Xumwsi (0a30BBIN YPOBEHbD )

"Xumusa" (0a30BbIi ypOBEeHb) - TpeOOBaHUS K MPEIMETHBIM pEe3yJIbTaTaM OCBOCHUS
0a30BOro Kypca XMMHUH JIOJIKHBI OTPaXKaTh:

1) chopMupoBaHHOCTH IPEACTABIECHUN O MECT€ XUMHH B COBPEMEHHON HayYHON KapTHHE
MUpa; OHMMAaHUE POJIM XUMUHU B (DOPMUPOBAHUM KPYro3opa U (GyHKIHOHAIbHON IPaMOTHOCTH
YeJI0BEKa /IS PELIEeHUS IPaKTUYECKUX 3a/1a4;

2) BIaJE€HUE OCHOBOIOJATAIOIIMMU XUMUYECKUMH IMOHATHSIMH, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMU; YBEPEHHOE I10JIb30BaHNE XMMUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

3) BnageHHEe OCHOBHBIMH METOJAaMM HAYYHOTO MO3HAHUS, MCIOJIb3YEMbIMH B XHMUHU:
HaOIIO/IEHUE, OIMCaHUe, W3MEpPEHHE, OJKCIEPUMEHT; YMEHHE o00padaThiBaTh, OOBSICHAITH
pe3yJbTaThl MPOBEACHHBIX OMBITOB M JIENATh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTH MPUMEHSTH
METO/bI O3HAHMSI [TPU PELIEHUN PAKTUYECKUX 3a/1a4;

4) chopMUPOBAHHOCTb YMEHUS JaBaTh KOJINYECTBEHHBIC OLIEHKH U IPOBOJIUTH PAacUeThl IO
XUMHAYECKHM (HOpMyJIaM U ypaBHEHUSIM;

5) BnajeHue MpaBWIaMHU TEXHUKU O€30MaCHOCTH MpPU HCHOJIb30BAHUM XUMHUYECKUX
BEILIECTB;

6) chOopMHPOBAHHOCTh COOCTBEHHOM MO3MLUUM 1O OTHOILIEHHIO K XHMHYECKOH
uH(pOopMaLny, NOIy4aeMOi U3 pa3HbIX UICTOYHUKOB;

7) g oOydalooIIMXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3[I0pOBbSI  OBJIQJICHHE
OCHOBHBIMH JIOCTYITHBIMU METO/IaMU HAYYHOT'O [TO3HAHUS;

8) nmns cienblX W CIA0OBUIAIIMX OOYYarOLIMXCs OBJIAJCHHWE MPaBUIAMU 3aluCH
XUMHUYECKHX (OPMYyJl C HCIOJIb30BAaHUEM pENbePHO-TOUEUHONH CHCTEMbl 00o03HaueHuiu JI.
bpaiins.

BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCH:

—  packpbiBaTb Ha TMpuUMEpax poJib XUMHUU B (POPMUPOBAHUU COBPEMEHHOM HAYYHOU
KapTHUHBI MUpPa U B IPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa;

— JIEeMOHCTPUPOBAaThb Ha NPHUMEPAX B3aUMOCBSI3b MEXAY XHUMHEH W  JApYyrUMH
€CTECTBEHHBIMU HayKaMH;

—  packpbIBaTh Ha MpUMEPAX MOJOKEHUS TEOPUH XuMuieckoro crpoeHust A.M. bytieposa;

— mnoHuMarh Qusudeckuii cmbicn Ilepuoguueckoro 3akona [[.M. MenaeneeBa U Ha €ro
OCHOBE OOBSCHITh 3aBHUCHMOCTh CBOWCTB XHMMHUYECKHUX JJIEMEHTOB M 0Opa30BaHHBIX WMH
BEIIIECTB OT JIEKTPOHHOTO CTPOCHHUSI aTOMOB;

—  OOBSCHATH MPUYUHBI MHOTO0OpA3Msl BEIIECTB Ha OCHOBE OOIIUX MPEACTABICHHN 00 MX

COCTaBC U CTPOCHUU;



— TPHUMEHSTH NpaBHJIa CUCTEMATHYECKOW MEKTYHApOAHOW HOMEHKIATYphl KaK CpEACTBa
pa3nYeHus ¥ UACHTU(UKAIIUH BEIIECTB MO UX COCTaBy U CTPOCHHIO;

—  COCTaBIISITh MOJIEKYJSIPHBIE M CTPYKTYypHBbIE (DOPMYJBI OPraHMYECKHX BELIECTB Kak
HOcHTeNned HWH(OpManmMu O CTPOCHUHM BEIIECTBA, €r0 CBOWCTBAX M TNPHHAIICKHOCTH K
OIIpEJIeTICHHOMY KJIacCy COEANHCHHUH;

—  XapaKTepH30BaTh OPraHMYECKHE BEUIECTBA IO COCTAaBY, CTPOCHHUIO U CBOICTBaM,
yCTaHaBJIMBATh PUYUHHO-CIICACTBEHHBIE CBSI3U MEXAY TaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;

— TPHUBOAUTH NPUMEPHl XUMHUYECKHX PEAKIUi, PACKPHIBAIOLIMX XapaKTEpHBIC CBOMCTBA
TUIWYHBIX TPEJCTaBUTENICH KIaCCOB OPraHMYECKHUX BEIIECTB C IETbI0 MX HIACHTH()UKAMH U
00BsicHEHUS 00J1aCTU IPUMEHEHUS;

—  TIPOTHO3MPOBATH BO3MOXKHOCThH MPOTEKAHUS XMMUYECKUX PEAKLUH Ha OCHOBE 3HAHUH O
THUIIaX XMMHUYECKON CBSI3M B MOJIEKYJIaX PEareHTOB U MX PEaKIIMOHHON CIIOCOOHOCTH;

—  HCHOJNB30BaTh 3HAHUS O COCTaBE, CTPOCHMHM M XMMHYECKMX CBOMCTBaX BEIIECTB JUIS
0€3011aCHOTO MPUMEHEHUS B IPAKTHUECKON JeSITeTbHOCTH;

—  TIPUBOJUTH MPHUMEPHI MPAKTHUECKOTO UCIIOIB30BAaHMS MPOAYKTOB MepepaboTku HeDTH U
NPUPOTHOTO Ta3a, BBICOKOMOJIEKYISPHBIX COEAWHEHUH (NOJMATHIICHA, CHUHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

—  TIPOBOJMTH OMBITHI MO PACIIO3HABAHHUIO OPTAaHWYECKHUX BEIIECTB: TIUIEPUHA, YKCYCHOMH
KHCJIOTHI, HEMIPEAEIbHBIX JKUPOB, TIIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTAaBE MUIIEBBIX IPOIYKTOB
¥ KOCMETHYECKHX CPEJICTB;

—  BIAJeTh NMpaBWIAMHU U NpHEeMaMu 0e30MacHON paboThl ¢ XUMHUECKUMH BEIIECTBAaMH U
71a00paTOPHBIM 000PYIOBaHHUEM;

—  YCTaHaBIMBATh 3aBHCHUMOCTh CKOPOCTH XMMHUYECKON PEaKIMU U CMEIICHUSI XUMUYECKOTO
paBHOBECHsI OT pa3IMUYHBIX (DAKTOPOB C LENbIO OINPENETICHUss ONTHUMAIbHBIX YCIOBHIl
INPOTEKaHUS XUMUYECKUX MPOLIECCOB;

—  TIPUBOJUTH MPUMEPHI TUAPOIIN3A COJNIEH B TIOBCETHEBHOM KI3HH YEIIOBEKA,

— TIPUBOIUTH TIPUMEPHI  OKUCIUTEIHO-BOCCTAHOBUTENIBHBIX pPEAaKIWH B  TPUPOAE,
IPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIbHOCTH OPTaHU3MOB;

— TPUBOAUTH HNPUMEPbl XMMUYECKHUX pPEAKIMH, pPACKPBIBAIOLIMX OOILIMEe XUMHUYECKHE
CBOICTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAIIIOB;

— TIPOBOJMTH pacyeThl Ha HAXOXJACHUE MOJEKYISIpHOW (OpMyIBI yTIeBOAOpOAa IO
IPOAYKTaM CTOpaHHsl M IO €ro OTHOCHUTENIBHOW IIOTHOCTH W MAacCOBBIM JOJIIM 3J€MEHTOB,
BXOJISIILIUX B €r0 COCTaB;

—  BIAJETh TpaBWJIaMH OE30MACHOTO OOpamIeHUs C EIKUMH, TOPIOUYMMH M TOKCHYHBIMHU

BEIIIECTBAMH, CPEACTBAMU OBITOBOW XUMUMU;



—  OCYWIECTBJIATH IOHMCK XMMHYECKOH HH(OpManmuu Mo Ha3BaHUSAM, HICHTH(HUKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

— KpWUTHYECKH  OICHMBAaTh W  HMHTEPIPETHPOBATH  XMMHUYECKYI0  WH(POPMAIHUIO,
COZIEPIKAIYIOCS B COOOIIEHHAX CPEJCTB MaccoBoi nHpopmarun, pecypcax VHrepHeTa, HaydHO-
HOMYJISAPHBIX CTAaThSIX C TOUYKH 3PCHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJISX BBISABICHUS
OIIMOOYHBIX CYKICHHUI U (POPMHUPOBAHUSI COOCTBEHHOW O3HIINY;

—  TIPEACTABIATH MYTH PEUICHUs TTI00ANBHBIX NPOOJEeM, CTOSIMIMX Tepes YeIOBEYECTBOM:

OKOJIOTMYCCKHUX, SOHEPICTUUCCKHX, ChIPBEBBIX, U POJIb XUMHHU B PEIICHUHU 3THX HpO6J’ICM.

BLIHyCKHHK HA 02a30BOM YPOBHE NMOJYYHUT BO3MOKHOCTb HAYUYHUTbLCH:

—  ULIIOCMPUPOBAmMb HA NPUMEPAX CMAHOGIEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCTOPUYECKUX IMANAx ee paseumusl,

—  UCNONb3068aMb MemoObl HAYYHO20 NO3HAHUS NPU 6bINOIHEHUU NPOEKmo8 U yueOHO-
UCCne008amenbCKux 3a0ai no U3V4eHuro CcoUcms, Cnocob08 NonyueHus U pacno3Haanus
Op2aHUYECKUX 6eujecme;

—  00vACHAMb NpUpoOy U Ccnocobvl 00paA308aHUs  XUMUYECKOU CA3U. KOBANEHMHOU
(NONAAPHOU, HENOJAPHOL), UOHHOU, MEMALIUYeCKOU, B000POOHOU — C Yeibio ONnpedeieHus
XUMUYECKOU aKMUSHOCU eUjecme;

—  YCMaHaenuéamv 2eHemudecKkylo CEA3b MedHCOy KIACCAMU OpP2aHUYecKux eeujecms Ois
000CHOBAHUSA NPUHYUNUATLHOU 803MONICHOCU NOJYYEHUS OP2AHUYECKUX COeOUHEHUL 3A0AHHO20
cocmasa u Cmpoenust;

—  YCmaHaenueamv 63aumMoceazu mexncoy gaxmamu u meopuel, NPUYUHOU U C1e0Cmeuem
npu ananuze npooOneMHbIX cumyayuni U 00OOCHOBAHUU NPUHUMAEMbIX DPEeUleHUll HaA OCHOGe
XUMUYECKUX 3HAHUL.

Xumus (yriry0/eHHbIi YPOBeHb)

"Xumusa" (yriyOneHHbIH ypoBeHb) - TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
YIIIyOJIEHHOTO Kypca XUMHUH JIOJIKHBI BKJIIOUATh TPEOOBaHMS K pe3yJbTaTaM OCBOEHHs 0a30BOTI0O
Kypca U JI0NOJIHUTENBHO OTPaKaTh:

1) chopMUPOBAHHOCTh CHCTEMBI 3HAHMH 00 OOLIUX XMMHUYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX;

2) chOpMHUPOBAHHOCTh YMEHHUI HCCIe0BaTh CBOWCTBA HEOPTaHUYECKUX U OPraHUYECKHX
BEIIECTB, OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHUYECKUX peakiuil, MPOTrHO3HUPOBATh

BO3MOXHOCTBb UX OCYIICCTBJICHUA,



3) BajeHne yMEHUSAMH BBIIBUTAaTh TUIIOTE3bl HA OCHOBE 3HAHUM O COCTaBE, CTPOCHUU BEILIECTBA
U OCHOBHBIX XHMHYECKUX 3aKOHAX, MPOBEPATh MX SKCIEPUMEHTAIBHO, (QOpPMYyIUpys Ieib
UCCIIEI0BaHMS;

4) BiaZeHUe METOAAMU CaMOCTOSATEJBHOTO IUIAHUPOBAHMUA M IPOBEICHUS XUMHUYECKUX
9KCHEPUMEHTOB C COOJIIOACHUEM IpaBuil 0e30MacHOi paboThl ¢ BEIIECTBAMH U J1a00paTOPHBIM
o0opynoBanuem; c(OPMUPOBAHHOCTb YMEHHH OINMCAHMSA, aHAIM3a M OLEHKU JIOCTOBEPHOCTH
HOJy4EHHOI'O Pe3yibTara;

5) chopMUPOBAaHHOCTb YMEHHUI NPOrHO3UPOBATh, AHAIU3UPOBATh W OLEHUBATH C IO3MLUHI
9KOJIOTUYECKON 0e30I1aCHOCTH MOCHIEACTBUSA OBITOBOM M INPOU3BOACTBEHHOM JESATEIbHOCTH
4eJI0BEKa, CBS3aHHOH C repepadOTKOM BEIIECTB.

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE HAYUHTCS:

—  packpbiBaThb Ha IMpUMEpax poJib XUMHUU B (POPMUPOBAHUU COBPEMEHHOM HAYYHOMU
KapTUHBl MHUpPAa U B IPAKTUYECKON NESITEIIBHOCTU YEJIOBEKA, B3aUMOCBSA3b MEXAY XUMHEH U
JPYTrUMU €CTECTBEHHBIMU HAYKAMM;

—  WUIIOCTPUPOBATH HA NPUMEPAX CTAHOBJIEHUE W SBOJIOLUIO OPTAaHUYECKOW XMUMHUHU KaK
HAayKH Ha Pa3JMYHbIX UCTOPUYECKUX ATAIaX €€ pa3BUTHS;

—  YCTaHaBJIMBAaTh NPUYUHHO-CIIEIACTBEHHBIE CBSI3M MEXKIY CTPOCHUEM aTOMOB XHUMHYECKHX
3JIEMEHTOB M MEPUOJANYECKUM U3MEHEHUEM CBOMCTB XMUMHYECKHX 3JIEMEHTOB M X COCTUHEHUH
B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKUX DJIEMEHTOB B IEPUOJAUYECKON CUCTEME;

—  AHaJIM3UPOBATH COCTAB, CTPOCHUE M CBOMCTBA BEIECTB, IPUMEHSS MOJIOKEHHUSI OCHOBHBIX
XUMUYECKUX TEOpUH: XMMHYECKOTO CTPOEHUsI OopraHudeckux coeaumHeHud A.M. Byrneposa,
CTPOEHUS aTOMa, XUMUYECKOU CBSI3U, DJIEKTPOJIUTHUUYECKON IUCCOLMALMU KUCIOT U OCHOBAaHMIA;
YCTaHABJIMBATH NPUUMHHO-CJIEACTBEHHBIE CBSA3M MEK]ly CBOMCTBAMH BEIIECTBA U €r0 COCTABOM U
CTPOEHUEM;

—  TPUMEHSATH MpPaBUJIA CHCTEMATUYECKON MEKIYHAPOAHONW HOMEHKJIATYphl KAaK CpEICTBa
pa3inyueHus U UASHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

—  COCTaBIISITh MOJIEKYJSIPHBIE U CTPYKTYpHBIE (DOPMYIIbI HEOPTAaHUUECKUX U OPTaHUYECKUX
BEIIECTB Kak HocuTened uWHPOpManuM O CTPOCHMHM BEIIECTBA, €ro CBOWCTBaX W
MIPUHAJICKHOCTH K OMPEACIICHHOMY KJIACCy COCUHEHHUI;

—  OOBSACHATH TPHPOAY H CIOCOOBI O0pa3OBaHUs XUMHUYECKOW CBS3M: KOBAJIEHTHOM
(TTOMsIpHOM, HEMOJNSAPHOM), MOHHOM, METAJUTMYECKOH, BOAOPOJHOM — C IENbI0 OMpeesIeHuUs
XUMHUYECKON aKTHBHOCTH BEIIIECTB;

—  XapakTepu3oBaTh (PM3MYECKUE CBOWCTBA HEOPTAaHMYECKHX M OPTaHUYECKUX BEIIECTB H
YCTaHABIMBATh 3aBHUCHMOCTh (U3MUYECKUX CBOWCTB BEHIECTB OT THUMA KPHUCTAJUIMYECKOM

pEIIETKY;



—  XapaKTepu30BaTh 3aKOHOMEPHOCTH B W3MCHECHUU XUMHYECKHX CBOWCTB TIPOCTHIX
BEIIIECTB, BOJOPOIHBIX COCTUHEHHH, BRICIIIUX OKCHJIOB U TUIPOKCHUIOB;

—  TPHUBOJUTH MPUMEPHI XUMUYECKUX PEAKIIHIA, PACKPHIBAIOIINX XaPAKTEPHBIC XUMUYCCKHE
CBOMCTBAa HEOPraHUYECKMX M OPraHUYEeCKMX BEIISCTB H3YYCHHBIX KIACCOB C IEIBI0 HX
uaeHTU(UKAITUY U 00BICHEHHS 001aCTH MPUMECHCHHS;

—  OMpeNeNaTh MEXaHW3M PEAKIMH B 3aBHCUMOCTH OT YCJIOBHM IPOBEICHUS PEaKIUU H
MPOTHO3MPOBATH BO3MOKHOCTh IPOTEKAHUS XUMHUUECKHUX PEAKIIUH HAa OCHOBE THUIIA XUMUYECKON
CBSI3M M aKTUBHOCTH PEarcHTOB;

—  yCTaHaBJIMBaTh 3aBUCHMOCTh PEAKI[MOHHOM CITOCOOHOCTH OPraHWYECKUX COCTUHCHHH OT
XapakTepa B3aWMHOTO BJIMSHHS aTOMOB B MOJIEKYJIaX C IICJIbIO MPOTHO3UPOBAHUS MPOTYKTOB
peaxIuu;

—  YCTaHaBIMBATh 3aBUCHUMOCTh CKOPOCTU XMMHUYECKON PEaKIIMU U CMEIICHUSI XMMUYECKOTO
paBHOBECHsI OT pa3jMYHBIX (AKTOPOB C MENBIK ONPEACICHUS ONTHMAIbHBIX YCIOBHI
MPOTEKAHUS XUMHUYECKUX TIPOIIECCOB;

—  yCTaHaBIIMBATh TCHETUUYECKYIO CBS3b MKy KJIACCAMU HEOPTAHMUYECKUX M OPTAaHUUICCKUX
BEIICCTB I OOOCHOBAHHS TMPUHIMIUAILHOW BO3MOXKHOCTH TIOJIYYCHHUS HEOPraHHMYECKUX H
OpPraHMYECKUX COCIUHEHHI 3aIaHHOTO COCTaBa M CTPOCHUS;

—  ToAOUpaTh pPEareHThI, YCIOBUS M ONPEACIATh TMPOAYKTHI PEaKIUd, TO3BOJISIONIINX
peayM3oBaTh  JTAOOpPATOpPHBIE W  NPOMBINUICHHBIE  CHOCOOBI  TONYYEHHUS  BaXKHEHIINUX
HEOPraHMYECKUX M OPraHUYEeCKHX BEIIECTB;

—  OMpeenATh XapakTep Cpeibl B pe3yabTaTe THIPOIN3a HEOPTaHUUYECKHX U OPTaHUYECKUX
BEIICCTB M TPHUBOJUTH TPUMEPHI THAPOJIM3Aa BEIISCTB B ITOBCEAHCBHOW JKHU3HH YEJIOBEKa,
OMOJIOTUYECKIX 0OMEHHBIX TIPOIECCaxX U MPOMBIIUICHHOCTH;

— TPHUBOJIUTH TMPHUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIX peakluid B TPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIILHOCTH OPraHU3MOB;

— 00OCHOBBIBATh TPAKTHUYECKOE WCIIOH30BAHUE HEOPTraHUYECKHMX U OPTaHWYCCKUX
BEIICCTB U UX PEaKIUi B TPOMBIIIJICHHOCTH H OBITY;

—  BBINONHATH  XUMHUYECKHMH  DKCIOEPUMEHT TI0 PACIO3HABAHUIO W TOJYYCHHUIO
HEOPraHMYECKUX U OPTaHMUYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3TUYHBIM KJIaccaM COCTUHEHHH,
B COOTBETCTBHH C TIPABIJIAMHU W IMPUEMaMHU 0€30TacHON pabOThl ¢ XHMHYSCKUMH BEIISCTBAMU U
1a00paTOPHBIM 000PYIOBaHHEM;

— TPOBOAMWTH pacdyeThl Ha OCHOBE XHUMHUYECKHX (OPMYIl U ypaBHEHUH pPEaKIIHiA:
HAXO0XJICHHE MOJEKYIApHOH (QOpMYIbl OpPraHMYECKOTO BEIIeCTBA MO €ro IJIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIINX B €r0 COCTaB, WM IO MPOJYKTAM CTOPAHUS; PacUEThI

MaccoBOM J0JM (Macchl) XMMHMYECKOTO COEIMHEHHMsSI B CMECH; pacyeTbl Macchl (00bema,



KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMH, €CJIM OJHO M3 BEIIECTB AaHO B M30BITKE (MMEET
IOPUMECH); pacdeThl MacCOBOM MM OOBEMHOW JONM BbIXOJA TPOIYKTa pPEAKIHH OT
TEOPETUYECKH BO3MOXKHOTO; pacueThl TEIIoBOr0 3(dexra peakmuu; pacdeTbl OOBEMHBIX
OTHOUICHUH I'a30B IPU XMMUYECKUX PEAKIHIX; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
NPOJyKTa PEaKIMy, €CIH OJHO W3 BEIECTB JJAHO B BHJE PAcTBOpA C ONPEACICHHON MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA;

—  HCIOJIb30BaTh METOABl HAyYHOrO TIO3HAHUS: aHAIW3, CHHTE3, MOJCIMPOBAHUE
XMMHYECKUX TPOLECCOB M SBICHUH — IMPH PEHICHUH Y4eOHO-MCCIEAO0BATENbCKUX 3a1ad IO
U3yYECHUIO CBOMCTB, CIOCOOOB MOIYYCHHUS M PACIIO3HABAHNS OPTaHUYECKUX BEILECTB;

— BIAJETh NpaBUJIaMU OE30MACHOTO OOpaIIeHUs C EIKUMH, TOPIOYMMH M TOKCHYHBIMHU
BEIIIECTBAMH, CPEACTBAMHU OBITOBOM XHUMHUU;

—  OCYWIECTBJIATH IOMCK XMMHYECKOH HWH(OpManuu Mo Ha3BaHUSIM, HIACHTH(HUKATOPaM,
CTPYKTYPHBIM ()OPMYJIaM BEIIECTB;

— KpWUTHYECKH  OIICHWBAaTh W  HMHTEPIPETHPOBATH  XHMHUYECKYI0  WH(POPMAIHUIO,
COZIEPIKAIyIOCs B COOOIIEHUAX CPEICTB MaccoBOi nHpopmary, pecypcax VHTepHeTa, HaydHO-
HOMYJISPHBIX CTAThSIX C TOUYKH 3PCHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEIISIX BBISABICHUS
OLIMOOYHBIX CYXKACHUH U POPMUPOBAHUS COOCTBEHHOH MMO3HILINHY;

—  YCTaHaBIMBAaTh B3aWMOCBSI3M MEXIy (aKTaMH U TEOPUEH, IPUIMHON U CIECICTBHEM IPU
aHaM3e MPOOJNEMHBIX CHUTyaluii W OOOCHOBaHMM TIPUHMMAEMbIX PpEIICHHH Ha OCHOBE
XMMHUYECKUX 3HAHUIA;

—  TPEeACTaBIATh IMYTH pelIeHHs IN100anbHBIX MPoOIeM, CTOSIUX Hepes YeT0BEYECTBOM, U
NEPCIEKTUBHBIX HANPABICHUN PAa3BUTHS XMMUYECKHX TEXHOJOTHH, B TOM YHCIE TEXHOJOTHH
COBPEMEHHBIX MAaTEpUAIOB C Pa3IHMYHON (PYHKIMOHATHHOCTHIO, BO3OOHOBISIEMBIX HCTOYHHKOB

ChIpb4, r[epepa60TI<H " YTWIN3allu NPOMBIIIJICHHBIX U OBITOBBIX OTXOO0B.

BbIHyCKHHK Ha yl".]'lyﬁ.]'lel—[l—lOM YPOBHE IMMOJYYHUT BO3ZMOKHOCTD HAYYUTHLCH:

—  opmyruposamv yenvb UCCIEO08aHUS, BbIOGUSAMb U NPOBEPSIMb IKCHEPUMEHMATLHO
2Unomesvl 0 XUMUYECKUX CBOUCMBAX Beuecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 8 XUMUYecKue peakyuu, O Xxapakxmepe U NpoOYKMax paziuyHbIX
XUMUYECKUX PeaKyull;

—  CcamMoCmoAmMeNbHO  NAAHUPO8AMb U NPOBOOUMb  XUMUYECKUe IKCNEepUMEeHmbl  C
cobO00enuem npasuil Oe30nacHol pabomul ¢ ewjecmeamu U 1aOOPamopHvim 060py008aHuem,

—  UHmMepnpemuposams OaHHble 0 COCMABe U CMPOEHUU 8eUeCm8, NOTYYEHHbLE C NOMOUBIO

COBPEMEHHDbLX d)MS’uKO'XuMUIlQCKMX M€m0008,'



- Onucvlednib COCMOAHUE IJIEKMpPOHA 6 aAmome HA OCHOB8E COBPEMEHHbIX KEAHNMOB0-
MeEXAHUYECKUX npedcmaeﬂeHuﬁ 0O cmpoeHuu amoma 0l 00bsCHEeHUs pesyibmanios
CneKkmpalbHOo20 aHalIuza eeuiecme,

— Xapakmepuzoeamsv poJib a30mocodepofcau;ux cemepoyUKIu4ecKux coeOuHeHull U
HYKJIEUHOBbIX KUCi1om KakKk BadICHENUUX OUONIOCUYECKU AKMUBHBIX eeujecmes,

- npocro3uposantb  603MONCHOCMb NPOMEKARUA  OKUCIUMENbHO-60CCMAHOBUMENIbHbLY

peam;uﬁ, Jqexcaniux 6 ocCHoee npupoOHbzx u npouaeodcmeeHHbzx npoyeccos.

B cucreme ectecTBeHHO-HAyYHOI0 00pa30BaHUsl XUMHUS KaK y4eOHBIN MpeaMeT 3aHUMAeT
BXHOC MECTO B TMO3HAHUHM 3aKOHOB NPUPOJBI, (POPMHUPOBAHWUM HAYYHOW KAPTUHBI MHPA,
XUMHUYECKOM TPaMOTHOCTH, HEOOXOJIMMOM JIJIsi MOBCEIHEBHOW >KM3HU, HABBIKOB 3JI0POBOTO U
0e30MacHOro AJis YeJIOBEKa U OKpYXalolle ero cpeabl o0pa3a *KH3HHU, a TAK)KE€ B BOCIIUTAHUU
9KOJIOTHYECKON KYyJIbTYphl, (OPMUPOBAHUU COOCTBEHHOMW TMO3HUIMKA TO OTHOIIEHUIO K
XUMHUYECKOH MHPOPMAIUH, ITOTyIaeMOM 13 Pa3HBIX HCTOYHUKOB.

YcnemHocTh HW3y4eHHS Y4YeOHOro TpeaMeTa CBsi3aHa C  OBJIQJICHUEM OCHOBHBIMH
MOHATUSIMA XUMHH, HAyYHBIMHU (DaKTamMH, 3aKOHAMHU, TEOPUSIMH, MPUMEHEHHEM IOJIyYEeHHBIX
3HAHUU TIPU PEIICHUH MPAKTUYECKUX 3a/1a4.

B cootBerctBun ¢ ®I'OC COO xumusi MOKET M3ydaThCsi Ha 0a30BOM M YIIIyOJICHHOM
YPOBHSIX.

N3yyenne xumuu Ha 0a30BOM  YpPOBHE OpPUEHTHPOBAHO Ha  oOecredeHue
0011eo0pa3oBaTenbHOM U OOIIEKYIBTYPHOUM MOATOTOBKH BBITYCKHUKOB.

Conepxanne 0a30BOTO Kypca TO3BOJSIET PACKPBITh BEAYIIUE HAEH UM OTIEIbHBIC
MOJIOKEHHUSI, BAXXHBIE B IO3HABATEILHOM M MHPOBO33PEHUECKOM OTHOIICHHUH: 3aBUCUMOCTH
CBOICTB BEIIECTB OT COCTaBa U CTPOCHHs; OOYCIOBICHHOCTh NPUMEHEHHUS BEIIECTB HX
CBOMCTBAMM; MAaTepUalbHOE E€JUHCTBO HEOPraHMYECKMX UM  OPraHUYeCKUX  BEUIECTB;
BO3pacTaroiias pojb XUMHH B CO3JJaHUU HOBBIX JIEKAPCTB U MATEPUATIOB, B SKOHOMHUHU CHIPbS,
OXPAaHE OKPYKAOLIEH CPEIbI.

N3ydyenne xumMuu Ha yriiyOJIEHHOM YpOBHE MpeJrojiaraeT MOJHOE OCBOEHHE 0a30BOTO
Kypca ¥ BKIIFOYAET pacIIMPEeHNE IPEIMETHBIX PE3yJIbTaTOB U COACPKAHUS, OPUEHTUPOBAHHOE HA
MOATOTOBKY K MOCTEAYIOMEMY MPpodecCHOHATFHOMY 00pa30BaHUIO; Pa3BUTHE WHIUBUIYATbHBIX
crocobHocTell o0yuaromuxcst myTeM Oosee riay0oKoro, 4eM 3To MpeaycMaTpuBaeTcs 0a30BbIM
KYpPCOM, OCBOCHHSI OCHOB HAayK, CUCTEMATHUYECKMX 3HAHWUW;, YMEHHE MPUMEHATH MOJIyYCHHbIE
3HaHMUS [JIS PEUICHHsS] MPAKTUYECKUX M Y4eOHO-HCCIEIOBATENbCKUX 3a/7ad B W3MEHEHHO,
HECTAaHJAPTHOW CUTYyaIlMW; YMEHHWE CHUCTEMaTH3UpPOBAaTh M 0000IIATh TOJYYCHHBIC 3HAHUSI.

W3ydyenue mnpenmera Ha YriyOJ€HHOM YpOBHE IMO3BOJSIET CHOPMHPOBATH y OOyYaromuxcs



YMEHHME aHAJIU3UPOBATh, IPOTHO3MPOBAaTh M OLEHUBATh C IO3UIUM  DKOJOTHYECKOU
0€30I1aCHOCTH MOCIEICTBUS OBITOBOM U MPOU3BOICTBEHHOM /IEATEIILHOCTH Y€I0BEKa, CBI3aHHON
C MOJIy4eHUEeM, IPUMEHEHHUEM H MTepepabOTKOM BEIEeCTB.

W3yuenne npeamera «XuMHs» B 4HacTH (OPMHUPOBAHUA Yy OOY4YAIOLIMXCS HAYyYHOI'O
MHUPOBO33PEHUS,, OCBOEHHUS OOILEHAYYHbIX METOAOB IIO3HAHUS, a TaKXKe IPAKTUYECKOIro
NPUMEHEHHS HAYYHBIX 3HaHUI OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SAX C MpeAMeTaMH obiacteit
€CTECTBEHHBIX, MATEMaTUYECKUX U TYMaHUTAPHBIX HaYK.

IIporpamma ydeOGHOro mnpeamera «XHUMHS» COCTaBI€HA HAa OCHOBE MOJYJIbHOIO
IPUHIUNA TIOCTPOCHUS y4eOHOro MaTepuaia, He OlpesenseT KOJIMYECTBO YacOB Ha U3ydeHHUE
y4e0HOro mpeaMeTa U KJIacchl, B KOTOPBIX NMPEAMET MOXET u3ydarbcsi. KypcuBom B yueOHBIX
IporpamMmax BBIICJICHBl JJIEMEHTBl COJEP)KAHMSA, OTHOCAIIMECS K pe3ylnbTaTaM, KOTOPBIM
00yyaroIuecs «Ioay4aT BO3MOXKHOCTb HAYUUThCS).

IIporpaMMa yuuTBIBA€T BO3MOXKHOCTb IIOJIy4€HHMs 3HAHMW B TOM 4MCIE YEpe3
IIPAKTUYECKYIO AESITEIbHOCTh. B mporpaMMe conepkutcs nepeueHsb npakThuueckux padort. Ilpu
COCTaBJIGHUM paboyeil mporpaMMbl yYUTENb BIIpaBe BHIOPATh M3 MEPEYHS PaOOTHI, KOTOpHIC
cuuTaer HauOosee LenecooOpa3HbIMU, C YYETOM HEOOXOJUMOCTH JOCTHXKEHHs MPEeIMETHBIX

PEe3yJIbTaTOB.

ba3oBblii ypoBeHb

10 kacc

OCHOBBI OPraHNYecKON XHMHUH

IlosiBneHne M pa3BUTHE OPraHWYECKOM XUMHUHM Kak Hayku. [IpenMer opraHMdyeckod XHWMHH.
MecTo 1 3HaYeHHE OpPraHNYeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XVWMHYECKOE CTPOCHHE KaK TIOPSAOK COEJUHEHUS AaTOMOB B MOJIEKYJE COIVIACHO HX
BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XHMMHMUYECKOTO CTPOECHMSI OpPraHMYECKHX
coenquHeHuil A.M. bytnepoBa. YrieponHbIil ckelleT OpraHuyeckoil Mousekyssl. KpaTHoOcTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOTO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonarue o ¢yHkunoHanbHOM rpymme. ITpuHiunsl kinaccudukanuu
OpraHMYECKHUX coenuHeHui. CucreMaTnyeckass MEKIyHapoJHash HOMEHKJIATypa W INPUHLUIIBI
o0pa3oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUH.

Ankansl. Cmpoenue monekyivl memaud. I OMOJOTHYECKUN psAIl alKaHOB. [ OMOJIOTH.
Homenknarypa. M3omepus yriepoaHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUS (PU3MUECKUX
CBOMCTB. XMMHUYECKHE CBOWCTBAa (Ha NIpHUMEpPE METaHAa M JTaHa): PEAKIUH 3aMELECHUs
(ranoreHupoBaHHe), NETHIPUPOBAHUS KaK CIOCOOBI MOJYYEHHUS BaXKHEHIIMX COEIMHEHUN B

OpTraHU4Y€CKOM CHHTE3C. FopeHHe ME€TaHa KakK OJHMH HN3 OCHOBHBIX HCTOYHHMKOB TCIIJIa B



NPOMBIIICHHOCTH U ObITy. HaxoxneHwe B mpupoae W NpHUMEHEHHWE ankaHoB. [lowsmue o
YUKTOANIKAHAX.

Ankenbl. Cmpoenue  monexkynvl  dmuieHda. [ OMOJOTHYECKHMH  psi  AJIKECHOB.
Howmenkiarypa. M3oMepust yriaepoaHOTO CKeJeTa W IOJIOKEHHsI KPaTHOW CBS3M B MOJICKYIIC.
XUMHUYECKUE CBOWCTBA (HAa MpUMeEpe ITUJICHA): PEaKIUU MPUCOCIUHEHHs (TaJIoOTCHHPOBAHUE,
eudpuposanue, TUAPATALUS, cUOPO2ALO2eHUPOBAaHUEe) KaK CIIOCO0 MoTydeHHs! ()yHKIIMOHATBHBIX
IPOM3BOJIHBIX YIIIEBOAOPOAOB, ropeHus. IlonuMepusanus 3TUIeHa KaKk OCHOBHOE HarpaBJIeHUE
€ro  HWCIOoNb30BaHMs. [lOJMMATHIIEH Kak  KPYMHOTOHHaXHBIM  MPOJYKT  XHUMHUYECKOTO
npou3BojcTBa. [I[puMeHeHne yTHsIeHA.

Ankanuensl W Kayuyku. lloHsTHe 00 ankaaMeHax Kak YIJIEBOJOPOJAX C JBYMS
IBOMHBIMU cBsi3siMu. [lommmepusanus nuBuHMia (OyramueHa-1,3) kak crmoco0 MOTydeHus
CHUHTETUYECKOro Kaydyka. HarypallbHblii U CHHTETHYCCKHI Kaydykd. ByskaHu3amusi Kaydyka.
Pesuna. [IpuMeHeHre KayuyKa U PE3HHBI.

Anxunabl.  CmpoeHue Monekyivl —ayemuieHa. 1 OMONOTUYECKHIA psJl  aJIKUHOB.
Homenknarypa. M3oMepust yriiepogHOro CKeleTa M IOJOKEHMS KPAaTHOM CBSI3U B MOJIEKYJIE.
XUMHUYECKUE CBOMCTBA (Ha TpUMEpe alleTHIICHA): PEaKIUU MPUCOSTMHEHUS (TaJIOTCHUPOBaHUE,
euopuposanue, TUOPATALUS, 2UOPO2ANO2EHUPOBAHUe) KaK CIoco0 TOTy4YeHHs IOJUMEPOB U
JIPYruX TOJE3HBIX MPOMYKTOB. ['OopeHme ameTmieHa Kak HCTOYHHK BBICOKOTEMIIEPATYpHOTO
TUTAMEHH TS CBAPKH U pe3KH MeTayuioB. [IpiMeHeHue aneTuieHa.

ApeHbl. bBeH3071 kak mpencTaBUTENbh apOMATHYECKHUX YIJIEBOAOPONOB. CmpoeHue
Monexkynvl 6eH301a. XUMHUYECKHE CBOMCTBA: pPEaKIMH 3aMelleHHs (TaJoreHUpOBaHUE) Kak
CHOCO0 MOJTyYeHHS XUMHUYECKUX CPENICTB 3alIUTHl PACTCHUH, TPUCOCTUHEHUS (THIPUPOBAHIE)
KaK JIOKa3aTeNbCTBO HEMpeAeNbHOro Xxapakrepa Oen3ona. Peakums ropenus. Ilpumenenwne
OeH3ona.

Cruptsl. Knaccudukanus, HOMEHKIATypa, U30MEpHs COIUPTOB. MEeTaHOI M ATaHON Kak
NPEJCTaBUTENN TIPEICIbHBIX OJHOATOMHBIX CIUPTOB. XUMHUYECKHE CBOICTBa (Ha mpumepe
METaHOJIa M DJTaHOJA): B3aUMOJCHCTBHE C HATPHEM KaK CIOCO0 YCTAaHOBIICHHS HAIWYHS
THJIPOKCOTPYIIIBI, PEaKIMs ¢ TaJOreHOBOJOPOJaMU Kak CHocoO0 MOJY4YeHHUs pacTBOPHUTENEH,
JIEeruapatanus Kak CIoco0 TMONMy4eHHs JTHIIeHA. Peakius ropeHus: CHOUPTHI KaK TOIUIHBO.
[lpumeHenne MeraHona W dTaHona. DU3MOIOTHUYECKOE ACHCTBHE METAaHONA W ATAaHOJA Ha
OpraHu3M 4YellOBeKa. OTHWICHIJIMKOIb ¥ TJIHWIEPHH KaK MPEICTABUTENN TPEIeTbHBIX
MHOT'OAQTOMHBIX cUpTOB. KauecTBeHHas: peakiysi HA MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHUE
JUIsl pacrio3HaBaHMs INIMIEPUHA B COCTaBe KOCMETHUYECKUX cpeacTB. [IpakTHueckoe mpuMeHeHne

STUJICHTJIMKOJIA U TIIMLCPHUHA.



®enon. CtpoeHue Monekyibl heHona. Bzaumuoe enusanue amomos 8 moaekyie genona.
Xumuueckue ceoucmea: 63aumooelcmeue ¢ HaAmpuem, 2UOPOKCUOOM HAMPUs, OPOMOM.
[Tpumenenue ¢penona.

Anpaeruapl. Metananb (opmanbaeru) U dTaHalb (AleTalbISIHa) KaK MPEeACTaBUTEIH
IpeleibHbIX anbAeruaoB. KadecTBeHHble peakuu Ha KapOOHWIBHYIO Tpymmy (peakius
«cepeOpsiHOTO 3epKajnay, B3aumojencTBue ¢ rugpokcugom Menu (II) m ux npumenenue ams
OOHapy>XEHUS TPEACNIbHBIX aJIbJCTUIOB B MPOMBIIUICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH
anbaerunoB. [IpuMenenue Gpopmanbaeruia u aleraibaeruia.

KapbonoBple KHMCIOTBI. YKCyCHas KHUCJIOTa Kak MPEICTaBUTENIb IpPeleTbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. XMMUYECKHE CBOWCTBA (Ha IPUMEPE YKCYCHON KHUCIIOTHI):
peakluy C MeTaylaMU, OCHOBHBIMU OKCHJIAMH, OCHOBAaHUSMH M COJSIMU KakK IOJTBEP)KICHHE
CXOJICTBA C HEOPraHMYECKHMHU KHcCJOoTaMu. Peakius 3Tepudukanuy Kak Croco0 MOTydeHHs
cnoxHbIX 3¢pupoB. [IpuMenenue ykcycHol kucioTel. IlpenctaBieHre o BhICIIUX KapOOHOBBIX
KHCJIOTaX.

Crnoxubie 3pupsl u Kupbl. CHOXKHBIE JIPUPHI KAaK MPOIYKTHI B3aWMOJCHCTBHS
KapOOHOBBIX KUCJOT co cnupTamu. [IpumeHenne ciaoKHbIX A3(pUPOB B MUIIEBON U apProMepHOit
MPOMBINIIEHHOCTH. JKHUPBI KaK CIIOXKHBIE dQUPHI TIIHIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble W JKMBOTHBIE JKUPBI, MX cCOCTaB. Pacrmo3HaBaHHMe pacTUTENTBHBIX >XUPOB Ha
OCHOBAaHUHU HX HempenenbHOro xapakrtepa. [Ipumenenue >xupoB. I'maponus wiaM OMbUIEHHE
JKUPOB KaK CIOCOO MPOMBIIIIEHHOTO IMOJY4YEeHHUs COJIeH BBICHIMX KapOOHOBBIX KHCIOT. Mblid
KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MOIOIINE CBOMCTBA MbLIA.

VYrneonbl. Kiaccudukanus yrneBogos. Haxoxnenue yrieBomoB B mpupoje. ['nrokosa
Kak anmpaeruaocnupt. bpokenue rmoko3sl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
[EJUTI0N03a KaK OMOJOTHYecKHe MOJIUMephl. XMMHUYECKHE CBOMCTBA Kpaxmalla U IEJUTFOJIO3bI
(ruaponu3, Ka4eCTBEHHAsl peaklvs ¢ MOJOM Ha KpaxMal M €€ MPUMEHEHHUE Ui OOHapYKEeHUS
Kpaxmajia B poJyKTax nutanus). [lpumenenue u 6uonorudeckas poisb yriaeBoaoB. [Tonstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJIOKHA.

Wnentudukanus opraHu4ecKuX COCTUHEHHH. [ enemuueckas ces13b Medcoy KIaccamu
opeanuyeckux coeounenui. TUIBI XUMUYECKUX PEaKIHii B OpraHNnYeCKON XUMHH.

AMUHOKHCHOTH U Oenku. CocTaB U HOMEHKJIATypa. AMHUHOKHUCIOTH Kak aMm(oTepHbIe
opranuueckue coeauHenus. IlenTunHas cBs3b. buonormyeckoe 3HaYeHHE O-aMHUHOKHCIOT.
OO6nacTu mpUMeHeHUs aMUHOKHCIOT. benku kak mpupoaabie ouononuMepsl. CocTaB v CTpoeHUE
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPONU3, NeHaTypauus. OOHapykeHue OeNKOB MpHU
MOMOINA KAaueCTBEHHBIX (IBETHBIX) peakunwii. [IpeBpamieHuss OETKOB MHIM B OpTaHHU3ME.

buonornueckne QpyHKIMN OEIKOB.



XuMHus U )KU3Hb

Hayunbie meronpl mo3Hanusi B XuMuu. Mcrounnku xumudeckoir nHdopmanmu. [Towmck
uHpOpPMALIUK 0 Ha3BaHMUAM, HUICHTU(HUKATOpPAM, CTPYKTYpPHBIM (opmynam. MojaenupoBaHue
XUMHUYECKHX MPOLECCOB M SBICHUM, XuUMUYECKUll AHAIU3 U CUHMe3 KaK METOJbl Hay4HOIO
MO3HAHUSI.

Xumus u 310poBke. JlekapcTBa, GEepMEHTHI, BATAMHUHBI, TOPMOHBI, MUHEPATHHBIC BOJIBI.
[IpoOnemsbl, cBsi3aHHBIE C MPUMEHEHUEM JIEKapCTBEHHBIX IpenaparoB. BpenHbie MpUBBIUKU U
dakTopbl, paspylialolde 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe ajKoroys, HapKOMaHus).
PammonansHoe utanue. Iluwesvie 0obasku. OCcHoBbl NUULEBOT XUMULL.

Xumus B MOBCEIHEBHOM XU3HU. Moromue u uucTsimue cpeactsa. Cpedcmea 6opbobl ¢
ObLIMOBLIMU  HACEKOMBIMU:  peneiienmsl, uHcekmuyuosl. CpencTBa JUYHOM TUTHEHB U
kocMmeTHku. [IpaBuna 6e3omacHoi pabOThl ¢ €KUMHU, TOPIOYUMH M TOKCUYHBIMH BEIIECTBAMHU,
CpeacTBaMU OBITOBON XUMUHU.

Xumuss W dHepretuka. IIpupoaHble HMCTOYHUKM yriieBOAOponoB. lIpuponHbiii wu
MOMYTHBIA HEe(PTSHON Ta3bl, UX COCTaB W HCHojib3oBaHue. CoctaB HePTH M ee mepepaboTka.
Hedrenpoaykrel. OxraHoBoe uucino OeH3zuHa. OxpaHa OKpyXaromied cpeabl IpU
HedTenepepaboOTKe U TPAHCHOPTHPOBKE HE(TENPOAYKTOB. AJBTEpPHATUBHBIE HCTOYHHKHU
SHEPIHH.

Tunbl PACYE€THBIX 3aJ1a4:

Haxoxxnenne MoyekyasipHON (OpMyIIbl OPTaHMYECKOT0 BEIIECTBA IO €ro IJIOTHOCTU U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOAIINUX B €r0 COCTAaB, UJIU I10 MPOAYKTaM CrOpaHUs.

Tembl npakTHYecKHX padoT (Ha BBIOOP yUHTEIsA):

KauecTBeHHOE onpezaenenue yriepoja, BOJOPOia U XJI0pa B OPraHNYECKUX BEILIECTBAX.

KoHcTpynpoBanue mapocTep:KHEBBIX MOJEIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

PacnoznaBaHue miacTMacc U BOJIOKOH.

IlosrydeHne HCKYCCTBEHHOT'O IIEIIKA.

PelreHne skciepUMEHTAIBHBIX 3a7a4 HA [TOJy4YEeHUE OPraHUYECKUX BELIECTB.

Pelrenne skciepUMEHTAIBHBIX 3a7]a4 Ha PACIIO3HABAHUE OPTAHUYECKUX BEILECTB.

Pemrenne skcrnieprMeHTANBHBIX 3a/1ad N0 TeMe «l'eHeThdeckasl CBsI3b MEXKIy KJIACCAMH
OpPTraHWYECKHUX COETHHEHUI.

[Tonyyenue 3THIIEHA U U3yYEHUE €r0 CBOMCTB.

ITonyyenue yKCyCHOM KUCJIOTBI U U3Y4YEHUE €€ CBOMCTB.

I'mpponus xupos.

N3roroBneHue Mbuia pyqHO paboTHI.



XUMHST KOCMETUYECKUX CPEJICTB.

HccaenoBanne CBOMCTB OEIKOB.

OCHOBBI UIIICBON XUMHH.

HccnemoBanne NUILEBLIX J00ABOK.

CBoiicTBa OJTHOATOMHBIX 1 MHOTOAQTOMHBIX CITUPTOB.
XHUMHUYECKHE CBOMCTBA alIbJICTHIOB.

CunTe3 cnoxHoro 3¢upa.

['uaponus yrieBoaos.

11 knacc
Teopernyeckne OCHOBBI XUMHHU

Crpoenue BemectBa. CoBpeMeHHas MOJEIb CTPOCHHUS aroMa. OJIEKTPOHHAas
KoHurypauust atomMa. OcHogHoe u 6030)dicoeHHble cocmoanus amomos. Knaccudukanus
XMUMHYECKUX JJIEMEHTOB (S-, P-, d-amemeHThl). OCOOCHHOCTH CTPOSHHS JHEPreTHUSCKHX
ypoBHeil atomoB d-snemeHToB. [lepumoamueckass cucrema XuMHU4eckux osnemeHToB JI.U.
MengeneeBa. @usznveckuid cmbicn l[lepuognueckoro 3akona JI[.M. MenpaeneeBa. [IpuuuHbl u
3aKOHOMEPHOCTH U3MEHEHHUs CBOMICTB 3JIEMEHTOB U MX COCIMHEHHH IO MEPHOJaM MU TpYyMIaM.
DNEeKTpOHHAs IPUPO/Ia XMMUUYECKOH CBS3U. DIEKTPOOTPULATENIbHOCTh. BUIbl XUMUYECKON CBSI3U
(koBaJieHTHasi, MOHHAs, METaJUIMYecKas, BOJOPOJHAs) M MEXaHHU3Mbl €€ OOpa3oBaHMsL.
Kpucmannuueckue u amopguvle ewgecmea. Tunvl Kpucmaiiuveckux peuemox (amomuas,
MOJIeKYIAPHAs, UOHHAS, MeMALIudeckds). 3a8ucumocms Qu3uyeckux colcme eeujecmea om
muna Kpucmaniuyeckou pewemxu. IIpyanHbl MHOrooOpa3usl BEIIECTB.

XuMuyeckue peakuu. I'oMoreHHsle U rereporeHHsle peakiuu. CKOpoCTh peakiuu, ee
3aBUCHUMOCTh OT Pa3NUYHBIX (PAKTOPOB: MPHUPOABI PEATHPYIOUINX BEIIECTB, KOHIEHTPALUU
pearupyroomux BEUIECTB, TEMIIEpaTyphl, IUIOMAAN PEAKLMOHHON IOBEPXHOCTH, HaIMYUs
KatanuzaTtopa. Poib Kataau3aTopoB B MPUPO/IE U MPOMBIIIIICHHOM Mpou3BoicTBe. OOpaTUMOCTh
peakuuii. XMMHUYECKOE PaBHOBECHE U €r0 CMEIIEHHME MOJ JEeHCTBUEM pa3INYHbIX (HaKTOpPOB
(KOHIIEHTpalMsl PEeareHTOB WM MPOAYKTOB PEaKIMu, JaBlIEHUE, TeMmIepaTypa) IUIs CO3AaHUS
ONTUMAJIBHBIX YCIOBHUI MPOTEKAHUS XUMUYECKUX MPOLIECCOB. Jucnepcuvie cucmemsl. [lonamue
o Konnouoax (3onu, eenu). Mcemunnvie pacmeopwvl. Peakinuum B pacTBOpax 3JEKTPOJIUTOB. pH
pacTBopa Kak ITOKa3aTellb KUCIOTHOCTU cpenbl. ['maponus coseil. 3HaueHue TUIpoJin3a B
Ouonornyeckux OOMEHHBIX mporeccax.OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — pPEaKIMM B
IIPUPOJIE, MPOU3BOACTBEHHBIX MPOILECCAX U KU3HEAEATEIbHOCTH OPraHn3MoB. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAJJIOB IJIaBHBIX M MOOOYHBIX MOATPYIIT

(Menp, Kene30) W HEMETaUIOB: BOJIOPOJa, KHUCIOPOJa, TalOTeHOB, CEphl, a3oTa, ¢ocdopa,



yriaepoaa, kpemHus. Kopposust meramioB: BUAbI KOPPO3UH, CIOCOOBI 3allUThl METAIJIOB OT
KOppo3uu. Onekmponuz  pacmeopoé u  pacniagos.  Ilpumenenue  snekmpoausa 8

npoMblIUIEHHOCMU.

XuMHus 4 )KU3Hb

Hayunbie mMetoabl mo3Hanusi B XuMuu. Mcrounnku xumudeckoi nHpopmanuu. [Tounck
uHpOpPMALIUK 0 Ha3BaHMUAM, HUICHTU(UKATOpPAM, CTPYKTYpPHBIM (opmynam. MojaeaupoBaHue
XUMHYECKHX MPOLECCOB M SBICHUM, XuUMUYECKUll AHAIU3 U CUHMe3 KaK METOJbl Hay4HOIO
MO3HAHUSI.

XuMHUS U CEeNBbCKOE X03siiicTBO. MuUHepaibHble U opranuyeckue ynoopenus. Cpenctsa
3aILUTHl PACTCHUM.

Xumusa B crtpoutensctBe. llement. beron.llogbop onTUMambHBIX CTPOUTEIHHBIX
MaTepuajoB B MPAKTUYECKON JEATEILHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTUS. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpelbl U €ro MOCAeACTBHSL.
Oxpana rugpocdepsl, ToYBbI, aTMOChepsl, GIOPHI U GayHbI OT XUMUYECKOTO 3arPsi3HCHUS.

THNbI pacYeTHBIX 3a1a4:

Pacuetsr MmaccoBoil 10511 (Macchl) XUMUYECKOTO COSIMHEHUSI B CMECH.

Pacuetsr Macchl (0ObeMa, KOIMUYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO M3
BELIECTB JJaHO B U30BITKE (MMEET IPUMECH ).

Pacyersl MaccoBoi Wi 0OBEMHOW JIOJHM BBIXOJA MPOAYKTA PEAKIUUA OT TEOPETUICCKU
BO3MOYKHOTO.

PacueTsl 00bEMHBIX OTHOLIEHUH Ta30B MPU XUMHUYECKUX PEAKLIUAX.

Pacuersl macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3
BEILECTB JJAHO B BUJIE PACTBOpA C ONPEAECICHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA.

IIpumepHbIe TeMBbI NPAKTHYECKUX PadOT (Ha BHIOOP yunTeJIN):

WNnentudukanus HEOpraHu4ecKux CoeTMHEHUM.

[Tonmyyenue, cobupaHue U pacro3HaBaHHE I'a30B.

Pelrenne skciepUMEHTANBHBIX 3aa4 110 TeMe «MeTaiby.

Pemenne skcnepuMeHTANBHBIX 3a4a4 1o Teme «Hemeramisy.

Pemrenne skcrniepuMeHTANBHBIX 3a1ad N0 TeMe «l'eHeThdeckasl CBsI3b MEXKIy KJIACCAMH
HEOPraHUYECKUX COCIUHEHUI.

YcerpaneHue BpeMEHHOM )KECTKOCTH BOJIBI.

KauecTBeHHBIE peakiMi HA HEOPTAHUYECKUE BEUIECTBA U MOHBI.

HccnenoBanue BIMSHUS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOMN peakluu.



Omnpenenenre KOHIEHTPAIIMU PacTBOPa aCKOPOMHOBON KHCIOTHI METOIOM TUTPOBAHMSL.

Yri1y0/1eHHbBIH ypOBeHb

10 kace

OCHOBBI OPraHM4YecKO XUMHUH

IlosiBneHue M pa3BUTHE OPraHUYECKOM XMMHUM Kak Haykd. [Ipeamer opraHm4yeckoyd XUMUHU.
MecTo M 3HayeHHE OPraHUYECKOW XMMHHM B CHUCTEME €CTECTBEHHBIX HayK. B3auMOCBs3b
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB.

XHUMHYECKOE CTPOCHHE KakK IMOPSAOK COECIMHEHHUS AaTOMOB B MOJIEKYJIE COIJIACHO MX
BaJIEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMHMUECKOIO CTPOECHMSI OpPraHMYecKHX
coenquHeHuil A.M. bytnepoBa. YrieponHbIil CKelleT OpraHuyYecKoll Mousekysbl. KpaTHOCTh
XUMUYECKON CBSI3U. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOI'O CTPOEHUS MOJEKYI.
Nzomepust u uzomepsl. [lonstue o QyHkumoHaneHO# rpynme. [lpuHuunel kiaccupuranuu
OpPraHMYeCKHUX COCTUHEHWH. MeXIyHapoaHas HOMEHKJIATypa W TPUHIMIBI 00pa3oBaHUs
Ha3BaHUI OPraHUYECKUX COCIUHEHUM.

Knaccudukanms ©u  OCOOCHHOCTH  OpPraHMYECKUX  peakiuil. PeaklMOHHBIE  ILIEHTPHI.
IlepBoHavasibHbBIE MOHATHS O THUIAX U MEXAaHU3MaxX OPraHUYECKHUX peakiuil. 'omonutnueckuii u
TETEPOJTUTUYCCKUNA PpPa3pblB  KOBAJICHTHOM XHMMHUYECKOW CBs3u. CBOOOAHOpAIUKAIBHBIN U
WOHHBIN MeXaHU3MBI peakiuu. [loHsTre 0 HyKIeoduie u dIeKTpoduIIe.

AnkaHbl. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHA. Sp3-rn6pnzu/13aunﬂ
opburtaneit aromoB yriepona. I'omonoruueckuil psx v obmas QopMmyna  aJIKaHOB.
CucremaTnueckasi HOMEHKJIAaTypa alKaHOB W paaukaioB. M3omepus yriepoaHOro ckenera.
®uznyeckue CBOWCTBA AJIKAHOB. 3aKOHOMEPHOCTM HM3MEHEHUs (PU3MUECKUX CBOMCTB.
XVWMHYECKHE CBOMCTBA  QlIKaHOB: TaJIOTEHUPOBAHME, JETMIPUPOBAaHUE, TEPMHUYECKOE
pasyioKeHUe, KPEKUHI KakK CHOCOOBbI IMOJIydeHHs] Ba)KHEHIINMX COEIMHEHMH B OpraHMYeCKOM
cuHTe3e. ['opeHre ankaHOB KaK OJMH M3 OCHOBHBIX MCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U
ObITy. M30Mepu3anus Kak crocod MoixydeHHs BbICOKOCOPTHOro OeH3uHa. MexaHu3M peakiuuu
cBoOOHOpauKaibHOro 3aMenienus. [lomyuenue ankanoB. Peaknus Bropua. Haxoxnenue B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB.

[uxnoankanpl. CTpoeHHEe MOJEKyn muKIoankaHoB. OOmas Gopmyna IUKIOATKAHOB.
Homenkiatypa  nuknoankaHoB.  M3omepuss — IUKIOQJIKAaHOB:  YIJIEPOJHOIO  CKeJleTa,
MEKKJIaCCOBAasi, MPOCTPaHCTBEHHAs (yuc-mpanc-uzomepus). Crienuduka cBONCTB LIUKIOATIKAHOB
C MaJIbIM pa3MepoM LMKJIA. Peakiuy npucoeImHeHus U paAuKaJIbHOTO 3aMEIICHHUS.

AnKeHbl. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI ITUJICHA. spz-m6p1/1)11/13au1/1;1

opbuTaneil aToMOB yriepoja. - U m-CBsi3u. ['omomnoruueckuil psa u obmas Gpopmya aaKeHOB.



Homenknarypa ankeHoB. M3oMepusi ankeHOB: YIJIEPOJHOrO CKEJeTa, IMOJOKEHUS KpPaTHOU
CBSI3U, TMPOCTPAHCTBEHHAsS (yuc-mpauc-u3oMepusi), MexkiaaccoBas. (Du3MUecKue CBONCTBA
ankeHoB.  Peakmum  AMEKTPOQWIBHOTO  TPHUCOSAMHEHUS  KaK  CIIOCO0  TOMy4YeHHS
(GyHKIIMOHAIBHBIX MPOU3BOJHBIX YriieBoAopo0B. [IpaBuino MapkoBHUKOBA, €ro 3JEKTPOHHOE
obocHoBaHnue. Peakiuu okxucienus u noiaumepuszanuu.llonusTuneH kak KpyNMHOTOHHAXKHBIN
MPOIYKT XUMHUYECKOTO MPOU3BOJCTBA. [IpOMBINIUICHHBIE B TAOOPATOPHBIE CIIOCOOBI TOTYyYEHUS
anKeHoB. [Ipasuno 3aiiyesa. [IpuMeHeHne aqTKEeHOB.

Anxanuensl. Knaccuduxaius ankaJdeHOB 1O B3aUMHOMY PACIIONOXKEHHIO KPaTHBIX CBsI3ed B
Mosiekyine. OCOOEHHOCTH JJIEKTPOHHOTO M TMPOCTPAHCTBEHHOT'O CTPOCHHUS COMPSKEHHBIX
ankagueHoB. OOmas ¢opmyna ankaaueHoB. Homenknatypa W H30Mepus alKaJIUuEHOB.
@u3nyeckue CBOWCTBAa  ANKAAUEHOB. XMUMHUYECKME CBOMCTBA  QJKAJHEHOB: pPEaKUUU
npUcOeANHEeHUs (THIPUpPOBAHHE, TaJIOTEHUPOBAHUE), TOPEHUs U TNoJauMepusanuu. Bxman
C.B.JlebeneBa B TMOJIyueHHE CHHTETHMYECKOTO Kaydyka. BynkaHuzamus  Kaydyka.
Pe3una.MHorooOpa3ue BHJIOB CHHTETHYECKMX KayuyyKOB, WX CBOHCTBAa M IPUMEHEHUE.
[Tonydyenue ankaaneHoB.

ANKUHBL. JJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJbl —alleTHJIeHA. Sp-
rubpuan3ainys opouraneit atoMmoB yriepoaa. ['omonorudeckuii psa u obmas Gpopmysa ankKUHOB.
Homenknarypa. M3omepus: yriaepoJHOTO CKeleTa, MOJIOXKEHUs KPATHOU CBSI3U, MEXKKIIACCOBAs.
du3nyecKue CBOMCTBA AJIKWHOB. XMMHUYECKHE CBOKMCTBA AJIKUHOB: PEAKLIMU MTPUCOCTNHEHUS KaK
croco0 moy4yeHus MOJIMMEPOB U JPYTHX MOJE3HBIX MPOAYKTOB. Peakyuu 3ameuenus. I'openue
alleTUJIEHAa KaK MCTOYHUK BBICOKOTEMIIEPATYpHOI'O IUIAMEHM JUIsl CBAPKM U PE3KU METAJIOB.
[Tomy4yeHue arneTuieHa MUPOIM30M METaHa M KapOUIHBIM MeToI0M. [IpuMeneHure anerusieHa.
Apenbl. Ucmopusi omxpvimus 6Oenzona. COBpeMEHHBIE NPEJCTaBICHUS 00 SJIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpOC€HUU OeH3ona. lM3omepuss M HOMEHKIaTypa TOMOJOIOB OeH30Ia.
Ob6mas ¢opmyna apeHoB. dusudeckue cBoicTBa OeH3o0ia. XMMHUYECKHE CBOWCTBA OeH3o0ma:
peakiuu  SAeKTpOPUIBLHOTO 3aMelieHus (HUTpOBaHWE, TaJOreHHpPOBAaHUE) Kak CIOCco0
MOJIYYCHUS XMMHYECKUX CPEJCTB 3alllUThl PACTEHUW; TPUCOCIAUHEHHS (TUIPUPOBAHUE,
raJIOTeHHPOBAaHKE) KaK JOKA3aTENbCTBO HEMPEAeNbHOTO XapakTepa OeH3omna. Peakius ropeHus.
[Tonyuenue 6enzona. OcobeHHocmu Xumuieckux ceoticmse moiyona. B3aumMHoe BIMSHHAE aTOMOB
B MoJieKyne Tonyona. OpuenmayuonHvle 2¢pghexmul 3amecmumeneu. [IpumMeHeHre TOMOJIOTOB
OeHsona.

Cruptsl. Knaccuduxanus, HomeHknarypa cnuptoB. ['oMonorunueckuit psan u obmas Gopmyna
NpeAeNbHBIX OJAHOATOMHBIX cnupToB. M3omepus. @Dusmyeckue CBOMCTBA MNPEAEIbHBIX
OJIHOATOMHBIX CITUPTOB. BomoOpoiHas CBSI3p MEXIy MOJIEKYJaMU U €€ BIUsSHUE Ha (PU3UYECKUE

CBOMCTBAa CIHPTOB. XHMHYECKHE CBOWCTBA: B3aWMOJICUCTBHE C HATPHUEM KakK CIOCO0



YCTAHOBJICHUSI HAJUYUS THAPOKCOTPYMIBI, C TaJOr€HOBOJOPOAAMH KaK CIOCO0 MONydeHUus
pacTBOpUTEINIeH, BHYTPHU- U MEXKMOJIEKYJsipHasl AerujpaTtanus. Peakius ropeHus: CIUpThl Kak
toruiBo. [lomydeHue »dTaHONa: peakmusi OpPOKEHUS TIIOKO3bI, THUApATallds dSTUJICHA.
IIpumeHnenne meraHona W 3TaHoja. PU3MOIOTMYECKOE ACHCTBME METaHola M 3TaHOoJa Ha
OpraHu3M YeJOBEeKa. OTWUJICHIVIMKOJIb W TJIMUEPUH KakK MPEACTAaBUTEIN MPEIeIbHBIX
MHOT'0AaTOMHBIX criupToB. KauecTBeHHast peakiusi HA MHOTOATOMHbBIE CIIUPTHI U €€ TPUMEHEHUE
JUISL pacrio3HaBaHMsI TJIMIIEPUHA B COCTaBE KOCMETUYECKUX CpeACTB. [IpakTuyueckoe mpumMeHeHue
STUJICHTJIMKOJIS U TJIMLEPUHA.

®enon. CrpoeHue Monekyibl ¢eHona. B3aumHoe BiusHHE aTOMOB B MoJekyse (eHoua.
Ouznyeckue cpoiictBa (eHosa. XMUMHUYECKHE CBOMCTBA (PEakIUU C HATPHEM, THIPOKCHIOM
Hatpus, 6pomom). [Tonyyenue penona. [lpumenenune genona.

Anpaeruasl U keToHbl. Knaccudukanusa anpaerugioB M KeToHOB. CTpoeHHE MpeaenbHbIX
aNbJIETUIOB. JJEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTPOEHHE KapOOHWIBHOM  TIPYMIIBL.
['omomornyeckuit psi, obmas ¢popmMysia, HOMCHKIIATYpa U U30MEpPHUS MPEACITbHBIX aJbICTH/IOB.
®u3nyeckue CBOMCTBA NPEACIBbHBIX aAIbJACTHAOB. XHMUYECKHE CBOMCTBA NPEACIbHBIX
aNbJIETUIOB: TUAPUPOBAHUE; KAUECTBEHHBIC pEaKUMU Ha KapOOHWIbHYIO Tpynmy (peaxius
«cepedpsiHOTO 3epKayiay, B3aumoaeicTBue ¢ ruapokcuaoM Mmeau (1)) U ux npumeHeHue ass
OOHApY)XCHHUSI TPEJEIbHBIX aJbJIETUIOB B IPOMBIIUICHHBIX CTOYHBIX Bojax. [lomyuenue
MpEACIbHBIX aJbJACTUIOB: OKHCICHHE CHUPTOB, THiapaTanus ametwieHa (peakuus Kyueposa).
TokcuuHnocTh anpraerunoB. llpumenenue dopmanpaerua M aneTanpieruga. AIETOH Kak
MpecTaBUTeNb KeTOHOB. CTpoeHue MoJekynbl arneroHa. OCOOEHHOCTH pPEaKIMH OKHCICHUS
aneroHa. [I[pumeHeHne aneroHa.

KapGonoBsie kucnotel. Knaccudukanuss m HOMEHKIATypa KapOOHOBBIX KuCIOT. CTpoeHue
MpeIeTbHBIX OJJHOOCHOBHBIX KApOOHOBBIX KUCIOT. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUITLHOM TpyIIibl. ['oMonorudeckuii pan u odmas Gopmysna npeaenbHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCTOT. PU3HUECKUE CBOMCTBA MPEIETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHYECKHE CBOWCTBA TPEACIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakiuu ¢
MeTallJIaMHi, OCHOBHBIMU OKCHJIaMH, OCHOBaHHSIMH M COJSIMH) KakK MOATBEP:KICHUE CXOJCTBA C
HEOpPraHMYECKUMHU KHUcIoTamu. Peakmus »sTepudukanyu U ee oOpaTUMOCcTh. BrusHue
3aMECTHUTENIeH B YIJIEBOJOPOIHOM paJuKaie Ha CHUIy KapOOHOBBIX KHCIOT. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB MYypaBbUHOW KHUCIOTHI. [lomydeHue mpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCIICHHE aJIKaHOB, aJKEHOB, IEPBUYHBIX CIIUPTOB, aJbJACTHIOB.
Baxneiiimue mnpencraBuTenu KapOOHOBBIX KHCIOT: MypaBbWHas, YKCyCHas © O€H30MHHasil.
Briciime mnpenenbHblE W HEMpeAelbHbIE KapOOHOBBIC KHCIOTHL. Onmuueckas u3omepus.

Acummempuueckuii amom yenepooa. llpumeHeHne KapOOHOBBIX KUCIIOT.



Cnoxnbie 3¢upsl u xupbl. CTpOGHHE M HOMEHKIATypa CIOXHBIX 3(pupoB. MexkiaccoBas
U30MepHs ¢ KapOOHOBBIMU KHcaoTaMH. CriocoObl MoydeHus cloXHbIX 3¢upoB. OOpaTuMocTh
peakuuu stepudukanun. IIpumMeHeHue CIOXKHBIX 3(UPOB B MNHIIEBOH U MapproMepHOU
MPOMBINIIEHHOCTH. JKHUpBI KaK CIIOXKHBIE dQUPHI TIHIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble W >KUBOTHBIE >KHUPBI, MX cocTaB. Du3HuecKHe CBOWCTBA XUPOB. XHUMUYECKUE
CBOWCTBA XHPOB: THJIPUPOBAHUE, OKHCICHHE. [ MIPONN3 WIM OMBUICHHE XHPOB KaK CIOCO0
IPOMBIIIICHHOTO MOJyYeHHs COJEH BBICHIMX KapOOHOBBIX KUCHOT. [IpumeneHue xupoB. Mpuia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. MolomIye CBONCTBA MbLIa.

VYrnesonapl. Knaccudukanusa yrieBogoB. dusnmyeckue CBONCTBA M HAXOXKIEHUE YITIEBOIOB B
npupoze. [7oko3a Kak anbpIeruJoCnupT. XUMHUYECKHE CBOWCTBA TIIOKO3BI: ayuiuposaHue,
AIKUIUPOBaHUe, CIUPTOBOE U MOJIOYHOKHCIIOE OpoKeHNEe. DKCIEPUMEHTAIBHBIE JOKAa3aTeIbCTBA
HAIUYUS aabJCTUAHONW U CIHUPTOBBIX Tpymm B rimoko3e. [lonyuenue rimoko3sl. @pykmosa Kax
uszomep enokoswvl.Pubosa u oezoxcupubosa. Baxueidmme nucaxapuibl (caxaposa, .1akmosd,
Manbmo3a), uX CTpOeHHE U (U3NUECKUe CBOMCTBA. [ MOpOIN3 caXxaposbl, 1aKmMo3bl, MAlbMO3bL.
Kpaxman u memmono3a Kak OHMOJIOTMYECKHE TOJIMMEPhl. XHUMHUYECKHE CBOMCTBAa Kpaxmala
(ruaponn3, KauecTBeHHAsl peaklus ¢ MOJOM Ha KpaxMal M €€ IPUMEHEHHUE Ui OOHapyKEeHUS
Kpaxmalia B MPOJYKTaX MUTAHUSA). XUMUYECKUE CBOMCTBA IEIUTIOIO3bI: THAPOIU3, 00pa3oBaHue
CIIOKHBIX 3¢upoB. [IpuMenenne u Ouonornyeckas posib yrieBojaoB. OKUCIEHUE YIIIEBOIOB —
UCTOYHUK SHEPIHU KUBBIX OpraHm3MoB. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpE
aI[eTaTHOTO BOJIOKHA.

Nnentudukanuss oOpraHudeckux coenuHeHuid. [‘eHeTHueckas CBsA3b MEXIy KlaccaMu
OPraHUYEeCKUX COCTUHECHUH.

Awmunbl. [lepBuuHBIC, BTOPHYHBIC, TPETUYHBIE aMUHBL Kiaccudukamnuss aMUHOB TIO THITY
YIJIEBOAOPOAHOTO  pajuKala UM 4YHUCIy AaMHHOTPYNI B  MOJIEKyJie. OJEeKTpOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MpeAeNbHBIX aMUHOB. Du3nveckre cBOWCTBa aMUHOB. AMUHBI KaK
OpPraHMYEeCKHE OCHOBAHUA: PEaKUMHU C BOAOM, KUcIoTaMu. Peakuusi ropeHus. AHWIMH Kak
IPeJCTaBUTENh apOMaTHUeCKUX aMHHOB. CTpoeHne aHwimHA. [IpruarHbI ocnalieHns: OCHOBHBIX
CBOICTB aHWJIMHA B CPABHEHHH C aMUHAMU MPENIeIbHOT0 psifa. XUMUYECKHE CBOMCTBA aHUTMHA!
B3aUMOJICIiCTBHE C KUCIOTaMH, OpoOMHOMH BOJOH, oOkucieHue. [lomyueHne amMHHOB
ATKWJTUPOBAaHUEM aMMHaKa M BOCCTaHOBIICHHEM HHUTPOIPOHM3BOJIHBIX YTIEBOIAOPOAOB. Peakiius
3unnHa. [IppMeHeHne aMrHOB B (hapMaIleBTHYECKON MTPOMBIIIICHHOCTH. AHUIUH KAK Cbipbe 015
npouseo0cmea aHunuHosvlx kpacumeneu. Cunme3swvl Ha OCHO8e AHUIUHA.

AmuHOKHCHOTH M 6enku. CoctaB 1 HOMeHKJaTypa. CTpoeHHe aMHUHOKUCIIOT. ["'oMonornyeckuit
pSIT TIpeeNbHBIX aMUHOKHUCIIOT. M30mepus npedenvhvix amunokuciom. Ouzndeckne cBOCTBa

npeaAciabHbIX aMHWHOKHCIIOT. AMHHOKHCIOTEI KaK aM(i)OTepHI)Ie OpraHn4€CKuC COCIAUHCHUA.



Cunare3 nentunoB. [lentumHas cBs3b. buosormueckoe 3HayeHME a-aMUHOKHUCIOT. OOmactu
NPUMEHEHHU aMHUHOKHUCIOT. benkukak npupoansie 6nonoaumepsl. CocTaB U CTpOCHUE OENKOB.
OcHoghbie amMuHOKUCIOmbl, 00pasyrouue Oeaku. XUMHYECKHE CBONCTBA OCIIKOB: THUIPOIH3,
JIeHaTypalusi, KauecTBEHHbIC (IIBETHBIC) peakiuu Ha Oenku. [IpeBpamienus OeIKOB MUK B
opranusme. buonornueckue GyHkuuu O0€nKOB. JJocmudicenus 6 uzyuenuu CmpoeHus u cuLmesda
benkos.

Azomcodepocawue 2emepoyuriuveckue coeourenus. Iluppon u nupuoun: 31eKmpoHHOe
CmpoeHue, apoMamuyeckuli xapakmep, pasiuyue 6 NPOsGIeHUU OCHOBHBIX CBOUCMS.
Hyxneunosvie xuciomol: cocmae u cmpoernue. Cmpoernue nykieomuoos. Cocmas HyK1eUHOBbIX

kucaom ({HK, PHK). Ponb HYKIeuHOBbIX KUCIOM 8 HCUZHEOessmeNbHOCMU OP2AHUZMO8.

Bricokomonekynsipapie  coequHeHUs. OCHOBHBIC TOHSTHS  BBICOKOMOJICKYIISIPHBIX
COCIMHEHUIH: MOHOMEp, TIOJUMEpP, CTPYKTYpPHOE 3BEHO, CTCMEHb IOJMMEPHU3AIINU.
Knaccudpukanus mnomumepoB. OCHOBHBIE CIOCOOBI MOMYYEHHUS  BBICOKOMOJEKYISPHBIX
COCIMHEHUI: peakuuu MOJIMMEepH3aluil ¢ NoJukoHjeHcauuu.CTpoeHHue U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTH CBOWCTB IOJIMMEPOB OT CTPOCHHS MOJEKYJ. TepMOmiacTHIHbIE U
TEPMOpPEAKTHUBHBIE  TONUMEpPBL.  [Iposodsawue  opeanudeckue  noaumepuvl. Komnozummuoie
mamepuanvl. ITlepcnekmugvl  uUCnonIb308aHUsi KOMNO3umublx mamepuanos. Kiaccudukanms
BOJIOKOH. CuHTeTnueckue BosiokHa. [lommddupHble U momuaMuHble BOJOKHA, UX CTPOCHHE,
cBoiicTBa. [IpakTHueckoe HCHOIB30BaHWE BOJIOKOH. Cunmemuueckue NieHKU: U30AAYUA OJA
npo80008, MemMoOpanvl 0l ONPEeCHeHUs 800bl, 3auUMHbLE NAEHKU OJis1 A8MOMOOULel, NIACMbIPU,
xupypeuueckue noeszku. Hoevle mexnonocuu oanvHetiue2o co8epUIEHCMBOBAHUSL NOJUMEPHBIX
Mamepuanos.

XuMud 1 )KU3Hb

Hayunbie mMeTonpl mo3Hanus B xumMuu. Mcrounuku xumudeckod mHopmaruu. [louck
uHpoOpManMi 1O Ha3BaHUSIM, HWACHTH(PUKATOpPAM, CTPYKTYpHBIM GdopmynaM. XUMHUYECKUN
aHaJ u3, CHMHTE3, MOJCIMPOBAHUE XMMHYECKUX MPOILIECCOB M SIBICHUM KaK METOJbI HAy4YHOTO
no3HaHus. Mamemamuueckoe MoOenuposanue npoOCMPAHCMBEHHO20 CMPOEHUs MOeKY
opeanuueckux eeugecmes.Cospementvle Qu3uUKO-xumuyeckue mMemoowvl YCmaHo81eHUsi COCMasa U
CMPYKMYpPbl eUyecms.

Xumus U 310poBbe. JlekapcTBa, pepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEPATbHBIE BOJIBI.
[TpoGrieMbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenapaTtoB. BpeaHble MPUBBHIYKU U
dakTopbl, pazpylialnie 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe amKorois, HapKOMaHus).
PammonansHoe nuradue. [1Tnmessle 1o0aBkyr. OCHOBEI ITUIEBOM XUMUM.

Xumus B MmeauimHe. Pa3paboTka gexkapcTB. XUMHUYECKUE CEHCOPBHI.



XuMHUg B TOBCEAHEBHOM >KMU3HU. MolomKMe W YUCTAIIME CpeAcTBa. PemnensieHTsl,
uHCeKTUIUABL. CpelcTBa JTHYHOW THTMEHBI W KocMeTuku. [IpaBuma Oe3omacHOil paboThI C
€IKUMU, TOPIOYUMHU ¥ TOKCUIHBIMU BEIIECTBAMU, CPECTBAMU OBITOBON XUMUHU.

Xumusi B TNpoMbIIIeHHOCTH. [IpombliieHHas opranudeckas xumus. Celpbe Ui
opraHuueckoil npombliuieHHOCTU. [IpoGrema 0TX0m0B M MoOOYHBIX NpoaykToB. HambGonee
KPYITHOTOHHAQKHBIE MIPOU3BOJICTBA OPraHUYECKUX COEAUHEHHUIM.

Xumuss W dHepretuka. [IpuponHble HCTOYHMKM yriaeBoaoponoB. IlpuponHbeii u
NOMYTHBIA HEe(TSIHON ras3pl, UX COCTaB M Hcmojib3oBaHue. CoctaB HePTH U ee mepepadoTka.
Hedrenpoaykrel. OxraHoBoe uunciao OeH3uHa. OXpaHa OKpyXKarolmel Cpenbl Ipu
HeTenepepabOTKe U TPAHCIOPTHPOBKE HE(TENPOAYKTOB. AJBTEPHATUBHBIC HCTOYHHKHU
SHEPIUMu.

THnbI pacyeTHBIX 3a1a4:

HaxoxneHnue MOJICKyanpHOﬁ q)OpMy.HBI OpPraHU4YC€CKOIro BCIICCTBA IO €TI0 INIOTHOCTH H
MaCCOBBIM HOJIAM 3JIEMCHTOB, BXOIANIUX B €ro0 COCTAB, UJIA 110 IIPOAYKTAM CrOpaHusl.

IIpumepHbIe TeMBI NIPAKTHYECKUX PadoT (Ha BHIOOP yunTeIA):

KauectBenHoe onpenenenue yriaepoa, BOJAOPO/Ia U XJIopa B OpraHUYECKUX BEUIECTBAX.

KonctpyrnpoBanue mapocTepKHEBbIX MOJIEICH MOJIEKYJI OPTaHMYECKUX BEIIECTB.

Pacno3naBanue miacTMacc U BOJIOKOH.

[TonyyeHue UCKyCCTBEHHOIO LIENKA.

Pemrenue skcnepuMeHTANbHBIX 3314 HA MMOJTYYEHUE OPraHUYECKUX BEUIECTB.

Pemrenue skciepuMeHTABHBIX 3371a4 Ha PACIIO3HABAHUE OPTAaHUYECKUX BEIIECTB.

Pemrenue skcrnepuMeHTaNbHBIX 33/1a4 10 TeMe «l eHeThuyeckasi CBsI3b MEXKIY KJIaccamu
OpPTraHUYECKUX COETUHEHUI.

[Tonyyenue 3THIeHAa U U3yYEHHUE €r0 CBONCTB.

[Tonyyenue yKCyCHOM KUCIIOTBI M M3YYEHHE €€ CBOMCTB.

I'mpponus xupos.

W3rotoBneHune Mpuia pyqyHor paboTHI.

XUMHSI KOCMETUYECKUX CPEJICTB.

HccaemoBanne CBOMCTB OEKOB.

OCHOBBI TIMIIIEBOM XUMUH.

HccnenoBanue MUIIEBLIX 100ABOK.

CBoiicTBa OJJTHOATOMHBIX U MHOTOQTOMHBIX CIIUPTOB.

XUMHUYECKHE CBOMCTBA aJIbAETHUIO0B.

CuHTe3 coXHOTO Yupa.



IM'uaponus yrineBoios.

11 knacc TeopeTrnyeckne 0CHOBbI XUMHH

Crpoenue BemectBa. CoBpeMeHHasi MOZENb CTPOeHUs aToma. Jlyanusm snektpoHna. Keanmogvie
yycna. PacnpeneneHue 3IeKTPOHOB 110 SHEPTETUYECKUM YPOBHSM B COOTBETCTBUU C IPUHIUIIOM
HauMEHbIIEH 3HEpruM, npaBuioM XyHnaa u npuHuunom [laymn. OcoOGeHHOCTH CTpOeHus
OHEPTeTUYECKUX YpOBHEH aromMoB d-31eMeHTOB. OJEKTpOHHAs KOHQUTypalus aroma.
Kraccudukaiuss XuMHYECKUX DIIEMEHTOB (s-, P-, d-ajeMeHTbl). OCHOBHOE U BO30YXKICHHBIC
COCTOSIHMSI aTOMOB. BaneHTHble 351eKTpoHBl. [leproanueckas cuctema XUMUYECKHUX 3JIEMEHTOB
.. MenneneeBa. ®usnueckuii cmeica Ilepuoanueckoro 3akona .M. Menneneesa. [Tpuunnbl
Y 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB 3JIEMEHTOB U UX COSAMHEHUN IO MEPUOJIaM U IpYIIIaM.
MupoBo33peHueckoe U HayyHoe 3HaueHue Ilepumommueckoro 3akona J[.M. Menneneena.
IIpocno3zvl /.. Menoeneesa. Omkpvimue HOBbIX XUMUUECKUX DTIEMEHMO8.

DJNEeKTpOHHAs MPUPOJa XUMUUECKON CBSA3H. DJIEKTPOOTpHULIATENbHOCTh. KoBaneHTHas CBs3b, €€
Pa3HOBUIHOCTU U MEXaHU3Mbl 00pa3oBaHUs (OOMEHHBIH M JOHOPHO-aKUEeNnTOpHBINH). MoHHas
cBs3b. MeTamnuyeckas cBsi3b. Bogopoanas cBsizb. MedxcmonekynsapHole 83aumo0etiCmaus.
Kpucrannnueckue u amopdHble BemecTBa. THUIBI KPUCTAJUIMYECKUX PELIETOK (aToMHas,
MOJIEKYJISIpHAsl, MOHHAs, METaJJIN4ecKast). 3aBUCUMOCTh (PU3HMUYECKUX CBOMCTB BELECTBA OT TUIIA
KpUCTaJIIM4ecKor pemeTku. [IpuunHsl MHOrooOpasust BeuiecTB. CoBpeMEHHbIE MPECTABICHUS
0 CTPOEHUU TBEPJIBIX, )KUJIKUX U ra3000pa3HbIX BEIIECTB. JKuoKue Kpucmaivl.

XnuMmuueckue peakuuu. ['oMoreHHble W reteporeHHele peaknuu. CKOpPOCTb peakluu, €€
3aBUCHUMOCTh OT pa3MYHbIX (PAKTOPOB: MPHUPOJABI PEATUPYIOLIUX BEIIECTB, KOHIEHTpPaLUU
pearupyromux BemecTs, TeMmrepaTypbi(npaBwio Bant-I'odda), mmomanu peaknnoHHON
MOBEPXHOCTH, HAJUYMS KaTaau3aTopa. ODHEpPrusi aKTHUBAUUU. AKMUBUPOBAHHbIL KOMHJIEKC.
KaranuzaTops! 1 kartanus. Posib kaTanmu3aTopoB B IPUPOJIE U IPOMBIIIEHHOM ITPOU3BOJICTBE.
Iousmue 06 sumanenuu u sumponuu. Onepeuss [uboca. 3axkon l'ecca u ciencTBus u3
Hero.TemnoBble 3pGeKThl XUMUUYECKUX peakiuil. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh
peakuuii. XuMmuuyeckoe paBHoBecHe. CMeNIEHHME XUMHYECKOIO DPAaBHOBECHUS IOJ JAECHCTBHEM
pasNuYHbIX (PAKTOPOB: KOHLEHTpPAlMM peareHTOB MJIM MPOAYKTOB pPEaKLMH, aBJICHUS,
Temneparypbl. Poib cMelieHus: paBHOBECHUS B TEXHOJIIOTMUYECKUX MPOIIeccax.

Hucnepcusie cucrembl. Koanououwvle cucmemvl. VIcTuHHBIE pacTBOpbl. PacTBopeHue kak
¢duzuko-xumMmuueckuii mporecc. CriocoObl BbIpaKEHUsT KOHIIEHTPAILMN PACTBOPOB: MaccoBast OIS
PacCTBOPEHHOI'O BELIECTBA, MOMAPHAA U MOAANbHAA KOHyewmpayuu. Tump pacmeopa u

mumpoearue.



Peakiuu B pacTBopax ayekTponnuToB. KauecTBeHHBIE peakuy Ha HOHBI B pacTBope. KucimorHo-
OCHOBHBIC B3aMMOJICHCTBHA B pacTtBopax. AmdorepHOCTb. HoHuHOe npouszsedeHue 600bi.
Booopoonvui  noxazamenv (pH) pacmeopa. Twaponus coneil. 3HadeHHWE THAPOIU3A B

OMOJIOrMYECKNX OOMEHHBIX Impoueccax. HpI/IMeHeHI/Ie THApOJIM3a B IIPOMBIIIIIICHHOCTH.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIEC PEAKIINH B IPUPOJIE, TPOU3BOJICTBEHHBIX MpOIeccax
U KU3HEJEATENIbHOCTH OPTaHUu3MOB. OKuUCIUMENbHO-80CCMAHOBUMENbHBIU NOMEHYUAT CPeobl.
HHuaepamma Ilypos. TloBemeHue BemIeCTB B cpedax C pasHbIM 3HaueHueM pH. Metoms
AIIEKTPOHHOTO U 91eKMpOHHO-UOHHO20 ©Oananca. [anpBaHWYeCKHH »3iIeMEHT. XHUMHUYECKHe
HUCTOYHHKU ToOKa. Cmanoapmuwviii 6000pooHbItl 21ekmpod. CmanoapmHbulil  31eKMpOOHbLL
nomenyuan cucmemvl. Pao cmaHOapmmuvix 31eKmMpoOHbIX nomenyuanos. Hanpaenenue
OKUCIUMENILHO-80CCMAHOBUMENbHBIX peakyuli. JIEKTPOJIIU3 PacTBOPOB M PACIUIABOB COJIEH.
[TpakTHdeckoe TPUMEHEHHUE JJICKTPOJIM3a JUISl TOJMYYCHHS IIEIOYHBIX, MEIOYHO3EMETbHBIX
METaJIJIOB U amtoMuHusA. Koppo3usi MeTaioB: BUIIBI KOPPO3HH, CIIOCOOBI 3alUTHl METAIJIOB OT

KOPpO3UH.

OCHOBBI HEOPraHUYECKOH XUMHH

Ob6mas xapaktepuctuka 3neMeHToB |A—IlIIA-rpynn. Okcuasl ¥ MEpOKCUABl HATPUS U KAWL
Pacno3naBanue katuoHoB HaTpus M Kanus. Coiau HaTpus, Kaius, KalblMs W MAarHus, HX
3HaYCHWE B TPUPOAE M JKU3HHU YEIOBEKa. JKecmKkocmb 600bi U CNOCOObI ee yCMpaHeHus.
Komnnexcnuvle coeounenus antomunus. Anomocuruxamol.

Mertamnel IB-VIIB-rpynn (mens, umHk, Xxpom, Maprasen). OCOOEHHOCTH CTPOEHHS aTOMOB.
OO6ume ¢usnyeckue M xumuueckue cpoiictBa. [lomyuenne u npumeHenue. OKcuabl U
THJIPOKCUIBI STHX METAJJIOB, 3aBHCHUMOCTh HMX CBOMCTB OT CTENEHHW OKHCIICHHUS DSJIEMEHTA.
Baxneiimue conu. OKUCIUTENbHBIE CBOICTBA COJE€M XpoMa M MapraHiia B BBICIIEH CTENeHU
oKucieHus. Komniexcuvie coeOuneHus Xxpoma.

OOmast xapakrepuctuka si1eMeHToB |VA-rpynmel. CBoiicTBa, MOMy4yeHME W HpPHUMEHEHHE
yriist.CUHTe3-Ta3 KaKk OCHOBAa COBPEMEHHOW MPOMBIIUIEHHOCTH. AKTUBHUPOBAHHBIM Yroib Kak
aacopOent. Hanocmpyxmypol. Muposvie 0ocmudicenus 6 obnacmu co30anusi HAHOMAMepPUaios.
DnekmponHoe cmpoenue MONeKyIvl yeapHo2o 2asa. llonyuenue u npumenenue yeapHozo 2asd.
Buonornueckoe neiictBue yrapHoro raza.KapOuasl kanblusi, aqroMUHUAA U kene3a. KapOoHaTsl
U ruApokapOoHatel. Kpyeosopom yenepooa 6 dHcugoll u Hedxicusou npupode. KadecTBeHHas
peaknus Ha KapOoHaT-woH. Du3WUEeCKHe W XUMHUYECKHE CBOWCTBA KpeMHus. CuIaHbl |
cumuiuasl. Oxenn kpemuus (IV). KpemuueBbie KUCTOTHI M uX coiid. CHIIMKATHBIE MUHEPAITBI —

OCHOBA 3€MHOH KOPBI.



OO6mas xapakTepucTukadaemMeHToB VA-rpynmbsl. Hutpuael. KauecTBeHHass peakius Ha HOH
aMMOHUS. A30THas KHCJIOTa KakK OKHCIHTENb. HuTparel, ux ¢usnueckue M XUMHUYECKHE
cBOiicTBa, mpuMeHeHue. CBoiicTBa, monydeHune u npumeHeHue dpocdopa. Gochunr. DocdopHbie
u nosidocdopHbie KUCA0Th. bruonorudeckas poib hocdaros.

O6mas xapaktepuctuka’ieMeHToB VIA-rpynmel. OcoOble CBOWCTBa KOHIEHTPHUPOBAHHON
cepHOM KuCIOTHl. KauecTBeHHbIE peaknu Ha CyabpuI-, CyIb(UT-, U CyIb(haT-HOHBI.

O6mas  xapakrepuctuka’iemMeHToB  VIIA-rpymmer.  Ocobennoctu  xumuu  (Topa.
['anoreHoBogopoibl W UX TMOJydeHUE. [aloreHoBONOPOAHBIE KHCIOTHI W HX  COJIH.
KauecTBeHHble peakuy Ha TrajloreHuJ-uoHsl. Kucinopozaconepxaiiue COEIMHEHHUS XJIOpa.
IIpuMeHeHne rajloreHoB M UX BaXKHEUIINX COCITMHEHUM.

bnacopoonsie casvi. [lpumenenue 61a20poO0HbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB MPOCTHIX BEIECTB, BOAOPOIHBIX COCIUHEHUMN, BBICIIUX
OKCHJIOB U THJIPOKCH/IOB.

W nenTudukamnyst HEOPraHUIECKUX BEIIECTB M HOHOB.

XuMud M ;KU3Hb

Hayunsie Metoasl mo3Hanus B xumuu. Mcroununku xumuueckoir nadpopmanuu. [louck
uH(pOpMallMM MO Ha3BaHUSAM, HACHTU(UKATOpPAM, CTPYKTYPHBIM (dopMyliaM. XHUMHUYECKUI
aHaJIu3, CHUHTE3, MOJCIMPOBAHUE XMMHYECKUX IPOLECCOB M SIBJIEHUW KaK METOAbl HAYYHOTO
No3HaHus. Mamemamuueckoe Moodenuposanue npOCMPAHCMBEHHO20 CMPOEHUs MOJEeKY
opeanuueckux eeujecme.Cospementvle QuU3UKO-XuMuyeckue mMemoowvl YCmaHo81eHUsl COCMasa U
CMPYKMYypbl eUyecms.

XuMUS U CeNbCKOe XO034icTBO. MUHepallbHble U opraHudeckue ynoopenus. Cpencrsa
3alIUThl PACTEHUU.

Xumusi B TPOMBIIUIEHHOCTH. OOIIMe TpenCcTaBlIeHUs O MPOMBIIUICHHBIX CIOCO0ax
MOJIYYCHUS XUMUYECKUX BEIIECTB (HAa MpUMEpe MPOU3BOACTBA aMMHaKa, CEPHON KHCIIOTHI).
YepHas u uBetHas Mmetamuyprus. CTEKI0 U CUIIMKATHAS IPOMBIIIJIEHHOCTb.

Xumuss B ctpoutensctBe. llement. beron. I[logbop oNTHUMAambHBIX CTPOUTENBHBIX
MAaTEepHUAJIOB B MPAKTUYECKOW JIEATEIIbHOCTH YEJIOBEKA.

XUMUA ¥ 3KOJIOTUA. XUMHUUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPElbl U €ro MOCIEACTBHUS.
Oxpana ruapocdepsl, To4YBbl, aTMOchepsl, GIOpsl U GayHbl OT XUMUYECKOTO 3arPs3HEHUS.

Tunsl pacyeTHbIX 3a1a4:

Pacuetsl MaccoBo# 1011 (Macchl) XUMUYECKOTO COSAMHEHUS B CMECH.
Pacuersl Macchl (0ObeMa, KOIMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKIMH, €CIH OJHO W3

BEIIIECTB JJAHO B U30BITKE (MMEET IPUMECH ).



PacueTsr MaccoBol Wi 00bEMHOW JOJW BBIXOAA MPOAYKTA PEAKIIUUA OT TEOPETUUYECKH
BO3MO>KHOTO.

Pacuets! TermoBoro 3¢ dexra peakuuu.

PacyeTbl 00bEMHBIX OTHOLICHHH ra30B IPU XUMUYECKUX PEaKLIUX.

Pacuersl macchl (0ObeMa, KONIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3
BELIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAacCOBOM J0JI€M pacCTBOPEHHOT'O BELLECTBA.

IIpumepHbIe TeMBI NPAaKTHYECKUX PadoT (Ha BHIOOP y4nTeIs):

W nentudukanis HEOPraHM4eCKUX COeTUHEHUN.

[Tonyyenue, coOupanue u pacro3HaBaHUE Ta30B.

Pemienue skciepuMeHTANIbHBIX 3a7a4 M0 TeMe «MeTauibly.

Pemenue skcnepuMeHTalIbHBIX 3a1a4 10 Teme «Hemeraby.

Pemienue sxkcnepuMeHTAIBHBIX 3a7a4 MO TeMe «l'eHeTnueckas CBsI3b MEXAY KilacCaMu
HEOPraHUYECKUX COCAMHEHUI.

YcTpaHeHue BpEMEHHOMW KECTKOCTH BOJIBI.

KauecTBeHHBIE peaklI HA HEOPTAHUYECKHUE BEIIECTBA U MOHBI.

HccnenoBanue BIMSHUAS PA3IMYHBIX ()AaKTOPOB HA CKOPOCTh XMMHYCCKON PEaKIIhH.

OnpeﬂeneHHe KOHICHTpalnuu pacTBOpa aCKOp6HHOBOﬁ KHCJIOTBI MCTOAOM TUTPOBAHUA.



