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Pa6ouas nporpamma no xumuu 10-11 kinace
(yriiy0/1eHHBIN YPOBEHb)

1. IInanupyemble pe3yJibTaThbl OCBOCHHS y4eOHOI0 MpeaMeTa.

B o0nactu nmpeaMeTHBIX pe3yibTaTOB 00pa30BaTEIbHOE YUPEKACHNE CPEAHETO O0IIEro
00pa3oBaHus NPEAOCTABISACT YICHUKY BO3MOXHOCTh Ha CTYIEHU CPEIHEro (IIOJIHOr0) OO0IIero
0o0pa3oBaHus MPU U3YUYECHUU XUMUU

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE HAYUHTCS:
PAcKpbiéams HA TIPUMEPAX POJIb XMMUU B (DOPMUPOBAHUH COBPEMEHHON HAYYHOH KapTHHBI

MHUpa U B MPAKTHYECCKOW JEATEIHLHOCTH YEIOBEKa, B3aMMOCBS3b MEXKIAY XHUMHEU W IPYTUMHU
€CTECTBCHHBIMU HAYKaMH;

ULIIOCMpUposams Ha MPUMepax CTAHOBJICHHE U ABOJIOLUIO OPTaHUYECKOM XUMUHU KaK HAyKu
HA Pa3IMYHBIX UCTOPUYECKUX ITANaxX ee pa3BUTHS;

ycemauaenueams TPUUUHHO-CIICICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMOB XHUMHYECKHX
9JIEMEHTOB U MEPUOJNYECKUM M3MEHEHHEM CBOMCTB XMMHUYECKHUX JIEMEHTOB U MX COCIMHEHMI
B COOTBETCTBHUHU C IMOJIOKCHHEM XUMHYECKHUX JJIEMEHTOB B IIEPUOIUICCKON CUCTEME;

aHanu3Upoeams COCTaB, CTPOEHHWE U CBOWMCTBA BEIIECTB, MPUMEHSS TOJOXEHUS OCHOBHBIX
XUMHYECKHX TEOpHUH: XMMHMYECKOTO CTpPOEHHUs opraHmyeckux coenuHeHuit A.M. byrieposa,
CTPOCHHS aTOMa, XUMHUYECKOU CBSI3H, DJIEKTPOTUTHUSCKON JTUCCOIMAIMHA KUCIOT W OCHOBAHMIA;
YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MEX]Iy CBOWCTBAMHU BEMIECTBA M €0 COCTABOM
U CTPOCHHEM,;

npumMeHsmy TpaBUIA CHUCTEMATHUYECKOH MEXIYHApOJHONW HOMEHKIATYphl Kak CpelacTBa
pa3ianyueHus U UASHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

cocmaensims MOJIEKYSIPHBIE U CTPYKTYpHBIE (POPMYIBI HEOPTAaHUYECKUX W OPraHUYECKHX
BEIIECTB KAk HocuTened uWHPOpManMu O CTPOGHUM BEIIECTBA, €ro CBOWCTBaX W
MIPUHAJIC)KHOCTH K ONPEICTICHHOMY KJIacCy COSTMHEHU;

00bsCHAMb TIPUPOJTY U CIIOCOOBI 00pa30BaHUsI XUMHUECKOM CBSI3W: KOBAJIEHTHOM (TTOJISIPHOM,
HETOJISIPHOM ), MOHHOW, METAUTMYECKON, BOJOPOJHONW — C IENBI0 ONPEACIICHUS] XUMHYECKOU
AKTUBHOCTH BEIIECTB;

xapaxkmepuzoéams (PU3NYECKUE CBOWCTBA HEOPTaHMYECKUX W OPTaHWYECKUX BEIIECTB H
YCTaHABIMBATh 3aBHUCHMOCTh (DU3UYECKUX CBOWCTB BEIIECTB OT THIMA KPUCTALTUYECKOU
peIIeTKH;

xapaxmepu306ams 3aKOHOMEPHOCTH B U3MEHEHWU XWMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJTHBIX COSAMHECHHIA, BBICIIUX OKCHJIOB M THIPOKCHIOB;

npugooums TPHUMEPHl XHUMHUYECKUX PEaKIUH, PacKPHIBAIONIUX XapaKTePHbIC XHMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX M OPraHUYEeCKHX BEMIECTB HM3YYCHHBIX KIIACCOB C IIENBI0 HX
uaeHTHU(GHUKAIMH U 00BICHEHUS 001aCTH TPUMEHEHUS;

onpedensms MEXaHWU3M PEAKIMH B 3aBUCHMOCTH OT YCJIOBUU TIPOBEACHHS PEAKIUH U
MIPOTHO3HPOBATH BO3MOKHOCTH IPOTEKAHUS XUMHUUECKHUX PEAKIIUH HAa OCHOBE THUIIA XUMUYECKON
CBSI3M U aKTUBHOCTH PEarcHTOB;



ycmanaenueams 3aBUCUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKHX COEAMHEHUM OT
XapakTepa B3aWMHOIO BJIHMSHHS aTOMOB B MOJIEKYJaX C IEJIBIO MPOTHO3UPOBAHMS MPOIYKTOB
peaKIuu;

YCmanasnueams 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKkIMH U CMEIIEHUS XUMHUYECKOTO
paBHOBECHsI OT pA3IMYHBIX (DAKTOPOB C LENBIO OINPENETICHUS ONTHMAIbHBIX YCIOBHI
IPOTEKaHUS XUMUYECKUX MTPOLIECCOB;

ycmanaenueams TEHETHUUYECKYIO CBSI3b MEXAY KjaccaMd HEOpraHMYeCKMX W OpraHHYecKuX
BEIIECTB A1 OOOCHOBaHMS NPUHLUIINAIBHOW BO3MOYKHOCTH IIOJIYYEHHUS HEOPraHMYECKUuX MU
OpPraHUYECKUX COEIMHEHUH 3aJaHHOrO COCTaBa U CTPOCHUS;

noobupames PpEareHTbl, YCIOBHS M ONPENENATh HNPOAYKTHl PEAKIMHA, MO3BOJSMIOMINX
peann3oBaTh  JIa0OpaTOpHBIE W  NPOMBIIUICHHBIE  CIIOCOOBI  MOJYYEHHUS  Ba)KHEHIINX
HEOPraHMYECKUX U OPTaHMYECKUX BEIICCTB;

onpedensims XapakTep Cpelbl B pe3yjibTaTe T'MIPOJIM3a HEOPraHMYECKHX M OPraHM4eCcKHX
BEIIECTB M INPUBOJIUTH INPUMEPHl T'MJIPOJIN3Aa BELIECTB B IOBCEJHEBHOM >KM3HM 4YeJIOBEKa,
OMOJIOrNYeCKUX OOMEHHBIX MPOLIECCax U MPOMBILIUIEHHOCTH;

npueooums  TPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIMid B NPHUPOJE,
IPOM3BOJICTBEHHBIX IPOLIECCaX U JKU3HEAEATEIbHOCTH OPTaHU3MOB;

00OCHOBBIBATh MPAKTUYECKOE HCIIOJIIb30BAaHIE HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB H
UX PEaKIH{ B MPOMBIIUICHHOCTH U OBITY;

8bINOAHAMb XUMHUYECKUH SKCIIEPUMEHT 110 PACIIO3HABAHUIO H TTOJYUYECHHIO HEOPTAaHUYECKUX H
OpPraHWYECKUX BEIIECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJjaccaM COEAMHEHUH, B COOTBETCTBHH C
npaBUIaMy M IpueMaMu 0e30macHoil paboThl ¢ XMMHUYECKMMHU BEIECTBAMU M Ja00OpaTOPHBIM
o0opynoBaHuEM;

npo6oOuUmMsb PacueTbl Ha OCHOBE XMMMUYECKMX (OpPMYN U YpaBHEHUH peakluil: HaXOXJeHHE
MOJIEKYJISIpHOH (OpMYJIBl OPraHMYECKOTO BEIIECTBA MO €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIUX B €r0 COCTaB, WM MO MPOJIYKTaM CTOpaHMs; pacyeTbl MAacCOBOM J0NIH
(Macchl) XUMHUYECKOTO COEAMHEHUSI B CMECH; pacdeThl Macchl (00bemMa, KOJMYECTBA BEILECTBA)
MPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB IaHO B U30BITKE (MMEET IPUMECH);

pacyeTbl MacCOBOW MJIM OOBEMHON MOJHM BBIXOJA MPOAYKTa PEAKIUU OT TEOPETHUECKU
BO3MOXKHOT'O; pacyeThl TEIUIOBOro 3¢ ¢ekra peakluu; pacdeTbl 0ObEMHBIX OTHOLIEHHH Ta3oB
OpY XUMHUYECKUX pEaKLHUsAX; pacdeTbl Macchl (00beMa, KOJIMYEeCTBAa BEIIECTBA) IMPOIYKTa
peaKIMy, eCclIM OAHO W3 BELIECTB JaHO B BHJE PAaCTBOpa C ONpPENEICHHOM MacCOBOW oJei
pPacTBOPEHHOT'O BEILIECTBA;

UCNONb306amb METOJABI HAyYHOT'O MO3HAHMS: aHAU3, CUHTE3, MOJCIMPOBAHHE XUMHUYECKUX
NPOIIECCOB ¥ SIBJICHWUH — TpPH pEIIeHUH Y4eOHO-MCCIEeNOBATEIbCKUX 331ad 10 H3yYCHHUIO
CBOMWCTB, CnoCc0606 NONYUEeHUs U PACNO3HABAHUS OP2AHUYECKUX GeUjeCnE;

BJIAJIETh TPABWIAMH 0€30MacHOr0 OOpameHuss C eIKHMH, TOPIOYUMH M TOKCHUYHBIMH
BEIIECTBAMH, CPEICTBAMHU OBITOBON XMMHUU;

ocyujecmenames TOUCK XUMHUYECKOW WH(pOpMAlMM MO Ha3BaHUAM, WJIEHTU(UKAaTOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

KpUMu4ecky oyenuéams 1 NHTEPIPETUPOBATH XMMUYECKYI0 HHPOPMALINIO, COJEPIKALIYIOCS B
COOOIICHUAX CpEACTB MaccoBoW uHpopMmanuu, pecypcax MHTepHeTa, HaydHO-TIOMYJISPHBIX
CTaThsAX C TOYKH 3PEHHs €CTECTBEHHO -HAyYHOH KOPPEKTHOCTH B LIEJISIX BBISIBICHHS OIIMOOYHBIX
CYXXJIeHU 1 POpMUPOBAHUSI COOCTBEHHOM MO3HUITNH;



YCMAaHasIueams B3aUMOCBSI3H MEXIy (GaKTaMu W TEOpUEH, MPUYMHOW M CJICJACTBHEM IpHU
aHajau3e NPOOJEMHBIX CHUTyalMii W OOOCHOBAaHMM NPUHUMAEMBIX pEIICHUM Ha OCHOBE
XUMHYSCKHUX 3HAHUM;

npedcmasisimes TMYTH PEIICHUS TI00ANBHBIX MPOOJIEM, CTOSIIUX IEPEa YeTOBEUSCTBOM, U
MEPCIIEKTUBHBIX HAIPABJICHUN Pa3BUTHS XUMUYECKUX TEXHOJIOTMHA, B TOM YHUCJIE TEXHOJOTHM
COBPEMEHHBIX MAaTEPHAIOB C Pa3IMYHON (YHKIIMOHATBHOCTHIO, BO3OOHOBIISIEMBIX MCTOYHUKOB
CBIPbsI, TEpepabOTKH M YTUIIU3AIMH MPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BbinyckHUK Ha yIi1y0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUHUTHCSH:

Gopmynuposams 1eNb UCCIEAOBAHUS, BEIIBUTATh U MTPOBEPATH IKCIIEPHUMEHTAIBLHO TUTIOTE3bI
0 XMMHYECKHX CBOWCTBaxX BEIECTB HA OCHOBE HMX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH
BCTYIIaTh B XUMHUYECKHUE PEAKIINH, O XapaKTEPe U MPOAYKTAX PA3TUUHBIX XUMHUECKUX PEaKIIHii;

CAMOCMOAMENbHO NIAHUPOBAMb U MPOBOJNUTH XMMHUECKHE 3KCIIEPUMEHTHI C COOJIIOJIEHUEM
npaBuJI 0e30MacHOi paboThI ¢ BeIeCTBAaMH U JaOOPaTOPHBIM 000PYI0BAHUEM;

uHmepnpemuposams NAHHBIE O COCTaBE W CTPOCHHM BEIIECTB, MOJYYEHHBIE C MOMOIIbIO
COBPEMEHHBIX (PU3UKO-XMMHUYECKUX METOIOB;

onucvléamv COCTOSHHUE OJJIGKTpOHA B aToMeé Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX MPEACTABICHUIN O CTPOCHUH aToMa JIJIsi OOBSICHEHUS PE3YJIbTATOB CIIEKTPATILHOTO
aHaJIM3a BEILECTB;

xapakmepuzoéams  POJb  A30TOCOAEpXKAIMX  TETEPOLUKINYECKUX  COCAUHEHUM U
HYKJIEMHOBBIX KHCJIOT KaK BaXXHEHIITNX OMOJIOTHYECKH aKTUBHBIX BEIIIECTB;

NPOCHO3UPO6aMb BO3MOKHOCTh MPOTEKAHUS OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PpEaKIUi,
JeXalluX B OCHOBE IPUPOIAHBIX U TPOU3BOACTBEHHBIX MTPOLIECCOB.

MertanpeamerHble pe3yJbTaThl Kypca

BbpInyCKHUK Hay4YuTCH:

CaMOCTOSTENIBHO OINpPEAENIATh LEIH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOKHO
OIPENIEIUTH, YTO LENb JJOCTUTHYTA;

OLICHUBATh BO3MOXHBIE IIOCJIECJICTBHS JOCTHKECHHsI IOCTABICHHOW WEIH B JESITEIBHOCTH,
COOCTBEHHOM JKM3HU M JKU3HU OKPYKAIOIIMX JII0JIel, OCHOBBIBAsICh Ha COOOPaKEHUSX STHKH U
MODAJIH;

CTaBUTh WU (POPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0OOpa3oBaTEIbHON JEATEIBHOCTH H
JKU3HEHHBIX CUTYyaLUsX;

OILICHUBATh PECYPCHI, B TOM YHCJIE BPEMsI U Ipyrue HeMaTepuabHble Pecypchl, HEOOXOIMMbIE
JUISL JOCTUYKEHUS ITOCTaBJIEHHOM 1IEIIH;

BbIOMpaTh NYyTh JOCTMXKEHHS IeJM, IUIAHUPOBaTh pEIIeHHWEe MOCTaBIEHHBIX 3ajad,
ONTUMU3HPYS MaTEpPUAIbHBIE 1 HEMaTEepUAJIbHBIE 3aTPATHI;

OpraHu3oBbIBaTh 3((EKTUBHBIA IMOMCK PECYpcoOB, HEOOXOIMMBIX JUISL JOCTHXKEHHS
IIOCTaBJICHHOM LIEJIN;

COIOCTABJIATH IOJYYEHHBIN PE3YJIBTAT AEATEIbHOCTH C IIOCTABJIIEHHOU 3apaHee LENbIO.

Ilo3HaBaTeIbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe eiiCTBUS
BbINyCKHUK HAY4YUTCSH:



UCKaTh U HAXOJUTh OOOOIIEHHBIE CHOCOOBI pelIeHusl 3a/1ad, B TOM 4YHCIE, OCYIIECTBISAThH
pa3BepHYThIi HMH(OPMAIIMOHHBIA TIOMCK W CTaBUTh HA €ro OCHOBE HOBbIE (yueOHbIE H
MO3HABaTeJIbHbIC) 3a1a4H;

KPUTUYECKH OLIEHUBAaTh W HHTEPIPETUPOBATh HMHPOPMALMIO C PA3HBIX IO3WIHH,
pacro3HaBaTh U GUKCHPOBATH IPOTUBOPEUHsI B MH(POPMALIMOHHBIX UCTOYHUKAX;

UCIIONIb30BaTh  pa3jMuHble MOJEIbHO-CXEMAaTHUYEeCKHEe CpeACTBA JJid MPEICTaBIICHUS
CYLIECTBEHHBIX CBA3€M W OTHOUICHWH, a TakKe MPOTHUBOPEUU, BBISIBICHHBIX B
MH(OPMALMOHHBIX UCTOYHUKAX;

HAaXOJUTh M MPHUBOJUTH KPUTHUECKHE APryMEHThl B OTHOUICHMM JACUCTBUH U CYXKIEHUUN
JIpPYroro; CHOKOMHO W pa3yMHO OTHOCHUTBCS K KPUTUYECKHM 3aMEYaHUSM B OTHOIICHUH
COOCTBEHHOTO CYXKJICHUsI, PACCMAaTPHUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJHUTb 3a paMKU y‘-IG6HOI“O npeaMeTa U OCYLICCTBIIATH HCHeHaHpaBHCHHLIﬁ IIOUCK
BO3MOXKHOCTEH JIJIs1 IIMPOKOI0 IEpEeHOca CPEICTB U CIIOCOOOB JEHCTBUS;

BBICTpAauBaTh WHAMBUAYAIbHYIO 00pa30BaTEeNbHYIO TPACKTOPHUIO, YUUTHIBAs OIPAHUYCHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHHUS,

MEHSTh U YACPKUBATh pa3Hble MO3UIMH B MO3HABATEIBHON JACSITEIbHOCTH.

KoMMyHHKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA
BhInyCcKHUK HAYy4YUTCSH:

OCYHIICCTBJIATL ACIIOBYIO KOMMYHHKAIIUIO KaK CO CBCPCTHHUKAMH, TaK U CO B3POCJIBIMU (KaK
BHYTPH 00pa30BaTeIbHONW OpraHW3aIliy, TaK W 3a €€ MpeleiaMu), TOJ0NpaTh MapTHEPOB IS
JIEIOBOM KOMMYHUKAIIUA HUCXOJs U3 COOOpakeHUH pe3yabTaTHBHOCTH B3aMMOJCHCTBHS, a HE
JUYHBIX CUMIIATUH;

P OCYIIECTBIEHUH TPYNIOBON pabOTHI OBITH KaKk PYKOBOAUTENEM, TaK U WICHOM KOMaH/bI
B Pa3HBIX POJISIX (TeHEepaTop UeH, KPUTUK, UCTIOTHUTEINb, BEICTYIAIOIINNA, SKCIEPT U T.1.);

KOOPJAMHHUPOBATh M BBHIMOJIHATH pabOTy B YCIOBHUSX pEalbHOTO, BHUPTYalbHOIO U
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3BEpHYTO, JOTUYHO ¥ TOYHO M3JIAraTh CBOIO TOUKY 3PEHUS C MCIOJIb30BAaHUEM aJIeKBATHBIX
(yCTHI)IX u HI/ICLMGHHI)IX) SA3BIKOBBIX CPCICTB;

pacIrio3HaBaThb KOH(i)JII/IKTOFCHHI)IG CUTyalluu U IpEaoTBpaliaThb KOH(l)J'II/IKTI)I 0 ux aKTUBHOU
¢da3pl, BBICTpaWBaTh JAEIOBYI0 M OOpa30BaTENbHYI0 KOMMYHHKAIMIO, K30eras JIMYHOCTHBIX
OIICHOYHBIX CYXKJICHHI.

JInuyHOCTHBIE Pe3yIbTaThI
Y BbIyCKHHUKA OyayT copMHUPOBAHBI:
— B [ICHHOCTHO-OPUEHTALIMOHHOH c(hepe — O0CO3HaHHE POCCUIHCKON IpaxkTaHCKON
UJCHTUYHOCTH, TYMaHU3Ma, LEeIeyCTPEMIEHHOCTH;
— B TPYJI0BOH cpepe — roTOBHOCTH K OCO3HAHHOMY BBIOOpY JalibHeHIIei 00pa3oBaTenbHOM 1
pohecCuOHANBHOM TPaeKTOPUHU;
— B TIO3HABATEJIbHON chepe — yMEHHE YIpaBIIsATh CBOEH M03HABATEIbHOM 1€ TENTbHOCTBIO,
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCJIE CaMOOOPAa30BaHMIO, HA TPOTSKEHUH
BCEH KU3HU; CO3HATEIBHOE OTHOIICHNE K HEITPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO
yCIENHOM nMpodeccuoHaIbHON U 00I1IECTBEHHO! JesITeIbHOCTH; HaBBIKW AKCIIEPUMEHTATbHON U
UCCIIEIOBATEIbCKON AEATEIbHOCTH; YMEHHUE B MyOIMYHOM MPEACTABICHUH PE3YIbTATOB
CaMOCTOSITEJIbHOW  TO3HABaTEJIbHON JeSITEIIbHOCTH;
— B cepe cOepexeHns 310pOBbsi — NPUHATHE U pealin3alius [eHHOCTEH 3/10pOBOro U
Oe301acHOro 00opasa KU3HU, HEMPUATHE BPEIHBIX TPUBBIYCK (KypeHUSs, yIOTpeOIeHus



AJIKOT0JIs1, HAPKOTUKOB) Ha OCHOBE 3HAHUN O CBOMCTBAX HAPKOJIOTMUYECKUX U HAPKOTUYECKUX
BEILIECTB; COOJIIOACHNE MPAaBUJI TEXHUKU 0€30IIaCHOCTH MpU paboTe ¢ BEILECTBAMH,
MaTepHajaMH U Ipoleccamu B yueOHoit 1abopaTopuu, B ObITY U Ha IIPOU3BO/ICTBE.

2. Copaep:xanue pa3/iejioB H TeM y4eOHoro npeamera " Xumus'"
10 xaace ( 3u B Heaenro, Beero 102 v.)

Tema 1. IToBTopenne u yriayoaenue 3uanmii (19 4.)

AmomHo-monexyiapuoe yyenue. BemecTBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOCHHUSI.
KadecTBeHHBII W KOJMYECTBEHHBIM COCTaB BemiecTBa. MOJsipHAasET HM  OTHOCUTEIIbHAsS
MOJICKYJISIpHAsl MacChl BeriecTBa. MoJbHast IOl B MAacCOBast I0JIS DJIEMEHTA B BEILIECTBE.

Cmpoenue amoma. AtomHasi opOutanb. llpaBuia 3amoiHEHHs] 3JIEKTPOHAMU ATOMHBIX
opbutaneii. Banentusie snexTpoHsl. [lepuonnyeckuii 3akoH. @opMyIUpoOBKa 3aKOHA B CBETE
COBPEMEHHBIX MPEJICTABIECHUA O CTPOCHUM aToma. M3MeHeHHe CBOMCTB SJEMEHTOB U HUX
COEIMHEHUH B IEPHOJAX U IPYIIIAX.

Xumuueckas c6a3b. INEKTPOOTPULIATEIBHOCTh. Buabpl XuMudeckoi cBsizu. MoHHas CBS3b.
KoBasienTHast HenosisipHas U nosisipHasi ¢Bsizb. OOMEHHBINA M JJOHOPHO-aKIENTOPHBIA MEXaHU3M
0o0pa3oBaHUsl KOBAJICHTHOW MOJSIpHOM cBsi3u. ['eomeTpusi Momnekynbl. Merannndeckas CBS3b.
Bonmoponnasi cBsizb. ArperatHble COCTOSIHUSI BEIIECTBAa. THIBI KPUCTALIUYECKUX PEIICTOK:
aTOMHasi, MOJIEKYJIsIpHas, MOHHAs!, METAJJTINYECKas.

Pacuemwt no ghopmynam u ypasnenusm peaxyuii. I'a3oBbie 3akonbl. YpaBHenue Kialinepona—
MenneneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOIIEHWH. OTHOCHUTENbHAs TUIOTHOCTh
ra3os.

Knaccugurkayus xumuueckux peakuuil Mo pas3MyHBIM IMpU3HAKaM cpaBHeHUs. M3MmeHeHue
CTENEHU OKUCIICHUS 3JIEMEHTOB B COEUHEHUAX. OKHCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIUH.
Oxucnenne u BoccTaHOBiIEeHHE. OKHUCIUTENM W BOCCTAHOBUTENH. METON 3JIEKTPOHHOTO
Oananca. [TepmaHranat Kaaus Kak OKUCIUTEb.

Baowcnetiwue knaccet nHeopeanuueckux eewjecmeg. l'eHeTMyeckas CBA3b MEXKIY KilaccaMu
HEOpraHWYeCcKuXx coenHeHui. Peakiiuu nonnoro oomena. ['maponus. p H cpenpi.

PactBopbl. CrocoObl BBIpRKEHHSI KOJMYECTBEHHOTO COCTaBa pacTBOpPA: MaccoBas OIS
(mporieHTHAsT KOHIICHTpaIKs), MOJsIpHas KoHieHTpanusa. Kosmoumneie pacTBopbl. Dddekt
Tunpans. Koarynauus. Cunepesuc. Kommnekcuoie coenquaenns. CocTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, Turanasl. KoopauHamonnoe uncino. HoMeHKIaTypa KOMITJIEKCHBIX
COEMHECHUM.

JdemoHcTpanmu.

1. OOpa3ipl BEecTB MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSI.

2. Bosrosnka nopa.

3. Onpeznenenrie KUCIOTHOCTHU CPeJibl IPHU MOMOIIM UHIUKATOPOB.

4. Opdext Tunnans.

5. O6pazoBaHre KOMIUIEKCHBIX COSIMHEHUH TIEPEXOTHBIX METAJUIOB.

JlabopaTopHbIe ONBITHI.

1. Peakniuu norHoro ooMeHa.

2. CBolicTBa KOJUIOMIHBIX PACTBOPOB.

3. I'maponus conen.

4. IlomydyeHnue 1 CBOMCTBA KOMIUIEKCHBIX COSIUHEHUHN.



Kounrtpoasnas padora Nel no teme «OCHOBBI XUMHUN.
Tema 2. OcHOBHbIE IOHATHS Oprannveckoii xumun (13 4.)

Ilpeomem  opeanuyeckoti xumuu. OCOOCHHOCTH OPraHMYECKUX BEUIECTB. 3HAYCHHE
opranuueckoi xuMuu. [IpuarHbBl MHOTOOOpa3Hsi OpraHM4YeCKUX BEIIECTB. YTIEPOAHBIN CKEJIeT,
€ro THIIBI: IIUKIHYECKUe, anuKindeckue. KapOounKINIecKue u TeTepOUKINISCKUE CKEIICTHI.
Bunel cBsizeli B MoOJIEKyJlax OpraHMYeCKHX BEIECTB: OJUHApHbIC, JBOWHBIC, TPOWHEIE.
W3meHeHune sHEpruu CBsized MEXKIy aTOMaMM YIJIEpOJa MPU YBEIUYCHUH KPATHOCTH CBSI3H.
HacplilieHHble 1 HEHACHIIIEHHbIE COSTUHEHUS.

DneKkmponHoe cmpoeHue u Xumuieckue cea3u amoma yenepooa. I'ubpunuzanus opouraneii, ee
o opd epl .
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OpPTaHUYECKUX COCTUHEHUIA.

OcHogHble NONOXNCEHUsT CMPYKMYPHOU Meopuu Op2aHu4yeckux coeouHeHutl. XUMUYECKOoe
crpoenune. CtpykrypHas ¢opmyna. CTpyKTypHas U MPOCTpaHCTBEHHas m3oMmepus. Mzomepus
yriaepoaHoro  ckenera. M3omepuss nonoxeHus. MexknaccoBas — u3omepus.  Bunubl
IIPOCTPAHCTBEHHOM n3omMepuun. Ontudeckast nzomepus. ONTHYECKUE aHTUIOIbl. XUPATbHOCTb.
XwupallbHble U axupaibHble MOJIEKYIbI. ['eoMeTprueckas usomepus (yuc-, mpanc-u3omMepus).

Tomonozus. I'omonozu. 'omonorudeckas pa3HocThb. [ oMOIOTHYECKUE PSJIBI.

OnekrpoHHbie 3pdexTer. CrocoObl 3ammcell peaknwii B opraHuveckord xmmuu. Cxema H
ypaBHEHHUeE. Y CIOBUs NpoBeneHus peakiuil. Knaccudukanus peakiuii opraHMuecKrux BelecTB
M0 CTPYKTYPHOMY MPH3HAKY: 3aMElIeHUEe, MPUCOCIUHEHUE, OTIIeIUIeHne. MeXaHu3Mbl
peakiuii. CriocoObl pa3pbiBa CBSI3U yriaepoa-yriaepos. CBoOoaHbIE paguKaibl, HyKICOPHUIbI U
AIIEKTPOPUIIBIL.

Knaccugpuxayus opeanuueckux eewecmé u peaxyuni. OCHOBHBIE KJIAcChl OpPraHMYECKHX
coeauHenuil. Knaccudukanus opraHm4eckux COEIMHEHHH M0 (YHKIMOHAIBHBIM TpYIIaM.
DNEeKTPOHHOE CTPOEHHE OPraHNYeCKUX BelllecTB. B3auMHoe BiMsSHNE aTOMOB U TPYIII aTOMOB.
WNunyxTuBHbIN 1 Me3oMepHbIH 3 dekThl. [IpeacraBienue o pe3oHaHce.

Homenxnamypa opeanuueckux eewgecma. MexaynapoHas (CUCTeMaTH4YeCKasi) HOMEHKIATypa
OpraHN4Y€CKuX BCHICCTB, €€ TMPUHIMUIIBIL. PaHI/IOHaﬂBHaﬂ HOMCHKJIaTypa. Oxucienue
BOCCTAaHOBJICHHE B OPraHUYECKON XUMUHU.

JemoncTpauuu. 1. Moaenu opraHu4eCKuX MOJIEKYI.

Tema 3. YrueBonopoasi (25 4.)

Anxansi. CTpoeHne Molekynbl Metana. [lonarue o koHpopmanusx. Obmas xapakTeprucTuKa
KJ1acca, GU3NIYECKHUe U XUMUYECKHE CBOMCTBA (TOpEHUE, KaTATUTHIECKOE OKUCIICHHE,
rajioreHupoBaHue, HUTPOBAHUE, KPEKUHT, MUPOJIN3). MeXaHU3M peakiuu XJIOPUPOBAHUS
MeTaHa. AnkaHbl B ipupoze. CHHTETUYECKUE CITOCOOBI TIOMYUIEeHHS alIKaHOB. MeTO b
MOJTyYEHUs AIKAaHOB U3 alIKUITaIoreHUI0B (peakuus Bropia), 1ekapOoKCHIMpOBaHUEM CoJeit
KapOOHOBBIX KUCIIOT M JIEKTPOJIM30M PACTBOPOB COJIEH KapOOHOBHBIX KUCIOT. [[pumenenue
AITKaHOB.

Luxnoanxanvr. O0IIAs XapaKTEPUCTUKA Kiacca, pu3ndeckre cBoicTBa. Buabl n3omepuu.
HanpsbxkeHnHble 1 HeHaNps>KeHHbIE UKITBL. XUMUYECKHE CBOMCTBA LIMKIJIONpomnaHa (ropeHue,
TUAPUPOBAHUE, TPUCOCIMHEHNUE TAJIOT€HOB, TaJOT€HOBOAOPO/I0B, BObI) U IIUKIIOT€KCaHa



(ropenue, xjaopupoBaHue, HUTpoBaHue). [lonydeHne HUKI0ATKaHOB U3 AJIKAHOB U
JIATaJIOT€HAJIKAHOB.

Anxenwvr. O0mmas xapakTepucTuka kiacca. CTpoeHue MoJIeKyJibl 3THiIeHa. Pu3ndeckue
CBOMCTBA aJIKEHOB. ['eoMeTpruueckas n3oMepus aAIKEHOB. XMMUYECKHE CBOWCTBA AJIKCHOB.
Peakuuu npricoeAMHEHNs 110 KPAaTHOM CBSI3U — T'MIPUPOBAHUE, FAJIOTEHUPOBAHNE,
THJIpOrajoreHupoBanue, ruaparamnus. [IpaBnino MapkoBHUKOBa U €0 00BSICHEHUE C TOYKH
3peHUs IEKTPOHHOM Teopuu. B3anmoaelicTBIe alkeHOB ¢ OpOMOM U XJIOPOM B Ia30BoM (aze
WM Ha cBeTy. OKuCIIeHNE aJKEeHOB (TOpEHUE, OKUCIEHUE KUCIOPOA0M B IPUCYTCTBUU
XJIOpUA NaJIa s, O AEUCTBUEM cepedpa, OKUCIIEHUE FOPsIYUM MOAKUCICHHBIM PacCTBOPOM
IepMaHraHara Kanus, okucienue no Barnepy). [Tonumepuszanus. [lonydenue ankeHoB U3
AJIKaHOB, AJIKWITAJIOTCHUIOB U TUTraJIOTeHaNKaHOB. [[pyMeHeHne sTHiIeHa U IponuIeHa.

Anxaduenvi. Knaccudukaius JUEHOBBIX yriieBoopo10B. ConpsbkeHHbIe AueHbl. Dusnueckue
Y XMMUYECKHE CBOMCTBA TMBUHMIIA U n3ompeHa. 1,2- u 1,4-npucoeaunenue. [lomumepuzamms.
Kayuyku. Bynkanuzanus kayuykoB. Pesuna u 36ouut. Cunres Oyraauena u3 Oyrana u
3TaHoJA.

Anxunwvr. O61ast xapakrepuctuka. CTpoeHrne MOJICKYJIbI alleTHiieHa. Gu3ndeckue u
XUMHUYECKHE CBOMCTBA AJIKNHOB. Peaklinu nprucoeInHEHUs TaJION€HOB, FaJIOT€HOBOIOPOOB,
Bozbl. [ muapupoBanue. Tpumepusanus u aumepusanus aneruineHa. KuciorHsle CBOMCTBa
QJIKUHOB C KOHLIEBOM TPOWHOM CBs3b10. OKHUCIEHUE aJIKNHOB PACTBOPOM IIEPMAHIaHATa Kajusl.
[Tpumenenune anerminena. Kapouausiit Mmeron noiaydenus anerwieHa. [luponmns merana. Cunres
QJIKUHOB AJIKUJIMPOBAHUEM ALIETUINIOB.

Apenvi. Ilonarue 06 apomarnynocTd. [IpaBuno Xrokkens. beH30mn — cTpoeHne MoeKybl,
¢uznueckue cBoiicta. 'omonornyeckuit paj 6enszona. M3omepus nu3amenieHHbIX OEH30510B
Ha NpUMepe KCUJI0JI0B. Peakunu 3amenieHust B 0EH30JbHOM sijipe (TaloreHupoBaHue,
HUTpPOBaHUE, aJIKUINpoBaHue). Peakuinu nprcoeAMHeHns K 0eH30i1y (THAPUpPOBaHUE,
XJIOpUpoBaHHe Ha cBeTy). OcOOEHHOCTH XUMHHM aNKHIOeH3010B. [IpaBuiia opueHTanmuu
3aMecTUTENeN B peakusaxX 3amelleHus. bpoMupoBanue u HUTpoBaHuE Tonyosia. OKUCIeHne
IKUIOEH30JI0B paCTBOPOM IepMaHraHara Kajuus. [ atoreHupoBaHue alkKuiI0EeH30JI0B B
O0oxoByI0 11enb. Peakius Bropiia—®uTTHHTa Kak METOJ] CHHTE3a aTKuiI0eH3010B. CTUPOI Kak
IIPUMEpP HENPEIEIBHOTO ApOMATUYECKOTO COEAMHEHHUS.

IIpupoonvle ucmounuxu yene6o00po0os. IIpupoaHblii U MOMYTHBIH HEPTAHBIE ra3bl, X COCTAB,
ucnonp3oBanue. Hed1p kak cmechk yrieBomopozaoB. [lepBuuHasi m BTOpWYHAs mepepaboTKa
HeTu. Pudopmunr. KameHHsblil yroms.

T'anoecenonpoussoonvle Peakiium 3amMelnieHus rajJoreHa Ha THAPOKCUII, HUTPOTPYIIILY,
nua”orpynmny. JleicTBre Ha rajIoreHIPOU3BOAHBIE BOJHOTO U CIIMPTOBOTO pacTBOPA IIEIOYH.
CpaBHeHUE peaKIIMOHHOW CITIOCOOHOCTH allKWII-, BUHIII-, QeHUI- 1 OEH3UITATIOT€HHUIOB.
Hcnonp30BaHMe rajioreH NpOru3BOJIHBIX B OBITY, TEXHUKE U B cCHHTE3e. [loHsATHE O
MarHMMOpraHnYeCcKux coeuHeHusX. [loyyenue ankaHoB BOCCTAHOBIEHUEM MOJAJIKAHOB.
MaruuilopraHi4ecKrue COeTMHEHUS.

JdemoHcTpaumu.

1. BpoMupoBaHue rekcaHa Ha CBETY.

2. 'openue MeTaHa, STUJICHA, alleTHIICHA.

3. OTHoOIIeHHE MeTaHa, TUJICHA, alleTUIeHa M OCH30Jla K pacTBOpaM TepMaHTaHaTa Kallus |
OpoMHOH BOJIE.

4. OxucneHue ToJlyojia pacCTBOPOM IEpMaHTaHaTa Kajiusl.



5. Ilonyuenue »TUICHA peakUel AeruapaTaluy 3TaHoua, aleTHIeHa —THIPOIU30M Kapouaa
KaJIBLIMSL.

6. IlonyuyeHnue ctupona AENOIMMEpPU3ALMEN MOIMCTUPOJIA U UCHBITAHUE €r0 OTHOILIEHUS K
pacTBOpyY NepMaHraHaTa Kajiusl.

JlabopaTopHsble onbITbl. CocTaBiIeHUE MOJENIEH MOJIEKYJI alKaHOB. B3anMopelicTBUEe alKaHOB
¢ 6pomom. CocTaBneHue Mojiesield MOJIEKYI HelpeIedbHbIX COSAMHEHUH.

IIpakTuyeckas pa6ora Ne 2. CocTaBieHue Moielield MOJIEKYJT YIJIEBOJOPOIOB.
IpakTnyeckas padora Ne 3. [losyyeHnue 3TujieHa U ONBITHI C HUM.

Kounrpoabsnas padora Ne 2 o teme «YTaeBOAOPOIBI».

Tema 4. Kuciopoaconep:xkamue opranndeckue coenuHenns (18 4.)

Cnupmui. HoMeHKIIaTypa 1 U30Mepusl CIUPTOB. TOKCHYECKOE AEUCTBHE HA OPTaHU3M
METaHOoJIa U dTaHoa. PU3ndecKue CBOMCTBA IIPEAEIBHBIX OJJHOATOMHBIX CIIUPTOB.
XUMHUECKUE CBOICTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIMM 3aMEIIEeHUs THAPOKCUILHON
IPYIIIBI HAa TaJIOTE€H, MEXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJIIpHAs JeruApaTalns, OKUCICHUE,
pPEaKIMHU YIIIeBOJIOPOIHOTO paguKaia). AJKOroiasaTsl. [ uaponus3, ankuiupoBaHue (CUHTE3
pocThIX AGupoB 1o Bunbsimcony). [IpoMeiniuieHHBIN CHHTE3 MeTaHo1a. MHOTOATOMHBIE
CHMPTHI. DTUIICHIJIMKOIb U TIIMLEPUH, UX PU3UUECKUEe U XUMUYecKHe cBoiicTBa. CHHTE3
JIMOKCaHA U3 3TWICHIVIMKOJIA. TOKCHYHOCTh ATHWIICHIIMKONS. KadecTBeHHas peakius Ha
MHOIroaTOMHbIe ciupThl. [IpocThie 3upsl Kak H30Mepbl MPeAeIbHBIX 0JIHOATOMHBIX CIIUPTOB.
CpaBHeHHe X PU3NIECKUX U XUMUYECKUX CBOIMCTB CO CIIUpTaMu. Peakiust pacuierieHust
HPOCTHIX A3(PUPOB HOIOBOJOPOIOM.

@enonvt HoMenknaTypa u usomepusi. BzauMmuoe BnusiHue TpyIin aTOMOB Ha nmpuMepe (eHona.
®dusnyeckue U XUMUUECKHE CBOIMCTBA (heHoma 1 Kpe30JioB. KuciioTHbie cBOMCTBa (PEHOJIOB B
CpaBHEHMHU CO criupTamu. Peakinu 3amenieHus: B 0€H307bHOM KOJIbIIe (TaloreHHpPOBaHUE,
HutpoBanue). Oxucnenue ¢penonos. KauectBennsie peakuun Ha GpeHoi. [Ipumenenue penona.

Kapbonunvnvie coeounenus. INEKTPOHHOE CTPOECHNE KapOOHWIBHOU TPYIIIBI. AJIbIETHIBI U
KeTOHBI. Du3nUeckre cBoCTBa hopManbaeruia, aleTanbieruaa, aetona. [lonamue o kemo-
EHOIbHOU Maymomepuu KapooHUIbHbIX coeounerutl. PeakIuu MpUCOSTUHEHIS BOJIBI, CITUPTOB,
[IMAaHOBOJI0POJIa ¥ TUAPOCYIbpuTa HaTpusi. CpaBHEHHE PEAKIIMOHHOM CIIOCOOHOCTH
QJTBJICTHJIOB ¥ KETOHOB B PEAKIIVIX MTPUCOSAMHCHUS. Peakiinu 3aMeneHusl aToMOB BOJIOPOIa
IIpH 0-yTJIEPOJHOM aToMe Ha ranoreH. [lomumepusanus popmanbaeruia u aleraibAeruaa.
CuHTe3 CITUPTOB B3aMMOICHCTBHEM KapOOHMIILHBIX COSAMHEHHIA ¢ PeakTHBOM [ puHBsIpa.
Oxucnenne kKapOOHUIBHBIX coequHeHH. CpaBHEHUE OKHCICHUS allbJIETHI0B U KETOHOB.
BoccranoBneHne kKapOOHUIILHBIX COSMHCHHIA B CTUPTHI. KauecTBEHHBIE peakiiny Ha
aNbJICTUIHYIO TPYIITY. Peakiuu anpaoasHO - KpOTOHOBOM KOHAeHcauu. OCOOEHHOCTH
dbopmanbreruaa. Peaknus Gpopmanbaeruna ¢ GeHOIOM.

Kapb6onosvie kucromol. INeKTPOHHOE CTPOCHHE KapOOKCHIIBHON Tpyniibl. ["'oMomoruueckmii
PsiI IpeIebHBIX 0IHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NUECKHe CBOHCTBA KApOOHOBBIX
KHCJIOT Ha IPUMEPE MypPaBbUHOM, YKCYCHOH, IPOITMOHOBOM, MAIBMUTHHOBOM U CTEAPUHOBOU
KHCJIOT. XUMHUECKHE CBOMCTBA KapOOHOBBIX KUCIIOT. KHCIOTHBIE CBOMCTBA (M3MEHEHHE
OKpacCKH MHJIMKAaTOPOB, PEAKIIMU C aKTUBHBIMHA METAJIJIAMU, OCHOBHBIMU OKCHJIaMU,
OCHOBaHUAMH, coJIsIMU). VI3MeHeHHe CHITbl KapOOHOBBIX KUCIIOT MTPU BBEJACHUHU JTOHOPHBIX U
aKILIENITOPHBIX 3aMecTuTeNel. B3anMoaelicTBre KapOOHOBBIX KHUCIOT CO COIUPTAaMU (peakius
srepudukanun). ['anorennpoBanue KapOOHOBBIX KUCIOT B OOKOBYIO Lienb. OcoOeHHOCTH
MYpaBbHHOH KHCIOThL. BaxkHelmme npeacTaBuTeny Kinacca KapOOHOBBIX KUCIIOT U UX
npuMeHeHue. [lonyyenne MypaBbMHOM U YKCYCHOM KHUCIIOT B IIPOMBIIJIEHHOCTH. BeIciine
KapOoHOBBIE KUCIOTHI. [1{aBeneBast KucaoTa Kak NpeACcTaBUTENb TUKapOOHOBBIX KUCIIOT.



HpeI[CTaBJIeHI/Ie O HCHPCACIBHLIX U APpOMATUUCCKUX KUCIOTAaXx. OCcoOEHHOCTH HX CTPOCHUA U
CBOMCTB. 3HaUEHHE Kap6OHOBBIX KHCJIIOT.

DyHKyuoHanbHbvle NPou3eooHble KapOoHO8bIx Kucaiom. IloaydeHne XI0paHruIpuaoB u
AQHTUAPUAOB KUCIIOT, UX TUApon3. [lodydenne coxkHbIX 3(UPOB C UCHOIH30BAHNEM
XJIOPAHTUAPUAOB U aHTUJPUIOB KUCIOT. Cl0XkKHbIE 3(DUPbI KaK H30MEpbl KApOOHOBBIX KHCIIOT.
CpaBHeHUE (PU3UYECKUX CBOWCTB M PEAKIIMOHHON CIIOCOOHOCTH CIIOXKHBIX 3()UPOB U
U30MEPHBIX UM KapOOHOBBIX KHCIOT. ['MAp0oin3 ca0kKHbIX 3PUpoB. CHHTE3 CIOKHBIX 3(DUPOB
¢denonoB. CiioxxHbie 3PUpBI HeOpraHUuecKux KucioT. Hurpornmuuepun. Amuast. Conu
KapOOHOBBIX KUCIIOT, X TEPMUUYECKOE PA3JIOKEHHUE B IPUCYTCTBUH I1ea04du. CuHTE3
KapOOHMJIBHBIX COCMHEHUH Pa3I0KEHUEM KaJIbIIUEBBIX COJICH KapOOHOBBIX KUCIIOT.
JdemMoHCTpaumu.

1. B3aumopeiicTBUe HATPusi C ITAHOJIOM.

. OkucneHue 3TaHoIa OKCHJIOM MEJIH.

. 'openne stanoua.

. BzaumoneiictBue mpem - 6yTHIIOBOIO CIIUPTA € COJISIHOM KMCIOTOM.

. KauecTBeHHas peakiiis Ha MHOTOAaTOMHbBIE CIIUPTHI.

. KayecTBenHble peakiiuu Ha EHOIBI.

. Onpenenenue anbAerui0B Ipy MOMOIIY KaUECTBEHHbIX PEaKIHil.

. Oxucnenue anpJeru0oB NepMaHraHaTOM KaJlusl.

. [lonyuenue cioxxHbIX 3(UPOB.

JlaGopaTopHbIe ONBITHI.

5. CBolicTBa 3TUIOBOTO CIIUPTA.

6. CBoiicTBa IIMIIEPUHA.

7. CoiicTBa peHona. KauecTBeHHbIE peakiuy Ha (PEHOIBI.

8. CBoiicTBa popmanuHa.

9. CBolicTBa YKCYCHOM KUCIIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.

IIpakTuyeckas padora Ne 3. [lonyuenne 6pomaTaHa.

IIpakTyeckas padora Ne 4. [lonydeHue aneroHa.

IIpakTuyeckas padora Ne 5. [lonyueHre yKCyCHON KHCIIOTHI.

IIpakTyeckas padora Ne 6. [TonydyeHune sTunanerara.

Kountpoasnas padora Ne3 no teme «Kucnopozconepxkaiiyne opraHuuecKue BEIecTBay.
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Tema 5. A3oT- u cepocoaep:xkamme coequnenus (5 4.)
Humpocoedunenusi. DIEKTpOHHOE CTPOCHUE HUTPOTPYHIbI. [loydeHue HUTPOCOCTMHEHHIA.
B3priBuaThie BeliecTna.

Amunvr. I3omepus amuHOB. IlepBudHbIEC, BTOPUYHBIE U TPETUYHBIE AMUHBL. DU3HYECKUE
CBOICTBa NPOCTENIINX aMUHOB. AMUHBI KaK OpraHMueckre ocHoBaHusA. Cosln aKMIIaMMOHMUS.
ANKUIMpPOBAaHUE U allJIMPOBAHNE AMUHOB. Peakiiuu aMHHOB € a30TUCTOM KHUCIOTOM.
Apomarndeckue aMuHbl. AHMIMH. B3anMHOe BiMsiHUE TPYIIIT aTOMOB B MOJIEKYJIE aHUJIMHA.
XUMHYECKUEe CBOMCTBA aHWIMHA (OCHOBHBIE CBOMCTBA, PEAKIINU 3aMEIICHHS B apOMaTUYECKOE
PO, OKUCIICHHE, anunupoBanue). Jlnazocoequnenus. [lomydeHne aMHHOB U3 CIIUPTOB U
HuTpocoeauHeHni. IIpumenenue annnuna. Cepoopranndeckue coequuenus. [IpencraBnenue
0 CEepPOOPraHNUYECKUX COeTUHEHUAX. OCOOCHHOCTH X CTPOEHUS U CBOMCTB. 3HAaUeHUE
CEPOOPTraHUYECKUX COCAUHEHHI.

l'emepoyuknei.  @ypaH W NHPPON KaK TNPEACTABUTEIN MATUWICHHBIX T'€TCPOLMKIOB.
DNEKTPOHHOE CTPOEHUE MOJIEKYJbl nuppoaa. KucnorHsle cBoiictBa nuppona. [lupunnn xak
IIPEJICTaBUTENb HIECTUWICHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE CTPOSHUE MOJIEKYJIbI TUPHUINHA.
OcHOBHBIE CBOWCTBa NUPHUIMHA, PEAKLUUU 3aMEIIEHU C apOMaTHYECKUM  SAPOM.



[IpencraBnenne 00 wWMHMOA30JIe, TUPHIWHE, IypUHE, IYPUHOBBIX U MUPUMUIUHOBBIX
OCHOBaHUSX.

JleMoOHCTpaLUH.

1. OcHOBHBIE CBOWCTBA aMHUHOB.

2. KauecTBeHHBIC peaKIMy HA aHWJIHH.

3. AHUJIMHOBBIEC KPACUTENH.

4. O0Opa31ibl reTePOUUKIMUYECKUX COSTUHEHUH.

JlaGopaTtopHble onbIThbl. KauecTBEHHbIC PEAKIIMUA HA AHUJIMH.

Tema 6. Buosoruueckn akTuBHbIe BemecTna (16 4.)
JKupbi Kak ciokKHbIE 3(UPHI TIMIEpPUHA U BBICHIMX KapOOHOBBIX KUCIOT. OMBIJICHHE )KUPOB.
[M'uaporenusanys )KupoB. MblTa Kak COJTM BBICIIUX KapOOHOBBIX KHUCJIOT.

YVaenesoowi. Mono- u aucaxapusl. @yHKIMH YTIeBOI0B. buonornyeckas posib yriaeBoI0B.
['mroko3a — (u3nueckue CBONCTBA, TMHEHAs U HUKInYecKas GopMbl. Peakiiyy riitoko3sl
(oKkHCcTIeHNE a30THOM KUCIOTON, BOCCTAHOBJICHHE B IIIECTUATOMHBIN CIHUPT), KAUeCTBEHHbBIC
peakuuu Ha riIroKo3y. bpokeHne rimoko3sl. @pyKTo3a Kak U30Mep IIIFOK03bl. Prbo3a u
ne3zokcupubosa. [lonsarue o rmuko3ugax.

Hucaxapuowi. Caxapo3a Kak Mpe/ICTaBUTENb HEBOCCTAHABIMBAIOIIUX IUCaXapua0B. ManbTo3a
W JIaKTO3a, Ieuioorno3a. ['maponus nucaxapunos. [lonydyenune caxapa u3 caxapHoi CBEKIIBI.

Tonucaxapuovr Kpaxmai, rivkores, nemnoio3a. KauectBeHHas peakiius Ha Kpaxmall.
['maponu3s nonaurcaxapuios.

Hyxneunosvie kucriomer. Hykieozunpsl. Hykneoruasl. HykiieMHOBBIE KMCIIOTBI KaK IPUPOIHBIE
nonumepsl. Ctpoenune JJHK n PHK. I'ngponan3 HykJI€HHOBBIX KUCIIOT.

Amunoxucniomer Kak aM(pOTEPHBIE COETUHEHU. Peakiuy ¢ KUCIOTaMU M OCHOBaHHSIMH.
Ob6pa3zoBanue cnoxHbIX 3¢upoB. [lentuasl. [lentuaHas cBa3b. AMUIHBINA XapakTep MENTHIHON
cBs3u. ['uaponus nenTuos.

benxu. TlepBuyHasi, BTopuyHas U TPETUYHASI CTPYKTYPHI OeskoB. KauecTBEHHbIE peakIuy Ha
OcnKH.

JdemMoHCcTpaumu.

1. PacTBOpUMOCTB yrieBOAOB B BOJIE U 3TAHOJIE.

2. KauecTBeHHbIE PEAKIIMU HA TITIOKO3Y.

3. O6pa3ibl aMHHOKHCIIOT.

JlabopaTopHbIie ONBITHI.

11. CpolictBa riroko3bl. KauecTBeHHas peakuus Ha Tiiroko3y. OnpeaeneHue kpaxmana B
MPOJIYKTaX MUTAHUSI.

12. IIBeTHBIE peaKIuu OCIIKOB.

IIpakTnyeckas padora Ne 7. [Ipurotoienue pacTBOpoB OEIKOB U U3yYEHHE UX CBOMCTB.
IIpakTuyeckas padora Ne 8. Pemenue skciepuMeHTabHBIX 33]a4 HAa UACHTU(PUKAIIIO
OpPraHUYECKUX COEAUHEHUN

Koutpoabnas pa6ora Ne 4 mo Temam «A3oTcoaepikamye W OHOJIOTHYECKH aKTHBHBIE
OpraHMYECKHE BELIECTBAY.

Tema 7. CHHTeTHUYECKHE BHICOKOMOJIEKYJ/IsIPHbIe coenqunenns (6 4.)
[ToHsATHE O BBICOKOMOJIEKYJSPHBIX BemlecTBax. [lommmepusanus M NOJIMKOHAECHCAIUS Kak
METO/Ibl CO3JaHMsl TOJIMMEPOB. DJIaCTOMEPHI.



ITpuponubiii u cuHrermueckuii kaydyk. Comnonumepusauusa. COBpEeMEHHBIE IUIACTUKU
(MoNIMATUIIEH, HOJIMIIPOITUIIEH, HOJIUCTUPOJI, HOJMBUHUIIXJIOPUL, ¢dToporuiact,
NOJMATUIICHTepedTaNIaT, aKpHuil- OyTaJueH- CTUPOJIbHBIN TUIACTHK, TOJTUKAPOOHATHI).
[IpupoaHbie 1 CHHTETHYECKHE BOJIOKHA (0030D).

HMemoncTpamuu. 1. OOpa3ubl mractukoB. 2. Kosteknus BojokoH. 3. IlonmkonmeHcamus
ATUJICHIJIUKOJIA C Tepe(TaneBoil KUCIOTOM.

JlaGopaTropHble onbIThl. 13. OTHOIIEHWE CHUHTETUYECKUX BOJOKOH K pacTBOpaM KHUCJIOT U
LIeJI0Y€eH.

IIpakTnyeckas padora Ne 9. PacriozHaBaHuE TIJIaCTUKOB.

IIpakTnyeckas padora Ne 10. Pacno3HaBaHue BOJIOKOH.

KonrpoabHnas padora Ne 5 nmo teme «lTorosas pabora 3a Kypc opraHudeckor xumuu 10
KJjlacca».

11 xaacc (3 yaca B Henes10, Bcero 99 yaca)

Tema 1. Hemeraminl (31u)
KnaccudukanmussHeOoOpraHUuUYeCKHUXBEI €C T B. DIEMEHTb METAUIbI U
HEMeTaJuIbl U UX Nnojoxxenue B [lepuoauyeckoit cucreme.

B o 1 o p o n. Ionydyenue, ¢puznueckne U XUMHUUECKHE CBOMCTBA (pEaklMM C METaUIaMH H
HEMeTallJIaMH, BOCCTAHOBIIEHHE OKCUIOB U coieid). [ uapusl. TornuBHbIE 2IEMEHTHI.

I'anor e H b O0mas xapakTepucTrKa MOATrpynibl. U3HYECKHE CBOMCTBA MTPOCTHIX BEIIECTB.
3aKOHOMEPHOCTU HM3MEHEHHUsSI OKUCIUTENbHOW AKTUBHOCTU TaJOT€HOB B COOTBETCTBUM C HUX
MOJIOKEHUEM B Tiepuoaudeckoil Tadsmie. [lopsaok BBITECHEHHS TajJOr€HOB M3 PACTBOPOB
ranoreHuoB. OcoOeHHOCTH XUMUU (TOpa. XJIOp — TONy4YeHHE B MPOMBIIUIEHHOCTH U
nabopaTtopuy, peakluu ¢ MeTalylaMd M HeMeTalamu. BsaumopeiicTBue Xxjopa ¢ BOAOH u
pacTBopamu 1ienodeil. Kucnopoansie coequuenus xiaopa. [ MmoxiaopuTel, XJI0paT U NepxJiopaTsl
KaK TUTUYHBIE okuciauTeau. OcoOeHHOCTH XUMUU OpoMa W monaa. KadecTBeHHas peakius Ha
nox. I'amoreHoBo-

JOpOJibl — TOJY4YEeHHEe, KUCIOTHbIE U BOCCTAaHOBUTENbHBIE cBoiicTBa. CoJsiHas KUCJIOTa U ee
conu. KauecTBeHHbIE peakiMK Ha rajJOT€HU/1-UOHBI.

DNEeMEeHTHNOATPYNNB KHUCITODPOAa OOmas xapakTepucTUKa MOATPYIIITHL.
Ouznyeckue CBOKWCTBA MPOCTHIX BemecTB. O30H Kak aljIoTpOIHAas MOAU(UKAIMS KUCIOPOAA.
[Tonyuenne o30Ha. O30H Kak OKHCIHTENb. [lo3UTHMBHAsT W HeratuBHas pojb O30Ha B
okpyaroten cpene. CpaBHeHHE CBOMCTB 030HA U Kuciaopoaa. Bona u nepokcua Boiopoja Kak
BOJIOPOJHBIE COEAMHEHMs KHUCIOpoJla — CcpaBHeHHE cCBoMcTB. Ilepokcun Bogopona Kak
OKUCTUTENb U BOCCTA-

HoBuTenb. llepokcunbr metamnoB. Cepa. Ammorporusi cepbl. DPU3NUECKHE U XHUMHUYECKHE
CBOMCTBa cepbl (B3aMMOJIEWCTBHE C METANIAMH, KHUCIOPOAOM, BOJOPOJOM, PaCTBOpaMu
niesoued, KUcIoTaMu-OKuciuTensiMu). CepoBoAopoJy —  TMONy4YeHHe, KHUCIOTHbIE U
BoccTaHOBUTENbHBIE cBoiicTBa. Cynbpuasl. CepHHUCTHIH Ta3 Kak KHCIOTHBIA  OKCHI.
OKuCIHUTENbHBIE U BOCCTAHOBHUTENIBHBIE CBOMCTBA CepHUCTOro rasza. llomydyenue cepHucroro
ra3a B MPOMBIIUIEHHOCTH u Jaboparopun. CepHuUcTas Kuciaora u ee coinu. CepHbI aHTHIPHI.
CepHas kucinora. CBOMCTBa KOHIIEHTPUPOBAHHON W pa30aBIeHHON CEepHOW KHUCIOTHI. [leficTBue



KOHI[EHTPUPOBAHHON CEpPHON KHCIOTHI Ha caxap, METaulbl, HEMETaUlbl, CYyIb(QUIBbL
Tepmuueckas ycToitunBocTh CyibGaToB. KauecTBeHHas peakilys Ha CEPHYIO KUCIOTY U €€ COJIH.
Tuocepnas kucioma u muocynvghamol.

A3o0oTuerocoenuHeHHu s. DJIeMEeHTbl MOArpynnsl azora. O0IIas XapakTepucTUKa
noarpynnsl. ®Pusznyeckue CBOHCTBAa NpOCThIX BemecTB. CTpoeHuMe MOJIEKYJbl —a30Ta.
Ousnyeckue U XUMHUYECKHE CBoicTBa a3oTa. [lodydeHue a3oTa B IPOMBILUICHHOCTH U
naboparopun. Hutpunel. AMMHaKk — ero mojydyeHue, GU3NYECKUEe U XUMHYECKUE CBOWCTBA.
OcHoBHBIE CBOMCTBa BOAHBIX pacTBOpoB ammuaka. Conu ammonusi. [loBenenue coneir aMMoHus
IIpU HarpeBaHuu. AMMHAK Kak BoccTaHOBMTENb. IIpumenenune ammmaka. OKCHABI a30Ta, UX
noimydyeHue u cBoiictBa. Oxcua azorta(l). Oxucnenume okxcuga aszora(ll) kuciaopomom.
Humepuzanus oxcuaa azora(lV). Azorucras kucinora u ee conv. HUTpUTBI Kak OKUCIHUTENN U
BOCCTAHOBUTENH. A30THas KHUCIOTa — (QU3NYECKHE M XUMHYECKHE CBOMCTBA, IOJy4YCHHUE.
OtHolleHHE a30THOW KHUCJIOTBI K METaJulaM M HEMeTalylaM. 3aBUCHUMOCTb IPOAYKTa
BOCCTAHOBJICHHMSI a30THOM KHCJIOTHI OT AKTMBHOCTH METalUla M KOHILIEHTPAIlMU KHUCIIOTHI.
Tepmuueckass yCTOWYMBOCTb HUTPATOB.

dochpopuerocoeauHeHu 1. Amtorponus pochopa. Xumudeckue cBoicTBa Gocdopa
(peakuuu ¢ KHUCIOpPOJOM, TaJOreéHaMy, METaJIaMH, CJIOKHBIMU BELIECTBAMH-OKHUCIUTENSIMU,
nienouamu). [lonyuenue u npumenenue gochopa. Docdopusiii anruapua. OprodocdopHas u
meTadochopHas KUCIOTH U ux coyid. KaduectBeHHas peakuus Ha optodocdatsl. Paznoscenue
opmodghocghopnoii kucromwl. Ilupogpocpoprnasn kucnoma u nupoghocpamoi. @ochuant. DochuH.
Xnopuowet pocghopa. Oxcuo pocgopa(lll), pocghopucmas xucnoma u ee conu.

Y raepo a Amnorponus yriepona. CpaBHEHHE CTPOCHHUS U CBOMCTB TrpaduTa M anMmasa.
OdynuepeH Kak HOBas MouiekyiisipHas ¢opma yriaepona. ['paden kak MoHocnoi rpadura.
YranepoaHsle HAHOTPYOKH. Yroib. AKTUBHUPOBAaHHBIM yroiab. AjacopOuusa. XuMHUYECKHE
cBorictBa yrust. Kapouael. [maponmu3 kapOuja kambiusi W KapOuja amroMunus. KapOwmb
MEPEeXOJIHBIX METaJUIOB KaK CBEepXMpouHble Martepuanbl. Oxcuabl yriepoga. OOpazoBanue
yrapHOro Ta3a IpH HENOJHOM CTOpPaHMU YIJiA. YTOJIb U yrapHblii ra3 Kak BOCCTAHOBUTEIH.
Peakuust yrapuoro rasa c pacruiaBamu mesnodeil. CuHTe3 popMHATOB U OKCANTATOB. Y TIEKUCITBIN
ra3. YroyibHas KucjaoTa u ee conu. [loBenenne cpefHuX U KUCIbIX KapOOHATOB IPU HAarpEBaHUU.
K p e M 1 u ii. CBOIICTBa MpOCTOro BelECTBA. Peakiuu ¢ XJ10poM, KUCIOPOAOM, pacTBOpaMu
nienouedt. OKcUA KpeMHUS B IPUpOJe U TexHHKe. KpeMHueBble KUCIOThl U UX colu. ['naponus
cuukaTtoB. CrunaH — BOJOPOJHOE COEAMHEHUE KPEMHMUS.

b o p. Oxcup 6opa. bopuas kucnora u ee conu. bypa.

Hemouncrpanuu. 1. 'operne Bogopoaa. 2. [Toxydenne xyopa (onbIT B mpodupke). 3. OOBITH ¢
OpomHoOI Bonmoil. 4. OkucIUTENbHBIE CBOICTBA pacTBopa rumnoxjiopura Hatpus. 5. [lnaBnenue
cepol. 6. ['openue cepbl B kuciopozae. 7. BzaumoneiictBue xeneza ¢ cepoid. 8. ['openue
cepoBosopona. 9. Ocaxaenue cyiabpumoB. 10. CpoiictBa cepumcroro raza. 11. JleiicTBue
KOHIICHTPUPOBAHHOM CEpHOI KUCIOTHI Ha MeJlb U caxapo3y. 12. PacTBopeHrne amMuaka B BOJIE.
13. OcHoBHBIE CcBOMCTBa pacTBOpa amMuaka. 14. Karamnthueckoe okucieHue ammuaka. 15.
[Toryuenue okcuna azora(ll) u ero okucnenne Ha Bo3ayxe. 16. JleiicTBre a30THOM KUCIOTHI Ha
mens. 17. l'openne pocdopa B kucnopone. 18. IlpeBparenue kpacuoro gocdopa B Oembiif U €ro
cBeueHue B TemHoTe. 19. BiaumoneiictBue ¢ocdopHoro anrunpuna ¢ Bomoil. 20. OOpasiisl
rpadura, anmasza, kpemHus. 21. I'openue yrapHoro rasza. 22. TylieHue miaMeHu YTieKUCIbIM
ra3zoM. 23. PaznoxeHue mpamopa.

JlaGoparopHbie onbIThl. 1. [TonydeHne xjiopa u U3ydeHue ero CBOMCTB. 2. O3HAKOMIIEHHE CO
CBOMCTBaMH XJIOpcoaepKamux otoenuBaTeneil. KauecTBeHHas peakivs Ha TallOTeHUI-HOHBIL. 3.
CgoiicTBa Opoma, moma u ux coneil. Paznoxenue mepokxcuma Bomopoga. OKuCICHUE HOAU-
MOHOB NEPOKCHIOM BOJOpoAa B KHCIION cpene. 4. M3ydeHue CBONCTB CEpHON KUCIOTHI U €€
coneil. 5. M3ydyeHue CBOMCTB BOJHOrO pacTBopa amMmuaka. 6. CBoHCTBa CoOJIe amMMOHUS.
KavectBennas peakuuss Ha ¢ocdar-mon. 7. KauecTBeHHas peakuuss Ha KapOOHAT-HOH.
Pasnoxxenue runpokap6onara Hatpus. 8. VcnbiTaHue pacTBOpa CHIIMKaTa HATPUS UHAUKATOPOM.
9. O3HakoMJIeHHE C 00pa3aMH MPUPOJHBIX CHIINKATOB.



IIpakTyeckas padora Nel. [lonydyenue Bogopona.

IpakTnyeckas padora Ne 2. [TonyyeHnue Xa0poBo10poaa U COJSTHON KUCIOTHI.
IIpakTnyeckas padora Ne 3. [losyueHne ammuaka U U3y4eHUE €r0 CBONCTB.

IpakTnyeckas padora Ned4. [losryyeHue yriekucioro rasa.

IIpakTyeckas padora Ne S. BoinonHeHue skcniepuMeHTalIbHBIX 3a/1a4 110 TeMe «Hemeramibiy.
KonTpoasnas padora Nel o teme «HemeTtamiby.

Tema 2. Metasuibl (304)

Obmuito630pdTeMeHTOB—MEeTaJuo B. CBocTBa MPOCTHIX BEIIECTB-METAIJIOB.
Mertanmnuueckue Kpuctauinueckue pemeTkd. CrutaBbl. XapakTepUCTHKa Hanboliee M3BECTHBIX
cruaBoB. [lonyuenue u npumMeHeHE METAILIOB.

[Mle1ouHBIEeMETal I bl— OOl XapaKTEPUCTUKA MOATPYIIIBI, XapaKTepHbIE pEaKluu
HaTpusd U Kainus. CBoiicTBa miesnouHbIX MeTawioB. [lonydenue menounsix meramioB. Cona u
enKni

HaTp — BAKHEWILIME COCIMHEHMS HATpus. bepuiuinii, Mariuii, MEI0YHO3EMEIbHbBIE METAJUIBI.
Marnuii U KanmpIuii, ux oOIIas XapaKTepUCTUKa Ha OCHOBe mojoxkeHus B [lepuoamueckoit
cucreme anemeHtoB J[. M. MenneneeBa u crtpoeHus aromoB. [lomydenue, ¢usznueckue u
XUMHYECKHE CBOWCTBA, MPUMEHEHUE MAarHus, KajdblUs U HMX coeluHeHud. AmdoTepHOCTh
okcyaa W rujapokcuna Oepwius. JKecTkocTh BOJAbI M cIocoObl ee ycTpaHeHus. Okpacka
IJIAMEHHU COJISIMU IIENIOYHBIX U IIEJI0YHO3EMENbHBIX METAIIJIOB.

A 110 M u H U W PacnpoctpaHeHHOCTh B Ipupojie, GU3MUECKHEe U XUMHUYECKHE CBOMCTBA
(OTHOILIEHUE K KHUCIOPOJY, TaJoreHaM, pacTBOpaM KHCIOT U IIEIOYel, aToMOTepMus).
AmpoTrepHOCTh OKcHIa W ruapokcujaa amomuHusa. Comu amomunus. [lonHoe pasnmoxeHue
BOJIOM coJIel aJIOMUHUSL CO CJIa0bIMU JIByXOCHOBHBIMU KHCIIOTaMH. AJIFOMHHATHI B TBEPAOM
Bujae u B pactBope. lIpumenenue amomunus. Coedunenus amiOMuHus 6 HUSWUX CMENeHsx
OKUCTIeHUs.

OnoBowucBMUH e U DPuznyeckue U XUMHUYECKHE CBOWCTBA (pEaKLMU C KUCIOPOIOM,
kucnotamu), npumeHeHue. Conu onosa(ll) u ceunna(ll). CBUHIIOBBINM aKKyMYJIATOD.
MeTannbenoOOYHB XN OAT pYN N Oco0EHHOCTH CTPOCHUSI ATOMOB MEPEXOIHBIX
METAJIJIOB.

X p o M. ®usznuecknue CBOWCTBA, XUMHUYECKHE CBOMCTBA (OTHOIICHHE K BOJSHOMY Tapy,
KHCJIOPOAY, XJOpPY, pacTBOpaM KHCJOT). V3MeHeHue OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX H
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M T'MJIPOKCHJIOB XPOMa C POCTOM CTEIEHU OKHUCIICHUS.
Amoporepnbie cBoiicTBa okcuaa U rugapokcuna xpoma(lll). Oxkucnenue coneit xpoma(Ill) B
XpoMmaThl. B3auMHbIE Mepexoabl XpOMaToB M JUXPOMATOB. XpOMAThl M JUXPOMATHI Kak
OKHCJIUTENH.

Ma pr anen— ¢usnueckue U XMMUYECKHE CBOMCTBA (OTHOIIEHHE K KHCIOPOAY, XJIOPY,
pactBopam kucioT). Okena Mapranua(IV) kak okucnurens U karaauszarop. [lepmanranar xanus
KaK

okucnutens. Maneanam(VI) kanus u e2o ceolicmaa.

K e 1 e 3 0. Haxoxnenue B npupojie. 3HaUCHHUE Kele3a Il oprann3Ma desnopeka. dusndeckue
cBoiictBa kene3a. CnaBel Jkele3a € yriepogoM. XHMHUYECKHME CBOMCTBa jKelesa
(B3aMMOJIEHCTBHE C KHUCJIOPOJOM, XJIOPOM, CEpOH, yIiieM, KHUCJIOTaMH, PAcTBOPAMH COJICH).
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB I'MJIPOKCHA
xene3a(ll) u runpoxcuna xenesa(lll). Conu xenesa(Il) u xxeneza(Ill). Meroasr mepeBoa coieit
xkene3a(ll) B

conu >xene3a(lll) u o6parno. OxucnurenbHble cBolicTBa coequHeHmit xene3a(lll) B peaknusx c
BOCCTAHOBUTEISIMU  (MOIMAOM, Menpto). llmaHuanHble KoMIuiekchl kene3a. KauecTBeHHbIE
peakuuu Ha noHbl xxene3za(ll) u (III).

Me n ». Haxoxnenue B npupone. Ouznueckue U XMMUYECKHUE CBOMCTBA (B3aUMOJCHCTBUE C
KHCIIOPOJIOM, XJIOpOM, cepoil, kucinoramu-okuciurensmu). Comu menu(Il). Meansiii kymopoc.



Ammuakarel Meau(l) u megu(Il). IMomyyenue oxcuna menu(l) BoccTaHOBICHHMEM THAPOKCHAA
meu(Il) rmroko30i.

Cepe6p o Dusnueckue U XUMUYCCKHUE CBOWCTBA (B3aUMOJICHCTBUE C CEPOH, XJIOPOM,
KHCTIOTaMU-okucauTensiMu). OcakieHue okcujga cepebpa Hpu JCHCTBUM IIENOYM Ha COJU
cepebpa. AMMuakatel cepedpa kak okuciauTenu. KauecTBeHHas peakiusi Ha MOHBI cepedpa.
301 0T 0. OU3nNUeCKHEe U XMUMHYECKHUE CBOMCTBA (B3aMMOJICHCTBHE C XJIOPOM, «IIapCKOMH
BO/IKOI». CTIOCOOBI BBIJICTICHHUSI 30JI0Ta U3 30JI0TOHOCHOU MTOPO/IBI.

II u v k. Pu3nyecKkue U XUMHUYECKUE CBOMCTBA (B3aMMOJICICTBUE C raJOreHaMH, KHCIOPOIOM,
Cepoii, pacCTBOPaMH KHUCJIOT M 1Ies04ei). AM(OTEPHOCTh OKCHAA U THAPOKCHA INHKA.

P Ty 1 5. [IpencraBienue o cBOWCTBAX PTYTU U €€ COCTUHEHUSX.

JMemoncrpanun. 1. Komnekius metawoB. 2. Komnekuuss munepanoB u pya. 3. Kosmeknus
«Amomunuity. 4. Komnekuus «Xene3o u ero cruasbl» 5. BzaumojeiicTBue HaTpusi ¢ BOJIOU. 6.
OkpaiMBaHve IJIaMEHU  COJISIMH  IIEJIOYHBIX M HICJIOYHO3EMEIbHBIX  METAJIOB. /.
BzaumopeiictBue kanbuus ¢ Bogoi. 8. IlnaBnenue amomunud. 9. B3aumopeiicTBue aqroMUHUS
co menoubto. 10. B3aumopeiicTBue xpoma C COJIIHOM KucCioTOoM 0e3 poctyma Bo3ayxa. 11.
Ocaxnenue runpokcuna xpoma(lll) u okucnenue ero mepokcuaom Boaopoaa. 12. Bzaumubie
[epexo0/ibl XpOMaToB U AUXpoMaToB. 13. Paznoxkenue nuxpomara amMmmoHus. 14. AmoMoTepMus.
15. Ocaxnenune ruapokcuaa xeneza(lll) u okucnenue ero Ha Bo3ayxe. 16. Boigenenue cepedpa
W3 €ro COoJeH JEUCTBUEM MEJIH.

JladoparopHusbie onbIThl. 10. OkpammBaHue MJIaMEHU COEIUHEHUSMH IIEJIOYHBIX MeTasuioB. 11.
O3HakoMJIeHHE C MHUHEpajaMd W BaXKHEHIIMMHU COCAMHEHHUSMHU IIEIOYHBIX METaioB. 12.
CpolicTBa COCIMHEHUM IIEJIOYHbIX MeTauioB. 13. OkpammBaHue IIJIAMEHH  COJISIMH
IeJI0YHO3eMebHBIX MeTaiwioB. 14. CpoiictBa MarHuss W ero coeauHenuit. 15. CpoiicTBa
coenuHenui kaiaplusg. 16.Kectkocts Bompl. 17. B3auMmonelcTBue adfOMUHUSA C KHUCIOTAMH U
mienioyamu. 18. AmdoTepHbie cBoiicTBa ruaApokcuaa amomunus. 19. Ceoticmsa onosa, céunya u
ux coedunenuti. 20. CBoiictBa coneit xpoma. 21. CBolicTBa Maprasiia U €ro CoeluHeHui. 22.
N3yuenne munepaioB xenesa. 23. CBoiicTBa xene3a. KauecTBeHHbIE peakliiy Ha MOHBI Kele3a.
[Tonyuenue oxcuma menu(l). 24. CpoiicTBa Menu, ee CIUIaBOB U coenuHeHuil. 25. CpoiicTBa
IMUHKA U €r0 COSTUHEHUH.

IIpakTnyeckas padora Ne6. [lonydeHue roppkoit conu (ceMUBOJHOTO Cyib(aTa MarHus).
IIpakTuyeckas padora Ne 7. [lonydyeHne aoMOKalIMEBbIX KBAacIlOB.

IIpakTuyeckas paGora Ne8. BrinosHeHHE SKCHEPUMEHTAIBHBIX 3ajad 1o Teme «Mertaibl
TJIABHBIX TTOATPYIII.

IIpakTyeckas padora Ne9. [lonydeHnne MeqHOro Kynopoca.

IpakTuyeckas padora NelQ. [Tomyuenue xeae3HOT0 Kymopoca.

IIpakTuyeckas padora Ne 11. BrinmonHeHue sKcnepUMEHTANBHBIX 3a7ad 1o TeMe «MeTauibl
MOOOYHBIX TTOATPYIII.

KonTpoubsnas padora Ne 2 o teme «MeTais».

Tema 3. Ctpoenue aTroma. XumMuieckas cBs3b (84)

Ctpoenueatoma Hykmuasl. M3oTonsl. Tunel painoakTUBHOrO pacnana. TepMosaepHbIN
cunte3. [lomyuenue HOBBIX 31eMeHTOB. SnepHble peakiuu. CTpoeHHe dIEKTPOHHBIX 000I0YeK
atomoB. [IpencraBieHue o KBaHTOBOW MexaHuke. KBaHTOBbIE umncia. ATOMHBIE OpOWTAIH.
Pannyc atoma. D1neKTpoOTpHULIATENIBHOCTb.

XuMUIecCcKasdgcBSd3 b Bugel xumuueckoi cBsa3n. KoBajleHTHas CBSI3h U €€
XapaKTepUCTUKU (IJIMHA CBSI3U, TMOJSPHOCTH, MOJSIPU3YEMOCTh, KPaTHOCTh CBsizu). MoHHas
CBsI3b. MeTajuinueckas CBA3b.

CTtTpoeunmumertTBepabs x T e I Kpucrammueckue u amoppusie Tena. Twurbl
KPUCTAJUIMYECKUX  PEIIETOK METAUIOB M  HMOHHBIX COEIMHEHHMH. MeXMONeKyIspHbIe
B3auMOJIeCTBUsL. BogopoaHas CBA3b.

HemoncTpaumu. 1. Kpucramuueckue pemerku. 2. Moaenu MoJIeKyd.



Tema 4. OcHOBHBIE 3AaKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKHX peakuui (174)
TennoBoiiodpdberkTXUMUUYUECKOMUDPEaKI U U DHIOTSPMHUICCKUE U
sK30TepMHuuecKkue peakuuu. 3akoH ['ecca. Temora oOpa3oBaHUs BeIIECTBA. JHEPTHs CBS3U.
[Tonsitue 00 sHTambruu. [loHarne o0 >HTpomuu. BTOpoil 3akOoH TEPMOJMHAMHKH. DHEPrus
['n66ca 1 KpUTEpUH CaMOIPOU3BOIBHOCTH XUMUYECKOW PEAKIIHH.
CKOPOCTHBXMMHUYECKUXPEAaKIUWU EE 3aBUCUMOCTb OT IPUPObI PEATUPYIOIINX
BEUIECTB, KOHLIEHTPALIUM PEAreHTOB, TEMIIEpPATypbl, HAIUYMsl KaTalu3aTropa, IUloLaau
MOBEPXHOCTH PEarupyrolux BEIIECTB. 3aKoH JedcTByromux Macc. IIpaBuno Bant-T'odda.
[Tonstue 00 SHEPrHUM aKTHBAMU U 00 HHEPreTHUecKoM mnpoduiie peakuuu. ['OMOreHHBIN U
reTeporeHHbll Katanui. [IlpuMepsl KaTaqIuTUYECKUX INPOLECCOB B TEXHUKE U B IKHUBBIX
opranusmax. @epMeHThl Kak OMOJIOrMYECKUE KaTalu3aTOPbl.

OO6paTuMBbiepeakuu Xumudeckoe pasHoBecue. [Ipunnun Jle Illatense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. Koncrantel gucconumanuu. Pacuer pH pactBopos
CHJIBHBIX KHCIIOT U IIeNIoue. /Ipoussedenue pacmeopumocmu.
PanaxtuBHocTuMETanao B. [loHarue o cranaapTHOM 3J€KTPOAHOM MOTEHIUANIE U
3JIEKTPOJBMKYIIEH CUJIe peaklMU. XUMUYECKUE MCTOUYHUKHU TOKA: TaJIbBAHUYECKHE JIEMEHTHI,
AKKyMYJIATOPbl U TOIUIMBHBIE D3JIEMEHTBI. OJIEKTPOJIU3 PACIJIaBOB U BOJHBIX PACTBOPOB
3JIEKTPOJIUTOB. 3AKOHbL 21eKMPONU3A.

JemMoHcTpanuu. 1. DK30TepMUYECKUE U SHAOTEPMUUECKNE XUMUYECKUE peakluu. 2. TerioBsle
SBJICHUS TP PaCTBOPEHUU CEPHOM KUCJIOTHI U aMMUAYHOU CEeaUTpPbl. 3. 3aBUCUMOCTbh CKOPOCTH
peakuuu OT HPUPOJIbl BEIIECTB HAa MPUMEPE B3aUMOJEUCTBUS PACTBOPOB PAa3IMYHBIX KHCIIOT
OJIMHAKOBOM KOHIICHTPAIlMU C OJWHAKOBBIMH KyCOYKaMu (TpaHylaMHu) LIMHKA M OJMHAKOBBIX
KYCOUYKOB pa3HbIX METaUIOB (MarHus, LIMHKA, JKejle3a) C pacTBOPOM COJITHOM KHCIOTHL. 4.
BzaunmopeiicTBie pacTBOPOB CEpHOM KUCIOTHI C pacTBOpaMH THOCYJb(ara HATPUsl Pa3IUUHOMN
KOHIEHTpalluu U TemmepaTypsl. 5. Pa3znoxeHue mnepokcuaa BOJOpPOAAa €  IMOMOUIBIO
HEOPraHMYECKUX KaTaln3aToOpOB U MPUPOAHBIX OOBEKTOB, COJIEPKAILUX KaTanasy.
Jladoparopubie onbITbl. DaKTOPHI, BIMSIIONIME HA B3aUMOJICHCTBHE METallyla C PacTBOpaMu
KHCI0T. CMEIleHne XMMHYECKOTO PaBHOBECHS IPU YBEIMYEHUM KOHLEHTPALlUU PEareéHTOB U
npoaykToB.26. Karanutuueckoe pa3nokeHne MepoKcuia Boaopoaa

IIpakTyeckas padora Nel2. CKopocTh XMMHUUECKON PEAKIIMH.

IIpakTuyeckas padora Nel3. Xumuueckoe paBHOBECHE.

Kontpoabnas padora Ne3. TeopeTnueckue OCHOBBI XUMUH.

Tema 5. Xumuueckasi Texnosorus (64)
OcHOBHBENpPpUHUUNBXUMUUECKONTexHOnoruu. IllpouzBoncrtBocep
HO ¥ KU CJOT Bl KOHTAKTHBIM c11oco60M. Xumu3M npotecca. Coipbe U1 IPOU3BOACTBA Cep-
HOM KUCJOTBI. TeXHONIOrnyeckas cxema nporecca, Ipouecchl U annapaThbl.
I[Ipous3BoaCTBOAaMM MU aK a. XumusM npouecca. OnpenencHue ONTUMAIbHBIX YCIOBUI
poBeJeHNs peakuuu. [IpuHIKIT TUPKYIISIUN U €r0 peau3alys B TEXHOJIOTHUECKOH cxeMe.
MeTannypru s Uepnas metamnyprus. JJomeHHbI pouecc (CbIpbe, YCTPONCTBO TOMEHHON
nevu, XMMHU3M npoiiecca). [[pon3BoACcTBO cTald B KUCIOPOIHOM KOHBEPTEPE U B AJIEKTPOIIEYaX.
OpranuueckuicuHTe3. Cunmesvl Ha ocHose cunme3-2a3a. IIpon3BoaCTBO MeTaHOIA.
DKOJIOTHS ¥ TIPOoOJIeMa OXpaHbl OKPYKAIOIIEH cpeibl. 3eJIeHast XUMHS.

Jemoncrpanuu. 1. Cplppe 711 NPOM3BOACTBA CEPHOM KUCIOTHL. 2. Mozaens KUISALIETO CIOS.
3.Kene3nas pyzna. 4. O0pasiisl CIJIaBOB KeJe3a.

Tema 6. Xumusi B ObITY U Ha ciIy:k0e odouecTBa (749)

Xumust nuiy. JKupel, Oesnku, yriaeBoasl, BUTaMHUHBI. [lumeBsie 100aBKH, UX Kilaccu(uKaius.
3anpelieHHble W pa3pelieHHbIe THIeBble n00aBKU. JlekapcTBeHHBIE cpencTtBa. Kpacku u
nUrMeHTHI. [IpHHINTIBI OKpaIMBaHus TKaHed. XuMus B ctpoutenberse. Llement, 6eron. Ctekino
U Kepamuka. TpaJuIMOHHBIE M COBPEMEHHBIC KE€paMHUYECKHe Marepuainsl. CBEpXIPOBOASILAS
kepamuka. beitoBas xummus. OrOenuBaromue CcpeacTBa. XHUMHUSL B CEIBCKOM XO3SIHCTBE.



Nucektnuasl u nectuuuabl. CpencrtBa 3alluThl pacTeHUM. PemneuieHTsl.

COBPEMEHHOM Metonosorus

HAYKH.

Mamemamuueckas xumusl.
[Touck xumuuecko nadopmaruu. Paboma c bazamu OAHHbIX.
Nemoncrpanuu. 1. ITumessie kpacutenu. 2. Kpamenune tkaneit. 3. OtOenuBanue TkaHei. 4.
Kepamnueckue matepuaisl. 5. L{BetHble cTekna. 6. Komnekuusa «TommmBo u ero BUIb».

JlabopaTopHble ONBITHI.
otOenuBaromumu cpencrBamu. 28. Kien. 29. 3HaKOMCTBO ¢ MUHEpPaJIbHBIMUA YAOOPCHHUSMU U
M3y4YECHUE UX CBOKMCTB.
Kontpoabnas padora Ne 4. itoroBast KOHTpoJbHas padora.

HAayY4YHOI'O

Hucciaeca0oBaHus.

27. 3HAaKOMCTBO C MOIOIIMMHU CpEACTBAMH.

3.TemaTnueckoe NIaHMPOBaHMUE,
B TOM YHCJIE C Y4eTOM padoyeil MporpaMMbl BOCTIUTAHUS

10 xkaace (3 4 B Hexento, Bcero 102 4.)

OcobenHoctu

Ilpogheccuss  xumuxa.

3HAaKOMCTBO C

B ToMm umnciie

BocnuraTeanHn
LI KOMIIOHEHT

coriacuo PIIB

Home
Konuuyects
p Tema
0 4aCc0B IIpakTHYeck
TEeMBI Koutpoabn
ue
ble
padoThI
padoThI

[ToBTOpEHUE 51 Peanuzanus

1 yriayonenue 3HaHHH 19 ) 1 BOCITHUTATEILHOTO
HOTEeHIIaIa

OCHOBHBIE NIOHATHUS
2 OpraHUYeCKON 13 ) ) YPOKOB XHMIH

XUMUHN npenoiaraet

clemyoIee:
3 VFJIGBOI[OpOl[bI 25 2 1 .YCTaHOBJICHUEC
JOBEPUTECIIBHBIX

Kucnopoznconepxart OTHOLICHHH ¢
4 ne OpraHUYECKHE 18 4 1

COCIMHECHMUS




YUCHUKAMH,
A30T- " CIOCOOCTBYOIIUX
5 cepocoaepKalme 5 ) i TO3UTHBHOMY
COEJTMHEHMUS
BOCIIPHUSTHIO
buonornueckn yHaruMHcs
TpeOOBaHUIl U
6 AKTHBHBIE BEIIECTBA 16 2 1 p
MpochO yuuTers,
TPUBJICUCHUIO
WX BHUMAaHUS K
oOcyxaaemMoi Ha
ypoKe
nH(pOpMAaITUH,
Bricokomounexynsapa AKTUBH3AINN HX
! BIC COCTMHCHMA 6 2 1 TI03HABATENHHOM
JIeSITeIIbHOCTH;
IIpuBneuenue
BHUMAaHUS
IIKOJIBHHUKOB K
[ICHHOCTHOMY
HUTOI'O: 102 10 5
11 knacce (3 4 B Hexe110, Bcero 99 u)
BocnurarenbHblii
B Tom uncie KOMIIOHEHT
Homep KoanuectBo corsacHo PIIB
Tema
TeMBbI 4acoB
NPaKTHYeCKHe | KOHTPOJIbHbIE
padoTsI padoTsI
HeMmeTaLiabl acCIeKT
1 eme 31 5 1 y
M3y4aeMBbIX Ha
2 Merasint 30 6 1 YpOKax sIBIECHHI,
OpraHu3alus uxX
Crtpoenue
paboThI €
aTroma. .
3 8 - - MoJTy4aeMoii Ha
Xumudeckasi YPOKE COMHATBHO
CBA3b 3HAYUMOM
4 OcHoBHBbIE 17 2 1 nHpopmanuei -
3aKOHOMEPHOCTH




HWHULOUHUPOBAHUC CC

NPOTEeKAHUSA
XMMH'eCKHX OBy TIeHNs,
peakuuit
BBICKA3bIBAHHUS
Xumuueckas yHaluMHcs
TEXHOJIOTUsl 6 - CBOET0 MHEHHS 110
ee TI0BO.Y,
BBIPaOOTKH CBOETO
K Heil OTHOIICHHS;
NpUMEHEHHE Ha
ypoKax
Xumus B ObITY U ZICKYCCH,
HA cayxode 7 ) KOTOpBbIE AfOT
odmectBa (114) yaammEMes
BO3MOXXHOCTh
MIPHOOPECTH OTBIT
BEJICHHS
KOHCTPYKTUBHOT'O
JIHaJIora.
UTOI'O: 99 13

4. OueHO4YHO-U3MepHUTeIbHbIe MaTepuaJbl ( IpuJoxenue 1).







