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ITosicHuTeIbLHASA 3aNMUCKA

Pabouas nporpamma 1o XuMum COCTaBJICHA Ha OCHOBE

e Jlpukaza MunucrepctBa oOpazoBanmsi Poccuiickoit ®eneparmmu ot 05.03.2004 Nel089 «O6 yrBepxknmeHNH (eaepaqbHOr0 KOMIIOHEHTa TOCYTapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB HAYAJILHOTO O0IEro, OCHOBHOTO OOIIEro U CpeJHero (I0IHOro0) 00pa3oBaHUs»

o  denepanpHoro 3akoHa ot 29.12.2012 Ne273-03 «O6 obpazoBanuu B Poccuiickoit ®enepanmny

o [Ipuxaza MunucrepctBa obpazoBanus P® «O6 yreepxxaennn ®enepansaoro BYII u npumepnsix YII g OY P®, peanusyromux nmporpaMmmsl o01ero oopa3zoBaHus
ot 09.03.2004 Ne1312

e Ha ocHOBe aBTOpckoi nporpammer O.C. 'abpuensua Mocksa, [Ipoda, 2011

®  Ha OCHOBE NMPUMEPHOH MPOTPaMMBI [0 XUMHH JUTS CPEIHEH IIKOIIBI.
e na ocHoBe YII pummana MAOY «HosoatssutoBckas COLL MAOY «bepatoruackas COIL. CrapokaBasikckas COLL».

Hean

H3yuenue xumuu ¢ cmapuieii Wikone Ha 6A3060M ypo6He HANPAGICHO HA OOCHUMICEHUE Ce0YIOWUX YeTlell:

® OCBOCHHE 3HAHMI O XUMHUYECKOU COCTaBIIAIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, BAKHEUIINX XUMUYECKUX MTOHATHUX, 3aKOHAX U TEOPUsIX;

e OBJIajIeHHEe YMEHHMSIMHM TIPHMEHSATH IOJyYCHHbIE 3HAHHS ISl OOBSICHEHHs Pa3HOOOPa3HBIX XMMHUYECKHX SIBJICHUH M CBOWCTB BEIIECTB, OLCHKU POJIM XMMHUH B Pa3BUTHU
COBPEMEHHBIX TEXHOJIOTUI U NOTY4YE€HUH HOBBIX MaTEpPHUAJIOB;

e pa3BUTHE II03HABATEIHHBIX HHTEPECOB W HHTEIJIEKTYaJbHBIX CIIOCOOHOCTEH B MpPOIECCE CAMOCTOSTEIBHOIO INPHOOPETEHUS] XUMHYECKHX 3HAHUH C HCIIOIb30BaHUEM
Pa3IMYHBIX HICTOYHUKOB MH(OpMaNNK, B TOM YHCIIE KOMITBIOTEPHBIX;

® BOCIIHUTAHHE YOEXKJICHHOCTH B MO3UTHBHOW POJNM XMMHH B XXHM3HH COBPEMEHHOrO OOIIecTBa, HEOOXOJMMOCTH XHMHUYECKH I'PaMOTHOT'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO M
OKpY’Karollel cpese;

® IpUMeHeHNe MOJYYEeHHBIX 3HAHWUN M yMeHMii 11 0€301acHOrO MCIIONB30BAHHS BEIIECTB M MAaTEPHANIOB B OBITY, CEIBCKOM XO3SHCTBE M Ha MPOW3BOJCTBE, PEUICHUS
MIPAKTUYECKUX 3a/1a4 B TIOBCEAHEBHOM KU3HHU, IPEAYNPEKICHNS SBICHUI, HAHOCSIINX BPe 37I0POBBIO YeJIOBEKa M OKpYyKarfoIei cpese.

Conepxanue padoueil mporpaMMbl HAIPaBJIEHO HAa OCBOCHHE y4al[MMHUCS 3HAHUM, YMEHWH M HaBBIKOB Ha 0a30BOM YpPOBHE, 4TO cOOTBEeTCTBYyeT OOpa3oBareibHON Hporpamme
mikosisl. [IporpaMma BKITIOUAET BCE TEMBI, IPEIyCMOTPEHHBIE (heliepalibHBIM KOMIIOHEHTOM I'OCY/IapCTBEHHOTO 00pa30BaTebHOIO CTaHJapTa cpeiHero (TM0JHOT0) o01ero 00pa3oBaHus
[0 XMMHH U aBTOPCKOW MpOrpaMMBl y4eOHOro Kypca. ABTOpCKas mporpamma mpezyaraer 15 mabopaTopHbIX paboT, HO ONBIT paOOTHI MOKa3bIBAET, YTO HA BBINOJHEHHE BCEX
71a00paTOpHBIX paboT, MpeIIoKEHHBIX aBTOPOM y4eOHOro BPEMEHM He XBaTaeT. B TemMaTnueckoM IUIaHMPOBAaHHMHU JaHHO# paboueil mporpammbl npeaycMorpeHo 10 1abopaTopHbIX
OIIBITOB, UX COJIEpXKaHue cOOTBETCTBYET IIpumepHOii nporpamme.

IMocne ypoka «Tumbl KpHCTAJUIMYECKUX PEIIETOK M CBOMCTBA BemlecTB. BemectBa, amopdHble M KpHcTautMueckue» B Teme 2 «CTpoeHHe BelecTBa», IJIaHUPYETCs NpPOBEICHUE
obobmaroniero ypoka «IIpmuuHBI MHOrooOpa3usi BEIIECTB: M30MEPHsS, TOMOJIOTHS, alJIOTPOIHMs», YTO COOTBETCTBYET NPUMEPHOHM NporpaMme M JIOTHKE HM3Yy4eHHs Kypca. Y Pok
«ITonumeps» UCKITIOYEH U3 TeMbl: «CTpoeHUE BeLeCTBa», TaK KaK U3ydeHHe 3TOT0 pa3jiesia U IpUMEpHas U aBTOPCKasl IporpaMmsl IpeaycMaTpuBaioT B 10 kmacce.

ITporpamma paccunrana Ha 34 4aca; 1 4ac B He/leJI0; BKJIIOYAs 3 IpaKTUYECKUE paboThl, 3 KOHTPOJIbHBIE PaOOTHI, 8 1abopaTOpHBIX padoT.



®opmMbl OpraHu3anum y4eO0HOro npouecca:
®  UHIUBHIYaJIbHEIC;

TpYIIIOBBIE,;

(hpoHTaNBHEIE;

MpaKTHYeCKue padoThI

JIabopaTopHbIe paboTHI

®opmbl koHTpOJIst 3YH:
e  HabmrojeHue;
e Oecena;
e  (pOHTATBHBIN OMPOC;
®  KOHTPOJIbHBIC PabOTHI
®  TECTHPOBaHHE
®  CaMOCTOSTENbHBIC PaOOTHI

B pe3ynvmame uzyuenun xumuu Ha 6a3080M ypoeHe YUeHUK 001MHCEH
3HaTh / NIOHUMAThH

® gavicHelwue Xumudeckue nOHAmuUA. BCIICCTBO, XUMHUYECKUH OJICMCHT, aTOM, MOJICKYJIa, OTHOCUTCJIbHBIC aTOMHad U MOJICKYJIIpHasd MacCbl, HOH, aJlJIOTPOIHA, N30TOIIbI,
XUMHYCCKAA CBA3b, JICKTPOOTPULATCIIBHOCTD, BAJICHTHOCTD, CTCIICHb OKUCJICHUA, MOJIb, MOJISIpHAsA Macca, MOJ'I?[pHBIfI O6’BGM, BCHICCTBA MOJICKYJIAIPHOT'O U HEMOJICKYJIIPHOT'O CTPOCHMS,
PACTBOPHBI, IJICKTPOJIUT U HEDJICKTPOJIHUT, SJICKTPOJIUTHUCCKAA AUCCONHALMNSA, OKUCIUTCIb U BOCCTAHOBUTCIIb, OKHNCIICHUEC U BOCCTAHOBJICHHC, TEILIOBO B(bq)eKT peaKknunu, CKOPOCTb
XUMHYECKOU pcaknuu, KaTajin3, XUMHICCKOC paBHOBECUC, yI‘J'IGpO,Z[HHﬁ CKCJICT, (I)yHK]_II/IOHaJ'IBHaH rpyimna, u3oMepusi, TOMOJIOTUs;

® OCHOBHbBIC 3AKOHBL XUumuu: COXpAaHCHUS MAaCChl BEIICCTB, IIOCTOSIHCTBA COCTAaBA, HCpI/IOZ[I/I‘IGCKI/Iﬁ 3aKO0H;
® OCHOBHblE meopuu Xumuu: XAMHUYECKOU CBA3U, 3HeKTpOHHTH‘IeCKOﬁ JAucconuanuu, CTpoOCHUA OPpTraHUYCCKUX COGHHHGHHﬁ;

® gadcHellue geuiecmea u Mamepuanvl. OCHOBHBIC METAJLTBI U CIUTABEI, CEpHAs, COJITHAs, a30THAs M YKCYCHAsI KUCJIOTHI; MIEJI0YH, aMMHaK, MHHEpaJIbHEIC YAOOpEHHS, METaH,
STHUJIEH, alleTUJIeH, O€H30J1, ITAHOJ, )KHUPHI, MBI, TJIOK03a, caxapo3a, Kpaxmall, KieT4yaTka, 0eJIKH, HCKYCCTBEHHBIE U CHHTETUYECKUE BOJIOKHA, KAYIYKH, TJIaCTMACCHI;

yMeTh
. Ha3bl6amb N3yUYCHHbIE BEIECTBA 10 «TPUBUAIBHOW» WIIN MEXyHapOAHOH HOMEHKIIATYpE;
. onpedenamsp. BAUICHTHOCTh M CTENECHb OKHUCICHUS XMUMHYECKHX JJIEMEHTOB, THII XHMHUYECKOH CBSI3M B COCIMHEHMAX, 3apA] HMOHA, XapaKTep Cpeasl B BOJIHBIX PacTBOpax

HEOPraHN4CCKux COGZ[I/IHCHI/If/‘I, OKUCJIHUTECIb U BOCCTAHOBUTECJIb, TPUHAJICIKHOCTD BEHICCTB K PA3JIMYHBIM KJIaCCaM OPraHUYCCKUX COC,I[PIHCHPIfI;

° Xapakmepu3zoeams:. 3JIEMCHTBI MaJIbIX IIEPHUOLOB 110 HMX IIOJOKCHHUIO B nepnonnqecxoﬁ CHUCTEMC Z[.I/I.MeH}IeneeBa; 061111/[6 XHMHUYECKHE CBOMCTBA METaJIZIOB, HEMECTAJJIOB,
OCHOBHBIX KJIACCOB HEOPraHNMYECCKUX U OPTAaHUICCKUX COCHHHCHHﬁ; CTPOCHUEC U XUMHNYECKUEC CBOMCTBA N3YYCHHBIX OPTraHUYCCKUX COGJIPIHCHPIﬁ;

[ 00bACHAmMb. 3aBUCUMOCTHh CBOMCTB BEUIECTB OT WX COCTaBa W CTPOCHUS; MPUPOIY XUMHUECKOW CBSI3M (MOHHOW, KOBAJICHTHOW, METAIUIMYECKOH), 3aBUCUMOCTH CKOPOCTH
XAUMHUYIECKOHN PEaKIMH U MOJIOKEHHSI XUMHIECKOTO PABHOBECHUS OT Pa3IMYHBIX (JaKTOPOB;

° BGbLINOIHAMb XUMUYECKUIL IKcnepumenm 110 paClio3HABAHUTIO BaKHEHIIIMX HCOPraHNYCCKUX U OPraHnvICCKUX BCUICCTB;



° npo6oOums CaMOCTOSITETHHBIN MOUCK XUMHYECKOW MH(OPMAINH C WCIOIH30BaHHEM DPA3IWYHBIX MCTOYHHKOB (HAYYHO-TIOMYJSPHBIX W3JaHWH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETA); HCIOIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH JJIs1 00OpabOTKH U Tepeadyd XUMHICCKONH HH(QOPMAIIMH U €€ TIPSACTABICHUS B Pa3IMIHBIX (hopMax;

ucnojib3oeamo npuoﬂpemenubte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ OeAmeIbHOCMU U NOGCEOHEBHOIL HCUHU OJIA:

. 00BSICHEHUS] XUMUYECKHX SBJICHUH, IIPOUCXOISIIHNX B IPUPOJIE, OBITY M Ha TPOU3BO/ICTBE;

. orpe/ieTICHUs] BO3MOXKHOCTH IIPOTEKaHUSI XUMUYECKHX MTPEBPALIEHIH B Pa3INUHBIX YCIOBUIX U OLEHKH MX MOCIIEACTBHIHA;
. 9KOJIOTHYECKH TPaMOTHOT'O OBEICHUS B OKPYIKAIOIIEH cpexe;

. OLICHKH BJIMSHUS XUMHYECKOTO 3arpsI3HEHHS OKPY KaIOIIEH Cpeibl Ha OpraHu3M YeIOBeKa U JIpyrue )KUBbIE OPraHU3MBbI;
° 6e30macHOro 00paIeHns ¢ TOPIOYUMHU B TOKCHIHBIMHE BEIIECTBAMI, JJA0OPaTOPHEIM 000pyIOBaHUEM;

. MIPUTOTOBJICHUS PACTBOPOB 3aJIaHHOW KOHIIEHTPAIMU B OBITY U Ha IPOU3BO/ICTBE;

U KPUTUYECKOI OLIEHKH JOCTOBEPHOCTH XMMHUUECKON HH(POPMAIIMH, NOCTYAIOIIEi U3 Pa3HBIX HCTOYHHKOB.

Henn n3ydyeHust Kypca

Leab nporpaMMbl 00y4YeHHs
OCBOCHHE 3HAHUI 0 XMMUYECKHX 00BEKTaX M MpoLeccax NPUPOIbl, HAPABICHHBIX Ha
pelIeHue TI00aBHBIX TPOOJIEM COBPEMEHHOCTH
3agauu nporpamMmbl 00y4eHuUs:
®  OCBOCHHE TCOPHH XMMUYECKHX JIEMEHTOB U UX COCTUHCHUH;
e  OBJAJCHHE YMCHHEM yCTaHABIUBATh MPUIHMHHO-CIICICTBCHHBIC CBA3U MEKIY
®  COCTaBOM, CBOMCTBaMHM U IPUMEHEHHEM BEIIECTB;
e IPUMEHEHHE Ha MPAKTUKE TEOPHH XMMUYECKHUX IEMEHTOB U X COCTUHEHUH IS
0OBSICHEHUSI U TPOTHO3UPOBAHUS IIPOTEKAHHUSI XUMHYECKUX TPOLIECCOB;

° OCMEICJIEHHE COOCTBEHHOM ACATCIIBHOCTU B KOHTCKCTC 3aKOHOB TPUPOABI.



HEJIA N3YYEHUSA KYPCA

Hcnoabsyemslii YMK:

1. I'abpuenan O. C. Xumus. 11 xmacc. ba3oBsiii ypoBeHs: YueOHUK A7 00meo0pa3oBaTelbHEIX yupexxaeruid. - M.: [Ipoda, 2005.

2. l'abpuenan O.C. Ilporpamma Kypca xummn it 8 — 11 kraccoB o0meodpa3oBaTebHBIX yapexkaeHuit, - M.: Ipoda, -2008 . ctp.27;

3. T'abpuenan O. HactonpHas kaura yuanrens. Xumus 11 xracc, Yacts 1, Yacts 2, - M.: Ipoda, 2004.

4. AcradpeB C.B. Ypoku XuMun ¢ IpuMeHEHHEM HH(POPMAMOHHBIX TeXHONOTHH 10-11 KIaccel, ¢ 3IeKTpOHHBIM MpIIIoKeHHeM, - M.: «['mobycy, 2009.

5. borganosa H.H., BaciokoBa E.}O. COOpHHK TECTOBBIX 3aIaHUii 1)1 TEMATHUECKOTO U UTOTOBOTO KOHTpOJIst, Xxumust 10-11 xiaccsr, - M.: «AaTemnekT-Lentpy, 2009.

COJAEP KAHUE TEM YUEBHOI'O KYPCA

Tema 1. CTpoenue aToma u nepuoaudeckuii 3axon JI. . Menaeseena (3 1)

OCHOBHBIEC CBEIOEHHUSI O CTPOCHHUHU aToMa. Iapo: IpoTOHB U HEUTPOHEIL. M30TOMEI. DNEeKTPOHBL. DIIEKTPOHHAS 000JI0YKa. DHEPreTHUECK Uil YPOBEHB.
OCOOCHHOCTH CTPOEHHS AJIEKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB 4-T0 M 5-ro mepmonoB mepmommdeckoit cucreMsl J[. 1. MenneneeBa (mepexomHbIx 3neMmeHToB). [loratne 06
opOHTaANAX, S- M p-OpOUTATH. DIEKTPOHHBIE KOHQUTYPAIIUH AaTOMOB XUMHYECKHIX 3JICMEHTOB.

Ilepuonunueckui 3akoun/[. . MenneneeBa B cBeTe yueHUSL O cTpoeHHUHU aToMa. Orkpertue J. . MeHneneeBbIM NepuoINIECKOr0 3aKOHA.

[lepuonnueckas cucremMa xumudeckux smeMeHToB J[. M. MenpeneeBa - rpaduueckoe OTOOpakeHHE MEpHOIUIESCKOTO 3akoHa. Du3mdeckwil CMBICT MOPSAKOBOTO HOMEpa
3JIeMEHTa, HOMepa Mepuojia 1 HoMepa rpynnbl. BaneHTHbIe 31eKTpoHbI. [[pUdHbBI H3MEHEHUS CBOMCTB 2JIEMEHTOB B MEPHOJaX U Tpymmax (IJIaBHBIX MOATPYIIIAX).

[TonoxxeHue BoIOpoAa B MEPUOAUIECKON CUCTEME. 3HaUeHHE TIEPUOANUECKOTO 3aKOHA U TIEPUOIUIECKON CUCTeMBbl XuMuieckux anemenToB JI. 1. MenaeneeBa sl pa3BUTHUS
HayKU ¥ IOHUMaHUs XUMUYECKOW KapTUHBI MUPA.

JemoncTpanuu. Paziudanbie GOpMbI IEPHOTUUECKON CHCTEMBI XUMUUECKUX dteMeHToB [I. Y. Menpeneesa.

Tema 2. Ctpoenue Beurectsa (13 u)

MounHas xuMuueckas cBs3b Karuonsl u anvonsl. Kiaccudukanusi noHos. MoHHbIe KpucTauinueckue pemietku. CBOWCTBA BELIECTB C STHM THUIIOM
KPHUCTAJUTUYECKHUX PELIETOK.

KoBaneHTHass XUMHUUYECKas CBS3 b DISKTPOOTPUIATSIHLHOCTD. [loNsIpHAsS U HEMOJISPHAS KOBaJCHTHbIEC CBs3H. [lumosb. [1oMsSpHOCTE CBSI3H U TOJISIPHOCTH
MoJieKysibl. OOMEHHBIN U JTOHOPHO-AKIIENTOPHBI MEXaHU3Mbl 00Pa30BaHUsI KOBAIECHTHON CBsI3U. MOJEKYJISIPHBIE U ATOMHBIE KpUCTAJUTHYECKHE penieTku. CBONUCTBA BEIIECTB C 3TUMU
TUITAMH KPUCTAJUTHYECKHUX PELIETOK.

MeTannuueckas XUMHUHYEecKas CBs3b OCOOEHHOCTH CTPOCHUSI aTOMOB METAJUIOB. MeTainyecKkasi XAMUYECKasl CBsI3b M METAJUTHUECKask KPUCTAIUTUYECKast
pemierka. CBOICTBa BEUIECTB C 3TUM THUIIOM CBSI3H.

Bongoponunas xuMuueckas CBs3b. MeXMOIEKyIsIpHas M BHYTPUMOJIEKYJIIpHAs BOJOPOJIHAS CBSI3b. 3HAUEHHE BOJOPOTHOM CBSI3U AJIS OPTaHU3AIMH CTPYKTYP
OMOMOJINMEPOB.

Peakuuu, ungymue 63 H3MEHEHHS COCTaBa BellecCTB. AJUIOTPOIHS U AJIOTPOIHbIE BUIOM3MEHEHUsI. [IpHUMHBI JUTOTPOIMK Ha IPUMEpe MOAN(DUKALIUI
Kucjaopoaa, yriepoaa u pochopa. O30H, ero buosoruueckas pojib. M30Mepsl 1 H30Mepus.

Faz3oo06pa3Hoe cCoOCTOSSHHE BellecCTB a. [pHuarperaTHbIXx cOCTOSHUS BOJbl. OCOOEHHOCTH CTpOEHHs Ta30B. MOJISIpHBII 00beM ra3000pa3HBIX BEIIECTB.
[Ipumeps! ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3YX, IPUPOIHEIN ra3. 3arps3HeHne aTMoc(epsl (KUCIOTHBIC TOKIH, TAPHUKOBEIHN 3G GeKT) U 0oprda ¢ HAM.

[IpencraBureny ra3000pa3HbIX BELIECTB: BOJOPO/, KHUCIOPOI, YIIICKUCIIBII I'a3, aMMHaK, 3THIIeH. VX nmoiydeHue, coOMpaHue 1 paclio3HaBaHHUE.

TBepnoe cocTossHHE BellecTB a. AMOphHBIE TBEp/bIE BEIIECTBA B MPUPOJE U B JKU3HM YeJIOBEKa, MX 3HaUCHHE W NpUMeHeHue. Kpucrammieckoe ctpoeHne
BEIIECTBA.

HJucnomepcHbe cucTe M bL [loHaTHe 0 aucniepcHBIX cucteMax. JlucnepcHas ¢asza u qucnepcuoHHas cpena. Kinaccupukanus JUCIEpCHBIX CUCTEM B 3aBUCHMOCTH OT
arperaTHoOro COCTOSIHHSI JAUCIIEPCHON CPe/Ibl U INCIIEPCUOHHOM (a3bl.  [pyboaucriepcHble CUCTEMBI: IMYJIBCHHU, CYCIIEH3UH, a3p030Jid. TOHKOIUCIIEPCHBIE CUCTEMBIL: T€JU U 30JIH.

CocTaB BeuiecTBa U CM e C e il. Bemectsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUsI. 3aKOH TIOCTOSIHCTBA COCTaBa BEIECTB.



[onsiTHe «HOMIA» U ee Pa3HOBHIHOCTH: MaccoBas (J10JIs 2JIEMEHTOB B COSAMHEHUH, J0JIi KOMIOHEHTA B CMECH - JIOJISl IPUMECEH, OISl PaCTBOPEHHOTO BEIIECTBA B PaCTBOPE) U
o0bemHast. [lons BeIX0/1a TPOAYKTA PEAKIINU OT TEOPETUIECKH BO3MOXKHOTO.
JemoHcTpanuu. Mozens KPUCTAIUTMYECKOH PEIIEeTKH XJIOpHaa HaTpus. MoJenu KpUCTAUTMYECKUX PEIIETOK «CyXOoro ibia» (WM mona), anMmasa, rpadura (wim kBapua). Mozemns
monekyisl JJTHK. OOpa3ipl pa3tuaHbIX AUCTIEPCHBIX CHCTEM: AMYIBCHH, CyCIIeH3HUi, a’po3oel, reneit u 3omeit. Koarymamusa. Cunepesnc. Dpdext Turmans.
JlaGopaTopHble onbIThL. 1. O3HAKOMIICHHE C AUCTICPCHBIMU CHCTEMaMHU.
IpakTuyeckas padora Nel. [Torygenue, coOnpaHue U pacrio3HaBaHUE Ta30B.

Tema 3. Xumuueckue peaxuun (8 u)

Peakxnuuuaymue ¢ U3MEHEHHUEM COCTaBa BellecTB. Peakuu coeTuHEeHUs, pa3IoxkKeHus, 3aMellieH U 1 0OMEHa B HEOPraHUYECKOI U opraHn4eckoit
xumuH. Peakunu 5k30- u sHnoTepMuyeckue. TermmoBoi 3QQeKkT XUMHYECKO peakuui U TePMOXUMHUYECKHE ypaBHEHHMs. Peakuuu ropeHus, Kak 4acTHBIH CIIydaid SK30T€pMHYECKUX
peaxuui.

CKOpOCTh XUMHUUECKOH peaxiuu CkopocTh XUMHUECKON peakuyi. 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakuuu OT MPUPOJBl PEarnpyroyX BEIIECTB,
KOHIICHTPAIUH, TEMIIEPATypHI, TUIOIAAHN MTOBEPXHOCTH CONMPHUKOCHOBEHHS M Karann3aTtopa. Peakumu romo- u rereporeHssle. [loraTne o katanmse M KaTanm3aTopax. OepMeHTHl Kak
OHMOIIOTUYECKUE KaTaIH3aTOPHL.

OO0paTUMOCTh XHMHYECKHUX peakinuil. HeoOparumere n oOpatumple Xumudeckue peakiui. COCTOSHHE XUMHUYECKOTO PABHOBECHS I OOpAaTHMBIX
XAMHI9IeCcKHX peakmuii. CnocoObl CMeIIeHIsI XUMHYECKOTO PaBHOBECHS Ha IIpHMepe CHHTe3a aMmMuaka. [IoHATHe 00 OCHOBHBIX HAYYHBIX MPUHINIAX MPOW3BO/CTBA Ha MPUMEPE CHHTE3a
aMMHaKa WIA CepHOU KUCIIOTEI.

DNEKTPOIUTHI X HEIJCKTPOIUTEL. DJICKTPOIUTHIECKAS AUCCcOonraIist. KHCIIOTHI, OCHOBaHHS M COJIA C TOYKHU 3PEHHUS TEOPUH IEKTPOIUTUICCKON AUCCOIHAIIHH.

F'mnponau3 opraHMYecKHUX U HEOpPTraHUYECKHUX COeEAUHeEHH . Heobparumslii ruaponns. OOpaTuMblii THAPONN3 coell.  ['MIposn3 opraHuueck ux
COCAMHEHUI U ero MpakTHYeCKoe 3HAueHUe IS MOJIy4YeHHs THAPOIM3HOTO CHUPTa U Mbula. bruojornueckas posib HAPOIM3a B IUIACTHYECKOM M SHEPreTHYECKOM OOMEHE BEIECTB U
SHEPIUH B KJICTKE.

OKUCIHUTENbHO-BOCCTAaHOBHUTENbHB € peackxuuu CreneHs okucienus. OnpeneneHne CTENeHN OKUCIeHUs 1Mo ¢popmyiie coeauHenus. Ilonsrue o6
OKHUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiusax. OKHCICHUE U BOCCTAaHOBJICHHUE, OKUCIUTENb M BOCCTAHOBUTEIb.

DT ek Tpoau 3 OIeKTPoINU3 KaK OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIN Ipoliecc. DIEKTPOIN3 pacilaBOB M PacTBOPOB Ha NpuMepe xJjopuna Hatpud. lIpaktuueckoe
MIPUMEHECHUE JICKTPOIIH3a.

JemMoHcTpanuu. 3aBIHCHMOCTh CKOPOCTH PEaKIUHM OT MPUPOIBI BEIIECTB HA MPHMEpPe B3aUMOICHCTBUSA PACTBOPOB PA3NUYHBIX KHUCJIOT OJUHAKOBOW KOHIICHTPAIUU C OJUHAKOBBIMU
rpaHyJaM{ IIMHKA W B3aWMOJCHCTBHS OJWHAKOBBIX KYCOYKOB pa3HBIX METAIUIOB (MarHWs, ITMHKA, XKelie3a) C COJSHON KUCIoTO#. PasnmoxeHnme mepokcHaa BOAOpPOJAa C TOMOIIBIO
karanuzatopa (okcuma mapranma (IV)) m kartamasel CBIpOro Msca W cblporo Kaprodens. [IpuMmepsl HEOOpaTHMBIX peaknuil, UAYIIUX C 00pa3oBaHMEM OCaJKa, ra3a WIH BOJBL
BsanmopeiictBue nutHs W HaTpusi ¢ Bomoi. OOpas3mbl KPUCTALIOTHIPATOB. [ HWAponm3 KapOOHATOB INENOYHBIX METAJUIOB W HUTparoB ImHKa win cBuHIa (II). [Ipocteiimme
OKHUCITUTEIIFHO-BOCCTAHOBUTEIBHEIC PEaKINU; B3aUMOICHCTBUE [IMHKA C COJITHOM KHMCIIOTOH U JKele3a ¢ pacTBopoM cynbdara meau (II).

JlaGopaTopHble onbITHI. 2. Peakuus 3aMenieHus MeIu >K€JIe30M B pacTBOpe MeAHOro kymopoca. 3. IlomydeHue Bomopona B3aMMOAEHCTBHEM KHCIIOTHI ¢ IHMHKOM. 4. [lomyuenue
KHCIIOPO/ia Pa3ioKeHHeM MEPOKCH A BOJOPOaa ¢ MOMOIbio okcuaa mapranma (IV) u karanassl ceiporo kaprodens. 5. Peakuuu, uaymue ¢ 00pa3oBaHHEM OCajKa, ra3a U BOJBL. 6.
Pasnmunble ciryyan ruIponn3a cojei.

Tema 4. Bemecra u ux cBoiicrsa (10 )

M e T a 1 1 5. B3auMoneiicTBue METaUIOB ¢ HEMETaIUTaMHU (XJIOPOM, Cepod U KUCIOPOJIOM). B3amMojeicTBHE INENOYHBIX M INEIOYHO3EMEIbHBIX METAaJUIOB C BOJIOM.
DNIEKTPOXUMHUUECKHUM P HaPsHKEHUH MeTallioB. BzanMoaelcTBue METAJIIOB € PACTBOPAMHM KHCIIOT U cojieil. AOMUHOTepMUsl. B3auMopaeiicTBue HATpUs C ITAHOJIOM.

Koppo3sust Mmetamuios. [ToHATHE 0 XUMIYECKON U AIMEKTPOXUMHUIECCKON KOPpO3uH MeTauIoB. CIIOCOOBI 3alIUTH METAIIOB OT KOPPO3HUH.

He M et anxa e CpaBHHTENBHAS XapaKTEPHUCTHKA TaJIOTCHOB KaK HaWOoiee THIMYHBIX TNPEICTaBUTENeH HeMeTalioB. OKHCIHWTENBHBIC CBOWCTBA HEMETAJUIOB
(B3aMMOMEHCTBIE C METaNIaMH W BOJOPOJAOM). BoccTaHOBHTENBHBIC CBOICTBa HEMETAJUIOB (B3aUMOJCHCTBHE C 0OJee 3ICKTPOOTPUIATEIBHBIMA HEMETANIaMH U CIIOKHBIMH
BEIIECTBAMH-OKUCIUTEIISIMH).

Kucnors Heoprammdeckue WU opranHudeckue Kraccupukamus kucior. XMMUIECKHE CBOMCTBA KHUCIOT: B3aMMOJCHCTBHE C METAJUIAMU, OKCHIIAMHU
METaJUIOB, THIPOKCHAaMHU METAIJIOB, COJIIMH, CITUpTaMHu (peakius stepudukanin). Ocodble cBOMCTBA a30THON M KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI.



OcCHOBaHHSA HEOpPraHMUYECKHEe M OpPTraHUUYECKHe OCHOBaHUS, UX KIACCUPHUKAIMS. XUMHUYCCKUE CBONCTBAa OCHOBAHUI: B3aMMOJICHCTBHE C KUCIOTAMH,
KHCIIOTHBIMHU OKCHJIAMU ¥ COJISIMH. Pa3iioxkeHne HepacTBOPUMBIX OCHOBaHHUH.
C o n u. Kmaccudpukammsa comneil: cpemHue, KHUCIble M OCHOBHBIC. XMMHYECKHE CBOICTBA COJICH: B3aMMOJCHCTBHE C KHCIOTAMH, IIEIOYaMH, METAUIAMH U COJIIMHU.

[IpencraBureny coiel U X 3HaUEHUE. XIJIOPUA HATPHUs, KapOOHAT KalbIws, ¢pochat Kaabus (CpeAHUE CONN); THAPOKAPOOHATHI HATPHUSA 1 aMMOHUS (KUCIIBIE COJIH); THAPOKCOKapOOHAT
memu (II) - mamaxut (OCHOBHAS COJIb).

KauecTBeHHBIE peaku Ha XJIOpHI-, CyIb(}aT-, 1 KapOOHAT-aHNOHBI, KATHOH aMMOHUS, katnousl xemne3a (1) u (1ID).

I'emeTtuueckas CBA3b MEXKIy KIaccaMU HEOPIraHUYECKUX U OPraHUUECKUX coenuHEHUN. [IoHATHE O TEHETUYECKOM CBSI3U U T€HETUYECKUX psifax. ['eHeTnyeckuit psin
MeTajula ¥ HemeTasuia. OCOOEHHOCTH TeHETUYECKOr 0 psAZia B OPraHUYeCKOH XUMHUU.
Jemoncrpamun. Konnekuust 00pasioB MeTauioB. ['opeHre MarHus v ajJroMUHHS B KUCIIOpoje. B3aumoneiicTBre 1e09H03eMeNbHBIX METAUIOB ¢ BOOH. B3anmopeiicTBue HaTpus ¢
9TAHOJIOM, IIMHKA C YKCYCHOM KHCIOTOH. B3auMopeiicTBue Menu ¢ KOHIIEHTPUPOBAaHHON a30THON KHCIOTOWH. Pe3ynbTaThl KOppO3MM METalIOB B 3aBHCHMOCTH OT YCJIOBHH ee
nporekanus. Koytekmust 00pa3ioB HemeTaioB. KoJuteKiusi NpupoIHBIX OpraHUYecKUX KHUCIOT. B3anMoelicTBre KOHIIEHTPHUPOBAHHOW CEPHOM KHCIOTHI C caxapoM, LEJUTI0NI030H 1
Meb1o. OOpasibl NPUPOIHEIX MUHEPAJIOB, COJIEPXKAIIMX XJIOPU/ HATPUs, KapOoHaT Kanbius, GocdaT kampuus u ruapokcokapbonar meau (II).
JlaGopaTopHuble onbIThl. 7. O3HaKOMIIEHHE C KOJUICKIMAMH: a) METAJUIOB; 0) HeMeTauioB. §. B3amMoneiicTBre COMSHON KUCIOTHI U pacTBOPa YKCYCHOW KHCIIOTHI C METaJUIaMH, C
OCHOBaHMAMH, ¢ coisiMu. 9. [TomyueHne n cBocTBa HEPACTBOPUMBIX OCHOBaHUH. 10. KaueCcTBEHHbBIE PEAKIINH HA XJIOPUABI U CyIb(aThI.
[pakruyeckas: padora Ne2. nenTudukanus HEOPraHMISCKUX COCTUHECHUT.
Ipakrnuyeckas padora Ne3 Penenne skciepruMeHTaIbHBIX 33134 10 TeMe «MeTallibl 1 HEMETaJUIbI»



Hepellem, 00BEKTOB U CpeacTB MaTEePHATBbHO-TEXHUYECCKOT O 06ecnellemm, He00XOAUMBIX JJIsI peaju3anuu MporpaMmmbl

1. ITeyaTHble MOCOOUSI

1.1. Cepus cupaBouHbix Tabnmm no xumun («[lepronndeckas cucrema xuMudeckux iaeMenToB .M. MenneneeBay, «PacTBOPIMOCTE CoOJIel, KMCIOT 1 OCHOBAaHUK B BOJIEY,
«DTEKTPOXUMHUIECKHUH P HAPSDKCHUH METaIoBy, «OKpacka HHANKATOPOB B Pa3JIMYHBIX CPEax»).
1.2. PykoBomcTBa [Is1 1a00PAaTOPHBIX OMBITOB M MPAKTHYECKHUX 3aHATHH 1m0 xumuH (11 ki)

1.3. COOpHHKH TECTOBBIX 3aJaHAMN ISl TEMATHIECKOTO H HTOTOBOTO KOHTPOJIA.

2. YueOHO-1a00paTOopHOE 060PyAOBaHUE

2.1. Habop Monene KpUCTaNIMYECKUX PEHIETOK: aliMasa, rpadura, MOBapEHHOM COJH, KeJe3a.

2.2. Habop st MOIeMpOBaHUs TUIIOB XMMHUUYECKHUX PEaKIMK (MO -alIIMKALIIH).

2.3. Komnekuuu: «MeTtamisl U ciaaBbly, «MHUHepassl ¥ TOpHbIE TOPObl», «HemeTamnby.

3. Yu4eOHoO-mpakTH4YecKoe 000py/fOBaHHE

3.1. Habop Ne 1u 2 OC «Kuciaotsr».

3.2. Ha6op Ne 3 OC «I ' uapOoKCHIbD».

3.3. Ha6op Ne 4 OC «OKcuabl METaIIOBY.

3.4. Habop Ne 5 OC «Mertasmisry.

3.5. Habop Ne 6 OC «ll]emouHbie U MeTOYHO3EMENBEHBIC METAIUTBIY.
3.6. Habop Ne 9 OC «["amoreHumb».

3.7. Habop Ne 10 OC «Cynbdatst. Cynbputsl. Cyabduab».
3.8. Habop Ne 11 OC «KapboHaTsl».

3.9. Habop Ne 12 OC «®ocdatsr. CUIHKATBD).

3.10. Ha6op Ne 14 OC «CoenuHeHns MapraHia.

3.11. Habop Ne 15 OC «CoenuHeHus XpoMay.

3.12. Habop Ne 16 OC «Hwurpatsi».

3.13. Ha6op Ne 17 OC «MHIUKATOPBI».

3.14. Habop nocyasl 1 MpUHAUIEKHOCTEH /111 yIEHHYECKOTO SKCIIEPUMEHTA, HarpeBaTeIbHbIC TPUOOPHI.



Tema ypoxa

Koim-Bo yacoB

1 BBonnslit nactpykTax no Th. Ctpoenne aroma. OCOOEHHOCTH CTPOCHUSA 1
JIEKTPOHHBIX 000JI0YEK MEPEXOJHBIX IIEMEHTOB.

2 ITepuoanueckuii 3axoH /. . MeHzeneeBa B cBeTe y4eHHUsS O CTPOECHUU aTOMa, 1
ero 3HaueHue. [1ICXD — rpaduyeckoe otoopaxenue [13. Ousnueckuil cMpict
MOPSAKOBOTO0 HOMEpA NEMEHTa, HOMEPOB NEPHOia ¥ FPYIIIHI.

3 BxoHast KOHTpOJIBHAS paboTa. 1

4 Awnanus k/p. MoHHas u MeTajunueckast XuM. cBsi3u. CBOMCTBa BelecTB ¢ aTumMu | 1
TUIIAMHU CBsI3U. Buibl HOHOB.

5 KoBasieHTHas nojsipHasi ¥ HEMOJIApHAs XUMUYECKUE CBSI3H, UX MEXaHHU3MBI. 1

6 MexMoneKyiispHas 1 BHYTPUMOJIEKYJIIpHAsl BOJOPOAHAas CBA3b. EE 1
OMOTIOTHYECKOEe 3HAUCHHUE.

7 THIBI KPUCTATITMYECKHX PEIIETOK M CBOHCTBA BEIICCTB. 1
BermectBa, amopdHBIE B KpUCTAIIIMIECKHUE.

8 [TpruanHBI MHOTOOOpAa3Hs BEIECTB: H30MEPHsl, TOMOJIOTHS, AJUIOTPOTIHS. 1

9 OCOOCHHOCTH CTPOCHHS T'a30B. 1
[TpupoxHsle razoo0pa3Hble cMecH. 3arpsa3HeHne atMocdepsl ¥ 0opr0a ¢ HAM.

10 Bonopox, xuciopon, yriekucislii ra3, aMMuaK, 3TwieH. Mx momydenue, 1
coOupaHue, paclo3HaBaHHE.

11 Ilpakmuueckaa paboma 1 «Ilonyuenne, cobupanue 1 pacno3HaBaHue razosy. | 1

12 3aKOH NOCTOSIHCTBA COCTaBa. BerecTBa MOJICKYIIIPHOTO M HEMOJIEKYIISIPHOTO 1
COCTaBa.

13 UYuctele BemecTBa U cMecu. CriocoOb! pasneneHus cMecei. SIBimenus, 1
IIPOUCXOISIINE IPH PACTBOPEHUH BEIIECTRA.

14 Hcrunnble pacTBopsl. MaccoBas 07151 paCTBOPEHHOI'O BEILECTBA. 1

15 IToHATHE O TUCTIEPCHBIX CHCTEMAaX, UX KJIACCU(UKAIU U 3HAUCHHE. 1

16 Konmponvnas paboma 1 (tectupoBanue) o reMe «CTpOeHHE BEIECTBAY. 1

17 AHanmu3 KOHTPOJIBbHOM paboTel. Peakiiu, uaynme ¢ I3MEHEHHEM COCTaBa 1
BEIIECTBA.

18 TemsioBo# 3 HeKT XUMHUIECKHUX PEAKIHH. 1

19 CKOpOCTh XUMHYECKOH peakiuu, e€ 3aBUCUMOCTh OT Pa3InYHbIX (HaKTOPOB. 1
ITonsTHe o kaTanuse.

20 O06paTIMOCTh XUMUYECKHX Peaknuii. XUMHUIECKOE PAaBHOBECHE, CTIOCOOBI €T 1
CMETIEHHS.

21 DNEKTPOIUTHYECKAS AUCCOIUaIysl. Peakiuy noHHOTO 0OMeHa. 1




22

I'uaponu3 HEOPraHUYECKUX M OPraHMYECKHUX coequHeHui. Ero bnonornyeckas
pOJIb.

23 OKHUCIHUTENBHO-BOCCTAHOBUTEINIbHBIE PEaKINH

24 OJEKTPOIIN3 PacIlIaBOB U PACTBOPOB Ha MPUMEPE XJIOPHIA HATPHUSA, ETO
3HAYCHHE.

25 Mertassl: B3aUMO/IefiCTBHE C HEOPTaHUUECKUMH U OPTaHNYECKUMHU
BEILECTBAMH.

26 [TonsiTHe 0 XMMUYECKOH M 3JIEKTPOXUMHYECKOH KOPPO3UU METAIIIOB, CIIOCOOBI
3aITUTHI

27 Ilpakmuueckas padoma 2 PerieHue SKCIIEpUMEHTAIBHBIX 33134 Ha
nACHTH(HUKALNIO HEOPTaHUYECKUX COCJMHEHHH.

28 Hemeransl Ha puMepe CpaBHUTEIbHON XapaKTEPUCTHKH FaJIOTeHOB.

29 Kucnots! Heopranndeckue u oprannyeckue. OKHCIUTENbHbIE CBOWCTBA CEPHOI
1 a30THOH KHUCIIOT.

30 OCHOBaHUsI HCOPTAaHUYECKHE ¥ OPTaHUIECKHUE.

31 Conu, ux KnaccuuKaIys, CBOMCTBA, KAYSCTBCHHBIC PEAKIINH, 3HAUCHHUE. .

32 Ilpakmuueckasa paboma 3 Penienne 3KCIIepUMEHTAIBHBIX 3a71a4d 110 TEME
«MeTaJutbl 1 HEeMETaJLIbD».

33 Konmponsnasa paboma 2 (tTectupoBanue) no Teme «BelecTBa U HX CBOMCTBay.




