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IINIAHUPYEMBIE PE3YJIbTATBI

B pe3syabTare m3yueHusi y4eOHOro mpeamera «XvuMHS» HAa YPOBHe CpelHero o0mero
0o0pa3oBaHuUA:
BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCS:

— packpblBaTh Ha IMpUMepax pojib XUMUU B (OPMUPOBAHUU COBPEMEHHOW Hay4yHOM
KapTUHBI MUPA U B IPAKTUYECKOH EATEIbHOCTU YEJI0BEKA;

— JEeMOHCTpPHpOBaTh Ha NpHUMEpax B3aUMOCBS3b MEXIYy XUMUEH U JpYrUMH
€CTECTBEHHBIMU HayKaMH;

—  packKpbIBaTh Ha MPUMEPAX MOJ0KEHU TEOPUU XUMHUECKOro cTpoeHust A.M. bytieposa;

— mnoHuMarh ¢usndeckuid cmeicn Ilepuonuueckoro 3axona J[.M. MenneneeBa u Ha €ro
OCHOBE OOBSCHATH 3aBHUCHUMOCTh CBOWCTB XHMMHUYECKUX JJIEMEHTOB M 0Opa3oBaHHBIX HMHU
BELIECTB OT 3JIEKTPOHHOT'O CTPOEHUSI aTOMOB;

—  OOBACHATH NPUYMHBI MHOTOOOpAa3Hs BELIECTB Ha OCHOBE OOIIMX MPECTAaBICHUN 00 HX
COCTaBe€ U CTPOCHUU;

—  IPUMEHSTHh NpaBUja CUCTEMaTUYECKOH MEXAYHapOAHOW HOMEHKIATYpbl KaK CpEeACTBa
pa3IUYeHUs U UACHTU(UKAIIMY BEIECTB M0 UX COCTaBY U CTPOCHHUIO;

—  COCTaBIISITh MOJEKYJSIPHbIE M CTPYKTYypHBbIE (DOPMYJbl OPraHMYECKHX BEHIECTB Kak
HocuTenel WHGOpMalMu O CTPOCHHUU BEIIECTBA, €ro CBOMCTBAX M NPHUHAUIEKHOCTH K
OIpEIEIEHHOMY KJIacCy COEIMHEHUM;

—  XapaKTepu30oBaTh OPTraHWYECKHE BEIleCTBA IO COCTaBY, CTPOCHHUIO U CBOIICTBaM,
YCTaHABJIMBATh NPUUNHHO-CIIEICTBEHHBIE CBA3U MEKIY JaHHBIMU XapaKTEPUCTUKaMU BEILIECTBA;

—  TNPUBOJIUTH IPUMEPHl XMMHUYECKHX PEaKIUil, paCKpBIBAIOIINX XapaKTEpHbIE CBOMCTBA
TUIMYHBIX TPEACTaBUTEICH KIACCOB OPTaHUYECKHUX BEIIECTB C IENIbI0 UX HACHTU(UKALUU U
00BsSICHEHUS 00JIaCTH IPUMCHECHUS;

—  IIPOrHO3MPOBATh BO3MOKHOCTbH IPOTEKAHUS XMMHUYECKHUX PEAKIMil Ha OCHOBE 3HAHUU O
TUTIAX XUMUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

—  HUCIOJIb30BaTh 3HAHHSA O COCTaBE€, CTPOCHHUM U XMMMUYECKHUX CBOWMCTBAaX BEIIECTB IS
0€30MacHOro NPUMEHEHUS B MPAKTHUYECKOM 1eATeNbHOCTH;

—  TPUBOJIUTH NMPHUMEPHI MPAKTHUECKOTO UCIIOIB30BAaHUS MPOAYKTOB MepepadoTKu HEPTH U
OPUPOJHOTO Ta3a, BHICOKOMOJIEKYJSIPHBIX COEAMHEHMH (MOJMATUIICHA, CHHTETHYECKOIO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

—  TPOBOAHUTH OMBITHI MO PACHO3HABAHUIO OPraHUYECKUX BEIECTB: TNUIEPHUHA, YKCYCHOM
KHCJIOTHI, HEMIPEAEIIbHBIX KUPOB, TIIIOKO3bI, KpaxMaia, OeJIKOB — B COCTaBE MUIIEBHIX MPOIYKTOB
U KOCMETUYECKUX CPE/ICTB;

—  BIAJETh NMpaBWIAMHU U NpHEMaMHu 0e30MacHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMH U
1abopaTOpHBIM 000PYIOBAHUEM;

—  yCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaKIIMU U CMELIECHHUS] XUMUYECKOTO
paBHOBECHSI OT pa3iUYHbIX (HAKTOPOB C LEJIbI0 OINPEAETICHUS ONTUMAIbHBIX YCJIOBHIA
IPOTEKAaHUS XMMHUYECKUX TIPOLIECCOB;

—  NPUBOJUTH MPUMEPHI THIPOIN3a COJIEH B MOBCEAHEBHON KU3HU YEIOBEKa;

— IPUBOJUTH IPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEakUuid B IMPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

— TPUBOIUTH NPUMEpPbl XMMHUYECKHUX pPEaKUUH, PACKPBIBAIOLIMX OOLIMEe XUMHYECKUE
CBOICTBaA MPOCTHIX BEUIECTB — METAJIIOB U HEMETAJLJIOB;

— TPOBOAMTH pacyeThl Ha HAXOXKACHUE MOJCKYJSpHOW (opMynbsl yriaeBogopoaa Io
IPOAYKTaM CTOPaHHS U IO €ro OTHOCUTEIbHOW MJIOTHOCTH M MAacCOBBIM JOJSIM 3JEMEHTOB,
BXOJSILIINX B €r0 COCTaB;



— BJIAACTh ITIpaBHUJIaMH 6€3OHaCHOI‘O O6paH_I€HI/I}I C CAKHNMH, TOPHOUYUMHU U TOKCUYHLBIMU
BEIIECTBAMH, CPEACTBAMHU OBITOBOW XHMHUU;

—  OCYHIECTBIATh MOMUCK XHMHYECKOH WH(pOpPMAlMU IO HA3BaHUSAM, HACHTH(PHKATOpaM,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KpWUTHYECKH  OIICHMBAaTh M  HMHTEPIPETUPOBAaTh  XHMHYECKYI0  HH(OpMAIHIO,
COJIePIKAIIYIOCS B COOOIIEHHSIX CPEACTB MAacCOBOM nH(popMaIyu, pecypcax MHTepHeTa, HaydHO-
MOMYJIAPHBIX CTATbAX C TOYKH 3PCHUA eCTeCTBeHHO-HaY‘{HOﬁ KOPPCKTHOCTH B LCIIAX BBIABICHHUA
OmMMOOYHBIX CYXKIECHUN U (HOPMUPOBAHKS COOCTBEHHON MTO3UIINH,

—  TPEACTABIATH MYTH PEUICHUs TNIOOANbHBIX MPOOJEeM, CTOSAIIMX Iepes YeIOBEYECTBOM:
9KOJIOTUIECKUX, YHEPTETUICCKUX, CBIPHEBBIX, U POJIb XUMHUH B PEIICHUN ITHUX MPOOIIEM.

BbInycKHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTb HAYYUTHCS:

—  WIIIOCMPUPOBAmMsb HA NPUMEPAX CMAHOBIEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCTOPUYECKUX SIMANax ee pa3eumust;

—  UCNONb306aMb MemoObl HAYYHO20 NO3HAHUS NpU BbINOJHEHUU HNPOEeKmo8 U y4yeOHO-
UCCe008aMeNbCKUX 3a0ad N0 U3VHEHUIO CEOUCMS, CHOCO008 NONYHeHUs U PACHO3HABAHUS
Op2aHUYECKUX 6eUjecm8;

—  00vACHAMb NpUpooy U CHOCoObl 0OPA306AHUS XUMUUECKOU CBA3U: KOBAIEHMHOU
(nonApHOLU, HeNnoNApHOLL), UOHHOU, MemAlIu4ecKou, B000POOHOU — C Yelbl) ONnpedeeHusl
XUMUYECKOU AKMUBHOCTU BEUeCME;

—  YCMaHaeiueamv 2eHemudecKylo C:A3b Mexcoy KIACCamiu OpeaHUu4yecKux eeujecme Oiis
000CHOBAHUS NPUHYUNUATLHOL 803MONCHOCIU NOJYYEHUS OP2AHUYECKUX COeOUHEHUL 3A0AHHO20
cocmasa u CmpoeHus;

—  YCMAaHaeIueamv 83aumMocesnzu mexcoy axmamu u meopueti, NPUYUHOL U CLeOCmEUuem
npu auanuze NpoONeMHbIX CUmMyayuli U 0OOCHOBAHUU NPUHUMAEMbIX pPeuleHUll Had OCHO8e
XUMUYECKUX 3HAHULL.

BpinycKHUK HA yriiy0JIeHHOM YPOBHE HAYYHUTCS:

—  packpblBaTh Ha MpUMEpax poiib XUMUU B (OPMUPOBAHWU COBPEMEHHOW HAyYHOM
KAPTUHBI MHpPAa U B NIPAKTUYECKON NEATEIBHOCTH YEJIOBEKA, B3aUMOCBS3b MEXIYy XUMHEU U
JPYTUMU €CTECTBEHHBIMU HAYKaMH;

—  WUIIOCTPUPOBATh HA NpPUMEpax CTAHOBJICHHE U SBOJIOLHIO OPraHUYECKONM XUMHUU Kak
HayK{ Ha Pa3JIMYHBIX UCTOPUUYECKUX FTANax €€ pa3BUTHS;

—  YCTaHaBJIMBAaTh IPUYUHHO-CIIEACTBEHHBIE CBSI3M MEXKIY CTPOCHHEM aTOMOB XHUMHYECKUX
AJIEMEHTOB U MEPUOJINYECKUM U3MEHEHHEM CBOWCTB XMMHUUYECKHUX AJIEMEHTOB U UX COCIUHEHUN
B COOTBETCTBHUU C MOJIOKEHUEM XUMUYECKUX JIEMEHTOB B IEPUOJUYECKON CUCTEME;

—  aHAJM3UPOBATH COCTaB, CTPOCHHUE U CBOMCTBA BEUIECTB, TPUMEHSS MMOJ0KEHUSI OCHOBHBIX
XUMHYECKUX TEOPUH: XMMHUYECKOTO CTPOCHHUs OpraHuveckux coeauHenuii A.M. bytieposa,
CTPOEHUS aTOMa, XUMUYECKOU CBA3U, JIEKTPOJUTHUUYECKON JUCCOLUMALMU KUCIOT U OCHOBAHHIA;
YCTaHaBJIMBATh PUYUHHO-CIICCTBEHHBIE CBS3U MEXy CBOWCTBAMH BEILECTBA U €T0 COCTaBOM
U CTPOCHUEM,;

— [PUMEHATH IpaBUJIa CUCTEMATUYECKONM MEXIYHAPOAHOW HOMEHKJIATYphl KaK CpEICTBA
pa3IUYeHUS U UACHTU(DUKAIIMH BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;

—  COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIbI HEOPraHUUECKUX U OPTaHUYECKUX
BEIIECCTB KaK HOCHUTENeH WHpOpMAIMK O CTPOCHHHM BEIIECTBA, €ro CBONCTBaX U
MIPUHAJIEKHOCTH K OIPEIETICHHOMY KJIACCY COEIMHEHUM;

— OOBSCHATH TPHPOAY H CIOCOOBI O0pa3OBaHUs XUMHYECKOW CBS3H: KOBAJICHTHOM
(TONSIpHOM, HEMOJISIPHOM), WOHHOM, METaUIMYECKOW, BOJOPOJHONW — C IEIBI0 OMpeaeiIcHUs
XUMUYECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (U3NYECKHE CBOMCTBA HEOPraHMYECKUX U OPraHMYECKHX BEUIECTB U
YCTaHABIIMBATh 3aBUCHMOCTh (DU3UYECKUX CBOWCTB BEIIECTB OT THIA KPUCTALTUYECKOU
peLIEeTKY;



—  XapaKTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHHWH XUMHUYECKHUX CBOWCTB IPOCTHIX
BEIIECTB, BOAOPOIHBIX COSAMHEHUH, BHICIINX OKCHUIIOB U TUAPOKCHIIOB,

—  TPHUBOJUTH MPUMEPHI XUMUYECKUX PEAKIIHH, PACKPHIBAIOIINX XapaKTEPHbIE XUMUIECKIE
CBOWCTBA HEOPTaHWYECKMX W OPraHMYECKUX BEIIECTB HW3YUYEHHBIX KIACCOB C IETbI0 HX
uacHTHU()HUKAIMHI U 00BICHEHUS 001aCTH TPUMEHEHUS;

—  ONpEeNeNsATh MEXaHW3M PEaKIUH B 3aBHCHMOCTH OT YCJOBUW IPOBEICHHUS PEaKIUN U
MPOTHO3HPOBATH BO3MOKHOCTH IPOTEKAHUS XUMHUECKUX PEAKIIUN HA OCHOBE THUIA XUMHYECKON
CBSI3U ¥ aKTUBHOCTHU PEarcHTOB;

—  yCTaHaBIMBAaTh 3aBUCHMOCTH PEAKIIMOHHOW CITIOCOOHOCTH OPraHUYECKUX COSAMHEHHM OT
XapakTepa B3aUMHOTO BJIHMSHHS aTOMOB B MOJIEKYJaX C IIEIBI0 NPOTHO3HUPOBAHUS MPOJIYKTOB
peaxuuu;

—  YCTaHaBIHMBATh 3aBUCHMOCTh CKOPOCTH XMMHYECKON PEaKIINU U CMEIICHUS XHMUYECKOTO
paBHOBECHS OT pa3dUYHBIX (DAaKTOPOB C IMEIbI0 ONPEACTICHUS ONTUMAIBHBIX YCIOBHIA
NPOTEKAHUS XUMUYECKUX MPOIECCOB;

—  yCTaHaBIMBATh TCHETUYECKYIO CBSI3b MEK/Y KJIACCAMU HEOPTAHUUYECKUX M OPTaHUYIECKUX
BEIICCTB I OOOCHOBAHHS MPHHIUITHAILHOW BO3MOYKHOCTH TIOJTYYCHHUS HEOPTaHHMYECKUX W
OpPTaHUYECKUX COSIMHEHMI 3aIaHHOTO COCTaBa U CTPOCHUS;

— ToAOupaTh peareHThl, YCIOBUS M ONPEACISATh MPOAYKTHI PEAKIUH, ITO3BOJISIONINX
peann3oBaTh  NA0OpPATOpPHBIE W  TPOMBIINUICHHBIE  CHOCOOBI  TONYYEHHUS  BaXKHEUIIUX
HEOPraHMYECKUX U OPTaHHMUECKUX BEIICCTB;

—  OMpEeNATh XapakTep CpeAbl B pe3yabTaTe THIPOIN3a HEOPTaHMUYECKUX U OPTaHUYECKUX
BEIICCTB M TPUBOJIUTH MPUMEPHI THIPOJIN3Aa BEIIECTB B TOBCEIHCBHON >KM3HM YEIIOBEKa,
OMOJIOTUYEeCKIX 0OMEHHBIX TIPOIECCaX U MPOMBIIUICHHOCTH;

— TIPUBOIUTH TPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIFHBIX pEaKIUii B TPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX M KU3HEIEATEIIbHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh MPAKTHYECKOE HCIIOJIB30BAaHHE HEOPraHMYECKUX W  OpPTaHUYECKHX
BEIIECTB U UX PEaKIUil B TPOMBIIUICHHOCTH U OBITY;

—  BBIIOJNHATH  XMUMHUYECKHHA  DKCIEPUMEHT [0  PACIO3HABAHHIO W  IOJYYCHHUIO
HEOPraHMYECKUX U OPTAaHMYECKUX BEIECTB, OTHOCAIIUXCS K Pa3IUYHBIM KJIacCaM COSAMHCHHUIA,
B COOTBETCTBHU C MPaBWJIAMH U TIpUeMaMH 0€301acHOM paOdOThl ¢ XUMHUYECKUMH BEIIECTBAMU H
71a00paTOpHBIM 000PYIOBAHUEM;

— TIPOBOJMWTH pAacyeThl HAa OCHOBE XWUMHUYECKUX (OpMyT H ypaBHCHHH peakIuii:
HAXO0XJICHUE MOJEKYISIPHOH (QOpMYIbl OPraHMYECKOTO BEMIECTBA MO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIMX B €0 COCTAB, WM MO MPOAYKTaM CrOpaHUs; pacdeThl
MaccoBOM J0iM (Macchl) XMMHYECKOTO COSAMHEHHMS B CMECH; pacyeThl Macchl (00bema,
KOJINYECTBA BEIECTBA) MPOJIYKTOB PEAKIMH, €CIIM OJHO M3 BEUICCTB JaHO B U30BITKE (MMEeT
NpPUMECH); pacueTbl MacCOBOW WU OOBEMHOW JONM BBIXOJA TMPOAYKTA PEAKIUH OT
TEOPETHYECKH BO3MOXKHOTO; pacyeThl TEIuIOBOTo 3(¢eKTa peakiuu; pacueThl OOBEMHBIX
OTHONICHUI Ta30B MPU XUMHUECKHUX PEAKIIHIX; pacueThl MacChl (00beMa, KOJIMYECTBA BEIIECTBA)
NPOJIYKTa PEaKIuy, €CIM OJHO M3 BEIIECTB JIaHO B BHJIE PACTBOpA C OMpPEICICHHOH MaccOBOU
JOJIeH paCTBOPEHHOTO BEIECTBA;

—  WCIOJIb30BaTh METOABl HAy4YyHOTO TIO3HAHWS: aHAJW3, CHHTE3, MOJCIHPOBAHUE
XUMHUYECKHX MPOLIECCOB W SIBICHUNA — TPH PEHICHHH Y4eOHO-HMCCIIeNOBATENbCKUX 3a/ad TI0
U3YYEHHIO CBOICTB, CIIOCOOOB MOJTyYSHHSI U PaCIIO3HABAHUSI OPTaHUYECKUX BEIICCTB;

— BIAJETh MpaBWIaMU 0€30MacHOrO OOpallieHus C €IKUMH, TOPIOYUMH U TOKCHYHBIMH
BEIICCTBAMH, CPEACTBAMHU OBITOBOW XHMHUU;

—  OCYHIECTBIISATh TIOMCK XHMHYECKOHW HH(pOpMAIMKM IO HAa3BaHWIM, HACHTHU(]HKATOpam,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KpUTHYECKH  OICHMBAaThb ¥  HWHTEPIPETHPOBATh  XUMHUYECKYI0  HH(OpMAIHIO,
COJZIePIKAIIYIOCS B COOOIIEHHSIX CPEACTB MAacCOBOM nH(popMalmu, pecypcax MHTepHeTa, HaydHO-
MOMYJISIPHBIX CTAThSX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIETISX BBISBICHUS
OIMMOOYHBIX CYXKIEHUN U (HOPMUPOBAHKS COOCTBEHHON MTO3UIINH;



—  yCTaHaBJIMBATh B3aUMOCBS3U MEXIy (haKTaMHU U TEOPHEH, IPUUUHONW U CIEACTBHEM IPH
aHajgu3e NPOOJEMHBIX CHUTyallMii W OOOCHOBAaHWM TIPHUHUMAEMBIX PEIICHWNA Ha OCHOBE
XMMHMYECKHUX 3HAHUM;

—  TMPEICTaBIATH MYTH PEIISHUS TIO0ATBHBIX TTPOOJIEM, CTOSIINX TEepPe]] YeTOBEYSCTBOM, U
MEPCIIEKTUBHBIX HAIPABICHUN Pa3BUTHS XUMUYECKUX TEXHOJIOTMH, B TOM YHUCJE TEXHOJOTHM
COBPEMEHHBIX MAaTEPHAIOB C PA3IMUYHON (PYHKIIMOHATHHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB
CBIPBS, IEPEPAOOTKHU M YTHUIIM3AINH IPOMBIIIIICHHBIX U OBITOBBIX OTXOJOB.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHTHCH:

—  opmyruposams yenv uUccie008anus, BblOGUSAMb U NPOBEPsAMb IKCHEPUMEHMATLHO
2Unomesbl 0 XUMUYECKUX CBOUCMBAX Beuecms Ha OCHOGe UX COCMABA U CMPOEHUs, UX
CnocoOHOCMU 6CMYNAMb 6 XUMUYecKue peakyuu, O Xapakxmepe U NpoOyKmax pasiuyHbIx
XUMUYECKUX PeaKyull;

—  CcamMoCmoAmenbHo  NAAHUPO8AMb U NPOBOOUMb  XUMUYECKUe IKCNepuUMeHmsl ¢
cobO00eruem npasuil Oe30nacHol pabomul ¢ ewjecmeamu U 1aO0PaAmopHvIM 000pPYO08aHUEM,

—  UHmMepnpemupo8ams OaHHvle 0 COCMABe U CMPOCHUU 8euecms, NOJYUEeHHble C NOMOWbIO
COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOOO08;

—  ONUCKIBAMb COCMOSHUE JJIeKMPOHA 6 amome HA OCHOBE COBPEMEHHLIX KBAHMOBO-
MEXAHUYECKUX NpeoCmasieHuti o0 CMmpoeHuu amoma Ok  OObACHEeHUs.  pe3yibmamos
CNEeKMPANbHO20 AHAU3A BEUECNE,

—  Xapakmepuzoeamsv poib  A30MOCOOEPHCAWUX — 2eMEPOYUKIUYECKUX —COeOUHEHUll U
HYKIEUHOBBIX KUCIOM KAK 8AXNCHEUUX OUON0SUYECKU AKMUBHBIX 8EUeCmE;

—  NPOCHO3UPOBAMb  BO3MOICHOCMb  NPOMEKAHUS  OKUCTUMETbHO-80CCIMAHOBUMENbHBLX
Peaxyutl, 1excaumjux 8 0CHo8e NPUPOOHBIX U NPOU3BOOCHBEHHBIX NPOYECCO8.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA XUMMUA 10-11 KJTACC

ba3oBrlil ypoBeHb

OCHOBBI OPraHN4YecKOil XUMHHU

IlosiBleHMEe W pa3BUTHE OPraHMYECKOM XMMHMM Kak Hayku. IIpenmer opraHm4eckoul XUMHH.
MecTo 1 3HaYeHUE OPraHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XVMMHUYECKOE CTPOCHHE KaK TMOpSAOK COEIMHEHUS aToOMOB B MOJIEKYJE COIJIaCHO MX
BAJICHTHOCTH. (OCHOBHBIE TMOJOKEHUSI TEOPUM XHMHYECKOTO CTPOEHUS OPraHUYeCKHX
coequHeHuil A.M. bytnepoBa. YriaepoaHbIl CKeleT OpraHMYecKod Mosekyisl. KpaTHocTh
XUMUYECKON CBSI3U. 3aBUCHUMOCTHh CBOMCTB BELIECTB OT XWMHUYECKOIO CTPOEHUS MOJEKYII.
Wzomepus n uszomepsl. [lonstue o ¢yHkmuonansHoi rpynme. [IpuHIMIB KiaccUpUKAITIH
OpraHMYEeCKUX coennHeHHi. CucremaTndecKkass MEXIYHapOoJHas HOMEHKJIATypa W MPHUHIIUIIBI
o0pa3oBaHUs Ha3BaHUIN OPTaHUYECKUX COCTUHEHUH.

Ankanbl. Cmpoenue monexynvt memaHnda. 1'OMONOTHYECKUUA P alKaHOB. ['OMoOJOrH.
Homenknarypa. M3omepus yriepogHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUS (PU3MYECKUX
CBOMCTB. XHWMHUYECKHE CBOWCTBa (Ha MNpUMepe MeTaHa W JTaHa): pEeaKIuu 3aMeIICHUS
(raJloreHUpOBaHKE), NETHAPUPOBAHUS KaK CIIOCOOBI MOJNYYCHHs Ba)KHEHIIMX COEAMHEHUH B
OpraHMYECKOM CHHTe3€. ['opeHue MeTraHa Kak OJMH W3 OCHOBHBIX HCTOYHHMKOB TEIUIA B
NPOMBIIIICHHOCTH U ObITy. HaxokneHwe B mpupone M NpUMEHEHHE alKaHoB. [lowsamue o
YUKTIOAIKAHAX.

Ankensl. Cmpoenue  monekynivl  smuneHa. 1'OMOJIOTMYECKMM  psll  aJKEHOB.
Homenknarypa. M3omepus yriepoaHOro CKeleTa M MOJOKEHUS KpaTHOW CBSI3M B MOJIEKYJIE.
XUMHUYECKUE CBOWCTBA (HAa MpUMepe ATUJICHA): PEaKIMU MPHCOEIWHEHMs (raJlOTeHHpPOBAHUE,
2uopuposanue, TUAPATALUS, 2UOPO2ANO2eHUPOBAHUE) KaK CTIOCO0 MOTydeHus (HYHKIIMOHAIBHBIX
IIPOU3BOJHBIX YIJIEBOAOPOJOB, ropeHus. [lonnMepusanus 3TUiIeHa KaK OCHOBHOE HaIlpaBJICHHE



ero ucnojib3oBaHus. [lomudTuieH Kak  KPYMHOTOHH&XHBIA  MOPOAYKT  XUMHUYECKOTO
npou3BoACTBa. [[pumenenue sTuieHa.

Ankanuensl W Kayuyku. [loHsTHe 00 ankagueHax Kak VIJIeBOJOPOAAaX C JBYMS
IBOWHBIMU CBsi3siMU. [lomumepusanms nuBuHMWIA (OyTagueHa-1,3) kak cmoco0 MOTydeHUs
CUHTETUYECKOro Kaydyka. HarypaJbHblli 1 CHHTETHYECKMM KaydyyKd. BylkaHu3amus Kaydyka.
Pe3una. [IpumeHeHne kaydyKa U pe3uHBI.

Ankunbl. Cmpoenue Mmonekyavl ayemunena. 1'OMOJIOTHUYECKUN psAl  AJKUHOB.
Homenknarypa. M3omepus yriepoaHOro CKejleTa M MOJOKEHUS KpPaTHOM CBSI3M B MOJIEKYJIE.
XrMHYecKue CBOMCTBA (Ha MpUMEPE alleTUIIEHA): peakLUi IPUCOEANHEHNUs (TaloreHUpOBaHUE,
euopuposanue, TUApATALUS, 2UOPO2ANO2eHUPO8aHUe) KaK CrIoco0 MOJydeHHs IMOJMMEPOB U
JIPYTUX TOJE3HbIX MPOAYKTOB. ['OpeHue alreTuieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOTO
IJIAMEHU I CBapKU M pe3KU MeTAJIOB. [I[puMeHenue aneTuieHa.

Apensl. beH301 Kak NpeACTaBUTENb APOMATUYECKUX YIJIEBOAOpPOnOB. CmpoeHue
MoneKkynvl 6eH301a. XUMHUYECKHE CBOMCTBA: peakIUu 3aMelleHus (raJloreHupOBaHUE) Kak
Croco0 TONyYeHUs] XUMUYECKUX CPEACTB 3allUThl PACTCHUI, MPUCOCTUHEHUS (TUIPUPOBAHIE)
KaK JI0Ka3aTeJbCTBO HEMpeNelbHOro Xxapakrtepa OeH3ona. Peakinus ropenus. Ilpumenenue
OeH3ona.

Cruptel. Kiaccudukamnms, HOMEHKIaTypa, U30MepUsi CIUPTOB. METaHONI U 3TaHOJ Kak
MPECTABUTENN TIPEICIbHBIX OJHOATOMHBIX CIHUPTOB. XUMHUYECKHE CBOWCTBA (HA MpUMEpe
MeTaHoJa M JTaHOJ]a): B3aUMOJAEHMCTBHE C HATPUEM KaK CHOCO0 YCTAaHOBJICHHUS HaIMUUs
TUAPOKCOTPYIIIBI, PEAKIUs C TaloreHOBOAOPOJAMH KakK CIIOCOO0 TONYy4YEHHUS PAaCTBOPUTENCH,
JNeruapatanns Kak croco0 ModydeHHsl STWieHa. Peaknus TOpeHMs: CIUPTHl KaK TOILTUBO.
[Ipumenenne Meranosa u 3TaHona. POU3HOJIOTMYECKOE [ECHCTBHE METAHOJNA M JTaHOJIA Ha
OpraHM3M 4YeJOBEKa. OTWJIECHIVIMKOJIb W TJULEPUH KaK MPEACTABUTEIN IMpPENeTIbHbIX
MHOT'0AaTOMHBIX criupToB. KauecTBeHHasi peakiusi Ha MHOTOATOMHbBIE CIUPTHI U €€ IPUMEHEHUE
JUISl PACTIIO3HABAHMUS TIIMLIEPUHA B COCTaBE KOCMETUUYECKHX cpeACTB. [IpakTnueckoe npruMeHeHne
STUJICHTIIUKOJIS U TJIMLEpPUHA.

®enon. CtpoeHue Monekyisl heHona. Bzaumuoe enusnue amomos 8 moiekyie genona.
Xumuueckue ceoucmea: 63aumoolelicmeue ¢ Hampuem, 2UOPOKCUOOM HAMpus, OPOMOM.
[Tpumenenue denomna.

Anpaerunsl. Merananb (hopManabaeTrua) U dTaHATb (AlleTalbJeTU/) KaK MPeACTaBUTEIN
IpelenbHbIX albAeruaoB. KauecTBeHHblE peakuu Ha KapOOHWIbHYIO Tpymmy (peaxkius
«cepedpsiHOTO 3epkanay, B3aumonencTBue ¢ ruapokcunom memau (II) m ux mpumeHenwe ans
OoOHapyXeHHsI TpPEIeNbHBIX albJETUI0B B IMPOMBIIIICHHBIX CTOYHBIX BoOJax. TOKCHYHOCTH
anpaeruioB. [IlpuMenenue Gpopmanbaernia u aneraibaeruia.

KapOoHoBble KHMCTIOTBI. YKCycHass KHCJIOTa Kak [PEACTaBUTENb IPEAETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XUMUYECKHE CBOICTBA (Ha MpUMeEpe YKCYCHON KHCIIOTHI):
peaKkuu ¢ METaJIaMH, OCHOBHBIMHM OKCHIAaMH, OCHOBAHMSMHU U COJIAMHM KaK MOJTBEPKIACHUE
CXOJICTBA C HEOPTaHWYECKUMH KHCIOTaMu. Peaknus sTepudukanuu Kak crocod MOydeHus
cnoxHbIX 3¢hupoB. [Ipumenenue ykcycHoi kucnothl. [IpencraBieHne o BBICHIMX KapOOHOBBIX
KHCJIOTaX.

Cnoxnabsie 3¢upbl u xupbl. CroxHple 3PUPH KaK MPOAYKTHI B3aUMOJACHCTBUS
KapOOHOBBIX KUCIIOT O criupTaMu. [IpuMeHeHune ciaoxHbIX 3(UPOB B MHUIEBON U appIOMEpHOM
MPOMBINIIEHHOCTH. JKHUpBI KakK CIIOXKHBIE d(QUPHI TIUIEPUHA M BBICHIMX KapOOHOBBIX KHCIIOT.
PactutenbHble W KMBOTHBIE JKUPBI, MX cCOCTaB. Pacmo3HaBaHHe pPACTUTENbHBIX >KHPOB Ha
OCHOBaHMM HX HENpENeIbHOro xapakrepa. [IpuMeHeHue XupoB. ['MIpOaW3 WM OMBUICHHE
KUPOB KaK CIIOCOO MPOMBIIUICHHOTO MOTYYSHHs COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MBLTA
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MoloImIye CBOICTBA MbLIa.

VYraeBoasl. Knaccudukanus yrineBogoB. HaxoxkeHue yrineBosoB B npupoje. rokos3a
Kak anmpaeruaocnupt. bpoxkenue rmroko3wl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
[EJUTI0N03a KaK OMOJOTHYECKHE MOJMMephl. XUMHYECKHE CBOWCTBA KpaxMmayia W IIeJITIOI03bI
(ruaponn3, KauecTBEHHAas peaklys ¢ HoJ0M Ha Kpaxmaji U ee NMpUMEHEHHE NIl OOHapyX eHUs



Kpaxmalia B MpoayKTax nutanus). [[pumenenue u Ouonoruyeckas poib yrieBooB. [lousTue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJIOKHA.

Wnentudukanus opraHUYecKUX COCTUHEHUHN. [ eHemuyeckas c6a3b MedxHcoy Kiaccamu
opeanuyeckux coeoureHutl. TUTIBI XUMUYECKUX PEaKIIUi B OpraHUYECKON XHUMUH.

AMuHOKHCHOTH U Oenku. CocTaB U HOMEHKIIATypa. AMUHOKUCIOTHI Kak aM(OTepHbIE
opranuueckue coeauHenus. IlenTuaHas cBs3b. buonornuyeckoe 3HaYeHUE O-aMHUHOKHCIIOT.
OO6nacTu npUMeHeHus aMUHOKHCIOT. benku kak mpupoabie 6nononuMepsl. COCTaB M CTPOCHUE
0enKkoB. XMMHUYECKHE CBOWCTBA OCNIKOB: THApPONH3, AcHaTypaius. OOHapyKeHHe OeIKOB INpu
MOMOIIM KAauyeCTBEHHBIX (I[BETHBIX) peakmuii. [IpeBparieHus OENKOB THUIIM B OpraHU3ME.
buonornueckne GpyHKIIMN OCIKOB.

TeopeTnueckne 0CHOBbI XUMHH

Crpoenne BemectBa. CoBpeMeHHass MOJEIb CTPOEHUS aToMa. JJIEKTPOHHAas
KoHpurypamuss aroma. OcHosHoe U 8030ydcOeHHble cocmosiHus amomos. Kiaccubuxanus
XUMHUYECKHX D3JEMEHTOB (s-, p-, d-amemeHThl). OCOOEHHOCTH CTPOCHHSI HHEPreTHUYECKUX
ypoBHe# artomoB d-snemeHTOB. [lepuoamdveckass cucremMa XuMU4eckux diaemeHtoB [[.U.
MenneneeBa. @usnueckuit cmbica llepuonuueckoro 3axona .M. MenneneeBa. IIpuuuHbl 1
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB AJIEMEHTOB W UX COEIMHEHHUH IO MEepUoAaM M TPYIIaM.
DNIEKTPOHHAs MPUPOJIa XUMUYECKOHN CBA3U. DIEKTPOOTPULIATEILHOCTh. BUIbI XUMHUUECKOW CBSI3U
(koBajieHTHAsl, HWOHHAs, METAJUIMYECKas, BOJOPOJHAs) W MEXaHW3MbI €€ O0O0pa30BaHUSI.
Kpucmannuueckue u amopguvie sewecmsa. Tunvi Kpucmaniiuueckux peuiemox (amomHasi,
MOJeKYAPHAs, UOHHASA, MeMAalIudeckas). 3asucumocms @uauueckux ceolucme ewecmea om
muna Kpucmaaiuyeckou pewemxu. [IpyauHBl MHOT00Opa3us BEIIECTB.

Xumuyeckue peakuu. ['omoreHHble U rereporeHHble peakiuu. CKOpoCTh peakiinu, €€
3aBUCHUMOCTh OT Pa3UYHBIX (DAKTOPOB: TMPHUPOABI PEATUPYIONIUX BEIIECTB, KOHIIEHTPAIUU
pearupyomux BeLIECTB, TEMIEpPaTypbl, IUIOMIAAN PEaKUUOHHOW TOBEPXHOCTH, HaTIWYHS
Karanu3aTopa. Poib Kataan3aTopoB B MPHUPOJIE U MPOMBIIIIICHHOM MPOU3BOICTBE. OOpaTUMOCTh
peakiuii. XMMUYECKOE PABHOBECHE M €ro CMEIIEHHWE TOJ JEHCTBUEM pPa3UYHBIX (haKTOPOB
(KOHIIGHTpAIMsl PeareHTOB WU MPOJYKTOB PEaKIUW, JaBICHHE, TEMIEparypa) IS CO3IaHUus
ONTUMAJIFHBIX YCIIOBUHM MPOTEKAHUSI XUMUYECKUX MPOLECCOB. /Jucnepchvie cucmemsl. Ilonamue
o konnouoax (3onu, eeau). Mcemunnvie pacmeopwvl. Peakium B pacTBOpax 3JEKTPOJIUTOB. pH
pacTBOpa Kak IMOKa3zaTellb KHCJIOTHOCTH cpeabl. ['maponm3 cosed. 3HauyeHue THUApOJIu3a B
OMoNOru4Yecknx OOMEHHBIX mpolieccaX.OKHCIUTEIEHO-BOCCTAHOBUTENFHBIE — PEaKIUd B
IpUPOJIE, MPOU3BOACTBEHHBIX MPOIECCAX M KUZHEACSITEIbHOCTH OpraHu3MoB. OKUCIUTENBHO-
BOCCTAaHOBUTEJIHHBIE CBOMCTBA MPOCTHIX BEHIECTB — METAJIJIOB IJIABHBIX M MOOOYHBIX MOATPYIII
(Menp, Kene30) W HEMETa/UIOB: BOJIOPOJA, KHCJIOpOJAa, TaIOT€HOB, Cephl, azora, docdopa,
yriepoaa, KpemHus. Kopposusi MeTaimioB: BHIbI KOPPO3WHU, CIIOCOOBI 3allUTHl METAIJIOB OT
KOppo3uu. Onekmponuz  pacmeopoé u  pacniaeos. Ilpumenenue  snekmpoausa 8
NPOMBIULIEHHOCTU.

XuMUA 4 KA3Hb

Hayunble MeToapl mo3HaHusi B XxuMuu. Mcrounnku xumudeckord mHpopmarmu. [Touck
uH(pOpMaIlMK 10 Ha3BaHUAM, UACHTU(UKATOpaM, CTPYKTYpHBIM (dopMynaMm. MopaenupoBaHue
XUMHYECKHX MPOLECCOB U SBICHUM, XuMuueckuni auaiu3 u cuHme3 Kak METOJbl HAYyYHOIO
MO3HAHMUSL.

XuMmus u 310poBbe. JlekapcTBa, GepMEHThI, BATAMHHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[IpoGnemsl, CBsi3aHHBIE C MPUMEHEHUEM JICKAPCTBEHHBIX MpermapaToB. BpenHbie MPUBBIUKH U
dakTophl, pa3pymariue 310poBbe (KypeHHE, YHOTpeOJeHUE alKoroJisi, HapKOMaHUs).
PanmonansHoe nutanue. [uwesvie 0odbasku. OcHo8bl NUUEBOL XUMULL.

XuMHS B TTOBCETHEBHOW KMU3HU. Mororue u ynucTsimue cpeactsa. Cpedcmea 6opbowl ¢
ObLIMOBLIMU  HACEKOMBIMU:  peneileHmyul, uHcekmuyuovi. CpeacTBa ITUYHOW TUTHUEHBI U



kocMmeTuku. IlpaBuna Ge3omacHol pabOTHI C €IKUMHU, TOPIOYMMU U TOKCHYHBIMHU BEIIECTBAMH,
CpeacTBaMu OBITOBOM XUMUHU.

XuMHS U CelbCKOe X03s1iicTBO. MuHepasbHble U opraHuueckue ynoopenus. Cpencrsa
3alIUThl PACTCHUU.

Xumuss U dHepreruka. I[IpupoaHble HMCTOYHHMKH YIiIeBOAOpodOB. lIpuponHeii wu
MONYTHBIA HEPTSAHON Ta3bl, UX COCTaB MU Hcmoib3oBaHue. CoctaB HeTH W ee mepepadoTka.
Hedrenponykrel. OkranoBoe umciao OeH3uHa. OxpaHa OKpyXKarolled cpensl  IpH
He(dremepepabOTKE W TPAHCIOPTHUPOBKE HEPTEHPOAYKTOB. AJBTEPHATUBHBIE HCTOYHUKH
SHEPIHUH.

Xumusi B crpourtenberBe. llement. beron.llombop onTUMaibHBIX CTPOHUTEIBHBIX
MaTepUaloB B IPAKTUYECKON JEATEIBHOCTH YEJIOBEKA.

XUMUS ¥ 3KOJIOTHS. XUMHYECKOE 3arpsi3HEHUE OKPY>KAIOIIEe CPebl U €ro MOCIIEICTBUA.
Oxpana rungpocdepsl, T04BbI, aTMochepsl, (pIopbl U GayHbI OT XUMUYECKOTO 3arpsi3HEHHUS.

Yri1y0/1eHHBIH YpOBeHb

OCHOBBI OPraHNYecKOil XUMHHU

[losiBieHMEe W pa3BUTHE OPraHMYECKOM XMMHMM Kak Hayku. IIpenmer opraHmdeckoil XUMHHU.
MecTto W 3HAUYE€HHE OpPraHWYECKOM XHMHHM B CHCTEME ECTECTBEHHBIX HayK. B3amMocssA3b
HEOPraHMYECKUX U OPraHUYECKHUX BELIECTB.

XHUMHYECKOE CTPOCHHE KakK IOPSAJOK COEIWHEHHMS AaTOMOB B MOJIEKYJIE COIJIACHO UX
BaJICHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMHUYECKOIO CTPOECHMSI OpraHMYeCKHX
coequHennii A.M. bytnepoBa. YriepoaHbll CKeJleT OpraHudeckod MoJekyibl. KpaTHocTh
XUMHYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMUYECKOIO CTPOEHHUS MOJIEKYII.
N3omepus u um3omepsl. [lonstue o ¢yHKMOHANBHOW rpymme. [IpuHIUNBE Kiaccudukanumn
OpPTaHMYECKUX COeAUHEeHHM. MeXIyHapoIHas HOMEHKJIATypa W TPUHLUIBI 00pa3oBaHUs
Ha3BAaHUN OPraHUYECKUX COCTUHECHUMU.

Knaccudukanms ©  0cOOEHHOCTH  OpPraHMYECKUX  peakiuil. PeakunoHHbIE — LIEHTPBHIL.
IlepBoHavanbHBIC TOHATHS O TUMAX U MEXaHU3MaX OPraHMYECKUX peaKluid. |'OMOIUTHYECKU 1
TeTePOIMTUYCCKUI Pa3pblB  KOBaJCHTHONW XMMHUYECKOH CBsi3n. CBOOOMHOPAIUKANBHBIA U
MOHHBIN MexaHu3Mbl peakuuu. [lonsrue o Hykneodusne u snextpoduie.

AnkaHbl. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNIbI METaHa. Sp°-THOpUIN3alus
opOutaneii aromoB yriepoaa. [omonormueckwit psm w  obmas Qopmylra agKaHOB.
Cucrematnueckasi HOMEHKJIATypa aJKaHOB M pagukaioB. M3omepusi yriepoaHOro CKelera.
®dusnyeckue CBOWCTBA aJKAaHOB. 3aKOHOMEPHOCTH HW3MEHEHUs (PU3WYECKUX CBOWCTB.
XUMUYECKHE CBOMCTBAa  alKaHOB: TaJIOTEHUPOBAHME, JETMJIPUPOBAHUE, TEPMHUUECKOE
pasiokeHue, KPEeKHWHI KaK CHOCOObI MOJy4eHUs BaKHEHIIMX COEAMHEHWNW B OPraHUYECKOM
cuHTe3e. ['opeHne ajaKkaHoOB Kak OJMH M3 OCHOBHBIX MCTOYHUKOB TEIJIa B MPOMBIIUIEHHOCTH U
ObiTy. M30oMepu3anus Kak croco0 MOJydeHUs] BBICOKOCOPTHOTO OCH3MHA. MeXaHW3M peakiuu
cBOOOTHOpaIuKaIbHOTO 3aMenieHus. [lomyuenune ankanoB. Peakuumst Bropua. Haxoxnenue B
NIPUPOJE U NPUMEHEHUE AJIKAHOB.

Huknoankanpl. CTpoeHWe MOIEKYT HUKIOankaHoB. OOmas ¢opmyna OHKIOATKAHOB.
Homenknatypa  nuknoankaHoB.  M3omMepuss — LMKIOANKaHOB:  YIVIEPOJHOIO  CKeNeTa,
MEKKJIaCCOBAasl, MPOCTPAHCTBEHHAA (Yyuc-mpanc-uzomepus). Crieruduka CBONCTB IUKIO0ATKAHOB
C MaJIbIM pa3MepoM IUKJIa. Peakiuu npucoeIMHEHNs U paJUKAIBbHOTO 3aMEILICHHUS.

AJnKeHbI. DIIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJIbl STUIIEHA. Sp°-TUOPUIN3aLKs
opOuTajeil aTOMOB yriepoaa. G- M M-CBsI3U. [ oMolorudeckuii psix 1 od1as popMyna aJKeHOB.
HomeHnknarypa ankeHoB. IM3omepus alakeHOB: YIVIEDOAHOIO CKEJIETa, IIOJIOKEHUsS KpaTHOMU
CBSI3HM, MPOCTPAHCTBEHHAsA (yuc-mpanc-uzoMepusi), MexkinaccoBas. Duznyeckue CBOWCTBA
QIKeHOB.  Peakium  2/eKTpOUIBHOTO  MPUCOCIUHEHHMS  KaK  CIOCOO  MOJy4YeHHUs
(GYHKIIMOHAJIBHBIX MPOU3BOAHBIX YIiieBoaopoa0B. [IpaBuno MapKkoBHHKOBA, €r0 3JIEKTPOHHOE
oOocHoBaHue. Peakiuu okucineHus W mnoiauMepuzauuu.lloausTiiieH Kak KpyMHOTOHHA)KHBIH



MPOIYKT XUMHUYECKOTO MPOU3BOACTBA. [IpoMEbIeHHBIE U 1a00paTOPHBIE CIIOCOOBI MOTYYeHUS
anKkeHoB. [Ipasuno 3aiiyesa. IIpuMeHeHNE aTKEHOB.

Anxanuensl. Knaccudukarus ankaadeHOB MO B3aMMHOMY PACIOJIOXKEHUIO KPAaTHBIX CBS3EH B
Mosiekyne. OCOOEHHOCTH JJIEKTPOHHOTO U TPOCTPAHCTBEHHOI'O CTPOCHHUS COMPSHKEHHBIX
ankagueHoB. OOmas dopmymna ankagueHoB. HomeHknaTypa W HW30MEpHUs aAIKaJAHCHOB.
®u3nyeckue CBOWMCTBAa  AKQAUEHOB. XUMHUUYECKHE CBOMCTBA  QJIKAJAMEHOB:  PEAKIIHUH
NpUCOeANHECHUS (THIPUPOBAHUE, TAJOTCHUPOBAHKE), TOPEHUS W ToluMepu3anuu. Brman
C.B.JleGeneBa B  TONyYeHHWE CHHTETMYECKOTO  Kaydyka. BynkaHu3anus  Kaydyka.
Pesuna.MHoroobpazue BHJOB CHHTETHUECKHMX KaydyKoOB, HX CBOWCTBA U TPHUMEHEHHE.
[Tonydyenue ankaaneHoOB.

ANKUHBL. JJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJIbl aleTHICHA. Sp-
rubpuan3aius opouTaneii aToMoB yriepoja. ['oMonorudeckuii psa u oomas popmMysia aTkKiHOB.
Homenknarypa. M3omepusi: yriepoIHOrO CKeJeTa, MOJI0KEHUsI KpaTHOW CBSI3HM, MEXKKJIaccoBasl.
®u3nyecKue CBOMCTBA AIKUHOB. XMMHUUYECKUE CBOMCTBA AJIKMHOB: PEAKIIUU MPUCOEIUHEHUS KaK
Croco0 MOy4eHUsl MOJTMMEPOB U IPYTUX TMOJE3HBIX MPOIYKTOB. Peakyuu 3amewenus. I'opeHue
alleTHJIeHa KaK MCTOYHUK BBICOKOTEMIIEPATypHOTO IJIAMEHM JJIsi CBApKU M PE3KU METaJUIOB.
[Tonydenue aneTuiieHa TUPOJIU30M METaHa U KapOUIHBIM MeTooM. [IpuMeHeHue ameTuneHa.
Apensl. HMcmopua omxpvimus 6enzona. COBpeMEHHbIE TNPEACTAaBIECHUS 00 3JIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpPOCHUU OeH3ona. l3omepuss M HOMEHKIATypa TOMOJIOrOB OeH30Ia.
O6mas dopmyna apeHoB. Puzmyeckne cBoWcTBa OeH307a. XMMHUYECKHE CBOWMCTBA OeH3o0Ja:
peakuuu SIeKTPO(UIBHOTO 3aMelleHus (HUTpPOBaHWE, TallOTEHHPOBaHHE) KaK CIocod
MOJIyUYEeHUS XHWMHUYECKUX CPEJCTB 3allUThl PACTCHU; MpPHUCOEAUHEHUS (TUIPUPOBAHHE,
raJIOTEHUPOBAHKE) KaK JOKA3aTENbCTBO HEMPEIEIBHOTO Xapakrepa OeH3oua. Peakiius ropeHus..
[Tomyuenue 6enzona. OcobenHocmu Xumuueckux ceoticme monyoad. B3auMHoe BIUSHUE aTOMOB
B MoJleKyne Toiyona. Opuenmayuontvle 3¢hghexmol 3amecmumenei. [IpuMeHeHHE TOMOJIOTOB
OeHsorna.

Cruptel. Knmaccudukanus, HoMeHKIaTypa cnupToB. ['omMonoruueckuit psa u obmas Gpopmyna
IpeleibHbIX OJHOATOMHBIX chupToB. WM3omepus. @usnueckue CBOWCTBA MpeAesbHbIX
OJIHOATOMHBIX CHUPTOB. BomopomHas CBA3b MEXKIY MOJIGKYJIaMH U €€ BIHSHHE Ha (U3HUECKUe
CBOMCTBAa CIHPTOB. XHMMHYECKHE CBOMCTBA: B3aMMOJICUCTBHE C HATPUEM Kak CIOCo0
YCTAaHOBJICHHSI HATUYMS THAPOKCOTPYMIBI, C TAJIOT€HOBOJAOPOIAAMH KaK CIOCO0 MONydeHUs
pacTBopuTeNel, BHYTPU- U MEXKMOJIEKYJIsIpHas Aeruaparanus. Peakius ropeHus: COUpPTHI Kak
toruiBo. [lomyueHue »dTaHONa: peakmuss OpOXKEHHS TIIOKO3bl, THApAaTalus OJTUJICHA.
[IpumeHnenne meraHona W dTaHosa. PU3MOIOTMYECKOE IEHCTBHE METAHOJA W ITAaHOJA HA
OpraHuM3M YeJOBEKa. OTWIEHIVIMKOJIb W TJULEPUH KaK MPEJCTABUTENN MPeaelbHbIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHast peakiusi Ha MHOTOAaTOMHBIE CIIUPTHI U €€ MIPUMEHEHHE
JUIsl pacTiO3HABaHUs TJIMLIEPUHA B COCTaBe KOCMETUYECKHUX cpeAcTB. [IpakTrueckoe npuMeHeHne
STUJICHIJIUKOJIS U TJIUIEpUHA.

®enon. CrpoeHue Monekynbl QeHona. B3ammHOe BIMsSHHE aTOMOB B MOJeKyine (eHona.
®dusnueckue cBoiicTBa (heHosa. XUMUYECKUE CBOWCTBA (PEaKIMU C HATPHUEM, THIPOKCHUIOM
HaTpus, 6pomom). [Tonyyenue penona. I[lpumenenue penona.

Anpaeruasl U ketoHbl. Knaccubukanus anpaerusoB U KeToHoB. CTpoeHHe mnpeaebHbIX
QIBJIETUIOB. JJIEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTPOCHUE KApOOHWIBHOW  TPYIIIBL
['omonornyeckuit psia, oOuast popMyiia, HOMEHKIIATypa U U30MEpHUS MPEAETbHBIX albJeTHI0B.
@u3nyeckue CBOMCTBA NPEAECIBHBIX aAIbACTHAOB. XHMUYECKHE CBOMCTBA NPEAECIBHBIX
aNbJIETUIOB: THAPUPOBAHUE; KAueCTBEHHbIE pEakUWH Ha KapOOHWIbHYIO Tpynmy (peaxius
«cepedpsiHOTO 3epKanay, B3aumojeicTBue ¢ ruapokcuaoM menu (II)) u ux nmpumeHeHwe ans
oOHapyXeHHsl TpelneibHBbIX ajlbJETHA0B B MPOMBIIUICHHBIX CTOYHBIX Bojax. [lomydeHue
NpeeTbHBIX AbJIETHIOB: OKUCICHHE CIHUPTOB, TUApartanus anetwieHa (peakmus Kydeposa).
Tokcuunocth ampaerunioB. [IpuMenenune dopmanbaeruga W arneTaibaeruga. AIETOH Kak
MpeCTaBUTENb KeTOHOB. CTpoeHue Molekynbl areroHa. OCOOEHHOCTH pPEaKIMu OKHCIICHUS
anerona. [IpumeHenue aneroHa.



KapbonoBbie kucnorel. Kinaccugpukanuss ¥ HOMEHKJIATypa KapOOHOBBIX KucioT. CTpoeHue
IpeleNbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIILHOM TPYIIIEL. ["'oMonorudeckuii ps u oomas Gpopmyia npeneabHbIX 0HOOCHOBHBIX
KapOOHOBBIX KUCIOT. PU3NYECKUE CBOWCTBA MPEIEIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT.
XVUMUYECKHUE CBOWCTBA TPEIEIBbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakiuuu ¢
MeTaJlJIaMi, OCHOBHBIMU OKCHJaMH, OCHOBaHUSIMU U COJISIMH) KaK MOJTBEP’KIACHHE CXOJICTBA C
HEOPraHMYECKUMHU KHUCIIOTamMH. Peakmust stepudukanmum u ee obOpaTumocTh. BrusHue
3aMecTUTeNed B YIJIEBOJAOPOJHOM pajuKaie Ha CHily KapOOHOBBIX KHCIOT. OcoOeHHocTH
XUMUYECKUX CBOMCTB MypaBbUHON KuUCHOTHL. [lomyueHue mpeAesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHUCJIGHHE aJKaHOB, aJKEHOB, IEPBUYHBIX CIIMPTOB, aJbACTUIOB.
Baxmwueiimme mnpenctaBuTead KapOOHOBBIX KHCIOT: MYypaBbUHAas, YKCyCHass W OCH30MHHasl.
Briciive mnpenenbHble M HENpeAeNbHbIE KapOOHOBBIE KHCIOTBL. Onmuyeckas u3omepusi.
Acummempuuecxuti amom yenepooa. llpumeHeHne KapOOHOBBIX KHCIIOT.

Cnoxnbie 3¢upsl 1 xupbl. CTpOCHHE W HOMEHKJIATypa CIOXHBIX 3(GHUpOB. MexkiaccoBas
U30MepHs ¢ KapOOHOBBIMH KHcioTaMH. CrocoObI MOJTY4YeHUs CIOKHBIX 3¢upoB. OOpaTUMOCTb
peakuu stepuduranuu. [lpumeHeHue CI0XHBIX 3(GUPOB B MHUIIEBOM W mapdroMepHOM
MPOMBINIICHHOCTH. JKHUPBI KaK CIIOXHBIE dPUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KHCIIOT.
PacturenbHble M JKUBOTHBIE JKUPBI, UX cOocTaB. DU3MYECKHE CBOWCTBA JKUPOB. XUMHUYECKHE
CBOMCTBa XUPOB: TUIPUPOBAHHE, OKUCICHUE. [ MAPONN3 WM OMBUICHHE XHPOB KakK CIOC00
MIPOMBIIIUICHHOTO TMOJIYYEHHUs COJIEH BBICIIMX KapOOHOBBIX KUCTOT. [IpumMenenue xupoB. Mbuid
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOIOIIe CBOMCTBA MBLIA.

VYrneronpl. Knaccudukarust yrineBonoB. @u3nueckre CBOWCTBA M HaXOXKJIEHUE YTJIEBOJOB B
npupoje. [roko3a Kak anbJAeTHJ0CHUPT. XUMHUUYECKHE CBOMCTBA TUIIOKO3BL ayuiuposamue,
AIKUIUpOBaHUe, CIIMPTOBOE U MOJIOYHOKHUCIIOE OpoXKeHHe. DKCIIepUMEHTalbHbIE JOKa3aTebCTBA
HaJIU4Ms adbJErHJIHON M COUPTOBBIX rpymm B ritoko3e. [lomyuenue riaoko3bl. Opykmosa Kak
usomep enokosvl.Pubosa u oezoxcupubosza. Baxueinmme aucaxapuasl (caxaposa, J1akmosd,
Manemo3a), uX CTpoeHne U Gu3nveckue cBoucTBa. [ Maponu3 caxaposbl, 1aKmo3vl, MalbmMo3bl.
Kpaxman u 1memwnono3a Kak OHOJIOTHYECKHE MOJMMEpPbl. XUMHUYECKUE CBOMCTBA Kpaxmaya
(ruaponin3, Ka4eCTBeHHAs peaklus ¢ HOJO0M Ha Kpaxmal U ee NMPUMEHEHHE NI OOHApYyXKEHUS
Kpaxmalia B MPOJYKTaxX MUTAHUs). XHUMUYECKUE CBOMCTBA IEJITIOI03bI: THAPOIIN3, 00pa3oBaHue
cnoxHbIX d(hupos. [IpuMeHenne u Omonorudeckas poib yriieBogoB. OKHUCICHHUE YIIEBOJIOB —
UCTOYHUK SHEPTUU >KUBBIX OpraHu3MoB. [loHsTHe 00 HMCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpE
aleTaTHOTO BOJIOKHA.

Unentudukanuss OpraHUYecKUX COEAMHEHUH. ['eHeTHueckas CBSI3b MEXIy KiaccaMu
OPraHUYEeCKUX COECIUHECHUM.

Amunbl. IlepBuuHble, BTOpHYHBIE, TpeTU4Hble aMuHbl. Kiaccuduxanuss aMUHOB MO THUIY
VIJIEBOJOPOAHOTO  pajuKala ¢ YUCIy AaMUHOTPYNI B  MOJEKyJe. OIJEKTPOHHOE |
IIPOCTPAHCTBEHHOE CTPOCHHE MpeAebHbIX aMUHOB. DuU3nvecke cBOWCTBa aMUHOB. AMUHBI KaK
OpraHMYECKUE OCHOBAHUS: PEAKIMU C BOJOM, KHUCIOTaMU. Peakuusi ropeHusl. AHUIUH Kak
MPEJICTaBUTENb apoMaTHUYeCKUX aMMHOB. CTpoeHne aHWIMHA. [IpudrHbl 0cinabieHnss OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUHU C aMUHAMU MPEAEIbHOIO psijla. XMMUUECKHE CBOMCTBA aHUIIMHA:
B3aUMOJICICTBHE C KHCIOTaMH, OpOMHOW BOAOW, okucieHue. I[lomydeHue amMHUHOB
AIKAJIMPOBAHUEM aMMHAKa U BOCCTAHOBIIEHUEM HUTPOIPOU3BOJHBIX YIIIEBOJOPOAOB. Peakiius
3unuHa. [I[ppumeHnenre aMiuHOB B (papMarieBTUIECKON MPOMBIIIIICHHOCTH. AHUIUH KAK Cbipbe O
npou3600Ccmea anuiunogvlx kpacumerneti. Cunmesvl Ha OCHO8E AHUTUHA.

AwmwuHOKHUCHOTH 1 Oenku. CoctaB M HOMEHKIaTypa. CTpoeHHEe aMUHOKHCIIOT. ["'oMoornuecKkuii
pAA NpenenbHBIX aMUHOKUCIOT. M30mepusi npedenbHulx amunoxkuciom. OU3ndecKue cBOiCTBa
IpelenbHbBIX AMHUHOKHUCIOT. AMHHOKHCIOTHI Kak aM(OTepHble OpPraHUYECKHUE COEIUHEHUS.
Cunre3 mentuaoB. llentunHas cBsi3b. buonornyeckoe 3HaUYeHUE o-aMUHOKHUCIOT. OOmactu
NPUMEHEHUS aMUHOKUCIOT. benkukak nmpupoansie 6uononumepsl. CocTaB U CTpOeHUE OEIKOB.
OcnosHvle amuHnoKkuciomel, oodpazyiowjue Oenku. XUMUYECKUE CBOWCTBA OEIKOB: THUIPOJIU3,
JieHaTypalusi, KauecTBEHHbIC (IIBETHBIC) peakiuu Ha Oenku. [IpeBpareHusi OCIKOB MHIIHA B



opranm3Mme. buonorndyeckue GyHKIuH OENKOB. /JocmudiceHus 8 uzyueHuu CmpoeHus u CuHmesda
benxos.
Aszomcodepaxcawue eemepoyuriuyeckue coeounenus. Iluppon u nupuouH: 21eKMpoHHOe
CmpoeHue, apoMamuyeckuti XxXapakmep, pasiudue 6 NPOsGIeHUU OCHOBHBIX CBOUCME.
Hyxneunosvie xucnomol: cocmas u cmpoenue. Cmpoenue Hykieomuoos. Cocmae HyKi1eUHOBbIX
kucaiom ({{HK, PHK). Ponb HYKIeUHOBbIX KUCIOM 8 HCUSHEOesMeNbHOCIU OP2aAHUMOS.
Bricokomonekynsipaple  coenuHeHUs. OCHOBHBIE TIOHATHS — BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN: MOHOMEp, IIOJUMEp, CTPYKTYpHOE 3BEHO, CTENECHb IMOJUMEPHU3AIINH.
Knaccupukanus momumepoB. OCHOBHBIE  CIIOCOOBI  TMOJIYYEHHUST  BBICOKOMOJIEKYISIPHBIX
COCIMHCHUH: pPEaKIUH TOJUMEpU3alMk ¢  ToJuKoHaeHcanun.CTpoeHne U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTH CBOWCTB TMOJMMEPOB OT CTPOCHHS MOJEKyI. TepMoruiacTudHble U
TEPMOPEAKTUBHBIE  TMOJIUMEPBL.  [Iposoodswue  opeanuueckue  noaumepsl. Komnozummoie
mamepuanel. Ilepcnekmugvl UCNOIB3068aHUS KOMNOUMHBLIX Mamepuanos. Knaccudukarus
BOJIOKOH. CHHTeTHYecKue BOJIOKHA. [lommadupHble n monmmamMuaHbIe BOJIOKHA, WX CTPOCHHE,
cBoicTBa. IlpakTHueckoe HUCIONb30BaHUE BOJIOKOH. Cummemuueckue NIAEHKU. U30JAYUA 0N
npo80008, MeMOpanvl 0l ONPECHeHUsT 800bl, 3AWUMHbIEe NIeHKU 05 A8MOMOOUNeN, NIACbIPU,
xupypeuveckue nossisku. Hosevie mexnonocuu Ooanvheliue2o co8epuleHcmeosanss NOJUMEPHbIX
mMamepuanos.

Teopernyeckne 0CHOBbI XMMHH

Crpoenue BemectBa. CoBpeMeHHasi MOJIENb CTpOeHUs aroma. Jlyanusm anektpoHna. Keanmoguvie
yycna. PacnpeneneHue 3MeKTPOHOB 110 SHEPTETUYECKUM YPOBHSAM B COOTBETCTBUU € MIPUHLUIIOM
HaMMEHBIICH SHEpruM, npaBwioM XyHaa u npuHiunoMm Ilaymu. OcoOeHHOCTH CTpOeHHUs
SHEPreTUYeCKUX YpOoBHEH aroMoB d-3JIeMEHTOB. OJEKTpOHHAas KOHQUrypamusi aroma.
Knaccudukanus XuMHUECKUX 3JIEMEHTOB (s-, p-, d-amemeHTs). OCHOBHOE M BO30YKICHHBIC
COCTOSIHMSI aTOMOB. BaneHTHbIe anekTpoHbl. [lepuonnueckas cucteMa XUMAYECKUX JIEMEHTOB
.. Menneneesa. @usnyeckuii cmeica [lepuoanueckoro 3akona .M. Menneneesa. IIpuunnel
Y 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COCIMHEHMM IO NEPUOIAM U TPYIIIAM.
MupoBo33peHueckoe M Hay4yHoe 3HadeHue Ilepumonmueckoro 3axkoHa [[.M. Menneneesa.
IIpoenosvl /].U. Menoeneesa. Omxpvimue HOBbLX XUMUYECKUX DTIEMEHMO8.

ONEeKTpOHHas MPUPOAA XUMUYECKON CBSA3U. DNEKTPOOTpULAaTENbHOCTh. KoBaneHTHas CBs3b, €€
Pa3HOBUJAHOCTH M MEXaHHW3MbI OOpa3oBaHUs (OOMEHHBIH M JTOHOPHO-aKIENTOPHBINA). MoHHas
cBsA3b. MeTamnuueckas cBsi3b. BogopoaHas cBsizb. Meokcmonekynsapuvie 63aumo0eicmesus.
Kpucrannumueckue u amop¢Hble BemiecTBa. THUIBI KPUCTAIIMYECKHX pPEIIETOK (aTOMHAas,
MOJIEKYJISIpHAs, HIOHHAS, METAJUINYECKast). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THIIA
KpUCTAJIIM4ecKor pemeTku. [IpuunmHbsl MHOro0Opasus BemecTB. COBpeMEHHbIE MPEACTABICHUS
0 CTPOCHUU TBEPABIX, )KUIKUX U Ta3000pa3HbIX BEIIECTB. JKuoKue Kpucmaiisi.

XUMUYECKUE peakiuu. ['OMOreHHble W TeTeporeHHnie peakuuu. CKOpOCTh peakiuu, ee
3aBHCUMOCTh OT PAa3lWYHBIX (DAKTOPOB: HPUPOABI PEArUPYIOUIMX BEIIECTB, KOHILIEHTPAIIUH
pearupyromux BemecTB, TeMmiepaTypbl(npaBmio Bant-I'odda), mmomamu peaxnmnoHHOMN
NOBEPXHOCTH, HAJIWYMS KaTanu3aTopa. OHEPrUs aKTUBALUUU. AKMUSUPOGAHHBIU KOMNIEKC.
KaranusaTtopsl u kaTtanus. Posb KaTann3aTopoB B IPUPOJIE U TPOMBIIUIEHHOM ITPOU3BO/ICTBE.
Ilonamue 06 sumanvnuu u sumponuu. OHepeua [ubbca. 3axkoH l'ecca W cineAcTBUS U3
Hero.TermmoBsie 3pPexThl XUMHIeCKuX peakiuii. TepMoxumudeckrue ypaBHeHHs. OOpaTuMOCTh
peakuuii. Xumuueckoe paBHOBecHe. CMeILEHHWE XHMUYECKOTO PaBHOBECHS IOJ JEHCTBUEM
pa3nuUHbIX (AKTOPOB: KOHIEHTPAllMM pEareHTOB WM MPOAYKTOB pEaKluu, JaBJICHHUS,
Temneparypsl. Pojib cMeleHus: paBHOBECHUS B TEXHOJIOTMUECKUX MPOLIECCaXx.

Hucniepcubie cucteMbl. Konnouonvle cucmemsi. VICTHHHBIE pacTBOpBL. PacTBopeHHE Kak
duzuko-xumMuueckuii mporecc. CriocoObl BbIpaKeHNsI KOHIIEHTPALUN PACTBOPOB: MaccoBast OIS
PacTBOPEHHOTO BEILIECTBA, MOAAPHASL U MOJANbHAA KouyeHmpayuu. Tump pacmeopa u
mumposgaHue.



Peakmuu B pacTBOpax 31eKTponuToB. KaduecTBeHHBIE peakiiy Ha HOHBI B pacTBope. KucinoTHo-
OCHOBHbIE B3aMMOJECIHCTBUS B pacTBopax. AmdorepHOCTb. HonHoe npoussedenue 800bl.
Booopoonwvui  noxazamenv (pH) pacmeopa. Twuaponus conell. 3HadeHHWe THUAPONIM3A B
Ouonoruuecknx oOMeHHBIX Iporeccax. [IpuMenenue rugponnsa B MpOMBIIIIEHHOCTH.

OKUCINTENbHO-BOCCTAaHOBUTENIbHBIE PEAKLIUU B IIPUPO/IE, POU3BOJCTBEHHBIX MPOLIECCAX
U KU3HEJESATENIbHOCTH OPraHU3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHbIU NOMEHYUANl CPeobl.
Huaepamma Ilyp6s. lloBeneHue BeIIECTB B Cpedax € pasHbIM 3HadeHueM pH. Meronsl
JNEKTPOHHOTO U 3JeKMpPOHHO-UuOHHOo20 OanaHca. [anpBaHWYecKUN dieMeHT. XHUMHYECKHe
UCTOYHUKU TOKa. Cmanoapmusili 8000poOHblL 31ekmpod. Cmanoapmublil  31eKmpoOHblil
nomenyuan cucmemvl. Pao cmanOapmmuwix 31eKmpooHbIX nomenyuanos. Hanpaenenue
OKUCTUMENIbHO-60CCMAHOBUMENbHBIX peakyuu. DJIEKTPOJIU3 PAaCTBOPOB M pACILIaBOB COJICH.
[IpakTHyeckoe NPUMEHEHHUE HJIEKTPOIM3a ISl TOJYYEHHS IEJIOYHBIX, MIEI0YHO3EMEeNbHbIX
METaJUIOB M alioMHHUA. KOoppo3usi MeTaioB: BHIBI KOPPO3HH, CIIOCOOBI 3aLIUTHI METAIJIOB OT
KOPpO3UH.

OCHOBBI HEOPTrAaHMYECKOH XMMUU

Obmas xapakrepuctuka 3meMeHTOB [A—IIIA-rpynmn. OKCHAbI U NMEPOKCUABI HATPHUS U KaJsl.
Pacnio3naBanne katnoHoB Hatpus W Kanusa. CoiM HaTpus, Kanus, KaJblUs M MarHus, HMX
3HaYeHHWE B TPUPOAC M KU3HHM UeJIOBeKa. JKecmkocmb 600bI U CNOCOObL ee YCMpaHeHus.
Komnnexchnvle coeounenus antomunus. Anomocuiukamel.

Mertamiel IB-VIIB-rpynn (Menp, mMHK, XpoM, MapraHein). OcoOEHHOCTH CTPOCHHsI aTOMOB.
O6mme ¢usznueckue u xuMudeckue cBoicTBa. [lomydenme u mnpumenenwe. OKCUIBI U
TUAPOKCUABI 3TUX METAJJIOB, 3aBUCHUMOCTb MX CBOWCTB OT CTENEHHU OKHCIIEHUS 3JIEMEHTA.
Baxwneiimme comu. OKUCIUTEIbHBIE CBOMCTBA COJIEM XpoMa M MapraHia B BBICIICH CTEIEHU
OKucCIeHUs. Komniexkcuvie coeOunenus Xxpoma.

OO6mas xapakTepucTuka 3JeMeHTOB [VA-rpynmel. CBoHCTBa, MOJydYeHHE W TPUMEHEHHE
yrasa.CuHTe3-ra3 Kak OCHOBA COBPEMEHHOM IPOMBIIIJIEHHOCTH. AKTHUBHUPOBAHHBIM Yrojib Kak
aacopOent. Hanocmpyxmypol. Muposvie docmudicenus 6 obnacmu co30aHusi HAHOMAMeEPUANLO8.
Onekmponnoe cmpoenue Moaekyavl yeapuo2o 2asa. llonyyenue u npumenenue yeapHoz2o 2asa.
buonornueckoe aeiicTBue yrapHoro raza.KapOuasl kanbius, alroMuHUS U Kene3a. KapOoHatsl
u ruapokapOoHaTel. Kpyeosopom yenepoda 8 dcugoli u Hedcugou npupode. KadecTBeHHas
peakmusi Ha KapOoHaT-WOoH. DU3MYECKHEe W XUMHUYECKHE CBOWCTBAa KpeMHwus. CuIaHbl |
cuwmmnuael. Oxenp kpemuus (IV). KpemaueBsie KuciaoTel U ux coiu. CHIMKaTHBIE MUHEPAbl —
OCHOBA 3€MHOM KOPBI.

OOmas xapakrtepucTukaieMeHToB VA-rpynnsl. Hutpuael. KauecTBeHHass peakuus Ha HOH
aMMOHHMs. A30THas KHCIIOTa Kak OKuciuTedb. HutTparel, ux ¢usnueckue M XUMHUYECKUE
CBOIicTBa, mpuMmeHeHue. CBoiicTBa, monyueHue u npuMeHeHue pocpopa. @ochun. PocdopHbie
u nosidocdopHbie KucaoThl. buonorudeckas poisb pocdaros.

OOmas xapakrepucTuka’ieMeHToB VIA-rpynmbl. OcoOble CBONCTBA KOHICHTPHPOBAHHOM
cepHoil kucioTel. KauecTBeHHBIE peakiuu Ha Cyab(u-, CyabuT-, u cynb(ar-uoHsl.

Obmas  xapakrepuctuka’iemMeHToB  VIIA-rpymmer.  Ocobennoctu  xumuu  (ropa.
['amorenoBogOpoAbl M HMX TNOJNy4YeHHE. [‘aJlOreHOBONOPOAHBIE KHUCIOTBI W HUX  COJIH.
KauecTBeHHble peakiuu Ha TajloreHuA-uoHsl. Kuciopoaconepskamiye COEAMHEHMs XJopa.
[IprMeHeHre raJoreHOB U UX BAKHEHIIINX COCTMHEHUN.

bnacopoounsie casvi. I[lpumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BEUIECTB, BOJOPOJHBIX COCIUHEHMI, BBICIINX
OKCHJIOB U THJIPOKCHJIOB.

Wnentuduxanus HeOpraHn4eckux BEeUIeCTB U HOHOB.

XuMHS H )KU3Hb
Hayunbie mMeronbl mo3Hanus B xumMuu. VMcrounukn xumudeckord mHpopmaruu. [louck
uH(pOpMallMl MO Ha3BaHUSAM, HUACHTU(]UKATOpPaM, CTPYKTYpPHBIM (opmynaMm. XHUMHUYECKUN



aHaJIu3, CHUHTE3, MOJCIMPOBAHUE XMUMHUYECKUX IMPOIECCOB U SIBJICHUM KaK METOJbl HAy4YHOT'O
no3HaHus. Mamemamuueckoe Mmoodenuposanue npoOCMpPAHCMEEHHO20 CMPOEHUs MOJIeK)
opeanuyeckux ewjecms.Cospemennvle Qu3UKO-XumMuieckue memoobvl YCMaHo8IeHUus cocmasa u
CMPYKMYpbl euecms.

Xumus u 310poBbe. JlekapcTBa, PEepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJIBI.
[TpoGiiemMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKAapCTBEHHBIX MpernaparoB. BpeaHble MpHUBBIYKK U
dakTopsl, paspymialoImue 310pOBbe (KypeHHe, YHOTpeOJICHHE alIKOroyisg, HapKOMaHHUs).
PammonansHoe nuranue. [Tumessie 1o0aBku. OCHOBBI MUIIEBOA XUMUH.

Xumus B Meaunune. PazpaboTka nexkapcTB. XUMUYECKHE CEHCOPBI.

XuMHUg B TMOBCEAHEBHOM JKU3HU. MOIOIME W YHUCTAIIME CpPENCTBA. PernenseHTsl,
uHCeKTUIUABL. CpencTBa JWYHOM THUTHEHBI W KocMeTukd. [IpaBuna Oe3omacHOW pabOTHI C
€KUMU, TOPIOYMMHU ¥ TOKCUYHBIMU BEIIECTBAMHU, CPEJICTBAMU OBITOBON XHMHUHU.

XUMHUS U CelIbCKOoe X03siicTBO. MUHepanbHble M opraHuyeckue ynooOpenus. Cpenctsa
3allIUThl PACTCHUU.

Xumus B TPOMBIIUICHHOCTH. OOIIMe NpeACTaBlIeHUs O MPOMBIINUICHHBIX CIoco0ax
MOJIyYeHHUs XMMHUYECKHUX BEIIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHaKa, CEPHOM KHUCIIOTHI).
[Ipombinnennass opranuueckass xumusi. CbIpbe AJIE  OPraHUYECKOM TMPOMBIIIIEHHOCTH.
[IpoGnema OTX0M0B M TMOOOYHBIX TPOMYKTOB. Hambosee KpymHOTOHHa)KHBIE MPOU3BOJICTBA
opranuyeckux coeauHeHuil. Yepnas u 1BerHas Meramutyprus. CTEKJIO W CHIMKAaTHas
MPOMBIIUIEHHOCTb.

Xumuss U odHepreruka. llpupoansle HCTOYHMKH yrieBogoponoB. Ilpuponnsli u
MONYTHBIA HEPTSHON Ta3bl, UX COCTaB MU Hcmoiib3oBaHue. CoctaB HeTH M ee mepepadoTka.
Hedrenponykrel. OkranoBoe umciao OeH3uHa. OxpaHa OKpyKarolled cpensl  IpH
He(dremepepabOTKE W TPAHCIOPTHUPOBKE HEPTEHPOAYKTOB. AJBTEPHATUBHBIE WCTOYHUKH
SHEPIHH.

Xumusi B crpoutenbeTBe. llement. beton. Ilombop omTHUManbHBIX CTPOUTEIBHBIX
MaTepHalioB B MPAKTUUYECKOMN JAESITEIbHOCTH YEIOBEKA.

XHUMUA ¥ 3KOJIOTHA. XUMHUECKOE 3arpsi3HEHUE OKPYKAOIIEH Cpelibl U €ro MOCIEACTBUS.
Oxpana ruzpocdepsl, T04BHI, aTMochepsl, (pIopbl U GayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.

Tunsl pacyeTHbIX 3a1a4:

Haxoxaenue monekynsapHoi (GopMysibl OpraHMYECKOro BEIECTBa IO €ro IUIOTHOCTU U
MacCOBBIM J0JISIM 3JIEMEHTOB, BXOIALIMX B €r0 COCTaB, WX IO MPOIYKTaM CTOPaHUs.

PacueTs! MaccoBo# 1011 (MAacChl) XUMHUYECKOTO COEIMHEHHSI B CMECH.

Pacuersl Macchl (00beMa, KOMMYECTBA BEIECTBA) MPOAYKTOB PEAKLUHU, €CIH OIHO U3
BEIIIECTB JJAaHO B U30BITKE (MMEET IPUMECH ).

Pacuersl MaccoBOi MM 00BEMHOM JONM BBIXOA MPOIYKTa PEAKLUUU OT TEOPETUUYECKU
BO3MOKHOTO.

Pacuets! TemoBoro 3¢ dexra peakuuu.

PacueTsl 00bEMHBIX OTHOLIEHUH Ta30B PU XUMHUECKUX PEAKLIUAX.

Pacuersl mMacchl (00beMa, KOMMYECTBA BELIECTBA) MPOIYKTAa PEAKLMH, €CIU OJHO W3
BELICCTB JJaHO B BUJIE PACTBOPA C ONPEAEIECHHON MaCCOBOM J0JIEM paCTBOPEHHOTI'O BEILIECTBA.

IIpumepHbIe TeMbI IPAKTHYECKUX PAadOT (HA BHIOOP YUUTEJIA):
KauecTBeHHOE onpezeneHue yriiepoja, BOJOpOia U XJopa B OPraHNYECKUX BEILIECTBAX.
KoHcTpyrpoBaHue mapocTepKHEBBIX MOJEIEN MOJIEKYJI OPraHMYECKUX BELIECTB.
PacniozHaBaHue macTMacc ¥ BOJIOKOH.
[Tony4yeHnue CKyCCTBEHHOTO LIENKA.
Pemenue skcriepuMeHTANBHBIX 33J1a4 HA TIOJy4YEHUE OPTraHUYECKUX BEILLECTB.
Pemrenne skcnepuMeHTAIbHBIX 337]a4 HA PACIIO3HABAHNE OPIaHUYECKUX BEIIECTB.
W nenTudukanis HEOPraHn4eCKUX COeINHEHHMN.
[Tonyuenue, cobupanue U pacro3HaBaHUE ra30B.



Pemenue skcnepuMeHTaNbHbIX 3a/1a4 10 TeMe «MeTauibb.
Pemrenne skcnepuMeHTaNbHBIX 3a7a4 110 TeMe «HemeTab.

Pemenue OKCIICPUMCHTAJIbHBIX 3aJda4 IO TEMC «['emeTnueckas CBI3b MCXKAY KilacCaMu

HEOPTaHNUYCCKUX COCHHHCHHﬁ)).

Pemenue OKCIICPUMCHTAJIbHBIX 3aAda4 MO TEMC «['emeTnueckas CBI3b MCXKAY KilacCaMu

OpTraHUYCCKUX COCHHHCHHﬁ)).

[Tonyyenue sTHIEHA U U3yYEHUE €T0 CBOUCTB.
[TonydyeHue yKCyCHOM KHUCIOTHI M U3YYEHUE €€ CBOMCTB.
I'mpponus xupos.

N3roroBneHue Mbuia pyqyHOil paboTHI.

XUMHSI KOCMETHYECKUX CPEICTB.

UccnenoBanue cBOMCTB OEIKOB.

OCHOBBI MUIIEBON XUMHUH.

HccnenoBanue NUIeBbIx J00aBOK.

CBoiicTBa OJJHOATOMHBIX 1 MHOTOQTOMHBIX CITUPTOB.
XHUMHUYECKHE CBOMCTBA albIeTUIO0B.

CuHres cioxHOTO dupa.

IM'uaponus yrineBoioB.

YcrpaneHue BpeMEHHOM KECTKOCTH BOJBIL.
KauecTBeHHBIE peakiiii Ha HEOPraHUYECKUE BEIIECTBA U MOHBI.

HccnenoBanue BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKLIUH.
Onpenenenre KOHIEHTPAMU PacTBOPa aCKOPOMHOBOW KUCIOTHI METOAOM TUTPOBAHUSI.

TEMATHYECKOE INTAHUPOBAHUE

Xumus, 10 knacc (0a30Bbl1il ypOBeHb)

Ne TEeMa Koa-Bo

n/n yac.
Tema 1. OcHOBBI OPraHUYeCKOil XMMHHU 4
Tema2. YrieBoaopoabl 23
Tema 3. Kucinopoacoaep:kamiue opraHudeckue coeTuHeHust 26
Tema 4. AzoTcoaepskanie opraHudecKue coeANHEeHNs 15
Hroro 68

Xumus, 11 kiaace (0a30Bblil yPOBEHbD)

Ne TeMa Koa-Bo

n/n yac.
Pa3nes 1.Teopernyeckue 0CHOBbI XHMHH 29

Tema 1. Baxueiimnme XuMHUECKIE MTOHATUSA U 3aKOHEI

Tema2. CTpoeHue BellecTBa

Tema 3. Xumudeckue peakiun

Tema 4. MeTaibl

Tema 5. Hemertamnisl
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