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Pabouas nmporpamma mo xumum 11 10-11 kimaccoB coctaBieHa Ha ocHoBe TpeboBaHuUM
K pe3ylbTaTaM cpenHero oOmero odpa3oBaHusi, MpeacTaBleHHBIX B DepepaabHOM rocyaap-
CTBEHHOM 00pa30oBaTeIbHOM CTaHAApPTE CpeIHEero ooduiero oopazoBanus, a Takxke OCHOBHON 00-
pa3oBaTeNbHON MPOrpaMMBbl CpeaHEero o0mero o0pa3oBaHUS MYHUIIUIAIBLHOIO aBTOHOMHOIO
o011ieo0pa3oBaTenbHOro yupexaeHus Tpounkas cpeaHss obmeoOpa3zoBaTelibHas IIKOJa, pa3pa-
O0oTtanHOI Ha ocHOBe [IpuMepHOIl OCHOBHOW 00pa30BATEIBHON MPOTPAMMBI CPEIHETO0 OOIIero
oOpa3zoBanusi, 0100peHHON pernienreM DenepanbHOr0 yueOHO-METOIUYECKOT0 OObEeTUHEHHS 1O
obmiemy obpazoBanuio, mp. Ne 2/16-3 ot 28.06.2016r.

Pabouast mporpamMma paccuntana a yriayojeHHbIH ypoBeHb u3ydeHus (B 10 kimacce — 3 u B
Hezento, 34 yuebnsie Henenw, B 11 kimacce — 3 gaca B Henenmto, 34 yaeOHbIC HEICTN ).

Jlannast pabouvast nporpamma obecreunBaetcs Juauer YMK mo xumum (10-11 ximaccer)
Pynsuruc I'.E.,@enpaman @.1°. u ap., BelyckaeMou u3gatesbcTBoM «lIpocsereHuey.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O ITIPEJIMETA «Xumusi»
BbinyckHUK Ha yriiy0JIeHHOM yPOBHE HAYUHTCS:
pacKpblBaTh Ha MPHUMEPAX POJb XUMHUHM B (OPMHUPOBAHUU COBPEMEHHOH Hay4yHOM KapTHHBI

MUpa M B IPaKTUYECKOW JEATEIbHOCTH YEJIOBEKAa, B3aUMOCBSA3b MEXIYy XUMHUEH U JIPYyrUMU
€CTECTBECHHBIMU HayKaMH;

® JJUIIOCTPUPOBATh HA IPUMEpax CTAHOBICHHE M 3BOJIIOLMI0 OPraHUYECKOW XUMHH Kak
HayKH Ha pa3jIMYHbIX HCTOPUYECKHUX dTarax ee pa3BUTHS,

® YCTaHaBIMBaTh NPUYUHHO-CIEACTBEHHBIE CBA3U MEXAY CTPOCHMEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOJNYECKUM U3MEHEHHEM CBOMCTB XMMMUECKUX 3JIEMEHTOB U X COCAUHEHUN B
COOTBETCTBHH C MTOJIO)KEHUEM XMMHUYECKHUX 3JIEMEHTOB B IEPUOJUYECKON CUCTEME;

® AHAJIM3HUPOBATH COCTAB, CTPOCHUE M CBOWCTBA BEILECTB, IPUMEHSS MOJOKEHHUSI OCHOBHBIX
XUMHUYECKHX TEOpUH: XMMHYECKOTO CTPOEHUS OpraHMYecKux coeauHeHnid A.M. bytieposa,
CTPOEHMS aTOMa, XMMHYECKON CBSI3H, DJIEKTPOJUTHYECKON IHUCCOLMALMKA KHUCIOT U OCHOBAHMIA;
YCTaHABIMBATh IPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXy CBOMCTBAMM BEILIECTBA U €r0 COCTABOM U
CTPOEHHUEM;

® IIPUMEHATH IPABWJIA CHCTEMATHYECKOW MEXIYHApOJHOM HOMEHKIJIATYPBI KaK CpEICTBa
pa3nuyeHus U UACHTU(UKALIMY BELIECTB 110 UX COCTaBY M CTPOEHUIO;

® COCTaBJIATh MOJEKYJSIDHBIE U CTPYKTYpHBbIE (DOPMYJIbI HEOPIraHUYECKHX U OPraHMYECKHX
BEIIECTB KaK HocuTeNell nHpopMaluu 0 CTPOSHHUH BEIIECTBA, €ro CBOMCTBAX M MPUHAIC)KHOCTH
K OIIPEJEIICHHOMY KJIaCCy COCINHEHUN;

® OOBACHATH MpPUPOLY M CIOCOOBI 00pa3oBaHMS XHWMHUYECKOH CBS3M: KOBAJEHTHOM
(mosApHOM, HEMOJIAPHOI), MOHHOW, METAUINYECKOM, BOJOPOJHOM — C LENbI0 ONpEeeNCHHS
XUMHUYECKON aKTUBHOCTH BELIECTB;

® XapakTepHU30BaTh (PU3MUECKUE CBOHCTBA HEOPTaHMYECKUX M OPraHMYECKHUX BELIECTB U
yCTaHaBJIMBATh 3aBUCUMOCTb (DU3UYECKHX CBOMCTB BELIECTB OT THIA KPUCTATNYECKON PEIIETKH;

® XapakTepHU30BaTh 3aKOHOMEPHOCTH B U3MEHEHMH XUMHUYECKHX CBOMCTB MPOCTHIX BEILIECTB,
BOJOPOJHBIX COEJUHEHHM, BBICIINX OKCHJIOB U TUAPOKCHUIOB;

® MPUBOANTH MPUMEPHl XMMHUYECKUX PEAKIMHA, PACKPHIBAIOIIMX XapaKTEePHbIE XUMUYECKHE
CBOMCTBA HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB M3YYEHHBIX KIJIACCOB C LEIBI0 HX
UACHTU(DUKAIMY U OOBSICHEHUS 00J1aCTH IPUMEHEHUS;

® ONpeleisaTh MEXAaHW3M pEaKIMH B 3aBHCUMOCTH OT YCIOBUM NPOBEICHUSA PEAKLIUU H
MIPOrHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XMMUYECKUX PEaKIMi Ha OCHOBE THUIA XMMHUYECKOH
CBSI3M U aKTUBHOCTH PEarcHTOB;

® YCTaHaBJIMBAaTh 3aBUCHUMOCTh PEAKIIMOHHOM CIOCOOHOCTH OPraHWYECKUX COECTUHEHHUH OT
XapakTepa B3aUMHOIO BIIMSHUSA aTOMOB B MOJIEKYJaxX C ILEJIBIO MPOTHO3MPOBAHUS NPOLYKTOB
peakuuu;



® YCTAHABJIMBATh 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIUU U CMEIIEHUS XUMUUYECKOTrOo
paBHOBECHSI OT Pa3NIUYHBIX (PAKTOPOB C LIENBIO OMpPENeIeHHs ONTUMAIbHBIX YCIOBUI MPOTEKAaHUS
XUMHUYECKUX MPOIIECCOB;

® YCTaHaBJIMBATh I'€HETHYECKYIO CBS3b MEX]Y KlacCaMH HEOPTraHMYECKUX U OPraHUYECKUX
BEUIECTB JJIsi OOOCHOBAaHMS NPUHLUUIHUAIBHON BO3MOXKHOCTH TOJYYEHHUS HEOPraHMYECKUX U
OpPraHWYECKUX COCIMHEHHM 3aJJaHHOTO COCTaBa U CTPOCHUS;

e [0oa0MpaTh pEareHThl, YCIOBUS U ONPEAENATh NPOAYKTHI PpEaKlUid, MO3BOJISIOMINX
peaiiv3oBaTh  JAOOpPATOpHbIE W NPOMBINUICHHBIE  CHOCOOBI  TMOJYYEHHUS  Ba)KHEHIIMX
HEOPraHUYECKUX U OPraHUYECKUX BEIECTB;

e OIpeeNsaTh XapakTep Cpelbl B pe3yibTaTe TUApOJin3a HEOPTaHUYECKUX M OPraHUYECKUX
BEUIECTB M MPHUBOJUTH MIPHUMEPHl THAPOJIU3a BEUIECTB B IOBCEAHEBHOM >XU3HU YENOBEKa,
OMOJIOTMYEeCKIX 0OMEHHBIX TIPOIECCaX U MPOMBIIUICHHOCTH;

® [PUBOAUTH MPHUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIMil B  MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIILHOCTH OPraHU3MOB;

e 000OCHOBBIBATh MPAKTUYECKOE UCIOJIb30BAHNE HEOPTaHUYECKUX M OPTaHMUYECKUX BEIECTB
Y WX PEaKIUi B IPOMBIIIUICHHOCTH U OBITY;

® BBINOJHITh XUMHUYECKHI SKCIIEPUMEHT 10 PACIIO3HABAHUIO U MOTYYECHUIO HEOPTaHUUYECKUX
Y OpPraHWYEeCKHUX BEIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCaM COCIUHEHUM, B COOTBETCTBUHU C
MpaBWJIaMUd U TpUeMaMu 0e30macHOM paboThl ¢ XMMHUYECKMMHU BEIECTBAMH U JaOOPaTOPHBIM
o0opyoBaHUEM;

® TMPOBOJUTH PACUEThl HA OCHOBE XMMHUYECKUX (HOPMYI U YpaBHEHHI peakiuii: HaX0XKIeHUE
MOJIEKYJISIpHON (DOpMYyJIBI OpPraHMYecKoro BeIIecTBa MO €ro IJIOTHOCTH W MAacCOBBIM JOJSIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIHM IO MPOJYKTaM CTOpaHus; pacyeThl MacCOBOHM 0JIU
(Macchl) XUMHUYECKOTO COEIMHEHUSI B CMECH; pacueThl Macchl (00beMa, KOJIUYECTBAa BELIECTBA)
MPOAYKTOB PEaKlMH, €CIU OJIHO M3 BEIIECTB JaHO B HM30BITKE (MMEET MPUMECH); PacUeThl
MaccoBOW HIJIM OOBEMHOW JOJNM BBIXOAA MPOAYKTA PEAKIHUHU OT TEOPETUUYECKH BO3MOXKHOTO;
pacdeTsl TerIoBoro 3¢ ¢exTa peakiuu; pacueTbl 00bEMHBIX OTHOIICHUHN T'a30B MPU XUMHYECKUX
peaxusx; pacdyersl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEaKLUU, €CITU OJHO M3
BELIECTB JIaHO B BHJIE PACTBOpPA C ONPEEIEHHON MacCcOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

® JCIIOJIb30BAaTh METO/bl HAYYHOT'O IO3HAHUS: aHAJIU3, CUHTE3, MOJEIMPOBAHNE XUMUUECKUX
MIPOLIECCOB U SIBICHUH — MPHU PEIICHUH YIeOHO-UCCIIeI0BATENFCKHUX 3a/1a4 TI0 U3YYEHUIO CBOMCTB,
CIOCOOO0B TIOJIYYCHHS U PACTIO3HABAHUS OPTaHUYECKHUX BEIECTB;

e BIAJETh MpaBUIAMH O€30MacHOr0 OOpalleHUs C €IKHUMH, TOPIOYHUMH U TOKCHYHBIMH
BEIIECTBAMH, CPEICTBAMU OBITOBOM XMMHH;

® OCYIIECTBJISATH IOUCK XUMHUYECKOW HWH(MOpMAIMKM TIO0 Ha3BaHUSM, HJICHTU(PHUKATOpAM,
CTPYKTYPHBIM (pOpMYyJiamM BEIIECTB;

® KPUTHYECKH  OILIGHWBAaTh W  HHTEPIPETUPOBATh  XHUMHUYECKYHD  HH(]OpMaImio,
COJIEp>KaIIyrocs B COOOIICHUSIX CPEJCTB MaccoBO MH(popMaIuu, pecypcax MHTepHeTa, HayqdHO-
MOMYJISIPHBIX CTAThSIX C TOYKH 3PEHHUS €CTeCTBEHHO-HAYYHOW KOPPEKTHOCTHU B IEJSAX BBISBICHUS
OIIMOOYHBIX CYXJIEHUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINN;

® YCTAaHABJIMBATh B3aMMOCBSI3M MEXAY (aKkTaMH W TEOPHUEH, MPUINHOU U CIEACTBUEM TMPHU
aHann3e TNPOOJEMHBIX CHUTyalldid W OOOCHOBAaHUM TPHUHUMAEMBIX PEIICHWH Ha OCHOBE
XUMUYECKUX 3HAHU;

® TIPE/ACTABJIATH IYTH PEIICHUS TJIOOATBHBIX MPOOJIEM, CTOSIIIUX TEPE] YeIIOBEUYECTBOM, H
MEePCIEKTUBHBIX HAIPaBIECHUN Pa3BUTHS XMUMHYECKUX TEXHOJIOTHMH, B TOM YHCIE TEXHOJOTUU
COBPEMEHHBIX MaTEpPHANIOB C PA3NUYHON (HYHKIIMOHATBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB
CBIPBS, IEPEPAOOTKHU M YTHIIU3AINH TPOMBIIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BbinyckHUK Ha yriiy0JIeHHOM ypPOBHE IOJIYYHUT BO3MOKHOCTh HAYYUTHCH:
® dopmynuposams yerb UCCIEO08AHUA, BbIOGUSAMb U NPOBEPAMb IKCHEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CBOLICMBAX Geuecms HA OCHO8e UX COCmAéa U CMPOEeHUs, ux



CNOCObHOCMU 6CMYNAmMb 6 Xumudeckue peakyuu, O Xapakmepe U HPOOYKMAX PA3IUUHbIX
XUMUYECKUX PeaKyull;

® CAMOCMOAMENbHO  NAAHUPOBAMb U NPOBOOUMb  XUMUYECKUe  IKCNEepUMEHmbl  C
cob00enuem npasun He3onacHol pabomul ¢ eujecmeamu U 1adOpamopHvim 060py008arHuem,

® uUHmMepnpemuposams OaHHble 0 COCMage U CMPOeHUU 8ewecms, NOIY4eHHble ¢ NOMOUbIO
COBPEMEHHBIX PUBUKO-XUMUUECKUX MEMOO08;

® OnuUCvLIBAMb COCMOSHUE JNeKMPOHA 68 aMmoMe HA OCHOBE COBPEMEHHbIX KE8AHMOBO-
MEXAHUYECKUX  NpeOCmasienuti 0 CMpOeHuu amoma Oasi  OOBACHeHUs  pe3yibmamos
CHEeKMPAanbHO20 AHAU3A BEWECT;

® Xapakxmepuzoeamv  poib  A30MOCOOEPAHCAUUX — 2eMEPOYUKTUYECKUX — COCOUHEHUL U
HYKJIEUHOBBIX KUCTIOM KAK BANCHETUX OUOIOSULECKU AKMUBHBIX 8EUieCME,

® 1POCHO3UPOBAMb  BO3MOICHOCMb — NPOMEKAHUS  OKUCIUMENbHO-80CCNAHOBUMENbHBIX
PeaKyull, 1excaujux 6 0OCHo8e NPUPOOHBIX U NPOUZBOOCNEEHHBIX NPOYECCO8.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

Yriy01eHHbIH yPOBeHb

OcCHOBBI OpraHNYecKoi XUuMHUH

[TostBneHKe 1 pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [Ipeamer opraHn4eckoi XMMHH.
MecTto M 3HayeHHWE OPraHUYECKOM XHMHMHM B CHCTEME ECTECTBEHHBIX HayK. B3anmmocBs3b
HEOPraHUYECKHUX U OPraHUYECKUX BELIECTB.

XHMHMYECKOE CTPOCHHME KaK IOPSAJOK COCIMHEHMs aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJICHTHOCTH. OCHOBHBIE ITOJIOKEHHUS TEOPUH XUMUYECKOIO CTPOEHUS OPraHUYECKUX COCIUHEHUN
A.M. BytiepoBa. YriepoHblid CKEJIET OPraHNYECKOW MOJIEKYIbl. KpaTHOCTh XMMUYECKOU CBSI3H.
3aBHCHUMOCTb CBOMCTB BEUIECTB OT XMMHYECKOIO CTpPOEHUs MOJeKyl. M3omepus u usomepsl.
[Tonarne o ¢pyHkuMOHANBHOU Tpymme. [IpuHIUIBI KIaccu(UKauyl OPraHUuIeCKUX COCAMHEHUI.
MexayHaposrHass HOMEHKJIaTypa W INPUHUMIB 00pa30oBaHUS HA3BaHUM  OpPraHUYECKHX
COCIMHEHU.

Knaccugpukamuss M 0COOEHHOCTM OpraHMYECKUX peakuuid. PeakiMOHHbIE LEHTPHI.
[IepBoHavya/IbHBIC MOHATUSA O THUIIAX M MEXAHU3MaxX OPraHUYECKUX peakuui. I'oMoIMTHYECKU 1
reTepPOIMTUYECKUIN pa3pblB KOBAIEHTHON XMMHUYECKON cBA3H. CBOOOIHOpaMKaIbHBIN U NOHHBINA
MexaHu3MbI peakimd. [lonarue o Hykineodue u anexTpodue.

AnkaHbpl. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJIbl METAHA. sp3-
rubpuansanus opourtanei aToMoB yriepoja. 'omonorndyeckuil psaa u odmas ¢popMyiia alKaHOB.
Cucrematnueckass HOMEHKJIATypa alKaHOB M paJMKaloB. lM3omepus yriepogHOro CKeierTa.
@dusnyeckue CBOWCTBA AJKaHOB. 3aKOHOMEPHOCTHM UW3MEHEHUs (U3MUYECKUX CBOMCTB.
XUMHYECKUE CBOMCTBA AJIKAHOB: FAJIOT€HUPOBAHKE, JETHIPUPOBAHUE, TEPMUUECKOE PA3JI0KEHUE,
KpPEKHMHT KaK crocoObl MOJTY4YeHHs] BaXKHEHUIINX COEIMHEHUN B OpraHM4eckoM cuHTtese. ['opeHue
AJIKAaHOB KaK OJIMH M3 OCHOBHBIX MCTOYHHMKOB TEIlIa B MPOMBIIIJICHHOCTH U ObITy. M30Mepu3anus
KaK Croco0 IMOJy4eHHs BBICOKOCOPTHOIO OeH3uMHa. MexaHu3M peakiuu cBOOOIHOPaINKaIbHOTO
3amemieHus. [lonydenue ankaHoB. Peaknus Bropna. Haxoxnenue B mpupoie M NpUMEHEHHUE
AJIKAHOB.

[Muknoankanpl. CTpoeHHE MOJEKYNT NMKIOaTKaHOB. OOmas ¢opmynaa IHKIOATKAHOB.
HomeHnkiatypa nuknoankanoB. M3oMepust HUKIOATKAHOB: YIJIEPOJIHOIO CKEJIETa, MEKKIIAcCOBas,
NpoCTpaHCTBEeHHas (yuc-mpanc-uzomepusi). Crenuduka CBONCTB IUKIOAIKAHOB C MAaJIbIM
pa3zMepoM 1ukia. Peakiuu npucoeuHeH s 1 paiiKajlbHOTO 3aMEIIEeHuUS.

AnKeHbl. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJEKYJbl OSTHIICHA. sz_
rubpuansanus opburaneii aToMoB yriepojaa. G- U T-CBA3H. ['oMonorudeckuil psa u oOmas
¢dopmyna ankeHoB. Homenkmatrypa ankeHoB. M3omepusi ajkeHOB: YIJIEPOJHOIO CKeJeTa,
MIOJIOKEHHUS. KpaTHOW CBSA3M, IPOCTPAHCTBEHHas (yuc-mpanc-u30MeEpUs), MEKKIACCoBasl.
dusznyeckrue CBOWCTBA alKEHOB. Peakiuu 531IeKTpoUILHOTO TPHCOSAUHEHUS KaK CIoco0
NoJy4yeHHus (PYHKIIMOHAIBHBIX HPOM3BOJIHBIX YIIIeBoIOpoaoB. [IpaBuio MapKOBHHMKOBA, €ro
JIEKTPOHHOE 00OoCHOBaHMe. Peakuum okucinenus u nonumepusanuu. IlommdTmien  kak



KPYIMTHOTOHHXHBIH NPOAYKT XMMHUYECKOro MpOM3BOACTBA. IIpombliuieHHble U JabopaTOpHbIE
CrocoOBI MOTyYeHUs alKeHOB. [Ipasuno 3atiyesa. IlpumeHeHNE aIKEHOB.

Ankanuensl. Kiaccuduxanust ajakaJueHOB IO B3aUMHOMY DPACIOJOXKEHHIO KpPaTHBIX
cBsizeil B Mosiekyse. OCOOEHHOCTH ANEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS COMPSIKEHHBIX
ankaguenoB. OOmass ¢opmyna ankagueHoB. HoMeHkmatypa ©  W30MEpHs  aJKaJMEHOB.
®usznueckue CBOMCTBA  AJIKAaJUEHOB. XHMMHUYECKHE CBOMCTBA  QJIKaJUEHOB:  pPEaKIUU
IIPUCOEAUHEHNS (TMIPUPOBAHUE, TaJOrC€HUPOBAHMUE), TOPEHHUS U MOJKMMepu3auuu. Bxian
C.B. JlebeneBa B TmoOdydYyeHHWE CHHTETHYECKOTO Kaydyka. Bynkanuzamus kaydyyka. PesuHa.
MHuorooOpa3ue BHIOB CHHTETHYECKHX Kay4dyKOB, MX CBOWCTBa W mpuMeHeHue. l[lomyueHue
AJIKaJJUEHOB.

ATNKUHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJIbl aleTHICHA. Sp-
rubpuanzanys opOurtaneid aToMoB yriepoja. ['omonoruueckuii psia u obmas GopMmyna alKHHOB.
Homenxiarypa. M3omepus: yriaepogHoOro Ckeiera, MOJIOKEHUS KPaTHOM CBS3M, MEXKKIACCOBasl.
du3nuecKue CBOMCTBA aJIKUHOB. XMMHUYECKUE CBOMCTBA AJIKWHOB: PEAKIIMU IPUCOCINHEHHUS Kak
CTIOCO0 TOJTYYEHHUsI MOJMMEPOB U JPYTUX IOJIE3HBIX MPOAYKTOB. Peakyuu 3ameujenus. I'opeHue
aleTUIeHa KAaK HMCTOYHHMK BBICOKOTEMIIEPATYpHOTO IUIAMEHU [Jisi CBapKM M PE3KU METaJUIOB.
[Tonmy4yenue aneruieHa MUPOIM30M MEeTaHa B KapOuJHBIM MeTo1oM. [IpuMenenne aneruieHa.

Apensl. Hcmopus omkpwvimus 6enzona. CoBpeMEHHbIE MPeICTaBICHH 00 3JIEKTPOHHOM U
IIPOCTPAHCTBEHHOM CTpoeHuu OeH3ona. M3omepus u HoMeHKIaTypa roMoJioroB 6exsona. Ob1mas
dbopmyna apenoB. dusmueckue cBoiicTBa OeH30a. XUMHUYECKHE CBONCTBAa OEH30Ja: peakluu
ANIEKTPO(UIBHOTO 3aMelleHus] (HUTPOBaHHWE, TaJOTCHHPOBAaHUE) KaK CIOCO0 MOJydYeHHUS
XUMHUYECKHUX CPEJCTB 3alllUThl paCTEHUI; MprUcoeInHeHus (THIPUPOBAHKE, TAIOTEHUPOBAHNE) KaK
JI0Ka3aTeJIbCTBO HEMPEENIbHOI0 Xapakrepa OeH3osa. Peakuus ropenus. [lonydenue Oensona.
Ocobennocmu xumuyeckux ceoticme monyond. BzaumHoe BIUSHHE aTOMOB B MOJIEKYJIe TOJIYyOJIa.
Opuenmayuonnvie s¢ppexmul 3amecmumerneti. [IpuMeneHre roMoaoroB 6eH3071a.

Cnuptel. Knaccudukanus, HOMeHKIaTypa cnupToB. ['omornorumdeckuit psim u oOruias
(dbopMyInia TpeaeNbHbIX OJHOATOMHBIX cnupToB. M3omepus. @usndeckue CBONCTBA MpEAETbHBIX
OJTHOATOMHBIX CHUPTOB. BogopoaHas cBsi3b MEXJy MOJIEKYJIaMU U €€ BIUsSHUE Ha (U3NYECKHe
CBOMCTBa CcHUPTOB. XHMHYECKHE CBOICTBa: B3aUMOJIEHCTBHE C HATPHUEM KaK CIOC00
YCTAQHOBJICHUS HaJIWYUs TUAPOKCOTPYIIBI, C TalOr€HOBOJOPOAAMU KaK CIOCOO MOJIydeHHUs
pacTBopuTeNiel, BHYTpU- U MEXKMOJIEKYJspHas Aeruaparanus. Peakuuss ropeHus:: COUPTHI Kak
toruBo. [lomyueHne sTaHona: peakiust OpoXKeHus IIIOKO03bl, THApaTanys dTuieHa. [Ipumenenue
MeTaHoJa U 3TaHoja. OU3noIOrn4YecKkoe IeUCTBUE METAHOJIA U OTAHOJIA Ha OPTaHHU3M YeJIOBEKa.
OTUNICHIVIMKOJIb W TJMIEPUH KaK MPEACTABUTEIN MPEACIbHBIX MHOIOATOMHBIX CIHPTOB.
KauecTBeHHast peakuysi Ha MHOTOATOMHBIE CHUPTHI M €€ MPUMEHEHHUE MJs PACIO3HABAHUSA
[NINLEPUHA B COCTaBE KOCMETHMYECKUX CpeAcTB. [IpakTnyeckoe NMpUMEHEHUE ITUIICHTIUKON U
[IIMLEpUHA.

®enoin. Ctpoenune Mojekynsl (eHona. BaumHoe BIUsSHHE aTOMOB B MoJeKyje (eHoa.
dusnueckre CBOWCTBA (eHosia. XWMHUUYECKHE CBOWCTBA (pEaklMH C HATPUEM, THUIPOKCHUIOM
HaTpusi, Opomom). [lonyuenue penona. [lpumenenue penona.

Anpaeruasl U ketoHsl. Kiaccudukanus anpaeruioB U keToHoB. CTpoeHHe IpeaebHbIX
aNBJETUOB. DJEKTPOHHOE U  TPOCTPAHCTBEHHOE CTPOCHHME  KapOOHWIBHOM  TpYIIIHL
I'omonornueckuit psn, obmas Gopmyrna, HOMEHKIATYpa U U30MEpUs MpPeNeabHbIX allbJeTHI0B.
@u3nyecKkue CBOWCTBA MPENEIbHBIX AJIBJETHI0B. XHMMHMUYECKHE CBOMICTBA IPEAEIbHBIX
albJIETUJIOB: THAPHUPOBAHUE; KAaYECTBEHHbIE pEaKIMM Ha KapOOHWUJIbHYIO Tpynny (peaxuus
«cepedpsHOro 3epkana», B3aumozeWcTBue ¢ ruapokcuaom memu (II)) m ux npumenenue IS
oOHapyXeHHs] TpPEIeNbHbIX aJIbJErHI0B B MPOMBIIUIEHHBIX CTOYHBIX Bojax. IlomydeHue
MpeJeNbHBIX allbJETHIOB: OKHMCICHHE CHHMPTOB, TMApaTanus aueTwieHa (peakuus Kyudeposa).
TokcuuHocTh anpaerugoB. [lpumenenue ¢opmanpaernaa W - aneraibieruia. AIETOH Kak
npeacTaBUTeNlb KeTOHOB. CTpoeHue Mosekynbl aneroHa. OcoOEHHOCTH peakIMHM OKHUCIICHHS
arerona. [I[pumenenue areTona.



KapOonossie kucnotel. Knaccudukanus u HoMeHKIaTypa KapOOHOBBIX KUCIOT. CTpoeHue
MpeiebHBIX OJHOOCHOBHBIX KApOOHOBBIX KHUCJIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOW Trpymibl. ['oMonoruueckuit psag u odmas Gpopmyna MmpeaesbHbIX 0JHOOCHOBHBIX
KapOOHOBBIX KUCIOT. PU3NYECKUE CBOMCTBA MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOWCTBA MPEIEIbHBIX 0OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT (PEaKkIy ¢ METaJUIaMH,
OCHOBHBIMHM OKCHJIaMH, OCHOBaHUSIMU U COJISIMH) KaK TIOATBEP)KICHHE CXOJICTBAa C
HEOPraHMYECKUMHU KHUCIIOTaMHu. Peaknus sStepupukanuum U ee oO0paTUMOCTh. BrusHue
3aMecTUTeNeld B YIJIEBOJAOPOAHOM paJvKalie Ha CHIy KapOOHOBBIX KHCIOT. OcoOeHHOCTH
XUMHYECKUX CBOWCTB MYpaBbUMHOM KHCHIOTHIL. [loslydeHne mnpenesbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCIIEHHE aJIKaHOB, QJIKEHOB, IEPBUYHBIX CHHUPTOB, aJbICTUIOB.
Baxmwelimme npenctaBuTen KapOOHOBBIX KHCIOT: MypaBbHHAsA, yKCYCHas U OeH30MHas. Bricime
npesieibHbIe U HeMpeesibHbIe KapOOHOBbBIE KUCIOTHL. Onmuueckas uzomepus. AcummempuuecKuti
amom yenepooa. IlpumeHeHrne KapOOHOBBIX KUCIIOT.

Crnosxuble 3¢upsl 1 xkupbl. CTpoeHHE 1 HOMEHKJIaTypa CI0XKHBIX 3(UpoB. MexkiaccoBast
n3oMepusi ¢ KapOOHOBBIMU KHUCIIOTaMHU. CIIOCOOBI MONTy4eHUsS CIOXKHBIX 3PupoB. OOpaTUMOCTD
peakuuu otepudukanuu. [IpumeHeHue cnoxHBIX S(QUPOB B MHUINEBOM U mapProMepHOi
MPOMBIIICHHOCTH. JKHPBI KakK CIOXHBIE (UPHI TIUIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT.
PacturenbHble U KMBOTHBIE JKUPBI, UX cocTaB. PU3MYECKUE CBOWCTBA XKUPOB. XUMUYECKHE
CBOMCTBA JKUPOB: TMJIPUPOBAHUE, OKHUCIIEHUE. ['MIpOiN3 MM OMBUIEHHE >KHPOB Kak crocod
MIPOMBIIIIJICHHOTO TMOJYYEHHUsS COJIel BBICHIMX KapOOHOBBIX KUCIOT. [IpuMmenenue xupoB. Mbuta
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MoromI1e CBONCTBA MbLIA.

Yrnesoasl. Knaccudukanus yrneBogoB. @uznueckrue CBOWCTBA U HAXOXKICHHUE YIIIEBOJOB
B Ipupoje. I'moko3a Kak anpJerugocnupT. XUMHUYECKUE CBOWCTBA TIIIOKO3BL ayuiupogawue,
AIKUIUpOBaHUe, CIUPTOBOE U MOJIOUHOKHUCIIOE OpoXKeHHe. DKCIIepUMEHTANIbHBIE TOKa3aTeNbCTBA
HaJIM4us ajldbJETHJIHON M COMPTOBBIX Ipynn B rimoko3e. llomyuenue rirokosbl. @pykmosa Kax
usomep enwoxosvl. Puboza u oOezokcupubosza. BaxueWmme aucaxapunbl (caxaposa, JaKkmosd,
Manemosa), uX CTpoeHue U (u3nyYecKrue CBOMCTBA. ['MApoNN3 caxaposbl, J1aKmo3sl, MAlbmMOo3bl.
Kpaxman u nemitrono3a Kak OHMONOTMYECKHE IMOJIMMEpbl. XUMHMYECKHEe CBOWCTBA Kpaxmaina
(ruaponus, KauecTBEHHAs peaklMsl ¢ HOJOM Ha KpaxMal U ee NMpUMEHEHHE JUJIsl OOHapyKeHUs
KpaxMaya B IPOAYKTax MUTaHUs). XUMHYECKHE CBOMCTBA IIEJUIIONIO3bI: THAPOJIN3, 00pa3oBaHUe
CIIOXHBIX 3¢upoB. [IpumeHenune u Ouonoruueckas posib yriieBoAoB. OKUCIEHHE YITIEBOJIOB —
UCTOYHHUK SHEPIUU JKUBBIX OpraHu3MoB. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha NpUMepe
alleTaTHOTO BOJIOKHA.

WnenTudukanyss OpraHMYeCKUX coeluHEHMH. ['eHeTHueckas CBsA3b MEXAY KIaccaMu
OPraHUYeCKUX COCTUHEHUH.

Awmunsbl. [lepBuunble, BTOpHUHBIE, TpeTHUHbIe aMMHbI. Kilaccudukanus aMMHOB 1O TUIY
YIJIEBOJAOPOAHOIO  paJuKada M YWUCIAYy aMHUHOTPYNI B  MOJeEKysle. OJIEeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE IPENEIbHBIX aMUHOB. PU3NYECKUE CBONCTBA aMUHOB. AMHUHBI KaK
OpraHWYECKHE OCHOBAaHWS: PEaKUWH C BOAOW, KHUCIOTaMH. Peaknus ropeHus. AHWIMH Kak
MPEJCTaBUTENIb apOMaTHUECKUX aMUHOB. CTpoeHue aHwiuHa. [IpudanHbl ocinalieHus: OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUU C AaMUHAMHU IPEJEIBbHOTO psja. XUMUYECKUE CBOWCTBA aHUJIMHA!
B3aUMOJICHCTBHE C KUCJIOTaMH, OpOMHON Bomo#, okucienue. IlomydeHue aMuHOB
AIKWINPOBAHUEM aMMMaKa U BOCCTAHOBJICHHEM HUTPONPOU3BOAHBIX YIJIEBOJOPOAOB. Peakius
3unuHa. [IpuMeHeHre aMMHOB B (hapMalieBTHUECKONW MPOMBIIIIICHHOCTU. AHUIUH KAK Cbipbe Ol
npou3800cmea anunuHosvlx kpacumerneti. Cunme3svl Ha OCHO8e AHUTUHA.

AmuHokuciaotsl u  Oenku. CocraB u  HoMeHkinaTypa. CTpoeHHE aMHHOKHUCIOT.
l'oMonornueckuit psin THpeneiabHbIX aMUHOKUCIOT. M30omepus npeoenvHvlx aMUuHOKUCTIOM.
dusznueckue CBOHCTBA MpEAEIbHBIX aMHUHOKHUCIOT. AMMHOKHCIOTBI Kak am{QOTepHbIe
opranundeckue coenrHeHus. Cunte3 nentuaos. IlentuaHas cBA3s. buosornueckoe 3HaueHue o-
aMMHOKHUCIIOT. O0macTu NpUMEHEHHs aMUHOKUCIOT. benku Kak npupojHble OHOMOIMMEpHI.
CoctaB u ctpoeHue OenakoB. OcHOBHble AMUHOKUCNIOMbL, 00pasyrouwue Oeirky. XUMHUYECKHEe
CBOWCTBa OCJIKOB: THUIPOJIU3, JEHATypalus, KayeCTBEHHbIC (LIBETHbIC) pEAKIMU Ha OCJKH.



[IpeBpamienus 6eTKOB NUINKM B opraHu3Me. buonorndeckue QyHKuuu OENKOB. JJocmudiceHus 8
U3yYeHUuU Cmpoenus u cunmesa 6enKos.

Aszomcodepxcawue cemepoyurkiuieckue coeounenus. [luppon u nupuouH: 21eKmpoHHOe
CcmpoeHue, apoMamuyecKull Xapakmep, pasiuyue 8 npossieHul 0CHO8HbIX ceolicms. Hykneunosovie
Kuciomul: cocmag u cmpoenue. Cmpoenue Hykieomuoos. Cocmae Hykieunosvix kuciom ({HK,
PHK). Ponb HyK1€UHOBbIX KUCIOM 8 JHCUBHEOESIMENbHOCIU OPSAHUZMOS.

BricokoMonekynsipabie coenuHeHusi. OCHOBHBIE MOHATHS BBICOKOMOJICKYJISIPHBIX COEIU-
HEHUI: MOHOMEp, TOJUMEDP, CTPYKTYPHOE 3BEHO, CTeNeHb nonuMepusanuu. Kiaccudukanus mo-
mumMepoB. OCHOBHBIE CIIOCOOBI MOJYYCHUSI BHICOKOMOJICKYIISIPHBIX COSAMHCHHIA: PEAKITUH TOJIH-
MepH3aluu U NoJuKoHaAeHcauu. CTpoeHHe U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB I10-
JTUMEPOB OT CTPOSHUSI MOJICKYJ. TepMOIIACTUYHBIE U TEPMOPEAKTUBHBIC TOTUMEPHL. [Ip0600si-
wue opeanudeckue noaumepvl. Komnosumnole mamepuanel. Ilepcnekmugol ucnonvb308anus KoM-
nozumuwix mamepuanos. Knaccudukanus BonokoH. CuatreTnueckue BosiokHa. [lommadupneie u
MoJInaMUIHbIe BOJIOKHA, UX CTPOEHHE, CBOMCTBaA. [IpakTHueckoe HCmnoiab30BaHue BOJOKOH. CuH-
memuydeckue NIAeHKU. U30AAYUSA OISl NPOBOO08, MeMOPaHbl OJisl ONPEeCcHeHUs: 800bl, 3AUUMHbLE
njleHKu 071 asmomoduiel, niacmeipu, xupypauieckue nogasku. Hosvie mexnonozuu danvueluiezo
COBEPULEHCMBOBANUSL NOTUMEPHBIX MAMEPUATIO8.

Teopernueckne 0CHOBbI XUMHM

Crpoenne BemiectBa. CoBpeMEHHass MOZENIb CTpPOeHUs aroMa. Jlyanusm 3JeKTpOHa.
Keanmosvie uucna. PacupeneieHne 3J1€KTPOHOB 110 SJHEPIreTUYECKUM YPOBHSM B COOTBETCTBHH C
IPUHIUIIOM HauMeHbIEH sSHepruu, npaBuioM XyHzaa u npuHuunom Ilaymu. OcobGenHoctu
CTPOECHHS SHEPreTUUYECKUX YPOBHEN aToMoB d-371eMEHTOB. DJEKTpOHHAs KOH(Urypanus aroma.
Knaccudukanus XuMUYeCKUX 3JIEeMEHTOB (s-, p-, d-amemeHThl). OCHOBHOE U BO30YXKICHHBIC
COCTOSIHMSI aTOMOB. BasneHTHble 3yekTpoHbl. llepuonnueckas cucteMa XHMHUYECKUX 3JIEMEHTOB
J.N. Menneneea. @uznueckuii cmbici [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuuunsr u
3aKOHOMEPHOCTH M3MEHEHMsI CBOWMCTB AJIEMEHTOB M MX COECJUHEHHI 10 MepuojaM U TpYIIaM.
MupoBo33peHueckoe M Hay4yHoe 3HadeHue Ilepumommueckoro 3akona JI.M. Menneneesa.
IIpoenosvl /.U. Menoeneesa. Omkpvimue HOBbLX XUMUYECKUX DJIEMEHMO8.

ONEKTpOHHAs NpPHUpPOJa XMMHUYECKOM CBSI3H. OJIEKTPOOTPULATENBHOCTh. KoBaneHTHas
CBSI3b, €€ PA3HOBUJHOCTH M MeXaHH3Mbl oOpa3oBaHMsI (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN).
HonHas cBs3b. MeTtajunueckast cBs3b. BomoponHas cBsi3b. MescmonexynapHule 83aumo0eicmesus.

Kpucrannuueckue u amopdHble BelecTBa. THUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHa,
MOJIEKYJISIpHas, MOHHAs, METAININUecKas). 3aBUCUMOCTh (PM3NUECKUX CBOMCTB BEIlECTBA OT TUIA
KpucTaymnueckoi pemetrku. [Ipuunnbel MHOrooOpasus BemectB. CoBpeMEHHbIE IPEICTaBICHUS O
CTPOEHUU TBEP/BIX, )KUAKHUX M ra3000pa3HbIX BellecTB. Kuokue kpucmainiwl.

XuMuyeckue peakiuu. 'oMoreHHble U rereporeHHble peakuuu. CKOpocTh peakiuu, ee
3aBUCUMOCTh OT PAa3JIUYHBIX (DAKTOPOB: MPHUPOJBl PEArMPYIOUINX BEIIECTB, KOHILIEHTPAILMH
pearupyroomux BellecTB, Temmneparypbl (mpaBuio Bant-I'odda), miomanu peaxknuoHHON
MIOBEPXHOCTH, HAJIWYUSA KaTajau3aTopa. OHEPrus aKTUBALMU. AKMUBUPOBAHHBIL KOMNIEKC.
Karanuzatops! 1 katanus. Poib kaTann3atopoB B IpUpOJIe€ U MPOMBIIUIEHHOM ITPOU3BOJICTBE.

Ionamue 06 sumanvnuu u sumponuu. Inepeus [ubbca. 3akon I'ecca U ciencTBUs U3
Hero. TemioBeie 3 PexThl XUMUYECKUX peakuuid. TepMoxumuueckrue ypaBHeHHs. OOpaTHMOCTb
peakuuii. XuMmuueckoe paBHOBecHe. CMelIeHME XMMHYECKOIO PaBHOBECHS MO JEHCTBHEM
pa3nuuHbIX (AKTOPOB: KOHIIEHTpPAlMM pPEareHTOB WJIM NPOAYKTOB pEaKlMH, J1aBJIEHUS,
Temneparypsl. Poib cMeleHns paBHOBECHUS B TEXHOJIOTHUYECKUX NTPOLIECCAX.

Hucnepcubie cuctemsl. Konnouomnsie cucmemol. VIcTuHHBIE pacTBOpHL. PacTBOopeHHe Kak
¢buznko-xumuueckuil mporecc. CriocoObl BEIpaXKEHUsI KOHLIEHTPAIIMM PACTBOPOB: MAccoBas J10JIs
PacCTBOPEHHOTO BEUIECTBA, MOJAPHAA U MOJANbHAA KoHyenmpayuu. Tump pacmeopa u
mumpogeaHue.

Peaknum B pactBOopax 35eKTpoiauToB. KauecTBEeHHBIE peaklMW Ha HOHBI B PAaCTBOPE.
KuciaoTHO-OCHOBHBIE B3aMMOACUCTBUS B pacTBOpax. AMGOTEpHOCTb. HMoHHOe npoussedeHue



800b1. Bodopoonwiti noxazamenv (pH) pacmeopa. I'maponu3 coseidl. 3Ha4Ye€HHWE TUOAPOIH3A B
OMOJIOTHYECKUX OOMEHHBIX Mporeccax. [IpuMeHeHre ruIpoir3a B IPOMBIIIICHHOCTH.

OKHCITUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B MPUPOJE, MPOU3BOJACTBEHHBIX MPOIIEccax
U OKU3HEACATEIIEHOCTH OPTraHu3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHBIN NOMEHYUATL CPeobl.
Huaepamma [1yp6s. TloBeneHne BEECTB B CpeAax ¢ pa3HbIM 3HauyeHneM pH. MeTobl 31eKTpoH-
HOTO H 21eKMPOHHO-UOHHO20 OanaHca. ['abBaHNYECKHIA 3J1eMEeHT. XUMUYECKHE UCTOYHUKH TOKA.
Cmanoapmuulii 8000pooHblLL 1eKkmpod. Cmanoapmuulil 31eKMpOOHbIL NOMEHYUATL CUCTIEeMDbL.
Pao  cmanoapmuvix  snekmpoonvix  nomenyuanos.  Hanpaenenue — oxucaumenvHo-
80CCMAHOBUMENLHBIX peakyuii. DIEKTPOIN3 PACTBOPOB U paciuiaBoB coinell. [Ipakruyeckoe npu-
MEHEHHE 3JICKTPOJIN3a JUIS TIOJTYUYEHHS MISIOYHBIX, MEIOYHO3EMEIBHBIX METANIOB U aJIFOMUHUSL.
Koppo3us MeTaiioB: BUIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3HUHU.

OCHOBBI HEOPTrAaHUYECKOH XUMUH

O6mas xapakrepucTtuka 31eMeHTOB [A—IIIA-rpynm. OKcuabsl ¥ TEPOKCHABI HATPUS U
kanus. Pacno3HaBanue kaTMOHOB HaTpus W kanus. Cosn HaTpus, Kajuus, KajablUs U MarHus, Ux
3HaYEHUE B TMPHUPOJAE U JKU3HU 4YelloBeKa. JKecmkocmb 600bl U cnocodvl ee yCmpaHeHus.
Komnnexcnvie coeounenus antomunus. Anomocunrukamel.

Metamnst IB-VIIB-rpynn (mens, 1muHK, Xpom, Maprasen). OCOOEHHOCTH CTpPOCHHS
aromoB. OOmme ¢usnyeckne M xuMudeckue cpoiictBa. [lomyuenne m nmpumenenue. OKCUABI U
TUAPOKCHUIBI 3THUX METAUIOB, 3aBUCUMOCTb HX CBOWCTB OT CTEIEHHU OKHUCJIEHHUS 3JIEMEHTA.
Baxneimue conmu. OKucnuTenbHbIE CBOMCTBA COJIEH XpOMa W MapraHila B BbICIIEH CTEIEHH
okucienus. Kownnexcuvie coeduneHus xpoma.

O6mas xapakrepuctuka 3nemeHToB [VA-rpynnel. CBoMCTBa, MOJlydeHHUE U IPUMEHEHUE
yras. CHHTE3-Ta3 Kak OCHOBAa COBPEMEHHOM MPOMBILIIEHHOCTH. AKTUBUPOBAHHBIM Yroib Kak
ancopOeHT. Hanocmpykmypol. Muposvie docmuoicenus 6 odbracmu co30anus HAHOMAMeEPUAos.
Onexmponnoe cmpoenue MOaeKynvl yeaprhozo 2aza. llonyuenue u npumenenue yeapHo2o 2aszd.
buonornueckoe nericteue yrapHoro rasa. KapOuasl kaneiius, amoMuHus 1 xene3a. KapObonatsl u
rusipokapOoHatel. Kpyeosopom yenepooa 6 dicusoii u nedxcusoti npupooe. KauecTBeHHas: peakius
Ha kapOoHaT-noH. PU3NUecKre U XUMUYeCKre CBOMCTBA KpeMHHUd. Cuianbl U cuiuuasl. Okcua
kpemaus (IV). KpemuueBble kucinoTsl U ux coiu. CHIMKaTHbIE MUHEpaJlbl — OCHOBA 3€MHOMN
KODBL.

OO0mas xapakTepucTuka sneMeHToB VA-rpymnmbel. Hutpuasl. KaduecTBeHHas peakiusi Ha
MOH aMMOHMS. A30THas KUCJIOTa Kak OKHcIuTeNlb. HutpaTtel, ux ¢u3nyeckue U XUMHUYECKHE
CBOMCTBa, MpuMeHeHue. CBolcTBa, MoxydyeHue u npumerenue ¢pocdopa. @ochun. docdopHsie u
nosindocopHbie KUCI0Th. bronorudeckas poib pocdaTos.

OO6mras xapakrepuctuka 3meMeHToB VIA-rpynmnsl. OcoOble cBOICTBa KOHIIEHTPUPOBAHHON
cepHoil kucnoTel. KauecTBeHHbIE peakliuy Ha CylIbQui-, Cyab(UT-, U CyIb(aT-uoHBbI.

OObmast xapaktepuctuka »s1aeMeHTOB VIIA-rpynnbl. OcoGeHHOCTH XHMMHHM  (TOpa.
["anoreHoBoI0pO/BI U UX MONTydeHue. ['anmoreHoBo1OpoAHbIE KUCIOTHI U UX conu. KauecTBeHHBIE
peakuuu Ha TajloreHua-uoHsl. Kucioponacoxaepkame coenuHeHus xiopa. IlpuMeHenue
TraJOreHOB U WX BAXKHEHUIITNX COEeINHEHHIA.

bnazopoonsie casvi. [lpumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHHWHM CBOMCTB MPOCTBHIX BEIIECTB, BOJOPOJHBIX COCIMHEHUU,
BBICIIMX OKCHJIOB M THAPOKCHUIOB.

Wnentudukanus HEOPraHn4ecKux BEIIECTB U HOHOB.

XuMHus " KM3Hb

Hayunbie meTopl mo3Hanus B xumun. Mctounnku xumudeckoit nadopmanuu. [Touck un-
dbopmaruu Mo Ha3BaHUAM, HACHTHU(GUKATOpPAM, CTPYKTYPHBIM (opmyiaM. XUMUYECKHN aHau3,
CUHTE3, MOAEIMPOBAHNE XMMHUYECKHUX IPOLECCOB U SABJICHUN KaK METOJbl HAYYHOIO MO3HAHUSL.
Mamemamuyeckoe mooenuposarue npoCMpaHCMBEHHOZO0 CMPOEHUS. MOJEKYl OP2AHUYECKUX Be-



wecme. CogpemenHble PU3UKO-XUMUYECKUE MemOoObl YCMAHOBNIEHUs COCMABa U CIMPYKMypul 6e-
uecme.

Xumus u 310poBbe. JlekapcTBa, (EepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPATHHBIC BOJIBI.
[IpoGnemsbl, cBsi3aHHBIE C MPUMEHEHHUEM JIEKapCTBEHHBIX IpernapaTtoB. BpeaHbie MpUBBIYKKA U
(bakTopsl, paspymarmimue 310poBbe (KypeHHe, yHnoTpeOsieHHe ajkoroiis, HapkomaHus). Pammo-
HanbHOe nuTanue. [Tumessie 106aBku. OCHOBBI MUILEBON XUMUU.

Xumus B Meauiuae. PazpaboTka gexkapcTB. XUMUYECKHE CEHCOPHI.

XuMHS B MIOBCETHEBHOW KU3HU. Moronue 1 YuCTANME CpeACcTBa. PenemieHTsl, NHCEKTH-
uael. CpeacTBa TMYHON TUTUEHBI U KocMeTuku. [IpaBuma 6e3omacHoil paboThl ¢ €IKUMHU, TOPIO-
YUMH U TOKCUYHBIMU BEILIECTBAMH, CPEACTBAMH OBITOBOI XUMUHU.

XUMUS ¥ CeITbCKOE X035MCTBO. MUHEpalIbHBIE U OpraHuYeckue ynoopenus. Cpencrsa 3a-
IIUTHI PACTEHUM.

XuMUs B TPOMBIIIICHHOCTH. OOIIHMe MPEICTaBICHHS O MPOMBIIUICHHBIX CIIOC00axX Moiy-
YeHHs] XUMHUECKUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEPHOM KUCIOThI). [Ipombiii-
JieHHas opranuyeckas Xxumus. CeIpbe JUIsl OpraHnuecKoi mpombinuieHHOoCTH. [Ipobiaema oTxo10B
U MOOOYHBIX MpoaykTOB. Hanbonee KpymHOTOHHAXXHBIE MMPOU3BOJICTBA OPTaHUYECKUX COEUHE-
Huii. YepHas u uBeTHast MetayuTyprusi. CTEKJIO U CHIIMKATHAsI TPOMBIIIUICHHOCTbD.

Xumus u sHepretuka. [Ipupoaseie HCTOUHUKH yriIeBOAOPOAOB. [IpUpoaHbII U MOy THBIN
He(TSHOM rasbl, X COCTaB U ucnoib3oBanue. CoctaB HeTH U ee nepepadboTka. HepTenpoayKThI.
OxranoBoe yucio 6ensuHa. OxpaHa okpy:karoueil cpenbl npu HedrenepepadboTKe U TPAaHCTIOPTH-
POBKE HEPTEIPOIYKTOB. AJIbTEPHATUBHBIC UCTOYHUKU SHEPTUH.

Xumus B ctpoutenbcTBe. Llement. beton. [logbop onTuManbHBIX CTPOUTENBHBIX MaTEPH-
aJIOB B MMPAKTUYECKOM IESITENBHOCTH YEI0BEKA.

XUMHS U HKOJNOTUs. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOWIEH CPelbl U €ro MOCIEICTBHUS.
Oxpana rugpocdepsl, TOUBHI, aTMOCchepbl, (I0PHI U (PayHbI OT XUMHUECKOTO 3arpsS3HEHUSI.

Tunel pacueTHbIX 3a71a4:

Haxoxnenne MonekyiasipHoi (GopMysbl OpraHHYEeCKOro BEIIeCTBA MO €ro MIOTHOCTH H
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOJIAIIUX B €r0 COCTAB, WJIX IO MPOIYKTaM CrOpaHusl.

Pacuetsr MmaccoBoil 10111 (Macchl) XUMUYECKOTO COSIMHEHUSI B CMECH.

Pacuetsl macchl (00beMa, KOJTMYECTBA BELIECTBA) NMPOJYKTOB PEaKIUU, €CJIU OJJHO U3 Be-
IIECTB JJaHO B U30BITKE (MMEET IPUMECH ).

Pacuersr MaccoBol WM OOBEMHOUM JOJM BBIXOAA MPOAYKTa PEAKIMH OT TEOPETUUYECKU
BO3MO>KHOTO.

Pacuets! TemioBoro s dexra peakuu.

PacyeTbl 00beMHBIX OTHOIICHHH ra30B MPU XUMUYECKUX PEaKIUsX.

Pacuetsl macchl (0ObemMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEaKlUHu, €CIH OJHO U3 Be-
LIECTB JaHO B BUJE pacTBOpaA C OMpPEACIIEHHON MacCOBOM J0JI€H paCTBOPEHHOI'O BEILIECTBA.

IIpumepHBIe TEMBI IPAKTHYECKUX PA00T (HAa BHIOOP y4UHTeI):

KauecTBeHHOE onpeneneHne yriepoaa, BOJIOPOIa U XJIOpa B OPraHMYECKUX BEHIECTBAX.

KoHcTpyrpoBaHue mapocTEPKHEBBIX MOJIEIEH MOJIEKYJ OPraHNYECKUX BELLIECTB.

Pacnio3naBanue nacTMacc ¥ BOJIOKOH.

ITonmy4eHue UCKYCCTBEHHOIO LIEIKA.

Pemenne sxcieprMEHTANBHBIX 337a4 Ha MTOJIy4€HUE OPraHUYECKUX BEIIECTB.

Pemenne skciepuMeHTaNBHBIX 33J1a4 HA PaCclIO3HABAHNE OPraHUUYECKUX BEILECTB.

Nnentndukanys HeOpraHUIECKUX COSTMHEHHH.

[Tonydenue, cobupanue u pacro3HaBaHUE Ta30B.

Pemenne skciepruMeHTANBHBIX 3a4a4 1o TeMe «MeTayisD.

Pemenne skciepuMeHTaNbHBIX 3a7a4 10 TeMe «HemeTtansD.

Pemenne skcnepuMeHTaNBHBIX 3a/1a4 10 TeMe «I'eHeTnyeckas CBsA3b MEXKIy KilaccaMu He-
OPraHUYECKUX COCIUHECHUIN.



Pemienne sxcniepuMeHTanbHBIX 3a4a4 1Mo TeMe «['eHeTnyeckas cBsi3b MEXIy KilaccaMu Op-
TaHUYECKUX COCIUHEHUID.

[Tonyuenue sTuIeHa U U3yYEHUE €T0 CBOUCTB.

[Tonydyenune yKCyCHOM KUCIOThI U U3YYEHUE €€ CBOMCTB.

I'maponus xupos.

W3roToBieHue Mbljia pyqYHOH pabOTHI.

XUMUS KOCMETHYECKUX CPEICTB.

HccnenoBanue cBOHCTB OEIKOB.

OCHOBBI TUIIEBON XUMHH.

HccnenoBaHue NUIIEBBIX 100aBOK.

CBoiicTBa 0JITHOATOMHBIX U MHOTOQTOMHBIX CITUPTOB.

XUMHUYECKHE CBOMCTBA aIbJIETHI0B.

CuHre3 cnoxHOTo 3dupa.

['unponu3 yrieBoaoB.

VYcrpanenue BpeMEHHOM )KECTKOCTH BOJIBI.

KauecTBeHHBIE peaKIi Ha HEOPTraHUYECKUE BEIIECTBA U MOHBI.

WccnenoBanue BAUSHUSA pa3aTudHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIUU.

Omnpenenenne KOHIEHTPAIMU PACTBOPA ACKOPOMHOBOM KMCIOTHI METOAOM TUTPOBAHUS.

TemaTuueckoe IJIAHUPOBAHHE

10 k1ace
Ne Tema ypoka Koianue-
ypoOKa CTBO
4acoB
1 BBoaHBII MHCTPYKTaX MO MpaBHJIaM TEXHHUKH OezomacHocTu. [Ipeamer 1
opranudyeckon xumuu. IlosBiieHHEe M pa3sBUTHE OPraHUYECKOM XUMHUHU
Kak HayKu. MecTo M 3HaueHHE OpraHU4eCKON XMMHHM B CUCTEME ecTe-
CTBEHHBIX HayK. B3auMOCBS3b HEOPraHMYECKHX M OPraHUYECKUX BeE-
LIECTB.
2 XHMMHUUYECKOE CTPOECHUE KAK MOPSALOK COCIUHEHUsS aTOMOB B MOJICKYJIE 1

COTJIACHO MX BaJE€HTHOCTH. OCHOBHBIE MOJIOKEHNUS TEOPUU XUMHUUYECKOTO
CTpOEHMsI Opranndeckux coeaqunenuii A.M. byrneposa.

3 Crtpoenue aToma yriepo/ia. BameHTHbBIE COCTOSIHUS aTOMa yriepoa. 1
VYrepoaHslid CKENEeT OpraHnuecKo MoJeKybl. KpaTHOCTh XMMUYECKOi
CBS3H. 3aBUCUMOCTH CBOMCTB BEIICCTB OT XUMUYCCKOT'O CTPOCHHUA MOJIC-

KYI1.

4 N3omepust u uzomepsl. Buael nsomepun. Ilonstue o GpyHkunoHanbHOR 1
rpyIme.

5 Pemrenne 3amau u ynpaxsenuni o teme «M3omepust u usomeps» 1

6 [IpuHtMnBl KIaccH(pUKAIMK OPTraHUYECKUX COCIWHEHHH. MexmyHa- 1

poJlHAs HOMEHKJIATypa U MPHUHIIUIIBI 00pa30BaHUs Ha3BaHUI OpraHuye-
CKUX COEINHEHUIA.

@DYHKIMOHAIbHbBIE ALIMKINYECKNE COETUHEHUS. 1
[Muknnyeckue OpraHndecKue COEAMHEHHUS. 1
9 Pemenue 3amau u ynpaxxneHuit no reme: «CTpoeHue u Kiaccuuxaius 1
OpPraHUYECKUX COSAVNHEHUN»
10 [ToBTOpenue u 06061eHNEe MaTepuana o teme: «CTpoeHHe U Kiaccu- 1

(buKaIus OpraHuYECKUX COCTUHECHHIN.




11

Koutpoabsnas padora Nel no teme: «CtpoeHue u kiaaccudukaius op-
TaHUYECKUX COEAUHEHUID.

12-13

Kinaccudukanmst 1 0COOEHHOCTH OpraHUYECKUX peakiuii. PeakiimonHbie
LEHTPHI.

14

[lepBoHavasibHBIC TIOHATHS O THUMAX U MEXaHU3MAaX OPraHMYECKUX peaK-
uuil. ['OMOJIMTUYECKUIT U TETEPOIMTUYECKUI pa3pblB KOBAJEHTHOU XU-
MHYECKOM CBSI3H.

15

CBoOoHOpaAMKATBHBIA U WOHHBIM MeXaHH3Mbl peakuuu. [loHsTtue o
HYyKJIeopuiIe u dJIEKTpoduIe.

16

O06001IeHre U cUucTEMaTH3aIKs 3HaHUHA O THUIIAX PEaKIIHi.

17

[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB.

18-19

Pemenne pacu€THBIX 3a7auy Ha HAXOXKJICHHE MOJICKYJISIPHON (OpPMYIIBI
OpPraHMYECKOT0 BEILIECTBA M0 €ro IJIOTHOCTH U MACCOBBIM JOJISIM 3Jie-
MEHTOB, BXOJIAIIUX B €0 COCTaB, WIH IO MPOAYKTaM CTOpaHuUs

D | k| [

20

Ipakruyeckas paGora Nel. KauecTBEHHOE onpeneneHue yriie-
poza, BOJOPOa U XJIOPA B OPTaHMYECKUX BEIIECTBAX.

21

AJKaHbl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIbI Me-
3 .

TaHa. Sp -THOpUAM3aNUs OpOHMTaje aromMoB yrieponaa. ['omornormue-

CKUH psia u obmias Gpopmyna aJKkaHOB.

22

CucremaTnueckas HOMEHKJIATypa ajlKaHOB M paaukanos. M3omepus yr-
nepoaHoro ckenera. GuU3NyYecKUe CBOWCTBA AJIKAHOB. 3aKOHOMEPHOCTHU
M3MEHEHHS (PU3NYECKUX CBOMCTB.

23

XUMUYECKHE CBOMCTBA ajKaHOB: TaJIOT€HUPOBAHHE, ACTHAPUPOBAHUE,
TEPMUYECKOE PaA3JIOKEHUE, KPEKUHT KaK CMOCOOBI MOMYyUYEeHUs] BaXKHEH-
LIUX COEIMHEHUM B OPraHWYeCKOM CHHTe3€. [ OpeHue ajakaHoB Kak OJUH
Y3 OCHOBHBIX MCTOYHHKOB TEIUIa B MPOMBIIUICHHOCTH U ObITY. M30Me-
pu3alus Kak crnoco0 moily4eHus] BBICOKOCOPTHOTO OEH3MHA.

24

MexaHu3M peakuuu cBOOOJHOpAAUKaNIbHOrO 3amelneHus. llomydyenue
ankaHoB. Peakuus Bropna. Haxoxknenue B npupoje U NpUMEHEHHUE aJl-
KAaHOB.

25

IIpakTnyeckas padora Ne2. KoHcTpynpoBaHue MIApOCTEPKHEBBIX MO-
JeIeil MOJIEKYJl OPraHUYECKUX BEILECTB.

26

[uknoankanel. CTpoeHHE MOJIEKYI IUKIoankaHoB. Ob6mas dop-
MyJa OUKIoadkaHoB. HomeHkmaTypa mukioankanoB. M3omepust mukio-
QJIKQaHOB: YTJIEPOJHOTO CKelleTa, MEXKJIaccoBas, MPOCTPAHCTBEHHAsS
(yuc-mpanc-nzomepust). Crenuduka CBOMCTB IUKIOATKAHOB C MaJIbIM
pa3MepoM IukIa. Peakunu MpHCOSAMHEHUS U PAJAUKAIBLHOTO 3aMellle-
HUSL.

27

AJKeHbl. DIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI 3TH-
NeHa. sp’-THOPHAM3AIMs OpOUTATIEll aTOMOB YIIEpOIa. S- M P-CBSI3M.
I'omonoruueckuit psan u odmas dopmyna ankeHoB. Homenknarypa ai-
KeHOB. M30Mepwsi aKeHOB: YTIIEPOTHOTO CKEJeTa, TIOJ0KEHUST KpaTHON
CBSI3U, IPOCTPAHCTBEHHAs (yuc-mpanc-u30Mepus), MexkiaccoBas. dOu-
3MYECKUE CBOMCTBA AJKEHOB

28

Peakiiun 31eKTpoUIBHOTO TMPHCOEIMHEHHS KaK CHoco0 TMOITydeHUs
(GYHKIIMOHAJIBHBIX MPOU3BOAHBIX YrieBo1opoaoB. [Ipasuno MapkoBHU-
KOBA, €r0 AJIEKTPOHHOE 000CHOBaHUE. Peakliny OKUCICHUS U TIOJIUMEPH-
3a1uu.




29

. [lonmuaTHiIeH KaK KPYMHOTOHHAXKHBIM MPOIYKT XUMHUYECKOTO IMPOU3-
BozcTBa. [IpoMbIieHHBIE ¥ TaOOpPATOPHBIE CIIOCOOBI MOTYYCHHS aKe-
HOB. IIpasuno 3atiyesa. IlpumeHeHne anKeHoB.

30

IMpakTuyeckass padora Ne3d IlonmydyeHue STwieHa U U3YYEHHUE €rO
CBOJWCTB.

31

Anxamuensl. Knaccudukarus ankaadeHOB IO B3aUMHOMY pPAacIOJIOXKe-
HUIO KpaTHBIX CBs3eil B MoJiekyie. OCOOCHHOCTH AJIEKTPOHHOIO U TPO-
CTPaHCTBEHHOTO CTPOCHUS COMPSDKEHHBIX ankaaueHoB. O0mmas Gpopmymna
ankagueHoB. HoMeHkmarypa W u3oMepus ajlkaaueHoB. Duzndeckue
CBOMCTBA aJIKaJUCHOB.

32-33

XUMHUYECKUE CBOWCTBA aJKaJMEHOB: PEAKLUUU MPUCOCTUHEHUs (THIPH-
poBaHME, TaJlOTEHUPOBAHKE), TOPEHUs U nojauMmepuszanuu. Bxman
C.B. JlebeneBa B monydyeHue CHHTETHYECKOTO Kaydyka. Bynkanuzanus
kayuyka. Pesnna. MHOrooOpa3ue BHIIOB CHHTETHUYECKHX KaydyKOB, HX
cBolcTBa U npuMeHeHue. [lonyuenue ankaaueHoB

34

AJKUHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alle-
TUJICHA. Sp-THOpHUIU3aNUs OpOuTaield aTOMOB yriepona. I'omomorude-
CKUH psin u obmiast popmyna ankuHoB. Homenknatypa.

35

N3oMmepust: yriiepoJHOro CKeljleTa, MOJOKEHUS KpaTHOW CBS3H, MEX-
ksaccopasi. Du3nyecKue CBOMCTBA aTKHUHOB.

36

XUMHUECKHE CBOMCTBA JKUHOB: PEAKLIUU MPUCOEAMHEHUS KaK CIOco0
MIOJIyYEHHUSl MOJIMMEPOB M JAPYrUX MOJE3HBIX NPOAYKTOB. Peaxyuu 3a-
mewenus. I'opeHue aneTwieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO
IUTAMEHH ISl CBApKU U pe3ku MeTayioB. IlomydyeHue aneruneHa nupo-
JIM30M METaHa M KapOouHbIM MeTo/1oM. [IpuMeHeHue aneTuieHa.

37

Apensl. HUcmopusi omkpvimus 6enzona. COBpeMEHHBIE TPEICTaBICHUS
00 2JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHuu OeHsona. Mzomepus u
HOMEHKJIaTypa romoJioroB 0ensoina. O6mias ¢popmyna apeHoB. Ouszuye-
CKHe CBOMCTBa OeH3011a.

38

XUMHUYECKHE CBOWCTBA OEH30Ja: peaKIuu SJIEKTPOPUIHLHOTO 3aMellle-
HUs (HUTPOBaHHE, TAJIOT€HUPOBAHKE) KaK CHOCO0 MOTyYeHHUS XUMUYe-
CKHX CpEJCTB 3alUThl PACTEHUH; MpUCOETUHEHUs (THUAPUPOBaHUE, ra-
JIOTEHUPOBaHUE) KaK JTOKA3aTENbCTBO HEMPEAETBHOTO XapakTrepa OeH30-
na. Peakius ropenwust. [lonydyenne 6enzona.

39

T'omonoru 6en3ona. OcobenHocmu Xumudeckux ceolicme monyona. B3a-
UMHOE BJIMSIHUE aTOMOB B MOJIEKylie Toiyona. Opuenmayuonuvie 3¢h-
Gexmol 3amecmumerneii. IlpuMeHeHue roMoaoroB 6eH3o0Ma.

40

['eneTndeckas CBSI3b MEXKIy KJIACCAMH YTJIEBOIOPOIOB.

41-42

Pemrenue pacuérupix 3amay. Pacuérel MaccoBoi 107U (Macchl) XUMHUE-
CKOT'O COEAMHEHUS B CMECH.

43

HOBTOpCHI/IC n O606H.[CHI/IG MaTrepurajia 1o TeMe: ((yFHCBO,Z[OpOIlLI)).

44

KountpoJabHnas padora Ne2 no teme: «YTI€BOJIOPOIBI.




45

Cruptel. Knaccudukarusi, HOMEHKIaTypa COUPTOB. [ omMosornueckuit
psa u obmast popmyIia MmpenebHbIX 0JTHOATOMHBIX CIIUPTOB. M30Mepust.
duznyeckue CBOICTBA MPEEIbHBIX OJHOATOMHBIX cIUpPTOB. Bogopon-
HadA CBA3b MCXKY MOJICKYJIaMH U €€ BJIIMAHUC Ha (I)I/I3I/I‘ICCKI/I€ CBOMCTBA
CIUPTOB.

46

XUMUYEeCKHE CBOICTBA: B3aMMOJICHCTBUE C HATpPHEM Kak CIocob ycra-
HOBJICHUSI HAJUYHS TUIPOKCOTPYIIIBI, C TaIOT€HOBOJOPOJaMHU KaK CIO-
co0 MOJIy4eHUsl paCTBOPUTEIICH, BHYTPU- U MEKMOJIEKYIIApHas Aeruipa-
Tanus. Peakius ropeHus: CupThl Kak TOILIUBO.

47

[Tonmy4yenue 3TaHona: peakysi OPOKEHUS TIIOKO3bI, TUApPATALUS dTUJIE-
Ha. [IpumeHnenue meraHosa u tanona. Guznonornyeckoe AeHCTBUE Me-
TaHOJIA U 3TAHOJIA HA OPraHMU3M YeJIOBeKa

48

OTHIICHTIIMKOJIbL U TIIMOCPUH KaK IIPpEACTAaBUTCIMU IIPCACIbHBIX MHOI'O-
ATOMHBIX CITMPTOB. KadgecTtBeHHas pCaKknusg Ha MHOTOATOMHBIC CIIUPTHI U
€C IIPUMCHCHUC I PACIIO3HABAHUA TIIMICPUHA B COCTABE KOCMCTHUYC-
CKHUX CPCACTB. HpaKTI/I‘-IGCKOG MPUMCHCHUC STHUJICHITIMKOJIA U TIMLICPHU-
Ha.

49

IIpakTnueckas padora Ned4. CBoiicTBa OJIHOATOMHBIX U MHOI'OATOM-
HBIX CIIUPTOB.

50

®enon. Ctpoenue MoJiekyiasl (eHosia. B3ammMHoe BiIMsSHHE aTOMOB B
MoJiekyie penona. dusznyeckue cBoricTBa peHoa.

51

. XMMHUYECKHEe CBOMCTBA (PEaKIUU C HATPUEM, THIAPOKCHUIOM HATpHS,
opomom). I[Tonyduenne penona. [Ipumenenue denona.

52

Anpnernasl U keToHsl. Kiaccudukanus anpaeruioB u ketoHoB. Ctpoe-
HUE Mpe/lelbHBIX allbJIErHI0B. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPO-
eHHe KapOOHWIbHOM rpymmbl. ['oMonornyeckuil psja, obmas gopmya,
HOMEHKJIATypa W HW30MEpHsl MNPEeAeNbHbIX ajbAeruaoB. Pusznyeckue
CBOMCTBA MPEAEIbHBIX AJIbJIETHJIOB.

53

XUMHYeCcKHe CBOWCTBA IMpeNebHbIX allbJETU0B: THAPUPOBAHUE; Kaue-
CTBEHHBIE PEAKIIMM Ha KapOOHWIbHYIO TPYyNIy (peakuus «cepeOpsHOro
3epkajnay, B3aumozeictaue ¢ ruapokcuaom meau (I1)) u ux npumenenue
Ul OOHapY)KEHUS! MpPEeNbHBIX alIbJETHI0B B NPOMBIIUIEHHBIX CTOY-
HBIX BOJIax.

54

[TonydeHnue npeAenbHBIX albACTHAOB: OKHCIEHUE CTUPTOB, THIpATALIHS
anermieHa (peakuus Kyuepora). ToxkcuyHOCTh anmbaeruaoB. [Ipumene-
Hue dopManbaeruia U areranbierua. AIETOH KaK MPeJCTaBUTENb Ke-
ToHOB. CTpoeHne MOJeKyibl aneToHa. OCOOCHHOCTH peakIH OKHCIIe-
Hus anieToHa. [I[puMeHenme alerona

55-56

Pemenue 3anay u ynpaxkHeHuit o teme: «CoOupThl U KapOOHUIIbHBIE CO-
CAVUHEHUS»

57

[ToBTOpenue u o0OoOmeHHe Marepuana mno teme: «CHUpThl U KapOo-
HUJIbHBIE COCMHEHUS.

58

KonrtpoabHas padora Ne3 no teme: «CnupTbl U KapOOHWIBHBIE CO-
€IMHEHU»




59

KapGonossie kucnoTel. Knaccuduxaius m HOMEHKIaTypa KapOOHOBBIX
kucaoT. CTpoeHHe NpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE KAapOOKCHIIBHOM TPYIIIIHI.
I'omonoruueckuit psig u obmas ¢popmyia MpeaeibHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. PU3nveckne CBOWCTBA TPEACTbHBIX OJIHOOCHOB-
HBIX KapOOHOBBIX KHUCIIOT.

60

XUMHUYECKUE CBOMCTBA IMPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHC-
70T (peakuu ¢ MeTalljlaMi, OCHOBHBIMU OKCHUJIaMH, OCHOBaHUSIMHU U CO-
JIMH) Kak MOATBEPKACHHUE CXOACTBA C HEOPTaHUYECKUMHU KHCIOTAMH.
Peakuus stepudukanyu u ee odpatumocts. BiusHue 3amectuteneii B
YTJIEBOIOPOJIHOM paJiuKajie Ha CHTy KapOOHOBBIX KHCIIOT.

61

Oco0EHHOCTH XMMUYECKUX CBOMCTB MYpPaBbUHON KUCIOTHI. [lomyuenue
MpeeIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT: OKHCIICHHUE AJIKAHOB,
QJIKEHOB, IEPBUYHBIX CIUPTOB, AJIbJIECTHU/IOB.

62

Baxneiimme npepcraBuTenn KapOOHOBBIX KHCIIOT: MypaBbUHAs, YKCYC-
Hasi U OeH30ifHas. Bricuine mpenenbHble U HempeaenbHble KapOOHOBBIE
KUCJIOTEL. OnTudeckas U3oMepusi. ACUMMETPUUYECKHI aTOM yTriepoja.
ITpumenenne kKapOOHOBBIX KUCIOT.

63

IIpakTnyeckas padora NeS. [lonyueHue yKCyCHOH KHCIOTBI U U3yue-
HUE €€ CBOMCTB.

64

Crnoxubie 3¢gupsl u xupsl. CTpOEHHE W HOMEHKIIATYpa CIOXKHBIX d()H-
poB. MexkiaccoBast U30Mepus ¢ KApOOHOBBIMH KHCIOTaMH.

65

CriocoObl mosryyeHHst CI0XKHbBIX 3pUpoB. OOpaTUMOCTh PEaKLUU 3TEPH-
¢ukanun. [IlpumeHeHne cI0XKHBIX YUPOB B MHUIIEBON U Map(roMepHOI
IIPOMBIIIJICHHOCTH.

66

JKupsl Kak CloKHBIE YQUPHI TIUIIEPUHA U BBICHINX KApOOHOBBIX KHUCIOT.
PacturenbHble M )KMBOTHBIE XKUPbI, UX cOocTaB. DHU3NUYECKHE CBOMCTBA
JKHAPOB.

67

XHWMHYECKUE CBOWMCTBA JKUPOB: THJIPUPOBAHME, OKUcIeHUE. ['maponus
WU OMBUICHHE XUPOB KaK CIOCOO MPOMBIIIIICHHOTO TOJYUYEeHHs COJieh
BBICIIUX KapOOHOBBIX KUCIOT. [IpumeHeHue kupoB. MbIIA Kak COJH
BBICIIUX KapOOHOBBIX KHCIOT. MoroIye CBOCTBa MblIa

68-69

Pemenne pacu€rabix 3amad. Pacuérel Maccel (00bEMa, KOMMYEeCTBa Be-
IIeCTBa) MPOJYKTOB PEAKIUH, €CIM OJHO M3 BEILIECTB JaHO B M30OBITKE
(MMeeT MpUMecH).

70

[ToBTOpenue u o0oO1IeHNe MaTepuana no teme: «KapOoHOBBIE KHCIIO-
Thl. CroxHbIe 3¢upbl. Kupbi».

71

KontpoabHnas padora Ned o teme: «KapO6onoBbie KucioTbl. ClioKHbIE
a¢upsl. Kupbn»

72

VYraesoasl. Knaccudukamus yrieBogoB. dusnueckue CBOWCTBA U
HaXO0X/JICHUE YIJIEBOJIOB B IPUPOJIE.

73

I'moko3a kak anpAeruaocnupT. XMMHUECKUE CBOWCTBA IJIFOKO3bI: ally-
JUPOBAHKE, ANKWINPOBAaHHUE, CIIUPTOBOE M MOJOYHOKUCIIOE OpOKEHHE.
OKcrepUMEHTANIBHBIE JOKA3aTENbCTBA HAJIMUUS aJIbJIETHIHOM U CIIUPTO-
BBIX IPYMI B IITIOKO3E.

74

[Tonydenue rioko3el. PpykTo3a Kak U30Mep IIIIOK03bl. Prubo3a u 1e30k-
cupubo3a.

75

Baxuelimue nucaxapubl (caxaposa, JakTo3a, MaJIbT03a), UX CTPOCHHE
u ¢u3nUecKue cBOMCTBa. ' mApoIn3 caxapossl, JJAKTO3bI, MAJTLTO3bI.




76-77

Kpaxman u nemmono3a Kak OMOJOTHYECKHE MOJUMEpPHl. XHUMUYECKUE
CBOMCTBa Kpaxmana (TMApOJIU3, KaueCTBEHHasi peakius ¢ HOJAOM Ha
Kpaxmall 1 ee MpUMEHEHHUE Ul OOHApYyKEHUsl Kpaxmaia B MpPOJyKTax
nuTaHus). XUMHUYECKHUE CBOMCTBA LEJUTIONIO3bI: THIPOIN3, 00pa3oBaHue
CJIOKHBIX 3(DUPOB.

78

[Tpumenenue u 6uosioruuecKas posp yrieBoaoB. OKUCIIEHHE YIIIEBOIOB
— WCTOYHMK SHEPrHM KMBbIX OpraHu3MoB. [ToHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IPUMEPE alleTaTHOI'O BOJIOKHA.

79

HOBTOpeHI/Ie u 0606H_[6HI/IG Marcpuajia 1mo TeMe: «YFJ'ICBOI[BI».

80

Wnentudukanuss OpraHUYecKuX COeAMHEHUH. [eHeTnyeckas CBs3b
MEXKy KJIACCAMU OPTaHUYECKUX COCIUHEHUN.

81

Awmumnsl. [lepBuunble, BTOpUUHbBIE, TpeTHUHbIe aMuHbl. Kiaccuduxarus
aMHHOB I10 TUITY YIJIEBOJAOPOJIHOIO paJMKala M YWUCIYy aMUHOTPYII B
MOJIEKYJIe. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MPEeIbHBIX
aMHUHOB.

82

dusnyecknue CBOMCTBA aMMHOB. AMHMHBI Kak OPraHu4cCKUC OCHOBAHMA:
pCaKluu C BOHOﬁ, KuciaoTaMu. Peakuus ropCHu:.

83

AHWJIMH Kak TMPEJICTAaBUTENb apOMaTHYECKUX aMUHOB. CTpoeHue aHH-
nuHa. [TpuanHbl 0ca0bIeHUsT OCHOBHBIX CBOMCTB aHMJIMHA B CPaBHCHUH
C aMMHAaMHM MpPEIEIbHOro psiaa. XMMUYECKUE CBOMCTBA aHWIMHA: B3au-
MOJICHCTBHE C KUCIIOTaMH, OPOMHOM BOJIOH, OKHCIICHHE.

84

HOJIy‘ICHI/IC AMHWHOB QJIKWJIIMPOBAHUCM aMMHAKa W BOCCTAHOBJICHUCM
HUTPOIIPOU3BOAHBIX YIJTICBOAOPOAOB. PeaKI_[I/IH 3uHUHA. HpI/IMeHeHI/IC
dAMHHOB B q)apMaHeBTHHCCKOfI IMPOMBIIIJICHHOCTH. AHMIIMH Kak CbIPbC
I IPOU3BOJICTBA aHHUJIMHOBBIX KpaCHTeHeﬁ. CuHTe3Bl Ha OCHOBE aHU-
JIMHA.

85-86

Pemenue 3amay u yr[pa)KHeHI/Iﬁ o TEMC: «A3OTCOI[Cp)KaH.II/IC COCAMUHC-
HUA».

87

AmuHOKHUCTOTH U Oenku. CoctaB 1 HOMeHKIatypa. CTpoeHue aMHHO-
KHUCJIOT. ['OMoJIorMueckuil psii MpeAesibHbIX aMHHOKHUCIOT. M3omMepus
NpeaACIIbHBIX aMUHOKHCJIOT. duznueckue cBOiicTBa npeaciabHbIX aMUHO-
KHCJIOT.

88

AMUHOKHUCIIOTHI Kak amQoTepHble oprannueckue coequHeHus. CUHTE3
nerntuaoB. IlentuaHasg  cBgI3b.  buosiormueckoe  3HA4YE€HUE — o~
aMUHOKHCIIOT. O6IacTH MPUMEHEHUS! aMUHOKHCIIOT

89

benku kak npupoansie ouonoaumepsl. CoctaB u ctpoeHue 0eiakoB. Oc-
HOBHBIE aMUHOKHCJIOTHI, 00pa3yromue OenkH.

90

XI/IMI/I‘IeCKI/Ie CBOI\/'ICTBa 6eJ'IKOBI FI/I)IpOJ'II/IS, neHaTypam/m, KAa4CCTBCHHEIC
(uBetHbIe) peakiuu Ha Oenku. [IpeBpaiieHus: 6€TKOB MUIIKM B OPTaHH3-
Me. buonornyeckue GyHkiuu 6emkoB. JJOCTHKEHHUS B U3YYEHHUH CTpPOE-
HHS U CHHTE3a OEJIKOB.

91

IIpakTnuyeckas padora Ne6 VccienoBanue cBOiCTB OeTKOB

92

A3oTcozepKalue reTepolMKINYecKue coenuHenud. [Iuppon u nupu-
JIUH: DJIEKTPOHHOE CTPOEHHE, apOMATUYECKUN XapakTep, pas3iinyue B
IIPOSIBJIEHUU OCHOBHBIX CBOMCTB.

93

HyxnenHoBble KHCIOTHI: cocTaB U cTpoeHue. CTpoeHrne HYKJIEOTH]IOB.
Cocras nykienHoBbix kucnot (JJHK, PHK). Pons HyKI€MHOBBIX KHCIIOT
B KH3HEJCSITEIbHOCTH OPraHU3MOB.




94

[ToBTOpenne m oboOmEeHNEe MaTepHana Mo TeMme: «YTJIEBOABL. A30TCO-
JeprKale COeANHEHUS.

95

Konrtpoabnasi pabora NeS mo teme: «YriueBoabl. A3zoTcoaepxaliue
COCIUHEHUS.

96

Bricokomonekyinsipabie coeirHeHusl. OCHOBHbBIE TOHSTUSI BICOKOMOJIE-
KYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO, CTe-
MI€Hb NMOJIUMEPHU3ALIUH.

97

Knaccudukanus monumepoB. OCHOBHBIE CIIOCOOBI MOYYSHHUST BBICOKO-
MOJIEKYJISIPHBIX COEIMHEHUN: peaKIuu MOJIMMEpU3alii U MOJIUKOH/ICH-
caruu.

98

CTpOGHI/Ie " CTPYKTypa MOJIMMEPOB. 3aBUCHUMOCTh CBOMCTB IMOJIUMEPOB
OT CTPOCHUS MOJICKYII.

99

TepMormiacTU4HbBIE U TEPMOPEAKTUBHBIE MOJIUMEPHL. [Iposodsawuue opea-
Huueckue noaumepsl. Komnosummuvie mamepuanvl. I[lepcnekmugol uc-
N0b308AHUSL KOMNOZUMMHBIX MAMEPUANO8

100

Knaccudukanus BonokoH. CuHTeTHUECKHE BOJOKHA. [lonmmddupHeie u
MOJINaMUIHBIC BOJIOKHA, MX CTPOCHHE, CBOMCTBa. IIpakTHueckoe Hc-
M0JIb30BaHUE BOJOKOH. Cunmemuueckue nieHKU: U30nayusi OJisi Npo8o-
008, MeMOpaHvl 011 ONPecHenUsi 800bl, 3aWUMHbLE NIEHKU OJIs1 AGMOMO-
ouneu, niacmoeipu, xupypeuveckue noesasku. Hoevie mexnonocuu Oanb-
Helue20 Co8epUIeHCME08ANUS NOJUMEPHBIX MAMePUaios.

101

O600mmenue o Kypcy xumuu 3a 10 kiace

102

HTorosasi KOHTpoJIbHasi paboTa

11 kaace

Tema ypoka

Koaunue-
CTBO
JacoB

BBoHBINH HHCTPYKTaX MO TexHUKE Oe3onacHocTH. CTpoeHHE BEIIeCTBa.
CoBpeMeHHass MOJENIb CTPOEHUs atoma. Jlyannsm snekrpoHa. Keanwmo-
éble yucia.

1

Pacnipenenenue 3neKTPOHOB MO PHEPreTUYECKUM YPOBHSIM B COOTBET-
CTBHHU C NPUHIHIIOM HAWMEHBIIEW 3HEPruu, NpaBuioM XyHJa U MPUH-
oM [laymn. OcoOeHHOCTH CTPOEHHUS PHEPTeTUYECKUX YpPOBHEU aro-
MOB d-3JIEMEHTOB. DJIEKTPOHHAsI KOHPUTYpaIHs aToMa.

Krnaccudukanus XuMU4YeCKUX 3J€MEHTOB (S-, p-, d-3memenTsl). OCHOB-
HOE U BO30YXICHHbIE COCTOSHHS aTOMOB. BaleHTHBIE BO3MOXXHOCTHU
aTOMOB XMMHYECKHX 3JIEMEHTOB. BalleHTHBIE 2JIEKTPOHBHI.

Pemienue 3ama4 Ha coCTaBlieHHE HJIEKTPOHHBIX M TpapuuecKux Gpopmyi
aTOMOB XMMHUYECKHX 3JIEMEHTOB.

IIepronnueckuil 3aKOH B CBETE YYEHUS O CTPOCHUH aTOMA.
[Tepuonuueckas cucrema xumuyeckux sneMeHToB [[.M. Menneneena.
®usnueckuit cmbica Ilepuonnueckoro 3akona JI.11. Menneneesa.




[IpuunHBI 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB M UX CO-
€AVUHEHUN 110 IepuoAaM U rpynmnaM. MHUpOBO33pEHYECKOE U HAYYHOE
3HaueHue Ilepumogmueckoro 3akona JI.W. MenneneeBa. [lpocro3si
JIL.U. Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX DNEMEHMNOB.

KonTpoabHnas padora Nel no teme: «Ctpoenne atoma u Ilepunonnue-
ckuil 3akoH /.M. MeHneneeBay.

XuMHUecKasi CBsI3b. JJIEKTPOHHAs MPUPOAA XMMHUYECKOH CBSA3U. DJeK-
TPOOTPHULIATEIILHOCTb.

KoBaneHtHast CBs3b, €€ PA3HOBUIHOCTH W MEXaHH3MBI OOpa30BAHHUS
(oOMEeHHBI! U JOHOPHO-AKIIENTOPHBIN ).

10

HNonnas cBa3p. Meramuueckas cBa3b. Bonoponnas cBsA3b. Meorxcmone-
KYJIApHbLE 83AUMOOCLICNBUS.

11

Pemenue 3amau mo teme: « XUMHYECKas CBSI3bY.

12

Kpucrannuueckue u amopdHbie BemiecTBa. THMBI KPUCTALIMUECKUX
pelIeToK (aToMHas, MOJICKYJISIpHAas, UOHHAs, METajuInuecKas). 3aBUCH-
MOCTh (PM3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTALIIMYECKOH pe-
HIETKH.

13

[Tpuunnabl MHOroOOpa3us BeuiecTB. COBpEMEHHBbIE NPEACTaBIECHUS O
CTPOEHHM TBEPJbIX, KUJIKUX U Ta3000pa3HbIX BewlecTB. JKuokue Kpu-
cmanisl

14

['eomerpus monekyn. ['eoMeTpusi HEOPraHMUECKUX M OPraHUYECKUX
BemecTB. [ mOpuu3amus 3JIeKTPOHHBIX OpOHUTaJIeH.

15

Pemenue 3anay no teme «I'eomMeTpus MOJIEKYI».

Pemenue pacuérubix 3amau. Pacu€rel maccel (00BEMa, KOTUYECTBA Be-
IIeCTBa) MPOJYKTOB PEAKIUH, €CIIM OJHO M3 BEIIECTB JaHO B M30OBITKE
(umeeT mpuMecH).

16

Teopus xumudeckoro crpoeHus coequHennit A.M. bytneposa.

17

B3aumHoe BiMsHUE aTOMOB B MOJIEKYJIaX OPIaHUYECKUX U HEOpraHUue-
ckux BemecTB. UHAYKIMOHHBIM U Me30MepHBIN 3 dexTsl. CTepeopery-
JISIPHOCT.

18

[Tonumepsbl OpraHMvyecKre U HeopraHuyeckue. BaxxHenlme noJmumepsl.
Bupl nosimmepoB, miacTMace, BOJIOKOH.

19

IIpakTnyeckas padora Ne 1. PacriozHaBaHne 11acTMacc ¥ BOJIOKOH.

20

Xumunyeckue peakiuu. Knaccuduxanus XMMHUECKUX peakiuil B opra-
HUYECKON M HEOPTaHUUYECKOW XUMHUU. | 'OMOI€HHBIE U T€TEPOTreHHBIE Pe-
AKLIMH.

21

CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB: MPUPOIBI
pearupyomux BeIIecTB, KOHIEHTPALUU pearupyroux BelecTB, TeM-
nepatypsl (npasuiio Baut-I'odda), mimomanu peakimoHHONW MOBEPXHO-
CTH, HaJIM4YUs KaTaJau3aTopa.

22-23

Pemenue 3amad mo Teme ((CKOpOCTL XUMHUYCCKUX peaKI.[HfI».

24

IIpakTnueckas padora Ne2. VccnenoBaHue BIUSIHUS pa3Tu4HbIX Qak-
TOPOB Ha CKOPOCTb XMMHUYECKON pPEaKIINH.

25

KaranuzaTtopsl u katanus3. DHeprus aKTUBALUH. AKMUBUPOBAHHBI KOM-
niexc. Ponp karamm3atopoB B MPHUPOJIE W MPOMBIIIJIEHHOM TTPOU3BO/I-
CTBE.

26

Tennobie 23HEKTh XUMHUYECKUX peakiuil. TepMoXuMUYecKrue ypaBHe-
HUAA.




27-28 | Pemenue pacu€THbix 3aaa4. Pacuérel TeroBoro s dexra. 2

29 B03MOXXHOCTh TNpOTEKAaHUS] XUMHUYECKHX peakuuil. [lowamue 06 3H- 1
manenuu u 3umponuu. Iuepeus I'ubobca. 3akon I'ecca u CIeACTBUSA U3
HETO.

30 Pewmenne 3amau no reme «Tepmoxumusi».

31 OOpatumocTh peakiuii. XuMuieckoe paBHoBecue. CMmeleHne XuMude- 1
CKOTO paBHOBECHS MOJ JACWCTBUEM DPA3IUYHBIX (PaKTOPOB: KOHIIEHTpa-

LMY PEareHTOB WJIU IPOAYKTOB PEAKINU, JaBICHUs, TeMIepaTrypbl. Poib
CMENICHUS] PABHOBECHUS B TEXHOJIOTMYECKUX IPOLECCaX.

32-33 | Pemenue 3a1a4 1o TeMe: «XUMUYECKOE PAaBHOBECHEY. 2

34 JHucnepcHbie cucteMbl. Konnouousie cucmemsl. VICTUHHBIE PacTBOPBI.
PactBopenue kak uszuko-xumudeckuil npomecc. CrocoObl BEIpaKEHUS
KOHLIGHTpAllUd PacTBOPOB: MaccoBas JI0JIsI PACTBOPEHHOI'O BELIECTBA,
MONAPHAS U MOJANbHAA KOHYenmpayuu. Tump pacmeopa u mumpoeéa-

Hue.

35-36 | Pemenne pacu€tHbix 3amad. Pacuétr MaccoBBIX J0JIEH 2JIEMEHTOB B CMe- 2
CH.

37-38 | Pemenue pacu€rHbix 3anad. Pacuérel, CBA3aHHBIE C TIOHATHEM «MAacco- 2
Bas JIOJs». «0ObEMHAS JTOTIS»

39-40 | Pemenue pacu€THbIX 3a7a4. Pacuér MoJsipHON KOHIIEHTPALMU pacTBOpa 2
41 [ToBTOpeHue u 0600IIeHe 3HaHM 10 TeMe: «CTpOCHHUE BEIIECTBAY. 1
42 KonTtpouabHnas padora Ne2 o reme: «CTpoeHHE BEIIECTBAY. 1
43 DJIEKTPOJIMTUYECKAS] TUCCOLMAIIUSI KUCIIOT, OCHOBaHUM U coJieil. Peak- 1

LIUU B paCTBOPAxX 3JIEKTPOJIUTOB.

44 Pemenne 3anad no reme «/loHHBIE ypaBHEHUS PEAKIIUII». 1

45 KauecTBeHHbIE peakiii Ha HOHBI B PACTBOPE. 1
KucnoTHo-ocHOBHBIE B3aUMOEMCTBHSI B pacTBOpax. AM(OTEPHOCTb.

46 IIpakTnyeckas padora Ne3. KauecTBeHHBIE peakllMM Ha HEOpraHU4e- 1
CKHE BEIIECTBA U NOHBIL.

47 Bonopoansrii nokasarens (pH) pacrBopa. MoHHOE pon3BeieHre BObI. 1

48 Pemenue 3ana4 no teme: «BogopoHblil MOKA3aTENb. 1

49 I'unponu3 Heopranmueckux BemecTB ['muaponus coneil. HeoOpaTumblit 1
rusiponn3. OOpaTUMBI THAPOIIN3 COTIEH.

50 I'uiponu3 opraHnyeckux COoelMHEHUH. 3Haue€Hue TUApoin3a B OHONO- 1
TMYECKUX OOMEHHBIX mpolueccax. [IpuMeHeHne ruaponansa B MPOMBIII-
JIEHHOCTHU

51-52 | Pemenue 3anayd no reme «l uapoaus».

53 IpakTuyeckas padora Ned. PemieHue sKcieprUMEHTABHBIX 3a7a4 I10 1
teMe «I ' uaponusy.

54 OKHCIINTENBHO-BOCCTAHOBUTENBHBIE PEAKIMU B IPUPOJE, IMPOU3BOJI- 1
CTBEHHBIX IpoIleccax M JKU3HEAEATENbHOCTH opraHu3MoB. [lonstue o6
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSIX.

55 OxucneHne ¥ BOCCTaHOBJIEHHE, OKUCIMTENL U BOCCTaHOBUTENb. [loBe- 1
JIeHHE BEILEeCTB B cpefax ¢ pa3HbIM 3HaueHueM pH. Oxucaumenvho-
8o0ccmaHo8umenbHblll nomenyuan cpeosvl. JJuazpamma I1ypos.

56 MeTo/1bl 37IEKTPOHHOTO U 371eKMPOHHO-UOHHO20 DaaHca. 1

57-58 | Pemenue 3amau no teme: «OKUCIUTEIBHO —BOCCTAHOBUTEIBHBIE pEaK-

LUK,




59 lNanpBannyeckuil MeMeHT. XUMUYECKHEe UCTOYHUKU ToKa. Cmanoapm- 1
HbIlL 8000POOHBIU 1eKkmpod. Cmanoapmubwlil 31eKmpOoOHbl NOMEHYUATL
cucmemvl. Psio cmanoapmuwix 21ekmpoonvix nomenyuanos. Hanpaene-

HUe OKUCTUMENTbHO-80CCNAHOBUMENbHBIX PEaKyUl.

61 DNeKTponn3 pacTBOPOB M paciuiaBoB cojei. IIpaktuueckoe mpumene- 1
HUE JIEKTPOJIN3a AJIs MOJIyYEeHHUs LIEIOYHbIX, IEJI0YHO3EMENbHbBIX Me-

TAJUIOB U AJIFOMHUHMUSL.

62 Koppo3ust MeTamioB: BHIBI KOPPO3UHU, CIIOCOOBI 3alIUTHl METAJUIOB OT 1
KOppPO3HH.

63 [ToBTOpenue u 0000IIEHNE 3HAHUH 110 TeMe: «XUMHUECKUE PEaKIIum». 1

64 KonTtpouabnas pa6ora Ne3 o reme «XUMHUECKHE PEAKLIUN. 1

65 Krnaccudukanys HeopraHnueckux BelIeCTB 1

66 Krnaccudukanus opraHnueckux BEIIeCTB 1

67 Mertaiutel. [Tonoxenune meramnoB B [lepruoandeckoi cucteme u cTpoe- 1
Hue ux atoMoB. O01me pu3nyeckue CBOWCTBa METAIIJIOB

68-69 | OOuue xuMuyeckue cBocTBa MeTaylIoB. OKCHUJIBI U THAPOKCHBI Me- 2
tauioB. OO1Me crocoObl MONY4YeHUs METAIIIOB. MeTamyprusi: mupo-,
THJIPO- U 3JIEKTpoMeTautyprusi. YepHas ¥ LIBETHAsi METaJLTyprusl.

70 O6mas xapakrepuctuka 31eMeHToB [A—IITA-rpynn. Okcuabl U nepok- 1
CU/bl HaTpus U Kanus. PaciosHaBaHue KaTHOHOB HaTpus U Kanus. Coiau
HaTpusl, Kajus, KaJIbLIUsS U MarHus, UX 3Ha4€HUe B IPUPOJE U )KU3HU
4eJlIoBeKa

71 JKecmrxocmub 600vl u cnocobvl ee yempanenus. KomniekcHvle coeoune- 1
HUS antoMUHUA. Anromocunuxkamaol

72 Mertannst IB-VIIB-rpynn (Mens, HMHK, XpoM, Mapraneir). OcoOeHHOCTH 1
cTpoeHust aromoB. O0mue pusnueckue u xuMudyeckue cpoicraa. [lomy-

YEHHE U IPUMEHEHHUE.

73 Oxcuapl U TUIPOKCUIBI STUX METAIIJIOB, 3aBUCUMOCTh UX CBOICTB OT 1
CTEIIEHH OKUCJICHHUs JIEMEHTa. BaxkHelmue comnu.

74 OxucnuTenbHble CBOMCTBA COJIEH XpoMa M MapraHiia B BbICILIEH CTere- 1
HU OKHcIeHusl. Komniexchvle coeOuneHus xpoma.

75 Pemenue 3anau no reme: «MeTaib. 1

76 IIpakTnyeckas padora NeS. Pemenue sKkCriepuMeHTaJIbHBIX 33124 110 1
TeMme «MeTaub.

77 Hemeramnsl. [Tonoxenne HemetamioB B [lepuoauueckoit Tabnuue. du- 1
3UYECKHE U XUMUYECKUE CBOKCTBAa HeMeTalIoB. OO011ast XapakTepucTHuKa
aneMeHToB I[VA-rpynmsl. CBONCTBA, IOIY4EHHE U IPUMEHEHNUE YIIISL.

78 CuHTe3-ra3 Kak 0CHOBa COBPEMEHHOM MPOMBIIUIEHHOCTH. AKTUBHPO- 1
BaHHBIN yrosb Kak aacopOeHt. Hanocmpyxmypol. Mupossie docmuoice-

HUS 8 001ACMU CO30AHUS HAHOMAMEPUATLOS.

79 OnekmponHoe cmpoenue MOoaeKyavl yeapHo2o 2asa. Ilonyuenue u npu- 1
MeHeHue y2apHo2o 2a3a. buonorndeckoe AeMCTBUE yrapHOTO rasa.

80 KapOunp! kanbius, amroMuHES 1 xKene3a. KapOoHaTsl U ruipokapOoHa- 1
Tb1. Kpy2osopom yanepooa 6 scusoti u nedxcusol npupode. KauecteH-

Hasl peaKIys Ha KapOOHAT-HMOH.
81 Pemenue pacuérHpix 3a1a4. Pacuérbl 00bEMHBIX OTHOLIECHH ra30B Mpu 1

XUMHUYCCKUX PCAKIHAX.




82

Du3nYeCcKre U XMMHUYECKUe CBOMCTBA KpeMHUsl. CHUJTaHbl ¥ CUJIALIUIBI.
Oxkcua kpemuus (IV). KpeMuueBbie KUCIOTHI ¥ uX cosid. CHIIMKaTHBIE
MHUHEpaJbl — OCHOBA 3eMHOM KOpbl. CTEKIJIO U CHIIMKATHAsI TPOMBIIIICH-
HOCTb.

83

O6mras xapakrepuctrka 35eMeHToB VA-rpymmbsl. Hutpuasr. Kaue-
CTBEHHAs peaKIlis Ha MOH aMMOHHUS.

84

A3OTHast KHCJIOTa KaK OKUCIUTeNb. HUTpartel, ux ¢puszndyeckue u XuMu-
4eCKHE CBOWCTBA, TPUMEHCHHE.

85

CgoiicTBa, monyudenue u npumenenue pochopa. @ochun. @ochopusie
u nonudocdopHbie KUCIOTHL. bronornueckas pois Gocdaron

86

OOmas xapakrepucTrka 31eMeHToB VIA-rpymnmel. OcoOble CBOHCTBa
KOHIIEHTPUPOBAHHON CepHON KUCIOThI. KauecTBeHHbIE peakliuy Ha
cynbu-, cyabGuT-, U CyabhaT-nOHbI.

87

O6mas xapakrepuctuka 31eMeHToB VIIA-rpynmnel. OcoOeHHOCTH XH-
MuH propa. ['aroreHoBo10poAbl ¥ UX MOTYYEHHE.

88

l"anoreHoBOIOPOAHBIE KUCIOTHI U UX COJIU. KauecTBeHHBIE peakuy Ha
rajorenua-uonsl. Kuciopoacoaepsxkaiiue coeaunenus xjiopa. [Tpume-
HEHME raJIOr€HOB U UX BAXKHEHIIINX COSOIUHEHUN.

89

bnazopoonvie cazwvi. [Ipumenenue 61a20pooHbIX 2a306. 3aKOHOMEPHOCTH
B U3MEHCHHUHU CBOWCTB IMPOCTHIX BELIECTB, BOJOPOTHBIX COCTUHCHUH,
BBICIIIUX OKCHJIOB ¥ TUAPOKCUAOB. VneHTHHUKAINS HEOPTaHUISCKUX
BEIICCTB ¥ HOHOB.

920

Pemenue pacuérHpix 3a1a4u. Pacuérel Macchl (00bEMa, KOJIMYECTBA Be-
II€CTBA) MPOAYKTA PEaKIiH, eClIi OJJHO U3 BEILECTB JaHO B BUJIE pac-
TBOpA C ONPEAECIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA.

91

IIpakTnyeckas padora Ne6. ['eHeTnueckas CBA3b MEXKIY KilaccaMH He-
OpPraHUYECKUX U OPraHUYECKHUX BEIIECTB.

92

Kountpoabsnas padora Ned no teme: «BemiecTBa 1 X CBOWCTBay.

93

Hayunsie MeTopI MO3HaHUS B XUMHUH. VICTOUHNKH XUMHUUYecKoi HH(Op-
Mmaruu. [Tonck nadopmaluy no Ha3BaHUSIM, UACHTHPHUKATOPAM, CTPYK-
TYPHBIM (popMysIam.

XUMUYECKUHN aHAIIN3, CUHTE3, MOJCIIMPOBAHNE XUMUUECKHUX ITPOLIECCOB
U SIBJICHUM KaK METOJbl HAyYHOT 0 Mo3HaHus. Mamemamuyueckoe mooe-
JIUPOBAHUE NPOCMPAHCIMBEHHO20 CIMPOEHU MONEKY]l OP2AHUYECKUX 6e-
wecms. Cogpemennvie QUUKO-XUMUYECKUE MemOoObl YCMAHO8IeHUs CO-
Cmasa u cmpyKmypbl 6euecms.

94

Xumus u 310poBbe. JlekapcTBa, GepMEeHTbI, BATAMUHBI, TOPMOHBI, MH-
HepaibHble Bojbl. [Tpobiembl, cBA3aHHBIE C IPUMEHEHUEM JICKApCTBEH-
HBIX IIpenapaTtoB. Xumus B MenuuuHe. PazpaboTka nekapcTB. Xumuue-
CKHE CEHCOPBI.

95

Bpennbie mpuBBIYKHY U (PaKTOPBI, pa3pyllatolue 370poBbe (KypeHue,
ynoTpeOeHue aJIkorosisi, HapkoMmanusi ). Parmonansnoe nutanue. [1u-
mieBbie 100aBku. OCHOBBI MUIIEBON XUMHUHU.

96

XuMuUd B TOBCETHEBHOM KU3HU. Motole u yucTsume cpeactra. Pe-
MEeJUICHTBI, UHCEKTULIMIbI. CpecTBa IMYHOM TUTUEHBI K KOCMETHKH.
[TpaBuna 6e30macHO pabOTHI C EAKUMH, TOPIOYUMH U TOKCHYHBIMU BE-
IIECTBAMH, CPEJICTBAMU OBITOBON XHMHHU.




97

XUMHS ¥ CeITbCKOE X031iCTBO. MUHEpaIbHbIC U OPTaHUYECKHe yao0pe-
Hus. CpencTsa 3aluUThl PACTEHUH.

98

XuMUS B IPOMBIIUIEHHOCTH. O01IHe MPeICTaBICHHs O IPOMBIIUIEHHBIX
crioco0ax MOJIy4eHUsI XUMUYECKUX BELIECTB (Ha IpuMepe MPOU3BOJICTBA
aMMHaKa, CEpHOM KUCIIOTHI).

99

[IpombinenHast opranudeckas XxuMus. Celpbe /Ui OpraHM4ecKoi mpo-
MbIIIeHHOCTH. [IpobiaemMa 0TX010B 1 OOOUYHBIX TIPOAYKTOB. Hanboiee
KPYITHOTOHHA)KHBIE MTPOU3BOJICTBA OPraHUYECKUX COEITMHEHUH.

100

Xumust 1 sHepreTuka. [IpupoHbIe HCTOYHUKH YTiieBo10po1oB. [Tpu-
POIHBIN ¥ MOMYTHBIA HE(PTIHOMN ra3pl, KX COCTaB U Ucoib3oBanue. Co-
ctaB He(TH U ee nepepadoTka. Hedprenpoaykrsl. OkTaHOBOE YKCIIO OCH-
3uHa. OxpaHa OKpYKarollei cpeasl npu HedrenepepaboTKe U TpaHC-
MOPTHPOBKE HE(YTEIPOTYKTOB. AITbTEPHATUBHBIC HCTOYHUKH YHEPTUH.

101

Xumus B crpoutenscTBe. Llement. beron. [Togbop onTuMansHBIX CTpO-
WUTEJBHBIX MAaTEPUAJIOB B IPAKTUYECKOM AESITEIbHOCTH YEJIOBEKA.

102

XUMHSL U 9KOJOTHA. XMMUYECKOe 3arps3HEHHe OKPYKAroIeH Cpelsl U
ero nocineacteua. Oxpana ruapocdepsl, TOUYBBI, aTMOC(epsl, (HIOPHI U
(bayHbI OT XMMHUYECKOTO 3arpsi3HEHHUSL.
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