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Jlannas pabouast nporpamMma paspabotana s yuanmxcs 8-9 kimaccoB. Ha ee ocBoenue Tpedyercs B 8 kiiacce —68 yacoB; 2 yaca B HEJIEIIO,

B 9 xnacce -68 yacos; 2 yaca B HEJICITIO.

W3yuenne XMMHUK B OCHOBHOM IIIKOJIE HAMIPABICHO HA JOCTM)KEHUE 00YYaIOIMMHUCS JIMYHOCTHBIX, METAPEAMETHBIX U IPEAMETHBIX PE3yJIbTaTOB
OCBOEHHUS y4eOHOTro0 IpeIMeTa.

1. Ilnanupyembie pe3yabTAThl OCBOEHHS YU4eOHOI0 NpeaMeTa
JINYHOCTHBIE Pe3YJIbTAThI.

JImgyHOCTHBIE PE3YIbTaThl OCBOCHUA IMIPOTrpaMMbl OCHOBHOI'O 0611161"0 06pa3OBaHI/I${ JOCTHUI'alOTCA B XOA€ o6yquI/1${ XHMHUU B €IUHCTBE y‘lC6HOfI nu
BOCITUTATEIIbHOU JCATCIIBHOCTH. OpFaHI/ISaHI/II/I B COOTBETCTBUHU C TPAAUITHNOHHBIMHU pOCCHfICKHMI/I COMOKYJIBTYPHBIMH U JYXOBHO-HPaBCTBECHHBIMU
HOCHHOCTAMU, IIPUHATBIMU B 06H_ICCTB6 IIpaBUjiaMHU 1 HOpMaMH IMOBCACHUA U CHOCO6CTBYIOT nponeccaM CaMOIIO3HAHUA, CaMOPAa3BUTHUA U
conraiM3alnmu 06y‘IaIOH_II/IXCH. JInyHOCTHBIC PE3YIbTAThI OTPAKAIOT C(bOpMI/IpOBaHHOCTL, B TOM 4HUCJIC B 4aCTH:

1. ITaTproTHYECKOT0 BOCTIUTAHUS

1) LEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEUIO, IOHMMAaHHUsI 3HAYEHUS! XMMUYECKON HAYKH B
KU3HU COBPEMEHHOT0 00IIECTBa, CIIOCOOHOCTH BJIa/IeTh JOCTOBEPHOI HH(OPMAIIHEH O EPEAOBbIX JOCTUKEHHUSIX U OTKPBITUIX MHUPOBOU U
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

npeaycMaTpuBaeT:

- CO3/IaHKE CUCTEMBI KOMIUIEKCHOTO METOIMYECKOTO COMPOBOXKICHUS AEITEIbHOCTH NIEIaroroB U IPYTUX paOOTHHUKOB, YUYACTBYIOIIUX B BOCIIUTAHUH
MOAPACTAOIIETO MOKOJIEHUS, 110 (POPMHUPOBAHUIO POCCUNUCKON IPaKIaHCKOM UIEHTUYHOCTH;

- opMHUpOBaHUE Y JIeTEH MaTPUOTHU3MA, YYBCTBA TOPOCTH 3a CBOIO Po/IMHY, TOTOBHOCTH K 3aimuTe nHTepecoB OTeuecTBa, OTBETCTBEHHOCTH 3a
oynymee Poccun;

- MIOBBINICHUEC KAUCCTBA MMPENogaBaHrd 'YMaHUTAPHBIX y‘~IG6HI>IX npeamMeEToB, 06CCHGHHBaIOHIeFO OpUCHTAIHIO o6yqafonmxcs[ B COBPEMCHHBIX
00IIeCTBEHHO-TIOJUTHUECKUX TPOIleccax, MPOUCXoaauux B Poccuu u Mupe, a Takke OCO3HAHHYIO BBIPaOOTKY COOCTBEHHOM MO3UIIMU TI0 OTHOIICHUIO
K HUM Ha OCHOBE 3HAHUS U OCMBICIIEHUS UCTOPUH, TYXOBHBIX LIEHHOCTEW U TOCTHYKEHUHN HAllEH CTPaHBbIL;

- pa3BHUTHE y MOAPACTAIONIETO MOKOJICHUS YBaXKEHUS K TaKMM CHMBOJIaM roCyAapcTBa, Kak rep0, ¢uar, ruma Poccuiickoit denepanuu, K
HMCTOPUYECKUM CUMBOJaM U namsiTHuKam OTedecTBa;

- pa3BUTHE TTOMCKOBOM U KPAeBEAUECKON JIEITENBHOCTH, JETCKOTO MO3HABATEIBLHOIO TypU3Ma.

2. I'paknaHCKOr0 BOCTIUTAHUSA

2) MpEACTABICHHUA O COMUAIIBHBIX HOPpMaX U MpaBUIaX MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B
OOIIIECTBEHHO TOJIE3HOM, yueOHO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUAX AESATEIBHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM
JeSITeIbHOCTH TPH BBIMIOJIHEHUU Y4eOHBIX, TO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JJaHUH YI€OHBIX TPOEKTOB,



CTpeMJICHHSI K B3aMMOIIOHMMAHUIO U B3aHMOIOMOIIU B MTPOLIECCE 3TOM y4eOHO e TeNbHOCTH; TOTOBHOCTH OI[CHUBATh CBOE MOBEICHUE U MOCTYIKU
CBOMX TOBApUIIEH C MO3UIIMH HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUIN MOCTYIIKOB;

BKJIIOYAET:

- CO3JJaHUE YCJIIOBUM AJI1 BOCIIUTAHUS Y JIETeH aKTUBHOW I'Ppa)KTaHCKOW MO3UINH, IPaXKAAHCKOW OTBETCTBEHHOCTH, OCHOBAHHOM Ha TPaIUIIMOHHBIX
KYJBTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX IICHHOCTSIX POCCUHCKOTO OOIIECTBAa;

- pa3BHUTHE KYJIBTYPhl MEKHAITMOHAILHOTO OOIICHUS;

- (opmupoBaHUE MPUBEP)KEHHOCTH HJISSIM UHTEPHAIIMOHATN3MA, IPYKObI, paBEHCTBA, B3aHMOTIOMOIIIH HAPOIOB;

- BOCITUTaHHUE YBAKHUTEIHLHOTO OTHOIIECHUS K HAIIMOHATBHOMY JJOCTOMHCTBY JIFOJICH, UX YyBCTBAM, PEIIUTHO3HBIM YOCKICHUSIM;

- pa3BHUTHE IPABOBOM M MOJIUTUYECKON KYIbTYPHI ACTEH, PACIIMPEHNE KOHCTPYKTUBHOTO YYACTHSI B IPUHSATHH PEIICHUN, 3aTParuBaIONINX WX MpaBa U
MHTEPECHI, B TOM YHUCIIE B Pa3IMUHBIX (hOpMax caMOOpraHU3allK, CAMOYIIPABIICHHUS, OOIIECTBEHHO 3HAUMMOM JEITeIbHOCTH;

- pa3BUTHE B AETCKOU CpeJie OTBETCTBEHHOCTHU, IPUHIIUIIOB KOJIJIEKTUBU3MA U COLIMATBHON COIMIAPHOCTH;

- (opmupoBaHUE CTAOMIBHON CUCTEMbI HPABCTBEHHBIX U CMBICIIOBBIX YCTAaHOBOK JIMYHOCTH, MO3BOJISIOUINX MPOTUBOCTOSATEH UACOJIOTHH SKCTPEMHU3MA,
HAI[MOHATN3Ma, KCeHO(POOHH, KOPPYIIINH, TUCKPUMHHALIMU MO COIMAIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHATBHBIM MPU3HAKAM U APYTUM
HETaTUBHBIM COIMATHHBIM SBJICHUSIM;

3. lleHHOCTH HAYYHOTO TO3HAHUSI

3) MUPOBO33PEHYCCKUX MPEICTABICHHI O BEIIECTBE M XUMUICCKOU PEAKIIUU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTaBJISIONINX OCHOBY JIJISl TOHUMAaHUS CYITHOCTH HAYYHOW KapTHHBI MUPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJIHI,
B3aMMOCBS3SX YEIOBEKa C IPUPOIHON CPEIOi, O POIM XMMHUH B TIO3HAHWUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAMIPABIEHHBIX Ha MOJTYYEHHE HOBBIX 3HAHUH MO XUMUU, HEOOXOIUMBIX JIIsl OOBSICHEHUS HAOII0AaeMbIX MIPOILIECCOB U
SIBIICHUI;

5) mo3HaBaTenbHOM, NHHOPMAIIMOHHON U YUTATENLCKON KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOM pabOoThI ¢ yYeOHBIMU TEKCTaMH,
CIPAaBOYHOM JIMTEPATYPOH, TIOCTYITHBIMUA TEXHHUECKUMHU CPEJCTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

6) nHTEepeca K 00yUEHUIO U MO3HAHUIO, JII0O03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaM000Pa30BaHUI0, MPOEKTHON U MCCIIEI0OBATEIhCKON
JESATEILHOCTH, K OCO3HAHHOMY BBEIOOPY HAIPaBICHHOCTH U YPOBHS 00YUYCHHS B abHEeHIIeM; @OpMUPOBaHUS KYJIbTYPHI 3I0POBbSI

7) 0OCO3HaHUS IIEHHOCTH KM3HHU, OTBETCTBEHHOT'O0 OTHOIICHHSI K CBOEMY 3JI0POBBIO, YCTAHOBKH HA 3JI0POBBIA 00pa3 )U3HU, OCO3HAHUS TTOCIICICTBUN 1
HENPUSITHUS BPEAHBIX MPUBBIYEK (YIIOTPEOIICHUS ATKOTOJIs, HAPKOTUKOB, KypeHUsl), HEOOX0IUMOCTH COOIOICHHS MPpaBuil 0€30MaCHOCTH MpH
oOpallleHuu C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEalbHOM JKU3HU;

4. TpyaoBoro BOCUTAHUSA

8) uHTEepeca K MPaKTUYECKOMY U3YYEHHUIO Mpodeccuil U Tpyia pa3InyHOTO POJIa, YBAXKEHHE K TPYLYy U pe3yJIbTaTaM TPYIOBOU IESTEIBHOCTH, B TOM
qHCIie Ha OCHOBE MPUMEHECHHSI MPEAMETHBIX 3HAHUN TT0 XUMHH, OCO3HAHHOTO BHIOOpA WHANBUIYATLHON TPASKTOPHUN TIPOJAOKEHUS 00pa30BaHUs ¢
YIETOM JIMIHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MIOTPEOHOCTEH; yCITeNTHOW TPO()eCCHOHAITBHOM IS TSIIEHO CTH
1 Pa3BUTHS HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJalITHPOBATHCS B POPECCHOHATBHON CPe/Ie;

U npogeccHOHAILHOE CaMOOTIpeIeIeHIe Peaiu3yeTcs MocpeIcTBOM:



- BOCIIUTaHUA y AE€Tel yBaXKCHUA K TPYAY U JIIOASAM TPYyJa, TPYAOBBIM JOCTHKECHUIM;

- (hopMupoBaHus y 1eTel yMEHUI U HaBBIKOB CaMOOOCITYKUBaHUsI, HOTPEOHOCTH TPYAUTHCS, T0OPOCOBECTHOIO, OTBETCTBEHHOI'O M TBOPYECKOTO
OTHOILIECHMS K Pa3HbIM BUJaM TPYAOBOU NEATEIbHOCTH, BKIIOYas 00yYeHHE U BBIIIOJHEHNE IOMALIHUX O00s3aHHOCTEH;

- pa3BUTHsI HABBIKOB COBMECTHOM pabOThl, YMEHHs pabOTaTh CaMOCTOSITENbHO, MOOMIN3YSl HEOOXOIMMBbIE PECYPCHI, IPABUIILHO OLIEHUBAsI CMBICI U
IIOCJIE/ICTBUS CBOMX JICHCTBUM;

- cozieiicTBUA POECCHOHATFHOMY CaMOOTIPEICICHUIO, TPUOOIICHUS IeTel K COLMAIbHO 3HAYMMOH JIeITETbHOCTH I OCMBICIICHHOTO BBIOOpA
npodeccuu.

5. IK0J10rNYecKOro BOCIIMTAHUA

9) 3KOJIOrMYECKH 11E€IeCO00Pa3HOT0 OTHOIIEHHS K MIPUPOJIE KaK HCTOUYHUKY KH3HH Ha 3eMiie, OCHOBE €€ CyIeCTBOBAHMS, TOHUMAHHS IEHHOCTH
3JI0pOBOT'0 1 6€3011acCHOro 00pasa )KU3HU, OTBETCTBEHHOT'O OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO, OCO3HAHMS
LEHHOCTH COOJIIO/IEHHs ITPaBUII 0€30M1acCHOr0 MOBEACHUS ITPU paboTe C BEIIECTBAMHU, A TAK)KE B CUTYaLUAX, YIPOKAIOIIMX 30POBBIO U JKU3HU JIIO0 J1eH;
10) cnocoOHOCTH MPUMEHATH 3HAHMSL, IOJIy4aeMble IPU U3YYEeHUH XUMUU, JUI PELIeHUs 3ajiay, CBS3aHHbIX C OKPY)KAIOLIEeH MpUpOIHOI cpesioil,
MOBBIIIEHUS YPOBHS 3KOJIOIMYECKON KYJIbTYpPbI, OCO3ZHAHUS I100aJIBHOI0 XapaKTepa HKOJOTMUECKUX MPOOIeM U MyTeH UX pereHus oCpeiCTBOM
METOJI0OB XUMUU;

11) 5KOJOrMYECKOro MbIUIEHUS, YMEHUS PYKOBOJCTBOBATHCA UM B IO3HABATEIbHON, KOMMYHUKATUBHOM 1 COLIMATIbHON MTPAKTHUKE.

BKJIIOYaeT:

- pa3BUTHE y JETEN U UX POJIUTENIEN IKOJIOTUUECKON KYIbTYphl, OEPEKHOI0 OTHOIIEHHUS K POJIHOM 3emJie, MpUpoaHbIM OorarcTBaM Poccun u Mupa;
- BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHUE IIPUPOJHBIX PECYPCOB, YMEHHUI U HABBIKOB Pa3yMHOI0 IIPUPOIOIIOIB30BAHUS, HETEPITUMOIO
OTHOIIEHHUS K JEHCTBUAM, IPUHOCSIIUM BPEJl IKOJIOTH

MeTanpeaMeTHbIE Pe3YJIbTAThI

B cocraBe MeranpeIMeTHBIX pe3yIbTaTOB BhIIEISIOT 3HaUMMBbIE 1711 GOPMUPOBAHUS MUPOBO33PEHUS 001IIeHAyYHbIE TIOHATHS (3aKOH, TEOPHUSI,
MIPUHIMI, TUIIOTE3a, (GaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeaAMeTax U
MO3BOJISIOT Ha OCHOBE 3HAHU 13 3THX MpeAMETOB (hOpMUPOBATH MPEJICTABICHHE O LIEJIOCTHON HayyHOU KapTHHE MUpPa, U YHUBEpCAJIbHbIE YUeOHbIe
neiicTBus (Mo3HaBaTeNbHble, KOMMYHHKATUBHbIE, PETYIATUBHBIE), KOTOPBIE 00eCIeYrBalOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY
TUTAHUPOBAHMIO U OCYIIECTBIICHUIO YU€OHOH J1esTeNbHOCTH. MeTanpeIMeTHbIe pe3yIbTaThl OCBOSHHS 00pa30BaTEIbHOM MPOrpaMMBbI 110 XUMHUH
OTpaXkaroT OBJIAJCHUE YHUBEPCAIBHBIMU [TI03HABATEIILHBIMU JE€HCTBUSIMH, B TOM YHUCIIE:

Ba3oBbIMH JIOTrHYEeCKHMH A€l CTBUAMHU

1) YMCHHUEM UCITIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0 MBIIIJICHUS ITPU OCBOCHUHN 3HAHMI: PaCKpbIBATb CMBICII XUMHWYCCKUX MOHSATHH (BLII[GJ'IHTL Hux
XapPaKTCPHBIC ITPU3HAKHU, YCTAHABJIMBATH B3aUMOCBA3b C IPYTUMU HOHSITI/U{MI/I), HCIIOJb30BaTh NMOHATHA IJIA 00BSICHEHHS OTACIBbHBIX (I)aKTOB )51
SIBJIGHI/If/'I; BI:IGI/IpaTI: OCHOBAHUSA U KPUTCPUU IJIA KJIaCCI/I(I)I/IKaL[I/II/I XUMHNYCCKHUX BCIICCTB U XUMHNYCCKHX peaKum”I; YCTaHaBJIMBATb MPUIUHHO-



CJICACTBCHHBIC CBA3U MECKIY 00BeKTaMu HN3YUCHUA; CTPOUTH JIOTUYCCKUC PACCYKIACHUSA (I/IH,HYKTI/IBHBIC, ACAYKTHUBHBIC, 11O aHaHOFI/II/I); J€J1aTh BBIBOAbI
" 3aKJIFOUYCHUS,

2) yMEHHEM IIPUMEHSITD B [IPOLIECCE MO3HAHMS TOHATHS (IIPEAMETHBIE U METAIPEAMETHBIE), CAMBOJINYECKUE (3HAKOBBIE) MOJIENIN, UCIIOIb3YEMBIE B
XMMUH, IPe0Opa30oBbIBATh IIUPOKO IPUMEHSIEMbIE B XUMUU MOJIEIIbHBIE IIPEACTaBICHUS — XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast
(dbopMyna u ypaBHEHHUE XUMHUECKOW Peaklluy — IpH peIIeHNH y4eOHO-1103HABAaTEIbHbIX 3aJjay; C yUETOM 3TUX MOJEIbHBIX IPEACTABICHUN BBISBIATD
U XapaKTepPU30BaTh CYILECTBEHHbIE IPU3HAKH N3Y4aeMbIX 00ObEKTOB — XMMHMUYECKHX BEIECTB U XMMUYECKUX PEaKLUil; BBIABIATH O0IIHE
3aKOHOMEPHOCTH, IPUYUHHO-CJIEJICTBEHHBIE CBSI3U U IIPOTUBOPEUUS B U3Y4aeMbIX MPOLIECCAX U ABICHUAX; peaIaraTb KpUTEPUH Ul BBISIBICHUS 3THUX
3aKOHOMEPHOCTEH U MPOTHUBOPEUHil; CAMOCTOSITEIBHO BBIOMPATh CIIOCO0 pelIeHus: yaeOHO! 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BBIOMPATh HaHOOJIee MOIXOASIINHA ¢ YIETOM CAMOCTOATEIBHO BBIICTICHHBIX KPUTEPUEB);

Ba3oBbIMH HcCIe10BATEILCKUMH A€HCTBUAMU

3) YMCHHUEM UCIIOJIB30BaTh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IIO3HAHUS, 4 TAKIKC B KaUCCTBC OCHOBLI IS q)OpMI/II)OBaHI/IH THIIOTE3bI
I10 IMMPOBCPKE IIPABHUIIbBHOCTHU BbBICKA3bIBACMBIX CY)KﬂeHHﬁ;

4) ano6peTeHHe OIIbITA IO IIJIAHUPOBAHUIO, OpraHU3alliy U MIPOBCACHUIO YYCHUYCCKUX DKCIICPUMCHTOB: YMCHHC Ha6J'IIO,I[aTL 3a X040M IIponecca,
CaMOCTOATCJIBHO IIPOTHO3UPOBATH €TI0 PE3YyJIbTAT, (I)OpMYJ'II/IpOBaTB O606H_[6HI/I$[ " BBIBOJIBI ITO pE3YyJIbTaTaM HpOBeI[éHHOl"O OIIbITa, UCCIICAOBAHMAA,
COCTaBJISITh OTUYET O nponenaHHoﬁ pa60Te;

Pa6oToii ¢ nnpopmanueit

5) yMeHueM BbIOMpaTh, aHANU3UPOBATh U UHTEPIPETUPOBATH NHPOPMAIIUIO PA3IUYHBIX BUAOB U (OPM MPECTABIECHUS, TIOTYyUaeMYIO U3 pa3HbIX
MCTOYHUKOB (Hay4yHO-IIOMYJIsipHAs JINTEpaTypa XMMUUYECKOTO COJIepKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTHUECKH OLICHUBATh
MPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

6) yMEHHEM IPUMEHSTH Pa3JInYHBIE METOIBI M 3aIPOCHI MTPH MOUCKE U 0TOOpe HH(POPMAITUHN U COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX TSI
BBINOJIHEHUS YU€OHBIX U MIO3HABATENbHBIX 3a]1a4 ONPeIeIEHHOTO TUIA; TPUOOPETEeHUE OMbITa B 00JaCTH HCIIOJIb30BaHUS HH(POPMAIIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHi, OBJIa/IEHUE KYJIb TypOi aKTUBHOT'O HCIIOJIb30BAHMSI PA3IMYHBIX TOUCKOBBIX CUCTEM; CAMOCTOSTEIILHO BHIOUPATH
ONTUMAIIbHYIO (hOpMY IpECTaBICHNU HHPOPMALIUU U WIUTIOCTPUPOBATh pelliaeMble 3a/1a4M HE CIIOKHBIMU CXEMaMH, AharpaMMaMu, IpyrUMU
¢dbopmamu rpaduKu U UX KOMOMHAIUSIMH;

7) YMCHHUEM UCIIOJIB30BATh U AHAJIM3UPOBATH B ITPOLCCCC y‘~IC6HOI>i 1 UCCIIEA0BATEILCKON AEATEIbHOCTH I/IH(I)OpMaI_II/IIO O BJIMSIHUU TPOMBIINIJICHHOCTH,
CEIIbCKOI'0 X035MCTBa U TPAHCIIOPTA HA COCTOAHUC oxpymaromeﬁ HpHpO,Z[HOfI CpCabl;

YHI/IBepcaJIBHLIMI/I KOMMYHUKAaTUBHBIMUA JeHCTBUSIMU



8) yMeHueM 3a71aBaTh BOMPOCHI (B X0/1€ JUAIOTa HU/WUIN TUCKYCCHH ) TT0 CYIIECTBY 00CY)AaeMOi TeMbl, (HOPMYITUPOBATh CBOU MPEITIOKECHHS
OTHOCHUTEIILHO BBIIIOJIHEHUS MPEII0KCHHOM 33/1auu;

9) mproOpeTeHue OIbITa MPE3CHTAIIMH PE3YIBTATOB BBITIOJIHEHUSI XHMHUYECKOTO dKCIIEpUMEHTa (J1a00paTOPHOTO OIbITa, 1a00paTOpHOI pabOTHI IO
UCCJIETOBAaHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMHU [IO3HABATENILHOM U UCCIIEI0BATENBCKOM AESITEIbHOCTH IPU PEILIEHUN BO3HUKAIOLIUX
po0JIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIUH (00CYXK1eHUs, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBD», KOOPAUHAIIS
COBMECTHBIX JICHCTBHI, OnpeiesieHne KPUTEPUEB IO OIICHKE Ka4eCTBA BBIIIOJHEHHOU padOThI U JIp.);

YHI/IBepcaJ'leI)IMH PEryjasiTuUBHBIMUA JeHCTBUSIMU

11) ymeHueM caMoCTOSITENbHO ONPEAEIIATh LETH JeSITeIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATh, KOHTPOJIMPOBATH U NIPU HEOOXOAUMOCTH
KOPPEKTHPOBAThH CBOIO JESITEIBHOCTD, BRIOMPATh HanOo1ee 23 PeKTHBHBIE CIIOCOOBI peleHHs YUeOHBIX U MO3HABATEIBHBIX 33124, CAMOCTOSITEIHHO
COCTaBJISATh WJIK KOPPEKTUPOBATD MPEATIOKEHHBINA aITOPUTM JA€UCTBUN IIPU BHIIOJHEHUH 33/1aHUN C Y4ETOM MOJIYyUYEHHUS] HOBBIX 3HAHUN 00 M3Yy4aeMbIX
00BEKTaxX — BEIIECTBAX U PEaKIUIX; OLIEHUBATh COOTBETCTBHUE MOIYYEHHOTO Pe3yJIbTaTa 3assBICHHOH 1IETIH;

12) ymeHueM HCronb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpe/laraeMble B YCJIOBUM 3a/1aHUH.

Yuawuiica oonscen ymemsn:

®  OMNpeaeNsITh MPOOJIEMBI, T. €. YCTaHABIUBATH HECOOTBETCTBUE MEXKY JKETAEMbIM M IEUCTBUTEIIHLHBIM; COCTABIISATh CJIOKHBIN TIIaH
TEKCTa;

® BJIAQJIETh TAKUM BUJIOM U3JIOKEHHS TEKCTa, KaK TTOBECTBOBAHUE;

® [10]l PyKOBOJICTBOM YYMTEJISI TPOBOJIUTH HETIOCPEACTBEHHOE HAOIIOICHNUE;

® [0/ PYKOBOACTBOM YUUTENSI O(OPMIISATH OTYET, BKIFOUAIOLTUI

e omucaHue HAOIOICHHUS, €r0 PE3YIHTAaTOB, BBIBOJIOB; MCIIOIH30BATh TAKOW BHJT MBICJICHHOTO (HMI€aTbHOTO) MOJICTTUPOBAHMS, KaK
3HAKOBOE MOJISTMPOBaHME (HA MPUMEpe 3HAKOB XUMUYECKUX PJIEMEHTOB, XUMUYECKUX (DOPMYI);

® JCIOJIb30BaTh TAKOW BUJ MaTEPHUAILHOTO (ITPEAMETHOTO) MOJICIIMPOBAHUS, KaK (pr3ndecKoe MoieTupoBaHue (Ha mpuMepe
MOJIETTUPOBAHUSI aTOMOB U MOJIEKYI);

® TI0JTy4aTh XUMHUUYECKYI0 HHPOPMAIIMIO U3 PA3TUIHBIX UCTOUYHUKOB,

® OmpeneNnsTh OObEKT U aCHEeKT aHallu3a U CHHTE3a;

® ONpeneNnsITh KOMIIOHEHTHI 00hEKTa B COOTBETCTBUHU C aCTIEKTOM aHAIM3a U CHHTE3a;

® OCYHECTBIATH KAYECTBCHHOC U KOJIMYCCTBCHHOC OIMMMCAHUEC KOMIIOHCHTOB O6’BGKT3;



e OmpenensaTh OTHOIIEHHUS 00BEKTa C APYTUMU O0BEKTaAMU;
® OmIpeAeNATh CYIIECTBEHHbIC IPU3HAKH 00BEKTA.

IlpeaMeTHBIE PE3YILTATHI.

B cocraBe MNPpEAMCETHBIX PE3YJIbTATOB 110 OCBOCHUIO 00513aTeJIbHOTO COACPpIKaAHUS, YCTAHOBJIICHHOT'O JaHHOU anMepHoﬁ pa60qel71 nporpaMMoﬁ,

BBIACTIAIOT. OCBOCHHBIC O6y‘~IaIOH_II/IMI/IC$I HAaYYHBbIC 3HAHUS, YMCHHUA U CIIOCOOBI I[eﬁCTBHﬁ, CHCI_II/I(bI/I‘leCKI/Ie JJIA HpeHMeTHOﬁ obnactu ((XI/IMI/IH)), BUbI

ACATCIIBHOCTH 110 INIOJTYUYCHUIO HOBOT'O 3HAHHA, €0 MHTCPIPCTALUU, HpeO6pa3OBaHI/IIO U MPUMCHCHUIO B PA3JIMYHBIX y‘-I€6HbIX M HOBBIX CUTyallUsIX.

[IpenMeTHBIC Pe3yIbTAThI IPEICTABICHBI TI0 TOJaM O0YUYCHHS B OTPAXKAIOT COPMUPOBAHHOCTH Y O0YUAIOIIUXCSI CICAYIONTUX YMCHHIA:

1)

2)
3)
4)

5)

6)

7)

8)

8 kiacce
PacCKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUI: aTOM, MOJIEKYJIa, XUMHUUYECKHM 3JIEMEHT, POCTOE BELIECTBO, CJI0KHOE BEIIECTBO, CMECH,
BaJIEHTHOCTH, OTHOCUTENIbHASL AaTOMHAs M MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast JOJISI XUMHUYECKOTO dJIeMEHTa,
MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTA, OCHOBAHHE, COJIb, AIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHHSI, XUMHYECKas peakius, TerioBoi addext
peaKinu, KiacCU(pHUKAIUSI peaKiluii, XMMHUUECKas CBs3b, PACTBOP, MacCOBas JI0JIs BEIIECTBA B PaCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHSTh 3TU MOHATHUS IPU OIMUCAHUU BEIIECTB U UX NPEBPALCHUMN;
WCIIONIb30BaTh XUMHUYECKYIO CHUMBOJIHKY JUISI COCTABICHHS (DOPMYII BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKIIHL;
OMPECIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX; CTCIICHb OKUCIICHUS 3JICMEHTOB B OMHAPHBIX COSAMHEHUAXK; PUHAICKHOCTh
BEIIECTB K OMPEeNIEHHOMY KJIACCy COeIMHEHHH 110 (popMyiaM; BUJ] XUMUIECKOH CBsI3U (KOBaJIeHTHAsI U HOHHAsI) B HEOPTaHUYECKHIX COSAMHECHUSX;
packpbIBaTh CMbICT Niepuoanydeckoro 3akona /1 . I . MenaeneeBa: J1eMOHCTpUPOBATh MIOHUMAHUE NIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKUX
AJIEMEHTOB OT UX MOJIOKEHUS B TIEPUOIUICCKON CHCTEME; 3aKOHOB COXPAHECHHUS MACCHI BEIIECTB, IOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOT'O
Y4eHHs1, 3aKOHa ABOTaJIpO; OMMUCHIBATh U XapaKTEPU30BATh TAOIUYHYIO ()OPMY MEPUOTUYECKON CUCTEMBI XUMHUUECKUX 3JIEMEHTOB: Pa3lINiaTh TOHSITHS
«riaBHas noarpymnmna (A-rpynmna)» u «rmodounas noarpymnmna (b-rpymnmna)», Majsie ¥ 0OJIbIIME IEPUOJIbI; COOTHOCUTh 0003HAUEHUS, KOTOPBIE UMEIOTCS B
tabmune «[lepuoanueckas cucrema XuMuieckux 3ie- MeHToB [l . I . MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPO €HUSI aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB | 3apsij Apa, 00IIee YMUCIIO ISKTPOHOB B pacIpeie]ICHUE MX 0 SJICKTPOHHBIM CIIOSIM);
KJIacCH(PUIMPOBATH XUMHYECKHUE DJIEMEHTHI;, HEOPTAaHMUYECKHUE BEIISCTBA; XUMHUICCKUE PEAKITUH (110 YHCITYy M COCTaBy y4a- CTBYIONTUX B PEAKITHH
BEIIECTB, 10 TEIIOBOMY 3 (deKTy);
XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUIECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, IOJTBEPIK/Iast OMMCAHUE MPUME- PAMH MOJICKYJIIPHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUL;
MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOI'O COCTaBa; BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUIN B pa3IMUHbIX
YCIIOBHSIX;



9) BBMUCIATH OTHOCUTENHHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJO0 XMMHYECKOTO JIEMEHTa 10 (op- MyJie COSTMHEHNUS;
MAacCOBYIO JIOJIO BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peaKiny;

10) mpuMeHSATH OCHOBHBIE OTIEPAIINU MBICIIUTENBHOMN IEATENFHOCTA — aHaJN3 M CHHTE3, CpaBHEHHE, 0000IIeHre, CHCTEMAaTH3AINIO, KIIACCU(PUKAITHIIO,
BBISIBIICHHE TPUUUHHO-CIIEJICTBEHHBIX CBSI3EH — JJI U3YUCHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINil; €CTECTBEHHO-HAYYHBIE METOIbI TIO3HAHUS —
HaOIoAcHNE, H3MEPEHHE, MOICITHPOBAHNE, SKCIICPUMEHT (peaabHBI U MBICIICHHBIH ),

11) cnemoBath mpaBwiIaM TTOJIB30BAHUS XUMUYECKON TIOCY IO 1 1a00OpaTOPHBIM 00OPYJOBaHHEM, a TaKkKe MpaBWiIaM OOpaIeHHs C BEIIECTBAMU B
COOTBETCTBHH C MHCTPYKIIMSMU TI0 BBHIMIOJIHCHUIO JTa00PATOPHBIX XUMHUCSCKUX OTIBITOB IO MOJIYYESHUIO U COOUPaHMIO ra3000pa3HbIX BEIIECTB (BOIOpOIa
Y KHCJIOPOAa), IPUTOTOBICHHIO PACTBOPOB C OIPENEIEHHO MacCOBOW AOJIEH pacTBOPEHHOTO BEIIECTBA; TUTAHUPOBATH M MMPOBOANTH XHMHUYECKUE
AKCIIEPUMEHTBI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TIOMOIIBI0 WHAUKATOPOB (JIJakMyc, (heHOI(pTaIEHH, METUIIOPAHXK U P .) .

9 knacc
1) packpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHSATHI: XUMHUECKHUI 3JIEMEHT, aTOM, MOJIEKYJa, UOH, KATHOH, aHHOH, POCTOE BEIIECTBO, CI0KHOE
BEIIECTBO, BAIIEHTHOCTb, SJIEKTPOOTPHUIIATEIIEHOCTD, CTETIEHb OKUCIICHNS, XUMHYECKas PEaKIHs, XUMUIECKasl CBA3b, TEIUIOBOH A((HEKT peaKIiIiu, MOJIb,
MOJIAPHBIN 00BEM, PACTBOP; JIEKTPOIUTHI, HEAICKTPOIUTHI, SJICKTPOIUTHUCCKAS JUCCOIMAIINS, PEaKIIMA HOHHOTO 00MEHa, 00paTUMbIE M HeOOpaTHMBbIC
pCaKIuy, OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUK, OKUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, aJNIOTPOIHS, aM(pOTEPHOCTb,
XUMHYECKas CBS3b (KOBAJIEHTHASI, MOHHAS, METAJUIMYECKasl ), KPUCTAUTNIECKAsl PeIETKa, KOPPO3UsI METaJIOB, CIUIABBI; CKOPOCTh XUMUYIECKOW PEaKIIHH,
npenenbHo pomyctumast konueHTpaus (IT1K);
2) WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX NOHATUNA U IPUMEHSTh 3TH MOHATUS IIPU ONMCAHUU BELIECTB U UX MPEBPALLCHUN;
3) UCOIB30BATh XMMHUYECKYIO CHMBOJIMKY JIJISl COCTaBJICHHUS ()OPMYJT BEIIECTB ¥ YPaBHEHUH XUMHUYECKHUX PEaKIni;
4) omnpenensaTh BaJICHTHOCTh U CTENICHb OKUCIICHHSI XUMUYECKUX DJIEMEHTOB B COCTUHEHUSX PAa3IMYHOTO COCTaBa; MPUHAJICKHOCTH BEMIECTB K
OTIpeeNIEHHOMY KIIACCY COSIMHEHHUH TI0 (hopMyJiaM; BUJI XHMHUYECKOW CBs3H (KOBAJIEHTHAs, NOHHAS, METAJUINYECKas) B HEOPIraHUIECKIX COCTUHCHHSX;
3apsiji MOHA 10 XUMHUYECKOH GopMyIie; XxapakTep cpelibl B BOAHBIX PACTBOPAX HEOPTraHMUYECKUX COCITUHEHUIA, TUIT KPUCTAITMUECKON PEIIETKH KOHKPETHOIO
BEIIECTBA;
5) packpeIBaTh CMBICH Ieprondeckoro 3akona Jl. . MeHaeneeBa u JeMOHCTPHUPOBATh €0 MOHMMAaHKE: OIMCHIBATh U XapaKTeprU30BaTh TAOIMYHYIO (OpMy
MEPUOAMYECKON CUCTEMbl XUMUYECKHX 3JIEMEHTOB: Pa3JIn4yaTh MOHATHUS «TJIaBHas noarpymnmna (A-rpymmna)» u «modounas noarpymnmna (b-pymnma)y, maisie u
0O0JIBININE TIEPUOJIBL, COOTHOCUTH 0003HAUEHMSI, KOTOPBIE UMEIOTCS B MIEPUOANYECKON TabIHIIe, C YNCIOBBIMH XapaKTEPUCTUKAMU CTPOSHUS aTOMOB
XUMHUYCECKUX JIEMEHTOB (COCTaB U 3aps/l sijpa, 00IIee YUCIIO FICKTPOHOB U PACIIPE/ICIICHUE UX 110 JICKTPOHHBIM CJIOSIM); O0BACHAThH 00IIHE
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB 3JIEMEHTOB M X COSAMHCHHN B MPEeiiaX MAJIBIX IIEPHOJIOB U TIIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS X aTOMOB;
6) knaccuUIUPOBaTh XUMUYECKHE DIIEMEHTBI; HEOPTaHUYECKHE BEIIECTBA;, XUMHUUECKUE PEaKIu (110 YUCITy U COCTABY YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB,
10 TetIoBoMY 3 (PeKTy, 1Mo H3MEHEHUIO CTEIIEHEH OKUCIICHIS XUMUYECKHUX JJIEMEHTOB);
7) xapakTepu30BaTh (OMUCHIBATH) OOIME XUMUIESCKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, OATBEPXK/Iasl OMMMCAHUE MPUMEPAMHU MOJIEKYIISPHBIX U
MOHHBIX YPAaBHCHHUN COOTBETCTBYIOIINX XUMHUYECKHUX PEAKITHI;
8) COCTaBIIATh YpaBHEHUS IICKTPOIUTHICCKON JUCCOITUAITAN KUCIIOT, IIISJIOUEH U COJICH; ITOTHBIC M COKpAIEHHBIC YPAaBHEHIS PEaKINil HOHHOTO OOMEHa;
YpaBHEHUS peaKIuil, MOATBEPKAAIOIIUX CYILIECTBOBAHUE T'€HETUYECKOM CBSI3U MEXKY BEIECTBAMHU Pa3IUYHbIX KJIaCCOB;
9) pacKkphIBaTh CYITHOCTh OKHCINTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEICTBOM COCTABIICHHUS MICKTPOHHOTO OajaHca 3THX PEaKITHil;
10) mporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHUS; BOBMOXHOCTH MPOTEKAHUSI XUMUUECKUX MPEBPALLECHUN B Pa3IMUHbIX YCIOBUSIX;



11) BBIYUCIIATH OTHOCUTEIBHYIO MOJICKY/ISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB; MACCOBYIO JOJIF0 XUMHUUECKOI'0 3JICMEHTa 110 (Op- MyJIe COCIUHCHHUS,
MacCCOBYIO JOJIIO BEIIECCTBA B paCTBOPEC; NPOBOJUTH paC‘{éTLI 10 YpaBHCHUIO XUMHYCCKOMN pCaKknunu;
12) cnempoBaTh MpaBUIIaM MOJIB30BAHMS XUMIUECKOH MOCYA0H 1 1ab0paTOpHBIM 000pyIOBaHHEM, a TAK)Ke MpaBUIaM 0OpAaIleHus C BEMECTBAMH B
COOTBCTCTBUU C HHCTPYKIHUAMU 10 BBINTOJIHCHUIO J'Ia60paTOpHI)IX XUMHYCCKUX OIIBITOB 11O IMOJYYCHHUIO U CO6I/IpaHI/IIO Fa3006p33HLIX BCIICCTB (aMMI/IaKa nu
YTIEKHCIIOTO Ta3a);
13) mpoBOAUTH peaKIliy, MOATBEPKAAONINE KAa9eCTBEHHBIN COCTaB Pa3IMIHbIX BEIIECTB: PACIIO3HABATH OMBITHHIM MYTEM XJIOPHI- OPOMUA-, HOIWI-,
KapOoHaT-, pocdar-, cunmkar-, cynbdar-, THAPOKCUI-MOHBI, KATHOHBI AMMOHUSI I MOHBI U3YYCHHBIX METAJJIOB, IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPax
HCOPTraHNYCCKUX BEIICCTB,
14) MPUMCHATH OCHOBHBIC OIICpaIliuu MBICTIUTEIbHOM ACATCIIBHOCTH — aHAJIM3 U CUHTC3, CDABHCHHUC, O606IIICHI/IG, CHUCTCMATH3a1l1I0, BEISIBJICHUC
MPUYMHHO-CIIEACTBEHHBIX CBA3EH — I U3yUYCHHUS CBOMCTB BEIICCTB U XUMHUYECKUX PEaKIHif; eCTECTBEHHO-HAYYHbIE METO bl IO3HAHUS — HAOJIOCHHE,
M3MEpEeHIe, MOJISTUPOBAHNE, SKCIIEPUMEHT (pEaTbHBIA U MBICTICHHBIH ).
BbInyCKHUK HAYYUTCS:

® XapaKTepu30BaTh OCHOBHbBIC METO/Ibl IO3HAHUSA: HAONIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT;

® OIUCHIBATh CBOMCTBA TBEPBIX, )KUAKHX, FA3000pa3HbIX BELECTB, BBIACIAA UX CYLIECTBEHHbIE IPU3HAKY;

®  PACKPBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MMOHIATUH «aTOM», «MOJIEKYJIA», «XUMUYECKHIA HJIEMEHTY, IIPOCTOE BEIIECTBOY, «CIOKHOE

BEIIECTBOY, «BAICHTHOCTHY, «XUMUYECKasl PEaKIIUs», UCIIONIb3Ys 3HAKOBYIO CHCTEMY XHMHUH;

® DPACKPBIBATh CMBICI 3aKOHOB COXPAaHEHHUsI MacChl BEHIECTB, IIOCTOSHCTBA COCTAaBa, AaTOMHO-MOJICKYJIIPHON TEOPHUH;

® DPa3IMYaTh XUMHUYECKUE U (PU3NYECKUE SBICHUS;

® Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

® OIpeneNniaTh COCTaB BEUIECTB MO UX (popmymam;

® OMpeneNiTh BAJIEHTHOCTh aTOMa AJIEMEHTA B COETMHEHUSX;

®  OMNpeneNsTh THUI XMMUYECKUX peaKiuii;

® Ha3bIBATh NMPU3HAKU M YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKITHii;

®  BBISIBIISITH PU3HAKH, CBUJIETEIHCTBYIOIINE O TIPOTEKAHNN XUMHUECKOW PEaKIINY TPU BBITTOJTHEHUH XUMHUYECKOTO OTIBITA;

® COCTaBJIATH (OPMYIIbI OMHAPHBIX COEIMHEHUIA;

® COCTaBIJIATH YPABHEHUS] XUMUYECKUX PEAKIIHIA;

e coOmoaTh NpaBuia 0e3onacHoi paboThl IPU MPOBEIECHUH OIBITOB;

® TI0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYIOM;

®  BBIYUCIIATH OTHOCUTEIbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

®  BBIYUCIISTH MACCOBYIO JIOJIFO XUMHUYECKOTO DJIEMEHTa TI0 (hOpMYyJIe COCTUHECHNUS;

® BBHIYUCIIATH KOJMYECTBO, 00BEM HIIM MACCy BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB WIIH MPOJAYKTOB PEaKIINU;

® XapakTepu30BaTh (PU3NYECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOJIOPO/IA;

® T0JyYaTh, COOMPATh KHCIOPO U BOJIOPO/T;



pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPOI, BOIOPOL;

pacKpbIBaTh CMBICI 3aKOHA ABOraipo;

PacKpbIBaTh CMBICI IOHATHH «TETIOBOM 3 (EKT peakum», «MOISIPHBIA 00bEM»;

XapakTepu30BaTh (HU3NIECKUE U XUMHUECKUE CBOMCTBA BOJIBL;

PacKpbIBaTh CMBICI IIOHATHS «PAaCTBODY;

BBIYHCIISATH MACCOBYIO JIOJIK0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIICHHON MAacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCIUHECHMSI H3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB;

XapaKTepu30BaTh (PU3NUECKHE U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEILECTB: OKCUAOB, KUCIOT, OCHOBAaHU,
COJICH;

OIIpEAEIIATh NPUHAUIEKHOCTD BELIECTB K ONPEAEICHHOMY KJIACCY COEAMHEHUI;

COCTaBIIATH (POPMYIIBI HEOPTAHWYECKUX COSINHEHHUI N3YUYEHHBIX KIIACCOB;

IIPOBOJUTH OIBITHI, TOATBEPKIAIOLINE XUMUYECKUE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPraHMYECKUX BELIECTB;
pacrno3HaBaTh OIBITHBIM IIyTEM PAaCTBOPBI KMCIIOT U IIEJI0UYEH 110 U3MEHEHUIO OKPACKU UHINKATOPA;

XapaKTepu30BaTh B3aUMOCBSI3b MEXK/y KIaCCaMU HEOPIraHUYECKUX COECANHEHUN;

packpsiBaTh cMbici [lepuonnueckoro 3akona .M. Menaeneena;

OOBSICHATH (PU3UUECKUI CMBICT aTOMHOTO (ITOPSAKOBOT0) HOMEpa XMMHUYECKOT 0 3JIEMEHTa, HOMEPOB I'PYIIIbI U TIEpHO/a B
nepuoanueckoit cucreme .M. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHsI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeJieiax MajbIX IEPUOI0B U IIABHBIX HOATPYIIIT;
XapaKTepU30BaTh XUMUYECKHUE 3JIEMEHTHI (OT BOJOPO/IA J0 KaJIbIMs) HA OCHOBE UX MOJIOKEHUSI B IEPUOUUYECKON CUCTEME
J.1. MenneneeBa 1 0COOGHHOCTEN CTPOSHUS UX aTOMOB;

COCTaBJISITh CXEMBI CTPOEHHUSI aTOMOB NepBbIX 20 311eMeHTOB nepuoanyeckoit cucremsl JI.M1. Menzaeneesa;

PacKpbIBaTh CMBICI MOHATUN: «XUMHUYECKAsI CBSI3bY», «3JIEKTPOOTPULIATENBHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUINYECKOHN pelIeTKH;

OTIpeICTATh BUJ XUMUYECKON CBSA3H B HEOPTaHUYECKUX COCTUHEHUSX;

n300pakaTh CXeMbI CTPOCHHS MOJICKYJI BEILIECTB, 00Pa30BAHHBIX Pa3HBIMU BUIaMU XUMHUECKUX CBS3CH;

PacKpbIBaTh CMBICI MOHATUN «HMOH», «KaTHOH», «AHHUOH», «3JIEKTPOIUTBI», «HEIJIEKTPOIUTHI», «JIEKTPOIUTHUECKAs JUCCOLUALUNY,
«OKHCIIUTEIb), «CTETIEHb OKUCIIEHUSD «BOCCTAHOBUTEIDY, «OKUCIEHHUEY, «BOCCTAHOBIICHUEY;

OIIPEAEIATH CTENEHb OKUCIIEHNS aTOMa 3JIEMEHTA B COEIMHEHUH;

PacKpbIBaTh CMBICT TEOPHUH SIEKTPOIUTUYECKON TUCCOLUALINY;

COCTaBJIATh YPaBHEHUS JEKTPOIUTHUECKOMN IUCCOLMALIMN KUCIIOT, IIEJI0UY€EH, CONEH;

OOBSICHATH CYIIIHOCTB IPOIIEcca SIEKTPOTUTHYECKON AUCCOLMAIMN U PEAKLIMH HOHHOTO OOMEHa;



COCTaBJISITh TIOJHBIC M COKPAIICHHBIE HOHHBIC YPABHEHUS PEAKIINN OOMEHa;

OTIpeEIISATH BO3MOKHOCTD MPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa;

MPOBOJUTDH PEAKLUHU, IOATBEPKIAOIINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BELIECTB;

OIIpEAEIATh OKUCIUTEND U BOCCTAHOBUTEI;

COCTABJISITh YPABHEHHS OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINN;

Ha3bIBaTh ()aKTOPBI, BIUSIOLINE HA CKOPOCTh XUMUYECKOM peakluu;

KJIACCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3TMYHBIM IMPU3HAKAM;

XapaKTEpPU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIIOB;

MPOBOJUTD OIBITHI IO TOTYYEHHIO, COOMPaHHIO U U3YUYEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIJIEKHUCIIOTO ra3a, aMMHaKa;
pacro3HaBaTh OMBITHBEIM ITyTEM ra3000pa3Hble BEMIECTBA: YIIICKHUCIBIA I'a3 U aMMHAK;

XapaKTepU30BaTh B3aUMOCBSI3b MEX]Iy COCTaBOM, CTPOEHHEM U CBOMCTBAMU METAJUIOB;

OLICHNBATh BIHAHNAE XUMHUYECKOTO 3arps3HEHUS OKPYKAIOILIEH Cpeibl Ha OPraHN3M YelIOBEKa,;

IpPaMOTHO 00palaThCs C BELIECTBAMH B TIOBCEIHEBHOM KU3HU

BBINYyCKHHK MONYYHAT BO3MOYKHOCTh HAYYHTHCS:

BBIJIBUTATh M TIPOBEPSTH SKCIIEPUMEHTAIILHO TUIIOTE3bI 0 XUMHYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOEHHUSI, UX CIIOCOOHOCTH
BCTYTAaTh B XUMUYECKHE PEAKIIUH, O XapaKTepe U MPOAYKTaX Pa3IMYHBIX XUMHUYECKUX peaKIuii;

XapaKTepHU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHIO U CBOMCTBAM, YCTaHABINBATH IPUYHHHO-CIEICTBEHHBIE CBSI3U MEXKy JaHHBIMHU
XapaKTepUCTHKAMH BEIECTBA;

COCTaBJISITh MOJIEKYJISIPHBIE U TIOJIHbIE HOHHBIE YPABHEHUS IO COKPAIIIEHHBIM HOHHBIM YPaBHEHUSM;

MPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENbHBIE MIM BOCCTAHOBHUTEIBHBIE CBOHCTBA C YUETOM CTENICHEH OKUCIICHHS
3JIEMEHTOB, BXOJSIINX B €TO COCTAB;

COCTaBJIATh YPaBHEHUS pPEaKli, COOTBETCTBYIOIINX MOCIEA0BATEIBHOCTH IPEBPAIEHNI HEOPTaHMYECKNX BEIECTB Pa3IMYHBIX KJIACCOB;
BBIJIBUTATh U IPOBEPSITH SKCIEPUMEHTAIILHO TUIIOTE3bI O pe3yIbTaTax BO3AEHCTBUS pa3IMYHbIX (PaKTOPOB Ha M3MEHEHHE CKOPOCTH XMMUYECKOH
peakuuy;

HCIIONIb30BaTh MPUOOPETEHHBIE 3HAHUS [T SKOJIOTMYECKH TPAMOTHOTO TIOBEJIEHHS B OKpY KaroIlel cpeie;

WCIIOJIb30BaTh MPUOOPETEHHBIE KITFOUYEBhIe KOMITETEHIIMY TIPY BHITTOJIHEHWH MPOEKTOB M YIeOHO-HCCIIEIOBATEIBCKUX 3324 M0 N3YYEHUIO CBOMCTB,
Croco0OB MOMYyYEHHS U PacliO3HABAHUS BEILIECTB;

00BEKTHUBHO OLIEHMBATH MH()OPMAIIHIO O BEIIECTBAX U XUMHUUECKUX MPOLIECCaXx;

KPUTHYECKH OTHOCHUTBCS K ICEBAOHAYYHOW HH(POpMaIHU, HeZIOOPOCOBECTHON peKIIaMe B CPEICTBaX MacCOBON HH(OpMAIINK;

OCO3HAaBaTh 3HAYECHNE TEOPETUIECKUX 3HAHUH 110 XUMHH I MPAKTHYECKON JesITETbHOCTH YEI0BEKa;

CO03/1aBaTh MOJIENIH M CXEMBI JJIS PEUICHHs YIeOHBIX U TIO3HABATEIHHBIX 33/1aY;

IIOHHUMATh HCO6XOJII/IMOCTB COGHIOJICHI/ISI HpCHHHC&HHﬁ, npeajiara€MbIX B MHCTPYKIHAX 110 MCIIOJIB30BAHUIO JICKAPCTB, CPEIACTB OBITOBOM XMMHU U
Ap.



2. COAEP)KAHUE YYEBHOI'O ITIPEJIMETA «XUMMUS» 110 TOJAM U3YYEHMUA.

YyeOHO-TeMaTHYECKHI IJIaH 8 KJiIace

Paznen Tema KomnyectBo yacoB | Konrponbnbix | [lpaktudeckux | JlabopaTtopHbIx
pabor pabor OTIBITOB
1 Beenenue 6 1 2
1I ATOMBI XUMHUYECKUX JIEMCHTOB 10 1 2
111 IIpocTeie BemecTBa 7 1 2
IV CoequHeHNsT XUMUYECKHUX DJIEMEHTOB 14 1 2 8
\Y H3meHenus, npoucxXoAsIIre C BEeIIEeCTBaMU 11 1 2
VI PactBopenue. PactBopsl. Peakiinu nonnoro ooMena u 16 1 18
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKITUU
VI Hrorosoe noBTOpeHNE, AEMOHCTPALIUS JTUYHBIX JOCTHUKEHUN 4 1
ydanmxcs
Hroro 68 5 4 34

Copepxxanue Kypca XumMuM B 8 Ki1acce

BBenenue (6 1)

Ilpeomem xumuu.
MeTo/1bI TO3HAHUS B XUMHH: HAOJFOICHUE, SKCTICPUMEHT, MOIeTupoBanre. MICTOUHMKN XUMUYeCKOW HH(DOpMAIIHH, € TIOTYICHHE, aHAIH3 |

IIPEACTABJICHUE €T0 PE3yJIbTATOB.
Ionsamue o xumuyeckom snemenme u opmax e2o cyujecmeosanus. CBOOOTHBIX aTOMAaX, IPOCTBIX U CI0XKHBIX BEIIECTBAX.
Ilpespawenus sewyecms. OTINUNE XUMHUUECKUX PEAKIUN OT (PU3NUECKUX SABJICHUNA. POJIb XMMHHU B )KM3HHU YesoBeka. XeMopuius 1 xeMo(poOus.
Kpatkue cBenenyst U3 UICTOPUM BOZHUKHOBEHUS U Pa3BUTHsI XUMUH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBICHUH XMMUYECKON HAYKH —

pabotsl M. B. JlomonocoBa, A. M. byrneposa, JI. . Menneneesa.
Xumuueckas cumeonuka. 3JHaKU XMMHUECKUX 3JIEMEHTOB U IPOUCXOXKIEHNE UX Ha3BaHUH. Xumudeckue Gopmyssl. MHaeKkCch U KO3 UIUEHTHI.

OTHOCHTENBHBIE AaTOMHAs U MOJIEKYJIsIpHas Macchl. [IpoBeneHne pacueToB MaccOBON JJOJIM XMMHYECKOIO 3JIEMEHTA B BELIECTBE HA OCHOBE €T0

(bopMyIIBI.




Ilepuoouueckas cucmema xumuueckux 2nemenmos J1. . MenneneeBa, ee CTpyKTypa: Mayble U OOJIbIINE MIEPUOJIbI, TPYIIBI U MOATPYTIIIHI.
[lepuoanueckas cuctemMa Kak ClipaBOYHOE MOCOOUE JIJIs MOTYUYSHHS CBEIEHUN 0 XUMHUECKHUX dJIEMEHTaX.

Hemoncrpauuu. 1. Moaenu (mapocrepkaeBbie u CTioapta— bpurieda) pa3audHbIX TPOCTHIX U CIOXKHBIX BelecTB. 2. KouIeKIus CTeKIsTHHON
XUMHUYECKOH nocysl. 3. Koekius MaTepranoB U U3/1eJIMi U3 HUX HAa OCHOBE alfoMUHUs. 4. B3anMoaeincTerue MpaMopa ¢ KUCJIOTOM U IOMYTHEHUE
W3BECTKOBOU BOJIBI.

JlabopaTopHusble onbIThl. 1. CpaBHEHHE CBOICTB TBEPABIX KPUCTAUINYECKUX BEILIECTB U pacTBOPOB. 2. CpaBHEHHE CKOPOCTU UCIIAPEHUS BOJBI,
OJICKOJIOHA ¥ 3TUJIOBOTO CIHPTA C (PUIBTPOBATBLHONM OyMarm.

IIpeomemmnoie pezyrvmamot 00yueHus.

Y4amuiics qOKEH ymems:

®  JCIOJIb30BaTh IIPU XapPAKTEPUCTUKE BEIIECTB MOHATHS: «aTOM», «MOJICKYJIa», «XUMUYECKUMN dTIEMEHTY», «XUMUYECKUN 3HAK, WJIH CUMBOJDY,
«BEIIECTBOY, «IPOCTOE BEIIECTBOY, «CII0KHOE BEIIIECTBOY, «CBOKMCTBA BEIIECTBY, «XXUMHYECCKHUE SIBICHUS, «(PU3UUECKHE SBICHUS»,
«K03(PULIMEHTBI», KMHIEKCHD», «KOTHOCUTENIbHAS aTOMHAs Maccay, «OTHOCUTEIbHAs MOJIEKYspHAsl Maccay, «MaccoBas OIS DIIEMEHTa;

® 3HATh: MPEJAMETHI H3yYSHUS €CTECTBEHHOHAYYHBIX JTUCIUIUIMH, B TOM YHCIIe XUMHW; XUMudeckne cuMBoIibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K,
N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUs U IPOU3HOILICHHUE;

e KJacCU(UIMPOBATH BEIIECTBA [0 COCTABY HA MPOCTHIC U CIIOKHBIC;

® pa3nIMyaTh: TEJa U BEUIECTBA; XUMUYECKUN 3JIEMEHT U MPOCTOE BEIIECTBO;

® ONUCHIBAThH: (DOPMBI CYIIIECTBOBAHUS XUMHUUECKHX 3JIEMEHTOB (CBOOOIHBIE aTOMBI, TPOCTHIE BEIIECTBA, CJIOKHBIEC BEUECTBA); TAOIHMUHYIO
dbopmy Ilepuonnyeckoil CHCTEMBI XUMHUECKHUX 2JIEMEHTOB; MOJIOKEeHHE dneMeHTa B Tabmuie /. M. MenaeneeBa, UCIIONb3Ys MOHATHS
«IIEPUOY», «TPYIINay, «rIaBHAs MOATPYIINay, «1000YHas MO/ TPYIINa; CBOMCTBA BEIIECTB (TBEPABIX, KUIKUX, TA3000pa3HbIX);

® OOBSCHATH CYITHOCTh XUMHUECKHX SBICHHUH (C TOUKU 3PEHHSI aTOMHO-MOJIEKYJISIPHOTO YUSHHS) U UX MPUHIIUIHAIEHOE OTINYHE OT
(bu3MYECKUX SIBICHUN;

® XapaKTepU30BaTh: OCHOBHBIC METO/Ibl U3YUEHUS €CTECTBEHHBIX JUCIHUIUIUH (HAOMIOACHUE, SKCIEPUMEHT, MOJISTTUPOBAHHKE); BEIIECTBO IO €T0
XUMHYECKOH (opMyIie COTNIacHO MIaHy: KaueCTBEHHBIM COCTaB, TUI BEIlleCcTBa (MPOCTOE MK CI0KHOE), KOTUYECTBEHHBIN COCTaB,
OTHOCUTEIbHAs MOJIEKYJISIPHAsI Macca, COOTHOILIEHHE MAcC JIIEMEHTOB B BEILIECTBE, MACCOBBIE JIOJIM 3JIEMEHTOB B BEILIECTBE (17151 CIIOKHBIX
BEIIECTB); POJIb XUMUHU (TIOJIOKUTENBHYIO U OTPHUIIATETIFHYIO) B KU3HU YETIOBEKa, apTYMEHTHUPOBATH CBOE OTHOIICHHE K 3TOH mpobieme;

® BBIUUCIATH OTHOCUTEIIBHYIO MOJICKYJSIPHYIO MAacCy BEIIECTBA U MaCCOBYIO JIOJTFO XMMHUYECKOTO DJIEMEHTA B COSTUHEHUSX;

® TIPOBOJUTH HAOJIIOJACHUS CBOMCTB BEIIECTB U SBICHUM, TPOUCXOISIINX C BEIIECTBAMH;

e coOMOIATh MpaBUia TEXHUKU O€30MMaCHOCTH MPH MPOBEICHUN HAOIIOIEHUI U 1a00PaTOPHBIX OMBITOB.

Memanpeomemmnuie pe3yibmamol 00yueHus

Yyamuics 10JKEH ymems:

¢ OINpCACIATb HpO6HeMBI, T. €. YCTAaHABJIMBATb HCCOOTBCTCTBUC MCIKAY KCIACMBIM U HCﬁCTBHTGHLHBIM;



® COCTaBIIATH CJIOKHBIN IJIaH TEKCTA;

® BJAJETh TAKUM BUJIOM U3JI0KEHHS TEKCTA, KaK IOBECTBOBAHUE;

® 110/ pPyKOBOJICTBOM YUUTEJSI IPOBOJUTH HETIOCPEICTBEHHOE HAOIIIOICHUE;

® [10]] pyKOBOJICTBOM yUuTeNsl OHOPMIIATH OTYET, BKIIOUAOLIHMIA ONMCaHHe HAOII0AeHNs, €0 Pe3yJIbTaTOB, BEIBOJIOB;

® ICIIOJI30BAaTh TAaKOH BUJ MBICIEHHOTO (MA€albHOT0) MOICTUPOBAHUS, KaK 3HAKOBOE MOJIEIHPOBaHUE (HA PUMEpe 3HAKOB XUMUYECKUX
AJIEMEHTOB, XUMHUECKUX (HOPMYI);

® ICIIOJI30BATh TAaKOH BUJ MaTE€pUaIbLHOTO (IIPEIMETHOT0) MOICIUPOBAHUS, KaK (hU3HUecKoe MOJEINPOBaHKE (Ha IPUMEPE MOJICIIUPOBAHUS
aTOMOB U MOJIEKYI);

® [I0JIy4aTh XMMHYECKYIO0 HH(OPMALIMIO U3 Pa3IMYHbIX UCTOYHUKOB;

e ompeneniaTb OOBEKT U acTeKT aHAJIU3a U CHHTE3a;

® OmpeneNnsITh KOMIIOHEHTHI 00bEKTa B COOTBETCTBUHU C aCIIEKTOM aHAIM3a U CUHTE3a;

® OCYUIECTBIJIATH KQUECTBEHHOE U KOJIMUYECTBEHHOE OMMCAHNE KOMIIOHEHTOB O0BEKTa;

® OmpeneNniaTh OTHOWMEHHUS 00BEKTa C IPYTMMHU 0OBEKTaMU; ONIPEIEIIATh CYIIECTBEHHbIE TPU3HAKH O0BEKTA.

Tema 1. AToMBbI XMMH4YECKHUX dJIeMeHTOB (10 u)

Amomwl kax hopma cywecmeosanus xumudeckux snemenmos. OCHOBHBIE CBEJICHHS O CTPOCHUU aTOMOB. J[0Ka3aTelIbCTBa CI0KHOCTH CTPOCHHUS
atoMoB. OnbIThl Pezepdopaa. [lnanerapHas MoJienb CTPOECHUS aTOMA.

CocTtaB aTOMHBIX AACp: MPOTOHEI, HeﬁTpOHBI. OTHocHuTeNnbLHAs aTOMHas Macca. B3auMocCBsI3b NOHSITHI «IIPOTOHY, «HGﬁTpOH», «OTHOCUTCIbHAsA
aTOMHasl Maccay.

M3MeHeHue uncia IpoTOHOB B sjpe aToMa — 00pa30BaHUE HOBBIX XMMUYECKHX 3JIEMEHTOB.  VI3MeHeHue uucia HeHTPOHOB B s/ipe aToMa —
obpa3zoBaHue H30TONOB. COBPEMEHHOE ONpPEIEICHUE OHATHS «XUMUUECKUH 3JIeMeHT». M30TombI Kak pa3HOBUAHOCTH aTOMOB OJTHOTO XUMUYECKOTO
JJIEMEHTA.

Onexmponvl. CTpOEHHE NEKTPOHHBIX YPOBHEN aTOMOB XMMHUECKHX 3JIEMEHTOB MalbIX Iepruo10B. [IoHATHE O 3aBEPIIEHHOM JIEKTPOHHOM
YpOBHE.

Ilepuoouueckasn cucmema xumuueckux snemenmos J1. 1. MenneneeBa u cTpoeHHe aTOMOB — (DU3NYECKUIN CMBICIT TIOPSIIKOBOTO HOMEpa
3JIEMEHTa, HOMepa IPyIIibl, HOMepa eproaa.

M3MeHeHune yncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI0 JIEMEHTa — 00pa30BaHME MOJIOKUTEIbHBIX U
OTpHLIATENILHBIX HOHOB. MIOHBI, 00pa30oBaHHbIE aTOMaMH METAJIJIOB M HEMETAJUIOB. [IpHUnHbI U3MEHEHHUS METAJUIMYECKUX M HEMETANTNYECKUX CBOMCTB
B nepuojax u rpynmnax. O6pazoBanue 6MHapHbIX coequHeHuil. [lonarue 06 nonHoit cBa3u. Cxembl 00pa3oBaHusi HOHHOW CBs3U. B3aumogeiictBue
aTOMOB JIEMEHTOB HEMETAIJIOB MEXy CO00I — 00pazoBaHHEe ABYXaTOMHBIX MOJIEKYJ TPOCTHIX BEIIECTB.

Kosanenmnas nenonapnas xumuyeckas cés3b.



DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBL.

Bzaumooeiicmeue amomos nememannos medcoy codboil — 00pazoBaHre OMHAPHBIX COSAMHEHUN HEMETAIIIOB. DIEKTPOOTPULIATEIHLHOCTD.
KoBanenrnas nonspHas cBsizb. [IoHsTHE 0 BaJIGHTHOCTH KaK CBOMCTBE aTOMOB 00Pa30BbIBAaTh KOBAJICHTHbIE XUMUUeckue cBsi3u. CocraBnenue Gopmyi
OMHAPHBIX COEAMHEHMI 0 BaJleHTHOCTU. HaxoxkieHne BalleHTHOCTH 110 popMysie OMHAPHOTO COSTUHEHHUS.

B3zaumooeticmsue amomos memannog medxcoy coboti — o0pa3oBaHUE METALIHUECKUX KPUCTALIOB. [IOHATHE 0 METAIIIMUECKON CBS3H.
JdeMoHcTpanun. Mozenu aTOMOB XUMUUYECKUX 3J1€MEHTOB. Ilepuoanueckas cucrema xumudeckux aneMeHToB J. 1. Menneneesa (pa3inyHbie
bopmsbr).

JlaGopaTopHble onbIThI. 3. MoaennpoBaHie MPUHIUIA JEHCTBUS CKaHUPYIOLIero MUKpockona. 4. VI3roroBieHne Moieneil MoJIeKysl OMHApHBIX
COCIMHECHUM.

IIpeomemmnoie pezyrvmamot 00yueHus1.
VYyamuiicss J0JKEH ymems:

® JCIOJIB30BAaTh IIPH XaPAKTEPUCTUKE ATOMOB IIOHATHS: «IIPOTOHY, KHEUTPOH», «IJIEKTPOH», «XUMUYECKHUU DJIEMEHT», «MACCOBOE YHUCIION,
«HU30TOI, «3JEKTPOHHBINA CIIOM», «IHEPIeTUUECKUN YPOBEHDBY, «3JIEMEHThI -METAILIbI», «3JIEMEHThI- HEMETAIIbIY; IPU XapaKTEPUCTUKE
BEILIECTB MMOHATHUS «MOHHAs CBA3bY, KMOHBI», KKOBAJICHTHAs! HEMOJIAPHAs CBSI3b», «KOBAJIEHTHAS MOJISIPHAsS CBA3bY, «AJIEKTPOOTPULIATEIIBHOCTD,
«BAJICHTHOCTBY, «METAJUTUYECKAs CBS3b);

® ONUCBIBATH COCTAB U CTPOEHHE aTOMOB 3JIEMEHTOB C MOPsAKOBbIMU HOMepamu 1—20 B [leproauueckoii cucteMe XUMUYECKUX IEMEHTOB /.
H. Menneneena;

® COCTaBJIATH CXEMbI PaCIpeIeTICHHsI SJIEKTPOHOB 10 JIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000J0YKe aTOMOB; CXEMbI 00pa30BaHUsI pa3HbIX
TUIIOB XUMHUYECKOHN CBSI3U (MOHHOW, KOBAJIGHTHOM, METAJITUYECKOM);

® 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUECKUX 3JIEMEHTOB (3apsi10B s/Iep aTOMOB, YHCia 3JIEKTPOHOB Ha BHELLIHEM
JJIEKTPOHHOM CJIO€, YUCJIO 3alOJHAEMBIX JJIEKTPOHHBIX CJIOEB, PaJUyC aTOMa, JIEKTPOOTPHULIATEIEHOCTD, METANINYECKUE U HEMETAJUIMYECKUE
CBOICTBA) B IepHoJIax U rpynnax (IiaBHbIX noarpymmnax) [lepuoanyeckoi cucreMbl xumudeckux sneMeHToB 1. . MenaeneeBa ¢ Touku
3pEHHs TEOPUU CTPOEHUS aTOMa;

® CpaBHMBATh CBOMCTBA aTOMOB XMMUYECKUX JJIEMEHTOB, HAXOAAIINUXCS B OJHOM IIEPUOJIE WM TJIABHOU noArpymnme [lepruoandeckoil cuCTeMBI
xumuueckux snemeHToB [1. . MenneneeBa (3aps/10B siiep aTOMOB, YUCJIA AJIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CJI0€, YHUCIIO 3aM0IHIEMbIX
ANEKTPOHHBIX CIIOEB, PAINyC aTOMa, FIEKTPOOTPULIATENbHOCTh, METAIIIMYECKHE U HEMETAJUIMUECKHUE CBOICTBA);

® J1aBaTh XAPAKTEPUCTUKY XMMUYECKHUX HJIEMEHTOB I10 UX MOJ0KEeHHIO B [lepnonnueckoi cucreme XxuMuueckux anemeHToB 1. . Menneneesa
(XuMHYeckuil 3HaK, IOPSAAKOBBIA HOMEp, IEPUO/I, TPYIIIA, MOATPYIINa, OTHOCUTEIbHAS aTOMHAsl Macca, CTpPOEHUE aToMa — 3apsij aipa, YUCIIOo
MIPOTOHOB U HEUTPOHOB B Ape, 00IIee YUCIIO JIEKTPOHOB, paCIpeIeI€HUE HIEKTPOHOB 0 3JIEKTPOHHBIM CIIOSIM);

® OmpeneNsTh TUIl XMMUYECKOM CBsI3U 1O (hOpMYJIie BELIECTBA;

® IIPUBOJUTH NIPUMEPHI BELUIECTB C PA3HBIMU TUIIAMU XUMUYECKOU CBS3H;

® XapaKTepHU30BaTh MEXAHU3MBI 0OpPa30BaHUs KOBAJICHTHOU CBsI3U (OOMEHHBIN ), HOHHOW CBSI3U, METAJUNTMYECKON CBSI3H;

® YyCTaHaBJIMBATh IPUYUHHO-CIICACTBCHHBIC CBA3M: COCTAB BCIICCTBA — THIIL XUMHYISCKOM CBs3H,



® COCTaBIATH (DOPMYIIBI OMHAPHBIX COSAMHEHHIA MO0 BaJICHTHOCTH;
® HaxOJUTh BAJICHTHOCTb JIEMEHTOB MO (hopMysie OMHAPHOTO COSAMHEHHUS.
Memanpeomemmnule pe3yibmamot 00yueHus.

VYyamuiicst JOJKEH ymems:

e (opmynHpoOBaTH TUIIOTE3Y MO PEIICHUIO MTPOOIIEM;

® COCTaBIIATH IUIAH BBITIOJHEHUS YIeOHOM 3a/1auu, pEIIeHUs TPOOIeM TBOPUYECKOTO M MIOMCKOBOTO XapaKTepa, BHIOJIHEHUS TPOEKTa COBMECTHO C
YUUTETIEM;

® COCTaBIIITh TE3HUCHI TEKCTA;

e BJIAJETh TAKUM BHJIOM M3JIOKCHUS TEKCTa, KaK OIHCAHUC;

®  JICIOJIb30BaTh TAaKOW BUJ MBICIEHHOTO (MACAIBHOT0) MOACIIUPOBAHHUS, KAK 3HAKOBOE MOJICTTUPOBAHHE (HA IPUMEPE COCTABIICHUS CXEM
00pa3oBaHKs XUMHYECKOU CBSI3H);

®  JCIOJIb30BaTh TAKOW BUJ MaTepUAIILHOTO (ITPEAMETHOT0) MOACIIUPOBAHNS, KAK aHAJOTOBOE MOJICTUPOBAHKE; UCTIOIB30BaTh TAKOW BU/I
MaTepHUaIBLHOTO (IPEIMETHOTO) MOICTUPOBAHUS, KaK (PU3MUECKOE MOJICIIMPOBAaHKE (Ha MPUMEPE MOJICTICH CTPOCHHUS aTOMOB);

® OmnpeaeisITh OOBEKTH CPABHEHUS U aCIIEKT CPAaBHEHHSI OOBEKTOB;

®  BBINOJHATH HEMOJIHOE OJIHOJMHEMHOE CPABHEHHUE;

®  BBINOJHATH HEMOJIHOE KOMIUIEKCHOE CPABHEHHUE;

®  BBINOJHATH MMOJTHOE OAHOJIUHEHHOE CpaBHEHHE.

Tema 2. IIpocToie BemecTBa (7 1)

Tonooxcenue memannos u nememannos 6 llepuoouueckoti cucmeme xumuueckux 2nemenmos J1. I. Menneneera. Baxkueiine npoctsie BEeNeCTBa
— MeTaJlIbl (KeNe30, aATFOMUHHM, KalbIUil, MarHui, HaTpuii, kKanuii). O0mue pu3nyecKkrue CBOMCTBa METAIIIOB.

Bakneiime mpocTeie BelecTBa HEMETalbl, 00pa30BaHHBIE aTOMaMH KHCIIOPO/a, BOJAOPOA, a30Ta, cephl, hocdopa, yraepoaa. Mosekymsl
MPOCTHIX BEIIECTB HEMETANIOB — BOJOPOAA, KUCIOPOa, a30Ta, TaIoreHoB. OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca.

CrocoOHOCTh aTOMOB XMMHUECKUX DJIEMEHTOB K 00pa30BaHUIO0 HECKOJIBKUX MPOCTHIX BEIIECTB — aALI0Mponusi. AJIIOTPOITHbIE MO (PUKAITIH
kucioposa, hocdopa, ooBa. Metauimueckiue 1 HEMETALTHYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEILHOCTh 3TOTO MOHSATHUS.

Yucno Asocadpo. KonnuectBo BemiectBa. Moinb. Momnsipaas Macca. MossipHbIil 00beM ra3o00pa3HbIx BelecTB. KpaTHble eTuHUIBI H3MEPEHUS
KOJIMYECTBA BEIIECTBA — MIJIJTUMOJIb U KUJIOMOJIb, MAJTUMOJISIPHAST ¥ KUJIOMOJISIPHAS. MacChl BEIIECTBA, MIVTUMOJISIPHBIA U KHJIOMOJISIPHBIN 00EMBI
ra3000pa3HBIX BEIICCTB.

PacueTs! ¢ ncnonp30BaHMEM MOHITHI «KOJTHYECTBO BEIIECTBAY, «MOJIIPHAS MAaCcCay, «MOJSIPHBIA 00BEM ra30By, «UHUCI0 ABOTAIPOY.

Jemonctpauumn. [Tonydenne o3oHa. OOpa3ipl 6€I0T0 U CEPOro 0JIoBa, 0eoro u KpacHoro ¢ocdopa. Hekoropbie MeTamibl 1 HEMETAIIBI ¢
KOJIMYECTBOM BemiecTBa 1 Mosb. MonsipHbIif 00beM ra3000pa3HbIX BEIIECTB.

JlabopaTropHble onbIThI. 5. O3HaAKOMJIEHHE C KOJUIEKIIMEH MeTallIoB. 6. O3HaKOMIJIEHHE C KOJJIEKIIMEeH HEMETAIIIOB.
IIpeomemmuoie pezynromamot 00yuenusn



VYyamuiicst JOJIKEH ymems:

WCII0JIb30BATh MPU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «METAIUIBIY, IIACTUYHOCTDY, «TEIIONPOBOJAHOCTDY, «3JEKTPOIPOBOAHOCTDY,
«HEMETAJUTBI», «AJUIOTPOTIHUS, «aJUIOTPOIHBIC BUTOU3MEHCHHUS, MITH MOAU(DUKAIIIN;

OIHCHIBATH MOJOXKEHUE 3JIEMEHTOB METAIIJIOB U AJIEMEHTOB HeMeTasuioB B [lepuoanueckoit cucreMe xumuueckux 3nemeHToB . U.
Menneneena;

KJ1acCU(UIIUPOBATH POCTHIE BEIIECTBA HA METAJUIBI M1 HEMETAJIIbI, SJIEMEHTHI;

OTIpeAEIATh IPUHAUICKHOCTh HEOPTaHUUECKUX BEILIECTB K OJIHOMY U3 M3YYEHHBIX KJIACCOB — METAJLIbl U HEMETAaJLIbI;

JTIOKa3bIBaTh OTHOCUTEJIBHOCTD JICJICHUS IPOCTHIX BEILIECTB HA METAJLIbl U HEMETAJUIbL;

XapaKkTepu30BaTh 001Ke Gu3nyecKrue CBOMCTBA METAIJIOB;

yCTaHABIMBATh NPUYUHHO CJIEICTBEHHBIC CBA3M MEXKIY CTPOSHHUEM aToMa M XUMUYECKOU CBSA3BIO B IIPOCTHIX BEIIECTBAX — METAJUIaX U
HEMeTalax;

OOBSICHSATHL MHOTOOOpAa3He MPOCTHIX BEMIECTB TAaKUM (DaKTOPOM, KaK aJUIOTPOTIHS;

OMHCHIBATh CBOMCTBA BELIECTB (HA MPUMEPax MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIIOB);

coOTIOAATh MpaBUiia TEXHUKHU 0€30MaCHOCTHU IPU MPOBEICHUH HAOIIOACHUN U J1a0OPaTOPHBIX OIBITOB;

MCIOJIb30BaTh MIPU PEIICHUHU PACYETHBIX 3a/1a4 MOHSATHUS: «KOJIHMUYECTBO BEIIECTBAY», «MOJbY, «IIOCTOSHHAs ABOTaJIpO», «MOJISIPHASI Maccay,
«MOJISIPHBIM 00bEM T'a30B», «HOPMAaJIbHBIE YCIOBUSY;

MPOBOJIUTH PACUYETHI C UCTIOJIH30BAHUEM MOHSATHUN: «KOJMYECTBO BEIIECTBAY», «MOJISIPHAS MACCay», «KMOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAS
ABoraapoy.

Memanpeomemmuie pe3ynvmamsl 00yueHus

Yyamuiics NOJKEH ymems:

COCTaBJIATh KOHCIICKT TCKCTA,

CaMOCTOATCIIBHO UCITIOJIB30BATh HECTIOCPCACTBCHHOC Ha6J'IIOI[eHI/Ie;

CaMOCTOATCIIbHO O(I)OpMJ'IfITB OTYCT, BKJIFOYAIOIIHUM OIHCaHUE Ha6JHOZ[eHI/IH, €ro pe3yJjibTaTOB, BEIBOJIOB,
BBIITOJIHATD IMOJIHOC KOMIIUICKCHOC CPAaBHCHUC,

BBIIIOJIHATD CPABHCHHUC 110 aHAJIOTHUH.

Tema 3. CoennHeHUs1 XUMHYECKHUX dJ1eMeHTOB (11 u)

Cmenenwv oxucnenusl.
CpaBHeHI/IC CTCIICHU OKHUCJICHUA U BAJICHTHOCTH. OnpeneneHI/Ie CTCIICHHU OKHUCJICHUS 3JICMCHTOB B 6I/IHapHLIX COCINHCHUAX. CocraBneHue

dbopMyI OMHAPHBIX COeTUHEHHH, 001U cTOc00 UX Ha3BaHUA.

Bunapnule coeounenus memannos u Hememannios: OKCUJIbL, XJIOpUbL, cyabdusl 1 np. CoctaBiaeHue ux Gopmyi.



bunapuvie coeounenusn nememannos: OKCUJIbL, JETy4H€ BOAOPOIHBIE COCTMHEHUS, X COCTaB U Ha3BaHus. [IpeacTaButenu oKCHI0B: BOJA,
YIJIEKUCIBIN Ta3, HeralieHast u3Bectb. [IpeacTaBuTenu eTydnx BOJOPOAHBIX COEIMHEHUI: XJIOPOBOJOPO. U aMMHAK.

OcHosaHus, ux cocmas u Hazeéanus. PactBopuMocTh OCHOBaHUH B Boje. [IpencraBurenu menoueii: THAPOKCHU Il HATPHS, KaJIs U KaJIbIIHsL.
[TonsTre 06 MHAMKATOPAX U KAYECTBEHHBIX PEaKIUsIX.

Kucnomut, ux cocmas u nazeéanus. Knaccupukanus kucnot. IIpeacTaBuTeny KUCIOT: cepHasi, ColisiHas, a30THasA. [loHsaTHe 0 mikane
kucioTHOCTH (kana pH). 3menenue okpacku MHIUKATOPOB.

Conu kak npousgoomsie KUCIOM U OCHO8AHUT, UX COCTaB U Ha3BaHUsA. PacTBopumocTh coneld B Boje. [IpencraBurenu coseii: XJI0pua HaTpus,
kapOoHat u GocdaT KambIHs.

Amopghnvle u kpucmaniuyeckue geujecmaa.

Me:xMomeKynsapHble B3aUMOACHCTBHS. TUIBI KPUCTAITNYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK.

Yuctele BemecTBa U cMecu. [IpuMepsl KUAKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BelecTB U cMecei. x coctaB. MaccoBas
1 o0BbEeMHasl J10JIM KOMIIOHEHTa cMecH. PacdeTsl, cBsi3aHHbIE C UCTIOIB30BAHUEM TOHATHUS «IOJIS.

JemoncTpanun. OOpasipl OKCUIO0B, KUCIOT, OCHOBAaHUH U coyield. Mojienn KpUCTAIUTMYECKHUX PELIETOK XJI0pHIa HaTpus, aliMasa, OKCUAa
yraepona (IV). KucnorHo-nienoynsle HHIUKATOPHI, U3MEHEHHE UX OKPACKU B Pa3JIMUHBIX cpelax. Y HUBEpCATbHBIA HHIUKATOP U U3 MEHEHHUE €T0
OKpacKH B pa3nnyHbIx cpenax. Hlkama pH.

JlabopaTropHble onbIThl. 7. O3HaKOMJICHHE C KOJIIEKIHEH OKcHaoB. 8. O3HakoMIIeHHE CO CBOMCTBaMU aMMuaka. 9. KauectBeHHas peakuus Ha
yraekuciabsii ra3. 10. Onpenenenue pH pacTBopoB KucioThl, menoun U Bojsl. 11. Onpenenenne pH 1MMOHHOTO U sI0J10YHOTO COKOB Ha Cpe3e III0/I0B.
12. O3nakomiieHue ¢ kojutekuuei coneit. 13. O3HaKoMIIeHHE C KOJUIEKIMEH BEIeCTB C pa3HbIM THIIOM KpUCTAJUTMYECKON perieTku. M3rotosnenue
MoJiesiel KpUcTaJIMueckuX peueTok. 14. O3nakoMieHue ¢ 06pa3oM rOpHOM MOPOIbL.

IIpeomemmuoie pezynrvmamot 00yuenus
Yyamuics J0IKEH ymems:

® UCMOJb30BaTh MPHU XapaKTEPUCTUKE BEIIECTB MOHATHUS: «CTETIEHb OKUCICHUA», «BAJICHTHOCTDY, KOKCUIBI», «OCHOBAHMS», «IIET0UM»,
«KAYEeCTBEHHAs peaKkIus», KAHIUKATOP», «KUCIOThI», «KHUCIOPOCOACPIKALINE KUCIOTh», «OECKUCIOPOIHBIE KUCIOThI», «KUCIOTHAS Cpeaay,
«lIeJIoYHast cpesiay, «HelTpaibHas cpeiay, «kana pHy», «conny, «aMop(HbIE BEIIEeCTBaY, «KPUCTANTHYECKHE BEILIECTBAY, «KPUCTAIITNUECKas
peleTKay, «MOHHas KpUCTAJUTMYEeCKasl peleTKay, «aTOMHasi KpUCTaJuIndecKast peleTka, «MOJIeKyIsIpHas KpUCTAIIMYECKas peIeTKa,
«METAJUTHYEeCKasi KpUCTAJUTMYECKAsl PEIIETKA, «CMECH»;

e KJaccu(UIUPOBATh CI0KHbIE HEOPTaHMUECKUE BEIIECTBA IO COCTaBy Ha OKCHUbI, OCHOBAHHSI, KUCIOTHI M COJIM; OCHOBAHUS, KUCJIOTHI U COJIU
10 PACTBOPUMOCTH B BOJI€; KUCJIOTHI TI0 OCHOBHOCTH U COJIEP)KaHUIO KUCIOPO/Ia;

® OMpeneNniaTh NPUHAAISKHOCTh HEOPTaHMYECKUX BEIIECTB K OJTHOMY M3 U3yYEHHBIX KJ1acCOB (OKCHbI, JIETYUYHE BOJIOPOIHBIC COSAUHEHMS,
OCHOBAHUS1, KUCIIOTBI, COJIM) TIO (OpMYIIE;

® OIWCHIBATH CBOWCTBA OTMENBHBIX MPEACTABUTENEH OKCHIOB (HA TIpUMeEpe BOJIBI, YTIICKUCIIOTO T'a3a, HETAlIeHOW H3BECTH), JIETYInX
BOJIOPOJIHBIX COEIMHEHMH (Ha MpUMeEpe XJIOPOBOAOPOIa 1 aMMHAKAaOCHOBAHUH (HA MPUMepe TUAPOKCUIIOB HATPUS, KaJTUs U KalblKA), KUCIOT
(Ha mpuMepe cepHOi KUCIIOTHI) U coslel (Ha mpuMepe XJI0puaa HaTpus, kKapOoHaTa Kaiublys, pocdarta KanbIus);



o OHpe,Z[e.H}ITB BaJICHTHOCTD U CTCIICHBb OKHMCJICHUSA 3JICMCHTOB B BCILICCTBAX,

® COCTaBJIATH (DOPMYJIBI OKCHJIOB, OCHOBAHH, KHCIIOT U COJICH IO BaJICHTHOCTSIM M CTEIICHSIM OKHMCIICHUS 3JIEMEHTOB, a TAKXKE 3apsiaM HOHOB,
YKa3aHHBIM B TaOJIMIIC PACTBOPUMOCTH KHCJIOT, OCHOBAaHUH H COJICH;

® COCTaBJIATH HAa3BaHMS OKCHJIOB, OCHOBAHHUM, KMCIIOT U COJIEH;

° CpaBHI/IBaTB BAJICHTHOCTB U CTCIICHBb OKHMCJICHUA, OKCHUAbI, OCHOBAaHHA, KUCJIOThHI U COJIH I10 COCTaBy;

®  HCIIOJIB30BATh TAOJHUILY PACTBOPUMOCTH IS ONPEACIICHUS PACTBOPUMOCTH BEILIECTB;  YCTAHABIUBATH TEHETHYCCKYIO CBSI3b MEXK/Y OKCHIOM
158 I‘I/IZ[pOKCI/II[OM 148 HaO60pOT; HpI/I‘-II/IHHO - CJICACTBCHHBIC CBsA3U Menc;[y CTpOCHI/ICM aToma, XI/IMI/I‘ICCKOI;'I CBA3BK0 U TUIIOM KpHCTaHHH‘ICCKOﬁ
peH_IeTKI/I XUMHUYCCKUX COCIII/IHGHI/IfI;

®  XapaKTepHU30BaTh aTOMHBIC, MOJICKYJISIPHbIC, HOHHBIC METAJUTMYECKUE KPUCTAIUTMUCCKHUE PEIIECTKH; CPEly pacTBOpa ¢ MOMOIIIbIO ImKaiibl pH;

e [IPUBOJUTH IIPUMEPHI BEIICCTB C PA3HBIMU THIIAMHU KPUCTAJUIMYCCKOMN PEIICTKH;

® IPOBOJUTH HAOTIOACHUS 32 CBOMCTBAMH BEIIIECTB U SIBJICHHUSIMH, TPOUCXOSIIMMHU C BEIIICCTBAMH;

e COOMIOATh MPaBUJIa TEXHUKN OC30IMACHOCTH IIPH IMPOBEICHUN HAOTIOICHUI U OTIBITOB;

® HCCIIEIOBATh CPEy PAcTBOPA C MOMOIIBIO HHIUKATOPOB;

° 3KCHepI/IM€HTaJII>H0 pa3JII/I'-IaTI) KHCJIOTHI U IICJIOYH, HOJH)3y51CI> I/IHIII/IKaTOPaMI/I;

® HCIIOJIB30BATH MPH PEIICHUN PACUCTHBIX 3a/1a4 MOHSATHUS «MaCcCOBas JIOJIS AJICMEHTA B BEIIECTBEY, «MACCOBAs JIOJISI PACTBOPEHHOTO BEIIECTBAY,
«o0BeMHas J0J1s1 Ta3000pa3HOTO BEIIECTBAY;,

® IIPOBOJUTH PACYETHI C UCIIOJIE30BAHUEM TTOHSITHI «MacCOBast OIS SJIEMEHTA B BEIIECTBE», «MACCOBast OISl pACTBOPEHHOTO BEIIIECTBAY,
«o0BemMHas 707151 Ta3000pa3HOTO BEIIECTBAY.

Tema 4. U3meHeHus1, npoucxoasimue ¢ emecrsamu (11 )

[ToHsTHE IBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMU, IPOUCXOIAIIUMHU C BELIECTBOM.
SIBnenust, cBA3aHHbIE C U3MEHEHHEM KPUCTAINIMYECKOTO CTPOEHHUS BELIECTBA MTPH MIOCTOSIHHOM €T0 COCTaBe, — Qpusuyeckue s61eHusl.
duznyecKue sIBICHUS B XUMHUH: TUCTHILISAINS, KPUCTAITU3A1IMs, BEIMIAPUBAHUE U BO3TOHKA BEIIECTB, (PUIBLTPOBAHKE U LIEHTPUPYTHPOBAHUE.
SIBrieHus1, CBSI3aHHBIE C K3MEHEHUEM COCTaBa BEIIECTBA, — Xumuueckue peakyuu. [Ipu3HaKu U yCIOBHUS TPOTEKAHUS XUMUUECKUX PEAKIIUH.
Brigenenue TennoTel U cBeTa — peakiuuu ropeHus. [loHsTrue 00 9K30-U SHAOTEPMUUYECKUX PEAKIIUIX.
3axon coxpanenus maccoi seujecms. XUMHUECKHUE YpaBHEHUs. 3HaUeHNE UHIEKCOB U Koo uienToB. CocTaBieHNe YpaBHEHH XUMHUECKHUX

peaKuuid.

Pacuemvr no xumuueckum ypasnenusm. Pemienue 3aad Ha HAX0KI€HHE KOJMYECTBA, MacChl WM 00beMa MPOAYKTa PEAKIUH 110 KOJINYECTBY,
Macce Wi 00beMy UCXOJHOTO BelecTBa. PacueTsl ¢ HCTOIb30BaHUEM MOHATHUS «IOJS», KOT/Ia UCXOAHOE BEIIECTBO IaHO B BUJIE PAacTBOpPA C 3a/IaHHOM
MAacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA WIIM COJIEPKHUT OMPEAEICHHYIO IO MPUMECEH.

Peaxyuu pasnoowcenus. llpencraBienue o CKOpocT XuMuueckux peakiuil. Katanuzaropsl. epMeHTHI.

Peaxyuu coeounenus. Karanutndeckne v HEKaTATUTUYECKUE PEAKIIHH, 0OpaTUMbIe U HEOOPATUMBIC PEAKIUH.



Peaxyuu 3amewenus. Psig akTHBHOCTH METAJNIOB, €r0 UCIIOJIb30BAHUE JUISl IPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEAKLUN MEKIY
METaJUIAMH U KUCIOTAMM, PEAKIMil BBITECHEHHS OJJHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMH METAIIaMHU.

Peaxyuu oomena. Peaxyuu nelimpanusayuu. Y CIIOBUSI IPOTEKAaHUS peaklnii oOMeHa B pacTBOpax A0 KOHIIA.

Tunsl xumuueckux peakyuti Ha npumepe c8oucmas oovl. Peakuns pa3nokeHus: — 3JIEKTPOIn3 Boibl. Peakinu coenHeHuss — B3auUMOJCHCTBHE
BO/JIbI C OKCHJIAMHU METAJIJIOB U HEMETAJIOB. Y CJIOBUE B3aUMOJICUCTBUS OKCUI0OB METAJUIOB U HEMETAILJIIOB ¢ BOJOM. [ToHsATHE «ruapoKcHIb». Peakiuu
3aMeIIeHUS — B3aMMOJICHCTBIE BOJIBI C MeTaJUTaMH. Peakiinu 0OMeHa — TUAPOIIN3 BEIECTB.

Jemoncrpauuu. [Ipumeps! pusnueckux sBiIeHU: a) iaBieHue napaduna; 6) BO3rOHKa noja Wi OEH30MHOI KHCIIOTHI; B) pACTBOPEHUE
OKpAIIEHHBIX COJIei; T') U y3us AYIMIHCTHIX BEIIECTB C TOPAIICH TaMIIOYKH HaKaTuBaHus. [[puMepbl XUMHUYECKUX SIBJICHUMN: a) TOPEHUE MarHus,
docdopa; 6) B3auMOACHCTBHE COJISTHON KUCIOTHI C MPaMOPOM HIIM MEJIOM; B) moiydeHue ruapokcuaa meau (II); r) pactBopeHne moay4eHHOTO
THJIPOKCHIA B KUCIIOTaX; /1) B3auMoaeiicteue okcuaa Meau (II) ¢ cepHoil KucinoTo mpu HarpeBaHuU; €) pa3joKeHNe epMaHTraHaTa Kaius; )
pa3JoKeHue MepoKCHIa BOAOPOa ¢ MOMOIIBIO JUOKCH 1A MapraHIla U KaTaia3bl KapToQels Wi MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBIEHHBIX KUCIOT
C METaJJIaMH.

JlabopaTopuble onbIThl. 15. [IpokanuBanue Menu B iiaMeHu cupTtoBku. 16. 3amenienne meau B pactBope xsopuaa menu (1) sxemezom.

IIpeomemmnoie pezynromamot 00yuenus

VYuamuiicst JOJIKEH ymemy:

® JCIOJIb30BaTh IIPHU XapPAKTEPUCTUKE BEIIECTB MOHATHS: «TUCTUIUISIUIY», «IIEPETOHKAY, «KPUCTAILTU3AINY», «BhIIApUBAHUEY, «(DUITBTPOBAHUEY,
«BO3TOHKA, HWJIA CYOJIMMAIIHS), OTCTAaUBAHUEY, KIIEHTPUPYTUPOBAHUEY, «XUMUYECKAS PEAKIIMY, «XUMHUYECKOE YPaBHEHUEY, «PEaKIIUH
COCIMHECHHUSY, «PEAKIIUU PA3TI0KEHUS», «PEAKIIMN 0OOMEHay, «PEaKINK 3aMEIICHU», «PEaKIIUU HEUTPATH3ALUNY, «IK30TEPMHUECKUE
PEaKIuny, «IHIOTEPMHUUECKHUE PEAKIIUN», «PEAKIIUU TOPEHUSD, KKaTaTH3aTOPhD», «HEPMEHTHI», «0OpaTUMBIC PEAKIIUN, «HEOOpaTUMbIE
peaKLmny, «KaTaTUTHYECKUE PEAKLIUNY, «HEKATATUTHYECKUE PEAKLIUNY, P AKTUBHOCTU METAJUIOBY, «TUAPOIU3);

® YCTaHaBJIUBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3U MEXKIY (PU3NUECKUMH CBOMCTBAMH BEIIECTB U CITIOCOOOM Pa3ICICHHs CMECEH;

® OOBSCHATH 3aKOH COXPAHEHUS MACChI BEUIECTB C TOUKH 3PEHUS AaTOMHO-MOJIEKYJIIPHOTO YUCHHUS,

® COCTaBJIATh YPaBHEHHUS XMMUUYECKHX PEAKIIU Ha OCHOBE 3aKOHA COXPAHEHUS MacChl BEILIECTB;

® OMNKCHIBATH PEAKIINH C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) SI3bIKA M SI3bIKA XUMUH;

e KJIacCHU(UIMPOBATH XUMUYECKHE PEAKIIUH 110 YHCIY M COCTABY MCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKIIUU; TEIIIOBOMY D (DEKTY;
HaIpaBJICHUIO MPOTEKAHUS PEAKINH; YUYACTHUIO KaTaIn3aTopa;

® ICIIOJI30BATh TAOJIUIly PACTBOPUMOCTH JAJIsl OTIpeAeSieHUs] BO3MOKHOCTH MPOTEKAHUS PEaKIuil 0OMeHa; SIEKTPOXUMHUUYECKUN PsIJT HANPSKEHU N
(aKTUBHOCTH) METAJIOB IS OTIPECIICHHS] BOZMOXHOCTH MPOTEKAHUSI PEAKINI MEX Ty META/NIAMUA U BOJHBIMU PacTBOPAMHU KHUCJIOT U COJIEH;



e Ha0JNIOMATh U ONMUCHIBATh MPU3HAKH U YCIOBHS TCUCHHS XUMUYSCKUX PEAKIUH, /IeaTh BEIBOJIBI HA OCHOBAHWY aHAJIM3a HAOI0ICHUH 32
9KCIIEPUMEHTOM;
® [IPOBOJUTH PACUETHI 10 XUMUYECKUM YpaBHEHUSM Ha HAXO0XKJEHHE KOJMYECTBA, MAcChl MM 00beMa MPOAYKTa PEeaKIMH 110 KOJUYECTBY, Macce
WK 00bEMY UCXOJIHOTO BEILIECTBA; C UCIOIb30BAHUEM MOHATHUS «I0JIs», KOI'/1a HCXOJHOE BEUIECTBO AAHO B BUJE PAacTBOpaA C 3a/1aHHOM
MacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA UIIU CONEPKUT ONPEIEICHHYIO JOII0 IPUMECEH.
Memanpeomemmnule pe3yiomamuol 00y4eHus
VYyamuiicst JOJKEH ymems:
® COCTaBJIAATH HA OCHOBE TEKCTA CXEMBI, B TOM 4ucie ¢ npuMeHeHueM cpeacts KT,
®  CaMOCTOSTENBHO OPOPMIIATH OTUET, BKIIOYAIOIINUN OMMCAHNE IKCIIEPUMEHTA, €0 PE3yJIbTAaTOB, BHIBO/IOB;
®  CIIOJIB30BATh TAaKOH BUJ MBICIEHHOTO (M€aJIbHOI0) MOAEIUPOBaHUS, KaK 3HAKOBOE MOJIEIMPOBAaHUE (HA IPUMEPE YPABHEHUM XUMHUUECKUX
peakiuii);
e paznuyath 00BEM U COAECpKAHUE ITOHATHI;
® pa3IMYaTh POJOBOE U BUIOBOE IOHATHS; OCYILIECTBIIATh POAOBUA0BOE ONPEACICHUE TIOHATHI.
Tema S. IIpaktuxym 1. [Ipocreiimme onepanuu ¢ BemecTsoMm (3 4)

1. IIpaBuja TexHUKH 0€30NMACHOCTH MPHU padoTe B XuMU4eckoM kKadounere. [lpuembl odpameHus ¢ J1adopaTopHbIM 000PYy/10BAHNEM U
HarpeBaTeIbHBIMU pubopamu. 2. HaGmroeHus 3a U3MEHSHHUSIME, TTPOUCXO/ISIIIUMU C TOPSIIEH CBEYOH, H UX ONucaHue (1oMalIHui
IKCMEePUMeHT). 3. AHAJIN3 MOYBBI U BOJIbI (JoMamIHuil 3kcniepuMenT). 4. OQuucTka 3arps3HeHHoi couu. S. [IpuroroBienue pacTreopa
caxapa M pacyeT ero MaccoBOM 10JIM B pacTBope.

[Ipu 1ByX4acOBOM IUTAHUPOBAHHUH MIPOBOJSATCS: pakTHUUecKue padoTsl 1, 4,5

IIpeomemmuoie pezynromamot 00yuenus
VYyamuiicst JOJKEH ymemy:

e oOpamarbcs ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUU C ITPaBUIIAMH TEXHUKU 0€30IaCHOCTH;
e  BBINOJHATH IPOCTEHIINE MpHUeMbl pabOTHI ¢ J1abOpaTOPHBIM 000PYAOBaHNEM: 1a00PAaTOPHBIM IITATUBOM; CIIUPTOBKOM;

e Ha0II0/aTh 32 CBOMCTBAMH BEIIECTB U SIBICHUSIMH, TPOUCXOSIIMMHU C BEIIECTBAMU;

® ONHUCBIBATH XMMHUYECKHUH IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOIO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

e JleN1aTh BBIBOJBI 110 pe3yJIbTaTaM IIPOBEJEHHOTO SKCIIEPUMEHTA;

® TOTOBUTb PAaCTBOPHI C ONPEACICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;

® IIPUTOTOBUTH PACTBOP M PaCCUUTATh MACCOBYIO JIOJIF0 PACTBOPEHHOI'O B HEM BELIECTBA.

Memanpeomemmnule pe3yibmamot 00yueHus



VYyamuiicst JOJIKEH ymems:
®  CaMOCTOSITEJIBLHO MCIOJIb30BaTh OMOCPEIOBAHHOE HAOIIOICHHUE.

Tema 6. PactBopenue. PacTBopsl. Peakniun HOHHOro 00MeHa M OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. (16 1)
Pacmeopenue kax ¢usuxo-xumuueckuii npoyecc. Ilonstue o ruapatax u Kpuctayuioruapatax. Pactsopumocts. Kpubie pacTBOpuMOCTH Kak
MOJ€JIb 3aBUCUMOCTH PACTBOPUMOCTHU TBEPABIX BEUIECTB OT TeMIEPATypbl. HacklllleHHbIEC, HEHACHIIICHHBIE U NIEPECHIILEHHBIE PACTBOPBL. 3HAUEHUE
PacTBOPOB JIJIsl HPUPOJBI U CETBCKOrO X034MCTBA.

Ilonsamue 06 snexmponumudeckou ouccoyuayuu. IACKTPOIUTHI U HEANEKTPOIUTHL. MeXaHHU3M TUCCOLMALUN IIEKTPOIUTOB C PA3IMUYHBIM
XxapakTepoM cBsi3u. CTemeHb AEKTPOIUTHIECKON aucconranni. CUIbHBIE U CIIa0ble 3JIEKTPOIUTHI.

OcHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKOM Tuccounanuu. Mlonnble ypaBHeHus peakuuil. Peakium oOmMeHa, nayniye 10 KOHIa.

Knaccudukanus HOHOB 1 X CBOWCTBA.

Kucnomut, ux knaccuguxayusa. Jluccoumanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH IICKTPOIUTHIECKON qricconranui. MoJeKysipHbIe U
HMOHHBIE YpaBHEHU peakluil. BzaumoaencTBre KUCIOT ¢ METaUIaMU. DJIEKTPOXUMUYECKUM psAJl HAIIPSKEHUH METaJIOB.

B3anmMopeiicTBre KMCIIOT ¢ OKCUaMU METalIoB. B3auMoaeiicTBue KUCIOT C OCHOBAaHUSIMU — PeaKlus HeWTpanu3auuu. BzauMoaeiicTBue KUCIOT ¢
consimu. Vcronb3oBaHue TaOIUIIbI PACTBOPUMOCTH IS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

Ocnosanus, ux kraccughuxayus. Jluccounanus OCHOBaHUN U X CBOMCTBA B CBETE TEOPHH DJIEKTPOIUTUUYECKON NTucconnanuu. Bzanmopaeiicteue
OCHOBaHHUH C coyisiMu. Vcnop30BaHne TaOIMIBI PACTBOPUMOCTH IS XapaKTEPUCTHKH XMMHUYECKIX CBOWCTB OCHOBaHUH. B3anMoaelicTBre mienoyeii ¢
OKCHJIaMU HEMETAJIIOB.

Conu, ux ouccoyuayus u ceoticmaea B CBETE TEOPUH IJIEKTPOJIUTUUECKON Aucconnanuu. B3anmoaeicTBre coneit ¢ MeTamiaMmu, 0COOCHHOCTH
9TUX peakiuii. BzanmonelictBue coneit ¢ consimu. Mcnonb3oBanue TaOIHIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMHUECKUX CBOUCTB COJIEH.

O06o0011ieHne cBeieHui 00 okcHu1ax, UX KIacCU(pUKAIMK U CBOHCTBAX.

T'enemuueckue psadvl Mmemanna u Hememanid.

I'eneTnueckas CBSI3b MEXKIYy KIIACCAMH HEOPTraHUYECKUX BELIECTB.

OKuciumenvHo - 80CcCMAHO8UMENbHBIE PEAKYUU.

Omnpenenenue creneHei OKUCIEHU [T SJIEMEHTOB, 00pa3yoIuX BEIIECTBA Pa3HbIX KIaccoB. Peakiiuu HOHHOTO 0OMEHa M OKUCIUTENbHO-
BOCCTAHOBUTEJbHBIE peakuu. OKHCIUTENb U BOCCTAHOBUTEID, OKACIEHNE U BOCCTAHOBJICHUE.

CocraBieHne ypaBHEHUN OKUCIUTENBHO -BOCCTAHOBUTENBHBIX PEAKIINI METOAO0M AJIEKTPOHHOTO OajaHca.

Ceoticmea npocmolx 6ewecne — METAIVIOB U HEMETAJIOB, KUCIIOT U COJIEN B CBETE OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

JemoncTpanum. VcnbiTanne BENIECTB U X PaCTBOPOB Ha JEKTPOINPOBOAHOCTh. 3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH YKCYCHOM KHUCIOTHI OT
KOHIIEHTpaluu. J[BuxkeHue OKpalleHHbIX HOHOB B 3JIEKTPUYECKOM ToJie. B3auMopeiicTBue iuHKa ¢ cepoil, ColsiHOM KuciaoTou, ximopuaom meau (1I).
I'openue Marnus. BzaumonelictBue XJIOPHOU U CEPOBOJOPOIHON BOJIBI.

JlabopaTopHusle onbIThl. 17. B3anmoeiicTBre pacTBOPOB XJI0OpHAa HATpUs U HUTpaTa cepedpa. 18. [lonydyenrne HepacTBOPUMOTO THAPOKCUAA
U B3auMoJeiicTBue ero ¢ kuciaoramu. 19. Bzaumoneiicrsue kucinot ¢ ocHoBanusimMu. 20. BzaumoseiicTBue KUCIOT € OKCUAAMU MeTalioB. 21.



BsaumoneiictBue Kuciaor ¢ MetaiaMu. 22. B3aumonelicrsre KUciIoT ¢ conaMu. 23. B3anmonericteue menoueii ¢ kuciaoramu. 24. Bzanmoneiicreue
IeJI04el ¢ OKCHaAaMH HeMETaIUToB. 25. BzaumoaeiicTBue menodeit ¢ comsimu. 26. [TosrydueHue u cCBoiicTBa HEPACTBOPUMBIX OCHOBAaHMM. 27.
BzaumMoneiicTBre OCHOBHBIX OKCHJIOB ¢ KHcaoTaMu. 28. B3anmoaelicTBHe OCHOBHBIX OKCHAOB ¢ BOAOH. 29. B3anmoaelicTBre KHCIOTHBIX OKCHIIOB C
menouamu. 30. B3zauMogeiicTBre KUCIIOTHBIX OKCUIOB ¢ Bomoi. 31. B3zaumoaeiicTtBue coeil ¢ kuciaoramu. 32. BzanMoaeicTBue coseil ¢ mejiogyamu.
33. Bzaumogaeiictue coiieil ¢ cosimu. 34. B3anmoeiicTBiue pacTBOpOB coslel ¢ METaJLIIaMH.

IIpeomemmuoie pezynrvmamot 00yuenus

VYyamuiicst JOJKEH ymems:

® HCIIOJB30BATh MPU XaPAKTEPUCTUKE MPEBPALICHUIN BEIIECTB MOHATHUA: «PACTBOPY, «AJICKTPOJIUTHUECKAS] JUCCOIUALIUS», «IJIEKTPOTUTHI»,
CHEDJICKTPOJIMTBI», «CTEIIEHb TUCCOIUAIINN Y, «CUIBHBIC JIEKTPOJIUTHI», «CJIA0bIE JICKTPOIUTHIY, KKATHOHBI», «AHUOHBI», «KKUCIIOTHD,
«OCHOBAHHUSI», «COJINY», KAOHHBIE PEAKIIUN», «HECOIC00Pa3yIOUINe OKCUIBD», «COIC00Pa3yIOIINe OKCUIBI», «OCHOBHBIC OKCHABI», «KUCIOTHBIC
OKCHJIbI», «CPEITHUE COJINY, KKUCIIbIE COJIN», KOCHOBHBIE COJINY», «KT€HETUUYECKUHN PSA», KOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUNY,
«OKHCIIUTEIIbY, «BOCCTAHOBHUTCILY, «OKHUCIICHUEY, «BOCCTAHOBICHHUEY;

® OIKCHIBATh PACTBOPCHHUE KaK (PU3HKO-XUMHYCCKHI MPOIECC;

® JUIIOCTPUPOBATH IPUMEPAMH OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOIUTHIUCCKOMN AUCCOLMAIINH; TEHETUYECKYIO B3aUMOCBSI3b MEXKITY
BEIIECTBaMH (ITPOCTOE BEIIECTBO — OKCHJT — THAPOKCHI — COJIb);

® XapaKTepU30BaTh OOIIME XUMHUYECKUE CBOMCTBA KUCIOTHBIX U OCOBHBIX OKCHIOB, KUCJIOT, OCHOBAHHM U COJIEH C MO3UIUI TEOPUHU
BJIEKTPOIUTUYECKON AUCCOIUALINM; CYIIIHOCTh ANEKTPOIUTUYECKON NUCCOIMALMY BEIIECTB C KOBAJIECHTHOM MOJISIPHOW M HOHHOW XMMUYECKOM
CBA3bI0; CYHITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA;

® [IPUBOJUTH MPUMEPHI PEAKIIHH, MTOATBEPHKIAIOIINX XUMUIECKHNE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCIIOT, OCHOBAaHUMN U COJICH;
CYIIIECTBOBAHUE B3aMMOCBSI3U MEK/Ty OCHOBHBIMH KJIACCAMU HEOPTaHUUECKUX BEIIECTB;

e KJIaCCU(UIMPOBATH XUMUYECKHE PEAKIIUU 110 «U3MEHEHUIO CTETICHEH OKUCIIEHUS AJIEMEHTOB, 00Pa3yIOIINX pearupyrolre BEemecTBay;

® COCTaBJIATh YPaBHEHHUS dJEKTPOJIUTUUECKON TUCCOIUAIIUN KUCIIOT, OCHOBAHUMN U COJIEH; MOJIEKYIJISIPHBIE, TIOJIHBIE M COKPAILIEHHbIE HOHHbBIE
YpaBHEHUS PEaKLUN C yUaCTUEM BJIEKTPOJIUTOB; YPABHEHUSI OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUMN, UCIIOJIb3YS METO] JIEKTPOHHOTO
OasiaHca; ypaBHEHHUS PEaKIINil, COOTBETCTBYIOIIUX MOCIEA0BATEIIBHOCTHU («IIETIOUKE») MPEBPAIICHU HEOPTAHMUECKUX BEIIECTB Pa3IMYHbIX
KJIaCCOB;

®  OMNpPEAENATh OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJIEHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

® YCTaHaBIIUBAaTh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3U: KJIACC BEILIECTBA — XMMHYECKUE CBOMCTBA BEILIECTBA,

e HaOII0MATh M OMUCHIBATH PEAKITUUA MEKY JIEKTPOIUTAMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POTHOTO) SI3bIKA U SI3bIKA XUMUU;

® [POBOJUTH OMbBITHI, MOATBEPKAAIOIINE XUMHUUECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.

Memanpeomemmnule pe3yibmamot 00yueHus

Yyammiicst 10J5KeH ymems:



e JeNaTh IOMETKH, BHIITUCKHU, IUTUPOBAHHUE TEKCTA;

® COCTaBJIATH JOKJIAJ;

® COCTaBJIATH HA OCHOBE TEKcTa rpaduku, B TOM uucie ¢ npuMmenennem cpeacts UKT;

® BJAJETh TAKUM BHJIOM U3JI0KECHMS TEKCTA, KaK pacCyKICHUE,;

® UCMOJb30BaTh TAKOM BUJ MBICIIEHHOI'O (M€aJIbHOI0) MOAEIMPOBAHNUS, KaK 3HAKOBOE MOJEIUPOBaHKE (Ha IIpUMepe YpaBHEHUH peakiuii
JUCCOIMAIIMHU, HOHHBIX YPaBHEHUN PEaKIMii, MOTypeakinii OKUCICHUSI BOCCTAHOBJICHU);

® DPa3IMYaTh KOMIIOHEHTHI JOKA3aTeJIbCTBA (TE3UC, apTyMEHTHI M (POpPMY JJ0Ka3aTeabCTBa);  OCYILIECTBIIATH IPSIMOE UHIYKTUBHOE
JOKa3aTeNIbCTBO.

Tema 7. lIpakTukymMm 2. CBoJicTBa pacTBOPOB 3J1eKTPOJIUTOB (14)

1. WonHble ypaBHeHUs. 2. Y CIIOBUSA TEUEHUSI XUMUYECKUX PEAKLIUN MEXIY PACTBOPAMHU 3JIEKTPOJIUTOB 10 KOHIA.3. CBOICTBA KUCTIOT,
OCHOBAaHMH, OKCUJIOB U coJici. 4. PelieHne IKCNePUMEHTAJIBHBIX 32/1a4.

[Tpu AByX4acoBOM IJTAHUPOBAHUU MTPOBOJAUTCS TOJIBKO MpaKTHUECKas paboTa 4.
IIpeomemmnoie pezynromamot 00yuenus
Yyamuics JOJKEH ymems:

e oOpamiarbes ¢ 1abopaTOPHBIM 000PYAOBAHUEM U HarpeBaTeNIbHBIMU PUOOPaMH B COOTBETCTBUU C MPaBUIaMHU TEXHUKU OE€30M1aCHOCTH;

®  BBINOJIHATH NPOCTEHIINE MPHUEMbI 0OpallieHHs ¢ JJAOOPaTOPHBIM 00OPYAOBaHUEM: Ta0OPATOPHBIM LITATUBOM, CITMPTOBKOM;

e HaOII0/aTh 32 CBOMCTBAMU BEILIECTB U SIBICHUSAMHU, TPOUCXOSAIIMMU C BEIIECTBAMU; ONMMUCHIBATh XUMUYECKUI SKCIIEPUMEHT C ITIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO MJIM POJHOTO) SA3bIKA U A3bIKA XUMUH;

e JleaTh BBIBOJIBI 110 pe3yjIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

Memanpeomemmuie pe3ynvmamsl 00yueHus

VYyamuiicst JOJKEH ymenmy:
® ONpeneNsTh, UCXOI U3 yueOHOI 3a1auu, HEOOXOAUMOCTh HETIOCPEICTBEHHOT'O UIM ONOCPEA0OBAHHOI0 HAOIIOACHHUS,
® CaMOCTOSTENHHO (POPMUPOBATH MPOTPAMMY IKCTICPUMEHTA.

JIuunocmmuuie pezynomamot 00yuenusn

Yyammincsa 10KeH:



3HAMb U NOHUMAMb: OCHOBHBIC HCTOPUYECKUE COOBITHS, CBA3aHHBIC C PA3BUTHEM XHMHHU U OOIIECTBA;

JIOCTHYKCHHS B 00JIACTH XMMHHU U KYJbTYPHBIC TPAJAULIKHU (B YaCTHOCTH, HAYYHBIC TPAIUIIUK ) CBOCH CTpaHbI; OOIIEMHPOBBIC JOCTHIKEHUS B 001aCTH
XUMHH; OCHOBBI 3JTOPOBOr0 00pa3a »KU3HHU; IIPABHJIA TIOBEICHUS B YPE3BBIYAMHBIX CUTYAIUSX, CBA3aHHBIX C BO3JICHCTBHEM Pa3IMYHbIX BEIICCTB;
COLIMAIbHYIO 3HAYMMOCTbh M COJIep)KaHue Mpodeccuii, CBI3aHHBIX C XUMHUEH; OCHOBHBIC ITPaBa U 00S3aHHOCTH TpakJIaHUHA (B TOM YHCIIC y4aIlerocs),
CBA3aHHBIC C IMYHOCTHBIM, HpO(l)eCCI/IOHaJIBHLIM 1 ) KU3HCHHBIM CaMOOHpGI[eJIeHI/IeM;

UCTBIMBIBAMDb: YYBCTBO TOPIAOCTH 32 POCCUMCKYIO0 XMMHYECKYIO HAYKy U YBOXKECHUE K UCTOPUH €€ PA3BUTHS;, YBAKCHHUE U IPUHSATHE
JOCTUKEHUM XMMHUH B MUPE; YBAKEHUE K OKPYKAIOIIUM (YUJaIlUMCS, YUYUTENAM, POAUTEISAM U JIp.) — YMETh CIyLIATh U CIbIIATH IAPTHEPA,
HpI/ISHaBaTb HpaBO KaXX10ro Ha CO6CTB€HHOC MHCHUC U HpI/IHI/IMaTL pemeHI/m C y‘-IeTOM HO3PII.IPII>1 BCEX yqaCTHHKOB; CaMOYBa)KeHI/IC 1 OSMOIIMOHAJIBHO-
MOJIOKUTENBHOE OTHOIIIEHHUE K cele;

NPU3HA6amMsb: IEHHOCTH 3I0POBBs (CBOETO U IPYTHX JIFOJICH ); HEOOXOIUMOCTh CAMOBBIPAXKCHHSI, CAMOPEAIN3AIINH, COIIMATILHOTO IPU3HAHMSI,
0CO3HABAMb: TOTOBHOCTH (MJIH HETOTOBHOCTH) K CAMOCTOSITEIIBHBIM MTOCTYIKAM U JICHCTBHSIM, IPUHSATHIO OTBETCTBEHHOCTH 33 UX PE3YJIbTATHI;
TOTOBHOCTD (HJTM HETOTOBHOCTB) OTKPBITO BBIPAXKATh M OTCTAMBATH CBOKO MO3UIIMIO U KPUTHYHO OTHOCUTHCSI K CBOMM ITOCTYIIKaM;
nposiensims: N00POKEIATeILHOCTh, JOBEPHE U BHUMATEIIBHOCTD K JIFOJISIM, TOTOBHOCTh K COTPYTHHYECTBY U IPYKO€, OKA3aHUIO TTOMOIIH
HYX/TAIOIIIMCS B HEH; YCTONYMBBINA O3HABATENbHBIN HHTEPEC, MHUIUATHBY M JTI0O03HATEILHOCTh B U3YUYCHHH MUPA BEIIECTB M PEAKIIHIA;
IICJIGYCTPCMJIGHHOCTI) nu HaCTOﬁqHBOCTL B JOCTHXKCHUHN ueﬂeﬁ, TOTOBHOCTH K HpeOILOJ'IeHI/IIO TPYHHOCTCﬁ; y6e)KIICHHOCTI) B BOBMOXHOCTH ITO3HAHUS
MPUPOJIBI, HEOOXOMMOCTH Pa3yMHOTO HCIIOJIb30BaHUS TIOCTHIKCHUH HAYKH U TEXHOJIOTHH ISl Pa3BUTHS OOIIECTBA,
ijemb: YCTaHaBJII/IBaTI) CBS3b MG)KIIy IICIBHO I/13y‘~IeHI/I$I XUMHHU U TEM, JJIA 4YET'O OHA OCYHIGCTBHﬂeTCﬂ (MOTI/IBaMI/I); BBITIOJIHATH
MPOTHOCTUYECKYIO CAMOOIICHKY, PErYIHPYIONIYI0 aKTUBHOCTh JINYHOCTH Ha dTare €€ BKIIIOUEHHUS B HOBBIN BUJI I€ATEIHHOCTH, CBSI3aHHBIN C HA4YaI0M
M3YYEeHHS HOBOTO YU€OHOTO MpeMeTa — XHUMHH; BBITTOIHATH KOPPUTHPYIOIIYIO CAMOOIIEHKY, 3aKIFOYAIOIIYIOCS B KOHTPOJIE 32 MPOLIECCOM U3YUCHHS
XUMHH U BHECEHUU HEOOXOANMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIUX 3TAlaM U CIIOC00aM M3YYeHUS Kypca XUMUU; CTPOUTH KU3HEHHBIE U
npodeccuoHanbHbIe MIaHbl C Y4€TOM KOHKPETHBIX COIMAbHO-UCTOPUYECKUX, TOTUTHIECKUX U DKOHOMHUYECKUX YCIOBHI; 0CO3HABATH COOCTBEHHBIE
IICHHOCTHU U UX COOTBCTCTBUC HpI/IHI/IMaeMI)IM B XKXU3HU pCHICHI/IflM; BC€CTU IUAJIOT HA OCHOBC paBHOHpaBHI)IX OTHOHIGHI/Iﬁ " B3aUMHOTI'O YBa)KeHI/ISI;
BBIJIETISITh HPABCTBEHHBIH aCIEKT MMOBEACHUS U COOTHOCUTD OCTYIKH (CBOU M IPYTHX JIOAEH) U COOBITUS C MPUHATHIMU STUYECKUMH HOpMaMHU; B
Hpez[enax CBOHUX BOSMO)KHOCTCﬁ HpOTHBOHeﬁCTBOBaTB }leﬁCTBHﬂM W BJIMSAHUAM, HpeI[CTaBJ'ISII-OHII/IM yrp03y KH3HHU, 3I[OpOBBI-O nu 6630HaCHOCTI/I
JIMYHOCTHU U OOIIECTBA.

YyeOHo-TeMAaTHYECKHI IJIaH 9 Kiacca

Pasnen Tema KomnuectBo | Kontponbubix | Ilpaktuueckux | JlabopaTopHbIx
4acoB pabot pabot OTIBITOB
I OOm1ast XapakTepUCTUKa XUMHUYECKUX 3JEMEHTOB M XHMHYECKUX 10 1 11




peakuuii
11 Mertasibl 17 1 1 8
111 Hewmerasibl 27 1 2 22
IV HauanpHbie cBeieHHs 00 OpraHUYECKUX COCTMHEHHIX 4
A\ OO6oOmienne 3HaHUKA 1O XUMHHA 32 KypC OCHOBHOH IIKOJIBI. 7 2
IToaroroBka k rocymapcTBeHHON ntoroBoi arrectanuu (I'MA)
HTroro 68 5 3 41

Conep:kanue Kypca xumum B 9 kJiacce.
Tema 1. O0masi xapakTepuCTHKA XMMHYECKHUX 3JIeMEHTOB U XuMH4Yeckux peakuui (10 1)

Ilepuoouueckuti 3axon u Ilepuoouyeckas cucmema xumuueckux snemenmos /. U. Menoeneeéa B cBeTE yUEHHs O CTPOCHUH aTOMa, UX 3HAUYEHUE.
XapakTepucTuka 3JIEMEHTA 110 ero nosioxkeHuto B [lepuoandeckoit cucreme xumuueckux suementoB J[. . Menaeneea. CBoiicTBa OKCHIOB, KHCJIOT,
OCHOBaHMH U COJIEH B CBETE TEOPUH IECKTPOIUTHUECCKOU TUCCOIUAIIMN U OKUCIICHUSI BOCCTAHOBJICHUSI.

T'enemuueckue padel Mmemanna u Hememanid. XapakTePUCTUKA XUMHUECKOTO 3JIEMEHTA 110 KUCIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM
COETUHEHUH.

Ilonsmue o nepexoonvix snemenmax. AMPOTepHOCTh. [ 'eHeTHUeCKHi P TePEXOAHOT0 dlieMeHTa. AM(OTEpPHbIE OKCHJIBI U THAPOKCUIBI.
XuUMUYECKasi OpraHu3allys >KUBOM 1 HeXUBOU MpUpoabl. XuMuueckue peakiui. CKOpocTh XUMUUECKON peakiuu. Karanu3zaTtopsl U kataius.

Jla6opaTopusle onbIThl. 1. [TonydyeHne ruapokcuaa MUHKA U UCCIEAOBaHUE €ro CBOMCTB. 2. MoaenupoBanue noctpoeHus [lepuoanueckoit
cucteMbl xumuueckux snemeHToB J[. . MenaeneeBa. 3. 3amenienue sxene3oMm Menu B pactBope cyiabdara menu (I1). 4. 3aBucuMocTb CKOpOCTH
XUMHYECKOH peakIiy OT MPUPOIBI PEarupyIONIMX BEIISCTB HA TPUMEPE B3aUMOICHCTBHS KHCIIOT ¢ METAJUIaMH. 5. 3aBUCHMOCTh CKOPOCTH
XUMHYECKOHN peakIiy OT KOHIIEHTPAIUN PEarupyIoNIiuX BEIIECTB HAa TPUMEpPE B3aUMOICHCTBHS [IMHKA C COJITHOW KMCIIOTON pa3InIHON
KOHIIEHTpaluu. 6. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pEaKIuu OT ILJIOMIA U COMPUKOCHOBEHHS pearupyoimx BemecTs. 7. MonenupoBanue
KHIISIIETO CIos». 8. 3aBUCHMOCTh CKOPOCTH XMMUYECKOM peakiliy OT TEMIEPATyphl pEarupyoiuX BeIeCcTB Ha MPUMEPE B3aUMOICHCTBUS OKCHIA
meau (II) ¢ pacTBOpoM cepHOI KHCIOTHI pa3NuYHON TemrepaTypsl. 9. Pa3noskeHue nepokcuaa BoI0poaa ¢ MOMOIIbIo okcua Mapradma (IV) u
karana3el. 10. OO6HapykeHue KaTana3sl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubuposanue B3aMMOEHCTBHS KUCIOT C METAIJIaMU
YPOTPOTIHOM.

Ilpeomemmwie pe3ynromameol 00y4eHus.

VYyamuiicst 10JKEH ymemb:
® MHCIIOJIB30BAaTh MPHU XAPAKTCPUCTUKE npeBpameHI/Iﬁ BCIICCTB IMOHATUSA: «XUMHUUYCCKAA pCaKLIUsAg», «PCAKIIUMN COCAUHCHUA», «PCAKIITNU
Pa3IOKEHUN», «PEAKIUU OOMEHAY, «PEAKIIUU 3aMEIICHHS, «PEAKIIUU HEUTpATHU3AINIY, «IK30TEPMHUECKUE PEAKITIIY, «OHI0TEPMHUUECKUE
peaKIum», «00paTUMBIC PEAKITUNY, «HEOOpATUMBIE PEAKITIIY, KOKUCITHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUNY, «TOMOTCHHBIE PEAKIIUNY,
«TETEPOTECHHBIE PEAKIIUNY, «KATATUTUIECKUE PEAKIIUN», «HEKATATUTUIECKUE PEaKIIUN», «TeTI0BON d(P(HEKT XMMUUECKON peaKinmy,
«CKOPOCTh XMMUYECKOHN PEAKLIUNY, «KATAIA3ATOP;




®  XapaKTepU30BaTh XUMHUUYECKHUE 3JIEMEHTHI | —3r0 Nepro0B M0 UX N0oJ0KeHUI0 B [leproauueckoii cucreMe XuMUIecKux 3nemeHTos 1. 1.
MenpeneeBa: XMMUUYECKUI 3HAK, TOPAKOBBII HOMEpP, IEPUOJ, TPYIIIA, IOAIPYIINA, OTHOCUTENIbHAs aTOMHAsl Macca, CTPOEHUE aToMa (3apsi
S7Ipa, YUCIIO IPOTOHOB M HEUTPOHOB B sJIpe, 00IIIEE YUCIIO FNEKTPOHOB, PACIIPEICIIEHUE FIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM, TPOCTOE
BelIecTBO, (OpMyIia, HA3BaHWE U THIT BBICIIIETO OKCUIA U THIPOKCH/IA, JIETYYEro BOJIOPOIHOTO COCTUHEHUS (IIJIs1 HEMETAIIIOB));

® XapakTepu30BaTh OOIIME XUMHUYECKHE CBOMCTBA aM()OTEPHBIX OKCHJIOB U TUPOKCUIOB;  MPHUBOIAUTH MPUMEPHI PEAKIIHUA, IIOATBEPKIAFOIINX
XUMHAYECKHE CBOWCTBA aM()OTEPHBIX OKCHJIOB U THPOKCHU/IOB,;

® JaBaTh XapaKTEPUCTUKY XUMHUECKUX PEAKLUH 110 YUCIIy U COCTaBY UCXOJHBIX BEILECTB U IPOAYKTOB PEAKLUU; TEIUIOBOMY 3D deKTy;
HaIIPaBJICHUIO [TPOTEKAHUS PEAKIIMH; U3MEHEHHIO CTETIEHEN OKUCIIEHUS JJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEIIECTB; Y4aCTHIO
KaTajau3aTopa;

e OOBSCHATH U MPUBOJUTH IPUMEPHI BIUSHHS HEKOTOPBIX (aKTOPOB (IPUPO/Ia pearnpyroiux BeleCTB, KOHIIEHTPALUs BEILECTB, JaBlICHHE,
TEeMIIEpaTypa, KaTalau3aTop, IOBEPXHOCTh CONPUKOCHOBEHMS pEarnpyoIlrX BEIIECTB) HA CKOPOCTh XMMUUYECKUX PEaKILIU;

e HaOJIOAATh M OMMCHIBATh YPaBHEHUS PEAKLIUH MEX1Y BELIECTBAMU C ITOMOIIIBIO €CTECTBEHHOI'O (PYyCCKOTO UM POJHOIO) SI3bIKA U SI3bIKA
XUMMUY;

® [IPOBOJUTH ONbITHI, IOATBEPKAAIOLINE XUMUUECKUE CBOMCTBAa aM(OTEPHBIX OKCHUIOB U TUAPOKCU/IOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKON
PeaKIMM OT PA3IUYHBIX (PaKTOPOB (MPUPOJA PearnpyrOIINX BELECTB, KOHIIEHTPALUs BEIECTB, AaBJICHUE, TEMIIEpaTypa, KaTalnu3arop,
MIOBEPXHOCTh COIPUKOCHOBEHUS pearupyrolirux BeLeCTB).

Memanpeomemmnule pe3yibmamot 00yueHus

Yyamumiics 10JKEH ymems:

®  ONpEeneNsTh LieJdb Y4eOHOM IeATEeNbHOCTH C TOMOIIBIO YUUTEINS U CAMOCTOSITENIbHO, UCKAaTh CPEJICTBA €€ OCYILECTBIEHHUSI, paboTast 10 IUIaHy,
CBEPSITh CBOM JIEUCTBHUS C II€JIbIO U ITPU HEOOXOIMMOCTH UCIIPABIISATH OMIUOKH C TIOMOIIBIO YUUTENS M CAMOCTOSTENBHO;

® COCTaBJIATh AHHOTALIMIO TEKCTA;

® C03/1aBaTh MOJIEJH C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00bEKTa U MPEJICTaBICHHEM UX B IPOCTPAHCTBEHHO-TPadUIeCKO niH
3HAaKOBO-CUMBOJIMUYECKOU (opMe;

® OMpeneniaTh BUAbI KIacCU(PHUKAIMU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

® OCYLIECTBIIATH IPSIMOE NETYKTUBHOE JOKA3aTEIbCTBO.

Tema 2. Metasisbl (16 1)

THonoocenue memannog 6 Ilepuoouueckou cucmeme xumuueckux snemenmos J1. 1. MenaeneeBa. Metammmdeckas KpUCTAIUTMYECKAs PEIIETKA U
MeTaJuTHIecKasi XuMu4eckas cBsi3b. O0mme ¢puzndeckne cBocTBa MeTauioB. CIuiaBbl, UX CBOMCTBA M 3HaUE€HHWE. XMMHUYECKHE CBOWCTBA METAJIJIOB KaK



BOCCTAaHOBHUTEJIEH, a TAK)KE B CBETE UX IMOJIOKEHHUS B AJIEKTPOXUMUYECKOM psATy HanpsbkeHU MeTaiioB. Koppo3us MeTaioB U criocodbl 60pbObI €
Hel. Metambl B ipupoe. O0mye crnocoObl UX MOTYyYSHUS.

Obwas xapakmepucmuka wenroynvlx memannog. Metaisl B mpupoje. Oouue cnocoOsl ux noixydenus. Ctpoenue atoMoB. [lenounsie
MeETaJlJIbl — MPOCTHIE BellecTBa. BaskHele coeIMHEeHUs IETOUYHBIX METAJIJIOB — OKCH/IbL, THJIPOKCUIBI U COJIU (XJIOPHIbI, KapOOHATHI, CyIb(daThI,
HUTPATH), UX CBOMCTBA M IPUMEHEHHE B HAPOIHOM X03siicTBe. Kanuiinbie y1o0peHus.

Obwas xapakxmepucmuxa 31emeHmog 2nagnou nooepynnut Il epynnei. Ctpoerue atomoB. llenouHno3emMenbHbIE METANIIBI — MPOCTHIE BEIIECTBA.
Baxxueiime coeTuHEHUS MIET0YHO3EMENTBHBIX METAINIOB — OKCH/IBI, THAPOKCHUJIBI M COJIH (XJIOPUABI, KapOOHATHI, HUTPATHI, CYIb(atsl, pocdarer), ux
CBOICTBA U IIPUMEHEHNE B HAPOJIHOM XO3SIMCTBE.

Antomunuii. CtpoeHune atoMa, (pu3nuecKue 1 XMMUIECKHEe CBOMCTBA MPOCTOro BemecTBa. COeTMHEHNS aIIOMUHUS — OKCUJ U TUIPOKCHI, UX
amdoTtepHbIii Xxapaktep. Baxxneiime conu anomunus. [IpumeHeHre aTloMUHUS U €T0 COeIMHEHUH.

Kenezo. Ctpoenne atoma, GpU3MUECKUE U XUMUYECKUE CBOMCTBA MPOCTOro BemecTBa. ['enernueckue psiabl Fe2+ u Fe3+. Baxueiimme conu
xKene3a. 3HaAUCHUE Keje3a U €ro COeAMHEHUH JIs TPUPOIbl U HAPOJHOIO X031 CTBA.

Hemoncmpayuu. O6pa3ibl MIETOYHBIX U HIEIOYHO3EMENbHBIX MeTauioB. O0pasiibl criiaBoB. B3auMoelicTBre HATPUS, JIUTUS U KATbIHS C
BOJI0M. B3aumoseiicTBue HaTpusi 1 MarHus ¢ KUciaopoaoM. BzaumopeiictBue metamioB ¢ HeMerauiamu. [lonyuenue ruapokcunon xenesa (11) u (I10).

Jlaboparopuble onbIThl. 12. B3anmoelicTBre pacTBOPOB KUCIIOT U coiert ¢ metaiutamu. 13. O3HakomiieHue ¢ pyaamu xenes3a. 14,
OxpalyBaHue IUIAMEHU COJISIMU 11eJI0OUHBIX MeTaylioB. 15. [lomyuenue rugpokcnia Kanbluys U uccieqoBanue ero cBoicts. 16. [lonyuenne
TUAPOKCH/IA AJTIOMUHHMS M HCClieJoBaHue ero cBorcTB. 17.B3anmonelictBre xene3a ¢ cossiHoi kucnoroit. 18. Ilomydenne ruapokcuaos xenesa (II) u
(ITI) n m3yueHue ux CBOMCTB.

IIpeomemmuoie pezynromamot 00yuenus

VYyammiics 1OKEH ymems:

®  ICIIOJIB30BATh MIPHU XapAKTEPUCTUKE METAJIIIOB U UX COEIMHEHUMN MOHATHUS: «METAJUIbLY, «PSAJ AKTUBHOCTH METAIIJIOBY, «I1I€JIOUHbIE METAJIIbI»,
«ILEJIOYHO3EMEIIbHbIE METAJUIbI», UCIIOIb30BATh UX MPU XapaKTEPUCTUKE METAIIJIOB;

e J1aBaTh XapaKTEPUCTUKY XUMUUYECKUX JIEMEHTOB METAJIJIOB (IIEJIOUHBIX METAJJIOB, MAarHUs, KaJbLIMs, aJJFOMUHMUS, JKeje3a) M0 UX MOJO0KEHHUIO B
[Tepuoanueckoii cucreme xuMmuueckux snemeHToB J[. Y. MenpeneeBa (XuMHYECKHM 3HAK, TTOPSIKOBBIM HOMEP, TIEPUOJI, TPYIINA, TOATPYIINa,
OTHOCHUTEINbHAsl aTOMHAsi Macca, CTPOEHUE aToma (3apsl SApa, YUCIOo TPOTOHOB U HEUTPOHOB B Aape, 00IIee YUCIIO IEKTPOHOB,
pacmpesienieHre EKTPOHOB 0 AIEKTPOHHBIM CJIOSIM), POCTOE BEIIECTBO, (popMyra, Ha3BaHHE U THI BBICIIIETO OKCHUA M THAPOKCUAA);

® Ha3bIBaTh COETUHEHUS METAJUIOB U COCTABIISITh UX (POPMYJIBI [10 HA3BAHUIO;

®  XapaKTepu30BaTh CTPOEHHE, O0IIMe PU3NUECKIE U XMMHUUECKHE CBOICTBA MPOCTHIX BELIECTB METAJIOB;

® OOBSCHATH 3aBUCHMOCThH CBOWUCTB (MJIM MPEJICKAa3bIBATh CBOMCTBA) XMMHUYECKHUX 3JIEMEHTOB METAJIIOB (PaJnyC, METaJNIMYECKUE CBOMCTBA
AJIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA PJIEMEHTOB) M 00pa3yeMbIX UMHU COSIMHEHHI (KUCIOTHO-OCHOBHBIE CBOMCTBA
BBICIIIMX OKCHJIOB M TUAPOKCUIOB, OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) OT NoJIokeHus B [leproanueckoii cucreMe XMMHYECKUX
anemenToB 1. . Menpeneena;

® OIIMChbIBATh O6IJ_II/IG XMMHYECKHE CBOMCTBA METAJIJIOB C HOMOIIILIO €CTECTBEHHOI'O (py'CCKOFO nin pO,Z[HOI‘O) SA3bIKa U A3bIKa XUMUU,



®  COCTaBJIATH MOJIEKYJISIPHBIE YPABHEHMSI pEaKLUii, XapaKTEPU3YIOLUX XUMUUECKHE CBOMICTBA METAJUIOB U MX COEIMHEHUH, a TAaKXKe
AJIEKTPOHHBIEC YPAaBHEHUS MPOLIECCOB OKUCIIEHNA-BOCCTAHOBIICHUS; YPaBHEHUS 3JIEKTPOJIUTUUECKON AUCCOLMALIMN; MOJIEKYJISIPHBIE, ITOJIHBIE U
COKpAIIICHHbIE HIOHHBIE YPABHEHUSI pEaKLUi C y4aCTHEM DJIEKTPOJIUTOB;
® YCTaHaBJIUBAaTh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY CTPOCHUEM aTOMAa, XUMUYECKON CBA3BIO, TUIIOM KPUCTAUIMUYECKONW PEIIETKH METANIOB
U MX COEIMHEHHH, X OOINUMHU (PU3NUECKUMHU U XUMUYECKUMHU CBOHCTBAMU;
® ONKCHIBATH XUMHUYECKHE CBOMCTBA IIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAIJIOB, a TAKXKE AIFOMUHUS U XKeJle3a, U UX COEJUHEHUN C TOMOIIBIO
€CTECTBEHHOT'O (PyCCKOI'0 UM POJIHOTO) A3bIKA U SA3bIKA XUMUH;
®  BBINOJIHATH, HAOIIOJATh U OMKUCHIBATH XUMUYECKUIN IKCIIEPUMEHT IO PACIIO3HABAHMIO BaXKHEUIINX KaTHOHOB METAJLJIOB, THAPOKCUA-HOHOB;
® OKCIIEPUMEHTAIBHO UCCIIEI0BAaTh CBOMCTBA METAJJIOB M UX COEAUHEHUMN, pelIaTh SKCIIEPUMEHTANIbHBIE 3a/1a4M 110 TeMe «MeTaiibly;
® ONUCBIBATH XMMHUYECKUN HKCIIEPUMEHT C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOI0 UM POJIHOTO) A3bIKA U A3bIKA XUMUH;
® [IPOBOJUTH PACUETHI 0 XUMUYECKUM (HOpMYyITiaM U YpaBHEHUSAM PEaKIIHid, MPOTEKAIOIINX C yYaCTHEM METAJJIOB M UX COCIUHEHHIA.
Memanpeomemmuwie pe3yiomamot 00y4eHUs
VYvyamuiicst J0JIKEH ymemb:
e paboTaTh O COCTABICHHOMY ILJIaHY, UCIIOJNB3YS HApSly C OCHOBHBIMH U JIOTIOJHUTEIbHBIE CPECTBA (CIIPABOUYHYIO IUTEPATYPY, CIOKHBIE
npudopsl, cpeactsa UKT);
® C IIOMOUIBIO YUUTEINs OTOMPATh ISl pEHICHUs YUeOHBIX 33/1a4 HEOOXOAUMbIE CIIOBApU, YHIIUKIONEANH, CIPABOYHHUKH, JIEKTPOHHBIE TUCKU;
® CONOCTAaBJIATh U OTOMPATh HHPOPMALHIO, TOTYYEHHYIO U3 Pa3IMYHbIX HCTOYHUKOB (CI0BapH, SHIMKIIONEINHU, CIIPABOYHUKH, AIEKTPOHHbBIE
IMCKH, ceTb HTepHeT);
® IIpeACTaBIATh MHPOPMAIUIO B BUJE Ta0JIMII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YucIe ¢ npuMeHeHueM cpeacts UKT;
e 0(GOPMIATH CBOM MBICIH B YCTHOM U MMCbMEHHOM peYr C Y4€TOM CBOMUX YUEOHBIX U )KU3HEHHBIX PEUEBBIX CUTYaIUi, B TOM YHCIIE C
npumeHeHueM cpencts UKT;
® COCTaBJIATH PELICH3UIO HA TEKCT;
®  OCYUIECTBJIATH JOKA3aTEIbCTBO OT IPOTUBHOTO.
Tema 3. I[IpakTukym 1. CBoiicTBa MeTa/LI0B M MX coeanHenmii (1 1)
1. OcymiecTBiieHHE NENOYKN XUMHUECKUX MPEBPAILECHUN.
2. llonydeHue u CBOMCTBA COEIMHEHUI METAILJIOB.
3. PemeHne 3KCIepHMMEHTAJIbHBIX 32124 HA PACIIO3HABAHME M MOJIyYeHHEe COeJUHEHHI MeTa/lVI0B.
[Ipu 1ByXuacoBOM IUTAHUPOBAHUU ITPOBOJUTCS TOJIBKO MpaKkTHUecKas padora 3.
Ilpeomemmnuwie pe3yromameol 00yuenus
VYyamuiics J0JKEH yMeTh:
e oOpamarbcs ¢ 1a00paTOPHBIM 000PYIOBaHHEM M HarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUU C ITPaBUIIAMH TEXHUKU 0€30IaCHOCTH;
e HaOIIOAaTh 32 CBOMCTBAMU METAJUIOB U UX COCMHEHUN U SBJICHUSMH, IPOUCXOAALIMMHU C HUMHU;



® ONKCHIBATH XUMUUYECKHUI 3KCIEPUMEHT C MOMOUIBI0 €CTECTBEHHOTO (PYCCKOTO MM POAHOTO) SA3bIKA U SI3bIKA XUMUU;
e JleaTh BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.
Memanpeomemmnuwie pe3yibmamot 00yueHus

VYvyamuiicst JOJKEH ymemb:
®  ONIpEeNeNTh, UCXO U3 Y4eOHOH 3a1auu, HEOOXOAUMOCTh HCIIOJIb30BAHMS HAOIOICHUS WIH SKCIIEPHUMEHTA.
Tema 4. HemeTtaunl (27 1)

Obwas xapaxkmepucmuxa Hememainnos: monoxeHue B [lepuoaudeckoii cucteme xuMudeckux amemenToB /. 1. MenaeneeBa, 0cOOCHHOCTH
CTPOEHMSI AaTOMOB, IEKTPOOTpULAaTENBbHOCTH (D0) Kak Mepa «HeMETAIUIMYHOCTHY, psaa 0. Kpucraminyeckoe cTpoeHuE HEMETANIOB — MIPOCTHIX
BewecTB. Ayutorponusi. Gusnyeckue cBoricTBa HeMETAIOB. OTHOCUTENBHOCTD MOHATUH «METAJL» U «HEMETAILID.

Booopoo. Tlonoxenne Bogoposa B [lepuonnueckoii cucreme xumuyeckux s1nementoB J[. M. MenneneeBa. CTpoeHne aToMa U MOJIEKYJIbI.
duznuecKrue 1 XMMUUYECKHE CBOMCTBA BOJOPO/IA, €r0 MOIYyYEHUE U IPUMEHEHUE.

Booa. Ctpoenue monexyinbl. Bogopoanas xumudeckas cBsizb. @U3nyeckue CBOWCTBA BOJIb. AHOMAIUU CBOMCTB BOJbL. [ upodunsHbie n
rupooOHBIE BeleCTBa. XMMHUYECKHE CBOMCTBA BOIbI. KpyroBopoT BojbI B ipupoze. Bomoouncrka. Aspanus Bobl. BITOBBIC QHIBTPHI.
MunepanbHble BOAbL. JJUCTHIIIMPOBaHHAs BO/IA, €€ MOJIy4eHUE U IPUMEHEHUE.

Obwas xapaxmepucmuxa 2anozeros. CtpoeHne atomoB. [IpocTbie BenecTBa 1 OCHOBHBIE COSAMHEHUS TAJIOT€HOB, UX CBoWCTBa. KpaTkue
CBeleHHs 0 Xjope, Opome, prope u Koxe. [IpumeHeHne raTloreHoB U UX COeIMHEHH B HAPOTHOM XO35HCTBE.

Cepa. CTpoeHue atroma, aJuIOTpOIHs, CBOWCTBA U MpuMeHeHne pomOudeckoii cepbl. Oxcuabl cepsl (IV) u (VI), ux momyyeHue, CBOHCTBA U
npuMeHeHne. CepHasi KUCIIOTa U €€ COJIM, X IPUMEHEHHE B HAPOJHOM X03sicTBe. [Ipon3BOCTBO CEpHON KUCIIOTHI.

Azom. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA IPOCTOTO BELIECTBA. AMMHAK, CTPOEHUE, CBOMCTBA, OJIy4eHHE U MpuMeHeHne. Colin aMMOHUS,
ux corictBa u npuMeHeHune. Okcunsl azota (II) u (IV). A3oTHas kucnoTa, ee cBOKWCTBa U MpuMeHeHue. HuTpatsl 1 HUTPUTHI, TpodiieMa ux
COJIEp’KaHUs B CEJIbCKOXO3SHCTBEHHON MPOAYKIIMU. A30THBIE YIOOPEHHUSL.

@ocghop. CTpoeHue aToma, allJIOTPOIHs, CBOMCTBA Oestoro u kpacHoro (ocdopa, ux npumenenne. OcHoBHBIE coenuHenus: okcua Gocdopa (V)
u optodochopnas kucnota, pocharsl. DocopHbie yroOpeHus.

Vaenepoo. Ctpoenue atoMa, aioTpornus, cBoiicTBa Moaudukanuii, npumenenue. Oxcuasl yriepona (I1) u (IV), ux cBoiicTBa u npuMeHeHHe.
KapOoHnaTsl: KanbluT, cOAa, MOTAIll, UX 3HAYCHHUE B MIPUPOJIC U )KU3HH YEIOBEKA.

Kpemnuii. Ctpoenue atoma, KpUCTANIMYECKUI KPEMHMM, €ro cBoiicTBa n npuMeHenne. Oxcua kpeMHuus (IV), ero npupoaHsie pa3sHOBUIHOCTH.
Cunukartsl. 3HaU€HHE COEMHEHUN KPEMHHUSI B )KMBOW U HEKUBOU nipupoje. [loHsTHe 0 CHIMKAaTHON MPOMBIIIIEHHOCTH.

Hemoncmpayuu. O6paziibl raloreHOB — MPOCTHIX BelecTB. B3anmoieiicTBrE TaoreHoB ¢ HaTpUeM, ¢ allOMUHMEM. BriTecHeHue xinopom Opoma
WM MOJA U3 pacTBOPOB X cojeil. B3aumoencTBue ceprl ¢ METAIIaMH, BOAOPOJIOM U KHCIOpO1oM. B3anmoielicTBuE KOHIIEHTPUPOBAHHOM a30THOM
KHCIIOTHI ¢ MeJIbI0. [loronienne yriemM pacTBOPEHHBIX BEIIECTB UM ra3oB. BoccTanoBieHne Mean u3 ee okcuaa yriaem. OOpasibl IPpUpPOIHBIX
COEIMHEHM XJI0pa, cepbl, hocdopa, yraeposaa, kpeMuus. OOpasibl BAXHEHITUX 711 HAPOTHOTO X035HCTBA CyNb(aToB, HUTPATOB, KAPOOHATOB,
dbocdaros. O6pa3Ikl CTEKIa, KEPAMHUKH, IIEMEHTA.



JlabopaTopublie onbIThl. 19. [lonydenne u pacnoznaBanue Bogoposa. 20. MccnenoBanre moBepxXHOCTHOTO HATsDKEHHS BobI. 2 1. PacTBopeHmne
repMaHTaHaTa Kajaus WK MEIHOTo Kyropoca B Bone. 22. ['maparanus o6e3BoxenHoro cyiabdara meau (1I). 23. M3roToBiaeHue rurcoBoro oTmnevyaTka.
24. O3HaKOMJICHHUE C KOJUICKIHEH OBITOBBIX QHIBTPOB. 25. O3HAKOMIICHHE C COCTABOM MUHEPAIBbHOM BO/IbI. 26. KaduecTBeHHAs: peakius Ha TaJIOTCHH]T
nonsl. 27. [Tonyuenue u pacrno3HaBanue kucioposa. 28. 'opeHue cepbl Ha Bo3ayxe U B kuciopoje. 29. CpoiicTBa pa3daBieHHON cepHOU KUciIoTh. 30.
N3yuenue cBoiictB ammuaka. 31. PacrioznaBanue coseit ammonus. 32. CBoiicTBa pa3z0aBiieHHOM a30THOM kucioTsl. 33. B3aumoneiicteue
KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menbio. 34. ['openne dhocdopa Ha Bo3ayxe u B kuciopoje. 35. PacnoznaBanue ¢ocdaros. 36. 'openue yris
B kucnopoe. 37. [lonydenne yronbHO#M KHCIOTH U u3y4deHnue ee cBoiicTB. 38. [lepexos kapooHaToB B ruapokapboHatsl. 39. Pa3noxenue
runpokapOonara Harpus. 40. [TlonydeHne KpeMHEBOM KUCIOTHI M U3Y4YE€HUE €€ CBOMCTB.

IIpeomemmnoie pezyromamol 00yuenus

Yuammiicst 10J15KeH ymems:

®  JCIOJIb30BaTh IIPU XapaKTEPUCTUKE METAJUIOB U UX COETMHEHUM MOHITHS: «HEMETAIUIbD», «TAJOTEHbI», «AJJIOTPOIHBIE BUAOU3MEHEHU,
«OKECTKOCTb BOJIb», «BPEMEHHASI JKECTKOCTb BOJbI», «IIOCTOSIHHASI )KECTKOCTb BOJBD», «O0IIast 5)KECTKOCTh BOJIBLY;

® J[aBaTh XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB HEMETAIUIOB (BOJIOPOA, TAJIOTEHOB, KUCIOPOAa, CEpPhI, a30Ta, pocdopa, yriaepoaa, KpeMHHU )
1o ux nojoxxeHuto B [lepuoanueckoit cucreme xumuueckux 3nemMeHToB Jl. . MenneneeBa (XMMHUUECKHIA 3HAK, TOPSIIKOBBII HOMEp, MIEPHO/I,
rpymnmna, HoArpyImmna, OTHOCUTENbHAsE aTOMHAsl Macca, CTPOCHHE aToMa (3apsij A1pa, YMCII0 IPOTOHOB U HEUTPOHOB B sJIpe, 001Iee YUCIIO
9JIEKTPOHOB, PACIPEIeNICHUE AIEKTPOHOB IO AIEKTPOHHBIM CIIOSIM), IIPOCTOE BEIIECTBO, (JOpMYyIIa, HA3BaHUE U THIT BBICIIETO OKCH/IA H
TUAPOKCHAA, GOopMyJia U XapaKTep JETY4ero BOAOPOIHOTO COEAUHEHNUS);

® Ha3bIBaTh COCTUHEHUS HEMETANIOB M COCTABIISITh UX (POPMYIIBI [0 HA3BAHUIO;

® XapaKTepu30BaTb CTPOEHHUE, 001IHMe PU3NIECKHEe U XUMHUUECKUE CBOICTBA MPOCTHIX BEIIECTB HEMETAIUIOB,;

® 00BSCHATH 3aBUCUMOCTb CBOWCTB (WJIM MTPE/ICKAa3bIBATh CBOMCTBA) XUMUYECKHUX AJIEMEHTOB HEMETAINIOB (PaJnyC, HEMETaNINYECKUE CBONWCTBA
3JIEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMM COETUHEHUH (KMCIOTHO-OCHOBHBIE CBOMCTBA
BBICIIMX OKCHJIOB U TUAPOKCHJIOB, JIETYYUX BOJOPOJHBIX COEANHEHHH, OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MOJIOKEHUS B
[Iepuoanueckont cucreme xumuyeckux 3yemMeHToB 1. 1. Menneneena;

® ONUCHIBATH OOIINE XUMUYECKHE CBOMCTBA HEMETAIIOB C TIOMOIIbIO €CTECTBEHHOTO (PYCCKOIO MIIM POJIHOTO) SA3bIKA U S3bIKAa XUMHH;

®  COCTaBJIATH MOJIEKYJISIPHBIE YPAaBHEHMSI pEaKIMi, XapaKTepU3YIOLUINX XUMHUUECKHUE CBOMCTBA HEMETANIOB M UX COECMHEHHH, a TaKxKe
AJIEKTPOHHBIE YPaBHEHUS MPOIIECCOB OKUCIEHUS-BOCCTAHOBIICHUS;

® YpaBHEHMUs AJIEKTPOIUTUYECKON TUCCOLUALIMH; MOJIEKYJIIPHBIE, TIOJIHBIE U COKPAIICHHBIE HOHHBIE YPABHEHMSI pEaKLUi C y4acTUEM
3JEKTPOJINTOB;

® YCTAaHABJIMBATH IPUUNHHO-CJIEICTBEHHBIE CBS3U MEKIY CTPOEHUEM aTOMa, XUMUYECKON CBA3BIO, THIIOM KPUCTAJUIMUECKOM PEIIETKH
HEMETAJJIOB U MX COCAMHEHUH, UX O0IMMUMHU (PU3NIECKUMHI U XUMUYECKUMHU CBONCTBAMU;

® OIHKCHIBATH XUMHUYECKHE CBOMCTBA BOJIOPO/Ia, TAJIOT€HOB, KUCIOPO/a, Cephl, a30Ta, hocdopa, rpadura, anmmasza, KpEMHHS U UX COEAUHEHHI ¢
MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO WIIM POJHOIO0) SI3bIKA U A3bIKA XUMUH;



OIMHCHIBATH CIIOCOOBI YCTPaHEHUS )KECTKOCTH BOJIbI U BHITIOJTHSATH COOTBETCTBYIOIINI MM XUMUYECKHI SKCTICPUMEHT;

BBITIOJTHATE, HAOIFOAATh U ONMKUCHIBATh XUMUYECKHI SKCIIEPUMEHT 10 PaCliO3HABAHUIO HOHOB BOJOPOa M aMMOHMS, CyJib(at, kapOoHaT,
cunukar, gocdar, XJopua, OpOMHUl, HOAHU]I-HOHOB,

IKCIIEPUMEHTAJILHO UCCIICIOBAaTh CBOMCTBA METAJIJIOB M X COCJIMHCHUM, peliaTh  JKCIIEpUMEHTAIIbHBIC 3a/1a4H 110 TeMe «HemeTamiby,
OIMHCHIBATH XUMUYECKUH IKCTICPUMEHT C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HITU POJHOTO) SI3bIKA U S3bIKA XUMUM;

MIpOBOAUTH PACUYCTLI 10 XUMHYCCKUM (bOpMYJ'IaM " YpaBHCHHAM peaKuHﬁ, MMPOTCKAOMKUX C YHaCTUEM HEMCTAIIOB U UX COCHHHCHHﬁ.

Memanpeomemmuie pe3yrvmamol 00yueHus

tal e S

.

S.

Yyamuiicst JOJKEH ymemp:
OpraHM30BBIBATH yUeOHOE B3aUMO/ICHCTBHE B TpyMIe (paclpeAensiTh POJH, JOTOBAPUBATELCS APYT C APYTOM U T. 11.);
IIpeIBUJIETH (IIPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEILICHUM;
[IOHUMATh [IPUUMHBI CBOEr0 HEyCIleXa U HaXOJUTh CIIOCOOBI BHIXOJa U3 3TOM CUTYyallMH;
B JIMAJIOTE C YYUTENIEM YUYUTHCS BhIPAOAThIBATh KPUTEPUH OLIEHKU U ONPENEIATh CTENEeHb YCIEITHOCTH BHIMIOIHEHUS CBOEH paboThl U paboTh
BCEX, UCXOJI U3 UMEIOLINXCSA KPUTEPUEB, COBEPIIEHCTBOBATh KPUTEPHUU OLIEHKH U M10JIb30BAThCSl UMU B XOJI€ OLIEHKU U CAMOOLICHKHU;
OTCTauBaTh CBOIO TOUKY 3PEHUs, apTyMEHTHUPYA €€;
MOJITBEPXK/IaTh APTYMEHTHI (haKTaMH;
KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;
CIIyIIaTh APYTUX, MBITATHCS IPUHUMATH IPYTYIO TOUKY 3pEHHS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;
COCTaBIIATH pedepaT Mo onpeaeseHHON Gpopme;
OCYILIECTBIISATH KOCBEHHOE Pa3/IeIUTENILHOE JI0Ka3aTEIbCTBO.
Tema 5. [IpakTukym 2. CBoiicTBa coelHeHUII HEMETAJLIOB (2 4)
Pemenne skcriepuMeHTaNbHBIX 3a71a4 110 TeMe «lloarpymnmna ragoreHoBy.
Pemrenue skcnepuMeHTanbHbIX 3a1a4 1o Teme «lloarpynna kucnopoaay.
Pemenue sxcriepuMeHTanbHBIX 3a1a4 1o Teme «lloarpynna azoray.
Pemenue 3xcnepuMeHTanbHBIX 3a1a4 10 Teme «Iloarpynna yriepoaa».
IHony4yenune, coOupanue ¥ pacro3HaBaHue ra3os.

[Tpu 1ByX4acoBOM IUIaHWPOBAHUU MTPOBOASTCS TOJIBKO MpaKkTHUecKue paboTsl 4 u 5.

Ilpeomemmnwie pe3yromameol 00yuenus

VYvyamuiicst JOJKEH ymemb:

oOparmiaThcs ¢ J1abopaTOpHBIM 000OPYAOBAaHUEM M HAarpeBaTeIbHBIMU TPHOOPAMU B COOTBETCTBUU C IIPABUIIAMH TEXHUKHU 0€30MTaCHOCTH;
HaOII0/1aTh 32 CBOMCTBAMH HEMETAIJIOB M UX COSAMHEHUN U SBJICHHUSIMU, TPOUCXOSIIIUMH C HUMU;

OIHCHIBATh XUMUYECKUH 3KCIIEPUMEHT C MMOMOIIBIO0 €CTECTBEHHOT'O (PYCCKOTO UM POAHOTIO) SI3bIKA U A3bIKa XUMUM;



¢ JCJIATh BBIBOJBLI ITO PE3YyJIbTaTaM IMPOBCACHHOI'O SKCIICPUMCHTA.
Memanpeomemmuie pe3ynvmamol 00yueHus

VYuamuiicst JOJKEH ymemb:
®  OIpeaeIsITh, HCXOAA U3 yUeOHOM 3a1au, HEOOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOCHUS UIIH SKCIIEPHUMEHTA.
Tema 6. HauanbHble cBeeHHsI 00 OPraHMYeCKUX coeJuHeHus X (4 1)

VYraneBonopoasl. Heoprannueckue 1 opraHndecKkue BelecTBa. YieBopl. MeTaH, 3TaH, IPoIaH KakK MpeAeIbHbIE YIIIEBOI0POAbl. DTHIIEH U
alleTUJIEH KaK Henpe/iebHble (HeHACBIEHHbIE) YIiIeBO10poibl. 'openue yrieBogoponoB. KauecTBeHHbIe peakliuy Ha HEeNpeAeIbHbIE COSIMHEHMU .
Peakuun nerunpupoBanus.

Kucnopoaconepkaiiue opraHMueckue CoeIMHeHNs. DTHIIOBBIN CIIUPT, €ro MoJyYeHue, IPUMEHEHUE U (PU3NO0JIOTHUECKOE AeHCTBUE.
TpéxatoMublii criupt- riunepul. KauecTBeHHas peakiiys Ha MHOTOATOMHbIE CIIUPTHL. Y KCyCHasl, CTEApUHOBAs U OJIEMHOBAsI KUCIIOTBI- IPEACTaBUTEIN
KJ1acca KapOOHOBBIX KHCIOT. JKupbl. Mblia.

A3oTcozieprkallie OpraHn4eckie CoeIMHEeHNs. AMUHOrpynna. AMUHOKUCIOThI. AMUHOYKCYCHas KucioTa. benku (mpoTenHsl), X QyHKIUH B
KMBBIX OpraHn3Max. KadecTBeHHbIE peakIuy Ha OeNKH.

JemMoHcTpanun. Mosenu MoJIeKyJsl MeTaHa, dTaHa, IpollaHa, 3TUJIEHA U alleTuiieHa. BzaumoelicTBue 3TuieHa ¢ OpoMHON BOAON U pacTBOPOM
nepMaHrasara kajaus. O01e XuMUYecKre CBOMCTBA KUCIIOT Ha IPUMeEpe YKCYCHON KUCIoThl. KauecTBeHHbIE peakliuid Ha MHOIOaTOMHBIE CITUPTHI.

JladopaTopublie onbIThl. 42. KayecTBEHHBIE peaKIuu Ha OCIIKU

Tema 7. O6001IeHUE 3HAHNH 10 XUMMU 32 Kypc 0CHOBHO# mKoJbl. [logroroBka k OI'I (74)

Ilepuoouueckuii 3axon u Ilepuoouyeckasn cucmema xumudeckux snemenmos /{. . Menoeneesa. ®u3nueckuii CMbICI IOPSIKOBOTO HOMEpa
aJIeMEHTa, HOMEPOB TIEPHO/Ia U TPYMIBL. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB M UX COSAMHEHUN B MIEPHO/IaX U TPYIINAX B CBETE
MIPE/ICTAaBICHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HAUE€HUE IEPUOANYECKOTO 3aKOHA.

Buovl xumuueckux césazeii u munvl KpUCmMaiiuieckux peuienox. B3auMocBs3b CTPOCHUS U CBOMCTB BEIIECTB.

Knaccugpurayusn xumuueckux peaxyuii no paznuunvivm npuznaxam (4UCIO U COCTAB PEArupyIONINX U 00Pa3yIOIINXCs BEIIECTB; HATMIUE
rpaHuIlbl pa3aena ¢as; TerioBoi 2P GeKT; U3MEHEHUE CTeTeHel OKUCIIEHUsI aTOMOB; UCTIOJB30BaHUE KaTaIU3aTOPa; HAllPaBJICHUE TPOTEKAHUS ).
CKOpOoCTh XMMHUYECKUX peakluil U pakTopsbl, BIustone Ha Hee. OOpaTUMOCTh XMMHUECKUX PEaKIIUN U CIIOCOOBI CMEIEHUSI XUMUYECKOTO
paBHOBECHS.

IIpocmule u cnoscrvle eujecmea. Metaisl U HeMeTaIlIbl. ['eHeTHUeckue psaabl MeTallla, HeMeTalljia U epexoaHoro metajuia. OKcuasl u
THAPOKCHIBI (OCHOBAHUSI, KUCJIOTHI, aM(POTEpPHBIE THUIPOKCHUIBI), coNU. X cocTaB, Kitaccupukamus v 00II1Me XUMHIECKHE CBOMCTBA B CBETE TEOPHUH
ANEKTPOIIUTUYECKON JUCCOIUAIIH.

JIuunocmmuuie pezynomamol 00yuenusn

Yyammuiics 10KeH:

3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUUECKHE COOBITHS, CBI3aHHBIC C PA3BUTHEM XHMHH U O0IIECTBA; TOCTHKEHUS B 00JIaCTH XUMUHU U
KYJIbTYPHBIE TPAAUIIHNH (B YACTHOCTH, HAyYHBIC TPAIUIIMU) CBOEH CTPaHBI; OOIIEMUPOBLIE TOCTIKEHUS B 0071aCTU XUMHUH; OCHOBHBIE MPUHITUTIBI U
MIpaBUJIa OTHOIICHUS K MPUPOJIE; OCHOBBI 3J0POBOTO 00paza *KU3HU U 3A0POBbeCcOEPEraroIiX TEXHOIOTHIA; TpaBUIIa MOBEACHUS B YPE3BBIYAITHBIX



CHUTYAIUsX, CBI3aHHBIX C BO3JCHCTBUEM PA3JIMYHBIX BEIIECTB; OCHOBHBIC MTPaBa U 00sI3aHHOCTH T'PakIaHHHA (B TOM YHCJIE YUaIIerocs ), CBSI3aHHBIE C
JMYHOCTHBIM, MPO(ECCHOHAITBHBIM U )KU3HEHHBIM CaMOOTIPEACIICHHEM; COIMAIBHYIO 3HAYMMOCTb U COZIepKaHue MpodeccHii, CBA3aHHBIX C XUMUEH;
UCNBIMBIBAMD: TYBCTBO TOPJIOCTH 32 POCCUHCKYI0 XMMUYECKYIO HAYKY H YBOKEHHE K UCTOPHHU €€ Pa3BUTHS, YBOKEHHUE U TIPUHATHE JOCTHKCHHIA

XMMHUU B MHPE; JTIO00Bb K TIPUPOJIC; YBAKEHHUE K OKPYKAIONIMM (YJIalUMCs, YYUTEIISIM, POAUTENSM U JIp.) — YMETh CIIYIIATh U CIBIIIATE ITAPTHEPA,
IIpHU3HABaTh MIPABO KAXXJA0I'0 HAa COOCTBEHHOE MHCHUEC, IPUHHUMATh PCIICHUSA C YUCTOM HO3PII.[HI>1 BCCX YUYACTHHUKOB; YYBCTBO IMPCKPACHOI'0 U
9CTCTUYCCKUX YYBCTB Ha OCHOBC 3HAKOMCTBA C MUPOM BCIICCTB U UX HpeBpameHHﬁ; CaMOYBAXXCHUC KU SMOLMOHAJIbHO-IIOJIOKUTCIIbHOC OTHOICHUC K
cebe;

NpU3HABamMs: IIEHHOCTH 37I0POBbsI (CBOETO M IPYTHX JIFO/ICH); HEOOXOAMMOCTh CAMOBBIPKEHUS, CAMOPEATTU3alliY, COLMATBHOTO TPU3HAHMS;

0C03HABAMb: TOTOBHOCTH (MJTM HETOTOBHOCTH) K CAMOCTOSITEIBHBIM TIOCTYITKAM | JISHCTBUSAM, OTBETCTBEHHOCTD 32 UX PE3YJIbTAThI; TOTOBHOCTH
(MM HETOTOBHOCTB) OTKPBITO BBIPKATh U OTCTAMBATH CBOIO MO3MIIMIO U KPUTUYHO OTHOCHTBCS K CBOUM TOCTYIIKAM;

npos161simb: SKOJOTHYECKOE CO3HAHUE; T0OPOKEIaTeIbHOCTD, JJOBEPUE K BHUMATEILHOCTH K JIFOSIM, TOTOBHOCTh K COTPYIHUYECTBY U JpYyxOe,
OKa3aHMIO MTOMOIIU TeM, KTO B HEH HYX/1aeTcCsl; 000OIICHHBIH, yCTOWYMBBINA M N30UPATEIIbHBIN TI03HABATEIIbHBIA HHTEPEC, HHUITUATHBY U
JMH0003HATEIILHOCTh B U3YYEHUH MUPA BEIIECTB U PEaKIUil; IEeIeyCTPEMICHHOCTh U HACTOMYUBOCTD B IOCTHYKCHUH 11€JICH, TOTOBHOCTH K MPEOI0JICHUIO
TpyJAHOCTEHN; yOEXKIEHHOCTh B BO3MOXXHOCTHU IIO3HAHMSI IPUPOABI, HEOOXOAUMOCTH Pa3yMHOI'O UCIOJIb30BAHUS JOCTUKEHUM HAYKU U TEXHOJIOTUH JUIs
pa3BUTHs 00IIECTBA;

YyMembp: yCTaHABJIMBATh CBSI3b MEX/Y LI€TIbI0 U3YUEHUS XMMHUH U TEM, JUUIS UErO OHA OCYHIECTBIIAETCS (MOTUBAMU); BBIIOJIHSITH KOPPUTHPYIOIIYIO
CaMOOIICHKY, 3aKJIFOYAIOIIYIOCS B KOHTPOJIE 32 IPOIECCOM U3YUCHHSI XUMUHN H BHECEHUH HEOOXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIHUX 3TAIaM U
croco0aM M3y4eHUs Kypca XMMHU; BBITIOJIHATH PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aKITIOYAOIYIOCS B OIIEHKE TIpoIlecca U pe3ysibTaTa H3y4eHHUs Kypca
XUMHH OCHOBHOH IIKOJIBI, TIOJIBEJICHIUH UTOTOB HAa OCHOBE COOTHECEHHUS IIeNiel M pe3ylIbTaTOB; CTPOUTD KU3HEHHBIE U TPO(EeCCHOHATBFHBIC TITAHbI C
Y4ETOM KOHKPETHBIX COLUATbHO-UCTOPHUECKUX, MOTUTHYECKUX U SKOHOMUYECKUX YCIIOBUI; OCO3HABATh COOCTBEHHBIE [IEHHOCTH U COOTBETCTBHE UX
MPUHUMACMBIM B KH3HH PEIICHHUSIM; BECTH JHAJIOT HA OCHOBE PABHOIPABHBIX OTHOIIICHUH M B3aMMHOTO YBa)KEHHSI;, BBIICIISITh HDABCTBEHHBIN aCIIeKT
MOBE/ICHUS U COOTHOCUTB MIOCTYIKU (CBOU M IPYTUX JIHOJIei) U COOBITHS C MPUHITHIMU 3TUYECKUMHU HOPMaMH; B MpeiesiaX CBOMX BO3ZMOXKHOCTEH
MIPOTUBOICHCTBOBATh ACUCTBUSAM U BIMSHUSM, [TPEICTABISIONINM YIPO3Y KM3HHU, 310POBbI0 M 0€30MaCHOCTH JIUYHOCTH U 0011ecTBa.

3. TEMATUYECKOE INTAHUPOBAHUE

Bcero 136 4, u3 Hux 7 4 — pe3epBnoe Bpems. 8 KJIACC (2 u B Hejel110, Beero 68 4, u3 Hux 3 4 — pe3epBHoe BpeMsi)

TemaTu4yeckoe nuiannpoBanue 8 kiacc

n/n

Pazzednl Koa- XapaKkTepuCTHKA OCHOBHBIX BUIOB OcCHOBHBIE
9
BO Coaep:xanmne pa3jaenaa HanpaBJIeHUA
TeMBI P p AeITeJIbHOCTH Y4AIMXCsl P
‘1acos (Ha ypoBHe y4eGHbIX JAelicTBHIA)

BOCIIUTATEJILHOM




ACATECJIBbHOCTHU

BBenenne

[Ipenmer xumun. MeTo 1l O3HAHUS B XUMUMU:
Ha0II0/IeHNe, SKCIIEPUMEHT, MOIETUPOBAHUE.
HcTounnku XUMHYECKON HHpOpMAIUH, ee
MOJIyYEHUE, AaHAJIU3 U TIPEJICTABIICHUE €r0
pe3yJIbTaToB.

[TonsiTHE O XUMUYECKOM 3JIeMEHTE U opMax ero
CYLIECTBOBAHMS: CBOOOIHBIX aTOMaXx, IPOCTHIX U
CJIOKHBIX BEILIECTBAX.

[IpeBpanienus BemecTs. OTINYNE XUMUYECKUX
peakuuii ot GU3NUECKUX siBIeHUU. Ponb Xxumuu B
KHU3HH YelloBeKa. XeMopmins u xeMohoous.
Kpartkue cBenenust 3 UCTOpUU BOZHUKHOBEHUS U
pa3BUTHA XUMHH. POJIb OTEUECTBEHHBIX YUECHBIX B
CTaHOBJICHUHN XUMHUYECKON HAyKH — paboThl M.
B. JlomonocoBa, A. M. byrieposa, /I. 1. Men-
JiesieeBa.

XuMuyeckasi CAMBOJIMKA. 3HAKH XUMHUYECKHUX
3JIEMEHTOB M MPOUCXOKIEHUE UX HA3BaHUI.
Xumnyeckue Gpopmyisl. MHAEKCH U KO-

¢ ¢unmentel. OTHOCUTENIbHBIE aTOMHAS U
MoJieKyisipHas maccel. [IpoBenenue pacueron
MacCOBOM JOJIM XUMUYECKOTO 3JIEMEHTA B BE-
IIIECTBE HAa OCHOBE €r0 (POPMYIJIBL.
Ileprognueckas cuctemMa XUMUYECKUX IIEMEHTOB
J1. 1. Menneneesa, ee CTpyKTypa: Majble U
00JIbIIKE IEPUOABI, TPYIIIBI U TOATPYIIIIHL.
[leproauueckast cuctemMa Kak ClipaBOYHOE
nocoOue J1yIs MOJTy4yeHHs! CBEJICHUN 0 XMMUYECKUX
AJIEMEHTaX.

JleMoHcTpanuu.

1. Monenu (mapocrepxHeBble U CTioapTa—
Bpurne6a) pa3nuuHbIX TPOCTHIX U CIOXKHBIX
BenrecTs. 2. Komieknus CTEKIISTHHON XUMUYECKON
nocyzsl. 3. Kosnekuus MaTepuanoB U U3IEIUN U3
HUX Ha OCHOBe amoMuuus. 4. Bzaumonaeiicteue
Mpamopa ¢ KMCJIOTON ¥ IOMYTHEHUE U3BECTKOBOM
BOJIBL.

3HAIOT HOHATHUSA XUMHYSCKHUH 3JICMCHT, BEIIECTBO, ATOMEI,
MOJIEKYJIbI. PaznuyaroT moHsATHE BEIIECTBO M XUMHYCCKUI
AJIEMEHT. 3HAIOT MOHATHUS XUMUYEcKas peakius. OTI4aoT
XUMUYECKHUE PEAKINH OT (PU3NICCKUX SBICHUI
OrnpeaenstoT NoJIOKEHUE XUMHUYECKOTO 3JIEMEHTA B
[Tepuoauueckoil cucreme.

Yuarcs Ha3pIBaTh XUMHYCCKHE DJICMCHTHL. 3HAIOT 3HAKH
nepBbIX 20 XUMUYECKHUX PJIEMEHTOB

JlaroT orpeeneHre XuMUIeCKor (hOpPMYIIbI BEIIECTBA,
(bOopMyIHUPOBKY 3aKOHA MOCTOSHCTBA cocTaBa. [loHnMaroT u
3aMMCBIBAIOT XUMUYECKHe GopmMyIibl BeulecTB. OnpeaessoT
COCTaB BEIIECTB M0 XUMHUYECKOI opmyre,
MIPUHAJICKHOCTh K MPOCTHIM U CJIIOKHBIM BEIIECTBAM
BBI4HCHSIOT MAaCCOBYIO JIOMIO XMMHYECKOTO JIEMEHTA B
COCIMHCHHUH

3HAaIT, KaK 00paIaThCs ¢ XUMHUYECKOH MOCY10i 1
71a00paTOPHBIM 000PYI0BAaHUEM

IIpenmeTrHble pe3yJibTAThl 00yYeHHSs

Yyamuiics A0KEH YMETh:

MCIIOJIb30BaTh MIPU XapaKTEPUCTHUKE BEIIECTB MOHSITHS:
«aToOM», «MOJICKYJIa», «XUMUUYECKHI DJIEMEHT,
«XUMUYECKHI 3HAK, UIIK CUMBOID», «BEIIECTBOY», IIPOCTOE
BEIESCTBO», «CIIOKHOE BEIISCTBOY», «CBOMCTBA BEIIECTBY,
«XUMUYECKHE SBICHUS», «(PUNUECKUE SBICHUS,
«K02(PHULIHEHTBI», KUHACKCHI», «\OTHOCUTEIbHASI aTOMHAs
Maccay, «OTHOCUTENIbHAsI MOJIEKYJISIPHAs Maccay, «MaccoBas
JIOJIS DJIEMEHTA;

3HATh: MIPEIMETHI U3YUCHHSI €CTeCTBEHHOHAYYHBIX
JUCIUILINH, B TOM YHCJI€ XUMHH; XUMUYECKHUE CUMBOJIBL: Al,
Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUs U MIPOU3HOIICHHE; KIAaCCU(PUIIUPOBATH BEIIECTBA
M0 COCTaBY Ha MPOCTHIE U CIOKHBIC, pa3IU4aTh: TENA U
BEII[ECTBA; XUMHUUECKHI JIEMEHT U MIPOCTOE BEIIECTBO;
OMHCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHUECKUX
AJIEMEHTOB (CBOOOHBIE ATOMBI, TPOCTHIE BEIIECTBA,
CIIOXHBIE BellecTBa); Tabnuunyio hopmy Ileproanueckoit
CHCTEMBI XMMHUYECKHUX 3JIEMEHTOB; MOJIOJKEHUE DJIEMEHTA B

1,3




JlabGopaTopHbIE OMBITHI

1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAI-
JMYECKUX BEUIECTB U pacTBOPOB. 2. CpaBHEHNE
CKOpPOCTH HUCIIapEHHsI BOJbI, OJICKOJIOHA U
STHJIOBOTO CIIUPTa C (PUIBTPOBAIBLHON Oymar.

tabmuue J[. . MeHnneneeBa, UCTIONb3Ys MOHATUS «IIEPUOJIY,
«TpyMIay, «rJ1aBHas NOATPYIIa», «1000YHAs MOAIPYIIIAY;
CBOICTBA BEIIECTB (TBEP/IBIX, )KUIKUX, Ta3000Pa3HBIX);
OOBSICHATB CYIIHOCTh XMMUYECKUX SIBJIEHUH (C TOUKU
3pEHUs1 AaTOMHO-MOJIEKYJISIPHOTO YUYEHUs) U UX
HNPUHIUIHAIBHOE OTIINYKE OT PU3NYECKUX SABICHUM;
XapaKTepU30BaTh: OCHOBHBIE METO/Ibl U3YUECHHUS
€CTECTBEHHbIX AUCUUIUINH (HaOI0AeHNE, SKCIICPUMEHT,
MOJICIIMPOBAHKE); BEIIECTBO MO €ro0 XUMHUECKOH (hopmyIie
COIIACHO IIaHYy: KaYE€CTBEHHBIN COCTAB, TUII BEIIECTBA
(mpocToe Wi CII0XKHOE), KOJMYECTBEHHBIHN COCTaB,
OTHOCHUTEJIbHAsI MOJIEKYJISIPHAsE Macca, COOTHOILLIEHUE Mace
AJIEMEHTOB B BEILIECTBE, MACCOBBIE JIOJI HJIIEMEHTOB B
BEIIIECTBE (IJIs1 CJIOKHBIX BEILECTB); POJIb XUMUHU
(MTONOXKUTENBHYIO U OTPULIATENbHYIO) B )KM3HU YEJIOBEKa,
apryMeHTHpOBATh CBOE OTHOLIEHHE K 3TOH Mpobiieme;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy
BELIECTBA U MAaCCOBYIO JIOJIF0 XUMUYECKOIO IJIEMEHTA B
COCIMHEHUSX; TPOBOIUTH HAOIIIOICHHUS CBOMCTB BEIIECTB U
ABJIEHUH, IPOUCXOAIIUX C BEIIECTBAMU;

coOiroaaTh NpaBuiia TEXHUKH 0€3011aCHOCTH IpU
IPOBEIEHUH HAOIIOJeHUH 1 TaOOpaTOPHBIX OIBITOB.
MertanpeameTHble pe3yJbTaThbl 00y4eHUs

VYyamuiics 1OIKEH YMETh:

OTIPEAEIATh IPOOJIEMBI, T. €. YCTAHABIUBATh
HECOOTBETCTBUE MEXKY KEJIAEMbIM U JEHCTBUTEIbHBIM;
COCTaBJIATh CJIOXKHBIN IIaH TEKCTA,

BJIa/IETh TAKUM BUJIOM U3JI0KEHUS TEKCTA, KaK
IIOBECTBOBAHHUE; MTOJI PYKOBOACTBOM YUYUTEIIS IPOBOAUTH
HEeNocpeICTBEHHOE HAOII0ICHHE;

0] PyKOBOJICTBOM YUHUTeNs1 OOpMIISTH OTYET,
BKJIIOUAIOIIUH ONMCaHUE HAOIIOACHHUSI, €r0 Pe3yIbTaToB,
BBIBOJIOB;

MCIIOJIb30BaTh TAKOM BUJI MBICJIEHHOTO (M1€aIbHOI0)
MOJICIMPOBAHMsI, KaK 3HAKOBOE MOJIEJIMPOBaHHE (Ha
IpUMepe 3HaKOB XMMHUECKUX 3JIEMEHTOB, XUMHUECKUX
(bopMyI1); UCTIONB30BaTh TAKOH BHJI MaT€pHAIHLHOTO
(mpeaMeTHOro0) MOJEIUPOBAHHUSI, KaK (PU3NYECKOE




MOJIEJIMPOBaHUE (HAa IPUMEPE MOAEINPOBAHNS aTOMOB U
MOJICKYIT); TIOJIy4aTh XMMHUYCCKYIO HH(POPMAITUIO U3
pa3JII/I'-IHbIX HCTOYHHUKOB, OHpeIIeHSITB O6'beKT 1 aCIICKT
aHaJIM3a M CHHTE3a; ONPEIeIIATh KOMIOHEHTHI 00bEKTa B
COOTBETCTBHUU C aCIIEKTOM aHAJIM3a U CHHTE34;
OCYIIECTBIIATh KAYSCCTBEHHOE U KOJIMYCCTBEHHOE OIMCAHUE
KOMITIOHCHTOB 06'beKTa; OHpeI[eJISITB OTHOIICHUA O6’beKTa C
JPYTHMH 00bEKTaMHU; OTIPECIIATh CYIIECTBEHHBIC TPH3HAKU
00BEKTa

ATOMBI
XHMHYECKHUX
2JIEMEHTOB
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ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI Kak (hopMa CyIIecTBOBaHUSI XUMUIECKUX
351eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
aToMoB. J[oKa3aTenbCTBa CI0KHOCTH CTPOCHHS
atromoB. OnbIThl Pesepdopaa. [nanerapnas
MOJIENIb CTPOCHUS aTOMa.

CocTtaB aTOMHBIX AJ1€p: IPOTOHBI, HEUTPOHBI.
OTtHocuTenbHas aTOMHast Macca. B3anMocBsi3b
HNOHATUH «IIPOTOHY, KHEUTPOH», «OTHOCUTENIbHAS
aTOMHast Macca.

M3MeHeHue yncia mpoTOHOB B siipe aToMa —
00pa3oBaHNe HOBBIX XHMUYECKHX DJIEMEHTOB.
V3MeHeHMe yncia HEHTPOHOB B Ape aToMa —
oOpa3zoBaHue n30TonoB. CoBpeMEHHOE
OIpeJIeJIEHUE MOHATUS «XUMUUYECKHH IIeMEHT».
W30TONBI KaKk pa3sHOBUAHOCTH aTOMOB OJTHOTO
XUMHUYECKOT'0 3JIEMEHTA.

OnexTpoHbl. CTpoeHHE IEKTPOHHBIX YPOBHEH
aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJIbIX
nepruonioB. [ToHATHE O 3aBEPIIIEHHOM dIIEK-
TPOHHOM YPOBHE.

[Meprnonnyeckas cucreMa XUMHYECKHX IIEMEHTOB
. 1. MenneneeBa U CTpOCHUE aTOMOB —
(bu3nYecKnid CMBICI TIOPSIIKOBOTO HOMEpa
3JIEMEHTa, HOMepa IpyIIibl, HoMepa epHoaa.
V3meHeHne yncia 2JIeKTPOHOB Ha BHEIITHEM
3JIEKTPOHHOM YpPOBHE aTOMa XMMHYECKOTO
a1eMeHTa — 00pa30BaHKE MOJOKUTEIbHBIX U
OTPHLIATENILHBIX HOHOB. MIOHBI, 00pa30BaHHbIE

OOBACHAIOT GUBHUECKUI CMBICTT aTOMHOTO HOMEpa

3HAIOT ONpeIeTIeHNE TOHITHS XUMUYECKUN AIIEMEHT
OOBACHAIOT PU3HUECKHI CMBICT aTOMHOT'O HOMEpa,
HOMEPOB I'PYIIIBI U IEPHOJIA, COCTABIISIIOT CXEMbI CTPOCHHS
aToMoB 3ieMeHTOB 1-20 [lepruoauyeckoit cucTeMbl
OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
AJIEMEHTOB B TIpeJiejaX MaJIbIX MEPHUOJI0B M ITaBHBIX
MOATPYIII

3HAIOT MOHATHUS UOHBI, XMMHUECKasl CBA3b; ONMPEAEISAIOT THII
XUMUYECKOH CBS3U B COCIMHEHUAX

OnpenenstoT TUIl XUMUYECKOHN CBSI3U B COEIMHEHUSAX
IIpuMeHSIOT TEOPETUYECKUN MaTepuall, U3y4EeHHbBIN Ha
MPEABIAYIINX YPOKAxX Ha IMPAKTUKE

JIeMOHCTpUPYIOT YMEHUE ONPEAEIATH TUIIBI XUMHUYECKUX
CBsI3€d. YBEPEHHO MOJB3YIOTCS XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOMN

IIpenmeTrHble pe3yJbTaThl 00yUeHUs

VYyamuiics 1OIKEH YMETh:

WCITOJIB30BAaTh MPU XAPAKTEPUCTUKE aTOMOB ITOHATHS:
«IIPOTOH», KHEUTPOH», «IIEKTPOH», «XUMUYECKUN
AIEMEHT», «KMACCOBOE YUCIIO», «A30TOIDY, «INEKTPOHHBIN
CJIOW», «QHEPIeTUUYECKUI YPOBEHBY, «3JIEMEHThI-METAILIbIY,
«3JIEMEHTBI-HEMETAIIIIBDY; IIPY XapaKTEPUCTHKE BEIIECTB
MOHATUS «MOHHAS CBA3b», MOHBI», «KOBAJICHTHAs
HEIOJISIPHASL CBSA3bY, «KOBAJEHTHAs MOJIIPHAs CBS3bY,
«QIIEKTPOOTPULIATEIILHOCTDY, «BAJIEHTHOCTDY,
«METAJTINYECKas CBI3bY;

OIUCBHIBATHL COCTAB U CTPOEHUE AaTOMOB JJIEMEHTOB C
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aToOMaMH METaJJIOB U HeMeTasuioB. [IpudunHbI
M3MEHEHUS METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOWCTB B nepuojax u rpymmnax. O6pa3oBanue
OuHapHBIX coequHeHui. [TonsTHE 00 HOHHOM
cBsa3u. CxeMbl 00pa3oBaHUst HOHHOM CBS3H.
B3anMopeiicTBre aTOMOB 3JIEMEHTOB-HEMETAIIIIOB
MeXTy co00li — 00pa3oBaHHUE IBYXaTOMHBIX
MOJIEKYJI ITPOCTHIX BemecTB. KoBaneHTHas
HETOJISIPHAs] XUMHUYECKasl CBsA3b. JJIEKTPOHHbBIC U
CTPYKTYpHBIE (DOPMYIIBI.

B3anmopeiicTBre aTOMOB HEMETAINIOB MEXIY
coboii — o0OpazoBaHue OMHAPHBIX COSAMHEHUIN
HEMETAJUIOB. DJIEKTPOOTPHUIATEIIBHOCTb.
KoBanientHas nonsipnas cBs3b. [lonstue o
BAJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BBIBaTh
KOBAJICHTHbIE XUMUYeCcKue cBs3u. CocTaBieHue
(dhopMyI1 OMHAPHBIX COSTUHEHHH 110 BAJICHTHOCTH.
Haxoxaenue BajJeHTHOCTH 110 hopMyIie
OMHAPHOTO COCTMHCHUS.

B3aumopeiicTBue aTOMOB METaNIOB MEXTy COOOM
— o0pa3oBaHre METAUTMUYECKUX KPUCTAIIIIOB.
[ToHsTHE O METATUTMYECKON CBSA3H.
Hemonctpanun. Mojenn aToMOB XUMHUYECKUX
snemeHTOB. [lepuoauyeckas cucrema
xumuyeckux aemenToB /. 1. Menneneena (pas-
JMYHBIE HOPMBI).

JIaGopaTopHbIE OIBITHI.

3. MopaenupoBaHue MPUHITUTIA JEHCTBUS
CKaHMPYIOLIEr0 MUKPOCKOIIA.

4. U3rotoBneHue Mozenei MoJeKysl OMHapHBIX
COEIMHEHHUI.

5. U3roroBneHune Moienu, WILTIOCTPUPYIOLIEH
CBOWCTBA METAJJINYECKOM CBSI3H.

nopsiakoBeIMH HoMepamu 1—20 B [lepuoaudeckoii cucreme
xumMuueckux 3yemMenToB [. . Menneneena;

COCTaBJISITh ~ CXEMbl  pacHpelesieHuss DJIEKTPOHOB IO
AJICKTPOHHBIM CJIOSIM B AJICKTPOHHOW OO0O0JIOYKE aTOMOB;
CXeMbl 00pa30BaHUs pa3HBIX THUIOB XUMHUYECKOH CBS3U
(MOHHOM, KOBaJICHTHOM, METAJIITUYCCKOM );

O00BACHATH 3aKOHOMCPHOCTHU U3MCHCHUA CBOICTB
XUMHUYCCKUX JJICMCHTOB (SapHﬂOB AA€p aroMoB, 4YHCIIa
9JICKTPOHOB Ha BHCHIHCM 3JICKTPOHHOM CJIOC, YHCIIO
3aIllIOJIHACMBIX SJICKTPOHHBIX CJIOCB, paaunyc aToMa,

AIIEKTPOOTPULIATEIBHOCTh, METANINYECKUE U HEMETaJlIIN4e-
CKHE CBOIWCTBa) B TMepuojax U Trpymnmnax (TJIaBHBIX
noarpymnmnax) Ilepuogudeckoil  CUCTEMBI  XUMHUYECKHUX
anemeHntoB /. M. MenzeneeBa ¢ TOUKM 3pEHUS TEOPUU
CTPOEHHS aTOMa;

CpaBHUBATh CBOMCTBA AaTOMOB XHMHYECKUX HIIEMEHTOB,
HaXOJAIIMUXCS B OJHOM IE€PHOJE WIM TJIaBHOW MOATpYIIE
[lepuonnueckoid cuctembl Xxumudeckux snemeHtoB JI. W.
MenneneeBa (3apsa0B S7€p aTOMOB, YMCIa 3JIEKTPOHOB Ha
BHEIIHEM  JJIEKTPOHHOM  CJIO€, YHMCJIO  3aIOJHSAEMBIX
AIIEKTPOHHBIX  CJIOEB, paJAMYyC aroma, JJIEKTPOOTpHIa-
TEIbHOCTD, METAJUINYECKNE U HEMETAJNINYECKUE CBONCTBA);
JlaBaTh XapaKTEPUCTUKY XHMHUYECKUX JJIEMEHTOB IO HX
nojiokeHn0 B [lepuoamyeckold CUCTEME XUMHYECKHX
anementoB JI. WM. MeHnneneeBa (XMMHUYECKHM 3HAK,
NOPSAAKOBBIM  HOMEp, IMEpuoA, TIpymnna, NOArpYMNIa,
OTHOCHUTEJIbHAsl aTOMHas Macca, CTPOEHUE aToMa — 3apsij
A]Ipa, YUCJIO NMPOTOHOB U HEUTPOHOB B sijipe, oOlIee Yucio
AJIEKTPOHOB, PACHPENEICHUE IIEKTPOHOB IO 3JIEKTPOHHBIM
CJI0SIM); ONPENENATh THI XUMHUYECKOW CBS3M MO (Qopmyie
BEUIECTBA; IPUBOJUTH IIPUMEPBHl BEUIECTB C pPa3HBIMU
TUTIAMU XUMUYECKOU CBSI3U;

XapaKTepu30BaTh MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU
cBs131 (OOMEHHBIN ), HOHHOW CBSI3U, METAJUTMYECKON CBSI3U;
YCTaHABJIMBAaTh IPUYMHHO-CJIEACTBEHHBIE CBSI3U: COCTaB
BElIeCTBa — TUIl XMMHUYECKOH CBSI3U;
COCTaBJIATh  (OpMyNBl  OMHAPHBIX
BaJICHTHOCTH; HAXOJWTh BAJIEHTHOCTb

COEIUHEHUN 1O
JJIEMEHTOB IIO




dbopMyIie OMHAPHOTO COCAMHECHHUS.

MeTtanpeameTrHbie pe3yJbTaTbl 00y4eHUs

Yyamuics A0JKEH YMETh:

dbopMynupoBaTh TUIOTE3y IO pELIEHHI0 MpolieMm;
COCTaBIISITh IJIaH BBHITIOJHEHUS y4eOHOW 3aJauu, PelieHUs
npobiieM  TBOPUECKOTO W IOUCKOBOTO  XapakTepa,
BBITIOJIHEHHS IPOEKTA COBMECTHO C YUUTEJIEM;

COCTaBIISITh TE3UCHI TEKCTA;

BIIAQJICTh TAaKUM BHJIOM H3JIOKEHUSI TEKCTa, KaK OMHCAHUE;
UCIIONIb30BAaTh TAaKOM BHJ MBICICHHOTO (MI€aIbHOrO)
MOJICIUPOBAHUsA, Kak 3HAKOBOE MOJENHpoBaHuE (Ha
IpUMepe COCTaBICHUS CXEeM O0pa30BaHUA XUMHYECKON
CBSI3W);  WCIIOJIb30BaTh  TaKOW  BHJ  MAaT€pUAIBLHOTO
(mpeaMeTHOrO) MOJIETTUPOBAHUS, KaK aHAJIOTOBOE
MOJICJIMPOBAHUE; UCIIOIH30BAaTh TAKOW BHUJ MaTEPUATBLHOTO
(mpemMeTHOro)  MOJEIMPOBAHUA, KaKk  (u3HYecKoe
MoOIeJIUpOBaHue (Ha MpUMepe MOJEIICH CTPOCHUSI aTOMOB);
OTpeensiTh OOBEKTHl CpPaBHEHHUS U AaCIeKT CpaBHEHUS
00BEKTOB; BBITIOJIHITH HEMOJIHOE OJTHOJIMHEHHOE CpaBHEHHE;
BBITNIOJIHSTH HETOJIHOE KOMILJIEKCHOE CPAaBHEHUE; BBIMOJIHATH
MI0JIHOE OJHOJIMHEHHOE CpaBHEHUE.

IIpocrele
BellecTBa

IIpocreie BemecTrBa

[TonoxeHne METalIOB U HEMETAJIOB B
[Teproanyueckoit cucTeMe XMMHUECKUX DJIEMEHTOB
. 1. Menneneea. Baxxneimne nmpoctsie
BeIIeCTBa — METaJUIBI (KeNe30, aATFOMUHUA,
KaJIbIIMI, MarHUi, HaTpUi, Kanuii). O0rue
(u3nuecKre CBOMCTBa METAILIIOB.

Baxneriye npocTeie BelecTBa-HEMETaIbI,
o0pa3oBaHHBIE aTOMAaMU KHCIOPO/a, BOJOPO/Ia,
asoTa, cepsl, pocdopa, yraepoaa. Moekyssl
MIPOCTHIX BEIIECTB-HEMETAIIJIOB — BOJOPO/IA,
KHCIIOpO/ia, a30Ta, rajioreHoB. OTHOCUTENbHAs
MOJIEKYJISIpHAsl Macca.

CrocoOHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB K
00pa30BaHMI0 HECKOIBKHUX MPOCTHIX BEIIECTB —
AJUTOTPOTHS. AJIOTPOITHBIE MOAU(UKAITIT
Kuciaopoaa, pochopa, onoBa. Meramnieckue 1

XapakTepu3yroT XUMUYECKHE IIEMEHTHI Ha OCHOBE
nosio>keHus B [leproguueckoit cucreMe U 0cOOEHHOCTEN
CTPOEHHUSI X aTOMOB;

3HAIOT MOHATHE MOJIb, MOJIIPHAS Macca; yMEIOT BBIUUCIISTD
KOJIMYECTBO BEIECTBA, MACCY 110 KOJIMYECTBY BELIECTBA
3HAIOT MOHATHE MOJISIPHBIM 00BEM; YMEIOT BBIYUCIIATh
00BbeM MO KOJIMYECTBY BEILIECTBA HIIM MACCe

3HAIOT U3yUYEHHBIE TIOHATHUS; YMEIOT IPOU3BOINUTH
BBIUNCIICHUS

[IpuMeHSIOT TEOpETUYECKNI MaTeprall, U3y4EeHHbIN Ha
MPEIbIAYIINX YPOKaX Ha MPaKTHUKE

JIeMOHCTpHUPYIOT yMEHUE PACCUNTHIBATE OTHOCUTEIBHYIO
MOJIEKYJISIPHYIO Maccy 1o (hopMysiaM BEHIECTB, KOJIUYECTBO
BEILECTBA, MACCY 110 KOJIMYECTBY BELIECTBA. Y BEPEHHO
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HEMETaJNINYEeCKHUE CBOMCTBA MTPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTh 3TOTO MOHATHUS.

Yucno Aporazpo. Konnuectso BeniecrBa. Moiib.
Mosipaast Mmacca. MoisipHbIid 00beM
ra3o00pa3HbIX BemecTB. KpaTHbie e TMHUIIBI
M3MEpEHUs KOJIMYECTBA BEIECTBA — MUJLIMMOJIb
Y KUJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJISIpHAsT
MAacchl BEUIECTBA, MUJUTUMOJISIPHBIN U
KUJIOMOJISIPHBIA 00BEMBI ra3000pa3HbIX BEIIECTB.
Pacuyetsl ¢ ncosib30BaHUEM MOHITHIA
«KOJIMYECTBO BEIIECTBAY», «KMOJISIPHASI Maccay,
«MOJISIPHBIN 00bEM T'a30B», «YUCIO ABOTAIPO».
Hemonctpanuu. [Tonyuenue o3ona. O0pasiisl
0enoro u ceporo 0JioBa, 0€JI0ro U KPacHOTro
docdopa. HekoTopbie MeTaIBI H HEMETAJLIBI C
KOJMYECTBOM BemecTBa 1 Monb. MomnsipHbIi
00BeM ra3000pa3HbIX BEIICCTB.

JIaGopaTopHbIE OIBITHI.

6. O3HaKOMJICHHUE C KOJUIEKLIUEN METaJIJIOB.

7. O3HaKOMJICHHE C KOJUIEKIIUEH HEMETalIoB.

MOJIB3YIOTCA XUMUYECKOW TEPMHUHOJIOTUEN U CUMBOJIUKOM

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

Yuammiics 10J5KeH yymems:

MCIOJIb30BaTh MPU XapaKTEPUCTUKE BEIIECTB MOHITHS:
«METaJUIbL, «IJTACTUYHOCTbY, «TEIUIONPOBOIHOCTHY,
«OQIEKTPOIPOBOAHOCTEY, «HEMETAJIbIY, «aJUIOTPOIHUS»,
«aJUTOTPOIHBIC BUOM3MEHECHHSI, UM MOAU(PUKAITUNY,;
ONUCHIBATh MOJIOKEHUE DJIEMEHTOB METAJUIOB U 3JIEMEHTOB
HeMeTauioB B [leproauyeckoil cucTeMe XUMUYECKUX
anemenToB /I. 1. Menpeneena;

KJIACCHU(UITUPOBATH MPOCTHIE BEIIECTBA HA METAJUTBI U
HEMETAaIUIbl, 2JIEMEHTHI;

OTIpEeeNATh MPUHAJICKHOCTh HEOPTaHMUECKHUX BEIIEeCTB K
OJIHOMY U3 U3YYEHHBIX KJIACCOB — METaJUIbl U HEMETAJLIBI;
JTIOKa3bIBaTh OTHOCUTEIBHOCTH JENICHUS MPOCTHIX BEIIECTB
Ha METaJIbl 1 HEMETAILIBI;

XapaKkTepu30BaTh 001Ke PU3nIecKre CBOWCTBA METAIIJIOB;
YCTaHABIUBATh MPUYUHHO CIICJICTBEHHBIE CBSA3U MEXKITY
CTPOCHHEM aTOMa U XUMUYECKOH CBS3BIO B MPOCTHIX
BEILECTBAX — METaJUIaX U HEMEeTaJllax;

00BSACHATH MHOTOOOpAa3He MPOCTHIX BEIIECTB TAKUM
dbakTopoM, KaK aJIOTPOIIHS;

OTHCHIBATh CBOMCTBA BEUIECTB (HA IPUMEpaXxX MPOCTHIX
BEII[ECTB — METAJJIOB U HEMETAJLIOB);

co0JI01aTh MpaBHUJIa TEXHUKHA 0€30MTaCHOCTH TIPH
MIPOBEICHUH HAOIOICHUIA U TAOOPATOPHBIX OIBITOB;
WCITOJIH30BaTh MPH PEIICHUN PACUCTHBIX 3374 MTOHSTHS:
«KOJIMYECTBO BEILLECTBA», «MOJbY», «IIOCTOSHHAsT ABOTaJIpo»,
«MOJISIpHAsI Macca, «MOJISIPHBIN 00bEeM ra3oB,
«HOpPMAaJIbHBIE YCIOBUSY;

MPOBOJIUTH PACUETHI C UCIIOJIb30BAHUEM MOHSATUH:
«KOJIMYECTBO BEILLECTBA», «MOJISIPHAS MACCa», «MOJISIPHBIN




00BEM Ta30By», «IIOCTOSTHHAS ABOTapOY.
Memanpeomemmnuwie pe3yibmamot 00yueHUA
Yuammiicst 10J15KeH ymems:

COCTaBIISITh KOHCIIEKT TEKCTa;

CaMOCTOSITEJIbHO MCII0JIb30BaTh HEIIOCPEACTBEHHOE
HaO0II0ICHUE;

CaMOCTOSITENILHO O(DOPMIISTH OTUYET, BKJIFOUAIOIIUI
OTHCaHNEe HAOIIOICHUS, €T0 PE3yJIbTATOB, BEIBOJIOB;
BBITNIOJIHSATH MOJTHOE KOMIUIEKCHOE CPAaBHEHUE;
BBITIOJHATH CPAaBHEHUE 110 aHAJIOTUU.

Coenqunenus
XUMHUYECKUX
3JIEMEHTOB
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CoeqnHeHus] XMMHYECKHX 3JIEMEHTOB
Crenenb okucieHus. CpaBHEHUE CTEIICHU
OKHUCJICHUS U BaJeHTHOCTH. OnpeneneHne
CTEIIEHU OKHCJICHUS DJIEMEHTOB B OMHAPHBIX
coenuHeHusx. CocraBienne Gopmys OMHAPHBIX
COeIMHEHHH, OOIMI CI0CO0 UX Ha3BaHUM.
bunapnbie coeTMHEHHS] METAJIJIOB M HEMETAILIOB:
OKCH/JIBI, XJIOpHIBL, cynbduasl u np. CocTaBieHue
ux Gopmyi.
bunapHble coeTMHEHUS! HEMETAIIOB: OKCH/IBI,
JIETy4re BOJOPOJAHBIE COSIUHEHHS, UX COCTaB U
Ha3BaHus. [IpeacraBuTenu okCUI0B: BOAA,
YTJIEKUCIIBIN Ta3, HETallleHast U3BECTh.
[IpeacraBuTenu 1eTy4nx BOJOPOIHBIX
COEIMHEHMI: XJIOPOBOJOPO U AaMMHAK.
OcHoBaHUs, X COCTaB U Ha3BaHHUS.
PacTBOpuMOCTh OCHOBaHUI B BOJE.
[IpeacraBuTenu menode: rTuAPOKCUABI HATPUS,
Kayst v Kanbius. [lorsTie 00 MHAMKAaTOpax u
KaueCTBEHHBIX PEaKLUsIX.

Kucnotsl, ux cocrar u Ha3zBanus. Kinaccuduxarus
kucnoT. [IpencraBurenu KUCIOT: cepHas,
consHasi, a3oTHas. IloHsATHE O IIKalle
kucnoTHoCcTH (mkana pH). i3MeHeHnue okpacku
WHJIUKATOPOB.

Conm Kak Npou3BOJIHbIE KUCIOT U OCHOBAHUM, UX

IIpenmeTrHble pe3yJbTaThl 00y4eHHs

VYyamuiics 10JKEH yMETh:

MCII0JIb30BaTh IIPU XapaKTEPUCTUKE BEIIECTB MOHSITHSL:
«CTEMNEeHb OKUCICHUS», «BAIEHTHOCTbY, «OKCUIIBI»,
«OCHOBAHMUSI», «I1IEJIOUN», KKAYECTBEHHASI pEaKLIUs»,
«UHAMKATOP», «KUCIOThD», «KUCIOPOICOAEpIKaIINe
KHCJIOTBD», «OECKUCIOPOTHBIC KUCIIOTEIY, «KUCIOTHAS Cpe-
J1ay, «ILeJ0YHas Cpeia», «HEeUTpaabHasl cpelay, «IIKaua
pH», «conmn», «amop(HbIe BEIIECTBaY, «KPUCTATUNINYECKHE
BELIECTBAY, «KPUCTAININYECKAs PEIIETKa, «MOHHAs
KpUCTAJIJIMYECKAsl peIIeTKa», «aTOMHAas KpUCTaJsInyecKas
pEILIETKa», «MOJIEKYJISIPHAs KPUCTAJTINYECKAsl pEIIeTKay,
«MeTaJUIMYeCKasi KPUCTAIUINYECKAs PEIIETKA», «CMECH»;
KJIacCU(UIIUPOBATh CI0XKHbIE HEOPTaHMYECKUE BEIECTBA 10
COCTaBY Ha OKCH/Ibl, OCHOBaHUS1, KUCJIOTHI U COJIU;
OCHOBaHUs, KACJIOTHI U COJIU 110 PACTBOPUMOCTH B BOJE;
KHCJIOTBI TI0 OCHOBHOCTH M COZIEP’KaHHUIO KUCIOPO/a;
ONpEAEATh NPUHAJIEKHOCTh HEOPraHUUECKHUX BEILECTB K
OJIHOMY U3 W3YYEHHBIX KJIACCOB (OKCHUbI, JIETyUne
BOJIOPOJIHBIE COEAMHEHUS], OCHOBAHMSI, KUCIIOTBI, COJIN) IO
¢dbopMyIie; onuchIBaTh CBOMCTBA OT/IEIbHBIX NMPEACTaBUTEIEH
OKCHJIOB (Ha IPUMEpPEe BOJIbI, YIIIEKHCIIOro Ta3a, HerameHon
U3BECTH), JIETYYUX BOJOPOIHBIX COETUHEHHH (Ha mpuMepe
XJIOPOBOZOPO/Ia M aMMHUAKa), OCHOBaHUH (Ha mpumepe
TUAPOKCUAOB HATPUS, KaJHs U KaJIbLUs), KUCIOT (Ha
IpUMepe CepHON KUCIIOTHI) U coslel (Ha mpuMepe XJIopHia

1,3,4,6




COCTaB U Ha3BaHUs. PaCTBOPUMOCTH COJIEl B BOJE.
[IpencraBuTenu conei: XJIopu HATPUs, KapOOHAT
u pochat KanpIus.

AMop(dHbIE U KpUCTAIITNYECKHIE BEIIECTBA.
MexMOJIEKYIISIpHBIE B3AUMOAEHCTBUSA. THIIbI
KPUCTAINTNYECKUX PELIeTOK. 3aBUCUMOCTD
CBOMCTB BELECTB OT TUIIOB KPUCTAININYECKUX
PEIIETOK.

YucTele BelecTBa U cMecu. IIpuMeps! KUAKHUX,
TBEPJbIX U ra3000pa3HbIX cMeceil. CBolcTBa
YUCTBIX BelecTB U cMecer. Mx cocraB. MaccoBas
1 o0beMHas J10JI1 KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITHUS «J10JIS.
Hemonctpanuu. O6pasibl OKCHIOB, KUCIIOT,
OCHOBAaHMUH U cojiel. Moienu KpucTauInyecKux
pELIETOK XJIOpUIa HATPHs, aMa3a, OKCHIa
yriepoaa (IV). Kucnorno-menounsie
WHMKATOPBI, U3MEHEHHUE X OKPACKH B
Pa3IMYHBIX Cpefax. Y HUBEPCAIbHBIA HHIUKATOP
Y U3MEHEHUE €r0 OKPACKU B PA3IMUHBIX Cpefax.
[lIxana pH. JITabopaTopHBIE OIBITHI.

8. O3HaKOMJIEHHE C KOJUIEKIIUEN OKCHUJIOB.

9. O3HaKOMJIEHHE CO CBOWCTBaMHU aMMHAaKa.

10. KayecTBeHHas peakius Ha YIIEKUCIBIN Ta3.
11. Onpenenenue pH pacTBOpOB KUCIIOTHI,
LIEJIOYN U BOJBI.

12. Omnpenenenue pH TMMOHHOTO U sI0J0YHOTO
COKOB Ha Cpe3€ IJI0JI0B.

13. O3HaKkoMJIEHUE C KOJIEKIIUEN COJeH.

14. O3HakomIieHNE ¢ KOJUIEKIIMEN BEIIECTB C
Pa3HbIM THUIIOM KPUCTAJUINYECKOUN PEIIETKH.
N3rotosnenune Mozenei KpUCTAIUTMUECKUX
PELIETOK.

15. O3nakomIIeHHE ¢ 00pa31[OM FOPHON MOPO/IBI.

HaTpus, KapOoHaTa Kanblus, GpocaTa KaIbIHs);
OTIPENICTATh BAJIGHTHOCTh M CTETICHh OKUCIICHHS 3JIEMEHTOB
B BEIIECTBAX; COCTABIISATH (DOPMYIIBI OKCHUIOB, OCHOBAHHIA,
KHUCJIOT U COJIEH 110 BAJIEHTHOCTSAM H CTEIEHIM OKUCICHUS
AJIEMEHTOB, a TAKXKE 3apsilaM HOHOB, YKa3aHHBIM B Ta0JIUIIE
PacTBOPUMOCTH KUCJIOT, OCHOBAaHHUH U COJICH;

COCTaBIIATh HA3BaHMS OKCHJIOB, OCHOBAHUM, KUCJIOT M COJICH;
CpaBHUBATh BAJICHTHOCTD U CTENEHb OKUCIICHHUS; OKCH/IBI,
OCHOBaHUsI, KUCJIOTHI U COJIU TIO COCTaBY;

HCITOJIH30BaTh TAOJIMITY PACTBOPUMOCTH JJISI ONIPEICIICHUS
PacTBOPUMOCTH BEIIECTB; YCTAHABIUBATH TCHETHUECKYIO
CBSI3b MKy OKCUIOM U THUJIPOKCHIIOM U Ha000POT;
MIPUYHUHHO-CJICICTBEHHBIC CBSI3U MEKYy CTPOSHUEM aToMa,
XUMHUYECKOH CBSA3BIO U TUIIOM KPUCTAIUNIMUECKOU PEIICTKH
XUMHUYECKHX COCTMHEHUI; XapaKTepU30BaTh aTOMHEIE,
MOJIEKYJISIPHBIE, MOHHBIE METAJUTMUECKHUE KPUCTAIIINYECKHE
pEIIeTKH; CPely pacTBOPA C IMOMOIIBIO KAkl pH;
MIPUBOAUTH IPUMEPHI BEIIECTB C Pa3HBIMHU THIIAMHU
KPUCTALTMYECKON PEIIeTKH; IPOBOJIUTH HAOIIOICHUS 32
CBOICTBaMH BEIECTB U SIBICHUSAMHU, TPOUCXOISAIINMU C
BEIIIECTBAMH; COOJIIOIaTh MTpaBUjIa TEXHUKU O€30MacHOCTH
IIpY POBEICHUU HAOIIOACHHI U OTIBITOB;

HCCIICIOBATh CPETy pacTBOPA C TIOMOIIBIO HHIUKATOPOB;
HKCIIEPUMEHTATIBHO pa3nuyaTh KUCIOTHI U IIEJI0YH,
MOJIE3YSCh MHIMKATOPAMH; HCIIOIB30BATh TP PEIICHUN
pacueTHBIX 3a71a4 MOHITHUS «MAacCcOBast OJIS DJIIEMEHTA B
BEIIECTBEY, «MACCOBAs JI0JISI PACTBOPEHHOTO BEIIECTBAY,
«0O0BeMHast J0J1s1 Ta3000pa3HOro BEIIECTBAY,

MIPOBOAMTH PAcUeThl C UCTIOIB30BAHUEM MOHATUI «MaccoBast
JIOJISt DJIEMEHTA B BEIIECTBEY, «MacCOBast IO
pPacTBOPEHHOTO BEUIECTBAY, «00bEeMHas 0 Ta3000pa3HOTO
BEILIECTBAY.

MertanpeaMeTHble pe3yJibTAThI 00y4eHH s

Yyamuiicss A0JKEH YMETh:

COCTaBIIITh HA OCHOBE TEKCTa TAOJHUIIBI, B TOM YHCIIC C
npumeHnenneM cpeacts UKT;

01 PYKOBOJICTBOM yUYHUTEIsl IPOBOAUTH OMIOCPETOBAHHOE
HaOJTI0IEHHUE; TI0]] PYKOBOJICTBOM YYHTENS O)OPMIIATH




OTYET, BKIIOYAIOIINN OTMIMCAHNE YKCIIEPUMEHTA, €T0
pEe3yJIbTaTOB, BEIBOJIOB; OCYIIECTBIIATH UHIYKTHBHOE
00o01mieHne (0T eAMHUYHOTO JIOCTOBEPHOTO K 00IIEMy
BEPOSITHOCTHOMY), T. €. ONIPENIENIATh OOIINE CYIIECTBCHHBIC
NPU3HAKK ABYX U Oosiee 00bEKTOB M (PUKCUPOBATH UX B
(dbopMe MOHATHUS WU CYKICHHS, OCYIIECTBIIAT
JIeNYKTUBHOE 00001IeHHEe (TI0IBEICHIE STUHUTHOTO
JIOCTOBEPHOTO 10 00111ee JOCTOBEPHOE), T. €.
AKTyaJIM3UPOBATH MOHSATUE WU CYXJICHHUE, U
OTOXKJECTBIISTh C HUIM COOTBETCTBYIOIIUE CYIIECTBCHHBIC
MIPU3HAKHU OJIHOTO MJIU 00JIee 0O0BEKTOB; OMPEACIATh ACTIEKT
KJIaccu(UKAIMU; OCYIIECTBIIATh KIIaCCH(DUKALIUIO;

3HATh U UCTIOJIH30BATh PA3IUIHBIC (POPMBI IIPEICTABICHHS
KJ1accu(uKamum.

IIpakTukym 1.

IIpocreiiume onepauuu ¢ BeleCTBOM

1. IIpaBuya TexHMKH 0€30aACHOCTH NPH
padore B xumMnueckom kadunere. [Ipuembl
o0pameHus ¢ JJa00PaTOPHBIM 000PYAOBAHHEM

IIpenmeTHbIe pe3yJIbTATHI 00yUYeHHS

Yyamuiicst 107KeH yMeTh:

oOparatecs ¢ 1abopaTopHBIM 000PYIOBAHUEM H
HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU O€3011aCHOCTH;

BBITMIOJTHSATH MPOCTEUIITNE TPUEMBI PaOOTHI € JIA0OPATOPHBIM
000pyI0BaHHEM: JTA0OPATOPHBIM IITATUBOM; CITUPTOBKOM;
Ha0II0/1aTh 32 CBOMCTBAMHU BEUIECTB U SBICHUSMH,

IIpakTUKyM
1. ¥ HarpeBaTeJbHbIMH PUGOPaAMH. MPOUCXOJLIIMMI € BELICCTBAMMY;
Ipocreiimu 2. Habmoaenus 3a M3MEHEHUAMH, OIMCHIBaTh XUMHUYECKHI IKCIIEPUMEHT C IOMOIIBIO
¢ onepanun 3 MPOUCXO/SIIMH C TOPSIIIEH CBEHOH, 1 HX €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) SI3bIKA U SI3bIKA 34,5
c ornucaHue (JIOMaIIHMi 3KCHepI/IMeHT2. XHMUH;
BeNECTROM 3. AHasu3 MOYBbI U BOJIBI (IOMAIHMIA JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIACHHOTO
IKCIEPUMEHT). IKCIIEPUMEHTA;
4.0uncTKAa 3arpsiI3HEHHOW TOBAPEHHOI COJIH. TOTOBUTH PACTBOPBI C OMPEAECICHHON MAaCCOBOM 10JIeH
5. IlpuroToBjeHne pacTBOpa caxapa u pacdyeT | PaCTBOPEHHOI'O BEIIECTBA;
€ro MaccoBoii 10JIH B pacTBoOpe. IPUTOTOBUTH PACTBOP M PACCYUTATH MACCOBYIO JOJTO
PacTBOPEHHOT'O B HEM BEIIECTBA.
MeTanpeaMeTHbIe pe3yJibTaThl 00yYeHust
Yyamuics A0JKEH YMETh:
CaMOCTOSITEJIFHO HCIIOJIb30BATh
Wzmenenus, H3meHenus, npoucxoasime ¢ BemecTBaMu IIpeameTHbIe pe3yJbTaThI 00yYeHHS
S. 11 | TTonsTHe ABICHUIA, CBSI3aHHBIX C H3MEHEHUSIMU, VYyamuiics 10KeH yMETh! 1,3,4,6
NPOMCXO/ISIII

MPOUCXOAAINHNMHU C BEHICCTBOM.

HCIIOJI30BATh IIPU XAPAKTCPUCTUKE BCIICCTB ITOHATUS:




He ¢
BelecTBaAMH

SIBneHus, CBS3aHHBIC C U3MCHCHHUEM
KPUCTAJUIMYECKOTO0 CTPOCHUS BEILIECTBA MIPU
MTOCTOSIHHOM €T0 COCTaBe, — (hU3HUECKUE
siBlicHUs. Duznyeckre sIBICHUS B XUMUU:
JTUCTUJUISLINS, KPUCTAILITU3A1IMS, BBINTAPUBAHKUE U
BO3TOHKA BEIIECTB, PHIIBTPOBAHUE U
HEHTPUPYTHPOBAHHUE.

SIBneHus, cBsi3aHHBIE C K3MEHEHHUEM COCTaBa
BEILIECTBA, — XUMUUYECKHUE peakiuu. [Ipu3znaku u
YCJIOBUSI IPOTEKAHUSI XUMUYECKUX PEaKIIHil.
Bringenenue TemIOTH U CBETa — PEaKIuu
ropenus. [TonsaTre 06 9K30- M SHIOTCPMHUUCCKHUX
peaKIusx.

3aKOH COXpaHEHUsI MACChl BEIIECTB. XUMHYECKHUE
ypaBHEHUA. 3HAUCHHE UHIEKCOB 1
koa¢pdunmenton. CocTaBieHHe ypaBHEHUN
XUMHYECKHUX PEAKIUH.

Pacuetsl o xumnueckum ypaBHeHusM. Pemienue
3a7a4 Ha HAaXOXKJICHUE KOJNYECTBa, MaCChl MJTH
o0BbeMa MPOJIYKTa peaklMy M0 KOITUYECTBY, Macce
U 00beMy HCXOHOTO BellecTBa. PacyeTsl ¢ uc-
IIOJIB30BAaHUEM IMOHTHS «JI0JIS», KOTAa UCXOIHOE
BEIIECTBO JAHO B BUJE pAcTBOpPA C 3aIaHHOMI
MacCOBOH J0JI€l paCTBOPEHHOI'O BEILIECTBA WU
COZIEPKUT ONPEICICHHYIO JOJIIO TPUMECEH.
Peakuuu paznoxenus. [Ipeacrasnenue o
CKOpPOCTH XMMHUYECKHX peakuuid. KatanuszaTopsl.
®epmenTsl. Peakiun coennnenns. Kara-
JUTUYECKUE U HEKATATUTUYECKHE PEaAKIINH,
oOpaTuMble 1 HEOOpaTUMBIEC peakiuu. Peakinm
3aMelIcHNs. P akTHBHOCTH METAJIJIOB, €TI0
WCIIOIB30BaHUE JIJIS1 TPOTHO3UPOBAHUS
BO3MOKHOCTHU ITPOTEKAHUS PEaKLUi MEKIY
MeTaJUTaMH M KUCJIOTaMH, PEAKIIHi BHITCCHEHHS
OJIHMX METAJUIOB U3 PAaCTBOPOB MX COJIEH IpyruMu
MmerauiaMu. Peaxkiimn ooOMmeHa. Peakiiun
HEUTpAIU3aLUH. Y CIIOBUS TPOTEKAHUS PEAKLIUN
oOMeHa B pacTBOpax /10 KOHIIA.

«IUCTUIUIALUSY, «IIEPETOHKaY, «KPUCTATUIN3ALIUS,
«BBINTAPUBAHHUEY, «(DUIBTPOBAHUEY, «BO3TOHKA, WIIN
cyOnmmanus», «0OTCTauBaHUEY, «IIEHTPUDYTHPOBAHUEY,
«XMMHUYECKas PEaKLus», «XXUMHUECKOE YpaBHCHHEY,
«PEAKINH COCTUHEHUS», «PEAKIINH PA3IIOKEHHS», «PEaAKIIUN
00MEeHay, «peaKIy 3aMELICHUS», «PEaKInu
HEHTpalu3aum», «3K30TePMHUUECKUE PEaKIHI,
«QHJIOTEPMHUYECKHE PEAKIHHN», «PEAKIIUU TOPESHUS»,
«KaTaau3aTopbl», «PEepMEHTH», «0OpaTUMBbIE PEAKIIUN»,
«HEOOpaTUMBIE PEAKIINNY, «KATATUTHUECKUE PEAKIIIH»,
«HEKATATUTHYECKUE PEAKITUIY, «PsiJ]] AKTUBHOCTH
METAIJIOBY, «TUAPOIIM3Y; YCTaHABINBATh IPUINHHO-
CJICZICTBEHHBIE CBSI3U MEKAY PU3NIECKUMHU CBOWCTBAMHU
BEILIECTB M CLIOCOOOM pasJielieHusl cMeceii;

OOBSICHATH 3aKOH COXPAHEHHS MAaCChl BEIIECTB C TOUKU
3PEHUS] ATOMHO-MOJIEKYJISIPHOTO YUEHMUS;

COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKIIMA HAa OCHOBE
3aKOHA COXPaHEHHS MacChl BEIECTB;

OTIHCHIBATH PEAKIIUH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIN POJIHOTO) S3bIKA U S3bIKa XUMUH;

KJIacCU(UITUPOBATh XUMUYECKHE PEAKIIUH 110 YUCITY U
COCTaBYy UCXOJIHBIX BEIIECTB U MPOJYKTOB PEAKIINY;
TerIoBoMy 3 PeKTy; HarpaBICHUIO IPOTEKAHUS PEaKIINUH;
YUYacTHIO KaTalau3aTropa; UCIONIb30BaTh TaOIUILy
PacTBOPUMOCTH JUTSI OTIPE/ICIICHUST BO3MOXHOCTH
NPOTEKaHUs peaklnii OOMEHa; JIEKTPOXUMHUYECKUH psf
HanpsOKeHNUH (aKTUBHOCTH ) METAJUIOB JUIs ONPEACTICHUS
BO3MOYKHOCTH MPOTEKAHMSI PEAKIHIA MEX/y METaJUIaMH 1
BOJIHBIMHU PAacTBOPaMM KUCIIOT U COJIeH; HabmoaaTh U
OTIHCHIBATH TIPU3HAKU M YCIOBHSI TEUCHUS] XUMHUECKUX
peaKIMii, 1e1aTh BIBOAbI HA OCHOBAHUY aHAJIM3a
HaOJIOICHUH 32 SKCIIEPUMEHTOM; TIPOBOANTH PACUETHI MO
XMMUYECKUM YPaBHEHUSIM Ha HAXOXKJICHHE KOJINYECTBa,
Macchl WM 00beMa MPOAYKTa PEAKIIH MO0 KOJTHYECTBY,
Macce WM 00beMYy HCXOIHOTO BEIECTBA; C
UCTIOJIB30BAaHUEM TTOHSITHUS «IOJIsI», KOT/Ia UICXOTHOE
BEIIIECTBO JaHO B BHUJIE paCTBOPA C 3alaHHON MacCOBOU
JI0JIe PaCTBOPEHHOTO BEIIECTBA WIIH COJIEPIKUT




THUIBI XUMHUECKUX PEAKLIUI HA IPUMEPE CBOMCTB
BOJbl. Peakuus pa3znokeHuss — 3JIEKTPOIU3 BOJBI.
Peakuuu coequHeHnss — B3aMMOJIECHCTBHUE BOBI C
OKCHJaMU METaJUIOB U HEMETAJUIOB. Y CJIOBUE
B3aUMOJICHCTBUS OKCUJIOB METAIJIOB U
HEMETAJUIOB ¢ BOJOM. [IoHATHE «TUAPOKCHUIBIY.
Peakuuu 3amenienus — B3auMMOJIEHCTBUE BOJIBI C
MeTaiamu. Peakiiun oOMeHa — ruposnus
BELIECTB.

JHemonctpanuu. [Ipumepsl pu3nUecKuX SBICHHM:
a) rmaBieHue napaduna; 0) BO3rOHKA M0Ja WIN
OCH30IHOI KUCIIOTHI; B) paCTBOPEHUE
OKpAIIEHHBIX COJIEH; T') MU Py3us TyIIHCTHIX
BEILIECTB C ropsIlel JaMIIOUYKH HAKaJIUBAHMUSL.
[Ipumepbl XUMUYECKUX SBJICHUIL: a) TOPEHHE
MarHuus, ochopa; 6) B3auMOICHCTBUE COJISTHON
KHCJIOTBI C MPAaMOPOM WJTU MEJIOM; B) MOTy4YEHUE
ruapokcuaa meau (I1); r) pactBoperue
MOJIYYEHHOTO TUJIPOKCUIA B KUCIIOTAX; 1) B3aHMO-
neiicreue okcuaa menu (1) ¢ cepHoit kucnoToit
MIPU HATPEBAaHUM; €) Pa3NIOKCHHUE IIepMaHTaHaTa
KaJlusl; %K) pa3jioKeHHe MepoKCUIa BOAOPOIa ¢
MTOMOIIIBIO JUOKCHUA MapraHila U KaTajiasbl
KapTodens Wi MOPKOBH; 3) B3aUMO/JICHCTBUE
pa30aBIEHHBIX KUCIOT C METAJUIAMH.
JIabopartopHsbie onbIThL. 16. [IpokanuBanue menu
B IJTAMEHHU CIIUPTOBKH. 17. 3amenieHue Meau B
pactBope xjopuaa meau (I1) sxemezom.

ONPEAEIEHHYIO OO IPUMECEH.

MeTtanpeameTrHbie pe3yJbTaTbl 00y4eHUs
Yyamuics A0JKEH YMETh:

COCTaBJISITh HA OCHOBE TEKCTA CXEMBbI, B TOM YHCJIE C
npumenenueM cpeacts KT,

CaMOCTOSITENIbHO OOPMIISTH OTYET, BKIIFOUAIOIIUI
OINMCAHUE IKCIIEPUMEHTA, €r0 PE3YJIbTaTOB, BHIBOJOB;
MCIIOJIb30BATh TAKOM BUJI MBICJICHHOTO (M/1€aJIbHOTO)
MOJIEJIMPOBAHUS, KaK 3HAKOBOE MOJIEIMpPOBaHKE (Ha
pUMepe ypaBHEHUI XUMUYECKUX PeaKIuii);
pa3nuyath 00BbEM U COAEPIKaHUE MOHITUN; pa3InuaTh
POZIOBOE U BUJOBOE MOHATHUS; OCYILIECTBIIATh POAOBHI0BOE
ONpeAesICHUE MTOHATHH.

PacrBopenn
e.
PacrBopsbI.
CpoiicTBa
pPacTBOpoOB
3JIEKTPOJIUT
OB
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PacrBopenue. PactBopbl. CBoiicTBa pacTBOpPOB
3JIEKTPOJIUTOB

PacTBopeHune kak pU3NKO-XUMUYECKHil mpoliecc.
IlonsaTe 0  ruaparax M KpUCTAJIOTHApaTaXx.
PactBopuMocTs. KpuBble pacTBOpHUMOCTH Kak
MOJIETb 3aBUCUMOCTH PACTBOPUMOCTH TBEPBIX
BEILIECTB OT Temneparypsl. HaceleHHsie,
HEHACBILICHHBIE U NIEPECHILIEHHBIE PACTBOPBI.
3HaueHue pacTBOPOB JAJIsl IPUPOJIBI U CEITBCKOTO
XO35MCTBA.

IIpenmeTrHble pe3yJibTaThbl 00yUYeHUs

Yyamuiics A0JKEH YMETh:

MCIOJIb30BaTh NPU XapaKTEPUCTUKE MPEBpaIlleHUH BEIIECTB
MOHSTHSL: «PACTBOPY, «AJIEKTPOIIUTUYECKAS TUCCOLUALIH,
«QJIEKTPOJIUTHIY, «HEIIEKTPOIUTBI», «CTEIIEHb
JTCCOIIMALIUNY, «CHIIBHBIE SJIEKTPOIUTHDY, «claldble
AIIEKTPOJIUTED?, «KATHOHBI», «AHUOHBI», «KUCIOTBI»,
«OCHOBaHMS», «COJIN», KNOHHBIE PEAKLIUNY,
«Hecosieo0pa3yroIe OKCUIb», «coJaeo0pasyromre
OKCHUJBI», «OCHOBHBIE OKCHUJIBI», «KHCJIIOTHBIE OKCHJIBI»,

3,4,5,6




[TonsaTue 06 MEKTPOIUTUIECKOMN TUCCOLIUAIINH.
DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. MeXaHU3M
JIMCCOLMAIMI 3JIEKTPOJIUTOB € PA3JIMYHBIM
XapakTepoM cBs3U. CTeneHb 3JIEKTPOJUTHUECKON
nuccoruanuu. CHIIbHBIE U c1a0bIe SJICKTPOJIHUTEHIL.
OCHOBHBIE TIOJIOKEHHS TEOPUH
3JIEKTPOJIUTUYECKON Auccormanuu. Mlonueie
ypaBHeHUs peaknuii. Peakuuu oOmMeHa, uaymime
JIO KOHIIA.

Knaccudukamus HOHOB U UX CBOMCTBA.
Kucnotsl, ux xinaccudukarms. Jucconnanus
KHUCJIOT M X CBOMCTBA B CBETE TCOPUHU
3JIEKTPOJIUTAYECKON Aucconmannu. Moiieky-
JISIPHBIE U UOHHBIE YPaBHEHUSI PEAKLIMIA.
BzaunmogeiicTBHE KUCIIOT ¢ METaIIaMH.

DAEKTPOXUMHYECKUNA Psi/l HAMIPSKEHUH METaIlIOB.

BzanMmoeiicTBHE KUCIOT ¢ OKCHIAMU METAJIOB.
BzanmoneiicTBHE KUCIOT ¢ OCHOBAaHUAMHU —
peakuus HeuTpanu3auu. Bzanmoencrre Kuc-
JIOT ¢ coyisiMu. Mcronib30BaHKE TaOIHITbI
PacTBOPUMOCTH ISl XapaKTEPUCTHKH
XHUMHYECKHUX CBONCTB KHUCIOT.

OcHoBanus, ux kinaccupukanus. Jucconuanus
OCHOBAaHMH U UX CBOMCTBA B CBETE TEOPUU
BJIEKTPOJIUTAYECKON AUCCOIUALIHH.
BzauMoeiicTBHE OCHOBaHHI C COISIMHU.
Hcnonk3oBanue TabIUIBI PACTBOPUMOCTH IS
XapaKTEePUCTUKN XUMUYECKUX CBOMCTB OCHOBA-
Huil. BzaumoaeicTBue meiodei ¢ OKCUugaMu
HEMETAJIJIOB.

Conun, ux guccoruanus U CBOMCTBA B CBETE
TEOPHUH IIEKTPOJUTHUECKON JUCCOLUALINH.
BzaumogeiicTBue colieil ¢ MeTaIaMu,
0COOEHHOCTH dTHX peakuuid. B3anmopeiicteue
couieit ¢ consgmu. Mcroap30BaHKe TaOIHIIBI
PacTBOPUMOCTH JJISI XapaKTEPUCTUKHU
XHUMHYECKHUX CBONCTB COJIEH.

O0006111eH1E CBEACHUN 00 OKCHIaX, UX

«CPEITHUE COJINY, KKUCIIBIE COJINY, KOCHOBHBIE COJINY,
«TEHETUYECKHH PSI», KOKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKIMN, «OKUCIHUTEIbY, «BOCCTAHOBUTEIDY,
«OKHCIICHHEY», KBOCCTAHOBJICHUEY;

OTHCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMUYECKUH TPOIIECC;
WJUTFOCTPUPOBATH TPUMEPAMH OCHOBHBIE TIOJIOKCHUS
TEOPHH IIEKTPOJIUTHUECKON TUCCOIUAIINN; TEHETUYECKYIO
B3aUMOCBSI3b MEXIY BEIIECTBAMH (ITIPOCTOE BEIIECTBO —
OKCHUJT — TUAPOKCU]T — COJIb);

XapaKTepPU30BaTh OOIIME XUMUYECKHE CBOMCTBA KUCIOTHBIX
1 OCHOBHBIX OKCHJIOB, KMCJIOT, OCHOBAaHHM U COJICH C
MTO3UIIMHA TEOPHUH IISKTPOJTUTHICCKOHN TNCCOIUAIINY;
CYIIHOCTD AJIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB C
KOBAJICHTHOM TMOJISIPHON U MOHHOM XMMHYECKOH CBS3bIO;
CYIIHOCTh OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIH;
MIPUBOAUTH IPUMEPHI PEAKIUi, TTOATBEPIKIAIOLTAX
XHMUYECKHE CBOMCTBA KMCIOTHBIX 1 OCHOBHBIX OKCHUJIOB,
KHCIIOT, OCHOBAHUH U COJIEH; CYIIECTBOBAHHE B3aUMOCBSI3U
MEXy OCHOBHBIMH KJIACCAMU HEOPTaHUYECKHUX BEIIECTB;
KJIACCU(UIIUPOBATH XUMUYECKUE PEAKIIUU MO «M3MEHEHUIO
CTETIeHEeH OKUCIIEHMSI 3JIEMEHTOB, 00Pa3yIOINX
pearupyroume BeecTBay;

COCTABJISITh YPABHEHUS DJICKTPOIUTHUECKOMN TUCCOIIUAIINN
KHCIIOT, OCHOBAaHUM U COJIEH; MOJIEKYJISIPHBIE, TIOJIHBIE U
COKpaIleHHbIE HOHHBIE YPAaBHEHUSI PEaKI[U C ydacTHEM
AJEKTPOJIMTOB; YPABHEHUSI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUNA, UCTIONb3YsI METOJT AJIEK-
TPOHHOTO OanaHca; ypaBHEHUS PEAKIIUi, COOTBETCTBYIOIINUX
MOCIIE0BATEIHHOCTH («IEMOYKE)) MPEeBpaIlleHU I
HEOPTraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;
ONpEeEeNsATh OKUCIUTEIh U BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAaHOBJICHHE B OKHCIIMTEILHO-BOCCTAHOBUTEIBLHBIX
peakumsix;

yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U: KJIacC
BCIISCTBA — XHMMHYECKHE CBOMCTBA BEIECTBA;

HaOJII0aTh ¥ OMHCHIBATH PEAKIIMH MEXTY DJICKTPOIUTAMU C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU POJHOTO) SI3bIKA U
SI3BIKA XUMHU;




KJ1accu()UKALMU U CBOMCTBAX.

['eneTnueckue pszbl MEeTAIIa U HEMETALIA.
I'enernueckas cBsi3bp MEKy KllacCaMmu
HEOPraHWYECKUX BEILECTB.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.
Onpenenenue cTeneHe OKUCICHUS 11
3JIEMEHTOB, 00Pa3yIOLIMX BEIIECTBA PA3HBIX
K1accoB. Peakiiuy HOHHOr0 0OMeHa U OKMC-
JINTEJIbBHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.
OxuciuTellh 1 BOCCTAHOBUTEIb, OKMCIICHUE 1
BOCCTAHOBJICHUE.

CocraBieHre ypaBHEHUN OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIX PEAKIIMHA METOJIOM
AJICKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAILJIOB U
HEMETAJIJIOB, KUCJIOT U COJICH B CBETE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMI.
JeMoHcTpanuu. McnibiTaHre BEECTB U UX
pPacTBOPOB Ha AJEKTPONPOBOTHOCTH. 3aBUCUMOCTD
3JIEKTPOINPOBOJHOCTU YKCYCHOU KHUCIIOTBI OT
KOHIEHTpalHH. /[BUKEHNE OKPALLIEHHBIX HOHOB B
3JIEKTPUUYECKOM I10J1€. B3anMmoiencTBre IMHKA C
cepoil, cosstHOM KucnoToi, xmopuaom meau (II).
I'openue Marnus. Bzaumonelicrsue XJIOpPHOU U
CEpPOBOAOPOIHOMN BOJBI.

JlaGopartopHsbie onbIThL. 18. B3anmopeiicTre
PacTBOPOB XJIOPHUIa HATPUS U HUTpaTa cepedpa.
19. IlonyuyeHue HepaCTBOPUMOTO TUAPOKCUIA U
B3aHMOJEHCTBHE €r0 C KUCIOTaMHU.

20. BzauMoaeiicTBHE KUCIOT C OCHOBAHUSIMU.

21. B3auMoeicTBHE KUCIOT ¢ OKCHIaMU
MeTaJu1oB. 22. B3anMoaelcTBUE KHUCIIOT C
MeTaiaMi. 23. B3auMmoaelicTBHe KHCIOT C
coiaMu. 24. BzanMmonelcTBHE MIET0OYEH ¢ KUCIIO-
TaMu. 25. B3auMmoeiicTBue menouei ¢ OKCUIaMH
HeMeTaJUIoB. 26. B3anumoaelicTBre 1mienoueii ¢
consamu. 27. IlonyueHue u cBolicTBa
HEpaCTBOPUMBIX OCHOBaHUU. 28. B3aumozerncTeue

IIPOBOAMTD OMBITHI, TOATBEPKIAIOLINE XUMUYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEILIECTB.
MetanpeameTHble pe3yJbTaThl 00y4eHHs

VYyanuiicst 10JKEH YMETh:

JIeN1aTh IOMETKH, BBITUCKHU, IUTUPOBAHUE TEKCTA;
COCTAaBJIATH JOKJIA[T;

COCTaBJIATH HA OCHOBE TE€KCTa rpa(puKH, B TOM YHUCIIE C
npumeHenuem cpeacts UKT;

BJIa/IETh TAKUM BHUJIOM H3JI0’KEHUS TEKCTA, KaK
pacCyXJI€HHUE; UCIIOIb30BATh TAKOW BUJ MBICIEHHOTO
(u1eanbHOI0) MOJECIUPOBAHMS, KAK 3HAKOBOE
MoOJIeJIMpOBaHuUE (Ha IpUMepe YpaBHEHHI peakuuii
JUCCOLMALNY, HOHHBIX YPAaBHEHHUM PEaKLMi, 10IypeaKkuil
OKHCJICHUS-BOCCTAHOBJICHHS);

pa3ianyaTh KOMIOHEHTHI JOKa3aTeIbCTBA (TE3UC, ApIyMEHTHI
u GopMy T0Ka3aTeNbCTBA);

OCYIIECTBJIATh IPSIMOE UHAYKTUBHOE JI0KA3aTEIbCTBO.
MIPUHUMAEMBIM B KU3HH PELICHUSIM; BECTH IUAJIOT Ha
OCHOBE PABHOIIPaBHBIX OTHOILIEHUH M B3aUMHOT'O YBa)KCHUSI,
BBIJIETISITh HDABCTBEHHBIH aCIEKT TOBEIECHUS U COOTHOCUTD
MOCTYNKU (CBOU U APYTUX JIFOJI€N) U COOBITHS C IPUHATHIMU
ATUYECKMMH HOPMaMU; B IIPEJIENaX CBOMX BO3MOKHOCTEN
MPOTUBOJICUCTBOBATH ICUCTBUSIM U BIUSIHUSM,
IIPEJICTABIISIIOIIMM YTPO3Y KHU3HHU, 3J0POBBIO U
0€301acHOCTH JMYHOCTH U 00LIeCTBa




OCHOBHBIX OKCHJIOB C KMCJIOTaMH.
29. B3zauMoaeiicTBrE OCHOBHEIX OKCUIIOB C BOIOU.
30. BzaumoeicTBre KUCIOTHBIX OKCHOB C
menoyamMu. 31. BzanMoaelicTBrEe KUCIOTHEIX
OKCHJIOB C BOJI0H. 32. B3auMoeicTBUe coIeH ¢
kucioraMmu. 33. BzaumoneicTBue cosei ¢
merouamu. 34. B3anMoaelCTBHE COICH C COJISIMHU.
35. BzaumopeicTBre pacCTBOPOB COJICH C
METaJJIaMH.

IIpakTUKyM

IIpenmeTHbIe pe3yabTAaThl 00y4eHUs
Yyamuics J0JKEH YMETh:

oOpatathcs ¢ 1a00paTopHBIM 000PYIOBAaHUEM H
HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH;

BBITIOJTHSATH MPOCTEUIITHE PUEMBI 0OpaIeHus C

2. CpoiicTBa 1 MpakTukym 2. .
. 71a00paTOPHBIM 000PYIOBAaHUEM: JIAOOPATOPHBIM ILITATHBOM,
6. | pacTBopos CBoiicTBa PacTBOPOB JJIEKTPOJIHTOB CIMPTOBKO: 1,3,4,5,6
3J1eKTPOJHT 1. Pemienue sKkcriepuMEHTAIBHBIX 3314 ’ .
HaOJIF01aTh 32 CBOMCTBAMH BEIICCTB U SIBJICHHUSMU,
0B MPOUCXOISAIIMMH C BEMIECTBAMM;
OIKCHIBATH XUMUYECKUN IKCIIEPUMEHT C TOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) SI3bIKA U SI3bIKA
XMMUU;AETIaTh BEIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO
IKCIIEPUMEHTA.
Hrorosoe
noBTOpeHHUE, Mcronp30BaTh MOTyYeHHBIE 3HAHUS, OCYIICCTBIIATh
neMoncTpan CpaBHEHHeE, KJIacCu(UITUPOBATh, YMETh TCHEPUPOBATD UJICH
7. 4 Y OTIPEIETISATh CPEICTBA, HEOOXOIMMBIE JIJISI UX peaTu3alliu. 2,3,5
i qum’lxv [TnaHupoBaTh CBOIO JICATEILHOCTD TI0 BPEMEHH U
AOCTHIKEHUH IIPOTHO3UPOBATH PE3YJILTATHI
yJammxcst
UTOI'0 68 IIpakTuyeckux pador 4 KounTtpoabsHubix pador 3

TemaTuueckoe nuianupoBanue 9 kiaacc (24 B Heel10, Beero 68 u, u3 HUX 4 14— pe3epBHOe Bpemsl)




OcHOBHBIE

HalpaBJIeH
XapakTepucTHKa OCHOBHBIX BU/10B
Ne | Paspeasi, Koa- it
u/n TeMbI BO Conep:xkanue pasaesa ACATEIbHOCTH y4aIMXCH BOCIIHTATE
4acoB (Ha ypoBHe y4eOHBIX AelCTBHI) JIbHOH
AesiTeIbHO
CTH
XapakTepucTUKa JIEMEHTA 110 ero nojoxeHuto B [lepuognueckoii | [lpeamerHsblie pe3yabTaThl 00y4eHHs
cucreMme xumuueckux aemenTos /1. 1. Menneneesa. CBoiicTBa Yyamuics A0JKEH YMETh:
OKCHJIOB, KUCIIOT, OCHOBAaHUH U COJIEH B CBETE TEOPUH JIEKTPO- UCIOJIb30BAaTh MPU XapaKTEPUCTUKE MPEBPaLLCHUI
JUTUYECKON AUCCOIMALMU U OKUCIIEHUS-BOCCTAHOBJICHMSL. BELIECTB MOHATHUS: «XUMHUUECKAs peaKus»,
ITonsaTue o nepexonHbIX 3neMeHTax. AMpoTepHOCTh. ['eHeTHue- «PEAKIMU COCAMHEHUS», «PEAKLIUN PA3TI0OKECHUIN,
CKUH PsiJi NEPEXOIHOTO 3JIEMEHTA. «peakuuu 0OMEeHay, «Peakluy 3aMeLICHU, 1,3.4.6
[lepuonnueckuii 3akoH u Ilepuoanueckas cucremMa XUMHYECKUX «peaKIMU HeUTpanu3aumn», «3K30TepMUYECKHE
anemenToB J[. . Menneneesa. peakuumn», «HI0TEPMUYECKUE PEAKLIAN,
XuMHUecKasi OpraHu3anus KUBOH U HeXKUBOH MPUPOJIbl. XUMHU- «o0OpaTuMBble peakLun», «HeoOpaTUMbIe
YeCKUI COCTaB SApa, MAaHTUU U 3€MHOM KOpbl. XUMHUYECKHE peaKum», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
3JIEMEHTBHI B KJIETKaX *KMBbIX OpraHu3MoB. Makpo- u PEaKLMUN», «TOMOTEHHBIE PEaKI1»,
Beenenue. MUKPO3JIEMEHTBHI. «TETEPOTEHHBIE PEAKLIUNY, «KAaTATUTUYECKHUE
Oo0masn O06o01ieHne cBeleHN 0 XuMHUecKuX peakuusax. Knaccupukanus | peakuuny, «HeKaTATUTHUECKUE PeaKIimny,
XapakTepuc XUMHUYECKHUX PEAKIMH M0 pa3Iu4HbIM MPU3HAKAM: «YHUCIIO U CO- «TeII0BOM 3P PEeKT XUMUUYECKOHN peakuny,
THKA CTaB pearupyromux 1 00pa3yroInuXcs BEIIECTBY, «TEIIOBON «CKOPOCTb XMMHUYECKON peakum»,
1. | xumHYeckux 10 | apdexr», «HanpaBIeHUE), KU3MEHEHHUE CTENIEHEW OKUCIICHUS «KaTamm3aTopy;
3JIEMEHTOB U 3JIEMEHTOB, 00pa3yIOIIUX Pearupyrolie BeecTBay, «pasza, XapaKTepU30BaTh XUMUYECKUE DJIEMEHTHI 1—3-T0
XHMHYECKHX «UCII0JIb30BAaHKE KaTallu3aTopay. MEepHUOOB M0 UX MoJokeHuto B [lepuoanueckoi
peaKkuuii. IloHsATHE O CKOPOCTH XUMHUECKOHN peakiny. PaKTOpBl, BIUSIIO- CUCTEME XMMHUYECKHX 1eMeHTOoB /[I. 1.

[[1€ Ha CKOPOCTh XUMUYECKUX peakuui. Karamsaropsl u
karanu3. MTHruOuTopel. AHTHOKCHIAHTHI.

Jlemoncmpayuu. Paznuanasie popmer Tabmuisr [. V1. Menneneena.
Monenu atomoB 31eMeHTOB |—3-ro nepuonos. Moaens
CTpOEHHMSI 3eMHOT0 11apa (MonepeyHsblil pa3zpes). 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PEAKIIMH OT MPUPObI PEATUPYIOLINX
BELIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKON peaKuu OT
KOHLIEHTPALlUU pearupyoIuX BEUIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peaklMy OT IJIOLAAN COMPUKOCHOBEHHUS
pearupyomux BeIEeCTB («KUIAIUI ClI0i1»). 3aBUCHMOCTb
CKOPOCTH XUMHUYECKOU PEeaKIMK OT TEMIIEPaTypbl pearupyroumx
BeleCTB. | OMOreHHBIN U reTeporeHHbIi Kartanusbl. Dep-

MeHneneeBa: XUMUYECKUN 3HAK, TOPAIKOBBIN
HOMeEp, MIEpUOJ, TPYIIA, IOArPYIIA,
OTHOCHUTEJIbHAS aTOMHAsl Macca, CTPOEHUE aTOMa
(3apsiz sapa, YUCI0 MPOTOHOB U HEUTPOHOB B
A1pe, 001ee YMCIIO NIEKTPOHOB, PACIIPEICIICHUE
AJIEKTPOHOB I10 IEKTPOHHBIM CJIOSIM, ITPOCTOE
BelIeCcTBO, GopMyJia, HA3BaHUE U TUII BBICILIETO
OKCH/JIa ¥ TUAPOKCUJA, JIETYYEr0 BOJLOPOIHOTO
coelMHEeHUs (17151 HEMETaJIoB));
XapaKTepu30BaTh 00IIMe XUMUYECKHUE CBOMCTBA
aM(pOTEepPHBIX OKCHUJIOB U THAPOKCHUIOB;
IIPUBOJIUTH IPUMEPHI PEAKIIHI,




MEHTAaTUBHBIN KaTanu3. HruOupoBaHue.
Jlabopamopnvie onvimul.

1. IToryueHnue rugpoKkcua IMHKA U UCCIIEI0BAaHUE €TO CBOMCTB.
2. MoaenupoBanue nocrpoenus [lepuoandeckon cuctemMbl
XUMHUYECKHX 3JIEMEHTOB
. Y. Menneneena. 3. 3aMellleHUE KEIE30M MEAU B pacTBOPE
cynbdata menu (I1). 4. 3aBUCUMOCTD CKOPOCTH XUMHUYECKOM
peaKkuuu OT IPUPOJIbl pEarupyoIIuX BEIIECTB Ha pUMEpPe
B3aUMOJICHCTBUS KUCIIOT C METaLIaMU. 5. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peaklMy OT KOHLIEHTPALUU PEarupyroluX BEeIecTB
Ha [IpUMepe B3aUMOJCHCTBHS [IMHKA C COJITHON KHCIIOTOU
Pa3IUYHON KOHIIEHTPAIIHH.

6. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEAKIIMH OT TUIOMIATN
CONPUKOCHOBEHHUSI pearupyromux BemecTs. 7. MoaenupoBaHue
KUTIAIIETO CI0s». 8. 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKkuu OT TeMIepaTyphl pearupyroluX BEeIIeCTB Ha pUMepe
B3aumoeiicTeus okcusa meau (I11) ¢ pactBopoM cepHO KUCTOTHI
pa3nu4HoOl TeMiepatypsl. 9. PaznoskeHue nepokcuaa BoAopoa C
nomoniepio okcuaa Mapranna (IV) u karanasel. 10. O0HapyxeHue
KaTaja3bl B HEKOTOPBIX MUINEBHIX MpoaykTax.1 1. MHrubuposanue
B3aMMO/JICHCTBUS KUCIIOT C METAJJIaMU YPOTPOIIMHOM.

MOJTBEPKIAIOIINX XUMHUUECKUE CBOICTBA
aM(OTEPHBIX OKCHJIOB ¥ THIPOKCHIIOB;

JIaBaTh XapaKTEePUCTHKY XUMHUYECKUX PEAKIIUN 1O
YHCITy U COCTaBY MCXOTHBIX BEIIECTB
IPOAYKTOB PEAKLIUU; TEIIIOBOMY 3 deKry;
HAIPaBJICHUIO MPOTEKAHUS PEAKIINHU; N3MEHEHUIO
CTETICHEH OKUCIICHUS 3JIEMEHTOB; arperaTHOMY
COCTOSTHHIO MCXO/THBIX BELIECTB; YIACTHIO
KaTaJn3aropa;

OOBSCHATH ¥ IPUBOIUTH IPUMEPHI BIUSHUS
HEKOTOPBIX (PaKTOPOB (MIPUPOJIa pearupyronmx
BEILIECTB, KOHIICHTPAIHsI BEILIECTB, 1aBICHUE,
TeMIIeparypa, KaTajau3aTop, HOBEPXHOCTh
CONPUKOCHOBEHUS PearupyroInX BEIIECTB) Ha
CKOpPOCTh XUMUYECKHUX PEaKIIHIA;

HaOJII0IaTh M ONKCHIBATh YPaBHEHUS PEaKIUi
MEXX/Ty BEIIECTBAMH C TIOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO MM POIHOTO) SI3bIKA U SI3bIKA XUMHUU;
MIPOBOJIUTH OTIBITHI, IIOATBEPKAAIOIINE
XMMUYECKHE CBOWCTBA aM()OTEPHBIX OKCHJIOB U
THJIPOKCHIOB; 3aBUCHMOCTH CKOPOCTH XUMHU-
YeCKOI peakiy OT pa3InYHbIX (aKTOPOB
(mpupoa pearnpyronyx BeMeCTB, KOHIICHTPAIUS
BEIIIECTB, JJaBJIEHUE, TEMIIepaTypa, KaTaau3aTop,
MOBEPXHOCTH COMPUKOCHOBEHUS pearupyronmx
BEIIIECTB).

MeTtanpeameTHblie pe3yabTaTbl 00y4eHHu sl
VYyamumiics 10IKEH YMETh:

OTIPENIETIATH 1ETh y4eOHOU IeATeTbHOCTH C
MOMOIIBIO YYUTENS U CAMOCTOSATEIBHO, UCKATh
CpEeJ/ICTBa €€ OCYIIECTBICHUS, paboTas 1o IJIaHy,
CBEPSATH CBOU JEHCTBHUS C LIETbIO U NPU
HEO0OXOIMMOCTH HCIIPABIIATH OIMTHOKH C TIOMOIIBIO
YUHUTENSA U CAMOCTOSITENIbHO; COCTaBISATh
AHHOTAIIMIO TEKCTA;

C03/1aBaTh MOJIEJIH C BBIJICICHUEM CYILIECTBEHHBIX
XapaKTePUCTUK 0OBEKTA U TIPEJICTABIICHUEM UX B




MPOCTPAHCTBEHHO-TPAPUUECKON MM 3HAKOBO-
CHUMBOJIMUYECKOU (hopMme;

OTIPEICIIATh BUJBI KIIACCU(PUKALIUN
(ecTecTBEHHYIO U UCKYCCTBEHHYIO);
OCYIIECTBIISATH MIPSIMOE JICTYKTUBHOE
JI0Ka3aTesIbCTBO.

MeTtanianbl

16

[Tonoxenue meramios B [lepuoanyeckoit cucteMe XMMUYECKHX
anemenToB J[. 1. MenzaeneeBa. Meramndeckas KpUCTAIIMYECKas
peleTKa U MeTajuInyeckas XuMuueckast cBa3b. Ooume duznye-
ckue cBoiicTBa MeTasioB. CINIaBbl, MX CBOMCTBA U 3HAUCHHE.
XUMHUYECKUE CBOIICTBAa METAJUIOB KaK BOCCTAHOBUTEEH, a Takke
B CBETE MX I0JIO)KEHHUS B AJIEKTPOXUMUYECKOM Py HaNpsKEHUN
MeTauioB. Koppo3us MeTaiioB U criocoOb! 00pbObI ¢ HEll.
Mertaist B ipupoje. Obmue crmoco0bl UX MOTyYSHUS.

OO1u1ast xapaKTepUCTHKA LIEJOYHBIX METAJUIOB. MeTalljibl B
npupoje. Odmme crocoOsl ux nomyderus. CTpoeHHe aTOMOB.
[lenounble MeTamIbl — HPOCThIE BellecTBa. Baxkneimue
COEIMHEHUS 1LIEJI0YHBIX METANIOB — OKCH/IbI, THAPOKCUIBI U
COJIH (XJIOPH/IbI, KapOOHATHI, CyIb(haThl, HUTPATHI), UX CBONCTBA U
IIpUMEHEHHE B HApoJHOM Xo3siicTBe. Kanuiinble yno0peHus.
OO6m1as xapakTepyCcTUKa 3J1€MEHTOB IMIaBHOW noarpynnsl 11
rpynnsl. Ctpoenue aromoB. lllenouHo3emenbHbIE METAIBI —
MPOCTHIE BelleCcTBA. BakHEeN e COETMHEHUS
LIEJIOYHO3EMENBHBIX METANIOB — OKCHJIbI, THAPOKCUABI U COJH
(x7mopuabl, KapOOHATHI, HUTPATBHI, CyNb(aTel, pocdater), UX
CBOMCTBA U NPUMEHEHNE B HAPOJAHOM XO3SHCTBE.

Antomunuii. CtpoeHue aroma, Gu3nueckre 1 XUMUYECKUEe CBOM-
CTBa NMpocToro Bemniectsa. CoeqMHEHNSI aTFOMUHUSA — OKCHUJ U
TUIPOKCH, UX aM(OTepHBbIN xapakTep. Baxuelinue conu
amomunus. [I[puMeHeHre alntoMUHUA U €T0 COEIMHEHUH.
Kenezo. CtpoeHue atoma, (GU3NIECKHE U XUMUIECKHE CBONCTBA
mpocToro BemecTsa. ['enetnueckue psabl Fe2+ n Fe3+.
Baxkneiimue conu xene3a. 3HaueHHE Keje3a U ero COeTuHEeHU N
JUI IPUPOABI M HAPOJHOTO XO35MCTBA.

Hemonctpanuu. OOpa3ibl METOYHBIX U MIETOYHO3EMEIbHBIX Me-
tanoB. OOpasisl criaBoB. B3anumoseiicTBue HaTpust, TUTUS U
KaJblYs ¢ BOJOW. B3auMoaencTBiue HaTpus U Mardus ¢

IIpenmeTHbIe pe3yibTAaThl 00y4eHUsA
Yyanuics 10JKEH yMeTh:

-HCTI0JIb30BATh MPU XaPaKTEPUCTUKE METAILJIOB U
WX COCIMHEHUM MOHSATHUS: «METAJUIBI», «PsiI
aKTUBHOCTH METAJJIOBY, «IIEIIOYHBIE METAILIBI»,
«IIEJT0YHO3EMEIIbHBIE METAJUIbI», UCTIOIb30BATh
UX MPU XapaKTEPUCTUKE METAIIOB;

-J1aBaTh XapaKTEPUCTUKY XUMUYECKUX
AJIEMEHTOB-METaJIOB (ILIEJIOYHBIX METAILIOB,
MarHusi, KaJablys, aTIOMUHUS, JKeJie3a) Mo X
nonoxkeHuto B [lepuonuueckoii cucteme
xuMu4eckux syemMeHToB M. . Menaeneera
(XuMu4eckuil 3HaK, OPSAAKOBBI HOMEp, IEPHO/I,
rpynma, HoArpyImna, OTHOCUTENIbHAsI aTOMHAs
Macca, CTpOeHHUE aToMa (3apsiz Sapa, YUciao
MIPOTOHOB U HEUTPOHOB B spe, OOIIEE YHCIO
AJIEKTPOHOB, paclpeiesieHUue 3JIEKTPOHOB 110
AIIEKTPOHHBIM CIIOSIM), TPOCTOE BELIECTBO,
dbopmyra, Ha3BaHKWE U TUI BBICIIIETO OKCHUJIA U
THJIPOKCH/IA);

-Ha3bIBaTh COCTMHEHUS] METAJJIOB U COCTABJIATH
ux (popmyIbl IO HA3BAHHUIO;

-XapaKTepru30BaTh CTpOEHHUE, 001He (PU3UIECKIE
1 XMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-
METaJIJIOB;

-00BSICHITh 3aBUCUMOCTb CBOMCTB (MJIH
MPEACKa3bIBaTh CBOMCTBA) XUMHUECKUX
AIIEMEHTOB-METAJNIOB (pagnyc, METaJUTMUECKUE
CBOMCTBA 3JIEMEHTOB, OKUCITUTEIBHO-
BOCCTaHOBUTEJIHHBIE CBOMCTBA AJIEMEHTOB) U
00pazyeMbIX IMHU COCTMHEHUN (KHCIIOTHO-
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KUCI0pOoa0oM. B3anMoielicTBrE METAIUIOB C HEMETAIIIIAMHU.
[Tonyuenune ruapoxcuon xenesa (I11) u (III).

Jlabopamopnvie onvimsi. 12. B3aumoneicTBre pacTBOPOB KHCIOT
U coselt ¢ MetasaMi. 13. O3HakoMIIEHHE C pyJlaMHu kene3a. 14.
OxpairBaHue IJIaMEHH COJIIMHU IIEJIOUHBIX METaJIIOB. 15.
B3aunmoneiictBue kanbius ¢ Bojgoi. 16. [lonydenue ruapokcuia
KaJIbLIUS U KCClieIoBaHue ero cBorcTB. 17. [lonyuenue
TUJIPOKCUJIA ATTFOMUHUS U UCCIIEIOBAHUE €TI0 CBOMCTB. 18.
B3aumogeiicTBue xenesa ¢ consiHoi kucnoto. 19. [Monyuenue
ruapokcuioB xkene3a (I1) u (I1I) u u3yueHune ux cBOMCTB.

OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB M
TUJPOKCUJIOB, OKMCITUTEIbHO-BOCCTAHOBU-
TEJIbHBIE CBOMCTBA) OT MOJIOKCHUS B
[Tepuoauueckoil cuctreMe XMMUYECKUX 3JIEMEHTOB
JI. 1. Menneneena;

-OIUCHIBATh O0IIE XUMHYECKHIE CBOMCTBA
METaJUIOB C MTOMOIIIbIO €CTECTBEHHOTO (PYCCKOT0o
WJIU POJTHOTO) SI3bIKA U SI3bIKA XUMHH,

-COCTaBJISATh MOJICKYJISIPHBIE YPABHEHUS PEAKLU,
XapaKkTepU3YIOIINX XUMUYECKUE CBOMCTBA
METAJJIOB U UX COCAUHEHHI, a TAKXKe
3JIEKTPOHHBIE YPABHEHUS IIPOLIECCOB OKUCIICHUS-
BOCCTAHOBJICHUS; YPABHEHHUS JJIEKTPOJIMTHYECKOU
JMCCOLMALIMN; MOJIEKYJISIPHBIE, TIOJIHBIE U
COKpAILICHHbIE HOHHBIE YPABHEHUSI PEAKLIHMN C
Y4aCTHEM 3JIEKTPOJIUTOB;

-yCTaHaBJIMBAaTh IPUYNHHO-CIIEICTBEHHBIE CBSI3U
MEXIy CTPOCHUEM aTOMa, XUMUYECKOM CBA3BIO,
TUIIOM KPUCTANIMYECKOUN PEIIETKA METAJUIOB U MX
COeIMHEHUH, UX O0MMUMHU (HU3MUECKUMU U XUMU-
YeCKHMMH CBOMCTBAMM;

-OIIMCHIBaTh XUMHUYECKHE CBOMCTRA IIEIOYHBIX U
[IEI0YHO3EMEIbHEIX METAIIJIOB, a TAKXKE
AJIFOMUHHS U Kele3a U UX COCAUHEHUH C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIN
POJIHOTO) S3bIKA U SI3bIKA XUMHUH;

-BBIIIOJIHATH, HA0IIOAaTh U OIIUCHIBATh
XAMHUYECKHUI SKCIIEPUMEHT I10 PACIIO3HABAHHIO
BAKHENIIMX KATUOHOB METAIIJIOB, TUAPOKCUI-
HMOHOB; KCIIEPUMEHTAJILHO UCCIIEI0BATH CBOMCTBA
METAJJIOB U UX COEMHEHUH, PEIIaTh
AKCIEPUMEHTAJIbHBIE 33]1a4U 110 TEME
«MeTably; OIHUChIBaTh XUMUYECKUN
SKCIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO
(pycCcKOTo WM POJTHOTO) S3BIKA U SI3bIKA XHUMHH;
MIPOBOJIUTH PACUYETHI IO XUMHUECKUM (HopMysiam 1
YPaBHEHUSIM PEAKLHM, MIPOTEKAKIINX C YHaCTUEM
METAaJJIOB M UX COECTUHEHUM.




MeTanpeamMeTHblie pe3yJabTaTbl 00y4eHHU sl
VYyanuiicst 10JKEH YMeTh:

-paboTaTh MO COCTABICHHOMY IIaHY, UCTIONB3Ys
Hapsy ¢ OCHOBHBIMM U JIONIOJIHUTEIIbHBIE
cpeicTBa (CIpaBOYHYIO JIUTEPATYPY, CIOKHBIE
npu6opsl, cpeactea MKT); ¢ momompro yuntemns
OTOMpATh IS pellieHUsl YUeOHBIX 3a7a4 He-
00X0JIMMBIE CIIOBAPH, SHIIUKIIONEINH,
CIIPAaBOYHMKH, JICKTPOHHBIE TUCKU;
COIOCTABJISITh U OTOMpPaTh HH(OPMALIHIO,
MOJIYYCHHYIO U3 Pa3InYHbIX UCTOYHUKOB
(cmoBapu, SHIMKJIONEANU, CIPABOYHUKH, IJICK-
TPOHHBIEC TUCKH, ceTb HTEepHET);
-TpeACTaBIATh UH(GOPMAIIKIO B BUJIE TaOJIHII,
CXEM, OIOPHOTO KOHCIIEKTa, B TOM YHCJIIE C
npumeHenuem cpeacts UKT;.

IIpakTUKyM
1.
CpoiicTBa
MeTaJVIOB H
1704
coeIMHEeHU I

1. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PACIIO3HABAHUC U
IMOJIYYCHHEC COCIMHCHUI METAILIOB.

IIpenmeTrHble pe3yJibTaThl 00yUeHHs
VYyamuiics 10KEH yMeThb:

-00paraThCs ¢ JIabopaToOpHBIM 000PYIOBAaHUEM U
HarpeBaTelbHBIMU TPUOOPaMU B COOTBETCTBHUHM C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;

Ha0JI01aTh 32 CBOMCTBAMU METAJIOB U UX
COEJIMHEHUH U SBJICHUSMH, TPOUCXOASIIUMHU C
HUMU;

-OIUCHIBATh XUMUYECKHUM IKCIIEPUMEHT C
MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOT0 MM
POJIHOTO) SA3bIKA U S3bIKA XUMUH;

-JIe1aTh BBIBOJIBI 110 PE3YyJIbTaTaM IIPOBEIEHHOTO
AKCIIEPUMEHTA.

MeTtanpeameTHbie pe3yJbTaThl 00y4YeHHs
VYyammiics 10KEH yMeThb:

-ONpeAeNATh, UCX0As U3 yueOHOM 3a1auu,
HE0OXOIUMOCTb UCIOJIb30BaHUs HAOIIOIEHUS WIIN
HKCIIEPUMEHTA.

2,34

Hemerauabl
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OO6m1ast XxapakTeprucTHKa HEMETAIIIOB: ToyioxkeHue B [lepu-
OJIUYECKON CHCTEME XUMUUecKuX 3meMeHToB . 1. Menneneena,
0COOEHHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTpULIaTeNbHOCTE (D0)
KaK Mepa «HeMeTAIUTMYHOCTIY, pan D0. Kpucramnuyeckoe

IIpenmeTrHble pe3yJibTaThl 00yUeHUs
Yyamuiics 10KEH YMEThb:

-MCIOJIb30BaTh MPH XapaKTEPUCTUKE METAJUIOB U
UX COCIMHECHUHN MOHATHUS: «HEMETAJUIBIY,

1,3,4,6




CTPOEHUE HEMETAIIJIOB — MPOCTHIX BEIIECTB. AJIJIOTPOMHUSL.
duznueckue cBOMCTBa HeMeTauIoB. OTHOCUTENBHOCTD MOHATUN
«METAI» U «HEMETaJLD.

Bonopoa. Ionoxenne Bogopoaa B [lepronuueckoit cucreme
xumuyeckux aemenToB /. . MenaeneeBa. CTpoeHue aroma u
Mouiekyibl. dusnueckre 1 XMMHUUYECKHEe CBOMCTBA BOJOPO/Ia, €T0
MOJIy4YeHUE U IPUMEHEHUE.

Boga. Ctpoenue moinekysibl. BonopoaHnast xumudeckasi CBsI3b.
®dusnuecKkue CBOMCTBA BOABL. AHOMAINHU CBOMCTB BOJBI.
IM'uapodunsabie u ruapodoOHbIC BemecTBa. XUMUYECKHE
cBoyicTBa BoAbl. KpyroBopot Bozb! B ipupoze. Boroouncrka.
Abspanus Boabl. beiToBbie puinbTpsl. MUHEpalIbHBIE BOJIBI.
JuctunnupoBaHHas BOJa, €€ NOJyUYeHUE U IPUMEHEHHE.

O6m1as xapakrepucTuka ranoreHoB. Ctpoenue atomoB. [Ipoctoie
BELIECTBA U OCHOBHBIE COEAMHEHUS TAJIOT€HOB, UX CBOICTBA.
Kpatkue cBegenus o xiope, 6pome, prope u uoze. [Ipumenenue
rajoreHOB U UX COCIMHEHUI B HAPOJIHOM XO3SIICTBE.

Cepa. CtpoeHue atoma, ajlIOTPOIIHsI, CBOWCTBA U IPUMEHEHHE
pomOuyeckoii cepbl. Oxcuasl ceprl (IV) u (VI), ux nonyuenue,
CBOMCTBa U puMeHeHue. CepHas KUCIIOTa U €€ COJU, UX
IIPUMEHEHHE B HAPOJAHOM X03sKcTBe. [I[pon3BOICTBO CEpHOU
KHUCJIOTHI.

A3zot. CTpoenue aToMa 1 MOJIEKYJIbI, CBOMCTBA IMTPOCTOTO BEIIECT-
Ba. AMMMaK, CTpPOEHHE, CBOMCTBA, MOJIIY4YeHUE U IPUMEHEHHE.
Conu aMMoHUsI, UX cBocTBa U npuMeHeHue. Oxcuapl azorta (II) n
(IV). A3oTHas KucnoTa, €e CBOMCTBA U MpuMeHeHne. Hutparts! u
HUTPUTBHI, IPOOJIEMa UX COAECPIKAHUS B CEITHCKOXO031CTBEHHOM
MPOAYKIIMH. A30THBIC YIOOPEHHUS.

doctop. CtpoeHue aToMa, alIoTPOIKs, CBOMCTBA OEI0T0 1
kpacHoro (ochopa, nx mpumenenrne. OCHOBHBIE COSTUHEHUS:
okcup pocdopa (V) u oprodocdopHas kucnota, pochatsl.
dochopHbie yaoOpeHus.

Yrnepon. CTpoeHne aToma, alIoOTPOIHS, CBOMCTBA MOAN(HUKA-
i, mpumenenue. Okcunpl yrinepoaa (1) u (IV), ux cBolictBa u
npuMeHenne. KapOoHaThl: KaJabIUT, COJa, TIOTAIIl, UX 3HAUCHHE B
MIPUPO/JIE U )KU3HU YEJIOBEKA.

Kpemuuii. CTpoeHue aroma, KpUCTALNTMYECKUM KPEMHUH, €ro
coiicTBa u npumenenue. Oxcua kpemuus (IV), ero npupoansie

«TaJOTEHbI», «AJJIOTPOMHBIE BUAOU3IMEHEHUS,
(OKECTKOCTb BOJIbI», BPEMEHHAs KECTKOCTh
BOJIBI», «IIOCTOSTHHASI )KECTKOCTH BOJBI», «00IIast
KECTKOCTb BOJbBI»;

-J1aBaTh XapaKTEPUCTUKY XUMUYECKUX
AJIEMEHTOB-HEMETAJNIOB (BOJIOPO/Ia, TaJOTEHOB,
KHCIIOpOJ1a, Cephl, a30Ta, pocdopa, yriepona,
KpeMHUS) 10 uX noJoxkeHuto B [leproanueckoit
cUCTEeMEe XUMUYEeCKUX iementoB /. U.
MenpeneeBa (XUMHYECKUI 3HAK, MIOPSIKOBBIN
HOMED, NEPUOJ, TPYIIa, TOATPYIIIA,
OTHOCHUTEJIbHAsl aTOMHAs Macca, CTpOeHHE aToMa
(3apsiz siapa, YKCIIO MPOTOHOB M HEUTPOHOB B
a1pe, o0lee Yucio 3NEeKTPOHOB, paclipeieiicHIe
AJIEKTPOHOB I10 AJIEKTPOHHBIM CJIOSIM ), TTPOCTOE
BellecTBO, GopMyIia, HA3BaHUE U THII BBICIIIETO
OKCHJIa U THIPOKCH A, GOopMYyJIa B XapaKTep
JIETY4ero BOJOPOJIHOTO COSTUHEHUS);

-Ha3bIBaTh COCAMHEHUSI HEMETAIUIOB U COCTABIIAThH
ux (popmyJbl IO Ha3BaHHUIO;

-XapaKTepu30BaTh CTpOEHHUE, o01ue (PU3NIECKUE
1 XMMUYECKHE CBOMCTBA MPOCTBIX BEUIECTB-
HEMETAaJJIOB;

-00BSICHITH 3aBUCUMOCTb CBOMCTB (MM
MPEACKa3bIBaTh CBOMCTBA) XUMHUECKUX
AIIEMEHTOB-HEMETAIIIOB (paaHyc,
HEMETAJUIMYECKUE CBOICTBA AIIEMEHTOB,
OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA
AIIEMEHTOB) U 00pa3yeMbIX UMH COETUHEHUN
(KMCTIOTHO-OCHOBHBIE CBOMCTBA BBICIIIUX OKCHIIOB
Y TUAPOKCUJIOB, JIETYYHX BOJOPOIHBIX
COCTMHEHUH, OKHCIIUTEITbHO-BOCCTAHOBUTEIHHBIC
cBo¥icTBa) OT noJyoxkeHus B [lepuonnueckoit
cHUcTeMe XUMUYeCKux anementoB []. U.
Menneneena;

-OIMHUCHIBATH OOIINE XUMUUYECKHE CBOMCTBA
HEMETAJUIOB C MOMOIIbIO €CTECTBEHHOTO
(pyCCKOTO MU POJHOTO) SI3bIKA U SI3bIKA XUMHH;




pazHoBUAHOCTU. CUITMKAThl. 3HAUEHUE COEAMHEHUN KPEMHHUSI B
YKUBOM M HEXUBOU npupoe. [lonstue o cumukaTHon
MIPOMBIIIIJICHHOCTH.

HemoncTpanuu. O6pasiibl rajloreHoB — MPOCTHIX BellecTB. Biau-
MOJICHCTBUE TAJIOT€HOB C HATPUEM, C aTIOMUHUEM. BpITecHEHHE
XJIOpoM OpoMa WM oA U3 PacCTBOPOB UX COJIEH.
B3anmoneicTBue cepbl ¢ METAINIAMH, BOJOPOJIOM U KUCIOPOJIOM.
B3anMopeiicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C
Menbto. [lornomienue yriemMm pacTBOPEHHBIX BEIIECTB WIIM Ta30B.
Boccranosnenue menu u3 ee okcuja yriiem. O6pasibl IpupoIHbIX
COeIMHEHUH XJI0pa, cepbl, pocdopa, yriepona, KpeMHHUS.
OO0pasubl BaXXHEUIITNX VI HAPOJHOTO X035iCTBa Cynb(aToB,
HUTPATOB, KapOoHATOB, ocharoB. OOpa3Ibl CTEKIIA, KEPAMUKH,
[[IEMEHTA.

Jlaboparopusbie onbIThL. 20. [Tomydenue u pacrio3HaBaHUE BOJOPO-
na. 21. UccrnenoBanue nMoBEpXHOCTHOTO HATSXKEHUS BOJIBI. 22.
PactBopenune nepmaHranara Kajius WIM MEIHOTO KyIlopoca B
Boze. 23. I'maparanus o6e3BoxeHHoro cynbdara meau (II).

24. N3roToBieHue TUIICOBOTO OTHevarka. 25. O3HaKOMIICHHE C
KOJIJIEKIIEH OBITOBBIX (PHIIBTPOB.

26. O3HaKOMJIEHHE C COCTaBOM MUHEPAJIbHOMN BOJIBI.

27. KauecTBeHHas peakius Ha raloreHua-uoHsl. 28. [lonyuenue u
pacrno3HaBaHHe KHCIOPO/a.

29. I'openue cepsl Ha Bo3yxe U B kuciopoae. 30. CBoiicTBa
pa30aBIeHHON CEpHOM KUCIOTHI.

31. 3yueHue cBONCTB aMMUaKa.

32. PacnioznaBanue coneit ammonus. 33. CBoiicTBa paz0aBieHHON
a30THOM KUcIO0ThI. 34. B3anMmopeiicTBre KOHLIEHTPUPOBAaHHON
a30THOM KHUCIOTHI ¢ Mefbto. 35. 'openue pocdopa Ha Bo3ayxe U B
kuciopose. 36. PacrioznaBanue ¢ocdartos.

37. I'opeHue yrisi B KUCIOPOJE.

38. [lonydyeHue yroapHOU KUCTOTHI U U3YYEHUE €€ CBOMCTB. 39.
[Tepexon kapOOHATOB B THAPOKAPOOHATHL.

40. Paznoxxenue rugpokapbonata Hatpus. 41. [Tomyuenue
KPEMHEBOU KUCIOTHI U U3YYEHHE €€ CBOWCTB.

COCTaBJISITh MOJIEKYJISIPHbIE YPaBHEHUSI PEAKIIHA,
XapaKTepU3YIOIINX XUMHUYECKHUE CBOMCTBA
HEMETAJIJIOB U MX COCIUHCHUM, a TaKXKe
AJIEKTPOHHBIE YPAaBHEHUS MPOLIECCOB OKUCIICHUSI -
BOCCTAHOBJIEHUS; YPABHEHHUS JIEKTPOJIMTHYECKOU
JIUCCOLIMAIIMN; MOJICKYJISIPHBIE, MIOJIHBIE U
COKpaIlICHHbIC HOHHBIC YPAaBHEHUS PEAKIIHUI C
Y4aCTHUEM DJIEKTPOJIUTOB;

-yCTaHaBIIMBAaTh MPUUYNHHO-CJICICTBEHHbBIE CBSI3U
MEXK]ly CTPOCHHUEM aToMa, XMMUYECKOU CBA3BIO,
TUTIOM KPUCTAJUTMUYECKOM PEIIETKA HEMETAJUIOB U
WX COCIMHCHUM, UX OOIUMHU (PU3UICCKUMHU U XH-
MHYCCKHMMH CBOMCTBAMH;

-OMKUCHIBaTh XUMUYECKHE CBOMCTBA BOJOPO/IA,
raJloreHoB, KUCIIOPOa, Cepbl, a30T1a, dhocdopa,
rpaduTa, amMasa, KpEMHHS U UX COSAUHEHUH C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOT0 MIIN
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;

-OIHUCHIBATH CIIOCOOBI YCTPAHEHHUS )KECTKOCTH
BOJIbI U BBITIOJIHATH COOTBETCTBYIOIIUNA UM
XUMUYECKUM dKCTIEPUMEHT;

-BBIIIOJIHATH, HA0IIOAaTh U OIIUCHIBATH
XUMUYECKHUM SKCTIEPUMEHT MO Pacro3HABAHUIO
MOHOB BOJIOPOJa U aMMOHHUS, cynbdat-, kapoo-
HaT-, CHJIUKAT-, pocdat-, xjaopua-, 6poMu/-,
HOJIHUI-UOHOB;

JKCIIEPUMEHTAIILHO UCCIIEI0BATh CBOMCTBA
METAJJIOB U UX COEMHEHUH, PEIIaTh
AKCIIEPUMEHTAIIbHBIE 33]Ja4H 110 TEME
«HemeTtamie»;

-OIMHUCHIBATh XUMUYECKUM SKCIIEPUMEHT C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POJIHOTO) sI3bIKA U SI3bIKA XHUMHUH;

-TIPOBOJUTH PACUETHI IO XUMUYIECKUM (popMyiam
Y YPaBHEHUSIM PEaKLUid, TPOTEKAIOLIUX C
y4acTHEM HEMETAIJIOB U UX COCIUHEHHUI.
MeTanpeameTHblie pe3yJabTaTbl 00y4eHHU sl
Yyamuiicst 10JKEH YMeTh:




-OpraHu30BbIBaTh yueOHOE B3aUMO/ICHCTBHE B
rpymie (pacrnpenensTh posid, 10roBapuBaThCs
JpYT C APYTOM U T. 11.);

-NIpeIBUIETh (IIPOTHO3UPOBATH) MOCIEICTBUAL
KOJUIEKTUBHBIX PELLECHUN;

-IIOHUMAaTh IPUYMHBI CBOETO HEYCIIEXa U
HaXOJUTh CIIOCOOBI BBIXO/A U3 3TOM CUTYyalLlUU;
B IMAJIOTe C YYUTEJIEM YUUThCS BbIpabaThIBaTh
KPUTEPUU OLICHKU U ONPEIEIATh CTEIEHb
YCIIEHIHOCTH BBINOJIHEHUS CBOEH paboThI U pa-
OOTBI BCEX, UCXO/I U3 UMEIOUIUXCS KPUTEPUEB,
COBEPUICHCTBOBATH KPUTEPHUHU OLICHKU U
IIOJIB30BaTbCA UMM B XOJ€ OLIEHKU M CAMOOLICHKH;
OTCTanBaTh CBOK TOUYKY 3PEHHUs, apTyMEHTUPYS
ee; MOJITBEPKAaTh apryMEHTHI (pakTamu;
KPUTHUYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;
CIIyIIaTh PYTUX, NBITATHCS IPUHUMATH JIPYTYIO
TOUKY 3p€HUsI, ObITh TOTOBBIM U3MEHUTH CBOIO
TOYKY 3pEHHUS;

-COCTaBJIATh pedepar 1o onpeAeaceHHoi Gpopme;
OCYIIECTBIIATH KOCBEHHOE PA3ACINUTENBHOE
JI0Ka3aTeNIbCTBO.

IIpakTUKyM
2.

CaoiicTBa
COCTMHEHHI
HEMEeTAJLI0B

1. Pemenue skcriepuMeHTaNbHbIX 3a7a4 1o TeMe «lloarpymnna
raJIOr€HOBY.

2. Pemenne sxkcnepuMeHTaNIBHBIX 3a71a4 1o TeMe «lloarpyrma
KHUCIIOPOJIay.

3. [lonyuenue, coOupanue U pacrio3HaBaHHUE Tra30B.
IIpeameTHbIE pe3ybTaThl 00y4eHHS

VYyamuiicst JOJKEH YMETh:

06pamaTLc51 C J'Ia60paTOpHBIM OGOpy&OBaHI/ICM " HAarpCBaTCJIbHbI-

MHA HpI/I60paMI/I B COOTBETCTBHUHU C HpaBI/IJ'IaMI/I TCXHUKHN
0E30IMacHOCTH;

HaOII0JaTh 32 CBOMCTBAMM HEMETAIIJIOB U MX COEIUHEHUI U SIB-
JICHUSIMU, TIPOUCXOSIIUMH C HUMU;

OIINChIBATH XI/IMI/I'-ICCKI/Iﬁ 3KCHepI/IMeHT C MOMOIIIBIO €CTECTBCH-
HOTO (PYCCKOTO HJTH POJTHOTO) SI3bIKA U SI3bIKA XHUMUHU;

AeJ1aTh BBIBOABI 110 pesynLTaTaM HpOBe}IeHHOFO 3KCHepI/IMeHTa.
MeTanpeaMeTHbIe Pe3yJIbTAThI 00yUYeHHs

IIpenmeTrHble pe3yJibTaThl 00yYeHUs
Yyamumiics 10KEH YMEThb:

-o0pararbcst ¢ 1a00paTOpPHBIM 000PYIOBAHUEM U
HarpeBaTelbHBIMH TPUOOpPaMU B COOTBETCTBHUHM C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;

Ha0JI0AaTh 32 CBOMCTBAMU HEMETAIIJIOB U MX
COEIMHEHUH U SABJICHUSMU, TPOUCXOASIIUMH C
HUMU;

-ONUCHIBATh XUMUYECKHM SKCIIEPUMEHT C
MIOMOIIIBIO €CTECTBEHHOT'O (PYCCKOTO MM
POJIHOTO) SA3bIKA U SI3bIKA XUMUH;

JIeNIaTh BBIBOJIBI 110 pE3yJbTaTaM IIPOBEJEHHOTO
AKCIIEPUMEHTA.

MeTtanpeameTHbie pe3yJbTaThl 00y4eHHs
VYyammiics 10KEH yMeThb:

-ONpeAeNsaTh, UCX0s U3 y4eOHOM 3a1auu,
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VYyamumiics A0JIKEH YMETh:
OIIpeNIeJIATh, UCXO U3 YyUeOHOM 3a/1aun, HEOOXOJUMOCTb UCIIONb-
30BaHMsI HAOMIOCHUS T SKCIIEPUMEHTA.

HE00XO0AMMOCTH MCTIOJIb30BAaHMs HAOIOACHUS WIIH
HKCIEPUMEHTA.

JMYHOCTHBIC- (POPMUPOBaHUE MTO3HABATEIHHOTO
UHTEpeca

HauaabHble
cBelleHus 00
OpPraHuYecK
HX
coeIMHeHus
X

VYrunesonopoasl. Heoprannueckue u opraHu4ecKue BEeeCTBa.
VYrneBonpl. MeraH, 3TaH, IPOIaH KakK MpeAesIbHbIE YIIEBOA0POIbI.
OTUJEH U alleTUIEH KaK HellpeieIbHble (HEHACHIILIEHHBIE)
yriieBoopoasl. ['openue yrineBogoponos. KauecrBeHHbie
peaxkiuy Ha HelpeieabHble coequHeHMs. Peakuu
JNErUIpUPOBAHUSL.

Kucnoponcoaepkaiiue opraHu4ecKue COeTMHEHUS. ITUIIOBBIN
CIUPT, €ro MOoJy4YeHHe, IPUMEHEHNE U (U3NOIOTUYECKOE
nencreue. TpéXaroMHbIN cIUpT- IIALepuH. KauecTBeHHast
peakiys Ha MHOTOaTOMHbBIE CIIUPThL. Y KCYCHas, CTe€apUHOBAs U
OJIEMHOBAsI KUCJIOTHI- IPEACTABUTENH Kilacca KapOOHOBBIX KUCIIOT.
Kupsl. Mblna.

A3oTcozepikaliie OpraHu4eckie CoeIMHEeHNs. AMUHOIpYIIIA.
AMUHOKHUCIOTEL. AMUHOYKCYCHas KucloTa. benku (mpoTenHsl),
uX (DYHKIIMH B )KMBBIX OpraHn3mMax. KauecTBeHHbIE peakuy Ha
OenKu.

JemoncTpaunu. Mozenn MOJIEKyJT METaHa, 3TaHa, POIaHa,
STUJICHA U aneTwieHa. B3anmoneiicTBue sTuieHa ¢ OpoMHOK
BOJION M pacTBOPOM IepMaHTraHaTa Kajaus. OOIme XuMUIecKre
CBOMCTBA KMCJIOT Ha IPUMEPE YKCYCHOM KUCIOThI. KauecTBEHHBIE
peaxkiuyu Ha MHOIOATOMHBIE CITUPTBHI.

JlaGopaTopHublie onbIThl. 42. KauecTBEeHHBIE peaKIKi Ha OCNKH

IIpeagMeTHbIE pe3yabTATHI 00y4eHH .
VYyanuiicst 10JKEH YMeTh:

- BIIQJICTh MOHATUSAMH «BaJCHTHOCTHY, «CTEMECHBb
OKHCJICHUS», «KOCHOBHBIE MOJIOKEHHS TEOPUU
A.M. Byrneposa»

- 00BACHATH MPUUUHBI MHOTOOOpa3us
YIJIEPOJHBIX COCIMHEHUM

- 3aMKICHIBATh MOJIEKYISPHYIO, CTPYKTYPHYIO,
AIIEKTPOHHYIO (POPMYIIBI, HA3BIBATH UX IO
CHUCTEeMaTUYECKON HOMEHKIIAType

- 00BSCHATPH KJIACCU(UKAIIUIO CITUPTOB, 1aBaTh
HA3BaHMsI CIIUPTaM, 3alHUCHIBATh (POPMYIIBI U
COOTBETCTBYIOIINEC YPABHCHUS XUMHUCCKUX
peaxkiuu

- 3aMKCHIBATH MOJICKYIIIPHYIO, CTPYKTYPHYIO
(dbopMyIibl, Ha3bIBATh IO CUCTEMATHUECKOM
HOMEHKJIAaType

MertanpeaMeTHble pe3yJbTAaThl 00y4eHusl.
Yyanmuics J0JKEH yMeTh:

- CTaBUTH U GOPMYITUPOBATH IPOOIEMY YPOKa,
CaMOCTOSITENIbHO CO3/1aBaTh AJITOPUTM
JESTEIIbHOCTH MPHU PEIICHUH MPOOIEMbI

- BBIOMPATh OCHOBAHUS Y KPUTEPHUH IS
KJaccupuKauu

-npeoOpa3oBbIBaTh HH(OPMALIKIO U3 OJHOTO BUJA
B JIPYToil ¥ BBIOMpATH AJist cebst yaoOHyro popmy
¢bukcauuu npeacTaBieHus nHGopManuu

- CaMOCTOSITEIHHO CO3/1aBaTh aITOPUTM
JESTEIbHOCTH MPH PELIeHUH MPodsieM
Pa3IMYHOTO XapaKTepa

-OTCTaWBaTh CBOIO TOUKY 3pEHUS, IPUBOIUTH
apryMEeHTHI, TOATBEpK1as uX pakTamu
-pa3nuyaTth B YCTHOW peyu MHEHUE,
JIOKA3aTeNbCTBA, THIIOTE3bI




-COTpYJHHYATH C yYUTEIEeM B IOUCKE U cOope
uHpOpMalNH, CIYIIATh €ro

- IPUHUMATh U COXPAHATh y4eOHYIO 3a/1auy,
IUIAHUPOBATh CBOM JEHCTBUS B COOTBETCTBUHU C
IIOCTaBJICHHOM 3a7ja4ei U YCIIOBUSIMU €€
peaIn3aIum.

0000menue
3HAHUI 1O
XMMMHH 32
Kypc
OCHOBHOM
ITKOJIBI.
IToaroroBka
K OI'9
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IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX
anemenToB JI. 1. MenpaeneeBa. ®u3nyeckuii CMbICT TOPSIKOBOTO
HOMeEpa 3JIEMEHTa, HOMEPOB NIEPUO/A U IPYMIIBI. 3AKOHOMEPHOCTH
W3MEHEHMsI CBOMCTB 3JIEMEHTOB U UX COEMHEHUI B IIepUoiax u
rpynnax B CBETE MPEACTABIECHUN O CTPOEHUH aTOMOB 3JIEMEHTOB.
3HayeHue NepruoANYECKOro 3aKOHa.

Buibl XuMu4eckux cBA3€i U TUIbI KPUCTAIIMUECKUX PELIETOK.
B3auMocBs3b CTpOEHUS U CBOWCTB BEILECTB.

Knaccugukanus XuMHUecKuX peakiuii o pa3IMIHbIM IPU3HAKAM
(4UCII0 M COCTaB pearupyroux U o0pa3yroIIUXCs BEUIECTB; Ha-
JIYMe TPAHUIBI pasnena ¢a3; TermIoBoi 3G PeKxT; n3IMeHEeHne
CTEIEHeH OKUCIIEHUs aTOMOB; MCII0JIb30BaHHE KaTallu3aTopa;
HampasJieHue npoTekanus). CKOpocTb XUMHUUECKHUX PEaKLMi 1
¢baxTopsl, Brustonye Ha Hee. OOpaTUMOCTh XMMUYECKUX peaKIuil
1 CIIOCOOBI CMEIIEHUSI XUMUYECKOTO PaBHOBECHSI.

IIpocteie u cnoxHble BeniecTsa. MeTamisl U HemeTasuibl. ['eHeTu-
YeCcKHUe psAJibl MeTalljla, HEeMeTalla ¥ epexoHOro MeTaa.
OKcubl ¥ THAPOKCHUIBI (OCHOBAHHUS, KUCIIOTHI, aM(pOTEpHbIE
THIPOKCHIBI), conu. VX cocraB, kinaccudukanus 1 odmue
XMMHYECKHE CBOICTBA B CBETE TEOPUH IEKTPOIUTHIECKON
JUCCOLIUAIIUN

IIpeameTHbIE pe3yJbTaThl 00yUeHUsI
Yyanuiics 10JKEH YMeTh:

-MCIOJIb30BaTh MPH XapaKTEPUCTUKE
MPEBPAILICHUH BEIIECTB MOHATHS: «XUMUYECKas
peaKIus», «PEAKIUU COSTUHEHUS», «PEAKIIUN
Pa3IIOKECHUNY, «PEAKIIUA 0OMEHAY, «PEaKIuu
3aMEICHUS», «PEAKIIUN HEUTpaIH3aIlun»,
(OK30TEPMHUYECKHUE PEAKIINNY», «IHIOTEPMUUYECKUE
PEaKIun», «0OPATUMBIC PEAKITUNY,
«HEOOpaTHMBbIC PEAKIIMIY, «OKHUCITUTEIBHO-
BOCCTAHOBHUTEJIBHBIC PEAKIINNY, KTOMOTECHHbBIC
peaKkIn», «reTepOreHHbIC PEAKIIUN,
«KATATUTHYECKUE PEAKIIUNY, HEKATATUTHIECKUE
pEaKIum», «TeraoBoi d3PHeKT XUMHUECKON
PEaKINM, «CKOPOCTh XUMUYECKON pPEeaKIumy,
«KaTann3aTopy;

-XapaKTepU30BaTh XMMUYECKUE JIEMEHThI 1 —3-
r'0 MEPUOJIOB 0 UX MOJOKEHUIO B
[Teproanueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MeHpaeneeBa: XUMAYECKHM 3HAK,
MOPSIIKOBBIN HOMEP, TIEPHUO/I, TPYIINa, MOATPYIIIa,
OTHOCHUTEJIbHAs aTOMHAas Macca, CTPOCHHUE aToMa
(3apsiz siapa, YMCIIO TPOTOHOB M HEHTPOHOB B
sqpe, o0Iee YUCiIo EKTPOHOB, paclpeie]ieHIe
AJIEKTPOHOB IO JIEKTPOHHBIM CJIOSIM, TIPOCTOE
BelIecTBO, GopMyIia, Ha3BaHUE U THII BBICIIIETO
OKCHJIa ¥ THAPOKCHU/IA, JIETYIETO BOJOPOIHOTO
coeMHeHus (17151 HEeMETaJlIoB));
-XapaKTeprU30BaTh OOIHE XUMHIECKIE CBOMCTBA
aM(pOTEepPHBIX OKCHJIOB ¥ THAPOKCHUIOB;
MIPUBOIUTH IPUMEPHI PEAKITUH,
MOATBEPKIAIOIINX XMMUYECKUE CBONCTBA
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aM(pOTEePHBIX OKCHJIOB ¥ THAPOKCHUIOB;

JIaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIUHI 1O
YHUCIIY U COCTaBY UCXO/JHBIX BEIIECTB U
MPOJYKTOB PEAKINH; TEIJIOBOMY 3D (PexTy;
HaIIPaBJICHUIO MPOTEKAHUS PEAKIINHI; U3MEHEHHIO
CTEIEHEN OKUCIICHUS 3JIEMEHTOB; arperaTHOMY
COCTOSIHUIO UCXOJHBIX BELIECTB; YYACTHUIO
KaTajn3aTopa;

-00BSICHITH U IPUBOUTH MPUMEPHI BITHSTHHS
HEKOTOPBIX (aKTOPOB (MPUPOa pearupyromux
BEILIECTB, KOHIIEHTPALXs BEUIECTB, IaBJICHUE,
TEeMIIepaTypa, KaTajau3aTop, HIOBEPXHOCTh
CONPUKOCHOBEHUSI PEAarupyrouX BEIIECTB) HA
CKOpPOCTb XUMHUYECKHUX PEaKIIMii;

HaOJII0aTh M ONKCHIBATh YPABHEHUS PEaKIIUi
MEXy BEIlIECTBAaMU C IIOMOLIBIO €CTECTBEHHOTO
(PyCCKOTO WU POJTHOTO) SI3bIKA U A3BIKA XUMUH;
MIPOBOJIUThH ONBITHI, OJATBEPKAALOLIUE
XUMHYECKHE CBOMCTBA aM(DOTEPHBIX OKCUIOB U
TUAPOKCHJIOB; 3aBUCUMOCTb CKOPOCTH XUMH-
YECKOM PeaKIuu OT Pa3InuHbIX (DAKTOPOB
(mpupoaa pearupyoIrx BemecTB, KOHIICHTPAIUs
BEILIECTB, JABJICHHUE, TEMIIEpaTypa, KaTalinu3arop,
MOBEPXHOCTh CONPUKOCHOBEHUS PEArupyroIINX
BEIIIECTB).

MeTanpeameTHblie pe3yJabTaTbl 00y4eHU sl
Yyamuiics 10IKEH YMeThb:

-OTIPEEIISTh 1eJIb Y4eOHOU e TETbHOCTH C
MTOMOIIBIO YYUTENS U CAMOCTOSTENBHO, HCKATh
CpEJ/ICTBa €€ OCYIIECTBICHUS, paboTas 1o IJIaHy,
CBEPSATH CBOU JEHUCTBHUS C LIETBIO U NPU
HEO0OXOIMMOCTH HCTIPABIIATH OITHOKH C TIOMOIIBIO
YUUTENS U CAMOCTOSITENIbHO; COCTaBIISATh
AHHOTALIMIO TEKCTA;

-CO3/1aBaTh MOJIENHU C BbIIEJIEHUEM
CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA U
MPEACTABICHUEM UX B POCTPAHCTBEHHO-
rpaduIecKoi WM 3HAKOBO-CUMBOJIHUYECKOM




opme;

-OIpeeNsTh BUAbI Kiaccuukaiu
(ecTecTBEHHYIO M HCKYCCTBEHHYIO);
OCYIIECTBIISATH MPSIMOE AETYKTUBHOE
JI0Ka3aTeIbCTBO.

yMemb: YCTaHABIUBATH CBS3b MEXKIY IIEJIbIO
HU3YUCHUA XUMHU U TCM, IJI 4ETO OHA
OCYIIECTBIISIETCS (MOTUBAMHU); BBIIOJIHSTH KOP-
PUTHPYIOIIYIO CAMOOIICHKY, 3aKII0YAIOLTYIOCS B
KOHTPOJIE 3a MPOLIECCOM U3yYEHUS] XUMUU U
BHECCHUHN H€06XOHI/IMI)IX KOPpPCKTHBOB,
COOTBETCTBYIOIIIMX 3TarlaM U croco0aM U3ydeHus
Kypca XUMHU; BBIIOIHATE PETPOCIIEKTUBHYIO
CaMOOIIEHKY, 3aKTIOYAIOIIYIOCS B OLIEHKE
nporiecca u pe3ysbTaTta H3y4eHUs Kypca XUMHUH
OCHOBHOI! IIKOJIbI, TOJBEACHUH UTOTOB HAa OCHOBE
COOTHECEHHUSI LIeJIel U pe3yIbTaTOB; CTPOUTH
JKU3HEHHBIE U TPO(HeCCHOHATbHBIC TIAHBI C
YUYCTOM KOHKPETHBIX COLIMAJIbHO-UCTOPHUICCKUX,
MOJIMTUYECKUX U IKOHOMHUYECKHX YCIIOBHIA,
0CO3HABaTh COOCTBEHHBIE [IEHHOCTH U
COOTBETCTBUE MX MPUHUMAEMBIM B KU3HU
pELICHHSIM; BECTH JUAJIOT Ha OCHOBE PaBHO-
MIPaBHBIX OTHOIIEHUI U B3aMHOTO YBa)KEHUS;
BBIJACIATH HpaBCTBCHHBIﬁ ACIICKT IIOBCACHUA 1
COOTHOCHUTD MTOCTYNKH (CBOU U APYTUX TOJIEH) U
COOBITHSI C TPUHSITHIMU 3TUYECKUMU HOPMaMHU; B
npeaenax CBOMX BO3MOKHOCTEN
MPOTUBOICHCTBOBATH ICUCTBUSAM U BIHSHHUSIM,
MPEACTABIIAIOIIUM YIPO3y KU3HH, 340POBbIO U
0€30MMacHOCTH JTUYHOCTH U 00IIeCTBa

Hroro 68
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