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I. MIOACHUTEJIbBHAS 3AIITUCKA

Pabouas nporpamma no xumuu s 8-9 kiaccoB pa3paboraHa Ha ocHOBe aBTopckol nmporpammel O.C. T'aGpuensna. (Xumusi.
7-9 xmaccel: pabouas mporpamma k smaud YMK O.C. I'abpuensna yueOHo-MeToauueckoe rmocodue / O. C. N'abpuensn. — M.
Hpoda, 2017)

Pabouas mporpamma cootBeTcTByeT dDemepalbHOMY TOCYAapCTBEHHOMY O0pa30BaTeIbHOMY CTaHAAPTY OCHOBHOTO OOIIETro
oOpazoBanus (npuka3 MunoopHayku Poccun ot 17.12.2010 roga Ne 1897, ¢ usmenenusmu) u IlpumepHoil mporpaMme Mo XUMHH,
BKJIFOUCHHOH B COJIepKaTEIIbHBIN pa3en MPUMEPHONW OCHOBHOM 00pa30BaTeIIbHON MTPOrpaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHus.

Jlannast pabouasi mporpaMmMa OpUEeHTHUPOBaHA Ha uctojb3oBanue yueoHukoB YMK O.C.I'abpuensina:

- Xumus. 8 knacc. Yueonuk (aBTop O.C. IN'abpuensn). M.: - Ipoda, 288 c.

- Xumus. 9 xnacc. Yuebnuk (aBrop O.C. I'abpuensn). M.: - JIpoda, 320 c.

YyeOuukn BKIIOYeHBI B DenepaibHbIi MMepeueHb YYCOHHKOB, PEKOMEHIYEMbIX K HCIIOJIB30BaHUI0 B 00pPa30BaTEIbHOM
npolecce B 00pa30BaTENIBbHBIX YUPEKIACHUAX W OOCCIICUMBAIOT OCBOCHHE OOpPa30BaTEIbHBIX IPOrPAMM OCHOBHOTO OOIIETO
00pa3oBaHUs 110 XUMUH.

B paboueil nporpamme Takxke YYUTHIBAIOTCS TPeOOBaHUsI K pe3yibTaTaM OCHOBHOTO OOIIETro 0Opa3oBaHUs, YTBEPK/ICHHBIE B
OCHOBHO# oOpa3oBaTenbHOM porpamme MBOYCOIII Ne 3.

OBnazeHne 0O0y4arOUIMMUCS CHUCTEMOW XMMHYECKUX 3HAHWUW, YMEHHMH U HaBBIKOB HEOOXOAMMO B TMOBCEIHEBHOW >KM3HU IS
Oe3omacHOro oOpalleHHus C BelIeCTBAMH, MaTepuallaMd W XUMHUYECKUMHU IpolleccaMu. IJTO TMOMOTaeT YCHEITHOMY H3y4YEHUIO
CMEXHBIX UCUHUIUIMH U CIIOCOOCTBYET MPOJOJDKEHUIO 00YYEHHSI B CUCTEME CpeHEr0 MpOo(ecCHOHATBHOTO U BBICIIET0 00pa30BaHUS.
HemanoBaxkHyto pojb cUCTEMa XUMUYECKUX 3HAHUM UTPAET B COBPEMEHHOM OOIIECTBE, TaK KaK XUMHUS U XUMHUYECKUE TEXHOJIOTHUH (B
TOM 4Hcjie OMO- U HAHOTEXHOJIOTHH ) TIPEBPAIIAIOTCS B PEBOIIOIIMOHHYIO POU3BOIUTEIHHYIO CHITY.

B coorBercTtBHM ¢ DenepanbHBIM T'OCYJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO 0O0IIero oOpa3oBaHUS
2/1A6HBIMU YeAAMU TITKOTLHOTO XUMHUUECKOTO 00pa30BaHUs SIBJISIOTCS

e ¢hopmuposanue y 0Oy4aIOMUXCS CUCTEMbl XUMUYECCKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHBIX 3HAHUI;

e paszsumue JIAYHOCTH OOYYAIOIMIMXCS, WX HHTEIICKTYaJIbHBIX

M HPABCTBCHHBIX KadyecTB, (OPMUPOBAHHE T'YMAHHUCTHYCCKOTO OTHOIIEHHS K OKPYKAIOMEMY MHPY H OSKOJOTHYCCKH
11eJIeCO00Pa3HOTO MOBECHUS B HEM;

e NOHUMAHUe OOYYAIONTUMHCS XMMHUH KaK IPOM3BOJIUTEIBHONW CHIIBI OOIIECTBA M KaK BO3MOXKHOW 001acTu Oymymiein
npodeCCHOHAIBHOM AEATEIIbHOCTH,;

e paszsumue MBINUICHUS OOYYarONIUXCS TOCPEACTBOM TaKMX II03HABATCIBHBIX YyUYECOHBIX JICHCTBUM, KaK YMCHHE
dbopmyaupoBaTh IPOOIEMY M THUIIOTE3Y, CTAaBUTh LW M 3aJa4d, CTPOUTH IUIAHBI  JOCTIDKCHMS IICJICH W PEIICHHS IMOCTaBICHHBIX
3a/1a4, ONPEACIIATh MOHATHUS, OTPAaHNYHUBATh UX, OITMCHIBATh, XapaKTepHU30BaTh U CPAaBHUBATH,



® JOHUMAaHUe B3aNUMOCBA3HW TCOPHU U IMPAKTHKH, YMCHUC IIPOBOJAUTH XUMHUYCCKUMN OKCIICPUMCHT U Ha €TI0 OCHOBC JICJIATh
BBIBOJBI U YMO3AKIFOUCHHA.

JUist TOCTHKEHUS ATUX LEJIed B Kypce XUMHUH Ha CTYIIEHH OCHOBHOT'O 00111er0 00pa3oBaHus pelIaloTcs CIeAYIOUIUE 3a0auu:

— opmupyromcs 3HAHUSA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DaKTOB, MOHSTHI, XMMHMUYECKHX 3aKOHOB WU TEOpH,
BBIPa)KEHHBIX IOCPEICTBOM XUMUUYECKOTO A3bIKA;

—  pazeusaiomcsi ymenus HaONOAaTb U OOBSCHATh XMMUYECKUE SIBJICHUS, MPOUCXOASIIME B NPHUPOAE, JadOpaTOPHBIX
YCIOBUSAX, B OBITY U Ha IPOU3BOJICTBE;

— npuobpemaiomcsi cneyuaibHvle YMeHUs U HAGbIKU TO 0e30MacHOMY OOpalleHUI0 C XUMUYECKUMH BEIECTBAMH,
MaTepuajJaMy U MPOLECCAMMU;

— opmupyemcs 2ymanucmuieckoe omuouleHue K XuMuy Kak TPOU3BOAUTENbHON Cuje OOLIECTBA, C MOMOIIBIO KOTOPOH
penraroTcs rodanbHbIe MPoOJIeMbl YeTOBEYECTRA;

— ocywecmensemcs uHmezpayus XAMUYECKONW KapTHHBI MUPA B €EAUHYIO HAYYHYIO KAPTUHY.

1. OBIIAS XAPAKTEPUCTHUKA YYEGHOI'O ITPE/IMETA

XuUMHs, KaKk OJHa W3 OCHOBOIIOJIATAIOIIMX 00JIACTeH €CTeCTBO3HAHMS, SBISETCS HEOTHhEMJIEMOW YacThi0 O0Opa3oBaHMUS
MKOTHHUKOB. IIIKONBHBIM Kypc XMMHUU BKIIOYAET 00bEM XUMHUYECKUX 3HAHHMM, HEOOXOAUMBIN sl (OPMUPOBAaHUS B CO3HAHUU
IIKOJIbHUKOB XMMUUYECKON KapTUHBI MUpA.

XuMudeckoe oOpa3oBaHHE HEOOXOIMMO TaKKe I CO3/IaHUs y IIKOJbHHKA OTYCTIIMBBIX MPEJACTABICHUH O POJIM XUMUU B
pEIIEHNN JKOJIOTHUYECKUX, ChIPbEBBIX, SHEPreTUUCCKHUX, MPOJTOBOJBCTBEHHBIX, MEIUIIMHCKUX MpoOieM denoBedecTBa. Kpome Toro,
OTIPEJICTICHHBI 00hEM XUMUYECKUX 3HAHWH HEOOXOIUM KakK JUIS TIOBCEIHEBHOW >KU3HHU, TaK U IS JEATEILHOCTH BO BCEX OOJACTIX
HAyKH, HApOJHOTO XO35IMCTBA, B TOM YHCJIE HE CBSI3aHHBIX C XUMHEH HENMOCPEACTBEHHO. M3yyas XuMHIO, ydamiuecss y3HarT O
MaTepuaibHOM EJIMHCTBE BCEX BEIIECTB OKPYXKAIOIIETO MHpPa, OOYCIOBJICHHOCTH CBOWMCTB BEIIECTB MX COCTABOM M CTPOCHHUEM,
MO3HABAEMOCTH Y MPEIACKA3yEMOCTH XUMHUYECKUX SIBIICHUU. [109TOMY KaKIIblii YEJIOBEK, XKUBYIIUKA B MUPE BEIIECTB, JOJKECH UMETh
OCHOBBI yHAAMEHTAJIbHBIX 3HAHUH 110 XUMHH (XUMHYECKass CUMBOJINKA, XUMUICCKHAE TTOHATHSA, (PaKThl, OCHOBHBIC 3aKOHBI U TEOPHH),
TO3BOJISIOIIME BBIPpA0OTaTh MPEJCTABICHUS O COCTaBE BEIIECTB, UX CTPOCHHUH, MPEBPAILICHUSX, MPAKTUYECKOM HCIIOJIb30BaHUH, a
TaKke 00 OMaCHOCTH, KOTOPYIO OHU MOTYT MPEACTaBIATh.

JlanHas pabodasi mporpaMma MO XHMMHH OCHOBHOTO OOIIEero oOpa30BaHMS pacKpbIBaeT BKJAJ Y4eOHOTO IIpeaMeTa B
JTOCTHOKCHUS TIeJIeld OCHOBHOT'O OOIIEro 00pa30BaHUs M ONPEISseT BAXKHEHIITNE coep KaTeIbHbIC IMHAY TIPeIMeTa:

" «gewjecmeo, cmpoeHue eewecmeay — COBPEMEHHBIE IPEICTABICHHUS O CTPOCHMM aTOMa M BEIIECTBA Ha OCHOBE
[Tepuoauueckoro 3axkoHa u llepuonudeckon cuctembl XxuMuueckux sneMeHToB JI. M. MeHneneeBa, ydeHUsI 0 XUMHAYECKOM CBSI3U U
KPUCTALIMYECKOM CTPOCHUH BEIIECTBA;



" «Xumuueckas peakyus» — 3HAHUA O NPEBPALICHUAX OJHUX BEUIECTB B APYrUe€, TUIIOJOTMA XUMHUYECKUX PEAKIUU,
YCJIOBUSIX UX MPOTEKAHUS U CTIOCO0aX YIPaBICHUS UMU;

" «MemoOobl NOZHAHUS XUMUU» — 3HAHUS, YMEHUS U HABBIKU DKCIEPUMEHTAIBHBIX OCHOB XUMUHU ISl TIOJIYYCHUSI M U3yUCHUS
CBOWCTB Ba)KHEUILINUX IIPEACTABUTEIIEH KIaCCOB HEOPTAHUYECKUX COCAUHEHUN;

" (NPOU3BOOCMBO U NPUMEHeHUe 6eujecme» — 3HaAaHWE OCHOBHBIX OOJlacTel MPOM3BOACTBA M MPUMEHEHUS BAXKHEHIIMX
BEILIECTB, a TAKXKE OIBIT 0€30MacHOr0 OOpalleHusi ¢ BEIIeCTBAMM, MaTepHala- MU M MPOIECCaMU, UCTIOJIb3yeMbIMU B OBITY U Ha
MPOU3BOJICTBE; «A3bIK XUMUUY - OTIEPUPOBAHUE CUCTEMOW BAXKHEUIINX XUMHUYECKUX MOHATUN, 3HAHUE XMMUYECKOW HOMEHKIATYPHI, a
TaKKe BIaJCHUE XUMUYECKON CUMBOIMKON (XUMUYECKUMU (OpMyJIaMu U YPAaBHEHUSIMM);

" (KOUYECMBEHHble OMHOULeHUS 8 XUMUUY» — YMEHUE TTPOU3BOJUTH PACUETHI IO XUMHUUECKUM (popMysiaM U YpaBHEHHUSIM.

Kypc xumuu 8 knacca uzyuaemcs ¢ 0éa ymana:

» 1-ii oman — xumus 6 cmamuke, Ha KOTOPOM pacCMaTpPUBAIOTCS COCTaB M CTPOCHHE aToMa M BemecTBa. Ero ocHOBY
COCTaBJISIIOT CBEJICHUS O XMMHUYECKOM 3JIEeMEHTE U (hopMax ero CylmecTBOBaHMS — aTOMax, M30TOMaX, HOHAX, MPOCTHIX BEIIECTBAX U
UX BOKHEHUIINX CO- €IMHEHUAX (OKCHJIaX U IPYyrux OMHAPHBIX COCTMHEHUSX, KHUCIOTaX, OCHOBAHUIX U COJIAX), O CTPOSHUU BEIECTBA
(TUIIOJIOTUY XUMHUYECKUX CBA3EH U BUJAX KPUCTAIUIMYECKUX PEIIETOK).

= 2-i sman — XxXumus 8 OUHAMUKe, HAa KOTOPOM IPOMCXOJAUT 3HAKOMCTBO YYAIIUXCS C XUMUYECKMMHU PEaKIUsIMH Kak
GyHKIIMEH Cco- cTaBa M CTPOEHHUS YYACTBYIOIIMX B XMMHUYECKUX IPEBpAIICHUSIX BEIIECTB W MX Kiaccudukaruu. CBoMCTBa KHUCIIOT,
OCHOBAaHUI M COJIEH Ccpa3zy paccMaTpUBAIOTCS B CBETE€ TEOPUM BJIEKTPOIUTHUECKOH auccouunanuu. Kpome 3Toro, cBOMCTBAa KUCIOT U
CoJIeH XapaKTepU3YIOTCS TAKKE B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX MPOIIECCOB.

B conepxannu kypca 9 kKnacca BHauvajge TPOBOJAUTCS OOOOIIEHHME 3HAHMM YyYalIuxcs IO Kypcy 8 Kiacca, KOTOpoe
3aKaHYMUBAETCA paccMoTpeHuem llepuonnyeckoro 3akoHa u llepuomnueckor cuctembl Xxumuueckux siiemeHToB . M. Menneneena,
KOTOpBIE SIBISIOTCSI CBOCOOPA3HBIM BBEJICHUEM B XUMUIO 31eMeHTOB. KpoMe 3Toro, 0000111aroTest CBEACHUS 0 XUMUYECKUX PEAKITUIX U
UX KJIacCHU(pUKAIMN — 3HAHUS 00 YCIOBHUSAX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKHE CBOWCTBA BEIIECTB, W CIIOCO0AX YIPABICHHUS
XUMHUYECKUMU MPOLIECCAMMU.

Ha »T0if 0asze 3aTreM paccMaTpuBarOTCs OOIIME CBOMCTBA METAJJIOB M HEMETaIoB. B kadecTBe Hambosiee SPKUX
MpPEACTABUTENICH 3TUX KJIACCOB JIEMEHTOB OCBEILIEHBI CBOMCTBA HIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAIJIOB U TaJIOT€HOB (IMPOCTHIX
BEILIECTB U COEAMHEHUU TaJOr€HOB) B IUJIAHE CPAaBHUTEIBHON XapaKTepUCTHKH. B Kypce moapoOHO paccMaTpUBaIOTCS COCTaB,
CTPOE€HUE, CBOMCTBA, IIOJYYE€HHE U TMPUMEHCHUE OTHECIBHBIX, BAXXKHBIX B HAPOJHOXO3SAWCTBEH- HOM OTHOLICHWM BEUIECTB,
o6pazoBaHHbIX 251emMeHTamu |1—I11 mepuomos.

B xypce 9 Kmacca maercs KpaTKoe 3HAKOMCTBO C OPTaHUYECKUMHU BEIIECTBAMH: YTIJICBOJOPOJAMHU, KHCIOPOIA- H
a30TCOJIEPKALMMHU COEANHEHUSIMU U X BaXKHEHUIIUMU TPEACTABUTEIISIMU.



3HAYUTENBPHOE MECTO B COJEPKAHMM Kypca OTBOJUTCA XHUMHUYECKOMY »dKcnepuMmeHTy. OH (GopMHpyeT y ydauuxcs
crenuanbHble MPEAMETHbIE YMEHHS padoTaTh C XMMHYECKUMHU BEIECTBAMH, BBIMOJHATH MPOCTHIE XUMHUYECKUE OIBITHI, YUUT
IIKOJIBHUKOB 0€30IaCHOMY U YKOJIOTHYECKU IPaMOTHOMY OOpAIEHUIO ¢ BEIECTBAMU B OBITY M HAa MPOU3BOCTBE.

[Ipaktuueckue pabOTHl CrPYNIUPOBaHBI B OJOKM — XMMHUYECKHE MPAKTHUKYMBI, KOTOPbIE CIY>KaT HE TOJIbKO CpPEICTBOM
3aKperICHUs] YMEHUN U HABBIKOB, HO TAK)KE M CPEJCTBOM KOHTPOJIS KauecTBa UX C(POPMUPOBAHHOCTH.

B cBsI31 ¢ epexo/1oM U OCHOBHOM IIKOJIbI HAa Takylo (GopMy UTOTOBOM arrtectauuu, kak OI'D, B Kypce npeaycMOTpEeHO BpeMst
Ha ITIOATOTOBKY K HEM.

I11. OIMCAHUE MECTA YYEBHOI'O TIPEAMETA B YYEBHOM IIJIAHE

denepanbHBIA TOCYIAPCTBEHHBIM 00pa30BaTENIbHBIA CTAHAAPT MPEAyCMaTPUBACT U3YUCHHUE Kypca XMMHUU B OCHOBHOM IIIKOJIE
KaK COCTaBHOM 4acCTH MpeaMeTHON 00acTu «EcTeCTBeHHOHAaYYHBIE TIPEIMETHI.

OcobenHocTH conepkaHusl Kypca «XUMHs» SBISIOTCS TJIABHOM NPUYMHOWM TOro, YTo B 0a3UCHOM Y4eOHOM
(oOpazoBaTebHOM) IIJIaHE ITOT MPEAMET MOSBISETCS IMOCIAEIHUM B Py €CTECTBEHHOHAYYHBIX JIUCIUIUINH, MOCKOJBKY JJIS €ro
OCBOCHHUS IIKOJIBHUKHU JOJKHBI 00J1a/1aTh HE TOJBKO OMpPENeNIEHHBIM 3alacoM MpeIBapUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HaHUW, HO U
JIOCTaTOYHO XOPOIIO PA3BUTHIM a0CTPaKTHBIM MblluIeHneM. Pabodas nmporpamma Kypca XMMUU JIJIi OCHOBHOM HIKOJIBI pa3zpaboTaHa C
y4E€TOM TEepPBOHAYAIBHBIX MPEACTABICHUM O MHUpPE BEIIECTB, NOJYYCHHBIX YYAlIUMHUCS B HAYaJbHOM IIKOJE TpPH H3yUYEHUU
OKPYXAIOIIEro MUpa, U MEXKIPEIMETHBIX CBsI3el ¢ Kypcamu Gpu3uku (7 kiacc), Ouonoruu, reorpapuu (5-7 Ki1acchl) ¥ MAaTEMaTHKH.

B cootBeTcTBHU ¢ y4eOHBIM IIJIAHOM IIIKOJIBI HA M3y4YEHHE XMMHUHU B 8 U 9 Kjjacce OTBOJIUTCS 1O 2 yaca B HeJeto, 68 4acoB B
roJi, MpU HOPMATUBHOM MPOJIOIKUTEIHFHOCTH yueOHOro roja B 34 yueOHbIe Heaenu. Takum oOpa3om, BpeMs, BhIIEIsIeMOe paboueit
MporpaMMoi Ha U3yueHue XuMuM B 8-9 kiaccax, coctapisieT 136 yacos.

13 Hux:
Kracc KomnuecTBo YacTs, Q)OpMpreMa;[ KoanuecTBo
qaCOB B HEACIIIO OO0s3aTenpHas 4acTh y4aCTHUKaMHU O6p330BaTeJ’ILHOFO qaCoOB B I'OJ
nponecca
8 2 2 - 68
9 2 2 - 68
Htoro 136

V. JUYHOCTHBIE, METAIIPEJMETHBIE U IPEJMETHBIE PE3YJIbTAThI OCBOEHUA OCHOBHOM
OBPA3OBATEJILHON MIPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA30OBAHUSA 110 XUMUU



[To 3aBepiieHNU Kypca XMMHUU Ha dTare OCHOBHOTO OOIIETo 0O0pa30BaHUs BBIMYCKHUKHA OCHOBHOM IIKOJIBI JIOJKHBI OBIAJETh
CIEeIYIOMKUMH Pe3yJbTaTaMHu:

JIMYHOCTHBIE Pe3YIbTATHI

— 3HAHUe U NOHUMAaHUe: OCHOBHBIX UCTOPUUECKUX COOBITUMN, CBSI3aHHBIX C PA3BUTUEM XUMUU; JOCTHKEHUN B 00JACTH XUMHUHU
U KyJbTYpHBIX TpaJulUiA CBOEH CTpaHbl (B TOM YHCIIE€ HAYYHBIX); OOILIEMHPOBBIX JAOCTHKEHUH B OOJACTH XUMHUHU; OCHOBHBIX
OPUHIIMIIOB U TPaBUJ OTHOIIEHUS K MPUPOJE; OCHOB 3JI0POBOr0 00pasa >KM3HU U 3/10pOBbeCcOEperarommx TEeXHOJOTHUM; MpaBuil
MOBE/ICHMS B UPE3BbIYAMHBIX CHUTYallUAX, CBA3aHHBIX C BO3JEHCTBMEM pa3jIMYHBIX BEHIECTB; OCHOBHBIX MpPaB U 00s3aHHOCTEU
rpaxkaaHuHa (B TOM yucie 00yd4arolierocs), CBsI3aHHbIX C JIMYHOCTHBIM, MNPO(PECCHOHAIBHBIM U JKMU3HEHHBIM CaMOOIIPEICICHHU EM;
COLIMAJIbHOM 3HAYUMOCTH U COJIep KaHusl MpodecCuid, CBI3aHHBIX C XUMHUEH;

—  4ygcmeo 20poocmiu 3a POCCUUCKYI0 XMMHYECKYI0 HAYKy M JOCTHXKCHMSI YUEHBIX; YBa)KCHHE U TMPUHSATHE JOCTHKEHUU
XUMHH; JII000Bb U OEpeKHOE OTHOIICHUE K MPUPOJIC; YBAXKEHUE U YYET MHEHHM OKPYKAIOIIMX K JIMYHBIM JOCTUKEHUSM B U3YUCHHUH
XUMUH;

— npusHauue UEHHOCTH COOCTBEHHOTO 3J0pPOBbS M 3J0POBBS OKPYXAIOUUX JIOJEH; HEOOXOJAMMOCTH CaMOBBIPAXKEHUS,
caMOpeaJIn3aluu, COUUAIBHOTO IPU3HAHUS;

— 0CO3HaHue CTEeIIEHU F'OTOBHOCTH K CAMOCTOSITEJIBHBIM ITOCTYIIKAM U JEHUCTBUSAM, OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI,

— nposgieHue KOJOTMYECKOTO CO3HAHUA, MOOpPOKENaTeIbHOCTH, NOBEPHs M BHUMATEIBHOCTH K JIIOJSM, TOTOBHOCTH K
COTPYIHUYECTBY; WHHUIIMATHBBI W JIOOO3HATETLHOCTH B M3YYCHHHM BEIIECTB M IMPOIIECCOB; YOEKICHHOCTH B HEOOXOAMMOCTU
Pa3yMHOI'0 UCITOJIb30BaHUS TOCTH)KEHUN HAYKU U TEXHOJIOTH;

— YMeHue YCTaHABIIUBATh CBS3U MEXIY LIEJIbI0 M3Y4YCHUS XUMHU U TEM, JUII YErO 3TO HYXKHO; CTPOUTH KW3HCHHBIE U
npogeccuoHaIbHBIE IUIAHBI C YU€TOM YCHEIIHOCTH U3yUYeHHs] XUMUHU U COOCTBEHHBIX IPHOPUTETOB.

MerTanpeaMeTHble pe3yJbTaThbl

— UCnob308aHuUe PATUYHBIX HMCTOYHUKOB XHMHYECKOW WHQOpMaNuy; TOJydYeHHE Takod uHMOpManuu, ee aHaius,
MOITOTOBKA HA OCHOBE ATOT0 aHaJIM3a MHGOPMAITMOHHOTO MPOIYKTA U €r0 MPE3CHTAIIHS;

— npumeHeHue OCHOBHBIX METOJIOB TMO3HAaHUS (HAOIIONEHUS, SKCIEPUMEHTA, MOACIUPOBAHMS, MU3MEPEHUs U T. A.) AJIA
M3YYCHUS] XUMHYECKUX O0BEKTOB;

— UCNONb308aHUe OCHOBHBIX JIOTMUECKHMX Omepaluil (aHanu3a, CHUHTE3a, CpaBHEHHs, OOOOIIEHHMs, [10KA3aTeIbCTBa,
CUCTEMAaTHU3alUH, KIacCU(DUKALMY U JIP.) IPU U3YUEHUU XUMHUUYECKUX OOBEKTOB;

— ¢opmynuposaHue BHIBOJIOB U YMO3AKJIIOUEHUN U3 HAOJIIOJACHUN U U3YUYEHHBIX XUMUUECKUX 3aKOHOMEPHOCTEH;

—  NpPO2HO3UpOB8aHue CBOMCTB BEIIECTB HA OCHOBE 3HAHUSI X COCTaBa U CTPOCHHUSI, @ TAKKE YCTAHOBJICHUS aHAJIOTUU;




— gopmynruposanue UAeH, TUIIOTE3 U MyTEW MPOBEPKU UX UCTUHHOCTH;

— onpeoenenue 11eNel U 3a]1a4 YYEOHOU U UCCIEA0BATENbCKON IEATEIbHOCTH U IMyTEH UX JOCTUKEHUS;

— packpvimue NPUYNHHO-CIIEICTBEHHBIX CBA3EH MEXKIy COCTaBOM, CTPOEHUEM, CBOMCTBAMH, IPUMEHEHUEM, HAX0K/IEHUEM B
IpU- POJIE U MOJTYyUYEHUEM BaXKHEHIIINX XUMUYECKHUX BEILIECTB;

— apeymenmayus COOCTBEHHOU MO3UIMHU U €€ KOPPEKTUPOBKA B XO/I€ IMUCKYCCHUH 0 MaTepraiaM XMMHUYECKOTO COIepKaAHUS.

IIpeaMeTHBIE PE3YJILTATHI

B no3naseamenwnoit cghepe

3nanue (nonumanue):

— XUMHUYECKOW CHUMBOJIMKU: 3HAKOB XHWMHYECKHX JJIEMEHTOB, (DOPMYJT XUMUUYECKUX BEIIECTB, YPABHCHUN XUMHYECKUX
pEaKLnii;

— BQXKHEUIIMX XUMHUUYECKUX TOHATHH: BEIIECTBO, XUMUYECKHH JJIEMEHT, aTOM, MOJEKYyJa, OTHOCHUTEIIbHBIC aTOMHAas H
MOJICKYJISIpHAs MacChl, MOH, KATUOH, aHUOH, XUMHUYECKasl CBS3b, DJIEKTPOOTPHUIIATEILHOCTh, BaJICHTHOCTh, CTETICHb OKUCIICHUSI, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00beM, PACTBOPBI, JICKTPOJIUTHI U HEIJIEKTPOIUTHI, JIEKTPOTUTHYECKAS JTUCCOIUALINS, OKUCIUTENIh W
BOCCTaHOBHTEJb, OKUCIICHUE U BOCCTAHOBIIEHUE, TEIUIOBON 3 (PEKT peakiinu, OCHOBHBIE TUITHI PEAKIIUN B HEOPraHUYECKON XUMUH;

— (GOpMYITUPOBOK OCHOBHBIX 3aKOHOB M TEOPUH XMMHH: aTOMHO-MOJIEKYJIIPHOTO YYEHHsI; 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IOCTOSIHCTBA COCTaBa BewecTs, ABoraapo; [lepuoanueckoro 3akona /1. 1. MenaeneeBa; Teopun CTPOCHUSI ATOMA U YYEHUS
O CTPOEHUH BEIIECTBA; TEOPUU DJIEKTPOJIUTHUECKON AUCCOIMALMNA U YYEHHS O XMMHUYECKOHN pEeaKIUU.

Ymenue nazvieams:

— XUMUYECKHUE AIEMEHTHI;

— COEQUHEHHUS U3YyYEHHBIX KIIACCOB HEOPIraHUYECKHUX BELIECTB;

— OpraHuyYecKkue BeliecTBa Mo WX (opmyine: MeTaH, 3TaH, ATH- JIEH, alleTHWICH, METaHOJ, 3TAHOJ, TIHUIEPUH, YKCyCHas
KHCJIOTA, TJIF0K03a, Caxapo3a.

ObvscHenue:

— (UBUYECKOT0 CMBICIA AaTOMHOTrO (TIOPSIKOBOTO) HOMEpa XUMHUYECKOTO JJIEMEHTAa, HOMEPOB TPYMIbl M TEpHoja B
ITepnonnueckoi cucreme 1. 1. MenaeneeBa, K KOTOPBIM 3JIEMEHT NPUHAJIEHKNUT;

— 3aKOHOMEPHOCTEH M3MEHEHUsl CTPOCHMSI aTOMOB, CBOMCTB AJIEMEHTOB B MpeieiaxX MallblX MEPUOJIOB U A TPyIHI, a TaKxKe
CBOMCTB 00pa3yeMbIX UMH BBICIIUX OKCUIOB U THAPOKCHU/IOB;

— CYIIHOCTH Mpoliecca 3JIEKTPOIUTUYECKON TUCCOIMAlMU U peaKIUii HOHHOTO OOMEHa.

Ymenue xapaxmepuzosamu:

— XMMHUYECKHE 3JIEMEHTHI (OT BOJOPOJAA /10 KalbliMsl) HA OCHOBE UX MojokeHus: B Ilepuoguyeckoil cucteMe XUMHYECKHUX

snemenToB JI. 1. MenaeneeBa u 0COOEHHOCTEN CTPOEHUSI UX aTOMOB;




B3aMMOCBA3b MCKAY COCTaABOM, CTPOCHHUEM U CBOMCTBaMH HeE- OpraHNYCCKUX BCIICCTB,
XHUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNM4YCCKHUX BCHICCTB (OKCI/II[OB, KHUCJIOT, OCHOBaHHfI, aM(l)OTepHBIX

COCIMHECHUM U COeit).
Onpedenenue:

COCTaBa BEIIECTB MO UX popMmyliam;

BaJICHTHOCTH U CTENIEHU OKUCIIEHUS JIEMEHTOB B COEIMHEHUU;
BUJIOB XUMUYECKOH CBSI3U B COETMHEHUSX;

TUIIOB KPUCTANIMYECKHUX PEIIETOK TBEPABIX BEILIECTB;
IPUHAJIEAKHOCTH BEIIECTB K ONPEEICHHOMY KIIACcCy COEIMHEHNUN;
TUIIOB XUMHUYECKHUX PEAKLINI;

BO3MOYKHOCTHU MPOTEKAHUS PeaKkliii HOHHOTO OOMEHa.

CocmasneHue:

cxeM cTpoeHus aToMoB nepBbix 20 snemenTtoB Ilepuoguueckoit cuctemsol . 1. Menpaeneena;
dbopMyT HEOPraHUYECKUX COCTMHEHUHN N3yYEHHBIX KJIACCOB,;
YPaBHEHUN XUMHUYECKUX PEAKIIAM.

bezonacnoe obpawenue ¢ XauMu4ecKor OCy10i 1 1a00paTOPHBIM 000PYOBAHUEM.
IIposedenue xumuueckoeo IKCnepuMenma.

aMMuaKa);

MOJITBEPIKIAIOIIETO XUMUYECKUE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;
MIOJITBEPIKIAIOIIETO XUMUYECKUI COCTaB HEOPTAHUUECKUX COCTMHEHU;
10 MOJYYEHUI0, COOMPAHUIO U PACIIO3HABAHMIO Ta3000Pa3HBIX BEMIECTB (KUCIOPOAa, BOJAOPO/IA, YIIIEKUCIIOTO rasa,

10 OTPEICIICHHUIO XJIOPHI-, CYIb(}aT-, KApOOHAT- HOHOB U HOHA aMMOHHS C TIOMOIIIBIO KAYECTBEHHBIX PEaKITHH.

Buviuucnenue:

MacCOBOM JIOJIM XUMHYECKOT0 3JIeMEeHTa 110 (opMyJie COSTUHCHHUS;

MacCOBOM JIOJIM BEIIECTBA B PAaCTBOPE;

MacChl OCHOBHOT'O BEIIECTBA MO M3BECTHOM MACCOBOM J0JI€ MPUMECEH;

00BEMHOM JT0JIM KOMITIOHEHTA ra30BOM CMECH;

KOJIMYECTBA BEIICCTBA, 00BbEMa WMJIM MAacChl BEIIECTBA 1O KOJHMYECTBY BEIISCTBA, O0BEMY HIIM Macce€ PEarcHTOB WU

MPOAYKTOB PEaKIINH.
Hcnonvzosanue npuobpemennvix 3HaHUl U YMEHUU 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEBHOU HCUZHU:

JJIA 0e30I1acHOTO O6paHleHI/I$I C BCIICCTBAMHU W MATCpHaIlaMH B HOBCCI[HCBHOﬁ KHU3HU U I'PaMOTHOI'O OKa3aHM:A nepBoﬁ

IIOMOIIIH IIPH OKOT'aX KHUCJIOTAMH U IICJI0YaMU,



— U151 OOBSICHEHUSI OT/ICJIbHBIX (DAKTOB U IPUPOTHBIX SIBJICHUI;

— ISl KpUTUYECKOM OLIEHKU UH(POPMAIUU O BEIIECTBAX, UCTIOIb3yEMbIX B OBITY.

B yennocmno-opuenmayuonnoi cghepe

Ananuz u oyenka NOCNEACTBUN ISl OKpY>KatoUei cpe/ibl ObITOBOM U MPOU3BOACTBEHHOM ESITEIbHOCTH YEJIOBEKA, CBA3AHHOM C
MOJIYYEHHEM U NepepaboTKON BEIIECTB.

B mpyooeoit cgepe

lIposedenue onepayuii ¢ UCTIOIBL30BAaHUEM HarpeBaHusl, OTCTaUBaHUs, (PUILTPOBAHUS, BHITIAPUBAHUS; TIOJYUEHUs, COOUpPAHUS,
pacno3HaBaHus BEILIECTB; U3rOTOBJICHUSI MOICNIE MOJIEKYJI.

B cpepe 6e3onacnocmu yncuznedeamebnocmu

— CobnodeHue TipaBUil TEXHUKU 0€30MACHOCTH MPHU MPOBEICHUH XUMUYECKOT0 IKCIIEPUMEHTA;

— OKa3anue TIEPBOU TIOMOIIU MPU 0XKOTAX, MTOPe3ax U XUMUIECKUX TPaBMax.

V. COAEP/ KAHUE YYEBHOI'O IPEIMETA
8 KUJIACC

BBEJEHHUE
[Ipeamer xumun. MeTonpl MO3HAHUS B XUMHUH: HAOJIIOAEHUE, HKCIIEPUMEHT, MOJEIUpOoBaHHE. VICTOUHMKH XUMHUYECKOU

uHpOpMAIHH, €€ TIOTyUYeHHEe, aHAJIN3 U TIPEJICTaBICHUE €T0 PE3YJIbTATOB.

[ToHsiTHE O XUMUYECKOM DJIEMEHTE U (POpMax ero CynecTBOBaHUS: CBOOOAHBIX aTOMaX, POCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenust BemecTB. OTIMYME XUMHUUYECKHUX pEaKIUi OT (PU3MYECKUX SABJIECHUA. Ponh XUMHUM B JKHM3HU YeOBEKa.
XeMmodpumusi 1 xeMopoous.

Kparkne cBeaeHuss W3 MCTOpMHM BO3HUKHOBEHHS W PAa3BUTHS XHUMHUU. POJIb OTEYECTBEHHBIX YYEHBIX B CTaHOBJICHUHU
XUMHYECKOW Hayku- paboTel M. B. JlomonocoBa, A. M. bytneposa, /I. 1. Menaeneena.

XUMHUYECKasi CHMBOJIMKA. 3HAKM XUMHUUYECKHUX DJIEMEHTOB U MPOUCXOKACHUE UX Ha3BaHUN. Xumuueckue ¢hopmyibl. MHIEKCH U
kodhpunrerTsl. OTHOCUTENBHBIC ATOMHASI M MOJICKYJIsIpHAst Macchl. [IpoBenenne pacyeToB MacCOBOM IO XUMHUYECKOTO DJIEMEHTA B
BEIIECTBE HA OCHOBE €r0 ()OPMYIIHI.

[lepuoanueckas cuctema xumuueckux snemeHToB Jl. . MenneneeBa, ee CTpykTypa: mMajible U OOJIbIINE MEPUOJIbI, TPYMIBI U
noarpynmel. [lepuoauueckas cucrema Kak ClipaBoyHOE OCOOUE JIJIsl MOJIYYEHUsI CBEJICHUM O XUMHUYECKUX FJIEMEHTAX.



JemoncTpanuu. Monenu (mapoctepkHeBble U CtroapTa—Dbpuriieda) pa3audHbIX IPOCTHIX U CIOKHBIX BenlecTB. Komnekuus
CTEKJIIHHOM XMMHUYECKOW nocybl. Koyekus MaTtepuaioB U W3AENMM M3 HUX HAa OCHOBE aJlOMMHHA. B3aummoneictBue mpamopa ¢
KHUCJI0- TOW U IOMYTHEHUE U3BECTKOBOU BOJIBL.

JlabopaTopHbie onbITbl. CpaBHEHHE CBOWCTB TBEPABIX KPUCTAJUIMYECKUX BELIECTB M pacTBOpoB. CpaBHEHME CKOPOCTH
MCIIapeHUs BOJIbI, OJEKOJIOHA U 3TUJIOBOrO CIIUPTA ¢ PUIBTPOBAIBLHOM OyMaru.

ATOMBI XUMHNYECKHUX 2JIEMEHTOB

ATombl Kak (QopMa CyHIECTBOBAHUS XUMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBEJCHHMS O CTPOEHUU aToMOB. JlokazarenbcTBa
CJIOXHOCTU cTpoeHust aToMoB. OnbIThl Pedepdopaa. [lnanerapnas Mojenb CTpOCHUS aToMa.

CocTtaB aTOMHBIX SIAEP: MPOTOHBI, HEUTPOHBI. OTHOCHUTEIIbHASI AaTOMHAsl Macca. B3auMOCBSI3b MOHATHI «IIPOTOHY, KHEUTPOHY,
«OTHOCHUTEIIbHAS aTOMHAs Maccay.

W3menenue urcia NpOTOHOB B SApe aToMa -00pa30BaHUE HOBBIX XUMUYECKUX DJIEMEHTOB.

W3menenune yucia HEUTPOHOB B siipe aroma - oOpazoBaHue U30TONOB. COBPEMEHHOE OIpPE/IeICHUE MOHITHS «XUMUYECKUN
areMeHT». M30Tombl Kak pa3HOBUIHOCTA ATOMOB OJHOTO XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpoeHUE AIEKTPOHHBIX YPOBHEN aTOMOB XMMHUYECKUX JIEMEHTOB MaJlbIX 1epuoaoB. [loHATHE O 3aBEepLIEHHOM
AJIEKTPOHHOM YPOBHE.

[lepuonuueckas cucrema xumudeckux 3neMeHToB Jl. Y. MenneneeBa u ctpoeHue aToMOB: (PU3UYECKUIM CMBICI MOPSIKOBOTO
HOMEpa AJIEMEHTa, HOMepa IpyIIibl, HOMEpa Nepuoaa.

W3menenne umncna »dJICKTPOHOB Ha BHENIHEM JJIEKTPOHHOM YpPOBHE aToMa XHWMHUYECKOTO JJIEMEHTa - 0oOpa30oBaHUE
MOJIOKUTENBHBIX M OTPUIIATETIbHBIX HMOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMHU METAUIOB U HeMmeTawioB. [IpuynHBI M3MEHEHHUS
METaJUIMYECKUX M HEMETaJUIMYECKHX CBOMCTB B mepuonaax u rpynmnax. O0pasoBaHue OWHapHBIX coequHeHui. [loHsTHE 00 MOHHOM
cBsa3u. CxeMbl oOpa3oBaHUsS HOHHOW CBs3W. B3auMojelcTBHE aTOMOB 3JIEMEHTOB-HEMETA/UIOB MEXAy co0oi - oOpasoBaHHe
JIByXaTOMHBIX MOJICKYJI TTPOCTHIX BellecTB. KoBaneHTHAsI HEMOSpHAS XUMHUECKAas CBSA3h. DIEKTPOHHBIC U CTPYKTYPHBIE (DOPMYITHI.

BzaumoneiicTBHE aTOMOB  HEMETAUIOB  MEXKIy Cco00W - oOpa3oBaHuMe OWHAPHBIX COCAMHEHUN  HEMETAJUIOB.
DnekTpooTpuIaTeibHOCTh. KoBalleHTHass monsipHasi CBs3b. [loHATHE O BaJEeHTHOCTH KaK CBOWCTBE aTOMOB 0Opa3OBHIBATH
KOBaJICHTHbIC XuMHueckue cBs3u. CoctaBieHue (Gopmysn OMHAPHBIX COCIMHEHHWHM MO BAJICHTHOCTH. HaxokJaeHue BaleHTHOCTH IO
dbopmMyie OMHAPHOTO COCTUHEHUS.

B3aunmojelicTBue aTOMOB METaJUIOB MEXKY CO00il - 00pa3oBaHHEe METAIIIMYECKUX KpucTaiioB. [loHsTHE 0 MeTaiunueckoit
CBSI3H.

JdeMoncTpamuu. Mojenn aTOMOB XUMHYECKHX 3JIeMEHTOB. llepuommyeckas cuctema XuMuYeckux »siemeHToB [l U.
MenneneeBa pa3andyHbiX GOpM.



JlabopaTopHbie ombITBI. MoaenupoBaHWE NPUHLMIIA ACHUCTBHS CKAaHUPYIOLIEr0 MHMKpockona. M3roroBieHne Mmopenei
MOJIEKYJT OMHAPHBIX XUMUYECKUX COETMHEHUI. MI3roTOBIEHNE MOJIENH, WITIOCTPUPYIOIIEH CBOMCTBAa METAJUIMUECKON CBSI3H.

INPOCTBIE BEHLIECTBA

[Tomoxxenne MetamnoB u HemeTtaisioB B llepumomguueckoit cucreme. BaxHenuine MNpOCThIE BELIECTBA-METANIbI: JKEJE30,
ATIOMHUHUM, KaTblUi, Maraui, HaTpuil, kanuid. O0ume Guznueckue cBOMCTBA METAIIIOB.

Baxueiiimue mnpocThie BellecTBa-HEMETaNIbl, OOpa30BaHHBIE aTOMaMU KHUCJIOpPOJa, BOJOpOJa, a3zora, cephl, Gdocdopa,
yriiepoga. Mosekyabl MPOCThIX BEIIECTB-HEMETAUIOB: BOAOPOJA, KHCJIOPOAA, a30Ta, rajoreHoB. OTHOCHUTENbHAs MOJICKYJIsIpHAs
Mmacca.

CnocoOGHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB K 00Opa30BaHUI0 HECKOJBKUX MPOCTHIX BEIIECTB, ALTOTPOIHUs. AJUIOTPOIHbBIC
Moaudukanuu Kuciopoaa, Gocdopa, onoa. Metamnyeckrue ¥ HEMETAUIMUECKHE CBOWCTBA MPOCTHIX BemecTB. OTHOCUTEIBLHOCTD
ATOTO TIOHSITHSI.

Yucno Asoraapo. KomuuectBo BemectBa. Monbs. MonsipHas macca. MonsipHblii 00beM Ta3000pa3HbIX BeliecTB. KpaTHbie
€IUHULBI U3MEPEHHs KOJIMYECTBA BEIIECTBA — MWUIMMOJb M KHJIOMOJb, MUJUIMMOJSIPHAs M KHJIOMOJISIDHAsT MaccChl BEIIECTBA,
MUJUTAMOJISIPHBIN U KAJIOMOJISIPHBINA 00BEMBI Ta3000pa3HbIX BEIIECTB.

PacueTsl ¢ ucmonb30BaHUEM MOHITHI «KOJIUYECTBO BEIIECTBAY, «MOJISIPHAS MAacCay, «KMOJSPHBIA 00bEM Tra30B», «UUCIO
ABoraapo».

JMemonctpanuu. [lomydyenue o3ona. O6pasiel 6eI0r0 B ceporo ojioBa, 6enoro u kpacHoro docdopa. Hekotopeie MeTaiuibl 1
HEMETaJUTbl KOJIMYECTBOM BemiecTBa 1 Moiib. MospHBIi 00beM ra3000pa3HbIX BEHIECTB.

JlabopaTopHble onbIThl. O3HAKOMIIEHHE C KOJUIEKIMENH MeTauIoB. O3HaKOMIIEHUE C KOJUIEKLIUEW HEMETAIIIOB.

COEJUMHEHUA XUMHNYECKUX DJIEMEHTOB

Crenenp okucieHus. CpaBHEHUE CTENEHHM OKHUCICHHMS M BaJe€HTHOCTU. OnpenesneHue CTENEHUW OKHUCIEHUS 3JIEMEHTOB B
OouHapHbIX coequHeHusX. CoctaBiieHrne GopmMysl OMHAPHBIX COSTUHEHUN, 00IIINIA C1TOCO0 UX Ha3BAHUIA.

bunapHbie coequHEHNsT METAJUIOB U HEMETAJUIOB: OKCHIBI, XJIOPUIBL, CyIbpuasl u mp. CoctaBieHne ux GopMyI.

bunaphbie coeMHEHUS HEMETAJUIOB: OKCHJbI, JIETy4Yle BOJOPOAHBIE COEIMHEHUS, UX COCTaB W Ha3BaHus. [lpencraButenu
OKCHUJIOB: BOJA, YTJIEKUCIIBIN Ta3, HeTalieHas u3BecTb. [IpecTaBuTenu JeTyunx BOJOPOIHBIX COEAMHEHUMN: XJTIOPOBOIOPO]I U aMMHUAK.

OcHoBaHMs, UX COCTaB U Ha3BaHUs. PacTBopuMoCTh oOcHOBaHuUi B Boje. [IpencraBurenu menoueii: ruIpOKCUJIbI HATPUS, KA
u Kaublus. [loHsiTHe 00 MHAUKATOpaX U KAaU€CTBEHHBIX PEAKIIUSX.

Kucnotsl, ux cocraB u Ha3zanusi. Kiaccupukanus xucnot. IlpencraButenu Kuciaot: cepHas, cojisiHasi, a3oTtHas. [lonstue o
mkane kucinotHoctu (mkaine pH). U3menenne okpacku HHIUKATOPOB.



Counn Kak MPOM3BOAHBIE KUCIOT U OCHOBaHUW. VX coctaB u Ha3BaHus. PactBopumocTs conelt B Bojze. [IpencraBurenu comeil:
XJIOpHJT HATpHsl, KapOoHaT U ¢ocdat KaabLus.

AMop@dHBIE U KPUCTATUIMYECKHE BEIIECTBA.

Me)XMONEKYIApHbIE B3aUMOACUCTBUA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THUIIOB
KPUCTAIUIMYECKUX PELIETOK.

Yucrele BemecTBa U cmecu. [Ipumepsl )KUAKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBOMCTBA YUCTHIX BEIECTB U cMecel. Mx
coctaB. MaccoBas 1 00beMHasi 1071 KOMIIOHEHTa cMecH. PacueTsl, CBS3aHHbBIE C MCIIOJIb30BAHUEM MTOHSITHS «J10JISI.

JemoncTpanuu. O6pa3ibl OKCUIOB, KUCIOT, OCHOBAHMA M cojed. Mojenu KpUCTAIUIMYECKUX PEHIeTOK XJIopuja HaTpusd,
anmasa, okcuza yriepona (1V). KucnorHo-1ienoynsle UHAMKATOPHI U U3MEHEHUE UX OKPACKU B PA3IMYHBIX cpefiax. Y HUBEpCAIbHbBIN
UHIMKATOP U U3MEHEHUE €T0 OKPACKH B pa3anyHbIX cpeaax. [kana pH.

JlabopaTopHbie onbIThbl. O3HAKOMIIEHUE C KOJUIEKIIMENW OKCUAOB. O3HAKOMJIEHHE CO CBOMCTBAMM aMMHUaKa, BBIAHHOTO B
ammyne. KauecTBeHHas peakuus Ha yriekucislii ra3. Omnpenenenue pH pacTBOpoB KHCIOTHI, mieaoun UM Boabl. Onpeaenenue pH
JUMOHHOI'O U SI0JIOYHOTO COKOB Ha cpe3e 1ioAoB. O3HaKOMIIEHHE ¢ KoJUIeKuuen cosieid. O3HaKOMJIEHHE C KOJIJIEKIIMEH BELIECTB C
pPa3HBIMU THUIAMHM KPUCTAJUIMUECKOW PEHIeTKH U M3TOTOBJICHUE MOJIENEH KPUCTALTUYECKUX pemeTok. O3HaKOMJIEHHE ¢ 00pa3ioM
TOPHOM TTOPOJBI.

N3MEHEHUS, ITPOUCXOJAINME C BEHIECTBAMUA

[lonsiTHE SIBIEHUN KaK U3MEHEHUH, IPOUCXOAIINX C BEIIECTBOM.

SIBneHus, CBSI3aHHBIE C W3MEHEHUEM KPHUCTATMYECKOTO CTPOCHHUS BEIIECTBA MPU IMOCTOSHHOM €ro cocrame, (pusmdeckue
aBiieHus. Pu3nyeckue SBICHUS B XUMUU: NUCTWJUIAIMS, KPUCTAJUIM3allvs, BBIMIAPUBAHME W BO3TOHKA BEIIECTB, (PUIBTpOBAHUE H
HEeHTpU(YyrupoBaHUE.

SIBneHus, CBA3aHHBIE C U3MEHEHUEM COCTaBa BEUIECTBA, XUMUUECKHUE peakuuu. [Ipu3Haku u ycioBUs MPOTEKAHUS XUMUUECKUX
peakuuii. Beizienenne TeraoTel U cBeTa - peakiuu ropeHus. [lonsaTre 00 3K30- U IHAOTEPMHUUECKUX PEAKITHSIX.

3aKOH COXpaHEHUS MacChl BEHIECTB. XUMHUYECKHWE YypaBHEHMs. 3HaUYeHHE WHIEKCOB u KodddummeHtoB. CocraBieHue
YPaBHEHUN XUMUYECKUX PEAKIUAMN.

Pacuersl mo xuMHuueckuM ypaBHEHUsIM. PelieHue 3ajay Ha HAXO0KJIEHHE KOJIMYECTBA, MACChl WK 00beMa MPOAYKTa PEeaKIUU
M0 KOJIMYECTBY, Macce WM O0OBEMY MCXOJHOTO BeleCcTBa. PacyeThl ¢ MCIONB30BAHUEM MOHATUS «IOJISI», KOTJa UCXOJHOE BEIECTBO
JIAaHO B BUJIE pacTBOpPA C 3aJJaHHOM MacCOBOM J0JIEW pACTBOPEHHOI'O BEIIECTBA UIU COAEPKUT OMPEACICHHYIO IO MPUMECEH.

Peakuun pasnoxenus. [IpencraBnenue o ckopoctu xumuueckux peakunil. Karanuszaropsl. @epmenTtol. Peakuuu coeqnHeHus.
Karanutuyeckue um HeKaTaJIUTUUYECKUE pEaKIuu, oOpaTUMble W HeoOpaTumble peakuuu. Peaknuu 3ameiieHus. Psjg akTMBHOCTH
METAJIOB, €r0 UCHOJIb30BAHUE JJISI IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIIUN MEXKIY METAIUIAMHU U KUCIIOTaMH, PEAKIHI



BBITECHEHUSI OJJHUX METAJJIOB M3 PAaCTBOPOB UX COJIEM ApyrMMH MeTamiaMmu. Peakuuu oOMmena. Peakiuu HedTpanu3anuu. Y CIOBUS
MPOTEKAHUS peakuii 0OMEHa B pacTBOPAX 10 KOHIIA.

THUIBl XMMHYECKUX PEaKIUi Ha IpUMepe CBOUCTB BOJBI. Peakius pasiiokeHuss — 3JEKTPOJIA3 BOAbL. Peakunu coequHeHus —
B3aMMOJIECTBHE BOJbI C OKCHIAMHM METAJIJIOB U HEMETAJUIOB. Y CJIOBHE B3aMMOJIEUCTBUSI OKCHIOB METAJUIOB U HEMETAJUIOB C BOJOM.
[lonsiTue «rugpokcuab». Peakinu 3aMenienrs — B3auMOoJIeCTBUE BOJIbI ¢ MeTallaMu. Peakiinn oOMeHa — rupoiin3 BEIIECTB.

JemoncTpanuu. [Ipumepsl ¢pusnueckux sBiICHUI: a) TuiaBieHue napaduHa; 0) BO3rOHKa Hoja Ui OEH30MHOM KUCIOTHI; B)
pPacTBOPEHHE OKPAILIEHHBIX cojiel; I') Au(dy3us AYHMIUCTHIX BELIECTB C TOPSAUIEH JIaMIIOYKU HakajduBaHud. [Ipumepsl XHUMHYECKUX
ABJICHU: a) ropeHue maruus, pocdopa; 0) B3auMoaeiicTBUE CONSTHON KUCIOTHI C MPAMOPOM WJIM MEJIOM; B) MOJTYYEHUE THIPOKCUAA
menu (11); 1) pacTBOpeHHE MOMYYEHHOTO THAPOKCHAA B KHUCJIOTax; Ja) B3aumojehcTBue okcuaa meau (ll) ¢ cepHoii kucioroit npu
HarpeBaHMUM; €) pa3yIoKEHHE NepMaHTraHaTa Kajlus; )K) pa3iokKeHUE MEPOKCUAa BOJOPO/Ia C MOMOIIbIO JMOKCH 1A MapraHila U KaTaia3bl
KapTodesis Wi MOPKOBH; 3) B3aUMO/ICHCTBUE pa30aBICHHBIX KUCIIOT C METAJIJIaMHU.

JlabopaTtopHblie onbIThl. OKUCICHUE MEIU B IJIAMEHU CIUPTOBKH MJIU TOPEJIKU. 3aMEIIeHHEe MEIM B pAaCTBOPE XJIOpUAa MEAH
(1) sxene3om.

IMPAKTUKYM «(ITPOCTEHIINE OMEPAIIMA C BEHIECTBOM»

IIpakTnueckas pa6ora. [IpaBuia TexHuku 0€30MaCHOCTH IMpHU paboTe B XUMUYecKoM kaOuHete. [Ipuembl oOpaienus c
1abopaTOPHBIM 000PYAOBAHUEM U HarpeBaTeIbHBIMU MPUOOPAMH.

IIpakTuyeckas padora. [Ipu3zHaku XUMHUYECKUX PEAKIIUIA.

IIpakTuueckas padora. [IpurorosieHue pactBopa caxapa 1 ONpeeICHUE MAaCCOBOM JIOJIM €T0 B PacTBOPE.

PACTBOPEHME. PACTBOPBI, CBOMICTBA PACTBOPOB JJIEKTPOJINTOB

PactBopenmne kak ¢usmko-xumudeckuii mnporecc. [lonarue o ruaparax u kpuctamwioruaparax. PactBopumocts. Kpubbie
PacTBOPUMOCTH KaK MOJEJb 3aBUCMMOCTH PACTBOPUMOCTH TBEPJBIX BELIECTB OT TeMmmepaTypbl. HachllleHHbIE, HEHACBIIIEHHBIE U
MIEPECHIIIEHHBIE PACTBOPHI. 3HAYEHHUE PACTBOPOB ISl IPUPOBI U CETLCKOTO XO3SIICTBA.

[TorsiTne 00 AJAEKTPOTUTUUECKON AUCCOLNUANNUU. DIEKTPOIUTHI U HEAICKTPOIUTHL. MeXaHu3M JUCCOIUANUN AIEKTPOIUTOB C
Pa3JIMYHBIM XapakTepoM cBsi3u. CTENeHb AIEKTPOIUTHYECKON Aucconuanny. CUIIbHBIE U CJ1a0bIe 3JIEKTPOIUTHI.

OCHOBHbIE TOJIOKEHUSI TEOPUU ANEKTPOIUTHUECKON qucconuanuu. MoHHble ypaBHeHuUs peakuuid. Peakunn oOMeHa, uayiiue
110 KOHILA.

Kiaccudukanys MOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukanus. J(uccoumanus KUCIOT M UX CBONCTBA B CBETE TEOPHUM SJIEKTPOIUTHUYECKOU TUCCOLMAIUU.
MonekysipHblE M1 MOHHBIE YpaBHEHUs peakuui. B3anMonencTBUE KHUCIOT C METaJUIaMH. DJIEKTPOXUMHUYECKUU Psifi HANPSIKEHUN



METaJUIOB. B3anMOIeiCTBUE KUCIOT C OKCUAAMHM METAUIOB. B3auMoaelcTBUE KUCIOT C OCHOBAHUSIMM — PEAKLMS HEUTpaIu3alluH.
B3aumopeiictBue kuciort ¢ coisimu. Mcnonb3oBaHue TaOIUIbl pACTBOPUMOCTH JJIsI XaPAKTEPUCTUKU XUMUYECKUX CBOUCTB KHUCIIOT.

OcHoBanus, ux kiaccudukanus. Jluccounanus OCHOBaHUN U UX CBOMCTBA B CBETE TEOPHUH AJIEKTPOJIUTUUECKON AUCCOIUAIIUH.
B3aumopeiictBue ocHoBaHui ¢ coiisaMu. Mcmonb3oBaHue TaOMUIBI PACTBOPUMOCTH JJII XapaKTEPUCTUKU XUMHYECKHUX CBOWCTB
OCHOBaHMM. B3anmoaencTBHe enouei ¢ OKCUIaMy HEMETAJIJIOB.

Coun, uX IUCCOLMAIMA U CBOMCTBA B CBETE TEOPUU DJICKTPOIUTUUECKOM AUCCOUMAIMU. B3auMoieiicTBUE coel ¢ MEeTaJllIaMH,
0COOEHHOCTH 3THX peakiui. B3zaumopneiictBue coseil ¢ consimu. Vcnosb3oBanue TaOIMIBI PaCTBOPUMOCTH JUISl XapaKTEPUCTHKU
XUMHYECKUX CBOWCTB COJIEN.

O060061IeHNe CBeIeHU 00 OKCHIaX, UX KIacCU(PUKAIIMU U CBOHCTBAX.

I'enetnueckue psabl MeTallIa M HeMeTasia. ['eHeTndeckas cBA3b MEXAY KllacCaMUd HEOPTaHUYECKUX BEIIECTB.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OmnpeneneHue CTeneHed OKUCIEHUS IS DJIEMEHTOB, 00pa3yrolMX BEIIeCTBa Pa3HbIX KiaccoB. Peakiiuu moHHOTO OOMEHa W
OKUCJIMTEIbHO-BOCCTAHOBUTEbHBIE peakiinu. OKHUCIUTENIh U BOCCTAHOBUTEb, OKUCIICHUE U BOCCTAHOBJICHHUE.

CocraBiieHHE ypaBHEHUN OKUCIUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJ0M 3JICKTPOHHOTO OaaHca.

CBoiicTBa TPOCTBIX BEIIECTB — METALUIOB M HEMETAIOB, KHUCIOT M COJEH B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIUH.

JemoncTpanuu. lcnblTaHue BEIIECTB M UX pPAacTBOPOB HA BJIEKTPOINPOBOJAHOCTb. 3aBUCUMOCTH 3JIEKTPONPOBOJAHOCTH
YKCYCHOM KHMCJIOTBI OT KOHUEHTpauuH. /[BMKEHUE OKpAIIEHHBIX MOHOB B 3JEKTPUYECKOM IMoJe. B3aumMoaeicTBHEe IMHKA C CEpoil,
cossiHoM kucnoTol, xiopuaom meau (11). I'openne maraus. BzaumopelictBue XJa0pHON U CEPOBOIOPOIHOM BOIBI.

JlaGopaTopHble onbIThbl. B3aumoaeiicTBue pacTBOpOB XJopuja HaTpus W HUTpaTa cepebpa. IloaydeHue HepacTBOPHUMOIO
TUJIPOKCHIA U B3aUMOJICMCTBUE €ro ¢ KUCIOTaMH. B3auMoneincTBre KUCIOT ¢ OCHOBAaHUSIMU. B3anMMOJENCTBUE KUCIOT C OKCHAAMH
MeTauIoB. B3aumMoaencTBUe KHCIOT ¢ MeTaiaMH. B3amMmonaeiicTBHE KHUCIIOT C COJIIMH. B3amMoaelcTBue IEIOUEd C KHUCIOTAMM.
B3aumoperictBue menoden ¢ OKCUaaMu HeMmeTauia. Bzanmoaencrtsue menodei ¢ coyisamu. [lonydenue u cBOMCTBA HEPACTBOPUMBIX
OCHOBaHMM. B3amMoaelncTBHE OCHOBHBIX OKCHJIOB C KUCIOTaMH. B3anmoaencTBHME OCHOBHBIX OKCUAOB C BOAOW. B3aummopercrteue
KUCJIOTHBIX OKCHJIOB C WIeJo4YaMU. B3anMonencTBHE KHUCIOTHBIX OKCHJIOB C BOJOW. B3amMonencTBue cojeld ¢ KUCIOTaMHu.
B3aumoperictBue coneii ¢ menodyamu. BzaumoaencTsue coien ¢ coysiMu. B3anMoieicTere pacTBOPOB COJIEN C METAJIIAMM.

MPAKTUKYM «CBOMCTBA DJIEKTPOJIUTOB»
IIpakTuyeckas padora. PenieHue 3KCriepuMEHTAIIBHBIX 3a/1a4.

9 KJIACC



OBIIAS XAPAKTEPUCTUKA XUMHUYECKHUX DJIEMEHTOB U XUMHWYECKUX PEAKIIUIA.
HEPUOANYECKHUU 3AKOH U IIEPUOAUYECKAA CUCTEMA XUMHNYECKUX 2JIEMEHTOB .. MEHAEJIEEBA

XapakTepucTuka 3jeMeHTa 1o ero nonoxenuto B Ilepuoanueckoit cucteme J[. 1. MenneneeBa. CBoiicTBa OKCHUIOB, KHUCIIOT,
OCHOBAHMU U COJIEW B CBETE TEOPUU BJEKTPOJIUTUUYECKON AUCCOLMAIMNA U OKUCICHUS-BOCCTAHOBIICHMUSI.

[TonsiTue o nmepexoaHbIX eMeHTax. AMdoTepHOCTh. ['eHeTHUECKUH Psil IEPEXOTHOTO PIIEMEHTA.

ITepuonnueckuii 3akoH u [lepuoanyeckas cucrema xumuueckux 3nemeHToB J. 1. Menaeneena.

XUMHYECKass OpraHu3anus )KUBOU U HEKMBOM MPUPOABI. XUMUYECKUN COCTAB S/Ipa, MAHTUU YU 3€EMHOM KOpPbI. XUMHYECKUE
AJIEMEHTHI B KJIETKAX KUBBIX OPraHU3MOB. MaKpO- U MUKPOIJIEMEHTHI.

O060011eHNE CBEICHUI 0 XUMHUYECKUX peakiusax. Kiaccupukanus XuMUYECKUX Peakiuil o pa3InyHbIM OCHOBAHUSIM

— TI0 COCTaBY M YUCJTy PEarnupyromnux 1 00pa3yrouxcs BEIIECTB;

— 10 TerioBoMy 3hDexTy;

— 10 HaIpaBJICHUIO;

— TI0 U3MEHEHUIO CTETeHEeN OKUCIIECHUS AJIEMEHTOB, 00pa3yIOIIMX pearupyolue BelecTna;

— 10 ¢a3e;

— IO UCIIOJIb30BAHUIO KaTajanu3aTopa.

[lonsiTHE O CKOPOCTHM XUMHUYECKOW peakuuu. PaKTophl, BIUAIOLIME HAa CKOPOCTh XMMHUYECKUX peakuuil. Karamuszatopel u
katanu3. UHrubuTopsl. AHTHUOKCUAHTHI.

JemoncTpauuu. Pazmmunbie ¢opmel Tabmun Ilepuommueckoit cucrtembl. Mopenu atomoB 3nemeHTOoB |—III mepuonos.
3aBUCUMOCTb CKOPOCTH XMUMHUYECKON PEAKIMU OT MPUPOJIbl PEArUPYIOIIMX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIUH OT
KOHIEHTPALIMK PEArHPYIOIIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMU OT IUIOIIAIA COMPUKOCHOBEHHUSI PEArupyroInX
BEILIECTB («KUISAIIUNA CIOW»). 3aBUCUMOCTh CKOPOCTU XUMHUUYECKOW PEAKIIMU OT TeMIEpaTypbl Pearupyrommx BemecTB. [ OMOreHHbI 1
reTepPOreHHbIN KaTanu3bl. @epMeHTaTUBHBIN KaTanu3. MHrnouposanmue.

JlabopaTopHbie onbIThl. [loyyeHue ruapokcuaa IIMHKA W HCCIEIOBAHUE €ro CBOMCTB. MoJenupoBaHUE MOCTPOCHUS
MIEPUOIMYCSCKON TaOIUIIBI. 3aMEIIeHNE JKeIe30M MeIn B pacTBope cyibdara mean (I1). 3aBHCHMOCTh CKOPOCTH XUMHUYECKON peaKIluu
OT MPUPOJIBI PEarupyroluX BEHIECTB Ha MPUMEPE B3aUMOJCHCTBUS PA3IUYHBIX KHUC- JIOT C PA3IMYHBIMU METaJJIaMH. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOM PEaKUUH OT KOHUEHTPAllMM pPEArupyrolnux BEHIECTB Ha IPUMEPE B3aMMOJICMCTBHS LIMHKA C COJITHOMU
KHUCJIOTOM pa3IMYHON KOHUEHTpALMK. 3aBUCUMOCTh CKOPOCTH XMMHMYECKON pEeaKIMy OT IUIOUIAU CONPUKOCHOBEHUSI pPEarupyronmx
BEIIECTB. MOAETMPOBAHUE KKUIIAIIETO CIIOSH. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEAKIIMU OT TEMIIEPATYPhI pEarupyromuX BEIIECTB
Ha npuMepe B3aumojiercTBust okcusia meau (1) ¢ pacTBopom cepHOM KUCIOTHI PU pa3IudHbIX TeMreparypax. Pa3noxkenue nepokcuaa



BOJIOPO/1a C MOMOIIIbIO TUOKCH/Ia MapraHia 1 katanassl. OOHapy)eHue Katajaa3bl B HEKOTOPBIX MUIIEBBIX MpoayKTax. UHrubuposanue
B3aMMOJIEUCTBUS COJITHON KUCIOTHI C IUHKOM YPOTPOITUHOM.

METAJLJIBI

ITonoxenne wmeraioB B Ilepuommueckon cucreme JI. M. Menneneesa. Metauimyeckas KpUCTAUIMYECKAs peLIETKAa U
MeTaJUTMYecKasi XUMHYeckass CBsa3b. OOmme ¢Qusnueckue CBOHCTBA METaIOB. XHUMHUYECKHE CBONCTBAa METAUIOB  Kak
BOCCTAaHOBHUTEJIEH, & TaKXE B CBETE MX IOJOXKEHUS B BJIECKTPOXHUMHUUYECKOM Py HANpPsKEHU MeTamioB. Koppos3usa MeTtaiioB u
criocoObl 00pbOBI ¢ Hell. CriiaBbl, UX CBOMCTBA U 3HAYCHHUE.

OO6mas xapakTepUCTHUKA MIEJOYHBIX MeTallloB. Metauibel B npuponae. O6mue crocoObl ux mnonydenus. CtpoeHue
aToMoB. [lleiouHbIe MeTaIbl — MPOCTHIE BellleCTBA. BakHene coeMHEHNS ETOYHBIX METAJIJIOB — OKCH/JIbI, TUIPOKCUIBI U COJIU
(xmopuibl, KapOOHATHI, CYJb(aThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHUE B HAPOTHOM Xo3siiicTBe. Kanuiinbie y1o0peHus.

O6mas xapakTepucTUKa »dJeMEeHTOB ThaBHOW moarpynnsl |l rpynmnei. Ctpoenune aromoB. lllenouno3emenbHbie
MeTaJUTbl — MPOCThIC BellecTBa. BaxHelue coeIMHEHUS IeJI0YHO3EMENIbHBIX METAJIIIOB — OKCHUJIbI, TUAPOKCHUIBI U COJIU (XJIOPHUIBI,
KapOOHaThI, HUTPATHI, CyJIb(athl, hocharhl), UX CBOMCTBA U IPUMEHEHHE B HAPOTHOM XO3SMCTBE.

Anromunuii. CtpoeHue aroma, GU3NIECKUE U XUMUUECKUE CBOMCTBA MPOCTOTO BerecTBa. COeTMHEHUST AIFOMUHUS — OKCH]T
U TUJIPOKCHUJ, UX aM(pOTepHbIN Xapaktep. Baxkneiimue conu amoMunus. [I[puMeHeHne aJlOMUHNAS U €70 COSIUHEHUH.

Kenezo. Crpoenue aroma, ¢pu3nUecKue U XMMHYECKHUE CBOMCTBA MPOCTOro BemiecTBa. ['eHeTnueckue psiasl Fe “urFe
Baxneiimue conu xxee3a. 3HaUEHUE KEIE3a U €r0 COSANHEHUN JIJIsl IPUPOIBI U HAPOJHOTO X031 CTBA.

JemoncTpanuu. OOpasiibl METOYHbIX U MIETOYHO3eMeNbHBIX MeTaluioB. OOpasiisl cryiaBoB. B3anMoaeicTBre HATPHs, TUTUSL U
KaJIbLHS C BOAOM. B3amMonencTBHE HATpUsi U MarHusi ¢ KUCIOpOJAOM. BiammopeilictBue MetayuioB ¢ Hemetaiamu. [lomydenue

2+ 3+
rugpokcuoB kenesa (1) u (111). KauecTBennsie peakuuu Ha nousl Fe ~ u Fe ™ .

JlabopaTopHble onbIThbl. B3aumozaeiicTBUEe pacTBOPOB KUCIOT M cojedl ¢ MeTauiaMd. O3HAaKOMIJIEHHE C pyJaMH >Keliesa.
OkpaivBaHue IUIaMEHU COJISIMU IIEJOYHBIX METaJUIOB. B3ammopelicTBue kanbliusi ¢ Bojaou. IloinydeHue rugpokcuia KajablUs U
HccieaoBaHue ero cBoucTB. [lorydyeHrne ruipokcua aTtOMUHUSA U UCCIIEIOBAHUE €r0 CBOMCTB. B3anmopaencTBue xenesa ¢ COJISTHOU
kuciotoi. [lomyuenue rugpokcunoB xene3a (1) u (111) u uccnegoBanue nx cBOUCTB.

NMPAKTUKYM «CBOMCTBA METAJJIOB U UX COEJIUHEHU»
IIpakTuuyeckas padora. PemeHre SKCIEpUMEHTANIbHBIX 33/1a4 Ha PACIIO3HABAHUE U MOJYUYEHUE COCIMHEHUN METAIIIOB.

HEMETAJIVIbI



OO0mast xapakTepUCTHKa HEMETaUIOB: ToJiokeHre B Ilepmonnueckoil cucrteme, OCOOEHHOCTH CTPOCHHS AaTOMOB,
aneKTpooTpuuareabHocTh (D0) Kak Mepa «HeMeTayHocThy, psag 0. Kpucraminueckoe CTpOCHHE HEMETAIIOB — MPOCTHIX
BemecTB. Ajutorponus. Pu3NUecKue CBOWCTBA HEMETALIOB. (OTHOCHUTEIBHOCTH MOHATHU «METAJLD» - «HEMETAILD).

Bonopoxn. Bona. Ilonoxenune Bogopoaa B Ilepuoanueckoit cucreMe xumudeckux snemMentoB /. 1. MenneneeBa. CtpoeHue
aToMa W MOJeKyJbl. PU3NUECKUE U XMMHUYECKHE CBOMCTBA BOJAOPOJA, €T0 MOJy4YeHUE W IpuMeHeHue. Boga. CTpoeHHe MOJIEKYJIBI.
Bonoponnast xumuueckas cBsizb. @U3MUECKUE CBONCTBA BOJABl. AHOMAIUU CBOUCTB BOJABL. [ uapoduiabHbie U TuipodoOHBIE BEIIECTBA.
XuMuueckue cBoiicTBa Bosibl. KpyroBopot Bojbl B ipupoe. Bomoounctka. Aspanus Boabl. beitoBbie GhunbTpsl. MuHepaibHbIE BOJIBI.
JluctunnupoBaHHas BOJa, €€ MOJIyYEeHHUE U IPUMEHEHNE.

Ob6uras xapaktepuctuka raroreHoB. Crpoenune atoMoB. [IpocTbie BelecTBa U OCHOBHbBIE COEIMHEHHUS TajJOreHOB, X
cBoiicTBa. KpaTkue cBenenus o xjope, 6pome, prope u iioze. [I[puMeHeHne raioreHoB U UX COeAMHEHHU B HAPOJHOM XO35HCTBE.

Cepa. Crpoenue aroma, aJlJIOTPOTIHS, CBOMCTBA U MpuMeHeHune pomoundeckoi cepol. Okcuanl cepol (1V) u (V1), ux nonyuenue,
cBoOMcTBa M npuMeHeHue. CepHasi KUCI0Ta U €€ COJIW, UX TPUMEHEHHE B HAPOJHOM X03siiicTBE. [I[pOM3BOICTBO CEPHOM KUCIIOTHI.

A3zot. CTpoeHME aTomMa W MOJEKYJbl, CBOICTBAa MPOCTOr0 BEIIECTBA. AMMMAaK, CTPOEHHUE, CBOWMCTBA, IOJYYEHUE H
npumenenue. Conu aMMOHUs, UX cBoicTBa U npuMmeHenne. Okcunl azora (1) u (1V). A3oTHas KucioTa, €¢ CBOMCTBA M MPUMEHEHHE.
HuTpatsl 1 HUTpUTHI, TPOOJIEMa UX COJIEPKAHUS B CEIBCKOX03IMCTBEHHON MPOAYKIIMHU. A30THBIE yI0OpEHHUS.

docdop. Ctpoenue aToma, aNIOTPOIUs, CBOMCTBA Oenoro u kpacHoro ¢ocdopa, ux npuMeHeHue. OCHOBHbIE COETUHEHHUS:
okcun pocdopa (V) u oprodpocdopnas kucnota, hocharsl. DochopHbie yanoOpeHus.

Yraepona. Ctpoenue atoma, auIoTpoOITHsi, CBocTBa Moaudukanuii, npumenenue. Oxcuasl yrieposaa (11) u (1V), ux cBoiictBa
u npuMmeHenne. KapOoHaThl: KaNbIHT, cOja, MOTAIl, MX 3HaYEHUE B IMPUPO/JIE U )KU3HU YEIIOBEKA.

Kpemuuii. CtpoeHne atoma, KpUCTAUIMICCKUI KpEMHUH, ero cBoicTBa u npuMeHenue. Okeun kpemuus (IV), ero npupoaHsie
pa3HOBUIHOCTH. CHIIMKAThl. 3HAUEHUE COCIMHEHNI KPEMHHUS B )KUBOU M HEXXUBOM npupoje. [loHarrue o CUIMKaTHON TPOMBIIILIEHHOCTH.

JemoncTpamuu. OOpa3ifsl TaJIOTeHOB — MPOCTHIX BEMIEeCTB. B3anMoieiicTBIE rajJoreHOB ¢ HaTpUEM, aTlOMHHKEEM. BriTecHeHne
xJIopoM Opoma WK Hofa U3 pacTBOPOB MX colicil. B3aumopelicTBrue cepsl ¢ MeTaUIaMU, BOJIOPOIOM U KucIopoaoM. B3aumoneiicTue
KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHI ¢ Menbpto. OOyrimBaHue KOHIICHTPHUPOBAHHON CEPHOM KUCIOTOW OPTaHMYECKUX COCTMHEHUH.
PazbaBnenne cepHoil KUCIOTHL. B3anMoelicTBuEe KOHIIEHTPUPOBAHHOW a30THON KHUCIOTHI ¢ Mefbio. [loromnienue yriem pacTBOPEHHBIX
BEIIECTB WX ra3oB. BoccTanoBnenne menu u3 ee okcuaa yriaem. O0pasisl MpUPOJHBIX COSTUHEHHI XIopa, cephl, hochopa, yriaepona,
KpeMHus. O0pa3Iipl BXKHEUIIHX JUTsI HAPOTHOTO XO3SHUCTBA CyIh(paTOB, HUTPATOB, KapOOHATOB, (hochaTroB. OOpa3Ilsl CTEKIA, KEPAMUKH,
LIEMEHTA.

JlaGopaTopublie onbIThl. [lonydeHue, coOMpanre M pacrno3HaBaHHe Bojaopoja. McciemoBaHue MOBEPXHOCTHOTO HATSKEHUS
BOJbI. PacTBOopeHWe mnepmaHraHata Kajds WIA MEIHOTO Kyropoca B Boje. [wmaparammst oOe3BoxkeHHoro cyibpara memu ().
N3roroBneHue TUNCOBOro otneyatrka. O3HAKOMIIEHHE C KOJUJIEKIHEW OBITOBBIX (DUIBTPOB M U3YYEHHUE HMHCTPYKIUU JOMAIIHEro
obiToBOrO0 (unbrpa. O3HAKOMIIEHHWE C COCTAaBOM MHUHEpalibHOW BOjbl. KauecTBeHHas peakuus Ha ranoreHua- uoHbl. [lomyuenwe,



coOupaHue M pacrno3HaBaHUE Kucioponaa. ['opeHue cepsl Ha Bo3ayxe W kuciopojae. CBoiicTBa pa30aBICHHOW CEPHON KHUCIOTHI.
N3yuyenue cBoiicTB ammuaka. Pacmno3naBanue coneil ammonusi. CBolicTBa pa30aBlIeHHOM a30THOM KuCIOThL. B3ammopeiicTBue
KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeNblo. Pacno3HaBanue ¢ocdatoB. I'openue yrius B kucinopoge. Ilonyuenue, coObupanue
Y pacrlo3HaBaHUE YIJIEKUCIOTO Ta3a. [lonyueHue yroiabHON KUCIOTHI U U3ydeHue ee cBOUCTB. Ilepexon kapboHaTa B ruipokapOOHAaT.
Paznoxenue rugpokapOonata Hatpus. [1o- 1yueHre KpeMHEBOM KUCIOTHI U U3yUYE€HUE €€ CBOMCTB.

IMMPAKTUKYM «CBOMCTBA COEJUHEHUN HEMETAJIJIOB»

HpaKTH‘leCKaﬂ paﬁoTa. Penienue OKCIICPUMCHTAJIbHBIX 3a71aY 110 TEMC «Ho;[rpynna TraJIOI'CHOB»
HpaKTH‘leCKaﬂ paﬁoTa. Penienue OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC «Hom‘pyrma KUCJIOpOaa»
IIpakTuueckas padora. [lonyyenue, coOupanue u pacro3HaBaHHUE ra3oB.

KPATKHUE CBEJIEHUSA Ob OPTAHUYECKUX COEAUMHEHMUAX

YrineBogopoasl. Heopranuueckue M OpraHMYECKUE BEHIECTBA. YTJEBOAOPOAbl. MeTaH, 3TaH, MPONAH Kak MpeeibHbIC
YII€BOJOPObl. DTWIEH U AlIETWICH KAaK HENpelesibHbIe (HEHACBIILIEHHbIE) YIIIeBOAOpoAsl. ['openue yriaeBoaopoaoB. KauecTBeHHbIe
pEeaKIMyu Ha HETIpeeIbHbIE COeNMHEHUS. Peakinst neruipupoBaHusl.

Kucnoponconepxxammue OpraHuYECKUE COEOUHEHUS. OTWIOBBIA CHOUPT, €ro IOJy4YeHHE, IPUMEHEHHE U
¢usnonoruvyeckoe aeiicreue. TpexaTomMHbli cnupT rmiepuH. KadecTBeHHass peakids Ha MHOTOATOMHBIE CIUPTHL. YKCyCHas,
CTeapUHOBAas U OJICMHOBASI KUCJIOTHI — MPEJACTABUTENN Kilacca KapOOHOBBIX KUCIOT. JKupbl. Mblia.

A3oTcoaepikaliue OpraHMYECKUEe COCJUHEHHUS. AMHUHOTpyNNa. AMHUHOKHUCIOTBI. AMHHOYKCyCHas Kucjiota. benku
(mpoTeuHsl), UX PYHKIIMU B )KUBBIX oprann3mMax. KauecTBeHHbIe peakiiny Ha OEJIKH.

JemoncTpanuu. Mojenu MoJieKyJl METaHa, dTaHa, MporaHa, dTHJICHA M aleTuieHa. B3auMoselcTBue 3TUiieHa ¢ OpOMHOM
BOJOW U pacTBOpOM mepmaHraHarta kanus. OOIlMe XMMHUYECKUE CBOMCTBA KUCIOT HAa MPHUMEpPE YKCYCHOW KHUCHOThl. KauecTBeHHas
peaKkursi HA MHOTOATOMHBIE CITUPTHI.

JlabopaTopHble onbIThl. KauecTBEeHHBIE peaKIuy Ha OCIKH.

OBOUIEHUE 3HAHUI 11O XUMUH 3A KYPC OCHOBHOM HIKOJIBI, MOAIOTOBKA K OI'3.

[Tepuonnueckuit 3akoH u llepuommyeckas cucrema xumudeckux siemeHToB JI. M. MenaeneeBa. MU3NYECKUNA CMBICI
MOPSIAKOBOI'O HOMEpa 3JIEMEHTa, HOMEPOB MEPUOAA U TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB M MX COCJAMHEHUN B
MEPUOJIaxX U rPyNIax B CBETE MNPEACTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaueHue [lepuoauyueckoro 3akoHa.

Buabl XuMu4uecKkux CBSI3€W U TUIIBI KPUCTAJTIMYECKUX PEIICTOK.

B3anmoCBs3b CTPOEHHUS U CBOVCTB BELIECTB.



Knaccudukanus XuMHUYECKUX PEAKLIM 110 pa3IMYHBIM NMPU3HAKAM (YHCIIO U COCTAB pearupyroniux U 00pa3yrommxcs BEIIeCTB;
HaJIMYUe TpaHuLbl pasgena (a3; TemIoBOW 3(PQEKT; U3MEHEHUE CTENEHEH OKMCIIEHUS aTOMOB; HCIOJIb30BAaHUE KaTalIM3aToOpa;
HaIlpaBJIeHHE MpOoTeKaHus peakuuu). CKOPOCTb XMMUYECKUX peakuui U (pakTopsl, Biustonie Ha Hee. OOpaTUMOCTh XUMHUYECKHUX
peakuuii U croco0bl CMEIIEHHUSI XUMUYECKOTO PABHOBECHS.

IIpocTble u ciaoXkHBIE BemiecTBa. MeTauibl U HeMeTalllbl. ['eHeTnueckue psiibl MeTalia, HEeMETalla U IEPEXOJHOr0 MeTaJlIa.
Oxcunibl U TUAPOKCUIBI (OCHOBAHMSI, KUCIOTHI, aM(OTepHbIE THIPOKCUIBI), coiu. VX coctaB, kinaccudukanus U oOUMe XUMUYECKUE

CBOMCTBA B CBETE TEOPUH IEKTPOJIUTUUECKON AUCCOLUALUU.

VI. TEMATHYECKOI'O INTAHUPOBAHUE

8 kiacc
Homep Tema ypoka OCHOBHOE COJepKaHie YPOKa OcHoBHbIE BUBI AeATEJILHOCTH 00y4YaloImuxcs (Ha
YpPOKa YPOBHE Y4eOHBIX JeilcTBHIA)

BBEJEHME (4 u)

[Ipenmer xumuu. Bemectna.

[Ipenmet xumuu. MeTo1bl TO3HAHUS B XUMHU:
HAOJIIOICHHE, SKCTICPUMEHT, MOICITMPOBAHUE.
Hcrounuku xumuyeckoi nHopmaruu, ee
MOJTYYCHHE, aHAJIU3 U PEJICTABIICHUE €r0
pe3yIbTaToOB.

[ToHATHE 0 XMMHUYECKOM 3JIEMEHTE U (popmax
€ro CYIIeCTBOBAHMs: CBOOOIHBIX aTOMaX,
MIPOCTHIX U CJIOJKHBIX BEIICCTBAX.
JemoncTpanmuu. Mojenu (11apocTep>KHEBbIC U
Crroapra—Dbpuriie6a) pa3IM4HbIX MPOCTHIX U
CJIOJKHBIX BEIIIECTB.

Konnekuust CTeKIsTHHOM XUMHUYECKOU MOCY/IbI.
Konnekuust MmatepuanoB ¥ U3eIUi U3 HUX HA
ocHoBe anmoMuHus. JlaGopaTopHbie onbITHI. 1.
CpaBHEHME CBOMCTB TBEPABIX
KPUCTAJUTMYECKUX BEILIECTB U PACTBOPOB

ObvscHamyb, 9TO TAKOE aTOM, MOJICKYJ1a, XUMHUYECKUN
3JIEMEHT, BEIIECTBO, MPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CBOMCTBA BEILIECTB.

Onucvieamsv u cpasHuU8ams MPEIMETHI H3yUEHUS
€CTECTBCHHOHAYYHBIX IUCIUIUIMH, B TOM YUCJIE XUMUH.
Knaccugpuyuposams BemiectBa 1o cocraBy (IIpocThie U
CJIOKHBIE).

Xapaxmepuzoeams OCHOBHBIE METO/bI U3yUCHHS
©CTECTBEHHBIX AUCIUILINH.

Paznuuame Tena u BemecTBa, XUMUYCCKHI JIIEMEHT U
MIPOCTOE BEIIECTBO.

Onucvieams GOPMBI CYIIIECTBOBAHUS XUMUYECKOTO
AJIEMEHTa, CBOMCTBA BEIIECTB.

Buvinonnsms HaOMIOACHUS 32 CBOMCTBAMH BEILIECTB U
SBJICHUH, MPOUCXOSAIINX C BEIIECTBAMHU, C
coOmroieHreM MpaBuJ TEXHUKHU 0€30MacHOCTH U
AHATU3UPOBAMb UX.

Ogopmnsims OTYET, BKIIIOYAIONTNI ONTUCAaHUE




HAOJIIOJICHUSI, €TO PE3YJbTaThl U 0eams BbIBOJIBI.
Hcnonvzoeams (uznyeckoe MOJCTUPOBAHNE

[IpeBpamienus Bemects. Poib
XUMMHU B )KU3HU YEJIOBEKA.
KpaTkue cBeaenus us ucropuu
BO3HUKHOBEHHUS U PA3BUTHS
xuMHH. OCHOBOIIOJIOKHUKU
OTE4YECTBEHHOW XUMHUH

OTinune XuMHUYECKUX PeaKkuil oT
(u3nuecKkux sBJICHUN. Pollb XUMHH B KU3HU
genoBeka. XemMohuius u xemopoous.

Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJIECHUU
XMMHMUYECKON Hayku — paboTsl M. B.
Jlomonocosa, A. M. byrneposa, /1. 1.
Menpeneesa.

JemoncTpauuu: B3anmoerictBue Mpamopa ¢
KHUCJIOTON U IOMYTHEHUE U3BECTKOBOM BOJIbI
JlabopaTropHubie onbIThl: 2. CpaBHEHHE
CKOPOCTH MCTIapEHHsI BOJIbI, OJIEKOJIOHA 1
3THJIOBOTO CIHUPTa ¢ PUIBTPOBAIBHON Oymaru

ObwvsicHAmb, YTO TAKOC XUMHYCCKHUE SIBJICHUS,
duznyecKue sIBICHHUS.

ObvscHamb CyUTHOCTh XMMUYECKUX SIBJICHUS C TOUKH
3pEHHS] aTOMHO-MOJIEKYJISIPHOTO YUEHHUS U UX
MPUHIMITAATHHOE OTINYHE OT PU3NICCKUX SBIICHHM.
Xapakmepuzo6ams MOTOKUTEIBHYIO U OTPUIIATEIILHYIO
pOJIb XMMHUH B KU3HM YeJIOBeKa, Bkiaa M. B.
JIlomoHOCOBA,

A. M. bytnieposa, /I. 1. MenneneeBa B 0T€4ECTBEHHYIO
¥ MUPOBYIO XUMHIO.

Cocmasnsams CIOXKHBIN TIaH TeKcTa. Haxooums
HMCTOYHUKH XUMUYECKON MHGOPMAIIH U NOAYUaAMb
HEOOXOIMMEIE CBEJICHMS U3 HUX

3Haku (CHMBOJIbI) XUMHUYECKHUX
35ieMeHTOB. Taliuna
. Y. MenneneeBa

Xumudeckass CHMBOJINKA. 3HAKA XUMHYECKUX
3JIEMEHTOB U TIPOMCXOXK/ICHNE UX HA3BAHHM.
[Tepuoaudaeckast cucTeMa XUMUYECKUX
anementoB JI. 1. Menaeneesa, ee CTpyKTypa:
MaJible ¥ OOJIBIIIHME MTEPUO/IbI, TPYIIITHI U
noArpymibl. [lepuonnyueckas cucrema Kak
CIIPaBOYHOE MOCOOME SISl TIOJTyUSHUS
CBEJCHMI 0 XUMHYECKHUX DJIEMEHTAxX

ObvscHuamyb, 9TO TAKOE XUMHYECKHH 3HAK (CHMBOJI),
K02 puIMeHT, HHACKC.

Onucwvieams Tabmuunyo dopmy Ileproanueckoit
CHCTeMbI XUMHUUYeCKHuX 351eMenToB /.M. Mennaeneena.
[Tonmoxxenue snemenTa B Tabnuie [1. 1. Menneneena.
Hcnonv3o6amsb 3HAKOBOE MOJICTUPOBAHIE

Xumuyeckue GopMyIIbl.
OTtHOcUTeNbHBIC ATOMHAS U
MOJIeKyJsipHasi Macchl. MaccoBast
JIOJISl DJIEMEHTA B COSIMHEHUH

Xumuaeckue hopmynbl. UHIEKCH 1
koapbuueHTsl. OTHOCUTENBHBIE AaTOMHAS U
MOJIEKYJISIpHAsI MacCCBhl.

[IpoBenenne  pacueToB  MaccoBOM  J0JU
XMMHYECKOTO 3JIEMEHTAa B BEIIECTBE Ha OCHOBE
ero (hopMyIbl

ObwvscHAmMb, 4TO TaKOe XuMudeckas popmyia,
OTHOCHUTEIIbHAsl aTOMHAs Macca, OTHOCUTEIbHAS
MOJIEKYJIIpHAsl Macca, MaccoBasi 10JIsI SJIEMEHTA.
Haxooums OTHOCUTENBHYIO MOJIEKYISIPHYIO MacCy
BellecTBa Mo hopmyne

U MacCOBYIO JIOJIIO 3JIEMEHTa B HEM. Xapakmepuzoeamby
XMMHYECKOE BEIECTBO MO ero Gpopmyie

TEMA 1. ATOMbI XUMHWYECKHUX 2JIEMEH

TOB (9 u)

OCHOBHBIE CBEICHUS O CTPOCHUN
aToMoB. COoCTaB aTOMHBIX sIJIED.
IIpoTOHBI, HEUTPOHBI, U30TOIIBI.

ATOMBI Kak opmMa CyIecTBOBaHHUS
XMMHMUYECKUX 3J1€MEHTOB. OCHOBHBIE CBECHMUS
0 CTpOEHUU aTOMOB. J[oka3aTrenbcTBa
CJIOKHOCTHU CTPOEHMSI aTOMOB. OIIBITHI

Ob6vsacuams, 4TO TaKOE MPOTOH, HEUTPOH, 3JEKTPOH,
XUMUYECKUN DJIEMEHT, MaCCOBOE YUCIIO, U30TOIL
Onucwvieams CTPOEHUE Spa aTOMa UCIIOJIb3Ys
Ilepnoanueckyro cucTteMy XUMU4ecKkux ieMeHTos Jl. 1.




Peszepdopna. [lnanerapaast MOAETH CTPOCHUS
aToma.

CocraB aTOMHBIX sJiep: TPOTOHBI, HEUTPOHBI.
OTtHocuTenbHas aTOMHas Macca. BzanmocBsi3b
HNOHATUI «IIPOTOHY», KHEUTPOHY,
«OTHOCHUTEJIbHASI AaTOMHAsI Macca.
W3menenue yucia npoToHOB B sIpe aToMa —
00pazoBaHue HOBBIX XUMHUUECKUX FJIEMEHTOB.
H3MeHeHune ynciia HEMTPOHOB B SIApE aToMa —
00pa3zoBaHue U30TOIIOB.

CoBpemeHHOoe onpeaeeHNe MOHATUS
«XHUMUYECKHUH AeMeHT». M30TombI Kak
Pa3HOBUAHOCTH aTOMOB OJIHOTO XHMHUYECKOTO
JJIEMEHTA.

JdemoncTpauuu: Mojaenu aToMOB
XUMHUYECKHUX AJIEMEHTOB. JlabopaTopHble
OnbITHI: 3. MoaenupoBaHue MPUHIUIIA
JEUCTBUS CKAHUPYIOIIETO MUKPOCKOIIA.

Menneneena.
Tonyuame nHGOPMAITHIO TIO XUMUH U3 PA3IAIHBIX
WCTOYHUKOB, AHAIUZUPOBAMb €E.

CtpoeHue IeKTPOHHBIX YPOBHEM
aTOMOB XHUMHYECKHUX JICMCHTOB
Ne 1—20 B tabmuue /1. U.
Meuneneena

OnekTpoHbl. CTpOEHUE AIEKTPOHHBIX YPOBHEH
aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX
nepuojoB. [lonstue o 3aBepuieHHOM
AJIEKTPOHHOM YPOBHE

ObvscHamb, 9TO TAKOE DJICKTPOHHBIN CIION WK
SHEPreTUYECKUN YPOBEHbD.

Cocmasnsims CXeMbI pacpe/IeNIeHus SIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0UKe

3menenyne cBOMCTB XUMHYECKUX
AJIEMEHTOB TI0 TPYIIaM H
Tepuo1am

[Tepuoanueckas cucTeMa XUMHYECKUX
anemenToB /1. 1. MenneneeBa u ctpoeHue
aTOMOB: (PMU3UYECKUIH CMBICIT IMTOPSAIKOBOTO
HOMEpA 3JIEMEHTa, HOMEPA IPYIIbI, HOMEpa
nepuo/ia.

Jdemoncrpanumn: [lepuoanueckas cucrema
XHMHYECKUX DJIEMEHTOB

J1. . MenneneeBa pa3nuuHbIX GopM

Pasznuuams OHATHSA «QJIEMEHTBI-METAIUIBDY, «3JIEMEHTHI-
HEMETAJIIbD».

O6vsacuams 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XMMHYECKHX 3JIEMEHTOB B IIEpHOax U rpynnax (A
rpynnax) Ilepuoauueckoil CHCTEMBI ¢ TOUKH 3pEHHS
TEOPHUHU CTPOEHUS aToMa.

CpasHusams CTPOECHNE U CBONCTBA aTOMOB XUMHUYECKUX
AJIEMEHTOB, HAXOJAUIUXCS B OJIHOM IEPUOJIE WM OJHON
A rpynne Ilepnoandeckoit cucremsl. Cocmasnamo
XapaKTEPUCTUKU XUMUYECKUX IEMEHTOB 10 UX
10JIO’KEHNIO B [leproandeckoii cuCTeMe XMMUYECKUX
anemenToB JI. 1. MenneneeBa

HMoHHas xuMuueckasl CBS3b

M3Mmenenue yucia 9JICKTPOHOB HAa BHCIIHEM
OJICKTPOHHOM YPOBHC aTOMa XUMHUYCCKOTI'O

O6’b}ZCH}Zmb, 4YTO TaKOC MOHHAasA CBA3b, HOHEI.
Xapakmepus’oeamb MEXaHU3M 06pa3013aHH;1 HOHHOM




3JIeMEHTa — 00pa30BaHME MOJIOKHUTEIBHBIX
OTpHUIATEIILHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMU METAJIJIOB U HeMeTaIIoB. [IpuanHe
U3MCHCHUS METALTUICCKIX U
HEMETAITMYECKUX CBOWCTB B MEPHOJIaX U
rpynmnax. O6pa3oBaHue OMHAPHBIX
coenuHeHu. [lonsTre 00 MOHHOM CBSI3U.
Cxembl 00pa30BaHUsI HOHHOM CBSI3U

CBSI3H.

Cocmaensams cxeMbl 00pa30BaHUsl HIOHHOM CBSI3H.
Hcnonvzosams 30aK0BOE MozenupoBanue. Onpeodensims
THUTT XUMHYECKOH CBSI3U TI0 (popmMyIie BemecTna.
I1Ipu6ooums IpUMEpPHI BEIIECTB C HOHHOU CBSI3BIO.
Yemanaenueams IpUUMHHO-CIICACTBEHHBIE CBSI3H MEXKILY
COCTAaBOM BEIICCTBA M BUJIOM XHMHYECKOW CBS3H

9 KoBanenTHast xumudeckas cBsi3b | B3ammojeiicTBHE aTOMOB 3JIEMEHTOB- O06vsicHAMb, UTO TaKOE KOBAJICHTHAsl HEMOJSPHASI CBA3b.
HEMETAJIJIOB MEX Ty o000l — 0OpazoBaHue Cocmaensams cxeMbl 00pa30BaHusl KOBAJICHTHON
JIByXaTOMHBIX MOJIEKYJ POCTHIX BEUIECTB. HETIOJISIPHON XUMUYECKOH CBSI3H.
KoBanenTHas HenossipHasi XuMU4eckasi CBsizb. | Mcnonv3oéams 3HaKOBOE MOJIEIIPOBAHHE.
DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI Onpeodensime TAN XUMUYECKOU CBSI3U IO hopMmyIie
BEIIECTBA.
IIpugooums puMepsl BEIIECTB C KOBAJIEGHTHON CBA3BIO.
Yemanasnueames NpUYUHHO-CIEICTBEHHBIE CBA3H MEXKIY
COCTAaBOM BEHIECTBA U BUJIOM XUMHUYECKON CBS3H
10 DNEeKTPOOTPULIATETBHOCTb. B3aumoneiicTBue aToMOB HEMETANIOB MEXy | O0bsAcHAmMb, YTO TaKOE KOBAJIEHTHAs MOJSPHAS CBA3b,

KoBanentnas nonsipHas
XMUMHYECKas CBA3b

co0oii — 0Opa3oBaHuEe OMHAPHBIX
COEIMHEHUH. DJIEKTPOOTPHUIIATEIIbHOCTD,
BaJICHTHOCTb.

Cocmaensams cXeMbl 00pa30BaHUS
KOBAJICHTHOM MOJIIPHON XMMUYECKOU CBA3H.
Hcnonvzosams 3HaKOBOE MOJCIUPOBAHHUE.
Xapaxkmepuzosams MeXaHU3M 00pa30BaHUs
MOJISIPHOM KOBAJIEHTHOM cBsi3u. Haxoxnenne
BaJICHTHOCTH 110 (hopMysie OMHAPHOTO
coenuHeHUs. JIabopaTopHble ONBITHI: 4.
N3roTtoBnenune mojeneit MoJeKysn OMHAPHBIX
COCIUHEHMH.

AJIEKTPOOTPHUIIATETHFHOCTD, BAJICHTHOCTb.
Cocmaensims cXeMbl 00pa30BaHUsl KOBAJICHTHON
MOJIIPHON XUMUYECKOU CBSI3U. Mcnonv3o6ams 3HAKOBOE
MOJICITMPOBAHHUE.

Xapaxkmepuzosams MEXaHU3M 00pa30BaHUS MOJAPHOM
KOBAJIEHTHOM CBSI3H.

Onpedensimpb TATI XAMUYECKON CBSI3U TI0 opMmyIie
BEIIECTBA.

Ilpusooumsv mpuMepbl BEIIECTB C KOBAJCHTHOM
TIOJISIPHOM CBSA3BIO. Yemanasnueamb NIPUIUHHO-
CJIEICTBEHHBIE CBSI3U MEXK/y COCTAaBOM BEIIECTBA U
BUJIOM XHUMHUYCCKOM CBS3U.

Cocmasnsims GOpMyIbl OUHAPHBIX COETMHEHUH 110
BAJICHTHOCTH, HAXOOUMb BAJICHTHOCTH JICMEHTOB I10
dbopMyne OUHAPHOTO COEAMHEHUS.

Hcnonvzoeams MaTepuaibHOE MOJICIHPOBAHNE




11 Meramueckass XUMU4eCKas B3aumoieiicTBe aTOMOB METAJIIOB MEXK1Y ObvscHaAmMb, UTO TAKOE METAINYECKAs CBSI3b.
CBSI3b co00it — 00pazoBaHre METATTHIECKUX Cocmaensams cxeMbl 00pa30BaHUsl METAJUTMUECKOM
kpuctamios. [lonstue XMMHUYECKOH CBsA3U. Hcnonb3oeams 3HAKOBOE
0 MEeTaJUTNYeCKOM cBs3u. JlabopaTopHble MOJEIIMPOBAHUE. XapaKkmepu308ams MEXaHNU3M
onbIThI: 5. M3rorosnenue Mmojaenu, 00pa3oBaHusl METAUIMUECKON CBSI3U.
WJUTIOCTPUPYIOLIEH CBOKMCTBA METAJIIMYECKOM Onpeodensimsb TATT XAMAYECKOU CBSI3U TI0 (hopMyJie
CBSI3U. BELIECTBA.
Tlpusooums npuMepsl BEUIECTB C METANIMYECKON
CBSI3bI0. Ycmanasenueamb NIPUINHHO-CIIECTBEHHBIE
CBSI3U M@Ky COCTAaBOM BEIIIECTBA U BUJIOM XUMHYECKOU
CBSI3U.
Hcnonvzoeams maTepuanbHOE MOJICITUPOBAHUE.
IIpeocmasnsimes THPOPMAIIUIO O XUMUYECKOHN CBSI3U B
BH/JIC TAOJINII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npumenenneM cpeacts KT
12 O06o01menre 1 cucTeMaTru3alis 3HaHUH 10 TeMe «ATOMBI XUMHUYECKUX DJIEMEHTOBY
13 KonTtponbHas padoTa mo TeMe «ATOMBI XUMUYECKUX IJIEMEHTOBY
TEMA 2. TIPOCTBIE BEIIECTBA (6 4)
14 [IpocThle BemecTBa- METaIIbI [Tonoxenue metamios B [lepuoanyueckoit ObwsicHsamb, YTO TAKOS METAJIIBI, IIACTUYHOCTD,

CHCTEME XMMHUYECKHUX JIEMCHTOB
. W. Menneneea. Baxwneimue mpocTeie
BEIIICCTBA-MCTAJUIBI:  JKEIe30,  aJllOMUHHIM,
KaJIbI[UI, MarHUM, HATPUI, KaTuH.

OO6mue ¢pu3nuecKre CBOMCTBA METAIIOB.
JemoncTpamuu. OOpasiibl METAILIOB.
JlaboparopHble onbIThI: 6. O3HAKOMIIEHHE C
KOJIJICKI[UEH METaJJIOB.

TEIJIOTPOBOTHOCTb, SJIEKTPOIIPOBOTHOCTD.
Onucvliéampb TOJ0KEHUE dJIEMEHTOB- METAJIJIOB B
[lepuonueckoit cucreme Xumudeckux snemeHToB /. U.
Meunneneena.

Knaccugpuyuposams mpocThie BElIeCTBA HA METAJUTBI U
HEMETAJIBL.

Xapaxmepuzosams obuue GrU3NIECKUe CBONCTBA
METAJIIOB.

Yemanasnueames NpUYUHHO-CIEICTBEHHBIE CBA3H MEXKIY
CTPOCHHEM aTOMa U XUMUYECKOM CBSI3bI0 B MPOCTHIX
BEIIIECTBAaX-MeTaJlJIax.

CaMOCTOSTENBHO U3y4uams CBOMCTBA METAJIIOB TPU
coOIOCHNH TTPaBUJT TEXHUKH 0€30MacHOCTH,
odopMIIeHHE 0TUETa, BKIFOYAIOIIET0 OMICcaHne Halro-
JIEHUs1, €0 PE3yJIbTaTOB, BHIBOJIOB.

Tlonyuames XUMUYECKYIO HHPOPMAITHIO U3 PA3ITUYHBIX




HUCTOYHHUKOB

15 [IpocThie BeliecTBa- HEMETAIUIBI, [Tonoxxenne nemetaiioB B [lepuoanueckoit ObvscHamyb, 4TO TAKOE HEMETAILIBI, AJTIOTPOTIHS,
UX CPaBHEHHUE C METAJUIAMHU. cucteme. BakHelme mpocThie BEemecTBa- AUTOTPOTIHBIC BUJAOU3MEHEHUS, HJIA MOTU(DUKALIHH.
Annorpornust HEMEeTaJlTbl, 00pa30BaHHBIE aTOMaMHU Onucviéams TIOJIOKEHUE FIIEMEHTOB-

KHCIIOPO/Ia, BOJOPO/a, a30Ta, cepbl, pocdopa, | HemeTauioB B [leproanyeckoi cucTeMe XUMHYECKIX
yraepoja. MoJeKkyisl BOAOPO1a, KUCIOpoa, anemenToB J[. 1. Menzaeneesa.
a3oTa, rajioreHoB. OTHOCUTEINIbHAs Onpedensimeb NPUHAJICKHOCTh HEOPraHUYECKUX
MOJIEKYJISIpHAs Macca. BEIIECTB K OJJHOMY M3 U3y4CHHBIX KIIACCOB: METAJIBI U
CrocoOHOCTh aTOMOB XUMUYECKUX HEMETaJTHI.
AIIEMEHTOB K 00pa30BaHUIO HECKOJIBKHUX Joxazvieams OTHOCUTEILHOCTH JISJIEHUS] TTPOCTHIX
MIPOCTHIX BEIIECTB — AJUIOTPOITHSI. BEIECTB HA METaJUIbI K HEMETAJLIHI.
AnnoTporHbsle MOAM(DUKAIINY KHCTIOPO/Ia, Yemanaenueams IPUUUHHO-CIIEICTBEHHBIE CBSI3H MEXKILY
tdocdopa, onosa. CTPOCHHEM aTOMa U XUMUUYECKOMN CBSI3bIO0 B TIPOCTHIX
Mertammnieckrue 1 HeMETAIUTHYECKIE BEIIeCTBaX-HeMeTaax.
CBOWCTBA MPOCTHIX BEIIECTB. Obvscusams MHOTOOOpPa3He MPOCTHIX BEIIECTB TAKUM
OTHOCHUTENBHOCT ATOTO MOHATHS. dakTopom, kak aoTpornus. CaMOCTOSATENBHO U3yUamy
Hemoncrpauuu. [Tomyderue o3ona. OOpasmpl | CBOWCTBA HEMETAIIJIOB MPU COOJTIOICHUH TIPABHIT
0eIIoro U Ceporo 0J0Ba, OEIOTO U KPACHOTO TEXHUKU 0€30I1MacHOCTH.
dbocdopa.
JlaGopaTtopHble onbIThI: 7. O3HAKOMJICHHE C
KOJUICKIIMEH HEMETAIIJIOB

16 KonunuectBo BemecTBa [Toctosnnas ABoranapo. KonuyectBo ObvscHAMb, YTO TaKOE KOJIMYECTBO BEIIECTBA, MOJIb,
BeulectBa. Moub. Monsipaast Macca. Kpataele | mocTtostHHas ABOraJpo, MOJIsipHasi Macca.
€IMHUILIBI U3MEPEHUS KOJIMUEeCTBa BellecTBa — | Pewams 3ajaui ¢ UCTIOJIb30BAaHUEM MTOHSATHI
MUJITUMOJIb U KUJIO- MOJIb, MUJUTUMOJIIPHAS U «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
KUJIOMOJISIPHAsE MacChl BELIECTBA. «TOCTOSTHHAsT ABOTa/IpO».
Pacuetsl ¢ Hcmonbp30BaHUEM MOHITHIA
«KOJTMYECTBO BEIIECTBAY», «MOJIIPHAS Maccay,
«TOCTOSIHHAsT ABOTa/IpO».
JemouncTpanun: Hekotopbie MeTaibl U
HEMETAJUIbl C KOJIMYECTBOM BellecTBa | MOJIb.

17 MonsipHblii 00beM ra3000pa3HbIX ModnsipHblii 00beM ra3000pa3HbIX BELIECTB. Ob6vsacuams, 4TO TaKOE MOJISIPHBIA 00bEM I'a30B,

BCIIICCTB

KpaTHLIe CANHUIBI U3BMCPCHUSA —
MHHHHMOHHPHLIﬁ n KI/IJ'IOMOJ'IﬂpHHﬁ 00BEMBI
Ta3006pa3HLIX BCIIICCTB.

PacueTtsl ¢ ucnoiab30BaHHEM

HOPMAJIbHBIC YCIIOBUS.

Pewams 3aga4u ¢ UCIIOJIb30BaHUEM IIOHATHI
«KOJMYCCTBO BCUICCTBA», «KMOJIApHAsA Maccay,
((MOHHpHBIﬁ 00BeM ra3oB», «IIOCTOSHHAas ABoraszo».




MOHATUHKOJIMYECTBO BEIIECTBA», «MOJISIpHAs
Macca», «MOJISIPHBIA 00bEM Ta30oB»,
«MOCTOSIHHASE ABOTAIpO».

JeMoHCTpanum: MOJISIPHBIN 00beM
ra3000pa3HBIX BEIIECTB

18 Pemenue 3a1a4 ¢ ucnoyib3oBanueM | PacdeTsl ¢ MCIIOIL30BAaHUEM ITOHSITHI Xapaxmepuzoeams KOJTHYECTBEHHYIO CTOPOHY
MOHATHH «KOJIMYECTBO BEIIECTBAY, | «KOJHMYECTBO BEIECTBAY», «MOJISIPHASI MACCay, XUMHYECKUX OOBEKTOB U IMPOIIECCOB.
«MOJIIpHAs Macca», «MOJISIPHBIN «MOJISIPHBIN 00bEM Ia30B», «IIOCTOSIHHAS Pewams 3a1aum ¢ MCIIOJIB30BAHUEM TIOHATHI
00BEM Ta30BY, IIOCTOSTHHAS ABorapoy. «KOJIMYECTBO BEIIECTBA», KMOJISIPHAS Maccay,
ABoraipoy. «MOJISIPHBIH 00BEM Ta30B», IIOCTOSTHHAST ABOTaIpO».
19 O060011eHre 1 cUCTeMaTH3aNs Boinonnenue 3aganunii no reme «Ilpocteie Tonyuams XuMru4ecKyto HHPOPMALMIO U3 PA3IUYHBIX
3HaHuil no teme «lIpocTeie BEIIECTBA» HMCTOYHHUKOB.
BEIIECTBAY IIpeocmasnsimes nHGOpMaIio 1o Teme «IIpocteie
BEIIECTBA» B BHJIC TAOJIHII, CXeM, OTIOPHOTO KOHCIICKTa, B
TOM 4mcie ¢ npuMeHenneM cpeacts UKT
TEMA 3. COEAUHEHUA XUMHWYECKUX 9JIEMEHTOB (14 4)
20 Crerntenn okuciieHus. OCHOBEI Crenenb okucienus. CpaBHEHUE CTeNe- HU ObvsacHAmb, YTO TAKOE CTEIIEHDh OKUCICHHUS,
HOMEHKJIATYpbl OMHAPHBIX OKHCIIEHUS U BaJieHTHOCTH. Onpenenenue BaJICHTHOCTb.
CcOeIMHEHU I CTETIEHW OKUCJICHUS PJIEMEHTOB B OMHAPHBIX Onpedensimb CTETICHU OKHUCIICHUSI JIEMEHTOB B
coenuHeHusx. CocraBneHue Gopmyi OuHapHBIX coenuHeHusX. Cocmasnams GOPMYIIbI
OMHAPHBIX COCTMHEHHM, OOIINIA CII0c00 NX OMHAPHBIX COCTMHEHHUI Ha OCHOBE 00IIIero crocobda nux
Ha3BaHUM. Ha3BaHUI.
bunapHbie coeAMHEHUS METAIOB U Cpasénusamsv BAJICHTHOCTb U CTEIICHb OKUCIICHUS
HEMETAIIJIOB: OKCH/IBL, XJIOPUIBL, CYTbPUABI U
np. CocraBienue Gopmyn OMHAPHBIX
COEIMHEHUN
21-22 | Oxcunpl bunapHble coeTMHEHUST HEMETAJIOB: OKCH/IBI, ObwsicHamb, YTO TAKOE OKCHIBI.

JeTy4re BOJOPOIHBIE COSIMHEHUS, X COCTaB
u Ha3BaHus. [IpencraBurenu OKCHIOB: BOJA,
YIJIEKUCIBIN Ta3, HeramieHas H3BeCTb.
[IpencraBuTeny eTy4rX BOJOPOIHBIX
COCIMHEHUI: XJIOPOBOJIOPO U AMMHAK.
Jemouncrpanun: O6pa3iibl OKCHUIOB.
JlaGopaTopHble onbIThI: 8. O3HAKOMIIEHUE C
KOJUIEKIEeH okcuaoB. 9. O3HaKOMJICHHE CO
cBorcTBamu ammuaka. 10. KauecrBenHas

Onpeodensimp TPUHAIICKHOCTh HEOPraHUIECKUX
BEIIECTB K KJIACCy OKCHJIOB 1O (hopMyIIe.
Haxooums BaJICHTHOCTH U CTCTICHH

OKHCIICHHSI DJIEMEHTOB B OKCHJIAX.

Onucvléams CBOUCTBA OT/ICIIBHBIX MPEICTABUTEIICH
OKCHJIOB.

Cocmasnsims GOPMYIIbI U HA3BaHUS

OKCHJIOB.

IIposooumsb HaOMOeHUs (B TOM YHCIIe




peakuys Ha YIJIEKUCIIBINA a3

OIIOCPE/I0BAHHBIE) CBOMCTB BELECTB U MPOUCXOIANINX C
HUMU SIBJIEHUH, C COOJIIOIEHUEM TIPABUII TEXHUKU
0€3011aCHOCTH; 0POpM.IAMb OTYET C ONUCAHUEM
HKCIEPHUMEHTA, €T0 PE3yJIbTaTOB U BHIBOJIOB

23-24 | OcHoBaHus OcHoBaHUs, UX COCTaB U HA3BaHMS. ObwsicHsampb, 9TO TAKOS OCHOBAHMUS, I[EJI0YH,
PacTBOpHMOCTE OCHOBaHUIA B BOJIE. KauyeCTBCHHAsI pEaKIvs, HHIUKATOP.
[IpencraBuTeny menoveii: TUAPOKCHIBI Knaccugpuyuposams 0CHOBaHUS TIO PAaCTBOPHUMOCTH B
HATpUs, Kamus v Kanbius. [loasaTtre 00 BOJIC.
WHIUKATOPaX U KAYECTBECHHBIX PEAKITUIX. Onpeodensimb TPUHAJICKHOCTh HEOPTaHHYECKOTO
Jdemoncrpanun: O0pasisl OCHOBAHUH. BEIIIECTBA K KJIACCy OCHOBAHUU 10 (hopMyIie.
KucnoTHO-1Ie09HbIe WHINKATOPBI U Haxooumw cTenieHn OKUCIICHUS 3JIEMEHTOB B
W3MCHECHHE UX OKPACKH B IIEIIOYHON cpejie OCHOBAHUSX.
Xapaxmepuzoeams CBOMCTBA OTIAEIbHBIX
MPEJICTABUTEIEH OCHOBAHMIA.
Cocmasnsims GOPMYJITBI B Ha3BaHWS OCHOBAHUA.
Hcnonvzoeams TabIMIy pACTBOPHUMOCTH JIJIS
OTIpe/IeTICHUs PACTBOPHUMOCTH OCHOBAHUH.
Yemanasnueams reHETUYECKYIO CBSI3b MEXKTY OKCHIIOM U
OCHOBaHUEM W HA000POT
25-26 | Kucnortsl KucnoTel, X cCOCTaB U Ha3BaHUS. ObvscHamb, 9TO TAKOE KUCIOTHI, KUCIOPOCOIEPIKAIINE

Knaccudukanus kucnor. [IpeacraBurenu
KUCJIOT: CEpHasi, COJIIHAsA, a30THAS.

[Mousitue o mkane kucaoTHoCTH (1mkaine pH).
N3menenne okpacku MHAUKATOPOB.
Jdemoncrpaumuu. O6pasisl kuciaot. KuciotHo-
IeJIOYHbIE MHIUKATOPHI U U3MEHEHUE X
OKpacKH B HEUTPaJIbHOM M KHCIOTHOM cpeax.
YHuBepcalbHbII HHIUKATOP U U3MEHEHHUE €T0
OKpackH B paznuyHbix cpenax. llkama pH.
JlaGopaTopHBbIe ONBITHI:

11. Ompenenenrie PH pacTBOPOB KUCIOTHI,
nienouu u Bojbl. 12. Onpenenenue pH
JUMOHHOTO U sI0JIOYHOTO COKOB Ha cpe3e
IJI0/I0B

KHCIIOTBI, OECKHCIOPOAHBIC KHCIOTHI, KUCIOTHAs Cpeaa,
IIeI0YHAas cpea, HeHTpallbHas cpea, mKana pH.
Knaccughuyuposams KUCIOTHI IO OCHOBHOCTH U
COJIepIKaHMIO Kucsopoaa. Onpedensims MPUHAIUICKHOCTh
HEOPraHN4eCKNX BEIIECTB K KJIacCcy KUCIIOT MO (opmyIe.
Haxooumbs creneHn OKUCIEHHS YJIEMEHTOB B KHCIIOTAaX.
Onucvieams CBOMCTBA OTJCIBHBIX IPEICTABUTENCH
kucnot. Cocmagnams GOpMyYIbI U Ha3BaHUS KHCIIOT.
Hcnonvzosamsv Tabnuiyy pacTBOPUMOCTH JJIS
OTIpEJeNICHUs] PACTBOPUMOCTHU KHCIIOT.

Yemanasnueams TEHETUYECKYIO CBSI3b MEXKYy OKCHIOM U
TUJIPOKCUIOM M HA000pOT.

IIpoooumpb HabmOAEHUS (B TOM YHCIe
OTIOCPEIOBaHHBIC) CBOMCTB BEIIECTB M MPOHUCXOISIINX C
HUMH SIBJICHHH C COOJTIOZICHUEM MPaBUIT TEXHUKU
0€30MacCHOCTH; 0ghopMAmb OTUET C ONTUCAHUEM
DKCIIEPUMEHTA, €ro pe3ylbTaTtoB. Mcciedogamsb cpeny




pacTBopa C MOMOIIBIO HHIAUKATOPOB.
OKCIIEpUMEHTAIBHO pa3uyams KUCIOTHI U LLEI0YH C
MOMOIIIbIO UHANKATOPOB

27—28 | Conu Kkak npou3BoaHbIe KUCIOT U | COJM KaKk MPOU3BOHBIE KUCIOT M OCHOBAaHUH. | OOwsacHAmMb, 9TO Takoe colu. Onpedensims
OCHOBaHUHI Hx cocraB u Ha3BaHus. PacTBOPUMOCTB CONEN | IPUHAMIEKHOCTh HEOPraHUYECKUX BEUIECTB K KJIACCy
B BoJe. [IpencraBurenu conen: XiIopua couieit mo hopmyie.
HaTpHs, KapOoHAT U Gocdar KaabIHs. Haxooumpw cTereHn OKUCIIEHUS JJIEMEHTOB B COJISIX.
Jdemoncrpanun. O0pasisl coJieil. Onucvieams CBOWCTBA OTAENBHBIX IPEACTABUTENEH CONEl.
JlaGopaTopHsle onbIThl: 13. O3nakomnenue ¢ | Cocmasnsims GOpMyYIbl U Ha3BaHUSI COJIEH.
KOJUIEKLIUEH COJIEH. Hcnonvzoeams TabAMIy paCTBOPUMOCTH JIJISI
OTIpEJICIICHNUs] PACTBOPHMOCTH COJICH.
IIposooums HabmrOACHUS (B TOM YHCTIE
OTIOCPEZIOBAaHHBIE) CBOMCTB BEIIECTB M MPOUCXOIAIINX C
HUMH SIBIICHUH C COOTIOCHUEM TIPABHIT TEXHUKH
0€301MacCHOCTH; 0opMIAMb OTYET C ONUCAHUEM
OKCIIEPUMEHTA, €T0 PE3YJIbTATOB M BHIBOJIOB
29 AMoOpGHBIE U KPUCTALUTHYECKHEC AMopbHBIE W KpHUCTAUTMYECKHE BemiecTBa. | OOviAcHAmMb, 9TO TaKoe aMOP(HBIC BEIIECTBA,

BCIICCTBA

MexMoneKyIsipHble  B3aUMOJCHCTBUS. THIIbI
KPUCTAJUIMYECKUX  PELIETOK. 3aBUCUMOCTH
CBOWCTB BEILIECTB OT TUIIOB KPUCTAJUIMYECKUX
pELIETOK. JdemoHncTpanum: Monenun
KPUCTAJUIMYECKUX PELIETOK XJIOpUJa HaTpHs,
anMasa, okcuaa yriaepoaa (1V).JlabopatopHbie
onbITEl. 14. O3HakomileHHME C KOJUICKIIHEU
BEILLECTB C PA3HbIM THUIIOM KPHUCTAJIMYECKOU
PEILIETKH. H3rorosnenue MOJIeNen
KPUCTAJUIMYECKUX PEIIETOK.

KPUCTAJUIMYECKHE BELIECTBA, KpUCTANINYecKasl perieTka,
MOHHAsI KpUCTaNINYeCKasi pelieTka, aToMHas
KpUCTAJUTMUECKas pelieTka, MOJICKYJIpHas
KpUCTAJUTMYECKas pellieTka, MeTainyeckas
KpUCTAJTMYECKas pelieTKa.

Yemanasnueames NpUYUHHO-CIEICTBEHHBIE CBA3H MEXKIY
CTPOEHHUEM aTOMa, XUMUYECKOU CBSI3bIO U THUIIOM
KPUCTAJTMYECKON PEIIeTKH XUMUYECKUX COeTMHEHUH.
Xapaxmepuzoeamsb aTOMHbIE, MOJICKYJISIPHbBIE, HOHHBIC U
METANTNYECKHE KPUCTAIITMNYECKUE PEIIETKU; CPeLy
pacTBopa ¢ nmomolikko mKansl PH. IIpusooums npumepsl
BEIIECTB C Pa3HBIMH TUIIAMHU KPUCTAJUIMYECKOM
PELIETKH.

IIposooums HabMIOIEHNs (B TOM YHCIIE OMIOCPEI0BAHHBIE)
CBOMCTB BEIIECTB U MPOUCXOJIINX C HUMH SIBJICHUH C
COOJIOICHUEM TTPAaBUJT TEXHUKH 0€30M1aCHOCTH;
oghopmasime OTYET C OIMCAHUEM KCIIEPUMEHTA, €ro
PE3yJbTaTOB U BBIBOJIOB.

Cocmagnampb Ha OCHOBE TEKCTa TaOJHILIBI, B TOM YHUCIIE C
npumenenueM cpeacts MKT




30

YucTele BEllecTBa U CMECH.
MaccoBas 1 00beMHAs T0IU
KOMIIOHCHTOB

B CMecH

Yucrteie BemecTBa U cMecu. IIpumepst
KUJIKUX, TBEPABIX U Ta3000pa3HbIX CMECEH.
CBoiicTBa YHCTBIX BEIIECTB U cMece. x
coctaB. MaccoBasi © 00beMHast J10JIH
KOMITIOHEHTa cMecH. PacueTsl, cBsi3aHHbBIE C
WCIIOJIb30BAHUEM TOHSTHUS «IOJIS».
JlabopaTtopHublie onbIThI: 15. O3HakoMIIeHHE
¢ 00pa31oM ropHOM OPOIBI

Obvsicsimep, 4TO TAKOE CMECH, MaccoBast J10JIst
pPacTBOPEHHOTO BEIIECTBA, 00bEMHAs JI0JISl BEIIECTBA B
CMECH.

Ilposooumsb HabmoaeHus (B TOM YHCIIe
OTIOCPE/IOBAaHHBIC) CBOMCTB BEIIECTB U MPOUCXOISAIINX C
HUMU SIBJICHHN ¢ COOTIOICHUEM MTPABUII TEXHUKH
0€30TaCHOCTH; O0GopMIsimb OTYET C OTIHCAHUEM
IKCIIEPUMEHTA, €T0 Pe3yJIbTaTOB U BBIBOJOB. Pewams
3aJIa4¥ C UCTOJIb30BAHNEM TIOHITHI «MacCOBast JIOJISI
9JIEMEHTA B BEIIECTBEY, «MACCOBAs JIOJISI PACTBOPEHHOTO
BEIECTBA», «0OBEMHAs JIOJISl Ta3000pa3HOTO BEIIECTBA»

31-32 | Pacdersl, CBI3aHHBIC C TTOHATHEM Pacuetsl o Gpopmynam coeuHeHUN Pewamy 3a1aun ¢ UCNOJIB30BAHUEM MTOHATHI «MaccoBast
«mois» . O6o0ueHue u M3yYEHHBIX KJIACCOB, CBSI3aHHBIE C JIOJISI JIEMEHTA B BEILIECTBE», «MAaccoBasi A0JIs
CUCUTEMAaTH3alusl 3HAHWM [0 TEME | MCIOJIb30BAaHUEM MOHITHUS «I0JIS. PacTBOPEHHOTO BEILIECTBAY, «0ObEMHAsl 10JIs
«CoeMHEeHNsT XUMUYECKUX Boinonnenue 3ananuii mo remMe «CoenuHenust | razoo0Opa3Horo BemiecTBa». [Ipedcmasnsamo
3JIEMEHTOBY XUMHUYECKUX DIIEMEHTOBY uHpopmanuio 1o reMe «CoequHeHHs] XUMUYECKIX

3JIEMEHTOB» B BUJE TAOJHUI, CXEM, OOPHOTO KOHCIIEKTA,
B TOM uuclie ¢ npumeHenuem cpeacts UKT
33 KonTponbnas padorta o teme «CoeAMHEHNUS XUMUUYECKUX SJIEMEHTOBY»
TEMA 4. UBMEHEHUSI, MPOUCXOASAILIUE C BEHIECTBAMU (12 u)
34 ®usnueckue sBinenus. Pazaenenne | [loHsTHe siBIEeHUN KaK U3MEHEHU, ObvscHAMb, YTO TAaKOE NUCTUIUISALMS, U TIEPErOHKa,
cMecen. IIPOUCXOISIINX C BEIIECTBOM. SIBIICHUS, KpUCTAJUIM3a1us, BhIIapuUBaHue, (GUIbTpoBaHUE,
CBSI3aHHbBIE C U3MEHEHHEM KPUCTAILTMYECKOTO | BO3TOHKA, HJIM CyOJIMMallvs, OTCTauBaHuUE,
CTPOEHMSI BEIIECTBA IIPU IOCTOSTHHOM €T0 HeHTpUudyrupoBaHue.
cocTaBe, — (hU3MUYECKUE STBICHUSL. Yemanasenueams npuuMHHO-CIIEICTBEHHBIE CBA3U MEXKIY
Ou3nyecKue SBICHUS B XUMHUH: TUCTUUIALUSA, | (PU3NUECKMMH CBOWCTBAMHU BEIIECTB U CIOCOOOM
KpUCTaJUIM3alusl, BbIIAPUBAHUE U BOTOHKA pazzieneHus: cmecen
BellecTB, pUIbTpOBaHUE U
ueHTpudyruposanue. JleMoHCTpalyu:
[Tpumeps! pu3ndecKux SBICHUI: TIIaBICHHE
napaduHa; BO3roHKa oaa uiu 6eH30HHOM
KUCIOTHL; AU dy3ust
35 XUMHUECKHUE ABJIEHUS. YCIOBUSA U | SIBIEHUs, CBA3aHHBIE C U3MEHEHUEM COCTaBa Ob6vacuamy, 4TO TAKOE XUMHUUECKas peakIysl, peakiuu

MPU3HAKU TPOTEKAHUS
XUMHUUYECKUX pEAKLIHI

BCIICCTBA, XUMHUYCCKUC PCAKIINU. HpI/I3HaKI/I nu
YCJIOBUS MMPOTCKAHUS XUMUYCCKUX peakuﬂﬁ.

TOpCHUA, SK30TCPMUUCCKUC PCAKIIUU, SHAOTCPMHUYCCKHUC
pCaKkuuu.




Brigienienue TeIIoTE U CBETa- PEAKINH
ropenus. [loustre 00 9k30- U
IHIOTEPMHUUCCKUX PEAKITUSIX.
Hemonctpamun. [Ipumepbr XUMUYECKUX
SIBJICHUW: TOpeHue Marawus, Gocdopa;
B3aUMO/JICVCTBUE COJITHOW KUCIIOTHI C
MPaMOPOM WJIH MEJIOM

Habnooams 1 onucvieams IPU3HAKU U YCIIOBUS TEUECHUS
XMUMHAYECKUX PEaKIMii, BBHIBOJbI HA OCHOBAHWU aHAIN3a
HAOJIIOJICHU 32 SKCIIEPUMEHTOM

36 3aKoH COXpaHEHHUS MacChl 3aK0H COXpaHEHUsI MaCChl BEIIECTB. ObvscHamb, 9TO TAKOE XUMHYECKOE YpaBHEHHE.

BEIECTB. XMMHUYECKUE ypaBHEHUS. | XUMUYCCKUE YpaBHCHHS. 3HAUCHUE UHICKCOB | Xapakmepuzoeamb 3aKOH COXPAHCHHS MACChI BEIIECTB C
158 KOS(b(bI/HH/IeHTOB. COCTaBJIeHI/Ie ypaBHeHI/If/ll TOYKHN 3p€HI/I$I aTOMHO-MOJ'IeKYJ'ISIpHOFO yquI/m.
XUMHUYCCKUX peaKIII/II\/JI Cocmaeﬂﬂmb ypaBHeHI/IH XUMHUYCCKUX peaKuHﬁ Ha

OCHOBE 3aKOHA COXPAHEHHUS MaCChl BEIIECTR.
Knaccugpuyuposams XuMu4decKue peakiuy 1o
TermoBomMy I PexTy

37—38 | Pacuersl 10 XMUMHYECKUM PacyeTsl 0 XUMUYECKHM YPaBHCHUSIM. Xapaxmepuzoeams KoIuueCmeeHHy0 CTOPOHY

YpaBHCHUSIM Pemenue 3a1a4 Ha HAXO0KIEHUE KOJINYECTBA, XHUMHYECKUX TPOIECCOB.

MacChl WM 00beMa MPOIyKTa PEaKIuH 10 IIpouze00ums pacyeTsl 0 XUMHUYECKUM ypaBHEHUSIM Ha
KOJIMYECTBY, Macce WM 00beMY HCXOHOTO HaxOK/IEHWE KOJMYECTBA, MACChI WM 00beMa MPOJTyKTa
BelecTBa. PacueTsl ¢ UCIOJIB30BaHUEM PEaKIHK MO KOJUYECTBY, MacCce MM 00beMY UCXOTHOTO
MOHSATHS «IO0JISD», KOrJa HCXOJHOE BEIIECTBO BEIIECTBA; C MCIOJIH30BAaHUEM MOHATHS «IOJIS», KOrIa
JIaHO B BUJIE PacTBOpA C 33JJaHHON MacCOBOM HCXOJIHOE BEIIECTBO JIaHO B BHJIC PACTBOPA C 3a/IaHHOU
JI0JICH paCTBOPEHHOTO BEIECTBA WITH MacCOBOM JI0JIeH PACTBOPEHHOTO BEIECTBA WIIH
COJICPKUT OTPEICIICHHYIO JIOJII0 TpUMecei COJICP)KUT OTPEICTICHHYIO JIOJII0 TPUMece

39 Peakmuu paznoxxenus. [Tonsarue o Peakiuu paznoxxenus. [IpeacrasieHue o ObvscHamyb, 9TO TAKOE PEAKITUN COCTMHEHHUS,

CKOPOCTH XUMHUYECKOW PEaKIMM U | CKOPOCTH XMMHUYECKHX peakiuid. Karamu- KaTaqu3aTopbl, PEPMEHTHI.

KaTalM3aTopax 3aTopel. depMeHThI. JleMoHCcTpauMu: Knaccugpuyuposames xumMuueckue peakiuu Mo 4Yuciy u
[Tomyuenue runpoxcuna meau (I1) u ero COCTaBY MCXOJIHBIX BEIIECTB H MPOYKTOB PEAKIUH.
pa3IoKeHHE TIPU HarpeBaHUU; PA3JI0KCHHE Habnooams n onucvieams NPU3HAKA U YCIIOBUS TCUCHUS
nepMaHTraHaTa Kajaus; pa3joKeHHE MePOKCUIa | XUMHUUYECKHX pPEaKIui, derams BBIBOJBI Ha OCHOBAaHUH
BOJIOpO/ia C MIOMOIIBI0 JUOKCH/IA MapraHiia u aHaM3a HaOII0ICHUH 32 SKCIIEPUMEHTOM
KaTanasbl KapToQes Ui MOPKOBH

40 Peakunu coequnenus. Llenouku Peakuuu coenunenus. Katanutudeckue U | OO0wsacHAmMb, 4TO TAKOE PeaKIIUK COSIMHEHUS, peaKIuu

epexo 0B

HEKAaTAIUTHYECKUE pEaKIuu, OOpaTHMble |
HEoOpaTUMbIE PEaKIUH.

Jemoncrpanuu. ['openue kpacHoro gocgopa
Y pacTBOPEHHE MOJIyYeHHOTO OKCHA B BOJIE,
UCIIBITAaHNE PACTBOPA MOJTYYSHHON KUCIOTBI

pasyioKeHus, 00paTuMble peakliuu, HeoOpaTuMbIe
peakluu, KaTaTUTHUECKUE PeaKkIy, HeKaTaIuTHYeCKHe
peakuun. Kraccuguyuposams XUMUYECKUE PEAKLINY 110
YHCIIy U COCTaBY MCXO/IHBIX BELIECTB U IPOTYKTOB
pEaKLMHY; HAMPaBJICHUIO IPOTEKAHUS PEAKIIUH; YYACTHIO




uHAnKaTopoM. JIaboparopHsie ONBITHL: 16.
Oxucnenyre MeIu B INIAMEHU CIIMPTOBKHU.

KaTaJau3aropa.

Habniooams v onuceiéams NPU3HAKU U YCIOBUS TEUEHUS
XUMUYECKHUX PEAKLUH, Oesiamb BEIBOIbI HA OCHOBAaHUU
aHayIM3a HAOJII0IEHUH 3a SKCIIEPUMEHTOM

41 Peakuuu 3amemenus. Psn Peakuuu 3amenienus. P aktuBHOCTH ObvscHaAmb, 4TO TAKOE PEAKIIUN 3aMEIICHHUS, PAJT
AKTUBHOCTH METAJIJIOB METaJUIOB, €r0 UCTIOJIb30BAHUE IS AKTUBHOCTH METAJLIOB.
MIPOTHO3UPOBAHUS BO3MOKHOCTH TIpoTekaHust | Kraccuguyuposams XuMUUeCKUE PEAKIIUU TI0 YUCTY U
peakiuii Mexay MeTailaMu COCTaBY MCXO/IHBIX BEIIECTB U MPOIYKTOB PEAKIIUH.
Y KMCJIOTaMH, PEaKLUHA BBITECHEHUS OJHUX Hcnonvzoeams dNEKTPOXUMUAYECKAN psAJT HATPSHKEHUM
METAJJIOB U3 PACTBOPOB UX COJIEN TPYTrUMH (aKTUBHOCTH) METAJUIOB JUIsI ONIPEACIICHUS] BO3MOKHOCTH
MeTajJlaMHu. MIPOTEKAHUS PEAKIINI MEX Ty METaJlJIaMU U BOJHBIMU
Jemoncrpauuu. B3anmoierictaue pacTBOpaMu KUCJIOT U COJIEH.
pa30aBiIeHHBIX KHCIOT C METaJJIaMH. Habniooams v onuceléams NPU3HAKU U YCTIOBUS TEUCHUS
JlaGopaTopHubie onbIThL: 17. 3amemnienne Menu XUMUYECKUX PEaKIHil, denamsv BBHIBOJABI HA OCHOBAHHUH
B pactBope xiopuaa meau (1) xxenezom aHajn3a HaOIIOJCHUH 32 SKCTIEPUMEHTOM
42 Peaxmiuu oomena. IIpaBuio Peakiuu oomena. Peakiiun HeTpamuzamum. ObvscHuamyb, 9TO TAaKOE PEAKIIMK 0OMEHa, peaKInu
beptose. VYcnoBus MpoTeKaHus peakinii oOMeHa B HeuTpanu3anuu. Knaccuguyuposames XUMUIECKUE
pacTtBopax 1o koHua. JlemoncTpauuu: pEaKIuy M0 YUCIy U COCTaBY UCXO/HBIX BEUIECTB U
PactBopenne ruapokcumaa memnu (I1) B MIPOJIYKTOB peakuuu. Mcnonvb3oeams TaOIUILY
KHcIoTax; B3aumoaeiicteue okcuaa meau (1) ¢ | pactBopumocTy i1 onpeiesieHnust BO3MOKHOCTH
CEpHOM KHUCIJIO- TOM IpU HArpeBaHUU MPOTEKaHUs PeaKInii oOMeHa.
Habniooams v onucvliéams NPU3HAKU U YCTIOBUS TEUCHUS
XUMHUYECKUX PEaKlui, oerams BBHIBOABI Ha OCHOBAaHUU
aHayM3a HaOI0IEHUH 32 SKCIIEPUMEHTOM
43 Turel XUMHUYECKUX peakluui Ha Tunel XUMUYECKUX PEAKIUil Ha IpUMepe ObvscHAmMb, 4TO TaKOE TUAPOIU3. Xapakmepuzosamo

IIpUMepe CBOMCTB BOJIBI.
[TonsiTre o rugponnze

CBOMCTB BOJIbl. Peakuius pa3noxeHus -
UIEKTPOJIN3 BOJIbl. Peakunn coennuenus -
B3aMMO/ICICTBUE BOJBI C OKCHIAMU METAJLJIOB
Y HEMETAJUIOB. Y CJIOBUE B3aUMOIEHCTBUA
OKCH/JIOB METAJNIOB U HEMETAILIIOB C BOJIOM.
ITonaTHe «rUapOKCUIbI». Peakiuu 3aMelneHns
- B3aMMOJICCTBHUE BOJIbI C METAJLIAMH.
Peakiiun oOMeHa - THIPOJIN3 BEILIECTB.
Jemoncrpauuu: [Tpubop s sanexTponuza
BOJIbI. B3aumoieicTBre OKCUIA KaJIbIUs C
BOJION U UCIIBITAHUE MTOJYYEHHOTO PacTBOpa
¢denondranennom. BzanmoaelicTBre HaTpus ¢

XHUMHYCSCKHE CBOMCTBA BOJBI, onucsliedms UX C IIOMOIIBIO
ypaBHeHI/Iﬁ COOTBCTCTBYIOLIUX peaKHI/Iﬁ




BOJIOM

44

O0o001IeHEe U CHCTEMaTU3aIUS
3HaHui 1o TeMe: «M3meneHus,
MIPOUCXOSIINE C BEIIECTBAMMY

Brinonnenue 3aganuii mo Teme «3MeHeHus,
MPOUCXOJSAIINE C BEILIECTBAMM

Hcnonv306ams 3HAKOBOE MOJICITUPOBAHUE.

Tonyuames XUMAYECKYIO HHPOPMAIUIO U3 PA3ITHYHBIX
HUCTOYHUKOB.

Ilpeocmasnamos unpopmanuio o reme «l3menenus,
MIPOUCXOJISIINE C BEIIECTBAMI» B BUE TAOIHII, CXEM,
OTIOPHOTO KOHCIIEKTA, B TOM YHCJIC C IPUMEHCHHEM
cpencts UKT

45

KontponbHas padota o teme «M3MeHeHUs, MPOUCXOIAIINE C BEIIECTBAMU»

TEMA 5. MIPAKTAKYM 1 (ITPOCTEHIINE ONMEPAIIAU C BEHIECTBOM>» (3 u)

46

[IpaBuna TexHUKH 0€30MaCHOCTH
pu paboTe B XUMUYECKOM
KaOuHeTe.

[Ipuemsl oOpateHus ¢
71a00paTOpHBIM 000PYIOBAHUEM U
HarpeBareIbHbIMH TpHOOpamMu

[IpaBuna TexHuku 0e30macHOCTU IpU paboTe B
XUMUYECKOM KaOUHETE.

[Ipuemsl oOpatieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM U HarpeBaTEIHLHBIMHU
npudopamu

Pabomamw ¢ n1abopatopHbIM 000pyIOBAaHUEM U
HarpeBaTeIbHBIMH TPHOOpaAMH

B COOTBETCTBHUH C TIPABUIIAMHU TEXHUKH OE30MTaCHOCTH.
Buvinoaname npocTeiinme mpueMbl oOparieHus ¢
1ab0paTOPHBIM 000PYIOBAHUEM: C JIA0OPATOPHBIM
ITaTUBOM, CO CHUPTOBKOM.

47

[Ipyu3HaKK XMMHUUYECKUX pPEaKIIHil

[Ipu3Haku XUMHUUYECKUX pEaKIHil

Pabomamw ¢ nabopaTopHbIM 000pPYTIOBAHHEM H
HarpeBaTeIbHBIMH TPHOOpaAMH

B COOTBETCTBUH C IPABUIIAMHU TEXHUKH OC30MTaCHOCTH.
Bovinonnsimb poCcTeHITNe MpUEeMbl 00pAIIECHHS C
71a00paTOPHBIM 000PYIOBAHUEM: C JIAOOPATOPHBIM
HITATUBOM, CO CITUPTOBKOA.

Habnrwooams 3a cBOMCTBaMU BEIECTB U SIBICHUSMH,
MPOUCXOISIIAMU C BEIIECTBAMHU.

Onucviams XAMHUYECKUI SKCIIEPUMEHT C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U S3bIKA
XUMUH.

Cocmasnsims BBIBOJIBI 110 pe3ylibTaTaM MPOBEIECHHOTO
HKCIIEPUMEHTA
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[TpuroToBieHne pacTBopa caxapa
U OTIpe/ieNIeHHe MacCOBOM 10M
ero B pacTBOpe

[IpuroroBnenue pacTBopa caxapa u
oTpe/ielIeHne MacCOBOM JIOJIN €0 B pacTBOpeE

Pabomamu ¢ n1abopaTopHbIM 000pyJOBaHUEM U
HarpeBaTeIbHBIMU IPHOOPAMHU

B COOTBETCTBUH C NPABUIIAMHU TEXHUKH OE30MTACHOCTH.
Bovinoansme npocTeiime nprueMbl 00pamieHus ¢
71a0b0paTOpHBIM 000PYIOBAaHUEM: C MEPHBIM ILIHJIMHIPOM, C
Becamu. Habniooams 3a CBOWCTBAMHU BEIIECTB U
SIBJICHUSIMH, TIPOUCXO/ISIITMMU C BEIIECTBAMH.




Onucvlieams KCIIEPUMEHT C TIOMOLIBIO ECTECTBEHHOTO
(pyCcCKOTO U POJTHOTO) SI3bIKA U S3bIKA XUMHH.
Cocmasnsims BBIBOJIBI 110 pe3yJIbTaTaM IPOBEIEHHOTO
HKCIIEPUMEHTA.

T'omosums pacTBOPBI C ONPENEICHHON MAaCCOBOM JOJIEH
pPacTBOPEHHOT'O BEILIECTBA.

Paccuumuieams MaccoByI0 J10J110 paCTBOPEHHOTO
BEIECTBA

TEMA 6. PACTBOPEHHME. PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB (18 u)

49

DNEeKTPOTUTHIECKAS
JIMCCOTIHAIINS

[TonsiTHE 00 2IEKTPOAUTUYECKOM
JUCCOIMAIINN. DJIEKTPOJIUTHI U
HERJIEKTPOJIUTHI. MeXaHU3M IHUCCOHAlNU
NEKTPOJIUTOB C PA3TUYHBIM XapaKTePOM
CBSI3H.

CreneHb AEKTPOIMTUIECKON AUCCOLIUAIIUY.
CunbHbI€ U cl1a0ble JIEKTPOJIUTHI.
JdemoncTpauuu: VcnbiTaHne BENECTB Ha
3IEKTPONPOBOJHOCTD

Xapaxmepmoeamb MOHATHUA «QJICKTPOJIUTHYCCKAA
aucconuanusay, «JICKTPOJIHUTBD), KHEIJICKTPOJIUTED).
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OCHOBHBIE TIOJIOKEHUS TCOPHH
AIEKTPOJIUTUYECKON
muccormaruu (T3 D). Monubie
YpaBHEHHUS PEaKIuit

OcHOBHBIE TIOJIOKEHUS TEOPUU
AJIEKTPOJIUTUYECKON aucconuanuu. MonHeie
ypaBHeHUs peakuuid. Peakiuu oomeHa,
uaymue 1o konua. Knaccuduxaius HOHOB U
UX CBOMCTBA. MOJIEKYNSIpHbIE U HOHHBIE
ypaBHEHUS peakiuid. JlemoHcTpanmuu:
3aBUCHUMOCTD 3JIEKTPOIPOBOTHOCTU YKCYCHOM
KUCJIOTHI OT KOHIIEHTpaIuu. [IBrxeHue
OKpAIlIEHHBIX HOHOB B DJIEKTPUUECKOM TIOJIE.
JlabopaTtopHbie onbIThI. 18.
B3aumoseiicTBue pacTBOpOB XJIOpHUIA HATPHS
U HUTpata cepedpa

Xapaxmepuzoeams NOHIATHS «CTETICHB JUCCOITHAIII,
«CHJIBHBIC AJICKTPOJIUTBD), «CITA0BIC AIICKTPOIUTEI,
«KaTHOHBI», «aHUOHBI», «KHCIIOTBD», «OCHOBAHHS,
«comm». Cocmasnsime ypaBHEHUS DIICKTPOJIUTHICCKON
JIMCCOLIMAIINHA KUCIOT, OCHOBAHUM U COJIEH.
Hnniocmpuposams ipuMepaMH OCHOBHBIEC TTOJI0XKCHHS
TEOPHH DJICKTPOJUTUUYCCKOU HCCOIUALIHH,
TCHETUYECKYIO B3aUMOCBSI3b MEXK]Ty BEIIECTBAMU
(IpocTOE BEIECTBO - OKCUJI -THAPOKCHT -COJIb).
Pasznuuams KOMIIOHEHTHI JI0KA3aTeIbCTB (TE3HCOB,
apryMeHToB U GOpPMBbI T0Ka3aTeIbCTBA). Packpvieams
CYITHOCTb MOHSTHS «AOHHBIE PEAKIIUN.

Cocmasnsims MONEKYIAPHBIC, TIOJHBIE U COKpAIICHHBIE
MOHHBIE YPAaBHEHHS PEAKIIUN C Y4aCTHEM HJIEKTPOJIUTOB.
Habnwooamos u ONuUCHIBAMDb peakuuii MEXKITY
AIIEKTPOJIUTAMHU C TOMOIIBI0 €CTECTBEHHOTO (PyCCKOTO
WM POJIHOTO) SI3bIKA U SI3bIKA XUMHH




51—53 | KucnoTsl: knaccupuxanus u Kucnotsl, ux knaccuduxanus. Juccounanus Xapaxmepuzoeamp 00111IE XUMUYECKHE CBONCTBA
cBoiictBa B cBeTe TO/] KHCJIOT ¥ UX CBOWCTBA B CBETE TEOPUH KHCJIOT C IIO3ULUN TEOPUHU IIIEKTPOJIUTUYECKON

UIEKTPOJIUTUYECKON TUCCOLMALINY. JUCCOLIMALINN.
B3aumoselicTBue KUCIOT € METAJUIAMHU. Cocmasnsims MOJIEKYIIIpHBIE, TIOJIHBIE U COKPALIIEHHBIE
DNEKTPOXUMHUYECKUN psijl HANIPSHKEHUH MOHHbIE YPABHEHMSI PEAKLIUN C yJaCTUEM KUCIIOT.
MeTaylI0B. B3aumoielicTBue KUCIOT C Habniooamws 1 onucvieams peakliuy ¢ y4aCTUEM KHCIIOT
OKCUJAaMU MeTaJlyIoB. B3auMoelicTBrE KUCIOT | € OMOIIbIO ECTECTBEHHOT'O (PyCCKOI'O UM POJIHOTO)
C OCHOBaHUSIMU — pEaKLMs HEUTpaaIu3aluu. A3bIKa U sSI3bIKA XUMUHU.
B3anmMoeiicTBae KUCIIOT € COJIAMM. 1Ipo6o0ums ONBITHI, MOATBEPKIAIOLINE XUMUYECKHE
Hcnonb3oBanue TabIUIbl pACTBOPUMOCTH JJISl | CBOMCTBA KHUCIIOT, C COOJIIO/IEHUEM TIPABUIT TEXHUKU
XapaKTePUCTUKN XUMUYECKUX CBOICTB 0e30MacHOCTH.
KHCIIOT.
Jlaboparopubie onbIThI: 19. [Tonydenue
HEpacTBOPUMOTO FMIPOKCHIA U
B3aMMOJEMCTBHE ero ¢ kuciotamu. 20.
B3aumotelicTBre KUCIOT ¢ OCHOBaHUAMH. 21.
BsaunMonelicTBre KUCIOT C OKCHAAMU
MeTaIoB. 22. B3zanMonelcTsye KUCIIOT C
MeTaiaMu. 23. B3zaumonelncTsre KUCIIOT ¢
COJIIMU

54—56 | OcHoBaHus: KiaccupuKanus u OcHoBaHusI, UX KJIacCUDUKAITHSI. Cocmagnsimes MOJNEKYJSPHBIE, TIOJHBIE COKPAIIIEHHBIE

cBoiicTBa B cBeTe TO/]

Juccoumanys OCHOBaHUM U UX CBOMCTBA B
CBETE TEOPHUH AIEKTPOJIUTUUECKOM
nucconyanuy. BzanMoaeiictBre OCHOBAHHUM C
cojigMu. Mcross30Banue TaOIUIBI
pPacTBOPUMOCTH JUIsI XapaKTEPUCTUKHU
XHUMHUYECKUX CBOMCTB OCHOBAHMH.
BzanMmopeiicTBue menoye ¢ OKCHaaMH
HeMeTa/lIoB. JIabopaTopHble onbITHI: 24.
BzaumopeticTBue mienodeii ¢ Kucioramu. 25.
BzaumoelicTBue 1mienoueit ¢ OKCUgaMHu
HeMeTaJuioB. 26. B3anMonelicTBue menodei ¢
cossiMu. 27 llonmydyeHue u cBoicTBa
HEpPaCTBOPUMBIX OCHOBaHUI

HWOHHBIC YPaBHEHUS PEAKIMK C y9aCTUEM OCHOBAaHUM.
Habnrwoams v onucvieams peakiuu ¢ y4acTHEM KUCIIOT
C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOT'O MJIA POJTHOTO)
SI3bIKA U S3BbIKA XUMUH.

1Ipo6ooumsb ONBITHL, TOATBEPKIAIOIINE XUMUICCKUE
CBOMCTBa OCHOBAaHUH,

¢ coOJII0ICHUEM MPABHII TEXHUKH 0€301TaCHOCTH.




57—58 | Oxcuppl: K1accupuKanus u O6o0061ieHne cBeeHuit 00 OKCHIax, UX Ob6vacuams, 4TO TaKOE HECOJIe00Pa3yIOIIHe OKCHIBI,
CBOMCTBA Kiaccuukanum 1 cBoiictax. JlabopaTtopusle | coneoOpa3yronye OKCH Ibl, OCHOBHbBIE OKCHU/IBI,
onbIThI: 28. B3auMoeiicTBre OCHOBHBIX KHUCJIOTHBIE OKCUJIBL. Xapaxmepuzo8ams o01ue
OKCHUJIOB C Kuciotamu. 29. Bzaumoneiictue XHUMHYECKHUE CBOMCTBA COJICOOPA3YIONINX OKCHIIOB
OCHOBHBIX OKCHJIOB ¢ BojioH. 30. (KUCTIOTHBIX M OCHOBHBIX) C MO3UIIMH TEOPUHU
B3anmMoieficTBrE KUCTIOTHBIX OKCHIOB C NMEKTPOIUTHYECKON aucconnanuu. Cocmagnsimeo
nrenouamu. 31. BzanmoaeiicTBiue KHCIOTHBIX MOJIEKYJISIPHBIE, TIOJTHBIE U COKPAIIEHHBIE HOHHBIE
OKCHJIOB C BOJIOM YpaBHEHUS PEaKLUil C y4aCTUEM OKCHJIOB.
Habnwoams v onucvieams peakiuu ¢ y4acTUEM OKCHJIOB
C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MII POJTHOTO)
SI3bIKA U SI3bIKA XUMUHU.
IIpo600ums ONBITH, IOATBEPKIAIONTNE XUMHUECKIE
CBOMCTBA OKCHJIOB C COOJIFOICHUEM MPABHII TEXHUKU
0e30MacHOCTH
59—60 | Conm: kiraccupukanus u Comnu, uX TUCCOIMAITUS U CBOMCTBA B CBETE Paznuuath MOHATHS «CPETHUE COJHY, KKUCITBIC COH,
cBoiicTBa B cBete TO/J] TEOPHUH DIEKTPOIUTUYECKON AUCCOIUALINH. «OCHOBHBIC COJI». XapaKTEPU30BaTh 00IIHE
BzanMmoneticTBue coeli ¢ MeTalJIaMH, XUMHYECKHE CBOMCTBA COJIEH C MO3ULIUN TEOPUH
0COOEHHOCTH ATHX peakiuii. BzanmoaeiicTBue | 3JMEKTPOTUTHIECCKON TUCCOIIUAIINH.
coJielt ¢ consimu. Mcnonb3oBanue TabIuIbl Cocmasnsims MOJIEKYIApHBIE, TIOJIHBIE U COKpAIICHHbIE
PacTBOPUMOCTH ISl XapaKTEPUCTUKHU MOHHbIE YPABHEHMSI pEaKLUi C y4acTUEM COJICH.
XUMHUYECKHX CBOMCTB COJIEH. Habnrwoamov u onucvieams peakiuy ¢ y4acTUEM COJICH C
JlaGopaTopHble onbIThl: 32. Mcnionb30BaHue | MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POTHOIO)
TaOIUIBI PACTBOPUMOCTH ISl XapAKTEPUCTUKH | SI3bIKA U SI3bIKA XUMUHU.
XMUMHUYECKUX CBOMCTB couei. 33. 1Ipo6ooumsb ONBITHI, MOATBEPIKAAIOIINE XUMUUECKUE
Bsanmonelictsue coneil ¢ kucioramu. 34. CBOMCTBA COJICH, C COOIIOACHUEM TTPaBUII TEXHUKH
BsaumonerictBue coneii ¢ meiioyamu. 35. 0€e3011aCHOCTH
BsaunMonelicTBue coliel ¢ COISIMU.
61 I'enetnyeckas CBS3b MEKIY l'enernueckue psaapl MeTauia W HeMmeTaia. | Xapakmepuzoeambv MOHSATUE «TCHETUUYECKUN PSII».

KiJIaCCaMU HCOPraHU4YCCKUX
BCIICCTB

I'eneTnueckas CBA3b
HCOPraHN4YCCKUX BCUICCTB

MCKAY Kj1acCaMu

Unnrocmpuposamps: a) npuMepaMu OCHOBHbBIE
MOJIOKEHUS TEOPUU DIEKTPOIUTHUECKON AUCCOIUAIINH;
0) TeHETHUUYECKYIO B3aUMOCBS3b MKy BEIIECTBAMH
(mpocToe BeIecTBO- OKCU- THAPOKCHUT -COJIb).
Cocmasnsims MONEKYIAPHBIC, TIOJHBIE U COKpAIICHHBIE
MOHHBIE YPAaBHEHHSI PEAKIIUN C Y4aCTHEM DJIEKTPOJIHUTOB.
3anucvieams ypaBHEHUS PeaKINii, COOTBETCTBYIOIINX
MOCIIEJIOBATEIILHOCTH («IEMOYKEe») MPEeBpaIlleHU
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIaCCOB




62—63 | OGoOmenue u cucTeMaTH3aIHs Pemienue 3a1a4, yrnpaKxHEHUI U TECTOB IO 1Ipo6ooums OICHKY COOCTBEHHBIX JOCTHKEHHH B
3HaHuii no teme «PacTBopeHue. teme. [loaroToBKa K KOHTPOJIEHOM padboTe YCBOEHHMU TEMBI.
PactBopsl. CBoiicTBa pacTBOpOB Koppexmuposeams cBOM 3HaHUS B COOTBETCTBUU C
AIIEKTPOJIUTOBY IUTAHUPYEMBIM PE3YNbTaToOM. [loyuames XUMUYECKYIO
MH(OPMALIHIO U3 PA3IUYHBIX UCTOUYHUKOB.
Ilpeocmasnames unpopmanmio o reme «PacrBopenue.
PactBopbl. CBOICTBA pacTBOPOB AJIEKTPOJIUTOB) B BUJIE
TabJIUL, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHUCIIE C
npumenenuneM cpeacts KT
64 KonTponsnas paborta o teme «PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB 3IEKTPOIUTOBY
65 Knaccudukanus XuMuyeckux OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakuu. | OOvsAcHAMb, YTO TAKOE OKUCIUTENIBHO-
peaKuum. Onpenenenne CTENEHEN OKUCIEHUS JIst BOCCTaHOBUTEJIbHBIE PEAKIIUH, OKUCITUTEIb,
OxuciauTensHo- 3JIEMEHTOB, 00PA3YIOUINX BEIECTBA PA3HBIX BOCCTaHOBUTEb, OKUCIIEHHE, BOCCTAHOBJICHHE.
BOCCTaHOBUTEJIbHBIE PEAKIIUI kJjaccoB. Peaknuu noHHOTO 0OMEHa U Knaccuguyuposams xuMruyeckue peakliiy Mo MpU3HaKy
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU. | «U3MEHEHUE CTETIEHEH OKUCIIEHUS AIIEMEHTOBY.
OxucanTens U BOCCTAaHOBUTEIND, OKHCIIeHUE U | Onpedensims OKUCIUTENb U BOCCTAHOBUTEIb, TPOLIECCHI
BoccTaHoBsieHue. CocTaBieHNe ypaBHEHUN OKHUCJICHUS U BOCCTAHOBJICHHUSL.
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil Hcnonv3zoeams 3HaKOBOE MOJIETUPOBAHUE
METOJIOM 3JIEKTPOHHOTO OajlaHca.
JdemoncTrpauuu: B3auMoJelcTBrE IIMHKA C
CepoH, COJISTHOM KUCIIOTOH, XJIOPUJOM MEIN
(1. Topenne maruus. B3aummopaeiicTBue
XJIOPHOU Y CEPOBOJIOPOJHOM BO/IbI
66 CBoiicTBa N3yUYEHHBIX KIacCOB CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB U Cocmasnsims ypaBHEHHS] OKHCIUTEIBHO-
BEIIECTB B CBETE OKUCIIH- HEMETAIIJIOB, KHCIIOT U COJIEH B CBETE BOCCTaHOBUTEJIBHBIX PEAKIIUH, UCTIONb3Ys METO]I
TEJIbHO-BOCCTAHOBUTEIHHBIX OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil 3EeKTpOHHOTO Oananca. Onpedensams OKUCIUTENb U
peakuuit BOCCTaHOBUTEJIb, IPOLIECCHI OKUCICHUS U
BOCCTaHOBJICHUS
TEMA 7. IPAKTUKYM 2 «CBOMCTBA PACTBOPOB JJIEKTPOJIUTOB» (1u)
67 Pemenue skcriepuMeHTaIbHBIX Pemenune skcrepMMeEHTAIBHBIX 3a7a4 Ymems oOpamarbest ¢ 1abopaTOpHBIM 000PYIOBAHUEM U

3aga4

HarpeBaTeIbHBIMU MPUOOpPAMU B COOTBETCTBHH C
MpaBHJIaMU TEXHUKH 0€30MaCHOCTH.

Pacnosnasams HEKOTOPBIE AHUOHBI U KATUOHBI.
Habnooams cBoOWCTBA ANEKTPOIUTOB M MIPOUCXOISIIHX C
HUMU SIBJICHUI.




Habniooams v onuceiéams peakiyy ¢ y4aCTHEM
3JIEKTPOJIUTOB C TIOMOILBIO €CTECTBEHHOTO (PYCCKOTO
WIN POJHOTO) SI3bIKA U S3bIKA XUMHH.
Dopmynuposams BBIBOJIBI TI0 PE3YIIbTATaM
POBEICHHOTO YKCIIEPUMEHTA

MOBTOPEHMUE (1)

68 O06o00muIeHrne U cucTeMaTH3aIHS Pemenue 3a1a4, yrpaxHeHUI U TECTOB 1Ipo6ooums OTICHKY COOCTBEHHBIX JOCTHKEHHH B
3HaHMH 32 Kypc 8 Kilacca YCBOEGHHUHU TEMBI.
Koppexmuposams cBou 3HaHUST B COOTBETCTBUHU C
MJIAHUPYEMBIM PE3YJIBTATOM.
Ilpeocmasnams WM3y4eHHYI0 HMHQPOPMAIMIO B  BHUIC
Ta0NHI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM 4YHCIE C
npumenenneMm cpeacts KT
9 KJIACC
Homep XapakTepuCTHKA OCHOBHBIX BU/IOB JIEATEILHOCTH
Tema ypoka OcHOBHOE co/lep:KaHue YPOKA . .
YpPOKa o0yyaromuxcs (Ha ypoBHe y4eOHBIX el cTBUIl)
BBEJIEHUE. OBIIIASI XAPAKTEPUCTUKA XUMHUYECKHNX DJIEMEHTOB U XUMHWYECKHNX PEAKIIUM.
NEPUOJUYECKHN 3AKOH U MTEPUOJUYECKASI CHCTEMA XUMHUYECKHX SJIEMEHTOB /. U. MEHJIEJIEEBA (11 u)
1—2 XapakTepucTUKa XUMHUYECKOTO XapakTepucTuKa 3JE€MEHTA 110 €ro Xapaxmepuzoeames XUMHUYECKUE IIEMEHTHI 1—3-T0
3JIEMEHTa Ha OCHOBAHHUH €T0 nosoxeHuro B [lepuoanueckoit cucreme MIEPUO/IOB M0 UX MOJI0KeHUI0 B [lepuonnueckoii cucreme
noJio>xenus B [lepuoauyeckoit xuMuuecknx anementoB /. . MeHnneneena. xuMuueckux anmementoB /. . Menneneena.
cucreme /1. 1. Menneneena CBoiiCTBa OKCUJOB, KUCIOT, OCHOBAaHUHN U Apaymenmuposams CBOMCTBA OKCUJIOB U TUAPOKCHUIOB
COJIEH B CBETE TEOPUU AIEKTPOJIUTUUECKON METaJUIOB U HEMETAJJIOB TOCPEICTBOM MOJIEKYJISIPHBIX,
JUCCOLMALMU U OKUCJIEHUS - BOCCTAHOBJIEHHS. | MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM peaKInil
JdemoncTpanuu: Mojenu aToMOB 3JIEMEHTOB
1—3-ro nepnooB
3 AmboTepHbIE OKCUIBI U [TonsATHE O TEPEXOIHBIX TIEMEHTAX. ObvscHamb, 4TO Takoe aM(pOTEepHBIEC COCTUHEHHUS.

TUAPOKCUBI

AmboTepHOCTh. ['eHeTHUECKUH psif
[IEPEXO0IHOTO MIEMEHTA.

JlaboparopHbie onbIThl. 1. [lomyuenue nunka u
HCCIIEIOBAHUE €ETO CBOWCTB

Habniooams u onucviéams peakiiuu MeX,1y BeIECTBAMU
C TIOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Xapaxmepuzoeams TBOVICTBEHHBIN XapaKTep CBOMCTB
aM(pOTEPHBIX OKCHIOB U TUAPOKCUIOB. [Iposooums
OTIBITHI IO TOJTYYECHUIO U MOATBEPKIACHUIO XUMHYECKHX




CBOMCTB aM(OTEPHBIX OKCUJIOB U THIPOKCHJIOB C
COOTIOZICHUEM MPABUII TEXHUKH 0€30MaCHOCTH

[Tepuonnueckuii 3aKOH U

[Tepnoanueckas cucrema /. 1.

MeHpeneeBa B CBETE YUEHUS O
CTPOECHUU aToMa

[Tepuoguueckuit 3axon u [lepuoanueckas
CUCTEMa XMMUYECKUX d1eMeHToB /1. U.
Menpeneesa.

Jemoncrpanuu: Pasnuansie hopmbl TabmuUIl
[Tepronnueckoi CUCTEMBI.

JlabopaTtopHble onbIThI. 2. MoaenupoBaHue
noctpoenus [lepuoanueckoit cucremsr 1. U.
MeneneeBa

Paznuuams ecTeCTBEHHYIO U HCKYCCTBEHHYIO
KJIaCCU(PHUKALUU.

Apeymenmuposams oTHEceHue [leproanyeckoro 3aKoHa
K €CTECTBEHHOH KIIaCCU(PHUKAIIHH.

Mooenuposams XUMIUYECKUE 3aKOHOMEPHOCTH C
BBIJICJICHUEM CYHICCTBCHHBIX XapaKTCPUCTUK o0beKTa 1
MPEJICTaBICHUEM UX B IPOCTPAHCTBEHHO-TpaduyecKoit
WJIM 3HaKOBO-CHUMBOJIMYECKOU hopme

XuMUYecKasi OpraHu3anus
YKUBOW W HEXKUBOU IIPUPOIBI

XHUMHUYeCcKasi OpraHu3anus >KMBON U HEKUBOU
NpUPOIbl. XUMHUYECKUN COCTAB Spa, MAHTHHU
Y 3€MHOU KOpPbl. XUMUYECKHUE DIIEMEHTHI B
KJIETKaX HUBBIX OPraHU3MOB. Makpo- u
MHKpO3JeMeHThI. JleMoncTpauuu. Monens
CTPOEHHMSI 3€MHOTO 111apa B IOMEPEYHOM
paspese

Xapaxmepuzoeams pOIb XUMUYECKUX DJIEMEHTOB B
JKUBOU U HeXUBOU nipupoae. Knaccuguyuposamo
XUMHUYECKHE JIEMEHTHI B KIIETKAX HA MAaKpO- U
MHUKPO3JIEMEHTBI

Knaccudukanus xumuaeckux
peaKkuii Mo pa3Iu4YHbIM
OCHOBaAHUSIM

O00011IeHNEe CBEAEHNI 0 XUMHUYECKAX
peaknusax. Kiraccudukanus XxuMuaeckux
peaKkIuii o pa3IMYHbIM OCHOBAHUSIM: COCTaBY
U YHCITy pearupyromux U 00pa3yromuxcs
BEIIIECTB, TEIJIOBOMY 3 (DEKTy, HalpaBJICHUIO,
M3MEHEHHIO CTENEeHEH OKUCIIEHUS DJIEMEHTOB,
00pa3yIoIuX pearupyolire BenecTna, dase,
WCITOJIb30BAHUIO KaTaIM3aTopa.
JlaGopaTopHble onbIThI. 3. 3aMellleHUEe Meau
B pactBope cyabdara meau (11)

ObwvsicHsAmMb, 9TO TAKOE XUMUYECKas PeaKIIHs, PEaKI[uu
COCIMHEHUS, PEAKIIUU PA3JIOKCHHSI, PEaKIIUK 0OMEHA,
pCaKIuy 3aMeIICHHS, PEaKIIUH HeUTPpaTU3alliH,
9K30TEPMHUYECKHE PEAKI[UH, SHIOTEPMHUICCKHE PCAKIUH,
oOpaTHMBbIe PEeaKIMK, HeOOPATHUMBIC PEAKIIHH,
OKHCJTMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
TOMOT'CHHBIE PEaKIIMH, T€TEPOrCHHBIC PEAKIIHH,
KaTaJIMTHYCCKUE PEAKIIMH, HEKATaTUTHUYCCKUE PEAKIINH,
TEIIOBOM 3PPEKT XUMHUYCCKOHN peaKiinu.
Knaccugpuyuposames XuMHUECKUE PEAKIIMH T10
pa3auYHbIM OCHOBaHUSIM. Cocmagisims MONEKYISIPHbIE,
TIOJTHBIC M COKPAIIICHHBIC HOHHBIC YPABHEHUS PEAKITHIA.
Onpeodensims OKUCIUTENb U BOCCTAHOBHUTEIb, MPOIIECCHI
OKHUCJIEHUS ¥ BOCCTAaHOBJIEHHUS.

Habniooams 1 onucviéams peakiiuyu MeX]1y BeIECTBAMU
C TIOMOMIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUU




ITonsTue
O CKOPOCTH XUMHUYECKOMN
peakuuu

[ToHATHE O CKOPOCTU XMMHUYECKON PEAKLUH.
@DaKTOpBI, BIUAIOIIAE HA CKOPOCTh
XUMUYECKUX PEAKLUH.

JeMoHcTpanum. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKIuu OT MPUPOIbI
pearupyromux BeecTB. 3aBUCUMOCTh
CKOPOCTH XUMHUUYECKOU PEAKIINH OT
KOHIICHTPALIMU PEarupyrommnx BemecTB.
3aBUCHMOCTh CKOPOCTH XUMUYECKON PEaKIIun
OT TUIOIIA/ I CONTPUKOCHOBEHUS Pearupyrommx
BEILECTB («KUISALIUH CI0i1»). 3aBUCUMOCTD
CKOPOCTH XUMUUYECKOW PEAKIINH OT
TEMITepaTyphl PEarupyronuxX BEIIeCTB.
JlabopaTopHblie onbIThI. 4. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU PEaKIIUU OT PHUPOIBI
pearupyromuyx BEIIeCTB Ha IPUMEPE
B3aMMOJEHCTBUSA KHUCIOT C METAJIAaMU. 5.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOUW peaKkuu
OT KOHIIEHTPALIUU PEarupyrolnX BEIIecTB Ha
MpUMEPE B3aMMOJECHCTBUS IIUHKA C COJISTHOM
KHCJIOTOM pa3IMYHON KOHIIEHTpaIuu. O.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON pPEeaKINu
OT IJIOLIAJN COMPUKOCHOBEHHUSI pearupyromux
BeIleCTB. 7. MoAeIMpOBAHUE «KHUTISAIIETO
cios». 8. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU
peaKIuy OT TEMIIepaTyphl Pearupyrommx
BEIIECTB HA MIPUMeEpPE B3aUMOACHCTBUS OKCUAA
menu (1) ¢ pacTBOpoM CepHOI KUCIIOTHI
pa3IMYHON TeMIIepaTyphl.

O6vscHAMb, UTO TAKOE CKOPOCTh XMMUYECKON PEAKIIUH.
Ycemanasnueams Npu4NHHO-CIIEICTBEHHbIE CBSI3H
BJIMSIHUS HEKOTOPBIX (PAKTOPOB HAa CKOPOCTH
XUMHUECKUX peakuuid. Habrooame n onucvlieamo
peaKIy MEeX/1y BEIIECTBAMH C IOMOIIBIO PYCCKOTO
(poHOTO) SI3BIKA U SI3bIKA XUMUH.

11Ipo6o0umsb OTBITHI, TOATBEPHKIAIOIINE 3aBUCHMOCTb
CKOPOCTH XUMHUYECKOHW PEAKIIUU OT PA3ITHIHBIX
(bakTopoB

KaranuzaTopsl

Karanuzarops! u xkatanu3. MTHrMOUTOPEI.
AHTHOKCUIAHTHL. /leMOHCTpanuu.
['oMOreHHBIN U reTepOreHHbI KaTaaus3bl.
depMmeHTaTUBHBIN KaTanu3. HrubuposaHue.
JlaGopaTopHbIe onbIThI. 9. Pa3noxenue
IIEPOKCHJIa BOJOPOA € MOMOILBIO OKCUIA
mapranna (1V) u xatanasel. 10. OGHapyxeHue
Karaja3bl B HEKOTOPBIX UIIEBBIX POIYKTaX.

Obvsacuams, 4TO Takoe KaTanuzaTop. Habaooams n
ONnuUCHI6amb PEaKIMi MEX/y BEIIeCTBAMH C TOMOIIBIO
pYyccKoro (pOoAHOTO) s3bIKA U A3bIKA XUMHH.
CaMoCTOATENBHO 1PO600UMb ONBITHI, IOTBEPIKIAIOIINE
BJIMSIHME KaTaJIU3aTOPOB Ha CKOPOCTh XMMHUYECKON
peakuuu




11. MarubupoBaHue B3auMOICHCTBHS KUCIOT
C METAJUIAMH U YPOTPOIIMHOM

9—10 | OOGoOrieHwE U CUCTEMATH3AIIHS YpoK-yrpaxHEHHE ¢ UCTIOJIb30BAHUEM 1Iposooumsb O1IeHKY COOCTBEHHBIX JOCTHIKEHHH B

3HaHUH 1O TeMe CaMOCTOSITEIIBHOM pa0OTHI IO BBITIOTHCHUIO YCBOEHUU TEMBI.

«BBenenue. O0mias IIPOBEPOYHBIX TECTOB, 3aJaHUH U yripaxkHeHul | Koppexmuposamb CBOM 3HaHUSI B COOTBETCTBHUH C

XapaKTEPUCTHKA XUMUYECKUX MJIAHUPYEMBIM PE3YJIbTaTOM.

AJIEMEHTOB U XUMHUYECKHUX Tonyyams XuM4eCKy10 HH(OOPMAIIUIO U3 PA3THMYHBIX

peakuuii. [lepuoanueckuii 3aKk0H HACTOYHUKOB.

u [lepuoanueckas cucrema IIpeocmasname napopmanuio o reme «O01mas

XUMUYECKUX DJIEMEHTOB XapaKTEPUCTHKA XMMUYECKUX DJIEMEHTOB U XUMHUUECKUX

. . Menneneesa» peakuuit. Ileproanuecknii 3akoH u llepnoanyeckas
cucrema xumudeckux sneMmeHToB J[. . MenneneeBa» B
BHJIC TAOJINII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeneHneM cpeacts KT

11 KonTponbnas pabota o reme «Bpenenue. O01as xapakTepucTUKa XUMUYECKHX 3JIEMEHTOB U XUMHUECKUX peakiuil. [lepuonnyeckuii 3akoH u
[Tepuonnueckas cucrema xumudeckux 3yemMeHToB J[. . Menaeneera»

TEMA 1. METAJIUIBI (14 1)

12 [TonosxeHue 31eMeHTOB- [Tonoxxenne metamnos B [lepuonanueckoit ObvscHuamyb, 9T0 TaKO€ MeTauIbl. Paznuuams GopMbl
MeTtauioB B [lepuonnueckoit cucTeMe XuMu4eckux 3neMenToB /. U. CYILIECTBOBAHUSI METAJUIOB: 3JIEMEHTHI U IIPOCTHIE
cucteme JI. . MenaeneeBa u Meunneneesa. Meramueckas BEIIECTBA. Xapakmepuzo6ams XUMUYECKUE DIIEMEHThI-
O0COOEHHOCTH CTPOCHHUS UX KpUCTAJUIMYECKas pelIeTka U MeTaNInYecKast METaJuIbl 110 UX MOJIOkKEHUIO B Ileproanyeckoii cucreme
aToMoB. Du3nUeCcKue CBOMCTBA XUMHUYECKas CBS3b. . . Menneneena.

MeTtauioB. CruiaBel O6uue ¢puznyeckue cBOMCTBa METAIIOB. Ilpoenoszuposeams CBOWCTBA HE3HAKOMBIX METAJLJIOB T10

CruiaBbl, X CBOMCTBA U 3HAUCHHUE. nosoxeHuto B Ileproauyeckoii cucteMe XMMUYECKUX

demoncTpamuu. OOpasIibl CIJIaBOB. snemenToB /. 1. Menaeneena.
Yemanasnueams npuuMHHO-CIIEICTBEHHBIE CBA3U MEXKIY
CTPOCHHEM aTOMa, BUJIOM XUMHYECKOU CBSI3U, TUIIOM
KPUCTAJUIMYECKOM pEelIeTKH METAIIIOB- MPOCTHIX
BEILIECTB U UX COCIMHEHUIT

13 XUMHYECKUE CBOMCTBA XUMHUYECKUE CBOMCTBA METAJIOB KakK ObvscHAmMb, 4TO TaKOE PSJl aKTUBHOCTH METAJIIIOB.

MCTAJIJIOB

BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX
MOJIOKEHUS B SJIEKTPOXUMUUYECKOM Py
HalpspKEeHUN MeTaiuioB. JlemoHcTpanmnu.
B3aunmoielicTBre METANIJIOB C HEMETAJIJIAMU.
JlaGopaTopHble onbITHI. 12.
B3aunmoselictBue pacTBOpOB KUCIOT U
COJIEM C METAJUIAMU

Ilpumensimsb €ro s XapaKTePUCTUKU XUMHUECKUX
CBOMCTB IPOCTHIX BELECTB-METAIIIOB.

0606wamb cUCTEMY XMMHUYECKHX CBOWCTB METAJJIOB
KaK «BOCCTAHOBUTEJIbHBIE CBOMCTBAY.

Cocmasnsims MOJIEKYIIIPHbIE YPAaBHEHUS peaKLui,
XapaKTEePU3YIOIINX XUMUYECKUE CBOMCTBA METAJJIOB B
CBETE YUCHHsI 00 OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIX




nporieccax, a peakify ¢ y4aCTHEM 3JIEKTPOIUTOB
npeocmasnims TakKe ¥ B HOHHOM BUJIE.

Habnwooams n onucvieams peakuiuu

MEXy BEIIeCTBaMU C TIOMOIIBIO PYCCKOTO (POJIHOTO)
SI3BIKA W SI3BIKA XMMUH.

CaMoCTOATENBHO HPOBOOUMb OTIBITHI,

MOITBEPIK IAIOIINE XUMUICCKHE CBOWCTBA METAJIIOB, C
COOJIIO/ICHHEM TTPABHJII TEXHUKH OE€30MTaCHOCTH

14 Mertamisl B mpupoje. O6mme
CHOCOOBI MX MOJIyYEHUS

Mertamisl B npupoje. O61mue crnocoObl ux
MOJTyYCHUS.

JlabopaTtopubie onbIThl. 13. O3HaKOMIICHHE
¢ pynamu xenesa. 14. OkpammuBanue
IINIAaMEHU COJISIMU HICJIOYHBIX METAJIJIIOB

Knaccuguyuposamv hopMbl IPpUPOAHBIX COSTUHEHUN
METaJUIOB.

Xapakmepuzosams 00OUTHE CTIOCOOBI TTOTYUYEHUS
METAJUIOB: TIHPO-, THAPO- U IIEKTPOMETAIUTYPTUH.
Koukpemuszuposams 3T1 criocoObl IpUMepamMmu 1
YpaBHEHHUSIMU PEAKIIUIA C COCTABICHHEM DJIEKTPOHHOTO
OanaHca

15 [TonATHE O KOPPO3UK METAIUIOB

Koppo3sus metamioB u crmocodsl 60psOBI ¢ HEH

Obvscuamy, 9TO TaKoe Koppo3us. Paziuuame
XUMHUYECKYIO U 3JIEKTPOXUMHUYECKYIO KOPPO3HIO.
Hnnrocmpuposams TOHATUS «KKOPPO3HS», «XUMHUYECKas
KOPPO3Us», «IIEKTPOXUMUYECKAs] KOPPO3HSI»
npuMepamu Xapakmepuzoeams CrocoObl 3aIIUThI
METaJIJIOB OT KOPPO3UU

16—17 | OOmas xapakTepucTuKa
aneMeHTOB | A rpymibl.
CoenmHeHHS MIETOYHBIX

MCTal1JI0B

0611[3}{ XapaKTCpUCTUKA IICTOYHBIX MCTAJIJIOB.

Hlenounslie MeTasuibl B mpupoae. Criocodb! UxX
nostyuenusi. Ctpoenue atomos. [llenounsie
MeTaJlJIbl - IPOCTHIE BelllecTBa. BaxHeimne
COEIMHEHUS 1IEJIOYHBIX METAJIIIOB- OKCUBI,
THJIPOKCUIBI M COJIU (XJIOPU/IbI, KapOOHATHI,
cynb(atel, HUTPATHI), UX CBOMCTBA U
IIPUMEHEHHE B HAPOJHOM XO3SIMCTBE.
Kanwuiinbie ynoOpenus.

JemoncTpanuu. O6pa3ibl MET0YHbIX U
I1€JI0YHO3EMENbHBIX METAJIOB!
B3aMMO/ICICTBUE HATPUS, JIUTHS C BOJOU.
B3anMoelictBre HaTpus ¢ KUCIOPOIOM.

ObvscHamb STUMOJIOTHIO HA3BaHUS TPYIIITHI «IIETOYHBIC
METaJUIBI».

Jlasamp 00IIIYIO XapaKTEPUCTUKY MIECTOYHBIX METAIIJIOB
10 UX NoJIoKeHuto B [leprnoanueckoit cucteme
xuMu4deckux aneMeHToB /1. M. Menaeneesa.
Xapaxmepuzosams cTpoeHue, pundeckue u
XHUMHYECKHE CBOMCTBA IIEJIOYHBIX METAJJIOB B CBETE
00I111er0, 0COOESHHOr0 U €IMHUYHOTIO.

Ilpeockazvieams GU3NYECKUE M XUMUYECKUE CBOMCTBA
OKCHJIOB U THJIPOKCHJIOB IIEJIOYHBIX METAJUIOB HA OCHOBE
UX COCTaBa M CTPOCHUS U n0OMEepIcOams MPOrHO3BI
YpaBHEHUSIMH COOTBETCTBYIOLUX PEAKIIUH.

1Iposooumsb pacdeTsl M0 XUMUIECKUM (opMyIaM U
YpaBHEHUSIM PEAKIIN, MPOTEKAIOIIMNX C yHaCTUEM
IIEJOYHBIX METAJVIOB M UX COCTUHEHHUI

18—19 | IllenouHO3eMeNbHbIE METAILIbL.

Oomast xapakTepuctuka neMenTos Il A

ObvsicHsAMb STUMOJIOTHIO Ha3BaHUS TPYIIIIbI




CoennaeHns
[IEJI0YHO3EMEIBHBIX METAJLIOB.

TCPYIIBI: CTPOCHHUE aTOMOB,
1IEJI0YHO3EMEIIbHBIE METaJIbl — IPOCThIE
BEIIIECTBA U UX CBOMCTBA, Ba)KHEUIIIHE
COCIMHEHUS IICJIOYHO3EMETbHBIX METAJIOB —
OKCHU/IbI, TUJPOKCHUJIBI M COJIU (XJIOPHIBI,
KapOOHATBI, HUTPATHI, Cynbdatel, pocdarsr),
UX CBOMCTBA U IIPUMECHEHHUE.

JdemoncTpaumnu. B3aumoielicTBrue Kanbuus C
BOJIoM. B3anmoneiicTBre Maruus ¢
kuciopojioM. JlaGopaTopHbie onbITHL. 15.
BsaumoneiictBue kanbius ¢ BOmoi. 16.
[Tony4yenue rupokcuIa Kaapuus U
HCCIIEJOBAHUE €TI0 CBOMCTB.

«UIeTOYHO3eMEIbHBIE METAIIBIY. Jaéamb 00UIyIO
xapakrepuctuky MetamoB |l A rpynmnsr (Be, Mg,
11€JI0YHO3EMEIIbHBIX METAJIOB) 110 X IOJIOKEHUIO B
ITepuonueckoit cucreMe XuMuyeckux 3memeHToB /. U.
Meneneesa.

Xapaxmepuzoeams cTpoeHue, HrU3NUECKUE U
XMMHYECKHE CBOMCTBA I11E€JI0YHO3EMENIbHBIX METAJIOB B
cBeTe 00IIero, 0COOEHHOr0 U €UHUYHOTO.
IIpedckazvieams HU3NUIECKUE U XUMUYECKHUE CBOWCTBA
OKCHUJOB U THJIpokcuioB MeTaiuioB || A rpynmnsl Ha
OCHOBE MX COCTaBa U CTPOCHUS U NOOMBEPHCOANb
MIPOTHO3bl YPaBHEHUSIMU COOTBETCTBYIOIUX PEAKIUH.
1Ipo6ooumys pacueTsl 0 XUMUYECKUM (opMyiIaM U
YpaBHEHUSM peakiuii, MPOTEKAIOIINX C y4aCTUEM
HIeJIOYHBIX METAJIJIOB U UX COEIMHEHUN

20—21 | AJOMHHHI U €O COCTUHECHUS Crpoenue atoMa, GU3UUYECKUE U XUMUUECKHe | Xapaxmepuzoeams aqlOMUHHI 110 €0 MOJO0KEHHUIO B
CBOICTBA AJIIOMUHHUS KaK MPOCTOTO BEIIECTBA. Ilepuonueckoit cucremMe XuMuueckux snemeHToB /. U.
CoenvHeHUs aTIFOMUHMS -OKCHJT M TUZIpoKcu, | MeHnaeneesa.
nx ambOoTepHBINA XapakTep. BaxkHeimme comm Onucvieams cTpoeHue, GU3NIECKUE U XUMHUIECCKUE
amomMuHus. [IpumeHeHne aatoMUHUS U €T0 CBOMCTBA aJIFOMHUHUS, TOATBEPKIasl UX
COECIUHEHUN. COOTBETCTBYIOIIMMH YPABHEHUSIMU PEAKITU.
JlaGopaTopHuble onbIThl. 17. [Tonyuenue ObvscHamb TBOUCTBEHHBIN XapakTep XUMHYESCKHX
TUAPOKCUA aJTIOMUHUS U UCCIIEIOBAaHUE €TI0 CBOMCTB OKCHJIa ¥ TUJPOKCUIA aTIOMUHUS.
CBOMCTB. Koukpemuszuposams >1eKTPOIUTHUECKOE TOJIyYECHUE
METaJIJIOB OMMCAaHUEM MPOU3BOJICTBA ATIOMUHHUSL.
Yemanasnueams 3aBUCUMOCTD 0051aCTEH TPUMEHEHUS
QITIOMHUHUS U €T0 CIUIABOB OT CBOMWCTB.
1Iposooums pacueTsl 10 XUMUYECKUM GopMysiaM H
YpaBHEHUSAM PEaKIuil, MPOTEKAIOIINX C y9aCTHEM
AITIOMUHMS M €10 COCIMHEHUM
22—23 | XKene3o u ero coeAMHEHUS Crpoenue atoma, huznyecKue U Xumudeckne | Xapaxmepuzoeams MOJIOKEHUE Kelle3a B

CBOMCTBA Kele3a Kak MpoCTOro BECUICCTBA.

I'enernueckue psapl Fe “u Fe"
Baxknelimue conu xene3a. 3HauECHUE JKeJe3a U
€ro COECAVMHEHUN I IPUPOIBI U HAPOJHOTO
xo3sucTBa. JleMoHcTpanuu. Bzaumonencreue
METAJUIOB ¢ HeMeTtaiamu. [losrydenne

Ilepronueckoyt cucreMe XMMUYECKUX 31eMeHToB JI. 1.
MenneneeBa, 0cOOEHHOCTH CTPOEHUS aToMa.
Onucvieams GU3NYECKre U XUMHUECKHE CBOMCTBA
J)Kelesa, MOATBEPKIAasi UX COOTBETCTBYIOIIUMHU
YPaBHEHUSIMH PEAKLIHA.

Paznuuamo ayryHsl u cTaiu.




rugpokcuoB xxeresza (1) u (111).

2+ 3+
KauectBennsle peakiuu Ha nonsl Fe~ u Fe .
JlaGopaTopHble onbITHI. 18.
B3anmoelictre xkene3a ¢ COJITHONM KMCIOTOM.
19. Monyuenue ruapokcuos xenesa (11)

u (1) n u3yuenue ux cBoicTB

ObvsicHAmMb HATMYKME BYX T€HETUYECKUX PSAI0B

2+ 3+
coequHenui xxene3a Fe muFe .

Yemanasnueamo 3aBUCUMOCTB 00JaCTEN TPUMEHEHUS
JKeJie3a M €ro CIUIaBOB OT CBOMCTB.

1Ipoeooums pacueTsl 10 XUMUYECKUM (opMysIaM U
YpaBHEHUSIM PEAKIIN, MPOTEKAIOIIHNX C yIaCTHEM
JKeJie3a M €ro CoeJUHEeHUI
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O06001IeHYE 3HAHUM 10 TEME
«MeTanibh»

YPOK-ylpa)KHEHHE C UCIIOJIB30BAHUEM
CaMOCTOSITENIbHOM paOOThI MO BBIIOJIHEHUIO
IIPOBEPOYHBIX TECTOB, 3aJaHUI U YIIPAKHEHUN

Ilpo6ooums o11eHKY COOCTBEHHBIX JOCTHKCHUM B
YCBOEHUH TEMBI.

Koppexmuposams cBOM 3HaHUSI B COOTBETCTBHH C
TUTAHUPYEMBIM PE3yTbTaTOM.

Tlonyuams XuMu4ecKyro HHQOPMAIMIO U3 PA3IUYHBIX
HUCTOYHUKOB.

IIpeocmasnsames nHGOpPMAIUIO TIO TeMe «MeTab) B
BHUJIe TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npumMeHeHneM cpenacts MKT

25

KonTtponbHas padoTa o temMe «MeTaibny

TEMA 2. IPAKTUKYM 1 «CBOMCTBA METAJLJIOB U UX COEJJUHEHU» (1 u)
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Pemenne SKCIICPUMCHTAJIbHBIX
3a71a4 Ha pacCliO3HaBaHUC U
IIOJIY4YCHHUC COC,HI/IHCHI/Iﬁ
MCTal1JI0B

Pemenue skcriepuMeHTaNbHBIX 3a7a4 Ha
pacro3HaBaHUE U MOJy4YE€HUE COCTUHEHU N
METAaJIJIOB.

DKCIEepUMEHTAIBHO UCC1e0068amb CBOMCTBA METAJUIOB U
UX COCIMHEHUH, peraTh SKCIIEpUMEHTAIbHbIE 33/1auu T10
TeMe «MeTaibl.

Pabomamw ¢ nabopaTopHbIM 000pYIOBAHHEM H
HarpeBaTeIbHBIMU MPUOOPaAMHU B COOTBETCTBHH C
MpaBWJIaMU TEXHUKHU 0€30MaCHOCTH.

Habnooams cBolicTBa METAIJIOB M UX COSAMHEHUN U
SIBJIGHUH, POUCXOISAIINX C HUMH.

Onucviéams XUMUYECKHUH SKCTIEPUMEHT C TTOMOIIIBIO
pPYyCCKOro (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJBI TIO pe3yabTaTaM
MIPOBEJICHHOTO SKCIIEPUMEHTA.

Onpeodensme (MCX04 U3 YUeOHOM 3a/1a4H )
HE0OX0IUMOCTh UCIOJIb30BaHMUsI HAOTIOACHUS UITH
HKCIIEPUMEHTA

TEMA 3. HEMETAJLJIBI (24

4)
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OO1as xapakTepuCcTUKa
HEMETAJIJIOB

061_[[351 XapaKTCpUCTUKAa HEMCTAJJIOB!
ITOJIOXKCHHUCE B Hepno,uﬂquKoﬁ CHUCTEMC

06’bﬂCHﬂmb, 4YTO TaKO€ HEMCTAJIJIbI, I'aJIOTCHBI,
AJJIOTPOITHBIC BUAOU3MCHCHUS.




xuMmuueckux anementoB . . Meneneena,
0COOEHHOCTH CTPOEHHS aTOMOB,
3eKTpooTpunaTeabHocTh (D0) Kak Mepa
«HEeMETAITUYHOCTHY, psia 0.
Kpucranmmieckoe cTpoeHHE HEMETAIIOB —
IPOCTHIX BemiecTB. Aymotporust. Duznyeckue
cBolicTBa HeMeTaIOB. OTHOCUTEILHOCTD
MOHITHHA «METAJUD» U «HEMETAJLD».

Xapaxmepuzosamv XUMUYECKHUE DIEMEHTBI-HEMETAILIBI U
MIPOCTHIC BEIIECTBA-HEMETAJUIbI: CTPOCHUE, (PU3NICCKHEC
CBOMCTBA HEMETAJIJIOB, CIIOCOOHOCTh K JITIOTPOITHH.
Packpvieamb  npuuunbl  aotponuu.  Haswieams
COCMHEHUSI HEMETAJJIOB MO (opMynaM U coOCmassimb
(bopMyIIBI IO UX HA3BAHUSIM.

O06vsicHAMb 3aBUCUMOCTb CBOMCTB (MJIU MPECKa3bIBaTh
CBOMCTBA) XUMHYECKHX IJIEMEHTOB-HEMETAIIJIOB OT MX
noJjioskeHud B [lepuoanyeckon cucTeMe XMMHUYECKUX
anemeHToB 1. . Meneneena.

Yemanasnueamps TpuUMHHO-CIEACTBEHHBIE CBSI3U MEKTY
CTPOCHHEM aTOMa, XUMUYECKON CBS3bI0, TUTIOM
KPUCTAJUTMUECKOUN PElIeTKH HEMETAIIJIOB M X
coeMHEHUH, NX (PU3NIECKUMH CBOMCTBAMHU.
Jloka3blieams OTHOCUTEIBLHOCTh TTOHITUN «METAJII» U
«HEMETAaJII.
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Bonopon

[Tonoxenue Bogopoaa B [lepuoanyueckoit
CHCTEME XMMHYECKHUX DJIEMEHTOB

. . MenneneeBa. CTpoeHue atoma u
MOJIEKyYJIbl. DU3NUYECKHEe U XUMHUUYECKHE
CBOMCTBA BOJIOPOJIA, €TO MOJyYeHUE U
npumeHenue. Jlaboparopusbie onbIThI. 20.
[TonydyeHnue u pacmo3HaBaHHE BOJOpPOAA

Apeymenmuposams 000CHOBAaHHOCTH JIBOMCTBEHHOTO
MOJIO’KEHUA Bo1opoaa B [lepuoauyeckoii cucreme.
Xapakmepuzosams CTpoeHue, (GU3NIECKUE U
XUMHUYECKHE CBOMCTBA, MOJTYYCHUE U IPUMEHEHNE
BOJIOpO/IA.

Haszvieamov coequuenus Boaopoaa mo hopmyinam u
cocmaensims HOPMYJIBI TI0 UX HA3BAHHSIM.
Yemanasnuseams IpUYUHHO-CIICICTBEHHBIC CBS3U
MEXy CTPOCHHEM aTOMa, XUMUUYECKON CBSI3bIO, TUIIOM
KPHCTAJUTMYECKOU PelIeTKH BOIOpoaa, €ro
(U3UYECKUMHU U XUMUYECKUMH CBOWCTBaMHU.
Ilposooumy, nabao0ams N onucvieams XUMUICCKUN
SKCIIEPUMEHT 10 TOTYYCHHIO, COOMPAHUIO U
pacrmo3HaBaHHUIO BOJIOPOIa C COOMIOICHUEM TTPABHIT
TEXHUKH 0€30I1aCHOCTH.

Buvinonnamo pacdersl Mo XuMudeckuM GopMyaam u
YpaBHEHUSM PEaKIUi, MPOTEKAIOIIHNX C YUaCTHEM
BOJIOPOJIA U €r0 COEAUHEHUI
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Bona

Crpoenune moinekyisl. Bonopoanas
XuUMHuecKkas cBs3b. Dusnueckue cBolicTBa
BOJIbl. AHOMAJIMU CBOWCTB BOJBI.

Xapaxmepuzoeams coCTaB, GU3NUECKUE U XUMUYECKHE
CBOICTBA, HAXOXKJECHHUE B IPUPOJE U IPUMEHEHHUE BOJIBI.
Cocmasnsims MOJIEKYIIIPHbIE YPAaBHEHUS PEAKLUH,




I'uapoduibheie 1 ruapodoOHBIE BelIecTBa.
XuMuUyecKue cBocTBa Boabl. Kpyrosopor
BOJIbI B Ipupoie. BopoouncTka. Aspanus
BO/IbI. bbITOBBIE (DMIIBTPEI. MUHEpaibHbIC
BOJbI. JluCTHIIIMpPOBaHHAs BOJIA, €€ MOIy4YEeHUE
u npumenenue. Jlabopatopusie onbITHI. 21.
HccnenoBanue moBepXHOCTHOIO HATSKEHUS
BOJbI. 22. PacTBOpeHHEe nepMaHraHaTa Kajaus
WJTM MEJTHOTO KyIopoca B Bojie. 23.
I'unparanys 06e3B0K€HHOTO CynbdaTa Meau
(11). 24. 3roToBiieHHE TUIICOBOTO OTIIEYATKA.
25. O3HaKOMJIEHHE C KOJIIEKIHEH OBITOBBIX
¢GmIbTpoB. 26. O3HAKOMIIEHHE C COCTABOM
MHHEPAIBLHON BOJbI

OTpa)KaIOH_II/Ie XUMHUYCCKUC CBOfICTBa BOJbI.
Yemanaenueams NpuUMHHO-CIEACTBEHHBIE CBI3U MEKLY
XUMHNYCCKHUMMU CBA3SIMH, TUIIOM KpHCTaHHquCKOﬁ
pGIHGTKI/I BOJHI, €€ (1)I/ISI/I‘IGCKI/IMI/I U XUMHWNYCCKUMHN
CBOMCTBaMMU.

Buvinoansams pacdeTsl Mo XUMUYIECKUM opMyaM 1
YPaBHEHUSIM PEAKLUI, MPOTEKAOIIHNX C YIACTUEM BOJIbI

30 ["anorensr OOm1ast xapaKkTepUCTHKA TAJIOTEHOB: CTPOCHHUE | Xapakmepuzoéams CTpOCHHE, GU3NUECKUE H
ATOMOB; ITPOCTHIC BEIICCTBA U OCHOBHBIC XUMHUYECCKUEC CBOﬁCTBa, IMOJIYYCHHUE U MPUMCEHCHUC
COCJIMHEHUSI TAJIOTCHOB, UX CBOMCTBA. KpaTkue | rajloreHOB ¢ HCIIOJIb30BAaHHEM PYCCKOTO (POIHOTO)
CBeJIeHUs 0 XJlope, Opome, prope u ioe. SI3bIKA U SI3bIKA XUMUHU.
[IpuMeHeHHe TaJOreHOB ¥ UX COCTUHCHUH B Hasviéams coemMHEHNS TaJIOT€HOB 110 (popMyrie u
HapOJHOM XO3SIHCTBE. cocmasnsims GOPMYIIBI IO UX Ha3BAHHUIO.
Jemoncrpamuu. O6pasibl rajJoreHoB. - Yemanaenueams IPUUUHHO-CIICICTBEHHBIE CBSI3H MEXKITY
IPOCTHIX BellecTB. B3aumoeiicteue CTPOCHHEM aToMa, XUMUYECKOH CBSI3bI0, TUTIOM
TaJIOTEHOB C HATPUEM, aJTFOMHUHHUEM. KPHUCTAJUTUYECKOM PEIIETKU raJIOreHOB, UX (U3NICCKUMHU
BrITecHenue xiopoM OpoMa wim Hoja u3 Y XUMHYECKUMH CBOMCTBAMHU.
pacTBOPOB UX COJICH

31 CoennHeHus rajloTeHOB OcHOBHBIE COETUHEHUS TaJIOT€HOB: Xapaxmepuzosams coctaB, (prU3NMUECKUE U XUMUYECKHE

raJIOr€HOBOIOPObI, COIH
raJIOr€HOBOIOPOIHBIX KHCIIOT.
JemoncTpanuu. O6pa3ibl IpUPOAHBIX
coenuHeHul xyuopa. JlabopaTopHbie ONBITHI.
27. KauecTBeHHasl peakliisl Ha TaJlOTeHU[-
VOHBI.

CBOWCTBA, MOJIyYCHUE U IPUMEHEHHE COCTUHECHUI
raJOreHOB C MCIOJb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA
U s13bIKa XUMUH. Hazbieams COSTUHEHHS TaJIOT€HOB 10
bopmyie u cocmasnsims GOPMYIIBI IO UX HA3BAHUIO.
Yemanaenueams IPUUUHHO-CIICICTBEHHBIE CBSI3H MEXKITY
XUMHUYECKON CBSI3bIO, TUIIOM KPUCTAJUTMYECKOMN PEIIECTKU
COCJIMHECHUH TraJIOTeHOB, UX (U3UUYECKU- MH U
XUMUYECKHUMHU CBOMCTBAMH.

IIposodumu, HabaoOams U ONUCHIBAMb XUMUYECKUN
HKCIIEPUMEHT TI0 PACIIO3HABAHUIO TaJIOTCHU/I-UOHOB C
COOJIIO/ICHHEeM TTPABUJI TEXHUKU 0€30IaCHOCTH.




Buvinonnsams pacdersl o XuMUYIECKUM GopMyIaM 1
YPaBHEHUSIM PEAKLHM, MPOTEKAIIIMNX C YHaCTUEM
COEIMHEHNI TaJIOTEHOB
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Kucnopon

Crtpoenue aToma 1 aJUIOTPOTIHUS KUCIOPOIa;
CBOMCTBA M MPUMEHEHHE €r0 AJFIOTPOITHBIX
MO T (pHKAITHI.

JlabopaTtopHubie onbITh. 28. [lonyuenue,
cobupaHue U pacro3HaBaHUE KUCIOPOia

Xapaxmepuzoeams CTpOEHHE, AJUNIOTPOIHIO, PU3UUECKUE
U XUMHYECKUE CBOMCTBA, TIOJIyUYECHUE U MPUMEHEHNE
AUTOTPOTIHBIX MOAM(HUKAIII KUCIOPOa C
MCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) S3bIKA U SI3bIKA
XUMHH.

Yemanasnueames NpUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY
CTPOCHHEM aToMa, XUMUYECKOH CBSI3bI0, TUTIOM
KPUCTAJUTNYECKOH PEIIeTKH KHUCIOPO/Ia, ero
(GU3NYECKUMU U XUMUYECKUMU CBOWCTBAMU. Buinoansame
pacyeTsl M0 XUMUYECKUM (POpPMYJIaM B YpaBHEHHSIM
peaKIuii, MPOTEKAIOIINX C YYaCTHEM KUCIIOPO/a.
IIposooumy, nabarooams M onucvleames XUMUIECKUAN
AKCTIEPUMEHT IO TTOTYICHUI0, COOMPAHHIO U
pacro3HaBaHHIO KUCIOPOa ¢ COOTIOACHUEM MTPaBHII
TEXHUKH 0€30MaCHOCTH
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Cepa, ee ¢puzuveckue u
XUMHUYECKHE CBOMCTBA

CtpoeHne aToMa u aJIOTPOIIHUS CEPHI;

CBOWCTBA M MPUMEHEHHUE POMOMYECKOU CEPHI.

JdemoncTpauunu. BzaumoielictBre cepol ¢
MeTaJlJIaMH, BOJIOPOIOM U KHCIOPOIOM.
JlaGopaTopHble onbIThI. 29. ['opeHue cepol
Ha BO3JIyXE U B KHCIIOPOJIe

Xapaxmepuzoeams CTPOCHHE, aJUIOTPOTIHIO, (PH3UIECKHE
1 XUMHUYECKUE CBOMCTBA, MOJydCHUE W PUMEHCHHE
CEepPBI C UCTIOIB30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA U
SI3bIKa XUMHHU.

Yemanasnueames NPUYUHHO-CIICICTBEHHBIC CBSI3H MEXKIY
CTPOCHUEM aTOMa, XUMHUYECKOH CBSI3bI0, THIIOM
KPUCTATMYECKON PEIIeTKH KUCIOPO/ia, ero
(U3MYSCKUMU U XUMHUYECKUMHU CBOMCTBAMM. BbinoaHsme
pacyeThl M0 XUMHUYECKUM (OpMyJiaM B YPaBHEHUSIM
pEaKInii, TPOTEKAIUINX C YYACTUEM CEPBHI.

Ilposooumy, nabao0ams N onucviéams XUMUICCKUN
AKCIIEPUMEHT TI0 TOPEHUIO CEPHI Ha BO3AYyXE U B
KHUCJIOpO/JIe C COOIII0IEHUEM TIPABHIT TEXHUKU
0e30MmacHOCTH

34

CoenuHeHus cepbl

Oxcunst cepsl (1V) u (VI); ux nonydyenue,
CBOMCTBA M MPUMEHEHHE

Xapaxkmepuzoeams cocTaB, GU3NUECKUE U XUMUUYECKHE
CBOJNCTBA, NTOJIyUEHUE U IIPUMEHEHNE COCUHEHUN CEPbI
C MCIIOJIb30BaHUEM PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA
XUMUHU.

Has3zvieams coenunenus cepel 1o Gopmyie u




cocmagnams GOPMYIIBI TI0 UX Ha3BAHUIO.

Cocmasnsams MOJIEKYJIIpHbIE U MOHHBIE YPaBHEHHUS
peaKkuui, XapakTepU3yLIUe XUMHUYECKUE CBOMCTBA
coenmHeHul cepbl. Onucvléams NPOLECCHl OKUCIEHUS-
BOCCTaHOBJICHUS, Onpeoeismb OKUCIUTENb U
BOCCTaHOBUTEJb U COCMABIAMb DIIEKTPOHHBIN OaaHc.
Yemanaenueams IpUYMHHO-CIIEICTBEHHBIE CBA3U MEXIY
XUMHUYECKOH CBS3bI0, TUIIOM KPUCTAJUIMYECKOU PELIETKN
COEIMHEHUH cepbl, UX PU3NUECKUMU U XUMUUYECKUMU
CBOWMCTBAMM

35 Cepnast xkuciorta kak 1eKkTposut | CepHasi KUCIOTa KaK JIEKTPOJIUT U €€ COJIU, X | Xapakmepuzoeams cOCTaB, (pU3NUECKUE U XUMUYECKUE
U €€ COJH MIPUMEHEHNE B HAPOTHOM XO3SICTBE. CBOMCTBA KakK AJIEKTPOJIUTA CEPHOM KUCIOTHI C
Hemonctpanun. O0pa3ibl IPUPOIHBIX HCII0JIb30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA
coequHeHUH cepbl. OOpasibl BUKHEUINIUX 11 | XUMUHU.
HapOJIHOTO X035HCTBA CyNb(aToB. Cocmasnsams MONEKYIIpHbIE U MOHHBIE YPaBHEHUS
JlabopatopHbie onbiThl. 30. CBOMCTBA pEeaKkInii, XapaKTEPU3YIOUIMX XUMHUECKHE CBONCTBA
pa30aBIICHHOM CEPHOM KUCITOTHI COEIMHEHUH Cepbl U CEPHOUN KUCTOThI. Onucvlieamso
00J1aCTH IPUMEHEHHS CEPHON KUCIIOTHI B HAPOIHOM
X03sUcTBE. [Iposodums, HabaOOaAmMb U ONUCLIBAMD
XUMHYECKUN SKCIIEPUMEHT, XapaKTEePU3YIOLIUMA
XUMUYECKHE CBOMCTBA CEPHOM KHUCIIOTHI KaK
AJEKTPOJINTA, C COOIIOJICHUEM TPABUIT TEXHUKU
0e30MacHOCTH.
Pacnosnasams cynbdar-nonsl
36 Cepnas kucioTa Kak okuciautens. | CepHasi KUCIOTA KaK OKUCIUTENb. Xapaxmepuzoeams CBOMCTBA KOHIIEHTPUPOBAHHOMN

HOJ'IyLIeHI/IC " IIPUMCHCHHC
cepHoﬁ KHCJIOTBI

[Ipou3BOACTBO CEPHOM KUCIIOTHI U €€
npuMeHeHue. JleMmoHcTpauuu.
BzaumopelicTBre KOHIIEHTPUPOBAHHOMU
CEpHOM KUCIOTHI ¢ Meabto. OOyrinBaHue
KOHIEHTPUPOBAHHOW CEPHOU KUCIOTOMN
OpraHMYEeCcKUX coequHeHui. Paz0aBieHue
CEpPHOU KUCIIOTBI

CEpHOM KUCIIOTHI KaK OKHCIUTENS C UCTIOJIb30BaHUEM
PYCCKOTO (POAHOTO) SA3bIKA U A3bIKA XUMHH.
Cocmasnsams ypaBHEHUS! OKMCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIHii METOIOM 3JIEKTPOHHOIO
Oananca.

Onucwvieams TIPOU3BOJICTBO CEPHOU

KUCJIOTBI. BolnonHams pacuyeTsl 10 XUMUYECKUM
(bopMynaM U ypaBHEHUSIM peaKifii, MPOTEKAIOLINX C
Y4aCTHUEM CEPHOM KUCIIOTHI.

Habnwooams 1 onucviéams XAMUYECKUH SKCIIEPUMEHT
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A30T U ero cBoOiiCcTBa

CTpOGHI/Ie aToMa 1 MOJICKYJIbI a30Ta, CBOMCTBaA
a30Ta KakK IMMpoCTOro BCUICCTBA

Xapaxmepuzoeams cTpoeHHe, GU3NIECKUE U XUMUYECKHE
CBOICTBA, [10JIyU€HUE U IPUMEHEHNUE a30Ta C
MCIIO0JIb30BAHUEM PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA
XUMUHU.

Hasviéams coenuHenns a301a o GopMyIie U cocmasisimy
(dbopMyIIBI 110 UX HA3BAHMIO.

Yemanasnueames NpUUUHHO-CIIEICTBEHHBIE CBA3H MEXKIY
CTPOEHHUEM aTOMa U MOJIEKYJIbI, BUJJOM XUMHUYECKOU
CBS3H, TUIIOM KPUCTAJNIMYECKON PEIIETKH a30Ta U €ro
($U3NYECKUMU U XUMUYECKUMH CBOWCTBAMHU.

Buvinonname pacdeTsl 10 XUMUYECKUM GopMysIaM U
YPaBHEHUSIM peakui, IPOTEKAIOIINUX C yUaCTUEM a30Ta

38—39

Ammuak u ero csorictsa. Coim
AMMOHUS

AMMUaK, CTpOEHHUE, CBOWCTBA, MOJYYECHHE H
npuMeHenne. Cou aMMOHUS, UX CBOMCTBA M
MIPUMEHEHHE.

Jlaboparopubie onbiThl. 31. 3ydenwue
CBOMCTB ammuaka. 32. Pacno3naBanue coiieit
aMMOHUSA

Xapaxmepuzoeamsb cOCTaB, CTPOSHUE MOJICKYITHI,
(bu3nYecKue ¥ XUMUIECKUE CBOWCTBA, TIOJTYICHHUE U
MPUMEHEHHE aMMHUaKa C HCITOJIb30BAHHEM PYCCKOTO
(POTHOTO) SI3BIKA W SI3bIKA XMMHH.

Haszvieams comu amMoHHsI TI0 GOpMYJIaM U COCMABASAMb
(OPMYJTBI TTO X HA3BAHHUSIM.

3anucvlieams MOJIEKYISIPHBIC H HOHHBIC YPABHCHHS
peaKIui, XapakTepUu3yrolue XMMUYECKHE CBOMCTBA
aMMHakKa ¥ coJIEll aMMOHHS.

Cocmasnsims ypaBHECHHUS OKHCIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PCAKIIUI C yUaCTUEM aMMHaKa C
MTOMOIIBIO JIEKTPOHHOTO OajlaHca.

Yemanasniueames NPUYUHHO-CIICICTBEHHBIC CBS3H
MEX]Ty BUIAMU XUMUYECKUX CBS3CH, THIIAMU
KPUCTAUTMYECKUX PEIICTOK aMMHaKa M COJIeH aMMOHHS
U UX (PU3HYCCKUMHU U XUMUYCCKUMHU CBOMCTBAMH.
Ilposooumo, nabao0ams N onucvieams XUMUICCKUAN
AKCIEPUMEHT M0 PACIO3HABAHUIO HOHOB aMMOHHUS C
coOmrofieHreM MpaBui TEXHUKH 0€30MacHOCTH.
Buvinonnamo pacdersl o XuMudeckuM Gopmyiaam 1
YpaBHEHUSM PEaKIui, MPOTEKAIOIINX C Y9acTHEM
aMMHaKa




40 Oxcuppl a3ota. A3otHas kuciora | Oxcuppl azora (1) u (1V). Xapaxmepuzoeams cocTaB, GU3NYECKUE U XUMHYECKHE
KaK 3JIEKTPOJIUT, €€ IPUMEHEHUE A30THas KUCJIOTa KaK JIEKTPOJIUT, €€ CBOMCTBA, MOJY4YEHHE U IPUMEHEHHE OKCUJOB a30Ta C
CBOMCTBA U ITpUMEHEHUE. JleMOHCTpanuu. HCII0JIb30BAHUEM PYCCKOI'O (POJHOTO) si3blKa M S3bIKa
OO0pa31bl BaXXKHEUIIUX JUIsI HAPOIHOTO xumun.  Cocmagnams ~ MOJEKYISpHbIE U HOHHbBIE
xo3siicTBa HUTpaTOB. JlabopaTopHble YPaBHEHUSl PEaKLUHM, XapaKTEePU3YIOIIUE XUMHUYECKUE
onbIThl. 33. CBolicTBa pa30aBICHHOM a30THOM | CBOICTBA OKCHJIOB a30Ta.
KHCJOTBI. Yemanasnueames NpUYUHHO-CIIEICTBEHHBIE CBA3U
MEX/1y BUJIOM XUMUYECKOU CBSI3U, TUIIOM
KPUCTAJUIMYECKON PELIeTKN OKCHJIOB a30Ta U UX
($U3NYECKUMU U XUMUYECKUMH CBOWCTBAMHU.
Xapaxmepuzoeams cocTaB, (PU3NYECKUE U XUMUYECKHE
CBOMCTBA KakK AJIEKTPOJINTA, IPUMEHEHHE a30THOM
KHCJIOTHI C UCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) sI3bIKA
U SI3bIKa XUMHU.
3anucvleams MOJEKYISpPHbIE W HOHHBIE YpPaBHEHUS
peaKkiui, XapakTepU3ylollHe XUMHYECKHE CBOMCTBA
A30THOU KMCIIOTHI KaK 3JIEKTPOJIUTA.
IIposooumv, nabarooams M onucvieams XUMUICCKAN
SKCIIEPUMEHT, XapaKTEPU3YIOIIUK CBOMCTBA a30THOM
KHUCJIOTHI KaK AJIEKTPOJIUTA, C COOIIOICHHEM MPaBUII
TEXHUKH 0€30MacCHOCTH
41 A30THas KUCJIOTa KaK OKUCIHUTENh] A30THAs KUCJIOTa Kak OKuciauTens. Hurpatel u | Xapakmepuzosamsv a30THYIO KHUCIOTY KaK OKUCIUTEb.
ee MoJy4eHue HUTPUTBI, TpobJieMa uX CoAep KaHus B Cocmasnsims ypaBHEHHUS] OKHCIUTENIBHO -
CEJIbCKOXO3SUCTBEHHON MPOAYKIMU. A30THBIE | BOCCTAHOBUTEIBHBIX PEAKIUH, XapaKTePU3YIOLIUX
ynoopenus. Jlemoncrpauuu. BzanmoseiictBue | XuMHU4eckue CBOMCTBA a30THON KHUCIOTHI KAK OKHCITUTES,
KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C C TIOMOIIBIO PJIEKTPOHHOTO OanaHca.
MEJIBIO. Ilposooumy, nabao0ams N onucvieams XUMUISCKUAN
JlaboparopHble onbIThl. 34. B3anMoieiicTBHE| SKCIIEPUMEHT, XapaKTEePU3 YOI CBOWCTBA a30THOM
KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C KHUCJIOTHI KaK OKUCIIHUTES, ¢ COOMIOACHUEM MPaBUII
MEIbI0 TEXHUKU 0€30MaCHOCTH
42 ®Pocdop. Coenunenus gocdopa. | CrpoeHue atoma 1 aorponus Gocdopa, Xapaxkmepuzoeams cTpoeHHE, AIVIOTPONHIO, HU3UUECKUE

[Tonstue o pochopHbIX
yI0OpeHusx

cBo¥icTBa 0enoro u kpacHoro Qocdopa, ux
npuMeHeHre. OCHOBHbBIE COSTMHEHMSI: OKCH T
tdocdopa (V) u oprodocdopHas kuciora,
¢docdatel. DocdopHbIe yT0OpeHHUs.
JemoncTpanuu. O6pa3ibl IpUPOAHBIX
coenuHeHuit Gochopa. O6pasibl BaXKHEUITNX

U XUMUYECKUE CBOMCTBA, MOJNy4YeHUE U PUMEHEHHE
docdopa ¢ UcroIb30BaHUEM PYCCKOTO (POJIHOTO) SI3bIKA U
s3bIka XUMUU. CaMOCTOSITENIEHO OnUChl8ams CBOMCTBA
okcuaa ocdopa (V) Kak KUCIOTHOTO OKCUA U CBOMCTBA
optodochopHOIt KUCTOTHI.

Hnnrocmpuposams 3TH CBOMCTBA




JUTSL HAPOJTHOTO X03sUCcTBa (hocharTos.
JlaboparopHble onbIThl. 35. Pacno3naBanue
docdatos.

YPaBHEHHUSIMU COOTBETCTBYIOLINX PEAKIH.
IIposooumun, Haba0Oams U ONUCHIBAMb XUMHYECKHUHI
AKCTIEPUMEHT C COOIIOIEHUEM MTPABHII TEXHUKU
0€3011aCHOCTH.

Pacnosnasams pocdar-uoHsI.

43 VYraepon CrpoeHne aToMa 1 aJUIOTPOIHS yIiIepo/ia, Xapaxkmepuzoéams CTpOCHUE, aJUNIOTPOIHUIO, (PU3HUECKHE
CBOMCTBa €ro MOAU(PHUKAIIUNI 1 X IPUMEHEHHE. | U XUMHUYECKUE CBOMCTBA, TIOJYICHHE U TIPUMEHEHHE
Hemouncrpanumu. [loromenue yriiem aMmop(dHOTO yriieposia ¥ €ro COPTOB C UCTIIOJIB30BAHUEM
PaCTBOPEHHBIX BEIIECTB MUJTH Ta30B. PYCCKOTO (POJTHOTO) SI3BIKA U SI3bIKA XUMUH.
BoccranoBiienue Mean U3 ee OKCHIa YIiieM. Cpasnueamsv CTpOSHHE U CBOICTBA anMasa u rpadura.
JlabopaTropHubie onbIThl. 36. ['openue yrasiB | Onucvliéams OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIE
KHCIIOPO/IC. CBOICTBa yriepoja.
IIposooums, Habarwoams U onucvléams XUMUIECKUN
AKCIIEPUMEHT ¢ COOTFOICHUEM MPaBUIT TEXHUKH
0e30macHOCTH
44 Okcupel yriaepoaa Oxcunpl yraepona (1) u (1V), ux cBoiicTBa Xapaxkmepuzosamsb cOCTaB, (U3NIECKUE U XUMUIECKHE
npumeHenue. JlaboparopHbie onbIThI. 37. CBOICTBa, MMOJIy4YeHUE U TIPUMEHEHUE OKCUIOB YIiepoJa ¢
[Tonydyenue, coOupanue u pacro3HaBaHHUE WCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
YTJIEKUCIIOTO ra3a XUMHH.
Yemanasnueames NpUYUHHO-CIEICTBEHHBIE CBA3H MEXKIY
BUJIAMU XUMUYECKUX CBA3EH, TUTIAMH KPUCTAJUIMYECKUX
pEeIIeTOK OKCHIOB YIiiepo/ia, NX (U3NYECKUMHU U
XUMHYECKUMH CBOMCTBAMHU, a TAK)KE IPUMEHEHUEM.
Cobnro0ams ipaBuiIa TEXHUKU O€30TIAaCHOCTH MPHU
MCII0JIb30BAHUU MIEUHOTO OTOIIeHUsl. OKasbiéams TEPBYIO
MOMOIIb MPU OTPABJICHUU YTaPHBIM T'a30M.
Ilposooumy, nabao0ams N onucviéams XUMUICCKUAN
SKCIIEPUMEHT C COOTIOICHUEM MPABUI TEXHUKH
06e30macHOCTH
45 VYronpHas KUCIOTa U €€ CONU VYronpHas kucnota. Conu yrojabHOU KUCHOTHL: | Xapakmepuzosams cOCTaB, PU3NUECKUE U XUMHUECKUE

KaJbLIUT, CO/Ia, MOTAIll, UX 3HaYCHUE B IPUPOJE
¥ JKU3HU yesoBeka. KecTKOCTh BOJIbI U CIIOCOOB]
ee ycrpaHenus. Jlemoncrpanun. O6pasiisl
MIPUPOJHBIX COeTUHEHUH yriaepoa. OOpasibl
BaXHEWINX KapOOHATOB Il HAPOTHOTO
xo3siicTBa. JlaGopaTopHble onbITHI. 38.

HonyquI/Ie yTOJ'IBHOfI KHCJIOTBI U U3YYCHHUC €C

CBOICTBA, MMOJIy4eHNE U IPUMEHEHHE YTOJIBHOM KHCIOTHI
ee couselt (kapOOHATOB M I'MJIPOKapOOHATOB) €
UCIMOJIb30BAHUEM PYCCKOTO (POJHOTO) SA3bIKA U S3bIKA
XuUMuu. Mnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEH
YTOJIbHOM KUCIIOTHI OT X COCTaBa.

O6vsacHaAmb, YTO TAKOE )KECTKOCTh BO/IBI.

Paznuuams BpeMEHHYIO U TOCTOSIHHYIO JKECTKOCTB BO/IBL.




cBoiictB. 39. [lepexon kapOOHATOB B
runpokapoonarsl. 40. Paznoxenue
rUIpoKapOOHaTa HATPHSL

Ilpeonazame criocoObl ycTpaHEHUs

YKECTKOCTH BOJIBI.

IIposooumuv, Haba0Oams U ONUCLIBAMb XUMHYECKHUHI
OKCIIEPUMEHT C COOJIFOICHUEM TIPABHIT TEXHUKU
0€30MacHOCTH.

Pacnosnasamn xapOOHAT-UOHBL. Bblnoansms pacdeThl 0
XUMHYECKUM (pOopMyITaM U ypaBHEHUSM PEaKIuii,
MPOTEKAOIINX C YYACTHEM COCTUHCHHI yriIepo/a.

46 Kpemunit CrpoeHue aToMa KpeMHUS; KpUCTAJUIMUeCKUid | Xapaxmepuzoeams CTpOEHHE aTOMOB U KPUCTAILJIOB,
KPEMHHH, €r0 CBOMCTBA U IPUMEHEHUE ¢uznyeckue 1 XuMHUYeCKHe CBOKWCTBA, TIOJYyYeHHUE U
MPUMEHEHHUE KPEMHUS C UCIIOJIb30BAHUEM PYCCKOTO
(poAHOTO) SI3BIKA U A3bIKA XUMHH.
Yemanasnueames NpUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY
CTPOEHHUEM aTOMa, BUJIOM XUMUYECKOU CBSI3U, TUIIOM
KPUCTAJIIMYECKON PEeleTKH KPeMHHUS, ero (pU3M4YeCKUMHU U
XUMHYECKUMHU CBOMCTBAMU. Buinonnsams pacdyeTsl 1o
XUMHYECKUM (pOopMyiiaM U ypaBHEHUSIM peaKklui,
MPOTEKAIONINX C YJACTHEM KPEMHHUS U €r0 COCAMHEHUN
47 CoenuHHUS KPeMHUS Oxkcunpl kpemuus (1V), ero npupoaHbIe Xapaxkmepuzosams cOCTaB, PU3NIECKUE U XUMUUIECKUE
pa3HOBUAHOCTH. CHUITMKAThI. 3HAYCHHUE CBOICTBA, MOJYYEHUE U IPUMEHEHNUE COCTMHEHU N
COEIMHEHUIN KPEeMHHUSI B )KUBOM U HEXKUBOM KPEMHHUS C UCIIOJIb30BAaHUEM PYCCKOTO (POAHOTO) SI3bIKA U
npupo/ie. A3bIKa XUMUHU.
JemouncTrpanun. OOpasisl MPUPOIHBIX CpasHusams TUOKCUABI YIIIEPOJa U KPEMHHUS.
COEIMHEHUI KPEMHUSL. Onucviéams BaXHEUIINE TUTIBI IPUPOIHBIX COSAMHEHUN
JlaGopaTopHblie onbIThl. 41. [Tonyuenue KPEMHHsI KaK OCHOBHOTO 3JIEMEHTA JINTOC(HEPHI.
KPEMHEBOU KUCIIOTHI M U3yYCHHE €€ CBOICTB Pacnosnasams cunukat-moHbI
48 CunukaTHasi IPOMBIIUIEHHOCTh [ToHsiTHE O CMIIMKATHOM MPOMBIIIEHHOCTH. Xapaxmepuzoeams OCHOBHBIE CUITMKATHBIC

Crekiio, IeMEeHT, KepaMuKa. /leMoHcTpauu.
OO0pas31bl cTeKI1a, KepaMHUKH, [IEMEHTA.

IMpOU3BOJICTBA.
PGCKpblean’Zb SHAYCHUC CUJIMKATHBIX MAaTCPUAJIOB B HAYKC,
SHECPIreTUKEC, MCAUIIMHEC U APYTUX obmacTax




49

O0006111EHIE 110 TEME
«HemeTauis»

YpPOK-ylpa)kHEHHE € UCIOJIb30BaHUE
CaMOCTOSATEJIbHOW PaOOTHI MO BHITIOJHEHUIO
IIPOBEPOYHBIX TECTOB, 3aJaHUI U YIIPAKHEHUN

Ilpo6ooums o1ileHKY COOCTBEHHBIX JOCTHKEHUM B
YCBOCHHUH TEMBI.

Koppexmuposamb cBOM 3HaHUS B COOTBETCTBHH C
IUTAHUPYEMBIM pe3yabTaToM. [1onyuams XAMHYECKYIO
UH(OPMAIIUY U3 PA3THYHBIX UCTOYHHKOB.
Ilpeocmasname unpopmanuio o reme «Hemeranisn B
BUJIe TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npumenenueM cpeacts UKT

50

Kontponbhas padoTa no teme «HemeTtamib

TEMA 4. TIPAKTAKYM 2 «CBOMCTBA COEIUHEHU HEMETAJLJIOB» (3 u)

51

Pemenne OKCIICPUMCHTAJIbHBIX
3anay no teme «lloarpymma
raJIOTE€HOB»-

Pemienne skcniepuMeHTAIBHBIX 337124 110 TEME
«[Toarpymra ragsoreHoB»

DKCIIEpUMEHTATBHO UCCIe008amb CBOMCTBA HEMETAIIOB
U UX COeIMHEHUN. Pewiams dKCTIEpUMEHTATBHBIC 33191
no teme «lloarpynna ranoreHos» Obpawamscsi C
n1abopaTOPHBIM 000PYTOBAHUEM U HArPEeBATEIHHBIMU
pruOOpaMH B COOTBETCTBUU C NMPABUIIAMH TEXHUKH
0€30MacHOCTH.

Habnrooams 3a cCBOMCTBaAMU T'aJIOTEHOB, HX COCIUHEHNUH U
SBIICHUSIMU, TIPOUCXOIALIUMU C HUMH.

Onucvieamb XUMUYECKHUM SKCTIEPUMEHT C TOMOIIIBIO
PYCCKOro (POAHOIO) SI3bIKA U SI3bIKA XUMUU.
Dopmynuposams BHIBOJBI IO PE3yabTaTaM MPOBEACHHOTO
JKCIIEPUMEHTA.

Compyonuyams B mipoliecce y4eOHOT0 B3aUMOJCHCTBHS
npu paboTe B rpymnmnax

52

Pemenue OKCIICPUMCHTAJIbHBIX
3aJa4 110 TEMC ((HOI[prTIHa
Kucjaopoaa»

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
«Honrpynna Kucjaopoaa»

DKCHEPUMEHTAIBHO UCCIe0068anb CBOUCTBA HEMETAIIIIOB
Y UX COCMHEHUI. Pewams SKCIEPUMEHTAIIbHBIC 3a1a4H1
no teme «lloarpynna kuciaopona

Obpawamuvca ¢ 1abOPaTOPHBIM 000PYAOBAHUEM U
HarpeBaTeIbHBIMU MPUOOpPAMU B COOTBETCTBHH C
MpaBWJIaMU TEXHUKH 0€30MaCHOCTH.

Habniooamw 3a cBOWiCTBaMU CEPHI, €€ COSAUHEHUN U
SABJICHUSIMU, TIPOUCXOIAIIUMH C HUMH.

Onucvleams XUMUYECKUI IKCIEPUMEHT € TIOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.
@opmynuposams BBIBOJBI 110 PE3yIbTaTaM MPOBEAECHHOTO
HKCIIEPUMEHTA.




Compyonuyams B Tiporiecce y4eOHOTO B3aUMOICUCTBUS
pu padoTe B rpynmnax

53 [Toyuenue, cobupanue u [Toyuenue, coOupanue u pacro3HaBaHUE Ionyuams, cobupamv WM pacnoswasams  BOAOPO],
pacro3HaBaHUE Ta3oB ra3oB KHCJIOPOJI, aMMHUaK M YTICKUCIIbIH ras.
Obpawamucs ¢ 1aOOPaTOPHBIM 000PYTOBAHUEM U
HarpeBaTCJIbHbIMHA HpI/I60paMI/I B COOTBETCTBHUU C
IpaBUJIaMU TEXHUKHU 0€30M1aCHOCTH.
Habniooams 1 onucviéams XAMUYECKUIN SKCTIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI IO pe3yabTaTaM
MIPOBEACHHOTO DKCIIEPUMEHTA.
Compyonuyams B IPOIIECCE YIEOHOTO B3aMMO/ICHCTBUS
npu paboTe B rpymnmnax
TEMA 5. KPATKHUE CBEJAEHUS Ob OPTAHUYECKUX COEJIUHEHUSAX (4 4)
54 YraeBo10po bt Heoprannueckue u opraHu4ecKe BeIeCTBA. Xapaxkmepuzosams 0COOCHHOCTH COCTaBa U CBOMCTB
Yraesonopoabl. MeraH, 3TaH, IponaH Kak OPraHNYEeCKUX COCTMHEHUH.
npe/iebHbIE YIIIEBOOPOAbl. DTHIIEH U Pasnuuams nipenenbHble U HENPeAeIbHbIE
alleTUJICH KaK Helpe/ielbHbIe YIJI€BOI0POIbI.
(HeHachIIIEHHbIE) YTrIIeBO10poabl. ['openue Has3zvieamw v 3anucvieams GopMysbl (MOJNEKYISIPHBIE U
yriaeBoaopooB. KauecTBeHHbIE peakiny Ha CTPYKTYpHBIE€) Ba)KHEHIIMUX MpeICTaBUTENEH
HenpeelibHbIe coeAnHeHus. Peakuus YIJIEBOIOPOIOB.
neruapupoBanus. Jlemoncrpanuu. Monenu IIpeonazame SKCIEPUMEHT IO PACTIO3HABAHUIO
MOJIEKYJI MeTaHa, 3TaHa, IPOTaHa, STUJICHA U | COEJAMHEHUN HeMpPeeIbHOTO CTPOCHHUSL.
aneTusieHa. BzaumoelicTBre aTUIeHA C Habniodams 3a X010M XUMHUYECKOTO SKCIIEPUMEHTA,
OpOMHOI1 BOJIOM M pacTBOPOM IepMaHTaHaTa OTIMCHIBATH €T0 U JIeNaTh BHIBOJIBI HA OCHOBE
KaJus HAOIIOICHU.
Qukcuposams Pe3yabTaThl IKCIEPUMEHTA C TIOMOIIBIO
PYCCKOro (POAHOTO) SI3bIKA, a TAKXKE C TIOMOIIBIO
XUMHUYECKUX HOPMYI U ypaBHEHHH.
55—56 | Kucnopoacoaepsxairue DTUIIOBBIN CIHPT, €ro MOJIyuYeHHe, Xapaxmepuzoeams CIUPTHI KaK KUCIOPO/ICOACPKALIUE

OpPraHn4eCKUucC COCANHCHUA

npUMEHEeHHE U (pU3Hn0JIoTnYecKoe IeicTBHE.
TpexaToOMHBIN CIUPT NIMLEPHH.
KauecTBeHHas peakuiis Ha MHOTOAaTOMHbBIE
CIUPTHI. YKCYCHasl, CTEAPUHOBAs U OJIEMHOBAs
KHCJIOTHI - IPEICTAaBUTENH KJlacca
KapOOHOBBIX KUCIOT. JXKupbl. Mbuid.

OpPraHNYeCKHe COEIMHEHHS.
Knaccuguyuposams cnupThl IO aTOMHOCTH.

Has3zvieams nipeicTaBuTeNe 01HO- M TPEXaTOMHBIX
CIHUPTOB U 3aNUCbI6amb UX (HOPMYIIBL.
Xapaxkmepuz06ams KUCIOTHI KaK KMCIOPOACOAEpIKaIINE
oprannyeckue coearHeHus. Ha3piBaTh npeacraButeneit




Hemoncrparmu. O0mue XuMHIECKUe
CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM
kucioThl. KauecTBeHnnas pcaKkuus Ha
MHOTI'0aTOMHBIC CIITMPTLBI

MNpEACIIbHBIX 1 HCIIPECACIbHBIX Kap60HOBBIX KHCIIOT U
3anucvléams uX GOPMYJIbL.

Xapaxmepuzo6ambs KUPHI KaK CI0XHBIC (PHUPBI, a MBUIA
— KakK COJIM KapOOHOBBIX KHCIOT

o7 AzoTconepikalye opranuueckue | AmMuHOTpynna. AMHHOKHUCIIOTBI. Xapaxmepuzoeams aMUHBI KaK cojepiKalline
COEJIMHEHUS AMUHOYKCYCHasi KUcioTa. benku (MpoTenHsl), | aMUHOTPYIIIY OPraHUYECKUE COETUHEHMUSL.
uX (YHKINU B )KUBBIX OpraHU3Max. Xapaxmepuzoeams aMUHOKHUCIIOTHI KaK OpraHU4YECKHE
KauecTBeHHbIe peakiuy Ha OENIKHU. aM(pOTEpHbIE COEIMHEHUS, CIOCOOHBIE K PEAKLIMSIM
JlabopaTtopHubie onbIThl. 42. KauecTBeHHbIE MOJIMKOHICHCAIMH.
peakuuu Ha OenKu Onucvieams TpU CTPYKTYPHI OEITKOB U UX
OMOJIOTHYECKYIO POJIb.
Pacnosnasams 6€1Ky ¢ TOMOIIBIO IBETHBIX PEAKIMM
TEMA 6. OGOBIIIEHUE 3HAHWH IO XUMHMH 3A KYPC OCHOBHOM IIKOJIBL. ITOJITOTOBKA K OI'3 (11 u)

58 [lepnoanueckuil 3aK0H 1 [Tepnognueckuii 3axoH u [leprnoguyeckas IIpeocmasnsims MHGOPMALUIO IO TEME
[Tepuonnueckas cucrema Jl. U. cucTemMa XuMU4YecKux 3neMeHToB Jl. 1. «ITepnognuecknii 3axkoH u [leproanueckas cucrema /1.
MenpeneeBa B CBETE TEOPUU MenneneeBa. @U3MUECKHUI CMBICIT W. MenpeneeBa B CBETE€ TEOPUH CTPOCHUS aTOMa» B BHJIE
CTPOEHHMS aTOMa MOPSAAKOBOTO HOMEPA JIEMEHTA, HOMEPOB TabJUI, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C

MEepUO/ia U TPYMIbl. 3aKOHOMEPHOCTH npumeHenuem cpencts UKT. Beinoauams TecToBbIE
W3MEHEHHUsI CBOMCTB 3JIEMEHTOB U UX 3a/laHus 110 TEME.
COCIMHEHUH B IEPHOJIaX U IPYIIIAX B CBETE
IPEICTABICHUI O CTPOCHUH aTOMOB
anemMeHToB. 3HaueHue [lepuoanueckoro
3aKOHa
59 Buner xumMnuecknx cBs3ed u Bunpl xumMnueckux cBsi3eil M THUIIBI

THUIIBI KPUCTAJNIMICCKUX
PCUICTOK.

Bzaumocs3b CTPOCHUA U
CBOMCTB BEIIECTB

KPpUCTAJNIMYCCKUX PCIICTOK. Bzaumocssi3b
CTPOCHHA U CBOMCTB BEIIECTB

IIpeocmasname nndopmanuio mo reMe «Buabl
XUMUYECKUX CBS3€U U TUIbI KPUCTAIUIMYECKUX PELIETOK.
B3auMoCBsI3b CTPOEHHUS U CBOMCTB BEIIECTBY» B BUIE
TabIuUI, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C
npumeHenuem cpeacts UKT.

Buvinoansims TECTOBBIE 3a1aHUSA 110 TEME
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Krnaccudukanus XaMHUYECKUX
peakuui 1o pa3InyHbIM
npusHakaM. CKopocTh
XUMHUYECKUX PEAKIIUI

Krnaccudukarus XUMHYECKUX pEaKuii 1o
Pa3TUYHBIM MPU3HAKAM (YUCIIO U COCTAB
pearupyomux u 00pa3yroIIIXcs BEIIECTB;
HaJIM4Ke TPaHUIlbl pasnena ¢asz; TerIoBoi

3¢ (deKT; U3MCHCHHE CTETICHEH OKUCIICHUS
aTOMOB; UCIIOJIb30BaHUE KaTaIN3aTopa;
HanpasJieHue nporekanusi). CKopocTb
XUMHYECKUX PEaKIui U (haKTOPbI, BIUSIONINE

Ha HEC

IIpeocmaensams NHGOPMALHIO IO TEME
«Knaccudukanus XuMUUECKUX PEaKIUi 1O Pa3InIHbIM
npusHakaM. CKOpOCTh XUMHUUYECKUX PEAKIUID B BUJIE
Ta0JIM1Ll, CXEM, OIOPHOTIO KOHCIIEKTA, B TOM YHCJIIE C
npumenenuem cpeacts MKT.

Buvinonnamo TeCTOBBIE 3aJaHUS 110 TEME

61

Jlucconmanus IeKTPOJIUTOB B
BOJHBIX pacTBopax. MoHHbIE
YpaBHEHUS peaKIUid

DNEeKTPOIUTHYECKAs JUCCOLUALUS KUCIIOT,
OCHOBaHUH, cojiel. loHHbIEe ypaBHEHMS.
VYcnoBus nporekanus peakiuii oOMeHa 0
KOHIIa

Xapaxmepuzosamwv 001IME, 0OCOOCHHBIC U
VHIUBUIyaJIbHbIE CBOKMCTBA KUCIIOT, OCHOBAHMI, COJIEH B
CBETE TEOPHH IIEKTPOJIMTHYECKOU

Apeymenmuposams BOZMOKHOCTh MPOTEKAHUS
XUMUYECKUX PEAKIIUN B paCTBOPAX JIEKTPOJIHUTOB,
HCXOJS U3 YCIOBHIA.

62

OKUCITUTENBHO-
BOCCTAaHOBUTEILHBIC PEAKITUN

OKHCITUTEITFHO-BOCCTAHOBHUTEIIHHEIC pCaKkIuu.
OKI/ICJ'II/ITCJ'IB, BOCCTAaHOBHTCIIb

Xapakmepuz06amsb OKUCTUTEIHHO-BOCCTAHOBUTEIHHBIC
peaKIuu, OKUCIUTENb U BOCCTAHOBUTEITb.

Omauyams STOT TUT PEaKIUid OT peakIiuii oOMeHa.

3anucwvieamo ypaBHEHUS OKHUCIIUTEIbHO-
BOCCTaHOBUTEIBbHBIX PEAKIIUH C TOMOIIBbIO AIEKTPOHHOTO
OastaHca.

63-66

Knaccudukanus u cBoiicTBa

[Ipocteie u croxHbIe BenlecTBa. MeTallbl U
HemeTaiuibl. CocTaB, KiacCU(pUKaLus
Heoprannyeckux BemiectB. Kinaccuduxauus u
00l1Me XUMUYECKHE CBOMCTBA OKCHIOB U
TUAPOKCUAOB (OCHOBAHUIA, KHCIIOT,
aM(pOTEepHBIX TUIPOKCUIOB), COJU B CBETE
TO/

Knaccugpuyuposams Heoprannyeckue BeliecTsa mo
COCTaBY M CBOWMCTBAM.




67-68

TpeHuHr TecTupoBaHue 110
BapuaHTam ['MMA npouuisix et u
JE€MOBEPCUU

Tpenunr-rectuposanue no sapuantam ['MA
MPOLLIBIX JIET U IEMOBEPCUN

Buvinonnams tectol B popmare OI'D 3a Kypc OCHOBHOM
IITKOJTBI.

AJICKBAaTHO oyeHusams CBOM YCIIEXU B OCBOCHUU Kypca
OCHOBHOM IIKOJIBI.

ApPryMEHTHPOBAHHO 6b10Upams BO3MOKHOCTD ClIa4d
OI'D no xumwumu.

Ilpoeyuposams cOOCTBEHHYIO 00pa30BaTEIBHYIO
TPACKTOPHIO TI0 U3YICHUIO XUMHUH B CPETHEH IITKOJIe




Vil. OIIMCAHUE YYEBHO-METOINYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA
OBPA3OBATEJILHOU JEATEJBHOCTH

IleyaTHbie MOCOOMS:

YMK «Xumus. 8 kiaacce»

* Xumus. 8 kinacc. Yue6nuk (aBrop O. C. I'abpuesnsin). 288 c.

* Metonuueckoe nocobue. 8 knacc (aBropsl O. C. 'abpuensn, C. A. Cnagkos). 190 c.

* HactonbHas kuura yuutens. 8 kiacc (aBropsl O. C. I'abpue- nsn, H. [1. BockoOolinukosa, A. B. flurykosa). 400 c.
*Pabouas terpans. 8 kinacc (aBropel O. C. T'aGpuensH, C. A. Cnaakos). 208 c.

* KonTposnbHbie u mpoBepounbie paboTsl. 8 kinacc (aBtopbl O. C. I'aGpuensu u 1p.). 224 c.

« XuMHusl B TeCTax, 3ajiayax, ynpaxuenusx. 8 kiacc (aBropsl O. C. ['abpuensn, T. B. Cmupnona, C. A. Cnaakos). 224 c.
* TeTpanp 111 1a00OPATOPHBIX OMBITOB U MpakTHueckux padort. 8 kinacc (aBropsl O. C. 'abpuensn, A. B. Kymniosa). 96 c.
* Terpaap 1Jis OLICHKH KavyecTBa 3HaHMM 110 XxumuH. 8 kiacc (aB- Topsl O. C. [N'abpuensn, A. B. Kyniosa). 112 c.

» Xumudeckuii skcriepuMeHT B 1mkose. 8 kiacc (aBropel O. C. I'aGpuensu, H. H. Pynos, B. U. Tonkynos). 304 c.

YMK «Xumus. 9 kixace»

* Xumus. 9 kinacc. Yuebnuk (aBtop O. C. I'abpuensn). 320 c.
* Metoauueckoe nmocoodue. 9 xknace (aBropsl O. C. I'abpuenss, C. A. Cnagkos). 190 c.

* Knura qs yuurens. 9 knace (aBropel O. C. T'abpuensn, U. I'. Octpoymos). 400 c.

*Pabouas terpaap. 9 kmacc (aBropel O. C. Tabpuenssn, C. A. Cnankos). 224 c.

* Kontponbabie 1 ipoBepounbie pabotsl. 9 kiacc (aBtoper O. C. ['abpuensu u ap.). 240 c.

* XuMusl B TeCTaX, 3ajavdax, ynpaxuenusax. 9 kmacc (apropsr O. C. I'abpuensn, T. B. Cmupnosa). 288 c.

» TeTpanp 111 1a0OPATOPHBIX OMBITOB M MpakTHueckux padot. 9 kimacce (aBropel O. C. 'abpuensn, A. B. Kymnmosa). 112 c.
* TeTpanp A1 OLICHKU KayecTBa 3HaHMM 1o xumuu. 9 kinace (aB- Topsl O. C. N'abpuensu, A. B. Kymosa). 112 c.

* XumMu4ecknii sKkcriepuMeHT B mmkose. 9 kmacc (aBropel O. C. IMaGpwmensH u ap.). 208 c.

JKPAHHO-3BYKOBbBIE NOCOOUS:

* CD-ROM: xumus 8. Xumus. 8 kimacc. DNeKTPOHHOE MYTbTUMEINITHOE U3JaHUE.
* CD-ROM: xumus 9. Xumus. 9 kinacc. DIeKTpOHHOE MYJIbTUMEIUINHOE U3 TaHUE
Xumus (8-11knacc) Bupryanbnas nabopaTopust




TexHuueckue cpejAcTBA O0YYCHUS
KommeroTep,

IIPOEKTOP,

KOJIOHKH

IludpoBblie U 3J1eKTPOHHbIE 00pPa30BaTeibHbIE PeCYPChI.
OUIIN — PenepanbHblii HHCTUTYT NEAArOTMYECKUX U3MEPEHUN
http://www.fipi.ru

OO6pa3zoBatenbHbIN MOPTAT JJI MOJATOTOBKU K IK3aMEHaM
http://sdamgia.ru

OI'BbY «DenepanbHbIil HEHTP TECTUPOBAHUS»
http://www.rustest.ru

lNazeta «XuMus» U calT At yuutens «5 uay Ha ypoK XUMUK)
http://him.1september.ru

OCHOBBI XUMUU: 00Pa30BATEIIHHBIA CANT JJISI IIKOJIBHUKOB U CTYJIEHTOB
http://www.hemi.nsu.ru

WebElements: oHialiH-ClIpaBOYHUK XUMUYECKUX dJIEMEHTOB
http://webelements.narod.ru

BupryanbsHas xuMuyeckas mkoJia

http://maratakm.narod.ru

3aHUMaTeNIbHas XUMHS . BCe 0 MeTajlIax

http://all-met.narod.ru

Opranudeckast XUMHUS: JICKTPOHHBIN YUSOHHK SIS CPETHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru

Kosuteknus. EcTecTBEHHO-Hay4YHBIE S9KCIEPUMEHTHI
http://experiment.edu.ru/

XuMus 7151 BCEX: WILTIOCTPUPOBAHHBIE MAaTEPHAIIBI TIO OOIIIEH, OPraHNnYeCKON 1 HEOPTAHMYECKOW XUMUHU

Y4eOHO-IPAKTHYECKOE Y VIEOHO0-1200pATOPHOE 000PYI0OBAHHUE:
MukponabopaTopuu Jjisi XUMUYECKOT0 SKCTIEPUMEHTA;
Becol nabopaTopHbI€ 2JIEKTPOHHbBIC



http://www.fipi.ru/
https://docviewer.yandex.ru/r.xml?sk=14e4038a9fc65a7833a573e59f24c7f3&url=http%3A%2F%2Fhim.1september.ru%2F
https://docviewer.yandex.ru/r.xml?sk=14e4038a9fc65a7833a573e59f24c7f3&url=http%3A%2F%2Fwww.hemi.nsu.ru%2F
https://docviewer.yandex.ru/r.xml?sk=14e4038a9fc65a7833a573e59f24c7f3&url=http%3A%2F%2Fwebelements.narod.ru%2F
https://docviewer.yandex.ru/r.xml?sk=14e4038a9fc65a7833a573e59f24c7f3&url=http%3A%2F%2Fmaratakm.narod.ru%2F
https://docviewer.yandex.ru/r.xml?sk=14e4038a9fc65a7833a573e59f24c7f3&url=http%3A%2F%2Fall-met.narod.ru%2F
https://docviewer.yandex.ru/r.xml?sk=14e4038a9fc65a7833a573e59f24c7f3&url=http%3A%2F%2Fwww.chemistry.ssu.samara.ru%2F

KoMmekT anekTpocHa0keHust

TepMoMETp dIIEKTPOHHBIN

bans komOuHMpoBaHHas 1abopaTopHas
KoMmmekt koab 1eMOHCTpallMOHHBIX
Komruiekt MepHO# oCy bl

KommuiexT uznenuii u3 kepamuku u gapdopa
[TpuGop nns mosrydeHus ra3oB (IEMOHCTPAIMOHHBIN )
YcTaHoBKa /ISl IEPETOHKU BEUIECTB

[IITaTuB yHUBEpCAIBHBIN

[IpoGupku CTEKISHHBIE;

CrakaHbl CTEKJISIHHBIE;

[lanouyku CTEKIIIHHBIE;

TpyOku coenMHUTENbHBIE: CTEKIISTHHBIE, PE3UHOBBIE;
[IpoGku pe3nHOBbIE;

CrnupToBKH;

Jlepxaliku Uit IpoOUpPOK;

HITatuBs! 1a00paTOPHBIE;

HITaTuBsl 11 NPOOUPOK;

BopoHku CTEKIISIHHBIE;

DOuibTpa;

AcbecToBasi ceTka.

HarypajbHble 00beKTbI:

HabGop mMojeseit aToMOB JiJIg COCTABICHMS MOACIECH MOJIEKYJI IO OPraHUYECKON M HEOPraHMYECKON XUMUH

HaGop moneneil KpucTauIMIecKUX peIieTok (aamas, rpadur, kene30, KaMeHHas COJIb, JIe, MarHuil, MeJb, YTJICKUCIIBIA Ta3,
mon)

Komnekuus «BojmokHay

Komneknna «MeTtamibl»

Komnexmus «HedTs 1 poayKThI €€ mepepadboTKm»

Komnekuus «TonauBoy»

Komteknus «HyryH u crainb»




Konnexmmsa «IImactMaccei»

Komnexuus «I1lkana TBepaocTu»

Komeknuusa «ATIOMUHUNY

Komnexuus «KaMeHHBIN yroib U IPOIYKThI €10 IepepadoTKI»
Konnexumsa «CTeKIIO B U3ASIINS U3 CTEKIIay

Komnexuus «MuHepaibl 1 TOPHBIE TTOPOJIBI»

XUMHYECKHE PEAKTUBDI

Ha6op Nel C «Kucnots»

Ha6op No20 BC «KucnoTsi»

Ha6op Ne3 BC «l1lenoumn»

Ha6op Ne4 OC «Oxcuibl METaioB

Ha6op Ne5 OC «MeTtamibl»y Manbii

Ha6op Ne5 C «Oprannueckue BelecTBa

Ha6op Ne6 C «Oprannueckue BeIecTBa

Ha6op Ne7 C «MuHepanbHbIe YI00pESHHS

Ha6op Nell C «Comnu 1y1st A€MOHCTpAIUU OTIBITORY
Ha6op Nel12 BC «Heopranuueckue BemiecTBa Ajisi J€MOHCTPALIMOHHBIX OIBITOB
Ha6op Nel3 BC «I"amoreHuan»

Ha6op Nel0 OC«Cynbdatsl, cyabhuThI, CyIbGUIBD
Ha6op Nel7 C «Hutpate» (c cepedbpom)

Ha6op Nel8 C «Coenmnenus: xpoma

Ha6op Nel19 BC «Coenunenus mapranma"

Ha6op Ne21 BC «Heoprannueckue BemecTBa
Ha6op Ne22 BC «MHnukaTopsi»

Ha6op Ne24 OC «Matepuanbi»

['oprouee nst cnupTOBOK

JleMOHCTpAIIMOHHbIE TOCO0MSA
Ta6nuna «Ilepuoanyeckas cuctema xumudeckux anemenToB .M. MennaeneeBa»
Ta6auna «PacTBOpUMOCTB COJIEH, KUCIIOT U OCHOBAaHUM B BOJIC)




Tabnuua «NeKTPOXUMUYECKUN P HANPSIKEHU METaIIOB)

Komnnekt tabauir [THTIO «O6pa3oBaHue»

[lepuoauueckasi cucteMa xumuueckux snemMenToB [[.. MenneneeBa (IJIMHHONIEPUOTHAS )
PacTBOpHMMOCTB KUCIIOT, OCHOBAaHMM, COJIEN B BOJE U Cpella pacTBOPOB
KonuuecTBeHHBIC BETUYMHBI B XUMUU

OTHOCHUTENTBHBIE MOJEKYIISIPHBIE MAaCChl HEOPTAaHUYECKUX BEIIECTB
[TpaBuina no TexHuke 6€30MaCHOCTHU MPU PAdOTEe B XUMUYECKOM KaOUHETE
3HaKu MO TeXHUKE O€30MaCHOCTH MPH BHITIOJTHEHUNU XUMHUUECKUX OIBITOB
[TpaBuiia mo TexHuke 6€30MaCHOCTH MPHU PadOTE CO CIIUPTOBKOI
XuMH4Y€ECKas ocya

HarpeBarenbHbie puOOpbI

Harpesanue

Brinenenue BemecTB U3 HEOJHOPOIHBIX CMECEH

Briznenenue BemecTB U3 HEOHOPOIHBIX CMECEH

[IpuroroBiieHre pacTBOPOB 3aJaHHON KOHIIEHTPAIIUU

[Tomyuenue u coOupaHue ra3on

B3BemmBanue

OO6mue mpaBuiia paboTHI CO IIeJI0YaMU

OO6mue mpaBuiia paboOTHI ¢ KUCIOTAMH

OO6mue mpaBuiia padoOTHI C MIEI0YHO3EMETBHBIMU METaJIJIaMU
YcerpolicTBO M ncnodib3oBanue annapara Kuma

Cnoco0ObI CKUTaHUS TOTUTHBA

[Ipon3BoacTBO amMmmMuaka

OO0GXuT U3BECTHSIKA

[Tpon3BOACTBO CEPHOM KUCIOTHI

[Tpon3BOACTBO a30THOM KHCIOTHI

[Ipon3BOACTBO aMMHAYHOM CEIIUTPHI

CunukaTHas MPOMBIIUIEHHOCTh

DIIEKTPONIN3 XJIOpUAa HATPUS

O6oramenue pya diaoramueit




[Tonmyuenue anmroMuHUSA

XuMHs JTOMEHHOTO IIpolecca
[Ipou3BoACTBO UyryHa

Konseprep ¢ KUCTIOPOIHBIM TyTHEM
BrinnaBka cranu B 3JIEKTPOHHO-TYYEBOU €YU
[lepepaboTka HedTH

Ctpoenne aTroma

DneKTpoHHAsl OpOUTAIb

Mojienu aTOMOB HEKOTOPBIX 3JIEMEHTOB
Xumuueckas CBA3b

BanentHocTh

CreneHu OKUCIICHUS

Kpucranmiel

Homenxkmnarypa conen

bunapHsble coennHeHus

Homenkiiatypa opraHnueckux cOeIMHEHNUN
CrpykTypHas usomepus
IIpocTpaHcTBEeHHas U30MEpHUs

I'omonorus

[IpenenbHbIE YII€BOAOPOABI
HenpenenvsHble yrieBoaopoasl

O yHKIIMOHAJIBHBIE TPOU3BOAHBIE YTIIEBOAOPOIOB

KommnekT Tabauit s 8-9 kiaccos:
BanentHocts

Ctpoenue aroma. M3oTormnbl

OO0pazoBaHre HOHHOU CBSA3U

OO6paszoBaHne KOBAJICHTHOU CBA3HU

Tunel KPUCTATUTMYIECKUX PEIIETOK
OKHUCIHTEIIFHO-BOCCTAHOBUTEIBHBIC PEAKITUU
Peakniun oOMeHa B BOJHBIX pacTBOpax




Baxxneunume KucioTsl U UX COJIU
Knaccudukanus okcuaos

Knaccuduxanus conei

['eneTnyeckas CBA3b BAXKHEHIIIUX KJIACCOB HEOPTAaHUYECKUX BEIIECTB
Kucnornocts cpensl

DIIEKTPONIUTUYECKAS TUCCOLUALIUS
CKOpOoCTh XUMHUECKUX PEAKIIUIMA
XUMHYECKOE PABHOBECHE

Knaccudukanus opraHu4ecKux coeMHEHU M
N3omepus

['omonorus

HedTh — uicTOUHMK yTII€BOIOPOIOB

benku

VIII. IJJAHUPYEMBIE PE3YJbTATHI U3YUEHUA XUMHUHU B OCHOBHOM IIKOJIE

B pe3ysbTaTe H3y4eHUsi XMMHH BbINYCKHAK OCHOBHOM IIKOJbI HAYYHTCH:

e Ha3bIBaTh XMMHUYECKHUE AJIEMEHTHI U XapaKTEPU30BaTh UX Ha OCHOBE M0J0keHus B [lepuoguyeckoii cucteme;

e (GdopMynHpoBaTh U3YUYCHHBIC TMOHSITHUS: BEIIECTBO, XUMUYECKHUM PJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, MPOCTOE U
CJI0’KHOE BEILIECTBO, XUMHYECKAsl pEaKIsl, BUJbl XUMUUECKUX PEAKIUH U T. I1.;

e OmpeAenarTh 1no GopMmysaM COCTaB HEOPTAHMUECKUX U OPTaHUYECKUX BEIIECTB, YKa3bIBATh BAJIGHTHOCTH aTOMOB XUMHUYECKUX
AJIEMEHTOB WJIM CTEIIEHU UX OKUCIICHUS;

e  Pa3bIACHATH MHPOPMAIHIO, KOTOPYIO HECYT XUMUYECKUE 3HAKHU, (OPMYIIBI U YPABHECHHUS;

e KJaccUUIMPOBATh MPOCTHIC (METAJUIBI, HEMETAJUIbl, OJIArOPOJIHBIE Ta3bl) U CIOXKHBIC BellecTBa (OMHAPHBIC COCTMHECHMSI, B
TOM YHMCJIE U OKCHJIBI, @ TAKXKE TUPOKCUIBI- KUCIIOTHI, OCHOBaHHUS, aM ()OTEPHBIE TUIPOKCHUIBI U COJIN);

e ¢dopmymnuposats [leprnonnuecknii 3aK0H, OOBICHATH CTPYKTYpY U HHPOpMaInio, KoTopyro HeceT [leproandeckas cucrema
xuMuueckux 3semeHToB J[. 1. Menneneesa, packppiBath 3HaueHue [lepu- oaguueckoro 3akoHa;

e XapaKTepU30BaTh CTPOCHHE BEUIECTBA - BUAbl XUMUUYECKUX CBA3EH U TUIIBI KPUCTAINIMYECKUX PEIIETOK;

e OIHCHIBATH CTPOCHHE aTOMOB XUMHUUCCKHUX A1eMeHTOB Ne 1—20 u 26 1 oToOpaxkaTh UX C IOMOIIBIO CXEM;

e  COCTaBJSITh POPMYJIbI OKCUIOB XUMUUYECKUX SJIEMEHTOB U COOTBETCTBYIOLIUX UM THIAPOKCHJIOB;



e  3aMHUCHIBATh CTPYKTYPHBIE (POPMYJIBI MOJICKYJISIPHBIX COEAMHEHUN U (POPMYIIbHBIE €IUHULIBI HOHHBIX COCAUHEHUN 110
BAJICHTHOCTH, CTETICHSIM OKHCJICHUS WJIU 3apsiiaM UOHOB;

e (opMyIHpPOBATH OCHOBHBIE 3aKOHBI XMMHU - IOCTOSTHCTBA COCTAaBa BEILIECTB MOJICKYJISIPHOTO CTPOCHUS, COXPAHEHHSI MaCChI
BEILIECTB, 3aKOH ABOTajipo;

e (OpMYyIHPOBATH OCHOBHBIC MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YUCHUSI U TEOPUU AJICKTPOJUTUUECKON AUCCOIUAIINN;

e ONPEAENATh MPU3HAKH, YCIOBUS IPOTEKAHUS U TIPEKPAIEHUS XUMUYECKUX PEAKIIHi;

e COCTaBJISITh MOJIEKYJISIPHBIEC YPAaBHEHUSI XUMUYECKUX PEAKIUH, TOATBEPKAAIONINX O0IINE XMMUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX BEIIECTB U OTPAKAIOIINUX CBI3U MEXKY KJIaCCaMU COCTMHEHUN;

e COCTaBJSITh YPAaBHEHHS PEAKIHUA C y4aCTHUEM DJECKTPOJHMTOB B MOJIEKYJIIPHOM U MIOHHOM BHUAX;

e ONPENENATH MO0 XUMUUYECKUM YPaBHEHUSIM MPUHAIIICKHOCTh PEaKIUi K ONpeIe]ICHHOMY TUITY WIH BUAY;

e [] cocTaBisATh ypaBHEHUS OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C TTIOMOIIBIO METO/Ia AJICKTPOHHOTO OaaHca;

e TIPUMEHSTH MOHATHUS KOKUCICHHUE» U «BOCCTAHOBIICHUE)» JIJIsI XapaKTEPUCTUKU XUMHUYECKUX CBOWCTB BEIIIECTB,;

e ONPENENATh C MOMOIIBIO KaueCTBEHHBIX PeaKIuil XJIOpHa-,cyiabdar- u KapOOHAT-aHUOHBI U KATHOH aMMOHHUSI B PACTBOPE;
e OOBSICHSATDH BIUSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUUECKUX PEAKITHIA;

e  XapaKTEepHU30BaTh MOJIOKEHUE METAINIOB U HEMETAIOB B Ileprnoanueckoil cucteMe 3J1€MEHTOB, CTPOCHUE UX ATOMOB U
KpUCTAJI- JIOB, O0IIHe (PU3NYECKUE U XUMUYECKHE CBONCTBA;

e OOBSCHATH MHOTO0OOpa3ue MPOCTHIX BEIIECTB SBJICHUEM AJUIOTPOIHH U YKa3bIBaTh €€ MPUYUHBI,

e paziIuyaTh THUIPO-, TUPO- U BIEKTPOMETAIUTYPIHIO M WLIIOCTPUPOBATH UX MPUMEPAMH MPOMBIIIIIEHHBIX CITIOCOO0B
MOJIYYEHUSI METAILJIOB;

e JaBaTh OONIYIO XapakTepucTuky 3neMeHToB |, 1, VII A rpymm, a Takke Bogopoaa, KUCI0poa, a3oTa, cepsl, pocdopa,
yriaepoja, KpeMHHUsI U 00pa30BaHHBIX UMU MIPOCTHIX BEHIECTB U BAXKHEHUIIINX CO- IUHEHUN (CTPOCHHE, HAXOXKICHUE B PUPO/IE,
noJiyueHue, GU3nIecKrue 1 XUMHIEeCKIE CBOMCTBA, IPUMEHECHHE);

e  OIKCHIBATH KOPPO3HIO METAIIOB U CIIOCOOBI 3aIIUTHI OT HEE;

e TMPOM3BOJAUTH XUMHUYECKHE PACUYETHI C UCIOJIb30BAHUEM MOHSITUN «MAcCOBasl 10JIs1 BEIIECTBA B CMECHY, «KOJIUYECTBO
BEILIECTBAY,

e «MOJSIpHBIH 00BEM» IO (hOpMyTIaM U YpaBHEHUSM PEaKIINIA;

e ONUCHIBATH CBOMCTBA U MPAKTUUYECKOE 3HAUEHUE U3YUYEHHBIX OPraHUYECKUX BEIIECTB;

e  BBINOJIHATH 0003HAYEHHBIE B MPOTPAMME IKCIIEPUMEHTBI, PACIIO3HABATh HEOPTraHUYECKHUE BEIIECTBA MO0 COOTBETCTBYIOIIUM
MIpU- 3HAKaM;

e coOJIOAaTh MpaBuia O€30MacHON pabOThl B XUMUYECKOM KaOuHeTe (11abopaTopun).
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