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K OCHOBHOU

oOureoOpa3zoBaTeNbHON IPOrpaMMe
cpeaHero oouero oopazoBaHus
MOBY «BonxoBckas cpenss
o01eo0pazoBatTenpHas mKkoja Ne 5y

PABOYAS TIPOI'PAMMA
O YYEBHOMY NPEJIMETY
«XHUMMUA»
(yriay0JiéHHbIH YPOBEHbD)

IInanupyemblie pe3yabTaThl 0CBOCHUSI pado4eil MporpaMmbl

JInuHOCTHBIE pe3yabTaThl

1) B IICHHOCTHO-OPUEHTAIIMOHHON c(hepe — UYyBCTBO TrOPJIOCTH 32 POCCUICKYIO
XUMUYECKYIO HAYKy, TYMaHHU3M, OTHOILLIEHUE K TPYAY, LEJICyCTPEMICHHOCTD;

2) B TPYyIOBOH cepe — TrOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEWIIeH
o0pa3oBaTenbHON U MPO(hecCHOHATBLHON TPAEKTOPUH;

3) B TIO3HABATEIHHON (KOTHUTHWBHOM, WHTEIUIEKTyalbHOH) chepe — yMeHHe
YIPABJIATH CBOEH NO3HABATEIBHON JEATENBHOCTHIO.

MeranpeaMeTHble pe3yJibTAaThl

Memanpeomemnvimu pe3yivmamamu 0OCBOCHUS BbIITYCKHUKAMH OCHOBHOM IIIKOJIBI
MIPOrpaMMBbl IO XUMUU SIBJISIFOTCS

1) WCIIOJIb30BAHUE YMEHUN U HABBIKOB pA3JIMYHBIX BUJOB ITO3HABATEIBHOMN
JeSITeIbHOCTH, TPUMEHEHNH OCHOBHBIX METOJIOB MO3HaHUS (CUCTEMHO-WH(OPMAIIMOHHBIN
aHaJIM3, MOJEJIMPOBAHUE) JUII  M3YYEHHMsS  pa3IM4YHBIX CTOPOH  OKpY’Karollen
JICHCTBUTEIILHOCTH,

2) UCIOJIb30BaHUE OCHOBHBIX MHTEJUIEKTYalbHBIX ONEpauuii: GopMyIupoBaHHE
TUIIOTE3, aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEeMaTHU3allls, BBISIBICHHE
MPUYUHHO-CIIEJICTBEHHBIX CBA3EH, IOMCK aHAJIOTOB;

3) YMEHUE TeHEPUPOBATh UJIEU U ONPENENSITh CPEeICTBA, HEOOXOIUMBIEC I UX
peanuzanuu;

4) YMEHHE ONpEeNeNiaTh LEId U 3aJaud JeATENbHOCTH, BBIOMpATh CpPEICTBa
peanu3anuu ey U IPUMEHSTh UX Ha MPAKTUKE;

5) WCIIOJIb30BAHUE PA3JIMYHBIX HCTOYHUKOB JUISl TIOJYYEHHS XUMHUYECKOM
uHbOpMaIKM, [OHMMAaHUE 3aBUCUMOCTH COJepX aHus U (HOpMBI TMpeACTaBICHUS
uHbOpMAIMH OT LIeJe KOMMYHUKAIIUU U aJipecara.

B oGnactu npeomemnwix pezynomamog u3yuyeHue XUMHUHU IPEIOCTABISIET YUYEHUKY
BO3MOJKHOCTh Ha CTYIIEHH CpeHEro (IOJTHOT0) 00IIero 00pa3oBaHus HAYYUTHCS:

1) B nosnasamenvrolti cghepe:.

a) JaBaTh OINPEICICHUS U3YUYECHHBIM MTOHSATUSM;

0) ONMKCHIBATh  JEMOHCTPAIlMOHHBbIE M  CAMOCTOSITEIbHO  MPOBEJCHHBIC
AKCIIEPUMEHTBI, UCIOJNIb3Ys JUJISi 3TOTO €CTECTBEHHBIN (PYyCCKUM, POAHON) SI3BIK U SI3BIK
XUMUU;

B) OOBSICHATH CTPOCHHE W CBOWCTBA HM3YYCHHBIX KJIACCOB HEOPTAHUYECKHUX U
OPraHUYECKUX COCIUHEHHUI;
r) KJIacCU(UIUPOBATH U3yUEHHbIE OOBEKTHI U SBJICHUS;

) HAOIIOaTh JIEMOHCTPUPYEMbIE M CaMOCTOSITENIbHO TPOBOJMMBIE OIIBITHI,
XUMHYECKHE pPEeaKIMH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;
1



e) HCCIE0BaTh CBOWCTBA HEOPraHUYECKMX M  OpPraHUYEeCKHUX BEIIECTB,
ONpEeNIeNsATh UX MPUHAJICKHOCTh K OCHOBHBIM KJlaccaM COEAUHEHU;

)  0000maTs 3HaHWS W JeJaTh OOOCHOBAaHHBIC BBIBOJBI O 3aKOHOMEPHOCTSX
M3MEHEHHUSI CBOVCTB BEILIECTB;

3) CTPYKTYPHPOBaTh yueOHYI0 HH(OPMAIIUIO;

n) WHTEPIPETUPOBATh HHPOPMAIIMIO, TONIYYCHHYI) W3 JPYTUX HCTOYHHKOB,
OLICHUBATh €€ Hay4YHYIO JOCTOBEPHOCTb;

K) OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAaHUS XUMUYECKUX PEaKLU, MPOTHO3UPOBATh
BO3MOXKHOCTh HMX IIPOTEKaHHUsS HA OCHOBE 3HAHHMII O CTPOCHUM BEIIECTBA U 3aKOHOB
TEPMOJUHAMUKHY;

J) OOBACHATH CTPOCHHUE aTOMOB 3JIEMEHTOB 1—4-TO MEepUoAOB C HCMOJIb30BaHUEM
ANEKTPOHHBIX KOH(UTYpaIlUii aTOMOB;

M) MOJEIHPOBATH CTPOCHHE MPOCTEUIIUX MOJIEKYJ HEOPraHUYECKUX U
OpPraHWYECKHUX BEIECTB, KPUCTAIIIOB;

H) MPOBOJIUTH PACUETHI 0 XUMUYECKUM (POPMYJIaM U YPABHEHUSIM;

0) XapaKTepU30BaTh U3yUYEHHbIC TEOPUU;

1) CaMOCTOSITENILHO JTIOOBIBATh HOBOE JJIs CE€0Sl XUMUYECKOE 3HAHUE, UCTIONB3YS IS
ATOTO JOCTYIHbIE UCTOYHUKUA UHPOPMALIIH;

2) B YEHHOCMHO-0PUEHMAYUOHHOU cghepe — TIPOTHO3UPOBATH, AHAIM3UPOBATH U
OLICHUBATh TIOCIEACTBHUS IS OKpYXKAloIel cpeapl OBITOBOM W MPOU3BOJACTBEHHOU
NesITeTbHOCTU YeJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB;

3) B mpyoosou cgepe — CaMOCTOSITEIHLHO IUJIAHUPOBATH M MPOBOJUTH
XUMUYECKHN SKCIEPUMEHT, CcoOJro/as mpaBuia Oe30macHOi paboThl ¢ BelleCTBaMU M
nabopaTopHBIM 000PYI0BaHUEM;

4) B cghepe puzuueckol Kyibmypul — OKa3bIBaTh IMEPBYIO TOMOINb IIPH
OTpaBJICHUSX, OKOTaX M JPYrMX TpaBMaX, CBSI3aHHBIX C BeIIeCTBAaMHU U J1a00OpaTOPHBIM
000pyI0BaHHEM.

BrinmyckHuk HayuuTcs:

- pacKpblBaTh Ha MpUMEpPaX POJIb XUMHH B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHUHBI MUpPa U B MPAKTHUYECKOUN JCATEIHLHOCTH YEJIOBEKA, B3aMMOCBS3b MEXKY
XUMUEU U IPYTUMH €CTECTBEHHBIMU HAyKaMU;

- WUIIOCTPUPOBAaTh Ha MPUMEPAX CTAHOBJIEHHE M 3BOJIIOLMIO OPraHUYECKOU
XUMHUHU KaK HayKH Ha Pa3IMYHbIX UICTOPUUECKHUX ITAMax €e pa3BUTHS;

- yCTaHaBJIMBaTh NPUYUHHO-CJIEACTBEHHBIE CBA3UM MEXIY CTPOCHHUEM aTOMOB
XUMUYECKUX 3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOWCTB XMUMHYECKUX 3JIEMEHTOB
U UX COCIUHEHHM B COOTBETCTBUU C TIOJIOKEHHUEM XUMHUYECKUX DJIEMEHTOB B
IIEPUOANYECKON CUCTEME;

- AQHaJIU3UpPOBATH COCTaB, CTPOEHHUE U CBOMCTBA BEIIECTB, IPUMEHS
MOJIOKEHUSI OCHOBHBIX XHMHYECKUX TEOPUN: XUMUUYECKOTO CTPOEHUS OpPraHMYeCKUX
coenuHeHuit A.M. byTiepoBa, cTpoeHusi aToMa, XUMUYECKON CBSI3U, AJICKTPOJIUTUUECKOM
JUCCOIMAlIUM KHUCIIOT U OCHOBAHUM; YCTaHABJIMBATh MPUYUHHO-CICIACTBEHHBIC CBSI3H
MEX/y CBOMCTBAMHU BEIIECTBA U €I0 COCTABOM U CTPOCHUEM;

- MPUMEHSTH MPaBUJIa CUCTEMAaTUYECKON MEXIYHAPOJAHOW HOMEHKIIATYpPbI KaK
CpeJICTBA PAa3IMYCHUS U UACHTH(PUKAIIUN BEIIECTB M0 UX COCTABY U CTPOCHUIO;

- COCTaBJISAITh MOJICKYJISIPHBIE M CTPYKTYpHbIE (POPMYJIbI HEOPraHUYECKUX U
OpraHMYeCKHX BEIIECTB KaK HOCUTENeH nH(pOpMaIuu O CTPOSHUH BEIIECTBA, €T0 CBOMCTBAX
Y IPUHAJICKHOCTH K OMPEJIETIEHHOMY KJIACCy COCIMHEHUIA;



- OOBSICHATh TMPUPOJY H CHOCOOBI 00pa3oBaHMS XUMHYECKOW CBSI3M:
KOBQJICHTHOU (MOJISIPHOM, HEMOJISIPHOM ), MOHHOM, METAJUIMYECKOM, BOJOPOJIHON — C LIETbIO
OTIPE/ICIICHNS XUMUIECKOW aKTHBHOCTH BEIIIECTB;

- XapaKTepu30BaTh (PU3NYECKHUE CBONCTBA HEOPTaHMYECKUX W OPraHUYECKUX
BEIIECTB M YCTaHABJIMBATh 3aBUCUMOCTh (PU3WYECKUX CBOWCTB BEHIECTB OT THIA
KPUCTAIINYECKON PEIIETKH;

- XapaKTepHU30BaTh 3aKOHOMEPHOCTH B HW3MCHCHHHM XHMHUYCCKHX CBOWCTB
IPOCTHIX BEUIECTB, BOJOPOIAHBIX COSMHEHMH, BHICIIMX OKCHUIOB U TUAPOKCUIOB;

- MPUBOJAUTH TIPUMEPHl XUMHUYECKUX PEaKIUi, PACKPBHIBAIONINX XapaKTepHBIC
XUMHUYECKUE CBOWCTBA HEOPTAHMUYECKUX M OPTaHUYECKHX BEIICCTB M3YUYEHHBIX KJIACCOB C
HENbI0 X UACHTHU(PUKALKUU U 0O0BSCHEHUSI 00JaCTH MPUMEHEHUS;

- OTIPENENSITh MEXaHW3M pPEaKIUd B 3aBUCUMOCTH OT YCJIOBHM MpPOBEIEHUS
peakuu U MPOTHO3HPOBATH BO3MOXKHOCTh NMPOTEKAHUS XUMHUYECKUX PEaKIUid HAa OCHOBE
TUTIa XUMHYECKON CBS3U M aKTUBHOCTH PEarcHTOB;

- YCTaHABJIMBATh 3aBUCUMOCTb DPEAKIMOHHOM CIIOCOOHOCTH OpraHUYEeCKUX
COCIMHEHUN OT XapakKTepa B3aMMHOIO BIHUSHHS aTOMOB B MOJEKYyJIax C LEJbI0
MPOTHO3UPOBAHUS MPOTYKTOB PEAKITUH;

- yCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYCCKOW PEAKIIMW W CMEIICHHS
XUMHUYECKOTO PaBHOBECHS OT Pa3IUYHbIX (PAKTOPOB C LIEJBIO ONPEACICHUs ONTUMAIbHBIX
YCJIOBU MTPOTEKAHUSI XUMUYECKUX MPOIIECCOB;

- YCTaHABIIUBaTh TE€HETUYECKYIO CBA3b MEX]Y KJIaCCaMH HEOPTaHUYECKUX M
OPraHUYECKUX BEHICCTB I OOOCHOBAHWS MPUHIIMIHAILHON BO3MOXXHOCTH TIOTYYCHUS
HEOPraHMYECKUX U OPraHMYeCKUX COCMHEHUN 3aIaHHOTO COCTaBa U CTPOCHUS;

- noa0uparh PpEareHThbl, YCIOBUS U ONPEACNATh MPOAYKTHI PEaKIIHii,
MO3BOJISIIONINX PEAM30BaTh JabOpaTOpHBIE ¥ TPOMBIIUICHHBIE CIIOCOOBI TOTYYCHHUS
BaXHEHIINX HEOPraHMYECKUX U OPraHMYECKUX BEILECTB;

- OTIPENENISITh XapakTep Cpelbl B pe3yjbTaTe TUAPOJIM3a HEOPraHMYEeCKUX U
OpraHUYECKUX BEIIECTB U NPUBOJIUTH MPUMEPHI THUIPOIU3a BEHIECTB B TMOBCEIHEBHOM
YKU3HH YEJIOBEKa, OMOIOTHYECKUX OOMEHHBIX MPOIIECCax ¥ MPOMBIIUICHHOCTH;

- MPUBOJUTH TPUMEPHI  OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIUH B
MIPUPOJE, MTPOU3BOJACTBEHHBIX MPOIECCaX U KUZHEACATEIBHOCTH OPraHU3MOB;

- 00OCHOBBIBATh ~ NPAKTHYECKOE  HCIOJIb30BAaHWE  HEOPraHWYECKUX U
OpPraHUYECKHUX BEIIECTB U UX PEAKIIUi B TPOMBIIILIEHHOCTH U OBITY;

- BBITIOJIHATh XWUMHUYECKHA DKCIIEPUMEHT I10 PACHO3HABAHUIO W TIOJTYUYEHUIO
HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB, OTHOCAIIMXCSA K Pa3Iu4YHBIM Kjaccam
COCIMHEHUN, B COOTBETCTBUM C TMpaBUJIaMU U MpueMaMu Oe30macHoil paboThl ¢
XUMHUYECKUMU BEIIECTBAMH U TAOOPATOPHBIM 000PYI0BaHUEM;

- MIPOBOJIUTH PACUYEThl HA OCHOBE XUMUYCCKUX (POPMYIT M YpaBHEHUH pEaKIIHiA:
HaXO0XJICHHE MOJEKYJISIpHON (OpMysbl OpPraHUYECKOro BEHIecTBa IO €ro IUIOTHOCTU U
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, WJIH MO MPOAYKTaM CrOpaHUSs;
pacdeTbl MaccoBOM J10JM (Macchl) XMMHUYECKOIO COEIUHEHUS B CMECH; PacdeThl MAcCChl
(oObeMa, koIMuYECTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO W3 BEIISCTB JIaHO B
n30bITKE (MMEET MPUMECH); pacdyeThl MAcCOBOM WJIM OOBEMHOW JOJU BBIXOJAA MPOAYKTa
peakiuu OT TEOPETUYECKH BO3MOXKHOTO; pacueThl TEIIOBOTO 3 deKTa peakiuu; pacueThbl
00BEMHBIX OTHOIIECHWW Ta30B MPU XHUMHYECKHX PEaKIHIX; pacdyeTbl Macchl (o0bema,
KOJIMUECTBA BEILIECTBA) MPOJYyKTa PEaKlu, €CIM OJJHO U3 BEILIECTB JIaHO B BHUJIE PAaCTBOpA C
OTIpe/ICTICHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA;



- UCIOJIb30BaTh METO/bl HAYYHOTO MO3HAHMS: aHAJIU3, CUHTE3, MOJIEIUPOBaHHE
XUMHYECKUX MPOIECCOB U SBICHUM — MPU PEUICHUH Y4eOHO-HCCIeI0BATENbCKUX 3314 10
M3YYEHUIO CBOICTB, CIIOCOOOB MOJIyYEHHS U PACIIO3HABAHUS OPraHUYECKUX BEILIECTB;

- BJIaJIeTh NpaBWIaMHU O€30MACHOTO OOpalleHus ¢ €AKUMH, TOpPIOYMMH U
TOKCHUYHBIMH BELIECTBAMHU, CPEJCTBAMH OBITOBOW XMMHUU;

- OCYIIECTBIISITH ~ TOMCK  XMMHUYECKOH HWHGPOpMAMM 1O  Ha3BaHUIM,
UICHTU(PUKATOPAM, CTPYKTYPHBIM (pOpMyJiaM BELIECTB;

- KPUTHUYECKU OLIEHMBATh M HMHTEPHPETUPOBATH XMMHUYECKYIO HH(pOpMAIHIO,
COJIEpIKAIyIOCsl B COOOIIEHUSX CPEACTB MaccoBoil mH(popMmanuu, pecypcax HHTepHera,
HAy4YHO-TIOMYJISIPHBIX CTaThsIX C TOYKHM 3pPEHUSI E€CTECTBEHHO-HAyYHON KOPPEKTHOCTH B
LEJIX BBISBIICHUS OIIMOOYHBIX CYXKJIE€HUHN U (POPMUPOBaHUS COOCTBEHHOH MO3ULINY;

- yCTaHABIMBAaTh B3aMMOCBS3M MEXIy (akraMu W Teopuei, NPUYUHOU WU
CJICZICTBHEM TP aHATU3€ MPOOJIEMHBIX CUTyallii 1 000CHOBAHWU MIPUHUMAEMBIX PELICHUN
Ha OCHOBE XMMHUYECKHX 3HAHMI;

- OPEICTABIATh IyTH pEIIEHUs I[IO0AJbHBIX MpoOieM, CTOSIIMX Iepen
YeJI0OBEUYEeCTBOM, M MEPCHEKTUBHBIX HANPABICHUM pPa3BUTHS XUMUYECKHX TEXHOJOIHMH, B
TOM YHCJIE€ TEXHOJOTMH COBPEMEHHBIX MAaTEpUAIOB C Pa3IMYHON (YHKIIMOHAIBHOCTHIO,
BO300HOBIIIEMBIX HMCTOYHUKOB CBHIPBS, MEPepabOTKH W YTHIW3AIUU TMPOMBIIUICHHBIX U
OBITOBBIX OTXOJIOB.

BbIIyCKHHK MOJIy4UT BO3MOXKHOCTh HAYUUTHCS:

- dopmynupoBaTh  I€Tb  HCCIEAOBAaHUS,  BBIABUTATh W TPOBEPATH
SKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKHX CBOMCTBaX BEUIECTB HA OCHOBE UX COCTaBa U
CTPOEHHMS, UX CIHOCOOHOCTH BCTyIaTh B XMMHMUYECKHE PEAKIMH, O XapaKTepe M MPOayKTax
Pa3IMYHBIX XUMHUYECKUX PEaKLnii;

- CaMOCTOATEIbHO IUIAHUPOBATh W MPOBOJUTH XUMHYECKHUE DKCIEPHUMEHTHI C
coOmoleHreM TIpaBWJl  0e30MmacHoM pabOThl C  BEHIECTBAMH W JaOOPaTOPHBIM
000py10BaHHUEM;

- MHTEPIIPETUPOBATh JJaHHBIE O COCTABE M CTPOCHHMM BEILECTB, MOJYyUYEHHBIE C
MIOMOIIIbIO COBPEMEHHBIX (PU3UKO-XUMUUECKUX METO/I0B;

- ONKCHIBATh COCTOSIHUE DJIEKTPOHA B aTOME HA OCHOBE COBPEMEHHBIX
KBAHTOBO-MEXAaHNYECKHUX MPEACTABICHUNA O CTPOCHUH aTOMa JUIsl OOBSICHEHUS pe3yJIbTaTOB
CHEKTPaIbHOI'O aHAJIN3a BEIIECTB;

- XapaKTEpU30BaTh POJIb A30TOCOAEPKALIUX IETEPOLUUKINYECKUX COEAMHEHUM
Y HYKJIEMHOBBIX KHCJIOT KaK BaKHEHITUX OMOJIOTHYECKN aKTUBHBIX BEIIIECTB;

- MIPOTHO3UPOBATH BO3MOXHOCTb IPOTEKAHUS OKHUCJIUTENbHO-
BOCCTAHOBHUTEJbHBIX pEAKLUUH, JEKAIMX B OCHOBE HPUPOJHBIX M IPOU3BOJCTBEHHBIX
IIPOLIECCOB.

2.Conep:xaHue NporpamMmsl

Yrayoaennblii ypoBens (335 4 3a 1Ba roga odyuenus, 5/5 4 B He/1eJ110)

2.1.0co00eHHOCTH U3y4YeHUs] XMMHH HA YI1y0JIeHHOM YPOBHeE

Kypc paccuutan Ha m3ydeHue XxuMuu B oOveme 5/5 u B Henemio. [Iporpamma mo
xumun uis 10—11 kmaccoB 00me00pa30BaTENbHBIX YUPESKICHUN SBISETCS JTOTHYECKAM
IPOJOJKEHUEM aBTOPCKOTO Kypca JIsl OCHOBHOM IIKOJIBI U pa3zpaboTaHa ¢ OMOpoi Ha Kypce
xumun 8—9 KiaccoB. IloaToMy HEKOTOphIE, NMPEUMYLIECTBEHHO TEOPETHUECKUE TEMBI
Kypca XMMHHM OCHOBHOM WIKOJIbI, paCCMaTPUBAIOTCI CHOBA, HO YK€ Ha 0oJiee BBICOKOM,
pacHIMPEHHOM U yTiyOJeHHOM YpPOBHE. DTO JENAeTcsi OCO3HAHHO C 1IeNbI0 (OPMUPOBAHUS
LIEJIOCTHON XMMHUYECKOM KapTHHbI MHUpa M Ul 0OECIEYEeHUs IPEEeMCTBEHHOCTU MEXTY
OCHOBHOM U cTapIlel CTyNneHs MU 00y4eHus: B 00111e00pa30BaTeNbHBIX YUPEKICHUSAX.



Kypc ueTko aenuTcs Ha JBE 4aCTU COOTBETCTBEHHO I0jIaM O0YUYEHUS: OpraHMYECKYIO
xumuto (10 xrnacc) u oburyro xumuro (11 kmace).

N3y4yeHne opraHU4ecKOl XMMHH CTPOUTCS Ha 0a3e OCHOBHBIX 3aKOHOB W ITOHSTHH
XUMHH, 3HAKOMBIX YYallUMCsl U3 Kypca OCHOBHOM IIKoJbl. B mepBoil rnaBe yueOnuka 10
KJlacca, TOCJI€ BBEJACHUS OCHOBHBIX MOHSTHUH OPraHUYECKOM XHUMHH W TOBTOPEHHS
AJNIEKTPOHHOTO CTPOEHHs aroMa yriepoda (pa3nen «BBeneHue»), paccMmaTpuBaeTcs
CTpOEHUE U KIacCU(PUKALMS OPTaHUYECKUX COCIMHEHUN, TEOPETUUECKYI0 OCHOBY KOTOPOM
COCTaBIIIET COBPEMEHHAsi TEOPUS XMMHUYECKOTO CTPOCHHSI C HEKOTOPBIMU 3JIEMEHTaMU
AJIEKTPOHHOM TEOPUU M CTEPEOXUMHUHU. JIOTMYECKUM MPOAOKEHUEM BEIyIIeH HIEU O
B3aMMOCBSI3U BEUIECTB (COCTaB—CTPOEHUE—CBOMCTBA) SBISIETCS TeMa «XHMHYECKUE
peakuud B OPraHUYECKOM XUMHUU», KOTOpas 3HAKOMHT ydalluxcs ¢ Kiaccuduxanuei
peaKIuil U 1aeT MPEJICTaBICHHE O HEKOTOPBIX MEXaHU3Max ux nporekanusd. [lomyueHHbie B
MEPBBIX TEMaX TEOPETUUYECKHE 3HAHMS YUaIUXCS 3aTeM 3aKPEIUISIIOTCS U pa3BUBAIOTCA HA
borarom (pakTHUECKOM MaTepuane XMMHH KJIacCOB OPTaHWYECKHX COCIMHEHUH, KOTOPHIC
paccMaTpuBaIOTCA B TIOPSAKE YCIOKHEHHMs OT Oojee TpocThiX (YTIEeBOAOPOAOB) 10
HamOoJee CIOXHBIX (OuononuMmepoB). Takoe MOCTpOCHHE Kypca IMO3BOJSET YCHUIHTH
NEAYKTUBHBINA MOAXO/] K U3YUEHHIO OPTaHUYECKOW XUMHUH.

Benymas wupes kxypca xumum 11 kmacca — €IMHCTBO HEOPraHUYECKOW U
OpraHMYecKOW XMMHHM Ha OCHOBE OOIIHOCTM MX MOHSTHM, 3aKOHOB M TEOpPHii, a TaKKe
oOIIMX TOJIXOJOB K KiIacCH(PUKAIMKA OPraHUYECKUX W HEOPraHWYeCKUX BEUIECTB U
3aKOHOMEPHOCTSIM MPOTEKaHUS XUMUYECKUX PEaKUUi MEXIy HUMHU. Takoe MOCTpoeHHE
Kypca 00IIel XMMHUHU TO3BOJISET MOJBECTH YYalIUXCs K MOHHUMAHUIO MaTEePUAIBHOCTH
MO3HABAEMOCTH €IWHOTO MHpa BEIIECTB, MPUYMH €ro KPacouyHOTO MHOIroooOpasus,
BceoOIIel CBsA3M siBIEHUU. B cBOIO odepelib, 3TO JAaeT BO3MOMXHOCTh YUalIUMCS HE TOJIBKO
Jydllle YCBOUTh XUMUYECKOE COJIEpKAHUE, HO U TMOHATH POJb U MECTO XUMUU B CUCTEME
HayK O MPUPOJIE.

Takoe mocTpoeHHEe Kypca XHMHUU TO3BOJISIET B TOJHOM Mepe HCMIOJIb30BaTh B
oOy4eHHH ONepaluyd MBIIIJICHUS: aHaJU3 ¢ CHUHTE3, CpaBHEHHWE ©  aHAJIOTHIO,
CUCTEMaTH3aLUI0 U 00001IEeHNE.

2.2. Opranuyeckasi xumusi. 10 knace (5 4 B Henemro; Becero 170 4, u3 Hux 8 4 —
pe3epBHOE BpemM#)

Beenenue (8 u)

[Ipenmer oprannyeckoit XumMuu. OCOOEHHOCTH CTPOEHHUS U CBOMCTB OPraHUYECKUX
COeIMHEHUH. 3HaU€HHE U POJIb OPTAHUYECKONW XMMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U B
®U3HU oO1ecTBa. KpaTkuii ouepk UCTOPUU pa3BUTHUSI OPTAaHUUECKONW XUMUH.

[Ipeanochiku CO3AaHUSI TEOPUM CTPOEHUS: TEOPHUSl PAJAUKAIOB U TEOpPHUSI THUIIOB,
pabotel A. Kekyne, 3. ®panknanga u A. M. DbyrtnepoBa, cbe3q Bpaued U
ecrectBoucnbiTatennel B 1. [lneiiepe. OCHOBHBIE TMONOXKEHUSI TEOPUU CTPOEHUSA
opraHuueckux coeauHeHuii A. M. bytnepoBa. XHMMHYECKO€ CTPOEHHME M CBOMCTBa
OpraHnYecKuX BemecTB. M3omepus Ha mpuMepe H-OyTaHa 1 u300yTaHa.

DIIeKTPOHHOE 00J1aK0 U OpOUTaNIb, X (POPMBI: S- U P-. DIEKTPOHHBIE U SJEKTPOHHO-
rpaduueckue GopMysbl aToMa yriiepojia B HOPMaJIbHOM U BO30YXICHHOM COCTOSTHUSIX.
KoBaneHnTHas xumuueckasi CBsi3b U €€ pasHOBUAHOCTH: G- U ©-. OOpa3oBanue monekya Hy,
Cl,, N,, HC1, H,0, NH3, CHy4, C,H4, C,H,. Bogoponnast cBsizb. OOpa3oBaHue HOHOB
NH," u H30". CpaBHEHNE 0OMEHHOTO U JOHOPHO-AKIIENTOPHOTO MEXaHU3MOB 00Pa30BaHMUs
KOBQJIEHTHOM CBSI3H.

3
[lepBoe BaJIeHTHOE COCTOSIHHME —SP -THOpUAM3AIMA — HA MPUMEPE MOJIEKYJIbI

2
MEeTaHa M JAPYTHX aJKaHOB. BTopoe BajeHTHOE COCTOsSIHME — SP -rMOpuUaM3alnus — Ha
MpUMEPE MOJIEKYJIbl 3TUJIeHA. TpeTbe BaJIEHTHOE COCTOSIHME — SP-TMOpUM3anus — Ha
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MpUMEpPEe MOJIEKYJIbl areTwieHa. ['eoMeTpusi MOJIEKyJl 3THX BEIIECTB U XapaKTEPUCTUKA
BHIOB KOBAJIEHTHOM CBSI3M B HHUX. Mogmens [wmnecnn 119 OOBSICHEHHS B3aHMHOIO
OTTAJKUBAHMS THOPUIAHBIX OpOUTANICH M WX PACTIOJIOKEHHUS B MMPOCTPAHCTBE ¢ MUHUMYMOM
SHEPTHH.

Jlemoncmpayuu. Konnekuuss opraHM4ecKUX BEIECTB, MATEPUAJIOB U HW3JACIHUNA U3
Hux. Mogenun monekyn CH, u CH30H; C,H,, C,H; u CgHg; H-Oytana u uzoOyTaHa.
B3aumopelictBue HaTpusi ¢ 3TaHOJIOM M OTCYTCTBHME B3aWMOJCHCTBHUS C JUITUIOBBIM
s¢upom. Kosutekiust moiuMepoB, MPUPOIHBIX U CHHTETUYECKUX KayuyKOB, JIEKAPCTBEHHBIX
npernaparoB, kpacureneil. [llapoctepkaeBbie U1 00beMHBIC Mojaeau MoJiekysn H,, Cly, Ny,
H,0, CH,. lapoctepxxueBsie u obObemusie moxenu CH,, C,Hy, C,H,. Mogens
OTTaJKUBAHMSI TUOPUIHBIX OpOUTAIICH, BBHITIOJHEHHAS C TIOMOIIBIO BO3YIIHBIX IAPOB.

Tema 1. Ctpoenue u kinaccudukaiys OpraHnueckux coenuuenuit (15 qa)

Knaccudukarusi opraHM4ecKux COEIUHEHUN MO CTPOCHUIO YTIIEPOJHOrO CKeJeTa:
anyKJINYeckue (aaKaHbl, aTKeHbBI, AIKUHBI, AJIKQAUCHBI), KAPOOIMKINYECKUE (IIMKIOATKAHBI
W apeHbl) W rerepouukinyeckue. Kraccudukanus OpraHUYECKMX COEIWHEHUH TI0
(YHKIMOHAIBHBIM TPYMIAM: CIUPTHI, (PEHOJBI, TMPOCThIE A(UPHI, ANbIETHIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE IPHUPHI.

TpuBuanbHble Ha3BaHusa BenlecTB. Homenknatypa pamuonansHas u  HMIOITAK
(IUPAC). IMpuniunel 00pa3oBaHus Ha3BaHWK opraHnveckux coemuHenuit mo MIOITAK:
3aMelIeHus1, POJIOHAYAIbHON CTPYKTYPBI, CTAPLUIMHCTBA XapaKTEePUCTUUECKUX TPYTII.

CtpykTypHasi ©30MEpHUsi U €€ BUJIBI: U30MEPHUST «YIJIEPOJHOTO CKEJIEeTa», U30MEpHUs
MOJIOKEeHUsT (KpaTHOM CBSI3M W (PYHKIIMOHAJIBHOM TPYIIbBI), MEKKIAcCOBask HM30MEpPHS.
[IpocTpancTBEHHAss U30MEPUS U €€ BUABL: Fe€OMETpUUecKas U onTudeckas. buonornueckoe
3HAQYEHUE ONTHUYECKOM wu3omepuu. OTpaxkeHue O0COOCHHOCTEH CTPOCHHUS MOJEKYJ
TCOMETPUUECKUX M ONITUYECKUX N30MEPOB B UX Ha3BaHUSX.

Jlemoncmpayuu. OOpa3ubl NpeACTaBUTENCH pa3IMYHbIX KJIACCOB OPraHHMYECKHX
COCIMHEHUN W IApPOCTEPKHEBBbIE WM OOBEMHBIE MOJETH UX MOoJeKyd. Talmuisl
«Ha3BaHue ankaHOB M aJKUIBHBIX 3aMecTuTenei» u «OCHOBHBIE KIACCHI OPTraHUYECKUX
coeIMHEHU». MoJieTn MOJIEKYJI U30MEPOB Pa3HBIX BUIOB U30MEPHH.

Jlabopamopnvle onvimwui. 1. V3roToBneHue MojAENed MOJIEKYJ BEIIECTB —
MpeACTaBUTENEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX COCTMHEHUH.

Tema 2. Xumudeckue peakiuu B opranmueckor xumun (10 q)

[TonsiTHE 0 peakuusax 3aMelleHMs. ['aloreHnpoBaHNuEe aJKaHOB U aPEHOB, IIEIOYHOU
TUAPOJIN3 FaJOreHaIKaHoB.

[lonsaTe O peakuusix OpUcOenuHEHMs. [ uapupoBaHue, TUIPOTaTOTCHUPOBAHUE,
rajioreHupoBaHue. Peakiuy noaumMepu3aiy U NoJUKOHICHCAIUH.

[TonsaTe 0 peakuMsix OTHICIUICHUS (NIMMUHUPOBaAHUsA). [leruapupoBaHue aaKkaHOB.
Jerunparanus cnupToB. JernapoxiIopupoBaHue Ha NpUMepe rajloreHankaHoB. [lonsatue o
KPEKUHTE aJIKAHOB U JCMOJIMMEPHU3ALINU TOJTUMEPOB.

Peakuuu nzomepuzanuu.

I'eMonuTHYECKUN U TETEPOJUTUYECKUN Pa3pPhIB KOBAJICHTHOM XUMUYECKON CBA3H;
oOpa3oBaHHE KOBAJICHTHON CBSI3U IO JIOHOPHO-AaKIENTOPHOMY MeXxaHu3my. lloHsTue o
Hykneopwmie u snekrpoduie. Knaccudukanusa peakiuii mo TUIy pearupyromux YacTHIL
(HykieopuiabHble U BIEKTPOPUIbHBIE) M TMPUHUUIY H3MEHEHHUS COCTaBa MOJIEKYJIbL.
B3aumHOe BIMAHME aTOMOB B MOJIEKyJdaX OpPraHUYECKUX BellecTB. MHAYKTUBHBIA M
Me3oMepHbIit 3¢ dexThl. [IpaBmno MapkoBHHKOBA.

Pacuemnvie 3a0ayu. 1. Beruncnenue BbIXOJa MPOJYKTa PEAKIUUA OT TEOPETHUECKU
BO3MOKHOT0. 2. KOMOMHUpOBaHHbIE 33/1a4H.



Jlemoncmpayuu. B3pbB cMecu MeTaHa ¢ xjiopoM. ObecuiBeunBaHuEe OPOMHOM BOJbI
STHJICHOM U anetwieHoM. [lomydenue GpenonopmanbaeruaHON CMOIBI U TOJIUMEPA.

Jenonumepuzanus nonudtuiaeHa. llomydeHue »sTuineHa w3 staHona. KpekuHr
KEpOCHHa.

B3peIB rpemydero raza. 'openue Metana wim rnpornaH-OyTaHOBOM cMecH (U3 ra30BOi
3aKUralku). B3pblB cMecu MeTaHa WIM MpPONaH-OyTaHOBOM CMECH C KHUCIOPOJO0M
(BO3IyXOM).

Tema 3. YraeBogopossr (40 4)

[Tonsarue 06 yrieBogopoaax.

Anxanbl. 'omonorudeckuit psin u obmast Gpopmyna aakaHoB. CTpOEHHE MOJEKYIT bl
METaHa U APYrux ankaHoB. M3oMepus ankaHOB. PU3HUECKUE CBOMCTBA aJKaHOB. AJIKaHbI B
npuposie. [IpombliieHHbIe CMOCOOBI TMONYYEHHUs: KPEKUMHI aJIKaHOB, (paKIMOHHAS
neperonka HedTH. JlaboparopHble cnocoObl TOMy4YeHHUs alKaHOB: CHHTE3 Bropia,
JIeKapOOKCHIIMPOBAaHUE COJEH KapOOHOBBIX KHUCIOT, THAPOIU3 KapOuaa aJroMUHHSL.
Peakiun 3amemenus. [opeHwe ankaHOB B pa3fiMYHBIX YCIOBHSX. TepMHUYEcKOe
paznioxeHue ankaHoB. M3omepuzanus ankanoB. [I[pumeHenue ankaHoB. MexaHu3M peakiuu
pPaAMKalIbHOIO 3aMEIlEeHus, €ro craauu. lIpakTMyeckoe MCHOJb30BAHME 3HAHMM O
MexaHu3Me (CBOOOAHO-PAINKATILHOM) PEaKIuii B IpaBujIaX TEXHUKUA 0€30TaCHOCTH B OBITY
Y Ha IPOU3BOJCTBE.

Anxensl. ['omonornyeckuit psin u obmast ¢popmyina aakeHoB. CTpoeHHE MOJIEKYJIbI
STWIEHA U JPYruxX ajkeHoB. M3oMepusi ajkeHOB: CTPYKTypHass M IPOCTPAHCTBEHHAS.
Homenknatypa u ¢pusndeckue cBoiicTBa ankeHoB. [lomyueHne 3TUIeHOBBIX YIIIEBOJOPOAOB
W3 QJIKaHOB, TAJIOTCHAJIKAHOB, cupTOoB. lloydgpu3anus m-CBA3M B MOJIEKYJIaX ajJKEHOB Ha
npumepe mporeHa. [lonstue o0 uHmykTHBHOM (+l) 3ddexTe Ha TpuMepe MOJIEKYIIbI
nporneHa. Peakuum — npucoenuvHeHus — (TaJOr€HUPOBAHHUE,  TUAPOTrAIOT€HUPOBAHUE,
ruapatanusi, ruapupoBaHue). Peakuuum OKHMCIEHHUS M TMOJMMEPU3ALUU  AJIKEHOB.
[IpumeHeHne ajaKeHOB HAa OCHOBE HMX CBOMCTB. MexXxaHHM3M peakluu 3JIeKTPOPUIHHOTO
MpUCOEIMHEHUS K aiKeHaM. OKHCIIEHUE AIKEHOB B «MATKUX» U <GKECTKUX» YCIIOBHSX.

Anxunbl. ['omonmornyeckuii psia ankuHoB. OOmas dopmyna. CTpoeHUE MOJIEKYIIbI
aleTWIeHa M JIpyrux ajkuHoB. M3omepus ankuHOB. HoMeHknaTypa aneTHIeHOBBIX
yriaeBojopooB. [lonydyeHne aJkuHOB: METAHOBBIM W KapOWUIHBINA criocoObl. Punyeckue
CBOIICTBAa AJIKMHOB. Peakluy NMpucoeINHEHNs: rajJoreHUPOBAHNUE, THAPOTaJOr€eHUPOBAHKE,
ruapataius (peakuust Kyueposa), runpupoBanue. Tpumepusanus anetusieHa B O€H30I.
Oxucnenue anknuHoB. OcoOble CBOMCTBA TEPMUHAIBHBIX ANKUHOB. [IprMeHeHne alnkuHOB.

Anxaauenbl. OOmas ¢opmyna ankaaueHoB. Ctpoenue Mosekyid. M3omepus u
HOMEHKJIaTypa ajJkaaueHoB. Pu3nueckue CBOMCTBA. B3auMHOE pacmoyioKeHue m-CBSI3El B
MOJIEKYJIaX aJKaJMEHOB: KyMYJIHPOBAaHHOE, COIMPSDKEHHOE, M30JIrpoBaHHOE. OCOOCHHOCTH
CTPOEHHUSI CONPSKEHHBIX aJKAJIUECHOB, UX MOJy4YeHHE. AHAOTHS B XUMUYECKUX CBOKMCTBAaX
AJIKEHOB M ankaaueHoB. I[lonmumepusanus ankaaueHoB. HaTypanbHBI M CUHTETHYECKHUU
Kayuyku. Bynkanuzanus kayuyka. Pesuna. PabGorsr C. B. JlebemeBa. OcoOeHHOCTH
peakuuii MPUCOETUHEHUS K alKaJUeHaM C CONPSKEHHBIMU TT-CBS3SMU.

[uknoankansl. ['omonormueckuit psim u  obmas ¢opMyna [HUKIOATKAHOB.
Hanpsokenne mukna B CzHg, C4Hg m CsHyg, xondopmamum CgHpp. M3omepus
[UKJIOAJIKAaHOB {YTJIEPOJHOTO CKeNeTa, LHC-, TPaHC-, MEXKKIAcCcoBas). XHUMUYECKHE
CBOMCTBA LIMKJIOAJIKAHOB: TOPEHUE, PA3JI0KEHHE, PATUKAIBHOE 3aMEIICHUE, N30MEPHU3ALIUSL.
OcoOble cBOICTBa UKJIOMPOIIAaHa, [IUKIO0yTaHa.

Apenbl. benzon kak mpenctaButenb apeHoB. CTpoeHHE MOJEKyJbl OeH3oa.
Cornpsbxkenue m-cBsazeid. M3omepuss 1 HOMEHKJIAaTypa apeHOB, MX MoiydeHue. ['omomnoru
Oenzona. Bausinue 60KOBOH 11eMK Ha AIEKTPOHHYIO TJIOTHOCTH COMPSYKEHHOTO TT-00JaKa B
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MOJIEKYyJIaX TOMOJIOTOB O€H30J1a Ha MpUMEpe TOoJIyosla. XUMHUYECKHE CBOICTBa OeH30Ia.
Peaknuu  3amemieHuss ¢ yyacTMeM O€H30ja: TaJOreHUPOBAaHWE, HHUTPOBAHUE W
ankunupoBanue. [IpuMenenne OeH307a W €ro roMoJsioroB. PamukalbHOE XJIOpPUPOBAHUE
Oenzona. YcCiOBHS TPOBEIEHUS pEAKIHUU PaJUKaILHOTO XJIOPUPOBaHUS OeH30IIa.
Karanutuueckoe ruapupoBanue OeH30ma. MexaHU3M peaknuii  3IEeKTPOPUIHLHOTO
3aMENIeHUs: TaJOreHUPOBAHUS M HUTPOBaHUS OeH307a U ero romoiioroB. CpaBHEHHE
PEaKIIMOHHOM CITOCOOHOCTH OEH301a U TOJyoJia B peakiusax 3ameleHus. OpueHTupyroliee
JIeIICTBUE METaIbHOW IPYIIBI B pEeaKIUsIX 3aMEelIeHHs ¢ yyacThueM Toiayona. OpueHTaHTsI |
u |l poma B peakuusx 3aMelieHUs] C ydacTHeM apeHoB. Peakiuu 1o OOKOBOH 1enu
QIKWIOEH30JI0B.

[IpupoanHble UCTOYHHUKH YTIIeBOA0po10B. HedTh 1 ee mpoMblnieHHas nepepadoTka.
@pakUOHHAs NEPEroHKa, TEPMUYECKUI U KaTaIuTUYeCKUi KpekuHr. [Ipupoanslii ra3, ero
COCTaB M MPaKTUYECKOE Hcnoyb3oBaHue. KameHHbil yrosb. KokcoBaHHe KaMEHHOTO YTJIS.
[IpoucxoxxaeHre NpUpPOIHBIX UICTOUHUKOB YIJIEBOIOPOI0B. PudopmMuHr, agkunvpoBaHue U
apomatu3anus HEPTENPOAYKTOB. IKOJOTMUECKHE AacCHeKThl JT0O0bIYH, TEepepadoTKh WU
WCIIOJIb30BAHUS MOJIE3HBIX HCKOTIAEMBIX.

Pacuemuvie 3a0auu. 1. HaxoxnaeHue MONEKyIIpHOW (HOPMYJIbI OPraHHYECKOTrO
coelMHeHus 1o Macce (00beMy) MPOAYKTOB CrOpaHUsl.

2. Haxoxxnenue MoseKyJIsspHOM (OPMYJIbI BEIISCTBA IO €r0 OTHOCHTEILHOM
IUIOTHOCTH U MAaCCOBOM J0JIE DJIEMEHTOB B COEINHEHUSIX.
3. KoMOuHupoBaHHbIE 3a1a4H.

Jlemoncmpayuu. TlonydyeHne MeTaHa W3 aleraTa HaTpUs U THAPOKCUIA HATpPHUS.
Mopenn MoJieKys ajJKaHOB — IIApOCTEPKHEBBIE M 00beMHBbIe. ['opeHne MeTaHa, mponaH-
OyTaHOBOW cMmecH, mapaduHa B YCIOBUSX U30BITKA M HEJOCTATKA KUCIOpoaa. B3peiB cMecn
MeTaHa ¢ Bo3ayxoM. OTHOIIIEHHE MeTaHa, MPOTaH-0yTaHOBOM cMecH, OeH3nHa, napaduHa K
OpOMHON BOJE M pacTBOpY Il€pMaHraHara Kaiaus. B3pblB cMecu MeTaHa U XJopa,
MHUIMAPYEMBbII ocBeneHneM. Boccranosienne okcuaa meau (1) mapaduaom.

[MapocTepxkHeBble U OOBEMHBIE  MOJEIM  MOJEKYJl  CTPYKTYpHBIX |
MPOCTPAHCTBEHHBIX U30MEPOB ANKEHOB. OOBEMHBIE MOJIENIN MOJIEKYJT ajJKeHOB. [lonyuyenue
sTeHa U3 dTaHoja. ObOeciBeuynBaHUE 3TEHOM OpoMHOUM Bojabl. OOeciBeUYMBAHUE ITECHOM
pacTBOpa nepMaHraHara kKanus. [ 'opeHue sTeHa.

[Tomyuenue ameTwieHa W3 KapOuma Kanblusa. BzauMonelcTBHE aleTHieHa C
OpomHOI Boso#. B3aumoselicTBre aleTuiaeHa ¢ pacTBOpPOM NepMaHranara kanus. ['openue
alieTuieHa. BzanMopaelicTBue aleTuiIeHa ¢ pacTBOPOM COJIM MeJIU WU cepedpa.

Mogenu (mapoctepxHeBble M OOBEMHBIE) MOJIEKYJ alKaJUCHOB C Ppa3IUYHbIM
B3aUMHBIM  pACHOJIO)KEHHMEM  m-cBA3ed.  Jlemommmepusauuss — kaydyka.  Mojenun
(mapocTepKHEBbIE M OOBEMHBIE) MOJIEKYJ aJKaJUEHOB C PA3IMYHBIM B3aHMMHbBIM
pacnonoxeHueM m-cBsized. Koarymsauuss MieYyHOro coka KaydyyKOHOCOB (MoJioyas,
OJTlyBaHUYMKOB HJIU (PUKYCA).

[[TapocTepKHEBBIE MOJETM MOJIEKYJ LMKJIOAIKAHOB U alkeHOB. OTHOLIEHUE
LUKJIOTeKCaHa K pacTBOPY NepMaHraHata Kajausi 1 OpoMHOU BOJE.

[MapocTepxHeBble U OOBEMHBIE MOJENM MOJEKYJ O€H30jla U €ro IOMOJIOTOB.
Pa3nienenne ¢ MOMOINBIO JIENUTENbHONM BOPOHKM cMecHu OeH30i—Boja. PacTBopeHue B
OCH30J1€ pa3IMYHBIX OPraHWYECKHMX W HEOPraHWYEeCKHX (HalpuMep, Cephbl) BEIIECCTB.
DKcTparupoBaHuE KpacUTENIeH U Jpyrux BeUlecTB (HalpuMep, nojia) OEH300M U3 BOAHBIX
pactBopoB. l'openme Oen3ona. OTHomieHWe OeH30a K OpOMHOW BOJAE W PacTBOPY
nepManranara kanus. [lomyuenue HuTpoOeH3oma.

Komnekuus «lIpuponHble HMCTOYHMKHM YTriaeBOAOpoAoB». CpaBHEHHE NPOLECCOB
ropeHusi HeTu U NpUpoAHOro raza. OOpasoBaHMe He(TSHOW IUIEHKHM Ha MOBEPXHOCTH
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Boabl. Kartanmutuueckuii kpekunr mapaduna. PactBopenue mnapaduna B OeH3uMHE H
UCHapeHue pactBoputenss U3 cmecu. I[lnaBnenme mapaduHa ¥ €ro OTHOIIEHHE K BOJE
(pacTBOpeHME, CpaBHEHUE IJIOTHOCTEH, cMaunBanue). Pa3znenenue cMecu OEH3MH—BOMAA C
MTOMOIIBIO JIETUTETHFHON BOPOHKHU.

Jlabopamopnvie onvimei. 2. VI3rotoBnenue napadhuHUpoOBaHHONW OyMaru, UCIbITaHUE
€€ CBOMCTB — OTHOIIICHUE K Bojie v kupam. 3. Obnapyxkenne H,0, caxu, CO, B
MpOayKTax ropeHus cBeuu. 4.  M3roroiieHue MoJeen rajoreHaJKaHoB. 5.
OOGHapy)XeHHe HeNpeebHbBIX COoequHEeHUu B Hedrenpoaykrax. 6. O3HaKOMIIEHHE C
oOpa3liaM TMOJUATHIICHA W ToJunponuieHa. 7. Pacno3HaBanue oOpa3loB ajkaHOB U
ankeHoB. 8. OOHapy)XeHHWE BOJBI, CAKM W YTJICKUCIOTO Ta3a B MPOAYKTAaX TOPEHUs
yIaeBoaA0po0B. 9. M3rotoBnenue mMojenei alkuHoB U ux u3omepoB. 10. O3HakomIieHue ¢
komteknuet «Kayuyk wu pesuna». 11. O3HakomiieHHe ¢ (QU3NYECKUMU CBOWCTBAMHU
6en3ona. 12. M3roToBneHue u UCMOIb30BaHUE MPOCTEHIIIEro Mprdopa AJisi XpoMaTorpadum.
13. Pacno3HaBaHue opraHM4ecKux BemecTs. 14. Onpenenenue Ka4eCTBEHHOTO
coctaBa napaduna wiu 6enzona. 15.  [lomydenwe ameTurneHa W €ro0  OKHUCICHHE
pactBopoM KMnO, mim 6poMHO# BOJIOM.

Tema 4. Criuptsl 1 heHosbl (10 1)

Cruptel. CoctaB u kiaccudukanusi cnuptoB. M3omepusi cnuptoB (MOJIOKEHHE
THJIPOKCUJIBHBIX TPYIII, MEXKKJIAccoBas, YIJIEpOJHOTo ckenera). dusnyeckue CBOMCTBA
CIHPTOB, UX MOJTyYEHHE.

MexmonekysipHas BoaopoAHas cBA3b. (OCOOEHHOCTH 3JIEKTPOHHOTO CTPOECHUS
MOJIEKYJl CHHUPTOB. XHUMHUYECKHE CBOWCTBA CHHUPTOB, OOYCIOBJICHHbIE HAJIUYHEM B
MOJIEKYJIaX THAPOKCUJIBHBIX TPYII: O0Opa30BaHHWE AaJIKOTOJIATOB, B3aUMOJICHCTBUE C
raJIOr€HOBOAOPOJIaMHU,  MEXMOJIEKYJISIpHasT M BHYTPUMOJEKYJIApHas  Jerujpararus,
sTepudUKanus, OKUCICHHE W JerujapupoBaHue couptoB. (OcoOEHHOCTH CBOWCTB
MHOTOATOMHBIX CIIUPTOB. KadecTBeHHas peakiiisg Ha MHOTOATOMHbBIE CIIUPTHI. BaxkHeime
MpeACTaBUTENN CIUPTOB. DU3MOIOrNYECKOE NEHCTBUE METAHOJA U 3TaHOJIA. AJIKOTOJIN3M,
ero nocneActus. [IpopunakTuka aaKoroiansma.

®enounbl. DeHon, ero Guznueckue CBOMCTBA M MOJYyUYECHHE. XMMHUYECKHUE CBOMCTBA
¢denona kak ¢yHKUUs ero crpoeHus. KucnoTtHsle cBoiicTBa. B3anMmHoe BIusiHue aTOMOB U
Tpynm B MOJIEKyJaxX OpraHMYECKHWX BemiecTB Ha mpumepe ¢eHona. [lomukonmeHcamnms
denona ¢ dopmanpaerugoMm. KadectBennas peakuus Ha ¢denon. Ilpumenenue denona.
Knaccuduxanus ¢denonoB. CpaBHeHHE KHUCIOTHBIX CBOMCTB BEIIECTB, COJEPXKAIIUX
TUAPOKCUIBHYIO TpPYIIy: BOJBI, OJHO- ¥ MHOTOATOMHBIX CHOHPTOB, (PeHoma.
OnexTpoduiibHOE 3aMelieHre B 0eH30J5HOM KoJiblle. [[puMeHeHre mpou3BOAHBIX QeHoIa.

Tewma 5. Anbaeruast. Keronst (10 u)

Anbaerunpl U KeToHbl. CTpoeHUE MOJIEKYJ allbJIETHI0OB U KETOHOB, UX M30MEpHUs U
HOMEHKJIaTypa. OCOOEHHOCTH CTPOCHHsSI KapOOHWIBbHOHN Tpynmbl. DU3NYECKHE CBOMCTBA
dbopmanpaeruia U ero romMonoroB. OTAeNnbHbIE MPEACTABUTENN albJAECTHAOB U KETOHOB.
XUMUYECKHE CBOMCTBA  ajbACTUIOB, OOYCJIOBJIEHHbIE HAJIMYMEM B  MOJEKYJe
KapOOHWJIHOM TpyNIbl aTOMOB (THAPUPOBAHHE, OKUCICHHE aMMHUAYHBIMU PaCTBOPAMHU
okcupa cepedpa u ruapokcuaa meau (I11)). KauectBennsie peaknun Ha anpaerubl. Peakius
noJMKOHAeH cau Gopmanpaeruga ¢ ¢peHoaoMm. OcoOEHHOCTH CTPOSHHUS U XMUMHYECKUX
CBOMCTB KeTOHOB. HykneodunbHOe NPUCOCIUHEHHE K KapOOHUIBHBIM COCAMHEHUSIM.
[Ipucoenuuenue MUaHOBOJOPOIA U TUAPOCYIb(uTa HATpHsl. B3auMHOe BIMsSHNE aTOMOB B
MoJieKyJiax. ['aoreHupoBaHue anbAEeruJ0B U KETOHOB 110 HOHHOMY MEXaHU3My Ha CBETY.
KauecTBeHHast peaknus Ha METHIIKETOHEI.

Tema 6. KapOoHOBBIEC KHCIIOTHI, CIIOXKHBIE d3PUPHI, KUPHI (13 1)



KapOonoBbie kucnotsl. CTpoeHHEe MOJIEKYJT KapOOHOBBIX KUCIOT M KapOOKCHIIbHOM
rpynnbl. Kimaccugukanus 1 HOMEHKIAaTypa KapOOHOBBIX KUCIOT. Dusnueckue CBOMCTBA
KapOOHOBBIX KHCJIOT M WX 3aBHCHMOCTHh OT CTPOEHHs MoOJieKysl1. KapOOHOBbIE KHCIOTHI B
npupoze. buonorudeckas posib KapOOHOBBIX KHCIOT. O0IIME CBONCTBA HEOPTAHUYECKUX U
OpraHMYECKMX KHUCJIOT (B3aMMOJEHCTBME C METaUlaMM, OKCHJIaMHU  METaJUIOB,
OCHOBAaHMSIMH, COJISIMH). BimsHue yriaeBOJOpOIHOTO paauKasa Ha CHIy KapOOHOBOM
KUCIOTBl. Peakuus sTepuduKaluy, YCIOBUS €€ NpOBeAeHUS. XUMHUYECKHE CBOMCTBa
HEMpeleIbHbIX KapOOHOBBIX KHCJIOT, OOYCIIOBJICHHbIE HAMYMEM JI-CBSI3M B MOJIEKYJIE.
Peakuuu 31eKTpoUIbHOTO 3aMeIIeHus ¢ ydacTueM OeH30MHON KUCIOTHI.

Crnoxnsle 3¢upsl. CTpoeHHE CIOXHBIX 3PUpoB. M30Mepus CIHOXKHBIX 3PUPOB
(yrneponHoro ckenera U MexkiaccoBas). Homenkmnatypa ciaoxkubix 3gupoB. OOpaTUMOCTb
peakuuu  ATepupUKAMM, TUAPOJIMU3  CIOXKHBIX d3¢dupoB. PaBHOBecume peakiuu
sTepuuKaluu — TUAPOIU3a; (aKTOPHI, BIUSIOIINE Ha HETO.

Peuienne pacuemnvix 3a0au Ha OnpeAelieHHe BbIXOJla MPOAYKTa peakiuu (B %) oT
TEOPETUYECKU BO3MOKHOTO, YCTAHOBJIEHUE (DOPMYJIbI U CTPOSHHS BELIECTBA MO MPOYKTaM
€ro Cropanus (WA TUAPOIN3A).

Kupsl. Kupbl kak ciaoxHble 3QUpbl TAUIEpUHa U KapOOHOBBIX KHciIoT. CocTaB U
cTpoeHue xupoB. HoMmeHknatypa u kinaccudukauus xupoB. Macna. XXupsl B npupose.
buonorunueckue Qynkiun xupos. CoicTBa xupoB. OMBUICHHE KUPOB, MOJTYUYECHUE MbLIA.
OObsicHEHHE MOIOIIUX CBOMCTB MbUIa. [ WApUpOBaHHME >KUIKUX >KUPOB. Maprapus.
[Tonsitue o CMC. O6bsicHenne motomux cBoicTB Mblia 1 CMC (B cpaBHeHUN).

Pacuemmuvie 3a0auu. Beraucienus no TepMOXUMHYECKUM YPABHEHUSIM.

Jlemoncmpayuu. ®dusnueckue CBOWCTBA dTaHOjda, MpomaHoya-1 u OyraHona-l.
[apocTepHEBbIE MOAETH MOJIEKYJI U30MEPOB ¢ MOJEKYJsipHbIME Gopmynamu C3HgO u
C4H100O. KonuuecTBeHHOE BBITECHEHHME BoAOpojda u3 cnupra HatpueM. CpaBHeHue
peakuuMii TOpEeHUs STUJIOBOrO W HIponwioBoro cnuptoB. CpaBHEHUE CKOpPOCTEHR
B3aMMOJICHCTBUS HATPHUs C 3TAHOJIOM, IIPOINAHOJIOM-2, rinuepuHoM. [lomyyenue npocTtoro
a¢upa. [Tonyuenue crnoxnoro 3¢upa. [loayuenue 3TeHa U3 3TaHoa.

PactBopumocTh (eHona B Boje Mpu OOBIUHOM M TMOBBIINICHHON TeMIiepaType.
Britecuenue ¢enona u3 QeHonAaTra HaTpus YroiabHOM Kuciaoto. Peakums ¢enona c
xsopunom xenesa (I11). Peakuus denona ¢ hopmanbaeruiom.

[[TapocTepKkHEBBIE MOJEIM MOJIEKYJl aJIbJETUI0B M H30MEPHBIX MM KETOHOB.
Oxucnenue OeH3alpleruia Ha Bo3ayxe. Peakinus «cepeOpsiHOro 3epkana». OKucIeHHE
anpaerunoB rugpokcuaom meau (11).

3HaKOMCTBO C (PU3WYECKUMU CBOWCTBAMHM HEKOTOPBIX KapOOHOBBIX KHCIIOT:
MYpaBbHUHOM, YKCYCHOHM, MPONMUOHOBOW, MAacCisSIHOW, IABEJIEBOM, JIMMOHHOM, OJICMHOBOM,
CTeapuHOBOH, OeH30iHON. Bosronka OeH30iHON KUCIOTH. OTHOUIEHHE PA3IMYHBIX
KapOOHOBBIX KHCJIOT K Bojae. CpaBHEHHME KHCIOTHOCTH CpeAbl BOAHBIX PpPacTBOPOB
MYpPaBbMHOW M YKCYCHOM KHUCJIOT OJMHAKOBOM MoJsipHOCTH. [loilydyeHne mpusTHO
MaxHYILIEro cioxkHoro 3¢dupa. OTHOMIEHHE K OpOMHOW BOJIe U PacTBOPY MEepMaHraHaTa
KaJusl TMpeleibHOM M HempenesbHOM KapOoHOBBIX kucioT. lllapocrepikHeBble Monenu
MOJIEKYJI CIIO)KHBIX 3(HpPOB W HM30MEpPHBIX UM KapOOHOBBIX KHCIOT. OTHOIIECHHUE
CJIMBOYHOTI'0, TMOJCOJHEYHOIO M MAIIMHHOIO Macjia K BOJHBIM pacTBopaM Opoma u
IIEpMaHraHaTa Kajiusl.

Jlabopamopnvle onvimol. 16. PacTBopenue raurepuna B Boje. 17. Bzaumoneiicteue
mmmnepudHa ¢ CUu(OH),. 18. Pektudukamus cmecu Boma—aTaHon (1—2 cramum). 19.
BsaumopeiictBue ¢enona ¢ pacrBopom menoun. 20. Pacno3naBanue pacTBOpoB (eHOIITA
HaTpus W KapOoHata HaTpus (6apOOTaX BBIIBIXa€MOTO BO3AyXa WM JCWCTBUE CHIIBHOM
KHCIoThI). 21. B3anmopeiictBue geHonma ¢ OpoMHON BOIOM. 22. Pacno3naBanue BOAHBIX
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pacTBOpoB (eHoNa U rnlepuHa. 23. 3HaKOMCTBO € (PU3MYECKMMM  CBOMCTBaMH
OTJIENbHBIX IPEACTABUTENICH aIbJETHI0B M KETOHOB: alleTajbAernja, aleToHa, BOJHOIO
pacTBopa dopmanpaeruaa. 24. OkucieHue 3TaHoyIa B 3TaHalb. 25. Peakmus «cepeOpsHOTO
3epkaiay. 26. Oxucienue anpaerugoB rtuapokcunom wemm (I1). 27. Tlomydenue
¢denonodopmanbsaeruaHoro nonumepa. 28. Bzaumoseiicteue pacTBopa YKCYCHOW KHUCITOTHI
¢ marauem (uuHkoMm), okcugom wmeau (ll), rugpoxcumom xenesza (lll), pacTtBopom
KapOOHaTa HaTpus, pacTBOPOM cTeapaTta Kaius (Mbuia). 29. O3HakomileHHE ¢ 00pa3laMu
cJ10KHBIX 3(upoB. 30. OTHOLIEHHE CIOXKHBIX IPUPOB K BOJE U OPraHUYECKUM BEIIeCTBaM
(narmpumep, kpacurensim). 31. BeiBeeHue KUPHOTO IMATHA C MOMOIIBIO CIOXKHOTO 3upa.
32. PacTBOpUMOCTh KHPOB B BOJE M OpPraHMYECKHUX pacTBopuTensx. 33. Pacno3HaBaHue
CJIMBOYHOTO Macja U MaprapuHa ¢ IMOMOIIbI0 HOJKUCIEHHOro Temioro pactsopa KMnOy.
34. Tlonyuenue mbina. 35. CpaBHEHHE MOIOIINX CBOUCTB X03siicTBeHHOTo Mbuia 1 CMC B
KECTKOU BOJIE.

OxcnepumenmanvHuvle 3a0auu. 1. Pacrno3HaBaHue pacTBOpOB aleraTa HaTpus,
KapOoHaTa HaTpus, CUJIMKaTa HaTpus U creapara Harpus. 2. PacnosHaBanue oOpa3inos
CIIMBOYHOTO Macia u Maprapusa. 3. Ilomyuenume kapOOHOBOM KHCIOTHI M3 MbuUIa. 4.
[Tony4yeHue ykCyCHOM KMCIIOTBI U3 alleTaTta HaTpHsl.

Tema 7. YraeBossr (13 1)

Mono-, au- u nonucaxapuabl. [IpeacraButenn kaxaoil rpymnmnbl. buosormueckas
POJIb YIIIeBOI0B. VX 3HaUeHME B )KU3HH YEJIOBEKA M OOIIECTBA.

Momnocaxapunpel. ['mioko3a, ee ¢Qusuueckue cBoicTBa. CTpPOEHHE MOJIEKYJIbI.
PaBHOBecHsi B pacTBOpe TIJIHOKO3bl. 3aBUCUMOCTb XHMHUYECKHX CBOWCTB IJIFOKO3bI OT
CTpOoeHMs MOJeKyabl. B3aumopeiictBue ¢ ruapokcuaom Meau (Il) npu komHaTHOU
TeMIepaType W HarpeBaHUM, OJTEPUPHUKAIMS, PEAKIUs «CepeOpSHOTO  3epKaiay,
rujipupoBanue. Peakunn Opo>KeHUs INIIOKO3BI: CIIMPTOBOrO, MOJIOYHOKHUCIIOrO. I'Ioko3a B
npupojie. buonornyeckass poab rioko3sl. [IpuMeHeHne riroKo3bl HA OCHOBE €€ CBOMCTB.
@pyKTo3a Kak M30Mep I0K03bl. CpaBHEHHE CTPOEHUS MOJIEKYJ M XMMUYECKUX CBOMCTB
TIIIOKO3BI M PpyKTO36l. DpyKTO3a B IPUPOJE U €€ OMoIoTndecKas poib.

Jucaxapunpl. Crpoenue JIMCaxapuioB. BoccranaBnuparomue "
HEBOCCTaHaBIMBawoIIue aucaxapuabl. Caxaposa, JIaKTO3a, MallbT03a, WX CTPOEHUE H
Oouonornyeckas poib. 'maponus aucaxapuaoB. [IpoMblnieHHOE TOTYUYEHHE caxapo3bl U3
MPUPOIAHOTO CHIPbS.

[Tonmucaxapunel. Kpaxman u nemtono3a (CpaBHUTENbHas — XapaKTEPUCTHKA:
CTpOEHME, CBOICTBa, Ouosiornyeckas poib). Duznueckue CBOICTBA MNOIUCAXAPUIOB.
XUMHUYECKHE CBOWCTBA NOJMCAaxXapuloB. ['maponns mnomucaxapunoB. KadecTBeHHas
peakmus Ha kKpaxmadi. [lonmcaxapuasl B mpupoze, ux Ouonormueckas pois. [lpuvenenue
nosnrcaxapusioB. [loHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX. B3anMopeicTBUE LEUIIONO3bI €
HEOPraHWYEeCKMMH U KapOOHOBBIMH KHCIOTaMU — O0pa30BaHUE CIOKHBIX 3(HUPOB.

Jlemoncmpayuu. OOpa3upl YrJIeBOJOB W H3AENWNA M3 HUX. B3aumonelictBue
caxapo3sl ¢ ruapokcusiom meau (1), [omyuenue caxapaTta KaJbLHs U BBIJCICHUE CaXapo3bl
U3 pacTBopa caxapara Kajuplus. Peaknus «cepeOpsHOro 3epkajna» JUlsl TJIHOKO3bI.
B3aumopeiictBue TIIOKO3bI € (DYKCHHCEPHUCTOM KUCIOTOW. OTHOLIEHHE pacTBOPOB
caxapo3bl U MaJIbTO3bI (J1akTO3bl) K ruapokcury meau (1) mpu nHarpeBanun. O3HaKomiIeHHE
¢ (PM3MUECKUMH CBOICTBAMU LIEJIIOJIO3bI U Kpaxmasia. HabyxaHue 1esuirono3sl U Kpaxmana
B Bojie. [loimyuenue HUTpaTa HesuIroI03bl.

Jlabopamopnvie onvimol. 36. O3HaKOMIIEHUE ¢ (HU3UUYECKIMH CBOWCTBAMHU TIJIFOKO3BI
(anteynass ymnakoBka, TaoOmetku). 37. BzaumopeiictBue ¢ CUu(OH), mnpu paznudyaOn
temneparype. 38.KucinotHenii tHaponm3 caxapo3sl. 39. 3HakoMcTBO ¢ oOpasmamu
nonucaxapusioB. 40.00HapykeHHEe Kpaxmaja ¢ MOMOIIbI0 KAYECTBEHHOW peakiuu B MeEJIe,
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xyebe, kiaeTyaTke, Oymare, Kieicrepe, orypre, Mmaprapuse. 41.3HaKOMCTBO C KOJIJIEKITHEH
BOJIOKOH.

Ixcnepumenmanvhsie 3a0ayu. 1. Paco3HaBaHre pacTBOPOB TIIFOKO3bI U TIIMIIEPUHA.
2.0mpeneneHyue HaTMYKs KpaxMalia B MeJie, Xxjaebe, MaprapuHe.

Tema 8. Azorconepxkamue coenunenus (13 )

Awmunsbl. CoctaB U ctpoeHue aMuHoB. Knaccudukanus, usomepusi ¥ HOMEHKIIATypa
aMUHOB. AnudaTudyeckue amMmuHbl. AHWINH. [lonyueHrne aMiMHOB: aJKUJIMPOBAHUE aMMHUAKa,
BOCCTAHOBJICHHE HHUTpocoeAuHeHul (peakums 3wHWHA). Du3nyeckwe CBONCTBA aMHHOB.
XHMMHYECKHE CBOMCTBA aMHUHOB: B3aMMOJICHCTBHUE C BOJOM M KHCJIOTaMM. I OMOIOrn4ecKuii
pAl apoOMaTUYECKUX aMHHOB. AJKWIMPOBAHHME M allWIMPOBaHUE aMUHOB. BzaumHoe
BIIMSIHUE aTOMOB B MOJIEKyJiaX Ha MpUMepe aMMHaKa, alM(PaTHIECKUX U apOMATHUYECKUX
aMHUHOB. [[prMeHeHre aMHUHOB.

AmMuHOKHCTOTHI U Oenku. CocTaB W CTPOCHHE MOJIEKYJ aMUHOKUCTOT. M3omepus
AMHHOKHUCIIOT. JIBOMCTBEHHOCTh KHMCJIOTHO-OCHOBHBIX CBOMCTB AaMHHOKHCJIOT U €€
NpUYKHBL. B3auMoielicTBe aMUHOKHUCIIOT C OCHOBAHUSAMM. B3anmoneiicTBue aMMHOKHUCIIOT
C KHCJIOTaMH, 00pa30BaHKE CIOKHBIX 3pupoB. OOpa3oBaHUEe BHYTPUMOJEKYJISIPHBIX COJICH
(6umnonsipHoTO MOHA). Peakius moMuKoHACHC AU aMUHOKHUCIOT. CHHTETUYECKHUE BOJIOKHA
(xampoH, HaHT u J1p.). buonoruyeckas poiab aMUHOKUCIIOT. [IpuMeHeHne aMMHOKHUCTIOT.

benku kak nmpupoaHple OuomoiuMepshl. [lenTuaHas rpynma aTOMOB M TENTHIHAS
cBs3b. llentuapl. benku. IlepBuunas, BTOpUYHAsS W TpPETUYHAS CTPYKTYPHI OEIKOB.
XUMHUYECKHE CBOMCTBAa OEJIKOB: TOpEHWE, JEHATypalus, TUAPOIN3, KaueCTBCHHBIC
(uBetHbI€) peakuuu. buonornueckue QpyHkuuu OenkoB. 3HaueHHe OenkoB. UeTBepTUuHas
CTpYKTypa O€NKOB Kak arperaiusi OeJKOBBIX M HEOENKOBBIX MoJeKyJ. [moGanpHas
npobiiema O0eIKOBOrO TOJIOJAHUS U IIYTH €€ PEeIICHUsI.

HyxnennoBsle kucnmotbl. OOmmii T1uiaH CcTpoeHUs HyKiIeoTHaoB. lloHsatue o
NUPUMUJIMHOBBIX M IMYPHUHOBBIX OCHOBaHMsSX. IlepBuuHas, BTOpUYHAs U TpPETUYHAs
ctpykrypbl MoJiekynsl JIHK. buonornueckass posns JIHK u PHK. I'ennas unxenepus u
ounorexHomnorus. TpancreHHbie HOPMBI KUBOTHBIX U PACTCHHIA.

Jlemoncmpayuu. @PuU3NYECKUE CBOMCTBA MeTWIaMHHA. [OpeHuMe MeTuiaMuHa.
B3auMojelicTBue aHWIMHA U METWJIAMHHA C BOAOW M KuciioraMu. OTHOIlIeHne OeH30J1a U
aHWwIMHa K OpoMHOM Bojae. OKpaliMBaHUE TKAaHEH AaHWIMHOBBIMH KPACHTEISIMHU.
O6HapyxeHre (yHKIMOHAIBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIOT. HeWrpanu3zarus
IEJT0YM aMHHOKHCIOTOM. HelTpanusanus KHCIOTBI aMUHOKHCIOTOW. PacTBopeHue u
ocakneHue OenkoB. Jlenatyparus OenkoB. KauecTBeHHbIe peakuuu Ha Oenku. Mopenu
monekyisl JIHK u pasnuunbix BugoB mojiekynl PHK. OOpasiiel mpoayKTOB NMUTaHHS W3
TPaHCTEHHBIX (POPM PACTEHMI U KUBOTHBIX; JIEKAPCTB W TPEMAPATOB, M3TOTOBICHHBIX C
MTOMOIIBIO0 TEHHON MHXEHEPHH.

Jlabopamopnvie onvimwi. 42. 3roToBIeHNE MIAPOCTEPIKHEBBIX MOJENIEH MOJIEKYJI
M30MEpHBIX aMUHOB. 43. M3roroBnenune mojaeneit nusoMmepHbix Mojekyn cocraBa C3H;NO,.
44. PactBopenue 0enkoB B BoAe M ux koarymauusa. 45. OOHapyxeHue Oenka B KypUHOM
SIAIIE U B MOJIOKE.

Tema 9. Xumuyeckuit npaktukyM.(20 4.)

1.KadecTBEeHHBIN aHAIN3 OPraHUYECKUX COCTUHEHUMU. 2. YTieBoaopoabl. 3. CoupThl
u (enonsl. 4. Anpnerunbl U KetoHsl. 5. KapOoHOBBIE KUCTOTHI. 6. YTeBObl. 7. AMUHBI,
aMUHOKUCIOTHI, Oenku. 8. WnenTudukanus opraHuyeckux coenvHeHuid. 9. JlelicTBue
dhepMeHTOB Ha pa3iauvHbie BemecTBa. 10. AHaINU3 HEKOTOPBIX JEKAPCTBEHHBIX MpenapaToB
(acmupuHa, mapameramona). 11.KadecTBeHHBIE peaKkIMU Ha OPraHWMYECKHE BEIIECTBA
12.KauecTBeHHbIE peaklMi Ha opraHuueckue BemiecTBa 13.KauecTBeHHBbIE peaklUu Ha
oprannveckue BemecTBa 14.KayecTBeHHbIE peaknMM Ha OPraHUYECKUE BellecTBa. 15-

12



16.Pemenne pacueTHO-3KCIIEpUMEHTANbHBIX 3adad. 17-18.Pemienue skcrnepuMeHTaIbHbIX
3a1a4y

Tema 10. bruonornuecku aktuBHbIe coenuueHus (10 1)

Buramunsl. [lonstue o ButammHax. Mx kmaccudukanus u ob6oznadeHue. Hopmel
norpebneHuss BUTaMUHOB. BogopactBopumble (Ha mnpumepe BurtamuHa C) #
XKHupopacTBopumble (Ha mnpumepe BuTtaMuHOB A u D) Buramunel. [lonste 00
aBUTAMUHO3aX, TUIEp- U TUNoBUTaMHHO3aX. [IpoduiakTrka aBuTaMrHO30B. OTIENbHBIE
IpeacTaBUTeNN BojopacTBopuMbIX ButamMuHOB (C, PP, rpynnsl B) u sxupopacTBOpuMBIX
ButaMuHOB (A, D, E), ux 6uonorudeckas posb.

®epmentsl. [lorsTue o pepMeHTax Kak 0 OMOJOTHYECKUX KaTalu3aTopax OeIKoBOU
IpUpoJbl. 3HAUeHHE B OMOJIOIMM M IPHUMEHEHHE B NpombliuieHHocTH. Knaccuduxanms
¢epmenToB. OCOOEHHOCTH CTPOEHHMS U CBOMCTB (DEPMEHTOB: CEJIEKTHUBHOCTh U
3¢ ($eKTUBHOCTh. 3aBHUCHMOCTbh AaKTUBHOCTH (epMeHTa OT Temmeparypsl u pH cpensbl.
Oco0eHHOCTH CTPOEHMSI U CBOMCTB B CPAaBHEHUU C HEOPTAaHUYECKUMHU KaTaJIM3aTOPAMH.

I'opmonsl. IloHsTHE © TrOpMOHax Kak OHOJIOTMYECKM AaKTHBHBIX BEIIECTBaX,
BBIMOJIHAIOIUX ~ SHAOKPUHHYIO  PETYJSIIUI0  JKM3HENEATEIIbHOCTH  OpPraHU3MOB.
Knaccuduxkanust ropMOHOB: CTE€pPOUIbI, NMPOU3BOJHBIE AMUHOKUCIOT, MOJUICNTUIHBIE U
OenkoBble TOPMOHBI. OTAENbHbIE NPEICTABUTEIN TOPMOHOB: 3CTPAINOJ, TECTOCTEPOH,
WHCYJIMH, aJipE€HaJIUH.

JlexapctBa. IloHsATHME O JlekapcTBax Kak XHWMHOTEPANEBTHUYECKHMX IIperaparax.
['pynmbr nexapctB: cynbdaMuasl (CTPENTOHa), aHTUOMOTUKY (TIEHUIWIIINH), aCTIUPHH.
be3onacuble cnocoObl NpUMEHEHHUd, JekapcTBeHHble (GopMbl. Kparkue wucropuueckue
CBE/ICHUSI O BO3HUKHOBEHHUHU M Pa3BUTUHM XUMHOTEpanuu. MexaHus3M AelcTBUS HEKOTOPBIX
JIEKapCTBEHHBIX IpENapaTroB, CTPOEHUE MOJIEKYJ, IPOrHO3UPOBAHNUE CBOWMCTB HAa OCHOBE
aHaM3a XUMHYECKOTO CTPOCHHS. AHTHOMOTHKH, X KJIACCH(PHUKAIHS IO CTPOSHUIO, TUITY U
cniekTpy AeiictBus. {ucbakreprnos. HapkoTuku, HapkOMaHus U €€ Ipo]rIaKTHKa.

Hemoncmpayuu.  OOpa3upl  BUTAaMUHHBIX  nOpenaparoB.  [losnMBHTaMUHBL.
Wnmoctpauun  dororpaduii  KUBOTHBIX C Ppa3IUYHBIMH  (OpMaMu  aBUTAMUHO30B.
CpaBHeHue ckopoctu pasnoxenus H,O, mox neiictBuem depmenTa (karanasbl) U
Heopranmyecknx katanmuzaropoB (KI, FeCl;, MnO;). Ilmakar wiam Komorpamma c
U300pakeHUEM  CTPYKTYpHBIX (opMysa 3cTpaauosa, TECTOCTEpPOHA, aJpeHaJMHA.
BzaumopeiictBue anpenanuna ¢ pactBopom FeClz. benkoBas mpuponia uHCyMHA (IIBETHBIC
peakiuu Ha Oenku). [lmakaTel uiau KojorpamMMmel ¢ (opMmyrnaMud amuja CyJlib()aHUIOBOM
KHUCJIOTHI, TUTHIPO(OINEBOI U JTOKHOW IUTHIAPODOINEBOI KUCIOT, OCH3WI IeHUIIMITNHA,
TeTpalUKINHA, HedoTakcuMa, aCIUPUHA.

Jlabopamopnvie onvimul. 46. OOHapyXeHHE BUTAMMHA A B PAaCTUTEIBHOM Macle.
47.06napyxenue suramuna C B si61ouHoM coke. 48. OOHapyxkeHue BuTamMmuHa D B jkentke
KypuHoro suna. 49. ®@epMeHTaTUBHBIA THIPOJIM3 KpaxMajla MOJ JCUCTBUEM aMUIIa3bl.
50.Paznoxxenne Tmepokcuiaa BOAOpPOAAa TOA  JAeWcTBUeM  Karanasel.  S1.JlelicTBue
JNETUIPOreHa3bl Ha METUJIEHOBBIM cUHUU. 52. VcnbplTaHue pacTBOPUMOCTH aJpEHAIIMHA B
BOJIe U colisiHOM kucnote. 53. OOHapykeHne acmMpuHa B TOTOBOM JIEKaPCTBEHHOU (opme
(peakuuei ruaponn3a Wi UBETHOM peaklueil ¢ cylib(aroM Oepusuins).

Hroro 170 yacos

2.3. O0mas xumus. 11 kiaace

(5 u B Hexe0; Beero 165 4, U3 HUX 7 4 — pe3epBHOE BpeMs)

Tema 1. Ctpoenue atoma (26 4)

AToM — cnoxHasg dactuma. AToM — cloHas 4yactuua. JlokasaTenbCTBa
CIIO)KHOCTH CTPOGHMS aToMa: KaTOJHBbIE M PEHTIeHOBCKHUE Jiyud, (oTodddexr,
paaroakTUBHOCTh. OTKPBITHE 3JIEKTPOHA, MPOTOHA U HEUTpoHA. Monenu cTpoeHus aroma
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(Tomcona, Pesepdpopna, bopa). Makpomup u Mukpomup. KBaHTOBO-MeXaHMUYECKHE
IIPEACTABIICHUS O CTPOCHUM aTOMA.

CocTosiHME 3JEKTPOHOB B aroMe. HyKIIOHBI: MPOTOHBI U HEHUTpOHBI. Hykauasl.
N306apel n um3otomnsl. KBaHTOBO-MeXaHHWYECKHE IMPEACTABICHHUS O NPUPOJE DIEKTPOHA.
[TonsTue 00 31EKTPOHHON OpOUTANIM U AJIEKTPOHHOM obiake. KBaHTOBbIE 4ncia: riaBHOE,
opbuTasibHOE {1IOOOYHOE), MArHUTHOE U cIMHOBOE. [IpaBuiia 3anojiHeHNs SHEPrETUUECKUX
ypoBHEW u opOuTanei snexkTpoHamu. [lpuHuun MuHMMyMa sHepruu, 3anper Ilaymnw,
npaBuiio XyHna, npaBuio KieuykoBckoro. DneKTpoHHbIe KOHPUTypallud aTOMOB U MOHOB.
OCoOGEHHOCTH 3IEKTPOHHOT'O CTPOEHHUSI aTOMOB XpOMa, Meii, cepedpa u Jap.

BasieHTHBIE BO3MOYXHOCTH aTOMOB XMMHUYECKUX DJIEMEHTOB. BajleHTHBIE DJIEKTPOHBI.
BaneHTHble BO3MOXHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB, O0YCIOBICHHbBIE Pa3INYHBIMU
¢dakropamu. CpaBHEHHUE MOHATHH «BAJIEHTHOCTHY» U «CTENEHb OKUCICHUSD.

Ilepnognueckuii 3akoH u Ilepuoguyeckass cucTeMa XUMHUYECKUX DJIEMEHTOB
J.1.MenneneeBa u crpoenue aroma. IIpennoceuiku otkpsitusa [leproguyeckoro 3akoHa.
OtkpeiTie 3akoHa. Ilepas QopmymupoBka Ilepuoguyeckoro 3akona. CTpykTypa
Ilepnonnyeckoil cucremsl 51eMEHTOB. (COBpEMEHHBIE MPEICTABIECHHUS O XUMHUYECKOM
anemente. Bropas dopmynuposka [lepuoamueckoro 3akona. Ilepuoanueckasi cucrema u
cTpoeHre aroMa. U3NYECKUil CMBICT MOPSAAKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB I'PYIIIBI U
nepuona. llepuoguueckoe  W3MEHEHME  CBOMCTB  DJJIEMEHTOB:  pajauyca  aToMa,
ANEKTPOOTPULATENBHOCTU. [IpUYMHBI M3MEHEHHsST METAUIMYECKUX M HEMETAJUIMYECKUX
CBOMCTB 2JIEMEHTOB B IpyNMax M MepHOoJax, B TOM YHCJIE U B OOJBIINX U CBEPXOOIBIIUX.
OcoOEHHOCTH CTPOEHMSI aTOMOB AaKTMHOMAOB W JIAHTAHOUIOB. TpeThbsi (OpMyIHpPOBKa
[Tepnoanueckoro 3akoHa. 3HaueHue llepuoguueckoro 3akoHa u Ilepuoguyeckoil cucTemsl
JUISL pa3BUTHSI HAYKH U TIOHUMaHUS XUMUUYECKON KapTHUHBI MUpA.

Hemoncmpayuu. Dotoaddext. Karomgapie mydm (SIEKTPOHHOIYYEBBIE TPYyOKH),
MOJIEIM 3JIEKTPOHHBIX 007aKoB (opOutanei) pasznudHor (Gopmbl. PaznuuHbie BapuaHTHI
tabmur [lepronnueckoit cucreMbl XxuMudeckux 3meMmeHToB J[. M. MenneneeBa. O6pa3iibl
MIPOCTBIX BEUIECTB, OKCUJOB U THUIPOKCHUIOB 3JIEMEHTOB 3-TO MEPUOAA U IEMOHCTPALUs UX
CBOMCTB.

Tema 2. Ctpoenue BemectBa. JucnepcHsie cucteMs (26 )

Xumunyeckas cBa3b. EnuHas npupona XMMUYECKOHN CBs3u. llonsaTHe 0 XMMHuYeckon
CBSI3U KaK MPOLIECCEe B3aUMOICHCTBHSI aTOMOB C 00pa30BaHUEM MOJIEKYJI, HIOHOB U

paaukanoB. Bunel xumudeckoil cBsizu. AMOp(dHBIE U KPUCTAJUIMYECKHE BEILECTBA.
HNonnas xumuueckas cBs3b. J(MIONbHBIM MOMEHT cBsi3u. CBOMCTBA BEUIECTB C HMOHHOU
KPUCTAJTINYECKON PEILIETKOM.

KoBanenrtHas cBs3b. MeTO/] BaJICHTHBIX CBsI3€il B 00pPa30BaHUU KOBAJICHTHOM CBSA3H.
DNEeKTPOOTPULIATELHOCTh M PA3HOBUJHOCTH KOBAJIEHTHOW CBSI3U MO 3TOMY IPHU3HAKY:
nojsipHass u  HenoyisipHas. CrnocoO TMepeKkpbIBaHUS  JJIEKTPOHHBIX opOHTanel u
KJaccu(UKaIMs KOBAJICHTHBIX CBA3€M MO 3TOMY NpU3HAKY: CT- U J- CBs3H. KpaTHOCTb
KOBAJICHTHBIX CBSI3€H M MX KIacCH(UKALUSA 110 3TOMY MPU3HAKY: OAMHAPHAS, ABOWHAS H T.
1. MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOW CBSI3U: OOMEHHBIM M JOHOPHO-aKUENTOPHBIM.
OCHOBHBIE CBOMCTBAa KOBAJICHTHOM CBSI3M: HACHIIIAEMOCTbH, HAIIPABJICHHOCTD, JHIIOIbHBIN
MOMEHT. llomsipHOCTH CBSI3M M MOJAPHOCTH MOJEKYJIbl. KpHUCTalIM4eckoe CTpoeHHE
BEIIECTB C 3TUM THIIOM CBSI3U, UX (PU3NUECKUE CBONCTBA.

Mertamnnueckast cBsizb U ee ocoOeHHOocTH. PDu3nueckue CBOWCTBA METAJUIOB Kak
(GYHKIHMS METAIITHYECKOM CBSI3U M METANTMYECKON KPUCTANTIMYECKON PELIeTKH.

Bomopoanas cBf3p W MexaHM3M ee o0pa3oBaHUS. MEXMONEKyIsIpHas W
BHYTPUMOJIEKYJISIpPHAsE BOJOPOAHBIE CBA3U. PU3MUECKHE CBOMCTBA BEIIECTB C BOJOPOIHOMN
CBs3b10. bronoruueckas posib BOJOPOAHON CBA3M B OPraHU3alUU CTPYKTYp OMOMOJIMMEPOB.
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BannepBaanscoBo B3aumozeiicTBue. OpueHTAlMOHHOE, HHAYKIMOHHOE M JUCIEPCHOHHOE
B3aUMOJICHCTBUE MEXKY MOJIEKYJIaMH. Y CIIOBHOCTh pa3J/I€JI€HUs BEIIECTB 10 THUIIAM CBS3H,
eMHasl IPUPOJIa XMMUUYECKOW CBSA3H.

['mbpunuzanus opOutaneid M reoMmerpus Moiiekynd. Teopus rulOpuauzanuud |
OTTAJIKMBAHMUsS BaJCHTHbIX map. Tumel THOpPHIM3ALUU DBJICKTPOHHBIX OpOHTanIel u
TreOMETPUSI OPraHMYECKUX U HEOPTAaHMYECKUX MOJIEKYJI.

Teopuss CTpoeHUS XUMHUUYECKHUX coeAuHeHHU. [Ipeamnochuiku CcO3JaHUsl TEOpUH
CTPOEHUS XUMUYECKUX COeAMHEHUI: paboTsl npeamecTBeHHUKOB A. M. bytneposa (K. b.
Moma, @. Benep, L. ®. Kepap, ®@. A. Kekyne), cbe3[l €CTECTBOUCIBITATEIEH B T.
Hneiiepe. JlnunoctHble kauecTBa A. M. BytiepoBa. OCHOBHBIE IOJIOKEHUS TEOPUU
XMMHUYECKOTO CTPOCHMSI OPTaHUYECKHUX COCIUHEHUN M COBPEMEHHON TEOPUM CTPOCHHS.
N3oMepusi B OpraHMYeCKOW M HEOpPraHMYECKOW XMMHU. B3anMHOE BIMsSHHE aTOMOB B
MOJIEKYJIaX OPTaHUYECKUX U HEOPTaHUYECKUX BEILIECTB.

OCHOBHbBIE HaIpaBJICHUsI PA3BUTHSI TEOPUHM CTPOCHUS OPraHUYECKUX COEAMHEHHM
(3aBUCHMOCTbH CBOWCTB BEIIECTB HE TOJIBKO OT XMMHUYECKOIO, HO M OT MX DJIEKTPOHHOIO U
IOPOCTPAHCTBEHHOTO  CTpOoeHus).  VHIyKUMOHHBIM ¥ Me30MEpHbIM 3P QEeKTHI.
CrepeoperyasipHOCTb.

JunanekTuyeckue  OCHOBbI ~ OOLUIHOCTH  JABYX  BEAYLIUX  TEOpUH  XHUMHH.
JHuanexktuueckre ocHOBBI 001HOCTH [leproanueckoro 3akona JI. . MenpeneeBa u Teopuu
ctpoeaus A. M. BytnepoBa B craHOBiIeHHHM (paOOThI NPEAIIECTBEHHUKOB, HAKOILJICHHE
(dakToB, ydyacTHe B ChE3/1aX, PYCCKUH MEHTAIMTET), MPEACKa3aHuU (HOBBIC DJIEMEHTHI —
Ga, Se, Ge 1 HOBBIE BEIIECTBA — M30MEPHI) U PA3BUTHH (TpU HOPMYITUPOBKH).

ITonmumepel opranuudeckue M Heopranudeckue. llommmepsl. OCHOBHBIE TOHATHSA
XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: «MOHOMEPY, (IIOJIHMEP», «MAKPOMOJIEKYJIay,
«CTPYKTYpHOE 3BEHO», «CTENEHb IMOJIUMEpPU3ALNN», «MOJIEKYyJisipHas macca». CrnocoObl
MIOJIy4EHMsI IIOJIMMEPOB: pEaKkUMM MOoJuMepHu3auuu M noiaukoHacHcauuu. CrpoeHue
MOJIUMEPOB: TeoMeTpuueckas (opmMa MaKpOMOJIEKYJ, KPUCTAUIMYHOCTh U aMOP(HOCTH,
crepeoperyyispHocTb.  Ilonmumepsl  opraHmdyeckue MW Heopranmuyeckue. Kaydykw.
[Inactmaccsl. BonokHa. buomnonumMepsl: 0eK1 U HyKJIEMHOBBIE KUCIOTHI. Heopranuueckue
MOJINMEPBI ATOMHOTO CTPOEHUS (AJUIOTPOIHBIE MOAU(DUKAIIMK YTIepoad, KPUCTAJUIMYECKUMA
KPEMHHI, CeJeH M TeUlyp LEHNOYEHYHOTO CTPOCHUS, JMOKCHA KpeMHHS M Jp.) H
MOJIEKYJIIPHOTO CTPOEHHUS (cepa MIacTUIecKas v Jip.).

Hucnepcuble cucrembl. Yucteie BemecTBa U cMmecH. Kitaccudukanuss XUMHUECKHX
Bemects no uucrore. CocraB cmeced. PactBopbl. PacTBOpHMOCTB — BEIIECTB.
Knaccuduxkanust pacTBOpoB B 3aBUCHUMOCTH OT COCTOSIHMSI PAcTBOPEHHOIO BEIIECTBA
(MoOneKyJIsIpHbIE, MOJIEKYJIIPHO-UOHHBIE, HOHHBIE). THUIBI pPAacTBOPOB IO COAEPIKAHUIO
pPacTBOPEHHOTO BemecTBa. KoHIeHTpays pacTBOPOB.

[Tonartue «aucnepcHas cucreMay. Kiaccuukanuss JAHCHEPCHBIX CHUCTEM B
3aBHCHMOCTH OT arperaTHoro COCTOSHHSI JTUCIIEPCHOHHOM Cpellbl W AuchepcHoi (asbl, a
TaKkKe MO0 pa3Mepy dacTull. ['pyOoaucHepCHblE CHCTEMBI: 3MYJIbCUM M CYCIEH3UU.
ToHkonucnepcHbIE KOJTOUAHbBIE cUcTeMbl: 3001 U Tenu. Db dext Tunnans. Koarynsauus B
KOJUIOUAHBIX pacTBopax. CHHEpe3nc B reisx.

Pacuemnvie 3a0auu. 1. PacueTsl o xumuyeckuM gopmyiam. 2. Pacyersl, cBsi3aHHbIE
C MOHATUSAMHU «MAcCOBasl JOJIs» U «00BbEMHAs J10JIsH» KOMIOHEHTOB cMecH. 3. Brruucienue
MOJIIPHOM KOHIIEHTPAIMU PacTBOPOB.

Llemoncmpayuu. Monenn KpUCTaJUIMYECKUX PELIETOK BELIECTB C Pa3IMYHBIM THIIOM
cBaA3erd. Mozaenu MOJIEKYyJl pas3iMyHOM TeoMeTpudu. Mojenu KpUCTaUIMYECKUX PELIETOK
anMaza u rpadura. Moaenu MOJEKyJl H30MEPOB CTPYKTYpPHOM M HPOCTPAHCTBEHHOMU
n3oMepun. MoJienu KpUCTAIIMYECKUX PENIETOK METAJIIOB. Moien U3 BO3IyLIHBIX 1IAPOB,
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OTPAXKAIOIIHE IPOCTPAHCTBEHHOE PACIIONIOKEHHE SP>-, SP°-, SP- THOPHAHBIX OpOHTAICH B
MOJIEKYJIaX OPTraHUYECKUX U HEOPraHUYECKUX BEILIECTB.

Komneknus mnactmacc U BONOKOH. OOpaslibl HEOPraHWYECKUX IOJIMMEPOB: CEpPbI
riactuueckor, Qocdopa kpacHoro, kBapma u ap. Moxaenu monekyn OenkoB u JHK.
OOpasupl pa3nuyHbIX cucTeM ¢ kuakou cpenod. Koarymsmus. Cunepesuc. Oddekr
Tuanans.

Jlabopamopnvle onvimsi. 1. 3HAKOMCTBO C KOJUICKIIUSIMU MUILEBBIX, METUIIUHCKUX U
Oouosnornyeckux rejeil u 3oneil. 2. IlomydeHne KOJUIOMIHOTO pacTBOpa XJIOpHUAA Kele3a
(1.

Tema 3. Xumuueckue peaxuuu (37 u)

Krnaccudukanus XuMUYECKUX peakifii B OpraHn4ecKoil 1 HEOPraHUYEeCKON XUMUU.
[TonsiTHE 0O XUMHUUYECKON peakLnH, OTJIMYUE €€ OT SACpHOM peakuuu. PacuieruieHue suep,
TEPMOSIICPHBIA CHUHTE3, SACPHBIA OOMEH. AJJIOTPOIHBIE U MOJUMOP(HBIC MPEBPALICHUS
BEILIECTB.

Knaccudukamuss peakipii B HEOPTaHMYECKOM XHUMHH 10 YHCIYy MW COCTaBY
pearupyromnmx BemecTB (pa3iokKeH s, COSAMHEHMs, 3aMEIIeHNsI, 0OMEHA).

Knaccuduxanuss XUMHYECKHX pEeakiuil B OpraHMYecKOi XUMUHU (TMPUCOETUHEHHMS,
3aMellleHus, OTILEIICHUS, U30MEPU3ALIIH).

Knaccudukanus peaxkiuit mo TtemnoBomy 3hdexty, mo ¢(a3oBoMy cOCTaBy, IO
ydacTuio KaTtanuzaropa. OOparuMbele W HeoOpaTUMble peakiuu. THMBI pPEeareHToB H
MOHATHE O MEXaHU3MaX XUMHUECKUX peakuil (HOHHOM U CBOOOTHOPAAUKATIEHOM ).

OKHCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIMU U PEaKLUU, UAYyIIue 0e3 M3MEHEHHUS
CTENIEHEW OKHUCJIEHUS DOJEMEHTOB. MEXMOJEKYJSIpHbIE W BHYTPUMOJEKYJSPHBIC
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIE — peakuuu.  Peakuuum — IUCIIpONOPLMOHUPOBAHMSL.
Mertoapl cOCTaBICHHUS! OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN: METOJ MIEKTPOHHOTO
OaylaHca ¥ METO]I MOTypeaKIui.

OcCHOBHbIE  TOHATHS  XUMUYECKOM  TepMoauHamuku.  IlepBoe  Hauano
TepMOAMHAMUKU. TeruioBoil apdexT xumuyeckoil peakuuu. 3akoH ['ecca u cneactBus u3
Hero. TeruioTa (3HTaNbNMs) 00pa30BaHMs BEIIECTBA. TEPMOXUMUUYECKUE PACYETHI.

[Tonsitue suTponuu. Bropoe Havano tepmoarHamuku. CBoboHas sueprust ['nd0ca.
PacueTrsl caMOnIpOU3BOIBHOTO IIPOTEKAHU XUMHUECKOU PEaKLUU.

Cxopocts xumuueckux peakuuid. [Ipemmer xumuueckol kuHeTuku. [loHsTue
CKOPOCTHM XMMHYECKOW peakuuu. KuHeTmuyeckoe ypaBHEHME peakIMM W KOHCTAaHTA
CKOPOCTH XMMHUYECKOU peakunu. PakTophl, BIUSAIOMINE HA CKOPOCTh XUMUYECKOW peakluU
(mpuposa  pearupyrolIMX  BELIECTB, KOHILIEHTpaLus, TeMmIepaTypa, IOBEPXHOCTb
CONPUKOCHOBEHHUS BEIIECTB).

[lonaTne o karanm3aropax W KaTanu3e. ['OMOTE€HHBI M TE€TEPOTCHHBIM KaTaju3.
®epmenThl. PepMEHTATUBHBIA KaTanu3 U ero mexanusM. lIpomoropsl. Karanutuueckue
snibl. UHruOuTOpBl. Mexanus3m JAeUCTBUS KaTaIn3aTOPOB.

OOpaTUMOCTh XMMHYECKHX peakiuil. Xumuueckoe paBHOBecue. (OOpaTumbie
XUMHUYECKHE peaKlnu, u3MeHeHue sneprun ['m60ca B obpatumom mpouecce. XUMUUECKOE
paBHOBECHME U €ro JAUHAMUYECKHil xapakrep. KoHCTaHTa XHWMHUYECKOTO pPaBHOBECHSI.
[Tpunnun Jle [arense. CMmenieHre XUMUYECKOTO PABHOBECHSI.

DNEeKTpOoIUTHIECKAs JUCCOLMALINS. DNEKTPOJINUTHI u HEIJICKTPOJIUTBHI.
DNEKTPOIUTUYECKAST JTUCCOLMALNS, MEXAHU3M JUCCOLMALMM BEIIECTB C Pa3IUYHBIMU
Bugamu cBs3u. CuibHble W cnabble 3meKkTpoiauThl. CTeneHb AUCCOLMALUU U ee
3aBHCUMOCTh OT pa3nuuHbiXx (aktopoB. Koncranta pauccommanmu. IIpoumsBenenue
pactBopuMocTtu. MornHoe npousseaeHue Boasbl. [lonstue pH. BogopoaHblii mokaszarens.
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Iunponus. T'maponu3 kak oOMeHHBI mporecc. OOpaTUMbIE W HEOOPATUMBII
TUAPOIN3 OPraHMYEeCKUX M HEOpraHMdecKux BemecTs. [maponus conen. ['mapoins
OpraHUYEeCKUX COCIMHEHHMM KaKk XUMMUYecKas ocHoBa oomeHa BemiecTB. [ uaponn3 ATD kak
OCHOBA 3JHEPreTMYecKoro oOMEeHa B JKUBBIX OpraHu3Max. [HApPOIU3 OpraHUYecKHX
COEJIMHEHUI B MPOMBIIIJIEHHOCTH (OMBUIEHHE KUPOB, NOJyYEHUE THIPOJIU3HOIO CIUPTA U
T. A.). YcuieHue U TMOJAaBJICHUE OOpPAaTUMOrO THApOJiM3a. 3HAYEHHE THApOJIM3a B
MPOMBIIIJIEHHOCTH U B OBITY.

Pacuemnvie 3aoayu. 1. Pacderbl 1O TEPMOXMMHUYECKUM YpaBHEHMSM. 2.
Brruncnenue TtemnoBoro 3¢dexra peakuuu IO TEmIoTe 00pa3oBaHUS pearupyromux
BELIECTB M MNPOAYKTOB peakuuu. 3. Omnpenenenne pH pactBopa 3agaHHON MOJISIPHOU
KOHLEeHTpauyu. 4. Pacder cpeqHell CKOPOCTH PEaKLUU MO0 KOHLEHTPALUAM pearupyronmx
BEIIECTB. 5. BhIUMCIEHUs ¢ UCMONb30BAHUEM IOHATHS «TeMIIEepaTypHbIl KO3 (UIUEeHT
CKOpOCTH peakiun». 6. HaxoxaeHne KOHCTaHThl PaBHOBECHUS PEAKIMHU 110 PABHOBECHBIM
KOHLEHTpPALMSIM U OIPEIeICHUE UCXOAHBIX KOHIIEHTPAllMii BELIECTB.

Jlemoncmpayuu. ANIOTPOIIHBIE TIPEeBpalieHus cepsl U ¢pocdopa. Peakumu, uaymime ¢
oOpa3oBaHueM Trasa, ocajgka Wid BojAbl. OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMU B
HEOPraHW4EeCKOW XUMHUHM (B3aMMOJAEHCTBHE LIMHKA C PAacTBOPAMU COJIIHOM KHUCJIOTHI U
cynbdara meau (I1)). OxkucauTenbHO-BOCCTAHOBUTEIBHBIC PEAKIIMN B OPTaHUYECKONW XUMUU
(okuceHHE anbAeTua B KapOOHOBYIO KHUCIIOTY — peaKkLusl «CepeOpsHOro 3epKajia» WU
peakiust ¢ rugpokcuaoM Mmeau (II), oxucienume 3TaHONa HAa MEIHOM KaTalau3aTtope).
N3yyeHne 3aBHCHUMOCTHM CKOPOCTH XUMHUYECKOM pEaKIMH OT KOHLEHTpAalMH BEIIECTB,
TeMIlepaTyphl (B3aUMOJAEHCTBUE THOCYJb(aTa HaTPUSl C CEPHOM KHUCIIOTOW), MOBEPXHOCTH
COIIPUKOCHOBEHMsI BEILECTB (B3aMMOJEHCTBUE COJSIHOM KHCIOTBI C TpaHylaMH U
MOPOIIKAaMU aJIOMUHUSA WIKA IHUHKA). [IpoBeneHne KaTaIMTUYECKUX pPeaKUui pa3iioKEeHUs
IIEPOKCHJIa BOAOPOAA, TOPEHMs caxapa, B3aMMOJCUCTBUSA MoAa W amoMuHusA. Kopposus
’KeJie3a B BOJAHOH cpefie ¢ ypoTponMHOM U 0e3 Hero. HaOnroneHne cMeleHuss XuMU4ecKoro
paBHOBECHS B CUCTEME:!

FeCl; + KSCN — Fe(SCN); + 3KCl.

CpaBHeHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMENIEHNE PaBHOBECHS
JUCCOIMaUU caadbiX KUCIOT. HAMKATOPBl U U3MEHEHUE MX OKPAacCKU B Pa3HBIX Cpenax.
HonHble peakuMyu M YCIOBUS HX IpoTekaHus. ['maponn3 kapOOHATOB, Cyiab(paToB H
CWJIMKATOB IIEJIOYHBIX MeTauloB, HuTpara cBuHua (II) mnm nuHka, xsmopuga aMMOHMSL.
CepHOKHUCIBIN U (PEPMEHTATUBHBIN THIPOIIU3 YTIIEBOIOB.

Jlabopamopnvle onvimul. 3. Pa3noxeHue nepokcua BOJAOPOJa C NOMOIIbIO OKCUIA
Meau (II) u xartanasel. 4. 3HakomcTBO c¢ Kosuekuued CMC, conmepkallx SH3UMBIL. 5.
Peakuuun, unymume c oOpa3oBaHHMEM oOcajKa, rasa WM BOJBl Ul OPraHUYECKUX H
HEOPraHWYECKUX ANIEKTPOIUTOB. 6. Pasnnunele ciayuyam ruaponusa coneil. MccnenoBanue
CpeJlbl paCTBOPOB C OMOUIBIO MHIAMKATOPHON OyMaru.

[Ipaktuueckas pabora Ne 1. CKOpOCTh XUMHUYECKMX pEakIuid. XUMHUUYECKOE
paBHOBECHE.

[TpakTrueckass pabora No 2. PemieHue SKCIEPUMEHTANIbHBIX 3a4ad IO TEMe
«I'moponnsy.

Tema 4. BemecTBa u ux cBoricTsa (59 4)

Knaccuduxanust HeopraHMyeckux BelecTB. BelecTBa NpocTele U CIOXKHBIE.
bnaroponnbie rassl. CpaBHUTENIbHAS XAPAKTEPUCTUKA MPOCTHIX BEIIECTB: METAJUIOB H
HEMETAJJIOB, OTHOCHUTENLHOCTh 3TOH Kiaccudukanuu. CloxHble BeUIeCTBa: OMHApPHBIC
COEIMHEHHUS (OKCH/]IbL, TAJIOTEHUIbI, CYJIb(UIBI U T. J.), THAPOKCHUIBI, COJIH.

[lonsiTHE O KOMIUIEKCHOM COE€IMHEHHH. OCHOBBI KOOPAMHALMOHHONW TEOPUHU
CTPOCHMS KOMILIEKCHBIX coeuHeHuii A. Bepuepa.
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JIOHOpHO-aKLIENITOPHOE B3aUMOJICHCTBHE KOMILIEKCOOOpa3oBaTeneid M JIMTaH[OB.
Koopannanmonnoe 4mcino KomIuiekcooOpasoBatens. BHyTpenHss W BHemHss cdepa
KOMILJIEKCOB.

Jucconuanysi KOMIUIEKCHBIX coeAnHeHui. [[pumMenenrne KOMIIEKCHBIX COEIMHEHUI
B XMMHUUYECKOM aHaJIN3€ U B MPOMBIILICHHOCTH, UX POJb B IPUPO/IE.

Knaccuduxammst oprannyeckux BemecTB. Kiaccubukaius opraHM4ecKux BEUIeCTB
MO0 CTPOCHUIO YIJIEpOAHONW 1enu (alMKINYeCKHe M LHUKIMYECKHE, HACBIIIEHHbIE W
HEHACBIIIEHHbIE,  KApOOLMKIMYECKHME U  TEeTEpPOIMKINYECKHE, apoMaTH4ECKue
YTIEBOJAOPOIbI). YTIEBOAOPOIbI (AJIKaHBI, AJKEHBI, AJIKUHBI, ITUKIOAJIKAHbI, aJIKaJUEHBI,
apeHsl, raJIOT€HONPOU3BO/IHBIE YIJIEBOJOPOJIOB). OyHKIHOHATBHBIE TPYIIIbI
(rugpokcuiibHasA, KapOOHWJbHAs, KapOOKCUJIbHAS, HUTPOTpyNNa, aMUHOTpyNnmna) u
KJaccU(UKaIMs BEIIECTB IO 3TOMY MpHU3HAKy. | eTepoyHKIMOHAIbHBIE COEIUHEHUS.
I'eTeponMKIMYECKHE COETUHEHUS.

Meramuibl. [Tomoxenne meramnoB B Ilepuonnueckon cucreme . M. Menaeneesa.
OcobeHHOCTH CTpoeHUss aToMOB M KpuctamioB. I[lomumopduszm. OOmue dusndeckue
CBOMCTBa MeTAIUIOB. PEPpOMATrHETUKH, TAPAMArHETUKU U TUAMATrHETUKHU.

DNEKTPOXUMUYECKUN psl HanpsokeHUuil MeramuioB. CTaHAApTHBIM BOJOPOIHBIN
anekTpos. CTaHmapTHBIE AIEKTPOAHbIE NOTeHHMANbl. OOIIMEe XUMHUYECKHE CBOMCTBA
METaJJIOB: B3aMMOJICHCTBUE C HEMETaUlaMH, BOAOW, OMHAPHBIMH COCAMHEHUSIMH,
KUCJIOTaMHU, COJISIMH. B3anMMOJIeiCTBME HEKOTOPHIX METAJZIOB C PacTBOpaMH IWIEIOYEH.
B3anmopeiicTBre akTUBHBIX METAUIOB C OPTaHUYECKHUMH coequHeHHSMH. OCOOEHHOCTH
pEeaKIMil METaJUIOB C a30THOW M KOHIIEHTPUPOBAHHON CEPHON KMCIIOTOM.

Kopposuss meramnos. llonsitue koppo3uu. XuMuuecKas U 3JIEKTPOXHUMHUYECKas
KOPPO3HUsL U CIIOCOOBI 3aIIUTHI METAJIIIOB OT KOPPO3UHU.

OO61ue crocoObl nofyuyeHus MeTamuioB. Meramibl B npupoje. OCHOBHbBIE CITOCOOBI
MOJIyYeHHs] METAJUIOB (TUPOMETAJLTY Prus, THIPOMETAIUTY PTHsL, SJIEKTPOMETALITyPrus).

DNEKTpOoau3 KaK OKHUCIHMTEIbHO-BOCCTAHOBUTENIBHBIM  IPOLIECC.  DIEKTPOJIU3
pacIuIaBOB  AJIEKTPOJMTOB. OJEKTPOJIU3 PacTBOPOB AJIEKTPOJMTOB C HHEPTHBIMU U
aKTUBHBIMU  3JIeKTpoAamu. Vcmonb3oBaHUE — BJIEKTPONM3a B IPOMBIIIEHHOCTH.
[anpBannueckue sneMeHTHl. [Ipoliecchl Ha 3JEKTpPOJaX B TalbBAHUUYECKOM 3JIEMEHTE.
AKKyMyIsTOp. TOIIMBHBIE 3JIEMEHTHI.

Metamnbl tnaBHbIx moarpym. Illemodnsie Meramnsl, oOmias XapaKTepUCTHKa Ha
ocHOBe nonoxeHus B [lepuoandeckoii cucreme anementoB . M. MeHneneeBa u cTpoeHUs
atomoB. [lonmyuenue, Qu3nyeckue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE IIEJIOYHBIX
METaJJIOB U UX COeAUHEHMUI. bepuuii, Marauii, men04YHo3eMeNbHbIE METAILIBI, KX 00IIast
XapaKTepUCTUKAa Ha OCHOBe mnosiokeHus B llepuogmueckoin cucreme snementoB /I, .
MenneneeBa u crpoeHusi aromoB. llodydenwe, Qu3uueckne M XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHUE WIEIOYHO3EMENIbHBIX METAUIOB M UX COEAUHEHUN. AJTIOMHHHI, CTPOCHHUE
aToMa, (pU3uYecKre U XUMUYECKHE CBOMCTBRA, TIOJYUYCHHE U IPUMEHEHHE.

Mertamipl TOOOYHBIX MOATPYMIL. XapaKTEPUCTHKA METAJUIOB MOOOYHBIX MOATPYII
o UX noJjioxkeHutro B Ilepuonnueckoit cucreme anementoB . 1. MenneneeBa u CTpoeHHIO
aTOMOB.

Menpb: ¢usznyeckue © XHUMHUYECKHE CBOMCTBA, IOJIy4YeHHE M IPUMEHEHHE.
Baxxnelinime coeTMHEHUS MEIU.

@usznueckue W XMMHUYECKHE CBOWCTBA, MOJYyYEHHME M IPUMEHEHUE IMHKA.
XapakTepuCcTHKa BaXKHEHIINX COeTMHEHUH (OKCH/Ia U THUIPOKCUIA [IUHKA).

dusnyeckue M XUMHUYECKHE CBOMCTBA, MOJYyYEHHE M NPUMEHEHHE XpoMa.
XapakTepuCcTHKa BAXKHEHIINX coequHeHui (okcuaa u ruapokcuga xpoma (l11), nuxpomarton
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U XpOMAaTOB ILIEJIOYHBIX MeTaioB). OCOOEHHOCTHM BOCCTAHOBJIEHHUS JUXPOMAaTOB B
3aBUCUMOCTHU OT CpEAbl PACTBOPOB.

duznyeckne M XHUMHYECKHE CBOMCTBAa, MOJYyYEHHE M NPUMEHEHHE MapraHia.
XapakTepuCcTHKa BaKHEUIINX COCTUHEHUIN: OKCHUIIOB, THIPOKCUAOB, coieil. OcoOeHHOCTH
BOCCTaHOBJICHHUS [IEPMAHIaHATOB B 3aBUCUMOCTH OT CpPEbl PACTBOPOB.

Hemerannel. Ilomoxenne HemeramnoB B Ilepuonmueckor cucreme [l U
Menpeneea. OcOOEHHOCTH CTPOEHUS aTOMOB U KPUCTAIIJIOB. AJIIIOTPOIIHSL.

biiaropoiHbie rassi.

OxucnurenbHblE W BOCCTAHOBUTENbHBIE  CBOMCTBA  HemeTauioB.  OOmas
XapaKTepUCTUKA BOJAOPOJHBIX COEMHEHNI HeMeTaimoB. OOmas XxapakTepuCcTHUKa OKCHIOB
Y TUAPOKCUI0B HEMETAIIOB.

I'amorenbl. CTpoeHHE aTOMOB TajJOr€HOB, WX CPaBHUTENIbHAS XapaKTEPUCTHKA.
CBoiicTBa MPOCTHIX BEUIECTB OOpa30BaHHBIX TajoreHamu. OKUCIUTEIbHBIE CBOMCTBA
raJIoreHoB. ['aJloreHoBOJOpO/IbI, UX CBOICTBA, CPaBHUTENIbHAS XAPAKTEPUCTHKA. XJIOp U
€ro0 COCIMHEHMS, HaxOXKJICHHE B TMPUPOAE, INOJIyYEHUE, CBOWCTBA, IIPUMECHEHHE.
XJIOpOBOJOPO U COJIAHAS KUCToTa. Xyopuasl. Kucinopoasnsle coeguHEHUs X10pa.

Xanpkorensl. HaxoxneHue kuciopoia M cepbl B INPUPOAE, IMOIYYEHHE WX B
MPOMBIIIEHHOCTH M Jaboparopuu. CBOMCTBAa KHUCIOpOAa M CEPbl: aJUIOTPOIHUS H
(bu3nyueckre CBOMCTBA aNIOTPOMHBIX

MoIU(pUKALUK; OKUCIUTEIbHBIE CBOMCTBA KHCIOPOAA M Cepbl B PEAKIUsIX C
MPOCTHIMHU BellecTBaMu. BoccraHoBUTENbHBIE CBOMCTBA cepbl. OKUCIEHHE KHCIOPOIOM
CIIOXKHBIX BemiecTB. OKUCIUTENbHBIE CBOMCTBA 030HA. [IpuMeHeHue Kuciaopojia U O30HA.
[Ipumenenune cepsl. CepoBOIOPOI, HAXOXKICHHE B NPUPOJE, IOIYyYEHUE, CTPOCHHUE
MOJICKYJIBI M CBOMCTBa: (Qu3uueckue u xumuuyeckue. CepoBOJOpOIHAS KHUCIOTa H
cynbduasl. Oxcun cepol (IV), ero cpoiictBa. CepHucras kuciota u ee conu. CepHas
KHCJIOTa: TMPOMBIIIJIEHHOE MPOU3BOACTBO, (U3MUYECKME M XHMMHUYECKHE CBOWMCTBa
(oxucnurenpHble 1 0OMeHHbIe). [Ipumenenmne cepHoit KucnoTel. CoIu CEpHOI KUCTOTHI.

A3zotr. Haxoxzaenue B npupoje, noiayudenue. CtpoeHne MoiieKyibl. OKUCIUTENbHbIE
U BOCCTAaHOBHUTENIbHbIE CBOMCTBa a3zora. I[IpumeHeHue a3zoTa. AMMHMAaK: MOIy4YEHHE,
CTpOEHUE  MOJIEKYJIbl, CBOHCTBAa (OCHOBHBIE, pEaKIMH KOMIUIEKCOOOpPA30BaHUs,
BOCCTAaHOBMTEJIbHBIE, OKHUCIIMTEIbHBIE, PEAKIUM C OPraHWYECKMMHU BEIIECTBAMU U C
yIJIEKUCTBIM Ta3oM). Coi aMMOHHSI U UX npuMmeHeHue. OKCuabl a30Ta, UX CTPOCHUE U
CBOICTBAa. A30THasi KUCJIOTA: MOJTy4YEHUE, CTPOEHUE MOJIEKYJIbl U cBoWcTBa. Hutpatsl, nx
TEpPMUUYECKOE pa3yioxkeHne. Pacno3HaBaHne HUTPATOB U UX TPUMEHEHHE.

®ocdop. Haxoxnenue B mpupone, MoiaydeHue. AIioTponuss u  (puMueckue
cBoiictBa Momudukanuid. OKHCITUTENbHBIE CBOWCTBA (pEakuu C MeTaulaMHu) U
BOCCTAaHOBHUTENbHBIE CBOMCTBa (Qochopa (peakmum ¢ TalOT€HAMH, KHCIOPOIOM,
KOHIIEHTPUPOBAHHOM cepHOil u a3oTHOM kuciotamu). Okcun docdopa (V). DochopHbie
KHCJIOTBI U UX COJIH.

VYrnepon. Haxoxnaenwe B mpupone. Asorpornuss U (U3HYECKUE CBOMCTBA
Moaudukanuii (moBTOpeHue). XUMHUYECKHE CBOMCTBA yTJEpoaa: BOCCTAaHOBUTEIHHBIC
(B3aMMO/ICHCTBHE C TaJIOTCHAMH, KHCIOPOJIOM, CEpOid, a30TOM, BOo0#, okcuaoM meau (1),
KOHIICHTPUPOBAHHON CEPHOI M a30THOM KHCIOTaMHU) M OKUCIUTEIbHBIE (B3aUMOJICHCTBHE C
METa/llaM{, BOJIOPOAOM, KpemHHeM, Oopom). IlomyueHue, cBOHCTBa M NIPUMEHEHHE
OKCHJIOB yTJIepo/1a. YTOJIbHAs KUCIIOTA U €€ COJIU.

KpemHunii. HaxoxkneHue KpeMHUS B NPUPOJE M €ro IoixydeHue. AmoTponus
CBOMCTBAa AaJUIOTPONHBIX MoaupuKkauuii kpeMmHus. BoccraHoButTenbHble (peakuuud c
raJIoreHaMH, KUCJIOPOJOM, PacTBOpPaMH IlEJIouel) U OKUCIUTENIbHbIE CBOMCTBA KPEMHHUS
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(peakuuu ¢ Metamiamu). [Ipumenenue kpemuus. OKcUJl KpEMHUS, KpEMHHUEBAsE KUCIIOTA U
ee coyid. CUIIMKaTHAsI MPOMBIIIUIEHHOCTb.

Kucnorsl opranmueckue u Heopranmuyeckue. CocraB, Kiaccuukamus U
HOMEHKJIATYypa HEOPraHWYECKHMX U OpraHu4eckux KucioT. IlomydyeHue BakHEHIINX
OpraHUYECKUX U HEOPTaHUYECKUX KUCIOT. XMMUUYECKHE CBOMCTBA (PEaKIUU C METaNIaMH,
C OKCHJIaMHM METalVIOB, C OCHOBAHUSIMH, C COJISIMH, cO crnupramu). OKHUCIUTEIBHO-
BOCCTAHOBHTEJIbHBIE CBOMCTBA KUCIOT. OCOOCHHOCTH CBOMCTB CEpPHOW M a30THOM KHCIIOT,
MYPaBbUHOU U IIABEJIEBON KUCIIOT.

OcHoBanusi opraHuveckue U Heopranmdeckue. CocraB, Kiaccuduxamus,
HOMEHKJIATypa HEOPTaHWYECKUX ¢ OPTaHUYECKUX OCHOBaHWH. (OCHOBHBIE CITOCOOBI
MOJIyYeHHs] THAPOKCUIIOB METAJUIOB (Ilefouel — peakiUs MU METAJUIOB U UX OKCHUIOB C
BOJIO, HEPACTBOPUMBIX OCHOBAaHMI — peakiuein oomena). [lonydyenrne aMmmraka 1 aMiUHOB.
XUMUYECKHE CBOMCTBA OCHOBAaHUW: IWIenoyed (peakiuu C KHUCIOTaMU, KHUCIOTHBIMHU
OKCHJIaMH, PACTBOpPaMHU COJIEM, C MPOCTHIMU BEIIECTBAMH, C TaJOUIAONPOU3BOJIHBIMU
YIJIEBOJIOPOJIOB, (DEHOIOM, JKUPAMH ); HEPACTBOPHUMBIX OCHOBAHHUH (peaKIuu ¢ KUCIOTaMU,
peaKkiuu pa3ioxKeHus).

AmdoTepHbie OpraHndYecKkue U Heopranudeckue coequHeHus. CriocoObl MOTyUYeHus
aMmdoTepHbIX coeluHEHH (aM(OTEPHBIX OCHOBAHMM M aMUHOKHCIIOT), UX XUMHUYECKHE
cBolicTBa. OTHOCUTENIBHOCTD JIEJICHUSI COEUHEHNI HAa KUCIOTHl U OCHOBAHUSI.

'eneTnyeckass CBA3b MEXKIy KJacCaMM OPraHUYECKMX M HEOPraHUYeCKHUX
coenuHeHul. IloHsATUST «reHeTHuYecKass CBA3b» M «reHEeTHYeCKul psg». (OCHOBHbBIE
MPU3HAKA TEHETUYECKOro psga. ['eHeTHudeckue psabl METAUIOB (Ha MpUMEpPE Kaablus U
Kese3a) U HeMeTaUIoB (Ha TMpuMepe cephl M KPEMHHUS) U TMEPEXOJHOr0 3JIeMEHTa (Ha
npuMepe altoMuHusl). ['eHeTu4eckre psifbl U TeHeTUYeCKasi CBA3b B OPraHUYECKONW XUMUHU.
EnnHCcTBO MHpa BemecTs.

Pacuemuvie 3a0auu. 1. Boluucinenue macchl win o0bemMa NPOAYKTOB PEAKIMH IO
U3BECTHOM Macce WIM OO0BbEMY HCXOJHOTO BEIIECTBA, COAEpXkAIIEro MpUMecH. 2.
Briuncnenne macchl MCXOJHOTO BEHIECTBA, €CIM M3BECTEH NPAKTUUYECKUN BBIXOA U
MaccoBasi €ro JoJisi OT TEOPETHYECKH BO3MOXXHOTO. 3. BbIUHCIEHUS MO XUMUYECKUM
YpaBHECHMSIM pEaKlMi, €CIU OJHO W3 pearupyrolnx BeEIIeCTB JaHO B H30bITKE. 4.
OnpeneneHue MOJEKYJSIPHON (OPMYJIbI BEIIECTBA 1O MACCOBBIM JOJISIM JJIEMEHTOB. 5.
Omnpenenenue MOJEKYISApHOH (OPMYIIBI  Ta3000pa3HOrO  BEHIECTBA 10 W3BECTHOU
OTHOCHUTEJIBHOM TJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB. 6. HaxoxkaeHrne MoJIeKy I pHON
dbopmynbl BemiecTBa Mo Macce (00bemy) TpoayKToB cropanus. 7. KomOwHMpOBaHHBIC
3a/1auu.

Hemoncmpayuu. Komnekmus  «Knaccupukanusi HEOPraHUYECKUX  BEIIECTBY.
[TonyueHne KOMIUIEKCHBIX OPTaHUYECKUX M HEOPraHWYECKUX COoeAMHEHUM. JleMoHcTpaims
cyxux kpucramtoruaparoB. Komnekuus «Knaccudukanus OpraHUYECKHUX BEIIECTBY.
Mogenu KpUCTANIMYECKUX PEIIeTOK MeTaioB. Kouekiuss MeTamioB ¢ pa3HbIMHU
(¢u3MYecCKUMH CBOMCTBaMHU. B3anMoaeicTBuE METAIOB ¢ HEMeTaulaMHu (LIMHKA C Cepoil,
QTIOMUHHS C HOJIOM), C pPacTBOpaMH KHCJIOT W Ienouedd. ['opeHune MeranioB (IIMHKA,
Keje3a, MarHus B KUCIIopojie). B3anmoselicTBie a30THONM M KOHIIEHTPUPOBAHHON CEepHOM
KHUCJIOT ¢ Meapl0. Koppo3usi MeTalioB B pa3MUHbIX YCIOBUAX U METObI 3alIUTHl OT HEE.
Komnekuss pyn. Boccranonenne menum u3 okcuaa meam (II) yrmem u Bomopomom.
Amomunotepmusi. BsaumopeiictBust cynbdata memu (II) ¢ xenezom. CocraBieHue
raJIbBAHUYECKUX JJIEMEHTOB. OIeKTposin3 pactBopa cyibbpara wmeau (II). OGpasis
LIEJOYHBIX METauioB. Peakius oKpaliMBaHUs TJIAMEHU COJISIMHU IIEJIOYHBIX METAJIJIOB.
B3anmonelicTBue mUTHA 1 HaTpUs C BOJOW U 3THIIOBBIM CIIUPTOM. B3auMoneincTteue HaTpus
¢ cepoii. O6pa3ubl metawioB [TA rpynmnel. BzaumonelictBue kanbiius ¢ Bojoil. ['openue
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MarHus B BOJIE€ U TBEPJOM YIJIEKHUCIIOM rase. KauecTBeHHbIE peaKkiuu Ha KATUOHBI MarHus,
Kanblusi, Oapusi. Peakmuu okpammBaHug IUIAMEHH COJsiMH MeTauioB [IA  rpymmsl.
Ucnonb3oBanne ruapokcuga mean (II) B KadecTBEHHBIX peakIUsIX OpPraHUYECKUX
coenunenuit. Ilepexox xpomara B muxpoMar U obOpartHo. [lomyueHue W uccienoBaHUE
cBoiictB ruapokcuga xpoma (III). OxkwucnurenbHble CBOMCTBA AUXpoOMara Kaywusl.
OkucnuTenbHbIE CBOICTBAa MEpMAaHTaHaTa Kalusg B PEAKIHUSIX C OPraHUYeCKUMU U
HEOPraHUYECKUMHU COEAUHECHUSIMH. MoOJenn KpPUCTAUIMYECKUX PEHIETOK HOJa, ajiMasa,
rpajura. B3peiB cMecu BoJgopoAa C KUCIOpOAOM (Tpemydero rasza). ['opeHue cephl,
dbocdopa u yras B kuciopoge. ObecuBeurnBanne OpoMHON (MOTHOM) BOJBI ITHUIICHOM.
l"anorensr (mpoctsie BemiecTBa). OKHUCIUTENbHBIE CBOMCTBA XJOpHON Boibl. [lomyueHue
COJISTHOM KHUCHOTHI U ee cBoMcTBa. [lonyuenne kucnopona. Ilomyyenue okcuaoB ropeHneM
MPOCTBIX W CJOXHBIX BEIIECTB. B3aumojeicTBue ceppl ¢ MeTaiaMu  (aJIFOMUHHEM,
LMHKOM, kene3oMm). [lomyueHue cepoBOOpoja U CEPOBOJOPOJHOM  KHUCIOTHI,
JI0Ka3aTeIbCTBO HAIWYUA CyJbPuA-uoHA B pacTBope. CBoMCTBAa CEpHOU KHUCIOTH. Cxema
MIPOMBIIIJIEHHON YCTaHOBKH (hpaKLIMOHHOM MeperoHku Bo3ayxa. [loayuenue u pasioxxeHue
xjopuga amMoHusa. Ilomydenne okcuma azota (IV) peakiueidt B3auMOACHCTBUS MEAH C
KOHIIEHTPUPOBAHHOM a30THOW KucimoTtod. B3aummopeiictBue okxcuaa azora (IV) ¢ Bomoii.
Paznoxxenue HUTpaTa HATpus, TOpeHHe yepHoro nopoxa. ['openue pocdopa, pacTBopeHue
okcuaa ¢docdopa (V) B BoJe M HUCCIENOBAHUE IOIYYEHHOTO PACTBOpAa HMHIUKATOPOM.
Komnekuuss npupoaHsix coeluHeHWil yriepoja. Kpucramimueckue peleTkud ajiMasza
rpadura. AncopOuus okcuna azora (IV) akruBupoBanubiM yriem. Ilepexon kapOonaTta B
ruApokapOoHaT U 00paTHo. KOUIeKIuu MpUpPOIHBIX CUIUKATOB U MPOIYKIIMU CUJIUKATHOMN
MIPOMBIIIJIEHHOCTH. B3anMoaeicTBre KOHUEHTPUPOBAHHBIX a30THOM M CEPHOM KHCIOT, a
TakKe pa30aBICHHOW a30THOW KUCIOTHI C MeNbI0. Peakius «cepeOpstHOro 3epkaiiay Uis
MYpaBbMHOW KHCJIOTHL. B3amMoJeiicTBHE aMMHaka U METHIIAMHUHA C XJOPOBOJOPOIAOM H
BOJIOM. B3ammopeiicTBue pacTBOpa THAPOKCHIA HATpus ¢ aMpOTEPHBIM THIPOKCHIOM
LMHKa WK aTfoMUHUSL. OCyILIECTBICHUE NPEBPAILICHUI:

1) Ca —»Ca0O — Ca(O
a3(P04)
P —>P205 — H3PO4
2) Cu— CuO —CuS04 —Cu (OH), —»CuO —Cu

3) C,HsOH
!
C,H,; — CH3COH —CH3;COOH
!

CH,OH—CH,0H

Jlabopamopnvle onvimoel. 7. O3HaKOMIIEHHE C 00pasllaMH MpeACTaBUTENEH pa3HBIX
KJIaCCOB HEOPraHMYecKuX BellecTB. §. B3aummojelcTBe MHOTOATOMHBIX CIHPTOB U
TJIIOKO3BI ¢ (PeTMHTOBOM KUAKOCTHIO. 9. KauecTBeHHbIC peakiu Ha HoHBI Fe2+ u Fe3+. 10.
O3HakoMieHre ¢ 0Opa3IiaMu MPeICTABUTENICH Pa3HbIX KJIACCOB OPraHUYECKUX BemiecTB. M.
B3aumopelictBue MeETaJJIOB C pacTBOpaMu KUCIOT U coseil. 12. O3HakomieHue c
kojuiekuue pya. 13. O3HakomiIeHME C KOJUIEKIUEH XUMUYECKMX HCTOYHUKOB TOKA
(barapeiiky, CBHHIIOBBIE AKKyMYyJSITOpPI W T. 1.). 14. B3aumoneicTBue amtOMUHUSA C
pacTBopaMu KHCJIOT W 1enoyed. 15. IlonmyyeHme u u3yyeHue CBOWCTB THUIPOKCHIA
amtoMuHus. 16. KauecTBeHHbIE peaklMM Ha KaTUOHBI Menu. 17. Pa3noxkenue ruapokcuaa
menu (Il). 18. [onyueHnue u ucciegoBaHue CBOMCTB IMApPOKcHaa MHKA. 19. KauecTBeHHBIE
peakiuu Ha rajoreHua-uoHbl. 20. O3HaKOMIIEHHE C KOJUICKIIMEH MPUPOIHBIX COCTUHEHUI
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ceppl. 21. KauectBeHHble peakuuu Ha cylnbpua-, cynb@ur- u cyinbdar-aHuoHsl. 22.
KauecTBeHHas peakuust Ha MOH aMMoHus. 23. Pacnio3HaBanue HutparoB. 24. KauecTBeHHas
peakius Ha pocdaT-anuon. 25. [lomydeHue yriekucaoro raa B3auMoJIeHCTBHEM MpaMopa
C COJSTHOM KHUCJIOTOM M HCCleAOBaHUE ero cBoWcTB. 26. KauecTBeHHass peakiusi Ha
kapOoHaT-aHuoH. 27. [lomydeHue KpeMHHEBOH KHCIOTHI B3aUMOJCHCTBHEM pacTBOpPA
CUJIMKATa HATPUs C CUJIbHOW KUCJIOTOM. 28. PacTBOpeHre KpeMHUEBOM KUCIIOTHI B IICJIOYH.

[Ipaktuyeckas padota Ne 3. [lomydyeHue ra3oB U U3y4eHHE UX CBOMCTB.

[Ipaktuyeckas pabora Ne 4. Penienre 3KCepUMEHTAIBHBIX 33/a4 110 OPraHUYECKOM
XUMUHU.

[Ipaktnyeckass pabora Ne 5. PemieHwe 5SKCHEpUMEHTANBHBIX 334ad 10
HEOPTraHUYECKON XUMUHU.

[Ipaktuyeckas pabora Ne 6. CpaBHEeHHE CBOMCTB HEOPTaHUYECKUX M OPTaHUYECKUX
COCIMHEHUM.

[Ipaktuyeckas padora Ne 7. ['eHeTnueckas CBs3b MEXAY KJIacCaMU HEOPTaHUYECKUX
Y OPraHUYECKUX BEIIECTB.

Tema 5. Xumus u obmectro (10 1)

XuMusi ¥ MPOU3BOACTBO. XUMUYECKAS] TPOMBILIIIEHHOCTh. XUMHUUECKasi TEXHOJIOTHUSI.
Chipbe Ui XMMHUYECKOM MPOMBINUIEHHOCTH. BoJa B XMMHYECKOW MPOMBIIUIEHHOCTH.
OHepruss Il XUMHUYECKOro Mpou3BoACTBA. HayuHble NPUHLUNBI XUMHUYECKOTO
MPOMU3BOJICTBA. 3allldTa OKpYyXKalollled cpeapl M OXpaHa TpyJa MOpPU XHUMHUYECKOM
mmpou3BojcTBe. IIpoM3BOACTBO aMMmHMaka M METAaHOJA B CPAaBHEHHHM. DHOTEXHOJIOTHS.
Hanotexnonorus.

XHUMHUS U CENbCKOE XO034MCTBO. OCHOBHBIE HAIPABICHUS XWMHU3ALUU CEIBCKOIO
X03sTUCTBA. Y 100peHus u ux Kinaccudukamus. XumMudeckas Meiaropaus mous. [lecturu st
1 uX Kiaccudukanus. XuMu3anus )KUBOTHOBOICTBA.

Xumuss U TOpoOJeMbl  OXpaHbl OKpykaromieid cpeabl. OCHOBHBIE (PAKTOPBI
XUMHUYECKOTO 3arpsi3HEHUs] OKpyskaromiei cpeapl. OxpaHa atMochepsl, BOJHBIX PECYPCOB,
3€MENBHBIX PECYPCOB OT XMMUYECKOIO 3arPA3HEHHUS.

XuMHsSIT W TOBCEJHEBHAs XW3Hb 4YenoBeKa. JlekapcrBa. Morwomue W YUCTAILIME
cpeacTBa. XMMHUUYECKUE CPEICTBA TUTHEHBI U KOCMETUKU. MeXayHapoaHas CHMBOJIMKA 110
YXOJy 332 TEKCTUJIbHBIMU HU3AENUSIMU. MapKUpOBKa Ha YMAaKOBKAX IMHUILEBBIX MPOAYKTOB U
nHpOpMaIHs, KOTOPYIO OHAa CUMBOJIM3UPYET.

Jemoncmpayuu. BuneodparMeHTsl MO NPOU3BOJACTBY aMMUaka M METaHOJA.
Cnaiigpl W Jpyrue BUAEOMaTepHalibl, WIIIOCTPUPYIOUIME OHO- W HAHOTEXHOJIOTHH.
Komnexknus «Munepanbubie yaoopenus». Komnekuus nectunuaoB. BugeodparmeHTs 1o
XUMHUYECKOW MEIMOpallud TOYB M XHMH3AIMU KUBOTHOBOJCTBA. BuaeodparMeHTh u
CIalJIbl 3KOJIOTMYECKOM TeMaTUKU. JlomaliHss, aBTOMOOWJIbHAs alTE€YKW U anTeyka
XUMHUYecKkoro kabunera. KoseKius MOIOIINUX U YUCTALIUX CPEACTB.

Jlabopamopnvie onvimol. 29. O3HakOMIIeHHE ¢ 00pa3liaMu CPeICTB OBITOBOM XUMUU
M JICKapCTBEHHBIX IMpENapaToB, HM3y4YCHUE WHCTPYKIMN K HHUM IO MPAaBHIBHOMY U
6e3zonacHoMy npumeHeHuto. 30. M3ydeHne MEXIyHApOJHOW CHUMBOJHUKH IO YXOAYy 34
TEKCTUJIbHBIMU U3JIEIUAMHU U MApKUPOBKH HA YIIAKOBKAX IMUILIEBBIX POTYKTOB.

Hroro 165 yacos

3. TemaTuueckoe INIAaHUPOBaHHUE

3. 1. TemaTnyeckoe mannposanue 10 kiacc
170 (u3 Hux 8 yacoB pe3epBHOE BpeMs)
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Tema Konnuects
0 9acoB
BBenenue 8
Tema 1. Ctpoenue u Ki1acCUpUKAIUSI OPraHUIECKUX COSAMHEHUI 15
OPraHUYECKUX COCTMHEHHI
Tema 2. XumMuyeckue peakiiui B OPraHMIeCKON XUMUHU 10
Tema 3. YrineBoaoposl 40
Tema 4. CiupThl U (heHOBI 10
Tema 5 Anpaerunbl. KeToHbl 10
Tema 6. Kap6oHOBBIE KUCIIOTBI, CIIOKHBIEC H(PHUPBI, HKHUPHI 13
Tema 7. YrneBoasl 13
Tema 8. A3zoTcoaepxaliyue CoOeTMHEHUS 13
Tema 9. Xumuueckuil IpakTUKYM 20
Tewma 10. buosornyecku akTUBHbIE BELIECTBA 10
PesepBHoe Bpems (PerieHne pacueTHbIX 3a/1a4) 8
Hroro
3.2. TemaTnueckoe miaaHupoanue 11 kiacc
165 yacoB (U3 HUX 7 YacoOB pe3epBHOe BpeMsi)
Tema Komnuects
0
4acoB
Tema 1. CtpoeHue aToma 12
Tema 2. Ctpoenue BemectBa. [{ucrnepcHble CUCTEMBI. 21
Tema 3. Xumudeckue peakuu 30
Tewma 4. BemecTBa u MX CBOMCTBa 59
Tema 5. Xumus u o01IECTBO 10
PesepBHOE BpeMst (pelieHne pacyeTHBIX 3a/1a4) 4
3.3. CBejieHus1 0 MPAKTHYECKUX, KOHTPOJIbHBIX padoTax
dopmbl | tpumectp | Il Tpumectp | Il Tpumectp | YueOHbIit
KOHTPOJIS roj
KOJIMYECTBO
10 kxnacc
KontponbsHas pabota 1 3 1 5
[TpakTrueckas pabora 18 18
11 kmacc
KonTposbhas pabora 2 1 1 4
[TpakTuyeckas pabora 2 S 7

Pa3padoTunk nporpamMmmasli
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A.B.ConoBbeBa, yunTenb XUMUHU BbICIIEH KBATU(PUKAIMOHHONW KaTerOpun




