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BBenenue

PabGouas mnporpamma mno ydeOHOMY mpenMery «XuMusi», MOpeaMeTHas o0sacTth «EcTecTBeHHOHAYYHbIE TPEAMETHI»,
COCTaBliecHa B COOTBETCTBUU C DenepalbHbIM TIOCYIapCTBEHHBIM 00pa30BaTEeNbHBIM CTAaHAAPTOM OCHOBHOTO OOILETro
oopazoBanusa ([IPMKA3 or 17 pgexabps 2010 roma N 1897 OO0 yrBepxiaenun (enepaibHOro rocyJapcTBEHHOTO
00pa3oBaTeIbHOrO CTaHJApPTa OCHOBHOTO OOIIEro oOpa3oBaHUs, Ha OCHOBE TPEOOBAHMI K PE3yslbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa30BaHMs IIKOJbI , HA OCHOBE MPUMEPHOM MPOTrpaMMbl MO YYEOHBIM
npeameraM «Xumus», M. »llpocBemenney, 2011 r. u ¢ ydetom aBTropckoi nporpammbl mo xumuu: O.C [NabpuensH. A.B.
KynmoBa «IIporpamma ocHOBHOro 0o01iero o0OpazoBaHus 1no Xxumuu 8-9 knaccel» u yueoHuka Xumwus. 9 knacc O.C. [NaGpue-
nsiaa M: Jlpoda, 2014 .

PaGouas nmporpaMMa opreHTHpPOBaHA HA MCIOJB30BaHHE Y4eOHO-MeToauuyeckoro komriekTa «Xumus» 9 k. O.C. I'abpue-
nsiaa M: Jlpoda, 2018 T.

[Iporpamma opueHTHpOBaHa Ha peaju3alui0 B IEHTpe o0Opa3oBaHUS €CTECTBEHHOHAYYHOM M TEXHOJIOTHYECKOU
HampaBlieHHocTel «Touka poctay, cozmanHoro Ha 06aze MKOY COII c.b-Poit ¢ menpio pa3Butus y oOydaroniuxcs
€CTECTBEHHOHAYYHOW, MaTeMaTU4ecKor, MHPOPMAIMOHHONW TI'PAMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO M KPEATHMBHOIO
MBIIJICHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOW W TEXHOJOTMYECKOW HAIpPaBICHHOCTH, a TaKXKe s
PaKTUYEeCKON OTpabOTKH y4eOHOro MaTepHala rmo yuyeoHom npeametam «Pusnkan,«Xumus»,«buonorus, « TexHomorus.

Ha 6a3ze nentpa «Touka pocra» obecrneunBaeTcs peanusanus 00pa3oBaTeIbHBIX MPOTPaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKON HaNpaBJICHHOCTEH, pPa3paOOTaHHBIX B COOTBETCTBHUM C TPEOOBAHUSAMU 3aKOHOJATEIbCTBA B cdepe
oOpa3oBaHusi U ¢ yu€toMm pexomeHmauui DenepanbHOro omeparopa yudeOHoro mpeamera «Xumus». OOpa3oBarenbHas
MporpaMMa TMO3BOJIIET HHTETPUPOBATH peaan3yeMble 37€Ch TOIX0/IbI, CTPYKTYPY U COAEpIKaHUE MPU OpraHU3aluud 00yUeHus
xumMu B 8—9  kiaccaX, BBICTpOEHHOM Ha  0aze  J000ro W3 JIOCTYHNHBIX  Y4eOHO-METOJUYECKHX
komruiekcoB(YMK).Mcnonp3oBanue o0opyaoBaHus IIEHTpa
«ToukapocTa» O3BOJISIET CO3/1aTh YCIOBUSL:

* Jlns1 pacuupenust coepKaHus MIKOJIBHOTO XHMUYECKOTO 00pa30BaHMUS;

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

* JUIS pa3BUTHS JIMYHOCTH pebeHKa B TMpoiecce OOYy4YeHHMs] XHWMHUHU, €ro CHOCOOHOCTeH, (OpMUPOBAHHS WU
YAOBIETBOPEHHUSI COITMATBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;



1711 paboThl ¢ OJApPEHHBIMHU IIKOJIbHUKAMHU, OpPraHM3allMd HMX Pa3BUTHS B Pa3iIMYHbIX 001acTsIX oOpa3oBaTeNIbHOM,
TBOPYECKOM JEATEIBHOCTH.

[Ipumensss uudpoBbie 1a0OpaTOpUd Ha YpOKaX XWUMHUHU, YYaIIHecs CMOTYT BBIIOJHUTh MHOKECTBO JIabDOpaTOPHBIX paboT U
JKCIIEPUMEHTOB 10 MPOrPAMME OCHOBHOM IIKOJIBI

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

1. TlnannpyemMble pe3y/abTaThbl OCBOEHHS Y4eOHOI0 MpeAMeTa
«Xumusn» B 9 kiaacce

JInYHOCTHBIE pe3yabTAThI:

1)BocnuTaHUE POCCHUHCKON I'payKTaHCKOW MICHTHYHOCTH: NMATPUOTH3M, yBakeHHe K OTeUYecTBY, MPOILLIOE W HACTOS’IIEE
MHOTOHAIlMOHAJILHOTO Hapoja Poccuu; oco3HaHWE CBOEW STHUYECKOW MNPUHAJICKHOCTH, 3HAHUE HCTOPUH, SI3bIKa,
KyJbTYpPhl CBOETO HAapoJia, CBOEro Kpas, OCHOB KYJbTYpPHOrO Haclienus HapodoB Poccum M yeloBe4eCTBa; YCBOCHHUE
T'YMaHUCTUYECKUX, JTEMOKPATHUYECKUX M TPATUIIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIIBHOTO POCCHUUCKOTO OOIIEeCTBa;
BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH U Jl0Jra nepes PonuHoii;

2)(bopMHpOBaHNE OTBETCTBEHHOTO OTHOIICHUS K YICHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYAOIUXCS K CAMOPA3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBAIIMHM K OOYYEHHIO M MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO NadbHEHTIICH
WHIUBUIYaIbHONW TpaeKTOpUU oO0pa3oBaHus Ha 0a3e OPUEHTHPOBKM B Mupe mpodeccwii W TpodeccrHoHaTbHBIX
MPEANOYTCHHH, C YIeTOM YCTOWYMBBIX MMO3HABATEIBHBIX HHTEPECOB, a TAK)KE HA OCHOBE (hOPMHUPOBAHUS YBAXKUTEIHHOTO
OTHOMICHUS K TPYY, PA3BUTHS OIBITA yYACTHUS B COITUATBHO 3HAYUMOM TPYIIE;



3) bopMHpOBaHUE IIEIOCTHOTO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKu W
OOLIECTBEHHOMN MPAaKTUKHU, YYUTHIBAIOIIETO COLIMAIBHOE, KYIbTYPHOE, S3bIKOBOE, JYXOBHOE MHOTO00pa3ne COBPEMEHHOTO
MUpa;

4) (I)OpMI/IpOBaHI/IC OCO3HAHHOTI'O, YBAXXUTCIIBHOT'O U IIO6pO)KeJ'IaTCJ'IBHOI‘O OTHOIICHHUA K APYIroMy 4YCJIIOBCKY, €0 MHCHMUIO,
MUPOBO33PCHUIO, KYJIBTYPC, A3BIKY, BCPC, I‘pﬁ)KI[ElHCKOfI no3nnurunu, K UCTOPHUU, KYJIbTYPC, PpCIUTUNU, TPpAAULUAM, SA3bIKAM,
IECHHOCTAM HApPOJI0B Poccuu n Hapoa0B MHpa, TOTOBHOCTHU U CIIOCOOHOCTH BECTH Auaior ¢ Apyrumu JIroabMu1 U 10CTUTATh
B HEM B3aHMMOIIOHMMAaHUA,

5) ocBOEHHE COIMAIBLHBIX HOPM, IMPaBWJ IOBEICHHUSA, pojicii W (GOopM colMaabHOW JKM3HM B TPYIMIAaxX U COOOIIECTBAX,
BKJIFOYasi B3POCJbIC M COIMAJIBHBIE COOOIIECTBA; Y4aCTHE B IIKOJBHOM CaMOYIIPAaBICHUH M OOIICCTBCHHOW JXU3HHU B
npenesaXx BO3PACTHBIX KOMIICTCHIIMH C yYETOM PErMOHAJIbHBIX, 3THOKYJIBTYPHBIX, COIHAIBHBIX M SKOHOMHUYECKUX
0COOEHHOCTEM;

6) Pa3BUTUC MOPAJIBHOT'O CO3HAHUA U KOMIICTCHTHOCTHU B PCIICHUHN MOPAJIbHBIX HpO6JI€M Ha OCHOBC JIMYHOCTHOI'O BBI60pa,
(1)OpMI/IpOBaHI/I€ HPaBCTBCHHBIX YYBCTB W HPABCTBCHHOI'O ITOBCACHHA, OCO3HAHHOTO M OTBCTCTBCHHOI'O OTHOIICHUA K
COOCTBEHHBIM IMOCTYIIKaM;

7) popMHpOBaHHE KOMMYHHMKATHBHOW KOMIIETCHTHOCTH B OOLICHMHM W COTPYJHHYECTBE CO CBEPCTHUKAMH, JICTbMHU
CTapIiero W MIAJAIIET0 BO3pacTa, B3POCIBIMH B TMpOIECCe O00pa30BaTeNbHOM, OOIIECTBEHHO TMOJE3HOM, yueOHO-
UCCJIEA0BATENBCKOM, TBOPUECKOU U IPYTUX BUIOB IESITEIBHOCTH;

8)bopmupoBaHHe IIEHHOCTH 370pOBOrO0 W Oe3omacHoro oOpa3a >KH3HH, YCBOCHHWE TNPaBHJ WHIWBUIAYATBHOTO U
KOJUIEKTUBHOTO 0€301acCHOTO TIOBEICHHS B YPE3BBIUAWHBIX CUTYAIHSIX, YIPOKAIOIIUX KU3HHU U 370POBBIO JIIOCH, MTPaBUII
MOBEJICHUS HAa TPAHCIIOPTE U HA 10POrax;

9) bopMupoBaHWE OCHOB 3KOJOTHYECKOH KYJIbTYPHl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO JKOJIOTHYCCKOTO
MBIIIJICHUS, Pa3BUTHE OIBITA YKOJOTUUECKH OPHUEHTHUPOBAHHOUN pedIeKCHBHO-OIIEHOYHOW U MPAKTHYECKOW JeATETHhHOCTH
B JKU3HEHHBIX CUTYyaIUsX;



10)oco3HaHue 3HAYCHUS CEMbU B KH3HHM YEJIOBEKAa U OOIECTBA, MPUHATHE IICHHOCTH CEMEWHOW JKU3HU, YBAKUTEIBHOE U
3a00TIMBOE OTHOLIEHHUE K WIEHAM CBOEH CEMBbU;

11) pa3BuTHE DCTETHYECKOTO CO3HAHUS 4Yepe3 OCBOCHHE XYJOXKECTBEHHOTO Hacjenusi HapoaoB Poccunm u  Mmwupa,
TBOPYECKOH JEATEITLHOCTH CTETUYCCKOTO XapaKTepa.

MeTtanpeaMeTHbIe pe3yJbTAThI:

1) ymMeHue caMOoCTOATENIBHO OMPENEIATh I[eJIU CBOETO OOyUYeHHMs, CTaBUTh U (OPMYJIHPOBATH sl ceOsi HOBBIC 3a/1a4d B
ydeOe U IMO3HaBaTEIbHOU JIEITEIIbHOCTH, Pa3BUBATh MOTUBHI U HHTEPECHI CBOEH MO3HABATEIbHOMN JesTEIbHOCTH;

2) yMEHHE CaMOCTOSTEIBHO IJIAHUPOBATh MyTH JAOCTHIKCHUS IICJICH, B TOM YUCJIC aJbTCPHATHBHBIC, OCO3HAHHO BHIOUPATH
HanOosee 3¢ (HEeKTUBHBIC CIIOCOOBI pellleHUs] yUeOHBIX M MO3HABATEIIHLHBIX 33144,

3) yMeHHEe COOTHOCHUTH CBOU JIEUCTBUSI C TUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYIIECTBIIATh KOHTPOJIb CBOEH ESITEbHOCTH B
npolecce MOCTIKEHUS pe3ysibTara, ONpeNelisiTh CIocoObl JEHCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUH U TpeOOBaHUIA,
KOPPEKTHUPOBATH CBOM JEHCTBUS B COOTBETCTBUU C U3MEHSIOIICICS CUTyalue;

4) ymeHue OIICHUBATh NPABIWILHOCTD BBHITTOTHEHHS y4eOHOM 3a71auu, COOCTBEHHBIE BO3MOKHOCTH €€ PELICHUS;

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

6) yMeHUue OIpeaeNaTh MOHITH, CO3/IaBaTh 000OIIEHNS, YCTAHABIUBATh aHAJIOTUH, KIACCH(PUIIUPOBATH, CAMOCTOSATEIHHO
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 CO31aBaThb, IIPUMCHATL U Hp606pa3OBI)IBaTI) 3HAKH WU CHUMBOJIbI, MOJACIN W CXCMbI AJIA PCIOICHHA y‘—IC6HLIX )41
IIO3HABAaTCIbHBIX 3a1a4,

8) CMBICIIOBOE UTEHHE;



9) ymeHue OpraHuM3OBBIBATH y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YYHUTEIEM U CBEPCTHUKAMU;
paboTaTh MHAUBUIYAJIBHO U B IPYIINE; HAXOAUTH OOIIEe PElIeHrEe U pa3peiaTb KOHPIUKTHI HA OCHOBE COTJIaCOBaHUS MO3ULUN U
yueTa HHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE€ MHEHUE;

10) YMCHHUC OCO3HAHHO HCIIOJIB30BATb PCUYCBLIC CPCACTBA B COOTBCTCTBUU C 3a11aqeﬁ KOMMYHHUKAIIUN IJIA BBIPAKCHUA
CBOUX YYBCTB, MBICJICH U HOTpC6HOCT€I>i; IIAHUPOBAHUA U PETYJIALINN CBOCH ACATCIIBHOCTHU, BJIaACHUC YCTHOﬁ U NUCbMEHHOU
PCYbLO, MOHOJIOTHYECKON KOHTEKCTHOM PCUbLO,

11) (I)OpMI/IpOBaHI/Ie N Pa3BUTUC KOMIICTCHTHOCTU B 00J71aCTH MCIIOJIL30BaHHUS I/IH(l)OpMaL[I/IOHHO -KOMMYHUKAITUOHHBIX
TEXHOJIOTUM (zlanee - UKT KOMHGTCHIII/II/I); Pa3sBUTUC MOTHUBALIMU K OBJIAACHHUTIO KyHLTypOﬁ AKTHBHOTO ITOJIb30BAaHUA CIIOBAPSAMHU U
APYTUMHU ITONCKOBBIMU CUCTCMAMMU;

12) ¢dopMupoBaHre ¥ pa3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHHE TMPUMEHATh €ro B T03HABATEILHOM,
KOMMYHUKaTUBHOM, COIIMAIIBHON MTPaKTUKe U MpodhecCHOHAIbHON OpUEHTALIUH.

IIpenmeTHble pe3yJibTAThI:

1) ¢opmupoBaHue mNepBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEIACTABICHUI O BEHIECTBAX, MX TNPEBPALICHUSAX U
IIPAKTUYECKOM ITPUMEHEHHH; OBJIAJICHUE ITOHSITUMHBIM aIllIapaTOM U CUMBOJIMYECKUM SI3IKOM XUMUU;

2) oco3HaHHE OOBEKTUBHOM 3HAUYMMOCTH OCHOB XHMMHUYECKOW HayKH Kak O0JacTM COBPEMEHHOTO €CTEeCTBO3HAHMS,
XUMHUYECKHX IPEBPALICHUNA HEOPTraHMYECKHX M OPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTMX SIBJICHHUW XWUBOW M HEXUBOU
MPUPOABL; YTIyOJIeHnEe IPEICTaBICHU 0 MAaTEPUATLHOM €IMHCTBE MUPA;

3) oBIaJeHWE OCHOBAaMH XHMHYECKOW TPAMOTHOCTH: CIOCOOHOCTBIO aHAJM3UPOBaTh M OOBEKTHBHO OIICHUBATH
JKU3HECHHBIC CHUTYyallMW, CBSI3aHHBICE C XMMHEHW, HaBbIKAMH OE€30MaCHOr0 OOpalleHHs C BEIIECTBAMH, HCIOJIb3YEeMbIMU B
MMOBCEIHEBHOM KU3HU;

YMEHHEM aHaJIU3UPOBaTh M TUIAHUPOBATH DKOJIOTHYECKH O€30MacHOE TMOBEICHHE B IICJISIX COXpPAHEHHUS 3J0pOBbS U
OKPY’KAIOIIEH CPEbI;



4) dopMmupoBaHUE YMEHHUM YCTAaHABIWBATh CBA3M MEXKIY pealbHO HAOIIOJaeMbIMH XHUMHWYECKUMH SIBICHUSIMU H
MpoIiecCaMi, TPOUCXOASIIUMUA B MHUKPOMHUPE, OOBSICHATh MPUUYUHBI MHOTO0Opa3vs BEIIECTB, 3aBUCHUMOCTh WX CBOWCTB OT
COCTaBa M CTPOEHUSI, a TAKKE 3aBUCUMOCTb IPUMEHEHHUS BELIECTB OT UX CBOWCTB;

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

HAOJIFOJICHHUS 3a WX MPEBPAIICHUSAMHU TPH TPOBEACHUU HECIOXHBIX XHUMHYECKUX SKCICPUMEHTOB C HCIOJIb30BAaHHEM
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 XapaKTE€pPU30BaTh UX HA OCHOBE I0JI0kKeHUs B [lepuoaunueckont cucreme;
* (popmynupoBaTh U3yYECHHBIE TOHATHS: BEIIECTBO, XUMUUYECKUI SJIEMEHT, aTOM, MOJIEKYJia, MOH, KATHOH, aHUOH, POCTOE U
CJI0’KHO€ BEILIECTBO, XUMHUYECKAsl PEAKIUsl, BUAbl XUMUYECKUX PEAKLIUM U T. II.;
* OMPENEeIATh MO GOPMYyJIaM COCTAaB HEOPTAaHUYECKUX U OPTaHU-YECKUX BEIIECTB, YKa3bIBATh BaJICHTHOCTA ATOMOB XUMHYECKHUX
AJIEMEHTOB WJIM CTETIEHU UX OKUCIICHHUS;
* Pa3bACHITH UHPOPMAIIMIO, KOTOPYIO HECYT XMMHUECKHE 3HAKH, (POPMYIIBI M YPAaBHEHUS,
* KJIaccU(PUIMPOBATH MPOCTHIE (METAIIIBI, HEMETAJUIbI, OJIATOPOIHBIE Ta3bl) U CIIOXKHBIC BellecTBa (OMHAPHBIE COCTMHEHUS, B
TOM YHMCJIE M OKCHJIBI, @ TAKKE TUPOKCUIBI — KUCIOTHI, OCHOBaHUS, aM(OTEPHBIE THUIPOKCUIBI U COJIN);
* popmynupoBats [leprognueckuii 3aK0H, OOBSICHATH CTPYKTYPY M HH(POPMAIIHIO, KOTOPYIo HeceT [lepuoandeckas cuctema
xuMuueckux 3semeHToB J[. 1. Menneneesa, packppiBath 3HaueHue [lepuoanyeckoro 3akoHa;
* XapaKTEepU30BATH CTPOEHUE BEUIECTBA — BHUJbl XUMUYECKUX CBSI3€U U TUIIBI KPUCTAIUIMYECKUX PELIETOK;
* OIMMCHIBATH CTPOCHUE aTOMOB XUMHUYECKHUX 3J1eMeHTOB Ne 1—20 1 26 1 0ToOpakaTh UX C IIOMOIILIO CXEM;
* COCTaBJISITH (DOPMYJIbI OKCHIOB XUMHUYECKHUX JIEMEHTOB U COOTBETCTBYIOUIUX UM THAPOKCUIOB;



* 3aMUCHIBATH CTPYKTYPHBIE (DOPMYIIBI MOJIEKYIISIPHBIX COSTUHEHUHN U ()OPMYJIbHBIC €IMHUIIBI HOHHBIX COSTMHEHUN 10
BAJICHTHO-CTH, CTENICHSIM OKHUCJIEHUS WM 3apsiaM HOHOB,;

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

* (opMyIUPOBATH OCHOBHBIE TTOJIOKEHHSI AaTOMHO-MOJICKYJISIPHOTO YUEHHSI M TEOPUHU DJICKTPOJIUTUUECKON TUCCOINAIUY;

* ONPEACIATh NPU3HAKU, YCIOBHS MMPOTEKAHUS U MPEKPALIEHUS] XUMUYECKUX PEAKIIUM;

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

HEOPraHWYECKUX BEIIECTB U OTPAXKAIOIINX CBSI3U MEXY KilacCaMU COEIVHEHMUI;

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

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

* COCTaBJISTh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C TOMOIIBIO METO/IA JIEKTPOHHOTO OallaHCca;

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

* ONpEeNeNsATh C MTOMOIIBI0 KAaUeCTBEHHBIX PEAKIIUHN XJIOpUI-, CyJb(daT- 1 KapOOHAT-aHUOHBI U KATHOH aMMOHHUS B PaCTBOPE;

* OOBSACHSATH BIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKUX PEAKIUN;

* XapaKTepHU30BaTh MOJIOKEHUE METAJUIOB U HeMeTallIoB B [lepuoandeckoi cuctemMe 3JIeMEHTOB, CTPOCHHE UX aTOMOB H
KpHUCTaJI-JI0B, 001He (Pu3nueckue 1 XMMUYeCKUEe CBOMCTBA;

* 00BSICHATH MHOTOOOpa3re MPOCTHIX BEIIECTB SIBICHUEM AJZIOTPOTIHH M YKa3bIBaTh €€ MPUUYUHBI,

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

* TaBaTh 001IyI0 XapakTepucTuky 3nemeHToB I, I, VII A rpynm, a taxke Bomopoja, KHCIOpo/a, a30Ta, cepbl, pocdopa,
yriiepojaa, KpeMHHUS U 00pa30BaHHBIX UMH MPOCTHIX BEIIECTB U BAXKHEUIINX COETMHEHUH (CTpOEHUE, HAX0XKIEHUE B IPUPOJIE,
noJy4eHue, pu3nde-cKkue 1 XUMHIECKUE CBOMCTBA, IPUMEHEHHE);

* OMUCHIBATH KOPPO3ZUIO METAIIOB M CTIOCOOBI 3aIIUTHI OT HEE;



* MPOU3BOAUTH XUMHYCCKHUE PACUETHI C UCITOIH30BAHUEM TTOHATHH «MacCcOBast IOJISI BEIIECTBA B CMECHY, «KOJIMYECTBO
BEIIECTBA», «MOJIAPHBIH 00BeM» 1O (hOpMyJIaM U YPaBHCHHSIM PEaKITUH;

* ONUCHIBATH CBOMCTBA M MPAKTUYECKOE 3HAUCHUE M3yUYCHHBIX OPTaHUYECKUX BEIICCTB;

* BBITTOJIHATH 0003HAYCHHBIC B MPOTPAMMe IKCIIEPUMEHTHI, paclioO3HaBaTh HEOPTAHWMUYECKHE BEIIECTBA 0 COOTBETCTBYOIINM
pH-3HAKaM;

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

BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHUTHCS:

» XapaKkTepru30BaTh OCHOBHBIC METO/IbI MIO3HAHUS XUMHYECCKUX 0OBEKTOB: HAOJIIOICHHE, H3MEPCHHE, SKCIICPUMECHT,
MO/ICITHPOBAHHE.

* Paznuarh XuMudeckue 0ObEKTHI (B CTaTUKE):

— XUMHUYECKHE IEMEHTBI U IPOCTHIE BEIIECTRA;

— METaJUIbl U HEMETAJUTBI ¥ XapaKTePHU30BaTh OTHOCUTEIBLHOCTD MPUHAJICKHOCTH TAKMX OOBEKTOB K TOW MJIM HHOU
rpymnne;

— OpPraHUYecKHUe U HEOPraHUYECKUe COeANHEHUS;

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

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

— BAJICHTHOCTH M CTETICHb OKHCIICHUS,

— 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 COKPAIICHHBIC HOHHBIC YPaBHEHUS PEAKIIUHN, TEPMOXUMUIECCKUE
ypaBHEHUs, 0003HAYEHUS CTETICHU OKUCIICHHS U 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;

— HEMeTaJll, KUCJIOTHBIM OKCHUJI, KUCIIOTA, COJb;

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

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

— HEOOXO0MMOCTh XMMUYECKOT'0 MPOU3BOJICTBA M TPEOOBAHUM K OXpaHE OKPYKAIOIIEH CPEIbl;

— 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 TIPUHAJIEKHOCTH K OMPEAEICHHOMY Kiaccy (TpyIine) BellecTB.

* [Iporao3upoBath CIOCOOHOCTH BEIIECTBA MPOSIBISATH OKUCIUTEIbHBIC HIIM BOCCTAHOBUTEIBLHBIE CBOWCTBA C yUETOM CTETICHHEH
OKHCJICHUS JIEMEHTOB, BXOJISIIIMX B €r0 COCTAB, a TAKXKE MPOAYKTOB COOTBETCTBYIOIINX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
pEaKIIUH.

* CoCTaBJIATh YPAaBHEHUS PEAKIIMI C y4aCTHEM TUITMYHBIX OKUCIIMTENICH U BOCCTAHOBUTEINICH Ha OCHOBE JICKTPOHHOTO OataHca.
* OnpenensaTb BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX pPEaKIMi Ha OCHOBE AJIEKTPOXUMHUUYECKOTO psjia HANPSIKCHU M
METaJIIOB, Ps/ia JIEKTPOOTPHUIIATEILHOCTH HEMETAIIOB, TAOIHITBI PACTBOPUMOCTH M C YIETOM YCIIOBHI MX MPOBEICHHMS.

* [IpoBOUTH pacyeThl MO XUMHUIECCKUM (POopMyJIaM U YPaBHCHHSM

— JJI BBIBOJIa (POPMYJIBI COSTMHEHHS IO MACCOBBIM JIOJISIM AJICMEHTOB;

— M0 MPUTOTOBJICHUIO PACTBOPA C UCIIOJIb30BAHUEM KPUCTAJIOTUIPATOB;

— M0 HaXO0KJACHUIO JOJIM BBIXOJIa MPOAYKTA PEAKIINU 10 OTHOIIEHHUIO K TEOPETUUECKH BO3MOKHOMY;

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

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

— M0 TEPMOXUMHUYECKUM YPABHECHUSIM PEAKIIUU.

* [IpoBOANTH XUMUYECKUI IKCIIEPUMEHT C HEYKOCHUTEIBLHBIM COOJIFOJICHUEM MPABUI TEXHUKH 0€30MaCHOCTH:



— I10 YCTAHOBJICHUIO KaU€CTBEHHOTO U KOJIMYECTBEHHOTO COCTaBAa COEIMHEHUS;

— TPU BBIMOJHEHUH UCCIIEI0BATEIBLCKOTO MPOEKTa;

— B JJOMAIIHUX YCIOBUSX.

* Vcnonb30BaTh NPUOOPETEHHBIE KIOUEBbIE KOMITETCHITUU

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

* OnpeaensiTh ICTOYHUKYA XUMHUUECKOW MH(OpMaIiK, IPeICTaBIsTh CIMCOK HH(GOPMAIIMOHHBIX PECYPCOB, B TOM YK CJIE U HA
WHOCTPAHHOM $I3bIKE, TOTOBUTH HH(GOPMAITMOHHBIN MTPOAYKT U IIPE3EHTOBATH €TO.

* OOBEKTUBHO OLICHHBATHh MH(POPMAITUIO O BEIIECTBAX M XMMUYECKHUX MPOIECCaX, KPUTUUECKH OTHOCUTHCS K TICEBIOHAYIHOM
uH(OpMaIINK, HETOOPOCOBECTHOM peKIaMe B CPECTBAX MAaCCOBOM MHGOpMAIIUH.

» Co31aBaTh MOJIENI U CXEMBI JJIs pelIeHUs] y4eOHBIX U MO3HABATEIbHBIX 3a/1a4.

2. Conep:xkaHue yueOHOIr0 nmpeamMmera.



Beenenne. O0mas xapakrepucTHKa XUMHYECKHX 2JIEMEHTOB U XUMHYeCKHuX peakuuii. Ilepuoanyeckuii 3aKoH u
Iepuognueckasi cucremMa xummu4yeckux 3jgaemeHToB JI. . MenaeneeBa (94)

XapakTepucTUKa dJIEMEHTa II0 e€ro nonoxkeHuro B Ilepumoamyeckon cucreMe xuMmudeckux diaeMmeHToB JI. M. Menneneesa.
CBolicTBa OKCHJOB, KHCIJIOT, OCHOBaHHM M COJIE B CBE€T€ TEOPHUM DIIEKTPOJIUTHUUECKOW JUCCOIMALMM M OKUCIICHUS -
BoccTaHOBJNIeHUs. [loHsiTHe O TepexonHbIX J3yeMeHTax. AmdorepHOCcTh. [‘eHeTHYeckuil psii TEPEXOIHOTO JJIEMEHTA.
ITepuonnueckuit 3akoH u llepuoamueckas cucrema xumuueckux sieMeHToB [[. M. MennpeneeBa. Xumuueckass opraHu3amus
KMBOW U HEKUBOW MPUPOJbl. XUMUYECKUN COCTAB Si/Ipa, MAHTUU U 3€MHOW KOpbl. XUMHUYECKUE DJIEMEHTHI B KIETKaX >KUBBIX
opraHu3mMoB. Makpo- u MHKpodJeMeHThl. OO000IIeHne CBEICHUM O XUMHYECKUX peakuusx. Kimaccudukarus XUMHUYECKHX
peakuuii 1Mo pa3IuyHbIM MPU3HAKAM: «UYHCJIO M COCTAaB PEarupyrolux U O0Opa3yroIIMXCS BEIIECTBY», «TEMIOBOU 3(PderT»,
«HAIpaBlIEHUE», «WU3MEHEHUE CTEeNeHEH OKHUCIEHHUS DJJIEMEHTOB, OOpa3yIollMX pearupymooliue BelecTBay, «daszay,
«HCIIOJB30BaHKE KaTanuzaTopay. [loHsaTHE 0 CKOpOCTH XMMHYECKOU peakiuu. PakTopsl, BIAUSIOIIME HA CKOPOCTh XUMUYECKUX
peakruii. Katanuzatopsl 1 katanu3. UHTrHOUTOPBI. AHTHOKCHIAHTHI.

JdeMoHCTpPaIUH.

Paznuunsie dhopmer Tabmmnet J[. M. MenneneeBa. Moaenu aToMOB 31eMeHTOB 1—3-To meprnoioB. Mojiellb CTpOSHUS 36MHOTO
mapa (ImonepeyHslil pa3pes). 3aBUCUMOCTb CKOPOCTU XUMHUYECKOW PEaKIMU OT MPUPOAbl PEAarupyIOIINX BEIIECTB. 3aBUCUMOCTD
CKOPOCTH XMMHYECKON pEaKIMU OT KOHILIEHTPAIIMU PEarupyrolux BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakUuu OT
IJIOMIAIM CONMPUKOCHOBEHUSI PEarvpyrolnX BEIIECTB («KHUISIIIUNA CJO0I»). 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peakiuu OT
TEMIIEPATyPhl PEAarUPYIONTUX BEIIECTB. | OMOTEHHBIN 1 reTeporeHHbIN KaTanmn3bl. DepMeHTaTuBHBIN KaTtanu3. UHrubupoBanue.

JlabopaTopHbIe ONbITHI.



1. IlomyyeHne ruApoKCHAA LHMHKA M HCCIENOBAHUE €ro CBOWCTB. 2.MopaenupoBaHue mnoctpoeHus l[lepmoanyeckoii cucTeMsl
xumuueckux snementoB JI. . Menzaeneena. 3. 3amelenue >xene3oMm Mmenu B pactBope cyibdarta meau (II). 4. 3aBucumoctsb
CKOPOCTH XUMHYECKON PEAKIIMU OT MPUPOABI PEArNPYIOLIMX BEUIECTB HA IPUMEPE B3AUMOJECHCTBUSA KUCIOT C METAJIAMM.

5. 3aBUCUMOCTbH CKOPOCTH XMMHUUYECKON PEAKIIMU OT KOHLIEHTPAIIMN PEArMPYIOIINX BEIIECTB HA TPUMEPE B3aUMOJECHCTBUS IMHKA
C COJITHOU KMCJIOTOM Pa3IMYHON KOHIIEHTPALUH.

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
B3aumojencTBus okcuna Meau (II) ¢ pactBopoM cepHOW KHUCIOTBHI Pa3inMYHON Temmeparypbl. 9. PasnoskeHue mnepokcuaa
BOJIOpO/a ¢ momoulbio okcuaa Mapranua (IV) u xaranassl. 10. OOHapyxkeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX MPOoayKTax. 11.
WNHrubupoBaHne B3aUMOAEHCTBUS KUCIOT ¢ METAJIJIaMH YPOTPOIIMHOM.

IIpeameTHbIe pe3yabTaThl 00y4eHUsI

Yyamuics n10JKeH ymems:

UCIIONIB30BaTh IIPU XAPAKTEPUCTUKE IPEBPALLCHUN BELICCTB IOHATHA: «XUMHUYECKas DPEAKLMs», «PEAKUHUH COCIUHEHUS,
«pEaKLUU Ppa3NIOKEHUA», «PEeaKIUH OOMEHa», «pPEaKUUH 3aMELIECHUs», «PEeaKklUUd HEeHUTpanu3aun», <«3K30TePMUUYECKUE
peakiun», <OHAOTEPMHUUYECKHE  pEaKUHW», «OOpaTUMble  peakuuu», «HEOOpaTUMble  pPEaKIUW», «OKHCIUTEIbHO-
BOCCTAaHOBUTEIIBHBIE PEAKLHHW», «TOMOTEHHBIE DPEAKIUW», «TETEPOrCHHBIE pPEAKIUM», «KATAIMTHYECKHE PEaKLUun»,
«HEKATaJTUTHUECKUE PEAKIINIY, KTEIUIOBOM 3P(PEKT XUMUYECKOM peakun», «CKOPOCTh XUMHUUECKON peakIMny, «KaTaau3aTop;
XapaKkTepu30BaTh XUMHUYECKHE 3JIEMEHTHl |—3-ro MepHoJ0oB MO HMX MOJoKeHuio B llepmommyeckoil cucTteMe XMUMHYECKUX

aneMmeHTOB [[. 1. MenneneeBa: XUMAYECKUN 3HAK, TOPSIAKOBBIM HOMEp, MEPUOJ, TPYNIA, NOATPYIIIA, OTHOCUTEIbHAST aTOMHAs



Macca, CTPOCHHE aToMa (3apsja sApa, YUCIO MPOTOHOB M HEHUTPOHOB B SApe, OOINEE YHCIO JJICKTPOHOB, PACIpPEICICHHEC
AJIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM, TTPOCTOE BEIIECTBO, (OpMyIia, HA3BaHUE W THI BBICIIETO OKCHIA U TUAPOKCH]IA, JICTYIETO
BOJIOPOJTHOTO COEIMHEHHUSI (111 HEMETAIIIOB));

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

JaBaTh XapaKTCPUCTHKY XUMHUYECKHX PEAKIMA IO YUCITY W COCTABY MCXOJHBIX BEIICCTB M MPOIAYKTOB PEAKIIUHU; TEIJIOBOMY
¢ dekTy; HampaBICHUIO TMPOTCKAHUS PEaKIMH, HW3MCHCHUIO CTCIICHEH OKHCICHUS DJECMEHTOB; arperaTHOMy COCTOSHHUIO
UCXOJHBIX BEIICCTB; YYaCTHIO KaTan3aTopa; OOBSCHATh W MPHBOJUTH MPUMEPHI BIUSHUS HEKOTOPHIX (akTopoB (Mpupoja
pearupyronux BEIIeCTB, KOHIICHTpAIlMS BEIIECTB, JaBJICHUWE, TEMIlepaTrypa, KaTajau3aTop, IMOBEPXHOCTh COMPUKOCHOBCHHS
pearupyroniux BEMIeCTB) Ha CKOPOCTh XUMHUYECKUX PEaKIIHii; HAaOII0AaTh U ONUCHIBATh YPABHEHHSI PEAKIIUN MEKIY BEIICCTBAMU
C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POITHOTO) SI3bIKA U S3bIKa XUMUU; MIPOBOJIUTH OIBITHI, TIOITBEPKTAIOITINEC XUMHUCCKHEC
CBOMCTBAa aM(OTEPHBIX OKCHJIOB M THIAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pEaKIMU OT Pa3jINYHBIX (HaKTOPOB
(mpupojia pearvpyromux BEIICCTB, KOHICHTPAIMSA BEIICCTB, JaBICHHE, TEMIlepaTypa, KaTaJlu3aTop, IOBEPXHOCTh

CONPHUKOCHOBEHHUSI pEarupyrolnX BEIIECTB).

MeTanpeaMeTHbIe pe3yJibTAThI 00y4eHNsI

Yyamuics 10JKeH ymems:



OMpEeNeNATh 1elb Y4eOHOM AEATETLHOCTH C TOMOIIBID YUYUTENS U CaMOCTOSITEIBHO, MCKaTh CPEJCTBAa €€ OCYIIECTBICHUS,
paboTasi Mo IUTaHy, CBEPSATh CBOW JCHCTBHS C IEIbI0O U MPU HEOOXOAUMOCTH MCHPABIATH OMMOKU C MOMOIIBIO YUUTENs 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
KpUCTAJUTMYECKAsT pelIeTKa M MeTajulnueckas XuMudeckas cBsa3b. OOmmue ¢usndeckue cBoicTBa MeTaioB. CIUtaBbl, HX
CBOMCTBA M 3HaueHHME. XHMMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTAHOBHMTEJICH, a Takke B CBETC HX IIOJOXKCHUSI B
AIEKTPOXUMHUICCKOM PsIIy HANPsKCHUN MeTalliioB. Koppo3us MeTaiwioB u cioco0bl 60ps0bI ¢ Hell. MeTtasutsl B mpupoze. O61ue
CIIOCOOBI UX TIOTYYCHHUS.

OO0masi xapaKkTepuCTHKA HIEJOYHBIX MeTaI0B. MeTtautel B nipupojae. O6mme crmocoosl ux noaydeHus. CTpoeHHE aTOMOB.
[[lenounble MeTaIbl — MOPOCTHIE BEIIECTBA. BakHEUIIME COCTUHEHUS 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. IllenouyHo3eMmenbHblE METAIBI — MPOCTHIE BEHIECTBA. BaKHEWIIME COEAWHEHUS IIEIOYHO3EMEIIBHBIX
METaJNIOB — OKCHU/[IbI, TUJIPOKCUABI U COJU (XJIOPUJIbI, KApOOHATHI, HUTPATHI, CyIb(aThl, GocdaThl), UX CBONCTBA U NIPUMEHEHHE
B HAPOJIHOM XO35IHCTBE.

AJIIOMUHUM.

Crpoenue aroMa, GU3NIECKUE U XUMUYECKHUE CBOMCTBA MPOCTOTO BeriecTBa. COCTUHEHUS aTFOMUHUS — OKCHJI ¥ THJIPOKCH/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.

Baxwueiimme conu xene3a. 3HaAYEHUE JKEJe3a U €ro COSAMHEHUM JJ1s1 TPUPOABI U HAPOJHOTO XO3SICTBA.

JleMoHCTpanum.

OO6pa3ipl MEeTOYHBIX U MIeTOYHO3EeMENbHBIX MeTalllIoB. OOpasIisl CriiaBoB. B3anmoaeicTBue HATPUs, TUTHS U KAJIBIUS C BOJOM.
B3aumoneinictBue HaTpuss U MarHus C KUCJIOpOJOM. B3ammonencTBhe MeETauiOB ¢ HeMmetauiaMu. l[lomydeHwe TuIpOoKCHIIOB
xenesa (IT) u (I11).

JlaGopaTopHble ONbITHI.

12. B3aumopeilicTBue pacTBOPOB KHUCIOT M cosiel ¢ metamiamu. 13. O3HakomieHue ¢ pynamu skenesza. 14. OkpaminBaHue
IJIaMEHU COJISIMU IIEJOYHBIX MeTauioB. 15. B3aummopeiicTBue Kanbliusg ¢ BoJoM. 16.IlonmyueHne Tuapokcuaa KallbIus U
HCCIIEIOBAHUE €TO CBOMCTB.

17. Ilonydyenne ruipoKCuaa AIFOMUHUSA U UCCIEAOBAaHHE €ro CBOMCTB. 18. B3ammonmeincTBue xkeie3a C COJISIHOW KHUCIOTOU. 19.

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



IIpeameTHbIe pe3yabTaThI 00yUeHUsI

Yuamuncs A0JKeH ymems:

HCTIOJIb30BATh IPU XapPAKTEPUCTUKE METAJJIOB M HMX COCAWHEHUM IIOHATHUS: «METAUIBD), «PsAJ AKTUBHOCTH METAIIIOBY,
«IIEJTOYHBIE METAJUIbly», «IIEJIOYHO3EMEIbHBIE METAUIbl», HWCIOJb30BAaTh HMX IPU XaPAKTEPUCTUKE METAILIOB; JaBaTh
XapaKTEPUCTUKY XUMUUYECKUX DJIEMEHTOB-METAJUIOB (IEOYHBIX METAJ/VIOB, MAarHus, KajbIlus, aJTIOMHHHS, JKelie3a) MO UX
noyioxkeHuto B Ilepuonnueckoit cucreme xumuueckux snemeHToB JI. . MennaeneeBa (XMUMUYECKHUM 3HAK, MOPSIKOBBIM HOMED,
NepuoJ, TpyIma, NOArpynmna, OTHOCUTENbHAas aTOMHAsi Macca, CTpOCHUE aToma (3apsij siapa, YUCIO MPOTOHOB U HEHUTPOHOB B
sipe, O0IIee YHCIIO AIEKTPOHOB, PACIPEICIICHUE AJIEKTPOHOB 10 JIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, GopMyJsia, Ha3BaHUE
Y THUII BBICIIIETO OKCHIAa U THIPOKCH]IA);

Ha3bIBaTh COCIMHEHHUS METAJIOB U COCTABIISITh UX (hOPMYJIBI TIO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, O0ITHe (PU3NIECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METaJIJIOB,;

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

OMHUCBHIBATh OOIIME XWMHYECKHE CBOMCTBA METAJJIOB C TOMOIIBID €CTECTBEHHOrO (PYCCKOTO WIJIM POJHOTO) SI3bIKa M S3BIKA
XUMHH;

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

TAKIKEC JJICKTPOHHBIC YPABHCHUA ITPOUCCCOB OKUCIICHUA-BOCCTAHOBIICHMA,



YPaBHEHUS DSJICKTPOIUTUYECKONW UCCOLMALIMU; MOJICKYJISIPHBIC, TOJHBIE W COKPAIICHHbICE HOHHBIE YPABHEHUS PEAKIUN C
Y4aCTHUEM JJIEKTPOJIUTOB;

yCTaHABJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBA3U MEXKAY CTPOCHUEM aTOMa, XMMHYECKON CBS3bIO, THUIOM KPUCTALIMYECKOU
PEIIETKH METAJVIOB M MX COSAUHEHUM, UX OOIIMMU (DU3NYECKUMU U XUMUUYECKUMU CBOMCTBAMU;

OIMMCBIBATh XMMHUUECKHE CBOMCTBA IICJTOYHBIX U IIEI0YHO3EMEIbHBIX METAJIOB, a TAKXKE aJlIOMUHHUS M KeJie3a U UX COCAUHCHUI
C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOT0 UM POJHOTO) SI3bIKA U SI3bIKA XUMUH;

BBITIOJIHSITh, HAOJIOMATh M OMHUCHIBATh XUMHUYECKHM ASKCIEPUMEHT IO PACIO3HABAHUIO BAXKHEHIIUX KAaTHOHOB METAJIOB,
TUJPOKCHUI-UOHOB;

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

OMHUCHIBATh XUMUUECKUH HKCTIEPUMEHT C IMMOMOIIBI0 €CTECTBEHHOTO (PYCCKOT'O HJIM POJHOTO) SI3bIKa U SI3bIKA XUMUU;

IPOBOJIUTh PACYEThl IO XHMHUYCCKUM (OopMyJlaM W YypaBHEHHUSAM pPEaKIMh, MPOTEKAOIIUX C yd4acTHEM METaUIOB M HUX

COEeIMHEHNH.

MeTanpeaMeTHbIe pe3yJibTAThI 00y4eHNsI

Yyamuics 10JKeH ymems:

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

OQHIOUKIONCANH, CIIPABOYHHNKH, SJICKTPOHHBIC JHCKH,



COIMOCTAaBJATh U OTOMpaATh MH(MOPMAIMIO, MOTYYEHHYIO M3 pPa3IMYHBIX MCTOUYHUKOB (CIOBAapH, SHIMKIONEINU, CIIPABOUYHUKH,
AIIEKTPOHHBIE TUCKH, CeTh MIHTepHET);

MPEACTaBIATh UHPOPMALIMIO B BUAE TaOIUL, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM uucie ¢ npuMmenenrem cpeacts UKT;
Oo(QOpPMJISITh CBOM MBICJIM B YCTHOW M NMHCbMEHHOW PEUM C YYETOM CBOMX Y4EOHBIX M >KM3HEHHBIX PEUYEBBIX CUTYallUil, B TOM
yucie ¢ npumeHenuem cpencts UKT;

COCTaBJIATh PELEH3UIO HAa TEKCT;

OCYLIECTBIIATH J0KA3aTeIbCTBO OT MPOTUBHOTO.

Tema 2. Ilpaktukym 1. CBolicTBa MeTAJUIOB M HX coequHeHuii (44)?

1. OcymecTBieHHE LENOYKM XUMHYECKUX IpeBpaiieHuid. 2. IlonyueHue u cBoiicTBa COe€OUMHEHUN MeTauioB. 3. Pemienue
JKCIIEPUMEHTAIBHBIX 3a/1a4 Ha PACIIO3HABAHUE U IIOJYyYECHHUE COCIMHEHUN METaJUIOB.

IIpeameTHbIe pe3yabTaThl 00y4eHUsI

Yyamuics n10JKeH ymems:

oOpamatecsi ¢ J1a00paTOpHbIM OOOPYAOBAHMEM M HarpeBaTeIbHBIMU MHPUOOpPaMH B COOTBETCTBUU C IpaBHJIAMU TEXHUKU
0e3011acHOCTH;

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

ONMCHIBATh XUMUYECKHUN IKCIIEPUMEHT € ITOMOILBIO €CTECTBEHHOIO (PYCCKOr0 MM POAHOIO0) A3bIKA U SI3bIKA XUMUU;

JieaTh BBIBOJBI 110 pe3ybTaTaM MPOBEICHHOTO YKCIIEPUMEHTA.

MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuics 10JKeH ymems:



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

Tema 3. Hemerasasl (22 4)

OO6miasi xapakTepucTHMKa HeMeTayuloB: moJjioxkeHue B Ilepuoguyeckold cuctemMe Xumudeckux dnemeHtoB J[. .
MeHneneeBa,0cO0CEHHOCTA CTPOCHUSI aTOMOB, DJIEKTPOOTpHUIATENbHOCTh, (D0) KakMmepa «HeMmMeTaumYHocTHy, psia 0.
Kpucrannuyeckoe CTpoeHHME HEMETAUNIOB — MPOCThIX BemlecTB. Aiutiotponus. Dusnueckne CBONCTBA HEMETAIUIOB.
OTHOCHUTENBHOCTh OHATHI «METAIID U «HEMETAJLI.

Boaopoa.llonoxenue Bogopoaa B Ilepuonnueckoi cuctemMe xumudeckux snemeHToB J[. M. MenaeneeBa. CtpoeHue atoma u
MOJIeKYJibl. DU3NUECKHE U XUMUYECKHE CBOMCTBA BOJIOPO/IA, €0 MOJyUYeHUE U MPUMEHECHUE.

Boaa.

Crtpoenue mosnekyibl. Bonopoanas xumuueckas cBia3b. Ou3nuecke CBOMCTBA BOJbl. AHOMANUK CBOWCTB BOABL. ['uapoduiIbHbIe
u ruapodoOHbIe BemiecTBa. XHUMHYECKHE CBOMCTBa BOJbL. KpyroBopoT Bonbl B mpupoje. Bomoounctka. Aspamusi BOJIBI.
breitoBbie priibTpel. MuHepanbHbie BObL. JJucTiimupoBaHHas BO/Ia, €€ MOJIy4eHHE U PUMEHEHHE.

OO0mas xapakTepuCTHKA raJIOreHOB.

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

Kpatkue csenenus o ximope, 6pome, prope u iioae. [[puMeHeHne raioreHoB U X COeAMHEHUI B HAPOJHOM XO3SHUCTBE.

Cepa.

Crpoenue aroMma, aljgoTpONuUs, CBOMCTBa M IpuMeHeHne pomOuueckoil cepbl. Oxcunbl cepel (IV) u (VI), ux nonyuenue,
cBOMcCTBa U mpuMeHeHue. CepHasi KUCJIO0Ta U €€ COJIM, UX MPUMEHEHHE B HApOJHOM X03siicTBeE. [[poU3BOACTBO CEPHOM KUCTOTHI.

A30T.



CrpoeHue aroMa U MOJIEKYJBI, CBOMCTBA ITPOCTOr0O BellecTBa. AMMHUAK, CTPOCHHE, CBOMCTBA, MONyYeHne U npuMmeHenue. Comnu
aMMOHUSI, UX cBolicTBa U puMenenue. Okcuast azota (I1I) u (IV).

A3OTHas KUCJOTa, €e CBOMCTBa M NpuMeHeHue. HUTpaTel M HUTPUTHI, MpodiieMa UX COAEPKaHHUS B CEIbCKOXO3UCTBEHHOU
IPOJYKIMHU. A30THBIE yI0OpEHUSI.

dDocdop.

Crpoenue aToma, ajjiOTponusi, CBOWMCTBAa 0Oenoro u KpacHoro Qocdopa, ux npumMeHeHue. OCHOBHBIE COEJUHEHUS: OKCHUJ
docdopa (V) u oprodochopnas kucnora, pocdarel. DochopHbie ynoopeHus.

Yraepoa.

Crpoenue artoma, ajIOTponus, cBoiicTBa Moaudukanui, npumeHenue. Oxcuawl yriaepoga (II) m (IV), ux cpoiictBa u
npuMmeHeHne. KapOoHaTel: KanblUT, cofa, MOTAIll, UX 3HAYCHUE B IPUPOJIE U KU3HH YeTIOBEKa.

Kpemumuii.

CrpoeHue aroma, KpUCTAJUIMYECKHII KpEMHHUM, €ro cBoiicTBa W mnpuMeHeHue. Oxcun kpemuus (IV), ero mnpupopansie
pazHoBUAHOCTH. CuiMKaThl. 3HAYEHUWE COEOUHEHHUM KPEMHHUA B JKMBOM M HEXHBOM mnpupoae. lloHstue o cuimMkaTHON
MIPOMBILIJIEHHOCTH.

JemoHcTpanum.

OO0pa31el TaIOTeHOB — MPOCTHIX BEMIECTB. B3auMoaeiicTBiE TaIOrT€HOB C HATPHEM, C allFOMUHUEM. BriTecHeHHEe X0poM Opoma
WM HOJla W3 PacTBOPOB MX cosiell. B3ammopencTBue cepbl ¢ MeTaulaMH, BOJOPOJIOM M KHCIOpoAOM. B3ammopencrsue

KOHIIEHTPUPOBAHHOM Aa30THOW KHCJIOTHI ¢ Menblo. [lormomeHnne yriieMm pacTBOPEHHBIX BELIECTB WIIM Ta30B. BoccTaHOBieHUME



Menu u3 ee okcuma yriem. OOpasipl TPUPOIHBIX COSAMHEHUM XJopa, cephl, docdopa, yriepoaa, kpemHus. OOpasilbl
BaKHEHIINX JIJIs1 HAPOJHOTO X034icTBa Cyab(haToB, HATPATOB, KApOOHATOB, (hochaTroB. OOpa3Lbl CTEKIA, KEPAMUKH, LIEMEHTA.
JlaGopaTopHble ONbITHI.

20. Ilomyuenwe wu pacno3HaBaHue Boaopoja. 21. HccimenoBaHue MOBEPXHOCTHOIO HATSXKEHUsS BOAbL. 22.PacTBopeHue
NepMaHranara Kajus Wil MeAHOro kymnopoca B Boje. 23. ['mapatanus o0e3BoxkenHoro cynbdarta meau (II). 24. Usrotosnenue
TUIICOBOIO OTIEYATKa.

25. O3HaKOMJICHHE C KOJUICKIIMEH OBITOBBIX (DHIBTPOB. 26. O3HAKOMIICHUE C COCTABOM MHHEpaJIbHOW BOJbI. 27. KauecTBeHHas
peakuus Ha ranoreHuaA-uoHbl. 28. [lonmydyenue u pacrnoszHaBanue kuciopona. 29. ['opeHue cepbl Ha BO3AYyXe M B KUCIOPOJE.
30.CBoiicTBa pa3baBiieHHOW cepHOM KuciOThl. 31. M3yuenue cmoiicTB amMmuaka. 32. PacmosnaBanue cojeld amMmmoHus. 33.
CroiicTBa pa3baBiaeHHON a30THOM KUCIOTHI. 34. BzauMoeicTBrEe KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ Mebto. 35. ['openue
docdopa Ha Bozmyxe U B kucnopoje. 36. PacnosnaBanue ¢ocdaron. 37. ['openue yris B kuciopose. 38. [lonydyenue yronbHoO i
KUCTIOTHI ¥ U3ydeHue ee cBorcTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [lomydeHne KpeMHEBON KHCIIOTHI M U3YUEHHE €€ CBOMCTB.

IIpeameTHbIe pe3yabTATHI 00y4eHUsI

Yyamuics 10JKeH ymems:

HCTIOJIb30BATh IPHU XApPAKTCPUCTHUKE METAJIOB M WX COCAUHECHUW TOHSTHS: «HEMETAJUIbl», «TAJIOTE€HBI», «aJIOTPOIHbBIC
BHJIOU3MEHCHHS», <OKECTKOCTh BOJBI», «BPEMEHHAs XECTKOCTh BOJBIY, «IIOCTOSHHAS JKECTKOCTh BOJIBI», «0OIIas »ECTKOCTh

BOJZBIY;



JaBaTh XapaKTEPUCTUKY XUMHUECKUX 3JIEMEHTOB-HEMETANIOB (BOJOPOJa, TajioT€HOB, KUCIOpOJa, cephl, a3zora, docdopa,
yriaepojia, KpeMHUs) 1Mo ux noyioxkenuto B [lepuonuueckoit cucteme xumuueckux 3nnemeHToB J. Y. MenneneeBa (XuMuueckui
3HaK, MOPSJIKOBBIM HOMED, MEPUOJ, TPyIIa, MOArPYINa, OTHOCUTENIbHAsI aTOMHasi Macca, CTPOCHHE aToma (3apsi sapa, Yuciio
IPOTOHOB M HEHUTPOHOB B SiApE, OOIIEE YHMCIO AJIEKTPOHOB, pPacHpe/le]ICHUE AJIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), MPOCTOE
BeIeCTBO, (opMmyJsia, Ha3BaHWE W THUI BBICIIETO OKCHIA M THAPOKCHIA, (GopMylna M XapakTep JIETY4ero BOIOPOIHOTO
COCIMHCHUSA);

Ha3bIBaTh COCIMHEHUS HEMETAUIOB M COCTABIIATh UX (DOPMYJIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, O0IIHE (PU3NUECKHNE U XUMUYECKUE CBOMCTBA ITPOCTHIX BEIIECTB-HEMETAJIOB;

OOBSCHATh 3aBUCHUMOCTb CBOWCTB (WJIM TpeACKa3plBaTh CBOMCTBA) XUMHUYECKHX JJIEMEHTOB-HEMETAUIOB (paguyc,
HEMETAJUNIMYECKUE CBONCTBA DJIEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBUTENIbHBIE CBOICTBA JJEMEHTOB) U OOpa3yeMbIX HMHU
COEMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB W THUAPOKCUAOB, JIETYYUX BOJOPOAHBIX COEAUHEHUU,
OKUCJIMTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT ToJiokeHUs1 B Ilepuonuueckoi cucreme xXuMH4eckux syemeHtoB /J[. .
Menpeneena;

OMHCHIBATh OOIINE XMMHUYECKHE CBONCTBA HEMETAJUIOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WMIIM POIHOTO) SI3bIKA U SI3bIKA
XUMUU;

COCTaBJISITh MOJIEKYJISIDHBIE YPAaBHEHUS PEAKLUU, XapaKTEPU3YIOLIIMX XUMUUYECKHE CBOMCTBA HEMETAIOB M MX COCAWHECHUH, a
TaKXXe JJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHUS-BOCCTAHOBIICHNUS,

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

Y4aCTHUCM JJICKTPOJINTOB,



YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXKIY CTPOSHHEM aToMa, XUMHUYECKOH CBS3bI0, THUIIOM KPHUCTAJUTHYECKOU
PEIICTKH HEMETAIIOB ¥ MX COCAMHCHHH, MX 00IUMHU (PU3UIECKUMHU U XUMHYCCKUMU CBOHCTBAMU;

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

OIHMCHIBATH CITOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI M BBIMOJIHATH COOTBETCTBYIOIIMA UM XUMUYECKUN IKCIICPUMCHT;

BBITIOJTHATH, HAOIIOJaTh U ONMUCHIBATH XMMUYCCKUN SKCIICPUMEHT 10 PaCllO3HABAHUIO MOHOB BOJOPOJAa WU aMMOHHMS, Cyab(hat-,
KapOoHaT-, CIIMKaT-, hocdart-, Xaopua-, OpoMu/I-, HOAUI-UOHOB;

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

OMHCHIBATh XUMUUECKUHN IKCTIEPUMEHT C ITIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MIJIM POJTHOTO) SI3bIKA U SA3bIKa XUMUH,

IPOBOJIUTh PACUYETHI MO0 XUMHUYECKMM (GopMysjaM U YpPaBHEHHUSM peEakKIHMil, MPOTEKAIoUUX C y4acTHEM HEMETalIoOB M HX
COE€IMHEHUN.

MeTanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

Yyamuics 10JKeH ymems:

OpraHHU30BBIBATh YUCOHOE B3aMMOJICHCTBHE B TpyIIe (pacipeacssiTh pOJd, JOTOBAPUBATLCS IPYT C APYTOM H T. I1.);

peABUIETh (MMPOTHO3UPOBATH) MOCIIECACTBUS KOJJISKTUBHBIX PCIICHHH;

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



B JIMAJIOT€ C YYUTEJIEM YUYUTHCSI BbIpaOaThIBaTh KPUTEPUU OIEHKU U OIpPEEATh CTENEeHb YCHEITHOCTH BBITIOJIHEHUS CBOEH
paboThl U PabOTHI BCEX, UCXOS U3 UMEIOIINXCS KPUTEPHUEB, COBEPIICHCTBOBATh KPUTEPHUH OLICHKH U TOJIb30BATHCSI MU B XOJE
OIICHKHU U CAMOOIIEHKH;

OTCTaMBaTh CBOIO TOUKY 3PEHHUS, APIYMEHTUPYS €€;

MOATBEPKIATh APTYMEHTHI (DaKTaMu;

KPUTUYHO OTHOCUTBHCSI K CBOEMY MHEHHIO;

CIIyIIaTh IPYTUX, MBITATHCSA MPUHUMATH APYTYIO0 TOYKY 3pEHHUsI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHUS;

COCTaBIIATH pedepaT Mo onpeieIeHHON Gopme;

OCYLIECTBIIATh KOCBEHHOE Pa3AEIUTENIbHOE JOKA3ATEIbCTBO.

Tema 4. IIpakTukym 2. CBojiicTBa coeluHeHMii HeMeTa/L10B (4 4)!

1. Pemenue skcnepuMeHTanbHbIX 3amad 1o teme «lloarpymnma ramoreHoB». 2. PelieHne 3KCIEpUMEHTANBHBIX 3aAad Mo
teme«lloarpynna kucimopoma». 3. Pemienue skcnepuMeHTanbHbIX 3amad mno Teme «lloarpynma azora». 4. Pemienue

AKCIIEpUMEHTATBHBIX 3a71a4 1o TeMe «llonrpymnmna yriaeponay. 5. [lonyuenue, cobupanue u pacro3HaBaHUE Ta30B.

IIpeameTHBIE pe3ybTATHI 00y4eHUSs

Yyamuiics 10JI2KeH ymems.

oOpamiatbcsi ¢ 7a00paTOPHBIM OOOPYNIOBAHMEM M HArpeBaTENbHBIMH TPHOOpPAMH B COOTBETCTBUU C TPABWIIAMH TEXHHKHU
0e3011acHOCTH;

Ha6J'IIOI[aTB 3a CBOMCTBaMU HEMETAJJIOB U UX COCI[I/IHCHI/Iﬁ " ABJICHUSAMH, IIPOUCXOAAINMU C HUMMU,



OMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MMOMOIILIO0 €CTECTBEHHOT'O (PYCCKOT'0 WIJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;
JIeTIaTh BBIBOJbI IO PE3ybTaTaM MPOBEICHHOTO YKCIEPUMEHTA.

MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuncs 10JKeH yMems:

OoNpCaACIIATh, UCXOOA U3 yqe6H0171 3aa4u, H€O6XOIII/IMOCT]':> HCITOJIB30BaHUA Ha6J'II-OI[eHI/I$I HJIA SKCTICPUMCHTA.

1 TIpu AByX4acOBOM IJIAaHUPOBAHUU MPOBOJATCS TOJIBKO MpakTUdyeckue 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 HenpeeabHble (HEHACHIIIEHHBIE)

yraeBoJopobl. ['opeHue yrineBoaopooB. KauecTBeHHbIE peaKIuu Ha HETIPEIeIbHbIE COEUHEHUs. Peakius qeruapupoBaHusl.
Kucnopoaconepxaiiue opraHuyeckue COEAMHEHHUS. OTUIOBBIA CIUPT, €ro TMOJydYeHHEe, MPUMEHEHUE U (U3HOJOTUYECKOE
nerictBue. TpexaromHblil crnupT raunepuH. KauecTBeHHas peakuuss Ha MHOTOATOMHBIE CIIUPTHI. YKCYCHas, CTEapUHOBAas U
OJIEMHOBAsI KMUCIIOTHI — MPECTABUTENH Ki1acca KapOOHOBBIX KUCIOT. JKupel. Mpuia.

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

(mpoTeuHsl), UX PYHKIIMU B )KUBBIX Oprann3mMax. KauecTBeHHbIE peakiiuy Ha OCJKH.

Hemonctparnuu. Moaenu MoJeKyn MeTaHa, dTaHa, IPOIaHa, dTUJICHA U alleTuieHa. BzanMoaeiicTBrie aTriieHa ¢ OpOMHOI BOAOM
¥ PacTBOPOM MepMaHraHaTa Kaimusi. O0Ire XuMUIecKne CBOMCTBA

KHUCJIOT Ha IPUMEPE YKCYCHOM KUCIOTHI. KauecTBeHHast peaklnsi HA MHOTOAaTOMHBIE CIIUPTBHI.



Jlabopartopubie onbIThl. KauecTBEeHHBIE peakiuy Ha OCTKH.

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

K rocyaiapcreeHHoil utorosoii arrecranuu (I'HA)

Ilepuonnueckuit 3axkoH u Ilepuognueckas cucrema xumMudeckux d3ieMeHTOB J[. WM. MengeneeBa. DU3NYECKUN CMBICT
NOPSIIKOBOTO HOMEpa JJIEMEHTa, HOMEPOB NEpUOJa M TPYyNIbl. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB D3JIEMEHTOB U HX
COEIMHEHUH B IEPUOAAX U IPYINaAX B CBETE MPEACTABICHUN O CTPOCHUN aTOMOB 3JIEMEHTOB.

3HayeHUE MEPUOAUUECKOr0 3aKOHA. BHUIbI XMMUUYECKUX CBA3EU M THUMBI KPUCTAUIMYECKUX PEIICTOK. B3anMOCBSI3b CTpOEHUS U
cBOMCTB BemiecTB. Kiaccudukarus XUMUYECKUX PEaKIud MO pas3IMYHbIM TpU3HAKaM (YHUCIO0 U COCTaB pEarupyrolux u
00pa3yroIIuXCcs BEIIECTB; HATUINE

rpaHuIel  pasnena  (as3; TeroBod 3¢ (dEKT; HW3MEHEHHE CTENeHEeW OKHCIEHUS aTOMOB; WCIOJb30BAaHUE KaTajau3aTopa;
HarpaBjieHue TMpoTekanus). CKOPOCTh XUMHYECKHUX peakiuid u ¢dakTophl, Biustomue Ha Hee. OOpPaTUMOCTh XUMHYECKUX
peaKIui U CrocoObl CMEIICHUS XUMUYECKOTO PAaBHOBECHSI.

[IpocTeie U ciokHBIE BemiecTBa. MeTaiibl 1 HEMETAJUIBL. | €HeTUYeCcKre pAabl METalllla, HEMeTaula U MEPEXOAHOr0 METalIa.
Okcuap THAPOKCHABI (OCHOBAaHMS, KHCIOTBI, aM(OTepHbIE THIPOKCUIBI), coim. MX coctaB, knaccudukammss u oOmue

XHUMHYECKHE CBOMCTBA B CBETE TCOPHUHA BJIGKTpOJIPITH‘{GCKOﬁ Aucconuanum.

JIN4YHOCTHBIE Pe3yJIbTATHI 00y4eHU

Yyanmuics Q0aKeH:



3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHS, CBA3aHHBIE C Pa3BUTUEM XMMHUHU M OOIIECTBA; TOCTUXKEHUS B 00JaCTH
XUMUU U KYJIbTYpHbIC TPaaullui (B YaCTHOCTH, HAy4YHbIC TPAJMIIMHM) CBOEH CTpaHbl; OOIIEMUPOBBIC JOCTHXKEHHUS B 00JacTu
XUMUU; OCHOBHBIC TIPUHITUIIBI U MPaBWIa OTHOILICHUSI K MPUPOJIE; OCHOBHI 3I0POBOTO 00pa3a >KM3HU U 37I0POBbhECOEPETarONINX
TEXHOJIOTHM;

IpaBujla TOBEICHUA B UYPE3BbIYAWHBIX CUTYalUAX, CBA3AHHBIX C BO3JACUCTBUEM pA3JIMYHBIX BEIIECTB; OCHOBHBIC IIpaBa MU
00sI3aHHOCTH TpaxJaHWHAa (B TOM UYHCIE Y4Yallerocs), CBS3aHHBIE C JIMYHOCTHBIM, MNPO(ECCHOHAIBHBIM M >KU3HCHHBIM
CaMOOIIPEICIICHUEM;

COIMATBbHYI0 3HAYMMOCTh U COJIepKaHue mpodeccuid, CBSI3aHHBIX C XUMUEH;

UCRBIMBbIBAMb. YYBCTBO TOPAOCTH 32 POCCUHCKYIO XHUMHUYECKYK) HAayKy M YBAKEHHE K UCTOPHM €€ Pa3BUTHUS;, YBAXKCHUE U
MPUHATHE JTOCTIKEHUN XUMHUHM B MUpE; JIOOOBBL K MPHUPOJIC; YBAXKEHHUE K OKPYXKAIOMUM (ydaluMCsl, YIUTEIISIM, POJIUTEIIAM U
Ip.) — yMETh CIIyIIaTh W CIBIIATh MapTHEpa, MpHU3HaBaTh MPABO KaKJIOT0 Ha COOCTBEHHOE MHEHHE, NMPUHUMATh PEIICHHS C
YYETOM MO3UIHUN BCEX YYACTHUKOB; YYBCTBO MPEKPACHOIO M ICTETUUYECKUX UYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U
UX MPEBPAIICHUI; CAMOYBKCHHE M YMOIIMOHAIBHO-TIOJIOKUTEILHOE OTHOIIICHHE K ce0e;

NpuU3HaAeams: NICHHOCTH 3I0POBBS (CBOECTO M APYTHUX JIOJEH); HECOOXOIMMOCTh CAMOBBIPAKEHHS, CaMOpEaTn3alliy, COITUATBLHOTO
MPU3HAHUS;

0CO3HA8aMb: TOTOBHOCTHb (WJIM HETOTOBHOCTH) K CaMOCTOSTEIBHBIM IIOCTYNKaM M JACHCTBUSIM, OTBETCTBEHHOCTh 3a WX
pe3yJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPHITO BBIpaXaTh M OTCTaMBATh CBOKO MO3WIMI0O U KPUTUYHO OTHOCHUTBHCS K

CBOMM IIOCTYIIKAM;



npOAGAAMb: HKOJIOTMYECKOE CO3HAaHHE; JOOpOKEIaTeIbHOCTh, JOBEpHE M BHUMATEIBHOCTh K JIIOJSAM, TOTOBHOCTh K
COTPYJHUYECTBY U APYXKOE, OKa3aHUIO MOMOIIU TE€M, KTO B HEW HYXKJaeTcs; 0OOOIIEHHBINA, YCTOMYMBBIA U M30UpaTEIbHbBIN
MMO3HABATEIbHBIA UHTEPEC, UHUIIMATUBY U JIFOOO3HATEIBHOCTh B U3YYEHUHU MHUpPa BEIIECTB M PEaKIIMil; 1eJIeyCTPEMICHHOCTh U
HACTOMYMBOCTh B JOCTH)KCHHUHU IIeJIel, TOTOBHOCTh K MPEOJIOJCHUIO TPYAHOCTEH; YOEkKIECHHOCTh B BO3MOXKHOCTU TO3HAHUS
PUPOIbI, HEOOXOAMMOCTH PA3yMHOI'0 MUCTIOJIb30BAHUSI JOCTHXKCHU N HAYKU U TEXHOJIOTHM JJ1 pa3BUTHS 0OIIECTBA;

ymemp: YCTAaHABIWBATH CBS3b MEXKY LIEJbI0 U3YUEHUS XUMHUHU U TE€M, JIJI1 YEro OHAa OCYIIECTBISAETCS (MOTHUBAMHU); BBITIOJTHATh
KOPPUTHUPYIOIIYIO CaMOOIICHKY, 3aKITIOYAIONIYIOCS B KOHTPOJIE 3a MPOIECCOM H3YyYCHHS XMMHUU W BHECEHUU HEOOXOIUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIUX ATalaM MU CrocodaMm H3y4deHUs Kypca XMMHH; BBINOJHATh PETPOCTICKTHUBHYIO CaMOOIIEHKY,
3aKJIIOYAIONIYIOCS B OLIGHKE MpOIecca M Pe3ysibTaTa 3y4eHUsl Kypca XUMUU OCHOBHOM IIKOJIBI, TIOJBEJICHUU UTOTOB Ha OCHOBE
COOTHECEHUS 1IeJIel U pe3yIbTaToOB;

CTPOUThH JKU3HEHHBIE W MNPOGECCUOHANBHBIE IJIaHBI C YYETOM KOHKPETHBIX COIMAIIbHO-UCTOPUUYECKUX, MOJUTUYECKUX U
HKOHOMHYECKHUX YCIOBHI; 0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBUE UX

NPUHUMAEMbIM B JKU3HHM PEIICHUSAM; BECTH JHMAJIOT Ha OCHOBE PAaBHOIPABHBIX OTHONIEHUN W B3aMMHOIO YBa)KCHHUS; BBIACIATH
HPABCTBEHHBIN aCMEKT MOBEJEHUS M COOTHOCUTH MOCTYNKH (CBOM W APYTUX JIOACH) M COOBITHS C MPUHSATHBIMH ITHUYECKUMHU
HOpMaMu; B Mpeenax CBOMX BO3MOKHOCTEW MPOTHUBOJICMCTBOBATH JCHCTBUAM U BIUSHUSAM, NPEICTABISIIONIUM YIrpo3y KU3HH,

3JI0POBBIO M O€30MACHOCTH JIMYHOCTH M OOIIIECTBA.

3. TemaTuueckoe IJIAHUPOBAHUE C YKA3aHHMEM KOJIUIECTBA YaC0B,
OTBOJAMMBIX HA OCBOE€HHE KaKA0i TeMbl



Ne Ha3anue riaBbl KonnuectBo [IpakTueckue KoHTposbHbIe paboThI
TJIaBbl 4acoB paboThI
Beenenue. O0mas xapakTepucTuka 9 Nel
XUMHUYECKUX JIEMEHTOB U XUMUYECKHUX
peakuui. [lepuonnyeckuii 3aK0H 1
[Tepuoauyeckasi cucteMa XUMHUUECKUX
aneMeHToB J[.M.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 MIIaHNPOBaHUE, B

TOM YHCJIE ¢ Y46TOM padoyeil mporpaMMbl BOCIMTAHMS, ¢ YKa3aHUEM KOJUYeCTBA YaCOB, OTBOJAMMbIX HA
OCBOCHHE KAKI0H TeMbI



Ne Tema pa3znena/ypoka KomuuectBo | [lesaTenbHOCTD yUuTeElNd ¢ yueTOM pabodeil mporpaMMbl
n/n 4acoB BOCITUTAHMS
9 knacc — 68 yac.
1 | Beenenne. OOmias XxapakTepUCTHKA 9 noOyX/JIeHHe  IIKOJbHUKOB  COOJIOaTh  HAa  YpOKe

XUMHYECKUX DJIEMEHTOB U XUMHUUYECKHUX
peakuuiu. Ileppoamyeckuil 3aKOH U
[lepuonnueckas cucTeMa XUMHUUYECKHUX
aneMmeHToB J[.M.Menaeneena

OOIIEPUHSTBIE HOPMBI MOBEACHUS, MpaBUiia OOIICHUS CO
cTapmiuMu (y4UTENIIMH) U CBEPCTHUKAMU (IIKOJLHUKAMH ),
MPUHIUIIB Y9eOHOU TUCIMIUIMHBI U CAMOOPTaHU3aIUH.
dopMupoBaHNe HAYYHOTO MUPOBO33PEHUSI:
XapakTepu30BaTh METO/Ibl U3yUCHUsI XUMUH (HAOIIOIeHUE,
HKCIIEPUMEHT, U3MEPEHHUE, MOJCITUPOBAHNE) U UX POJIb B
MO3HAHUU MUPA BEIIECTB U PEaKIIHii;

- [lonumate MaTepuanbHOE €IUHCTBO BEIIECTB IPUPOIHI,
M03HABAEMOCTH 3aKOHOB MPUPOJIbI HA IPUMEPE U3YUCHUS
XUMHUYECKUX SIBICHUH (peakiuii);

- YcraHaBIMBaTh MPUYMHHO-CIICICTBEHHBIEC CBS3EH MEXKIY
(GU3MYECKUMH  CBOMCTBAMHM  BEIIECTB M CIIOCOOOM
pa3JeIICHUs] CMECEH.

IlaTpuoTnyeckoe BOCHUTAHME: IICHHOCTHOTO OTHOIICHUS
K OTCYCCTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJCAWI0, TOHUMAaHUS 3HAYCHHUS XUMHYCCKOU
HAyKd B JKU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BJIQJICTh  JIOCTOBEpHOM HWH(poOpManMeld O IepeIoBBIX
JOCTHIKCHUSAX W OTKPBITHSAX MHPOBOM M OTCYSCTBCHHOM
XUMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOUCTBE MHpa U OOIIECTBA,;




Metauiel

19

dbopmupoBaHue OCHOB AKOJIOTUYECKON KYJIbTYPBI
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO
MBIIICHHUS, HCII0JIb30BaHHE BOCITUTATEIIbHBIX
BO3MOXXHOCTEW COJEp)KaHud Y4YeOHOro mpeaMera dYepes
JEMOHCTPALIMI0 00YyYaIoIUMCs MPUMEPOB OTBETCTBEHHOTO,
TPaKIAHCKOTO TOBEACHUS, MPOSBICHUS UYEIOBEKOIIOOUS U
no0pocepeyHOCTH, dYepe3 MOoJ00p COOTBETCTBYIOLIMX
TEKCTOB IS UTCHMs, 3ajay JJisl PEIICHUs, MPOOJIEMHBIX
CUTYalMii 151 00CYKJIEHHUS B KJIacce;

IKOJOTHYECKOoe BOCIUTAHHE: HKOJIOTUYECKHU
11EJIECO00Pa3HOr0 OTHOIICHHSI K TMPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAaHHUSA, MOHUMAHMS
IEHHOCTH 3JI0POBOIO0 W Oe3omacHoro obOpasza JKU3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY
U TICUXAYECKOMY  3/I0pOBbIO, OCO3HAaHUA IIEHHOCTH
coOJIrOICHUS TIPaBUJI 0€30MMacHOTO MOBEACHUS IPH padoTe ¢
BEIIECTBAMHU, a TaKXE B CHUTYyalHsIX, YrPOXKAIOUIUX
3J0POBBIO U )KU3HU JIFOJICHU

Hemeramnel

26

dbopmupoBaHue OCO3HAHHOTO, YBa)KUTEIBHOTO u
T00pOKENATENHHOT'0 OTHOIICHUS K APYTOMY YEJIOBEKY, €To
MHEHHIO, MUPOBO33PEHHUIO.

dbopmupoBaHue OCHOB AKOJIOTMYECKON KYJbTYpbI

COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHUYECKOTO
MBIIIIJICHUS, UCTIOJIb30BaHNE BOCITUTATEIHHBIX
BO3MOKHOCTEW coJepKaHHusl ydyeOHOro mpeaMeTa 4Yepes
JEMOHCTPAIIAI0 00YyYaroMUMCS TPUMEPOB OTBETCTBEHHOTO,




IPKIAHCKOTO TTOBEJCHHUS, MPOSBICHUS YEIOBEKOIIOOHS U
T00pOCepACYHOCTH, 4epe3 IMOA0Op COOTBETCTBYIOIIMX
TEKCTOB JUISI UYTEHHWS, 3ajad JJIs PEIICHUs, MPOOIEMHBIX
CUTYaIuil 17151 OOCYKACHHS B KIJIacce;

IK0JIOTHYECKOoe BOCIIUTAHHE: HKOJIOTUYECKHU
1eJ1eCO00pa3HOro OTHONICHHS] K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIEeCTBOBAaHUSA, MOHUMAHMS
IIEHHOCTH 3JI0pOBOr0 W 0Oe3omacHoro obOpasza JKU3HH,
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (hU3UYECKOMY
U TICUXUYECKOMY  3[I0pOBbIO, OCO3HAaHUS  LIEHHOCTH
coOJroIeHus1 paBul 6€30MacHOro MOBEACHUS MPU padboTe C
BEIIECTBAMHU, a TaKXe B CHUTYyallHsIX, YrPOXKaIOUUX
3I0POBBIO U KM3HU JIIOZCH.

@opMupoBaHus  KYJbTYPbl  310POBbSI:  OCO3HAHUS
IEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3JI0POBbBIO, YCTAHOBKH Ha 3J0POBBINA 00pa3 >KU3HHU.

HaBBIK  CaMOCTOSITEIBHOTO  PEIICHUS  TEOPETHUYECKOM

npoOieMbl, HAaBBIK TEHEPUPOBAHWSA W WHHUIIMUPOBAHUE H
NOJAJIepKKa UCCIIEA0BATENBCKON JEATEIIbHOCTU
0o0ydJaromuxcs B paMKax peain3alui MU WHIUBUYaTbHBIX
U TPYNIOBBIX HCCIENOBATEICKUX MPOEKTOB, YTO JacT
0o0y4JarommMcsi BO3MOXHOCTh TpHOOpecTr oQopMIICHUS
COOCTBEHHBIX HJI€M, HABBIK YBaXKUTEJIBHOI'O OTHOIICHUS K
9y)KUM ~ HaesM, OQOpMIECHHBIM B  paboTax Jpyrux
uccieoBaTee, HaBbIK MYyOJMYHOTO BBICTYIUICHUS MEpe
ayIUTOPUEN, APrYMEHTHUPOBAHUS M OTCTaMBAHUSA CBOEU




TOYKH 3pCHUA.

Oprannueckue COeqUHECHUS
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HCIIOJIb30BaHUE BOCITHTATEIBHBIX BO3MOXKHOCTEH
COJICp’KaHMsl Y4eOHOro mMpeaMeTa uepe3 JIeMOHCTPAIUI0
JIETAM IpUMEPOB OTBETCTBEHHOTO, rpaXkIaHCKOTO
MOBEJICHUS,  BKJIIOYEHHWE B YPOK HWIPOBBIX MPOLETYD,
KOTOpbIE TMOMOTAlT TOAJACPKAaTh MOTHBAIMIO JIETeH 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,
MOBBIIICHUS] YPOBHS AKOJIOTUYECKOW KYJIbTYpPbl, OCO3ZHAHUS
TJI00aJIBLHOTO XapaKTepa AKOJOTHMUECKUX MpoOJieM M IMyTeil
UX PEIIECHUs TOCPEACTBOM METOJIOB XUMUMU;

TpynoBoe BocnMTaHHMe: MHTEpEca K MPAKTHYECKOMY
U3Yy4YeHHUIO NMpodeCcCHii U TpyIa Pa3IudHOro poja, YBaXKCHHUE
K TpyAy U pe3yjbTaramM TPYIOBOW NESATEIbHOCTH, B TOM
YUCJie HA OCHOBE MNPUMEHEHUSA NPEIMETHBIX 3HAHHUM IO
XUMHUH, OCO3HAHHOTO BHIOOpA MHAUBUIYATBLHON TPACKTOPUH
IPOJIOJDKCHUST  00pa3oBaHMsl C  y4E€TOM  JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX

MHTEPECOB 151 OTPEOHOCTEHH; - YCIIEITHOM
npodeccruoHaIbHOM NEeATEIbHOCTH u pa3BUTHUS
HEOOXOAUMBIX YMEHUW; - TOTOBHOCTH aJlaliTUPOBATHCS B
npodeccruoHaIbHOM cpene;

LleHHOCTH  HAYYHOr0  MO3HAHMUS: dbopmupoBaHue

MO3HABATEIbHON, HMH(POPMAIMOHHON W  YHUTATEJIbCKOU




KyJbTYPhl, B TOM UHCJI€ HaBBIKOB CAMOCTOSATEIHLHOU pabOThI
C y4eOHbIMM TEKCTaMM, CHIPABOYHOM  JIUTEpaTypoi,
JOCTYIIHBIMU TEXHUYECKUMU CpeacTBaMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHI; MHTEpeca K OOY4YeHHIO U
NIO3HAHMIO, JIFOO03HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH
K caMo00pa30oBaHMIO, IMPOEKTHOM M HCCIEA0BaTENbCKON
JeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAaINpaBiICHHOCTH 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, YrpOKAKOUWIUX JKU3HU U 3J0POBBIO JIOJEH
OCBOEHHUE COLIMAIBHBIX HOPM, MPABWJI MOBEICHUS, POJIEH U
dbopM cormanbHOM KU3HH B TPYMIAaX U COOOMIECTBAX,
NPUBJICYCHUE BHUMAaHUS OOYyYalOUIUXCsl K IIEHHOCTHOMY
aCMEeKTy M3y4YaeMbIX Ha YPOKax SIBJICHWI, OpraHu3aius Ux
paboThl C TOJy4aeMOW Ha ypOKE COLMAIBHO 3HAYUMOM
uHpopMalell — UWHUIMUPOBAHHE €€  OOCYXKICHHUS,
BBICKA3bIBaHUS OOYYAIOIIMMUCS CBOEr0 MHEHHUS IO ee
MIOBOJTY, BRIPAOOTKHU CBOETO K HEW OTHOIICHUS;




IIpunoxenusi K padoveid mporpamme
Ipunoxenue 1

KanennapHo-temaTnuyeckoe niiaHupoBaHue Kypca «XumMus» 9 Kiaacca

Ne Tema u Tun KO DJIeMeHTBbI Ilanupyemblie pe3yabTarhbl Hara

n/ ypoKa J.4 cofepKaHusA IIpeameTHbIe MeTanpeameTrHbie JIn4HOCTHBIE Hcnonb3oBan ITo dakr

- aco YV YV ue IJIAHY 4.
B o0opyaoBaHus

«Touka pocra

O01mas xapakTepuCTHKA XUMHYECKHUX 3JIeMEHTOB U XUMH4YecKuX peakuunid. [lepuoanyecknii 3aK0H U MepUOAUYECKA CUCTEMA XMMUYECKUX
asnemeHTOB /I.M.MeHnaeneeBa. (94.)

1 | Xumunueckuid 1 | Rrommwm OT Hayuamcs: PerynasiTuBHbIE: DopMHUPYIOT
VHCTPYKTAXK T10 "
AIIEMEHT U TR pYyK XapaKTepU30BaTh CTaBsIT ydeOHBIC OTBETCTBEHHOE
(bopMBI ero XanakrenucTika XUMHAYECKHE 3a]]a9i Ha OCHOBE OTHOIIICHHE K
CYIIIECTBOBAHUS XUMUHECKoro AJIeMEHTHI 1-3 —TO | COOTHECEHHs TOTO, YYCHHIO
ATMeEMEeHTA T10
TOTOKEHUSIO B nepuo/ia 1o ux 4TO YK€ U3BECTHO U
nmex™ mTM MOJI0KEHUIO YCBOEHO y4allluMCH,
Menneneesa. I[ICXD 1. U TOTO0, YTO elé
JlemoncTpanms: MeHieneeRra. HEHM3BECTHO
MOJICIIH aTOMOB Ionyuam Io3HaBaTelbHbIE:
dmemMenToB 1-3 o 603MOJICHOCTD CaMOCTOSITENHHO
fiepuonos HAYUUMbCAL BBIIEISIOT U
OTIHMCHIBATh bopMyIUpyOT
U3y4CHHbIE MI03HABATEIIbHYIO
0OBEKTHI KaK 1eJTb
CUCTEMBI, KoMMyHUKATHBHBI
OPUMEHsIS IOTUKY | e:
CUCTEMHOTO bopMyIUpyIOT

aHaJIM3a COOCTBEHHOE




MHEHHE U MTO3UIINIO,
3a1a10T BOIIPOCHI,
CTOSIT NOHSATHBIE JJIs1
IIapTHEPA MOHATHS

Bunel

XUMHAYECKOU

CBSI3U

CaoiicTBa XHUMHUYECKUE Hayuamcs: PerynsituBHbIie: IIposBisroT
OKCHUJOB, KACJIOT, CBOMCTBA OKCHJIOB, Ha3bIBaTh O0IIME CTaBAT y4eOHYI0 YCTOWYMBBIN
OCHOBAaHWUH U OCHOBAHMH , KHCIIOT, | XUMUYECKHUE 3a/1a4y, ONPeAeNIoT | yaeOHo —

COJIeH B CBETE COJiel B CBETE TEOPHHU | CBOMCTBA MOCJIEAOBATEILHOCT | IMO3HABATEIbHBIN
TEOpUU ANEKTPOIUTUYECKOI KHCITOTHBIX, b IPOMEXYTOUHBIX MHTEpPEC K HOBBIM
AIIEKTPOJIUTUYECK JUCCOLMAINN U OCHOBHBIX LeJe C y4eTOM crocobam

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

BOCCTaHOBJICHUS

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

Honyuam
B803MOICHOCHD
HAYyUUmvcsi:
MIPOTHO3HPOBATH

COCTABJISIIOT IIJIaH U
AJITOPUTM JIEUCTBHI
Ilo3naBaTenbHbIE:
CaMOCTOSITEJIBHO
BBIJICIISIFOT
bopMyIHpYyIOT
[IO3HABATEIJIbHYIO
1€Jb, UCIOJb3YS
001IIHe MpUEeMbI
penieHus 3auaqy
KoMmyHHKaTHBHBI
e:

KoHTpouib 1 o1ieHka
JICCTBU MapTHEpa




CIIOCOOHOCTH
BEIIECTBA
HpO)IBJI?ITI)
OKUCJIUTCIIBHBIC
N
BOCCTAHOBUTCJIbHBI
€ CBOMCTBA C
Y4YETOM CTETICHEN
OKHUCJICHUS
9JIEMEHTOB,
BXOAIINX B €0
CcOCTaB

XapakTepucTuka
XUMHUYECKOTO
JJIEMEHTA Ha
OCHOBAHUHU €TO
IIOJIOKCHHUS B
MEePUOINYECKOMN
CUCTEME.

RromHRIT
vHerpykTax 1o OT u
TR

XanakrenucTuka
XUMUYUECKOTO
ATeMenTa 1o
TTOTOXEHUSIO B

TICXA MU
Meunneneena.
JleMoHCTpanms:
MOJIEIIH ATOMOB
DJIEMEHTOB 1-3 —T0
MIEPHOJIOB

Hayuamcs:
XapaKTEPU30BaTh
XUMUYECKHE
3JIEMEHTHI 1-3 —T0
nepro/Ia 1o ux
MOJIOKEHHUIO
IICX5 JI.1.
Menneneena.
Tonyuam
603MOINCHOCHIb
HAYUUMbCA:
OIMCBLIBATh
U3yYEHHBIE
00BEKTHI KaK
CHCTEMBI,
IPUMEHSISI JIOTUKY
CHCTEMHOTO
aHaiu3a

PerynsitTuBHbIe:
CTaBAT yueOHbIE
3aJjaudl Ha OCHOBE
COOTHECEHUS TOTO,
YTO Y>K€ U3BECTHO U
YCBOEHO yJalumcs,
U TOTO, YTO €I
HEU3BECTHO
ITo3naBaTtenbHbIC:
CaMOCTOATENIBHO
BBIJICJIAIOT U
bopmynupyrot
[I03HABATEIbHYIO
1elb
KoMmyHHKaTHBHBI
e:

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

DopMHUPYIOT
OTBETCTBEHHOE
OTHOLICHHE K

YUEHUIO




MapTHEPA MOHATUSA

AmdorepHbIe
OKCH/IBI U
THJIPOKCHUIBI

ITonsgrue o
MePEX0THBIX
DJIEMCHTAX.
AMGbOTEPHOCTD.
I'enernueckuii psn
MePEeX0HOTO
JJIEMEHTA.
JIab.onbIT:
1.ITony4yenne
TUAPOKCH/IA IIMHKA 1
HCCIEIOBAHHE €ro
CBOMCTB

Hayuamca:
XapaKTEPU30BaTh
XUMUYECKHE
CBOICTBa
aM(pOTEepHBIX
OKCHUJIOB U
TUIPOKCHJIOB;
WCII0JIb30BATh MPHU
XapaKTEPUCTHKE
BEII[ECTB MMOHATHE
«aM(pOTEPHOCTHY,
MIPOBOJIUTH OTIBITHI,
TTOITBEPIK IAIOTIIHE
XUMHYECKHE
CBOMCTBA
aMdoTepHBIX
OKCHUJIOB U
TUAPOKCHUJIOB;
Tonyuam
803MOIHCHOCTD
Hay4umocsi:
OCO3HAaBAaTh
3HauYCHUE
TEOPETUUYECKUX
3HAHUHU IS
MPaAKTUYECKOU
JEeSITEIbHOCTH
YeJloBeKa

PerynsiTuBHbIE:
[IpuHnMaroT u
COXPaHSIOT
y4eOHyI0 3a/1auy,
YYUTHIBAIOT
BBIJICJICHHBIC
yauTenemM
OPHUEHTHUPHI
JNEUCTBUS B HOBOM
yueOHOM MaTtepuaie
B COTPYJIHUYECTBE C
yauTeneM
Ilo3HaBaTe/bHBbIE:
CraBar u
bopMyTHpyIOT
npobemMy ypoka,
CaMOCTOSITEIHHO
CO3/IaI0T aJITOPUTM
NEeSITeNIbHOCTH MPU
pEIICHUH TIPOOIEMBI
KoMMyHuKaTHBHBI
e:

[IposiisitoT
AKTUBHOCTH BO
B3aMMO/ICHCTBUH
JUISL pEIICHUS
MO3HABATENbHBIX U
KOMMYHHUKATHUBHBIX
3a/1a4(3a1ar0T
BOITIPOCHI,
bopMynupyIOT CBOU
3aTpyAHEHMUS,

IIposBisiroT
J0OpoKeNnaTenbH
OCTb,0T3bIBUMBOC
Tb, KaK
MOHUMaHHe
YyBCTB
JIPYTUXITIOJIEN 1
conepexXnuBaHue
UM




Hpe/araiT

MOMOIIIb B
COTPY/JIHUYECTBE)
[Tepuoanueckuit Crpykrypa [ICXD Hayuamca: PerynsiTuBHbIE: OrnpenensioT
3aKOH U J.N. Menneneena. OIKUCHIBATh U [Lmanupyrot cBou CBOIO JIMYHYIO
[Tepuoanueckas Crtpoenue aToma. XapaKTEePU30BaTh JIEHUCTBUSI B MTO3UIIHIO,
cucrema DU3NYECKUN CMBICI TaOMMuHyI0 GOPMYy | COOTBETCTBHH C aJICKBATHYIO
J. 1. nopsiikoBoro Homepa, | IICXD J1.1. MOCTABJIEHHOM mudepeHnrpona
Meneneena B HOMepa Mepuoa, Menpeneena; 3ajiauent u HHYIO
CBETE YUCHHUS O HOMeEpa TPYIIbI XH- JIeNnaTh YCIIOBHSIMU €€ CaMOOTIEHKY
CTPOCHHH aToMa MHYECKOTO 3JIEMEHTA | YMO3AKIIOUEHHUS O | peaTn3aluu CBOHUX YCIIEXOB B
B [ICXD .M. Xapakrepe yuebe
Menpeneesa. W3MEHEHUS Ilo3naBaTenbHbIE:
[TpuurHBI U3MEHEHUS | CBOMCTB CTaBsIT
CBOMCTB XUMUYECKUX | XUMUYECKHX U GOpMYIUPYIOT
3JIEMEHTOB U UX 3JIEMEHTOB C e U TPOOIIEMBbI
COeIMHEHUH B YBEJIUYEHUEM ypOKa; OCO3HAHHO U

MepuoJax 1 rpymimax,
IJIaBHBIX MOArPYIIIax
I[ICXD JI.1.
Menneneena,
JlemoHCcTpamus.
pasznuuHbie GOPMBI
TaOJINILL
MEPUOANYECKON
CHCTEMEI.
JIa0.onbIT:
2.MonenupoBaHue
IIOCTPOEHUS
Ilepuoanueckoit
cuctemsl J[. 1.
MeHpeneeBa

3apsI0B AaTOMHBIX
sanep.

Tonyuam
603MOINCHOCHIb
HAYYUMbCs.
MPUMEHSATH 3HAHUS
0
3aKOHOMEPHOCTSIX
MIepUOINYECKOM
CHCTEMBI
XUMUYECKUX
2JIEMEHTOB IS
00BACHEHHS U
peIBUICHUS
CBOMCTB
KOHKPETHBIX

MIPOU3BOJILHO CTPOSAT
B YCTHOU U
MMCbMEHHOU opme

KoMMyHuKaTHBHBI
e:

Bnanenue
MOHOJIOTUYECKON U
IUATOTUYECKON
dbopmamu peuun




BCIICCTB

Pemrenne 3anau Pacuernsble 3anaun no | Hayuamcs: PerynsiTuBHbIE: I'opnocts 3a
Ha HaXOXJICHUE ypaBHEHUSIM pelIaTh paCYETHBIE | YUUTHIBAOT POCCHUICKYIO
MaccChl WU XUMUYECKUX PEAKIUH, | 3a]1a4ul 110 MPaBUJIO B HayKy
o0bema IIPOTEKAOIINX C ypaBHEHUSIM MJIaHUPOBAHUH U
BEILIECTBA, €CIIU Y4aCTHEM METAJUIOB U | XUMUYECKUX KOHTpOJIe criocoba
OJIHO U3 BEILIECTB HX COCIMHEHUI peakumii, JEUCTBUSA
JaHO B U30BITKE. IIPOTEKAOIIUX C Ilo3naBaTenbHbIE:
y4acTUEM Hcenone3yror mouck
METAJUIOB U X HEOOXO MO
COCIMHEHU . uH(pOopMaLUU AJs
Hlonyuam BBITIOJTHCHU S
B03MONCHOCHb yueOHBIX 33JaHUH C
HAYYUMbCA HCITOJIb30BAHNEM
pemaThb yaeOHOMI
OJINMITHA/IHbIE JUTEPaTyphI
3a/1a4H. KommykaTuBHbIE:
YUUTBHIBIOT pa3Hbie
MHEHHUS U
CTPEMSTBHCS 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 MIPUHAUIEKHOCTh
peakuuu. XMUMHUYECKOHN peakiuu | MpoOIeMbl, oOyuarouxcs Ha XUMHUYECKOI
K OIpeAeIEHHOMY 0CO3HaBaTh YpOBHE peakuuu K
THUITYy IO OJJTHOMY U3 KOHEUHBII MOJIOKHUTEIBHOTO OIPEAEIEHHOMY
KJIaCCU(PUKAIIMOHHBIX | PE3yNbTaT OTHOILICHHUS K TUITY IO OJJTHOMY
npu3HaKoB: 1) mo oOpa3oBareslbHOMY | U3
YUCIIY U COCTaBy Ilo3naBaTenbHBIE | IIPOLECCY, KJIaCCH(PHKAIINOH
WCXOJIHBIX BEIIECTB U | - MTOHUMAIOT HBIX NIPU3HAKOB:




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

2) 0 BBIJICIICHUIO
WJTH TIOTJIOTIIEHUTO
TEIUIOTHI (peakuu
IK30TEPMHUYECKUE H
SH/I0TEPMHUYECKUE);
3) 110 U3MEHEHUIO
CTENEHEN OKUCIIEHUS
XUMHYECKHAX
AJIEMEHTOB (peaKIuu
OKHUCIIUTEIHHO-
BOCCTAaHOBUTEJILHBIE);
4) o o6paTUMOCTH
nporecca (peakiuu
oOpatumele U
HEOoOpaTHUMEbIE);
Tonyuam
803MOIHCHOCH
HAay4ubcs: COCTaBIATh
MOJIEKYIIIpHBIE U
MOJIHbIE HMOHHBIE
ypaBHEHUS 10
COKpAIEHHBIM
MOHHBIM YPaBHEHHSIM.

BriOupator
OCHOBAHHUSA U
KPUTEPHH IS
KJIaCCH(UKAITUU
[Ipeobpa3zoBbiBaThH
UH(pOpPMALUIO U3
OJIHOTO BUJA B
IpYyrou u
BbIOMpATH /1711 ce0s
yao6uyto dpopmy
dukcaumn
MIpe/ICTaBICHUS
nHpopmanuu

KomMmMyHukaTuBH
ble:

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

HEOOXOIUMOCTH
y4eHUs

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

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

3) 110 U3MEHEHHUIO
CTerneHen
OKUCIICHHSI
XUMHUYECKUX
DIIEMEHTOB
(peakmuu
OKHUCITUTEILHO-
BOCCTaHOBHTEJIbH
bIC);

4) o
obpaTumocTu
nporecca
(peakuuu




oOpatumble U
HeoOpaTUMBbIE);
Honyuam
B03MOIHCHOCTL
HAYYUbCA!
COCTaBJIATh
MOJIEKYJISIPHBIC U
MIOJTHBIE HOHHBIE
ypaBHEHHS 110

COKpaIIeHHBIM
MOHHBIM
YpaBHEHUSIM.
9 | KourpoabHasi KonTpoiib Hayuamcs: PeryasitTuBHbIe: Bripaxarot
padoralNel NPEIMETHBIX U MPUMEHSATH OCYILIECTBIISIOT aJIEKBaTHOE
0 TeME METanpeaIMETHbIX MOJTy4ECHHbBIE MOIIArOBbIA U ITOHUMAaHHE
«BBenenue» y4eOHBIX IEHCTBHM MO | 3HAHUS U WTOTOBBIN KOHTPOJIb | IPUYHUH yCIeXa U
TeMe « BBenenue. chopMUpOBaHHbBIE | MO PE3YNbTATY Heyclrexa
Ob6mas YMEHUS IS IMo3HaBaTenbHbIE: | yueOHOU
XapaKTEePUCTHKA pelIeHus yueOHbIX | CTPOSIT pedeBoe 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 KOOPAUHALINHI
. . 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 | METaJUIbl O UX COXPaHSIOT MO3UIIUIO,




[lepuoauueckoit 3JIEMEHTOB II0JIO’KEHUIO B yueOHy10 3a/1auy, aJIcKBaTHYIO
CUCTEME . N. Menneneesa. [cxos IUTAHUPYIOT CBOU mudepeHurpona
. . Merammueckas .. MenneneeBa, | IelWCTBUA B HHYIO
Menneneesa u KpUCTAJUTMYECKast OTIHMCHIBATh COOTBETCTBUHU C CaMOOLIEHKY
0COOEHHOCTH pelieTka u CTpOo€Hue MIOCTABJIEHHOM CBOUX YCIIEXOB B
CTPOEHUS UX MeTajindecKas ¢uznueckue 3amaven u yuebe
aTOMOB. XMMHUECKasi CBA3b. CBOICTBa YCIOBUSIMHU €€
O6uue ¢pusznueckue 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
B03MOIHCHOCH CBOIO MIO3UIIMIO U
Hay4umocsi. KOOPJMHUPYIOT €€ C
IPOrHO3UPOBATH MO3UIUHU MTAPTHEPOB
CBOICTBa B COTPYJITHUYECTBE
HEU3Yy4YEHHBIX
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 XMMHYECKUX | METaJUIbI IO UX COXPAHSIOT MO3UIHIO,

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

. 1. Menneneesa. ICX5 IJIaHUPYIOT CBOU mddepeHurpona
Meramnnueckas A N.Menneneesa, | IelCTBUS B HHYIO
KpHUCTaJUIMuecKast OTUCBIBATh COOTBETCTBUHU C CaMOOLIEHKY
pelieTka u CTpOEHUE IIOCTABJIEHHOM CBOHX YCIIEXOB B




MeTauInuecKas duznyeckue 3ajaueit u yuebe
XUMUYECKasl CBS3b. CBOMCTBa YCIIOBHSIMU €€
OO6mme puszmueckue 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
B03MOHCHOCHL CBOIO TTO3HITHIO U
HAyuumCsi. KOOPJUHHUPYIOT €€ C
MMPOTHO3UPOBATH MO3UIINH TTAPTHEPOB
CBOMCTBA B COTPYJHUYECTBE
HEU3YyYEHHBIX
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 BOCCTAHOBHTEJIEH, | CBOMCTBA BELIECTB | y4eOHOMU 3a/laui 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 | TPEBPAIICHUSIMU, U YCBOEHO , ¥ TOTO, [udposoiinat
Py HapsHKEHUI JEMOHCTPUPYEMBIM | UTO €1lle HEU3BECTHO YUK [epaTyphl
METaJIOB. U yYUTEJEM, Ilo3naBaTebHbBIE: IJIATUHOBBIN
JdeMmoHcTpanumn: HCCJIEeI0BATh BrinBrxenue

Bzaumonencreue CBOMCTBA BEWIECTB | TUIOTE3, UX

METaJIOB C B X0JIe 000CHOBaHHE,

HEMeTaJUlaMHu. 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 MOJNCHOCb
HAYYUMuvCs.
MMPOTHO3UPOBATH
XUMHAYECKHE
CBOMCTBA
HEU3y4YEHHBIX
DJIEMEHTOB U UX
COEeIUHEHUN Ha
OCHOBE 3HAHUH O

KomMmykaTuBHbIe:
VY4aBcTBYIOT B
KOJUIEKTUBHOM
00CyXJIeHUU
npobiiem,
HPOSBIISIOT
AKTUBHOCTh BO
B3alMOJEHCTBUU
JUISE pelieHus
KOMMYHUKaTHUBHBIX
U TI03HaBaTeNIbHBIX
3a1a4

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

B [leprnoanueckoit XapaKTEepU30BaTh [IpuHuMaroT u CBOIO JINYHYIO
CUCTEME XMMHUYECKUX | METaJIbI IO UX COXpaHSIOT MO3ULINIO,
3JIEMEHTOB MIOJIOKEHUIO B yueOHy0 3a/1a4y, aJICKBATHYIO
. . Menneneena. [ICX52 MJIAHUPYIOT CBOU muddepenrpona
Merannmnueckas J.1.MeHnpeneena, JIIEUCTBUA B HHYIO
KpUCTaJUIMYeCKast OIMCBIBATh COOTBETCTBUU C CaMOOIIEHKY
pelieTka u CTPOEHHE MOCTaBJIEHHOM CBOHUX YCIIEXOB B
MeTajuInuecKas buznueckue 3aj1auei u yuebe
XUMUYECKasl CBS3b. CBOMCTBa YCIIOBUSIMU €€
O6mue ¢pusnueckue METAJIOB, peanuzanuu
CBOMCTBA METAJLJIOB. OOBSACHATH Ilo3naBaTenbHbIE:
CmiaBbl, X CBOMCTBA | 3aBUCHUMOCTD Hcnone3yror
Y 3HaUCHUE. CBOWCTB METAJJIOB | 3HAKOBO —
JdemoHcTpanumn: OT MX TMOJIOKEHUSI | CUMBOJINYECKHE




OO6pa3s1bl CIUIaBOB

IICXD
J.M.Menneneena;
Honyuam

6803 MOJNCHOCHb
HAYYUMubCs.
MIPOTHO3UPOBATH
CBOMCTBA
HEW3y4YEHHBIX
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
KOppO3UH crocoObI 60PBLOBI € WCIIOJIB30BaTh NpU | Pa3znmvaroT cnoco0 U | HHTETpUpOBaThH
METaJlJIOB Hel XapaKTEePUCTHKE pe3ynbTaT ACUCTBUS | MMOTy4YEHHBIE

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

METaJIJIOBY, KomMmykaTuBHbIe:

«XUMHUYECKast JloroBapuBaroTcs o

KOPpO3Us», COBMECTHOM

(OIEKTPOXUMHUECK | NEATEIBHOCTM,

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

IPUXOJAT K 001IeMy
PEIICHUIO




KHU3HU.

15. | Mertainnsl B Mertaiuel B npupone. | Hayuamcs: PeryastuBHbie: l'opnocts 3a
npupoje. O6mue O6m1re crocoObl UX COCTaBIISATh YyurtsiBaror POCCHUICKYIO
CIIOCOOBI X MOJTY4CHHS. ypaBHEHUS MpaBUJIO B HayKy
[IOJIy4EHUS JIa6. onbITHI: peakuumii , [IJIAHUPOBAHUU U
13. O3HakOMJIEHHE C | JIKAIIUX B OCHOBE | KOHTpOJIE criocoba
pynamu xenesa 14. MOJTYYCHHS JEHCTBUS
OxkpamrnBanue METaJIJIOB. Ilo3naBaTenbHbIE:
IUTAMEHU COJISIMU Tonyuam Hcnons3yroT nouck
MIETOYHBIX METAIIJIOB | B03MOMCHOCHb HE00X0IuMOM
HAy4umocsi. uHpopMaruu 1is
MIPUBOJIUTH BBITIOJTHCHH S
MIpUMEPBI yueOHBIX 33JaHUH C
ypaBHEHUH HCTIOJIb30BAHUEM
peaKkmui, Jexanux | yaeOHoi
B OCHOBE JUTEpaTyphl
MPOMBIIITICHHBIX KomMmykaTuBHbIe:
croco06oB YYUuTHIBIOT pa3HbIe
MOJIy4eHUS UyTyHa | MHEHHUS U
U CTallu. CTpEeMATHCS K
KOOpIMHAIINH
pa3IMYHbIX TO3UIUI
B COTPYJIHUYECTBE
16. | lllenounsie Ob6mas Hayuamucs: PeryasituBHblIe: Pa3Burue [udpos
MeTaJlIbl: 001as XapaKTepUCTUKA JaBaTh [Tnanupyrot cBou OCO3HAHHOTO, ast
XapaKTepUCTHUKA HIETIOYHBIX METAIIJIOB. | XapaKTePUCTUKY JEHCTBUS B CBSI3U C | YBOKUTEIBHOTO U | Jilabopar
Mertainibsl B IpUpoje. | IMIEIOYHBIM MOCTaBJIEHHOM noOpoxkenareabH | Opus
OO01ue crnoco0bl UX MeTajlIaM II0 UX 3agaveil u Oro OTHOLIEHHUS K RELEO
noiydeHusi. 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 TEeMIIepaTypbl
CBOMCTBa GOpMYTUPYIOT e | BECTH TUAJIOT C




IICJI0OYHBIX

U Ipo0JIeMbl ypoka

JIPYTUMHU JTHOJIbMHU

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

6803 MOJNCHOCHb peyeBbIe CpesICTBA
HAYYUMuvCs. 111 9 HEKTUBHOTO
rPaMOTHO petieHus
oOparaThcs ¢ KOMMYHUKATHBHBIX
BEIECTBAMU B 3a7a4
MOBCEeTHEBHOM

JKU3HU.

17. | Coenunenus Baxueimue Hayuamcs: PerynsitTuBHbIe: PasBurue
IEJIOYHBIX COEIMHEHUS XapaKTEPU30BaTh [Tnanupyrot cBon OCO3HAHHOTO,
METAJIJIOB MIEJTOYHBIX METAJUIOB | (PU3UYECKHUE U JICCTBUSI B CBS3U C | YBAXKHUTEIHHOTO U

— OKCHJIBI, XHUMHUYECKHE IMOCTaBJICHHOM J0OpoKeIaTeTbH
TUJIPOKCHUJIBI U COJTH CBOMCTBA OKCHJOB | 3ajadyci U Or'0 OTHOIICHUS K
(xmopubl, Y TUJIPOKCHUJIOB YCJIOBUSIMU €€ JIIpyroMy
KapOOHAaTHI, IIEITOYHBIX pelieHus yenoBeky. Ero
cynb(daTel, HUTPaAThl), | METAJIOB, ITo3naBaTeJIbHBIE: | MHCHHIO,

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

yoopeHus. CBOMCTBaA AnleKBaTHO

JlemMoHcTpanum: IIEIIOYHBIX UCIIOJIB3YIOT

OOpa31pl MEJTOYHBIX | METAJIOB, PEIIaTh | PEUYEBBIC CPEACTBA

u CUEMIOYKI U1 9 HEKTUBHOTO

IIEeJI0YHO3EMEIbHBIX MpEBpaILCHUH. penieHus

METaJII0B. Honyuam KOMMYHUKATHUBHBIX

BzaumoneiictBue B803MOJICHOCMb 3a/1a4

HATpHS, JINTHS C HAYyUUmvcsi:

BOJIOH. COCTaBJIATh

Bzaumoneiicteue «LETOYKH»




HATPUS C KHCJIOPOJIOM | MPEBPAICHUN.

18. | lllenouHo3emensb Oobmas Hayuamobcs: PeryasituBHble: Pa3Butue
HBIC METaJUTBI: XapaKTEepPUCTHKA JaBaTh [TnanupyroT cBOH OCO3HAHHOTO,
oOmras 3JICMEHTOB TJIABHOM XapaKTePUCTHKY JCHCTBYS B CBSI3U C | YBAKHUTEIBHOTO U
XapaKTePUCTUKA noarpymmsl 11 HICJIOYHO3EMENbHBI | MIOCTaBICHHOMN noOpoxKenaTenbH

rpymmbl. CTpoeHue M METaJIJIaM 110 UX | 3a/1a4eHl u OTO OTHOIIEHUS K
aTOMOB. MOJDKEHUIO B YCIIOBUSIMH €€ JIPYroMy
[Mlenouynozemenbupie | [ICXD perieHus yenoBeky. Ero
Metauibl — npocteie | JI.M.Menneneena, Ilo3naBaTebHBIE: MHEHHIO,
BEIECTRA. XapaKTepH30BaTh CraBar n CIIOCOOHOCTH
COCTaB aTOMOB, (GOpPMYIUPYIOT IIEMH | BECTH JUAJIOT C
HCCIIeTIOBATH U TIPOOJIEMBI ypOKa | IPYTHUMH JIFOIbMU
CBOMCTBA KommykaTusHbIe:
MIEIIOYHBIX AJlekBaTHO
METaJIJIOB — KakK UCIOJIB3YIOT
IIPOCTBIX BEIIECTB. | peueBbIE CPEACTBA
Tonyyam 111 9 HEKTUBHOTO
803MOIHCHOCHL pelieHus
Hay4umocsi. KOMMYHUKATUBHBIX
rPaMOTHO 3a1a4
oOparaThcs ¢
BElIECTBaMHU B
IIOBCEIHEBHOM
KU3ZHH

19. | Coenunenus Baxneiiue Hayuamcs: PeryasituBHbIe: PazButne
IEJIOYHO3EMETTbH COeIMHEHUS XapaKTepH30BaTh [Tnanupyrot cBou OCO3HAHHOTO,
bIX METAIIJIOB HIEIOYHO3EMENbHBIX | (PU3UYECKHE U NEHCTBUS B CBSI3U C | YBAXKUTEIBHOTO U

METAJIJIOB — OKCHUJIbl, | XUMUYECKHE MOCTaBJIEHHOM noOporkenarenbH
TUAPOKCUIBI M COJIH CBOMCTBa OKCHUJIOB | 3a/1a4yeil u OTO OTHOIIEHUS K
(xmopumsl, U TUJIPOKCUJIOB YCIOBUSIMU €€ JIPYroMy
KapOOHAThI, HUTPATHI, | IIEJIOYHO3EMENbHBI | PEelIeHUs yenoBeky. Ero
cynbdatsl, pocdaTsl), | X METAIIIOB, Ilo3naBaTenbHbIE: MHEHHIO,

WX CBOICTBA U COCTaBIISITh CraBar u CIIOCOOHOCTH




pUMEHEHNE B XUMUYECKUE (GopMyYIHPYIOT e | BECTH JTHAJIOT C
HapOJHOM XO3SIICTBE. | ypaBHEHUS, ¥ TIpoOJIEMBI YypOKa | APYTUMH JIFOJbMHU
JdeMoHcTpanum: xapakrepusyromue | KommykaruBHbIe:
B3anmopeiicterue CBOICTBa AJleKkBaTHO
KaJIbIUsl C BOJOM. IIEJIOYHBIX UCIOJIB3YIOT
B3aumopeiictere METAJIJIOB, pEIIaTh | pEYEBBIC CPEACTBA
Mar"us ¢ CIETOYKH» 111 9 HEKTUBHOTO
KHCIIOPOJIOM. IpeBpalieHui. perieHus
JIa6. onbIThI: Ionyuam KOMMYHUKATHUBHBIX
15. B3anmoneincTeue | 6o3mooicHocmy 3a/1a4
Kanblus ¢ BOOOW. 16. | Hayuumuca:
[Tomyuenne COCTaBJISITh
TUAPOKCHUIA KAIBITUS | «IIETIOYKH
U UCCIIETOBAaHHE €T0 MpeBpanieHui
CBONCTB
20. | AnromuHul — Crpoenue atoma, Hayuamucs: PerynasiTuBHbIE: DopMHUPYIOT
MIePEXO0IHBII ¢buznueckue u JaBaTh [Tnanupyrot cBou MHTEpEC K
JJIEMEHT. XMUMHYECKHE CBOMCTBA | XapaKTEPUCTUKY NEHCTBUS C KOHKpPETHOMY
QATIOMHUHUS KaK QIIOMHUHHS 110 €T0 | MOCTaBJICHHOMN XUMHYECKOMY
IPOCTOTO BEIECTBA MOJDKEHUIO B 3ajade u AIIEMEHTY
[HCX5 YCJIOBUSIMU €€
. N.MengeneeBa, | pelieHus,
XapaKTepu30BaTh OIICHUBAIOT
COCTaB aToMa, MPaBUJIBHOCTD
XapaKTepu30BaTh BBITIOJTHEHUS
buznueckue u JecTBUS
XUMHYECKUE Ilo3naBaTenbHbIE:
CBOMCTBa CamocrosaTenbHO
AITIOMUHUS, BBIJICIISIIOT U
OOBSICHATH bopMynupyroT
3aBUCUMOCTh MO3HABATEJIbHYIO

CBOWCTB aJIIOMUHUA

1CJIb, UCIIOJIL3YIOT




OT €r0 IOJIOKECHUS
B IICXD

o01111e npueMsl
perieHus 3a1a4

.. Menneneea, | KommykaTruBHbIe:
0OBSACHATH Honyckaror
HPUYUHBI BO3MOYKHOCTh
XUMHYECKON Pa3INYHbIX TOUEK
MHEPTHOCTH 3peHusi, B TOM 4YHCIie
AIIOMUHUS. HE COBIAJIAIONINX C
Tonyuam ux cooctBeHHon. U
603MOHCHOCHb OpPUEHTHUPYIOTCS Ha
HAy4umocsi: MO3UIUIO TApTHEpa
rpaMOTHO B OOIICHUH U
oOparaTscs ¢ B3anMOJEHUCTBUN
BElIECTBaMH B
IIOBCEIHEBHOU
KU3HH
21. | AmdortepHOCTH Coenunenns Hayuamcs: PerynasiTuBHbIE: DopMHUPYIOT
OKCHJA U AIIOMUHHS — XapaKTepU30BaTh Y4urteIBaroT YMCHHE
TUIPOKCUA OKCHUJ U THIPOKCH], busndeckue u IIPABUJIO B MHTETPUPOBATH
AIIOMUHUS uX aM(pOTEpHBIH XMUMHYECKHE IUTAHUPOBAHUU U IIOJIy4YEHHBIE
Xapakrep. CBOICTBa OKCHJAa U | KOHTpOJIE criocoda 3HAHHUA B
Baxnenmue conn TUAPOKCUAA peleHus IIPKTHYECKYIO
AIFOMUHHUSL. AIFOMMHMS, Ilo3HaBaTenbHbIE: | XKU3Hb
[Ipumenenue COCTaBIIATh Hcnonb3yror nouck
QIIOMHUHUS U €T0 XMMHYECKHE HE00X0IMMOH
COCIMHEHU. YPaBHEHUH, uHpOpMaLUU JUIS
JIa6. onbITHI: XapaKTEPU3YIOLINE | BBINOJIHEHUS
17.Ilonyuyenue CBOMCTBa yueOHBIX 33JaHUM C
TUAPOKCUA QIIOMHUHMS, PEIIATh | UCIIOJIb30BaHUEM
AIIOMUHUS U «LETIOYKN y4eOHO TUTpaTyphl
VICCIIEZIOBAHKE IIpEBpaLECHUM. KommykaTuBHBIE:
€ro CBOMCTB. Tonyuam KonTtponupyror
803MOJHCHOCMD JIEMICTBUE MapTHEPA




Hayiumovcs.

COCTaBJISITh
«IIETIOYKH
IIPEBPAILCHUI
22. | Kemne3o. Pacnonoxenue Hayuamucs: PeryastuBHbie: DopMUPYIOT
Oxkcunpl, 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 BBITIOJTHCHH S
buszngeckue 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 K€JIe32a B
XO/1€ BBITIOJIHEHUS
1a00paTOPHOTO
OIIBITA, OIIUCHIBATh
XUMHYECKUN
JKCIIEPUMEHT.
Honyuam
B03MONCHOCTb
HAyuumcsi.

11€J1b, KCTIOJIB3YIOT
001IIHe MprueMbI
penieHus 3a1a4y
KommykaTusHbIe:
Homnyckaror
BO3MOKHOCTD
Pa3IMYHBIX TOUCK
3pEHHSI, B TOM YHUCIIC
HE COBHAJAIOIIUX C
UX coOcTBeHHOM. 1
OPHUEHTHPYIOTCS Ha
MO3ULIMIO TapTHEpa
B OOLIEHNHN U




IrPaMOTHO
oOparaThcs ¢
BCIIIECTBAMU B

B3aUMO 1€V CTBUHA

IMOBCEIHECBHOM
JKU3HU
23 | 'emernueckue I'enernueckue psabl Hayuamcs: PeryasituBHblie: PazButue
pamer Fe *u Fe Fe?'u Fe®* XapakTepu3oBaTh | YUHUTHIBAIOT OCO3HAHHOTO,
3 Baxneiimmue conn buszndeckue u MpaBUJIO B YBaXXUTEIHHOTO U
)Kene3a. 3HaueHUe XUMHYECKHE TJIAHUPOBAHUH U T0OpoKenaTenbH
Kenesa CBOMCTBA OKCHJIOB | KOHTPOJIE CIIocoOa Or0 OTHOIICHHS K
Y €T0 COCMHEHUH IS | ¥ THAPOKCUJIOB pereHus IpyromMmy
TIPUPOJIBI U J)Kenesa, Ilo3naBaTenbHble: | 4esnoBeky. Ero
HapOJHOTO XO3SMCTBA. | COCTABIIAThH W cronas3yroT MOUCK | MHEHHIO,
JdemoHcTpanmnm. XUMHUYECKHE He00X0IUMO CIIOCOOHOCTH
BzanmoneiicTue YpaBHEHMUS, uHpopMaruu 1is BECTH JIHAJIOT C
METAaIJIOB C XapaKTePU3YIOIINE | BBIITOJTHEHUS JIPYTUMHU JTHOJIbMH
HEeMeTaJJIaMH. CBOMCTBaA y4eOHBIX 3aJaHHUI C
[Tonyuenne COeqUHEHNN HCHOJIL30BAaHUEM
TUJIPOKCHUJIOB Kelie3a | xKesesa, y4eOHOU JTUTPATYpPhI
(IT) u (III). IIPOBOJIUTH KommykaTuBHbIE:
JIab. ONBITHI; KauyeCTBCHHEIC Y4uThIBalOT pa3Hbie
18. BaumopeicTBue | peakiuu, MHEHUS U CTPEMSTCA
JKene3a ¢ COIIHOU MOJTBEPXKIAIOIINE | K KOOPAUHAIIUU
KUCIJIOTOH. HaJIM4¥e B BOJAHBIX | PA3JIMYHBIX MMO3UIIUN
19. [lonyuenue pacTBopax B COTPYJHUYECTBE
TUJIPOKCHUJIOB KeJie3a | KaTUHOHOB XKeJje3a,
(I1) u (III) u u3y4eHue | pemiathb
HUX CBOMCTB. KIETIOYKU
[IPEBPAILCHU.
Honyuam
603 MOJCHOCb
HAYyYUmvcsi:

COCTaBJIATH




«LETIOYKU»
IIpEBpallCHUH,
COCTaBJIATh
MOJIEKYJISIPHBIE U
IIOJIHBIC HOHHBIE
YpaBHEHUS 110

COKpAaIICHHBIM
HOHHBIM
ypaBHEHUSIM
24. | O600mecHHE Hayuamcs: PerynasiTuBHbIE: Bripaxarot
3HAHUHU II0 TEME o0o0mars 3gagnsa | Baocar aJeKBaTHOE
«MeTaibn) Y TIPEJICTABIATh UX | HEOOXOIUMBIE MMOHWMAaHNe
CXeM, Ta0IuII, KOPPEKTUBHI B MPUYMH yCTeXa u
MpE3CHTAIHI JIEHCTBHE TOCTIE €T0 | Heycrexa
3aBEPIICHHS HA yaeOHOMH
OCHOBE €T0 M y4eTa | ACSITCIbHOCTH
XapaxkTepa
CIIEJTaHHBIX OIINO0K
ITo3HaBaTeabHBIE:
CrtposT pedeBoe
BBICKa3bIBAHHE B
YCTHOM U
MMCbMEHHOU popme
KommykaTusHbIe:
KOHTPOJHPYIOT
JICHCTBUS TapTHEpa
25 | KonTpouabHasn Koutpons Hayuamcs: PeryasiTuBHbI€: [IposiBisitoT
padora Ne2 MPEIMETHBIX U MIPUMEHSITh Ocy1ecTBISIIOT OTBETCTBEHHO-CTh
10 TEME MeTarpeaAMETHBIX MOJTy4eHHbBIE HUTOTOBBIN U 3a pe3yNnbTaThl
«MeTamnb» y4eOHBIX IEHCTBUHN TO | 3HAHUS U MOIIAroBLIN
Teme «MeTaabh» chopMUPOBaHHBIE | KOHTPOIb IO
YMEHUS ISt pe3ynbTaTy
pemienus yueOHbIx | [lo3HABaTebHBIE:




3a1a4 Crposit peueBoe

BbICKa3bIBaHUE B

YCTHOU U

nUChMEHHOU hopme

KomMmykaTuBHbIe:

KOHTPOJIHMPYIOT

JICCTBHs MapTHEpa

26 | MpakTuyeckas OcymiecTBienue Hayuamcsa: PeryasituBHble: PazButue

padora Nel LENOYKH XMMUYECKUX | oOpamiaThbcs ¢ OcymiecTBIsIIOT KOMMYHHUKaTUBHO
«Ocy1ecTBieHne MpeBpaIieHUun 1a00paTOPHBIM MOIIAroBbIN ro KOMIIOHEHTA B
LETTOYKH 000py/I0BaHUEM U | KOHTPOJIb IO 001IeHUN U
XUMHYECKUX HarpeBaTeIbHbIMU | pE3YyNbTaTy COTpYJIHHYECTBE
MpeBpaeHU I npudbopamu B CO CBEpCTHUKaMU
METaJJIOB.». COOTBETCTBUHU C Ilo3naBaTenbHble: | ¥ YIHTEIIMU

npaBUjIaMu Biageror o0Omum
TEXHUKU MIPUEMOM PEIICHUS
0e30I1aCHOCTH, 3amay

OIMCBLIBATh KommykaTuBHbIE:
XUMHAYECKUHM Y4uThIBalOT pa3Hbie

9KCIEPUMEHT C
IIOMOIIBIO S3bIKA
XHMHUHU, J1eN1aTh
BBIBO/IbI T10
pe3ynbTaTam
JKCIIEPUMEHTA.
Honyuam
603MOJICHOCb
HAYYUMbCs:
0CO3HaBaTh
HE00X0/IMMOCTh
cOOIIOICHUS
npaswiTh u OT
JUIsl COXpaHEHHMS

MHEHHS i CTPEMSITCS
K KOOpAWHAITUN
Pa3IUYHBIX TO3UIIAN
B COTPYIHUYECTBE




3I0POBbS

OKPY>KAIOIIIHX.

27 | MpakTH4eckas [lonyuenue u Hayuamca: PeryasiTuBHbIE: OBnanenue
padota Ne2 CBOMCTBA COEMHEHUMN | oOpalarbes ¢ OcymiecTBISIIOT HaBBIKaAMU JJIS
«Ilonyuenue n METaJUIOB 1a00paTOPHBIM IIOIIArOBBIN IIPaKTUYECKON
CBOICTBa 000py/I0BaHUEM U | KOHTPOJIb IO JIeSITEIbBHOCTH
COEIMHEHUI HarpeBaTeIbHBIMH | PE3YIbTATy
METAJLIOBY. npubopamu B

COOTBETCTBUHU C ITo3naBaTenbHbIE:
MpaBuIaMu CrposTt pedeBoe
TEXHUKH BBICKa3bIBAHUE B
0e30MacHOCTH, YCTHOM U
OTIMCHIBATH nucbMeHHOU opme
XUMUYECKAN KommykaTusHbIe:
9KCIIEPUMEHT C Y4uTHIBaIOT pa3HbIe
MOMOIUIBIO S3bIKA MHEHUS U CTPEMSITCS
XUMHH, JIeNaTh K KOOpJIUHAINH
BBIBO/IBI 110 Pa3IUYHBIX O3UIUI
pe3yibraTam B COTPYJIHUYECTBE
JKCIIEPUMEHTA.

Tonyuam

803MOIHCHOCTD

Hay4umocsi:

OCO3HAaBaTh

HE00X0IMMOCTb

COOIIOIEHUSA

npaBun b u OT

JUISL COXpaHEHUS

310pPOBbS

OKPYKAIOILIHX.

28 | IIpakTHYecKkas Pemenne Hayuamcs: PerynasitTuBHbIe: OsnajeHue [udposa
padora Ne3 HKCIEPUMEHTAIBHBIX | 00paIiaThes ¢ OcCyIIecTBISIOT HaBbIKAMU A1 | 5
«Pemenne 3a/1a4 Ha 71a00paTOPHBIM HOLIaroBbIN NPaKTUYEeCKON | jaboparo




AKCIIEPUMEHTAIIb pacrno3HaBaHHUe U 000py/I0BaHUEM U | KOHTPOJIb IO JESTENIbHOCTH | pusd
HBIX 33/1a4 Ha MOJTy4YECHHE HarpeBaTebHbBIMU | PE3yJbTATy RELEON
pacro3HaBaHUE U COEIMHEHUI npudbopamu B
[IOJIy4YeHHUe METaJIJIOB COOTBETCTBUHU C Ilo3naBaTenbHbIE:
BELIECTB. npaBujIaMu [IpoBogsT
TEXHUKU CpaBHEHHUE U
0e30MacHOCTH, KJIaCCU(PUKAIUIO IO
OTIMCHIBATh 3a/ITaHHBIM
XUMHYECKUAN KPUTEPUSIM
JKCIIEPUMEHT C KommykaTusHbIe:
TIOMOUIBIO SI3bIKA JoroBapusarorcs o
XUMUH, JeNaTh COBMECTHBIX
BBIBO/IBI 110 JIEHCTBUSIX B
pe3ynbTaTam Ppa3IUYHBIX
JKCIIEPUMEHTA. CUTYaIUsIX
Tonyuam
B03MOIHCHOCH
HAy4umocsi:
OCO3HAaBAaTh
HEO00X0IMMOCTb
COOIrOIEHNSA
npaswiTh u OT
JUISL COXpaHEHUS
CBOETO 37I0POBbSl U
OKPY>KAIOIIHX.
Tema 3. Hemerawibi(264.)

29. | CsolicTBa Oo6mast Hayuamcs: naBats | PeryjasiTuBHbIe: dopMupoBaHue [udposas
MPOCTHIX XapaKTEpUCTUKA onpeneaeHus IImanupyror cBou TOTOBHOCTH U nabopaTopust
BEILIECTB - HEMETAIJIOB: HOHSITHSAM JIEMCTBUS B CBSI3U C CHOCOOHOCTH K HOXHM?F
HEMETAJLIOB. TMOJIO)KEHUE B «3JIEKTPOOTPHIIATE | MTOCTABJICHHOM 00y4YeHHIO U (6asoseiii
Asotpornus [Tepuoguueckoi JILHOCTB « 3aja4eit u camopassutiio i | YPOBEHE),KOM

CUCTEME XUMHUYECKUX | AJUIOTPOIUS» YCIIOBHSIMU €€ camoo6pazopann | TVICKT
3JIEMEHTOB XapaKTepU30BaTh penieHus 10 Ha OCHOBE TOCYAbL 1

060opyoBaHU




. Y. Menneneena,
0COOCHHOCTH
CTPOCHHS aTOMOB,
AIEKTPOOTPUIIATEITHHO
cthb (D0) Kak mepa
«HEMETAINTAYHOCTHY,
psan 0.
Kpucrannmaeckoe
CTPOCHHE HEMETAIIJIOB
— TIPOCTHIX

BCIIICCTB.
AnnoTponusi.
duznyeckue
CBOMCTBA
HEMETAJIOB.
OTHOCHTENBHOCTh
MOHITUN «METaJI» U
«HEMETAIII»

HEMETAJIBI 10 UX
IIOJIOKECHUIO B
IICXD
J.M.Menneneena,
OIIMCBLIBATh
CTPOCHHE
¢duznueckue
CBOMCTBA
HEMETAJIJIOB,
OOBICHATH
3aBHCHMOCTD
CBOMCTB
HEMETAJIOB OT UX
nonoxerus IICXD
J.M.Menneneena;c
OCTaBJIATh
Ha3BaHMU
COEeqUHEHNN
HEMETAJIOB I10
bopmyne u
dbopmy o
Ha3BaHMIO,
Hay4aTcs 1aBaTh
onpeneacHus
«AIIOTPOTIUSD»,
«aIJIOTPOITHBIE

MO U (UK.
Honyuam
603MOAHCHOCb
Hay4umocsi.
MPOTHO3UPOBATH
CBOICTBA
HEU3YYEHHBIX

Ilo3HaBaTenbHbIE:
CraBsT u
bopMynupPYIOT LEH
U Ipo0OJIeMbl ypoka
KomMmykaTuBHbIe:
AJlekBaTHO
UCIIOJIB3YIOT
pedeBble CpeaCcTBa
U1 3 (HEKTUBHOTO
pelieHus
KOMMYHHUKaTHUBHBIX
3a1a4

MOTHUBaIIUM K
00y4eHHIO U
MO3HAHUIO

A
AJIAYUCHHUYCC
KHX OIIBITOB




DJICEMCHTOB U UX
COEIMHEHNU Ha
OCHOBE 3HAHUI O

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

B [lepuoauueckoii XapaKTepU30BaTh Paznuyatot cnocod U | KOMMYHUKaTHUBH
CUCTEME XMMHYECKHUX | BOJOPOJ IO €T0 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: | 00pa30BaTesIbHON
XMMHYECKHE CBOMCTBA | BOJIOPOAA, JloroBapuBaroTcsi 0 | AESITEIbHOCTH
BOJIOPOJA, €T0 O0OBSCHATH €r0o COBMECTHOM
MOJTYy4YEHUE U BO3MOJKHBIE JIESATENBbHOCTH MO
IIPUMEHEHHUE. CTENEHU PYKOBOJCTBOM
JIa0. onbIThI: OKMCIICHUS, YUUTENS
20. Ionyuyenue XapaKkTepu30BaTh
Y Pacro3HaBAHUE buznueckue u
BOJIOpOAA XUMUYECKUE

CBOMCTBa

BOJIOpOJA,

0O0BSACHATH

3aBUCUMOCTD

CBOMWCTB BOJIOPO/Ia
OT IIOJIOXKECHHS €ro
B IICXD
JI.I.MeHpeneena,
OITUCHIBATh
1ab0opaTopHbIE U
MPOMBIIIJICHHBIE
CITIOCOOBI




TIOJTy4CHUS
BOJIOpOJA .
Honyuam
B03MONCHOCHIb
HAyuumCsi.
OOBICHATH
JIBOMICTBEHHOE
MTOJIOKEHHUE
Bogopoa B [ICXD
J.M1.Menneneena,
IPaMOTHO
oOparaTscs ¢
BEIIECTBAMU B

MOBCEeTHEBHOM
KU3ZHU
31 | T'anorensr. Ob6mas Hayuamcs: PerynasiTuBHbIE: [IposiBisiroT
XapaKTepUCTUKa XapaKTepU30BaTh [Tnanupyrot cBou HKOJIOTHYECKOE
TaJIOTEHOB: CTPOEHUE | CTPOEHHUE MOJIEKYN | JCHCTBUS B CBS3M C | CO3HAHHUE
aTOMOB; ITPOCTHIE raJIOreHOB, MOCTaBJIEHHOM
BEIIECTBA U OCHOBHBIE | ONHKCHIBATD 3ajade u
COeIMHEHUs buznueckue u YCIOBUSIMU €€
raJIOreHOB, X XUMHYECKUE pelieHus
cBoiicTBa. Kparkue CBOMCTBa Ilo3HaBaTe/IbHBIE:
CBEIICHHUS O XJIOpe, raJIoreHoB Ha CraBar u
Opome, bTope u ioae. | OCHOBE bopMynupyIOT LEH
[Ipumenenue HAOIOJICHHI 32 UX | U IPOOJIEMBI YpOKa
raJIOTeHOB U IpeBpaleHUsIMU KomMmykaTuBHbIE:
UX COCIMHEHUH B BO BpeMs AJeKBaTHO
HApOJIHOM XO3SHCTBE. | IEMOHCTPAIMOHHBI | UCTOJb3YIOT
JleMoHCcTpanuum: X OIIBITOB, peueBble CpecTBa
OO0pa3s1bl raJoreHoB OOBSICHATH 11 3P PEeKTUBHOTO
— 3aBHCHMOCTh peLIeHHs
MIPOCTHIX BEIIECTB. CBOMCTB raJlor€HOB | KOMMYHUKATUBHBIX




Bzaumoneiictue X OT MOJIOKCHUS 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
COCTMHCHUSM
rajoreHOB
Honyuam
B03MONCHOCMb
HAYUUmMsbCs:
OCO3HaBaTh
HEO00XOIMMOCTD
CcOOIrOIeHNS
paBUI
9KOJOTHYECKOU
0€301aCHOCTH TpH
oOpareHuu ¢
rajoreHaMu
32 | 'anorenoBoa0po OCHOBHEIE Hayuamcs: PeryasiTuBHbIE: Bocmuranue Ludposas
JHbIE KUCJIOThI U COCIMHEHU YCTaHaBIIUBATh YuureiBaoT OTBETCTBEHHOTO naboparopust
HUX COJIH raJIoreHOB: CBSI3b MEXIY MPABUJIO B OTHOLIEHNA K o XHMHF
rajloreHOBOJIOPOJIBI, | CBOMCTBaMHM IIAHUPOBAHUHU M IPHUPOJIE (basosbiit
conu COEJIMHEHUH U UX | KOHTpOJIE crnocoba YPOBEHB),KOM
raJOreHOBOJOPOJIHBIX | TPUMEHEHUEM, penieHus TUICKT
KHCJIOT. u3yuath cBoiictea | Ilo3HaBaTelbHbIE: TIOCyAbt 1
JdeMoncTpanum: COCAVHECHUN Hcronp3yroT oucKk obopynosanu
OO0pa3ibl TPUPOIHBIX | TaJOTEHOB B XOJI€ HEO0OXO MO A
COEIMHEHUH XJI0pa. BBITIOJTHEHHUS MH(pOPMALIUH IS AT YICHIHCC
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 U CTPEMSITCS
K KOOpAWHAITUN
Pa3IMYHBIX MO3ULUN
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; CBOIMCTBA | CTPOCHHE pe3yabTaT AeUCTBUS | 00pa3y KU3HU
U TIPUMEHEHUE €ero MOJIEKYJIbI Ilo3naBaTenbHbIE:
AJJIOTPOTIHBIX KHCJI0pO/a, Brnanetor o6uum
Moaudukamnuii. JIab. | cocTaBIsIThH MIPUEMOM PEILICHUS
ONBITHI: XUMHYECKHE 3aga4
28. Ilonyuenue ypaBHEHUS, KommykaTusHbIe:
U pacrio3HaBaHue xapakrepusytomue | JloroBapuBarotrcs o
KHCJIO0poia XUMHYECKUE COBMECTHOM
CBOICTBa JEeSITeIbHOCTH MO/
KHCJIOpO/a, PYKOBOJCTBOM
OOBSACHATH YUUTES
pUMEHEHUE
AITOTPOTIHBIX
MoauQUKaIIit

KHCIIOPO/Ia,




OTIMCHIBATh
1a00paTopHbIE U
IPOMBIIIIJICHHBIC
CrocoObI
TIOJTy4CHUS
KHCIIOPO/JIa .
Honyuam
B03MOACHOCT
HAY4UmsCsi:
IPaMOTHO
oOparaThcs ¢
BEICCTBAMH B

MOBCEeTHEBHOM
JKU3HHU
34 | Cepa. Crpoenue atoma u Hayuamcs:, PerynasiTuBHbIe: DopMHUPYIOT
CepoBogopon AJUTOTPOTIUS CEPHI; XapaKTEePU30BaTh Paznmu4aroT cnoco6 v | OCHOBBI
CBOICTBA U CTpOEHHUE pe3yJabTaT ACUCTBHUS | SKOJOTHYECKOTO
MIPUMEHCHHE MOJIEKYJIbl CEPBI Ilo3HaBaTebHbIE: | MBIIIJICHUS
POMOHYECKO CEPHI. 0O0BACHATH 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. COCTaBJISITh JeSATETbHOCTH,
JIa6. onbIThI: XUMHYECKHE IpUX0Jis K 001IeMy
29. 'openue cepbl HA | ypaBHEHHUS, PEIICHUIO
BO3/yXE U B XapaKTepU3YIOIIHe
KHCIIOPO/JIe XUMHYECKHE
CBOMCTBA CEpHI,
OOBSICHATH
MPUMEHEHHE

AJUIOTPOIHBIX




Mo Au (KA
cepbl
Honyuam
B03MOHCHOCT
HAY4UmsCsi:
rPaMOTHO
oOparaThcs ¢
BEII[ECTBAMH B

IIOBCEHEBHOM
KU3HU
35. | Okcup cepsl (1V). Oxcunel cepol (IV) u | Hayuamces:, PeryasitTuBHbIe: DopMUPYIOT
CepHucras (VD); ux monyuenue, OIIUCHIBATH YuuteiBaroT HHTEpEC K
KHCIIOTa CBOICTBa U CBOMCTBa MPaBUIIO B KOHKpPETHOMY
MIpUMEHEHHE COEIMHEHUH Ccephl, | MIAHUPOBAHUU U XUMHYECKOMY
COCTaBIISATh KOHTpOJIE criocoba AIIEMEHTY, TOUCK
ypaBHEHUS pelieHus JOTIOTHUTEILHOM
peakuui, IMo3naBarenbHble: | HHPOpPMALIUU O
COOTBETCTBYIOIIUX | VICTIONB3YIOT MOUCK | HEM.
«LETIOYKEe» HE00X0IUMOi
peBpalieHui uH(bopMaLUU AJIs
Honyuam BBITIOJTHEHUS
803MOIHCHOCTD yueOHBIX 33JaHUM C
Hay4umocs: HCII0JIb30BaHHEM
POTHO3UPOBATH yueOHOM TUTPaTyphl
XMMHYECKHE KomMmykaTuBHbIe:
CBOICTBa BEIIIECTB Kontponupyrot
Ha OCHOBE HX NeicTBUE MapTHEPa
CBOWCTB U
CTpOEHUs
36. | Oxcun cepsrt (VI). Cepnas xucnora kak | Hayuamcs:, PeryasituBHble:
Cepnas kuciora UIEKTPOJIUT U €€ OTIMCHIBATh Paznuuarot crioco6 u

COJIN, UX ITPUMCHCHUC

CBOMCTBA CEpHOI

pe3ynbTaT IeUCTBUS




B HApOJIHOM
XO35HCTBE.
JdemoHcTpauuu:
OO0pa31bl IPUPOIHBIX
COCIMHEHUH CEpBI.
OO6pa3ipl BaKHEHIIINX
TUTsl HAPOJTHOTO
X0351CTBa CYJIb(aTOB.

KHCJIOTHBI, B XO0€
IIPOBEIACHUA
1a00paTOPHBIX
OTBITOB ,
IIPOBOJUTH
Ka4eCTBEHHYIO
peakIuio Ha
cynbdar - HOH

ITo3HaBaTeabHBIE:
Baanerot o0mum
HIPUEMOM PEIICHUA
3aJa4
KommykaTuBHbIe:
JloroBapusarorcs o
COBMECTHOM
JIeSITEIIEHOCTM,

JIa6. ombIThbI: Ionyuam IPUXOJAT K 0011IEMY
30. CgoiicTBa B03MONCHOCHb pEeLIEHUIO0
pa30aBIICHHOW CEPHOU | Hayuumscs:
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 nadoparopus
[Tonyuenue u [IpousBoacTBO ypaBuenusi OBP ¢ | meiicTBus B rOpJIOCTH 32 TI0 XUMHH
MIPUMEHEHHE CEpHOM KUCIIOTHI U €€ | Y4aCTUEM CEPHOM | COOTBETCTBUHU C POCCHICKYIO (basosbiit
CEPHOM KHCIIOTBI IPUMEHEHUE KHCIIOTBL, IIOCTABJIEHHON HayKy YPOBEHE),KOM
OTIHMCHIBATh 3amauei u TieKT
obnactu YCIOBHAMU €€ Hocynpl 1
IpUMEHEHHUS] peanuzanun obopynosanu
CEPHOM KUCIIOTHI Ilo3naBaTenbHbIE: A
Ionyuam Brnazerot o6mum AT YICHIHCC
B03MOICHOCI NPUEMOM pPELICHHUS KHX OIILITOB
Hay4umocs: 3a/1a4
MPUBOIUTH KomMmykaTuBHbIe:
PUMEPBI Konronupyror
ypaBHEHUH JICUCTBHUS MapTHEpa

peaKHHﬁ, JICKaAIIUX
B OCHOBC




MPOU3BOJICTBA
CEpPHOM KUCJIOTBI

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

CBOMCTBA a30Ta Kak CTPOCHHE aTOMa U | ICHCTBUSI B CBSI3H C

MPOCTOTO BEIIECTBA MOJIEKYJIBI a30Ta, | MOCTaBJIEHHON
OOBICHSATH 3agadei u
3aBUCHUMOCTD YCIIOBHSIMU €€
CBOWCTB a30Ta OT | peuIeHUus
€ro IMOJIOXKEHUS B Ilo3naBaTenbHbIE:
T1ICXD J1.1. CraBst u
Menneneena, bopMyTHPYIOT LIETH
COCTaBJIATh U Ipo0OJIeMBbl ypoKa
XHUMHYCCKHC KomMmykaTuBHbBIE:
YpaBHEHMUS, AJIEKBATHO
XapaKTEepPU3YIOIINE | HCIOIb3YIOT
XUMHYECKHE pedeBble CpeaCcTBa
CBOMCTBa a30Ta 111 93 HEKTUBHOTO
Tonyuam penieHus
803MOIHCHOCT KOMMYHUKATUBHBIX
Hay4umocsi. 3a1a4
rPaMOTHO
oOparaThcs ¢
BEIIECTBAaMHU B
IIOBCEIHEBHOM
KU3ZHH

39. | AMmuak. AMMUak, CTpoeHue, Hayuamca: PeryasituBHbIe:
CBOMCTBA, MOJIyYEHUE | OMHUCHIBATH [Tnanupyrot cBou

U MIPpUMCHCHUC. Comn

CBOMCTBa aMMHaKa

JIEHCTBHS B CBS3H C

aMMOHUS, UX B XO/I€ POBEACHHUS | IOCTaBICHHOMN
CBOJCTBA U 71a00paTOPHBIX 3agaueil u
IPUMEHEHHE. OTIBITOB, YCIIOBUSIMHU €€
JIa0. onbITHI: IIPOBOJMTH peleHus

DopMHUPYIOT
MUHTEpEC K
KOHKPETHOMY
XUMHUYECKOMY
JIEMEHTY




31. U3yuenue
CBOMCTB aMMHaKa.
32. Pacno3naBanue
coJIe aMMOHHUS

Ka4eCTBCHHYIO
peaKIHio Ha UOH -
aMMOHUS

Honyuam
B03MONCHOCHIb
HAyuumCsi.
MIPUBOTUTH
IPUMEPBI
YpaBHEHU U
peaKuunii, JIeKaImnX
B OCHOBE
MTPOMBIIIIIICHHBIX
CIIoco0oB
TTOJTydeHUS
aMMHaKa

Ilo3HaBaTenbHbIE:
CraBsT u
bopMyIUpyYIOT TIeTH
U Ipo0OJIeMbl ypoka
KoMmMmyKkaTuBHBIE:

Kontponupyror
JICCTBHs MapTHEpa

40

Coy aMMOHUS

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

JIab. onbITHI:

31. U3yuenue
CBOMCTB aMMHaKa.
32. Pacno3naBaHue
coJieli aMMOHHUS

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

Honyuam
B03MOJNCHOCTb
HAYyYUmvcsi.
MPUBOJIUTH
IpUMEPBI
ypaBHEHUH
peaKinii, JIexKamx
B OCHOBE

PeryasitTuBHbIe:
[Inanupyrot cBOU
JIIEUCTBUS B CBSI3U C
IMOCTaBJICHHOM
3agadyen u
YCIIOBHSIMU €€
perieHus
ITo3HaBaTeabHBIE:
CraBiaT u
bopMynupyIOT LEH
U Ipo0OJIeMBI ypoKa
KommykaTusHbIe:
KonTtponupyror
JIECTBUS MapTHEpa

Hudposas
nmabopaTopus

110 XUMUH
(6a3oBbIit
YpOBEHB),KOM
TUJICKT
MOCYAbI U
000pyTI0BaHH
a
JUISTyYeHHYEC
KHX OIBITOB




IMPOMBIINIJICHHBIX

croco0oB
MOJTYYCHHS
aMMHaKa
41. | Okcumpl a3oTa Oxkcunet azota(ll) u Hayuamcs:, PerynsiTuBHbIE:
(V) OTINCHIBATh VY4uThIBaroOT
CBOMCTBA [IPaBUIIO B
COCIMHEHUH a30Ta, | INTAHUPOBAHUU U
COCTaBJISITh KOHTpOJIe criocoba
ypaBHEHUS pereHus
peakuuid, ITo3naBaTeanHLIE:
COOTBETCTBYIOIINX | MCTOMB3yI0T MOUCK
«ILETOYKE) HEOOXO MO
TpeBpaInieHui uHpopMaruu s
Tonyuam BBITIOJTHEHU S
B03MOIHCHOCMb y4eOHBIX 3aJaHHUI C
HAYYUMbCA. HCIIO0JIb30BAHUEM
MPOTHO3UPOBATH y4eOHOM JTUTPATypPhI
XUMHYECKHE KommykaTuBHbIE:
CBOICTBA BEIIECTB KonTponupyror
Ha OCHOBE HX JICHCTBUE MapTHEPA
CBOWCTB U
CTPOECHUS
42 | Conu a3oTuCTOM A3zoTHas kucnora kak | Haywamcsi:, PeryasituBHbie:
Y a30THOM 3JIEKTPOJIUT, €€ OIUCHIBATh PaznnuaroT cioco6 u
KHUCJIOT. A30THBIE CBOMCTBa U CBOWCTBA a30THOM | pe3yibTaT ACUCTBUS
ynoopeHus. MIPUMEHEHUE. KHUCJIOTBI, B XO/1€ Ilo3naBaTebHbBIE:
JlemoHcTpanum: IIPOBEACHUS Bnageror o6mmm
OO0pa3upl BaXHEUIIUX | Ta00OpaTOPHBIX MPUEMOM PEILIEHUS
JUTSL HAPOTHOTO ONIBITOB 3a1a4
X03s1icTBa HUTPATOB. | [lonyuam KommykaTuBHbIe:
JIa0. onbITHI: 603MOJICHOCTb JloroBapuBarorcs o
33. CaoiicTBa HAyuumvCsi. COBMECTHOM




pa3z0aBiieHHOM
a30THOU KHUCJIOTHI

COCTaBJIATh
«ILETIOYKU»
IIPEBPAILCHUH 110
aszory

NS TeTBHOCTM,
IPUXOJAT K 0011IEMY
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.
dochopHbIe
ynoOpeHus.
JdemoHcTpaumnu:
OO6pa3iel TPUPOIHBIX
COeIUHEHNN
tdhocdopa. O6pasibl
Ba)KHEHIINX IS
HApOJHOTO X03siCTBa
dhocdaros.

Jlab. omnbIThI:

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

36. Pacnio3HaBanue
¢docdaros

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

B pe3yJbTaTe
POBEICHUS
1a00paTOPHBIX
OTIBITOB,
POBOJUTH
Ka4yeCTBCHHYIO
PEaKIuio Ha
docdar - noH
Honyuam
B03MOIHCHOCH
Hay4umocs:
OTIMCHIBATh
dusnueckue u

PerynsiTuBHbIE:
[InmanupyroT cBon
JNIEUCTBUS B CBSI3U C
MOCTABJIEHHO N
3aa49en u
YCIIOBHSIMU €€
pereHus
Ilo3HaBaTe/bHBbIE:
CraBst u
bopMynupyIOT LEH
1 TIpo0JIEMBI ypoKa
KommykaTuBHbIE:
AJleKBaTHO
UCIIOJIb3YIOT
peueBble CpeACTBA
111 9 HEKTUBHOTO
peuieHus
KOMMYHUKATHUBHBIX
3a1a4y

DopMHUPYIOT
HHTEpEC K
KOHKPETHOMY
XUMHUYECKOMY
JIEMEHTY, ITOUCK
JIOTIOJTHUTEIIbHON
uH(popMaLnu 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, MOCTaBJICHHOM XUMUYECKOMY
WX IPUMEHECHHE. O0O0BSACHATH 3aavei u DIIEMEHTY, TTOUCK
OcHoBHBIC 3aBUCHUMOCTD YCIIOBUSIMH €€ JIOTIOTHUTEITLHOM
COCIMHEHUS: OKCU CBOMCTB ochopa | pemieHus uH(popMaLuu 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 UCIIOJIB3YIOT
COeIMHEHUI XUMHYECKHE peueBbie CpeICTBa

tdhocdopa. O6pasibl
BaXKHEHIINX IS
HApOJHOTO XO3siCTBa
dbocdaros.

Jlab. omnbIThI:

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

36. Pacnio3naBanue
¢docdaros

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

111 9 HEKTUBHOTO
peLIeHuUsI
KOMMYHHKATHBHBIX
3a1a4




Hayiumovcs.

OTIMCHIBATh
dusnueckue u
XUMUYECKHE
IPOLIECCHI,
SIBJISTFOIITAECS
YaCThIO
KpyroBopoTta
BEIIIECTB B
TIpUPOJIe
45 | Yrnepon. Anmas. Crpoenue aToMa u Hayuamcs: PeryasituBHble: dopmupyroT
I'padur. AJUTOTPOTINSA XapaKTEPU30BaTh PaznuuatoT cioco6 u | uHTEpECE K
yriepoja, CBOCTBa CTpOEHHuE aToMa pe3yibTaT ACUCTBUS | KOHKPETHOMY
ero MoauuKaui u yriiepona, Ilo3HaBaTeIbHBIE: | XUMUYECKOMY
UX IPUMEHEHHE. O0OBSACHATH Brnanetor o6uum AIIEMEHTY, MTOUCK
JeMoHcTpanum: 3aBUCUMOCTh MPUEMOM PELIECHUSI | JOMOJHUTEIbHON
[Tornomenue yriem CBOICTB yriiepoga | 3agad nHpopMaluu o
PacTBOPEHHBIX oT ero nojioxxeHust | KoMMykaTuBHbIE: | HEM.
BEIIECTB MJIA ra30B. B IICXD J.H. JloroBapusarorcs o
Boccranosnenue Menpeneena, COBMECTHOM
MeH U3 ee OKCHIa COCTaBIISATh NEeSITENIbHOCTH 10/
yTJIEeM. XUMHYECKUE PYKOBOJCTBOM
JIa0. onbIThI: YpaBHEHUS, YUUTENS
37. 'openue yrius B XapaKTEepU3YIOLINE
KHCJIOpOJie XUMHYECKUE
CBOMCTBa yriepoaa
Honyuam
B03MOIHCHOCTD
Hay4umocs:
ONUCBIBATh
dusnueckue u
XUMUYECKUE

ITPONECCCHhI,




SABJIAIOIIHNECSA

4acTblO
KpyroBopoTa
BELIECTB B
IpUpoJie
46 | YrapHbIii u Oxkcune! yraepona (1) | Hayuames:, PerynsiTuBHbIE: DopMUPYIOT
YTJIEKUCIIBIN T'a3bl u (IV), ux OIIUCHIBATH YuuteIBaroT yMEHUE
CBOICTBa U CBOICTBA OKCUJIOB | MPABUJIO B HCII0JIb30BATh
MIPUMEHEHHE yriaepoaa, IUTAHUPOBAHUU U 3HaHUA B OBITY
COCTaBIISATh KOHTpoJIe criocoba
ypaBHEHUS perieHus
peaxkuuid, ITo3naBaTeaLHLIE:
COOTBETCTBYIOIUX | Mcrnonb3yroT mouck
LETIOYKE) HEOOXO MO
NpPEBPAILECHUH . uH(bopMaLUU AJs
IIPOBOJIUTH BBITTOJTHEHU S
KA4ECTBEHHYIO yueOHBIX 33JaHUM C
peaKLuio o HCIIOJIb30BAHNEM
pacro3HaBaHUIO yueOHOM TUTPaTyphl
yraekucnoro raza | KommykaTuBHble:
Tonyuam KonTpoaupyror
B03MOJICHOCTb JICCTBHE MMapTHEpa
HAYyYUmvCsi.
IPOTHO3UPOBATH
XUMUYECKUE
CBOICTBA BEILIECTB
Ha OCHOBE HX
CBOWCTB U
CTpOEHUs
47 | YronpHas YroJsbHAs KUCIOTA. Hayuamcs: PerynssTuBHbIe: DopMUpYIOT
KHCJIOTA U €€ Conu yronpHOI JlaBaTh Paznuuatot coco6 u | ymeHus
COJIN. KHCJIOTBI: KaJIbIIUT, OTIPEIEIICHUS pe3yabpTaT IEUCTBUS | UCIIOJIB30BATh
coJia, IoTall, UxX MOHSITUSIM IMo3HaBaTeIbHBIE: | 3HAHUS B OBITY




3HAUCHUE ¥ PUPOJC
U JKU3HU YeJI0BEKa.
KecTkocTh BOABI U
CrocoObI ¢e
YCTpaHCHHS.
JdemoHcTpaumnu:
OO0pa31bl IPUPOTHBIX
COCAUHCHUI
yraepojaa. O6pasist
BaXXHEHUIITNX I
HApOJIHOTO XO3SIMCTBA
KapOOHATOB.

JIa0. onbITHI:

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

40. Paznoxenue
ruapokapOoHaTa
HATpUS

<GKE€CTKOCTH BOJIBI»
,OTIMCHIBATH
CBOWCTBA YTOJILHOM
KHUCIIOTHI,
COCTaBJISITh
ypaBHEHUS
peaxkuuid,
COOTBETCTBYIOIIUX
«IIETIOYKE)
MIpEBpALICHUN ,
COCTaBJISITh
Ha3BaHUA COJIeH
YTOJIBHOM
KHCJIOTHI,
IIPOBOJIUTH
KA4ECTBEHHYIO
peaKIuio Ha
KapOOHAT - HOH
Tonyuam
B03MOJICHOCTb
HAYYUmMvC:
IIPOTHO3UPOBATH
XUMUYECKUE
CBOICTBA BEILIECTB
Ha OCHOBE HX

Bnageror o6mmm
MPUEMOM PEIICHUS
3az1a4
KommykaTuBHbIe:
oroBapusarorcs o
COBMECTHOM
JIESTeTLHOCTM,
IPUXOJAT K 0011IEMY
pelIeHunto

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

KPUCTAJUTMYECKUI CTPOEHHE aToMa BOCIIPUHUMAIOT KOHKPETHOMY
KPEMHHU, €ro KpEMHUS, MPEAIOKEHUS U XUMUYECKOMY
CBOWCTBA U OOBSACHATH OLICHKY YUUTENS U AJIIEMEHTY, MOUCK
MIPUMEHEHHE 3aBUCHUMOCTD OJJHOKJIAACHUKOB JIOTIOJIHUTEIIbHO N




CBOMCTB KPEMHUSA IMo3HaBaTenbHble: | UH(OPMALIUU O

OT ero noJjioxkeHus: | BriOuparor HEM.

B [ICXD JI.W. HauOosee

Meneneena, 3 PeKTUBHBIE

COCTaBJISITh CrocoObI pereHus

XUMUYECKHE 3a/1ad4,

ypaBHEHUS, KOHTPOJIUPYIOT U

XapaKTEPHU3YIOUIME | OILIEHUBAIOT MPOIIECC

XUMUYECKHE U pe3yabTar

CBOWCTBA KPEMHHS | JIEATEITLHOCTH

Ilonyuam KommykaTusHbIe:

B03MOIHCHOCHb JloroBapuBaroTcs o

HAy4umocsi: pacrpeeieHun

rPaMOTHO byHKUMI U poeil B

oOparaThcs ¢ COBMECTHOM

BElIECTBaMH B NEeSITEIbHOCTH

IIOBCEIHEBHONU

KU3ZHU

49 | CunukatHas [Tonsarue o Hayuamca: PeryasiTuBHbIE: DopMUPYIOT
MIPOMBIIIIJIEHHOCT CUJIMKaTHOU MPAKTHYECKOMY Paznuyarot coco0 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 | nHbopMaTUu3aluu
OO0pa3iel cTeKa, B803MOIICHOCb 3a7a4 oOmrecTBa
KepaMHKH, [IeMEeHTa HAYYUmMvCsi. KomMmykaTuBHbIe:

POTHO3UPOBATH JloroBapuBaroTcs o

XUMHYECKUE COBMECTHOM

CBOMCTBA BEIIECTB | JIEATEIbHOCTH MO

Ha OCHOBE HX PYKOBOJCTBOM

CBOWCTB U YUUTEIS

CTPOCHUS




50. | O6o0mmeHHE 110 Hayuamcs: PerynsiTuBHbIE: Bripaxarot
TeMe 0000m1aTs 3Hanus | Baocst aJICKBaTHOE
«HemeTtamnb» Y TIPE/ICTABIISITh KX | HEOOXOIUMBIE MMOHUMAaHHE

cxeM, Talmuil, KOPPEKTHUBHI B MPUYWH yCIieXa u
Mpe3eHTalni JIEHCTBUE TOCJIE €T0 | Heycrexa
3aBEpIICHUS Ha yueOHOM
OCHOBE €T0 yueTa JeSTeTLHOCTH
CIICJIAaHHBIX OIIHOOK
IHo3HaBaTebHBIC:
CrposTt pedeBoe
BBICKa3bIBaHUE B
YCTHOM U
MMCbMEHHOU popme
KommykaTusHbIe:
KoppekTtupyror
JIEWCTBUS MapTHEpa

51 | KonTpouabHasn Koutpons Hayuamcs: PeryasiTuBHbI€: [IposiBisitoT
padora Ne3 no MPEIMETHBIX U MPUMEHSTh OCYILIECTBIISIOT OTBETCTBEHHOCTh
TeMe MeTanpeIMEeTHBIX MOJIy4YEHHbIE MOIIATOBBIN U 3a pe3yabTaThl
«Hemeramnbny y4eOHBIX JICHCTBHM 1O | 3HAHUS U WUTOTOBBIA KOHTPOJIb

teme «Hemerammbny 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 COTPKY/JHUYECTBE




52 | IlpakTHYecKkas Pemenue Hayuamcs: PeryasituBHbie: VYmeror Hudposas
padora Ned SKCIIEPUMEHTAJIHBIX | 0OpamaThes ¢ OcymiecTBISIIOT YIpaBJIATh CBOEH | Jlaboparopus
«Pemenune 3a7a4 110 Teme 1a00paTOpPHBIM IIOIIArOBBII HO3HAaBaTeAbHOW | IO XUMHH
3KCIIEPUMEHTAID «IToarpymma 000pYI0BaHUEM U | KOHTPOJIb 110 nesiTenbHOCTpI0 | (0830BBIH
HBIX 3a/1a4 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 deHITCC
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 TTO3UIAN

IKCTIEPUMEHTA. B COTPY/ZHUYECTBE

Tonyuam

B03MOJICHOCTb

HAYYUmoscsi:

0CO3HaBaTh

HEO00X0IMMOCTb

COOIIOIEHUSA

npaBun b u OT

JUISL COXPaHCHHS

CBOETO 3JI0POBbSI U

OKPYKAIOIIHUX

53 | IIpakTHYeckas Pemenne Hayuamcs: PeryasituBHbIe: YmMmeror [udposa
pab6ora Ne5 HKCIEPUMEHTAIBHBIX | 00paIiaThes C Ocy1ecTBisOT YIPaBJIATh CBOCH | 4
«Pemenne 3aja4 1o Teme 1a00paTOPHBIM HOLIaroBbIN MO3HaBaTeNbHON | 1aboparo
HKCIIEPUMEHTAIIb «[Toarpymnmna 000pYyZIOBaHHWEM U | KOHTPOJIb MO JeSITebHOCTHIO pus
HBIX 3aJa4 110 yriaepoaa» HarpeBaTeIbHBIMU | PE3YJbTATy RELEON




TeMe npubopamu B [Mu¢posoit
«Toarpynna COOTBETCTBHH C Ilo3HaBaTebHBbIC: JIaTYUK
azoTau npaBujIaMu Crposit peueBoe AJEKTPOTIPOBOJI
YIIIEpOaa». TEXHUKU BBICKa3bIBaHUE B HOCTH

0e30MacHOCTH, YCTHOM U

OTIMICHIBATH MMCbMEHHOU popme

XUMHUYECKUMN

AKCIIEPUMEHT C KomMykaTuBHbBIE:

MTOMOIIIBIO SI3bIKA YYuTHIBaIOT pa3HbIe

XHMHWH, JITaTh MHEHUS ¥ CTPEMSATCS

BBIBO/IBI 110 K KOO IUHAITHH

pe3ynpTatam Pa3IMYHBIX MO3ULIUNA

AKCIIEPUMEHTA. B COTPYJIHUYECTBE

Hlonyuam

B03MOIHCHOCH

HAy4umocsi:

OCO3HAaBaTh

HEO00XOIMMOCTD

COOIIOIEHNSA

npaswiTh u OT

JUISL COXpaHEHUS

CBOETO 37I0POBbSI U

OKPY>KarOIIHUX

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

padora Ne6 cobupaHue u oOparaThcs ¢ Ocy1ecTBISIIOT HaBbIKaMH 1A
«[lonyuenue, pacro3HaBaHHe 1ab0paTOpPHBIM MOIIATOBBII MPAKTHYECKOU
coOupanue u ra3oB 000py/I0OBaHUEM U | KOHTPOJIIb IO JESITEIbHOCTH
pacrno3HaBaHHe HarpeBaTeIbHBIMU | PE3YIbTaTy
razoB». npubopamu B

COOTBETCTBUU C Ilo3naBaTenbHbIE:

HpaBUIIAMH
TEXHUKH
0e30MacHOCTH,

Crpost peueBoe
BBICKA3bIBaHUE B
YCTHOU U




OITUCHIBATh
XUMHYECKHI
SKCIIEPUMEHT C
IIOMOIILIO S3BIKA
XUMHMH, JeNIaTh
BBIBOJIBI 1O
pe3yibTaTam
JKCIIEPUMEHTA.
Honyuam
603MONCHOCHIb
HAYUUmvCsi:
0CO3HAaBaTh
HE0O0XO0INMOCTh
CcOOIrOIeHNS
npaBwiTh u OT
JUTSI COXpaHEHUS
CBOETO 37I0POBBS U
OKPYXKAIOIIUX

MUCBbMEHHOU popme
KommykaTuBHbIe:
Y4uTHIBaIOT pa3Hblie
MHEHHUS U CTPEMSITCS
K KOOpAUHAIUN
Pa3IMYHBIX MO3ULIUN
B COTPYIHUYECTBE

Tema 5. Opranudeckue coequnenusi — 11 4.

55.

[TepBonavanbHbIE
CBEICHHUS O
CTpOEHUU
OpPraHUYECKUX
BEIIECTB.

[Tepuonuueckuii
3aKO0H U
[Tepuoanueckas
CHCTeMa XMMHYECKHX
9JIEMEHTOB

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

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

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

U GOPMYITUPYIOT
e U TPOOIIeMBbI
ypOKa; OCO3HAHHO U

[IposBisitoT
OTBETCTBEHHOCTh
3a pe3yabTaT




IMPOU3BOJIBHO CTPOAT

B YCTHOU U
nUCbMEHHOU popme
KoMMyHHKATUBHBI
e:
Bianenune
MOHOJIOTHYECKOU U
JINATTIOTUYECKOU
dbopmamu peun
56. | IIpenenbHbIC 3aKOHOMEPHOCTH Hayuamcs PerynsitTuBHbIe:
YTIE€BOAOPO/IBL. W3MEHEHUsI CBOMCTB :000011aTh Paznuuatot coco6 u
Meran. OraH. 3JIEMEHTOB U UX nH(popMaLuIo 1o pe3yibTaT AeUCTBUSA
COeIUHEHNN B TeMe B Buae cxeM, | Ilo3HaBaTeabHBIE:
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
PYKOBOJICTBOM
YUUTEIS
57. | HenpenenbHbie Buabl xumuueckux Hayuamca: PeryasitTuBHbIe:
yTI€BOIOPOIbIL. CBSI3€H U TUIIBI 000011aTh Paznuuatot cnoco6 u
OTUJIEH U ero KPUCTAJUTHYECKUX uH(GOPMALHUIO TT0 pe3ynpTaT IeHCTBUS
TOMOJIOTH. PELIETOK. TEME B BHUJE Ilo3HaBaTenbHbIE:
B3aumocss3b TaOIUIIbI, Brnagerot o6mum
CTpOEHUS U CBOWCTB BBITIOJTHSATH MPUEMOM pPELICHUS
BELIECTB TECTOBYIO paboTy | 3a1ad4
KommykaTuBHBIE:
KonTponupyror
JIEICTBUS IapHEpa
58 | CrupTsl. Knaccudukarms Hayuamcs: PeryasiTuBHblIe: JlaGopaTopHoe




Mertano.
OTaHOJL
MHoroaToMHBIE
CIIUPTHI

XUMHUYECKUX PEAKINI
10 Pa3JIMYHBIM
npU3HaKaM (4ucio u
COCTaB pearupyrommnx
1 00pa3yIouXCst
BEIIIECTB; HAIMYNE

000011aTh
UH(POPMALIHIO TIO
TEME B BHJIC CXEM,
BBITIOJIHATH
TECTOBBIC 33JJAHUS

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

000opy10BaHME

TpaHuIlsl pasnena ¢as; KomMmykaTuBHbBIE:
TEIIOBOM 3PPeKT; JloroBapuBaroTcst o
H3MEHEHHE CTeIleHel COBMECTHOM
OKHCIJIEHHUSI AaTOMOB; JIEATEILHOCTH IO/
HCITIOJIE30BaHUE PYKOBOJICTBOM
KaTaJm3aTopa; YAUTES
HaIpaBJICHHE

MIPOTEKAHMUS).

59. | Anpmerunsl u CkopocTh Hayuamcs: PerynsiTuBHbIE: HNmerot
KapOOHOBBIE XUMHUYECKUX Peakiuid | 0600marh Pasznunyaror cioco0 U | 11e10CcTHOE
KUCJIOTEL. U (paxTopsl, nHpopMaIno Mo pe3yibTaT ACUCTBUS | MHUPOBO33PECHHE,

BJIMSIOIINE HA HEe TeMe B BHje cxeM, | [lo3HaBaTejbHbIE: | COOTBETCTBYIOIIE
BBIIIOIHATH Brnagerot o61mum € COBPEMECHHOMY
TECTOBYIO paboTy MIPUEMOM PEIICHUS YPOBHIO Pa3BUTHS
3a71a4 HayKu
KommykaTuBHbIE:
KonTpoaupyror
JIEHCTBUS MapTHEpa
60. | XKupsr [Ipoctsle u cnoxubie | Hayuamcs: [IposBistoT
BeliecTsa. Mertaiuiel 1 | 000011aTH JI0OpOKeNIaTeIbH
HEMETAJIJIBI , COCTaB, nHpOopMaIKIo Mo OCTb,0T3BIBUMBOC
KJaccuduKaus TEME B BHJE CXEM, Tb, KaK
BBIIIOJIHATH MMOHHUMAaHHE
TECTOBYIO paboTy YyBCTB
61 | Yruesonsl. OO01111e XUMUUYECKHUE Hayuamca: PerynsitTuBHbIe: JpYTUXIIIONEH U
CBOIICTBA OKCHUJIOB U 0000mmaTs PaznnuaroT crioco0 u | CONepeKUBaHUE
UH(GOPMAIIHIO TI0 pe3ynbTaT IeUCTBUSl | UM

TUIPOKCHJIOB




(ocHOBaHMH, KUCTIOT,

TEME B BHUJEC CXEM,

ITo3HaBaTeabHBIC:

amM(pOTEPHBIX BBITIOJIHATH Bnagerot o6mum
TUAPOKCUOB), COJIM B | TECTOBYIO pabOTy | IPUEMOM pELICHUS
ceete TOJ] 3a71a4
KomMmykaTuBHbIe:
Kontponupyror
JICCTBHs MapTHEpa
62. | AMUHOKHUCIIOTBIL. I'enernueckue psapl Hayuamcs: PeryastuBHbie:
benku. MeTajljia, HeMeTaia 00001maTh Paznuuaror crmoco6 u
U TIEPEXOJIHOTO nH(popmManuio 1no pe3ynbTaT AeUCTBUS
MeTainia TeMe B BHUJE cxeM, | [lo3HaBaTesibHbIE:
BBITIOJTHSATH 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 ICUCTBUS | IOHUMAHUE
MOJIMATUJICHA. IIPOLUIBIX JIET U Ilo3HaBaTenbHBIE: | IPUYUH yCIIEXa U
JIEMOBEPCUU Brnanetor o61um Heycrexa
IPUEMOM pelieHusT | yuyeOHOU
3a1a4 JIeSATEIbHOCTH
KoMmyHnKaTHBHBI
e:
Kontponupyrot
JICCTBUSI MapTHEpa
64. | OGoOmeHue u TectupoBanue mo Hayuamcs: PeryasiTuBHbIE:
CHUCTEMAaTH3aLMs BapHaHTaM IPUMEHSITh OCYILIECTBIISIOT
3HaHUH 110 TeME I'MA nemosepcun [IOJTy4YEHHBIE MOIIArOBBIA U
3HaHUA U UTOTOBBIA KOHTPOJIb

c(opMHUpPOBaHHBIE

110 pe3yJabTaTy




YMCHUSA OJId

3aaa4

pelieHus yueOHbIX

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

DopMynHpyIOT
COOCTBEHHOE
MHEHHE U TTO3UIIHIO

65

KontponbHas
pabota Ne4 1o
TeMe
«Oprannyeckue
BEILIECTBAY.

66

[ToBTOpEeHUE
TEMBI
«MeTamiby.

67

[ToBTOpEeHUE
TEMBI
«Hemertame»

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€OHOTO OOOpYJOBaHHUS, BKIIOYAIOIIMKA H3MEPUTENbHBIA OJIOK, HHTEpQEic
KOTOPOr0 TMO3BOJISIET OOECIEeUHUBaTh CBS3b C NEPCOHAIBHBIM KOMIBIOTEPOM, W Ha0Op JaTYMKOB,
PETUCTPUPYIOIIHNX 3HAUCHUS PA3TUYHBIX (PU3NUECKUX BEITUYMH.

Jlamuux memnepamypol naamuHOEblil — IPOCTON U HANAEKHBIA TaTYUK, IPEIHA3ZHAYEH I U3MEPEHUS
TEMIIEPATypbl B BOJHBIX PACTBOPAX M B ra3oBbIX cpenax. MiMeer pa3inuHblil Juana3oH U3MEPEHUN OT —
40 no +180 °C. TexHHueckHne XapaKTEPUCTUKHU NAaTYWKA YKa3aHbl B MHCTPYKIMU IO SKCIUTyaTallHH.
Jlamuux memnepamypsl mepmonapHulii TPEeIHA3HAYEH Ui u3MepeHus temreparyp no 900 -C.
Hcnonp3yercs npy BBINOJHEHUHN Pa0d0T, CBSI3aHHBIX C U3MEPEHUEM TEMIIEpaTyp IUIAMEHH, MJIABJICHUS U
Pa3JIOKEHUS BEIIECTB.

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

Jlamuux pH npenHasHadyeH JUisi U3MEPEHUs BOAOpPOAHOro mnokaszarenss (pH) BOIHBIX pacTBOpPOB B
Pa3JIMYHBIX UCCIIECIOBAHUSIX O0OBEKTOB OKPYXKAIOIIECH CpeIbl.

Jlamuuk 3InekmponpoeoOHocmu TPEAHAZHAYECH Ui W3MEPEHUS YAEIBHOU JSIIEKTPONPOBOAHOCTH
KUJKOCTEH, B TOM YHCJIE€ W BOJHBIX PAaCTBOPOB BeElIECTB. [IpuMeHsieTcs Tpu HU3y4EHUU TEOPUH
AJIEKTPOJIMTUYECKOW JOUCCOLUMALNM, XAPAKTEPUCTUK BOAHBIX PACTBOPOB.lamuuk Xa0puo-uonos
UCIIONIb3YETCSl 111 KOJWYECTBEHHOIO OMPEACIICHUS COJACP)KAHUS MOHOB XJOpa B BOJHBIX PAacTBOpPAX,
MoYBe, MPOJayKTax nmuTanus. K natuuky moakitodaercs noHocenekTuBHbIN 3ektpos (MCD) (pabounii
AJIEKTPO[T), MOTEHIIMAT KOTOPOIr0 3aBUCUT OT KOHIIEHTPALIMKU OMPEAECIIEMOr0 HOHA, B IAHHOM CITy4ae OT



koHleHTpauuu aHuoHoB Cl. Ilorenuman MCD onpenensitoT OTHOCUTENBHO 3JIEKTPOJa CPAaBHEHHMS, KaK
paBUIIO, XJI0PCEPEOPSHOTO.

Jlamyuk Humpam-uoHoe NpeHa3HAYCH JJI1 KOJMYECTBEHHOIO OMpEAeNieHus HUTPATOB B Pa3IUUHBIX
00BEKTAaX OKpYXKaKOIIEH Cpelibl: BOJIE, OBOIAX, PPYyKTax, KOJIOACHBIX U3JIETUIX U T.I.

MukpockonyughpogonnpeaHazHadeH N3y YEeHUA(DOPMBIKPUCTAITIOBUHAOIIIO IEHUSI3aPOCTOMKPHUCTAILIIOB.

Annapam o0nsa npoeedenus xumuueckux peaxyuii (AIIXP) nipenHa3HauyeH [Jisg TOJYyYEHUS U
JIEMOHCTPAIIMN CBOMCTB TOKCHYHBIX MAPOB M Ia30B . JTU BEILIECTBA MOJIYyYalOTCs B KOJIOE-peakTope, U
npy HarpeBaHuu (Wiau O€3 HarpeBaHus) ra3000pa3HbIC BEIIECTBA MPOXOISAT YEpe3 MOTTIOTUTEIbHBIC
E¢MKOCTH (HaAcaJIKd) C pacTBOpaMHM pEareHTOB, BCTYMAOT C HUMHM B peakiuio. M30bITOK rasa
MOTJIONIAETCS KUJIKUMHU U TBEPJBIMU pEareHTaMu, a TaK € aKTUBUPOBAHHBIM YIJIEM. Anmapar yaiie
BCETO MCHOJIB3YIOT JJIsl TIOJYYEHUS M JIEMOHCTpPAllUd CBOMCTB XJIopa, CEpOBOJOPOJA.
IlpuboponademoncmpauuuzagucumocmucKopOCMUXUMUecKUXpeaKyuiiompasiuiHolX@akmopos
UCIIOB3YIOTIPUU3YICHUUTEMBI
«CKOpOCTh XMMHUYECKOW peakiuu» U TermaoBoro sddexra xumuueckux peakuui. IIpubop maér
BO3MOKHOCTh JKCIEPUMEHTAJILHO MCCJEAOBaTh BIUSHUE HAa CKOPOCTh XUMHUYECKMX peaKIui
ciaenyomux (akTopoB: MNPUPOLI PEarupPYyIOIIUMX BEIIECTB, KOHILEHTPALIMM PEarupyrolluX BEIIECTB,
TUIOIIAIA TPAaHUILl pasnaena (a3 B TeTEPOreHHbIX CUCTeMax (MMOBEPXHOCTH COMPUKOCHOBEHHUS MEXKIY
pearupyronMy BeIleCTBaMu ), TEMIIEpaTyphl, KaTaju3aTopa, MHTHOUTOPA.

Ilunemka-0o3amop — TPUCTIOCOOJTICHUE, WHCMOJIb3yeMoe B JiabopaTopuu JUisl OTMEPUBAHMS
onpenenéHHoro oobEéMa KUAKOCTH. [IMMeTKH BBIMYCKAIOTCS MEPEMEHHOI0 W MOCTOSIHHOTO 00BhéMa. B
KOMIUIEKTbI OOOpYIOBaHUS MJII MEAUIMHCKUX KJIACCOB BXOASAT YIAOOHBIC TMHUIETKU- J103aTOPBI
OJIHOKaHAJbHBIE, TO3BOJIAIONIME HACTPOUTH HEOOXOIUMBIM O0BEM OTOMpaeMOW >KHAKOCTH B TPEX
PAa3IUYHBIX JAANA30HAX.



bana komounuposannaa npenHazHaueHa JJIi HarpeBa CTEKISIHHBIX U (ap@PopoBBIX COCYI0B, KOIaa
TpeOyeTCsl CO3/1aTh BOKPYI HArpeBaeMoro cocyjJa pPaBHOMEPHOE TeMIepaTypHOE MoJie, u30exaTh
UCIIOJIb30BAHUSI  OTKPBITOTO  IJIAMEHHM M pacKaJ€HHOM  dJiekTpuyeckol  crnupanu. Kopiyc
KOMOMHUPOBAHHON OaHW clelaH u3 amoMuHMs. JKUJIKOCTHas YacTh KOMOWHUPOBAHHOW OaHU
3aKPBIBACTCS KOJIbIIJAMH PA3JIMYHOTO JUaMETpa.

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

Ipunoxenue Ne 2.

Cucrema oneguBanns padorsl.(40 MuHYT)

0 — 6 6ayu1oB — «2» 7 — 9 OaIUIOB — «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 3a/IaHUS IIOCTABbTC 3HAK «X» B KIJIICTOYKY, 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 nmoarpymnmna 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) pochop

A 3. Okcup smemenTa 3 ¢ 3apsagoM szpa + 16 cooTBeTCTBYeT 001IeH hopmyiie:

1) 520 3) 902

2) 90 4) 903

A 4. Cxema npespamienuii Cu*2 — Cu® cooTBeTCTBYeT XMMUIECKOMY YPABHEHHIO:
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) marHuii 4) yriuepon

A 6. BepHbl 11 ciie1yroIie BbICKa3bIBaHUs?

A. B mepuoie ¢ yBeIM4eHHEM TTOPSIIKOBOTO HOMEPA AJIEMEHTa OCHOBHBIE CBOMCTBA THIPOKCHIOB YCHIIUBAIOTCS.
B. B nepuosie ¢ yBennueHreM NOPSAKOBOTO HOMEpA JIEMEHTa OCHOBHBIE CBOKWCTBA THMIPOKCHIOB OCIa0eBarOT.
1) BepHO TOJIBKO A 3) BepHO TOJBKO 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. YcTanoBHUTE COOTBETCTBUE MEXKy ATOMOM M CTPOEHUEM BHEIITHETO SHEPTETUYECKOTO YPOBHS:
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 IIOPSAAKEC BO3PACTAHU .




B 2. B peakuuio ¢ pacTBOPOM CEPHOM KUCIIOThI 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 mpeBpalieHUd COCTABbTE YpPABHEHUS PEAKIMU B MOJIEKYJIsipHOM Buue. Jisg mpeBpamienns Ne 3 3anuminTe MOJHOE M COKPAIIEHHOE
VOHHbBIE 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 BaMHU 3aaHUs ITIOCTABbTC 3HAK «X» B KJIICTOYKY, HOMEP KOTOpOﬁ COOTBECTCTBYCT
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 noarpynma V| rpymma

3) 3-it nepuox, riaaBHas noarpynmna 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 snemenTa 3 ¢ 3apsgom sizipa + 11 cooTBeTcTBYeET 00111eH hopmyrie:
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 ¢ yBenrueHreM NOPsIKOBOTO HOMEpa JIEMEHTa KUCIOTHbIE CBOMCTBA
TUAPOKCHUIOB YCUIIUBAIOTCA.

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



TUAPOKCUIOB 0CIa0EBaIOT.

1) BepHO TOJIBKO A 3) BepHO TOJIBKO b
2) BepHBI 00a CyXICHUS 4) o0a cyxaeHUs HE BEPHBI
Yacrp 2

|B 3ajaHuu B1 Ha ycTaHOBJIEHHE COOTBETCTBUS 3alIUIINTE NOCIEA0BATEIBHOCTD IIU(P 6€3 MpoOesoB U IPYTUX CUMBOJIOB.

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

A)Mg 1) ... 3s23p°

B) K2) ... 3s?

B) CI3) ... 4s!

') S4) ... 4s? 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 (1) 5) marauit



3) ruapokcua kanusi6) oxkcup yriepoaa (IV)

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. IIpoctoe BemiecTBO ¢ HauboJIee SIPKO BHIPAKEHHBIMU METAIUTMYECKUMU CBOMCTBAMH:

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) miuaTuHa

2) HUKenb 4) ITUHK

A 6. Bepnbl 111 crieiyroniye Cy I€HUs O IIeJIOYHBIX 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) 00a Cy)XJCHHUS HE BEPHBI

Yacts 2.

|B 3aJaHun B1 na YCTAHOBJICHHUC COOTBCTCTBUSA 3AIIMIINUTEC ITOCJIICAOBATCIIBHOCTD I_II/I(I)p 0e3 HpO6€HOB U Ipyrux CMUMBOJIOB.

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) D,0

I) K 4) 9,03

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 HOMEp 3aJlaHus U JTAWTE MOJIHbIA OTBET.

C 1.Ilo cxeme mpeBpallleHU COCTaBbTE YPABHEHUS peakUuil B MOJIEKYJIsspHOM Bupae. Jlisa mpeBpamieHus Ne 3 3anuIINTE MOJHOE U COKPAIIEHHOE
HNOHHBbIE ypaBHEHMs. Ha3zoBuTe Bce BeliecTsa.

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



Koutpoasuas pagora Ne 2 [10 TEME « METAJLJIBD»

BAPUAHT -2

Yacts 1.

[Ipy BBINOTHEHUH 3aJaHUM 3TOM YACTH 1O HOMEPOM BBITNOJHAEMOI0 BaMU 3a/1aHMS NTOCTaBbTE 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) 60p 4) uHaMIA

A 4. Haubonee sHepruyHO B3aMMOJICHCTBYET C BOJOMA:

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'mpokcu1 artOMAHMS B3AaUMOJEHCTBYET C THIPOKCUIOM HATpUs
b. I'mapokcua amroMUHUS 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 HpOGCJ’IOB H JPpYIrux CUMBOJIOB.

B1. YcraHoBuTE COOTBETCTBHE MEXKIY (HOPMYJIOH 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(p B OpsIKE BO3pacTaHUsl.

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 MoJeKylasipHoM Buue. IlpeBpamenne 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

[Ipy BBINOTHEHUH 3aJaHUM 3TOM YaCTH 10, HOMEPOM BBINOJHAEMOI0 BaMU 3a/1aHus IIOCTAaBbTE 3HAK «X» B KIIETOYKY, HOMEP KOTOPO COOTBETCTBYET
HOMEPY BHIOPAaHHOTO 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 OKUCIUTEIbHBIC CBOMCTBA AaTOMOB JIEMEHTOB C YBEIMYCHHUEM MOPSIKOBOTO HOMEPA 0CIIa0CBAIOT.
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 3alIUIINTE MOCIEA0BATEIBHOCTD (P 6€3 MpoOesoB U IPYTUX CUMBOJIOB.

B1. YcranoBuTe COOTBETCTBHE MEXKIY YaCTUIICH M SJIEKTPOHHOW (OPMYIIOH.
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 sBaseTCs IOCJICA0BATCIbHOCTDb I_II/I(I)p B IOPAAKEC BO3PACTAHUS.

B 2. [IpocToe BemiecTBO cepa B3aMMOJICHCTBYET C BEIECTBAMHU:



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

3) H,0 6) H,

|OTBeTOM K 3ajaHuio B 3 sBisercs yucio. 3anuiuTe 3TO YUCIIO B OJJAHK OTBETOB 0€3 yKa3aHMsI €IMHUI] U3MEPEHMUSL.

B 3. Maccogas nosist kucinoposa (B %) B cepHO# KUCTIOTE paBHA (3amUIIMTE YUCII0, C TOYHOCTHIO JI0 JACCSTHIX)

Yactb 3

[3anmmiTe HOMep 3aaHus W ONHOE peleHHe

C 1. Tlo ypaBuenuto peakuuu N2 + O = 2NO paccunrtaiite 00b5eMbl HCXOIHBIX BEIIECTB IS MOTydeHUs 1 Moutb ra3a okcuaa azora (1 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 BOJOPOIHOTO COEIMHEH s dIeMeHTa D ¢ JIeKTPOHHOM GopMyioii 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 (V) HE B3anMOJCHCTBYET ¢ BemecTBOM, (popmMya KOTOPOro:

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

A 5. Vo SiO3% MOXHO 0GHAPYXKHUTH C TIOMOII[BIO PACTBOPA, COIEPIKAIETO KATHOH:

1) Gapust 3) KanbIus

2) Bojopona 4) cepedpa

A 6. Bepnbl 111 crieyroniye BbICKa3bIBaHUS ?

A. B nepuojie OKUCIUTENbHBIE CBOIICTBA AaTOMOB 3JIEMEHTOB C YBEJTMUYEHHUEM MOPSIKOBOTO HOMEpa YCHIINBAIOTCS.
B. B nepuojie okucnuTeNnbHbIE CBOWCTBAa aTOMOB 3JIEMEHTOB C YBEITMYEHHUEM MOPSIIKOBOTO HOMEpa 0C1a0eBaloT.
1) BepHO TOJIBKO A 3) BEepHO TOJIbKO b

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

Yacrts 2.

|B 3aJaHuH B1 na YCTAHOBJICHHUEC COOTBCTCTBUSA 3AIIMIINUTEC IMOCJIICAOBATCIILHOCTD I_II/I(I)p 0e3 HpO6€HOB U JPpYrux 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 gBJIAETCS YMCIIO. 3aIIMIIUTE 9TO YHCIIO B OJIaHK OTBETOB O€3 YKa3aHusl CAUHUL] U3MCPCHU.

B 3. MaccoBas gons kucinopoza (B %) B a30THOM KUCIOTE paBHA (3amUIIUTE YUCII0, C TOYHOCTHIO JIO JACCITHIX)

Yacte 3

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




C 1. o ypasuenwuto peakuu 2CO + O2= 2CO2 paccunTaiite 00beMbI HCXOTHBIX BEIIECTB (H.y.) VI moyrydeHus 1,5 Mok ra3a okcuna yriepona (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'. Cepnas xucnora.
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. CsHo. B. CsH1o. I'. CsHua.
4. (2 6amma). [omonorom meTaHa siBIsieTcs BemecTBo, Gopmyna kotoporo:  A. CHs — CH2 — CHa. b. CH2, = CH - CHas. 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 6amna). opmyna npenenbHoro ognoaromuoro cnupra: A. CHsCHOH b. CH3— COOH. B. CHz— CHCI. I'. HCOOCH3
7. (8 6amioB). YcTaHOBUTE COOTBETCTBUE.

Kuaace coenmuenus: 1. OnHoaromuble cniupThl. 2. AnkaHbl. 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 6amon). lus BemiecTBa ¢ hopmysioi CHz - CH; — CH2 — CH3 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). OpraHu4ecKUM BEIIECTBOM SIBIISETCS: A. Hamareipnsiii cnupt. 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 - CHa. B.CH = C-

CHs. I'. CH3COOH.
5. (2 6amna). Uzomepom yrieBogopona, umeromiero popmyny CHsz — CHz — CH2 — CHa, siBisiercs BemectBo ¢ opmynoit: A. CHz — 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 CH3z - COOH. B.CHs-OH. I'. HCOOCHs
~H
7. (8 GamioB). YCTaHOBUTE COOTBETCTBHUE. Kaacce coenunenusi: 1. OgHoatoMHbIE CIUPTHI. 2.AnKaHBbI. 3. AJKEHBI. 4.
MHOroaroMHbI€ CIIUPTHI.
®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 6aios). Jlns BemectBa ¢ Gopmyroin CHz- CHz — CH2 — CH2 — CH3 HAIUIINUTE CTPYKTYpHbIE (GOPMYNBI: @) OJTHOTO TOMOJIOTA;
0) oHOTO M30MEpa.

9. (2 6amma). Jomomaute ¢paszy: «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 NpoXJIaAUTEIbHBIX HAITUTKOB.

6. bymara u ee cBoiicTBa.

7.B Mupe Koppo3uu METaIoB.

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 pe3vHKa: MOJIb3a UK Bpea?

13. XKene3o u 310pOBbE YETOBEKA.

14. ’KecTKOCTh BOJIbI: aKTyaJIbHbIE ACTIEKTHI.

15. 3HaKy Ha MUIIEBBIX YITaKOBKaX.

16.3namenutsie HaruTKy. [ Irocsl n MuHycsl HanuTKOB «Ilencu» n «Koka-Kona», «Crnpaiit» 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. VccnenoBanne KauyecTBa BOJIBI B CEJIE

23.MccnenoBanue pU3MKO-XMMUYECKUX CBOMCTB HATYpaJIbHBIX COKOB Pa3HbBIX MPOU3BOIUTEICH.
24.Mo B mpOAyKTaX MHTAHMS U €r0 BIMSHHE HA OPraHH3M YeTOBEKA.

25.Karanus u kaTaau3aTtopsbl.

26.Kucnotaocts pH-cpenbl 1 310poBbE UeIOBEKa.

27.Kosbaca — 3TO BKYCHO U IMOJI€3HO?!

28. Kpacurenu v mpoTyKThl TUTAHUSL.

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 yrunuzaruu. [lepepaboTka 0TX0I0B.

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.Docdop, ero cBOKWCTBa M AJTIOTPOITHBIC U3MEHEHUS.

39.1llokonang— 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 00pa3yroTcs?



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. Ilporpamma xypca xumuu st 8-11 kimaccoB o0meoOpa3zoBaTenbHbIX yupekaeHuin. M.. «/Ipoday, 2010 .
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.
«OpraHnyeckass 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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