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Hactosmas mporpamma packpblBaeT cOJep)KaHUE OOY4YeHHs] XUMHUHU Yydamuxcs (yriayOJeHHbII
yposenb) B 10 — 11 kiaccax o6meoOpa3oBaTenbHbIX yupexxaeHuid. [Iporpamma cocraBiena Ha OCHOBE
nporpammbl Kypca xumun s 10-11 kmaccoB o6mieoOpa3oBaTeIbHbIX YUpEKACHUH (yriayOaeHHBII
ypoBeHb) aBTopoB B.B.Epemuna, A.A. Jlpo3nosa, U.B. Epemunoii, 3.F0. Kepumoa, M. «Jlpodar,
2017. Marepuan COOTBETCTBYeT TpeOOBaHHAM (henepaibHOr0 roCcyAapCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHjapTa.

Y4eOHUKHU:

Xumus. Yrnyonennsiid yposenb. 10 knace / B.B.Epemun, H.E. Ky3smenko, B.W. Tepenun, A.A.
Hpoznos, B.B.JIynun — M.: JIpoda, 2021

Xumus. Yrnyonennsiid ypoBenb. 11 kiace / B.B.Epemun, H.E. Ky3smenko, B.1. Tepenun, A.A.
Hposznos, B.B.JIyaun — M.: [Ipocda, 2021

1. Ilnannpyemblie pe3yabTaThl OCBOCHHSI Y4eOHOI0 IIpeMeTa

B pesynbrare usydenus xumuu B 10 — 11 kmacce Ha yrimyOGieHHOM ypOBHE YYCHHK JTOJDKEH
3HATh/IIOHMMATH:

®pOJb XUMHHM B (POPMHUPOBAHUH COBPEMEHHON HAyYHOW KapTHHBI MHpa M B MPAKTHYECKOU
JEATEIIBHOCTH YEJIOBEKA, B3aUMOCBA3b MEXKy XUMHUEN U JPYTUMU €CTECTBEHHBIMU HayKaMU;

® BAKHEHIIIME XUMHYECKHE IOHSTHUS, OCHOBHBIE 3aKOHbl XHMHHU, OCHOBHBIE TEOPHUH XUMHH,
Ba)KHEHIIME BEIIECTBA U MaTepUabl

®CBOJMCTBA HEOPraHMYECKMX M OpPraHUYECKHUX BEIECTB, 3aKOHOMEPHOCTU IPOTEKaHUS
XUMHUUYECKHUX PEAKLMH, BO3MOKHOCTh UX OCYILECTBICHUS;

® [IJIJAHUPOBAHUE U IIPOBEJICHUE XUMHUYECKHX OKCIIEPUMEHTOB C COOJIOACHMEM IPaBUI
0e301macHO# paboThI ¢ BENIECTBAMH U JTA00PaTOPHBIM 000PYIOBAHHEM;
yMeTb!

® COIIOCTABJIATh UCTOPUYECKUE BEXU PA3BUTUS XHUMHUU C UCTOPUUECKHUMH MEPUOJIAMU PA3BUTHUS
IPOMBIIUIEHHOCTH M HAayKd JUIsl IPOBENCHHUS aHalIM3a COCTOSHUS, IyTed pPa3BUTUS HAyKu U
TEXHOJIOTHH;

® AHAJIN3UPOBATH COCTaB, CTPOCHUE M CBOWCTBA BEIECTB, IIPUMEHSS ITOJIOKEHUS OCHOBHBIX
XUMHUYECKHUX TEOPUI: XMMHUECKOIO CTPOEHUS OpraHuyeckux coequHenuit A. M. bytiepoBa, ctpoenus
aTOMa, XMMHYECKOHN CBS3H, JIEKTPOIUTUYECKON INCCOLMALMN KUCJIOT, OCHOBAaHMM M COJIEH, a TakkKe
YCTaHABJIMBATh MPUYUHHO-CJIEJACTBEHHBIE CBSI3M MEXAY CBOICTBaMHM BEIIECTBA U €r0 COCTaBOM H
CTPOCHHEM,;

®[IPUMEHATh MpaBUja CHUCTEMATHUYECKOM MEXIyHAPOJIHON HOMEHKJIATypbl Kak CpeacTBa
pa3IuYeHus U UACHTU(UKAIIMY BELIECTB 110 UX COCTAaBY M CTPOCHHUIO;

® COCTaBJIATh MOJIEKYJSPHBbIE U CTPYKTYypHBbIE (DOPMYJBI HEOPraHMYECKMX M OpPraHUYeCKUX
BEIIECTB KaK HOcuTeslel MH(GOpMalluu O CTPOCHHUU BEIIECTBA, €r0 CBOMCTBAaX U MPHUHAJIEKHOCTH K
OIIPEIETICHHOMY KJIACCY COCIMHEHUM;

© 00BSACHATH MPUPOAY U CHOCOOBI 00pa3oBaHUS XMMHUYECKOM CBSI3U: KOBAJEHTHOW (MOJSPHOM,
HETOJISIPHOM ), HIOHHOM, METAJUNTMYECKON, BOJIOPOTHOM C IIENIBIO ONPEACIICHUS] XUMUYECKONH aKTHBHOCTH
BEILECTB;

® XapaKTepu30oBaTh (U3MUECKUE CBONCTBA HEOPTraHMYECKMX W OpPraHMYeCKUX BELIECTB U
yCTaHaBJIMBATh 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEILIECTB OT TUIA KPUCTAJUIMUECKOHN pelIeTKY;

® XapaKTepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHMM XMMHYECKHMX CBOMCTB IPOCTBHIX BEILIECTB,
BOJIOPOJHBIX COEAMHEHUH, BBICIINX OKCUIOB U TMIPOKCHUJIOB;

® [IPUBOJIUTH TMPUMEPHl XUMHUYECKHX pEaKLUH, PpacKphIBAIOIIUX XapaKTepHblE XHWMUYECKHE
CBOMCTBA HEOPraHWYECKMX M OpPraHWYECKHX BEIIECTB H3YYEHHBIX KIACCOB C LEIBI0 HUX
UICHTUPHUKAIMY U 00bICHEHHS 007aCTH IPUMEHEHUS;

e OIpENEeNITh MEXaHH3M peaklMd B 3aBHUCHUMOCTH OT YCJIOBMM MPOBENEHHUS peakuuud U
MPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMUUECKUX PEaKIUi Ha OCHOBE TUIIa XUMUYECKOW CBSI3U
Y aKTUBHOCTH PEAreHTOB;

® YCTAHABIIMBATh 3aBUCHUMOCTb PEAKIMOHHOM CHOCOOHOCTH OpPraHMYECKUX COEIWHEHUH OT
XapakTepa B3aMHOT'0 BIMSHUS aTOMOB B MOJIEKYJIaX C LI€JIbIO IPOTHO3UPOBAHUS IPOAYKTOB PEAKIIUY;

® YCTAHABIIMBATh 3aBUCUMOCTh CKOPOCTM XUMHUYECKOM peakUud W CMEHICHHs] XHMHUYECKOTO



paBHOBECHUSI OT pa3IMYHbIX (PAKTOPOB C LIETIbI0 ONPEACICHHUS ONTUMAIBHBIX YCIOBHH INPOTEKaHMS
XUMHYECKHUX IIPOLIECCOB;

® YCTAHABIINBATh T'C€HETHYECKYIO CBS3b MEXIY KIAacCaMM HEOPTaHMYECKUX M OPraHUYECKUX
BEIIECTB JJsi OOOCHOBaHMSI NPUHLIMINAIBHOM BO3MOXXHOCTU IOJYYEHHUS HEOPraHWYECKUX MU
OpPraHMYECKUX COESAUHEHUN 3aJaHHOTO COCTAaBA U CTPOCHMUS;

® [10/10MpaTh PEAreHThl, YCIOBUS U ONPENENIATh NPOAYKThl peakluil, TO3BOJISIOIUX PEeaTu30BaTh
71a00paTOPHBIE U NPOMBIIIICHHBIE CITOCOObI MOJIYYEHUS BXKHEHIINX HEOPIraHUYECKUX U OPraHMYECKHX
BEIIIECTB;

® OIIPEIENATh XapaKTep Cpeldbl B pe3ylbTaTe TI'MAPOJIU3a HEOPraHWYECKUX M OPraHUYECKUX
BEUICCTB M IPUBOAUTH IIPUME- PbI TMAPOJIM3a BEUICCTB B IIOBCEJHEBHOM JKU3HHM 4YEJIOBEKA,
01O0O0OMEHHBIX MPOIIEccax U MPOMBIIUIEHHOCTH;

®[IPUBOJUTH  IIPUMEPBl  OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUMH B IIPHUPOIE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

© 000CHOBBIBATH MPAKTHYECKOE UCIIOIB30BAaHUE HEOPTAHNYECKUX U OPTraHUYECKUX BEHIECTB U UX
peaxIyii B IPOMBIIICHHOCTH U OBITY;

® BBINIOJIHATD XUMHUYECKHM SKCIEPUMEHT IO PACHO3HABHUIO WM IOJIYYCHHI0 HEOPraHMYECKUX U
OPraHMYECKHUX BEIIECTB, OTHOCALIMXCA K Pa3IMYHBIM KJIAcCaM COCIMHEHUH, B COOTBETCTBUU C
IpaBWJiaMd M IpuemMamu Oe3omacHoi padoThl C XHMMHUYECKUMHU BEIIECTBAMU M JIaOOPaTOPHBIM
000pyZI0BaHUEM;

® [IPOBOJIUTH PacyeThl HA OCHOBE XMMHUYECKHX (OPMYJIT W YpaBHEHHH peaKIMi: HAXOXKICHUE
MOJIEKYJISIPHON (hOPMYJIbl OPIraHUYECKOT0 BEIIECTBA [0 €r0 INIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJILIIMX B €T0 COCTaB WJIM 110 MPOJYKTaM CTOPaHUsl; pacueThl MAaCCOBOM 1011 (MAcChl) XUMHUYECKOIO
COEJMHEHUsI B CMECH; pacueTbl Macchl (00beMa, KOJIMYECTBAa BEIIECTBA) NMPOIYKTOB PEAKLUHU, €CIIH
OJIHO U3 BEIIECTB JIaHO B U30bITKE (MMEET IPUMECH ); pacueThl MacCOBOM MM OOBEMHOMN J10JIM BBIXOAA
IPOAYKTa PEeaKLUU OT TEOPETUYECKH BO3MOXKHOI'O; pacyeThl TEIIOBOro 3(dekra peakiuu; pacyersl
O0OBEMHBIX OTHOIICHHUH ra30B IPU XMMHUYECKMX pEaKLUsAX; pacyeTbl Macchl (00beMa, KOJIMYecTBa
BEILIECTBA) MPOJYKTA PEAKLMH, €CIM OJHO M3 BELIECTB JaHO B BHJE pacTBOpa C OINpeleleHHON
MaCCOBOM J10JIEl paCTBOPEHHOTO BEILIECTBA;

® JICIIOJIB30BATh METOJAbl HAy4YHOrO IO3HAHWA: AHAJIU3, CUHTE3, MOJEIMPOBAHME XHMHUYECKUX
IPOLIECCOB U SIBJIGHUM NpU pEHIeHUH Y4eOHO-MCCIENOBATENbCKUX 3a/ad 10 HM3YYEHHUIO CBOWCTB,
CIO0COOOB IMOJIYYEHHUS U PaCliO3HABAHUSI OPIraHUUYECKUX BEIIECTB;

eBIa/JeTh IMpaBUJIaMHU O€30MACHOrO OOpalleHUus C €JKUMH, TOPIOYUMH M TOKCHUYHBIMH
BEIIIECTBAaMHM, CPEACTBaMU ObITOBOW XMMUHU;

® OCYUIECTBJIATh IIOUCK XMMHUYECKOH HWH(OpMaluMM 1O Ha3BaHUSAM, HJIEHTHU(PUKATOpaM,
CTPYKTYpPHBIM (hopMysiam BEIIECTB;

® KpUTHYECKH OIICHMBATh M WHTEPIPETHUPOBATh XMMHUYECKYI0 MH(POPMALUIO, COAEPIKAIILYIOCS B
COOOIIEHUSAX CpPeCTB MaccoBOM MH(OpMaluu, pecypcax VHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAThsIX C
TOYKHM 3pPEHHSI €CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B ILIEJNSAX BBISBICHUS OLIMOOYHBIX CYXACHUU U
(dbopmMHpoBaHUs COOCTBEHHON MO3UIINY;

® HaXOJIUTh B3aUMOCBSI3U MEXAY CTPYKTYpPOU M (PYHKIMEW, MPUUMHON U CIIEACTBUEM, TEOPUEH U
(dakTaMu Npu aHauu3e NPOOJIEMHBIX CUTyallMii 1 0OOCHOBAHWU MPUHUMAEMBIX DPELIEHUI Ha OCHOBE
XUMHUYECKHUX 3HAHUM;

® [IPE/ICTABIATh IMYTH PELIEHUS IJIOOATbHBIX MPOOJIeM, CTOALIMX Mepes YeIOBEUYeCTBOM, U
NEPCIEKTUBHBIX HAIPaBIEHUN Ppa3BUTHS XUMHUYECKUX TEXHOJOTMH, B TOM YMCIE TEXHOJOTUH
COBPEMEHHBIX MaTEpUANIOB C Pa3INYHON (YHKIMOHAIBHOCTHIO, BO30OHOBISIEMBIX HCTOUHUKOB CHIPbS,
nepepaboTKU U yTUIM3AIUH POMBIIIIEHHBIX M OBITOBBIX OTX0J10B
HCI0JIB30BATH NPHOOPETEeHHbIC 3HAHNSI U YMEHHS B IPAKTHYCCKOMH AeATEJHbHOCTH U
MOBCEAHEBHOM KU3HU JJISI:

S [IPUHATUS U PEAIN3ALUIO LIEHHOCTEH 3/10poBOro M Oe3omacHoro obpasza KHU3HH, OEpekHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PH3NYECKOMY U TCHXOJIOTMYECKOMY
3/10pOBBIO;

® HEMIPUSATHE BPEAHBIX MPUBBIUEK: KYPEHHUSI, YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHKOB;

® MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSl HAyKH, 3HAYMMOCTb
HayKH, TOTOBHOCTh K HAyYHO-TEXHHMYECKOMY TBOPYECTBY, BJaJIeHHWE JIOCTOBEPHON HHQoOpMaiuei o



NEPEOBBIX JOCTIDKEHHSIX M OTKPBITUSX MHUPOBOW M OTCUECTBEHHOW HAyKH, 3aHHTEPECOBAHHOCTH B
HAYYHBIX 3HaHUSX 00 YCTpOWCTBE MHpa U OOIIECTBa;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30oBaHHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA MPOTSHKCHUH
BCECH JKM3HU; CO3HATEIHHOE OTHOIICHHWE K HENpPEPHIBHOMY OOpa30BaHHMIO KaK YCIOBHIO YCIICHITHON
pohecCHOHATLHOM U OOIIIECTBEHHOMN JAESITETbHOCTH;

® DKOJIOTUYECKOH KYJIbTYpPbI, OEPEKHOTO OTHOIICHHS K POJHOM 3eMile, IPUPOJHBIM OOraTcTBamMm
Poccun u Mupa, TIOHMMaHHS BIMSHUS COIMAIbHO-DKOHOMHYECKHX TIPOIIECCOB HA COCTOSIHUE
IOPUPOIHON M COLMAIBHOW CpeJbl, OTBETCTBEHHOCTH 32 COCTOSIHUE MPHUPOTHBIX PECYpCOB, YMEHUH U
HaBBIKOB Pa3yMHOTO IPHPOJIONOB30BaHUS, HETEPIIMMOTO OTHOIICHUS K JCHCTBUSM, MPHHOCSIIIM
BpEl 3KOJIOTHH; TPpUOOpETEeHNE OMBITa SKOJIOTO- HAPABICHHON AEATEIbHOCTH;

® OCO3HAHHOTO BBIOOpa Oymymiel mpodeccuu Kak MyTh M CIOCO0 peam3alui COOCTBEHHBIX
KM3HCHHBIX TIAHOB;

®TOTOBHOCTH K TPYIOBOW NPO(hecCHOHAIBHON AEATENFHOCTH KaK K BO3MOXKHOCTH y4yacTHs B
PEIICHUN JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIEHAIIMOHAIBHBIX TPOOIIEM;

e [TOTPEOHOCTU TPYIAUTHCS, YBRKCHHE K TPYIAy W JIIOJSIM TPYAa, TPYJOBBIM TOCTH)KCHUSIM,
JOOPOCOBECTHOTO, OTBETCTBEHHOTO W TBOPYECKOTO OTHOIICHUS K PAa3HBIM BHJAM TPYIOBOMH
JeSITETbHOCTH.

2. Conep:xanue y4eOHOro npeamera « XuMus»

TeopeaneCRne OCHOBBI XUMHUH

CTtpoeHue BemecTBa
ATOMHO-MOJIEKYJIAPHOE YyYeHHe. DBemecrBa MOJIEKYJISIPHOTO U HEMOJEKYISIPHOIO CTPOCHHS.
KauecTBeHHBII M KOJIMYECTBEHHBI COCTAaB BellecTBa. MosipHass M OTHOCHUTENIbHAs MOJIEKYIsIpHast
Macchl BemecTBa. MoJibHas 10yl B MaccoBasi 101 JJIEMEHTA B BEIIECTBE.
Crtpoenne aroma. Hykmmnpel. M3otonsl. Tumbl paanoakTUBHOIO pacnaga. [epMOsACpHBIA CHUHTE3.
Snepuble peakuuu. IIpumeHeHume pagHOHYKIMAOB B MeAMIMHE. MeETOJ MEYEeHBIX AaTOMOB.
CoBpeMeHHast MoJienb CTpoeHUs atoMa. KopnyckylsspHO-BOIHOBBIE CBOWMCTBA 3JIEKTpoHA. KBaHTOBbBIE
ymcia. AToMHas opOutans. Pacripenenenue 3J€KTpOHOB 0 SHEPTETUYECKUM YPOBHSIM B COOTBETCTBUU
C IPUHIIUIIOM HaMEHbILIEH YHEPTuH, MpaBuioM XyHjaa u npuHiunoM [laymu. OcoGeHHOCTH CTpOeHUs
JHEPreTUYECKUX YPOBHEH aToMOB d-371eMEHTOB. DIleKTpOoHHAs KOH(puUrypanus atoma. Kinaccuduxanus
XMUMHYECKUX DJIEMEHTOB (S-, p-, d-, f-ameMentsr). DieKTpOHHBIE KOHOUTYpALUU MOJOKUTEIBHBIX U
OTpULATENIbHBIX MOHOB. OCHOBHOE M BO30YXKICHHBIE COCTOSHUS aTOMOB. BalleHTHBIE 3JEKTPOHBI.
Ilepuonnueckuil 3akoH. POPMYIUPOBKA 3aKOHA B CBETE COBPEMEHHBIX IIPEACTABICHUN O CTPOCHUH
atoma. MupoOBO33peHUEeCKOe M Hay4yHoe 3HadeHue llepumommueckoro 3akona [I. M. Menneneesa.
Paguyc atoma. 3akoHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB, BOJOPOAHBIX COCIUHEHUH,
BBICILIMX OKCHUJIOB M THAPOKCHIOB B NIEPUOAX U TPYIIaxX. DIEKTPOOTPULIATENbHOCTb.
XuMHYeCKasi CBA3b. OJEKTPOHHAs MPUPOAA XUMHUYECKOW CBs3U. Buapl XuMMuYecKoW CBSI3M.
KoBaneHTHast cBA3b U €€ XapaKTEepUCTUKU (SHEPTUs CBS3M, JAJIMHA CBSI3U, BAJICHTHBINA YroJl, KpaTHOCTh
CBSI3U, HOJSIPHOCTH, Moysgpu3yeMocTh). KoBaneHTHas HemossspHas U mojsipHas cBA3b. OOMEHHBIH U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl O00pa30BaHMS KOBAJIEHTHOM MOJSApHON CBs3U. ['eomerpus
Mosiekynbl. MoHHast cBa3pMeraummueckas cBsi3b. BogoponHas cBsi3b M €€ BIMSHHE Ha CBOWCTBA
BEIECTBA. MEXMOJIEKYIIIPHBIE B3AUMOICHCTBHS.
ArperaTHbie COCTOSHMA BemlecTBa. ['a3bl. ['a30Bbie 3akoHbl. YpaBHeHHue Knalinepona—Menzeneesa.
3akoH ABorajnpo. 3akoH OOBEMHBIX OTHOIICHHH. OTHOCUTENbHAS TUIOTHOCTH Ta3oB. CpenHsis
MoJsipHas Macca cmecd. CTpoeHHe TBEpIbIX Tel: KPUCTAUIMYECKHE W aMOpQHBIC BellecTBa. THIbI
KPUCTAIUTMYECKUX PELIETOK: aTOMHasl, MOJIEKYJsipHasi, HOHHas, Merauinueckasd. Ilonsrtue o0
JJIEMEHTApHOM sueiike. 3aBUCUMOCTh (DPU3MYECKHX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOMH
pemerku. [Ipuyanasl MHOrOOOpa3us BemiecTB. CoBpeMEHHBIE MPENCTaBICHUS O CTPOEHUH TBEPIBIX,
KHUJIKUX U Ta3000pa3HbIX BELIECTB.
Jemoncrpamun. 1. OOpa3ipl BEMIECTB MOJIEKYJSIPHOTO M HEMOJICKYJSIDHOTO cTpoeHus. 2. Bo3ronka
uoja. 3. Moaenu monekyn. Kpucraminueckue pemerku.

OcHOBHbBIC 3aKOHOMEPHOCTH NPOTEKAHUA XUMHUYECKUX pPeakuui
Kuaccnpukanusi XMMHMYECKHX peaKUMil 10 pa3jn4YHbIM IIpU3HAKaM CPaBHEHUS. [ OMOreHHbIE H
rereporennsle peakiuu. Kinaccudukanus no 3uaky TemniaoBoro s¢dexra. OOpatumbie 1 HeoOpaTUMBbIe



peakuuu. Karanuruueckue v HeKaTaqTuTHUYECKUE peakuuu. Peaknum ¢ u3MeHeHHeM U 0e3 U3MEHEHHs
CTEINEHH OKUCJIEHUSI 2JIEMEHTOB B COEIMHEHHUSX.

JHepreTuka XUMHYECKUX peakuuii. TemioBoit 3QheKT XUMUUECKONW peakiui. DHIOTEPMUIECKUE U
IK30TEPMHUECKUE peakiuu. TepMoxuMuyeckne ypaBHeHHs. Teruiora oOpa3oBaHusl BEIECTBA. 3aKOH
['ecca u crnencTBusi U3 Hero. DHeprusl CBA3M U SHTanNbIuU. [loHsTHe 00 sHTpomuu. Bropoit 3akon
tepMmonuHamMuki. Popmyna bonpumana. Oueprusi [mb0ca u  KpuTepuum CaMONPOU3BOIHLHOCTH
XUMUYECKON PEaKLIUH.

Ooparumble peaknuun. Xumuueckoe paBHoBecue. Koncranra paBHoBecus. [Ipunuun Jle [larense.
PaBHOBecHbBIE COCTOSIHMSI: YCTOWYMBOE, HEyCTOW4HMBOe, Oe3paznuuHoe. CMelleHHe XUMUYECKOTO
paBHOBECHSI MO/ IEHCTBUEM PA3TUYHBIX (PAKTOPOB: KOHIICHTPAIMHN PEareHTOB WK MPOAYKTOB PEaKIuu,
JIaBJIEHUsI, TeMIIEpaTyphl. PoJib cMellieHusl paBHOBECHS B TEXHOJIOIMUECKUX MPOLIECCax.

CxopocTh XHMHMYECKHX PpeakKluii, ee 3aBUCUMOCTb OT pa3- JHYHBIX (DAKTOPOB: MPUPOJIBI
pearupyomux BEIIECTB, KOHLEHTPAlMM pEearupyroliux BELIECTB, TEMIEPAaTypbl, HaJIUuus Karta-
Jau3aTtopa, IUIOLAAU MOBEPXHOCTH pPEarupyrolliux BellecTB. PeakiiMu roMOreHHblE M I'e€TEpOreHHBIE.
3akon neictBytomux macc. [IpaBuno Baut-T'od- ¢a. [lonstue o6 sHepruu akTuBauuu U 00
SHepreTudyeckoMm mnpoduie peakuuu. Karanumzatopbl M Katanu3. AKTUBHOCTh U CEJIEKTUBHOCTD
Karanu3aTopa. Posb KaTaau3aTopoB B MPUPOJE U IPOMBIIUIEHHOM Npou3BoAcTBe. DepMEHTHI Kak
OMOJIOTMYECKHE KaTaIu3aTopbl.

JdeMoncTpanum. 1. Dk30TepMUUECKHE U SHIOTEPMHUECKHE XHU- MUYeckue peakuuu. 2. TersioBbie
ABJICHUS] TMPU PACTBOPEHHHM CEPHOM KHUCIOTHl M AMMHAYHOW CEIUTPbI. 3. 3aBUCUMOCTBH CKO- POCTH
peakuuMyd OT HPHUPOJAbI BELIECTB Ha IpPUMEpPE B3aUMOJEH- CTBHSL PAcTBOPOB pPAa3iIMYHBIX KHUCIOT
OJIMHAKOBOM KOHIICHTpA- LIMU C OJUHAKOBBIMU KyCOukamu (TpaHyjamH) LHMHKA M OJUHA- KOBBIX
KYCOYKOB pa3HBIX METaUIOB (MarHus, IIMHKA, J>KeJe3a) C pPacTBOPOM COJISTHOM KHUCIOTHL. 4.
B3aumoneiicTBue pacTBo- pOB CEpHOM KHUCIOTBHI C PacTBOpaMU THOCYNIb(ara HaTpHs pa3- JTUYHON
KOHLEHTPALlUU U TEMIIEpaTyphl.

JlaboparopHsble onbIThl. 1. Katanutuyeckoe pas3noxeHue mne- pokCuaa BoJopoa.

PacTBOpHBI

CriocoObI BBIpaKEHUST KOJTUYECTBEHHOTO COCTAaBa PAacTBOPA: MaccoBas OJISl pACTBOPEHHOTO BEIIECTBA
(mpoueHTHas: KOHLeHTpalus. PacTBopeHne kak (U3MKO-XUMHUECKUIl Iporecc.

Hucnepcusie cucrembl. Komnoumgaesle pactBopbl. VcrtuHHBIE pacTBOpbl. JlucmepcHas ¢asza wu
nucriepcuoHHas cpeaa. CycneH3uun M smynbcud. 30iM U renu. OnanecueHuus. O¢dext Tunmans.
Koarymsamus. Cenumenrtanus. CuHepesuc.

Peakuuu B pacTBOpax 31neKTpoiauToB. KauecTBEHHbIE PEaKIIM HAMOHBIBpacTBOpe. KucinoTHO-0CHOBHEIE
B3aMMOJIeCTBUS B pacTBOpax. AMporepHocTs. MoHHOE npousBeaeHne Boibl. BogopoiHblil mokaszarenb
(pH) pactBopa. CunbHble U ciiadbie AMeKTpouThl. Pacuer pH pacTBOPOB CHIIBHBIX KUCIOT U IICIOYCH.
KoncranTs! aucconuaiyy ciadbix 31eKTponuToB. Peakiun noHHoro ooMena. [lonHble 1 cokpalieHHbIe
WOHHBIE ypaBHEHUS. [ maponns coneil. ['maponus no katuo- Hy, 0 aHUOHY, MO KaTUOHY U 110 aHHOHY.
Peakius cpensl pacTBOpPOB coJiel: KUCIOTHAs, IIeNouHass M HedTpanbHas. [lomHbI HEOOpaTUMBIA
THJIPOJINM3. 3HauUeHHe TUAPOJIM3a B OMONIOrHYecKX OOMEHHBIX Mpouec cax. [IpumeHenue ruaponusa B
POMBIIIIIEHHOCTH.

JemoncTpanuu. 1. Onpenenenne KUCIOTHOCTH CPEIbl IPH MO- MOIIM MHAUKATOPOB. 2. g ekt Tunaans.
3.00pa3oBaHNe KOMIUIEKCHBIX COSTMHEHHI ITEPEXOIHBIX METAJLIOB.

JlaGopatopuble onbiThl. 1. Peakunn nonHoro oOmena. 2. CBoiicTBa KOJJIOWJHBIX pPacTBOPOB. 3.
I'maponus coneii. 4. [lonydeHne u CBOMCTBA KOMITJIEKCHBIX COCIMHEHU M.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE TIpOLECChl OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMK. THIIbI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiui. OKuciaeHne u BOCCTaHOBiIEHHE. OKHCIHTENW W
BOCCTaHOBUTENU. MeTO/1 3JIEKTPOHHOTO U AJIEKTPOHHO-MOHHOT0 O6anaHca. [loBeienue BemecTs B cpegax
¢ pa3HbIM 3HaueHueM pH. Ilepmanranar kanus kak okucauTeNlb. OKHCIUTEIbHO-BOCCTAHOBUTENbLHBIE
peaxkuu B IPUPOE, TPON3BOJCTBEHHBIX IPOLIECCAX MIKU3HEAEATEIbHOCTH OPTaHU3MOB.
l'anpBaHnMueckuil sneMeHT (Ha mpumepe sneMeHTa JlaHud- 7ns). XUMHUYECKHE HCTOYHUKH TOKa:
raJIbBAHUUYECKUE DJIEMEHTBI, AKKyMYJSITOPbl M TOIUIMBHBIE 3JIEMEHTHI. DJIEKTPOXUMHUUYECKHM psif
HanpspKEHUHN (AKTUBHOCTH ) METAJLIOB (PsiJl CTaH- JAPTHBIX AJEKTPOIHBIX TOTEHIIUAJIOB).
DJEeKTPOIU3 PACIUIABOB U BOJHBIX PACTBOPOB AIIEKTPOJIUTOB (KUCIIOT, Iienodel u conei). [Ipakrnyeckoe
IPUMEHEHHUE 3JIEKTPOIN3a AJIS TOJIy4EHUS HIEIOUHBIX, EJT0YHO3EMENIbHBIX METAJIJIOB HaTIOMUHHUSL.



Koppo3zus MeTaninoB: crioco0bl 3alIUTH METAIIIOB OT KOPPO3UH.
JemoHcTpanuu. B3aumoseiicTBue nepManranara Kajius ¢ Cyab(QUTOM HaTpHs B pa3HbIX cpeaax.

OCHOBBI HEOPraHUYECKONH XMMHHU

Knaccupukanus 1 HOMEHKJIATYpPa HEOPTraHMYECKUX COeNHEeHUI

Baxneiiime kiacchl HEOPraHUYECKUX BEIIECTB. DJIEMEHThI METaIbl U HEMETAJUIBI U UX TOJIOKEHUE B
[Tepuonuueckoit cucreme. Knaccudukanus 1 HOMEHKIATypa CIOKHBIX HEOPTaHUYECKUX COCAMHEHMIA:
OKCHJIOB, THJIPOKCHUJIOB, KUCJIOT U coyiell. ['eHeTnueckass CBsI3b MEXAY KilacCcaMd HEOPraHWYECKUX
coenuHeHui. UnenTuduKanus HeOpraHn4eCKux BEIECTB U HOHOB.

Kommekcusie coeaunenus. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTelb, JIUTAH[IbI.
Koopaunammonnoe uwucino. HomeHkiiarypa KOMILIEKCHBIX COEAMHEHUN. 3HAYCHHE KOMIUIEKCHBIX
coequHeHuil. [loHsTHE 0 KOOPIUHAITMOHHON XUMUU.

Hemeranibl

Bonopoa. [Tonydenue, puznueckue 1 XUMUYECKUE CBOMCTBA (PEaKIMU ¢ METalIaMd M HEMETaJUIaMH,
BOCCTaHOBJICHHE OKCUIOB U cosiet). ['uapupl. TOMIUBHBIE 3JIEMEHTHI.

lNamorensr. OOmias XxapakTepucTHKa 3J1€MEHTOB InaBHOW mnoarpynnbsl VII rpynnel. dusmdeckue
CBOMCTBA MPOCTHIX BEIIECTB. 3AKOHOMEPHOCTH U3MEHEHHUSI OKUCIUTEIbHOW aKTUBHOCTH T'JIOTEHOB B
COOTBETCTBUU C WX TIOJOXKEHUEM B Iepuoauveckor Tabmnwie. [Topsaok BBITECHEHHUS TaJOreHOB W3
pPacTBOPOB TAJIOT€HUIOB. XJOP — TMOJIY4YEHHE B MPOMBIIIJICHHOCTH M J1abOpaTOpuu, peakluuu C
METAJJIaMH U HeMeTaulamu. B3aumMopencTBue xjiopa ¢ BoJIoM U pacTBopaMu menoudeit. Kucnopoausie
COeMHEHUS XJIopa. | UIOXTIOPUTHI, XJIOPAThl U MEPXIOPAThl KaK TUIHYHbIE OKucauTenu. OcoO0eHHOCTH
xumun (ropa, Opoma u nona. KauectBeHHas peakuuss Ha HOJ. [ aloreHOBOJOPOABI — TIIONyYEHUE,
KHCIJIOTHBIE U BOCCTaHOBUTEIIbHBIE CBOMCTBA. XJIOPOBOAOPOJ. ['amoreHoBOAOPOAHBIE KUCIOTHI U UX
conu. ConsgHas kucioTa u ee conu. KauecTBeHHbIE peakiMy Ha rajJoreHuaAuoHsl. [lpumenenue ranore-
HOB U UX B&KHEUIINX COCTUHEHUN.

DJieMeHTBhI MOATrPYyNINbl Kucaopoaa. OOmas xapakTepUCTUKA 3JEMEHTOB TIaBHOW moarpynmbsl VI
rpynnbl. Du3nyeckue cBoil- cTBa MPOCTHIX BemiecTB. O30H Kak auIoTponHas MOAU(UKALIUS KHUCIOPOa.
[Honyuenue o3zoHa. O3onamopul. O30H Kak okuciautenb. [1o3uTUBHAs M HEraTUBHAs pOJib O30HA B
oKpyxarwlue cpene. CpaBHEHHE CBOMCTB 030HA M Kuciopoja. Bona u nepokcua Bogopoaa Kak Bo-
JIOPOJHBIE COCNMHEHUS KUCIOpPOJA — CpPaBHEHHE CBOMCTB. Ilepokcua BOmOpona Kak OKMCIHTENb U
BoccTaHoBUTENb. [lepokcuapl MeramioB. Cepa. Asmnotrponusi cepbl. dusnueckue M XUMHUYECKUE
CBOICTBa cephl (B3aUMOJEHCTBUE C METAJUIAMM, KHCIOPOJIOM, BOJIOPOAOM, pacTBOpaMH ILEN0Yei,
KHCIIOTaMU-OKUCIUTEISIME). B3aumoseiiBue cepsl ¢ cyiab(hUTOM HATpusi ¢ 00pa3oBaHUEM THOCYIb(aTa
HaTpusd. CepoBOJOpOJ — TMOIY4YEHHE, KHUCIOTHbIE M BOCCTAHOBHUTENbHBIE cBoMcTBa. Cynbhusl
CepHHUCTBIN Ta3 KaK KUCIOTHBIM OKcuA. OKUCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOWCTBA CEPHUCTOIO
rasza. [lonydyeHne cepHUCTOro ra3a B IPOMBILIUIEHHOCTH U JJabopatopuu. CepHUCTas KUCIOTa U €€ COJIH.
Cepnbiii anruapua. CepHas kuc- jota. CBOHCTBAa KOHIICHTPUPOBAHHOW M pa30aBICHHOW CEpHOM
KUCHOTHI. J[eMCTBHE KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI Ha caxap, METaJUIbl, HEMETaJUIbl,
cyneuasl. TepMudeckas ycTOMUMBOCTH CyibdaToB. KauecTBeHHas peakiusi Ha CEpHYIO KUCIIOTY U €€
COJIN.

DJieMeHThI MOArpynnbl a3ora. OOImas XapakTeprCcTUKA HIEMEHTOB TJIaBHOW MOATPYIIEI V TPYIIIHL.
DU3NYECKUE CBOKMCTBA TPOCTHIX BEIIECTB.

A30T u ero coeauHeHusd. CTpoeHHe MOJIEKyJbl a3oTa. Pu3nyeckue U XMMUYECKHE CBOMCTBA a30Ta.
[Tomydyenue a3zoTa B MPOMBINUICHHOCTH W Jabopatopuu. Hutpuasl. AMMHaK — €ro IOJydeHHE,
duznyeckue U xumudeckre cBoiicTBa. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB aMMHUaKa. AMMHAK KaK
BoccraHoBuTenb. Conu ammoHus. IloBeneHue coneil amMmoHus npu HarpeBaHuu. KadecTBeHHas
peakuusi Ha UOH aMMOHUsA. [Ipumenenne ammuaka. OKCU/IbI a30Ta, UX MOJNy4YEeHHE U cBoiicTBa. OKcua
asorta (I). Okxucnenune okcuma azora (II) kucaopogom. Jumepusamus oxcuaa azora (IV). Asorucras
KUCIIOTa U €€ CONU. HUTPHUTHI KaK OKUCIUTETN U BOCCTAHOBUTENU. A30THAsI KUCIOTa — (PU3UUECKHE U
XUMUYECKHE CBOMCTBA, TIOJydYeHHEe. A30THAsI KUCTIOTAa KaK OKUCIUTENb (OTHOIIIEHUE a30T- HOM KHCIIOTHI
K METaJUlaM U HeMeTajiaM). 3aBUCUMOCTh MPOYKTa BOCCTAHOBIIEHUS a30THOM KUCIOTHI OT aKTUBHOCTH
MEeTajula Y KOHIIGHTpAllMd KHUCJIOTh. HutpaTel, wx ¢u3ndeckue W XUMHYECKHE CBOMNCTBA
(OKHCTUTENbHBIE CBOWCTBA U TEPMHUUECKAsl YCTOMYHBOCTS), IPUMEHEHHE.



Dochop u ero coequHenusi. Ayorpornus dochopa. Pusuveckue cBoicTBa Gocdopa. XuMHUUIECKHE
cBoiictBa Qochopa (peakuu ¢ KHCIOPOAOM, TaJIOT€HAMU, METAJUIAMH, CIOXHBIMUA BEIICCTBAMH-
oKucIuTeNsIMH, Tenodamu). [lomydenne n npumeHenue ¢gocdopa. ®ochun. dochunpr. DochopHbIit
auruapua. OprodocdopHast u MetadochopHas KUCIO- Thl U UX coid. KadecTBeHHas peakuus Ha
oprodocdarsl. Paznoxxenue oprodochopHoii kuciotsl. [Ipumenenne ¢hpochopHON KUCIOTHI U €€ COJICH.
Buonorudeckas pois pocdaros.

Ioarpynna yriaepoaa. O01mias XxapakKTepUCTUKA JIEMEHTOB TJIABHOM MOATpynisl [Vrpymmsl.

Yrnepon. Amtorponust yriepoaa. CpaBHEHHE CTPOCHHS U CBOWMCTB rpadura u anmaza. DyinepeH kak
HOBasi MOJIEKYJIsipHas popMa yriaepoza. YTob: XUMHUYECKHUEe CBOWCTBA, MOJy4YeHHE U TPUMEHEHUE YTJIs.
Kapbunpl. ['maponus kapbupa kanmpiusi W kapOuga amomuHus. KapOuabl mepexoIHbIX METallIoB
(ckenme3za, XpoMa M JIp.) Kak CBEpXMmpouHble MaTepuayibl. CHHTE3-Ta3 KaKk OCHOBA COBPEMEHHOM
MPOMBINUIEHHOCTH. OKCUIBI yriiepoja. YTollb U YrapHbIi ra3 Kak BoccTaHOBUTeNU. Peakius yrapHoro
rasa c pacruiaBamu uienoueit. Cuntes popmuaTtoB. O6pazoBaHue yrapHOTo ra3a npu HEMOJIHOM CTOpaHUH
yria. buonorudeckoe neiictBue yrapHoro rasa. [lonyyeHue u npuMeHeHUe yrapHoro rasa. Y rieKucCIbIi
ra3: MojydeHue, XMMUYECKHE CBOMCTBA (B3aMMOJCHCTBHE YIJIEKHCIOrO ra3a ¢ BOJOW, IIEI0YaMHu,
MarHueM, MepoKCUuaMu METaJlIOB). YToJbHas KUcIoTa U ee conu. KapOoHaTel ¥ ruIpokapOOHAThI: UX
NoBeJIeHHE Py HarpeBaHuu. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

Kpemuuii. ®usnyeckue 1 XMMUYECKUE CBOICTBa KpeMHHUA. Peakiuu ¢ yriem, KUCIOPOIOM, XJIOPOM,
MarHueM, pacTBOpaMM Iienouei, cepoBojopogoM. CuilaH — BOJOPOJHOE COEAMHEHHUE KPEMHHMSL.
Cunumuasl. [lonydenne u npumenenue kpemuus. Okeun kpemuus (IV), ero crpoenue, pusudeckue u
XMMHUYECKHE CBOICTBA, 3HAYCHHWE B NPUPOAEC MU NMpHMEHeHHe. KpeMmMHHEeBbIe KHCIOTBI U UX COJIH.
['unponu3 curkaroB. CUIMKaTHBIE MUHEPATIbl — OCHOBA 3¢MHOM KOPBI. ATTIOMOCHIIUKATHI.
bnaroponneie (uHepTHBIE) ra3pl. OOmIas XapakTepuCTHKa 3JeMEHTOB riaBHoW mnoarpynnsl VI
rpynnbl. OcoOeHHOCTH XUMUYECKUX CBOUCTB. [IprMeHeHune 61aropoHbIX ra3os.

Jemounctpanuu. 1. l'operne Bogopona. 2. [lomyuenue xmopa (onsIT B ipodupke). 3. OKUCIUTETBHBIC
CBOICTBa pacTBOpa runoxyopura Hatpus. 4. OneITel ¢ OpoMHON Bo10i1. 5. [LnaBnenue cepsl. 6. ['openue
cepsl B kuciopoae. /. Bzaumoneiicteue xene3a ¢ cepoit. 8. ['openue cepoBomopona. 9. Ocaxaenue
cynepuno. 10. CoiictBa cepuucroro rasza. 11. JleficTBue KOHIIEHTPUPOBAHHOW CEpHOUN KHCIOTHI Ha
Meab U caxaposy. 12. PactBopenue ammuaka B Bone. 13. OCHOBHBIC CBOWMCTBa pacTBopa aMMmmuaka. 14.
Karanutuueckoe okucienne ammuaka. 15. [lonyuenue okcuna azota (II) u ero okucinenue Ha Bo3ayxe.
16. JleficTBue a30THOM KUCIOTRI HaMenb. 17. [openue hocdopaBkucnopose. 18. [IpeBpamienre KpacHOTO
docopa B Genblit u ero cBeueHue B reMHoTe. 19. Bzaumogeiictue pocdopHoro anruapuaa c Bojgoi. 20.
OO6pasmel rpadura, anmasa, kpemuus. 21. ['operne yraproro rasa. 22. TymieHue TUIaMeH! YTIIEKHCITBIM
ra3oM. 23. PaznoxxeHue Mmpamopa.

JlaGopaTopHusble onbIThI. 1. [TonydeHue xiopa u u3ydeHUe ero cBOMCTB. 2. CBOMCTBA XJIOPCOICPKATIIX
or6enuBareneit. 3. CBolicTBa 6poma, noja 1 ux cojeil. 4. Mi3yueHue cBOMCTB CepHON KUC- JIOTHI U €€ COJIEH.
5. V3ydyeHne CBOWCTB BOJHOTO pacTBopa ammuaka. 6. CBoiicTBa coieii ammoHus. 7. KadecTBeHHAs
peakius Ha kKapOooHaT-uoH. 8. cnpiTaHne pacTBOpa CHIIMKAaTa HaTpHUs UHAUKATOpoM. 9. O3HaKOMIICHHE
¢ oOpa3iaMu MPUPOTHBIX CUITUKATOB.

Meraybl

OO0t 0630p 71eMeHTOB — MeTa/1oB. CBOICTBA MPOCTHIX BEIIECTB-METAIIOB. DIEKTPOXUMUYECKUI
P HaOpsDKEHUH MeTasioB. Metauinueckue Kpucramindyeckue pemeTku. CriaBbl. XapakTepuCcTHKa
HanOoJiee U3BECTHBIX CIUIaBOB. [10- TydeHne U MpuMeHEeHHEeMETalJIOB.

Ilenounble MeTaIbl. OOIIas XapakTEpPUCTUKA AJIEMEHTOB IIaBHOM noarpynmnsl | rpynmsl. CBolicTBa
IIEJIOYHBIX METaIoB. Pacno3HaBaHWE KaTMOHOB JUTHS, HAaTpus W Kanusd. Hatpuih u xanuii —
MPEJICTaBUTEIIN LIEJIOYHBIX METANIOB. XapaKTepHble peakuu HaTpus U Kanus. [lomyuenue menoyHbIx
MeTauioB. OKcuabl U epokcuabl HaTpus U Kanud. CoequHenust HaTpus U kanus. Cosn HaTpus, Kaius,
UX 3HaYEHHE B IPUPO/JIE U KU3HU denoBeka. Cola v KUl HaTp — Ba)KHEHIINE COeTUHEHUS HATPUSl.
bepuuii, Marauii, menoyHo3eMmenbHble MeTauibl. OOmmas XapakTepUCTHKa SIIEMEHTOB IJIaBHOM
noarpynnst || rpynnel. bepunnuit, Mmaruui, meno4Ho3eMenbHble MeTaIbl. AM(MOTEpHOCTh OKCHIA U
ruzipokcuaa 6epmnnst. OKkpacka IIaMeHH COJISIMU IET0YHO3EMENbHBIX MEeTaJUIOB. MarHuil ¥ KalbIHii,
ux oOmias XapakTepuCTHKa Ha OcHoBe mojoxkeHus B Ilepuoguueckoir cucreme snementoB J[. U.
MenneneeBa u crpoeHus aTtoMoB. Ilomyuyenue, gu3nMueckue M XMMHUYECKHE CBOMCTBA, NMPHUMEHEHHE
MarHusi, Kajaplus M UX coeAuHeHui. Conu MarHusl U KajblUs, UX 3HAUYE€HUE B MPUPOJE U KU3HU



yenoBeka. JKeCTKOCTh BOJIBI M CITOCOOBI €€ ycTpaHeHus. AFOMUHUN. PacripocTpaHeHHOCTh B TIPHUPOIE,
duznyecKue W XUMHUYECKHUE CBONCTBA (OTHOIIGHHWE K KUCJIOPOJIY, TalloTeHaM, pacTBOpaM KHUCIOT H
mienodeit, amomorepmust). I[lpomsBoactBo amomuuus. [lpumeHenue amromMuuus. AMEGOTEPHOCTDH
oKcuaa U ruapokcuaa antomunus. Conu anmomunus. [lonHoe pasnoxeHne BOJIOM conell aJtOMUHUS €O
Ca0bIMHU JIBYXOCHOBHBIMU KHCIOTaMH. AJIFOMHHATHI B TBEPJIOM BUIE U B pacTBope. KomrnekcHbie
COCIMHEHUS A TFOMUHHSL.

Metauiibl mo6o4yHbIX moarpymm. OOmias XxapakTepucTuka rnepexonnbix MeramioB [—VIII rpymm.
Oco0eHHOCTH CTPOSHUSI aTOMOB TIEPEXOTHBIX MeTa/IoB. O0mue (hru3nuecKue 1 XUMUIECKHUE CBOMCTBA.
[IpuMeHeHne MeTaljIoB.

XpomMm. dusnueckue cBOWCTBAa XpoMa. XUMUYECKUE CBOMCTBA XpoMa (OTHOLICHHE K BOASIHOMY THapy,
KHUCIIOpONly, XJIOpy, pacTtBopam kKuciorT). [lomydyenue m npumenenue xpoma. CoeauHEHMsI Xpoma.
H3MeHeHHne OKUCIMTENbHO-BOCCTAHOBUTEIBHBIX UM  KHUCIOTHO-OCHOBHBIX CBONCTB OKCHJIOB H
THJIPOKCUIOB XpOMa C pOC- TOM CTENEHU OKUCIIeHUS. AM(OTepHbIE CBOMCTBA OKCHA U THIPOKCHAA
xpoma (III). Oxucnenne coneit xpoma (II1) B xpomartel. B3auMHbIe Iepexoapl XpOMAaTOB U TUXPOMATOB.
XpomaTsl U AUXPOMATHI KaK OKUCIUTEIN

Mapranen. dusznueckue CBOWCTBA MapraHia. XHMHUYECKHE CBOWCTBA MapraHma (OTHOIIEHHE K
KHUCIIOpOLly, XJIOpY, pacTBopam kucior). Ilonyuenue n npumenenue mapranua. Oxcua mapranna (1V)
KaK OKUCIIUTEINb U KaTanu3aTop. [lepmanranaTt kanusi Kak OKUCIUTEb

Kene3zo. Haxoxnenue B mpupoje. 3HaUCHHE kKeje3a sl opraHu3ma denoBeka. Ousndeckrue CBOMCTBa
xKene3a. XMMHYECKHe CBOWCTBA Kele3a (B3aMMOJICHCTBUE C KHUCIOPOJOM, XJIOPOM, CEpOH, Yriem,
BOJIOM, KHMCIOTaMu, pacTBopamu cojeif). CruaBbl jkene3a ¢ yriepogoM. Ilomyuenue u npumeHeHHe
xkene3a. Coenunenus xene3a. CpaBHEHHE KUCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
cBomcTB ruapokcuaa xenesa (I1I) u rugpoxcuna sxenesa (I11). Conm xenesza (II) u xenesza (I11). Meroast
nepeBoa coneit xenesa (1) B conm sxenesa (I11) u oOparno. [TonHOE pasiioxkeHue BOJOM cojiel Keme3a
(IIT) co cnabpiMu IBYXOCHOBHBIMU KUcIoTaMu. OKUCIUTEIBbHBIE CBOMCTBA coequnenmii xemnesa (I11) B
peakusxX C BOCCTAHOBUTENSAMU (MOAMIIOM, CEPOBOJOPOAOM M Meabto). lluaHuaHbIE KOMILIEKCHI
xkene3a. KauectBennsie peakuuu Ha noHbl xxenesa (1) u (IIl). @eppumet, ux nonyuenue u npumenenue.
Menb. Haxoxnenue B mnpuposae. buonormyeckas ponb. Pusznyeckue U XHUMHUYECKHUE CBOMCTBa
(B3aMMOJICHCTBHE C KUCIIOPO- JIOM, XJIOPOM, CEPOM, KHUCIIOTAMHU-OKUCIUTEISIMH, XJopuaoM xernesa (11I)).
[Toryuenue u npumenenue meau. Oxcua u rugpokcun meau (I1). Comu menu (II). Menusiii kynopoc.
Awmmuakatel meau (1) u meau (I1). Ionyuenne oxcuna menu (1) Boccranosnenuem rugpokcuna meau (11)
rimoKko30#. [Tonydyenue xmopuaa u noauaa meu (1).

Cepebpo. Puznueckue U XMMHUECKHE CBOMCTBA (B3aMMOJIEHCTBUE C CEPOBOJIOPOIOM B IPUCYTCTBUU
KHUCIIOPO/1a, KUCIIOTaMU-OKUCIUTENIMH). OcaxkaeHne okcuia cepedpa npu IeHCTBUU MIETOYH HA COJH
cepebpa. AMMuakarsl cepedpa kak okucnutenu. KauectBenHas peakuus Ha HoHBI cepeOpa. [Ipumenenue
cepeOpa.

3010T0. PU3NUECKHE U XMUMHYECKHE CBOWCTBA (B3aMMOJEHUCTBHE C XJIOPOM, «IIAPCKOM BOIKOI»).
3onoToxaopoBogopoaHas kucnota. ['mapokcua 3omota (I11). Kommiekcs 3010ta. CriocoOb! BbIIETCHUS
30JI0Ta U3 30JI0TOHOCHOU 1opoel. [IpuMeHnenue30i10Ta.

Hunk. Ousnyeckue U XUMHUYECKHUE CBOMCTBA (B3aMMOJCUCTBUE C TallOT€HAMH, KUCIOPOAOM, CEPO,
BOJIOM, pacTBOpaMU KUCIOT U Iienoueii). [lomydyenne n npuMeHeHne nuHka. AMQOTEpHOCTh OKCHIA U
TUAPOKCHIA IMHKA. BaxkHelme conu quHKa.

Jdemonctpanuu. 1. Komnexnus meramios. 2. Komnekius munepanoB u pya. 3. Komnekmus «Kenezo u
ero criaBbl». 4. OkpalMBaHHE TUIAMEHU COJISIMU IIETIOYHBIX M IEJIOYHO3EMEIbHBIX METalIoB. 5.
B3aumoeticTBue HaTpus ¢ Bojoi. 6. B3aumoericTBre Kambius ¢ Bogon. 7. Komutekius «ATIOMAHA.
8. [lnaBnenue amomunus. 9. B3aumoeiicTBie amtOMUHHUS CO MIETOYBIO.

10. Amomorepmus. 11. B3ammopeiicTBue Xpoma C COJSHOW KHCIOTOW Oe3 moctyma Bosmyxa. 12.
Ocaxpaenue rugpokcuga xpoma (III) u okxucnenue ero mepokcuaoM Bogopoaa. 13. PasznoxeHue
nuxpoMara amMmonus. 14. Paznoxenue mnepokcuaa BOIOpojaa Mol ISHCTBUEM JUOKCHAA MapraHma. 15.
Ocaxnaenune ruapokcua xenesa (1) u okucienue ero Ha Bo3nyxe. 16. Beigenenue cepedpa u3 ero cosieit
NEUCTBUEM MEIN.

Jlaboparopubie onbIThl. 1. OkpamivBaHue IJAMEHU COEJUHEHUSMH IIEJIOYHBIX METaJUIOB. 2.
O3HaKOMJICHHE C MHHEpAJIaMd W BaKHEUIIMMH COCJIMHCHUSIMH IICJIOYHBIX MeTawioB. 3. CBoiicTBa
COETMHEHUH MIENOYHBIX MeTa/UIoB. 4. OKpacka MIaMeHH COJISIMH IIEeJI0YHO3eMENbHBIX METaIIoB. 14.
CsoiicTBa Maraus u ero coenuaenuii. 15. CeoiictBa coenquuennii kampimsa. 16. JKectkocts Boabl. 17.



CporictBa amomubausg. 18. CpoilicTBa coenmHeHui amoMuHug. 19. CBoMcTBa 0JIOBa, CBHHIIA M HX
coequnenuii. 20. CpoilicTBa coeauHeHuit xpoma. 21. CBoiicTBa MapraHua M ero COeIUHEHUH. 22.
N3yuenune munepanos xkenesa. 23. CBoiicTBa xene3a. 24. CBolcTBa ME/IH, €€ CIUTABOB U COSAMHEHUN. 25.
CBoiicTBa IIMHKA K €I0 COETMHEHHA.

OCHOBBI OpraHnyecKo XUMHH

OcHOBHBIC IOHATHA OPraHUYECKON XUMHH

IlosiBieHME W pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. [Ipeamer u 3amauv opraHM4ecKoi XMMHH.
Mecto ¥ 3HaueHHME OpPraHMYECKOM XHMHHM B CHCTEME €CTCCTBCHHBIX HayK. B3anmMocBs3b
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.

OCOOCHHOCTH ~ OpPraHMYeCKUX BemeCTB. [IpHumHBI MHOrOoOOpasusi OpPraHUYECKUX  BEIIECTB.
Oprannyeckue BEIIECTBA B IPU- pOJE. YTJIEPOIHBIM CKEJIET OPraHMYECKOH MOJIEKYJIbI, €O THIIBL:
UKIMYECKHe, anukiandeckue. KapOomukianyeckue M TeTepo- IMKIMYecCKHe cKeneTbl. KpaTHocTh
XMMHUYECKOM CBSI3U (BUIBI CBA3€M B MOJIEKYJIax OPraHMYECKUX BELIECTB: OAMHAPHBIE, JBOMHBIE,
TpoliHble). I3MeHeHne 3Hepruu cBsi3ell MeX/1y aTOMaMHU YIJiepoJa IpHU yBEIUYEHUHU KPAaTHOCTH CBS3H.
HacplmeHHbIe W HEHACBIILCHHbIE COCIUHEHHA.

DJEKTPOHHOE CTPOCHHE U XMMUYECKHE CBSA3M aToMa yriiepoza. | mOpuansanus aToMHBIX opOuTanei, ee

THUIIBI JI1 OPTAHUYECKUX COEAVHECHMM: sp3, sp2, sp. OOpa3zoBanue [1- u [l-cBsizeli B MoJeKyjax
OpraHNYEeCKUX COeNMHEHMM. [IpOCTpaHCTBEHHOE CTPOCHUE OPraHUYECKUX COCTMHEHUM.

XVMMHUYECKOE CTPOCHHE KAK IOPSIOK COEAUHEHMsI aTOMOB B MOJIEKYJIE COIVIACHO HX BAJIEHTHOCTH.
OcHOBHBIE TIOJIO’KEHUS TEOPUU XUMHUECKOTO CTPOEHHS OpraHnyeckux coeauHenuit A. M. bytneposa.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOIO CTpoeHus Mojekyn. CTpykTypHas Qopmya.
N3omepust u nzomepsl. CTpyKTypHas ¥ IPOCTPaHCTBEHHAs n3oMepus. M3omepus yriaepogHoro cKeera.
N3omepus nonoxenus. MexkiaccoBas u3oMepus. Buasl mpocTpaHCcTBEHHON m3omepun. Onrtudeckast
nzomMepus. ACUMMETPUUECKUN aToM yriepoja. OnTUYecKre aHTUIOAbl. XUPAJbHOCTh. XUpaJbHbIE U
axupaibHble MOJIEKYJIbl. ['eomeTpuueckas usomepus (LMC-, TPAHCU30MEPHS).

DU3UKO-XUMUYECKHE METOAbl HUCCIEJOBAaHUS  CTPOCHMS U PEaKLUUOHHON CIIOCOOHOCTH
opranmdeckux coenuHeHuii. Cnekrpockornusi SIMP, wmacccnekTpomerpus, WH(ppakpacHas
CIIEKTPOCKOIIUS.

DJIEKTPOHHOE CTPOeHHMEe OPraHM4YecKHUX BellecTB. B3anMHoOe BiMsSHUE aTOMOB U TPYII aTOMOB.
OnexTpoHHbIe 3P PexTsl. UHAYKTUBHBIN 1 Me3oMepHbI 3¢ dekTsl. [IpencraBnenue o pe3oHaHce.
Kaaccndpukanmusa opranumveckux BemecTB. OCHOBHBIE KJIACChl OpPraHUMYECKUX COEIUHEHHI.
[TpuniMnel  knaccupukanuy opraHudeckux coeauHeHuil. IloHsTHe O (yHKIMOHANBHOW TIpymIe.
Knaccudukanus opranndeckux coelvHEHUH Mo (yHKIMOHAIBHBIM rpynnam. ['omomnorus. I'omomnoru.
I'omonoruyeckas pasHOCTb. | OMOIOrn4eCcKue psbl.

Homenknarypa opraHuueckux BemlecTB. MexayHapoaHas (cucTeMaThyeckas) HOMEHKIATypa
OpPraHMYECKUX BEIIECTB U NMPUHLHUIBI 00pa30BaHMs Ha3BaHUH OpraHMYECKHUX coelHeHui. PannonanbHas
HOMEHKJIATypa.

Knaccupukauusi m  ocoGeHHOCcTHM opraHuveckux peaxknmii. CrocoObl 3amuceil peakuuii B
opranuueckoi xumuu. Cxema 1 ypaBHeHHE. Y cJI0BHs IpoBeaeHus peakiuil. Kinaccuduxanus peaxuuii
OPraHMYECKUX BEILECTB IO CTPYKTYPHOMY IIPU3HAKY: 3aMEILECHHE, NPUCOCIUHEHUE, OTLICIUICHHE.
Peaknmonnsie neHTphl. [lepBoHadaIbHBIE MOHATHA O TUIIAX M MEXaHU3MaxX OPTraHWYECKHX PEaKIIHM.
['omMonuTHYECKMH U TeTepOJUTHYECKH pa3pblB KOBAJEHTHON XuMHueckoi cBa3u. CBOOOIAHO
paaMKanbHBIA M HMOHHBIA MeXaHW3Mbl peakiuu. [loHsTHE O CBOOOJHOM pagukaie, HyKJIeodue,
anekTpoduie, kapookarnone u kapoannone. OO03HauUECHNE MOHHBIX PEAKIMil B OPraHNYEeCKON XUMMH.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIMU B OpraHndeckoi XxuMuu. aentudukanusi opraHnyeckux
COCIMHEHUN. | eHeTH yecKas CBA3b MEX Y KJIaCCaMU OPraHUYECKUX COCTUHEHUM.

JdemoncTpauuu. Mozeny opraHnyeCKuX MOJIEKYIL.

Yraesoaopoasl

AJIKaHbl. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJBl METaHa. Sp3-FI/I6pHJ11/I3auH51
opburaneil atomoB yriepoaa. ['omonoruueckuit psa u obmas gopmyna ankaHoB. CucremMaTHuecKas
HOMEHKJIaTypa ajlKaHOB M pPaJuKaioB. l3oMmepus yriepoiHOro cKeiera ankaHoB. [lowamue o
kongopmayusx. Ouznyeckre cBOHCTBa aaKaHOB. 3aKOHOMEPHOCTH MU3MEHEHUs (PU3MUYECKUX CBOMCTB.
XVUMHYECKHE CBOICTBA aJKaHOB: TaJOr€HUPOBAHUE, HUTPOBAHHUE, ACTUAPUPOBAHUE, TEPMHUECKOE



pasnoxeHue (MUpoK3), TOPEeHNEe KaK OJMH U3 OCHOBHBIX MCTOYHHKOB TEIIa B MPOMBIIIJIEHHOCTH U
OBITY, KaTAINTHYECKOE OKHCICHHE, KPEKMHI KaK CIOCOObI MOJYYECHUs BAKHEHIIUX COCTUHEHUH B
OpPraHMYeCKOM CHHTE3€, N30MepHU3alusl KaK croco0 MOJy4eHUs BHICOKOCOPTHOro OeH3nHa. MexaHusm
peakuuu cBOOOAHOPAJUKAIBHOIO 3aMellleHus (Ha MpuMepe XJIopupoBaHMs MeTaHa). CHUHTETHYeCKHE
CHOCOOBI MOTy4EHUs alKaHOB. MeTo/bl MOTy4EHHUs alKaHOB U3 aJKWITrajJoreHuaoB (peakuus Bropua),
JeKapOOKCUIMPOBAHUEM COJIEH KapOOHOBBIX KHCIIOT M IEKTPOIU30M PACTBOPOB COJNEH KapOOHOBBIX
kucinoT. HaxoxxieHue aJlkaHoB B IPUPO/IE U IPUMEHEHHE aJIKaHOB.

Hukaoankanbl. CTpoeHre MOJIEKYI IMKIoankaHoB. O6mas popmyna nukioankasoB. HomenkiaTtypa
LUKJIOQJIKaHOB. M30Mepusi LMKIOAIKAHOB: YIJIEPOJAHOIO CKEJeTa, MEXKIIACCOBasi, IPOCTPAaHCTBEHHAs
(uuc-tpanc-uzomepust). HanpsokeHHble | HeHanpspkeHHbIe HUKIIBL Crienn(rka CBONCTB IUKIOAIKAHOB
C MaJIbIM pa3MEPOM LMKJIA. XMMHUECKHUE CBOWCTBA IIUKJIONPOIIaHA: TOPEHUE, PEAKIIUU TPUCOEANHEHUS
(ruzpupoBaHue, NPUCOCIUHEHNE TaJION€HOB, raJOr€HOBOAOPOAOB, BOJABI) U LIUKIOIEKCaHa: TOpPEHHUE,
peakuuu paJuKaIbHOrO 3aMElIeHMs (XJIOopHpoBaHME, HUTpoBaHME). [lonmydyeHHe IUKIOAIKaHOB U3
QJIKAHOB U JUTaJIOr€HAJIKaHOB.

AJIKeHBbI. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ATHJICHA. sz—FI/I6pI/II[I/ISaI_II/I$I
opburaneit artomoB yriepona. [1- u [1-Csa3zu. I'omonoruyeckuil psa u obmas ¢Gopmyiia aJkeHOB.
HomeHnknarypa ankeHoB. M3omMepust ankeHOB: yITIEPOJHOIO CKEJIETa, IIOJIOKEHUsS KPaTHOW CBS3H,
IPOCTpaHCTBEHHass (reo- MeTpuuecKkass H30MepHs, WIM LUC-TPAHC-U30MEpHsl), MEXKKJIACCOBasl.
Ou3nyecKkue CBOWCTBA aJIKEHOB. XHMHYECKHE CBOWCTBA QJIKCHOB. Peaknuu 31eKTpo(HILHOTO
IPUCOEIUHEHUST KakK Crnocod mojydyeHHs (YHKUHMOHAIBHBIX IPOM3BOJIHBIX  YIJIEBOIOPOIOB:
TUAPUPOBAHKE, TAJIOIC€HUPOBAHME, TUAPOrAJION€HUPOBAHME, TUApATAlMS AJIKEHOB. MexaHusm
NEKTPO(UIBHOTO MpUCOeANHEHHs K ajnkeHaM. [IpaBmio MapkoBHMKOBAa M €ro 0OBsSCHEHHE C TOYKH
3peHusi AIEKTPOHHON Teopuu. PanukanbHOe pucoequHeHe OpOMOBOIOPOIA K AJIKEHAM B IPUCYTCTBUU
nepekuceil. B3aumopeiicTBue ankeHoB ¢ OpoMOM M XJOpPOM B ra- 30BoH (a3e mpu BBICOKOIL
Temineparype win Ha cBeTy. OKHCIEHHE aJIKEHOB: FOPEHHE, OKHCIEHUE KHCIOpPOJIOM B IPUCYTCTBUHU
xnopunoB mamtanus (II) u memm (II) (Bakep-mporecc), OKuCIEHHE KUCIOPOIOM B MPHUCYTCTBUHU
cepeOpa, OKMCIEHHE TOpAYMM IIOJKUCIEHHBIM pacTBOPOM II€pMaHraHaTa Kajus, OKHC- JICHHE
nepMaHraHatoM kaius (peakuuss Barnepa), o3zonHupoBaHue. KauecTBeHHbIE peakIMU Ha JIBOMHYIO
cBs3b. IIpombllieHHbIE M J1aOOpaTOpHBIE CHOCOOBI IMOJydeHUs ankeHoB. llomyuyeHue ankeHOB
JNETUIPUPOBAHUEM  AJIKAaHOB;  pPEAKIUEH  SIMMHUHUPOBAaHMS U3  CHHUPTOB, TaJOr€HAJIKAHOB,
quranoreHankadoB. IIpasuno 3annesa. [lonumepusanus ankeHos. Ilonumeprsanys Ha KaTanu3zaTopax
[urnepa—Harra. IlonmudTHiIeH Kak KPYNMHOTOHHAXHBIM NPOAYKT XUMHUYECKOIO IPOM3BOJICTBA.
[TpuMeHeHne anKkeHOB (3TUJIEH UTIPOITUIIEH ).

Aaxkaguenbl. Kiaccupukanus ankagueHOB 10 B3aWMHOMY pAaclOJOXKEHUIO KpaTHBIX CBsI3eH B
MoJiekyie. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOEHHUS COINPSKEHHBIX alKaJueHOB.
O6mas ¢opmyna ankaaueHoB. HomeHknatypa u u3omepusi ankaaueHoB. Dusnyeckue CBONCTBa
aJKaJIMeHOB. XMMHUYECKHE CBOWCTBA aJKaJUECHOB: PpEAaKUUH NPUCOEIAWHEHUs (TMIpPUpPOBaHUE,
raJIoTeHUPOBaHUE), TopeHust U nonuMepuzanud. 1,2- u 1,4-Ilpucoenunenne. [lomydenne ankaaneHOB.
Cunrez OyragueHa u3 OyraHa u staHona. Ilomumepuszanus. Kayuyku. Bxman C. B. JleGeneBa B
MOJIyYeHUE CHUHTETHYECKOro Kaydy ka. Bynkanuzanums kayuyykoB. Pesmna. MHoroo0Opasue BHIIOB
CHUHTETHUYECKUX Kay4yKOB, UX CBOMCTBA U IPUMEHEHUE.

AJIKHHBI. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHME MO- JIEKYJbl aleTuieHa. sp-I'mbpuausanus
opbutaneil aToMoB yriaepona. ['omonormueckuil psi u oOmas ¢opmyna ankuHoB. HomeHnkmartypa
alnKMHOB. M30Mepus alKHWHOB: YIJIEPOJHOIO CKEJIETa, ITOJOKEHHsS KPAaTHOM CBS3HM, MEXKIACCOBAs.
@uU3nYeCKUe CBONCTBA AJIKMHOB. XMMHUYECKHE CBOMCTBA AJKMHOB. Peaknuu NpuUCOEIMHEHUS Kak
crocod TONMy4YyeHUs TMOJMMEPOB U JPYTUX IMOJIE3HBIX NpoAyKToB. [uiapupoBanue. Peakuun
IIPUCOEANHEHNS TaJIOTEHOB, FaJIOr€HOBOAOPOJOB, BOABL. TpuMepusanus U IUMepHU3alus aleTUIICHA.
Peaknuu 3amemenusi. KUClIoTHBIE CBOMCTBA QJKWHOB C KOHIIEBOW TPOMHOM CBS3BIO. AIICTHIICHHIBI.
B3aumoneiicTBue aneTWIEHUAOB C TrajoreHankaHaMmu. [openue anertwieHa. OKHCIEHUE aJKUHOB
pacTBOpoM nepMaHranara kanus. [lomyueHue aneruneHa nUpoJIM30M MeTaHa U KapOMIHBIM METOIOM.
CuHTEe3 aJKMHOB alKWIMpOBaHWEM aueTwinioB. IIpumeHeHne aneruneHa. ['opeHue aneTwieHa Kak
VCTOYHMK BBICOKOTEMIIEPATYPHOTO INIAMEHH ISl CBAPKU U PE3KU METAIIIOB.

Apenbl. HWcrtopust otkpbiTust Oenzona. [lonarue o006 apomatmunoctu. IlpaBuno Xrokkens.
HebGenzounubie  apomartuyeckue cuctembl. COBpEMEHHBIE MPEACTaBICHUS 00 D3JIEKTPOHHOM U
IPOCTPaHCTBEHHOM CTpoeHuH OeH3omna. O6mas popmyia apeHoB. 3oMepus H HOMEHKIIATypa rOMOJIOTOB



Oen3zona. M3omepus au3amMenieHHbIX OCH30JI0B Ha MpuMepe KCuitonoB. du3nveckne cBorcTBa OEH301a.
XuMuyeckue cBoiicTBa OeH3ona. Peakiuu 3amemieHuss B OCH30IbHOM snpe (3NEKTPOQPHIbHOE
3aMeIleHNe): TaJOrCeHUPOBAaHUE, HUTPOBAHHE, ATKWIMPOBAHUE, allWIMPOBAHHE, CYJIb(QHpPOBAHUE.
MexaHu3M  peakiuu  AIEKTPOPUILHOIO 3aMelleHus. Peaknmuu NpUCOCTUHEHUS K  OCH30y
(ruapupoBaHuE, TAJIOTEHUPOBAHHME (XJIOpHpPOBaHWE Ha CBeTy). Peakums ropenus. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB aJlKWIOEH30JI0B Ha MpHUMEpE TOyoJja. B3auMHOe BIUsSHUE aTOMOB B MOJICKYJIE
tonyona. [IpaBuiia OpUEHTAIMM 3aMECTHTENCH B pEaKIUsAX 3aMEIICHHs, XJIOPHPOBAHUE TOJYOJIA.
Oxucrnenue anKuWIOCH30JI0B PAacTBOPOM IE€pPMaHTaHaTa Kayus. |'aloreHupoBaHHE ANKHIOCH30JI0B B
OokoByro 1enb. HutpoBanue HuTpoOeH3ona. [lomyuenue OeH3o07a W ero romMoJoros. [IpumeHeHue
TOMOJIOTOB OEH301a.

[eHeTH4yeckasi CBSI3b MEKAY Pa3IMYHBIMU KJIACCAMHU YIJIEBOA0Poa0B. KauecTBeHHbIE peakiuu
Ha HemnpeJeJbHbIE YIJIEBOAOPO/bI.

IanoreHonpoun3Bo/iHbIE YIJIEBOA0POI0B. Peakinu 3aMeIeH s raloreHa Ha THAPOKCUIT, HUTPOTPYIIITY,
nuaHorpymnny,. JleficTBue Ha TaJlOreHIPOU3BOIHBIC BOJHOTO M CIMPTOBOIO PACTBOpA IHEIOYH.
CpaBHEeHUE PEAKIMOHHOW CIIOCOOHOCTH  ajKWi-, BUHWI-, (EHWI- U OCH3WITAIOTCHUIOB.
B3aumojeiicTBue AWTaliOreHAIKaHOB C MarHUeM H IIMHKOM. [IOHSATHE O MEeTauIoOpraHUYeCcKHX
coequHeHUsX. VICronb30BaHUE TaIOr€HONPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

JdemoncTpamuu. 1. CocraBiieHue Mojenell MOJICKyJl alkaHoB. 2. bBpoMupoBaHue rekcaHa Ha CBETY. 3.
l'openue merana, stuinena, anermieHa. 4. OTHOUIEHWE METaHa, STWIICHA, alleTWICHA U OEH30ia K
pacTBopaM TiepMaHraHata Kajaus u OpomMHON Bojue. 5. [lomydeHwe 3TwiieHa peakiMeil IeruapaTainuu
sranona. 6. [Tomydenue aneruiaeHa ruApoan3oM Kapouaa Kanpiys. 7. OKUCICHHE TOIyoJa pacTBOPOM
nepmaHranara kamus. 8. [lomydeHue cTuposia JenojuMepu3aledl MOJMCTUPOJIa U HCIBITAHUE €ro
OTHOIIICHUS K PACTBOPY ITEPMaHTaHATA KaJIHS.

Kucnopoaconep:kaume opranuyeckue coeJuHEeHHUs

Cnuptel. Knaccuduxanus, HOMEHKIaTypa M HM30MEpHUS CIHUPTOB. ['OMOJOrMYEcKHil psn U oOIas
dopMyna MpeneabHbIX OJHOATOMHBIX CHUPTOB. PU3NYECKHE CBOWCTBA MPEECIbHBIX OJHOATOMHBIX
cnupToB. BogopoaHas cBsA3b MEXIy MOJEKYJIaMU U €€ BIUSHHE Ha (U3MUYECKHE CBOMCTBA CIIUPTOB.
XYUMHYECKHE CBOWCTBAa CHUPTOB: KHUCIOTHBIE CBOMCTBA (B3aMMOJEHCTBUE C HATPUEM KakK CHOCO0
YCTaHOBJICHHS HAJTUYUS THAPOKCOTPYIIBI); peaKIMK 3aMEeleHUs] TUIPOKCUIHLHON TPYIIBI Ha TaJIoreH
KaK Croco0 IMOJY4YEeHMsI pacTBOPUTENEH; MEKMOJIEKYJISpHAs U BHYTPUMOJIEKYJISIpHAs JErupaTalus;
o0pa3oBaHUE CIOKHBIX 3(QHUPOB C HEOPraHWYECKHMMU M OPraHUYECKUMHU KHCIOTaMH; TOpEHHUE;
okucienue okcuaom meau (I1), moaKuCIeHHBIM pacTBOPOM TIEpMaHTaHATa Kajlus, XPOMOBOW CMECHIO;
pEaKIMK YIJIEBOJAOPOJHOrO paaukana. ANKOroyaTel. ['MIponus, ajakuiMpoBaHHE (CHHTE3 MPOCTBHIX
3¢pupoB mo Bunbsmcony). [IpombimieHHbIii cuHTE3 MeTaHosna. [lo- jydeHue sTaHONA: peaAKIUs
OpOo’KeHMsI TJIIOKO3bl, rMapatanus sTwieHa. [IpuMeHeHue MeTaHosna M 3TaHojia. DHU3MOIOrHYEcKoe
JIefiCTBHE METaHOoJIa M 3TaHOJIa HAa OpPraHu3M YeloBeka. MHOroaroMHble CIUPTHI. DTUJIEHTIIUKONb U
[JIMLEPUH KaK MPeICTaBUTENN MPeAETbHBIX MHOTOATOMHBIX CIIMUPTOB, UX (PU3UYECKUE M XMMHUYECKHE
cBoiicTBa. KauecTBeHHast peakiivs Ha MHOTOQTOMHBIE CIIUPTHI M €€ MPUMEHEHHUE ISl paclo3HaBaHMs
IJIMLIEPUHA B COCTaBE KOCMETHUECKUX CpeACTB. CHHTE3 JIMOKCAaHA U3  ATHJICHIVIMKONS. TOKCHYHOCTH
STHIEHIIMKONS. [IpakTnyeckoe NpUMEeHEeHNEe ATUIICHTJIMKOIIS UTTIMIEPHHA.

ITpocteie 3upbl Kak H30Mephl MPEAETIbHBIX OAHOATOMHBIX CNUPTOB. CpaBHEHHE UX (U3UUECKUX U
XUMHYECKHX CBOMCTB CO ciupTaMu. Peakius paciernieHus pocThIX 3(pUpOB HOI0BOAOPOIOM.

®enoabl. CTpoeHue, U30MepUss U HOMEHKIATypa (eHosoB. B3aumHOe BiMsSHUE aTOMOB B MOJIEKYJIe
¢denona. Ousnyeckue U XMMUUYECKHE CBOICTBa (eHoa U Kpe3osioB. KucinoTHsle cBoiicTBa (heHOJIOB B
CPaBHEHMHM CO CIUPTAMH: pPEAKIMM C HATpUEM, TUAPOKCUIOM Harpus. Peaknuu 3amelieHus B
OeH301bHOM  KoJIblle (rajoreHupoBaHue (OpomupoBanue), HHUTpoBaHue). OxuciaeHue (EHONOB.
KauectBennsie peakunu Ha henod. [Tonyuenne ¢penomna. [Ipumenenue penona.

KapOonunbHbie coequHeHusi. AJbIETUAbl U KETOHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOHMIIBHOM TpyNIbI, €€ MOJSPHOCTh U MOJsipu3yeMocTb. Kiaccuukanus aabaeruioB 1 KETOHOB.
CtpoeHue npeAenbHbIX ajdbAETUAOB. ['OMOIIOrHYecKuil psili, HOMEHKIIATypa, U30MEpUs IPEaeIbHbIX
anbaernioB. CTpoeHue MOJIEKYIIBI alleTOHa. [ OMOJI0Orn4eckuil psij, HOMEHKIJIaTypa d U30MEPHs KETOHOB.
O6mas dopmyna mpenenabHbIX albJCTHAOB U KETOHOB. du3myeckue CBOHCTBa (opmanbaeruia,
aleTalbJernaa, alueToHa. XMUMHYECKHE CBONCTBA MPEIEIBHBIX albJIETMI0B M KETOHOB. Peakiuu
IPUCOEANHEHUS BOJBI, CIHUPTOB, LMAHOBOJAOpOJa U Truapocyibpura Hatpus. CpaBHeHHE



PEaKIMOHHON CIIOCOOHOCTH aNbJIETUI0B U KETOHOB B PEAKIMSX MPUCOEIUHEHU. Peakiun 3ameneHus
aTOMOB BOJIOpPOJia MpHU YIJIEpOAHOM aTome Ha rajoreH. [lomumepusanus Qopmanbaerunga u
aneranpraeruaa. OkucieHne KapOOHWIBHBIX coelMHEHUH. OCOOEHHOCTH peaKuy OKUCIICHHS alleTOHa.
CpaBHEHHE OKHCIICHHs albICTHI0B U KeTOHOB. ['mapupoBanue. BoccraHoBneHne KapOOHUIBHBIX CO-
erHeHu B cnupThl. KauecTBEeHHbIE peakLUMU Ha albJECTHAHYIO TPYyHIly (peakuus «cepeOpstHOro
3epkajay, B3aumoaeiicteue ¢ ruapokcuaom meau (I1)). Ocobennoctu popmanbaeruna. [lo- myuenue
IpEeJeNbHbIX AIbJCTUIO0B: OKHUCIEHUWE CIUPTOB, TuapaTauus auetwieHa (peakuus Kydeposa),
OKHCJICHHEM STUJICHA KHUCIOpOaAOM B mpucytctBuu xyopuna namaaus (I1). [Momyyenue arnerona
OKHCJICHHMEM IIPONaHOoJIa-2 M pa3jioKEeHUEM KalbLIUEBOM WM GapHeBOI COIM YKCYCHOM KHCIOTBI.
ToOKCHUYHOCTh aibaerujoB. BaxHelmue NpeAcTaBUTENN albAETHIOB U KETOHOB: (hOpMalIbJErus,
YKCYCHBIH alIbJIETU]], allETOH U MX IPAKTUYECKOE UCTI0JIb30BaHUE.

KapOonoBble kucaorel. CTpoeHue  NpeleibHbIX  OJAHOOCHOBHBIX  KapOOHOBBIX  KHCJOT.
Knaccudukanus, n3oMmepus 1 HOMEHKIATypa KapOOHOBBIX KUCIOT. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoe€HUE KapOOKCWJIbHOW rpymmbl. ['omonornyeckuil psg u  oOmas QopMmysa IpeaesbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. PU3NYEeCcKHe CBOMCTBA PEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT Ha IpUMEpPe MYpaBbHHOH, YKCYCHOM, MPONMOHOBOW, MaJbMUTUHOBOM M CT€ApPUHOBOMN KHUCIIOT.
Bonoponneie cBs3u, accouuanus KapOOHOBBIX KHCJIOT. XHMMHYECKHE CBOWMCTBA IIPENEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. KuciioTHbIe cCBOMCTBA (M3MEHEHHE OKPACKH MHIUKATOPOB, PEAKLIUU
C AKTUBHBIMH METaJlJIJaMH, OCHOBHBIMU OKCHUJAMH, OCHOBAHHUSMH, COJsIMH). 3MeHeHHE CUJIbI
KapOOHOBBIX KHCJIOT IpH BBEAECHUU JIOHOPHBIX M AaKLENTOPHBIX 3aMecTuTenei. BzaumoneiictBue
KapOOHOBBIX KUCIIOT CO CHUpPTaMH (peakuus dTepudukanun), o00paTUMOCTh Peakiuu. | anoreHupoBanue
KapOOHOBBIX KUCJIOT B OOKOBYIO Ienb. OCOOEHHOCTH XMMUYECKMX CBOMCTB MYpPaBbUHOW KHUCIIOTBHI.
[lonyuenue npenenbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIEHUE allbJIETH/I0B, OKHCIIECHUE
HNEPBUYHBIX CHUPTOB, OKHUCIEHUE AJIKAHOB W AJKEHOB, T'MIPOJIM30M TI'€MUHAJIBHBIX TPUTAJIOTEHUIOB.
[lonyyenne MypaBBMHONW M YKCYCHOM KHCJIOT B IIPOMBINUICHHOCTH. [IpuMeHeHHe MypaBBMHOW H
YKCYCHOM KHCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIIOTHI: OOIIHME CHOCOOBI MONXYYEHHUsS, OCOOEHHOCTH XWMHYECKUX
cBoiicTB. ll{aBeneBast u MaOHOBasi KUCJIOTA KaK MPEICTABUTENN AUKAPOOHOBBIX KUCIIOT.

HenpenenbHple M apoMaTHYeCKHWe KUCIOTHI: OCOOCHHOCTHM HMX CTPOCHHS M CBOWCTB. llpmmenenune
OCH30MHON KHUCIOTBI. ApOMaTHYeCKHEe JUKApOOHOBBIE KHUCIOTHI ((raneBas, uzodTaseBas u
TepedTaneBast KUCIOTHI). [IoHATHE O THAPOKCUKAPOOHOBBIX KHCIOTAX U UX MPEACTABUTEISIX MOJIOYHOM,
JUMOHHOM, S0JOYHOM M BUHHOHM KucioTax. Beiciime npesaenbHble M HeENpelelbHble KapOOHOBBIE
KHCJIOTHI. 3Ha4eHHE U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

DOyHKIHMOHAJIbHBIC IPOU3BOIHbIC KAPOOHOBBIX KHCJIOT.

XJOpaHTUIPHUIIBI U aHTUAPUIBl KapOOHOBBIX KHCJIOT: MOJNydeHue, ruaponus. IlodydeHue CiiokKHbBIX
3(UpPOB C UCTIOJIB30BAHUEM XJIOPAHTUAPUIOB U aHTUJPUIOB KUCIIOT.

Caoxubie 3¢upsbl. CTpoeHue, HOMEHKIATypa U U30MepUs CIOXKHBIX 3(pupoB. CroxkHble 3(QUPBI KaK
U30Mepbl KapOOHOBBIX KHUCIOT (MexkiaccoBass wu3omepus). CpaBHeHHE (QHU3MUECKUX CBOMCTB U
PEaKUMOHHON CIHOCOOHOCTH CIIOKHBIX 3(UPOB M H30MEPHBIX UM KapOOHOBBIX KHCHOT. 'mapomnus
CJIOKHBIX 3¢upoB. CrocoObl MOTYYEHUS CIOXKHBIX 3(GUPOB: dTepUUKAIMSI KapOOHOBBIX KHCIIOT,
alMUIMPOBaHUE CIHUPTOB U aJKOTOJISITOB TaJIOTEHAHTMpUIAMH M aHTHAPUAAMH, aJKUIMPOBaHHE
KapOOKcHIIaT-HOHOB. [IprMeHeHe CI10KHbBIX A3(UPOB B MUILEBOH U MappIOMEPHONH MPOMBIIIIICHHOCTH.
AMUIpI KApOOHOBBIX KUCIIOT: OJyYEHUE U CBOMCTBA HA IPUMEpE alleTaMU/1a.

Conn KapOOHOBBIX KHCJIOT, MX TEPMUYECKOE pAa3JIOkKEHHEe B NPUCYTCTBUM wienoud. CuHTe3
KapOOHMJIbHBIX COETMHEHUHN Pa3/I0KEHNEM KaJlbLIUEBbIX coJIel KapOOHOBBIX KUCIIOT.

Jdemoncrpanun. 1. B3aunmopelictBue Hatpus ¢ 3TaHOJIOM. 2. OKHCIIEHHE 3TaHOJA OKCUAOM MEIU
(I). 3. T'openne sranona. 4. B3auMoneiicTBUe TPeTOYTHIOBOIO CHHPTA C COJSHON KUCIO TOHM. 5.
Honodopmuas peaxmus. 6. OmnpeneneHue aiabAErHIOB MPU HMOMOIIM KAayeCTBEHHBIX peakIuid. 7.
OxucneHue anbIeruyoB INepMaHraHatoMm Kanus. JlaGopaTtopHble ombIThl. 1. CBOHCTBa 3THUIIOBOTO
cnupta. 2. ColicTBa riauuepuna. 3. Coiicta genona. 4. Cpoiicta popmanuna. 5. CBoiicTBa yKCyCHOU
KHCIOTHL. 6. Cout KapOOHOBBIX KHCIIOT.

A30T- U cepocojepKaniue coeTHHEHHUS.
Hutpocoenunenusi. Amunbl. Knaccupukaiuss Mo THIy YIJIEBOJOPOJHOTO pajuKaga M YHCITY
AMHUHOI'PYyHIT B MOJICKYJIC, HOMCHKJIaTypa, U30MCpUA aMUHOB. HepBH‘IHBIe, BTOPUYHBIC U TPCTUYHBIC



aMUHBI. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE IMPENENbHBIX aMHUHOB. PU3MUECKUE CBOMCTBA
aMUHOB. AMUHBI KaK OPraHMYE€CKUE OCHOBAHMS: PEaKUUU ¢ BOJOM, kucinoraMu. Conu aaKujIaMMOHUS.
Peakuust ropeHns aMMHOB. AJIKUJIMPOBAHUE U allMJIMPOBAHME aMUHOB. Peakiuu aMUHOB C a30THUCTOU
kucioToil. [lonyuyeHne aMHMHOB aNKWJIMPOBAHHEM aMMMAKa U BOCCTAHOBJIIEHMEM HUTPOIPOU3BOJIHBIX
yIIeBOIOPOAOB, W3 cnupToB. I[IpuMeHeHMe amMHHOB B (apManeBTUYECKOW MPOMBIIUIEHHOCTH.
ApomaTuieckue aMUHbl. AHWIMH KaK IpeJl- CTaBUTENIb apOMAaTUUEeCKUX aMUHOB. CTpoeHue aHWIMHA.
B3auMHoOe BiMsiHME TpyIIl aTOMOB B MOJIEKYJIE aHWIMHA. BinsHUE 3amecTuTeneil B apoMaTUYECKOM
siIpe Ha KUCJIOTHBIC M OCHOBHBIC CBOWMCTBA apuiaaMHUHOB. [IpuuuHBI OCHa0JICHHS OCHOBHBIX CBONCTB
AQHWJIMHA B CPABHEHUM C AMHHAMU IPENCIbHOrO psiaa. XUMHYECKHE CBOMCTBA aHUJIMHA: OCHOBHBIE
CBOMicTBa (B3aMMO- JEHMCTBHE C KHCIOTaMM); pEaKLUHUU 3aMElIeHHUs B apOMAaTUYECKOE SAPO
(ramoreHrpoBaHue (B3auMoJeicTBUE ¢ OpPOMHONM BOOH), HUTpOBaHHE (B3aWMOJICHCTBHE C a30THOM
KuciaoToi); okucnenue). [lomyuenne anunuHa (peakuus 3WHHMHA). AHWIMH KakK ChIpbe JUIS
MIPOU3BOJICTBA AHUJIMHOBBIX KpacuTeseil. CHHTE3bl Ha OCHOBE aHUJIMHA.

I'erepoumkibl. A30T-, KUCIOpPOA- M CepoOCOJAEpXkallMe TIeTepouuKibl. PypaH, OUPPOJ, KaK
MPEJICTABUTENH MATUWICHHBIX reTepolukiIoB. [Ipupona apoMaTUYHOCTH MATUWICHHBIX T'€TEPOIUKIIOB.
ODJIEKTPOHHOE CTPOEHHME MOJIEKYJIBI MUPPOJIA, ApPOMATHYECKUH XapakTep MOJeKynbl. KHCIOTHBIE
cBoiicTBa muppodia. [lupuanH Kak NpeACTaBUTENb MIECTHUIEHHBIX TE€TEPOLMKIOB. DJIEKTPOHHOE
CTPOEHHE MOJIEKYJIbl MUPHUIUHA, APOMATUUECKUN XapaKTep MOJEKYJbl. OCHOBHBIE CBOMCTBA MUPUIUHA.
Paznmune B posiBICHUE OCHOBHBIX CBOMCTB IMUPPOJIa U MUPUANHA. Peakuu mupuanHa: 3IeKTpoUIbHOS
3aMelIeHNe, TUAPUPOBAHUE, 3aMEIEHUE aTOMOB BOJOPOJA B [J-TIOJIO)KEHUMM HA THAPOKCOTPYIILY.
[IuKONMHBI ¥ X OKUCIIEHUE.

Jdemoncrpanmu. 1. OcHOBHBIE cBoiicTBa amMuHOB. 2. KadecTBeHHbIE peaklMd Ha aHWIMH. 3.
AHunnHoBbIe KpacuTenu. 4. O0pa3ibl TeTepOLUKINYECKUX COeIMHEHUI.

buoJioruyeckn akTUBHBIE BellleCTBA

Kupbl kak crnoxxkHble 23Ul MHIIEPUHA U BBICHINX KapOOHOBBIX KHCIOT. PacTUTENbHBIE U JKUBOTHBIE
JKUAPBI, UX cocTaB. PU3MYECKHE CBOMCTBA JKUPOB. XUMHUYECKUE CBOWCTBA >KUPOB: THAPHPOBAHUE,
oKucieHue. ['uaponu3 uiv oMbIJICHHE JKUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOJTYYSHHsI COJIeH BBICIINX
KapOOHOBBIX KHCIOT. [maporeHmsanusi xupoB. [IpuMeHeHue >XUpoB. MBUIA Kak COJHM BBICHIMX
KapOOHOBBIX KUCIOT. MoIoII1e CBOIiCTBa MbLIIA.

YraeBoasl. OOmas ¢opmyna yriieBojoB. Kiaccudukanus yrieBogoB. MOHO-, OJHro- U
nonucaxapuabl. PU3nUecKrue CBONCTBA U HAXO0XKJCHHUE YIJIEBOOB B MPHUPO/JIE (Ha MPUMEpE IIFOKO3bI U
¢bpykTo3bl). JIuneitHas u uukiInyeckas Gopmbl IIIOKO3bl U GpykTo3bl. Dopmyssl umepa u Xeyopca.
[TonsaTHEe © TayToMepuM Kak BHJE M30MEpUH MEXAY LMKINYECKOH M JMHeHHON Qopmamu.
XUMHYECKUE CBOWCTBA TIIFOKO3BI: OKHCJICHHE XJIOPHOM WM OpPOMHON BOJOW, OKHUCICHHE a30THOM
KHCJIOTOM, BOCCTAHOBJICHHE B IIECTUATOMHBIN CIIMPT, W30MEpHU3alMsl, KaueCTBEHHBIE peaklUuu Ha
[JIIOKO3Y (PKCIIEpUMEHTAJIbHBIE JIOKA3aTeNbCTBA HAIMYUS aJIbJETHJHOW U CIMPTOBBIX TIPyHH B
IJII0KO03€), CHUPTOBOE, MOJOYHOKUCIOE OpokeHue. [JMKO3MIHBIA THAPOKCHUI, €ro cnenuduyeckue
cBoiictBa. [lonstue o mmko3umax. [lonsaTne o rIOKO3UAAX, UX HaxOXxkAeHUU B npupojne. [lomyyenue
IIII0K03bl. PPyKTO3a Kak n3oMep ToKo3bl. Pubo3a u nezokcupubdosa. [Ipumenenue n 6uosnornyeckas
poJib yri1eBo10B. OKHUCIIEHUE YTII€BO0B — UCTOUYHUK SHEPTHH )KUBBIX OPraHU3MOB.

Jucaxapuabl. Caxapo3a Kak IpeACTaBUTENb HEBOCCTaHABIMBAIOIIMX aucaxapunoB. CrpoeHue,
dbuznUecKkue W XUMHYECKHE CBOMCTBa caxaposbl. ['maponu3 mucaxapumoB. Ilomydenwe caxapa u3
caxapHoM cBekJIbl. [ [pumeHeHne caxapossl.

[Tonucaxapuabl. Kpaxman, rimkoreH M Heioio3a Kak Ouonornyeckue noiaumepbl. Kpaxman kak
CMeCh aMWJIO3bl M aMHJIONEKTHHA, ero (pU3MYecKue CBOiicTBa. XHMMHYECKHE CBOMCTBAa Kpaxmana:
TUIPOJIN3, KaueCTBEHHAs PEeaKIIHs C HOJJOM U €€ TPUMEHEHUE 1JIsl 0OHapy>KEeHHUsl KpaxMana B MPOIyKTax
nutanus. Llemmono3a: cTpoeHune W (QuU3MUECKHE CBOMCTBA. XUMHUECKHME CBOMCTBA LIEIUTIONO3BI:
TUAPONN3, 00pa3oBaHHE CIOXHBIX 3(upoB. [IpumeHenne kpaxmana u 1eiI0703bl. [IpakTHueckoe
3HAQ4YCHUE NOJIMCAXAPUOB.

HyxkuennoBbie kuciaorbl. Hykmeoszunpl. Hykneorwasl. HykiieMHOBBIE KHCIOTBI Kak NPHUPOJIHBIE
noaumepsl. CoctaB 1 cTpoenne HykiaenHoBbIX kucioT (JJHK u PHK). 'uaponu3 HyKIeMHOBBIX KHCIIOT.
Ponp HYKIIEMHOBBIX KHCIOT B JKH3HedesTenbHOocTH opranu3moB. @Pymknmu JIHK u  PHK.
KommnemenrapHocTh. I'eHeTHUECKHI KO,



AMHHOKHCJI0TBI. COCTaB, CTPOEHHUE M HOMEHKIIATYPA AMUHOKHUCIIOT. ['OMOJIOTMYECKHI Psi TPEAETbHBIX
AMUHOKUCIOT. Onmuyeckas uzomepusi. Ousndeckne CBONCTBA MPEACTbHBIX aMHUHOKHCIOT. CrocoOBI
MOJIyYEHUS! aMUHOKHUCIOT. AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpPraHU4eCKHe CO €IMHEHNS, pAaBHOBECHS B
pacTBopax aMUHOKUCIOT. CBOMCTBA aMUHOKHUCIIOT: KUCJIOTHBIE 1 OCHOBHBIE CBOMCTBA; allMUIMPOBAHUE
aMHUHOTPYIIbBI, 3TepUdUKalMs; peakuu ¢ a30THCTON Kucioroi. KauecTBeHHBIE peakuuud Ha
aMHUHOKUCIOTHl ¢ rtuapokcugoM wmemu  (Il). Cnenuduueckne KadeCTBEHHBIC pEAKIMA —Ha
apoOMaTUYECKHUE U T€TEPOLIMKIN- YECKHE aMUHOKHCIIOTHI C KOHIIEHTPUPOBAHHOM a30THON KUCIIOTOM, Ha
uuctenH ¢ aneraroMm ceunia (I1). buomornyeckoe 3nauenue [1-amuHOKHCIOT. O0JACTH TPUMEHEHHUS
AMUHOKHCJIOT.

HenTuabl, ux crpoenne. [lentuanas cBsa3b. AMUAHBIN XapakTep NeNTUIHON CBA3UM. CUHTE3 NENTH/IOB.
I'maponns nentuoB.

benku xak mpupoansie 6uononumepsl. CoctaB U ctpoeHue OenkoB. [lepBuuHas cTpykTypa OENKOB.
@epMeHTaTUBHBIN THAposin3 OenkoB. Bropuunas crpykrypa OenxoB: [l-cnmpanb, [J-CTpyKTypa.
Tpernunass u yeTBepTUYHAs CTpPyKTypa OenkoB. JlucynbuaHble MOCTUKM UM HOHHBIE H
BaH/IEpPBaaIbCOBBI (THAPO(OOHBIE) B3aUMOACHUCTBUSA. XHUMHUYECKHE CBOMCTBAa OEJIKOB: THUIPOJIU3,
JieHATypallnsl, Ka4eCTBEHHbIE (IIBETHBIC) peaknu Ha Oenku. bruonornueckne GpyHKImu OCIIKOB.
Jdemoncrpanumn. 1. PacTtBopuMOCTh yIiieBOAOB B Bojae U 3raHose. 2. OOpa3lbl aMHUHOKHUCIOT.
Jla6opaTopHsle onbIThl. 1. CBOMCTBA IITI0KO3EI. 2. OmipeiesieHre Kpaxmaia B MPOAYKTaX MUTaHHS. 3.
Kuper u ux cpoiictsa. 4. [{BeTHBIC peakinnOEIIKOB.

BbicokoMmoiieKyIsIpHBIE COeIUHEHUSs

OCHOBHbIE TIOHSTUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO,
crerneHp mnonuMepuzauud. OCHOBHBIE CHOCOOBI TIOJTYYEHHUS BBICOKOMOJEKYISIPHBIX COCIMHEHUIL:
peakuuu noiuMmepuzanuu U nonukoHaeHcauuu. Cononumepuszanusa. CTpoeHHE U CTPYKTypa
MOJIUMEPOB. 3aBUCUMOCTh CBOWCTB MOJMMEPOB OT CTpOeHHUs Mousiekyid. Kinaccudukanus mnoimmepos:
IJIaCTMACChl (TUIACTUKH), AJIACTOMEPHI (KaydyyKH), BOJOKHA, KOMITO3UThL. COBpPEMEHHbIE TIACTMACCHI
(mactuku)  (TOMMATHIICH, TIOJUIPONWICH, [MOJUCTUPON, TOJIH- BUHWIXJIOPHA, (TOPOILIACT,
nonudTHIIeHTepedTanaT, akpuinOyTagueH-CTUPOIBHBIN TIACTUK, TOTUKapOOHaThl). TepMOIUIacCTHUHbIE
U TEePMOpEaKTUBHBIC TOJUMEphl. DeHonpopManbaeruiHple CMOJIbl. KOMIO3WTHBIE MaTepHalIbl.
Bonokna, ux knaccudukanus. [lpuponnsie u xumudeckue BojJokHa. MICKycCTBEHHBIE U CUHTETUYECKHE
BoJIoOKHA. [loHSATHE O BMCKO3€ M ameTaTHOM BOJOKHE. [lonmmddupHbie M MOIMaMHUIHBIE BOJIOKHA, MX
cTpoeHue, cBoiicTBa. [IpakThueckoe HCMOAB30BAHME BOJOKOH. JnactoMepsl. llpupoansiii u
CUHTETHUYEeCKUH KayuyK. PesnHan>060uuT. [ IpuMeHeHre nonmmMepos.

Jemoncrpanun. 1. OO6pasubl mnactukoB. 2. Kommekmus Bomo- koH. 3. ITlomukonaeHcarus
STWJICHIVIUKONSA ¢ TepedraneBoil kucnotoil. JlaboparopHble omnbIThl. OTHOLIEHHWE CHUHTETUYECKUX
BOJIOKOH K PacTBOpPaM KHCIIOT U ILIEJTOYEH.

XuMHUSA U KU3Hb

Xumnueckasi TeXHOJIOrust (X1MUs BIIPOMBIIIJIEHHOCTH)

OCHOBHBIE IPUHLUIIBI XUMUYECKOH TexHOoIoruu. OO1IHe NpeICTaBIeHUs O MPOMBIIUIEHHBIX CIIOcO0ax
MOJTy4YeHUS] XUMUYECKUX BEILECTB.

[Tpon3BOACTBO CEpHOW KHUCIOTHI KOHTAaKTHBIM  crocoOoM. Xumusm rmponecca. Ceipbe Uis
IIPOM3BOJCTBA CEPHOM KHCIOTHL. TEXHOJIOrMYecKass cXema Ipolecca, MPOLECcChl M allaparsl.
[TponsBoacTBo ammmaka. Xumu3M mpouecca. OnpeneneHne ONTUMAIbHBIX YCIOBUN NPOBEACHMUS
peakuuu. [IpyHIMI TUPKYIALNUY U €T0 pealn3anus B TEXHOJIOTUYECKOM cxeme.

Mertamtyprus. YepHas meramnyprus. IIponsBoactso uyryHa. JloMeHHBIH npouecce (ChIpbe, yCTPOHCTBO
JIOMEHHOM neuu, XuMu3M npotiecca). [Ipon3BoacTBO cTany B KUCIOPOAHOM KOHBEPTEPE U B DJIEKTpOIeyax.
IliBeTHas MeTa/LTypIus.

Oprannueckuit cuHTe3. [IpombinuieHHas opranudeckas XuMus. OCHOBHONM W TOHKHW OPraHHYECKHI
cuHTe3. Hambonee KpyNmHOTOHHAaXKHBIE IMPOU3BOJACTBA OPraHMYECKHX coenuHeHWH. IIpousBoacTBO
MeraHnona. [lomydeHue yKCycHOW KHCIOTHI U dopMmaibieruga u3 mertaHosa. [lomydenme arerara
ne/munono3el.  Celppe Ui  OpraHu4eckoil mnpombinuieHHOCTH. IIpoGiema OTX0J0B W MOOOYHBIX
npoaykToB. CHHTE3bl HA OCHOBE CUHTE3- rasa.

XHMMHA U IKO0JOrusA. XMMHUUECKOE 3arpsi3HEHNE OKPYKAIOLIEH Cpellbl U €ro MOCIEICTBUA. DKOJIOT U U
npo0JieMa OXpaHbl OKPYKAIOIIEH cpe- Nbl. «3eIeHas» XUMHUSI.



JdemoncTpauuu. 1. Ceippe a1 TPOU3BOACTBA CEPHOM KHUCIO- THI. 2. MoJenb KHUIISAIIEro cios. 3.
XKenesnas pyna. 4. O0pasibl CIUTaBOB KeJe3a.

XuMHS U JHEPreTuKa

[IpupogHble MCTOYHUKU YTIIEBOAOPONOB. IIpupoaHbIii M TOMYTHBIA HE(PTAHOW Tas3bl, UX COCTaB H
ucnonb3oBanue. Hedre kak cmech yrnesopoponoB. CoctaB HepTH u ee nepepadorka. [lepBuunas u
BTOpHuHas nepepadorka Hedru. [leperonka nepru. Kpexunr. Pudpopmunr. Heprenponykrer. OxkranoBoe
yuciao OenszuHa. OxpaHa OKpysKarolield cpelapl INpu HedrenepepaboTke M TPAaHCIOPTUPOBKE
HedrenponaykroB. Kamenusiit yromb. KokcoBanwe yris. [asudukanus yras. DKolmorudyeckue
npoOaeMbl, BO3HUKAIOUIME IIPU HUCIHOJb30BAHUMU YISl B KauyecTBE TOIUIMBA. AJIbTEPHATUBHBIC
VCTOYHUKY SHEPTUH.

XuMus 4 310pOBbe

Xumus nuiy. JKupel, Genky, yrieBobl, BUTAMUHbI, (epMeHThl. PannonanbHoe nutanue. Ilumessie
no6asku. [lumesslie 1006aBkH, UX KiaaccupuKanus. 3anpeneHHble U pa3pelieHHbIe THIEBbIC T00aBKH.
OcCHOBBI MUIIIEBOH XUMHH.

Xumus B meaunuae. [lorstre o ¢papmaneBTudeckor xumun U Gapmakonoruu. PazpaboTka jekapcTs.
JlekapcTBeHHbIE CpeAcCTBa, UX Kiaccupukanus. [IpotuBoMukpoOHBIE cpencTBa (CynbhaHUIaMUAHbIE
npenapaTsl ¥ AaHTHOMOTHKH). AHAJIBIeTHKH (acClUpHH, aHAJIBIUH, MapamneramMoj, HapKOTHYECKHUE
aHaimbpre- TUKM). Bspkymume cpenctBa. [IpoGiiembl, CBsi3aHHBIE € HPUMEHEHHMEM JIEKapCTBEHHBIX
npenapatoB. BpenHbsie MpuBBUKKA W (AKTOPBI, pa3pylIalonIue 37A0pOoBbe (M30BITOUHOE MOTpedIeHHE
KUPHOW NUILY, KypeHHUE, YIIOTpeOIeHHEe alKorois, HApKOMaHUs).

XuMus B IOBCEIHEBHOM KU3HM.

Kocmernueckue u mapgromepnsle cpencra. beitoBas xumus. IloHsATHE 0 MOBEPXHOCTHO-aKTHBHBIX
BemecTBax. Motomue u unctsmue cpeacrsa. Ordenuparonue cpenctra. [IpaBuna 6e3onacHoi paboThI
C €IKUMH, FTOPIOYMMHU U TOKCUYHBIMH BELIECTBAMU, CPEJICTBAMU OBITOBOI XUMMH.

Xumusi B CTPOUTEIHLCTBE

I'mnc. U3sects. Llemenrt, Oeron. Kiem. [lonbGop onTHMalbHBIX CTPOUTENIbHBIX MAaTEpHaIOB B
IIPAKTUYECKOH 1€ATEIbHOCTH YETIOBEKA.

XuMHus B CEJILCKOM XO341CTBE

MunepanpHble ¥ opranndeckue ynoopenus. Cpeacrsa 3amiuThl pacteHui. [lecTuimibl: MHCEKTUIUIBI,
repouLubl U QyHrUIK bl PenemieHTsl.

Heoprannueckune MatepuaJjibl

Crekio, ero Buapl. CunMkaTHasl MPOMBIIUIEHHOCTb. TpaauIIMOHHBIE U COBPEMEHHBIE KEPAMUUYECKHE
maTepuaisl. CBepxnpoBosiias kepamuka. [loHsTHE 0 KepMeTax, MaTepuanax ¢ BBICOKON TBEPIOCTHIO.
XuMus B COBPEMEHHOM HayKe

Mertoionoruss Hay4HoOro ucciaenoBaHusi. MeToapl Hay4HOro no3HaHus B XUMHU. CyObeKT U OOBEKT
Hay4Horo nosHanus. IloctanoBka npo6iemsl. Coop uHGOpMaLMu 1 HakoIIeHue pakToB. I'unoresa u ee
JKCIIEpUMEHTaIbHAsT MpoBepKa. TeopeTnueckoe oObSCHEHUE MOMYYEHHBIX pe3yiabTaToB. MHIAyKIMsS U
JNeAyKIHsA. OKCIEpUMEHTaJdbHas IIPOBEPKA IIOJYYEHHBIX TEOPETHUYECKUX BBIBOJOB C LEIBIO
pacnpocTpaHeHus uX Ha 0oJiee IHUPOKHUI Kpyr 00beKTOB. XMMUYECKUI aHalIu3, CUHTE3, MOJIETUPOBAaHUE
XMMHYECKUX MPOLIECCOB U SBJICHUI KaK METO/la Hay4yHOr o o3HaHus. HaHOCTpyKTypBI.

WUcrounuku xumuueckod wuHpopmanuu. [louck xumudeckod HHQOpManMM MO Ha3BaHUSAM,
UICHTUPHUKATOPaM, CTPYKTYpHBIM popmynaM. PaboTa ¢ 6a3amu JaHHBIX.

Jdemoncrpanun. 1. Ilumessie kpacutenu. 2. Kpamenue Ttkaneil. 3. OrOenuBaHue TKaHel. 4.
Konnekuus cpencts 3amuthl pacteHuid. 5. Kepamnueckue marepuainsl. 6. L{BeTHsle crexia. [Ipumepst
paboTel ¢ XMMHUYECKMMHU Oa3amu JaHHBIX. JlabopartopHble ombIThl. 1. 3HaKOMCTBO € MOIOIIMMU
cpeactBamu. 2. Kien. 3. 3HaKOMCTBO C MUHEPATbHBIMH YIOOPEHUSMHU U U3YyYEHUE UX CBOMCTB.

3. Y4eOHO-TeMaTHYeCKUH ILIaH

Ne HaumenoBaHue pa3jiesna u Tem Yacpl yueOHOT 0
n/n BpeMEHH
10 KJIACC
1 Tema 1. IloBTOpeHue u yrinyOieHue 3HaHUN 29
2 Tema 2. OcHOBHBIE TOHSATHSI OPTraHUYECKON XUMHUH 20
3 Tema 3. VYrieBooposl 40




4 Tema 4. Kucnopoacoaepxaniye OpraHu4ecKue COeTMHCHIS 31
5) Tema 5. A30T- u cepocoaepKaliue CoOeIMHEHUs 14
6 Tema 6. buonornyeckn akTUBHBIE BENIECTBA 27
7 Tema 7. BBICOKOMOJIEKYJISIPHBIE COETMHEHNS 9
Hroro 170
11 KJIACC
1 Tema 1. Hemerasibt 50
2 Tema 2. OOmme CBOICTBA METAIIIOB 4
3 Tewma 3. MeTtasutbl r1aBHBIX TOATPYIIIT 17
4 Tema 4. Mertaibl 1OOOYHBIX TOATPYIIT 27
5 Tema 5. CTpoeHue BemecTna 14
6 Tema 6. TeopeTnueckoe onvcaHNe XUMUUYECKUX PEeaKLni 27
7 Tema 7. Xumuueckast TEXHOJIOTHS 10
8 Tema 8. XvMHsA B IIOBCEAHEBHOMN KU3HU 8
9 Tema 9. Xumus Ha cyx0e oOriecTBa 4
10 Tema 10. Xumust B COBpeMEHHOM HayKe 9
Hroro 170
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