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1. IlnanupyeMble pe3yJbTaThl OCBOCHUSI CO/IEPKAHHUA Kypca
B oOnactu mpeaMeTHBIX pe3yJabTATOB 00pa30BaTEIbHOE YUPEKICHUE

cpelHero o0uiero o0pa3oBaHUs MPEAOCTABISAET YUYCHUKY BO3MOXHOCTh Ha CTYNEHHU
cpenHero (IOJIHOro) o0uiero 00pa3oBaHus MpU U3YYEHUH XUMHH
BoinyckHMK Ha yriiy0JieHHOM YPOBHE HAYYMTCS:

packpvleams Ha MIPUMEpax pojb XUMHUH B (POPMUPOBAHUM COBPEMEHHON HAYUHOM
KapTUHBl MHpa U B NPAKTUYECKON JAESATENbHOCTU YeJIOBEKa, B3aUMOCBSI3b MEXIY
XUMHEHN U IPYTMMU €CTECTBEHHBIMU HayKaMU;

ULIIOCMPUPO8ams Ha TIPUMEpPaX CTAHOBJIEHUE M HBOJIIOIUIO OPraHUYECKON XUMUU
KaK HayKH Ha pa3JIMYHbIX UCTOPUUYECKHUX FTANax €€ pa3BUTHS;

ycmanasnueams TPUUMHHO-CIICACTBEHHBIE CBSI3M MEX]y CTPOCHHEM aTOMOB
XUMHYECKUX DJIEMEHTOB W TMEPUOJUYECKHUM HM3MEHEHHEM CBOMCTB XMMHYECKHUX
AJIEMEHTOB M MX COEJUHEHUN B COOTBETCTBUU C TMOJOKEHUEM XHUMHUYECKHX
AJIEMEHTOB B EPUOIUYECKON CUCTEME;

aHanu3upo8ams COCTaB, CTPOCHUE M CBOWMCTBA BEIIECTB, NMPUMEHSS IMOJOXKECHUS
OCHOBHBIX XMMUYECKUX TEOPUN: XUMUYECKOTO CTPOEHUSI OPraHUYECKUX COEAUHEHUM
A.M. byTinepoBa, CTpOCHHMSI aTOMa, XHUMHYECKOM CBS3H, IJIEKTPOJUTHUYECKOU
JUCCOLMALMKA KUCJIOT U OCHOBaHUM; YCTaHABIUBATh NPUYHMHHO-CIICICTBEHHBIE CBSI3U
MEXy CBOMCTBaMH BELIECTBA U €I0 COCTABOM M CTPOCHUEM;

npumensams TPABWIA CUCTEMATHYECKONM MEXAYHAPOAHOM HOMEHKIATYphl Kak
CpEICTBa pa3IM4YeHUs U UACHTU(UKAIINY BEIIECTB MO0 UX COCTaBYy U CTPOCHHUIO;

cocmasnams MOJEKYJSIPHbIE W CTPYKTYpHBbIE (DOPMYIIBI HEOPTraHUYECKUX U
OpPraHUYEeCKUX BEUIECTB KaK HOCUTeNeld HHQOpMAIMM O CTPOCHUHM BEIIECTBA, €ro
CBOICTBAax Y MPUHAJIEKHOCTH K OIIPEIEIEHHOMY KJIACCY COEIMHEHMI;

00bACHAMb TPUPOY U CIIOCOOBI 00pa30BaHMSI XUMUYECKOM CBSA3M: KOBAaJCHTHOMN
(MOJApHOM, HEMOJSPHOM), HOHHOW, METAJNIMYECKOW, BOJOPOJAHOM — C IENbIO
OINpEENCHNS] XUMUYECKOW aKTUBHOCTH BELIECTB;

xapaxmepuzoseams (U3NYECKUE CBONCTBA HEOPraHWYECKUX M OPraHMYECKUX
BELECTB M YCTAaHABIMBATh 3aBHUCHUMOCTb (PU3MUYECKHX CBOMCTB BEIIECTB OT THIA

KPHUCTAJUIMYECKON PELIETKY;



xapaxmepuzo6ams 3aKOHOMEPHOCTU B U3MEHEHUH XUMHUYECKUX CBOMCTB MPOCTBIX
BELLECTB, BOJAOPOIHBIX COEMHEHNH, BBICIIUX OKCUIOB U THIPOKCHIOB;

npueoOums TPUMEPbl XUMUYECKUX pEaKIUi, pacKpbhIBAIOLIUX XapaKTEepHbIE
XUMHYECKHUE CBOWCTBA HEOPraHMYECKUMX M OpPraHMYEeCKUX BEUIECTB H3YUYEHHBIX
KJIACCOB C LEJbI0 UX HIAECHTU(UKAIIUU U O0BSCHEHUS 00J1aCTU IPUMEHEHUS;

onpeodensimb MEXAHU3M PEAKLIUH B 3aBUCUMOCTH OT YCJIOBHUM NPOBENEHUS peaklun
U [IPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIIM Ha OCHOBE THUIIA
XUMHYECKOU CBSI3U U aKTUBHOCTH PEareHTOB;

ycmauaenueams — 3aBUCUMOCTb  PEAKLMOHHOM  CIIOCOOHOCTM  OpraHMYeCKHX
COCIMHEHUH OT XapakTepa B3aUMHOTO BJIMSHHUS aTOMOB B MOJEKYJaX C LEJbIO
IPOTHO3UPOBAHMS TIPOAYKTOB PEAKIUY;

yCemauaenueams 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peaklud U CMELICHMS
XUMHYECKOTO PAaBHOBECHS OT pPa3NUYHBIX (AKTOPOB C IEJIbI0 OIpeAesICHUs
ONTUMAJIbHBIX YCJIIOBUM MPOTEKAHUSI XUMUUYECKUX MPOLIECCOB;

ycmauaenueams TEHETUYECKYI0 CBA3b MEXKIY KilacCaMM HEOpPraHWYeCKUX H
OpPraHMYECKUX BELIECTB Ul OOOCHOBaHMWS NPUHUUIHAIBHONM BO3MOYKHOCTU
HOJyYeHUs] HEOPTaHWYECKUX M OpraHMYeCKMX COEIMHEHHWH 3aJaHHOTO COCTaBa U
CTPOCHUS;

noobupams peareHThl, YCIOBUS U ONPEIENIATh NPOIYKThl PEAKIHMHA, TO3BOSIONINX
peann3oBaTh JIaOOpaTOpPHbIE M MPOMBIIIJICHHBIE CHOCOObI MOMYYEHUs Ba)KHEUIIUX
HEOPraHWYECKUX U OPraHMYECKUX BEILECTB;

onpeodenams XapakTep Cpelbl B pe3yJbTaTe THIPOJM3a HEOPraHWYECKUX U
OpraHUYECKHUX BEIIECTB U MPUBOIUTH IPUMEPHI TUAPOIN3a BEIECTB B [IOBCEITHEBHON
’KM3HU YeJI0BeKa, OMOIOTHYECKUX OOMEHHBIX MPOLECCax U MPOMBILIUICHHOCTH;

npueooums TPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIUl B MPUPOJE,
IIPOU3BOJICTBEHHBIX IPOLIECCAX U )KU3HEAESATEIBHOCTH OPraHU3MOB;

00OCHOBBIBaTh MPAKTUYECKOE MCIIOIH30BAHHE HEOPraHMYECKHX W OPTaHHMYECKUX
BEILECTB U UX PEAKIMI B IPOMBIIIEHHOCTH U OBITY;

8LINOIHAMb XAMHWYECKHM 3KCHEPUMEHT IO pAaclHO3HABAaHUIO U IOJYYEHHIO

HCOPraHNM4YCCKHUX W OPraHUYCCKHX BCIICCTB, OTHOCAINUXCA K Pa3/IMYHBIM KilaCCaM
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COCIMHCHUM, B COOTBETCTBHHM C TPAaBWJIAMH W TpHUEMaMu Oe30MacHOil paboThI C
XAMHYECKUMU BEIIECTBAMH U JTJaOOPATOPHBIM 000PYAOBAHHUEM;

nposooums pacdeTbl Ha OCHOBE XMMHYCCKUX (OPMYT M ypPAaBHCHHHA pPEaKITHii:
HAXO0XKJCHUE MOJICKYJISIPHOU (POPMYJIBI OPTraHMYECKOTO BEIIECTBA IO €TI0 MJIOTHOCTH
U MacCOBBIM JOJIIM DJIEMEHTOB, BXOJIIMX B €ro COCTaB, WJIW IO MPOAYKTaM
CrOpaHHs; pacyeThl MacCOBOH oM (MAacchl) XUMHUYECKOTO COCAMHCHHS B CMECH,
pacueThl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOYKTOB PEAKIUH, €CJIU OJTHO U3
BEIIIECTB JIaHO B U30BITKE (MMEET MPUMECH);

pacyeTbl MacCOBOH WM OOBEMHOW JIONM BBIXOAA TMPOAYKTAa PpEAKIUH OT
TEOPETUYECKA BO3MOXKHOTO;, pAacyeThl TEIUIOBOTO J(M@eKTa peakiuu; pacueThl
00BEMHBIX OTHOIICHUH Ta30B NMPU XUMHUYECKHX PEAKIUAX; pacuyeThl MacChl (00beMa,
KOJIMYECTBa BEIIECTBA) MPOJYKTAa PEakIuy, €CIU OJIHO M3 BEIIECTB JIaHO B BHJIC
pacTBopa ¢ Oomnpe/IeJIeHHOM MacCOBOM J0Jiel paCTBOPEHHOT'O BEIIECTBA;

UCNONIb308aMb METOABl HAYYHOTO MMO3HAHMS: aHANU3, CHUHTE3, MOJECIMPOBAHUE
XUMHYECKUX TPOIECCOB U SIBICHUN — MpPU pEHIeHUH Y4eOHO-MCCIIEA0BATEIHCKUX
3a/lay Mo M3YyYEHUIO CBOMCTB, CnOC0008 NoyYyeHUus U pacnO3HABAHUS OP2AHUYECKUX
gewecms;

BJaQJ€Th TpaBWiamMu Oe3omacHOro oOpamieHuss ¢ €IKUMH, TOPIYHMH |
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMU OBITOBON XUMUMU;

ocywecmenaims  TOUCK  XMMHUYECKOW  HMHPOpMalNMM 1O  Ha3BaHUSM,
uaeHTUdUKATOpam, CTpYKTYPHBIM (popMyiaM BEIIeCTB;

KpUmu4ecku OoyeHusams W WHTEPIPETUPOBATh XUMHUYECKYI WH(GOpPMAIIHIO,
COJIepKAIYIOCS B COOOIIEHUSX CPEJCTB MaccoBo uHMoOpmaiuu, pecypcax
WNuTepHeTa, HAYYHO-TIOMYJISAPHBIX CTAThsIX C TOYKU 3PEHHSI €CTECTBEHHO -HAYYHOM
KOPPEKTHOCTH B IIENSAX BBIABICHUS OIMHUOOYHBIX CYXKICHUH © (HOPMHUPOBAHUS
COOCTBEHHOM MO3UIUH;

YCMaHaeIueams B3aUMOCBSI3M MEXIy GakTamMu ¥ Teopued, MNPUYMHOW W
CJIEICTBHEM TIPU aHAIM3€ MPOOJEMHBIX CUTyalluid M OOOCHOBAHWU TPHHUMAEMBIX

PEIICHUI HA OCHOBE XUMUYECKNX 3HAHUM;



npeocmasnsams  MyTH PEIIEHUS TIOOANBHBIX MpOoOJIeM, CTOSIIMX —Iepen
YEeJIOBEUECTBOM, M  MEPCIECKTHBHBIX  HANpPaBICHUN  Pa3BUTUS  XUMHYECKHX
TEXHOJIOTHI, B TOM YHCJE€ TEXHOJOTHH COBPEMEHHBIX MAaTEpPHAaJOB C Pa3IMYHON
(YHKIMOHAIBHOCTBIO, BO300HOBISIEMBIX HCTOYHUKOB CBHIpbS, MepepabOTKu U
YTUJIM3AIUU TPOMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BbinyckHUK HA yTriIy0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHUTHCS:

Gopmynuposams LEJIb WCCIICJIOBAHMS, BBIJIBUTATh U IPOBEPSITH
OKCMIEPUMEHTANIBHO THIOTE3bl O XMMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE HX
cocTaBa M CTPOCHHSA, HMX CIIOCOOHOCTHM BCTyHmaTh B XUMHUYECKHE PEAKIUH, O
XapaKkTepe W MPOYKTaX Pa3InYHBIX XUMUYECKUX PEAKIIUH;

CamMoCcmosimenbHo NIAHUPOBAMs W TPOBOIUTH XWMHUYECKHE SKCIIEPUMEHTHI C
coOmroieHneM TMpaBui Oe30macHoM paboThl C BelIeCTBAMU M JIaOOPaTOPHBIM
o0opy10BaHUEM;

unmepnpemupoeams JAHHBIE O COCTaB€ M CTPOECHUHU BEUIECTB, MOJIYYEHHBIE C
IIOMOIIIbIO COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJI0B,;

Onucvl8ams COCTOSTHUE DJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX IMPEICTAaBICHUM O CTPOCHUM aToma Al OOBSCHEHUS pPE3yIbTaTOB
CHEKTPaJIbHOIO aHaJIM3a BEIIECTB;

xapakmepu3o6ams POib a30TOCOACPKAIIUX TETEPOLMKIMYECKUX COCAMHEHUN U
HYKJIEMHOBBIX KUCJIOT KaK BaKHEHIINX OMOJIOrMUeCKU aKTUBHBIX BEILECTB;

NPOCHO3UPO8aNmb BO3MOXKHOCTh MPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX

PEaKLHnii, JIe)KAIIUX B OCHOBE ITPUPOJHBIX U ITPOU3BOACTBEHHBIX ITPOLIECCOB.



2. Conep:xaHue pa3esioB M TeM y4eOHOr 0 mpeaMeTra
10 kjaacc

Tema 1. IloBTOpeHnue u yriyojaeHue 3HAHUMI
Amommno-monexynapruoe yuenue. BemiectBa MOJIEKYJISIPHOTO UM HEMOJEKYJISIPHOTO
cTpoeHusa. KadyecTBEeHHBIH M KOJMYECTBEHHBIM COCTaB BellecTBa. MonsipHas u
OTHOCHUTEJIbHAsI MOJICKYJISIPHAsI MAacChl BellecTBa. MosbHast J0Jsl U MaccoBasi J10J1s
9JIEMEHTA B BEIICCTBE.
Cmpoenue amoma. AtomHasi opOutanb. [IpaBuna 3amoJIHEHHS AJIEKTPOHAMHU
aTOMHBIX  opOutaneii. BanentHesie  snektponbl. [lepuoguueckuit  3aKoH.
DopmMyIUPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEACTABICHUN O CTPOCHUU aTOMA.
N3MeHeHne CBOMCTB AJIEMEHTOB U UX COCIMHEHUN B MEPUOJIaX U TPyIIIaX.
Xumuueckas c643b. DIEKTPOOTPULATEIBLHOCTh. Buabl xumuueckon cBsizu. MoHnHas
cBsa3b. KoBaneHTHasi HemojsipHas W MojsipHas cB3b. OOMEHHBIH W JOHOPHO-
aKIIENTOPHBIA MEXaHU3M 00pa30BaHMS KOBAaJIGHTHOW MOJIIPHOU CBs3U. ['eoMeTpus
MOJIEKYJIbl. MeTtainueckasi CBsizb. BojgopoaHas CBsi3b. ArperaTHble COCTOSHUS
BEIIECTBA. THIBl KPUCTAJUIMYECKUX PELICTOK: aTOMHAas, MOJEKYJISIpHAsA, MOHHAas,
MeTaJuThdecKas.
Pacuemor no ¢opmynam u ypaseuenusim peakyuii. 1'a30Bble 3aKOHBI. YpaBHEHUE
Kimaiinepona—MeHnneneeBa. 3akoH ABoraapo. 3aKoH OOBEMHBIX OTHOIICHUHU.
OTHOCHTENIBbHAS TNIOTHOCTH I'a30B.
Knaccugpurxayus xumuueckux peaknmii MO Pa3IMYHBIM IPU3HAKAM CpPaBHEHUS.
H3MeHeHne CTENEHM OKHUCICHHS DJIEMECHTOB B COeAUHCHMAX. OKHCIUTEIBLHO-
BOCCTaHOBUTENbHbIE peakiuuu. OKUCIEHHWE W BoccTaHOBJIeHHE. OKUCIUTEIN U
BOCCTaHOBHUTENHU. MeToa 2JIeKTpoHHOro OanaHca. IlepMmaHranatr kaius Kak
OKHCJIUTEIIb.
Baoicnewmue xnaccot neopeamuueckux eewjecms. 1'€HETHYECKas CBSI3b MEXKIY
KJIaCCaMHM HEOpPTaHWYECKUX coenHeHu. Peakiiuu nonHoro oomena. I'maponus. p H
cpensl.
PactBopbl. CriocoObl BhIpaKeHHS KOJWYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas

noyist  (MpOLIEHTHAasE KOHLIEHTpalMsi), MOJsipHas KoHueHTpauus. KomiouaHeie
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pactBopel. Oddexkt Tunpansa. Koarymsuus. Cunepesuc. KomruiekcHbie
coenuHeHus. CocTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTesb, JUTAHIbI.
Koopaunanmonnoe uncno. HoMeHknaTypa KOMIIIEKCHBIX COEUHEHHNI.
JdeMoHCTpanuu.
1. O6pa3ibl BEMIECTB MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
2. Bosrosnka iona.
3. Onpenenenrie KUCIOTHOCTH CPEAbI IPU TOMOIIYA UHAUKATOPOB.
4. Oddext Tunnans.
5. O0Opa3zoBaHue KOMIUICKCHBIX COCIMHEHUH TIEPEXOTHBIX METAJIOB.
JlaGopaTopHbIe ONbITHI.
1. Peakuiuu monHoro ooOMeHa.
2. CoiicTBa KOJUIOUJAHBIX paCTBOPOB.
3. 'unponus coneil.
4. IlonydyeHue U CBOMCTBA KOMIUJIEKCHBIX COCUHECHUM.
IIpakTuueckas padora Ne 1. PemieHne SKCHEPUMEHTAJIbHBIX 3a/lad MO TEME
«PeakiimoHHasi CmoCOOHOCTH BEIIECTB B PACTBOPAXY.
KonTpoabnas pabora Nel no teme «OCHOBBI XUMHM.

Tema 2. OCHOBHBIEC NOHATHA OPraHUYECKOH XUMHUH
IIpeomem opeanuuecxoti xumuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB. 3HAUCHUE
opraHudeckoil xumMuu. llpuumHbBl MHOrOoOOpa3usi OpPraHUYECKUX  BEIIECTB.
VYTepoiHbIi CKENeT, €ro TUIIL: IUKINYeCKue, anukindeckue. Kapoouukimmueckue
U TETEPOLMKINYECKHE CKeJIeTbl. Buapl CBA3ed B MOJIEKYyJIaX OPraHUYECKUX
BEIIECTB: OJAWHAPHBIC, IBOWHBIC, TPOUHBbIC. V3MEHEHHE SHEPruM CBSA3EU MEKIY
aToOMaMu yrjiepoJa IMpU YBEIWYCHUM KPAaTHOCTU CBs3U. HaceieHusle u
HEHACBIIIEHHbIE COCTUHEHHS.
Anekmponnoe cmpoeHue u Xumudeckue ceasu amoma yaarepood. 1'mOpuauzanus
opOuTareii, ee THIBI JUIsi OPraHUYECKUX cOequHeHui: Sp°, sp?, sp. O6pa3oBaHue G-
U T-CBSI3€M B MOJICKYJIaX OPraHUYECKUX COCAUHECHUM.
OcHogHble  NONOJCEeHUs.  CMPYKMYPHOU  Meopuu  OpeaHu4ecKux COeOUHeHUl.

XHUMUYECKOE CTPOCHHUE. CrpykTypHas dbopmyna. CrpykrypHas 151
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MpPOCTpaHCTBEHHAass u3oMepusa. M3omepus yrieponHoro ckenera. HM3omepus
nonoxkeHus. MexknaccoBasds H30MepuUsA. BuHIBl NPOCTPAaHCTBEHHONW HW30MEPUM.
Ontuueckass uzoMepusi. ONTHYECKUE AHTUMOJBI. XHUPATbHOCTh. XHUpajdbHbIE U
axypanbHble MOJNEeKyJbl. ['eoMeTpuueckas uzomepus (yuc-, mpanc-u3oMepus).
T'omonozus. I'omonoeu. I'oMosioruyeckasl pa3HocTb. ['OMOJIOIrMYECKUE PALBI.
OnektpoHHble 3(dekThl. CrocoObl 3amucel peakiuii B OPraHUYECKOW XUMUU.
Cxema u ypaBHeHHe. YcCIOBHS NpoBeleHus peakuuid. Knaccuduxamus peaxuuii
OpraHMYeCKUX BEUIECTB M0 CTPYKTYPHOMY MPHU3HAKY: 3aMElIEHUE, TPUCOECTIUHEHUE,
orwmeruieHre. MexanuaMbl peakuuii. CriocoObl pa3pbiBa CBSA3M YIIIEPOJ-YTIAEPO/I.
CB0oOOHBIE paIMKATIbI, HYKJICODUIIBI U AJEKTPODUITBI.
Knaccugurxayus opeanuueckux eewpecmeé u peakyui. OCHOBHBIE KJIAacChl
OopraHuyeckux coeauHeHuit. Krnaccudukaiuss OpraHMYeCKUX COCIUHEHUH 110
(GYHKIMOHAIBHBIM TPYINIaM. ODJIEKTPOHHOE CTPOCHHE OPTraHUYECKHUX BEIIECTB.
B3anMmHOE BIHSHME aTOMOB M TpYNN aToMOB. MHIYKTHBHBIA M ME30MEpHBII
s dextrl. [IpeacraBienue o pe3oHaHCe.
Homenknamypa opeanuueckux eewecms. MexnyHapoaHas (CUCTeMaTHYECKas)
HOMEHKJIaTypa  OpraHWYeCcKUX  BEUIECTB, €€ MNpHUHIUNBL.  PanuoHanbHas
HOMEHKJIaTypa. OKUCIEHUE U BOCCTAHOBIIEHUE B OPraHUYECKON XUMUMU.
HemoncTpanun. 1. Moaenu opraHu4ecKux MOJIEKYJI.
KounTposbnast padora Ne 2 no teme: "OCHOBHBIE NOHATUS OPTrAHUYECKON XUMUN"
Tema 3. YriieBoaopoasl
Anxanel. Ctpoenue Moyekynsl Metana. [lonsitue o koHdopmanusax. OO6mias
XapaKTepucTUKa Kiacca, (QU3NYECKHe U XUMHUYECKHE CBOWCTBa (TOpEHHE,
KaTAUIUTUYECKOE OKHCIICHHE, TaJIOTEHUPOBAHUE, HUTPOBAHUE, KPEKUHT, MUPOJIU3).
MexaHu3M peaklu XJIOpUpPOBaHHsS MeTaHa. AjKaHbl B npupoje. CHHTETHYECKHE
crocoObl MOJIy4eHHUsI aJKaHOB. MeTOo/Ibl MOJy4YeHUs! aTKaHOB U3 AJIKUITAIOT€HUI0B
(peaxkuust Bropra), aexkapOOKCHIMPOBAHMEM COJIEH KapOOHOBBIX KHCJIOT U
AJIEKTPOJIU30M PACTBOPOB COJIEM KapOOHOBBIX KHUCIOT. [IpuMeHeHue aaKaHoB.
Huxnoankaner. OOIIasi XapakTepUCTHKa Kiacca, (U3WYECKHE CBOMCTBA. Busl

n3oMepun. HamnpskeHHbIE W HEHANpPSsKEHHbIC IHKIbl. XHMHWYECKUE CBOMCTBA
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HUKJIONponaHa  (ropeHue,  TUAPUPOBAHHUE,  MPUCOCAMHEHHWE  TaJIOrCHOB,
rajoreHoBOJOPOJOB, BOJABI) U  LHUKJIOTeKcaHa (TOpeHHe, XJIOPUPOBAHUE,
HutpoBaHnue). I[lonmyueHne UMKIOAIKAHOB U3 aJKaHOB U JIUTaJOTCHAJIKAHOB.
Anxenovr. OOmiast xapaktepuctuka kiacca. CTpoeHHE MOJIEKYJbl O3THUJICHA.
dusnyecKkue CBOMCTBA AIKECHOB. ['eoMeTpruueckas n3oMepusl ajJlKeHOB. XUMHUYECKUE
CBOMCTBa aJIKEHOB. Peakiiuu mpucoeIMHEHUS 10 KPAaTHOM CBS3U — TUIPUPOBAHUE,
rajjoreHMupoBaHue, THAPOTaIoreHupoBanue, ruaparamnus. [Ipasuino MapkoBHUKOBA
U ero OOBSICHEHHUE C TOUKHU 3PECHUS IJIEKTPOHHOMN Teopun. BzauMoaeicTBre alKeHOB
c OpoMOM U XJIOpOM B Tra3oBoi (a3e uiau Ha cBeTy. OKUCIIEHUE aJKeHOB (TOpEHue,
OKHCJIEHHE KHUCJOPOJOM B MPUCYTCTBUHU XJIOpUJA Nalafus, MOJ JCHCTBUEM
cepeOpa, OKHUCJICHUE TOPSYUM TOJKUCICHHBIM PACTBOPOM TEpMaHTaHaTa Kajwus,
okucinenue 1o Baruepy). Ilomumepuszanus. IlonydeHue ankeHOB M3 aJKaHOB,
AIKUJITAIOTEHUIOB U JUTAJIOTeHANIKaHoB. [IpuMeHeHHe JTuieHAa M TPOIHIICHA.
Anxaduenwvr. Knaccudukaius TUEHOBBIX YIieBoJgopoaoB. CoONpsKeHHbIE IUEHBI.
®u3nyeckue M XUMHUYECKHE CBOWCTBA JuUBMHUIA U wu3omnpeHa. 1,2- u 14-
npucoenuHenue. [lonumepusanusa. Kayuyku. Bynkanuzanus kaydykoB. Pe3uHa u
700HMUT. Cunres OyTragaueHa u3 OyTraHa u ATaHOJIA.
Anxunel. O6mias xapakrepuctuka. CTpoeHHe MOJIEKYJIbI aneTuieHa. duznueckue u
XUMUYECKHE  CBOMCTBAa  @JIKMHOB. Peakuuu  NpUCOEIWHEHHS  TaJOr€HOB,
rajoreHoBoAoOpoAoB, Bonbl. ['mapupoBanue. Tpumepuszanus u IUMEPHU3ALNS
anetuieHa. KHCIOTHbIE CBOMCTBA aJKWHOB C KOHIIEBOW TPOWHOM CBSI3BIO.
OkucieHue ajlkWHOB PacTBOPOM INepMmaHraHata kKauwus. lIpumeHeHue aleTuiieHa.
KapOuansiii mMeron monydenusi anetuieHa. [luponus merana. CHHTE3 alKHHOB
ANKUIIMPOBAHUEM alETUIUIO0B.
Apenwvl. Tlonstue 06 apomaruunoctu. I[lpaBuiio Xrokkens. beH3on — cTpoeHue
MOJEKYIbl, (Quinueckue cBoiicTBa. ['omonmornueckuit psg Oenzona. M3omepus
IU3aMelIeHHbIX O€H30JI0B Ha TMpuMepe KcuwiojoB. Peakuuu 3amenieHusi B
OCH30JbHOM siJipe (TaJIOTEHUPOBAaHUE, HUTPOBAHUE, AaJKUIUpoBaHue). Peakuuu
MpUCOEAMHEHUs K OeH30ny (TUAPUPOBAHHE, XJOPUPOBAHUE HA  CBETY).

OcobeHHOCTH XUMUU aNKuiIO0eH3010B. [lpaBuiia oOpueHTalMM 3amMecTUTeNed B
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peakuusx 3amenieHus. bpomMupoBaHME U HUTpPOBaHWE Toayosia. OKuUCIEHHE
AITKUIIOEH30JI0B pacTBOpPOM NepMaHraHara KaJusl. l'anorenupoBanne
aNKUIOEH30710B B O0KOBYIO 1ienb. Peakuus Bropiia—®urTiHra kak MEeTo]i CUHTE3a
ankuiaoeH3oaoB.  CTUpON  Kak MpPUMEP  HENpEeAEeTbHOrO  apoOMaTHYECKOIo
COEIMHEHMUSL.

Ilpupoonvie ucmounuku yene6000po0oos. IlpupoaHblil U MOMYTHBIN HEPTSAHbBIE Ta3bl,
UX cocTaB, Hcnosib3oBaHue. Hedth kak cmech yrieBoaopoaoB. IlepBuunas wu
BTOpUYHas nepepaborka Hedt. Pudopmunr. KameHHBbIN yromis.
T'anocenonpouszsoonvie Peakuuu 3amelnieHuss rajmoreHa Ha  THJIPOKCHII,
HUTpOTpynny, IuaHorpynmny. JlelicTBUe Ha TaJOreHIPOU3BOAHBIE BOJHOTO U
CIIUPTOBOTO pacTBopa mienoyu. CpaBHEHHE PEaKIIMOHHOW CIOCOOHOCTH aJIKWII-,
BUHWI-, (DCHWI- U OEH3WITraJoreHuI0B. Vcronbp30oBaHue rajoreH Mpou3BOIAHBIX B
OBITY, TeXHUKE M B cHHTe3e. [loHsITHE O MarHUMOPraHWYECKHX COCTUHCHHSIX.
[lonyyeHne ankaHOB BOCCTAaHOBJIEHUEM HOJAIKAHOB. MarnmiopraHn4ecKue
COEIMHEHUSI.

JdeMoHCTpaIMH.

1. BpomupoBaHue TeKcaHa Ha CBETY.

2. 'openue MeTaHa, 3TUIICHA, allETUJICHA.

3. OTHolIEHWE MeTaHa, ITUIICHA, alleTHJIeHa U OeH30J1a K pacTBOpaM MepMaHTraHaTa
Kans 1 OpOMHOM BoOjI€.

4. OkucIlIeHHe TOIyoJla paCTBOPOM IIEpMaHTaHaTa Kajusl.

5. TlomyyeHue »STuieHa peakuWend JeruapaTalvd 3TaHOJdA, AaleTWIeHA —
TUAPOJIU30M KapOua KalbIlus.

6. IlomyyeHue cTuposia AEMONMMEPU3ALMEN MMOJUCTUPOTIA U HUCIBITAHUE €ro
OTHOILIEHHUSI K PaCTBOPY MepMaHTraHaTa Kajusl.

JlaGopaTopubie  onbITbl. CocTaBieHue  MojeleH  MOJEKYJ  aJIKaHOB.
B3aumopeiictBue ankaHoB ¢ Opomom. CocrtaBieHue MOJENed  MOJEKyJ
HENPEAEIbHBIX COCUHECHUM.

IIpakTnueckas padora Ne 2. CocTtaBlieHHE MOJIEJIENH MOJIEKYJT YIII€BOAOPOI0B.

IIpakruyeckas padora Ne 3. [TonydyeHne 3TUIEHA U OBITHI C HAM.
10



KonTposbHas padora Ne 2 o teme «YTJI€BOIOPOABDY.

Tema 4. Kucsiopoacoaep:xanue Oprann4eckKue coeuHeHUust
Cnupmuvi. HoMeHKIaTypa W H30MEPHUS CIHUPTOB. TOKCHUYECKOE JEWCTBUE HAa
OpraHv3M MeTaHoJa U 3TaHoja. u3nyecKkue CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX
cnupToB. XHMHYECKHME CBOMCTBA CHUPTOB (KHUCIOTHBIE CBOMCTBa, peakUuu
3aMEIIeHHUs] THUJPOKCWJIBHOM TpPYIIbl HA TaloOreH, MEXMOJEKyIsIpHas M
BHYTPUMOJIEKYJISIDHAsL JI€TUJpaTalrs, OKHUCJIEHUE, PEaKIUu YTIEBOJIOPOIHOIO
paaukana). AJKOroJsThl. [ Maponan3, adkuaupoBaHue (CUHTE3 MPOCTHIX 3(HUPOB MO
Bunbsamcony). [IpoMblluieHHBIH CHUHTE3 MeTaHoJla. MHOroaTOMHbIE CHHPTHI.
OTUIEHTIIMKOIb U TIULEPUH, WX (PU3NYecKHe U XUMH4YecKue cBoiicTBa. CUHTE3
OUOKCaHa W3 OTWIEHIVIMKONSA. TOKCHYHOCTh ATuieHrHkoisa. KauyecTBeHHas
peakiusi Ha MHOTOAaTOMHbIe crUPThL. [IpocThie 3Puphl Kak U30MEpbI MPEaeIbHBIX
OJIHOATOMHBIX cnUpPTOB. CpaBHEHHE MX (DU3WYECKUX U XUMHUUYECKUX CBOMCTB CO
cnuptamu. Peakius pacienyieHus: mpocThiXx 3(GUpPOB HOI0BOAOPOIOM.
@enonvr HomeHknatypa u wu3omepus. B3anMmHOe BiMsSHHE TpyINIl aTOMOB Ha
npuMmepe (enona. duznyeckue W XUMHUYECKHE CBOMCTBAa (PeHONIAa U KPE30JIOB.
Kucnornsie cBoiicTBa (D€HOIOB B CpaBHEHUH CO criupTamu. Peakiuu 3amerieHus B
OCH30JIbHOM KOJIblle (TajJoreHupoBaHue, HHUTpoBaHue). Okwucienne (HEHOIOB.
KauecTtBennnie peaknuu Ha penoi. [Ipumenenue denona.
Kapb6onunvuvle coedunenuss. INEKTPOHHOE CTPOEHHUE KApOOHWIBHOW TPYIIIHL.
Anpaeruapl U KeTOHbl. DU3MUEecKHe CBOHCTBAa (hopMajbieruaa, ameTalbIerua,
aueroHa. [lowsmue 0 Kemo-eHONbHOU Maymomepuu KapOOHUIbHBIX COeOUHEeHULL.
Peakmuu mpucoequHeHUs BOXBI, CIUPTOB, IIMAHOBOJOPOAA W THAPOCYIh(hUTA
HaTpusi. CpaBHEHHE PEAKIIMOHHON CITOCOOHOCTH aJIbJIETHIOB M KETOHOB B PEAKIIMSIX
IpUCOeIuHEHNs. Peakiny 3aMeleHns aToOMOB BOIOPO/Ia MPHU CL.-yIIEPOAHOM aTOME
Ha ranoreH. [lomumepusanusa dbopmanbaeruga u amneranpiaeruna. CHATE3 CIIUPTOB
B3aUMOJICHCTBUEM KapOOHUIIbHBIX COCITMHEHUN ¢ peakTUBOM [ puHbsipa. OKucieHue
KapOOHUJIBHBIX coequHeHnil. CpaBHEHHE OKHUCJIEHUS albJCTHJOB U KETOHOB.

BoccranoBnenue kapOOHWIBHBIX COEIUHEHHMN B cnupThl. KauecTBEHHbIE peakinu
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Ha QIbJECTUIHYIO TIpynmmy. Peaknuum aibploidpHO - KPOTOHOBOM KOHJIEHCALWU.
Ocob6ennoctu dhopmanpaeruaa. Peakius Gpopmanpaeruaa ¢ GeHoIoM.

Kapbonoevie kucnomul. DIEKTPOHHOE CTPOCHHE KapOOKCWIBHOW TPYMIIbL.
['oMonoruueckuii  psig  OpeNebHBIX  OAHOOCHOBHBIX  KAapOOHOBBIX  KHCIOT.
®duznyeckre CBOMCTBa KapOOHOBBIX KUCIOT Ha MPUMEPE MYPAaBbUHOM, YKCYCHOM,
IIPOIIMOHOBOM, IMAJIBMUTHHOBOM U CTCAPUHOBOM KHUCIOT. XHMHYECKHUE CBONCTBA
KapOOHOBBIX KHCHOT. KucCnoTHble cBoilcTBa (M3MEHEHHME OKpPACKHM WHAMKATOPOB,
peakluy ¢ aKTUBHBIMHM METaJIJIaMU, OCHOBHBIMU OKCUJIJaMU, OCHOBAHUSIMH, COJISIMH).
N3menenue cuiabl KapOOHOBBIX KHUCIIOT MPU BBEIECHUU JOHOPHBIX M aKUENTOPHBIX
3amecTtuteneil. B3aumoneiicTBue KapOOHOBBIX KHCJIOT CO CHOUpPTaMU (peakuus
srepudukanmu). [anoreHupoBaHre KapOOHOBBIX KHUCIOT B OOKOBYIO IIETb.
OcoOeHHOCTH MYpaBbMHOW KHCJIOTHL. BakHeilmue mnpeacraBuTeNy  Kiacca
KapOOHOBBIX KHCIOT U WX MpuMeHeHue. llomydeHue MypaBbUHOM W YKCYCHOMU
KHCJTIOT B MPOMBINUIEHHOCTU. Briciine kapOoHoBbie kuciioThl. lllaBeneBas kuciora
KaK TpeJCTaBUTENh JUKApOOHOBBIX KHUCIOT. [IperncraBieHue o HeENpeaeNbHbIX U
apoMatuyeckux KucioraXx. OCOOEHHOCTM HX CTPOEHHS U CBOMCTB. 3HA4€HHE
KapOOHOBBIX KUCIIOT.

DyHKYUOHAIbHBIE NPOU3BOOHbBIE KapOOHOB8bIX Kuciom. [lonydeHue XJI0OpaHTuaPHUIOB
U aHTUAPUIIOB KHUCJIOT, uX ruAponu3. llogyuenue CcloXHBIX 3(UPOB ¢
UCIIOJIb30BAHUEM XJIOPAHTUIPHUAOB M aHTHAPUAOB KuCHOT. CloXHBbIE 3PUPHI Kak
U30Mepbl KapOOHOBBIX KUCIOT. CpaBHEHHE (PU3UUECKHX CBOWCTB M PEAKIIMOHHOM
CIIOCOOHOCTH CIIOKHBIX 3(UPOB M U30MEPHBIX UM KapOOHOBBIX KHCIOT. ['maponus
cnoXkHBIX d¢upoB. CuHTE3 CIOXHBIX 3hupoB ¢eHonoB. CrnoxHble AHUPHI
Heopranuyeckux kuciaor. Hurpornmuuepun. Amuzasl. Conu kKapOOHOBBIX KHCIIOT, UX
TEPMHUYECKOE PA3JIOKEHUE B MPUCYTCTBUM Mienoud. CuHTE3 KapOOHMIIBHBIX
COEIMHEHU Pa3I0KEHUEM KaJIbIIMEBBIX COJIEW KapOOHOBBIX KUCIOT.
JdeMoHCTpanIuu.

1. B3aumoieiicTBre HATPHUSI C STAHOJIOM.

2. OKHucIeHre dTaHoIa OKCUIOM MEJIH.

3. 'openue 3TaHoA.
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4. B3aumoaeictsue mpem - OyTUIOBOTO CIIUPTA C COISTHON KUCIIOTOM.
5. KayecTBeHHas peakunsi HA MHOIOAaTOMHBIE CIIUPTEHI.

6. KauecTBeHHbIE peakuu Ha ()EHOJIBI.

7. OnpeneseHue anbAEeTUI0B IIPU TOMOIIN KaY€CTBEHHBIX PEAKIUN.

8. OKucneHue anpaeruoB IEPMAHTaHATOM KaJlHsl.

9. l[lony4yenue ClOKHBIX YPUPOB.

JlaGopaTopHbIe ONbITHI.

5. CBOMCTBA 3TUIIOBOTO CIIUPTA.

6. CBolicTBa rauLepuHa.

7. CBoiictBa ¢enona. KauectBeHHbIE peakiuu Ha (EHOJBI.

8. CroiicTBa popmanuHa.

9. CBoiicTBa YKCYCHOM KUCIIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IpakTuueckas padora Ne 4. [Tonyuenue 6pomdTaHa.
IIpakTuyeckas padora Ne 5. [TonydyeHue aneroHa.

IpakTuyeckas padora Ne 6. [TonyyeHrne yKCyCHOU KHUCIIOTHI.
IpakTuyeckas padora Ne 7. [TonyyeHnue sTunamerara.
IIpakTuyeckas padora Ne 8. PemieHue sKCEepUMEHTAIBHBIX 3ajJa4 MO TeEME:
«Kucnopoacoaep:xailyie OpraHu4ecKie BELECTBAY.

Kontpoabnass padora Ne3 no teme «Kucimopoacoaepxkaiiue opraHuYecKue
BEILIECTBAY.

Tema 5. A30T- U cepocoaepxaime coeIuHEHUs
Humpocoeounenusi.  DIeKTpOHHOE  cTpoeHwe  HuTporpynnsl.  Ilomyuyenue
HUTPOCOEIUHEHUN. B3pbIBUaThHIE BEIIECTBA.

Amunor. W3omepusi amuHOB. IlepBUuHBbIE, BTOPUYHBIE U TPETUUYHBIE AMUHBI.
@u3nyeckue CBOMCTBA MPOCTEUIIMX aMHUHOB. AMHHBI KaK OpPraHUYECKHUe
ocHoBaHusA. Conu anKuIaMMOHMS. AJIKUJIMPOBAaHUWE W alUIMPOBAHUE AaMHUHOB.
Peakuyum aMHUHOB C a30TUCTOM KHUCIOTOM. ApPOMATUYECKHE aMUHBl. AHUWIIVH.
B3anmHOe BiausiHME Tpynn aTOMOB B MOJIEKYJIE€ aHWJIMHA. XHUMUYECKHUE CBOKCTBA

AHWJINHAa (OCHOBHBIC CBOﬁCTBa, pPCaKIn 3aMCIICHUA B ApOMATHYCCKOC AP0,
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OKHCIIeHue, anuiupoBanue). Juazocoemunenus. I[lonydeHne aMUHOB M3 CIHPTOB
n HutpocoenuHeHud. IIpumenenne anunuHa. CepoOOPraHUYECKUE COCTUHEHUS.
[IpeacraBnenne o cepoopraHUYecKuX coeTUuHEHUsIX. OCOOEHHOCTH UX CTPOEHUS U
CBOWCTB. 3HAUYECHUE CEPOOPTaHNYECKUX COCTUHEHUM.
T'emepoyuxnvr. OypaH U IUPPOJ KaAK MPEICTABUTEIN MATUWICHHBIX T€TEPOIUKIIOB.
DJIEKTPOHHOE CTPOCHUE MOJEKYJbl mupposia. KucCiaoTHbiE CBOWCTBAa NHPPOIA.
[lupuanH Kak TMPEACTABUTENIb MIECTUUYIECHHBIX TE€TEPOIUMKIOB. OJIEKTPOHHOE
CTpOEHHE MOJIeKYJIbl mnupuauHa. (OCHOBHBIE CBOWCTBAa NHPUJNHA, PEAKIUHU
3aMelIeHns ¢ apoMaTudeckuMm siipoM. [lpeacraBnenue o6 umugaszoJie, MUPUIUHE,
ypUHE, MYPUHOBBIX U MTUPUMUINHOBBIX OCHOBAHUSX.
JdeMoHCTpauu.
1. OcHOBHBIC CBOMCTBA AaMUHOB.
2. KauecTBeHHbIE PEaKIMU HA aHUJIMH.
3. AHUITMHOBBIE KPACUTEH.
4. OOpa31bl TEeTePOIMKINYECKUX COSAMHEHUH.
JlaGopaTopHble onbIThl. KauecTBEHHBIE PEAKIIMN HA AaHUJIVH.
IIpakTnueckas padora Ne9. PemieHune SKCHEPUMEHTAIbHBIX 3a/lad [0 TEME
«A30TCcoepKalle OPTAaHUUYECKHUE BEIIECTBAY.

Tema 6. Buosiornueckn akTHBHLIE BelIeCTBA
Kupvl kak cioxHbie 3GUPH TIUIEPUHA M BBICIIUX KapOOHOBBIX KHCIIOT.
OwmbuieHue xxupoB. ['uaporennsanus KupoB. Mpuia Kak COIM BBICIINX KapOOHOBBIX
KHUCJIOT.
Yeneeoowi. Mono- u aucaxapuabl. OyHKIUM yriaeBoJoB. buomorudeckas poib
yraeBooB. ['moko3a — Qu3nyeckue CBOMCTBA, JTUHEHHAS M IUKINYECKas (HOPMBI.
Peaknimu  1toko3bl  (OKMCJEHHME  a30THOM  KHCJIOTOM, BOCCTAaHOBJIEHHUE B
IIECTUATOMHBIN CIUPT), KAUECTBEHHbIE PEAKIIMK HA TIIIOKO3Yy. BpokeHHe ritoKOo3bI.

®pykTo3a Kak u3zoMep riaoko3sl. Pubo3a u nezokcupr6dosa. [lorstue o rmmko3ugax.
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Jlucaxapuowv. Caxapo3a Kak IpeJICTaBUTENb HEBOCCTAHABIIMBAIOIINX IUCAXaPHIOB.
Manbro3a u nakTo3a, 1emioonosa. I'uaponus aucaxapunos. [lonydenue caxapa u3
CaxapHOM CBEKIIBI.

llonucaxapuoer Kpaxman, TIHKOTEH, Ie/UTofo3a. KadecTBeHHas peakuus Ha
Kpaxmai. ' uaponns monucaxapuaos.

Hykneunosvie kuciomoer. Hykneo3zunpl. Hykneotuasl. HykiIeMHOBBIE KHCIOTBI Kak
npupoasbie nosumepsl. Ctpoenne JJHK n PHK. I'maponns HyKI€eMHOBBIX KUCTIOT.
Amunoxkucniomel kak am@oTepHble CcoeluHEHUd. Peaknuum ¢ KUCIOTaMH U
ocHoBaHusMH. OOpaszoBanue cnoxHblx 3¢upos. [lentunsl. IlenTunHas cBs3b.
AMMIHBIN XapaKTep NENTUAHOMN CBSI3U. [ MAPOIN3 NENTUIOB.

benku. TlepBuuHasi, BTopuyHasi U TpEeTUYHAsE CTPYKTypbl OenkoB. KauecTBeHHbIE
peaKkIuu Ha OCJIKHU.

JdeMoHCTpanuu.

1. PacTBOpUMOCTB yTJIEBOJIOB B BOJIE U 3TAHOJIE.

2. KauecTBeHHbIE pEaKIIMU HA TIIIOKO3Y.

3. O6pa3ibl aMUHOKHCIIOT.

JlaGopaTopHbIe ONbITHI.

11. CpoiictBa riroko3bl. KauecTBeHHass peakuus Ha Toko3y. OmnpeneneHue
Kpaxmasa B MPOAYKTaX MUTAHUS.

12. IIBeTHBIC peakiuu OEIKOB.

IIpakTuueckas padora Ne 10. [IpuroroBieHre pacTBOpOB OEIKOB U U3yUYECHHE UX
CBOMCTB.

IIpakTuueckas padora Ne 11. Perienue skciepruMeHTaIbHbBIX 337124 Ha
UICHTU(DUKAIIMIO OPTAaHUIECKUX COSTUHEHUN

Koutponbnass pa6ora Ne 5 mo temam «A3oTcoaepiKaliue W OHOIOTHYECKH
AKTUBHBIE OPTaHUYECKUE BEILIECTBAY.

Tema 7. CuHTEeTHYECKHE BBICOKOMOJIEKYJISIPHBIC COeIMHCHUS

IlomaTne 0  BBICOKOMOJEKYJSPHBIX  BemiecrBax.  llomumepusanus  u

IMOJIMKOHACHCAINA KaK MCTOAbI CO3AaHNA ITOJITMMCPOB. aﬂaCTOMepI)I.
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IIpuponsslii m cuHTeTHYecKMU Kaydyk. Cononumepunsanusa. CoBpeMEHHBIE
IJIACTUKU  (MOJUATWIICH, MOJMIPONWIECH, MOJUCTUPOJ, MOJUBHUHWIXJIOPU,
dToporact, nmonudTHUICHTEpedTaIaT, akpui- OyTaJAueH- CTUPOJbHBIA IJIACTHUK,
MOJINKapOOHATHI).
[IpupoaHbie ¥ CUHTETUYECKUE BOJIOKHA (0030D).
JMemoncTtpanuu. 1. OOpasupl 1actukoB. 2. Komnekuus BoJokoH. 3.
[TonukoHaEHCAIMS ATUICHTIIUKOJIS ¢ TepeTaaeBON KUCIOTOM.
JlabopaTtopHble onbIThl. 13. OTHOIIEHNWE CHHTETUYECKUX BOJIOKOH K pacTBOpam
KHUCJIOT U ILIEJIOYEH.
IIpakTuyeckas padora Ne 10. Pacrio3zHaBaHMe MIIACTHKOB.
IIpakTuuyeckas padora Ne 11. Pacno3HaBaHn€e BOJIOKOH.
11 kaacc

Tema 1. Hemerasibl
Knaccugurxayus neopeanuueckux sewjecme. IIEMEHTb METAJUIBI U HEMETAIUIBI U UX
nosioxkeHue B [lepuonnueckoit cucreme.
Booopoo. Tlonyuenue, pusndeckue U XuMHUYECKHUE CBOWCTBA (peaKIMK ¢ METaUIaMH
U HEeMeTalJlaM{, BOCCTAaHOBJIIEHME OKCHAOB U couseil). [uapuasl. TormiuBHbBIE
AJIEMEHTHI.
Tanocenvi. OOmAsg XapaKTepPUCTHKA TMOATPYNIbl. DU3UYECKHE CBOWCTBA MPOCTHIX
BEILECTB. 3aKOHOMEPHOCTH H3MEHEHHSI OKHCIUTEIbHOW aKTHUBHOCTU TaJOT€HOB B
COOTBETCTBHHM C UX IOJIO)KEHHEM B nepuoauueckoi Tadmuue. [lopsaok BeITeCHEHUS
rajJloreHOB U3 pacTBOpOB TrajoreHunoB. OcoOeHHocTH Xumuu ¢ropa. Xiop —
MOJlyYeHUE B TMPOMBIIUIEHHOCTH M J1a0OpaTOpUH, pPEaKIUH C MeTalUlaMH |
HeMeTauiaMHi. BzaummopaelcTBHE XJIOpa € BOJOWM H  pacTBOpaMU  IIEITOYEH.
Kucnoponnsle coeaunenus xiyopa. [MDOXIOpHUTHI, XJIOpaT W MEPXJIOpPAThl Kak
TUNHYHBIE OKUcauTenu. OcoOeHHoCcTH XuMuK OpoMa U ioxa. KauecTBeHHast peakius
Ha Woa. [anoceno6o0opoobt — TOYYEHHUE, KHCIOTHBIE M BOCCTAHOBUTEIIbHBIE
cBorictBa. CoiisiHasg KUCIOTa U €€ coiau. KaduecTBEeHHbIE peaklIMu Ha TallOr€HU]l -

HOHBI.
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Onemenmul  nNOOSPYnNbl  KUCIOPOOQ. OOmass xapakTepucTUKa MOATPYIIIBI.
dusnyeckue CBOWCTBAa MPOCThIX BemlecTB. O30H Kak ayuioTpomHass MOAudUKaIUS
kuciopoaa. llonmyuenne ozona. O30H kak okucautenb. [[o3uTHBHAS W HEraTUBHAs
poJib 030HA B OKpy:karoliei cpeae. CpaBHEHHE CBOMCTB 030HA M Kuciaopoja. Bona u
MEPOKCUJ BOJAOPOJA KaK BOJOPOJHBIE COCAMHEHHS KHCJIOpOJa — CPaBHEHHUE
cBoucTB. Ilepokcua BOIOpOAa KAk OKHUCIHWTENb W BOCCTAHOBUTEND. llepokcuiabl
METAJLJIOB.

Cepa u eé coedunenus. Annorponus cepbl. Ouznueckue U XUMHYECKUE CBOWCTBA
ceprl (B3aMMOJICUCTBHME C MeETaulaMH, KHUCJIOPOJOM, BOJOPOJOM, pPacTBOpaMHU
niesioue, KUciaoTaMu-okucautensiMu). CepoBoiopo il — TMOJIyYEeHHUE, KUCITOTHBIE U
BOoccTaHOBUTENbHBIC cBOMCTBA. Cynbduasl. CepHUCTHIN ra3 KaK KUCIOTHBIM OKCHI.
OkucnurtenbHblE U BOCCTAHOBUTEJBHBIE CBOMCTBAa cepHUcTOro rasa. I[lomyuyeHue
CEpPHUCTOTO Ta3a B MPOMBINUICHHOCTH M JiabopaTopuu. CepHHUCTas KHUCJIOTa U €€
conmu. Cepubiii anrugpun. CepHas kuciiora. CBONCTBAa KOHUEHTPUPOBAHHOW H
pa30aBICHHON CEPHOM KUCTOTHI. J[elficTBHE KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI HA
caxap, MeTaJllbl, HEeMEeTaJJIbl, CylnbGuasl. TepMudeckas yCTOMUHMBOCTH CYIb(HaTOB.
KauecTBeHHass peakiusi Ha CEpHYIO KHCJIOTY M €€ COJii. TuocepHas KHCIOTa U
THOCYJIb(aTHI.

Azom u ezo coedunenus. DAEMEHTHI MOATPyNHNbl a3zoTa. OOmas XapakTepUCTHKA
noarpynnsl. @uU3nUecKue CBOMCTBA MPOCTHIX BeniecTB. CTpoeHUEe MOJEKYJbl a30Ta.
du3nyecKue 1 XMMUYECKUE CBOMCTBA a30Ta. [lonydeHue azota B MPOMBILIJIEHHOCTH
u maboparopun. Hutpuasl. AMMuak — ero noiyueHue, GU3n4ecKue U XUMHUECKHE
cBoiictBa. OCHOBHBIE CBOWCTBAa BOJHBIX pacTBOpoB ammuaka. Coau aMMOHUS.
[loBenenne conell aMMOHHUS MpPU HArpeBaHUU. AMMHAK KAaK BOCCTAHOBUTEIIb.
[Ipumenenne ammuaka. Okcuabl a3oTa, UX noiaydeHue u corcrBa. Okcup azora(l).
Oxucnenne oxcuga aszora(ll) xucmopomom. [umepuzanus okcuaa azota(IV).
A3zoTHcTas KHCIOTa W €€ coiu. HUTpUThl Kak OKHUCIUTENNM U BOCCTAHOBHTEIIU.
A30THas KUCI0Ta — (PU3NUYECKUE U XUMUYECKUE CBOICTBA, mosyueHue. OTHOIICHHE

a30THOM KHCJIOTBI K MeTajJjlaM M HEMeTajjaM. 3aBUCHUMOCTh IIpOAYKTa
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BOCCTAaHOBJICHHMSI A30THOM KHCIOTBl OT AKTHMBHOCTH METaJlyla W KOHIIEHTpaluu
KUCIOTBL. TepMuueckas yCTOMYMBOCTh HUTPATOB.

@Docgop u eco coedunenus Annorponus dochopa. Xumuueckue cBoiicta pocdopa
(peakuuu ¢ KUCJIOPOJIOM, TajOreHaMHu, METajulaMH, CIOXHBIMH BELIECTBAMU-
okucnurensiMu, menoyamu). [lomyuenue u npumenenue ¢docpopa. DochopHbiii
auruapua. Oprodocdopnas u meradocdopHast KUCIOTH U UX coiu. KauecTBeHHas
peakiust Ha opTodocdatel. Paznoxenue oprodochopHoit kucnotel. [Tupodochopnas
kuciota u mupodocharel. Dochunpl. Dochun. Xmopumel ¢ocdopa. Oxcun
dochopa(lll), pochopucras kucaora u ee CoH.

Yenepoo. Annotrponus yriaepona. CpaBHEHHE CTPOCHHSI M CBOMCTB Tpadurta u
anmaza. DymnepeH kak HoBas MosekyiuspHas ¢opma yraepoga. ['paden kax
MOHOCJOM Tpadurta. YriaepoiaHble HAHOTPYOKH. YTOdb. AKTUBUPOBAHHBIN YIOJb.
Ancopb6iusi. Xumuueckue coiictBa yrig. Kapounel. I'maponu3 kapOuaa kanpius u
kapOouma amomuHusa. KapOuabl mepexoAHbIX METalIoOB KakK CBEPXIPOYHbBIC
matepuanbl. Oxcuasl yriaepoga. OOpa3oBaHHME YrapHOro rasa IpU HEMOJIHOM
CrOpaHuM yriis. YTOJb U yrapHbIid ra3 Kak BOCCTaHOBUTENH. Peakius yrapHoro rasa
¢ pacrmiaBamu Imenoudei. CuHTe3 (HOPMHATOB M OKCAJaTOB. YTJEKHCIbINA Tas3.
VYronpHas kucinota U ee conu. I[loBeaeHWe CpemHUX M KHUCIBIX KapOOHATOB IpHU
HarpeBaHUU.

Kpemnuni. CBoiicTBa mNpocTOro BeliecTBa. Peakuuu ¢ XJIOpOM, KHCIOPOJOM,
pactBopamu 1enodyedl. OKcHUI KpEeMHHS B MpUpoOJe U TexHuke. KpemHHeBble
KUCIOTHI U uX coiu. ['maponu3 cunmkaroB. CuilaH — BOJAOPOAHOE COEIMHEHUE
KPEMHHUSL.

b5 o p. Oxcun 60opa. bopnas kucnora u ee coiu. bypa.

JdeMoHCTpanIuu.

1. Topenne Bomopona. 2. Ilomydenue xmopa (ombiT B mpoOupke). 3. OmbIThl ¢
OpomHOI Bomoi. 4. OKHCIUTETBHBIE CBOWCTBA PacTBOpA TUIIOXJIOpPHUTA HATpUA. 5.
[InaBnenue cepol. 6. I'opeHne cepsl B kucioponae. 7. BzaumoperictBue xenes3a C
cepoii. 8. T'openme cepoBogopona. 9. Ocaxpaenue cynbduaoB. 10. CsoiicTBa

cepHuctoro rasa. 11. JleiicTBE KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI HA MEIb U
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caxapo3y. 12. PactBopenue ammuaka B Boxae. 13. OCHOBHBIE CBOMCTBAa pacTBOpa
ammuaka. 14. Karamutuueckoe okucienue ammuaka. 15. Ilomyuenue oxcupaa
azota(ll) u ero oxucnenue Ha Bo3ayxe. 16. JleiicTBUe a30THOI KUCIOTHI Ha Meb. 17.
I'openne docdopa B xucnopose. 18. IlpeBpaienue kpacHoro gocdopa B O6enblii u
ero ceeueHue B TeMHote. 19. Bzaumoneiicteue pocdoproro anruapuna ¢ Boaoit. 20.
OO6pa3usl rpadura, anmaza, kpemuus. 21. ['openue yrapuoro raza. 22. Tymenue
IJIAMEHU YTIIEKUCIIBIM ra3oM. 23. Pa3noxxenue mpamopa.
JlaGopaTopHbIe ONbITHI.
1. [TonyueHnue xjgopa U U3y4EHUE €ro CBOMCTB.
2. O3HaKOMJIEHHE CO CBOMCTBAMU XJIOPCOAEpKAIIMX OTOEIMBaTENEH.
KauecTBeHHas peakiiys Ha TajJlOTeHU ] - HOHBI.
3. CpoiicTBa Opoma, Hoaa u ux coseit. PasnoxeHnue nepokcuaa BOA0poOIa.
OxucneHnne noau]l -MOHOB MEPOKCUAOM BOJOPO/Ia B KUCIIOU Cpejie.
N3yuyeHne cBOMCTB CEPHOM KUCIIOTHI U €€ COJIEH.

I/ISYIIGHI/IG CBOMCTB BOJHOTO paCTBOpa aMMHaAKaA.

4.
5.
6. CBoiicTBa coneit ammonus. KauectBennas peaxius Ha (hochar-uoH.
7. KaduecTBeHHast peakiiys Ha KapOoHaT-uoH. Pa3noxkeHnue rugpokapboHaTa HaTpHs.
8. UcnblTaHne pacTBOpa CUJIMKAaTa HATPUS MHIUKATOPOM.
9. O3HakomIIeHHE ¢ 00pa3aMu MIPUPOIHBIX CHIIUKATOB.
IpakTuyeckas padora Nel. ITonyuenue Bogopoa.
IIpakTuueckas padora Ne 2. [ToiryyeHue XJI0poBOAOPOJA U COJNSTHON KUCIOTHI.
IIpakTuueckas padora Ne 3. [TonyyeHue aMmmuaka U U3y4eHUE €ro CBOMCTB.
IIpakTuueckas pa6ora Ned. [lonyueHue yriekucioro rasa.
IlpakTuueckas padora Ne 5. BpInoliHEHUE 3KCIEPUMEHTAIBHBIX 33/1ady MO TEME
«HemeTrannsi».
KonTpoabnas padora Nel no reme «Hemeranaby.

Tema 2. O0uue cBoiicTBa METANJIOB
Obwuii 0630p s1emenmos - memannog. CBOMCTBA MPOCTBHIX BEIIECTB-METAIOB.

Mertannuueckue Kpuctaiinueckue pemietkd. CruiaBel. XapaKTepuUCTHKa HauOosiee

HU3BCCTHBIX CIIJIaBOB. HonyquHe " IIPUMCHCHUC MCTAJIJIOB
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Tema 3. MeTa/uuibl IJIABHBIX HOATPYIIT
Ll]enounvie memannvi— 001LIasT XapaKTEPUCTUKA MOAIPYIIbl, XapaKTEPHbIE pPEaKIUH
HaTpus U Kanus. CBOMCTBA MIETOYHBIX MeTalIoB. [lonydyeHne menoYHbIX METaloB.
Copna n enkuit
HATp — Ba)KHEHIlINE COeAMHEHUS HATPHUSL.
bepunnui, maenuil, wenounozemenvuvie memanivi. Maruuii u KaubUui, UX oOIas
XapakTEepUCTHUKA HAa OCHOBE NoyIoKeHus B [lepuoguueckoit cucreme snementos /. 1.
MenpeneeBa u ctpoeHus: atomoB. [lonydyenue, ¢puznueckre 1 XMMHUYECKUE CBOMCTBA,
NpUMEHEHHEe MAarHus, Kajlblusg W HX coeauHeHUH. AMQPOTEpHOCTh OKCHAA U
ruapokcuaa Oepwins. JKecTkocTh BOABI M cHocoObl ee ycTpaHenus. Okpacka
TUTAMEHH COJISIMU IIEJIOYHBIX U IIET0OYHO3EMENIbHBIX METAJIIOB.
Antomunuti. PacnpocTpaHeHHOCTh B MpUpoje, (U3NIECKUE U XUMUUYECKHE CBOMCTBA
(OTHOIIEHME K KHUCIOpOJy, TrajoreHaM, pacTBOpaM KHUCJIOT U  IIEJIOYEeH,
anmoMoTepMus ). AM(POTEpHOCTh OKCUJIA U TUAPOKCcH A amfoMUHUS. CONU aTlOMUHHUS.
[lonHoe pa3noxkeHue BOAOW COJIEH aTIOMUHHSA CO CJIa0bIMU JIBYyXOCHOBHBIMU
KHUCIIOTaMU. AJIOMUHATBl B TBEPJOM BHUAE U B pacTBope. llprumeHeHne antoMUHUS.
CoenvHeHs aTlOMUHUS B HU3LIUX CTENEHAX OKUCIICHHUS.
Ono6o u ceuney. dOuznyeckne U XMMUYECKUE CBOWCTBA (pPEaklUMH C KHCIOPOJIIOM,
kucioraMu ), npuMenenue. Comu onosa(ll) u ceunua(ll). CBUHIOBBIN aKKyMYJISITOP.
Tema 4. MeTa/sibl N000OYHBIX NOATPYIII
Memannvt nobounvix nooepynn. OCOOCHHOCTH CTPOCHUS AaTOMOB MEPEXOIHBIX
METaJIOB.
Xpom. ®uznueckre CBOMCTBA, XUMHUUECKUE CBOICTBA (OTHOIIEHUE K BOJASHOMY Mapy,
KHCIIOpOAY,  XJOpY,  pacTBOpaM  KHCJOT).  V3MeHeHHe  OKHCIMTENIBHO-
BOCCTAHOBUTEJIBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THAPOKCHIOB XpOMa
C POCTOM CTENEeHU OKHUCICHHs. AMQOTepHbIE CBOMCTBa OKCHJIAa M THUIPOKCHAA
xpoMma(Ill). Oxucnenue coneir xpoma(Ill) B xpomarsl. B3aumHble nepexojbl

XpoOMaToOB U JUXPOMATOB. XpOMaTBI N JUXPOMAThl KaK OKHUCIINTCIIN.
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Mapeaney — Qusnueckue W XUMHUYECKHE CBONCTBAa (OTHOIIEHHE K KHCIOPOIY,
XJI0py, pactBopam kuciaot). Oxcug mapranua(lV) kak OKUCIUTENb M KaTauu3aTop.
[TepmanraHat Kanust KaKk OKUCIUTENb. MaHraHat KaJivsi ¥ €ro CBOMCTBA.
Kenezo. HaxoxJeHue B mOpuUpojie. 3HAUCHUE Kele3a sl OpraHu3Ma 4YeIOBEKa.
@usnueckue cBoMcTBa kenesa. CIutaBel Kene3a € yIIIEpoJAOM. XHMHYECKHUE
CBOMCTBa keye3a (B3aUMOJICHCTBHE C KHUCIOPOJOM, XJIOPOM, CEPOM, yIIieM,
KHUCIIOTaMHU, pacTBopaMu cojieit). CpaBHEHUE KHCJIOTHO-OCHOBHBIX M OKHUCIUTEILHO-
BOCCTAHOBUTEINIBHBIX CBOMCTB ruapokcuaa sxene3a(ll) m rumpoxcuma xenesa(lll).
Comu xene3a(Il) u xxeneza(Ill). Metoas! nepeBoja cosneit xxene3a(ll) B

comu xene3a(lll) u o6paTtHo. OxucaurenbHble cBOMcTBa coeauHenui xene3a(lll) B
pPEeaKIUsAX ¢ BOCCTAHOBUTENISIMU (MOAUAOM, Me/bt0). [lnaHuaHbIe KOMITIEKCHI JKele3a.
KauectBennbie peakiuu Ha noHsl xxeneza(ll) u (I11).

Meos. Haxoxnenue B mnpupojge. Dusznueckue W XUMHUUYECKHE CBOMCTBA
(B3auMOEICTBUE C KUCIOPOAOM, XJIOPOM, CEPOM, KUCTOoTaMHU-OKucauTensimMu). Conu
menu(Il). Mennsiii kynmopoc. Ammuakatel meau(l) u menu(Il). Ilonydenue oxcuma
menu(l) BoccranoBinenueM ruapokrcuaa Mmeau(1l) rioko3of.

Cepebpo. Ousnueckrue U XUMHUYECKUE CBOMCTBA (B3aMMOJCHCTBHE C CEPOi, XJIOPOM,
KucIoTaMu-okucnureasimMu). OcaxieHne okcuaa cepedpa npu ACHCTBUM IIETOYN Ha
conmu cepebpa. AMMuakarbl cepedpa kak okucinutTend. KauecTBeHHas peakius Ha
MOHBI cepedpa.

3onomo. ®duznyueckue W XUMHUYECKHE CBOMCTBa (B3aMMOJICHCTBHE C XJIOPOM,
«1apcko BoAKo#». CriocoOBI BRIJIEICHHS 30JI0Ta U3 30JI0TOHOCHON MTOPOJIBI.

[unk. ®duznyeckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBUE C TajOr€HaMH,
KHCIIOPOJOM, CEpOM, pacTBOpaMU KHUCIOT W Iejouei). AMQPOTEpHOCTh OKCHAA U
TUAPOKCHUAA ITUHKA.

Pmymy. IlpencraBnenne 0 CBOMCTBAX PTYTH U €€ COCTUHEHUSX.

JdeMoHCTpanIuu.

1. Konnekius MeTaaios.

2. Konneknyst MuHEpaioB u pya.

3. Koutekuust « AJIIOMUHUAI.
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4. Komnekius «Kene30 U ero CriaBb»
5. B3aumogeiictBre HaTpus ¢ BOAOM.
6. OkpallrBaHK€e TIJIAMEHU COJSIMU IIEJTOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB.
7. B3auMoieiCTBUE KaJIbLUS C BOJIOM.
8. IInaBiaeHue aJrOMUHMS.
9. B3aumojeicTBrE aJJlOMUHUS CO IIEJI0YbIO.
10. BzaumoieiicTBiue XpoMa ¢ COJISTHOM KUCIIOTON 0€3 T0CTyma BO3IyXa.
11. Ocaxnenue rugpokcuna xpoma(lll) u okucienue ero nepokCUAOM BOJOPOAA.
12. B3auMHbIe IEpeX0/Ibl XPOMATOB U IUXPOMATOB.
13. Paznoxenue quxpomara aMMOHUS.
14. AntoMorepmusi.
15. Ocaxnenue ruapokcuna xene3a(lll) u okucienne ero Ha Bo3ayxe.
16. Beinenenue cepedpa 13 €ro coyiei 1eMCTBUEM MEJIH.
JlaGopaTopHbIe ONbITHI.
10. OkpamnBaHue IaMEHU COSMHEHUSAMU IETOYHBIX METAJIIOB.
11. O3nakomieHHE C MHUHEpAJaMUd M BaXHEUIIMMU COCAUHECHUSIMHM IIEIOYHBIX
METaJIJIOB.
12. CBolicTBa COeAUHEHUH IIEJTOYHBIX METAJLIOB.
13. OkpamnBaHue IaMeHU COISIMU IIEJTOYHO3EMENIbHBIX METAJIIIOB.
14. CBolicTBa MarHus U €ro COSIUHEHUH.
15. CBolicTBa COSTUHEHUN KaJIBIIUS.
16.KecTKOCTh BOJIBI.
17. B3anMoaelcTBrE aIIOMUHHSA ¢ KUCJIOTAMHU U IIEJIOYaMHU.
18. AmdoTepHbIe CBONCTBA THAPOKCU/IA ATFOMUHUA.
19. CBoiicTBa 0710Ba, CBUHIIA U UX COEIUHEHUM.
20. CpoiicTBa conei xpoma.
21. CpoiicTBa MapraHiia ¥ €ro COe JMHCHUH.
22. 3yueHne MUHEPAJIOB XKeje3a.
23. CporictBa xeine3a. KauecTBeHHbIE peakini Ha MOHBI kene3a. [lomyuenne okcuaa

menu(l).
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24. CBoiicTBa MeIH, €€ CIUIAaBOB U COCTUHCHUM.
25. CBOIICTBA IIUHKA U €T0 COCAUHECHUMU.
IIpakTnueckas padora Ne6. [lonyyeHue ropbkoil coiu (CEMHBOJIHOTO Cyib(ara
MarHus).
IIpakTuuyeckas padora Ne 7. [TonyyeHue amoMOKaIueBbIX KBACLIOB.
IIpakTuueckas padora Ne8. BrimosHEHME SKCIEPUMEHTANBHBIX 3a7ad IO TEME
«MeTtasuibl TJIaBHBIX MOATPYII.
IpakTuyeckas padora Ne9. IlonyueHne MeTHOTO Kyropoca.
IpakTuyeckas padora Nel(. [TonydyeHue xene3HOro Kynopoca.
IIpakTuueckas padora Ne 11. BrinosiHEHUE SKCHIEPUMEHTAIBHBIX 3a7a4 IO TEME
«Mertasibl TOOOYHBIX MOATPYII.
KounTposbnast padora Ne 2 no teme «MeTaibb.
Tema 5. CTpoeHue BemecTBa

Cmpoenue amoma. Hyxnuael. W3otonsl. Tumel paavoakTUBHOIO —paclaja.
Tepmosinepubiii  cuHTe3. [lonydeHME HOBBIX JIIEMEHTOB. SIEpHBIE pEaKIUU.
CtpoeHue AIeKTPOHHBIX 000JI04eK aToMOB. [IpefcTaBieHne 0 KBAaHTOBOW MEXaHUKE.
KBanToBble uncina. ATomMHble opOuTanu. Paguyc aroma. D1eKTpOOTPHUIIATENbHOCTb.
Xumuueckas ceéa3b. Buapl XumudeckouW CBs3u. KoBajeHTHas CBA3b H €€
XapaKTEPUCTUKHU (IJIMHA CBSI3U, MOJSIPHOCTH, MOJISPU3YEMOCTb, KPATHOCTH CBSI3H).
HNonnas cBsa3p. Metamunueckas CBs3b.
Cmpoenue meepovix men. Kpucramnuyeckue u  amopdubie Tena. Tumbl
KPUCTAJUTMYECKUX PEIIETOK METAVIOB U MOHHBIX COEAMHEHUN. MexMONeKyIsIpHbIe
B3auMOJIecTBUs. BomopoiHas CBsI3b.
JMemoncrpanuu. 1. Kpucraninueckue pemetku. 2. Moaenu MoJeKyd.

Tema 6. TeopeTudeckoe onucaHUe XUHMUYECKUX PeaKIHid
Tennosou s¢hgpexm xumuueckou peakyuu. DHIOTEPMHUECKUE U IK30TCPMUUYECKUE
peakiuu. 3akoH ['ecca. Terora oOpa3oBaHus BeuiecTa. JHeprusi cBs3u. [lonstue
00 sHTanenuu. llonsitue o0 ’HTponuu. BTopoil 3ak0H TepMOAMHAMHMKU. DHEPrus

I'n66ca u KpuTepun CaMONPOU3BOJIBHOCTH XUMUUECKON pEaKIIUH.
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Ckopocmb Xumuueckou peakyuu U €€ 3aBUCUMOCTb OT IPUPOJBI PEATHPYIOIINX
BEIIECTB, KOHUEHTPAIMU pEAreHTOB, TEMIEPATypbl, HAIMYMS KaTaau3aTopa,
IUIOIIAIA IMOBEPXHOCTH pEarupyrolmux BEHIECTB. 3aKOH JEHCTBYIOIIMX Macc.
[IpaBunio Bant -T'odda. Tlonstue o0 sHeprum axkTUBalUd U 00 PHEPreTUYECKOM
npoduiie  peakuumu. ['OMOreHHbId U rereporeHHbld  Karanus. [Ipumepsl
KaTaJIUTUYECKUX MPOLECCOB B TEXHUKE U B XKUBBIX OpraHu3zmax. MEepMEHThl Kak
OMOJIOTNYECKUE KaTalu3aTOPhI.

Obpamumvle xumuyeckue peaxyuu. Xumudyeckoe paBHoBecue. [Ipunnun Jle
[ITatenve. KoncTanTta paBHOBecus. PaBHoBecue B pacTBOopax. KOHCTaHTHI
nuccoumanuu. Pacuer pH pacTBOpOB CHUIIBHBIX KHCIOT M 1ienoue. IIpouszsedenue
pacmeopumMocmu.

Psao akmusenocmu memannos. Ilonsatre 0 CTaHAAPTHOM DJIEKTPOJAHOM IMOTEHIHANIE U
AJIEKTPOJBUAKYIIEH CUJIe peakluh. XUMHUUYECKHE MCTOYHUKHU TOKA: raJIbBAHUYECKHUE
AIEMEHTBI, AKKYMYJSTOPbl W TOIUIMBHBIE JJIEMEHTHI. JIEKTPOJN3 pacIUIaBOB H
BOJHBIX PACTBOPOB ANEKTPOJIUTOB. 3aKOHbL IAEKMPOIU3A.

JdeMoHCTpaIMH.

1. DK30TEpPMUYECKHE U SHAOTEPMHUYECKUE XUMUYECKHE peaKkIuu.
2. TemioBbi€ SBJCHUS MPU PACTBOPEHUM CEPHOM KHUCIOTHl U aMMUAUYHOU CEJIUTPHI.
3. 3aBUCHMOCTb CKOpPOCTM pE€akKUuuh OT NPHUPOJbl BEIIECTB Ha MPUMEpE
B3aUMOJECHCTBHSI PACTBOPOB PA3NMYHBIX KHUCIOT OJAWHAKOBOM KOHILIEHTPAIUU C
OJIMHAKOBBIMU KyCOYKaMU (TpaHyJiaMH) LMHKA U OJIMHAKOBBIX KYCOYKOB pa3HBIX
METAJUIOB  (MarHus, IMHKa, JKejle3a) C  PacTBOPOM  COJITHOM  KHCJOTHI.
4. B3anmoJielicTBUE pacTBOPOB CEPHOU KUCIIOTHI C PACTBOPAMH THOCYIb(haTa HaTPHUs
pa3IM4YHON KOHLEHTPALUU u TEMIIEPaTypHI.
5. Pasnoxenue nepokcuaa BOIOpOAa ¢ MOMOIIBK) HEOPraHMYECKUX KaTAIN3aTOPOB U
MPUPOJIHBIX OOBEKTOB, COJIEPKAIIMX KaTanasy.

JlabopaTropHbie onbITbl. DaKTOPHI, BIMUSIONINE HA B3aUMOJICMCTBUE METALIa C
pactBopamu KUCIOT. CMenIeHHe XHMHUYECKOTO PAaBHOBECHUS NIPU YBEIWYCHUU
KOHIIEHTPAILIMU PEAreHTOB U MPOAYKTOB.26. KataimTuiueckoe pa3noxkeHue nepokcuaa

BOJIOpOA
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IIpakTnyeckas padora Nel2. CKopoCTh XUMHUYECKON PEAKLINH.
IIpakTuuyeckas padora Nel3. Xumnuueckoe paBHOBECHE.
KonTposbHas padora Ne3. Teopetnueckue OCHOBbI XUMUMU.
Tema 7. Xumnueckasi TeXHOJI0THsA

OcHogHble npuHyunsvl Xumudeckou mexuHoao2uu. IIpou3BOACTBO CEPHON KHUCIOTHI
KOHTaKTHBIM crioco0oM. XumusMm mnporecca. Coippe [Jii TPOU3BOJACTBA CEPHOM
KUCJIOTHL. TeXHOJIornueckas cxeMa mporecca, Iporecchl U anmaparsl. [I[pon3BoacTBO
aMmuaka. XuMu3M Tmponecca. OmnpenesneHue ONTUMAIbHBIX YCIOBUH MPOBEACHUS
peakuuu. [IpuHIMI TUPKYIISIIUKA U €r0 peIn3aiis B TEXHOJIOTMYECKOU CXEME.
Memannypeus. Yepnas wmeramtyprus. JloMeHHBI mnporecc (ChIpbe, YCTPOMCTBO
JOMEHHOM me4yu, XUMU3M Ipouecca). IIpou3BoACTBO cTamyd B KHUCIOPOJAHOM
KOHBEPTEPE U B DJICKTpOIICUaX.
Opeanuueckuti cunme3. CUHTE3bI HA OCHOBE CUHTE3-Ta3a. [[pon3BoACTBO MeTaHOA.
DKoJorus U mpodjemMa oXpaHbl OKPYKaroIlei cpe/pl. 3eeHast XuMusl.
Jemonctpanuun. 1. Ceipbe 1151 MPOU3BOICTBA CEPHOM KUCIOTHI.
2. Mopenb KUITAIIETO CIOA.
3.XKene3nas pyna.
4. O0pas31ibl CIUTaBOB KeJe3a.

Tema 8. Xumusi B noBceHEBHOM KU3HU
Xumus mumu. JKupbl, O€NKH, yriieBojabl, BUTaMUHBL. [IumieBsie g00aBKH, HX
Kkiaccudukamus. 3anpenieHHbIe U pa3pelieHHbIe MUIIEBbIe 100aBku. JIekapcTBEeHHbBIE
cpencrBa. Kpacku u nurMmenTsl. [IpyHIHUnbEI OKpamvBaHus TKaHEW.

Tema 9. Xumus Ha ciy:k0e o01ecTBa

Xumus B ctpoutenbcTBe. Llement, OeroH. CTekiio m KepaMuKa. TpaauIlMOHHBIC U
COBpPEMEHHbBIE KepaMHuuecKkne maTtepuanbl. CBepXMmpoBojsiias Kepamuka. bbeiToBas
xuMmusi. OTOenuBaroue cpeacTBa. XUMUS B CEITbCKOM XO03sHCcTBE. MHCEKTUIIMABI U
nectunuabl. CpesicTBa 3alllUThl pacTeHUM. PenesieHTsl.

Tema 10. Xumusi B COBpeMeHHOI HayKe
OcoOeHHOCTH COBpPEMEHHOM HayKu. MeTomoia0rusi HAaydYHOTO HCCJICAOBAHUS.

IIpodeccus xumuka. Marematudeckasi XUMHUS.
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[Touck xummuueckot nupopmarnuu. Pabora ¢ 6azamu TaHHBIX.
JemoHcTpanum.

1. ITumeBsie KpacuTeNu.

2. KpamieHune TKaHeu.

3. OrbenuBaHue TKaHEH.

4. Kepamuueckue MaTeprabl.

5. LIBeTHBIC CTEKNA.

6. Komnekuust «ToniamBo v ero BUABI.
JlaGopaTopHbIe ONbITHI.
27. 3HAKOMCTBO € MOIOIIUMH CpPEJICTBAMU. 3HAKOMCTBO C OTOEIMBAIOIIUMHU
CpelICTBAMH.
28. Kieun. 29. 3HaKkOMCTBO ¢ MUHEpAIbHBIMH YAOOPEHUSIMHU U U3YUEHHE UX CBOMCTB.

KonTpoasnas padora Ne 5. itorosast KOHTposIbHas paboTta.
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3. TemaTn4yeckoe IAHUPOBAHHE

10 xnacc
B Tom uncne
Howmep Kosmuectso
Tema MPaKTUYECKUE KOHTPOJIbHBIE
TEMBI 4acoB
paboThl paboThl
1 IToBTOpEeHUE u 25 1 1
yriayOJIeHne 3HaHUN
2 OcHOBHEBIE HOHATHS 18 - 1
OPraHN4YeCKO XUMHH
3 YrneBo10poibl 42 2 1
4 Kucnopoacoaepxamue 30 5 1
OPraHUYECKUE COCTMHEHUS
5 A30T- M cepocoaepKalue 17 1 -
COCTMHECHUS
6 buonorndeckn  aKTUBHBIC 30 2 1
BEIIECTBA
7 BricokoMonekynsipHbie 8 2 -
COCTMHEHUS
HUTOI'O: 170 13 5
11 xnacc
B ToMm uucne
Howmep KosmuecTBo
Tema MIPaKTUYECKHE KOHTPOJIbHBIE
TEMBI 4acoB
paboThI paboThI
1 Hewmerannsl 50 S 2
2 Ob6mue CBOICTBa 4 -
METAJUIOB
3 Meramnibl IJIaBHBIX 18 5 -
OArpynn
4 Meramnibl MOOOYHBIX 28 1 1
MOArpynn
5 Crpoenue BelecTa 14 B B
6 Teopernueckoe omnucaHue 27 2 1
XUMUYECKUX PeaKIUi
7 XUMHYECKask TEXHOJIOTHUS 10 B B
8 XuMHUsT B MOBCEIHEBHOMU 8 - 1
AKUZHU
9 XumMus ~ Ha  ciyxbe 7
oOmiecTBa
10 XuMHsT B COBPEMEHHOM 4
HayKe
HUTOIO: 170 13 5
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