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B cBsi3M ¢ BO3MOKHOCTBIO NePexXo1a B IAHHOM Y4eOHOM rojy Ha JMCTAHIMOHHOEe 00yueHue OyAyT UCIOJIb30BATHCS
cJIeAyIolIe THIIbI YPOKOB:

— OHJIAWH-YPOKHU;

— BHJICOYPOK Ha AJIeKTpoHHOU tiaTtdopme POII;

— OHJIAlH MpakTuyeckas paboTa, BUJEONpakTHUecKas padoTa;
— OHJIAMH-DKCKYPCHS;

— YaT-JAUCKYCCHS;

— BHpTYyajbHas JJabopaTopHas paborta;

— OHJIAWH-TECTUPOBAHUE.

1. INTAHUPYEMBIE PE3YJIbTbhl OCBOEHHUS YYEBHOI'O ITIPEJIMETA

JINYHOCTHBIMHM pe3yJIbTATAMM OCBOEHHUA NpeameTa «Xumus» B 11 kinacce SBISIOTCS CAEAYIOIINE YMEHUS:

- 0CO3HABATh €IMHCTBO U IEJIOCTHOCTh OKPYKAIOIIET0 MUPa, BO3MOXKHOCTH €0 MO3HABAEMOCTH U 00BICHUMOCTH Ha OCHOBE
JTOCTHKEHUN HAYKH;

- IOCTETICHHO BBICTPanBaTh COOCTBEHHOE 1IETIOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTH M TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCIIE U B PAMKAX CAMOCTOSITEILHOM JIEATeTbHOCTH BHE IITKOJIBL;

- OIICHUBATH KU3HECHHBIC CUTYAIINH C TOUYKHU 3pEHUsT 0€30MacHOr0 00pa3a KU3HU U COXPAHEHUS 3/I0POBbS;

- OLICHUBATh IKOJIOTUYECKUN PUCK B3AMMOOTHOLICHHUI YEJIOBEKA U IPUPOIBI.

- (hopMupOBaTH SKOJOTUYECKOE MBINIJICHUE: YMEHHE OIIEHUBATH CBOIO IESITEIBHOCTh U TIOCTYIKU APYTHUX JIIOJEH C TOYKU 3pEHUs
COXPaHEHUS OKPYXKAIOIIEH CpelIbl - TapaHTa )KM3HU U OJIaronoxyyus JIIoAei Ha 3eMIe.

MeTanpeaMeTHbIMH PE3yJIbTaTaMU OCBOCHUS Kypca « XUMHUsI» ABISIETCS] POPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JIEHCTBHIMA
(YY)

Pecynamusnvie YY1

- CaMOCTOSITENIbHO OOHApPYKUBATh U GOPMYITHPOBATH YIEOHYIO TPOOIEMY, ONIPEACIATh 1IeTh y4eOHOU NeITeTbHOCTH;




- BBIJIBUTaTh BEPCUM PELIECHUS TPOOIEMbl, OCO3HABATh KOHEUHBIN PE3yNbTAT, BHIOMPATH U3 MPEIJIOKEHHBIX U UCKATh
CaMOCTOSITEJIHO CPEJCTBA AOCTUKEHUS LENH;

- COCTaBJIATH (MHIMBUAYAJIBHO WM B CPYIIE) IUIAH PEUICHUS TPOOIEMBL;

- paboTas 10 IUIaHy, CBEPSITh CBOM JIEUCTBHUS C LIEJIbIO U, PU HEOOXOUMOCTH, UCTIPABIIATH OIIMOKH CAMOCTOSITEIBHO;

- B JIMAJIOTe C yYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOATEIbHO BHIPAOOTAHHBIE KPUTEPUH OLIEHKH.

llosnasamenvrvie YVJ/I:

- aHaJIM3UPOBaTh, CPABHUBATH, KJIACCU(UIIMPOBATH U 000011aTh (DAKTHI U ABJIECHUSA. BBIABIATH NPUUYUHBI U CIAEACTBUS MPOCTHIX
SIBJICHUU.

- OCYIIECTBIISITh CPaBHEHUE, KIIACCU(UKAINIO, CAMOCTOATEIHLHO BHIOMpasi OCHOBAHMS M KPUTEPUU JJI YKa3aHHBIX JOTHYECKUX
oneparuu;

- CTPOUTH JIOTUYECKOE PACCYkACHUE, BKIIOUAIOIEe YCTAHOBICHUE TPUYMHHO-CIIEACTBEHHBIX CBS3EH.

- CO3/1aBaTh CXEMATUYECKUE MOJICIIU C BBIICICHUEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTA.

- COCTaBJISITh TE3UCHI, PA3JINYHBIE BUBI IUIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.).

- IpeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJHOTO BHJA B APYrou (Tabauily B TEKCT U TIp.).

- YMEThb ONPENENSITh BO3MOXHBIE MCTOYHUKH HEOOXOJUMBIX CBEJECHUN, NPOU3BOAUTH MOUCK MH(GOpMallUU, aHATU3UPOBATH U
OLICHMBATh €€ JTOCTOBEPHOCTD.

Kommynuxamuenwvie YVJ/I[:

CaMOCTOSITEIbHO OpPraHM30BBIBaTH y4eOHOE B3aUMOJCHCTBHE B Tpymme (OMpenemsTh OO0IIHMe IENH, pacTpeiessiTh PO,

JIOTOBAPUBATHCS IPYT C IPYrOM U T.1.).

IIpeameTrHbIe pe3yabTaThl

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01ias u HeopraHmieckasi XuMHs» OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN: O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MHUPA, POJIU XUMUU B
MO3HAHWUU SIBICHUW TPHUPOABI, B (OPMHUPOBAHUHM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPaMOTHOCTH,
HEOOXOMUMON JUIsl PEIICHHUS TPAKTHYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO U
MIPUPOIHOM CpENE;

BJIaJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE MOHATHUS (XUMUUECKUN DJIEMEHT, aTOM,
U30TOI, S-, P-, - OJIeKTpOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJId, MOJIb, MOJSPHBIH 00BEM, BaJICHTHOCTD,



AIEKTPOOTPULIATEIIBHOCTh, CTEMEHb OKHUCIICHUsS, XMMHUYECKas CBs3b (KOBaJICHTHasi, MOHHAs, MeTaJUIM4ecKasi, BOJOpPOIHAas),
KPUCTAJUIMYECKasd pEIIETKA, TUMbl XWMHUYECKUX PEAKIUW, pPacTBOpP, DJIEKTPOJIMUTHI, HEIJIEKTPOIUTHI, SICKTPOJUTHUYECKAS
JUCCOIMAIINSI, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW pPEaKIMHM, XUMHUUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI
(Teopus ANEKTPOJUTHYECKON auccoumalnuu, nepuoanudeckuit 3akon [[. M. MenneneeBa, 3aKOH COXpaHEHHS MacChl BELIECTB,
3aKOH COXpaHEHUsI W TPEBpAIEHUS DHEPTUU TNPH XUMUUYECKUX PEeaKIusix), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE TMOHUMAHUS MPUYMHHOCTA M CUCTEMHOCTHM XUMHUYECKUX SBJICHUM,
dakToIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU W OE30MaCHOM HCIOJIb30BAHUHM BaKHEUIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTHUUECKOM JEATETLHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTepPHbIE MPU3HAKHU MOHATHM, yCTaHABIMUBATh UX B3aHMMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIIMUE MTOHATHUS MPU ONMMCAHUN HEOPTaHUUYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIH30BATh XUMHUUYECKYH) CHUMBOJIMKY JJI COCTaBJeHUsS (HOPMYJI BEIIECTB U YPaBHCHHI
XUMHUYECKUX peakiui, cucrteMatuueckyto HoMeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTICIbHBIX HEOPTaHUYECKUX
BelIEeCTB (YrapHbIi ra3, yrIIeKUCIbIi ra3, aMMHUaK, raiéHasi u3BeCcTb, HeranéHas U3BeCTb, MUThEBas COJa, MUPUT U APYTHE);

c(OpMHPOBAHHOCTh YMEHUM ONpPEAENATh BaJEHTHOCTh M CTENEHb OKHUCIEHHUS XUMHUYECKUX DSJIEMEHTOB B COEIMHEHHUAX
pPa3JIMYHOTO COCTaBa, BUJI XMMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas, BOJOPOJHAs) B COCAUHEHHUSX, THUI
KPUCTATUYECKON PEMIETKM KOHKPETHOI'O BEIIECTBa (aTOMHAasi, MOJEKYJspHas, MOHHAs, METaJUIMuecKas), Xapakrep cpeibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIICKHOCTh HEOPTAHUYECKHUX BEIIECTB MO UX COCTABY K OMpPEACIEHHOMY
KJIacCy/Tpymie COeAMHEHUI (MPOCThie BEIIECTBA — METAIBI U HEMETaJUIbl, OKCHJbl, OCHOBAaHHUA, KHCIOTHI, aM(pOTEpHbIE
TUJPOKCHU]IBI, COJIN);

chopMHUPOBAHHOCTh YMEHHHM pacKphIBaTh CMBICT Tepuoanueckoro 3akoHa JI. M. MenaeneeBa U JeMOHCTPUPOBATH €TO
CUCTEMATU3UPYIOIIYI0, O0BSICHUTENBHYIO U MPOTHOCTUYECKYIO (D YHKIIHNH;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTEPU30BATh JJICKTPOHHOE CTPOEHHWE AaTOMOB XHMHUYECKHX AJIEMEHTOB 1—4 MepuonioB
[Teproamueckoit cucteMbl XuMudeckux 3meMenToB J[. 1. MeHneneeBa, UCIONb3ys IOHITHS «S-, P-, 0-3JCKTPOHHBIC OPOHUTAIIH,
«QHEPreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHX 3JIEMEHTOB UM HUX COEJUHEHHU MO
nepuoaam u rpynnam [lepuognueckoit cucteMbl Xumudeckux 3iaeMeHToB [[. 1. MeHnneneena;

c(hOpMHUPOBAHHOCTh YMEHHUHM XapaKTEpHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA HEOPTAaHWYECKUX BEIIECCTB
Pa3IMYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAHNE T€HETUYECKOW CBA3W MEXY HEOPraHMYECKHMMHU BEIIECTBAMH C ITOMOIIBIO
YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



c(OPMHPOBAHHOCTh YMEHHUS KJIACCH(PHUIIMPOBATh XMUMHYECKHE PEaKIUU IO Pa3IMYHBIM TpHU3HAKaM (YHCITy W COCTaBy
pearupyronux BEIIECTB, TEIUIOBOMY 3D (EKTy peaKIuu, NU3MEHEHUIO CTEIICHEeH OKHCIICHHS JJIEMEHTOB, OOPAaTUMOCTH PEaKIIUH,
y4acTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUW COCTABJIATh YPaBHEHUS PEAKIUKA Pa3IUYHBIX THIIOB, IOJIHBIE M COKpAIIEHHBIC YpaBHCHUS
peakinii FOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, PU KOTOPBIX ATH PEAKITUU HAYT 0 KOHIIA,

c(hOpPMHPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIIMH, TOITBEPIKIAIOIINE KAYSCTBEHHBIN COCTaB Pa3IUYHBIX HEOPTaHUYCCKUX
BEIIICCTB, PACIIO3HABATH OIBITHBIM ITYTEM MOHBI, TPUCYTCTBYIONIHAE B BOJHBIX PACTBOPAX HCOPTAHMYECCKUX BEIIICCTB;

c(OpPMHPOBAHHOCTh YMECHHH pPACKphIBaTh CYIIHOCTh OKHCIIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIMH  IMOCPEICTBOM
COCTaBJICHHS JJICKTPOHHOT'0 OaaHca dTHX PEaKIIHid;

c(hOpPMHPOBAHHOCTh YMCHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIMU OT Pa3IMYHBbIX (PaKTOPOB; XapakTep
CMEIICHUS XUMHUYECKOT'O0 PAaBHOBECHS B 3aBHCHMOCTH OT BHeITHero Bo3ericTus (npuniui Jle [laTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMHUYCCKUE TPOIECCHI, JCKAIINEe B OCHOBE NMPOMBIILICHHOTO TOJYyYCHHUS
CEpHOU KHCIIOTHI, aMMHaKa, a TaKkke C(HOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAyYHBIX MPUHITUNAX U IKOJOTHIECKHX
npobiieMax XMMHYECKOTO TPOU3BOJICTBA,

chOpMUPOBAHHOCTh YMEHUH MTPOBOANTH BBIYUCIICHHUS C MCIIOJIH30BAHUEM TIOHSTHS «MaccoBas JIOJIS BEIIECTBA B pacTBOPEY,
OOBEMHBIX OTHOIICHHWH Ta30B MPH XUMHUYECKUX PEAKIUSAX, MACChl BEIIECTBA MM 00BEMA Ta30B IO M3BECTHOMY KOJIWYECTBY
BEIIECTBA, Macce WK 00BEMY OJTHOTO M3 YYACTBYIONIMX B PEaKIUU BEIIECTB, TEIIOBOrO ((eKTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHHs MacChI BEIIECTB, IPEBPAIICHHS M COXPaHCHHS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUH COOIIOATh MpaBUja MOJb30BaHUS XUMHUYECKON MOCYI0M 1 1abopaTOpHBIM 000pYyI0BaHHUEM, a
TaKXKe TpaBuia OoOpalleHUs ¢ BEHMECTBAMH B COOTBETCTBUU C WHCTPYKIUSMHU IO BBHIMOJTHEHUIO JIAOOPATOPHBIX XUMHYECKHUX
OTIBITOB,

c(hOpMHUPOBAHHOCTh YMEHHUI TUIAHUPOBATH U BBIMIOJHATH XUMHUYECKUN HKCIIEPUMEHT (pa3ioKeHUEe MEepOKCHa BOJAOPO/a B
MPUCYTCTBUM KaTaJIU3aTOpa, OMPEJCICHHE CPEIbl PACTBOPOB BEIIECTB C TMOMOIINBIO YHHUBEPCAIHHOTO HHAMKATOPA, BIIHSHUE
pa3nTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pPEaKInu, peaklMd MOHHOTO OOMEHa, Ka4eCTBCHHBIC PEaklud Ha Cyibdar-,
KapOOHAT- W XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHWE DKCIEPUMEHTAIBHBIX 3a7ad To TemMaM «MeTtamisl»y u
«Hemertanner») B COOTBETCTBHM C TPABHJIAMH TEXHUKH OE30MACHOCTH TPHW OOpAIICHWH C BEMIECTBAMH M JIa0OpPaTOPHBIM
o00OpyZOBaHUEM, MPEACTABISATH PE3YIbTaThl XMUMHUYECKOTO SKCIEpUMEHTa B (OpME 3aMHMCH yPAaBHEHHH COOTBETCTBYIOIIMX
peaknuii 1 GOPMYyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YIHTATOB,;



c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATh XHUMHUYECKYIO HMHGOpPMAIMIO, MOJIy4aeMyl0 U3 Ppa3HbIX
MCTOYHUKOB (CpEeACTBAa MACCOBOM KOMMYHMKaUuU, UHTEpHET U IpYyrux);

c()OPMUPOBAHHOCTh YMEHHUI COOMIONATh IpaBWIa SKOJIOIMYECKU LEIECO00pa3HOTO MOBEIEHUS B OBITY U TPYLOBOM
NEATEIILHOCTU B LIENSAX COXPAHEHUS! CBOETO 3/I0POBBSl U OKPYXAOIIEH MPUPOJHOM Cpelbl, OCO3HABATH OMACHOCTh BO3/IEUCTBUS
Ha JKMBBIE OPraHU3Mbl ONPENENEHHBIX BEUIECTB, MOHUMas cMbica nokazarens I[IJIK, moscHsITh Ha mnpuMepax crnocoObl
YMEHBIIECHHS U IPEAOTBPAILECHHS UX BPEAHOTO BO3/IEUCTBUS HA OPTAHU3M UYEJIOBEKA;

JUIsE 00YYaroMIMXCA C OrPaHUYEHHBIMH BO3MOKHOCTSIMHU 37I0POBBSI: YMEHHE MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX
MeTOo/Aax IMO3HaHUA BEIIECTB U XUMHUUYECKHUX SIBICHU,

UIg cIelbIX M cHaboBUAAIIMX OOYy4arOUIUMXCS: YMEHME HCIIOJIb30BaTh pPENbe()HO-TOUEHUHYIO CUCTEMY OOO3HAaYeHUH
JI. Bpaiins uist 3anucu XUMHYECKUX (Hopmy!L.

2. COAEP) XAHME YYEBHOI'O ITIPEJIMETA, KYPCA

Pa3gen Ne 1. [lepuonnyeckuii 3aKoH U cTpoenue atoma (6 1)
OcHnognble ceéedenus o cmpoenuu amomda. SInpo: TPOTOHBI U HEUTPOHBL. M30TOmNBI. DNEKTPOHBI. DJIEKTPOHHAST 00OJOUKA.
OHepreTuueckuii ypoBeHb. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB 4-r0 M 5-TO MEPHOJIOB
nepuoandeckoit cuctembl [[. M. MennaeneeBa (mepexoaHblx ayemMeHTOB). Ilonstue 00 opOurtanmax. S- u p-opOUTaIH.
DNeKTpOHHBIE KOH(UTYPAIIMA aTOMOB XUMUYECKUX DJIEMEHTOB.
Ilepuoouueckuii 3axkon /I. H. Menoeneesa 6 ceeme yuenusa o cmpoenuu amoma. Otkpoitue JI. . MenzaeneeBsiM nepuoau-
YECKOT0 3aKOHa.
[lepuonuueckas cucrema xumuueckux snemeHToB Jl. Y. MenneneeBa — rpadudeckoe oToOpa)keHHUE MEPUOIMYECKOr0 3aKOHA.
@uU3NYECKU CMBICI NOPSAKOBOTO HOMEpA 3JIEMEHTa, HOMEpa IepruoJia U Homepa rpynmnsl. BaseHTHbie 35eKTpoHbl. [IpuynHbl
M3MEHEHHUS CBOMCTB 3JIEMEHTOB B NIEPUOAaX U rpymnnax (r1aBHbIX NOATPYMIIAX).
3HaueHUE MEPUOANYECKOTr0 3aKOHA U MEPUOJUYECKON CUCTEMbl XUMHUECKUX d1eMeHToB J. M. MenaeneeBa st pa3BUTHUSI HAYKU
Y IOHMMaHHS XUMHYECKOU KapTUHBI MUPA.
JemoncTpanuu. Paznmanasie Gopmbl mepuoandecKor CUCTEMbI XuMudeckux anemeHToB J[. . Menneneena.
JlaGopaTopHsblii onbIT. 1. KoHCTpynpoBaHue neproandeckoi TabJIUIIbI 2JIEMEHTOB C UCIOJIb30BAHUEM KapTOYEK.



Pazgen Ne2. Xumnueckue peaknuu (9 u)
Peakuyuu, uoywjue 0e3 uzmenenua cocmaea éewyecme. AOTPONNs U AJLUIOTPOIHBIE BUAOU3MEHEHUA. [IpnynHel amnorponuu
Ha npumepe Moau(pUKaIMi Kucaopoaa, yriepojaa u pocdopa. O30H, ero OnoIornyecKkas pob.
N3omepsl u nusomepus.
Peakyuu, uoywue c usmenenuem cocmaea éewjecme. Peakiiuy COeJUHEHNs], pa3iokKEeHUs, 3aMEIEHUs 1 0OMeHa B HeopraHuye-
CKOM u opraHudeckol xumuu. Peakuum 5Kk30- M dHAOTepMUYecKHe. TermnoBol >PEGEeKT XUMUYECKOHM peakuuu u
TEPMOXMMHUYECKUE YpaBHEHUsI. Peakinu ropeHus, Kak 4aCTHBIM Cydau d9K30TEPMUUECKUX PEAKLIUM.
Crkopocmo xumuueckoii peakyuu. CKOpOCTh XUMUUYECKON peakuu. 3aBUCUMOCTb CKOPOCTH XUMUUYECKON PEAKIIUU OT MPUPOIBI
pearupyroimmx BeLIECTB, KOHLUEHTPALMH, TEMIIEPATYpPHI, IION[AAM IMOBEPXHOCTU CONPUKOCHOBEHHUs M KaTtaiuszaropa. Peakuuu
roMo- u rereporeHnsie. [lonaTue o karanuse u karanuzaropax. DepMeHTHl Kak OMOJOTHUUYECKHE KaTalu3aToOpbl, 0COOEHHOCTH X
(YHKIIMOHUPOBAHUSI.
Oopamumocms xumuueckux peaxuyuii. HeoOGpatumble u oOpatumble xumuuyeckue peakuuud. COCTOSHHME XUMHUYECKOIrO
paBHOBecHs 71 OOpaTMMbBIX XUMHUYECKMX peakiuil. CrnocoObl CMENIEHUs XMMHUYECKOTO PABHOBECHS Ha IMPUMEpPE CUHTE3a
ammuaka. [loHsTiHe 06 OCHOBHBIX Hay4HBIX IPUHIIMIIAX IPOU3BOJICTBA HA IIPUMEPE CUHTE3a aMMMaKa UM CEPHOU KUCIIOTHI.

PA3JIEJI 3. DaekTpoautuyeckas gucconuanus (6 1)

OJEKTPOJUTHI U HEIJEKTPOJIUTHI. DICKTPOIUTHUECKas auccoruanus. KucioTel, OCHOBaHUSA U COJIU C TOYKH 3PEHHUS TEOPHUU
AIEKTPOTUTUICCKON TUCCOIIUAITUH.

T'uoponus opzanuueckux u Heopzanuueckux coeounenuil. Heoopatumsiii ruapoian3. OOpaTUMBbIi THAPOINU3 COJICH.

I'uaponu3 opraHWYECcKUX COCAMHEHMH W €ro MNpPaKTUYEeCKOe 3HAYEHUE [JId TMOJYy4YeHUsS THUIPOIU3HOTO CHUpPTa W MbLa.
buonorndeckas poib THAPOIN3a B TUIACTHYCCKOM M SHEPTETHICCKOM OOMEHE BEIECTB M DHEPTHUH B KIIETKE.



DneKTpon3. DNEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN IMpoliecc. DIEKTPOIN3 paciljlaBOB U PacCTBOPOB Ha MpUMEpe
xjiopuza Hatpus. [IpakTHueckoe npuMeHeHHe 3JIEKTPOIN3a. DIEKTPOTUTUUECKOE TTOTYUSHUE aTFOMUHHUSL.

HMemonctpanuu. [IpeBpamienue kpacHoro ¢pocdopa B 6enbiit. O30HaTop. Mogaenu Mosiekys H-OyTaHa U n300yTaHa. 3aBUCUMOCTh
CKOPOCTH pEaklMd OT MPUPOJbl BEUIECTB Ha MPUMEPE B3aUMOJEWUCTBHUS PACTBOPOB PA3IUYHBIX KHUCIOT OJMHAKOBOM KOH-
LEHTPALUUA C OJIMHAKOBBIMU TpaHyJIaMH I[MHKAa M B3aMMOJICUCTBHSI OJIMHAKOBBIX KYCOUYKOB Pa3HBbIX METAJUIOB (MarHus, IIMHKA,
’Keye3a) ¢ COJITHOM KuciaoToil. B3zauMopeicTBUE pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMU THOCYJIb(paTa HaTpUs pa3aIuvyHON
KOHIEHTpPALMK U TeMIiepaTypbl. Mojenb kumsiiero cios. Pa3noxenue nepokcuaa BOAOPOIa C TOMOIIBIO KaTaau3aTropa (OKcHaa
mapranna (1V)) u katanassl celporo Msca u ceiporo kaprodens. [Ipumepbl HeoOpaTUMBIX peakiuil, UAYIIUX ¢ 00pa3oBaHUEM
ocaJika, ra3a wiu Bojsl. B3aumopeiictBue nutust 1 HaTpus ¢ Bojoil. [lonyuenne okcuna gpocdopa (V) u pacTBopeHHe €ro B BOJE;
UCIIBITAHUE TIOJTYYEHHOTO pacTBopa JakmycoMm. OOpas3ipl KpUCTAIIOTHAPATOB. MchbITaHME pPACTBOPOB AIIEKTPOIUTOB H
HERJIEKTPOJIIUTOB HA MPEIMET AMCCOLMAINUA. 3aBUCUMOCTh CTENEHH 3JIEKTPOJUTUUYECKON HUCCOIMUAIMU YKCYCHOM KHUCJIOTHI OT
pa3z0aBneHusi pactBopa. ['maponu3 xapouaa kanbuusa. [uaponus kapOOHATOB HIEIOYHBIX METAJIOB M HUTPATOB LIMHKA WIIU
ceuHna (Il). Ilonyuenue meina. Ilpocreiinime OKUCIUTENTEHO-BOCCTAHOBUTEIbHBIE PEAKIIMU: B3aUMOAEHCTBHE LIMHKA C COJITHOM
KUCJIOTOM M Xkeine3a ¢ pactBopoM cynbhara menu (11). Mogens anextponuzepa. Mojenb 31€KTpOIU3HON BaHHBI JUIsSl OJTyYEHUs
AIFOMUHUS.

JlabopaTtopHble ombIThl. 7. Peaknus 3amelieHuss MEAM JKEIE30M B PacTBOPE MEOHOro Kymopoca. §. Peaknuu, uaynige c
oOpa3oBaHMeM ocajka, raza u Bojbl. 9. IlomyueHue kuciaopoja pas3nokKeHHEM IEpOKCHIA BOJIOPOAA C IMOMOIIBIO OKCHIA
maprania (1V) u karamassl ceiporo kaprodens. 10. [Tonydenue Bogopoia B3auMOIEHCTBUEM KUCIOTHI ¢ IMHKOM. 11. Paznmuunbie
cly4ad THAPOJIN3A COJIEH.

Pa3nea Ne 4. Ctpoenue BemectBa (12 u)
Honnas xumuueckasn cea3v. Katnonsl n annoHbl. Kitaccugukanus woHoB. MoHHBIE KpHcTauueckne pernietkd. CBoHcCTBa
BEIIECTB C THM THUIIOM KPHUCTAJLTUICCKUX PEIIETOK.
Kosanenmnan xumuueckasn c6a3b. DICKTPOOTPHIIATEIHHOCTh. [loNspHas W HemoJspHAs KOBAJICHTHBIC CBS3W. Jlumob.
[TonsspHOCTH CBSI3U W TMOJISIPHOCTH MOJIEKYJbl. OOMEHHBIH W JOHOPHO-AKIICITOPHBIH MEXaHW3Mbl 0Opa30BaHUS KOBaJCHTHOW
cBsi3H. MoJIeKyJIIpHBbIC U aTOMHBIC KpUCTAJTUYECKHUE pereTkr. CBOWCTBA BEMICCTB ¢ STUMH THUIIAMHU KPUCTAJUTMUECKUX PEIICTOK.



Memannuueckaa xumuueckana ceéa3p. OCOOCHHOCTH CTPOEHUS aTOMOB METaUIOB. MeTalnuyeckas XuUMUYecKas CBS3b U
MeTaJTHYeCKasi KpucTajaudeckas pemeTka. CBOHCTBA BEIIECTB C 3TUM TUIIOM CBSI3H.

Booopoonasa xumuueckan céazp. MexMonekylsgpHas U BHYTPUMOJIEKYJISIpHasi BOJOPOHAsS CBsI3b. 3HAUEHUE BOJOPOJHOMN CBSI3U
JUISl OpTaHU3aIiu CTPYKTYP OHOMOIUMEPOB.

Honumeper. IlnacTmacchl: TEPMOIJIACTBI M PEAKTOIUIACTBI, WX TMPEACTABUTEIM U TpUMEHeHue. BojokHa: mnpupogHbie
(pacTUTENbHBIC U )KUBOTHBIC) U XUMUUECKUE (MCKYCCTBEHHBIE U CHHTETHYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHUE.
[IpencraButenu razoo0pa3HbIX BEIIECTB: BOAOPOJ, KHCIOPO, YIJIEKUCIbIN a3, aMMuak, 3TwieH. X nonydenue, cobupanue u
pacrno3HaBaHuUE.

Jucnepcuvie cucmempt. Ilonstue o aucnepcHbix cucremax. JlucnepcHas ¢aza u aumcnepcuoHHas cpena. Kmaccudukanms
JTUCTICEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHOTrO COCTOSIHUS TUCIIEPCHOM Cpelibl U JUCTIEPCUOHHON (ha3bl.

['pyOoaucnepcHble CUCTEMBI: AMYJIBCUU, CYyCIIEH3UU, a9PO30JIH.

ToHkOoAMCTIEPCHBIE CUCTEMBI: TEJIH U 30J1H.

JeMoHcTpanuu. Mojenb KpUCTAJUIMYECKOW pemieTku xjopuaa Hatpus. OOpasibl MUHEPANIOB ¢ MOHHOW KPUCTAIMYECKON
PEIIeTKOM: KaJIbIIUTa, ranuta. Moenu KpUCTAIUTMYECKUX PEIIETOK «CyXOTo JbAa» (Wid Hona), aiMasa, rpadura (Wid KBapua).
Mogpens monekynsl JIHK. O6pasnpsr mmactmace (peHonodopManbaeruinbe, MOJIUYPETaH, MOJUITHUIICH, IOJIUIIPOIUICH,
NOJIMBUHWIXJIOPUI) U n3nenus u3 HuxX. OOpasibl BOJOKOH (IIepCTh, MIEIK, alleTaTHOE BOJIOKHO, KalpoH, JaBCaH, HEWJIOH) U U3-
nemust w3 HUX. OOpasnbl HEOPraHWYECKUX IMOJMMEpPOB (cepa IIaCTHYecKas, KBapll, OKCHJ aJTIOMUHUSA, TMPUPOJHBIC
AMIOMOCHIIMKAThl). Mojenb MoJisipHOTO oObema ra3oB. OOpasibl pa3IMYHBIX IUCIEPCHBIX CHCTEM: AMYIbCHUH, CYCHEH3UH,
aspososneit, reneit u 3omei. Koarynsuus. Cunepesuc. ddext Tunnans.

JlaGopaTopHubie onbIThl. 2. OnpeneneHue TUMA KPUCTAIIMYECKOM PEIIETKM BEIIeCTBa M OINKMCAaHWE €ro CBOMCTB. 3.
O3HakoMJIEHHE C KOJUIEKLIMEW MOJIMMEpOB: IMJIACTMAacC U BOJOKOH M u3Aenus u3 Hux. 4. VMcnbeiTaHue BOABI HA KECTKOCTb.
VYcrpaneHue )KecTKOCTH BObI. 5. O3HAKOMIIEHHE C MUHEPalbHBIMU BoJaMu. 6. O3HAKOMIIEHHE C JUCTIEPCHBIMU CUCTEMaMHU.

PaGouas nporpamma coctaBiena ¢ yaerom [IporpamMmelr BocriuTaHus.

3. TEMATHUYECKOE IINTAHUPOBAHUE



NoeNe KoauuectBo 20P

m\ HaumenoBanue pazaena 4acoB
1 Paznen 1: [lepuoauueckuii 3aKOH U CTPOCHHUE aTOMa 6 http://foxford.ru
2 Paznen 2: Xumudeckue peakuuu 9 http://foxford.ru
3 Paznen 3: DnexktponuTryueckasi AucCcounanus 6 http://foxford.ru
4 Pasnen 4: BemecTBa u ux cBOMCTBA 12 http://foxford.ru
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