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1. TpebOoBaHusA K NpeIMETHBIM pPe3yJbTaTaM

B pe3yabTare m3ydeHusi yueOHOro mpeamera «XvuMHs» HA YPOBHe CpeaHero 00mero
o0pa3oBaHus:

BorinyckHuK Ha 02a30BOM YyPOBHE HAYUMTCS:

—  packpplBaTh Ha TMpUMepax poJib XUMUH B (OPMHPOBAHUU COBPEMEHHON HaydyHOU
KapTUHBI MUPA U B IPAKTUUYECKON JEATEIbHOCTH YEJI0BEKa;

— JEMOHCTPUpPOBaTh HA MpHUMEpax B3aUMOCBS3b MEXKIYy XUMUEH U JIpYIHMMH
€CTECTBEHHBIMH HayKaMU;

— pacKkpbIBaTh Ha IpUMepax MOJIOKEHNS TeOpUU XUMudeckoro crpoenus A.M. bytieposa;

— nmoHuMath (usnueckuii cmpica Ilepumonnueckoro 3akona [[.M. MenxaeneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHMOCTb CBOMCTB XUMHUECKUX 3JIEMEHTOB M 00pa30BAHHBIX UMM BEILIECTB
OT 3JIEKTPOHHOI'O CTPOEHHSI aTOMOB;

— OOBSICHATH NMPUYUHBI MHOTO00OpAa3Hsl BEIIECTB HA OCHOBE OOIIMX IMPEICTaBICHUH 00 MX
COCTaBe U CTPOEHUHU;

— IIPUMEHSTh MpaBUja CUCTEMAaTUYECKOW MEXAYHapOIHOW HOMEHKIATYpbl KaK CpeicTBa
pa3nuyeHus U UJICHTU(UKAIIMY BELLIECTB 10 UX COCTaBY U CTPOEHUIO;

— COCTABIISITh MOJIEKYJISIPHBIE M CTPYKTypHBIE (DOPMYNBI OpPraHMYECKMX BEHIECTB Kak
HocuTelle MHQOpPMAaLUMUM O CTPOCHHUU BEIIECTBA, €ro CBOMCTBaX M MNPUHAUIEKHOCTH K
OIpe/IeIEHHOMY KJlacCy COE€UHEHMUI;

— XapaKTepu30BaTh OPraHMYECKHE BEIIECTBA II0 COCTaBy, CTPOCHHIO U CBOWCTBaM,
YCTAHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXy JaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

— IPUBOANUTH TIPUMEPbl XUMHMUYECKHX PEAaKLMH, pacKphIBAIOIIMX XapaKTEepHbIE CBOICTBa
TUMUYHBIX IPEACTABUTEIEH KJIACCOB OPraHMYECKUX BELIECTB C LENbI0 MX HACHTU(UKALMU U
00BbsICHEHUS 00JIaCTH IPUMEHEHHUS;

— IIPOrHO3UPOBATh BO3MOKHOCTh IMPOTEKAHUS XMMHUECKUX PEAKIUI HAa OCHOBE 3HAHUH O
TUIIAX XUMHUYECKOH CBSA3M B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOM CIIOCOOHOCTH;

— HCIOJIb30BaTh 3HAHHSA O COCTaBE€, CTPOCHHWU W XMMHUYECKHUX CBOWCTBAaxX BEILECTB JUIf
0€3011aCHOTO MPUMEHEHUS B IPAKTUUYECKON JEATeIbHOCTH;

— MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIIOJIB30BAHUS MIPOIYKTOB MEpepadOTKU HEPTH U
MPUPOJHOIO Ta3a, BHICOKOMOJIEKYIISPHBIX COEAMHEHUH (IMOIMITHIIEHA, CHHTETHYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);

— IIPOBOAUTH ONBITHI 110 PAaCIO3HABAaHUIO OPraHMYECKUX BEILECTB: INIMLEPHUHA, YKCYCHOM
KHMCIIOTBI, HENPEJIENbHBIX KHUPOB, IIFOKO3bI, KpaxMaja, OeJIKOB — B COCTaBe MUILEBBIX MPOAYKTOB
U KOCMETHUYECKUX CPEICTB;

— BJIa/IETh NpaBUJIAMHU U IpueMaMu Oe30macHOi paboThl ¢ XMMHUYECKMMH BEIIECTBAMU U
1a00paTOPHBIM 000PYI0BAaHHEM;

—  yCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIUU U CMEIIEHUSI XUMHUYECKOIO
PaBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB C LIENbIO OMpPEAeNICHUs] ONTUMAIBHBIX YCIOBUI MPOTEKaHUs
XUMHUYECKHUX IIPOLECCOB;

— IIPUBOJUTH IIPUMEPBI THIPOIN3a COJIEHN B IOBCEAHEBHON KU3HU YEJIOBEKa;

— MPUBOJUTL MPHUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid B MPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

- MPUBOJIUTL TMPUMEPHl XUMHYECKHX pEaKIMi, pacKpbIBAIOIIMX OOIHMe XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAJIJIOB;

— MPOBOANUTH pacyeThl Ha HaXOXKICHHE MOJEKYIsIpHOW (OopMysbl YrieBojopoja Io
IIPOAYKTaM CrOpaHus U IO €ro OTHOCUTENIBHOM IUIOTHOCTM M MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJIAIIUX B €r0 COCTaB;

— BJAJIeTh TMpaBUJIaMH O€30MacHOro oOpalieHus € €IKUMH, TOPIOYMMU M TOKCHUYHBIMU
BELIECTBaMHU, CPEJICTBAMU OBITOBOW XHUMHH;



— OCYIIECTBIATh MOMCK XMMHUYECKOH HH(pOpMalMU IO HA3BaHUAM, HACHTHU(PHUKATOPAM,
CTPYKTYpPHBIM (hOopMysiaM BEIIeCTB;

— KPUTHYECKH  OLEHMBATb W  WHTEPHPETHPOBATH  XHUMHYECKYI0  HH(OpPMAIHIO,
coJieprKaIlyocs B COOOIICHUSX CPEJCTB MaccoBoil MH(popmaluu, pecypcax MuTepuera, HaydHO-
MOMYJISIPHBIX CTaThsIX ¢ TOYKH 3PEHUSl €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B LIEJISX BBIABICHUS
OLIMOOYHBIX CYXJIeHUN U GOPMUPOBAHUS COOCTBEHHOM MO3ULINU;

— NPEJCTABIATh IYTH PEIICHHs TI00aJbHBIX MPOOJIEM, CTOSIIUX IMEpe]] YeIOBEUYECTBOM:
9KOJIOTHYECKUX, SHEPTeTUUECKHX, ChIPhEBBIX, U POJIb XUMUHU B PELICHUU 3TUX MPOOIEM.

Bbmycmmk Ha 6a3060m YpoeHe nojiyuum 603MONCHOCMb HAYUUMBCA:

- UTIOCIMPUPOBAMb HA NPUMEPAX CMAHOGICHUE U IBOTIOYUIO OPSAHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pa3eumusi;

- UCNONL306AMb MemOObl HAYYHO2O0 NO3HAHUS NPU 6bINOJHEHUU NPOEKMO8 U YueOHO-
UCCIe008amenbCKUxX 3a0ay No  U3VHeHUlo C80UCms8, Cnocob08 NoV4eHus U pPAacno3HABaHUs
OP2AHUYECKUX 8eUjeCm8;

— 00vACHAMb NPUPOOY U CROCOObI  00PA308AHUS  XUMUYECKOU C8A3U: KOBALEHMHOU
(MONAAPHOU, HENoNAPHOLU), UOHHOU, MEMALIULECKOU, B00OPOOHOU — C UYeablo ONnpeoeieHus
XUMUYECKOU AKMUBHOCTU 8eUeCME;

—  YCMAHa8IUBAMb 2eHEMUUECKVIO C653b MeNCOY KAACCAMU OP2AHUHEeCKUX 6euyecme Ois
000CHOBAHUSA NPUHYUNUATLHOU BO3MOMCHOCIU NOLYYEHUS OP2AHUYECKUX COeOUHEHUL 3A0aHHO20
COCMasa u CmpoeHusi;

—  YCMaHasnueams 3auMOCEA3U MeHCOY (Pakmamu u meopueu, NPUYUHOU U C1e0Cmseuem
npu  amanuze NpooONeMHbIX cumyayuil U O0OOCHOBAHUU NPUHUMAEMbIX peuleHUull Ha OCHOGe
XUMUYECKUX 3HAHULL.

BbinyckHuK Ha yriiy0JIeHHOM YPOBHE HAYUMTCSH:

—  packpelBaThb Ha IMpUMepax pOJb XUMUM B (POPMHPOBAHMM COBPEMEHHOW Hay4dHOMU
KapTUHBl MUPAa U B IPAKTUYECKON MAESITEIBHOCTH 4YEJIOBEKA, B3aMMOCBA3b MEXKIY XUMHEH H
JPYTMMH €CTECTBEHHBIMU HayKaMH;

— WUIIOCTPUPOBATh Ha MpPHUMEpPax CTAHOBJICHHME W 3BOJIOLMUI0 OPraHUYECKOW XUMHUHM KaK
HayKH Ha pa3JIMYHbIX HCTOPUYECKUX ATalax €€ pa3BUTHS;

— YCTaHABIIMBAaTh NPUYMHHO-CIIECACTBEHHBIE CBSI3U MEKIY CTPOCHHEM aTOMOB XUMHUYECKUX
AIIEMEHTOB M MEPUOJANYECKUM W3MEHEHHEM CBOMCTB XMMHYECKHMX AJIEMEHTOB U UX COCAUHEHUU B
COOTBETCTBHUH C MOJIO)KEHHUEM XMMHYECKHX JJIEMEHTOB B IIEPUOINYECKON CUCTEME;

— aHAJIM3UPOBATh COCTaB, CTPOCHUE U CBOICTBA BEILIECTB, MPUMEHSS MTOJIOKEHHSI OCHOBHBIX
XUMHYECKHX TEOPHl: XUMHYECKOrOo CTPOEHMsI opraHudeckux coeauHeHuit A.M. byrtieposa,
CTPOEHHMS aTOMa, XMMHYECKOW CBA3H, AIEKTPOJUTUYECKOW AMCCOLMALMM KHCIOT M OCHOBAaHUM;
yCTaHaBJIMBATh NMPUYMHHO-CIIEACTBEHHbIE CBA3M MEXJy CBOMCTBaAMM BEIIECTBA M €r0 COCTaBOM U
CTPOEHHUEM;

— MIPUMEHSTh MpaBUja CUCTEMaTUYECKOW MEXAYHapOIHOW HOMEHKJIATYypbl KaK CpeicTBa
pa3InyeHus U UICHTU(UKAIIMH BELECTB MO0 UX COCTaBYy U CTPOEHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYIIBI HEOPIaHUYECKUX U OPTaHUYECKUX
BEIIIECTB KaK HOCHTEJeH HH(OpMAIK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX U NPUHAAJIEKHOCTH K
OTpe/IeIEeHHOMY KJIacCy CO€TMHEHU;

— OOBSICHATH TPUPOAY M CcHocoObl 00pa3oBaHUS XHMHUYECKOH CBSI3M: KOBAJIEHTHOU
(MONSApHOM, HETOJSIPHON), HOHHOW, METaJUIMYeCKOW, BOJIOPOJHOM — C IENBI0 OMpEACIICHUS
XUMHYECKON aKTUBHOCTH BEIIECTB;

— XapakTepu30BaTh (U3NYECKUE CBOMCTBA HEOPraHMYECKMX W OPraHUYECKUX BEIIECTB U
yCTaHaBJIMBATh 3aBUCUMOCTb (DU3MYECKHX CBOMCTB BELIECTB OT THMA KPUCTAUINUECKOM PEIIeTKH;



—  XapakTepu3oBaTh 3aKOHOMEPHOCTH B W3MEHEHHHM XHUMHUYECKUX CBOWCTB MPOCTHIX
BEIIIECTB, BOAOPOAHBIX COEAMHEHUM, BEICIINX OKCHJIOB U THIPOKCH]IOB;

—  TPUBOAMTH MPUMEPHI XUMHUECKUX PEAKLNH, PACKPBIBAIOLINX XapaKTEPHbIE XUMUYECKHE
CBOWCTBA HEOPraHMYECKUX U OPraHWYECKHUX BEIIECTB H3YYEHHBIX KJIacCOB C LENbI0 HX
UACHTUPHUKAIMY U O0BICHEHHS 00J1aCTH TPUMEHEHUS;

—  oIlpenensaTh MEXaHW3M pPEaKLUU B 3aBUCUMOCTH OT YCJIOBMM NpPOBEIEHHUS PEaKLHUU U
IPOTHO3UPOBATh BO3MOXXHOCThH NMPOTEKAHUSI XUMHUYECKUX PEAKLIUi Ha OCHOBE THUINA XUMHUYECKOU
CBSI3U U AKTUBHOCTHU PEAreHTOB;

—  yCTaHaBJIMBATh 3aBHCHMOCTbH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAMHEHHH OT
XapakTepa B3aMMHOIO BIIMSHUS aTOMOB B MOJIEKYJIaX C II€JIbI0 NPOIHO3MPOBAHUS IPOAYKTOB
peaKIuu;

—  yCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMU U CMELIEHUS XMMHUYECKOI0
PaBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB C IIEIBIO OMPEIEICHUS ONTUMAIBHBIX YCIOBHHA MPOTEKAHHS
XMMHUYECKHX IPOLIECCOB;

—  yCTaHaBIIMBATh T€HETHUYECKYIO CBS3b MEXIY KJIacCaMH HEOPraHWYECKUX M OPraHMYECKUX
BEIIECTB /s OOOCHOBAHUS HPUHUMUIHAIBHON BO3MOXXHOCTU IOJYYEHHUS HEOPraHWYeCKuX Hu
OpPraHUYeCKUX COCIMHEHNUH 3aJJaHHOTO COCTaBa U CTPOCHUS;

—  noaduparbh peareHThl, YCJIOBUS M ONPEAENATh MPOAYKThl PEAKUMH, MO3BOJISIONINX
peanu3oBarh J1a00paTOPHBIE M MMPOMBIIUICHHBIE CLIOCOOBI MOTyYSHHs BAKHEHIINX HEOPTaHUIECKUX
U OpraHMYECKUX BEIIECTB;

—  OIpeneNnsTh XapakTep Cpeabl B pe3ybTaTe THAPOIN3a HEOPraHMYECKHUX U OPraHHYECKUX
BEIIECTB U MPHUBOJUTH IPUMEPHl THUIPOJIM3Aa BELIECTB B IIOBCEJHEBHOM JKU3HU 4YeNOBEKa,
OHMOJIOTHYECKNX OOMEHHBIX IPOLIECCaX M MPOMBIIUICHHOCTH;

—  IPUBOAWUTH HPUMEPbl OKUCIUTEIBHO-BOCCTAHOBHUTENBHBIX pEAaKUUd B  HPUPOJE,
IPOM3BOJICTBEHHBIX IPOIIECCaX U KU3HEACATEIHbHOCTH OPTaHU3MOB;

—  00OCHOBBIBAaTh IPAKTHUYECKOE MCIIOJIb30BAHUE HEOPraHUYECKUX U  OpraHMYecKuX
BEIIECTB M UX PEAKIMHA B IPOMBIIIJICHHOCTH U OBITY;

—  BBINOJHATD  XUMHUYECKUH  SKCHEpPUMEHT IO  PACHO3HABaHUIO M IOJIYYECHUIO
HEOPTraHMYECKUX M OPTaHWYECKHX BEIIECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJIacCaM COCIWHEHHH, B
COOTBETCTBUM C IpaBUJIaMM M IpueMaMu Oe30macHOil paboThl C XMMHUYECKMMHU BELIECTBAMHU U
1a00paTOPHBIM 000PYIOBaHHUEM;

—  TOpOBOJIUTH pacyeTbl Ha OCHOBE XHMMHUYECKUX (OpMyNT M ypaBHEHMH peakuuid:
HAXOXKJCHHE MOJIEKYJISPHON (OPMYIIBI OPraHMYECKOTO BEUIECTBA MO €ro TUIOTHOCTH W MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, WIM IO MPOJYKTAaM CrOpaHUs; pacueThl MaCCOBOW JI0IH
(Macchl) XMMHMUYECKOTO COEAMHEHMsI B CMECH; pacueThl Macchl (00beMa, KOJMYECTBAa BEIIECTBA)
IPOAYKTOB PEAKIIMHU, €CIIU OJTHO U3 BEIIECTB AaHO B U30BITKE (MMEET MPUMECH); pacueThl MacCOBOM
Wwin OOBEMHOW JOJHM BBIXOJA TPOMYKTa PEAKIHHA OT TEOPETUYECKH BO3MOXHOTO; pPacdeThl
TEII0BOro 3(QeKTa peaklnu; pacueTbl 0ObEMHBIX OTHOILIEHHUH Ia30B MPU XUMHUECKUX PEAKLUAX;
pacdeTsl Macchl (00beMa, KOIMUYECTBa BEIIeCTBA) MPOAYKTa PEAKIMH, €CJIM OJJHO U3 BEIIECTB JaHO
B BUJIE PACTBOpA C OIPeIeIeHHOM MacCOBOM J10J1ei pacTBOPEHHOI'O BEILIECTBA;

—  WCTOJNB30BaTh METOJBI HAYYHOTO TO3HAHWS: aHalIW3, CHHTE3, MOJICITUPOBAHHE
XMMHUYECKHX TPOLECCOB M SBJICHUH — NpU pelleHUH Yy4eOHO-MCCIe0BAaTeNbCKUX 3a7ad o
W3YYEHHIO CBOMCTB, CIIOCOOOB MOTyYEHHSI ¥ PACTIO3HABAHUS OPTaHUYECKUX BEIIECTB;

—  BJaJeTh NpaBHJIaMH O€30MacHOro OOpalleHHs C €IKUMH, TOPIOYMMU M TOKCHUYHBIMU
BEIIECTBAMH, CPEICTBAMHU OBITOBON XHUMHUU;

— OCYILIECTBIATh MOMCK XMMHUYECKOH HHGpOpMalMU IO HA3BaHUAM, HACHTHU(PHUKATOPAM,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

—  KPUTHYECKM  OLEHMBaTb W  WHTEPHPETHPOBATH  XHUMHUYECKYI0  HH(pOpMAIHIO,
COZIEPIKAIyIOCS B COOOIIEHHUAX CPEACTB MaccoBOM mHGopMamuu, pecypcax VHTepHeTa, HaydHO-
HOMYJSPHBIX CTAThsIX C TOYKU 3PEHUS] €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LIEJSAX BBISBICHHUS
OIIMOOYHBIX CYXJAEHUN U (OPMUPOBAHUS COOCTBEHHO MO3UIINY;



- yCTaHABIIMBATh B3aUMOCBSI3H MEXAY (pakTamu U TEOpHUEH, MPUUNHON U CIEACTBHEM IPH
aHajn3e MPOOJIEMHBIX CUTyallMii U 000CHOBAaHWY MPHUHUMAEMBIX PEIICHUM HA OCHOBE XMMHYECKUX
3HAHUM;

- MPEACTABIIATh MYTH PEIICHUS TI00TBHBIX MPOOJIEM, CTOSIIUX MEPET YSIOBEUECTBOM, U
MEPCIIEKTUBHBIX HANpPaBICHUW pa3BUTHS XUMHUYECKUX TEXHOJIOTMM, B TOM YHUCJIE TEXHOJIOTHU
COBPEMEHHBIX MAaTEpPHAJIOB C Pa3IMYHON (PYHKIIMOHAIHHOCTHIO, BO30OHOBIIIEMBIX HCTOYHHUKOB
CBIPBS, IEPEPAOOTKU M YTUIIH3AIMH MPOMBITIICHHBIX ¥ OBITOBBIX OTXOJIOB.

Boinycknuk na y2nyonennom ypoene noyuum 603MOHCHOCHb HAYYUMbCA:

— Gopmyruposamv yenvb UCCIe008aHUA, BbIOGUSAMb U NPOBEPAMb IKCHEPUMEHMATbHO
2Unomesvbl 0 XUMUHECKUX CBOUCMBAX Beujecms Had OCHO8e UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 6 XUMU4ecKue peaxyuu, O Xapaxkmepe U NPOOYKMAX pPA3IUYHBIX
XUMUYECKUX PeaKyull;

—  CcaMocCmosmenvbHO  NIAHUPOBAMb U  HPOBOOUMb  XUMUYECKUe IKCHePUMEHMbl C
cobO00eHuem npasuil Oe30nacHol pabomul ¢ ewjecmeami U 1aOOPamopHvim 000py008aHUeM,

— UHmMepnpemupo8ams OaHuble 0 COCmase U CMpOEHUU 8euecms, NOJYUeHHblE C NOMOWBIO
COBPEMEHHBIX PUZUKO-XUMUYECKUX MEMOO08;

— ONUCHIBAMb COCMOSAHUE JIEeKMPOHA 6 amome HA OCHOBE COBPEMEHHLIX KBAHMOBO-
MEXAHUYECKUX NPeOCMABIeHULl 0 CIMPOEHUU AMOMA 051 O0BACHEHUST Pe3VIbMAmo8 CNeKMPAIbHO20
amanusa eewecms;

—  Xapakmepuzoeamv Poib  A30MOCOOEPAHCAUUX — 2eMePOYUKTULECKUX —COCOUHEHUU U
HYKJIEUHOBBIX KUCTOM KAK 8ANCHEUUUX OUONOSUYEeCKU AKMUBHBIX 8eUeCmE;

—  NPOCHO3UPOBAMb  BO3MOJICHOCIb  NPOMEKAHUS  OKUCTUMENbHO-80CCIAHOBUMETbHBIX
PeaKyutl, 1excauux 8 0CHo8e NPUPOOHBIX U NPOU3BOOCHIBEHHBIX NPOYECCO8.

2. Copep:xkanue y4eOHOr0 mpeaMera

W3yuenne xumMuum Ha 0a30BOM  ypOBHE OpHMEHTHPOBAaHO Ha  o0OecredyeHue
0011e00pa3oBaTeabHON U OOIIEKYIBTYPHOU MOATOTOBKH BBIITYCKHUKOB.

Conepxanue 0a30BOro Kypca IIO3BOJII€T PACKPbITh BEAyIIME€ HAECH U OTAEIbHbIE
IMMOJIOKCHHA, BAXXHBIC B IIO3HABATCIBHOM W MHUPOBO33PCHYCCKOM OTHOIICHHWH: 3aBUCUMOCTDH
CBOWCTB BEILECTB OT COCTaBa U CTPOEHUS; OOYCIOBIEHHOCTh IPUMEHEHHUS BEIECTB HX
CBOﬁCTBaMH; MaTCpraJIbHOC C€IUHCTBO HEOPraHn4€CKux u OpTraHU4YCCKUX BCIIICCTB,
BO3pacTaroIas pojb XMMUU B CO3JJaHMM HOBBIX JIEKAPCTB U MATEpHANIOB, B SKOHOMHHM CHIPbS,
OXPAaHE OKPYKAKOLIEH CPEIbI.

W3yuenne xuMuu Ha yriyOJ€HHOM YpOBHE HIpEAIoiaraeT MOJHOE OCBOEHHE 0a30BOro
KypcCa 1 BKJIIOYACT paCIIMPCHUC NPCIMETHBIX PE3YJIbTATOB U COACPIKAHUSA, OPUCHTUPOBAHHOC Ha
HOJTrOTOBKY K HOCJIEAYIOLEMY IpodecCHOHaIbHOMY 00pa30BaHUIO; Pa3BUTHE UHIMBUIYAIbHBIX
crocoOHocTel o0yuaromuxcst myTeM Oosee riay0oKoro, 4eM 3TO MpeaycMaTpuBaeTcs 0a30BbIM
KypCOM, OCBOEHHSI OCHOB HAayK, CUCTEMaTHMYECKUX 3HAHUH; yMEHHE MPHUMEHATh NOJIY4YECHHBIE
SHaHUA JJI1 PEIICHUSA TIPAKTUYCCKUX U yqe6HO-HCCHe}10BaTeHBCKHX 3a1a4 B H3MeHeHHOﬁ,
HECTAaHJAPTHOM CUTyallMl; YMEHHE CHCTEeMaTU3UPOBaTh M 00O0OIIATh TOJIyYE€HHBIE 3HAHUS.
W3ydyenue mpenmera Ha YriyOJE€HHOM YpOBHE IMO3BOJSET CHOPMUPOBATH y OOydarOIIUXCs
YMEHUE aHaJIM3UpOBaTh, MPOTHO3MPOBATH M OIEHHWBATh C MO3MIMU  IKOJOTHMUYECKOU
0€30IaCHOCTH TTOCIIE/ICTBUS OBITOBOW M MPOU3BOJICTBEHHOH JIEATEIILHOCTH YEIOBEKa, CBSI3aHHON
C MOJIy4eHUEeM, IPUMEHEHHUEM U NepepabOTKOM BEIeCTB.



ba3oBblii ypoBeHb

OCHOBBI OPraHM4YecKOH XUMHUU

IlosiBieHHe M pa3BUTHE OPraHMYECKOM XMMHMM Kak Hayku. IIpeamer opranudeckoit
XUMHUHU. MecTo 1 3HaYeHHE OPraHMYeCKON XUMHHU B CUCTEME €CTCCTBECHHBIX HAYK.

XHUMHUYECKOE CTPOECHHE KAK IOPSAIOK COEAMHEHHS aTOMOB B MOJIEKYJE COIVIACHO MX
BaJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPHUM XUMHUYECKOIO CTPOCHMS OPraHM4eCcKHX
coenquHeHuil A.M. bytnepoBa. YrieponaHbIil CKelleT OpraHuyYecKoll Mousekysbl. KpaTHocTh
XUMHUYECKON CBA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMYECKOTO CTPOCHHMS MOJIEKYIL.
N3omepust u uzomepsl. [lonstue o ¢yHkumoHanmpHOW rpymme. [IpuHIMDBL KiaccupuKaum
OpraHMYeCKUX coenuHeHu. CucreMarndeckas MeXAyHapoAHas HOMEHKIATYpa W IIPUHIIMIIBI
0o0pa30oBaHMs HaA3BaHUI OPraHUYECKUX COEIMHEHUM.

Ankansl. Cmpoenue monekynivl memana. I'OMOIOrMYECKUN psAll alKaHOB. ['omMoiioru.
Homenknarypa. M3omepus yriiepoaHoro ckejera. 3aKOHOMEPHOCTH HM3MEHEHUS (PH3MUECKUX
CBOMCTB. XHMHUYECKHE CBOMcTBa (Ha IpUMepe MeTaHa M 53TaHa): PEeaKUUu 3aMelleHUs
(raloreHUpOBaHKE), NETHAPUPOBAHUS KaK CIIOCOOBI MOJNYYCHHS BAKHEHIINX COCIWHEHHHA B
OpraHMYECKOM CcHHTe3e. ['opeHue MeTaHa Kak OIWH W3 OCHOBHBIX MCTOYHHUKOB TeIUIa B
IPOMBIIUIEHHOCTH U ObITy. HaxoxneHue B npupoae M NpUMEHEHUE alkaHoB. [lowsmue o
YUKNOANIKAHAX.

Ankenbl. Cmpoenue  monekynivl  dmuieHa. 1'OMOJOTMYECKMM  psJ  aJIKEHOB.
Homenknarypa. M3omepust yriiepoJHOro CKEJIe€Ta M IOJOKEHUS KPAaTHOW CBSI3U B MOJEKYIIE.
XuMHYecKue CBOMCTBa (Ha IMpUMEpe ATHIECHA): PeaKUU NPUCOEAUHEHUs (TraJlor€HHPOBAHUE,
euopuposanue, TUAPATALUS, cUOPO2ALIO2eHUPOBaHUe) KaK cTIoco0 MOoaydeHus (pyHKIMOHAIBHBIX
IIPOM3BOJHBIX YIJIEBOAOPOJOB, ropeHus. [lonnMepusanus 3TuaeHa Kak OCHOBHOE HaIpaBliEeHUE
ero ucnosp3oBaHusa. IlommdTWIIEH Kak  KPYNHOTOHHAXHBIH  IPOAYKT  XHMHUYECKOTO
npousBoJcTBa. [I[pumeHeHue sTuieHa.

Ankanuensl u kayuyku. IloHsTne 00 ankaaMeHax Kak YIJIEBOJOPOJAX C JBYMs
IBOMHBIMU cBsi3AMuU. [lonumepusauus nuBuHMia (OyraaueHa-1,3) kak crmoco0 mosydyeHus
CHUHTETHUYECKOTO Kaydyka. HaTypaibHbIM M CHHTETHMYECKHH Kaydyku. BynkaHuzanus kaydyka.
Pe3una. [IpumeneHne kaydyka U pe3uHBI.

Ankunbl. Cmpoenue monekyavt ayemunena. ['OMOJIOTMYECKUN PpsAl  AJIKUHOB.
Homenknarypa. M3oMepust yriiepogHOro CKeleTa U IOJOKEHHS KPAaTHOM CBSI3W B MOJIEKYJIE.
XuMHUECKUe CBOICTBA (Ha MpUMepe alleTHIIeHa): Peakliu MPUCOSANHEHHs (TaloreHupoBaHue,
2uopuposanue, TUAPATALUS, 2UOPO2ANO2eHUPOBAHUEe) KaK CIOCOO0 TOJyUYEeHHs TMOJUMEPOB U
JPYTHX TOJE3HBIX NPOAYKTOB. I'OpeHMe aleTwiieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUTAMEHH IS CBapKU U pe3Ku MeTauioB. [IpuMeHeHue aneTusieHa.

Apensl. beH301 Kak MNpeACTaBUTENb AapPOMATUYECKUX YINIEBOJAOpPONOB. CmpoeHue
Monekynvl 6en3ona. XUMHUYECKHE CBOMCTBA: pPEAKIUU 3aMelleHHUs (raJlorTeHHpPOBAHUE) Kak
CHoco0 MOJy4eHUsS XUMHUECKUX CPEJICTB 3aLIUThl PACTEeHUH, IPUCOECTUHEHUS (TUIPUPOBAHKE)
KaK JI0Ka3aTeJIbCTBO HENpEeNeNbHOro xapakrtepa OeHzona. Peakmnus ropenus. llpumenenue
OeH3o01a.

Cnuptsl. Knaccudukanus, HOMEHKIaTypa, U30MepHsl COUPTOB. MeTaHOI M 3TaHOJ Kak
NpPEJCTaBUTENIN TPEAETIbHBIX OJHOATOMHBIX CIUPTOB. XUMHUYECKHE CBOICTBa (Ha mpumepe
MeTaHojJa W JTaHOJ]A): B3aUMOAEWCTBHE C HATPUEM KaK CIOco0 YCTAHOBIIEHUS HAIWYMUS
THJIPOKCOTPYIIIBI, PeakiMs ¢ TaJoreHOBOJOPOJaMU Kak Crnoco0 MOJy4YeHHUs pacTBOPHUTENEH,
Jeruaparanns Kak croco0 TMOMy4eHHs STWiIeHa. Peakius ropeHus: COUPTHI KaK TOIUIMBO.
[Ipumenenne MmetaHona M dTaHosa. dusnonoruueckoe AEHCTBHE METaHOJAa M JTaHOJA Ha
OpraHM3M 4YeJlOBeKa. OTWICHIVIMKOAb W TJIUIEPUH Kak MPEJCTaBUTENU MpPeAeTbHBIX
MHOI0aTOMHBIX cIUpPTOB. KadecTBeHHas! peakusi HA MHOTOAaTOMHBIE CIIMPTHI U €€ IPUMEHEHUE
JUTSL paclio3HaBaHUs TIIMIEPUHA B COCTaBE KOCMETHYECKHUX cpencTB. [IpakTuueckoe mpuMeHeHne
STWJIEHTJIMKOJIS U [NINLEPHUHA.



®enoin. CTpoeHne MOJIEKYNbl GeHona. B3aumnoe enuaHue amomos 6 moaexyne gheHoua.
Xumuueckue ceoticmea: 83aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM Hampus, OPOMOM.
[Tpumenenue penona.

Anpaeruapl. Metananb (opManbaerua) U dTaHalb (alEeTaTbIETHa) KaK IPeICTaBUTEIN
OpelenbHbIX aIbJeruaA0B. KadecTBeHHBIE peakiuM Ha KapOOHWIBHYIO Tpymiy (peakius
«cepedpsiHOro 3epkanay, B3aumoaelctsue ¢ ruapokcunom meau (II) m ux nmpumenenue ans
OOHapy>XEHUS TPEACNIbHBIX aJbJCTUIOB B MPOMBIIUICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH
anbaerunoB. [lpumenenue Gpopmanbpaeruia u aleraibAeruia.

KapOoHoBbIe ~KHCIIOTBI. YKCyCHas KHCJIOTa KaK IMPEICTaBUTENb MpPeAeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA (Ha MPUMEPE YKCYCHON KHCIIOTHI):
peakuuu ¢ MeTajllaMd, OCHOBHBIMU OKCHJAMM, OCHOBAHUSMHU U COJSIMU KakK IOATBEPXKICHUE
CXOJICTBA C HEOpPraHMYECKHMHU KucJoTaMu. Peakius 3Tepudukanuy Kak Croco0 MOIydeHHs
cnoxHBIX d¢upoB. [IpuMeHenne ykcycHoW KucioTh. [IpencraBieHne o BHICHINX KapOOHOBBIX
KHUCIIOTaX.

Crnoxubie 3pupsl u Kupbl. CIOXKHBIE JIPUPHI KAaK MPOIYKTHI B3aUMOJCHCTBUS
KapOOHOBBIX KUCJIOT co cnupTamu. [IpumeHenne ciao)HbIX 3(pUPOB B MUIIEBON U apProMepHOit
IPOMBIIIICHHOCTH. JKHUPBI KaK CIO0KHbIE (Ul TIIHIEPHHA M BBICIINX KapOOHOBBIX KHCIOT.
PactutenbHble W JKMBOTHBIE JKUPBI, MX COCTaB. Pacrmo3HaBaHHe pacTHUTENBHBIX XHPOB Ha
OCHOBaHUM HX HenpenenbHOro xapaxrtepa. [lpumenenue »xupoB. ['maponns wim oOMblUIEHUE
JKUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOJYYeHUS COJIeH BBICIIUX KapOOHOBBIX KHUCIOT. MbL1a
KaK COJIM BBICIIMX KapOOHOBBIX KMCIIOT. MoroIi1e CBOCTBa MbLIA.

VYrnesoanl. Knaccudukanusa yrneBogos. HaxoxxaeHue yrieBoaoB B mpupoje. ['moko3a
Kak anpaeruaocnupt. bpokenume rmoko3sl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
LEJUTI0NI03a KaK OMOJOrMYecKHe MOJMMEpbl. XMMHYECKHE CBOWCTBAa KpaxMmaia M IEJITIOJI03bI
(ruaponn3, KauecTBEHHAsl peaklus ¢ MOJOoM Ha KpaxMmal M €€ IPUMEHEHHUE Uil OOHapyKEeHUs
Kpaxmalia B MpoJyKTax nutanus). [[pumenenue u 6uonorudeckas poib yriaeBoaoB. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOI'O BOJIOKHA.

Wnentudukanus opraHu4ecKUX COCTUHEHHH. [ enemuueckas ce:a3b MedHcoy Kiaccamu
opeaHudeckux coeourenuu. TUNbl XUMUYECKUX peaKluii B OpraHUYECKON XUMHUH.

AMUHOKUCHOTH U Oenku. CocTaB U HOMEHKIIATypa. AMHUHOKHUCIOTH Kak aM(oTepHbIe
opranuueckue coeauHenus. IlenTuaHas cBs3b. buonornuyeckoe 3HaYeHHE O-aMHUHOKHCIOT.
Ob6nactu npuMeHeHus: aMIHOKHCIOT. benku kak mpupoaHbie 6uononumMepsl. CocTaB v CTpOeHUE
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TUApONN3, AeHaTypauus. OOHapyxkeHue OelKOB MpHU
MOMOIIM KauyeCTBEHHBIX (I[BETHBIX) peakmuii. [IpeBparneHuss OeNKOB THUINM B OpraHU3ME.
buonornueckue pyHKIMU OEIKOB.

Teoperuyeckne 0OCHOBbI XMMHH

Crpoenne BemecrBa. (CoBpeMeHHass MOJEIb CTPOCHHMsSI aroMa. OJIEKTPOHHAs
KoHurypamusi aroma. (OcHosHoe U 8030ydcOeHHble cocmosiHug amomos. Kiaccupuxanus
XMUMHYECKUX JIIEMEHTOB (s-, P-, d-amemeHThbl). OCOOCHHOCTH CTPOCHUSI JHEPrEeTUYECKHX
ypoBHei artomoB d-snemeHToB. Ilepuoamdeckass cucrema XuMHYeCKux odnemeHToB JI.U.
MenneneeBa. @usnyeckuii cMmbicn Ilepuognueckoro 3akona /.M. Menneneesa. Ilpuunnsl u
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 3JIEMEHTOB M MX COCAMHEHUH I10 MEPUOJAM U T'PYIIIaM.
ONEKTpOHHAs MPHUPOAA XUMHUYECKOW CBSI3U. DJIEKTPOOTPULATENBHOCTb. BHIBI XUMHUYECKON
CBs3M (KOBaJ€HTHas, MOHHAs, METaJUIMYecKas, BOJOPOJHAsA) U MEXaHU3Mbl €€ 00pa30BaHUS.
Kpucmannuueckue u amopguvie eewecmsa. Tunvl Kpucmamiuieckux peuwiemox (amomHasi,
MONeKYIAPHAA, UOHHAA, MeMALIu4ecKds). 3aeucumocms Qu3uyeckux ceolicme eujecmea om
muna Kpucmaniuieckou peutemxu. ITpuaruHbI MHOr0OOpa3us BEIIECTB.

XuMu4eckue peakuu. I'oMoreHHsle U rereporeHHble peakiuu. CKOpoCTh peakiuu, ee
3aBHCUMOCTh OT pAa3IMYHbIX (DAKTOPOB: MPUPOJABI pPEarupyroluX BEIIECTB, KOHIEHTpAIUU
pearupyromux BeEIIEeCTB, TEMIIEpaTyphl, IUIOMAAM PEAKUUOHHOW ITOBEPXHOCTH, HAINYUSA
Katanuzaropa. Ponb Katanu3aTopoB B IpUPOE U MPOMBIIIJIEHHOM Mpou3BoacTBe. OOpaTuMocTh



peakuuii. XMMHUYECKOe PABHOBECHE M €r0 CMEIICHHE IMOJ JEHCTBHEM pa3iMyHbIX (PaKTOpPOB
(KOHLIEHTpalKs pearecHTOB WM MPOAYKTOB pEaKlUH, JaBJIE€HUE, TeMIepaTypa) A CO3/1aHUs
ONTHMAJIbHBIX YCIOBUHM IIPOTEKAHUA XUMUYECKUX MPOLECCOB. [Jucnepcnvie cucmemvl. [lonamue
o koanouoax (3onu, eenu). Mcmunnvie pacmeopul. Peakuum B pacTBOpax 3JIEKTPOIUTOB. pH
pacTBopa Kak IIOKa3aTelb KHUCIOTHOCTH cpelbl. I'maponus cosell. 3HaueHWe THIpOJIA3A B
Ouosornyeckux OOMEHHBIX mHpoueccax. OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE pPEAaKLHUU B
IIPUPOJIE, MPOU3BOACTBEHHBIX MPOLECCAX U KU3HEAEATEIbHOCTH OPraHu3MoB. OKHUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BELIECTB — METAJUIOB IVIABHBIX M MOOOYHBIX MOArPYII
(Menp, XKeae30) M HEMETAUIOB: BOJOPOJA, KUCIOPOAA, aJOreHoB, cepbl, a3oTa, (ocdopa,
yriepona, kpeMHus. Koppo3uss MeramioB: BHIbl KOPPO3UH, CHOCOOBI 3aLUTHl METAJIOB OT
KOPpPO3HU.  Onekmponuz  pacmeopos u  pacniaeos. Ilpumenenue  snekmpoauza 6
NPOMBIULTIEHHOCNU.

XuMHS U )KU3Hb

Hayunbie meroabl mo3Hanusi B XuMuu. Mcrounnku xumudeckoi nHpopmanuu. [Touck
uH(pOpMallK 10 Ha3BaHWIM, HACHTU(UKATOpPaM, CTPYKTYpHBIM (opmynaM. MoxaenupoBaHue
XUMHUYECKHX IPOLECCOB M SBICHUM, XuUMUYECKUll AHAIU3 U CUHMe3 KaK METOJbl Hay4HOIO
MO3HAHMUSL.

XuMmus u 3710poBbe. JlekapcTBa, GepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJBI.
[TpoGiieMbl, cBsi3aHHBIE ¢ NMPUMEHEHHEM JIEKapCTBEHHBIX MpenapartoB. BpenHble MpUBBHIYKU U
(dakTophl, pa3pylallue 310pOBbe (KypeHHE, YHOTpeOJeHUE alKoroJis, HapKOMaHUs).
Pannonansnoe nuranue. /Tuwegvie 0obasku. Ocnogbl nuuyeso Xumuu.

XuMus B MOBCETHEBHOM XU3HU. Moromme u yuctamue cpeactsa. Cpedcmea 6opbobl ¢
ObLIMOBLIMU ~ HACEKOMbIMU:  penenienmsl, uHcekmuyuosl. CpencTBa JUYHOM TUIHEHbl U
kocmeTuku. [IpaBunia 6e3onacHoi pabOThl ¢ €KUMHU, TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMU,
CpeacTBaMU OBITOBON XUMUHU.

XUMHS U CEIbCKOE XO35HMCTBO. MUHEpalibHble U opraHuyeckue yaoopenus. Cpencrtsa
3alUTHI PACTEHUI.

Xumuss W dHepretuka. IlpupoaHble HMCTOYHMKM yriieBogoponoB. [lpuponssiii u
NOMYTHBIA HEe(TSIHOM Ta3pl, UX COCTaB M HcHojib30oBaHue. CoctaB HeTH U ee mepepadoTka.
Hedrenponykrsl. OkraHoBoe uwuciao OeH3uHa. OxpaHa OKpyXKaroueil cpeasl mpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HE(TENPOIYKTOB. AJIbTEpHATUBHBIE HCTOUYHUKHU
SHEPIHH.

Xumus B crpoutenbctBe. llemeHnT. beton. Ilonbop onTHUMambHBIX CTPOUTENBHBIX
MaTepUajoB B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA.

XUMHSA U 3KOJIOTUSA. XUMUYECKOE 3arpsAZHEHNE OKPYKAIOLIEH Cpelbl U €r0 MOCIEACTBUS.
Oxpana rugpocdepsl, To4YBbl, aTMOChEpHI, GIOPHI U payHbl OT XUMUYECKOTO 3arps3HEHNUS.

Yriy6/eHHbIH YPOBeHb

OCHOBBI OpraHN4YecKOi XUMHUH

[losiBieHne M pa3BUTHE OPraHMYECKOM XMMHMM Kak Haykd. [Ipeamer opraHmdeckoin
XUMHUH. MeCTO ¥ 3Ha4eHHE OPraHUYeCKOM XMMHUM B CUCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHWYECKUX U OPTaHUYECKUX BEUIECTB.

XHUMHYECKOE CTPOEHUE KaK IOPANOK COCIAMHEHHMS aTOMOB B MOJIEKYJIE COIVIACHO HX
BAJIEHTHOCTH. (OCHOBHBIE IIOJOKEHHUSI TEOPUM XHMHYECKOTO CTPOEHUS OpPraHWYECKHX
coenquHeHnil A.M. bytnepoBa. YTiepoaHbIl CKEJIET OpPraHUYECKOM Mousekynsl. KpaTHocTh
XAMHYECKOW CBSA3U. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTPOEHUS MOJIEKYI.
N3omepust u uzomepsl. [lonsarue o ¢yHkuMoHambHOW rpynme. [IpUHIMIBL KiIacCHUpUKALMN
OpraHMYECKHUX COeAUMHEeHMH. MexXIyHapoaHasi HOMEHKJIAaTypa M MPUHIUIB 00pa3oBaHUS
Ha3BaHUU OPraHUYECKUX COCIUHEHUN.

Knaccudpukanus U OCOOEHHOCTHM OpPraHUYECKUX peakuuid. PeaklnOHHBIE IIEHTPHI.
IlepBoHa4aybHBIE TOHATHS O TUIIAX U MEXAHU3Max OPraHUYECKUX peakuuil. ' oMonuTruieckui u



TeTePOIMTUYCCKUI pa3pblB KOBAJICHTHONH XHMMHUYECKOW CBsizu. CBOOOMHOPATUKATBHBIA U
MOHHBIN MeXaHu3Mbl peakuuu. [lonstue o Hykineoduse u aaexTpoduie.

AnkaHbl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbl MeETaHa. Sp3-
rubpuaunszanus opouraneii atoMoB yriepona. ['omonorunueckuit psa u odmas Gopmynna alkaHoB.
CucremaTnueckass HOMEHKJIATypa alKaHOB W paaukanoB. M3omepus yriepoJHOro CKeJera.
Ou3nyecKkue CBOMCTBA aJIKAaHOB. 3aKOHOMEPHOCTH U3MEHEHUs (U3UYECKUX CBOWCTB.
XUMHYECKHE CBOWCTBA  QJKAaHOB: TaJIOTCHUPOBAHME, JICTUAPUPOBAHUE, TEPMUUECKOE
pa3ioXeHue, KPeKUHI KakK CIOCOOBI MOJYYEHHsS] BaKHEHIIUX COETUHEHHIl B OpraHM4ecKoM
cuHTe3e. ['opeHune anKkaHoB Kak OJIMH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B MPOMBIILIEHHOCTH U
ObITy. M30Mepu3anus kak croco0 MOIy4eHHs BBICOKOCOPTHOTO OeH3uHa. MexaHH3M peakluu
CBOOOAHOpaIUKALHOTO 3amerneHus. [lonydenne ankaHoB. Peaknmst Bropma. Haxoxknenue B
MPUPOJE U NPUMEHEHHUE AJIKAHOB.

[uknoankanpl. CTpoeHue MOJIEKYN IUKIoankaHoB. OOmas (opMmynna MHKIOATKAHOB.
Homenkiatypa  nukioankaHoB.  M3omepuss  IUMKIOQNIKaHOB:  YIVIEPOJHOIO  CKeJNeTa,
MEXKKJIacCcoBasi, IPOCTpaHCTBeHHAs (yuc-mpanc-uzomepus). Crienuduka CBOWCTB IUKIOATKAHOB
C MaJIbIM pa3MepoM IUKJIa. Peakiiuu NpucoeIMHEHNs U PaANKaIbHOTO 3aMEILEHHUS.

ATnKeHbl. DJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIbl JSTUJICHA. sz_
rubpuau3ans opOuTaneil aToMOB yriepoaa. G- M T-CBA3H. | 'OMOJIOrHYecKuil psia U oduas
dopmyna ankeHoB. Homenkiarypa ankeHOB. M3omepusi ankeHOB: YIJIEPOJHOTO CKEJeTa,
MOJIOKEHUSI KPaTHOM CBSI3U, MPOCTPAHCTBEHHAs (yuc-mpaunc-u3oMepus), MeEeKKIaccoBasl.
®dusnyeckue CBOMCTBA aJKEHOB. Peakuuu 31eKTpOPMIHLHOTO MNPUCOSAMHEHHUS Kak CIoco0
nosyuyeHus: (pyHKUMOHABHBIX MPOU3BOJIHBIX yrieBoaopoaoB. [IpaBuino MapkoBHHKOBA, €ro
JJIGKTPOHHOE OO0OCHOBaHWE. Peakiuu OKUCICHHS U MoiduMepu3anuu. llomudThieH Kak
KPYIMHOTOHHAXXHBIA MPOJAYKT XUMHUYECKOTO MPOU3BOACTBA. [IpoMbliieHHbIE U J1abopaTOpHBIE
CrocoObl MoNydeHust akeHoB. [Ipasuno 3atiyesa. IIpumeHeHne anKeHOB.

Anxaguensl. Krnaccudukaius ankaiveHOB O B3aUMHOMY PACIOJIOKEHUIO KPATHBIX
cBs3eil B Mouiekysie. (OCOOEHHOCTH AJIGKTPOHHOTO M IPOCTPAHCTBEHHOTO  CTPOCHUS
COMpsDKEHHBIX ankanueHoB. OOmas Qopmyna ankangueHoB. HomeHknatypa u  u3oMepus
ankaanueHoB. PU3NYECKHE CBOMCTBA aJKaJIUEHOB. XUMHUYECKHE CBOMCTBA AJIKAJUEHOB: PEAKIUU
npUcOeANHEeHUs (THIPUpPOBaHUE, TAJOTCHUPOBAHME), TOPEHUS U ToluMmepusanuu. Bxman
C.B. JlebeneBa B moOJydyeHUE CHUHTETHYECKOro Kayuyyka. Bynkanuzanusa kayuyka. Pesuna.
MHuoroo6pasue BUAOB CHHTETHYECKMX KaydyyKoB, MX CBOWCTBa M mpuMeHeHHe. [lomyuyeHue
aJIKaIMEHOB.

ATNKHHBI. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbI AalleTHIICHA. SpP-
rudpuan3anus opouraneil atomoB yriepoaa. 'omonoruueckuit psit u oOuiast popmysia alKHHOB.
Homenknarypa. M3omepusi: yriaepogHoro ckenera, MoJI0KEHUsI KPaTHOM CBA3HM, MEXKKIIACCOBasl.
®u3nyYeCcKue CBOMCTBA AJIKWHOB. XMMHYECKHE CBOKMCTBA AJIKWHOB: PEAKIIMH MTPUCOCTUHEHUS KaK
Croco6 MoNy4yeHus MOJTUMMEPOB U JPYTHX MOJE3HBIX MPOAYKTOB. Peakyuu 3amewenus. I'openne
aleTuIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYpHOTO TUIAMEHH JUIsl CBApKH U PE3KU METAJIOB.
[Tomyuenue areTunieHa MUPOIU30M METaHa U KapOuIHbIM MeToioM. [IpuMeHeHue aleTuieHa.

Apensl. Ucmopusi omxpvimus 6enzona. COBpeMEHHbIE TIPEICTaBICHUsI 00 3JIEKTPOHHOM
U TPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. M3oMepuss M HOMEHKJIaTypa TOMOJIOTOB OeH30a.
O6mas dopmyna apenoB. duszuyeckrue cBoOMCTBa OeH307a. XUMHUYECKHE CBOWCTBA OeH307a:
peakiuu  ANEKTPOPUIHHOTO 3aMelleHus: (HUTPOBAaHUE, TaJOTreHHUPOBAHUE) Kak Crmocod
MOJIYYCHUS XHUMHYECKUX CPEJCTB 3alllUThl PACTEHUW; TMPUCOCAUHEHHS (TUIPUPOBAHUE,
raJIOTeHHPOBAHKE) KaK JOKA3aTeNIbCTBO HEMPEAeNbHOTO XapakTepa OeH3omna. Peakius ropeHus.
[Tomyuenue 6enzomna. OcobenHocmu Xumuueckux ceoticme monyoad. B3auMHoe BIUSHAE aTOMOB
B MoJjiekyne Toiyona. Opuenmayuonnvie 3¢pgexmel 3amecmumerneti. [IpuMeHeHrEe TOMOJIOTOB
OeHsona.

Cruptel. Knaccudukanus, HOMEHKIATypa COUPTOB. ['omMonorudeckwii psim ¥ oOmas
dbopmyra mpeneabHbIX OJTHOATOMHBIX CIUPTOB. M3omepus. dusndeckrue CBONCTBA MPEACITbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoiHas CBA3b MEXy MOJICKYJIaMHU U €€ BIUsSHUE Ha (hU3HUECKUe



CBOWCTBA CIUPTOB. XHWMHYECKHE CBOMCTBA: B3aMMOJEHCTBHE C HAaTpHUEeM Kak CIoco0
YCTAHOBJICHUS] HAJUYUS THAPOKCOTPYMIBI, C TaJOr€HOBOJOPOAAMH KaK CIOCO0 MOTydyeHUus
pacTBOpUTENEH, BHYTpU- U MEXMOJIEKYJIsIpHas AeruapaTanus. Peakuus ropeHus: ciupThl Kak
torunBo. [lomyuenue »dTaHona: peakuust OpOKEHUS TJIOKO3bl, THUApATalus OSTUJICHA.
[Ipumenenue MmetaHona u 3taHosa. Pdusnonoruueckoe AEWCTBUE METaHOJAa M 3TaHOJA Ha
OpraHM3M YeJOBEKa. OTWUIICHIVIMKOJIb W TJIMLUEPUH KakK MPEJCTABUTEIN MPEIeIbHBIX
MHOI0aTOMHBIX cIUpTOB. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIIMPTHI U €€ IMPUMEHEHUE
JUISl pacCliO3HABAHMS TJIMLEPUHA B COCTaBE KOCMETUYECKUX cpeacTB. [IpakTuueckoe npumeHeHue
STWJICHIJIMKOJIS U [JIMLEPHUHA.

®enon. Crpoenue Mosekynbl GeHosna. BzaumHoe BiausiHHE aTOMOB B MoJieKyne (heHona.
Ouznyeckue cpoiictBa (eHosa. XMUMHUYECKHE CBOMCTBA (PEakIUU C HATPHEM, THIPOKCHIOM
Hatpusi, opomom). [Tonyuenue denona. [Ipumenenue Genona.

Anbnerunsl 1 ketonsl. Knaccuukanus anbaeruioB u KeToHoB. CTpoeHue mpeienbHbIX
aNbJIETUIOB. JJEKTPOHHOE U  IMPOCTPAHCTBEHHOE CTPOEHUE KApOOHWJIBHOM  IPYIMIIHL.
['omonoruueckuii psa, obmas Gopmyia, HOMEHKIATYpa U U30MEPHsl MPEAETbHBIX albICTUIOB.
®u3nyecKkue CBOMCTBA MPEIECIbHBIX albJErHI0B. XHMHUYECKHUE CBOMCTBA IpPEECIbHBIX
QIBJETUAOB: THIPUPOBAHUE, KAUYECTBCHHbIC PEAKIUH Ha KapOOHWJIBHYIO TPYIIY (peaKius
«cepebpsiHOTO 3epKayiay, B3aumojeicTBue ¢ ruapokcuaoMm Mmeau (1)) u ux npumeHeHue s
OOHapyXeHHsI MpeleibHbIX albJErHI0B B IPOMBILUIEHHBIX CTOYHBIX Bojax. Ilomyuenue
MpelebHBIX albJIETHIOB: OKUCICHHE CIUPTOB, TruApaTtanus aneTtuieHa (peakuus Kydeposa).
Tokcnynocts anmpaerunoB. [lpuMenenwe QopManpaernga u aneTaapAeruaa. AIETOH Kak
npecTaBuTeNlb KeTOHOB. CTpoeHue Mojekyinbl arneroHa. OCOOEHHOCTH pPEaKIMH OKHUCICHUS
aneroHa. [IpumeHeHne aneroHa.

Kap6onoBeie kucnotel. Kiaccupukanuss u HOMEHKIATypa KapOOHOBBIX KHCIIOT.
Ctpoenue  mpenenbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHUCIOT.  DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIILHOM rpynibl. ['omonorndeckuit psa u obuias popmyna
IpeIeNbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. @DH3MUECKHME CBONCTBA MPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHUYECKHE CBOWCTBA NPEIECIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT (pEaklWu C METaJUIaMH, OCHOBHBIMH OKCH/IaMH, OCHOBAaHUSIMH U COJISIMH)
KaK IMOJATBEP)K/ICHUE CXOJICTBA C HEOPTaHWYECKUMU KHUCIOTamH. Peakuus stepudukanuu u ee
oOpatumocTh. BnusiHue 3amectutenell B yrieBOJOPOAHOM paJMKaie Ha CHIIy KapOOHOBBIX
KUCIOT. OCOOEHHOCTH XMMUYECKUX CBOMCTB MYpaBbUHOW KUCIOTHI. [losyueHue mpenesbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHE aJKaHOB, aJKEHOB, IEPBUYHBIX CIHUPTOB,
anpaeruioB. BakHelue mpeacTaBUTeNd KapOOHOBBIX KHUCIOT: MYypaBbHHAs, YKCyCHas H
OensoifHas. Beicmme mnpenenbHble W HEMNpeelbHble KapOOHOBBIE KHUCIOTHI. Onmuueckas
usomepus. Acummempuyeckuii amom y2nepooa. Ilpumenenne kapOOHOBBIX KUCIIOT.

Cnoxuple »¢upsl u xkupbl. CTpoeHHE M HOMEHKJIATypa CIOXHBIX 3(QUPOB.
MexkiaccoBast H30MepHst ¢ KapOOHOBBIMH KUCTIOTaMU. CIIocOObI MOTY4EHUs CIOKHBIX F(PHPOB.
O6patumoctp peakuuu HTepuduxanuu. [IpumMeHeHHe CIOXKHBIX 3(QUPOB B MHILEBOH U
nap@roMepHON TMPOMBINIIIEHHOCTH. JKHUpPBI Kak CIOXKHBIE S(UPBHl TIUIEPUHA M BBICIIUX
KapOOHOBBIX KHCIIOT. PacTUTENnbHbIE M KUBOTHBIE KUPbBI, UX cocTaB. PU3NYECKUE CBONCTBa
KUPOB. XMMHUYECKHE CBOMCTBA XKMPOB: TMAPUPOBAHME, OKHCIEHUE. [ MApOIN3 WM OMBUIEHHE
JKUPOB KaK Croco0 NPOMBIIUIEHHOTO TOJIY4YeHHs] COJIed BBICIIMX KapOOHOBBIX KHCIOT.
[TpumeHnenue xupoB. MbUIA KaK COJIH BBICIINX KapOOHOBBIX KHCIOT. MOOIIKE CBOHCTBA MBLJIA.

VYrneBoapl. Knaccupuxauuss yrineBomoB. dusmueckue CcBOICTBA M HaXOXKACHHE
YIJIEBOMOB B IpHUpoje. [roko3a Kak albJerHJOCIUPT. XUMHUYECKHE CBOMCTBA TIIIOKO3BI:
ayunuposanue, arKUIUposaHue, CIupToBOE U MOJIOYHOKHCIIOE OposkeHrne. DKCIepUMeHTaIbHbIe
JI0Ka3aTeNNbCTBA HAJIMYUA aJbACTUAHON U CHUPTOBBIX Ipynn B Iuoko3e. [lomydyeHne riroKo3sl.
@pykmosza kax usomep enokoszvl. Puboza u odezoxcupubosza. BaxueWmme nucaxapuibl
(caxapo3a, 1akmo3a, Manbmosa), UX CTpPOeHUe U (pusnueckue cBoiictBa. ['maponus caxapossl,
Jakmo3svl, manrbmossl. Kpaxman U 1emnoio3a Kak OHWOJIOrMYecKkre MoJuMepbl. XHUMUYECKUe
CBOICTBa Kpaxmala (TUApOJIN3, KAUECTBEHHAsI peaklus ¢ HOJAOM Ha Kpaxmall U €€ IPUMEHEHHUE



JUTsE OOHApY)KEHUs Kpaxmalla B MPOIYKTaX MUTaHUs). XHMHUYECKHE CBOMCTBA IICIUTIOIO3bI:
TUAPOIN3, 00pa3oBaHue CIOXKHBIX A(upoB. [IpuMeHeHne u Ouosiormyeckas poJib yrieBOOB.
OxkucneHne yriaeBoJI0B — UCTOUYHUK SHEPTUU JKUBBIX OpraHu3MOB. [IoHSATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IPUMeEpE alleTaTHOrO BOJIOKHA.

Wnentudukanyst OpraHMYECKUX CcOoelIWHEHHH. ['eHeTHueckas CBS3b MEXAY KiIaccaMH
OpPraHUYECKUX COECIUHEHMII.

Awmunsbl. [lepBuuHbIe, BTOPHYHBIC, TPETHYHBIE aMUHBL. Kilaccuukanys aMiHHOB 110 TUITY
YIJIEBOJOPOAHOTO  paJuKajda M YUCIY AaMUHOTPYNI B  MOJIEKYJE. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MPEACIbHBIX aMUHOB. @U3NYECKHE CBOWCTBA AMUHOB. AMUHBI KaK
OpraHMYECKUE OCHOBAHMSA: pPEAKUUU C BOAOW, KHUciIoTamMu. Peakuuss ropeHus. AHUIMH Kak
IpeJCTaBUTENb apoMaTHUeCKuX aMuHOB. CTpoeHue anwiuHa. [Ipuannbl ocnalieHnss OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUU ¢ aMUHAMM IIPEIEIBHOTO psia. XMMUYECKHE CBOMCTBA aHUJIMHA!
B3aMMOJICICTBME € KUCIOTaMu, OpOMHON BOJOM, okucinenue. IlomyueHune amuHOB
AIKAJIMPOBAHUEM aMMHAKA U BOCCTAHOBIIEHHEM HUTPOIIPOM3BOIHBIX YIJIEBOAOPOAOB. Peakuus
3unuHa. [IpuMenenne aMuHOB B (hapMaIleBTUYECKON MPOMBIIICHHOCTH. AHUIUH KAK Cbipbe 015
npou3800cmea anuiuHogvlx kpacumeneti. Cunmessl Ha OCHO8E AHUIUHA.

AmuHokucinotel u Oenku. CoctaB u  HOMeHkiarypa. CTpoeHHE aMHUHOKHCIOT.
['omonoruyeckuii psa TpeAeIbHBIX aMHUHOKHCIOT. M30Mmepus npeoenrvHbiX aMUHOKUCION.
OusnuecKkue CBOWCTBA MPEAETBHBIX AaMHUHOKHCIOT. AMHHOKHCIOTHI Kak aMdoTepHbIe
oprannyeckue coenrHeHus. Cunre3 nentuoB. llentuanas cBsa3b. buonornueckoe 3HaueHue a-
aMHHOKUCIOT. OO0JIaCTH NPUMEHEHUS] aMUHOKHCIOT. Benku Kak mpupoiHbIE OWOMONMMEPHI.
CoctaB u crpoeHue OenkoB. OcHOBHble AMUHOKUCIOMbL, obpasyiowue 6Oenku. XUMHUYECKUe
CBOICTBa OEJNKOB: THAPOJM3, JEHATYypalys, KauyeCTBEHHBbIC (IIBETHBIC) pPEaKUUU Ha OCIKH.
[IpeBparenuss 6enKOB MUK B opraHu3Me. buonornyeckue GyHKIuu O0enKoB. /JocmudiceHus 6
U3yYeHUuU CMmpoenus u cunmesa 6enKos.

Aszomcoodepocawue cemepoyuriuyeckue coeourenus. Iluppon u nupuoun.: 21eKmponHHoe
cmpoeHue, apomMamuyeckuil Xapakmep, pasiuuue 6 NpOSAGIeHUU OCHOBHBIX CBOUCMS.
Hyxneunoswvie kuciomol: cocmag u cmpoenue. Cmpoenue nykieomuoos. Cocmas HYyK1euHO8bIX
kucaiom ({{HK, PHK). Ponb HYKIeuHOBbIX KUCIOM 8 HCUZHEOessmeNbHOCHU OP2AHUZMOS.

BricokoMonekynsgpHble  coearHeHUs. (OCHOBHBIE TOHSATUS  BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3ALIUU.
Knaccudukanus mnomumepoB. OCHOBHBIE CIOCOOBI TONYYEHHUS  BBICOKOMOJEKYISPHBIX
COCMHEHUI: peaKkIUu TMOoJUMepUu3allud U NoJduKoHAeHcanuu. CTpoeHue u CTPyKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOWCTB IOJIMMEPOB OT CTPOCHMSI MOJEKYN. TepMOIUIaCTUYHBbIE U
TEPMOPEAKTUBHBIE TMONUMEPBL.  [Ipogoodsawue opeanuveckue nonumepsl. Komnosummsie
mamepuanel. Ilepcnekmugvl UCNONb308aHUSL KOMNO3UMHbLIX Mamepuanos. Knaccudukanus
BOJIOKOH. CuHTeTnueckue BosiokHa. [lonmuadupHble U moauaMuaHbIE BOJIOKHA, MX CTPOEHUE,
cBoiictBa. [IpakTuyeckoe HCMONB30BaHUE BOJOKOH. CunmemuyecKkue NieHKU: U30IAYUSL OJis
npo80008, MemMopanvl 0l ONPeCHeHUs 800bl, 3auUmMHble NAEHKU OJis1 A8MOMOOULel, NIACMbIPU,
xupypeuueckue nossisku. Hosevie mexnonocuu Ooanvheliueco cogepuieHcmeosanus noJUMepHbIX
mMamepuanos.

Teoperuyeckne 0OCHOBbI XMMHH

Crpoenne BemectBa. CoBpeMEHHasi MOJENb CTpoeHus artoma. Jlyanusm 3JeKTpoHa.
Keanmosvie uucaa. PactipeneneHue JI€KTPOHOB 110 JHEPTETHYECKUM YPOBHSAM B COOTBETCTBHH C
IOPUHIUIIOM HauMEHbIIEH »Hepruu, npaBwioM XyHjaa U npuHiunom Ilaymu. OcobeHHocTH
CTPOEHHS SHEPreTUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB. DJIEKTPOHHASI KOH(UTYpalMs aTOMa.
Knaccudukanust XuMHUYecKuX SJIEMEHTOB (s-, P-, d-aiaeMeHTbl). OCHOBHOE M BO30YXK/ICHHBIE
COCTOSIHMSI aTOMOB. BaneHTHbIe anekTpoHbl. [leprnonnueckas cucteMa XMMUYECKUX JJIEMEHTOB
.. Menneneesa. @usnyeckuii cmbica [lepuoanueckoro 3akona .M. Menneneesa. I[Ipuynnel
Y 3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB AJIEMEHTOB U MX COCIMHEHHUM IO NEPUOJIaM U IPYIIIaM.



MupoBo33peHueckoe M Hay4yHoe 3HadyeHue Ilepuommueckoro 3axkonHa JI.M. Menneneesa.
IIpoenosvl J].U. Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX DTIEMEHMOB.

DOneKTpOHHAas NpUPOJAa XUMHUYECKON CBSI3U. DJEKTPOOTPHULATENbHOCTh. KoBasleHTHas
CBsI3b, €€ PA3HOBUIHOCTU M MEXaHM3MbI 0Opa3oBaHus (OOMEHHBIM U JIOHOPHO-AKIENTOPHBIN).
HNonnast  cBs3p.  Merauinueckass  cBsA3b.  BojoponHas — cBsa3b.  MeowcmonexynapHovie
83AUMOOelCMBUSL.

Kpucrannuueckue u amopdubie BemecTBa. THITBI KPUCTAUNIMYECKUX PELIETOK (aTOMHas,
MOJICKYJIsSIpHAsi, MOHHAsA, METaJITN4ecKasi). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTBA OT TUIA
KpUCTaTH4ecKoi pemetku. [Ipuumabl MHOro0Opasus BemecTB. COBpeMEHHbIE MPEICTaBICHUS
0 CTPOEHUU TBEPJIBIX, )KUJIKUX U ra3000pa3HbIX BEIIECTB. JKuoKue Kpucmaivl.

Xumuueckue peakuuu. ['oMoreHHsle U rereporeHHble peakuuu. CKOpOCTh pEaklUH, €€
3aBHCHUMOCTh OT pa3JIUYHBIX (PAKTOPOB: MPHUPOJbl PEArHPYIOMIMX BEIIECTB, KOHIICHTPAIIUU
pearupyoomux BellecTB, Temieparypsl (mpaBwio Banrt-I'odda), mmomaan peaknuoHHOM
MOBEPXHOCTH, HAIWYMS KaTalu3aropa. DHEPrus akTUBALUHU. AKMUSUPOBAHHbIU KOMNJIEKC.
KaranuzaTops! u karanus. Posib kaTanu3aTopoB B IpUPOJIE U IPOMBIIIEHHOM ITPOU3BOJICTBE.

Iousamue 06 sumanvnuu u sumponuu. Snepeus [ub6ca. 3axkoH 'ecca u crneACTBUSA U3
Hero. TerutoBsie 3G GeKThl XUMHUYECKUX peakiuid. Tepmoxummuueckue ypaBaeHus. O0paTuMocTb
peakiuii. Xumuyeckoe paBHoBecue. (CMelleHHE XUMHYECKOrO pPaBHOBECHs O] JAeWCTBUEM
pa3nuyHbIX (AKTOPOB: KOHLEHTPAIIMM pPEareHTOB WM MPOAYKTOB pPEaKIWH, IaBIICHUS,
Temreparypsl. Poib cMelieHus: paBHOBECHUS B TEXHOJIOTMUECKUX MPOIIeccax.

HucnepcHbie cuctembl. Konnouonvie cucmemul. VIcTuHHBIE pacTBOphl. PacTBOpeHue Kak
busnko-xumuueckuit mporuecc. CrnocoObl BRIpaXKeHUs KOHIIEHTPALIMK PACTBOPOB: MacCOBAasl 10JIS
PacTBOPEHHOTO BEILLECTBA, MOJIAPHAA U MOAANbHAA KoHyenmpayuu. Tump pacmeopa u
MumpogaHue.

Peakuuu B pactBopax snekTpoiuToB. KauecTBeHHbIE peaklMM Ha HOHBI B PAacTBOPE.
KucnotHo-ocHOBHBIE B3auMOJEHCTBUS B pacTBopax. AMdorepHOCTh. HonHoe npouszsedeHue
600vl. Booopoonwiti nokazamenv (pH) pacmeopa. I'mpponus coneil. 3HaueHue THAPOJIM3A B
Ounonoruuecknx 0OMeHHBIX Iporeccax. [I[puMenenue ruaponmsa B MPOMBIIUIEHHOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IIPUPOJIE, IPOU3BOICTBEHHBIX IPOIIECCAX
U KU3HEJEATENIbHOCTH OPTaHU3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHBIU NOMEHYUAN CPeobl.
Juaepamma Ilyp6s. TloBeneHue BemIeCTB B cpelax ¢ pa3HbIM 3HadyeHueM pH. Metonst
DIIEKTPOHHOTO W 3JIeKMPOHHO-UOHHO20 OanaHca. [anmpBaHWYEeCKUW »dIEMEHT. XHUMUYECKUE
UCTOYHUKU TOKa. Cmanoapmuwviii 6000poOHbIll 21ekmpod. CmanHoapmHbulli  31eKMpPOoOHbll
nomenyuan cucmemvl. Pao0 cmaHOapmuwix 31eKmpoOHbIX nomenyuanos. Hanpaenenue
OKUCIUMENILHO-80CCMAHOBUMENbHBIX peakyuli. IIEKTPOJIN3 PacTBOPOB M PACIUIaBOB COJIEH.
[TpakTHyeckoe NPUMEHEHHE HIIEKTPOJIM3A JUIsl TOJTYYEHMs IIENOYHBIX, MIEJIOYHO3EMEIbHBIX
METaJIJIOB U amtoMuHusA. Koppo3us MeTayuioB: BUJIbI KOPPO3HH, CIIOCOOBI 3alUThl METAIJIOB OT
KOPpO3HuH.

OCHOBBI HEOPraHUYECKOM XUMHH

Obmas xapaxktepuctuka 31eMeHToB |A—IlIA-rpynn. Okcunabl M nepokcuIbpl HATPUS U
kanus. PacriozHaBaHue KaTHOHOB HaTpus U Kanus. Coiu HaTpHsl, Kanusl, KadblUs U MarHus, UX
3HaYCHWE B NPUPOAE M KU3HMU UelOoBeKa. JKecmkxocmb 600bl U CHOCOObL ee yCMmpaHeHus.
Komnnexcuvie coedunenus anomunus. Aniomocunuxamat.

Metamnsl IB-VIIB-rpynn (Meap, numHK, XpoM, MmapraHei). OcoOEHHOCTH CTpPOEHHUS
atomoB. O0mue ¢usznyeckue U XuMuieckue cpoiictpa. [lonyuenue u npumenenue. OKcuasl U
TUAPOKCUABI 3TUX METAIJIOB, 3aBHCHUMOCTh WX CBOMCTB OT CTENEHU OKHCIEHHS 3JIEMEHTa.
Baxneiimue conu. OKHCIUTENbHBIE CBOMCTBA COJEM XpOMa M MapraHiia B BBICHIEW CTENEHU
OKHCIeHUsl. KomnaeKkcHbie coeOuHenus Xxpoma.

O6mas xapakTepuctuka 3neMenToB IV A-rpynmel. CBoiicTBa, MOdydeHUE U PUMEHEHUE
yras. CUHTe3-Ta3 KaKk OCHOBAa COBPEMEHHOM MPOMBIIIIEHHOCTH. AKTUBUPOBAHHBIN Yroib Kak
azncopOent. Hanocmpykmypol. Muposvie docmudicenuss 6 0daacmu coO30aHUs. HAHOMAMEPUATOS.



DnekmponHoe cmpoenue MONeKyavl yeaprnoeo 2asa. llonyuenue u npumenenue yeapHozo 2asd.
buonornueckoe neiictBue yrapuoro raza. KapOuabel kanpius, amioMuHAS 1 kene3a. KapOoHaTsl
U ruapokapOoHatel. Kpyeosopom yenepooa 6 dcugoll u Hedcusou npupode. KadecTBeHHas
peakiusi Ha KapOoHaT-uoH. Du3nueckue W XUMHYECKHE CBOMcTBa kpemHus. CuilaHel U
cummuuael. Oxenpy kpemuus (IV). KpemnaueBslie kuciaotsl U ux conu. CUIMKaTHbIE MUHEPAJIbl —
OCHOBA 3€MHOM KOpBI.

OOmiast xapakrepuctuka 3meMeHToB VA-rpynmsl. Hutpuasl. KauecTBennas peakuusi Ha
MOH aMMOHUS. A30THasi KUCJIOTa Kak OKUCIUTENb. HUTpaTel, X (Qu3nyeckue U XUMUYECKUE
cBOiicTBa, mpuMeHeHue. CBoiicTBa, monydeHune u npumeHeHue ¢ocdopa. Gochunr. DocdopHbie
u nosidocdopHbie KUCI0TH. bruonorudeckas poib pocdaros.

Oomas XapaKTEePUCTUKA 3JIEMEHTOB VIA-rpynmsl. OcoOsle CBOMCTBA
KOHIIEHTPUPOBAHHON cepHOM KucioTel. KauecTBeHHBbIe peakiuu Ha CyiabGua-, CylbQUT-, U
Cynb(aT-uOHBI.

O6mass xapakrepuctuka 3nemMeHTOB VIIA-rpynmbel. OcobGenHoctd xumum  (ropa.
['ajoreHoBOJOpPOJABl W WX TMOJy4eHHE. [aloreHOBOAOPOAHBIE KHCIOTHI M HX  COJIH.
KauecTBeHHble peakiuy Ha TrajloreHuJ-uoHbl. Kucnopogconepxaiiyue cOeIMHEHUs XJIopa.
IIpuMeHeHne rajloreHoB U X BaXKHEUIINX COCIMHEHUM.

bnazopoonvie cazvl. [lpumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTBHIX BEUIECTB, BOJAOPOAHBIX COEIWHEHHIA,
BBICIIIUX OKCHUJIOB U THAPOKCH/IOB.

W nentudukays HEOPraHUIeCKUX BEIIECTB M HOHOB.

X¥MHA U JKH3HDb

Hayunbie mMetonpl mo3Hanus B xumuu. Mcrounuku xumuueckod mHopmaruu. [louck
uH(pOpMalM 10 Ha3BaHUAM, WACHTU(HUKATOpPaM, CTPYKTYpHBIM (opmynam. XUMHUSCKHAN
aHaJIu3, CHUHTE3, MOJCIMPOBAHUE XMMHYECKUX IPOLECCOB M SIBJIEHUW KaK METOAbl HAYYHOTO
no3Hanus. Mamemamuueckoe Mmodenuposanue NPOCMPAHCMBEHHO2O CMPOEHUS MOIEKYJl
opeanuueckux seugecms. CospemerHbvle PU3UKO-XUMUYECKUE MeMOObl YCMAHOBIEHUS COCMABA U
CMPYKMYpbl 8eUiecms.

Xumus U 310poBbe. JlekapeTBa, pepMeHTHI, BUTAMHHBI, TOPMOHBI, MUHEPAJIbHbIC BOJIBI.
[IpoGnemsbl, CBs3aHHBIE C MPUMEHEHUEM JIEKapCTBEHHBIX NpemnapaTtoB. BpenHbie MPUBBIUKU U
dakTopbl, paspyliarle 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe aaKorois, HapKOMaHus).
Panmonansnoe nutanue. [Iumessie 1o0aBku. OCHOBEI ITHIEBOM XHMMUH.

Xumus B Meaunune. PazpaboTka nekapcTB. XUMUYECKHE CEHCOPHI.

XuMUg B TMOBCEAHEBHOM JKHU3HU. MOIOIKME W YUCTAIIME CpEACTBa. PemnensieHTsl,
uHCeKTUIUABL. CpeacTBa JHYHOM THTMEHb UM KocMeTuku. [IpaBuma Oe3omacHoil paboThl C
€JIKUMH, TOPIOYMMH M TOKCHYHBIMHU BEIIIECTBAMHM, CPEACTBAMU OBITOBOW XUMUH.

XuMUSL U CeNbCKOe XO03icTBO. MuHepallbHble U OopraHudeckue ynoopenus. Cpencrsa
3alIUThl PACTEHUU.

Xumus B mpombiinuieHHOCTH. OOIIMe MpeAcTaBIeHUS O MPOMBIIUICHHBIX CIoco0ax
MOJIYYCHUS XUMUYECKUX BEIIECTB (HAa MpPUMEpE IMPOM3BOJCTBA aMMMAKa, CEPHOU KHUCIIOTHI).
[IpombinieHHass opraHuyeckass XuMus. Cplpbe [JIi OpPraHUYECKOHM MIPOMBIIUICHHOCTH.
[IpoGnema 0TX0M0B M TOOOYHBIX TPOAYKTOB. Hambonee KpymHOTOHHAXKHBIE IMPOU3BOJICTBA
opraHmyeckux coeauHeHuil. Yepnas u nBetHas Meramryprus. CTEKIO U CHIMKAaTHas
MIPOMBIIIEHHOCT.

Xumust u  oHepretuka. IIpupomHsle HMCTOYHUKM yriaeBoaoponos. Ilpuponsslii u
MONYTHBIA HEPTSHOM Ta3bl, UX COCTaB W Hcmoib3oBaHue. CoctaB HEPTH U ee mepepadoTKa.
Hedremponykrel. OkraHoBoe umciao OensuHa. OxpaHa OKpyXKalolled cpeasl Mpu
He(dremepepabOTKE U TPAHCIOPTHUPOBKE HEPTEHPOAYKTOB. AJBTEPHATHUBHBIE HWCTOYHUKHU
SHEPIUHU.

Xumuss B ctpoutenbctBe. llement. beron. Ilogbop onTUManmbHBIX CTPOUTENIBHBIX
MaTEepUAJIOB B IPAKTUUECKON IEATEIIbHOCTH YEIIOBEKA.



XUMHS ¥ 3KOJIOTHsl. XUMHUYECKOE 3arpsi3HEHUE OKPYKAOLIEN CPENIbl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, mouBbl, aTMOchepbl, GIOpsI U PayHbI OT XUMUYECKOTO 3arpsi3HCHHUS.

Tunbl pacyeTHbIX 32/1a4:

Haxoxxnenne MonekymsipHOH (popMysbl OpraHMYECKOrO BEIIECTBA MO €ro MJIOTHOCTH U
MacCOBBIM JI0JISIM 3JIEMEHTOB, BXOJSALIUX B €0 COCTaB, WM IO IPOAYKTaM CTOPAHHUS.

Pacuersl MmaccoBoit 10511 (Macchl) XUMHUYECKOTO COEIMHEHUS B CMECH.

Pacuersl Macchl (00beMa, KOJMYECTBA BELIECTBA) IMPOAYKTOB PEAKIMH, €CIU OJIHO U3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH).

PacueTsl MaccoBOM MM 0OBEMHOM J0JIM BBIXOAA MPOLYKTAa pEaKUUH OT TEOPETUYECKU
BO3MOKHOTO.

Pacuets! TemoBoro 3¢ dexra peakuuu.

PacdeTsl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX PEAKIIUSAX.

Pacuersl Macchl (00beMa, KOJMYECTBA BELIECTBA) NMPOAYKTA PEAKLUH, €CIU OHO M3
BELIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAacCOBOM J0JI€M paCTBOPEHHOT'O BEILIECTBA.

IIpumepHbIe TeMbI NIPAKTHYECKUX PA0OT (HA BLIOOP yunTesi):

KauectBenHoe onpesneneHue yriaepo/ia, BOAOPO/Ia U XJIOpa B OPraHUYECKUX BEUIECTBAX.

KonctpyrnpoBanue mapocTepKHEBbIX MOJIEIEH MOJIEKYJI OPTaHNYECKUX BEIIECTB.

Pacno3naBaHue miacTMacc M BOJIOKOH.

[TonyyeHnue UCKyCCTBEHHOIO IIENKA.

Pemrenue skcnepuMeHTANIbHBIX 3314 HA [TOJYYEHUE OPraHUYECKUX BELIECTB.

Perrenue skciepuMeHTANBHBIX 3a7[a4 Ha PAClIO3HABAHUE OPTaHMYECKUX BEIIECTB.

Nnentrudukanys HEOPraHMIECKUX COSAMHEHUM.

[Tonyuyenue, coOupanue u pacro3HaBaHUE ra30B.

Pemienue skciepuMeHTaNIbHBIX 3a7a4 M0 TeMe «MeTauibly.

Pemenue skcnepuMeHTalIbHBIX 3a1a4 10 Teme «Hemeraby.

Pemrenue skcrniepuMeHTaNbHBIX 3a/1ad N0 TeMe «l'eHeThyeckasl CBsi3b MEXKIY KJIacCaMH
HEOPraHUYECKUX COCIUHEHUI.

Pemrenue skcrniepuMeHTanbHBIX 3a/1ad Mo TeMe «l'eHeThueckas CBsi3b MEXKY KJIaccamu
OPTraHUYECKUX COCTUHEHUIN.

[Tonyyenue aTHIeHAa U U3yYEHUE €r0 CBOMCTB.

[Tonyyenue yKCyCHOM KUCIIOTBI M U3y4YE€HHE €€ CBOMCTB.

I'mpponus Kupos..

N3roroBnenue Mbuia pyqyHoil paboThl.

XUMHST KOCMETUYECKUX CPEJICTB.

HccaenoBanne CBOMCTB OEIIKOB.

OCHOBBI MUIIEBON XUMHH.

HccaenoBanne NUINEBBIX J00ABOK.

CBoiicTBa OJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB.

XUMUYECKHE CBOMCTBA aIbICTHIOB.

CuHres cinoxHOro 3upa.

I'mpponus yrineBonos.

Ycerpanenue BpeMeHHOM )KECTKOCTH BOJIBI.

KadecTBeHHBIEC peakiy Ha HEOPTAHUYECKUE BEIECTBA U NOHBI.

HccnenoBanue BIUSHUS Pa3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUECKOHN peakInu.

Omnpenenenne KOHIICHTPAIIMUA PACTBOPA aCKOPOMHOBOM KHUCIOTHI METO/IOM TUTPOBAHHUSI.



KanenpapHo — TemMatnueckoe ryiaHvipoBadue 10 Kiacc

Tema | Kou- | Ne Tema ypoxka = | Ko | Ne Tema ypoka o
pasze | BO /T § d - | n/n §* o
nTa | 4aco % & BO g g
b € 9§ wac g
e = 3
BA30OBbLIU YIJIYBJIEHHBIN
YPOBEHb YPOBEHb
Ocuo | 33 1 | IlosiBneHHE U pa3BUTHE 97 |1 INosieteHue H  pa3BUTHE
BBI OPraHNUYeCcCKON XUMHUU OpPraHMYeCcKOM XUMHUU  Kak
opras KaK HayKHU. HE)GI[MGT HAYyKH. 5 IIpenmer
T OpPTaHUYECKON XUMHUH. OpPraHUYeCKON XUMHH.
oit XUMHYECKOe CTPOCHUE 2 Mecro " 3Ha4YCHUE
ML KaK MOPSIOK OpraHWYecKO  XHMHU B
COCZMHEHHsSI aTOMOB B CHUCTEME ECTECTBEHHBIX HayK.
" MOJIEKYJIE COTJIACHO WX B3anmocBs3p HEOPraHUIECKIX
BaJICHTHOCTH. Y OPTaHUYECKUX BEIIECTB
3 XUMHYECKOE CTpPOEHHE Kak
MOPSIIOK COEIMHEHUST aTOMOB
B MOJIEKyJIE COTJIaCHO WX
BaJICHTHOCTH.
2 | OCHOBHbBIC TMOJIOKCHUS 4 Xumudeckue CBSI3U B
TEOPUH  XUMHYECKOTO MOJIEKYJIax OpTraHUYECKUX
CTPOCHUS OPraHUYECKUX COCVHEHUI. Cas3u,
COECIMHECHUI AM. o0Opazyemeble aToMaMH
Bytneposa. M3omepus u yriaepoja u BoJOpoa.
n3omepel. Ilonsitue o 5 Ces3u, oOpa3zyemble aTOMOM
(hyHKITOHATBHOM KHCIIOpPOJIa.
TpyIIe. 6 Ces3u, o0Opa3yeMble aTOMOM
azoTa.
7 O0mue mpeacTaBiIeHHS O
PEaKIMOHHON  CIOCOOHOCTH
OPTraHUYECKUX COEAUHEHUN
8 OCHOBHBIE TIOJIOKEHUS TEOPUH
XUMHYECKOTO CTpOCHUS
OpTaHWYECKUX  COEUHEHHUU
A.M. byrneposa.
3 | [IpuHIHMITEL 9 [lepBoHavyanpHBIE TOHATUS O
KJIACCU(UKAIIH THTIAX u MEXaHU3Max
OpTaHUYECKUX OpraHUYECKUX peaKiui.
COEIUHEHUH. CB00OIHOpAIUKATILHBIN u
Cucremarnueckas WOHHBIN MEXaHW3MbI PEaKIIHH.
MeXTyHapO Has I'omonuTHueckuit u
HOMEHKJIAaTypa U reTepOTUTHYCCKUN pasphiB
MIPUHIIUATIEI 00pa30BaHU KOBaJICHTHOM XUMHUYECKOH
Ha3BaHUU CBSI3H.
OpTraHUYECKUX 10 | PeakuuoHHBIE IEHTPHI.
COCIMHEHUH. [MousiTre 0 HyKIeohwIe 1
3IIEKTpodHuIIe.
Knaccudukarus u
0COOEHHOCTH OPTaHMYECKUX
peakuui.
4 | Anxanbl. CTpoeHue 11 | Ankanbl. DONEKTpOHHOE |
MOJIEKYJIbl METaHa. MPOCTPAHCTBEHHOE CTPOCHHE
I"omosioruyeckuii psin MOJICKYJIBI MeTaHa. sp 3 -




aITKaHOB. XMMHUUYECKHE
CBOICTBA (Ha mpuMepe
MeTaHa ¥ 9TaHa):
peaKkuy 3aMeleHuUs
(TamoreHUpoBaHHE),
JETUIPUPOBAHUS KaK
CHOCOOBI MONTyYEHHS

TUOpuAM3aIHS opouranei
aToMOB yrieposa.
I'omomoruveckwii psix 1 o01as
dbopmyna aJIKaHOB,

Cucremarnyeckast
HOMCHKJIATypa  allkaHOB W
paJMKaoB.

BOKHEUIITUX 12 | U3omepus YTIEPOTHOTO
COCIMHEHNH B CKeJleTa. dusnveckue
OpPTaHHUYECKOM CHHTE3E. CBOWCTBa QJIKaHOB.
3aKOHOMEPHOCTH  M3MEHEHHS
(hU3UIEeCKUX CBOMCTB.
13 | Xumnueckne CBOIicTBa
AJKaHOB.
[IpakTuueckas padota 14 | Ilpaktuyeckass pabora Nel
Nel «KoHcTpynpoBaHue «KoHcTpynpoBanue
LIaPOCTEPIKHEBBIX LIAPOCTEP)KHEBBIX ~ MOJENeH
MoOJIeJIeH MOJIEKYTT MOJIEKYT OpPTaHUYECKUX
OpTaHUYECKUX BEIICCTBY.
BEIIECTBY.
lopenne wmetana kak 15 NunuBuayanbHble  CBOMCTBA
OIUH W3  OCHOBHBIX MeTaHa. M3omepuzanms Kak
HUCTOYHUKOB TeIUla B croco0 MOJTyYECHUS
MPOMBIIITIEHHOCTH u BBICOKOCOPTHOTO OCH3MHA.
opiTy. Haxoxzaenue B 16 l'openne ankaHoB Kak OAMH
MPUPOAE U MPUMEHEHUE U3 OCHOBHBIX HCTOYHHKOB
QJIKaHOB. TeIUla B NPOMBIIUICHHOCTH H
opiTy. IlomydeHue ankaHOB.
Peaknus Bropua. Haxoxnenue
B MpHPOJE U IPUMEHEHHE
AJIKaHOB.
Anxensl. CTpoeHue 17 | AikeHbl. DNEKTpOHHOE U
MOJIEKYJIbI 3THIICHA. MPOCTPAHCTBEHHOE CTPOCHHE
XUMHUYECKHE CBOMCTBA MOJIEKYJIBI 3TWJIEHA. Sp 2 -
(Ha nmpuMepe STHIICHA): CBSI3U. Howmenxkmnatypa
peakuu AJIKEHOB. N3omepus.
MPUCOETUHEHUS dusnueckue CBOICTBa
(ranmoreHupoBaHHE, AJIKEHOB.
THAPUPOBaHUE, 18 | Xumuueckue CBOICTBa
rujpaTanus, AJIKEHOB. [TpaBuiio
THIIPOTATIOr€HUPOBaHHUE MapKOBHHKOBA, ero
) Kak c11oco0 MostyueHus 9JIEKTPOHHOE  OOOCHOBAHUE.
(YHKIIMOHATBHBIX Peakiun OKHCIICHUS u
MIPOU3BOJHBIX NOJIMMEPH3ALIUH.
YIJIEBOJOPOAOB, 19 IlonusTunexn KakK
TOpEHHSI. KPYIMTHOTOHH&KHBIA ~ TIPOIYKT
XMMHYECKOTO MTPOM3BOJICTBA.
20 | IlpomMbiniuieHHBIE u
nabopaTopHbIe CHocoOBI
nosty4eHusi ajikeHoB. IIpaBuiio
3aifnieBa. [Tpumenenue
AJIKCHOB.
[Ipaktuueckas pabora 21 | Ilpaktuueckass pabota Ne2.
No2. «Ilonyuenue «Ilonyuenue  sTHIEHA WU
STUJICHA U U3yUYECHHUE €TO W3yUYCHHE €r0 CBOWCTBY.
CBOMCTBY. 22 | Pemenne 3aJ1a4 H

YIOPOKHEHUH 1o TEME:!




«AJkaHbl. AJIKEHBD.

23 | KoutponbHass pabGora  Nel
«AJKaHBI. AJIKEHBI.

9 | AnkagueHbl U Kay4dyKH. 24 | AJKaJuCHBI. Oco0eHHOCTH
[Nonstue 00 AJIEKTPOHHOTO u
aNKaaueHax KakK MIPOCTPAHCTBEHHOTO CTPOEHUS
YIICBOJOPOIAX C BYMS COMPSKCHHBIX  aJIKaJIUCHOB.
JTIBOMHBIMH CBSI3SIMU. O061mas hopMyia ajlkaTueHOB.
HarypanpHbiit 51 25 | HomeHnknatypa W u30Mepus
CUHTETUYECKUI aJIKaJUEHOB. ®duznueckue
Kay4yKH. CBOICTBa QJIKaJEHOB.

XuMuueckue CBOMCTBa
AJKa/INECHOB.

26 | Bximag C.B. JlebeneBa B
MOJIy4eHUE  CUHTETUYCCKOTO
KayJyKa. Bynxanamuzarus
Kayuyyka. Pesuna. Ilonyuenue
aJIKaTUCHOB.

10 | Anxunbl. CTpoeHne 27 | AnkuHbl.  DIEKTPOHHOE U
MOJIEKYJTBI alleTHIICHA. MPOCTPAHCTBEHHOE CTPOCHHE
XHUMHYECKHE CBOUCTBA. MOJIEKYJIbI aleTUICHA.

I'oMosornyeckwuii psi 1 o0mas
(hopMyIa aIKHHOB.

28 | Ouznyeckue CBOWCTBA
AJIKVHOB. XuMu4yeckue
CBOICTBa aJKHHOB.

29 | Peakuun 3amemenus. ['operne
aleTuIeHa. ITonyuenue
aleTUIeHa MMUPOJIM30M METaHa
u KapOUIHBIM METOIOM.
[IpuMeHeHue aleTueHa.

11 | I'openue amernieHa Kak 30 | [uxmoankaHbI. Crpoenne
HUCTOYHHUK MoJieKkys, oOmias  Qopmyir,
BBICOKOTEMIIEPATYPHOTO HOMEHKIIaTypa, U30Mepusl.
IUIAMEHU U CBAPKU U 31 | Cneuuduxka CBOIICTB
pe3ku METAJIOB. IUKJIOAJTKAHOB ¢  MaJibIM
[Ipumenenue pasMepoM Iukia. Peakiuu
areTHIeHA. MIPUCOCMHCHUS u

PaIMKAIILHOTO 3aMEeeHHSL.

32 | llomyueHne  LUKJIOAIKAHOB.
Meauko-0uoJIOrHYecKoe
3Ha4YEHHE.

12 O000611EHNE u 33 O06001IEHNE Hu
cucTeMaTu3alus 3HaHU! cucTemMaTu3alus 3HaHUM 110
Mo Teme: «AJKaH®bI, TeMe: «llukmoankaHel.
QJIKEHBI, AIKHHBD». ATKUHBD.

13 | Kontponbuass  pabora 34 | KonrponbHast pabota  Ne2.
Nel. «AIKaHBI, aJIKSHBI, «llukmoankaHbl. AJTKHHBI.
AIKUHBD.

14 | Apenbl. benzon kak 35 | Apennl. Hctopus OTKpbITHSA

npeaACTaBUTCIIb
apoOMaTUYECKUX
YTJI€BOIOPOJIOB.
CtpoeHne  MOJIEKYIBI
Oensora. Peaknus

Oenzomna. CoBpemMeHHBIE
MIpeJICTaBICHUS 00
3JIEKTPOHHOM u

IIPOCTPAHCTBEHHOM CTPOEHUU
Oenzoua.




roperust. [IpumeHeHue
Oen3oua.

36

Ob0mast  Qopmyna  apeHOB.
M3omepuss u HOMeEHKIaTypa
TOMOJIOTOB O€H30171a.

37 | Ousznyeckue CBOICTBa
OeHzouna.

15 | Xumuueckue cBoicTBa: 38 | Xumnueckue CBOIicTBa
peaKkuy 3aMeleHuUs OeH30J1a M €T0 TOMOJIOTOB.
(ranorenmposane) kax 39 | Peaknum  37eKTpO(UIBHOTO
croco0 MoITydeHUs
XHMHYCCKHX CPEICTB 3EMEILCHHUS. ITonyuyenue
3aILUTHI PACTECHUN, Oensona,

T 40 | dpyrue apoMaTH4YecKue
(FEIPHPOBAHHE) KAK COEIMHEHUSL. OCO6CHH(BCTI/I
TOKA3aTeTLCTBO XUMHAYECKUX CBOICTB
HETPEAETBHOTO TOyona.
XapaKTepa GEH30JIa. 41 | IlpupomHelli Ta3 W JApyrue
ToprovHe rasbl. Hedrs.
[TepepaboTtka HedTH. TBEpHOE
TOTLJIMBO.
42 I"anoreno3amereHHubIE
YTIIEBOIOPOIBL. Ob6mas
xapakTepuctuka. Dusnueckue
CBOMCTBA.
43 | Xumunueckue CBOWCTBA.
[IpumeHeHue.

16 | Couprtsl. 44 | CrupThL. Knaccudukanus,
Knaccudukanms, HOMEHKJIaTypa CIIMPTOB.
HOMEHKJIATypa, I'omonmoruveckwii psix 1 o0mas
HU30MEPHSI CIUPTOB. bopmyna IpeaebHbIX
MeTaHom 1 3TaHOJ KaK 0JTHOATOMHBIX CIIUPTOB.
MpeICTaBUTENN 45 | N3zomepust. duzuueckue
peaebHbIX CBOWCTBA MpeaebHbBIX
OJTHOATOMHBIX CIIHPTOB. 0JTHOATOMHBIX CIIUPTOB.
XHUMHYECKUE CBOUCTBA. 46 | XuMHYecKHe CBOHCTBA.

47 | Peakmust TOpeHUs: CITUPTHI KaK
tomuBo. [lonydyenue sranona.

17 | [IpumeHnenue MmeTaHoja 48 | llpumeHeHWe MeTaHoNa U
u JTaHoIA. sraHona.  Dusnonornyeckoe
dusnoIornuecKoe JeficTBUE METaHOJa U ITaHOJa
JIeiCTBUE MeETaHoJIa | Ha OpraHu3M 4YeJIOBeKa.
9TaHONla HAa OpraHU3M
YeJIOBEKa.

18 | [IpakTuueckas pabora 49 | Ilpaktnueckass pabora  Ne3
Ne3 «CBolicTBa «CBoifcTBa OJHOATOMHBIX U
OJTHOATOMHBIX u MHOTOATOMHBIX CITUPTOBY.
MHOT'0aTOMHBIX
CIIHPTOBY.

19 | DTUNEHTTIHUKOIb u 50 | DTHNEHIIIMKONL W TIHUIEPUH
TIIULEPUH KakK KakK MPeACTaBUTEIH
MpeaCcTaBUTENN NpeleNbHbBIX ~ MHOTOATOMHBIX
MpeeNbHBIX CIIMPTOB.

MHOT'0QTOMHBIX 51 KavecTtBenHass peakuus Ha
cnupToB. KauectBeHHas MHOTOaTOMHBIE CIIUPTHl U €€
peaxius Ha NpPUMEHEHHUE ULt
MHOTOATOMHBIE CIHPTHI pacro3HaBaHusl TIUICPHHA B
U ee NPUMEHEHHEe s coCTaBe KOCMETHYECKHX




pacro3HaBaHus CPEICTB. [IpakTuueckoe
TJIHLIEpUHa B COCTaBe HNPUMEHEHNE 3THICHTTIHUKONISA U
KOCMETHYECKUX TIIMLEpUHA.

cpeacts. [Ipaktnueckoe

NpUMeEHeHHe 52 | O6o6mieHne o
S THICHTIMKOIL " cUCTeMaTH3alusl 3HaHUH 10
IJIHLEpHHA. teme: «CIapTh.

20 | KontponeHast ~ paboTa 53 | KoutponsHast pabota  Ne3.
No2. «CripThI» «CriapTeD»

21 | denom. Crtpocunue 54 | ®enon. CrpoeHne MOJIEKYIBI
MOJIEKYJIbI ¢enona. ¢enona. BzaumMHoe BiHsSHHE
Bzaumnuoe BIIUSTHHE aTOMOB B MOJIEKyJIe (heHOIa.
ATOMOB B~ MOIICKYJIC 55 | dusnueckue CBOICTBa
q)er) ma. - XuMHeckue ¢enomna. XuMHUUECKHe
cBoucTRa. CBOWCTBA (PEeaKLUK C HATPUEM,
B3aNMOJICHCTBHE c

THIPOKCHIOM HaTpus,
HATpPHUEM, TUAPOKCHIOM 6
pomom). [lonmydenue denomna.
HaTpu, Gpomon. [Ipumenenue penoma.
[Ipumenenue geHomna.

22 Anppnerunsl. MeTaHaib 56 | Ampmeruast u KETOHBI.
(popmanbaernm) u Knaccudukanus anpaeruioB u
STaHaNb (aleTalbeT ) KETOHOB. Crpoenue
Kak MIPE/ICTaBUTEIH Tpe/IeNIbHBIX aIbJeTHIOB.
TpeIeIbHBIX 57 | ®usnyeckue CBOICTBA
QIIBJCTHIIOB. MpeaeTbHBIX QIIBJICTHIIOB.
KauecTBeHHBIE peaknuu XuMHYECKUE CBOIICTBA
Ha KapOOHMIEHYIO Hpe/IeNIbHBIX aIbICTHIOB.
Irpymniy. 58 [Tomyuenue MpeIeTbHBIX

aNbJeTU/IOB: OKHCJICHUE
CIIHPTOB, THIpaTanus
areTuIIeHa (peaxius
Kyueposa). ToxcuuHOCTH
aJIbIETUIOB. [IpumeHnenue
bopmansaernma "
areTanberua.

59 | ALIlETOH Kak MpeJCTaBUTEIb
KeTOHOB. CTpOeHHE MOJIEKYJIbI
aleToHa. Ocobennoctn
peaKiuy OKUCIICHHsS alleTOHa.
IIpuMeHeHue aleToHa.

23 | KapOoHOBBIE KHCIIOTHI. 60 | Kapbonossie KHCJIOTHI.
VYKCycHasi KHCIIOTa Kak Knaccugpukanms u
MpeJCTaBUTENb HOMEHKJaTypa  KapOOHOBBIX
TpeIebHBIX KHUCIIOT. Crpoenue
OJTHOOCHOBHBIX HpeieNbHBIX  OJTHOOCHOBHBIX
KapOOHOBBIX ~ KHUCIIOT. KapOOHOBBIX KHCJIOT.
XUMHWYECKHUE CBOMICTBA. 61 I'oMostornyeckwuii psit 1 o01as
[Ipumenenne ykcycHOH bopmyna peaesbHbBIX
KHCJTOTHI. OJIHOOCHOBHBIX  KapOOHOBBIX
[IpencraBnenue 0 kucyoT. dusnyeckue CBONCTBA
BBICIIMX  KapOOHOBBIX NpeleNbHbBIX  OZHOOCHOBHBIX
KHCJIOTax. KapOOHOBBIX KUCJIOT

62 | Xumuueckue CBOICTBa

MMPpEACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBI>IX KHCJIOT.




63

OcobeHHOCTH XUMHYECKUX
CBOMCTB MpeIeTbHbBIX
JIBYXOCHOBHBIX ~ KapOOHOBBIX
KHUCJIOT.

64 | [Ipaktuueckas pabora Ned «
[Tonyuyenue YKCYCHOM
KHCIOTBl M  M3Y4YCHHE ec
CBONCTB.

24 | O6o6rIeHue u 65 | [MomyueHwue MpeaeTbHBIX
cucTeMaTH3alys 3HaHUH OJIHOOCHOBHBIX ~ KapOOHOBBIX
Mo TeMe: «AJbIETHUIbI. KHUCJIOT: OKHCIIEHHE aJKaHOB,
KapOoHoBBIE KHCTOTHI» AJIKEHOB, NIEPBUYHBIX CIIMPTOB,

aJlbJIETU/I0B. [Ipumenenue
KapOOHOBBIX KHCIIOT.

66 | Baxueilmime npencTaBUTENN
KapOOHOBBIX KHUCITOT:
MypaBbHUHas, YKCyCHas H
OeH3oitHAasI. Bricuine
npeenbHbIe W HEMpeaebHbIC
KapOOHOBBIE KHUCIIOTHI.

67 | Menuko-6nonornieckoe
3Ha4YeHHe KapOOHOBBIX
KHCIIOT.

68 | OGoOweHune u
cucTeMaTu3alMsa 3HaAHUM II0
TeMe: «AJBIETHIBL.
Kap6oHOoBBIE KUCTOTHD)

25 | KonTtponbHass  pabora 69 | KonTpombHass pabora Ned.
Ne3. «ANBIETUIEL. «Anbaerunsl.

Kap6oHOoBBIE KUCTOTED) Kap6oHOBBIE KUCIIOTHI

26 | CmoxHBIE DJQUPHI U 70 | CrnoxHble 3(QHUPBI W KHPHL
xupbl. CoxxHBIE 3)UPBI CtpoeHue ¥ HOMEHKJIATypa
Kak MPOIYKTHI CJIO’KHBIX 3¢hUpoB.
B3aUMOJEHCTBUS MexkiaccoBas H30MEpHs ¢
KapOOHOBBIX KHUCIIOT CO KapOOHOBBIMH KHCIIOTAMHU.
criupramu. [Ipumenenue 71 | CriocoOsl MOJTy4YEHHUS
CIOXHBIX  3(HupOoB B CIIOXHBIX 3¢ upoB.
MUIIEBON u OObpaTtumMocTh peaxkuu
napdroMepHOH srepudukanuun. IlpumeneHue
MPOMBIIIJICHHOCTH. CJIO)KHBIX 3()UPOB B IMHUIEBON

" napQromMepHOi
MPOMBIIIIJICHHOCTH.

72 | XKupbl kak CIOXHBIE 3PUPBI
TITUIePUHA u BBICIIHX
KapOOHOBBIX KHUCIIOT.
PacturenbHble W KUBOTHBIE
KHPBI, HX COCTaB.

27 | Kuppl Kak CJIOXHBIE 73 | dusnyeckne CBOHCTBA KHUPOB.
3¢UpEl  TIMIEPUHA U XUMHUECKHE CBOMCTBA KUPOB:
BBICIINX  KapOOHOBBIX THJIPUPOBAHHE, OKUCIICHHE.
KMCJIOT. PacrurenbHble 74 | [lpumenenue >xupoB. Mpuid
W KUBOTHBIE >KHPBI, MX KakK coJu BBICIINX
coctaB. MbUIA KaK COJH KapOOHOBBIX KHCIIOT.
BBICIIMX  KapOOHOBBIX Moto1iue CBOHCTBa MbLa.
KHCJIOT. Moromiue 75 | Ilpaktuueckass pabora Ne5

CBOWCTBA MbLJA.

«'mpponus  xupoB. XuUMHA
KOCMETHYECKUX CPEJICTBY




28 | YriueBonsl. 76 | YrmeBombl.  Knaccudukanus
Kiraccuduxarus YIJIEBOOB. dusnyeckue
yTJIEBOJIOB. CBOWCTBA W  HaxOXJACHHE
Haxoxaenue yrieBomoB YIJI€BOJIOB B MIPUPOJE.

B npupoxe. Inoko3a. 77 | I'moxko3a KakK

Caxaposa. aTBACTHIOCTIHPT. XUMUIECKHE
CBOWCTBa [IIIOKO3BI:
aIMIIUPOBaHUE,
ANKWINPOBAaHUE, CIIUPTOBOE U
MOJIOYHOKHCJIOE OpOYKCHHE.

78 | dpykro3a KaK n3zomep

TJTFOKO3BI. Pu6o3za "
nIe30KcupuOo3a. Baxneimme
JUcaxapuibl (caxapo3a,
JIAKTO34, MajbTO3a), uX
cTpoeHMEe W (pu3HUEecKue
CBOJNCTBA.

29 | Kpaxman u nemnono3a 79 | llomyueHnue TJIFOKO3BI.
Kak OHosIoTHYECKUe I'uaponu3 caxaposbl, JIaKTO3HI,
MOJIMMEPBI. MaJIBTO3bI.

XUMHYECKHEe CBOWCTBA 80 | Kpaxman u wemtono3a Kak
Kpaxmaia " OMONIOTHYECKUE  TIOJHMEPHI.
LIEJUTEOJIO3BL. XUMHYECKUE CBOMCTBA.

30 | [Ipumenenne u 81 XuMUYecKue CBOWCTBa
Ouonoruueckas  poJb LEJITIONIO3BI: THJIPOIIN3,
yrieBonoB. [lonsrue 06 oOpa3zoBaHue CJIO’KHBIX
HCKYCCTBEHHBIX s¢upos.  Ilpumenenue u
BOJIOKHAaX Ha MpuMepe Ouonornueckas poib
alleTaTHOTO BOJIOKHA. YIJIEBOJIOB.

82 | [lonsatne 00 WCKYCCTBEHHBIX
BOJIOKHAX Ha npumepe
aleTaTHOTO BOJIOKHA.

31 | KonrponpHass  pabora 83 | KontponeHast pabora  Ned.
Ned. «CnoxHsble 3QUpHL. «CnoxHble 3UpHL.
YrieBoJbI». YrieBoab.

32 Wnenruduxanms 84 | Unenruduxanus
OpPTaHHUYECKUX OpPraHUYECKUX  COEIMHEHUIL.
COCAMHEHHH. I'enetnyeckas CBSI3b  MEXIY
I'enetnueckas CBSI3b KJlaccaMu OpTaHUYeCcKUX
MEXTY KJ1accaMu COEJIMHEHH.

OpPTaHHUYECKUX 85 | Tumbl XMMUYECKUX peakuuii B
COECIMHEHHM. Turbl OPraHNYeCKON XUMHH.
XUMUYECKUX PEaKLUil B

OPTraHNYECKONH XUMHH.

33 | AMHHOKHUCIIOTBI u 86 | AMUHBL [lepBuunsie,
OenKu. CocraB 17§ BTOPHUYHBIE, TpPEeTUYHBIE
HoMeHKnatypa. CocraB AMUHBI. Knaccudukauus
U CTpOCHHE OeIlKOB. aMUHOB.

XHUMHUYECKHE CBOMCTBa 87 | dusnueckue CBOICTBA
OCJIKOB: TUAPOITH3, aMUHOB. AMUHBI Kax
JeHaTypanusl. OpraHUYecKHue OCHOBaHUS:
peaKknuu ¢ BOAOH, KHCIOTaMHU.

Peaknus ropenust.
88 AHWIMH Kak TPEeJCTaBHUTENb

apoMaTH4eCKUX
CtpoeHune aHWINHA.

AMHHOB.




89

XuMH4JecKkue CBOMCTBa
aHunuHa. Peaxiusa 3uHMHA.
[Mpumenenue aMHHOB B
(hapmareBTHYECKON
MTPOMBITIUICHHOCTH.

90

AMWHOKHCIIOTBI ®  OCIKH.
CoctaB ¥  HOMEHKJATypa.
Crpoenue AMUHOKHUCIIOT.
I'omonoruyeckuit pan
MpeIeTbHBIX AMUHOKHCIIOT.

91

dusnyeckue CBOMMCTBaA
MpeAeTbHBIX aAMHHOKHCJIOT.
Cunre3 nentuaos. IlenTuanas
CBSI3b.

92

Benku  kak  TPUPOIHBIE
omomomumepel. CoctaB |
crpoeane OenkoB. OCHOBHEIE
aMHHOKHUCIIOTBI, 00pa3yromiue
OenKH.

93

Xumuueckue CBOICTBA
OCIIKOB: THIPOJIU3,
JieHaTypauus, Ka4eCTBEHHLIE
(LBETHBIE) peaKkIny Ha OENKH.

94

Buonornueckue byHKIUH
OCIIKOB. JocTmkenus B
HN3Y4YCHHU CTPOCHHA U CUHTE3a
OCIKOB.

95

A3zotconepkamue
reTepoLUKINYECKHe
COCIUHEHMUSL. [Muppon u
MUPUAKH.

96

Hykneunosbie KHUCIIOTHL:
coctaB u crpoenue. CTpoeHue
HYKJIEOTHUIOB. Cocras
HYKJIEMHOBBIX KHUCJIOT.

97

BricokoMoekynsipHbie
COEIHEHMUSL.

TloBT
OpeHU

34\

O00011EHNE u
CHCTEMAaTH3AIUs 3HAHUM
mo teme: «OCHOBBI
OpPraHUYECKON XUMHI)»

98

O06001IEHNE u
cHCTEMaTH3allks 3HAHUKW 110
TEME: «AMWHOKHUCJIIOTEHI,
OeIKm»

99

O06001IEHNE u
cucTeMaTH3alusg 3HaHUM II0
Teme: «OCHOBBI OPraHUYECKOU
XUMHIDY

Htor
oBas
MpoBe
pKa
1o
Kypcy

35\

UrtoroBass KOHTpoOJbHAas
pabora No5 «OcHOBBI
OPraHUYeCcKON XUMHUN»

100

Urorosas KOHTpPOJIbHAA
pabota Ne5 «OCHOBBI
OPraHUYEeCKON XUMUM)

101

Htorosast paborta pemieHue
3aja4, ynpaKHeHUH

Pesep
BHOE
BpeMs
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BA30BbI YPOBEHbD YTJIYBJIEHHBIA YPOBEHbD
Teo 13 1 | Crpoenue BemecTaa. 36 |1 Crpoenue BEIIECTBA.
per CoBpeMeHHas CoBpeMeHHasT MOJENb CTPOCHUS
nye MOJIENb CTPOSHUS atomMa.  JlyanmusMm  3JIEeKTpoOHa.
CKUE aToMa. DNEeKTpOHHAs Keanumosvie uucna.
OCH KOH(UTypawus 2 Pacnpenenenue 3meKTpoHOB 1O
OB aToma. JHEPIeTHYECKUM  YPOBHSAM B
COOTBETCTBHM  C  NPHHLIUIOM
XUM HAaUMEHBIICH SHEPrHH, MPaBHIOM
Hu XyHnzaa v npuHuunom Ilaymnu.
3 OcoGeHHocTH CTpOCHHSA
SHEPreTUYECKUX YPOBHEH aTOMOB.
OJeKTpoHHas KoH(pUryparus
aToma.
4 Knaccudukarus XUMHAYECKHUX
JJIEMEHTOB (-, P-, d-2IeMeHTHI).
2 | llepuogmueckas 5 [lepuoamueckas cucTemMa
cucremMa XUMUYECKHUX 3JIEMEHTOB
XUMHUYECKHUX .. Menneneena. Ddusnueckuii
anemenToB J[.M. cMbicn  [lepuognueckoro 3akoHa
Menneneena. J.. Menneneena.
OU3NYECKUN CMBICT 6 IIpyunHEl HM  3aKOHOMEPHOCTH
Ilepuonnueckoro U3MCHEHMSI CBOMCTB JJIEMEHTOB U
3akoHa /.M. HX COCAVMHEHWI IO MepuojgaMm u
Menneneesa. TpyHIaMm.
[Tpyuunnbl 1 7 MupoBO33pE€HYECKOE U HAYUHOE
3aKOHOMEpPHOCTH 3naueHue [leproauueckoro 3akoHa
W3MEHEHUS CBOICTB O.W. MeunneneeBa. Ilpocroswi
JJIEMEHTOB U UX U Menoeneesa. Omkpvimue
COEJIMHEHU 1O HOBBIX XUMUYECKUX DJIeMEHMO8.
nepuojaM u
rpynmam.
3 | DnekTpoHHas 8 OJeKTpOHHAs pUpoIa
pupozaa XUMHYECKON CBS3H.
XUMUYECKOH  CBA3M. DJEeKTPOOTPULATENILHOCTb.
DIEeKTPOOTPHUIIATEND 9 KoBaneHntHast cBs3b. HNonnas
HOCTb. Bunnr CBsI3b.  MeTajinueckass  CBS3b.
XUMHYECKOH  CBs3U Bonoponas cBsi3b.
(xoBasneHTHas, MeosicmonexynapHule
HOHHA, 63AUMOO0ELCMBUSL.
MeTaJIn4ecKas,
BOJIOPOIHAS) u
MEXaHU3MBbI ee
obpazoBaHws.
4 | Kpucrannuueckue u 10 | Kpucramnuueckue u aMmoppHbIE
amopdHsie BellecTBa. THITbI KPUCTAIMYECKUX
BemiecTBa. Twrbl pelIeToK (aTOMHAsI, MOJIEKYJISIpHAS,
KPHCTAIUTMYECKUX HMOHHAsI, METAJUINUECKasI).




PEIIETOK. 11 | 3aBucuMOCTh (HPU3NUECKUX CBOHCTB
BEIIECTBA oT THTA
KPUCTaJITMUECKON PCLIETKH.
[TpuurHB MHOTOOOPA3Hs BEIIECTB.
12 | CoBpeMeHHbIE MIPEICTABICHHUS O
CTPOCHHH TBEP/IBIX, KUAKUX U
ra3zo00pa3HbIX BemecTB. JKuoxue
KpUcmaiiibl.
13 | Pemenme  3amay IO TEME,
MOJIrOTOBKA K KOHTPOJIbHOM
pabore.
14 | Kontponbnas pabora Nel mo Teme:
«CtpoeHne aToma.
ITepuonnueckoro 3aKOHA
J.1. Menneneena.»
XuMHudecKne 15 | Xumudeckue pEeaKITHH.
peaxiuu. l'omorenHsile ®  reTeporeHHBIC
I"'omoreunnsie u peakuuu.
reTeporeHHbIe 16 | CxopocTb peaxiu, ee
peaxiuu. CKOpoCTh 3aBUCHMOCTh ~ OT  PasIUYHBIX
peaxuum, ee thakropos. [Ipasuno Bant-I'odda.
3aBUCHUMOCTb OT
Pa3IMIHBIX
(hakTOpOB.
Ponr kartanuzatopoB 17 DHeprusi akTUBAIIUU.
B npupoje u Axmueupoganmwiii Komniexc.
MPOMBIIUICHHOM Karanuzatops! u karanus. Ponb
MIPOU3BOJICTBE. KaTaau3aToOpOB B IPUPOJIE H
ObparumocThb NPOMBIIIIIEHHOM POU3BOJICTBE.
peaKLHid.
XuMudeckoe 18 | [lonsTre 00 >HTANBIIHA U
paBHOBECHE U €r0 sHTponuu. DHeprus ['udoca.
CMCIICHHC 10/ 19 | Bakon I'ecca u CienCTBHS U3 HETO.
ACUCTBAEM Ternosbie 3PPEKTHl XUMHUYECKUX
PasHIHbIX peakuuii. TepMoxuMHUUECKHEe
(axropos ypaBHEHHSI.
20 | OOpaTuMOCTb peakuuil.
XuUMHUYecKoe paBHOBECHE.
CMelieHre XuMHYeCKOTro
paBHOBECHS MOJI IENCTBUEM
pPa3IUYHBIX (aKTOPOB.
21 | KoHcTaHTa XMMHYECKOTO
paBHoBecus. IIpunnun Jle
[Tarense.
22 Pemenue 3amay mo reMe:
«DNEeMEHTHI XUMHUIECKOM
TEPMOJIUHAMUKIY.
HucnepcHbie 23 | ducnepcHbie CHCTEMBI.
cucreMsl. [lonarue o Konnouonwvie cucmemsvi. cTuHHBIE
Koutongax (307w, pacTBOPEHL.
TeNn). WctrnHubIE 24 | PactBopeHue KaK (mzuko-
pactBophl. Peaknun xuMudeckuii mpornecc. CrocoObl
B pacTBopax BBIPAKCHHSI KOHILIEHTpaIUU
AJIEKTPOJIUTOB. pacTBOpOB: MaccoBast JIOTIst

PACTBOPCHHOI'O BCHICCTBA.




25

MounsipHast ¥ MOJISUTbHAS
KOHIIEHTpaIuu. TUTp pactBopa u

TUTPOBAHUE.
Peakiuun B pacTtBopax
JJIEKTPOJIUTOB.

26 | Pemenwue 3ama4 o teme: «PacyeTs
MaccoBOW WJIM OOBEMHOW JTOJIH
BBIXOJIa TMPOAYKTa pPEaKIuu OT
TEOPETUICCKU BO3MOYKHOTO.
Pacuersr  TemmoBoro  adekra
peakuum.

27 [IpakTryeckas paboTa Nel
«OnpeneneHue KOHIICHTpAIHU
pacTBopa acKOPOMHOBOW KHCJIOTHI
METOJIOM TUTPOBAHUS

9 | T'uaposus coneii. 28 | KauecTBeHHbIC peaKIliy Ha HOHBI B
3HavYeHue THIPOIIN3a pactBope. KHuciioTHO-0CHOBHEIE
B OMOJIOTMUECKUX B3aMMOJICHCTBHUS B PaCTBOPax.
0OMEHHBIX 29 | AmdotepHOCTS. Honnoe
npoueccax. pou3BeeHUE BOAbl. BonopoaHslii

nioka3zateib (pH) pactBopa.

30 | M'upponus coseii. 3HaYeHKE
TUIIPOJIN3a B OMOTOTMISCKUX
00OMEHHBIX MpoIeccax.
IIpumeneHue runposnusa B
MIPOMBIIICHHOCTH.

10 | OxucnurensHO- 31 | OxkucouTenpHO-
BOCCTaHOBUTEJIbHBIC BOCCTAHOBUTEIbHBIC pEaKIUu B
peakiuu B MPUPOJIE, MIPUPO/IE, MIPOU3BOACTBEHHBIX
MPOM3BOJICTBEHHBIX mporeccax M JKU3HEIEATSIBHOCTU
nporieccax u OpraHu3MOB.

JKU3HEAEATEILHOCTH 32 | Metoasl AIIEKTPOHHOTO u
OpraHU3MOB. INEKMPOHHO-UOHHO20 Oananca.
I'anpBaHMYECKUI DJIEMEHT.

33 | XuMHU4YecKkne HWCTOYHUKH  TOKa.
DnekTponus3 pacTBOpOB u
pacIuiaBoB COJIEH.

11 | OxucnurenbHO- 34 | OkucmuTenpHO-
BOCCTaHOBUTEJIbHBIC BOCCTAHOBUTEILHBIC CBOMCTBA
CBOMCTBa  MPOCTBIX MPOCTHIX BEIIECTB — METAUIOB U
BEIIIECTB — METAJIOB HEMETAILJIOB.

Y HEMETAJIJIOB

12 | O6o06meHue u 35 | OGoOmieHne W CHUCTEMAaTHU3aLUs
CHCTEMaTHU3alNs 3HaHUU 1o TeMe: «TeopeTnueckue
3HaHUK MO Teme: OCHOBBI XUMHI.

«Teopernieckue
OCHOBBI XUMUI.

13 | KontponbHas pabota 36 | KonTponbHast pabora Nel.
Nel. «TeopeTndeckre OCHOBBI XUMHUM».
«Teoperuueckue
OCHOBBI XUMHI.

Xum | 33 16 | Hayunsle MeTOABI 25 | 37 | Hayuynsle MeToApl TMO3HAaHUS B

s u MO3HAHUS B XUMHHU. XUMuH. VICTOYHMKH XUMUYECKOU

UcTounukn

WHPOPMAITUHL.




KU3
Hb

XUMUYECKON 38 [Touck nH(popMaIuu mno
unpopmaruu. ITorck Ha3BaHMUSAM,  HIACHTH(HKATOPAM,
UHGOPMAITUH 110 CTPYKTYPHBIM (hOopMyJIam.
Ha3BaHMAM, 39 | XuMuueckuii  aHalM3, CHHTE3,
HCHTH(HKATOpAM, MOJEJIIMPOBAHUE XUMUYECKUX
CTPYKTYPHBIM MPOLIECCOB U SIBJIEHUN KaK METObI
(bopmynam. Hay4HOI'O ITO3HAHHUS

17 | Xumus u 310pOBBE. 40 | Xumus u 3m0poBbe. JlekapcTaa,
JlekapcTsa, (epMeHThI, BUTAMUHBI, TOPMOHBHI,
(epMeHTHI, MUHEpaIbLHBIE BOJIBI.

BUTaMUHBI,
TOPMOHHI,
MUHEPaIbHBIC BOJIBL.

18 | [IpoGuemsi, 41 | [IpoGnemsl, CBSI3aHHBIC c
CBSI3aHHBIC C MIPUMECHEHUEM JICKApCTBEHHBIX
NpPUMEHEHUEM mpenapaToB. BpejHble MPUBBIYKA
JIEKapCTBEHHBIX u (baxropsl, pazpymarornue
Mpernaparos. 3I0pOBbe (KypeHue, yrnoTpeoieHue
BpenHbie IPUBBIYKH QJIKOT0JIs, HAPKOMAHHUS ).

1 ($aKTOpPHI,
paspylaromnue
3I0pOBhE (KypeHHUeE,
ynorpeoieHne
ANKOT OIS,
HapKOMaHUs).

19 | PamuonanbHOe 42 | PaumonansHOe nuranue. IluieBsie
nutanue. [Tuwesvie JOOaBKH.
0obasxu. OcHogul
nUWesoU XUMUU. 43 | [IpakTuueckas pabota Ne2

«OCHOBBI OHUILEBON XUMHUU.
UccnenoBanue MULIEBBIX
J00aBOK.

44 | Xumus B MmeauruHe. Pa3pabotka
JeKapcTB. XMMUYESCKUAE CEHCOPBI.

20 | Xumus B 45 | XuMuss B TNOBCEOHEBHON JKU3HH.
MOBCEHEBHON Motolye ¥ YUCTAIINE CPEICTBRA.
KU3HU. Morolme u
YUCTSIIIUE CPEACTBA.

21 | Cpencrtsa JIMYHOM 46 | PemnemieHThbI, HHCEKTHIIHAIEL.
THTHCHBI " 47 | CpenctBa JIMYHOM TUTHEHBI U
KOCMETHUKH. KOCMETHKH.

22 [IpaBuia 48 | IlpaBuma Oe3omacHOi pPabOTHI ¢
Oe3omacHoit paboThI €IKMMH, TOPFOYUMH U TOKCHYHBIMH
C CIKHMH, BEIIECTBAMHU, CPEACTBAMU OBITOBOH
TOPIOYNMH U XUMUH.

TOKCHYHBIMH 49 | IIpakthueckas pabora Ne 3
BEIICCTBAMH, «XHUMHUS KOCMETHYECKUX CPEICTBY.
cpeJcTBaMu
GBITOBOM XMMUIH. 50 | XuMusi ¥ CelbCKoe XO3SHCTBO.
MuHepajabHble U OpPraHHYECKUe
ynoopenus. CpenctBa  3amIuThI
pacTteHui.
51 | IlpakTuueckas pabora Ne4

«CpenctBa OOpbOBI C OBITOBEIMH
HaCEKOMbBIMHU: PEIEIICHTHI,




HWHCCKTUIUABD).

23 | IIpakTuyeckas 52 | XumMuss B IPOMBIIIJICHHOCTH.
pabora Ne 1 «Xumus OO6mme TIPEICTABIICHUS o
KOCMETHYECKUX IIPOMBIIITIEHHBIX croco6ax
CPEICTBY. MOJTYYECHHUS] XUMHYECKHX BELICCTB.

53 | IlpomMbinuieHHas OopraHuyeckas
xumusi. Cplpbe Ul OPraHUYECKOH
MIPOMBIIIJICHHOCTH.

54 | Xumus u sHepretuka. [Ipupoansie
HUCTOYHUKHU YIJIEBOAOPOIOB.
IIpupoausblit u MOy THBII
He(TSHOM Tra3pl, WX COCTaB U
HCHOJIb30BaHHE.

55 | CoctaB HEdTH U ee mepepaboTKa.
HedrenpoxykTsr. OkTaHoBOE
4rco OeH3MHA.

56 | OxpaHa OKpyXaroled Cpeabl Mpu
He(renepepaboTKe "
TPaHCTIOPTUPOBKE
HEPTEMPOLYKTOB.
AnbTepHAaTUBHBIE HUCTOYHUKHI
SHEPIHUU.

24 | XuMHUS U CEITbCKOE 57 | Xumus B cTpouTenbcTBe. LlemeHT.
XO35CTBO. beron.

MunepanbHBIE U 58 | Iloxbop ONTHUMAaJIbHBIX

OpraHUYEeCcKHe CTPOUTENBHBIX ~ MaTepualioB B

ynoOpeHusl. MPAKTUICCKOM JESITENbHOCTH

CpencTna 3auThl YeJI0BEeKa.

pacTeHui. 59 | Xumus u 3kojiorusi. XHUMHYECKOE
3arpsi3HEHHE OKpY’Karolei cpesl
U ero NocieCTBUSI.

60 | Oxpana rugpocdepsl, MOYBBI,
atMocdepsl, ¢Guopsl U (ayHbl OT
XUMHYECKOr0 3arpsi3HEHHSL.

25 [IpakTruueckas 61 O00011IIeHNE W CHUCTEMAaTH3aLUs
pabora Ne2 3HaHHH 10 TeMe: «XUMHS U
«CpenctBa 60pb0BI C KU3HBY.

OBITOBBIMU
HaCEKOMBIMHU:
peTIeIUIeHTHI,
WHCEKTHUIUIBD».

26 | Xumus u 62 | KontponpHas padota Ne2. «Xumus
SHEPreTHKa. U JKU3HBY.

[Mpupoxansie Oc |63 | Obmas XapaKTepUCTUKA
HWCTOYHUKHU HOB anemeHTOB |A—IlIA-Tpymm.
YIIIEBOIOPOJIOB. BI 64 | Okcunpl W TMEPOKCUABI HATPHUS H
OKTaHOBOE YHCIIO0 HEO KaJIHsL.

OeH3uHa. pra | 65 | Pacno3HaBaHHe KaTMOHOB HAaTpHUs
AJbTepHAaTHBHbIE HUY u xamus. Conu HATpUs, Kajws,
HCTOYHMKH SHEPIUH. €CcK KaJIbLIMSl M MarHus, UX 3HA4YCHUE B

on MPUPOJIC U KH3HU YEIIOBEKA.

27 | IpupoaHbrit " XM 66 [Ipaktnueckas pabora Ne 5

MOy THBIN HeQTIHOM I;Im «KecTkocTh BOABI M CIIOCOOBI €€

ra3dbpl, HMX COCTaB H

YCTpaHEHHS.




UCIIOJIb30BaHUE. 36u | 67 | Meramuier IB-VIIB-rpynn  (menp,

CocrtaB HehTH H ee [IWHK, XpoM, MapraHer).

nepepadoTKa. OcOoOEHHOCTH CTPOEHUS aTOMOB.

HedrenpoxykTsr. 68 | OOmue pusnyuecKre U XUMUIEeCKHe
cBolicTBa. [lomyuenue u
IIPUMEHEHUE.

28 | Oxpana 69 | Okcumbl W THUAPOKCHUIBI  ITHX
OKpY>Kalolei cpeabl METaJUIOB, 3aBHCUMOCTD ux
npu CBOWCTB OT CTENEHH OKUCICHUS
HedremepepaboTKe U JJIEMEHTA.

TPAHCIIOPTHUPOBKE 70 Baxneimne conmu MmeramioB IB—
He(TENPOTYKTOB. VIIB-rpynn
71 | OxucnuTenbHBIE CBONWCTBA CONEH
Xpoma U Maprasiia B BbICIIIECH
CTEIIEHH OKHUCIICHHSI.
72 | Menuko-Ononornyeckoe 3Ha4YCHNE
XpOMa, IMHKA, MEAIH.

29 | Xumus B 73 | OGmas XapaKTepUCTHKA
CTPOUTEIBCTBE. 3JIEeMEHTOB IVA-rpynmsl.
Lemenrt. beroH. CoiicTBa, MOJIy4YeHUE u
[Ton6op MIPUMEHEHHUE YTIIS.

ONTHUMAaJbHBIX 74 | AKTMBHPOBaHHBIH  YTrollb  Kak

CTPOUTENLHBIX agcopbent. Hanocmpykmypol.

MaTepHuayoB B 75 | DIEKTPOHHOE CTPOSHHE MOJIEKYIIBI

PaKTUIECKON yrapHoro rasza. [lomydeHue U

JEeSITeTbHOCTH NpUMEHEHHWEe  yrapHoro  rasa.

YeJI0BEKA. Buonoruueckoe JeiicTBUE
yrapHOro rasa.

30 | XuMus A DKOJIOTHS. 76 | KapOunbl kambnus, adiOMHHUS W
XuMHuueckoe JKelesa.
3arps3HEHUE 77 | KapOoHatsl 1 THAPOKApOOHATHI.
OKPY’KAIOIIEeH Cpesibl 78 | KpyroBopor yriepoaa B )KUBOH U
U €T0 TIOCJICAICTBUSL. HEXUBOH IPUPOJIE.

79 | KauecTBeHHas peakius Ha
KapOOHAT-HOH.

80 0O06001eHrEe, TOBTOPEHHE TI0 TEME:
«MeTtasbby

81 | KontponbHast paboTta Ne3. «
Mertamib»

31 | Oxpana 82 | ®usnueckue u XUMHYECKUE
ruapochepsl, TOYBHI, cBoiicTBa KpeMHHs. Cuianbl u
atMocdepsl, IIopbI CHITALIUBI.

u (dayHbI oT
XUMHYECKOTO
3arps3HEHMSL.

32 O060061IEHNE u 83 Oxcun xkpemuus (IV).
CUCTEMaTH3aIUs KpemHueBbIe KUCIIOTHI U UX COJIH.
3HaHUH 1O  TeMe: CunukatHble MUHEPaJIbl — OCHOBA
«XUMUS U )KU3HBY. 36MHOM KOpBI.

84 | O6mas XapaKTepUCTHKA
anemeHToB VA-Tpymnmsl. Hutpuast.

33 | KourponbHas pabora 85 | KauecTBeHHast peakius Ha HOH

No2. «XumMust "
SKU3HDBY.

aMMOHHMS. A30OTHAs KHCJIOTa Kak
OKHCIIUTEND.




86

Hutpatel, wx dQusudeckue u
XUMHYCCKHE CBOMCTBA,
MIPUMEHEHHUE.

87

CBoliCcTBa, MOTyYEHHUE U
npumenenue dpocdopa. Dochum.

88

®dochopusie u momdochopHBIe
KHUCIOTHL. bruonornyeckas poib
thocdaros.

89

OO6mrast XxapaKkTepUCTHKA
anemeHTOB VIA-rpymnmsl. OcoObie
CBOMCTBA KOHLIEHTPUPOBAHHOU
CEpHOMN KHUCJIOTHI.

90

KauecTBeHHbIe peakiuy Ha
cynabdua-, cynbOuT-, u cyabdar-
HOHBIL.

91

Oo6mras XapaKTEePUCTHKA
3JIEMEHTOB VIIA-rpynmsL.
OcobenHocT XUMUH ropa.

92

TI'anorenoBo10poIbI u 1504
moJTydeHue. [ aloreHoBoJopOoHbIE
KHCJIOTBI U UX COJIU.

93

Kucnoponconepxarue
coenuHeHus xyopa. [I[pumenenne
TaJIOTEHOB M WX BaKHEHIIINX
COEJIMHEHMUII.

94

bnaropoansie rassl. [Ipumenenue
OJIaropoIHBIX Ta30B.

95

3aKOHOMEPHOCTH B U3MECHEHUU
CBOMCTB ITPOCTHIX BEILIECTB,
BOJOPOAHBIX COCAMHEHU,
BBICIIUX OKCHJIOB U THJIPOKCHJIOB.

96

Wnentuduxanms HEOPraHUIECKUX
BEIIECTB U MOHOB.

97

Pemenne 3aga4 no teme: «Pacyers
Maccel  (0OOBeMa,  KOJIMYECTBa
BEIIECTBAa) TMPOAYKTa PEaKIHH,
€CJIM OJTHO M3 BEIECTB JIaHO B BUJIE
pacTtBOpa c OIIpeIeIIeHHOM
MacCcoBOM JOJEH PacTBOPEHHOTO
BEIIIECTBAY.

98

HOBTOp CHUC oo TEMC!
«HemeTamieny

99

KonTposbHas pabora Ne4, «
Hewmeramibi»

IloB
TOpe
HUE

34\

IToBTOpEHME o
KypcCy XUMUU
«Oprannyeckas "
HEOpraHu4ecKas
XUMUSD

100

IloBrOpeHnne 1o Kypcy XHUMHH
«Heopranuueckasi XUMHSI»

101

[loBTOpEeHME MO Kypcy XHMHUHU
«Opranuyeckas XUMHUS»

102

[ToBTOpeHME 1O KypCcy XHMHHU
«O01mast XuMus»

Hro
roBsa

npo

35\

Urorosas
KOHTpOJIbHas padora
No3  «Opranmdeckas
U HeOopraHuyeckas
XUMUS)

103

Urorosas konTponbsHas padoTta Ne5
«Opranndeckasi 1 HEOpraHUYecKast
XUMHSI»

104

[loBTOpEeHMe m  pemieHue 3ajad,
yIpaXHEHUH.




BEPK

a 1o
KYyp
cy

105

IToxBeneHne UTOrOB.




