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[Iporpamma pazpaboTana Ha OCHOBE

asmopckou npozpammol kypca xumuu 0asa 10-11 knaccoe ooueoopazoeamenvrvix
yupeacoenuu. O.C. 'aopuensan. — M.: /Ipogha, 2010 .




IosscHUTEIbHAA 3aAIIUCKA

Pabouas nmporpamma mo xumuu s 10-11 kiacca pazpaboTtaHa yduTesneM XHUMUU
MOY nuneit Ned4 [TerponasiosiM B.M. Ha ocHOBe mporpammsel Kypca xumuu jyuist 10-11
KJ1accoB 061eo0pazoBaTenbHbix yupexaeHuit O.C. 'abpuensn. — M.: Ipoda, 2010 r.,
cooTBeTcTBYyIOMEH DenepaabHOMYy KOMIIOHEHTY ['0CynapCTBEHHOIO CTaHaapTa OOIIero
oOpa3oBaHMsl W JONYIIEHHOM MMUHHCTEpCTBOM 0O0pa3oBaHUsl M Hayku Poccuiickoit
denepanum.

Ha u3yuenue maHHoro Kypca oTBoAuTcs 34 yaca 3a roi, o 1 yacy B HeJemo.

[Iporpamma MOCTpOEHAa C Y4YE€TOM pealu3aluyd MEXIPEIMETHBIX CBS3€H C
¢busukoii, Ouonorueil. B cBoo ouepenp, 3TO Aa€T BO3MOXKHOCTh y4alllUMCS HE TOJIBKO
Jy4llle YCBOUTh COOCTBEHHO XHMHYECKOE COAEpMaHHE, HO WU IOHATh POJIb U MECTO
XUMHH B CUCTEME HayK O Impupoje. Takoe MOCTpoeHHE Kypca MO3BOJISIET B MOJHOM Mepe
UCIIOJIb30BaTh B OOYUYEHUHU JIOTMUECKHUE OINEpalud MbIIUICHUS: aHAJIW3 M CHUHTE3,
CpaBHEHHUE U aHAJIOTUIO, CUCTEMATU3AIMIO U 000011IeHuE.

3HAUUTENBHOE MECTO B  COJEpP)KaHUM Kypca OTBOAMUTCA XHUMHUYECKOMY
sKcriepuMeHTy. OH OTKpBIBA€T BO3MOXHOCTh (POPMHUPOBATH Yy yUaUIUXCS CIELHUAIbHBIC
IpeIMEeTHbIE yYMEHMsS paboTaTh C XUMHUYECKHMMH BEILECTBAMH, BBIIOJHATH IPOCTHIE
XUMHUYECKHAE OTBITHI, YUYUT IIKOJHHUKOB OE30MacHOMY M JKOJOTHYECKH TPaMOTHOMY
oOpaIIeHHIo C BEUIECTBAMU B OBITY M Ha POU3BO/ICTBE.

[IpakTyeckue padOThHl 3alUIAHMPOBAHHBIE B JTAHHOM KYypCE CIYXaT HE TOJIBKO
CPEICTBOM 3aKpEIUICHWS YMEHUN U HABBIKOB, HO TaKXK€ W CPEICTBOM KOHTPOJSA 3a
KauyeCTBOM UX CPOPMHUPOBAHHOCTH.

OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

OcoOeHHOCTH coJepKaHusl OOy4YeHUsT XUMHUHU cpefaHed (MOJHOM)  IIKOJie
00ycCIOBJICHBI ClICIU(PUKON XUMHUH KaK HayKH M TIOCTaBJICHHBIMHU 3a1adyaMu. OCHOBHBIMHU
nmpobiieMaMu  XMMUH SIBJISIOTCS M3yYEHUE COCTaBa M CTPOCHMS BEIECTB, 3aBUCUMOCTH
HX CBOMCTB OT CTPOCHMS, MOJYYEHUE BEIIECTB C 3aJaHHBIMM CBOMCTBaMHU, UCCIICIOBAHUE
3aKOHOMEPHOCTEM XUMHUYECKHUX PEaKIMi U MyTeH yIpaBJICHUS UMHU B LEJISIX MOJYYEHUS
HEOOXOJIMMBIX YEJIOBEKY BEIIECTB, MaTepuajioB, dHepruu. IloaTomy B pabouei
MporpaMMe Mo XMMHUU HAIIM OTpaK€HUE OCHOBHBIE COJIEPKATEIIbHBIC TUHUM:

- «BEIIECTBO» - 3HAHHWE O COCTaBE W CTPOCHHUM BEIIECTB, MX CBONCTBaX H
OMOJIOrMYECKOM 3HAYCHUU;

- «XUMHYECKas peakius» - 3HAHWE O MPEBPAICHUSX OJIHUX BEIECTB B JPYTHE,
YCJIOBUSX MPOTEKAHUS TaKUX MPEBPAIICHUHN U crioco0ax ympaBieHUs peaKIUsIMU;

- «IPUMEHEHHE BEIISCTB» - 3HAHHUE MW OIBIT OCE30IaCHOr0 OOpaIIeHUS C
BEIIIECTBAMH, MaTepUaIaMu U MpoIeccaMu, He0OOXOTMMBIMU B OBITY U Ha TIPOU3BOJICTBE;

-«SI3bIK XMMHUW» - ONEPUPOBAHUE CHUCTEMOW BaXKHEUIIMX XUMHYECKUX MOHSITHH,
3HAaHUE XUMHWYECKOM HOMEHKJIATYPBI, a TAKXE BIIAJICHUE XUMHUYECKOU CUMBOJIMKOMN
(xumuueckumu GopMyIaMu U YPAaBHCHUSIMH ).



MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

B 0a3ucHOM y4eOHOM IJ1aHe cpeiHed (ITOJIHOM) IKOJIbI XMMHUS BKJIIOYEHA B pa3/e
«Copnepxxanuey. O0ygaromuecs MOTYT BBIOpATh JUJISl U3YUYCHHS] UM MHTETPUPOBAHHBIHN
KypC €CTECTBO3HAHMUSI, WJIM XUMUIO KaK Ha 0a30BOM, TakK U Ha yriyOJeHHOM ypOBHE.

Pabouas mporpamMma no XuMHH JJI CpeIHETo (TMOJIHOT0) 00111ero 00pa3oBaHUs
COCTaBJICHa U3 pacyeTa 4acoB, yKa3aHHBIX B 0a3MCHOM Y4EOHOM TIIaHe
o0pa3oBaTeNbHBIX YUPEKICHHUN 0011ero oopa3zoBanusi: mo 2 4aca B Heaenmto (136 gacos
3a JiBa rojia o0yuyeHus ) u 1o 1 gacy B Heaenmo (68 yacoB 3a JiBa rojia 00y4ueHUsl)

[Iporpamma:

* MO3BOJIIET COXPAaHUTh JOCTATOYHO LIEJOCTHBIA W CHUCTEMHBIA KypC XHMHH,
KOTOpBIM (hopMHpOBaJICS Ha NPOTSHKEHUM JECSTKOB JIET B COBETCKOW M POCCHICKON
LIKOJIE;

* NPEACTABISET KypC, OCBOOOXKIECHHBIM OT H3JIUIIHE TEOPETU3UPOBAHHOIO H
CJIOKHOT'O MaTepuala, Juisi OTpabOTKH KOTOPOro TpeOyeTcss HEMallo BPEMEHU;

* BKJIIOYAET MATEPHUAJI, CBA3AHHBIA C MOBCEAHEBHOW KU3HBIO YEIOBEKA, TAKKE C
Oyayuieil npogecCuoHaIbHON JESATENbHOCTHIO BBIMYCKHHMKA CPEIHEH IIKOJbI, KOTOpas
HE UMEET SIPKO BBIPAXKEHHOM CBS3H C XUMUEH;

* IIOJIHOCTBIO COOTBETCTBYET CTaHAAPTY XUMHUYECKOrO OOpa3oBaHUs CpelHEen
IITKOJIBI 6230BOT0 YPOBHSI.

MeTon0a0Tn4ecKoil OCHOBOM MOCTPOCHUSI y4€OHOTO COAEpKaHUA Kypca XUMHH
ABUJIACh HJIES UHMESPUPOBAHHO20 KYpCa, HO He ecmecmeo3Hanus, a xumuu. Takoro
Kypca, KOTOpBIM OJIM30K W TIOHSATEH ThICSYaM POCCHUUCKHX YUHMTENed U JIOCTYNEH H
MHTEPECEH COTHSM ThICSY POCCUUCKUX CTaPIIEKIACCHUKOB.

[lepBass wuumes Kypca — 0JTO BHYmMpunpeomemuas uHmezpayusi yY4eOHON
OUCHMIUIMHBL «XuMUs». Maes Takou MHTErpanuy AUKTYET CICAYIOLIYI0 O4E€pEIHOCTH
n3ydeHus paznenoB xumuu: B 10 kjacce, m3ydaercss opraHuueckas xumus. Takoe
CTPYKTYpUPOBAaHHE OOYCJOBJIEHO TEM, YTO KypC OCHOBHOM IIKOJIbI 3aKaHUYMBAETCS
HeOompmuM (10—12 4) 3HAKOMCTBOM C OpPraHUYECKUMU COEIUHEHUSMH, TOITOMY
HEOOXOJMMO 3aCTaBUTh «pabO0TaTh» HEOOJBIINE CBEACHHUS MO OPraHUYECKON XUMHUH 9
KJIacca Ha Kypc oprannuyeckoit xumuu B 10 knacce.

Bropas unest kypca — 3T0 Mmedcnpeomemuas ecmecmeeHHOHAYYHAS UHMeSpayusl,

MO3BOJIAIONIASA HA XUMHUUYECKOH 0a3e 00beIUHUTH 3HAHUS (PU3UKU, OHOJIOTHH, reorpaduu,



DKOJIOTUU B €IMHOE NMOHWMAHHE €CTECTBEHHOTO MHpa, T.€. ChopMUPOBATH MEIOCTHYIO
€CTECTBEHHOHAYUYHYI0 KapTHHY MHUpa. JTO MO3BOJIUT CTApPUIECKIACCHUKAM OCO3HaTh TO,
yTO 0€3 3HAHUS OCHOB XHMHH BOCIHPHITHE OKPYKAIOIIEr0o MUpa OyAeT HEMOJHBIM U
yIIepOHBIM, a JIOJW, HE TMOJYYUBININE TAaKUX 3HAHWW, MOTYT HEOCO3HAHHO CTaTh
OMacHBIMU JUISI 3TOTO MHpa, TaK KaK XUMHUYECKH HErpaMOTHOe oOpalieHue ¢
BEIIECTBAMU, MaTEpUAIAMH U MPOIIECCaMU TPO3UT HEMaJIbIMU OeJlaMu.

TpeTbst uaess Kypca — 3TO uHme2payus XuUMUYecKux 3HaAHut ¢ cyMaHumapHbiMu
oucyunIuHamuy. UCTOPUEH, JINTEPaTypoil, MUPOBOH XYI0KECTBEHHON KYJIbTYpOil. A 3TO,
B CBOIO O4Y€pe/lb, MTO3BOJIAET CPEJACTBAMHU YYEOHOTO MpeIMeTa MOoKa3aTh POJib XUMUU B
HEXMMHUUYECKON cdepe YeToBEYECKOU NeSITeIbHOCTH, T.€. MOJHOCTbIO COOTBETCTBYET
ryMaHM3alluy U TyMaHuTapusanuu ooyuyenus. Kypce paccuuran Ha rox oOydenus mno 1 4
B Henento. CrenyeT MOAYEPKHYTh, YTO OTOOpaHHOE sl 0a30BOrO ypOBHSI OOy4deHUS
XUMHUHU COJIEPKAHUE MO3BOJISIET U3y4aTh €0 U B peKUME 2 4 B HeAem0. B 3Tom ciydae y
yUaIUXCsl TMOSBISACTCA BO3MOKHOCTb He NpoXooumbs, d U3yuamse, He 3HAKOMUMbCA, d
8bLY4UBAMb ITO COAEPIKAHUE.

TeopeTnueckyro OCHOBY OPraHMYECKON XUMHUU COCTABJISIET TEOPHSI CTPOEHUS B €€
KJIACCUYECKOM TMOHMMAHWUU — 3aBUCHUMOCTH CBOWMCTB BEHIECTB OT MX XUMHUYECKOTO
CTPOEHHUS, T. €. OT PACIOJOXKEHUS aTOMOB B MOJIEKYJIAX OPraHUYECKHX COECIUHEHHU
COTJIACHO BAJIEHTHOCTH. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE OPraHUYECKHX
COCMHEHUNW TIPU TOM KOJMYECTBE YacOB, KOTOPOE OTHYIICHO Ha W3y4YE€HUE
OPTraHUYECKON XUMHH, PACCMATPUBATH HE MPEACTABISAETCS BO3MOXHBIM. B conepxannu
Kypca OpPraHMYEeCKOW XMMHUU ClIeJIaH aKIEHT Ha MPaKTUYECKYI0 3HAYMMOCTh Y4eOHOTO
Marepuana. llopToMy wH3ydeHHE MNpPEACTABUTEIEH KaXAOr0 Kiacca OpPraHUYECKUX
COCMHEHUN HAYMHAETCS C MPAKTUYECKOW MOCBUIKA — C UX MOJy4YEHUsI. XUMHUYECKHUE
CBOMCTBA BEIIIECTB PACCMaTPUBAIOTCS CYryo0O MNparMaTU4eCKu — Ha MPEIMET HX
MIPAKTUYECKOr0 TMPUMEHECHUS. B OCHOBY KOHCTPYMPOBAaHMSI Kypca IOJOXKEHA HAEA O
MPUPOJHBIX UCTOYHUKAX OPraHUYECKHUX COCAMHEHUM M MX B3aWMONPEBPAILICHUSX, T. €.
WJIEV TEHETUYECKOM CBSI3U MEXAY KJIACCAMU OPTaHUYECKUX COCTUHEHUM.

MN3yyenue xumuu Ha 0a30BOM YpOBHe cpeaHero (IOJIHOro) 001ero
o0pa3oBaHMs HANPABJIEHO HA IOCTU/KEHHUE CJeTYIOIIMX Lesei:



. OCBOCHME 3HAHUN O XMMUYECKON COCTABIISIOIIEN €CTECTBEHHO-HAYYHOW KAPTHHBI
MUpa, BOKHEUIINX XUMUYECKUX IMOHATHAX, 3aKOHAX U TEOPUSIX;

. OBJIQ/ICHHEe YMEHHMAMM T[PUMEHSTh IIOJYYEHHbIE 3HaHMUS JUIsl OOBSCHEHUS
pa3HOOOpPAa3HBIX XMMHUYECKUX SIBJICHUM M CBOMICTB BELIECTB, OLIEHKH POJM XHMHU B
Pa3BUTHHU COBPEMEHHBIX TEXHOJIOIMI U ITOJTYyYEHUN HOBBIX MaTE€pPHaJOB;

. pa3sBHTHE I03HABATEJIBHBIX HWHTEPECOB U MHTEIUIEKTYaJlbHBIX CIOCOOHOCTEM B
IPOLIECCE CaMOCTOSTENBHOIO MPUOOPETEHHS] XMMHUUYECKUX 3HAHUM C MCHOJb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HHPOPMAIIHH, B TOM YUCJIE KOMITBIOTEPHBIX;

. BOCIIUTAHME YOEKIECHHOCTH B MO3UTUBHON POJIM XUMHH B )KM3HU COBPEMEHHOIO
oO11ecTBa, HEOOXOAUMOCTH XUMUYECKHA TPAMOTHOTO OTHOLIEHUSI K CBOEMY 3/10POBBIO U
OKPYXarUIIEH CpeIe;

. NpUMeHeHUe NMOJYYeHHbIX 3HAHMN U YyMeHHUii 17151 0€30MacHOr0 MCIOJIB30BaHUS
BEILIECTB U MAaTepuajoB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOU3BOJCTBE, PELICHUS
IIPAKTUYECKUX 3aa4 B IIOBCEIHEBHOM JKU3HHU, NPEAYNPEKICHNUS SBICHUN, HAHOCAIIUX
BpEJl 310POBBIO YEIIOBEKA U OKPYKAIOLLEH Cpele.

Pabouas [nporpaMma I1I0 4YHCIIY 4YaCOB, OTBCACHHLIX Ha M3Y4YCHHC K&)KIIOﬁ

KOHKpGTHOfI TEMBI, IIOJTHOCTBIO COOTBCTCTBYCT aBTOpCKOﬁ IIporpamMme.

JlanHast mporpamma peanusoBaHa B yueOHukax: Iadpuenan O. C. Xumus. 10 k.
bazoBbiii ypoBenb.— M.: Ipoda, 2012 r. u I'adpuenan O. C. Xumus. 11 ki. bazoBsiii
ypoBerb.— M.: JIpoda, 2012 r.

COAEPKAHUE TEM YUYEBHOI'O KYPCA 10 KJIACCA
(OPTAHUYECKAS XUMMUA)
(1 u 6 Heodenro)
Beenenue (7 u)
IIpenmer oprannueckoil xumuu. CpaBHEHHE OPraHUYECKUX COCIAMHEHUN C
HEOpraHn4eckuMu. [IpupoaHble, HCKYCCTBEHHBIE W CHUHTETUYECKHUE OpPraHUYECKHUe

COEIMHEHMUS.

Tema 1

Teopusi cTpoeHNsI OpraHM4YecKuX coeIMHeHuil (2 u)



BanentHOCTh. XMMHUYECKOE CTPOCHHE Kak IOPSANOK COEAUHEHHs AaTOMOB B
MOJIEKYJIE COTJIaCHO KX BAJEHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPUU XHMHUYECKOIrO
CTPOCHUSA OPTaHUYECKUX COeIMHEHUH. IIOHATHE O TOMOJIOTMU U TOMOJIOTax, U30MEPUU U
n3oMepax. XuMH4ecKkue (GopMyibl U MOJAEIN MOJIEKYJT B OPraHUYECKON XUMHUH.

JdemoHcTpanun. Moaenu MOJIEKyal TI'OMOJIOTOB U HM30MEPOB  OPraHUYECKUX

COEIMHEHUM.

Tema 2

YrieBoaopoabl 4 X NPUPOAHbIC HCTOYHUKH (8 u)

[Ipuponnsnii ra3. Ankassl. [Ipupoanslii ra3 kak TtomuBo. IIpemmymecrsa
MPUPOJHOIO Ta3a nepea APyruMu BuaamMu Toria. CocTaB MpUPOHOTO Trasa.

A T KaHBl: TOMOJOTMYECKHN pAN, H30MEpUs U HOMEHKJIATypa ajaKaHOB.
XHUMHUYECKHE CBOMCTBA ajlkaHOB (Ha MpHUMEpEe METaHa W 3TaHa): TOPEHHE, 3aMelleHue,
pas3iioxkeHue u geruapupoBanue. [[puMeHeHEe aIKaHOB HA OCHOBE CBOWCTB.

A 11 K € H bl. DOTWIEH, ero nojy4yeHue (AeruIpupoBaHUEM dTaHA U JIeTUIpaTallien
dTaHoJa). XHWMHYECKHE CBOWCTBA OTWUJICHA: TOpPEHHME, KaueCTBEHHBIE peaKIuu
(oOecuBeunBanre OpOMHOM BOJABI M pacTBOpa IMEpMaHraHaTa Kajus), TUapaTais,
nosmmepu3anus. [lonustunen, ero cBoicTBa U npuMeHeHue. [I[puMeHeHne >TuiieHa Ha
OCHOBE CBOMCTB.

AnxkanueHb U Kaydyykd. [loHsiTue o0 ankagueHax Kak yTJE€BOJIOPOJAX C
JIBYMsI JBOWHBIMH CBSI3SIMH. XHMHUYECKHE CBOMCTBa OyramueHa-1,3 W u30IpeHa:
obeciBeurBaHuE OPOMHOM BOJIbI U TTOJIMMEPHU3AIIUS B Kaydyku. Pe3uHa.

A 1 K U H bl. AUETUJICH, €ro TOJyYeHHE MUPOJIM30M METaHa W KapOWIHBIM
crmocoboM. XHMMHUYECKHE CBOMCTBa alleTHJICHA: TOpPEHHE, oOecIBeurBaHUE OpOMHOI
BOJIbl, MPUCOEAUHEHUE XJIOPOBOAOPOJAa M ruaparamusa. lIpuMeHeHue aneTuieHa Ha
OCHOBE CBOMCTB. Peakius mnoJmMepu3anuv BUHWIXJIOpUIA. [[oMMBUHWIXIIOpHUA U €ro
NIPUMEHEHHUE.

beuns3on. Ilonydenue OeH30Jla M3 TEKCaHa U aleTWICHAa. XHUMHUYECKHE
CBOMCTBa O€H30JIa: TOPEHHE, TaJIOreHUpOBaHKe, HUTpoBaHue. IIpuMeHeHne OeH301a Ha

OCHOBE CBOMWCTB.



He ¢ Tp. CocraB u nepepadorka Hedptu. Hedrenponaykrsl. bensun u nounsitue
00 OKTaHOBOM YHCIIE.

JdemoncTpanumn. ['opeHue MeraHa, 3TWieHa, aneTwieHa. OTHOILIEHHE METaHa,
STHIICHA, alleTWJeHa U OeH305la K pacTBOpY MNEpMaHraHaTa Kajiusd U OpOMHOH BOJE.
[TonydyeHnne HSTuieHa peakUMedl AETHApaTaliid  3TaHoJla W JIENOJMMEpPHU3alUH
MOJIMATUIICHA, alleTUIeHa KapOuaHBIM criocoOoM. PasniokeHune kaydyka npy HarpeBaHuH,
UCIIBITaHUE MIPOIYKTOB Pa3NIOKEHUs Ha HenpeaenbHoCcTh. Komnekius o0pasuoB Hedptu u
He(TENPOIyKTOB.

JlabopaTopHbie onbIThl. 1. OnpeneneHue 3JIEMEHTHOTO COCTaBa OPraHUYECKHUX
coequHeHui. 2. M3rotoBiieHHe MoAeNel MOJEKYd YyriaeBoJaoposioB. 3. OOHapyxkeHue
HENpeJebHbIX COSAMHEHUN B XKUAKUX Hedrempoaykrax. 4. IlomyueHue u cBoiicTBa
anetuieHa. 5. O3HakomiieHue ¢ Kouiekuen «HedTs u npoayKThI ee mepepaboTKm».

KonTtpoJsbnas padora Ne 1 mo Teme «YT11€BOA0POABLD)

Tema 3

Kucaopoacoaepxamme opranudeckue

COeJIMHEHMSI M UX IPUPOAHbIE HCTOYHMKHU (10 u)

EnuHCTBO XMMHYECKOW OPraHU3allMU KUBBIX OPraHU3MOB. XUMHUYECKUN COCTaB
KUBBIX OPraHNU3MOB.

Cnup 1 bl . [lonyuenue sTaHoNa OpPOXKEHUEM TUIIOKO3bI U THApATAIIUEH STUIICHA.
I'unpokcunpHas rpynna kak ¢yHKuuoHanbHas. [IpeacTtaBieHue o BOJOPOIHOM CBA3M.
XHWMHUYECKHE CBOMCTBA dTaHOJ]A: TOPEHHUE, B3aMMOJACHCTBHE C HaTpueM, oOpa3oBaHHUE
MPOCTBIX U CIOXHBIX 3(UPOB, OKUCIEHUE B anbiaerui. [I[pumenenue 3TaHoga Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 MOCJIEICTBUS U MPEAYIPEKICHHE.

IToHsiTHE O MpENENbHBIX MHOIOATOMHBIX ClIUpTax. [ HMIEpUH Kak MpeACTaBUTENb
MHOTOAaTOMHBIX CcHUpTOB. KauecTBeHHas peakius Ha MHOTOAaTOMHBIE CIHMPTHI.
[IpumeHnenue rouuepuHa.

Kamennbin yronb. @enon. Kokcoxummyeckoe NPOU3BOACTBO M €IO
npoaykuus. [lonyuenue ¢deHona KOKCOBaHMEM KaMEHHOTO yrisi. B3amMHoe BiausiHue

aTOMOB B MoJieKyJe (eHola: B3aWMOJIEUCTBHE C THUAPOKCHIOM HATPUS M a30THOU



kuciotont. [lomukonnencamus peromna ¢ popmanbaeruaom B heHonopopMaIbIeTUIHYIO
cmouny. [Ipumenenue peHosia Ha OCHOBE CBOMCTB.

Anppnerunasl. IlonydyeHne anpAErMaOB OKHUCIEHHUEM COOTBETCTBYIOIIHUX
COUPTOB. XMMUYECKHE CBOMCTBA aJbJAETUI0B: OKUCIEHUE B COOTBETCTBYIOUIYIO KHCIIOTY
U BOCCTAaHOBJICHHE B COOTBETCTByIoumMi cnupT. [Ipumenenue dopmanbaeruga u
aleTagpJerua Ha OCHOBE CBOWCTB.

KapOonoBbrie kucinoThl . [lonmydeHue kKapOOHOBBIX KHCIOT OKHCICHHEM
anbAEeTU0B. XHUMHUYECKHE CBOWCTBA YKCYCHOM KHCIOTBL: 0OOIUME CBOMCTBA C
HEOPraHMYECKUMH KHUCIOTaMU W peakius stepudpukanuu. [IpumeHeHue ykcycHOR
KHCJIOTHI HA OCHOBE CBOMCTB. Brpicine )KUpHbIE KUCIOTHI HA TPUMEPE NAIIbMUTHHOBOW U
CTEapUHOBOMU.

CnoxHble 3@upsl U xKuUpHl. [lomyyeHue cioxKHBIX 3PUPOB peaKIHEH
srepuukanu. CroxxHble >QUpbl B NpUPOJE, MX 3HaueHHe. [IpuMeHeHHe CII0KHBIX
2(UpOB HA OCHOBE CBOMCTB.

XKupel kak cinoxHbele 3(upbl. XHMHYECKHE CBOICTBA JKHPOB: THIPOJIN3
(OMbLIEHHE) U THIPUPOBAHUE )KUIKUX KUPOB. [IpMeHeHne KUpoB Ha OCHOBE CBOMCTB.

YraneBonaw. YrieBoabl, WX KilaccUpUKAIUsi: MOHOCAaXapuabsl (TJII0KO03a),
Jucaxapusl (caxaposa) v mojucaxapuasl (Kpaxmai U 1eJUTi0103a). 3HaueHue yTieBO0B
B KUBOM IIPUPOJE U B )KU3HHU YEJIOBEKA.

['moko3a — BemECTBO € JBOMCTBEHHOM (QyHKUMEH — allbJIerUAO0CIHPT.
XVMMHUYECKHE CBOWCTBA IJIFOKO3bL: OKHCIEHUE B TIIFOKOHOBYIO KHUCIIOTY, BOCCTAHOBJICHHUE
B COpOUT, OpokeHre (MOJIOYHOKHCIIOE U cnupToBoe). [IpuMeHeHre TioK03bl Ha OCHOBE
CBOWCTB.

Hucaxapuael u noaucaxapuiabl. IIoHsATHE O peakuusAx NOJHWKOHICHCALUH H
TUAPOJIM3a Ha MPUMEpPE B3aUMOINPEBPALIEHUN: TIIFOK03a — MOJUcCaxapu/I.

Jemoncrpanun. OkucieHue crnupra B anbaeruj. KaduecTBeHHas peakuusi Ha
MHOroaToMHble ciupThl. Kosekuus «KamMeHHbI yroiib U MPOIyKTHI €ro MepepadoTKm».
PactBopuMocTh ¢eHosla B BOJE NpH OOBIYHON Temmeparype M IpU HarpeBaHMH.
KauecTBennble peakuuu Ha ¢eHoa. Peakuus «cepeOpsHOro 3epkajnay ajabAeTUAOB U

rI0K03bl. OKUCICHNE AJIbACTUAOB U I''TFOKO3bI B KMCJIOTBI C IIOMOIIBIO THAPOKCHUAA MCIHU



(I1). TomyyeHre YKCYCHO-3THJIOBOTO W YKCYCHO-M30aMHIIOBOTO 3¢upoB. Komekiws
a¢upHbIX Macen. KauecTBeHHas peakius Ha Kpaxmal.

JlaGopaTopubie onbiTbl: 6. CBolicTBa 3TUiOBOro crupra. 7. CBolcTBa
rnunepuna. 8. ColictBa Qopmanpiaeruna. 9. CpoiicTBa ykcycHOW KucioTsl. 10.
CaoiictBa xupoB. 11. CpaBHEeHHE CBOWCTB PacTBOPOB MbUIA U CTUPAIBHOTO MOPONIIKA.
12. CpoiictBa riroko3bl. 13. CBolicTBa Kpaxmarna.

KonrtpoJsbHas padora Ne 2 mo teme «Kuciaopoacogepxamue opranudeckue

COCIMHCHUSA U UX ITPHPOAHBLIC HCTOYHHKHN

Tema 4

A30Tcoaep:kaiye coeJMHEeHUsI U MX HAXO0KIeHHe B )KUBOi nmpupoxae (6 u)

A munbl. [lonarue o0 amunax. [lonmydyeHne apoMaTnyeckoro aMmHa — aHUJIMHA
— U3 HUTpOOEH30/1a. AHWIMH KakK OpraHMYecKoe OCHOBaHHE. B3aumHoe BiusiHUE
aTOMOB B MOJIEKYJIE aHUJIMHA: OCJIa0JICHUE OCHOBHBIX CBOMCTB M B3aUMOJICUCTBHE C
OpoMHOiI1 BoioH. [IpuMeHeHne aHuIMHa Ha OCHOBE CBOMCTB.

AMuHOKucCHoTH . [lomyuyeHne aMHHOKHCIOT W3 KapOOHOBBIX KHCJIOT H
TUAPOIN30M  OelKOoB. XHUMHUUYECKHME CBOHCTBA aAMHUHOKHUCIOT Kak amM(OTEepHBIX
OPraHUYECKUX COCIMHEHUN: B3aUMOJCHUCTBHE CO IIEJIOYAMH, KHCIOTAMU U APYr C
apyrom (peaxiys moyMkoHaeHcanuu). [lentuanas cBa3p U nmonunentuasl. [Ipumenenue
AMHHOKHCJIOT HA OCHOBE CBOWCTB.

b e n x u. Ilomyyenue OeNKOB peakuuei MOJUKOHIECHCAIMA aMHHOKHCIIOT.
[lepBuunasi, BTopu4Hasi U TpETUYHASL CTPYKTYPhI O€TKOB. XMMUYECKUE CBOMCTBA OCJIKOB:
TOpeHHe, JeHaTypalus, THAPOJIU3 W IBETHbIE peakiuu. buoxumuueckue GyHKIIUU
OEJKOB.

['eneTnyeckas CBsI3b MEXKAY KIACCAMU OPTAHUYECKUX COCTUHEHUM.

HykneunoBbie KUCHAOTH. CHHTE3 HYKICUHOBBIX KHUCIOT B KIIETKE U3
HyKJIeoTn10B. OOmmii 1miaH cTpoeHus HykieoTuaa. CpaBHeHUE CTPOCHUS W (PYHKITUI
PHK u JIHK. Poyib HYKJIEHHOBBIX KHCJIOT B XPaHCHUM M TE€pelayve HACJICICTBEHHOMN

uHdopmaruu. [loHsTHE 0O OGMOTEXHOJIOTUN ¥ TEHHON MHXCHEPUH.



JdemoHcTpanuu. B3anmoneicTBue amMMuaka M aHWIMHA C COJISTHOM KHUCJIOTOM.
Peakuust anunnHa ¢ 6pomMHOM BoOH. Jloka3aTeabCcTBO HAMHUUs (YHKIIMOHATBHBIX TPYIII
B pacTBOpax aMUHOKHUCIOT. PacTBopeHune u ocaxieHue OenkoB. LIBeTHble peakuuu
OENKOB: KCaHTOIPOTEHMHOBass W OuypeToBas. ['opeHne NTUYBETO Tepa M MIEPCTIHOU
HuTH. Mognens Mmonekynsl JIHK. Ilepexonsl: 3TaHON - 3TWIEH - STUICHIIMKOJIb -
stuneHraukoasT meau (11); aranon - aTanans - ’TaHOBast KUCIIOTA.

JlaboparopHble onbIThI. 14. CBoiicTBa OEIKOB.

IIpakTnyeckas padora Ne 1. nentudukanust opraHn4ecKuX COeIMHEHU.

KonrtposbHass padora Ne 3 mo teme «A3oTrcogepkamue COeJUHEHHUS] M HX

HaXO0>KACHUC B JKHMBOM nmpupoac»

Tema 5

buosornyeckn aKkTUBHbIE OPraHn4YecKue coefuHeHus (4 u)

®epmeHThl. DepMEHTHl Kak OUOJOTHYECKHE KaTalu3aTOphl OENKOBOW MPUPO/IBI.
Ocob6ennoctu GyHKIMOHUPOBaHUS (HepMEeHTOB. Poiib (hepMEHTOB B KU3HEACATEILHOCTH
KUBBIX OPTAaHU3MOB U HAPOJHOM XO35HCTBE.

Butamunbl. [lonstue o BurtamuHax. HapyiieHus, CBA3aHHbIE C BUTAMUHAMMU:
ABUTAMUHO3bI, TUIIOBUTAMUHO3bI U THUIEPBUTAMHUHO3bl. Butamun C Kak mpecTaBUTENb
BOJIOPACTBOPUMBIX BUTAMHUHOB M BUTAMHUH A KaK MPEIACTABUTENb >KUPOPACTBOPUMBIX
BUTaMUHOB.

l'opmonbl.  IloHsiTHE O  TOPMOHax Kak TyMOpaldbHBIX  PEryJATOpax
KU3ZHEACATEIbHOCTU JKUBBIX OPraHu3MOB. VHCYNIMH W aJpeHaluH KakK MpeJCTaBUTENN
ropmoHOB. [IpodunakTrka caxapHoro auaodera.

JlexkapctBa. JlekapcTBEHHAss XUMUA: OT MATPOXUMUH JO XUMUOTEPANTUU. ACIUPUH.
AnTHOMoTHKM U nucbaktepuo3. Hapkotuueckue BeniectBa. Hapkomanusi, 6opb0a ¢ Heit
1 Ipo(prITaKTHKA.

JemoncTpanuun. PasnoxeHne mepokcuaa BOAOPOJA KaTajaa3ol ChIPOro Msca U
ceiporo kaprodens. Komrexkuuss CMC, conmepxamux sH3uUMBL. McnbiTaHue cpeabl
pactBopa CMC unnukatopuoit 6ymaroii. Unmnroctparuu ¢ ¢otorpagusiMu KUBOTHBIX C

Pa3In9YHbIMU (bOpMaMI/I ABUTaAMHWHO30B. KOJIJI@KIII/IH BUTAMHUHHBIX  IIPCIIAPATOB.
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HcnpiTanue cpenbl pacTBOpa acKOPOMHOBOM KHUCIOTHI HMHAMKATOPHOW Oymaroii.
HcnpiTanue anTeyHOro mpernapara MHCYJIMHAa Ha Oenok. JloMarmHss, iabopaTopHas U

aBTOMOOMJILHAS anTeyKa.

Tema 6

HckyccTBeHHBbIE M CHHTETHYECKHE MoJIuMephI (3 u)

UckyccTtBennbie mnonumepbl. [lomydyeHne UMCKYCCTBEHHBIX IOJMMEPOB, Kak
OPOAYKTOB ~ XUMHYECKOM  MOAM(PUKAIMUA  MPUPOJHOTO  IMOJUMEPHOTO  CHIPHS.
HckyccTBeHHBIE BOJIOKHA (aIl€TaTHBIN IIENK, BUCKO3a), UX CBOMCTBA U MPUMEHEHHUE.

Cuntetnueckue nonumepsbl. [loydeHue CHHTETHYECKUX TMOJIUMEPOB PEaKIUSIMU
MoauMepu3aluu U nonukoHAeHcaunu.  CTpykTypa  MHOJHMMEPOB:  JIMHEHHAas,
pa3BETBICHHAs W MPOCTpaHCTBEHHas. lIpeacTraBuTenn CHHTETHYECKHX IIJIACTMACC:
MOJUATUIEH HU3KOTO M BBICOKOTO AABJICHUS, MOJIAMPONUIECH U TOJUBUHWI XJIOPHI.
CuHTEeTHYECKHE BOJIOKHA: JJABCAH, HUTPOH U KallpOH.

demoncrpanuun. Komneknua mactMacc W u3nenui w3 Hux. Kosmekuun
HMCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH W M3JIeNMi U3 HUX. Pacno3HaBaHue BOJIOKOH
10 OTHOIIICHHIO K HAaTPEBaHUIO U XUMUYECKUM PEaKTHUBAM.

JlabopaTropHblie onbIThl. 15. O3HakoMIIeHHE C 00pa3IiaMu IMJIaCTMACC, BOJIOKOH U
Kay4yKOB.

IpakTnuyeckas padora Ne 2. Pacno3zHaBaHue I1acTMacC ¥ BOJIOKOH.
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Tabauua TeMaTH4eCKOro pacnpenejeHusi KOJIN4ecTBa 4acoB

n/n

Pa3zneunl,
TeMBbI

KoJiun4yecTBO 4acoB

H;}pr amMMa
O.C.I'a0puensina

Pabouast nporpamma

10 knacc

BBenenue

1

1

Teopus cTpoeHus
OpraHUYeCKuX
COEJIMHEHUN

6

2

YTraeBoa0poabl U UX
MPUPOJIHBIC HICTOUYHUKH

16

Kucnopoaconepxariue
OpraHUYEeCKue
COEIMHEHHUS U UX
MIPUPOJHBIC HCTOYHUKHU

19

10

A3o0Tcoaepxaiue
COCIMHEHUS U UX
HaxXO0XJICHUE B KUBOU

IPUPOJIE

buonorndecku akTUBHbBIC
OpraHUYEeCKue
COCIMHEHUS

HckyccTBeHHBIE N
CUHTETUYECKHUE
MOJIMMEPBI

IlonBenenue uToros

HTOI'O uacoe:

70

34
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®opMBbI KOHTPOJISA: KOHTPOJIBHBIEC U IPAKTUYECKHE PAOOTHI

Ne Pa3zaenl, TeMbl IIpakTnyeckue KoHTpoJsbHbIE
n/n padoThI patéoTbI
Bsenenue
1 Teopust cTpoeHus: OpraHMYECKuX
COCIMHEHUN
2 VYrieBogopoabl U X TPUPOIHBIC 1
UCTOYHUKHU
3 Kucnopoaconep:xaiue opraHn4eckue 1
COCIMHEHUS M UX MPUPOIHBIC HCTOUHUKH
4 A3oTcoepKalue COeIMHEHUS U UX 1 1
HaXOK/JICHHE B )KUBOU MTPUPOJIE
5) bronornyeckyn akTUBHBIE OpPraHUYECKUE
COCIMHEHUS
6 HcKycCcTBEHHBIE U CHHTETUYECKHE 1
HOJIMMEpPBI
HUTOI'O: 2 3

B KTII gomyckaroTcst cienyronme CoKpalieHus: KOHTposibHas padota — K.p, mpaktudeckas
pabota — Ip. p., mabopaTopHslii onbIT —JI.0. (OcCHOBaHME — MPOTOKO nejcoBera Ne 1 ot
29.08.14 1)

COAEPXKXAHHUE TEM YYEBHOI'O KYPCA 11 KIIACCA

Tema 1. Ctpoenune aroma u nepuoaundeckunii 3akon /I.U. Menpaeseena (3 uaca)

OCHOBHBIE CBEZICHUS O CTPOCHUM aToma. Sapo: mpOTOHBI U HEUTPOHBL. M30TOMBL.
DOneKkTpoHbl. JJEKTPOHHAsE 000J04YKa. OHEpreTHueckuil ypoBeHb. (OcoOeHHOCTU
CTPOEHHUS HHEPreTUYecKux O0O0JIOUEK AaTOMOB 3JJIEMEHTOB 4-T0 M 5-TO MEepUoioB
ITepuonuueckoit cuctemsl JI.M1. MenneneeBa (mepexonHbix anemeHToB). [lonstue 06
opouTansax. S- W p-opOUTaIM. DJIEKTPOHHBbIE KOHPUIYypalMy aTOMOB XHWMHYECKHX
DJIEMEHTOB.

Ilepnognueckuin 3axkoH /.M. Menneneesa B cBeTe y4eHHMS O CTPOCHMHM aTOMA.
Otxkpeitue /.11 MenaeneeBbIM MEPUOIUUECKOTO 3aKOHA.

[lepuonuueckas cucrema xumuueckux dnemMeHtoB JI.M. MengeneeBa —
rpaduyeckoe oToOpaxeHne NepUoANIECKOro 3akoHa. PU3NYECKUI CMBICIT TOPSIIKOBOTO
HOMEpa DJIEMEHTa, HOMEpa IEepHoJa M HOMepa TIpynnbl. BaleHTHbIE 3JIEKTPOHBI.
[IpyuviHBl M3MEHEHMSI CBOWCTB OJJIEMEHTOB B IEepUOJax W TIpynnax (TJIaBHBIX
noArpynmnax). [Tonoxxenue Bogopoaa B IEPUOIUUECKON CUCTEME.

3HaYeHUE MEPUOAMYECKOrO0 3aKOHA W MEPUOAUYECKOW CHCTEMBI XHMHYECKHUX
aneMeHToB JI.M. Menneneesa s pa3BUTHS HAYKU U IIOHUMAaHUSA XUMUYECKOW KapTUHBI
MHpa.

HMeMoHncTpanuu. Paznuunbie ¢GopMbl MNEPUOAMYECKON CHUCTEMbl XUMHYECKUX
aneMeHToB J[.JM. MeHpeneena.
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Tema 2. Ctpoenne BemectBa (14 yacon)

HNonnast  xumuueckas cBsizb. KaTumonsl u aHuoHbl. Knaccudukanuss HOHOB.
HNonHble kpuctamnmyeckue pemeérkd. (CBONCTBA  BEIIECTB C  3TUM  TUIIOM
KPUCTAINIMYECKUX PELIETOK.

KoBaneHTHass XMMHYECKass CBs3b. OJIEKTPOOTpUUATENbHOCTh. llonmdpHas wu
HETOJSIpHAsl KOBAJICHTHbIE CBA3U. [(umomns. [10aspHOCTE CBSA3M U MOJPHOCTH MOJIEKYJIBI.
OOMEeHHBINT U JOHOPHO—AKIENTOPHBIA MEXaHW3MbI O0pa30BaHUS KOBAJCHTHOM CBS3H.
MounekyisspHbIE B ATOMHBIE KPUCTAINIMYECKUE PEMIETKH U UX CBOMCTBA.

Mertannuueckass xumuueckas cBsi3b. OCOOEHHOCTH CTPOEHHE aTOMOB METAJLIOB.
Meramueckass XUMUYECKas CBA3b WM METAUIMYECKas KPUCTAUIMYECKas pPEIIETKa.
CBoiicTBa BEIECTB C 3TUM THUIIOM CBS3H.

Bonopoanas xumuueckas CBsA3b. MEXMOJIEKYJISIpHAs M BHYTPUMOJIEKYJISIpHAs
BOJIOPOJIHASI CBSI3b. 3HAUYEHUE BOJOPOAHON CBSI3M I OPTaHU3ALMU  CTPYKTYpP
OMOTIOJIUMEPOB.

[Tonumepsl. TlnacTMacchl: TEPMOIUIACTBI U PEAKTOILIACTHI, WX MPEICTABUTENN U
npuMeHeHue. BosokHa: mpupogHbie (pacTUTENbHBIE U JKUBOTHBIE) U XHUMUYECKHE
(MCKYCCTBEHHBIE M CHHTETUUYECKHE), X MPEJICTABUTENN U PUMEHEHHE.

['a3000pa3Hoe  cocTrosHME  BewlecTBa. Tpu arperaTHbIX COCTOSIHUS BOJIBI.
Oco0eHHOCTH CTpOEHHUS ra30B. MoJIEKYISIpHBIN 00beM ra3000pa3HbIX BEIIECTB.

[Ipumepsl Ta3000pa3HBIX MOPHUPOAHBIX CMECEH: BO3AYyX, MPUPOIHBIN ras3.
3arpsizHeHue aTMoc@epsl (KUCIOTHBIE O, MTAPHUKOBBIN 3 (PekT) u 00pbda ¢ HUM.

[IpeacraBuTenu ra3o00pa3HbIX BELIECTB: BOAOPOJ, KUCIOPOJ, YIJIEKUCIBIA Tas3,
aMMuak, 3tujeH. Mx nonydyenue, cobupanue v pacro3HaHue.

Kunkoe cocrosinue BemiectBa. Boma. IloTpebiienne Boasl B OBITY W Ha
Mpou3BoICTBE. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YyCTpaHEHUSI.

MunepanbHble BObI, UX UCIIOJIH30BAHUE B CTOJIOBBIX U JICYCOHBIX IIEIISX.

Kunkue KpucTauibl M UX IPUMEHEHUE.

TBépnoe cocTtosHMe BemecTBa. AMOpQHBIE TBEPABIC BELIECTBA B MPUPOJE U
’KU3HH YEJIOBEKA, X 3HAYEHHE U PUMEHEHHE. Kprcramummueckoe CTpOeHHE BEIECTBA.

Hucnepcusie cuctemsbl. [lonartue o aucnepcHbix cucremax. JlucnepcHas ¢asza u
nucnepcuonHas cpena. Kiaccudukanus IHUCTIEPCHOHHBIX CHUCTEM B 3aBUCUMOCTH OT
arperaTHoOro COCTOSIHUS TUCTICPCUOHHOM CPEeJIbl U AUCTIEPCUOHHON (ha3bl.

['pyboaucnepcHbie CUCTEMBI: IMYJIbCUU, CYCTIEH3UH, a3PO30JIH.

ToHKOAMCTIEPCHBIE CUCTEMBI: TEJIH U 30J1H.

CoctaB BemiecTBa M cMeceild. BellectBa MOJEKYJISPHOTO U HEMOJIEKYJISIPHOTO
CTpO€HHUsA. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB.

[TonsiTHEe «1075» U €€ Pa3HOBUAHOCTH: MaccoBasi (J0Jsl 3JIEMEHTOB B COEITMHEHUH,
70JI1 KOMIIOHEHTa B CMECU — JOJs TNpUMeced, JI0Jisl PacTBOPEHHOIO BEIIECTBA B
pacTBope) 1 00bEMHas. 1o BEIX0O/Ia IPOYKTA PEAKIIUU OT TEOPETHUESCKH BO3MOXKHOTO.

JemoncTpanuu. Moaenb KpUCTAJUIMYECKON PEIETKH XJopuaa Hatpus. Moaenu
KPUCTAJUTMYECKUX PEMIETOK aiMasa, rpadura.

JlaGopaTopHble onbIThI: 1. O3HaAKOMIIEHHE C KOJIJIEKIIUEN MTOJTMMEPOB: MJIACTMACC
M BOJOKOH W u3JAenuss u3 Hux. 2. HMcnbiTaHue BOABI HAa JKECTKOCTb. Y CTPaHEHHE
AKECTKOCTH BOJBL. 3. O3HAKOMJIEHUE C TUCTIEPCHBIMU CUCTEMAMH.
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IIpakTnyeckas padora Ne 1. [Tonyyenue, coOupanue u pacro3HaBaHUE Ta30B.
Konrpouabnast padora Ne 1.

Tema 3 . Xumnueckne peakunu (8 4acoB)

Peakiuu, waymme 6e3  HM3MEHEHUST  COCTaBa  BEIIECTB. AJUIOTPONUS U
AJUTOTPOIHbIE BUAOW3MEHEHUs. [IpuuuHBI ammoTponuu Ha mOpuMepe MOoAUGUKAIIH
Kuciopoaa, yriepona u dochopa. O30H, ero Guosioruueckasi poib.

N3omepsl 1 n3omepus.

Peaknnm, maymme ¢ HM3MEHEHMEM COCTaBa BEIIECTB. Peakuus coenuHeHUs,
pa3joXKEeHUs, 3aMEIIeHHs U OOMEHa B HEOPraHWYeCKOW W OpraHMYeCKOW XHMHH.
Peakinu »5k30- u sHAOTepMHUYeckue. TemnoBoil 3(PQPeKT XUMHUYECKON peakuuu u
TEPMOXUMHUYECKHE ypaBHEHUS. Peakiiuu ropeHust Kak 4acThblil ciaydai 3K30TEPMUYECKUX
peaKunil.

CkopocTh XxuMu4eckoil peakuuu. CKOPOCTh XMMHUUYECKON pEaKkIM 3aBUCUMOCTb
CKOPOCTH XMUMHYECKOM pEaKIUU OT NPHUPOJABI PEArMPYIOIIMX BEIIECTB, KOHLUEHTPALMH,
TEMIIEpaTyphl, IUIOMIAJA ITOBEPXHOCTH COINPHUKOCHOBEHMS M KaTanu3aropa. Peaknumn
roMo- W rereporeHHele. [loHsATHe 0 Kataim3aTope M Karanuzaropax. DEepMEHTHl Kak
OMOJIOrMYECKHUE KaTaaIu3aToOpbl, 0OCOOEHHOCTH UX ()YHKIMOHUPOBAHMUSL.

OOpaTumocTh XuMUUecKuX peakuuid. HeoOpatumble n oOpaTHMble XUMHUYECKHE
peakiuu. CoCTOSTHME XMMHYECKOI0 PaBHOBECHS JJI1 OOPaTUMbIX XMMHUUECKHX PEaKIHM.
CnocoObl cMeIIeHNsT XUMUYECKOT0 paBHOBECHS Ha ITpUMepe cuHTe3a ammuaka. [lonstue
00 OCHOBHBIX HAYYHBIX MPUHIMIIAX MPOU3BOACTBA HA NMPUMEPE CHUHTE3a aMMHaKa WIH
CEpPHOU KHUCIIOTHI.

Ponp Bombl B xmmuueckod peakuuu. VcThHHBIE pacTBOpBL. PacTBOpHMOCTH U
KJaccu(UKanusa BEIIECTB MO 3TOMY MPU3HAKY: PACTBOPUMBIE, MaJIOPACTBOPUMBIE H
HEpPACTBOPHMBIE BEIIECTBA.

DNEKTPOJIUTBI U HENIEKTPOJIUTHL. DIEKTpOoNMTHUYECKas auccouuanus. Kuciorsl,
OCHOBAHMSI U COJIM C TOYKHU 3PEHUS TEOPUH IEKTPOJIUTUYECKON JUCCOLNALINH.

XUMHUUYECKHE CBOMCTBA BOJBI: B3aUMOJCHCTBHE C METAJUIAMU, OCHOBHBIMH H
KHUCJIOTHBIMH OKCHJaMH, pa3jiokeHHe W oOpa3oBaHME KpUCTAIOrHaApaToB. Peakuuu
ruApaTaluy B OpraHU4eCKOW XUMHUH.

['upponus  OpraHMYECKUX M HEOpPraHWYeckux  coeauHeHuid. HeoOpaTtumebrit
ruaposn3 OOpaTUMBI THIIPOIIN3 COJICH.

['uaponu3 OpraHMYEeCKUX COENMHEHUM W €ro MPAaKTUYECKOE 3HAYEHUE IS
MOJYYEHHS] TUAPOJM3HOTO MbUIA M cnupra. buosorudeckas poJjib TUAPOJIM3a B
MJIACTUYECKOM M SHEPIeTUUECKOM OOMEHE BEIIECTB U SHEPTUU B KIIETKE.

OKUCIUTENBHO-BOCCTAHOBUTEINIbHBIE peakinu. CTeneHb okuciaeHns OnpeaeneHun
CTeneHu OkucieHuss mno Gopmyne coeauHenus. IloHarne 00 OKHUCIUTETBHO-
BOCCTAHOBUTEJBHBIX peakuusax. OKUCIEHWE UM BOCCTAaHOBJIEHUE, OKHUCIUTEIb H
BOCCTaHOBUTEIb

OnekTposin3. ONEKTPOJU3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MpPOLECC
DneKTposin3 paciyiaBOB M pacTBOPOB Ha mpuMmepe xJyopunaa Hatpus. [Ipakruueckoe
MIPUMEHEHUE IEKTPOIN3a. DJIEKTPOJIUTUYECKOE TOJTYUECHHE ATTFOMHUHMS.

JNemoncTpanuu.  Mogenu Mosekyn #-Oyrana u wu3oOytana. Pasznoxenue
MEepOKCHIa BOJIOpPOJia € MOMOIIbI0 KaTanuzartopa (oxcun Mapranua (IV). Ilpumepst
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HEOOpaTUMBIX pPeaKIMid, UIYIMX C 00pa3oBaHUEM OcajKa, raza wind BoAbl. OOpasiibl
KpucTtamuioruapatoB. ['uaponn3 kapOOHATOB MIEIOYHBIX METANIOB M HUTPATOB IIMHKA
wii cBuHua (II). [Ipocrteillme  OKUCIUTENHbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMU:
B3aMMOJICHCTBHE ITMHKA C COJITHOM KUCJIOTOM U JKeJie3a ¢ pacTBopoM cynbdara meau (11).

JlabopatopHubie onbIThl. 4. Peakius 3aMeleHus MEAW KEJIE30M B PacTBOpeE
MeIHOro Kymopoca. 5. Peakiuu, uaymume ¢ oOpa3oBaHHMEM OcCajKa, rasa U BOJbL. 6.
[Tonydenne BOOOpOJA B3aMMOJEMCTBUEM KHUCIOTBHI C UMHKOM. 7. Pa3nuuHble ciydau
TUAPOJIU3a COJIEH.

Tema 4. BemmecTtBa u ux cBoiictBa (9 yacos)

Meramibl. B3aumoneiicTBUE METaUIOB C HEMETAUIaMU  (XJIOPOM, CEpOM U
KUCJI0poAOM). B3aumojielicTBUE MIENOYHBIX U MIEJIOYHO3EMEIBHBIX METAIJIOB C BOJOM.
DIIEKTPOXUMHUYECKUN P HaNpsXKEHUA METauloB. B3anmoaeicTBUE METaIOB C
pacTBOpaMM KUCJIOT U coyieil AllfoMUHOTEpMHUs. B3auMoaeiicTBrE HATPHS C STAHOJIOM H
heHooMm.

Koppo3usa meramios. I[loHsiTHE 0 XMMUYECKOW U 3JIEKTPOXUMHUUYECKON KOPPO3UU
MeTauioB CrocoObl 3aIIUTH METAJLUIOB OT KOPPO3UH.

Hewmeramibl. CpaBHUTENbHAS XapaKTEPUCTHKA TAJIOT€HOB KaK Han00Jiee TUITMYHBIX
npejacTaBuTeNe HeMeTauioB. OKUCIUTEIbHBIE CBOWCTBA HEMETAUIOB (B3aMMOJICHCTBHE
C MeTajulaMM ¥  BOJOpojaoM). BoccraHoBuUTENbHBIE  CBOICTBA  HEMETAJIOB
(B3auMmopeiicTBue ¢ 0ojee dBJIEKTPOOTPUIATEILHBIMA HEMETATIaMU M CIIOKHBIMHU
BEIIIECTBAMHU - OKUCIIUTEIISIMU).

Kucnorst HEeOpraHumyeckue u  opranumyeckue. Knaccudukaiuss Kucior
XHUMHYECKHE CBOMCTBA KHCJIOT: B3aMMOJCHCTBHE C MeETajlJlaMH, OKCHJIAMH METaJlJIOB,
TUAPOKCUIAMU METAJJIOB, COJIAMH, crnupTtamu (peakuus stepuduxamuu ). OcoObie
CBONMCTBA a30THOM M KOHLIEHTPUPOBAHHON CEPHOU KHCIIOTHI.

OcHOBaHus HeopraHudeckue u opranumdeckue. OCHOBaHUA, UX KacCU(pUKAITHS.
XUMHAYECKHE CBOMCTBA OCHOBAaHWM: B3aUMOJECUCTBUE C KHUCJIOTaMHU, KHUCIOTHBIMU
OKCHZAMHU U COJIIMU. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAHUM.

Comu. Knaccudukarnus coneil: cpelnHue, KUCIbIe U OCHOBHBIE. XHUMHUYECKHE
CBOMCTBA COJICH: B3aUMOJCUCTBHE C KMCIIOTaMHM, II€I0YaMM, METaljJaMH U COJSIMH.
[IpeacraBuTenu cosield M UX 3HAYCHHWE. XJIOPUJ HATpHUs, KapOoHAT Kajibius, ¢gocdar
Kanblus (CpelHUE COJIM); TUAPOKApOOHAThl HATpUsi W aMMOHHS (KHCIBIE COJIH);
ruapokcokapoonat meau (I1) — manaxuT (OCHOBHAs COJIb).

KadecTBeHHbIC peakiuu Ha XJOpH, Cylb(aT U KapOOHAT — aHUOHBI, KATHOHBI
xenesa (1) u (TI).

['eHeTnyeckasi CBSI3b  MEXKIYy KJIacCaMU HEOPTraHUYECKMX M OpPraHUYEeCKHUX
coequHeHuN. [IoHsATHE O TEHETUYECKOW CBSI3U U I'EHETUYECKUX psAlax ['eHeTnyeckun psin
Metaiia. ['eHernueckuit psang Hemeramia. (OCOOEHHOCTh TEHETHMYECKOTO psia B
OPraHUYECKON XHMUHU.

JleMmoHcTpanmu. Komnexums o0pa3iioB METAJIJIOB. B3aumonericteue
LIEJIOYHO3EMETIBHBIX METAJUIOB C BOJOW. B3aumonencTeue Menu ¢ KOHLIEHTPUPOBAHHOM
a30THOM KHCJIOTOM. Komnekmus o0pasioB HEMETAILJIOB. Paz6aBnenue
KOHIICHTPUPOBAHHON CEPHON KUCIOTHI. OOpasmpl MPUPOTHBIX MUHEPATIOB, COACPKAITUX
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XJIOpUJ HaTpusi, KapOoHaT kKanblud, ¢ocdar kampius u ruapokcokapoonat menu (II).
lNamenue coapl ykcycoM. KauecTBeHHBIE peakMy Ha KATUOHBI U AHUOHBI.

JlaGopaTopHbie onbIThl. 8. VcmbiTaHue pacTBOPOB KHCJIOT, OCHOBAaHUM U COJICH
MHAUKaTOpaMu. 9. BzanMoielicTBUE CONSTHOM KUCIOTBI M PACTBOPA YKCYCHOU KHUCIIOTHI C
metaimiamMu. 10. B3auMoaencTBue CONIHOW KHMCIIOTBI M PAcTBOpPa YKCYCHOM KHCIIOTBI C
ocHoBaHUsAMHU. 1 1. BzauMoaencTBue COISTHON KUCIOTBI U PACTBOPAa YKCYCHOW KHCIIOTHI C
comsimu. 12. TlomyyeHne W CBOKCTBAa HEpPACTBOPUMBIX OCHOBaHWM. 13. I'maponmn3
XJIOPUJIOB M alETaTOB IIEJIOYHBIX MeTauioB. 14. O3HaKOMIIEHHE C KOJUICKLIMSIMU: a)
METaJUIOB, 0) HEMETAJJIOB, B) KUCJIOT, I') OCHOBaHHUM, 1) COJICH.

IIpakTnuyeckas pabora Ne2. Pemenue IKCIEpUMEHTAlIbHBIX  3a4ad  Ha
UIEHTU(UKALIMIO OPTaHUYECKUX U HEOPTaHUYECKUX COECIUHEHUM.

Konrtpoabnas padora Ne 2.

TemaTuueckoe pacnpeneneHue 4acoB xumnu B 11 kiaacce:

Ne m\mx Pa3pennl, TeMbl KoanyecTBo 4acoB
IIporpamma Pabouasn
O.C.I'aOpuensina | mporpaMmma
1 CrtpoeHure aToMa U EPUOJUYECKUIN 3aKOH 6 4 34
J.1. Menpaeneena.

2 CtpocHuE BEIICCTRA. 26 4 1449

3 XUMUYECKHUE PEAKIIUH. 16 4 84

4 BemectBa u ux coiicTaa. 184 94
Pe3epBHOE Bpems. 24 -
[loBTOpEHME. - -

Hroro 68 u 344

DopMbI KOHTPOJIS

Ne m\nm Pa3gennl, TeMbl IIpakTuyeckne | KonrposbHbie
padoThbl padoThl
1 CrpoeHue aToMa U IEPUOIUYECKUIN 3aKOH -
JI.1. MenpaeneeBa
2 CrpoeHue BemiecTBa 1 1
3 XVUMHUYECKHE peaKIUU -
4 BemiecTBa 1 ux cBOicTBa 1 1
Htoro 2 2
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TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKHU YUALIUXCSA

VYYeHuK JTOJDKEH 3HATD:

SaiICHelwue XumuuecKue nOHAmMUA: BEUeCTBO, XUMUYECKHUM DJIEMEHT, aTOM,
MOJIEKYJIA, aTOMHAasl U MOJIEKYJIIpHAs Macca, MOH, AJUIOTPOIINS, U30TOIIBI,
XUMHUYECKas CBSI3b, DJNEKTPOOTPULIATEIIBHOCTh, BaJE€HTHOCTh, BaJICHTHOCTb,
CTENIEHb OKUCJIEHUS, MOJIb, MOJISIpHAs Macca, MOJISIPHBINA O0BEM, BeEIIeCTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, SJEKTPOIUT U
HEDBJIEKTPOJIUT, JIEKTPOIUTHYECKAS JUCCOLUALINS, OKUCIUTEID U BOCCTAHOBUTEb,
OKHCJICHHE BOCCTAHOBIIEHUE, TEIIOBOM 3(h(PEKT peakiuu, CKOPOCTb XUMUYECKON
peaKkuuu, KaTain3, XUMUYECKOE PABHOBECUE;

OCHOBHbIE 3aKOHbl XUMUU: COXPAHEHHUSI MAcCChl BEILIECTB, IOCTOSHCTBA COCTAaBA,
MEPUOINYECKUI 3aKOH;

OCHOGHbIE MEeOPUU XUMUU: XUMAYECKOU CBS3HU IEKTPOJIUTHIECKON
JIACCOLIMALINY;

6aiICHellue 6euiecmea u Mamepuansl: OCHOBHbIE METAJLUIBI U CIUIABbI, CEpPHas,
COJISIHAsI, a30THAS, KUCIIOTHI, MIEN0YH, aMMHUAK, MUHEpaJIbHbIC yI00pEeHHUS;

Y4eHUK JOKEH YMETh:

Ha3bIBaTh U3YYEHHBIC BEUIECCTBA [0 «TPUBUATIBHOW» WM MEXTYHAPOIHON
HOMEHKJIATYpE;

OIpeAeJATh: BAJICHTHOCTD U CTEIICHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB, THIT
XUMHYECKOU CBS3U B COEUHEHHUSIX, 3apsii HOHA, XapaKTeP CPe/lbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUAX, OKUCIUTENIb U BOCCTAHOBUTEIIb;
XapPaKTepPHU30BaTh: 3JIEMEHTHI MaJIbIX IEPUOAOB MO UX MonoxkeHuto B [ICXI;
001111Me XMMHYECKHE CBOMCTBA METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHHUI;

00BSICHATH: 3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHMUS; PUPOTY
XUMHYECKOM CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJITUYECKOM ), 3aBUCUMOCTh
CKOPOCTH XMMUYECKON PEAKLINU U TTOJ0KEHUSI XUMUYECKOTO PABHOBECHS OT
pazIuYHBIX (haKTOPOB;

BBINOJHATH XUMHYECKH IKCIIEPUMEHT T10 PACIIO3HABAHUIO BAXKHEHIITUX
HEOPraHMYE€CKUX BEILECTB;

NMPOBOJAUTH CAMOCTOSITEILHBIN TOMCK XUMHUECKON HH(POpMALINH C
MCTIOJIb30BAHUEM PA3JTMYHBIX UCTOYHHUKOB;

HCI0JIb30BATH NPUOOPETEHHbIC 3HAHUS M YMEHUS B MPAKTHYECKON AeITeJIbHOCTH U
NOBCEIHEBHOM KU3HMU JUIA:

OOBSICHECHHSI XUMHUYCCKHX SBJICHHUM, TPOUCXOISAIINX B IPUPOJIE, OBITY, Ha
IIPOM3BOJICTBE;

9KOJIOTHYECKU TPAMOTHOTO TIOBEJICHUSI B OKPYIKAIOIICH cpejie;

OLICHKH BIIMSHUS XMMHYCCKOTO 3arPs3HEHUS OKPYXKAIOIICH Cpe/ibl Ha OpraHu3M
YeJIOBEKa U JIPYTHUE JKUBBIC OPTaHNU3MBbI;

0e3011acHOr0 OOpaIeHUs ¢ TOPIOYMMHU U TOKCHYHBIMH BEIIECTBAMH,
1ab0paTOPHBIM 000PYAOBAHUEM;

IIPUTOTOBJICHUE PACTBOPOB 3aaHHON KOHIICHTPAIIMK B OBITY W Ha TPOU3BOICTBE.

18



OIMMCAHUE YYEBHO-METOAUYECKOI'O U MATEPHAJIBHO-
TEXHUYECKOTI'O OBECHHEYEHUSA OBPA30BATEJBHOU
NAEATEJBHOCTHU
YueOHO-MeToan4ecknii koMIiekT (10 kiacc)

1. IIporpammer kypca xumuu s 10-11 xmaccoB 001mmeoOpa3oBaTEIbHBIX
yupexaenuit (0azoBbiif ypoBens). O.C. 'abpuensn. — M.: JIpoda, 2010

2. I'abpuenam O. O. Xumus. 10 kin. ba3zoBeiil ypoBens; Yueouuk. — M., poda,
2010T.).

3. I'abpuensan O.C., Awykosa A.B. Pabouas terpanpb. 10 k1. bazoBeiit ypoBens. K
yueOHuky O. C. I'abpuensna «Xumus. 10 xnacc. bazoBeiit ypoBeHb». — M., JIpoda,
2010 .

4. I'abpuenam. O.C. Xumus. 11 k1. bazoBsiii ypoBeHs; Yue6uuk. — M., Jlpoda,
2008 r.

5. I'abpuenam O.C., Bamauna JI.I11.. XuMU4YECKUI SKCIIEPUMEHT B 1KoJie. 10 K.

— M., dpoda, 2005.

YueOHO-MeToanYecknii koMiiekT (11 kiacc)

1. Ilporpamma kypca xumuu s 10-11  kimaccoB  oOireoOpa3zoBaTeIbHBIX
yupexaenuii. Astop O. C. I'aGpuensa, Mocksa, [Ipoda, 2010.

2. O. C.T'abpuensn, «Xumus 11», Mocksa, Ipoda, 2009.

3. O. C. TI'abpuensn Ilocobue s yuuTenss XMMUU TIO TJIAHUPOBAHHUIO Y4EOHOTO
Marepuana B 11 kmnacce.

4. O. C. Tl'abpuensn, H.Il.BockoOoitnukoBa, A.B. fmykoBa «HacronbHas kHura
yaurens xumun 11 xkmace» Mocksa, «/Ipoday», 2004.

5. O.C.Tl'abpuensn, U.I'.OctpoymoB, A.I'.BBenmenckas, OOmass xuMusi B TecTax,
3anmavax, ynpaxksnenusx 11 kimacc, Mocksa, poda, 2004.

6. O. C. T'abpuensn. KontponpHbie U mpoBepouHbie paboTel «Xumus 11 kimacey,
Mockaga, Jlpoda, 2009.

7. WnTepHer.
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Cpeacra o0yueHus:

JlabopatopHoe 000py/10BaHUE U XUMUYECKUE PEAKTUBBI (15 KOMITJIEKTOB).
WHTepakTUBHAs 10CKA.

Kommbrorep i onpoca yyamumxcs.

WuTepaktuBHOe yuebHoe mocobue «Harmsamunas xumus», OOO «31aTenscTBoO
«9x3amen», OO0 «Dx3amen-Menuay, 2011.

Cepust mporpaMMHOro obecnedeHuss «YmHuk», Xumus 10-11 xmaccsr, OOO

«Duzukon», 2008.
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