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ILnanupyemsie pe3yJIbTaThl OCBOCHHUS COLEPKAHUA KypPCa XMMHUH
B 8-9 kiaccax
B PAMKaXx PeruoHaJbLHOro npoekra «Touka pocra»

8 KUIIACC

JInuHOCTHBIE pe3yIbTAThI:

Oceéoenue CBOEH STHUYECKON IPUHAUIEKHOCTH, 3HAHUE WCTOPUM XUMHHU U
BKJIaJa POCCHUMCKOW XUMHUYECKOW HAyKU B MHUPOBYIO XUMWIO; opmuposanue
OTBETCTBEHHOI'O0 OTHOILIEHUS K I[IO3HAHUIO XUMHUHU; TOTOBHOCTHU M CHOCOOHOCTHU
yyaluxcss K CaMOPa3BUTUIO U CaMOOOpPAa30BaHUIO HAa OCHOBE M3YyYEHHBIX (aKTOB,
3aKOHOB U TEOpUN XUMHUHU; OCO3HAHHOTO BHIOOpAa U HOCHMpOeHue WHIUBUIAYaIbHOM
TPAcKTOPUH; opmuposanue UEIOCTHOM €CTECTBEHHO-HAy4YHOW KapTHUHBI MUpa,
HEOTBEMJIEMOM YaCTbI0 KOTOPOW SABJISIETCS XMUMHUYECKas KapTUHA MUPA; 061a0eHue
COBPEMEHHBIM $13bIKOM, COOTBETCTBYIOIIIMM YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOU
IIPAKTUKH, B TOM 4YHUCIE M XUMHUYECKHUM; OCB0C€HUEe COUUAIbHBIX HOPM, IPABHII
MOBE/ICHMSI, poJieid U POPM COLUAIBHOM )KU3HU B COLUYME, PUPOJIE U YACTHOU KU3HU
Ha OCHOBE HKOJIOTMUYECKOH KyJIbTYpbl W 0€30MacHOro oOpaiieHusl ¢ BELIECTBAMH U
MarepualiaMu; gopmuposanue KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILEHHH CO
CBEpCTHUKAMHU U B3pOCJBIMU B Mpoliecce 00pa3oBaTesibHOM, OOLUIECTBEHHO MOJIE3HOMH,
y4e0HO-HUCCIIE0BATENbCKOM, TBOPUECKON U JPYTrUX BUIOB ACSITEILHOCTH, CBA3aHHBIX
C XUMUEH.

MeranpeaMeTHbIe pe3y/ibTaThl:

Onpeoenenue neneit coOCTBEHHOro 00y4eHUsl, TOCTAHOBKA U (POPMYJIMPOBAHUE
JUId ce0sl HOBBIX 33/]a4; MAAHUPOGAHUe TYTEH OCTUKEHUS KEJIAaeMOro pe3yJibraTa
OoOy4yeHUs: XMMHUU KaK TEOPETHUECKOro, TaK U HKCIEPUMEHTAIBHOTO XapaKTepa;
COOmHeceHue CBOUX JCUCTBUI C INIAHUPYEMBIMHU DPE3YJIBTATAMU; OCYU4ECHIBTICHUE
KOHTPOJII CBOEU AEATEIBHOCTH B IPOLECCE NOCTHKEHUS PE3YJIbTATA, OnpeodeneHue
CHOCOOOB JCMCTBUI MpPH BBINOJHEHUU JIAOOPATOPHBIX M MNPAKTHUYECKUX padoT B
COOTBETCTBUM C TMpPaBWIAMHM TEXHUKH O€30IaCHOCTH; oOnpedeneHue VICTOUHUKOB
XUMUYECKON HH(pOpMaluU, €€ TMOITy4eHHE U aHajiu3, CO3/aHhe HWH(POPMAIMOHHOIO

npoaAykKTa H Cro IMpC3CHTAlUsA, UCHOJ1b306arRKHe OCHOBHBIX HWHTCIJICKTYAJIbHBIX



Ollepalliii: aHaJM3a M CHUHTE3a, CpPaBHEHMs U CHCTEMaTu3alud, OO0OOIIEHUS WU
KOHKPETU3allUM, 6blA6/IeHue TIPUYAHHO-CICACTBEHHBIX CBA3E€H U IIOCTPOCHHUE
JIOTUYECKOI'0 PaCCYKICHUSA U YMO3AK/IIOUECHUS HAa MaTepUaIe €CTECTBEHHO-HAy4HOIO
COZIepKaHUsl; yMeHue CO3/1aBaTh, MPUMEHITh U NMPEOOPa30BbIBATh 3HAKU B CUMBOJIBL,
MOJIENIM U CXEMBbI JJI pelieHusl y4eOHbIX Y O3HABATEIbHBIX 3a/1a4; ¢hopmuposanue u
pa3zéumue dKOJIOTUYECKOIO MBIIUICHUS, YMeHUe TIPUMEHATh €ro B IT03HABATEIbHOM,
KOMMYHUKATUBHOM COLMAJIBbHOM TPAaKTUKE M NpOodEeCcCUOHAIBHOW OpHUEHTALNH;
2eHepupoeanue Uei 1 onpeeseHre CPeICTB, HEOOXOAUMBIX JIJISl UX peaTr3aliy.

IIpeameTHbIe pe3y/IbTAThI:

Ymenue o603HauaTh XUMHUECKHE DJIEMEHTHI, Ha3bIBaTh UX U XapaKTEPU30BaTh
Ha ocHoBe nojoxeHus B [ICXD; kmaccupuuupoBars MpoCTbI€ U CIIOKHBIE BELIECTBA,
XapaKTEepU30BaTh CTPOCHUE BEIIECTBA — BHJABI XUMHYECKHUX CBS3€H W  THIIBI
KPUCTAJUIMYECKUX PEUIETOK; (POPMYIUPOBATH OCHOBHBIE XUMHHU: ITOCTOSHCTBA COCTaBa
BELIECTB MOJIEKYJISIPHOTO CTPOEHMS, COXPAHEHMsI MAcChl BELIECTB, 3aKOH ABOraJpo;
OMHCHIBATh KOPPO3HID METAVIOB W CHOCOOBI 3alllUThl OT HEE;, IPOU3BOAMTH
XUMHYECKUE pPacCyeThl C MCIOJIb30BAHUEM IIOHATUH «MaccoBas JOJI1 BEIIECTBA B
CMECH» «KOJMYECTBO BEUIECTBA», «MOJSIPHBIA 00BeM» 1O (hopMysaM M ypaBHEHHSIM
pPEaKIUH.

Dopmynuposanue N3y4eHHBIX TTOHATUN, IEPUOTUUECKOTO 3aKOHA, 00bACHEHUE
CTpYKTYpsl U uHpopMmanuu, KoTopylo Hecer IICXD, packpvimue 3HaueHus
IIEPUOIUYECKOIO 3aKOHA.

Onpedenenue 1o QopMynaaM CcOCTaBa HEOPraHMYECKHMX W OPraHUYEeCKHX
BEILECTB, BAJICHTHOCTH aTOMOB XUMHUYECKUX JJIEMEHTOB UIIM CTEIIEHU UX OKUCIICHUS;
IIPU3HAKOB, YCJIOBUM TIPOTEKAaHWs W NPEKpAIICHUS PEAKUHUHW; 110 XUMHUYECKUM
YPaBHEHUAM NPUHAUICKHOCTH PEAKUMM K OIpPEACICHHOMY THUIY HWIM BULY; C
MOMOIIBIO KAUYECTBEHHBIX pEaKUUid XJIOpua-, CcyiabpaT- U KapOOHAT-aHUOHOB U
KaTUOHA aMMOHHS B pacTBODE.

Honumanue wHboOpManuu, KOTOPYIO HECYT XMMHUYECKHE 3HAKH, (OPMYIIbI,

YpaBHEHHS.



Cocmaenenue (I)OpMy.]I OKCHA0B XUMHUYCCKHUX 3JICMCHTOB N COOTBCTCTBYIOIIHUX
M T'NAPOKCHUIOB, MOJICKYJEIPHBIX ypaBHeHHﬁ XUMHWYCCKHUX peaKuHﬁ,
IMOATBCPIKAAIOIITNX O6IJ_[I/IG XUMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHU4CCKNX

BCHICCTB N OTPAKAINUX CBA3HU MCKAY KJIIaCCaMH COGI[HHGHHfI.

9 KIIACC

[Ipy u3ydyeHMM XUMHU B OCHOBHOM IIIKOJIE OOECHeuMBaeTCsi JOCTHXKEHHE
JUYHOCTHBIX, METAMPEIMETHBIX U MIPEAMETHBIX PE3yJIbTATOB.

JIn4HOCTHBIE:

[] B IIEHHOCTHO-OPUEHTAIMOHHON c(epe — YyBCTBO TOPIOCTH 32 POCCHICKYIO
XUMUYECKYIO HAYKy, TYMaHHU3M, OTHOILIEHUE K TPYAY, UEICYCTPEMIIECHHOCTB;

[] ¢dopmupoBaHHe IIEHHOCTH 370pPOBOTO W 0O€30mMacHOr0 o0pasza JKU3HW;
YCBOCHHE MPABUJI UHIUBUIYAILHOTO M KOJUIEKTUBHOIO O€30MaCHOIO TOBEJCHUS B
YpE3BbIYANHBIX CUTYAIUSAX, YTPOKAIOIINX )KU3HH U 3J0POBBIO JTIOJIEH;

[J B TpyaoBoil cdepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpY HalibHEMIIEH
o0pa3oBaTeIbHONU TPACKTOPHH;

[] B mo3HaBaTeNbHON (KOTHUTHBHOW, MHTEJUIEKTyallbHOM) cdepe — yMeHue
YIPABJSITH CBOEU MTO3HABATEIBLHOU €SI TEIbHOCTBIO.

1 ¢dopmupoBaHHE OCHOB HKOJIOTMYECKON KyJIbTYpPbl, COOTBETCTBYIOLIECH
COBPEMEHHOMY YPOBHIO KOJIOTHYECKOTO MBILUICHHS], PA3BUTHE OIBITA 3KOJOTUYECKU
OPUEHTUPOBAHHON PEePIECKCUBHO-OLEHOUHOM W TMPAKTUYECKOW JEeATEIbHOCTH B
YKU3HEHHBIX CUTYAIUsX;

MeranpeaMeTHbIe:

[] yMEeHHE CaMOCTOSATEIbHO OINPEAENATh LIEIM CBOEro OOy4YEHHMs, CTaBUTh WU
dbopMynupoBath 1t ce0s HOBBIC 337auMl B y4€Oe U MO3HABATEIHHON JIESITEILHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MTO3HABATEIBHON 1€ATETbHOCTH;

[] yMeHHE CaMOCTOSITEIbHO IUIAHUPOBAaTh NMYTH JOCTHXKEHHS IeJield, B TOM
Yyucie ajJbTEpPHATHBHBIC, OCO3HAHHO BBIOMpaATh HamOosiee A(HPEKTUBHBIE CIHOCOOBI

pemicHnA y‘IC6HBIX H IIO3HABATCJIbHBIX 3a1a4,



[] yMEHHE COOTHOCUTb CBOM JCHUCTBHUS C IUIAHUPYEMBIMU pe3yJbTaTaMH,
OCYLIECTBIIATh KOHTPOJIb CBOEU IEATEIBHOCTU B IIPOLECCE JOCTHKEHUSA PE3YyJIbTara,
OIpEAEIIATh CHOCOOBI EUCTBHM B paMKax MPEMJIOKEHHBIX YCIOBUUA M TpeOOBaHUIA,
KOPPEKTUPOBATH CBOM JICMCTBUS B COOTBETCTBUHU C U3MEHSIOIIECUCS CUTYAIUECH;

[] ymMeHue OLEHHUBAaThb MPaBUIBHOCTh BBINOJHEHUS y4yeOHOM  3amauu,
COOCTBEHHBIE BO3MOYKHOCTHU €€ pEIIeHHUS];

[ BIIalcHHWE OCHOBAaMHM CaMOKOHTPOJS, CAMOOLICHKH, NPUHATHS PEUIEHUNA U
OCYILECTBJICHHS OCO3HAHHOTO BHIOOPA B yUeOHON M NTO3HABATENbHOM J1€ATEIbHOCTH;

(] yMeHue onpenesisaTb IOHATHS, co3haBaTb OOOOIIEHUS, YCTAHABIIMBATh
aHAJIOTUH, KJIACCU(PHUIMPOBATh, CAMOCTOSTEIILHO BBIOMpATh OCHOBAaHUS U KPUTEPHUH
JUId  Kjaccu(uKaluM, yCTaHaBIMBaThb IPUYUHHO-CIICACTBEHHBIE CBSA3H, CTPOHUTH
JIOTUYECKOE PACCYXKACHHUE, YMO3aKIIOUeHHE (MHIYKTUBHOE, IEAYKTHBHOE H IO
aHAJIOTUM) U JIEJIaTh BbIBOJBL;

[] yMeHue co3naBaTh, NPUMEHATh M NpPeoOpa3oBbIBaTh 3HAKUM U CHUMBOJIBL,
MOJIEJIM U CXEMBI I pEIeHHs YIEOHBIX U MO3HABATEIbHBIX 3a]1a4;

[] yMeHue OpraHu3OBbIBaTh y4e€OHOE COTPYJHHUYECTBO U COBMECTHYIO
JEeSATENbHOCTh C YYUTENEM U CBEPCTHUKAMHM; pabdOTaTh MHAMBUAYAJIbHO W B TPYIIIE:
HaXOAWUTh OOIlee pelleHHe M pa3pemiaTh KOHQPIMKTBI Ha OCHOBE COIJIaCOBAHUS
NO3ULMKA U y4€Ta UHTEpPECcOB; (GOPMYIUPOBATH, APIYMEHTUPOBATH U OTCTAUBATh CBOE
MHEHHUE;

[] ymMeHHE OCO3HAHHO MCIIOJIb30BAaTh PEYEBBIE CPEACTBA B COOTBETCTBUHU C
3a7aueli KOMMYHHUKAIIMU Ui BBIPAXKEHUS CBOMX YYBCTB, MBICIEH U MOTpeOHOCTEH;
IJIJAHUPOBAHUS U PEryJHALUU CBOCH NEATEIbHOCTH; BIAJCHUE YCTHOW UM IMUCBMEHHOMN
PEYBI0, MOHOJIOTUYECKOW KOHTEKCTHOU PEYBIO;

[1 ¢opMupoBaHuE M pPa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCHOJIb30BaHUS
MH(})OPMAIIMOHHO-KOMM YHUKAIITMOHHBIX TEXHOJIOTHIA;

[ opmupoBaHUE U pa3BUTHE FKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUE TPUMEHSTh
€ro B  IIO3HABATEIbHOM, KOMMYHHMKATUBHOW, COLMAJbHOM  IIPAKTUKE U
npodeccuoHaIbHON OpUEHTAITUH.

IIpeamMerHsbIe:



1.B no3naBareqbHOM cepe:

] nmaBaTh ONpENENCHUS W3YUYCHHBIX [MOHATHM: «XUMHYECKUWA DIEMEHT,
«aToM», «HOH», «MOJIEKYJIa», «IPOCThIE M CIIOXKHBIE BEIIECTBA», «BEIIECTBOY,
«XuMu4eckas (QopMmyna», «OTHOCHUTENIbHAas aTOMHas Macca», «OTHOCHUTEIbHAs
MOJIEKYJISIpHAs Macca», «BAJIEHTHOCTbY», «CTEMEHb OKHUCICHUS», «KPUCTAINYECKas
pEIIeTKa», «OKCHIABDY, «KHUCJIOTHD», «OCHOBAaHUS», «COJU», «aM(pOTEPHOCTHY,
«UHJIUKATOP», «IEPUOJIMYECKUN 3aKOH», «IEepUOANYEcKas TaOJIuIay, «U30TOMbDY,
«XUMHYECKast  CBS3bY», <OIEKTPOOTPULATEIIBHOCTBY, «XUMHUYECKas  PEaAKLHUs»,
«XUMHYECKOE YPABHEHUE», KTCHETUUECKAS CBA3bY, «OKUCICHHUE, «BOCCTAHOBJICHUEY,
«QIEKTPOJIUTUYECKAS JUCCOIUALIUS, CKOPOCTh XUMUYECKON PEaKIUN»;

[] omucarh IEMOHCTPALIMOHHBIE U CAMOCTOSITENIbHO MTPOBEAECHHBIE XUMUUECKUE
AKCIIEPUMEHTHI;

] omuMchIBaTh M Pa3IMyaTh W3YYEHHBIE KIACChl HEOPTaHUYECKUX COCIUHEHUM,
MIPOCTHIE U CII0KHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

] xnaccuuIMpoBaTh U3y4EeHHbIE OOBEKTHI U SIBJICHUS;

[] nmemath BBIBOABI W YMO3AKIIOYEHHUS W3 HAONIOJCHHM, M3yYEHHBIX
XUMUYECKUX 3aKOHOMEPHOCTEH, MTPOrHO3UPOBATH CBOMCTBA HEU3YUCHHBIX BEIIECTB MO
aHAJIOTUHU CO CBOMCTBAMU U3yYCHHBIX;

[J CTpYKTYpUpOBaTh H3YYEHHBIM MaTepuall M XHUMHUYECKYH0 HH(OpMaIuio,
MIOTYYCHHYIO U3 APYTUX HCTOYHHKOB;

[J MozmenupoBaTh CTPOCHHE AaTOMOB DJJIEMEHTOB 1-3 TMepuOAOB, CTpOEHUE
MPOCTBIX MOJIEKYT;

2.BuieHHOCTHO — OPMEHTAIIMOHHOM cepe:

] aHanM3UpoOBaTh U OILICHUBATh TMOCHEACTBUS JJII OKPYXKAIOIIEH Cpeibl
OBITOBOM M MPOU3BOJICTBEHHON JESITEIILHOCTH YEJIOBEKa, CBA3aHHOM C mepepadoTKOiM
BELIECTB;

3. B TpynoBoii chepe:

] MpOBOAWTH XUMUYECKUN IKCIIEPUMEHT;

4. B cepe 0e30macHOCTH KU3HEACATEIbHOCTH:



[l OKa3bpIBaTh IICPBYIO IIOMOIIb IIPpHU OTPABJICHHUAX, OKOI'aX W IPYIUX TpaBMaxX,

CBA3aHHBIX C BCIICCTBAMHU U Ha60paTOpHI)IM 060py)1013aHHeM.

B Tabnuume mnpuBeleHbl BpeMeHHble PaMKH M TeMbl aBTOPCKOii
NMporpaMMbl KypCaxXuMHH U MPUMEPHOI NMPOrpaMMbl.
Paznen KosmyectBo Tembl aBTOpCKOM KosnuectBo
MpUMepPHOI JacoB NMporpaMMbIKypca JacoB
MporpamMmabl XHMMH 1J151 OCHOBHOM
K OJIbI
OcHOBHBIE He menee52  Beenenue (8 xiacc) 3
[TOHSATHS XUMUH [IpocThie BemecTBa 7
CoenuHeHus 10
XM
MHYECCKUXIJIEMECHTOB
3MmeHeHus, 4
TTPOUCXOJISATIINC
Bona B »xu3Hu yenoBeka |2
[TpakTrkym 1 5
CBoiicTBa pacTBOPOB 17
DJICKTPOJIUTOB
['eHeTnyeckasi CBSI3b 2
MEXy KJIacCaMH
HEOPTraHUICCKUX
CcOoeIUHEHUN
[IpakTrKym 2 2
[LlenounbIe METATIIIBI 2
["anorensl 2
Hroro: 56
[Mepuonnueckuii |He menee 18 Beenenue (8 kimacc) 1
3aKOHH ATOMBI XUMHUYECKHX 10




DJICMCHTOB

[Tepnognueckas CoenuHeHNUsT XUMHUYECKUX |2
cucreMa DJICMEHTOB(CTCIICHD

OKHCJICHHS] )
XUMUYCCKUX Beenenne (9 kacc) 5
PJIEMEHTOB Wtoro: 18
. .
Menneneena.
Ctpoenue
BEIIIECTBA
Muoroo6pa3ue [He menee 16  |MIameHeHus, 6
XUMHUYCCKHX IPOUCX OIS
peaKIuin [I1e C

BEIICCTBAMU

DIJIEKTPOIMTHYECKAS 4

TTUCCOITHAITHS

OKHCIUTEIHPHO BOCCTaHOB |3

UTEIbHBICPEaKITUU

Beenenue (9 kmace) 5

Hroro: 18
Mmuoroobpazue |[He menee 19 | Mertamibt 14
BEIIICCTB Hemerambt 25
Hroro:
39

Bcero 131 4 3a nBa roga oOyuenus + 9 4 — pe3epBHOE BpeMs

Conep:xaHue Kypca XuMuHM B 8 KJiacce

BBenenue B xumuio (4 4)

XumMuss — HayKa O BCIICCTBAX, UX CBOMCTBAX U IMpCBpallCHUAX.




[ToHATHE O XUMUYECKOM 3JIEMEHTE U (POpPMAax €ro CyIECTBOBAHMS: CBOOOAHBIX
aToMax, IPOCTBIX U CJIOKHBIX BEILIECTBA

[IpeBpamienus BemiecTB. OTIMYME XUMUYECKUX pEAKUUA OT (PUINYECKHUX
ABJICHUH. POJIb XUMUH B )KU3HU YEIIOBEKA.

Kparkue cBeneHus M3 MCTOPUM BO3HUKHOBEHMS W pa3BuUTUsA XxuMuu. llepnon
anmxumuu. [lonstue o pumocodpckom xkamue. Xumust B XVI B. Pazputue xumun Ha
Pycu. Ponb 0Te4eCTBEHHBIX YUEHBIX B CTAHOBJICHUM XUMUYECKON HAyKH - pabOThl M.
B. JlomoHocoBa, A. M. bytneposa, /I. 1. Menneneesa.

XHAMHUYECKask CHMBOJIMKA. 3HAKH XUMUUYECKHUX DJIEMEHTOB U MPOUCXOXKICHHUE UX
Ha3zBaHu. Xumuueckue ¢opmynsl. Munekcsl 1 kodpduumentsl. OTHOCUTEIbHBIC
aTOMHAs U MOJIEKYJIIpHas Macchbl. Pacuer MaccoBOM J10JIM XMMHUUYECKOIO JIEMEHTA 110
dbopmyIie BelecTBa.

Ilepnonnueckas cucrema xumuyeckux dnemeHtoB JI. M. Menneneesa, ee
CTpyKTypa: Majible U OoJbllIM€ MEPHOAbl, TPYNIbl W MNOACPYNIBl (TJI1aBHas U
noOouHas). Ilepuoguyeckas cucTeMa Kak CIpPaBOYHOE NOCOOME ISl TMOIYyYEHHUS
CBEJICHUN O XMMHUUYECKHUX JJIEMEHTaX.

Pacuérnbie 3agaumn. 1. HaxoxxaeHne OTHOCUTENBHOW MOJEKYJIIPHOM MacChl
BEIIECTBA [0 €ro XWUMHYEeCKoW dopmysne. 2. BwunmcneHue ™accoBol m0u
XUMHUYECKOr0 3JIEMEHTA B BELIECTBE MOEro popMyIe.

Temal. ATOMBI XHMHYECKHX 3JIEMEHTOB (8 )

AToMbl Kak (opma CyLIECTBOBAHMS XHMHYECKHX 3JEMEHTOB. (OCHOBHbIE
CBEJCHHUsI O CTPOCHHM aTOMOB. JlOKa3aTrenbCTBAa CIIOKHOCTH CTPOEHUS ATOMOB.
OmnbiTel Pezepdpopaa. [1nanerapnast Moznens crpoenus atomMa. CocTaB aTOMHBIX SIEp:
MPOTOHBI U HEUTpoHBl. OTHOCUTENIbHAS aTOMHAas Macca. B3auMOCBS3b MOHATHI
«IPOTOH», «HEUTPOH», «OTHOCUTEIBHAs aTOMHAas Macca». I3MeHeHue uyucna
IPOTOHOB B SIpe aToMa - 00pa30BaHHE HOBBIX XMMHMUYECKUX 3JIEMEHTOB. M3MeHeHue
yycia HEUTPOHOB B sApe aroma - oOpa3oBaHHe U30TONOB. COBpPEMEHHOE
OIPEIEIICHUE IIOHATHUS «XUMHUYECKUU OJJeMeHT». M30Tombel Kak pa3HOBUAHOCTH
aTOMOB OJHOTO XMMMYECKOTO DJJIEMEHTa. ONEKTPOHbL. CTpoeHue JIEKTPOHHBIX

o0osiouek aToMoB xuMuueckux djemMeHToB Nel-20 mepmommueckoit cucremsr J[. .



MengeneeBa. IloHATHE O 3aBEpPHICHHOM W HE3aBEPIICHHOM JJICKTPOHHOM CJIO€
(aHepretrueckoM ypoBHe). [lepuonnueckas cucremMa XuMUYecKux 3yeMeHToB Jl. .
MeHnneneeBa u CcTpoeHHE aTOMOB: (U3MYECKUM CMBICT MOPSAIKOBOTO HOMEpa
AJIEMEHTa, HOMEpA TPYNIbl, HOMepa nepuona. V3MeHeHue 4vucia 3JIEKTPOHOB Ha
BHEIIIHEM DJJIEKTPOHHOM YpPOBHE aToMa XHWMHUYECKOro JJIEMEHTa - O0pa3oBaHUE
MOJIOKUTEILHBIX U OTPULIATEIbHBIX HOHOB. MIOHBI, 00pa30BaHHBIC aTOMaMH METAJLIOB
1 HeMeTa/u1oB. [IpuyuHbI U3BMEHEHUS METALIMYECKUX U HEMETAUTMYECKUX CBOWCTB B
MepuoIax U rpymnmax.

O6pa3oBanne OuHapHbIX coeauHeHuil. [loHsTHe 00 MOHHON cBs3U. CXeMbl
oOpa3oBaHUsI MOHHOW CBSI3W. B3amMomelcTBHE aTOMOB XHMHUYECKHX DJIEMEHTOB-
HEMETAJJIOB MEXIY COO00M -0o0pa3oBaHUE IByXaTOMHBIX MOJICKYJ ITPOCTHIX BEIICCTB.
KoBasieHTHasi HemoyiipHass XUMHYECKas CBSI3b. OJEKTPOHHBIE U CTPYKTYpPHBIE
dbopmynbl. B3aumopeiicTBUe aTOMOB XHUMHUUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXKIY
co0oif - oOpa3oBaHue OMHapPHBIX COCIMHEH U HEMETAJIJIOB.
DIJIEKTPOOTPUIIATENLHOCTh.  [lOHATME O  KOBAJIEHTHOM  MOJSPHOM  CBA3M.
B3anMogelicTBie aTOMOB XHMMHYECKHX JJIEMEHTOB-METAJUIOB MEXIY €000 -
o0pa3oBaHUE METAITUYECKUX KPUCTALIOB. [ToHsITHE O METaNIUUECKOM CBSI3U.

JdeMoncTpanun. Mojien aToMOB XMMHYECKHUX 3JeMEHTOB. l[lepuognueckas
cucreMa xuMu4deckux 31emMeHToB /1. 1. Menaeneena.

Tema 2 Ilpoctbie BemecTBa (6 4)

ITonoxkeHrne METAIOB U HEMETAIUIOB B MEPUOJUYECKON CUCTEME XUMHYECKUX
anemeHToB JI. . MenaeneeBa. BaxxHenmure npocTbie BEIIECTBA - METAIUIIBL: XKEIE30,
ATIOMUHUH, KaJbllUM, MarHuii, Hatpui, kanuid. OOmme ¢u3nuecKkue CBONCTBA
METaJUIOB.

Baxneiilue mnpocThle BelIECTBA - HEMETaUIbl, OOpa30BaHHBIE aTOMaMu
KHCJIOpOJia, BOJOpOja, a3oTa, cepwl, (ocdopa, yraepoma. CrnocoOHOCTH aTOMOB
XUMHUUYECKUX DJIEMEHTOB K OOpa30BaHUIO HECKOJBKUX TMPOCThIX BEIIECTB -
AUIOTpOIusl.  AJIOTpOIHBIE  MoaudUKaAIMu Kuciopoda, Gochopa wu  onosa.
Merainuecknue 1 HEMETAUIMYECKUE CBOMCTBA MPOCTHIX BEMIECTB. OTHOCUTENBHOCTD

ACICHUA IMIPOCTHIX BCIICCTB HA MCTAJLJIbI 1 HCMCTAJLIIBI.



[TocTtostnHas ABoranpo. KonmdectBo BemiectBa. Monb. MorsipHas wmacca.
MounsipHbIil 00BeM Ta3000pa3HbIX BeliecTB. KpaTHble eMHUIIBI KOJIMYECTBa BEIeCTBa
— MWUIAMOJIb U KWJIOMOJIb, MWJUIMMOJISIPHAS M KWJIOMOJISIDHAsT MacChl BEIIECTBA,
MUJUTUMOJISIPHBIA M KUJIOMOJISIPHBIA 00bEMBI Ta3000pa3HbIX BEIECTB.

Pacuersl ¢ MCMONB30BaHMEM TMOHATHUM «KOJHMYECTBO BEIIECTBAY,

«MOJISIpHAsE Maccay,

«MOJISIPHBI 00BEM Ta30B», «IIOCTOSIHHASI ABOTazipo.

Pacuernnie 3amaum. 1. BbluucieHue MOJSIpHOM Macchl BEHIECTB IO
XUMUYeCKUM (opmynam. 2. PacyeTsl C HCHOJIb30BAHUEM MOHSTHH «KOJIUYECTBO
BEIIECTBA», «MOJISIPHASI MACCa»,«MOJISIPHBIA 00BEM Tra30B», IOCTOSIHHAsT ABOTaapo.

JemoncTpanuu. HekoTtopele MeTauabl U HEMETAJUIbI KOJIUYECTBOM
BeniecTBa 1 moisb. Mozens MOISIpHOro 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3 CoennHeHusi XuMHYEeCKHX j1eMeHTOB (144)

Crenenp oxkucnenus. OmnpeneneHue CTENEHW OKUCIEHUS JJIEMEHTOB 110
XUMUYEeCKol (popmyie coenuHenus. CocraBieHue (Gpopmysn OMHApHBIX COSAUHEHUH,
o0t croco0 UxHas3bIBaHUs. buHapHbIe COSUHEHUS: OKCHUIbI, XJIOPHUIBI, CYIb(UIbI
u np. Cocrasnenue ux (opmydn. [IpeacraButenu OKCUIOB: BOJA, YIJIEKUCIBIA Ta3 U
HeramieHas u3BecTb. [IpeacraBuTenu  J€Ty4MX  BOJOPOJHBIX  COECIWHEHHUM:
XJIOPOBOJIOPOJ U aMMHAK.

OcHoBaHMs, MX COCTaB M Ha3BaHWUS. PacTBOpPHMOCTP OCHOBaHWII B BOJE.
Tabnuia pacTBOPUMOCTH THAPOKCUIIOB U cojieil B Boje. IIpencraBurenu 1enoyeii:
TUAPOKCUABI HATpUs, Kanusg u Kajublusl. [loHSATHE O KayeCTBEHHBIX pPEAKIIUSX.
NuaukaTopsl. U3MeHEeHNE OKPACKH UHAUKATOPOB B LIEJIOUHOU CpETIE.

Kucnotel, ux cocrtaB u Ha3zanus. Knaccudukanus xucnot. IIpencraBurtenn
KHCJIOT: CEpHasi, COJIIHAsI U a30THasl. VI3MEHEeHUe OKpacKyW MHAUKATOPOB B KUCIIOTHOU
cpere.

Comu kak MpPOM3BOAHBIE KHUCIOT M OCHOBaHWW. VX cocTaB W Ha3BaHUi.
PactBopumocts coseri B Boze. IlpencraBurenu coseit: xjmopua HaTpus, KapOOHAT U
dbocdar kanbIus.

AMOpdHBIE U KPUCTATUTMYECKHIE BEIIECTBRA.



MeXMONEeKyIsIpHbIE B3aUMOJCUCTBUSI. THIBI KPUCTAUIMYECKUX PEHICTOK:
HMOHHAs, aTOMHAas, MOJICKYJIsipHAas U METaJUIMuecKas. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT TUIIOB KPUCTAJUTMYECKUX PEIIETOK.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH MOCTOSHCTBA
COCTaBa JJisl BEIIECTB MOJICKYJISIPHOTO CTPOCHUS.

UucTeie BemecTBa M cMecH. [IpuMephl XKHAKHUX, TBEPIBIX M Ta3000pa3HBIX
cMmeceii. CBoiicTBa YHMCTBIX BELIECTB U cMecel. X cocrtaB. MaccoBad U oObeMHas
JIOJIM KOMIIOHEHTa CMECH. PacdeTsl, CBSI3aHHBIE C UCITOJIb30BAaHUEM ITOHSITHS JOJIS.

Pacuérnbie 3amaun. 1. Pacyer MaccoBol M 00OBEMHOI [10/1€ii KOMIIOHEHTOB
CMECH BeIecTB. 2. Bprancienne MacCoBOM TOM BEIIECTBA B PACTBOPE MO M3BECTHOU
Macce PAcTBOPEHHOrO BEIIECTBA M Macce pacTBOpuTeis. 3. BbIUHCICHHME MacChl
pacTBOPSIEMOr'0 BEIIECTBA M PACTBOPUTENS,, HEOOXOAUMBIX [JIsi MPUTOTOBJICHUS
OMPEICIICHHOM MacChl pacTBOpa C M3BECTHOM MAacCOBOM JOJIEd PacTBOPEHHOTO
BEIIICCTBA.

Jemoncrpanuu. OOpa3ubl OKCHAOB, KHUCIOT, OCHOBaHUW M cosieid. Moxenu
KPUCTAJUIMYCCKUX PEIICTOK XJIOpuAa HaTpus, anmasa, okcuma yraepoma (IV).
CniocoObI pa3aesieHus: CMeCeu, TUCTUIUIALINS BOIBI.

JladopaTopHbie onbIThl. 1. 3HAKOMCTBO C 00pa3ilaMu BEIIECTB Pa3HBIX
KJIaCCOB. 2.

Paznenenue cmecen.

Tema 4 HN3MmeHenust, mpoucxoasiue ¢ Bemecrsamu (124)

IToHsTHE SIBIICHMM KakK MU3MEHEHWM, MMPOMCXOMISIIUX C BElIECTBaMU. fIBieHus,
CBSI3aHHBIE C U3MEHEHUEM KPHUCTAUIMYECKOTO CTPOCHUS BEIIECTBA MPU MOCTOSHHOM
ero cocraBe, (u3uUeckue sBicHUsS. OU3NYECKUE SBICHHUS B XUMUW: JTUCTHIUISITHUSA,
KpUCTAJUIM3AIls, BRIMTApMBAHUE U BO3TOHKA BEIIECTB, [ICHTPU( YT UPOBAHHE.

SIBieHUs, CBSI3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, - XHUMHUYECKHUE
peakuuu. [Ipu3Haky U ycrnoBUsi IPOTEKaHUs XUMUYECKUX peakiuid. [Tonsitue 06 3k30-
M DHJAOTEPMHUYECKUX peaknusax. Peaknuym TropeHUs Kak YacCTHBIM  Ciy4dau
AK30TEPMHUYECKUX PEAKIIHH, TPOTEKAIOIINX C BBIJICICHUEM CBETA.

3aKoH COXpaHCHHUA MAaCChl BCHICCTB. XUMHYECKHE YpaBHCHH:. 3HadyeHHUE



uHJEKCcOB U Kod(dduienToB. CocTaBiieHUE YpaBHEHUN XUMUYECKUX PEAKIUH.

Pacuerpl 1mo xuMuueckuM ypaBHEHMAM. PemieHne 3amad Ha HaxOXACHHUE
KOJIMYECTBA BEUIECTBA, MAcChl WM O0BbEMa NPOAYKTA PEAKIHH IO KOJIUYECTBY
BEIIECTBA, Macce WM O0bEMY HCXOIHOrO BellecTBa. PacueTel ¢ MCHOIb30BaHUEM
MOHATHS «JOJIsH», KOTJa MCXOAHOE BEUIECTBO aHO B BHUJE PacTBOpa C 3aJaHHOU
MAacCOBOU J0JIEM PaCTBOPEHHOI'O BEIIECTBA WIM COIAEPKUT ONPEIEICHHYIO IOJII0
IpuMecen

Peakuun pasnoxenus. IloHsTHE O CKOPOCTM XHMHUYECKHX PEAKIIMUU.
Karanuzatopsl.

@epMEHTHI.

Peakunn coequHenns. KaranmuThueckue W HEKATATUTUYECKHE PEAKIIMU.
OOpaTtuMble MHEOOpATUMBIE PEAKIIHH.

Peakuun 3amenieHus. DIEKTPOXMMUYECKUN pANl HANPSKEHUW METAJUIOB, €0
UCIIO/Ib30BAHUE Il NPOrHO3UPOBAHMS BO3MOYKHOCTH IPOTEKAHUSA PEAKLUN MEXKIY
METAJUIAMU W PAacCTBOPAMM KHCIJIOT. Peaknuy BBITECHEHUS OJHUX METAUIOB W3
pPacTBOPOB UX COJIEH IPYTMMHU METAJIAMHU.

Peakiuu oOmena. Peakuuu HeWTpanuzaluu. Y CIOBHUS MPOTEKAHUS PEAKLUN
oOMeHa BpacTBOpax 70 KOHIIA.

Tunbsl XUMUYECKUX peakiuil (M0 MPHU3HAKY «YUCIO U COCTaB MCXOJHBIX
BELIECTB U MPOAYKTOB PEAKLMN») HA IPUMEPE CBOMCTB BOJbI. Peakuus pa3noxxeHus -
ANEKTPOJIN3 BOIBI. Peakunu cOoequHEeHHs - B3aMMOJEWCTBUE BOIBI C OKCHIAMH
METAUIOB M HeMmeTawioB. llonstme «rupgpokcuaedy. Peakuum 3amemenus -
B3aUMOJZEHCTBHUE BOJBI C HIEJOYHBIMH U IIEJIOYHO3EMEIbHBIMHA MeTaJuIaMu. Peakuuun
oOMeHa (Ha mpuMepe THAPOIIN3a CYIb(hUIa ATFOMUHUS U KapOnIa KaTbITHs).

Pacuérnble 3axaun. 1. Beruucienue mo XuMU4ecKuM ypaBHEHUSIM MAcChl WIIH
KOJIMYECTBA BEIIECTBA IO M3BECTHOM MAacCe€ WJIM KOJIIMYECTBY BEIIECTBA OJHOIO W3
BCTYMAIOIIUX B PEAKIMIO BEIIECTB WM MPOJAYKTOB peakuuu. 2. Beraucnenune maccel
(komMuecTBa BelECTBa, O0ObEMa) TMPOJIYKTa pEaKIMH, €ClId H3BeCTHa Macca
UCXOMHOTO BEIIECTBA, COJNEPKAIIETO OMpEeAeTeHHYI0 OO  TMpuUMece. 3.

Boeruucnenne macchl (KoiaudecTBa BeHIECTBA, 00BbEMa) MPOMYKTA PEaKIUH, €CIu



M3BECTHA Macca pacTBOpPa U MaccoBasi JI0JIsl pAaCTBOPEHHOT' O BEILIECTBA.

JMemonctpanuu. [Ipumeps! Gpusnyeckux siBJICHUI; a) TUiaBlieHue napaduna; 0)
nuddy3us AyMIMCTBIX BEIIECTB € TOpAIICH JIaMIOYKH HakaiuBaHus. [Ipumepsl
XUMHUYECKUX SIBICHUH: a) TOpeHrue MarHus; 0) B3aMMOJICWCTBUE COJISTHOM KHCIIOTHI C
MpaMoOpoM HWJIM MeJioM; B) moiydeHue runpokcuga menu (II); r) pactBopenue
MOJIYYCHHOTO THJPOKCHJA B KHUCJIOTax; Ja) B3auMmozeiictBue oxcuga menu (I) c
CEpHOM KHCJIOTOM TIpM HArpeBaHUU; €) pa3J0oKEHUE IepMaHTraHaTa Kajius; )
B3aMMO/ICHCTBUE Pa30aBIIEHHBIX KUCJIOT C METaJNTaMH.

JlaGopaTopHbie onbIThl. 3. CpaBHEHUE CKOPOCTU MCHAPEHUS BOJABI U CIIHPTA
N0 MCUE3HOBEHUIO MX Kamenb Ha (QuiabTpoBanbHON Oymare. 4. OkucieHue Menu B
IJJAMEHU CHUPTOBKH WM ropenkd. 5. IlomyTHEHME W3BECTKOBOM BOJBI OT
BBIIBIXaEMOI'0 YIIIEKUCIOro rasa. 6. [loydyenue yriekuciaoro rasa B3auMOJEHCTBUEM
COJIbI M KUCJOTHL. 7. 3aMellienue Meau B pactBope xJjopuaa meau (1) sxenezom.

Tema 5 IMpakTuxkym Nel (3 )

IIpakTnueckas padora Ne 1 [IpaBuiia TexHuku 0€30MaCHOCTH TP padoOTE B
XUMHUYeCKoMKabuHeTe. JJaboparopHoe 00opyoBaHue U oOpaIieHUe ¢ HAM.

IpakTuyeckas padora Ne 2 HaGnroneHue 3a M”3BMEHEHUSIMU, TPOUCXOASIITUMHU
C TOPSIICH CBEUOW, U UX ONMUCAHUE (OOMAUHUIL IKCREPUMEHM)

IIpakTtuyeckas padora Ne3 AHaiu3 mNOYBBI M BOABl  (OOMAUWIHWIL
IKCnepumenm)

IIpakTnueckas padora Ne 4.IIpuroroBieHue pacTBopa caxapa C 3aJaHHOH
MAaCCOBOM J10JIEW paCTBOPEHHOTr' O BEILIECTBA.

IIpakTnyeckas padora Ne 5.11pu3Haky XUMHUYECKUX PEAKIIUM.

Tema 6 Teopust 3JIeKTPOJTUTHYECKON TUCCONMAIIUM U CBOHCTBA KJIACCOB
HEOPraHuYecKuXx coequHeHui (18 1)

[lonsiTue 00  SNEKTPOJUTHUYECKOM  OUCCONMALMU.  ODJEKTPOJIUTHI U
HEIJICKTPOIUTEL. MeXaHu3M JUCCOLUMAIMU JJIEKTPOJIUTOB C PA3IMYHBIM TUIIOM
XUMHUYECKOUN cBsi3u. CTeneHb EKTPONUTUYECKON auccounannu. CuiibHbIE U cadbie
AIEKTPOJIUTHI.

OCHOBHBIE TOI0KECHHUS TCOPHUU BHGKTpOHHTH‘{eCKOﬁ Juccolnualum. Honnsie



yYpaBHEHUS peakiui. Y CIOBUS MPOTEKAHUS PEaKlUd OOMEHa MEXIY JICKTPOIUTaMU
JI0 KOHI[a B CBETE MOHHBIX MPEICTABICHUN.

Kiaccudukanus HOHOB U UX CBOMCTRBA.

Kucnotsl, ux xnaccudukanus. Juccoruaius KUCIOT U UX CBOKMCTBA B CBETE
TEOPUHU DJICKTPOJMTUYECKON auccoruanvu. MOJIEKYIspHbIE U HUOHHBIE YpPaBHEHUSA
peakuuil Kucinot. B3aumonelicTBue KHCIOT C METAUIAMU. DJIEKTPOXUMHYECKUMN P
HANPSDKEHUM  METAUIOB. B3auMomencTBhe KHUCIOT C  OKCHJAAMH  METAJJIOB.
B3anmopencrBue  KUCIOT € OCHOBAaHMSIMM -  PEAKUUS  HEUTPAIU3ALIMMU.
B3aumoneiictBue Kuciaor ¢ coisiMu. Mcronb3oBaHue TaOIMIbI paCTBOPUMOCTH IS
XapaKTEPUCTUKNA XUMUYECKUX CBOWCTB KUCIIOT.

OcHoBanusi, ux kinaccudukanus. Jucconuanus OCHOBaHUM M HUX CBOMCTBa B
CBETE TEOPHM DJIEKTPOJUTHUYECKOW NUCCOUMANMU. B3auMOIeicTBHE OCHOBAHUMN C
KHCIIOTAMH, KHUCJIOTHBIMM OKCHUJIaMU U cosiMu. Mcrmonb3oBaHue — TaOIMIIbI
PaCTBOPUMOCTH U1 XAPAKTEPUCTUKUA XHUMHUUYECKUX CBOMCTB OCHOBAaHMUM.
Paznoxenne HEPACTBOPUMBIX OCHOBaHUU npu HarpeBanuu. Conu, ux
KJaccUUKaIMs U AUCCOIMAIIAS PA3IMYHBIX TUMOB cojieil. CBOWCTBa Ccojieil B CBETE
TEOPUHU DJICKTPOJIMTUUYECKON Juccolranuu. B3anmmopencTBue cojeld ¢ MeTaljaMu,
YCIOBHUSI TIPOTEKAHUSI OTUX peakiuid. B3anMomenucTBue CcoJied C KUCIOTaMH,
OCHOBaHUAMHU U coisiMu. Vcmosb3oBaHWe  TaOMUIBI  PACTBOPUMOCTH  JIJIst
XapaKTEPUCTUKU XUMUYECKUX CBOKCTB COJIEH.

O06001eHne cBeicHUM 00 OKCHIAxX, MX KiIacCU(UKAIIUA U XUMHUYECKUX
CBOMCTBAX.

['eHeTnueckue psAapl METAUIOB M HEMETAJUIOB. ['eHeTMueckas CBS3b MEXKIY
KJIACCAMU HEOPTaHUYECKUX BEILIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakli. OKHUCIUTENb U BOCCTAHOBUTEIIb,
OKHCIICHUEUN BOCCTAaHOBJICHHUE.

Peakuiuy MOHHOTO OOMEHAa W OKHUCIUTEIbHO-BOCCTAHOBUTEJIHBHBIC PEAKIIUU.
CocraBiieHHE ypaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMNA METOAOM
AJIEKTPOHHOTO OanaHca.

CsoiicTBa IIPOCTBIX BCHICCTB - MCTAJIOB M HCMCTAJLUIOB, KHCJIIOT H cojieli B



CBETE MPEJCTABICHUN 00 OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCaXx.

Jemoncrpauuu.  McnbpiTanue — BemiecTB YW WX~ pPacTBOPOB  HA
AIEKTPONPOBOIHOCTh. 3aBUCUMOCTh 3JEKTPOMPOBOJHOCTH YKCYCHOM KHCJIOTHI OT
KOHIIEHTpauuu. B3anMoAelcTBHE IMHKA C CEpPOM, COJITHOM KHUCIIOTOH, XJIOPHUIOM
meau (I1). T'openne marams.

JladopaTopHble onbIThl. 8. Peakiuu, XapakTepHble IJii PaCTBOPOB KHCIIOT
(constHoi wmym cepHoM). 9. Peakuuu, XapakTepHble [Jsi pPacTBOPOB LIEJIOYEH
(runpokcunioB Hatpusi unu Kanus). 10. [lonmydeHwe u cBOMCTBa HEPACTBOPUMOIO
ocHoBaHus, Hampumep ruapokcuaa Meau (I1). 11. Peakumm, xapakTepHbie s
pacTBOpoB coiiell (Hanpumep, it xiaopuaa meau (II)). 12. Peakuuu, xapakTtepHbie
JUI1  OCHOBHBIX OKCHJIOB (Hampumep, s OKcuaa Kaiablus). 13. Peaknuw,
XapaKTepHBIE JJIsI KUCIOTHBIX OKCUAOB (HAIIpUMep, JJIsl YIIIEKUCIIOro rasa).

Tema 7 Ilpaktukym Ne 2 CBoiicTBa pacTBOPOB 3JIEKTPOJUTOB (24)

IIpakTnyeckas padora Ne 6. CBoiicTBa KUCIOT, OCHOBAHMM, OKCHJIOB U COJICH.

IIpakTnueckas padora Ne /. Pemenue 3kcriepuMeHTAIbHBIX 33/1a4.

Conep:xxanue Kypca B 9 kiacce

BBenenne. QOOmass XapakTepucTHKAa XHMHYECKMX JJ€MEHTOB W
xumuuyeckux peaknuii. Ilepuonuyeckuit 3akon u Ilepmoamueckass cucrema
xumuueckux 3jaeMmenToB JI. I. MenaeseeBa (10 1)

XapakTepuCTUKa 3JIEMEHTa MO ero nosioxkeHuto B Ilepuogmyeckoil cucreme
xuMmudeckux 31eMeHToB Jl. 1. MengeneeBa. CBOMCTBA OKCHIOB, KMCIOT, OCHOBAHUM
U COJIEM B CBETE TEOPUHU DIIEKTPOJUTUYECKOM JUCCOLUMAIMU U OKHUCICHUS-
BoccTaHoBiieHHs.  [loHsATHE O  TEPEeXOMHBIX  dJeMeHTax.  AMQOTEPHOCTb.
I'enernueckuit  psax  nepexogHoro  ayemeHra. llepuoguueckuit  3aKkOH U
[lepnonnueckas cucremMa xumMmudeckux anemeHToB /. . Menneneesa.

XUMHUYECKass OpPraHu3alysl JKABOWM M HEXHWBOW NPUPOABL. XHWMHYECKUAU
COCTaB $fJpa, MAHTUM W 36MHOU KOPbL. XMMHYECKUE DJIEMEHTHI B KJIETKAX JKUBBIX
opraHu3mMoB. Makpo W MUKpodjeMeHThl. OO000IIeHue CBEAEHUN O XUMHYECKUX

peakiuax. Kraccubukamuss XAMHYECKUX pEAKIUA IO Pa3Iu4YHBIM TPU3HAKAM:



«UUCIO M COCTaB pEarupyromux W 00pa3yloUuXxcs BEIIECTB», «TEIUIOBOM
b ek, «<HaTTpaBICHHUEY, «M3MEHEHUE CTEIICHEHM OKWCIIEHHWS  JJIEMEHTOB,
o0pa3yroUMX pearupyromye BemecTBay, «hasza», «MCIoIb30BaHUE KaTaaIu3aTopay.

IToHsiTHE O CKOpPOCTM XUMHYECKOM peakuuu. DakTopbl, BIMAIOIME HAa
CKOpOCTh XMMH4Yeckux peakuuid. Karammzatopelr u  karanus. WHrHOUTOPBI
AHTHOKCUJIAHTHI.

HMemoncrpanuu. Paznuunbie dopmbl Tabmuusl [[. WM. Mengeneesa. Monenu
aTOMOB 3JIEMEHTOB 1— 3 r10 mnepuoaoB. Mojenb CTpPOEHUS 3E€MHOro Iapa
(momepeuHbld pa3zpe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakuud OT MPHUPOJbI
pearupyronmMx BeEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHYECKOHM peakuuh OT
KOHILICHTPALIMM PEArupyrOlIUX BEUIECTB. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOH
peaKuuy OT IJIOLAAN COMPUKOCHOBEHHMS PEArnpyrOIMX BEMIECTB (KKUISLIIUN CIIOW»).
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEaKIUu OT TEMIIEPATYpPhl PEarupyrommx
BEIIECTB. ['OMOreHHBIM M T'e€TepOreHHbIM Kartaiu3bl. OEpMEHTATUBHBIN KaTaJu3.
Nurubuposanue.

JlabopatopHbie onbiThl. 1. [lonyyeHne rugpokcuaa LUHKA U UCCIIEIOBAaHUE
€ro cBoMcTB. 2.MoaenupoBanue nocTpoeHus llepuonnueckoi CuCTeEMbl XUMHYECKHAX
anemenToB J[. Y. MenneneeBa. 3. 3amelnieHue Kejae30M MEIU B pacTBope Cyibdara
menu (Il). 4. 3aBUCHMMOCTH CKOPOCTHM XUMHYECKOH pEaKIMH OT MPUPOIBI
pearupyronmx BELIECTB Ha NPUMEpPE B3aUMOJECHCTBUS KHCIOT C METaUlaMH. O.
3aBUCHUMOCTh CKOPOCTHM XHMMHUYECKOW pEAaKUHUH OT KOHIIEHTPALUWUHU pPEearupyrommx
BCIIECTB HA MPHUMEPE B3aUMOJICWCTBHUS ILIMHKA C COJIIHOM KHCJIOTOM PA3JIMYHOU
KOHLICHTpaluu. 6. 3aBHUCUMOCTb CKOPOCTM XHMHUYECKOW PEaKIuu OT IUIOAgu
COMPUKOCHOBEHUS pearupyomux BeniecTB. /. MoaenupoBaHue «KUIAIIETO CIos». 8.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakUuH OT TeMIEepaTyphl pearupyrounmx
BEIIECTB Ha mpuMmepe B3ammojciicTBus okcuma meau (Il) ¢ pactBopom cepHoi
KHUCJIOTHI PA3NTUYHON TemmepaTyphl. 9. Pasnoxkenue nepokcuaa BOIOPOAa ¢ IOMOIIBIO
okcuaa mapranna (IV) wm karamasel. 10. OOHapyxeHHEe Karaja3bl B HEKOTOPBIX
NUIIEBbIX npoaykTax. 11. MHruGupoBaHue B3aUMOAEUCTBHUS KHUCIOT C METajllaMu

YPOTPOIIHHOM.



Tema 1. Meramwisl (14 4)

[Tonoxxenne metayioB B [lepuonnueckoil cucTreMe XUMUYECKHX 3JIEMEHTOB [1.
. MenneneeBa. Merajummueckass KpPUCTAJUIMYECKas PEIIETKA W MeETaJUIMYecKas
XUMHUecKas cBs3b. O0muMe gusnueckue cBoiicTBa MeTaiioB. CrijiaBbl, UX CBOWCTBA U
3HayeHrne. XUMHUYECKUE CBOMCTBA METANIOB KaK BOCCTAHOBUTEJIEH, a TaKXKE B CBETE
UX TIOJIOKEHUS B BJIEKTPOXUMHUYECKOM psly HanpsokeHudM MetamwioB. Kopposzwus
METAJIJIOB ¥ CITOCOOBI O0OPLOBI ¢ Hel. MeTaluibl B MpUpOJIE.

OO1ue crnocoOb! UX MOTYYEHUS.

O0mas xapakTepuCTHKA IIEJ0YHbIX METAJJIOB. MeTalibl B IPUPOLE.
Oo61ue cnocoOb! uxmnonyuenusi. Crtpoenne aroMoB. Lllerounbie MeTamIbsl — MPOCTHIE
BellleCcTBa. BaxkHelIIne COEIMHEHUS IEJIOYHBIX METAJUIOB — OKCHJIbI, THIPOKCHIBI U
COJIM (XJOPUABL,

KapOoOHaThl, Cylnb(arhl, HUTPATHI), UX CBOMCTBA U NMPUMEHEHHE B HAPOJIHOM
xo3siicTBe. Kanuitneie ynoOpeHusi.

OO0masi xapakTepucTHKA 3J1eMEHTOB IJIABHOM MOATPYNIIbI

Il rpynnbl. Ctpoenue atomoB. lllenouHozemenbHble MeETamibl —IIPOCTHIE
BeUIECTBA. BaxkHeline cCoeIMHEHUsT  LIEIOYHO3EMENIbHBIX ~ METaNIOB— OKCHUJIBI,
THJAPOKCUIBI M COMH (XJIOpU[BI, KapOOHATHI, HUTpAThI, Cylb(darel, (ocdarer), ux
CBOMCTBA M NPUMEHEHHUE B HAPOJHOM XO3sKcTBE. AMOMUHHH. CTpoeHue aroma,
¢usnyeckue U XMMHUYECKHE CBOMCTBa MpocToro BemniecTBa. CoeNUHEHUs aIFOMUHHUS
— OKCHUJ W THUAPOKCHUJ, MX aM(pOTEepHbId Xapakrep. BakHeiiline cOIM allOMUHUA.
[IpuMeHeHne amtOMUHUSA U €r0 COCAUHEHUM.

Keneso. Ctpoenue atoma, pU3MYECKHE U XMMHUUYECKHE CBOWCTBA MPOCTOTO
BenecTBa. ['enernueckue psanael Fe2+ u Fe3+. Baxuelimme conu kene3a. 3HaAUCHHUE
JKene3a U ero COSAMHEHNI ISl IPUPOIBI M HAPOAHOTO XO3IKCTBA.

JMemoncrpanuu. OOpa3upbl MIETOYHBIX M LIEJIOYHO3EMENIbHBIX METAJUIOB.
OO6Opa3upl  criaBoB.  B3aumoneilicTBue HaTpus, JUTHS UM Kajdbldsg C BOJOM.
B3anmopernictBue HaTpuss U MarHusi ¢ KUCJIOpOAOM. B3aummopencTBhe METaioB ¢
Hemerawiamu. [lonydenue ruapokcuos xenesa (I1) u (111).

JladopaTopHblie onbIThl. 12. B3anmoselicTBue pacTBOPOB KHUCJIOT U COJEH C



MetaiiaMu. 13.03HakomiieHue ¢ pynamu xene3a. 14. OxpaiivBaHue IUITAMEHH
COJISIMM ILEJOYHBIX METAJIJIOB.

15. B3aumopneiictre kKanpuus ¢ BOAoM. 16. [lomydenne ruipokcuia Kaabuus U
uccienoBanue ero cBocTB. 17. Ilonydyenue ruapokcuia aTlOMUHUS U HCIIEOBAHHE
ero cpoiictB. 18. BzammopeiicTBue xenesa ¢ coisHOW kucimoTou. 19. Tlomydenue
ruapokcuon xenesa (II) u (II1) u u3ydenne ux cBOMCTB.

Tema 2. IIpaktuxkym 1. CBoMCTBA METAJLJIOBH UX COCMHEHUH (2 1)

1.  OcCylecTBIICHHE IENOYKU XUMUYECKUX MTPEBPAILICHUI.

2. TlonmydyeHnue u cBoMcTBa coeAMHEHUM MeTaioB. 3. Pemenue
AKCIEPUMEHTAIBHBIX 3a/1ad Hapaclo3HABaHHUE U MOJyY€HUE COCMHEHHUI METAJIIOB.

Ilpu 08yxuacoeom nianupoeanuy NPOBOOUMCs MOJILKO NpaKmuieckas paboma

Tema 3. Hemerasuibl (25 4)

OO6miast xapakTepucTUKa HEMETAUIOB: TojiokeHue B llepuonnueckoil cucreme
xumuueckux syeMmeHToB J[. . MenneneeBa, OCOOCHHOCTHM CTPOEHHUS aTOMOB,
anekTpoorpuniareabHocth  (D0) kak Mepa «HemeTaummyHocTw», psiag 0.
Kpucramnnyeckoe CTpO€HHE HEMETAIIOB — TMPOCTBIX BELIECTB. AJUIOTPONUS.
@usnueckue CBOWCTBa HEMETaIOB. OTHOCUTENBHOCTh MOHATHH «METALD» H
«HEMETAID).

Bonopon. Ilonoxenue Bomopona B Ileproguyeckoil cHCTeME XUMHYECKHUX
anemeHToB JI. M. MenneneeBa. CTpoeHue aroma W MOJEKyJbl. DU3NUECKHE U
XUMHYECKUE CBOMCTBA BOJOPOAA, €0 MOJTYy4YEHUE U TPUMEHEHHUE.

Bona. Crtpoenune monekynbl. BogoponHas xumuueckas cBsizb. Duznueckue
CBOMCTBAa BOABL. AHOMAMU CBOWCTB BOABL [uapodunbHble U TUIAPODOOHBIC
BEILIECTBA. XMMHUYECKHE CBOMCTBAaBOAbl. KpyroBopoT BojbI B nipupoae. Bogoouuncrka.
Anspainus Boabl. beiToBble (GUIBTpbl. MUuHEpaiibHbIE BOABL. JIMCTHIIIMpOBaHHAs BOJA,
€€ MOJIy4YCHUE U IPUMEHECHUE.

Oo0mas xapakrepucTuka rajorenoB. Crpoenue aroMoB. [IpocTeie BemiecTa
M OCHOBHBIC COCJIMHEHUS TAJIOT€HOB, WX CBOWCTBA. KpaTkue cBeneHus O XJope,

opome, ¢rope m wmome. IlpuMeHEHHE TAJIOTCHOB M HMX COCAWHCHHH B HApOIHOM



XO35IUCTBE.

Cepa. CtpoeHue aroma, ajjoTpOIHs, CBOMCTBA M MPUMEHEHHUE POMOUYECKON
cepbl. OKCHJIBI CEpPBI

(V) u (VI), ux nonyuenue, cBoiicTBa u npuMmeHeHue. CepHasi KUCTIOTa U €€
COJIM, UX TPUMEHEHHUEB HAPOJHOM X03s11icTBE. [Ipor3BOCTBO CEpHOM KUCIIOTHI.

A3or. CTpoeHne aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOT0 BEMIECTBA. AMMUAK,
CTpPOCHUE, CBOMCTBA, MOJIy4YeHHE U TpuMeHeHne. Cojii aMMOHUS, UX CBOMCTBA U
npumenenne. Okcuabl azota (1) u (IV).

A30THas KHCIIOTa, €€ CBOMCTBA U MpUMEHEeHUe. HuTpaTel 1 HUTPUTHI,
mpoOsieMa UX ColepKaHMUs BCEITbCKOXO03IHCTBEHHON MPOIYKIIUHA. A30THBIE
yI0OpeHus.

®ocdop. CtpoeHre aToma, aNIOTPONHS, CBOMCTBA OEJIOTO M KPAaCHOTO
dbocdopa, ux npumenenue. OCHOBHbIE coeuHeHMs: okcua Gocdopa (V) u
oprodochopHas kucinora, pocdarsl. DochopHbie y10OpeHus.

Yraepon. CrpoeHue aroMa, amIOTPONHMs, CBOMCTBa  MOAU(PHUKALNA,
npumenenne. Oxcuasl yriepoxa (1) w (IV), ux cBoiicTBa W NpPUMECHEHHE.
KapOoHaTsl: KaJIbLIUT, COJa, MOTAIll, UX 3HAYCHHUE B MPUPOJIC U KU3HU YEJIOBEKA.

Kpemunii. CtpoeHue aroMa, KpUCTALLIMYECKUN KPEMHHM, €ro CBOWCTBA H
npumeHenue. Oxkcua kpemuusa (IV), ero npupoaHsie pazHOBUAHOCTU. CHIIMKATHI.
3HaueHUE COCTWHEHUM KpPEeMHMS B JKMBOM W HEXHBOM mnpupone. Ilonstue o
CUJIMKATHOW MPOMBIIIEHHOCTH.

JemoncTpanun. O0pa3ibl TAION€HOB — MPOCTHIX BellecTB. B3anmoneiicTBue
raJIor€HOB C HATpHeM, C allloMUHUEM. BbiTecHeHue XJiopoM OpoMa WM HOoJa U3
pacTBOpOB HX cojed. Bs3ammonmeucTBue ceppl € MeETaulaMHM, BOJOPOJAOM H
KUCJIOpPOIOM. B3amMojelicTBUE KOHUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO.
[lornomenue yriaem pacTBOPEHHBIX BELIECTB WM ra3oB BoccTaHOBIEHHE MeNH U3 €€
okcuaa yriaeM. OOpa3iibl NPUPOJIHBIX COCTUHEHUMN XJiopa, cepbl, pocdopa, yriepoaa,
kpeMHus. OOpa3ibpl BAXKHEUIIUX [T HAPOJIHOTO XO3MMCTBa Cy/b(paTOB, HUTPATOB,
kapOoHaToB, hocharoB. OOpa3Ibl CTEKIIA,KEPAMUKH, [IEMEHTA.

JladopaTopubie onbiTbl. 20. [lonmydyenne wu pacro3naBanue Bomopoma. 21.



HccnenoBanue MoBEpXHOCTHOTO HATsKEHUs BOJAbL. 22. PacTBopeHue nepmaHraHara
KaJlusi WM MEIHOro Kyrmopoca B Boje. 23. ['mapatarusi 06e3BOKeHHOr0 cyibdara
meau (I1). 24. MWsroromieHme TrHUICOBOro oTmnedatka. 25. O3HaKOMJICHHE C
KOJUIEKIIHEeH ObITOBBIX (UIbTpoB. 26. O3HAKOMIIEHHE C COCTAaBOM MHHEpPaIbHOM
Bonbl.27. KauecTBeHHas peakuus Ha ranoreHua uoHbl. 28. Ilomydenue wu
pacrno3HaBanue kuciopoga. 29. I'openne cepsl Ha Bo3ayxe u B kuciopome. 30.
CgoiicTBa paszbaBieHHON cepHOW KuCIOTHL. 31. M3ydeHue cBOICTB amMmuaka. 32.
PacnioznaBanue coneit ammonus. 33. CBolicTBa pa30aBICHHOM a30THOM KUCTOTHI. 34.
B3anmMogelicTBue KOHIIEHTPUPOBAHHOW a30THOWM KHCJIOTHI ¢ Meabio. 35. I'opeHue
docdopa Ha Bo3ayxe U B kuciopoxae. 36. PacnosnaBanue docdaros. 37. ['opeHue
yrisa B kuciopoje. 38. [lonydeHne yrojabHON KHUCIOTHI M U3ydeHHE ee CBOMCTB. 39.
[lepexon kapO6onatoB B rumpokapOoHarsl. 40.Paznoxxenne ruapokapboHaTra HaTpPHSL.
41. TlonyuyeHne KpEeMHEBOW KUCIIOTHI U U3y4E€HUE €ECBOMCTB.

Tema 4. IlpakTukym 2. CBoiicTBa coeqUHeHNITHEMeTALIIOB (34)

1. Pemenune skcnepumenTanbHbix 3a1a4d no teme «lloarpynma
rajOreHOBY

2. PemenneskcnepuMeHTanbHbIX 3aa4 o teMe«l loarpymnmna
KUCJIOPOJa».

3. Pemenne skcnepuMeHTanbHbIX 3a1a4 o teMme «lloarpynna azoray.

4. Pemenune skcniepuMeHTaNbHBIX 33/1a4

IIpu 08yxuacoom naanuposaHuu npoeoOAmMcs MoabKo RpaKkmuieckue paboomol
1, 2 u 5. nomeme «llooepynna yenepooay. 5. Ilonyuenue, coouparue u
pacno3Hasanue 2a3os.

Tema 5. OOoOmeHMe 3HAHWI MO XHMHM 32 KypC OCHOBHOW IIKOJBI.
[TonroroBka k rocygapctBeHHoM utoropoii arrectauuu (I'MA) (10 4)

Ilepnonnuecknii 3akoH u [lepuonnueckas cucremMa XUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. ®U3NYECKUHA CMBICI MOPSAOBOIO HOMEpA JJIEMEHTa, HOMEpPOB
nepuoja W TIpynnbl. 3aKOHOMEPHOCTM HM3MEHEHHsI CBOMCTB JJIEMEHTOB M MX
COCIMHEHUI B MEpPUOJAX M TpyHmax B CBETE MPEICTABIECHUNA O CTPOEHUU aTOMOB

3JIEMEHTOB. 3HAUCHUE MMCPUOANYCCKOI'O 3aKOHaA.



Buabl XUMUYECKHX CBA3EH M THUIIBl KPUCTALIMYECKUX PEIIETOK. B3auMocBsi3b
CTpPOEHHUs U CBOMCTB BerlecTB. Knaccudukarnus XUMUIECKUX PEaKIIUK 110 pa3IundHbIM
MpU3HAKaM (YUCIIO M COCTaB PEarupyronmx U oO0pa3yIolUXcs BEUIECTB; HAIUYUE
rpaHuibl pazzaena das; TerioBoil 3G EKT; u3MEeHEeHNEe CTeNeHeld OKUCIICHUSI aTOMOB;
MCTIOJIb30BAHUE KaTaanu3aTopa; HApPaBICHUE
nporekanus). CKOpPOCTh XMMHUYECKHX PEaKIuid W (aKTOphbl, BIUSIONIME Ha Hee.
OO6paTUMOCTh XMMHUYECKMX pEaKkIuid MW CHOCOObI CMEHICHUS XUMUYECKOTO
paBHOBecus. [IpocThie M CloXkKHBIE BemecTBA. MeTalluibl 1 HEMETaJUIbl. [ eHeTHYecKre
pAnbpl MeTajula, HeMeTallla W IMepexogHoro wmeramia. OKCuIbl U THAPOKCHUIIBI
(ocHOBaHUSA, KUCIOTHI, aM(OTEpHBIE TUAPOKCHIBI), coiu. VX cocTas, Kiaccupukamms

u O6HII/IC XHUMHYECKHE CBOMCTBA B CBETE TCOPHUH C-)JIGKTpOJII/ITI/I‘ICCKOI‘/’I AUCCouanm.



MaTepl/IaJII)HO-TeXHI/I‘IeCKOe odecreueHue JAUCHUITIIMHbI

KommiekTr  neMOHCTpallMOHHOTO U Ja0OpaToOpHOro  OOOpyIOBaHUS B
COOTBETCTBUU C TMEPEUYHEM Y4E€OHOro OOOpYAOBaHUS MO XUMHUHU [Js OCHOBHOM
IIKOJIBI, 4YTO  IIO3BOJISIET  BBIIOJHUTH  MPAKTUYECKYI0  4YacTb  I[POTrpamMMBbI
(IeMOHCTpALIMOHHBIE YKCIIEPUMEHTHI, PPOHTATbHBIE OMBITHI, JIAOOPATOPHBIE PAOOTHI).

Oo6u1ee 060pynoBaHue (XMMHUs)

JleMOHCTpaUMOHHOE 000pPy/10BaHH e

CocraB KoOMILIEKTA:

Cronuk mNOABEMHBIA Ha3HAYeHHE: COOpKa Y4eOHbIX YCTAHOBOK, IUJIABHBIN
NOJBEM C IOMOIIBI0 BHHTA: HAJIMYHME IITATHB JEMOHCTPALMOHHBIA XUMUYECKUMN:
Ha3HA4YEHHUE: JEMOHCTpalusi NpuOOpOB M YCTAHOBOK, OINOpa, CTEP)KHM, JIAIKH,
My(TbI, KONbLIA: HAJIMYUE, BO3MOXXHOCTHb 3aKPEIUJICHHS 3JIEMEHTOB Ha Pa3IUYHON
BBICOTE: HAJM4YMe anmnapar g MPOBEACHHUS XUMHYECKUX pPEakUuid: Ha3HAYEHUE:
JEMOHCTpalsd XMUMHUYECKUX PEaKUWWd, IOIVIOTUTENb IapOoB M Ta30B: HAIWYME,
MaTeprall KOJObl: CTEKJIO HAOOp MJIsl 3JIEKTPOJIN3a IEMOHCTPALIMOHHBINA: Ha3HAUYCHHE:
U3YYEHHE 3aKOHOB 3JIEKTPOJIN3a, COOpKA MOJENIN aKKyMYJISTOpa, EMKOCTh: HaJM4He,
AJCKTPOJbl: HAJIMYME KOMIUIEKT MEPHBIX KOJO Majioro oObeMa: Ha3HaueHUE:
JIEMOHCTPAIMOHHBIE OMBITHI, 00heM K0s10: oT 100 mi mo 2000 M, HaGop ¢IaKoHOB
(250 — 300 ma g XpaHEHHsS PAcTBOPOB PEAKTHUBOB). HA3HAUYCHHE: XpaHCHHUEC
pPacTBOPOB PEAKTUBOB, KOIUYECTBO (uiakoHOB: He MeHee 10 1mrT., Martepuan
(G1aKoHOB: CTEKJIO ;OpoOKa: Haauuue, MNpuOOp JUIsl OMNBITOB IO XUMHHU C
ANIEKTPUYECKUM TOKOM (JabopatopHsiii); IlpuGop ans wWDIIOCTpanuy  3aKoHa
COXpaHEHMsI Macchl BeHIeCTB: cocyl JlaHmonbTa: Hamuyue, NpooOka: HalIW4yue, THI
npubopa: JEeMOHCTpallMOHHbIN JlenutenbHas BopoHka: HasnaueHue: pasneneHue
JBYX JKAJKOCTEH II0 IUIOTHOCTH, MAaTepuaj BOPOHKM: CTEKJIO; YCTaHOBKA JUIS
IEpEeroHKN BemecTs: Ha3zHaueHue: AeMOHCTpanus OYMCTKH BEIECTBA, NEPETOHKA,
KOJOBbI, XOJOAWJBHUK [UJIsl OXJAXKICHHS, aUIOHXK, MpoOKa: Hamuyue, IMHA
ycraHoBku: He Menee 550 wmm; [lpubGop mns monydeHus Tra3oB: Ha3zHAYCHUE:
MOJTyYeHHUE Ta30B B MAJIBIX KOJIMYECTBAX, COCTaB KOMIUIEKTa: HE MeHee 6 MpeaMeToB;

bans komOuHMpoBaHHAas TabopartopHas: baHs BoasHas: HAMW4YKUE, KOJIbIIA CMEHHBIE C



OTBEPCTUSMHM PA3HOTO JUaMeTpa: Haluuue, IUIMTKAa OJJIEKTpUYecKas: HalIu4due
®dapdopoBasi crynka ¢ mnectukoMm: HasHadenwe: miii pa3MellbuU€HUS KPYITHBIX
(dpakuuii BEMECTB U MPUTOTOBJIEHUS MOPOIIKOBBIX cMecel; KoMIiekT TepMoMeTpoB
(0-100 C;0-360 C)

KommniiekT XUMHYeCKHX PeaKTHBOB

CocTraB KOMIIJIEKTA:

Habop «Kucnote» (a3oTHas, cepHasi, consiHasi, oprodochopHas)

Habop «I'mapokcunp»y (rumpokcun Oapusi, THUAPOKCUJ Kayvsi, THUIPOKCHUT
KaJIbLUs, TUIPOKCUTHATPHUS)

Hab6op «Oxcuapl MeTaioBy (aTFOMUHUS OKCHI, Oapusi OKCHI, Kelle3a

(IIT) oxcun, xambmust oxkcua, mMaraus okcua, meau (II) okcua, nMMHKA OKCH)
Ha6op «IllenouHble U MIEIOYHO3EMENIbHBIE METAUIbDY (JIUTUM, HATPUM, KabIIHii)
Ha6op «Metamibny (aIlOMUHUMN, JKeJIe30, MarHUM, Me/lb, ITMHK, OJIOBO)

Habop «lllemounsie u 1Ieno4HO3EeMEIbHBIE MeETaLby (JIUTHHA, HaTpHid,
kanbiuil) HabGop «OrneomacHbie BemiecTBa» (cepa, ¢dochop (KpacHbll), OKCH
dbochopa(V))Hadop «I"amorensn» (no, 6pom)

Habop «I"anorenuapn» (aIIOMUHUS XJIOPHI, aMMOHHUS XJIOpHU, Oapus U XJIOPU/I,
xene3a (1) xmopun, xanuss HOAMI, Kanus XJIOPUI, KAIbLUUS XJIOPUI, JTUTHS XJIOPH/I,
MarHus xiuopu, meau (1) xnopua, Hatpuit Opomus, Hatpus GTOPUI, HATPUS XIJIOPU,
IIUHKA XJIOPHU)

Ha6op "Cynbdarel, cynbhunabl, cyinbGuThl" (aqroMuHUS Cyiab(aT, aMMOHHS
cynbdar, xeneza (1) cymsdun, xeneza (II) cynmsdar, 7-mu BoaHbIH, Kamus cyabdar,
ko0OanbTa (II) cynedar, maraus cyibdar, meau (I1)) cyasdar 6e3Boanbiii, meau (1)
cyibdar 5-TH BOAHBIN, HATPUS CyAbGUA, HATPUS CYIbPUT, HATPUS CyIb(aT, HATPHUS
ruaApocyab(dar, HUKeINs cyibdaT

Habop "KapbOonarel" (ammoHusi kapOoHaT, Kamus kapoOonar, meau (II)
KapOOHAT OCHOBHOM, HATpHs KapOOHAT, HATPHsI THIPOKapOOHAT)

Habop "®ocdarel. Cunukarel" (kamuss MoHoruapooprodocdar, Harpus
cwmkaT 9-Tm  BOOHBIM, HaTpus oprodocdaT  Tpex3aMEIICHHBINH, HaTpus

muruapodocdar)



Ha6op "Amneratel. Pomanunpl. CoenuHeHust »kenesa" (Kajausl alerar, Kajus
deppo(ll) rekcarmmanun, kamus deppo (III) rexcanuonua, xamus pomaHua, HATPUS
alerar, CBUHIIA alerar)

Ha6op "Coenunenus mapranna" (kaausi nepmanranat, mapradmna (IV) okcun,
maprania (I1) cynsdar, mapranma xaopun)

Hab6op "Coenunenuss xpoma" (aMMOHHMSI TUXpOMAT, Kallds AUXPOMAT, Kaus
xpomar, xpoma (III) xmopua 6-Tu BOHBII)

HabGop "Hutpatrs!" (amoMuHUS HUTpPAT, aMMOHUSI HUTPAT, Kajus HUTpPAT,
KaJIbLIUsSl HUTPAT, MEJIU

() auTpar, HaTpHst HUTPAT, cepedpa HUTPAT)

Ha6o0p "MnaukaTopsl" (JTakMOUI, METUIIOBBIM OpaHKeBbIN, PeHoIPTaICHH)

Ha6op "Kucnopoaconepskaiiye opraHuyeckue BeilecTBa' (alleToH, TIIHUIEPUH,
JTUATUIOBBIA  3dup, cnupT H-OYTWUIOBBIA, CHOUPT  M30aMUJIOBBIM,  CIUPT
M300yTUJIOBBIA, CHOUPT OSTUIOBBIM, (eHon, GOopMaluH, STUICHIJIUKONb, YKCYCHO-
ATUJIOBBIN 3Up)

Habop "YrneBonopoasr" (6eH3uH, TekcaH, HeTh, TOTYOJI, ITUKIIOTECKaH )

Habop "Kucnorsl opranuueckue" (KHCIOTa aMHHOYKCYCHas, KHUCJIOTa
OCH30IfHas1, KUCJIOTa MACIIsTHAsI, KUCJIOTa MypaBbUHASI, KUCJIOTa OJCHMHOBAs, KUCJIOTA
NaJbMUTHUHOBAS, KMCJIOTA CTEAPUHOBAs, KHCIIOTa YKCYCHAs, KUCJIOTA I11aBeJieBast)

HabGop "VYrneBogwsl. AMuHbl" (aHWJIWH, aHWJIWH CEPHOKUCTBINA , J[- Tioko3sa,
METUJIAMUH THAPOXIIOPHU]T , Caxapo3a)

Hudposas nadoparopusi no Xumuu (y4eHUIeCKast)

OOGecnieunBaeT BBINOJHEHUE JIAOOPATOPHBIX PAa0OT MO XMMHUM Ha YpOKax B
OCHOBHOM IIKOJIE U MTPOEKTHO-UCCIIEA0BATEIBCKON IEATEIbHOCTH 00 yJarOIIMXCS.

Kommuiekranus:

becripoBoHON MyIBTHAATYMK MO XUMHUHU C 4-Ms BCTPOSHHBIMHU JaTYUKAMMU:
Hatuuk pH ¢ nuanaszonoMm uzMmepenus He yxke uem ot 0 g0 14 pH

JlaTurK BBICOKOM TeMmeparypbl (TEpMOMapHbIN) C IUAMa30HOM H3MEPEHHS He
yxke gem ot -100 mo +900C

JlaT4uK AIEKTPONPOBOAMMOCTH C AMANa30HaMU U3MepeHust He yxe yem ot 0 10



200 mxCwm; ot 0 102000 mMxCwm; ot 0 mo 20000 MrkCMm

JlaTuuk TeMrepaTyphl IUIATUHOBBIN C JUANIa30HOM M3MEPEHUS HE YK€ 4YeM OT -
30 mo +120C

OtnenbHbIC TaTYUKU:

JlaTuyuK ONTHYECKOM IUIOTHOCTH 525 HM AKceccyaphl:

Ka6ens USB coequHuTenbHBIN

BapsaHoe ycTpoicTBo ¢ kademem miniUSB USB Anpanrep Bluetooth 4.1 Low
Energy

KpaTkoe pykoBOACTBO 110 IKCILTyaTallly [MUPPOBOH JTabopaTopru

Ha6op mabopatopHoii OCHACTKH

[TporpamMHOe obecrieucHme

Metoanueckue pekomernaanuu He Mmenee 40 pabot

Hannaue pycckos3pI9HOTO caiiTa Mo piKKH

Hannuune BHUACOPOJINKOB.
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