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1.Ilnannpyemble pe3y1bTaThl OCBOCHHS Y4eOHOI0 IpeaMera, Kypca



1.1. [Inanupyemsble pe3yiabTaThl OCBOEHHUS Y4EOHOT0 IIpeaMeTa, Kypca

Juunocmupimu pe3yabTaTaMi U3yd4eHUs peaMeTa « XUMUsDH) SIBIISIOTCS CIIEIYIONIUE YMEHHUS:
- 0CO3HABaTh €JMHCTBO U LIEIOCTHOCTh OKPY)KAIOIIET0 MHPA, BOZMOKHOCTH €r0 MM03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUI HAYyKH;
- TIOCTENEHHO BBICTPAMBaTh COOCTBEHHOE IEJIOCTHOE MUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTh M TOTOBHOCTh K CAMOOOPA30BaHUIO, B TOM YHCIIC
U B paMKaX CaMOCTOSITeNIbHOM J1eATeIbHOCTH BHE IIKOJIbI;
- OLICHUBATh KU3HEHHBIC CUTYAIIMU C TOUKHU 3pEHUsI 0€3011acCHOTO 00pa3a KU3HU U COXPAHECHHUS 3/J0POBbS;
- OLICHUBATh SKOJOTUYECKHUI PUCK B3aMMOOTHOIICHUN YeIOBEKa U MPUPO/IBL;
- (hopMHUPOBATH HKOJOTUYECKOE MBIIUICHUE: YMEHHUE OIICHUBATH CBOIO JICATEIBHOCTh M MOCTYNKU APYTUX JIFOJAEH C TOYKU 3PEHUS COXpaHEHUs
OKpYKaroIlllel Cpe/ibl - TapaHTa KU3HU U OJaronoyyus el Ha 3emie.
Memanpeomemnvimu pe3yabTaTaMu U3ydeHUs Kypca «Xumus» B 8-9 kiiaccax siBisieTcss pOPMUPOBAHNE YHUBEPCATHHBIX YUCOHBIX JACHCTBHIA
(YY).
Pecynamuenvie YY/I:
— CaMOCTOSITENIbHO 00HAPY:KMBATH 1 (GOPMYJIHPOBATH YUeOHYIO TPOOIIEMY, ONIPEIEsITh LIeTb YYeOHOM! AeITeIbHOCTH;
— BBIIBUTaTh BEPCUU PELICHUS MPOOIEMbl, 0CO3HABATH KOHEUHBII pe3ybTar,
— paboTas Mo IUIaHy, CBEPATh CBOU JICUCTBHS C IEIBI0O M, MPU HEOOXOJMMOCTH, BBIOMPATh W3 MPEAJIOKEHHBIX U MCKATh CAMOCTOSTEIHLHO
CpEeNCTBa IOCTUKEHUS 1EIH;
— (MHAMBUIYaIbHO WITK B TPYIIIE) IJIaH PelIeHHs MPoOIeMbl; MCIIPABAATH OIIUOKHA CAMOCTOSITENBHO;
— B JINAJIOTE C YUUTEITIEM COBEPIIEHCTBOBATH CAMOCTOSATEIBHO BEIPAOOTAaHHBIE KPUTEPUH OIEHKH.
Yuenux:
- 00HapykuBaeT U GopMyIuUpyeT y4eOHYIO TPOOIIeMY MO PyKOBOJICTBOM YUUTEJIS;
- CTaBHT IIEJIb JIEATEILHOCTH HAa OCHOBE MOCTABJIECHHOMN MPOOJIEMBI U TIpE/IIaraeT HECKOJIBKO CIIOCOOOB €€ IOCTHKEHUS;
- CaMOCTOSITEIbHO aHAIM3UPYET YCIOBUS JOCTHKEHUS IEIM HA OCHOBE Y4ETa BBIICTICHHBIX YUHTEIEM OPHEHTUPOB ACHCTBHS B HOBOM Y4€OHOM
MaTrepuaie;
- IUIAHUPYET PECypPChl Al TOCTUKEHUS LEIH;
- Ha3bIBAET TPYAHOCTH, C KOTOPBIMH CTOJKHYJICS TPU PEIICHUH 3aJa4yd, W TMpeyiaraeT MyTH HX MpeoaosieHus/ u30eraHusi B JadbHEHIIEH
NEeSATEbHOCTH.
Yuawuiica nomyaut BO3MOKHOCTh HAYYUTHCS:
— CaMOCTOSITENIbHO CTABUTH HOBBIC yUeOHBIC IIE]IN U 3a]1a4K;
- CaMOCTOSITEIIFHO CTPOUTh XKU3HECHHBIE TIJIaHBI BO BPEMEHHOM NIEPCIICKTHBE;
- IPY MIJITAHUPOBAHUM JIOCTUKEHUS LIeJIEH CaMOCTOATENbHO U aICKBATHO YYUTBHIBATH YCIOBUS M CPEJICTBA UX JOCTUKEHUS;
- BBIAGJATH aJTbTEPHATUBHBIE CIIOCOOBI JTOCTIKEHHUS 1IEJIM U BRIOUpaTh Harbosee 3 GeKTUBHBIN Coco0;




- a/IeKBaTHO OLIEHUBATH CBOM BO3MOKHOCTH JOCTIDKCHUS II€JId ONpPENeNEHHON CIOXKHOCTH B Pa3IMUHBIX cdepax camMOCTOSITEIbHOM
NESITEIbHOCTH.
Ilo3nagamenvuvie YY1
— aHAJU3UPOBATh, CPABHUBATD, KIACCU(PUIIMPOBATH U 00001AaTh (DAKTHI U SBICHUS. BBISBIATS NPUYUHBI U CIIEACTBUS MPOCTHIX SBJICHUMH;
- OCYLIECTBJISITh CPaBHEHHE, KJIAaCCU(UKAIIUIO, CAMOCTOATEIBHO BHIOMPAsi OCHOBAHUS U KPUTEPHHU ISl YKA3aHHBIX JIOTHYECKUX OTepaIlHii;
- CTPOMTH JIOTHYECKOE PACCYKIECHUE, BKIIIOYAIOIEe YCTAHOBIIEHNE MPUUYNHHOCIIEACTBEHHBIX CBSI3€Hl;
- €03/1aBaTh CXEMaTHUYECKUE MOJICIH C BBIZICICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa;
- COCTABJSATH TE3UCHI, Pa3IMUHbIC BUJIBI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);
- Ipeodpa3oBbIBaTh WH(POPMAIIHMIO U3 OJHOTO BUAA B APYTOM (TAOIUIy B TEKCT U TIP.);
- YyMeTb OIpPEAETsATh BO3MOXHBIE MCTOYHHKH HEOOXOJUMBIX CBEICHUM, MPOU3BOIUTH MOMCK HMH(OpMALUM, aHAJIU3UPOBATh M OLICHUBATH €€
JIOCTOBEPHOCTb.
Yuenuk:
- OCYIIECTBIISICT PAaCIIMPEHHBIN MOUCK HHPOPMALIUHU C UCTIOIB30BAHNUEM pecypcoB Onbmuorek u MHTEpHeTa;
- CUMTBHIBaeT HMH(OPMAIMIO, MIPEICTABICHHYIO C HCIOJIb30BAHUEM paHee HEU3BECTHBIX 3HAKOB (CHMBOJIOB) NIpHU HAIUYMM HMCTOYHHUKA,
COJIEpIKaIIer0 UX TOJKOBAHUE;
- CO3/MaeT MOJENIM M CXEeMbl ISl pemieHus 3aaad. [lepeBoauT cCiloxkHYIO 1O cocTaBy WMHGOpMalWi0 U3 Tpaduueckoro HJIM CHUMBOJIBHOTO
MIpeJICTaBICHUs] B TEKCT U HA000pOT;
- YCTaHABIIMBAET B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHI, SBIEHUI, IPOIIECCOB;
- YU4aCTBYET B POEKTHO- UCCIIEOBATEILCKOM 1€ TEIbHOCTH;
— IPOBOJUT HAOIIOAEHUE U HKCIIEPUMEHT T10J] pyKOBOJICTBOM YUHUTEIIS;
— OCYIIECTBIISIET BEIOOP Hanbosee 3(h(PEKTUBHBIX CIIOCOOOB peIIeHU 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;
— JIaeT ONpeJiesIeHNne OHATUSAM;
— yCTaHABIUBAET MPUYNHHO-CIICJICTBEHHBIE CBSI3H;
— 0000111aeT MOHATHS — OCYLIECTBIISET JOTMUECKYIO ONEepalfio Mepexo/ia OT BUJIOBBIX IPU3HAKOB K POJAOBOMY MOHATHIO, OT OHATHUS C MEHBILIUM
00BEMOM K HOHATHIO C OOJIBIIUM 00BEMOM;
— OCYIIECTBIISIET CPaBHEHUE U KiIacCU(DUKAIINIO, CAMOCTOSTEIHHO BHIOMpask OCHOBAHUS M KPUTEPHH IS YKA3aHHBIX JJOTHUYECKHUX OTepallvii;
— CTPOUT KJIACCU(UKAINIO HA OCHOBE JMXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIIAHNUSA);
— CTPOMT JIOTUYECKOE pacCykIeHHE, BKIIOYAIOIIee YCTAHOBICHHE IPUUYUHHO-CIIEACTBEHHBIX CBSI3€H;
— 00BSCHSIET SIBIICHUSI, IPOLIECCHI, CBS3U U OTHOIICHNUS, BBISIBIISIEMbIE B X0/1€ UCCIIEIOBAHMUS;
— 3HAeT OCHOBbI 03HAKOMUTEIIBLHOTO YTEHUS;
— yMEET CTPYKTYpUpOBaThb TEKCTBI (BBIIEISET IJIABHOE M BTOPOCTENEHHOE, TIJaBHYIO MJIEI0 TEKCTa, BBICTPAUBAET IIOCIEN0BATENBHOCTh
OIHCHIBAEMBIX COOBITUH);
— CTaBUTH MPOOIEMyY, apTyMEHTHPOBATh €€ aKTyalbHOCTb;




— CaMOCTOSITEJIPHO MMPOBOJIUTH UCCIICIOBAaHUE HA OCHOBE MPUMEHEHHS METOJIOB HAOIIOACHUS U DKCIIEPUMEHTA.
Kommynukamugnwvie YY/I:
- CaMOCTOATENILHO OPraHU30BbIBATH YUeOHOE B3aUMOCICTBUE B IpyIine (ONpeaesaTh OOIIUE eI, PACIPEACIIATh POJIH, I0TOBAPUBATHCS APYT C
JIPYTOM H T.1.).
Yuenuk:.
— CcOOJIIO/TaCT HOPMBI ITYOJIMYHON PEUr U PETIIAMEHT B MOHOJIOTE M IUCKYCCHH,
— MOJIB3YETCS aICKBATHBIMU PEUYEBBIMH KJIHUIIIE B MOHOJIOTE (ITyOJIMYHOM BBICTYIUICHUH ), TUAJIOTE, TUCKYCCHH;
— (hopmynpyeT cOOCTBEHHOE MHEHHUE U ITO3UIINIO, apPTyMEHTHPYET UX;
— KOOPJMHHUPYET CBOIO MO3UIHUIO C MO3ULIUAMHU MAPTHEPOB B COTPYIHUYECTBE MPHU BRIPaOOTKE 00IIET0;
— YCTaHABIIMBAET U CPABHUBAET Pa3HbIC TOUKHU 3PEHUS, IPEK/IE UeM IPUHUMATh PELICHUS U JIeNaTh BHIOOD;
— CIIOPHUT U OTCTAUBAET CBOIO MO3UIIUIO HE BPAXACOHBIM ISl ONIIIOHEHTOB 00pa3oM;
— OCYIIECTBIISICT B3aUMHBIN KOHTPOJIb M OKa3bIBAET B COTPYAHHUYECTBE HEOOXOMMYIO B3aUMOIIOMOIIIE;
— OPraHU30BBIBACT U IJIAHUPYET Y4eOHOE COTPYIHUYECTBO C YUHUTEJIEM U CBEPCTHUKAMH; OMPEAEIATh LEeMH U (YHKIMH YYACTHUKOB, CIIOCOOBI
B3aUMMO/JICHCTBU,
— yMmeeT paboTaTh B IPyIIe — yCTaHABIMBACT pabodre oTHOMEHUS, Y)OEKTHBHO COTPYIHUYACT U CTIOCOOCTBYET MPOTYKTUBHOMN KOOTIEPAIINN;
— UHTETPUPYETCS B TPYIITY CBEPCTHUKOB M CTPOUT MPOJYKTUBHOE B3aMMOJCHCTBHE CO CBEPCTHUKAMU U B3POCIBIMU;
— YYUTBIBATh Pa3Hble MHEHUS U HHTEPECHl U 0OOCHOBBIBATh COOCTBEHHYIO MO3UITHIO;
Yuawuiica nonyanut BO3MOKHOCTh HAYUUTHCS:
— IPOAYKTUBHO pa3peliaTth KOHPIUKTH Ha OCHOBE y4€Ta WHTEPECOB U MO3HIIMIA BCEX YYACTHUKOB, MOMCKA U OIEHKU allbTEPHATUBHBIX CIIOCOO0B
paszpeleHus: KOH(MINKTOB;
— JIOTOBAPUBATHCS U MPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JESATEIHLHOCTH, B TOM YHCJI€ B CUTYallUU CTOJIKHOBEHHUS HHTEPECOB,;
— Opath Ha ce0s1 MHUIMATUBY B OPTaHU3AIMH COBMECTHOTO ACHCTBHS (JIEI0BOE TUAEPCTBO);
— BJIa/IeTh MOHOJIOTHYECKOW U JAMamorudyeckoi (opMaMu peud B COOTBETCTBUU C TPAMMATHUECKMMH W CHHTAKCUYECKMMH HOPMAaMH POJIHOTO
SI3BIKA;
— CJIEIOBaTh MOPATbHO-ITHUECKUM M TICUXOJOTMYECKMM MPUHIUIAM OOIICHHS U COTPYIHHUYECTBA HA OCHOBE YBAXKUTEIBHOTO OTHOILICHHUS K
napTHEpaMm, BHUMaHUS K JINYHOCTH JIPYTOT0, aIeKBATHOT'O MEKJIMYHOCTHOT'O BOCIIPUSATHS, TOTOBHOCTH aJI€KBaTHO PEarupoBaTh Ha HYXK/IbI IPYTUX,
B YACTHOCTH OKa3bIBaTh MTOMOIIh M SMOIIMOHAIBHYIO MOJJEPKKY MapTHEPAM B TIPOIIECCE TOCTHKEHUS OOIIEH eI COBMECTHOM JIEATETLHOCTH.
Ilpeomemmnbimu pe3yinbTaTaMu U3YUYEHUS MIPEAMETA SIBISIOTCS CIEAYIOININE YMEHHUS:
— 0CO3HAHUeE POJIM BEIIECTB: - OMPEIEIATh POJIb PA3TMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE; - OOBSICHATH POJIb BEIIECTB B KX KPYTOBOPOTE;
— paccMOTpeHHe XMMHUUYECKHUX IMPOLIECCOB:- MPUBOJUTH MPUMEPHI XUMUUYECKUX MPOLIECCOB B MPUPOJIE; - HAXOAUTh YEPThl, CBUJIETEIbCTBYIOLINE
00 00X MpHU3HAKAX XUMHUYECKHUX MPOIECCOB U UX Pa3IHUUAIX;
— MCIOJIb30BaHUE XUMUYECKUX 3HAHUH B OBITY:— OOBSICHSATh 3HAUCHHE BEIIECTB B )KU3HU U XO35HCTBE YEIIOBEKA;




— OOBSICHAT MHUP C TOYKH 3PEHHUS XUMHUM: NEPEUUCIATh OTIUYUTENIbHBIE CBOMCTBA XMMMUYECKUX BEILECTB; pa3jivyaTb OCHOBHBIE XUMHUYECKHE

IIPOLIECCHI; ONPEAEIATh OCHOBHBIE KJIACChl HEOPraHMUECKUX U OPraHMUYECKUX BEIIECTB; IOHUMATh CMBICII XMMUYECKUX TEPMHUHOB.

— OBJIaJilecHMe OCHOBAMH METOJOB IIO3HAHUS, XAapaKTEPHBIX I €CTECTBEHHBIX HAyKi— XapaKTEpHU30BaTh METOJbl XHMHUYECKOM HayKH

(HaburoieHMe, CpaBHEHME, SKCIIEPUMEHT, U3MEPEHUE) U UX POJIb B IO3HAHUU MPHUPOJIBI; MPOBOIUTh XUMHUYECKHE OMNBITHI M SKCHEPUMEHTHI U

OOBSICHATB MX PE3YJbTaTHI.

— YMeHHe OLeHMBATH IIOBEJCHUE YEJIOBEKA C TOUKU 3PEHUS XUMHUECKOH 0€30IMaCHOCTH IO OTHOLIEHMIO K YEJIOBEKY U IPUPOAE: UCIOIb30BaTh

3HAHUS XUMHHU IIPU COOJIIOICHUH IIPABUJI UCIIOIb30BAHUS OBITOBBIX XUMHUECKUX IIPENapaToB; pa3inyaTh ONacHble U Oe30M1acHbIe BELIECTBA.
BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

- BBIJIBUTATh U MPOBEPSTH SKCIIEPUMEHTAIBHO THIIOTE3bl 0 XMMUYECKUX CBOMCTBAX BEILECTB HA OCHOBE MX COCTaBa U CTPOEHHUS, UX CIIOCOOHOCTH

BCTYINATh B XUMUYECKHUE PEAKIIMH, O XapaKTePe U MPOAYKTAX Pa3IUYHbIX XUMHUUYECKUX PEAKIIMIA;

- XapakTepu3oBaTh BEIIECTBA II0 COCTaBY, CTPOCHHIO M CBOICTBaM, YCTaHABIMBAaTh HPUYMHHO-CJIEJICTBEHHbIE CBS3M MEXIY JaHHBIMU

XapaKTepUCTUKAMU BEIECTBA;

- COCTaBJIATh MOJIEKYJISIPHBIE U IOJIHbIE HOHHBIE YPAaBHEHHUS 110 COKPAILlEHHBIM HOHHBIM YPaBHEHUSIM;

- NPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MNPOSBIATh OKUCIUTEIbHBIE WM BOCCTAHOBHUTEJBHBIE CBOWCTBA C YYETOM CTENEHEW OKHCICHMS

3JIEMEHTOB, BXOJAIIMUX B €r0 COCTAB;

- COCTaBJIATh YPAaBHEHUS PEAKIUIl, COOTBETCTBYIOIIMX OCIIEI0BATEIbHOCTH NIPEBPAILIEHUI HEOPTaHNYECKUX BEIECTB PA3IMYHbIX KJIACCOB;

- BBIJIBUTaTh U MIPOBEPATh SIKCIEPUMEHTAIBHO TUIIOTE3bI O Pe3ysbTaTaX BO3JACHCTBUS PA3INYHbIX (PaKTOPOB Ha U3MEHEHHE CKOPOCTH XHUMUYECKOM

peaxkuuu;

- UCTOJIB30BaTh MPUOOPETEHHBIE 3HAHUS JJIS1 SKOJIOTHYECKH I'PaMOTHOIO TIOBEICHHUS B OKpY Karolleit cpejie;

- HCIIOJIb30BaTh IMPHOOPETEHHBIE KIIOUEBbIE KOMIIETEHI[MM IPU BBINOJIHEHUH HPOEKTOB M Y4eOHO-UCCIIEOBATEIbCKUX 3334 MO0 H3YYEHHUIO

CBOMCTB, CITOCOOOB MOJIy4E€HHUS U PaclioO3HaBaHUs BEIIECTB;

- 00BEKTHBHO OLIEHUBATh HH()OPMAIIHIO O BEIIECTBAX U XUMHUUECKHX IpOLEccax;

- KpUTHUYECKU OTHOCHUTbCS K IICEBIOHAYYHOU MH(POPMALIMH, HEJOOPOCOBECTHOM peKiiaMe B CpeICTBaX MacCOBON MH(OpMaIINH;

- 0CO3HaBaTh 3HAYEHNE TEOPETUUECKUX 3HAHUI 110 XUMUHU U1 PAKTHUECKOHN JESITeIbHOCTU YEJIOBEKa;

- co3JaBaTh MOJIEIM M CXEMbl JJIS PEUIeHHs y4eOHbIX M IO3HaBaTENbHBIX 33Jay; MOHMMAaTh HEOOXOJUMOCTh COOJIIOJICHMS IpelUCaHuH,

IpearaéMblX B MHCTPYKIHUSAX 110 UCIOIb30BAaHUIO JIEKapCTB, CPEJCTB OBITOBOM XUMHUU U JIP.



2. Coneprkanue y4eOHOIro npeamMera
2.1. Conep:xanue yueOHOro Kypca

8 kiacc (68 yacos)

Beenenue (5 4)

XUMHUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSX.

[ToHsiTe 0 XUMUYECKOM AJIEMEHTE U (JopMax ero CylecTBOBaHMS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CII0KHBIX BEIIECTBA

[IpeBpamenus BemecTs. OTIMINE XUMAYSCKUX PEAKITUN OT GU3UUYECKUX SBICHUH. PO XUMUU B )KM3HU YEIOBEKA.

KpaTtkue cBeneHus U3 UCTOpUM BO3HUKHOBEHHS U pa3Butus xumuu. llepuoxa anxumuu. [lonarue o ¢punocopckom xamue. Xumus B XVI B.
PazButue xumun Ha Pycu. Posib 0TeueCTBEHHBIX YUEHBIX B CTAHOBJIICHMH XUMHUYECKON Hayku - paboTel M. B. JlomonocoBa, A. M. bytneposa, [I. 1.
Menneneena.

XuMHu4ecKkass CHMBOJHUKA. 3HAKM XHMMHYECKHUX DOJEMEHTOB W TMPOMCXOXKIACHHUE HX Ha3BaHuid. Xumudeckue Gopmynsl. WHOekcsl u
koa¢hdunmenTsl. OTHOCUTENBHBIE ATOMHAS U MOJIEKYJISIpHAst Macchl. PacueT MaccoBoi oM XMMHUYECKOTO 3JIEMEHTA M0 (OpMYJIe BEIIEeCTBA.

[leproauueckast cucrema xumudeckux snemeHToB J[. M. MeHneneeBa, ee cTpykTypa: Majble W OONbIINE MEPUOAbI, TPYHIbl U MOJAIPYIIIbI
(rmaBHas u moboyHas). [leproanueckas cuctema Kak CIpaBOYHOE MOCOOUE IS MOIYUEHHUsI CBEACHUM 0 XUMUYECKUX IIIEeMEHTaX.

Pacuernble 3amaum. 1. HaxoxneHue OTHOCHUTENBHOM MOJEKYJISpPHONW Macchl BELECTBA MO €ro XuMmMuueckoi (opmyne. 2. Brluucnenue
MaccOBOM JI0JIM XMMHUYECKOI0 3JIEMEHTA B BEILIECTBE 10 €ro (opmyiie.

Hemoncrpanuu. [llapoctepkHEBblE MOAENN PA3JIMYHBIX MPOCTBIX W CIOXKHBIX BemecTB. KoJeKnus CTEKISIHHOM XUMHYECKOW MOCYBI.
B3aumoneicTere Mmpamopa ¢ KUCJIOTON U IIOMYTHEHHUE U3BECTKOBOM BOJBI.

Tema 1. ATOMBI XMMH4YECKHX 3J1eMeHTOB (9 4)
ATOMBI KaKk (hopma CyIIeCTBOBaHUSI XUMUYECKUX 371eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUH aTOMOB. J{0Ka3aTenbCTBA CJI0KHOCTH CTPOCHHS
atoMoB. OnbIThl Pesepdopaa. [lnanerapuas Mmosienb CTpOSHUS aTOMA.
CocraB aTOMHBIX siJ€p: MPOTOHBI W HEUTpoHBL. OTHOCUTENbHAs aToOMHas Macca. B3auMOCBS3b MOHITHH «IIPOTOH», «HEHUTPOHY,
«OTHOCHUTEJIbHASI aTOMHAsi Maccay.
W3menenue ynciaa mpoTOHOB B sJpe aToMa - 00pa30BaHNE HOBBIX XMMUYECKHX 3JIEMEHTOB.
W3meHeHne yncia HEUTPOHOB B siipe aToMa - 00pa3oBaHue U30TonoB. COBpeMEHHOE ONpEeIeIeHNE OHITHS «XUMUYECKUH 351eMeHT». 130Tomnbl
KaK pa3HOBUJHOCTH aTOMOB OJJHOTO XMMHYECKOI'O JIEMEHTA.



OnekTpoHbl. CTpOCHHME JJIEKTPOHHBIX O000JI0YEK aTOMOB XHMMHYECKHX 3jeMeHTOB Nel-20 mepuommyeckoi cucrtembl [l. M. Menneneena.

[TonsTHE O 3aBEPILIEHHOM U HE3aBEPIIECHHOM 3JIEKTPOHHOM CJIOE (IHEPreTUYECKOM YPOBHE).

[lepuoanueckas cucrema xumuuyeckux snemeHtoB JI. M. MenzgeneeBa M CTpoeHHE aTOMOB: (PU3WYECKUI CMBICI IMOPSIKOBOIO HOMEpa
3JIEMEHTA, HOMEpPA IPyIIIbl, HOMEpa Neproa.

M3MmeHeHne 4ucia 3JEKTPOHOB Ha BHEIIHEM OJJIGKTPOHHOM YpPOBHE aToMa XHUMHYECKOTO 3JeMEHTa - 00pa3oBaHUE TMOJOKUTEIbHBIX U
OTpHUIATEIILHBIX NOHOB. MIOHBI, 00pa30BaHHbBIC AaTOMaMH METAJUIOB U HeMETAIIOB. [IpHYMHbBI H3MEHEHHS] METAJUTMYECKUX ¥ HEMETAJUTHIECKUX CBOHCTB
B [IEpUOJaX U IPyIIax.

O6pa3zoBanue OuHapHbIX coenuuennil. [lonarue 06 nonHo# cBsa3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3aumoseiicTBue aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXAY CO00i - 0Opa3oBaHME JABYXaTOMHBIX MOJEKYJ MPOCTBIX BEIIECTB.
KoBasienTHast HEMOsIpHAs XUMHUYECKasi CBA3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumopeiicTBue aTOMOB XHMMHUYECKHX D3JIEMEHTOB-HEMETAUIOB MEXIy c00oiM - oOpa3oBaHue OWHAPHBIX COCAMHEHUN HEMETAJUIOB.

DNEKTPOOTPUIIATENBHOCTD. [I0HATHE 0 KOBATIEHTHOM MOJISIPHOM CBSI3U.

B3auMozeiicTBue aTOMOB XUMHYECKHUX DSJEMEHTOB-METAUIOB MEXAYy Cco00M - oOpa3oBaHHME MeETaUIMUYECKUX KpuctamioB. llonstue o
METAJIJTNYECKON CBS3H.
JdemoncTpauuu. Mojenu aToMOB XUMHUECKHUX 371eMeHTOB. [leproanyeckas cucrema xumuueckux sinemenToB J[. . Menpeneena.

Tema 2. IIpoctbie BemecTBa (6 1)

[TonmoxeHnre MeTamioB U HEMETAIJIOB B MIEPUOAUYECKON cucTeMe XuMuueckux 3neMeHToB [. . MenneneeBa. Baxxnelmume npocTsie BENECTBa
- METaJUIBI: JKeJIe30, ATFOMUHUM, KalblIui, MarHuil, HaTpuii, kanuil. O0mue Gpusndeckre CBONCTBA METAJLIOB.

Bakneiimme npocThie BeIIeCTBa - HEMETAJIIbl, 00pa30BaHHBIE aTOMAaMHU KUCJIOPO/Ia, BOAOPO/a, a30Ta, cephl, hochopa, yriepoaa. CiocoOHOCTh
aTOMOB XMMHUYECKHX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - AIJIOTPONHUS. AJUIOTPONHbIE MOAUHUKAIMU Kuciopoaa, hocdopa u
oJioBa. MeTajinueckne ¥ HEeMETAINTHYECKHE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJIIIbI U HEMETAJLITBI.

[Tocrossunas ABoraapo. KommuectBo BemectBa. Monb. MomnsipHas macca. MonspHbIid 00beM ra3o00pa3HbIX BemlecTB. KpaTHble eIWHUIIBI
KOJIMYECTBA BEIIECTBA — MIJUIUMOJb U KWJIOMOJb, MUJUTUMOJISIPHAS. U KAJIOMOJISIPHASI MAacChl BEIIECTBA, MUJUIUMOJISIPHBIM U KHJIOMOJISIPHBINA 00bEMBI
ra3000pa3HBIX BEIICCTB.

PacueTsl ¢ ucmonbp30BaHHEM MOHATHI «KOJIUYECTBO BEUIECTBAY, «MOJISIPHAS MAcCay, «MOJIIPHBIA 00bEM Ta30BY», «IIOCTOSTHHAS ABOTaIPO».

Pacuernble 3agauu. 1. Boruncnenue MoisipHON Macchl BelIeCTB MO XUMHYecKMM (opmynaM. 2. Pacyersl ¢ HCIONb30BaHUEM MOHSITHHA
«KOJTMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOISPHBIA 00BEM Ta30By, «IIOCTOSTHHAST ABOTaAPOY.

JemoncTpanun. Hekotopble MeTamibl U HEMETaIbl KOJIMYECTBOM BellecTBa | Mosb. Moienb MOISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3. CoenuHeHHsi XHMUYECKHUX dj1eMeHTOB (15 u)



Crenenb okucnenus. OnpeeneHue CTeneHu OKUCISHUs 3JIEMEHTOB 10 XuMudeckoil opmyiie coequHenus. CoctaBienue Gopmya OMHAPHBIX
COEIMHEHNH, OOIIHI CIOCO0 UX HA3LIBAHUS.

bunapHbie coenvHEHUs: OKCHUIIbI, XJIOpUabl, cyiabduasl u ap. CoctaBienue ux dopmyin. IIpeacraBurenu oKCUIOB: BOJA, YIVIEKHCIBIM a3 U
HerainieHas u3Bectb. [IpecTaBUTeNny JETY4MX BOJIOPOIHBIX COSAMHEHUI: XJIOPOBOJOPO U aMMHAK.

OcHoBaHMs, UX COCTaB M Ha3BaHUA. PacTBOpUMOCTh OCHOBaHHMI B Boje. Tabmuma pacTBOPUMOCTU TUAPOKCUIOB U COJIeH B BOJE.
[IpencraBurenu wienoyen: THAPOKCUABI HATpUsl, Kanusd W KaublusA. [loHsTHe O KadecTBEeHHbIX peakuusax. Muaukaropel. M3MeHEeHHME OKpacku
WHJMKATOPOB B LIEJIIOYHOU cpeie.

Kucnorel, ux cocrtaB u HazBanus. Knaccudukamus kucinot. IIpencraBurenu KUCIOT: cepHas, COJITHAas M a30THas. V3MeHeHue OKpacku
WHJIMKaTOPOB B KUCIIOTHOU cpee.

Conu xKak Npou3BOAHbIE KUCIOT U ocHOBaHUM. VX cocraB u Ha3zBaHus. PactBopumMocTs conelt B Boje. [lpencraBurenu coseit: Xjaopua HaTpus,
kapOoHaT u GocdaT KaabIIus.

AmMopdHBIE B KPUCTAJUIMIECKHE BEIIECTBA.

MexMoneKkyspHble B3auUMOACUCTBUSA. THIIBI KPUCTANIMUECKUX PEUIETOK: MOHHAs, aTOMHAas, MOJICKYJIIpHAs U METAJLIMYecKas. 3aBUCUMOCTb
CBOMCTB BEILIECTB OT TUIIOB KPUCTAINIMYECKHUX PEIICTOK.

BemectBa MONIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BELIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

Uucrtble BemecTBa U cMmecd. llpumepsl KUIKMX, TBEpIbIX M razooOpa3HbIXx cmeceid. CBOMCTBa YMCTBHIX BellecTB W cMmeceil. Mx coctas.

MaccoBast u 06beMHasi OJIM KOMIIOHEHTa cMecHu. PacueTsl, CBS3aHHbIE C MCMOJIb30BAHUEM MOHATHUS JOJIS.

Pacuernbie 3agaum. 1. Pacuer maccoBoii m 00beMHOM J0JIeH KOMIIOHEHTOB CMECH BEIIECTB. 2. BhIuncieHne mMaccoBOM J0JIM BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce pacTBOPEHHOIO BEIIECTBA U Macce pacTBOPHUTENS. 3. BrluncieHne Macchl pacTBOPSIEMOTO BEUIECTBA U PaCTBOPUTENS,
HEOOXOMMBIX JUIsl IPUTOTOBJICHUS OMIPEICIEHHON MAcChl pacTBOPa C U3BECTHOM MacCOBOM J10JI€i paCTBOPEHHOTO BEIIECTRA.

Jemonctpanun. O0pa3ubl OKCUAOB, KUCIOT, OCHOBaHHH U colieil. KucnoTHO-1en0YHbIe MHINKATOPBI M U3MEHEHUE WX OKPACKH B Pa3IMUHBIX
cpenax. Mojenn KpUCTALTHYECKUX PEIIETOK XJIOpHUIa HaTpusl, anmasa, okcusa yriaeposa (IV). CrocoOsl paszeneHus cMeceid, TUCTUIUIALNS BOJIBI.

Tema 4. W3MeHenus, npoucxoasimme ¢ Bemecreamu (134)

[lonsATE SBIEHUN KaK WM3MEHEHUH, MPOUCXOIAIIUX C BEUIECTBAMHU. SIBIIEHMS, CBSI3aHHBIE C WU3MEHEHUEM KPHUCTAJUIMYECKOIO CTPOEHUS
BElIeCTBa MPHU MOCTOSHHOM €ro cocrase, (u3nueckue siBjaeHus. OU3nyecKue SIBICHUS B XMMMU: JUCTUIULSILMS, KPUCTAJUIM3ALMS, BbIIapUBaHUE U
BO3TOHKA BEILECTB, IEHTPU(YTUPOBAHUE.

SIBneHus, cBsA3aHHBIE ¢ U3MEHEHHMEM COCTaBa BELIECTBA, - XUMUYECKHUE peakuuu. [Ipu3sHaku M ycrnoBUS NMPOTEKAHUS XUMUYECKUX PEAKIUN.

[TonsiTue 00 5K30- U PHAOTEPMHYECKHMX peakuusx. Peakuuu ropeHus Kak 4YacTHBIM ciydaill 3K30TEPMHUYECKUX PEaKIHil, MPOTEKAIOUINX C

BBIJICIICHUEM CBETA.

3aKOH COXPAaHEHHUs MacChl BELIECTB. XUMUYECKHE YpaBHEHUS. 3HAaUeHHE UHJIEKCOB U Kod(puiueHToB. CocTapieHNEe YPaBHEHNN XUMUYECKHX
peaKuui.



Pacuersl mo xumuueckuM ypaBHEHHsM. Perienue 3afau Ha HaXOXKJI€HUE KOJIMYECTBA BEIIECTBA, MACChl WM 00beMa MPOAYKTa PEaKLUU IO
KOJINYECTBY BEIIECTBA, Macce WM 00beMy MCXOJHOTO BellecTBa. PacyeTsl ¢ MCHOIB30BAHUEM TOHITHS «I0JIS», KOTJa MCXOJHOE BEIIECTBO JaHO B
BH/JIE PACTBOPA € 3a/IaHHOW MAacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA UIIA COAECPKUT ONPEIEICHHYIO 00 TPUMECEH.

Peakuuu paznoxenus. [lorarue o ckopoctu xuMudeckux peakuui. Karanusaropel. @epMeHTHI.

Peakuuu coenunenus. Karanutuueckue u Hekatanutuyeckue peakuuu. OdpaTumblie 1 HEOOpaTUMBbIE PEaKIUU.

Peakuuu 3amenieHus. DNEKTPOXUMHUYECKUH PsiJl HAIIPSYKEHUN METAIUIOB, €TI0 MCIOIb30BAaHUE JUIsl IPOTHO3UPOBAHMS BO3MOYXKHOCTH ITPOTEKAHUS
peakuuil MeX1y METaJNIaMHU U PaCTBOPAMM KUCJIOT. Peakuu BEITECHEHUSI OTHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYTMMH METAJIaMHU.

Peakmuu oOmena. Peakuuu HeliTpanu3anuu. Y CJI0BHS MPOTEKAHUS PEAKIMi 0OMeHa B pacTBOpaXx /10 KOHIIA.

TUbl XUMHYECKHUX PEaKIHil (110 MPU3HAKY «UUCIO U COCTaB MCXO/IHBIX BEIIECTB U MPOAYKTOB PEAKIMN») Ha MpUMEpe CBOMCTB BOAbI. Peakiius
Pa3IOKEHUS - DJIEKTPOJIM3 BOABL. Peakuuu COeIMHEHHUs - B3aMMOJEUCTBUE BOJBI C OKCHUAAMH METALUIOB U HEMETAUIOB. IloHATHE «TUAPOKCUABD).
Peakuuu 3amernieHus - B3aUMOJEWCTBHE BOJIBI C MICTOYHBIMH M IIEIOYHO3EMEIbHBIMU MeTaiiamMu. Peakniuu oOMeHa (Ha mpumepe THAPOIU3a
cynb(uIa aTIOMIHHAS U KapOH1a KaIbIus).

Pacyernbie 3a1a4n. 1. BeruncieHrne no XMMUYECKUM YPABHEHUSIM MACChl WM KOJIMYECTBA BELIECTBA MO U3BECTHOW MAcCe€ WM KOJIMYECTBY
BELIECTBA OJIHOTO U3 BCTYMAIOIIMX B PEAKIMIO BELIECTB UM MPOIYKTOB peakiuu. 2. Beiuncienne macchbl (KoyiMyecTBa BeUlecTBa, o0bemMa) IpoayKTa
peaxiuu, eclii U3BECTHA Macca UCXOIHOTO BEIIECTBA, COAEPIKAILIETO ONPEISICHHYIO OO0 npuMeceil. 3. Beruncnenue maccol (KOJIMYECTBa BEIIECTBa,
o0beMa) MPOJYKTa pEeaKluH, €CIM U3BECTHA Macca PacTBOpAa MU MaccoBas JI0JIsI PACTBOPEHHOTO BEIECTBA.

Jemoncrpauun. [Ipumepsr ¢usznueckux sBIeHUM; a) raBieHue napaduHa; 0) AuQdyY3Us TYNIUCTHIX BEUIECTB C TOPALICH JTaMIIOUYKU
HakanuBaHus. [IpuMepsl XUMHUYECKUX SBJICHUN: a) TOPEHUE MarHus; 0) B3aMMOJENCTBHE COJITHON KUCIOTBHI C MPaMOpPOM HJIM MEJOM; B) MOJIY4YEHHE
runapokcuaa Meau (Il); r) pacTBopeHHe MOMy4yeHHOTO TMAPOKCHAA B KHUCIOTax; J) B3auMmopencTBue okcuaa Meau (II) ¢ cepHoit kucnotoit mpu
HarpeBaHuu; €) pa3jaoKeHUe epMaHranara Kajus; 5K) B3auMOIeCTBHE Pa30aBIEHHBIX KUCIOT C METAJUIAMHU.

Tema 5. PacrBopenme. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPouTOB (20 u)

[TonsiTe 00 SMEKTPOIUTUYECKON TUCCOLMANUU. DIEKTPOIUTHl M HEDNEKTPOIUTHL. MeXaHH3M TUCCOLHUAIUU SJEKTPOIUTOB C Pa3IUYHBIM
TUTIOM XUMUYECKOH CBs3U. CTEINeHb JIEKTPOIIMTUYECKON qucconranui. CUIbHBIE U CTa0ble SJIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUM DIEKTPOIUTHUECKON Auccoruaii. VMoHHbIe ypaBHEHHS peakiuil. YCIoBHS MPOTEKaHUs peakiuu oOMeHa
MEXy JIEKTPOJIUTAMH JI0 KOHIA B CBETE€ MOHHBIX MPEACTABICHUIA.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukarus. Jlucconuaius KHCIOT U UX CBOMCTBA B CBETE TEOPUU DIEKTPOIUTHUECKON Muccouuanuu. MoleKylspHbIe U
WOHHBIE YPAaBHEHHUS pEaKUUil KUCIOT. B3anmonencTBue KUCIOT ¢ METAJUIaMH. DJICKTPOXUMHUYECKUM PSAJl HANpsDKEHW MeTauioB. B3aumoneiicTBue
KHCJIIOT C OKCHUJaMU METaJUIoB. B3amMopeilcTBME KHUCIOT C OCHOBaHUSIMM - peaklMs HeWTpanu3auuud. B3aumonelcTBHE KHCIOT C COJSIMH.
Hcnonws3oBanne TaOIUIBI PACTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB KHCTIOT.



OcHoBanus, uX Ki1accupukanus. Jluccommanuss OCHOBaHMH M HMX CBOMCTBa B CBETE TEOPUU AJIEKTPOIUTUYECKOM IMCCOLMALMU.
B3aumoneiicTBie OCHOBaHUN C KUCIOTaMH, KHCIOTHBIMH OKCHAAMHU U COJSIMHU. VIcronb3oBaHHME TaOJIWIBI PACTBOPHUMOCTH JJISI XapaKTEPUCTHKU
XMMHUYECKUX CBOMCTB OCHOBaHMM. PaznoxeHne HepacTBOPUMBIX OCHOBAHUI NP HarpeBaHUH.

Counu, ux kimaccuukanus ¥ JUCCOIMALUS PA3IMYHBIX TUMOB cojeidl. CBOWCTBA COJiell B CBETE TEOPHH IJIEKTPOIMTUYECKON TUCCOIHALINY.
B3aumoneiictBue cosieii ¢ MeTaJulaMH, YCIOBHS INPOTEKAaHUS ITUX peakuuid. B3aumoneiicTBue conel ¢ KHCIOTaMH, OCHOBAHUSAMHU U COJSIMH.
Hcnonp3oBanue TabIUIBl PACTBOPUMOCTH ISl XaPaKTEPUCTUKH XMMUYECKUX CBOHCTB COJICH.

O06o001eHne cBeieHuit 00 okcHIax, uX Kiaaccu(uKaul 1 XUMUYECKHUX CBOMCTBaX.

['enernueckue psibl METAIOB U HEMETAIIOB. ['eHeTHUecKas CBA3b MEX/y KJIacCaMU HEOPTaHUYECKUX BELLECTB

OKuUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE.

Peakuuu mMoHHOro oOMEHa M OKUCIMTEIbHO-BOCCTAHOBMUTEIbHBIE peakuuu. COCTaBlI€HHE YPaBHEHUHM OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKIMii METOA0M 3JIEKTPOHHOTO OasiaHca.

CBolicTBa IMPOCTBHIX BEUIECTB - METAVIOB U HEMETAJIOB, KHCIOT U COJIEW B CBETE IPEACTaBIECHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
nporeccax.

JdeMoncTpanum. VcnbiTaHue BEIIECTB U UX PAacTBOPOB HA 3JIEKTPONPOBOJHOCTh. 3aBUCUMOCTD JIEKTPONPOBOAHOCTH YKCYCHOW KHUCIIOTBI OT
KOHIIeHTpauuu. B3anmoaeiicTBre IUHKA ¢ cepoid, COISIHOM KucaoToi, xiaopuaom mMeau (II). l'openne maruus.

Xumuueckuii npakmuxym (6 u)

1.IlpaBuna TexHUKH O€30MACHOCTH MpU paboTe B XUMHUUYECKOM KaOuHeTe. [lpuembl oOpaieHust ¢ J1a0OpaTOpHBIM O0OPYIOBAaHUEM W
HarpeBaTeNbHBIMU MpuOOpamu. 2. AHaIU3 MOYBBI U BOJBL. OuKCcTKA 3arps3HEHHON MoBapeHHoM conu. 3. [IpurotoBneHue pacTBopa caxapa U pacuer
€ro MaccoBO# 7071 B pacTBope. 4. HabmroaeHust 3a N3MEHEHUSIMH, TIPOUCXOIAIIMMU C TOPAIIEH CBEUOH, M MX ONMUCaHue (JOMAITHUN YKCIIEPUMEHT). 5.
[Ipu3Haku XMUMUYECKUX peakiuil. 6. Pelenne skcrepuMeHTaIbHbIX 3a/1a4.

9 kJacc (68 yacos)

Beenenue. O0masi XapakTepucTHKA XMMHYECKHX 3JIeMEHTOB M XuMHYecKuX peakuuii. Ilepuoanuyecknii 3axon u Ilepuoguyeckas
cucremMa
xumuueckux iemenToB . . MenpaeneeBa (6 4)

XapakTepHuCcTUKa JIEMEHTA 10 ero nojoxkeHuto B Ilepnoanueckoit cucreme xumuueckux snemeHToB . 1. MenneneeBa. CBocTBa OKCHJIOB,
KHCIIOT, OCHOBAHUH U COJIEW B CBETE TEOPHUH IIEKTPOIUTUYECKON TUCCOLMALINN U OKHCIIEHUS-BOCCTAHOBIICHHUS.

[Tonsatue o mepexoaHbIX 31eMeHTax. AMpoTepHOCTh. ['eHeTHUecKuii psa MepexoqHOro 3JIeMeHTa.

Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema xXumMuieckux 3meMeHToB 1. M. Menneneesa.

XUMHUECKasi OpraHu3alusl >KUBOH M HEKUBOW MPHUPOJBI. XUMHUECKUI COCTaB siipa, MAaHTHM M 3€MHOH KOpBl. XUMHUYECKHUE IJIEMEHTHI B
KJIETKaX >KMBBIX OPraHu3MOB. Makpo- u MukpoasiaemMeHnTbl. O0001IeHNe CBeIeHn 0 XUMUYeckux peakuusax. Kinaccudukanusi XuMudeckux peakuui mo



Pa3IMYHBIM MPU3HAKAM: «UUCJIO M COCTaB PEarupyroliux U 00pa3yroIIMXCs BEIIECTBY, «TEIIOBOM 3 (eKT», «HanpaBIeHUE», «M3MEHEHUE CTETEeHEN
OKHCJICHHS SJIEMEHTOB, 00pa3yIoIUX pearupyromie BeIecTBay, «(haszay, «UCIoNb30BaHIE KaTaIU3aTopay.

[lonsiTue 0 CcKOpOCTM XUMHUYECKOM peakuuu. DakTopbl, BIMSIOLIIME HA CKOPOCTh XHMMHMUYECKMX peakuuid. Karammszaropel m karamus.
WNHruburopsl. AHTHOKCHIAHTHI.

JdemoHcTpanuu.

Paznmuunbie dopmber tabmuiel I, . MenneneeBa. Moaenu aTtoMoB 37eMeHTOB 1—3-ro mepwoioB. Mojenb CTpOEHHUsT 3€MHOr0 Iiapa
(momepeuHslil pa3zpe3). 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEeaKIUH OT MPHUPOJbI PeardpyrolluX BEUIECTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKON
peaKiuy OT KOHLEHTPALMU Pearupyrolinux BELECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIMM OT IUIOIIAJU CONMPUKOCHOBEHMSI PEArupyrOLINX
BEIECTB (KUITSIIIUN CII0i»). 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakiy OT TeMIEPaTyphbl pearupyronux BemecTB. [ OMOTeHHbII U reTeporeHH biit
karanu3bl. DepMeHTaTUBHBIN KaTanu3. MTHrubuposanue.

Tema 1. Metasuibl (18 4)

[Tono>xxenne meramios B Ilepuognueckoit cucreme xumuueckux 3iuemeHToB /. M. Menaeneesa. Meramnyeckas KpUCTAIIIMYECKAs PEILETKA U
MeTaJuIndecKas XuMudeckast cBsa3b. Oo0ume pusmueckue cBoiictBa MetawioB. CIijiaBbl, IX CBOWCTBA M 3HaYCHHE. XMMHUYECKHE CBOMCTBA METAJUIOB KaK
BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX IOJIOKEHHSI B AIEKTPOXMMUYECKOM psAy HarpsbkeHUi MetaiioB. Kopposus MetamnoB U criocoObl 60pbOBI ¢
Hell. Metaibl B npupoze. O61mue crnocodbl UX MOJIy4EHUS.

OO01ast XapakTepUCTHKA IIEJIOYHBIX MeTaoB. Metamisl B mpupoje. Obume criocodsl ux nonyueHus. Crpoenue atoMoB. Ll{enounbie MeTanibt
— MpocCThIe BellecTBa. BakHele coeAMHEHNS EIOYHBIX METAJUIOB — OKCH/IbI, THAPOKCUABI U COJIH (XJIOPHbI, KapOOHATHI, Cylb(aThl, HUTPATHI),
UX CBOMCTBa M IPUMEHEHHE B HApOIHOM X03sicTBe. Kanuiinbie ynoopenus.

OO61as XxapakTepUCTHKA 3JIEMEHTOB TJIaBHOM noArpymnisl 11 rpymnmer.

Crpoenne aromos. lllenoyHo3eMenpHblE METAUIBI — IPOCThIE BeLleCTBAa. BakHeWIne COSAMHEHHs IIEJOYHO3EMENBHBIX METAJUIOB — OKCHIBI,
THJIPOKCHUJIBI M CONU (XJIOpUABI, KapOOHAThI, HUTPATHI, Cylb(artsl, pocharel), UX CBONCTBA ¥ IPUMEHEHHE B HAPOJHOM XO3sIICTBE.

Amomunuit. CTpoeHue aroma, pusnyeckre U XMMHUYECKHe CBOMCTBA MPOCTOro BemiecTBa. CoeMHEHHs aIFOMUHUS — OKCHJI U TUAPOKCH]L, UX
amdoTtepHbIii Xxapakrep. Baxneiiue conu antomMuHus. [I[puMeHeHne amoOMUHNS U €r0 COeAMHEHUH.

XKenezo. Ctpoenue aroma, pU3NUECKUe U XMMUYECKHE CBOWCTBA MPOCTOrO BellecTBa. ['eHeTHueckue psabl Fe'? uFe
Baxueiimme conu xene3a. 3HaUCHHUE JKeJie3a U €r0 COSTMHEHUM JUTsl TPUPO/IBl U HAPOTHOTO XO3SHCTRA.

JdemMoHcTpanum.

OOpa3ipl MIETOYHBIX U INEIOYHO3EMENbHBIX MeTaioB. OOpasibl cruiaBoB. B3auMopelcTBUe HaTpus, JUTHS M KajJblMsg C BOJOW.
BsaumopeiicTBue HaTpUs U MarHus ¢ KUciopoaoM. Bzanmopeiicteue metaisios ¢ HemeTtaiamu. [lonydenne runpokcunos xenesa (I11) u (IID).

+3

Tema 2. Hemeraniabl (28 1)



OOmiass xapakTepuCTHKa HEMETa/loB: mojokeHue B llepumonmueckoil cucteme xumuueckux anemeHToB [[. M. MenpeneeBa,0co0eHHOCTH
CTPOEHHUSI aTOMOB, 3JEKTpoOoTpUlaTeNbHOCTh (D0) Kak Mepa «HeMeTauyHocThy, psaa 0. Kpucramivueckoe CTpoeHHE HEMETAIOB — IPOCTHIX
BelecTB. Ayutorponusi. dusnueckue cBOWCTBa HEMETAIIIOB. OTHOCUTEIBHOCTD MOHATUH «METAIUI) U «HEMETAILD).

Bonopon. Ilonoxenue Bogopona B llepuoguyeckoit cucreme xumuueckux siaemeHToB JI. M. MenneneeBa. CTpoeHue atoma U MOJIEKYJIBIL.
Puznueckre 1 XMMHYECKHE CBOMCTBA BOJIOPO/IA, €r0 MOIyYEHUE U IPUMEHEHUE.

Bona. Ctpoenue monekynbl. Bomopoanas xumudeckasi cBsi3b. Du3MUecKre CBOWCTBA BOIBL. AHOMAIWU CBONCTB BOJABL [ UApOGMIBHBIE U
ruapodoOHbIe BellecTBa. XUMHUECKHE CBOWCTBa Boibl. KpyroBopor Bonabl B mpupoae. Bomoounctka. Aspaius Boabl. BbITOBbIE (GUIBTPHI.
MunepanbHble BOAbL. JJUCTHIIIIMpOBaHHAs BOJIa, €€ MOJIy4EHUE U IPUMEHEHUE.

O6mmas xapaktepucTtuka ranoreHoB. CtpoeHnue aToMoB. [IpocThie BemecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOMCTBA.

Kparkue cBenenus o xiope, Opome, Gprope u ioze. [[pumeHeHne raioreHoB U MX COSAMHEHUI B HAPOJIHOM XO3SIHCTBE.

Cepa. Ctpoenue aToma, aJuIOTpOMUsi, CBOICTBA U mpuMeHeHue pomOudeckoit ceprl. Oxcuanl cepsl (IV) u (VI), ux noiaydenue, cBOiCTBa U
npuMmeHenue. CepHasi KUCIIOTA U €€ COJIM, UX IPUMEHEHHE B HApOJHOM x03s1iicTBe. [Ipon3BOACTBO CEPHON KUCIOTHI.

A3ot. CTpoeHue aTomMa 1 MOJIEKYJIbl, CBOMCTBA IIPOCTOrO BelllecTBa. AMMUAK, CTPOCHHE, CBOMCTBA, MOJydeHue U npumeHenue. Conu aMMoHus,
ux cBoiictBa u npumeHenue. Oxcupl azota (II) u (IV).

A3OTHas KUCJIOTa, € CBOMCTBAa M MpHUMEHEeHHe. HUTpaTel U HUTPUTHI, IpobieMa UX COJEP’KaHUS B CEIbCKOXO3AMCTBEHHOW MPOIYKIHH. A30THbBIE
yI0OpEHUSI.

®ochop. Ctpoenue aToma, aJIOTPOIU, CBOICTBa Oenoro u kpacHoro ¢ocdopa, ux npumenenue. OcHoBHbIE coenuHenus: okcua Gocdopa (V)
u optodochopHas kucnota, pocharsl. DocopHbie ynoOpeHus.

VYrnepon. CtpoeHue aToma, alaoTponus, cBoiicTBa Moaudukaruii, npumenenne. Okcuasl yriepoaa (II) u (IV), ux cBoiicTBa U mpuMeHEHHeE.
Kap6oHaTsl: KanbLuT, cOAa, MOTAIll, UX 3HAYEHHUE B IPUPOJIE U )KU3HH YEIOBEKA.

Kpemuuii. CtpoeHne aroma, KpucTalTM4ecKuil KpeMHHUI, ero cBoiicTBa u npumenenue. Oxcua kpemuus (IV), ero mpupoiHbie pa3HOBUIHOCTH.
Cunukatel. 3Hau€HUE COEAMHEHUI KpEMHUS B )KUBOM M HEKMBOU npupoze. [IoHsATHe 0 CUIIMKAaTHON NPOMBIIIIEHHOCTH.

Jdemoncrpauuu.

OO0pa31bl raloreHoB — IMPOCTHIX BEIIEeCTB. B3auMonelicTBrEe rajloreHoB ¢ HaTpUEM, C ATIOMUHNEM. BhiTecHeHHe XjaopoM Opoma WiM noja u3
pacTBOpoOB HX coisiell. B3aumozelicTBue cepsl ¢ MeTalslaMHi, BOJOPOJOM U KHUCIOpOJIoM. B3auMmonelicTBue KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI €
Menpto. [lornomenue yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHue menu u3 ee okcuaa yriaeM. OOpasipl IPUPOJHBIX COECTUHEHHM
xJjiopa, cepbl, ocdopa, yriaepona, kpemHus. OOpa3lbl BaKHEHIIMX I HApOJHOTO XO3SMCTBA Cyilb(paToB, HUTPATOB, KapOOHATOB, (hocdaToB.
OO0pa3s1bl cTek1a, KepaMHUKH, IIEMEHTa.

Tema 3. O6001eHHe 3HAHMI 10 XUMHUH 32 KypC OCHOBHOM mKoJbl. (10 1)

[lepnonnueckuit 3akoH U Ilepuonnueckas cucrema xumudeckux sneMeHTOB J[. M. MenneneeBa. dusndecknii CMBICI MOPSAKOBOIO HOMEpPA
JJIEMEHTa, HOMEPOB IEPHUOAA U TPYIIBl. 3aKOHOMEPHOCTH HM3MEHEHHMS CBOMCTB 3JIEMEHTOB M MX COCIMHEHUH B NEpHOJax W TPYIIAX B CBETE
IIPEJCTABICHUN O CTPOCHNUHU aTOMOB JIEMEHTOB. 3HaU€HHE EPUOINIECKOT0 3aKOHA.



BI/I,I[BI XHUMHYCSCKHUX CBSI3EH M THITBI KPpUCTAINIMYCCKUX PCIICTOK. BzanmocBs3b CTPOCHUA U CBOMCTB BCIICCTB.

Knaccudukanus XuMHU4ecKnuX peakiuii o pa3iIudHbIM IPU3HAKAM (YUCIIO U COCTAB PEarupyromuX U 00pa3yoLIXcs BEIIECTB; HATHYNE
rpaHunbl pasgena (as; TerioBoil d(GQEKT; U3MEHEHUE CTENCHEH OKHMCICHHsS aTOMOB; HCIIOJIb30BAaHHME KaTalu3aTopa; HalpaBieHHE MPOTCKAaHUS).
CKOpOCTh XHUMHUYECKUX peakuuil u (akropsl, Baustomue Ha Hee. OOpPaTUMOCTh XMMHYECKHX PEAKIMA U CIIOCOOBI CMEIIEHUS XUMHUYECKOTO

PaBHOBCCHA.

HpOCTLIe U CIIOXKHEIC BemlecTBa. MeTauibl M HEMeTalIbl. I eHeTHdecKue pAabl METalllia, HEMCTAJUIAa U MEPECXOAHOTO MCETAJla. OKCI/IIIBI u
TUAPOKCUIBI (OCHOBaHI/Iﬂ, KHCJIOTHI, aM(bOTepHBIe rH,I[pOKCI/I,I[BI), comm. Ux COCTaB, KJ'IaCCI/I(l)I/IKaHI/IH u O6H_[I/Ie XMMHYECKHE CBOMCTBA B CBETE TCOpUU
3H€KTpOJII/ITI/I‘ICCKOﬁ JUCCOIIHMaAIN.

Xumuueckuit npakmuxym (6 u)

1. OcymecTBiieHHe LENOYKH XMMUYECKUX npeBpanieHuit 2. [lomyyenue u cBoiicTBa coeinHeHN MeTauioB 3. Perenue skcriepuMeHTalbHbIX
3aJla4 Ha paclio3HaBaHUE U NOJyYeHUE COeAMHEHUI MeTallsioB. 4. PerieHne skcriepuMeHTaabHbIX 3a1a4 1o teme «lloarpynma ramoreHosy. 5. Pemenue

OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC «Honrpynna KHUCJIopoaa». 6. HonyquI/Ie, CO6I/IpaHI/Ie H PaCIIO3HABAHHEC I'a30B.

2.2.I1poxoxkaeHHe NPAKTHYECKON YaCTH NMPOTrPaMMBbI 110 MPEIMETY

8 kiace

O011ee KOJIMYECTBO

Bcero yacos

KonTponbHbIX padboT

[TpakTueckux padboT

1 yeTBepTh 16 1 1
2 4yeTBepTh 16 - 1
3 4eTBepTH 24 2 2
4 yeTBepTH 12 2 1

Hroro 68 5 5




9 kiaace

OO1iee KOIUYIECTBO
Bcero yacos KontponbHbIX padot [TpakTuyeckux padoT
1 yeTBepTh 16 1 -
2 4eTBEPTh 16 1 3
3 yeTBepTH 24 1 3
4 yeTBepThH 12 1 -
Hroro 68 4 6

3. TemaTuueckoe IIJIAHUPOBAHHE C YKA3AHUEM KOJIUYIECTBA YaC0B, OTBOAUMBIX HA OCBOCHHUE KaxKJI0i TeMbl

Ne n/m HasBanmue pa3nesioB, Tem KoimuecTBo
4acoB
8 ki1ace
Beencuue 54
1 ATOMBI XUMHUYECKUX DJIEMEHTOB 94
2 [IpocTeie BemecTBa 6u
3 CoeuHEHNUS XUMHYSCKUX DJIEMEHTOB 1549
4 M3meHenus, TpOUCXOAsIIINE ¢ BEIECTBAMHU 134
5 PactBopenue. PactBopsl. CBOICTBA pacTBOPOB AJIEKTPOJIUTOB 2049
Hroro 68
9 kaacc
Beenenune. Obmas xapakTepuCcTUKa XUMUYECKIX DJIEMEHTOB M XUMUYECKHX peakiuii. [leproanueckuii 3akoH 104
u [lepuonnueckas cucrema xuMuueckux aieMeHToB J[.M.Menneneesa
1 Merannsl 18u
2 HemeTamsl 284




O0600meHre 3HaHUH 0 XMMHUU 32 KypC OCHOBHOM 1IKOJIbL. [Toaroroska k OI'D.

124

Hrtoro

68







