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1. IInanupyemoie pezyvivmamol uzyueHus npeomema « Xumusi)

BeinyckHMK Ha yriiy0JIeHHOM YPOBHE HAYYMTCH:

— packpblBaTh Ha INpUMEpax poJib XUMHH B (POPMHUPOBAHMH COBPEMEHHOW HAY4HOI
KApTUHBI MUPA U B IPAKTUYECKOM AEATEIbHOCTHU YEJIOBEKA, B3aUMOCBSI3b MEKIY XUMUEN
U JPYTMMH €CTECTBEHHBIMU HAyKaMU;

— HWIUIIOCTpUPOBATh Ha INpHUMEpax CTAaHOBJICHHUEC WU 3BOJIFOIIUIO OpFaHquCKOﬁ XHUMHH KakK
HAYKH Ha pa3JIMYHbIX HCTOPUUYCCKUX dTallaX €€ pa3BUTUA,

— YCTAHaBJIMBATb NPHUYINHHO-CJICACTBCHHLIC CBsA3HU MCKAY CTPOCHUCM aTOMOB
XUMHUYCCKUX DJJICMCHTOB W IMCPHUOIUYCCKUM HN3MCHCHUCM CBOMCTB XHMHUYECKHUX
9JICMCHTOB U UX COCI[I/IHGHI/Iﬁ B COOTBETCTBHH C ITOJIOKCHUEM XUMHUYCCKUX 3JICMCHTOB B
HepI/IO,I[H‘leCKOfI CHUCTEMC,

— AHaIM3UpOBATh COCTAB, CTPOCHUE K CBOMCTBA BEUIECTB, MNPHUMEHSAS IOJOKECHUS
OCHOBHBIX XMMHYECKUX TEOPUN: XMMHUYECKOTO CTPOCHMSI OPraHUYECKUX COCAUHEHUN
AM. DbByrtnepoBa, CTpOEHMS aroMa, XHUMHYECKOM CBSI3U, DSJIEKTPOJIUTHYECKOU
JMCCOUMAIMU KUCIOT U OCHOBAHWMW; yCTaHABJIMBAaTh MPUYMHHO-CJIECJACTBEHHBIE CBA3U
MEXy CBOMCTBAMH BELIECTBA U €r0 COCTABOM U CTPOEHUEM;

— TNPHUMEHATH NPABWIA CUCTEMAaTUYECKOM MEXIYHApOJIHONW HOMEHKJIATYphl KaK CpPEACTBa
pa3nuyeHns U UISHTU(UKAIIMY BEIECTB MO UX COCTaBY U CTPOCHUIO;

— COCTaBJIATDb MOJICKYJIAAPHBIC U CTPYKTYPHBIC (bOpMy'J'ILI HCOPIraHNYCCKUX U OPraHUYCCKUX
BEIIECTB KaK HOCHUTENeH HH(bOpMaL[HH 0 CTpOCHHHM BCIICCTBA, €TI0 CBOMCTBAx H
MPUHAIJIC)KHOCTU K OIIPCACICHHOMY KJIACCY COGI[I/IHGHPIfl;

— OOBSICHATH MPUPOIY M CHOCOOBI 00pa30OBaHUSI XUMHUYECKOW CBS3U: KOBAJICHTHOU
(MONsIpHOM, HEMOJSIPHOM), HWOHHOM, METAJUIMYECKOM, BOJOPOJHOM — C LEJbI0
OIIpEeAEICHUS] XUMUYECKON aKTUBHOCTH BEILIECTB;

— XapakTepu3oBaTh (GU3NYECKUE CBOWCTBA HEOPIaHMUYECKUX M OPraHMYECKHUX BEIIECTB U
yCTaHaBJIMBaTh 3aBUCUMOCTb (PM3MUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIIMUECKON
pELIETKH;

— XapakTepu3oBaTb 3aKOHOMCPHOCTH B H3MCHCHHUH XHUMHYCCKUX CBOICTB IMPOCTBIX
BCIICCTB, BOOOPOJHBIX COGHHHCHHﬁ, BBICHIUX OKCUIA0OB U TUAPOKCUIOB,

— MPHUBOJAUTH IPUMEPHI XUMUYECKUX PEAKIINNA, PACKPBIBAIOINX XaPAKTEPHbIE XMMUUECKHE
CBOMCTBAa HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB U3YUYEHHBIX KJIACCOB C LENBIO UX
UIACHTUPUKAIUN U 00bACHEHUS 001aCTH TPUMEHEHUS;

— OHnpCACIATb MCXaHU3M PCAKIUH B 3aBUCUMOCTHU OT YCJIOBI/Iﬁ MMPOBCACHUA PCAKIIUU U
IMPOTrHO3UPOBATHE BO3MOXKHOCTH IIPOTCKAHUA XHMUUYCCKHX peaKHHI)’I Ha OCHOBEC THIIA
XHUMHUYECKOM CBSI3U M aKTHUBHOCTHU PCarcHTOB;

— YCTaHaBIMBAaTh 3aBUCHMOCTb PEaKI[MOHHON CIOCOOHOCTH OPTraHUYECKUX COSTUHEHHN OT
XapakTepa B3aUMHOTO BJIMSHHUS aTOMOB B MOJIEKYJIaX C II€JIbIO MPOTHO3HPOBAHUS
IIPOJYKTOB PEAKIUY;

— YCTAHaBJIMBATL 3aBUCHUMOCTb CKOPOCTU XHUMHYECKOMN pCeakimn "W CMCIICHHUA
XAMHUYCCKOIO PABHOBCCHA OT Pa3IMYHBIX (I)aKTOPOB C [OCJIbIO ONPCACIICHUA
OIITUMAJIbHBIX yCJIOBPIfI MPOTCKAHUSA XUMHUYCCKUX IMMPOLICCCOB;



YCTaHaBJIMBAaTb T'CHCTHUYCCKYIO CBA3b MCXKAY  KiIacCaMHW  HCOPraHHMYECKHUX U
OpPraHN4Y€CKUX BCIICCTB IJIA 000CHOBaHMUS HpHHHHHHaHBHOﬁ BO3MOXHOCTH IMOJIYYCHHA
HCOPraHNYCCKUX U OPraHUYCCKHUX COCQUHEHMI 3aJaHHOIO COCTaBa M CTPOCHUSA; —
HO,I[6I/IpaTI) pE€arcHThel, yCJIOBHUA W OHNPEACIATH HNPOAYKTHI peaKHHﬁ, ITO3BOJIAIOIIUX
pCain30BaThb J'Ia60paTOpHI)IC U IIPOMBIIIIICHHBIC CITIOCOOBI IMOJIYYCHUA BayKHEHIITNX
HCOPraHN4YCCKUX U OPraHNYCCKUX BECIICCTB,

OIIPECACIIATH XapaKTEP CPCAbl B PE3YIIBTATC TKMAPOJIN3a HCOPraHUYCCKHUX U OPraHUYCCKUX
BCIICCTB U ITPUBOJUTH MIPUMEPHBI THAPOJIN3a BEIICCTB B HOBCCZ[HGBHOﬁ JKHM3HH YCII0BCKa,
OHOJIOTHYECKUX OOMEHHBIX nponeccax v MpOMbIIIIICHHOCTH,

MIPUBOAUTE IMPUMEPBI OKHCIHUTCIBHO-BOCCTAHOBUTCIBHBIX peaKI_II/If/'I B IIpHupoac,
IIPOU3BOJACTBCHHBIX IIPOLECCAX U JKUZHEACATCIbHOCTH OPraHu3MOB;

00OCHOBBIBATH IMPAKTUYCCKOC MCIIOJIb30BAHHUE HCOPraHUYCCKUX HW OpPraHUuYCCKUX
BCIICCTB U UX peaKHI/Iﬁ B IPOMBIIIJICHHOCTHU U 6I)ITy;

BBIIIOJIHAT ~XUMHUYECKMM AOKCHEPUMEHT [0 paclo3HaBaHUI U MOJYYEHHIO
HEOPraHMYeCKUX U OPraHMYECKMX BEILIECTB, OTHOCALIMXCS K PAa3JIMYHbIM KjaccaMm
COEMHEHUI, B COOTBETCTBHM C IpaBWIaMM M INpueMaMu Oe30MacHOil paboThl C
XMMHUYECKMMH BEIECTBAMHU U JIAOOPATOPHBIM 000PYAOBAaHUEM;

MPOBOAUTh pacueThl Ha OCHOBE XHMMHUYECKUX (OpPMYJT M YpaBHEHHMH peakIuil:
HaxO0KJICHUE MOJICKYJIAPHON (hOPMYIIbl OPTaHUYECKOTO BEIIECTBA IO €r0 TUIOTHOCTH U
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJASIIUX B €r0 COCTaB, WJIU MO MPOIYyKTaM CTOpPaHUS;
pacdeTsl MaCCOBOM JTOJIA (MAaCChl) XUMUYECKOTO COCTMHEHUS B CMECH; PACUYEThl MACCHI
(o6bema, KoJIMYecTBa BEIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO M3 BEIIECTB JIaHO B
M30bITKE (MMEET MPUMECH ); paCueThl MACCOBOM MM OOBEMHOMN JTOJU BBIXO/a MPOIYKTA
peaKiuu OT TEOPETHYSCKH BO3MOXKHOIO;, pPACUYeThl TEIIOBOrO 3(QeKTa peaKivw,
pacueTsl OObEMHBIX OTHOIIEHHI Ta30B MPH XUMUYECKHX PEaKIHUAX; pacdeThl MacChl
(oOBeMa, KOJTMYEeCTBA BEIIECTBA) IPOIYKTA PEAKIINH, €CITH OJTHO U3 BEIIECTB IAHO B BUJIE
pacTBOpa € ONMpPENETIEHHOW MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA;

HUCIIOJIb30BAaThb MCETOAbI HAYYHOTO IIO3HAHHA: aHaliu3, CHUHTE3, MOIACIUPOBAHUC
XUMHYCCKUX ITPOLECCCOB U SIBIICHUI — IIpU pCHICHUU

yu4eOHO-UCCIEI0BATENbCKUX 3a/lad M0 M3YYEHHMIO CBOMCTB, CIIOCOOOB MOJyYEHUS U
pacno3HaBaHUsl OPraHUYECKUX BEUIECTB;

BJIAACTH IMpaBUJIaMH Oe3omacHOro O6paHICHI/I5[ C ¢IKHMMH, TOPHOYMMHU U TOKCUYHBIMU
BCIICCTBaAMH, CPCACTBAMU OBITOBOI XHUMHU,

OCYILIECTBIATh MOUCK XMMHMYECKOW HMH(pOpMAlMU MO HAa3BaHUSAM, HACHTH(PHKATOpaM,
CTPYKTYpPHBIM (hOpMYyJIaM BELIECTB;

KPUTHYECKH  OLIEHUBaThb M  MHTEPHPETHPOBATH  XUMHUECKYI0  HH(POPMALHUIO,
COJIepKalIyI0Cs B COOOIICHUAX CPEACTB MaccoBOi nHpopmaruu, pecypcax MurepHera,
HAy4YHO-TIOMYJISIPHBIX CTAaThsIX C TOYKU 3PEHMS] €CTECTBEHHOHAYYHOUW KOPPEKTHOCTU B
LEJIAX BBISIBJICHUS OIIMOOYHBIX CYKICHUN U (POPMHUPOBAHUS COOCTBEHHOM MO3UIMU; —
yCTaHaBJIMBATh B3aUMOCBSI3U MEXKAY (PakTaMu U TEOPHEH, MPUUUHON U CIESICTBHEM IIPU
aHaJIn3e MPOOJEMHBIX CUTyalluid U 0OOOCHOBAaHUM NMPUHUMAEMBIX PEIICHUN Ha OCHOBE
XUMHUYECKHUX 3HAHUI;

NpEACTABJIATH MIYTU PCHICHUA r100aIbHBIX HpO6J’I€M, CTOAINUX Hepe YCIIOBCUCCTBOM, U
MEPCIICKTUBHBIX HaHpaBJ'IeHI/Iﬁ Pa3BUTHA XHUMHYCCKHUX TCXHOJ’IOFI/If/'I, B TOM 4YHCIJIC



TEXHOJIOTHH  COBPEMEHHBIX MAaTepUaJOB C Pa3IUYHONH  (YHKIMOHATHLHOCTHIO,
BO300OHOBIISIEMBIX HCTOYHHUKOB CHIPbs, TIEPEePaOOTKH M YTUIU3ALUN TPOMBIIUICHHBIX U
OBITOBBIX OTXOOB.

BbIHyCKHl/IK Ha yFJIyﬁJIeHHOM YPOBHE MMOJYYUT BO3MOKHOCTb HAYYUTHCH:

—  ¢opmynuposame yenv uccie0osanus, 6vl08USAMb U NPOBEPAMb IKCNEPUMEHMANLHO
2Unome3swvl 0 XUMUYECKUX CBOLICMBAX 8eujecme Ha OCHO8e UX COCMABA U CMPOeHUs, UX
CNOCODHOCMU 6CMYNAMb 8 XUMUYECKUEe peakyuu, 0 xapakxmepe u npoOYKmMax pasiuiHbix
XUMUYECKUX peaKyuil;

—  CamMocmosmenvHo NIAHUPOBAMb U NPOBOOUMb  XUMUYECKUe IKCNepUMEHmbl C
cobnooenuem npasun 0e30naAcHoOU  pabomwvl ¢ ewpecmeamu U aAAOOPAMOPHLIM
0bopyoosanuem,

— UHmepnpemupoeanio OaHHble 0 cocmase u CMmMpoeHUuUUu seuyecnie, NoJIYy4eHHvle C NOMOULbIO
COBPEMEHHDBbIX cﬁu3uK0-xuMuquKux Memodos;

— onuceleambv cocmosiHue OJIEKMPOHA 6 amome Ha OCHoO6e COBPEMEHHDbLX
K6AHMOB0OMEXAHUYECKUX npedcmaeﬂeﬁuﬁ 0 CcmpoeHuu amoma 015l 00bsCHEeHUs
pe3yiomamoe CneKmpajlbHo2co aHalu3a eewecms,

— Xapakmepuzoeambsvb pOJib a30mocodep9fcau;ux cemepoyuUKiudecKux coeouHenull U
HYKJIEUHOBbIX KUciom Kak savicHetuux OUOIO2UYeCKU aKMUBHbLX seuecms,
NPOcHO3UPOBANtb 603MONCHOCMb NPOMEKAHUA OKUCTIUMENIbHO- 60CCMAHOBUMENbHbBIX
peam;uﬁ, Jexcaujux 6 ocHoee npupodﬁblx u npOuS’GOdCWl@@HHblx npoyeccos.

Yrayo0aeHHblil ypoBeHb OCHOBBI OPraHU4eCKOl XUMHU

[losiBIeHHE M pa3BUTHE OPraHUYECKONW XMMHM Kak Hayku. [IpeameTr opraHndeckor XMMHH.
MecTto ¥ 3Ha4Y€HHE OPraHMYECKOW XMMHUU B CHCTEME €CTECTBEHHBIX HayK. B3anmocBs3b
HEOPraHWYECKUX U OPTaHUYECKHUX BELIECTB.

XHMMHUUYECKOE CTPOCHUE KaK IOPAINOK COCAMHEHMS aTOMOB B MOJIEKYJIE COIJIACHO HX
BaJICHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUECKOTO CTPOEHUSI OPraHUYECKUX COCTUHEHHM
AM. ByrnepoBa. YrinepoaHslii CKEIET OpraHMYeCKON MOJeKyibl. KpaTHOCTh XUMHUYECKON CBSA3H.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHMUYECKOTO CTPOEHHsS MojeKyl. M3omepuss U H30MeEpHI.
[Tonsatue o pyHKuMOHANBHOI rpymnme. [IpuHIMITEL KiTaccu(UKAUU OpraHMYeCKUX COeAMHEHUM.
MesxayHapoiHasi HOMEHKJIATypa U PUHIMITEI 00pa30BaHUs Ha3BaHUN OPraHMYECKUX COEAMHEHUM.
Knaccudukanms u o0cobeHHOCTH OpraHnueckux peakiuii. Peakiimonnsie 1ieHTpsl. [lepBoHavyaibHbIe
MIOHATHUA O TUIIAX U MEXaHU3MaX OPraHUYECKUX peakuuil. [ OMOIUTHYECKUN U reTePOIUTUIECKUN
pa3pbIB KOBAIEHTHON XUMUYECKOil cBsi3u. CBOOOAHOPAAMKAIBHBINA M MOHHBIA MEXaHU3MBbI PEaKIUH.
[Tonsarue o Hykieoduie 1 3IeKTpoduIe.

3
AnkaHpl. DJIEKTPOHHOE€ U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl MeTaHa. Sp -

rubpuansanus opoburaneii atoMoB yrieposaa. ['omonornueckuii psa u oOmiast popmysia alKaHOB.
Cucrematnueckass HOMEHKJIATypa allKaHOB W paauKaloB. l3omepus yriepomHOro CKejeTa.
duznyeckue CBOMCTBA alIKaHOB. 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX CBOMCTB. XMMHUYECKHE
CBOMCTBA aJIKaHOB: T'aJIOTEHUPOBAHUE, ETHIPUPOBAHUE, TEPMUUECKOE PA3I0KEHHUE, KPEKUHT KaK
CIOCOOBI MOJIyYeHUs BaKHEMIINX COEJUHEHHM B OpraHM4YecKoM CHHTe3€. |'OpeHHe ajJKkaHOB Kak
OJIMH M3 OCHOBHBIX MCTOYHHUKOB TEIJla B MPOMBIIUIEHHOCTH U ObITy. M30Mepu3anus kak crnocod
MOJTyYEHHsI BBICOKOCOPTHOTO OeH3uHa. MexaHu3M peakuuu cBOOOJHOPAJANKAIBHOIO 3aMEIEHUs.
[Tonyuyenue ankanoB. Peaknus Bropna. HaxoxaeHue B mpupojie u IpUMEHEHUE aJKaHOB.



Huxnoankanpl. CTpoeHHE MOJEKYT IUKIoankaHoB. OOmas ¢opMyna UKIOATKAHOB.
Homenkinarypa nukinoankaHoB. M3oMepusi HUKIIOANKaHOB: YIJIEPOJIHOIO CKEJIETa, MEKKIaccoBasl,
MPOCTpaHCTBEHHAsA (yuc-mpanc- wuzoMmepusi). Crneunduka CBOMCTB NMKIOAIKAHOB C MaJlbIM
pa3MepoMm 1ukia. Peakuuy npucoeIMHEHUs U PaauKaIbHOTO 3aMELLECHHUS.

2
AJKEHEI. :‘)HCKTpOHHOB M I[POCTPAHCTBEHHOE CTPOCHHE MOJICKYIbl JTHUJICHA. SP -

ruOpuau3anust opOutaneit aromoB yriaepona. O- u O-cBsa3u. I'omomormueckuit psim u oOmias
¢dopmyna ankenoB. Homenknarypa ankeHoOB. V3omepus ajqkeHOB: YIrJIepOJHOTO CKelleTa,
MOJIOKEHUST KPAaTHOM CBSA3M, NPOCTPAaHCTBEHHas (yuc-mpaHc- HW30MEpHs), MEXKIaccoBasl.
du3ndyecKkue CBOWCTBA AIKEHOB. Peakmuu 3IeKTpOGUIBHOTO MPHCOSAMHECHUS KaK Crocod
noyiydeHus: (YHKIUMOHAIBHBIX MPOU3BOAHBIX YriaeBoaopoAoB. IlpaBuino MapkoBHUKOBa, €ro
JJIEKTpOHHOE oO0ocHOBaHWe. Peakuumum okuciaeHuss © nonuMmepusanuu. [lommdThineH Kak
KPYIIHOTOHHQXKHBI HPOAYKT XHMHUYECKOro Mpou3BojcTBa. [IpoMbliieHHble U 1a00paTOpHBIE
CTOCOOBI OTYYEHHUs AKEHOB. [Ipasuno 3atiyesa. IIpuMeHeHNE aTKEHOB.

Anxanguensl. Knaccuduxanus ajkaaineHoB 10 B3aMMHOMY PACIIOJIOKEHHUIO KPaTHBIX CBsI3ei
B Mojekysne. OCOOEHHOCTH 3JIEKTPOHHOTO U IPOCTPAHCTBEHHOI'O CTPOEHHUS COIPSIKEHHBIX
ankanueHoB. Obmas ¢popmyna ankaaueHoB. HoMeHknatypa u usomepus ankaaueHoB. Ouszndeckue
CBOMCTBA aJKAIMEHOB. XUMHUYECKHE CBOMCTBA

QIKaJIMEHOB: pEaKIUU TNpUCOeNUHEHUs (TUAPUpPOBAHHE, TAJIOICHUPOBAHHUE), TOPEHUS U
nonuMepuzaiu. Bxiang C.B. JlebeneBa B monydeHne CHMHTETHUYECKOTO Kaydyka. Bynkanuzarus
Kayuyka. Pesmra. MHOrooOpa3ue BUAOB CHHTETHYECKHX KayIyKOB, UX CBOWCTBA W MPHUMCHCHHE.
[Tonyuyenue ankagueHoB.

ANKMHBL. DJEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJbl alEeTUJICHA.
Sprubpuan3anus opourtaneir aroMoB yriaepoaa. ['oMonoruueckuii psix u odmas GopMylia aIKUHOB.
Homenkinarypa. M3omMepusi: yriepogHoro ckeiera, MOJOKEHHUS KPaTHOM CBSI3U, MEXKKJIaccoBasl.
®uU3NYECKUE CBOMCTBA aAJJKUHOB. XUMUYECKUE CBOKMCTBA AJIKHHOB: PEAKIMU TMPUCOCIUHECHUS Kak
croco® MoTy4YeHHs MOJMMEPOB M JAPYTUX IOJIE3HBIX MPOAYKTOB. Peakuuu 3amerienus. ['openue
aleTuiIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYpHOTO TUTAMEHHW Il CBAapKH M PE3KH METaJIJIOB.
[Tonyuyenue aneTuieHa NUPOIU30M METaHa U KapOUAHBIM MeTo/IoM. [I[pruMeHeHue aneTuiieHa.

Apensl. Ucmopusa omxpuimus 6en3ona. COBpeMEHHBIE PEJICTaBICHUs 00 IEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpOeHHMH OeH3osa. M3omepus 1 HOMEHKJIaTypa roMosioroB Oexzona. O6mas
dbopmyna apeHoB. Dusznueckue CBOWCTBa OeH301a. XUMHUYECKHE CBOMCTBAa OEH30Ja: peaKinu
ANMEeKTPOPUIBHOTO 3aMelleHus] (HUTPOBAaHME, TaJOT€HUPOBAHWE) KaK CHoco0 TMOTy4eHUS
XUMHUYECKUX CPEJCTB 3aIIUThl PACTCHUI; TPUCOCTUHEHUS (TUIPUPOBAHKE, TATIOTCHUPOBAHNE) KaK
JI0Ka3aTeNbCTBO HEMpeNeNnbHOro xapakTepa OeH3ona. Peakmus ropenus. [lomydenune Oenzorna.
Ocobennocmu xumuyeckux ceoucme monyoad. BzauMHoe BIHSHHE aTOMOB B MOJIEKYJIE TOJIYOJIa.
Opuenmayuonnvie s¢ppexmul 3amecmumerneti. [IpuMeneHre romoaoros 6eH3071a.

Cnuptel. Krnaccuduxarusi, HOMeHKIaTypa chnupToB. ['omonormyeckuil psan u obuias
dbopMyna mpenenbHBIX OJHOATOMHBIX CHUPTOB. M3omepus. Dusznueckue CBOIMCTBA MpeeIbHBIX
OJIHOATOMHBIX CIUPTOB. BomoposHast CBS3b MEXIAy MOJICKYJIaMH U €€ BIUSHHE Ha (PU3NYECKue
CBOMCTBa CIUPTOB. XMMHUYECKHE CBOICTBA: B3aUMOJICHCTBUE C HATPHEM KaK cioco0 yCTaHOBJICHUS
HaJU4usl THAPOKCOTPYNIIBI, C TaJIOT€HOBOJIOPOJAAMH KaK CIOCO0 TOJNyYeHUs] DPACTBOPHUTENEH,
BHYTPH- U MEKMOJIEKYJISIpHAs AeTUapaTaius. Peakius ropeHus: CupThl KaK

toruBo. [lomyuenue aTaHomNa: peakius OpOXKEHUs TIIFOKO3bI, TUApaTamnus dTuieHa. [Ipumenenue
MeTaHoia U 3TaHoyia. DU3MOIOrMYecKoe IEMCTBUE METAaHOJIA M ATaHOJIa HA OPraHU3M YeJIOBEKa.
OTUICHIINKONb ¥ TIMIEPUH KaK TMPEACTaBUTENH TMPENeIbHBIX MHOTOATOMHBIX CIHPTOB.
KadecTtBeHHasi peakiiusi Ha MHOTOAQTOMHBIE CIUPTBI U €€ TPUMEHEHHUE JJIsi paclio3HaBaHUS
[JIMIIEPUHA B COCTaBE KOCMETHYECKUX CpeACTB. lIpakTMueckoe MPUMEHEHHUE STUICHTIUKOJIS U
[IIMLEpUHA.



®enon. CtpoeHue moiekyiasl peHosa. BaumHoe BiHMsHHE aTOMOB B MoOJieKyse (eHoa.
dusnueckue cBocTBa (heHoIa. XUMUYECKHE CBOMCTBA (PEeaklny ¢ HaTpUeM, TUAPOKCHIOM HATPHS,
opomom). [Tonyuenue denona. [lpumenenue dpenona.

Anbneruasl 1 ketoHsl. Knaccudukanus anpaerusioB U keToHOB. CTpoeHHe HpeaebHBIX
QIbJIETHJIOB.  DJEKTPOHHOE W  IMPOCTPAHCTBEHHOE CTPOCHUE KApOOHUJILHOW  TPYIIIBI.
I'omonoruueckuii psg, obmas ¢popmyrna, HOMEHKIATypa W HW30MEpHUs HPEACTbHBIX ajbJCTHIIOB.
Pu3nuecKue CBOMCTBA NPEAEIbHBIX albAETUI0B. XMMUYECKHNE CBOMCTBA MTPEACIbHBIX AJIbJIETHI0B:
THJIPUPOBAHNUE; KAUECTBEHHBIE PEAKIIMU Ha KapOOHUIIBHYIO TPYIITY (peaKius
«cepedpstHOrO 3epkanay, B3aumojelictBue ¢ ruapokcuaoM meau (1)) m ux mpuMeHeHue Ui
oOHapyKeHHsI TpeleibHBbIX aJbJCTUIOB B MPOMBIIUICHHBIX CTOYHBIX Bojax. I[lomyueHue
IIpeeIbHBIX aNbJAETHAOB: OKHCIEHUE CIUPTOB, ruapartanus auerwieHa (peakuus Kyueposa).
Tokcuunocts anbruerunoB. Ilpumenenue dopmanbaeruia ¥ aneTalbIeruga. ALETOH Kak
npejacTaBuTeNb KeTOHOB. CTpoeHHe MoJekynbl aneTtoHa. OcOOEHHOCTH peakIuu OKHUCIIECHUS
aueroHa. [Ipumenenue areToHa.

KapOonoBsie kucnothel. Kiaccudpukanus 1 HOMEHKIATypa KapOOHOBEIX KucioT. CTpoeHue
MpeedbHbIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIIbHOW Tpynmbl. ['oMonornyeckuii psag u odmas Gopmyia npeaeTbHbIX 0JJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. PU3NYECKUE CBOWMCTBA MpeNeiIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOMCTBA NPEENbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT (pEakLMU C MEeTaJlllaMH,
OCHOBHBIMH  OKCHJAMH, OCHOBAaHHMSIMH U COJSIMH) Kak TMOJITBEpPXKICHHUE CXOJACTBA C
HEOPraHMYECKUMH KUCIoTaMu. Peakius srepudukanuu u ee o0parumocts. BiusHue 3amecturenei
B YIJIEBOJOPOJAHOM pajivKalieé Ha CHILy KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKUX CBOWCTB
MypaBbUHOUN KUCIOTHL. [lonydyeHne npeaenbHbIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT: OKHCIECHHUE
QJIKaHOB, AJIKEHOB, MEPBUYHBIX CIHUPTOB, albJEru10B. BaxkHelmue npeacraBuTenn KapOOHOBBIX
KHCIIOT: MypaBbHHAsl, YKCyCHas U OeH30iHas. Briciine npenenbHble U HeTpeAenbHbIe KApOOHOBBIE
KUCIOTBl. Onmuueckas usomepus. Acummempuueckuti amom yanepooda. llpuMeHnenne kapOOHOBBIX
KHCJIOT.

CrnoxHuble 3¢upbl 1 xkupbl. CTpOEHHE 1 HOMEHKJIATypa CIIOKHBIX 3(hUpoB. MexKinaccoBas H30MepHs ¢

KapOOHOBBIMU KHcT0TaMU. CIIocCOOBI OTyYeHUS CIIOKHBIX 3(upoB. OOpaTUMOCTh peakun

stepudukanyu. Ilpumenenne caoxHbIX 3(GUPOB B MUILIEBON U nap(roMepHON MPOMBIIIIEHHOCTH. JKupbl
KaK CJI0’KHbIE 3()MPBI TNIMLEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PaCTUTENbHBIE U )KMBOTHBIE XKHUPbI, UX

cocraB. PU3NYECKUE CBONCTBA )KUPOB. XUMUUYECKUE CBOMCTBA KUPOB: THIPUPOBAHUE, OKUCIICHHE.
['uponu3 uinm oMbIIEHHE KUPOB KaK CIIOCOO MPOMBILIUIEHHOTO MOJIYYEHHS COJIeH BBICIIMX KapOOHOBBIX
kuciaot. [Ipumenenue xupoB. MbuUI4 Kak COJIM BBICIIUX KapOOHOBBIX KMCIOT. MoroIIKe CBONCTBA MbLJIA.

VYrneBonwl. Knaccudukarnus yrineBonoB. @u3nyueckue CBOMCTBA U HAXOXK/ICHUE YTIIEBOIOB B
npupozae. I'moko3a Kak anpAerngocnupT. XHUMUYECKHUE CBOWCTBA IUIIOKO3BL:  ayuiuposaHue,
anKuIuposanue, CIMPTOBOE U MOJIOYHOKHCIIOE OpOKeHHE. DKCIepUMEHTalIbHbIE JOKa3aTeNbCTBA
HaJIM4us adbJETUIHON M CIUPTOBBIX Tpymlnl B Iitoko3e. llomyuenue rimrokossl. Ppykmosa Kax
usomep entokosvl. Pubosa u oezoxcupubosa. Baxueimme aucaxapuiabl (caxaposa, Jakmosa,
Manemosa), UX CTpOeHHe U (pu3Myeckue CBOWCTBA. [ 'MIponu3 caxaposbl, JaKmo3wvl, MAlbmOo3bl.
Kpaxman u 1memmono3a Kak OHOJOTHUECKHE TIOJMMEpPbl. XUMHUECKHE CBOICTBa Kpaxmaina
(ruaponus, KauecTBEHHAas peakuus ¢ HOJ0M Ha Kpaxmajl U ee INpHUMEHEHHue g OOHapy>KeHUus
KpaxMayia B NMpOJYyKTax MUTaHHUsA). XUMHUYECKHE CBOMCTBA IEJUIIOJIO3BL: TUIPOJIN3, 00pa3oBaHHe
cinoxHbIX 3¢pupoB. [IpuMmenenne u Ouosormyeckas poyib yrieBofoB. OKHUCIIEHHE YIIEBOJIOB —
MCTOYHUK SHEPIHMM XHMBBIX OpraHu3MoB. [IoHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX Ha IpUMEpe
alleTaTHOTO BOJIOKHA.

WNnentudukanus opraHMYecKUX coeAuHeHH. ['eHeTWdeckas CBSI3b MEXKIY KiaccaMu
OpraHNUYeCKUX COCTUHEHUH.



Awmunsl. IlepBuunblie, BTOpHUHbIE, TpeTUYHbIE aMUHbI. Knaccudukanuss aMUHOB 1O THUITY
YTJIEBOAOPOJIHOTO PaguKaia i YUCIy aMUHOTPYIIN B MOJIEKYJIE. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE TMpeAesbHbIX aMUHOB. (Du3nueckue CBONCTBA aMHHOB. AMHUHBI KaK OpraHHMYecKHe
OCHOBaHUS: pEaKIUu C BOJOW, kucioTamu. Peakuusi ropeHus. AHWIMH Kak MpPEICTaBUTEIb
apomatuieckux aMrMHOB. CTpoeHue aHwInHA. [IpudnHbl OCabieHus] OCHOBHBIX CBOICTB aHWJIMHA
B CPaBHEHUU C aMUHAMH IPeleIbHOro psiia. XUMUYECKHUE CBOMCTBA aHUJIMHA: B3aUMO/JICHCTBUE C
KHUCIOTaMH, OpOMHOW BOJOW, OkucieHue. [lomydyeHne amMHHOB aNKWIMPOBAHWEM aMMHaKa MU
BOCCTAHOBJICHHEM HUTPONPOU3BOAHBIX YIriIeBOA0po10B. Peakuusa 3ununa. [IpumMenenne aMuHoB B
(bapMareBTHYECKONW TMPOMBIIUIEHHOCTH. AHUIUH KAK Cbipbe OJi NPOU3B00CMEAd AHUTUHOBbIX
kpacumeneu. Cunmesvl HaA OCHO8e AHUNUHA.

AmMuHokucinotel u  Oenku. CoctaB U HoMeHkiatypa. CTpoeHHE aMHMHOKHCIOT.
l'oMonoruueckuii psin  TpeneinbHbIX aMHHOKUCIOT. HM30mepus npeoenvbHblX aMUHOKUCTIOM.
Ousnyeckue CBOWCTBA MPEACNbHBIX AMUHOKHCIOT. AMHUHOKHCIOTHI Kak aMpoTepHbIe
opranuueckue coenuHenus. CuHTe3 nentunoB. llentuanas cBs3b. buonormuyeckoe 3HaueHUE
caMUHOKHCIOT. OOnacTy MPUMEHEHHUS aMUHOKHCIOT. belku Kak HpUpOJHBIE OMOTMOIMMEPHI.
CocraB u crpoenue OenkoB. OcHoguble aMUHOKUCIOMbL, 0bpazyruwue Oeirku. XUMUYECKUE
CBOMcTBa O€JIKOB: THAPONU3, [eHATypalus, KaueCTBEHHbIE (LIBETHBIE) peaKkUuu Ha OelKu.
[IpeBpamenust O0enkoB MumM B opranu3me. buomormdeckne GyHKIUU OENKOB. Jocmudicenus 6
U3yYeHUuU Cmpoenus u cunmesa 6eiKos.

Aszomcoodepocawue 2emepoyuriuieckue coeourenus. lluppon u nupuoum: >31eKmpoHHOe
cmpoeHue, apomMamuyeckull xapaxkmep, pasiuyue 8 nposeleHUU OCHOBHbIX cgoticme. Hykneunogvlie
Kuciomoul: cocmag u cmpoenue. Cmpoenue nyknieomuoos. Cocmag nykieunoswvix kuciom ({HK,
PHK). Ponb HYKIeUHOB8bIX KUCTIOM 8 JHCU3HEOesIMeNIbHOCMU OP2AHUZMOS.

BricokoMonekymnspuble coequHeHusl. OCHOBHBIE OHSTHUS

BBICOKOMOJICKYJIIDHBIX ~ COCIMHEHMIA: MOHOMEp, TOJHMEp, CTPYKTYpHOE 3BEHO, CTEIeHb
nonuMepuszauu. Knaccuduxanus nonmumepoB. OCHOBHBIE CITOCOOBI MOTYYEHHS BHICOKOMOJIEKYIISIPHBIX
COEAMHEHUIl: peakluu MOJUMEpHU3alMM U MOJMKOHAeHcanuu. CTpoeHHe M CTPYKTypa MOJIMMEPOB.
3aBHCHMOCTh CBOWCTB TOJMMEPOB OT CTPOSHHS MOJICKYN. TepMOIIaCTUYHBIE M TEPMOpPEaKTHBHBIC
nonuMepsl.  Ilposodsawue opeanuueckue nonumepwvl. Komnozumuvie mamepuanvi. Ilepcnexmugol
UCNnoIbL3068aHUsl KoMnosumuvlx mamepuanos. Knaccudukanus BoJOKOH. CHHTETHYECKHE BOJIOKHA.
[TonmmaupHble U MOTMAMHUIHBIE BOJIOKHA, MX CTpOeHME, cBoicTBa. IlpakTHyeckoe MCHonb30BaHUE
BOJIOKOH. Cunmemuueckue NAeHKU: U30AAYUA OJis1 NPOBOO08, MeMOpanvl OJisl ONpecHeHus 600bl,
3auummusie NIeHKU 01 aemomooOuneli, niacmulpu, xupypeuveckue noesasku. Hoevle mexuonozcuu
OanbHellule2o co8epueHCmME08aHUs NOTUMEPHBIX MAMEPUANOB.

Teoperuyeckue 0CHOBbI XMMHH

Crpoenne BemiectBa. CoOBpeMEHHass MOJZIENIb CTPOEHUs] aroMa. Jlyaln3m 3JeKTpoHa.
Keanmosvie uucna. Pacupenenenne 3JIEKTPOHOB 110 YHEPIETUUECKUM YPOBHSM B COOTBETCTBUU C
INPUHIUIIOM HauUMEHbIIEH SHepruu, npaBuioM XyHAaa W npuHiunom Ilaymu. OcobGenHoctu
CTPOCHHS PHEPreTHUECKUX YpOBHEH aTOMOB d- 371€MEHTOB. DIEKTPOHHAs KOH(UTrypanus aroma.
Knaccudukaius XUMHUECKUX DIIEMEHTOB (S-, P-, d-amemeHThl). OCHOBHOE M BO30Y)KICHHBIC
COCTOSIHUSI aTOMOB. BaneHTHbIe 351eKTpoHBI. [lepuoandeckas cucrema XuMu4eckux 3yemMeHToB . 1.
MenpeneeBa. @usnueckuit cmeica Ilepuonnueckoro 3akona J[.M. MenneneeBa. IlpuuuHbl u
3aKOHOMEPHOCTH M3MEHEHHUSl CBOMCTB JJIEMEHTOB M WX COEIUHEHHI MO MepuojiaM W Tpymmam.
MupoBo33peHueckoe 1 HayqHoe 3HaueHue [lepuoandeckoro 3akona .M. Menneneesa. Ilpocnosul
. U. Menoeneesa. Omxpuvimue HOBbIX XUMUYECKUX INEMEHMNOB.

DneKTpOHHAas MpUpPOJa XUMHUECKOH CBSI3U. DIIEKTPOOTpHUIIaTeIbHOCTh. KoBaneHTHas CBA3b,
€€ Pa3sHOBUIHOCTH M MEXaHHU3MbI 00pa3oBaHUs (OOMEHHBIM W JOHOPHO-AKIENTOPHBIN). MoHHas



CBs3b. Meraummueckas CBs3b. BomopomHasi CBs3b. MeoxcmonexkynsipHble  83aUMO0etCmBUSL.
Kpucrannuueckue u amopdHble BemecTBa. TUIbI KPUCTANTNYECKUX PEIIETOK

(aromHas, MOJIEKYJISIpHAs!, HOHHAs, METAJIMYECKas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTBA
OT THUINA KpHUCTAJUIMUECKON pemerku. I[lpuunabl MHOrooOpasus BemecTB. (CoBpeMEHHbIE
MPEJCTABICHHUS O CTPOCHUU TBEPJBIX, )KUIKUX U Ta3000pa3HbIX BEIIECTB. KuoKue Kpucmaiivl.

XuMHUUecKue peaknuu. ['OMOreHHble W reTeporeHHble peakuuu. CKOpOCTbh peakluu, ee
3aBUCHUMOCTh OT pa3dU4YHbIX (PAKTOPOB: MPUPOIBI PEATUPYIOUINX BEIIECTB, KOHIICHTPAIUH
pearupyromux BellecTB, Temmneparypbl (mpaBuio Baut- [odda), miaomanu peaximoHHON
MOBEPXHOCTH, HAIMYMS KaTalu3aTropa. OHEprus axkTHBALUU. AKMUBUPOBAHHLIUL KOMNIEKC.
Karanuzatops! 1 katanus. Poib kaTann3atopoB B IpUPO/IE U MPOMBIIUIEHHOM IIPOU3BOJICTBE.

Iousamue 06 sumanonuu u sumponuu. Snepeus I uboca. 3axon I'ecca u creCTBUS U3 HETO.
TemnoBbie 3¢ (dexkThl XUMHUECKHX peakiuii. TepMoxumuueckue ypaBHeHus. OOpaTUMOCTb
peakuuil. Xumudeckoe paBHoBecue. (CMelleHHME XHMHUYECKOTO PaBHOBECHS O] JAeHCTBHEM
pa3nuyHbIX  (AKTOPOB: KOHIIGHTPALIMM pEarecHTOB WJIM TIPOIYKTOB PpEaKIUH, IaBJICHHUS,
TeMreparypsl. Poib cMmelieHus: paBHOBECHSI B TEXHOJIOTMUECKUX MPOIIeccax.

JHucnepcubie cuctembl. KonroudHnwvle cucmemul. ViIcTUHHBIE pacTBOpBL. PacTBopeHue kak
¢busuko-xumuueckuid npouecc. CriocoObl BeIpaXKEHHsI KOHIICHTPAIIMK PACTBOPOB: MaccoBasi M0JIs
PacTBOPEHHOTO BEILIECTBA, MOJIAPHAS U MOAANbHASA KOHYenmpayuu. Tump pacmeopa u mumpoganue.

Peaknum B pactBOpax sieKTposnToB. KadecTBEeHHBIE peaknMd Ha HOHBI B PacTBOpE.
KucnorHo-ocHOBHBIE B3aUMOJECHCTBHS B pacTBOpax. AMQOTEPHOCTh. HonHoe npoussedeHnie 800bl.
Booopoonwviti  noxkazamenvs (pH) pacmeopa. lT'unmponus cosedd. 3Ha4YeHHE THAPOJIM3A B
OHMOJIOrMYecKrX OOMEHHBIX Mporieccax. [[puMenenue ruponrsa B MPOMBIILIICHHOCTH.

OKHCINTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIIUU B IPUPO/IE, IPOU3BOACTBEHHBIX MPOIIECCaX U
KHU3HEICSATEIIbHOCTY OPraHu3MOB. OKUCIUMENbHO-80CCMAHOSUMENbHBIUL  NOMEHYUANL  CPeobl.
Huaecpamma Ilyp6>. TloBenenue BemecTB B cpedax C pas3HbIM 3HaueHueM pH. Meronbl
ANEKTPOHHOTO U  91eKMPOHHO-UOHHO20 OanaHca. [anbBaHWMUYECKUH JJIEMEHT. XUMHUYECKHEe
HUCTOYHUKU TOKa. Cmanoapmmuuiii  8000pOOHbIU  I1eKmpoo. CmaHOapmuwlil 21eKmpoOHbll
nomenyuan cucmemsl. Pso cmanoapmuvix  2nekmpoonvix  nomenyuanos. Hanpaenenue
OKUCTUMENbHO- 80CCMAHOSUMENbHBIX peakyull. INEKTPOJIU3 PACTBOPOB M PACILUIABOB COJIEH.
[IpakTHyeckoe NpPUMEHEHHE OJIEKTPONM3a Ui TONYyYEHUS MIETOYHBIX, IIETOYHO3EMENbHBIX
METAJUIOB M aTIOMHHUA. KOppo3usi MeTaisioB: BUIBI KOPPO3WH, CIIOCOOBI 3alIUTHl METANIOB OT
KOPPO3HH.

OCHOBBI HEOPraHUYECKO XUMHUH

O6mas xapakrepuctuka snemeHToB [A—IIA-rpynn. Oxcuapl 1 IepoOKCH bl HATPUS U KaJTusl.
PacnioznaBanue kaTnoHOB HaTpus U Kanusa. Conu HaTpus, Kaiaus, KalblMs U MarHus, UX 3Ha4YeHHE
B NIPUPOZAE U KU3HU uelloBeKa. JKecmkocmb 600bl u cnocobvl ee ycmpawnenus. Komnnexchvle
COeOUHeNUs. AIOMUNHUA. ATTIOMOCUTUKAMbL.

Mertannst IB-VIIB-rpynn (Menp, IMHK, XpoM, Mapraeir). OCOOeHHOCTH CTPOCHHUS
aToMoB. O0mmue gusnyeckue u xumudeckue cBoiictpa. [lonyyenue u npumenenue. OKCUABI U
TUIPOKCHU/IBI 3TUX METAJUIOB, 3aBUCUMOCTb UX CBOWCTB OT CTENIEHU OKHUCIIEHUS DJIEMEHTA.
Baxneiimme conu. OKUCIHUTENBHBIE CBOWCTBA COJIEH XPOMa M MapraHiia B BBICHIEH CTEIIEHU
okucnenus. Komnnexcnvie coeounenus xpoma. O0111as XapaKTepUCTHKa J1eMeHTOB [V A-rpymnmsbl.
CgoiicTBa, moiydyeHHEe W NpuMeHeHue yrias. CHHTEe3-Ta3 KaKk OCHOBAa COBPEMEHHOU
MPOMBIIIICHHOCTH. AKTUBUPOBAaHHBIM Yroib Kak aacopOeHt. Hanocmpyxmypwi. Mupogvie
oocmudiceHusi 6 001acmu CO30aHUs HAHOMAMEPUanos. INeKMpPOHHOe CMPOEHUe MOJIEeKYbl
yeapuoeo 2aza. Ilonyuenue u npumenenue y2apHo2o 2asa.



buonornueckoe neiictBue yrapaoro raza. KapOuabl kanbiiys, amioMiUHUS U kene3a. KapOoHatsl u
ruapokapOoHatel. Kpy2ogopom yenepoda 6 dcueoll u nedcugou npupode. KauecTBeHHas peakius
Ha kapOoHaT-noH. Du3ndeckue u XUMUYECKUEe CBOKMCTBAa KpeMHUsA. CuiaHbl U CHuTHIHUABL. OKCHT
kpemuus (IV). KpemuueBbie KUCITOTHI U UX coiid. CHITMKaTHBIC MUHEPAJIbl —

OCHOBA 3€MHOI1 KOpBI.

O6mas xapaktepuctuka anemeHToB VA-rpynmsl. Hutpuasl. KauecTBeHHas peakiiyis Ha HOH
aMMOHHUS. A30THasI KUCJIOTa KaK OKUCIIUTENb. HUTpaThl, UX QU3HUYECKHUE U XUMUYECKIE CBOMCTBA,
npuMmeHeHnue. CBOMCTBA, OJTYYEHHUE U

npumenerne Gocdopa. Dochun. Pochopusie u monmudocopubie KUCIOTH. bruongornueckas posb
dbocdaros.

O6mas xapakTepucTuka aneMeHToB VIA-rpymmbl. OcoOble CBOHCTBAa KOHIIGHTPUPOBAHHOM
cepHOU KuCIOThl. KauecTBeHHBIE peakuu Ha CyIbQHI-, CYTb(UT-, U CyIb(aT-HOHBI.

Oobmas xapakrepuctuka »3iemeHToB VIIA-rpynmel. OcobGeHHOCTH XHMUHU  (TOpA.
["anoreHoBOOPOBI M UX MOJy4deHUe. ['aJoreHoBo10poIHbIE KUCIOTHI U UX cosid. KauecTBeHHbIE
peakiuu Ha rajoreHu1-uoHsl. Kuciopozcoaepikaiiye coeauaenus xyopa. [IpuMenenue raaoreHoB
U UX BOXHEHIINX COCAVMHEHUM.

bnazopoounvie casvi. Ilpumenenue 61a2o0pooHbix 2a308.

3aKOHOM€pHOCTI/I B W3MCHCHHHU CBOICTB IMPOCTBIX BEHICCTB, BOJOPOIHBIX COGI[I/IHGHI/If/'I,
BBICHIUX OKCHUIOB U THUAPOKCHUIOB.
I/II[CHTI/I(l)I/IKaI_[I/IH HCOPraHM4CCKUX BCHICCTB U HOHOB.

XHUMHUA 4 )KU3Hb

Hayunbie meroapl mo3Hanus B xumud. Vcrounuku xummudeckoi uHpopmanuu. Ilonck
nH(pOpMauU 1O Ha3BaHUAM, UJIEHTU(PHUKATOpAM, CTPYKTYPHBIM dopMyiaaM. XUMUYECKUN aHAJIN3,
CUHTE3, MOJEIMPOBAHNE XUMHUYECKUX MPOLECCOB U SABJICHUM KaK METOJIbl HAyYHOTO IMO3HAHMS.
Mamemamuueckoe Mmodenuposanue nPOCMPAHCMBEHHO20 CMPOEHUS MOAEKYl Op2aHU4ecKux
sewecms. CospemenHvle QU3UKO-XUMUYECKUEe MemOObl YCMAHOBNEeHUsT COCMA8A U CMPYKMypbl
gewecms.

Xumus u 3n0poBbe. JlekapcTBa, (hepMEeHTHI, BUTAMUHBI, TOPMOHBI, MHHEPAJIbHBIE BOJBI.
[IpoGnemMsbl, cBA3aHHBIE C NMPUMEHEHHEM JICKAPCTBEHHBIX IpenaparoB. BpeaHble NMPUBBIYKA U
(bakTopbl, pazpylIaroire 310poBbe (KypeHue, ynoTpedbieHue ankorois, HApKOMaHHUs).
Panmonansnoe nuranue. [TumeBsie o0aBku. OCHOBBI MUIIEBONM XHMHH.

Xumus B MmeauimHe. PazpaboTtka exkapcTB. XUMHUYECKUE CEHCOPBI.

X¥AMHS B TIOBCEIHEBHOW JKM3HM. Moromuye W YHCTIIIHAE CpeacTBa. PenenseHTsl,
uHCeKTHIU B CpecTBa TMUHONW IMTrUeHbl U KocMeTukH. [IpaBuia 6e3onacHoii paboThl ¢ eKUMH,
TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH, CPEICTBAMU OBITOBOI XMMMHU.

XUMHS U CEJIbCKOE X03SMCTBO. MUHEpanbHbIE U OPTaHUYECKUE YI0OpeHNs.

CpCI[CTBa 3alllUThI paCTCHHf/'I .

Xumus B mnpombliuieHHocTH. OOmMe NpeICcTaBleHHUs O MPOMBIIUIEHHBIX CHOc00ax
MOJyYeHUsT XMMHMYECKHX BEIIEeCTB (Ha MpHUMEpe MpPOM3BOJACTBA aMMHAKA, CEPHOM KHUCIOTHI).
[IpombinenHast opranndeckast XxuMmus. CoeIpbe Ui opraHu4eckoi mpomeinuieHHocTH. [Ipobiema
OTXOJIOB M MOOOYHBIX MpOoAYyKTOB. Hanbosee KpymHOTOHHa)KHBIE NMPOU3BOACTBA OPraHMYECKHX
coequHeHuil. YepHas u 1BeTHas MeTaTyprus. CTEKIIO M CUIIMKATHAs POMBIIUIEHHOCTb.

Xumus U sHepretuka. [Ipupoansie HCTOYHUKU yrieBOAOpOAOB. [IpUpOaHBIN U NOMYTHBIN
He(TsIHOM Ta3bl, KX cOCcTaB M ucmnosb3oBanue. CocraB HeTH U ee nmepepadboTka. HedrenpomyKTor.



OxkrtanoBoe umcino OeH3zuHa. OxpaHa OKpyXaromieil cpeapl mnpu HedTenepepadoTke H
TPaHCIOPTUPOBKE HEPTETIPOIYKTOB. AJTBTEPHATUBHBIC UCTOYHUKU YHEPTUH.

Xumusi B crpoutenbctBe. Llement. beron. Ilogbop ONTHUMAaIbHBIX CTPOUTEIBHBIX
MaTEpUAJIOB B IPAKTUYECKOM IEATEIBHOCTH YEIOBEKA.

XuUMHS U 3KOJIOTHA. XUMUYECKOE 3arps3HEHUE OKPYIKAIOLIEH Cpellbl U €ro MOCIIEICTBUS.
Oxpana rugpocdepsl, 104BbI, aTMOChEpPbI, (GIOPHI U (PayHbI OT XUMHUUECKOTO 3arps3HEHUS.

THIBI pacyeTHBIX 32124
Haxoxzaenue momnexynsapHO (OpMyNbl OPraHUYECKOro BELIECTBA MO €ro IJIOTHOCTH U
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB, WU IO MPOJIYKTaM CrOpaHusl.
Pacuetsl MmaccoBoit 1011 (Macchbl) XUMUYECKOTO COEIMHEHUS B cMecH. PacueTsl Macchl
(o6bema, KoMMUYecTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH
OJTHO M3 BEIIIECTB JaHO B U30BITKE (UMEET MPUMECH).

Pacuers MaccoBol uiaM OOBEMHOW [IOJIM BBIXOJA MPOJYKTa PEAKIMU OT TEOPETUUYECKU
BO3MOKHOTO.
Pacuyers! TermnoBoro ¢ dekra peakuu.

PacdeTsl 00bEeMHBIX OTHOLICHUH Ta30B IPU XUMHUECKUX peakuusx. Pacuers

Macchl (00beMa, KOJIMUYECTBa BELIECTBA) MPOAYKTa peaKluu, €CIM OJHO U3 BEILECTB JIaHO B
BHJIE PACTBOPA C OIPEIEICHHON MaCCOBOM J10JIEW paCTBOPEHHOIO BELIECTBA.

Tembl npakTHYecKUX padoT:

1.KayecTBeHHOE OMpeeieHue YIiiepoaa, BOJOpOa U XJI0opa B OPraHuueCKUX BEIECTBAX.
2.KoHcTpynpoBaHue MapocTep KHEBBIX MOICITICH MOJICKYJT OPTaHMYECKUX BEIIICCTB.
3.Pacnio3naBanue miacTMacc U BOJIOKOH. [loydeHne uckyCcCTBEHHOTO IIeKa.

4.PenieHue SKCIIEpUMEHTAIBHBIX 3a/1a4 Ha TIOJYYEHHE OPTaHMYECKUX BEIIECTB.

5.Pemienue s3KkCriepuMEHTAIBHBIX 33J1a4 Ha PACIIO3HABAHME OPraHMYECKUX BEILIECTB.

6. nentudukanus Heoprannueckux coenuHenuil. [lonmydenue, cobnpanne u pacro3HaBaHUE Ta30B.
7.PemieHne 3KkCrIepUMEHTAIBHBIX 33/1a4 10 TeMe «MeTaiby.

8.Pemienne skciepuMeHTANIbHBIX 3a71a4 110 TeMe «HemeTabiy.

9.Pemienne sSKcrepuMEHTANBHBIX 3a7ad4 1Mo TeMme «['eHeTHueckas CBs3b MEXIy KiaccaMu
HEOPraHWYECKUX COCAUHEHUI.

10.Pemmienne sKcrepuMEHTaNbHBIX 3aad 1Mo TeMme «[ eHeThueckas CBSI3b MEXIY KIiacCaMu
OPraHUYECKUX COCIUHECHUIN.

11.I1lonyyenue 3THUIIEHA U U3yYEHUE €r0 CBOMCTB.

12.Tlony4yeHue yKCyCHOM KUCIOThI U U3y4YeHUE ee CBOUCTB. 13.I'uaponus sxupos.
N3rotoBnenune Mpuia pydHoi paboThl. XUMHSI KOCMETHYECKUX CPEJICTB.

14 . VccnenoBanme cBOMCTB OeiakoB. OCHOBEI ITHIIIEBONA XUMHUH.

HccnenoBanue nUIeBsIX J00ABOK.

15.CBoiicTBa 0AHOATOMHBIX U MHOTOATOMHBIX CIUPTOB. 16.XUMHUUECKHEe CBOMCTBA albJETUIO0B.
17.CunTes cnoxnoro s¢upa. 18.I'ugponaus yrieBooB.

19.YcTpanenne BpeMEHHOM KECTKOCTH BOJBI.

20.KauecTBeHHbIE PEAKIIMY HA HEOPTaHWYECKUE BEIIECTBA U NOHBI.

21.I/ICCJ'ICI[OBE[HI/IC BJIMSAHUS PA3JIMIHBIX (I)aKTOpOB Ha CKOPOCTb XUMHYECKOMN pCaKkuu.

22.0OmnpeneneHne KOHIIEHTPAIIMH PACTBOPA aCKOPOMHOBOM KHUCIOTHI METOJIOM THTPOBAHUSI.



Tema KonuuectBo | KontponsHbie | [IpakTuueckue
4acoB padoThI padoThI

10 xknacce

Beenenue (9 u) 9

Crpoenue u Kkjaaccupukanms | 15 1 2

OpraHnYecKkux coequHeHuii (154)

XuMHu4ecKue peakuuu B| 10

opranuveckoi xumuu (10 u)

Yraesonopoasl (36 u) 36 2 2

CoupTsl ¥ peHoanl (14u) 14 1 1

Auasbpaeruabl. Keronsl (14u) 14 1 1
Kap6onoBble KHCI0TBI, CJI0:KHBbIEe| 18 1 1

3¢upsl u xupsl (18 u)

Yraesoasl (16 u) 16 1 1

A3oTconep:xkamue  opranuveckue| 17 1 1

coenuHenus (17 u)

BbicokoMoieKy/IsipHble coequnenus | 17 1 1

PesepBHoe Bpems 4

Hroro 170 9 11
11 knace

Teopernueckne 0CHOBbI XUMHMH 75 4 3

OCHOBBI HEOPraHMYECKON XUMUH 76 4 5

XuMHus U )KU3Hb 14 1 1

Hroro 165 9 11




