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[Iporpavma paspaGorana B cooTReTCTRUM ¢ DeNePATLHLINM FOCYIAPCTECHIILIM 00pa30BATCALHBIM CTAHIAPTOM OCHOBHOLO 00IIEI0 00pa30BaHMS
(npukasz Munucreperpa o6paszosanust 1 Havkn Poccuiickoi ®ejreparnn o1 17 jiekadpst 2010 No 1897 ¢ M3MEHCHHUSIMH H JIONOJIHCHHSIMH )

¢ YHCTOM_OCHOBHOI 00pa3oBaTe/IbHOil [1POrpaMMbL 0CHOBHOIO 0biero obpazosanus I'BOY KK HIMCTL VTBESPWIACHHONH NEJ1arorH4eCKM COBETOM
(nporokos or 20.05.2022 r. No 6). paboueii nporpammbl socnutanus IOV KK [HTHCTL VTBEPKJICHHON MEAArorntieckuM cosetom (1porexos or 20.05.2022 1.

Ne 6)
¢ yuerom YMK: 1. Xumus. 8-9 knace. Yue6uux (asrop O. C. [abpueins). 288 ¢.2. Metouueckoe nocobue (aBroper O. C. I'abpuensii, C. A. Ciajgko).
190 c. 3. Hactompnas kuura yaurens. (apropwt O. C. Fabpuensu, H. IT. BockoOoiinukosa, A. B. Sliiykosa). 400 c¢.4. Pa6ouas Terpajib. (astopel O. C.
Fabpuensin, C. A. Cnankos). 208 ¢.5. Koutposbibie u fiposepounbie padorer. (asropsl O. C. abpuensu u ap.). 224 ¢.6. Xumus B Tecrax. 3ajlayax,
ynpaxnennsx. (astopnl O. C. IN'aGpuensn, T. B. Cuuprora. C. A. Cnajkos). 224 ¢.7. Terpajb juts 1260paToOpHKIX ONBITOB W IPAKTHYCCKUX paGoT (aBTOpHI
O. C. labpuesan, A. B. Kymiosa). 96 ¢.8. Terpaap Ul ONCHKH KAUeCTBA 3HAHMIT [0 XHUMUH. (asroper O. C. I'abpuensu, A. B. Kynmosa). 112 ¢.9.

XuMuuecknii skcriepimMenT B mkose. (asropnr O. C. labpuesi. H. I Pynor. B. M. Tonkyuor). 304 ¢.10. Xumus. DAeKTpoHHOE MVIIbTUMEIUHHOE W3J1aiiHe.
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IlnannpyemMble pe3y/abTaThl

[lo 3aBepmieHHMIO Kypca XHMHU Ha 3Tale OCHOBHOTO 001Iero o0pa3oBaHUsl BBITYCKHUKA OCHOBHOW IIKOJBI JOJIKHBI OBJAJETh CIEAYIOUIMMU
pe3yJibTaTaMu:

1. Jluunocmmnwie pezyromamai:

1) ocosnanue cBoeil STHUYECKON NPUHAAIEKHOCTH, 3HAHUE UCTOPUU XUMHUU U BKJIaJa POCCUNCKON XMMUYECKOW HAyKU B MUPOBYIO XHUMHIO;

2) ¢hopmuposanue OTBETCTBEHHOTO OTHOIICHUS K MMO3HAHWIO XUMHH; TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO
Ha OCHOBE M3yUYCHHBIX ()aKTOB, 3aKOHOB U TEOPUI XUMHH; OCO3HAHHOTO BBIOOpA U TIOCTPOCHNE UHIMBUAYAIbHOW 00pa30BaTeIbHON TPAEKTOPHH;

3) popmuposanue 1IETOCTHON €CTECTBEHHO-HAYYHOM KaPTHHBI MUPA, HEOTHEMJIEMOI YaCcThI0 KOTOPOH SBIISIETCS XUMUUYECKAsi KapTHHA MUPA;

4) osnadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH M OOIIIECTBEHHON MPAKTUKH, B TOM YHCJIE U XUMUYECKUM;

5) oceoenue colMaNbHBIX HOPM, MpaBWJI TOBEIEHUs, poyied M (GopM cOIMATbHON XU3HM B COLUYME, MPUPOJE M YaCTHOM >KM3HM HA OCHOBE
HKOJIOTHYECKOM KYyJIbTYphl U 0€30I1aCHOTO 0OpalleHHs ¢ BEIIeCTBAMH U MaTepHallaMH;

6) gopmuposarue KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHWHM CO CBEPCTHUKAMU M B3POCIBIMH B IpoIlecce 00pa3oBaTeIbHOM, OOIIECTBEHHO
MOJIE3HOU, Y4eOHO-HCCIIe10BaTeIbCKON, TBOPUECKON U IPYTUX BHJIOB JIESATEIHHOCTH, CBI3aHHBIX C XUMHUEH.

JInuHOCTHBIE PE3yAbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH;

1. ITaTpOTHYECKOTO BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHUSX OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY W HAy4YHOMY HACJlE€IHWI0, TOHMMAaHUs 3HAYEHUS XUMUUB JKA3HU
COBPEMEHHOTr'0 O0IIECTBA, CIOCOOHOCTH BIAJETh JTIOCTOBEPHOW HMH(pOpMAIMel O MepeloBbIX JTOCTHKEHUSAX M OTKPHITHSIX MHUPOBOW M OTEUECTBEHHON XMMHUU
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2. I'paxx1aHCKOTO BOCIIMTaHUSI U HPABCTBEHHOI'O BOCIIUTAHUS IETE Ha OCHOBE POCCUNCKUX TPAAUIIMOHHBIX IIEHHOCTEH

MPEJICTaBICHUs] O COIMANbHBIX HOPMax M MpaBWiIaX MEXJIMYHOCTHBIX OTHOUIEHUHB KOJUIEKTHBE, TOTOBHOCTHM K pPa3HOOOpa3HON COBMECTHOI
NEeSTEIbHOCTH TIPH  BBITIOJTHEHUHM YYeOHBIX, IMO3HABATEIbHBIX 3a/1ad, BBHIMIOJHEHUHM JKCIICEPUMEHTOB, CO3JIaHUU YYEOHBIX TPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHIO U B3aMMOIIOMOUIM B Ipoliecce 3TOW y4eOHOI AesTeNbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHME U MOCTYMKH CBOMX TOBapHUIIEH C
MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS NOCIEACTBUN MTOCTYIIKOB;

3.JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS

OpraHMU3aIfi0 HPABCTBEHHOTO YKIIaJa IKOJIBHOW KU3HHU, BKIIOYAIOIIETO0 BOCIIUTATENbHYIO, Y4eOHYIO, BHEYUEOHYIO, COIIMAEHO 3HAYUMYIO JACSITebHOCTD
oOy4aroluxcsi, OCHOBAHHOTO HAa CHUCTEME JyXOBHBIX MHJI€ANIOB, IIEHHOCTEH, MOpaJbHBIX TMPUOPUTETOB, pPEATU3YEMOIO0 B COBMECTHOI COIMAIbHO-
MeAarorn4eckou JesTENbHOCTH IKOJIbI, CEMbH U APYTUX CYOBEKTOB OOLIECTBEHHON KU3HHU.

4.3¢cTeTNYeCKOro BOCIIUTAHUS

(hopMHpoOBaHUe CIIOCOOHOCTH BOCIPUHUMATH U NPEOOPA30BBIBATh OKPYKAIOIIYIO JEHCTBUTEIBHOCTh B COOTBETCTBUU C 3aKOHAMH KPAacOTHI BO BCEX
cdepax 4eaoBeuecKoi 1esTeTbHOCTH.

5. llonynsipusanuu Hay4HbIX 3HaHUU cpean aerei (L{eHHOCTH HayyHOTO MO3HAHUS)

MupoB033peHUYECKHUX MPEACTABICHUN COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIINX OCHOBY JJII IOHUMAaHUS CYI[HOCTH
HAyYHOH KapTHHBI MHpa; MPEJCTaBICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHS NPUPOJBI, B3aUMOCBA3SX 4YEJIOBEKa C MPHUPOTHOU Cpeloil, o ponu
mpeaMeTa B MO3HAHUU 3TUX 3aKOHOMEPHOCTEW; MO3HABATEIbHBIX MOTHBOB, HANPABICHHBIX Ha MOJyYE€HUE HOBBIX 3HAHMUU MO MPEAMETY, HEOOXOAUMBIX AJIs
00BsICHEHUSI HAOIOAEeMBIX IMPOIECCOB M SIBICHUH; MO3HABATEIbHOW M MH()OPMAIIMOHHOW KYJIBTYpHl, B TOM YHCJIE€ HAaBBIKOB CAaMOCTOSATENBHOI paboThHI C



y4eOHBIMH TEKCTaMH, CIPABOYHOW JIHUTEPATypOU, MOCTYMHBIMH TEXHHUYECKUMHU CpPEACTBAMH HH()OPMAIMOHHBIX TEXHOJOTWH; HHTEepeca K OOYYCHHIO U
MO3HAHUIO, JI0OO3HATEILHOCTH, TOTOBHOCTH M CIOCOOHOCTM K C€aMOOOpa30BaHUIO, MCCIEAOBATEIbCKON JESITENTbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIMPABIEHHOCTH U YPOBHS O0yUYCHHS B HajbHEHIIIEM;

6. ®U3UYECKOro BOCMIUTAHUS U (POPMHUPOBAHUS KYJIbTYPHI 310POBbS

OCO3HAHMS LEHHOCTH XHM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBbBIO, YCTAHOBKM Ha 3/J0POBBIA 00pa3 *KH3HH, OCO3HAHMS IMOCIEICTBUHI U
HENPUITUSIBPETHBIX MPUBbIUEK, HEOOXOIUMOCTH COOIOCHHS MpaBUi 0€30MaCHOCTHU B OBITY U peaJbHOM KU3HU;

7. TpynoBoro BocuTaHus U MpodheCCUOHATHLHOTO CaMOOIIPEICTICHHS

KOMMYHHKAaTUBHOM KOMITETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeIbCKOM, TBOPUECKON U JPYTUX BUIAX JEATENbHOCTH; UHTEpeca K
MPAKTUYECKOMY H3yUeHUI0 mpodeccuii U Tpyda pa3lIMYHOrO pojia, B TOM YHWCJIE HAa OCHOBE MPUMEHEHHUS NPEIMETHBIX 3HAHUI, OCO3HAHHOIO BBIOOpA
WHIUBUAYAIBHON TPAeKTOPUHU MPOJOHKEHHUS OO0pa30BaHUS C YYETOM JMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K MpPEIMETY, OOIIECTBEHHBIX MHTEPECOB U
MOTpeOHOCTEH;

8. DKOJIOrM4eCKOr0 BOCIIUTAHUS

IKOJIOTHYECKHU IIeTIECO00PA3HOTO OTHOIICHHSI K MPUPOE KaK UCTOYHHKY KM3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, MOHUMAHHUS IIEHHOCTH 3I0POBOTO
1 0e301acHOro 00pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PM3MUECKOMY W TCUXHUYECKOMY 370POBbIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIIHSIX, YIPOXKAIOIIUX 37J0POBBIO U KU3HH JIIOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHMS, MOJy4yaemble MPH U3YYEHUU TpeAMEeTa, Ui pelIeHHs 3aad, CBA3AHHBIX C OKpY)Karolled NPUPOIHON CpenoH,
MIOBBILICHUST YPOBHS YKOJOTHUYECKON KYJIbTYPHI, OCO3ZHAHMSI TJI00ATHHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTe MX PEIICHUs MOCPEICTBOM METO0B
npenMeTa;

AKOJIOTHYECKOTO MBIIUICHHUS, YMEHUS PYKOBOACTBOBATHCS UM B TTO3HABATEILHON, KOMMYHHUKATUBHOM M COIMAILHON MPAKTHKE.

1. Memanpeomemnmnuie pezyiomamai:

1) onpedenenue neneir COOCTBEHHOT0 00yUEHHs, TOCTAHOBKA U ()OPMYIMPOBAHUE /IS ce0sl HOBBIX 3a]1a4;

2) nnanuposanue yTeil TOCTUKEHUS KEeTaeMOro pe3ysibTaTa 00y4yeHUs] XMMUU KaK TEOPETUYECKOT0, TaK U AKCIIEPUMEHTAIBHOIO XapaKTepa;

3) coomnecenue cBOMX NEHCTBUI C MIIAaHUPYEMBIMU PE3YyIbTaTaAMU, OCYUecmeEierue KOHTPOIS CBOEH AESTENbHOCTH B IIPOLIECCE NOCTHXKEHUS PE3yJIbTaTa,
onpeoenerue cioco00B AEHCTBUIA MPH BBHITOJIHEHUH JIAOOPATOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUHU C IIPABUIIAMU TEXHUKU O€30MaCHOCTH;

4) onpedenenue UICTOUHUKOB XMMUYECKON MH(DOPMAINH, OTydeHNEe U aHAIN3 e€, co3AaHne MH(POPMAITMOHHOTO IPOAYKTA U €r0 MPe3eHTaLus;

5) ucnonvzosanue OCHOBHBIX HHTEIJIEKTYaJbHBIX ONEpalil: aHaiu3a W CUHTE3a, CPaBHEHHS U CHUCTeMaTH3aluH, O0OOIIeHHS M KOHKPETH3aIHH,
bls6neHUe TPUUNHHO-CIIEICTBEHHBIX CBSI3€H U noCmpoeHie TOTUIECKOr0 pacCyKIACHUS U YMO3AKIIOUEeHUs (MHAYKTUBHOIO, JEAYKTUBHOTO U 110 aHAJIOTUH) Ha
MaTepuase eCTeCTBEHHO-HayYHOTO COJEpKaHus;

6) yMeHue co3/1aBaTh, IPUMEHATh U TIPe0OpPa30BLIBATh 3HAKW M CHMBOJIBI, MOJIEIIH U CXEMBI JIJIsl pElIeHHs YIeOHbIX U TTO3HABATEIBHBIX 3a71a4;

7) popmuposanue n pazgumue SKOJIOTMUECKOTO MBILIUICHUS, YMEHHE NMPUMEHITH €ro B MO3HABaTENbHON, KOMMYHHUKAaTUBHOM, COI[MAILHON MpPaKTUKE U
npodeccroHabHON OPHEHTALINH.

8) eenepuposanue e u onpeaeneHNe CPpeACcTB, HEOOXOTUMBIX JJISl UX PeaTu3alllu.

1I1. IIpeomemmnoie pe3yrbmamol:

1) ymenue 0603HaYaTh XUMUYECKHE DIIEMEHTBI, HA3bIBATh UX U XapaKTEpPH30BaTh Ha OCHOBE nosoxkeHus B [lepuogumueckoii cucteme JI. M. Menpaeneesa;

2) ¢popmynuposanue N3y4YeHHBIX TOHATHI: BEIIECTBO, XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, aHUOH, NMPOCTOE M CJI0XHOE BEIIECTBO,
XUMHUECKasl peaKius, BUAbl XUMMUYECKUX peaklui U T. I1.;



3) onpedenenue mo GopMyliaM COCTaBa HEOPTraHWYECKHX W OPraHUYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB XMMHYECKHX JJIEMEHTOB WMIIU CTEIICHU UX

OKHCIICHHUS;

4) nonumanue uHMGOPMAINH, KOTOPYIO HECYT XMMUYECKHE 3HAKU, (OPMYIIbI U YPaBHEHHUS;

5) ymenue xnaccuguyuposams MpoCThie (METAUIBl, HEMETAILIBI, OJJATOPOAHBIC Ta3bl) M CJIOKHBIE (OMHAPHBIE COCTUHEHHS, B TOM YHCJIC U OKCHIBI, a
TaKXe TUIPOKCUIIBI — KHCIIOThI, OCHOBAaHUS, aM(OTepHbIEe THAPOKCHIBI U COJIN) BEILIECTBA;

6) gopmynuposanue 1lepuoguUecKOro 3aKoHa, 0ObvAcHeHue CTPYKTYpbl M HHGOpMaluu, KoTopyro Hec€r llepmommueckas cucreMa XUMHUYECKHX
anemeHToB [[. 1. Menaeneesa, packpvimue 31auenus [lepuonndeckoro 3akoHa;

7) ymenue xapaxmepuz06ams CTPOCHHE BEIECTBA — BUABI XUMHUECKUX CBSA3EH M TUIIBI KPUCTAINIMYECKUX PEIIETOK;

8) onucanue cTpoeHHsI aTOMOB XUMHUYECKUX 31eMeHTOB Ne 1—20 u Ne26 u omobpasicenue MX ¢ IOMOIIBIO CXEM;

9) cocmasnenue GopmMya OKCUAOB XUMUYECKUX 3JIEMEHTOB U COOTBETCTBYIOLIMX UM I'MJIPOKCUIOB;

10) nanucanue CTPyKTYpHBIX (HOPMYI MOJEKYISIPHBIX COSAUHEHUH U (POPMYIIBHBIX €TUHHUIl HOHHBIX COAMHEHHH 10 BaJICHTHOCTH, CTETIEHSM OKUCIICHUS
WIH 3apsiiaM HOHOB;

11) ymenue gopmynuposames OCHOBHBIE 3aKOHBI XMMHUU — IIOCTOSIHCTBA COCTaBa BEIIECTB MOJEKYJSPHOTO CTPOCHHS, COXPAaHEHHMS MAacChl BEIECTB,
3aKOH ABOTapo;

12) ymenue ghopmynuposams OCHOBHBIE MOJOKEHHUS AaTOMHO-MOJIEKYJISIPHOTO YUEHUS U TEOPHHU AJIEKTPOIUTUUECKON TUCCOIHALINY;

13) onpedenenue mpu3HaKkoB, YCIOBHA MPOTEKAHMS U MPEKPAIICHUS XUMAYECKUX PEaKIINA;

14) cocmaénenue MONEKYISPHBIX YPAaBHEHUH XUMHUECKUX pEaKIMH, MOATBEPKIAIOMIMX OOIMEe XUMHUYECKHE CBONCTBA OCHOBHBIX KIJIACCOB
HEOPraHMYEeCKUX BELIECTB U OTPAXKAIOLIUX CBA3U MEXKIY KIaccaMH COeTMHEHUH;

15) cocmasnenue ypaBHeHUI peakiyii ¢ y4acTHEM JIEKTPOIUTOB TAKKE M B HOHHOM (hopme;

16) onpedenenue N0 XUMUYECKUM YPaBHEHUSAM MPUHAJIEKHOCTH PEAKIMi K ONpeIeIEHHOMY TUITY WIH BUY;

17) cocmasnenue ypaBHEeHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI ¢ TOMOIIBIO0 METO/1a AJIEKTPOHHOT 0 OanaHca;

18) npumenenue NOHATUN «OKHCICHUE» U «BOCCTAHOBIIEHUE JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB BEILIECTB;

19) onpedenenue c MOMONIBIO KAUECTBEHHBIX PEaKIUil XJIOPUA-, Cylb(haT- 1 KapOOHAT-aHUOHBI U KATHOH aMMOHHSI B PacTBOPE;

20) obvsacHenue BIUSHUS pa3IUUHBIX (PAKTOPOB HAa CKOPOCTh XUMHUUECKUX PEAKIINN;

21) ymenue xapaxmepuzogams TOJI0KEHUE METAJUIOB U HEMETAIJIOB B [leprorueckoii cucTeMe 3JIeMEHTOB, CTPOCHUE UX aTOMOB M KPUCTAIIJIOB, 00IIHe
¢bu3nyeckre 1 XUMUYECKHE CBOMCTBA;

22) 06wsacHeHue MHOTOOOpa3Us MPOCTHIX BEIIECTB SIBIICHUEM AJNIOTPOIUH € YKa3aHUEM e€ IPUYHH;

23) ycmanosnenue pasiuuuid TUAPO-, MHUPO- U AIIEKTPOMETAIUIYPIUU U UATIOCMPUPOBAHUE WX TPUMEPAMU IPOMBIIIJIEHHBIX CIIOCOOOB NOIY4YEHHUs
METAaJUIOB,;

24) ymenue oasamu o010 XapakTepuctuky 3meMenTtoB I, II, VIIA rpynm, a Takke Booposaa, KUCIopoja, a3oTa, cepsl, pochopa, yrinepoaa, KpeMHUS U
00pa30BaHHBIX MMHU MPOCTHIX BEIIECTB M BAXHEUIIMX COCJUHEHHUH (CTpOeHHe, HaXOXKJEHHE B MPUPOAE, MOydyeHHe, (pu3nyeckue U XMMUYEeCKHUEe CBOMCTBA,
MIPUMEHEHHUE);

25) ymeHnue onucviéams KOPPO3UIO0 METAIUIOB M CLIOCOOBI 3aLUTHI OT HEE;

26) ymeHnue npouzeo0ums XUMUUECKUE PACUEThI C UCIIOIb30BAHUEM MOHATUI «MaccoBasi J10JIs BEIIECTBA B CMECH», «KOJIMYECTBO BELECTBAY», «MOJISIPHBIN
00bEM» 10 hopMyliaM M ypaBHEHHSIM PEAKIIUA;

27) onucanue cBOMCTB U MPAKTUYECKOTO 3HAYCHHSI N3YUYEHHBIX OPraHUYECKHUX BEILECTB;

28) evinoinenue 0003HAYCHHBIX B IPOTPaMMeE SKCIIEPUMEHTOB, pACnO3HABAHUE HEOPTAHNIECKUX BELIECTB MO0 COOTBETCTBYIOIIUM MPU3HAKAM;



29) cobnodenue ipaBui 6€30MaCHON pabOTHI B XUMUYECKOM KaOuHeTe (1abopaTopun).

Conep:kanue Kypca

Conep:xanue TeM yueOHOro kypca 8 kiacca (2 4 B He1es110/68 yacos)

Beenenue (5 4)

[Mpenmer xumMuu. MeTolbl TTO3HAHUS B XMMHH: HAOIIOJIEHUE, YKCIIEPUMEHT, MOJeIUpoBaHnue. VICTOUHUKN XUMHYECKOH HH(opMamnuu, ee MolydeHue,
aHaJIM3 U TPEJCTaBIIEHUE ero pe3ynbTaToB. [IoHATHE 0 XMMHUYECKOM 3JeMEeHTe U (opMax €ro CyllecTBOBaHHUS: CBOOOJHBIX aTOMAax, MPOCTHIX M CIOXKHBIX
BemiectBax. [IpeBpamienns BemecTB. OTINYNEe XUMUYECKUX PEAKIUi OT (U3MUYECKUX SIBICHUN. Pollb XMMHM B KU3HU YeloBeKa. XeMoumus u xeMogoOus.
KpaTtkue cBeaeHusi U3 MCTOPUU BO3HUKHOBEHHS M Pa3BUTUS XUMUU. POJIb OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHHMH XUMHYECKONW Hayku — paboTsl M. B.
JlomonocoBa, A. M. bytneposa, /. 1. MenneneeBa. Xumuueckass CHMBOJIUKA. 3HAKA XUMHUYECKUX 3JIEMEHTOB U MPOUCXOXKICHUE WX Ha3BaHUM. XUMUUYECKHE
dbopmynbl. Uuaexcel 1 koddduimrentsl. OTHOCHUTENbHBIE aTOMHAs U MOJIeKyJIsgpHas Macchl. [IpoBeneHne pacueToB MaccoBOil OJM XUMUYECKOTO AJIEMEHTA B
BellecTBe Ha OcHOBE ero Gopmysbl. [lepuoanueckas cuctema xuMmudeckux snemeHToB J1. . Menaeneesa, ee CTpyKTypa: Malible U OOJBIITNE IEPUOIBI, TPYIIITHI
u noarpynmnsl. [lepuonnyeckas cucreMa Kak ClpaBo4HOE MocoOue i MOJTydYeHUsl CBEACHUM 0 XUMUYECKUX dJIeMEHTaXx.

Hemonctpauuu. 1. Moxpenu (mapoctepxkHeBble n Crioaptra— bpurieda) pa3nuyHbIX NMPOCTHIX M CIOXKHBIX BemmecTB. 2. Kosulekuus CTeKJISIHHOU
XUMHUYECKOH nocyabl. 3. KoieKius MaTepraioB U U3JIeJIMiA U3 HUX Ha OCHOBE aJIIOMUHMSL.

Jlaboparopubie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTANIMYECKUX BEIIECTB U PacTBOPOB. 2. CpaBHEHUE CKOPOCTH HCIIAPEHUS BOJBI, OJIEKOJIOHA
Y 3THJIOBOTO criupTa ¢ prutbTpoBanbHO Oymaru. Ilpakmuueckas paboma Nel «ITpuembl oOparieHus ¢ 1ab0paTOpHBIM 000pYA0OBAaHUEM U HArpeBaTEIIbHBIMU
npubopamm»

IIpeomemnvie pezynomamsi 00yuenus

VYyamuiicss 10KEH YMETh: UCIOIb30BaTh MPU XapaKTEPUCTUKE BEIIECTB MOHSITHS: «aTOM», «MOJIEKYJIa», «XUMUYECKUN IEMEHT», «XUMHUECKUHN 3HAK,
WIN CHMBOJ», «BEHIECTBO», «IIPOCTOE BEIIECTBO», «CJOKHOE BEIECTBO», «CBOMCTBA BEILIECTB», «XUMHUYECKUE SIBICHUA», «PU3NYECKUE SBICHUS,
«K0d((PUIMEHTBI», «HHIEKCHI», «OTHOCUTEIbHAS aTOMHAs Macca», «OTHOCHUTENbHAs MOJEKYJspHAas Maccay», «MaccoBas JOJIA 3JIEMEHTA»; 3HATh: MPEAMETHI
W3y4YeHHUs €CTeCTBEHHOHAYYHBIX TUCIIMILINH, B TOM YHClIe XUMuW; xumudeckue cuMmBoiibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
HA3BaHMsI U IPOU3HOIICHHE; KIIACCU(PUIIMPOBAThH BEIIECTBA 10 COCTaBY HA MPOCTHIC U CIOXKHBIC; PA3IMUaTh: Tella U BEIIECTBA; XUMHUUECKHUH AJIEMEHT U TIPOCTOE
BEIIIECTBO; OIMHUCHIBATH: (DOPMBI CYIIECTBOBAHUS XMMHYECKUX AJIEMEHTOB (CBOOOIHBIC aTOMBI, ITPOCTHIE BEIIECTBA, CIIOXKHBIE BEIIECTBA); TAOIUIHYIO (HOpMy
[lepuonuyeckoil cCTeMbl XUMHUECKUX JIEMEHTOB; TOJIOKEHUe dieMenTa B Tabuune JI. . MenneneeBa, UCIONB3ys MOHATHUS «TIEPUOI», «TPYIIIAY, «TIIaBHAs
MOATPYIIAY, «ITOO0YHASI TOATPYIIA»; CBOMCTBA BEIIECTB (TBEPIBIX, KUIKHUX, Ta3000pa3HbBIX); OOBSICHATH CYIIHOCTh XUMHUUYECKHUX SBICHHUH (C TOYKH 3PEHHUS
ATOMHO-MOJICKYJISIPHOTO YYCHHUS) U UX MPUHIMIHATIBLHOE OTJIMYUE OT (PU3NYCCKUX SIBICHUN; XapaKTepU30BaTh. OCHOBHBIE METOJbI H3yUEHUS] €CTECTBEHHBIX
JUCHUIUIMH (HaOMI0ieHNe, SKCIIEPUMEHT, MOJIEIMPOBAaHKE); BEIIECTBO M0 €ro XUMUYECKO (opMysie corflacHoO IlaHy: KadyeCTBEHHBIH COCTaB, THI BEIECTBA
(mpocTtoe WM CII0KHOE), KOJIMYECTBEHHBI COCTaB, OTHOCHUTEIbHAs MOJIEKYJSIPHAs Macca, COOTHOILIEHHWE MacC JJIEMEHTOB B BEILECTBE, MACCOBBIE JOJU
AJIEMEHTOB B BEILIECTBE (AJIs1 CJIOKHBIX BELIECTB); POJIb XUMUU (IIOJIOKUTENBHYIO U OTPULIATENbHYIO) B )KU3HH YEJIOBEeKa, apryMEHTHPOBATh CBOE OTHOIICHHE K
3TOW TpoOJieMe; BBIYUCIATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO MAacCy BEHIECTBA M MAacCCOBYIO JOJII0 XMMHUYECKOTO JJIEMEHTa B COCAMHEHHSX; MPOBOJUTH
HaOJIO/IEHUsI CBOMCTB BEUIECTB U SIBJICHUM, MPOUCXOISAIIMX C BEIIeCTBAMM; COOIIOJATh MpaBUiia TEXHUKH O€30MacHOCTH IMPH NMPOBENECHUU HAOIIOACHUN U
71a00paTOPHBIX OIIBITOB.

Memanpeomemuule pe3yibmamol 00yueHUs

Yyamuiicss TOJDKEH YMETh: ONpeNesaTh MPoOIeMbl, T. €. YCTaHABIMBATH HECOOTBETCTBHUE MEXKIY JKEIAEMbIM U JACHCTBUTEIHHBIM, COCTABIISATEH CIIOKHBIN
IUIaH TEKCTa; BIAJETh TAKUM BHJIOM HM3JI0KEHHS TEKCTa, KaK MOBECTBOBAHHUE; MOJI PYKOBOJACTBOM YUYHUTEINS MPOBOJUTH HEMOCPEICTBEHHOE HAOIIO/IEHUE; O]
PYKOBOJCTBOM YYHTENs OGOPMIISTH OTYET, BKIFOYAIOIINN OMHCAHWE HAONIOACHHS, €r0 pPe3ylIbTaTOB, BHIBOJOB; HCIOIB30BAaTh TAaKOH BHUJ MBICJICHHOTO



(MmeanbHOr0) MOACIUPOBAHUS, KaK 3HAKOBOE MOJICTUPOBaHUE (HA MPUMEpPE 3HAKOB XUMUYECKUX DJIEMEHTOB, XMMHUYECKUX (DOPMYIT);UCIIOIb30BATh TAKOW BUJY
MaTepUaIbHOro (MPEAMETHOTO) MOJCIUPOBAHUS, KaK (pU3MUecKoe MOIeTUpoBaHue (Ha IpUMepe MOJEIUPOBAHMS aTOMOB U MOJIEKYI); MOIy4aTh XUMUYECKYIO
MHGOPMALIMIO U3 PA3THMYHBIX UCTOYHUKOB; OMPEENIATh OOBEKT M aCHeKT aHaJu3a U CUHTE3a; ONPEENIATh KOMIIOHEHThl 00bEKTa B COOTBETCTBUU C ACTIIEKTOM
aHaJlu3a M CHUHTE3a; OCYIIECTBIATh KAYECTBEHHOE W KOJMYECTBEHHOE OIMHMCAHHWE KOMIIOHEHTOB OOBEKTa; ONpeAeNisiTh OTHOLIEHUS O00BEKTa C JPYyruMHU
00BEKTaMU; OINPEIENIATh CYIIECTBEHHBIE TPU3HAKN 00BEKTA.

Tema 1. ATOMBbI XUMHYECKHX 3JIEMEHTOB (94)

ATOMBI Kak (opMa CyIIeCTBOBAaHHS XUMUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEJICHHS O CTPOCHUHU aTOMOB. J[0Ka3aTeNbCTBa CIOKHOCTH CTPOEHHUSI ATOMOB.
Omneitel Pesepdopna. [lnanerapHas monens ctpoeHus aroma. CocTaB aTOMHBIX sJiep: MPOTOHBI, HEHTpoHBI. OTHOCHUTEIbHAS aTOMHAs macca. B3auMocBs3b
MOHSITHIA «IIPOTOH», «HEUTPOHY», «OTHOCUTENIbHAs aToOMHas Macca». VI3MeHeHHWe duciaa TPOTOHOB B sIpe aToMa — OOpa30BaHHE HOBBIX XUMHUYECKHX
aneMeHTOB. M3MeHeHre dnciia HEMTPOHOB B sipe aToMa — o0pa3oBaHue M30TOMOB. COBPEMEHHOE OTPEIEICHHUE TTOHATHS «XUMUYECKHHN dJIeMeHT». M30TombI
KaK pPa3HOBUIHOCTH aTOMOB OJHOTO XHUMHYECKOrO 3JeMEHTa. DJEeKTPOHbl. CTPOEHHUE HIIEKTPOHHBIX YPOBHEM aTOMOB XHMHMUYECKUX 3JIEMEHTOB MaJIbIX
nepuosioB. [loHATHE O 3aBEepIIEHHOM 3JEKTPOHHOM ypoBHeE. [lepronnueckas cuctemMa XxuMuueckux snemMeHtoB [[. M. MeHneneeBa U CTpOCHHE aTOMOB —
¢u3nUecKuil CMBICI MOPSIKOBOIO HOMEpA AJIEMEHTa, HOMEepa IPYMIbl, HoMepa neproja. Vi3MeHeHne yucia 3JeKTPOHOB Ha BHEIIHEM 3JEKTPOHHOM YPOBHE
aToMa XMMHYECKOrO 3JIeMEeHTa — 00pa30BaHUE IOJOKUTEIbHBIX M OTPHUIATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METAZIOB U HEMETAJIOB.
[TpuyrHBI U3MEHEHUS] METATTMYECKUX U HEMETAJUTMYECKUX CBOWCTB B MepHoax U rpynmnax. Oopa3zoBanue OuHapHbIX coeanHeHn. [lonsTiHe 006 MOHHOM CBA3M.
CxeMbl 00pa3oBaHWs MOHHOW CBs3W. B3anMojeiicTBHE aTOMOB JJIEMEHTOB-HEMETAIJIOB MEXIY 000 — oOpa3oBaHHME JABYXaTOMHBIX MOJIEKYJ MPOCTBIX
BemiecTB. KoBasieHTHast HeMoysApHasi XUMHUYECKasi CBA3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (hopMynbl. B3zaumozelicTBue aTOMOB HEMETAJIOB MEXAY cO00i —
o0Opa3oBaHHe OMHAPHBIX COEAMHEHUH HEMETAJUIOB. DJIEKTPOOTpHUIaTeNbHOCTh. KoBanenTHas nosisipHas cBsi3b. [loHSATHE O Bal€HTHOCTH KaK CBOMCTBE aTOMOB
00pa30oBbIBaTh KOBAJICHTHBIE XUMHUYecKue cBs3u. CocraBieHue (opMys OMHApHBIX COEAMHEHHH MO BaJIeHTHOCTH. HaxoxaeHue BajeHTHOCTH 1O (opmyre
OWHApHOTO coeArHEHUs. B3anmoelicTBre aTOMOB METAILIOB MEXIY CO00N — 00pa3oBaHHWE METAUIMUYECKUX KpUCTAUIOB. [ToHATHE 0 METauIMUeCKOM CBSI3H.
JleMoHcTpauuu. Monenu aTOMOB XMMHUYECKHX 3JeMeHTOB. llepmonmueckas cucrtema xumudeckux sinementoB [I. M. MenneneeBa (pa3nuyHbie (QOpMBI).
JlabopaTtopubie onbIThl. 3. M3roToBIeHNEe MOJIenel MOJIeKysl OMHAPHBIX coenuHEeHHM. 4. MI3roToBneHrne Moieu, WLTFOCTPUPYIONIEH CBOMCTBA METATITMIECKOM
CBSI3H.

IIpeomemnvie pezynomamsi 00yuenus

VYyamuiicss [OKEH yMETh: HUCIOJIb30BaTh MPU XapAKTEPUCTHKE aTOMOB MOHSTHUS: «IIPOTOH», «HEUTPOH», <OIEKTPOH», «XUMHUYECKUN SJIEMEHT,
«MAaCCOBO€ YHUCIIO», «M30TOM», «IJIEKTPOHHBIN CIOW», «3HEPreTUUYECKUN YPOBEHBY, «IJIEMEHTBI-METAJUIb», «3JEMEHThI-HEMETAIIIbDY; MPU XapAKTEPUCTHKE
BEILIECTB TIOHSTUS «HUOHHASl CBSI3b», «HUOHBI», «KOBAJEHTHAs HEMOJISIPHAS CBSI3b», «KOBAJEHTHAs TOJISIpHAS CBA3bY», <AJIEKTPOOTPULIATEILHOCTDY,
«BAJICHTHOCTBY, «METAJUINYECKAsI CBA3bY»; OMHUCHIBATh COCTAB U CTPOCHHE aTOMOB 3JIEMEHTOB C MOPANKOBbIMM HOMepamu 1—20 B Ilepuoguyeckoit cucreme
xuMudeckux snemeHtoB [I. M. MeHaeneeBa; cOCTaBIATh CXEMbI pacHpeleNICHUs SJIEKTPOHOB IO 3JEKTPOHHBIM CJIOSM B DJIEKTPOHHOH 000JI0YKE aTOMOB;
CXeMbl O0Opa30BaHMsI PA3HBIX THUIOB XHWMHUYECKOW CBS3M (MOHHOM, KOBAJCHTHOM, METAJUIMUECKOW); OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XUMHUYECKHUX IEMEHTOB (3aps10B SA€p aTOMOB, YHMCJIA IEKTPOHOB HAa BHEIIHEM IEKTPOHHOM CJI0€, YHCIIO 3aIl0JIHAEMBIX IEKTPOHHBIX CJIOEB, paANYC aTOMa,
ANEKTPOOTPHUIATETILHOCTh, METAIUIMYECKHEe W HEMETaJUIMUeCKHe CBOICTBa) B MepHojax W TIpynmnax (rinaBHbIX mnoarpymmnax) [lepuogudeckoil cucTembl
xumMuyeckux sneMeHToB [[. . MenneneeBa ¢ TOUKu 3peHHs] TEOPUHM CTPOEHHUS aTOMa; CPAaBHUBATH CBOMCTBA ATOMOB XMMHYECKUX AJIEMEHTOB, HAXOISIUXCS B
OJTHOM Tiepuoie WK TaBHou noarpynmne [lepuoandeckoit cucteMbl xumudeckux snemeHToB 1. 1. MenaeneeBa (3apsaoB sep aTOMOB, YKCIIa SJIEKTPOHOB Ha
BHEIIIHEM JJICKTPOHHOM CJIO€, YMCJIO 3alOJHSAEMbIX SJEKTPOHHBIX CIIOEB, PaJUyC aToOMa, 3JEKTPOOTPULIATENIbHOCTh, METAJUIMYECKUE M HEMETAJUTMYECKUE
CBOWCTBA); JaBaTh XapaKTEPUCTUKY XMMHUYECKHX DJIEMEHTOB IO WX ToyiokeHuto B Ilepmommueckoii cucreme xumuueckux anemeHtoB J[. M. Menneneea
(XMMHYECKUM 3HaK, MOPSAKOBBIN HOMED, MEPUO, TPYIa, MOArPYIa, OTHOCUTEIbHAs aTOMHAsl Macca, CTPOEHUE aroMa — 3apsij sapa, YUCIO0 MPOTOHOB U



HEHTPOHOB B sifjpe, OOIEe YMCIIO AIIEKTPOHOB, pacIpe/elieHHue DJIEKTPOHOB IO DJIEKTPOHHBIM CIIOSM); ONpPENeNiaTh TUI XUMUYECKOH CBs3u 1o (opmyie
BEIIECTBA; MPHUBOIUTH MpPHUMEpHl BEIIECTB C Pa3HBIMU TUIAMU XHUMHUYECKON CBS3M; XapaKTepHU30BaTh MEXaHHU3Mbl O0pa30BaHUs KOBAJIEHTHOW CBS3U
(0OMeHHBII), HOHHOMW CBSI3U, METAJUTMUECKOM CBSI3U; YCTAHABIMBATH IPUUNHHO-CIICICTBEHHBIC CBSI3U: COCTAB BEIIECTBA — THI XUMUYECKOU CBSI3U; COCTABIIAThH
(dbopMyIibl OMHAPHBIX COEAMHEHUHN IO BaJICHTHOCTH; HAXOAUTh BaJICHTHOCTh 3JIEMEHTOB 110 opMysie OMHAPHOTO COETMHEHUSI.

Memanpeomemmuviepesyibmamol 00yYeHUs.

VYyamuiics JOMKeH yMeTh: (pOopMynHpoBaTh TMIIOTE3Y MO PEIHICHHIO MPoOJieM; COCTABIATH IJIaH BBIMOJIHEHHs y4eOHOHM 3amaud, pelieHus npoliem
TBOPUYECKOT'O U IIOMCKOBOI'O XapaKTEPa, BHIIIOJIHEHUS IIPOEKTAa COBMECTHO C YUUTEJEM; COCTABIATh TE3UCHI TEKCTA; BIAJAETh TAKUM BHJIOM H3JI0KEHUS TEKCTa,
KaK OIKCaHWe; WCIOJb30BaTh TaKON BUJ MBICICHHOTO (MA€aJbHOT0) MOJEIMPOBAaHUS, KaK 3HAKOBOE MOJENMpOBaHHE (Ha MpPUMEpE COCTABJICHUS CXEM
00pa3oBaHMs XUMHUECKOM CBSI3H); UCIOIB30BATh TAKOW BHJ MaTepHAIbHOTO (IPEAMETHOT0) MOJETUPOBAHMS, KaK aHAaJIOrOBOE MOJICITMPOBAHUE; UCTIONb30BATh
TaKOW BUJ MaTEPHAIBHOTO (MPEIMETHOTO) MOJACIUPOBAHUS, KaK (PU3NUECKOe MOJCIUPOBaHNE (Ha MpUMEpPEe MOICIICH CTPOEHUS aTOMOB); OTIPEIETIATh OOBEKThI
CpaBHEHMsSI U aCIIEKT CPaBHEHHUs OOBEKTOB; BBINOJHITH HETOJHOE OJHOJIMHEHHOE CPAaBHEHME; BBINOJIHATH HEMOJHOE KOMIUIEKCHOE CPaBHEHHE; BBINOJIHATH
MTOJIHOE OJTHOJIMHENHOE CPaBHEHHE.

Tema 2. IIpocTsie BemecTBa (64)

[Tonoxxenne metamioB W HemeTauioB B Ilepmoamueckoil cucreme xumuueckux sneMmeHToB [[. M. MenneneeBa. BaxkHelmme npocTble BEHIeCTBA —
MeTaJulbl (3Kene30, aTIOMHHUHN, KalbIMi, MarHUW, HaTpuH, Kaiuii). OOume (u3ndeckue CBOMCTBa MeTaioB. BakHellne mpocThie BellecTBa-HeMETalIbl,
o0Opa3oBaHHbIE aTOMaMU KHCJIOPOa, BOJOPO/Ia, a30Ta, cephl, hocdopa, yriepona. MoseKybl IPOCTHIX BEIIECTB-HEMETAIJIOB — BOJIOPOAA, KHCIOpOAa, a30Ta,
rajoreHoB. OTHOCUTeNbHasE MoJeKyisipHas Macca. CrnocoOHOCTh aTOMOB XMMHMYECKHX 3JEMEHTOB K OOpa30BaHMIO HECKOJIBKHX MPOCTHIX BEIIECTB —
aIIoTponus. AJUIOTPONHbIE MoaupUKaMU Kuciopoaa, hocdopa, onoBa. Metaminueckrue U HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTENbHOCTD
sToro nousATHs. Yucno Aoraapo. KomuectBo BemectBa. Mosb. MomsipHas Mmacca. MossipabIil 00beM ra3000pa3HbIX BemecTB. KpaTHble eTUHHIIBI U3MEPEHHUs
KOJIMYECTBA BEIIECTBA — MWUIMMOJIb M KWJIOMOJIb, MIJLIUMOJISIpPHAs M KUJIOMOJISIpPHAsh MacChl BEIIECTBAa, MUJUIMMOJISIPHBIM U KHJIOMOJISIPHBIN OO0BEMbI
ra3000pa3HbIX BellecTB. PacyeTsl ¢ HCMOIb30BAaHUEM MOHATHIA «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJSPHBIA 00BbEM Ta30B», «IUCIO0 ABOTAIPO».
JlabopaTtopHnblie onbITHL. 5. O3HaAKOMIJICHHE C KOJIJIEKIIHEeH MeTallIoB. 6. O3HaAKOMIJICHHE C KOJUIEKIIMEH HEMETAIIIOB.

IIpeomemmnuie pesynvmamol 00yYeHUs.

VYyammiics [NOMKEH yMETh: HCIONb30BaTh IIPU XapaKTEPUCTUKE BEIIECTB IMOHATHS: «METaUIbl», «IUIACTUYHOCTBY», «TEIUIONPOBOJAHOCTHY,
(OQIEKTPOMPOBOAHOCTEY, KHEMETAIUTBI», «AJUIOTPOIIHSI, «aJUIOTPOIHBIC BUIOM3MEHEHUS, WIIH MOAU(DUKAIIUI; OMUCHIBATH MMOJOXKEHHUE JIEMEHTOB-METAILIOB U
aneMeHToB-HeMeTauioB B [lepuoamdeckoit cucreme xumuueckux diemeHToB [[. M. MenzaeneeBa; kiaccupuIMpoBaTh MPOCTHIC BEIIECTBA HA METAUIBI H
HEMETAJUIbI, SJIEMEHTBI; ONPEEIATh MPUHAIJICKHOCTh HEOPTaHUUECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB — METAJUIbl U HEMETAJUIbI; JOKA3bIBAThH
OTHOCHUTENILHOCTh JICJIEHUSI MPOCTHIX BEUIECTB Ha METAJUIbl M HEMETAJIbl; XapaKTepu3oBaTh 00Iue (Qu3nveckre CBONCTBA METANIOB; YCTaHABIMBAaTh
MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIy CTPOCHHEM aToMa W XUMHUYECKOW CBSI3bI0 B MPOCTBIX BEIIECTBAX — MeTAIaX M HEMETauiaX; OOBSCHATH
MHOT000Opa3ue MPOCThIX BEIIECTB TaKUM (PaKTOPOM, KaK ajUIOTPONUS; OMUCHIBATH CBOMCTBAa BELIECTB (HAa MPUMEPAxX MPOCTHIX BEUIECTB — METAJIOB U
HEMETAJJIOB); COOIOAATH MpaBHiia TEXHUKU O€30MaCHOCTH NP MPOBEACHUU HAOII0ACHUI U J1a00paTOPHBIX OMBITOB; HUCIOIB30BaTh MPHU PELICHUH PAaCUETHBIX
3a/a4 MOHSTHS: «KOJMYECTBO BEILIECTBA», «MOJIbY», «IIOCTOSHHAs ABOTaJpo», «MOJISIpHAs Macca», «MOJIAPHBIA 00BEM Tra3oB», «HOPMAJIbHBIE YCIOBUA;
MIPOBOANTH PACUEThI C UCTIONB30BAHNEM TIOHATUN: «KOJTUYECTBO BEIIECTBA», «MOJIIPHAS MAaccay, «KMOJIIPHBIA 00EM T'a30BY, «IIOCTOSTHHAS ABOTAIPOY.

Memanpeomemuule pe3yibmamol 00yueHUs

VYyamumiics JOKEH YMETh: COCTABIIATh KOHCIIEKT TEKCTa; CaMOCTOATEIbHO HCII0JIb30BaTh HEMOCPEICTBEHHOE HA0IIOICHHE; CAMOCTOSITENIEHO O(OPMIISATh
OTYET, BKJIIOYAIOIINHI ONKCcaHue HAOII0eHHS, €0 Pe3yIbTaTOB, BEIBOJIOB; BHIMOIHATH MTOJTHOE KOMIUIEKCHOE CPAaBHEHHUE; BHIMOIHITH CPAaBHEHHUE 110 aHAJIOTUH.

Tema 3. CoenniHeHUs] XMMH4Y€CKHX 3J1eMeHTOB (154)



Crenenb okxucieHus. CpaBHEHHE CTENICHH OKUCICHHS U BaJeHTHOCTH. OmpeleieHHe CTENeHH OKUCICHHS JJEMEHTOB B OMHAPHBIX COCAMHCHHSX.
CocraBnenue ¢popMys1 OMHAPHBIX COeTUHEHHH, 001U crioco0 nX Ha3BaHUM. buHapHBIE COeTMHEHUS METAJUIOB U HEMETAJUIOB: OKCUIbI, XJIOPUIBI, CYTbPUABI U
np. CocraBnenne ux (opmyn. buHapHBIe COeTUHEHUS HEMETAIIOB: OKCHIBI, JIETYYHE BOJOPOJHBIC COSAMHEHHUsS, WX COCTaB M Ha3BaHus. lIpencraButenu
OKCHJIOB: BOJIa, YIJIEKUCIIBIN ra3, HerameHas u3BecThb. [IpencTaBuTenu JeTy4uX BOJOPOIHBIX COEIMHEHUN: XJIOpOBOA0poa U aMMHuak. OCHOBaHUS, UX COCTaB U
Ha3BaHMs. PacTBOopuMOCTh OcHOBaHUi B Bone. [IpencraBurenu menoueil: THAPOKCUABI HATPHS, Kanus U Kanblus. [loHsTHE 00 MHANKATOPAaX U KAYeCTBEHHBIX
peakuusx. Kucnorel, ux cocraB u Ha3Banus. Knaccudukanus kucnot. [IpeacraBureny KUCIOT: cepHasi, CONsgHasl, a30THas. [loHsATHE O mIKane KUCIOTHOCTU
(wkana pH). M3meHenune okpacku MHAMKATOpOB. ColM Kak MPOM3BOAHBIE KHUCIOT M OCHOBaHWM, MX COCTaB M Ha3BaHMs. PacTBopuMoOCTb coiell B BOJE.
[IpeacraBuTenu coneit: Xaopua HaTpHs, KapooHat U pocdat kanbIusa. AMOpGHBIE M KPUCTAUIMUECKHUE BEIIeCTBA. MeXMOJICKYIIpHbIE B3aUMOICUCTBUS. THIIBI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB BEUIECTB OT TUIOB KPUCTAJUIMYECKUX pelieToK. YncThie BemecTBa U cMecu. [IpuMepsl )KUJIKUX, TBEPIAbIX U
razoo0pa3Hbix cMeceil. CBOWCTBa YHCTBIX BemecTB W cMmeceil. Mx coctaB. MaccoBas W oObeMHasi JIOJIM KOMIIOHEHTa CMecH. Pacuersl, CBsS3aHHBIE C
WCIIOIb30BAHUEM TOHSITUS «IOJISD.

Jemonctpanuu. OOpa3Isl OKCUIOB, KUCIOT, OCHOBAHHH U cojieil. Moaenu KpUCTAITMYECKUX PEIIETOK XJIOpHIa HaTpusl, aliMasa, okcua yriepoaa (IV).
KucnorHo-1enounbie MHAUKATOPBI, U3MEHEHUE UX OKPACKH B Pa3MYHBIX cpeAaxX. YHHUBEPCAJIbHBIA WHIUKATOD U M3MEHEHUE €r0 OKPACKU B Pa3IMUHBIX
cpenax. [Ikamna pH.

JlaGopatopubie ombIThl. 7. O3HaKOMJIEHHE C KoJUleKuMed okcuaoB. 8. O3HakomiieHME cO cBoiicTBamMum amMmuaka. 9. KadecTBeHHas peakuus Ha
yriekucnbiid ras. 10. Onpenenenne pH pacTBopoB KUCIOTHI, menodn U Boasl. 11. Onpenenenne pH nmMMOHHOTO M S0J0YHOTO COKOB Ha Cpe3e IuioaoB. 12.
OszHakoMyeHHe ¢ Koyuekiued coneit. 13. O3HakomieHne ¢ oOpas3ioM ropuoit noponsl./lpakmuueckas paoboma Ne 2. «[IpurotoBiieHue pacTBopa caxapa u
pacuer ero MaccoBoil 10JIM B pacTBOPE.»

IIpeomemmnuie pesynvmamol 00yYeHUs.

VYyamuiicss 10JKEeH YMETh: UCIOJIb30BaTh MPU XapaKTEPUCTUKE BEUIECTB MOHSATHS: «CTETEHb OKUCICHHUS», «BAJICHTHOCTHY, «OKCHIBI», «OCHOBAHUSI,
«UIENIOYMY, «KAYECTBEHHAS PEaKIUs», «HHIUKATOPY», «KUCIOTBD», «KHUCIOPOJCOMEPKAIINE KHCIOTB», «OECKUCIOPOIHBIC KUCIOTHI), «KUCIOTHAs Cperay,
«UIeNIoYHAsl cpefiay, «HeWTpalibHas cpenay, «mkana pH», «commn», «aMopdHbIEe BEIIECTBa», «KPUCTAITMUYECKHE BEIECTBA», «KPUCTAJUIMUECKAs pEIIeTKay,
«MOHHAsl KPUCTAJUIMYECKAash pEeIeTKa», «aTOMHAas KpUCTaUIMUecKash pelIeTKa», «MOJICKYJspHas KpUCTaUIMUecKash peleTka», «MeTauIndecKas
KpUCTAJTTNYECKAsl PeIIeTKa», «CMECH»; KiIacCu(UIUPOBATh CIIOXKHBbIE HEOpPraHMYECKHE BEIIecTBa IO COCTAaBY Ha OKCHJIbI, OCHOBaHUS, KHCIOTHI U COJIU;
OCHOBaHMSI, KUCJIOThI ¥ COJIU IO PACTBOPUMOCTH B BOJIE; KUCIOTHI 10 OCHOBHOCTH U COJAEP>KaHUIO KHCIOPO/Ia; ONPEACNIATh TPUHAIICKHOCTh HEOPTaHUYECKUX
BELIECTB K OJHOMY W3 HM3YYEHHBIX KJIACCOB (OKCHIbI, JIETyYHE BOJOPOJIHBIE COEIMHEHHUS, OCHOBAHMS, KHCIOTHI, COJNIM) MO (GopMyJsie; ONMUCHIBATh CBONCTBA
OTJIETIbHBIX MPEACTaBUTENICH OKCHUIOB (HAa MpHUMEpPE BOABI, YIJIEKMCIOTO rasa, HETalleHONM M3BECTH), JIETYYMX BOJOPOJHBIX COCAMHEHHH (Ha mpuMmepe
XJIOPOBOJIOPOJIa U aMMHUaKa), OCHOBAHUM (Ha IPUMEPE THAPOKCUIOB HATPHS, KAIHS U KaJbIUs), KUCJIOT (Ha MPUMEpPEe CEpHOM KUCIIOTHI) U COJIeH (Ha mpumepe
XJIOpUJa HATpus, KapOoHaTa Kanmblus, GocdaTa Kaiabllus); ONpeaesaTh BaJCHTHOCTh U CTENICHh OKHCIICHHUS SJIEMEHTOB B BEIECTBAX; COCTABIATH (DOPMYIIBI
OKCHJIOB, OCHOBAHU, KUCIIOT U COJIEH 1O BAJIGHTHOCTSAM M CTEMEHSIM OKHCIICHHUS DJIEMEHTOB, a TaKXe 3apsaM MOHOB, YKa3aHHBIM B TaOJHUIlE PaCTBOPUMOCTH
KHCJIOT, OCHOBAHHMI M COJIEH; COCTaBJISTh Ha3BaHUs OKCHUJIOB, OCHOBaHUM, KHUCIOT M COJIEH; CpaBHUBATh BAJICHTHOCTb U CTENEHb OKHUCIICHHS; OKCHUJIBI,
OCHOBaHUSI, KHCIIOTHI U COJIH MO COCTaBY; MCIOJIb30BAaTh TaOJIMIy pPACTBOPUMOCTH JJIsl ONPENIETICHHs] PACTBOPUMOCTH BEIECTB; YCTAaHABIUBATH T€HETUYECKYIO
CBSI3b MEXKIY OKCHUIOM W THUAPOKCHUIOM U HAa0OOPOT; MPUUYMHHO-CICICTBEHHBIC CBSI3U MEXKIY CTPOCHHMEM aTroMa, XUMHUYECKOW CBSI3bI0 M THUIIOM
KPUCTAIJIMYECKON PEIIEeTKH XMUMHUYECKHUX COEIMHEHHUH; XapaKTepu30BaTh aTOMHbBIEC, MOJIEKYJISIPHBIE, HOHHBIE METAIIMYECKHE KPUCTAUIMUYECKHE PElIeTKH;
Cpeoy pacTBopa C IMOMOIIBI0 HIKaidkl pH; MPUBOIWUTH NpHUMEPHI BEUIECTB C PA3HBIMH TUIIAMU KPHUCTAJUTMUECKOH PpEIIeTKH; MPOBOIWUTH HAOMIOJACHHS 3a
CBOMCTBaMHM BEIIECTB U SIBICHUSIMH, MPOUCXOASIIMMU C BEIIECTBAMU; COOIIOAATh MpaBHia TEXHUKU 0€30MaCHOCTH MPU MPOBEIEHUN HAOIIOICHUI U ONBITOB;
HCCIEeA0BaTh CPely pacTBOpPa C MOMOIIbI0 MHAUKATOPOB; SKCHEPUMEHTAIBHO pa3inyaTh KUCIOTHI U IIEJI0YH, MOIb3YSICh UHIUKATOPAMU; MCIOIb30BATh MPU



pELIEHNH PAacYEeTHBIX 3a/1a4 MOHITUS «MAcCcOBasi JOJI DJIEMEHTA B BEILECTBEY», «MACCOBAasi JOJSI PAaCTBOPEHHOT'O BEIIECTBAY, «0OBEMHAS A0S ra3000pa3HOro
BEILIECTBA»; MPOBOJUTH PACUETHI C HUCIOJIB30BAHWEM ITOHSATUM «MAaccOBas [JOJIA JJIEMEHTa B BEIIECTBE», «MAaccoBas J0JS PAaCTBOPEHHOIO BEIECTBAY,
«00BeMHas 10151 ra3000pa3HOTO BEIIECTBAY.

Memanpeomemuule pe3yibmamol 00yueHUs

VYyammiicsi JOJDKEH YMETh: COCTABISATh HA OCHOBE TEKCTa TAaOJHIIBI, B TOM Yuciie ¢ npuMeHeHueM cpeacts UKT; moa pykoBOJACTBOM y4HTENsl IPOBOAUTH
OTIOCPEIOBAaHHOE HAOIIOACHHE;N0]] PYKOBOACTBOM YUHTENS OGOPMIISATH OTYET, BKJIIOYAIOMIMNA OINHCAaHUE SKCIEPUMEHTa, €ro pe3yJbTaTOB, BHIBOJOB;
OCYILIECTBISATh MHAYKTUBHOE 0000IIeHHE (OT €MHUYHOTO JOCTOBEPHOTO K OOIIEMYy BEPOSTHOCTHOMY), T. €. ONpPENeNsATh OOIIUE CYHIECTBEHHBIE NMPU3HAKU
IBYX W Oojee OOBEKTOB M (PUKCHUpOBATh MX B (OpPME TMOHATHS WA CYXKICHHUS, OCYIIECTBISTH JIEIyKTUBHOE 0000IIeHHE (MOABEACHUE €IMHUYHOTO
JOCTOBEPHOTO M0 OO0IIee JOCTOBEPHOE), T. €. aKTyaIM3HUpOBaTh MOHATHE WIHM CYXJECHHE, U OTOXKAECTBIATH C HUM COOTBETCTBYIOLIHE CYIIECTBEHHBIE
MPU3HAKKA OJTHOTO WM OoJjiee OOBEKTOB; OMPENENSTh aCHEKT KiIacCU(PHUKAIMU; OCYLIECTBIATh KJIAacCU(PUKALNIO; 3HATh U MCIOJIb30BaTh paziU4HbIe (POPMBI
NpeJCTaBIeHNS Kiaccu(ukanuu.

Tema 4. U3meHeHus1i, npoucxoasimume ¢ Bemecrsamu (134)

IlonsiTHE SBIEHMH, CBA3aHHBIX C U3MEHEHUSMH, NPOUCXOASILIMMHU C BELIECTBOM. SIBJIEHHUS, CBSI3aHHBIE C MU3MEHEHMEM KPHUCTAJUIMYECKOTO CTPOCHMS
BElIECTBa IIPU MOCTOSIHHOM €ro cocTaBe, — (u3nueckue siBineHus. Ou3nyueckre sBJIeHUs B XUMHUU: TUCTUIUIALNS, KPUCTAIIN3alUs, BEITIApUBAHNUE U BO3TOHKA
BEIIECTB, (DUIBTPOBAHUE U LEHTpU(yTrUpoBaHUE. SIBIIEHUS, CBSI3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUYECKHe peakuuu. [Ipu3Haku u yciaoBus
MPOTEKAHNUS XUMUYECKUX peakluii. Brigenenre TemaoTel U cBeTa — peakuuu ropeHusd. [lonstue o0 5K30- U SHIOTEPMUYECKUX peaKIMsIX. 3aKOH COXPAaHEHUs
Macchl BeIecTB. XUMUYECKHE YpaBHEHHs. 3HaU€HUEe HHIAEKCOB U Kod(urrenToB. CocTaBlieHHe YpaBHEHUH XUMHUECKUX peakiuii. PacyeTsl Mo XuMu4eckum
ypaBHEeHUsIM. PenieHre 3aay Ha HaX0JIeHHWE KOJMYECTBA, MAcChl WIM 00beMa MPOIYKTa PeaKkuu M0 KOJUYECTBY, Macce Wi 00beMy UCXOIHOIO BEIIECTBA.
PacueTsl ¢ MCIIOIB30BaHUEM MOHATHUS «IOJIS», KOTJa HCXOJHOE BEIIECTBO JITaHO B BUJE PACTBOPA C 3aJaHHOM MAacCOBOW J0JIE€M pacCTBOPEHHOI'O BEILECTBA WU
COEPKUT OMPENEICHHYIO JOJI0 npumMecei. Peakunu paznoxxenusd. [IpencraBienue o ckopoctu XxuMudeckux peakuuii. Karanuzaropsl. @epmenTsl. Peakiuu
coeauHeHus. KaTanuruyeckne U HEKaTAIUTUYECKUE PEAaKLMU, OOpaTUMble M HeoOpaTHMble peakiuu. Peakuuu 3amerieHus. Psj akTMBHOCTH METallIOB, €T0
HCIIOJIB30BaHNUE Uil MPOTHO3UPOBAHMS BO3MOYKHOCTH IMPOTEKAHUS PEAKLIUN MEXIy METalIaMM M KHCJIOTAaMH, PEaKIMil BBITECHEHUs OJHUX METaUIOB M3
pacTBOPOB UX coiel IpyruMu MeTayutamu. Peakiun oOmena. Peakunu HeiiTpanu3anuu. Y caoBUs NMPOTEKaHUS peakuuii oOMeHa B pacTBOpax A0 KoHIa. Thmsl
XUMHUYECKHUX PEaKLIUi Ha IMpUMEpe CBOMCTB BOJABI. Peakius pas3noKeHus — d3JIEKTPOJIN3 BOAbL. Peaknny coequHeHns — B3aUMOJEHCTBHE BOJBI C OKCHIIAMHU
METAJUIOB M HEMETAJUIOB. YCJIOBUE B3aUMOIECHCTBUS OKCHUIOB METAUIOB M HEMETAUIOB € BOAou. [loHATHE «rUApOKcuAbl». Peakuuu 3amemieHus —
B3aMMO/IEIICTBHE BOJIbI ¢ MeTaJUTaMU. Peakiinu oOMeHa — rUApOIIn3 BEIECTB.

Hemonctpauuu. [Ipumeps! ¢pusnyeckux sSBICHUN: a) TuiaBieHue napaduHa; 0) pacTBOpEHUE OKpAIllEHHBIX coliei; I) mudy3ust TyIIHCThIX BEIIECTB C
ropsiel JamMrnoyky HakaiauBaHus. [IpuMepsl XUMHUECKUX SBJICHHI: a) TOpeHHe MarHus,0) B3aMMOAECHCTBHE COJITHON KHUCIOTHI C MPaMOpPOM WJIU MEJIOM; B)
nosydeHue ruzapokcuna meau (II); r) pacTBopeHHe IMOJyYEHHOTO T'MIPOKCHA B KUCIIOTax; /) pa3jiokeHHE MEPOKCHAA BOJOPOAA C MOMOILBIO JHOKCHIA
MapraHia 1 KaTtajiasbl KapTodess Ui MOPKOBH; €) B3aUMOJIeHCTBUE pa30aBICHHBIX KUCIOT C METaJlJIaMHu.

JlaGopatopusbie onbIThL. 14 [IpokanuBaHue Meau B IMJIaMEHU CIUPTOBKH. 15. 3amenienue meau B pactBope xiopuaa menu (II) sxenesom. Ilpakmuueckan
paboma Ne 3 «[IpU3HAKK XUMHYECKUX PEAKIUI)

IIpeomemmnuie pesynvmamol 00yYeHUs.

VYyammiicss TOJKEH YMETh: UCIOJIb30BATh IPU XapAKTEPUCTUKE BEIIECTB MOHATHS: «IUCTHWIISLUD?, «IIEPETOHKAY, «KPUCTAIUIN3ALIN, «BBIITAPUBAHUEY,
«(uIbTpOBaHUEY, «BO3TOHKA, WM CYONUMAILUA», «OTCTaUBAHUE», «IEHTPUPYTHPOBAHUEY», «XUMHUUECKAs PEAKLHUA», «XUMHUECKOE YPAaBHEHHE», «PEaKIUU
COCIUHEHUS», «PEAKIUU pa3JIOKEHUsN», «peakluuu OOMEeHa», «peaKIMH 3aMEeUICHHs», «PEeaKIUU HEeHTpalu3aluny, <«IK30TePMHUYECKHE pPEaKIN,
(QHJIOTEPMHUECKUE PEAKIUN», «PEAKLUU TOPEHUs», «KATAIU3aTOPbl», «(PEPMEHTbI», «0OpaTUMbIE PEAKLUN», «HEOOPATUMBbIE PEaKIUH», «KATATUTHUYECKUE



PEaKIUny», «HEKATATUTHIECKUE PEAKIIUN», «Ps aKTHBHOCTU METAIUIOBY, «TUIPOJIH3»; YCTAHABINBATH MPUUYNHHO-CIEICTBEHHBIC CBS3H MEXAY (PU3HMUECKUMU
CBOMCTBAMM BEILECTB U CIHOCOOOM pa3eNieHUs] CMeceil; OOBSCHATh 3aKOH COXPaHEHHUS MAacChl BEUIECTB C TOYKH 3PEHHS] aTOMHO-MOJIEKYJISIPHOTO Y4YEHUS;
COCTaBJISITh YPABHEHUSI XUMUYECKUX PEaKlUii HA OCHOBE 3aKOHA COXPAaHEHHUS MacChl BEILIECTB; OMUCHIBATh PEAKIIUU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOI0 MU
POIIHOTO) sI3bIKA M SI3bIKA XUMHH;KIaCCU(PUIIMPOBATh XUMUYECKUE PEAKIMM MO0 YHCIYy U COCTaBy MCXOJHBIX BELIECTB U MPOAYKTOB PEAKIUU; TEIIOBOMY
a¢(deKTy; HAPaBICHUIO TPOTEKAHUS PEaKIUK; YYaCTHIO KaTaau3aTopa; UCIOJIb30BaTh TAOIUIy pACTBOPUMOCTH JJISL OMPEIETICHHUS] BO3ZMOKHOCTH TTPOTEKAHUS
peakiuii 0OMeHa; IEeKTPOXUMHUECKUN psAll HAPsDKEHUH (AKTUBHOCTH) METAJUIOB ISl ONIpEeAeNICHUs] BOZMOXKHOCTH MPOTEKAHUs peakluii MexXay MeTalllaMu U
BOJHBIMHU PACTBOPAMHU KHCIIOT U COJICH; HAOI0IaTh U ONMKCHIBATh MPU3HAKH U YCIIOBUS TEUCHUS XUMHYECKHUX PEAKIIUi, IeaTh BEIBOJIBI HA OCHOBAHUY aHAIH3a
HaAOJI0/IEHUH 32 SKCIIEPUMEHTOM; IPOBOAUTH PACUEThl MO0 XMMHUYECKUM YpaBHEHUSM Ha HAXOXJACHHUE KOJIMYECTBA, MACChl WIM 00beMa MPOJIyKTa peakluuu Mo
KOJIMYECTBY, Macce WIM 00hEeMY MCXOJHOTO BEIIECTBA; C MCIOJIB30BAHUEM MOHSTHS «IOJs», KOTJa MCXOJHOE BEIIECTBO JAaHO B BHJIE pacTBOpa C 3aJaHHOU
MAacCOBOM J0JIei paCTBOPEHHOTO BEMIECTBA WJIA COJICPKUT OMPEIAETIECHHYIO 00 MTPUMECEH.

Memanpeomemnusbie pe3yromamul 00yueHus

VYyammiicss TOHKEH YMETh: COCTaBIISATh Ha OCHOBE TEKCTa CXeMbl, B TOM uwmciie ¢ nmpumeHenueMm cpeactB MKT; camocrostensHo opopmiasTe oTyer,
BKJIIOYAIOLIUN OMHCAaHUE SKCIEPUMEHTA, €r0 pe3yJbTaToB, BHIBOJAOB; MCIOJIb30BaTh TaKOW BUJ MBICIEHHOTO (HMI€aJbHOI0) MOJAEIUPOBAHUS, KaK 3HAKOBOE
MOJIETIMpOBaHUE (HA MPUMEPE ypaBHEHUN XUMHUYECKHX pPEaKIHii); pa3nuyarb 00bEeM M COJEp)KaHUE MOHSATUH; pa3iuyaTh POJAOBOE U BUIOBOE IOHSTHS;
OCYILECTBJIATh POAOBUIOBOE ONIPEAEIEHUE TIOHITHH.

Tema 5. PacTBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3J1eKTPOJIUTOB (20 1)

PactBopenune kak (usuko-xumudeckuid mporiecc. [lonstue o rumparax u Kpuctauioruaparax. PacrBopumocTts. KpuBble pacTBOPUMOCTH Kak MOJEITH
3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMIeparypsl. HackllieHHbIE, HEHACBIILIEHHBIE U MEPECHIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB IS
MIPUPOJBI M CENTLCKOTO X035iicTBa. [IoHITHE 00 PMEKTPONIUTUISCKON TUCCONUALNU. DICKTPOIUTHI M HEIEKTPOIUTHL. MeXaHu3M JUCCOIUAIIA STIEKTPOIUTOB C
pa3IMYHBIM  XapakTepoM cBs3u. CreneHb SIEKTPOIUTHYECKON nucconnanuu. CusbHble M crnadble 37eKTPOiauThl. OCHOBHBIE MOJIOKEHHUS TEOpUU
ANEKTPOIUTUIECKON aucconuanuu. VMloHHble ypaBHEeHUs peakiuii. Peakiuu oOMeHa, uaymue 10 konma. Kimaccudukanus HoHOB U uX cBoicTBa. KUCIOTHI, Hx
kiaccudukanud. Jlucconuanus KUCIOT U UX CBOICTBA B CBETE TEOPUH AJIEKTPOJIUTUUECKON Tuccouranuu. MosekynspHble U HOHHBbIE YpaBHEHHUS peaklui.
B3aumoeicTBue KMCIOT C MeTa/IaMH. DJIEKTPOXUMHUYECKUN psJl HAPSDKEHUN MeTauloB. B3aumoelcTBrE KMCIOT C OKCHIaMU METauloB. Bzaumonelicteue
KHCIIOT C OCHOBaHHMSIMH — peakius HeWTpanuzauuu. B3aumoneiictBue kucinot ¢ coisiMu. Mcnonb3oBaHue TabMUIbI PACTBOPUMOCTH ISl XapaKTEPUCTUKU
XUMHYECKUX CBOUCTB KUCIOT. OCHOBaHUS, UX Kiaccuukanus. J(ucconmanusi OCHOBaHUN M UX CBOMCTBA B CBETE TEOPUU IIEKTPOIUTHUECCKON IHUCCOIHAIINU.
B3anmopeiictBue ocHoBaHUM ¢ cosisiMu. Mcmoap30BaHne TaOIUIbI PACTBOPUMOCTH JIJIST XapaKTEPUCTUKU XUMHYECKUX CBOMCTB OCHOBaHMU. B3zaummoneiicTBue
mienoyet ¢ okcujgamu HemertayuioB. Coiu, WX AMCCOLMAIMS M CBOWMCTBA B CBETE€ TEOPHUM SJEKTPOJMTUUECKOW Auccouuaiu. B3aumopneicTBue coieir ¢
MeTalljlaMi, OCOOEHHOCTH 3TUX peakuuil. BzaumoneiictBue coneii ¢ comsimu. Mcnonp3oBaHue TaOnMIBI paCTBOPUMOCTH JJIsi XapaKTEPUCTUKH XUMHUYECKUX
CBOHUCTB cojieil. O6001eHne cBefieHni 00 OKCHIaX, X KJIacCH(PHUKAIMU U CBOWcTBaX. [ eHeTHUecKue psapl MeTajula i HeMeTaia. [ eHeTndeckas CBA3b MEXIY
KJlJaccaMHM HeopraHudeckux BemiecTB. OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. OmnpeneneHue cTeneHed OKUCICHMs JUIs AJIEMEHTOB, 00pa3yroIIMX
BEIIECTBA PA3HBIX KIIACCOB. PeakiMu HMOHHOTO OOMEHa W OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIC peakiuuu. OKHUCIHUTETh M BOCCTAHOBUTEIh, OKHCICHUE U
BoccTaHoBJeHHe. CocTaBlieHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMII METOIOM 3JIEKTPOHHOTO OanaHca. CBOWCTBA MPOCTHIX BEIIECTB —
METAJUIOB U HEMETAJUIOB, KUCIIOT U COJIEM B CBETE OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLIHA.

JlemoncTpauuu. lcnelTaHne BEMECTB M MX PAaCTBOPOB HA 3JIEKTPONPOBOJHOCTb. 3ABUCUMOCTBH 3JEKTPONPOBOAHOCTH YKCYCHOM KHCJIOTBI OT
KOHLEHTpaluu. [[BuKeHNe OKpallleHHbIX HOHOB B JIEKTPUUYECKOM ToJie. B3aumoielicTBUuE IMHKA C CEpOoM, COJITHON KUCIIOTOH, xnopuaom meau (II). I'openne
Maraus. BzauMmoielicTBrue XJIOpHOW U CEPOBOIOPOHOM BOJBI.



JlaGopatopHble onbIThl. 18. B3ammoneiicTBue pacTBOpOB XJopHaa HaTpusi W HHUTpata cepebpa. 19. IlomydeHue HepacTBOPUMOTO THUAPOKCHIA U
B3auMoOJcHcTBHE ero ¢ kuciioraMmu. 20. B3zanMmonencTeie KUCIOT ¢ ocHOBaHUAMMU. 21. B3auMoaelicTBHE KHUCIIOT ¢ OKCHIAMHU METaAJUIOB. 22. B3auMoaeiicTBue
KHUCJIOT ¢ MeTamiaamu. 23. BzauMogeicTBue KUCIOT ¢ coissMu. 24. B3aumonelcTBHe mIeIouer ¢ KuciaoTraMu. 25. B3aumopmelicTBue IHIEIOUYEd ¢ OKCHIAMHU
HeMmeTauioB. 26. B3zaumoneiictue menoyei ¢ consiMu. 27. [lonyyeHrne u cBOMCTBAa HEPACTBOPUMBIX OCHOBAaHMH. 28. B3anmMoaeicTBE OCHOBHBIX OKCHUJIOB C
kuciotaMu. 29. BzaumonelicTBre OCHOBHBIX OKCHUIOB ¢ BoJoH. 30. B3auMojeiicTBUe KHMCIOTHBIX OKCHIOB ¢ mienoyamu. 31. B3zaumoaeicTBre KHCIOTHBIX
OKcHUIOB ¢ Bomou. 32. BsaummonpeiictBue coneiic kuciaotamu. 33. BsaumoneictBue coiied ¢ nrenodaMmu. 34. B3auMmonelcTBue cojied C¢ CcOsIMH. 35.
B3auMozeincTBue pacTBOpOB COJIEH ¢ METAIIIaMHU.

IIpeomemnvle pe3yrbmamol 0Oy4eHUs:

VYyamuiicss NOJDKEH yMeTh: MCHOJb30BaTh MPU XaPaKTEPUCTUKE MPEBPAIICHHI BEIIECTB MOHSTHUS: «PACTBOP», «AJIEKTPOJUTHYECKAs TUCCOLUALIU,
«ONEKTPOJIUTHI», «HEIIEKTPOIUTBI», «CTETICHb IHUCCOIUAIINNY, «CHIIBHBIC SJIEKTPOJIMTHD», «CIIa0ble JJICKTPOJIUTHIY, «KATHOHBI», «AHHUOHBI», «KHCIIOTBI,
«OCHOBAHMSI», «COJIN», «HOHHBIE PEAKIUU», «HECOJICOOpas3yIONINe OKCUIBD, «COJIEO0pa3ylIIue OKCHAB», «OCHOBHBIE OKCHIBI», «KHCIOTHBIE OKCHIIBI,
«CpEIHHE COJIN», «KHUCIBIE COJIM», «OCHOBHBIE COJIN», «TCHETUYECKUH PIO», «OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUHNY, «OKHUCIUTEIbY,
«BOCCTaHOBHTEIbY, «OKUCICHUE», «BOCCTAHOBIICHUEY, OMHICHIBATh PACTBOPEHHUE KaK (PU3UKO-XUMUYECKUI MPOIIECC; WILTIOCTPUPOBATH PUMEpPaMH OCHOBHBIE
TTOJIOXKEHUS TEOPHH SJIEKTPOJIUTUYECKON TUCCOIMAIINHN; TEHETHYECKYI0 B3aMMOCBSI3b MEXKY BEIIECTBAMHU (TPOCTOE BEIMIECTBO — OKCHJ — THUAPOKCHI —
COJIb); XapaKTEepPH30BaTh OOIINE XMMHUUECKHE CBONCTBA KUCIOTHBIX U OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBAHUN U COJICH C TIO3UINI TEOPHH ICKTPOITUTHIECKON
JTMCCOLUMAIMHY; CYIIIHOCTh 3JIEKTPOIUTUYECKON TUCCOLUAIIMN BEUIECTB C KOBAJEHTHOW MOJISIPHOW M MOHHOW XMMHUYECKOW CBSA3bIO; CYIIHOCTh OKUCIMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIU; MPUBOAUTH MPUMEPHI PEaKLMid, MOATBEPKAAIONIMX XUMHUUYECKHE CBONCTBA KHUCJIOTHBIX M OCHOBHBIX OKCHIOB, KHCIIOT,
OCHOBAHHWI M COJIeH; CYIIECTBOBAHHE B3aUMOCBSI3HM MEXIY OCHOBHBIMHU KJacCaMH HEOPTaHMYECKHX BEIIECTB; KJIACCU(PHUIIUPOBATH XUMHUUYECKUE PEAKIIUU TIO
«M3MEHECHHIO CTETICHEH OKHMCIIECHHS AJIEMEHTOB, OOPA3yIOIINX PEarupyrolie BEIIeCTBa»; COCTABISATh YPABHEHUS SJEKTPOIUTHUECKON IHCCOIUAIUN KUCTIOT,
OCHOBAaHMH M COJIEM; MOJIEKYJISIPHBIE, TOJIHbIE M COKpAllEHHbIC WOHHBIC YPaBHEHHUS PEAKIUH C y4aCTHEM DJIEKTPOJUTOB; YpPABHEHUSI OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIHA, HCIONB3Ys METOJ JJICKTPOHHOro OanaHca; YpaBHEHHs pPEaKIMii, COOTBETCTBYIOIIMX IOCIIEIOBATEILHOCTU («IICTIOUKE))
MPEBPAIICHUH HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; ONPENENATh OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBICHUE B OKUCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHMAX; YCTAaHABIMBATH NPUYUHHO-CICICTBEHHBIC CBS3U: KJIacC BEIIECTBA — XHMMHYECKHE CBOWCTBA BEIECTBA;HAOIIONATh U
OMHCHIBATh PEAKIHMH MEXKAY DJIEKTPOJUTAMH C TIOMOINBIO €CTECTBEHHOTO (PYCCKOTO WM POJTHOTO) s3bIKA M S3bIKa XHWMHH; IPOBOJUTH OIIBITHI,
MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB.

Memanpeomemmuvie pezyibmamsl 00y4eHUs.

Yyamuiicss JOKEH YMETh: JIeTIaTh TOMETKH, BBINIHCKY, IIATUPOBAHKUE TEKCTA; COCTABIIATH JTOKJIA/l; COCTABISAThL HA OCHOBE TEKCTAa TpadUKH, B TOM YHCIIE C
npumenenueMm cpeacte MKT; BraaeTh TakuM BHUIOM H3JI0KEHUS TEKCTa, KaK PACCYXICHHE; HCIOJb30BaTh TAaKOW BHJ MBICICHHOTO (HI€aIbHOTO)
MOJIETTMPOBAHUs, KaK 3HAKOBOE MOJEJIHMPOBaHME (HA IMPUMEPE YpaBHEHUH peakUui AUCCOLMALMK, UOHHBIX YPaBHEHUH pEaKUM, MOITYypeakuil OKUCIECHHUS-
BOCCTAHOBJICHUS); pa3iuyaTh KOMIIOHEHTBHI JIOKa3aTelIbCTBA (TE3WC, apryMeHThl W (OopMy J10Ka3aTeNbCTBA); OCYIIECTBIATH TNPSIMOE HHIYKTHUBHOE
JI0Ka3aTelIbCTBO.BOJICTBA). PezepBHOE Bpems — 1—9 u.

Conep:xkanue Tem yueOHOro kypca 9 kiacca (2 4 B Hees10, Bcero 68 4)

Beegenne. O0mas XxapakTepucTMKa XHMHYECKHX JJIeMEHTOB M xumMuuyeckux peaxkumid. Ilepmoamyeckmnii 3axkon u Ilepmogmyeckas cucrema
xumuueckux jaemMenToB . U. Menaeneena (104)

XapakTepucTuKa 3JIeMEeHTa Mo ero noJjioxkeHuto B [lepuoauyeckoit cucreme xumuueckux snemeHtoB . M. Menpaeneea. CBONCTBa OKCHIOB, KUCIIOT,
OCHOBAHHMH M COJICH B CBETE TEOPHH DJIEKTPOIUTUUECKON JTUCCOIUAIMK U OKUCIICHHS- BOCCTaHOBJIEHUs. [IoHITHE O MTepeXxoaHbIX neMeHTax. AM(MOTEPHOCTD.
I'eneTndeckuil psia nepexoqHoro sieMeHra. Ilepuonnueckuil 3akoH u Ilepuoguyeckas cucremMa xumudeckux sieMeHToB . M. MengeneeBa. Xumudeckas



OpraHM3alus KUBOW M HEKUBOW NMPUPOAbI. XUMHUUECKUNA COCTAB SApa, MAHTHUU U 3€MHOM KOpbl. XMMHYECKHUE DJIEMEHTHI B KJIETKAX JKUBBIX OPraHU3MOB.
Maxkpo- u MukpossneMeHTsl. O000IIeHHE CBeIEHUI 0 XUMUYECKUX peakuusax. Knaccudukanus XUMHUUECKUX PeaKIHil Mo pa3inuyHbIM MpPU3HAKAM: «UUCIO U
COCTaB pPEarupyronmx U 00pa3yroMMXCs BEIIECTBY, «TEIUIOBON 3(PQeKT», «HAmpaBICHHE», «M3MEHEHHE CTENCHEW OKUCICHHS JJIEMEHTOB, 00Pa3yIOIINX
pearupymomue BelecTBa», «haza», «MCloNb30oBaHHe KaranuzaTopa». [loHsTHE O ckOpocTH XUMHUYECKOW peakuud. PakTophl, BIMUSIOINIME HAa CKOPOCTH
XUMHYECKHUX peaknuii. KaranuzaTopsl u katanu3. MHTHOUTOPHI. AHTHOKCHIAHTEHI.

Jlemoncmpayuu. Paznmuunbie Gopmer Tabmunsl [[. M. MenaeneeBa. Monenu aToMoB 3JieMeHTOB 1—3-ro mepuooB. Mojenb CTpOSHUS 3€MHOTO Iapa
(momepeuHsIit pazpe3). 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW peakluu OT MPUPOJIbl PEarupyrolInuX BEIIeCTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIuu OT
KOHIEHTPALlUU pearupyromux BemecTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakluy OT IUIOIIAIU CONPUKOCHOBEHMS PEarrpyroIIUX BEUIECTB («KUITSIIUN
CJI0I1»). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH pEaKLMK OT TEMIIEPATyphbl PEarupyrolX BEIeCTB. | OMOreHHBIN U reTeporeHHbli Katainu3bel. DepMeHTaTUBHBIN
katanm3. Marnbuposanue.

Jlabopamopnvie onvimer 1. [lomyueHne rupokcua IMHKA U MCCIEIOBaHUE €ro CBOMCTB. 2. MoaenupoBaHue noctpoeHus lleproamueckoil cuCTeMbl
xumudeckux snemeHToB J[. . MenzaeneeBa. 3. 3amenienue xene3oM Menu B pactBope cyiabdara menu (II). 4. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIIuu OT
MPUPOJIbI PEArMpPYIOLIUX BEIIECTB HA MPUMEPE B3aUMOJEUCTBHUS KUCIOT C METaulaMH. 5. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW peaklr OT KOHIIEHTPALUU
pearupyromux BEIIECTB HAa MPUMEPE B3aUMOJECHUCTBUS IIMHKA C COJITHOM KHUCJIOTOM pa3IMYHOW KOHIEHTpauuu. 6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
peakiuu OT IUIOHIaAN CONPUKOCHOBEHUSI Pearupyronux BEecTB. 7. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT TeMIEpaTyphl pearupyrouux BEIIeCTB
Ha npuMepe B3aumojaercTBus okcunaa menu (1) ¢ pacTBopoM cepHO# KHCIOTHI pa3IuyHON Temmeparypsl. 8. PaznoxeHue mepokcuaa BOAOPOaa ¢ MOMOIIBIO
okcuaa mapranua (IV) u karanasbl.

IIpeomemnvie pezynomamsi 00yuenus

VYyammuiicss JOJMKEH YMETh: HCIOJIb30BaTh MPU XAPAKTEPUCTUKE MPEBPALICHUN BEIIECTB MOHSITHS: «XUMHUYECKas pPEakUMsy», «PEaKlud COCTUHEHUs,
«peakUuy pa3ioXKEHUs», «peakUud OOMEHa», «peakUuu 3aMEeUICHHs», «PeaklUUd HEeUTpaTu3aluny», «IK30TePMUUYECKHUE PEAKIUN», <«OHIO0TEPMHUYECKHE
peakiumy», «OOpaTUMbIE PEaAKINH», «HEOOpaTHUMbIE PEAKIUN», «OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC PEaKIUNW», «TOMOTCHHBIC PEaKIUu», «TeTePOTeHHBIC
peaKumy», «KaTAIUTUYECKHUE PEaKLUN», «HEKATAIUTUYECKUE PEaKLHUU», «TeIioBOoM 3((EKT XUMHUECKON peaKIHH», «CKOPOCTh XHMUYECKON peakiuu,
«KaTaIM3aTop»; XapaKTepU30BaTh XUMHUYECKUE AJIEMEHTBl 1—3-T0 MepuoIoB Mo UX MosioxkeHuto B [lepuonuueckoit cucreme xumuueckux snementos Jl. U.
MenpeneeBa: XUMUUYECKUN 3HAK, MOPAIKOBBIM HOMeEp, MEpUOJ, TpYIIa, MOArPYINa, OTHOCUTENbHAs aTOMHAas Macca, CTpOEHUE aroma (3apsl sSapa, YUCIO
MIPOTOHOB U HEUTPOHOB B siZipe, 00IIee YHUCIIO AIEKTPOHOB, paclpeelieHue dJIEKTPOHOB MO JJIEKTPOHHBIM CJIOSIM, TTPOCTOE BEUIECTBO, (hOpMyIia, Ha3BaHUE U
THUII BBICILIETO OKCHJA U THAPOKCU[A, JIETYYero BOJOPOJAHOIO COCTUHEHUS (U1 HEMETAIIJIOB)); XapaKTepu30BaTh 00IIME XUMUYECKUE CBOWCTBAa aM(OTEPHBIX
OKCHJIOB U THUAPOKCUIOB; MPUBOAWTH TMPUMEPHI PEAKINH, MOATBEPKIAOIINX XHUMHYECKHE CBOHCTBA aM(OTEPHBIX OKCHUIOB M THUIPOKCHIOB; IaBaTh
XapaKTePUCTUKY XUMHUYECKUX pEaKLUUi MO YHMCIy M COCTaBY MCXOJHBIX BEIIECTB M MPOIYKTOB PEaKIUu; TeIIoBoMY 3((eKTy; HanpaBIeHUIO MPOTEKaHUs
peaKiuy; U3MEHEHHUIO CTETICHEW OKHMCIICHHUS JJIEMEHTOB; arperaTHOMY COCTOSIHMIO MCXOIHBIX BEIIECTB; YYaCTHIO KaTajau3aTopa; OOBSCHATH U MPUBOAUTH
MIpUMephl BIUSHUS HEKOTOPHIX (akTOopoB (IpUpOJa pearupyromux BEUIECTB, KOHIIEHTpAIUsl BEIIECTB, JaBJCHHUE, TeMIlepaTypa, KaTaiu3aTop, HOBEpXHOCTh
CONPUKOCHOBEHHS PEAarHpYIOIIMX BEIIECTB) HA CKOPOCTh XMUMHUYECKHUX DPEAKIMi; HAOMI0JaTh W OMUCHIBATH YPABHEHHSI PEAKIMA MEXIY BEIIECTBAMH C
MOMOUIBI0 €CTECTBEHHOT0 (PYCCKOTO WM POJHOrO) SI3bIKa M S3bIKa XMMHUHU; MPOBOAUTH OIBITHI, MOJTBEPHKIAIONINE XUMHYECKHE CBOMCTBA aM(OTEpHBIX
OKCHJIOB U TUJPOKCHUIOB; 3aBHCUMOCTh CKOPOCTH XMMHYECKON PEaKIIMU OT Pa3NudYHbIX (PaKTOPOB (MIPUPOIA PEarupyIOIIUX BEIIECTB, KOHIICHTPAIUS BEIIECTB,
JaBJIeHUE, TeMIlepaTypa, KaTalu3aTop, HOBEPXHOCTh COMMPUKOCHOBEHHUS Pearupyronnx BEIIECTB).

Memanpeomemnusbie pe3yromamul 00yuenus

VYyamuiicss TOMKEH yMeTb: ONpeAeNaTh 1elb Y4eOHOM NesTeIbHOCTH C MOMOUIbI0 YUUTENS U CaMOCTOSITENIbHO, UCKAaTh CPEICTBA €€ OCYIIECTBICHUS,
paboTasi To TJIaHy, CBEPSATh CBOM JICHCTBUS C IENII0 M MPU HEOOXOJUMOCTH HCHPABIATH OMMUOKUA C MOMOIIBIO YUUTENS U CAMOCTOSATEIHHO; COCTABISATH



AHHOTAIMIO TEKCTA; CO37[aBaTh MOJIETH C BBIJICICHUEM CYIIECTBCHHBIX XapaKTePUCTHK OOBEKTa U MPEACTABICHUEM UX B MPOCTPAHCTBEHHO-Tpauueckoil uim
3HAKOBO-CUMBOJIMYECKOH opMme; ompenensarTh BuAbl Kiaccupukanuu (€CTECTBEHHYIO M HCKYCCTBEHHYIO); OCYILECTBISATh MpPsIMOE JIEAYKTHBHOE
JTI0KA3aTeIbCTBO.

Tema 1. Metanasbl (17 4)

ITonoxxenune MeramioB B llepuommueckoi cucreMe xumuueckux snemeHToB JI. M. MenneneeBa. Meramueckas KpUCTaUIMUeCKas pelIeTKa U
MeTaJlI4eckasi Xumuueckass cBsizb. OOmue ¢usnueckue cBoiicTBa MeTayuioB. CIulaBbl, X CBOICTBa M 3HaueHHE. XHMMHUYECKHE CBOMCTBA METANIOB Kak
BOCCTAaHOBHUTEJICH, a TaKKe B CBETE UX TOJOXKEHHS B JJICKTPOXMMHUYECKOM PsIy HampsoKeHUH merauioB. Koppos3us mMeTamuioB M crocoObl OOphOBI C HEH.
Mertannsl B ipupone. O6mue cnocoObl ux noiaydeHus. O01as xapakTepucTHKa MEeT0YHbIX MeTallIoB. Metaibl B npupoze. OOmue crnocoObl UX MOITy4YeHUS.
Crpoenue atomoB. lllenounbie MeTamibl — MPOCThIE BelllecTBa. BaxkHelne cOeIMHEHUS MEI0YHbIX METAJUIOB — OKCH/JIbI, TUAPOKCHIBI U COJU (XJIOPUIBI,
KapOOHaThI, CyIb(aThl, HUTPAThI), ©X CBOWCTBA U MPUMEHEHHE B HAPOJIHOM Xo3siicTBe. Kanuiinbie ynoOpenus. O0mas XxapakTeprucTuKa 3JIEMEHTOB TJIaBHOU
noarpymnsl I rpynmnel. Ctpoenue aromoB. LllenouHo3emenbHble METAILTBI — MPOCTHIE BelecTBa. BaxkHeile coeIMHeHHs E0YHO3EMETbHBIX METAJIIIOB —
OKCHUJIbI, TUAPOKCHUIBI U COJNIH (XJOPHUABI, KapOOHATHI, HUTPATHI, CyIbdaThl, GocdaTsl), UX CBONCTBA U MPUMEHEHHUE B HAPOIHOM XO3SHCTBE. AJFOMUHUM.
Crpoenue aroma, (pU3HUECKHE M XMMHUYECKHE CBOWCTBA MpocToro BemiecTBa. COeIMHEHUS AFOMHHHS — OKCHJ M THIPOKCHI, MX aM(OTEPHBIH XapakTep.
Baxneitimme conmu amromunus. [Ipumenenue amomunus u ero coenuHeHuit. JKemezo. Ctpoenune aTtoma, (U3MYECKHE M XHMHUUYECKHE CBOMCTBA MPOCTOTO
BenlecTBa. ['enernueckue panel Fe2+ u Fe3+. Baxknelimue conu xene3a. 3Hau€HUE JKeJe€3a U €r0 COEAMHEHNH AJIs IPUPOJIbl U HAPOJHOTO XO3sICTBa.

Jlemoncmpayuu. OOpa3ibl METOYHBIX W IIEJIO0YHO3EMENbHBIX MeTauioB. OOpasiel criaBoB. B3zaumoselcTBue HATpHs, JUTHS M KAJIBIHS C BOJOU.
Komnexmust 06pa31oB coaepKammx aTfOMUHAH.

JlaGopaTopHbie onbITH. 9 B3anMozeicTBHe pacTBOPOB KUCIIOT U coyieid ¢ Metaiamu.. 10. OkpammBaHue MjIaMeH! COJISIMH IIETOYHBIX MeTauioB. 1.
B3aumopeiictBue kanpuus ¢ Boaou. 12. Ilomyuenme ruapokcuaa Kaiablusi M UCCleOBaHME €ro cBoMCTB. 13. IlomyueHue ruapokcuaa allOMUHHS U
HccaenoBaHue ero cBOMCTB. 14. B3aumopeiicTBue xene3a ¢ consiHoi kucnotoit. 15. IMomydenne ruapokcumos sxeneza (1) u (III) n u3ydeHne ux CBOMCTB.
Ilpakmuueckana paboma Ne 1 «Pewenue 3KcnepumenmaibHulX 3a0ay no pacno3HaA6aHUI0 U NOJIYYEHUI0 COeOUHEHUII MEMAl108)

IIpeomemnvie pezynomamsi 00yuenus

Vyamuiics NOMKEH yMETh: UCIOJIb30BaTh MPHU XapaKTEPUCTUKE METAUIOB U UX COCAUHEHUN MOHSITHS: «METAJUIbD», «PsSJ aKTUBHOCTU METAJIOBY,
«ILEJIOYHBIE METAJUIBI», «IEJIOYHO3EMENIbHBIE METAJIJIBIY, UCIIOJIB30BATh UX MPU XapaKTEPUCTUKE METAIUIOB; 1aBATh XaPAKTEPUCTUKY XUMHUYECKUX AJIEMEHTOB-
METaJUIOB (ILIEJTOYHBIX METAJUIOB, MarHus, KajlbliMsl, aTIOMUHUSA, Kelie3a) MO MX MNoJokeHuto B I[lepuonnueckoid cucteme XuMuyeckux siaeMeHtoB J[. U.
MenzeneeBa (XUMUYECKHIl 3HAK, MOPSAKOBBIA HOMEp, MEPUOM, TPyMIa, MOArpyMna, OTHOCUTENIbHAs aTOMHAs Macca, CTPOCHHE aToMa (3apsl siapa, YUCIO
IIPOTOHOB U HEUTPOHOB B s1pe, 00IIee YHCIO HIEKTPOHOB, paclpeieieHue JEKTPOHOB 110 JIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, (hopMyiia, HA3BaHUE U
TUIl BBICHIETO OKCHA W TUAPOKCHIA); HA3bIBaTh COEIMHEHHUS METAJUIOB M COCTaBIATh MX (OpMYIbl MO HA3BaHMIO; XapaKTepU30BaTh CTPOEHHUE, 00Iue
(du3HYECKre U XUMUYECKUE CBOWCTBA MTPOCTHIX BEIIECTB-METAIIIOB; OOBSICHITH 3aBUCUMOCTh CBOMCTB (MJIH MPEACKA3bIBATh CBOMCTBA) XUMUYECKUX IIEMEHTOB-
METaJIOB (paJnyc, MEeTaNInYeCcKHEe CBOWCTBA 3JIEMEHTOB, OKHUCIUTEbHO-BOCCTAHOBUTEIbHBIE CBOICTBA 3JEMEHTOB) M 00pa3yeMbIX HMH COEAMHEHUMN
(KMCTTIOTHO-OCHOBHBIE CBOMCTBA BBICHIUX OKCHIOB U THAPOKCHJIOB, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MoJiokeHust B [lepronuueckoit cucreme
xumuueckux sneMenToB [1. Y. Menaeneesa; onuchiBaTh 00IIME XMMHUECKHUE CBOMCTBA METAJIOB C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOT0 WIIM POJHOTO) S3bIKA U
SI3bIKa XUMUU; COCTABIISATh MOJIEKYJISIPHBIE YPaBHEHHUSI PEAKIUH, XapaKTEePU3YIOIINX XUMUUECKIE CBOMCTBAa METAJIIIOB M UX COEIMHEHUM, a TAKKE IJIEKTPOHHBIE
YPaBHEHHUs MPOILIECCOB OKHUCIEHHUSA-BOCCTAHOBIICHUS; YPAaBHEHHUs SJEKTPOJIMTHUYECKOW UCCOLMALMU; MOJIEKYJAPHBIE, IMOJHBIE M COKPALIEHHbIE HOHHBIE
YpaBHEHHUS PEAKIUN C y4aCTUEM DJIEKTPOJIMUTOB; YCTaHABIMBATh NMPUUYUHHO-CICACTBEHHBIE CBSA3M MEXIY CTPOCHHEM aToMa, XUMHUYECKOH CBSI3bI0, THUIIOM
KPUCTAIJIMYECKON PEIIeTKH METANIOB M HMX COEIUHEHHUH, UX OOmMMH (PU3NYECKUMH M XUMUYECKHMMH CBOWCTBAMH; OMHMCHIBATH XMMHUYECKHE CBOMCTBA
HIEJIOYHBIX U LIEJI0YHO-3€MEIbHBIX METAJNIOB, a TAKXKE ATIOMUHMS U Kejie3a U UX COSAMHEHUHN C MOMOILBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) sI3bIKA U



SI3bIKa XUMUU; BBINOJNHSITH, HAOMIOJATh W OMHCHIBATH XMMHUYECKUN DKCIEPUMEHT MO PACIO3HABAHUIO BAKHEHIIMX KAaTHOHOB METAIIOB, THIPOKCHUJI-MOHOB;
SKCIEPUMEHTAIBHO MCCIIEI0BATh CBOMCTBA METAIOB U UX COCAMHEHUH, pelarh SKCIEPUMEHTANbHBIE 33/1a4i MO TeMe «MeTauibl»; ONKUCHIBATh XUMUYECKUN
AKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOTO) SI3bIKA M S3bIKA XMMHHM; MMPOBOJUTH PACUETHl IO XUMUYECKHM (opMysiaM U ypaBHEHUSM
peaKuii, MPOTEKAIOIIMNX C Y4aCTUEM METAJIOB U UX COCAMHEHU.

Memanpeomemnusbie pe3yromamul 00yuenus

VYyamuiics ToMKeH yMeTh: paboTaTh MO COCTAaBIEHHOMY IUIaHy, HCIOJb3Ysl Hapsily C OCHOBHBIMH U JIOTIOJHHUTENBHBIE CPEICTBA (CIPaBOYHYIO
TUTEepaTypy, ciuoxusie mpudopsl, cpencrsa MKT); ¢ momompio yuuTens oTOMpaTh AJs pelieHHus Y4eOHBIX 3a7ad HEOOXOIUMBIC CIOBAPH, YHITUKIONESIHUH,
CIPAaBOYHMKH, 3JIEKTPOHHBIE AMCKH; COIMOCTaBIATH M OTOWMpaTh HH(OpPMALNIO, MOJYUYEHHYI0 M3 Ppa3IUYHBIX HCTOYHUKOB (CIOBAapH, SHLMUKIIONEINH,
CIPAaBOYHHKH, IJICKTPOHHBIE TUCKH, CeTh MHTEpHET); MpeacTaBiIsaTh HHPOpPMALUIO B BUE TAOIHUIl, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJE C MPUMEHEHUEM
cpenctB UKT; opopmMisTe CBOM MBICIM B YCTHOM W NMUCBMEHHOW PEUYM C YYETOM CBOMX YYEOHBIX M KHU3HEHHBIX PEUEBBIX CUTYyaIlud, B TOM YHCIE C
npumeHeHneM cpenctB UKT; cocTaBiasTh peLieH3HI0 Ha TEKCT; OCYIIECTBIATh JOKA3aTEIbCTBO OT IPOTUBHOTO.

Tema 2. HemeTtasibl (28 u)

OO0mmas xapakTepuCTHKa HEMETaIOB: TojiokeHue B llepuomnueckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa, 0COOEHHOCTH CTPOCHHS
aTOMOB, AJeKTpooTpHuIaTenbHOCTh (D0) Kak Mepa «HemeTamnuHocTH», psiax 0. Kpucramnmdeckoe CTpoeHHE HEMETAZIOB — MPOCTHIX BEIIECTB.
Annorponusi. ®uznyeckne cBocTBa HEMETAIOB. OTHOCUTENBHOCTh MOHIATHH «MeTau» U «HemeTa». Bonopon. Ilonoxkenune Bogopoaa B [lepuoauyeckoit
cucreme xumuueckux snemeHtoB JI. M. MenneneeBa. CtpoeHne atoma U MOJIeKyJibl. DPU3NYECKHUE U XUMHUYECKHE CBOWMCTBA BOJIOPOJ]A, €r0 MOJIYyYECHHUE U
npuMeHenne. Boga. Ctpoenue mosekynsl. BogopoaHas xuMudeckas cBsizb. Dusnueckue CBONCTBA BOJBI. AHOMAJIMHM CBOWCTB BOABL. [ mapoduibHble U
ruapooOHBIE BelIecTBa. XUMHYECKHE CBOMCTBA BoAbL. KpyroBopoT Boasl B mpupoje. BogoouncTtka. Alspamnus Boabl. beitoBbie GumbTpel. MuHepaibHbIC
BOJbI. JIMCTHIIITMpOBaHHAs BOJA, €€ TMOJydeHue M npumeHeHue. OOmas xapakrepucTtuka rajgoreHoB. CtpoeHue atomoB. IIpocTeie BemiecTBa M OCHOBHBIE
COCIMHEHMS TaJoTeHOB, UX CBoWcTBa. KpaTtkue cBepenus o xjope, 6pome, prope u mone. IlpuMeHeHre rajJoreHoB M UX COSAMHEHUH B HAPOJIHOM XO3SHCTBE.
Cepa. CtpoeHnne aToma, aIOTPOIUs, CBOWCTBAa U mpuMeHeHHe pomOudeckoii cepbl. Okcunbl cepsl (IV) u (VI), ux momydeHue, CBOCTBa U MPUMEHEHUE.
CepHast KHCIIOTa M €€ COJIM, UX MPUMEHEHHE B HapoAHOM Xo3siicTBe. [Ipom3BOACTBO cepHOU KUCTOTHL. A30T. CTpoeHHE aToMa M MOJIEKYJbl, CBOMCTBA
IIPOCTOr0 BeEILECTBA. AMMMAK, CTPOEHHUE, CBOMCTBA, MOIy4YeHHEe U npuMeHeHue. Colu aMMOHHUA, UX cBoiicTBa M nmpuMmeHeHue. Oxcuasl azora (II) u (IV).
ABOTHas KHCIJIOTa, €€ CBOMCTBA U MpuMeHeHne. Hutpatbl u HUTPUTHI, TpobJieMa X COJep KaHMs B CEITbCKOXO3IMCTBEHHOM MPOIYKIIUUA. A30THBIE yI0OpEHHS.
®ochop. CtpoeHue artoma, amuIOTpomusi, cBoWcTBa Oemoro u KpacHoro (ocdopa, ux npumeHeHue. OcHOBHBIC coenuHeHUs:: okcuna ¢docdopa (V) u
oprodocdopnas kuciora, Gocharsl. Dochopusie ymodpenus. Yriepon. CTpoeHne aToma, ajuIOTPOIHs, CBOMCTBAa Momudukanuid, mpuMmeHeHue. OKCHIbI
yraepoaa (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaTsl: KaJubIMT, COJa, MOTAIl, X 3HAUYEHHE B MPUPOJE M *KHU3HU uenoBeka. Kpemuuit. CtpoeHue
aToMa, KpUCTAJUTMYECKUH KPEMHUM, ero cBoicTBa u npuMeHnenune. Okcua kpemuus (IV), ero nmpupoaasie pazHOBUIHOCTH. CUIMKATHI. 3HAYCHUE COSTUHEHUN
KPEMHHS B )KMBOM U HE)KUBOU Ipupoje. IIoHsATHE 0 CHUIMKATHON TPOMBIIIIIEHHOCTH.

Jemonctpanuu. OOpasipl TaIOTeHOB — MPOCTHIX BemecTB. OOpasibl MPUPOIHBIX COSAMHEHUHN XJIopa, cephl, pocdopa, yriaepona, kpemuus. O6pasibl
BOXHEUIIIMX JIJIs1 HAPOAHOTO X03s1icTBa Cynb(aToB, HUTPATOB, KapOOHATOB, (hocaros. OOpa3Ibl CTEKIIA, KEPAMHUKH, LIEMEHTA.

Jlaboparopupie ombiTl. 16. [lomyuenume u pacro3HaBaHue Bojopoaa. 17. MccnemoBaHue MOBEpXHOCTHOTO HaTsKeHHs Boabl. 18. PacTBopeHme
NepMaHraHaTa Kajus Ui MEeJHOTro Kymopoca B Boje. 19. O3HakoMyeHHe ¢ KoJUleKIued ObITOBBIX GuiabTpoB. 19. O3HaKOMIIEHHE C COCTAaBOM MHHEPaTbHOU
Bonbl. 20. KadecTBeHHas peakuus Ha rajoreHu-uoHbl. 21. IlonyueHune u pacno3HaBaHue kuciopozaa. 22. ['opeHue cepbl Ha BO3yXe M B Kuciopoue. 23.
CpoiicTBa pa3daBiieHHON cepHOU KUCIOTHL. 24. M3ydeHue cBOHCTB ammuaka. 25. Pacno3HaBaHue cojeit ammonusi. 26. CBoiicTBa pa30aBleHHOW a30THOM
KHUCJIOTHI. 27. B3aumoselicTBre KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI ¢ Meabio 28. PaciosnaBanue docdaron. 29. ['openue yrisa B kucnopoze.30. [lepexon
KapOOHATOB B TUIPOKAPOOHATHI.



Ilpakmuueckaa paboma Ne 2 Pewenue rxcnepumenmansvhvlx 3aoau no meme «lloozpynna zanozenoe» Ilpaxmuueckas pavoma Ne 3 Pewenue
IKcnepumenmanvHuvix 3a0au no meme «lloozpynna xucnopooa» Ilpakmuueckas pavoma Ne 4 «llonyyenue, cooupanue u pacnoznasanue 2a306)

IIpeomemmnuwie pesynvmamol 00yYeHUs.

VYyammiicss TOJDKEH yMEThb: HMCIOJb30BaTh MPU XapaKTEPUCTUKE METAUIOB M HUX COCJUHEHUN MOHSATHS: «HEMETaJUIbl», «TaJOT€HbI», «AJJIOTPOIHBIE
BUJIOM3MEHEHHUS», «KECTKOCTh BOJIBI», «BPEMEHHASI JKECTKOCTh BOJBI», «IIOCTOSTHHAS JKECTKOCTh BOJIBI», «0OIIas KeCTKOCTh BOJBIY; JaBaTh XapaKTEPUCTUKY
XUMHUYECKHUX 3JIEMEHTOB-HEMETAJIOB (BOJOPO/Ia, TaJOTeHOB, KUCIOPOAa, Cephl, a3oTa, ¢hocdopa, yriepoaa, KpeMHUs) 1o UX mojoxkeHuto B [leproanueckoit
cUCTEME XUMHUYecKuX uieMeHToB [[. V1. MenzaeneeBa (XUMHUUYECKUI 3HAK, MOPSAIKOBBIM HOMED, NIEPUOJA, IPYyMIA, NOArPYINa, OTHOCUTENbHAS aTOMHAsl Macca,
CTpoeHHe aToMa (3apsif sipa, YUCIO MPOTOHOB M HEUTPOHOB B siApe, 00IIee YHCIIO FIEKTPOHOB, paclpe/iesieHre JIEKTPOHOB MO JIEKTPOHHBIM CII0SIM), IPOCTOE
BelIeCTBO, opMyna, Ha3BaHWE M THUM BBICIIETO OKCHIA M THAPOKCHIA, (hOpMyJa M XapakTep JEeTy4ero BOJAOPOJHOTO COCTUHEHUS); HA3BIBATh COCIUHEHUS
HEMETAJJIOB M COCTaBJIATh MX (POpMysbl MO Ha3BaHHUIO, XapaKTEpHU30BaTh CTpPOEHHUE, o0mMe (QU3ndecKue M XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIECTB-
HEMETAIIJIOB; OOBSCHATH 3aBUCUMOCTHh CBOMCTB (MJIM IMPEICKA3bIBAaTh CBOMCTBA) XMMHUYECKUX SJIEMEHTOB-HEMETAIUIOB (panyc, HEMETAUTMYECKUE CBOMCTBA
AJIEMEHTOB, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBOWCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMH COEIMHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIIOB U
TUAPOKCHUJIOB, JIETYYUX BOJOPOJHBIX COCIUHEHUN, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT mojiokeHus B [lepmonnueckoil cucteMe XMUMHUYECKUX
sanemenToB J[. M. MenneneeBa; onuceiBaTh 00IIMEe XMMHUECKHE CBOMCTBA HEMETAIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WUJIM POAHOIO) SI3bIKa U SI3bIKA
XUMHUU; COCTABJISITH MOJIEKYJISIPHBIE YPaBHEHHUS PEeaKlUid, XapaKTepU3yIINX XUMUYECKUE CBOMCTBA HEMETAJJIOB U UX COCAMHEHUM, a TaKXKe SJEKTPOHHBIC
YpPaBHEHUs MPOLECCOB OKHUCIECHHUSA-BOCCTAHOBIICHUS; YPAaBHEHHUs SJEKTPOJIMTHYECKOW IUCCOLMALMU; MOJIEKYJAPHBIE, IMOJHBIE M COKPALIEHHbIE HOHHBIE
YpaBHEHHUS PEAKIUNA C y4yaCTUEM DJIEKTPOJIMTOB; YCTaHABIMBATh NMPUUYUHHO-CICACTBEHHBIE CBSA3M MEXIY CTPOCHHEM aToMa, XUMHUYECKOH CBSI3bI0, THUIIOM
KPUCTAIJINYECKON PEIIeTKH HEMETaUIOB U UX COEIUWHEHUH, MX o0muMH (PU3MUEeCKMMH M XMMUYECKUMHU CBOICTBaMH; OMUCHIBATH XMMHUYECKHE CBONCTBA
BOJZIOPOJIa, TaJIOTEHOB, KUCIOPO/Ia, CEPhI, a30Ta, docdopa, rpaduTa, anmasza, KpEMHHUS U UX COSIUHEHUH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UM POTHOTO)
S3bIKa M SI3bIKa XMMUU; OMUCHIBATH CMOCOOBI YCTPAHEHUS >KECTKOCTH BOBI M BBIMOJHATH COOTBETCTBYIOUIMI MM XUMHUYECKHI SKCIEPUMEHT; BBIMOIHSITD,
HAOJII0AaTh U OMUCHIBATh XMMHUYECKUH SKCIIEPHUMEHT MO paclo3HaBaHWIO MOHOB BOJOPOJAa M aMMOHUS, Cyibdar-, KapOoHaT-, CUIMKAT-, (ocdar-, XIopua-,
OpoMHI-, HOJUA-NOHOB; SKCIIEPUMEHTAIBHO HCCIIE0BaTh CBOICTBA METAJUIOB U UX COSAMHEHMI, pelaTh SKCIIEpUMEHTalbHbIE 3a7auu 1o TeMe «HemeTanisiy;
OMUCHIBATh XUMUUYECKHM IKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOI'O (PYCCKOTO MM POJHOIO) SI3bIKA U SI3bIKa XMMHH; MPOBOAUTH PACUEThl MO XMMHUYECKUM
dbopMynaM U ypaBHEHHUSM PEaKIIHii, MTPOTEKAIOIIUX C YYaCTHEM HEMETAIOB U UX COCTUHEHHIA.

Memanpeomemnusbie pe3yromamul 00yueHus

VYyamuiics NOJKEH yMeTh: OpraHM30BBIBaTH yueOHOE B3aMMOJEWUCTBHE B Tpymie (pacmpelneisTh poJid, JTOTOBapUBAThCs IPYr € APYroM U T. 1.);
MpeIBUIETh (MPOTHO3UPOBATH) MOCIIEICTBUS KOJUIEKTUBHBIX PEIICHU; MOHUMATh IPUYHUHEI CBOET0 HEYyCIleXa U HaXOUTh CIIOCOOBI BBIXO/IA U3 ATON CUTYAIUH;
B IMAJIOTE C YUUTEJIEM YUUTHCS BhIpaOaThIBaTh KPUTEPUHU OLEHKU U OIMPENENsITh CTENEeHb YCIEITHOCTH BBIIIOJHEHHUS CBOel paboThl U paboThI BCEX, UCXOS U3
MMEIOIINXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUU OIIEHKU U TOJIb30BAaThCSI MMM B XOJ€ OLEHKM M CaMOOLIEHKH; OTCTauBaTh CBOIO TOYKY 3pEHHS,
apryMeHTUpPYs €e€; MOJATBEP)KIaTh apryMeHThl (paKTaMu; KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHIO; CIyIIaTh JPYTHX, MbITATbCS MPUHUMATH JIPYTYIO TOUKY
3peHusi, OBITh TOTOBBIM HW3MEHUTH CBOIO TOYKY 3PEHHsSI; COCTaBIATH pedepar Mo ompeaeneHHOW (opme; OCYIIECTBIATh KOCBEHHOE pPa3AelUTEIbHOE
J0Ka3aTeIbCTBO.

Tema 3. O60011eHUE 3HAHMIA 10 XUMMU 32 KYPC OCHOBHOI mKoJbI. [loaroroBka k rocynapcrsenHoi utoropoii arrecrauuu (F'MA) (134)

[Tepuoauueckuii 3akoH u Ileprnonndeckas cucrema xumuueckux 3neMeHToB [[. . MenaeneeBa. @U3MYECKHl CMBICT MOPSAIKOBOTO HOMEpPA HJIEMEHTA,
HOMEPOB NEPHOJIa U TPYNIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B MEPUOJAX U TPYyMMax B CBETE MPEACTABICHUI O CTPOCHUH
aTOMOB 3JIEMEHTOB. 3HaueHue [lepuonnueckoro 3akoHa. Buabl XUMUYECKHUX CBSI3€M W THIIBI KPUCTAJUIMYECKUX PEIIETOK. B3auMOCBSA3b CTPOECHHS U CBOMCTB
BemiecTB. Kitaccuukanusi XUMUYECKUX PEaKIUil 10 Pa3IMYHBIM MPU3HAKAM (YHCIIO U COCTAaB PEAarupyroIIUX M 00pa3yoNUXCs BEIIECTB; HATHYME TPaAHUIIBI



paznena ¢a3; TeroBoi 3¢ (heKT; n3MEeHEHUE CTENCHeH OKMCIEHUSI aTOMOB; HCIIOIh30BaHUE KaTaIH3aTopa; HanpaBieHue mpoTekanus). CKOpoCTh XUMUIECKHIX
peakuuil u ¢aktopsl, Bausone Ha Hee. OOpPaTUMOCTh XUMHUYECKHX pPEaKIMid U CIOCOOBl CMEIIEHUs XUMHUYECKOro paBHOBecHs. lIpocTeie U ClOXHBIE
BeIIIEeCTBA. Metamael 1 HeEMeTaJUIBL. | eHeTHUYeCcKHe pdaAabl METallla, HEMCTAJLJIa U MEPCXOAHOr0 METallia. OKCI/II[BI U TUAPOKCHBL (OCHOBaHI/ISI, KHCJIOTHI,
amdoTepHble THIPOKCHIBI), coiu. VX cocTaB, kiaccudukaius 1 00Ire XMMUYECKUe CBOMCTBA B CBETE TEOPUH IIEKTPOIUTHUECKOM THCCOIMALINH.

Jluunocmuvie pezynomamol 00yueHus

VYyamuiics J0DKEH: 3HaTh M TOHUMaTh: OCHOBHBIE HCTOPUYECKUE COOBITHSI, CBSI3aHHBIE C PAa3BUTHUEM XMMHH U 00IECTBA; JOCTUKEHHS B 00JaCTH XUMUHU
U KyJIbTypHBIE TPAIUIMH (B YACTHOCTH, HAyYHbIE TPAIUIIMH) CBOCH CTpaHbl; OOIIEMUPOBBIE TOCTHKEHUS B 00JIACTH XMMHUHU; OCHOBHBIE IIPUHLIUIIBI U TIPaBHIIA
OTHOIICHUS K MPHUPOJAE; OCHOBBI 3J0POBOr0 00pa3a >KU3HM U 3/10pOBbecOEperarolux TEXHOJOTHM; MpaBHiia MOBEACHHUS B YPE3BBIYANWHBIX CUTYaIUAX,
CBsI3aHHBIX C BO3HCﬁCTBHCM Pa3JIMUHBIX BCHICCTB; OCHOBHLIC IIpaBa U 065133_HHOCTI/I rpaxiaHruHa (B TOM 4YHUCJIC yqamerocsl), CBA3aHHBIC C JIMYHOCTHBIM,
npoecCHOHATBHBIM U KU3HEHHBIM CaMOOIpeIeIeHHEeM; COIIMAIbHYI0 3HAYMMOCTh U COJEpKaHUE MPOQECCHii, CBA3AHHBIX C XMMHEH; UCIBITHIBATh: YYBCTBO
TOPJIOCTH 32 POCCUHCKYIO XMMHUYECKYIO HayKy M YBa)K€HHE K HCTOPUU €€ Pa3BUTHS;, yBAKCHHUE U MPUHATHE TOCTHKEHUN XUMHUU B MUPE; JIIOOOBb K MPHUPOJIE;
yBaKEHHE K OKPYKAIOIUM (yJaluMcs, YIUTESIM, POIUTENSIM U JIp.) — YMETh CIylIaTh W CIbIIIATh MapTHepa, MPU3HaBaTh MPaBO KaXJI0T0 Ha COOCTBEHHOE
MHCHUC, IPUHUMATh PCIICHHUA C YUCTOM HOSI/ILII/Iﬁ BCCX YUACTHUKOB; HYBCTBO IMPCKPACHOTO U 3CTCTUUCCKHUX YYBCTB HAa OCHOBC 3HAKOMCTBA C MUPOM BCUHICCTB U
UX TpEeBpallleHUui; CaMOYBa)K€HHE M SMOILMOHAIBHO-TIOJIOKUTEIFHOE OTHOLIEHHE K cebe; MpU3HaBaTh: LIEHHOCTh 3J0POBbsSI (CBOETO M JAPYTUX JIOJEH);
HEO0OXOIMMOCTh CAaMOBBIPKEHUS, CAMOpEATH3AINH, COIMATBLHOTO TMPU3HAHUS, OCO3HABATH: TOTOBHOCTh (MJIM HETOTOBHOCTh) K CAMOCTOSITETBHBIM TOCTYITKAM
U ICMCTBUSIM, OTBETCTBEHHOCTh 32 UX PE3YJbTaThl; TOTOBHOCTD (MJIM HETOTOBHOCTD) OTKPBITO BbIPaXaTh U OTCTAUBATh CBOIO MO3UIUIO U KPUTHYHO OTHOCUTHCS
K CBOUM IHOCTYIIKaM,; MPOABJIATH: 9KOJIOTMYCCKOC CO3HAHUC, I[O6pO)KeHaTeJIBHOCTB, AOBCPUC U BHUMATCIIBHOCTD K JIOASAM, TOTOBHOCTH K COTPYAHHYCCTBY U
Ipyx)0e, OKa3aHWIO TOMOIIM TeM, KTO B HEH HYXKIaeTcs; OOOOIIECHHBIN, YCTOMYMBBIA W W30MpATEIIbHBIA IMO3HABATEIbHBIM WHTEPEC, WHUIMATUBY W
JIIO603HEITCJIBHOCTL B HU3YUYCHUU MHpa BCIICCTB U peaKHI/Iﬁ; HOCJIICYCTPEMIICHHOCTL U HAaCTOMYMBOCTL B JOCTHOKCHUH ueneﬁ, TOTOBHOCTL K IMPEOAOJICHUIO
TpyaHOCTEH; YOEKIEHHOCTh B BO3MOXKHOCTH MMO3HAHUS MPHUPOJBI, HEOOXOAUMOCTH Pa3yMHOTO HCIOJB30BAaHUS JOCTHKEHMM HAyKW U TEXHOJOTHH s
Pa3sBUTHUA O6H_IGCTB3_; YMCTh: YCTaHABJIMWBATH CBA3b MCKAY HCIbIKO HU3YUCHUA XUMHUH H TCM, IOJId YC€ro OHa OCYHICCTBJIISACTCA (MOTI/IBaMI/I); BBITIOJIHATH
KOPPUTHPYIOIIYIO CaMOOLIEHKY, 3aKJIIOYAIOUIYIOCs] B KOHTPOJIE 3a MPOLIECCOM U3YYEHHS] XUMUU U BHECEHUH HEOOXOAMMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMX
dTamaM M croco0am M3ydeHHUs Kypca XUMUU; BBITIOTHATH PETPOCIIEKTUBHYIO CAMOOIIEHKY, 3aKTI0YAIONIYIOCS B OIIEHKE MPOIecca U pe3yibTara U3y4eHHs Kypca
XUMHH OCHOBHOM HIKOJIBI, MTOJIBEICHUU UTOIOB Ha OCHOBE COOTHECEHHS IIeJiel U pe3y/ibTaToB; CTPOUTH KU3HEHHBIE U MpodecCHOHaIbHbIE TUIAHBI C YYETOM
KOHKPCTHBIX COLIMAIBHOUCTOPUUCCKUX, MMOJIUTUICCKUX U OKOHOMHUYCCKUX yCHOBHﬁ; OCO3HaBaThb CO6CTB€HHBI€ HNCHHOCTU U COOTBCTCTBUC UX NMPHUHHUMACMBIM B
KU3HU PEICHUSIM; BECTU IMAJOr Ha OCHOBE PaBHOMPABHBIX OTHOIIEHUN U B3aUMHOI'O YBa)XCHHS; BBIJENATh HPABCTBEHHBIN acleKT MOBEIEHUS U COOTHOCUTH
MOCTYINKH (CBOM M JIPYTHX JIIOJIEH) U COOBITHUSA C MPUHATHIMUA STHUYECKUMH HOPMaMH; B IpeJlesiax CBOMX BO3MOXKHOCTEH MPOTHBOACHCTBOBATH NEHCTBUSAM U
BIIUSTHUSIM, IPEACTABIISAIONIUM yIPO3Y KU3HH, 310POBbIO U O€30MaCHOCTH JIMYHOCTH U 0OIIECTBA.

YyeOHo-TeMAaTHYECKHI IIJIAH

Ne | HaumenoBanue Bcero N3 Hux
n/n | TeMbl YacoB




IIpakTuyeckune padoTsl KonTposbHbie YPOKH
padoThI
TemaTnueckoe NJIaHMPoOBaHUe § Kiacc
1. | Beeacuue 5 Nel. TIpuems! obparieHus 4
¢ 1abopaTOpPHBIM
o0opymoBaHuEM U
HarpeBaTeIbHbIMU
npudopamMu
2. | Temal 9 K.P. Nel 8
ATOMBI
XUMUYECKHUX
3JIEMEHTOB
3. | Tema?2 6 6
IIpocTeie BemecTBa
4. | Tema3 15 No2. TlpuroroBnenune K.P. Ne2 13
pacTBopa caxapa ¢
Coenunenue 3aJJaHHOM MacCOBOH HoJjei
XUMUYECKHUX pacTBOPEHHOT'0 BEIIECTBA
3JIEMEHTOB
5. | Tema 4 13 Ne3. Tlpusnaku K.P. Ne3 11
XUMUYECKHUX PEaKLUU
N3menenus,

nmpoucxondmue ¢
B€IICCTBaAMU




6. | Tema$s 20 Ne4. Pemienne K.P. Ne4 17
AKCIIEPUMEHTAIIbHBIX
PacTBOpenue. 3a7a4 Hrorosas
PactBopsI. KOHTPOJIbHAs
CaoiicTBa padora K.p.NeS
pacTBOpOB
JJEKTPOJIUTOB
Hroro: 68 4 5 59
TemaTuyeckoe miIaHMpoBaHue 9 Kiace
1 | Beegenune. O6mmas 10 K. p Nel 9
XapaKTepUCTHKA
XUMHUYECKHX
3JIEMEHTOB U
XUMHUYECKHX
pEeaKLHii.
Ilepuonnueckuii
3aKOH U
ITepuonnueckas
cucreMa
XUMHWYCCKUX
DJIEMECHTOB
J.11.Menneneepa
2 | Temal 17 Nel Pemenue K. p.Ne2 15
AKCIIEPUMEHTAIIbHBIX
Meransl 3a/1a4 10 pacro3HaBaHUIO
Y TIOJTYYECHUIO COCTUHEHUIN
METaJIJIOB
3 | Tema2 28 No2 Pemenue K. p. Ne3 24
AKCIIEPUMEHTAIIbHBIX
Hewmerannsl 3a/1a4 10 TeMe

«Ioarpymra rajgoreHoB»




Ne3 Pemenue
AKCTICPUMEHTATBHBIX
3a7a4 10 TEME
«IToarpyrira KUciIopoia»

Ned «Ilonyuenue,
cobupanue u
pacro3HaBaHHE I'a30B»

Tema 3 O6006meHNE
3HAHUU M0 XUMUU
3a KypC OCHOBHOU
IIKOJIBI.
[Toxroroska k
OcHOBHOMY
['ocynapcTBeHHOMY
Ox3ameny (OI'9)

13

K. p. Ne4

12

HTroro:

68

60




TemaTn4yeckoe NVIaHNPOBaHHUeE € y4eTOM padoyeil NpOorpaMMbl BOCIIMTAHUSI 00pa30BaTe/bHOH OPraHu3aluu

8 Kimacc

Paznen

TeMmbl

JacoB

KomnunuectBo

JacoB

OcHOBHBIE BUJIBI ICATEILHOCTH OOyUaronmxcs (Ha ypoBHE
YHUBEPCAITBHBIX YU€OHBIX IEHCTBHIA)

OCHOBHBIE
HaIpaBJICHUS
BOCIIUTATCJIbH
o
ACATCIIBHOCTHU

BBenenune

v | KonnuecTBO

[Ipenmer xumuu. BemecTna.
Nuctpykrax no Th

—

OrnpezenieHus MOHATUM «aTOM», «MOJIEKYJIa», «XUMUYECKUN PJIEMEHT,
«BEIIECTBOY, «IPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY, «CBOWCTBA
BCLICCTB». OHI/IcaHHe )41 CpaBHeHI/Ie Hpel[MeTOB I/ISY‘-ICHI/ISI
eCTeCTBeHHOHay‘-IHLIX JUCHUIIIIMH, B TOM 4YHUCJIC XMMHH. Knaccnq)mcaum{
BEILIECTB I10 COCTABY (IIPOCTHIE UCIOXKHBIE). XapaKTEPUCTHKA OCHOBHBIX
METO/IOB H3YYCHHsI €CTECTBEHHOHAYYHBIX TUCIMIUIMH. Pa3znuuenue tena
1 BEIIECTBA; XUMHUUECKOTO 3JIEMEHTa UTIPOCTOr0 BemecTBa. OnucaHue
($hopM CyIIECTBOBaHMSI XUMHUECKHUX dJIEMEHTOB; CBOMCTB BEIIIECTB.
BrimonnHeHNE HEMOCPEICTBEHHBIX HAOIOICHUI U aHAJIN3 CBOWCTB
BEIIIECTB U SBJICHUH, MPOUCXOISAIINX C BEIIECTBAMH, C COOTIOICHUEM
MpaBUJI TEXHUKHU Oe3onmacHOCTH. OGopMileHHne 0TYeTa, BKIIFOYAIOIIETO
omucaHue HAOJIIOICHHS, €TO Pe3yIbTAaTOB, BEIBOIOB. Vcronp30Banne
(U3HYECKOTO MOJIEITUPOBAHHS

5,7,8

[IpeBpamenus Beniects. Poiib
XUMUU B )KU3HH yesoBeka. Kpatkue
CBEJICHUS 110 UCTOPUU PA3BUTHS
XUMUHU

Onpe;[eneHmI MOHATHN «XUMHYECKIE SABJICHUA), (((bl/ISPI‘{eCKI/IG SBJICHUA.

OOBsicHeHHE CYIIIHOCTH XUMUYECKUX SIBIICHUH (C TOUKU 3pEHUsI aTOMHO-
MOJIEKYJIIPHOTO YUYE€HHUSI) U UX TPUHIIUITUATBHOTO OTIUYHS OT
¢bu3nUecKkux siBIeHUH. XapaKTepUCTHKa POJIM XMMHUHU B )KU3HU YEJIOBEKA;
POJIA OCHOBOIIOJIO)KHUKOB OT€UYE€CTBEHHOM XUMHU. CocTaBlieHHE
CJIOKHOTO TU1aHa TekcTa. [lonydyeHne xumudeckoil HHGOpMaLUU U3
Pa3INYHBIXUCTOYHUKOB




Ilpakmuueckaa paboma Nel

Pabota ¢ mabopaTtopHbIM 000pPYIOBAaHHEM M HarpeBaTEILHBIMU

«lIpuemot pruOopaMy B COOTBETCTBUU C NMPABUIAMH TEXHUKHU 0€30MIaCHOCTH. >
o0pawienusn c 1a60pamopHvim BrimonnHeHNE pOCTEHIITNX MPUEMOB 00paleHus ¢ 1a00paTOPHBIM
obopyoosanuem u 000pyZ0BaHUEM: C JIAOOPATOPHBIM IITATHBOM, CO CIIUPTOBKOM
HazpesameabHbIMU RPUOOPAMU Y.
Th
3Haku (CUMBOJIBI) XUMHUYECKUX OrnpenenieHus MOHATUN «XUMUYECKUN 3HAK, WU CUMBOJD, 5
anemeHToB. Tabmuma J1.1. «KOX(PPUIHEHTBI», «MHICKCH». Omrcanue TabJInIHON (opMBI
Menneneesa [Tepuoanueckoit cucremsl XxumMuieckux 3aeMeHToB JI.M.Menneneena.
Ornmcanue mojaokeHus daeMenTa B Tadbiuie [[.M.Menneneena.
Hcnonbs3oBanne 3HaKOBOIO MOAECIUPOBAHUS
Xumuueckue GOpMYIIbI. OnpeneneHus MOHATHH «XUMHUYECKast (hOpPMYIay, «OTHOCUTEIIbHAS 5
OTtHOCuTENbHAS aTOMHAS U aTOMHAasi Maccay», «\OTHOCHUTEIIbHAsI MOJIEKYJISIpHAsI Maccay, «MaccoBas
MOJIEKYJIsIpHAst Macchl. MaccoBast JIOJISI DJIEMEHTA». BBIUKCIIEHHE OTHOCUTEIBLHON MOJIEKYJISIPHON MACCHI
JI0JIS 3JIEMEHTA B COETMHEHUH BEILIECTBA U MACCOBOM JOJIM XMMUYECKOTO AJIEMEHTABCOECTMHEHUSX
ATOMBI OCHOBHBIE CBEJICHUSI O CTPOCHUU OnpeneneHust TOHATUN «IIPOTOHY», KHEUTPOHY, «IJICKTPOHY, 5
XHMHYECKHX aTomMoB. COCTaB aTOMHBIX SEP: «XMMHYECKHH 3JIEMEHT», «MACCOBOE YUCIIO», «M30TOI». Onucanue
3JIeMEHTOB MIPOTOHBI U HEUTPOHBL. M30TOIBI cocTtaBa aToMoB 351eMeHTOB Nel—20 Bradmume JI.11.Menneneena.
[TonydeHne XuMHUECKON HHPOPMAITIH U3 PA3TUIHBIX HCTOYHUKOB
CtpoeHue 31eKTpOHHBIX 000JI0UeK Onpenenenns NOHATHHN «3JIEKTPOHHBIN CII0M», «9HEPreTHUECKUN 5.1

atomoB Nel-20 B Tabmume J[.1.
Menpgeneena

ypoBeHby». COCTaBIEHUE CXEM PACIPEEIICHUS MIEKTPOHOB 10
3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI04YKE aTOMOB




Meramndeckue U HeMeTalInYecKrue
CBOICTBA 3JIeMEHTOB. M3MeHeHne
CBOI>'ICTB XUMHUYECCKHUX DJICMCHTOB I10
rpyImaM U epruoaam

OmnpeneneHust MOHIATHH «3JIEMEHTBI-METaJLIBI», «3JIEMEHThI-HEMETAIIIIBI.
OOBsiCHEHNE 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB B MIEPHOJIaX M rpymax (TJIaBHBIX MOATPYIITIax)
MIePUOINUYECKON CUCTEMBI C TOUKH 3PEHUS TEOPUH CTPOCHUSI aTOMA.
BBIHOJIHGHI/IG HCIIOJIHOI'O OI[HOJIPIHGP'IHOFO, HCIIOJIHOTO KOMIIJICKCHOT' O
CpaBHeHI/ISI, IIOJIHOT'O OﬂHOHHHeﬁHOFO CpaBHeHI/ISI CBOﬁCTB aTOMOB
XUMHNYCCKHUX 3JICMCHTOB, HAXOOAIIIUXCA B OAHOM nepﬂone nIn FHaBHOﬁ
noarpymnmne [lepuogunueckoit cuctembl. CoCTaBI€HHE XapaKTEPUCTUKHI
XUMHUYCCKUX DJICMCHTOB I10 UX ITOJOKCHUIO B HepHOHquCKOﬁ CUCTEMEC
xumudeckux diemenToB .M. MenneneeBa. CocraBiieHHE TE3UCOB TEKCTA

MNonnag xumMuyeckas cBsI3b

OnpeneneHust TOHATUN «MOHHAS CBSI3b», «MOHBI». COCTaBICHUE CXEM

o0Opa3oBaHMs HOHHOM CBs3U. Vcronb30oBaHue 3HAKOBOTO MOIETUPOBAHUS.

OmpenenieHne TUIIA XUMUYECKON CBS3HU IO (pOpMYJIe BEIIECTRA.
[IpuBenenre npuMePOB BEIIECTB C MOHHOM CBSI3bI0. XapAKTEPUCTHUKA
MexaHu3Ma 00pa30BaHUsI HIOHHOU CBSA3H. Y CTAHOBJIEHUE MPUYNHHO-
CIICACTBCHHBIX CBSI3EH: COCTaB BCIICCTBAa— BU][ XUMHYECKOU CBSA3U

KoBasientnas nenosnsipas
XUMHUECKas CBA3b

Omnpenenenre NOHATHS «KOBAJIEHTHAsl HENOJISIpHAsI CBsI3b». CocTaBiIeHHE
cXeM 00pa3oBaHMs KOBAJIEHTHON HEMOJIIPHON XUMUYECKON CBSI3H.
Hcnons3oBanue 3HakOBOro MoennpoBanusd. OnpeeneHyue Tumna
XUMHUYECKOH CcBsi3U 1o popmysie BemlecTBa. [IpuBeneHue npumepon
BEIIIECTB ¢ KOBAJEHTHOW HEMOJISIPHOU CBA3BI0. XapaKTepUCTUKA
MexaHu3Ma 00pa30BaHUs KOBAJICHTHON CBS3H. Y CTAHOBJICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€l: COCTAB BELIECTBA— THUIl XUMUYECKOH CBS3H
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DJIEKTPOOTPULIATETHHOCTD.
KoBaneHntHast nomnsipHasi XuMH4YeCcKas
CBs3b

OnpeneneHns NOHATHI «KOBAJICHTHAs MOJIAPHAs CBS3b),
«QIEKTPOOTPULATEIIBHOCTBY, «BAJICHTHOCTH».COCTABICHUE CXEM
00pa3oBaHMs KOBAJECHTHOW MOJSPHOU XUMUYECKON CBS3H.
Hcnonbp30BaHne 3HaAKOBOTO MoJenupoBanus. OnpenencHue TUIa
XMUMHYECKOH CBsI3U 10 Gopmyie BemecTsa. [IpuBenenne npumepon
BEILECTB C KOBAJICHTHOM IOJIAPHOM CBA3BI0. XapaKTEPUCTUKA MEXAHU3MA
00pa3oBaHMs KOBAJEHTHOU CBS3U. Y CTAHOBJICHHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH: COCTABBEILECTBA — TUIl XUMHUYECKOU CBSI3U.
Cocranenue (GopMyIibl OMHAPHBIX COSAMHEHUN TIO BaJICHTHOCTH U
HAXO0XJICHHUE BaJICHTHOCTH JIEMEHTOB MTOQopMyie OMHAPHOTO
coeauHeHus. Vicnonp3oBaHue GU3NYECKOr0 MOIEIMPOBAHUS

MeTtammmueckass XMMHUUYECKas CBI3b

Omnpenenenre NOHATHS «METaJUTHUEcKas CBsI3b». COCTaBICHHUE CXEM
00pa3oBaHMs METAUTMYECKON XMMUYECKOH CBs3U. Mcnonb3oBanue
3HAKOBOI'0 MojiennpoBaHus. OnpeeneHue TUIIa XUMHUUECKOH CBSI3U T10
dbopmyne BemiectBa. [IprBeeHne MpUMepOB BEIIECTB ¢ METAJUIMYECKOM
CBA3BI0. XapaKTePUCTUKA MEXaHNU3Ma 00pa30BaHUs METAJUTMUYECKOM
CBSI3U. Y CTAHOBJICHUE MNPUIUHHO-CIICACTBCHHBIX CBsI3EH: COCTaB
BEIIeCTBa— THUIl XUMUYECKOH cBs3u.[IpencraBnenne nHpopmanuu mo
TeMe «XHUMUYECKasi CBA3b»B BUJIE TAOJIHII, CXeM, OTIOPHOTO KOHCIIEKTa, B
TOM 4uciie ¢ npuMmeHenuem cpeacts UKT

O06001IeHE U CHUCTEMAaTU3ALTHS
3HaHUHU 110 TeME «ATOMEI
XUMHNYCCKUX DJICMCHTOB»

[IpencraBnenne nHGopMauu Mo TeMe «ATOMbI XUMHYECKHUX 3JIEMEHTOBY
B BU/JIE TaOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHHEM
cpencts UKT

Konmponvnaa paooma Nel no
meme «Amomvl XumuuecKux
2J1eMEHM08)»

BrinonnHeHNE KOHTPOIBHOM pabOTHI




IIpocTsie
BeLeCTBA

IIpoctsle BemecTa
-METaJUIbL

OmnpeneneHust MOHATHA «METaJUIBI», «ITACTHIHOCTHY,
«TETUTONPOBOTHOCTHY, «IJICKTPOITPOBOTHOCTEY. OTMMCaHUE TTOJIOKEHUS
37eMeHTOB MeTaiToB Blleproandeckoil cucTeMe XMMHUYECKUX 2JIEMEHTOB
J.1.MenneneeBa. KimaccupukausampocThIX BEMIECTB HA METAILIBI
WHEMETAITbl. XapaKTePUCTHKA OOMINX (PU3UUECKUX CBOWCTB METAJLJIOB.
VYcraHoBiIeHUE TPUYMHHO-CIIEICTBEHHBIX CBSI3€M MEXAY CTPOCHHEM
aToMa U XUMHYECKOM CBSI3bI0 B MIPOCTHIX BEIIECTBAX-
Metasuiax.CaMoCTOATENbHOE U3YYEHHE CBOMCTB METAIIOB ITPHU
COOJIFOICHUH TIPAaBWII TEXHUKU 0€30I1aCHOCTH, 0(hOpMIIEHUE OTUeTa,
BKJTIOYAOIIETO OMKCaHue HAOTIOICHMS, €r0 Pe3yIbTaTOB, BEIBOJIOB.
[Tonyuenne xumudeckoi HHGOPMAITUU U3 PA3TUIHBIX UCTOYHUKOB

IIpoctsle BemecTa
-HEMETAJUIbI, UX CPABHEHUE C
MeTaJlJIaMH. AJUIOTpOnuUs

OmnpeneneHus MOHATHH «HEMETAJUIBI», «aJUIOTPOITHS, «aJIJIOTPOITHBIC
BHJIOM3MEHEHUS, WK MOauuKanuny. OnrcaHue MoJI0KEHUS
3JIEeMEHTOB-HeMeTAITOB B [leprnoanueckoii cucteMe XUMHUUECKHIX
anemeHnToB J[.M.MenneneeBa. Onpenenenue NpuHaAJIeKHOCTH
HEOPraHUYECKHUX BEIIECTB K OJTHOMY M3 U3YUCHHBIX KJIACCOB: METaJLIbI
HNHEMCTAJIJIBI. HOKaSaTeHBCTBO OTHOCUTCIIBHOCTH ACJICHUA HpOCTBIX
BCIICCTB HA ME€TaJIJIbl U HEMCTAJLJIBI. yCTaHOBJIeHI/Ie HpI/I‘II/IHHO-
CJIICACTBCHHBIX CBHSQﬁ MC)KI[y CTpOGHI/IeM aToMa u XHMH‘{GCKOﬁ CBA3BIO B
MPOCTHIX BellecTBax-Hemeramiax. OObsICHEHnE MHOT000pa3us MPOCThIX
BEIIECTB TAaKUM (PAKTOPOM, KaK aioTporus. CaMOCTOSATENbHOE N3yUeHUE
CBOﬁCTB HEMCTAJIJIOB HpI/I CO6JIIO,Z[€HI/II/I HpaBI/IJI TCXHUKHAU 6630HaCHOCTI/I,
odopmIleHHEe 0TUYeTa, BKIIFOYAIOIIETr0 OMKUCaHNe HAOIIOIEHUS, €TO
pe3yIbTaTOB, BBIBOJIOB. BEITIOJIHEHHE CpaBHEHHS TI0 aHAJIOTHH

KomnuectBo BemectBa. MosnsipHas
Mmacca

OmnpeneneHust MOHIATHH «KOJTUYECTBO BEIIECTBAY», «MOJIbY, «IIOCTOSTHHAS
ABoraapo», «MoJIIpHast Maccay. Perenue 3a1auu ¢ UCMOJIb30BaHUEM
MOHSATUN «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «ITOCTOSTHHAS
ABoraapo»

MomnsipHblii 00beM ra3000pa3HbIX
BEIIIECTB

OnpeneneHus NOHATHI «MOJISIPHBIA 00BEM T'a30BY», KHOPMAJIbHbIE
ycioBUs». PellieHne 3ai1ad ¢ UCIOJIb30BaHUEM ITOHATUN «KOJIMYECTBO
BEIIIECTBAY, «MOJISIPHAs Maccay, «MOJIAPHBIN 0ObEMIa30BY, «ITOCTOSTHHAS
ABorazipo». CocTaBiieHHE KOHCIIEKTa TEKCTa




Pemrenue 3ama4 ¢ HCIOJIB30BAHHEM
MMOHSTHI «KOJIMYECTBO BEIIECTBAY,
«ITOCTOSTHHAsT ABOTaIpO»,
«MOJISIpHAsT Maccay, «MOJISIPHBIH
00BEM ra3oB»

Pemenne 3a1a4 ¢ UCIIOJIb30BAHUEM MMOHATUH «KOJHMISCTBO BE€IICCTBA,
«MOJISIpHAA Macca», «MOJIHpHHfI 00BeM Tra3oB», KIIOCTOSAHHAasA ABora,upo»

O060011IeHrEe U cHCTeMaTU3alus
3HaHuii o teme «IIpocthie
BEILIECTBA»

[Tony4yenne XuMHU4eckoil HHGOPMAIK U3 PA3TUYHBIX HCTOUHUKOB.
[IpencraBnenne nndopmannu no reme «IIpoctrie BemecTBa» B BUIE
TabJINII, CXEeM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIe C TPUMEHEHUEM
cpencts UKT

Coenunenuns
XHMHYECKHX
JIEMEHTOB
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CT€H€HB OKUCJICHU. OCHOBBI
HOMEHKJIATypbl OMHAPHBIX
COCTUHEHUN

OHpCI[GJIeHI/ISI MMOHATUN «CTENEHb OKHCJICHUA», «KBAJICHTHOCTDB)).
CpaBHeHI/Ie BaJICHTHOCTHU U CTCIICHU OKHCIICHHUA

OKCcHuIpl

Omnpenenenne MOHATHS «OKCHIBD». OTpeneneHne MpuHaAIIS)KHOCTH
HEOPTraHMYECKUX BEUIECTB K KIaccy OKCHIOB 1o Gopmyie. OnpeneneHue
BaJICHTHOCTH M CTETICHU OKUCIICHUS 3JIEMEHTOB B okcuax. CocraBieHne
(dbopMyI U Ha3BaHU OKCHJIOB.

CBolicTBa OKCHUIIOB

Onucanue cBOMCTB OTAENBHBIX IIpecTaBuTENeH OKCcuaoB. [IpoBenenne
HaOII0ACHNH (B TOM YHCIIE OTIOCPEIOBAHHBIX ) CBOWCTB BEIIECTB U
MPOUCXOJSIINX C HUMH SIBJICHUH, C COOTIOIEHUEM MTPABUI TEXHUKH
6e3omacHoCTH; 0(hOPMIICHHE OTYETa C OMMCAHUEM IKCIIEPUMEHTA, €T0
PE3yJIBTaTOB U BBIBOJIOB

OcHoBaHUs

OmnpeneneHus MOHATHI «OCHOBAHUS», «ILEJIO0YN», «KaueCTBEHHAs
peakuusy», «uHauKarop». Kinaccudukanus ocHOBaHUI 110 paCTBOPUMOCTH
B Bojie. OnpeienieHne MpuHaIeKHOCTH HEOPraHUYECKUX BEIIECTB K
KJIacCy OCHOBaHUU 1o popmyre. OnpeneneHrne CTerneHu OKHCISHUS
aneMeHToB BocHOBaHUAX. CocTaBieHue GopMys ¥ Ha3BaHU OCHOBAaHUM

CBoiicTBa OCHOBaHHI

Onucanue CBOMCTB OTAEIbHBIX MPEACTABUTENICH OCHOBAHUM.
Hcnonb3oBanue TabIUIBl PACTBOPUMOCTH JIJISl ONIPEAETICHUS
pPacTBOPUMOCTH OCHOBAHMI. Y CTAHOBIICHHE T€HETUYECKOUN CBA3U MEXKITY
OKCHJIOM MOCHOBaHUEM H HA000POT




Kuciaorsl

OnpeneneHus MOHATHI «KUCTIOTBI, «KKHCIOPOACOAEpKAINE KUCIOThI,
«OECKUCTIOPOIHBIE KUCIIOThI», «KUCIOTHAs cpeia», «IIeJIoUHas cpeay,
«HeuTpampHascpenay, «mkaia pH». Knaccudukanus kucior mo
OCHOBHOCTH U COJIepKaHuI0 Kuciaopoaa. Onpenenenne NpuHaIeKHOCTH
HEOPTaHMYECKUX BEIIECTB K KJIACCY KHUCIIOT 1Mo Gopmyne. OnpeneneHue
CTEIIEHU OKMCJICHUS 3J1EMEHTOB BKHCcI0Tax. OnucaHue CBOMCTB
OTAENBHBIX MpencTaBuTenelt Kkuciot. CocraiueHue GopMyn U Ha3BaHHMA
KHCIIOT.

CBoiicTBa KHACIIOT

Hcnonp3oBaHne TaOIUIBI PACTBOPUMOCTH ISl OTIPEICIICHUS
pPacTBOPUMOCTH KHUCIIOT. Y CTAHOBJICHHE TE€HETHUECKOW CBS3U MEXKITY
OKCHJIOM MTHUIIPOKCUIOM U Ha000poT. [IpoBenenne HabmoaeHU (B TOM
YHCIIe OTIOCPEOBAHHBIX ) CBOWCTB BEIIECTB M MIPOUCXOISAIINX C HUMH
SIBJICHUH C COOJTIOZICHUEM TTPaBUJI TEXHUKHU 0€30macHOCTH; 0(hopMIICHIE
OTYeTa C OMMCaHUEM IKCIIEPUMEHTA, €r0 Pe3yIbTATOB M BHIBOJIOB.
HccnenoBanue cpepl pacTBOpa ¢ TOMOIIBI0 HHIUKATOPOB.
DKCIEepUMEHTAITFHOE Pa3IMUEHIE KHCIOTHI U IIEJI0YN CIIOMOIIHIO
WH/INKATOPOB

COJII/I KaK HpOI/I3BOHHBIe KHUCIIOT U
OCHOBaHUH

Ornpenenenue nNoHATUs «cosiny. OnpeneneHne NpuHaIJIeKHOCTH
HEOpPraHMYECKUX BEIIECTB K Kiiaccy coselt mo popmyse. OnpeneneHue
CTENIEHU OKHCIIEHUS AJIEMEHTOB B COJIsIX. ONMCaHue CBOMCTB OTAEIbHBIX
npencraButeneii coneit. CocrapneHue GopmMya U Ha3BaHUHN COJCH.

CBoiicTBa coien

Hcnonb3oBaHue TabIUIBI PACTBOPUMOCTH JIJISl OTIPEACTICHUS
pactBopumoctu coneit. [IpoBenenne HabmoeHUH (B TOM YKCITE
OMOCPEIOBAaHHBIX ) CBOMCTB BEIIECTB U MPOUCXOASAIINX C HUMU SIBJIICHUH,
C coOJIr0IeHNEM MTPABHII TEXHUKH 0€301acHOCTH; 0(OpMIIEHHE OTUETa C
ONMMCaHUEM HKCIIEPUMEHTA, €r0 PE3YJIbTATOB U BHIBOJOB




AMop(dHbIe U KpUCTaNINYECKHE
BEILIECTBA

Omnpenenenus MOHATHI «aMOp(HBIE BELIECTBAY, «KPUCTATUINYECKUE
BEILIECTBA», «KPUCTANINYECKAS PEUIETKA», «MOHHAs KPUCTAIIINYECKas
peneTKa», «aTOMHasl KpUCTAJUIMYECKas PEIIETKa, «MOJIEKYJIIpHas
KPUCTAJUIMYECKAs PEIIETKAy, «METAIUINYECKAsi KPUCTAININYECKAs
pelieTka. Y CTaHOBJIEHHE TPUUNHHO-CIIEICTBEHHBIX CBA3EH MEXKIY
CTPOEHUEM ATOMA, XUMHUYECKOW CBSA3BIO U TUIIOM KPUCTAIUIMYECKON
PELIETKA XUMUYECKUX COCIMHEHUM. XapaKTEepUCTUKA aTOMHBIX,
MOJIEKYJISIPHBIX, HOHHBIX METANINYECKUX KPUCTAIIIMYECKUX PEILETOK;
cpenbl pacTBopa ¢ nomousko mkans pH. [IpuBenenue npumepos
BELIECTB C Pa3HbIMM THUIIAMHU KPUCTAJUIMUECKOH peieTku. [IpoBenenue
HaOII0ACHNH (B TOM YHCIIE OTIOCPEAOBAHHBIX ) CBOWCTB BEIIECTB U
MIPOUCXOJISIINX C HUMHU SIBJICHUN C COOJIOIEHUEM MTPABUIT TEXHUKH
6e3omacHoCTH; 0()OPMIICHHE OTYETa C OMMCAHUEM IKCIIEPUMEHTA, €T0
pe3yabpTaToB U BbIBOJIOB. CoCcTaBIeHNE HA OCHOBE TEKCTa TaOJIUIIbI, B TOM
yucie cpuMmeHenuem cpeacts UKT

YucThele BEIECTBA U CMECH.
MaccoBas 1 00beEMHAS 10U
KOMIIOHEHTOB B CMECHU

OnpeieeHnst MOHATHH «CMECH», «MaccoBast JIOJIsl PACTBOPEHHOTO
BEIIIECTBA», «00BEMHAs J0JIsI BeliecTBa BcMecky. [IpoBeneHune
HaOII0ACHNH (B TOM YHCIIE OTIOCPEIOBAHHBIX ) CBOWCTB BEIIECTB U
HpOHCXO,Z[HIHHX C HUMH SIBJIGHI/Iﬁ C CO6JIIOI[CHI/ICM HpaBI/IJI TCXHUKHU
6e3omacHoCTH; 0()OPMIICHHE OTYETa C OMMCAHUEM IKCIIEPUMEHTA, €T0
pe?)y.HBTaTOB 1 BBIBOJOB. PemeHHe 3a4a4 C UCITOJIb30BAHHUEM HOHSITI/If/’I
«MaccoBas JIOJIs DJIEMEHTA B BEILIECTBEY, «MAcCOBast I0JIsl pACTBOPSHHOTO
BEIIIECTBA», «00BEMHAs JOJISI Ta3000pa3HOTO BEIIECTBAY»

PacueTsl, CBA3aHHEIE C IOHATHEM
«HOISAY

Pemenne 3a1a4 C UCIIOJIb30BAHUEM MMOHATHUH «MacCcoBast JO0JIA JIEMEHTA B
BCIICCTBE», «MaCCOBas A0JId paCTBOPEHHOI'O BEIICCTBA), «o0BbeMHas
H0JIA ra3oo6pa3H0r0 BCIICCTBA».




Pabota ¢ mabopaTtopHbIM 000pPYIOBAaHHEM M HarpeBaTEILHBIMU

Ilpaxmuueckas pavoma No2. 57
«Ilpuzomosenenue pacmeopa pruOopaMy B COOTBETCTBUU C NMPABUIAMH TEXHUKHU 0€30MIaCHOCTH.
caxapa c¢ 3a0aHHOI MACCOB0IL donell BrinmonHenune npoctedmx nprueMoB oOpalieHus ¢ 1abopaTopHbIM
pacmeopennozo eeuwecmea». Th o0opynoBaHUEM: C MEPHBIM LIUIMHAPOM, cBecamu. Habmronenue 3a
CBOMCTBAaMHU BEILIECTB U SIBICHUSIMHU, TPOUCXO/ISIIUMHU C BEIIECTBaAMHU.
OrnucaHue SKCepUMEHTa C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WIIH
POIHOIO0) s3bIKA U si3bIKa XUMHUU. COCTaBIIEHUE BBIBOJOB 10 PE3yJIbTaTam
MPOBEACHHOT0 PKCIIepuMeHTa. [IpuroToBieHne pacTBOPoOB C
ONPEACICHHON MacCOBOM J10JI€M PAaCTBOPEHHOI'0 BEILIECTBA.
[IpuroroBnenue pacTBopa U pacueT MacCOBOM JOJIM PACTBOPEHHOIO B
HEM BeIlleCcTBa
O600611eHre U cucTeMaTU3alus [IpencraBnenne nndopmanuu no reMe «CoeTUHEHUS XUMUYECKUX 5
3HaHui 1o TeMe «CoequHeHUs AJIEMEHTOB» B BHJIE TaOJMII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
XUMHUYECKUX DJIEMEHTOBY npumeHenueM cpencts UKT
Koumponvnasa paboma Ne2 no BrinonHenue KOHTPOJIBbHOM paboThI 5
meme «CoeOunenus Xumu4ecKkux
I1eMEHM08)»
H3MeHenusi, 13 dusunueckue asinenud. Pasnenenue OnpeneneHusi TOHATUN «IUCTUIUISILUSA, WU TTIEPETOHKA, 5
IPOHCXOAsIIIHE C cMmecei «KPUCTAJTU3ALINS», «BbITIAPUBAHUEY, «PUIBTPOBAHHEY, «BO3TOHKA, WU
BelleCTBAMU cyOnumanus», «0TCTauBaHuey», «IeHTpU(yrupoBaHue». Y CTaHOBIICHHE
MPUYUHHO-CIIEICTBEHHBIX CBS3EH MEXAY (GU3HMUECKUMU CBOMCTBAMH
BEIIECTB U CITIOCOOOM pa3ziesieHus: cMecei
XUMUYECKHE SIBICHUS. Y CIIOBUS U OmnpeneneHus MOHATHI «XUMHYECKasl PEaKIUsI», «PEaKIUU TOPEHU, 5

MIPU3HAKU IPOTEKAHUS XUMUYECKUX
peakuui

«OK30TEPMUYECKHE PEAKIIUIY, <«IHIOTEPMHUUECCKUE PEAKITUN.
HaGnronenue u onricanue MprU3HAKOB U YCIIOBUM TEUEHUS XUMUYECKHUX
peakIvii, BEIBOJIBI HA OCHOBAHWH aHaJIM3a HAOJI0IEHNH 3a
AKCIIEPUMEHTOM




CocraBneHne XuMUYECKUX
YpaBHEHUU

Omnpenenenre NOHIATUS «XUMUYECKOE ypaBHEHHE». OObsICHEHHE 3aKOHA
COXPAaHEHHUS MACChl BEUIECTB CTOUKH 3PEHHSI aTOMHO-MOJIEKYJIIPHOTO
yueHus. CocTaBlIeHHE YPaBHEHUN XUMUYECKUX PEAKIIMi Ha OCHOBE
3aKOHa COXpaHeHMs Macchl BelecTB. Kimaccuduxarus XuMuyeckux
peakiuii mo TeroBomy dhdexty

ANropUTM BBIYHMCIIEHUS 110
YPABHEHUIO peaKIuil

PacueTsl o XuMH4ECKUM
YpaBHEHUSM

BrinonHeHue pacyeToB 0 XUMHUYECKUM YPaBHEHUSAM Ha HaXOXKJIECHUE
KOJINYECTBA, MACChI MIIM 00bEeMa MPOTyKTa PEAKIIUU IO KOJIMIECTBY,
Macce Wi 00beMY UCXOHOTO BEUIECTBA; C UCIIOJIb30BAHUEM MTOHSITHS
«J10JIs1», KOT/Ia UCXOHOE BEILIECTBO JaHO B BUE PacTBOpaA C 3aJaHHOMN
MAacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA WIIH COJIEPKUT
ONPEACIICHHYIO JOJII0 TPUMECEit

Peakuuu paznoxenus. [lonstus o
CKOPOCTH XUMUYECKON PEaKIIUU 1
KaTaJlu3aTopax

OnpeneneHusi TOHATUN «PEAKIIUHA COCTUHEHUS», «KATAIU3aTOPhI»,
«pepmenTsry. Knaccuduxaiys XUuMAYECKUX PEAKIIAN 110 YHCITY HCOCTaBY
HCXOJIHBIX BEIIECTB M MPOAYKTOB peakiuu. HabmroneHne u onvucanue
MPU3HAKOB U YCJIOBUI TEUEHUS] XUMUYECKUX PEAKIIMI, BEIBOJbI HA
OCHOBaHHMH aHaJM3a HAOJIOACHUH 3a dKcriepuMeHToM.CocTaBiieHrne Ha
OCHOBE TEKCTa CXEMBI, B TOM 4YHcClie cipuMeHeHneM cpeacts MKT

Peakuuu coequnenus. Lenouku
MepPexo/10B

Onpenenenns NOHATHHN «PEaKIIMKM COEAUHEHU», «PEAKIINH
pas3oKeHus», «00paTuMBbIe PEAKLUN», KHEOOpaTUMBIE PEaKIIH,
«KaTAIMTUYECKHUE PEAKLIUN», «HEKATATUTUIECKUE PEAKLIUN.
Krnaccudukanus XuMHUeCKUX peakiMii [0 YUCITY U COCTaBY UCXOTHBIX
BELIECTB U MPOIYKTOB PEaKIMU; HAIIPABICHUIO IPOTEKAHUS PEAKIIHH;
ydacTulo karanuzaropa. HalmrogeHue v onrcanye NpU3HAKOB U YCIOBUI
TEYEHMS] XUMUYECKUX pPeaKIuii, BBIBOAbI HA OCHOBAHUM aHaJIN3a
HaOJI0ACHUH 32 SKCIIEPUMEHTOM




Peakuuu 3amenienus psina
AKTHUBHOCTHU MCTAJIJIOB

OnpeneneHns NOHATHHN «PEAKIMY 3aMEILEHUN», «PAJl aKTUBHOCTH
MeTauioBy. Kinaccupukanus XuMUYECKUX peaklnii 0 YUCILy U COCTaBy
UCXOJHBIX BEILECTB U NMPOAYKTOB peakuuu. Mcnonp3oBanue
JIEKTPOXUMHUYECKOT0 psifia HANPSXKEHUH (aKTUBHOCTH) METAJJIOB IS
OIpeIeIeHUSI BO3MOKHOCTH IPOTEKAHNS PEAKIUN MEXAY METaUIAMU U
BOJIHBIMU PAacTBOpPaMHM KHUCJIOT U coneil. Habmonenue u onucanue
IIPU3HAKOB U YCIOBUY TCYECHMS] XUMUYECKUX PEAKIUH, BBIBOJBI Ha
OCHOBAHUU aHaJIM3a HAOMIOAEHUH 3a SKCIIEPUMEHTOM

Peakuuu ooMeHa

OmnpeneneHust MOHATHA «PEaKIIUU OOMEHAY, «PEAKIINHA HEUTPATU3AIIUN.

Krnaccudukanus XuMHUeCKUX peakiMii [0 YUCITY U COCTaBY UCXOTHBIX
BEIIECTB U MPOIYKTOB peakuuu. Mcnonab3oBanue Tabnuiibl
PacTBOPUMOCTH IS OMpeeNIeHUs] BOZMOKHOCTH NMPOTEKAHUS peakuit
oOMeHa. HaGmroenue u onucanre Npu3HaKoB U YCJIOBUHN TeUEHUs
XUMHUYECKHUX PEaKIIHii, BEIBOJIbI HA OCHOBAHUU aHallM3a HaOII0IeHNH 3a
AKCIIEPUMEHTOM

Ilpakmuueckaa paboma Ne3.
«lIpusnaku xumuueckux peaxyuiiy.
76

Pabota ¢ maboparopHbIM 000pYJOBAaHUEM U HarpeBaTeIbHBIMU
npubopamMu B COOTBETCTBUH C IPABUIAMU TEXHUKHU 0€30MaCHOCTH.
Brimonnenue npoctedmx npueMoB o0pamieHus ¢ 1abopaTOpHBIM
o0opyIoBaHUEM: C JJa0OPATOPHBIM IITATHBOM, CO CTUPTOBKOM.
HaOnroneHune 3a CBOMCTBAMU BEIIECTB | SBJICHUSMH, IIPOUCXOISIIUMHE C
BeniecTBamMu. ONMCaHne XUMHYECKOTO IKCIIEPUMEHTA C IIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WIJIH POJHOTO) SI3bIKA H S3bIKA XUMUH.
CocraBnenune BBIBOZOB I10 pE3yJibTaTaM IMPOBCACHHOI'O SKCIICPUMCHTA

5,7

THunbel XUMHUYECKUX peakly Ha
IpuMepe CBOUCTB BoAbL. [lonsATHE O
THIPOJIN3E

Onpenenenre NOHITUS «TUAPOIN3». XapaKTEPUCTUKA XUMHUECKUX
CBOMCTB BOJEIL.

O06001IeHrE U CHUCTEMAaTU3 AL
3HaHUM 110 TeMe «/3MeHeHus,
MIPOUCXOISIINE C BEIIECTBAMI)

Hcnonp3oBanune 3HakOBOro MmojaenupoBanus. [lomydenne xuMuaeckon
nH(OpPMaLIMY U3 Pa3IUYHBIX UCTOYHHUKOB. [IpencraBnenue nudopmanuu
o TeMe «M3MeHeHu s, MPOUCXOIAIINE C BELIeCTBAaMI B BUE TaOHII,
CX€EM, OTIOPHOT'0 KOHCIIEKTa, B TOM UHucCIIe ¢ IpuMeHeHneM cpeacts KT




BrinonHenue KOHTPOJIbHON PabOTHI

Koumponvnasa paooma Ne3. no 57
meme «HM3menenus, npoucxooaujue
¢ seuwgecmeamuy
. PacTBopenHe. 70 | DTIEKTPOIUTHYIECKAs TUCCONNALINS OrnpenenieHust MOHATHH «3IEKTPOIUTUYECKAS TUCCOLIUALIUS, 5
PacTBOpbL. «QIEKTPOJIUTHI», KHEITEKTPOJIUTHIY. BBINIOTHEHNE TOMETOK, BHIITUCOK U
CBoiicTBa LUTUPOBAHUS TEKCTA
pPacTBOpPOB
3JIeKTPOJIUTOB
OCHOBHBIE MOJOXKEHUS TEOPUU OnpeneneHus MOHATHI «CTENEHb TUCCOLUALINNY, «CUIIbHBIE 5
ANEKTPOIIUTUYECKON TUCCOLUAIIUH. AIEKTPOJIUTHIY, «C1a0ble SJEKTPOIUTH», «KATHOHBLY, «aHUOHBIY,
WNonnble ypaBHEeHHUs peakuit «KHCIIOTBI», KOCHOBaHUSY, «conn». CocTaBieHue ypaBHEHHUI
AJIEKTPOJIUTUYECKON AUCCOIMALIMKN KUCIIOT, OCHOBAHUH U COJICH.
NnmrocTpanus npuMepaMu OCHOBHBIX MTOJIOKEHUN TEOPUU
AIEKTPOJUTUYECKON JUCCOLMAIINHN; TEHETHYECKON B3aUMOCBSI3U MEXKIY
BEILECTBAMH (IIPOCTOE BEIIECTBO— OKCHJI— T'UIPOKCUI— COJIb).
Paznuuenrie KOMIOHEHTOB JI0Ka3aTENIbCTBA (TE3UCOB, ApTYMEHTOB U
dbopMebI okazarenscTBa) ONpeneseHne MOHATHS KMOHHBIE PEaAKIUM.
CocraBieHrne MOJIEKYJISIPHBIX, MOJTHBIX U COKPAILIEHHBIX HOHHBIX
YpaBHEHUI PeakIuii ¢ yaacTueM 3JeKTpoiauToB. Habmonenue u
OMHCaHUE PEAKIUN MEXKIY ANEKTPOJIUTAMHU C TOMOIIbIO €CTECTBEHHOT'O
(PyCCKOTO UM POJTHOTO) SI3bIKA U SI3bIKA XUMHUH
Kucnotsl, ux xnaccuduxarnms CocTraBrieHne XapaKTepUCTUKH OOIINX XUMUYECKHX CBOMCTB KUCIIOT C 5
MO3ULIMKA TEOPUH DIIEKTPOIUTHUYECKON TUCCOIUALIUN.
CpoiicTBa kucior B ceete TO/] CocraBiieHHEe MOJIEKYJIIPHBIX, MOJTHBIX U COKPALLIEHHBIX HOHHBIX 5

YpaBHEHUI peakIuii ¢ yaactueM KuciaoT. HabmroaeHre u onrcanue
peaKIuii ¢ y4acTHEM KHUCIIOT CIIOMOIIIBIO €CTECTBEHHOTO (PyCCKOTO MITH
POJIHOTO) sA3BIKA U sA3bIKAa XUMMHU. [IpoBeneHnE ONBITOB,
MOJITBEPIKIAIOIIUX XUMHUYECKHE CBOMCTBA KUCIIOT, C COOTI0IEHUEM
MPaBUJI TEXHUKH O€301IaCHOCTH




OcHoBaHusl, UX KJ1accuuKarms

Omnpenenenne NoHATHA «OCHOBaHU». COCTABIEHUE XapaKTEPUCTUKHU
00X XUMHYECKUX CBOMCTB OCHOBAaHMH (IIe7I0Uei U HEPACTBOPUMBIX
OCHOBaHM) C MO3UIINI TEOPUU FIEKTPOIUTUUECKOM TUCCOLUALINH.

CBoilicTBa ocHOBaHUM B cBeTe TOJ]

CocTaBrieHre MOJIEKYJISPHBIX, TOTHBIX U COKPAILIEHHBIX HOHHBIX
ypaBHEHHUN peakInii ¢ ydacTreM ocHOBaHMi. Habmonenne u onucanue
peaKkIfii OCHOBAaHHUM C MIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO HIIH
POIHOTIO) SI3bIKA U SI3bIKA XUMUHU.

HpOBCI[eHI/Ie OIIBITOB, nonTBepnc):[anme XUMHUYCCKUC CBOﬁCTBa
OCHOBaHMH, C COOIOICHUEM TIPABUII TEXHUKH O€30TIaCHOCTH.

Oxcunpl, uX KiaccupuKanus

OmnpeneneHust MOHIATHH «HECOJIE00Pa3yIOIINUE OKCHIBI,
«C0JIe00pasyIoIe OKCUIBI», «OCHOBHBIE OKCHUIIBD», «KUCIOTHBIE
okcuab. CocTaBlieHNE XapaKTEPUCTUKHU OOIINX XUMUYECKHUX CBOMCTB
COJICOOpa3yIOMIMX OKCHIOB (KHUCIOTHBIX U OCHOBHBIX) C IMO3UIUI TEOPUHN
ANEeKTpoNUTHYecKol qucconuanuu. CoctaBieHe MOIEKYISPHbIX,
IIOJIHBIX ¥ COKPAILLEHHBIX HOHHBIX YPABHEHUN PEAKLIUN C y4aCTHEM
OKCH/JIOB.

CaoiicTBa okcugoB B cBeTe TO/]

HaGmonenne u onmcanue peakiyi OKCHO0B C TOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO MIIH POIHOTO) S3bIKA U SI3bIKa XUMHH. [IpoBeieHne OnbITOB,
HOATBEPKAAIOMINX XUMHUYECKHE CBOHCTBA OKCHJIOB, C COOTIOICHNEM
MPaBUJI TEXHUKU OE30MACHOCTH.

Comnm, ux knaccudukanus

Onpenenenns NOHATHIN «CPETHUE COIMY, KKUCIIBIE COJINY», «OCHOBHBIE
conn». CocTaBlieHHE XapaKTePUCTHKH OOLIMX XUMHUUECKUX CBOMCTB
COJIEH C NIO3ULIMH TEOPUH DIIEKTPOIIMTUUECKON TUCCOLUALINN.
CocraBiieHrEe MOJIEKYJIIPHBIX, MOJTHBIX U COKPALLIEHHBIX HOHHBIX
YpPaBHEHUU PEAKIUNA C YHaCTUEM COJICH.

CaoiictBa coeii B cBete TO/]

HaGmronenue u onricanue peakiuii cojiel ¢ TOMOIIBIO €CTECTBEHHOTO
(pycCKOTo UK POJTHOTO) SI3bIKA U s3bIKa XUMHH. [IpoBeeHrne onbITOB,
MTOATBEPKIAIOIINX XMMUIECKHE CBOMCTBA COJICH, C COOJIIOICHUEM TIPABIIT
TEXHUKU 0€30I1aCHOCTH.




CsoiicTBa couneii B cBete TOJ] HaGmronenue u onricanue peakiuii cojiel ¢ TOMOIIBIO €CTECTBEHHOTO 5
(pycckoro WM poOAHOTIO) sI3bIKa U A3bIka XUMUU. [IpoBeieHne onbIToB,
MOJATBEPKIAIOIIUX XUMHUUECKHE CBOIMCTBA COJIe, ¢ COOIIOIEHHEM TTPABHIT
TEXHHUKHU 0€30MaCHOCTH.
Ilpakmuueckas paboma Ne4. OO6parmienue ¢ 1a0opaTOPHBIM 000PYIOBAHUEM U HATPEBATEILHBIMU 5.7
«Pewenue 3xcnepumenmaibHvIxX npubopaMu B COOTBETCTBUU C MPABUIAMH TEXHUKH
3aoauyn. Th 6e3onacHocTu.Pacrio3HaBaHrne HEKOTOPBHIX AHMOHOB U KATHOHOB.
HaGmronenne cBONCTB BEIIECTB U MPOUCXOISANTNX C HUMH SIBJICHHH.
Onurcanne XMMHUYECKOT0 SKCIIEPUMEHTA C MTOMOIIBI ECTECTBEHHOIO
(pycckoro UM poAHOTrO) sI3bIKa U s3bIka XuMuu. GopMynupoBaHue
BBIBOJIOB 10 PE3yJIbTaTaM IIPOBEICHHOIO SKCIIEPUMEHTA
['enernueckas CBsA3b MEKIY OrnpezenieHue MOHATUS «T€HETHUECKUH psii». MimoctpupoBats: a) 5
KJIacCCaMH HEOPTaHUYECKUX MIpUMepaMu OCHOBHBIE TTOJIOKEHUS TEOPUH IIEKTPOIUTUUECKON
COEIMHEHUI TUCCOIUAIUU; 0) TECHETUYECKYIO0 B3aUMOCBSI3b MEXK/y BEIIECTBAMU
(mpocToe BemecTBO — OKCUA — THIPOKCU — coJib). CocTaBieHue
MOJIEKYJISIPHBIX, MIOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUU peaKIuii C
ydacTueM 3J1eKTpoauToB. CocTaBlIeHUE YpaBHEHUN PEAKIIHA,
COOTBETCTBYIOIIMX MOCJIEI0BATENLHOCTH («IIETI0YKE») MPEBPALCHUN
HEOPraHWYECKHUX BEIECTB Pa3JINYHbIX KJIaCCOB. BhIToNHEHNE MpIMOro
WMHJIYKTUBHOTO JI0Ka3aTEIbCTBA
O06o001IeHre U cucTeMaTH3alus [Tonydenne XuMuIeCKON HHPOPMAITIH U3 PA3TUIHBIX HCTOYHUKOB. 5
3HaHUi 1o teme «PacTBopeHue. [IpencraBnenne nndopmanuu mo reme «PacrBopenue. PactBopsr.
PactBopsl. CBoliCcTBa pacTBOPOB CBoiicTBa pacTBOPOB AIIEKTPOJIUTOBY» B BUJIE TAOIHII, CXEM, OTIOPHOTO
3JIEKTPOJIUTOB.) KOHCIIEKTa, B TOM 4yucJie ¢ npuMeHenueM cpencts MKT
Konmponvnas paooma Ned BrinonHenue KOHTPOJIbHON PabOTHI 5

no meme «Pacmeopenue.
Pacmeopui. Ceolicmea pacmeopoe
I1EeKMPOTUNO08)




Knaccudukanms xumMuaeckux

OHpeHeHCHI/Iﬂ MMOHATUH «OKHCIIMTEIIFHO-BOCCTAHOBUTEIIHHEIC PEaAKIIuN»,

5
peakuuii. OKUCIUTETHHO- «OKHCIIUTEIb), «BOCCTAHOBUTEIIbY, OKHCIIEHUEY», «BOCCTAHOBIICHUE.
BOCCTAaHOBUTEJIbHBIE PEAKIINH Krnaccudukanns XuMHUeCKUX peaklMii o MPU3HAKY «M3MEHEHHE

CTETeHeN OKUCIICHUS AIEMEHTOBY. OnpeiesieHre OKUCIUTENS U
BOCCTAaHOBUTEISI, OKUCIIEHHS U BOCCTaHOBJIEHUS. Vcrionb3oBaHue
3HAKOBOT'O MOJIETTUPOBAHUS
CBoiicTBa M3Y4EHHBIX KJIACCOB CocraBienre ypaBHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHA, 5
BEIIECTB B CBETE OKUCIUTEIHHO- UCIIOJIb3YSl METOJ] DJIEKTPOHHOTO OanaHca. OnpeneieHne OKUCIUTENS U
BOCCTAHOBUTEJbHBIX pEeaKLUi BOCCTAHOBUTEIISI, OKUCIIEHUSI U BOCCTAHOBJICHUS
O06o001IeHne U CUCTEeMaTU3aLUS CocraBiieHne ypaBHEHUIN OKHCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIH, 5
3HaHUH 110 TeMe «OKHUCINUTEIbHO- UCIOJIb3YSl METOJ] 3JIEKTPOHHOTO OajaHca.
BOCCTAaHOBUTEJIbHBIE PEAKIIII
Hmozosasn konmponwvnaa paboma Bremonuenue KoHTponbHOM paboThI 5
3a Kypc xumuu 8 Knacca
AHanm3 KOHTPOJILHON pabOThI Brimonnenue paboThl HaJ| OMIMOKAaMU, BBIIOJIHEHHE YIIPa)KHEHUH Ha 5
3aKperyieHrne U3y4eHHOro MaTepuasa
9 kiacc
Paznen ° Tembl ° OcHOBHBIE BU/IbI JEATETLHOCTH 00Yy4JaIOIMXCs (HAa YPOBHE OcHoBHbIE
=] =] 9] 9]
5 o 5 o YHHUBEpPCATbHBIX YIEOHBIX JEHCTBHIN) HaIpaBlICHUs
5 S g 3 BOCIIUTATENLH
[ [ o
=5 S oit
S S
~ ~ NESITEIIbHOCTH




Beenenue. 10 | XapakTepucTHKa XUMHICCKOTO XapakTepuCTUKAa XUMHYECKUX AJIEMEHTOB 1—3Tr0 epruooB 1Mo ux 5.1
O6masn DJIEMEHTA HA OCHOBAHUU €r0 nojoxenuro B [leproanyeckoii cucreMe XUMUIECKHX d1eMeHToB . H.
XapaKTepHCTHKA nojoxxeHus B [lepuognyeckoi MeHeneeBa; XUMUYECKUX CBOMCTB aM(DOTEPHBIX OKCHUIOB U
XMMHYECKHX cucteme /1. 1. Menpaeneena. TUIPOKCHJIOB.
3JIEMEHTOB U Nuctpykrax no Th
XHMHUYECKHUX
peakuuii.
Iepuoauveckuii
3aKOH U
NnepuoAnYecKast
cucremMa
XHMHUYECKHUX
ayemenToB JI.W.
Menaeieesa.
CBoiicTBa OKCUAOB, KUCIIOT, CocraBiieHrne MOJIEKYJIIPHBIX, TOJHBIX U COKPAILIEHHBIX HOHHBIX 5
OCHOBaHUH U CcOJIel B CBETE TEOPHUHU YpaBHEHHUN peakiuit
3NEKTPOJIUTUYECKON JUCCOLMAIUU U
OKHUCJICHUSI-BOCCTAHOBJICHUS
AM(pOoTepHBIE OKCUIBI U Onpenenenue noHATHs «ampoTepHble coeanneHus». Habmonenue n 5
TUAPOKCH]IBI OMHCaHUE PEAKIUN MEXAY BEIIECTBAMH C IIOMOIIIbIO €CTECTBEHHOTO
(pyccKOro UM pOJHOTO) sI3bIKA U A3bIKa XUMUU. [IpoBeeHrne onbITOB,
MOITBEPIKIAIOIIUX XUMUIECKHE CBONCTBA aM(POTEPHBIX OKCHIIOB U
THAPOKCH]IOB
[Tepuoauueckuii 3aKOH U OmpeneneHne BUIOB KIaCCH(PUKAIIMK: €CTECTBEHHON U MCKYCCTBEHHOM. 5.1

[Tepuonuueckas cucrema /. U.
MeHeneeBa B CBETE YUCHUS O
CTPOCHUH aTOMa

BeimonHeHue npsaMoro AeAyKTUBHOTO J0Ka3arenbeTBa. Co3nanue
MOJIeJIeH C BBIJICTICHUEM CYILIECTBEHHBIX XapaKTePUCTUK 00BEKTa U
MPEJCTaBICHUEM HX B IPOCTPAHCTBEHHO-TpaUIecKOil UM 3HAKOBO-
CUMBOJIMYECKOH (hopme




XuMu4ecKasi OpraHu3aus KUBou 1
HEXUBOU IIPUPOLBI

XapakTepUCTUKA POJIM XUMUYECKUX DJIEMEHTOB B )KMBOW U HEKUBOM
npupoae. CocTaBieHrne aHHOTalUU K TeKcTy. Onpeenenue ueinm
y4eOHOM NesATEIBHOCTH C TOMOUIBIO YYUTEIS U CAMOCTOSITENIbHO, TIOUCK
CPEICTB €€ OCYLIECTBICHHUS IO IJIaHy, CBEPsIsl CBOU JCHCTBUS C LEIbIO U
IpU HEOOXOIMMOCTH MCIIPABIIAS OMIMOKHU C MMOMOIIBIO YUUTENS U
CaMOCTOSITENTLHO

Krnaccudukanus XumMuueckux
peakiuii o pa3IuyHbIM OCHOBAHUSIM

OnpeneneHus MOHATHI «XUMHYECKask PEaKIUsI», «PEaKIUU COeTUHEHUS»,
«peaKLuu Pa3NoKEeHUs», «PEaKIIUU 0OOMEHa, «PeaKuu 3aMelICHUS,
«peakuuy HeUTpaau3aumny, «93K30TepMUUECKUE PEaKIIun,
«QHAOTEPMHUECKHE PEAKIIUN», «OOpATUMBIEC PEAKIIUN», «HEOOpaTUMbIE
peaKun», KOKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUN», «TOMOTCHHbIE
pEeaKun», «reTePOreHHbIE PEaKLUN», «KaTaTUTUYECKUE PEaKII,
«HEKATAJTUTUYECKHUE PEaKLUn», «TeraoBoN 3(HEeKT XMMUUEeCKOH
peakumy. XapakTeprucTUKa XUMHUUECKUX PeaKIUi M0 pa3INuHbIM
npu3HakaM. CocTaBlieHHEe MOJIEKYJISIPHBIX, MOTHBIX U COKPAILIEHHBIX
HMOHHBIX ypaBHEHUU peakuuil. OnpeaeneHne OKUCIUTENS U
BOCCTAHOBUTCIIA, OKHCICHHUA U BOCCTAHOBJICHU . HaGHIOIIeHI/Ie )41
OMHCaHUE PEAKIUN MEXAY BEIIECTBAMH C IIOMOIIbIO €CTECTBEHHOTO
(pyccKoro UM poJHOTO) sI3bIKA U sA3bIKa XUMHH. [IpencraBnenue
uHpopmanuu o Teme «Knaccudukanus XuMUIECKUX peaKIfii» B BUIE
TaGHI/II_I, CXCM, OIMOPHOI'0 KOHCIICKTA, B TOM YUCJIC C TPUMCHCHUCM
cpeacts UKT

[ToHsiTHE O CKOPOCTH XUMUYECKOM
peakiumn

OmpeneneHre MOHATHS «CKOPOCTh XUMHUUYECKOU peakiun». OObsICHEHUE C
MpUBEJICHUEM IPUMEPOB BIUSAHUS HEKOTOPHIX (PaKTOPOB Ha CKOPOCTH
XUMHUYECKUX peakiuid. Habmroaenue u onrcanue peakiuii Mex Iy
BELIECTBAMH C MTOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MU POAHOIO) SI3bIKa
u si3b1ka XuMuHU. [IpoBeneHre onpITOB, MOATBEPKAAIOIINX 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU PEAKIINH OT Pa3IUIHBIX (PaKTOPOB




Karanuzatopsl

Omnpenenenre NoHATUS «KaTanuzaTopy. HabmoneHue u onvcanue
peaxkuii MeX/1y BeIIECTBAMU C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIN
POZIHOTO) fA3bIKA U s3bIKa XUMHH. [IpoBeeHne OMbITOB,
MOJTBEPKIAIOIIUX BIMSHUE KaTaIU3aTOPOB Ha CKOPOCTh XUMUYECKOM
peaxkuuu

O0001IEHYE U CUCTEMATU3ALIUS
3HaHU 110 TeMe «BBeaeHue»

[IpencraBnenue uHpopmanuu no reme «Bpenenne. Oomias
XapaKTePUCTUKA XUMUYECKUX DJIEMEHTOB U XUMHYECKUX PEAKIUM.
[Tepuoanueckuii 3akoH u [leproandeckas cucTeMa XUMUYECKUX
anemenToB J[. . MenzaeneeBa» B Buje TabIUIl, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ mpuMmeHeHneM cpencts UKT

Konmponvnas paoomaNel no meme
«Beeoenuey»

BrimonnHeHnEe KOHTPOIBHOM pabOTHI

MeTajaiabl

17

ITonoxeHue 3JIEMEHTOB-METAIIOB B
[Tepuoauueckoit cucreme /l. U.
MeHnneneesa 1 OCOOEHHOCTH
CTpOCHI/ISI nxX atToMOB

Omnpenenenre NOHATHS «MeTaJUTb». COCTaBICHUE XapaKTEPUCTUKU
XUMHUYECKHX 3JIEMEHTOB-METAIJIOB 110 UX MOJIOKeHUI0 B [lepuonnyeckoit
cucteme xumuueckux aemMeHToB J1. 1. MenneneeBa. XapakTepucTuka
CTpOEHHS U 00IIMX (PU3NUECKUX CBOIMCTB MPOCTHIX BEUIECTB-METAJIIOB.
OObsicHEHNE 3aBUCUMOCTH CBOMCTB (MJIH MpeICKa3aHue CBOMCTB)
XUMHUYECKUX 3JIEMEHTOB-METAIIOB OT MojoxkeHus B [lepuonnyeckoit
cucTeMe xuMmuueckux saemMeHToB /1. 1. MeHaeneeBa

duznueckue cBOICTBa METAJIOB.
CniaBel

YcTaHOBIEHNE TPUYMHHO-CIIEICTBEHHBIX CB3€H MEXAY CTPOCHUEM
aToOMa, XUMHUYECKOU CBSI3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKH
METAJUIOB U UX COETMHEHUH, UX 0O0IUMH (PU3HUECKMMH CBOMCTBAaMHU

Pemenue pacueTHbIxX 3a51a4 ¢
MOHSITUEM MACCOBAS 00JIs 8bIX00A
npooyKkma

BrinmonHeHue pacyeToB 0 XUMHUYECKUM YPaBHEHUSAM Ha HaXOXKJIECHHE
KOJINYECTBA, MACChI MIIM 00bEeMa MPOTyKTa PEAKIIUU IO KOJIMYECTBY,
Macce Wi 00beMy UCXOHOTO BEIIECTBA; C UCIIOJIb30BAHUEM MTOHSITHS
«10JIs1», KOT/Ia UCXOHOE BEILIECTBO JaHO B BUE PacTBOpaA C 3aJaHHOMN
MAacCOBOM J0JIEW pacTBOPEHHOTO BEIIECTBA WIIH COJECPKUT
ONPEACIICHHYIO JOJII0 TPUMECeit




XUMHUYECKUE CBOUCTBA METAJJIOB

OnpeneneHne MOHATHS «Psii AKTUBHOCTH METAJIOB). XapaKTEPUCTUKA
XUMHUYECKHUX CBOMCTB MPOCTHIX BellecTB-MeTaIoB. OObsICHEHHE
3aBHCHMOCTH CBOWCTB (WM Mpe/icKa3aHNe CBOMCTB) XUMUYECKUX
3JIEMEHTOB-METAIIJIOB OT MOJ0KeHus B [lepuoguyeckoil cucreme
xumuueckux snemenToB J[. . MenaeneeBa. CocTaBiieHne
MOJIEKYJIAPHBIX YPaBHEHUN pEaKlMii, XapaKTePU3yIOIUX XUMUYECKUE
CBOMCTBA METAJUIOB U UX COCIMHEHU: DJIEKTPOHHBIX YPABHEHUN
IIPOLIECCOB OKHUCIICHUSI-BOCCTAHOBIICHUS; YPABHEHHUU DJIEKTPOJIIMTUYECKON
JUCCOLIMALUU; MOJIEKYJIIPHBIX, ITOJIHBIX U COKPAILLEHHBIX HOHHBIX
YPaBHEHUU PEAKUUN C YHACTUEM DJICKTPOJIUTOB. Y CTAHOBIICHHUE
IIPUYMHHO-CIIEACTBEHHBIX CBA3EH MEKy CTPOCHHUEM aTOMa, XUMHUUECKOU
CBA3BI0, TUIIOM KPUCTAJUIMYECKOU PELIETKN METAJUIOB U UX COCIUHECHMUI,
UX XMMAYECKHMHU cBoWicTBamMH. Haliroienue u onvcanne XMMHYECKOTo
skcnepuMenTa. [IpencraBnenue nadopmaiyy B Bujie Tabimil, cXem,
OTMOPHOT0 KOHCIIEKTA, B TOM 4Uuciie ¢ npuMeHeHuem cpeacts UKT

Mertamnsl B ipupoje. Oomue
CIOCOOBI KX TTOTYYEHUS

CocraBieHre MOJIEKYJISIPHBIX YPABHEHUI PEaKIui U AJIEKTPOHHBIX
YpaBHEHHH MPOIIECCOB OKUCIICHUSA-BOCCTAHOBJICHUS, XapAKTEPHU3YIOLIHX
CrocoObI MOTy4YeHHs MeTa/uIoB. [1o100p (C TOMOIIBIO YUUTES)
CJIOBAapeH, SHIUKIIONEAUH, CIIPABOYHUKOB, dJIEKTPOHHBIX JUCKOB U
APYTUX UCTOYHUKOB MH(POPMAITH, HEOOXOAUMBIX JUIS pEILICHHs YUeOHbIX
3agad. CornocraBieHrne HHPOPMALIUH, TOTYYSHHON U3 pa3IUuYHbIX
HCTOYHHUKOB

IlonsiTHE O KOPPO3UU METAILIOB

OnpeneneHus MOHATHI «KOPPO3UL», «XUMUYECKasT KOPPO3UI»,
«QJIEKTPOXUMHYECKast Koppo3us». NumrocTpanust HOHITUN «KOPPO3US,
«XUMHYECKast KOPPO3HSI», «ANEKTPOXUMHUECKas KOPPO3Us» MPUMEPaMU
MIPOLIECCOB, MPOUCXOIAUINX C PA3TNYHBIMU METAJUIAMU. XapaKTepUCTUKA
CIOCOOOB 3aLTUTHI METAJUIOB OT KOPPO3UHU




OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
IA rpynms

Onpenenenre NOHATUA «IIEJIOYHbIE MeTaIUIb». COoCTaBiIeHUE
XapaKTEPUCTUKH IIEJIOYHBIX METAJUIOB MO UX MOJ0KEHUIO B
[Tepuoanueckoil cucreme xumuyeckux 3yemeHToB J1. 1. Menneneena.
XapakTepucTruKa CTPOSHUS U 00IMNX PU3HIECKUX U XUMUYECKUX CBONCTB
IEJIOYHBIX METAJIOB. XapaKTEPUCTHUKA (PHU3UIECKIX U XUMUYECKUX
CBOMCTB OKCHJIOB U THAPOKCHUIOB HIETOYHBIX MeTAIOB. OObSICHEHNE
3aBUCUMOCTH CBOMCTB (WJIM MpecKa3aHue CBOMCTB) MICIIOYHBIX METAJIOB
OT 1oJ0KeHus B lleproaudeckont cucteme XMMUYECKUX 3J1eMeHToB 1. 1.
Menpeneesna.

COGI[I/IHGHI/ISI mICJIOYHbIX MCTAIJIOB

CocraBieHre MOJIEKYJIAPHBIX YPABHEHHI peakilnil, XapaKTepU3yIOIIuX
XMMHUYECKHE CBOMCTBA IIEIOYHBIX METAJUIOB U UX COCTUHEHUI:
ANIEKTPOHHBIX YPAaBHEHUH MPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHUS;
YpaBHEHU AIEKTPOIUTUUECKON JUCCOLMAIIUU; MOJIEKYIISPHBIX, MTOJTHBIX
Y COKpALICHHBIX HOHHBIX YPAaBHEHHUM peakuii C y4acTUEM 3JIEKTPOJIUTOB.
YcTaHOBNIEHNE MPUYNHHO-CIICACTBEHHBIX CBSI3€H MEX]y CTPOCHUEM
aToMa, XUMUYECKOM CBSI3bI0, TUTIOM KPUCTAITIMYECKON PEIIeTKU
IMISJIIOYHBIX MCTAJIJIOB U UX COGHHHQHHﬁ, UX XUMHYECKUMU CBOMCTBAMH.
Bbruucnienus no XuMuueckuM (GpopMmyliaM u ypaBHEHHSIM PEaKIIHid,
MPOTEKAIOIINX C YYaCTHEM ILETOYHBIX METAJUIOB U UX COCTUHEHUI

lenoyno3eMeabHbIe METaJLIbI

OmnpeneneHre MOHATHS «IIEJIOYHO3EMETbHBIE MeTAILIbIy. COCTaBIeHUE
XapaKTEPUCTUKU MIETOYHO3EMETBHBIX METAJIJIOB TI0 WX TIOJI0KCHHIO B
[Tepuoanueckoil cucreme xumuueckux 3yemeHToB J1. 1. Meneneena.
XapakTepucTuKa CTPOSHUS U 00IMNX (PU3HIECKUX U XUMUYECKUX CBONCTB
IEJI0YHO3EMETbHBIX METAJIOB. XapaKTepUCTUKa GU3HUECKUX U
XUMUYECKUX CBOMCTB OKCHUJIOB U THAPOKCHIIOB IIEIIOYHO3EMETBHBIX
MeTauioB. OOBsCHEHNE 3aBUCHUMOCTH CBOMCTB (MJIM TIpe/ICKa3aHue
CBOMCTB) IMIEIOYHO3EMETBHBIX METAJUIOB OT TOJIOKCHHS B
IIepuonnueckoii cucreme xuMuueckux aiuemenTos J[. M. Menzeneesa.




CoenuHeHus IEeI0OYHO3EMETBLHBIX
METAJIJIOB

XapaKTEPU3YIOINX XUMUYECKUE CBOMCTBA IIEJIOYHO3EMETBHBIX METAJIJIOB
Y UX COEMHEHMI: AIIEKTPOHHBIX YPAaBHEHUM MPOLIECCOB OKUCIICHHUSI-
BOCCTAHOBJIEHUS; YPABHEHUM 3JIEKTPOJIUTUYECKON UCCOLMAINY;
MOJIEKYJIIPHBIX, TTOJIHBIX U COKPAILIEHHBIX MOHHBIX YPABHEHHI peakInil ¢
Y4aCTHUEM DJIEKTPOJIUTOB. Y CTAHOBIICHUE TPUUMHHO-CIIEACTBEHHBIX
CBSI3€M MEXIY CTPOCHUEM aTOMa, XUMHYECKON CBS3bI0, TUIIOM
KPUCTAJUIMYECKOM PELIETKH LIEJIOYHO3EMETIBHBIX METAJIIIOB U UX
COEIMHEHNH, UX XUMHUYECKUMH cBoMcTBaMK. HaOiroaeHne 1 onrcanmue
XUMHYECKOTO IKCIIEPUMEHTA. BBIUUCIICHUS 110 XUMUYECKUM (popMyTiam u
YPaBHEHUSAM PEAKLHM, IPOTEKAIOIIMNX C YYACTUEM IIEIIOYHO3EMETBHBIX
METaJJIOB B UX COCIUHCHUHN

ATroMAHUNA

CocraBneHre XapaKTEPUCTHKU aTFOMHUHHMS 110 €0 MOJI0KEHUIO B
[Tepuoauueckoil cucreme xumuueckux 3yemeHToB J1. 1. Menneneena.
XapakTepucTruKa CTpoeHUs, GU3NIECKUX U XUMHUECKHX CBOWCTB
ATFOMUHMS. XapaKTePUCTUKA GU3UIECKUX U XUMUYECKUX CBOWCTB
OKCHJIa ¥ TUIPOKCHA afoMUuHUsA. OOBsICHEHNE 3aBUCUMOCTH CBOMCTB
(unm mpeacKa3aHue CBOMCTB) allOMUHUS OT IOJIOKEHUS B
[Tepuoanueckoil cucreme xumuueckux 3yemeHToB J1. 1. Menneneena.

CoenuHeHns aJTrOMUHASA

CocraBieHre MOJIEKYJIAPHBIX YPABHEHHI peakilnil, XapaKTepU3yrOIIuX
XMMHUYECKHE CBOICTBA aIIOMUHUS U €T0 COeAMHEHUMN: AIEKTPOHHBIX
YpaBHEHUI MPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHNUS; YpaBHEHUN
AIEKTPOIUTUYECKON JUCCOLUAIINH; MOJIEKYISPHBIX, MOJTHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHHH peakluii C y4acTHEM AJIEKTPOJIUTOB.
YcTaHOBNIEHHE MPUYNHHO-CIICACTBEHHBIX CBSI3€H MEX]y CTPOCHUEM
aToMa, XUMUYECKOM CBSI3bI0, TUTIOM KPUCTATIMYECKON PEIIeTKU
AIFOMHUHMS U €70 COETUHEHHH, €r0 XUMHUUYECKUMHU CBOMCTBAMH.
Habmtoienue u onucanre XuMUYECKOro SKCIIepUMeHTa. Beruncienus no
XUMHUYECKUM (DOpMysiaM U ypaBHEHUSIM PEaKIIUil, IPOTEKAIOIINX C
Y4aCcTUCM aJItOMUHUSA U €TO COC,Z[I/IHGHI/If/’I




Keneso

CocraBieHre XxapaKTEpUCTUKH KEJe3a MO €ro MOJIOKEHHIO B
[Tepuoauueckoil cucreme xumuueckux 3yemeHToB J1. 1. Menneneena.
XapakTepucTruKa CTpoeHus, GU3NIECKUX U XUMHUECKHX CBOMCTB JKeJe3a.
XapakTepucTuka GU3HIEeCKUX U XUMUYECKUX CBONCTB OKCHJIOB U
THJIPOKCHUIOB kelne3a. OObsICHeHNEe 3aBUCUMOCTH CBOUCTB (UITH
IIpeJicKa3aHue CBOMCTB) jKeje3a OT NoJokeHus B [lepnoanueckon
cucteMe xumuaeckux sneMmeHToB J[. 1. Mennaeneena.

CoenuHeHus xenesa

CocraBieHre MOJIEKYJIAPHBIX YPABHEHHI peakinil, XapaKTepU3yIOIIUX
XUMHUYECKHUE CBOMCTBA JKeJIe3a U €r0 COSAMHEHUN: AIICKTPOHHBIX
ypaBHEHUH MPOIIECCOB OKUCICHUSI-BOCCTAHOBIICHHUS; YPAaBHEHUM
ANEKTPOIUTUYECKON JUCCOIMAIINH; MOJICKYISIPHBIX, TTOJIHBIX U
COKpAIICHHBIX HOHHBIX YPABHEHHH PEaKIUi C y4aCTHEM DJICKTPOJIUTOB.
VYcraHoBIEHNE TPUYMHHO-CIICICTBEHHBIX CBSI3€H MEXIY CTPOCHHEM
aToMa, XUMHUUYECKOU CBSI3bI0, TUIIOM KPUCTAJUTMYECKOM PEIIETKHU Keme3a U
ero COeJNHEHNH, ero XMMHIECKUMH cBolicTBamMu. Habmronenue u
OMHCaHUE XUMHYECKOTO IKCIIEPUMEHTA. BBEIYHCIICHHS IO XUMUYECKUM
dbopMyniaM U ypaBHEHUSM PEaKIIHid, MTPOTEKAIOMINX C YUACTUEM Keje3a U
€ro COeTUHEHUN

Ilpakmuueckan paooma Nel
«Pewenue 3xcnepumenmanbHvlx
3a0ay no pacno3Haganuio u
NOYYEHUI0 COeOUHEHUT
memannoe». Th

DKCMEpUMEHTAIILHOE UCCIIEIOBAHME CBOMCTB METAJIJIOB U UX
COCIMHEHUH, pelIeHNE IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe «MeTautby.
Pabota ¢ maGopaTtopHbIM 000pPYIOBAaHHEM M HarpeBaTEIbHBIMU
MpUOOpaMu B COOTBETCTBUH C TIpaBUIaMHU TEXHUKU O€30MaCHOCTH.
HaGmronenne CBOMCTB METAJIJIOB M UX COEIMHEHUI U SIBJICHUH,
MPOUCXOAAIINX ¢ HUMHU. ONHCaHNe XUMHUUYECKOTO SKCTIEPUMEHTA C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WJIA POJTHOTO) SI3bIKA M SI3bIKA
xuMur. QopMyIMpOBaHKE BHIBOJIOB TI0 PE3YyiIbTaTaM MPOBEICHHOTO
skcniepuMenTa. Onpeaenenue (UCXoasl U3 y4eOHOM 3a1aum)
HeO6XO,Z[I/IMOCTI/I HCIIOJIB30BAHU S H3.6JIIO,Z[€HI/I$I 1501050 BKCHepI/IMeHTa
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O600611eHre U cucTeMaTUu3alus 1 Brruncnenus no xumuueckuM (GopMysiaM U ypaBHEHUSIM PEaKIHii,
3HaHU# 1o Teme «MeTamib» MIPOTEKAIOIIMX C YYaCTHEM METAJUIOB U UX coenuHeHui. [Ipeacrasnenue
uHpopmanuu o teme «MeTaasly B BUAE TaOIUI, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM yucJie ¢ npuMeHenueM cpencts UKT. [Tonumanue
IPUYHH CBOCTO HCYCIICXA N HAXOKACHHUC CHOCO6OB BbIXOJa U3 9TOM
CUTYalluu

Koumponvnasa paooma Ne2 no 1 BrimonHeHue KOHTPOIBLHOUM PabOTHI
meme «Memanniy

OO61as xapakTepuCTHKa HEMETANIOB 1 OrnpeneneHust MOHITUN «HEMETAUIBD», «TaJOTEHBD», «aJJIOTPOIHBIE
BUJIOU3MEHEHU». XAPAKTEPUCTUKA XUMHUYECKHUX FJIEMEHTOB-
HEMETAJJIOB: CTPOCHHE, (PU3NUECKUE CBOMCTBA HEMETAJIIOB.
CocTaBiieHre Ha3BaHUN COCTUHEHUI HEMETAINIOB IO (hOpMYyIIe U UX
¢dbopmyn o Ha3BaHUIO. OOBICHEHNE 3aBUCUMOCTH CBOUCTB (MU
MpeACKa3bIBAHUE CBOMCTB) XUMHUECKUX 3JIEMEHTOB-HEMETAIIIOB OT
nosioxkeHus B [lepuoandeckoil cucreMe XUMUIECKUX d11eMeHToB /1. .
MenneneeBa. Y CTaHOBJIEHUE IPUYNHHO-CIIEICTBEHHBIX CBA3EH MEXKITY
CTPOEHUEM ATOMA, XUMUYECKOU CBS3bI0, TUTIOM KPUCTAILUTNYECKOMN
pEIIeTKH HEMETAIIOB M UX COSAMHEHHIA, X (PU3MUEeCKUMU CBOMCTBAMH.
B nuanore ¢ yuuteneM BbpaboTKa KPUTEPUEB OLIEHKU U OTIpeesiCHUE
CTEIEeHH YCIEIIHOCTH BBITIOJHEHHSI CBOEH paboThl U pabOThI BCEX,
HCXOJISl U3 UMEIOIUXCSI KPUTEPUEB, COBEPILIEHCTBOBAHNE KPUTEPHUEB
OLIEHKH Y UX UCIIOJIb30BAaHUE B XOJI€ OLEHKU U CAMOOLICHKH
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OO01me XMMAYECKUE CBOMCTBA
HeMeTaJIoB. HeMeTasl B ipupoe
U CTIOCOOBI MX TOJTYYEHUS

XapakTepUCTUKAa XUMHYECKUX JIEMEHTOB-HEMETAIIJIOB: CTPOEHUE,
¢dusznveckue cBoiicTBa HeMeTaIoB. CocTaBieHUE HA3BaHUH COCTMHEHUM
HeMeTaJuIoB 1o (hopmysie U ux ¢popmyin o HazBaHWO. CocTaBIeHUE
MOJIEKYJIIPHBIX YPABHEHUH pPeakINil, XapaKTePU3YIOIIUX XUMUYECKUE
CBOMCTBA HEMETAIUIOB U UX COCAMHEHUH, DJIEKTPOHHBIX YPaBHEHUN
MIPOLIECCOB OKHUCJICHUSI-BOCCTAHOBIICHHUS. Y CTAHOBJIEHUE TPUYHHHO-
CJIEJICTBEHHBIX CBA3EH MEXAY CTPOCHHEM aTOMa, XUMUYECKOH CBA3BIO,
TUTIOM KPUCTAJUTMYECKON PEIIETKH HEMETAJUIOB U UX COSAMHEHUH, UX
XUMUYECKUMH CBOMCTBaMU. BhINOIHEHNE PACYETOB 110 XUMUYECKUM
dbopMynaM U ypaBHEHUSM PEaKIIHid, MTPOTEKAIOMINX C YIACTHEM
HEMETAJIJIOB U MX COeOUHEHMI

Bonopon

XapakTepucTuka BOAOPOJa: CTpOeHHE, (PU3HUECKHUE U XUMUYECKUE
CBOWMCTBA, OJIy4yeHHE U TpuMeHeHue. CocTtaBieHrne Ha3BaHU N
COEIMHEHMH BOOpOIa TT0 opMyIie U ux (GOpMys IO Ha3BAHUIO.
OOBsicHEHNE 3aBUCUMOCTH CBOMCTB (MJIM MPECKa3bIBAHUE CBOMCTR)
BOJZIOpOJa OT NoJjoxeHus B [lepuoanueckoil cucreMe XUMUYECKUX
anemenToB Jl. 1. MenzaeneeBa. CoctaBiieHnE MOJIEKYJISPHBIX ypaBHEHUIN
peaKkuurii, XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA BOAOPOIA,
AJIEKTPOHHBIX YPAaBHEHUM MPOIECCOB OKUCICHUSA-BOCCTAHOBIICHHUS;
MOJIEKYJISIPHBIX, MIOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUM peaKIuii ¢
Y4aCTHEM DJIEKTPOIUTOB. Y CTAHOBJIEHHE TPUYMHHO-CIIEACTBEHHBIX
CBSI3€M MEXIY CTPOCHHEM aTOMa, XUMHYECKON CBSI3bI0, TUIIOM
KPUCTANTNYECKOH PEeIIeTKH BOJOPOa, €ro (PU3NUECKUMH U
XUMHYECKUMH CBOMcTBaMH. HaOroieHre U onrMcanne XuMU9IeCcKoro
9KCIIEPUMEHTA 10 pAaClO3HABAHUIO BOOPOAA. BhINOIHEHNE pacyeToB 10
XUMHYECKUM (OpMyTaM U ypaBHEHUSM PEAKIIHi, TPOTEKAIOIINX C
ydacTueM BOJIOPOJA U €ro COeTUHEHUI




Bona

XapakTepucTHKa BOJIBI: COCTaB, PU3MUECKHE M XUMHUECKHE CBOMCTRA,
HaXO0XJE€HUE B IPUPO/Ie U TpuMeHeHne. COCTaBIEHHE MOJICKYJISIPHBIX
YpaBHEHUH peaKIuii, XapaKTepU3YIOIUX XUMHUYECKUE CBOMCTBA BOJbI,
AJIEKTPOHHBIX YPABHEHHUM MPOLIECCOB OKUCICHUA-BOCCTAHOBIICHUS.
VYcTaHoBiIEHME IPUYUHHO-CIIEICTBEHHBIX CBI3€H MEXAY XUMUYECKOU
CBSI3bI0, THIIOM KPUCTAJUTMYECKON PEIIETKH BOJIBI, €€ PUINISCKUMU U
XUMUYECKUMH CBOMCTBaMU. BhINOIHEHNE PAacUeTOB 110 XUMUYECKUM
dhopmynaM U ypaBHEHHUSIM PEAKIIUMA, MPOTEKAIOIINUX C yYaCTHEM BOJIBI

T"anorens!

XapakTepucTUKa raJIoreHoB: CTpoeHHe, (GU3NUecKre U XUMUYECKHe
CBOMCTBA, OJIy4yeHHE U TpuMeHeHue. CocTtaBieHrne Ha3BaHU N
COCIMHEHHH TaJIOTeHOB 110 opMyJie U uX (POpMYII 1T0 HA3BAHUIO.
OOBsicHEHNE 3aBUCUMOCTH CBOMCTB (HMJIM MPECKAa3bIBAHNE CBOMCTR)
rajJloreHoB OT noJjokeHus B Ilepuoanueckoil cucreMe XUMHUYECKUX
anemeHnToB /.M. MenaeneeBa. CocTaBiieHME MOJIEKYJISIPHBIX YPaBHEHUIA
peaKuuii, XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA TAJIOTE€HOB,
AJIEKTPOHHBIX YPABHEHH MPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHUS.
VYcraHoBiaeHUE TPUUMHHO-CIIEICTBEHHBIX CBSI3€M MEXAY CTPOCHHEM
aToOMa, XUMHUYECKOU CBSI3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKH
raJIOTeHOB, ero (PU3NIECKIMH U XMMHUYECKHUMH CBOMCTBaMH BrimnonHeHue
pacyeToB Mo XUMHYECKUM (HOpMYJIaM U ypPaBHEHUSIM PEaKIIHii,
MPOTEKAIOIINX C YYaCTHEM TrajlOr€HOB




CoennHeHns TAJIOTEHOB

XapakTepucTHKa COSTUHEHUN TaJOreHOB: COCTaB, (PU3HUECKHUE U
XUMHUYECKHE CBOKCTBA, MOIyYeHne u npumeHenue. CocraBieHue
Ha3BaHUU COEAMHEHUH TaJOTeHOB 110 hopmysie U uX GpopmyI 1o
Ha3BaHUI0. COCTaBICHHE MOJICKYJISIPHBIX YPABHEHUN pEaKIUi,
XapaKkTEPU3YIOIINX XUMUYECKUE CBOMCTBA COCIMHEHUI TAJIOTEHOB,
AJIEKTPOHHBIX YPAaBHEHUM MPOIECCOB OKUCICHUSA-BOCCTAHOBIICHHUS;
YpaBHEHUN 3JEKTPOJUTUYECKON AUCCOLMALINK; MOJIEKYIISPHBIX, TTOJTHBIX
Y COKpAIICHHBIX HOHHBIX YPABHEHHI peakIuii C yYaCTHEM JIEKTPOIUTOB.
VYcTaHoBiIEHME IPUYUHHO-CIIEICTBEHHBIX CBI3€H MEXAY XUMUYECKOU
CBA3bI0, TUIIOM KPUCTAJUTMUECKOU PEIIETKU COEAMHEHUN TaIOT€HOB, UX
(bU3MYECKUMU U XUMUYECKUMU CBoMicTBaMu. Habmoienue u onvcanme
XUMHYECKOTO IKCIIEPUMEHTA TI0 PACTIO3HABAHUIO XJIOPHI, OPOMHI,
HOJIUI-MOHOB. BBIMOIIHEHNE PacyeTOB MO XUMUYECKUM (opMyIaM H
YPAaBHEHUSAM PEAKIMH, MPOTEKAIOIIMX C yYaCTUEM COCANHEHUHN TaJIOT€HOB

Ilpakxmuueckan paooma Ne 2
Pewenue yxcnepumenmanpHplx
3a0ay no meme «lloozpynna
2anozenoe» Th

DKCIEPUMEHTAIIBHOE UCCIIEIOBAHME CBOMCTB HEMETAJIIOB M MX
COCTMHEHUH, pelIeHre SKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme «[loarpymma
rajoreHoB». Pabota ¢ n1abopatopHsIM 000pYAOBaHUEM U
HaneBaTeJIbHLIMI/I HpI/I60paMI/I B COOTBETCTBHUHU C HpaBI/IHaMI/I TCXHUKU
Oe3omacHocTy. HabmromeHue 3a CBOMCTBaMU TaJIOTEHOB, UX COSIUHEHHUI
U ABJICHUSMU, HpOI/ICXO,Z[SIH_[I/IMI/I C HUMHA OHHC&HI/IC XUMHUYECCKOI'O
HKCIEPUMEHTA C MIOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO HITH POTHOTO)
A3bIKA U A3bIKa XUMHUU. DOPMYIUPOBAHHUE BBIBOJOB I10 PE3YJILTATAM
MPOBEACHHOTO KcTiepuMenTa. OpraHu3aius yaeOHOro B3auMoICHCTBUS

B IpyIIe
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Kucnopon

XapakTeprucTUKa KUCIOopoia: CTPOEHHE, ajlIOTPOnHsl, (pusndeckue u
XUMHUYECKHUE CBOICTBA, MTOJIy4€HHE U TIPUMEHEHHUE aJlTIOTPOITHBIX
Moaudukaruii. CocTaBieHre Ha3BaHUI COCTMHEHUN KUCIOPOIa O
dbopmyne u ux Gopmyi o HazBaHU0. OOBICHEHNE 3aBUCUMOCTH CBOMCTB
(wu npeacka3piBaHUE CBOMCTB) KUCIOPOA OT MOJIOKEHUS B
Ilepnonnueckoii cucreme xuMuueckux aaemenTos .M. Menneneesa.
CocraBneHre MOJIEKYJIIPHBIX YPaBHEHUN peaklnid, XapaKTepU3YIOLIUX
XUMHUYECKHUE CBOMCTBA KUCIOPO/A, FIEKTPOHHBIX YPAaBHEHUM MPOIECCOB
OKHUCJICHUSI-BOCCTAHOBJICHUS. Y CTAHOBJICHHE PUUNHHO-CIIEJICTBEHHBIX
CBSI3€M MEXIY CTPOCHUEM aTOMa, XUMHYECKON CBSA3bI0, TUIIOM
KPUCTATUNYECKON PEIIETKH KUCIOPO/Ia, €ro (PHU3NIECKUMHU U
XUMUYECKUMH CBOMCTBaMU. BhINOIHEHNE PACYETOB 110 XUMUYECKUM
dbopMynaM U ypaBHEHUSM PEaKIIHid, MPOTEKAIOMIUX C YIACTUEM
KHCIIOpoia

Cepa, ee ¢puszndecKue 1 XUMHIECKUE
CBOWCTBA

XapakTepUCTUKA Cepbl: CTPOECHHUE, aJNIOTPONus, pusnueckue u
XMMHYECKHE CBOMCTBA, NOJIy4eHHE U puMeHeHue. CoCTaBIeHHE
Ha3BaHUIl coeMHEeHUH cephl IO popmyre U UX (GOopMyIT IO HA3BAHUIO.
OOBsicHeHHE 3aBUCIMOCTH CBOMCTB (MJIH MPEJICKA3bIBAHUE CBONUCTB) CEPBI
OT 1oJ0KeHus B lleproaudeckont cucteme XUMUYECKUX 3J1eMeHToB J1.. 1.
MenpeneeBa. CocTaBieHUE MOJIEKYJIIPHBIX YPaBHEHUIN peaKLuid,
XapaKTEePU3YIOLUX XUMUUECKUE CBOMCTBA CEPBI, JIIEKTPOHHBIX
YPAaBHEHUH MIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHUS Y CTAHOBJICHHE
IIPUYMHHO-CIIEACTBEHHBIX CBSA3EH MEXKy CTPOCHHUEM aTOMa, XUMHUUECKOU
CBSI3bI0, THIIOM KPUCTAJUINYECKOH PEIIeTKU Cephl, €e GPU3NIECKUMU U
XUMHUYECKUMHU CBOMCTBaMH. BBINIOJIHEHNE pacyeTOB 10 XUMUYECKUM
(bopMynaM U ypaBHEHUSM peakifii, IPOTEKAIOIUX C Y4aCTHEM CEPbI




CoenuHeHus cepbl

XapakTepuCTUKa COEIMHEHHH Cephl: cOCTaB, PU3NUECKUE U XUMHUECKUE
CBOWMCTBA, OJIy4YeHHE U TpuMeHeHue. CocTaBieHrne Ha3BaHU N
COeAMHEHUH cepbl o popmyiie U UX Gopmysl o HazBaHUIO. CocTaBlieHHE
MOJIEKYJISIPHBIX YPAaBHEHUMN PEAKIMN, XapaKTEPU3YIOIIHUX XUMUYECKUE
CBOMCTBA COCAVMHEHUN CEPBI, JIEKTPOHHBIX YPABHEHUN IIPOLIECCOB
OKUCJICHUSI-BOCCTAHOBJICHUS; YPABHEHUH JJIEKTPOIUTHYECKON
JUCCOLIMALUU; MOJIEKYJIIPHBIX, ITOJIHBIX U COKPAILLEHHBIX HOHHBIX
YPaBHEHUH PEAKUUN C YHACTUEM DJICKTPOJIUTOB. Y CTAHOBIICHHE
IIPUYMHHO-CIIEACTBEHHBIX CBI3€H MEKIY XUMHUUYECKOU CBS3bI0, TUIIOM
KPUCTAUTNYECKOM PEeIIeTKH COeANHEHHH cepbl, X (PU3NIECKUMHU U
XUMHYECKHUMH CBONCTBAMU

CepHast KUCIIOTa KaK AJIEKTPOJIUT U
€€ CoNH

XapakTepucTUKa CEpHOM KUCIOTHI: COCTaB, (pU3NUECKHE U XUMHUYECKHE
CBOMCTBA Kak 3JeKTpodnuTa. COCTaBIECHUE MOJIEKYJISIPHBIX YpaBHEHUMN
peaKkuii, XapaKTEPUIYIOIMINX XUMUYECKUE CBOMCTBA CEPHOM KUCIIOTHI,
3JIEKTPOHHBIX YPABHEHUM MPOLECCOB OKUCIEHUSA-BOCCTAHOBIICHHUS;
MOJIEKYJIIPHBIX, IIOJIHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHEHHUI PEAKIIUil C
y4acTUEM DJIEKTPOJIUTOB. Y CTAHOBJIEHUE PUYMHHO-CIIEACTBEHHBIX
CBA3EH MEXAY XUMUYECKOHU CBA3BIO, TUIIOM KPUCTAJUIMYECKOU PELIETKH
CepHOM KUCIIOTHI, €¢ (PU3NIECKUMHU U XUMUYECKMMHU CBOWCTBAMH.
HaGnroneHnue u onucanne XMMHUYECKOTO IKCIIEPUMEHTA 110
pacro3HaBaHUIO CYJb(aT-MOHOB

CepHast KUCIIOTa KaK OKUCIIUTEb.
[Tonydyenue u npuMeHEHHUE CEPHOU
KHCJIOThI

CocraBieHre MOJIEKYJIAPHBIX YPABHEHHI peakinil, XapaKTepU3yrOIIuX
XUMHUYECKHE CBOKMCTBA CEPHOM KHUCIIOTBI KaK OKUCIUTEINS, JIEKTPOHHBIX
YPaBHEHUH MPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHHS. XapaKTEePUCTHKA
MTOJIyYEHUSI U TPUMEHEHUSI CEPHOM KUCIIOTHI. BhINIOJIHEHHE pacyeToB 1o
XUMHUYECKUM (OpMysiaM U ypaBHEHUSIM PEaKIIil, MIPOTEKAIOIINX C
Y4aCTHEM CEPHON KUCJIOTBI




Ilpakmuueckas pavoma Ne 3
Pewenue 3xcnepumenmanpHulx
3a0ay no meme «Iloozpynna
kucaopooa». Th

DKCIEPUMEHTAIBHOE UCCIEOBAaHUE CBOMCTB HEMETAIUIOB U UX
COEIMHEHMH, pelleHne SKCIepUMEeHTaIbHbBIX 3a/1a4 1o Teme «[loarpynma
kuciopona». Pabora ¢ mabopatopHbiM 000pya0BaHUEM U
HarpeBaTebHBIMU MPUOOpPAMHU B COOTBETCTBUHU C MIPABUIIAMU TEXHUKH
6e3onacHoctu. Habmonenue 3a cBoiicTBaMH KHCIOPOa, CEpPhl, UX
COC,Z[I/IHCHI/If/’I U ABJICHUSAMU, IPOUCXOAAITUMU C HUMHU. Omnucanue
XUMHYECKOTO IKCIIEPUMEHTA C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) fA3BIKA U SA3bIKA XUMHH. POPMYINPOBAHHUE BBIBOJIOB I10
pe3ylbTaTtaM MpOBEACHHOTO KcniepuMenTa. OpraHu3amus yaeOHOTO
B3aUMOJICVCTBHS B TPYIIIE

5,7

A30T 1 ero cBOMCTBa

XapakTepucTuKa a3oTa: CTpoeHue, (pu3nuecKrue U XUMUYeCKUue CBONCTBA,
noJjydeHue u npuMeHenue. CoctaBjieHne Ha3BaHUW COCTMHEHUI a30Ta 1o
dbopmyne u ux Gopmyi o HazBaHU0. OOBICHEHNE 3aBUCUMOCTH CBOMCTB
(wm mpeacKka3pIBaHUE CBOMCTB) a30Ta OT MosioxkeHus B [lepuoguaeckoit
cucteMe xumuaeckux sneMeHToB . . MenneneeBa. CoctaBienue
MOJIEKYJISIPHBIX YPaBHEHUHN PeaKIHii, XapaKTepU3yIOIUX XUMUYECKUE
CBOMCTBA a30Ta, MIEKTPOHHBIX YPaBHEHUH IIPOLIECCOB OKUCIICHHUSI-
BOCCTaHOBJICHUS. Y CTAHOBJICHHE MPUYNHHO-CIIEICTBEHHBIX CBs3€H
MEXy CTPOCHHEM aTOMa, XUMUYECKON CBSI3bI0, TUTIOM KPUCTAJITMYECKOMN
pelIeTKH a30Ta, ero PU3NIECKUMH U XUMHYECKUMHU CBOHCTBAMH.
BrimonHeHue pacyeToB o XUMUYECKHM (opMysiaM B YpaBHEHUSIM
peaxiuii, MpoTEeKaIOIINX C y4acTHEM a30Ta

AMMMAK 1 €10 CBOMCTBA

XapakTeprucTuKa aMMHUaKa: cocTaB, (pU3nuecKkre U XMMHYECKHUe CBOICTBa,
MoJIydeHue U puMeHeHue. BolnoHeHne pacyeToB Mo XUMUYECKUM
dbopMynaM U ypaBHEHUSM PEaKIIHid, MTPOTEKAIONIUX C YYaCTHEM aMMHaKa




Conu aMMOHUA

CocraBnenre Ha3BaHUU COJIe aMMOHUS IO (hopmyJie U uX GOpMYIT IO
Ha3BaHUI0. COCTaBICHHE MOJICKYJISIPHBIX YPAaBHEHUN pEaKIUi,
XapaKkTePU3YIOIINX XMMUYECKHUE CBOMICTBA aMMHUAKa U COJIEH aMMOHMS,
AJIEKTPOHHBIX YPABHEHHI MPOILIECCOB OKUCIIEHUA-BOCCTAHOBJICHUS;
YpaBHEHUUN 3JEKTPOJUTUYECKON AUCCOLMALINK; MOJIEKYIISIPHBIX, TTOJTHBIX
Y COKpAIICHHBIX HOHHBIX YPABHEHHH peakIuii C yYaCTHEM JIEKTPOIUTOB.
VYcTraHoBiEHNE IPUYUHHO-CIIEICTBEHHBIX CBI3€H MEXAY XUMUYECKOU
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOM PEIIETKU aMMHAaKa U COJIEH aMMOHUS,
X QU3NYECKUMHU 1 XUMUYECKUMH CBoMcTBamMu. Habnronenue u
OMHUCaHUE XUMUYECKOTO SKCIIEPUMEHTA 0 PACIIO3HABAHUIO HOHOB
aMMOHHS.

Oxkcunsl a3ota. A30THaAs KUCJIOTA
KaK AJIEKTPOJIUT, €€ MPUMEHEHHE

XapakTeprucTUKa OKCUIO0B a30Ta: COCTaB, GU3NYECKUE U XUMUYECKHE
CBOWMCTBA, OJIy4YeHHE U TpuMeHeHue. CocTaBieHne Ha3BaHUH OKCUI0B
azota 1o opmyse u ux ¢hopmys o HazBaHuw. CocTaBICHUE
MOJIEKYJIIPHBIX YPaBHEHUU PEaKIMi, XapaKTepU3yIOIIUX XUMHUYECKUE
CBOMCTBA OKCHJIOB a30Ta, AJIEKTPOHHBIX YPAaBHEHUM MPOILIECCOB
OKHCJIEHUSI-BOCCTAHOBJICHUSI; MOJIEKYJISIPHBIX, ITOJIHBIX U COKPAIIEHHBIX
VMOHHBIX YPaBHCHUH PEAKLUN C y4aCTUEM JJIEKTPOJIUTOB. Y CTAHOBIICHUE
IIPUYHUHHO-CJIEACTBEHHBIX CBA3EH MEXKIY XMMHUECKOH CBS3bI0, TUIIOM
KPUCTANTNYECKOM PEeIIEeTKH OKCUIOB a30Ta, ero (U3NYECKUMHU U
XUMUYECKUMHU CBOMCTBAMU. XapaKTEPUCTUKA a30THOM KHUCIIOTBI: COCTaB,
¢bu3nveckre 1 XUMHUYECKHE CBOMCTBA KaK AJIEKTPOJINTA, IPHMEHEHHE.
CocraBiieHne MOJIEKYJIIPHBIX YPaBHEHUH peaklUi, XapaKTepU3yIOLNX
XUMUYECKHAE CBOMCTBA a30THOM KUCIIOTHI, DJIEKTPOHHBIX YPaBHEHUHN
IIPOLIECCOB OKUCIIEHUS-BOCCTAHOBIICHUS; MOJIEKYJISIPHBIX, TIOJHBIX U
COKpAIIICHHBIX MOHHBIX YPaBHEHUI peakLuii C y4aCTUEM IEKTPOJIUTOB.
YcTraHoBiEHME IPUYUHHO-CIIEICTBEHHBIX CBI3€H MEXAY XUMUYECKOU
CBA3BI0, TUIIOM KPHUCTAJUIMYECKOW PEHIETKN a30THON KHUCIIOTHI, €€
($U3NIECKUMHU 1 XUMUYECKUMH CBOMCTBAaMHU




A30THas KUCJIOTa KaK OKUCIIUTEIIb,
€€ IOoJIy4eHHE

CocrapieHre MOJIEKYJIAPHBIX YPABHEHHI peakinil, XapaKTepU3yIOIIuX
XUMHUYECKHUE CBOICTBA a30THOM KUCIOTHI KaK OKUCIUTENS, SIEKTPOHHBIX
YpaBHEHUI MTPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHUS. XapaKTepUCTHKA
MOJIy4eHHUsl a30THOU KUCIIOThI. BhINoHEHNEe pacyeToB M0 XUMUYECKIM
dbopMynaM U ypaBHEHUSIM PEaKIIHid, MTPOTEKAIOMINX C YIaCTUEM a30THOM
KHCIIOTBI

dochop. Coequnenus docdopa.
[TonsaTue o pochopHBIX yHoOpeHUIX

Xapakrtepuctuka ¢ocdopa: cTpoeHue, GU3NIESCKUE 1 XUMHIESCKUE
CBOWMCTBA, OJIy4YeHHE U TpuMeHeHue. CocTtaBieHne Ha3BaHU I
coenuHeHMH Gocdopa mo popmyse u ux Gopmys 1Mo Ha3BaAHUIO.
OOBsicHEHNE 3aBUCUMOCTH CBOMCTB (HMJIM MPEACKAa3bIBAHUE CBOMCTR)
dbocdopa ot monoxkeHus B [leproauueckoi cucTeMe XUMHYECKHX
anemeHnToB /.11 MenneneeBa. CocTaBiieHuE MOJIEKYIISIPHBIX YPaBHEHHUMN
peaKIuii, XapakTepu3YIOINUX XUMHUYeCKre cBorcTBa pocopa u ero
COEIMHEHUH, SIEKTPOHHBIX YPAaBHEHHI MPOLIECCOB OKUCIEHUS-
BOCCTAHOBJICHHSI; YPaBHEHUH 3JIEKTPOIUTHUECKOMN TNCCOLMALINYE;
MOJIEKYJISIPHBIX, TIOJTHBIX M COKPAIllEHHbIX HOHHBIX YPAaBHEHUN PeaKIuii ¢
y4acTHUEM JIEKTPOJIUTOB. Y CTAHOBIICHUE MPUINHHO-CIICACTBEHHBIX
CBSI3€M MEXAY CTPOCHHEM aTOMa, XUMHYECKOMN CBSI3bI0, TUIIOM
KPUCTAIITUNIECKON pemeTku (hocdopa U ero CoeTMHEHUH, eTo
(bU3MYECKUMU U XUMUYECKUMU CBolicTBamMu HabimoieHue u onucanue
XUMHUYECKOTO IKCTIEPUMEHTA 110 pacro3HaBaHuio ¢pocdaT-uOHOB
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Yrnepon

XapakTepucTuKa yriepoja: CTpoeHue, auIoTponus, pU3nYecKue u
XMMHUYECKHE CBOICTBa, MoJlydeHre u npuMeHenue. CocraBieHue
Ha3BaHUU COeAMHEHUN yrieposa no Gopmyie u ux Gopmys Mo
Ha3BaHM10. OOBSICHEHHE 3aBUCIMOCTH CBOMCTB (WM MpeICKa3bIBaHUE
CBOICTB) yriepoja ot mojoxkenus B [lepuoguueckoit cucteme
xumudeckux daemenToB M. Y. Mengeneera. CocraBieHue
MOJIEKYJISIPHBIX YPaBHEHUHN PeaKIHii, XapaKTepU3yIOIIUX XUMUYECKUE
CBOMCTBA yIepoAa, JIEKTPOHHBIX YPaBHEHHH MPOLIECCOB OKUCIEHUS-
BOCCTAHOBJIEHUS. Y CTAaHOBJICHUE MPUIUHHO-CIICACTBCHHBIX cBsI3el
MCKAY CTPOCHHUEM aTOMaA, XUMHYECKOU CBA3bI0, TUIIOM KpI/ICTaJIJII/I‘-IGCKOﬁ
pELIeTKH yTaepoaa, ero (u3niecKuMU U XUMUYECKUMHU CBOMCTBAMHU




Oxkcunbl yriaepoaa

XapakTeprucTUKa OKCUAOB yIiepoa: cocTaB, (pU3NUeCcKre U XUMHUECKHe
CBOMCTBA, NOJIy4eHUE U nNpuMeHeHue. COCTaBIeHUE MOJEKYIAPHBIX
YpaBHEHUU peaKInid, XapaKTePHU3YIOINX XUMUYECKHE CBOMCTBA OKCUJIOB
YIJIEPO/1a, AIEKTPOHHBIX YPABHEHU MPOLIECCOB OKUCIEHUS-
BOCCTaHOBJICHUS; MOJIEKYJISIPHBIX, MIOJTHBIX U COKPAILIEHHBIX HOHHBIX
YPaBHEHUU PEAKLUN C YHACTUEM DJICKTPOJIUTOB. Y CTAHOBIICHHE
MPUYUHHO-CIIEACTBEHHBIX CBSI3€U MEXKIY XUMUUECKOU CBSI3bI0, TUTIOM
KPHUCTAJUIMYECKON PEIIETKH

VYTroJBHasa KUCI0Ta U €€ COJIM.
JKecTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHEHUS

Omnpenenenus MOHATHI «BpEMEHHAs )KECTKOCTh BOJbI», «IIOCTOSTHHAS
KECTKOCTh BOJABI», «00Iast dKECTKOCTh BOAB». XapaKTEepPUCTHUKA
YTOJIbHON KHUCJIOTHI U €€ COJIeil: cocTaB, PU3NYEeCKUe U XUMHUYECKHEe
CBOWMCTBA, OJIy4yeHHE U TpuMeHeHue. CocTaBieHrne Ha3BaHUM coylei
YTOJBHOM KUCIOTHI IO hopMysie 1 ux (OpMyJI IO Ha3BaHUIO.
CocraBieHre MOJIEKYJIAPHBIX YPABHEHHI peakinil, XapaKTepU3yIOIIUuX
XMMHYECKHE CBOMCTBA YTrOJIbHON KUCJIOTHI U €€ COJIEH, ypaBHEHHI
ANEKTPOIUTUYECKON JUCCOLUAIINH; MOJIEKYISPHBIX, MOJTHBIX U
COKpAILICHHBIX HOHHBIX YPABHEHUI PEAKIUI C y4aCTUEM DIIEKTPOJIUTOB.
Omnmucanre crioco0OB YCTPaHEHUS KECTKOCTH BOJIBI U BBHITIOTHEHUE
COOTBCTCTBYIOLICTO XUMHNYCCKOI'O SKCIICPUMCHTA. Ha6J'IIO,£[eHI/Ie )41
OIMHCaHNE XUMHYECKOTO IKCIIEPUMEHTA 110 Paclio3HABAaHUIO KapOOHAT-
MOHOB. BhITNIOJIHEHNE pacyeToB MO0 XUMUYECKUM (hopMysiam U
YpaBHEHUSIM pEaKIUi, MPOTEKAIOIINX C Y4aCTUEM COeITMHEHUH yriiepoaa

Ilpakmuueckan paooma Ne 4
«llonyuenue, cooupanue u
pacno3naganue 2a3o06». Th

Pabota c maGopaTtopHbsIM 000pPYIOBAaHHEM M HarpeBaTEIbHBIMU
mpuOopaMy B COOTBETCTBUU C NMPABUIAMH TEXHUKHU 0€30MIaCHOCTH.
HaOmronenne 3a cBOMCTBAMUA HEMETAJIUIOB M UX COEIUHEHUNA U
SBJIGHUSIMHU, TPOUCXOASIIUMU ¢ HUMH. OnHCaHie XUMHUYECKOTO
AKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOI0 MIIM POJTHOTO)
A3bIKa U A3bIKa XUMHUH. DOpMYyTHUpPOBaHKE BBIBOJIOB MO pe3yabTaTaM
MPOBEIEHHOT0 KcrepuMenTa. Opranuzanus yueOHOro B3auMoJIeHCTBUS

B IpyIIe
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Kpemuuit

XapakTepucTUKa KpeMHUS: CTPOSHUS, PU3NUECKUX U XUMUYECKUX
CBOWMCTB, OJIy4€HHUS U TpuMeHeHus. CocTaBlIeHHE Ha3BaHUI
COCIMHEHHH KpeMHUs 110 popMysie u ux (opMyJ IO Ha3BaHUIO.
OOBsicHEHNE 3aBUCUMOCTH CBOMCTB (HMJIM MPEACKAa3bIBAHUE CBOMCTR)
KpPEMHHUS OT MOJ0KeHUA B [lepnoanyeckon cucteMe XuMHUYECKUX
anemeHToB J. 1. Menneneesa CoctaBieHne MOJIEKYJISIPHBIX YPaBHEHUN
peakLuil, XapakTepU3yIIIUX XUMUYECKUE CBOMCTBA KPEMHMUS,
AJIEKTPOHHBIX YPABHEHUH MTPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHNUS.
VY cTaHOBIEHNE IPUYMHHO-CIIEACTBEHHBIX CBSI3EH MEX]y CTPOCHUEM
aToOMa, XUMHUYECKOU CBSI3bI0, TUIIOM KPUCTAIUIMYECKOMN PEIIETKH
KpeMHUSs, ero PU3NYeCKUMHI U XUMHUYECKHUMH CBOMCTBAMU

CoennHeHns: KpeMHUs

XapakTepucTuKa COCTUHEHUH KPEMHHUS: COCTaB, (GU3HUECKHUE 1
XUMHUYECKHE CBOKCTBA, MOIyYeHne u npumeHenue. CocraBieHue
Ha3BaHWUM coeMHEHUHN KpeMHHUsI 110 popMysie U X (HOpMYII IO Ha3BAHUIO.
CocrapieHre MOJIEKYJIAPHBIX YPABHEHHI peakinil, XapaKTepU3yrOIux
XMMHYECKHUE CBOMCTBA COCIMHEHU KPEMHHS, JICKTPOHHBIX YPaBHEHUM
IIPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHUS; YPABHEHHUU DJIEKTPOJIMTUYECKON
JUCCOLMALIMH; MOJIEKYJISIPHBIX, TOJIHBIX U COKPALIEHHBIX HOHHBIX
YPaBHEHUU PEAKLUN C YHACTUEM DJICKTPOJIUTOB. Y CTAHOBIICHHUE
IIPUYHUHHO-CJIEACTBEHHBIX CBA3EH MEXKIY XMMHUECKOH CBSI3bI0, TUIIOM
KPUCTANTNIECKOH PEeIIeTKH COeNMHEHNI KPEMHUS, €r0 (PU3NIECKUMHU U
XUMHAYECKHUMHU cBoicTBamMH. HabmroeHne u onucanne XMMHYECKOTO
SKCIIEPUMEHTA 10 PAaCIO3HABAHUIO CHIIMKAT-HOHOB. BhInoaHeHe
pacyeToB 1Mo XUMHYECKUM (HOPMYJIaM U yPaBHEHUSIM PEaKIIHi,
MIPOTEKAOIINX C YYACTUEM COETUHEHUN KPEMHUS

CuimkaTHas MPOMBIIIJICHHOCTDH

XapaKkTepUCTUKA CUIMKATHON IPOMBIIUIEHHOCTH
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O06001IeHE U CHUCTEMAaTU3ALTHS
3HaHui 1o TeMe «HemeTtamnbn»

Brruncnenus no xumuueckuM (GopMmysiaM U ypaBHEHUSIM PEaKIHii,
MPOTEKAIOIINX C YYaCTUEM HEMETAJUIOB U UX COEIMHEHUH.
[Ipencrasnenne nndopmanuu no reme «Hemeramb» B Buae Tabauil,
CXEM, OIIOPHOT0 KOHCMEKTA, B TOM unciie ¢ mpumeHenneM cpeacts MKT.
OTtcTranBaHMe CBOEH TOUKH 3pEHMSI, €€ apIyMEHTALUs U IOATBEPKICHHE
dhakTamu




Koumponvnasa paooma Ne 3 no
meme «Hememannwr)

BrinonHenue KOHTPOJIbHON PabOTHI

O0600menue
3HAHUHA 10
XHMMH 32 KypcC
OCHOBHOM
IIKOJIbI.
IloaroroBkak
OcHOBHOMY
I'ocynapcrBenno
My DK3aMeHy
(019)
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[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema . H.
MeHeneeBa B CBETE TEOPUHU
CTPOEHHMS aToMa

[IpencraBnenue unpopmanuu no reme «llepronnyecknii 3akoH 1
Ilepnonnueckas cucrema 1. 1. MenaeneeBa B CBETE TEOPUU CTPOCHUS
aToMay B BHJIE TaOJIUI, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
npuMmeHenuem cpeacts UKT.

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB JIEMEHTOB M UX
COEIMHEHUI B EpUOJaX U IPyIIax
B CBETE MPEJCTABICHUN O CTPOCHUU
aTOMOB PJICMCHTOB. 3HAUCHHEC
[Tepuoauyueckoro 3akoHa

BrimmonHeHne TECTOBLIX 3aJJaHUN 110 TEME

Bunapl XumMudecKux CBSI3€ M THUTIBI
KPUCTATMYECKUX PEIIETOK.
B3auMoCBsA3b CTPOCHHUS U CBOWCTB
BEIIECTB

[Ipeacrasnenue nHGopMaIu Mo TeMe «BUIbI XUMHUECKUX CBSI3EH U
THTIB KPUCTAJUTMYECKUX PEIIeTOK. B3anMOCBsI3b CTPOCHUS U CBOMCTB
BCIICCTB» B BUIC TaGJII/II_I, CXEM, OHOpHOFO KOHCIICKTAa, B TOM YHCJIC C
npuMmeHenuem cpeactB UKT. BelnosHeHre TECTOBBIX 3a/IaHUi IO TEME

Knaccudukamnms XumMuaeckux
peakiuii Mo pa3IuyHbIM NMPU3HAKAM

[IpencraBnenne nndopmanuu no teme «Kaccupukanuss XMuMHIECKIX
peaxknuii Mo pa3IMYHbIM MPU3HAKaM»B BUE TA0JINII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM yucie ¢ npuMeHenueM cpencts UK T. Beinoanenne
TECTOBBIX 3aJaHUM 110 TEME

CKOpOCTh XMMUYECKUX PEaKIINil

[Ipenocrasnenue nHbopMaruu mo Teme «CKOpOCTh XUMHUIECKIX
peaxiuii» B BUJIE TaOIUII, CXEM, OIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMmeHenuem cpeactB UKT. BelnosHeHre TECTOBBIX 3a/IaHUi IO TEME




Jlucconuanus 3J1eKTPOJIUTOB B
BOJHBIX pacTBopax. oHHbIE
YpaBHEHUS PEaKINU

BrinosiHeHUEe TECTOBEIX 3aJlaHUM 10 TEME

OKUCINUTEIHLHO-BOCCTAHOBUTEIBHBIE
peakimn

BrimmonHeHne TECTOBLIX 3aJJaHUH 110 TEME

Knaccudukanus HeopraHuueckux
BELIECTB

[Ipencrasnenune napopmarmu o Teme «Knaccudukanus u cBorcTBa
HEOpPraHMYECKUX BEIIECTB)» B BUJE TA0JIUII, CXEM, OTIOPHOTO KOHCIIEKTa, B
TOM uucie ¢ npuMeneHueM cpeacts MKT

CBoiicTBa HEOPraHMYECKUX BEIIECTB

BrimmonHeHne TECTOBLIX 3aJJaHUN 110 TEME

PacueTsl M0 XUMHUYECKHUM
YpPaBHEHUSAM

BBIHOJIHGHI/IG pacquOB 10 XUMHWYCCKUM ypaBHeHI/ISIM Ha HAXOXICHHUC
KOJIMYECTBA, MAaCChl UJIKM 00beMa MPOIYKTA PEAKIINH 110 KOJUYECTRY,
Macce Wi 00beMy UCXOTHOTO BEIIECTBA; C UCTIOIH30BAHUEM TTOHATHSI
«10J151», KOTJa UCXOAHOE BEUIECTBO JIaHO B BUJIE PACTBOpA C 3alaHHOM
MAacCOBOM J0JIei paCTBOPEHHOTO BEIMIECTBA WJIU COJICPIKUT
ONPEACIICHHYIO JOJII0 TPUMECE

TpeHuHr-TecTUpOBaHUE 110
BapranTaMm OI'D npouuisix et u
J€MOBEPCUH

BrinosiHeHue Tecta 3a Kypc OCHOBHOM ILIKOJIBI

Koumponvnasa paooma Ne 4
Pewenue OI'2

Brinonnenue KOHTPOJIbHON PabOTHI

AHanM3 KOHTPOJIBHOU pabOTHI

YMeHre aHaJIu3upoBaTh Pe3yIbTaThl KOHTPOJIBHOM pabOTHI U
BBICTPAUBATh IIYTH JOCTHIKEHUS KEIAEMOI0 YPOBHS YCIICIIHOCTH
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CutJlacusany
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