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IHosicHuTeILHAA 3aIIMCKA.

Pabouas nporpamma cpeaHero (MoIHOro) o01ero o0pa3oBaHus 0 XUMHH COCTaBIICHA
Ha ocHOBe (deepaibHOTO roCyJapCTBEHHOI0 00pPa30BaTeJLHOTO CTAHIAPTA OOIIEr0
oOpa3oBaHus. B Hell Takke YYUTHIBAIOTCS OCHOBHBIC WJIeM M TOJOXeHHs [Iporpammbl
pa3BUTHSI ¥ (HOPMUPOBAHMS YHUBEPCAIbHBIX YYEOHBIX ACUCTBUM IS CPEIHEro oOIIero
oOpasoBaHnusi, oBiazeHue obopynoanueM «Touka Pocray

B paboueii mporpamme yriry0/1eHHOI0 YPOBHS [IPE1yCMOTPEHO HE TOJIBKO pa3BUTHUE
BCEX OCHOBHBIX BHJIOB JCATEIBHOCTH OO0Y4aeMbIX, MPEACTABICHHBIX B MpOTrpamMmax IJis
HAyYaJIbHOT'O OOIIEr0 U OCHOBHOI'O 001Iero 00pa3oBaHus, HO M TAKUX BUJOB JEATEIbHOCTH,
KOTOpbIE O0ECHEUUBAIOT PEATU3ALUI0 IPOEKTUPYEMON 00pa3oBaTENbHON TPaeKTOpUH,
CBSI3aHHOW C yriyOJeHHbIM u3ydyeHHeM XumuH. OnHaKko cojepxaHue JaHHOM paboueit
POTPaMMbI UMEET OCOOCHHOCTH, 00YCIIOBIICHHBIE, BO-TIEPBBIX, IPEIMETHBIM COJICPKAHHUEM,
BO-BTOPBIX, MCHUXOJOTUYECKUMHU BO3PACTHBIMU OCOOCHHOCTSMHU 0OO0Yy4aeMbIX, B-TPEThHX, C
3a7a4aMi IPO(UIBHOM NMOATOTOBKM K OOYYEHHUIO B BBICHIEH IIKOJIE, B KOTOPOH XUMHS
ABIISICTCS NPOPUINPYIOIIEH TUCHUILTUHOM.

OpHoll M3 BaXKHEHIIMX 3aja4y OOy4eHHs B CpeIHEM IIKOJE sBJISETCS MOArOTOBKA
oOydarolmuxcsi K  OCO3HAHHOMY U OTBETCTBEHHOMY  BbIOOpDY  JKM3HEHHOIO H
npodeccuoHanbHoro nytd. OOyyaromumecst JOJDKHBI HAYYHUTBCS CAMOCTOSITENIBHO CTaBUTh
LEeNIU U ONPEAENATh MYTH UX JOCTHKEHUS, MCIOJIb30BaTh MPUOOPETEHHBIN B ILKOJE OIBIT
JeSITeIbHOCTH, KOTOPBIA OyneT crocoOCTBOBATh YCHEIIHOMY MOCTYIUICHHIO U OOYYEHHUIO B
npodIbHOM By3€, BBIOOpPY mpodeccud, AOCTIKEHHIO JKEIaeMBIX pe3yJbTaToB B
npodeccuoHanbHo# cdepe, OBnagenne odbopynoBanueM «Touka pocray

Jlannas paboyvas mporpamma o Kypey xumun 10-11 kinaccoB (yrimyOineHHOE n3ydeHue
npeamera) paspaboraHa Ha ocHoBe [IpumepHOH mporpamMmbl  OCHOBHOTO — OOIIEro
oOpa3oBaHusi 1o xumuu U aBTopckoil mporpammel O.C. [NaOpuensHa, cOOTBETCTBYOILEH
®I'OC obmero obOpa3oBaHuss M JAONYIIEHHOW MMHUCTEPCTBOM 00pa3oBaHHUS M HAyKH
Poccuiickoit ®enepanuu. (I'abpuensn O.C. Ilporpamma kypca xumuu Juist 8-11 kmaccos
obmeodpazoBarenbHbIx yupexkaenuit /O.C. 'abpuensa. M.: [Ipoda, 2017 r.)

VcxonHbIMU JOKYMEHTAMHU I COCTaBJIEHUS pabodell IporpaMMBbl IBUIHCH:

1. ®enepanbHBIE KOMIOHEHT TOCYAApPCTBEHHOTO CTaHAapTa oO0mero oOpa3oBaHuUs
(yrBepxknmeH mpukazoMm MO Pd® «O0 yrBepkaeHuH (eaepabHOTO KOMIIOHEHTA
TOCY/IApCTBEHHBIX CTAaHAAPTOB HAYAJIBLHOTO OOIIEro, OCHOBHOTO OOIIETO0 W CPEIHETO
(momHOTO) 061Iero oopazoBanus» oT 05.03.2004 r. Ne1089)

2. IlporpamMma Kypca xumuu 1uis 8-11 knaccos oduieoopazoBarenbHbIX yupexaenuit /O.C.
[Mabpuensu. M.: JIpoda, 2017 .

3. Paboune nporpammsl kK YMK  O.C. I'abpuensia. YueGHO-MeTOANYECKOE nocooue.
Xumus. 10-11 xkmacesr. M.: Ipoda, 2017 .

4. OenepalbHBI IEepeUYCHb YYCOHHKOB XUMHH, PEKOMEHIYEMBIX K HCIOJB30BAaHUIO B
YUPEKICHUSX OCHOBHOTO OOIIEro, cpeaHero olIiero oopasoBaHus (YTBEPKIACH IMPHKA30M
MO u H ot 31 mapta 2014 rona)

5. IIpumepHOe TeMaTH4ecKoe INITAaHUPOBaHKE (6 YacoB B HEJEIIO), COCTABICHHOE aBTOPOM
ucnonb3yemoro yyeonuka ['abpuensaom O.C.

HeobxoamuMocCTh pa3BUTHS HHTEPECOB yUAIIUXCs B ONPEJSICHHOW 00J1acTH 3HAaHUH,
UX YTIyOJIeHHOTO U3ydeHus, IpodheCcCHOHaIbHOM HAPaBIEHHOCTH CBSA3aHa C COLIMATIbHBIM
3aKa30M OOIIeCTBa.

YMK «Xumus. 10 knace. Yriry0JieHHbI YPOBEHb»
1. Xumus. 10 knacc. YueOnuk. YrinyoneHasiid ypoesb (aBTopsl O. C. ['abpuensn, U. T'.
Octpoymos, C. 1O. TTonomapes). 368 c. - M.: JIpoda, 2017, 126 c.



2.
3.

Mertonugeckoe mocodue. 10 kmacc (aBropsl O. C. N'abpuensH, A. B. Smykosa). 176 c.
Hacronpnas kuura yuwmtens. 10 kmacc. Ilpodunbnbiii ypoBenb (aBToper O. C.

IMabpuensu, U. I'. Octpoymos). 480 c.

1.

YMK «Xumus. 11 kiaace. Yriry0JeHHbIH ypoBeHb»
Xumus. 11 xknace. YueOnuk. Yrimyonennsiit ypoBens (aBtopst O. C. I'abpuensn, I'. T

JIsicoBa). 408 c.- M.: lIpoda, 2017.

2.

Kuaura mns yaurens. 11 xmace. Yacte 1. [locobue mns yumreneit (aBroper O. C.

["abpuensu, I'. I'. JIsicoBa, A. I'. BBeaeHckas.

3.

Kuwura qs yuurens. 11 knacc. Yacts 1. Ilocobue s yuureneit (aBropst O. C.

I"abpuensy, I'. I'. JIbicoBa, A. I'. Beenenckas). 320 c.

1. Ilnanupyemble mpeaMeTHbIE Pe3YabTAThl 0CBOEHHS KYpCa

CormacHo 00pa3oBaTeIbHOMY CTaHIAPTY 2Id6Hble Weau CPEeTHEero O0IIero

00pazoBaHMs:

1) ¢opmupoBaHHEe IIEIOCTHOTO TPEACTABICHUS O MHPE, OCHOBAHHOIO Ha

HpI/IO6peTeHHHX 3HAHUAX, YMCHUAX U crocobax ACATCIIBHOCTH,

2) npuobOpeTeHHe OIbITa Pa3HOOOpPA3HOM JESITeNbHOCTH, OMNBITa IO3HAHUA H

CaMOIIO3HAHMS,

3) mOArOTOBKAa K OCYIIECTBJICHHWIO OCO3HAHHOTO BBIOOpa 00pa3oBaTENbHOW WIIH

po(heCcCUOHATIBHON TPaeKTOPHUH.

I_[e.m, yr.]]yﬁJIEHHOFO H3yYE€HUHA XUMHUHU — YIOBJIIETBOPCHUE U PAa3BUTHE MHTECPECOB

yUYaIIUXCsl K XUMHUYECKUM 3HAHMSM; MOJrOTOBKA K 0oJiee CO3HATEIHbHOMY BBIOOpY MpOduUIIs
oOyuyeHMsT B cTapiued Iukose, Oynymiedl mpodeccuu M akTUBHOMY Yy4YacTHIO B TPYJOBOM
JeSITENIbHOCTH.

B PE3YyIbTaTC U3YUCHUA yqe6Hor0 npeamMeTa «XHUMHS» Ha YPOBHEC CPECAHCTO O6IJ.ICFO

o0pa3oBaHMUs:

BoinyckHuK HA yriiy0JieHHOM YPOBHE HAYUYMTCS:

v'packpbiBaTh Ha TpPHMEpPax pojib XMMHH B (DOPMHUPOBAHMH COBPEMEHHOM HAaydHOM
KapTUHBl MHUpa U B TMPAKTHUYECKOW JACSITEIHPHOCTH YETOBEKa, B3aUMOCBS3b MEXKIY
XUMHEH U IpYTMMH €CTECTBEHHBIMU HayKaMH; MCIIONb30BaTh 00opynoBanue «Touka
pocta»

v WJUTIOCTPUPOBATh Ha IIPUMEPAX CTAHOBJIEHUE U DBOJIIOIIMIO OPraHUYECKOM XUMHH KaK
HayK{ Ha Pa3IUYHBIX UCTOPUUYECKHUX dTANax €€ pa3BUTHS;

v yCcTaHaBJIMBaTh MPUYUHHO-CIEACTBEHHbIE CBSI3M  MEXJY CTPOEHHEM AaTOMOB
XUMHUYECKUX JJIEMEHTOB M TEPUOJUYECKUM HW3MEHEHHEM CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB M UX COEIUHEHUN B COOTBETCTBUHU C MOJOKEHUEM XUMUUYECKUX 3JIEMEHTOB
B IMEPUOJIMYECKON CUCTEME;

v aHAIM3MPOBATh COCTAaB, CTPOCHHWE M CBOMCTBA BEMIECTB, MPUMEHAS MOJIOKEHHS
OCHOBHBIX XUMHYECKHUX TCOPUH: XUMUYECKOTO CTPOCHUSI OPTAHMYECKUX COSAMHEHUN
A.M. bytnepoBa, CTpoeHHs aTomMa, XUMHUYECKOM CBSI3MU, DJIEKTPOJIMTHUECKOU
JIUCCOITMAIIMN KUCJIOT U OCHOBAHWM; YCTAaHABIWBATh MPUYWHHO-CIIEJACTBEHHBIC CBS3H
MEXIy CBOMCTBAMH BEIIECTBA U €T0 COCTABOM M CTPOEHHUEM;

VIIPUMEHATh ~ TNpaBUJIa CUCTEMAaTHYECKOHW MEKIYHAPOIHOW HOMEHKJIATYPHl Kak
CPEICTBA pa3InYeHUs U UACHTU(PHUKAIIMH BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;

v COCTaBJIATh MOJICKYJISIPHBIE W CTPYKTYpHBbIE (OpPMYJBI HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB KaK HocuTeded HMH(OpMalMM O CTPOCHHM BEIECTBa, €ro
CBOMCTBAX U MPUHAJICKHOCTH K ONPEJEICHHOMY KJIACCY COCIMHEHUI;

v O0BACHATH TPUPOLY M CIOCOOBI 00pa3OBaHMs XHMHUYECKON CBS3M: KOBaJEHTHOM
(monsipHOM, HEMOJIAPHOI), HOHHOW, METAJUIMYECKOM, BOJOPOJHOM — C IENbIO
ornpezeNieHus: XMMUUYECKON aKTH BEIIEeCTB, UCIONB3Ys o0opynoBaHue «Touka pocTa»



v/ XapakTepu3oBaTh (pU3MYECKHE CBOWCTBA HEOPTAHUYECKUX W OPraHWYECKUX BEIIECTB U
YCTaHABIIMBATh 3aBUCUMOCTh  (DU3MYECKUX CBOMCTB BELIECTB OT THIA
KPUCTAJIIMYECKON PELIETKY;

v/ XapaKTepu30BaTh 3aKOHOMEPHOCTH B H3MCHEHHH XHMHUYECKMX CBOMCTB IMPOCTHIX
BELIECTB, BOJOPOIHBIX COEUHEHHM, BBICIINX OKCHJIOB ¥ TUIPOKCUIIOB;

v IIPUBOIUTH OpUMEphl XMUMHMYECKHUX PpEaKLMi, PpacKphIBAIOIIUX XapaKTepHBIC
XUMHUUYECKHE CBOMCTBA HEOPIaHWYECKUX U OPraHWYECKUX BELIECTB H3YYEHHBIX
KJIACCOB C IEJIbIO UX HJICHTU(UKALNU U O0BSICHEHHSI 00JIaCTH MPUMEHEHUS;

v OlIpeIeNiATh MEXaHU3M PEAKIMU B 3aBHCHMOCTH OT YCJIOBHI MPOBEICHHS PEAKIUH U
MIPOrHO3UPOBATh BO3MOXKHOCTh NMPOTEKAHMSI XUMUYECKHX pEaKluii Ha OCHOBE THIA
XUMHUYECKOH CBSI3M U AKTUBHOCTH PEAreHTOB;

v yCTaHaBJIMBaTh 3aBHCHMMOCTHh PEAKIIMOHHON CIHOCOOHOCTH OPraHWUYECKUX COCTHHEHHI
OT XapakTepa B3aMMHOI'O BIUSHUS aTOMOB B MOJIEKYJaX C LEIbI0 MPOrHO3ZUPOBAHUS
MPOJYKTOB PEAKIINY;

v'yCTaHaBIMBATh  3aBHCHMOCTh CKOPOCTH XHMHYECKOM pEakiMd W CMEIICHHs
XUMHYECKOTO pPAaBHOBECHS OT pa3IUYHbIX (PAKTOPOB C IIENIbIO  OMNpeAeTeHUs
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX MPOIIECCOB;

v'yCTaHaBJIMBaTh  TIEHETHYECKYIO CBS3b MEKAY KJacCaMd HEOPraHMYeCKUX U
OpraHMYECKHUX BEUIeCTB Il OOOCHOBaHUS MNPUHIMIMAIBLHOW  BO3MOXKHOCTHU
MOJIyUYeHUs! HEOPraHWYEeCKHMX M OPraHMYeCKHUX COEIWHEHUH 3alaHHOTO0 COCTaBa H
CTPOCHMUS;

v'IIo0MpaTh peareHThl, YCIOBUS W OINpPEAENATh NMPOAYKTHI PEAKIMM, ITO3BOJISIOINX
peayi30BaTh JaOOPATOPHBIE M MPOMBINUICHHBIE CIIOCOOBI TOMYyYEHUS BaXKHEHIINX
HEOPraHMYECKUX U OPTaHMYECKHX BEIIECTB;

v OlpeieNisaTh  XapakTep Cpeapl B pe3yibTaTe THAPOJIU3a HEOPraHUYECKUX U
OpPraHWYECKUX BEIIECTB U MPUBOJUTH MPUMEPHI THAPOIIN3a BEIIECTB B TOBCEAHEBHOM
YKU3HU YeJIOBEeKa, OMOJIOTMYECKUX OOMEHHBIX MPOLIECCaX U MPOMBIIITIEHHOCTH;

v IIPUBOJUTL TIPUMEPHI  OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMii B TPHPOJIE,
IIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEACATEIIbHOCTH OPraHU3MOB;

v/ 060CHOBBIBATh MPAKTHYECKOE HCIIOIb30BAHME HEOPTAHMUYECKHX M OPTaHHYECKUX
BEIIECTB U UX peakluil B IPOMBIIUIEHHOCTH U OBITY;

v/ BBITIOJTHATH XUMHUYECKUH DKCHEPUMEHT IO PpAacClO3HABAaHUIO M  IMOJIYYECHHIO
HEOPraHMYECKUX W OPraHMYeCKHX BEILIECTB, OTHOCALIMXCA K Pa3JIMYHBIM Kjaccam
COEJMHEHUHN, B COOTBETCTBMU C MpPaBUJIAMU U TNpHEeMaMu Oe30MacHOM paboThl C
XUMHYECKMMHU BELECTBAMH U JaOOPATOPHBIM 000pYyI0BaHUEM;

v IIPOBOANTH pAacyeThl Ha OCHOBE XHMHYECKHX (OPMYT W YpaBHCHHH peakIHii:
HaXO0X/IEHHNE MOJIEKYJISIPHON (pOpMYJIbl OpraHU4ECKOIr0 BEHIECTBA 110 €ro INIOTHOCTU U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJASIIUX B €0 COCTaB, WIM MO NMPOIYKTaM CrOpaHMUs;
pacdyeTsl MacCOBOW JOJU (MacChl) XHMHUYECKOTO COCJAMHEHHUS B CMECH; PacdeThl
Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEaKIUH, €CIIU OJHO U3 BEILECTB
JaHO B M30BITKE (MMEeT MPUMECH); pacyeThl MacCOBOM MJIM OOBEMHON JIOJU BBIXOJ1a
NPOAYKTa PEaKUUU OT TEOPETHMUYECKHM BO3MOXHOIO; pacyeTsl TeruioBoro 3¢ddekra
peakuuu; pacyeTbl OOBEMHBIX OTHOIIEHWH Ta30B MPU XMUMHUYECKUX pEaKLHUAX;
pacueTsl Macchl (00beMa, KOJMYECTBa BEIECTBa) MPOAYKTA PEAKIMU, €CIU OJHO U3
BEILIECTB JJaHO B BHJIE€ PACTBOpPA C OMPEAECICHHONW MAaCCOBOM JOJIEM pacTBOPEHHOIO
BELIECTBA;

v'HCIIOJIb30BaTh METOJIBI HAYYHOTO ITO3HAHMS: AaHAIN3, CHHTE3, MOJCIMPOBAHUC
XUMHUYECKHX MPOILECCOB U SABICHUA — MpPH PEIIeHUH Yy4eOHO-MCCIIeT0BATENbCKUX
3aJa4 M0 U3Y4YEHHUIO CBOWCTB, CIIOCOOOB MOJYYEHHUS U PACIIO3HABAHUS OPTaHUUYECKUX
BELIECTB;

v/BIIaJIcTh MPaBUIIaMU GE30MaCHOTO OOPAIICHHUS C €AKMMH, TOPIOUYMMH W TOKCHYIHBIMH
BEIIIECTBAMH, CPEACTBAMU ObITOBOW XMMUHU;



v OCYILIECTBIIATH IIOMCK XUMUYECKON HH(OPMAIMHU 110 HAa3BAHUSIM, HAECHTU(PHKATOPAM,
CTPYKTYPHBIM (pOpMYyIiaM BEIIECTB;

v KPUTHYECKH OIICHUBATh W HMHTEPIPETUPOBATH XUMHYECKYI0 HH(POPMAIHIO,
COJIEpXKAIIYIOCs B COOOIICHHUSAX CPEICTB MaccoBOM HHQopManum, pecypcax
WHTepHeTa, HAy4YHO-TIOMYJSPHBIX CTaThsX C TOYKH 3PEHHS ECTECTBCHHO-HAYyYHOM
KOPPEKTHOCTH B TIIEJISIX BBIABICHHUS ONIMOOYHBIX CYXKICHHMH H (HOPMHPOBAHUS
COOCTBCHHOI ITO3ULIMH;

v yCTaHABIIMBATH B3aUMOCBS3H MEXKIY (aKTaMu M TEOPUEH, IPUUNHOMN U CIICACTBHEM IIPH
aHaJIM3e MPOOJIEMHBIX CUTYaIlMii 1 00OCHOBAaHUU MPUHUMAECMBIX PEIICHUIH Ha OCHOBE
XHUMHYECKHX 3HAHUM;

v IIPEICTaBIATh IIyTH PELIEHHs TTI00aIbHBIX IPOOJIEM, CTOSIINX MEPE]] YETOBEYECTBOM, U
MEePCIEKTUBHBIX HAIPaBICHUN Pa3BUTHS XUMHUYECKUX TEXHOJOTHHA, B TOM YHCIIC
TEXHOJIOTH COBPEMEHHBIX MAaTepUajOB C Pa3IUYHONW (YHKIIMOHATHHOCTHIO,
BO300HOBJISIEMBIX HCTOYHUKOB CHIPbS, IEPEPabOTKU U yTUIU3AIUU TPOMBIIUICHHBIX U
OBITOBBIX OTXOJIOB.

BbinyckHUK Ha YIJ1y0JIeHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

v (popMyIIUpOBaTh LIENb UCCIIENO0BAHKS, BLIABHIATh M IIPOBEPATH JKCIIEPUMEHTAILHO
TUIIOTE3bl 0 XMMUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, UX
CIIOCOOHOCTH BCTYINaTh B XHMMHYECKHE pEaKIMH, O XapakTepe U MPOAYyKTax
Pa3IMYHBIX XUMUYCCKUX PEAKIU;

v/ CaMOCTOSITEIILHO IUTAHUPOBATh M TIPOBOJUTH XHUMHUYECKHE DKCIEPUMEHTHI C
COOIOICHHEM TIpaBUJI  O€30IMMacHOM paboThl ¢ BEHIECTBAMHU M JIAOOPATOPHBIM
o0opynoBaHuEeM;

v MHTEPIIPETUPOBATL JAHHBIE O COCTABE U CTPOEHHM BEIIECTB, MOJIYyYEHHBIE C
MOMOII[BIO COBPEMEHHBIX (PU3UKO-XUMHUUYECKUX METOJIOB;

v OIMCHIBATL COCTOSHHME DJIEKTPOHA B arOME Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX TMPEICTaBICHU O CTPOCHHHM aToMa Il OOBSCHEHHUS pe3ylbTaToOB
CIIEKTPAJTLHOTO aHAJTN3a BEIECTB;

v/ XapaKTepu30BaTh POJIb a30TOCOJAECPIKAIIMX TETEPOIUKINYECKUX COEANHEHUH |
HYKJICMHOBBIX KHUCJIOT KaK BOXKHEHIITIMX OMOJOTHYECKHA aKTUBHBIX BEIIECTB;

v IIPOrHO3UPOBaTh ~ BO3MOYKHOCTH MPOTEKAHUS OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKIuii, JIeXKanux B OCHOBE MIPUPOIHBIX U MTPOU3BOJACTBEHHBIX MTPOIIECCOB.

2. COAEPXKXAHUE KYPCA OPTAHUYECKAS XUMMUS, 10 KJIACC. 204 .

Beenenmne (11 1)

[Tpenmer oprannueckoit xumunu. OCoOOEHHOCTH CTPOEHHUS U CBOMCTB OPraHMYECKUX
coeMHEHUI. 3HAaUeHHE U POJIb OPraHMYEeCKOW XMMHHM B CHCTEME €CTECTBEHHBIX HayK M B
XKHU3HHU obmecTBa. KpaTkuii ouepk UCTOpUHM pa3BUTHUSI OPraHUUECKOW XUMUH.

[IpennocbuIKu CO3/1aHNs TEOPUU CTPOCHUS: TEOPUS PAIUKAIIOB U TEOPHUS TUIIOB,
paboter A. Kekyne, 3. Opanknanma u A. M. byrnepoBa, cbe3n Bpauedl u
ecrectBoucneitaresnied B I. [lnmeitepe. OCHOBHBIE TIOJIOKEHUS TEOPUM  CTPOCHHUS
opranuueckux coenuHeHudi A.M. bytnepoBa. Xumuueckoe CTpOE€HHE U CBOWCTBa
opraHuueckux BemiecTs. M3omepus Ha npuMepe H-OyTaHa U u300yTaHa.

DNeKTpoHHOE 00JaKo M OpOUTalb, X (HOPMBIL: S U p. DIEKTPOHHBIE U DIEKTPOHHO-
rpaduueckue Qopmyiabl aToMa yriepoja B HOPMaJIbHOM M BO30YXJAEHHOM COCTOSIHUSX.
KoBajneHTHas XxuMHueckas CBs3b U €€ pa3HOBUAHOCTH: SUP.Bonmopoanas cBsa3b. CpaBHeHue
00OMEHHOT0 M JOHOPHO-aKI[ENTOPHOTO MEXaHU3MOB 00pa30BaHNUs KOBAaJEHTHOMN CBSI3H.

[TepBoe BaneHTHOE coCTOsSHUE — SP3-THOpHIU3AIMS — Ha TPUMEpPE MOJICKYJIBI
MeTaHa W JPYruxX ajkaHoB. BTopoe BaleHTHOe cocTosiHME —sp2-TUOpUau3alus — Ha
npUMepe MOJIEKYJbl ATHJIEHA. TpeThe BaJeHTHOE COCTOSHHE — SP-rHOpuAMu3anus — Ha

MpUMEpPE  MOJEKYJbI-alleTUIICHAa. ['€OMETpUST MOJIEKYJl pPAaCCMOTPEHHBIX BELIECTB U
XapaKTepUCTUKA BUJIOB KOBAJICHTHOW CBs3M B HUX. Momenb [mmnecnu ans oOBsSCHEHHS



B3aMMHOTO OTTAJIKMBAHUS THOPUAHBIX OPOUTANIEH U UX PACIIONOKEHHS B TPOCTPAHCTBE C
MUHUMYMOM 3HEPIHH.

JAeMmoHcTpanuu. Kouiekus opraHu4ecKrux BELECTB, MaTEPUAJIOB U U3JICIIUN U3
nux. Mozemn monexkyn CHyg m CH30H; CoHp, CoHy n CgHg; n-Oyrana m usoOyrana.

B3aumopeiicTBie HaTpHsi ¢ 3TAHOJIOM U OTCYTCTBHE B3aUMOJICHCTBUS C TUITHIOBBIM 3(DHUPOM.
KOJIJICKI_II/ISI MMOJIMMECPOB, MPHUPOAHBIX W CHHTCTHUYCCKUX KAY4YYKOB, JICKAPCTBCHHBLIX
npenaparos, kpacureneid. IllapocrepknHeBble M 00beMHBIE Mojend Mojexyn Ho,

Cl9,N9,H20, CHy. IllapocTepsxueBsie n 00beMubie Mmoaenu CHy, CoHy, CoHo. Mogens,

BBITIOJTHEHHAS] W3 BO3AYIIHBIX IIIAPOB, JEMOHCTPUPYIOMIAS OTTAIKUBAHHE THOPHIHBIX
opOuTaiei.

Tema 1. CTpoenne u kiaaccupukanusi OpraHudeckux coequHenuii (1049)

Krnaccudukanus opraHmuecKuX COSAMHCHUN TI0 CTPOCHUIO «YTIIEPOTHOTO CKEIIeTa:
AIUKINYECKHe (IKaHbl, TKEHBI, ATKUHBI, aTKAUEHbI), KApOOUUKINYeCKUe (LIUKIOANKAHbI U
apeHbl) W rerepoumkimueckue. Kiraccupukamms OpraHUYECKUX — COCIUHEHUH  T10
(GyHKIIMOHATIBHBIM TPYIIAaM: CHUPTHI, (EHONBI, MPOCThIE 3(UPBI, AIBAETU[IBI, KETOHBHI,
KapOOHOBBIC KHCIIOTHI, CJIOKHBIC I(UPHIL.

Homenknarypa tpuBuanbHas, panuoHanbHas u MIOIIAK. PauuonanbHas
HOMEHKJIaTypa Kak mnpeamectBeHHUK HoMmeHKmatypsl MIOITAK. IMpunnunsr oOpazoBaHUs
Ha3BaHUN OPraHUYECKUXCOCAMHEHHUI 10 HIOITAK: 3amemieHusi, poaoOHAYaIbHOM
CTPYKTYpPBI, CTAPITUHCTBA XaPAKTEPUCTUICCKUX TPy (aIhaBUTHBIN TOPSIOK).

CrpykTypHasi U30Mepus U €€ BUIbL: U30MEPUSl «YTJIEPOJHOTO CKEJIEeTa», U30MEPUs
noyiokeHuss  (KpaTHOM  CBS3M M (DYHKIMOHAIBHOM  TPYIIIBI),  MEXKIACCOBas
n3omepus. IIpocTpaHCTBEHHass M30MEpHUsl M €€ BHJbI: T€OMETpUYECKas W ONTHYECKas.
buonornueckoe 3HaueHue ontuyeckod mzoMepuu.  OTpakeHue 0CcoOeHHOCTEHN

CTPOEHUS MOJIEKYJI TE€OMETPUYECKUX U ONTUYECKHMX M30MEPOB B HX
Ha3BaHUSX.

Jemoncrpanuu. OOpa3ipl MpeACTaBUTENEH pa3lIWYHBIX KJIACCOB OpPraHMYECKHX
COCIMHEHUH U MIapOCTEPIKHEBBIC WIM 00bEMHBIC MOJIeNH UX Moyiekys. Taomuisl «Ha3zpanue
AJKaHOB M AJKUJIBHBIX 3aMecTuTenein» U «OCHOBHBIE KJIACCHhI OPraHUYECKUX COEIUHEHUI.
[[TapocTepkHEBBIE MOMAEIM OPraHUYECKHX COCAMHEHUN pa3IudHbIX KiIaccoB. Mojenun
MOJIEKYJI U30MEPOB Pa3HbIX BUJI0B U30MEPUH.

KonTtponbHnas padora Nel.

Tema 2. XumMuueckue peakuuu B oprannveckoii xumuu (14 q)

ITonsiTve 0 peakuusAx 3aMelIeHUs. | aJJOreHUpOBaHUE AJIKAHOB U ApEHOB, LIEIOYHOMN
TUIPOJIN3 TaJIOT€HATKAHOB.

[TonsiTie O peakuUsAX NPUCOEAMHEHHUA. | mapupoBaHue, TMAPOTaIOreHUpPOBAHUE,
rajioreHrpoBaHue. Peakuiuy noaumepusanuy U NOJUKOH/ICHCAIUH.

[TonsiTve O peakuuAX OTIIEIUIEHUs (2IMMUHUPOBaHUA). JlernipupoBaHue alKkaHoB.
Jeruaparanus couptoB. JlerunpoxnopupoBaHue Ha mpuMepe rajgoreHankaHoB. [lonstue o
KPEKHUHIE AJIKAHOB U JIENIOJMMEPHU3ALIUH TTOJTMMEPOB.

Peakuuu nzomepuszanuu.

['oMOIUTHYECKUIT U TETEPOIIMTUYECKUI pa3pbhlB KOBAJICHTHONW XWMHUYECKOW CBSI3H;
o0pa3oBaHHe KOBAJEHTHOM CBSI3U IO JOHOPHO-AKIENTOPHOMY MexaHusMmy. llonarue o
Hykneopunae u snekrpoduie. Kiaccuduranus peaknuii 1Mo THIY pearupyromux YacTHIL
(aykieousbHBIE W ANEKTPO(HMIIBHBIC) W TPUHIMIY HM3MEHEHHsSI COCTaBa MOJIEKYIIbI.
B3anMmHOe BIMsSHHE aTOMOB B MOJIEKYJIaX OpPraHUYECKUX BeweCTB. MHAYKTUBHBIN WU
Me3oMepHbIi 3¢ dekTsl. [TpaBuino MapkoBHHKOBA.

PacuerHble 3anauun. 1. Beruncienue BbIxo1a IPOAYKTA PEAKIIUU OT TEOPETUUECKU
BO3MOXKHOTO. 2. KoMOMHMpOBaHHBIE 3a/1a4H.



JlemoHncTpanuu. B3psiB cMecu Metana ¢ xiopom. ObeciiBeunBanue OPOMHOM BOJIBI
STHJIEHOM U aueTuiieHoM. [lonydyenue denonodopmanbaernjHoit cmobl. Jlenonumepusanus
nosaudTHieHa. [lomyuenue satuneHa u staHona. Kpekunr kepocuna. B3peiB rpemydero rasa.
['openue meraHa WM NpOMaHOOyTaHOBOM cMecH (U3 Tra30BOH 3a)kurajiku). B3psiB cmecu
MeTaHa WU MPOTAaHOOYTAHOBOW CMECH C KHCIOPOJIOM (BO3IYXOM).

Tema 3 YrieBoaopoanb! (574)

[TonsiTHe 00 yrieBomopoaax.

Ilpupoonsvie ucmounuku yzneeodopooos. Hedtp u ee TPOMBINIICHHAS
nepepaborka. @DpakUUOHHAs TMEpPEroHKa, TEPMUYECKUH W KaTAIUTHUECKUH KPEKMHT.
IIpupoaHbIii ra3, €ro cocraB M IPaKTHYECKOE HCIOJIb30BaHue. KaMeHHBI yrois.
KokcoBanue kameHHoro yris. IIpoucxoxaeHue NpUPOJHBIX HCTOYHUKOB YIJIEBOJOPOIOB.
Pudopmunr, ankwimpoBaHue W apomMaru3anus — HEPTENPOAYKTOB.  DKOJOTHYECKHUE
acIeKThl JOOBIYM, IepepaObOTKU U UCIOIb30BAHNUS MOJIE3HBIX HCKOMAEMbIX.

Ankanbt. I'omonornyeckuii psin 1 oomast popmyia ankanoB. CTpOSHHE MOJICKYJIbI
METaHa 1 Jpyrux ajikaHoB. M3omepus ankaHoB. Pu3nyeckue CBOWCTBA aJKaHOB. AJIKaHBI B
npupoze. [IpoMeluieHHBIE CHOCOOBI TOJYYEHHUS: KPEKHHT AIKAaHOB, (paKIMOHHAsS
neperonka HedTH. JlaGopaTopHble crnocoObl MOJy4YeHHs ajJKaHOB: cuHTe3 Bropia,
JeKapOOKCUITMPOBAHUE COJIEH KapOOHOBBIX KHCIIOT, THAPOIIHN3 KapOua amoMuHus. Peakm
3amelnieHus. ['opeHne agKkaHOB B PAa3IMYHBIX YCIOBUSAX. TepMHuueckoe pa3ioKeHHe aJIKaHOB.
N3omepusamust ankaHoB. [IpuMeHeHWe ankaHOB. MeXaHHM3M peakIuH PaauKaIbHOTO
3aMelneHus, ero craauu. Ilpaktuyeckoe ucnosib30BaHUE 3HAHUM 0 MexaHU3Me (CBOOOAHO-
paZMKaIbHOM) PeaKIHid B IPaBUIIaX TEXHUKHA O€30MaCHOCTH B OBITY M Ha TIPOU3BO/ICTBE.

Ankenwt. 'omonoruueckuii psa u odmas popmyna ankeHoB. CTPOSHUE MOJICKYIIBI
STUJIICHA M JPYTMX alKeHOB. V30Mepus allkeHOB: CTPYKTYpHas M HPOCTPAHCTBEHHAs.
Homenknarypa u ¢usnueckue cBoiicTBa akeHoB. [loryueHre STHICHOBBIX YTIIIEBOIOPO/IOB
U3 AJIKAaHOB, FAJIOTEHAJIKAHOB U cUpTOB. [lossipusanus n-cBA3M B MOJIEKyJIaX aJIKEHOB Ha
npumepe nporneHa. [lonsatue o6 uHayktuBHOM (+1) 3dhdekre Ha mpumepe MoNEKyIIbI
nporieHa.  Peakmum — mpucoenuHeHHss  (TaJOT€HHPOBaHWE,  THIPOTAJIOr€HHUPOBAHHE,
THJIpaTalys, r’uIpupoBanue). Peakiiuyu okucaeHus u nojauMepusannu ankeHos. [Ipumenenne
QIKEHOB HAa OCHOBE UX CBOMCTB. MeXaHM3M pPeaKIiy AIEKTPOPUILHOTO MTPUCOSTUHEHHS K
asikeHaM. OKHCIICHHE aJIKEHOB B «MSTKUX» M «OKECTKUX» YCIIOBHSIX.

Anxunetr. I'omonornyeckuil psa ankuHoB. OOmas Gopmyna. CTpoeHHE MOJIEKYIIbI
alleTWieHa M JApyrux ankuHoB. M3omepust ankuHOB. HoMeHKnaTypa aleTHIEHOBBIX
yraeBogopoaoB. IlomydeHne aaKkWHOB: METAHOBBIM W KapOWIHBIN criocoObl. duznueckue
CBOWCTBA aJKUHOB. Peakiny MpUCOEIMHEHUS: TaJIoreHHUPOBAHUE, THAPOraJOreHUPOBAHUE,
runparamus (peakuus Kydeposa), ruapupoBaHue. TpuMmepusanusi ameTwieHa B OEH30II.
[Tpumenenue ankunoB. Okucienne ankuHoB. OcoOble CBOMCTBAa TEPMUHAIIBHBIX aJTKUHOB.

Ankaouenvt. O6mas dopmyna ankagueHoB. CTpoenue Mojekyn. M3omepus u
HOMEHKJIaTypa ajikagueHoB. du3nueckue CBOWCTBA. B3anMHOE pacrosioKEHHUE T-CBSI3EU B
MOJIEKYyJIaX aJKaIueHOB: KyMYJIHUPOBAHHOE, COMpPsHKEHHOE, M30JHpoBaHHOE. OCOOEHHOCTH
CTPOEHHUSI CONMPSKEHHBIX AJIKAJAUEHOB, UX MOJy4YyeHHe. AHAIOrUs B XMMHUYECKUX CBOMCTBAaX
ankeHoB W ankagueHoB. [lomumepuszanms ankaaueHoB. HarypanbHbIH M CHHTETUYECKUU
Kayuaykd. Bynkanuzanus kayuyka. Pesuna. Paboter C.B. JlebeneBa. OcoOeHHOCTH peakiuit
MIPUCOETMHEHUS K AJIKQJIMEHAM C CONPSKEHHBIMHU T-CBS3SIMU.

Huxnoankanwi. [IoHsTHE 0 IUKIIOATIKAHAX U UX CBOMCTBaX. ['oMonOrnueckuii psa u
obmas popmyna nuknoankanos. Hanpssxenune nukna 8 C3Hg, C4Hgu CgH1 g, konpopmanyn
CgHpp. HM3omepus LUKIOANKaHOB (IO  «YIJIEPOJHOMY CKEIETY», Yuc-, Mpauc-,

MEXKJIacCOBasi). XMMUUYECKHE CBOMCTBA IIUKIIOAIKAHOB: TOPEHUE, PA3JIOKEHUE, PATUKAIBHOE
3amenieHue, nzomepusaiusi. Ocodble CBOWCTBA UKIIONPONaHa, IIUKI00yTaHa.



Apenwvl. benzon kak mpenctaBuTenb apeHoB. CTpoeHHe MOJEKyJIbl OeH3oJa.
Conpsokenue m-cBszeil. M3omepuss 1 HOMEHKIIaTypa apeHOB, UX MojdydeHue. ['omoinoru
OeH3ona. BimsiHue GOKOBOI IlenM Ha 3JIEKTPOHHYIO IUIOTHOCTH CONPSKEHHOTO T-00JIaka B
MOJIEKYJIaX TOMOJOrOoB O€H30Jla Ha IpHUMEpEe TOoJIyoja. XUMHUYECKHE CBOMCTBa OeH30IIa.
Peakumu 3amemieHuss ¢ ydacTHeM ~O€H30y1a: TaJlOTCHHPOBAHUE, HHUTPOBAaHUE U
ankunupoBanue. [lpumenenne OeH3zona W ero romojoroB. PanukaibHOEe XJIOpUPOBaHUE
OeH3o0is1a. MexaHu3M U ycII0BHS IPOBEACHUS PEAKLIUN PaIUKAIbHOIO XJIOPUPOBaHUS OEH3071a.
Karanutuueckoe ruapupoBanue OeHzona. MexaHu3M  peakuuid  3IeKTPO(YUIBLHOTO
3aMEIICHUs: TAJIOTEHUPOBAHMS W HUTPOBAaHUS OeH30Ja W ero romojoroB. CpaBHeHHE
PEaKMOHHON crocoOHOCTH OeH30/1a M TOJIyosda B peakuusx 3aMerieHus. OpueHTupyroiee
aericteue rpynmsl atoMoB CH3— B peakuusax 3aMenIeHus ¢ y4acTHeM Toryosna. OpreHTaHThI

I u II poma B peakuusx 3aMeUIEHHMs C YydacTHUeM apeHoB. Peakunu OOKOBBIX Lienen
IKUIIOEH30J10B.

Pacuernbie 3agauun. 1. Haxoxxnaenwe MoJekyisipHOW (GOpMyNbBl OpraHUYecKOro
coequHEHUs Mo Macce (00beMy) MPOAYKTOB cropaHus. 2. HaxokneHue MOJEKyIspHOU
(GopMyJibl BEIIECTBA MO €r0 OTHOCUTEIBHOW IIOTHOCTM M MAacCOBOW J0Ji€ 3JIEMEHTOB B
coenuHeHusX. 3. KoMOMHMpOBaHHBIE 3a]a4H.

Jemoncrpanun. Komnexkums  «IIpuponHsle  MCTOYHUKH
yIri1eBoiopoioB». CpaBHEHHE NPOLIECCOB TOpPeHHUs HepTH U
npupogHoro rasza. (OOpa3oBaHue HEPTSHONH IUIGHKH Ha MOBEPXHOCTHU BOJIBL.
Karanutuueckuit kpekuHr napaduna. PactBopenue mnapadunHa B OeH3MHE M HCHApEHUE
pactBoputesss U3 cMmecu. [lnaBieHue napaguHa U €ro OTHOIIEHHE K BOAE (pacTBOpEHHE,
CpaBHEHHME IUIOTHOCTEH, cMauuBaHue). Paznenenue cmecu OEH3MH — BOAA C MOMOIIBIO
JIEIUTEIBHON BOPOHKHU.

[Tomyuenue MeTaHa U3 aleTata HaTpUs M THIPOKCHIA HATpHsl. MOenn MOJEKY alKaHOB —
[IapoCTepP)KHEBBIE M 00beMHBIC. [ OpeHre MeTaHa, MPOIMAHOOYTAaHOBOM cMmecH, mapaduHa B
YCIOBUSAX M30BITKA U HEJOCTAaTKa KHCIopoaa. B3peIB cmecu MeTtaHa ¢ Bo3ayxoM. OTHOIIEHHE
MeTaHa, MpOMmaHoOyTaHOBOM cMmecH, OeH3uHa, mapaduHa K OpOMHON BOJE U PACTBOPY
nepMaHraHata Kanus. B3pbeIB cMecu MeTaHa U XJI0pa, MHUITUUPYEMBIH OCBEIIEHUEM.

Boccranosnenue oxcuna meau (I1) mapadgunom.

lapocTepkHeBbIE U OOBEMHBIE  MOJETHM  MOJIEKYT  CTPYKTYPHBIX  H
MIPOCTPAHCTBEHHBIX M30MEPOB aIKeHOB. OOBEMHBIE MOJCIN MOJIEKYN alkeHoB. [lomydeHue
sTeHa W3 dTaHona. OOeciBeurBaHHE ITEHOM OpoMHON Bojbl. OOecIBEYMBAHHE STEHOM
pacTBOpa rnepMaHranata kanus. ['openue sTeHa.

[Tonyuyenne amerwneHna w3  KapOuma  kanblusg. Dusnueckue  CBOMWCTBA.
B3auMogeiicTBue areTuieHa ¢ OpoMHON BojoW. B3ammonelicTBue ameTuiieHa ¢ pacTBOPOM
nepMaHranata kanus. ['openue amneruneHa. BzaumozaencTBue amneTuieHa ¢ paCTBOPOM COJIH
MeJU WK cepedpa.

Mopnenu (mrapocTep:kHEeBblE U OOBEMHBIE) MOJICKYJT alKaJHEHOB C pa3IuYHBIM
B3aMMHBIM  pacmojio)keHHWeM  7-cBsizedl.  Jlemonmmepusanus — kKaydyka.  Mojenu
(mapocTepKHEeBbIe W OOBEMHBIC) MOJICKYJI alKaJUCHOB C Pa3IMYHBIM  B3aUMHBIM
pacmonoxeHueMm m-cBs3eidl. Koarymsius MIEYHOrO CcOKa KaydyKOHOCOB (Mojoyas,
0JIyBaHYMKOB M (PUKyCa).

[[TapocTepkHEBbIE MOJETU MOJIEKYJT IIUKIOANKaHOB M alkeHOB. OTHOIIEHHE
[UKJIOTeKCaHa K pacTBOPY MepMaHraHara Kajausi 1 OpOMHOI Boje.

[MapocrepxHeBble W OOBEMHBIE MOJEIM MOJEKYT OeH3071a U €ro TOMOJIOTOB.
Paznenenne ¢ mMOMOIIBIO JETUTEIHLHON BOPOHKH cMecH O€H30J1 — Boja. PacTBopeHme B
OcH30JIe pa3MUYHBIX OPraHMYECKMX M HEOPTaHWYECKHX (HampuMmep, Cepbl) BEIIECTB.
DKCTparupoBaHUe KpacUTeNel W IPYruX BEIIeCTB (HAmpumep, nojaa) OSH30JI0M W3 BOJHBIX
pactBopoB. [openue Oenzona. OtHomieHWe OeH30la K OpPOMHON BOJEe U PacTBOPY
nepmanraHara  kanus. Ilomyuenume — HuTpoOenzoma.  OOecuBednBaHHE  TOJIYOJIOM
MOJIKHCIIEHHOTO pacTtBopa nepMaHraHata KaJust u OpoMHOI BOJIBI.



JlabopaTopusblie onbIThl. 1. [TocTpoenne Mozeneil Mosekyn ankaHoB. 2. CpaBHEHHE
IUIOTHOCTH U CMEIIMBAEMOCTH BOJBI M yIieBoaopoaoB. 3. [loctpoeHune Mojeneil MOIEKyI
ankeHoB. 4. OOHapyxeHue ankeHoB B OeHzuHe. 5. Ilonydenue amermieHa U ero peakiuu C
OpOMHOI1 BOZIOM U PAaCTBOPOM IIEpMaHIraHaTa Kajusl.

IMpakTnyeckas padora Nel «KayecTBeHHBIH COCTAB yIJIEBOAOPOA0BY.

IIpakTuyeckas padora Ne2. «YrjeBoaopoabD).

KontpoabHas padora Ne2 no teme «Yr/1eBoA0POIBI».

Tema 4. Cimptsbl 1 denonl (14 v)

Cnupmur. CoctaB u kiaccupukanuss cnuproB. M3omepust cnmpToB (I110JI0KEHHE
TUAPOKCUIIBHBIX TPYII, MEXKIAcCOBas, «yrJIepoJHOro ckeyera»). Pu3nyeckue CBOMCTBA
CIOMPTOB, HUX IMoJaydeHHe. MexMoneKyaspHas BOJOpoAHas CBA3b. (OcOoOEHHOCTH
ANEKTPOHHOTO  CTPOCHUS  MOJIEKYJ  CHOUPTOB. XMMHYECKHE CBOWCTBA  CIIMPTOB,
00yCJIOBJICHHbIE HAJTMUYUEM B MOJIEKYJIaX MMIPOKCUIIBHBIX IPYII: 00pa30BaHUE aIKOIOJISTOB,
B3aMMOJICHCTBHE C TaJIOTEHOBOJOPOJAMU, MEKMOJIEKYJSIpHAsE M BHYTPUMOJIEKYJIIpHas
Jaeruapatanus, sTepuduKanus, OKHUCICHHE U JerHjapupoBaHue cHUpToB. OcoOeHHOCTH
CBOMCTB MHOI0OaTOMHBIX cHUpPTOB. KauecTBeHHas peakuus Ha MHOTOATOMHBIE CIIUPTHI.
Baxneimune npencraButenu cnupToB. OU3HOIOTMYECKOE IEHCTBUE METAHOJIA M ATaHOJA.
AJKOTrONHM3M, ero nocieacTsus. [IpodunakTika aaKoroan3ma.

®@enonvi. Geno, ero puznyeckre CBOUCTBA U NOTy4YeHHUE. XUMUYECKUE CBOMCTBA
¢denona xak GyHKIUsA ero crpoeHus. KucimoTHbIe cBolicTBA. B3anMHOE BIIMSIHHE aTOMOB U
IpyII B MOJIEKYJIaX OpraHMYeCKUX BellecTB Ha mpumMepe ¢eHona. Iloaukonaencanus genona
¢ Qopmanprerngom. KauectBennas peakuuss Ha ¢eHon. I[lpumenenme Qenoina.
Knaccugukanus ¢enonoB. CpaBHEHHE KHCIOTHBIX CBOWCTB BEIECTB, COAEPIKAIIMX
TUAPOKCUIIBHYIO TPYIITY: BOJIbI, OAHO- 1 MHOIOQTOMHBIX CIIUPTOB, eHoa. DIEeKTPOPUIbHOE
3amMerieHue B 0€H30JbHOM KoJiblle. [IpuMeHeHne npon3BoIHbIX (heHoa.

Pacuernble3aiaun. BoerunciieHus no TepMOXUMHYECKUM YPAaBHEHUSIM.

JNemoncrpanuu. dusznyeckue CBONCTBa 3TaHoNa, IponaHona-1 u OyraHona-1.
[IapocTep:kHEBBIE MOAENN MOJIEKYJI M30MEPOB ¢ MONeKyIspHbeMU (Gopmyramu C3HgO u

C4H10O. KonnuecTBeHHOE BBITECHEHUE BOJOPOA U3 cupTa HaTpueM. CpaBHEHUE PEaKIuii

TOPEHUs] 3TWJIOBOTO U MPONMIOBOr0 crnuptoB. CpaBHEHHE CKOPOCTEH B3aWMOJAEHUCTBHUSA
HATpUs C 3TAHOJIOM, IPOMAaHOJIOM-2, TauiepuHoM. [loaydenue npoctoro 3¢gupa. ITonyuenue
cnoxHoro a¢upa. Ilomyuenue steHa u3 staHona. PactBopumocTh ¢eHosa B BoJEe NpuU
0OBIYHOH M MOBBIIEHHOM TemnepaType. BeitecHenue dhenomna u3 ¢peHonsara HaTpusi yroJIbHOM
kucioToil. Peaknus penona ¢ xmopumom xenesa (I1I). Peakus denona ¢ popmanpaerumom.

JlabopaTopHsle onbIThI. 6. [locTpoeHne MoaEnEN MOJIEKYI H30MEPHBIX CIIUPTOB. 7.
PacTBoprMOCTh CHUPTOB € pa3IUYHBIM YHCIOM aTOMOB Yyriiepoja B Boje. 8.
PacTBOpMMOCTP MHOTOAQTOMHBIX CHUPTOB B Boje. 9. B3aumopeiicTBUE MHOIOaTOMHBIX
cnuptoB ¢ ruapokcuaom menu (II). 10. B3aumoneiictBue BogHOro pactBopa (eHona c
OpOMHOIi BOJOH.

IIpakTyeckas padora Ne3. «CrnupTsl U peHOTBD).

Tema 5. Anbaernabl. KeTonsl (8 4)
CtpoeHre MOJIEKYJI albJICTHIOB M KETOHOB, HX H30MEpHUs M HOMeHKJIarypa. OcoOeHHOCTH
CTpOeHHS KapOOHUIBbHOU TpyIibl. du3ndeckue cBOMCTBa (hopManbIerua U ero TOMOJIOTOB.
OTnenbHBIE MPEICTABUTENH aNbJIETUI0B U KETOHOB. XHWMHYECKHE CBOWCTBA allbJCTHIIOB,
0OYCIIOBJICHHBIE HAIMYUEM B MOJICKYyJe KapOOHUIBHOW TPYIIBI aTOMOB (TUIPHpPOBAHUE,
OKHCJIEHWE aMMHMAYHBIMH pacTBOpaMH oOKcuaa cepebpa wu  rtuapokcuga wmeau  (I)).
KauecTBeHHBIE peakiMu Ha albACTHABL. Peakius MONMMKOHJEHCAMH (OopMaNbIeruaa ¢
dbenonoM. OCOOCHHOCTH CTPOEHUS W XUMHUYECKHX CBOMCTB KeTOHOB. HykieodunbHoe
MPUCOEANHEHNEe K KapOOHWIBHBIM coequHeHusM. llpucoennHeHne IMAHOBOJOpOJIA U



ruapocynbpuTa HaTpus. B3auMHOE BIUSHUE aTOMOB B MolieKynax. [ amoreHupoBaHue
aJIbJCTHUJIOB U KETOHOB 10 HOHHOMY MEXaHH3MY Ha CBETY.
KauectBenHas peakius Ha METUIKETOHBI.

JMemonctpanuu. [llapocTep>kHEeBbIC MOJIETN MOJICKYJT aJIbJETHI0B M H30MEPHBIX UM
keToHOB. OkwucleHue OeH3albJeruaa Ha BO3AyXe. Peakums «cepeOpsiHOro 3epKajay.
Oxkwucienne anpaeruaoB ruapokcuaom meau (I1).

JlabopaTopubieonbiThl. 11, IlocTpoeHune Moxeneil MoJIEKyln — HM30MEPHBIX
albACTUIIOB M KeTOHOB. 12. Peakmus «cepedpsiHoro 3epkanay. 13. OxkucieHue anbaeruaoB
rugpokcuaoM Meau (I1). 14. Oxucnenue 6eH3anbernaa KUCIOpoI0M BO3IyXa.

I[IpakTuyeckasi padora Ne4. «AJbaerubl U KETOHbD).

Kountpoabnas padora Ne3no teme «CnupThl. AJIberHabl H KETOHbI».

Tema 6. KapooHOBBI€ KHCJIOTBI, CJI0KHBIE YPUPBI U KUPBI (264)

Kapoonoewie kucnomoi. CTpoeHre MOJIEKYJ KapOOHOBBIX KUCIOT U KapOOKCUIIbHOM
rpynmnsl. Kiaccudukanus ¥ HOMEHKIaTypa KapOOHOBBIX KHCIOT. du3nuyeckue CBOWCTBA
KapOOHOBBIX KHCJIOT M UX 3aBHCHMOCTH OT CTPOEHHUSI MoJieKys. KapOOHOBBIE KHCIOTHI B
npupoze. buonornueckas poiab KapOOHOBBIX KUCIOT. OOmMe CBONHCTBA HEOPraHUYECKUX U
OpraHMYECKUX KUCIOT (B3aUMOJAEHUCTBUE C METAJIaMH, OKCHJIaMU METAJIJIOB, OCHOBAHUSIMH,
cojsiMM). BinsiHue yrieBoJOpOJHOrO pajuKala Ha CUily KapOOHOBOW KHCIOTHI. Peakius
TepU(UKAINY, YCIOBHS €€ TMPOBEACHHA. XHUMHUYECKHE CBOHCTBA HEIMPEIEIbHBIX
KapOOHOBBIX ~ KHCJIOT, OOYCIIOBJIEHHbIE HAJIMYMEM T-CBA3M B Mojekyie. Peakuuu
ANEKTPOPHIHHOTO 3aMEIICHUS C y4aCTUEM OCH30MHOM KHUCIIOTHI.

Cnoorcnvte 3ghupor. CtpoeHue cinoxHbIX 3¢upoB. M3oMmepus ClOXHBIX 3(QHUpPOB
(«yTIepoHOTO CKelleTa» U MeXKiIaccoBas). HomeHnkmaTypa cioxHbix 3¢upoB. OOpaTUMOCTb
peaKknMu TepUpHUKaLMU, THAPOIU3 CIOXKHBIX 3(pupoB. PaBHOBecHe peakuuu 3TepuduKanum
— TUIpoaK3a; (aKTopsl, BIUSIOUIME Ha HEro. PelieHne pacueTHBIX 3a/lady Ha ONpesesieHue
BBIX0JIa MPOAYKTa peakuuu (B %) OT TEOPETUUECKH BO3MOXKHOTO, YCTAHOBIEHHE (POPMYJIBI U
CTPOEHMS BEILECTBA 10 MIPOJYKTaM €ro Cropanusi (MiIu TUApOoIIn3a).

Kupwr. Kupbsl — cioxHble d3QUpPHI TIUIEpUHA U KapOOHOBBIX KHCIOT. CocTaB U
cTpoeHue xupoB. HomeHknatypa m kinaccudukanus xupoB. Macna. JXKupsl B mpupone.
buonoruueckue ¢pyHkiumn xupos. CBoiicTBa *kupoB. OMBUIEHHE KUPOB, MOJIyYEHUE MbLIA.
OOBsicHEHHE MOIOLINX CBOMCTB MblIa. ['mapupoBanue ®uakux >kupoB. Maprapus. Ilonstue
0o CMC. O0pscHenne moroux cBoicTB Mblia 1 CMC (B cpaBHEHHH).

JleMoHCcTpanuu. 3HaKOMCTBO ¢ (PU3NYECKMMHU CBOMCTBAMH HEKOTOPBHIX KapOOHOBBIX
KHUCJIOT: MYPaBbUHOW, YKCYCHOM, NIPOMUOHOBOM, MAacCJSHOM, IIaBEJIEBOM, JUMOHHOM,
OJICMHOBOM, CTE€apUHOBOH, OeH30WHOW. Bo3ronka OeH30iHOW KuCAOTHL. OTHOIICHHE
pa3IMYHbIX KapOOHOBBIX KUCIOT K Bojie. CpaBHEHHE KMCIOTHOCTH CPE/Ibl BOJHBIX PACTBOPOB
MYpPaBBbUHOHN M YKCYCHOM KHCJIOT OJJMHAKOBOM MOJIIpHOCTH. [Tosyuenue npusTHO MaxHyIero
cinoxHoro sdupa. OTHomeHWe K OpOMHOW BOJE W pacTBOPY I€pMaHraHaTa Kajus
npefenbHOW M HenpenenbHOM KapOOHOBBIX KuCHOT. lllapocTtepskHeBble MOAETH MOJIEKYII
CIOXKHBIX 3(QUPOB M HU30MEPHBIX MM KapOOHOBBIX KHCIOT. OTHOIIEHHWE CIUBOYHOTO,
MOJICOJTHEYHOI'0 ¥ MAIIMHHOTO Macila K BOJHBIM pacTBOpaM OpoMa M IepMaHraHaTa Kajusl.

JlabopaTopubie omnbiThbl. 15. IlocTpoeHune wmojneneil MOJNEKYT H30MEPHBIX
KapOOHOBBIX KUCIIOT U CIIOKHBIX 3¢HUpoB. 16. CpaBHEHHE CHIIBI YKCYCHOM U COJISTHOM KHUCIIOT
B peakiusx ¢ HMHKOM. 17. CpaBHEHHE PAcTBOPUMOCTH B BOJi€ KapOOHOBBIX KHCIOT M MX
coseil. 18. B3zaumoneiicTBue KapOOHOBBIX KHMCJIOT ¢ OCHOBHBIMHM OKCHJIAMH, OCHOBAHHUSIMH,
aM(pOTEpHBIMU I'MIPOKCUAAMU U COMSAMU. 19. PacTBOPUMOCTB KUPOB B BOJIE U OPraHUYECKUX
pacTBOPUTEIISX.

IIpakTyeckas padora NeS «KapOoHOBbIe KHCJIOTBI»

IIpakTuyeckass padora Ne6. Pacno3naBanue o0pa3loB CIMBOYHOr0 Macjaa M
Maprapusa.



KonTpouabsHnas padora Nedno teme: «KapooHoBbie knc10Tbl. Ci10kHbIE 3(pHUpHI.
Kupbp»

Tema 7. YrueBoasl (134)

MoHo-, nu- u nonucaxapuasl. [IpencraBurenu Kax101 rpyIibl.

buonoruueckas posib yriesoaos. Mx 3HaueHue B )KU3HH YeIOBeKa U 00IIecTBa.

Monocaxapuow. I'moxo3a, ee ¢usnueckue cBoicTBa. CTpoeHHE MOJIEKYJIBI.
PaBHOBecHS B pacTBOPE IIFOKO3bl. 3aBUCUMOCTh XUMHYECKUX CBOMCTB IIFOKO3bI OT CTPOEHUS
MoJieKynbl. BzaumopeiictBue ¢ ruzpoxkcunom menu (II) mpu koMHaTHOW Temmeparype u
HarpeBaHuM, STepU(UKAIUSA, peaklus «cepeOpsHOro 3epkaia», TuapupoBaHue. Peakuuu
OpO’KEHHs TJIIOKO3BL: CIIMPTOBOTO, MOJIOYHOKMCIOro. ['nmoko3a B npupoze. buonornueckas
posib HOKO3bl. IIprMeHeHue TIoK03bl Ha OCHOBE €€ CBOMCTB. Dpykro3a Kak H30Mep
rt0K03bl. CpaBHEHHE CTPOEHHUS MOJIEKYJI U XUMHUYECKHMX CBOWCTB IJIFOKO3bI U (DPYKTO3BI.
®pyKTO3a B IPUPOJIE U €€ OMOJIOTHYECKast pOib.

Jucaxapuoul. Crpoenue JIMCaxapuioB. BoccranasnuBatomue u
HEBOCCTaHaBIMBaronMe aucaxapuipl. Caxaposa, JIakTo3a, MajbT03a, HX CTPOCHHE U
Ouonorudeckast posib. ['maponus aucaxapujoB. [IpoMbliieHHOE MOJIyY€HUE caxapo3bl U3
MPUPOJHOTO ChIPbA.

Honucaxapuosr. Kpaxman u 1ewoigo3a (CpaBHHUTENbHAs XapaKTEPUCTHUKA:
CTpOEHHE, CBOWCTBa, Ouosiornyeckas pojib). DU3NYECKHUE CBOWCTBA MOJMCAXAPUIOB.
XUMHUYECKUE CBOMCTBA MoJiucaxapuaoB. I'uaponus noaucaxapuoB. KauectBeHHas peakuus
Ha kpaxman. llomucaxapuapl B mpupoae, HuX Ouonoruueckas poib. [IpumeHenue
nosucaxapuaoB. IloHstne o0 MCKYyCCTBEHHBIX BOJIOKHaxX. B3aumoJelcTBHE LEIUIIONIO3bI C
HEOPraHMYECKUMHU U KapOOHOBBIMU KHCIOTaMU — 00pa30BaHUE CIOKHBIX 3(PUPOB.

JemoncTpanuu. OOpa3ipl YIJIEBOJOB W UW3JAENUNA W3 HHUX. B3aumopeiicTBue
caxapo3bl ¢ ruapokcunoM meau (II). ITonydyenue caxapaTa KajablMsl U BBIJEJICHHE Caxapo3bl
U3 pacTBopa caxapara Kaiublusa. Peakuus «cepeOpsHOro 3epkanay s IJIFOKO3BI.
B3anmoseiicTBre T0K03bl ¢ (YKCHHCEPHUCTON KUCIO0TOM. OTHOIIEHHE pacTBOPOB Caxapo3bl
u ManbTo3bl (akTo3bl) K ruapokcuay wmenu (II) mpu nHarpeBanun. O3HakoMIIeHHE C
(¢u3nUecKUMHU CBOMCTBAMM LIEJUTIONO3bI U KpaxMana. HaOyxaHue Lesrono3sl 1 Kpaxmaia B
Bojie. [lonmyuenue HUTpaTa LEIITH0I03bI.

Jla6opaTopHusbie onbIThI. 20. O3HaKOMIIEHHE ¢ (PU3HMUECKUMU CBONCTBAMH TIIFOKO3BI.
21. BzaumopeiictBue Tt0K03bl ¢ TUApokcu oM Meau (1) mpu oOBIYHBIX YCIOBUSAX U NTPU
HarpeBaHuu. 22. BzaumoeicTBUE IITIOKO3bI U €aXapo3bl ¢ aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa. 23. KucnoTHslii ruponan3 caxaposbl. 24. KauecTBeHHas peakilus Ha Kpaxmai. 25.
3HAKOMCTBO C KOJUIEKIIUEN BOJIOKOH.

IIpakTuyeckas padora Ne7 «¥YrieBoab» (PacnozHaBaHue pacTBOPOB ITIOKO3bI
U IJIMIEPUHA)

Tema 8. A3oTconep:kaiue opranudeckue coequHenus (234)

Amunwt. CoctaB u crpoeHue amMmuHoB. Kiaccudukarus, n3oMepusi 1 HOMEHKJIAaTypa
amMuHOB. Anudarnyeckue aMuHbl. AHUIUH. [looydeHre aMHHOB: alKWIMPOBAHUE aMMHUAKa,
BOCCTAHOBJICHME HUTPOCOEAWHEHUN (peakmus 3uHWHA). DU3NUecKHue CBOWCTBA aMHUHOB.
XUMHYECKUE CBOMCTBA AMUHOB: B3aMMOJECHCTBUE C BOJOM M KUCIOTaMHU. [ OMOJIOrMYECKHUI
PSZT apOMATHYECKUX aMUHOB. AJIKIUIMPOBAHUE U AllMUIMPOBAHUE aMUHOB. B3auMHOe BIUsSHHE
aTOMOB B MOJIEKyJlaX Ha MpHUMEpPE aMMHaKa, anu(paTHUYEeCKUX M apOMaTUYECKHX aMHHOB.
[IpumeHeHre aMrMHOB.

Amunokucnomor u oeaxu. CocraB U CTPOEHUE MOJIEKYJI aMMHOKHCIOT. M3oMepust
aMUHOKMCIIOT. /[BOMCTBEHHOCTh KMCIIOTHO-OCHOBHBIX CBOWCTB aMHHOKHUCIIOT U €€ NMPUYUHBI.
B3anMopnelicTBue aMHMHOKHCIOT C OCHOBAaHUSIMHU. B3auMoaeucTBUE aMUHOKHUCIOT C
KHCIIOTaMH, 00pa3oBaHUE CIOXKHBIX 3(hupoB. OOpazoBaHHE BHYTPUMOJEKYJISPHBIX COJCH



(OumnonspHOTO MOHA). Peakivs MOMUKOHACHC AN aMIHOKHCIOT. CHHTETUYECKIE BOJIOKHA
(kampoH, SHAHT | JIp.). buonornyeckas posiib aMUHOKUCIOT. [[puMeHeHe aMUHOKHUCIIOT.

Benku kak npupoabie OuonomuMepsl. [lenTuiHas rpymmna aToOMOB U IIETITHTHAS
cBsa3b. llentunpl. benku. IlepBuuHas, BTOpUYHAs U TPETUYHAS CTPYKTYphbl OEIKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: TOPEHUE, ICHATYPAIIHSI, THAPOIIN3, KAYCCTBCHHBIC (IIBETHHIC)
peakuuu. buonornueckue ¢yHkiuu OenkoB. 3HaueHue OenkoB. YeTBepTHUHAs CTPYKTypa
0eTKOB Kak arperanus OeIKOBBIX U HEOCIKOBBIX MOJIEKYI. I mobanpHas npobiiema GeIKOBOTo
rOJIOAAHUS U IIyTU €€ PEIICHMUS.

Hykneunogvle kuciomsl. OOmuUl TUTaH CTPOEHUS HYKICOTHIOB. lloHsTHe O
NUPUMUIMHOBBIX W IYPUHOBBIX OCHOBaHUsX. llepBuyHas, BTOpUYHAs U TpeTUYHAS
crpykrypsl Mosiekyibsl JIHK. buomornueckas pons JJHK m PHK. I'ennas unxkenepus u
o6uorexHozorus. TpaHcreHHbIe (POPMBI JKUBOTHBIX U PACTCHHIA.

demoncrpauuu. dusnyeckue CBOMCTBA METUIAMHUHA. ['OpeHne MeTwiamMuHA.
B3aumopelicTBue aHWIMHA W METWJIAMHUHA C BOAOW W Kucioramu. OTHoIeHHE OEH30ja |
aHWwiIMHa K OpoMHONl Boze. OkpammMBaHWe TKAaHEW aAHWIMHOBBIMH  KPACHUTEISIMH.
ObnapyxeHue (YHKIMOHAJIBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIOT. HelTpanuzanus
1IeJI0YM  aMUHOKHCIOTOW. HelTpanusanuss KUCIOTbI aMUHOKHUCIOTOW. PacTBopenune u
ocaxnenne OenkoB. Jlenatypauusi OenkoB. KauecTBeHHble peakuumu Ha Oenku. Mopenu
monekynbl JIHK u pasnuunbix BugoB moiekyn PHK. OOpasubl mpoayKTOB MUTaHUS U3
TPAHCTCHHBIX (DOPM pACTEHUI W KUBOTHBIX; JIEKAPCTB M IPENApPaTOB, M3TOTOBIICHHBIX C
MIOMOILIbIO TEHHOW WHKEHEPUHU.

JladopaTtopHublie onbIThI. 26. [locTpoeHune moieneit MoJIeKysl H30MEPHBIX aMUHOB.
27. CMemMBaeMOoCTh aHWIIMHA ¢ BOJI0H. 28. OOpa3oBaHKe COICH aMUHOB C KUCIOTaMH. 29.
KauecTBeHHbIE peakiiiy Ha OEJIKH.

IIpakTuyeckasi pa6ora Ne§. «AMMHBI, AMMHOKH CJIOTHD)

I[IpakTuyeckas padora Ne9. « bejiku: cBoiicTBa M KaueCTBEHHbIE PeaAKIIUN»

IIpakTyeckas padora Nel0. «MaenTndukanus opranHn4ecKuX coeJHHEeHHN»

IIpakTuyeckasi padora Nell. /leiictBue ¢epMeHTOB HA pa3/inYHble BellleCTBA.

Kontpoabsnas padora Ne5 mo treme «A3oTcoaepkamme coeIMHEHUD).

Tema 9. Buosornyeckn akTHBHbIE BelecTBa (84)

Bumamunwr. Tlousatue o BuramuHax. Mx knaccugukanus u o6oznaueHue. Hopmel
norpedseHuss BUTaMMHOB. BomopactBopumble (Ha mnpumepe ButamumHa C) u
KHUPOpAcCTBOpPUMBIE (Ha puMepe BUTaMMHOB A u D) Butamunsl. [Tonarue 06 aBUTaMruHO3ax,
runep- U runoBuTamuHo3ax. [Ipodunakrtuka aBUTaMUHO30B. OTAENbHBIE NPEACTABUTEIN
BostopacTBopuMbIX BuTaMuHoB (C, PP, rpynmsl B) u sxupopactBopumMbix ButaMuHOB (A,D,E).
Nx duonmornyeckas poib.

®Depmenmpr. llonstTne o ¢depMeHTaXx Kak O OHOJOTHYECKUX KaTaau3aTopax
OenkoBOM mpupoabl. 3HayeHHWE B OHOJIOTMM U TPUMEHEHHE B IPOMBIIIJICHHOCTH.
Knaccugukarnus pepmentoB. OcoOEHHOCTH CTPOEHUS U CBOICTB

(bepMeHTOB: CEJICKTUBHOCTh H 3¢ (HEeKTUBHOCTb. 3aBUCHUMOCTh
aKTUBHOCTH (epMeHTa OoT TemmepaTypsl U pH cpenbl. OcoOEHHOCTH CTPOEHUS M CBOMCTB
B CPAaBHEHMHU C HEOPTAHUYECKUMU KaTalu3aTOpPaMH.

I'opmonwr. TloHsATHE O TOPMOHAX Kak OMOJOTMYECKM AKTHUBHBIX BEIIECTBAX,
BBITTOJTHSOIINX SHIOKPUHHYIO PEryJsLnIo KU3ZHEJEATEIIbHOCTH OpraHU3MOB.
Knaccugukaiuss TOpMOHOB: CTEpPOUIbI, NPOU3BOAHbIE AMUHOKHCIOT, MOJUNENTUIHBIE H
OenkoBble TOPMOHBI. OTHENbHbIE MNPEACTAaBUTEINM TOPMOHOB: 3CTPAANOJ, TECTOCTEPOH,
WHCYJINH, aJpECHAJINH.

Jlexapcmea. 1lonsTHe O jeKkapcTBaX Kak XMMHOTEPANeBTHUECKUX Ipenaparax.
['pynmbl nexkapceTB: cynb(aMuabl (CTPENTOLHI), aHTUOMOTHKY (NMEHULWIINH), aCIHUPHUH.
be3zonacHble crmocoObl NpHUMEHEHMs, JeKapcTBeHHble Qopmbl. Kparkue ucropuueckue
CBEJICHMSI O BOSHUKHOBEHUU U PAa3BUTUN XUMHOTEpANnu. MexaHu3M JeiCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX IpenapaToB, CTPOCHHE MOJIEKYJ, NPOTHO3MPOBAHUE CBOWMCTB HAa OCHOBE



aHaJIM3a XUMUYIECKOTO CTPOSHUSI. AHTHOMOTHKH, UX KJIacCU(DUKAIIHSI 10 CTPOCHUIO, TUITY U
cnekTpy aeiictus. Jucbakrepnos. HapkoTuku, HapkoMaHus U ee TpoduIaKkTHKA.
JemoncTpanuu.  OOpasubl  BUTAMHHHBIX — mpenaparoB.  [lonMBUTaMUHBL
Wnmoctpanuu dotorpaduil >KUBOTHBIX C Pa3IMYHBIMU (popMamMu aBUTAaMUHO30B. CpaBHEHHE
ckopoctH pasznoxkenus HoOo mon neiictBueM QepMeHTa (KaTanasbl) M HEOPraHMYECKUX

xaranuszaTopos (KI,FeCl3,MnQOy). Ilnakar uim kogorpaMma ¢ u300paxeHUEM CTPYKTYPHBIX

dopMyn acTpaamona, TECTOCTEpOHa, aJapeHaduHa. BzauMopeilicTBue aapeHaIMHa C
pacteopom FeCl3. benkosas npupoaa uHcynuHa (UBETHbIE peakuuu Ha Oenku). [lnakaTer nnm

KOJIOTpaMMBbI ¢ popMyIaMH aMHia CylIb()aHUIOBOM KUCIOTHI, TUTUAPOPOIHEBON U JOKHOM
JUruApodoIreBoi KUCIO0T, OCH3WINEHULIWIIMHA, TETPAlMKIINHA, IeOoTaKCUMa, aCIIUPHHA.

JlaGopaTopHsie onbIThl. 30. OGHapyKeHHe BUTAMHHA A B paCTUTEIILHOM Maclie.
31. O6napyxenue Buramuaa C B s16;109HOM coke. 32. OOHapyxeHre BuTamMmuHalD B JKenTKe
KypHUHOTo siiina. 33. @epMeHTaTUBHBIN MMIPOJIU3 KpaxMaia Mo/ 1eHCTBUEM aMUiIa3bl. 34.
Pa3noxeHne nepokcua BoJOpoa O AeUCTBUEM Kartanasbl. 35. JlelicTBUe JernaporeHassl
Ha METUJICHOBBIN cUHUM. 36. McnibiTaHue pacTBOPUMOCTH aJ[pEHAIMHA B BOJE U COJITHOMN
kucinote. 37. OOHapy)xeHUE aclMpUHAa B TOTOBOW JIeKapCTBEHHOH ¢opme (peakiuen
TUAPOJIM3a WK LIBETHOM peakiuei ¢ cyiabhaToM Oepuiius).

COIEPKAHUE KYPCA OBIINAA XUMMSL. 11 kaace

Crtpoenne atoma

ATtoM — cinoxHag dacTuua. JlokazaTeslbCTBa CIOXHOCTH CTPOEHHMsS aToMa: KaTOOHBbIE U
pEHTTeHOBCKHE JIydH, (poTodddekt, pamroakTHBHOCTh. OTKpPBITHE 3JIEKTPOHA, NMPOTOHA M HEUTpOHA.
Monemu crpoenust aroma (Tomcona, Pesepdopma, bopa). Makpomup u wmukpomup. KBaHTOBO-
MEXaHUYECCKUC MPEACTABICHUA O CTPOCHUHN aTOMaA.

Hykmnonsl: npotonsl u Heirponsl. Hykmunel. M3006apsl 1 m3oTonsl. KBaHTOBO-MEXaHUUECKHE
NPEACTaBICHUA O NPHpoJE 3JeKTpoHa. lloHsATHE 00 3JIEKTPOHHOI OpOWTAIM M IEKTPOHHOM OOJIaKe.
Keanmosvie uucna: enasnoe, opoumanvnoe (nobounoe), macnumnoe u cnurnogoe. lIpaBuia 3amoHEHUS
SHEPreTHYECKUX YPOBHEW W opbOuTaneld snekTpoHamu. [IpuHIIMN MUHMMYyMa sHepruu, 3anpem Illaynu,
npasuno Xynoa, npaeuno Kneuxoeckozco. DNEKTPOHHbIC KOHPHUTYpaIlMK aTOMOB W HOHOB. OCOOCHHOCTH
3JICKTPOHHOTO CTPOCHHMSI AaTOMOB XpoMa, MEJIH, cepedpa H Jp.

.Banenrusie 5n€KTpOHBI. BajleHTHBIE BO3MOXHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB,
00yCITOBJICHHBIE pa3NTUYHBIMU (akTopaMu. CpaBHEHHE MOHATHI «BAJIEHTHOCTHY U «CTENEHBb
OKHCIICHUS.

[Ipeanoceuiku otkpbiTus llepuognueckoro 3akoHa. OTkpeiTHE 3akoHa. llepBas
dbopmynupoBka [lepuonnueckoro 3akona. Ctpykrypa [lepruogudeckoit CUCTEMBI 3JIEMEHTOB.
CoBpeMeHHBIE TIPENICTABICHUS O XUMHUYECKOM »dJjemeHTe. Brtopas dopmynupoBka
IIepuonnueckoro 3akona. Ilepuoanueckas cucrema u crpoeHue aroma. OU3HUYECKUN CMBICI
MOPSAAKOBOTO HO M€pa dJIEMEHTa, HOMEPOB I'PyNibl U nepuoaa. [leproanueckoe u3sMeHeHUe
CBOIWCTB 3JIEMEHTOB: paJuyca aToMa, 3JIEKTPOOTPHUIATEIbHOCTH. [IpuumMHBI H3MEHEHUs
METAIMYECKUX M HEMETANIMYECKUX CBOMCTB 3JIEMEHTOB B Ipynmnax M MEPHOAAX, B TOM
qrclie U B OONBIINX U cgepxOonvuiux. OcobeHHOCmU CMpPOeHUs Amomo8 aKMuHOUoo08 u
naumanoudos. Tperbs popmynupoBka [lepuonnyeckoro 3akona. 3Hauenue [lepuoamueckoro
3akoHa U [lepHoanyeckoil CUCTEMBbl ISl PAa3BUTHS HAyKH M TOHMMAHUS XUMHUYECKOU
KapTUHBI MUpA.

Jemoncrpanuu. ®otorddext. Katoausie ayun (971€KTPOHHO-TYUYEBBIE TPYOKH),
MOJICNIA DJICKTPOHHBIX 00JIAKOB (opOuTaniell) pa3nuuHoi ¢Gopmbl. PaznmuyHbie BapuaHTHI
tabnun [lepuoamueckoit cucremsl xumudeckux 3eMeHToB [1. . MenneneeBa. OOpa3iis
MIPOCTHIX BEIIECTB, OKCUI0B U TUAPOKCHUIOB 3JIEMEHTOB 3-T0 MeprUoAa U IEMOHCTPALU UX
CBOWCTB.

Crtpoenue BemecTBa. /{ucnepcHbie cucTeMbl

[ToHsiTHE O XWUMHYECKOM CBA3M KakK IIPOIECCEe B3aMMOJCHUCTBUA aTOMOB C
o0pa3oBaHMEM MOJICKYJ, MOHOB U PAJAMKAIOB. Buabl xumudeckoil cBsizu. AMop(dHBIE U




KpHUCTAJUIMYECKHUE BelecTBa. MOHHAs XuMH4YecKas CBA3b. JMMOJIBHBII MOMEHT CBSI3H.
CBolicTBa BEILIECTB C MOHHOW KpuUcCTauiMdeckou pemietkod. KoBanmeHTHas cBsizb. Meton
BAJICHTHBIX CBS3¢ii B 0Opa30BaHUU KOBAJICHTHOW CBS3H. OIEKTPOOTPUIATEIHLHOCTH U
Pa3HOBHIHOCTH KOBAJICHTHOM CBSI3W I10 ATOMY IPHU3HAKY: MOJIsApHas U HemojsipHas. Criocob
MIEPEKPBIBAHUS AJICKTPOHHBIX OpOUTaNei M Kiaccu(uKaIms KOBAICHTHBIX CBS3€H MO 3TOMY
MIPU3HAKY: S- U P-CBsA3H. KpaTHOCTh KOBAJIEHTHBIX CBS3€H M MX KJIACCH(PHUKALMS 1O ITOMY
IpPU3HAKY: OJMHApHas, JIBOMHAs W T. 1. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3U:
OOMECHHBIM W  JOHOPHO-AKIENTOPHBIA. (OCHOBHbIE CBOUCMEA  KOBANEHMHOU  CBA3U.
HACLIWaeMoCmyb, HANPAGIeHHOCMb, OUNOIbHbIL MoMeHm. [lonapHocmy csA3U U NOAAPHOCHIb
monekynvl. KpucTammmdeckoe CTpOSHHE BEIISCTB C 3THM THIIOM CBS3HM, MX (DHU3HUYECKUE
CBOICTBA.

MeTtannudeckass CBS3b U €€ 0cOoOeHHOCTH. DPU3HUYECKHe CBOMCTBA METAJIOB Kak
(YHKIMS METAJUIMYECKOH CBSI3U U METAJUIMUECKOM KPUCTANINYECKON PEILIETKH.

Bogoponnas cBs3p M MexXaHH3M ee oOpazoBaHUs. MexMOIeKylnspHas U
BHYTPUMOJIEKYJISIpHAsT BOJIOPOJHBIE CBA3U. DU3MUECKHE CBOWCTBA BEHIECTB C BOJOPOJIHOMN
CBs3b10. bruonornyeckasi posib BOJOPOIHOM CBSI3U B OPTaHU3AIMU CTPYKTYp OMOIMOIUMEPOB.

Ban-oep-eaanvcoso 63aumooeticmeue. OpueHmayuouHoe, UHOYKYUOHHOE U OUCNEPCUOHHOE
g3aumooeticmaue MexHcoy MONEKYIaMu. YCI06HOCMb pa30eieHus Geuecmse no Mmunam Cessu, eOuHds

npuUpoOa XUMU4eCKol Ces3U.

Teopust rubpuaM3auu U OMmMAIKU8aHUs 6aleHmuvlx nap. TUnbl THOpUIN3AUU
AIIEKTPOHHBIX OpOUTANIEN U TEOMETPUS OPraHUUECKUX U HEOPraHMYECKUX MOJIEKYIL.

[IpennochuIku CO3/aHUS TEOPHUH CTPOCHUS XUMUYECKUX COCIAUHEHUU: pabomul
npeowecmeennuxos A. M. Bymaeposea (VK. b. /Jroma, @. Benep, Il ®. )Kepap, ®. A.
Kexyne), cwe3n ecrectBoucibitarenei B r. lneiiepe. JINYHOCTHBIE KayecTBa

A. M. DbytnepoBa. OCHOBHBIE TOJOXEHUS TEOPUH XUMHYECKOIO CTPOCHMUS
OpraHNYECKUX COCIMHEHUHA U COBPEMEHHOM TEOpUH CTpoeHUs. M30MepHst B OpraHu4ecKkon u
HeopeaHnuyeckoli XUMUU. B3auMHOe BIMSHUE aTOMOB B MOJEKYyJaX OpPraHMYEeCKHX H
HEOPraHMYECKUX BEILECTB.

OCHOBHbIE HANpaBICHHUS Pa3BUTUS TEOPUHM CTPOCHHUS OPraHUYECKUX COETUHEHUMN
(3aBUCUMOCTb CBOMCTB BELIECTB HE TOJIBKO OT XMMHYECKOIO, HO M OT UX 3JIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO  CTPOCHHS). NHayknuoHHbIE W Me30MepHBI 3P QeKTHI.
CrepeoperysipHOCTb.

Juanexktuyeckue ocHOBBI obmHocTH [lepuonnueckoro 3akona J[. Y. Menzaeneea u
teopun ctpoeHuss A. M. byrnepoBa B craHoBieHUM (pabOTBHl TPENNIECTBEHHUKOB,
HAKOIUIEHHE (aKTOB, y4yaCTHE B Cbhe3/laX, PYCCKHM MEHTAIUTET), MpeAcka3aHuu (HOBBIC
aneMeHThl — Ga, Se, Ge U HOBbIE BEIIECTBA — M30MEPHI) U Pa3BUTUU (TPU POPMYITUPOBKH).

[Tonumepsl. OCHOBHBIE TOHSATUS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEJIMHEHMI:
«MOHOMEpP»,  «IOJIUMEpP»,  «MAKpPOMOJIEKYJIa», «CTPYKTYpHOE  3BEHO»,  «CTEIEHb
MOJMMEPH3AINIY, «MOJEKyIsapHas wmacca». CrmocoObl TMONyYeHHUs TMOJIMMEPOB: pEaKIuu
noJIMMEepHU3aui M ToJuKoHAeHcauu. CTpoeHue NOMUMEpPOB: TreoMeTpuueckas ¢opma
MaKpOMOJEKYJ, KPUCTAIUIMYHOCTh W aMOpP(HOCTh, cTepeoperyaspHocTh. [lommmepbl
opranuueckue u Heopranndeckue. Kayuayku. [Inactmaccrl. Bonokna. buononumepst: 6enku u
HYKJICMHOBBIE KHUCIOTHL. Heopranwueckue MOIMMeEphl aTOMHOTO CTPOCHHUS (aJUIOTPOIHBIC
Moau(pUKaMK  yriieposia, KPHUCTAUIMYECKUH KpEeMHHUH, CeleH U TeJulyp LEeNOoYeyHOro
CTPOEHHUS, TUOKCU KPEMHHUS U JIp.) U MOJIEKYIIIPHOTO CTPOCHUs (cepa TiacTu4ecKas v ap.).

JucnepcHsie cucteMbl. YucThle BemecTBa U cMecH. Kiaccuukarus XuMIIeCKuX
BellecTB 110 yncrore. CocTaB cMecen.

PactBopsl. PactBopumocTh BemecTB. Knaccudukaius pacTBOpOB B 3aBUCHMOCTH OT
COCTOSIHMSI PAaCTBOPEHHOTO BelIecTBa (MOJICKYJISIPHBIC, MOJEKYISIPHO-UOHHBIE, HOHHBIE).
Tumel pacTBOPOB MO COAECPKAHUIO PACTBOPEHHOTO BenlecTBa. KOHIEHTpalus pacTBOPOB.

[Monstne «amcmepcHas cucreMay. Kiaccudukanus ITUCHEPCHBIX CHCTEM B
3aBUCHUMOCTH OT arperaTHOr0 COCTOSHUSI AMCIEPCHOHHON Cpelabl U JUCTIepCHOW (a3bl, a
TakKe IO pa3Mepy dacTull. ['pyboaucnepcHble CUCTEMBI: 3MYJIbCHUH W CYCHEH3UU.



Toukooucnepchvle KoalouodHvle cucmemsvl: 30au u 2eau. Ippexm Tunoans. Koaeyrayus 6
KoLIoUOnblx pacmeopax. Cunepesuc 6 2ensx.

Pacuernsblie 3anauu. Pacuersl mo xumuueckuM ¢opmynaM. PacueTsl, cBsi3aHHBIE C
MNOHATUSIMH «MaccoBasi JOJs» U «oObeMHas JOJs» KOMIIOHEHTOB CMecH. Brlumciienue
MOJISIPHOM KOHILIEHTPalUU PaCTBOPOB.

JdemoncTpanuu. Mojenyu KpUCTAIUIMYECKUX PELIETOK BELIECTB C Pa3JIMYHBIM THIIOM
cBsa3ed. Mozenu MoJIeKyln pPa3jau4HOM reomMerpur. Monenu KpHUCTAUIMYECKUX PELIETOK
anMaza u rpaputa. Mojenu MOJEKyl H30MEpPOB CTPYKTYPHOH U MPOCTPAHCTBEHHOM
nzoMepuu. Mozienn KpUCTaUNIMYECKUX PELIETOK METaioB. Mojeny 13 BO3AYIIHBIX 1IAPOB,
OTpakalolllie MPOCTPAHCTBEHHOE pacroiiokeHue SpP3-, SpP2-, SP-rTUOpUIHBIX OpOuTaneil B
MOJIEKYJIaX OpraHMYeCKMX M HeopraHuyeckux BemiecTB. Kosuiekius miactMacc U BOJIOKOH.
OO0pa3upl HEeOpraHMYECKUX MOJUMEPOB: Cephl MIAaCTHUECKOl, ¢ocdopa KpacHOro, KBapua u
nap. Monenu mosekyn OenkoB u JIHK. OOpa3ipl pa3iMyHBIX CHCTEM C JKHIKOH Cpeiou.
Koarymsuus. Cunepesuc. I dext Tunmans.

JlabopaTopHble onbIThl. 3HAKOMCTBO C KOJUIEKIUSAMU MUILEBbIX, MEAUIIMHCKUX U
Ounonoruueckux reneit u 3omeil. [lonydenue kommouHOro pactTBopa xiopuaa xkenesa (I10).

XHMHYeCKHEe peaKunu

Knaccudukanus XuMUYECKUX peakuil B OPraHU4YeCKOW M HEOPraHMYeCKOHW XHUMUHU.
[ToHsiTE O XMMHUYECKON pEaKlMH, OTJIMYUE €€ OT SAEpHON peakuuu. Pacwennenue soep,
MepMOSOepHbIL CUHME3, S0epHblll 00MeH. AIIIOTPONHBIE M MOJUMOpPQHBIC MPEBpAIICHUS
BEIIECTB.

Knaccudukanus peakuuii B HEOPraHMYECKOW XHUMHUU [0 YHCIY U COCTaBY
pearupyromux BemecTB (Pa3ioKeHust, COeAMHEHUS, 3aMEILICHUs, 0OMEHA).

Knaccudukanusa XUMHUYECKUX peakIUil B OpraHMYECKOd XUMUM (IIPUCOSAUHEHUS,
3aMelleHus], OTLICTIICHUS, U30MEpPU3aLlun).

Knaccudukanusa peaxiuii mo TtemnoBoMmy dhdexty, mo ¢(a3oBoMy cocTaBy, IO
yuacTuio katanuzaropa. OOpaTumble U HEOOpaTUMBbIE peaklMU. Tunvl peazenmos u nouamue
0 MexanuzmMax xumuueckux peakyuti (LOHHOM U C80OOOHOPAOUKATILHOM).

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM M pEeaKluu, Haymue 0e3 U3MEHEHUus
CTENEHEW  OKHCIEHUS  DJIEMEHTOB. MEXMOJEKYIspHblE W  BHYTPUMOJIEKYJIIPHBIE
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE peakluu. Peakun TucnponopiuoHUpoBaHus. MeTomsl
COCTaBJIEHUS] OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN: METO/ IEKTPOHHOIO OajaHca U
Memoo noxypeakyull.

OcHOBHBIE NOHATHSI XUMHUECKOU TepMoarHaMUKHU. [lepBoe Hauano TepMOIMHAMUKH.
TennoBoii 3 PeKT XUMUIECKOIN peaKIuu.

3axoH ['ecca u cnenctBus u3 Hero. TensoTta (3HTaNbIMA) 00pa30BaHuUs BEIIECTBA.
TepMOXUMHUUYECKHE paCUETHI.

[Tonsarue suTponuu. Bropoe Hagano Tepmoaunamuku. CBoboaHas sueprus [ uboca.
PacyeTbl caMOnpOM3BOIBHOTO MPOTEKAHNUS XUMHUUECKON pEeaKIIUHU.

Cxopoctes xumuueckux peakiui. IIpenmer xumuueckoi KkuHeTHKd. [loHsiTHE
CKOPOCTH XMMHUYeCKON peakuuu. Kunetnueckoe ypaBHeHHE peakIMi U KOHCTaHTa CKOPOCTHU
XUMHUYECKON peakinu. PakTophl, BIMUSIONIME HA CKOPOCTh XMMHUYECKON peakiuu (mpupoja
pearupyrommx BEIIeCTB, KOHILEHTpalus, TeMIepaTypa, MOBEPXHOCTb CONPHUKOCHOBEHUS
BEIIIECTB).

[lonsaTre o karanuzaropax M KaTaju3e. | OMOreHHBIM M TE€TEPOrEHHBIM KaTalu3.
®epMeHThl. Depmenmamubublil Kamanuz u e2o mexanusm. llpomomopwvl. Kamanumuueckue
2061. Uneubumopwl. Mexanusm oeticmeust Kamaniuzamopos.

OOparuMoCTh XMMHUYECKHX peakiuidl. XuMmHueckoe paBHOBecue. OOpaTUMbIE
XUMUYECKHE pEeaKIuu, U3MEeHEeHHne 3Hepruu [nbOca B oOpatumoM mporecce. XUMUYIECKOE
paBHOBECHE U €ro JTMHaMHuecKuil xapaktep. Koncranta xumudeckoro paBHoBecus. [Ipuniun
Jle lllaTense. CmenieHne XUMUYECKOTO PABHOBECHSI.

DNEeKTPOIUTHYECKAS JUCCOLIMALINS. DIIEKTPOIUTHI u HE3JIEKTPOJIUTHI.



DNEKTPONUTHYECKAsT JTUCCOIMAIMs, MEXaHU3M JHCCOLMALMK BEUIECTB C Pa3IMYHBIMU
BUJamMu cBsi3u. CHIIbHBIE U cllabble 3JeKTpoauThl. CTeNeHb AUCCOLUAIMN U €€ 3aBUCUMOCTh
OT pa3iu4HbIX (akTopoB. KOHCTaHTa AMCCOIUAIIVH.

[Ipoussenenue pactBopumocty. IoHHOE IPOU3BEAEHUE BOABI.

[Tonstue pH. BonopoaHbIi IOKa3aTelsb.

I'upaponu3. T'maponu3 kak oOMeHHBIH Tmpomecc. OOpatumpli W HEoOpaTUMBII
TUAPOIN3 OpPraHMYECKUX W HEOpraHM4yecKux BemecTs. Iuapomus coised. ['maposns
OpraHMYECKUX COCTUHEHHM Kak XMMHuYeckas ocHoBa oOmeHa BemlecTB. ['maponu3 ATD kak
OCHOBa JHEPreTUYecKoro oOMEHa B JKUBBIX OpraHu3max. [HIpPOIU3 OpPraHUYEeCKUuX
COCIMHEHUI B MPOMBILIUIEHHOCTH (OMBUICHUE KUPOB, MOJyYeHHUE THAPOJIM3HOTO CIIUPTA U T.
I.). YCwieHHe W TOJaBIIEHHE OOpaTUMOro THAPONW3a. 3HAYCHHE THAPOIU3a B
MPOMBIIIJICHHOCTH U B OBITY.

Pacuernble 3agauu. Pacyersl 1O TEPMOXMMHMUYECKHM YypaBHEHUsIM. Brluucienue
TEIUIOBOTO A (eKTa peakiuy Mo TEIIOTe 00pa30BaHUs PEAruPyIONINX BEIISCTB U MIPOIYKTOB
peakuun. Onpenenenue pH pactBopa 3agaHHON MOJIIPHON KOHUEHTpauuu. Pacuer cpennei
CKOPOCTH pEakIMH IO KOHIICHTPALMSIM pEarupyrolux BemecTB. BwruuciaeHus ¢
UCIIONIb30BAaHUEM  TOHSTHS ~ «TeMIepaTypHbId  KOX(P(GUIMEHT CKOPOCTH  peaKlum».
Haxoxxnenne KOHCTAHThI pPaBHOBECHS PEAKIMHM TI0 PABHOBECHBIM KOHIICHTPALMSAM U
ONpeIeJICHUE UCXOIHBIX KOHLIEHTPAllUi BEILECTB.

JleMoHCcTpanumu. AJITOTPOITHBIE MTPEBpaIieHUs cepbl U Gochopa. Peakiuu, naymmue ¢
o0Opa3oBaHMeM Tra3a, ocajka Wid BOJbl. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B
HEOpPraHUYECKON XUMHUHU (B3aUMOJEHCTBUE ILMHKA C pacTBOpaMHM COJISHOM KHUCIIOTHl U
cynsara meau (II)). OxucnuTenbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH B OPTraHHUYECKON XHUMHH
(OKHCTICHUE albJleTH/Ia B KapOOHOBYIO KHCIIOTY — PEaKIUs «CepeOpSHOrO 3epKaliay WU
peakiusi ¢ ruapokcuwiom wmeau (II), oxkucneHwe sTaHONa HAa MEIHOM KaTalu3arope).
N3yuenne 3aBUCUMOCTH CKOPOCTH XHMHYECKOM peakiuu OT KOHIIEHTPAIlMd BEIECTB,
TEeMIEepaTypbl (B3aUMOJIEHCTBUE THOCYyNb(aTa HATpus C CEepHOU

KHCIIOTOH), MOBEPXHOCTHU CONPUKOCHOBEHHMS BEILIECTB
(B3aMMOJIEHCTBHUE COJISTHOM KHUCJIOTHI C TPaHyJIaMU U TMOPOIIKAMU aTIOMHHHUS WA ITUHKA).
[IpoBeneHne KaTWIUTHUYECKUX PEAKUUN Ppa3IoOKEHUs MEePOKCHIAa BOAOPOJA, TOPEHUs
caxapa, B3aMMOJIEHCTBHS wuoja u amoMmMuHua. Kopposus xeme3a B BOJHOM cpene ¢
ypoTponHOM U 6e3 Hero. HabmoieHne cMeleHus: XMMUYECKOT0 PaBHOBECHS B CHCTEME:

FeCl3 + 3KSCN «  — Fe(SCN)3 + 3KCl.

CpaBHEHME 3IEKTPONPOBOJAHOCTU PACTBOPOB AJIEKTPOIUTOB. CMEIEHNE pPaBHOBECHS
JTUCCOITUAIIMN CIA0BIX KHUCIOT. HIUKATOphl M M3MEHEHHE MX OKPACKH B Pa3HBIX cpejax.
HoHHbIE peakiuu W YCIOBUS HUX TMpoTekaHus. [wuaponus kapOOHATOB, Cynb(}aTroB U
CHUJIMKATOB IICJIOYHBIX MeTayioB, HUTpara cBuHma (II) wnm nwmHKa, Xjopuaa aMMOHUS.
CepHOKUCIBIN U (hepMEHTATUBHBIN TUIPOIH3 YTIIEBOIOB.

JlaGoparopHble onbIThbl. Pa3ioxkeHWe MEpoKCHIa BOJAOPOJAa C MOMONIIBIO OKCHIA
meau (I1) u katanazel. 3HakoMcTBO ¢ Kojutekuueit CMC, copepxaiinx sH3uUMbL. Peakuu,
uaymme ¢ o0pa3oBaHMEM 0CaJKa, ra3a WX BOBI JJIsl OPTAaHUYECKUX M HEOPTAaHHUECKUX
ANEKTPOIUTOB. PaznuuHelie cnydyan ruaponusa coyieid. MccnenoBanue cpeibl pacCTBOPOB C
MTOMOIIbIO UHANKATOPHON OyMarm.

IIpakTnyeckas padora Ne 1. CKOpoCTh XUMHYECKHX peakiuuid. XUMHUYECKOE
paBHOBeCHE.

IIpakTuueckas padora Ne 2. PemieHne SKCIepUMEHTAIbHBIX 33734 1O TEeMe
«'uaponusy.

BemecrBa u ux cBoiicTBa

Knaccudukanus HeopraHMueckux BellecTB. BemecTBa mpocTble M CIOKHBIE.
bnaropognsie Ta3pl. CpaBHUTENbHAs XapaKTEPUCTHUKA MPOCTHIX BELIECTB: METALNIOB U
HEMETAJIOB, OTHOCUTENBHOCTh JTOM Kiaccudukanuu. CroXKHbIe BellecTBa: OWHAapHBIE
coenuHEHUsT (OKCHIIbI, TAJIOTeHUIBI, Cyab(UIABl U T. 1.), TUAPOKCUABI, conu. [loHsTHE O



KOMIUIEKCHOM coelMHEeHUU. OCHOBBI KOOPAMHALMOHHONW TEOPUM CTPOECHMSI KOMILIEKCHBIX
COCMHEHUI A. Bepnepa. JloHOpHO-aKIIeNTOPHOE B3aUMO/JICHCTBUE
KOMILIEKcooOpa3oBareneid U JurangoB. KoopIuHamoHHOE YUCIO0 KOMIUIEKCOOOpa30oBaTersl.
BHyTpeHHsAs M BHewmHss cdepa KOMIUIEKCOB. Jlucconuanusi KOMIUIEKCHBIX COEAMHEHU.
[TpyMeHEeHNEe KOMIUIEKCHBIX COEIUHEHUI B XMMUYECKOM aHAIM3€ U B MPOMBIIUIEHHOCTH, X
pOJIb B IIPUPOJIE.

Knaccudukanus oprannueckux BemecTs. Kiaccudukamnys opraHn4eckux BEIIeCTB 10
CTPOCHHUIO YIJIEpOJHOW Lenu (AUMKIMYECKHEe M IMKJINYECKHE, HaChIIEHHbIE U
HEHACHIIIICHHBIE, KapOOIMKINYECKHUE U TETEPOLUKIMYECKIE, ApOMATUIECKHUE YTIIEBOIOPOIBI).
VraeBonopoab! (alKaHbl, AJKEHbl, QJKHWHBl, LUKIOAJKAHbI, aJKaJWEHbl, AapEHBbI,
raJIOr€HONPOU3BOJHbIE  YIIIeBOAOpO10B). DyHKUIMOHAIBHBIE TIpynnbl (TUIPOKCUIIbHAS,
KapOOHMIIbHAsL, KapOOKCUIIbHASI, HUTPOTPYIINA, aMUHOTPYIINA) U KJIacCU(UKaLKs BEIIECTB 110
3TOMY npu3HaKy. ['erepodyHKIMOHATBHBIE COeAMHEHMS. [ eTepoMKInYecKkne COeIMHEHUSI.

Merannel. [lonoxenne merauioB B Ilepuognueckonn cucreme JI. M. Menneneena.
OcobeHHOCTH CTpoeHHsT aToMOB M KpuctamioB. llommmopdusm. OOmume Quszmueckue
CBOICTBa METAJIJIOB. deppoMarHeTHKy, IIapaMarHeTUKU U JMaMarHeTUKH.
DNEKTPOXUMHUYECKUH psa HanpsokeHUH MeramuioB. CTaHAApTHBIA BOJAOPOJHBIA 3JIEKTPOJ.
CranpapTHble 53JEKTPOAHbIE NOTeHIMandbl. OOIIKMe XUMHUYECKHE CBOMCTBA METAJJIOB:
B3alMOJICHCTBHE C HEMETAJUIAMU, BOAOW, OMHAPHBIMU COEAMHEHUSIMH, KUCIOTaMH, COJISIMHU.
B3anmoaeicTBie HEKOTOPBIX METAUIOB C PACTBOPAMH Lesno4el. B3aumonencTBue akTMBHBIX
METAJIJIOB C OPraHU4YECKUMH COeAMHEHUSAMU. OCOOEHHOCTH peakluil METAJUIOB C a30THOW U
KOHLEHTPUPOBAHHOM CEpPHOU KHCIIOTOM.

Koppo3uss meraymos. [loHATHe koppo3uu. XuUMHYECKas M AJIEKTPOXUMUYECKAS
KOPPO3Hs U CIIOCOOBI 3aILUThl METAIIIOB OT KOPPO3HH.

OO6mue cnocoObl Mmoiay4yeHus: MeTauioB. Metamuibl B npupoje. OCHOBHBIE CIIOCOOBI
NOJYYEeHUsT METAUIOB (MUPOMETAJUTYPIrUs, THIPOMETATYPIUs, DSICKTPOMETAITYPIus).
ONEeKTPOaN3 Kak OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mpolecc. JIEKTPOJIN3 pacIulaBOB
IIEKTPOJINTOB. DJIEKTPOJIU3 PACTBOPOB DJIEKTPOJIMTOB C HWHEPTHBIMM M AKTHUBHBIMU
MeKTpoaaMu. Mcrosnb30BaHHME AJIEKTPOJIM3a B IPOMBIIUIEHHOCTH. [ 'asbBaHM4eckue
aneMeHThl. IIponeccsl Ha 3leKTpoAax B TalbBaHUYECKOM DJIEMEHTE. AKKYMYJATOD.
TomIMBHBIE 3JIEMEHTHI.

Mertamnel rnaBHbeIX noarpymnm. lllenounbsle MeTamnsl, o0Ias XapaKTepUCTHKAa Ha
ocHoBe nosiokenust B [lepronnueckon cucreme anementoB . M. MenaeneeBa u CTpoeHUs
atomoB. [lomydenue, ¢usndyeckue M XHUMHUYECKHE CBOMCTBA, NPUMEHEHHUE MIETOYHBIX
METaJIOB M WX COeAMHEHWH. bepuiumii, Maruuii, meno4HO3eMeNbHbIE METAILIBI, UX OOIIas
XapakTepUCTUKAa Ha OCHOBE IOJIOKeHUsA B llepuogmyeckon cucreme sieMeHtoB J[. H.
MenneneeBa u crtpoeHusi aromoB. [lonmydeHue, ¢uznueckne M XUMHYECKHE CBOICTBa,
IPUMEHEHHE IIEINOYHO3EMENbHBIX METAUIOB U MX COEAUHEHWH. AJIIOMMHMH, CTPOEHHE
aToMa, pu3NYECKHe U XUMUYECKHE CBOMCTBA, MOJIYyYEHHE U IPUMEHEHHUE.

Mertasibl TOOOYHBIX MOATPYIIT. XapaKTePUCTUKA METAJUIOB MMOOOYHBIX MOATPYIII 110
ux nonoxenuto B Ilepuomnueckor cucreme snemeHToB [[. M. MenneneeBa u CTpOEHHIO
aToMoB. Menab: ¢u3MUeCKHe W XMMHUYECKHE CBOMCTBA, IOJyYeHHE M TNPUMEHEHHE.
Baxneiimme coennHeHuss menu. OU3NUECKME M XMMHUYECKHE CBOMCTBA, IMOJIYYEHHE H
IIPUMEHEHNE IMHKA. XapaKTEpUCTUKAa BAXHEUIINX COEIMHEHWH (OKCHAAa M TUAPOKCUAA
nuHKa). PuU3MYecKkue M XUMHUYECKHE CBOMCTBa, MOJIy4YeHHE U MPUMEHEHHE XpOoMa.
XapakTepHuCcTUKa BaKHENIINX cOeqUHEHNH (okcuaa u ruapokcuaa xpoma (II), auxpomaros u
XpOMAaTOB  ILENOYHBIX MeTalioB). (OCOOEHHOCTHM BOCCTAaHOBJIEHUS JAMXPOMAaToOB B
3aBUCHMOCTH OT Cpefibl paCTBOPOB.

Ousnyeckue M XHMHUYECKHE CBOMCTBA, IIOJYYEHHE W IPUMEHEHHE MapraHua.
XapaKkTepuCTUKA BAKHEHIINX COEAWHEHHH: OKCHIOB, TMAPOKCHIOB, coseid. OcoOeHHOCTH
BOCCTAHOBJICHMsI IEPMAHIaHATOB B 3aBUCUMOCTH OT CPEXBI PACTBOPOB.

Hewmeramnsl. [1onoxenue Hemeramios B [lepuoguueckoii cucreme /. . Menneneesa.



OCOOCHHOCTH CTPOCHHMS AaTOMOB M KPHCTAIOB. AJUIOTpomnus. bmaropogHbie rasbl.
OxucnuTenbHble U BOCCTAaHOBHUTEIbHBIE CBOICTBAa HeMmeTayuioB. OOmias XapaKTepHCTHKa
BOJIOPOJIHBIX COeNMHEHHH HemeTautoB. OOmias XapaKkTEepUCTHKA OKCHIIOB U THAPOKCHIIOB
HEMETAJUIOB.

l'amorensl. CTpoeHHE aTOMOB TaJIOTEHOB, HMX CpaBHUTENIbHAs XapaKTEpPHUCTHKA.
CBolicTBa MpPOCTHIX BEUIECTB, 0Opa30BaHHBIX ranoreHamu. OKHCIUTENbHBIE CBONCTBA
raJIOreHOB. [ 'aoreHoBOOPO/Ibl, X CBOMCTBA, CPAaBHUTENbHAS XapaKTEPUCTUKA. XJIOp U €ro
COEIMHEHMS], HAXO0XKJEHUE B IPUPOJE, TIOJyYEHHE, CBOMCTBA, IPUMEHEHHE. XIIOPOBOAOPOA U
coJisiHas kuciora. Xuopuasl. KuciaopoHele coelnHEHus XJIopa.

Xanpkorenol. HaxoxJIeHue kucimopoga MU cepbl B INPUPOAE, IOJIYYEHHUE HX B
IPOMBIIIICHHOCTH U JlabopaTopuu. CBOMCTBA KHCIOPOAA U CEPBI: AITIOTPOIHS U (PU3NIECKHE
CBOICTBa aJJIOTPOIHBIX MOAM(UKALMN; OKUCIUTEIbHbIE CBOWCTBA KHCIOpPOJAa U CEphl B
peakuusx C MPOCThIMU BelllecTBaMU. BoccTaHOBUTENBHBIE CBOMCTBA CEPHI.

OkuclieHHe KHUCIOPOJOM CIOXHBIX BemecTB. OKHUCIHUTENbHbIE CBOWCTBA O30HA.
[Tpumenenue kucimopona u o3oHa. [Ipumenenue cepbl. CepoBOJOpOJ, HAXOXACHUE B
npupojie, MONyYeHUE, CTPOCHHE MOJIEKYJIbl W CBOHCTBA: (U3MUECKHE U XUMHUYECKHE.
CepoBogoponHas kuciora u cyimbduasl. Oxcun cepol (IV), ero cpoiictBa. CepHucras
kucinora u ee conu. CepHas KHCIOTA: HPOMBIIUIEHHOE MPOU3BOJCTBO, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (OKUCIHUTENbHBIE U 0OMeHHbIe). [I[puMeHenne cepHoit kucaoThl. Conu
CEpPHOU KUCIIOTHI.

Azot. Haxoxxnenue B npupojie, noiyuerue. CTpoeHue MoieKyibl. OKUCTUTEIbHBIC U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA a30Ta. [[pumenenue azora.

AMMUak: TOJyyeHHE, CTPOECHHE MOJEKYJbl, CBOMCTBa (OCHOBHbBIE, pEaKIUU
KOMIUIEKCOOOpa30BaHusl, BOCCTAHOBUTEIbHBIC, OKUCIUTENbHBIC, PEAKIIUA C OPraHMYECKHUMHU
BEIIECTBAMU U C yIJIEKUCIbIM razom). Conu aMMoHus U UX npuMeHeHne. OKCubl a3oTa, UxX
CTPOEHHE M CBOWCTBA. A30THas KHUCJIOTa: IOJIyYE€HUE, CTPOCHHE MOJIEKYJIbl M CBOWCTBA.
Hurtpartsl, ux Tepmudeckoe pasnoxenue. PacnosnaBaHue HUTPATOB U UX IPUMEHEHHUE.

®ocdop. Haxoxaenue B npuposie, noaydeHue. AoTponus U Gpu3nveckrue CBoicTBa
Monupuxanuii. OKUCIUTENbHBIE CBOMCTBA (PEaKIUU C METAUIaMHU) U BOCCTAHOBUTENbHbBIE
cBoiicTBa (ocdopa (peakuu ¢ rajioreHamMu, KUCIOPOAOM, KOHIEHTPUPOBAHHOM CepHOM U
azoTHoM kuciaoramu). Oxeun ¢pocdopa (V). dochopHbie KUCIOTH U UX COJIH.

VYranepon. Haxoxnenue B mnpupope. AiioTponus M (QuU3MUECKHEe CBOWCTBA
Moaudukanuii  (MoBTOpeHne). XUMHUYECKHE CBOMCTBAa yriepoja: BOCCTAHOBHUTEIIbHBIC
(B3auMOJICHCTBUE C TaJIOT€HaMHU, KUCIOPOJOM, Cepoil, a3oToM, BoaoH, okcumoMm meau (II),
KOHIEHTPUPOBAHHON CEpHOM M a30THOM KHCIOTaMH) U OKUCIMTEIbHBIE (B3aUMOAEHUCTBUE C
MeTaJlaMH, BOJIOPOJIOM, KpeMHueM, 6opom). [losyuenue, CBONCTBA U MPUMEHEHHE OKCHJIOB
yriepoja.

VYroapHas KUCIIOTa U €€ COJIH.

Kpemumnit. HaxoxneHne KpeMHHsI B NPUPOJE M €ro IMOJydeHHe. AJUIOTPOINHS H
CBOICTBA aJUIOTPOMHBIX MOAUPUKALIUN KPEMHHUSL.

BoccranoBuresnbHbIe (peakiuu ¢ TajJoreHamMH, KUCIOPOOM, pacCTBOpaMU IIEN0Yel) U
OKHCITUTENbHBIE CBOICTBAa KpeMHUs (peakuuu ¢ Metauiamu). [lpumenenue kpemuus. Oxcun
KpEMHUS, KpeMHUEBAsE KUCIOTa U ee cod. CUTMKaTHAs MPOMBILIUIEHHOCTb.

Kucnorel opranuuyeckue u  Heopranmdeckue. CocraB, KiaccupuKaus U
HOMEHKJIaTypa HEOpPraHMYeCKUX M OpraHudeckux Kuciaor. llomyueHue BakHEHIIMX
OpPraHMYECKUX U HEOPTaHUYECKUX KHUCIOT. XMMHUECKHE CBOWCTBA (pEaklMK C METalllaMu, C
OKCHJAMHM METaJUIOB, C OCHOBAHHMSIMH, C COJSIMH, cO crouptamu). OKHUCIUTENbHO-
BOCCTAaHOBUTENIbHBIE CBOMCTBA KUCIOT. OCOOEHHOCTH CBOWCTB CEpPHON M a30THOW KHUCIIOT,
MYpPaBbUHOM U IIABEJIEBOM KUCIIOT.

OcHoBanust ~ opranmdyeckue u  Heopranumyeckue. CocraB, Kiaccupukanus,
HOMEHKJIATypa HEOpPraHMYeCKUX M OpraHu4YeckuX ocHoBaHMM. (OCHOBHBIE CIIOCOOBI
MOJIyUYEHUSI THIPOKCHIOB METAIOB (LIEJIOYEH — peakUusMU METAIJIOB M HMX OKCUIOB C



BOJIOM, HEPACTBOPUMBIX OCHOBaHUU — peakmnueld oOmeHa). [lonydeHne amMmmuaka U aMHUHOB.
XUMHUYECKUE CBOWCTBA OCHOBaHMH: Mienouyedl (peakuuu C KUCIOTaMM, KHCIOTHBIMHU
OKCHJIaMH, pPAcCTBOPAMM COJIEH, C IMPOCTBIMU BEIIECTBAMH, C TaJOUAONPOU3BOJHBIMU
YIJIEBOAOPOAOB, (PEHOJIOM, KHpPAMH); HEPACTBOPUMBIX OCHOBAaHMH (peakiUH C KUCJIOTAMHU,
peaKIMK Pa3JIoKEHUS).

AmdorepHble OpraHMYecKkHe U HeopraHudyeckue coequHeHus. CrocoObl NOIydYeHus
aM(pOTEpHBIX COEAMHEHUH (aM(pOTEPHBIX OCHOBAaHMW W AMHHOKHUCIOT), MX XHMHUYECKHE
cBoiicTBa. OTHOCUTEIBHOCTD ACICHUS COCIUHEHUNM HAa KUCIOThI U OCHOBAHUS.

I'enernueckass CBsA3b MEXAY KiIacCaMM OPraHMYEeCKMX U HEOPraHUYECKUX
coequHeHuN. [IoHATHS «TeHEeTHYECKas CBA3bY» U «TCHETUYECKUU psan». OCHOBHBIE IPU3HAKU
TEHETUUYECKOTO psiAa. ['eHeTudeckue psiibl METAUIOB (Ha NpUMEpPE KalbLUs U JKEIe3a) u
HEMETAJJIOB (Ha MpHUMepe cepbl M KPEMHHUs) M MEPEeXOAHOro 3yIeMeHTa (Ha INpuMmepe
anmoMuHus). ['eHeTnyeckue psapl U FeHETUYECKasl CBA3b B OPraHWYeCKOW Xumuu. EquHCTBO
MUPA BELIECTB.

Pacuernble 3agaum. Borumcinenue maccsl Wi o0beMa NPOAYKTOB PEAKLUU 110
U3BECTHOM Macce WM 00beMy MCXOJIHOTO BELIECTBA, COAEPIKALIEro NMpUMecu. Beruucienue
MacChl UICXOJHOTO BEUIECTBA, €CJIM M3BECTEH IIPAKTUYECKHUM BBIXOJ M MAccoBas €ro J0Jis OT
TEOPETUYECKH BO3MOKHOTO. BhIUNCIEHNS IO XUMUYECKUM YPAaBHEHUSIM pEaKLUui, €CIM OJHO
U3 pEearupyronmx BeImEeCTB AaHO B u30bITKe. OrmpeneneHue MOJEKYISAPHOH (GOpMyIbl
BEIIECTBA [0 MACCOBBIM JIOJIIM 3JIeMEeHTOB. OmpeneneHue MOJEKYIIpHOH (popmyiibl
ra3000pa3HOro BEIIECTBA 10 HM3BECTHOM OTHOCHTEIBHOH IJIOTHOCTH M MAacCOBBIM JOJISIM
sneMeHTOB. HaxoxaeHue MonekynsapHoi (opMyJibl BeliecTBa o Macce (00beMy) IpOAYKTOB
cropanusi. KomOuHMpOBaHHBIE 3a/1a9H.

Hemoncmpayuu. Komnexunsa «Knaccudukanuss HEOPraHMYECKHUX  BEILIECTBY.
[TosryueHne KOMILJIEKCHBIX OPraHMYECKHX M HEOPraHMYECKUX COEeOUHEHMH. JleMoHcTpamus
cyxux kpucramuioruaparoB. Komnekuus «Knaccudukanus opraHn4eckux BemecTs». Moaenu
KPUCTAIIIMYECKUX PEIIETOK MeTauioB. Kosekius MeTaloB ¢ pa3HbIMH (PU3NYECKUMU
cBoiicTBamMH. B3anMopelcTBHEe METaJUIOB ¢ HeMeTallaMM (IMHKA C Cepoi, allOMHHHS C
MOJIOM), C pacTBOpaMH KHUCJIOT W Tienodeit. ['openne meramioB (IMHKa, *Kejne3a, MarHusi B
Kucinopose). B3aumopelicTBue a30THOW M KOHLEHTPUPOBAHHOM CEPHOM KUCIOT C MEJbIO.
Koppo3uss MeTaiuioB B pasiM4YHBIX YCIOBHUSAX M METOABI 3aIIUTHI OT Hee. Kosmexkuus pyz.
Boccranoenenne memum u3 oxkcuga meaun (II) yrmem u BomopoaoMm. ANIOMHHOTEPMHSL.
B3aumoneiictBus cynbdara menu (1) ¢ xenesom. CocraBieHue raJbBaHUYECKUX 3JIEMEHTOB.
OnexTtponu3 pactBopa cyiabdpata Meau (II). OOpasipl mienoyHbIX MeTauioB. Peakuus
OKpAaIllMBaHUs MJIAMEHH COJISIMHU IIEJIIOYHBIX METaJUIoB. B3auMonelicTBue JUTHS U HaTpHs C
BOJIOM M 3TWIJIOBBIM cniupToM. B3aumoneiictBue Hatpus ¢ cepoil. OOpasubl MetauioB [IA
rpymmsl. BzaumonencTeue Kaaplus ¢ BOJOU. ['opeHne Maruus B BOJE U TBEPJIOM YIIIEKHCIOM
raze. KauecTBeHHbIE peakIMM Ha KaTUOHBI MarHus, Kanblus, Oapus. Peakuun okpamuBaHus
IIaMeHu coyisiMu MeTaiioB IIA rpymnmsl. Mcnone3oBanue ruapokcuia
menu (II) B KayecTBEHHBIX peakIMSIX OpraHuyeckux coenuHeHuid. Ilepexon xpomara B
nuxpoMatr u oOpatHo. Ilomydenme u wmccnenoBaHue cBOWMCTB rumpokcuaa xpoma (III).
OxucnuTenbHble CBOWCTBAa auxpomara Kanusg. OKHCINTENbHBIE CBOMCTBA II€pMaHraHara
KaJusi B peakUuax C OpPraHMYeCKMMHU U HEOPraHM4YeCKMMH COeIMHEHUsMU. Mojenu
KPUCTANTHYECKUX PEIIeTOK MO0Jia, ajaMasa, rpaduta. B3pelB cMecu BO0poaa ¢ KUCIOPOIOM
(rpemyuero rasa). 'openue cepsl, hocdopa u yriusa B kuciopojae. OdecrseunBaHue OpoMHOM
(vonHOM) Boabl ATHUiEHOM. [amoreHsl (mpocTbie BemiecTBa). OKHCIUTENBHBIE CBOMCTBA
XJOopHOU Bonbl. [loyueHue consiHOW KHUCIOTHI M €€ cBoicTBa. llomyudeHwe kucimopona.
Ilomy4yeHue OKCHUAOB IOPEHHUEM IIPOCTBIX U CIIOXKHBIX BELIECTB. B3aumonencTBue cephl C
MeTajulaMu (aIIOMUHHEM, [IMHKOM, kene3oM). [lomyuenne cepoBoiopoa 1 CEpOBOAOPOAHOM
KHCJIOTHI, 10Ka3aTeIbCTBO HAMU4us Cylnb(ua-uoHa B pactBope. CBOICTBAa CEpPHOM KHCIOTHI.
Cxema TPOMBINIUICHHONW YCTAaHOBKHM (DPAKIIMOHHOW TIEPEeroHKu Bo3ayxa. [lomydenwe u
pasnoxkenue xyuopuaa ammonus. [lonyuenue oxkcuna azora (IV) peaknueit B3aumoaeicTBus



MEIU C KOHILICHTPUPOBAHHOM a30THOM kucinotod. B3ammopeiictBue okcunma azora (IV) c
Bojiol. PasnokeHue HuUTpaTa HaTpus, ropeHue uvepHoro mnopoxa. l['openme docdopa,
pactBopenue okcuaa ¢Gochopa (V) B Boae M HCCIENOBaHUE TONYYEHHOTO pacTBOpa
nHaukaropoM. Kosekuuss npupoAHbIX cOeqUHEHU yriepoaa. Kpucraminueckue pemeTku
anmaza u rpadura. Ancopbuus okcuma azora (IV) akrtuBupoBanHbIM yriieM. llepexon
KapOoHaTa B ruapokapboHaT u obpaTHo. Kouiekiuu npupoIHBIX CUIMKATOB M MPOAYKIIMH
CUJIMKAaTHOM TPOMBIIUIEHHOCTH. B3anMoielicTBEe KOHUEHTPUPOBAHHBIX a30THOM M CEPHOMU
KHCJIOT, a Tak)Ke pa30aBlIeHHOa30THON KUCIIOTHI ¢ Melblo. Peakius «cepedpsHOro 3epkaiay
JUI. MypPaBbUHOM KHCJIOTHI. B3auMoelicTBHE aMMUaKka U METWJIAMHHA C XJIOPOBOAOPOJIOM U
BO/I0M. B3aumoneiicTBue pacTBopa ruipokcuaa HaTpus ¢ aM(OTEpHBIM THAPOKCHIOM LIMHKA
i amomMuHus. OCyIlecTBICHHE PEBPAIICHU:

1) Ca — CaO — Ca(OH)2 —

P — P205 — H3PO4 — 2) Cu — CuO — CuSO4 — Cu(OH)2 — CuO — Cu

3) C2H50H

C2H4 — CH3COH — CH3COOH

CH20H CH20H

JlabopaTopubie onbITbl. O3HaKOMJIEHHE C OOpa3llaMM IpPEJICTaBUTENIEH pa3HbIX
KJIACCOB HEOPraHWYECKUX BELECTB. B3auMoaeiicTBue MHOTOATOMHBIX CIIMPTOB U IIFOKO3BI €
¢denuHroBoi xuakocTeio. Kauecrsennsle peakuuu Ha noHbl Fe2+ u Fe3+. O3nakomiieHue ¢
oOpa3iamu npeacTaBUTeNel pa3HbIX KIAaCCOB OPTaHUYECKUX BEILIECTB.

B3aumopeiicTBue MeTalJIOB C pacTBOpaMM KHUCJIOT U cojiedl. O3HakoMJIEHHE C
KOJUIEKITUEH pyd. O3HaKoMIeHue ¢ KOIIeKyuell XUMuieckux ucmo4nukoe moxa (bamapetixu,
CBUHLYOBbLE AKKYMYISAMOpbl U m. 0.). B3auMoneiicTBUEe allOMHHUS C PacTBOPAMHU KUCIIOT H
Ca3(P0O4)2 menoueii. [Tomyuenue u u3ydeHre CBOMCTB THAPOKCH]IA ATFOMHHHSL.

KauecTBeHHble peakuuu Ha KaTHOHbI Menu. Paznoxenue ruapoxcuaa meau (II).
[lonyyenue u wuccienoBaHHE CBOMCTB THJPOKCHMIA LMHKA. KadyecTBEHHbIE peaklMu Ha
raJIoreHua-uoHbl. O3HaKOMJIEHWE C KOJUJIEKUMEH MPUPOAHBIX COEIMHEHUN  Cephl.
KauectBeHHble peakiuu Ha CyabGua-, cynbPuT- u cynbdar-annonbl. KauecTBeHHAs peakius
Ha MOH aMMOHUsL. Pacnosnasanue numpamog. KauectBeHHas peakuus Ha pocdaT-aHUOH.

ITonyyenue yriieKuciaoro raza B3aMMOJEHCTBHEM MpaMopa C COISHOM KHUCIOTON U
uccieqoBaHue ero cBoicTB. KauecTBeHHass peakuuss Ha KapOoHar-aHuoH. Ilomydenue
KPEMHHMEBOUM KHMCIIOThl B3aUMOJIEHCTBHEM PACTBOpPA CHIIMKATa HATPUSl C CUJIBHOM KHUCIOTOM.
PactBOpeHne KpeMHHEBOM KHUCIOTHI B IIEIOYH.

IIpakTnuyeckas padora Ne 3. [lonydyeHue ra3oB 1 U3yuyeHHe UX CBOMCTB.

IIpakTnueckas padora Ne 4. PemieHue skciepuMeHTaIbHBIX 33]1a4 110 OPTaHUYEeCKOM
XHUMUH.

IIpakTnueckass padora Ne 5. Pemenue 5SKCHepUMEHTANbHBIX 3a4ad IO
HEOPraHUYECKOU XUMUHU.

IMpakTunyeckas padora Ne 6. CpaBHCHHE CBOWCTB HEOPraHUYECKUX U OPTaHUICCKUX
COCIMHEHU.

IIpakTnueckass padora Ne 7. [T'eHermueckass CBSI3b MEXKAY KllaccaMu
HEOPraHWYECKUX U OPraHUYECKUX BELIECCTB.

XuMus 1 0011ecTBO

XuMUS ¥ IPOU3BOJCTBO. XUMUYECKAsT MPOMBIILUIEHHOCTh. XUMHUYECKasi TEXHOJIOTHUS.
Ceipbe I XMUMHUYECKOW MPOMBIIUIEHHOCTH. Boma B XUMHYECKON MPOMBIIIJIEHHOCTH.
OHeprusi A1 XMUMHYECKOrO MpOU3BOACTBA. HayuyHble HOpUHIMIOBI  XUMHYECKOTO
MIPOM3BOJCTBA. 3allUuTa OKPYXKAIOIIEH cpeAasl U OXpaHa Tpyda IpU  XUMHYECKOM
npousBoAcTBe. [Ipom3BOACTBO amMmuaka W METAaHOJAa B CPaBHEHHHU. bDHOTEXHOIOTHA.
HanoTexHomnorus.

XUMHA M CEIbCKOe XO03AHCTBO. OCHOBHBIE HANpaBIEHUS XUMH3ALUHU CEIbCKOTO
X03sicTBa. Y 10OpeHus u ux Kiaccudukamus. XuMudeckas Meauopanus nous. [lectuumabr u
ux KIIacCU(UKALIUA. Xumuzanus JKUBOTHOBOJICTBA.



Xumust u  npoOieMbl OXpaHbl OKpyxaromied cpeabl. OcHOBHbIE —(DaKTOPHI
XUMHYECKOT0 3arpsi3HEHHsT OKpy»xKarouieil cpeapl. OxpaHa aTtMocdepsl, BOIHBIX PECYpCOB,
3€MEJIbHBIX PECYPCOB OT XMMHUECKOTO 3arps3HEHMSL.

XuMHUsA W TIOBCEAHEBHas >XU3Hb dYenoBeka. JlekapcrBa. Moromue u 4uCTSIINE
cpeacTBa. XMMHMUECKHUE CPEJICTBA TMTMEHBl U KOCMETHKH. MexayHapoaHas CUMBOJIMKA IO
YXOAy 3a TEeKCTWIbHBIMU H3JEIUsIMH. MapKupoBKa Ha YNAaKOBKAaX MUIIEBBIX MPOAYKTOB U
uHpOpMaLKs, KOTOPYIO OHa CUMBOJIU3UPYET.

JladopaTopubie onbIThbl. O3HaKOMJICHHE C OOpa3llaMH CPEJCTB OBITOBOM XUMHUHU U
JIEKapCTBEHHBIX IMPENapaToB, U3y4eHNE MHCTPYKLIUN K HUM IO MIPABUILHOMY U 0€3011acHOMY
npuMeHeHuto. l3yueHue MeXIyHapOJHOM CHUMBOJIMKH IO YXOIYy 3a TEKCTUJIbHBIMU
U3JIENUSIMU U MApKUPOBKH HA YIIAaKOBKAaX MUILEBBIX IPOAYKTOB.

JemoHncTpanuu. BuneopparmMeHTs! 10 IPOU3BOJCTBY aMMHUaka U MeTaHoa. Crnaiabl
U Jpyrue BHIEOMATEepHaIIbl, MIUTIOCTpHUpYIOUIHEe Ono- ¥ HaHOoTexHoJoruu. Kosurekuus
«MunepainbHble ynoopenus». Komnekus nectuunos. BuneopparmMeHTsl 0 XUMHYECKON
MEIMOpAallMd TMOYB W XHUMHU3ALMU SKUBOTHOBOJCTBA. BujueopparmMeHTsl U Ciailjibl
9KOJIOTHYECKON TeMaTuku. JlomaliHss, aBTOMOOHWIIbHAs anTeuyKd U alnTeyka XUMHUYECKOTO
kabuHeTa. KomeKus MOIOINX U YUCTSIINX CPEJICTB.

3. TEMATHYECKOE INTAHUPOBAHHUE

10 kanace
Ne Paspen nporpammsel | Hacsl [Iporpamma BocUTaHUSA
3.1. KiroueBsie oOmiemkoapHbIe nena- [enp yuurens [IpoBeneHne ypokoB
OKp.MHpa B HAYaJIbHOH ILIKOJIE
3.5. Camoynpasienue. [IpoBenenue ypoxos oxp.mupa B HIII
1 BEeeHNe 11 3.8. [IpodopueHTamms. 3HaKOMCTBO ¢ Ipodeccreii uccieaoBaTes.
’ a CeHTsa0pb (TpeTbe BOCKpeceHbe) — JleHb pabOTHHKOB Jieca
3.9 IlIkonbHBIE MeAUA — CTATBHA
3.10. «Opranuzamus npeaMeTHO-ICTETUIECKON Cpeb». YUacTrue B MIKOJIbHOM
¢dororictaBke «IIpupona pogHOro Kpas»
3.1. KirtoueBble 00IIeNIKOIBHBIE JIeIa- Y9acTHe B MIKOJILHON KOH(EpeHIHn 110
3aIInTe IPOEKTOB
CrpoeHue u o p o
3.5. CamoymnpaBiieHre. Y4yacTue B KOHKYpCe 110 CO3/IaHHI0 KOM(MOPTHON Cpe/ibl
KIIaccu(UKaIs
2. 14 BHYTPH IIIKOJIBI
OpraHUYecKuX .
N 3.8. IIpodopuenrarus. 3HaAKOMCTBO ¢ TIpodeccueii 1abopanTa, HHKCHEPa-
COeIMHEHU MK

3.9 IlIkonbHBIE MeAUA — TEMATUYECKUE CTATbU

3.1. KiroueBbie oO1menikopHbIe Jiena- [I[pocBeTHTENbCKOe MEPOIIPUATHE
«HoBast cMeHay, TOCBSIIIIEHHOE HACTYIJICHUIO TEMATHKH T0J1a 110 MPUKa3y

XUMHYECKUE pEaKLUy

[Tpesunenra PO u I'ydepuaropa JIO (o Hayku u uccienoBanui, "o uncron

. BO/IbI)
3. B opranudeckoi 14 .
M 3.10. «Opranusanus npegMeTHO-ICTeTH4ecKoil cpennl». Iloaroroska
DKCITO3UITUH TI0 TeMaM (TIJIaKaThl, CTEH/IbI, MAaTEPUAIIBI JIJIS TKOIbHBIX
WHTEPHET-CTPAHUIT):
Henemnst ectecTBo3HAHUSA
4, YTI11€BOAOPO 1B 57 3.1. KiroueBble OOIICTTKOIBHBIE JIeIa- Y9acTHe B IKOJIbHOW KOH(PEPEHIIUU TT0
5. CrupThl HpEHOIIBI 10 3aIUTe NPOEKTOB
6. AJbIEruasl U KETOHBI |3 3.8. [Mpodopuenrarus. 3HaKOMCTBO ¢ podeccreil XUMHUKa-TeXHOJIoTa
Kap6oHOBEIE KHCIOTEL. 3.9 llIkonpHBIE MEIHA — TEMATHYECKHE CTaThH
7. CJ10KHBIE 26 3.10. «Opranuzanus npeaAMeTHO-3CTeTuYecKoi cpeab». [loaroroska
>hupsr. Kupsr. HKCIO3HIIUY 10 TeMaM (TUIaKaThl, CTCHJIbI, MATEPHAJIBI JIJIs IITKOJIBLHBIX
8. VriieBoabl 13 MHTEPHET-CTPAHNIL) 5
9 A30TCOACPIKALLHE ’3 22 mapta — BceMupHBIi eHb BOABI
‘ CoeIMHEHHUS. 20 mapra — [lens 3emn
T e — 21 mapta — MexyHapOAHBII JeHb eca
10. AKTHBHbBIC BEIIECTBA. 8 22 mapra — MesxxnyHapoHblil eHs bantuiickoro Mops
[losropenue 3.9 IlIkonbHbIe MeHa — TEMATHYECKUE CTAThH
11 OCHOBHBIX BOIpPOCOB |14 VYuacTHe B 9KOJOTHUYECKUX aKIUAX

OpPraHuYecKOd XUMUHU
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3.1. KiroueBsle obuienikonbHble aena- Jlenp yaurens [Iposenenne ypokos
OKp.MHpa B Ha4aJIbHOH mKosie JleHb 310pOBbS — aHAIN3 PE3YIIbTATOB

3.5. Camoymnpasienue. [IpoBenenue ypoxo oxp.mupa B HIII

3.8. [Ipodopuenramms. 3HaKOMCTBO ¢ Ipodeccreil nccieaoBaTems.

4 cenrsiOpst lens crenmanucra 1o sizepHoMy obecnieuennto Poccun

5 centsiOps JleHb pabOTHUKOB HE(TSIHOM, ra30BOH U TOIIMBHOM
npombinuicHHOCTH Poccun (Jlenp HedTsHIKA) (MIEpBOE BOCKPECEHBE
CEHTAODS)

3.9 IlIkonbHBIE MEAUA — CTATBHA

1 oxTs10pst — BceMupHsblIit IeHb BereTapuaHcTBa

4 oKTsI0pst — BceMupHBIN eHb 3alUThI )KHBOTHBIX

3.10. «Opranuzanus NpeIMeTHO-ICTETUIECKON Cpeib». YUacTre B MIKOJIbHOM
¢ororictaBke «IIpupona pogHoro Kpas»

CTpoeHHe BEIIeCTBa.
JlucriepcHble CUCTEMBI

29

3.1. KiiroueBble 00LIENIKOIBHBIE JieIa- Y4acTHe B NIKOJILHON KOH(epeHIHH 1o
3aIIUTE IPOEKTOB

3.5. CamoynpaBieHue. YdacTie B KOHKYpCe TI0 CO3/TaHUI0 KOM(pOPTHOH cpe/Ipl
BHYTPH LIKOJIBI

3.8. [IpodopucHTaiys. 3HAKOMCTBO ¢ XUMHUUCCKUMHE MTPOPECCHIMU B
aBUAIUU

28 okTs10ps -/leHb co3nanus apmelickoit aBuanuu Poccun

3.9 llIkonbHBIE MEANA — TEMATHUECKHE CTAThbi 00 NCTOPHH PA3BUTHS
POCCUICKON HAYKH U TEXHUKH

3.10. «Opranuzanus npeAMeTHO-3CTeTuYecKoi cpenb». [loaroroska
HKCIO3UIIUH 110 TeMaM (TUTaKaThl, CTEH b, MATEPHAJIBI IS IIKOJIBHBIX
WHTEPHET-CTPAHUIT):

Heneinst ecTecTBEHHBIX HAayK

XuMHIeCKHe peakunun

37

3.1. KiroueBbie oO1menikoapHbIe Jiena- [I[pocBeTHTENbCKOE MEPOIIPUATHE
«HoBast cMeHay, TOCBSIIIIEHHOE HACTYIIJICHUIO TEMATHKH T0/1a 110 MPUKa3y
[Ipesunenta P® u I'y6epuaropa JIO (I'ox Hayku u uccneaoBanuid, ['on auctoi
BOJIBI)

3.5. CamoynpasieHue. YdacTie B KOHKYpce 10 0J1aroycTpoucTBy
MPUIITKOJIBHON TEPPUTOPHH

3.8. [IpodopueHTamms. 3HaKOMCTBO € TIPOPECCUIMH, CBI3aHHBIMH C
J1a3epHON ONTHUKOM.

3.9 llIkonbHbBIE MeIUa — CTAThU O PA3BUTHH XUMUHU.

3.10. «Opranmzanus npeaMeTHO-ICTETUIECKON Cpeibly». YUacThue B BBICTABKE
npoaykToB 3D-neuaTtu

Bemecrsa u ux
CBOMCTBA

75

3.1. KiroueBble OOIICTTKOIBHBIE JIeIa- Y9acTHe B IKOJIbHOW KOH(PEPEHIIUU 10
3aIUTe NPOEKTOB

3.8. [TpodopuenTanus. 3HaKOMCTBO ¢ MEJUIIMHCKUMHE Npodeccusmu
3.9 IlIxonbHBIE MEANA — TEMATUYECKUE CTATbU

12 mast — BceMupHBIi 1eHb MEAUITMHCKIX CECTep

19 mast — MexnyHapoaublil neHs namsatu ymepmux ot BUY u CITH L
3.10. «Opranuzanus npeaMeTHO-3cTeTUYeCKo cpeabl». [loaroroska
9KCIO3UIIMY 10 TeMaM (TUIaKaThl, CTEHIbI, MAaTEPUaJIBI JITSI IKOJIBHBIX
WHTEPHET-CTPaHHII)

7 anpenst — BceMUpHBII 1eHb OXpaHbI 3/[0POBbsI

28 anpenst — JleHb OOpbOBI 3a IpaBa YeJI0BeKa OT XUMHYECKOH OMaCHOCTH
(JleHb XxuMHUECKOH 0€30MacCHOCTH)

XuMus 1 0011IECTBO

17

3.1. KirtoueBble 00LIENIKOIBHBIE JIeIa- Y4acTHE B NIKOJILHON KOH(EpeHIHH 110
3aIlIMTe NPOEKTOB. YYacTHe B MEPOIPUSITHSX O ITOCAKE Jieca.

3.5. Camoynpasinienue. Yyactue B 01aroyCTpoHCTBE 3/1aHHS M TEPPUTOPHUH.
3.8. [IpodopucHTaims. 3HaAKOMCTBO ¢ Ipodeccucii sxosora, oroora.

22 Mast — MeXTyHapOIHBIA IeHh COXpaHEHUS OMOJIOTHIECKOTO
paznooOpasus (pyopsl 1 hayHbl 3eMITH)

3.9 llIkoJbHBIE MEANA — CTAaThU O MIOOAIBHBIX YKOJIOTHYECKNX IpodIeMax.

22 anpens — BceMupHslii geHs 3emnn




24 anpenst — BceMupHBIN IeHb 3aIIUTHI J1Ta00PATOPHBIX )KUBOTHBIX

3.10. «Opranm3anus OPeIMETHO-ICTETHUECKON

OKCIIO3MIIUH II0 TEMaM (HHaKaTBI, CTEHbI, MaT€pHaJbl I IIKOJbHBIX

WHTEPHET-CTPAHHII)
15 mass — MexayHapoIHbIN JeHb KINMaTa

15 mas—15 uronst — Enunble AHU JEMCTBUI B 3aILUTY MajblX PEK U BOJOEMOB

CpeIpD».

ITonroroBska

IloBTOpEHUE N
00001IeHNe MaTepraa
MO KypCy XUMHUU
CpeIHEN MIKOJbI.
[Toxroroska xk EI'D

63
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