PABFOUASA ITPOT'PAMMA I10 KYPCY BHEYPOUHOM OEATEJIBHOCTU
ZU1s1 C/IaboBUAAIIIMX 00yUarOLIXCS
«KOPPEKIIMOHHO-PA3BUBAIOIIVE 3AHATHSA I10 XUMUN»

yPOBEHb OCHOBHOTI0O 006111ero o6pa3oBaHus

(peamu3arusa PI'OC OOOQ, yTBepKAEeHHOro ITprKa3oM MuHobpa3oBaHus PO
or 17.12.2010 Ne1897)

Pe3y/bTaThl 0CBOEHMSA KypCa BHEYPOUHO# J1esTe/TbHOCTH:

ITo 3aBepiieHNH Kypca XMMHH Ha 3Tarie 0CHOBHOTO 00111ero 06pa30BaHusi BEIMTYCKHUKY OCHOBHOM LLIKOJIBI

JOJDKHBI OB/aZieTh C/Ie[yIOIMMY pe3y/bTaTaMu:
JIMUHOCTHBIE pe3y/bTaThl

— 3HAHHE H ITOHHMAHHE. OCHOBHBIX WCTOPHUYECKHUX COOBITUM, CBSI3aHHBIX C pa3BUTHEM XUMWU;
JOCTH)KeHUH B 00/71aCTH XUMHMM W KY/JbTYPHBIX TPAJUIMK CBOel CTpaHbl (B TOM YMC/Ie HayUHBIX);
00IIeEMUPOBBIX [JOCTHXKEHUH B 00/1aCTH XUMHUH; OCHOBHBIX TTPUHLUTIOB U MPABUJI OTHOIIIEHHS K TIPUPO/IE;
OCHOB 3710poBOro oOpa3a J>XM3HM U 3[0pOBbecOeperarolnux TeXHOJIOTHM; TpaBUI TIOBeJeHUsT B
ype3BbIYalHBIX CUTYaLUsiX, CBS3aHHBIX C BO3/|€MCTBUEM pa3/MYHbIX BeIeCTB; OCHOBHBIX MpaB U
obsi3aHHOCTeM TrpaxJaHWHa (B TOM uKciae OOyuaroiierocsi), CBSI3aHHBIX C JIMYHOCTHBIM,
npodecCcHOHaNBbHBIM U KW3HEHHBIM CaMOOTIpe/ie/ieHreM; COLIMaJbHOM 3HAUMMOCTU U COZeprKaHUsi
ripoeccuii, CBSI3aHHBIX C XUMHeH;

YyYBCTBO I'OPZOCTH 38 POCCUMCKYI0 XUMUUECKYI0 HayKy U JOCTW)KEeHHUS YUeHbIX; YBa)KeHUe U TIPUHSITHE
JOCTIDKeHUN XWMUH;, JIFO00Bb U Oepe)kHOe OTHOIIeHWe K TIPUPOZie; YBaKeHHWe W Y4eT MHEeHUH
OKPY’KarollUX K JIMYHBIM [JOCTHXKEHUSIM B U3yUeHHUU XUMUU;

TIpH3HAHHE TIeHHOCTH COOCTBEHHOTO 37I0POBBbSI M 3/I0POBbsI OKDPYIKAIOLIUX JTHOJel; HeoOX0JUMOCTH
CaMOBbIPDa)KeHUs1, CaMOpeasn3alii, COLUaabHOro MpU3HaHMS;

OCO3HAaHHe CTeTleHd TOTOBHOCTU K CaMOCTOSITe/IbHBIM TOCTYIKaM U /1eHCTBUSIM, OTBETCTBEHHOCTH 3a UX
pe3yJIbTaThbl;

TPOSIB/TEHHE YKOJIOTUUECKOT0 CO3HaHUs, J00poyKenaTeNbHOCTH, 0BEePUs U BHUMATETbHOCTH K JIFO/ISIM,
TOTOBHOCTH K COTPY/IHUUYECTBY; UHULIMATHBLI U JIF0003HATE/IbHOCTU B U3YUeHUU BEIeCTB U TTPOL[eCCOB;
yOeK1eHHOCTH B HE0OXOIUMOCTH Pa3yMHOTO MCIO/Ib30BaHUS JOCTVKEHUIA HayKU U TeXHOJIOTHH;
VMeHHe yCTaHaB/IUBaThb CBS3U MEXAY Liefbl0 U3yYeHUs] XUMUM U TeM, [IJIsl Yero 3TO HY)KHO; CTPOUTH
JKU3HEHHble M Mpo(decCHOoHaNbHbIE TJIaHbI C YYETOM YCIELTHOCTH W3yUeHWs XUMHM U COOCTBEHHBIX
TIPUOPHUTETOB.

MeraripeMeTHbIE pe3y/IbTaThl

HCIT0/Th30BAHHE PA3IMUHBIX UCTOYHUKOB XMMUYeCKOW MH(OpMaLMy; Mo/lyueHre Takou UH(OopMaLvy, ee
aHa/IM3, MO/Ir0TOBKA Ha OCHOBE 3TOr0 aHanu3a MHGOPMAaLIMOHHOT O MPOJYKTa U ero Mpe3eHTaLys;
TIpHMeEHEeHHe OCHOBHBIX METO/IOB TI03HaHUs (HabmojeHus1, SKCIIepruMeHTa, MOZIeTMPOBaHUsI, N3MepeHHUst
U T. /I.) 711 U3yUYeHUs] XUMUUeCKUX 00HeKTOB,;

HCII0/Ib30BAHHE OCHOBHBIX JIOTMUECKUX oOrepanyii (aHamus3a, CUHTe3a, CpaBHeHHWs, 00001ieHus,
[l0Ka3aTe/bCTBa, CUCTeMATH3ali1, KIacCU(UKaIMY U Ap.) TIPH U3yUYeHNH XUMUYeCKUX 00beKTOB;
(@opMy/IHpOBaHHe BBIBOJIOB W YMO3aK/IIOUeHWH W3 HAOMIOJEHWM U W3yUeHHBIX XUMHUYECKHX
3aKOHOMEpPHOCTeW;

TPOrHO3HPOBAHHE CBOMCTB BeL|eCTB HAa OCHOBE 3HAHUS UX COCTaBa M CTPOEHMS, a TaKKe YCTaHOBJIEHUS
aHaJIoruu;

QopMy/IHpOBaHHE UJIe, TUTIOTE3 U MTyTel MPOBePKU UX UCTUHHOCTY;

ornpejeeHye 1eneii U 3afiau yueOHOM U Mcc/iej0BaTebCKOM [1esITeIbHOCTU U IyTel UX JOCTKeHus;
DACKpBITHE TIPUUNHHO-CJIe/ICTBEHHBIX CBSI3el MeX/ly COCTaBOM, CTPOeHUEeM, CBOMCTBAMU, [IPUMEHeHUeM,
HaxOo)kleHWeM B IIPUPO/ie U MOyYeHreM BaKHEMIINX XUMUUYeCKHX Bell|eCTB;

aprymeHTanysg COOCTBEHHOW TIO3WLIMM W ee KOPPEeKTHPOBKAa B XOfe AWCKYCCHH TI0 Marepuanam
XUMHYeCKOI0 COZlep>KaHusl.

IIpenMeTHEBIE pe3y/bTaThI

3HaHue (MTOHUMaHUe):
— XUMHWUECKOW CUMBOJIMKM: 3HAKOB XMMHUYECKUX 3/1eMeHTOB, (OpMya XHMHUECKHX BellecTB,



ypaBHeHUN XMMUUeCKUX peaKiuii;

BOKHEHIINX XMMHUYECKUX [IOHATHM: BeleCTBO, XWMUYeCKHUH 3JIeMeHT, aToM, MOJIeKya,
OTHOCHUTe/IbHble aTOMHasi U MOJIEKYJIIpHasl MaccChl, MOH, KaTWOH, aHWOH, XWMHUYecKasl CBSi3b,
5/1IeKTPOOTPULIATE/ILHOCTh, Ba/IeHTHOCTD, CTelleHb OKUC/IeHHS], MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN
00beM, pacTBOPBI, 37eKTPONUTBl W HEIIeKTPOJUTHI, 3JIeKTPOJUTHYECKas: [JUCCOLALVS,
OKHUC/UTeb U BOCCTAHOBUTE/b, OKWC/EHHWe U BOCCTAHOBJIEHWe, TelJIOBOM 3((deKT peakLuy,
OCHOBHBIE TUIIbI peakl{iii B HeOpraHn4yeCcKol XUMHH;

(hOpMyIMPOBOK OCHOBHBIX 3aKOHOB M TEOPUW XMMHU: aTOMHO-MOJIEKY/ISIPHOTO YUYeHHsI; 3aKOHOB
COXpaHeHMsI MacChl BellleCTB, IOCTOSIHCTBA COCTaBa BellleCTB, ABorazpo; Ileprosuyeckoro 3akoHa
L. . MengeneeBa; TeOpUM CTPOEHUs aTOMa U YyuyeHUs O CTPOEHUM BellecTBa; Teopuu
5/IeKTPOJIMTUYECKOU JUCCOLMALIMU U YUeHUs 0 XUMUUEeCKOH peaKLvu.

YMeHue Ha3bIBaTh:

XUMHUYECKHE 3JIEeMEHTHI;

COeIMHeHUsI U3yUeHHbIX K/1aCCOB HEOPraHWYeCKUX BeleCTB;

OpraHvuecKre BellecTBa MO uUX (opmyse: MeTaH, 3TaH, TWIEH, alleTU/eH, MeTaHOoJ, 3TaHO,
[JIULIEPUH, YKCYCHasi KUCJI0Ta, T/IF0KO03a, caxapo3sa.

OO0BsACHeHUe:

(b13MUYecKoro CMbIC/Ia aTOMHOTO (TOPSIAKOBOTO) HOMepa XHWMHUUeCKOro 3jieMeHTa, HOMepPOB
rpynnsl U nepuoga B [lepuoguueckor cucteme . V. MeHpeneeBa, K KOTOPbIM 3JIEMEHT
TIPUHA/I/IEXKNUT;

3aKOHOMEPHOCTeld H3MeHeHHMs] CTPOeHHsI aTOMOB, CBOWCTB 3/7€eMEHTOB B IIpefesiaXx MasblxX
TIepUOZIOB U A TPYIII, a TaK)Ke CBOMCTB 00pa3yeMbIX MU BBICIIMX OKCH/IOB Y THIPOKCH/IOB;
CYILHOCTH TIPOLIeCCa 3/IeKTPOJIMTUUECKO! UCCOLMAIMY U PeaKL[iii MIOHHOTO 0OMeHa.

YMeHne xapakTepru3oBarth:

XUMHYeCcKHe 3/1eMeHTh! (0T BOZOPO/A /10 Kasbliysl) Ha OCHOBe UX I10/10’keHUs B [leproanueckoin
cucTeMe XUMHUecKuX ieMeHToB []. V1. MeHzienieeBa 1 0coOeHHOCTeN CTpOeHHUst UX aTOMOB;
B3aUMOCBS3b MEX/y COCTaBOM, CTPOEHHEeM M CBOMCTBAMU HeOpPraHU4YeCKUX BelleCTB;
XUMHYeCKHe CBONCTBA OCHOBHBIX K/aCCOB HeOpraHMuYecKuX BellecTB (OKCHZOB, KHCJ/IOT,
OCHOBaHUM, aM()OTEPHBIX COeJMHEHUM U COJen).

Ornpenenenue:

cocCTaBa BellecTB 10 ux hopmynam;

BaJIEHTHOCTH U CTeTeHU OKUCJIeHUsI 3/1eMeHTOB B COe/IMHEHNY;
BU/IOB XMMHUUECKOW CBSI3U B COeUHEHUSIX;

TUTIOB KPUCTA/VIMUECKUX PelleTOK TBep/bIX BelleCTB;
TIPUHA/I/IE)KHOCTU BeLLeCTB K Orpe/ie/ieHHOMY K/1acCy COeZIMHeHUI;
TUTIOB XUMHUYECKUX PeaKiiuii;

BO3MOXXHOCTH MPOTEeKaHUs peakiiii MIOHHOTO oOMeHa.

CocrasieHue:

cxeM CcTpoeHus1 aToMOB nepBbIx 20 3nemeHTOB Ileproanueckon cucremel [1. 1. MenpeneeBa;
(dopMy/ HeopraHu4eCcKrUx CoeIMHeHUI N3yUeHHbIX K/1aCCOB;
yPaBHEHU XUMAUYECKUX peakL{vu.

bezonacHoe obpaiyerre ¢ XuMA4YeCcKoW Nocyzioi 1 1abopaTopHbIM 060py/j0BaHHEM.
[TpoBefeHre XMMUYECKOTO KCIIePUMEHTa:

TIO/ITBEPIK/IAIOIIEr0 XMMUUYeCKe CBOMCTBA U3YUeHHBIX K/IaCCOB HEOPTaHUUeCKUX BEIIleCTB;
TIO/ITBEPIK/IAIOITEr0 XMMUYeCKU COCTaB HEOPTaHUUYEeCKUX COeIMHEHHIA;

10 TOTyYeHUt0, COOMpaHUI0 M pacrio3HaBaHUWIO Ta3000pa3HbIX BellecTB (KMC/IOPOAa, BOAOPO/a,
YIJIEKUCJIOTO Ta3a, aMMHaKa);

10 OMpe/le/IeHHI0  XJIOPHU/-, Cy/abdaT-, KapOOHaT-WOHOB W HOHA aMMOHHS C TIOMOII[bIO
KaueCTBEHHBIX PeaKIIUi.

Briunciienue:

MacCOBOM 10/ XUMHUYECKOT0 37ieMeHTa 1o (popmyrie coeIMHEHNSI;
MacCOBOM ZI0/U BellleCTBa B PaCTBOPE;
MacChl OCHOBHOTI'O BellleCTBa M0 U3BeCTHOM MaCCOBOU [1071e PUMecCel;



— 00BeMHOM /10/T KOMITOHEeHTa ra30BOM CMecH;
— KOJIMUEeCTBA BeIlecTBa, 00beMa WM MacChl Bell[eCTBa 10 KOJIMYECTBY BeIleCTBa, 00beMYy WU
Macce peareHTOB WU MPOJYKTOB PeaKLuu.
Vcnonb3oBaHue NMPUOOPETEHHBIX 3HAHWK M YMEHUH B TIPAKTUUYECKOH [1eSITeTbHOCTH U TIOBCEIHEBHOU
JKU3HU:
— 1 Ge3omacHoro oOpallleHusi C BelleCTBAMM UM MaTepyasaMd B TIOBCeJHEBHON >KU3HU U
rpPaMOTHOT0 OKa3aHHsl TiepBOM TTOMOIIU MPU 0K0raX KUC/I0TaMU U 11ie/iouamy;
— 1711 OOBSICHEHUS OTZe/TbHBIX (DAKTOB M TIPUPO/HBIX SIBJIEHUH;
— IS KpUTUUEeCKOW OLIeHKH MH(OPMAI|H O Bell[eCTBax, UCTIOb3yeMbIX B OBITY.
B 11eHHOCTHO-OpHEeHTaLMOHHOH! c(epe
AHa/H3 H OLJeHKa TIOC/Ie[ICTBUM [JI/Is1 OKPY>Karolleid cpe/ibl ObITOBOM U MPOU3BO/ICTBEHHOM /1eATeTbHOCTH
yesIoBeKa, CBSI3aHHOM C T0JTydeHHeM U 1epepaboTKOl BeliecTB.
B TpyaoBoii chepe
IIpoBejgerre omeparjrii C WCTO/Ib30BaHWEM HarpeBaHUsi, OTCTavBaHUs, (UILTPOBaHUS, BbITlapUBAHUS;
TI0JTy4YeHusi, COOMpaHUsl, PaCTio3HaBaHUSI BEIL[eCTB; U3TOTOBJIEHUS] MOZe/iel MOJIeKYJI.
B cdepe 6e30macHOCTH KU3HEEATETEHOCTH
—  CobrozeHre TpaByU/ TEXHUKU 0e30T11aCHOCTH TIPY TIPOBEIEHUM XMMUUECKOT0 SKCIIEpUMEHTa;
—  OKa3zaHHe TIepBOM TIOMOILY TIPU 0XKOTaX, Mope3ax ¥ XUMUUeCKHUX TpaBMax.



CogzeprkaHye Kypca BHEyPpOUHOH JesATeTbHOCTH
C yKa3aHueM GopM OpraHM3aLviy ¥ BUJOB J1eSTe/IbHOCTH

OcHoBHOe COoAepKdHHEe YPOKa

OCHOBHEIE BUAbI ZIeATEILHOCTH 00yuaronuxcs (Ha ypoBHe
y4eOHBIX [IeHCTBHIA)

8 kiacc

[Ipegmer xvmuu. MeTo bl MO3HAHUS B
XUMUHW: HaO/M01eHre, SKCIIepUMEHT,
MoZieIMpoBaHre. VICTOUHUKY XUMUYeCKOM
MH(pOpMaLWy, ee MoyvyeHre, aHalnu3 U
rpe/CTaBjieHre ero pe3yabTaToB.

[ToHsiTHE O XMMHUYECKOM 37IeMeHTe U (popMax
ero CyI[eCTBOBaHUS: CBOOOHBIX aTOMaX,
[MPOCTHIX U CJIOXKHBIX BelecTBax.
JeMoHcTpapy. Mojienu (1apocTep>XHeBbie
1 CTroapTa—bpursie6a) pa3TMUHBIX MPOCTHIX
1 C/IO’KHBIX BelllecTB. KosieKiusi CTeK/IsSIHHOM
XxUMHUUecKol nocyabl. Kosnekius
MaTepuasioB U U3ZeJUi U3 HUX Ha OCHOBE
QTFOMUHUS.

JIaGopaTopHbie onbITEL. 1. CpaBHEHHE
CBOWCTB TBepAbIX KPUCTA//INYECKUX BeLeCTB
11 paCTBOPOB

OOBACHATB, UTO TAaKOe aTOM, MOJIEKY/Ia, XUMUUYeCKUH
9/IeMEHT, BeLl[eCTBO, POCTOe BeILeCTBO, CJIOXKHOe
BelLleCTBO, CBOMCTBA BeL|eCTB.

OnHceIBaTh H CPABHUBATH TIPeIMEThI U3yUYeHHst
eCTeCTBeHHOHAYUYHbBIX AUCLIMIIINH, B TOM UKC/Ie XUMUU.
KiraccruguijrpoBaTths BelljeCTBa Mo COCTaBy (MPOCThIE U
C/I0’KHBIe). XapaKTepH30BaTh OCHOBHbIE METO/bl U3yUeHUs
eCTeCTBeHHbIX AUCLUTUINH. Pa3/1Hnyars Tena v BellecTBa,
XUMHAYECKU 3/1eMeHT Y MPOCTOe BelllecTBO. ONHChIBATH
(hopMBbI CyI1leCTBOBaHHUSI XMMUUECKOT0 3/1eMeHTa, CBOMCTBA
BeIlleCTB.

Bb1r10/1HATH HAOMIOIeHNs 32 CBOMCTBAMH Bel[eCTB U
SIBJIEHUH, TIPOUCXO/ISAIIUX

C Bell[eCTBaMHU, C COOJTIO/IeHreM TIPAaBU/T TEXHUKH
0e301MacHOCTH W aHA/TH3HPOBATH VIX.

Ogopm/taTs OTUET, BK/IFOUAIOIIHH OIMCcaHue HaOoIeH s,
ero pe3y/bTaThl U /Je/1aTh BLIBOJBI.

Hcriosie30BaTe hr3nueckoe MoJie/IMpOBaHKe

OTMurie XUMUUeCKHX peakLdii OT
(bu3ryecKux siBjieHUH. Pojib XUMUU B JKHU3HU
yesioBeka. Xemodunus u xemohoobusi.

Posib 0TeUueCTBEHHBIX YUeHbIX B CTAHOBJIEHUU
XUMUYeCKoW Hayku — pabotsl M. B.
JIomoHOCOBa, A. M. byteposa,

[1. 1. Menpeneesa.

JleMoHcTpaLuu. B3anmoelicTBue mpamopa
KIC/IOTOW U TIOMYTHeHHe U3BeCTKOBOM BOJbI.
JIaGopaTopHbIe ONbITHL. 2. CpaBHEHHE
CKOPOCTH UCTIapeHusi BOJibl, OIeKOJIOHa U
9TU/IOBOTO CITUPTA C (GUILTPOBAILHOM OyMaru

OOBSACHATB, UTO TAKOe XUMUUECKHe SIBJIeHUs, GU3NUeCKre
siByieHUst. OOBACHATH CYL[HOCTh XUMHUECKUX SIBJIEHUS C
TOUYKU 3PEHHS aTOMHO-MOJIEKY/ISIPHOTO YUeHUs U UX
MPUHLIUITAAIBHOE OT/INYKe OT (PU3MUECKUX SIBJIEHUM.
XapaxkTepr30BaTh TIOJI0OKUTEIBHYIO U OTPULIATE/IbHYIO
POJIb XUMUY B )KU3HU YesioBeKa, BKi1aza M. B. JlomoHOCOBa,
A. M. Bytniepoga, . I. MeHzenieeBa B OTeUeCTBEHHYIO U
MUPOBYIO XUMUI0. COCTAB/IATH CIIOXHBIN T1J1aH TEKCTa.
HaxozuThs NICTOYHUKYA XUMUYeCKor nHhopMaluu u
10/Ty9aTh He00XO/IMbIe CBe/IeHUs U3 HUX

XuMHUyeckasi CAMBOJIMKA. 3HAKU XUMUUYECKUX
3/1eMEHTOB U MPOUCXOKJeHUe UX Ha3BaHUM.
[Teproanueckast cuCTeMa XUMUYeCKUX
snemeHToB /. 1. MeHzieneeBa, ee CTpyKTypa:
MaJible U O0JIbIIINEe TIepUO/Ibl, TPYTITBI U
roArpynrsl. [leproguueckasi cucrema Kak
CrpaBOYHOE TIOCOOUe 15 TIOSTyUeHusT
CBeJleHUH 0 XUMUUeCKUX 3/IeMeHTax

OOBACHATB, UTO TaKOe XUMHUUECKHH 3HaK (CUMBOJ),

K03 uLivieHT, uHAeKC. OnHcpBaTh TabmuHyo GopMy
[leproueCcKor CUCTeMbl XUMUYECKUX 3/IeMeH-

ToB []. 1. MeHzie/ieeBa, MojioyKeHHe 3/ieMeHTa B Tabsutie /1.
1. MeHpeneeBa. Zcrio/15630Bars 3HaKOBOe MO/ie/IMpOBaHue

Xumuueckue Gpopmyiiel. VIHAEKCHI U

K03 durLeHTbl. OTHOCHTE/bHBIE aTOMHAs U
MOJIeKy/IsipHast Maccel. IIpoBesenue pacueToB
MacCOBOU ZI0/IM XMMUYeCKOr'0 3/IeMeHTa B
BellleCTBe Ha OCHOBe ero ()opMyJibl

OOBSACHATB, UTO TaKoe XUMHUUecKasi popmyiia,
OTHOCHUTE/IbHasi aTOMHast Macca, OTHOCUTE/TbHAst
MOJIEKY/IIPHAsi Macca, MaccoBast ZIofisl 37ieMeHTa. HaxoqHrs
OTHOCHUTE/IbHYIO MOJIEKYJIIPHYIO MacCy BeILeCTBa 1o
(bopmyJsie ¥ MacCOBYIO JIOJTIO /IeMeHTa B HEM.

XapakTepr30BaTb XUMUUECKOe BeIL[eCTBO 10 ero Gopmyiie




OcCHOBHOe cofiep>kaHue ypoka

OCHOBHEIe BUbI ZIeATeILHOCTH O0yuaronuxcs (Ha ypoBHe
yueOHBIX [eHCTBHIA)

ATOMBI KaK (popma CyI1leCTBOBaHUs
XUMHUUYECKUX 371eMeHTOB. OCHOBHbIE CBeJleHUS
0 CTpOeHuM aTOMOB. [loKa3aTenbCcTBa
CJI0)KHOCTH CTPO€eHUs1 aTOMOB. OMbIThI
Pesepdopga. [TnaHetrapHas

MOZieJIb CTPOEHUS aToMa.

CocTaB aTOMHBIX sifiep: TIPOTOHBI, HEUTPOHBI.
OTHOCHUTe/IbHAs aTOMHas Macca. B3aumocBs3b
MOHSATUMN «IIPOTOH», «HEUTPOHY,
«OTHOCUTeJIbHasi aTOMHasi Macca».
13MeHeHe yKC/la MPOTOHOB B sifipe aToMa —
0Opa3oBaHHe HOBBIX XUMUYECKHUX 3JIEMEHTOB.
l13MeHeHe YKC/la HEUTPOHOB B si/ipe aToMa
— obpa3oBaHue 130ToroB. COBpeMeHHOoe
orpeziesieHue TIOHSATUSL «XUMUYeCKUM
37ieMeHT». 130TOMbI KaK pa3HOBUAHOCTHU
aTOMOB O/JHOTO XMMHYeCKOT0 3/IeMeHTa.
JlemMoHCcTpau. Mojenyi aToMOB XUMUYECKUX
5/1eMEHTOB.

JTaGopaTopHbIe OnbITEL 3. MoieIMpoBaHye
MPUHLIUIA JeMCTBUSI CKAHUPYIOILero
MUKDPOCKOTa

OObBACHATD, UTO TaKoe MPOTOH, HEMUTPOH, 3/1eKTPOH,
XMMUUECKUW 371eMeHT, MacCOBOe YMCJI0, U30TOIl.
OrnuceIBaTs CTPOEHYE s1/Ipa aToMa UCTIO/b3Ys
[lepruofnuecKyro CUCTeMy XUMUUYeCKUX 371emeHToB /1. U.
MeHie/1eeBa.

[To/1yvuaTs VHGOPMALIMIO TI0 XUMUM U3 pa3IUyHbIX
VICTOUHUKOB, dHa/IH3HPOBATH ee

OJeKTpOHbL. CTpOeHUe 3/IeKTPOHHBIX
YPOBHEM aTOMOB XMMHUYECKHX 3/IeMEHTOB
MasibIX 1epuozioB. IToHsATHe 0 3aBepieHHOM
5/IEKTPOHHOM YPOBHE

OOBACHATB, UTO TaKOe 3/IEKTPOHHBINA CI0N WIH
SHepreTUuecKuii ypoBeHb.

CocraB/IaTh CXeMbl pacripe/ie/ieHus! 37IeKTPOHOB TI0
3/IEKTPOHHBIM CJI0SIM B 3JIEKTPOHHOM 000/I0UKe

[leproanueckast cuCTeMa XUMUYECKUX
snemeHTOB [l. 1. MeHzenieeBa U CTpoeHue
aTOMOB: (hM3UUeCKHM CMBIC/ MTOPSIAKOBOTO
HOMepa 3/IeMeHTa, HoMepa IpyIIbl, HOMepa
repuoza.

JlemoHcTpaimu. [leprioguueckasi cucrema
XUMU4YecKux 3neMeHToB /. V1. MenzeneeBa
pa3MUuUHbIX (OpM

Pa3/1qars NIOHSATUS «3J1IeMEHTbI-MeTall/Ibl», «3JIeMeHThI-
HeMeTa/utbl». OOBSACHATH 3aKOHOMEPHOCTH U3MeHEeHHSI
CBOWCTB XMMHUUECKHX 3/IeMEHTOB B ITepHoZax U rpymnmnax (A
rpynnax) Ilepyrogrueckoil cucTeMbl C TOYKH 3pEHUS
TeOPUU CTPOEHUS aToMa.

CpaBHHBATH CTPOEHME U CBOMCTBA aTOMOB XMMUYECKUX
5/IEMEHTOB, HaXOALMXCS B OJHOM I1Iepro/ie WINA OJHOU A
rpynne [lepuoguueckoii cucremsl. CocTaBiaTh
XapaKTepUCTUKU XMMUYEeCKUX 37IeMEeHTOB I10 UX
1oJiokeHu10 B [leproueckol cucteMe XMMHUYECKUX
snemeHToB /[I. 1. MenpeneeBa

3MeHeHHe uuc/ia 3/1IeKTPOHOB Ha BHEIIIHEM
5/IEKTPOHHOM YPOBHE aTOMa XMMHUYeCKOro
9jieMeHTa — 00pa30oBaHue TI0JI0KUTETbHBIX U
OTpUILIATe/IbHBIX UOHOB. VIOHBI, 0O0pa30BaHHbIe
aTOMaMH MeTa/lJIOB U HeMeTasioB. [IpuunHbI
M3MeHEeHUsT MeTa//InUeCKUX U
HeMeTa/l/IMueCKUX CBOMCTB B TTepUoiax v
rpyrnmax. Obpa3oBaHye OMHAPHBIX
CcoeZIUHEeHUM.

[ToHsiTHE 00 MOHHOM CBsI3U. CXeMbI
00Opa3oBaHMsI HOHHOM CBSA3U

OOBACHATB, UTO TaKOe UOHHAsI CBSI3b, UOHBI.
 XapakxTepr3oBaTs MexaHU3M 00pa30BaHUs NOHHOM CBSI3U.
CocraB/9Tb cxeMbl 00pa30BaHUsI MOHHOW CBSI3U.
crio/1630BaTk 3HaKOBOe MoenupoBanue. Ornpese/iars TAT
XMMUUECKOH CBSI3U 0 (OpMyJie BelljecTBa.

[IpuBOoAHTE IPYIMEPBI BellleCTB C MOHHOM CBSI3bIO.
YcraHaB/MBaTh IPUUVMHHO-C/IE/ICTBEHHbIE CBSA3U MEXIY
COCTaBOM BellleCTBa U BUJ,OM XUMHUECKOH CBSI3U

B3auMo/ielicTBrie aTOMOB 37IEMEHTOB-
HeMeTaslJIoB MexX 1y coboit — obOpa3oBaHUe
TByXaTOMHBIX MOJIEKYJT TIPOCTBIX BEI[eCTB.

05L}ICH}ITB, UTO TAdKO€ KOBA/IEHTHAA HETI0/IApHadA CBA3b.
CoCTaB/IaATH CXeMBbI 06pa3OBaHI/IH KOBaJIeHTHOM

HeI0JIIPHONM XMMUUeCKOM CBSI3H.




OcCHOBHOe cofiep>kaHue ypoka

OCHOBHEIe BUbI ZIeATeILHOCTH O0yuaronuxcs (Ha ypoBHe
yueOHBIX [eHCTBHIA)

KoBasieHTHast Hero/sIpHasi XMMUYecKast CBSI3b.
O/eKTPOHHbIE U CTPYKTYPHbIE (POPMYJIBI

Vcr1o/1p30BaTh 3HAKOBOE MOJe/TMPOBaHUeE.

Onpeze/iaTs TATl XMMUUeCKOU CBsi3U 10 (opMyJie
Bell|eCcTBa.

[IpuBOoAHTH IPYIMEPHI BellleCTB C MOHHOM CBSI3bIO.
YcraHaB/1HBaTh IPUUVMHHO-C/IE/ICTBEHHbIE CBS3U MEXIY
COCTaBOM BellleCTBa U BUJ,OM XMMUYECKOH CBSI3U

B3anMo/ielicTBiie aTOMOB HEMETAJITIOB MeXAY
coboit — obpa3oBaHMe OMHAPHBIX HOCTB,
Ba/IeHTHOCTb.

CocraBiaTb CXeMbl 00pa30BaHUsI
KOBaJ/IEHTHOM TOJIIPHOM XUMUUeCKOU CBSI3U.
Ucrio/1p30BaTh 3HAaKOBOE MO/le/TMpOBaHue.
 Xapakrepr30BaTs MexaHU3M 00pa30BaHUs
MOJISIPHOM KOBa/IEHTHOM CBSI3U.
HaxokeHrie BaJleHTHOCTH 110 (hopMmyie
OUHAPHOTO COeIMHEHUSI.

JTabopaTOpHEIE OIMBITHL 4. V3roToB/IeHue
Mo/1es1eli MOTeKY/T OMHAPHBIX COeJUHEHUH

OOBACHATB, UTO TaKOe KOBaJleHTHas MOJIsipHast CBsI3b,
5/1eKTPO OTPULATe/TbHOCTh, BaJIeHTHOCTb.

Cocrap/ats cxeMbl 06pa30BaHUs KOBAJIEHTHOM TTOJIIPHOM
XUMUAYECKOU CBSI3U. ZICI10/1b30BaTh 3HAKOBOE
MO/le/TUpOBaHue.

XapakTepr3oBaTs MexaHU3M 00pa30BaHUsI MOJISIPHOMN
KOBa/IeHTHOM CBSI3U.

Onpeze/iaTs TATI XUMUUeCKOU CBsi3u 10 (opmyJie
BellleCcTBa.

[IpHBOHTH TIPUMEPHI BellleCTB C KOBaJIeHTHOM MOSIpHOM
CBSI3bl0. Y CTAHAB/IMBATH IPUUNHHO-C/IeJCTBEHHbIE CBSI3U
MeXX/ly COCTaBOM BellleCTBa U BUJOM XUMHUUECKOM CBSI3U.
CocraB/taTe popMysibl OMHAPHBIX COeUHEHUH T10
Ba/IeHTHOCTH, HAXO/HTh BaJIeHTHOCTH 3J1eMEHTOB 110
thopmysie GMHAPHOTO COeIHEHMS.

Ucrios1p30BaTs MaTepuanbHOe MOJle/TMPOBaHKe

B3aumo/ieiicTBIe aTOMOB MeTaslyIoB MeXy
coboii — oOpa3oBaHKe MeTa/lJTUUeCKUX
KpucTasanos. [IoHATHe 0 MeTaIMuecKou
CBSI3U.

JIaGopaTopHEIe OMBITHL 5. MI3roTOBIEeHNe
MOZieJI, WTFOCTPUPYIOLLel CBOMCTBA
MeTa/l/INueCKON CBSI3U

OOBACHATB, UTO TaKOe MeTa/UIn4ecKasi CBSI3b.
Cocras/irs cxeMbl 00pa30BaHMsI MeTa/TUeCKOn
XUMUYeCKOU CBSI3U. VICI10/1p30BaTh 3HaKOBOE
MoOZielMpoBaHue. XapakTeprH30BaTh MeXaHUu3sM
00pa3oBaHMs METa/NTNUeCKOM CBSI3U.

Onpeze/aTs TNl XUMUUECKOM CBSI3U 10 (popmyrie
BelLlecTBa.

[IpuBOo/HTE IPYMEPHI BelLeCTB C MeTa/l/IMUeCKO! CBSI3bIO0.
YcraHaB/1HBaTe IPUUNHHO-CJIeJCTBEHHbIE CBA3U MEXAY
COCTaBOM BellleCTBa U BU,OM XUMUUECKOM CBSI3H.
Vcrio/1630BaTe MaTepyabHOE MOJie/IMPOBaHue.
[IpescrapiaTe UHPOPMALIMIO O XUMUUYECKOU CBSI3U B BUJIE
Tab/HL], CXeM, OTIOPHOTO KOHCIIEKTa, B TOM UHCIIe C
rnpuMmeHeHuem cpeacts KT

[TonoxeHre Meta/uioB B [leproguueckon
cucTeMe XUMUYeCcKux 3y1eMeHToB /1. 1.
MenpeneeBa. Baxxneliime npocreie
Bell|eCTBa-MeTaJl/Ibl: JKe/e30, aTFlOMUHUM,
Ka/bIMiA, MarHW, HaTpyi, Kanuid. O6rme
(hr3ruecKrie CBOMCTBA MeTaJlIOB.
INemoHcTparumu. OOpasijbl MeTaslIOB.
JTaGopaTOpHBIe OIBITHL.

6. O3HaKOMJIEHME C KOJUIeKLMeH MeTasljioB

OOBSACHATB, UTO TaKOe MeTaJl/Ibl, IJIACTUYHOCTbD,
TeI/IONIPOBOHOCTD, 3/IeKTPOIPOBOAHOCTb.

OnucheIBaTH IONI0JKEHYE 37IEMEHTOB- METaJl/IOB B
[Tepuoueckol cucTeMe XMMHUUYeCKUX 3yieMeHTOB [. U.
MeHeieeBa.

Ki1accugpuirpoBaTs IpOCThIe BellleCTBa Ha MeTasl/ibl U
HeMeTasuTbl. XapakTepr30BaTs o01pe hu3ndyeckre
CBOMCTBA MeTaJl/IoB.

YcraHaB/1mBaTe NPUUMHHO-CJIeJCTBEHHBIE CBSI3U MEXAY
CTpPOeHHeM aToMa U

XMMHUUYECKOM CBSA3bI0 B MPOCTHIX BellleCTBaX-MeTasllax.
CaMocTosiTeNIbHO H3yYaTh CBOMCTBA METAa/IOB TIPU
CO0JTFO/IeHNM TIPAaBHJT TEXHUKH 0e3011acHOCTH, 0opMiIeHre
0TYeTa, BK/IIOUAOIIero orvcaHue Hab/roieHus], ero
pe3y/bTaToB, BbIBOJOB. [10/1y4aTh XUMUYECKYIO0
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I/IH(bOpMaL[I/II-O W3 Pa3/IMYHBIX HCTOUHHWKOB

[TonoykeHre HeMeTa/I0B B [leprognueckoit
cucteMe. BaxkHelil1e pocThle BelljecTBa-
HemeTaJslTbl, 00pa30BaHHbIe aTOMaMH
KICJIOpO/Ia, BOZIOPO/A, a30Ta, cepbl, pocdopa,
yriepoza. Mosekysnbl BoJopo/ia, KUCI0po/a,
a30Ta, rajioreHoB. OTHOCUTe/IbHas
MoJieKy/sipHasi Macca. CriocoOHOCTh aTOMOB
XUMHUYECKUX 3/IeMEeHTOB K 00pa30BaHHIO
HEeCKOJIbKUX MPOCTHIX BelecTB —
a/1710TponUs. AJJIOTPONHbIE MOAW(UKALIUN
Ku1ciopo/a, hocdopa, ooBa.
MerTa/yinyeckre U HeMeTa/uInyecKue
CBOMCTBA MPOCTHIX BEIIeCTB.
OTHOCUTENBHOCTb 3TOTO TIOHSATHS.
TTemoHcTpauuu. [lomyyeHue o3oHa. O6pasiipl
Gemnoro u ceporo 0/10Ba, 6€10r0 ¥ KpaCHOTO
docdopa.

JIaGopaTOpHBIE OIBITHI.

7. O3HaKOMJ/IEHMEe C KOJJIeKIIel HeMeTaslJIoOB

OOBACHATB, UTO TaKOe HeMeTaJsllbl, a/lJIOTPOIHS,
a/IJIOTPOITHbIE BUIOM3MeHeHUs1, Uk MOoIU(bHKALIUH.
OnHcbIBaTH TIONI0KEHWe 31eMeHTOB- HEMeTaJlJIOB B
[leprogrueckor cucTeMe XMMHUYECKUX 3y1eMeHToB [. U.
MeHie/eeBa.

Onrnpeze/19T5 TPUHAAJIEXXHOCTh HEOPTaHWYEeCKUX BeleCTB K
0JTHOMY 13 W3yUeHHbIX KJIaCCOB: MeTaslTbl U HEMeTasl/Ibl.
\/{oKa3bIBaTh OTHOCUTE/TLHOCTH JleJIeHUs TIPOCTHIX Bell[eCTB
Ha MeTaJl/ibl 1 HeMeTaJsUIbl.

YcraHaB/1HBaTh IPUUVHHO-C/Ie/ICTBEHHBIE CBS3U MEXIY
CTpOEHHEeM aToMa U

XUMHUECKOHN CBSI3bI0 B MIPOCTHIX BellleCTBaX-HeMeTasliax.
O6pcHATE MHOTOOOpAa3sye TIPOCTBIX BEIeCTB TaKUM
(hakTopoM, Kak a/uioTponusi. CaMOCTOSITe/TbHO #3y4aTh
CBOICTBA HEMETAJIIOB TIPH COOJTIOIeHUH TIPaBU/T TEXHUKH
0e30macHOCTH.

Ogopm/IaTs OTUET, BK/IFOUAIOLI[UH OIMcaHue HabFoeHHH,
pe3y/IbTaTOB, BLIBO/IOB.

BbI10/THATH CDaBHEHUsI TI0 aHAJIOTUH

[TocTrosiHHass ABorazipo. KomvuectBo
BeliectBa. Moss. MonsipHas macca. KpatHele
eJMHULIbI U3MepPeHUsT KOJTMYeCTBa BellecTBa
— MWUIMMOJIb U KUJIOMOJ/Tb, MUJIJIMMOJISIPDHAS
1 KUJIOMOJISIDHAsi MacChl BelllecTBa.

PacueTsl C UCIIO/b30BaHUEM MOHATUN
«KOJIMUEeCTBO BeLecTBa», «MOJISIpHas Macca»,
«TI0CTOSIHHasA ABOrazipo».

JlemoHcTpalu. HekoTopbie MeTasibl U
HeMeTa/l/Ibl C KOJTMYeCTBOM BelllecTBa 1 MO/b

OO6BACHATE, UTO TaKOe KOJTMUeCTBO BellleCTBa, MOJIb,
rocTosiHHasi ABOTaZipo, MOJISIpHasi Macca.

PerraTp 3a1aU C UCTI0/Ib30BAaHUEM TIOHATHH «KOJIMUECTBO
BeI[eCTBa», «MOJISIpHAsI Macca», «ITOCTOSTHHAst ABOTa/[po»

MossipHbIi 00beM ra3000pa3HbIX BEIIeCTB.
KparHble eMHULIBI N3MePeHNst — MUJT-
TMMOJISIPHBIN U KUJIOMOJISIPHBINA 00beMBbI
ra3000pa3HbIX BEI[eCTB.

PacueThl C UCIO/Ib30BaHUEM TTOHSITHH
«KOJTMUECTBO BEIIeCTBa», «MOJIIPHAsi Macca,
«MOJISIPHBIN 00beM ra30B», «IIOCTOSTHHAS
ABOrazipo».

IlemoHcTpalmu. MonsipHbiii 06beM
ra3000pa3HbIX BEIIeCTB

OOBACHATB, UTO TaKoe MOJISIPHbIN 00beM ra3os,
HOPMaJIbHbIe yC/IOBUS.

Perriars 3ala44 C UCII0/Ib30BaHUEM TIOHSATHUUN «KOJTMYeCTBO
BellecTBa,

«MOJISIpHAsi Macca», «MOJISIPHbIN 00beM ra3oB»,
«TI0CTOsIHHAsA ABOrazipo»

PacyeTsl C UCI10/Ib30BaHUEM TTOHSITUM
«KOJIMYECTBO BeIeCTBa», «MOJIIPHas Macca,
«MOJISIPHBIM 00beM ra3oB», «4MC/I0
ABOragpo»

XapakTepr30BaTh KOTMUECTBEHHYIO CTOPOHY XMMUUECKUX
00BEKTOB U MPOIL[ECCOB.

Periate 3aiaud C UCTIOb30BaHUEM MOHSATHH «KOJTUUECTBO
BeII[eCTBa», «MOJISIpHAst Macca», «MOJISIPHbIM 00beM ra3oB»,

«ITIOCTOAAHHAaA ABOF&,Z[pO»
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BrirosiHeHue 3afaHuil 1o Teme «IIpocTble
BeIL[eCTBa»

[lo/1yvaTs XUMAYeCKYH UH(POPMaLMIO U3 pa3/IMUHbIX
VICTOYHUKOB. /Ipe/CcTaB/1aTs VHPOPMALMIO TI0 TeMe
«[TpocThle BeltjecTBa» B BUZle TaO/IHL], CXeM, OTIOPHOTO
KOHCIIeKTa, B TOM UucJie C ipuMeHeHueM cpefcts KT

CrteneHb okuc/aeHrs. CpaBHeHUe CTeleHu
OKHC/IeHUs1 M Ba/leHTHOCTU. OnpejeneHue
CTereH! OKHC/IeHUS 3/IeMeHTOB B OMHAPHBIX
coequHeHusix. CocTaBieHue hopmyi
OWHAPHBIX COeMHEHUH, 001 criocob ux
Ha3BaHUMU.

briHapHble COeJUHEHUS] MeTaslyIoB U
HeMeTaJl/IOB: OKCH/IbI, XJIOPU/bI, CYyTbOUABI U
rp. CocraBneHve ¢hopmysn OMHAPHBIX
coeIMHEeHUM

OO6BACHATH, UTO TAKOE CTETeHb OKUC/IeHHS], BaJIEHTHOCTb.
Onpezesars CTeTrieH| OKUC/IeHHs 37IEMEHTOB B OMHApPHbBIX
coequHeHusiX. CoCTaB/1ATh GOPMYIIbl OUHAPHBIX
CoeZIMHEHUI Ha 0CHOBe 0011Iero crocoba Ux Ha3BaHUM.
CpaBHHBATH BAJIEHTHOCTh U CTEIeHb OKUC/IEHHUS

briHapHble coeJUHEHUs] HEMeTasl/IoB: OKCU/IBI,
JleTyure BOJOPOAHbIe COeIMHEHUSI, UX COCTaB
1 Ha3BaHus. [IpefcTaBuTe/ OKCUIOB: BOAA,
YTJIEKUC/IBIN a3, HeraileHast u3BecTb.
[IpencTaBUTENN ETYYUX BOAOPOAHBIX
CoeIMHEeHMI: XJIOPOBOAOPO/, U aMMHUaAK.
TNemoHcTpamu. O6pasiibl OKCH/IOB.
JTIaGopaTOpHBIE OIBITHI.

8. O3HaKoMJ/IeHHe C KOJl/leKLel OKCU/IOB.

9. O3HaKOMJ/IeHHE CO CBOMCTBAaMM aMMUaKa.
10. KauecTBeHHast peakLiysi Ha YIJIeKUC/bINA
ras

OOb6BACHATB, UTO TaKOe OKCUbL. OnpesesisaTs
MPUHA//Ie)KHOCTh HEOPraHUUeCKMX BellleCTB K K/1accy
OKCH/IOB TI0 (hopmyrie.

HaxozuTb BaIEHTHOCTH U CTeTleHHd OKUC/IeHHs 3/1eMEHTOB B
okcugax. OMHChIBATH CBOWCTBA OT/IeTbHBIX
rpescTaBUTeeld OKCU/OB.

CocraB/1aTs POpMyJIbI ¥ Ha3BaHUS OKCH/IOB.

[IpoBogrTE HabNMIOIeHYs (B TOM UKC/Ie OTI0OCPeJOBaHHbIE)
CBOMCTB Bell[eCTB U MPOUCXOSAIIUX C HUMU SIBJIEHUH, C
cobsiro/ieHrieM TIpaBU/T TeXHUKW 06e3011acHOCTU; 0QOpM/IATE
OTYeT C OMMCAHKEM KCIIePUMEHTa, ero pe3y/IbTaToB U
BLIBO/IOB

OcHOBaHUs, UX COCTaB U Ha3BaHUS.
PacTBOpMMOCTE OCHOBaHMI B BOJE.
[IpencraBuTen Le10uen: rupOKCU/IbI
HaTpHs, KaTus U Kanbliys. [ToHsTre 00
MH/MKaTOpax YU KaueCTBEeHHBIX PeaKLIUsX.
IemMoHcTpauyu. O6pas3ijbl 0CHOBaHUH.
Kuc/1oTHO-111e/10YHbIe MHAUKATOPBI U
M3MeHeHHe UX OKPAacKM B LL[eJIOYHOM cpejie

OOBSCHATB, UTO TaKOe OCHOBAHWUS, I11eJI0UH, KaueCTBeHHast
peakuusi, UHAWKAaTop. KiraccuguijpoBaTs 0CHOBaHUS 0
pacTBOPUMOCTH B Bojle. Orpese/iaTs IPUHaAIeXHOCTh
HeopraHMuecKoro BelllecTBa K K/1acCy OCHOBaHUM IO
bopmyue.

HaxoquTe CTenieHU OKUC/IEHUS 3/1EMEHTOB B OCHOBAHUSX.
XapakTepH30BaTh CBOMCTBA OTJe/IbHbIX MpeCTaBUTEen
ocHOBaHuM. CocTaB/1Th GOPMYJIbl U Ha3BaHUSI OCHOBAHUM.
Hcriosip30Barp TabnvLly paCTBOPUMOCTH [IjIsl OTIpe/leIeHusT
PacTBOPUMOCTY OCHOBaHWM. Y CTaHAB/IUBATD
reHeTUUeCKyH0 CBSI3b MEXKY OKCH/IOM U OCHOBaHUEM U
Haob0pOT

KuC/oTsl, UX COCTaB M Ha3BaHUS.
Knaccugukauus kuciort. [lpegcraBurenu
KICJIOT: CepHasi, CoJsiHast, a3oTHas. [TonsaTue o
[1Kase KUC/I0THOCTH (1ukane pH). Vi3smeHeHue
OKpaCK1 MHJUKaTOPOB.

emoHcTpaumy. O6pasibl KucioT. KuciotHo-
[11e/I0YHbIe UH/IUKAaTOPbI U U3MEHEHHEe UX
OKpaCKH B HEUTPa/IbHOU U KUCJIOTHOM Cpefiax.
YHUBepcanbHbIA UHAWKATOP U U3MeHeHHe ero
OKpacKH B pa3/ivuHbIX cpefax. lllkana pH.
JTaGopaTOpHEIE OIBITHL.

11. Onipegenenvie pH pacTBOpOB KHCJIOTHI,
111eJI04M U BOJBI.

OOBACHATB, UTO TAaKOEe KUC/IOTHI, KUCTIOPO/COZep Kalijie
KICI0ThI, 0eCKUCIOPO/IHbIe KUCIOThI, KUCJIOTHAs Cpe/ia,
111eJI04Hast CpeJia, HelWTpasbHas cpeja, mkana pH.3
Ki1accuguipoBaTh KACIO0TBI TI0 OCHOBHOCTH U
coiep>KaHuIo Kucnopoga. Onpege/iars NpUHaJIeXXHOCThb
HeopraHUuecKHX BeIlecTB K K/1acCy KUC/IOT 1o opmyiie.
HaxozuTb CTenieH! OKUC/IeHUs 3/1eMeHTOB B KMC/IOTax.
OrnrcpIBaTH CBOWCTBA OT/e/IbHBIX TIpe/iCTaBUTeNeld KUC/IOT.
Cocras/1aTs POpMYy/Ibl M Ha3BaHUS KUCOT. 2ICI10/1630BaTh
Ta0/MMLy paCTBOPUMOCTH JI/Is1 OTIpe/iesieHHsl PaCTBOPUMOCTH
KHCJIOT.

YcraHaB/IHBaTh TeHETUUYECKYIO CBSI3b MEXXJY OKCUJIOM U
I'MIPOKCHZIOM M HAa00OPOT.
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12. Onpegenenve pH TMMOHHOTO U
s10/;T0UHOTO COKOB Ha Cpe3e IJI0I0B

[IpoBoguTs HabMOeHYs (B TOM YKC/Ie OTIOCPe/IOBaHHbIe)
CBOMCTB Bell[eCTB U MPOUCXOJSAIINX C HUIMU SIBJIEHUU C
cobmroieHrieM TIPABUII TEXHUKU 6e30T1acHOCTH; 0@opMIATh
OTUeT C ONMCAHUEM 3KCIIePUMEHTa, ero Pe3y/bTaToB U
BHIBO/IOB.

UccreqoBates cpefy pacTBoOpa C IOMOILBIO MHIMKATOPOB.
OKCIIepUMEHTA/IbHO PAa3/IH4aTh KUCJIOTHI U LEI0YU C
MOMOII[bI0 UHANKATOPOB

Cosu Kak TIPOU3BO/JHbIE KMCJIOT U OCHOBaHHM.
Mx cocTaB ¥ Ha3BaHUs1. PacTBOPUMOCTB Cosleit
B Bojle. [Ipe/icTaBUTeNM COJIEN: XTTIOPU/,
HaTpyisi, KapOoHaT 1 docdat KanbLusl.
MemoHcTparmu. O6pasiibl coseil.
JIaGopaTOpHBIE OIBITHI.

13. O3HaKoM/IeHHEe C KOJIIeKLMeH comei

OO6BACHATB, UTO Takoe conu. Orpeze/IaTs TIPUHAIEKHOCTh
HeopraHMuecKHX BelecTB K KJlacCy cosieli o ¢popmyiie.
Haxo4uTp cTerieHU OKUC/IEHUSI 3JIEMEHTOB B COJISIX.
OnHcpIBaTH CBOWCTBA OTJe/bHBIX TIPeICTaBUTEIe COmei.
Cocra/aTs GopMyJibl U Ha3BaHUS COJIEH.

Hcro/130BaTh TabNMLy PaCTBOPUMOCTH IS OTIpe/lesIeHHsT
PACTBOPUMOCTH coJjiel. /IpoBogrTs HabmoaeHus (B TOM
yKCie ONoCpeloBaHHbIe) CBOVMCTB BeLeCTB U
MTPOMCXO/SAIINX C HUMHU sIBJIeHUM ¢ COO/TF0IeHreM TTPaBUT
TeXHUKW 0€3011aCHOCTU; O@OpM/IATH OTUETe OIIMCaHUEM
9KCIIePUMEHTa, ero pe3yabTaToB U BbIBOJOB

AMopHbBIe U KpUCTa/UTMYeCKre BelllecTBa.
Me>xMoeKyJ/isipHble B3aUMOZeNCcTBUSL. TUTTbI
KPYCTa/I/IMYEeCKUX PelleTOK. 3aBUCMMOCTh
CBOWCTB Bell|eCTB OT TUIIOB KPUCTa/NINYeCKUX
pewieTok. JleMoHcTpanmu. Mogenu
KPUCTa//IMYeCKHX pelleToK XJI0pu/ia HaTpus,
anmMasa, okcuga yriepoza (IV).
JIaGopaTOpHEIE ONBITHI.

14. O3HaKOMJIEHHE C KOJUIeKLIel BelecTB C
Pa3HbIM TUIIOM KPUCTa//IMYeCKOU pelleTKH.
13roToBeHre Moziesielt KpUCTa/UTnuecKrux
pelLlIeToK

OOBSACHATB, UTO TaKoe aMOp(hHbBIE BeIlleCTRa,
KpUCTa/l/IMYeCcKre BelleCTBa, KpUCTa/lIMuecKas peleTka,
MOHHAasi KpUCTa/lJInuecKasi pelieTka, aToMHast
KpUCTa/I/IM4ecKas pelieTka, MOJIeKyasipHast
KpUCTa/l/Inyeckas pelieTka, MeTalyiiyecKast
KpUCTa/I/IM4ecKas pelieTka. Y CTaHaB/IMBATh TIPUYUHHO-
C/ie/ICTBEHHbIE CBSI3U MeX/y CTPOEHHEeM aToMa,
XUMHUYECKOM CBS3bI0 U TUIIOM KPUCTa/UTMUeCKOW pelleTKy
XUMUUYECKUX COeIMHeHUN. XapakTepH30BaTh aTOMHbIe,
MOJIEKyJ/ISIpHbIe, HOHHbIE U MeTasihnue-

CKHe KPUCTa/lJInYecKre pelleTKH; Cpejly pacTBopa C
MOMOLLbIO 1IKabl pH. //puBosHnTE IpUMeEpHI BeleCTB C
pa3HbIMU THUTaMU KPUCTA/I/TMUeCKOU PelleTKH.
[IpoBoguTs HAOMOJEHYs (B TOM YKCJ/Ie OTIOCPeZ0BaHHbIE)
CBOMCTB Bell[eCTB U NMPOUCXOJSAIIUX C HUIMU SIBJIEHUM C
cobroieHrieM TIPABUIT TEXHUKH 0€3011aCHOCTH; 0Q)OpMIIATh
OTYET C OMMUCaHHUEM SKCIIepUMEHTa, ero pe3y/bTaToB U
BLIBOJIOB. COCTAB/IATH HAa OCHOBE TEKCTa TaO/IUIIbI, B TOM
urcsie ¢ ipuMeHenremM cpegcts KT

UucTble BeljecTsa U cMecu. [Ipumepsl
PKUIKUX, TBEP/bIX U Ta3000pa3HbIX CMecei.
CBOWCTBA YNCTBIX BEIeCTB U cmecel. Mx
coctaB. MaccoBasi U 00beMHasi 10711
KOMITIOHeHTa cMecH. PacueTbl, CBsi3aHHBIE C
VCI10/Ib30BaHMEM TIOHSATHUS «JJOJIsI».
JIaGopaTOpHEIE OMBITEL.

15. O3HakomsieHHe ¢ 06pa3L[oM TOpHOM
MOPO/IbI

OOBSACHATB, UTO TaKOe CMeCH, MaCCoBast I0JIs
PAacTBOPEHHOTO Bell[eCTBa, 00beMHast /107151 BellleCTBa B
CcMecCH.

[IpoBoguTh HAOMOAEeHYs (B TOM UKC/Ie OTTIOCPeOBaHHbIE)
CBOMCTB BelL[eCTB U MPOUCXOJALIMX C HUIMU SIBJIEHUU C
cobsiro/ieHrieM TIPaBU/T TeXHUKU 0e30T1acCHOCTU; 0QOpM/IATE
OTUeT C ONMCAHUEM 3KCIIEPUMEHTa, ero Pe3y/ibTaToB U
BBIBO/IOB.

Perriate 3a/1auy C UCM0J/Ib30BAaHUEM TTOHSATUM «MaCCOBasi
[T0J11 3/IeMeHTa B Bell[eCTBe», «MaccoBasi [0
PACTBOPEHHOTO BEI[eCTBa», «00beMHast 107151
ra3o00pa3HOro BellecTBa»

PacueTsl 110 hopMysiaM CcoeJJUHeHUI

PeriaTp 3a1auvl C UCM0JIb30BAaHUEM TTOHSITUM «MacCoBast
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M3yUYeHHBIX K/1aCCOB, CBSI3aHHBIE C
MCII0J/Ib30BaHUEM TTIOHATUS «JOJIs».
BrinosiHeHue 3aaHuii 110 TeMe «CoelMHeH st
XUMUYECKUX 3JIeMEeHTOB»

7107151 37IeMeHTa B BellleCTBe», «MaccoBasi 10JIst
PACTBOPEHHOT'O BEIeCTBa», «00beMHast 10JIs
ra3oo0pa3Horo BeltiecTBa». /IpegcrapiaTs H(OPMALIUIO
1o TeMe «CoeJuHEHUS] XUMUUYECKUX 37IeMEHTOB» B BUjle
Tab/IMLI, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM UKCJIe C
rpyuMeHeHNeM CPeJICTB UKT

[ToHaTHe AB/IeHUN KaK U3MeHeHUH,
MPOMCXOJSIINX C BellleCTBOM. SIBjieHusl,
CBSI3aHHBIE C M3MEeHeHHeM KPUCTa/lJIMueCcKoro
CTpOeHUs BellleCcTBa MPU MOCTOSTHHOM ero
cocTaBe, — (pU3HUUYECKUEe SIBIIEHUS.
dusnueckue siBJeHNs B XUMUU: TUCTUIISLINS,
KpYCTa/l/IM3aLysi, BblllapUBaHUe U BO3rOHKA
BellecTB, (PUILTPOBaHUE U
L[eHTpU(yrupoBaHUe.

IemMoHcTpauyu. [Ipumeps pusrueckux
SIBJIEHUI: TIIaB/IeHe napaduHa; BO3roHKa
vofa wiv 0eH30HHOM KUCIOThI; Anddy3us
YLLIVCTBIX BEILeCTB C ropsiiiliell JTaMIIOUK1
HaKa/MBaHUs

OOBACHATD, UTO TaKoe JUCTUJUISLUS, WU TIeperoHKa,
KpHCTa/l/iM3aliysi, BblllapuBaHue, (PUIbTPOBaHKe, BO3TOHKA,
W cybsiMMariys, OTCTauBaHue, LieHTpUGyrupoBaHuUe.
YcraHaB/HBaTs IPUUMHHO-C/Ie/ICTBEHHBIE CBS3U MEXIY
(br3MUeCKUMY CBOMCTBAMMU BEII[ECTB U CITOCOOOM
pasjie/ieHus1 cMeceu

SIBneHus, CBs3aHHbIE C U3MEHEeHHeM COCTaBa
Bell[eCTBa, — XMMUUECKHe peaki1u.
[Tpr3HaKy U yCI0BUs NTPOTEKAHUS
XMMHUUECKUX peakLyid. BoigeneHue TemioTsl U
CBeTa — peakijuu ropenHus. [loHsTre 06 3K30-
1 SHJ0TepPMHUUYECKUX pPeakLysX.
JlemoHcTparuu. [Iprimepbl XUMUYECKUX
SIBJIEHUW: TOpeHue MarHusi, ocdopa;
B3alMO/IEUCTBHE COJITHOU KHUC/IOTHI C
MpaMOpOM W/ MeJIOM

OO6BACHATH, UTO TaKOE XUMUUeCKasl PeaKLys, Peakyu
ropeHwsi, 5K30TepMHUeCKUe Peakiuy, SH10TePMUUeCcKIe
peakIvu.

Habrro4are i OnHChIBATH IPU3HAKY U YCJIOBUS TEUEHHMST
XUMWUYeCKUX PeaKi|ii, BLIBO/IbI HA OCHOBAHWMHY aHA/M3a
HabJ/r0/IeHu i 3a 9KCIIepUMeHTOM

3aKOH COXpaHeHUsI MacChl BeLeCTB.
XyMuueckre ypaBHeHUsl. 3HaueHre UH/EeKCOB
1 K03 duimeHToB. CocTaB/ieHre ypaBHEeHUH
XUMHUUECKUX PeaKivii

065}ICH}ITB, UTO TdKO€ XMMHUUECKOe YpaBHEHHE.

XHP&KT €PH30BdTh 3dKOH COXPAdHEHHUSA MACChI BELIECTB C
TOUKH 3DEHHSA dTOMHO-MOJIEKYJ/IADHOI'O YUE€HHUS.
CoCTaB/IaTh YPaBHEHUA XUMHNUYECKUX peaKL[I/Iﬁ Had OCHOBe
3dKOHd COXPdHEHHA MdCCEI BelleCTB.

K/I&CCH¢HL[HPOB&TL XUMHUYeCKHEe pedKIIMU T10 TeIJIOBOMY

s dekTy

PacueThl 0 XMMHUYeCKUM YPaBHEHUSIM.
PerieHue 3a/1au Ha HaXOX/leHHe KOIMUeCTBa,
MaccChl UM 00beMa MpoJyKTa peakiyuu 1o
KOJTMUeCTBY, Macce Wik 00beMy UCXOZHOTO
BelllecTBa. PacyeTsl ¢ UCII0/Ib30BaHUEM
MOHSATHUS «/I0JIsT», KOT/]a ICXO/THOE BeI[eCTBO
TaHO B BU/le pacTBOpa C 3alaHHOM MacCOBOM
710/1eli paCTBOPEHHOT0 BellleCcTBa WU/H
COZIEP>KUT OTIpe/le/IeHHYI0 JI0JTH0 TpUMeceit

XapakTepH30BaTh KOMAUECTBEHHYIO CTOPOHY XUMUUECKHUX
rpoLieccoB. /IpoH3BOAHTH PACUETHI TI0 XUMUUECKUM
ypaBHEHHUsIM Ha HaXOXK/leHHe KOJIMUeCcTBa, MacChl WU
00beMa MPOIyKTa Peakiuy 10 KOJIMYeCTBY, Macce WIx
00BeMY UCXOZHOTO BeIl[eCTBa; C UCIIO/Ib30BaHUEM TTOHATHS
«ZIOMsI», KOT/la UCXO/[HOE BEIIeCTBO /IaHO B BU/Ie PaCTBOPA C
3a/laHHOM MaCCOBOM /1071l paCTBOPEHHOTO BellecTBa U
COJIEP>KUT OTIPe/IeIEHHYIO JI0JTF0 TIPUMeceit
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Peakiu pasnoxxenus. [IpeacraBnenue o
CKOPOCTU XUMHUYECKUX PeaKLUil.
Karanusatopsl. @epMeHThI.

JemoHcTparmu. [Tonyuenue ruapokcuja
Meu (I1) u ero pa3norkeHue NPy HarpeBaHUW;
passioykeHue repMaHraHaTa Kajusi;
pasroykeHue MepoKcHuia BoA0poja C
MOMOII[bIO IMOKCH/Ia MapraHiia U KaTasassbl
KapTode/isi UM MOPKOBU

OOBACHATB, UTO TaKoe peakiuy CoeJUHeHus],
KaTam3aTopsl, hepMeHTbl. K1aCCH@UIJHPOBATh
XUMHAYeCKHe PeakLMH 110 UKUCTY U COCTaBY UCXOJHBIX
BeIIeCTB U MPOJYKTOB peakiuu. Hab/mro4aTe Vi OITHCHIBATh
MPU3HAKU U YCJIOBUS Te€UeHUsI XUMUYeCKUX PeakIi|i,
\7€/1aTH BBIBO/IbI HA OCHOBAHWM aHa/M3a HabmojeHuni 3a
9KCTIepUMEHTOM

Peakuu coepunenus. Katanutrueckue v
HeKaTa/IMTUUeCcKue peakiyuu, o0paTuMble U
HeoOpaTHMble peak[ud. JJeMOHCTpaLH.
["openue kpacHoro docdopa ¥ pacTBOpeHUe
[10JIy4eHHOT0

OKCH/la B BOJle, MCTIbITaHUE pacTBOpa
[0JIyUeHHOU KMCJIOThl MHAWKATOPOM.
JTabopaTOpHEIE OIMBITHI.

16. OkucieHve MeJu B IJlaMeHU CIIMPTOBKYU
VTN TOPeNKU

OOBSACHATB, UTO TaKOe PEaKIMK COeJUHEHHSI, PeaKI[uH
pa3/oKeHusi, 0OpaTUMbIe PeakIuH, HeobpaTHUMbIe peakKiiu,
KaTa/IMTHUYECKHe PeaKI[uH, HeKaTa/TMTUUeCKHe Peakiivu.
Krtaccu@uirpoBaTh XAMAYeCKUe Peaki[uM 10 YUCIy U
COCTaBY UCXO/IHBIX BEILECTB U MPOJYKTOB PeaKIi1y;
Harpap/IeHNIO TIPOTeKaHs PeaKIUH; Y4aCTUIo
KaTa/yM3aTopa.

Hab1r04ate Vi OMHCBIBATH IPU3HAKU U YCJIOBUST TEUEHHSI
XUMUUYECKUX PeaKI[UH, Je/7aTh BbIBOJbI HA OCHOBAaHUM
aHaM3a HaOJTIOJeHUH 3a 9KCITEPUMEHTOM

Peakuu 3ameltieHus1. Psii akTHBHOCTH
MeTa/lJIOB, ero UCI0/Ib30BaHue [I/Isl
[MPOrHO3MPOBAaHUS BO3MOXXHOCTH TTPOTEKaHUS
peakiuii MeXxy MeTaljlaMu U KUC/I0TaMu,
peakLivii BBITeCHEHUS] OJHUX METaJlJIOB U3
PacTBOPOB UX COJIeH JPYTMMH MeTa/lyIaMH.
eMoHcTpalu. B3aumogelictBue
pa30baB/IeHHBIX KUCJIOT C MeTa/lJIaMHU.
JTabopaTopHkbie OMnbITHL. 17. 3aMelljeHre Meu
B pacTBope xnopua meau (II) xkenesom

OOBACHATB, UTO TAaKOEe PeaKLUH 3aMelleHHs], Psi
AQKTUBHOCTHU MeTa/NI0B. K/1aCCHQHIJHPOBATh XMUYECKe
peakL1u 10 YUC/Iy ¥ COCTaBy UCXO/HBIX BeLeCTB U
MIPOZYKTOB peakLWH. #1Cr1i0/15630BaTh 371eKTPOXUMUUECKUN
psiZi, HarpsbKeHUH (aKTUBHOCTH) METaJIIOB JJ1s
orpe/ie/sieHus1 BO3MOXXHOCTH NIPOTEeKaHHUs peakLii MeXXy
MeTaslJlaMu U BOJHBIMH PacTBOPaMU KUCJIOT U COJIeH.
Habrro4ats i OnHChIBATS IPU3HAKY U YCIOBUS TEUEHUS
XMMUUECKUX peakLUi, Je/7aTh BbIBOJbl HA OCHOBaHUU
aHanM3a HaOJII0/IeHNH 33 SKCIIePUMEHTOM

Peaxijuu oOMeHa. Peakijuu HelTpaM3alyu.
Y cioBUsI IPOTEKaHUs peakliii oOMeHa B
pacTBopax /o KOHLia. JleMOHCTparpu.
PactBopenue rugpokcua meau (I1) B
KIC/IOTax; B3auMoielictre okcuza meau (II)
C CepHOM KUC/IOTOM MPY HarpeBaHUMU

OOBACHATB, UTO TaKOe peakLyu 0OMeHa, peakiyuu
HelTpanu3auuu. K1acCH@HIJHpOBAaTh XUMUUeCKUe peakLun
10 YMC/Y U COCTaBY MCXOZHBIX BellleCTB U MPOAYKTOB
peakuyu. Xcrio/1p30Bath TabIUIy paCTBOPUMOCTH JJIsT
oripe/ie/ieHusi BO3MOXXHOCTH TIPOTeKaHHs peakLiiii oOMeHa.
HabsrozaTe M OMHCHIBATH TIPU3HAKU U YCJIOBUS TeUEHUST
XUMAYEeCKUX peaKLuil, Je/7aTh BbIBO/[bI HA OCHOBAaHUU
aHasIM3a HaOJTIOIeHNI 3a SKCTIEPUMEHTOM

TUMbl XHMUUECKUX Peakliii Ha TTpuMepe
CBOWCTB BOJIbI. Peakiiyist pa3ioskeHuss —
9/IEKTPOJIA3 BO/IbI. Peakijuu coefuHeHUs —
B3aHMO/IeHCTBYE BO/IbI C OKCH/IaMH METasljioB
1 HEMETa/IJIOB. Y CJIOBUE B3aMMO/I€HCTBUS
OKCH/IOB METAJIJIOB ¥ HEMETAJIJIOB C BO/IOM.
[ToHsATHE «TUAPOKCHIBI». Peakiun
3aMelleHHs] — B3aUMO/IeHCTBHE BOJIbI C
MeTassiaMu. Peakiyiu oOMeHa — THUAPOIN3
BeIIeCTB.

IemoHcTpatmu. [1pubop Asist 3/1eKTposu3a
BO/IbI. B3auMo/ielicTBre OKCH/Ia KalbIUs C
BO/IOV M UCTIBITaHHE TIOJTyUeHHOT0 PacTBOpa
benondranenHoM. B3auMopelicTBre HaTpus C

OOBACHATD, UTO TaKoe TUAPONU3. XapaKTepH30BAaTh
XUMUYeCKHe CBOWCTBA BOJbl, OITHCHIBATH UX C TIOMOLLbIO
ypaBHEHHI COOTBETCTBYIOLLMX peakLui




OcCHOBHOe cofiep>kaHue ypoka

OCHOBHEIe BUbI ZIeATeILHOCTH O0yuaronuxcs (Ha ypoBHe
yueOHBIX [eHCTBHIA)

BO/I0M

BrinonHeHue 3aganuii 1o teme «/3meHeHus,
MPOMCXOJSIINE C BelljeCTBaMU»

[ crio/1630BaTk 3HaKOBOE MOJie/IMpOBaHue.

[lo/1y4aTs XUMUUECKYI0 MTH(GOPMALMIO U3 Pa3/IMUHBIX
MICTOUHUKOB. /Ipejcrap/iars HGOPMALIUIO 110 TeMe
«/3MeHeHus, IPOUCXOMLLMe C BelljleCTBaMu» B BUJIe
Tab/HL], CXeM, OTIOPHOTO KOHCIIEKTa, B TOM UHCJIe C
rnipuMeHeHneM cpencts KT

[TpaBu/ia TeXHUKK 0O€30MacHOCTH TP paboTte
B XUMHUUECKOM KabuHete. [Tprembl
obparrieHust ¢ 1abopaTOPHBIM 000PyI0BaHHEM
W HarpeBaTe/IbHbIMU ITPUOOpaMu

Paborars ¢ 1abopaTopHBIM 000PyIOBaHHEM U
HarpeBaTe/IbHBIMU MPUOOPAMU B COOTBETCTBUU C
[paBU/IaMH TEXHUKH 0€30T1aCHOCTH.

BbITo/THATH TIPOCTENIIINE TIPUEMbI 00paIL|eHuUs C
mabopaTopHBIM 000py10BaHUEM: C J1TabOpaTOPHBIM
[IITaTUBOM, CO CITUPTOBKOM

[Ipr3HaKy XMMUUECKHUX peakLii

Paborarts ¢ 1abopaTopHBIM 000PyZIOBaHUEM U
HarpeBaTe/IbHBIMU ITPUOOpaMU B COOTBETCTBHUH C
MpaBU/IAMU TEXHUKU 0€301acHOCTH.

BbIT0/THATH TIPOCTEHIIINE TIPHeMbl 00palieHus C
mabopaTopHbLIM 000pyJ0BaHHEM: C Ta00paTOPHBIM
[IITaTUBOM, CO CITUPTOBKOM.

Habs1roaTh 3a CBOMCTBAMU BEILIECTB U SIBJIEHUSIMH,
MTPOMCXO/SIIVMH C BelljeCTBaMHU.

OnHChIBATH XUMAYECKUH SKCTIEPUMEHT C ITOMOIIIBIO
eCTeCTBEHHOT'0 (PyCCKOT0 WM POJIHOTO0) sI3bIKa U s3bIKa
XUMUW. COCTaB/IATH BBIBO/IBI 110 pe3y/ibTaTaM
MTPOBE/IEHHOT0 YKCIIepUMeHTa

[TpuroToB/ieHHe pacTBOpa caxapa
oTIpe/ie/ieHHe MaCCOBOM JIOJTH ero B PaCTBOPe

Paborats ¢ 1abopaTopHBIM 000PYyI0BaHUEM U
HarpeBaTe/IbHBIMH ITPUOOpaMU B COOTBETCTBHUH C
MpaBUIaMHU TEXHUKU 0e30T1aCHOCTH.

BbI10/THATH TIPOCTEHIIINE PHeMbl 00palieHus C
nabopaTopHbIM 000py/JOBaHUEM: C MEPHBIM I[UJIUH/[POM, C
BeCamm.

Habrro4ath 3a CBOMCTBAMU BELECTB U SIBJIEHUSIMHU,
MTPOUCXO/SAIIVNMH C Bell[eCTBaMHU.

OnHchIBaTh SKCTIEPUMEHT C TIOMOIL[BI0 eCTeCTBEHHOT0
(PyCCKOT0 WM POJHOTIO0) SI3bIKa U sI3bIKa XUMUHU.
CocTaB/19Th BLIBOZBI 110 Pe3yJibTaTaM MpOBeIeHHOTO
HKCTIepUMEHTa.

[0TOBHTH PAaCTBOPHI C OTpe/ie/IeHHOM MacCOBOM Jl0/ei
PACTBOPEHHOTO BeI[eCTBa.

PaccynTpiBaTH MaCcCOBYIO JIOJIF0 PACTBOPEHHOT'O BelljeCTBa

PacTBopeHue Kak (PU3NKO-XUMHUUYEeCKUI
ripotiecc. [ToHsATHe 0 TUApaTax U
KpUCTa/iorujparax. PacTBOpuMOCTb.
KpuiBble pacTBOPUMOCTU KaK MO/IeJlb
3aBUCUMOCTH PaCTBOPUMOCTU TBEPAbIX
Bell[eCTB OT TemriepaTyphl. HacblIlieHHbIe,
HeHaChII|eHHbIe 1 MepechIllleHHble PACTBOPHI.
3HaueHue paCTBOPOB [I/isl TPUPO/bI U
Ce/TbCKOT'0 XO035IMCTBA

OObBACHATB, UTO TAaKOe pacTBOP, TUAPAT, KPUCTA/UIOTH/IPAT,
HaCbIIIeHHbIM PaCTBOP, HeHACHIILeHHbIN pacTBOp,
repechlleHHbI PacTBOP, paCTBOPUMOCTb. Onpesesars
PacTBOPUMOCTh BeL[eCTB C UCI0/Ib30BaHHEM KPUBBIX
PacTBOPUMOCTH. XdpaKTepH30BaTh PaCTBOPEHHeE C TOUKU
3peHust aTOMHO-MOJIEKY/ISIPHOTO yueHUs. Cr10/1630Bark
Ta0/MMIy paCTBOPUMOCTH /IJIsl OTIpe/ie/ieHHsI PACTBOPUMOCTH
BellleCTB B BO/Je.

Cocras/1aTs TpavKy Ha OCHOBE TeKCTa, B TOM UHCJIe C

ripuMeHeHueM cpencts I KT
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[ToHsTHE 00 37eKTPOIUTHYECKOMH
UCCOLMALMUA. DNIEKTPOIUTBI U
He3/1eKTPOJIMThI. MexaHu3M AUCCoLUaliu
5JIEKTPOJIUTOB C Pa3/IMUHbIM XapaKTepoM
cBsi3U. CTereHb 3/1eKTPOIUTUYECKON
muccoruanyi. CHIbHBIE U C1abbie
5/1eKTPOJIUTHI.

JlemoHcTparmu. VcnbiTaHue BellecTB U UX
PacTBOPOB Ha 3/1eKTPONPOBOAHOCTD

XapakTepr30BaTh TIOHATHS «3JIEKTPOJIUTHUECKAST
TUCCOITUALINS», «3JIEKTPOJTUThI», «HE3JIEKTPOJTUTHI»

OCHOBHBIE 110JI0KeHUs1 TeOpUr
5/IeKTPOJIMTUYECKOW Auccoraiuu. VioHHbie
ypaBHeHUs peakiuii. Peakuyu oOmeHa,
MAyle 10 KOHLA.

Kaccudukaliyst MFOHOB U UX CBOMCTBaA.
MoJieKynsipHble ¥ MOHHbIE YDaBHEHUSI
peaxiuil.

JleMOHCTpaLK. 3aBUCUMOCTb
5/IeKTPONPOBOJHOCTH YKCYCHOU KHUCJIOTBI OT
KOHL|eHTpaL1u. [|BryKeHue OKpallleHHbIX
VIOHOB B 3/7IeKTPUYECKOM I10JIe.
JTabopaTopHEIEe OIMBLITEL 18. B3anMoeiicTBure
PacTBOPOB XJIOpU/ia HATPUSl U HUTpaTa
cepebpa

 XapakTepH30BaTh TIOHSTUSI «CTeleHb AUCCOLUAl[uN»,
«CHUJIbHBIE 3JIEKTPO/IUTBI», «C/1a0ble 3/1eKTPOUTEI»,
«KaTHOHED», «dHUOHBI», «KUC/I0ThI», «OCHOBAHUA», «COJIN».
CocraB/iaTh ypaBHeHUs 371eKTPOIUTAYECKON [UCCOLMALN
KIC/IOT, OCHOBaHU U conell. A/LTroCTpHpOBAaTs IpUMepamu
OCHOBHBI€ T10JI0KEHUsI TEOPUU 3/1eKTPOJTUTUUECKON
TACCOLIMALIMY; TeHeTUUeCKYI0 B3aUMOCBSI3b MEX/Y
Bell|eCTBaMU (TIPOCTO€e BeleCTBO — OKCHJ, — TUAPOKCH/,
— COJlb).

Pa3/4aTe KOMIIOHEHTHI [10Ka3aTebCTB (Te3UCOoB,
apryMeHTOB U (pOpPMBbI J0Ka3aTebCTBa).

PackpbIBaTH CYLLIHOCTD TIOHSITUSI «MOHHbIE PeaKLIun».
CocraB/I9Th MOJIeKY/ISipHbIe, TIO/IHbIe U COKpallleHHbIe
MIOHHbIE YpaBHEHUSI peakLUii C y4yaCTheM 371eKTPOJIUTOB.
HabroaTh Vi OMHCHIBATH PEAKIIUN MEXy eKTPOUTaMU
C TIOMOILLIbI0 eCTeCTBEHHOT0 (PYCCKOT0 WK POJHOrO0) si3bIKa
U s13bIKa XUMUU

Kucsnotsl, ux knaccudukanus. Juccouyanus
KHCJIOT ¥ MX CBOMCTBA B CBETe TEOPUU
5J1IEKTPOJIMTUYECKOUN IUCCOLMALIAH.
B3aumo/iericTBre KUC/IOT C MeTasl/laMy.
OJIeKTPOXUMUYECKUM Psifi HaTIPSHKEeHUN
MeTass10B. B3auMozelicTBre KHUCIOT C
OKCHJaMu MeTasuioB. BzaumogeiicTBre
KUC/IOT C OCHOBAHUSIMU — peakLIusi
HeUTpau3aluuu. B3aumMoelicTBre KMCIOT C
consimu. Mcrionb3oBaHue TabULbl
PaCTBOPUMOCTH [i/Is1 XapaKTepUCTUKHU
XUMHUUYECKUX CBOMCTB KUCJIOT.
JIaGopaTOpHEIE OMBITHI.

19. TlonyueHrie HepaCTBOPUMOTO THIPOKCH/A
11 B3aUMO/IEUCTBUE ero ¢ KucaoTamu. 20.
B3aumo/ielicTBre KUCIOT C OCHOBAaHUSIMH.
21. B3aumMopencTBre KUCI0T C OKCUaMU
MeTaslsioB. 22. B3aumo/eincTBue KUcioT C
MeTa/u1amMu. 23. B3anMmo/ercTBre KUCIOT C
COJISIMU

Xapakrepr30Baths 0011jie XUMUUYEeCKHe CBOMCTBA KHUCIIOT C
MO3ULIUK TEOPUH JIEKTPOJIUTUUECKOU JIMCCOLIUALUH.
CocTaB/19Th MOJIEKY/ISIDHbIE, TIO/THbIE ¥ COKPAII[eHHbIe
MOHHbIE ypaBHEHHUsI Peaklii C yuacTheM KUCJIOT.
Hab1r04ate i OMHCBIBATH PEAKIMU C YUaCTHEM KHUCJIOT C
MOMOIIIBI0 €CTECTBEHHOT0 (PYCCKOTO WU/ POZHOTIO) S13bIKa
U I3bIKa XUMUH.

[IpoBOJHTH OTIBITHI, TIO/ITBEPIKAAIOIIHE XUMUUECKHUE
CBOMCTBA KMCJIOT, C COO/TI0IEHHEM TTPABU/I TEXHUKU
Oe30racHOCTH

OcHoBaHMs, UX KaaccrupuKarus.
[lucconyarysi OCHOBaHUM U UX CBOMCTBA B
CBeTe TEOPUU TeKTPOIUTUYECKOU
nucconuanyu. BzanMogpelicTBe OCHOBaHUM €
consimu. Vcriosib30BaHue TabIMIIbI

CocraB/19Th MOJIEKYJISIPHBIE, TIOJTHBIE COKPAIl[eHHbIe
MOHHbIe ypaBHeHHsI PeakLMii C yuacTheM OCHOBaHUM.
Habrro4ats i ONACBIBATH PeAKIAN C yU4aCTHEM KUCIIOT C
MOMOILIBI0 eCTeCTBEHHOTO (PYCCKOT0 WUJIU POAHOTO) s13bIKa

1 A3bIKd XMMHU.
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PACTBOPUMOCTH JIJIs1 XapaKTePUCTHUKH
XUMUUECKUX CBOWCTB OCHOBaHUM.
B3arMozielicTBIe 11je/104elt C OKCUAaMU
HEMeTaJslIoB.

JTabopaTOpHEIE OIBITHL.

24. B3arMozieliCTBYe 11leJI0uel C KUCTI0TaMH.

25. B3auMo/ieiiCcTBHe 11ie/104el C OKCUIaMU
HeMeTaslyioB.

26. B3auMoelicTBIe 11ie/I0Uel C COMSIMHU.
27. IlonyueHue 1 CBOMCTBA HEPAaCTBOPUMBIX
OCHOBaHUI

/IpoBOHTE OTIBITHI, TIOATBEPXKAlOLI{1e XUMUUeCKue
CBOMCTBa OCHOBaHUH, C COO/IFO/IeHNEeM TTPABU/T TeXHUKH
6e3omacHoCTH

O06o01TIeHMe CBeleHUH 00 OKCH/IaX, UX
K/IaCCU(PUKALIUU U CBOMCTBAX.
JIaGopaTOpHBIE OIBITHI.

28. B3anmozeiicTBe OCHOBHBIX OKCH/IOB C
KUC/IOTaMH.

29. B3anmozeiicTBre OCHOBHBIX OKCH/IOB C
BOZIOM.

30. B3anmopeiicTBre KUCIOTHBIX OKCHIOB C
[[e/I04aMHU.

31. B3aumopeicTBre KUCIOTHBIX OKCHIOB C
BOJ 01

OOBACHATB, UTO TaKOe Hecojieo0pa3syroliye OKCH/IbI,
coneobpa3ymoliie OKCHbI, OCHOBHBIE OKCH/Ibl, KUCJIOTHBIE
OKCU[IbL. XapakTepH30BaTh 00IIe XMMUUYeCKUe CBOWCTBA
coneobpa3yoLuX OKCHI0B (KUCIOTHBIX U OCHOBHBIX) C
MO3UL[UU TEOPUU 3TIEKTPOIUTHYECKOUN JUCCOLHALUH.
CocraB/I9Tb MOJIEKY/ISIpHBIe, TIOJTHbIE U COKpallleHHbIe
MOHHbIEe YPaBHEHUSI peaKLUii C yuyacTheM OKCHJIOB.
Hab/rozaTe M OIMHCHIBATH PEAKLAW C yUaCTUEeM OKCHUJIOB C
MOMOII[bI0 eCTECTBEHHOTO (PYyCCKOT'0 UM POJHOTO0) sSI3bIKa
U s13bIKa XUMUU.

[IpOBOAHTH OTIBITHI, TIOATBEP>K/AIOI1e XUMUUeCKHe
CBOWCTBA OKCHIOB C COO/TFO/IeHHEeM TTPABUJT TEXHUKH
Oe30macHOCTU

Conu, UX Juccolyanus U CBOMCTBa B CBETe
TEeOPUU 3/IEKTPOJIMTUUECKOM AUCCOLMALINH.
B3aumopelicTBUe coJieid C MeTasljlaMu,
0COOEHHOCTH 3TUX peakLuil.
B3avMozieicTBre COJIer C COMISMM.

Vcrosib30BaHMe Tab/UIbl PACTBOPUMOCTH [I/IsT
XapaKTePUCTUKHA XMMUYECKHUX CBOMCTB COJIEH.

JIaGopaTOpHBIE OIBITHI.

32. BzaumopencTBue coser C KUCJIOTaMHU.
33. B3anMopelicTBHe COJIel C Lje04aMu.
34. BzaumopencTBue coJer C COSMM.
35. B3anmMozelicTBIe pacTBOPOB cosieli C
MeTasljlaMu

Pa3nyaTh MOHSTUS «CPeJHUE COMU», «KUC/IbIe COMIN»,
«OCHOBHbIe COMM». XapaKTepru30BaTh 00II1e XMMUUeCKre
CBOKCTBA COJIEM C TIO3ULIUK TeOPUH 37I€KTPOIUTHUYECKOU
nviccouuauud. CocraB/iaTs MOJIEKYsSIpHbIe, TIOJIHbIE U
COKpallleHHble MIOHHbIe YDaBHEHUsI peaklyii C ydacTheM
CoJien.

HabstrozaTe M OMHCHIBATH PEAKLAY C YUaCTUEM COJIel ¢
[MOMOILIbIO eCTeCTBEHHOT0 (PYCCKOTr0 UM POJIHOTO) si3bIKa
1 513bIKa XUMUU.

[IpoBOoHTH OTIBITHI, IOATBEPKAAIOIME XUMUUeCKre
CBOMCTBA COJIel, C COO/TI0/IeHHeM TIPaBU/T TEXHUKH
6e3oracHoCTH

['eHeTHUeCKME PAAbI MeTa/l/la U HEMeTaJl/Ia.
['eHeTHUeCKasl CBSI3b MEXAy KilaCCaMK1
HEOPraHN4YeCKUX BellecTB

XapakTepH30BaTh TIOHSITUE «T€HeTUUYeCKUM psii».
HUirocTprpoBars. a) ipuMepaMu OCHOBHBbIE TT0J1I0KeHUsT
TEOPUU TeKTPOIUTHUECKOU JUCCOTMALINY; 0)
reHeTMUYeCKyH B3aMMOCBSI3b MeX/y BelljecTBaMU (IpocToe
Bel[eCTBO — OKCUJ, — TUAPOKCUJ, — COJIb).

CocraB/1aTh MOJIEKY/SIpHbIE, TI0JIHbIE U COKPallleHHbIe
MOHHbIE YDaBHEHHUs PeakLUil C y4aCTUeM 3JIEKTPOUTOB.
3anucpIBaTh YpPaBHEHUsI peakiiuii, COOTBETCTBYIOLLUX
M0C/1e/10BaTe/IbHOCTH («LIeT0YKe») MpeBpalieHuin

HeOPIrdHMYEeCKUX BelleCTB pd3/IMUYHBIX K/1dCCOB
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PertieHue 3a/1a4, yripaKHEeHU U TeCTOB TI0
Teme. [ToATOTOBKa K KOHTPOILHOU paboTe

[IpoBogHTE OLIEHKY COOCTBEHHBIX JOCTH)KEHUM B YCBOEHUU
TeMbl. KOpPeKTHpPOBAaTh CBOY 3HaHUA B COOTBETCTBUM C
[JIaHUPYeMbIM Pe3y/ibTaToOM. /10/1y4aTs XUMAYECKYIO
MH(bOpMaLMY U3 pa3/IMUHbIX HCTOYHUKOB.

[IpescrapiaTs uHdopMaliuto 1o Teme «PacTBopeHue.
PactBophl. CBOMCTBa

PAaCcTBOPOB 37IEKTPOJIMTOB» B BUle Tab/Mll, CXeM, OTIOPHOTO
KOHCIIeKTa, B TOM uyuc/e C npuMeHeHuem cpefcts KT

OKHCIUTENbHO-BOCCTaHOBUTE/TbHBIE
peakLyu.

OmnpefeneHyve cTerieHeld OKUCIeHUs JJ1s
5/IeMEeHTOB, 00pa3yIOL[UX Bel[ecTBa pa3HbIX
K1accoB. Peakiii HOoHHOTO 0OMeHa 1
OKHUC/IUTETbHO-BOCCTAHOBUTE/IbHbIE PEaKLIUH.
OKHCIUTeNb U BOCCTAHOBUTEJTb, OKUC/IEHUE U
BOCCTaHOB/IeHWe. CocTaB/ieHUe ypaBHeHUH
OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi
MeTO/[OM 3/IeKTPOHHOTO OasaHca.
JlemoHCTpaLmuy. B3amozelicTBre LIMHKA C
Cepou, COJITHOM KMC/IOTOM, X/IOPUJ0M MeIu
(II). F'openune maruusi. Bzaumogeiictre
XJIOPHOW M CEPOBO/IOPO/IHON BOJIbI

OOBACHATD, UTO TaKOe OKUC/IUTEIbHO-BOCCTaHOBUTE/IbHBIE
peakLu, OKUC/IUTe/b, BOCCTAHOBUTE/Ib, OKMC/IeHHE,
BOCCTaHOBJIeHUe. K/IaCCH@HUIJHPOBATH XUMUUECKHe
peaki[uu 10 TIPU3HaKy «M3MeHeHue CTereHel OKUC/IeHUs
571eMeHTOB». Orpeje/iaTs OKACIUTETb U BOCCTAaHOBUTE/Tb,
MpoLIeCChl OKUCIeHNs YU BOCCTaHOBIIEHHUS.

Vcr10/1p30BaTh 3HaKOBOE MO/Ie/IMPOBaHKe

CBolicTBa MPOCTHIX BeILleCTB — METa/IIOB U
HeMeTasl/IoB, KUCJIOT U COJIed B CBeTe
OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKLuil

CocraB/19Th ypaBHeHUsI OKUCUTETbHO-
BOCCTaHOBUTE/IbHBIX peaKLIUii, UCIIO0/Ib3YsI METO[
9/IeKTPOHHOTO OanaHca. OnpegensaTs OKUCUTEeNb U
BOCCTaHOBHUTE/Tb, TPOLIECCHI OKUCIEHUSI U BOCCTaHOBJIEHUST

oHHbIE peaknn

Ymerp obparatecsi ¢ 1abopaTopHbIM 000py/[0BaHUEM U
HarpeBaTe/IbHbIMM ITPUOOpaMK B COOTBETCTBHH C
MpaBU/IAMU TEXHUKHU 0€301MacHOCTH.

Hab/1ro7aTh CBOMCTBA 37IEKTPOJIUTOB U MPOUCXOSAIIUX C
HUMM siBJIeHWNA. Hab/1F04aTb i OIHCHIBATH PeAKLUU C
yuacTeM 3J7IeKTPOJIUTOB C TIOMOII[bIO eCTeCTBEHHOT0
(PycCKOTo WM POAHOTIO0) SI3bIKa U sI3bIKa XUMUHU.
@DopMy/THPOBATH BHIBOJIBI TIO Pe3y/IbTaTaM MPOBeIeHHOTO
HKCTIepUMeHTa

Perenue SKCIIEDUMEHTAJ/IbHBIX 3a/a4

Ymers obpaiarthcs ¢ 1abopaTopHbIM 000pyZl0BaHUEM U
HarpeBaTe/IbHbBIMU TIPHOOpPaMy B COOTBETCTBUH C
MpaBU/IaMU TeXHUKH 0e301MacHOCTH.

PacriozHaBaTs HEKOTOPble aHUOHBI U KATHOHBI.
Habs1ro7aTh CBOWCTBA 7IEKTPOIUTOB U TTPOUCXO/ISIINX C
HUMU SIBIIeHUN. Hab/1r0aTb Vi OIMHChIBATH PEAKLAY C
yuacTHheM 3/1eKTPOJIUTOB C [IOMOLbI0 eCTeCTBEHHOI0
(PyCCKOro WM pOJHOI0) A3bIKA U A3bIKa XUMUH.
DOopMy/IHPOBATH BBIBOBI 110 pe3y/ibTaTaM NpoBeJeHHOI0
SKCIepuMeHTa

9 kiacc

XapakTepuCTHKa 3/1IeMeHTa 10 ero
ros10)keHuto B [leproguueckon cucreme
XUMUUeCKrX dyiemeHToB 1. V1. MeH[eseeBa.
CBOMCTBa OKCH/IOB, KMC/IOT, OCHOBaHUH 1
coJiell B CBeTe TeOPUM JIEKTPOMTUUECKOU

XapakTepr30BaTh XAMUYeCKHe 3j1eMeHTbl 1—3-ro
Mepro/IOB M0 MX MOJ0KeHUt0 B [lepuoanueckon cucrteme
XUMUUeCcKuX dyemeHToB [. V1. MeHeneeBa.
|AprymMeHTHpOBAaTh CBOWCTBA OKCU/IOB U TUAPOKCUIOB

METAJ/IJIOB 1 HEMETAJIJIOB ITOCPeACTBOM MOJIEKYJ/ISIPHBIX,
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IMCCOLIMALIY M OKUCJIEHUS- BOCCTAHOBJIEHUSI.
JlemoHCcTpalu. Mojenu aToMOB 3/1eMEeHTOB
1—3-ro nepuozioB

IMMOJ/IHBIX M COKPallleHHbIX MOHHBIX ypaBHEHI/Iﬁ peaKL[HfI

[ToHsiTHE O TIepeXOoHbIX 3/IeMeHTax.
AM@oTepHOCTh. ['eHeTHUECKUN Psif
MepexoZHOro 3/1eMeHTa.
JTabopaTopHBIe OIBITEL 1. [TosyueHue
rUIPOKCU/IA LIMHKA U UCC/IefloBaHKe ero
CBOWCTB

OOBACHATB, UTO Takoe aM(OTepPHbIE COeTUHEHUSI.
Hab/rozaTe M OIMHCHIBATH PeAKLUK MKy BelljeCTBaMU C
MOMOILIBIO PYCCKOT0 (POZIHOr0) s13bIKa U SI3bIKa XMMUHU.
XapakrepH30BaTh IBOVCTBEHHBIN XapaKTep CBOMCTB
amM(bOTepHBIX OKCUIOB U THAPOKCHUIOB.

[IpoBOAHTE OTIBITHI TI0 TIOYUEHUIO U MOITBEP)KAEHUI0
XUMUUECKUX CBOMCTB aM()OTepHBIX OKCUIOB U
rUIPOKCUZOB C COB/TIOIeHreM TTPaBU/T TEXHUKU
Oe3omacHOCTH

[Teproanueckuii 3akoH U [lepuoanueckasi
CHCTeMa XUMHUYeCKUX 3y1emeHToB [. U.
MeHpeneeBa.

IlemoHCTparyu. Pa3munbie popMbI TaOJIUI]
[TeproriueCcKoi CUCTEMBI.

JTaGopaTopHbIe OMBITEL 2. MoieMpoBaHye
rioctpoenus [Teproauueckoit cuctemsl . U.
MeHeeeBa

Paz/myats eCTeCTBeHHYIO U UCKYCCTBEHHYHO
KiaccubuKaluuu. AprymMeHTHpoBaTh OTHeCeHUe
[TeproiiueCcKoro 3aKOHa K eCTeCTBeHHOM KacCU(UKALIUHU.
MozgempoBaTs XuMyudeckre 3aKOHOMEPHOCTH C
BbI/le/IeHHEeM CYIL[eCTBeHHbIX XapaKTePUCTHUK 00beKTa 1
rpe/iCTaB/ieHNeM HUX B IIPOCTPaHCTBEeHHO-TpaduuecKom umm
3HAaKOBO-CUMBOJIMUECKOH (hopme

XYMUUecKasi OpraHu3aLiusi >KUBOU U He)KUBOU
Mpupobl. XUMUUECKHI COCTaB si/ipa, MaHTUU
1 3eMHOU KOpbl. XMUUeCKHe 3JIeMeHThI B
KJ/IeTKaX JKMBbIX OPraHu3MoB. Makpo- u
MUKpO3JieMeHThI. JleMOHCTpaLui. Mozesib
CTPOEeHHsI 3eMHOT0 111apa B MOMepeuHoM
paspese

XapakTepH30BaThs POl XUMUUECKUX 37IeMEHTOB B )KUBOU U
He)XUBOU Tipupoje. K1acCH@HIJHPOBATh XUMUYeCKUe
H/IeMeHThI B K/IeTKaX Ha MaKpO- U MUKPO3/IeMeHThI

O0600611IeH1Ee CBeIeHU 0 XUMHUUEeCKUX
peakiusx. Kimaccudukanusi XuMAyeCcKux
peakiyii TI0 Pa3/TMYHBIM OCHOBAHUSIM:
COCTaBY U UUC/Ty Pearupyoumx 1
00pa3yroIMxCs BeIeCcTB, TEJIOBOMY

3¢ deKTy, HarpaB/eHNIO, U3MEHEeHHIO
CTereHel OKUC/IeHUST 37IeMeHTOB,
00pa3yrolMx pearnpyrolye BellecTBa, dase,
MCTI0/Tb30BaHUIO KaTaMu3aTopa.
JTabopaTopHbIe OMBITHL. 3. 3aMelreHHe
Kesie30M MeJIi B PacTBOpe Cysbdara Meau

(1)

OOBACHATB, UTO TaKOE XUMUUECKasi PeaKiiysi, peakiiui
COeZIMHEHUS], PEAKIIMU Pa3JIoXKeHHs], peaklii 0OMeHa,
peaki[UM 3aMelleHus], Peakl[ii HeUTpaIn3aLiH,
9K30TePMHUECKHE PEAKIUU, SH0TePMUUECKHEe PeaKIiH,
oOpaTvMble peakluy, HeoOpaTHMbIe peakiiy,
OKHCJTUTE/TbHO-BOCCTAHOBUTE/IbHBIE PEAKI[UH, TOMOT€HHbIE
peaki[|uu, TeTepOreHHbIe PeaKI[uH, KaTaTuUTHUeCKHe
peakivy, HeKaTaTuTHUeCKHe pPeaki[uH, TerioBoi 3(dekT
XUMWYEeCKOUN peakiunl. KraccH@uijupoBaTs XAMAYeCKe
peakivy 10 Pa3/IMUHbIM OCHOBaHUsM. COCTAB/IATH
MOJIEKY/ISIPHBIE, TTOJTHBIE ¥ COKPAII|eHHbIe HOHHBIE
ypaBHEHHsI PeaKLHH.

OnpezeaTs OKUCTUTEeTb U BOCCTAHOBUTEIb, TTPOLIECChHI
OKHMCJIEHHsI U BOCCTAHOBJ/IEHUS.

Hab1r04ate Vi OMHCBIBATH PEAKLMUA MEXK/y BeIlleCTBaMH C
MOMOII[bI0 PYCCKOTO0 (PO/IHOTO) sA3bIKA U sI3bIKA XUMUU

[ToHsATHE O CKOPOCTH XMMUYECKON peaKkL{1u.
daKTopbl, BAUSIOLLKE Ha CKOPOCTh
XUMUUECKUX peaklyii. [leMOHCTparum.
3aBUCUMOCTb CKOPOCTU XMMHUYeCKOH peakLjuu
OT PUPOAbI

OOBACHATB, UTO TaKOe CKOPOCTh XUMUYECKOU PeaKLiH.
YcraHaB/1HBaTh TPUUVMHHO-CII€/|CTBEHHbIE CBSI3U BJIHSHUS
HEKOTOPbIX ()aKTOPOB Ha CKOPOCTb XMMHUYECKUX PeaKLvil.
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pearvpyroLux BelecTB. 3aBUCUMOCTb
CKOPOCTU XMMHUUECKOW peakLiu OT
KOHL|eHTpaLM1 pearupyroiinx BewecTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakLun
OT IJIOLA/IA COTIPUKOCHOBEHUS
pearvpyronx BelecTB («KUISALU C/IOW»).
3aBUCUMOCTb CKOPOCTA XMMHUUECKOW peakLuu
OT TeMIlepaTypbl pearupyroiux BellecTs.
JTabopaTOpHEIE OIBITHL. 4. 3aBUCUMOCTb
CKOPOCTU XMMHUUYECKOW peakLiy OT NPUPO/bI
pearupyroLux BelecTB Ha IpuMepe
B3aMMOZENCTBUSL KUC/IOT C MeTa//laMU. 5.
3aBUCUMOCTb CKOPOCTHA XMMUUECKOM peakLiu
OT KOHLIEHTPALIMU pearupyrolyx BelecTB Ha
rpruMepe B3auMO/IeliCTBUS LIUHKA C COJITHOU
KUC/IOTOM Pa3/TMUYHON KOHLIEHTpAL|H, 0.
3aBUCUMOCTb CKOPOCTA XMMUUECKOW peakLuu
OT IJIOIIAIAd COMTPUKOCHOBEHUS
pearupymrolux Belects. 7. MogenvpoBaHue
«KUTTALLET0 C/1051». 8. 3aBUCUMOCTb CKOPOCTH
XMMUUECKOMN peakLiMy OT TeMIlepaTypbl
pearvpyroirx BellecTB Ha IpUMepe
B3aumMo/eiicTBus okcuga meau (1) c
pPacTBOPOM CePHOM KWC/IOThI pa3/IMuHON
TeMIepaTypbl

Hab/rozaTe M OMMHCHIBATH PEAKLIUK MKy BelljeCTBaMU C
MOMOILIBIO PYCCKOT0 (POZHOrO0) s13bIKa U SI3bIKa XMMUHU.
[IpOBOAHUTH OMBITHI, TIOATBEPXKJAIOLME 3aBUCUMOCTD
CKOPOCTU XUMHUUeCKON peakijuu OT pa3/uyHbIX (PaKTOPOB

KaTamm3atopsl ¥ Katanu3. THrHOHUTOPSI.
AHTUOKCH/IAHTBHI.

eMoHcTpaLuu. ['omoreHHbIN U
reTeporeHHbI KaTaan3bl. PepMeHTaTUBHbIN
kaTtaymm3. ViHrubupoBanue. JlabopaTopHbie
OnbITHL. 9. Pa3no)keHue nepokcria BoAopoaa
C moMo1Lb0 oKcrija mapradua (IV) un
kaTasasbl. 10. O6Hapy>keHHe KaTasasbl B
HEKOTOPBIX MUILEBbIX NMpoAyKTax. 11.
THrOMpOBaHre B3aUMOZIEUCTBUSI KUCJIOT C
MeTaslJlaMU U YPOTPOITMHOM

OObBACHATB, UTO TakKoe Katanu3atop. Habmrogars v
OMHCHIBATH PEAKLIUU MeXXy BellleCTBaMU C TTIOMOIIbIO
pycckoro (PoiHOTO) si3blKa U s13bIKa XUMUU.
CaMocCTosITeNIbHO 7IPOBOJHTH OTBITHI, TTOITBEPXK/AIOL[1e
BJ/IMSIHYE KaTaJn3aTOPOB HAa CKOPOCTb XUMHUYeCKOH
peakiuu

YpOK-yrnpakHeHue C UCT0Ib30BaHNeM
CaMOCTOSITe/IbHOM PabOThI IO BHIMOTHEHUIO
[IPOBEPOYHBIX TeCTOB, 3a/laHUI U
yTpaKHEeHUH

[IpoBogHTE OLIEHKY COOCTBEHHBIX [JOCTVKEHUI B yCBOEHUH
TeMbl. KOpPEeKTHpPOBAaTh CBOY 3HaHUSI B COOTBETCTBUM C
[/1IaHUPYeMbIM Pe3y/IbTaTOM.

[lo/1y4aTs XUMAUYECKYI0 UH(OPMaLMKU U3 pa3/InUHbIX
ICTOYHUKOB.

[Ipezcras/iaTs MH(OpMalio 1o TeMe «O611jast
XapaKTepuCTUKa XUMAYECKUX 3/IeMeHTOB M XUMHUYeCKUX
peakuuii. [Tepuoguueckuii 3akoH u [lepuoguyeckas
cucTeMa XUMH4eckux s1eMeHToB /1. 1I. MengeneeBa» B
Bu/le TabJTUL], CXeM, OTTIOPHOTO KOHCIIeKTa, B TOM UHCJIe C
rnpruMeHeHrem cpeacts UKT
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[Tonoxxenue metannoB B [lepuoguueckoi
cucTeMe XUMUYeCcKux 37eMeHToB /1. .
MeHpeneeBa. MeTtaidueckast
KpUCTa/I/IM4ecKasi pelieTka U MeTalyinyecKas
XUMUYeCKast CBSI3b.

OO61ve (hr3MyecKre CBOWCTBA METaJ/IOB.
CrisiaBbl, UX CBOMCTBA U 3HaUEHHe.
IemoncTparyu. O6pas3ipl CI/IaBOB

OOBACHATD, UTO TaKoe MeTalbl. Pazruiars GopMbl
CylLleCTBOBaHUSI METa/VIOB: 3/IEMEHThI U MPOCThIe
BellleCTBa. XdpPaKTepH30BaTh XUMUUeCKHe 3J1eMeHTbI-
MeTaJsl/Ibl TI0 UX To/1I0KeHuto B [leproguueckoit cucteme /1.
. MeHe/eeBa.

[IporHOo3HpOBaTk CBOVCTBA HE3HAKOMBIX METa/IJIOB 110
roJioxkeHuto B [lepuoiyeckoli cucteMe XMMHUYeCKUX
snemeHToB /1. 1. MeHpeneeBa.

YcraHaB/1mBaTe IPUUMHHO-CJIeJICTBEHHBIE CBSI3U MEXAY
CTPOEHHEM aTOMa, BUJOM XUMHUUECKOU CBSI3U, TUIIOM
KPHCTa/l/TMYeCKOM PeLleTKH MeTa/ljioB — MPOCThIX
BellleCTB U UX COeIMHEHUI

X1MHYecKre CBOKMCTBA METaI/IOB KaK
BOCCTaHOBHUTEJEH, a TAK)XKe B CBeTe UX
[10JI0)KEeHUS B 3/IEKTPOXUMUUECKOM PSLY
HaTpsDKeHWUN MeTaslIoB.

IeMoHcTpaLuu. B3anmo/ielicTBre MeTaslioB C
HemeTasyiaMH. JlabopaTopHble OMbITHI. 12.
B3anMozielicTBre paCTBOPOB KUCJIOT U coJiel
C MeTa/lJlaMU

OOBACHATB, UTO TAaKoe psifi aKTUBHOCTH MeTaJI/IOB.
[IprMeHATH eTo [7151 XapaKTePUCTUKN XUMUYeCKHUX CBOUCTB
MPOCTHIX BellleCTB-MeTasl/IoB.

Ob0061jaTh CUCTEMY XMMUUECKUX CBOWCTB METa/IJIOB Kak
«BOCCTaHOBUTE/IbHbIE CBOMCTBA».

Cocrap/Th MOJIEKY/SIDHbIe YpaBHEHUS PeakLyi,
XapaKTepU3YIOIINX XUMUUeCKre CBOMCTBA MeTasljiIoB B
CBeTe yueHUsi 00 OKUC/TUTe/IbHO-BOCCTaHOBUTE/TbHBIX
rpolieccax, a peakliiy C y4acTheM 371eKTPOJIUTOB
IIPEJCTAaB/IATh TAaK)Ke Y B MIOHHOM BHU/E.

HabsrozaTe M OMHCHIBATH PEAKLIUW MEXXIY BelljeCTBaMU C
MOMOILIbIO0 PYCCKOTO (POZIHOTO) s13bIKa U SI3bIKa XMMUHU.
CaMocCTosITeNIbHO 7IPOBOJHTE OTBITHI, TTO/ITBEPXK/AIOLI1e
XMMHUUeCKUe CBOMCTBAa MeTaslIOB, C COOJTI0/ileHeM MpaBUJ
TeXHUKH 0e3011acHOCTH

Mertasuiel B ipupoge. Obipe crocobbr Ux
[0JTyYeHUsl.

JIaGopaTOpHBIE OMBITH.

13. O3HakoMm/IeHHMe C pyJlaMu >Kejesa.

14. OkpalmBaHue njiaMmeHu COJIIMU
[11e/I0YHBIX MEeTaslJIOB

KrnaccrguijripoBats GopMbl IPUPOAHBIX COeTUHEHUM
METaJ/IOB. XapakTepH30BaTh 00I11e CrIoCoObI TIOTyYeHu s
METaJIJIOB: TIUPO-, TU/IPO- U JIeEKTPOMETA/UTYPIUH.
KOHKpeTH3HpOBATh 3TU CIIOCOOBI IPUMepaMy U
ypaBHEHUSIMU PeaKL[Hi C COCTaBIeHUEM IEKTPOHHOTO
GanaHca

Koppo3ust MeTasioB U criocobbl 60prObI C Helt

OOBACHATB, UTO TaKOe KOpPpo3usl. Paz/minyaTs XUMUUECKYIO
1 3/IeKTPOXVMMUYECKYIO0 KOPPO3UI0. M/I/IFOCTPHPOBATE
MOHATHS «KOPPO3USI», «XUMUUeCKasi KOPPO3Us»,
«3JIEKTPOXUMUUECKast KOPPO3Us» IIpUMepaMu.
XapakTepr30BaTs cIOCOOBI 3alUTHI META/IJIOB OT
KOppo3uu

OO0r111ast XapaKTepUCTHKA I[eJI0YHBIX
MeTas1oB. [l]esT0uHbIe MeTas/bl B IPUPO/IE.
Crioco06sl ux nosyueHust. CTpoeHHe aTOMOB.
[]enouHbIe MeTasIbl — TIPOCThIE BelllecTBa.
BaxHelil11e coeZJMHEHUS 11{eI0UHBIX
MeTa/VI0B — OKCHU/Ibl, THPOKCU/BI U COIU
(xopuipl, KapOOHATHI, CyIb(ATHI, HUTPATHI),
11X CBOMCTBA U

NpUMeHeHNe B HapOJHOM XO3SIMCTBe.

OOBSACHATH STUMOJIOTHIO Ha3BaHUsI TPYTIIbI «II[e/I0YHbIe
METaAJLJIbI».

\/faBaTp OOIITYI0 XapaKTePUCTUKY IL[€JIOUHBIX METasl/IOB T10
MX 110710KeHH10 B [lepronueckoil cructeMe XMMHAYeCKUX
snemeHToB [l. 1. MenpeneeBa. XapakreprsoBars
CcTpoeHUe, (pr3nuecKre U XUMHAYeCKre CBOKCTBA 11]e/I0UHBIX
METAJI/IOB B CBeTe 0011[ero, 0COOEHHOTO U eIMHUYHOTO.
[IpesckaspiBaTp pri3nUecKre U XUMHAYeCKre CBOWCTBa
OKCH/IOB Y THJIPOKCH/IOB L1[eJIOYHBIX MeTa/VIOB Ha OCHOBE

Kanuiiable y00peHusi.

X COCTaBad U CTPOE€HUS U 1104 TBEP>K/]ATH TIDOTHO3bI
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emoHcTpariu. O6pa3iibl MeI0UHBIX U
[11e/I0UHO3eMe/TbHbIX MeTaJl/IoB.
B3arMo/ieiicTBre HAaTpusl, IUTUSI C BOJIOH.
B3aumo/ieiicTBIe HaTPUsi C KUCJIOPOZOM

yPaBHEHHSIMA COOTBETCTBYIOIIUX PeaKLUid.
[IpoBoAuTH pacyeThl 10 XUMUUECKUM (popMysiam U
ypaBHEHHUSIM pPeakliii, MPOTeKallKX C yuacTueM
[11eJI0YHBIX META/IJIOB M UX COeJUHeHUN

OO011]as1 XapaKTepPUCTHKA 3/1eMeHTOB 1A
[PYIIIbI: CTPOEHKEe aTOMOB,
[11e/10UHO3eMeIbHbIe MeTaslbl — IMPOCThIe
Bell[eCTBA U UX CBOMCTBA, Ba)KHEHIIINe
COeJUHEeHUSI 11le/I0YHO3eMe/IbHBIX MEeTasl/IoB
— OKCH/Ibl, TUIPOKCU/BI U COMU (XJIOPUABI,
KapOOoHaThI, HUTPATHI, Cy/ibdathl, hocdaTsi),
X CBOMCTBA U MpUMeHeHue. [leMOHCTpaLuu.
B3anmoeiicTBUe KalbLysi C BOJOM.
B3arvMogielicTBre MarHusi ¢ KUCJIOPOZOM.
JTabGopaTopHsble onbITHL. 15. B3anmogeiicTere
KasibLusi ¢ Bozou. 16. [TosyueHue rugpokcuza
KaJTbL[Ms1 U UCCJIeIOBaHKE ero CBOWCTB

OOBACHATH STUMOJTIOTUIO HAa3BaHUSI TPYTITIbI
«I1]eJIOUHO3eMe/TbHbIe MeTaslTb». /[aBaTs 00ILyt0
xapaKTepucTuKy meTaioB IIA rpymrmsl (Be, Mg,
111e/I0YHO3€eMe/IbHBIX MeTaslyIOB) 110 UX MOJIOKEHHIO B
[Tepuorueckol cucTeMe XUMHUUYeCKUX 3ieMeHTOB [. U.
MeHgeneeBa. XapakTepH30BaThs CTpoeHue, (hr3nueckue U
XMMHUUeCKHe CBOMCTBA 11[e/I0YHO3eMe/IbHbIX MeTa/l/IOB B
cBeTe 00111eT0, 0COOEHHOTO U eZIMHUYHOTO. [IpeqCcka3pIBaTh
(r3nuecKre U XMMHUYeCK1e CBOMCTBA OKCU/IOB U
rUAPOKCUI0B MeTas1oB IIA rpynimbl Ha OCHOBe UX COCTaBa
I CTPOEHUS U 1104 TBEPX/]ATh IPOTHO3bl yPaBHEHUSIMU
COOTBETCTBYIOLLIMX peaKLMH.

[IpoBoHUTH pacueThl 10 XUMUYECKUM (opMy/iam U
yPaBHEHHUSIM peakLii, MPOTeKarlKX C yyacTieM
[11€/I0UHBIX META/IJIOB U UX COeUHEHUN

CrtpoeHue aToMa, pu3nUecKre U XUMHUUeCcKUe
CBOVCTBA a/lFOMUHUS KaK MPOCTOTO BellleCTBa.
CoeauHeHus1 aTFOMUHUST — OKCHJ, U
rUAPOKCU/I, UX aM(pOTepHbIN XapakTep.
BakHelilve conu antomMunus. [Ipumenenue
aJIFOMUHUS U €T0 COeJUHeHUM.
JIaGopaTopHbie onbITEL. 17. [TonyueHue
rUIPOKCH/IAa aIFOMUHUS U MCCTIe/JOBaHUe ero
CBOMCTB

XapaxkTepH30BaTh alFOMUHUM T10 ero MOJI0KEeHUIO B
[TeprogruecKoi cucTeMe XMMHUUYeCKUX dy1eMeHTOB [. U.
MeHeeeBa.

OrnHchIBaTH CTPOEHWE, PU3NYeCcKre U XMMUUecKue
CBOMCTBA a/lFOMUHUSA, IOATBEPKAAS UX
COOTBETCTBYIOILIIMMH YPaBHEHUSIMU PeaKL1K.
OOBACHATH [BOUCTBEHHBIN XapaKTep XMMUUYeCKUX CBOWCTB
OKCH/]a ¥ TUJIPOKCH/IA /TFOMUHUS.

KOHKpeTH3HpOBAaTh 3J1IeKTPOIMTUYECKOe 10/IyueHre
MeTa/lJIOB ONKMCaHWeM MMPOU3BO/[CTBA aTFOMUHMUS.
YcraHaB/IMBaTh 3aBUCUMOCTD 00J1acTell IpUMeHeHust
QJIFOMUHUS U €ro CIJIaBOB OT CBOMUCTB.

[1poBouTH pacyeTsl 10 XMMUYECKUM (opMy/iam U
YPaBHEHUSIM peaKLUM, MPOTeKarLHUX C y4aCTHEM
aJIFOMUHMS U €r0 COeJJMHeHUMN

CTpoeHure aToMa, pu3rUyecKre U XUuMHUYecKue
CBOMCTBA >KeJsie3a Kak IIPOCTOro BellecTBa.
[enetnueckue psasl Fe?" u Fe". Baxunelimme
COJTM >Kesie3a. 3HaueHue yKese3a v ero
COoelMHeHU [1/1s1 TIPUPO/bl U HAPOJHOTO
XO035I1CTBA.

[lemoHcTpaumy. B3aumogencrsue MeTasios C
HeMeTas1amMu. [ToyueHre rMIpoKCUI0B
bkene3a (II) u (IIT). KauecTBeHHbIE peakliy Ha
roHbl Fe?* u Fe3*. JlTabopaTopHsle onbIThL. 18.
B3aumopenicTBUe >kesie3a C COMSTHOU
KHCJIOTOM.

19. Tlonyuenue ruapokcuaos xenesa (II) u
(IIT) 1 u3yueHue UX CBONCTB

XapakTepr30BaTh TI0/I0KeHWe kese3a B [leproguueckon
crcTeMe XUMUUecKux sreMeHToB [. V1. MeHzeneesa,
0COOEHHOCTH CTPOEHHMSI aToMa.

OmnceiBaTe PU3nUecKre U XMMHUUYeCKe CBOMCTBA »Kese3a,
MOATBEP>K/ast UX COOTBETCTBYIOLLMMU YPaBHEHUSMU
peakUuil. Paz/1nyats UyryHbl U CTaJIu.

OOBSACHATH HaNMUKe IBYX TeHeTUUYEeCKUX PsiZIoB
coenuHenuii xxenesa Fe?* u Fe*" . Ycranapmpars
3aBUCUMOCTh 00J1acTeli IPUMEHEHUS >Kejie3a U ero CIyiaBoB
OT CBOWCTB.

[IpoBOAHTH pacueThl 110 XUMUUYECKUM (opMyJiaM 1
yPaBHEHUSIM peaKLUii, MPOTeKarollUX C yuacTHheM »Kese3a u
ero coeIMHeHUN
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Y pOK-yrpakHeHue C UCT0/Ib30BaHueM
CaMOCTOSITe/TbHOM PabOThI TI0 BBITIOTHEHUIO
[IPOBEPOYHBIX TeCTOB, 3alaHUi U
yTpayKHEeHUU

[IpoBogHTE OLIEHKY COOCTBEHHBIX JOCTH)KEHUM B YCBOEHUU
TeMbl. KOpPEeKTHPOBATH CBOU 3HAHUSL B COOTBETCTBUU C
[JIaHUPYeMbIM Pe3y/ibTaToOM. /10/1y4aTs XUMAYECKYIO
HMH(MOPMaLIMIO U3 pa3MUHbIX UCTOUYHUKOB. /IpejCcTaB/iiars
HGbOpMaLUIOo TI0 TeMe «MeTasiibl» B BUZie Tab/uil, cxeMm,
OIOPHOTr'0 KOHCIIEKTAa, B TOM UKCJIe C [IPUMEeHeHUeM
cpencts UKT

PeliieHre SKCIIepUMeHTaIbHBIX 3a/jau Ha
pacrio3HaBaHUe U MoJyuyeHre CoeMHeHHUM
MeTasioB

OKCnepuMeHTalbHO HCC/IE40BATH CBOUCTBA METAJJIOB U UX
COeJMHEHW, pelliaTh SKCIepyMeHTabHble 3a/jauu 10 TeMe
«Metaibi».

Paborars ¢ 1abopaTopHBIM 000pyIOBaHHEM U
HarpeBaTe/IbHBIMH ITPUOOpaMU B COOTBETCTBHUH C
MpaBU/IAMU TEXHUKHU 0e301MacHOCTH.

Habro7aTh CBOMCTBA METAJIJIOB U UX COeAMHEeHUN 1
SIBJIEHWM, IPOUCXOASALUX C HUMMU.

OrmrchIBATH XUMUUECKUM SKCITIEPUMEHT C TIOMOIIbIO
PYCCKOro (POZIHOT0) sI3bIKa U s13bIKa XUMUMU.
DopMy/THPOBATh BHIBOJBI TI0 pe3y/ibTaTaM MpoBeZieHHOT0
sKcriepuMenTa. Onpezesrars (UCXofs U3 yueOHOM 3a1auu)
He0OX0MMOCTD MCIIO/Ib30BaHUs HaOJIIOJeHUsT Un
9KCIeprMeHTa

OO0111ast XapaKTepHUCTHKa HEMETaslIOB:
rosioxkeHue B [leproaunueckoii cucreme
XUMUYecKux 3eMeHToB 1. 1. MeHeneeBa,
0C0OEHHOCTH CTPOEHUsI aTOMOB,
371eKTpooTpULiaTesibHOCTD (D0) Kak Mepa
«HEeMeTa/I/IMYHOCTH», psaf 0.
Kpucranimyeckoe CTpoeHre HeMeTasljloB —
[POCTBIX BelecTs. AyioTponus. Pusnye-
CKUe CBOMCTBAa HEMETaJLJIOB.
OTHOCUTENBHOCTb MOHATUN «MeTasli» U
«HemeTaJsl»

OOBSACHATB, UTO TAKOE HEMETAJUIbI, Ta/IOTeHbI,
a/JIOTPOIHbIE BUOU3MeHeHUsl. XdpaKkTepH30BaTh
XMMHYEeCKHe 3/1leMeHThI-HeMeTasl/bl U TPOCThie BelljeCTBa-
HeMeTasl/Ibl: CTpoeHue, (pr3nyeckre CBOMCTBA HEMeTasl/IoB,
CroCOOHOCTH K a/UIOTPOIIHH.

PackppIBaTs IPAYUHBI aJIJIOTPOTHH.

Ha3bBaTh COeJUHeHWsI HeMeTaJl/IoB 1o (popMysiaM U
coctap/19Ts HOPMYJIbI TI0 UX Ha3BaHUSIM.

OO6BACHATH 3aBUCUMOCTb CBOMCTB (W/H Mpe/iCKa3bIBaTh
CBOMCTBA) XMMUUECKUX 3/IEMEHTOB-HEMETA/JIOB OT UX
rosiokeHus B [leproanyeckoit cuCTeMe XUMUUeCKUX
snemeHToB [I. 1. MenpeneeBa. YcraHaB/1mBaTh IPUUYMHHO-
C/ie/ICTBEHHbIe CBSI3U MeXKJy CTPOeHHeM aToMa,
XMMUYECKOHW CBSI3bI0, TUIIOM KPUCTA/I/TMYECKOU pelleTKH
HeMeTa/l/IoB U UX COeIMHeHU, UX (hU3nueCcKUMU
CBOMCTBaMU. /JOKa3bIBATh OTHOCUTETbHOCTh OHATUMN
«MeTa/l/I» U «HeMeTaJlJI»

[TonoxeHnue Bogopoaa B [lepuoguueckon
cucTeMe XUMUYeCcKux 3y1eMeHToB /1. 1.
MengeneeBa. CTpoeHre aTOMa U MOJIEKYJIbI.
dusnyeckre U XMMUUeCKHe CBOMCTBA
BO/ZI0pPO/ia, ero noJjiyuyeHve U npuMeHeHue.
JTabopatophsbie onbIThl. 20. [TonyueHve u
pacro3HaBaHUe BOJOPOJa

AprymMeHTHpOBaTs 000CHOBAHHOCTH [JBOMCTBEHHOTO
110/10KeHus1 BoziopoJa B Ileprosinyeckoii cucteme.
XapakTepH3oBats CTpoeHHe, pU3nuyecKre U XUMHUeCcKre
CBOWCTBaA, MOJTyueHUe U pUMeHeHue Bofopoaa. Ha3zbBars
coelMHEeHHs BOAOPo/a 110 (opMysiaM U COCTaB/IATh
(hopMy/IbI 0 UX Ha3BaHUSIM.

YcraHaB/IHBaT TIPUYUHHO-CJIE/[CTBEHHBIE CBSI3U MEXY
CTPOEHHEeM aToMa, XUMHUeCKOU CBSI3bl0, TUTIOM
KpUCTa/VINYeCKOM pelleTKy BOJOPo/a, ero (pU3nueckKumu u
XMUMUUeCKUMH CBOMCTBaMU. /IpoBojgHTE, HAO/IHOAATh U
OMHCHIBATH XUMAYECKUW SKCTIEPUMEHT T10 TOTyU€eHUIO,
coOMpaHuIo U pacro3HaBaHUIO BOZOPO/a C cobtoieHreM

MpaBWJ TEXHUKN 0e30MMacHOCTH.
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BbIIT0/THATH PaCcueThl 110 XUMUUeCKUM (hopMmyiaM 1
ypaBHEHHUsIM peakiiyii, MPOTeKAlIIUX C yuacTHeM
BOJIOPO/Zia U €ro CoeiMHeHUN

CtpoeHue mosekysbl. BogopoaHas
XUMUUecKast CBs3b. Pr3nueckrie CBOMCTBA
BO/bl. AHOMa MM CBOMCTB BOJBI.
['mapoduibHbIe U THAPOGMOOHbIE BelljeCTBa.
XrMHUUecKue CBOMCTBa BoZbl. KpyroBopor
BOZBI B Tipupoe. BogoouncTtka. Asparus
BO/bl. bbITOBBIE QUIBTPLI. MUHepa/ibHbIe
BOZbL. [IuCcTHU/IMpOBaHHas BOJa, ee
[o/IlyueHue 1 IIpUMeHeHue.

JTabopaTopHBIe OIBITHL 21. VicciemoBaHye
[MOBEPXHOCTHOI'O HaTsDKEHUsI BOJBI. 22.
PacTBopeHre repMaHraHaTa Kaausi Ui
MeJJHOT'O KyIiopoca B BOZie.

23. I'ugparaiusi 06e3BOXKeHHOTO CysibdaTa
Meu (I1). 24. VI3roToBieHNe TUTICOBOTO
oTreuaTKa. 25. O3HaKOM/IeHHe C KOJIIeKIuei
OLITOBBIX (PUIBTPOB.

26. O3HaKOM/IEHHe C COCTaBOM MUHepaIbHOU
BO/IbI

XapakTepH30BaTh COCTaB, (pH3UYecKre U XUMUUecKre
CBOMCTBA, HAXOXK/|eHHe B IIPHUPO/ie Y [IPUMeHeHue BOAbI.
CocraB/aTe MONeKyJ/IsIpHble YpaBHEHUS peakLiii,
OTpa’karollie XMMUYecKre CBOMCTBA BOJBbI.

YcraHaB/BaTh IPUUVHHO-CIIeJCTBEHHbIE CBA3U MEXIY
XUMAYEeCKVUMH CBSI35IMH, TUIIOM KPUCTa/JTMUYeCKOW pelleTKU
BO/Ibl, ee (PU3MUeCKUMU U XUMUYeCKUMH CBOMCTBAMHU.
BbIr10/1HATE pacyeThl 10 XUMUYeCKUM (opMyraM U
yPaBHEHHUSIM peakLii, MPOTeKAarIHX C y4acTheM BOJbI

OO0111ast XapaKTepUCTUKA rajlorTeHOB: CTPOeHHe
aTOMOB; IPOCTHIE BellleCTBa U OCHOBHbIE
COeIMHEeHUsI rajIoreHOB, UX CBOMCTBA.
Kpatkue cBezieHusi 0 xji0pe, bpome, GhTope U
roze. [IpruMeHeHMe raoreHoB U X
CcoelMHeHUM B HAPOJHOM XO03sI1CTBe.
IemoHcTparmu. O6pasibl raoreHoB —
MPOCTHIX BellecTB. B3aumoelicTBue
rajioreHOB C HATpHEM, aTFOMUHUEM.
BriTecHeHHe X/I0pOM OpoMa U Mofa U3
pacTBOPOB UX COJeH

XapaxkTepH30BaTk CTpoeHue, (pr3nueckre U XUMUYecKre
CBOMCTBA, MOJIy4yeHre U NpUMeHeHHe TajIorTeHOB C
1CI10/1Ib30BaHKEM PYCCKOTO (POJHOTO) s13bIKA U S13bIKa
XUMUH.

Ha3pIBaTh COeJUHEHUsI TaJIoreHoB 110 (hopmyrie U
COCTaB/ITh (DOPMYJIbI IO UX Ha3BaHUIO.

YcraHaB/1HBaTh IPUUMHHO-CJIe/ICTBEHHbIE CBS3U MEXIY
CTPOeHHEeM aToOMa, XUMUUeCKOU CBSI3bl0, TUTIOM
KpPHCTa/lJIMYeCKON pelleTKH TajloreHOB, UX (PU3NYeCKUMU U
XUMHUUYECKUMU CBOMCTBaMU

OCHOBHBIE COe[MIHEeHHUs ra/loreHOB:
rajloreHO0BO/IOPO/IbI, COTU
ra/l0reHOBOJOPO/HBIX KUC/IOT.
lemoHcTparyy. O6pasiibl MPUPOAHBIX
CcoeIMHEHUU XJI0pa.

JlabopartopHble ombIThL. 27. KauecTBeHHast
peakLiys Ha rajioreHu/|-uoHbI

XapaxkTepH30BaTh COCTaB, (pri3UUecKre U XUMHAYeCcKre
CBOMCTBA, TTOJIyYeHre U NpUMeHeHne COoeJMHeHU!
rajioreHoB C UCI0/Ib30BaHWEM PYCCKOT0 (POZIHOT0) S3bIKa U
SI3bIKa XUMUHU.

Ha3zpIBaTh COeJUHEHUS TaJIOreHOB 110 (hopMyrie U
cocrap/1aTs HOPMYJIbI TIO UX Ha3BaHUIO.

YcraHaB/1HBaTh IPUUVMHHO-C/IE/ICTBEHHBIE CBSA3U MEXIY
XUMHUUYECKOM CBS3bI0, TUIIOM KPUCTa/UIMUeCKOW peleTKy
CcOoe/IMHeHU rajlorTeHoB, UX (PU3NUeCKUMU U XUMUUECKUMU
cBOWCTBaMHU. /IpOBOAHTE, HAOTFOAATh Vi OITHCHIBATH
XMMUUECKUW SKCIIePUMEHT I10 pacro3HaBaHUIO rajioreHu/ -
MOHOB C COO/TF0/IEHHEeM TTPaBU/T TEXHUKU 0e30T1aCHOCTH.
BbIr1o/IHATH PACUeThl 110 XUMUYeCKUM (popMysiaM U
ypaBHEHHUSIM peakliiuii, MPOTeKalIIUX C yuacTHeM

COE,E[I/IHEHI/Iﬁ raJioreHoB




OcCHOBHOe cofiep>kaHue ypoka

OCHOBHEIe BUbI ZIeATeILHOCTH O0yuaronuxcs (Ha ypoBHe
yueOHBIX [eHCTBHIA)

CTpoeHUe aToMa U alJIOTPONHS KUCTIOPOAA;
CBOMCTBA 1 TIPUMEHEeHHe ero alJIoTPOITHBIX
MoauduKkaruii. JlTabopaTopHble OMBITHL. 28.
[TonyueHue, cobupaHue ¥ pacrio3HaBaHUe
KHCI0pOZa

XapaxkTepH30BaTk CTPOEHUE, allyIoTPONUI0, (PU3NUecKUe U
XUMHAYeCKHe CBOWCTBA, M0/lyyeHre U IPUMeHeHue
a/JIOTPOITHBIX MOU(UKaLMK KUC/IOpPoJa C
MCII0/Tb30BaHUEM PYCCKOTO (POAHOTO0) sI3bIKA U sI3bIKa
XUMUHU.

YcraHaB/HBaTh IPUUMHHO-CJ1eICTBEHHbIE CBSI3U MEXAY
CTPOEHHEM aToMa, XMMUUeCKOM CBSI3bl0, TUIIOM
KpPUCTa/VINYeCKOM pelleTKH KUC/I0po/a, ero pu3nueckuMu
1 XUMUUECKMMH CBOMCTBAMU.

BbII10/THATH PacyeThl 10 XUMUUeCcKuM (hopMmysaM U
ypaBHEHHUSIM peakliii, MPOTeKallIKUX C yuacTueM
Kucnopoga. /IpoBoguTs, HAO/IFOAATh I OITHCBIBATH
XUMAYEeCKUI SKCTIepUMEHT T10 TI0JTy4eHH 0, COOMpaHUIo 1
Pacro3HaBaHUIO KUCJIOPO/ia C COOJTFOIeHUeM TIPaBHIT
TeXHUKH 0e3011acHOCTH

CTpoeHyre aTOMa M a/lZIOTPOIUS Cepbl;
CBOMCTBA 1 ITPUMeHeHe POMONUECKOH Cephl.
JleMoHCTpaLpu. B3aumoelicTBue cepbl C
MeTasljlaMH, BOJOPOZIOM U KUC/IOPOZOM.
JTaGopaTopHbie onbITEL. 29. 'opeHue cepbl Ha
BO3/lyXe U B KUCJIOPOZe

XapakTepH30BaTs CTpOeHUe, a/yIOTPONNIo, Pu3nueckue 1
XMMUUeCKre CBOMCTBA, MoJlyueHre U IPUMeHeHue Cephbl C
MCII0/Tb30BaHUEM PYCCKOTO (POAHOTO) Si3bIKa U sI3bIKa
XUMWU. Y CTaHAB/IMBATH IPUUUHHO-CJIe[ICTBEHHbIE CBSI3U
MeXX/1y CTPOeHUeM aTOMa, XMMUUeCKOM CBSI3bI0, TUTIOM
KPUCTa/I/TMYeCKOM pelleTKU KUCI0po/ia, ero husnuecKuMu
1 XUMUUECKUMH CBOMCTBAMU. BhIITO/THATH PACUeThl TI0
XUMUUeCKUM (POpMy/iaM U ypaBHEHHUSIM pPeakLiuii,
MPOTEKAOIIMX C y4aCTHEM Cepbl. /IpOBOAHTH, HAO/IFO4ATh U
OIMHCBIBATH XUMUUECKUW SKCIIePUMEHT T10 TOPEHUI0 Cepbl
Ha BO3/[yxe U B KUCJIOpo/ie C COOMI0/IeHueM MTpaBU
TeXHUKH 0e3011acHOCTH

Oxcugpl cepsl (IV) u (VI); ux nonyuenue,
CBOMCTBA Y MPUMEHEeHHe

XapaxkTepH30BaThk COCTaB, (pr3UUecKre U XUMHAYeCcKre
CBOMCTBA, TTOJIyYeHre U NpUMeHeHue COeJUHEeHUN Cepbl C
MCI10/1b30BaHKEeM PYCCKOro (POJHOrO) s13bIKa U f3bIKa
XUMUU.

Ha3zpIBaTh coejJUHEHUs Cepbl 10 (POpMyIie U COCTaB/IATh
(hopMyJibI IO MX Ha3BaHMIO.

CocraB/aTe MONeKyJ/IsIpHble U HOHHbIE ypaBHEHUS
peakLvi, XapaKTepu3yrlye XUMU4YecKre CBOMCTBA
coeuHeHU cepbl. OIMHCHIBATH TIPOLIECCHI OKWCIEHUS-
BOCCTAHOBJIEHUSI, OIIPEE/IITh OKAUCTUTEb U
BOCCTAHOBUTEJIb U COCTAB/IATH SNIEKTPOHHBIN OasiaHC.
YcraHaB/1HBaTh IPUUMHHO-CJIe/ICTBEHHBIE CBS3U MEXIY
XMMUUECKOM CB$I3bl0, TUIIOM KPUCTa/VINYeCKOW pelleTKH
CcoeJMHeHU cepbl, X (U3NUeCKUMU U XUMAYECKUMU
CBOMCTBaMU

CepHasi KUC/I0Ta KaK 371eKTPOJIUT U ee COJH,
VX TIpUMeHeHe B HApOJHOM XO035IHCTBe.
TNemoHcTpamu. O6pasiibl MPUPOJHBIX
coeguHeHUM cepbl. OOpa3iibl BaXKHEUIITUX JJ1s1
HapO/IHOTO X0351CTBa Cy/1b(aToB.
JTabopaTopHble onbITHL. 30. CBOICTBA
pa30aB/ieHHOM CepHOI KUCIOTHI

XapakTepH30BaTh COCTaB, (pM3MUYeCKHe U XUMUUecKue
CBOMCTBA KaK 3/IeKTPOJIUTa CePHOU KUC/IOThI C
MCII0/Ib30BaHWEM PYCCKOTO (POAHOT0) sI3bIKA U S13bIKa
XUMUH.

CocraB/19Th MOJIEKY/ISIPDHbIE Y NIOHHbIE YDaBHEHUS
peakLii, XapaKTepU3yHLIMX XUMUUeCKHe CBOMCTBa
COeJMHEHUU Cepbl ¥ CEPHOU KUCJIOTBHI.

OnrcsiBaTb 0611aCTU IPUMeHEeHUsI CepHOI KMC/IOThI B

HapO/IHOM X03sicTBe. /IpOBOAHTB, HAO/TFOAaTh N




OcCHOBHOe cofiep>kaHue ypoka

OCHOBHEIe BUbI ZIeATeILHOCTH O0yuaronuxcs (Ha ypoBHe
yueOHBIX [eHCTBHIA)

OITHCBHIBATh XUMUUECKHN SKCTIepUMEHT, XapaKTepU3yHoIui
XMMHYEeCKHe CBOMCTBA CEPHOM KUC/IOThI KaK 3J1eKTPO/IUTA,
C cobOstroIeHreM TIPaBU/T TEXHUKU 0€30MacHOCTH.
Pacrio3HaBatp CynbhaT-uOHbI

CepHasi KUC/IOTa KaK OKUC/IATE/Tb.
[1poM3BO/ICTBO CEPHOU KHUCIOTHI U ee
rpUMeHeHue.

JeMmoHcTpaipm. B3aumoaelictBue
KOHLIEHTPHPOBaHHOM CEepHOMN KUCJ/IOThI C
Meb10. OOyT/IMBaHHe KOHLIEHTPUPOBAHHOM
CepHOM KMC/IOTOM OpraHUuecKuX CoeuHeHUH.
Pa30baBrieHre CepHOI KUCIOTBI

XapakTepH30BaTh CBOUCTBA KOHLIEHTPUPOBAHHOW CepHOM
KIC/I0ThI KaK OKMCJIUTEJIsI C UCTI0Ib30BaHHUEM PYCCKOTO
(pofHOTrO) SI3bIKA U sI3bIKa XUMUW. COCTAB/IATH YPAaBHEHUS
OKHC/TUTeTbHOBOCCTAaHOBUTE/TbHBIX PeaKliiii MeToJ0M
HJIEKTPOHHOT0 OasaHca.

OrrHchIBATH TIPOU3BO/ICTBO CEPHOM KUC/IOTHI.

BbIIT0/THATH PacueThl TI0 XUMUYeCKUM GhopMyriaM U
ypPaBHEHHUSIM peakliiuii, MPOTeKalIlKX C yUaCTHeM CepHOM
KHUC/IOTHI.

Hab/1r01aTh Vi OITHCBHIBATH XUMUUECKUM IKCTIePUMEHT

CTpOEHI/Ie dTOMa 1 MOJIEKYJIbI a30T4d;
CBOMCTBA a30Ta Kak IMMpOCTOro BelecTBa

Xapakrepr30Batb cTpoeHHe, Gu3ndecKre U XUMUYeCcKHe
CBOWCTBA, M0JIyyeHNe U MPUMeHeHue a30Ta C
1CI10/1Ib30BaHKEM PYCCKOTO (POJHOTO) s13bIKA U S13bIKa
XUMUH.

HazpiBaTh COeIMHEHUs a30Ta 110 GpopMyJsie U COCTaB/IATh
(hopMyJIbI 110 UX Ha3BaHMIO.

YcraHaB/HBaTh PUUMHHO-CJIeICTBEHHBIE CBSI3U MEXY
CTpPOeHHeM aToMa U MOJIEKY/Ibl, BUZIOM XUMUUECKOM CBSI3H,
TUTIOM KPUCTa/I/TMUECKON PeIIeTKU a30Ta U ero
(br3UUeCKUMU U XUMHUYeCKUMH CBOMCTBaMHU.
BbIIT0/THATH PaCcueThl TI0 XUMUYeCKUM (hopMysiaM U
ypaBHEHHsIM PeakI[iii, MPOTeKAIIINUX C yYacTHeM a30Ta

AMMMAK, CTPOEHHE, CBOMCTBA, NTOTyYeHre 1
ripuMeHeHue. Co/iM aMMOHMSI, UX CBOMCTBA U
npuMeHeHue. JTabopaTopHbie OMBITHL 31.
l13yyeHre CBOMCTB aMMHaka. 32.
Pacrio3HaBaHue coeli aMMOHUS

XapaxkTepH30BaTk COCTaB, CTPOEHUE MOJIeKYJIbI,
(bu3myecKre U XUMUYeCKre CBOMCTBA, MoJyueHue U
rpyuMeHeHVe aMMUaKa C UCTIO0Ib30BaHUEM PYCCKOT0
(poaHOro) A3bIKa U si3blKa XUMUU. Ha3pIBATh COJIA aMMOHHUSI
rno Gopmynam U cocraB/iaTs POPMYIIbI TIO X Ha3BaHUSIM.
3anuceIBaTh MOJIEKY/ISIDHbIE Y UOHHbIE YDaBHEHUsI
peakLii, XxapaKTepu3yrlue

XMMHYeCKHe CBOMCTBA aMMMaKa 1 CoJield aMMOHHUSI.
CocraB/19Th ypaBHeHUsI OKUCIUTETbHO-
BOCCTAHOBUTE/IbHBIX PeaKLUii C ydacTeM aMmMuaKa C
MOMOIIIBIO /IEKTPOHHOTO OaaHca.

YcraHaB/1mBaTh NPUUMHHO-CJIe[ICTBEHHBIE CBSI3U MEX/Y
BU/laMU XMMHUYECKUX CBSI3el, TUIaMy KPUCTa/ITUUeCKHUX
peleToK aMMHaKa M Cojiel aMMOHUS U UX (PU3MYeCKUMU U
XUMHUYECKHMU CBOWCTBaMHU.

[IpoBogHTE, HAO/IFOZATh N OITHCHIBATH XUMUUECKUN
9KCIIePUMEHT T10 pacrio3HaBaHUIO UIOHOB aMMOHHUSI C
cobsiro/ieHrieM TIPaBU/T TeXHUKW 06e30MacHOCTU. BbITO/IHATE
pacueThbl 1I0 XUMUUYeCKUM (opMy/iaM U YpaBHEHUSIM

peaKL[Hﬁ, MPOTEKAIIKUX C y4dCTHEM dMMHdKa




OcCHOBHOe cofiep>kaHue ypoka

OCHOBHEIe BUbI ZIeATeILHOCTH O0yuaronuxcs (Ha ypoBHe
yueOHBIX [eHCTBHIA)

Oxkcuapl azota (I1) u (IV).

A30THast KUC/I0Ta KaK 3/IeKTPOJIUT, ee
CBOICTBA U NIpUMeHeHHe. JleMOHCTpaliu.
OO6pa3Lbl BaKHEUIIHX [171s1 HAPOAHOTO
X03511ICTBa HUTPATOB.

JTabopaTopHble onbIThl. 33. CBOMCTBa
pa30aB/IeHHOM a30THOM KUC/IOThI

XapaxkTepH30BaTh COCTaB, (pr3nuecKrie U XUMAYeCKre
CBOMCTBa, TOJ/IyueHre U pUMeHeHHe OKCHU/IOB a30Ta C
1CII0/Tb30BaHWEM PYCCKOT0 (POAHOT0) si3bIKa U s13bIKa
XUMUU.

CocraB/iaTe MONEKYJ/ISIpHble U HIOHHbIE ypaBHEHUS
peakLvii, XapaKTepu3yoll[ie XMMHUYeCKre CBOMCTBA
OKCH/IOB a30Ta. Y CTaHAaB/IMBATh IPUUUHHO-CJIe[ICTBEHHbIE
CBSI3U MEXXY BUZIOM XUMUUECKOMN CBSI3U, TUTIOM
KpPHCTa/l/TMYeCKOW pelleTKHA OKCHO0B a30Ta U UX
(br3UUeCcKUMU U XUMHUYeCKUMU CBOWMCTBaMHU.
XapaxkTepH30BaThk COCTaB, (hr3nuecKrie U XUMHAYeCcKre
CBOMCTBA KaK 3/IeKTPOJIUTA, IPUMeHeHUe a30THOM KUCIOThI
C MCIT0JIb30BaHHWEeM PYCCKOTro (POAHOrO0) s3bIKa U si3bIKa
XUMUH.

3arnuchkIBaTh MOTNEKYJ/ISIDHbIe U UIOHHbIe ypaBHEHUS
peaki[uii, XapakTepr3yoliie XUMHUUyeckrue CBONMCTBa
A30THOM KUC/IOTHI KaK 3/IeKTPOJIUTA.

[IpoBogHTb, HAOIFOAATh N OITHCHIBATH XUMUUECKUN
9KCIIePUMEHT, XapaKTepU3YIOL1ii CBOMCTBA a30THOU
KHUC/IOThI KaK 3JIEKTPOJIUTA, C COOJIIO/IeHHEM TIPaBU/I
TeXHUKH 0e3011acHOCTH

A30THast KUCJI0Ta KaK OKUC/IUTe/b. HUTpaThl
1 HUTPUTBI, TIpob/ieMa UX CojiepKaHusi B
CebCKOX035IMCTBEHHOM TTPOJYKL[MU. A30THbIe
ynobpenusi. [lemoHcTparuu. B3aumosetictBre
KOHLIEHTPHPOBaHHOM a30THOW KUCJ/IOTHI C
Me/b0.

JTaGopaTopHbie onbITEL. 34. B3auMoeiicTBre
KOHL|EHTPHPOBAHHOW a30THOM KUC/IOTHI C
Me/bI0

XapakTepH30BaTh a30THYIO KHUC/IOTY KaK OKHUC/TUTEIb.
CocraB/19Th ypaBHeHUsI OKUCIUTETbHO-
BOCCTaHOBUTE/IbHBIX PeaKLWi, XapaKTepU3YIOLUX
XUMUYECKHe CBOHCTBA

A30THOM KHCJIOThI KaK OKUCIUTEIS, C TIOMOILIbIO
y/IeKTPOHHOTO OanaHca. /1poBoguTs, Hab/IFO4aTh N
OIMHCHIBATH XUMUUYECKWN SKCTIEPUMEHT, XapaKTepU3yroIui
CBOMCTBA a30THOM KHUC/IOThI KaK OKHUCUTEIS, C
Co0JTI0/IeH1EeM TIPAaBU/T TEXHUKU 0€30T11aCHOCTH

CtpoeHue aToMa U asnorpornus docdopa,
cBoiicTBa besioro ¥ KpacHoro ¢ocdopa, ux
rnpuMeHeHre. OCHOBHbIE COeMHEHNs: OKCH/,
docdopa (V) u oprodocdop- Hast KUCIOTa,
docdater. DocdopHbie yaodbpeHwUs.
TlemoHcTparmuy. O6pasiibl IPUPOJHBIX
coepuHeHuni hocdopa. O6pasLbl BaKHENIIINX
77151 HAPOJHOTO X03sikicTBa hocdaToB.
JIaGopaTopHbie onbITEL 35. Pacrmo3HaBaHue
tdocdaros

Xapakrepr30BaTb CTpOeHHe, a/lJIOTPONUI0, (hU3UUeCKre 1
XUMHAYeCKHe CBOWCTBA, MoJ/yueHe U IpUMeHeHue
cocdopa c rcronb30BaHWEM PYCCKOTO (POIHOTO0) sSI3bIKa U
s13bIKa XUMUU. CaMOCTOSITeNTbHO OITHChIBATH CBOMCTBA
okcuga dhocdopa (V) Kak KUCIOTHOTO OKCH/Ia U CBOMCTBA
opTodochopHOM KUCTOTHI.

H1trocTpHpOBATH 3TH CBOMCTBA YPaBHEHUSIMU
COOTBETCTBYIOLIUX peaKLUii.

[IpoBogHTh, HAOIFOAATh I OITHCHIBATH XUMUUeCKUN
9KCTIepUMEHT C COO/TI0/IeHreM TPaBUJT TEXHUKU
6e3onacHocTU. PacriosrHaBars hocdaT-moHbI

CTpoeHune aToMa U a/uI0TPOIINA YIJIepoza,
CBOICTBa ero MoAudUKalvii U ux
rpUMeHeHHe.

[emoncTtpauuu. IlorsoleHue yriem
PacTBOPEHHBIX BeLLeCTB WU ra3oB.
BoccTaHoB/ieHMe Mejy U3 ee OKCHJa YIJIEM.
JTabopaTopHbIe onbIThl. 36. ['opeHue yriis B
KUC/I0poJe

XapaxkTepH30BaTk CTPOEHUE, allyIOTPONUI0, (PU3MUecKUe U
XUMHYeCKHe CBOWCTBA, M0/lyyeHe U [IPUMeHeHue
amMOop(HOT0 yryiepoja 4 ero COpTOB C UCI0/Ib30BaHUEM
PYCCKOro (POZIHOT0) SI3bIKa U A3bIKa XUMUH.

CpaBHHBATH CTPOEHME U CBOMCTBA a/iMasa v rpagura.
OnHceIBaTh OKVC/IATE/IBHO-BOCCTaHOBUTE/IbHBIE CBOKCTBA
yraepoja.

[IpoBogHTE, HAOTIFOAATh I OITHCHIBATH XUMUUeCKUN
SKCIIePUMEHT C CO0/II0/leHueM TIpaBU/l TEXHUKU

Oe30macHOCTH




OcCHOBHOe cofiep>kaHue ypoka

OCHOBHEIe BUbI ZIeATeILHOCTH O0yuaronuxcs (Ha ypoBHe
yueOHBIX [eHCTBHIA)

Oxkcuabl yrinepoga (I11) u (IV), ux cBolictBa u
rpyUMeHeHue.

JTaboparopHsbie onbITh. 37. [TosyueHue,
coOvpaHue 1 pacrio3HaBaHUe YT/IeKUCIIOr0
rasa

XapakTepr30BaTb COCTaB, pU3nNUeCKre U XUMUYeCcKHe
CBOWCTBA, MOJTyYeHHe U PUMEHEeHHe OKCH/IOB YTJIepo/ia C
1CII0/Tb30BaHWEM PYCCKOT0 (POAHOT0) si3bIKa U s13bIKa
XUMUU.

YcraHaB/HBaTh IPUUMHHO-CJIeICTBEHHBIE CBSI3U MEXY
BU/IAMUA XUMHUYECKUX CBSI3€H, TUTIAMU KPUCTa/JTAUYECKUX
pelLleTOK OKCU/IOB YTiepoja, uxX Gpru3nyecKUMy 1
XUMUYECKMMU CBOWCTBAMH, a TAK)Ke IIPUMEHEHUEM.
CobrrozaTs IpaBUIa TEXHUKUA 0€30MMacHOCTH TTPU
1CTI0/Th30BAaHMH TTEYHOTO OTOTI/IEHUSI.

OKa3bpIBaTh TIePBYIO TIOMOLL[b TIPH OTPaBJIeHHUH YyTapHbIM
rasom.

[IpoBoAHTh, HAOIFOAATh I OIMHCHIBATH XUMUUeCKUN
9KCIIEPUMEHT C COO/TFO/IEHHEeM TTPABU/T TEXHUKH
6e3omacHOCTH

YronbHasg kucsiota. Conmu yrosbHOM KUCTIOTHI:
Ka/bIIUT, COZa, TIOTAIll, UX 3HaueHue B
MPUPO/Ie U )KU3HU uesioBeKa. JKeCcTKOCTb BOJbl
1 crioco0bl ee ycTpaHeHusl. JIeMOHCTpaLUK.
OO6pa3Libl IPUPOHBIX COeIMHEHUH yriepo/a.
OOpas31Libl BaKHEUIITUX KapOOHATOB [I/Isk
HApOJHOTO X035 CTBa.

JTabopaTopHEIe OIBITHL 38. [TonyueHue
YTOTbHOW KHUCJ/IOTBI M U3yUeHHe ee CBOMCTB.
39. INepexof KapOOHATOB B TUAPOKAPOOHATHI.
40. Pasno)keHre TuapokapOoOHaTa HaTpust

XapakTepH30BaTh COCTaB, (pM3nUecKre U XUMUUecKue
CBOWCTBa, I0/lyueHre U pUMeHeHue YTObHON KHUCIOThI U
ee cosieit (KapbOHATOB U T'MIPOKapOOHATOB) C
MCI10/1Ib30BaHKEM PYCCKOTO (POJHOTO) s3bIKA U S13bIKa
XUMWU. H/LTFOCTPHPOBATH 3aBUCHMOCTb CBOWCTB COJIen
YTOJIbHOM KHUC/IOTHI OT UX COCTaBa.

OOBACHATB, UTO TAaKOE >KeCTKOCTb BOABIL. Paz/iHyars
BPEMEHHYIO 1 TIOCTOSIHHYIO YKeCTKOCTb BOBI.
[Ipeziarars criocoObl yCTpaHEeHUSs! )KeCTKOCTH BOJBI.
[IpoBogHTh, HAOIFOAATh I OITHCHIBATH XUMUUeCKUN
HKCIIEPUMEHT C COOJTIOZIeHeM TIPAaBU/T TEXHUKH
6e3onacHocTu. PacriosHaBate KapOOHAT-UOHBI.
BbIr10/THATH pacueThl 110 XUMUYeCKUM GopmyriaM 1
ypaBHEHUsIM PeaKLMi, MPOTeKarIIUX C y4acTHEM
coeZIMHEeHU yriepo/ia

CTpoeHre aTOMa KpeMHUsI; KpUCTA/ITUUeCKUN
KpPEeMHMUI, ero CBOMCTBa U MPUMeHeHue

XapaxkTepH30BaTh CTPOEHUE aTOMOB U KPUCTAJI/IOB,
(bu3nyeckre U XUMUUECKHe CBOMCTBA, MoyueHue u
rpyUMeHeHre KDeMHUSI C UCTI0/Ib30BaHUEM PYCCKOTO
(pozHOTO) SI3bIKA U SI3bIKa XUMUUW. Y CTAHAB/IHBATE
MPUUKMHHO-CJIe/ICTBEHHbIE CBSI3W MEX/ly CTPOeHHEeM aToMa,
BH/IOM XMMUUECKOM CBSI3U, TUTIOM KPHUCTa/I/TMUeCcKon
pelleTKA KpeMHUs1, ero pu3nyeCKUMU U XUMUUeCKUMHU
CBOWCTBaMU. BhIIIOJHATS PacueThl TI0 XUMAYeCKUM
dhopMysiaM 1 ypaBHEHUSIM peaKLUii, TPOTeKaroLUX C
yuacThieM KPeMHUsI U eT0 Coe/IMHeHUN

Oxkcupbl kpemuus (IV), ero npupoaHbie
pasHOBUAHOCTU. CHUIMKAThL. 3HaueHve
COeIMHeHUM KPeMHUS B )KUBOW U HEXKUBOU
rpupoze.

lemoHcTparyy. O6pasiibl MPUPOAHBIX
COeJMHEHUU KPEeMHHUSI.

JlaboparopHble orbIThL. 41. [Toyuenve
KpeMHeBOM KUCJIOThI ¥ U3yUYeHHe ee CBOVMCTB

XapakTepH30BaTh COCTaB, (pM3nUeCcKre U XUMUUecKue
CBOMCTBA, 10/lyueHre U pUMeHeHne COeIMHeHNH KPEMHUS
C MCIO0JIb30BaHUEM PYCCKOro (POJHOrO0) s3bIKa U sI3bIKa
XUMUH.

CpaBHHBAaTh JUOKCHU[IBI YTJIEPOZa U KPEMHUS.

OnuchIBaTH BAKHEMIINE TUTIbI IPUPOJHBIX COeIMHEeHUN
KpeMHUsI KaK OCHOBHOT'O 3/1eMeHTa JINTOC(hepsbl.
Pacrio3HaBaTh CUVKaT-UOHBI

[ToHSATHE O CU/TMKATHOM MTPOMBIIIIIEHHOCTH.
CTek/10, 1|eMeHT, KepaMuKa. [|eMOHCTpaLiH.
OO6pa3sipl CTeK/Ia, KepaMHKH, 1[eMeHTa

XHP&KT €pH30BdTb OCHOBHBIE CU/ITMKATHBIE TIPDOMU3BO/ICTBA.
P&CKPBIB&TB 3HA4Ye€HHWE CU/IMKATHBIX MaTe€PKUd/IOB B HAYKe,

SHEPreTHKe, MeJIMIIMHE U AIPYTUX 00/1aCTsIX




OcCHOBHOe cofiep>kaHue ypoka

OCHOBHEIe BUbI ZIeATeILHOCTH O0yuaronuxcs (Ha ypoBHe
yueOHBIX [eHCTBHIA)

O6parrjatbcsa ¢ nabopaTopHbIM 000pyJ0BaHUEM U
HarpeBaTe/IbHBIMH ITPUOOpaMK B COOTBETCTBHH C
MpaBUIAMU TEXHUKHU 0e30MacHOCTH.

Habs1roaTh 3a CBOMCTBAMU Ta/lOT€HOB, UX COeTUHEHUN U
SIBJIEHUSIMH, TIPOUCXOASILIIUMU C HUMHU.

OrmHchIBATH XUMUUECKUM SKCTIEPUMEHT C TIOMOIIbIO
PYCCKOTO (POAHOTO) sI3bIKa U si3bIKa XUMUU.
DopMy/THPOBATh BLIBOJBI TI0 pe3y/ibTaTaM MpoBeJieHHOT0
dKcriepuMeHTa. COTpyZHHYATH B TIpoLiecce yueOHOTo
B3aMMO/IeHCTBYS TIPU PabOTe B rPyMIiax

[TosmyueHue, cobvpaHye U pacrio3HaBaHUe
ra3oB

[To/sryvar b, COGHpAT b W pacIto3HaBaTh BOIOPO/], KUCJIOPO/,
aMMMaK M YIJIeKUC/IbIN ras.

O6parjatbcs ¢ nabopaTopHbIM 000pYyJ0BaHUEM U
HarpeBaTe/IbHBIMU TIPUOOPAMU B COOTBETCTBUU C
MpaBUIAMU TeXHUKHU 0€301MacHOCTH.

Habro4ate i OMHCBHIBATH XUMUUECKUHA YKCTIEPUMEHT C
MOMOIIIBIO0 PYCCKOTO (POIHOTO) sI3bIKA U SI3bIKa XUMUU.
@DopMyIHPOBATH BBIBOJIBI TIO pe3y/bTaTaM MPOBeJeHHOT0
JKcriepuMeHTa. COTpyZHAYATH B TIpoLiecce yueOHOTo
B3aMMOZIeHCTBYS TIPH paboTe B TPyIIIax

HeopraHuueckre 1 opraHiuecKkye BellecTBa.
YraeBomopoael. MeTaH, 3TaH, IporaH Kak
rpefie/ibHble YI/1eBOAOPO/bl. DTUJIEH U
al|eTU/IeH KakK Herpe/ebHble
(HeHachbIlLIeHHbIe) yTeBoJ0poAbl. ['opeHue
yrjeBoAopooB. KauecTBeHHbIe peakiiuu Ha
Herpe/e/bHble CoelMHeHUs. Peakius
neruzipupoBaHusi. JlemoHcTpauuu. Mogenu
MOJIeKY/T MeTaHa, 3TaHa, poraHa, TUieHa U
aljeTuaeHa. B3aumoelicTBUe 3TH/IEHA C
OpOMHOIi BOZIOK M paCTBOPOM ITepMaHraHaTa
KaJvst

XapakrTepr30BaTs 0COOEHHOCTH COCTaBa U CBOMCTB
OpraHUuYecKHX COeMHEeHUH.

Paz/muqarte TipefieNibHble U Herpe/ie/ibHbIe YT/1eBOA0PObL.
Ha3zbIBaTh N 3arHChIBATH GOPMYIIbI (MOJIEKY/ISIPHbIE U
CTPYKTYpHbIe) BaXKHEUILIMX Mpe/CcTaBUTeen
YT1eBOJOPOAOB. [Ipes/iarars S5KCriepUMeHT 110
pacro3HaBaHUIO COeIMHEHUM Herpe/le/IbHOrO CTPOeHHs.
HabroaTh 3a X0[JOM XUMHUYeCKOT0 SKCIIepUMeHTa,
OTIMCBIBATh €ro U /le/laTh BLIBOZBI Ha OCHOBe Ha0JTIO/IeHUH.
DUKCHPOBAaTh Pe3ybTaTbl SKCIIEPYMEHTA C ITOMOLLbIO
PYCCKOTO0 (POJHOrO0) sA3bIKa, a TAKXKe C [TOMOLLbIO
XMMHUUeCKUX (JOpMYJ1 U YpPaBHEHUI

OTWIOBBIU CITUPT, €ro IN0JIyyeHue,
rpyuMeHeHUe U (PU3KM0JIOTUYeCcKOoe [1eNCTBHe.
‘TpexaTOMHBIN CITUPT IJIULIePHH.
KauecTBeHHas peakliysi HA MHOI0aTOMHbIe
COUPTHI. YKCYCHasi, CTeapuHOBasi 1
0JIeMHOBast KUC/IOThI — IIpe/iCTaBUTeN
K/1acca KapOOHOBBIX KUC/IOT. 2Kupbl. MbUTi.
emoHcTparu. O61I1e XUMUUecKre
CBOMCTBA KMCJIOT Ha IPUMeEpe YKCYCHOM
KUC/I0ThL. KauecTBeHHasi peakLyis Ha
MHOT0aTOMHBIe CITAPTHI

XapaxkTepH30BaTh CIUPTHI KaK KUCIOPO/ICO/ieprKalljie
OpraHuuecKrie CcoeIiHeHHUs.

Ki1accrguijpoBaTs CIUPTHI 110 aTOMHOCTH.

HazbIBaTh TIpe/iCTaBUTe e 0/IHO- U TPEXaTOMHBIX CITUPTOB
U 3arHChIBATH UX (OPMYJIBI.

XapakTepH30BaTb KUCJIOThI KaK KMC/IOPO/COZieprKaliie
OpraHuuecKre CoeJuHeHUsl.

HazbIBaTh TIpe/iCTaBUTeIeN Tpe/ie/IbHBIX U Herpe/ieTbHbIX
KapOOHOBBIX KUCJIOT U 3aITHCHIBATH X (DOPMYJIBL.
XapakTepH30BaTb >KVPbI KaK C/I0XHbIe 3(UPbI, a MbLTA —
KaK COJTU KapOOHOBBIX KUC/IOT

AMUHOrpyIna. AMAUHOKUC/IOTEL.
AMUHOYKCYCHas KucaoTa. benku (mpoTenHsi),
VX (DYHKLIMY B )KMBBIX OpraHy3max.
KauecTBeHHbIE peakI[uy Ha OesKH.
JTabopaTopHbie onbITh. 42. KauecTBeHHbIE
peakiuy Ha OesTku

XapakTepH30BaTh aMHHBI KaK CojiepyKalljie aMUHOTPYIIITY
OpraHuyvecKre Coe/ilHeHUs.

XapaxkTepH30BaTh aMMHOKUCJIOTHI KaK OpraHuuecKue
amdoTepHbIe coefUHEHUs], CTIOCOOHBIE K PeakLfsiM
MOJIMKOH/|eHCaLu.

OmnHchIBaTh TPY CTPYKTYPBI OJTKOB U X OMOIOTHUECKYIO
pOJib.

Pacrio3HaBats 6eKM C TIOMOITBIO IIBETHBIX PEaKIUA




OcCHOBHOe cofiep>kaHue ypoka

OCHOBHEIe BUbI ZIeATeILHOCTH O0yuaronuxcs (Ha ypoBHe
yueOHBIX [eHCTBHIA)

[Teproanueckuii 3akoH U [lepruoanueckasi
CHCTeMa XUMHUUYeCKUX 3y1emMeHTOB [. U.
MeHpeneeBa. PU3NUECKUI CMBICT
[OPSILKOBOTO HOMepa 3/1eMeHTa, HOMepPOB
repyo/a v rpyrnbl. 3aKOHOMEPHOCTH
i3MeHeHUsI CBOMCTB 3/IeMEHTOB U UX
coeIMHEHUM B Mepuojax U rpyIinax B cBeTe
rpeCTaB/eHU O CTPOEHUU aTOMOB
S7ieMeHTOB. 3HaueHue [lepruoguueckoro
3aKOHA

[IpescraBiaTs nHdopmaliuto 1o Teme «[leproanueckuii
3akoH U [leproguueckas cucrema 1. 1. MeHgesneeBa B
CBeTe TeOPUU CTPOEHHSI aTOMa» B BH/le TabJIHI], CXeM,
OIOPHOTr'0 KOHCIIEKTAa, B TOM UKCJIe C [IPUMEHeHUeM
cpenctB UKT. Bburo/iHATH TECTOBBIE 3a/1aHUS T10 TEMe

Bubl XUMUYeCKUX CBsI3ei U TUIIBI
KpHCTa/l/TMYeCKUX peleTok. B3auMocBsizb
CTPOEHHSI U CBOUMCTB BelleCTB

[Ipescrap/iaTs VHQOPMaLUIO M0 TeMe «BHbl XMMUUeCKUX
CBsI3€M M TUITbl KDUCTA/I/TMYECKUX pelleToK. B3aumMocBsi3b
CTPOEHUS ¥ CBOMCTB BellleCTB» B BUle Tab/MlI, cxeMm,
OTMOPHOTr'0 KOHCIIEKTAa, B TOM UKCJIe C [IPUMEHEeHUeM
cpenctB UKT.

Bb1110/IHATH TeCTOBbIE 3a/laHus 110 TeMe

Knaccudukaius XuMUuueCcKux peakiivi 1o
pa3/IMUHBIM MPU3HaKaM (UKC/I0 U COCTaB

pearvpymoimx U 00pa3yromuxcs

[Ipescrapiars nHdopmariiuto 1o Teme «Knaccudukarys
XUMHUECKUX PeakLUii 10 pa3TMYHbIM MpH3HaKaM.

BellleCTB; Ha/IMUKe rPaHUL[bI pa3zena das;
TeTI0BOM 3(hPeKT; u3MeHeHUe cTereHel
OKHCJIeHUsI aTOMOB; UCITO/Tb30BaHUe
KaTa/jr3aTopa; HarpaB/ieHUe MPOoTeKaHus).
CKOpOCTb XMMMYeCKHX peakiuii U (GaKTophl,
BJIUSIIOIIME Ha Hee

CKOpOCTb XMMUUECKHX peakliii» B BU/e TabJTHI], CXeM,
OMOPHOT0 KOHCIIeKTa, B TOM UMCJie C TIpUMeHeHHeM
Cpe/iCTB

VKT.

BbIITo/IHATH TECTOBbIE 3a/IaHUs 110 TeMe

OneKTpoNuTHYeCcKasi AUCCOLMALUS KUCIIOT,
OCHOBaHUM, coneld. VIoHHbIe ypaBHEHUS.

Y cioBUs IPOTEKaHUs peakliiii oOMeHa /10
KOHL[a

XapakreprzoBats o011ie, 0cOOeHHbIE ¥ UHAVBUya/IbHbIE
CBOMCTBA KMCJIOT, OCHOBAaHUM, COJiel B CBeTe TeOPUU
3/1eKTPOJIMTUYECKOW AUCCOLMALIUU. ApryMeHTHPOBATE
BO3MOXXHOCTh TIPOTEKaHUsI XUMUUYECKUX peakiuii B
pacTBOpax 3JIEKTPOIUTOB, UCXO/ISI U3 YCIIOBUH

OKHCIUTe/TbHO-BOCCTAHOBUTE/IbHbIE peaKinumu.
OKI/ICJ'II/ITEIIB, BOCCTAHOBHTEJIb

XapaxkTepH30BaTh OKUCIATeTbHO-BOCCTAHOBUTEIbHbIE
peakLiU, OKUC/IUTe/Tb U BOCCTAHOBUTE/Ib.

Or1rvars 3TOT TUT PeakIvii OT peakiiuii oOMeHa.
3anucpIBaTh YpaBHEHUsI OKUC/IUTE/IbHOBOCCTaHOBUTETbHBIX
peakiyii C TIOMOIIIBIO 3IEKTPOHHOTO OajlaHca

[IpocTble U C/1I0KHBIE BelecTBa. MeTasibl U
HeMeTasbl. CocTaB, KiaccupurKa-

1111 1 O01I[ie XUMHIUeCKre CBOMCTBA OKCHU/IOB
1 TU/IPOKCH/I0B (OCHOBAHUM, KUCIOT,
am(OTepHbIX TUAPOKCHU/OB), COJIU B CBETE
TO/,

KitaccrguijrpoBaTs HeopraHudeckue BelljecTBa Mo COCTaBy
1 CBOMCTBAM.

[IpHBOoHTH IPYMEPbI TIPeJICTaBUTe el KOHKPETHBIX
KJ/1IaCCOB Y TPYIIT HEOpPraHUYeCKUX BelleCTB

TpeHUHr-TeCcTUpOBaHue 110 BapranTam ['MTA
MPOLILIX JIeT U ZileMOBepCUU

Bbir10/1HATE TecThbl B popmate OI'D 3a Kypc OCHOBHOM
LIIKOJIBI.

AJIeKBaTHO OLJeHHBATH CBOU YCIIeXU B OCBOEHUU Kypca
OCHOBHOM I1LIKOJIbl. APr'YMEeHTUPOBAHHO BbIOHPATSH
BO3MOXHOCTB czauu OI'D o xumuun. /IpoerupoBars
cobcTBeHHYI0 00pa3oBaTe/bHYI0 TPAeKTOPHIO T10




OcHOBHOe cofiep>KaHue ypoKa OCHOBHBIE BU/IbI IeSITeTLHOCTH 00yJaronuxcs (Ha ypoBHe

yueOHBIX [eHCTBHIA)

M3Yy4eHWIO XHMMHWUHU B CpE,Z[HEfI IIKOJ1e

‘TemaTHueckoe IUIaHUPOBaHKE

8 xnacc
Paszpen Kon-BO
4JacoB
Bsegenne 1
ATOMBI XMMHUYECKUX 3/IEMEHTOB 1
ITpocThie BeljecTBa 1
CoelMHEHVSI XUMUUECKUX 3JIEMEHTOB 1
M3meHeHus1, NPOMCXOSAIIME C BellleCTBAMU 1
Xumunueckuit mpakTUkyM Ne 1. [TpocTeiiiiivie oriepalidu C BeljeCTBOM 1
PactBopenue. PacTBophl. Peakiii nOHHOTO 0OMeHa ¥ OKMC/TUTeTbHO-BOCCTAaHOBUTE/IbHBIE PeaKI[UH 1
Xumunyeckuit TpakTUkyM Ne 2. CBolCTBa 3/1eKTPOJUTOB 1
[ToBTOpEHUE 1
9
9 kinacc
Paspen Kos-BO
YacoB
Beezenue. O011asi XapakKTepUCTHKA XUMHUYECKHUX 1eMEHTOB U XUMHUUECKHUX PeakL|i. 2

[Nepuopnueckuii 3akoH u [leprogryeckas cucTeMa XumMuueckux 31emMeHToB /. V. MeHeneeBa

Mertannbl

Hemeranibl

KpEITKI/Ie CBe/1eHus 00 OpraHrMy4eCKrx CoeJMHEeHUAX

00600I1TIeHre 3HAHWH 110 XUMUH 33 KYPC OCHOBHOM IITKOJIBI.

O INININ




