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IIporpamma kypca xumuu s 10-11 knaccos

(0a30BbIii YPOBEHB)

(Fabpuensa O. C. [Iporpamma kypcea xumun uist 8-11 kmaccoB 0011e00pa3oBaTeIbHBIX YIPEKACHUN
/0. C. T'abpuenss. — 2-e u3., nepepad. u nomn. — M. : JIpoda, 2005.)

[osicHuTeIbHAS 3aNIUCKA

[Iporpamma 6a3oBoro kypca xumuu 10—11 kaccoB oTpaxkaeT COBpeMEHHbIE TEHICHIINMH B IIKOJIb-
HOM XUMHUYECKOM 00pa30BaHUM, CBSI3aHHBIC C pehOpMHUPOBAHUEM CPEIHEN IIKOIIBI.

Kypc paccunrtan Ha 1—2 4 B Henento. [loaToMy nepen aBTOpoM CTOsIa HEMPOCTas 3a7a4a: coxpa-
HUTbH LEIOCTHOCTb U CUCTEMHOCTb Y4eOHOT0 MpeIMeTa 3a CTOIb HEOOIBIIOE, JKECTKO JTUMUTHPOBAHHOE
yueOHO€e BpeMs, OTIYIIEHHOE Ha u3yuyeHue XuMuu. Ciae10Bano Takxke y4ecTb TO, YTO, BEPOSTHO, YaCTh
BBIITYCKHUKOB CPEIHEH IIKOJIBI (ITyCTh Ja)ke HEeOOJbIas) BCe-TaKH PEUIUT H3MEHUTH HAIIPABJICHHE
JalbHeNIIero o0pa3oBaHus B By3€ U UM MOTpeOyeTcs 3HAHUE XUMHUH.

bruta mpoaenana AuTeNbHAS U CKPYITyJIe3Hasi padoTa 1o 0T0opy coaepKaHus y1eOHOTo mpeaMeTa
6a30BOro ypoBHs. ABTOp CMEET HaJICSIThCS, YTO IIPOrpaMMma:

* T03BOJISIET COXPAHUTh JOCTATOYHO LEIOCTHBINA U CUCTEMHBIN KypC XUMHUHU, KOTOPBII
dbopMupoBacs Ha MPOTSHKEHUU JAECATKOB JIET B COBETCKOM M POCCUIMCKOM IIKOJIE;

* MPEACTaBISAET KypC, OCBOOOXKACHHBIN OT U3JIHUIIHE TEOPETU3UPOBAHHOIO U CIOXKHOTO MaTepuaia,
U1 OTPabOTKH KOTOPOTO TpeOyeTcsl HeMallo BpeMEHU;

* BKJIIOYAET MaTepuall, CBSI3aHHBIN ¢ TIOBCETHEBHOM JKM3HbIO YEJI0BEKa, TaKkKe ¢ OyayIien mpogdec-
CHOHAJIBHOW JIEATEIbHOCTHIO BBIITYCKHUKA CPEHEN LIKOJIbI, KOTOPAsi HE UMEET SIPKO BBIPAXKEHHOU CBSI3H C
XHMUCH;

* TOJHOCTBIO COOTBETCTBYET CTAHAAPTY XMMHUECKOTO 00pa3oBaHus CpeAHEH HIKOJIbI 0a30BOTO
YpPOBHSI.

MeTo1010rHYeCcKO OCHOBOM MOCTPOEHUSI yYEOHOTO CO/Iep:KaHus Kypca XUMUHU 0a30BOT0 YPOBHS
JUTSL CpeTHEH IIIKOJIBI SIBIJIACH WJIes MHTETPUPOBAHHOTO Kypca, HO HE €CTECTBO3HAHMS, @ XUMHH. Takoro
Kypca, KOTOPBIN OJIM30K U MOHATEH ThICSUaM POCCUICKUX YUUTENeH U JOCTYNEeH U UHTEPECEH COTHAM
TBICSY POCCUNUCKHUX CTAPIICKIACCHUKOB.

[lepBas unes Kypca — 3TO 8Hympunpeomemuas uHmezpayus yaeOHONH TUCIUTITUHBI «XUMHUS.
Wnest Takol MHTErpalvy TUKTYET CISAYIOIYI0 OYEPETHOCTh U3YUEHUs pa3/iejoB XUMHH: BHavaie, B 10
KJIacce, u3yJaeTcs opraHndeckast XuMus, a 3atem, B 11 kmacce, — oOmras xumus. Takoe CTpyKTypUpOBaHHe
00YyCJIOBJIEHO TEM, UTO KypC OCHOBHOM IIKOJIBI 3aKaHYMBAETCSl HeOOMbuM (10— 12 1) 3HaKOMCTBOM C
OpPraHMYECKUMHU COCTUHEHUSIMU, TOATOMY HEOOXOIUMO 3aCTaBUTh «Pad0TaTh» HEOONBIIUE CBEICHHUS 10
OpraHuyeckoil xumuu 9 kiacca Ha Kypc oprannueckoi xumuu B 10 knacce. Ecnu ke u3yuath
OpPraHMYECKYI0 XUMHUIO uepe3 roj, B 11 kiacce, 370 OyAeT HEBO3MOXKHO — Yy CTapIIEKIACCHUKOB HE
OCTaHETCS MO OPraHUYECKON XMMUU OCHOBHOM IIKOJIBI JaJI€€ BOCIIOMUHAHUM.

Kpowme toro, usyuyenue B 11 kitacce ocHOB 00IIe€l XUMHH MO3BOJISET CPOPMHUPOBATH Y BHITYCKHUKOB
CpeIHel MIKOJIbI IPEICTaBICHNE O XUMHUH KakK O LIEJIOCTHOM Hayke, M0Ka3aTh €IMHCTBO €€ MOHSITHH, 3a-
KOHOB U T€OPU, YHUBEPCAIBHOCTh U MPUMEHUMOCTb UX KaK JJII HEOPTraHUYECKOM, TaK U JJIsl OpraHu4eCcKOi
XUMUHU.

Hakonern, moaasstoiiee O0JbIIMHCTBO TECTOBBIX 3amanuii EI'D (6onee 90%) cBs3aHbI ¢ 001ICH 1
HEOPraHWYECKOW XUMHUEH, a MOTOMY B 11, BBIYCKHOM KJacce JIOTHYHEE N3y4aTh UMEHHO 3TH Pa3/ieiibl
XUMHH, YTOOBI MAaKCUMaJIHHO MTOMOYb BBITYCKHUKY MPEOJI0JIETh ATO CEPbE3HOE UCTIBITAHUE.

Bropas nnest kypca — 3T0 meorcnpeomemuas ecmecmeenHOHAyYHAs uHme2payus, O3BOJISIOIIas Ha
XUMHUYECKOH 6a3e 00beTUHUTH 3HAHUS (PU3UKH, OMOJIOTUH, reorpaduu, SKOJIOTHH B JUHOE TOHUMAaHNe
€CTECTBEHHOI'0 MUPa, T. €. CPOPMUPOBATH LEIOCTHYIO €CTECTBEHHOHAYUHYIO KapTHHY MUpPa. ITO MO3BOJIUT
CTapIIEKIACCHUKAM OCO3HaTh TO, YTO 0€3 3HaHUsI OCHOB XMMHUHU BOCIIPUATHE OKpPYXKAIOIIero Mupa Oyaer
HETIOTHBIM U YIIEPOHBIM, a JIFOIU, HE TIOJYYHBIIINE TAKMX 3HAHUH, MOTYT HEOCO3HAHHO CTAaTh OMACHBIMHU
JUISL 9TOTO MUpPa, TaK KaK XUMUYECKH HETPaMOTHOE OOpalleHre ¢ BEMeCTBaMH, MaTepralaMy U MpolieccaMu
TPO3UT HEMAJIBIMU O€TaMH.

Tpetbs unest Kypca — 3T0 unmezpayus XUMU4ECKUX 3HAHUll ¢ 2yMAHUMAPHLIMU OUCYUNTUHAMU.
HUCTOPHUEH, TUTEPATYPOMl, MUPOBOI XYJ0KECTBEHHON KYJIbTYPOil. A 3TO, B CBOIO OUEPEh, TO3BOJISET
CpeacTBaMH Y4eOHOTO TpeIMETa MOKa3aTh Poib XUMHUH B HEXUMHUYECKOH cepe denoBeueckoit
NeSITeIbHOCTH, T. €. OJTHOCTHIO COOTBETCTBYET I'yMaHHU3aI[MN U T'yMaHuTapu3anuu ooyuyenus. Kypc
paccuuTaH Ha J1Ba Tofa o0ydeHws 1mo 1 4 B HEJIeNI0 WM Ha OJWH roJl o0ydeHus mo 2 4 B Heaento. Cienyer
MOAYEPKHYTh, UTO OTOOpaHHOE AJisi 6a30BOr0 YpOBHS 00yUEHUSI XMMHHU COJIEp KaHNEe MTO3BOJIIET U3y4aTh €ro



U B peKuMe 2 4 B HeJen0. B aToM ciydae y ydanuxcs NosiBIsSIETCS BO3MOXKHOCTh HE MIPOXOAUTH, a U3yYaTh,
HE 3HAKOMUTBCS, @ BBIyUHBaTh 3TO cojaepxkanue. [IpumepHoe pacnpeneneHne 4acoB, peaycMaTpUBaroIee
MoCJIeAHUM BapuaHT u3ydyeHus xumuu B 10—11 knacce, ykazaHo B 3HaMEHaTelle BPEMEHH,
PErIaMeHTHPYIOIIETO U3yUYeHHE YUeOHOM TEMBI.

Kypc ueTko nenurtces Ha ABE 4acTH: OpraHudecKyro XuMuro (34/68 1) u oburyro xumuto (34/68 1).

TeopeTnyeckyro OCHOBY OPraHM4ECKON XUMHUH COCTABIISIET TEOPUs CTPOEHUS B €€ KJIaCCUYECKOM
[IOHUMAaHUU — 3aBHCUMOCTH CBOWCTB BELIECTB OT UX XUMHUUYECKOTO CTPOEHHUS, T. €. OT PACIIONIOKEHUS
aTOMOB B MOJIEKYJIaX OPTaHMYECKUX COEUHEHUMN COTJIACHO BAJIEHTHOCTU. DJIEKTPOHHOE U MPOCTPAHCT-
BEHHOE CTPOECHUE OPIraHUYECKUX COEAMHEHUN IPU TOM KOJIMYECTBE YaCOB, KOTOPOE OTIIYIIEHO HA N3yUYEHUE
OpraHMYEeCKON XMMHH, pACCMaTPUBATh HE MPEACTABIISETCS BO3MOXKHBIM. B conepxanuu kypca
OpPTraHUYeCKOM XMMHH CHIEJIaH aKIEHT Ha MPaKTHYECKYI0 3HAYMMOCTh yueOHOro Marepuana. [loatomy
M3y4YEHUE NIPEACTABUTENEH KaX/I0r0 KJIacca OPraHMYeCKUX COEAMHEHUN HAUMHAETCS C PAKTUYECKOM
IIOCBUIKM — C UX MOJIY4eHHs. XMMHUYECKUE CBOWCTBA BELUIECTB pACCMATPUBAIOTCS CYTy0O IparMaTHueCKH
— Ha OpeIMET UX IMPAKTUYECKOTO NPUMEHEHUA. B 0OCHOBY KOHCTpyHupOBaHUs Kypca IOJI0KEHA Uies O
MIPUPOIHBIX UCTOYHUKAX OPraHUYECKUX COEIMHEHUHN U UX B3aUMOIPEBPAIICHHUSX, T. €. UJIEU T€HETHYECKON
CBSA3U MEXAY KJIACCAMH OPTaHMUYECKUX COCIUHEHUN.

Teopernueckyro OCHOBY Kypca 0011ell XMMHH COCTABJISIIOT COBPEMEHHBIE NPEACTABICHUS O
CTPOCHHH BeIeCTBa (IEPUOIUIECKOM 3aKOHE U CTPOCHHUH aTOMa, TUTIaX XUMHUYECKHUX CBS3€i, arperaTHOM
COCTOSIHMM BEILECTBA, IOJMMEPAX U JUCIIEPCHBIX CUCTEMAaX, KAUYECTBEHHOM U KOJIMYECTBEHHOM COCTABE
BEIIECTBA) U XMMHUYECKOM Mpoiiecce (Ki1accuGuKanuyu XMMAYECKUX PeaKkIuii, XUMHUIECKONH KUHETUKE U
XMMHUYECKOM PaBHOBECUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLECCAX ), aJallTUPOBAaHHbIE IO KYPC,
paccunTaHHbIld HA 1—2 4 B HeAento. PaKkTUYECKYI0 OCHOBY Kypca COCTaBIsI0T 00001IeHHbIE
IIPEJICTaBICHMSI O KJlaccaX OPraHUYECKUX U HEOPraHUYECKUX COCUHEHHUM U uX cBoicTBax. Takoe mo-
CTpOeHHE Kypca 00111ell XMMHUH MTO3BOJISIET MTO/IBECTH yUYaIIUXCsl K MOHUMAaHUIO MaTepUaIbHOCTH U TIO3HA-
BaE€MOCTH MHpa BEIIECTB, PUYMH €r0 MHOT000pa3us, BceoOIIel CBsI3u sBieHuil. B cBoro ouepens, 3To gaet
BO3MOYXHOCTh yYalllUMCS JTy4YIlle YCBOUTh COOCTBEHHO XMMHUECKOE COJIEPKAHUE U MOHATH POJIb U MECTO
XUMHH B CHUCTEME HayK O mpupoje. Jloruka u cTpykTypupoBaHuE Kypca MO3BOJISAIOT B MTOJIHOM Mepe
MCMOJIb30BaTh B 00YYEHUH JIOTUUECKUE ONEPALIMN MBIIIUIEHUS: aHAJIU3 U CUHTE3, CPAaBHEHHE U aHAJIOTHIO,
CHCTEMATHU3aIMI0 U 0000IIeHHE.

JlanHas nporpamma peanu3oBaHa B yueOHukax: ['abpuensa O. C. Xumus. 10 k1. ba3oBelii ypoBeHb.
— M.: Ipoda (2005r.); T'abpuensu O. C. Xumus. 11 k. bazossiii yposeHb. — M.: JIpoda (BwIiieT B CBET
B 2006 T.).

10 KJIACC (OPTAHUYECKAS XUMMUA)
(1 g B HEOeNmtO, Bcero 34 u)

Beenenue (1/1 4)

[Ipeamer oprannueckoit xumun. CpaBHEHUE OPTaHUYECKUX COCTMHEHHM ¢ Heoprannueckumu. [lpu-
POJIHBIE, UCKYCCTBEHHbIE 1 CHHTETUYECKHE OPraHUYECKUE COCAMHEHHUS.

Tema 1

Teopusi crpoeHust oprannyeckux coeounenuii (2/6 u)

BanentHocTh. XMMHUECKOE CTPOCHUE KAK MOPSAOK COEIUHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJIeHTHOCTH. OCHOBHBIE MOJIOXKEHUS TEOPUU XUMUYECKOTO CTPOCHUS OpraHuYecKux coequHeHuil. [lonstue
0 TOMOJIOTHH U TOMOJIOTaX, M30MEPHH U U30Mepax. XUMUUEcKue GOpMyJIbl U MOJEIIN MOJIEKYI B
OpraHN4YeCKON XUMHH.

JeMoHcTpanuu. Mozaenu MOJIEKyJI TOMOJIOTOB M U30MEPOB OPTraHNYECKUX COEIMHEHU.

Tema 2

YrieBoaopoabl M UX NPUPOAHbIE UCTOYHUKH (8/16 4)

[Tpuponnseiii ra3. Ankansl. [IpupoaHblii ra3 kak TommBo. [IpenMymiecTBa npupoIHOTo raza nepes
JOpYruMu BujgaMu ToruinBa. CocTaB IpUPOJHOTO Ta3a.

AJIKaHBI: TOMOJIOTHYECKHUH PsiJl, ©30MEPHUSI 1 HOMEHKJIaTypa ajJKaHOB. XUMUYECKUE CBOMCTBA
aJIKaHOB (Ha MpUMeEpe MeTaHa U 3TaHa): TOPEHUE, 3aMEIlIEHUE, pa3JIoKEHUE U JeruapupoBanue. [Ipumene-
HUE aJIKaHOB Ha OCHOBE CBOMCTB.

A 11 K € H bl. DTHIIEH, €ro MoJy4eHue (IeruApupoOBaHUEM 3TaHa U JeruapaTalnuen 3TaHona). XuMu-
YeCKHe CBOWCTBA 3THJIEHA: TOPEHHE, KaUeCTBEHHbIE peakinu (obeciBeurnBanne OpOMHON BOJIBI M pacTBOpa
MepMaHraHaTa Kajius), rufparanus, noiumepusanus. [lonusTuieH, ero cBoicTBa U MpUMEHEHHE.
IIpuMeHeHne ITHUIIEHAa HA OCHOBE CBOMCTB.



AnxanueHsl ¥ kayayku. [ToHsTHe 00 ankaaueHax Kak yrieBoAOpPOAax C ABYMs ABOHHBIMU CBS3SIMHU.
XUMHYECKHE CBOMCTBA OyTaaueHa-1,3 u n3onpeHa: odecBeunBaHue OPOMHOMN BOBI U TTOJIMMEPU3AITHUS B
Kayuyyku. Pe3una.

A 71K 4 H bl. ALIETHIIEH, €T0 MOJIy4eHHE MUPOJIN30M METaHa U KapOUIHBIM CIOCOO0OM. XMMHUECKHE
CBOHCTBa alleTHJICHA: TOPEHUE, 0OecIBeunBaHne OpPOMHON BOJIbI, MPUCOSAUHEHHE XJIOPOBOAOPOAA U
ruaparauus. [[puMeHeHne aleTuaeHa Ha OCHOBE CBOMCTB. Peakuiys moaumMepu3anni BUHWIXJIOPUIA.
[ToIMBUHUIXIIOPU U €T0 IPUMEHEHHUE.

Hedts. CocTas u nepepadborka Hedpt. Heprenpoaykrsl. beH3uH n nmoHsTHe 00 OKTAaHOBOM YHCIIC.

benzoun. [Tonydyenue GeH3o0a U3 reKcaHa u aleTuieHa. XMMUYEeCKHe CBOMCTBAa OeH301a: TOPEeHHE,
rajloreHupoBanue, HuTpoBanue. [Ipumenenne 6eH3051a Ha OCHOBE CBOWCTB.

JemoHcTpanum. ['openue Merana, aTuieHa, anetwieHa. OTHOLIEHHE MeTaHa, STUIIEHA, alleTUIIeHa U
OeH30J1a K pacTBOpPY IepMaHTraHarta Kajaus 1 OpoMHO# Bojie. [lonydenne sTuiieHa peakiuei qeruaparaiuu
3TAHOJIA M JETIOIMMEPU3ALINH TTOJIMATHIICHA, alleTUIIeHA KapOUIHBIM criocoOoM. Pasnioikenune kaydyka npu
HarpeBaHuu, UCIbITaHUE MIPOIYKTOB Pa3oXKeHHUs Ha HerpeneabHocTh. Komnekius o0pa3noB HeQTH 1
HEPTETIPOTYKTOB.

JlaGopaTopHblie onbIThl. 1. M3roToBienne Moeneii MoJIeKyJl yrieBoAopoaoB. 2. OnpeneneHue sie-
MEHTHOTO COCTaBa OpraHU4ecKuX coeuHeHuil. 3. OOHapy)eHHe HENPEAEIbHbIX COSAUHEHUH B KUIKUX
Heprenpoaykrax. 4. [lomydenue u cBoiicTBa aneruineHa. 5. O3HakomiieHue ¢ koJuiekiueit «HedTs u npo-
IYKTBI €€ [1epepadOTKI».

Tema 3
Kucaopoacoaep:kamme coeMHeHUs U UX HAXO0KIeHUe B kuBoil npupoae (10/19 4)

VYrneBonbl. ENMHCTBO XMMUYECKON OpraHU3alMy )KUBBIX OPraHU3MOB. XUMHUYECKUI COCTAB KUBBIX
OpPraHHU3MOB.

YrneBoapl, UX KJIaccU(PUKAIUSA: MOHOCaXapH bl (TJII0K03a), Tucaxapuabl (caxapos3a) u
noJyincaxapubl (Kpaxmai U LHeJUlios103a). 3HaYeHUE YIJIEBOI0B B KUBOM MPUPOJIE U B KU3HU YEJIOBEKA.
[lonsiTHE O peakuusAX NOJUKOHJAEHCAMU U THAPOIN3a HA IPUMEPE B3aUMONPEBPA-1LEHUMN: TITH0KO03a <>
noJyincaxapus.

I'moko3a - BemecTBO ¢ IBONCTBEHHON (DYyHKIIMEH - anbJIernJocnupT. XUMHUYECKHUE CBOHCTBA
TJIIOKO3BI: OKHCJIEHHE B INIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHUE B COPOUT, OpokeHue (MOJIOYHOKUCIIOE U
cnupToBoe). IIpuMeHenne riroKo3bl Ha OCHOBE CBOMCTB.

Crnuptsl. [lonyyenue sTaHosa OpokeHUEM TIIIOKO3bI M TUApaTanueil atuiena. ' uapokcunbHas
rpymnmna kak ¢pyHkunoHanabHas. [IpeacraBienue o BoIOpoIHON CBs3U. XMMUYECKHE CBOMCTBA dTaHOA!
rOpeHue, B3auMO/JICICTBHE ¢ HaTpHUeM, 00pa30BaHME MPOCTHIX U CIOXKHBIX 3(UPOB, OKUCICHNE B aJIbJIETHI.
IIpuMmeHeHne 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCJIEACTBUS U NPEAYIPEKICHHE.

[TonsTHE O MpeeNbHBIX MHOTOATOMHBIX CIMpTaX. [ TUIEpUH Kak MpeACTaBUTEIh MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiys HA MHOTOaTOMHBIE clIUpThI. [[puMeHenune rivmepruHa Ha OCHOBE CBOMCTB.

Kamennsrit yrons. @enoin. KokcoxuMuueckoe mpou3BOACTBO U €ro npoaykius. [lonydenue dhenona
KOKCOBAaHHEM KaMEHHOTO yriisl. B3auMHoe BIUsiHEE aTOMOB B MOJIEKYJie (peHoIIa: B3auMoJIeiiCTBHE C
THAPOKCHIOM HATpHs M a30THOM KuciIoTou. [lomukonnencanus ¢peHosna ¢ hpopMalibIeruaoM B
¢benonopopmanpaeruanyo cMmony. [lpumenenne ¢peHona Ha OCHOBE CBOHCTB.

Ansaeruasl. [lonydenue anbpaeruioB OKUCICHUEM COOTBETCTBYIOIINX CIIUPTOB. XUMUYECKUE
CBOMCTBA aJbJAETUA0B: OKUCIEHUE B COOTBETCTBYIOIIYIO KMCIOTY M BOCCTAHOBIIEHUE B COOTBETCTBYIOIINM
cnupt. [Ipumenenue ¢popmanpaeruia u ameraibae-riu1a Ha OCHOBE CBOWCTB.

KapOonoBeie kucnoTsl. [ToyueHne kapOOHOBBIX KUCIOT OKHUCICHHEM JIbJIETHAOB. XUMUYECKHE
CBOMCTBA YKCYCHOM KHCJIOTHI: 00IIE CBOMCTBA C HEOPraHMUECKUMHU KUCIOTaMU U peaklusl dTepuuKaIim.
IIpuMeHeHnEe yKCYCHOM KMCIIOTBI HA OCHOBE CBOWCTB. BhIcIIne )KMpHBIE KMCIIOTHI HAa IPUMEPE
MAJIbMUTUHOBOW U CTE€ApUHOBOM.

Croxuble 3¢upbl 1 xkUpbl. [TonyueHue cia0xkHbIX 3UPOB peakiuen srepuduxannu. CloxHbIe
3¢upsl B IpUpojie, Ux 3HadeHue. [I[puMeHenne cioxHbIX 3QUPOB HA OCHOBE CBOICTB.

XKups! kak crnoxHbIe 3QUpbl. XUMHUUECKUE CBOMCTBA XKHUPOB: THAPOIN3 (OMBUICHUE) U THAPUPOBAHHE
KUJKUX XKUPOB. [IppuMeHeHne sKupoB Ha OCHOBE CBOICTB.

JemoncTpanun. OkuciieHne cnupra B alpaeru]. KauectBeHHas peakiys HA MHOTOATOMHBIE CIIUPTHI.
Komnexnus «KameHHBIH yroib 1 MPOAYKTHI €ro rnepepaboTku». PactBopumocTs GeHona B BoJe MpH
0OBIUHOM TeMIlepaType U pu HarpeBanuu. KauecTBeHHble peakiuu Ha ¢peHon. Peakius «cepeGpstHOro
3epKajay albAEruI0B U II0K03bl. OKUCIIEHNE aJIbJIETHI0B U IIIFOKO3bI B KUCJIOTHI C IIOMOILBIO THAPOKCUAA



menu (I1). ITonydeHne ykcyCHO-3THIIOBOTO U YKCYCHO-H30aMIIIOBOTO 3¢(pupoB. Komtekuus s3pupHBIX Macel.
KauecTBenHas peakuus Ha Kpaxmad.

JlabopaTopHusblie onbIThI. 6. CBoiicTBa Kpaxmaia. 7. CBolicTBa rioko3bl. 8. CBOMCTBa 3TUIOBOrO ciupTa. 9.
CgoiictBa rauniepuHa. 10. CorictBa popmanbaeruaa. 11. CBoicTBa yKCcycHOM KMCIOTHI. 12. CBolicTBa
#UpoB. 13. CpaBHEHHE CBOICTB paCTBOPOB Mbljla U CTUPAJIBHOTO IOPOLIKA.

Tema 4

A3oTcoepxaliue coeJHHEHUsI U MX HAXO0Xk/AeHHe B :KUBOM npupoae (6/9 u)

Awmumnsl. [Tonstue 06 amunax. [lonydyenne apomaTH4eCcKOro aMuHa-aHUIIMHA - U3 HUTPOOEH3071a.
AHWINH KaK OpraHu4ecKoe OCHOBaHME. B3auMHoe BIMAHNE aTOMOB B MOJIEKYJI€ aHIJIMHA: OCJIa0JieHUEe
OCHOBHBIX CBOMCTB U B3aMOJeicTBHE ¢ OpoMHON Bo10H. [IpuMeHeHe aHnIMHA Ha OCHOBE CBOMCTB.

AmuHokucnoThl. [ToyueHne aMMHOKHMCIIOT U3 KapOOHOBBIX KUCJIOT U TUAPOJIN30M OEJIKOB. XU-
MUYECKHE CBOWCTBA aMUHOKHCIIOT KaKk aM(pOTEPHBIX OPTraHUYECKUX COCIMHEHUN: B3aUMOCHCTBHE CO LIIe-
JI0YaMH, KUCJIOTaMHU U JPYT C APYroMm (peakius noJukoHaeHcamnun). [lentuanas cBsi3b U MOJIUIETTHBL.
[IpuMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. [Tonyuenue 0enakoB peakuel MOJMKOHEHCALIUY aMUHOKUCIIOT. [lepBuuHas, BropuyHas u
TPETHYHAsl CTPYKTYpPhI O€IKOB. XUMUYECKUE CBOWCTBA OEIIKOB: TOPEHUE, IeHATYpalysl, THAPOIIU3 U I[BET-
HBIC peakuu. buoxummdeckne QyHKINHA OCIIKOB.

I'eneTnyeckas CBSI3b MEXKIY KJIACCAMH OPIaHUYECKUX COCTMHEHUM.

HyxneunoBble kucioTsl. CHHTE3 HYKJIEMHOBBIX KUCJIOT B KJIETKE U3 HYKJI€oTH10B. OOLIMii n1aH
ctpoenus nykiaeoruaa. CpaBuenue ctpoenus u pynkuuii PHK u JIHK. Ponb HykII€eMHOBBIX KUCTIOT B
XpaHEHUH | IepeIadue HacleACTBeHHON nHpopMmaruu. [ToHsTHE 0 OMOTEXHOIIOTUN ¥ TEHHOW WHKEHEPHUH.
JemMoncTpanun. B3auMoielicTBue aMmmMuaKka 1 aHUJINHA C COJISIHOM KUCIOTOU. Peakuiusa aHunuHa ¢ OpoMHOMN
BOJIOM. Jloka3arenbCTBO HANMUMs (PYHKIMOHAJIBHBIX TPYII B pacTBOpax aMUHOKHUCIIOT. PacTBopeHue u
ocaxaeHue 0enkoB. L[BeTHbIe peakiuu OEIKOB: KCAaHTOIIPOTEHHOBAs U OuypeToBas. ['opeHue nTuubero
nepa u mepctaHot Hutu. Mogens monexkynsl JJTHK. Ilepexoapr: 3TaHON — 3TUIIEH — 3THICHIJIUKOJIb —
sTrieHrMKoIST Meau (11); sTaHOm — 3TaHanb — 3TaHOBasi KUCIIOTA.

JlabopaTopublie onbIThl. 14. CBOMicTBa OEIKOB.
IIpakTuueckas padora Ne 1. Pemenune skcnepuMeHTaNbHBIX 3a/1a4 Ha UACHTU(DUKAIINIO OPTaHUYECKUX
COCIMHEHU.

Tema S

Buosioruvyeckn akTuBHbIE OPpraHnyecKkue coenuHenns (4/8 4)

®epMenThl. PepMEHTHI Kak OMOIOTHYECKHUEe KaTaau3aToOphl 0eNKoBOM Mpupoasl. OcoOeHHOCTH
dbyHkunoHupoBanus GpepMeHToB. Posib hepMEHTOB B )KH3HEIEATEILHOCTH JKUBBIX OPraHU3MOB M HAPOJTHOM
XO35HCTBE.

Butamunsl. [Tonstue o Butamunax. Hapymienusi, cBsa3aHHbIE ¢ BATAMUHAMU: aBUTAMUHO3BI, THIIO- U
runepBuTaMruHO3bl. ButamMun C Kak mpeicTaBUTENb BOJOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A Kak
MPEACTaBUTENH )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. [ToHsATHE 0 TOPMOHAX KaK TYMOPAJIBbHBIX PETYIATOPAX KUZHEAEATEIbHOCTH KUBBIX
opranu3moB. HCYNUH U aipeHaIuH Kak MpeacTaBuTean ropMoHoB. [Ipodunaktuka caxapHoro nuadera.

JlexapctBa. JIekapcTBeHHAs: XUMHUSI: OT HATPOXUMUH 10 XUMUOTEPANTUH. ACITUPUH. AHTUOMOTUKH U
nucbakrepuo3. Hapkotnueckue BeniectBa. Hapkomanusi, 6opr0a ¢ Helt ¥ IpoduiiakTHKA.

JemMoncTpanuu. Pa3noxeHnue nepokcua BoIOpoaa Karaaa3zoi ChIporo mMsica u ChIporo kaproders.
Komrexkmust CMC, coneprxamux 3u3uMBL. Mcnbitanue cpeast pactBopa CMC unankatopHoi Oymaroii.
Nnmoctpanuu ¢ poTorpadusiMu >KUBOTHBIX ¢ Pa3IMYHBIME popMamMu aBUTaMUHO30B. Kosnekius Bu-
TaMUHHBIX IpenaparoB. VcnbiTanne cpeibl pacTBOpa aCKOPOMHOBOM KUCIOTHI HHAUKATOPHON Oymaroii.
HcnpiTanue anTeyHoro npemnapara HHCYJIMHA Ha O6enok. JlomamnHsis, tabopaTopHasi 1 aBTOMOOMIIbHAS
anTeyka.

Temab

HckyccTBeHHbIE M CHHTETHYECKHE OpraHnudeckue coeqnnenus (3/7 4)

HckyccrBennsie noaumepsl. [lonydeHne ncKyCcCTBEHHBIX OJMMEPOB, KaK MPOAYKTOB XUMHUECKOU
Mo (UKAIIMHI TPUPOAHOTO OJUMEPHOTO ChIPhS. MIcKyccTBEHHBIE BOJIOKHA (AIl€TaTHBIH 1IENK, BUCKO3a),
UX CBOMCTBA U IIPUMECHEHHUE.

Cunrernueckue noauMepsl. [lonyyeHrne CHHTETUYECKUX MTOJIMMEPOB PEAKLUSIMU MOJTUMEPU3ALIUH U
nonvKoHAeHcauu. CTpyKTypa NOJMMEPOB: JIMHENHHAs, Pa3BETBICHHAS U IPOCTPAHCTBEHHAS.
[IpeacraBuTen CHHTETUYECKUX MJIACTMACC: MOJIUATHIIEH HU3KOTO U BHICOKOTO JAaBJICHUS, OJUIIPONUIICH U



NOJIMBUHUIXJI0pUA. CUHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIlPOH.

Jemoncrpanuu. Koyekuus miactMace 1 U31eaui u3 HuX. Komiekuum HCKyCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH M M3/€Nuil U3 HUX. Pacrio3HaBaHME BOJIOKOH IO OTHOLIEHHIO K HArPEBAaHUIO U XUMUYECKUM
peaKkTUBaM.

JlabopaTopHblie onbIThI. 15. O3HaKOMJIEHHE C KOJUIEKIIMEN IJIACTMACC, BOJIOKOH U KayuyKOB.
IpakTuyeckas padora Ne 2. Pacrio3HaBaHue MJIaCTMACC U BOJIOKOH.

11 KITACC (OBIASA XUMMUA)
(1 u 6 Hedento, 6ceco 34 u)

Tema 1

Ctpoenue atoma u nepuoanyeckuii 3akon .. MenaesneeBa (24.)

OCHOBHBIE CBEJICHUS O CTPOEHUU aToMa. S Apo: IpOTOHBI U HEUTPOHBL. M30TONBI. DIIEKTPOHBI.
DnekTpoHHas 000JI09Ka. DHEPreTUYecKuil ypoBeHb. OCOOCHHOCTH CTPOSHUS JIEKTPOHHBIX 000JI0UYEK
aTOMOB 3JIEMEHTOB 4-T0 M 5-T0 Mepuo10B nepuoanydeckon cucremsl JI. . MenneneeBa (mepexoaHbIX
anemeHToB). [ToHsATHE 00 OpOHTANSX. S- U p-OpOUTAIN. DIEKTPOHHBIE KOHDUTYPALIMU aTOMOB XHMUYECKHX
3JIEMEHTOB.

[lepuoanueckuii 3axon /1. . MenneneeBa B cBete yueHus o crpoenun atoma. Otkpoitue . U.
MeHeneeBbIM IEPUOANYECKOTO 3aKOHA.

[Teproanyeckas cuctema xuMuideckux nemenToB J1. . MenneneeBa — rpaduueckoe oToOpakeHne
MIEPUOIUYECKOr0 3aKOHa. DU3NUECKUI CMBICIT IOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMepa IeproJia 1 HoMepa
rpynibl. BanenTHsie snekTponsl. [IpudnHbl H3MEHEHUs! CBOMCTB AJIEMEHTOB B IIEPUOJIAX U TPyIIHax
(TIaBHBIX MOATPYIINAX).

[TonoxeHnne BOJOpOAA B IEPUOJUYECKON CUCTEME.

3HaueHHE NEPUOANYECKOr0 3aKOHA U NIEPUOIUUECKON CUCTEMbl XUMUYECKUX 351eMeHTOB []. U.
MeneneeBa i pa3BUTUS HAYKW U IOHUMAHUSI XUMUYECKON KapTUHBI MUPA.

JlemoncTpanuu. Pazinunbie GopMbl IEPHOIUIECKON CUCTEMbI XUMHUECKUX 3eMeHToB 1. M. MeHeneena.
JlabopaTopublii onbIT. 1. KoHCTpYyHpoBaHue NepruoInIecKOn TaOIHIIBI JJIEMEHTOB C UCTIOIb30BAHHEM
KapTOYeK.

Tema 2

Crtpoenue BemectBa (14 4)

WNonnas xumuueckas cBsi3b. Katnons! u annonsl. Kiaccudukanust nonos. MonHbie kpuc-
TaJuM4eckue pemerky. CBONCTBA BEIIECTB C 3TUM THUIIOM KPUCTANIMYECKUX PEIIETOK.

KoBanentHast xummueckast cBsi3b. DJIEKTPOOTpULIATENbHOCTD. [TosisipHas 1 HenoJsipHask KOBAJIEHTHBIE
cBsi3u. unons. [TonsipHOCTD CBA3U M MOSIPHOCTh MOJIEKYJIbl. OOMEHHBIN 1 TJOHOPHO-aKIIETITOPHBIHA
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U. MOJEKYJISIpHbIE U aTOMHbIE KPUCTAJUTMUECKHUE PEIIETKH.
CBoiicTBa BEHIECTB C 3TUMHU TUIIAMHU KPUCTATUIMUYECKHUX PEIIETOK.

Merannnueckast xumudeckast cBsizb. OCOOEHHOCTH CTPOEHMSI aTOMOB METaNIOB. MeTtanyeckas
XUMHUYECKas CBSI3b U METAJUITMUECKasi KpUCTaJuIMueckas pemierka. CBONCTBA BEIIECTB C 3TUM TUIIOM CBSI3H.

Boaopoanas xumuueckas cBs3b. MexXMOJEKyIIpHas U BHYTPUMOJIEKYJIsipHasi BOJOPOIHAS CBA3b.
3HaueHue BOJIOPOJIHON CBSI3U IS OpTraHU3aIUU CTPYKTYP OHOTIOIMMEPOB.

[Tonumepsl. [lnacTmacchl: TepMOILIACTHI U PEAKTOIIACTBI, MX MPEICTABUTENN U IPUMEHEHUE.
Bonokna: npupoanblie (pacTUTETbHBIC U )KUBOTHBIC) M XUMUYECKUE (MCKYCCTBEHHBIC U CHHTETUUYECKHUE), UX
MPEACTABUTENH U IPUMEHEHHE.

l"a3o00pa3Hoe cocTosiHME BemeCTBa. Tpu arperaTHbIX COCTOSTHUS BOABL. OCOOCHHOCTH CTPOCHHS
ra3oB. MosipHBbIif 00beM Ta3000pa3HbIX BEIIECTB.

[Ipumepsl ra3000pa3HbIX NPUPOJHBIX CMECEN: BO3YX, IPUPOJHBIN ra3. 3arps3HeHre aTMoc(epsl
(KMCTIOTHBIE HOXK]U, TAPHUKOBBINA 3P dexT) u 0oprda ¢ HUM. [IpeacTaBuTen ra3000pa3HbIX BEIIECTB: BOJO-
POJl, KUCIOPOJ, YTIEKUCIBIN Ta3, aMMHUaK, 3THIEH. X monyuenue, coOupanue u pacrio3HaBaHUeE.

XKunkoe cocrosinue Benectsa. Boga. [lorpebienue Boasl B ObITY M Ha MpoU3BoOACTBE. JKECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHUsI.

MuHepanbHbIe BOJIBI, HX UCTIOJIH30BAHUE B CTOJIOBBIX U JICUCOHBIX LIETISX.

Kunkue KpucTaibl U UX TPUMEHEHUE.

TBepmoe cocrosiHue BeniecTBa. AMOp(HBIE TBep/IbIe BEIIECTBA B MPUPOJIC U B KUZHU YEIIOBEKA, NX
3Ha4Y€HHE U MpUMeHeHne. Kpucramnmyeckoe cTpoeHue BEeNeCTBa.

HucniepcHsie cucteMbl. [loHsATHE 0 qUCTIepCHBIX cucTeMax. JlucnepcHas (aza u tucrepcruoHHas



cpena. Kimaccugukarus TucepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSIHUS IUCIIEPCHON CpeIbl
Y TUCTIEPCUOHHOU (Da3sl.

I'pyboaucniepcHble CUCTEMBI: IMYJIbCUHU, CYCIICH3UH, a3PO30JIH.

ToHkoAMCIIEPCHBIE CUCTEMBI: T€IIU U 30JIH.

CocraB BelecTBa U cMecell. BenjecTBa MONEKyIspHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH
ITOCTOSIHCTBA COCTAaBa BELIECTB.

[TonsTHE «10JIS» U €€ PAa3HOBUAHOCTHU: MaccoBas (10151 3JIEMEHTOB B COEIMHEHUH, J10JIs
KOMITOHEHTa B CMECH — JI0JI [IPUMECEH, J0JIs1 pACTBOPEHHOTO BEILIeCTBA B pacTBOpe) U oObemHast. [lomns
BbIXOJa IPOJYKTa PEAKLUU OT TEOPETUUECKH BO3MOXKHOIO.

JdemoHcTpanuu. Mojiens KpUCTAUTMYECKON pelieTKy Xaopuaa Hatpus. O6pa3ibl MUHEPAJIOB ¢ HOHHOM
KPUCTAJIMYECKON PELIETKOM: KaJIbLIUTA, ranuTa. MoJenn KpuCcTaIIMYECKUX PELIETOK «CYXOTO JibJay (Win
noza), anmasa, rpadura (mau kBapma). Moaenb mosekyssl JJIHK. O6pas3ib! mractmace
(penonodopmanbaeruIHbie, MOINYPETaH, MONIUITHIICH, TOTUIPONUIICH, TIOJIUBUHUIXJIOPU) U U3/IETHS U3
HuX. O6pa31bl BOJIOKOH (IIEPCTh, MIENK, alleTaTHOE BOJIOKHO, KallPOH, JIABCaH, HEWJIOH) U U3JENIUS U3 HUX.
OO0pa31pl HeOpraHMYECKUX MOJIMMEPOB (cepa IIacTUIecKas, KBapll, OKCU aTFOMUHUS, TIPUPOIHBIC
AIFOMOCHJIMKATHI). Mozens MoJisipHOro o0bema ra3oB. Tpu arperatHbiX cocTosiHUS BoAbl. OOpa3Ibl HAKUIIN
B YallHMKE U TpyOaxX LEHTPaIbHOro OTOIIeHUs. KeCTKOCTh BOJIbI U CLIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha
KUAKUX KpucTtaiax. O0pasibl pa3NIuyHbIX JUCIEPCHBIX CUCTEM: SMYIIbCUHN, CYCIICH3UH, a3po30Iieil, reei
u 3oneii. Koarymsamus. Cunepesuc. D dext Tungans.

JlaGopaTopHblie onbIThI. 2. OnpeesieHue TUIa KPUCTAJUIMYECKOM pENIETKU BEIIeCTBA U ONIMCAHUE €r0
cBOMCTB. 3. O3HAKOMJICHUE C KOJUIEKI[UEH TTOJIMMEPOB: IJIACTMACC U BOJIOKOH U U3/ U3 HUX. 4.
HcnbiTanue BOAbl HAa KECTKOCTh. Y CTPAHEHHE KECTKOCTH BOJBIL. 5. O3HAKOMIIEHHE C MUHEPAJIbHBIMU
BoAaMHU. 6. O3HAKOMJIEHUE C JUCIIEPCHBIMU CUCTEMAMHU.

IIpakTuueckas padora Ne 1. [TonydyeHnue, cobupanue u pacro3HaBaHue Ta30B.

Tema 3

Xumuueckue peakuuu (7 4)

Peakuuu, nuaymue 6e3 M3MEHEHHUs1 COCTaBa BEUIECTB. AJUIOTPOIUS U aJUIOTPOIHBIE BUIOU3MEHEHUSI.
[TpuuKHbI ATUIOTPONUU HA IpUMEpPe MOAUPHUKAIMNA KUCI0poaa, yriaeponaa 1 pocdopa. O30H, ero
Ounosioruueckas posib.

N3oMepsl 1 n30Mepus.

Peakuuu, uaymue ¢ n3MeHEHHEM cocTaBa BellecTB. Peakiiny coelnHeHus, pa3ioKeHus, 3aMeIeHNs
1 0OMeHa B HEOpraHUYeCKOW U OpraHnyeckor XuMun. Peakiium sk30- 1 sHA0TepMHUUYEecKHe. TennoBoit
3¢ (}eKT XUMUYECKON peaKkIui U TEPMOXHUMHUYECKHE ypaBHEHUs. Peakiiuu ropeHuns, Kak YaCTHbIN ciiydait
9K30TEPMHUUYECKHUX PEAKLINH.

CKOpoCTh XMMHUYECKOH peakliiy. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEeaKIMK OT MPUPOJIbl pearu-
PYIOILMX BEIIECTB, KOHIIEHTPAL[UH, TEMIIEPATYPHI,IUIOMAAN [IOBEPXHOCTH COIIPUKOCHOBEHNUS U KaTa-
nu3aropa. Peakiiuu romo- u rereporenssle. [loHsaTie o katanuse u karanuzaropax. @epMeHThI Kak
OMO0JIOTNYECKHE KaTalu3aTOPbl, 0COOEHHOCTH X (YHKIIMOHUPOBAHUS.

OObpaTumocTh XUMHUECKUX peakiuil. HeoOpaTumble 1 0OpaTUMble XUMHUECKHE PEAKIIH.
CocrosiHMe XMMUYECKOTO paBHOBECHS JUIsl 00paTUMBIX XUMHUECKUX peakuuid. CriocoObl cCMeIeHus
XMMHUYECKOT0 PaBHOBECHUS Ha MpUMepe CUHTe3a aMMuaka. [loHsTre 06 OCHOBHBIX HayYHBIX IPUHLUIIAX
IIPOM3BOJICTBA HA IPUMEPE CUHTE3a aMMHAaKa WJIN CEPHOM KUCIIOTHI.

Ponb Bogbl B xuMHueckoil peakuuu. MctuaHbIe pacTBOphl. PacTBOpUMOCTS 1 KilaccupuKanus
BELIECTB 110 3TOMY IIPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DNEKTPOIUTHI U HEITEKTPOIUTHI. DIIEKTPOIUTHUECKast Tucconnanus. Kuciaorel, OCHOBaHUS U COJH C
TOYKH 3PEHUS TEOPUH DIIEKTPOIUTHUECKOHN TUCCOUALINH.

XUMUYECKHE CBOMCTBA BOJIbI: B3aMO/IEHCTBHE C METAJUIaMU, OCHOBHBIMU U KUCJIOTHBIMU OKCH/1a-
MH, pa3iokeHue U 00pa3oBaHNe KPUCTAJUIOTUAPATOB. Peakiuy ruipatai B OpraHn4eckoil XUMHH.

I'uaponu3 opraHuYecKUx U HEOpraHWIECKUX coenuuennii. Heooparumpliii ruaponm3. O0paTuMplid
TUAPOJIU3 COJICH.

I'maponu3s opraHUYeCKUX COETMHEHHUM U €T0 MPAKTUYECKOE 3HAUCHUE IS ITOIyYEHUS THAPOIU3HOIO
CIMpTa U MbUIA. Buojoruyeckas pojb rUAPOIN3a B MJIACTUYECKOM U SHEPTeTHIECKOM 0OMEHE BEILECTB U
JHEPIUM B KIIETKE.

OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIEC peakunu. CTeneHb okuciaeHus. OnpeneneHue CTeneHn
okHcieHus 1o popmyse coequHeHus. [lonsaTre 00 OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.



OxucieHye 1 BOCCTAHOBJIEHUE, OKUCIIUTEIb U BOCCTAHOBUTENb.

DIIEKTPOJIN3. DIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIICKTPOJIN3 PACILIIABOB
U pacTBOPOB Ha MpUMepe xyiopua Hatpus. [IpakTnueckoe NpuMEHEHHE ANEKTPOIN3a. DIEKTPOIUTUIECKOE
MOJIyYEHUE ATFOMUHUSA.

Hemouncrpanun. [Ipespamenue kpacuoro docdopa B 6ensiit. O30HaTOp. Momenu MOIEKy H-
OyTtaHa 1 n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAaKIMK OT MPUPOAbI BEIIECTB HA IPUMEPE B3aUMOICHCTBUS
PacTBOPOB Pa3INYHbIX KMCIOT OAMHAKOBON KOHIIEHTPALMU C OAMHAKOBBIMU I'paHyjlaMH LIMHKA U
B3aMMO/ICHCTBUS OJJUHAKOBBIX KYCOUKOB Pa3HbIX METAILJIOB (MarHus, LIMHKA, )KeJie3a) C COISIHONW KUCIOTOM.
B3aumMoneiicTBre pacTBOPOB CEPHOM KHCIOTHI C pACTBOPAMHU THOCY/Ib(aTa HATPHsI pa3InIHON
KOHILIGHTpALlUU U TeMIepaTypsl. Mozens kunsmero cios. PaznoxeHnue nepokcua BOAOPOAA ¢ TOMOIIbIO
karanu3aropa (oxcunaa mapranna (1V)) u karan a3el ceiporo msica u ceiporo kaprodens. [Ipumeps
HeoOpaTUMBIX peakuui, UIyIuX ¢ 00pa3oBaHUEM 0CajKa, ra3a WiK BoJbl. BaumozeiicTBie TuTHs U
Hatpus ¢ Bojoil. [Tomydyenue okcuna pocdopa (V) u pacTBOpeHne ero B BO/I€; UCTIBITAHUE TTOTYIEHHOTO
pactBopa nakmycoM. O0pa3iibl KpuCTaIOruapaToB. MicnpiTaHue pacTBOPOB AJIEKTPOIUTOB M HEAJIEKTPO-
JIUTOB Ha IPEIMET AUCCOLMALMU. 3aBUCUMOCTh CTETIEHU IEKTPOJIMTUUECKON AUCCOLUAIIMHN YKCYCHON
KHCIIOTHI OT pa3baBieHus pactBopa. [ 'maponus kapOuaa kanbuus. [ uapoan3 kapOoOHATOB HIETIOYHBIX
MeTaJIJIOB U HUTpaToB 1uHKa wiu cBuHuA (11). [Tonydyenne mpina. [Ipocrelinme okucaIuTeIbHO-BOCCTA-
HOBUTEIIbHBIE PEAKIIMU: B3aUMOACHCTBHE IUHKA C COJISTHOW KHCIIOTOM U KeJje3a ¢ pacTBOPOM cyib(dara
menu (I11). Monens anekTponusepa. Moaenb 31eKTPOIU3HOW BaHHBI JIsl TIOJTYyUYEHUS aTFOMUHUSL.

JlaGopaTopHble onbIThI. 7. Peakius 3aMeleHnst MeIM KeIe30M B paCTBOPE MEIHOTO KyIlopoca. 8.
Peakuuu, uaymue ¢ oOpazoBaHueM ocajika, raza 1 Bojpl. 9. [lonydyenue kuciopo/ia pas3ioKeHUEM EPOK-
cH/ia BOAOPOJa ¢ moMolsio okcuaa mapranna (1\V) u xatanassl ceiporo kaprodens. 10. [Tonyduenue Bogo-
poJia B3aUMOAEUCTBUEM KHCIOTHI C IMHKOM. 11. Pa3nuuHnele ciaydan ruaposinsa cosen.

Tema 4

BemecTBa u ux cpoiicraa (10 4)

Mertannbl. BzaumozeiicTBie METaIOB C HEMETalIaMu (XJIOpOM, Cepoit U KuciiopoaoM). Bzanmo-
JeMCTBHE LIEIOYHBIX U MIETOYHO3EMENbHBIX METAJJIOB C BOJOW. DIEKTPOXUMHUUECKUH Pl HAllpsLDKEHUH
MeTaJlJI0B. B3auMoielicTBUE METAJUIOB C pacTBOPAMHU KHMCIIOT U coJiel. AmfoMUHOTEpMHUS. B3anmoneiicTBue
HATpPHUs C ITAHOJIOM U (PEHOJIOM.

Kopposus metannos. [loHsaTHE 0 XUMUYECKON U MIIEKTPOXUMUYECKOW KOPPO3UU METAIIIOB.
Crioco0bl 3a1IUThl METAIIJIOB OT KOPPO3HH.

Hemerannbl. CpaBHUTENBbHAS XapaKTEPUCTUKA TaJIOTC€HOB KaK HauOoJiee TUITMYHBIX MTPEICTaBUTEIeH
HeMeTal10B. OKHMCITUTENIbHBIE CBOMCTBA HEMETALJIOB (B3aUMOAEHCTBHE C METAJIIAMH U BOJOPOJIOM).
BoccranoBuTenbHble CBOMCTBAa HEMETAILIOB (B3aUMO/JIecTBHE ¢ O0jIee NIeKTPOOTPUIIATEIbHBIMUA HEMEeTall-
JIaMH U CJIOKHBIMU BELIECTBAMH-OKUCIUTENSMU).

Kucnotsl Heopraunueckue u opranudeckue. Knaccudukanus kucinor. XuMudeckue cBoicTBa
KHCJIOT: B3aUMOJICHCTBUE C METAJIJIaMH, OKCHJIaMU METAJUIOB, THIPOKCHIAMU METAJIJIOB, COJISIMU, CIIUPTaMHU
(peaxmust stepudukaun). Ocodbie cBOCTBA a30THOM U KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI.

OcHoBaHuUsI HeopraHudeckue u oprannyeckrue. OCHOBaHUS, UX KiacCUpUKalusi. XUMHUUECKHEe
CBOMCTBAa OCHOBAHUM: B3aUMOJEHCTBUE C KUCIOTAMHU, KUCIOTHBIMUA OKCUIAMHU U COJIsIMU. PaznokeHnue
HEpPAaCTBOPUMBIX OCHOBAHUM.

Conu. Knaccudukanus coneit: cpeHue, KUCible 1 OCHOBHbIE. XMMUYECKHE CBOWCTBA COJICH:
B3aMMO/ICICTBHUE C KMCIIOTaMH, IlIeJI0YaMy, MeTajsilaMu U cojisiMu. [IpeacraBurenu coneil v ux 3HaUYEHUeE.
Xnopun HaTpust, KapOoHaT Kalblus, Gocdar Kanbuus (CpeaHue CoJn); TUAPOKApOOHATHI HATPUS U AaMMO-
HUsE (KUCTIbIE COJH); TUApoKcokapOonaT Meau (11) — mamaxut (OCHOBHAsSI COJIb).

KavecTBeHHBIE peakIuy Ha XJIOPUI-, CyIbdaT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KATHOHBI
xenesa (1) u (111).

I'enernueckas CBsA3b MEXAY KjacCaMM HEOPraHMYECKUX U OpraHndecKux coennHeHui. [lonsatue o
TEHETUYECKOM CBSI3M M TEHETUYECKUX psAnax. ['eHeTnueckui psaa Metaia. ['eHeTHueckuid psa1 HemeTasa.
OCoOEHHOCTH TEHETHYECKOTO PsiJia B OPraHMYeCKONH XUMUH.

JdemoncTpauuu. Komtekius 00pas3oB MeTaioB. BzanmoaelicTBre HaTpus U CypbMBI C XJIOPOM,
xKenesa ¢ cepoid. ['opeHne Maruus 1 alntOMUHUSA B KUCIIOpOie. B3auMoAENCTBUE MIEIOYHO3EMETBHBIX
METAJIJIOB € BOAOK. B3auMozelicTBue HaTpUsl ¢ ITAHOJIOM, LIUHKA C YKCYCHOW KHCIIOTON. AJIFOMUHOTEPMHUSL.
B3anmoaeiicTBre Meau ¢ KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTOM. Pe3ynbTaThl KOPpO3UU METAILIIOB B
3aBHCUMOCTH OT YCIIOBHI ee nporekanus. Komnekius o6pa3os HemetamioB. B3anmoneiictBue xsiopHoi



BOJIBI C pacTBOpOM Opomua (noauaa) kanus. Komekius npupoaHbIX OpraHUYecKuX KuciaoT. Paz0asnenue
KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI. B3auMoielicTBue KOHIIEHTPUPOBAHHOW CEPHOU KUCTIOTHI C CaXapoM,
[EJUTION030M U Meabio. OOpa3Ibl MPUPOIHBIX MUHEPAJIOB, COJIEPIKAIINX XJIOPHI HATPUS, KapOOHAT
KaubIus, pocdat kaabius U ruapokcokapoonat meau (11). OGpa3iibl TUIIEBBIX TPOIYKTOB, COJICPIKAIINX
THJIPOKapOOHATHI HATPHUS U AMMOHHUS, X CIIOCOOHOCTH K PA3JIOKEHHIO MTPH HArpeBaHUU. | areHue copl
ykcycoM. KauecTBeHHbIE peakllii Ha KATHOHBI M AHUOHBI.

JlabopaTopHble onbIThl. 12. McnipiTaHne pacTBOPOB KMCIOT, OCHOBAaHUM U COJIEW MHIMKATOPaMHU.
13. B3aumopencTBre COJISTHON KUCJIOTHI M PACTBOPA YKCYCHOM KUCIIOTHI ¢ MeTayuiaMu. 14. BzauMojencTBue
COJISIHOM KHCIJIOTBHI U PACTBOPA YKCYCHOM KUCIOTHI C OCHOBaHUsIMU. 15. B3auMopaeiicTBue CoITHONM KUCIIOTHI
Y pacTBOpa YKCYCHOM KUCIIOTHI ¢ cosiaMmu. 16. [TomydueHue u cBOCTBa HEPACTBOPUMBIX OCHOBaHUM. 17.
I'maponu3 XJI0pu0B U aleTaTOB LIEOYHBIX MeTaJIOB. 18. O3HaKOMIIEHHE ¢ KOJUIEKIIUSIMU METaJIoB; 19.
O3HakoMIJIEHHE C KOJIEKIMAMU HeMeTaiuioB; 20. O3HakOMJIEHUE C KOJUIEKIUSMU KUCIIOT; 21.
O3HaKOMJIEHHE C KOJUIEKIUAMU OCHOBAaHUM; 22. O3HaKOMIJIEHHE C KOJJIEKLIUSAMU MUHEPAJIOB U
OMOJIOrMYECKUX MaTepuasoB, COJEPKAIUX HEKOTOPBIE COIIH.
IIpakTnueckas padora Ne 2. PemieHue skciepuMeHTaIbHBIX 3a/1a4 Ha UACHTU(PUKALUIO OPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUI.



