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Pabouas mporpamma no npeamery xumus uist 11 kimacca cocraBiena B cootserctsuu bYII 2004 ropa,

a Taoke aBropckoii mporpammel O.C.I'abpuensiaa kypca xumun 17st 8-11 kimaccoB 001e00pa3oBaTenbHBIX

yUpexKIeHHI — 2-€ u3janue, nepepadoraHHoe u aomnonneHHoe — M.: JIpoda, 2015.), koTopas obecrieyeHa
yaeorukoM O.C.I'abpuensa Xumust (M. Ipoda, 2013)

Ha npenmer xumus ansg 11 knacca ydyeOHBIM IUTAHOM OCHOBHOM 0Opa3oBaTesbHOM MpOrpaMMbl
OCHOBHOTO 00111er0 00pa3zoBanus 0TBOAUTCS 35 yacoB B 1o (1 yac B HEEIIO)

1. JIHMHOCTHBIE PE3YJBbTATHBI OCBOEHUSA YYEBHOI'O IPEJIMETA

«XHUMMUsI» B 11 KJIACCE.

B 1IEHHOCTHO-OPUEHTALIMOHHON c(hepe — YyBCTBO FOPJIOCTH 3a POCCUHUCKYI0 XMMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIEHHE K TPYAY, LIeJIeyCTPEMIEHHOCTD;

B TPYAOBOH cdepe — FTOTOBHOCTh K OCO3HAHHOMY BBIOODY JanbHeWIel 00pa3oBaTeabHOM
TPAaeKTOPUH;

B TI03HABAaTENIbHOM (KOTHUTUBHOM, MHTEIUIEKTYaJIbHON) chepe — yMEeHUe YIpaBlATh CBOEH
MI03HABATEIbHOM JIEATEIBbHOCTBIO.

METAIIPEMETHBIE PE3YJBbTATbBI OCBOEHUSI YYEBHOI'O IIPEIMETA
XUMMUSA
s PeryasituBnbie YY/I:

OBJIQJICHUEC TOHATHUHHBIM aImapaToM W HaydYHbIMH METOJAaMH TIO3HAHHS B OOBEMeE,
HEOOXOIUMBIM IS JaTbHEHIIero 0Opa3oBaHus B CaMOOOpa30BaHUS;

YMEHHE JIOTUYHO, SICHO ¥ TOYHO (POPMYIHPOBATH, M ApPIYMEHTHPOBAHHO H3JIaraTh CBOM
MBICIIH;

MPUMEHSTh WHIYKTUBHBIC U ICAYKTHUBHBIC CIIOCOOBI PACCYKICHHS;

YMEHHE TPUBJICKATh HM3yYCHHBIH MaTephall M KCIIOJb30BaTh PAa3JIMYHBIC HCTOYHUKH
nH(OPMALMK, B TOM YHUCIIC JIOKAJIbHBIX W IJI00ATbHBIX CETEH, JUIS peIIeHUs Y4eOHBIX
npooseM;

YMEHHE aHAJIM3UPOBATh KOHKPETHBIC J>KU3HCHHBIC CHUTYAllMH, Pa3JIMYHbIC CTPATCIHH
pelIeHHs 3a/1a4, BHIOMPATh U PeaIi30BbIBATH CIIOCOOBI TIOBEICHUS

MPHOOpETEHNE HAYAJIBLHOTO OIBITA W HABBIKOB HCCIICAOBATEIBCKOW JCATCIILHOCTH M
MyOJIMYHOTO NPEICTABJICHUS €€ PE3yJIbTATOB.

s Ilo3naBareibubie YY/I:

aHaJIM3UPOBaTh, CPAaBHHUBATh, KIACCH(PHUIUPOBATH M 0000maTh (AKThl W SBJICHUS,
BBISIBJISTH IIPUYMHBI U CICACTBHUS MPOCTHIX SIBICHHIA;

OCYIIECTBIISITh CPAaBHEHHE, KJIACCH(PHKAIINIO, CAMOCTOSTEIILHO BBIOMpas OCHOBAHHS W
KPUTEPHUH JUIS YKa3aHHBIX JIOTHUECKUX OTEpaIluii; CTPOUThH KiIacCU(UKAIIMI0 Ha OCHOBE
JTMXOTOMHYECKOTO JIeJICHUs (Ha OCHOBE OTPUIIAHUS ),

CTPOWTH  JIOTHYHOE  PACCY)KJEHHE, BKIIOYAIONICC  YCTAHOBJICHHUE  MPUYUHHO-
CJIEICTBEHHBIX CBS3CH;

CO3/1aBaTh CXEMAaTUYECKHE MOJCIH C BBIJICJICHUEM CYIIECCTBECHHBIX XapaKTEPUCTUK
00BEKTa,

COCTaBJIATh TE3MCHI, pa3IMYHbIC BHUIbl TUIAHOB (TPOCTBIX, CJIOXKHBIX M  T.IL.),
peoOpa3oBbIBaTh HH(OPMAIIMIO U3 OJTHOTO BUA B APYroi (TaOJIUIy B TEKCT U TIp.);
BBIUUTHIBATH BCE YPOBHH TEKCTOBOW MH(POPMAIINH;

YMETh OTIPEACATh BO3MOYKHBIC HCTOYHHUKH HEOOXOIUMBIX CBEICHHIA, MPOU3BOJIUTH
MOKWCK HH(POPMAIINH, AaHATTMU3UPOBATH M OIICHUBATh €€ JIOCTOBEPHOCTb.
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KommyHukaruBubie YY/I:

® CaMOCTOSTEIBHO OpPraHW30BbIBATH Y4eOHOE B3aUMOJICHCTBHE B Trpymie (ONMpeaesTh
o0IIMe LEeNH, PACHPEICNIATh POJIH, IOTOBAPUBATHCS APYT C IPYTOM H T.1I.);

¢ VYMCTh CJIyllaTb M BCTyllaTb B JUAJIOr, Y4aCTBOBATb B KOJIJICKTUBHOM O6CY)KIICHI/II/I
mpooem;

® UMHTEIPUPOBATHCS B IPYIILy CBEPCTHUKOB U CTPOUTH IIPOJYKTUBHOE B3aUMOJIEUCTBUE CO
CBCPCTHUKAMU U B3POCJIBIMH,

e QJICKBaTHO HCIIOJIB30BATh PEUYEBBIC CPEJCTBA IS JUCKYCCHMM W apryMEHTAIlMH CBOECH
[IO3ULIUH, CPAaBHUBATH Pa3HbIC TOYKU 3PEHUS, apryMEHTUPOBATH CBOXO TOYKY 3PECHUI,
OTCTauBaTh CBOIO TIO3UIIHIO;

® OpraHru30BbBIBATH y‘Ie6HO€ COTPYAHUUCCTBO U COBMECTHYIO ACATCIBHOCTb C YUUTCIIEM U
CBCpPpCTHUKAMH, pa6OTaTB HHIUBUAYAJIBHO W B TPYIIIC: HAXOJUTH O6IIIGG peIICHUC "

paspeniaTh KOH(PIUKTHI HA OCHOBE COTJIACOBAHMS MO3UIIMN U yIETAa HHTEPECOB;
e (dopmMynIHpOBaTh, APTYMEHTUPOBATH U OTCTAUBATH CBOE MHEHUE.

MNPEAMETHBIE PE3YJIBTATbBI OCBOEHUA XUMHUHAU

00BACHATH QYHKIIMH BEILIECTB B CBSA3H C UX CTPOECHHUEM.

XapaKTepU30BaTh XUMUYECKHE PEaKLINU;

OOBSACHATH pa3InYHbIE CIOCOObI KIacCu(UKAIIMU XUMHUYECKUX pPEeaKLUi.

MIPUBOJIUTH IPUMEPBHI Pa3HBIX TUIIOB XUMUYECKUX PEAKIUH.

UCIOJb30BATh 3HAHUS 110 XUMHUU JUIsl ONTUMAIbHOM OpraHn3anuu 0opbObl ¢ MHPEKIIMOHHBIMU
3a00JI€BaHUSMU, BPEAUTEISIMU JOMAIIHET0 U IPUycaaeOHOro X0341iCTBa;

10JIb30BaThCs 3HAHUSMM [0 XMMHUU TPU UCIIOJIB30BAHNUU CPEACTB OBITOBOM XUMUHU.

HaXOJUTh B IPUPOJIE 00ILIME CBOMCTBA BEIIECTB U OOBSICHSTD UX;

XapaKTepU30BaThb OCHOBHBIE YPOBHU OPraHU3allMi XUMHUYECKUX BEIIECTB.

MIOHUMATh POJIb XMMUUYECKHX IPOLIECCOB, IPOTEKAIOIIUX B IPUPO/IE;

YMETb IPOBOJUTH IPOCTEHIINE XUMUYECKNE SKCTIEPHUMEHTHI.

XapaKTepU30BaTh FKOJIOTHYECKUE POOIEMBI, CTOSIINE IIEpe/ YETOBEYECTBOM;

HaXOJUTh MPOTUBOPEUUS MEXKY AEATEIILHOCTBIO YEJI0BEKA U MPUPOAOH U IpeAsaraTb crocoobl
YCTpPaHEHUS 3TUX IPOTUBOPEUNH;

OOBSICHATB M JI0Ka3bIBaTh HEOOXOAMMOCTh OEPEKHOTO OTHOLLIEHHS K IPUPO/IE;

IPUMEHATh XMMUUYECKHE 3HAHUS JUIsl OPraHU3alluy U IUIAHUPOBAHMsI COOCTBEHHOTO 370pPOBOIO
o0pa3a *HU3HH U IEATEIIbHOCTH, 0JIaronoy4ns CBOCH ceMbH U OJIaronpusITHOM cpebl OOUTaHUs
YeJI0BEYEeCTBA.

2. COIEPKXAHHMUE TEM YYEBHOI'O IIPEJMETA

Tema 1. Ctpoenue aroma u nepuoanueckuii 3akox /1. 1. Menaeneena (2 u)

OcHOBHBIE CBEIEHUS O CTPOCHMM aroMma. Snpo: MHpPOTOHBI M HEUTPOHBL. M30TOmBI.
OnexkTpoHHas 000JouKa. DHepreTuyeckuii ypoBeHb. OCOOEHHOCTH CTPOEHHs 3JIEKTPOHHBIX
000JIOYEK aTOMOB 3JIEMEHTOB 4-T0 W 5-r0 MepuooB mnepuoanyeckor cucremsl JI. U.
MenpeneeBa (mepexoAHbIX dneMeHToOB). [loHstne o006 opbOurtaniax. s- U p-opOuTanu.
DNeKTpOHHBIE KOH(UTYpallK aTOMOB XMMHUYECKHX 31eMeHTOB. [lepuonnyeckuit 3axon /1. U.
MenneneeBa B cBere ydeHust o crpoeHun aroma. Ortkpeitue [l M. MenneneeBbim
nepuoandeckoro 3akoHa. Ilepuomuueckass cucremMa xumuudeckux onemeHtos [ M.
MenpeneeBa — rpapuueckoe OTOOpakKeHHE NEepHOIUYEcKOro 3akoHa. PU3NYEeCKUH CMBICH
MOPAAKOBOTO HOMEpA JJIEMEHTA, HOMEPA NIEPUO/Ia U HOMepa IpyIIbl. BalleHTHBIE 2IEKTPOHBI.
IIpyunHBl U3MEHEHUs] CBOWCTB 3JIEMEHTOB B INEpHOJaxX U Ipymnmnax (TJIaBHBIX HOArPYINIAax).
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[Tonoxxenue BOJOpOAAa B MEPUOJUUYECKON cHUCTEME. 3HAUCHUE MEPUOJUYECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBI XUMUYECKUX 31eMeHTOoB J[. Y. MeneneeBa s pa3BUTHs HAYKU U
MMOHUMAaHWS XUMHUYECKON KapTHHBI Mupa. JlemoHcTpaluu. Pazmimansie popmbl eprouaeckoi
cucrembl amemeHToB JI. W. MenpgeneeBa. JlaGopatopubiii ombiT. 1. KoHcTpynpoBanue
MEPUOANYECKON TaOIHIIBI SJIEMEHTOB C TIOMOIIIBIO UCITOIH30BAHUS KApTOUCK.

Tewma 2. Ctpoenue Bemectsa (13 1)

WNonnas xummuueckass cBsi3b. KaTwoHbl W anuonbl. Kiaccudukanus woHOB. HoHHBIC
KpUcTauTMdeckue pemerku. CBONCTBA BEHIECTB C 3TUM THUIIOM KPHUCTANTMYECKUX PEIIETOK.
KoBanenTtHass xumuueckas CBs3b. OJIEKTPOOTpHUIATENbHOCTh. [lonsipHass W HemoJspHas
KOBaJICHTHBIE CBsI3U. Jumomb. [1oJsSpHOCTH CBSA3M U MOJSPHOCTH MOJIEKYJbl. OOMEHHBIN U
JIOHOPHO-AKIETITOPHBIA MEXaHU3Mbl OO0pa30BaHUs KOBAJICHTHOW CBS3U. MOJIEKYISpHBIE U
aTOMHBIC KpUCTaJUIMUECKHe pereTkd. CBONCTBA BEHIECTB C ATUMHU TUITAMHU KPUCTAITTUYECKUX
pereTok. Metammudeckass XuMu4eckas cBsizb. OCOOEHHOCTH CTPOCHMSI aTOMOB METaJUIOB.
Meramueckasi XUMUYECKasl CBSI3b U METAUTMYECKasl KpUCTaJTndeckas pemietka. CBoiicTBa
BEIIECTB C OTUM THIOM CBs3H. BomopoaHas XuMHuYecKas CBsS3b. MEXKMOJICKYIsIpHAs H
BHYTPHUMOJICKYJISIpHAsT BOJOPOJHAS CBsI3b. 3HAYEHUE BOJOPOJHOMN CBS3H I OpraHHU3aIlud
CTpyKTyp OmomosumepoB. [lommmepsr. IlmacTmaccel: TepMOIIACTBI M PEAKTOTUIACTHI, UX
MPEACTaBUTENN W TpUMEHeHHe. BoylokHa: mpupoaHble (pacTUTEIbHBIE W >KUBOTHBIE) H
XUMUYECKHE (MCKYCCTBEHHBIE W CHHTETHYECKHE), WX TIPEJICTABUTEIIM W TPUMEHEHHE.
l'a3o00pazHoe cocrosiHMe BemiecTBa. TpHW arperaTHbIX COCTOSHHUSL BOJbI. OcoOeHHOCTH
CTpOCHHs Ta30B. MoJspHbId 00BeM Tra3000pa3HbBIX BemiecTB. [Ipumepsl Ta3000pa3HBIX
MIPUPOJHBIX CMeceil: BO3yX, MPUPOIHBIN Ta3. 3arps3HeHre aTMocdepsl (KHUCIOTHBIE J0XKIH,
napHUKOBBINA 3pdekT) u 6oprda ¢ HumMu. [IpencraButenu razoo0pa3HBIX BEIIECTB: BOJAOPOI,
KHUCIIOPOJI, YIJIEKUCIHbIN ra3, aMMHuak, 3TwieH. VX monydyenue, cobupanue U pacrio3HaBaHUE.
Kunkoe cocrossHue BemecTBa. Boma. IloTpebimenue Boapl B OBITY W Ha MPOU3BOJICTBE.
XKectkocTh BOABI M CMOCOOBI €€ yCTpaHeHUs. MHHepalbHbIE BOJIbl, UX HCIIOJb30BaHHUE B
CTOJIOBBIX U JIe4eOHBIX 1emsiX. JKuakue Kpuctamwibl U UX NMpUMEeHeHHe. TBepJoe COCTOsIHHE
BelecTBa. AMop(dHbIe TBEpble BELIECTBA B MPUPOJAE U B JKU3HHU YEJIOBEKa, UX 3HAYCHHE U
npumeHenue. Kpucramnmmyeckoe crtpoenue BemecTBa. JlucnepcHble cuctembl. [lonsitHe 0
IUcrepcHbIX cuctemax. JlucmepcHas ¢asa u aucnepcuoHHas cpena. Kiaccuduxarms
JHMCIIEPCHBIX CUCTEM B 3aBUCHUMOCTH OT arperaTHOro COCTOSIHMSI JAWUCIIEPCHOM cpenbl U
TUCIIEpCUOHHON (a3pl. ['pyboaucnepcHble CHUCTEMBI: AMYIbCHHM, CYCIEH3UH, a’pO30JIH.
Toukonucnepcusie cuctembl: renu u 3omnd. CocTaB BemectBa U cmeceil. Bemecta
MOJIEKYJISIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIECTBA.
[TonsiTe «1omsk» M €e PasHOBUAHOCTH: MaccoBas ([10JiS SJIEMEHTOB B COCAMHEHHH, MO
KOMIIOHEHTa B CMECH - JIOJisi MPUMECEH, J0JiI pacTBOPEHHOr0 BEUIECTBA B PacTBOpE) U
oOwemHas. [lons BeIX0/a MPOAYKTa pEaklUyd OT TEOPETUUECKH BO3ZMOXKHOIO. J[eMOHCTpauu.
Mopnenb KpUCTaJUIMYECKOM PElIeTKU XJIopuaa HaTpus. Mojaenn KpUCTATHYECKHX PEIIeTOK
«cyxoro Jpaa» (WiaM uoda), anMmasa, rpadura (unu kBapra). Monens monekynsl JIHK.
OO6pazupl muactMace U u3Aenus u3 HuX. OOpasibl BOJIOKOH U u3nenus u3 Hux. OOpasiisl
HEOPraHMYECKUX MOJHUMEpOB (cepa IIacTUYeCcKas, KBapll, OKCHUJ aJIOMUHUS, MPUPOIHBIE
AIIOMOCUITUKATHI). Moienb MoJsipHOTO 00beMa ra3oB. OOpasiibl HAKUIK B YalHUKE U TpyOax
LEHTPATBHOTO OTOIUIeHHS. JKECTKOCTh BOJBI M CHOCOOBI ee ycTpaHeHus. JlaGopaTtopHbie
onbIThl. 2. OmpeneneHwe TUMA KPUCTAUIMUECKOM PEIIeTKH BEllecTBA U OMNMCAaHUE €ro
cBOMCTB. 3. O3HAaKOMJIEHUE C KOJUIEKIIMEW MOJMMEPOB: IJIACTMACC M BOJIOKOH U U3JEIHS U3
Hux. 4. VcnblTanue BOJbl HAa dKECTKOCTh. Y CTPaHEHUE KECTKOCTU BOJBL. 5. O3HAKOMIIEHHE C
MHHEPaTbHBIMU BoJAaMH. 6. O3HAKOMIIEHHE C TUCTIEPCHBIMHU CUCTEMaMHU.

[TpakTuueckas pabota Nel. [Tonydenue, coOupanue u pacro3HaBaHUE ra30B.

Tema 3. Xumnueckue peaxiu (7 1)



Peakuun, wuaymme 0€3 HM3MEHEHMS COCTaBa BELIECTB. AJUIOTPOINIUS U  aJUIOTPOIIHBIE
BUJOM3MeHeHus. [IpuunHbI aoTponuu Ha mpuMepe MoIUuHUKAIMA KACIOPoAa, Yriaepoaa u
docdopa. O30H, ero Ouomormueckass poiib. M3omepsl u u3zomepus. Peakmuu, waymue c
M3MEHEHHMSIMU COCTaBa BellecTBa. Peakuuu coeMHeHus], pa3iokKeHus, 3aMelIeHNs 1 OOMeHa B
HEOPraHWYECKOW M OPraHMYecKou xumuu. Peaknmm s5k30- U 3HAOTepMuYecKue. TeruioBoin
3PPEKT XUMHUECKOW pEeakuu W TEPMOXMMHUYECKHE YypaBHEHHWs. Peaknuu TOpeHus, Kak
YacTHBIM cilydall 3K30TepMHUECKUX peakuuid. CkopocTh Xumuueckoi peaxkiuu. CKOpocTh
XMUMHMUYECKOM peakuuu. 3aBUCHUMOCTb CKOPOCTM XUMHUYECKOW peakuu OT MPUPOAbI
pearupymomumx  BEIIECTB, KOHLEHTpaluuu, TeMIIepaTyphl, IUIOAAUM  ITOBEPXHOCTHU
COIIPMKOCHOBEHMS M Karanu3artopa. Peakuuu romo- u rereporeHssie. Ilonsatue o katanuse u
karanu3atopax. @DepMeHTbl Kak OWOJIOTMYECKHME KaTalu3aTopbl, OCOOEHHOCTH HX
¢byHkroHupoBaHus. OOpaTUMOCTh XHMMHUYECKMX peakuuid. HeoOpatumble u oOpaTumble
xuMuueckue peakuu. CoCTOsHHE XMMHMUYECKOTO PAaBHOBECHS Ul OOpaTUMBIX XMMHMUYECKUX
peakiuii. CriocoObl CMENIEHUsSI XUMUYECKOTO pPAaBHOBECHS Ha NpPUMEpPE CHHTE3a aMMHUaKa.
[TonsiTie 00 OCHOBHBIX Hay4YHBIX MPHUHIMIAX MPOU3BOACTBA Ha MPUMEPE CHHTE3a aMMHaKa
WM CEpHOM KHCIOTBL. POJIb BOJIBI B XUMHUYECKOM peakuuu. VICTUHHBIE pPacTBOPSI.
PactBopuMocTs W Kjaccu@HKalMsA BEUIECTB IO 3TOMY IMpPHU3HAKY: pPacTBOPHUMBIE,
MaJIOPACTBOPUMBIE M HEPACTBOPUMBIE BEIIECTBA. JJEKTPOJMUTBI W HEAIEKTPOJIMTHI.
OnekTponuTHdecKas aucconnanus. KucioTsl, OCHOBaHHS M COJM C TOYKH 3PEHHSI TEOPHUH
ANEKTPOJUTUYECKOW JUCCOIMAnui. XHMHUYECKHE CBOMCTBA BOJIbI; B3aUMOJIEHCTBUE C
MeTalJlaMd, OCHOBHBIMH U KHCJIOTHBIMM OKCHJAMH, pa3jioxkeHHe U o0pa3oBaHuE
KpUCTAJUIOTUAPATOB. Peakuuy rugpaTanuy B OpPraHnYeCcKord XUMHHM. ['HIIpOIN3 OpraHu4ecKux
W HEOpraHudeckux coenuHeHuit. HeoOpaTumbiii ruaposm3. OOpaTHUMBIA THIPOJU3 COJIEH.
I'maponus OpraHMYECKHX COEOVUHEHMM M €ro IPAKTUYECKOe 3HAYEHUE IS IOJy4YCHHS
TUAPOJIM3HOTO CIHpPTAa M MbUIA. buosormdeckas poib TUAPOJIN3a B IIACTHYECKOM U
SHEPreTU4eCKOM OOMEHE BELIECTB U SHEPruu B KieTke. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peakuuu. CreneHb okuciaeHus. OnpesneneHne CTENeHH OKUCIIEHUS 10 GOopMysie COeANHEHHUS.
[TonsiTue 06 OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakiusx. OKHCIeHHEe U BOCCTaHOBJICHUE,
OKUCJIUTEIb M  BOCCTAHOBUTENb.  OJJEKTPOJIM3.  OJIEKTPOJIU3  KAK  OKHCIHTEIBHO-
BOCCTAaHOBHUTEJIBHBIN IPOLIECC. JJIEKTPOJIM3 PACIIaBOB M PAacTBOPOB HAa IPHUMEpE XJIOpHIA
Hatpusa. lIpakTHueckoe NIpUMEHEHHE DJJIEKTPOJIM3a. OJIEKTPOJIUTHYECKOE  IOJydEeHHUE
IIOMHUHHUS.

HemoHcTpanmu. Moaenu MoJiekys1 H-OyTraHa u nzo0yrana. [Ipumepbl HeoOpaTUMBIX peakIuid,
UAYIUX ¢ 00pa30BaHUEM OCaJlKa, ra3a Win Bojbl. B3aumoselicTBue TMTUS U HATPUS C BOJIOM.
ITomyyenne oxcuna ¢ocdopa (V) U pacTBopeHHE €ro B BOJE; HUCHBITAHUE IOJyYECHHOTO
pactBopa iakmycoM. OOpa3ibl KpUCTAIIOrHIpaToB. McnbiTaHHE PacTBOPOB 3JIEKTPOJIUTOB U
HERJICKTPOJIUTOB Ha MpeaMeT Auccouuanuu. ['uaponus kapOOHATOB LIENOYHBIX METAIOB U
HuTpaToB LKHKA WK ceuHua (II). [IpocTeiimme oKMCIUTETLHO-BOCCTAHOBUTENIBHBIE PEaKIIH;
B3aMMO/ICHCTBHE LIMHKA C COJISIHOM KHUCIIOTOHM M kene3a ¢ pacTBopoM cyinbdara meau (II).
Monenb 31eKTpOIU3HON BaHHBI 1S TIOTY4YEHHS aJIOMUHUS.

JlaGopaTtopHble oOmbIThl. 7. Peakuus 3amelieHuss MeAM >KEJI€30M B pacTBOPE MEIHOTO
Kynopoca. 8. Peaknuu, uaymmue c oOpa3oBaHHMEM ocajka, raza U Boasl. 9. Ilomyuenue
KHACJIOpOJa Ppa3joXKEeHHEM IMEepoKCHIa BOAOpoJAa ¢ Momoulbio okcuaa Mapranua (IV) u
Katasnaszbl celporo kaptogens. 10. Ilomydenume Bomopona B3auMOJEHCTBHEM KHUCIOTHI €
uuHKOM. 11. Paznuynble ciaydan ruiposinsa cojen.

Tema 4. BemectBa u ux cBoiicta (11 u)

BzaumopeiicTBue MeTaloB ¢ HeMeTallaMu  (XJIOpOM, Cepod U KHUCIOPOJIOM).
B3aunMojelicTBrE 1IETOYHBIX U HIEJIOYHO3EMETBHBIX METAJIJIOB C BOJIOM. DIEKTPOXUMHUECKHUI
P HampsOKEHUW MeTajuioB. B3anmonelicTBHE METalioB C pacTBOpaMU KHUCIOT U COJIEH.
AmomuHoTepMmusi. B3auMopelictBue HaTpusi ¢ 3TaHolioM u (enonom. Kopposus merasmios.
[TonsiTHE O XMMHYECKOW M DIEKTPOXHUMHYECKON Koppo3wu MeTamioB. CrnocoObl 3aliuThI



MeTalioB 0T Koppo3uu. Hemertamnbsl. CpaBHUTENbHAsE XapaKTEpPUCTUKA TaJOTEHOB Kak
HanboJiee THIUYHBIX MpeJCTaBUTENeH HeMeTaioB. OKUCIUTENbHbBIE CBOWCTBA HEMETAJIOB
(B3auMoOI€HiCTBHE C METaJUIaMU U BOJIOPOJOM). BoccraHoBUTENBbHBIE CBOMCTBA HEMETAJIOB
(B3aummogeiicTBue ¢ 0ojiee  3JIEKTPOOTPULIATEIBLHBIMU  HEMETAJUIAaMU U CIIOKHBIMU
BEIIECTBAMU-OKUCIUTEISIMU). KHCIOTHI HeopraHmdeckue u opranumueckue. Kimaccuduranms
KHUCI0T. XMMHUYECKHUE CBOWCTBA KUCJIOT: B3aUMOJIEMCTBHE C METAJlJIaMU, OKCHJIaMU METaJUIOB,
THJIPOKCUIAMH METAJUIOB, COJISIMH, cnupTamu (peakius stepudukanum). Ocodbie cBOICTBA
a30THOW M KOHLEHTPUPOBAHHOM cepHOM KHUCIOTHL. (OCHOBaHMSI HEOPraHUYECKHE WU
opranndeckue. OCHOBaHMs, WX KiIacCUpHUKAIMsi. XHUMHUYECKHE CBOMCTBA OCHOBAHHIA:
B3aUMOJICHICTBUE C KHUCJIOTaMM, KHUCJIOTHBIMH OKCHJaMM U coJsiIMH. PasznoxxeHue
HepacTBOpUMBIX ocHoBaHuU. Conu. Knaccudukanus comneil: cpenHue, KUCIble U OCHOBHBIE.
XUMHYeCKHEe CBOMCTBA COJICH: B3aMMOJCHCTBHE C KHCJIOTaMH, IIEJIOYaMH, MeTaUlaMUu H
consiMu. [IpeacraBurenu cosiell M UX 3HaYeHHE. XJIOPU HATpusi, KapOoHAT Kanblus, docdar
Kanplusi (CpelHuEe COJM); TUApOKapOOHATHl HATpUs M aMMOHMS (KUCJbIE COJIN);
ruapokcokapoonar menu (II) - mamaxut (ocHoBHas conb). KauecTBeHHbIE peakuuu Ha
XJIOpUI-, cyiabpar-, U KapOOHAT-aHUOHBI, KaTMOH aMMOHUs, kaTuoHbl xeneza (II) u (IID).
'enernueckast CBsA3b MEXIy KiIacCaMM HEOPraHMYECKHMX U OpPraHMYeCKUX COEAMHEHUM.
[loHATHE O TEHETHMYECKOM CBSI3M M TEHETUYECKUX psgax. ['eHeTudeckui psax Meraia.
I'enetndeckuit psg HemeTawia. OCOOEHHOCTH TEHETHYECKOTO Psifia B OPraHUIECKON XUMHH.

Hemonctparmu. Kosmekmnus oOpa3ioB MeTamioB. ['opeHre Maruus U aqTlOMUHHS B KHCIIOPO/IE.
BsaunMonelicTBue 1IeI0YHO3EMENLHBEIX METAJUIOB € BOJOW. B3amMmopaelicTBHEe IMHKA C
YKCYCHOM KHCIOTOW. AmoMUHOTepMHs. BzauMmopaeicTBue Meau € KOHUEHTPUPOBAHHOM
azoTHOM  kucioto. Kosmekmust  obOpasmoB  HemeTtauioB.  Kosuiekuuss — mpHpOIHBIX
OPraHMYeCKUX  KHUCJIOT. Pa3baBneHne  KOHIEHTPUPOBAHHOW  CEPHOM  KHUCIIOTHI.
B3anmopeiicTBie KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C CaxapoM, IEJUII0JI030M U MEJbIO.
OO0pa31el MPUPOIHBIX MUHEPAIOB, COACPIKAITUX XJIOPHUA HATpHs, KapOoHAT KanbIus, Gocdar
Kanbus ¥ ruspokcokapoonar meau (I1). 'amenune coapl ykcycom. KauecTBeHHbIE peakiuy Ha
KaTHOHBI U aHUOHEKI. JlabopaTtopHbIe onbIThL. 12. McnibiTaHne pacTBOPOB KUCIOT, OCHOBAHHMA U
coiel uHAMKatopamu. 13. B3auMonelcTBHUE COJITHOM KHUCIOTBI M PacTBOpa YKCYCHOM
KUCJIOThl ¢ MeTauiamu. 14. B3aumoneicTBHE COJITHOM KHUCIOTBI M PacTBOpa YKCYCHOM
KHUCJIOTBl C OCHOBaHUsIMHU. 15. B3aumopeicTBuE COJISTHOM KHUCJIOTBI M PacTBOpa YKCYCHOM
KUCIOTBI ¢ coysiMu. 16. IlodmydeHue u CBOWMCTBA HEPACTBOPUMBIX OCHOBaHUHU. 17.
O3HaKOMJICHHE C KOJUICKIMSAMU: a) METAUIOB; 0) HEMETAJIOB; B) KHUCJOT; T') OCHOBAHHI; 1)
MUHEPAJIOB ¥ OMOJIOTUYECKUX MaTepUasoB, COAEPKaIIUX HEKOTOPbIE COJIH.

[Ipaktueckas pabora Neo2. PemieHue 5KCIEpUMEHTANBHBIX 3a/ad Ha WIACHTU(DUKAIIIO
OpPraHMYECKUX U HEOPTraHNYECKUX COCTUHEHUM.

3. TEMATHYECKOE IINTAHUPOBAHUE

Ne HanmenoBanmue pasnenos, | Beero IIpakTyeckue u 1adoparopHbie padoThbI,
TeM YacoB | TBOpPYECKHE M NPAKTHYECKHE 32JaHHUs, JKCKYPCHH U
Apyrue (popmMbl 3aHATHH, HCII0JIb3yeMble IIPH
00yueHumn
1 | Crpoenue atoma u 2
nepuoandeckuit 3akox /1. 1.




MenneneeBa

CtpoeHue BemiecTBa 13 | [Ipaktuyeckas paborta Nel. Ilomyuenue, cobupanue u
pacro3HaBaHHe T'a30B.
Kontponbnas pabora.

XHWMHUYECKUE PEAKLUN 7

BemecTBa 1 ux cBOiicTBa 11 [IpakTnueckas pabota Ne2. Pentenue
OKCTIEpUMEHTAIBHBIX  33/1ad  HAa  HMICHTH(UKAITUIO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTMHEHUI.
Kontponsnas pabora.

IIpoMe:kyTouHasi aTTeCTALUSA lga

Hroro 35
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