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IMNOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamMMa Mo XMMHM COCTaBJI€Ha B COOTBETCTBMM ¢ TpeOoBaHusMU DenepalibHOrO
KOMIIOHEHTa ToCyJlapCTBEHHOro oOpa3oBaTenbHoro crangapr COO Ha OCHOBE aBTOPCKOW MPOrpaMMbl
H.H. T'ape1. ABTOpckas mporpamma: Xumusi. Pa6oune nporpammsl. [Ipeamernas aunus yue6uukos I'. E.
Pymutuca, @. I'. ®enpnmana. 10-11 kiraceer / H. H. IN'apa. — 2-e u3a., nqom. — M.: [IpocBemenue, 2013.

Jna peanuzanuu nporpaMMbl ucnomnn3yerca ydeOnuk Pymsutuc I'.E., ®enpaman O.I. Xumus. 11
kiacc. Mocksa, [Ipocsemienue, 2014 r.

Ha u3yuenue npenmera xumuu B 11 xmacce MBOYVY «3CIII» otBoaurcs 34 yaca B roa (1 vac B
Heneno) cormacHo Yueonomy miany MBOY «3ClIly, yrBepKaeHHOMY TPUKA30M JUPEKTOPA IIKOJIBI OT
30.08.2017 r. Ne 01.08/385.

Hacrosimas paGodast mporpaMMa 1o XMMHHM COCTaBlieHa JJisi ydammxcs 11 KiaccoB, M3ydaromniux
XMMHIO Ha 0230BOM YpOBHE.

N3ydenue xumuu B cTapiiei mKoje Ha 6a30BOM YpOBHE HalpaBJIE€HO:

* Ha OCBOGHHUE 3HAHMM O XMMHYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MUpA, O
BaKHEHIINX XUMUYECKUX MOHITUSX, 3aKOHAX U TEOPUSIX;

* Ha OBJIAJICHUE YMEHUSAMH IPHMEHATH IMOJyYEHHbIE 3HAHMUA I OOBSICHEHUs pa3zHOOOpa3HBIX
XMMHMYECKHUX SIBJICHUH W CBOMCTB BELIECTB, IS OLICHKM DPOJM XHMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUI U MOJIy4€HUU HOBBIX MATEPUAJIOB;

* Ha pPa3BUTHE I03HABATEIbHBIX HMHTEPECOB U MHTEIUIEKTYaJbHBIX CHOCOOHOCTEH B Ipolecce
CaMOCTOSITENIFHOIO TMPHOOPETeHHUsI XMUMHMYECKHX 3HAHUM C HCIOJIb30BAaHHEM pa3IMYHbIX HCTOYHHUKOB
MH(pOPMAaLMHY, B TOM YHCIIE KOMIBIOTEPHBIX;

* Ha BOCHHUTaHUE YOEKICHHOCTH B MO3UTHBHOM POJIM XMMHHU B >KU3HU COBPEMEHHOTO OOIIECTBa,
HE0O0XOAMMOCTH XUMHUYECKU T'PAMOTHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U OKpYXKaloIlel cpesie;

* Ha MPUMEHEHHUE TOJIYYCHHbIX 3HAHUA W YMEHHMH Al 6€30MacHOTO MCIIOIB30BaHUS BEIIECTB H
MaTepUalioB B OBITY, CEJIBCKOM XO3SHCTBE M Ha NMPOU3BOACTBE, AJIA PEUICHUs NPAKTUYECKHUX 3a7ad B
IIOBCEIHEBHOM JKU3HM, Ul MPEAYNPEXKICHUS SBJICHUM, HAHOCSIIMX BpPEJ 3A0POBbIO UEJIOBEKA H
OKpY>Karollleu cpene.

JlanHasi mporpaMmMa TMpeaycMaTpuBaeT (OPMHUPOBAHUE Yy ydalmuxcs oOIIe y4eOHBIX YMEHHH,
HaBBIKOB M KJIFOYEBBIX KOMIIETCHLMH. B 3TOM HampaBiieHUM NpHOpUTETaMU AJsl y4eOHOro mnpenmMera
«XMMHSI» B CTapIIeil 1mKoje Ha 6a30BOM YPOBHE SIBJISIFOTCS: YMEHHE CaMOCTOATEIBHO U MOTHBUPOBAHHO
OpPraHU30BBIBATh CBOIO IO3HABATENIBHYIO JESATEIBHOCTh (OT MOCTAHOBKU LEJN A0 MOJYYEHUS U OLEHKH
pe3yabTaTa); ONPENEICHUE CYIIHOCTHBIX XapaKTEPUCTUK H3y4aeMOro OOBEKTa; YMEHHUE Pa3BEPHYTO
O00OCHOBBIBaTh CYXJIEHHs, JlaBaTh ONpPEJCJICHUs, TPUBOAUTH [OKa3aTeIbCTBA; OLICHUBAaHUE MU
KOPPEKTHPOBKA CBOETO MOBEJEHUS B OKPYKAIOILEH CpeJie; BBINOIHEHUE B IPAKTUYECKOU IEATEIBHOCTH U
B TOBCEJHEBHOW >KM3HU HKOJOTMUECKUX TPEOOBAHMIA; MCIIOJIb30BAaHHE MYJIbTUMEAMHHBIX PECYPCOB M
KOMIIBIOTEPHBIX TEXHOJIOTUH Ui 00pabOTKH, Mepenadn, CUCTeMaTH3aui HHPOpManuu, co3nanus 0as3
JaHHBIX, IPE3EHTALIMM PE3YJIbTATOB [T03HABATEIBLHON U MPAKTUYECKOMN NEATEIbHOCTH.

Benymas poib B pacKpbhITUM cOJAEpKaHMS Kypca XumMuu 11 kiacca NMpuUHaAJIEKUT 3JIEKTPOHHON
TEOPHH, NMEPUOANYECKOMY 3aKOHY U CHCTEME€ XMMHYECKHX JIEMEHTOB Kak Haubojee OOIMM Hay4YHbIM
OCHOBaM XHMHHU.

B naHHOM Kypce cucTeMaTH3UpYOTCs, 0000IA0TCS U YIIIyOJsI0TCS 3HAaHUS O paHee M3Y4eHHBIX
TEOpHUSAX U 3aKOHAX XMMHUYECKOM HAyKH, XMMHYECKHX MpoIleccax U MPOU3BOJACTBaX. B aTom ywammmces
MIOMOTAIOT pa3jIMYHbIE HATJISAHbIE CXEMbl U TAaOJUIbl, KOTOPBIE MO3BOJSIOT BBIIEIUTh CaMO€ IJIaBHOE,
camMoe CYyIIECTBEHHOE.

CopepxaHue »HTHX pa3felloB XUMHHM DPACKPBIBAETCS BO B3aUMOCBSI3M OPraHMYECKUX H
HEOpPraHMYECKHUX BEIIECTB.

Ocoboe BHMMaHHE YIEJIEHO XHMHUYECKOMY OHKCIEPUMEHTY, KOTOpBIH SBISETCS OCHOBOM
(GbopMHpOBaHUSA TEOPETUYECKUX 3HaHMM. B KOHIE Kypca BbIAEIEHbI TPU NPAKTHUECKUX 3aHATHSA
0000IIAOIIET0 XapaKTepa: pelleHne SKCIEPUMEHTAIbHBIX 337a4 110 OPraHUYeCKOH W HEOPraHW4YeCKOn
XUMHH, TIOJTy4eHue, COOMpaHre U paclio3HaBaHHUE ra3os.



Ienun u 3aga4m y4eOHOro Kypca:

OcBoeHne cucTeMbl 3HAHUH O (YHIAAMEHTAJIBHBIX 3aKOHAX, TEOPHUAX U (DaKTaX XUMHUECKOM
HayKH JIJIsl IOHUMaHUsI HAayYHOH KapTHHbBI MUPA;

Pa3BuTHne mo3HaBaTeJbHBIX HHTEPECOB, HHTEJIEKTYAIbHBIX 1 TBOPYECKHX CIIOCOOHOCTEH B
nporecce HM3y4eHUs XMMUYECKON HAYKHU U €€ BKJIaJa B OOLIEUEI0BEUECKYIO KYIbTypy (CO3AaHNe
HOBBIX TEXHOJIOTHH, BELIECTB M MaTepHajoB, OOYCIOBIMBAIOIIUX IPOIPECCUBHOE DPa3BUTHE
MHPOBOT'O COOOIIIECTBA); CIOKHBIX U MPOTUBOPEUUBBIX MyTeH BO3HUKHOBEHUS M Pa3BUTUS UIAEH,
TEOPUM U KOHILICTIIUN COBPEMEHHOM XUMUYECKOU HAYKU;

Bocnutanue y0e:KIeHHOCTH B TOM, YTO XUMMs — MOIIHBIH MHCTPYMEHT Ul IpeoOpa3oBaHUs
MIPUPOJIBI, UTO O€30MacHOEe MPUMEHEHUE XUMHUU BO3MOXKHO TOJBKO B OOILIECTBE C YCTOMYMBBIMU
HPABCTBEHHBIMU KaTETOPUSIMU;

Pa3puTHne nMo3HaBaTeJbHBIX HHTEPECOB, HHTE/ICKTYAJIbHBIX H TBOPYECKHX CIIOCOOHOCTEH B
IIPOLIECCE PEIICHUS XMMHUYECKUX 337ad U CaMOCTOATEIbHOTO NPUOOpPETEHMsI HOBBIX 3HAHUH,
BBINOJIHEHHSI SKCIIEPUMEHTAIBHBIX UCCIEA0BAaHUM, MOATOTOBKH J0KJIA/l0B, peepaToB U APYrux
TBOPUYECKUX padboT

IIpuMeHeHHe NMOTYyYEeHHBIX 3HAHMI M yMeHMHl /i1 OOBSICHEHUS SIBICHUH NMPUPOJIbI, CBOMCTB
BEIIECTBA, MU pPEIIEHUS  IPAKTUYECKHX,  JKM3HEHHBIX  3a4a4,  PalMOHAJIBHOTO
NPUPOIOIIONB30BAaHUA M OXPaHbl ~ OKpyKalomel cpeabl, obecrneyeHus 0e30HMacHOCTH
KHU3HEEATEIbHOCTH YeJIOBEKa U OOIIECTBa.

@opMbI Opranu3anuu 06pa3oBaTeJLHOrO Mpoiecca.

TpaauiMoOHHBIE YPOKH, YPOKH C HCIOJIB30BAHUEM JJIEMEHTOB NPOOJIEMHOTO, HWHTETPUPOBAHHOTO
oOyuenusi, ypoku ¢ mnpumenenueM WKT, ypoku-nekiuu, ypoku-ceMUHAphI, paboTa C TecTamw,
IBpUCTUYECKas Oecena, 1abopaTOpPHBIA MTPAKTUKYM.

TPEBOBAHMUA K YPOBHIO ITIOATI'OTOBKHU OBYUYAIOIIIUXCSA

B pesynbraTe nzydyenus kypca xumuu 11 xnacca yyamyecs: JOJIKHBI
3nameo:

6adicHelllue XuMuyecKkue HNOHAMUA: BELIECTBO, XUMHUYECKHUH JIJIEMEHT, aTOM, MOJEKYyIa,
OTHOCHUTEJIbHBIE aTOMHasi U MOJIEKYJISIpHAas MaccChl, MOH, aJUIOTPONMs, W30TOIBI, XMMHUYECKAs
CBSI3b, 3JIEKTPOOTPULATENILHOCTh, BAJIEHTHOCTh, CTENEHb OKHCIEHHUS, MOJIb, MOJIIpHAs Macca,
MOJISIPDHBI 00BEM, BEIIECTBA MOJIEKYJIAPHOTO M HEMOJEKYISIPHOTO CTPOEHHS, PacTBOPHI,
IEKTPOJIUT U HEDJIEKTPOIIUT, IIEKTPOIUTHUECKAS JUCCOLMALIUSA, OKUCIUTENb U BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTAHOBJIGHHE, TETUIOBOM 3(P(EeKT peakiuu, CKOPOCTh XUMHUECKOW PEaKIuu,
KaTaJn3, XMMU4YEeCKOe paBHOBECHE,

OCHOGHbIE 3GKOHbl U MEOPUU XUMUW: COXPAHEHHs] MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
NEPUOANYECKUN 3aKOH; XMMHUYECKOH CBSI3HU, JIEKTPOJIUTHUECKON NUCCOLUALINY;

6avicHelliue Gewyecmea U Mamepuansvl: METAUIBI U CIUIABBI, CEpHAas, COJIAHAs, a30THas U
YKCYCHasi KUCIIOTHI; IIEJI0YH, aMMHAaK, MUHEpaJIbHbIE yI00OpEeHUs

Ymemo

Ha3vleamp V3yYCHHBIC BEIIECTBA MO "TPUBHATBHON" WIIM MEXTYHAPOIHON HOMEHKIIATYpPE;
onpeoenams. BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX 3JIEMEHTOB, THUI XHMHYECKOM
CBA3M B COCJIMHEHMSX, 3apsj HOHA, XapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTraHUYECKHX
COCIMHEHUH, OKUCIUTENb U BOCCTAHOBUTEIb, MPUHAIIC)KHOCT BEIIECTB K PA3JIUYHBIM KJlaccam,
Xapakmepu3oeams: >JIEMEHThl MAJIBIX MEPUOJOB MO MX IMOJOKEHUIO B MEPUOJIMUYECKON crCTeME
JI.. MenpneneeBa; oOmme XHMHYECKHE CBOMCTBA METAUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
COCIMHEHU;

00BACHAMY: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MPUPOIY XHUMHUUYECKOMN
CBS3M (MOHHOM, KOBAJIEHTHOM, METAINTINYECKOI), 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu U
MOJIO’KEHUSI XUMHUYECKOTO PABHOBECHUS OT Pa3IMUHBIX (PaKTOPOB:

6bINOJIHAMb XUMUYECKUN SKCIIEPUMEHT MO0 PACIO3HABAHUIO BAKHEUIIIMX BEIIECTB;



® nPo6OOUMb CAMOCTOSITETIHLHBIN MOUCK XMMUYECKONW MH(POPMAIIUH C MCIIOJIB30BAaHUEM PA3INYHBIX
MCTOYHUKOB (Hay4HO-TIOMYJISIPHBIX M3aHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);
UCTIOJB30BAaTh KOMIIBIOTEPHBIE TEXHOJOTMHM JUII OOpabOTKM M Teperadyn XUMHYECKOU
nH(bOpMallMU U €€ MPeACTaBICHUS B Pa3IMYHbIX (hopMax;

®  UCnoONb306amMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenabHOCmU U
NOBCEOHEBHOI HCUZHU OJ1A:
- 00BSICHEHUSI XUMHUYECKUX SIBIICHUN, TPOUCXOISIIIINX B IPUPOJIE, OBITY U HA TPOU3BOJICTBE;
- ONIpEIeNICHUs BO3MOXKHOCTU IPOTEKaHUsI XUMHUECKUX MPEBPALICHUN B PA3JIUUYHBIX YCIOBUSIX U
OIIEHKHU UX ITOCJICJICTBHIL,
- HKOJIOTMYECKH I'PaMOTHOI'O IIOBE/IEHUS B OKPYXKAIOIIEH Cpeie;
- OLEHKU BIIMSHUS XUMHUYECKOTO 3arps3HEHUS OKpYKAIOLIEH Cpelbl Ha OpraHU3M 4elloBeKa U
JpyTUe KUBbIE OPraHU3MBI;
- ©Oe3omacHOro oOpamieHusi ¢ TOPIYUMH M TOKCHYHBIMH BEIIECTBAMH, J1aOOpaTOPHBIM
o0opynoBaHuEM;
- IPUTOTOBJICHUS PACTBOPOB 3aJJaHHON KOHIIEHTPAIIMU B OBITY M Ha IIPOU3BOJICTBE;
- KPUTHUYECKOH OLIEHKH IOCTOBEPHOCTH XMMHYECKOH MH(POpPMAaLWH, MOCTYMAIOMEeNd M3 pa3HbIX
HCTOYHUKOB.

COAEPKAHUE YYEBHOI'O ITPEJIMETA
TEOPETHMYECKHE OCHOBbI XMW
Tema 1. BaxxHelilnue XuMH4YeCKHe MOHATHS U 3aKOHBI.
Atom. Xumunueckuil anemeHT. M3otonsl. [IpocThie 1 cioXkHBIE BELIECTBA.
3aKOH COXpAaHEHUsI MAcChl BEUIECTB, 3AKOH COXPAHEHUS M MPEBPAILCHUS SHEPTUH IPU XUMHYECKUX
peaKUusIX, 3aKOH MOCTOSHCTBA COCTaBa. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

Tema 2. Ilepuoanueckuil 3aKOH M NMEPHOAUYECKAsi cHCTeMa XMMHYecKkHux djaemeHToB JI. W.
MengeneeBa Ha OCHOBE Y4eHHS O CTPOEHHH aTOMOB.

ATomHBIE opOuTanmu, s-, P-, d- u f-amekrpoHbl. OCOOCHHOCTH pa3MEUICHUS 3JCKTPOHOB IO
opOUTaIAIM B aTOMax MalblX W OOJBIIMX MEPUOJOB. DHEPreTUYECKHe YPOBHH, NMOAYpOBHHU. CBs3b
NEPUOANYECKOI0 3aKOHAa M NEPUOJAMYECKON CUCTEMBI XMMHUYECKUX 3JIEMEHTOB C TEOPHEH CTPOEHHUS
aToMoB. KopoTkuii ¥ JUIMHHBIN BapuaHThI TAOIULBl XMMUYECKUX 3JIEMEHTOB.

[lonokeHne B MepHOAUYECKON CHCTEME XUMUYeCcKHX dieMeHToB [[. M. MenneneeBa Bomopona,
JIAHTAHOUJOB, AaKTHHOMIOB U UCKYCCTBEHHO ITOJIYYE€HHBIX JIEMEHTOB.

BanenaTHOCT, M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. HCpI/IOIII/ILIeCKOG U3MCHCHUE BaJICHTHOCTH U
pa3MepoB aTOMOB.

Pacuemmnvie 3a0auu. Berancnenus macchbl, 00beMa MM KOJIMYECTBA BEIECTBA MO0 U3BECTHON Macce,
00bEMY MIIM KOJIMYECTBY BEILIECTBA OJTHOTO U3 BCTYNMBILUX B PEAKLINIO WIN MOJTYYUBIIUXCS B pe3yJibTaTe
peakuuu

Tema 3. CTpoeHue BemecTBa.

XuMudeckasi CBsi3b. Buabl M MeXaHM3MBl 0Opa3oBaHUS XUMHUYECKOW CBsizu. VOHHas CBS3b.
Katnonet wu anuonbl. KoBanmeHTHass HenmossipHas CB3b. KoBajeHTHass MoONspHas  CBS3b.
OnekTpooTpuuareabHOoCTh. (CTeneHb oOKuciaeHus. Meraminueckas cBsizb. BoagopogHast — CBA3b.
[IpocTpaHcTBEHHOE CTPOCHHUE MOJIEKYJT HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB.

Tunel KPUCTANIMYECKUX PEIIETOK U CBOKWCTBA BEIIECTB.

[Tpr4yrHBI MHOTO0OPA3Ms BEIIECTB: U30MEPHSI, TOMOJIOTHS, AJTIOTPOTIHS, U30TOTIHS.

Hucnepcubie cuctembl. HMctuHHbIe pacTBOpbl. CrocoObI BBIpa)KEHUS KOHIIEHTPAIUd PACTBOPOB:
MaccoBas J0JisI paCTBOPEHHOTO BEMIECTBA, MOJISIpHAs KOHIEHTpauusa. KosouaHble pacTBOpPHL. 30JIH,
Tell.

Jlemoncmpayuu. Moaenu NOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX ¥ METAITTHYECKUAX KPUCTALTHYECKUX
pemrerok. Dddext Tunnans. Moaenn MoIeKysI H30MepPOB, TOMOJIOTOB.



Jlabopamophule onvimsi. IIpUroToBIEeHNE PACTBOPOB C 33aHHON MOJISIPHON KOHIIEHTpaLUei.
Pacuemmnvle 3a0auu. Bpruucnenue macchl (KOJMYECTBAa BEIIECTBAa, 00beMa) MPOAYKTA pPEaKIHH,
€CJIM IS ero MOIY4YEeHUs JaH PacTBOP C ONPEIEICHHON MacCOBOM JOJIEH UCXOIHOIO BELIECTBA.

Tema 4. XuMn4ecKue peakumu.

Krnaccugukanms XuMu4eckux peakiuii B HeOpraHM4eCKON U OpraHu4ecKo XUMUH.

CKOpOCTh peakuuy, €€ 3aBHCHUMOCTb OT pas3IUYHBIX (PAKTOPOB. 3aKOH JEHCTBYIOIMX Macc.
Oueprusa aktuBanuu. Karamm3 u karammzatopsl. OOpaTUMOCTh peakuuil. XHMHUYECKOEe pPaBHOBECHE.
CwMmerenue paBHOBecHs mon JieiicTBueM pasnuuHbix (akrtopos. [Ipunnun Jle Illarense. [IpousBoactso
CEPHOI KUCJIOTHl KOHTAKTHBIM CIIOCOOOM.

DnexTponuTHyeckas guccoruanusi. CUIbHbIC U c1a0ble SJIEKTPOJIUTHL.

KucnoTHo-OCHOBHBIE B3auMMOAEHCTBUSL B pacTBopax. C(Cpema BOJHBIX pacTBOPOB: KHUCTaf,
HeWTpanbHasi, menounas. Mlonnoe npousseaenue Bojabl. Bogopoansiit nokasarens (pH) pactBopa.

I'maponu3 opraHNYeCKUX U HEOPraHUYECKUX COECTMHEHHM.

Jlemoncmpayuu. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT KOHLEHTPALUU U TeMIepaTypsl. Pa3noxeHue
IIEPOKCUA BOAOPO/Ia B IPUCYTCTBUM KaTaanu3aTropa.

Omnpenenenue cpesibl pacTBOpPa C MOMOILBIO YHUBEPCATIbHOI'O HHANKATOPA.

Jlabopamopnvie onvimei. IpoBeneHne peakiii HOHHOTO OOMEHA I XapaKTePUCTUKU CBOMCTB
ANeKTposnTOB. OTpeiesieHne peakliiy Cpeibl pacTBOpa C MOMOIIBI0 YHUBEPCATBHOI'O HHANKATOPA.

Ipaxmuueckas paboma. BnusiHue pa3auuHbIX (PAaKTOPOB HA CKOPOCTh XUMUUECKON PEAKITHH.

Pacuemmnvie 3a0auu. Bprumcienuss Macchl (KOJIMYECTBA BEIIECTBA, 00bEMa) MPOJYKTa pPEaKnH,
€CJIM U3BECTHA MACCa UCXOJIHOIO BEIIECTBA, COAEPKAILErO ONMPENEIEHHYIO JOJ0 IPUMECEH.

HEOPT AHMYECKAA XUMUA

Tema 5. Merajuibl.

[lonoxeHne MeTalIOB B MEPHOAMYECKON cucTeMe Xxumuyeckux snemeHtoB [[. M. Menneneesa.
OOme CBOWCTBA METAJUIOB. DJIEKTPOXMMHUYECKUH psii HampspkKeHud MetayuioB. OOmme crocoObl
MOJIy4EeHUsI METAJUIOB. DJIEKTPOJIU3 PacTBOPOB U paciuiaBoB. [loHATHe 0 Koppo3un meramioB. CriocoOb
3aIUThl OT KOPPO3HUHU.

O0630p MeTaJIJIOB TMIaBHBIX NOArPyYI (A-TPYI) NEPUOANIECKON CUCTEMbI XUMUUECKUX JIEMEHTOB.

O630p wMmetaioB mnoOouHbix noxarpynn (b-rpynm) nepuoanueckod CHCTEMbl XHUMHUYECKHX
3JIEMEHTOB (M€/lb, IMHK, TUTAH, XPOM, JKE€JI€30, HUKEIIb, IUIATHHA).

CrnnaBbl METaIOB.

OKcubl ¥ THIPOKCUIBI METAIIJIOB.

Jlemoncmpayuu. O3HAKOMJIEHHE C O0pa3laMyd METaNIOB M HMX COeIWHEeHMH. B3ammopeiicTBue
LIEJIOYHBIX U ILEJI0YHO3EMENIBHBIX METAUIOB ¢ BOJOW. B3anMonelicTBue Menu ¢ KUCIOPOAOM M CEPOML.
Onektponu3 pactBopa xyiopuaa meau(ll). OnbITel M0 KOPPO3UKM METAIIIIOB | 3aIIUTE OT HEe.

Jlabopamophvle onvimei. B3auMopeWcTBHE LMHKAa M Kejle3a C PacTBOPAMM KHCIOT M IIEIOYEH.
3HAKOMCTBO C 00pa3amMu METAJUIOB U UX pynaMu (paboTa ¢ KOJIEKIUIMU).

PacuerHble 3aaun. PacyeTsl 1O XUMHUUECKUM ypaBHEHUSIM, CBSI3aHHbIE C MACCOBOM J10JIel BbIXOJa
MPOJYKTA PEakuu OT TEOPETHUECKH BO3ZMOYKHOTO.

Tema 6. Hemeransbl.

O0630p cBoiicTB  HemeTaioB.  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA  TUIHMYHBIX
HEMETAaJLIOB.

OKcuibl HEMETAIUIOB M KUCIOPOACOAEpIKaIINe KUCIOThL. BoiopoiHbIe COeTMHEHNST HEMETaIJIOB.

Hemoncmpayuu. O6pa3isl HeMeTauioB. O0pa3mbl OKCHIOB HEMETAIIOB M KUCIOPOICOACPKAIIIX
kuciot. ['openue gocdopa, xyopa, xkejeza 1 Maraus B KUCIOPOJIE.

JlabopamopHule onvimel. 3HAKOMCTBO C 00pa3aMy HEMETAJIOB ¥ X NMPUPOAHBIMU COCINHEHUSIMH
(pabota ¢ xoyekuusMu). PacriosHaBaHue XJI0pUI0B, Cyab(paToOB, KApOOHATOB.

Ilpaxmuueckasn paboma. 1. Penienne Ka4eCTBEHHBIX U PACYETHBIX 33/1a4.



Tema 7. I'eHeTHYecKasi CBSI3b HEOPraHMYECKUX U OPraHNYeCKUX COeIMHEeHHH.
[IpakTuKyM™.
Jlabopamopuwiti  npakmukym. B3auMOCBS3b HEOPTraHUYECKUX M OPTaHUYECKUX COCTUHEHUH.
Pelenue skcniepuMeHTANIbHBIX 3aa4.
Ilpakmuueckue pabomui. 1. Pemenne skciepuMeHTAIBHBIX 33124 TI0 HEOPTaHUYECKOW XUMHUH.
2. Pemenne skciepuMEHTAJIbHBIX 3324 [10 OPraHU4EeCKOW XHMMHUHU.
3. [Momyyenue, cobupanve U pacrio3HaBaHUE Ta30B.

TEMATHYECKOE INTAHUPOBAHMHE.

Pacripenenenne uyacoB mo Temam Oa3upyeTcs Ha OCHOBE aBTOpckoil mporpammbl H.H. Tapsr
(ABTopckas mporpamma: Xumusi. Paboune nporpammsl. [IpenmeTHas auaus yueonukos I'. E. Pym3utuca,
®. I'. ®enpamana. 10-11 xnacest / H. H. Tapa. — 2-e u3n., non. — M.: Ilpocsemenue, 2013). B 11
KJlacce MporpaMma paccuuTana Ha 34 daca, W3 pacueta - | y4eOHBIM 4ac B HENENIO, U3 HUX: IS
IIPOBE/ICHUS] KOHTPOJIBHBIX - 3 yaca, MpakTHUecKux pador - 4 yaca.

Benymas ponb B pacKphITUH conepikaHHMA Kypca XuMuHM 11 kimacca MpUHAANEKUT 3JIEKTPOHHOMN
TEOpUH, MEPUOJNUYECKOMY 3aKOHY U CHUCTEME XMMHUYECKHX 3JIEMEHTOB Kak HauOojee oOIIMM Hay4yHbIM
OCHOBAaM XMMUH, TAKXKe B3aMMOCBSI31 HEOPTraHMYECKUX M OPTaHMYECKHX COETMHEHHH.

B naHHOM Kypce cuCTeMaTH3UPYIOTCs, 0000IAOTCS U YIIIyOJsIOTCS 3HAHUS O paHee M3Y4eHHBIX
TEOPHSX U 3aKOHaX XMMHUYECKON HayKH, XUMHUYECKUX IpOLeccax M MPOM3BOJACTBAaX. B aToMm yuammmcs
MIOMOTalOT pa3jUyYHble HATJISHbIE CXEMbl M TaOJUIbL, KOTOPbIE MO3BOJSIOT BBIACIUTH CAMOE TJaBHOE,
camoe CyIIECTBEHHOE.

Ocoboe BHHMaHHE YIEICHO XHUMHYECKOMY OJKCIEPUMEHTY, KOTOPBI SIBISETCS OCHOBOM
(dbopMHpOBaHUS TEOPETUUYECKUX 3HAHMWA. B KoHIlE Kypca BbIIETCHBI TPH MPAKTHUECKUX 3aHATHUS
00001IAIOIIEr0 XapaKTepa: pPelleHrue SKCIePUMEHTANBHBIX 3a7a4 M0 OPTaHUYEeCKOM M HeopraHMYeCcKOou
XUMHH, TIOJTy4eHHue, COOMpaHre U paclio3HaBaHHUE ra3os.

Pacnpez[enelme 4aCoB 110 TEMaM

Ne HanmenoBanue tem B tom uncie
ILII Bcero KoHntpoibHbIe [IpakTrueckue Jlaboparopusble
paboThI paboTHI OTIBITHI
1 | Tema 1.Baxneiimme 3 - -
XUMUYECKHUE TTOHSATUS
Y 3aKOHBI
2 | Tema2. I3 ulICXD 4 1 - -
J..Menneneera

C TOYKU 3pEHUS
YUEHUS O CTPOECHUU

aroMma

3 | Tema 3. Ctpoenue 4 - 1
BEIIIECTBA

4 | Tema 4. XUMU4YECKHE 7 - 1
peakuuu

5 | Tema 5. MeTtayuisl 7 1 - 2

6 Tema 6. Hemeramnsl 5 1 1 2




Tema 7.
I'eneTnueckas cBS3b
HEOPraHWYECKUX U
OPraHU4YeCKHUX
COCTMHEHUH.
[IpakTukym

Hroro
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