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| . ITosicHUTEJbHAS 3aANMUCKA

Pabouas mporpamma coctaBieHa B cooTBeTcTBUE ¢ PI'OC OO0 ocHoBHOM 00pazoBaTenbHOl mporpammoit COO MBOY
COII Ne 8r. BazeMmbl Cmonienckoit obnactu, ycraBoM MBOY  COII Ne 8 r. Bsizbmbl CMosieHCKOM 0071aCTH, Y4€OHBIM TUTAHOM
MBOY COIII Ne 8 1. Bsizbmbl CMmolieHCKOM 00sactu, yaeOHO-MeTonuueckum komiuiekcom (I'abpuensna O.C. Xumus: 11
KJ1acc: YUeOHMK I ydamuxcsi oomeoopazoBarenbHbix yupexaenuit / O.C. 'abpuensna; mnox pea. npod. O.C. I'abpuensna. —
7-¢ m3n., crepeorunHoe. — M.: Jlpoda, 2021.) u IlpumepHOi mporpamMMbl OCHOBHOTO OOIIETO OOpa3oBaHHSA IO XUMHUU U
porpamMmoii mo kypca xumust s 11-ro knacca o0meo06paszoBarenbHbix yupexaenuit O.C. ['abpuensH.

Bo3moskHa peanuzanysi mporpamMMmbl ¢ IPUMEHEHUEM AJIEKTPOHHOTO OOYYEHMS U JAUCTAHIIMOHHBIX 0Opa30BaTENIbHBIX
TEXHOJIOTUH.

[log »neKTpOHHBIM OOy4YEHHMEM TIOHMMAETCsl OpraHu3auus o00pa30BaTebHOM JAESITENbHOCTH C NPUMEHEHUEM
comepxaiieiicss B 0a3ax JaHHBIX M MCIHOJB3yeMOW TMIPU peaju3alud 00pa3oBaTelIbHbIX MpOorpaMM HH(OpManuu u
obecrnieynBaIIMX €€ 00padOTKy WH(POPMAIMOHHBIX TEXHOJOTUM, TEXHUYECKUX CPEICTB, a Takke HHGOPMAIMOHHO-
TEJIEKOMMYHUKAITMOHHBIX CETeH, 00ECIeUnBaIONIUX IMepe/ady MO JUHUSIM CBSI3U yKa3aHHOW WH(OpMaluu, B3aUMOJICUCTBUE
oOyyJaromuxcst U MeNarorueckux paboTHUKOB. [loa MUCTaHIIMOHHBIMU OOpa30BATEIBHBIMU TEXHOJIOTHUSIMU TMOHUMAIOTCS
o0Opa3oBaTeNbHbIE TEXHOJIOIMH, PEAIN3yeMble B OCHOBHOM C MPUMEHEHUEM HH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CETen
IIPHU ONIOCPEIOBAHHOM (Ha PacCTOSHUMN) B3aMMOJICHCTBUM 00YYAIOIIUXCS U MeIarornuyecKux paboTHUKOB.

[Ipu peanuzammu mnporpaMMbl C TNPUMEHEHHUEM DJJIEKTPOHHOTO OOY4YeHUS U JAUCTAHIIMOHHBIX 00pa30BaTEIBHBIX
TEXHOJIOTMA  OpPraHU3YEeTCS TMPOBEJCHUE YYEOHBIX 3aHATHUN, KOHCYJIbTAIlMi, BEOMHAPOB HA IMIKOJHLHOM MOPTAaJie WU WHOU
maThopMe ¢ UCIIOIH30BAHUEM PA3TUYHBIX JIEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB:

e e-mail, TUCTaHITMOHHBIC KOHKYPCHI, OJTUMITHAIBL;

® IMCTAHIIMOHHOE caMmoo0yueHue u ooyuenue B InTepHere;

® BUJICOKOH(EPEHIINH;

e omn-line TecTupoBaHue;

e IHTEpHET-YPOKU;

e cepBucel AUC «O6pazoBanuey, SKmacc, Mockosckas OnektponHas Illkona, Poccuiickas Onexktponnas Illkomna,
HNudoypox, Yun.py, «IIpocsemenue», 0zschool.vzm.su u ap.;



e 00y4eHHE C TUCTAaHIIMOHHOM nojaepxkoi: skype, Zoom,WhatsApp, Viber u ap.
PabGouas mporpamma 1iiist 8 kiacca npeaycMmaTpuBaeT oOydyeHue XuMUM B o0beMe 2 Jaca B Henelo (68 4yacoB), B TOM YHCIIE Ha

KOHTPOJIbHBIE pabOThI- 6 4acoB, MpakTUYeCKHe paboThl —3 Yaca.

OcBoeHuEe OTIEIbHBIX YYEOHBIX MPEAMETOB M KYpCOB BHEYPOUHOM JAESATEIBHOCTH BO3MOXHO C HCIOJIb30BAHUEM
JUCTAaHUMOHHBIX 3HaHWU. OcHOBHBIMH 3neMeHTaMu cuctembl DO u JIOT sBmsrorcs: oOpa3oBarenbHbIE OHJIANH-TIIATPOPMBI;
uudpoBbie 00pa3oBaTEIbHBIE PECYPCHI, Pa3MENIEHHBIE HA 00pa30BaTENbHBIX CalWTax; BUACOKOH(pepeHIuU; BeOuHapsl; skype —
oOweHue; e-mail; oOMauHbIe CEPBUCHI; ANEKTPOHHBIE HOCUTENH MYJIBTUMEIUNHBIX MPUIOKEHUN K YYEOHHKaM; 3JEKTPOHHBIE
noco6usi, pazpadboTaHHble ¢ YU4ETOM TpebOoBaHUH 3akoHOAaTeNbcTBa PO 006 00pa3oBaTebHOM e TENbHOCTH.

Cpok peanuzaiuu pabouei mporpammsel — 1 To/I.

[Tporpamma paccunTana Ha 68 yacoB B roJi (24aca B Hezeno). [Iporpammoii mpeaycMOoTpeHo IpoBEIEHHUE:
- KOHTPOJIbHBIX padoT 2 qyaca

- IPaKTUYECKUX paboT 2 9acoB

Il. Ilnanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI0 peaIMeTa



JIMYHOCTHBIE Pe3yJIbTaThI

3HaTh W MOHHUMATh: OCHOBHBIE MCTOPUYECKUE COOBITHS, CBSI3aHHBIE C Pa3BUTUEM XHMHUHU U OOIIECTBA; JOCTHXKECHUS B
00JIaCT XMMUU U KYJIbTYpPHBIE TPAAUIMH (B YACTHOCTH, HAY4YHbIE TPAJULIMU) CBOEH CTPaHbI; OOIIEMUPOBBIE TOCTHKEHUS
B 00JIaCTH XHMMUU; OCHOBBI 3JI0pOBOro 00pa3a >KU3HM; MpaBUJIa MOBEICHUS B UPE3BbIUAHBIX CUTYalUSX, CBS3aHHBIX C
BO3/CHCTBUEM pa3IMYHBIX BEIIECTB; COLMAIbHYIO 3HAUMMOCTh M COJIep)KaHuEe Mpodeccuil, CBA3aHHBIX C XHUMUEH;
OCHOBHBIE IPaBa U 00513aHHOCTH IPAKJAHWHA (B TOM YHCJIE YYalIerocs), CBA3aHHbIE C JTMYHOCTHBIM, TPO(PECCHOHATBHBIM
Y KU3HEHHBIM CaMOOIIPEACIICHUEM;

WCIIBITBIBATh: YyBCTBO TOPJOCTH 332 POCCUMCKYI0 XMMHUYECKYI0 HAYKY M YBaXKCHHE K MCTOPHUM €€ Pa3BUTHUS; YBAXKECHUE U
MPUHATUE JOCTH)KEHUM XMMHHU B MHUPE; YBAXKEHUE K OKPYXKAOUM (y4allUMCS, YUYUTENISIM, POAUTENSIM U Ap.) — YMEThb
CJIyIIaTh W CIBIIIATh NapTHEpa, MPU3HABAThH MPABO KaKI0T0 HAa COOCTBEHHOE MHEHHME M NMPUHUMATh PEUICHUS C yYETOM
MO3ULIUNA BCEX YUYaCTHUKOB; CAMOYBAKEHHE U SMOIIMOHAIBHO-TIOJIOKHUTENBHOE OTHOLIEHHUE K ce0e;

MPU3HABaTh: LIEHHOCTb 3/I0pPOBbS (CBOETO M JPYrMX JIOJeH); HEOOXOJMMOCTh CaMOBBIPAXKEHUS, CamMoOpeaIn3allui,
COLIMAJILHOTO NIPU3HAHUS,

OCO3HaBaTh: FTOTOBHOCTH (MJIM HEFOTOBHOCTH) K CAMOCTOSITEIbHBIM NIOCTYIIKAM U JEHCTBUSAM, IPUHATHIO OTBETCTBEHHOCTH
3a UX pe3yJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTb) OTKPHITO BBIPAXaTh M OTCTAMBATH CBOKO TMO3MIMI0 U KPUTHYHO
OTHOCHUTBCS K CBOMM IIOCTYIIKaM;

MPOSIBIISATE: J10OPOKENTATENbHOCTh, JOBEPUE M BHUMATEIBHOCTH K JIIOJSM, TOTOBHOCTh K COTPYIHUYECTBY M JpYyxkOe,

OKa3aHUIO IMMOMOIIN HYXKIAOIMUMCS B Heﬁ, YCTOI‘/’I‘II/IBBII\/i I103HABATEIILHBIN HHTCPCC, NTHULIUATHUBY U JIF0003HATEILHOCTD B



U3Y4YCHUU MHUpa BEIIECTB M PEAKUUM; LEJICYyCTPEMIICHHOCTh M HACTOMYMBOCTh B JOCTH)KEHUHU LEJIEH, TOTOBHOCTh K
MIPEOJIOJICHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOYKHOCTH IO3HAHHUS MPUPOIBI, HEOOXOAUMOCTH Pa3yMHOTO
UCIIOJIb30BaHUS JOCTH)KEHUI HAYKU M TEXHOJIOTHM JIJIsl pa3BUTHS OOILECTBA;

YMETh: YCTaHABJIMBATh CBA3b MEXKJY LEIbI0O M3YYECHHS] XUMUU U TEM, JJI1 YEero OHa OCYIIECTBIAETCS (MOTHUBaMM);
BBIMIOJIHATH MPOTHOCTUYECKYIO CAMOOLIEHKY, PETYJIUPYIONIYI0O aKTUBHOCTD JINYHOCTH Ha 3TaIle €€ BKIIOYEHUS! B HOBBII BUJL
JESTeIbHOCTH, CBSI3aHHBIM C HauajioM H3y4Y€HHUS HOBOTIO Y4eOHOTO NMpeAMeTa — XHUMHHU; BBINOIHATH KOPPUTHPYIOIIYIO
CaMOOILICHKY, 3aKJIIOUAIOIYIOCS B KOHTPOJIE 3a MPOLECCOM H3YYEHHsS XMMHUHM U BHECEHUU HEOOXOAMMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX ATalaM M CHoco0amM M3y4eHHs Kypca XMMHUU; CTPOUTH JKU3HEHHBIE U MPOPECCHOHAIBHBIE IUIaHBI C
Y4ETOM KOHKPETHBIX COLIMAIbHO-UCTOPUYECKUX, MOJUTUYECKUX U SKOHOMHMUECKHUX YCIOBHI; OCO3HaBaTh COOCTBEHHBIE
LIEHHOCTH U UX COOTBETCTBUE MPUHUMAEMBIM B JKU3HU PEIICHUSIM; BECTH IHAJIOT HA OCHOBE PAaBHOIPABHBIX OTHOIIEHUI U
B3aMMHOI'O YBa)KCHHUS; BBIICISATh HPABCTBEHHBIM aCIEKT MOBEIEHUS U COOTHOCHUTDH MOCTYIKU (CBOM U APYTUX JIIOAEH) U
COOBITHS C MPUHATBIMU 3TUYECKUMHU HOpMaMU; B Ipejesiax CBOMX BO3MOXKHOCTEM MPOTUBOJECHCTBOBATH NEHUCTBUSAM U
BIIUSIHUSAM, MPEACTABIISIIOLUIUM YyTPO3y KU3HH, 3J0POBBIO0 U 0€30MACHOCTH JINYHOCTH U 00I1IECTBA.

MeranpeaMeTHbie pe3yJibTaThl

ONpeaeNsaTh MIPOOJIEMBl, T. €. YCTAHABINBATH HECOOTBETCTBUE MEXTY JKEJIAeMbIM U JCHCTBUTEIBHBIM;

COCTABJISITh CJIOKHBIN IJIaH TEKCTA;

BJQJ€Th TaKUM BHJOM M3JIO)KEHHMSI TEKCTa, KaK T[IOBECTBOBAHHWE; II0J] PYKOBOJACTBOM YUUTENs TMPOBOAUTH
HEMOCPEACTBEHHOE HAOIIOACHHUE;

ImoJa PYKOBOACTBOM YUHTCIIA O(I)OpMJ'I}ITI) OTYCT, BKJII-O‘I&IOHII/Iﬁ OIMNCaHHuC Ha6JII-0I[CHI/I}I, €TI0 PE3yJIbTAaTOB, BBIBOJOB,



UCIOJIb30BaTh TAKOM BUJI MBICJICHHOTO (MI€aTbHOT0) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJIEIMPOBaHUE (Ha MPUMEpPE 3HAKOB
XUMHUYECKUX DJIEMEHTOB, XUMUIECKUX (POPMYI);

HCIIOJIH30BaTh TAKOW BUJ MAaTEPHAIBHOTO (IMMPEAMETHOTO) MOICTUPOBAHMS, KaK (PU3UIECKOEe MOJCIHPOBaHNE (Ha MpUMEpE
MOJIETUPOBAHUS ATOMOB U MOJICKYJI);

MOJIy4aTh XUMHUYECKYI0 MH(POPMAIUIO U3 PA3IUYHBIX UCTOYHUKOB; OMPEACNISITh OOBEKT M aClEeKT aHalin3a M CHUHTE3a;
ONPENIENIATh KOMIIOHEHThl OOBEKTa B COOTBETCTBHMU C ACIEKTOM aHalii3a M CUHTE3a; OCYIIECTBIISITh KAUECTBEHHOE U
KOJIMYECTBEHHOE ONMKMCAHNE KOMIIOHEHTOB OOBEKTA; ONPEACNIATh OTHOLIEHUSI O0BEKTA C JPYTUMHU 00BEKTAMU; ONPEIEIATh
CYILIECTBEHHBIC MTPU3HAKN O0BEKTA.

dbopMyIUpPOBATH TUIIOTE3Y IO PEIICHUIO MPOOJEM; COCTaBJISITh MJIAH BBIMOJHEHUS YUEOHOUM 3ajauu, peuieHusl mpooiem
TBOPYECKOTO ¥ MOMCKOBOT'O XapaKTepa, BHIMOJHEHHS IPOCKTA COBMECTHO C YUUTEJIEM;

COCTaBJISITh HA OCHOBE TEKCTA TAOJIMIIBI, B TOM uucie ¢ npuMenennem cpeacts UKT;

M0/1 PYKOBOJICTBOM YUMTEJIS MPOBOJIUTH ONIOCPEOBAHHOE HAOJIOICHUE;

M0J1 PYKOBOJICTBOM YUUTENs 0(QOPMIISITh OTYET, BKIIFOUAIOIIUNA OMMCAHUE IKCIIEPUMEHTA, €r0 PE3YyJIbTaTOB, BHIBOJIOB;
OCYIIECTBIISTh MHIYKTUBHOE 00001IeHHE (0T €AMHUYHOTO JOCTOBEPHOTO K OOIIEMY BEPOSITHOCTHOMY), T. €. ONPEIETSTh
oO1ue CyIecTBeHHbIC TPU3HAKH IBYX U 00jiee 00BEKTOB U (PMKCUPOBATH UX B (DOPME MOHATUS WU CY>KICHUS;
OCYILIECTBIIATh JEAYKTUBHOE 0000I1IeHHe (TOABEACHNE €IWHUYHOTO JOCTOBEPHOIO MOJI OOIlee JI0CTOBEpHOE), T. €.
aKTyaJIM3UpOBaTh MOHATHE WIH CYXKJIEHUE, U OTOXKAECCTBISATh C HUM COOTBETCTBYIOLIUE CYIIECTBEHHBIE MPU3HAKU OJTHOTO
win 0oJiee 0OBEKTOB; ONPEAEISITh aCMEKT KIACCU(PUKALIMU; OCYIIECTBIISATh KJIACCH(PUKAIUIO;

3HATb U UCIIOJIb30BaTh PA3JIMYHBIC (1)0pr1 MpCACTaBJICHUA KJIaCCI/I(bI/IKaHI/II/I.



¢ DPA3JINYAaTb KOMIIOHCHTHI JOKA3aTCJIIbCTBA (TCSI/IC, APryMCHTBI U (1)OpMy I[OKa?:aTeJIBCTBa);

¢ OCYHECCTBIATH NPAMOC HHAYKTUBHOC JOKA3aTCIbLCTBO.

IIpegmeTHbIE pe3yibTaThl:

BbINyCKHUK HAYYHTCS:

XapaKTCPU30BaTh OCHOBHBLIC METOAbI ITIO3HAHUA! Ha6J'HOI[eHI/Ie, HU3MCPCHUC, DKCIICPUMCHT,
OIMChIBATh CBOMCTBA TBCPABIX, KUIKUX, T 33006p213HI>IX BCHICCTB, BBIACIIAA NX CYHICCTBCHHLIC IIPU3HAKHU,

PACKPBIBATh CMBICII OCHOBHBIX XHWMHYCCKHX MOHSITUI «aTomM», «MOJICKYJIa», «XUMHYECKUI QJICMCHT», «IIPOCTOC

BCHICCTBO», KCJIOKHOC BCHICCTBO», KBAJICHTHOCTL»?, KXUMHUUCCKAA pCaKIUs», UCITIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU,

PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChI BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHON TEOpUU;
pa3ianyaTh XUMUYECKUE U (PU3NUYECKHUE SIBICHUS;

Ha3bIBaTh XUMUYECKHUE DJICMEHTBHI;

OTIPE/IEIISATh COCTaB BEUIECTB M0 UX (HhopMyaMm;

OTIPEIETISATH BAJICHTHOCTh aTOMa 3JIEMEHTa B COCTMHEHUSX;

OTIPEAETISATH THI XUMHUYECKHUX PEaAKIIHiA,

HA3bIBATh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUi;

BBISIBJISITH PU3HAKH, CBUIETEILCTBYIOIINE O MPOTEKAaHNH XUMUYECKON PEAKIINH TP BBHIITOJIHEHUU XUMUYECKOTO OMBITA;
COCTaBIIATH (OPMYJIbI OMHAPHBIX COETUHEHUH;

COCTABJIATh YPABHCHUSA XUMHYCCKUX peaKHHﬁ;



co0utoaTh rpasuiia 0€30macHoi padoThI IPH MIPOBEACHUH OIBITOB,
MOJIb30BAThCA J1a0OPATOPHBIM 000PYAOBAHUEM U MOCYA0M;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIIECTB;

BBIYHCIIATh MAaCCOBYIO A0 XUMHUYECKOTO 3JIEMEHTA 110 POPMYJIE COCTUHEHMS,

BBIYHCJIITE KOJIHNYCCTBO, 00BeM WIIH MAcCCy BCHICCTBA II0 KOJIIMYCCTBY, O6’beMy, MacCC pPCarcHToOB HJIN IIPOAYKTOB

peaKIuu;

KHUCJIOT,

XapaKTepHU30BaTh (PU3MUECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOJAOPOJIA;
MoJIy4aTh, COOMPATh KUCIOPOJ U BOAOPOL;

pacrno3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOJOPO/I;

pacKpbIBaTh CMBICII 3aKOHa ABOraapo;

PacCKpbIBaTh CMBICII TOHATUH «TEIUIOBOM 3PPEKT peakinm», «KMOJSPHBIA 00bEM»;
XapaKTepHU30BaTh (PU3MUECKUE U XUMHUECKUE CBOMCTBA BOJIBI;

PaCKpBIBAaTh CMBICII TOHSTUS «PACTBOPY;

BBIYMCIIITh MAaCCOBYIO JIOJIK0 PACTBOPEHHOT'O BEILIECTBA B PACTBOPE;

[IPUTOTOBIIAITH PACTBOPHI C ONPEICIICHHON MAaCCOBOM JIOJIEN PACTBOPEHHOTO BEIIECTBRA;

Ha3bIBaTb COCAMHCHUA U3YUCHHBIX KJIACCOB HCOPraHNMYCCKUX BCIICCTB,

XapaKTCPU30BaThb (i)I/ISI/I‘IeCKI/IG 1 XHMMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHU4YCCKUX BCIICCTB:

OCHOBaHUM, COJICH;

OKCHIOB,



ONPEAETATh MPUHAJICKHOCTD BEIIECTB K ONPEACTCHHOMY KJIACCY COCAMHCHUI;

COCTaBJISITH (POPMYITBI HEOPTAHUYECKUX COCTMHECHUN N3YyUEHHBIX KJIACCOB;

MPOBOJIUTH OMBITHI, MOATBEPKIAOIINE XUMUYECKHUE CBOMCTBA N3YUYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
pPacmno3HaBaTh ONMBITHBIM ITyTEM PACTBOPHI KUCJOT U IIEJI0YEH MO U3BMEHEHUIO OKPACKU UHAUKATOPA;
XapaKTEPU30BATh B3AMMOCBS3b MEXY KJIACCAMU HEOPTAHUYECKUX COCIMHCHUN;

packpsiBaTh cMbICH [lepuoguueckoro 3akoHa JI.M. Menneneena;

OOBSICHATH (PU3UYECKUM CMBICT aTOMHOTO (MTOPSAKOBOI0) HOMEPA XMMUYECKOTO AJIEMEHTa, HOMEPOB IPYNIIbI U IIepruoaa

B nepuoanyeckon cucreme [I.1. Menneneesa;

00BACHATH 3daKOHOMCPHOCTH H3MCHCHHUA CTPOCHHUSA aTOMOB, CBOMCTB JJIECMEHTOB B npeaciax MaJlblX IICPHOJOB H

I'IaBHBIX IIOAT'PYIIII]

XapaKTCPU30BaATh XUMHUUCCKUC IJICMCHTLI (OT BOOOpOJa 10 KEU'IBL[I/I}I) Ha OCHOB€ HX IIOJOXCHHUA B HepI/IOI[I/IqCCKOﬁ

cucteme /.M. MenneneeBa u 0COOCHHOCTEHN CTPOCHUSI UX aTOMOB;

COCTaBJIATh CXEMbI CTPOEHUS aTOMOB IepBbIX 20 31eMeHTOB nepuoanueckoit cucteMsl .M. Menaeneesa;
PACKpBIBATH CMBICII IOHITUN: «XUMUYECKAS CBA3bY, «ANEKTPOOTPULIATEILHOCTDY;

XapaKTepHU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTALITNYECKON PEIIETKH;
ONPENETATH BUJl XUMUYECKOM CBSI3M B HEOPTraHUYECKUX COCTMHEHUSX;

M300pakaTh CXEMbI CTPOSHUST MOJICKYJT BEIIECTB, 00PAa30BAHHBIX PA3HBIMUA BUIAMH XUMUYECKUX CBS3CH;

PaCKpbIBaTb CMBICJI MMOHSITUH «MOH», «KATHOH», KaHHOH», «IBJICKTPOJIHTLD», «HCIJICKTPOJIUTED), «QJICKTPOJIUTHYCCKAA

Jucconuanus, «KOKHCINTCIIb», «CTCIICHb OKUCIICHHUA)» «BOCCTAHOBUTCIIL), KOKHCJICHUC), «BOCCTAHOBJIICHHUC) ,



® OIpEAEIATh CTENEHb OKUCICHHSI aTOMa 3JIEMEHTA B COEIMHEHUY;

® DPacKpbIBaTh CMBICI TEOPUH NEKTPOJUTUUECKON THCCOMALINN;

® COCTAaBJISITH YPABHEHUS DJICKTPOJIUTUYECKON TUCCOLMALMU KUCIIOT, EI0YEH, COJIEH;

e OOBACHATH CYLIHOCTB IPOLECCA IIEKTPOIUTUYECKON TUCCOLNALMY U peaKUii HOHHOTO OOMEHa;

® COCTaBJISATh MOJHBIE U COKPAIICHHbIE HOHHBIE YPABHEHUS PEAKIIUN OOMEHA;

® OIpeAesATh BO3MOKHOCTb MPOTEKAHUs peakliii HOHHOTO OOMEHa;

® [IPOBOJIUTH PEAKLNHU, TOATBEPKAAIOIINE KAYECTBEHHbBIN COCTAB PA3JIMYHBIX BEILECTB;

® ONpENENsATh OKUCITUTENb U BOCCTAHOBUTEI;

® COCTaBJIATh YPABHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEbHBIX PEAKIINIA;

® Ha3bIBaTh (PAKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKON peakiuy;

® KJacCU(PUIMPOBATh XUMUUYECKUE PEAKLIUU IO Pa3IMYHBIM IIPU3HAKAM;

® XapaKTEpHU30BaTh B3aMMOCBS3b MEX]Iy COCTABOM, CTPOCHHUEM U CBOMCTBAMH HEMETAILJIOB;

® [IPOBOJIUTH OMBITHI MO TOJYYECHHIO, COOMPAHMI0 M H3YYEHUIO XUMHUYECKHX CBOMCTB Ta3000pa3HBIX BEILIECTB:
YIJIEKUCIIOro ra3a, aMMHaKa,

® pACIO3HABATh OMBITHBIM MTyTEM Ia3000pa3HbIe BEIIECTBA: YIICKUCIbIN ra3 U aMMHUAaK;

® XapaKTEpHU30BaTh B3aMMOCBSI3b MEX]Iy COCTABOM, CTPOCHHUEM U CBOMCTBAMH METAJJIOB;

e Ha3pIBaTh OPraHUYECKHE BELIECTBA MO UX (popmyse: MeTaH, 3TaH, STWIEH, METAHOJI, 3TaHOJI, IJIMIEPUH, YKCyCHas

KHCJI0Ta, aMMHOYKCYCHas KHMCJI0Ta, CTCAPUHOBAA KUCJIOTA, OJICKMHOBAA KHMCJI0TA, I'NTFOKO34,



® OILICHUBAThH BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPY>KAIOILIEH Cpe/ibl Ha OPraHU3M YEJIOBEKa;

® I'PaMOTHO OOpAaIaThCs C BEIIECTBAMU B IOBCEAHEBHOM KU3HU

® ONpENENATh BO3MOKHOCTh MPOTEKAHUS PEAKUUN HEKOTOPBIX MPEACTABUTENEH OPraHUYECKUX BEIIECTB C KHUCIOPOAOM,
BOJOPOJOM, METAJIJIAMH, OCHOBAHUSMH, TaJIOTEHAMM.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH:

® 6bI06UAMNY U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOMe3bl O XUMUYECKUX CBOUCMEAX Gewecme Ha OCHO8e Ux cocmasa u
cmpoeHust, Ux CNOCOOHOCMU 6CIYNAMb 8 XUMUYecKue peakyuu, o xapakxmepe u npo0yKmax pasiuidHblx XUMU4ecKux peakyutl,

® Xapakxmepuzo8ams 6ewjecmsa no CoCmaegy, CMpoeHUuro U C80UCMBAM, YCMAHABIUBAMb NPUUUHHO-CTIe0CMBEHHbIE C8A3U
MedHcOy OAHHLIMU XAPAKMEPUCTNIUKAMU BEUeCmBa,

® COCMABNAMb MOJEKVAAPHbIE U NOJIHbIE UOHHBIE YPABHEHUS NO COKPAUEHHBIM UOHHBIM YPAGHEHUAM,

® NPOCHO3UPOBAMbL CHOCOOHOCMb Gewecmed NPOosAGIAMb OKUCIUMENbHbIE UTU 80CCMAHOBUMENbHbIE CEOUCTMEA C YUemoMm
cmenenell OKUCAEHUs INEMEHMO8, 6X00AWUX 6 €20 COCMAB;

® COCMAaBNAMb YPAGHEHUS PeaKyuti, COOMEEMCmMaYIoUWUX Noc1e008amelbHOCMU NPeepaujeHUli HeOP2aHU4eCKUx euecms
PA3IUUHBIX KIACCO8;

® gbIOGUCAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O Pe3VIbmamax 6030elcmeuss pasiuiHblx (akxmopos Ha
U3MeHeHUe CKOPOCMU XUMUYECKOU PeaKyuu,

® UCNOIBL3068AMb NPUOOPEMEHHbIE 3HANHUSL OISl IKOJO2UYECKU SPAMOMHO20 NOBEOEHUs 8 OKpYJcaloujeli cpeoe,

® UCNONBL306AMb NPUOOPEMEHHble KI0uesble KOMNEeMeHYUuU Npu 6bINOJIHEeHUU HPOeKMOo8 U Y4eOHO-UCCe008amenbCKux

3a0a4 no UsyuyeHuro CGOﬁCl’I’lG, cnocobos NOJIY4YEeHUA U pacno3naeanus eewecms,



® 00BEKMUBHO OYEHUBAMb UHPOPMAUUIO O BEUCCMBAX U XUMUHECKUX NPOYUECCAX,

® Kpumuyecku OMHOCUMbCS K NCeBOOHAYUHOU UHGopmayuu, HedoOpOCO8eCmMHOU peKiame 6 CPedCmBax MAaccos8oll
unghopmayuu;

® 0CO3HABAMb 3HAYECHUE MEOPEMUUECKUX 3HAHUL NO XUMUU OJi NPAKMUYECKOU 0esimelbHOCMU Yell08eKd;

® €030a8amb MOOeU U cXembl 0/ peuleHUs: Y4eOHbIX U NO3HABAMENbHBIX 3A0al; NOHUMAMb HeoOX00UMOCIb COOII0OeHUs

npeonucanuti, npeonazaemvlx 8 UHCMPYKYUX no UCNOIb308AHUIO 1€KAPCME, CPeOCmE ObIMOBOU XUMUU U Op.

I1l. Conep:xxanue yueOHOro nmpeamera
(68 yacos; 2 yaca B HEZIETIIO)

Tema 1. Ctpoenue Bemectna (31 4)
OcCHOBHbBIE CBEJICHHS O CTPOCHHM aToMa. SIJIpo: MPOTOHBI U HEUTPOHBL. M30TONbBI. DIEKTPOHBI. DJIEKTPOHHAs 000J0YKa. DHEPreTUUECKUl YpPOBEHb.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-10 U 5-r0 nepuooB nepuoanyeckoit cucremsl 1. . Menneneena (repexoaHbIx
ssieMeHTOB). [ToHsATHE 006 OpOUTANSIX. S- U p-OpOUTATU. DIEKTPOHHbIE KOHPUTYypallMM AaTOMOB XUMHUYECKUX HJIEMEHTOB.
[Tepuoanueckuii 3axon [I. 1. MenneneeBa B cBete yueHus o crpoennn atoma. Otkpoitue . V1. MenaeneeBbIM nepuoinyeckoro 3akoHa.
ITepuonuueckas cucrema xumudeckux anemeHToB /. . MenzaeneeBa — rpagpuueckoe 0TOOpaxeHHEe NepUOJUUECKOro 3akoHa. PU3n4eckuil CMbICI
MOPSAIKOBOTO HOMEpa 3JIeMEHTa, HoMepa IepuoJia 1 HoMepa rpyninbl. BaneHTHble 35ekTpoHbl. [IpHurHbI ©I3MEHEHUs! CBOMCTB JIEMEHTOB B IIEPUOIAX U
rpynnax (TJaaBHBIX HOATPYIIAX).
[TonoxeHnne BOgOpoaa B NEPUOJUIECKON CUCTEME.
3HaueHUEe NEPUOAUYECKOTO 3aKOHA M MEPUOANYECKON CHUCTEMBbl XMMHUYECKHX uieMeHToB JI. 1. MenneneeBa s pa3BUTUS HAayKd W NOHUMAaHMS
XUMHUYECKON KapTHHBI MUPA.
Honnas xumuyeckas cBsi3b. Katnonsl n annonsl. Knaccugukanus nonos. MoHHbIe KpucTauinyeckue pemeTkd. CBOWCTBA BEIIECTB C ATUM THUIIOM
KPUCTATTINYECKUX PELIETOK.
KoBaneHTHass XMMHUECKas CBs3b. OJIEKTPOOTpHULATENbHOCTh. [lossgpHas M HemossipHas KOBaJIeHTHbIE CBsA3M. Jlumoise. IlosnsgpHOCTh CBSI3M M
MOJSIPHOCTE  MOJIeKy/bl. OOMEHHBIM ¥ JOHOPHO-AaKIENTOPHBIH MEXaHW3Mbl OOpa30BaHMs KOBAJEHTHON CBs3U. MOJCKYJISpHBIE W aTOMHBIC
KpUCTaJIIIM4ecKHe pemieTky. CBOWCTBa BELIECTB € ATUMH TUIIAMU KPUCTAJUIMUECKUX PELIETOK.
Mertannnueckass xumudeckast cBsizb. OCOOEHHOCTHM CTPOECHMSI aTOMOB MeTaylioB. MeTalnyeckass XMMUYecKas CBSI3b M MeTaJuIMueckas Kpuc-
Tajuinyeckas peuierka. CBOMCTBa BEIIECTB C 3TUM TUIIOM CBSI3U.



Bonoponnas xumuueckast cBsi3b. MeXMOJIEKYJIIpHAas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAsl CBA3b. 3HAUEHUE BOJOPOJHOM CBSI3M Ul OpraHU3alUU
CTPYKTYp OMOTIOIMMEPOB.

ITomumepsl. [ImacTMaccsl: TEPMOILIACTBI M PEAKTOIUIACTBI, X MPEJICTABUTENN U IIpUMEHEHHe. BolokHa: npupoaHble (pacTUTENbHbIE U JKUBOTHBIE) U
XUMHUUYECKHE (MCKYCCTBEHHBIE U CUHTETUUECKUE), UX IIPEICTABUTENN U IPUMEHEHHE.

I"a3000pa3Hoe cocTosiHME BellecTBa. Tpu arperaTHbIX COCTOSIHUA BO/ibl. OCOOEHHOCTH CTPOEHUs ra30B. MoJspHbIM 00beM ra3000pa3HbIX BELIECTB.
[Tpumepsl ra3000pa3HBIX MPUPOTHBIX CMECEH: BO3yX, MPUPOIHBIN ra3. 3arpsi3HeHne aTMochepbl (KUCIOTHBIE IO, TapHUKOBBIH 3 dekT) n 6oppda
C HUM.

ITpencraBurenu ra3000pa3HbIX BEIIECTB: BOJOPOJ, KUCIOPO/, YIVIEKUCIBIN ra3, aMMuax, 3TuieH. VX nonyuenue, coOupaHue U pacrio3HaBaHUE.
XKunkoe cocrosinue Beuiectsa. Boga. I[lorpebienue Bojbl B ObITY U Ha pou3BoOAcTBE. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHUS.

MuHepabHbIE BOJIBI, MX HCIIOJIb30BAHHUE B CTOJIOBBIX M JICUCOHBIX IIETISX.

XKunkue kpucTamibl U UX IPUMEHEHHUE.

TBepmoe cocrosiHre BemecTBa. AMOpPQHBIE TBEpHAbIC BEIIECTBA B MPUPOJEC M B KU3HU UYEJIOBEKa, X 3HAYCHHE M NpHMeHeHue. Kpucrammmueckoe
CTPOEHHE BEIECTBA.

HucnepcHbie cucreMmsbl. [loHsTue o aucnepcHbix cuctemax. JucnepcHas ¢asza u aucrepcuoHHas cpeaa. Kiaccudukanus AUCIEPCHBIX CHCTEM B
3aBHCUMOCTH OT arperaTHoro COCTOSIHUS AUCHIEPCHON Cpeibl M JUCTIEPCUOHHOM (ha3bl.

I'pyboaucriepcHbIE CUCTEMBI: SMYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHKOaUCTIEPCHBIE CUCTEMBI: T€IIN U 30JIU.

CocraB BelecTBa U cMeceil. BemecTBa MoJIeKy IS pHOTO M HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTAaBa BEILIECTB.

[Tonatue «monsg» W ee Pa3HOBUIHOCTU: MaccoBas (J10JI1 DJIEMEHTOB B COEIMHEHHM, J0JII KOMIIOHEHTa B CMECH — JOJI IpHUMecei, a0
PacTBOPEHHOI'0 BEIIECTBA B pacTBOpe) U 00beMHas. J{0i1s BBIXOAa MPOAYKTA PEAKIMH OT TEOPETUYECKH BO3MOKHOTO.

JdemoncTpauuu. Paznmmunbie ¢hopmbl MepuoanMUecKo cUCTeMbl XuMudeckux anemeHToB J[. M. MenneneeBa. Monenb KpUCTAIITMYECKON pPEIIETKH
xyopuaa Hatpus. OOpaslbl MHHEPATIOB ¢ MOHHON KPUCTAJUTMUECKON pEIIeTKOMN: KalbluTa, ranuta. MoJenn KpUCTANTMYECKUX PEIIETOK «CyXOro
npaay» (MU noja), anMasa, rpadura (nam kBapma). Moaens monexynbsl JIHK. O6pasibsr uractmace (peromodopmanbaeruaabie, MOJINYyPEeTaH, MOTUITH-
JIeH, TTOMTUIPONIICH, MOJIMBUHUIXIIOPUA) U U3aenus U3 HUX. OOpa3iibl BOJIOKOH (IIIEpCTh, IIEINK, alleTaTHOEe BOJIOKHO, KAllPOH, JIABCaH, HEUIIOH) U 13-
nenus u3 HUX. OOpas3lpl HEOPraHMYECKHX MOJMMEPOB (cepa IUIacTUYecKas, KBapl, OKCHUJl AJIOMUHUS, NMPUPOIHBIE AITIOMOCUIMKATHI). Mojenb
MOJISIPHOTO 00BbeMa ra3oB. TpH arperaTHbIX COCTOSTHUS BOABL. OOpa3Iisl HAKUIU B YaHUKE W TPyOax IEHTPATLHOTO OTOTUICHHs. JKECTKOCTh BOJIBI U
crocoOb! ee yctpaneHus. [Ipubopsl Ha xkuakux Kpuctamiax. O6pasibl pa3TUYHBIX JUCIEPCHBIX CUCTEM: IMYIbCHIA, CYyCIIEH3H, adpo30JieH, refei u
3oneit. Koarymsuus. Cunepesuc. O dext Tunmans.

JlabopaTopuble onbIThl. 1. Onpenenenne THMma KPUCTAUIMUECKOW PEIICTKH BEIIECTBA W ONMHUCAHUE €ro CBOMCTB. 2. O3HAKOMJICHHE C KOJUICKITHEH
MMOJIMMECPOB: ITUIACTMACC W BOJIOKOH M HU3JACIWA W3 HHUX. 3. UcnwiTanue BOJAbI Ha KECTKOCTb. yCTpaHeHI/Ie KCECTKOCTH BOJbI. 4. O3HaKOMJIEHHE C
MUHEPaATbHBIMU BoAaMHu. 5. O3HaKOMJIEHUE C TUCTIEPCHBIMU CUCTEMaMH.



IIpakTnyeckas padora Ne 1. [lonydenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 2. Xumuueckue peakuuu (15 u)

Peakuuyn, wmaymume Oe3 HM3MEHEHMsI COCTaBa BEILECTB. AJUIOTPONUS M AUIOTPOIHBbIE BHAOM3MEHEHUs. [IpuumHBI auloTponMUM Ha IpUMEpe
Moaudukanuii Kuciopoaa, yrieponaa u pocdopa. O30H, ero OHOIOTHIECKAS POIIb.

W3omepsl U u30Mepus.

Peakuuu, uaymye ¢ M3MEHEHHEM COCTaBa BELIECTB. Peakiuu coeMHEHMs, pa3iokKEeHHs, 3aMELIEeHUs] U 0OMEHa B HEOPraHUYECKONW U OPraHUYECKOU
xuMuu. Peaknum 3k30- U sxHpoTepmuudeckue. TemnaoBoil 3pQekT XUMUUecKod peakuuud U TepPMOXUMHMUYECKHE ypaBHEHUs. Peaknuu ropenus, kak
YaCTHBIN CIydaid SK30TEPMHUYECKUX PEAKIIM.

Ckopoctb xumuueckoi peakuuu. CKOpOCTb XUMHUYECKOW peakIMU. 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOH peakUuu OT HPUPOAbl PEearupyroumx
BELIECTB, KOHLEHTPALUU, TEMIIEPATYPBI,

IUIOIIAM IOBEPXHOCTU CONPUKOCHOBEHMS M KaTayiu3aropa. Peakiuu romo- u rereporenssle. IlonsTie o katanuse U katanuzaTopax. GepMeHThI Kak
OMOJIOTMYECKHE KaTaau3aToOpbl, 0COOEHHOCTH UX (QYHKIIMOHUPOBAHHUS.

OobpartuMocTh XUMHYecKHX peakuuil. HeoOpatumele u oOpaTumble Xumuueckue peakuuu. CoCcTOSHHE XMMHYECKOTO paBHOBECHUS S 0OpaTHUMBIX
XUMHUECKUX peakuuid. CrocoObl CMEIIeHNs XMMHUECKOT0 paBHOBECUS Ha MpUMepe cuHTe3a amMMmHaka. [IoHsTHe 00 OCHOBHBIX HayYHBIX MPUHLMIAX
IIPOU3BOJICTBA HA IPUMEPE CUHTE3a AMMHAKa WJIN CEPHOM KUCIJIOTHI.

Ponp Boabl B xummueckoi peakuuu. Mcrunebele pactBopbl. PactBopumocTh M KilaccuuKalysg BEHIECTB MO ATOMY IPU3HAKY: pPacTBOPHUMBIE,
MaJlopacTBOPUMBIE U HEPACTBOPUMBIE BELLIECTBA.

DNEKTPOIUTHI U HEIEKTPOJIUTHI. DJIEKTPOIUTHUECKasd Iuccounanus. KucinoTbl, OCHOBaHUS M COJM C TOYKU 3PEHUSI TEOPUU DIIEKTPOIUTHUECKON
JUCCOLUALINH.

XUMUYecKre CBOMCTBA BOJIbI: B3aUMOJICHCTBUE C METaJJIaMU, OCHOBHBIMU M KHCIIOTHBIMH OKCHJIaMH, PA3JIOKEHHE U 00pa30BaHME KPUCTAIIIOTHApa-
TOB. Peaknuu rugparaiuy B OpraHn4ecKol XUMHH.

I'unponu3 opraHnyecKrux U HeopraHudeckux coequHeHuit. HeoOpatumslit ruaponus. OOpaTuMblil THAPOINU3 CONEH.

I'maponu3 opraHMYeCKUX COEAUHEHUM U €ro MPaKTUYECKOE 3HAUEHHUE JUUIS TIOJYyUEHUs THAPOJIM3HOIO CIUPTa U MblIa. buonornyeckas ponb ruposamnsa
B IUTACTUYECKOM U SHEPTreTHYEeCKOM OOMEHE BEIIECTB U SHEPTUU B KIIETKE.

OxucanTeNnbHO-BOCCTaHOBUTEbHBIE peakiuu. CreneHb okucieHus. OmnpeneseHUe CTENEHU OKucieHHus mo Qopmyne coenuHeHus. llonsrue 06
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakiusaX. OKUCIEHUE U BOCCTAHOBIEHUE, OKUCIUTEIb U BOCCTAHOBUTEIb.

DneKTpoan3. DIEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpPOLECC. DIEKTPOIM3 PaciylaBOB W PAacTBOPOB Ha MpHUMEpPE XJIOpUJA HATPHUS.
IIpakTHueckoe NpUMEHEHHUE IEKTPOIN3a. DIEKTPOIUTUUECKOE MTOITYUEHUE AITFOMUHMUSL.

Jemoncrpanuu. [Ipespamienue kpacHoro ¢gocgopa B 6enbiit. Mojenu Mosiekyn OyTaHa U n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPHPOJIBI
BEIIECTB HAa IPUMEPE B3aUMOAEHCTBHS PACTBOPOB PA3IMYHBIX KHCIOT OJMHAKOBOW KOHIEHTPALMH C OJAWHAKOBBIMH TpaHyJIaMH IIMHKA |



B3aMMOJICHCTBUS OJIMHAKOBBIX KYCOYKOB Pa3HbIX METa/UIOB (MarHus, IMHKA, Kelie3a) C COJISTHOM KuCIoTOH. B3auMopelicTBue pacTBOPOB CEpHOI
KHCIIOTHI C pAaCTBOPAaMHU THOCYJIb(aTa HATPHUS PA3INIHON KOHIEHTPALIMU U TeMIepaTypbl. Moenb KHISIIero cios. Pasnoxkenue nepokcuaa Boaopoaa
C MOMOIIbI0 Katanu3aropa (okcuaa mapranna (IV)) m katamassl ceIporo msca u cbiporo kaprodess. [Ipumepbl HEOOPATUMBIX pEaKIM, HIYIIAX C
oOpa3oBaHWEM OcCaJKa, ra3a Wiu BOAbl. B3aumoneiicTBue nutus u Hatpus ¢ Boaou. [lomydenue okcuma docdopa (V) u pacTBopeHHE €ro B BOJIE;
UCIBITaHUE MOJIYYEHHOTO pacTBOpa JiakMmycoM. OOpa3ibl KpUCTALIOTUApaToB. McnbITaHe pacTBOPOB AJIEKTPOJIUTOB U HEJIEKTPOJIUTOB HA MPEIMET
JMCCOMAH. 3aBUCMOCTD CTEIIEHH JICKTPOJMTHUECKOW TUCCOIUAIMN YKCYCHOW KUCIIOTHI OT pa30aBieHust pacTBopa. [ uaponns kapOuaa Kaibiusl.
I'unponu3 kapOOHATOB IIETOYHBIX METAJUIOB U HUTpaToB IuHKa win cBuHa (I1). Ilomyuenue mpina. [Ipocreiinme OKHCIUTEIBHO-BOCCTAHOBUTENBHEIE
peaKIu: B3auMOJICHCTBUE IIMHKA C COJISTHOM KHUCIIOTOM U kKene3a ¢ pactBopoM cyibdara meau (l1). Moaens snektponusepa. Mojaens 37eKTpoT3HOM
BaHHBI [l IOTYYECHUS aTFOMUHUSL.

JlaGopaTopHble onbITHI. 6. Peakiins 3aMenieHus: M JKeJie30M B pacTBOPE MEIHOTO Kyropoca. 7. Peakiuu, uaymme ¢ o0pa3oBaHHEM Ocajika, ra3a u
Boabl. 8. [lomydyeHue Kuciopoja pas3joKEHHEM MEPOKCHAA BOJOpOJa ¢ Momomibio okcuaa mapranma (IV) um kartamasel ceiporo kaprodens. 9.
[Tonmy4yenue Bo1opo/ia B3aMMOACHCTBUEM KHCIIOTHI ¢ IIMHKOM. 10. Pa3nuyHble ci1y4an TupoIin3a CoJIeH.

Tema 3. BemecTBa u ux cpoiicraa (16 1)

Hewmerannel. CpaBHuTeNbHasE XapakTEpUCTHKa TaJOreHOB Kak HauOosiee TUIMYHBIX IpeAcTaBUTeNell HemeTauioB. OKHMCIUTENbHbIE CBOWCTBA
HEMETa/NIOB  (B3aMMOJICHiCTBME C MeTaJulaMd M BOAOpOAOM). BoccraHoBHUTENbHBIE CBOWCTBA HEMETAUIOB (B3auMoJelicTBue c¢ Oonee
ANEKTPOOTPHULATEIbHBIMA HEMETAIJIAaMU UM CJIOKHBIMHU BELECTBAMHU-OKHCIUTENISMH). Mertannsl. B3aumozeiicTBie MeTamsioB C HEMeTalaMu
(x110pOM, Cepoiil M KUCIIOPOJIOM). B3anmoneicTBie NIENTOYHBIX U HIEIIOYHO3EMENBHBIX METAJJIOB C BOJOW. DJIIEKTPOXUMUYECKUH PsJ HAPSKEHUN
MeTasuioB. B3anMoseiicTBre MeTamioB ¢ pacTBOpaMu KUCIOT U cojieil. AmoMuHoTepMusi. B3anmoeiicTBre HaTpus ¢ ITAHOJIOM B (PEHOJIOM.

Koppo3sus metamnos. [ToHsTHE 0 XMMHUYECKOH U AIIEKTPOXUMUYECKOI KOppo3uH MeTayioB. CriocoObl 3allIUThl METAJUIOB OT KOPPO3UH.

Kucnotsl Heoprannyeckue u opranuudeckue. Kmaccudukanus KUcioT. XUMHUYECKHE CBOMCTBa KHCJIOT: B3aUMOJECHCTBUE C METaUIaMH, OKCHIAMHU
METAJUIOB, THJIPOKCUAAMU METAIJIOB, COJIIMHU, criupTramMu (peakuus stepudukanuu). OcoOble CBOICTBa a30THOM M KOHIIEHTPHUPOBAHHOW CEpHOMN
KHCIIOTBHI.

OcHoBaHMsI HeOpraHudeckue u opranuueckue. OCHOBaHUS, UX KiIaccUHUKAIMI. XUMHUUECKUE CBOMCTBA OCHOBAaHMM: B3aMMOJIEHCTBUE C KUCIOTaMH,
KHCIIOTHBIMHU OKCHUJIAaMU U COJIIMH. Pa3iioskeHrne HepacTBOPUMBIX OCHOBAaHUH.

Comu. Knaccudukarus coned: cpeiHue, KUCIbIe U OCHOBHBIE. XMMUYECKHE CBOMCTBA COJICH: B3aMMOACHCTBHE C KHCIOTaMH, IIEI0YaMH, METAJIJIaMU 1
coisimu. IlpeacraButenu conel U X 3HaueHUe. XJIOPHUJI HATpHs, KapOoHAT KaiblMs, ¢ocdar kanpuus (CperHue coyin); TUAPOKapOOHATHl HATPUS U
aMMOHUsI (KUCJIbIE COJN); THapoKkcokapOoHat meau (1) — Manaxut (oCHOBHAs COJIb).

KauecTBeHHBIE peaklnu Ha XJIOPHU-, CyIbdar-, 1 KapOOHAT-aHHOHBI, KATHOH aMMOHHs, KaTnoHsl xxene3a (11) u (111).

I'eneTnyeckas CBA3b MEXNY KIacCaMM HEOPTaHMYECKUX M OPraHMYECKHX coeIuHeHUH. IIoHATHE O reHeTHYeCKOM CBA3M U ICHETHYECKUX pAlax.
I'enetnueckuii psa Metamia. ['eHerndeckuii psi HemeTawia. OCOOEHHOCTH TE€HETHYECKOTO PsiJia B OPraHMYeCKONH XUMUH.



Jemoncrpanuu. Komtekuus oOpa3noB MeramioB. B3anmoneiictBue HaTpust U CypbMbI € XJIOPOM, Kesle3a ¢ cepoil. ['opeHne Maruus u aJoMUHMS B
KHCIIOpoJe. B3aumonencTBue IIEIOYHO3EMENBHBIX METAUIOB C BOXOM. B3aumonelcTBue HAaTpus € 3TAHOJIOM, LIMHKA C YKCYCHOM KHMCIIOTOM.
AmomuHoTepmus. BzanmoneiictBue Meiu ¢ KOHIIEHTPUPOBAHHON a30THOM KMCIOTON. Pe3ynpTaThl KOppO3uM METAJNIOB B 3aBUCUMOCTH OT YCIIOBHI ee
npotekanus. Komnekust o0pa3noB HemeTasioB. B3anmopaelicTBue XJIOPHOH BOJBI ¢ pacTBOpoM Opomuia (nonuaa) kKamus. Kosmekuust mpupoaHbIX
OpraHu4ecKuXx KHUcIoT. Pa30aBieHHe KOHLEHTPUPOBAHHOW CEpHOW KUCIOTHI. B3ammozelicTBUE KOHLEHTPUPOBAHHOM CEPHON KHUCIOTBHI C caxapow,
HEJUTI0NI0301 U Meabio. OOpasibl MPUPOIHBIX MUHEPAIOB, COJEPKAIIUX XJIOPUA HATPHs, KapOoHAT Kanblus, GochaT KaabIHs U THAPOKCOKapOOHAT
menu (I1). O6pasibl NHIEBBIX TPOAYKTOB, COAEPXKAIIMX I'MJIPOKapOOHATHl HATPUS M aMMOHUS, UX CIIOCOOHOCTb K Pa3jOXEHUIO NPU HAarpeBaHUM.
I"amenue coapl ykcycom. KauecTBeHHBIE peakliii Ha KATHOHBI U aHHOHBI.

JlabopaTopHblie onbIThl. 11. McnibiTanne pacTBOPOB KUCIIOT, OCHOBaHUM U coJielt uHAuKatopamu. 12. B3aumoaeicTBue coinstHOM KUCIOTHI U pacTBOpa
YKCYCHOM KHUCIIOTHI ¢ MeTaiiamu. 13. B3aumoneicTBHe COJSTHOM KHUCIOTHI M pacTBOpa YKCYCHOM KHCIOTHI ¢ OCHOBaHUsAMH. 14. B3aumoneiictBue
COJITHOM KHCJIOTHI U pacTBOpa YKCYCHOM KHCIOTHI ¢ coisiMu. 15. [lonydyeHue u cBoiicTBa HEpacTBOPUMBIX OcHOBaHUM. 16. ['maponus XaopuaoB u
alleTaToB IIEJIOYHBIX MeTauioB. 17. O3HaKOMJICHME C KOJUIEKLHMSMH: a) METauIOB; 0) HEMETAJUIOB; B) KMCJIOT; I') OCHOBAaHHUH; 1) MHUHEPAJIOB U
OMOJIOTMYECKUX MAaTEPUANIOB, COAEPKAIIUX HEKOTOPBIE COJIH.

IIpakTnyeckas padora Ne 2. Penrenne sKkcriepuMEHTABHBIX 33/1a4 HA HICHTU()UKALINIO OPTaHMYECKUX U HEOPTaHMYECKUX COSTMHEHUM.



TemaTnueckoe NJIAHHPOBaHHUE C YYETOM padoyeil MporpaMMbl BOCIMTAHMSI ¢ YKa3aHHEM KOJHYeCTBA YacOB, OTBOJMMbIX HA H3y4YeHHe
Kaxxaou Tembl Xumus 11 kiaace

Ne Pa3nen, Tema Bcero, B ToM uncie
n/n Moayab BociuTATEIbHOH IPOrPaMMBbI qac. ®opma KOHTPOJISA IIpakTnyeckue
«IIK0JIBHBIH YPOK» padoThI
1 Tema Ne 1: Ctpoenne | Ypok Oe3omacHocTu 31 KonTponbnas pabota [IpakTrueckas pabora
BEILECTBA Nel Nel
Temarnueckuit
KOHTPOJIb
2 Tema Ne 2: VYpok 310poBbs, NOCBAIMIEHHBI Beemupromy JlHio 15 Tematnueckuit
XUMHYECKUE PEAKIIUU | 3I0POBbsI KOHTPOJIb
3 Tema Ne 3:BemectBa u | Enunsiit ypox «lIpaBa 16 KonTponbHas pabota [IpakTuueckas pabora
HUX CBOMCTBA YyeJI0BEKAY Ne2 Ne2
Temarnueckuit
KOHTPOJIb
4 Pesepn 6
Wtoro 68 2
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