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BBenenue

PabGouas mnporpamma mno ydeOHOMY mpenMery «XuMusi», npeaMeTrHas o6sacth «EcTecTBeHHOHAY4YHbIE TPEAMETHI»,
COCTaBliecHa B COOTBEeTCTBUU ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOTO OOIIETro
oopazoBanusa ([IPMKA3 or 17 pgexabps 2010 roma N 1897 OO0 yrBepxiaenun (enepaibHOro rocyJapcTBEHHOTO
0o0pa3oBaTeIbHOrO CTaHJApPTa OCHOBHOTO OOIIEro oOpa3oBaHUsl, Ha OCHOBE TPEOOBAHHWI K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa30BaHMs IIKOJbI , HA OCHOBE MPUMEPHOM MPOTrpaMMbl MO YYEOHBIM
npeameraM «Xumus», M. »llpocBemenney, 2011 r. u ¢ ydetom aBTOopckoi nporpammsel mo xumuu: O.C [NabpuensH. A.B.
KynmoBa «IIporpamma ocHOBHOro 0011ero oOpa3oBaHus 1o XxuMuu 8-9 knaccel» u yueoHuka Xumwus. 9 kinacc O.C. [NaGpue-
nsiaa M: Jlpoda, 2014 .

PaGouas nmporpaMMa opreHTHpPOBaHA HA MCIOJB30BaHHE Yy4yeOHO-MeToauuyeckoro komriekra «Xumus» 9 ki. O.C. INabpue-
nsiaa M: Jlpoda, 2018 T.

[Iporpamma opueHTHpOBaHa Ha peaju3alui0 B IEHTpe o0Opa3oBaHUS €CTECTBEHHOHAYYHOM M TEXHOJIOTHYECKOU
HampaBlieHHocTel «Touka poctay, co3zmanHoro Ha Oaze MKOY COII c.b-Poit ¢ menbto pa3BuTus y oOydaroniuxcs
€CTECTBEHHOHAYYHOU, MaTeMaTH4YeCKOW, MHPOPMAIMOHHON TIPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U KPEATHUBHOIO
MBIIIJIEHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HAINpaBJIECHHOCTH, a TaKkXe IS
PaKTUYEeCKON OTpabOTKH y4eOHOTO MaTepHaia o yueOHbIM npeameram «Pusnkay,«Xumus»,«buonorus, « TexHomorus.

Ha 6a3ze nentpa «Touka pocra» obecrneunBaeTcs peanusanus 00pa3oBaTeIbHBIX MPOTPaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKON HampaBJIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBHUM C TPEOOBAHUSAMHU 3aKOHOJATEILCTBA B cdepe
oOpazoBanusi U ¢ yu€TtoMm pexomeHmauuii DenepanbHOro omneparopa ydeOHoro mpeamera «Xumus». OOpa3oBarenbHas
MporpaMMa MO3BOJIIET HHTETPUPOBATH pealn3yeMble 3/1eCh TOJIX0/Ibl, CTPYKTYPY U COAEpIKAHUE MPU OpraHU3alUU 00yUeHUs
xumMu B 8—9  kiaccaX, BBICTpPOGHHOM Ha  0aze  J000ro W3  JIOCTYNMHBIX  y4eOHO-METOIUYECKHX
komruiekcoB(YMK).VMcnons3oBanue 000py10BaHUS IIEHTPA
«ToukapocTa» O3BOJISIET CO3/1aTh YCIOBUSL:

* Jlns1 pacuupenust coepKaHus MIKOJIBHOTO XHMUYECKOTO 00pa30BaHMUS;

* JI71s1 mOBBIIIIEHUS TTO3HABATEIBHON aKTUBHOCTH O0YYAIONIUXCS B €CTECTBEHHOHAYYHON 0071acTH;

* JUIS pa3BUTHS JIMYHOCTU pebeHKa B TMporecce OOydYeHUss XHMHH, €ro CIOCOOHOCTeH, (opMHpOBaHUS U
YAOBIETBOPEHHUSI COITUATHHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;



1711 paboThl ¢ OJApPEHHBIMHU IIKOJIbHUKAMHU, OpPraHM3allMd HMX Pa3BUTHS B Pa3iIMYHbIX 001acTsIX oOpa3oBaTeNIbHOM,
TBOPYECKOM JEATEIBHOCTH.
[Ipumensss uudpoBble 1a00paTOpuM Ha YypOKax XHWMHUH, YYalIUecsi CMOTYT BBIIOJHUTH MHOECTBO J1a0OpaTOpHBIX paboOT u

OKCIICPUMCEHTOB I10 IIpOorpamMme OCHOBHOM IIKOJIBI

Kypc «Xumusi» 9 ki1. (6a30BbIil ypOBEHb) paccuuTaH Ha 68 dac. B rojl.

1. IInanupyemble pe3yJIbTaThl OCBOCHUSI YUeOHOr0 MpeaMeTa
«Xumusn» B 9 kiaacce

JInYHOCTHBIE pe3yabTAThI:

1)BocnuTaHUE POCCHUHCKON I'payKTaHCKOW MICHTHYHOCTH: NMATPUOTH3M, yBakeHHe K OTeUYecTBY, MPOILLIOE W HACTOS’IIEE
MHOTOHAIIMOHAJILHOTO Hapojia Poccuu; oco3HaHWE CBOEW STHUYECKOW MPUHAJIECKHOCTH, 3HAHME HMCTOPHUH, S3BIKA,
KyJbTYpPbl CBOETO HapoJia, CBOEro Kpas, OCHOB KYJbTYpHOrO Hacliienuss HapojoB Poccuu M 4elloBedYecTBa; YCBOCHHUE
T'YMaHUCTUYECKUX, JTEMOKPATHUECKUX M TPATUIIMOHHBIX IIEHHOCTEW MHOTOHAIIMOHAJIBHOTO POCCHUUCKOrO OOIIEeCTBa;
BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH U J0Jra nepej PoauHoi;

2)(hopMHpOBaHNE OTBETCTBEHHOTO OTHOIICHHS K YICHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYAOIIUXCS K CAMOPAa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBAIIMHM K OOYYEHHIO M MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO NadbHEHTIICH
WHIUBUIYaIbHON TpaeKTOpUM o00pa3oBaHUs Ha 0a3e OPUEHTHPOBKM B MHUpe Mpodeccuii u MpodecCHOHATBHBIX
MPEANOYTCHHH, C YI€TOM yCTOWYMBBIX MMO3HABATEIBHBIX HHTEPECOB, a TAKXKE HA OCHOBE (hOPMHUPOBAHUS YBAKUTEIHHOTO
OTHOMICHUS K TPYY, PA3BUTHS OIBITA YYaCTHUS B COITUAIBHO 3HAYUMOM TPYIIE;



3) bopMHpOBaHUE IIEIOCTHOIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKu W
OOIIECTBEHHO! MPAKTUKHU, YYUTHIBAIOIIETO COLUAIBHOE, KYIbTYPHOE, A3BIKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOTO
MUpa;

4) hbopmMHpOBaHHE OCO3HAHHOTO, YBAXXUTEIBHOTO M JOOPOIKEIATEIHHOIO OTHOIICHUS K JPYrOMY YEJIOBEKY, €r0 MHCHHIO,
MHUPOBO33PEHUIO, KYJIbTYPE, SA3bIKY, BEPE, IPAXKIAHCKON MO3UILIMHU, K UCTOPUH, KYJIbTYPE, PEIUTUHU, TPAAUIUAM, S3bIKaM,
IIEHHOCTSIM Hapo10B Poccuu 1 Hapo0B MUpa; TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMH JTIFOJbMU U JOCTUTATh
B HEM B3aHUMOIIOHUMAHMUS;

5) ocBOeHHE COIMATBLHBIX HOPM, MpaBWJ IOBEACHHUS, pojicd W (GOpM CONMATLHON JKU3HM B TPYyMIaxXx U COOOIICCTBAX,
BKJIFOYasi B3POCJbIC M COIMAJIBHBIE COOOIIECTBA; Y4aCTHE B IIKOJBHOM CaMOYIIPAaBICHUH M OOIICCTBCHHOW JXU3HHU B
npejnesax BO3PACTHBIX KOMIICTCHIIMH C YYETOM PETHMOHAJIbHBIX, S3THOKYJIBTYPHBIX, COIMAIBHBIX W 3KOHOMHYECKHX
0COOEHHOCTEI;

6) Pa3BUTUC MOPAJIBHOT'O CO3HAHUA U KOMIICTCHTHOCTHU B PCIICHUHN MOPAJIbHBIX HpO6JI€M Ha OCHOBC JIMYHOCTHOI'O BBI60pa,
(1)OpMI/IpOBaHI/I€ HPAaBCTBCHHLBIX YYBCTB W HPABCTBCHHOI'O ITOBCACHHA, OCO3HAHHOI'O M OTBCTCTBCHHOI'O OTHOIICHHA K
COOCTBEHHBIM IMOCTYIIKaM;

7) popMHpOBaHHE KOMMYHHMKATHBHOW KOMIIETCHTHOCTH B OOLICHMHM W COTPYJHHYECTBE CO CBEPCTHUKAMH, JICTbMHU
CTapIiero W MIAJAIIET0 BO3pacTa, B3POCIBIMH B MpoOIlecce 00pa3oBaTeNbHOM, OOIECTBEHHO TMOJE3HOM, y4eOHO-
UCCJIEN0BATEIbCKOM, TBOPUECKOU U IPYTUX BUIOB AECATEIbHOCTH;

8)bopmupoBaHHe IIEHHOCTH 370pOBOrO0 W Oe3omacHoro oOpa3a >KH3HH, YCBOCHHWE TNPaBHJ WHIWBUIAYATBHOTO U
KOJUIEKTUBHOTO 0€30MaCHOT0 MOBEJICHUS B UPE3BbIYAMHBIX CUTYAIUSAX, YTPOKAIOIMIUX KU3HU U 3I0POBBIO JIOJIEH, TPaBUI
MOBEJICHUSI HA TPAHCIIOPTE U HA JI0POrax;

9) bopMupoBaHWE OCHOB 3KOJOTHYECKOH KYJIbTYPHl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO JKOJIOTHYCCKOTO
MBIIUICHUS, PA3BUTHE OIBITA YKOJIOTMYECKH OPUEHTUPOBAHHOW pe(IIeKCUBHO-OLIEHOUYHON U MPAKTUYECKOUN JIeSITEIbHOCTH
B JKU3HEHHBIX CUTYyaIUsX;



10)oco3HaHKe 3HAYCHUS CEMBbHU B )KH3HH YEJIOBEKA U OOINECTBA, MPUHATHE IICHHOCTH CEMEWHOW KU3HH, YBAKHUTEIBHOE U
3a00TIMBOE OTHOLIEHHUE K WIEHAM CBOEH CEMBbU;

11) pa3BuTHE DCTETHYECKOTO CO3HAHUS 4Yepe3 OCBOCHHE XYJOXKECTBEHHOTO Hacjenusi HapoaoB Poccunm u  Mmwupa,
TBOPYECKOM JESATETLHOCTH ICTETUYECKOTO XapaKTepa.

MeTtanpeaMeTHbIe pe3yJbTAThI:

1) ymMeHue caMOoCTOATENIBHO OMPENEIATh I[eJIU CBOETO OOyUYeHHMs, CTaBUTh U (OPMYJIHPOBATH sl ceOsi HOBBIC 3a/1a4d B
yueOe U IMO3HaBaTEIbHOU JIEITEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEILHOM JEATEIbHOCTH;

2) yMEHHE CaMOCTOSATEIBHO IJIAHUPOBATh MyTH JOCTHIKEHUS IICJICH, B TOM YHCJIC aJbTCPHATUBHBIC, OCO3HAHHO BHIOUPATH
HanOosee 3¢ (HEeKTUBHBIC CIIOCOOBI pellleHUs] yUeOHBIX M MO3HABATEIIHLHBIX 33144,

3) yMeHHEe COOTHOCHUTH CBOU JIEUCTBHS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISATH KOHTPOJIb CBOCH JeATEIbHOCTH B
npolecce MOCTIKEHUS pe3ysibTara, ONpeNelisiTh CIocoObl JEHCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUH U TpeOOBaHUIA,
KOPPEKTHUPOBATH CBOM JCHCTBUS B COOTBETCTBUU C M3MEHSIOIICICS CUTYyallue;

4) yMeHue OIICHUBATh MPABIWILHOCTD BHITTOJTHEHHS Y4eOHOM 3a/1aur, COOCTBEHHbBIE BO3MOKHOCTH €€ PEIICHUS;

5) BIajeHWe OCHOBAMHM CaMOKOHTPOJSI, CAMOOIICHKH, MPUHATHS PEIICHUH W OCYIISCTBICHHS OCO3HAHHOTO BBhIOOpa B
y4eOHOM M MO3HABATEIIPHOM JICSITEIIHHOCTH;

6) yMeHHue OIpeaeNaTh MOHATH, CO3/JaBaTh 0000IIEeHNs, YCTaHABINBATh AHAJIOTHH, KJIACCU(UIIUPOBATH, CAMOCTOATEIHHO
BHIOWPATh OCHOBAHUS W KPUTEPUM IS KIacCU(PUKAIMK, YCTAaHABIMBATH MPUINHHO-CIC/ICTBEHHBIE CBS3U, CTPOUTDH JIOTUUECKOE
paccyxieHue, yMo3akitoueHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUH) U J€JIaTh BEIBOJIbI;

7) YMCHHUC CO314aBaTbhb, IIPUMCHATL U HpeO6paBOBBIBaTB 3HAKH WU CHUMBOJIbI, MOACIN N CXCMBbI AJIA PCIICHHA y‘-Ie6HBIX "
IIO3HABAaTCIbHBIX 3a1a4,

8) CMBICIIOBOE UTEHHE;



9) ymeHue OpraHuM3OBBIBATH y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YYHUTEIEM U CBEPCTHUKAMU;
paboTaTh MHAUBUIYAJIBHO U B TPYIIIE; HAXOAUTH O0IIee pelIeHre U pa3periaTh KOHQIMKTH HA OCHOBE COTJIACOBAHUS MO3ULIMHA U
yueTa HHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE€ MHEHUE;

10) YMCHHUC OCO3HAHHO HCIIOJIB30BATb PCUYCBLIC CPCACTBA B COOTBCTCTBUU C 3a11aqeﬁ KOMMYHHUKAIIUN JIA BBIPAKCHUS
CBOUX YYBCTB, MBICJICH U HOTp€6HOCTeﬁ; IUIAHUPOBAHUSA U PETYJIILINN CBOCH ACATCIIBHOCTHU, BJIaJACHUC yCTHOﬁ 1 NUCbMEHHOU
PCYbLO, MOHOJIOTHYECKOM KOHTEKCTHOM PCYbLO,

11) (I)OpMI/IpOBaHI/Ie N Pa3BUTUC KOMIICTCHTHOCTU B 00J71aCTH MCIIOJIL30BaHHUS I/IH(l)OpMaL[I/IOHHO -KOMMYHUKAITUOHHBIX
TEXHOJIOTUM (zlanee - UKT KOMHGTGHIII/II/I); Pa3BUTUC MOTHUBAIIMU K OBJIAJICHUIO KyJIBTypOﬁ AKTHBHOTO ITOJIb30BAaHUS CIIOBAPAMU U
APYTUMHU ITONCKOBBIMU CUCTCMAMMU;

12) ¢dopMupoBaHre ¥ pa3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHHE TMPUMEHATh €ro B T03HABATEILHOM,
KOMMYHUKAaTUBHOMU, COITMAIBHON MTPaKTUKe U MpodecCUuOHaILHOM OPUEHTALINH.

IIpenmeTHble pe3yJibTAThI:

1) ¢opmupoBaHue mNepBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEIACTABICHUI O BEHIECTBAX, MX TNPEBPALICHUSAX U
IIPAKTUYECKOM ITPUMEHEHHH; OBJIAJICHUE ITOHITUHNHBIM aIllIapaTOM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

2) oco3HaHHWE OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHMYECKOW HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHWS,
XUMHUYECKHX IPEBPALICHUNA HEOPTaHUYECKHX M OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHMX SIBJICHHUW XWUBOW W HEXUBOU
MPUPOIBL; YIITyOJIeHNEe TPEICTaBICHU 0 MAaTEPUATTLHOM €IMHCTBE MUPA;

3) oBIageHHE OCHOBAMH XHMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBaTh M OOBEKTUBHO OIICHUBATH
JKU3HECHHBIC CHUTYyallMW, CBSI3aHHbICE C XHMMHEHW, HaBbIKAMH OE€30MaCHOr0 OOpalleHHs C BEIIECTBAMH, HCIOJB3YEMbIMU B
MMOBCEIHEBHOM KU3HU;

YMEHHEM aHaJIU3UPOBaTh M IUIAHUPOBATH AKOJIOTHYECKH O€30MacHOE IOBEICHUE B IIEISAX COXPAHEHHUS 370POBbS M
OKPY’KAIOIIEH CPEbI;



4) dopMmupoBaHUE YMEHHUM YCTAaHABIWBATh CBA3M MEXKIY pealbHO HAOIIOJaeMbIMH XHUMHWYECKUMH SIBICHUSIMU H
MpoIeccaMu, MPOUCXOASAIIUMUA B MHUKPOMHUPE, OOBSICHATH MPUUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT
COCTaBa M CTPOEHUSI, a TAKKE 3aBUCUMOCTb IPUMEHEHHUS BELIECTB OT UX CBOWCTB;

5) HpI/IO6peTCHI/Ie OIIbITA UCITIOJIB30OBAHUA PA3JIMYHBIX MCTOJO0B U3YUCHUS BCUICCTB!

HAOJIFOJICHUS 3a WX MPEBPAIICHUSAMHU TPH TPOBEJACHUU HECIOXHBIX XMUMHYECKUX JKCIICPUMEHTOB C HCIIOIh30BAaHUEM
71a00paTOpHOTO 0OOPYAOBAHUS U PUOOPOB;

6) (1)OpMI/IpOBaHI/IG Hpe)ICTaBHGHHfI 0 3HAQYCHMU XMMUYECKOM HAaYKH B PCIICHNUUN COBPCMCHHBIX 3KOJIOTHUYCCKUX HpO6JICM, B
TOM YHCJIC B IIPCAOTBPAIICHUN TCXHOICHHBIX U 9KOJIOTUICCKUX KaTaCTpO(l);

BbINyCKHUK HAY4YHTCH:
* Ha3bIBaTh XMMHUYECKHUE JIEMEHTHI U XapaKTEpU30BaTh UX HA OCHOBE MOJIOKEHUS B [lepuoanueckon cucreme;
* (popmynupoBaTh U3yYECHHBIE TOHATHS: BEIIECTBO, XUMUUYECKUI SJIEMEHT, aTOM, MOJIEKYJia, MOH, KATHOH, aHUOH, POCTOE U
CJI0’KHO€ BEILIECTBO, XUMHUYECKAsI PEAKIUsl, BUIbl XUMUUYECKUX PEAKLIUH U T. II.;
* OMPEAeIATh MO (GOPMYyJIaM COCTaB HEOPTaHUYECKUX U OPTaHU-YECKUX BEIIECTB, YKa3bIBATh BaJICHTHOCTA ATOMOB XUMHYECKHUX
AJIEMEHTOB WJIM CTETIEHU UX OKUCIICHHUS;
* Pa3bACHITH UHPOPMAIIMIO, KOTOPYIO HECYT XMMHUECKHE 3HAKH, (POPMYIIBI M YPAaBHEHUS,
* KIaccUPUIMPOBATH MPOCTHIE (METAIIIBI, HEMETAJUIbI, OJIATOPOIHBIC Ta3bl) U CIOXKHBIC BellecTBa (OMHAPHBIC COCTMHECHHSI, B
TOM YHMCJIE M OKCHJIBI, @ TAKKE TUPOKCUIBI — KUCIOTHI, OCHOBaHUS, aM(OTEPHBIE THUIPOKCUIBI U COJIN);
* popmynupoBats [leproguyeckuii 3aK0H, 00BSICHATH CTPYKTYPY U MH(DOpMaIuio, KoTopyto HeceT [lepuoandeckas cucrtema
xuMuueckux 3semeHToB J[. 1. Menneneesa, packppiBath 3HaueHue [lepuoanyeckoro 3akoHa;
* XapaKTEepU30BATH CTPOEHUE BEUIECTBA — BHUJbl XUMUYECKUX CBSI3€U U TUIIBI KPUCTAIUIMYECKUX PELIETOK;
* OMKUCHIBATh CTPOCHUE aTOMOB XUMHYECKUX 2JIeMEeHTOB Ne 1—20 1 26 1 0ToOpaxaTh UX C MOMOIIBIO CXEM;
* COCTaBJISITH (DOPMYJIbI OKCHIOB XUMHUYECKHUX JIEMEHTOB U COOTBETCTBYIOUIUX UM THAPOKCUIOB;



* 3aMUCHIBATH CTPYKTYPHBIE (DOPMYIIBI MOJIEKYIISIPHBIX COSTUHEHUHN U ()OPMYJIbHBIC €IMHUIIBI HOHHBIX COSTMHEHUN 10
BAJICHTHO-CTH, CTENICHSIM OKHUCJIEHHUS WM 3apsJaM UOHOB;

* (opMyaupOBaTh OCHOBHBIE 3aKOHBI XMMUU — MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO CTPOCHUS, COXPAHEHUSI MaCChl
BE-11IECTB, 3aKOH ABOTrajipo;

* (opMyIUpPOBATH OCHOBHBIE MTOJIOKEHHS ATOMHO-MOJICKYJISIPHOTO YUYECHHS U TEOPUH JICKTPOTUTUUYECKON TUCCOINAIUY;

* ONpEAENATh NPU3HAKU, YCIOBHS MTPOTEKAHUS U MPEKPAIICHUS] XUMUYECKUX PEAKIUM;

* COCTaBJISITh MOJICKYJISIPHBIC YPABHEHUSI XUMUUECKUX PEAKIIUM, MOATBEPKIAIOIMIUX OOIINE XUMHUYECKHUE CBOMCTBA OCHOBHBIX
KJIaCCOB

HEOPraHWYECKUX BEIIECTB M OTPAXKAIOIIMX CBI3U MEXKIY KJacCaMU COCIUHEHUH;

* COCTaBJIATh YPABHEHUS PEAKIIUI C YHAaCTHUEM DJIEKTPOJIUTOB B MOJIEKYJISIPHOM U HOHHOM BUJIAX;

* OMpEneNATh 0 XUMUYECKUM YPAaBHEHUAM IMPUHAIEKHOCTh PEAaKUN K ONPEIEICHHOMY TUITY WIH BUY;

* COCTaBJISATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C MMOMOIIBIO0 METO/1a AEKTPOHHOTO OanaHca;

* MPUMEHSATH MOHATHS «OKUCIEHUE» U «BOCCTAHOBJIEHUE) ISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB BEILIECTB;

* ONpEeNEeNsATh C MTOMOIIBI0 KAaUeCTBEHHBIX PEAKIIUHN XJIOpUI-, CyIb(}aT- 1 KapOOHAT-aHUOHBI U KATHOH aMMOHUS B PaCTBOPE;

* OOBSACHSATH BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKHUX PEAKIIUIA;

* XapaKTepHU30BaTh MOJIOKEHUE METAJUIOB U HeMeTallIoB B [lepuoandeckoi cuctemMe 3JIeMEHTOB, CTPOCHHE UX aTOMOB H
KpHUCTaJ-JI0B, 001Me (Pu3ndeckue 1 XMMUYeCKUe CBOMCTBA;

* 00BSICHATH MHOTOOOpa3re MPOCTHIX BEIIECTB SBJICHUEM AJUTOTPOINUHU U YKa3bIBATh €€ MPUYUHBI;

* pa3nuyaTh rUPO-, MUPO- U IEKTPOMETAIUTYPIHIO U WILUTIOCTPUPOBATH UX TPUMEPAMHU MPOMBIIUIEHHBIX CIIOCOOOB MOJMYyYEHUs
METAJLIOB;

* TaBaTh 001IyI0 XapakTepucTuky 3nemeHToB I, I, VII A rpynm, a takke Bojgopoaa, KHCIOpo/ia, a30Ta, cepbl, pocdopa,
yriiepoaa, KpeMHHUS U 00pa30BaHHBIX UMH MPOCTHIX BEIIECTB U BAXKHEUIINX COCTMHEHUH (CTpOEHUE, HaX0XKIEHUE B IPUPOJIE,
noyiyyeHue, puznue-cKue 1 XMMUYECKUE CBOMCTBA, MPUMEHEHNUE);

* OMUCHIBATH KOPPO3UIO METAIIJIOB M CTIOCOOBI 3aIIUTHI OT HEE;



* MPOU3BOAUTH XUMHYCCKHE PACUETHI C UCITOIH30BAHUEM MTOHATHH «MacCcOBasl IOJISI BEIIECTBA B CMECHY, «KOJIMYECTBO
BEIIECTBA», «MOJIAPHBIN 00BeM» 1O (hOpMYyJIaM U YPaBHEHHSM PEaKITUH;

* ONUCHIBATH CBOMCTBA M MPAKTHYECKOE 3HAUCHHUE M3yUYECHHBIX OPTaHUYECKUX BEIICCTB;

* BBITTOJIHATH 0003HAYCHHBIC B IPOTPaMMe IKCIIEPUMEHTHI, paCliO3HABaTh HEOPTAHMUECKHE BEIIECTBA IO COOTBETCTBYOIIMM
pH-3HAKaM;

* coOr0/1aTh NMpaBmiia 6€30macHol paboThl B XUMUYECKOM KaOuHeTe (j1abopaTtopun).

BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHUTHCS:

» XapaKTepru30BaTh OCHOBHBIC METO/IbI TIO3HAHUS XHMHYECKUX 00BCKTOB: HAOIIOICHHE, H3MEPCHHUE, SKCTICPUMECHT,
MO/ICITHPOBAHHE.

* Paznuarh XuMudeckue 0ObEKTHI (B CTaTUKE):

— XUMHUYECKHE IEMEHTBI U IPOCTHIE BEIIECTRA;

— MeETaJUIbl U HEMETAJUTBI M XapaKTEePU30BaTh OTHOCUTEIBHOCTD MPUHAJIEKHOCTH TaKUX OOBEKTOB K TOW UM MHOM
rpymnne;

— OpPraHUYecKHUe U HEOPraHUYECKUe COeANHEHUS;

— TUAPOKCHUJIBI (KUCIOPOICOACpKAIINE KUCTIOThI, OCHOBaHUsA, aM(OTEpHBIC THAPOKCUIBI);

— OKCHJIBI HecoJieoOpa3yrolme u coneodpasyroiue (KUCIOTHbIE, OCHOBHBIC, aM()OTEpHBIC);

— BAJICHTHOCTh M CTETICHb OKHCIICHHUS,

— CHCTEMAaTUYECKUE U TPUBUATHHBIC TEPMUHBI XUMUYECKONH HOMEHKIIATYPHI,

— 3HAKOBYIO CUCTEMY B XUMHH (3HAKU U (DOPMYJIIBI, UHIEKCH U KOG (DUIIMEHTHI, CTPYKTYPHBIE U MOJICKYJISIpHBIE (POPMYIIBI,
MOJIEKYJISIPHBIC U HOHHBIC YPaBHEHUS PEAKIIHiA, TOJIHBIE U COKPAIIEHHbIC HOHHBIE YPABHEHUS PEaAKIIUi, TEPMOXUMUIECKUE
ypaBHEHUS, 0003HAYEHUS CTETICHU OKUCIICHHS M 3apsija HoHA B (popMylie XUMHUECKOTO COCTUHEHNS).

* PaznuuaTh XuMuueckue 0ObEKTHI (B JUHAMHUKE):

— (usnyeckre U XUMUYECKUE CTOPOHBI ITPOIIECCOB PACTBOPECHHUSI M TUCCOIUAINY;

— OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKIINH U PEAKIINA OOMEHA;

— CXEMBI U YPABHEHUST XUMUYECCKUX PEAKITHH.



* COOTHOCHUTS:

— DK30TEPMUUECKHUE PEAKIIUN U PEAKLINU TOPECHUS;

— KaTaJuThyecKkue U (PepMEHTATUBHBIE PEAKIINH;

— METaJlJI, OCHOBHBIA OKCHJ, OCHOBAaHHE, COJIb;

— HEMeTaJlll, KUCJIOTHBIA OKCHJ, KUCIIOTa, COJIb;

— CTPOEHHUE aTOMa, BUJI XUMHUYECKOMN CBSI3U, TUIl KPUCTAUTMUECKON pelIeTKu U (pU3nYecKre CBONCTBA BEIIECTBA,

— HaAXO0XJIEHUE PJIEMEHTOB B MPUPO/IE U MIPOMBIILJICHHBIE CIIOCOOBI UX TTOJTYYEHHS,

— HEOOXOMMOCTh XMMUYECKOT'0 MPOU3BOJICTBA M TPEOOBAHUM K OXpaHE OKPYXKAIOIIEH Cpe/ibl;

— HEO0OXOAMMOCTh TPUMEHEHHSI COBPEMEHHBIX BEILIECTB M MATEPUAIOB U TPEOOBaHUS K COCPEIKEHUIO 3I0POBBS.

* BbIABUIaTh M SKCIEPUMEHTAIBHO MPOBEPATH TMIOTE3bI O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS
Y TIPUHAJISKHOCTH K ONPEICIICHHOMY KJiaccy (TpyIine) BellecTB.

* [Iporao3upoBath CIOCOOHOCTH BEIIECTBA MPOSIBISATH OKUCIUTEIbHBIC HIIM BOCCTAHOBUTEIBLHBIE CBOWCTBA C yUETOM CTETICHHEH
OKUCJICHUS JIEMEHTOB, BXOJISIIIIUX B €T0 COCTaB, a TAK)XXE MPOAYKTOB COOTBETCTBYIOIINX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEaKIIUH.

* CoCTaBIIATh YPABHEHUS PEAKITUH C y9aCTHEM THUITMYHBIX OKUCIUTEICH U BOCCTAHOBHUTENICH HAa OCHOBE AJICKTPOHHOTO OayraHca.
* OnpenensaTb BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX pPEaKIMi Ha OCHOBE AJIEKTPOXUMHUUYECKOTO psjia HANPSIKCHU M
METaJIJIOB, Ps/ia JIEKTPOOTPHUIIATEILHOCTH HEMETAIIJIOB, TAOIUIIEI PACTBOPUMOCTH M C YUYE€TOM YCJIOBUH WX IIPOBEICHUSI.

* [IpoBOUTH pacyeThl MO XUMHUIECCKUM (POopMyJIaM U YPaBHCHHSM

— JJI BBIBOJIa (POPMYJIBI COSTMHEHHS IO MACCOBBIM JIOJISIM AJICMEHTOB;

— M0 MPUTOTOBIICHUIO PACTBOPA C UCIOJB30BAHUEM KPUCTAJIJIOTUIPATOB;

— M0 HAXOKJCHUIO JOJIM BbIXO/Ia MPOAYKTA PEAKIIMHU 110 OTHOIIEHHUIO K TEOPETUYECKH BO3MOKHOMY;

— C ucnoJib3oBaHueM npasuiia ['eit-JIroccaka 00 00bEMHBIX OTHOIIEHHUSX Ta30B;

— C UCIOJIb30BAaHUEM MOHSATUH «KMOJIbY», «KMMOJIbY, «YUCI0 ABOTaIPO»;

— M0 TEPMOXMMHUYECKUM YPABHCHUAM PEAKIIUU.

* [IpoBOANTH XUMUUYECKHN IKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOJICHUEM MPABUJI TEXHUKU 0€30MaCHOCTH:



— I10 YCTAHOBJICHUIO KaU€CTBEHHOTO U KOJIMYECTBEHHOTO COCTaBAa COEIMHEHUS;

— TPU BBIMOJHEHUH UCCIIEI0BATEIBLCKOTO MPOEKTa;

— B JJOMAIIHUX YCIOBUSX.

* Vcnonb30oBaTh NPUOOPETEHHBIE KIIOUEBbIE KOMIIETECHIIUN

JUTSL BBITIOJTHEHUS TIPOCKTOB U YU4EOHO-UCCIIEA0BATEIBCKHUX 3a7a4 MO U3yUYECHHUIO CBOMCTB, CTOCOOOB MOJYUYCHUS U PACIIO3HAHUS
BELIECTB.

» OnpeaensiTh ICTOYHUKYA XUMHUUECKOW MH(OpMaInu, IpeICTaBIsITh CIUCOK HHGOPMAIIMOHHBIX PECYPCOB, B TOM YHUCJIE U Ha
WHOCTPAHHOM $I3bIKE, TOTOBUTH MH(OPMAIIMOHHBIN MTPOAYKT U IPE3EHTOBAThH €TO.

* OOBEKTUBHO OLICHHBATHh MH(POPMAITUIO O BEIIECTBAX M XMMUYECKHUX MPOIECCaX, KPUTUUECKH OTHOCUTHCS K TICEBIOHAYIHOM
uHOopMaIK, HETOOPOCOBECTHOM peKIaMe B CPEACTBAX MacCOBOM MHGOPMAIIHH.

» Co31aBaTh MOJIENIM U CXEMBI ISl pEelIeHUs] y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4.

2. Conep:xkaHue yueOHOIr0 nmpeamMmera.



Beenenne. O0mas xapakrepucTHKa XUMHYECKHX 2JIEMEHTOB U XUMHYeCKHuX peakuuii. Ilepuoanyeckuii 3aKoH u
Iepuoanueckasi cucremMa xummu4yeckux 3jaemMeHToB /I. U. MenpaeseeBa (94)

XapakTepucTUKa dJIEMEHTa II0 e€ro nonoxkeHuro B Ilepumoamyeckon cucreMe xuMmudeckux diaeMmeHToB JI. M. Menneneesa.
CBolicTBa OKCHJOB, KHUCIJIOT, OCHOBaHHM M COJIEM B CBE€T€ TEOPHUM DIIEKTPOJIUTHUUECKOW JUCCOIMALMM M OKUCIICHUS -
BoccTaHOBNieHUs. [loHsiTHe O TepexoaHbIX J3jieMeHTaXx. AMdorepHOcTh. ['‘eHeTHuecKUd psJ  MEePEeXOJHOr0 dDJIEMEHTA.
ITepuonnueckuit 3akoH u llepuonnueckass cucrema xumuueckux diemeHTOB JI. M. MenneneeBa. Xumuueckass opraHu3anus
KMBOW U HEKUBOU MPUPOJIbl. XUMUUYECKUN COCTaB Si/Ipa, MAHTUM U 3€MHOW KOpPbl. XMMUUYECKUE AJIEMEHTHI B KIJIETKaX >KUBBIX
OopraHu3MoB. Makpo- u MHKpodJeMeHThl. OO000IIeHHE CBEICHUM O XMMHUYECKUX peakiuax. Krmaccudukamus XUMHYECKUX
peakuuii 1Mo pa3IuyHbIM MPU3HAKAM: «UYHCJIO M COCTAaB PEarupyrolux U O0Opa3yroIIMXCS BEIIECTBY», «TEMIOBOU 3(PderT»,
«HAIpaBIICHUE», «U3MEHEHHE CTEeNeHed OKUCJICHHUS DJJIEMEHTOB, OOpa3yIoIlUX pearupymolnue BelecTBay, «dazay,
«HCIIOJB30BaHKE KaTanuzaTopay. [loHsaTHE 0 CKOpOCTH XMMHYECKOU peakiuu. PakTopsl, BIAUSIOIIME HA CKOPOCTh XUMUYECKUX
peakruii. KaranuzaTops! u katanu3. UHTHOUTOPHl. AHTHOKCHAHTHI.

JdeMoHCTpaIuu.

Paznuunsie dhopmer Tabmwmier JI. Y. MenneneeBa. Moaenu aToMOB 31eMeHTOB 1—3-To meproioB. Mojiellb CTpOSHUS 36MHOTO
mapa (ImonepeyHslil pa3pes). 3aBUCUMOCTb CKOPOCTU XUMHUYECKOW PEaKIMU OT MPUPOAbl PEAarupyIOIINX BEIIECTB. 3aBUCUMOCTD
CKOPOCTH XMMHYECKON peaKkiuy OT KOHLEHTPALMHU PEArupyIolIUX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKUHUH OT
IJIOMIAIM CONMPUKOCHOBEHUSI PEarvpyrolnX BEIIECTB («KHUISIIIUNA CJO0I»). 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peakiuu OT
TEMIIEpaTypbl pEArupyrOUIUX BeIIeCTB. | OMOTeHHBIN U reTepOoreHHbI KaTanu3bl. DepMeHTaTUBHBIN KaTanu3. Hrubuposanue.

JlabopaTopHbIe ONbITHI.



1. IlomyyeHne ruApoKCHAA LHMHKA M HCCIENOBAHUE €ro CBOWCTB. 2.MopaenupoBaHue mnoctpoeHus l[lepmoanyeckoii cucTeMsl
xumuyeckux snementoB JI. . Menaeneesa. 3. 3amemienue xene3oM Menu B pactBope cyibdara meau (II). 4. 3aBucumoctsb
CKOPOCTH XUMHYECKON PEAKIIMU OT MPUPOABI PEArnpyrONIMX BEUIECTB HA IPUMEPE B3AUMOJECUCTBUSA KUCIOT C METAJIAMM.

5. 3aBUCUMOCTbH CKOPOCTH XMMHUUYECKON PEAKIIMU OT KOHLIEHTPAIIMN PEArMPYIOIINX BEIIECTB HA TPUMEPE B3aUMOJECHCTBUS IMHKA
C COJITHOW KHCJIOTOM Pa3IMYHOM KOHIICHTPALIUU.

6. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMHU OT IUIOIIAJN CONPUKOCHOBEHHMS PEarupyronmx BemecTs. 7. MoaenupoBaHue
KUIALIETO cJIos». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKkIuu OT TEMIIEpaTypbl Pearrupyrollnx BEIIECTB HA IpUMEpE
B3aumoeicTBus okcuga Menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI pa3IMUHONM TeMmmeparyphl. 9. PasnoxeHue mnepokcuia
BOJIOpOJia ¢ oMoIblo okcuaa mapranna (IV) u katanassl. 10. OOHapykeHue KaTanda3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11.
NurubupoBanue B3auMOJICHCTBUS KUCIOT C METAJIIAMU YPOTPOITMHOM.

IIpeaMeTHBIE pe3ybTATHI 00y4YeHUSs

Yyamuics n10JKeH ymems:

UCIIOJIb30BaTh IPU XapaKTEPUCTUKE MPEBPALLCHUN BELIECTB IOHATHUSA: «XMMHYECKas PEaKUUs», «PEaKkLUuu COCIAUHEHUS,
«pEaKIUu Ppa3JIOKEHUA», «pPEeaKIUH OOMEHa», «pPEaKUUHU 3aMELEHUs», «peakUud HeHTpanuzaluu», «IK30TepPMHUECKUE
peakiun», <OHAOTEPMHUUYECKHE PpEaKUHW», «OOpaTUMble  peakuuu», «HEOOpaTUMble  pPEaKIUU», «OKHUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE  PEAKLUN», «TOMOIEHHBIE PEAKLHMW», «TETEPOrCHHBIE pPEAKIUU», «KATAIUTHYECKHE PpEaKLUun»,
«HEKaTaJTUTHUECKUE PEAKIHI, «TEIIOBOI 3PPEKT XUMUIECKON PEaKum», «CKOPOCTh XUMUYECKON PEAKIIUI, «KaTaTU3aToOP»;
XapaKkTepu30BaTh XUMHUYECKHE 3JIEMEHTHl |—3-ro MepHoJ0oB MO HMX MOJoKeHuio B llepmommyeckoil cucTteMe XMUMHYECKUX

aneMmeHToB [[. 1. MenneneeBa: XUMUYECKUN 3HAK, NOPSIAKOBBIM HOMEp, MEPUOJ, TPYyNIa, NOATPYIIIA, OTHOCUTEIbHAS ATOMHas



Macca, CTpOCHHE aToMa (3apsja sApa, YUCIO MPOTOHOB M HEHUTPOHOB B SApE, OOIIEE YHUCIO DJICKTPOHOB, paclpe/eicHHUE
AJIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM, TTPOCTOE BEIIECTBO, (OpMyIia, HA3BaHUE W THI BBICIIETO OKCHIA U TUAPOKCH]IA, JICTYIETO
BOJIOPOJTHOTO COEMHEHHUSI ([ HEMETAJUIOR));

XapaKTepru30BaTh OOIIMEe XWMHYECKHE CBONCTBA aM(pOTEPHBIX OKCHJOB M THAPOKCHJIIOB;, MPUBOIUTH IMPUMEPHI PEAKIUH,
TIOJITBEPIKTAFOIITUX XUMUICCKHUE CBOHCTBAa aM(POTEPHBIX OKCUIOB M THAPOKCH]IOB;

JaBaTh XapaKTECPUCTHKY XUMHUYECKHX PEAKIMA MO YUCITY W COCTaBY MCXOIHBIX BEIIECTB M MPOJIYKTOB PEAKIUU; TEIZIOBOMY
¢ (dekTy; HampaBICHUIO TMPOTCKAHUS PEAKIMHM, HW3MCHCHUIO CTCIICHEH OKHCICHUS DJECMEHTOB; arperaTHOMY COCTOSHHUIO
UCXOMHBIX BEIICCTB; yYaCTHIO KaTan3aTopa; OOBSCHATh W MPHBOJIUTH MPUMEPHI BIUSHUS HEKOTOPHIX (hakTopoB (mpupona
pearupyronux BEIIECTB, KOHIICHTPAIlMsS BEIICCTB, JaBJICHWE, TeMIlepaTypa, KaTaju3aTop, MMOBEPXHOCTH CONMPHKOCHOBCHHS
pearupyronux BEIIECTB) Ha CKOPOCTh XUMHUCCKHMX PEaKIIMi;, HAOJIF01aTh U OMMCHIBATh YPAaBHCHUS PEAKIIUH MEXIy BEIICCTBAMHU
C TIOMOIIBI0 €CTECTBEHHOT'O (PYCCKOTO WIIM POJHOTO) SI3bIKa U SI3bIKa XUMHH; IIPOBOJUTH OIBITHI, MTOJATBEPIKAAIONTNE XUMHUICCKUE
CBOMCTBAa aM(OTEPHBIX OKCHJIOB M THJIPOKCHIOB; 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaKIMH OT Pa3IMYHBIX (aKTOPOB
(mpupojila pearupyronux BEIIECTB, KOHICHTPAIMS BEIICCTB, JaBJICHHE, TEMIIEpaTypa, KaTajlu3aTop, IOBEPXHOCTH

CONPHUKOCHOBEHHSI pearupyrolnX BEIIeCTB).

MeTanpeaMeTHbIe pe3yJibTAThI 00y4eHNsI

Yyamuics 10JKeH ymems:



OMpEeNeNATh 1elb Y4eOHOM AEATETLHOCTH C TOMOIIBID YUYUTENS U CaMOCTOSITEIBHO, MCKaTh CPEJCTBAa €€ OCYIIECTBICHUS,
paboTast Mo IUIaHy, CBEPSATHh CBOM JEUCTBUSI C IEJbIO U MPU HEOOXOJWMOCTH HUCIHPABISATH OMIMOKUA C MOMOIIBIO YUHUTENS U
CaMOCTOSITEIBHO;

COCTAaBJISTh AHHOTAIIMIO TEKCTA;

CO3/1aBaTh MOJEIHM C BBIJICICHUEM CYIICCTBEHHBIX XapaKTEPUCTHUK OOBEKTa W MPEJICTABICHUEM HX B MPOCTPAHCTBEHHO-
rpaduyecKoi Ui 3HAKOBO-CUMBOJIMYECKOU (popme;

OTIPENIeNATh BUABI KTacCU(DUKAINK (€CTECTBEHHYIO M UICKYCCTBEHHYIO);

OCYILIECTBIIATH NMPSAMOE AEAYKTUBHOE JTOKA3aTEIbCTRO.

Tema 1. Metamasl (15 4)

[Tomoxenne weramoB B Ilepuonnueckor cucreme xumudeckux »dinemeHToB [l WM. MenaeneeBa. Meraummyeckas
KpUCTAJUTMYECKAsl pPeIIeTKa U MeTa/uIMuecKas XuMuueckas cBsa3b. OOmme ¢usmdyeckue cBoiicTBa MeTawioB. CIrutaBbl, HX
CBOMCTBA M 3HaueHHME. XHMMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTAHOBHMTEJICH, a Takke B CBETC HX IIOJOXKCHUSI B
ANEKTPOXUMHUYECKOM Py HANpsDKeHUN MeTaiioB. Koppo3us MetamioB u cnocoObl 60ps0bI ¢ Heil. MeTtasuibl B ipupoje. Obmue
CIIOCOOBI UX TIOTYYCHHUS.

OO0masi xapaKkTepuCTHKA HIEJOYHBIX MeTaI0B. MeTtautel B nipupojae. O6mme crmocoosl ux noaydeHus. CTpoeHHE aTOMOB.
[Ilenounble MeTaIbl — MOPOCTHIE BEIIECTBA. BakHEUIIME COCTUHEHHS IIETOYHBIX METAJJIOB — OKCHUIbI, TUAPOKCHABI U COJIU
(xmopu b1, KapOOHATHI, CYIb(ATHI, HUTPATHI), UX CBOMCTBA U IPUMCHECHHUE B HAPOHOM X03siicTBe. KanuiiHbie y1o0peHusl.

O01mas xapakTepucTHKa 3J1eMEeHTOB IJ1aBHOM noarpynnsl Il rpynmnel.



Ctpoenne aromoB. IllenouyHo3emenbHble METAIBI — MPOCTHIE BEHIECTBA. BakHEHINE COEAUHEHUS IIEIOYHO3EMEIbHBIX
METaJJIOB — OKCHU/IbI, TUJIPOKCUABI U COJU (XJIOPUJIbI, KapOOHATHI, HUTPATHI, CyIb(aThl, GocdaThl), UX CBONCTBA U NIPUMEHEHHE
B HAPOJHOM XO35IHCTBE.

AJIIOMUHUM.

Crpoenue aroMa, GU3MIECKUE U XUMUYECKHUE CBOMCTBA MPOCTOTO BemiecTBa. CoeAMHEHUS AIFOMUHUSI — OKCHJI M THIIPOKCH/T, UX
amdorepHbIit xapakTep. Baxkneiimue conu amomunus. [I[puMeHeHre amtOMUHUS U €T0 COSTMHEHUH.
Keae3o.

CrtpoeHue aToma, pU3MYECKUE U XUMUUYECKUE CBOMCTBA IIPOCTOro BemecTsa. I'enetnueckue psaasl Fe™? u Fe3.

Baxwueiimue conu xene3a. 3HaUEHUE JKeJie3a U €ro COSAMHEHUM JJ1s1 TPUPOABl U HAPOJAHOTO XO35ICTBa.

JleMoHCTpanum.

OO6pa3ipl MEeTOYHBIX U MIeTOYHO3EeMENbHBIX MeTalllIoB. OOpasIisl CriiaBoB. B3anmoaeicTBue HATPUs, TUTHS U KAJIBIUS C BOJOM.
B3aumoneiictBue HaTpuss U MarHus C KUCJIOpOJAOM. B3ammonencTBhe MeTayuioB ¢ HeMmeTauiamu. [loiydeHue ruapokcuioB
xenesa (IT) u (I11).

JlaGopaTopHbIe ONbITHI.

12. B3aumopeilicTBue pacTBOPOB KHUCIOT M cosiel ¢ metamiamu. 13. O3HakomieHue ¢ pynamu skenesza. 14. OkpaminBaHue
IJIaMEHU COJISIMH IIEJIOYHBIX MeTauioB. 15. BzaummopeiictBue kanbiiusa ¢ Boaoul. 16.IlomydeHue ruapokcuaa KajablUs U
HCCIIEIOBAHUE €TO CBOMCTB.

17. Ilonydyenne ruipoKCuaa ATIOMUHUSA UM UCCIEAOBAaHHE €ro CBOMCTB. 18. B3ammonmeincTBue xkene3a ¢ COISTHOW KHUCIOTOM. 19.

[Nonyuenue rugpoxcunos xkenesa (II) u (III) u u3yuenue ux cBOUCTB.



IIpeameTHbIe pe3yabTAaThI 00y4eHUSs

Yuamuncs A0JKeH ymems:

HCTIOJIb30BATh IPU XapPAKTEPUCTUKE METAJUIOB M HUX COCAUHEHHH TMOHATHUS: «METAUIbD), «PsJ AKTUBHOCTH METAJUIOBY,
«IIEJTOYHBIE METAJUIbD»), «IIEJIOYHO3EMEIBHBIE METAJUIbl», HWCIOJb30BaTh HMX IIPU XAPAKTEPUCTUKE METAIUIOB; JaBaTh
XapaKTEPUCTUKY XUMUUECKUX DJIEMEHTOB-META/UIOB (IEIOYHBIX METAJJIOB, MAarHus, KajJbIus, AJIOMHUHHS, JKeje3a) Mo UX
noyioxkeHuto B Ilepuonnueckoit cucreme xumuueckux anemeHToB JI. . MennaeneeBa (XMMUYECKHUM 3HAK, MOPSIKOBBIM HOMED,
NepuoJI, TPyIIa, MOArpyIa, OTHOCUTEIbHAsI aTOMHAsl Macca, CTpOeHHue aTtoma (3apsj siipa, YUCJIO MPOTOHOB M HEUTPOHOB B
sipe, O0IIee YUCIIO AIEKTPOHOB, paclpeeiCHUE dJIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, GopMyJsia, Ha3BaHHUE
Y THUII BBICIIETO OKCHUJIAa U TUAPOKCUIA);

Ha3bIBaTh COCMHEHUS METAJUIOB U COCTABIIAITh UX (POPMYJIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, O0ITHe (PU3NIECKHE U XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB-METAJIJIOB,;

OOBSICHATH 3aBUCUMOCTh CBOMCTB (WMJIM IMPECKA3bIBaTh CBOMCTBA) XMMHUYECKHUX DJIEMEHTOB-METAIIOB (Paanyc, METAUTMYECKUE
CBOMCTBA 3JICMEHTOB, OKHCJIUTEILHO-BOCCTAHOBHUTEIILHBIC CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMM COCIMHEHHUH (KHUCIOTHO-
OCHOBHBIC CBOMCTBa BBICIIMX OKCHUJIOB M THIPOKCHIOB, OKHCIWUTEIHLHO-BOCCTAHOBUTEIbHBIC CBOICTBA) OT IOJIOKEHUS B
[Tepuoguueckoit cucteMe xuMu4Ieckux 3yieMeHToB /. 1. Menaeneena;

OMHCBHIBATh OOINHE XMMHYECKHE CBOWCTBA METAJJIOB C TMOMOIIBIO €CTECTBEHHOrO (PYCCKOTO WIIM POJHOTO) SI3bIKA W S3bIKa
XUMHH;

COCTaBJIATh MOJICKYJSAPHBIE YPAaBHEHUSI PEAKIIUN, XAPAKTCPU3YIOIMMNX XUMHYECKHUE CBOMCTBA METALIOB M MX COCIUHCHUU, A

TAKIKC JJICKTPOHHBIC YPABHCHUA ITPOUCCCOB OKUCIICHUA-BOCCTAHOBIICHMA,



YPAaBHEHUS DSJICKTPOIUTUYECKONW NUCCOLMALIMU; MOJICKYJISIPHBIC, TOJHBIE M COKPAIICHHBIE WOHHBIC YPABHEHUS PEAKIUN C
Y4aCTHUEM JJIEKTPOJIUTOB;

yCTaHABJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBA3U MEXKAY CTPOCHUEM aTOMa, XMMHYECKON CBS3bIO, THUIOM KPUCTALIMYECKOU
PEIIEeTKH METAJUIOB U UX COSAUHEHUM, UX OOIMMHU (PU3NYECKUMHU U XUMUYECKUMHU CBOMCTBAMU;

OIMMCBIBATh XMMHUUECKHE CBOMCTBA IICJTOYHBIX U IIEI0YHO3EMEILHBIX METAJIOB, a TAKXKE aJIIOMUHUS U KeJie3a U UX COCAUHCHUIN
C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOT0 UM POJHOTO) SI3bIKA U SI3bIKA XUMUH;

BBITIOJIHSITh, HAOJIOMATh U OMHUCHIBATH XMUMHUYECKUM HKCIEPUMEHT IO PACMO3HABAHUIO BAXKHEHIIMX KAaTHOHOB METAJIJIOB,
TUJPOKCHUI-UOHOB;

AKCIIEPUMEHTAJIBHO HCCIIEIOBaTh CBOMCTBA METAUIOB M HUX COCIUHEHUW, pEellaTh SKCIEPUMEHTAJbHBIE 3aJauyd 10 TeMe
«MeTanmnpl»;

OMHUCHIBATH XUMHYECKUI SKCIIEPUMEHT C MOMOIIBI €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUM;

IPOBOJIUTh PACUYEThl IO XHMHUYECKUM (OopMyJlaM W YypaBHEHHUSAM pEaKIHUi, MPOTEKAOINIUX C Yy4acTHEM METANIOB M HUX

COEeIMHEHUH.

MeTanpeaMeTHbIe pe3yJibTAThI 00y4eHNsI

Yyamuics 10JKeH ymems:

paboTaTh MO COCTABICHHOMY IIJIaHY, UCIIOJIB3YsI HAPSAy C OCHOBHBIMH U JIOTIOJIHUTEIIBHBIE CPEACTBA (CIIPAaBOYHYIO JIUTEPATYPY,
cnoxHbie npudopsl, cpeactsa UKT); ¢ momompio yuutenss oTOuparh A perieHus] Y4eOHBIX 3a71ad HEOOXOIUMBIE CIIOBApH,

OQHIOUKIONICANH, CIIPABOYHHNKH, 3JICKTPOHHBIC JTHCKH,



COIMOCTAaBJATh U OTOMpaTh MH(MOPMAIMIO, MOTYYEHHYIO M3 Pa3IMYHBIX MCTOUYHUKOB (CIOBapH, SHIMKIONEANH, CIPABOYHUKH,
AIIEKTPOHHBIE TUCKH, CeTh MIHTepHET);

MPEACTaBIATh UHPOPMALIMIO B BUAE TaOIUL, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM uucie ¢ npuMmenenrem cpeacts UKT;
O(QOpPMJIISITh CBOM MBICIIM B YCTHOW M NMHUCbMEHHOW PEUM C YYETOM CBOMX YUEOHBIX M >KM3HEHHBIX PEUYEBBIX CUTyallUid, B TOM
yucie ¢ npumeHenuem cpencts UKT;

COCTaBJIATh PELEH3UIO HAa TEKCT;

OCYLIECTBIIATH J0KA3aTeIbCTBO OT MPOTUBHOTO.

Tema 2. Ilpaktukym 1. CBolicTBa MeTAJUIOB M HX coequHennii (449)?

1. OcymecTBiieHHE LENOYKM XUMHYECKUX IpeBpaiieHuil. 2. IloayueHue u cBOWCTBAa COEAMHEHW MeTauioB. 3. Pemienue
JKCIIEPUMEHTAIBHBIX 3a/1a4 Ha PACIIO3HABAHUE U IIOJYYEHUE COCIMHEHUN METaJUIOB.

IIpeameTHbIe pe3yabTaThl 00y4eHUsI

Yyamuics n10JKeH ymems:

oOpamatecsi ¢ 1a00paTopHbIM OOOPYAOBAHHWEM M HarpeBaTelbHBIMU MPUOOpPaMH B COOTBETCTBUU C IPAaBWJIAMU TEXHHUKHU
0e301acHOCTH;

Ha0JII01aTh 32 CBOMCTBAMU METAJJIOB U UX COSAMHEHUHN U SIBICHUSMU, IPOUCXOASIIUMU C HUMU;

ONMCHIBATh XUMUYECKUN IKCIIEPUMEHT € ITOMOILBIO €CTECTBEHHOIO (PYCCKOr0 WM POJTHOIO) SI3bIKA U A3BIKA XUMHH;

JieaTh BBIBOJBI 110 PE3yIbTaTaM MPOBEICHHOIO YKCIIEPUMEHTA.

MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuics 10JKeH ymems:



OTPEeNIeIATh, UCXOS U3 YUeOHOU 3a/1aur, HEOOXOJUMOCTb UCTIOIb30BaHUS HAOIIOACHUS WU SKCIIEPUMEHTA.

Tema 3. Hemera/uibl (22 4)

OO6miasi xapakTepucTHKa HEMETauloB: mnojiokeHue B Ilepuogmyeckoit cucteMe xumuueckux odnemenroB /[l W
MeHneneeBa,0cOOEHHOCTA CTPOSHUSI aTOMOB, SJEKTPOOTpHUIATENbHOCTE (D0) KakMmepa «HeMeTauIM4YHOCTHY, psia 0.
Kpucranamyeckoe CTpoeHME HEMETANIOB — TPOCThIX BemecTB. Aimorponus. @Dusznueckue CBOMCTBA HEMETAIIIOB.
OTHOCHUTENBHOCTDh OHATUN «METAIID) U «HEMETAJL.

Boaopoa.llonoxenue Bogopoaa B Ilepuonnueckoi cuctemMe xumudeckux snemeHToB J[. M. MenaeneeBa. CtpoeHue atoma u
MOJIEKYJbl. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA BOJIOPOA, €ro MOJIYYEHHUE U TPUMEHEHHUE.

Boaa.

Ctpoenune momnekyibl. Bonopoanas xumuueckas cBa3b. Ousndeckue cBOWCTBA BOJbI. AHOMAIMK CBOMCTB BOABL. [ apoduibHble
u ruapodoOHbIe BemiecTBa. XHUMHYECKHE CBOMCTBa BOJbL. KpyroBopoT Bonbl B mpupoje. Bomoounctka. Aspamusi BOJIBI.
britoBbie punibTpel. MunepanbHbie BObL. JJucTuimmpoBaHHas Bojia, €€ MOJTyYeHHE U MPUMEHEHHUE.

O0mas xapakTepuCTHKA raJIOreHOB.

Crpoenue aroMoB. [IpocThie BenecTBa 1 OCHOBHBIE COEIMHEHUS TAJIOT€HOB, UX CBOMCTBA.

Kpatkue csenenus o xmope, 6pome, prope u iiozae. [I[puMeHeHne raioreHoB U X COSIMHEHU B HAPOJTHOM XO3SHCTBE.

Cepa.

Crpoenue aroma, aljoTpOMNus, CBONCTBA U INpuMeHeHue pomOuueckoil cepwl. Oxcunbl cepol (IV) u (VI), ux mnonyuenue,
cBoMcTBa U npuMeHeHue. CepHasi KUCJIOTa U €€ COJIM, X MPUMEHEHUE B HAPOJHOM X03siicTBE. [I[pOon3BOACTBO CEPHOI KUCTOTHI.

A30T.



CrtpoeHue aTromMa U MOJIEKYJbl, CBOMCTBA IPOCTOTO BeUIECTBA. AMMUAK, CTPOEHUE, CBOMCTBA, MoNyyeHue U npuMenenue. Conu
aMMOHUSI, UX cBolicTBa U puMenenue. Okcuast azota (I1I) u (IV).

A3oTHas KuCJOTa, €e CBOWcTBa W NpuMeHeHue. HutpaTel U HUTPUTHI, MpoOJIeMa UX COJEPKAHUS B CEIbCKOXO3SIMCTBEHHOM
IPOJYKIMHU. A30THBIE yI00pEHUSI.

dDocdop.

Crpoenue aToma, ajjiOTponusi, CBOWMCTBAa 0Oenoro u KpacHoro Qocdopa, ux npumMeHeHue. OCHOBHBIE COEJUHEHUS: OKCHUJ
docdopa (V) u oprodochopnas kuciora, pocdatel. DochopHbie ynoopeHusl.

Yraepoa.

Crpoenne artoma, aIOTporus, cBoiicTBa Moaudukanui, npumeHenue. Okxcuawsl yriaepoaa (II) m (IV), ux cBoiictBa u
npuMmeHeHne. KapOoHaThl: KalbIUT, cOfa, MOTAIl, UX 3HAYEHUE B IPUPOE U KU3HU YETIOBEKA.

Kpemumuii.

CrpoeHue aroma, KpUCTAJIUIMYECKH KpeMHHUM, ero cBoiictBa U mnpumeHeHne. Oxcupa kpemuus (IV), ero npuponnsie
pazHoBuAHOCTH. CuiuKaThl. 3HAYEHUE COEJUWHEHHN KpPEMHHUS B JKMBOM M HEXHBOM mnpupone. IloHsTtue o cuimkaTHON
MIPOMBIIIJIEHHOCTH.

JemoHcTpanum.

OO0pa31el TaToreHOB — MPOCTHIX BEMIECTB. B3auMoneiicTBie TaIOT€HOB C HATPUEM, C aTIOMUHUEM. BriTecHeHne ximopom Gpoma
WM HOJa W3 PacTBOPOB MX cosiell. B3ammopencrBue cepsl ¢ MeTallaMH, BOJOPOJOM M KHUCIOpOoAOoM. BzaumoperncrtBue

KOHIIEHTPUPOBAHHOM Aa30THOW KHCJIOTHI ¢ Menblo. llormomieHne yriiem pacTBOPEHHBIX BELIECTB WIM Ta3oB. BoccTaHoBieHue



Menu u3 ee okcunpa yriem. OOpasisl TPUPOJIHBIX COSAMHEHUM XJopa, cephl, docdopa, yriepona, kpemuus. OOpasibl
BOKHEUIIIMX JIJI1 HAPOJHOTO XO35IUCTBA CyIb(aToB, HUTPATOB, KapOoHaTOB, hocharoB. OOpa3isl CTEKIa, KEpAaMHUKHU, IEMEHTA.
JlaGopaTopHble ONbITHI.

20. Ilomyuenwe wu pacno3HaBaHue Bojaopoaa. 21. HccnemoBaHue MOBEPXHOCTHOIO HATSKEHUS Bonbl. 22.PacTBopeHue
NepMaHranara Kajus Wil MeAHOro kymopoca B Boje. 23. ['mapatanus o0e3BoxkenHoro cynbdata meau (II). 24. Usrotosnenue
TUIICOBOIO OTIEYATKa.

25. O3HaKOMJICHHE C KOJUICKIIMEH OBITOBBIX (DHIBTPOB. 26. O3HAKOMIICHHE C COCTABOM MHUHEpaabHOU BOjbL. 27. KauecTBeHHas
peakuus Ha ranoreHuA-uoHbl. 28. [lomyyenue u pacnoszHaBaHue kuciopona. 29. ['opeHue cepbl Ha BO3AYXe M B KUCIOPOJE.
30.CpoiicTBa pazbaBiieHHON cepHOM KuciaoThl. 31. M3yuenue cmoiicTB ammuaka. 32. Pacmo3naBanuwe coneit ammonwms. 33.
CroiicTBa pa3baBiIeHHON a30THOM KUCIIOTHI. 34. B3auMoielicTBE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Meablo. 35. 'opeHue
docdopa Ha Bozmyxe U B kucinopoje. 36. PacnosnaBanue ¢ocdaron. 37. ['openue yris B kucinopose. 38. [lonydyenue yronbHou
KUCTIOTHI ¥ U3ydeHue ee cBorcTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapOonara Hatpus. 41. [lonmydeHne KpeMHEBON KHCIIOTHI M U3YYEHHE €€ CBOMCTB.

IIpeameTHbIe pe3yabTATHI 00y4eHUsI

Yyamuics 10JKeH ymems:

HCTIOJIb30BATh IPHU XAPAKTCPUCTHUKE METAUIOB M MX COCIVMHCHUW MOHATHA: «HEMETAUIbD), «TaIOTCHBD», «AJUIOTPOIHbIC
BHJIOM3MEHCHHS», <OKECTKOCTh BOJBI», «BPEMEHHAs KECTKOCTh BOJBDY, «IIOCTOSHHAS >KECTKOCTh BOJIBI», «0OIIas »ECTKOCTh

BOJZBIY;



JlaBaTh XapaKTEPUCTUKY XUMHUUYECKUX 3JIEMEHTOB-HEMETAJUIOB (BOJOpPOJA, TajJOreHOB, KHUCJIOpOAa, cephl, a3oTa, docdopa,
yriaepojia, KpeMHUs) 1Mo ux nosioxkenuto B Ilepuoandeckoit cucreme xumuueckux sneMentoB [[. . MenneneeBa (XUuMU4eCKUit
3HaK, MOPSJIKOBBIM HOMEp, MEPUOJ, TPyIIa, MOJArPYINa, OTHOCUTENIbHAS aTOMHAasi Macca, CTPOCHHE aTtoMma (3apsij sapa, YUCIo
IPOTOHOB M HEHUTPOHOB B SiApE, OOIIEE YHMCIO AJIEKTPOHOB, paclpe/eleHUe AJIEKTPOHOB MO 3JEKTPOHHBIM CIIOSIM), MPOCTOE
BeIeCTBO, (opMmyJsia, Ha3BaHWE W THUI BBICIIETO OKCHIA M THAPOKCHIA, (GopMylna M XapakTep JIETY4ero BOIOPOIHOTO
COCIMHCHUSA);

HA3bIBaTh COCIMHEHUS HEMETAIJIOB U COCTABIISITH UX (POPMYJIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, 00IIHE (PU3NIECKUE U XUMHUECKHUE CBOMCTBA MPOCTHIX BEIICCTB-HEMETAIJIOB;

OOBSCHATh 3aBUCHUMOCTb CBOWCTB (WJIM TpeACKa3plBaTh CBOMCTBA) XUMHUYECKHX JJIEMEHTOB-HEMETAUIOB (paguyc,
HEMETAJUNIMYECKUE CBOMCTBA D3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBHUTENIbHBIE CBOICTBA SJEMEHTOB) U O0Opa3yeMbIX HUMHU
COEMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB W THUAPOKCUAOB, JIETYYUX BOJOPOAHBIX COEAUHEHUU,
OKUCJIMTEILHO-BOCCTAHOBUTEIbHBIC CBOMCTBA) OT TMOJIOKeHUS B llepuomumueckolt cucrteMe xumuuyeckux snemeHTtoB . N.
Menpeneena;

OMKCHIBATh OOIIHME XMMHUYECKHE CBONCTBA HEMETAJIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIJIM POJIHOTO) SI3bIKA U S3BIKA
XUMUU;

COCTaBJISITh MOJIEKYJISIDHBIE YPAaBHEHMSI PEAKLUU, XapaKTEPU3YIOIIMX XUMUUYECKHE CBOMCTBA HEMETAJUIOB M MX COCAWHEHUU, a
TaKXXe JJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHUS-BOCCTAHOBIICHNUS,

YPaBHEHUS JJIEKTPOJUTHUYECKOW JUCCOLMALMU; MOJIEKYJISIPHBIC, MOJIHBIE M COKPAIICHHBIE HOHHBIE YPAaBHEHUS PEAKIUN C

Y4aCTHUCM JJICKTPOJINTOB,



YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3UM MEKIY CTPOCHHEM aToMa, XUMHUYECKOH CBS3bI0, THIIOM KPUCTALTUYCCKON
PEIICTKH HEMETAILIOB U UX COSAMHEHUH, X 00MUMH (PU3NICCKUMU U XUMUYCCKUMHU CBOWCTBAMH,

OIKMCHIBATh XMMHUYECKHE CBOMCTBA BOJOpOJA, TAJIOTEHOB, KHCIOpOa, Cepbl, a3oTa, ¢pocdopa, rpadura, anMasa, KpeMHHUS U UX
COCIMHECHUH C TTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) SI3bIKA U SI3bIKA XUMHH,

OIHMCHIBATH CITOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI M BBIMOJIHATH COOTBETCTBYIOIIMI MM XUMUYECKUN IKCIICPUMCHT;

BBITIOJTHATH, HAOIIOJaTh U ONMUCHIBATH XMMUYCCKUN SKCIICPUMEHT 10 PacliO3HABAaHWIO MOHOB BOJOpPOJAa M aMMOHUS, Cyibdar-,
KapOoHaT-, CIIMKaT-, hocdart-, Xaopua-, OpoMui-, HOAUI-UOHOB;

OKCIIEPUMEHTAILHO HCCIICIOBATh CBOWCTBA META/UIOB M WX COCAMHCHHM, pEIIaTh SKCIECPHUMCHTAIBHBIC 3a7adyd 10 TEME
«HemeTtamnei»;

OMHUCHIBATh XUMUUECKUH IKCTIEPUMEHT C IMTOMOIIBIO €CTECTBEHHOT'O (PYCCKOT'O HJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

IPOBOJIUTh PACUYETHI MO XUMHUYECKUM (GopMyjiaM W YypaBHEHHUSM peakIui, MPOTEKAIIMUX C Y4aCTHEM HEMETAJIOB U HX
COEeIMHEHUH.

MeTanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

Yyamuics 10JKeH ymems:

OpraHHU30BBIBATh YUCOHOE B3aMMOJICHCTBHE B TpyIIE (pacpeaessiTh PO, JOTOBAPUBATELCS APYT C APYTOM H T. I1.);

peABUIETh (MMPOTHO3UPOBATH) MOCIIECACTBUS KOJJISKTUBHBIX PCIICHHH;

IMIOHKUMAThb IIPUYHUHBI CBOCTO HEYCIICXAa U HAXOJANUTDH CITOCOOBI BbIXOJa U3 ATOM CUTyalluH,



B JIMAJIOTE€ C YYUTEJIEM YYUTHCS BbIpaOaThIBaTh KPUTEPHUH OLICHKH M OMPENENATh CTENEHb YCICIIHOCTH BBIMOJHEHUS CBOEH
paboThl U PabOTHI BCEX, UCXOAS U3 UMEIOIINXCS KPUTEPHUEB, COBEPIIICHCTBOBATh KPUTEPHUH OLICHKH U TOJIb30BATHCS UMU B XOE
OIICHKHU U CAMOOIIEHKH;

OTCTaMBaTh CBOIO TOUKY 3PEHHUS, APIYMEHTUPYS €€;

MOATBEPKIATh APTYMEHTHI (haKTaMu;

KPUTUYHO OTHOCUTBHCSI K CBOEMY MHEHHIO;

CIIyIIATh JPYTUX, MBITATHCA MPUHUMATh JPYTYIO0 TOYKY 3peHHUsI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHUS;

COCTaBIIATH pedepaT Mo onpeieIeHHON Gopme;

OCYLIECTBIIATh KOCBEHHOE Pa3AEIUTENIbHOE JOKA3ATEIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coeluHeHMIi HeMeTaJL10B (4 4)!

1. Pemenue skcnepuMeHTaNbHbIX 3amad no Teme «lloarpymma ramoreHoB». 2. PelieHHe 3KCIEPUMEHTANBHBIX 3aJad [0
teme«lloarpynna kucimopoma». 3. Pemenue »skcnepuMeHTaldbHbIX 3anad no Teme «lloarpynma azora». 4. Pemienue

AKCIIEpUMEHTATBHBIX 3a7a4 o TeMe «lloarpynmna yriaepona». 5. [lonyuenue, coOupanue u pacrio3HaBaHUE Ta30B.

IIpeameTHBIE pe3ybTATHI 00y4eHUSs

Yyamuiics 10JI2KeH ymems.

oOpamarbcsi ¢ 7a00paTOPHBIM OOOPYJOBAHMEM M HArpeBaTeIbHBIMA TPHOOpPaMH B COOTBETCTBUM C TPABWIAMH TEXHUKH
0e301acHOCTH;

Ha6J'IIOI[aTB 3a CBOMCTBaMU HEMETAJJIOB U UX COCI[I/IHCHI/Iﬁ " ABJICHUAMMU, ITPOUCXOAAINNMHA C HUMU,



OMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MMOMOIILIO0 €CTECTBEHHOT'O (PYCCKOT'0 WIJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;
JeNaTh BBIBOBI IO PE3ybTaTaM MPOBEICHHOIO YKCIEPUMEHTA.

MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuncs 10JKeH yMems:

OoNpCaACIIATh, UCXOOA U3 yqe6H0171 3aJadyiu, H€O6XOI[I/IMOCTB HCITIOJIB30BaHUA Ha6JII-OI[eHI/I${ NI SKCIICPUMCHTA.

1 TIpu AByX4acOBOM IJIAHUPOBAHUU MPOBOJSATCS TOJIBKO MpaKkTU4Yeckue padboTsl 1, 2 u 5.

Tema 5. KpaTkue cBeienusi 00 opranndeckux coegunenusx (11 4)

YruneBongopo nbl. Heoprannueckue u opraHMYeCcKUe BELIECTBA. YTIEBOAOPOAbl. MeTaH, 3TaH, ponaH Kak Ipe/elibHbIe
YII€BOAOPO/IbI. DTHIICH U alleTUJIEH KaK Henpe/eiabHble (HEHACKIIIEHHBIE)

yraeBoaopoabl. ['openue yrneBoaopooB. KauecTBeHHbIE peakiiuy Ha HENpEIeIbHbIE COeIUHEHUS. Peakiius 1eruipupoBaHusl.
Kucnopoaconepxaiiue opraHuyeckue COEAMHEHHUS. OTUIOBBIA CIUPT, €ro TMOJydYeHHEe, MPUMEHEHUE U (U3HOJOTUYECKOE
nencteue. TpexaToOMHBIM CIUPT TIvLEpuH. KadecTBeHHas peakiyss Ha MHOTOATOMHBIE CIUPTHI. YKCYCHAas, CTECapUHOBAs W
OJIEMHOBASI KHCIIOTHI — MPECTABUTENH Ki1acca KapOOHOBBIX KUCIOT. JKupel. Mpuia.

A3zoTcoaepxKanue OpraHnueckue CoOeJMHEHNsI. AMUHOTPYIIa. AMUHOKHUCIOTh. AMUHOYKCYCHasl KucioTa. benku

(mpoTeuHsl), UX PYHKIIMHU B )KUBBIX OpraHu3Max. KauecTBeHHbIE peakiuu Ha OCNKH.

JeMoHcTpanuu. Mojienu MoJIeKysl MeTaHa, 3TaHa, IporaHa, STUJIEHA U aleTuieHa. BzaumoaeiictBue 3TriieHa ¢ OpoMHOM BOJIOM
¥ PacTBOPOM MepMaHraHaTa Kaimusi. O0Ire XuMUIecKne CBOMCTBA

KHUCJIOT Ha IIPUMEPE YKCYCHOM KHUCIOTHI. KauecTBeHHAs peakuys Ha MHOTOATOMHBIE CIIUPTHI.



Jlaboparopusie onbIThl. KauecTBeHHBIE peakiuy Ha OCJIKH.

Tema 6. O0001IeHHE 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM 1IKO0JbI. [logroroska

K rocyaiapcreeHHoil utorosoii arrecranuu (I'HA)

Ilepuonnueckuit 3axkoH u llepuognueckas cucrema xumuueckux diaemeHToB . . MenpaeneeBa. PU3UUECKUN CMBICI
MOPSIIKOBOTO HOMEpA 3JIEMEHTa, HOMEPOB IMEpUoJa W TPYyIIbl. 3aKOHOMEPHOCTM HW3MEHEHHUSI CBOWCTB JJIEMEHTOB M HX
COEIMHEHUH B MIEPUOAAX U TPYINax B CBETE MPEICTABICHUI O CTPOCHUU aTOMOB 3JIEMEHTOB.

3HayeHUE MEPUOUUYECKOTrO 3aKOHA. BUIBI XUMUUYECKUX CBA3EU M TUIBI KPUCTAUIMYECKUX PENIETOK. B3auMOCBSI3b CTPOCHUS U
cBOMCTB BemiecTB. Kiaccudukarus XUMUYECKUX PEaKIud MO pas3IMYHbIM TpU3HAKaM (YHUCIO0 U COCTaB pEarupyrolux u
00pa3yroIIuXcs BEIIEeCTB; HATUIHE

rpa”uIlel  pasfena  (a3; TerioBod 3(¢deKT; HW3MEHEeHHE CTEeNeHeW OKHUCICHUS AaTOMOB; WCIIOJIb30BaHUE KaTajau3aTopa;
HarpaBjieHue mpoTekanus). CKOPOCTh XHMHYECKHUX peakiuid u ¢akTopsl, Biustomue Ha Hee. OOpPaTUMOCTh XHMHYECKUX
peaKIui U CrocoObl CMEIICHUS XUMUYECKOTO PAaBHOBECHS.

[IpocThie U cnokHBIE BemiecTBa. MeTaibl 1 HEMETAIUIbI. [ €HeTHYEeCKuEe psAIbl METalljla, HEMETAIa U MEPEXOJHOTO METasla.
Okcuap THAPOKCHABI (OCHOBAaHMS, KHCIOTBI, aM(OTepHbIE THIPOKCUIBI), coim. MX coctaB, knaccudukammss u oOmue

XUMHUYECKHUE CBOMCTBA B CBETE TCOPUU AIICKTPOIUTHUECCKON TUCCOLUALINY.

JINYHOCTHBIE pe3yabTAaThI 00yUYeHH s

Yyanmuics Q0aKeH:



3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHUS, CBSI3aHHbBIC C PAa3BUTHEM XMMHUHU U OOIIECTBA; TOCTHXKEHUS B 00JIaCTH
XUMUU U KYJIbTYpHbIE Tpaaulluu (B YaCTHOCTH, HAy4HbIC TPAJUIIMH) CBOEH CTpaHbl; OOIIEMUPOBBIC AOCTHKEHUS B 00JACTH
XUMUU; OCHOBHBIC MPUHITUIIBI U MPaBWIa OTHOILIEHUSI K MPUPOJIE; OCHOBHI 3J0pOBOr0 o0pasa *KHU3HHU U 3I0pOBhecOeperaronmx
TEXHOJIOTHM;

IpaBujla TOBEICHUA B UYPE3BbIYAWHBIX CUTYalUAX, CBA3AHHBIX C BO3JACUCTBUEM pA3JIMYHBIX BEIIECTB; OCHOBHBIC IIpaBa MU
00sI3aHHOCTU TpaxJaHuWHA (B TOM 4YHCJE Y4alllerocs), CBsI3aHHBIC C JIMYHOCTHBIM, MNPO(GECCHOHAIBHBIM M KU3HEHHBIM
CaMOONPEICIICHUEM;

COIMATBbHYI0 3HAYMMOCTh U COJIepKaHue mpodeccuid, CBSI3aHHBIX C XUMUEH;

UCRBIMBbIBAMb. YYBCTBO TOPJAOCTH 32 POCCUHCKYIO XHUMHUYECKYK) HAayKy M YBAKEHHE K HUCTOPUM €€ Pa3BUTHUS;, YBAKEHHUE U
NPUHATHE JTOCTIKECHUN XUMHUHM B MUpE; JIIOOOBbL K MPHUPOJIC; YBAXKEHUE K OKPYKAIOMKUM (yJallUMCS, YIUTEISIM, POAUTEISIM |
Ip.) — yMETh CIIyIIaTh W CIBIIATh MapTHEpa, MpHU3HaBaTh MPABO KaKJIOT0 Ha COOCTBEHHOE MHEHHE, NMPUHUMATh PEIICHHS C
YYETOM MO3UIHUN BCEX YYACTHUKOB; UYBCTBO MPEKPACHOTO M 3CTETUUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U
UX MPEBPAIICHUI; CAMOYBKCHHE M SMOIIMOHAIBHO-TIOJIOKUTEILHOE OTHOIIICHHE K ce0e;

NpU3HAeambs: IICHHOCTH 3JI0POBBS (CBOETO M APYTHUX JIIOJEH); HCOOXOIMMOCTh CAMOBBIPAKCHHSI, CaMOPEaTnu3aIii, COIUaIbHOTO
MPU3HAHUS;

0CO3HA8aMb: TOTOBHOCTHh (WJIM HETOTOBHOCTH) K CaMOCTOSITEIBLHBIM TOCTYNKaM MW JEWCTBUAM, OTBETCTBEHHOCTh 3a HX
pe3yJbTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPHITO BBIpaXaTh M OTCTaMBATh CBOKO TMO3UIIMI0O U KPUTUYHO OTHOCHTBHCS K

CBOHMM IIOCTYIIKaM;



nPOAGIAMb: HKOJIOTMYECKOE CO3HAHHE; JOOpOKEIaTeIbHOCTh, JOBEpHE€ M BHHUMATEIBHOCTh K JIIOJISM, TOTOBHOCTH K
COTPYJHUYECTBY U APYXKOE, OKa3aHUIO MOMOIIU TE€M, KTO B HEH HYXKJaeTcs; 0OOOIIEHHBINA, YCTONYMBBIA U M30UpaTEIbHbBIN
MO3HABATEIbHBIA MHTEPEC, UHUIIMATUBY U JIFOOO3HATEILHOCTh B U3YYCHUU MHPA BEIIECTB U PEAKIU; EJICyCTPEMICHHOCTh U
HACTOMYMBOCTh B JOCTH)KCHHUHU IIeJIel, TOTOBHOCTh K MPEOJIOJCHUIO TPYAHOCTEH; YOEkKIEHHOCTh B BO3MOXKHOCTU TO3HAHUS
IPUPOIbI, HEOOXOAMMOCTH PA3yMHOI'0O UCTOJIb30BAHUS TOCTHXKEHU I HAYKU U TEXHOJIOTUM JIJIsE pa3BUTHUS OOIIIECTBA;

ymemp: YCTaHABIUBATH CBS3b MEXKY L0 U3YUYEHUS XUMUU U T€M, JIJIT Yero OHa OCYIIECTBIISIETCS (MOTUBAMM); BBIMIOJHSTH
KOPPUTHUPYIOIIYIO CaMOOIICHKY, 3aKITIOYAIONIYIOCS B KOHTPOJIE 3a MPOIECCOM H3YyYCHHS XMMHUU W BHECEHUU HEOOXOIUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIMX AdTalaM W CIoco0aM HW3Y4YeHHUs Kypca XHWMHH; BBIMIOJHATH PETPOCICKTUBHYIO CAMOOIICHKY,
3aKJIIOYAIONIYIOCS B OLIEHKE MpOIecca M Pe3ysibTaTa 3yYeHUsl Kypca XUMUU OCHOBHOMW IIKOJIBI, TIOJBEJICHUU UTOTOB Ha OCHOBE
COOTHECEHUS 1IeJIe U pe3yIbTaTOB;

CTPOUThH >KU3HEHHBIE W MPOGecCHOHANbHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMUAIBHO-UCTOPUYECKHUX, MOJUTHYECKUX U
HKOHOMHYECKHUX YCIOBHI; 0CO3HABaTh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBUE UX

NPUHUMAEMbIM B JKU3HHM PEIICHUSAM; BECTH JHMAJIOT Ha OCHOBE PAaBHOIPABHBIX OTHONIEHUN W B3aMMHOIO YBa)KCHHUS; BBIACIATH
HPABCTBEHHBII aCMEKT MOBEICHUS W COOTHOCUTH MOCTYNKH (CBOM M JAPYTUX JIOACH) U COOBITHUS C MPUHATHIMU STUYECKUMU
HOpMaMu; B MpeAenax CBOMX BO3MOKHOCTEHW MPOTHUBOJICHCTBOBATH JCHCTBUAM U BIUSHUSAM, NPEICTABISIONIUM YIrpo3y KU3HH,

3I0POBBIO M O€30MMACHOCTH JIMYHOCTH M OOIIIECTBA.

3. TemaTuueckoe IJIAHUPOBAHUE C YKA3aHHMEM KOJIUIECTBA YaC0B,
OTBOJAMMBIX HA OCBOE€HHE KAKA0H TeMbI



Ne HazBanue riaBbl Komunuectso [IpakTuyeckue KoHTposbHbIE pabOThI
TJIaBbl 4acoB paboThI

Beenenue. O0mas xapakTepucTuka 9 Nel
XUMHUYECKHUX JIEMEHTOB U XUMUYECKHUX
peakuui. [lepuonnyeckuii 3aKk0H 1
[Tepuonnyeckas cucteMma XUMHYECKUX
aneMmeHToB J[.M1.Menaeneena

1. | Meramisl 19 Nel-3 No2
3. | Hemeramisl 26 No4-6 Ne3
4. | Opranuueckue coeIMHEHUs 11 Ne4
5. | O6o0mIeHue 3HaHU M0 XMMUU 33 KypC 3 Ne4
ocHoBHOM mKoJEL. [loaroroska k ' A.
Utoro 68 6 4

4. TemaTnueckoe IIAHNPOBAHUE, B TOM YHCJIe ¢ Y46TOM padoueii MPporpaMMbl BOCIUTAHUSA, C YKa3aHHEM
KOJINYeCTBA YaCOB, OTBOAMMBbIX HA OCBOCHHUE KAK/I0il TeMbI



Ne Tema pasznena/ypoka KomuuectBo | [ledaTenbHOCTD yUuTelNsd ¢ yueToM pabodeil mporpaMMbl
n/n 4acoB BOCITUTAHMS
9 xiacc — 68 gac.
1 | Beenenne. OOmias xapakTepUCTHKA 9 noOyX/JIeHHe  IIKOJbHUKOB  COOJIOJaTh  HAa  YpOKe

XUMHUYECKUX DJIEMEHTOB U XUMHUUYECKHUX
peakuuiu. llepuoamyeckuil 3aKOH U
[lepuonnueckass cucTeMa XUMHUYECKHUX
aneMmeHToB J[.MI.Menaeneena

OOIIIETPUHSITBIE HOPMBI TMOBEJACHUS, MpaBuUjiia OOIIECHHS CO
cTapmiuMu (Y4UTENIMH) U CBEPCTHUKAMU (IITKOJIbHUKAMH),
MPUHIUITB Y4€OHOW TUCIMIUIMHBI U CAMOOPTaHU3aIUH.
dopMupoBaHNe HAYYHOTO MUPOBO33PEHUSI:
XapakTepu30BaTh METOJIbl U3yUCHUSI XUMHUH (HAOTIOIEHNE,
HKCIIEPUMEHT, U3MEPEHHUE, MOJICIIMPOBAHKE) U UX POJIb B
MO3HAHUK MUpPa BEIIECTB U PEAKIUN;

- [loHnmaTh MaTepruanbHOE €IUHCTBO BEUIECTB MPUPOABL,
MIO3HABAEMOCTH 3aKOHOB MPUPO/IbI HAa IPUMEPE U3YUCHHUS
XUMUYECKUX SIBJICHUN (peakiiuii);

- YcraHaBnIMBaTh MPUYMHHO-CIICICTBEHHBIE CBS3EH MEXKIY
GU3UYECKUMH ~ CBOMCTBAMHM  BEIIECTB M CIIOCOOOM
pa3JeleHUs] CMECEH.

IlaTproTnyeckoe BOCHUTAHME: IICHHOCTHOTO OTHOIICHUS
K OTCYCCTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY U
HAyYHOMY HAcCJICAWI0, TOHUMAHUS 3HAYCHHUS XUMHYCCKOU
HAyKd B JKU3HU COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH
BIAJETh JIOCTOBEpHON uWHOpMamuwerd o0 MepeoBbIX
JOCTHKCHUSAX W OTKPBITHSAX MHPOBOM M OTCYCCTBCHHOM
XUMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOUCTBE MHpa U OOIIECTRA,;




Metauiel

19

dbopmupoBaHue OCHOB AKOJIOTUYECKON KYJIbTYPBI
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHUECKOTO
MBIIICHHUS, HCII0JIb30BaHHE BOCITUTATEIbHBIX
BO3MOXKHOCTEHM CoJep)KaHUsl YydyeOHOro TmpeaMeTa uepes
JEMOHCTPAIIMIO 00yYaroNUMCsl IPUMEPOB OTBETCTBEHHOTO,
TPaKIAHCKOTO TOBEACHUS, MPOSBICHUS UYEIOBEKOIIOOUS U
n00pocepAeYHOCTH, uepe3 TMoAOOp COOTBETCTBYIOIIMX
TEKCTOB ISl YTEHWsI, 3ajad JUIsl PEIICHHs, MPOOJIEMHBIX
cuTyanui s 00Cy»KIeHus B Kacce;

IKOJOTHYECKOoe BOCIUTAHHE: HKOJIOTUYECKHU
11EJIECO00Pa3HOr0 OTHOIICHHSI K TMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAaHHUSA, MOHUMAHMS
IEHHOCTH 3JI0POBOIO0 W Oe3omacHoro obOpasza JKU3HH,
OTBETCTBEHHOTO OTHOUIEHUSI K COOCTBEHHOMY (hU3UUECKOMY
U TICUXUYECKOMY  370pPOBBIO, OCO3HAHUS  IIEHHOCTH
coOJIrOICHUS TIPaBUJI 0€30MMacHOTO MOBEACHUS IPH padoTe ¢
BEIIECTBAMHU, a TaKXE B CHUTyalHsIX, YrPOXKAIOUUX
3J0POBBIO U )KU3HU JIFOJICHU

Hemeramnel

26

dbopmupoBaHue OCO3HAHHOTO, YBaKUTEIBHOTO u
T00pOKENTATEIHPHOT'O0 OTHOIICHUS K JAPYrOMY YelIOBEKY, €ro
MHEHHIO, MUPOBO33PEHHUIO.

dbopmupoBaHue OCHOB AKOJIOTMYECKON KYJbTYpbI

COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHUYECKOTO
MBIIIIICHUS, WCITOJIb30BAHUE BOCITUTATEIBHBIX
BO3MOYKHOCTEW cojepkaHHusl ydyeOHOro TMpeaMera uepes
JEMOHCTPAIIAI0 00YYaIOMUMCS TTPUMEPOB OTBETCTBEHHOTO,




IPKIAHCKOTO TTOBEJCHHUS, MPOSBICHUS YEIOBEKOIIOOHS U
n00pocepAeYHOCTH, uepe3 TMOoAOOp COOTBETCTBYIOIIMX
TEKCTOB JUISI YTCHUS, 3a7ad IS PEHIeHHUs, MPOOJIEMHBIX
cuTyanui st 00CyKIeHUs B Klacce;

IKOJIOrHYECKOoe BOCIIUTAHHE: HKOJIOTUYECKHU
1eJ1eCO00pa3HOro OTHOIICHHSI K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIEeCTBOBAaHUSA, MOHUMAHMS
IIEHHOCTH 3JI0pOBOr0 W 0Oe3omacHoro obOpasza JKU3HH,
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (hU3UYECKOMY
U TICUXUYECKOMY  3J0pOBbIO, OCO3HAHUS IIEHHOCTHU
coOJr0/IeHusT IpaBUJl 6€30MacHOr0 MOBEACHUS MPU padboTe C
BEIIECTBAMHU, a TaKXe B CHUTYyallMsIX, YrPOXKAIOUUX
3I0POBBIO U KM3HU JIIOZCH.

@opMupoBaHus  KYJbTYPbl  310POBbSI:  OCO3HAHUS
IEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBbBIO, YCTAHOBKH Ha 37J0POBBIA 00pa3 )KU3HU.

HaBBIK  CAMOCTOSITEJIBHOTO  PEIIEHUS  TEOPETHYECKOM

npo0ieMbl, HaBBIK TEHEPUPOBAHWSA W WHUIIMUPOBAHUE W
NOoJAJIepKKa UCCJIEA0BATEIBCKON JEATEIIbHOCTU
0o0ydJaromuxcs B paMKax peain3alui MU WHIUBUYaTbHBIX
U TPYNIOBBIX HCCIENOBATEICKUX MPOEKTOB, YTO JacT
0o0ydJarommmMcsi BO3MOXHOCTh TpuoOpectr ohOopMIICHUS
COOCTBEHHBIX HJI€M, HABBIK YBaXKUTEJIBHOI'O OTHOIICHUS K
9y)KUM ~ HaesM, OQOpMIECHHBIM B  paboTax Jpyrux
uccieoBaTee, HaBbIK MYyOJMYHOTO BBICTYIUICHUS MEpe
ayIUTOpPUEN, APTYMEHTUPOBAHUS M OTCTAMBAHUS CBOEU




TOYKH 3pCHUA.

Oprannueckue COeqUHECHUS
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HCIIOJIb30BaHUE BOCITMTATEIBHBIX BO3MOXKHOCTEH
COJICp’KaHMsl Y4eOHOro mpeaMeTa uepe3 JEeMOHCTPAIUI0
JIETAM IPUMEPOB OTBETCTBEHHOTO, Irpak JaHCKOTO
MOBEJICHUS,  BKJIIOYEHHE B YPOK HIPOBBIX MPOUEAYP,
KOTOpbIE TMOMOTAIT TOJAJAEpPKaTh MOTHBAIMIO J€TeH K
MOJTYYECHUIO 3HAHUH, HaJIa)KMBaHHIO MMO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIIEHHH B KJ1acce.

JKoJI0THYeCKOe BOCTMUTAHHME: CIIOCOOHOCTH TNMPUMEHSTH
3HAHUS, TOJy4yaeMble TIPU U3YYCHUU XUMUU, JJIsI PEIICHHUSI
3a7]a4, CBS3AHHBIX C OKPYXAKLIEH NPUPOJHOU Cpelou,
MOBBILIICHUS] YPOBHS 3KOJOTUYECKOW KYJIbTYPhl, OCO3HAHUS
TJI00aJIBLHOTO XapakTepa SKOJOTHUUECKUX MpoOJjeM U IyTei
UX PEIIECHUs TOCPEACTBOM METOJIOB XUMUMU;

TpynoBoe BocnMTaHHMe: MHTEpEca K MPAKTHYECKOMY
U3Y4YEHHUIO PO eCcCHii U Tpyaa Pa3IudHOro poja, yBaXKCHUE
K TpyAy U pe3yjbTaram TPYJIOBOW NESATEIbHOCTH, B TOM
YUCJIE HA OCHOBE MNPUMEHEHUS NPEAMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHOTO BHIOOpA MHAUBUIYATBLHON TPACKTOPUH
IPOJIOJDKCHUST  00pa3oBaHMsI C  y4E€TOM  JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX

MHTEPECOB 151 OTPEOHOCTEH; - YCIIEITHOM
npodeccruoHaIbHOM NeATEeNbHOCTU u pa3BUTHUS
HEOOXOAUMBIX YMEHHUM; - TOTOBHOCTH aJaliTUPOBATHCS B
npodeccruoHaIbHOM cpene;

LleHHOCTH  HAYYHOr0  MO3HAHMUS: dbopmupoBaHue

MO3HABATEIbHON, HMH(POPMAIMOHHON W  YHUTATEJIbCKOU




KyJbTYPhl, B TOM UHCJI€ HaBBIKOB CAMOCTOSATEIHLHOU pabOThI
C y4eOHBIMM TEKCTaMM, CIPAaBOYHOU  JHUTEpPaTypoH,
JOCTYIIHBIMU TEXHUYECKUMU cpeacTsamu
UH(OPMAIIMOHHBIX TEXHOJIOTHH; MHTepeca K OOYyYEeHHIO U
NIO3HAHUIO, JIFOO03HATENIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH
K caMo00pa30oBaHMIO, IMPOEKTHOM M HCCIEA0BaTENbCKON
NEeSATeNbHOCTH, K OCO3HAHHOMY BBIOOPY HaIpaBiIC€HHOCTH U
yYpOBHS 00y4YeHus B JajbHeMIIeM;

O060011IeHne 3HaHUI 0 XUMHUH 33 KypC
ocHoBHOM mkoJbl. [Toaroroska k ' A

dbopMHpoBaHUE LIEHHOCTH 3/I0POBOr0 M Oe3omacHoro odpasa
KU3HU;  YCBOGHHME  TPAaBWJI  HWHIAUBUAYAJTBHOTO  H
KOJUIEKTUBHOTO 0€30MacHOr0 MOBEJAEHUSI B YPE3BBIYAMHBIX
CUTyalusX, YIpOKAKOUIUMX JKU3HU U 300POBBIO JIOACH
OCBOEHHUE COLIMAIBHBIX HOPM, MPABUI MOBEICHHUS, POJIEU U
dbopM cormanbHON KU3HH B TPYIIAX U COOOIIECTBAX,
NPUBJICYCHUE BHUMAaHUS OOYyYalOUIUXCsl K IIEHHOCTHOMY
aCIEeKTy M3y4YaeMbIX Ha YpOKaxX SIBIICHWM, OpraHu3anus HUX
paboTBl C TOJy9aeMOW Ha YpOKE COLMAIBHO 3HAYUMOM
uHbopMalel — UWHUIUUPOBAHHE €€  OOCYXKICHWUS,
BBICKA3bIBaHMS OOYYAIOIIMMUCS CBOEr0 MHEHHS IO ee
MIOBOJTY, BRIPAOOTKHU CBOETO K HEW OTHOIICHUS;




IIpunoxenusi K padoveid mporpamme

Ipunoxenue 1

KanennapHo-temaTnuyeckoe niiaHupoBaHue Kypca «XumMus» 9 Kiaacca

Tema u Tun
ypoka

KO
JIL.Y
aco

B

DJIeMEeHTBI
co/lep KaHusl

O0mas xapakTepuCcTUKAa XUMHYECKHUX JIEMEHTOB U

asnemeHTOB /I.M.MenaeneeBa. (94.)

1

XUMHAYEeCKUH
DJIEMEHT U
(dhopmeI ero
CYIIIECTBOBAHUS

1

Rromunrin
nuctpykrax 1no OT u
TR

XanakrtenucTyuKa
XUMUULCKOT)
ATEMEHTA TI0

MOTOXEHUI) B
TIcCX™?nmum

Meunneneena.
JleMoHCTpanms:
MOJIEIH ATOMOB
3J1€MEHTOB 1-3 —T0
MIEPHOJIOB

Ilnanupyemble pe3ybTaThl Jara
IIpeamerHsble MertanpeamerHsble JInunoctubie | Ucnosib30BaH ITo dakr
YV YV ue IJIAHY 4.
o0opyaoBaHus
«Touka pocra
XuMHuuyeckux peaxkuuii. [lepuoguveckuii 3aK0H ¥ MEPHOANYECKAS CHCTEMA XUMHYECKHX
Hayuamcs: PeryasituBHble: DopmMupyroT
XapaKTEpU30BaTh CTaBsAT yueOHbIE OTBETCTBEHHOE
XUMUYECKUE 3a/1a4yu Ha OCHOBE OTHOILIEHHE K
3JIeMEeHTHI 1-3 -T0 | COOTHECeHHUs TOTO, YYEHHIO
epuo/ia rno ux YTO YK€ U3BECTHO U
MIOJIOKEHUIO YCBOEHO ydalllumcs,
I[ICXD JI.1. 1 TOTO, YTO eIIé
Meneneena. HEU3BECTHO
Honyuam ITo3naBarTesibHBIE:
B03MOINCHOCHb CaMOCTOSITEJIbHO
HAYYUmMvCsi. BBIJCIISIIOT U
OIIUCBIBATh bopmynupyrot
U3Y4YECHHbBIE MO3HABATENIbHYIO
00BEKTHI KaK uenb
CHUCTEMBHI, KoMmyHMKaTUBHBI
IPUMEHSIS JIOTUKY | e:
CHUCTEMHOI'O bopmynupyrot
aHaJIM3a COOCTBEHHOE




MHEHHE U MTO3ULINIO,
3a1a10T BOIIPOCHI,
CTOSIT NOHSTHBIE JJIS
IIapTHEPA MOHATHS

Bunel

XUMHAYECKON

CBSI3U

CaoiicTBa XHUMHUYECKUE Hayuamcs: PerynsituBHbIie: IIposBisroT
OKCHUJOB, KACJIOT, CBOMCTBA OKCHJIOB, Ha3bIBaTh O0IIME CTaBAT y4eOHYI0 YCTOWYMBBIN
OCHOBAHHU U OCHOBAHMH , KUCIIOT, | XUMUYECKHE 3a/1a4uy, ONMPEeAeNsIoT | yaeOHo —

COJIeH B CBETE COJiel B CBETE TEOPHHU | CBOMCTBA MOCJIEAOBATEIBLHOCT | IMO3HABATEILHBIN
TEOpUU ANEKTPOIUTUYECKOI KHCITOTHBIX, b IPOMEXYTOUHBIX MHTEpPEC K HOBBIM
AIIEKTPOJIUTUYECK JUCCOLMAINU U OCHOBHBIX LeJe C y4eTOM crocobam

ol Tuccoumanuu OKHUCJICHHUSI- OKCHUJIOB, KUCJIOT, KOHKPETHOTO pelieHus 3a1a4
Y OKHCIICHUS- BOCTAHOBJICHUS OCHOBAHUH U pe3ynbTara,

BOCCTaHOBJICHUS

COJIEH C MO3UIINU
TOJ1; npuBOaUTH
MIPUMEPBI PEAKIIUH,
MOITBEPIKIAFOIITUX
XHMHYECKHE
CBOMCTBA:
OKCH/JIOB, KHUCIIOT,
OCHOBaHMI, COJIEH;
OIpeaesaTh
BEIIECTBO —
OKHUCIIUTEIb U
BEIIECTBO —
BOCCTaHOBUTEIIb B
OBP;

Honyuam
B03MOIHCHOCHD
HAYyUUmvcsi:
MIPOTHO3HPOBATH

COCTABJISIIOT IIJIAH U
AJITOPUTM JIEUCTBUIA
Ilo3naBaTenbHbIE:
CaMOCTOSITEJIBHO
BBIJICIISIFOT
bopMyIHpYyIOT
MIO3HABATEJIbHYIO
1€Jb, UCIOJb3YS
001IIHe MpUEeMbI
penieHus 3auaqy
KoMMmyHMKaTUBHBI
e:

KoHTpouib 1 o1ieHka
JICCTBU MapTHEpa




CIIOCOOHOCTH
BEIIECTBA
HpO)IBJI?ITI)
OKUCJIUTCIIBHBIC
N
BOCCTAHOBUTECIbHBI
€ CBOMCTBA C
Y4YETOM CTETICHEN
OKHUCJICHUS
JJIEMEHTOB,
BXOAIINX B €0
CcOCTaB

XapakTepucTuka
XUMHUYECKOTO
JJIEMEHTA Ha
OCHOBAHUH €TO
IIOJIO’KCHHUS B
MEePUOINYECKOMN
CUCTEME.

RromHRIT
vHerpykTax o OT n
TR

XanakrenucTuka
XUMUYTECKOTO
ATeMenTa 1o
TTOTOXEHUSIO B

TICXA MU
Meunneneena.
JleMoHCTpanms:
MOJIEIIA ATOMOB
nj1eMEHTOB 1-3 —To
MIEPHOJIOB

Hayuamcs:
XapaKTEPU30BaTh
XUMHUYECKHE
3JIEMEHTHI 1-3 —T0
nepro/Ia 1o ux
MOJIOKEHHUIO
IICX5 JI.1.
Menneneena.
Tonyuam
603MOAHCHOCHIb
HAYUUMbCA:
OIMCBLIBATh
U3yYEHHBIE
00BEKTHI KaK
CHCTEMBI,
IPUMEHSISI IOTUKY
CHCTEMHOTO
aHanmu3a

PerynsitTuBHbIe:
CTaBAT yueOHbIE
3aJjaudl Ha OCHOBE
COOTHECEHUS TOTO,
YTO Y>K€ U3BECTHO U
YCBOEHO yJalumcs,
U TOTO, YTO €I
HEHU3BECTHO
ITo3naBaTtenbHbIC:
CaMOCTOATENIBHO
BBIJICJIAIOT U
bopmynupyrot
II03HABATENbHYIO
1elb
KoMMmyHMKaTUBHBI
e:

bopmynupyroT
COOCTBEHHOE
MHEHUE U NTO3ULHUIO,
3a/1a10T BOIIPOCHI,
CTOST MOHSTHBIE JUIS

DopMHUPYIOT
OTBETCTBEHHOE
OTHOLICHHE K

YUEHUIO




MapTHEpa MOHATUSA

AmdorepHbIe
OKCH/IBI U
THJIPOKCHUIBI

ITonsgrue o
MePEX0THBIX
DJIEMCHTAX.
AMGbOTEPHOCTD.
I'enernueckuii psin
MePEeX0THOTO
JJIEMEHTA.
JIab.onbIT:
1.ITony4yenne
TUAPOKCH/IA IIMHKA 1
HCCIIEIOBAHUE €TI0
CBOMCTB

Hayuamca:
XapaKTEPU30BaTh
XUMUYECKUE
CBOICTBa
aM(pOTEepHBIX
OKCHUJIOB U
TUIPOKCHJIOB;
WCII0JIb30BATh MPHU
XapaKTEPUCTHKE
BEII[ECTB MMOHATHE
«aM(pOTEPHOCTHY,
MIPOBOJIUTH OTIBITHI,
TIOITBEP K IAIOTIIHE
XUMHYECKHE
CBOMCTBA
aMdoTepHBIX
OKCHUJIOB U
TUAPOKCHUJIOB;
Tonyuam
B03MOIHCHOCH
Hay4umocsi:
OCO3HAaBAaTh
3HauUCHUE
TEOPETUUYECKUX
3HAHUHU IS
MPaAKTUYECKOU
JEeSITEIbHOCTH
YyeJloBeKa

PerynsiTuBHbIE:
[IpuHnMaroT u
COXPaHSIOT
y4eOHyI0 3a/1auy,
YYUTHIBAIOT
BBIJICJICHHBIC
yauTeneM
OPHUEHTHUPHI
JNEUCTBUS B HOBOM
yueOHOM MaTtepuaie
B COTPYJIHUYECTBE C
yauTeneM
Ilo3HaBaTe/bHBbIE:
CraBar u
bopMyIHpyIOT
npobiemMy ypoka,
CaMOCTOSITEILHO
CO3/IaI0T aJITOPUTM
JEeSITeIbHOCTH MPU
pEIICHUH TIPOOIEMBI
KoMMyHMKaTHBHBI
e:

[IposiisitoT
AKTUBHOCTH BO
B3aMMO/JICHCTBUH
JUIS pEIICHUS
MO3HABATENbHBIX U
KOMMYHUKATUBHBIX
3a/1a4(3a1a0T
BOIIPOCHI,
bopMynupyIOT CBOU
3aTpyAHEHMUS,

IIposBisiroT
J0OpoKenaTenbH
OCTb,0T3bIBUMBOC
Tb, KaK
MOHUMaHHe
YyBCTB
JIPYTUXITIONIEN 1
conepexuBaHue
UM




Hpe/araiT

MOMOIIIb B
COTPY/IHHYECTBE)
[Tepuoanueckuit Crpykrypa [ICXD Hayuamca: PerynsiTuBHbIE: OrnpenensioT
3aKOH U J.N. Menneneena. OIKUCHIBATh U [Lmanupyrot cBou CBOIO JIMYHYIO
[Tepuoanueckas Crtpoenue aToma. XapaKTEPU30BaTh JIEHUCTBUSI B MTO3UIIHIO,
cucrema DU3NYECKUN CMBICI TaOMMUHYI0 GOPMY | COOTBETCTBHH C aJICKBATHYIO
J. 1. nopsiikoBoro Homepa, | IICXD J1.1. MOCTABJIEHHOM g epeHnrpona
MeneneeBa B HOMepa Mepuoa, Menpeneena; 3ajiauent u HHYIO
CBETE YUCHHUSI O HOMEpa TPYIIbI XH- JIeNnaTh YCIIOBHSIMU €€ CaMOOTIEHKY
CTPOCHHH aToMa MHYECKOTO 3JIEMEHTA | YMO3AKIIOUEHHUS O | pean3aluu CBOHUX YCIIEXOB B
B [ICXD .M. Xapakrepe yuebe
Menpeneena. W3MEHEHUS Ilo3naBaTenbHbIE:
[TpuurHBI U3MEHEHUS | CBOMCTB CTaBsIT
CBOMCTB XUMUYECKUX | XUMUYECKHX U GOpMYIUPYIOT
3JIEMEHTOB U UX 3JIEMEHTOB C eI U TPOOIIeMBbI
COeIMHEHUH B YBEJIUYEHUEM ypOKa; OCO3HAHHO U

MepUoJax 1 rpymmax,
IJIaBHBIX MOATrPyIIIax
I[ICXD JI.1.
Menneneena,
JlemMoHCcTpanus:
pasznuuHbie GOPMBI
TaOJINILL
MEPUOANYECKON
CHCTEMEI.
JIa0.onbIT:
2.MonenupoBaHue
IIOCTPOEHUS
Ilepuoanueckoit
cuctemsl J[. 1.
MeHpeneeBa

3apsiIOB @TOMHBIX
sanep.

Tonyuam

6803 MOMNCHOCIb
HAYYUmMuCs.
MIPUMEHSTh 3HAHUS
o
3aKOHOMEPHOCTSX
MEPUOANYECKON
CHCTEMBI
XHUMHUYECKUX
3JIEMEHTOB IS
00BACHEHHS U
peABUACHUS
CBOMCTB
KOHKPETHBIX

MPOU3BOJIBHO CTPOST
B YCTHOU U
MMCbMEHHOU popme

KoMMyHMKaTHBHBI
e:

Bnanenue
MOHOJIOTHYECKON U
TUATOTUYECKON
dbopmamu peuun




BCIICCTB

Pemrenne 3anau Pacuernsble 3anaun no | Hayuamcs: PerynsiTuBHbIE: I'opnocts 3a
Ha HaXOXJICHUE ypaBHEHUSIM pelIaTh paCYETHBIE | YUUTHIBAOT POCCHUICKYIO
MaccChl WU XUMUYECKUX PEAKIUH, | 3aJ1a4Hl 110 MPaBUJIO B HayKy
o0beMa IIPOTEKAIOIIHUX C ypaBHEHUSIM TJIAHUPOBAHUH U
BEILIECTBA, €CIIU Y4aCTHEM METAJUIOB U | XUMUYECKUX KOHTpOJIe criocoba
OJIHO U3 BEILIECTB HX COCIMHEHUI peakumii, JEUCTBUSA
JaHO B U30BITKE. IIPOTEKAOIIHX C Ilo3naBaTenbHbIE:
y4acTUEM Hcenone3yror mouck
METAJUIOB U X HEOOXO MO
COCIMHEHU . uHbOpMaLUU AJs
Hlonyuam BBITIOJTHEHU S
B03MOICHOCHIbL yueOHBIX 33JaHUH C
HAYYUMbCA HCITOJIb30BAHNEM
pemaThb yaeOHOMI
OJINMITHA/IHbIE JUTEPaTyphI
3a/1a4H. KommykaTuBHbIE:
YUUTBHIBIOT pa3Hbie
MHEHHUS U
CTPEMSATHCS K
KOOPAUHALINHI
Pa3IMYHBIX O3ULIUN
B COTPYJHUYECTBE
Pemienue 3agau Hayuamca: PeryasituBubie: OnpenensoT Hayuamca:
Ha OIpe/eTIeHue yCTaHaBJIMBATh BrigBuraror BHYTPEHHIOIO yCTaHaBJIUBATh
BBIXO/1a MIPOJIYKTa NPUHAAJIEKHOCTh BEpPCUU PELICHUS MO3ULIUIO MIPUHAICKHOCTh
peakuuu. XMUMHYECKOHN peakiuu | MpoOIeMBI, oOyuarouxcs Ha XUMHUYECKOI
K OINpEACIIEHHOMY 0CO3HaBaTh YpOBHE peakuuu K
THUITY IO OJJHOMY U3 KOHEUHBII MOJIOKHUTEIBHOTO OIpEEIEHHOMY
KJIaCCU(PUKAIIMOHHBIX | PE3yNbTaT OTHOILICHHUS K TUITY IO OJJTHOMY
npu3HaKoB: 1) mo oOpa3oBaresibHOMY | U3
YUCIIY U COCTaBy Ilo3naBaTenbHBIE | IIPOLECCY, KJIaCCH(PHUKAIIIOH
WCXOJIHBIX BEIIECTB U | - MTOHUMAIOT HBIX NIPU3HAKOB:




IPOAYKTOB PEAKIIUU
(peakuuu
COCIIMHEHUS,
pas3oKeHus,
3aMelICHUs U
obmeHa);

2) 0 BBIJICIICHUIO
WJTH TIOTJIOTIIEHUTO
TEIUIOTHI (peakuu
IK30TEPMHUYECKUE H
SH/I0TEPMHUUYECKUE);
3) 110 U3MEHEHUIO
CTENEHEN OKUCIIEHUS
XUMHYECKHAX
3JIEMEHTOB (peaKIuu
OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJILHBIE);
4) o o6paTUMOCTH
nporecca (peakiuu
oOpatumele U
HEOOpaTHUMEIE);
Tonyuam
803MONCHOCH
HAay4ubcs: COCTABIATh
MOJIEKYIIIpHBIE U
MOJIHbIE NOHHBIE
ypaBHEHUS 10
COKpAIEHHBIM
MOHHBIM YPaBHEHHSIM.

BriOupator
OCHOBAHHUSA U
KPUTEPHH IS
KJIaCCH(UKAITIT
[Ipeobpa3zoBbiBaThH
UH(pOpPMALUIO U3
OJIHOTO BUJA B
IpYyrou u
BbIOMpATH /1715 ce0s
yao6uyto dpopmy
dukcaumn
MIpeICTaBICHUS
nHpopmanuu

KomMMyHukaTuBH
ble:

OrtcranBarh CBOIO
TOUYKY 3pEHHS,
PUBOIUTH
apryMEeHTHI,
MOJATBEPXKIas UX
dakramu.
Paznuuars B
YCTHOM peun
MHEHHUE,
JI0Ka3aTeNbCTBA,
TUNOTE3bl, TEOPUU

HEOOXOIUMOCTD
y4eHUs

1) o yucy u
COCTaBy
HCXOJTHBIX
BEIIIECTB U
POIYKTOB
peakinuu
(peakuuu
COCTMHEHNS,
pa3noKeHus,
3aMEIIeHUs U
oOMeHa);

2) 1o
BBIJICTICHUIO WIIH
MOTJIOIICHHUEO
TETUTOTHI
(peakum
IK30TEPMUICCKUE
"
DHJIOTEPMHYECKH
e);

3) 110 U3MEHEHHUIO
CTerneHen
OKUCIICHHSI
XUMUYECKUX
DIIEMEHTOB
(peakmuu
OKHUCITUTEIILHO-
BOCCTaHOBHTEJIbH
bI€);

4) o
obpaTumocTu
nporecca
(peakuuu




oOpatumeie 1
HeoOpaTuMBbIE);
Honyuam
B03MOHCHOCTD
HAYYUbCA.!
COCTaBJIATh
MOJIEKYJISIPHBIC U
MIOJTHBIE HOHHBIE
ypaBHEHHS 10

COKpAaIIeHHBIM
MOHHBIM
YpaBHEHUSIM.
9 | KourpoabHasi KonTpoiib Hayuamcs: PeryasitTuBHbIe: Bripaxarot
padoralNel MPEIMETHBIX U MPUMEHSATH OCYILIECTBIISIOT aJIEKBaTHOE
0 TeME METanpeaIMETHBIX MOJTy4CHHbBIE MOIIArOBbIA U ITIOHUMAaHHE
«BBeagenue» y4eOHBIX IEHCTBHM MO | 3HAHUS U WTOTOBBIN KOHTPOJIb | IPUYHUH yCcIexa U
TeMe « BBenenue. chopMUpOBaHHbBIE | MO PE3YNbTATY Heyclrexa
Ob6mas YMEHUS IS IMo3HaBaTenbHbIE: | yueOHOU
XapaKTEePUCTHKA pelIeHus yueOHbIX | CTPOSIT peyeBoe JIeATEIbHOCTH
XUMHUYECKUX 3a1a4 BBICKA3bIBAHUE B
3JIEMEHTOB U YCTHOM U
XUMUYECKUX PEAKIUH. nUCbMEHHOU opme
[Tepuoanueckuit KommykaTuBHbIE:
3aKOH U YUUTBHIBAOT PA3HbIE
[lepuoanueckas MHEHHUS U
CUCTEMAa XUMUYECKUX CTPEMSTBHCS K
3JIEMEHTOB KOOPAUHALINU
. . MeHnaeneeBa» pPa3JIUYHBIX MTO3ULNH
B COTPKY/IHUYECTBE
Tema 1. Meraaubi(194.)
10. | [HonoxeHue [Tonoxxenue meramnos | Hayyamcsi: PerynasitTuBHbIe: OnpenenstoT
3JIEMEHTOB- B [lepuoanueckoit XapaKTEepU30BaTh [IpunuMaroT u CBOIO JINYHYIO
METAJUJIOB B CHUCTEME XMMUYECKUX | METaJUIbI MO UX COXPaHSIOT MO3UIINIO,




[lepuoauueckoit 3JIEMEHTOB II0JIO’KEHUIO B yueOHy10 3a/1auy, aJIeKBaTHYIO
CUCTEME . N. Menneneesa. [cxos IUTAHUPYIOT CBOU mudepeHurpona
. . Merammueckas .. MenneneeBa, | IelWCTBUA B HHYIO
MenneneeBa u KpUCTAJUTMYECKast OTIHMCHIBATh COOTBETCTBUHU C CaMOOLIEHKY
0COOEHHOCTH pelieTka u CTpOo€Hue MIOCTABJIEHHOM CBOUX YCIIEXOB B
CTPOEHUS UX MeTajindecKas ¢uznueckue 3amaven u yuebe
aTOMOB. XMMHYECKas CBA3b. CBOICTBa YCIOBUSIMHU €€
O6uue ¢puznueckue METaJIJIOB, peanuzanuu
CBOMCTBA METAJIJIOB. O0OBSACHATH Ilo3naBaTenbHbIE:
CmuiaBbl, UX CBOMCTBA | 3aBUCHUMOCTh Hcnonb3yror
U 3HaYEHHE. CBOMCTB METAJUIOB | 3HAKOBO —
JdeMoHcTpanum: OT UX MOJIOXKEHUS | CUMBOJIMYECKHE
OO6pa3s1ibl CIUTaBOB TICXD cpencTBa
J.1.Menneneena; KommykaTuBHbIE:
Tonyuam AprymMEHTUPYIOT
B03MONHCHOCH CBOIO MIO3UIIMIO U
Hay4umocsi. KOOPJMHUPYIOT €€ C
IPOrHO3UPOBATH MO3UIUHU MTAPTHEPOB
CBOICTBa B COTPYJITHUYECTBE
HEU3YyUYEHHBIX
3JIEMEHTOB U HX
COEeQUHEHUN Ha
OCHOBE 3HaHUU O
EPUOTUIECKOM
3aKOHE.

11 | Merasuisl — [Tonoxenue meramnos | Hayyamcsi: PeryasituBHblIe: OnpenenstoT
MIPOCTHIE B [lepuoanueckoit XapaKTepu30BaTh [TpunumaroT u CBOIO JIMYHYIO
BEIIECTBA. CUCTEME XMMHYECKHUX | METaJUIbI M0 UX COXPaHSIOT MO3UIHIO,

JJIEMEHTOB TI0JIO’KEHUIO B y4eOHyI0 3a/1auy, aJICKBATHYIO

. 1. Menneneesa. ICX5 IJIaHUPYIOT CBOU muddepeHnrpoa
Meramnnueckas A N.Menneneesa, | IeWCTBUS B HHYIO
KpHUCTaJUIMuecKast OTUCBIBATh COOTBETCTBUHU C CaMOOLIEHKY
pelieTka u CTpOEHUE IIOCTABJIEHHOM CBOMX YCIIEXOB B




MeTauInuecKas duznyeckue 3ajaueit u yuebe
XUMUYECKasi CBS3b. CBOMCTBa YCIIOBHSIMU €€
Ob6mme pusznueckue METaJIJIOB, peanuzanuu
CBOICTBa METAJJIOB. O0OBSICHATH IHo3HaBaTebHBbIC:
CruiaBbl, UX CBOMCTBA | 3aBUCHMOCTD Hcnons3yror
Y 3HAYCHHE. CBOWCTB METAJJIOB | 3HAKOBO —
JdemoncTpanum: OT X TIOJIOKEHUSI | CUMBOJINYECKHE
OO6pas31ibl CrJIaBOB [cxn CpeacTBa
.. .MenneneeBa; | KommykaTuBHbIe:
Ilonyuam ApPryMEeHTUPYIOT
B03MOACHOCH CBOIO TTO3HITHIO U
HAyuumCsi. KOOPJUHHUPYIOT €€ C
MMPOTHO3UPOBATH MO3UIINH TTAPTHEPOB
CBOMCTBA B COTPYJHUYECTBE
HEU3YUYEHHBIX
JJIEMEHTOB U UX
COEeQUHEHUN Ha
OCHOBE 3HAaHUU O
EPUOUIECKOM
3aKOHe.

12. | Xumuyeckue XUMHYECKUE Hayuamca: PerynsiTuBHbIE: DopMUpYIOT Hudposa
CBOICTBa CBOICTBa METAJIOB OTIHICHIBATh [TocranoBka YMEHHUSI a
METaJlJIOB KaK BOCCTAHOBHTENIEH, | CBOMCTBA BELIECTB | y4eOHOM 3a/lau HA | UCIOJIb30BATh nabopato

a TaK)Xe B CBETE UX Ha OCHOBE OCHOBE COOTHECEHHMsI | 3HAHUS B OBITY pust
[IOJIOKEHUS B HaOJIIOeHH 3a UX | TOrO, YTO U3BECTHO RELEON
ANEKTPOXUMUYECKOM | MPEBPAIICHUSIMU, U YCBOEHO , ¥ TOTO, [udposoiinat
Py HaNPSKEHUH JEMOHCTPUPYEMBIM | UTO €1lle HEU3BECTHO YUK [epaTypbl
METaJIOB. U yYUTEJEM, Ilo3naBaTebHbBIE: IJIATUHOBBIN
JdeMmoHcTpanumn: HCCJIEe10BATh BrinBrxenue

Bzaumonencreue CBOMCTBA BEIIECTB | TUIIOTE3, UX

METaJIOB C B X0JIe 000CHOBaHUE,

HEMeTaJUIaMHU. BBITIOJTHEHH S JI0Ka3aTelIbCTBO

JIa0. onbIThI:

71a00paTOPHOTO




12.B3aumogeiictBue
pacTBOPOB KUCIIOT U
coJIed ¢ MeTajlIaMu

OIIBITA, JICJIaTh
BBIBOJBI O
3aKOHOMEPHOCTAX
CBOIICTB METAJJIOB
B IepUoJax u
rpymnmnax.
Honyuam

6803 MOMNCHOCIb
HAYYUMubCs.
MMPOTHO3UPOBATH
XUMHAYECKHE
CBOMCTBA
HEU3y4YEHHBIX
DJIEMEHTOB U UX
COEeIUHEHUN Ha
OCHOBE 3HAHUH O

KomMmykaTuBHbIe:
VY4aBcTBYIOT B
KOJUIEKTUBHOM
00CyXIEeHUU
npobiiem,
HPOSBIISIOT
AKTUBHOCTh BO
B3aUMOJCICTBUN
JUISE pelieHus
KOMMYHUKAaTUBHBIX
U TI03HaBaTeNIbHBIX
3a1a4

NIEPUOUYECKOM
3aKOHE.
13 | CruiaBsbl. [Tonoxxenue meramnos | Hayuamcs: PeryasitTuBHbIe: OnpenensroT

B [leprnoanueckoit XapaKTEepU30BaTh [IpuHuMaroT u CBOIO JINYHYIO
CUCTEME XMMHUYECKUX | METaJUIbI IO UX COXpaHSIOT MO3ULINIO,
3JIEMEHTOB MIOJIOKEHUIO B yueOHy0 3a/1a4y, aJICKBATHYIO
. . Menneneena. [ICX52 MJIAHUPYIOT CBOU muddepenrpona
Merannmnueckas J.1.MeHnpeneena, JIIEUCTBUA B HHYIO
KpUCTaJUIMYeCKast OIUCBIBATh COOTBETCTBUU C CaMOOIIEHKY
pelieTka u CTPOEHHE MOCTaBJIEHHOM CBOHUX YCIIEXOB B
MeTajuInuecKas buznueckue 3aj1auei u yuebe
XUMUYECKasl CBS3b. CBOMCTBa YCIIOBUSIMU €€
Ob6mue ¢pusznueckue METAJIOB, peanuzanuu
CBOMCTBA METAJIJIOB. OOBSACHATH Ilo3naBaTenbHbIE:
CmiaBbl, X CBOMCTBA | 3aBUCHUMOCTD Hcnone3yror
Y 3HaUCHUE. CBOWCTB METAJJIOB | 3HAKOBO —
JdemoHcTpanumn: OT UX TMOJIOKEHUSI | CUMBOJIMYECKHE




OO6pa3s1bl CIUIaBOB

IICXD
J.M.Menneneena;
Honyuam

6803 MOJNCHOCb
HAYYUMubCs.
MIPOTHO3UPOBATH
CBOMCTBA
HEW3Yy4YEHHBIX
9JIEMEHTOB U UX
COeqUHEHNN Ha
OCHOBE 3HAHUH O

cpeacTBa
KomMmykaTuBHbIe:
ApryMeHTUPYIOT
CBOIO MO3ULMIO U
KOOPAUHUPYIOT €€ ¢
MO3UIMU TAPTHEPOB
B COTPYJIHUYECTBE

MEPUOINIECKOM

3aKOHe.

14 | Ilonstue o Kopposus meramnos u | Hayuamcs: PerynsitTuBHbIe: YMenue
KOppO3UHU crocoObI 60PBLOBI € WCIIOJIB30BaTh Mpu | Pa3znmvaroT crnoco0 U | HHTETpUpOBaThH
METaJlJIOB Hel XapaKTEePUCTHKE pe3ynbTaT ACUCTBUS | MOJTy4YEHHBIE

METaJIJIOB U UX IMo3naBaTebHbIe: | 3HAHUS B
COeqUHEHNN Biageror oOmum MPaAKTUYECKUX
HOHSTUS PUEMOM PELICHUS | YCIOBHSX
«KOppO3Hs 3aga4

METaJIJIOBY, KomMmykaTuBHbIe:

«XUMUYECKast JloroBapuBaroTcs o

KOPpO3Us», COBMECTHOM

(OIEKTPOXUMHUECK | IEATEIBHOCTM,

ast KOppo3us»,
HaXOJIUTh CIIOCOOBI
3alUThl METAJJIOB
OT KOPPO3UHU.
Honyuam
803MOIACHOCHb
HAYYUMbCs :
IIPUMEHSATH 3HAHUSA
0 KOppO3HH B

IPUXOJAT K 001IeMy
PEIICHUIO




KHU3HU.

15. | Mertainnsl B Mertaiuel B npupone. | Hayuamcs: PeryastuBHbie: l'opnocts 3a
npupoje. Oomue O6m1re crocoObl UX COCTaBIISATh YyurtsiBaror POCCHUICKYIO
CIIOCOOBI X MOJTY4CHHS. ypaBHEHUS MpaBUJIO B HayKy
[IOJIy4EHUS JIa6. onbITHI: peakuumii , [IJIAHUPOBAHUU U
13. O3HakOMJIEHHE C | JIXKAIIUX B OCHOBE | KOHTpOJIE criocoba
pynamu xenesa 14. MOJTYYCHHS JEHCTBUS
OxkpamrnBanue METaJIJIOB. Ilo3naBaTenbHbIE:
IUITAMEHU COJISIMU Tonyuam Hcnons3yroT nouck
MIETOYHBIX METAIJIOB | B03MONCHOCHb HE00X0IuMOM
HAy4umocsi. uHopMaruu s
MIPUBOJIUTH BBITIOJTHCHHS
MIPUMEPBI yueOHBIX 33JaHUH C
ypaBHEHUH HCTIOJIb30BAHUEM
peaKkmui, Jexanux | yaeOHoi
B OCHOBE JUTEpaTyphl
MPOMBIIITIEHHBIX KomMykaTuBHbIe:
croco06oB YYUuTHIBIOT pa3HbIe
MOJIy4eHUS UyTyHa | MHEHHUS U
U CTallu. CTpeMATbCA K
KOOpIMHAIINH
pa3IMYHbIX TO3UIUI
B COTPYJIHUYECTBE
16. | lllenounsie Ob6mas Hayuamucs: PeryasituBHblIe: Pa3Burue [udpos
MeTaJlIbl: 001as XapaKTepUCTUKa JaBaTh [Tnanupyrot cBou OCO3HAHHOTO, ast
XapaKTepUCTUKA HIETIOYHBIX METAIIJIOB. | XapaKTePUCTUKY JEHCTBUS B CBSI3U C | YBOKUTEIBHOTO U | Jilabopar
Mertainibsl B IpUpoje. | IMIEIOYHBIM MOCTaBJIEHHOM noOpoxkenareiabH | Opus
OO01ue crnoco0bl UX MeTajlIaM II0 UX 3agaveil u Oro OTHOLIEHHUS K RELEO
nonxydeHusi. CTpoeHue | MOJDKEHUIO B YCIIOBHSIMU €€ Ipyromy N
aTOMOB. [ICX5 pelieHus yenoBeky. Ero [Mudpooii
Ilenounsie metamiel | JI.M.Mennaeneena, Ilo3naBaTeqbHBIE: | MHCHUIO, JaTYUK
— MIPOCTHIE BEIIECTBA | UCCIEAOBATh CraBsT u CIIOCOOHOCTH TeMIIepaTypbl
CBOMCTBa GOPMYTUPYIOT e | BECTH TUAJIOT C




IICJI0OYHBIX

U Ipo0OJIEMBI ypoKa

JIPYTUMHU JTHOJIbMHU

METAJIIOB — KaK KommykaTuBHbIe:
MPOCTHIX BEIIECTB. | AJIEKBATHO
Tonyuam UCIIOJIB3YIOT

6803 MOJNCHOCHb pedeBbIe CpeICTBA
HAYYUMuvCs. 111 9 HEKTUBHOTO
rPaMOTHO petieHus
oOparaThcs ¢ KOMMYHUKATHUBHBIX
BEIECTBAMU B 3aja4
MOBCETHEBHOMN

JKU3HU.

17. | Coenunenus Baxueimue Hayuamcs: PerynsitTuBHbIe: PasBurue
IEJIOYHBIX COEIMHEHUS XapaKTEPU30BaTh [Tnanupyrot cBon OCO3HAHHOTO,
METAJIJIOB MIEJTOYHBIX METAJUIOB | (PU3UYECKHE U JICCTBUSI B CBS3U C | YBAXKUTEIHHOTO U

— OKCHJIBI, XHUMHYECKHE IMOCTaBJICHHOM T0OpoKeIaTeTbH
TUJIPOKCHUJIBI U COJTH CBOMCTBA OKCHIOB | 3ajadyci U Or'0 OTHOIICHUS K
(xmopubl, Y TUJIPOKCUJIOB YCJIOBUSIMU €€ JIIpyroMy
KapOOHATHI, IIEITOYHBIX pelieHus yenoBeky. Ero
cynb(daTel, HUTPaThl), | METAJIOB, ITo3naBaTeJIbHBIE: | MHCHHIO,

HUX CBOWCTBA U COCTaBJIATh CraBsaT n CIIOCOOHOCTH
MIPUMEHEHHUE B XHUMHYECKHE GOPMYITHPYIOT LIENTH | BECTH JUAJIOT C
HapOJHOM XO3SMCTBE. | ypaBHEHHS, 1 TIpo0JIeMBI ypoKa JIPYTUMHU JTHOJIbMHU
Kanuiineie xapakrepusywowmue | KommykaruBHble:

ynoopeHus. CBOMCTBaA AnleKBaTHO

JlemMoHcTpanum: IIEIIOYHBIX UCIIOJIB3YIOT

OOpa31pl MEJOYHBIX | METAJUIOB, PEIIaTh | PEUeBBIC CPEACTBA

u «UEMMOYKNY U1 9 HEKTUBHOTO

IIEeJI0YHO3EMEIbHBIX MPEBpAILICHUH. penieHus

METaJII0B. Honyuam KOMMYHUKATHBHBIX

BszaumoneiictBue B803MOJICHOCMb 3a/1a4

HaTpHs, JINTUS C HAYyUUmvcsi:

BOJIOH. COCTaBJIATh

BzaumoneiicTeue «LETOYKI




HATPUS C KHCJIOPOJIOM | MPEBPAICHU.

18. | lllenouHo3emennb Oobmas Hayuamobcs: PeryasituBHble: Pa3Butue
HBIC METaJUIbI: XapaKTepPUCTHKA JaBaTh [TnanupyroT cBOH OCO3HAHHOTO,
oOmras 3JICMEHTOB TJIABHOM XapaKTePUCTHKY JCHCTBYS B CBSI3M C | YBAKHUTEIBHOTO U
XapaKTePUCTUKA noarpymmsl 11 HICJIOYHO3EMENTBHBI | IOCTaBICHHOMN no0OpokenaTenbH

rpymmbl. CTpoeHue M METaJlJIaM T10 X | 3a/1a4eil u OTO OTHOIIEHUS K
aTOMOB. MOJDKEHUIO B YCIIOBUSIMH €€ JIPYroMy
[Mlenouynozemenbupie | [ICXD perieHus yenoBeky. Ero
Metauibl — npocteie | JI.M.Menneneena, Ilo3naBaTebHBIE: MHEHHIO,
BEIECTRA. XapaKTepU30BaTh CraBar n CIIOCOOHOCTH
COCTaB aTOMOB, (GOPMYITUPYIOT IIEH | BECTH JUAJIOT C
HCCIIeTIOBATH U TIPOOJIEMBI ypOKa | IPYTHMH JIFOIbMU
CBOMCTBA KommykaTusHbIe:
MIEIIOYHBIX AJlekBaTHO
METaJIJIOB — KakK UCIOJIB3YIOT
IIPOCTHIX BEIIECTB. | peuyeBbIe CPEICTBA
Tonyyam 111 9 HEKTUBHOTO
B03MONHCHOCH pelieHus
Hay4umocsi. KOMMYHUKATUBHBIX
rPaMOTHO 3aga4
oOpariaThcs ¢
BElIECTBaMHU B
IIOBCEIHEBHOMI
KU3ZHH

19. | Coenunenus Baxneiiue Hayuamcs: PeryasituBHbIe: PazButne
IEJIOYHO3EMETTbH COeIMHEHUS XapaKTepu30BaTh [Tnanupyrot cBou OCO3HAHHOTO,
bIX METAIIJIOB HIEIOYHO3EMENbHBIX | (U3UYECKHE U NEHCTBUS B CBSI3U C | YBAXKUTEJIBHOTO U

METAJIJIOB — OKCHUJIbl, | XUMUYECKHE MOCTaBJIEHHOM noOporkenareabH
TUAPOKCUIBI U COJTH CBOMCTBa OKCHUJIOB | 3a/1a4eil u OTO OTHOIIEHUS K
(xmopumsl, Y TUJIPOKCUJIOB YCIOBUSIMU €€ JIPYroMy
KapOOHATBI, HUTPATHI, | MIEJIOYHO3EMENbHBI | PEelIeHUs yenoBeky. Ero
cynbdatsl, pocdartsl), | X METAIIIOB, Ilo3naBaTenbHbIE: MHEHHIO,

WX CBOICTBA U COCTaBIISITh CraBar u CIIOCOOHOCTH




pUMEHEHHUE B XUMUYECKUE GOpMyIUPYIOT IIENH | BECTH JUAJIOT C
HApOJIHOM XO3SIUCTBE. | YpaBHEHUS, U TIpOOJIEMBI YpOKa | APYTUMH JIFOJbMHU
JdemoHcTpanum: xapakrepusytomue | KommykaTuBHbIe:
B3anmopeiicterue CBOICTBa AJleKkBaTHO
KaJIbLIUSI C BOJIOM. HIEJIOYHBIX UCIIOJIBb3YIOT
B3aumopeiictere METAJUIOB, PEIIaTh | PEYEBBIE CPEACTBA
Mar"us ¢ CIETOYKH» 111 9 HEKTUBHOTO
KHCIIOPOJIOM. MpEeBpAICHHIA. perieHus
JIa6. onbIThI: Ionyuam KOMMYHUKATHUBHBIX
15. B3anmoneincTBue | 603mooicHocmy 3a/1a4
Kanblus ¢ BOOOW. 16. | Hayuumuca:
[Tomyuenne COCTaBJISITh
TUAPOKCHUIA KAIBITUS | «IIETIOYKH
1 UCCIIEJIOBAaHHE €r0 MpeBpanieHui
CBONCTB
20. | AnromuHul — Crpoenue atoma, Hayuamucs: PerynasiTuBHbIE: DopMHUPYIOT
MEePEXO0IHBII ¢buznueckue u JaBaTh [Tnanupyrot cBou MHTEpEC K
JJIEMEHT. XMUMHYECKHE CBOMCTBA | XapaKTEPUCTUKY NEHCTBUS C KOHKPETHOMY
ATIOMHUHUS KaK QIIOMHUHHS 110 €T0 | MOCTaBJICHHOMN XUMHYECKOMY
IPOCTOTO BEIECTBA MOJDKEHUIO B 3amauei u AIIEMEHTY
[HCX5 YCJIOBUSIMU €€
. N.MengeneeBa, | pelieHus,
XapaKTepu30BaTh OIICHUBAIOT
COCTaB aToMa, MPaBUJIBHOCTD
XapaKTepu30BaTh BBITIOJTHEHUS
buznueckue u JecTBUS
XUMHYECKUE Ilo3naBaTenbHbIE:
CBOMCTBa CamocrosaTenbHO
AITIOMUHUS, BBIJICIISIIOT U
OOBSICHATD bopmMynupyroT
3aBUCHUMOCTh MO3HABATENIbHYIO

CBOWCTB aJIIOMUHUA

1CJIb, UCIIOJIB3YIOT




OT €r0 IOJIOKECHUS
B IICXD

o01111e npueMsl
perieHus 3a1a4

.. Menneneea, | KommykaTruBHbIe:
0OBSACHATH Honyckaror
HPUYUHBI BO3MOYHOCTh
XUMHYECKON Pa3IUYHbIX TOUEK
MHEPTHOCTH 3peHusi, B TOM 4YHCIIe
AIIOMUHUS. HE COBIAJIAIONINX C
Tonyuam ux cooctBeHHon. U
603MONHCHOCHb OpPUEHTHUPYIOTCS Ha
HAy4umocsi: MO3UIUIO TApTHEpa
rpaMOTHO B OOIICHUH H
oOparaTscs ¢ B3aNMOJEHCTBUN
BElIECTBaMH B
IIOBCEIHEBHOM
KU3HH
21. | AmdortepHOCTH Coenunenns Hayuamcs: PerynasiTuBHbIE: DopMHUPYIOT
OKCHJA U AIIOMUHHS — XapaKTepU30BaTh Y4urteIBaroT YMCHHE
TUIPOKCHUA OKCHUJ U THIPOKCH], busnyeckue u IIPABUJIO B MHTETPUPOBAThH
AIIOMUHUS uX aM(pOTEpHBIH XMMHYECKHE IUTAHUPOBAHUU U IIOJIy4YEHHBIE
Xapakrep. CBOICTBA OKCHJAa U | KOHTpOJIE criocoda 3HAHHUA B
Baxnenmue conn TUAPOKCUAA peleHus IIPKTHYECKYIO
AIFOMUHHUSL. AIFOMMHMS, Ilo3HaBaTenbHbIE: | XKU3Hb
[Ipumenenue COCTaBIIATh Hcnonp3yror nouck
QIIOMHUHUS U €T0 XMMHYECKHE HE00X0IMMOH
COCIMHEHU. YPaBHEHUH, UHpOpMaLUK JUIs
JIa6. onbIThI: XapaKTEPU3YIOLIUE | BBIIOIHECHHUS
17.Ilonyuyenue CBOMCTBa yueOHBIX 33JaHUM C
TUAPOKCUA QIIOMHUHMS, PEIIATh | UCIIOIb30BaHUEM
AIIOMUHUS U «LETIOYKN y4eOHO TUTpaTyphl
VICCIIEZIOBAHKE IIpEBpaLCHUM. KommykaTuBHBIE:
€ro CBOMCTB. Tonyuam KonTtponupyror
803MOACHOCHD JIEMICTBUE MapTHEPA




Hayiumovcs.

COCTaBJISITh
«IETIOYKH
IIPEBPAILICHUI
22. | Kemne3o. Pacnonoxenue Hayuamucs: PeryastuBHbie: DopMUPYIOT
Oxkcuppl, xenesa B [ICXDJ[.U. | naBath [Lnanupyrot cBou WHTEpEC K
TUAPOKCHJIBI U MenneneeBa u XapaKTEPUCTHKY JENUCTBUS C KOHKPETHOMY
COJIU JKeJie3a. CTPOCHHE €T0 aToMa. | JKelie3a TI0 €ro MOCTaBJIEHHOM XUMUYECKOMY
dusnueckue u MOJDKEHUIO B 3a/auei u AIEMEHTY
xuMuueckue cporctpa | [ICXD YCIIOBUSIMU €€
JKeJe3a — MPOCTOro . N.Mengeneesa, | peuieHus,
BEIleCTBA XapaKTEPU30BaTh OIIEHUBAIOT
COCTaB aToMma, MPaBUILHOCTH
XapaKTEPU30BaTh BBITIOJTHCHHS
buszndeckue u TIEHCTBUS
XUMUYECKUE Ilo3naBaTenbHbIE:
CBOMCTBA JKee3a, CamMoCTOSTeILHO
O0OBSACHATH BBIJICIISIIOT U
3aBUCUMOCTh bopmynupyrot
CBOWCTB eJe3a OT | I03HABaTEIbHYIO

€ro IMOJIOKEHHUS B
[ICXD
J.M.Menneneena,
HCCJIEe10BATh
CBOMCTBA JKeJe3a B
XO/1€ BBITIOJIHEHUS
1a00paTOPHOTO
OIIBITA, OIIUCHIBATh
XUMHUYECKUU
SKCIIEPUMEHT.
Honyuam
B03MONCHOCTb
HAyuumCsi.

11€J1b, KCTIOJB3YIOT
001IIHe MprueMbI
penieHus 3a1a4y
KommykaTusHbIe:
Homnyckaror
BO3MO>KHOCTD
Pa3IUYHBIX TOUCK
3pEHHSI, B TOM YHUCIIC
HE COBNAJAIONIUX C
UX coOcTBeHHOM. 1
OPHUEHTHPYIOTCS Ha
MO3ULIMIO TapTHEpa
B OOLIEHNHN U




IrPaMOTHO
oOparaThcs ¢
BCIIIECTBAMU B

B3aUMOIEVCTBUHA

IMOBCEIHECBHOM
JKU3HU
23 | 'emernueckue I'enernueckue psabl Hayuamcs: PeryastuBHblie: PazButue
pamer Fe *u Fe Fe’'u Fe®* XapakTepu3oBaTh | YUUTHIBAIOT OCO3HAHHOTO,
3 Baxneiimme conun busnueckue u MpaBUJIO B YBaXXUTEIHHOTO U
)Kene3a. 3HaueHUe XUMHUYECKUE TJIAHUPOBAHUH U J0OpoKeNnaTenbH
Kenesa CBOMCTBA OKCHJIOB | KOHTPOJIE CIIocoOa Or0 OTHOIICHHS K
Y €r0 COCMHEHUH IS | ¥ THAPOKCUIOB pereHus IpyromMmy
TIPUPOJIBI U J)Kenesa, Ilo3naBaTenbHble: | 4esnoBeky. Ero
HapOJJHOTO XO3SMCTBA. | COCTABJIAThH W cronas3yroT MOUCK | MHEHHIO,
JdemoHcTpanmnm. XUMHUYECKHE He00X0IUMO CIIOCOOHOCTH
BzanmoneiicTue YpaBHEHMUS, uHpopMaruu s BECTH JIHAJIOT C
METAaIIOB C XapaKTePHU3YIOIINE | BBITIOJTHEHUS JIPYTUMHU JTHOJIbMH
HEMeTaJJIaMH. CBOMCTBaA y4eOHBIX 3aJaHHUI C
[Tonyuenne COeqUHEHNN HCHOJIL30BAaHUEM
TUJIPOKCHUJIOB KeJie3a | xkKejesa, y4eOHOM JTUTPATYpPhI
(IT) u (III). IIPOBOJIUTH KommykaTuBHbIE:
JIab. ONBITHI; KauyeCTBCHHEIC Y4uThIBalOT pa3Hbie
18. BaumopeicTBue | peakiuu, MHEHUS U CTPEMSTCA
JKene3a ¢ COIIHOU MOJTBEPXKIAIOIINE | K KOOPAUHAIIUU
KUCIJIOTOH. HaJIM4Me B BOJAHBIX | PA3JIMYHBIX MMO3UIIUN
19. [lonyuenue pacTBopax B COTPYJHUYECTBE
TUJIPOKCHUJIOB KeJie3a | KaTUOHOB XkKeje3a,
(I1) u (III) u u3y4eHue | pemiathb
HUX CBOMCTB. KIETIOYKU
[IPEBPAILCHU.
Honyuam
603 MOMNCHOCIb
HAYyYUmvcsi:

COCTaBJIATH




«ILETIOYKN»
IIPEBpAILCHUH,
COCTaBJIATh
MOJIEKYJISIPHBIE U
IIOJIHBIC HOHHBIE
YpaBHEHUS 110

COKpaIIeHHBIM
HOHHBIM
ypaBHEHUSIM
24. | O600mecHHE Hayuamcs: PerynasiTuBHbIE: Bripaxarot
3HAHUHU II0 TEME o0oOmarTs 3gagusa | Baocar ageKBaTHOE
«MeTaibn) Y TIPEJICTABIATh UX | HEOOXOIUMBIE MMOHWMAaHNe
CXeM, Ta0IuII, KOPPEKTUBHI B MPUYMH yCTeXa u
MPE3CHTAINI JIEHCTBHE TOCTIE €T0 | Heycrexa
3aBEPIICHHS HA yaeOHOMH
OCHOBE €T0 M y4eTa | ACSITCIbHOCTH
XapaxkTepa
CIIEJIaHHBIX OIINO0K
ITo3HaBaTeabHBIE:
CrtposT peueBoe
BBICKa3bIBAHHE B
YCTHOU U
MMCbMEHHOU popme
KommykaTusHbIe:
KOHTPOJHPYIOT
JIEHCTBUS TapTHEpa
25 | KonTpouabHasn Koutpons Hayuamcs: PeryasiTuBHbI€: [IposiBisitoT
padora Ne2 MPEIMETHBIX U NIPUMEHSTh Ocy1ecTBISIIOT OTBETCTBEHHO-CTh
10 TEME MeTaInpeaAMETHBIX MOJTy4eHHbBIE HUTOTOBBIN U 3a pe3yNnbTaThl
«MeTamnab y4eOHBIX IEHCTBUM TO | 3HAHUS U MOIITAroBLIN
Teme «MeTaib» chopMUPOBaHHBIE | KOHTPOIb IO
YMEHUS ISt pe3ynbTaTy
pemienus yueOHbIX | Ilo3HABaTebHBIE:




3a1a4 Crposit peueBoe

BbICKa3bIBaHUE B

YCTHOU U

nUChMEHHOU hopme

KomMmykaTuBHbIe:

KOHTPOJIHMPYIOT

JICCTBHs MapTHEpa

26 | MpakTuyeckas OcymiecTBienue Hayuamcsa: PeryasituBHble: PazButue

padora Nel LEMOYKH XMMHYECKUX | oOpalaThcs ¢ OcymiecTBIsIIOT KOMMYHUKAaTUBHO
«Ocy1ecTBieHne MpeBpaIieHUun 1a00paTOPHBIM MOIIAaroBbIN ro KOMIIOHEHTA B
LETTOYKH 000py/I0BaHUEM U | KOHTPOJIb IO 001IeHUN U
XUMHUYECKUX HarpeBaTeIbHbIMU | PE3YyNbTaTy COTpYIHUYECTBE
MpeBpaLIeHU I npudopamu B CO CBEpCTHUKaMU
METaJJIOB.». COOTBETCTBUHU C Ilo3naBaTenbHble: | ¥ YIHTEIIMU

npaBUjIaMu Biageror o0Omum
TEXHUKU MIPUEMOM PEIICHUS
0e30I1aCHOCTH, 3amay

OIMCBLIBATh KommykaTuBHbIE:
XUMHAYECKUHM Y4uThIBalOT pa3Hbie

9KCIEPUMEHT C
IIOMOIIBIO SI3bIKA
XHMHUHU, J1eN1aTh
BBIBO/IbI T10
pe3ynbTaTam
JKCIIEpUMEHTA.
Honyuam
803MOJICHOCTb
HAYYUMbCs:
0CO3HaBaTh
HE00X0/IMMOCTh
COOIIOICHUS
npaswiiTh u OT
JUIsl COXpaHEHHMS

MHEHHS i CTPEMSITCS
K KOOpAWHAITUN
Pa3IMYHBIX TTO3UIIAN
B COTPYIHUYECTBE




30POBbS

OKPYKAIOIIHX.

27 | MpakTH4eckas [lonyuenue u Hayuamca: PeryasiTuBHbIE: OBnanenue
padota Ne2 CBOMCTBA COEAMHEHUMN | oOpaIarbes ¢ OcymiecTBISIIOT HaBBIKaAMU JJIS
«Ilonyuenue n METaJUIOB 1a00paTOPHBIM IOIIArOBBII IIPaKTUYECKON
CBOICTBa 000py/I0BaHUEM U | KOHTPOJIb IO JIeSITEIbBHOCTH
COEIMHEHU N HarpeBaTelIbHBIMH | PE3YIbTaTy
METAJLIOBY. npubopamu B

COOTBETCTBUHU C ITo3naBaTenbHbIE:
MpaBuIaMu CrposTt pedeBoe
TEXHUKH BBICKa3bIBAaHUE B
0e30MacHOCTH, YCTHOM U
OTIMCHIBATH nucbMeHHOU opme
XUMUYECKAN KommykaTusHbIe:
9KCIIEPUMEHT C Y4uTHIBaIOT pa3HbIe
MOMOMUIBIO S3bIKA MHEHUS U CTPEMSITCS
XUMHH, JIeNaTh K KOOpJIUHAINH
BBIBO/IBI 110 Pa3IUYHBIX TO3UIUI
pe3yibraTam B COTPYJIHUYECTBE
JKCIIEPUMEHTA.

Tonyuam

B03MOIHCHOCH

Hay4umocsi:

OCO3HAaBaTh

HE00XOIMMOCTb

COOIrOIEHUSA

npaBwiTh u OT

JUISL COXpaHEHUS

310pPOBbS

OKPYKAIOILHX.

28 | IIpakTHYecKkas Pemenne Hayuamcs: PerynasitTuBHbIe: OsnajeHue [udposa
padora Ne3 HKCIEPUMEHTANIBHBIX | 00OpaIlaThes C OcCyIIecTBISIOT HaBbIKAMU A1 | 5
«Pemenne 3a/1a4 Ha 71a00paTOPHBIM HOLIaroBbIf NPaKTUYEeCKON | j1aboparo




AKCIIEPUMEHTAIIb pacro3HaBaHUE U 000py/I0BaHUEM U | KOHTPOJIb IO JESTENIbHOCTH | pusd
HBIX 33/1a4 Ha MOJTy4YECHHE HarpeBaTelbHbIMU | PE3yJbTaTy RELEON
pacro3HaBaHUE U COEIMHEHUI npudbopamu B
MOJIy4YeHUE METaJIJIOB COOTBETCTBUHU C Ilo3naBaTenbHbIE:
BELIECTB. npaBujIaMu [IpoBogsT
TEXHUKU CpaBHEHHUE U
0e30MmacHOCTH, KJIaCCU(PUKAIUIO TIO
OTIMCHIBATh 3a/ITaHHBIM
XUMHYECKUAN KPUTEPUSIM
JKCIIEPUMEHT C KommykaTusHbIe:
TIOMOUIBIO SA3bIKA JoroBapusarorcs o
XUMUH, JeNaTh COBMECTHBIX
BBIBO/IBI 110 JIEHCTBUSIX B
pe3ynbTaTam Ppa3IUYHBIX
JKCIIEPUMEHTA. CUTYaIUsIX
Tonyuam
B03MOACHOCT
HAy4umocsi:
OCO3HAaBAaTh
HEO00X0IMMOCTb
COOIrOIEHNSA
npaBwiTh u OT
JUISL COXpaHEHUS
CBOETrO 3/I0POBbSl U
OKPY>KAIOIIHX.
Tema 3. Hemerawibi(264.)

29. | CsolicTBa Oo6mast Hayuamcs: naBats | PeryjasiTuBHbIe: dopMupoBaHue [udposas
POCTBIX XapaKTEpPUCTUKA onpeneaeHus IImanupyror cBou TOTOBHOCTH U nabopaTopust
BEILIECTB - HEMETAIJIOB: HOHITHSAM JIEMCTBUS B CBSI3U C CHOCOOHOCTH K HOXHM??
HEMETAJLIOB. TMOJIO)KEHUE B «3JIEKTPOOTPHUIIATE | MTOCTABJICHHOM 00y4YeHHIO U (basosbiii
Asotporus [Tepuouueckoi JILHOCTB « 3aja4eii u camopassutiio i | YPOBEHE).KOM

CUCTEME XUMHUYECKUX | AJUIOTPOIUS» YCIIOBHSIMU €€ camoo6pazopann | TVICKT
3JIEMEHTOB XapaKTEepPU30BaTh penieHus 10 Ha OCHOBE TOCYAbL 1

060opyoBaHU




. Y. Menneneena,
0COOCHHOCTH
CTPOCHHS aTOMOB,
AIEKTPOOTPUIIATETHHO
cthb (D0) Kak mepa
«HEMETAITTHYHOCTHY,
psan 0.
Kpucranmnmaeckoe
CTPOCHHE HEMETAIIJIOB
— TIPOCTHIX

BCIIICCTB.
Amnorponus.
duznyeckue
CBOMCTBA
HEMETAJIOB.
OTHOCHTENBHOCTh
MOHITUI «METAJI» U
«HEMETAIII»

HEMETAILIBI 10 UX
IIOJIOKECHUIO B
IICXD
J.M.Menneneena,
OIIUCHIBATh
CTPOCHHE
¢duznueckue
CBOMCTBA
HEMETAILJIOB,
OOBICHATH
3aBHCHMOCTD
CBOMCTB
HEMETAJIOB OT UX
nonoxenus [ICXD
J.M.Menneneena;c
OCTaBJIATh
Ha3BaHM
COEeqUHEHNN
HEMETAJIOB I10
bopmyne u
dbopmyn mo
Ha3BaHMIO,
Hay4aTcs 1aBaTh
onpeneacHus
«AIJIOTPOTIUSD»,
«aIJIOTPOITHBIE

MO U (UKW,
Honyuam
603MOAHCHOCHIb
Hay4umocsi.
MPOTHO3UPOBATH
CBOICTBA
HEU3YUYEHHBIX

Ilo3HaBaTenbHbIE:
CraBsT u
bopMyIUpPYIOT LENH
U Ipo0OJIeMBI ypoKa
KomMmykaTuBHbIe:
AJlekBaTHO
UCIIOJIB3YIOT
pedeBble CpPeaCTBa
U1 3 HEKTUBHOTO
pelieHus
KOMMYHUKATUBHBIX
3a1a4

MOTHUBaIIUM K
00y4eHHIO U
MO3HAHUIO

A
AJIAYUCHHUYCC
KHX OIIBITOB




DJIEMCHTOB U UX
COEIMHEHNU Ha
OCHOBE 3HAHUI O

NEPUOIUIECKOM
3aKOHE
30 | Bomopon [Tonoxenue Bogopoaa | Hayuamcs: PeryasituBHblie: DopMUPYIOT

B [lepuoauueckoii XapaKTepU30BaTh PaznuyatoT cnocod U | KOMMYHUKaTUBH
CUCTEME XMMHUYECKHUX | BOJIOPOJ IO €ro pe3ynbTaT AEUCTBUS | bIil KOMIIOHEHT B
3JIEMEHTOB MI0JIO’KEHUIO B IMo3naBatenbHble: | OOLICHUU U
1. . Menneneesa. [ICX5 Brnagerot o6mum COTPY/HUYECTBE
Crpoenue atoma u J..A.MenneneeBa, | NpUeMOM PEIIEHUS | CO CBEPCTHUKAMH
MOJIEKYJIBI. XapaKTepU30BaTh 3a1a4 B IIpoliecce
®dusnueckue u CTPOEHHUE aToMa KommykaTuBHbIe: | 00pa30BaTelIbHON
XMMHYECKHE CBOMCTBA | BOJIOPOAA, JloroBapuBaroTcsi 0 | AESITEIbHOCTH
BOJIOPOJA, €T0 OOBSCHSATH €T0 COBMECTHOM
MOJTYy4YEHUE U BO3MOJKHBIE JIESATENBbHOCTH MO
IIPUMEHEHHUE. CTENEHU PYKOBOJCTBOM
JIa0. onbIThI: OKMCIICHUS, YUUTEIS
20. Ionyuyenue XapaKkTepu30BaTh
Y Pacro3HaBAHUE buznueckue u
BOJIOpOAA XUMUYECKUE

CBOMCTBA

BOJIOpOJA,

OOBSACHATH

3aBUCHUMOCTb

CBOMWCTB BOJIOPOJIa
OT IIOJIOJKECHHS €ro
B IICXD
JI.I.MeHpeneena,
OITUCHIBATh
1ab0paTopHbIE U
MPOMBIIIJICHHBIE
CITIOCOOBI




TIOJTy4CHUS
BOJIOpOJA .
Honyuam
B03MOHCHOCHIb
HAyuumCsi.
OOBICHATH
JIBOMICTBEHHOE
MTOJIOKEHHUE
Bojiopoaa B I[ICXD
J.M1.Menneneena,
IPaMOTHO
oOparaThcs ¢
BEIIECTBAMU B

MOBCETHEBHOM
KU3ZHU
31 | T'anorensr. Ob6mas Hayuamcs: PerynasiTuBHbIE: [IposiBisiroT
XapaKTepUCcTUKa XapaKTepU30BaTh [Tnanupyrot cBou HKOJIOTHYECKOE
TaJIOTEHOB: CTPOEHUE | CTPOEHHUE MOJIEKYN | JCHCTBUS B CBS3M C | CO3HAHUE
aTOMOB; ITPOCTHIE TaJIOreHOB, MOCTaBJIEHHOM
BEIIECTBA U OCHOBHBIE | ONHKCHIBATD 3ajade u
COeIMHEHUSs buznueckue u YCIOBUSIMU €€
raJIOreHOB, X XUMHYECKHE pelieHus
cBoiicTBa. Kparkue CBOMCTBA Ilo3HaBaTe/IbHBIE:
CBEIICHHUS O XJIOpe, raJIoreHoB Ha CraBar u
Opome, bTope u oae. | OCHOBE bopMynuUpyIOT 1ENH
[Ipumenenue HAOIOJICHHI 32 UX | U IPOOJIEMBI YpOKa
TaJIOTeHOB U IpeBpaleHUsIMU KomMmykaTuBHbIE:
UX COCIMHEHUH B BO BpeMs AJeKBaTHO
HApOJIHOM XO34HCTBE. | IEMOHCTPALIMOHHBI | UCTOJb3YIOT
JleMoHCcTpanuum: X OIIBITOB, peueBble CpeacTBa
OO0pa3s1bl raJoreHoB OOBSICHATD 11 3PPEKTUBHOTO
— 3aBHCUMOCTh peLIeHHs
MIPOCTHIX BEIIECTB. CBOMCTB rajloreHoB | KOMMYHUKATHBHBIX




Bzaumoneiictue X OT MNOJIOKEHHUS B | 3aJa4
rajioreHoB ¢ HaTpuem, | [ICXD JI.W.
aIIFOMUHHCM. Menpeneena,
BriTecHeHne XJ10poM | COCTaBIIATh
Opoma unu oja us bopmyIbr
pacTBOPOB UX COJIEH COCIMHEHU I
rajJoTeHOB U TI0
dopMynam 1aBathb
Ha3BaHUS
COCTUHCHUSM
rajoreHOB
Honyuam
B03MONCHOCMb
HAYUUmMsbCs:
OCO3HaBaTh
HEOOXOIMMOCTh
COOIrOIeHNSA
paBUI
9KOJOTHYECKOU
0€301aCHOCTH TpH
oOpareHuu ¢
rajoreHaMu
32 | 'anorenoBoa0pO OCHOBHEIE Hayuamcs: PeryasiTuBHbIE: Bocmuranue Ludposas
JHbIE KUCJIOThI U COCIMHEHUS YCTaHaBIUBATh YuureiBaoT OTBETCTBEHHOTO naboparopust
HUX COJIH raJIoreHOB: CBSI3b MEXIY MPABUJIO B OTHOLIEHNA K o XHMHF
rajloreHOBOIOPOJIBI, | CBOMCTBaMHM IIAHUPOBAHUHU M IPHUPOJIE (basosbiit
conu COEJIMHEHUH M UX | KOHTpOJIE crnocoba YPOBEHB),KOM
raJOreHOBOJOPOJIHBIX | TPUMEHEHUEM, penieHus TUICKT
KHCJIOT. u3yuath cBoiictea | Ilo3HaBaTelbHbIE: TIOCyAbt 1
JdeMoncTpanum: COCAVHECHUN Hcronp3yroT oucKk obopynosanu
OO0pa3ibl NPUPOJIHBIX | TaJOTEHOB B XOJI€ HEO0OXO MO A
COEIMHEHUH XJI0pa. BBITIOJTHEHHS MH(pOPMALIUH IS AT YICHAHCC
JIa6. onbITHI: 1a60PaTOPHBIX BBINOJTHEHHS KHX OIILITOB




27. KauectBeHHnas
peakius Ha
raJI0r€HUA-UOHBI

OTIBITOB ,
Honyuam
603MOJICHOCHb
HAYYUmMobCsi:
UCII0JIb30BATh
IpHoOpeTEeHHbIE
KOMITETEHIINH [TPU
BBITIOJTHEHUH
IPOEKTHBIX paboT
10 U3yYEHHIO

y4eOHBIX 3aIaHHH C
MCIIOJIb30BaHUEM
y4eOHOM JIUTpaTypbl
KommykaTuBHbIe:
Y4uTHIBaIOT pa3Hblie
MHEHHUS I CTPEMSITCS
K KOOpAWHAITUN
Pa3IMYHBIX MO3ULUNA
B COTPYIHUYECTBE

CBOWCTB U
croco6oB
TOJTyIeHUS U
pacro3HaBaHUs
COeqUHEHNN
raJIOr€HOB
33 | Kucnopoa. O30H. Crpoenue atoma u Hayuamcs:, PerynasiTuBHbIE: CrpemiieHne K
Bona. AIIOTPOTIHS XapaKTepU30BaTh Paznuyarot cioco® u | 3m0poBOMY
KHCJIOpO/Ia; CBOICTBA | CTPOCHHE pe3yabTaT AeUCTBUS | 00pa3y KU3HU
U TIPUMEHEHUE €ero MOJIEKYJIbI Ilo3naBaTenbHbIE:
AJJIOTPOTIHBIX KHCJI0pO/a, Brnanetor o6uum
Moaubukamnuii. JIab. | cocTaBIsIThH MIPUEMOM PEILICHUS
ONBITHI: XUMHYECKHE 3aga4
28. Ilonyuenue ypaBHEHUS, KommykaTusHbIe:
U pacrio3HaBaHue xapakrepusytomue | JloroBapuBarotrcs o
KHCJIOpoJIa XUMHYECKUE COBMECTHOM
CBOICTBa JEeSITeIbHOCTH MO/
KHCJIOpO/a, PYKOBOJICTBOM
OOBSACHATH YUUTES
pPUMEHEHUE
AITOTPOTIHBIX
MoauQUKaIIit

KHCIIOPO/Ia,




OTIMCHIBATh
1a00paToOpHbIE U
IPOMBIIIJICHHBIC
CrocoObI
TIOJTy4CHUS
KHCIIOPO/JIa .
Honyuam
B03MOACHOCT
HAY4UmsCsi:
IPaMOTHO
oOparaThcs ¢
BEICCTBAMH B

MOBCETHEBHOMN
JKU3HHU
34 | Cepa. Crpoenue atoma u Hayuamcs:, PerynasiTuBHbIe: DopMHUPYIOT
CepoBogopon AJUTOTPOTIUS CEPHI; XapaKTEePU30BaTh PaznmuyaroT cnoco6 v | OCHOBBI
CBOICTBA U CTpOEHHUE pe3yJbTaT ACUCTBHUS | SKOJOTHYECKOTO
MIPUMEHEHHE MOJIEKYJIbl CEPBI Ilo3HaBaTebHbIE: | MBIIIJICHUS
POMOHYECKOM CEepHI. 00BACHATH Biageror o0Omum
JemMoHcTpanum: 3aBUCUMOCTD MIPUEMOM PEIICHUS
Bsaumoneiicteue CBOICTB CEphI OT €€ | 3a7a4
cepbl MOJIOKEHUS B KommykaTuBHbIE:
C MeTaJlJlaMHu, I[ICXD JI.1. JloroBapuBarorcs o
BOJIOPOJIOM U Menpeneena, COBMECTHOM
KHCIIOPOJIOM. COCTaBJISTh JeSATETbHOCTH,
JIa6. onbIThI: XUMHYECKHE IpUX0Jis K 001IeMy
29. 'openue cepbl HA | ypaBHEHHUS, PEIICHUIO
BO3/yXE U B XapaKTepU3YIOIIHe
KHCIIOPO/Jie XUMHYECKHE
CBOMCTBA CEpHI,
OOBSCHATH
MPUMEHEHHE

AJUIOTPOIHBIX




Mo Au (KA
cepbl
Honyuam
B03MONACHOCT
HAY4UmsCsi:
rPaMOTHO
oOparaThcs ¢
BEIIIECTBAMH B

IIOBCEJHEBHOM
KU3HU
35. | Okcup cepsl (1V). Oxcunel cepol (IV) u | Hayuamces:, PeryasitTuBHbIe: DopMUPYIOT
CepHucras (VD); ux monyuenue, OIIUCHIBATH YuuteiBaroT MHTEpEC K
KHCIIOTa CBOICTBa U CBOICTBa MPaBUJIO B KOHKpPETHOMY
MIpUMEHEHHE COEIMHEHUH Ccephl, | MIAHUPOBAHUU U XUMHYECKOMY
COCTaBIISATh KOHTpOJIE criocoba AIIEMEHTY, TOUCK
ypaBHEHUS pelieHus JOTIOTHUTEILHOM
peakuui, IMo3naBarenbHble: | HHPOpPMALUU O
COOTBETCTBYIOIIUX | VICTIONB3YIOT MOUCK | HEM.
«LIETIOYKEe» HE00X0IUMOi
peBpalieHui uH(bOpMaLUU AJIs
Honyuam BBITIOJTHEHUS
B03MOIHCHOCH yueOHBIX 33JaHUM C
Hay4umocsi: HCII0JIb30BaHUEM
POTHO3UPOBATH yueOHOM TUTPaTyphl
XMMHYECKHE KomMmykaTuBHbIe:
CBOICTBA BEIIIECTB Kontponupyrot
Ha OCHOBE HX NeiicTBUE MapTHEpPa
CBOWCTB U
CTpOEHUs
36. | Oxcun cepsrt (VI). Cepnas xucnora kak | Hayuamcs:, PeryasituBHble:
Cepnas kuciora UIEKTPOJIUT U €€ OTIMCHIBATh Paznuuarot crioco6 u

COJIN, UX MMPUMCHCHUC

CBOMCTBA CEPHOM

pe3ynbTaT IeUCTBUS




B HApOJIHOM
XO35HCTBE.
JdemoHcTpauuu:
OO0pa31bl IPUPOIHBIX
COCIMHEHUH CEpBI.
OO6pa3ipl BaKHEHIIINX
TUTsl HAPOJTHOTO
X035HUCTBa CYJIb(aTOB.

KHCJIOTHBI, B XO0€
IIPOBEIACHUA
1a00PaTOPHBIX
OTBITOB ,
IIPOBOJUTH
Ka4eCTBEHHYIO
peakIuio Ha
cynbdar - HOH

ITo3HaBaTeabHBIE:
Baanerot o0mum
IIPUEMOM pEIIEHU
3aJ1a4
KommykaTuBHbIe:
JloroBapusarorcs o
COBMECTHOM
JIeSITEIIEHOCTM,

JIa6. ombIThbI: Ionyuam IPUXOJAT K 001IEMY
30. CgoiicTBa B03MOICHOCHb pEeLIEHUIO0
pa30aBIICHHOM CEPHOU | Hayuumvcs:
KHCIIOTBI XapaKTepU30BaTh
oco0ble cBOCTBa
KOHLIEHTPUPOBAHH
Ol cepHOU
KHCJIOTHI
37 | Cepnas xucnmoTa CepHas kucnora kak | Hayuamcs PerynasiTuBHbIE: HcnpIThiBatoT [udposas
KaK OKHCIIATENb. OKHCIIATENb. -COCTaBJIATH [Inanupyror cBon 4yBCTBO nadopaTopust
[Tonyuenue u [IpousBoacTBo ypaBuenusi OBP ¢ | meiicTBus B rOpJIOCTH 3a TI0 XUMHH
MIPUMEHEHHE CEpHOM KUCJIOTHI U €€ | Y4aCTUEM CEPHOM | COOTBETCTBUHU C POCCHICKYIO (basosbiit
CEPHOM KHCIIOTBI IPUMEHEHUE KHCIIOTBL, IIOCTABJIEHHON HayKy YPOBEHE),KOM
OTIHMCHIBATh 3amauei u TieKT
obnactu YCIIOBHAMU €€ Hocynpl 1
IpUMEHEHUS] peanuzanun obopynosanH
CEPHOM KUCIIOTHI Ilo3naBaTenbHbIE: A
Ionyuam Brnazerot o6mum AT YICHIHCC
B03MOICHOCIIL NPUEMOM pPELICHHUS KHX OIILITOB
Hay4umocs: 3a/1a4
MPUBOIUTH KomMmykaTuBHbIe:
PUMEPBI KonTonupyror
ypaBHEHUH JICUCTBHUS MapTHEpa

peaKHHﬁ, JICKaAIIUX
B OCHOBC




MIPOU3BOJICTBA
CEpPHOM KUCJIOTBI

38 | A3oT m ero Crpoenue atoma u Hayuamcs:, PerynsiTuBHbIe:
CBOMCTBA MOJIEKYJIbI a30Ta; XapaKTEPU30BaTh [InanupyroT cBOM

CBOMCTBA a30Ta Kak CTPOCHHE aTOMa U | ICHCTBUSI B CBSI3H C

MPOCTOTO BEIIECTBA MOJIEKYJIBI a30Ta, | MOCTaBJIEHHON
OOBICHSATH 3ajgaueil u
3aBUCHUMOCTD YCIIOBHSIMU €€
CBOWCTB a30Ta OT | peuIeHus
€ro IMOJIOXKEHHUS B Ilo3naBaTenbHbIE:
T1ICXD J1.1. CraBst u
Menneneena, bopMyTHPYIOT LIETH
COCTaBJIATh U Ipo0OJIeMBI ypoKa
XUMUYECKHE KommykaTuBHbIe:
YpaBHEHMUS, AJIEKBATHO
XapaKTEepPU3YIOIINE | HCIOJIb3YIOT
XUMHYECKHE peueBbie CpesIcTBa
CBOMCTBA a30Ta 111 93 HEKTUBHOTO
Tonyuam penieHus
B03MOIHCHOCH KOMMYHUKATUBHBIX
Hay4umocsi. 3aga4
rPaMOTHO
oOparaThcs ¢
BEIIECTBaMHU B
IIOBCEIHEBHON
KU3ZHH

39. | AMmuak. AMMUak, CTpoeHue, Hayuamca: PeryasituBHbIe:
CBONCTBA, MOJIyYEHUE | OIMHUCHIBATH [Tnanupyrot cBou

U MIPpUMCHCHUC. Comn

CBOMCTBa aMMHaKa

JIEHCTBHS B CBS3H C

aMMOHUS, UX B XO/I€ POBEACHHUS | IOCTaBICHHOMN
CBOJNCTBaA U 1a00paTOPHBIX 3agaueil u
IPUMEHEHHE. OTIBITOB, YCIIOBUSIMHU €€
JIa0. onbITHI: IPOBOJNTH peleHus

DopMHUPYIOT
HHTEpEC K
KOHKPETHOMY
XUMUYECKOMY
JIEMEHTY




31. U3yuenue
CBOMCTB aMMHaKa.
32. Pacno3naBanue
coJIe aMMOHHUS

Ka4eCTBCHHYIO
peaKIHio Ha UOH -
aMMOHUS

Honyuam
B03MOHCHOCHIb
HAyuumCsi.
MIPUBOTUTH
IPUMEPBI
YpaBHEHU U
peaKuunii, JIeKaImnX
B OCHOBE
MTPOMBIIIIIICHHBIX
CIIoco0oB
TTOJTydeHUS
aMMHaKa

Ilo3HaBaTenbHbIE:
CraBsT u
(bopMyIUpYIOT TIeTH
U Ipo0OJIeMBI ypoKa
KomMmykaTuBHbIe:

Kontponupyror
JICCTBHS MapTHEpa

40

Coy aMMOHUS

AMMUaK, CTpO€HUE,
CBOICTBA, MOJTYyYEHUE
u npumeHenne. Conun
aMMOHMS, UX
CBOMCTBA U
IPUMEHEHHE.

JIab. onbITHI:

31. U3yuenue
CBOMCTB aMMHaKa.
32. Pacno3naBaHue
coJieli aMMOHHUS

Hayuamcs:
OIIUCBIBATh
CBOWCTBAa aMMHaKa
B XO/JI€ NTPOBEIACHUS
1a00paTOPHBIX
OIIBITOB,
IIPOBOJIUTH
KauECTBEHHYIO
pEaKlMIo Ha UOH -
aMMOHUS

Honyuam
B03MOICHOCHb
HAYyYUmvcsi.
MPUBOJIUTH
IpUMEPBI
ypaBHEHUH
peaKkuuid, JTexaninx
B OCHOBE

PeryasitTuBHbIe:
[Inanupyrot cBOU
JIIEUCTBUS B CBSI3U C
IMOCTaBJICHHOM
3agadye u
YCIIOBHSIMU €€
perieHus
ITo3HaBaTeabHBIE:
CraBiaT u
bopMynuUpyIOT 1ENH
U IpoOJIEeMBI ypOKa
KommykaTusHbIe:
KonTtponupyror
JIEHCTBUS MapTHEpa

Hudposas
nmabopaTopust

110 XUMUH
(6a3oBbIit
YpOBEHB),KOM
TUJICKT
MOCYAbI U
000py1I0BaHH
a
JUISTyYeHHYEC
KHX OIBITOB




IMPOMBIIIJICHHBIX

croco6oB
HOJIyYEHUS
aMMHMaKa
41. | Okcumpl a3oTa Oxkcunet azota(ll) u Hayuamcs:, PerynsiTuBHbIE:
(V) OTINCHIBATh VY4uThIBaroOT
CBOMCTBA [IPaBUIIO B
COCIMHEHUH a30Ta, | INTAHUPOBAHUU U
COCTaBIISATh KOHTpOJIe criocoba
ypaBHEHUS pereHus
peakuuid, ITo3naBaTeanHLIE:
COOTBETCTBYIOIIUX | Mcrnonb3yroT mouck
«ILETOYKE) HEOOXO MO
TpeBpaInieHui uHpopMaruu 1is
Ionyuam BBITTOJTHEHH S
B03MOICHOCHIb yueOHBIX 33JaHUM C
HAYYUmMvCa. HCITOJIb30BAHNEM
IIPOTHO3MPOBATH yueOHOM TUTpaTypbl
XUMUYECKUE KommykaTusHbIe:
CBOICTBA BEIIIECTB KonTponupyror
Ha OCHOBE HX JICCTBUE MapTHEpa
CBOWCTB U
CTPOCHHMS
42 | Conu a3oTuCTOM A3zoTHas kucnora kak | Haywamcsi:, PeryasituBHbie:
Y a30THOU 3JIEKTPOJIUT, €€ OIIUCBIBATh Paznuyuatot cnoco6 u
KHUCIJIOT. A30THBIE CBOWCTBA U CBOWCTBA a30THOM | pe3ynbTaT ACUCTBUS
ynoopeHus. IIPUMEHEHUE. KHCJIOTHI, B XOJI€ Ilo3naBaTenbHbIE:
JdemoncTpanumn: IIPOBEACHUS Brnagerot o6mum
OO0pa3ipl BaXHEUIINX | TaO0OpaTOPHBIX MPUEMOM PEILIEHUS
JUTSL HAPOTHOTO ONIBITOB 3a1a4
X03s1icTBa HUTPATOB. | [lonyuam KommykaTuBHbIe:
JIa0. onbITHI: 603MOJCHOCTb JloroBapuBarorcs o
33. CaoiicTBa HAyuumvCsi. COBMECTHOM




pa3z0aBiieHHOM
a30THOU KHUCJIOTHI

COCTaBJIATh
«ILETIOYKN»
IIPEBPAILCHU 110
aszory

NS TeTBHOCTM,
IPUXOJAT K 001IEMY
peLIeHnI0
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docdop.

Crpoenue atoma u
aitotporust pocdopa,
CBOMCTBa 0€JIoro 1
KkpacHoro (ocdopa,
WX IPUMEHEHHE.
OCHOBHBIE
COCTMHEHUS: OKCH/T
docdhopa (V) u
oprodochopHas kuc-
nota, pocdarsr.
docdopHbIe
ynoOpeHus.
JdemoHcTpaumnu:
OO6pa3iel TPUPOIHBIX
COeIUHEHNN
dhochopa. O6pasim
BaXKHEHIINX IS
HApOJHOIO X03siicTBa
dhocdaros.

Jlab. ombIThI:

35. I'openue docdopa
Ha BO3/yXe U B
KHCJIOpO/IE.

36. Pacnio3HaBanue
¢docdaros

Hayuamca:
XapaKTepU30BaTh
CTpOEHHuE aTomMa
hocdopa,
O0OBSICHATH
3aBUCHUMOCTD
CBOMCTB ocdopa
OT €r0 TOJIOKCHUS
B [ICXD JI.N.
Menneneena,
COCTaBIISATh
XUMHYECKHE
ypaBHEHUS,
XapaKTepHU3yIOIIHe
XUMHYECKHE
CBOMCTBA a30Ta

B pe3yJbTaTe
POBEICHUS
1a00paTOPHBIX
OTIBITOB,
POBOJUTH
Ka4yeCTBEHHYIO
PEaKIuio Ha
docdar - noH
Honyuam
B03MOACHOCHD
Hay4umocs:
OTIMCHIBATh
dusnueckue u

PerynsiTuBHbIE:
[InmanupyroT cBon
JNIEUCTBUS B CBSI3U C
MOCTABJIEHHO N
3aJa49en U
YCIIOBHSIMU €€
pereHus
Ilo3HaBaTe/bHBbIE:
CraBst u
bopMynUpPYIOT LENH
1 TIpo0JIeMBI ypoKa
KommykaTuBHbIE:
AJleKBaTHO
UCIIOJIB3YIOT
pedeBbIe CPEACTBA
111 9 HEKTUBHOTO
peuieHus
KOMMYHUKATHUBHBIX
3a1a4y

DopMHUPYIOT
HHTEpEC K
KOHKPETHOMY
XUMHUYECKOMY
JIEMEHTY, ITOUCK
JIOTIOJTHATEIIbHON
uH(pOopMaLUU O
HEM.




XUMHNYECCKHUEC

IPOIIECCHI,
SIBJISTFOTIIACCS
94acThIO
KpPYroBOpOTa
BCIIICCTB B
IPHUPOJIC
44 | CoenuneHus Crtpoenue aToma u Hayuamcs: PeryasituBHbie: DopMUPYIOT
dbocdopa. aiotpornust pocdopa, | XxapakTepu3oBaTh [TnanupyroT cBOM WHTEpEC K
docdopHbie CBOMCTBa 0€JI0ro 1 CTPOCHHE aToMa JICHCTBUSI B CBS3U C | KOHKPETHOMY
yaoOpeHwusl. kpacHoro (ocdopa, docdopa, MOCTaBJIEHHO M XUMUYECKOMY
WX IPUMEHECHHE. O0OBSACHATH 3aavei u DIIEMEHTY, TTOUCK
OcHoBHBIC 3aBUCHUMOCTD YCIIOBUSIMH €€ JIOTIOTHUTEITLHOM
COCIMHEHUS: OKCU CBOMCTB ochopa | pemieHus uH(pOopMaLnHU O
docdhopa (V) u oT ero nojioxxenust | [lo3HaBaTeJIbHbIE: | HEM.
oprodocdhopnas kuc- | B [ICXD JI.W. CraBsT u
nota, pocdarsr. Menneneena, bopMyTHPYIOT LIETH
docdopHbIe COCTaBJISITh 1 TIpo0JIEMBI ypoKa
ynoOpeHus. XUMHYECKHE KomMmykaTuBHbIe:
JdemoHcTpauuu: YpaBHEHUS, AnekBaTHO
OO0pa3ibl NPUPOIHBIX | XapaKTepU3YIOLIUE UCIOJIB3YIOT
COeIMHEHUI XUMHYECKHE peueBbIe CpeicTBa

dhochopa. O6pasim
Ba)KHEUIINX JUIA
HApOJHOTO X03s5iCTBa
docdaros.

Jlab. omnbIThI:

35. I'openue docdopa
Ha BO3/yXe U B
KHCJIOpO/IE.

36. Pacnio3naBanue
¢docdaros

CBOMCTBA a30Ta
B pe3yJbTaTe
POBEICHUS
71a00paTOPHBIX
OTIBITOB,
POBOJUTH
Ka4yeCTBEHHYIO
PEaKIuio Ha
docdar - non
Honyuam
803MOACHOCHD

111 9 HEKTUBHOTO
peLIeHuUsI
KOMMYHHKATHBHBIX
3a7a4




Hayiumovcs.

OTIMCHIBATh
dusngeckue u
XUMUYECKUE
IPOLIECCHI,
SIBJISTFOIITAECS
YaCThIO
KpyroBopoTta
BEIIIECTB B
TIpUPOJIe
45 | Yrnepon. Anmas. Crpoenue atoMa u Hayuamcs: PeryasituBHble: dopmupyroT
I'padur. AJUTOTPOTINSA XapaKTEepPU30BaTh PaznuuatoT cioco6 u | uHTEpECE K
yriepoja, CBOCTBa CTpOEHHuE aTomMa pe3yibTaT ACUCTBUS | KOHKPETHOMY
ero MoauuKaui u yriiepona, Ilo3HaBaTebHBIC: | XUMUYECKOMY
UX IPUMEHEHHE. O0OBSACHATH Brnanetor o6uum AIIEMEHTY, TOUCK
JeMoHcTpanum: 3aBUCUMOCTh IIPUEMOM PELIEHUSI | JOMOJHUTEIbHON
[Tornomenue yriem CBOICTB yriiepoga | 3agad nHpopMmaruu o
PacTBOPEHHBIX oT ero nojioxxeHust | KoMMykaTuBHbIE: | HEM.
BEIIECTB MJIA r'a30B. B IICXD J.H. JloroBapusarorcs o
Boccranosnenue Menpeneena, COBMECTHOM
MEH U3 ee OKCHIa COCTaBIISATh NEeSITENIbHOCTH 10/
yTJIEeM. XUMHYECKHE PYKOBOJCTBOM
JIa0. onbITHI: YpaBHEHUS, YUUTENS
37. 'openue yrius B XapaKTEepU3YIOLINE
KHCJIOpOJie XUMHYECKUE
CBOMCTBa yriepojaa
Honyuam
B03MOIACHOCH
Hay4umocs:
ONUCBIBATh
dusnueckue u
XUMUYECKUE

ITPONECCCHhI,




SABJIAIOIIHNECSA

4acTblO
KpyroBopoTa
BELIECTB B
IpupoJie
46 | YrapHbIii u Oxkcune! yraepona (1) | Hayuames:, PerynsiTuBHbIE: DopMUPYIOT
YTJIEKUCIIBIN Ta3bl u (IV), ux OIIUCHIBATH YuuteIBaroT yMEHUE
CBOICTBa U CBOMCTBA OKCUJOB | MPABUJIO B HCII0JIb30BATh
MIPUMEHEHHE yriaepoaa, IUTAHUPOBAHUU U 3HaHUA B OBITY
COCTaBIISATh KOHTpoJIe criocoba
ypaBHEHUS perieHus
peaxkuuid, ITo3naBaTeanHLIE:
COOTBETCTBYIOIIUX | Mcrnonb3yroT mouck
CLETIOYKE) HEOOXO MO
MIPEBPAILCHUH . uH(bOopMaLUU AJs
IIPOBOJIUTH BBITTOJTHEHH S
KA4ECTBEHHYIO yueOHBIX 33JaHUM C
peaKLuio o HCITOJIb30BAaHNEM
pacro3HaBaHUIO yueOHOM TUTPaTyphl
yraekucnoro raza | KommykaTuBHbie:
Tonyuam KonTpoaupyror
B03MOICHOCHb JICCTBHE MapTHEpa
HAYyYUmvCsi.
IPOTHO3UPOBATH
XUMUYECKUE
CBOICTBA BEILIECTB
Ha OCHOBE HX
CBOWCTB U
CTpOEHUs
47 | YronpHas YroJsbHAs KUCIOTA. Hayuamcs: PerynssTuBHbIe: DopMUpYIOT
KHCJIOTA U €€ Conu yronpHOI JlaBaTh Paznuuarot cnoco6b u | ymeHus
COJIN. KHCJIOTBI: KaJIbIIUT, OTIPEJEIICHUS pe3yabpTaT IEUCTBUS | UCIIOJIB30BATh
coJia, IoTall, UxX MOHSITUSIM IMo3HaBaTeIbHBIE: | 3HAHUS B OBITY




3HAUCHUE ¥ PUPOJC
U JKU3HU YeJI0BEKa.
KecTkocTh BOABI U
CrocoObI ¢e
YCTpaHCHHSI.
JdemoHcTpaumnu:
OO0pa31bl IPUPOTHBIX
COCAUHCHUI
yraepoja. O6pasisl
BaXXHEHUIITNX I
HApOJIHOTO XO3SIMCTBA
KapOOHATOB.

JIa0. onbITHI:

38. [lonyuenue
YTOJIBHOM KUCIOTHI 1
HU3y4YECHHUE €€ CBOMCTB.
39. Ilepexon
KapOOHATOB B
TUAPOKApOOHATHI.

40. Paznoxenue
ruapokapOoHaTa
HATpUS

<GKE€CTKOCTH BOJIBI»
,OTIMCHIBATH
CBOWCTBA YTOJILHOM
KHUCIIOTHI,
COCTaBJISITh
ypaBHEHUS
peaxkuuid,
COOTBETCTBYIOIINX
«IIETIOYKEH
MIpEBpALICHUN ,
COCTaBJISITh
Ha3BaHUA COJIeH
YTOJIBHOM
KHCJIOTHI,
IIPOBOJIUTH
KA4ECTBEHHYIO
peaKIuio Ha
KapOOHAT - HOH
Tonyuam
B03MOICHOCHb
HAYYUMbCA:
IIPOTHO3UPOBATH
XUMUYECKUE
CBOICTBA BEILIECTB
Ha OCHOBE HX

Bnageror o6mmm
MPUEMOM PEIICHUS
3az1a4
KommykaTuBHbIe:
oroBapusarorcs o
COBMECTHOM
JIESTeTLHOCTM,
IPUXOJAT K 001IEMY
pelIeHunto

CBOWCTB U
CTpOCHUS
48. | Kpemuuii u ero Crpoenue atoma Hayuamcs:, PerynsitTuBHbIe: DopmMUpYyIOT
COCIMHEHUS KPEMHHS; XapaKTEepPU30BaTh AJleKBaTHO MHTEpeca K

KPUCTAJUTMUECKUI CTPOEHHE aToMa BOCIIPUHUMAIOT KOHKPETHOMY
KPEMHHU, €ro KpEMHUS, MPEAIOKEHUS U XUMUYECKOMY
CBOWCTBA U OOBSACHATH OLIEHKY YUUTENS U AJIIEMEHTY, MOUCK
MIPUMEHEHHE 3aBUCHUMOCTD OJJHOKJIAACHUKOB JIOTIOJIHUTEITbHOM




CBOMCTB KPEMHUSA IMo3HaBaTenbHble: | UH(GOPMALUU O

OT ero noJjioxkeHus: | BriOupatror HEM.

B [ICXD JI.W. HauOosiee

Meneneena, 3 PeKTUBHBIE

COCTaBJISITh CrocoObI pereHus

XUMUYECKHE 3a/1ad4,

ypaBHEHUS, KOHTPOJIUPYIOT U

XapaKTEPHU3YIOUIME | OILIEHUBAIOT MPOIIECC

XUMUYECKHE U pe3yabTar

CBOWCTBA KPEMHHS | JIEATEITLHOCTH

Ilonyuam KommykaTusHbIe:

B03MONHCHOCHb JloroBapuBaroTcs o

HAy4umocsi: pacrpeeieHun

rPaMOTHO byHKUMI U poeil B

oOparaThcs ¢ COBMECTHOM

BElIECTBaMHU B NEeSITEIbHOCTH

IIOBCEIHEBHOM

KU3ZHU

49 | CunukatHas [Tonsarue o Hayuamca: PeryasiTuBHbIE: DopMUPYIOT
MIPOMBIIIJIEHHOCT CUJIMKaTHON MPAKTHYECKOMY Paznuyarot cioco0 U | noHUMaHue
b IPOMBIIIIIEHHOCTH. PUMEHEHHUIO pe3yabTaT IeHCTBUS | OCOOEHHOCTEH

CTexJio, IIEMEHT, COETMHEHUH Ilo3naBaTejibHBIE: | )KU3HU U TPyJa B
KepaMmHKa. KPEMHUS Brnanetor o6uum YCIOBUAX
JlemoHcTpanum: Tonyuam IpUEMOM pelieHuss | nHbopMaTu3aluu
OO0pa3iel cTeKa, B803MOIICHOCb 3a7a4 oOmrecTBa
KEepaMHKH, [IeMEeHTa HAYYUmMvCsi. KomMmykaTuBHbIe:

POTHO3UPOBATH JloroBapuBaroTcs o

XUMHYECKUE COBMECTHOM

CBOMCTBA BEIIECTB | JIEATEIbHOCTH O]

Ha OCHOBE HX PYKOBOJCTBOM

CBOWCTB U YUUTEIS

CTPOCHUS




50. | O6o0mmeHHE 110 Hayuamcs: PerynsiTuBHbIE: Bripaxarot
TeMe 0000m1aTs 3Hanus | Baocst aJICKBaTHOE
«Hemeramibi» U TIPE/ICTABIISITh UX | HEOOXOIUMBIE MMOHUMAaHHE

cxeM, Talmuil, KOPPEKTHUBHI B MPUYMH ycIiexa u
Mpe3eHTalni JIEHCTBUE TOCJIE €T0 | Heycrexa
3aBEpIICHUS Ha yueOHOM
OCHOBE €To0 yueTa JeSTeTbHOCTH
CIICJIAaHHBIX OIIHOOK
IHo3HaBaTebHBIC:
CrposTt pedeBoe
BBICKa3bIBaHUE B
YCTHOU U
MMCbMEHHOU popme
KommykaTusHbIe:
KoppekTtupyror
JIEWCTBUS MapTHEpa

51 | KonTpouabHasn Koutpons Hayuamcs: PeryasiTuBHbI€: [IposiBisitoT
padora Ne3 no MPEIMETHBIX U MPUMEHSTh OCYILIECTBIISIOT OTBETCTBEHHOCTh
TeMe MeTanpeIMETHBIX MOJIy4YeHHbIE MOIIATOBBIN U 3a pe3yabTaThl
«Hemeramnb» y4eOHBIX JICHCTBHM MO | 3HAHUS U WUTOTOBBIN KOHTPOJIb

teme «HemeTammbny chopMUpOBaHHbBIE | 110 PE3YNIbTATY
YMEHHUS 1151 Ilo3naBaTenbHbIE:

penieHus yaeOHbIX
3aa4

CTpOSIT peueBoe
BBICKa3bIBAHUE B
YCTHOU U
NUCbMEHHOM (hopme
KommykaTusHbIe:
YUUTBIBAIOT Pa3HbIe
MHEHUS U
CTPEMATHCA K
KOOpJAMHALNH
pa3IMYHbIX NO3ULUI
B COTPKYJHHUYECTBE




52 | IlpakTHYecKkas Pemenue Hayuamcs: PeryasituBHbie: VYmeror Hudposas
padora Ned SKCIIEPUMEHTAJIHBIX | 0OpamaThes ¢ OcymiecTBISIIOT YIpaBJIATh cBOEH | Jlaboparopus
«Pemenune 3a7a4 110 Teme 1a00paTOPHBIM IOIIArOBBIN HO3HAaBaTeNbHOW | IO XUMHH
3KCIIEPUMEHTAIID «IToarpymma 000pYI0BaHUEM U | KOHTPOJIb 110 nesiTenbHOCThI0 | (0830BBIH
HBIX 32134 110 KHCIIOPOIa» HATrPEBATENLHBIMU | PE3YIBTATY YPOBEHE),KOM
TeMe npubopamu B TIIeKT
«Toxrpynma COOTBETCTBHH C Io3HaBaTe/bHbIE: TIOCYZBL 1
KHCIIOPOIa» TNpaBUIAMH CtposT peueBoe obopynosanm

TEXHUKHU BBICKa3bIBAHUE B A
6e30MacHOCTH, YCTHO#H U ATy deHIeC
OIHCHIBATH MCHLMEHHOM (popme KHX OIBITOB
XUMHYECKUU

JKCIIEPUMEHT C KommykaTusHbIe:

MTOMOTIIBIO SI3BIKA VYYUTHIBAIOT pa3HbIC

XHMUH, JIeNaTh MHEHHS U CTPEMSITCS

BBIBO/IBI TIO K KOOpAWHAINN

pe3yabTatamMm pa3IMYHBIX TTO3UIHAN

IKCTIEPUMEHTA. B COTPY/ZHUYECTBE

Tonyuam

B03MOJCHOCTb

HAYYUmoscsi:

0CO3HaBaTh

HEO00X0IMMOCTb

COOIrOIEHUSA

npaBun b u OT

JUISL COXPaHCHHS

CBOETO 3JI0POBbSI U

OKPYKAIOIIHUX

53 | IIpakTHYeckas Pemenne Hayuamcs: PeryasituBHbIe: YmMmeror [Mudposa
pab6ora Ne5 HKCIEPUMEHTANIBHBIX | 00OpaIlaThes C Ocy1ecTBisOT YIPaBJIATh CBOEH | 4
«Pemenne 3aja4 1o Teme 71a00paTOPHBIM HOLIaroBbIN MO3HaBaTeNbHOM | aboparo
HKCIIEPUMEHTAIIb «[Toarpymnmna 000pyZIOBaHUEM U | KOHTPOJIb MO JeSITebHOCTHIO pus
HBIX 3aJa4 110 yraepoaa» HarpeBaTeNbHBIMU | PE3YJIBTATy RELEON




TeMe npubopamu B [Mu¢posoit
«Toarpynna COOTBETCTBUH C Ilo3HaBaTebHBbIC: JIaTYUK
azoTa u npaBujIaMu Crposit peueBoe AJEKTPOIIPOBOJI
YIIIEpOaa». TEXHUKU BBICKa3bIBaHUE B HOCTH

0e30MacHOCTH, YCTHOM U

OTIMICHIBATH MMCbMEHHOU popme

XUMHUYECKUMN

AKCIIEPUMEHT C KomMykaTuBHbBIE:

MTOMOIIIBIO SI3bIKA YYuTHIBaIOT pa3HbIe

XHMHWH, JITaTh MHEHUS ¥ CTPEMSTCS

BBIBO/IBI 110 K KOO IUHAITHH

pe3ynpTatam Pa3IMYHBIX MO3UIUN

AKCIIEPUMEHTA. B COTPYJIHUYECTBE

Hlonyuam

B03MOACHOCT

HAy4umocsi:

OCO3HAaBaTh

HEOOXOIMMOCTh

COOIIOIEHNSA

npaBwiTh u OT

JUISL COXpaHEHUS

CBOETrO 3/I0POBbSl U

OKPY>KarOIIHUX

54. | IIpakTyeckas [Tonyuenue, Hayuamcs: PeryasiTuBHbIE: OsnazneHue

padora Ne6 cobupaHue u oOparaThcs ¢ Ocy1ecTBISIIOT HaBbIKaMH JJIA
«[lonyuenue, pacro3HaBaHHe 1a00pPaTOPHBIM MOIIArOBBII MPAKTHYECKOU
coOupanue u ra3oB 000py/I0OBaHUEM U | KOHTPOJIIb IO JESITEIbHOCTH
pacro3HaBaHUE HarpeBaTeNbHBIMU | PE3YIbTaTy
razoB». npubopamu B

COOTBETCTBUU C Ilo3naBaTenbHbIE:

HpaBUIIAMH
TEXHUKH
0e30MacHOCTH,

Crpost peueBoe
BBICKA3bIBaHUE B
YCTHOU U




OITUCHIBATh
XUMHYECKHI
SKCIIEPUMEHT C
IIOMOIIBIO S3BbIKA
XUMHMH, JeNIaTh
BBIBOJIBI 1O
pe3yibTaTam
JKCIIEPUMEHTA.
Honyuam
603MONCHOCHIb
HAYUUmvCsi:
0CO3HAaBaTh
HE0O0XO0INMOCTh
COOIrOIeHNSA
npaBwiTh u OT
JUTSI COXpaHEHUS
CBOETO 3/I0POBBS U
OKPYXKAIOIINX

nUuCchMEHHOU hopme
KommykaTuBHbIe:
Y4uTHIBaIOT pa3Hblie
MHEHHUS U CTPEMSITCS
K KOOpAUHAIUN
Pa3IMYHBIX MO3ULIUN
B COTPYIHUYECTBE

Tema 5. Opranudeckue coequnenusi — 11 4.

55.

[TepBonavanbHbIE
CBEICHHUS O
CTpOEHUU
OpraHUYECKUX
BEIIECTB.

[Tepuonuueckuii
3aKO0H U
[Tepuoanueckas
CHCTeMa XMMHYECKHX
9JIEMEHTOB

. Y. Menaeneena.
Du3YeCKU CMBICIT
MOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMEPOB
NepHO/ia U TPYMIIbL.

Hayuamcsa:
0000111aTh
uHpOopMaIrIo 1Mo
TEME B BHUJE CXEM,
BBITIOJTHSATH
TECTOBBIC 33JaHUS

PeryasitTuBHbI€:
[Inanupyrot cBOU
JIECTBUS B
COOTBETCTBUH C
ITOCTaBJICHHOM
3a1a4en u
YCIOBUSMU €€
peanu3anuu
ITo3HaBaTeabHBIE:
CTaBsT

U GOPMYITUPYIOT
e U TPOOIIeMBI
ypOKa; OCO3HAHHO U

[IposBisitoT
OTBETCTBEHHOCTh
3a pe3yabTaT




IMPOU3BOJIBHO CTPOAT

B YCTHOU U
nUChbMEHHOU hopme
KoMMyHHKaTHUBHBI
e:
Bianenune
MOHOJIOTHYECKOU U
JINATTIOTUYECKOU
dbopmamu peun
56. | IIpenenbHbIC 3aKOHOMEPHOCTH Hayuamcs PerynsitTuBHbIe:
YTIE€BOA0PO/IBL. W3MEHEHUsI CBOMCTB :000011aTh Paznuuatot coco6 u
Meran. OraH. 3JIEMEHTOB U UX nH(popMaLHKIo 1o pe3yibTaT AeUCTBUSA
COeIUHEHNN B TeMe B Buae cxeM, | Ilo3HaBaTejabHBIE:
MepHoJiax U Ipymnmnax | BHIIOJIHATD Bnagerot o6mum
B CBETE TECTOBYIO pabOTy, | MPUEMOM pEIICHUS
MpEJICTaBICHUN O 3a7a4
CTPOEHUH aTOMOB KomMmykaTuBHbIe:
3JIEMEHTOB. 3HAYCHUE JloroBapusarorcs o
[Tepuoanueckoro COBMECTHOM
3aKOHa NEeSITEIbHOCTH 10
PYKOBOJCTBOM
YUUTEIS
57. | HenpenenbHbie Buabl xumuueckux Hayuamca: PeryasitTuBHbIe:
yTI€BOIOPOIbIL. CBSI3€H U TUIIBI 000011aTh Paznuuatot cnoco6 u
OTUJIEH U ero KPUCTAJUTHUECKUX uH($OPMALIUIO 110 pe3ynpTaT IeHCTBUS
TOMOJIOTH. PEILIETOK. TEME B BHUJE Ilo3HaBaTenbHbIE:
B3aumocss3b TaOIUIIbI, Brnagerot o6mum
CTpOEHUS ¥ CBOKCTB BBITIOJTHSATH MPUEMOM pPELICHUS
BELIECTB TECTOBYIO paboTy | 3aj1ad4
KommykaTuBHBIE:
KonTponupyror
JIEICTBUS TapHEpa
58 | CrupTsl. Knaccudukarms Hayuamcs: PeryasiTuBHblIe: JlaGopaTopHoe




Mertanoi.
OTaHOJL
MHoroaToMHBIE
CIIUPTHI

XUMHUUYECKUX PEaKLNil
10 Pa3JIMYHBIM
npuU3HaKaM (4ucio u
COCTaB pearupyrommnx
1 00pa3yIoInXCst
BEIIIECTB; HAIUYUE

0000111aTh
UH(POPMALIUIO TIO
TEME B BHJIC CXEM,
BBIIIOJIHATH
TECTOBBIC 3aJ[aHUS

Paznuuaror crmoco6 u
pe3yJbTaT ACHUCTBUS
ITo3HaBaTeabHBIE:
Baaneror o0mum
HIPUEMOM PEIICHUA
3aja4

000opy10BaHME

TpaHUIlBI pasnena ¢as; KomMmykaTuBHbBIE:
TEIIOBOM 3PPeKT; JloroBapuBaroTcst o
H3MEHEHHE CTeIleHel COBMECTHOM
OKHCIJIEHHUSI AaTOMOB; JIEATEILHOCTH IO/
HCITIOJIE30BaHUE PYKOBOJICTBOM
KaTaln3aTopa; YAUTEIIS
HaIpaBJICHUC

MIPOTEKAHMUS).

59. | Anpmerunsl u CkopocTh Hayuamcs: PerynsiTuBHbIE: HNmerot
KapOOHOBBIE XUMHUYECKUX pPeakuid | 06001marh Pasznnyaror cioco0 u | 11e10cTHOE
KUCJIOTBL. U (paxTopsl, nHpOopMaIrIo 1Mo pe3yibTaT AEUCTBUSL | MHUPOBO33PEHHE,

BJIMSIOIINE HA HEe TeMe B BHje cxeM, | [lo3HaBaTejbHBIE: | COOTBETCTBYIOIIE
BBIIIOJIHATH Brnagerot o61mum € COBPEMECHHOMY
TECTOBYIO PaboTy MIPUEMOM PEIICHUS YPOBHIO Pa3BUTHS
3a71a4 HayKu
KommykaTuBHbIE:
KonTpoaupyror
JIEHCTBUS TapTHEpa
60. | XKupsr [Ipoctsle u cnoxubie | Hayuamcs: [IposBistoT
BeliecTsa. Mertayuisl 1 | 000011aTh JI0OpOKeNIaTeIbH
HEMETAJIJIBI , COCTaB, nHpOpMaIHIO 110 OCTb,0T3BIBUMBOC
KJaccuduKaus TEME B BHJE CXEM, Tb, KaK
BBIIIOJIHATH MMOHHUMAaHUeE
TECTOBYIO paboTy YyBCTB
61 | Yruesonsl. OO01111e XUMUUYECKHUE Hayuamca: PerynsitTuBHbIe: JpYTUXIIIOEH U
CBOIICTBA OKCHUJIOB U 00001aTh PaznnuaroT crioco0 u | CONepeKUBaHUE
WH(HOPMAIIHIO TI0 pe3ynbTaT IeUCTBUSl | UM

TUIPOKCHJIOB




(ocHOBaHM, KUCTIOT,

TEME B BHUJEC CXEM,

ITo3HaBaTeabHBIC:

amM(pOTEPHBIX BBITIOJIHSATD Bnagerot o6mum
TUAPOKCUIOB), COJIU B | TECTOBYIO pabOTy | IPUEMOM pELICHUS
ceete TOJ] 3a71a4
KomMmykaTuBHbIe:
Kontponupyror
JICCTBHSI IapTHEpa
62. | AMUHOKHUCIIOTBIL. I'enernueckue psapl Hayuamcs: PeryastuBHbie:
benku. MeTajljia, HeMeTaia 000011aTh Paznuuaror crmoco6 u
U TIEPEXOJIHOTO nH(popMaLHKIo 1o pe3ynbTaT AeUCTBUS
MeTainia TeMe B BHUJE cxeM, | [lo3HaBaTesibHbIE:
BBITIOJTHSTH Bnagerot o6mum
TECTOBYIO pabOTy | MPUEMOM PEIICHHS
3a1a4
KommykaTuBHbIE:
KonTponupyror
NEWCTBUS MapTHEpa
63. | . IIpencraBnenus Tpenunr- PerynsiTuBHbIE: Beipaxaror
0 MoJuMepax Ha TECTUPOBAHUE I10 Paznuyarot crioco0 u | ajekBaTHOE
npumepe Bapuantam ['MA pe3yabTaT ACUCTBUS | MIOHUMAHUE
MOJIMATUIICHA. IIPOLUIBIX JIET U Ilo3HaBaTenbHBIE: | IPUYUH yCIEXa U
JIEMOBEPCUU Brnanetor o61um Heycrexa
IPUEMOM pelieHusT | yuyeOHOU
3a1a4 JIeSATEIbHOCTH
KoMMmyHMKaTHUBHBI
e:
KonTtponupyror
JICCTBHUSI MapTHEpa
64. | OGoOmeHue u TectupoBanue mo Hayuamcs: PeryasiTuBHbIE:
CHUCTEMAaTH3aLMs BapHaHTaM IPUMEHSTD OCYILIECTBIISIOT
3HaHUH 110 TeME I'MA nemosepcun [IOJTy4YEHHBIE MOIIArOBBIA U
3HaHUA U UTOTOBBIN KOHTPOJIb

c(opMHUpPOBaHHBIE

110 pe3yabTaTy




YMCHUSA OJId

3aaa4

perieHus yueOHbIX

ITo3HaBaTeabHBIE:
CTPOSIT peyeBOe
BBICKA3bIBAHHE B
YCTHOU U
nUChMEHHOU hopme
KoMMyHHUKATHBHBI
e:

DopMynHpyIOT
COOCTBEHHOE
MHEHHE U TTO3UIIHIO

65

KontponbHas
pabota Ne4 1o
TeMe
«Oprannyeckne
BEILIECTBAY.

66

[ToBTOpEeHUE
TEMBI
«MeTamiby.

67

[ToBTOpEeHUE
TEMBI
«Hemertamie

68

IToaroroBka x
0)C)

OnucaHue MaTepUaIbHO-TEXHUYECKOM 0a3bl 1ieHTpa « ToukapocTay,
HCII0JIB3YEeMOr0 /UIfl PeaJin3aluy 00pa30oBaTeJIbHbIX IPOrPaMM B PaMKax
npenoJaaBaHusl XMMHUHU



Hugposaa (komnsvromepnasn) navopamopusa (LIJI), nporpaMMHO-aNIapaTHbI KOMIUIEKC, JaTYNKOBAs
CUCTEMAa — KOMIUIEKT y4e€OHOro 0OOpYyJIOBaHMs, BKJIIOYAIOIIUA W3MEPUTENIbHBI OJIOK, MHTEpderc
KOTOPOr0 TMO3BOJISIET OOECIEeUHUBaTh CBA3b C NEPCOHAIBHBIM KOMIBIOTEPOM, W HA0Op JaTYMKOB,
PETUCTPUPYIOIINX 3HAUCHUS PA3TUYHBIX (PU3NUECKUX BEIUYMH.

Jamuux memnepamypul niamuHOeEblil — IPOCTOU U HANEKHBIN TATYUK, IPEJHA3ZHAYECH I U3MEPEHUs
TEMIIEPATypbl B BOJHBIX PACTBOPAX M B ra3oBbIX cpenax. MiMeer pa3inuHblil Juana3oH U3MEPEHUN OT —
40 no +180 °C. TexHHueckHe XapaKTEPUCTUKHU IAaTYWKA YKa3aHbl B MHCTPYKIMU MO IKCIUTYaTAIUU.
Jlamuux memnepamypsl mepmonapuvlii TpPEeNHA3HAYEH Ui u3MepeHus temmeparyp a0 900 -C.
Hcnonb3yercs npy BBINOJIHEHUH Pad0T, CBA3aHHBIX C U3MEPEHUEM TEMIIEpaTyp IUIaMEHH, IJIABJICHUS U
Pa3JIOKEHUS BEIIECTB.

ﬂam YUK ONMUYECKOU HI0OMHOCHMU (K0Jlopumemp) — HPCAHA3HAYCH ]I HU3MCPCHUA ONTHYECKOH
INIOTHOCTHU OKPAUICHHBIX PACTBOPOB. HCHOJ’IBBYGTCH IMpnu HU3Y4YCHHUHN TCM «PaCTBOpBI», «CKOpOCTB
XUMHNYCCKHUX peaKHHﬁ)), ONPCACIICHNN KOHIOCHTPAINH OKPAILICHHBIX HOHOB.

Jlamuux pH npenHasHadyeH JUisi U3MEpPEHUsT BOAOpPOAHOro mnokaszarenss (pH) BOIHBIX pacTBOPOB B
Pa3JIMYHBIX UCCIIEIOBAHUSAX OOBEKTOB OKPYKAIOIICH Cpeibl.

Jlamuuk 3InekmponpoeooHocmu TPEAHAZHAYECH IS W3MEPEHUS YAEIBHOU JSIIEKTPONPOBOAHOCTH
KUJKOCTEH, B TOM YHCJIE W BOJHBIX PAaCTBOPOB BelIECTB. [IpuMeHsieTcs Tpu HU3y4EHUU TEOPUH
AJIEKTPOJIMTUYECKOW JUCCOLUMALAM, XAPAKTEPUCTUK BOJHBIX PaCTBOPOB.lamuuk Xa0puo-uonos
UCIIONIb3YETCSl JIJI1 KOJMYECTBEHHOIO OMPEAEIICHUS COAEP)KAHUA MOHOB XJIOpa B BOJHBIX PAacTBOpPax,
MoYBe, MPOJyKTax NMuTanusa. K maTyuky moakirodaercs noHocenekTuBHbIN 3ektpos (MCD) (pabounmii
AJIEKTPO[T), MOTEHIIMAT KOTOPOIrO 3aBUCHUT OT KOHIIEHTPALIUKU OMPEAEIISIEMOr0 MOHA, B TAHHOM CIIy4ae OT



koHLeHTpauuu aHuoHoB Cl. Ilorenuman MCD onpenensitoT OTHOCUTENBHO 3JIEKTPOJa CPAaBHEHHMS, KaK
paBUIIO, XJI0pCEpEeOPSHOTO.

Jlamyuk Humpam-uonoe NPEHA3HAYECH /U1 KOJUYECTBEHHOTO OMpPEIENCHUs HUTPATOB B PA3IMUHBIX
00BEKTaX OKpPYXkKaIOIIEH Cpelibl: BOJIE, OBOIIAX, PPYKTaxX, KOJIOACHBIX U3ICTUSIX U T.J.

MukpockonyughpogonnpeaHazHadeH N3y YEeHUA(DOPMBIKPUCTAITIOBUHAOIIIO IEHUSI3aPOCTOMKPHUCTAILIIOB.

Annapam o0nsa npoeedenus xumuueckux peaxyuii (AIIXP) nipenHa3HauyeH [Jisg TOJYyYEHUS U
JIEMOHCTPAITUU CBOMCTB TOKCHYHBIX MAPOB M Ta30B . JTU BEILIECTBA MOJyYalOTCs B KOJIOE-peakTope, U
npy HarpeBaHuu (Wiau O€3 HarpeBaHus) ra3000pa3HbIC BEIIECTBA MPOXOISAT YEpe3 MOTTIOTUTEIbHBIC
E¢MKOCTH (HAcaJK{) C pacTBOpaMHM pEareHTOB, BCTYIMAIOT C HUMHM B peakiuio. M30bITOK rasa
MOTJIONIAETCS KUJIKUMHU U TBEPIBIMU PEareHTaMu, a TaK e aKTUBUPOBAHHBIM YIJIEM. AmmaparT Jalle
BCETO MCHOJIB3YIOT JUIsi TIOJYyYEHUS U JIEMOHCTpPAllUd CBOMCTB XJIopa, CEpOBOJOPOJA.
IlpuboponademoncmpauuuzagucumocmucKopOCMUXUMUecKUXpeaKyuiiompasiuiHolX@akmopos
UCIIOBb3YIOTIIPUN3YYCHUUTEMBI
«CKOpOCTh XMMHUYECKOM peakiuu» u TermnoBoro sddexra xumuueckux peaxuuid. [Ipubop maér
BO3MOKHOCTh JKCIEPUMEHTAJILHO MCCJEAOBaTh BIUSHUE HAa CKOPOCTh XUMHUYECKHX peaKIui
ciaenyomux (akTopoB: MNPUPOLI PEarupPYyIOIIUMX BEIIECTB, KOHILEHTPALIMM PEarupyrolluX BEIIECTB,
TUIOIIAIA TPaHMIIEl pa3zena (a3 B TeTepOreHHbIX cUcTeMaX (IMMOBEPXHOCTH CONMPUKOCHOBEHMS MEXKIY
pearupyronMy BeIleCTBaMu ), TEMIIEpaTyphl, KaTaju3aTopa, MHTHOUTOPA.

Ilunemka-0o3amop — TPUCTIOCOOJTICHUE, WHCMOJIb3yeMoe B JiabopaTopuu JUisl OTMEPUBAHMS
onpenenéHHoro o0béMa KUIKOCTH. [IUMEeTKH BBIMTYCKAIOTCS MEPEMEHHOTO M MOCTOSHHOrO 00béma. B
KOMIUIEKTbI OOOpYIOBaHUS MJiI MEAUIIMHCKUX KJIACCOB BXOAAT YIAOOHBIC TWHUIETKU- J103aTOPHI
OJIHOKaHAJbHBIE, TO3BOJIAIONIME HACTPOUTH HEOOXOIUMBIM O0BEM OTOMpaeMON >KUIKOCTH B TPEX
PAa3IUYHBIX JAANA30HAX.



bana xombunuposannaa npenHa3HAUCHA IS HArpeBa CTEKISIHHBIX M (apOpOBBIX COCYNOB, KOrAa
TpeOyeTCcsl cO3/1aTh BOKPYI HAarpeBaeMoro cocyjla pPaBHOMEPHOE TEeMIIepaTypHOE IIoJie, H30eKaTh
UCIIOJIB30BAHUSL ~ OTKPBITOTO IJIJAMEHW M PACKAJNEHHOM  3JiekTpuueckod cnupanu. Kopmyc
KOMOMHHMPOBAHHOW OaHW clienaH W3 amoMuHuA. JKUAKOCTHAs 4YacTh KOMOMHUPOBAHHOM OaHuU
3aKpbIBAECTCS KOJIBLIAMH PA3JIMYHOrO JUaMeTpa.

Ilpubop onsa nonyuenus 2az06 NCNONb3yeTCs JJIs TIOJYUYCHHS HEOOIBIITUX KOJUYECTB Ta30B: BOAOPOA,
KHUCI0poJa (M3 mepoKcria BOJAOPOAa), YIJIEKUCIIOro Trasa.

Ipuioxenue Ne 2.

Cucrema oneguBanns padorsl.(40 MuHYT)

0 — 6 6ayu1oB — «2» 7 — 9 OayuIoB — «3»

10 — 11 6amoB — «4» 12 — 13 0ayuioB — «5»

KontpoabHas paGora Ne 1 Bsenenue B kypc 9 kiacca

BAPHUAHT -1

Yacrs 1

HpI/I BBIIIOJIHEHUH 3aJaHUi 3TOM YacTH IO HOMCPOM BLIIIOJIHACMOI'O BaMU 3aaHUs TOCTABLTC 3HAK «X» B KJIICTOYKY, HOMCD KOTOpOﬁ COOTBCTCTBYCT
HOMCPY BLI6paHHOFO BaMHM OTBCTA.




A 1. XUMHYCCKHIA SJIEMEHT, HMEIOIIHI CXeMY CTPOCHHSI aTOMA + 14 )2)8)4, B [leprnoudeckoii cucteMe 3aHUMAaeT MOJI0KECHHUE:
1) 4-ii nepuon, rnaBHas noarpymma Il rpynma

2) 2-i mepuo, rnaBHas nmoarpymnmna IV rpymmna

3) 3-it mepuo, rnaBHas moarpymnmna IV rpymmna

4) 3-it nepuo, rnaBHas nmoarpynmna |l rpymma

A 2. DnemMeHT ¢ HanOoJiee SIPKO BHIPAKEHHBIMU HEMETAJUTMYECKIMHU CBOMCTBAMM:

1) kpemHUI 3) cepa

2) Maraui 4) dochop

A 3. Okcup smemenTa 3 ¢ 3apsaaoMm sizipa + 16 cooTBETCTBYET 0011IeH dhopmyrie:

1) 520 3) 902

2) 90 4) 903

A 4. Cxema npespamienuii Cu*2 — Cu® cooTBeTCTBYeT XMMHUYECKOMY YPaBHEHHUIO:
1) CuO + H2 = Cu + H20 3) CuO + 2HCI = CuCl; + H20

2) Cu + Cl2 = CuCl; 4) 2Cu + O2 = 2Cu0

A 5. DniemenToM D B cxeMe npeBpateHuii 3 — 302 — H2003 aBnsercs:



1) azot 3) anmroMuHUK

2) maruuii 4) yriaepon

A 6. BepHbl 11 ciie1yrOIIie BHICKa3bIBAaHUs?

A. B nepuojie ¢ yBenn4eHrEeM MOPSIIKOBOTO HOMEpPA 3I€MEHTa OCHOBHbIE CBOWCTBA THIPOKCHUJIOB YCHIIMBAIOTCSL.
B. B nepuojie ¢ ypennueHreM nopsAKOBOro HOMepa 3JeMeHTa OCHOBHbIE CBOMCTBA T'MIPOKCHIOB OcIa0eBatoT.
1) BepHO TOJIBKO A 3) BepHO ToJIbKO b

2) BepHBI 00a CyXAECHUS 4) oba cyxaeHUs He BEPHBI

|B 3ajaHuu Bl Ha ycTaHOBJIEHHE COOTBETCTBUS 3alUIINTE MOCIEA0BATEIBHOCTD (P 6e3 MpoOesoB U IPYTUX CUMBOJIOB.

B1. YcraHoBuTE COOTBETCTBHE MEXAY ATOMOM U CTPOEHUEM BHEIIHETO SHEPreTHUYECKOTO YPOBHSI:
Yacruua: PacnpenesieHue 3J1eKTPOHOB:

A)Cal) ... 4s?

B) Al2) ... 3s?

B) N3) ... 2s%2p®

I') Na4) ... 3s23p!

5) ... 4s? 4p?

6) ... 2s22p°

|OTBCTOM K 3agaHuio B 2 sBIsAETCH nocCjaca0BaTCIbHOCTDb I_[I/I(l)p B IOPSAAKEC BO3PACTAHU .




B 2. B peakuuto ¢ pacTBOPOM CEpPHOM KUCIOTHI BCTYIAOT:
1) menp 4) maruuit
2) okcua menu (I1) 5) xnopung Gapust
3) ruapokcua HaTpusab) okcua cepsl (IV)

Yacrtb 3

[3anmmiTe HOMep 3aaHus W ONHOE peleHHe

C 1. [lo cxeme nmpeBpalieHuii COCTAaBbTE YPABHEHUSI PEaKIMil B MOJIEKYJIsipHOM Buze. [[ns npepamenus Ne 3 3anuimnTe MOJTHOE W COKPALICHHOE
VOHHbBIC YPaBHECHUS.

BaO — Ba(OH), — BaCOz — BaCl,
KonTpoabHas padora Ne 1 Bseaenue B Kypc 9 ki1acca
BAPUAHT -2

Yactes 1

HpI/I BBIINNIOJIHCHHUH 38.,[[8.HPII>1 3TOH YacTH o HOMCPOM BBIIIOJIHACMOI'O BaMU 3adHUs ITIOCTABbTC 3HAK «X» B KIJIICTOYKY, HOMCP KOTOpOﬁ COOTBCTCTBYCT
HOMCDY BbI6paHHOFO BaMH OTBCTaA.

A 1. Xumuueckuii sIeMeHT, UMEIOIINI CXeMy CTPOCHHS aToMa + 8 )2)s, B [leproiiueckoii cucTeMe 3aHUMAaeT MOJI0KCHHUE:
1) 2-i1 nepuon, rnaBuas noarpymnmna VI rpymma
2) 2-i nepuon, riaaBHas noarpynmna VI rpymma

3) 3-it nepuox, rnaBHas noarpynma VI rpymma




4) 2-ii mepuop, riaBHas noarpymmna Il rpymmna

A 2. DnemeHT ¢ HanboJiee IPKO BBIPAKEHHBIMU METALNTMYECKUMH CBOMCTBAMU:
1) kanui 3) Hatpuit

2) nuTuii 4) pyouuit

A 3. Okcun sanemenTa 3 ¢ 3apsaom siipa + 11 cooTBeTcTBYeT 00111e# hopmyre:
1) 920 3) 302

2) 20 4) 503

A 4. Cxema nipespamniennii C° — C* cooTBeTCTBYeT XMMHUECKOMY YPaBHEHHIO:
1) CO; + CaO = CaCO3 3) C+2Cu0 =2Cu + CO>

2) CO2 + H20 = H2CO3 4)2C+0,=2CO

A 5. DnementoM D B cxeme npeBpaineHuit 9 — 2205 — HzD04 siBiisieTcs:

1) azot 3) yruepon

2) cepa 4) pochop

A 6. BepHbl 11 ciie1yrolie BbICKa3bIBaHUs?

A. B rpynre ¢ yBennueHneM NOPsAIKOBOIO HOMEpA 3JIEMEHTA KUCIOTHBIE CBOMCTBA
TUAPOKCHUIOB YCHIIMBAIOTCA.

b.B rpynme ¢ YBEJINYCHUEM IMMOPAAKOBOI0 HOMEpPA 3JICMCHTA KUCJIOTHBIC CBOMCTBA



TUAPOKCUIOB 0CIa0EBaIOT.

1) BepHO TOJIBKO A 3) BepHO TOJIBKO b
2) BepHBI 00a CyXICHUS 4) 00a cyxJeHHsI HE BEPHBI
Yacrp 2

|B 3ajaHuu B1 Ha ycTaHOBJIEHHE COOTBETCTBUS 3aMMIINTE MOCIEA0BATEIbHOCTD (P 0e3 MpoOesIoB U IPYTUX CUMBOJIOB.

B1. YcranoBuTe COOTBETCTBHE MCXKIY aTOMOM U CTPOCHUEM BHEIIHET'O DHEPI'ETUYCCKOTO YPOBHS:
Yacruua: PacnpenesieHue 3J1eKTPOHOB:

A)Mg 1) ... 3s?3p°

B) K2) ... 3s?

B) CI3) ... 4s!

') S4) ... 4s2 4p?

5) ... 2s%2p°

6) ... 3s23p*

|OTB€TOM K 3ajanuio B 2 SBIISIETCS o CJIICAOBATCIIbHOCTD LII/I(I)p B INIOPAAKE BO3pACTAHUA.

B 2. C pacTtBOpOoM ruapoKkcua HaTpHUs pearupyroT:
1) cynsdar meau (I1) 4) azoTHas KUCIOTa

2) oxcua menu (I1) 5) marauit



3) ruapokcua kanusi6) oxkcun yriepoaa (1V)

Yactb 3

[3anmmmTe HoMep 3amaHus ¥ MONHOE peleHHe

C 1. Tlo cxeme mpeBpallleHU COCTaBbTE YpaBHEHUsI peaklUii B MOJIEKYJIsipHOM Buue. [[ns mpeBpamieHust Ne 3 3anuiuTe MOJHOE UM COKpAIEHHOE
WOHHbBIC YPaBHECHUS.

SO, — SO3 — H2S04 — NaxSO,4

KourpoabHas pagora Ne 2 1O TEME «METAJIJIBI»

BAPUAHT-1.

Yacts 1.

[Ipu BeIMOTHEHUU 33aHUN STOM YACTH MOJ HOMEPOM BBITIOJHIEMOTO BaMH 3aJJaHusl IOCTaBbTE 3HAK «X» B KJIETOUYKY, HOMEP KOTOPOH COOTBETCTBYET
HOMEpY BHIOPaHHOTO BaMU OTBETa

A 1. DnextpoHHas GopMyIia aToMa MarHus:

1) 1s? 252 3) 152 2s°

2) 1s? 2s22pt 4) 1s? 252 2p° 3

A 2. DniektpoHHas (hopMysia BHEIIHETO SHEPTeTUYECKOTO YPOBHS aTOMOB 3lIeMeHTOB riiaBHoi noarpymisl || rpymnmst [1C:
1) nst2)ns?3)ns?npl4)ns?np?

A 3. IIpocroe BemiecTBO ¢ HanboIee IPKO BHIPAKEHHBIMH METAJUIMYECKUMU CBOMCTBAMHU:

1) 6epumnuii 3) Mmaraui



2) xanpuuii 4) CTpOHIUM

A 4. Hanbonee sHEpruyHO B3aUMOJICHCTBYET C BOJOM:

1) kanuit 3) KaabIUid

2) ckaHui 4) Mmaruui

A 5. C pa3baBieHHOI CEpHOIN KUCIOTOW HE B3aUMOJICHCTBYET:
1) sxene3o 3) muaTuHa

2) HUKenb 4) ITUHK

A 6. Bepnbl 11 crieiyroniye Cy IeHUs O IMIEJI0YHBIX MeTauiax?
A. Bo Bcex cCOeIMHEHNUIX OHU UMEIOT CTENEHb OKUCIIEHUS + 1.
b. C Hemerannamu oHU 00pa3ylOT COEAUHEHUS C HOHHOM CBSI3BIO.
1) BepHO TOJIBKO A

2) BepHO ToJIbKO b

3) BepHBI 00a CyXaeHUs

4) 06a cyxJeHHs He BEPHBI

Yacts 2.

|B 3aJaHuH B1 Ha YCTAHOBJICHHUC COOTBCTCTBUA 3AIIMIINUTEC ITOCICAOBATCIILHOCTD I_[I/I(bp 0e3 HpO6CHOB " Ipyrux CMMBOJIOB.

B1. YcranoBuTe cOOTBETCTBHE MCKAY 3JICMCHTOM U (bOpMyJIOI‘;I €0 BBICIICTO OKCHUJA.



SJIEMEHT BBLICIINI OKCHJ]
A) Cs 1) D03

B) Al 2) D205

B) Ca 3) 2,0

T) K 4) 3203

5) 20

6) 3207

|OTBeT0M K 3a/1aHn0 B 2 siBisieTcs mocie10BaTebHOCTh ITU(pP B OPSIKE BO3pACTaHUSI.

B 2. BemectBa, KOTOPbIE B3AUMOICUCTBYIOT C [IAHKOM:
1 HCI 4) CaO

2) NaOH 5) O2

3) H2S046) CO:

Yactb 3

|3aHHmHTe HOMED 3a/IaHus U JJAWTE MOJHbIA OTBET.

C 1.Ilo cxeme mpeBpallleHUN COCTaBbTE ypaBHEHUS peakUuil B MOJIEKYJIspHOM BuIe. [lig npeBpamiennus Ne 3 3amummTe MOJHOE M COKPALIECHHOE
HNOHHBbIE ypaBHeHMs. Ha3zoBuTe Bce BemiecTsa.

Cu(OH)2— CuO —> CuSO4—> Cu(OH),— Cu(NOs),



Koutpoasuas pagora Ne 2 [10 TEME « METAJLJIBD»

BAPUAHT -2

Yacts 1.

[Ipy BBIOTHEHUH 3aJaHUM TOM YACTH 0] HOMEPOM BBITOJIHAEMOI0 BaMU 331aHMS ITOCTaBbTE 3HAK «X)» B KIETOYKY, HOMEpP KOTOPOH COOTBETCTBYET
HOMEPY BIOPAaHHOTO BaMU OTBETA.

A 1. DnextpoHHas hopMyIia aToMa JTUTHS:

1) 1s? 2s?3) 1s? 2st

2) 1s% 2s22pt 4) 152 25?2 2p° 3 st

A 2. DnektpoHHas (hopMysia BHEIIHETO SHEPTETUUYECKOTO YPOBHS aTOMOB IIEJIOUHBIX METAJIIOB:
1)nst2)ns?3)ns?npt4)ns?np?

A 3. IIpocroe BemiecTBO ¢ HanbojIee IPKO BHIPAKEHHBIMU METAJUIMYECKUMU CBOMCTBAMM:
1) amomunui 3) rayui

2) 6op 4) uaauit

A 4. Haubonee sHepruyHO B3aMMOJICHCTBYET C BOJIOM:

1) Gapwuii 3) marauit

2) xanpuuii 4) CTPOHITHIA

A 5. C consiHOM KHCIOTOW HE B3aUMOJAECHUCTBYET:




1) >xene3o 3) miuaTuHa

2) HuKenb 4) UHK

A 6. BepHbl 11 clieIyrOIINe CyXAeHUs?

A. I'upokcu1 aFOMUHHAS B3aUMOJEHCTBYET € TUAPOKCUIOM HATPUS
b. I'mapokcua anroMUHUS B3aUMOJIEUCTBYET C CEPHOM KUCIOTOM

1) BepHO TOJIBKO A

2) BepHO ToJIbKO b

3) BepHBI 00a CyKIeHUS

4) o0a cyXJeHUS HE BEPHBI.

Yactb 2.

|B 3aJaHNN B1 Ha YCTAHOBJICHHUEC COOTBCTCTBUA 3alIMINNUTE IMOCJIICAOBATCIIBHOCTD I_II/I(i)p 0e3 HpO6CJ’IOB H IPpYIrux CMUMBOJIOB.

B1. YcraHoBuTE COOTBETCTBHE MEXKIY (DOPMYJIOH MMAPOKCHIa U (GOPMYJION COOTBETCTBYIOMIETO €My OKCHIA:
OOPMVYIJIA ®OPMVIJIA

TUIPOKCHJIA OKCHJIA

A) DOH 1) Al,Os

b) 3(OH)3 2) Na.O

B) H3903 3) MgO



T') D(OH), 4) NO
5) CO

6) SO3

|OTBeT0M K 3a1annio B 2 siBnsieTcs mociaenoBaTenbHOCTh M(dp B OpSIKE BO3pacTaHUsI.

B 2. BemectBa, KOTOpbI€ B3aUMOJICUCTBYIOT C JKEJIE30M:
1) HCI 4) CO

2) Cl2 5) O

3) SiO2 6) CuCl;

Yactb 3

|3aHHmHTe HOMEp 3a/IaHus U JJAWTE MOJHBIA OTBET.

C 1.Ilo cxeme mnpeBpallleHU COCTaBbTE€ YypaBHEHHUsI peakuuii B MojekyinsipHoM Buje. [lpeBpamenne Ne 1 paccMOTpuTe € TOYKM 3pEHUSA
OBP. HazoBurte Bce BeliecTBa.

Zn — ZnO — ZnCl; — Zn(OH),— ZnO

KontpoJabuas padora Ne 3 110 TEME «HEMETAJIJBI»

BAPUAHT -1



Yactp 1

[Ipu BBITIOTHEHNH 33aJaHUI 3TOM YaCTH MO HOMEPOM BBINIOJIHSIEMOTO BaMU 3aJaHUsI TOCTABbTE 3HAK «X» B KIETOUYKY, HOMEP KOTOPO COOTBETCTBYET
HOMEpPY BBIOPAaHHOTO BaMU OTBETA.

A 1. ®opMyIIBI BBICIIErO OKCH/A U JETYYEro BOJOPOJHOTO COEIMHEHHUS dIeMeHTa D ¢ 2MeKTPOHHOI hopmymnoii atoma 1s22522p*:
1) 302 u OHa 3) 503 u H20.

2) 9205 u DH3 4) 3,07 u HO.

A 2. CriocoOHOCTh aTOMOB IIPUHUMATH YJIEKTPOHBI YBETMUUBACTCS B PAIY:
1)Se-Te-0-S3)0O-S—-Se—Te

2) Te—Se—S-04)Se-Te-S-0

A 3. Cxeme npespanienns P2 — P*® cooTBeTcTBYyeT XMMHUUeckoe ypaBHEHHE:

1) 4P + 502 =2P20s5 3) 4P + 302 = 2P203

2) 3Mg + 2P = Mg3 P> 4) 2PH3 + 40, = P05 + 3H20

A 4. Oxcun yrnepoaa (IV) He B3auMoJIeiiCTBYET ¢ BEIIECTBOM, PopMysia KOTOPOTO:
1) Ca(OH)22) SO23) H20 4) Ba(OH):

A 5. Vo CO3? MOXHO 0OHAPYKUTH C HOMOIIBIO PACTBOPA, COAEPIKAIIETO:

1) kaTOH aMMOHHUSL. 3) TUAPOKCUI-HOH.

2) KaTHOH BoJIopoa 4) KaTUOH HATPHSL.




A 6. BepHbl 11 ciie1yroIue BhICKa3bIBaHUA?

A. B riiaBHOM MOArpynIie OKUCIUTEIbHBIE CBOMCTBA aTOMOB 3JIEMEHTOB CYBEJIMYEHUEM MOPSIAKOBOTO HOMEPA YCUIIMBAKOTCSL.
B. B riraBHO# noArpyIine OKACIUTEIbLHBIC CBONCTBA ATOMOB 3JICMEHTOB C YBEIMYCHUEM MOPSIKOBOTO HOMEPA 0CJIa0CBAIOT.
1) BepHO TOJIBKO A 3) BepHO TosIbKO b

2) BepHBI 00a cyxaeHUs 4) 00a CyX/IeHUSI HE BEPHBI

Yactn 2.

|B 3ajaHuu Bl Ha ycTaHOBJIEHHE COOTBETCTBUS 3aMMIINTE MOCIEA0BATEILHOCTD (P 0e3 MPoOEsIOB U Ip yTUX CHMBOJIOB.

B1. YcranoBuTe COOTBETCTBUE MEXKAY YaCTUIICH U SJIEKTPOHHOU (GOPMYIIOH.
YACTULA 2JIEKTPOHHAA ®OPMVIIA

A) S? 1) 1522522p?.

B) C 2) 1s?2s22p®3s?3p°

B) P 3) 1s22522p®3s23p*

I') N 4) 1s22522p®3s23p*

5) 1s?2s22p°®3s?

6) 1s?

|OTBCTOM K 3a7aHuio B 2 saBaseTcs IIOCJICI0BATCIIbHOCTDb I_II/I(bp B IIOPSAAKEC BO3PACTAHUS.

B 2. [IpocToe BemiecTBO cepa B3aMMOJICHCTBYET C BEIECTBAMHU:



1) O2 4) KOH
2) Ca 5) Mg

3) H,0 6) H,

|OTBeTOM K 3aj1aHuio B 3 sBisercs yucio. 3anuiuTe 3To YUCIO B OJAaHK OTBETOB 0€3 YKa3aHMsI €AUHUL] U3MEPEHHUS.

B 3. Maccogas nosist kucioposa (B %) B cepHOM KUCIIOTE paBHA (3amuIIMTe YUCII0, C TOYHOCTHIO JI0 JAECITHIX)

Yactb 3

[3anmmiTe HOMep 3aaHus W ONHOE peleHHe

C 1. Tlo ypaBuenuto peakuuu N2 + O = 2NO paccunrtaiite 00beMbl HCXOIHBIX BEIIECTB IS MoTydeHUs 1 Mok ra3a okcuaa azota (I 1)

Konumponvnasa pabomaNe 3 110 TEME «HEMETA/L/IBI)

BAPUAHT -2

Yacte

HpI/I BBIINIOJIHCHUH 3a,HaHI/II>'I 3TOH Y4acTH oA HOMEPOM BBIIIOJIHACMOI'O BaMU 3aJaHUs IIOCTaBbTC 3HAK «X» B KIICTOYKY, HOMCPD KOTOpOﬁ COOTBETCTBYCT
HOMCDY BbI6paHHOFO BaMH OTBCTaA.

A 1. ®opMyIIbI BBICIIET0 OKCH/A U JIETYUEro BOJOPOJHOTO COEMHEHH s dIeMeHTa D ¢ HIeKTPOHHOH hopMymnoii atoma 1522522p?;
1) 302 u OHs 3) 503 u H20.
2) 3205 u DH34) 3,07 n HO.

A 2. CriocoOHOCTh aTOMOB IPUHUMATD HJIEKTPOHBI YMEHBILIAETCS B PAILY:



1HF-Cl-Br-13)Br—-1-F-ClI

2)I-Br—-CI-F4)CI-F—-1-Br

A 3. Cxeme npespamenns N*2 — N** cooTBeTCTBYyeT XUMHUeCKOe ypaBHEHHME:

1) N2 + 3Mg = MgzN2 3) N2 + O2 = 2NO

2) N2 + 3H2 = 2NHz 4) 2NO + O2 = 2NO>

A 4. Oxcun cepsl (VI) He B3auMOACHCTBYET € BEIIECTBOM, (JOpMyJia KOTOPOTO:

1) CO2 2) H20 3) KOH 4) MgO

A 5. Von SiO3% MOXHO 0GHAPYXKHUTH C TIOMOIIBIO PACTBOPA, COIEPIKAIIETO KATHOH:

1) Gapust 3) KanbIus

2) Bojopona 4) cepedpa

A 6. Bepnbl 111 crieyroniye BbICKa3bIBaHUS ?

A. B nepuojie OKUCIUTENbHBIE CBOIICTBA AaTOMOB 3JIEMEHTOB C YBETTMUEHHUEM MOPSIKOBOTO HOMEpa YCHIIMBAIOTCS.
B. B nepuojie okucnuTeNnbHbIE CBOWCTBAa aTOMOB 3JIEMEHTOB C YBEITMYCHHUEM MOPSIIKOBOTO HOMEpa 0Cl1adeBaloT.
1) BepHO TOJIBKO A 3) BEepHO TOJIbKO b

2) BepHbI 00a cyxJieHUs 4) 00a CyXJICHHUs HE BEPHBI

Yacrts 2.

|B 3aJaHuH B1 Ha YCTAHOBJICHUC COOTBCTCTBUS 3alTMIINUTEC ITOCJICAOBATCIBHOCTD I_II/I(I)p 0e3 HpOGCJ’IOB " JPpYyrux CMMBOJIOB.




B1. YcraHOBUTE COOTBETCTBHE MEXIY YACTHIICH M AIEKTPOHHOU (HOpMyIIoi
YACTHULA 3JIEKTPOHHAS ®OPMVIIA

A) C*21) 152252

B) CI 2) 1s22s22p®3s23p°®

B) Si 3) 1s22s22p®3s23p®

I') N4) 1s22s?2p®3s?3p?

5) Is?2s22p"

6) 1s22s22p°

|OTBeT0M K 3a1aanio B 2 siBiseTcs mociaenoBaTenbHOCTh IM(dp B OpSIKE BO3pacTaHUsI.

B 2. Yrieposa B3auMOJEHCTBYET € BEIIECTBAMU:
1) CuO 4) O
2) SO25) H

3) Ca 6) KOH

|OTB€TOM K 3ajanuio B 3 gBisIeTCS YMCIIO. 3alMIIUTE 3TO YKUCIIO B OJIaHK OTBETOB 0O€3 YKa3aHUs €AUHUL U3MCPCHUSI.

B 3. MaccoBas gons kucinopoza (B %) B a30THOM KUCIOTE paBHA (3amMIIMTE YUCII0, C TOYHOCTHIO 10 AECATHIX)

Yacte 3

|3aHI/II_HI/ITC HOMCD 3aJaHHd U MOJIHOC PCIICHNC




C 1. Ilo ypaBuenwuto peakiuu 2CO + Oz = 2CO; paccunTaiite 00beMbI HCXOJHBIX BEMIECTB (H.y.) AT mosrydeHus 1,5 Momb raza okcuzaa yriaepoaa (IV).

KonTtpoabnas padora Ne4 I10 TEME « Opranuyeckue BemecTBa».

Bapmuanr 1.
YACTh A. Tecmoesvie 3a0anus ¢ 6100pom omeema.
1. (2 6anna). OpraHuyecKUM BELIECTBOM SIBIISIETCS: A.Bopa. b. I'mppokcnn natpus.  B. I'moko3sa. I'. CepHas kucnora.
2. (2 6amra). O6mas dpopmyIa IpeaeTbHBIX YTIEBOJOPOIOB: A. CiHan. . b. ChHano. B. ChHonv2. T CrHzn+1.
3. (2 6amra). ®opmyia ankeHa, cojepxaiiero 5 aromoB yriaepoaa: A. CsHe. B. CsHi1o. B. CsH1o. I'. CsHua.
4. (2 6amma). [omonorom meTaHa siBIsieTcs BemecTBo, Gopmyna kotoporo:  A. CHs — CH2 — CHa. b. CH, = CH - CHa. B.CH = C-
CHs. I'. CHsCOOH.
5. (2 6amma). M3zomepom yrieBomopoaa, umetomiero popmyny CHz — CHz — CH2 — CH2 — CHs, siBisiercs BemectBo ¢ popmynoit:  A. CHz — CH
— CH2 — CHs b. CHs — CH2> - CH
| |
CH3 CHs
B. CH3 - CH =CH I'' CH2—-CH2-CH - CHz
| | |
CHs CH3z CHs
6. (2 6amma). opmyna npenenbHoro ognoatoMuoro cnupta: A. CHsCHOH b. CH3— COOH. B. CHz— CHCI. I'. HCOOCH3
7. (8 6amioB). YcTaHOBUTE COOTBETCTBUE.

Kuace coenmuenusi: 1. OnHoaromuble cniupThl. 2. Ankanbl. 3. AnkeHbl. 4. MHOTOaTOMHBIE CMPTHI.
dopmyJia: A. CHs—CHs b. CHs; - CHz —
OH B. CH2(OH) —CH2(OH ) J. CsHio.

YACTDb b. 3aoanus co c600600nbIM OmMEEH OM.



8. (8 6ammon). [ist BemecTBa ¢ hopMysoi CHs - CH; — CH2 — CHs HAMWIIUTE CTPYKTYpPHBIC (GOPMYIIBI: ) OJHOTO TOMOJIOTA; 0)
OJTHOTO M30Mepa.

9. (2 6amra). lonomaute dpaszy: «I'omonoru — 310 ...».

10. (2 6amna). Jomonaute dpasy: « AIKEHBI — 3TO...»

Konrtpoabnas padora no TEME

OPITAHUYECKHUE BEHIECTBA.

Bapuanr 2.
YACTb A. Tecmoegvie 3a0anus c 86100pom omeema.
1. (2 6amma). OpraHUYeCKUM BEIIECTBOM SIBIISICTCS: A. Hamareipnsiii cnupr. b, KapOoHat kanbiiusi. B. MeTtuioBslil criupr. I.
KapOup anmromunus.
2. (2 6amna). OOmias ¢popmyna STUICHOBBIX YIJIEBOIOPOAOB: A. ChHan. . b. ChH2n-2. B. ChHan+2. I'. CaH2n+1.
3. (2 6amna). ®opmyna ankana, cogepxariero 7 aromoB yriepoaa: A. CrzHao. b. C7H1. B. C7Hua. I'. C7Hgs.
4. (2 6amna). 'omonorom 3TaHa ABISETCS BEHIECTBO ¢ (HOPMYIION: A. CH3 — CH2 — CHs. b. CH2 = CH — CHs. B.CH = C—-

CHs. I'. CH3COOH.
5. (2 6amna). Uzomepom yrieBoaopona, umeromiero popmyny CHsz — CHz — CH2 — CHa, sBisiercs BemectBo ¢ opmynoit: A. CH3 — CH = CH —
CHs b.CHs-CH-CH2-CHs
|

CHs
B. CH3 -CH — CH3 I'' CH2=CHz>



CHs3 —0

6. (2 6amma). Popmyna npenenbHOro ogHoaToMHoro ciupra: A. CHsC ~ B CHz - COOH. B.CHs-OH. I'. HCOOCHs
~H
7. (8 GamioB). YCTaHOBUTE COOTBETCTBHUE. Kaacce coenqunenusi: 1. OgHOaTOMHBIE CHUPTHI. 2.AJNKaHBI. 3. AJIKEHBL. 4.
MHOroaroMHbIE€ CIUPTHI.
®opmyna: A.CH=CH, b.Bb.CHsz;—- OH B. CH2(OH) —CH(OH)-CH>(OH ) . CsHao.

YACTb b. 3aoanus co c60000nbIM OmMmEEH oM.

8. (8 6ayos). Jlns BemectBa ¢ popmyroi CHsz- CHz — CH2 — CH2 — CH3 HAIUIINUTE CTPYKTYpHbIE (GOPMYNBI: @) OJTHOTO TOMOJIOTA;
0) oHOTO M30MEpa.

9. (2 6amma). Jomomaute ¢ppaszy: «OgHOATOMHBIE CITUPTHI — 3TO ...)».

10. (26amma). Jomonaute dpasy: «M3omepbl —310...

TeMbl MPOEKTHOMH U MCCJIEA0BATEIbCKOM AeSITEIbHOCTH

1.Anma3z — ayutoTpornHas MoaudUKaIUs yriaepoa.

2 AnroMuHAN — MeTamn XX Beka.

3. Amomunanii. CIutaBpIaTIOMHHHS.

4.AHanu3 KauecTBa pOAHUKOBOM BOJIBI.

5.AHanu3 MpoXJIaUTEIIbHBIX HAITUTKOB.

6. bymara u ee cBoiicTBa.

7.B Mupe Koppo3uu MEeTajIoB.

8.BaxkHeiimmii mokazaresb 3KOJOIrHYECKOr0 COCTOSIHUA MOYBbI - pH.
9.BnusHre aBTOMOOHIIBHOTO TPAaHCIIOPTA HA CTETNCHb 3arpsi3HEHUS BO3yXa.
10. "'a3upoBaHHas BOJAa — BPEI WIIU T0JIb3a.

11./lekopaTuBHas KOCMETHKA U €€ BIUSHHUE HA KOXKY.

12. )KeBarenbHas pe3nHKa: MOJib3a UK Bpen?

13. XKene3o u 310pOBbE YETOBEKA.

14. ’KecTKOCTh BOJIbI: aKTyaJIbHbIE ACTIEKTHI.

15. 3HaKy Ha MUIIEBBIX YITaKOBKaX.

16.3namenutsie HauTKU. [ Irocsl n MuHycsl HanuTKOB «Ilencu» n «Koka-Kona», «Cnpaiit» u «PanTay.
17. 3yyeHue CBOMCTB IAMITYHEH.

18.M3yueHne ceKpeToB MPUTOTOBIEHUS KIIESL.



19.M3yueHune coctaBa v CBOMCTB MUHEPAIBHOMN BOJIBI.

20.13yuenue coctaBa MOJIOYHBIX IMPOJTYKTOB.

21. Unauxatopsl. [Ipumenenue naaukaropos. [IpupoiHpie HHANMKATOPBI.

22. VccrnenoBaHne KauyecTBa BOJIBI B CeJIe

23.MccnenoBanue pU3NKO-XMMUYECKUX CBOMCTB HATYpPaJIbHBIX COKOB Pa3HbBIX MPOU3BOIUTENICH.
24.Mo B mpOAyKTaX MHTAHKS U €r0 BIMSHHE HA OPraHM3M YeTOBEKA.

25.Karanus u kaTaau3aTtopsbl.

26.Kucnotaocts pH-cpenbl 1 310poBbE UeIOBEKa.

27.Kosbaca — 3TO BKYCHO U IMOJI€3HO?!

28. Kpacurenu v mpoIyKThl TATAHUA.

29.MeTtamibl — 3JIEMEHTBI KU3HU.

30.MeTambl ¥ CIUIaBBl, UX CBOMCTBA U IPUMEHEHHUE B PAJIMONIEKTPOHHOM anmnaparype.
31 Mup maTMacc.

32.Mén, ero XMMHUYECKHUM COCTaB M BIIMSHHUE HAa OPraHU3M YEIOBEKa.

33.I1pob6nema yrunuzamuu. [lepepaboTka 0TXOI0B.

34.Penentsl KpacoThl.

35. Cepa u ee coeTMHEHUS.

36.CocTaB MOIOIINX CPEICTB.

37.XuMHYECKU aHAJIN3 BOJOIPOBOAHOM BOJBI B MOEH IIKOJIEC HA ONIPEACIICHUE OPraHOJENITHYECKUX MTOKAa3aTelel, COJIEPKAHUS XJTOPHUI-HOHOB U
HOHOB KeJle3a.

38.Dochop, ero cBOKWCTBa U AJTIOTPOIIHBIC U3MEHEHUS.

39.1llokonag— 1ojp3a Wik Bpea?

40.9TH BKyCHBIC OITACHBIC YHIICHI.

41.OHepreTuyeckre HAMUTKU—HAMUTKA HOBOTO TIOKOJICHHUSL.

42.OneKTpOHHBIM CUTapeTaM —HET.

43."Yto ckpriBaercs 3a OykBoii "E"?

44 Yto Takoe KUCIOTHBIE JOXKIN U Kak OHU oOpa3yrorcs?



IIpunoxenne Ne3.

JIMCT KOppeKuum.

Pa3znes, Tema ypoka [Hata




JIuteparypa.

JluTepatypa nJis1 yuurTes:

1. Vuebnuk O.C.I'abpuensn «Xumus 9 xkmacen, M.: JIpoda, ¢ 2007r.

2. Tlporpamma kypca xumuu st 8-11 kmaccoB o0mieoOpa3zoBarenbHbIX yupexaeauii. M.. «JIpoday, 2010 T.
JlonoJIHUTEIbHAS JINTEpaTypa:

1.0.C.I'abpuensn, H.I1.BockoboiitnukoBa, A.B. SmykoBa «Xumus 9 kinacc. HactonpHas kaura s yuutenss», Ipoda. M., 2006;
2. Tectol 8-9 knacc. M., «Jlpoday», 1997 r.

3..C. I'abpuensu. Xumus. 8-9 xnaccel: Meroandeckoe nocodue — 2-e uzj., - M.: Ipoda, 2000r. 4. A.C. Kopomenko KoHTposb 3HaHHi 110
opranndeckou xumuu 9-11 M., Brnagoc, 2000r.

5. B.E. Mopo3os. O.H. bysunoBa. Macrep knacc yuurens xumuu 8-11 knaccsl. M., «Ilnanera», 2010r
JInTeparypa nJist y4amuxcs:

VYuebuuk O.C.I'abpuensn. Xumus. M. , «/Ipoda», ¢ 2007 r.
OHUUKIIONEeINYeCKHil cioBapb 0HOTO XuMuKa . (Coct. B.A.Kpunman, B.B.Cranno.) -M.:Ilenaroruka , 1990.



B.B. Epemun. Xumus B popmynax 8-11 k. M., «/Ipodan, 1997r.

B.B. Epemun, E.A . Epemuna CripaBouHUK 1IKOJIbHUKA 110 XUMUU M., «/Ipodar», 1996r.

AUCKH:
«Heopranndeckas Xumus».

«YTI€BO0OPOIBIY.

«XUMHYECKHE BENIECTBA B TOBCEHEBHOW KU3HI.
«OpraHnyeckas XUMHsI».

«MuHepanabpHbIE BEIIECTBAY.

«KucnoTtsl 1 OCHOBaHU.

«YTaepoa 1 ero COeANHEHU

«OO01as 1 HeopraHUYecKas XUMUS.

CD - XXI Bek.

L[I/ICK MacCTEp Kjacc.
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