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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH ¢ HOPMAaTUBHO-TIPABOBOM 0Oa30i:

e [lpukaza MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparyu ot 17 mas 2012
roga Ne 413 «O06 yrBepxkacHUH (enepasbHOro rocyaapcTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa cpeHero o01ero oopa3oBaHus»

e [Iucebma MunucrepcTBa obpazoBanus u Hayku PD ot 14 nekabps 2015 r. N 08-2355 "O
BHECCHUU M3MECHEHUH B IPHUMEPHBIE OCHOBHBIC 00pa30oBaTeIbHbIE IPOrpaMMbl'”;

e [Ipukaza MunuctepctBa oOpa3zoBanusi W Hayku P® ot 31.12.2015 r.Ne 1578 «O
BHECEHUU W3MEHEHUN B (elepalbHbIl TOCyIapCTBEHHBIH 0Opa30BaTENbHBIN CTaHAAPT
cpeaHero oomero o0pa3oBaHus, yTBEPKACHHBIN MPUKa30M MHUHUCTEPCTBA 0Opa30BaHUA
u Hayku P® ot 17.05.2012 r.Ne 413.

o OcHoBHOM 00pa3oBaTEIbHON TpOrpaMMbl cpeaHero obmiero obpaszoBanus ['BOY
COII Nel m.r.t. bezenuyk

. [Tpukaza MunucrepcrBa obpa3zoBanus u Hayku P® ot 31 mapra 2014r. Ne253 «O6
YTBEPXKICHUH (peepabHOTO MepeyHsl YYEOHHMKOB PEKOMEHIYEMBIX K HCIIOJIb30BAHHIO
Opy  pealu3alil HMMEIOIIMX TOCYIAapCTBEHHYI0 AaKKpPEAUTAlMI0 00pa3oBaTelbHbBIX
MporpamMM HavajabHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeaHero oomiero oopazoBanus» (¢
n3MeHeHussMu OT 26.11.2016 Ne38)

. [Tpuka3 MunnpocBemenus PO ot 28.12.2018 Ne345 «O denepasbHOM TMepedHe
y‘~I66HI/IKOB, PECKOMEHAYCMBIX K HUCII0JIBb30BaHUIO npu pceajiusanuu HUMCIOIIIUX
rOCyJapCTBEHHYIO aKKpEAUTAIMIO 00pa3oBaTeIbHBIX MPOrpaMM HayaJbHOIO OOILEro,
OCHOBHOT'O O0IIIET0, CPETHETO 00IIeT0 00pa30BaAHUS»

. aBTOpckod mporpammbel Xumusi. bazoBbiii ypoBenb. 10—11 kmaccel : pabouas
nporpamMma K tuHud YMK O. C. INaOpuensna : yuebHo-metoauueckoe nocooue / O. C.
[Nabpuensn. — M. : [lpoda, 2017

MecTto npeamera B y4eOHOM IJIaHE

[Tporpamma paccuntana Ha 2 rona (10-11 knaccer). Ha usyuenue xumuu otBoautcs 1 yac B
Heneio, 34 yaca B roA B 10 u 1 yac B Hexenro, 34 yaca B roa B 11 kiacce.

JJis1 peanu3anum nporpaMMbl HCIOJIb3YIOTCH YHeOHUKM:

1. Tabpuensu O.C. Xumus 10 xnacc. bazossiit ypoBens M.: [Ipoda, 2016.

2. T'abpuensu O.C. Xumust 11 kmacc. ba3ossiii ypoBens M.: [Ipoda, 2016.

I[lnanupyemblie pe3yabTaTbl 00y4eHUS:

BrimmyckHHUK Ha 6a30BOM YPOBHE HAYUNTCS:



— MOHUMATh XUMUYECKYI0 KAPTUHY MHUPA KAK COCTaBHYIO YacCTh LEJIOCTHOM HAy4YHON KapTUHBI
MUpa;

— PpacCKpbIBaTb pPOJIb XMUMHUU W XHUMHWYCCKOI'O MPOU3BOACTBA KaK HpOI/ISBOIII/ITeJIbHOﬁ CHJIbI
COBPEMEHHOT'0 00IIeCTBa;

— (opmynrpoBaTh 3HAYCHUE XUMHH U €€ JTOCTIKEHUH /ISl TOBCETHEBHOM JKU3HH YEIIOBEKA;
— YCTaHaBJIMBATh B3aMMOCBA3b MEXKIY XMMHEN U APYTUMHU €CTECTBEHHBIMU HAYKAMMU;

— (opMyIUpOBaTh OCHOBHBIE TIOJOXKEHUS TEOPHUH XHUMHUYECKOTO CTPOCHUS OPraHUYECKHX
coequHeHnnit A. M. byrinepoBa W WUIIOCTpUpPOBATh WX NIpUMEpPaMH M3 OPraHUYECKOW U
HEOPraHUYECKON XUMUU;

— apryMEHTUPOBAaTh YHUBEPCAIBHBIA XapaKkTep XMMHUYECKUX IOHATHM, 3aKOHOB U TEOPUH I
OpraHUYEeCKON U HEOPraHUYECKON XUMUY;

— ¢opmynuposats [lepuonnyeckuii 3akon J1. V1. MenneneeBa u 3aKOHOMEPHOCTH U3MEHEHUN B
CTPOCHUU M CBOWCTBAX XHMHYECKHUX DSJIEMEHTOB M OOpa30BaHHBIX MMH BEIECTB Ha OCHOBE
[Tepnomuueckoii cucteMsl Kak rpaduyeckoro orodpaxenus [lepuonnaeckoro 3aKoHa;

— XapaKTepH30BaTh S- U P-dJEMEHTHI, a TAKXKe JKeJIe30 M0 UX MOoJIokeHuo B [lepuognueckoit
cucreme /1. 1. Menneneena;

— KJIAaCCU(UIIMPOBATH BHJIBI XUMHUYECKOM CBS3HM M THIThI KPUCTAUTMYECKUX PEIIETOK, OOBSCHSTH
MCXAaHHU3MbI HX 06pa30BaHI/I$I U JOKa3bIBaTb CAHWHYIO IIPUPOAY XHUMHYCCKHUX CBA3EU
(KOBaJICHTHOM,MOHHOM, METAIITUYECKOMN, BOJIOPOIHOM );

— OOBICHITH IMPUYHUHBI MHOFOO6paSI/I$I BCIICCTB, HUCIIOJIb3Ys SABJICHUA HU30MCPUHU, TOMOJIOTUH,
AJIJIOTPOIINH,

— KJIacCU(PUUMPOBATh XUMHUYECKUE PEAKLIUU B HEOPraHWMYECKOW M OPraHUYeCKOM XUMHH IO
pPa3IUYHBIM OCHOBaHHUSM M YCTaHABJIMBATh CHEUU(UKY THUIOB peakuuid OoT oOliero uepes
0COOEHHOE K €IMHUYHOMY;

— XapakTepu30BaTh THIPOIN3 Kak crienn(pUuHbIi OOMEHHBIHN MPOIIeCcC U PaCKPHIBATh €T0 POJIb B
JKMUBOM U HEXKUBOU IIPUPOLE;

— XapakTepu3OoBaTh DJIEKTPOIH3 KaK CHEMU(DUUHBIA OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
IIPOLIECC U €r0 MPAKTUYECKOE 3HAYCHUE;

— XapaKTepu30BaTh KOPPO3UIO METAIOB KaK OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIN MPOIECC U
npeJiaraTb ClocoObl 3aIIUTHI OT HEE;

— KHaCCHq)I/IIII/IpOBaTB HCOPTraHNYCCKUEC U OPraHUYCCKUEC BCIICCTBA,

— XapaKTepHu30BaTb 06IJ_II/IC XMMHUYECKHE CBOMCTBA BaKHEMIIHX KJIAacCOB HCOpPTaHU4YCCKUX H
OpTaHUYCCKUX COE€IUHEHUI B IIJIaHE OT 06]].[61"0 qepe3 0CO0EHHOE K CAUMHUYIHOMY,

— HCIOJB30BaTh 3HAKOBYIO CHCTEMY XHMHYECKOTO S3bIKa s OTOOpaKeHHs COCTaBa
(xumuueckue GopMysbl) U CBOMCTB (XUMHUYECKUE YpaBHEHUS ) BEIIECTB;

— HCIIOJIb30BaTh NMPaBUiIa U HOPMbI MEKIYHAPOTHOM HOMEHKJIATYphI JIsl HA3BaHUN BELIECTB IO
dopmynam u, HA060POT, IJIsE COCTABIEHUS MOJEKYJISIPHBIX M CTPYKTYPHBIX (OPMYIT COEMHEHUI
1o

HUX Ha3BaHUAM,



— 3HAaTb TPUBUAJIBHBIC Ha3BaAHUA BOXKHEHIINX B OBITOBOM OTHOIIEHUH HCOPraHNUYCCKUX U
OpTraHU4YCCKUX BCIICCTB,

— XapaxkTepu30oBaTh CBOMCTBA, IIOJIYYEHUE W IIPUMEHEHUE BAXKHEUIIUX IPEACTaBUTENICH
KJIACCOB OPTaHUYECKUX COEIMHEHHH (alKaHOB, AJIKEHOB, AJIKUHOB, aJIKaIUEHOB, apOMATHYECKUX
YIJIEBOAOPOAOB, CHUPTOB, (EHOJOB, ajJbACTHIOB, MHPEACITHHBIX OJHOOCHOBHBIXKAPOOHOBBIX
KHCJIOT, CIIOKHBIX 3()UPOB U KUPOB, YTIEBOJOB, aMUHOB, aMUHOKHCIIOT);

— YCTaHaBIMBAaTh 3aBHUCHMOCTh OSKOHOMHKH CTPaHbl OT JOOBIYHM,TPAHCIOPTHPOBKH |
nepepaboTKH YTIeBOJOPOIHOTO ChIPhs (HE(DTUH TPUPOTHOTO Ta3a);

— DOKCHEPUMEHTAJIBHO NOATBEPKIATh COCTAB M CBOMCTBA BAXHEMIIMX NPEACTABUTENICH
M3Y4YEHHBIX KJIACCOB HEOPraHWYECKMX HOPraHMYECKUX BEIIECTB C COOIIOJICHUEM TPaBHII
TEXHUKHU 0e30IMacHOCTH JUIS paboTsl c XUMHYSCKUMHU BeIlleCTBaMH Hu
71a00paTOPHBEIMOOOPYIOBAaHHEM;

— XapakTepu30BaTh CKOPOCTh XHMMHUYECKOH pEaKkIMH W €€ 3aBUCUMOCTh OT pa3IHMYHBIX
(bakTopoB;

— XapaKTepH30BaTh XUMHUYECKOE PAaBHOBECHUE W €0 CMEIICHUEB 3aBUCHMOCTH OT Pa3IMYHBIX
(hakTOpoB;

— IPOU3BOJUTH pacyerbl MO XUMHUYECKMM (opMyslaM U YpaBHEHMsIMHAa OCHOBE
KOJIMYECTBEHHBIX OTHOLICHUH MEKy Y4aCTHUKA MA XUMUYECKHUX PEAKLINN;

— co0mro1aTh MPaBUIIa 3KOJIOTHYECKON 0€30MacHOCTH BO B3aMMOOTHOIICHUSAX C OKPY)KaroIIeh
Cpenoi mpu 0OpalIeHu ¢ XUMUYECKUMH BEIIECTBAMHU, MaTEPHUATIAMHU H ITPOLIECCAMHU.

BoinyckHUK Ha 0a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUUTHCS:
— HMCIOJIB30BaTh METO/Ib HAYYHOT'O TO3HAHHUSI IIPH BHIIIOJIHEHUH
MPOEKTOB U Y4eOHO-HCCIeI0BaTEeIbCKUX 3a1a4 XUMHUECKOUTEMAaTHUKH;

— TMPOTrHO3UPOBATh CTPOCHUE M CBOMCTBA HE3HAKOMBIX HEOPTraHWYECKUXU OPraHUYECKUX
BELIECTB HA OCHOBE aHAJIOTHH;

— IHOPOTrHO3UPOBATH TCYCHHUEC XHMHUUCCKHUX MPOHCCCOB B 3aBUCUMOCTHOT YCJIOBI/Iﬁ nx
MMPOTCKAHUA U IpEJIaraTb CHOCO6BIy1'IpaBJ'IeHI/I$I O9TUMHU IIPOUCCCaMU;

— YCTaHaBJIMBaTh B3aUMOCBS3M XHMHMU C TIpeAMETaMM TI'yMaHUTAPHOTOLMKIA (SI3BIKOM,
JUTEPATypPOi, MUPOBOM Xy10’)KECTBEHHONKYIBTYPOIl);

— PAcKpbIBaTh POJIb XUMUYECKUX 3HAHUH B Oyayliel MpakTHYeCKOHAeaTeIbHOCTH;

— pacKphIBaTh poJib XUMUYECKUX 3HAHUI B (POPMHPOBAHUUHUHINBUyaIbHOM 00pa3oBaTeIbHON
TPaeKTOPHUH;

— TPOTHO3UPOBATh CIIOCOOHOCTh HEOPraHWYECKHMX M OPraHWYEeCKUXBEIIECTB MPOSBIATH
OKHUCJIUTEIbHBIE /WA BOCCTAHOBUTEJIbHbBIE

CBOICTBaA C yU€TOM CTENEHE OKUCIEHUS 3JIEMEHTOB,00pa3yIOIIMX UX;

— AapPrymcHTUPOBATL CAWMHCTBO MHpA BCHICCTB YCTAHOBJICHUCMI €HETUYECKOM CBS3HU MCKOY
HCOPTaHUYCCKUMHU U OPraHUICCKUMUBCIICCTBAMU

— BJIaJICTh XUMHWYCCKUM SA3bIKOM JIJIA O60FaLI_[eHI/I$I CJIOBapHOro3saraca u pa3BuTusd peuu;



— XapaKTepu30BaTh CTAHOBJIICHHE HAy4yHOW TEOpUM Ha IpUMepeoTKpbiTHs [leproamueckoro
3aKOHA U TEOPUH XMMHUYECKOIOCTPOEHUSI OPIraHUUYECKUX BEILIECTB;

— KPUTHUYECKH OTHOCHUTHCS K IICEBJOHAYYHOUXUMUYECKOMMH(POPMAIINK, TOTydaeMoOnd U3
Pa3HBIX UCTOYHHUKOB;

— IIOHUMaTh TIJo0albHbIE MPOOJIEMBl, CTOSIME MEpe] YeIOBeUYeCTBOM(IKOJIOIMUYECKHE,
HHEPreTUUECKUE, CBHIPHEBBIE), U IpPEATaraTbllyTH WX PEIICHHS, B TOM YHUCIE U C IOMOIIbIO
XUMUH.

COJAEP/KAHUE ITPOI'PAMMBI
10 KJIACC (OPTAHUYECKAS XUMMUS)

(1 u 6 neoenro, 6cezo 34 u)

BBeaenue

Hpez[MeT OpFaHI/I‘leCKOﬁ XHUMHHU. CpaBHCHI/Ie OpraHu4YCCKUx COCJIUHEHUH C HCOPraHN4CCKUMHU.
HpI/IpO,I[HLIe, HCKYCCTBCHHBIC U CUHTCTUYCCKUC OPIraHUYCCKHUEC COCANHCHHU.

Tema 1
Ctpoenue u kiaacu(pukanusa OpraHuvdecKux coeuHeHuii

BanentHocTh. XUMHYECKOE CTPOCHHE KaK MOPSAJOK COEIMHEHHsS aTOMOB B MOJIEKYJIE COIJIACHO
UX BaJeHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOEHHUS OpraHMYeCKHX
coenquHeHuil. lloHATne O romMosormMm M romosiorax, M30MEpHUM M H30Mepax. XUMHUYECKHE
(bopMyIIbI U MOJIENI MOJIEKYJ B OpTraHUYECKON XUMUH.

JemoHcTpanuu. Mozenu MoJIeKyJl TOMOJIOIOB M M30MEPOB OPraHMYECKUX COECMHEHUM.

Tema 2
Yraesoaopoabl

[Mpuponnsrii ra3. Ankansl. [Ipupoanbrii Ta3 xkak TorauBo. [IpenmyriecTBa MpUPOIHOTO Taza
nepea IpyruMu BuiaMu TorutnBa. CoctaB MPUPOTHOTO Tasa.

AJIKaHBI: TOMOJIOTUYECKHIA PsIJl, K30MEPUsS U HOMEHKJIATypa ajKaHOB. XUMHUYECKUE CBOMCTBa
aJIka-HOB (Ha IpUMepe METaHa U TaHa): TOpEeHUe, 3aMeIleHIe, PA3JIOKEHUE U JIETUIPUPOBAHHE.
[IpuMeHeHre aTKaHOB Ha OCHOBE CBOWCTB.

A 71 K € H bl. DTWIEH, ero Nnojy4eHue (AeruApUpOBaHUEM ATaHA U JIETHApaTaIeil 3TaHoja).
XUMHUECKUE CBOMCTBA ITUIIEHA: TOpEHHe, KayeCTBEHHbIE peakluu (obecrBeunBaHue OpOMHON
BOJBl M pacTBOpa IepMaHraHata Kaius), Tujaparauus, nonuMmepusauus. [lommustunen, ero
CBOMCTBA U ITpuMeHeHue. [ [pumenenne sTuineHa Ha OCHOBE CBOMCTB.

Ankanuensl u kayuykd. [lonstue o0 ankanmeHax Kak YIJIEBOJOPOJaxX C ABYMS JBOWHBIMH
cBs3sIMH. XMMHUYECKHE CBOMCTBA OyTaaneHa-1,3 u nzonpeHa: odbecuBeunBaHne OpOMHON BOJBI U
noJMMepH3anus B Kayuyyku. Pe3nHa.




A 11 K ¥ H bI. AICTUJICH, €T0 TIOJyYeHUE MUPOITU30M MeTaHa U KapOHUIHBIM ClIocOO0M. XuMude-
CKHE CBOMCTBa aleTWjieHa: TOpeHHue, oOeclBeYMBaHHWE OpPOMHOW BOIbI, MPHUCOEAUHEHHE
XJIopoBoZiopoJa M ruaparanus. lIpuMeHeHue aneruieHa Ha OCHOBE CBOMCTB. Peakuus
MOJIMMEPU3AIUU BUHUIXJIOpHUAA. [I0MMBUHUIXIIOpU]T U €r0 IPUMEHEHUE.

Bbenzoun. [Tonydyenne OeH3o0a U3 rekcaHa v arneTuieHa. XUMUYeCKUe CBOWCTBA OE€H30J1a: TOPEHHE,
rajoreHupoBanue, HuUTpoBaHue. [IpumeneHne 6eH3071a Ha OCHOBE CBOUCTB.

Hedts. CoctaB u nepepaborka HedTu. Hedrenponykrsl. beHzun u mnoHsTHe 00 OKTaHOBOM
YHCIIe.

JemoncTpanuu. ['openue MeraHa, 3TuieHa, aueTwieHa. OTHOLIEHWE MeETaHa, 3TUJICHA,
aleTuiieHa U OeH30Ja K pacTBOpY MepMaHraHara kainusi u OpomHoii Boze. [lonydenue sTuieHa
peakiuei aeruapaTalii dTaHoJda W JETOJUMEPU3AINH MTOTHATUIICHA, alleTHIIeHA KapOuIHBIM
crocoboM. PaznokeHune kaydyka MpU HarpeBaHWU, WCIBITAHHWE TMPOAYKTOB PA3IOKEHHS Ha
HenpeaenbHocTh. Komtekius o6pa3ioB HehTH U HEPTETPOTYKTOB.

JlaboparopHblie onbIThl. 1. OnpeneneHue 31€MEHTHOIO COCTaBa OPraHUYECKUX COCTUHEHUN. 2.
UzroroBnenue Mojene MoJjekysl —yriieBojoponoB. 3. OOHapyKeHHE HEeNpeAesbHBIX
coequHeHUN B okunkux Hedtenpoaykrax. 4. Ilomydyenue u cCBoiicTBa aieruiieHa. 5.
Oznakomienue ¢ komiekuuen «Hedtb u mpoayKThI ee mepepadboTKm.

Kucaopojacoaep:kamme opranndeckne coeTMHEeHN s :
Tema 3.
CnupTsl 1 PeHoJIbI

EnuHCTBO XHMMHYECKOH OopraHu3ali XKUBBIX OPTraHU3MOB. XHUMHUYECKUM COCTaB JKHMBBIX
OpTraHHu3MOB.

Crouprtel. [Tonydenne sTaHona OGpokeHUEM TIIIOKO3bl M THApaTalMen sTuiieHa. ['uapokcuibHas
rpynna kKak QyHKIHOHanbHas. [IpeacraBieHue o BOJAOPOJHON CBSI3U. XUMHUYECKHE CBOWMCTBA
ATaHOJIA: TOPEHHUE, B3aUMOJAEHUCTBUE C HATpHEM, 0Opa30BaHUE MPOCTHIX M CIOKHBIX 3(PUPOB,
OKHCIeHHe B anpierui. lIpumMeHeHne 5TaHONa Ha OCHOBE CBOMCTB. AJIKOTOJU3M, €ro
IIOCJIE/ICTBHS U MPEYNPEKICHUE.

IloHssTHE O TMpenenbHBIX MHOTOATOMHBIX CIMUpTax. [JMIEPUH Kak NOPEACTAaBUTENb
MHOTOaTOMHBIX CIHUPTOB. KauecTBeHHas peakius Ha MHOTOaroMHble crnupthl. [IprmeHeHne
TJIULEPUHA.

Kamennspiit yronb. @enon. Kokcoxumuueckoe MpOW3BOACTBO M ero mpoaykuus. Ilomyuenue
(deHoma KOKCOBaHMEM KaMEHHOTO yTIJiisi. B3anMHoOe BIHMsSHUE aTOMOB B MOJIEKyJie (heHosa: B3au-
MOJICHCTBME C THAPOKCUAOM HATpusi M a30THOM kucinoTtod. [lonmukonaeHcanus QeHona c
dbopmanpieruiom B ¢eHonohopManbpAeTUaHYI0 cMoiay. [IpuMeHnenue ¢eHoma Ha OCHOBE
CBOWCTB.

Tena 4. Anbaeruabl ¥ KeTOHBI

AHBZ!GFI/IZ[H. HonyquHe AIBACTUAOB OKHUCIICHUEM COOTBCTCTBYIOIIUX CIIMPTOB. Xumudeckue
CBOMCTBA AIBACTUAOB: OKHUCJICHUC B COOTBCTCTBYIOIYIO KHCIOTY W BOCCTAHOBJICHUC B
COOTBeTCTBYIOH_[I/Iﬁ CITUPT. HpI/IMeHCHI/IC (pOpMaJ'ILI[eFI/II[a n ancTajapacruaa Ha OCHOBC CBOMCTB.

Tema 5. KapOoHOBBIE KHCJIOTBI, C/105KHBIE 3(PHPDI, JKUPbI



KapOonoBeie kucaoThl. [Tonyuenne kapOOHOBBIX KHCIOT OKHCICHUEM allbJIETHAO0B. XUMUYECKHE
CBOMCTBAa YKCYCHOM KHCJIOTBHI: OOIIME CBOMCTBA C HEOPTraHWYECKMMH KHCIIOTAMH W PEaKIus
srepudukanmu. llpuMeHeHne YKCYCHOW KHCJIOTHI Ha OCHOBE CBOWCTB. Bwiciime KupHbIE
KHCJIOTBI Ha IPUMEPE NAIIBMUTUHOBOM U CTEAPUHOBOM.

Crnoxuble 3¢upsl U sxupsl. [Tonyuenne ciaoxHbIX 3¢upoB peakuueil srepudukanuu. CioxHbIe
3¢upHI B IpUpo/e, UX 3HaueHue. [IpuMeHeHne ciioXHbIX 3(pUpOB HAa OCHOBE CBOMCTB.

Kupsl kak cnoxsble 3¢Gupbl. XUMHUYECKHE CBOMCTBA KHUPOB: TUAPONHU3 (OMBUICHHE) U
TUIPUPOBAHUE KUJIKUX KUPOB. [I[puMeHeHre )KUpoB Ha OCHOBE CBOMCTB.

Tema 6. YriieBoanl

YrneBoabl. YIiieBoAbl, UX KilaccuHKausa: MOHOCaxapu bl (TII0KO03a), Aucaxapubl (caxaposa)
U moyiucaxapubl (Kpaxmai U LeJUTi0J103a). 3HaYeHUe YrieBOAOB B KMBOM MPUPOJAE U B JKU3HU
YeJI0BEKa.

['mroko03a — BEIIECTBO C JBOMCTBEHHON (PYHKIIMEH — aibAeruAOCHUpT. XUMUUYECKHUE CBOHCTBA
TJIFOKO3bI: OKWCIICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIICHHE B COpPOHUT, OpOKeHHE
(MonouHOKHCIIOE U cnupToBOE). [IprMeHeHue riIoK03bl Ha OCHOBE CBOMCTB.

I[I/ICB.XEIPI/II[BI U IIoJIMCaxapHruabl. IlonsiTue o pPCaKluAgX ITOJIMKOHACHCAIMKW W THUAPOJIM3a Ha
IMpuMEpe BSaHMOHpeBpaHlCHHﬁZ TIIIOKO3a = IoJUcaxapum.

Jemoncrpanuu. OKuUcieHue cnupra B anbaeruia. KadyecTBeHHas peakuus Ha MHOTOATOMHbBIE
cnuptbl. Komnexknus «KameHHBIH yronb M HOPOAYKTHI €ro mnepepadoTku». PacTtBopuMocTb
¢deHona B Boje mpu OOBIYHOM TemmepaType M IpH HarpeBaHMM. KauecTBeHHbIE peakiu Ha
(denon. Peaknus «cepeOpsHOro 3epkajia» albJETHIOB U TIHOKO3bl. OKHCICHHE aJbJErHJ0B U
[JIFOKO3bI B KHCIOTHI ¢ momouipto rujapokcuaa meau (II). IomyueHue ykcycHO-3THUIIOBOrO M
yKCyCHO-n30aMmiIoBoro 3¢upos. Komnexmmsa s>¢upHbix Macen. KadecTBeHHas peakius Ha
Kpaxma.

JlabopaTopHusble onbIThl. 6. CBOlicTBa 3THIIOBOrO cnivpTa. 7. CBolicTBa rimuepuHa. 8. CBoiicTBa
dbopmanbreruga. 9. CpoiictBa ykcycHou kuciotel. 10. CpoiictBa xupoB. 11. CpaBHeHue
CBOMCTB pacTBOPOB MbUIA M CTUpaidpHOro mnopomka. 12. CsoiictBa rmoko3sl. 13. CpoiicTBa
Kpaxmaiia.

Tema 7
A3oTcoaepkaiiue coeJuHeHus!

Awmunsl. [Tousatue o0 ammHax. HonyquHe apoOMaTU4Y€CKOro aMWHa — aHWJIIMHAa — HU3
HI/ITp06eH30J'Ia. AHNIWH Kak OpraHn4€CKoC OCHOBAHUCE. BzanmBO€ BIHMsSHIE aTOMOB B MOJICKYJIC
aHMIIMHA: OCJa0JICHUe OCHOBHBIX CBOMCTB U B3aHMOJICHCTBUE C 6pOMHOI7I BOJOM. HpI/IMCHCHI/IC
aHUJIMHA HA OCHOBE CBOICTB.

AMuUHOKHCHOTHL. [TosyueHne aMMHOKUCIOT U3 KapOOHOBBIX KUCIIOT U TUIPOJIU30M OENKOB. XHU-
MHYECKHE CBOWCTBA AMHHOKHCIOT Kak aM(OTEpHbIX OpPraHMYECKUX  COEIMHEHMM:
B3aUMOJICHCTBUE CO IIET0YaMH, KUCIOTAaMH U JAPYT C APYrom (peaxius MOJTHKOHIACHCAIUH).
[lenTuanas cBA3b U nonUnenTuAbl. [lpuMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOWCTB.

benku. [Tonyuenue 6enkoB peakuyel MOIMKOHAEHCAIMU aMUHOKUCIOT. [lepBuuHas, BropuuHas
U TpeTH4Has CTPYKTyphl OenkoB. XMMHUYECKHE CBOWCTBa OENKOB: TOpEHHE, NeHaTypalus,
THJIPOJIM3 U IIBETHBIE peakinu. buoxumuyeckue GyHKIUN OETIKOB.



I'ereTmueckas CBA3b MECXKOY KilacCaMH OPraHu4CCKUX COC,HPIHCHHﬁ.

HyknennoBble kucaoTel. CHHTE3 HYKJIEMHOBBIX KHUCIOT B KJIETKe U3 HyKJIeoTHa0B. OOmumii niaxn
cTpoenusi nykieoruna. CpaBuenue crpoenus u ¢ynkuuid PHK u JIHK. Ponp HykiieMHOBBIX
KHCJIOT B XpaHEHUH M Iepejlaue HaclleACTBeHHOW uHpopMmaruu. [ToHartue o 6MOTEXHOJIOTHH U
T€HHOU UH)KCHEPUHU.

JemoHcTpanuu. BzaumoaencTBue aMmmMruaka 1 aHUJIMHA C COJIIHOM KUCIOTOW. Peakuus aHwinHa
c OpomHOil Bomoil. JlokazaTrenbCTBO Hamuuusg (PYHKIHMOHAJIBHBIX TPYNI B pacTBOpax
aMUHOKHUCIOT. PacTtBopeHne U ocaxnenue OenkoB. [[BeTHble  peaknuu — OEIKOB:
KCaHTONPOTEHHOBasi U OumypeToBas. ['opeHne NTUYbETO Mepa U HepcTssHOM HUTU. Mojaens Mo-
nexynsl JJHK. Tlepexonsl: 3TaHOn @ 3TUJIEH A ATUICHTIUKONAL a stuieHrmukonsat menu (II);
3TAHOJ A ATaHaJIb A 3TAHOBAs KUCIIOTA.

JlaGopaTopHbie onbIThI. 14. CBoOlicTBa OEIIKOB.
B aBTOpCKYIO IpOrpaMMy BHECEHBI CIIEAYIOLINE U3MEHEHHUS:
1. VBenuueHo YMCIIO YACOB HA U3yYEHHUE TEM:
- «YTJIEeBOIOPOABI»

- <<KchopoI[coz[ep>KamHe COCAMHCHUA» TaK KaK 3TH TEMBI ABJIAIOTCA Hanboee Ba)KHBIMH B
Kypce OpraHHqCCKOﬁ XHUMHU.

2. YMEHBIIEHO YMCI0 YacoB Ha HU3YUCHUC TCM:

<<A30Tcoaep>1<a1une OPraHn4€CKUC COCINHCHUA» 3a CUCT UCKIIIOUCHUA pa3aciia «HyKJIeI/IHOBI)Ie
KHCJIOTBD», TaK KaK 3TOT pas3acsl OTCYTCTBYCT B O0s3aTeIbHOM MHUHUMYMC COICPIKAHUA
OCHOBHBIX O6paSOBaTeJ'H:>HBIX mporpamMmm;

«buonornyeckn akTUBHBIE OPraHMYECKHE COEAMHEHHs» O 2 4acoB BMECTO 4, Tak Kak dTa
temMa B OO0s3aTeIbHOM MUHUMYME COJIEp)KaHUs IpOIMcaHa KypCHUBOM, a 3HA4YUT, HE BHECEHA B
TpebGoBaHMsI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

UCKJIIOUeHa MpakThyeckas pabora «Pacrmo3HaBaHHe IUIacTMAacC M BOJIOKOH», TaK KaK YacTb
JaHHOW palOoThl, a UMEHHO «OTHOILEHHE IUIACTMAacC M BOJOKOH K TOPEHHUIO» MOXKET OBITh
BBITNOJIHEHA KaK JOMAIIHsISI TpaKTh4eckas padora.

3. U3 aBTOpCKOIl MpOrpaMMBbl HCKIIFOYEHBI HEKOTOPbIE IEMOHCTPALIMOHHBIE U JJAOOpaTOpHBIE
OIIBITBI M3-3a HEAOCTAaTKa BPEMCHH HA WX BBIIIOJHCHUE IPU 1 gace B HEICI, TaK KaK
aBTOpCKas MporpaMma npeaycmarpusaet 1 /2 gyaca B HEJEINIO.

11 KIIACC (OBIIASA XUMMUS)
(1 u 6 neoenro, écezo 34 u)

Tema 1

Ctpoenue atoma u nepuoanyeckuii 3axkon JI. U. MennesieeBa

OCHOBHBIE CBEJICHHSI O CTPOEHUHU aTtoMa. Sapo: MPOTOHBI U HEUTPOHBI. M30TOMBI. DIEKTPOHBI.
DneKTpoHHass 000JI0YKa. DJHEPreTHuecKuii ypoBeHb. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX
000JIOYEK aTOMOB DJJIEMEHTOB 4-r0 W 5-TOo mepuojoB mnepuoaudeckoir cucremsr [[. U.




MenneneeBa (nmepexoaHbix sieMmeHToB). Ilonstue o0 opbOuramsx. S - u P -opOuranm.
DNeKTPOHHbIE KOH(DUTYpAIITU aTOMOB XUMUYECKUX JIEMEHTOB.

Ilepuoanueckuii 3akoH JI. 1. MenneneeBa B cBere yueHus o crpoeHuu aroma. Otkpeitue /. U.
MeHeneeBpIM IEPUOANYECKOTO 3aKOHA.

[lepuoandeckass cuctema xumudeckux snemeHToB JI. WM. MenneneeBa — rpadudeckoe
O0TOOpakeHHE MEePUOIUYECKOro 3aKoHa. DU3NYECKUN CMBICT MOPSAKOBOIO HOMEpA 1JIEMEHTA,
HOMEpa Mepuoja U HoMmepa rpymnnbl. BalieHTHbIE 37€KTpOHbL. [IpyUurHBI M3MEHEHHUS CBOMCTB
3JIEMEHTOB B MIEPUOIAX U IrpyIax (IJIaBHBIX MOArPyNax).

[TonosxeHne BoioOpoaa B IEPUOIUUECKON CUCTEME.

3Ha4YeHHE NEPUOJUYECKOTrO 3aKOHA M NEPHOJUYECKON CHCTEMbl XMMHUUYECKHX 3jeMeHToB [[. M.
Menzeneesa s pa3BUTUS HAYKU U TOHUMAHUS XUMHUECKON KapTHHbBI MUpA.

JemoncTpanuu. Paznmnunbie GopMbl MepuoOANYECKON CUCTEMbl XUMHYECKUX 3emeHToB JI. .
Meneneesa.

Jladoparopublii  onbIT. |. KoHcTpynpoBaHHe TEPHOIUYECKONW TAOMUIIBI 3IJIEMEHTOB C
MCII0JIb30BaHUEM KapTOUEK.

Tema 2

Crtpoenue BemecTrBa

Wonnas xumuueckas cBs3b. Katnonsl u anuonbl. Knaccuduxanus unoHoB. MoHHBIE Kpuc-
TajuiMdeckue pemerku. CBONCTBA BEIIECTB € ’TUM TUIIOM KPUCTAIUIMYECKUX PEIIETOK.
KoBaneHTHas xumuueckas CBs3b. DJIEKTpoOoTpuuaTenbHOoCTh. [lonsspHas U HemossipHas
KOBaJeHTHbIE CBs3U. J(unonb. [lonsSpHOCTH CBA3M U MOMSAPHOCTH MoOJEKynbl. OOMEHHBIH U
JIOHOPHO-AKIENTOPHBI MEXaHW3Mbl 00pa30BaHMs KOBAJCHTHOW CBA3H. MOJEKYJSIpHBIE U
aTOMHBIE KpUCTAJUIMYECKUE pemeTku. CBONCTBA BELIECTB C 3TUMHU THUIAMHU KPUCTAIMYECKHUX
pELIETOK.

Mertannnueckas xuMudeckas cBsizb. OCOOEHHOCTH CTPOCHHUS aTOMOB METaNIOB. MeTayuinyeckas
XUMHYECKasl CBSI3b U METaJUIMYecKas KpucTajimueckasl peuierka. CBONCTBa BEIIECTB C 3TUM
TUIIOM CBSI3U.

BonoponHas xumudeckas CBs3b. MEXKMOJIEKYIsIpHasE W BHYTPUMOJIEKYJISIpHAsE BOJOPOAHAS
CBS13b. 3HAUEHHUE BOJAOPOAHOM CBSA3M Ul OpraHU3aLUH CTPYKTYp OHMOMOIUMEPOB.

[Tonumepsl. [InacTMaccsl: TEpMOIIACTBI M PE-aKTOILIACTHI, UX MPEICTABUTENIN U MPUMEHEHHUE.
BonokHa: mpupoaHble (pacTUTENbHbIE M KMBOTHBIE) M XHMMHUYECKHE (HMCKYCCTBEHHBIE U
CUHTETHUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHUE.

["a3000pa3Hoe cocTosiHue BenlecTBa. TpH arperaTHbIX COCTOSHUS BO/Ibl. OCOOEHHOCTH CTPOECHHUS
ra3zoB. MossipHbIif 00beM Ia3000pa3HbBIX BEIECTB.

[Tpumepbl Ta3000pa3HBIX MPHUPOJHBIX CMeced: BO3AYX, MPHUPOJIHBIA Tra3. 3arpsi3HEHHe
aTMocdeps! (KUCIOTHBIE 0K, TApHUKOBBINA 3¢ (dekT) u 0opbda ¢ HUM.

[IpencraButenu ra3000pa3HBIX BELIECTB: BOJOPOJ, KHUCIOPOA, YIJIEKUCIBI ra3, aMMHak,
sTHIIeH. VX monmyuenue, cobnpanue 1 pacrio3HaBaHHeE.

XKunkoe cocrosnue BemecTBa. Boga. [lorpebnenne Boabl B OBITY W Ha MPOM3BOJICTBE.
KecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHHUSI.

MuHepaJibHbI€ BOJIbI, X HCIIOJIb30BAaHUE B CTOJOBBIX U JICUEOHBIX LEIISX.

Kunkre kpucTamibl ¥ UX IPUMEHEHHE.

TBepaoe cocrosiHue BeniecTBa. AMOp(HBIE TBEp/IbIe BEIIECTBA B IPUPOJIE U B KU3HU YeNOBEKa,
UX 3HaueHue 1 npuMeHeHue. Kpucraiamueckoe CTpoeHHe BEIeCTBa.

Jucnepchble cucteMsl. [ToHsTHe 0 AUCHepcHBIX cucTeMax. JlucnepcHas ¢a3a u JucrnepcuoHHast
cpena. Kiaccuukanuss TUCHEPCHBIX CHUCTEM B 3aBHUCHMOCTH OT arperaTHOrO COCTOSTHUS
JMCTIEPCHOM CpeJibl U TUCTIEPCHOHHON (ha3bl.

['pyOonucnepcHble CUCTEMBI: 3MYJIbCUU, CYCIIEH3UH, a9PO30JIH.

TOHKOIMCIIEPCHBIE CUCTEMBI: T'€JIU U 30JIH.

CocraB BeniecTBa M cMmeceil. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTB.




[TonsiTHe «10M» W €€ Pa3sHOBUIAHOCTH: MaccoBasl (OIS SJIEMEHTOB B COCIMHEHHH, OIS
KOMIIOHEHTa B CMECH — JIOJI1 IpHUMEced, J10Jii PacTBOPEHHOTO BEIleCTBA B pacTBOpe) U
oObemHas. /{01 BbIXOAA IPOIyKTa pEaKLUK OT TEOPETUUECKH BO3ZMOMKHOTO.

JemMoHcTpanuu. Mojenb KpUCTaNIMYECKON peleTky xjaopuaa HaTpus. OOpa3ibl MUHEPAJIOB ¢
MOHHOW KPUCTAJUIMYECKOW PEIIETKOM: KalblUTa, raJuTa. Moaenu KpUCTAINIMYECKUX PELIETOK
«CyXoro Jpaa» (WId uoja), anmasa, rpadura (uau kBapua). Moaens mosekyiasl JJTHK. O6pasibl
wiactMace  (enonmodopmanbaeruaHple, — NOJIMYPETaH,  HOJMITHICH,  MOJUIPONHICH,
MOJIMBUHWJIXJIOPUA) U u3aenus u3 Hux.OO0pasubl BOJOKOH (II€pCTh, MIETK, alleTaTHOE BOJIOKHO,
KampoH, JIaBCaH, HEWJIOH) W u3nenus u3 Hux. OOpas3ibpl HEOPraHMYECKUX IOJUMEpOB (cepa
IlacTUYecKasi, KBapl, OKCHJ allOMUHUS, MPHUPOJIHbIE aFOMOCHIMKATHI). MoJelb MOJSPHOTrO
o0bema ra3oB. Tpu arperaTHbIX cocTOsHHS BoAbl. OOpas3lbl HAaKUMM B YailHMKE M TpyOax
HEHTpaJIbHOro OTOoIIeHHs. JKeCTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha KUIKHUX
kpuctayax. OO0pasipl pa3iNYHbIX TUCHEPCHBIX CHUCTEM: IMYJIBCHH, CYCICH3WH, a’po30JieH,
renert u 3onei. Koarymsnust. Cunepesuc. Dddexr Tunnmans.

JlaGopaTopHble omnbIThl. 2. OrmpenesneHue TUNA KPUCTAJUIMYECKOM pEIIeTKH BEIIecTBa U
OMKCaHUEe ero CBOMCTB. 3. O3HaKOMIIEHHE C KOJUICKI[MEH MOJUMEpPOB: IJIACTMAcC U BOJOKOH U
u3nenust u3 Hux. 4. VcnblTaHue BOJAbI Ha JKECTKOCTh. YCTpaHEHHE >KECTKOCTH BOJABL. 5.
O3HakoMJIEHHE ¢ MUHEPATbHBIMU BoAaMH. 6. O3HAKOMIIEHUE C TUCTIEPCHBIMU CUCTEMaMHU.
IIpakTuyeckas padora Ne 1. [lonyuyeHue, coOupanue u pacrio3HaBaHUE ra3oB.

Tema 3

XuMu4ecKue peakuuu

Peaknmu, waymme 6e3 WM3MEHEHHWsS COCTaBa  BEHIECTB. AJUIOTPONHS U aJUIOTPOIIHBIE
BuZoM3MeHeHus. [IpuunHbl alIoTponuu Ha mpuMepe Moau(puUKaluuil Kuciopona, yriepojaa u
docdopa. O30H, ero OMOITOTHYECKAS POJIb.

H30omepbl 1 u30MepHusl.

Peakiuu, wujaymme ¢ KM3MEHEHMEM COCTaBa BELIECTB. Peakiuum coelMHEHUus, pa3ioXKeHUs,
3aMellleHus] U OOMEeHa B HEOpPraHWYeCKOH W OpraHMyeckod XuMHUM. Peakuuu 3K30- U 3H-
norepmuueckue. TernoBoll >P@PexkT XMMHUYECKON peakiuu U TEPMOXUMHYECKHE YPaBHEHMS.
Peaknuu ropenus, Kak 4aCTHBIN CiIy4all S3K30TEPMUYECKUX PEAKLIUN.

CxopocTh xuMuueckor peakiuu. CKOpOCTh XUMHUYECKON peakluh. 3aBUCHUMOCTh CKOPOCTH
XUMHYECKON peaklUuu OT MPHUPOABl PEArMpyOIIUX BELIECTB, KOHLEHTPALUH, TEMIIEPATYypHI,
IUIONIA/IM MOBEPXHOCTU CONPUKOCHOBEHMS M KaTajau3aropa. Peakiuu roMo- U reTeporeHHbIE.
[Tonsatne o karanu3e W KaranuzaropaX. DepMEeHTbl Kak OHOJOTMYECKHE KaTaau3aTophl,
0COOEHHOCTH UX (QYHKIIMOHUPOBAHMUSL.

OO6parumMocTh xuMHYeckuX peakuuid. HeoOpatumbele M oOpaTHMble XUMHYECKHE pEaKIUH.
CocTosiHMEe XMMHUYECKOr0 paBHOBECHUS AJIsi OOpaTHMbIX XMMHYECKHX peakuuil. CriocoObl cMe-
IIEHUS XUMHYECKOTrO0 pPaBHOBECHS Ha IpHMepe CUHTe3a ammuaka. IloHsTue 00 OCHOBHBIX
Hay4YHBIX IMPUHIUIIAX [IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUAaKa WM CEPHON KHUCIIOTHI.

Ponb Boabl B XxMMHYecKoM peakiuu. VicTuHHBIe pacTBOpbl. PacTBOpUMOCTh M Kilaccupukanus
BELIECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
ONEKTPOIUTBl U HEDJIEKTPOIUTHI. DJIEKTPOIUTHUECKAs Auccouuanusa. Knuciaorel, OCHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUU IIEKTPOIUTHUECKOMN TUCCOIHAIIIH.

XVMMHYECKHE CBOWCTBA BOJBI: B3aUMOJECHCTBUE C METAJNIAMH, OCHOBHBIMH M KHCJIOTHBIMU
OKCHJAMHM, pa3lio)keHHe U oOpa3oBaHHe KpHUCTAJUIOTHApaToB. Peakuuu ruapatainuu B
OpPraHMYECKON XUMHHU.

['Maponn3 opraHUYecKWX M HEOpraHWYeckux coenuHeHuil. HeoOpaTumblii  ruaponus.
OOpaTuMBIii THIIPOIN3 COTIEH.

['uponu3 opraHMuecKUX COSIUHEHHUH U ero MPakTUYeCcKoe 3HauUeHUe JJIs MOJTyUYeHU s TUAPOIIN3-
HOIO CIupTa W MblIa. buonornueckas posib THAPOJIM3a B IUIACTUYECKOM M DHEPTETHYECKOM
oOMeHe BEIIEeCTB U YHEPTUH B KIIETKE.




OKHCITUTENEHO-BOCCTAHOBHUTENbHBIC peakimu. CterneHb okucieHus. OmpenelneHne CTerneHu
okucieHus 1o ¢opmyne coenuHeHuda. IloHsTHe 00 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuax. OKUCICHNE U BOCCTAHOBJICHUE, OKUCIIUTENb U BOCCTAHOBUTEIIb.

DIEKTPOAN3. DNEKTPOJIU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpOIECcC. DIEKTPOIU3 pac-
IUIAaBOB M PAacTBOPOB Ha IpuMepe XJopuaa Hatpus. [IpakTuueckoe MpUMEHEHHUE IIEKTPOIIH3a.
DNEKTPOIUTHUECKOE MOTYUCHUE aTIOMUHUSL.

HMemouncrpanuun. [Ipespamenue kpacHoro docdopa B Oenbiii. O30HaTOp. Momenn MOJIEKyIl H-
OyraHa u u3o0yraHa. 3aBHUCHUMOCTb CKOPOCTH pPEaKIHMH OT MPHUPOJAbI BEUIECTB Ha IpUMEpe
B3aMIMOJICHCTBHSI PACTBOPOB PA3IMYHBIX KHUCIOT OJWHAKOBOW KOHIEHTPAIMU C OJUHAKOBBIMU
rpaHyllaMd IUHKAa W B3aUMOJCHCTBHS OJUHAKOBBIX KYCOYKOB pa3HbIX METaUIOB (Maruus,
LMHKa, jKejie3a) C COJITHOM KuCIoToM. B3aumonelcTBue pacTBOPOB CEPHOM KHUCIOTHI C
pacTBopamMH THOCYyJIb(aTa HaTpusl pa3IUYHONM KOHIEHTpAlMd U TemrmepaTypsl. Mozenb
KUISIIETo cios. PasnokeHue mepokcujaa BOJAOpOJa C IOMOIIBI0 Karanusaropa (OKcuaa
mapranna (IV)) m kartamasel ceiporo msca u ceiporo kaptodens. Ilpumeps HeoOpaTUMBIX
peakiuii, UAYIUX ¢ 00pa30BaHUEM OCaJIKa, Ta3a WU BOJbL. B3anmoaelcTBUe INTHS U HATPHS C
Bojoi. [Tonyuyenne oxcuna docdopa (V) U pacTBOpeHHE €ro B BOJE; UCIBITAHUE MOTYYEHHOTO
pactBopa makmycoMm. OOpa3mbl KpUCTALIOTHAPATOB. VcHbITaHuEe PacTBOPOB DJIEKTPOJIUTOB H
HEDJIEKTPOJIUTOB Ha MpPEeIMEeT AUCCOIUAIMU. 3aBUCUMOCTh CTEIEHH JIIEKTPOIUTHYECKON
JIMICCOIIMALIMU YKCYCHOM KHCIIOTBI OT pa30aBieHus pactBopa. ['maponms xapOupa KaibIusl.
['unponu3 xkapOOHATOB MIETOYHBIX METaIOB W HUTpaToB IuHKa uiu cBuHna (II). Ilomydenue
mbiTa. Ilpocreiimme OKHCIMTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMH: B3aWMOJICHCTBHE ITMHKA C
COJITHOM KHCIIOTOM M Kene3a ¢ pactBopoM cynbdara menu (II). Moxens snexTponusepa.
Moiernb 37IEeKTPOIM3HON BaHHBI IS TIOTYYEHUS aTFOMUHHUS.

JlabopaTopubie omnbIThl. 7. Peakius 3aMenieHUss MeIu >KEeNe30M B PacTBOpEe MEIHOTO
Kynopoca. 8. Peakuuu, nayuie ¢ odOpazoBaHueM ocajka, rasa u Bojsl. 9. [lonydenue kucnopona
pa3joXKeHHeM MEepOKCUAa BOJOpOJa ¢ Mmomollblo okcuaa mapranua (IV) um karamasel ceIporo
kaprodens. 10. ITomyuenue Bogopoia B3aMMOJCHCTBUEM KHCIOTHI ¢ MUHKOM. 11. Pazmmunbie
CIIly4au THAPOIIN3a, COJNeH.

Tema 4

BemecTrBa u ux cBoiicTBa

Mertannel. BzaumoneiictBue MeTalioB ¢ HeMeTallle, i (XJIOpOM, CEpo U  KHCIOPOJOM).
B3aumoneiicTBue 1IENOYHBIX U IIEI0YHO3EMENIbHBIX METAIJIOB C BOJOM. DIEKTPOXUMHUECKUN
pSA HaNpsDKEHUM MeTauloB. B3auMOJEeNCTBHE METAUIOB C pacTBOpAaMU KHCIOT MU COJIEH.
AmomuHoTepMusi. B3aumoieiicTBre HaTpusi C ITAHOJIOM U (PEHOJIOM.

Koppo3uss meramnos. lloHATHE O XMMMUYECKOHM M DIIEKTPOXMMUYECKOM KOPPO3MHM METAJUIOB.
CrniocoOBl 3aIlUThl METAJIIOB OT KOPPO3HUH.

Hemerannbl CpaBHUTENbHAS XapaKTEPUCTUKA IAJIOTEHOB KaK HauboJiee TUIUYHBIX MPEe/ICTaBUTE-
neil HemerayuioB. OKHCIMTENbHbIE CBONMCTBA HEMETANJIOB (B3aUMOJEHCTBHE C METaulaMd U
BOJIOpoJIoM). BoccraHoBHTENBHBIE CBOICTBa HeMeTauIOB (B3auMojieiictBue ¢ Oonee
AIIEKTPOOTPHULIATEILHBIMU HEMETAIIJIAMH U CIIOXKHBIMU BEIIECTBAMH-OKHUCIUTEINSMN).

Kucnorsl Heopranmueckue u opranudeckue. Knaccudukanus kucnor. XuMuyeckre CBOMCTBa
KHCJIOT: B3aWMOJICWCTBHE C METaUIaMH, OKCHJIaMH METaJJIOB, THJPOKCHIAMU METaJlIOoB,
coimsimMu,  cnupramu  (peakuus  orepudukanuu). OcoOble  CcBoWcTBA  a30THOM M
KOHILICHTPUPOBAHHOM CEpHOMN KUCIIOTBHI.

OcHOBaHMs HeopraHuyeckue M opraHuueckue. OCHOBaHUS, MX Kiaccuukauus. XUMHUYECKUE
CBOICTBa OCHOBaHUM: B3aMMOJEIHCTBUE C KHCIOTAMU, KHUCIOTHBIMH OKCHUIAMH M COJISIMU.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHMM.

Comu. Knaccuduxarus coseid: cpeHue, KUCIble W OCHOBHBIE. XMMHYECKHE CBOMCTBA COJIECH:
B3aMMOJIEMCTBUE C KUCIOTAMHU, LIEII0YaMU, MeTalaMu U coisiMu. IIpencraBurenu coneit u ux
3HaueHue. XJIOpUJ HaTpus, KapOoHaT Kambuus, Qochar Kampuus (CpeIHUE COJIN);




THJIPOKAapOOKaTHl HATPUs U aMMOHUA (KHCIIBbIE COJIN); THIpoKkcokapOonaT meau (II) — mamaxut
(OCHOBHasI COJIb).

KadecTBeHHblE peakiuu Ha XJIOpPHUA-, cyiabpaT-, ¥ KapOOHAT-aHMOHBI, KAaTHOH AaMMOHHS,
katronsl xenesa (1) u (III).

I'eneTryeckas CBsI3b MEXY KJIaCCAMU HEOPraHUYECKUX U OPraHMYECcKuX coennHeHuii. [lonarue
0 F€HETUYECKOM CBSI3M U F'€HETUYECKHX psax. [ eHeTnueckuil psa Meramia. ['eHeTuueckuil psa
HemeTaiia. OCOOEHHOCTH T€HETHUECKOTO Psijia B OPraHMYECKOW XUMUH.

Jemoncrpanuu. Komekuus o0pas3noB MerauioB. B3aumopelcTBhue HATpusi U CypbMBbl C
XJIOpOM, jKejie3a ¢ cepod. ['opeHue MarHus U allOMHHMS B Kuciopone. BzaumopelictBue
LIEJIOYHO3EMENBbHBIX METAJZIOB C BOAOM. B3amMmonelicTBue HaTpus € JTAaHOJIOM, LUHKA C
YKCYCHOM KMCJIOTOW. AIFOMHUHOTEPMUSA. B3auMoaercTBue MeAU ¢ KOHUEHTPUPOBAHHOM a30THOMU
KHCIOTOM. Pe3ynbTaTel KOPpPO3MM METaUIOB B 3aBUCHMOCTH OT YCJIOBUM €€ IPOTEKaHUS.
Komnekuust 06pasiioB HemeTauioB. B3auMojeilicTBue XJIOPHOW BOJBI C PacTBOPOM Opommuja
(vommpa)  kamus.  Kosulekuus — NpUPOAHBIX — OpPraHUYECKUX — KUCIOT.  Pa3baBnenue
KOHILICHTPUPOBAHHOM CEPHOM KUCIIOTHI. B3anmonencTBre KOHUEHTPUPOBAHHON CEPHON KUCIIOTBI
C caxapoMm, Le/uIojo30i U Meabpto. OOpasibl MPUPOIHBIX MHHEPAJIOB, COAEPKAIIUX XJIOPUA
HaTpus, KapOoHaT Kaipuus, (ocdar kampius u ruppokcokapdoonar memu (II). OOGpasmbr
IUILEBBIX MPOJYKTOB, COACPXKAIIUX T'MIPOKAapOOHAThl HATPUS U aMMOHHUSA, UX CIIOCOOHOCTH K
Pa3IoKEHUIO MpU HarpeBaHuu. ['amenue conpl ykcycoMm. KauecTBeHHbIE peakliiy Ha KAaTHOHBI U
AQHUOHBI.

JlabopaTopubie omnbIThl. 12. McnbiTanue pacTBOpPOB — KHUCIOT, OCHOBAaHUN U  coJsiel
uHAMKaTopamu. 13. B3aumozeicTBHE COJISHOM KHUCIOTBI M PACTBOPA YKCYCHOM KHCIOTBI C
Metaiamu. 14. BzaumopeicTBHE COJISHOW KHUCIOTBI U pacTBOpa YKCYCHOM KHCIOTBI C
OCHOBaHUsAMHU. 15. BzauMmopelcTBHE COJIIHOM KHCIOTBI M pacTBOpa YKCYCHOM KHCIIOTBI C
coimsiMu. 16. [lomyuenue u cBoiicTBa HEpaCTBOPUMBIX OCHOBaHMM. 17. I'maponus XjaopuaoB u
alleTaToB IMIEJIOYHbIX MeTawioB. 18. O3HakoMiIeHHME C KOJUIEKLHUSMHU: a) MEeTaiioB; 0)
HEMETAJJIOB; B) KHUCJIOT; I') OCHOBAHWH; 1) MUHEPAJIOB U OMOJIOTHUECKUX MATEPHUAIOB, COJEP-
JKAIIUX HEKOTOPBIE COMIH.

IIpakTuyeckas padGora Ne 2. PemieHue sKCIEepUMEHTalIbHBIX 337a4 Ha HIACHTH(PHUKALUIO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.




TemaTnueckoe muannposanue 10 kiace:

No Tema ypoxka KonnuecTBo KonnuectBo
ypoka 4acoB KOHTPOJIbHBIX
u
NPaKTUYECKUX
pabor
BBenenune 2 4
1 IIpeamer opranndeckoi XuMun. Mecro u posib 1
OpraHMYECKON XMMUHU B CUCTEME HayK O IIPUPOJIE.
Teopust cTpoeHUs OpraHUYECKUX coenuHeHnn A. M.
byrnepoa
2 Crpoenue atoma yriiepoja. Banentnsie cocrostaust | 1
aToMa yriepoja
Tema 1. CTpoeHue u Ki1accCH(PMKALUS OPraHUYECKUX COeIMHeHUH 7 4
3 Knaccudukanmsi opraHmueckux coeauHEeHUN 1
4 OCHOBBI HOMEHKJIATypbl OPraHuYeCKUX 1
COE€IMHEHUN
5 WN30mepust B OpraHnyeCcKoOil XMMUU U €€ BUBI 1
6 KoHntpoinbnas padora Ne 1 mo teme « CtpoeHue u 1 1
KJIacCU(UKAIUS OPTaHMYECKUX COSTMHEHHID)
Tema 2. YruaeBogopoasi 11 4.
7 [TpupoaHbIe HCTOUHUKH YTIeBO10poaA0B. HedTh, 1
IIPUPOJHBIN a3, KAMEHHBIN YroJib
8 AJKaHBI: CTPOCHUE, HOMEHKJIIATypa, MOJIy4eHUe U 1
¢uznyeckue cBoiicTBa. XMMUYECKHE CBOWCTBA
QIKAHOB
9 AJIKEHBI: CTpPOEHUE, U30MEPUs, HOMEHKJIaTypa, 1
¢u3nyeckre CBOMCTBA, NOTydeHHe. XUMUYECKHe
CBOMCTBA aJIKEHOB
10 ATIKHHBI: CTPOEHHUE, U30MEpHs1, HOMEHKJIATypa, 1
¢duznyeckue cBOMCTBA, oyyeHue. XUMUYECKUe
CBOWCTBA aJIKUHOB
11 AnKagueHbl: CTpPOEHUE MOJIEKYJI, U30MEpUs U 1
HOMEHKJIaTypa. XUMHUYECKHEe CBOMCTBA
ankagueHoB. Kayuyku. Pesuna
12 [{uknoankaHbl: CTpPOSHHUE, H30MEPHUS, 1
HOMEHKJIaTypa , CBOMCTBA
13 ApomMaTndecKkue yriieBoaopo bl (apeHsbl) 1
14 ['eneTnueckasi CBA3b MEXIY KJIaCCaMU 1
YIJI€BOJIOPOIOB
15 O0600611eHre 3HaHU TT0 TeMe «YTJIEBOJIOPOJIB». 1
[ToaroToBka K KOHTPOJILHOM paboTe
16 Konrtponbnas padora Ne 2 o Teme 1 1
«YTIIEeBOIOPOABD)
Tema 3. CiupTthl ¥ (eHOJBI 2 4.
17 CnupThl: cocTaB, KIacCu(pUKaLUs U U30MEpUs 1

CIIMPTOB. XHUMHUYECKHE CBOMCTBA MNpEaACIIbHBIX
OJHOATOMHBIX 1 MHOT'OATOMHBIX CITMPTOB




18 ®denout: cTtpoeHe, PU3NIECKUE U XUMUYECKUE 1
cBoiictBa. [Ipumenenue denona

Tema 4. Anbaeruabl M KeTOHBI 2 4.

19 Anpreruasl: KiaaccuuKkays, n3oMepus, 1
HOMeHKIaTtypa. CTpoeHue MOJIeKy U PU3nYecKue
CBOICTBA aJIbJICTUIOB

20 XuMuueckne cBoicTBa ajibaernnos. Kauecrsennrle | 1
peakuun. KeToHbl

Tema 5. KapOoHOBBIE KHUCIIOTHI, CIIOKHBIC 3(DUPHI, JKUPHI S5 .

21 KapOoHOBBIE KUCIIOTHI, UX CTPOCHHE, 1
KJlaccugukanus, HoMeHkiIaTypa. Puznuecku
CBOMCTBA MpPEACIIbHBIX OJITHOOCHOBHBIX KAPOOHOBBIX
KHCIIOT

22 XHUMHYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT 1

23 Crnoxusle 3¢upsl. Kupsl. Mbima u CMC 1

24 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1

25 Kontposnbnas padora Ne 3 o teme «KapboHoBbIe 1
KHUCJIOTHI M UX TIPOU3BOJIHBIE)

Tema 6. YrueBoasl 3 4.

26 YTreBoibl, KX COCTaB U KlacCU(DUKAITUS. 1
MoHocaxapuel

27 ["'exco3bl. ['r0k03a u GpykTo3a 1

28 [Tonucaxapuasl. Bakneimme npeacTaBuTen 1

Tema 7. A3oTcoaep:xaiue coequHeHus 6 4.

29 AMUHBI: CTpOCHUE KIacCH(pUKaIusi, HOMEHKIaTypa, | 1
MoJay4YeHre. XMMHYECKHUE CBOMCTBA aMUHOB

30 AMUHOKHUCIOTBI: COCTaB U CTPOSHUE MOJIEKYII. 1
CBolicTBa aMUHOKHCIIOT, UX HOMEHKJIATYpa,
MOJTy4YeHUe

31 benku kak Ononoiaumepsl, UX OMOJIOTHYECKUE 1
¢ynkuuu. 3HaueHne 6EIKOB

32 HykI1lenHOBBIE KHCIOTHI 1

33 O00011IeHNE ¥ cUCTEMATH3AIMs 3HAaHUH 00 1
yrIeBOJIax a30TCOAEPIKANIINX COSTMHEHUSX.

34 Kontponbnas pabora Ne 5 o teme «YriaeBoab 1

a30TCOoACPKAIINC COCAUHCHU S




TemaTnueckoe miiannposanue 11 kiaace

Ne Tema ypoka KosmmuectBo KomnuectBo
ypoka 4acoB KOHTPOJIbHBIX
51
MIPAKTUYECKUX
pabor
Tema 1. Ctpoenue aroma u nepuogudeckuii 3akon /I. M. MenneneeBa 3 u
1-2 ATOM — CIIOKHAs 4acTUIa 2
3 Ilepnoueckuil 3aKOH U CTPOCHUE aToMa 1
Tema 2. Ctpoenue BemecTBa 12 y
4 HonHas xuMu4eckas CBI3b 1
5 KoBanenTHass xumMudeckas CBA3b 1
6 Meramindeckas XUMUUECKas CBI3b 1
7 Bonopoanas xumudeckas CBs3b 1
8 [Tonmmmepbr 1
9 ["a3000pasHbIe BemecTna 1
10 JKunkue Bemecrsa 1
11 TBepasble BelecTa 1
12 JlucniepcHbIe CHCTEMBI 1
13 Cocras BemecTBa. Cmecu 1
14 O6o6menue. [loaroroBka K KOHTPOJIBHOH paboTe 1
15 KoHntposbnas padora Ne 1 mo teme «CtpoeHue 1 1
BEILIECTBAY
Tema 3. XumMuyeckue peakuuu 9 .
16 [TonsiTHE O XMMUYECKOM peakuuu. Peakiuu, 1
uaymue 6e3 N3MEHEHHUs COCTaBa BEIIeCTBa
17 Knaccudukanus XMMHUECKUX peaKlIni, 1
MPOTEKAIONINX C N3MEHEHHEM COCTaBa BEIIECTB
18 CKOpOCTh XUMHYECKON peaKIinu 1
19 OO0paTuMoCTh XUMUYECKOH peakiuu. Xumuyeckoe | 1
pPaBHOBECHE U CTIOCOOBI €r0 CMEIEHUS
20 Ponb BOAIBI B XUMHUYECKHUX PEAKIIUIX 1
21 ['upponus 1
22 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU. 1
DneKTpoauns3
23 O6o6menne. [ToaroroBka K KOHTPOJIBHOH paboTe 1
24 Konrtponbnas padora Ne 2 o Teme «XuMHUecKue 1 1
peaKIum»
Tema 4. BemiecTBa u ux cBoiicTBa 7 4
25 Meraibl 1
26 Hemeramier 1
27 Kucnotsr 1
28 OcHoBaHUS 1
29 Coin 1
30 ['eneTnueckas CBA3b MEXIY KJIaCCaMU 1
OpPTaHWYECKUX ¥ HEOPTraHMYCCKHUX BEIICCTB
31 Kontponbnast pabora Ne 3 mo teme «BemiectBa u 1 1
HUX CBOMICTBay
Tema 5. XumMnuyeckuii npakTukyMm 3 4.
32 IpakTrueckas padora Ne 1 |1 |1




[Tonydyenune, coOnpaHue M pacrio3HaBaHHUE T'a30B

33 [IpakTudeckas padora Ne 2 1 1
Penienre sKkCriepuMEHTAIILHBIX 3371a9 Ha
UACHTU(DHUKAIINIO OPTAaHUIECKUX U HEOPTAHHUUECKUX
COCTUHEHUN.

34 O06o0maromuii ypok 1

C=RU, O=I'BOY COLU Ne1
n.r.7. besenuyk,
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E=bez-sl@yandex.ru
00be73e31d5ad857ad
2021.03.27 11:55:14+04'00'



		2021-03-27T11:55:14+0400
	00be73e31d5ad857ad
	Энговатов Олег Александрович




