AHHOTAIIAA K PABOYEH ITPOTPAMME
10 XUMMNn
10-11 KJIACCBI

PaGouas mporpamma mo xummm opHeHTHpoBaHa Ha ydammuxcs 10-11 xmaccoB u paspaboraHa Ha
OCHOBE CJICAYIOIINX JOKYMEHTOB!

1. ®epepanbHBIi TOCYIapCTBEHHBIH  0Opa30BaTENbHBIA  CTAHIAPT CPEIHETO  OOIIEro
obpazoBanus (manee — PI'OC) (yrBepxacH mpukazom MuHHCTepcTBa 00pa3oBaHusa U Hayku PO
oT 14.05.12 Ne 413);

2. TlpumepHas oCHOBHas 00LIEOOpa30OBaTElbHAs IPOrPpaMMa CPEIHErO OOIEro 00pa3oBaHMs
(omoOpena permieHueM  (eACpaNBHOTO  yY4EOHO-METOAUYECKOTO OOBCIUHEHUS 10  OO0IIeMy
oOpa3oBanuto (TpoTokoia oT 28.06.16r. Ne2/16-3);

3. T'abpuensn, O. C. IIporpamma ocHOBHOTO 00I1ero oopa3oBanus. Xumus. 8-11 kimacchi».

M.: [Ipoda,2012. ®I'OC

Pabouas mnporpamma oOecrieyeHa Y4YeOHHMKAMH, YYCOHBIMH ITOCOOMSMH, BKIIIOUCHHBIMU B
(denepanbHBIA TIepevYeHb YIeOHMKOB, peKOMeHIyeMbix MmuHOOpHayku P® kx ncmonmp3zoBaHuio (TpuKas
Muno6paayku P® ot 31.03.2014 Ne 253 ¢ uzmenenusimu ot 08.06.2015 Ne 576, ot 28.12.2015 Ne 1529,
0126.01.2016 Ne 38, 21.04.2016 Ne 459, ot 29.12.2016 Ne 1677, ot 08.06.2017 Ne 535, ot 20.06.2017 Ne
581, ot 05.07.2017 Ne 329:

1. I'abpuensa, O. C. Xumwus. 10 kmacc: yaeOHUK aist o0meoopa3zoBaTenbHbIX yupexknenuit/ O. C.
I'abpuensa — M.: [lpoda, 2019. — 271 c.;

2. T'abpumensn, O. C. Xwumusa.ll xmacc: yue6nuk / O. C. 'abpuensH. — 5-e u3zd., CTEPEOTHIL. -

M.:lpoda, 2019. —319 [1] c;

[TporpamMmoii OTBOAUTCS HA U3yYEHUE XUMUU 32 2 rojia o0yueHusi — 68 4 (1 4 B Hezenio).
B ToMm uuce:

10 xyacc
Konmponvnan Ilpakmuueckasn
Jlabopamopnuie onvimut
paboma paboma

Nel «Yeneeo0opoowi» Nel Ne 1. Onpeoenenue snemenmno2o cocmasa

Ne2 «Obobwenue «Hoenmughuxayus Op2aHU4ecKux coeOuHeHull

3HAHUU NO Kypcy Op2aHUYeCcKUx Ne 2. Uzeomoenenue mooenei MoneKy

OP2AHUYECKOU XUMUUY |  COEOUHEHUI» Y21e8000p0008
No2 «Pacnosnasanue | Ne 3. ObuapyiceHue HenpeoeibHbIX
niacmmacc u COeOUHEHUTl 8 HCUOKUX HepmenpooyKkmax
B0JIOKOH) Ne 4. [lonyuenue u ceoucmea ayemuiena

MNe 5. Osnaxomnenue c konnexyueu « Hegpmo
U nPoOyKkmol ee nepepadbomruy

Ne 6. Ceoticmea smunosozo cnupma

Ne 7. Ceoticmea enuyepuna

MNe 8. Ceoticmsa ¢hopmanvoezuoa

Ne 9. Ceoticmea ykcycHotl Kuciomol

Ne 10. Ceoticmesa scupos

Ne 11. Cpasnenue ceoticme pacmeopos Mulid
U CIMUpanbHO20 NOPOUKA

Ne 12. Ceoucmea enioxo3wi

Ne 13. Ceoticmea kpaxmana

Ne 14. Ceoticmesa b6enxos

Ne 15. Osnakomnenue ¢ oopasyamu
NIAcmMmMacc, 80J10KOH U KAY4YKO8




11 kmmacc

Koumponvnwie pabomut Ilpaxmuueckue pabomul
Nel «Cmpoenue sewgecmsar Nol «llonyuenue, cobuparue u pacnosHasanue
Ne2 «Obobwenue 3nanutl no Kypcy oowetl 2a306»
Xumuuy Ne2 Pewenue sxcnepumenmanvuelx 3a0ay Ha
uoeHmupurayuio Op2aHUu4ecKux u
Heop2aHuyecKux coeOuHeHull.

Jlabopamopnuvie pabomot

1. Koncmpyuposanue nepuoouyeckoii mabauysl 91eMeHmMOo8 ¢ UCNONb308AHUEM KAPMOYEK.

2. Onpedenenue muna KpUCMAaiIu4ecKou peuemKu 8eujecmsd u OnUCanue e2o C8oUCms.

3. O3naxomnenue ¢ KoarreKyuel NOIUMEPOs. NIACMMACC U 80TOKOH, U U30EUS U3 HUX.

4. Hcnvimanue 600bl Ha JcecmKoCmy. Y cmpaHerue Jcecmkocmu 600bl.

5. O3naxomnenue ¢ MUHEPANLHBIMU 800AMU.

6. O3HakomneHue ¢ OUCNepCHbIMU CUCTEMAMU.

7. Peaxyus 3ameweHus Mmeou dcene3om 8 pacmeope MeoHo20 Kynopocad.

8. Peakyuu, uoywue c obpazosanuem ocaoka, easd u 600bul.

9. Ilonyuenue kucnopooa paznoxceHuem nepoKkcudd 6000pooa ¢ NOMOUBIO OKCUOA Map2anHya
(IV) u kamanaswei colpoco kapmogeis.

10. Ilonyuenue 6000poda e3aumooeucmeuem KUCI0mbl C YUHKOM.

11. Paznuunvle cuyuau euopoausa coell.

12. HUcnvimanue pacmeopog Kuciom, 0CHOBAHUL U COnell UHOUKAMOPAMU.

13. B3aumooeticmsue cONsAHOU KUCIOMbL U pACMBOPA YKCYCHOU KUCIOMbL ¢ MEMANLIAMU.

14. Bzaumooeticmaue consaHOU KUCIOMbL U pACMBOPA YKCYCHOU KUCIOMbL C OCHOBAHUAMU.

15. Bzaumooeticmsue cONsIHOU KUCIOMbL U pACMBOPA YKCYCHOU KUCIOMbL C CONAMU.

16. Ilonyuenue u ceoticmea HepacmeoOpPUMbLX OCHOBAHUL.

17. I'uoponu3 x10puoos u ayemamos WeiouHblX Memaiios.

18. O3naxomnenue ¢ KoIeKYUaMU: a) Memaiios, 6) HemMemaiios, 8) KUCIOm, 2) OCHOBAHULL,; O)
MUHEPANo8 U OUONOSUYECKUX MAMEPUAN08, COOePAHCAUUX HEKOMOpble COJI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YUYEBHOTI'O IIPE/IMETA

B obGnactu npeomemmnvix pezynbmamoeé v3ydeHUE XHMHUHU MPEIOCTABISACT YUYECHUKY
BO3MOXXHOCTh Ha CTYIIEHHU CPEIHEro (MOJIHOro) od1ero oopa3oBaHusl HAyUYUThCS Ha Ha30BOM
YpOBHe

1) B nosnasamenvroii cghepe:

a) J1aBaTh ONPEICIICHUS U3YYCHHBIM TOHATHSIM;

0) omnHCHIBaTH JIEMOHCTPAIMOHHBIE W CAMOCTOSITEIBEHO TPOBEJCHHBIE SKCIEPUMEHTEHI,
UCTIONB3YS JITISl 3TOTO €CTECTBEHHBIN (PYCCKUI, POJTHOM) S3BIK U S3bIK XUMHUU;

B) OOBSCHATH CTPOCHHE W CBOWCTBA W3YyYCHHBIX KIACCOB HEOPTraHMYECKUX U
OpPraHUYECKUX COeIMHEHUH;

I) KJIacCU(PHUIMPOBATH N3yUCHHBIC OOBEKTHI U SIBIICHHS,

J) HaOM0IaTh IEMOHCTPUPYEMBIE U CAMOCTOSITENILHO ITPOBOIUMBIE OTIBITHI, XUMHUYECKUE
pEaKIHH, MPOTEKAIOIIHE B IPUPOE U B OBITY;

€) MHCCIe0BaTh CBOMCTBA HEOPTaHMYECKUX M OPraHMYECKUX BELIECTB, OMPEICNATh MX
NPUHAJIE)KHOCTh K OCHOBHBIM KJIACCaM COCTUHECHUH;

k) 0000maTh 3HAHUS U JeTaTh 0OOCHOBAaHHBIC BBIBOIBI O 3aKOHOMEPHOCTSIX M3MEHEHUS
CBOMCTB BEIIECTB;

3) CTPYKTYypHpOBaTh yueOHYI0 HH(OpMAaIHIo;

W) UHTEPIPETUPOBATH HHPOPMAIIHIO, TTOTYYCHHYIO U3 IPYTHX UCTOYHHUKOB, OIICHUBATH €€
HAYYHYIO IOCTOBEPHOCTH;




K) OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHHS] XMUMHUYECKUX PEaKIUH, MPOrHO3HPOBATH
BO3MOXXHOCTh HUX TIPOTEKaHHMs Ha OCHOBE 3HAHUW O CTPOCHMM BEIIECTBA M 3aKOHOB
TEPMOUHAMUKY;

J) OOBSACHATH CTPOCHHE aTOMOB DJIEMEHTOB |—4-ro NEepuoAOB C HCIOIb30BAHHEM
AIIEKTPOHHBIX KOH(PHUTypaIHii aTOMOB;

M) MOJEJIMPOBATh CTPOEHUE MPOCTEHIINX MOJEKYJT HEOPraHWYeCKUX M OpPraHuYecKUX
BEIIIECTB, KPUCTAIIIOB,;

H) MPOBOJUTH PACUYEThI 10 XUMUYECKUM (HOpMYJIaM U ypaBHEHUSM;

0) XapaKTepH30BaTh N3yYCHHbIE TCOPHH;

1) CaMOCTOSITEIbHO J00bIBaTh HOBOE JJIsi ce0si XMMUYECKOE 3HAHHE, UCHOIb3Ys IS
3TOTO JIOCTYIHbIE UCTOYHUKH WH(POPMAIINH;

2) B YEHHOCMHO-OPUEHMAYUOHHOU chepe — TPOTHO3UPOBATH, AHAIU3UPOBATH U
OLICHMBATh  TOCIEACTBUS U OKpYXKalomeW cpeasl  OBITOBOM |
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKa, CBSI3aHHOM ¢ MepepadoTKon
BEIIIECTB;

3) B mpyoosou cghepe — CaMOCTOATEIBHO IUIAHUPOBATH M MPOBOIMTH
XUMHUYECKHA JKCIEPUMEHT, COOMogas mpaBwia Oe3omacHo paboTel ¢
BelIeCTBaMH U J1a00paTOPHBIM 000PYIOBAHHEM;

4) B cepe usuueckou Kyarbmypbl — OKa3blBaTh IMEPBYIO IOMOIIb IMPH
OTpaBJCHMSX, OXOraX M JAPYrdX TpaBMaX, CBS3aHHBIX C BEHIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHUEM.

10 - 11 kaace
BoinyckHuK Ha 6230BOM YPOBHE HAYYHUTCS:

® packpbIBaTh Ha MPUMEPAX POJIb XUMUU B (DOPMUPOBAHNH COBPEMEHHON HAyUYHOU
KapTHUHBI MUPa U B MPAKTUYECKOU JESITEIIbHOCTH YEJIOBEKa;

® JIEMOHCTPHPOBATH HA IPUMEPAX B3aUMOCBSA3b MEXIY XUMUEH U JPYTUMHU
€CTECTBEHHBIMU HAayKaMU;

®  packphIBaTh Ha IpUMepax MOJIOKEHUs TEOpUN XUMHUYecKoro crpoenus A.M. Bytieposa;

e moHMMAaTh (uznueckuii cmbich [lepuonnyeckoro 3akoHa /[.1. Menneneesa u Ha ero
OCHOBE OOBSICHSITh 3aBUCUMOCTh CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa30BaHHBIX UMU
BEILIECTB OT JIEKTPOHHOTO CTPOEHHUSI aTOMOB;

e OOBSACHATH MPUYMHBI MHOTOOOpA3Hsl BEIIECTB HA OCHOBE OOIIMX MPEACTaBIEHUN 00 HX
COCTaBE U CTPOEHUU;

® TIPUMEHATH NMPABHIIA CHCTEMATUYECKON MEXIYHAPOIHOW HOMEHKIIATYPHI KaK CPeICTBa
paznuyeHus U UACHTU(PUKAIINHN BEIIECTB TI0 UX COCTaBY U CTPOCHHIO;

® COCTaBJIATh MOJIEKYISPHBIC U CTPYKTYpPHBIC (DOPMYIIBI OPTAHUYECKUX BEIIECTB KaK
HOcHTeNel nH(OopMaIK O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAIIEKHOCTH K
ONpEeACTICHHOMY KJIacCy COEUHEHU;

®  XapaKTEepU30BaTh OPraHUYECKUE BEILIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM,
yCTaHaBIMBATh IPUYUHHO-CIIECJCTBEHHbIE CBSA3U MEXIY JaHHBIMHU XapaKTEPUCTUKAMH BEIIECTBA;

® TPUBOJUTH MPUMEPHI XUMHYECKUX PEAKIINil, pACKPHIBAIOIINX XapaKTEPHbBIE CBOMCTBA
TUTIUYHBIX MIPEICTABUTENEH KIIACCOB OPTaHUYECKHUX BEIIECTB C IENbI0 UX WACHTU(DUKAIINY U
00BsicHEeHUs 00J1aCTH IPUMEHEHUS;

® TIPOTHO3MPOBATH BO3MOKHOCTH MTPOTEKAHUS XUMHUYECKUX PEaKIMii Ha OCHOBE 3HAHUH O
TUTIAX XUMUYECKOH CBSI3M B MOJICKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

® HCIOJIb30BaTh 3HAHUA O COCTaBE, CTPOCHUHN M XMMUYECKUX CBOMCTBAX BEUIECTB JIJIs
0e30MacHOTO MPUMEHEHHS B MPAKTHYECKOU NIEATETbHOCTH;

® TIPHUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIIOIB30BAHUS IPOYKTOB MepepadoTku HehTH U
MPUPOHOTO T'a3a, BLICOKOMOJIEKYISIPHBIX COETMHEHUH (TTOIUATHIIEHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);



® TIPOBOAMTH OIBITHI 10 PACTIO3HABAHHUIO OPTraHUYECKHUX BEIECTB: INIUIEPUHA, YKCYCHON
KHCJIOTHI, HETIpeIeTIbHBIX JKUPOB, TIIOKO3bI, Kpaxmasa, OEJIKOB — B COCTaBE MUIIEBBIX MPOYKTOB
U KOCMETHYECKUX CPE/ICTB;

e BJaJETh IPaBUIAMU U MpueMamMu 0e30macHoi paboThl C XUMUYECKUMU BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHUEM;

® YCTaHABJIHMBATh 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIUi U CMEIICHUS XUMUYECKOTO
PaBHOBECHSI OT Pa3IMYHBIX (DAKTOPOB C IEIBIO OMPEIEIICHUS] ONTUMAIbHBIX YCIOBUI
MPOTEKAHUS XUMHUYECKHUX TPOIIECCOB;

® [IPUBOJUTH IPUMEPHI THIPOJINA3A COJIEH B IIOBCEJHEBHOM KU3HU YEJIOBEKA;

® TIPUBOJUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI B IPUPO/IE,
IPOM3BOJICTBEHHBIX MPOLIECCaX U KU3HEACATEIILHOCTH OPraHU3MOB;

® IPUBOJIUTH MPUMEPHI XUMUYECKUX PEAKIUI, pACKPBIBAIOIINUX OOIINE XUMHUYECKUE
CBOICTBA MPOCTHIX BEUIECTB — METAJIIOB U HEMETAILJIOB;

® TPOBOAMTH PACUETHI HA HAXOXKIECHHE MOJIEKYISIPHOHN (OPMYITBI yIIIeBOI0pOa TIO
MPOJYKTaM CTOPaHMs U [0 €r0 OTHOCUTENBHOMN TNIOTHOCTH M MaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTAB;

e BJaJETh IPaBHIaMU OE30MACHOTO OOPAIIEHHS C €KUMHU, TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XHUMHH;

® OCYHIECTBJIATH MOMCK XMMUYECKON HH(POPMAITUH 110 Ha3BaHUAM, UICHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

® KPUTHYECKH OIICHUBATh U MHTEPIIPETHUPOBATH XUMUUECKYIO HH(OPMAIIHIO,
COJIeprKallyocsl B COOOIIEHHIX CPEJICTB MaccoBoi nHbopMaluu, pecypcax HTepHera, Hay4HO-
HOIYJISIPHBIX CTAThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON

® KOPPEKTHOCTH B LIEJSX BBIABICHHS OIIMOOYHBIX CYXJIEHUH U (OopMUpOBaHUS
COOCTBEHHOH TTO3HIINY;

® [pPEICTABJIATH MYTH PELIeHMs II100albHBIX MPOOJIEM, CTOSIIMX IEpe]l YeTOBEUYECTBOM:
HKOJIOTHUECKUX, IHEPTeTHUECKUX, CHIPbEBBIX, M POJIb XMMUHU B PEIIEHUH 3THX MPOOIeM.

BbinycKHUK HA §230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYHTHCS:

®  WITIOCMPUPOBAMb HA NPUMEPAX CIAHOBIEHUE U IBOTIOYUID OPSAHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCTOPUYECKUX IMANAX ee pa3eumusi;

®  UCNONBL3068AMb MEMOObl HAYYHO2O NO3HAHUS NPU BbLINOJIHEHUU NPOEKMO8 U Y4eOHO-
UCCNe008amenbCKUX 3a0a4 NO U3Y4eHUI0 C80UCM8, CNOCOO08 NOTYYeHUs. U PACTIOZHABAHUSL
OPeAHUYECKUX BeUjeCME;

®  00BACHAMb NPUPOOY U CNOCOOBL OOPAZ0BAHUA XUMUYUECKOU CBA3U. KOBANEHMHO
(nONAPHOU, HENONAPHOLL), UOHHOU, MEMALTUYECKOU, B0OOPOOHOU — C Yelblio ONpedeieHUs
XUMUYECKOU AKMUBHOCU 8EUeCE;

®  YCMAHABIUBAMb 2EHEMUYECKYIO C83b MeHCOY KIACCAMU OPAHUYECKUX eujecms Oisl
000CHOBAHUS NPUHYUNUATILHOU B03MONCHOCIU NOJYYEHUS OP2AHULECKUX COeOUHEHUT 3A0AHHO20
coCmasa u cCmpoeHus;

®  YCMAaHaBIUBAMb 83AUMOCEA3U MexCOy pakmamu u meopuetl, NPUYUHOU U cledcmeuem
npU ananuze npooIeMHbIX CUMYayuti U 060CHOBAHUU NPUHUMAEMBIX PEULeHUL Ha OCHO8e
XUMUYECKUX 3HAHUU
COIEPKAHUME YUYEBHOI'O IIPEJIMETA

10 xmacce
BBenenue
[Ipenmer  opranmueckoid  xumuu. CpaBHEHHE  OpPraHMUYECKHX  COECOUHEHMH  C
Heopranu4decKnMu. IIpupoHele, HCKYCCTBEHHBIE M CHHTETUYECKHE COCINHEHUS.
Tema 1. Teopusi cTpoeHHs OPraHMYECKUX COeTUHEHMI



BanentHocTh. XMMHYECKOE CTPOEHHME KaK IOPSAIOK COECIMHEHUS aTOMOB B MOJIEKYJE
COTJJaCHO MX BaJIEHTHOCTU. (OCHOBHBIE TMOJOKEHHUS TEOPUM XHUMHUYECKOTO CTPOECHUS
OpraHMuYecKUx coeauHeHuil. [loHATHE O TOMOJIOTMM M TIOMOJIOTaX, M30MEPUM U H30Mepax.
Xumuyeckue GopMysIbl U MOJIETH MOJIEKYJ B OPraHUYECKON XUMUH.

JemoHcTpanuu. Mozenu MOJIeKyJ TOMOJIOTOB U U30MEPOB OPraHUYECKUX COETUHEHUM.

Tema 2. ¥YriieBOAOPOAbI M UX NPUPOAHBbIE HCTOYHUKH

[Tpuponusiii Ta3. A i1 k a H bl. [IpupoaHslii ra3 kak TOIIMBO. ['OMOJIOrMYecKuil pan,
M30MepUsl U HOMEHKJIaTypa ajlKaHOB. XHMMHUYECKHE CBOMCTBA ajJKaHOB (Ha MpUMEpe MeTaHa U
3TaHa): TOPEHUE, 3aMEILEHUE, PA3JIOKEHUE U IeruipupoBaHue. [[puMeHeHe ankaHoB Ha OCHOBE
CBOMCTB.

A 1 K € H bl. DTUJICH, €ro MNoJIydeHue (IEruJApupoBaHUEM 3TaHA U JIETUApaTalUeH
ATaHOJIA).

XVUMHUYECKUE CBOMCTBA JTWUJIEHA: TOPEHUE, KAYECTBEHHBIE pEaKLUMM, TUpaTanus,
nonumepuszanus. [lonmstuiieH, ero cBoiicTBa u npuMeHeHnue. [IpuMeHeHne 3TUiIeHa Ha OCHOBE
CBOMCTB.

AnkagueHb U KayuyKk u. [louarue 06 ankaaueHax Kak yrieBoJopoiax ¢ ABYMsI
JIBOMHBIMHU CBSI3IMH. XUMHUYECKHE CBOMCTBa OyTanuena-1,3 u wu3omnpeHa: oOeCIBEUYMBAHHE
OpoMHOIi BOABI U MOJIMMEpPHU3alvs B Kaydyku. Pe3uHa.

A 1 K U H bl. AUETUIIEH, €r0 IMOJIy4eHUE MUPOJIN30M METaHa U KapOUIHBIM CIOCOOOM.
XvMHYeCKHe CBOWCTBA alleTUIEHAa: TOpeHue, oodecliBeunBaHne OpPOMHOM BOJIbI, TPUCOEAUHEHNE
XJIOpOBOAOpoJa u ruapaTanus. [[pumeHeHue aleTuineHa Ha OCHOBE CBOMCTB.

b e 1 3 0 1. [Tonyyenue 6eH30I1a U3 reKcaHa U aleTUIeHa. XMMHUYECKHe CBONCTBA OeH30Ia!
rOpeHue, raloreHupoBanne, HUTpoBaHue. [lpumenenne 6eH301a Ha OCHOBE CBOMCTB.

H e ¢ T 5. CocraB u nepepabotka nHedptu. Hedrenpoaykrel. beHsun u monstue 06
OKTaHOBOM YHCJIE.

JNemoncTpanuu. ['openue anermwneHa. OTHOIIEHME 3TWIIEHA, alleTWiIeHa M OeH3osa K
pacTBopy ImepmaHraHata kanus. llodydeHuwe OTWiIEHa peakuuen AeruapaTalii >TaHoJja,
alleTuieHa KapOWJHBIM crocoOoM. PasnoxkeHue Kaydyka TpuU HarpeBaHWHM, HCIBITAHUE
MIPOJIYKTOB Pa3jIoKeHUs Ha HenpeaenbHoCcTh. Komekuust o6pa3iioB HedTH 1 HePTEmpoOayKTOB.

JlabopaTopubie omnbITbl. 1. OmnpeneneHue >IEMEHTHOIO COCTaBa OPraHMYECKHX
coenquHeHuil. 2.M3roToBneHue Mopened  MoJeKya — yriaeBoaopoio. 3. OOHapyxeHue
HeNpeiebHbIX COeIMHEHUN B xKUIKUX HedrenponykTax. 4. [TosyueHne 1 CBOWCTBa alleTUIICHA.
5. O3nakomieHue ¢ Kosutekueit «HedTs U IpoayKThI €€ epepaboTKu.

Konmponvnaa pavoma Nel no meme: «Yznee000pooviy

Tema 3. Kuciopoacoaepxaiiue opraHuyecKue COeJWHEHHUS] M MX HPHPOIHbBIE
HCTOYHUKH
EnuHCTBO XMMHUYECKOW OpraHu3alyd >KUBBIX OPraHU3MOB. XHMHUYECKHH COCTaB JKHBBIX
OpraHU3MOB.

C o u p 1 bl. [lonydenue sTaHona OpOXKEHHEM TJIIOKO3bl U TUApATalMeil STUIICHA.
['mapokcunpHas rpynna kKak (yHkiuoHanbHas. IlpencraBieHne o BOJOPOIHONM — CBS3H.
XUMHYeCKHE CBOMCTBA 3TAaHOJIA: TOPEHUE, B3aUMOJECHCTBHE ¢ HaTpUeM, 00pa3oBaHHe MPOCTHIX U
CIIOKHBIX 3(QUpPOB, OKHCICHHE B anpaeruia. IIpuMeHeHHe 5TaHONa Ha OCHOBE CBOMCTB.
AJIKOTOJIM3M, €T0 MOCIEACTBUS U MPEAYIPExKICHUE.

[TonsiTie O mpenenbHBIX MHOTOATOMHBIX CHHMpTax. [JIMIEpUH Kak MpeacTaBUTENb
MHOTOaTOMHBIX cnupToB. KauecTBeHHasi peakuusi Ha MHOroaroMHble cnupThl. llpuMeHenue
[JIALIEpUHA.

® e H 0 1. Ilonmydyenue ¢eHosla KOKCOBaHMEM KaMeHHOTO yriis. B3zanmHOoe BiusHHE
aTOMOB B MOJIEKyJie (peHOJa: B3aUMOJICHCTBHE C THAPOKCHIOM HATPHsl U a30THOM KHCIOTOM.
[Ipumenenue heHoaa Ha OCHOBE CBOMCTB.

A n1p nerun sl [lonydeHne anbIeruioB OKMCIEHUEM COOTBETCTBYIOIIMX CIUPTOB.
XUMHYECKUE CBOWCTBA albJACTHUIOB: OKHCICHHE B COOTBETCTBYIOLIYIO KHUCIOTY U



BOCCTAHOBJICHHE B COOTBETCTBYIOIIUK ciupT. [IpumeHeHune opmanpaeruaa u aneTaibIeruaa
Ha OCHOBE CBOWCTB.

Kapb6bounoBse kKuciao T bl [loryueHrne kapOOHOBBIX KHCIOT OKHCICHHEM
anbaeru1oB. XMMHUECKHUE CBOICTBA YKCYCHOW KHMCJIOTBI: OOIIME CBOICTBA ¢ HEOPraHUYECKUMU
KHCIIOTAaMU W peakius 3repudukanuu. [I[puMeHeHne YKCYCHOW KHCIOTHI Ha OCHOBE CBOWCTB.
Beicuimne )xupHbIE KUCIOTHI HA IPUMEPE MATTbMUTUHOBOW U CTEAPUHOBOM.

CnoxHbB € 20 ups Hu X HUD bL [logydeHue cloxHbIX 3(QUPOB peaxiuei
srepuduxanyuu. Crnoxxusie 3¢upsl B Npupoje, ux 3HaueHue. [IpumeHenne cioxHbIX 3(QUpPOB Ha
OCHOBE CBOMCTB.
Kupbl kak crnoxsble 3¢Gupbl. XHUMHUYECKHE CBOICTBA KHPOB: TUAPONHU3 (OMBUICHHE) U
TUAPUPOBAHUE KUIKUX KUPOB. [[puMeHeHne KUpoB Ha OCHOBE CBOMCTB.

Y rieBo bl YriaeBoabl, 3HAYEHUE YIIIEBOJOB B KUBOM MPUPOJIE U B )KU3HU YETIOBEKA.

I'moko3a - BEmeCcTBO C ABOWCTBEHHON ()YHKIMEH - allbJeTUIOCTUPT. XUMHUECKUE CBOHCTBA
[JIIOKO3bI: OKHCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAQHOBJIIEHHE B COpOUT, OpokeHue
(MOJIOYHOKHCIIOE U cUpTOBOE). [IpriMeHeHune riItoKo3bl Ha OCHOBE CBOMCTB.

JemoncTpanuu. OkucieHre coupra B anbaeru]. KauecTBeHHass peakuus Ha
MHOTOaTOMHBIC CrHPThL. Koyutekmusi «KaMeHHBI Yroidb W TMPOAYKTHI €Tr0 MepepadOTKI.
KauectBennsle peakiuu Ha (eHon. Peakius «cepeOpsHOro 3epkajiay albJeruI0B U TIIIOKO3BL.
OxucneHue anbAeruioB U INIIOKO3bl B KUCIOTHI ¢ ToMolbto ruapokcuaa meau (1I). Ilomyuenue
YKCYCHO-3TUI0BOTO 3¢upa. KauecTBeHHas peakuus Ha Kpaxmal.

Jladoparopubie onbIThl. 6. CBoiicTBa 3THIIOBOTO criupTta. 7. CBOMCTBa riaunepuHa. 8.
CaoiictBa ¢opMmanpaeruga. 9. CsoiictBa ykcycHol kuciotel. 10. CpoiictBa >xupos. 11.
CpaBHEHHE CBOMCTB pacTBOPOB MbLIa M CTHpPaJIbHOrO mopomika. 12. CBoiicTBa moKo3bl. 13.
CaoiicTBa Kpaxmaina.

Tema 4. A3oTcoaep:kaiye coeJMHEHUS U UX HAXOKIEHUE B JKMBOIl MpUpoae

A M u H bl [lonarue o0 amuHax. [lomyueHue apomMaTHMyecKOro amMHHA - aHWJIMHA - U3
HUTPOOEH30J1a. AHWIMH KaKk OpraHn4eckoe OCHOBaHUE. B3auMHoOe BIIMsSHUE aTOMOB B MOJIEKYJIE
AQHWJIMHA: OCJIa0JIeHHe OCHOBHBIX CBOWCTB M B3auMOJeiicTBHE ¢ OpoMHO# Bojaol. [Ipumenenue
AQHUJIMHA HA OCHOBE CBOMCTB.

AMUHOKHUCIOT bL [lonydeHne aMUHOKUCIOT U3 KapOOHOBBIX KUCIOT U THAPOIU3OM
OenKoB.

XVUMUYECKUE CBOWCTBA AMUHOKHUCIOT Kak aM(pOTEpPHBIX OPraHWYeCKUX COEIWHEHHI:
B3aUMOJICCTBUE CO IEJI0YaMHU, KUCIOTAMH W JIPYr C APYroM (peakius MOJUKOHJICHCAIIUHN).
[lentuaHas cBs3b U onunenTuabl. [IpuMeHeHne aMuHOKHUCIOT HA OCHOBE CBOMCTB.

b e n x u. Ilonydyenne GenKoB peakiuel MOJUKOHEHCAUU aMUHOKUCIOT. [lepBuunas,
BTOpUYHAS M TPETUYHAs CTPYKTYphl OenkoB. XWMHYECKHE CBOICTBa OEIKOB: TOpEHUE,
JIeHATypalusi, TUAPOIN3 U IBETHBIC Peakiuu. buoxumudeckrne QyHKIUN OCIKOB.

['eneTnueckasi CBA3b MEXAY KJIaCCAaMU OPTaHUYECKUX COEAMHEHUH.

HyxnennoBbie kucnotsl. CHHTE3 HYKIIEHHOBBIX KUCJIOT B KJIETKE M3 HYKJICOTHI0B. OOmuit
wiaH cTpoeHus Hykieoruga. CpaBHenue crpoenuss u ¢ynkuuid PHK wu JIHK. Ponb
HYKJICMHOBBIX KHCJIOT B XpaHEHWH M Tepenade HaciaeacTBeHHOW wuH(opmaruu. [lonarue o
OMOTEXHOJOTHH U TeHHON MH)KEHEPHH.

JemoncTpauuu. B3anMoaelcTBue aMmMuaka M aHWIMHA C COJISTHOM KUCIOTOW. Peakuus
aHWINHA ¢ OpOMHOM BOJOM. J[0oKa3aTenbCTBO Hanwuus (YHKIIMOHATBHBIX TPYII B PacTBOpPax
aMuHOKHUCIOT. PacTtBopeHne U  ocaxiaeHue OenkoB. L[BeTHble peakuuu  OEIKOB:
KCAaHTOTPOTEHHOBass W OuyperoBas. ['opeHHe NTHUYbEro Tepa U MIEPCTSHOW HUTH. Monemnb
monekyibl JIHK. Tlepexomapl: 3TaHOI —> ATHIICH 3TUJICHTIUKOIb —> dTHiaeHIMKoAT meau (I1);
ATAHOJI —>3TaHajlb —> 3TAHOBAs KUCIOTA.

JlaGopaTopHbie onbIThI. 14. CBOlicTBa OCJIKOB.

IIpakTuyeckasi padora Nel. Unentudukanus opraHnuecKuX COSTMHCHHI.

Tema S. XumMs M KU3HbD.



® e pwmeHT bl. DepMeHTH Kak OMOJOTMYECKHE KaTaau3aTopbl OEIKOBOH MPUPOJIBI.
Ocobennoctu (pyHKIIMOHMPOBaHUSA (hepMeHTOB. Posib pepMEHTOB B )KU3HENESTEIBHOCTH KUBBIX
OpraHU3MOB M HapOJHOM XO3SIICTBE.

Burtawmu s b [lonarue o Burtamunax. HapylueHus, cBA3aHHbIE C BUTAaMHUHAMU:
ABUTAMUHO3bl, TMIIOBUTAMHHO3bl W TUINEpBUTAMHHO3bl. Butamun C Kak MpeAcTaBUTEIb
BOJOPACTBOPUMBIX BHTAMHUHOB M BHTaMHH A Kak IPEICTaBUTENIb KAPOPACTBOPUMBIX
BUTaMUHOB.

I' 0 p M 0 H bI. [IoHATHE 0 TOPMOHAX KaK T'YMOPAJIBHBIX PErYIATOPAX KUZHEIACATCIBHOCTH
KUBBIX OpPraHu3MOB. MHCY/IMH M aJpeHaluH Kak IMpencTaBUTENH TOpMOHOB. IIpodunaktuka
caxapHoro nuabera.

JlexapcTB a. JlekapcTBeHHass XUMUsL: OT UATPOXUMUU A0 XUMHOTEPANIUU. ACIHUPUH.
AnTHOnMoTHKM U aucOakTepuo3. Hapkorumueckue BemectBa. Hapkomanus, Ooppba u
npodHIaKTUKA.

JemoncTpanuu. Pa3noxeHue nepokcuaa BOAOPOJA KaTajaazol ChIPOro Msca U ChIPOro
kaprodemnss. CMC, conepxamux >H3uMBL. Mcnbiranue cpeasl pactBopa CMC uMHIMKAaTOPHOMH
Oymaroii. 3HakOMCTBO ¢ 00Opa3liaMu IpenapaToB JOMAIIHEH, JJAOOpaTOPHONH U aBTOMOOMIIbHON
ANTEeuKH.

NMckyccTBeHHBI € N OJHUM e P bl [lonydeHne UCKyCCTBEHHBIX IIOJIUMEPOB, KaK
IPOJYKTOB XHMHUYECKOH MOTU(PUKAIMH TPUPOJHOTO TOJMMEPHOTO ChHIphsi. VICKyccTBEHHBIE
BOJIOKHA (alleTaTHBIH LIEJIK, BUCKO3a), UX CBOMCTBA U IIPUMEHEHUE.

CuHTEeTHUYECKHUE I1O0JHUDMEDP bl [lonydeHre CUHTETUUECKUX IOJIUMEPOB
peakuusAMU I[OJIMMEpPU3aluMu W NoNMKoHJeHcauuu. CTpyKTypa IOJIMMEpPOB JIMHEWHas,
pa3BeTBIIEHHAs U MPOCTpaHCTBeHHAas. [IpencTraBuTeny CUHTETUYECKHUX IIACTMACC: MOJIMATUIIEH
HU3KOTO U BBICOKOTO JIaBJICHUS, MOJIUIPONWIEH U NOIUBUHIWIXIOpUA. CHHTETHYECKUE BOJIOKHA!
JIaBCaH, HUTPOH U KaIlpoH.

Jemoncrpanun. Koyueknus miactmace v u3aenui u3 Hux. Koyuiekuym HCKyCCTBEHHBIX U
CUHTETHYECKU BOJIOKOH U U3JIEIHUH U3 HUX.

JlaGopaTopuble onbIThl. 15. O3HakomyleHHMe ¢ oOOpa3laMu IJacTMacc, BOJOKOH H
Kay4yKOB.

IIpakTyeckas padora Ne2. Pacnio3HaBaHMe I1acTMacc ¥ BOJIOKOH.

Konmponovnaa paboma Ne2 no meme: «OQboduienue 3Hanuil no Kypcy Op2aHuy4ecKoil
xXumuuy

11 kiaace

Tema 1. Ctpoenue atoma u nepuoanyeckunii 3axkon /I. M. MengeseeBa.

Ocnogubie ceedenusi o cmpoeHuu amoma. SIapo: MPOTOHBI U HEUTpPOHBI. M30TOmBI.
ONeKTPOHbI. DJEKTPOHHAs O00O0JO0YKa. DHEpPreTHuecKuil ypoBeHb. OCOOCHHOCTH CTpPOCHHUS
AIIEKTPOHHBIX 000JIOYEK aTOMOB JIEMEHTOB 4-Tr0 U 5-T0 MEPHUO0B NEPUOANUYECKOI cucTemsl J.
N. MenneneeBa (mepexoaHbIx »yeMeHTOB). I[loHsTHe 00 opOuTanax. S- U p-opOUTAIH.
ONeKTPOHHbIE KOH(DUTYpAIITN ATOMOB XUMHUYECKHX JIEMEHTOB.

Iepuoouueckuii saxon /[. M. Menoeneesa 6 cgeme yuenus 0 CmpoeHuu amomd.

Otkpeitue /. M. MenneneeBbIM mnepuoanyeckoro 3akoHa. llepuonmueckas cucrema
xumuyecknx snemeHtoB Jl. M. MenneneeBa - rpaduueckoe OTOOpakeHHE MEPHOIHMUECKOTO
3akoHa. dusznueckuii CMBICT TMOPSAKOBOIO HOMEpa 3JEMEHTa, HoMepa Iepuoja M Homepa
rpynnsl. BaneHTHble 271eKTpoHBI. [IpMUnMHBI M3MEHEHHUS CBOMCTB 3JIEMEHTOB B IEpUOAAX U
rpynnax (TJaBHBIX HOATPYIINAX).

[Tono>xeHne Bogoposa B NEPUOAMUECKON CHCTEME. 3HAUEHUE NEPUOAMYECKOIrO 3aKOHa U
MEPUOINYECKON CHUCTEMBbI XUMUUYecKux 3ieMmeHToB Jl. M. MenaeneeBa sl pa3BUTUS HAyKH U
NOHMMAHUS XMMHYECKON KapTUHbBI MHpA.

3HaTh:



» OCHOBHBIC XHMHWYECKHE TIOHSTHS: BELIECTBO, XHMHYECKUH JIIEMEHT, aToM,
MOJIEKYJIa, OTHOCHTEJIbHAs aTOMHAash M MOJIEKYyJsipHas Macca, HOH, H30TOIl,
IIEPUOIUYECKUI 3aKOH.

YMerts:

Ha3bIBaTh: BEHIECTBA 10 “TPUBUAIBHON U MEXKIYHAPOAHOW HOMEHKJIATYpE.
ONPENENATh: 3aps]l HOHA.

XapaKTEepU30BaTh: 3JIEMEHTHI MaJIbIX IIEPUOJIOB 110 UX NoJoxeHuto B [1C.
IIPOBOJIUTH: CAMOCTOSITEIbHBIN MTOMCK XUMUYECKON uHpopManuu c
UCIIOJIb30BaHUEM pPa3IUYHbIX HCTOYHHUKOB.

Hcnonp30BaTh NpHOOpEeTEHHbIC 3HAHUS U YMEHHUS B IPAKTUYECKON JEATENIbHOCTH U
MTOBCETHEBHOW KU3HU.

JemoncTpanuu. Pasnuunbsie GopMbl NEepUOAMYECKON CHCTEMbl XUMHUYECKUX 3JIEMEHTOB
. . Menneneena.

JlabopaTopuslii onbIT. 1. KoHCTpynpoBaHue NEpUOAMYECKON TaOIUIBI 3JIEMEHTOB C
HCIIOJIb30BaHUEM KapTOYEK.

Tema 2. CTpoeHue BelecTBa

Honnas xumuueckas cesa3b. Karnonel m anmonsl. Kmaccudukamms wmoHoB. MoHHBIE
KpUCTaJUIM4ecKue pemeTky. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTAUIMYECKUX PEIIETOK.

Kosanenmnasa xumuueckas cesa3b. DNEKTpOOTpULIATENbHOCTh. [lonsipHas M HemossipHas
KOBaJeHTHbIE CBs3U. Jumonb. [loNsSpHOCTH CBA3M W MONAPHOCTH MOJEeKynbl. OOMEHHBIN U
JIOHOPHO-AKIENTOPHBI MEXaHW3Mbl O00pa30BaHMs KOBAJCHTHOW CBSI3M. MOJIGKYISIpHBIE H
aTOMHBIE KpHUCTAJUIMYEeCKUEe pemieTku. CBOMCTBA BELIECTB C 3THUMHU THUIAMHU KPUCTAUIMYECKHUX
PELIETOK.

Memannuyeckas xumuueckas c6513b. (OCOOCHHOCTH CTPOEHHS aTOMOB METAJIJIOB.
Merannuueckass XUMUYECKasl CBA3b M MeETaJIMYecKas KpucTalaudeckas pemierka. CBolicTBa
BEULIECTB C TUM THUIIOM CBSI3H.

Booopoonas xumuueckas césasb. MexmonexynspHas U BHyTPUMOJIEKYIJIIpHask BOJOPOIHAs
CBS13b. 3HAUEHHUE BOJAOPOAHOMN CBSI3H [UI OPraHU3aUH CTPYKTYp OHMOIOIUMEPOB.

Ionumepwr. IlnacTmacchl: TEpMOIIACTBl M PEAKTOIUIACTHI, HMX MPEACTABUTENN U
npuMeHeHue. BonokHa: mpupojHble  (pacTUTENbHBIE W JKUBOTHBIE) U XHMHYECKHE
(MCKyCCTBEHHBIE U CUHTETUUYECKNUE), UX MPEACTABUTEIN U IPUMEHEHHUE.

l'azoobpasnoe cocmosinue eewjecmsea. Tpu arperaTHBIX COCTOSIHHS BOJbI. OCOOEHHOCTH
CTpoeHus ra30B. MomsipHbIil 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepbl ra3000pa3HBIX HPUPOAHBIX CMECEH: BO3AyX, MPHUPOJIHBIA ra3. 3arps3HeHHE
atMochepsl (KUCIOTHBIE TOXKIM, NMAapHUKOBBIM 3PdekT) u O6oppda ¢ HuMm. IIpeacraBurenu
ra3o00pa3HbIX BELIECTB: BOAOPO/, KUCIOPO/, YIIIEKUCIBIN ra3, aMMHaK, dTuieH. VX nonyueHue,
coOupaHue U pacro3HaBaHUE.

Kuokoe cocmosnue sewpecmsa. Bona. Ilotpebnenrie BoJsl B ObITY U Ha MPOM3BOJICTBE.
KectkocTh BOABl U crmocoObl ee ycTpaHeHMs. MuHepajabHble BOJbBI, WX HCIIOJIB30BAHHUE B
CTOJIOBBIX U JICUCOHBIX IIETIAX.

Kunkne kpucTaibl ¥ UX IPUMEHEHHE.

Teepooe cocmosnue ewjecmsea. AMOp(QHbBIE TBEpAbIE BELIECTBA B MPUPOJEC U B KU3HU
YyeJioBeKa, X 3HaueHue U puMeHeHune. Kpucraminueckoe cTpoeHHe BellecTBa.

Hucnepcnvie cucmemvl. IloHsiTHE 0 nucHepcHbIX cucteMax. JlucnepcHas ¢asza u
nucrnepcuonHasi cpena. Knaccudukanusi IUCIIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHOro
COCTOSIHUSL JTUCIIEPCHOM cpeasl M AMCIEPCHOHHOHM (¢aspl. ['pyboaucnepcHble  CHUCTEMBI:
IMYJIbCUH, CYCIIEH3UH, a3PO30JIH.

TOHKOIUCIIEPCHBIE CUCTEMBI: T'€JIU U 30JIH.

Cocmae eewgecmsea u cmeceu. BemecTBa MOJIEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUS.
3aKOH MTOCTOSIHCTBA COCTABa BELIECTB.

YV VVVYV



[TonsiTve «HOAs» U €€ pa3HOBUJHOCTU: MaccoBasl (0JIs 3JIEMEHTOB B COEIUHEHUH, J10JIS
KOMIIOHEHTa B CMECH - JI0Jsl IPUMECEH, J0Jsl pPacTBOPEHHOIO BELIECTBA B PpacTBOpE) M
oObemHas. /{01 BbIXOAA IPOIYKTa peakKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

3HATh:

» TOHATHE XUMHUYECKOM CBS3H, TEOPHIO XMMUYECKON CBS3H.
» OCHOBHBIC XMMHYECKHE NOHATHS: PACTBOPBI, JICKTPOJIUT, HEITEKTPOIIUT.

YMerTsb:

» Ha3bpIBaTh: BEIIECTBA I10 “TPUBHAIBHOW W MEXKIAYHAPOIHOW HOMEHKIIATYpE.

»  OIpEeIeIATh: TUIl XUMUYECKOM CBS3H B COCAMHCHUSIX.

» OOBSCHATH: MPUPOIY XUMHUYECKON CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUTMYECKON ).

» TPOBOIMTH: CaAMOCTOSTEIIbHBIN MOMUCK XUMUYECKOMN uH(popMaIuu c
UCIIOJIb30BAaHUEM PAa3JIMYHBIX HMCTOYHHKOB.

» Hcnonb30BaTh MPHOOPETCHHBIC 3HAHUS M YMEHUS B IIPAKTUYCCKOM IEATSILHOCTH U
MOBCE/IHEBHOM JKHU3HH.

» TPOBOJMTH: CaMOCTOSITEIBHBIN MTOUCK XUMUYECKOMN uH(pOpMaIUN c
UCIIOJIb30BAaHUEM PAa3JIMYHBIX HMCTOYHUKOB.

» Hcnonb30BaTh TPHOOPETECHHBIC 3HAHUS U YMEHUS B MIPAKTUICCKON NEATCIEHOCTH U

IIOBCEHEBHOM JKU3HU JJIs1 IPUTOTOBJIEHUSI PACTBOPOB 3a/laHHON KOHIIEHTPALMU B
ObITYy M Ha TMPOU3BOJACTBE; MJIs OIPEAEICHUs] BO3MOXXHOCTH IPOTEKAHUS
XMMHUYECKHUX MPEBPALICHUN B PA3JIMUHBIX YCIOBUSIX M OLIEHKH UX MOCIIEICTBHM.

JemoHcTpanuu. Mojenp KpHUCTAUIMYECKOW pemeTkd xyopuaa Harpus. OOpasusl
MHUHEpAJIOB € MOHHOM KpUCTAJUIMYECKOM  pelleTKoW: KaibluTa, raaura. Mojenu
KPUCTALTMYECKHUX PEIIETOK «CYXOTO JibJia» (WM Hoja), anMasa, rpaguta (Wi kBapma). Moneins
monekyisl JJHK. O6pa3upl minactmace (peHosnopopmanbaeruiible, MOJINYpeTaH, MOJIUITUIICH,
MOJIMIPONWICH, MOJUBUHWIXJIOPUI) U u3aenus u3 Hux. OOpasubl BOJOKOH (IIE€pPCTh, MIETK,
alleTaTHOE BOJIOKHO, KalpoH, JIaBCaH, HEMJIOH) M u3aenus u3 HUX. OOpasisl HEOPraHWYeCKUX
NOJIMMEPOB (cepa IulacTUYecKas, KBapll, OKCUJ AJIOMUHHUSA, HPUPOJHBIE ATIOMOCHUIIMKATHI).
Mogens MonsspHOro obbema ra3oB. Tpu arperaTtHelXx cocTOsSHHsS Bojabl. OOpa3ibl HaKuUIM B
yailHUKe W TpyOax IEHTPalbHOIO OTOMIeHHUsS. JKeCTKOCTh BOJbI M CHOCOOBI €€ YCTpaHEHHUS.
[Tpubopsl Ha >XuAKUX KpucTamax. OOpaslbl pa3IUYHBIX TUCIEPCHBIX CHCTEM: 3MYIbCUH,
CyCIeH3Ui, aspo3oiielt, reneit u 3omeil. Koarymsmus. Cunepesuc. Db dext Tungans.

JlabopaTopHsblie onbIThI. 2. OnpeneneHue TUIIA KPUCTAINYECKON PEIIETKH BEIECTBA U
ONMCaHUE ero cBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKIIMEH MOJUMEPOB: IJIACTMACC M BOJIOKOH, U
uzenust u3 Hux. 4. McnblTaHue BOABI Ha JKECTKOCTh. YCTPAHEHHE >KECTKOCTH BOJBIL. 5.
O3HaKoMJIEHHE C MUHEPATbHBIMU BoJaMu. 6. O3HaKOMIIEHUE C TUCIIEPCHBIMHU CUCTEMaMHU.

IIpakTnueckas padora Nel. [lonyuenue, cobupanue u pacno3naganue 2a3o8.

Konumponvnasa paooma Nel no meme.: « CmpoeHue gewjecmaay.

Tema 3. XumMnuecKkue peakumu

Peaxyuu, uoywue 6e3 usmenenus cocmasa eewjecms. AJUIOTPONUS W aJUIOTPOIHBIE
BUZOM3MeHeHUs. [IpUynHbI aJuIoTponuK Ha mpuMepe MoIUUKAIMA KUCIOpoJa, yriepojia U
docdopa. O30H, ero Guosorudeckast pois. MizoMepsr u nsomepus.

Peaxyuu, uoywue c usmenenue cocmasa eeujecmsa. Peakuiuu COeMHEHUS, pa3IoKeHNUs,
3aMenieHus] U OOMEHa B HEOpPraHWYecKOM U opraHuyeckoil xumuu. Peakmuum sk30- u
sHoTepMuueckue. TernoBoi 3pPeKkT XuMUUecKo peaklul U TEPMOXUMHUECKUE ypaBHEHHUS.
Peaknuy ropenusi, Kak 4aCTHBIN CiIy4all SK30TE€PMUYECKUX PEAKIIUN.

Ckopocmb  xumuueckou peaxkyuu. 3aBUCUMOCTb CKOPOCTH XHMHYECKOM peakuuu OT
IPUPOJBI PEarupyrolMX BEUIECTB, KOHIIEHTpAIMH, TEMIEpaTypbl, IUIOMIAA TOBEPXHOCTH
CONPUKOCHOBEHMsI U KaTaiu3aTopa. Peakuuu romo- u rereporeHHsle. IloHaTue o karamuse u
Katanu3aropax. @PepMeHTbl Kak OHOJOrMYECKHE  KaTajlu3aTopbl, OCOOEHHOCTH  MX
(YHKIMOHUPOBAHUS.

Obpamumocme xumuueckux peaxyuti. HeodpaTumble 1 00paTUMble XUMHUYECKNE PEAKIIHUH.
CocTosiHE XUMHUYECKOTO PpABHOBECHS Ui OOpaTHMMBIX XHUMHYECKHX peaknuid. CrocoObl



CMEIICHUS XUMHUYECKOTO0 PaBHOBECHUS Ha MpHMepe CHHTe3a ammuaka. [loHsTHe 00 OCHOBHBIX
Hay4HbIX MPUHIMIAX IPOU3BOJCTBA HA IPUMEPE CUHTE3a aMMHUaKa WA CEPHOM KUCIIOTHI.

Ponv 60061 6 xumuueckou peaxyuu. VIcTuHHBIE pacTBOpBL. PacTBOpUMOCTH U
KJacCU(UKalKs BEIIECTB IO HSTOMY TPU3HAKY: PACTBOPUMBIC, MaJOpaCTBOPUMBIE U
HEPAaCTBOPHUMBIE BEILIECTBA.

OJIEKTPONUTBl W HEIIEKTPOJUTHI.  DJIEKTPOJUTHYECKass auccouuanus. Kucnorsl,
OCHOBAaHUS U COJIM C TOUKH 3PEHUS TEOPUH JIEKTPOIUTUYECKON TUCCOLHALINY.

XHUMHYECKUE CBOMCTBA BOJIbl; B3aUMOJEHCTBUE C METAJUIAMH, OCHOBHBIMHU U KUCIOTHBIMU
OKCHJIaMH, pa3joXKeHHe U 00pa3oBaHME KPHUCTALIOTHAPATOB. Peaknuu Trujpatanuyd B
OpraHUYECKON XHUMUH.

T'uoponuz opeanuueckux u Heopeanudeckux coeounenuti. HeoOpaTuMbli THUIPOIU3.
OOpatumblii THAPOIU3 coye. [Uapoiau3 OpraHUyYecKHX COCAMHEHHUH M €ro IMPaKTUYECKOe
3HauUEHUE NI MOJY4YEHMs TMAPOJIM3HOIO CIUpTa U MbLIa. buonoruudeckas poip TMIpoOJU3a B
IIACTUYECKOM U YHEPreTHUECKOM OOMEHE BEILIECTB U DHEPTHH B KIIETKE.

Oxucaumenvro—eoccmanosumenvuvie peakyuy. CreneHb okuciaeHus. OmnpeneneHue
CTENEeHH OKHCIeHus 1o ¢popmyine coenunenus. [loHsaTHe 00 OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIIEHNE U BOCCTAHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEII.

Onexkmponu3z. DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIN MPOLIECC. DIEKTPOIIU3
pacIiulaBOB M pacTBOPOB Ha mpuMmepe xJjopuaa Hatpud. llpakthueckoe mnpuMeHeHUe
3JIEKTPOJIN3a. DNEKTPOJUTUUECKOE MOTYUCHHUE aTFOMUHUSL.

3HaTh:

» OCHOBHBIC XMMUYECKHE TOHSITHS: DJICKTPOJIUT, HEAIIEKTPOJIUT, HIEKTPOITUTHICCKAS

JUCCOLMAIUs, OKHUCIIUTENNb, BOCCTAHOBUTEIb, OKHUCIEHHE, BOCCTaHOBJICHUE,
TEIIoBOM 3(QexT peaknuu, CKOPOCTh XUMHUYECKOW peakIHH, KaTalus,
XUMHYECKOE paBHOBECHE.

YMeTh:

» Ha3bIBaTh: BEIIECTBA IO “TPUBHAIBLHOW W MEXKIYHAPOJHOW HOMEHKIIATYpE.
ONPENENATh: XapaKTeP CPebl B BOJHBIX paCTBOPaxX, OKUCIUTENb, BOCCTAHOBUTEIIb.
OOBSCHATh: 3aBUCHUMOCTb CKOPOCTH XHMMHYECKHUX pEaKIMid U  TOJOKEHUS
XUMHYECKOTO PAaBHOBECHUS OT Pa3IUYHbBIX (DAKTOPOB.

MPOBOAMTH: CaMOCTOSTEIbHBIN TTOUCK XUMUYECKON uHpopmauu c
WCIIOJIb30BAHUEM PA3JIUYHbIX HMCTOYHUKOB.

Hcnonb30BaTh NpruoOpeTeHHbIE 3HAHUS M1 YMEHUSI B TIPAKTUYECKON JIEATETHHOCTH U
MOBCEIHEBHOM JKU3HH JIJIs1 OOBSICHEHUS XUM. SIBICHUH, IPOUCXOAAIIUX B OBITY U Ha
MPOU3BOJCTBE, M JJs HKOJOTMYECKH TIPAMOTHOTO IOBEJACHUS B OKpYXarolleu
cpene, a TakKe JJis OLICHKU BIMSHUS XUM. 3arpsi3HEHUS OKPYXKAIolled Cpellbl Ha
OpraHM3M 4YeJlOBE€Ka U JPYrue KUBbIE OPraHU3MBbI, JJII OXpPaHbl OKpYKarolen
Cpebl OT MPOMBIIIJIEHHBIX OTXO/I0B.

HMemoncrpanun. IlpeBpamenue kpacHoro ¢ochopa B Oembrit. O3oHatop. Momenu
MOJIeKYyJT H-OyTaHa u n300yTaHa. 3aBUCHMOCTH CKOPOCTH PEaKIMHU OT MPHPOJBI BEIIECTB Ha
npUMepe B3aUMOJICHCTBUS PACTBOPOB pPAa3IMUYHBIX KHUCJIOT OJMHAKOBOM KOHLIEHTPALUU C
O/IMHAKOBBIMU TPaHyJIaMH IIMHKA U B3aUMOJICHCTBUSL OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJJIOB
(Maruumsi, IIMHKA, JKelie3a) C COJSTHOM KUCIIOTOW. B3anmoeiicTBie pacTBOPOB CEPHOM KUCIOTHI C
pacTBopamMu THOCYJIb(aTa HATpusl pa3NIUYHONW KOHIEHTpAllMU U TeMmImepaTypel. Monaenb
KUTISIIero cios. Pa3noxkeHwe mnepokcuaa BOJOpOAa € IOMOINBIO KaTanuzaTopa (OKcuia
mapranna (IV)) m kartamasel chlporo Msca U ceiporo kaprodens. Ilpumepsl HeoOpaTUMBIX
peaxiuii, UAYMHUX ¢ 00pa3oBaHUEM OcajiKa, ra3a Win BoJbl. B3aumoneicTBue TUTHS U HATPUS C
Bojoi. [Tonyuenne oxcuna docdopa (V) u pacTBOpeHHE €ro B BOJEC; UCIBITAHUE MOTYYEHHOTO
pactBopa jakmycoM. OOpa3ibl KpUCTaLIOTUAPaToB. VcnbpiTaHue pacTBOPOB AJIEKTPOJIUTOB U
HEIJIEKTPOJUTOB Ha TMPEAMET AUCCOLMAIMU. 3aBUCUMOCTh CTEIEHH 3JIEKTPOJIUTUYECKOU
JUCCOLMAIMU YKCYCHOM KHCIIOTBI OT pa30aBieHus pacTBopa. ['maponus kapOujga KaiabLus.
['maponu3 xkapOOHATOB IIEIOYHBIX METAJUIOB U HUTpaToB IuHKAa miu cBuHua (II). Ilomxydyenue
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Mbuta. [lpocTeiiiire OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMK; B3aUMOJICUCTBHE IIMHKA C
COJITHOM KHCJIOTOM H Kene3a ¢ pactBopoMm cyibdara memu (II). Moxens amexkTpoausepa.
Mogenb 37eKTPOIM3HON BaHHBI JIJIS1 TOJTYYECHUS AIFOMUHUSL.

JlaGopaTopHble onbIThl. 7. Peakuus 3aMelleHUs] MEIU >KEJIe30M B PacTBOPE MEIHOIO
Kyrnopoca. 8. Peakmuu, uaymie ¢ o0pazoBaHueM ocajka, ra3a u Bojsl. 9. [lomyuenue kuciaopoaa
pa3ioXeHUeM MepoKCUAa BOJOpoja ¢ moMmomibio okcuaa mapranua (IV) m karamasel cbIporo
kaprodens. 10. [Tomyuenue Bogopoaa B3aUMOACHCTBHEM KUCIOTHI ¢ mMUHKOM. 11. Pasnnunbie
Cly4yau THJIPOJIN3a COJIEH.

Tema 4. BemecTBa u UX cBoiicTBa

Memanner. BzaumopeiicTBue METalIoB ¢ HEMeTallaMu (XJIOpOM, Cepoil U KHCIOPOJIOM).
B3aumopeiicTBUe MICIOYHBIX U MIETOYHO3EMENIbHBIX METAJJIOB C BOJON. DJIEKTPOXUMUUYECKHI
pAN HalpsDKEHUHM MeTauioB. B3auMmopeiicTBUE METauIOB C PacTBOPAMHM KHCIOT U COJIEH.
AmoMuHOTepMUSL. B3anMoelicTBre HATPUS C ITAHOJIOM U (JEHOJIOM.

Koppo3sus metamios. [loHsiTHE 0 XUMHUECKOU U 3JEKTPOXUMHUECKOU KOPPO3UU METAILIOB.
Crioco0bI 3aIUTHl METAIOB OT KOPPO3UH.

Hememannei. CpaBHHUTENbHAS XapaKTEPUCTHKA TallOTEHOB KaK HaumOoJee THUIHYHBIX
npejacraBuTesiell HeMeTauioB. OKHCIUTENbHBIE CBOICTBA HEMETANIOB (B3aUMOJIEHCTBUE C
MeTaJlJIaMi U BOJOpoJoM). BoccTaHOBHUTENBHBIE CBOWMCTBA HEMETANIOB (B3aHMMOJCIHCTBHE C
0oJiee IEKTPOOTPHUIIATEIIbHBIMUA HEMETAJIAMH U CIIOKHBIMU BEIIIECTBAMHU-OKUCITUTEISIMU).

Kucnomer Hneopeanuueckue u opeanuyeckue. Knaccudukanuss KUCIOT. XUMHYECKHE
CBOMCTBAa KHUCJIOT: B3aMMOJICUCTBHE C METaUIAMH, OKCHUIAMU METaJUIOB, THUIPOKCUIAMU
METaJIJIOB, COJNsIMHU, cnupTamu (peakuusi sTepudukanuu). OcoOble CBOWCTBA a30THOM U
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

Ocnoganusi Heopeanuueckue u opeanuueckue. (OCHOBaHUS, UX KiIaccU(pUKAILIUSL.
XUMHYECKUE CBOWCTBA OCHOBAaHMI: B3aUMOJEHCTBUE C KHUCIOTAMH, KUCIOTHBIMU OKCHIAMHU M
cossiMu. Pa3nokeHre HepacTBOPUMBIX OCHOBAHUH.

Conu. Knaccudukanusi coneid: cpeaHue, KUCIbIe U OCHOBHBIE. XWMHUYECKHE CBOMCTBA
COJIEH: B3aMMOJICHCTBHE C KUCIOTAMH, II€JI0YaMH, MeTaJlilaMu U consimu. [IpencraBurenu comneit
U WX 3HadeHwe. XJIOpWJ HaTpus, KapOoHaT Kaiubuus, (ocdaT Kampuus (CpeaHHE COJIH);
TUAPOKApOOHATH HATPUS U aMMOHUs (KHCIbIe coin); ruapokcokapbonar menu (II) - mamaxut
(OCHOBHasI COJIb).

KauecTBeHHbIEe peaknuu Ha XJIOPHA-, CylbdaT-, U KapOOHAT-aHUOHBI, KATUOH aMMOHUS,
katronsl xenesa (1) u (III).

T'enemuueckasn c6s13b6 Mexcoy KiACCamu HEOPLAHUHECKUX U OP2AHUYECKUX COeOUHEHUIL.
[ToHsiTHE O TEHETHMYECKOW CBSI3M M TEHETUYECKHX pAgax. [ eHEeTHYeCKHil psia MeTajlia.
['enernyeckuii psag Hemetamuia. OCOOEHHOCTH T€HETUYECKOTO Psifia B OPraHUIECKOM XHUMHUH.

3HaTh:

» BaxHEHIINE BEIIECTBA: CEPHAs, COJITHAs, a30THAS U YKCYCHAsl KUCIIOTa, IICJIOYH,
aMMHaK, OCHOBHBIE METAJUTbI M CILIABHI.
» BaXHEHIINE MOHATHS: BEIIECTBA MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHSI.

YMers:

» Ha3bIBaTh: BEUIECTBA 10 “TPUBHAIBHON M MEXKIyHApOJHONH HOMEHKJIATYpE.

»  ONpEeneNsiTh: MPUHAUICKHOCTh BEIIECTB K PA3IMIHBIM KIIACCAM.

» XapakTepu30BaTh: OOINME XHMHYECKHE CBOMCTBa METAJUIOB, HEMETAJUIOB,
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U OPraHUYECKUX COCTMHEHUI.

» BBINOJNHATh XUMHUYECKUH OKCIIEPUMEHT: MO0 pAclO3HABAaHHIO  BaKHEUIINX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB.

» TPOBOJHTH: CaMOCTOSITCIbHBIH MIOMCK XUMHUYECKOI UHpOpMALUU c
UCIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB.

» Hcnonb3oBaTh NpUOOPETEHHBIC 3HAHKS U YMECHUS B IPAKTUYCCKOM ACATEIBHOCTH U

MMOBCETHEBHOM KU3HU 711 OOBSACHEHHSI XUM. SBJICHHM, POUCXOAIINX B OBITY U Ha
MPOU3BOJCTBE, W [UJISl SKOJOTUYECKH TPAMOTHOTO IMOBEIACHUS B OKpPY>KaIoIIEH



cpelie, a TakKe JUIsl OLICHKU BIMSHUS XUM. 3arpA3HEHMsI OKPY)KAIOIIEeH cpeabl Ha
OpraHu3M 4YEJIOBEKa W JAPYTHE >KUBBIE OPraHWU3Mbl, JJIs OXpaHbl OKpPYXKaroleh
Cpeibl OT MPOMBIIIEHHBIX OTXO0J0B.

Jemouncrpanuu. Komnekuus o6pasinoB MetamioB. B3aumoseiicTBiue HaTpus U CypbMbl C
XJIOpOM, jKejie3a ¢ cepod. ['opeHume MarHus U allOMHHMS B Kuciopone. BzammonelictBue
LIEJIOYHO3EMENBHBIX METANIOB C BOJOW. B3amMopeiicTBue HaTpus ¢ 3TAHOJIOM, LUHKAa C
YKCYCHOM KMCJIOTOW. AMFOMUHOTEPMUSA. B3auMoaencTBue Meau ¢ KOHUEHTPUPOBAHHOW a30THOM
KHCJIOTOM. Pe3ynbTaThl KOpPpO3UM METAUIOB B 3aBUCUMOCTH OT YCJIOBUW €€ NIPOTEKaHUS.
Komnekuust 06pasiioB HemeTaioB. B3anmojelicTBHe XJIOPHOW BOJBI C pacTBOpOM Opommjia
(uogupma)  kanua.  Komekuuss — OpUpPOTHBIX — OpraHMYecKuX  KucioT.  Pa3OaBnenue
KOHILICHTPUPOBAHHOM CEPHOM KUCJIOTHI. B3aumoaencTBre KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI
C caxapom, LeJUTI0I030M U Meapto. OOpasubl MPUPOAHBIX MHUHEPATIOB, COACPMKAIIUX XJIOPHI
HaTpus, KapOoHaT Kaiblus, (ocdar kampius u ruppokcokapdbonar memu (II). OOGpasubr
MUIIEBBIX MPOIYKTOB, COJEPKAIINX THIPOKApOOHATHI HATPHS U aMMOHHUSA, UX CHOCOOHOCThH K
pa3oKEeHUIo MpU HarpeBaHuu. ["amenue conpl ykcycoMm. KauecTBeHHbIE peakliiy Ha KaTUOHBI U
AQHUOHBI.

JlabopaTopubie ombIThbl. 12. VcmbeiTaHue pacTBOPOB KHUCIIOT, OCHOBaHMM M coiieit
uHauKaropamu. 13. B3aumonelcTBUE COJSIHOM KHMCIOTBI M pacTBOpa YKCYCHOM KHUCIOTHI €
Metaiamu. 14. BzaumopeicTBue CONSHOW KHCIOTBI W pacTBOpa YKCYCHOM KHMCIIOTBI C
OCHOBaHUsMHU. 15. B3aumojnelicTBHE COJSHOM KHCIOTBI M pPacTBOpa YKCYCHOM KHCJIOTBI C
comsiMu. 16. IlonydyeHne u cBONCTBAa HEPACTBOPUMBIX OCHOBaHUU. 17. I'maponus XJIOpuaoB U
aleTaToB MIENOYHBIX MeTauioB. 18. O3HakOMJIEHHE C KOJUICKIUSMHU: a) MeTajioB; O)
HEMETAJUIOB, B) KHCIOT; TI') OCHOBAaHUMW; J) MHUHEPAJIOB W OMOJOTHYECKUX MaTEPHUAIIOB,
COJIepXKaIINX HEKOTOPBIE COJIU.

IIpakTuyeckas padora Ne2. Pewenue s3KcnepumMenmanbHbix 3a0ad Ha UOeHMU@UKayuo
OpP2aHUYeCKUX U HeOP2AHUYECKUX COeOUHEHUII.

Konumponsnan paboma No2 no meme: « Obobuenue sHanuii no Kypcy oowett Xumuuy



