1. IlnaHupyemble pe3yabTaTbl OCBOEHHMS Y4eOHOIO mpeaMera

[Tnanupyembie pe3yiabTaThl pabodeil mporpamMmbl ydyeOHoro mpeamera «Opranudeckas xumus. OOmias
XUMHS» pa3paboTaHbl Ha OCHOBE TPeOOBAaHUN K IUIAHUPYEMBIM pe3yJbTaTaM OCBOSHHUS OCHOBHOM
oOpa3oBarenbHON MporpamMMmbl  cpeaHero oobmero ooOpaszoBanuss MBOY  Kyrynukckas COIIl,
peanuzytomieit ®I'OC Ha ypoBHE cpeiHero o0mero oopa3oBaHusl.

JlesTeNnbHOCTh yuuTeNs B 00YYCHHH XUMUU B CPEAHEH (ITOTHOM) IIKOJIE TOJDKHA OBITh HANIPaBJICHA
Ha JIOCTHKEHHE 00y4YaloUMMUCS CIeIYIOUINX JUYHOCTHBIX Pe3yJIbTATOB

— B IICHHOCTHO-OPHCHTAIIMOHHOW cepe — OCO3HAHUME POCCHICKOW  TpaKIaHCKOM
UJCHTUYHOCTH, TaTPUOTHU3MA, YyBCTBA TOPJIOCTH 32 POCCUIICKYI0 XMMHUYECKYIO HAYyKY;

— B TPYAOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JalibHEHIIEeH 00pa3oBaTeIbHOM
TPAeKTOPUU B BBICIICH LIKOJIE, T/Ie XUMHUS SBISETCS NPOGUIHPYIONIeH TUCIUTITHHON;

— B TIO3HABATEJIbHOW (KOTHUTUBHOW, MHTEIUIEKTYalbHON) chepe — yMEHHE yNpaBlsTh CBOCH
M03HABATEIbHON J1€ATEIbHOCTHIO, TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CaMO-
00pa30BaHUIO, HAa TIPOTSHKCHUH BCEH JKU3HH, CO3HATEIILHOE OTHONIEHHUE K HEIIPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHON mpodecCHOHaNIbHON U OOIIECTBEHHOW MAEsITeNbHOCTH; (OpMHUPOBaHUE
HaBBIKOB OKCIEPUMEHTAIBHON W HCCIENOBATEIbLCKON JEATEIBbHOCTH; YydacTue B MyOJIUYHOM
MPEJICTABICHUU  PEe3ylIbTaTOB CaMOCTOATEIbHON IO3HABATENbHON JIEATEIbHOCTH; Yy4YacTUE B
MpOQUIBHBIX ONMMIINAAAX PA3JIUYHBIX YPOBHEH B COOTBETCTBHHM C IKCJIIAGMBIMH pPe3yJbTaTaMH |
a/IeKBaTHOM CaMOOIICHKO;

— B cdepe cOepexxeHUs: 3A0pOBbI — IMPHUHITHUE MU peanu3anus IEHHOCTEH 3J0pOBOTO U
Oe3omacHoro oOpa3a >KM3HU, HENPUSITHE BPEAHBIX MPUBBIUEK (KypeHHs, YHNOTpPEOIEHUs alKOTOJId,
HAapKOTMKOB) Ha OCHOBE 3HAHUH O CBOMCTBAX HApPKOJOTMYECKUX W HAPKOTHYECKHX BEIIECTB;
coOI0ZICHHE MPaBIII TEXHUKU 0€30MaCHOCTU MpU paboTe ¢ BellecTBAMU, MaTepUaIaMU U MPOIlECCaMH B
y4eOHOI (Hay4HOI) J1abopaTopyu U Ha MPOU3BO/ICTBE.

MeTanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS BBIMYCKHUKAMH CpeAHEl (IOTHO#) IIKOJIBI Kypca
XUMHUH:

— HCIOJIb30BaHME YMEHMH W HAaBBIKOB pPAa3JIMYHBIX BUIOB IO3HABATEIbHOM JEATEIbHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHUSA (CHCTEMHO-WH(OPMAIIMOHHBIA aHalu3, HaOJI0/IeHueE,
W3MEPEHUE, NPOBEACHUE HKCIEPUMEHTA, MOJACIUPOBAHUE, MCCIEIOBATENbCKAS JAESITENbHOCTh) MJIA
W3Y4YEHUS PA3JIMYHBIX CTOPOH OKPYXKAIOIIEH 1eHCTBUTEIHLHOCTH;

— BIIaJIeHHE OCHOBHBIMH HWHTEJUIEKTYaJbHBIMU OTEpalusaMu: (HOopMyIUpOBKa TUIOTE3bI, aHAN3
U CHHTE3, CpaBHEHHE M CHUCTeMaTu3alus, O00O0OIIeHHEe W KOHKpPETU3aIus, BBISIBICHHWE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€il M TIOMCK aHAJIOTOB;

— TMO03HaHue 00BEKTOB OKPYKAIOIIETO MUPa OT OOIIET0 Yepe3 0COOEHHOE K €IMHUYHOMY;

— yMEHHe reHepHUpOBaTh UJCU U ONPEIENITh CPEACTBA, HEOOXOUMBIE JUISl UX PeaTu3alliu;

— yYMEHHE OINpeaessaTh eI U 3a7a4H JCSITEIbHOCTH, BEIOMPATh CPEJICTBA peau3alliy Led U
MPUMEHSTh UX HA IPAKTUKE;

— WCIOJIb30BAaHHWE PA3JIMYHBIX WMCTOYHUKOB [JIs TIONYyYEHHUS XUMHYECKON WHGOpMAInH,
MOHMMAHUE 3aBUCHMOCTH COJepKaHus W (opMbl TpeacTaBleHuss WHPOpMaNUU OT Ienei
KOMMYHHKAIIUH U aJIpecara;

— yMEHHE TMPOJIYKTUBHO OOIIAThCs H B3aUMOJEWCTBOBATH B IIpOIleCC€ COBMECTHOMU
NESATETLHOCTH, YUYUTHIBATh TO3WIUM JIPYTUX YYACTHUKOB JNEATEIBHOCTH, S(PPEKTHBHO pa3pemniarh
KOH(QJIUKTHI;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITEIPHOW HMH(POPMAIMOHHO-TIO3HABATEILHON
NeSTENIbHOCTH, BKJIIOYash YMEHHWE OpPHUEHTHUPOBATHCS B Pa3NUYHBIX HCTOYHHKAX HH(OpMaImm,
KPUTHYECKHU OIICHUBATh M MHTEPIIPETUPOBATH HH(POPMAIIHIO, TTOTYIAEMYIO U3 PA3TUIHBIX HUCTOYHUKOB;

— yMEHHE HCHOJb30BaTh CpeACTBa WH(GOPMAIUOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTHMA
(mamee — UMKT) B pemeHnn KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX 337249 C COOII0/Ie-
HUEM TpeOOBaHHWI SPrOHOMHKHU, TEXHUKU OE30MACHOCTH, TUTHEHBI, PeCypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAITMOHHOU 0€30MacHOCTH;

— BJAJICHUE SI3bIKOBBIMU CPEJICTBAMH, B TOM YHCIIE U SI3bIKOM XUMHUH, — YMEHHE SICHO, JIOTUYHO
Y TOYHO U3JIaraTh CBOIO TOUKY 3pPEHUs, HCIOJIb30BaTh a/ICKBAaTHBIEC S3BIKOBBIE CPEJCTBA, B TOM UHUCIE U
CUMBOJIbHBIE (XUMUYECKUE 3HAKH, (OPMYIIbI U YPABHEHHS ).

I[IpenMeTHBIMHM pe3yJbTaTaMM H3y4YEHUS XMMHHM Ha YIJyOJIGHHOM YpPOBHE Ha CTYNEHHU CPEIHEro



(mosHOTO) 001IIETO 0OpPa30BAHUS SBIISFOTCS:

1) 3HaHMe (IOHMMAaHHWE) XapaKTePHbIX MNPU3HAKOB BaXKHEHUIIUX XUMHYECKUX TOHSITHUI:
BEILIECTBO, XUMUYECKHI JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE ATOMHBIE U MOJIEKYJISIPHBIE MACCHI,
WOH, M30TOIbI, XUMUYECKasi CBs3b (KOBaJCHTHAsl MOJIApHAs W HEMNoJApHas, UOHHAs, METaJIn4ecKas,
BOJIOPOJIHAS), DJEKTPOOTPULIATEILHOCTD, aJUIOTPOMUS, BAJICHTHOCTb, CTENEHb OKHUCIEHHS, MOJIb, MO-
JSpHAsl Macca, MOJISPHBIA 00beM, BEHIECTBA MOHHOTO, MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHUS,
PacTBOPBIL, SJIEKTPOIUTHI U HEINEKTPOJIUTHI, IIEKTPOJIUTUYECKAS TUCCOLUUALINS, TUAPOIN3, OKUCIUTEID
U BOCCTAHOBUTEJb, OKHCICHHME M BOCCTAHOBIICHHE, JJIEKTPOJU3, CKOPOCTbh XHMHYECKOM peakluu,
KaTaau3aTopbl U KaTaiau3, 00paTUMOCTh XUMHUYECKHUX PEaKUUi, XUMUYECKOE PABHOBECHE, CMEIECHHE
paBHOBECHSI, TEIJIOBOW A((HEKT peakiuu, YrIepOIHBIA CKeNeT, (QYHKIMOHAIbHAS TPYIa, H30MEpHs
(cTpykTypHass M TNPOCTPAHCTBEHHAs) W T'OMOJOTHUS, OCHOBHBIE THIBI (COCIMHEHUS, Pa3JIOKECHHUS,
3aMenieHusi, oOMeHa), BUIbl (THAPUPOBAHUS U ACTUIPUPOBAHMS, THUApATALMM U JETHApPATALINH,
MOJIMMEPU3ALUA M JCHNOJIMMEPU3ALNY, TOJUKOHACHCAIUM W HM30MEpPU3ALMM, KATATUTUYECKUE U
HEKATaJTUTHYEeCKNEe, TOMOTCHHBIE U TETePOTeHHBIC) W Pa3HOBUAHOCTU ((EepMEHTATHBHBIC, TOPCHHS,
sTepuuKanuy, KpeKuHra, pu- (GOpMHUHIa) peakuuid B HEOPraHMYECKOW W OPraHu4YecKOW XHUMUH,
MOJIMMEPHI, OMOJIOTUYECKUA AKTUBHBIE COCTMHEHUS;

2) BBISIBJICHHE B3aMMOCBS3M XUMHYECKUX NOHATUHA i1 OOBSCHEHUS COCTaBa, CTPOCHUS,
CBOMCTB OTJCIIBHBIX XUMUYICCKUX OOBCKTOB U SIBJICHHIA,

3) NPUMEHEHUE OCHOBHBIX IIOJIO)KEHHUH XHMHUYECKHX TEOpUI: TEOPUU CTPOEHHUS aToMa U
XUMHYECKOU cBs3H, [lepuonnueckoro 3akoHa u IleproanuecKkor CUCTEMbl XUMHYECKHX 3JEMEHTOB /.
N. MenneneeBa, T€OpUU SIEKTPOIUTHUYECKON IUCCOLUALMU, NMPOTOHHOM TEOPHHM, TEOPUU CTPOEHUS
OPraHMYEeCKUX COECAUHECHUM, 3aKOHOMEPHOCTEH XHWMHYECKOW KHHETMKM — U1 aHajdu3a COCTaBa,
CTPOEHHUS U CBOMCTB BEILIECTB U IPOTEKAHUS XUMUUECKUX PEaKIUM;

4) yMeHHe Kiaccu(UIHUpOBATh HEOPraHWYCCKUE W OPraHMYECKHE BEIIEeCTBA IO PA3IMYHBIM
OCHOBaHUSIM;

5) YCTAHOBJICHHE B3aMMOCBS3€H MEXJIy COCTaBOM, CTPOCHUEM, CBOWCTBAMH, MPAKTHYECKUM
MIPUMEHEHHEM U MOJYYEeHUEM BaKHEUIIINX BEIIECTB;

6) 3HaHHWE OCHOB XMMHUYECKON HOMEHKJIATYpbl (TPUBHAIBHON M MEXIYHAapOJHOW) U yMEHUE
Ha3BaTh HEOPTaHWYECKHE U OPTaHUUECKHE COSAMHEHHS 10 (OpMysie U Ha000POT;

7) ompenejeHue: BAICHTHOCTH, CTEIEHU OKHUCICHUS XUMHUYECKUX AJIEMEHTOB, 3apsA/I0B HOHOB;
BUJIOB XMMHUYECKUX CBS3€H B COCAMHEHMAX U TUIOB KPUCTAUIMYECKUX PELIETOK; MPOCTPAHCTBEHHOIO
CTPOCHHMsI MOJIEKYJ; THIA THJIPOJIM3a M XapakTepa Cpelbl BOIHBIX PACTBOPOB COJIEH; OKUCIUTENSA W
BOCCTAHOBHTEJISI; OKMCIIEHUS! 1 BOCCTAHOBJICHMS; IPUHAIJIEKHOCTH BEIIECTB K Pa3IMYHbIM KJlaccaM He-
OPraHMYEeCKUX U OPTaHMYECKUX COEAUHEHUIN; TOMOJIOTOB U N30MEPOB; TUIIOB, BUJIOB U PAa3HOBUIHOCTEM
XUMUYECKHX PEAKINil B HEOPTAHUYECKON U OPraHUYECKOW XUMUU;

8) yMEHHE XapakTepu3oBaTh. S-, P- W J-dJIIEMEHTHI MO WX MOJoXkeHUI0 B I[lepmommueckoit
cucteme JI. U. MenneneeBa; o0ImMe XMMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB — METAIIOB H
HEMETAJIOB; XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX M OPraHUYECKUX COCIMHEHHI
B IUIaHe 00I1ero, 0COOEHHOTO U €IMHUYHOTO;

9) O0OBSCHEHHE: 3aBUCHMOCTH CBOWCTB XHUMHYECKHX OJJEMEHTOB W UWX COCIMHEHHH OT
nojoxkenus sneMmenra B Ilepuomnnueckoii cucreme JI. Y. MenneneeBa; nmpupoabl XUMHUYECKON CBS3U
(MOHHOM, KOBAaJEHTHON, METAJNIMYECKOM, BOJOPOAHOMN); 3aBUCUMOCTH CBOWCTB HEOPraHUYECKUX H
OPraHMYECKUX BELIECTB OT UX COCTaBa U CTPOECHUS; CYIIIHOCTH U3YYEHHBIX BUJIOB XUMUUYECKUX PEAKLIMIA:
AIEKTPOJIUTHYECKON JIUCCOIMAIINN, MOHHOTO OOMEHa, OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX; BIUSHUS
pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XMMHUYECKOW peakiMM U Ha CMEIICHHEe XMMHYECKOTO PaBHOBECHS,
MEXAaHU3MOB MPOTEKAHUS PEAKIIMH MEXKITY OPraHUYECKUMH U HEOPTaHUYECKUMU BEIIECTBAMU;

10) YMEHME: COCTABJISATH YPaBHEHUS OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLUUUA C MOMOLIBIO
MeTO/Ia JIEKTPOHHOTO OallaHca; MPOBOJIUTH PACUEThl IO XUMHYECKUM (POopMyJiaM U ypaBHEHUSIM; ITPOBO-
TUTh XUMHYECKUN dKCTIEpUMEHT (1ab0paToOpHbIE U MpakTUYecKue paboThl) ¢ coOm0eHneM TpeOoBaHUI
K MPaBWJIaM TEXHUKU O€30MMaCHOCTH MPHU Pad0Te B XUMHUYECKOM KaOUHETe (JJabopaTopun).



BbInyCKHUK Ha yrj1y0JIeHHOM YPOBHE HAYUYMTCS:

—  TIOHMMaTh XMMHUYECKYI0 KapTHHY MHpa KaK COCTaBHYIO 4acTb LIEJIOCTHONW HAyYHOH KapTHUHBI
MUDa;

—  pacKphIBaTh poOJIb XUMHHM M XHMHYECKOIO TPOU3BOJCTBA KaK IPOM3BOAUTENBHON CHIIBI
COBPEMEHHOT'0 O0IIECTBA;

—  ¢opMynupoBaTh 3HAUEHUE XUMUH U €€ IOCTIKEHHI B MOBCEIHEBHOM KU3HU YEIOBEKa;

—  yCTaHaBJMBATh B3aMMOCBSI3U MEXIY XUMHEH U IPYTUMHU €CTECTBEHHBIMHU HayKaMU;

—  dopmynupoBars [lepuonnueckuii 3akon J[. M. MenaeneeBa u 3aKOHOMEPHOCTH M3MEHEHUN B
CTPOCHHUH U CBOWCTBAX XMMHYECKUX 3JIIEMEHTOB M 0O0pa30BaHHBIX MMH BEIIECTB Ha ocHoBe [lepuomuue-
CKOM1 cucTembl Kak rpadudeckoro orodopaxenus [lepuoanueckoro 3akoHa;

—  (opmynupoBaTh OCHOBHBIE TIOJOXKEHUS TEOPHUM XUMHYECKOTO CTPOCHHUS OpPraHUYECKUX
coequHenuid A. M. BytnepoBa, pacKpblBaTb OCHOBHBIE HAIlpaBJICHUSI 3TOW YHUBEPCAIBHON TEOpPUH —
3aBHCHMOCTH CBOMCTB BEIIECTB HE TOJIBKO OT XHMHUYECKOr0o, HO TaKXe M OT 3JIEKTPOHHOIO U
MIPOCTPAHCTBEHHOTO CTPOEHUS U WILTIOCTPUPOBATH WX MPUMEpPAMU U3 OPraHUYECKOW U HEOPraHUYECKOM
XUMWH;

—  apryMEHTHpPOBaTh YHHUBEPCAJIbHBIM XapakTep XUMHUYECKHX IOHSATHI, 3aKOHOB U TEOpUH IS
OOBSICHEHHS COCTaBa, CTPOCHHS, CBOWCTB M 3aKOHOMEPHOCTEH OOBEKTOB (BEIIECTB, MATEPHAIOB M
MIPOIIECCOB) OPTAaHUYECKON ¥ HEOPTraHUYECKON XUMHUH;

—  XapakTepu3oBarh S-, P- U O-35eMeHTHI 10 uX nojoxeHuto B Ilepuonuueckoit cucreme 1. U.
Menpaeneena;

—  kjaccu(UIMpOBaTh XUMHYECKUE CBS3M U KPUCTAUIMYECKUE PEHISTKH, OOBSICHATh MEXaHU3MBI
uX OOpa3oBaHUs U JIOKA3bIBaTh E€AMHYIO MPHUPOIY XMMHUYECKUX CBsi3ed (KOBaJIEHTHOW, WOHHOH, Me-
TAJUTMYECKON, BOJOPOHOMN );

—  OOBSCHATH MPUYMHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE MPHUPOABI SIBICHUN H30MEpUH,
TOMOJIOTUH, aJUIOTPOIHH;

—  kjaccu(uuMpoBaTh XMMHUYECKHE PEaKIMH B HEOPTaHWYECKOW M OpPraHMYecKOM XUMHH IO
pa3IMyYHBIM OCHOBAHMSIM U YCTaHaBJIMBATh CHENM(UKY THIIOB peakluil OT OOILero uepe3 ocoOeHHOE K
€AMHUYHOMY;

—  XapakTepu30BaTh TUAPOJIN3 KaK CHEU(PUUHBI OOMEHHBIN MPOLECC U PacKpbIBaTh €ro poJib B
YKWBOW U HEKUBOU IIPUPOLE;

— XapaKTepu30BaTh MIEKTPOJU3 KaK CreUU(UUYHBII OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MPOLECC U €ro
MPaKTUYECKOE 3HAUCHHUE;

—  XapakTepu3oBaThb KOPPO3UI0 METAJUIOB KaK OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIN MpPOLECC U
Mpeiarath CrocoObl 3aUThI;

—  ONHUCBhIBaTh NPHUPOAY MEXAaHU3MOB  XHMMHUYECKHUX  PEAKIUH, MPOTEKAIIUX  MEXAY
OpFaHquCKHMH 158 HeOpFaHI/IquKI/IMI/I BCIICCTBaAMMH,

—  kJjaccu(uIMpoBaTh HEOPraHUYECKHUE U OPTaHUYECKHE BEIIECTBA M0 PA3IMYHBIM OCHOBAHHMSIM;

— xapaKTemeBaTL O6HII/IG XUMHUYCCKHUEC CBOfICTBa Ba)KHefIIHI/IX KJIaCCOB HeOpFaHI/I'-IeCKI/IX nu
OpPraHUYECKUX COCTUHEHUN B TUIaHE OT OOIIETO Yepe3 0COOCHHOE K eIMHIYHOMY;

— HUCITIOJIb30BATh 3HaKOBy'IO CI/ICTeMy XUMHUYECCKOT'O sSA3bIKA IJIA OTO6pa)KeHI/I$[ cocraBa (XI/IMI/I‘—IGCKI/IC
(hopMyITBI) M CBOMCTB (XMMHUYECKHE YPABHEHHS ) BEIIECTB;

— HUCITIOJIB30BATh HpaBI/IJ'Ia 158 HOpMBI Me)KJIYHapQZIHOI\/’I HOMeHKJ'IaTypI)I IS Ha3BaHI/II71 BCIIICCTB 110
dbopMynam U, HAOOOPOT, /ISl COCTABICHUS MOJEKYISIPHBIX U CTPYKTYPHBIX (POPMYIT COSIMHEHUN MO UX
Ha3BAHUSM;

—  3HaTh TPHUBHAJbHBIC HA3BaHHS BAXXHEUIIUX B OBITOBOM W MPOU3BOJCTBEHHOM OTHOIICHUH
HeOpFaHI/I‘—IeCKI/IX 158 OpFaHI/I‘—IeCKI/IX BCIICCTB,

—  XapaxkTepu30BaTh CBOMCTBA, MOJIyYCHHE U MPUMEHEHHE BAXHEHIIMNX MPEACTABUTENIEH TUIIOB U
KJIACCOB OPraHMYECKHX COCIWHEHUHN (TMPEeIeTbHBIX, HEMPEAEIbHBIX U apOMATHYECKHX YIJICBOJIOPOIOB,
KHUCTIOPOJICOJIEPIKAIIUX U a30TCOACPKAIIUX COCTUMHEHHIA, a TAK)Ke OMOJIOTUYECKH aKTHUBHBIX BEIIECTB);

—  yCTaHaBJIMBAaTh 3aBUCUMOCTb YKOHOMHKH CTPAHBI OT JOOBIYH, TPAHCTIOPTHPOBKH U MTEPEPAOOTKH
YIJIEBOAOPOIHOTO CHIPbs (HE()TH, KAMEHHOTO YIJISl M IIPHUPOTHOTO Ta3a);

—  DKCIEPUMEHTAILHO TOATBEP)KIATh COCTaB M CBOWCTBA BAXKHEUIIMX IMPEACTABUTEICH H3yYCHHBIX3



KJIaCCOB HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB C COOJIOACHUEM NPABHII TEXHUKU 0E30IMacHOCTHU IS
paboThI ¢ XUMHUYECKHUMH BEILIECTBAMU U J1a00paTOpHBIM 000PYIOBaHUEM;

—  XapaKTepH30BaTh CKOPOCTh XMMHUYECKOH PEaKINH U €€ 3aBUCHMOCTh OT PAa3IMYHBIX (haKTOpOB,;

—  ONHCHIBaTh XMMUYECKOE PABHOBECHE U MpeaaraTh CocOObl €ro CMEIICHHs B 3aBUCUMOCTH OT
Pa3IMYHBIX (AKTOPOB;

—  TNPOU3BOJIUTH PACUETHI [0 XUMHUYECKUM (OPMYJIaM U YpaBHEHHUSIM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOILICHUH MEX/y YIaCTHUKAMU XUMUYECKUX PEaKIuii;

—  XapakTepH30BaTh BAXKHEWIIME KPYMHOTOHHAXHBIC XHMHUYECKHE IPOU3BOACTBA (CepHOU
KUCJIOTB, aMMHaKa, METaHoJlla, MepepadOTKH HEePTH, KOKCOXMMHYECKOTO IPOM3BOJICTBA, BAXKHEHIIMX
METAJUTyPTUYECKUX TPOU3BOJCTB) C TOUYKHM 3PEHUS XUMH3Ma IMPOIECCOB, YCTPOMCTBAa Ba)KHEHIINX
anmapaToB, HAYYHBIX IPHHIUIIOB

MIPOU3BOICTBA, YKOJOTHICCKON M SKOHOMHUYCCKOM I1€IeCO00Pa3HOCTH;

—  coOiroaTh MpaBWiia 3KOJOTHYECKON O€30MacHOCTH BO B3aMMOOTHOIICHHUSX C OKPYXKAIOIICH
cpesoii ipu o0palleH!H ¢ XHMUYSCKUMH BEIIECTBAMH, MaTepUaIaMU U IPOLIECCaMHU.

BbInycKHUK Ha yIi1y0J€HHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUThHCS:

—  UCHOb308aMb MemoObl HAYYHO2O0 NO3HAHUSL NPU BbINOJIHEHUU NPOEeKmos U Y4eOHO-
uccied08amenbCkux 3a0ay XuMuyeckol memamuxu

—  NPOCHO3UPOBAMb CMPOEHUE U CEOUCMBA HE3HAKOMbIX HEOpP2AHUYEeCKUX U OP2aAHULeCKUX
sewecmes Ha OCHOBe AHAL02UlL;

—  NPOcHO3UPOBAMb MedeHUe XUMUYECKUX NpPoYecco8 6 3a8UCUMOCMU OMm YCIO8UU UX
npomexkanus u npeodiazams cnocooOwvl Ynpasienus 3MumMu npoyeccamu;

—  YCMAaHasIusamsv GHYMpunpeoMemuovle 83auMoCes3U XuUMUU Ha OCHO8e 00WuUX NOHAMUIL,
3AKOHO8 U MeoPUll OP2AHUYECKOU U HeOP2AHUYECKOU XUMUU U MeICRPeOMemHble C853U C QUIUKOTU
(cmpoenue amoma u eeuwjecmeéa) u Ouoiocuel (XUMUHUECKAs OpP2AHU3AYUS JHCUZHU U HOBblE
Hanpaeienus 6 MmexHoio2u — Ouo- U HAaHOMexHONI02UU);

—  packpuléamv  poib  NOAVYEHHBIX XUMUYECKUX 3HAHUll 6 Oyoywel YyuebOHOU u
npogheccuoHanbHou desamenrbHOCmu;

—  nmpoekmuposamsv coOOCMBEHHYIO 00PA308AMENbHYI0 MPAEKMOPUIO, CEA3AHHYI0 C XuMuell,
8 3A6UCUMOCMU OM JTUYHBIX NPEONOYMEHUN U BO3ZMONCHOCHEN OMEYeCMBEHHbIX Y308 XUMUUECKOU
HaAnpaeieHHoCcmu;

—  apeymeHmuposams eOUHCMEO MUpPA Bewecms YCMAHOBLEeHUEM 2eHeMUYeCcKol C853U
MeHCOY HEOPSAHUYECKUMU U OP2AHUYE CKUMU 8eUeCT8aAMU,

—  8lademb  XUMUYECKUM  S3bIKOM,  He00X00uMvlM  (akmopom  YCHewHOCmU 8
npogeccuoHanvbHol deamerbHOCmu,

—  Xapakmepuzoeams  CMAHOGIEHUE  HAVYYHOU  mMeopuu Ha  npumepe  OMKPbIMUS
Ilepuoouueckoeo 3aKoHa U Meopuu CMpPOEeHUsL OP2AHUYECKUX U HEOPSAHUYECKUX 8eUeCms

—  npuHumams  yuacmue 8 npo@uibhblx Koukypcax (Kongepenyusx, oaumnuadax)
PA3IUYHO20 YPOGHS, AO0EKBAMHO OYEHUBAMb Pe3VIbmMamvl MAaKo20 Y4acmusi U NpoeKmuposams
nymu noGblueHUs. NPeOMEMHBLX 00CMUNICEHUL;

—  KpumuuecKku OmMHOCUMbBCA K NCEGOOHAYYHOU XUMUUECKOU UHDOpMayuu, noiyiaemon u3
PA3HBIX UCTNOYHUKOG,

—  noHumambs 2100anbHble NpodLeMbl, cmoswue neped Henoseuecmeom (IKoaocudeckue,
IHepeemuyecKue, Cblpbesble), U Nnpeodiazams NYymu Ux peuleHus, 8 MOM YUCle U C NOMOUbIO
XumMuu.



2. Copep:xxaHue y4eOHOrO MmpeaMeTa.

Yriny6nenusiii ypoBeHnb. 10—11 kmaccer
Kypc yeTko nenurtcs Ha JBE YacTH COOTBETCTBEHHO ToJaM OOy4deHUs: opraHuyeckyro xumuio (10
Kkyacc) u oomyro xumuro (11 kmacce).
B mnepBoit wactu kypca 10 kiacca, mociie BBEIEHHS OCHOBHBIX MOHSITHH OpPraHUYECKOW XUMHUU U
MOBTOPEHUS IEKTPOHHOTO CTPOCHHMsI aToMa yriiepoa (pasnen «Bsenenuey), paccmMarpuBaercs cTpoe-
HUE U KJIACCH(PUKALUS OPraHMYECKHX COCAMHEHHM, TECOPETUYECKYID OCHOBY KOTOPOW COCTaBIsET
COBPEMEHHAsI TEOPUSI XUMUYECKOTI'O CTPOEHHUS C HEKOTOPBIMH 3JIEMEHTAMU 3JIEKTPOHHON TEOPHUH U CTe-
peoxumuu. JlornueckuM NPOJODKEHHEM BeAyIled HAEH O B3aMMOCBSI3U BEIIECTB (COCTaB—
CTpPOEHUE—CBOMCTBA) SBISETCS TeMa «XHMHUECKHE PEaKIUu B OPraHUYeCKON XUMHUU», KOTopas
3HAKOMHT YYaIIUXCs C KIacCHu(pUKaUeld peakuii U JaeT MpeICTaBlIeHue 0 HEKOTOPBIX MEXaHU3MaX UX
nporekanus. [lonydeHHbIe B IEPBBIX TEMAxX TEOPETUUYECKHUE 3HAHUS YYAIIUXCA 3aTEM 3aKPEIUIAIOTCA U
pa3BUBalOTCA Ha OoraroM (akKTUYECKOM MaTepuaje XUMUU KIACCOB OPraHWYECKHX COCIUHEHUH,
KOTOpBIE pacCMaTPUBAIOTCA B MOPSJIKE YCIOKHEHUsI OT OoJiee MPOCThIX (YIJIEBOJOPOIOB) 10 Hanbosee
CIOXHBIX (OmomosmMepoB). Takoe mocTpoeHHe Kypca MO3BOJSIET YCUIUThH JETYKTUBHBIM TOIXOJ K
M3YYEHUIO OPraHUYECKON XUMUHU.
Benymas nnmes kypca xumum 11 Kimacca — €IMHCTBO HEOPTaHWYECKONW M OPraHMYECKOW XMMHH Ha
OCHOBE OOIIHOCTH IMOHSTUH, 3aKOHOB U TEOPUH, a TaKkKe OOLIUX MOIXO0I0B K KIacCU(UKAIIMKU OPTaHH-
YECKMX U HEOPTraHWYECKUX BEIIECTB M 3aKOHOMEPHOCTSIM NMPOTEKAHMS XUMHUYECKUX PEAKIUN MEXTYy
HuMmu. Takoe mocTpoeHue Kypca o0IIel XMMUU MO3BOJIIET MOABECTH yYalIUXCs K MOHMMAaHHUIO MaTe-
PUATBHOCTH M TIO3HABAEMOCTH €IMHOTO MHpa BEUIECTB, MPUYMH €ro KPacOYHOTO MHOT000pa3usi,
BceoOIel cBs3u siBIeHUN. B CcBOIO oyepenb, 3TO JaeT BO3MOXKHOCTh YYalllUMCS HE TOJBKO JIydIle
YCBOUTH XUMHUUYECKOE COJIEP>)KaHUE, HO U MOHATh POJIb MU MECTO XMMHUHU B CUCTEME HAyK O MPUPOJIE.
Takoe mocTpoeHHe Kypca XHMMHUHU IO3BOJSET B MOJHOW Mepe MCIOIb30BaTh B OOYUYEHHUU OIEpaliu
MBINUICHHS: aHAJIW3 U CHHTE3, CPAaBHEHUE M aHAJIOTHIO, CHCTEMATH3aIlI0 U 00001IIeHNe.
B conmepxanuu Kypca, paBHO Kak M B IPUMEPHOM TEMAaTHYECKOM IUIAHHUPOBAHMM, MaTepHal,
MpeHa3HAYCHHBIN ISl YETHIPEXUYaCOBOTO OOYUECHUS, BBIACIICH KYPCUBOM.
OPI'AHUYECKASA XUMUA. 10 knacc
Brenenne. Ilpenmer opranmueckoil xumuu. OCOOEHHOCTH CTPOCHHMSI M CBOWCTB OPraHUYECKUX
coeMHEeHU. 3HaUeHUEe U POJb OPraHMYECKOW XMMHUU B CHUCTEME €CTECTBEHHBIX HayK U B KU3HU 00-
niectBa. Kpamxuii ouepk ucmopuu pazeumusi OpeaHudecKou Xumuu.
[TpenmocklIky co3aHusl TEOPUU CTPOCHUS: TEOPHs paUKaIOB U TEOpuUs TUIIOB, paboThl A. Kekyrne, 3.
Opanxinanga u A. M. bBytneposa, cbe3n Bpauell u ecrectBoucnbitareneil B r. llneliepe. OcHOBHBIE
MOJIOKEHUS TEOPUH CTPOCHUS Ooprannueckux coeauHeHuit A. M. bytinepoBa. Xumudeckoe CTpoeHue 1
CBOMCTBa OpraHUYECKUX BeliecTB. M3oMepus Ha npuMepe H-OyTaHa U u300yTaHa.
DOneKkTpoHHOE 007aKo W opOuTanb, UX (GOPMBL: S- U p-. DIEKTPOHHBIE U DIIEKTPOHHO-TpadHUUecKue
dbopmynbl aToMa yriepoja B HOPMaJIbHOM U BO30YXKIACHHOM cOCTOSHUAX. KoBajeHTHas XuUMHUYeCcKas
CBSI3b M €€ Pa3sHOBUAHOCTH: CT- U P-. Ob6pasoBanue monekyn Hy, Cly, Na, HCI, H,O, NH3, CHj, CoHy,
C,Hj. Booopoonas cesze. ObpazoBanne nonoB NH+ u H3O+. CpaBHeHHE 0OMEHHOTO W JIOHOP- HO-
aKIIETITOPHOTO MEXaHU3MOB 00pa30BaHUs KOBAJICHTHON CBS3H.

IlepBoe BaNEHTHOE COCTOSIHHE — SP°-THOPHIM3AIMS — HA TPHUMEPE MONCKYIbl METaHA M APYTHX
alkaHoB. BTOpOE BalGHTHOE COCTOSHHE — SP°-THOPHAM3AIMS — HA TPHMEPE MOJNEKYIBl STHICHA.
TpeTbe BaJeHTHOE COCTOSIHUE — SP-TUOpUAM3AIMS — Ha MPUMEpPe MOJIEKYIbI aleTwieHa. ['eomerpus
MOJIEKYJI THX BEIIECTB U XapaKTepHUCTHKa BUIOB KOBAJEHTHOW CBSI3U B HUX. Moodens ['unnecnu 0
00bACHEHUs 63AUMHO20 OMMANKUBAHUS SUOPUOHBIX OpOUmMAell U UX PACHONONCEHUS 8 NPOCMPAHCIIEE
¢ MUHUMYMOM SHEP2UU.

Hemoncrpanuu. Koyulekiuss OpraHM4eckux BeIIeCTB, MaTepuajoB M M3Aenui u3 HuX. Moaenu
mosekyn CHy m CH30H; CyH,, CoHy m CgHg; H-Oyrana w m3oOyrana. B3aumonelicTBue HATpus ¢
9TAaHOJIOM M OTCYTCTBHE B3aUMOJEHCTBHS C JAMSTHIOBBIM 3dupoMm. Komiekuus mnoauMepos,
NPUPOIHBIX U CHHTETHYECKUX KayIyKOB, JIEKAPCTBEHHBIX MpemnapaToB, kpacureiei. [llapocTepxHeBbIe
u oowemHble Monenu monekyn Hy, Cly, Ny, H,O, CH4. IlapocrepxHeBbie 1 00bemHbIe Moaenu CHy,



CoHa, CoHy. Mooens ommanxusanus cubpuousvix opoumanei, 8blNOJIHEHHA C NOMOUDBIO B030VUIHBIX
wapos.

CTpoeHue U KiaacCupUKaIus OPraHudeCKUX COCTUHCHHUI

Knaccudukanus opraHuyecKux COEAMHEHHH MO CTPOEHHUIO YIIEPOAHOrO CKelleTa: alUKINYecKue
(aykaHbBI, aNKEHbI, ATKHWHBI, aTKaTUEHBI), KapOOIUKINYeCKUEe (IMKJIOATIKAHBI W apeHbl) U TreTe-
pouukinueckue. Kriaccudukanus oOpraHuyecKux COEAMHEHMH 10 (YHKIMOHAIBHBIM TpYIIaM:
CIUPTHI, PEHOIBI, TPOCTHIC I(DUPHI, aTbACTUIBI, KETOHBI, KAPOOHOBHIE KUCIOTHI, CIIOKHBIC d(DUPHI.
Tpueuanvusie nazsanus eewpecms. Homenknarypa panuonansHas u MIOITAK (IUPAC). Tlpuniumb
oOpazoBanusi Ha3zBaHui opranudeckux coeaunenuit no MIOIIAK: 3amenienusi, poaoHaudanbHON
CTPYKTYpBbI, CTAPIUIMHCTBA XapaKTEPUCTUUECKUX TPYIIIL.

CrpykTypHasi M30MEpUsi M €€ BHUJIbL: HM30MEpPUS «YTJIEPOJHOTO CKENEeTa», HU30MEpUsl MOJIOKECHUS
(kpaTHOM cBsi3W U (HYHKLIHMOHAIBHOW TPYIIbBI), MEXKIaccoBas nzoMmepus. [IpoctpancTBeHHas u3ome-
pUs U €e BHJbL: T€OMETpUUYEcKass U onThueckas. buonozuueckoe 3HaueHue ONMUYECKOU U30MEPUU.
Ompadsicenue ocobenHocmell CmMpoOeHUs MONEKY] 2e0OMempUdecKux U ONMmuyeckux uzomMepos 6 ux
HA3BAHUSIX.

Hemonctpauuu. OOpasubl NpeACTaBUTENCH pPA3IMYHBIX KJIACCOB OPraHMYECKHX COCIUHEHUN W
[IAPOCTEPKHEBBIC WM O0OBEMHBIC MOJEIH X MOJeKysl. Ta0muubl «Ha3BaHWe alkaHOB M aJIKMIIBHBIX
3amectuteneii» u «OCHOBHBIE KJacChl OPTaHUYECKUX COEAMHEHMI». Moaenu MOIeKyl H30MEepOB
Pa3HBIX BUJOB U30MEPHUU.

JlabopaTopHble onbIThl. M3roToBleHHE MOJAENEH MOJEKYN BEHIECTB — MPEICTaBUTENCH pPa3IUUHbIX
KJIACCOB OPTaHUYECKUX COCMHECHUM.

Peakiuu oprannyeckux coeaMHEeHUN

[lonsTne o peakuusax 3amelleHUs. ['aJoreHupoBaHHE ajKa- HOB M APEHOB, ILEJIOYHOM T'MAPOIIN3
raJIOr€HaIKaHOB.

[Tonsarue o peaknusix npucoenunenus. ['mapupoBanue, rUAPO- TaJTOTeHUPOBAHKUE, TAJTOTEHUPOBAHUE.
Peaknuy nonumepusanyy U MOJIUKOH ICHCAIUH.

[Tonatue o peakuusax OTHICIUICHUS (dMUMUHUpOBaHUsA). [leruapupoBanue ankaHoB. Jleruapartanus
cnupToB. [lernapoxjaopupoBaHue Ha HpuMepe rajoreHankaHoB. [IoHSATHE O KpeKHHre alkaHoOB H
JENOJIMMEPHU3aLuU TIOJTUMEPOB.

Peakiun uzomepuzanum.

Tomonumuueckuti u 2emeporumuuecKkuti paspulé KOBANEHMHOU XUMUYECKOU C6sA3U; 0bpazoeanue
KOBAJIEHMHOU C853U NO OOHOp- HO-aKyenmopHomy mexanusmy. lloHsatue o HykiIeopuie M dJeK-
Tpoune. Knaccudukanus peakuuii 1Mo TUIY pearupyromMX YacTUll (HYKJICO(QWIbHbIE H
9MeKTpO(UIbHBIE) W TPUHIUIY HM3MEHEHHS CcOCTaBa MOJEKyNbl. B3anMHOe BIHMSHHE aTOMOB B
MoOJIeKyJaX OpraHM4yeckux BemiecTB. MHAykTuBHBIH U  Me3oMepHbId 3¢ dexTsl. IIpaBuio
MapkoBHHMKOBA.

Pacuernble 3amaun. BeruncineHue BbIXoJa MNPOAYKTA pPEAKUUU OT TEOPETHUECKH BO3MOXKHOTO.
KomOunupoBanubsie 3amaun. [lemoHcTpamuu. B3pbiB cMecu mertana c¢ xjopom. OOeciiBeuyuBaHHe
OpoMHOI BOJbI ATHJIEHOM U auetwieHoM. [lonyuenue enHondopmanbIeruiHON CMONBI U MOJIUMEpA.
Henonumepuzauust nonudstuieHa. llonydenue sTunena u3 staHosa. KpekuHr kepocuHa. B3peiB
rpemydero rasa. ['opeHue MeraHa WM IMpornaH-OyTaHOBOM cMecH (M3 ra30oBOM 3akuranku). B3pwis
CMECH METaHa UM Npo- NaH-OyTaHOBOW CMECH C KUCIOPOJIOM (BO3IYXOM).

YrneBoaopoasl

[Tonsatue 06 yrierogopoax

Ankansl. ['omonornueckuit psag um obmas popmyna anka- HOB. CTpoeHHE MOJEKYJIbl MeTaHa U
Ipyrux ankaHoB. M3omepus an- xkaHoB. Pu3MUECKHE CBOMCTBA ajlKaHOB. AJKaHbl B mpupoje. Ilpo-
MBIIIJICHHBIE CITOCOOBI MOTYyYeHUsI: KPEKUHT aJIkaHOB, (hpakimoHHas eperonka Hedru. JlaboparopHeie
CIocoOBl TONyYEHHUsl allKaHOB: CHMHTE3 Broplia, nekapOOKCHIMpPOBaHUE COJe KapOOHOBBIX KHCIIOT,
ruponns kapouna amomuHus. Peakuun 3amemieHus. ['opeHue anka- HOB B pPa3IMYHBIX YCJIOBHUSX.
Tepmuueckoe pasnoxeHue ankaHoB. M3omepusanus ankaHoB. [I[pumenenue ankaHoB. MexaHu3m peak-
WU paJUKajIbHOTO 3aMellleHus, ero craauu. lIpakThueckoe HCHOIb30BaHUE 3HAHUI O MeXaHU3MeE
(cBOOOIHOPATIMKAILHOM) peaKInii B IpaBUiIaX TEXHUKH O€30MaCHOCTH B OBITY U Ha TIPOU3BO/ICTBE.



Ankens. ['omonmormdyeckuit psg u obmas dopmyna ankeHoB. CTpoeHHE MOJEKYIbl STHUJICHA W
IpYruX ajkeHoB. M3omepus alkeHOB: CTPYKTypHasl U mpocTpaHcTBeHHas. HomeHnknatypa u ¢usndye-
CKHE CBOMCTBa alikeHOB. [lonydyeHue STUIIEHOBBIX YIJIEBOJOPOJOB M3 aJKAHOB, TajJOT€HAJIKAHOB,
cnuptoB. [llonapusayus P-cea3u 6 MOJNEKYlIax alKkeHo8 Ha npumepe nponena. Ilonstue 00
uaayktuBHoM (1) »sddexre ©Ha TpEMepe Monekynsl mpomneHa. Peaknuu  pucOeIdHEHHS
(raoreHUpoOBaHUE, TUAPOTaJOreHUPOBAHUE, TUApaTanus, TUApUpoBaHHe). Peakiuu OKuCIEHHS U
MOJMMEpPHU3aLMN  alIKEHOB. lIpuMeHEHHE aJKeHOB HAa OCHOBE HMX CBOWCTB. MeXaHU3M peakUuu
IMEKTPOOUIBLHOTO MPHUCOCAUHEHUS K ankeHaM. OKucleHue aiKeHO8 6 «MASKUX» U «HCeCMKUX)»
VCA08USX.

AnkuHubl. [omonmormueckuit psn ankuHoB. OOmas (opmymna. CTpoeHHE MOJICKYJbI aleTuIeHa U
Ipyrux aikuHoB. M3omepus an- kuHoB. HoMeHkaTypa aneTuiieHOBBIX YriieBoaoponaoB. [lonyuenue
QJKWHOB: METAHOBBIM W KapOWIHBIA crocoObl. DuU3MYECKHWE CBOMCTBa aJKMHOB. Peakiuun
MPUCOCAMHEHUS: TaJIOTEHUPOBaHUE, TUJ- porajoreHupoBanue, ruaparauus (peakuust Kydeposa),
ruapupoBanue. Tpumepusauus anetwieHa B OeH3on. Oxucienue ankuHoB. OcoOble CBOICTBa
TePMHUHAIBHBIX alKUHOB. [IpumeHeHue ankuHOoB. AnkanueHbl. OOmas ¢dopmyrna alkaJaueHOB.
Crtpoenue Monekyis. M3oMmepuss ' HOMEHKJATypa aikaaueHoB. dusnueckue cBoMCTBA. BzauMmHoe
pacroJioKeHre P-CBs3e B MOJIEKYJIaxX aJIKaJUeHOB: KyMYJIUPOBAHHOE, CONPSHKEHHOE, U30JIMPOBAHHOE.
OcoOeHHOCTH CTPOEHHSI CONPSDKEHHBIX aQNKAAUEHOB, WX TMONY4YCHHE. AHaAno2us 6 XUMUYECKUX
ceolcmeax aikeHos u ankaouenos. llonmuMepusanus ankaaueHoB. HaTypanbHbIH M CHUHTETHYECKUUN
Kayuyku. Bynkanumszaums kaydyka. Pesuna. PabGorer C. B. JlebGemeBa. OcoOeHHOCTH peakiuit
MIPUCOCMHEHUS K AJIKAJUEHAM C CONPSIKEHHBIMU P-CBA3SMU.

[Muknoankausl. ['omonornyeckuit psg u obmas dhopmysna MUKI0ATKaHOB. HampsikeHue 1UKiIa B
CsHg, C4Hg u CsHyg, kougopmayuu CeHio. Hzomepus yuxnoankanos (yenepoonozo ckeiemd, yuc-,
mpauc-, mexcknaccosas). llonyueHue u XuMU4eCKHE CBOICTBA IIUKIOATKAHOB: TOPEHUE, pA310dCeHe,
paauKanbHOE 3amenieHue, uzomepuzayusi. Ocodble CBOMCTBA IMKIIONPONaHa, IIUKJIO0yTaHa.

Apennl. ben3on kak npencraBurensb apeHoB. CTpoeHue MoJeKyibl Oen3omna. ComnpspkeHue P-cBs3el.
M3omepust 1 HOMEHKJIATypa apeHoB, WX mnoiydeHue. ['omonoru OeHzona. BiusHue G0KoBOHM Lenu Ha
ANIEKTPOHHYIO TUIOTHOCTH COMPSDKEHHOTO P-00jlaka B MOJIEKYJaX TOMOJIOrOB O€H30jJa Ha MpUMeEpe
Toyosia. XMMUYECKHE CBOMCTBAa OCcH30a. Peakiuu 3aMeIneHus ¢ yqacTHeM OEH30J1a: rajoreHupoBa-
HUE, HUTpPOBaHHE U ankuinupoBaHue. [IpumeHenne OeH30a W €ro TOMOJIOTOB. Paduxanvroe
Xnopuposanue 0OeH3ona. Ycnoeus npoeedenus peakyuu paouxkaibHO20 XI0PUPO8aHus OeH30.a.
Kamanumuuecxoe euopuposanue 6enzona. Mexanusm peaxyuil 21eKmpo- QuibHO20 3aMeujeHus:
2aN02eHUPOBAHUsL U HUMPOBAHUs DeH301a U e20 20M0n0208. CpaBHEHHE PEAKIIMOHHON CIIOCOOHOCTH
OceH30lla U TOJdyoJa B peakuusax 3amerieHus. OpueHTUpyrollee ACHCTBHE Me- TUIBLHOW TPYIIHI B
peakiusax 3aMmenieHus: ¢ ydactuem Toiryosia. Opuentantsl | u |l poma B peakumsix 3aMemieHus c
ydacTueM apeHoB. Peakiiuu mo 60KOBOH eNH aKHUIOEH30I0B.

[IpuponHsie UCTOYHUKHU yriaeBonoponoB. HedTs u ee mpomblliuieHHas nepepadoOTKa.
@®pakIHOHHAS NEPErOHKa, TEPMUUYECKUI M KaTaJUTUYECKU KpekuHT. [IpupoaHsblil ra3, ero coctaB u
npakThueckoe wucrosib3oBanue. Kamennorii yrons. KokcoBanue kameHHOTO yriisi. [lpoucxoswcoenue
NPUPOOHBIX — UCMOYHUKOB  YeNeo0opo0os.  Pugopmune,  anxunuposanue u  apomamusayus
HeghmenpodyKkmos. DKOJIIOTHYECKHUE AaCTEeKThl JOOBIYM, MEepepadOTKM U HCIOJIB30BAHUS TOJIE3HBIX
HCKOITAeMBIX.

PacueTrnbie 3amaun. Haxoxxnenue MOJIEKYISIpHOW (DOPMYINIBI OPTaHUYECKOTO COCIWHEHMS 1O Macce
(00beMy) MPOAYKTOB cropaHus. HaxoxkaeHue MONEKyIsIpHON (GopMyIbl BEIIECTBA MO €ro OTHOCH-
TETHLHOMN TJIOTHOCTU M MAacCOBOM JT0JI€ SJIEMEHTOB B COeTMHEHUIX. KOMOMHUPOBaHHBIE 3a/1a4H.
Hemonctpanuu. [lonyueHue MeraHa W3 alerara HaTpus UM THAPOKCHAA HaTpusa. Mojaenu MoOJeKyln
aJIKaHOB — IIApOCTEpKHEBbIE U 00beMHbIe. ['opeHue MeraHa, nponaH-0yTaHOBOW cMecH, apaguHa B
YCIIOBUSAX M30BITKA M HEJOCTAaTKa KUCIOopoaa. B3peIB cMecu MeTaHa ¢ Bo3ayxoM. OTHOIIIEHUE METaHa,
npormaH-OyTaHOBOM cMecH, O¢H3WMHa, mapaduHa K OpOMHON BOJE W PacTBOPY MEpMaHTaHaTa Kajus.
B3peIB cMecu MeTaHa W XJIOpa, MHHIIMUPYEMbId ocBerieHueM. BoccraHoBnenue okcunma menu (1)
napa@uHOM.

[IlapocTepkHEBbIE M OOBEMHBIE MOJEIM MOJIEKYJ CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX H30MEPOB



ankeHoB. OOBEMHBIC MOJIETH MOJICKYN alkeHOB. [lomydenue 3TeHa u3 3tanona. OdecuBedYnBaHUE dTE-
HOM OpoMHO# Bojbl. OOecIIBEYMBAaHNE 3TEHOM pacTBOpa NepMaHTaHara Kanus. [ 'opeHue sTeHa.
[Tonyduenue areTwicHa W3 KapOuaa Kaiublus. B3auMopciicTBue areTWiIeHa ¢ OpPOMHOW BOJIOK.
B3aumoneiictBue  amerusieHa € pacTBOpPOM  IepMaHraHata Kaius. [opeHue — aleTuseHa.
B3aumoselicTBre aleTuiIeHa ¢ pacCTBOPOM COJIM MEJIU WJIH cepedpa.

Mopnenu (mapocTep>KHeBble U OOBEMHBIE) MOJIEKYJ alKaJMEHOB C Ppa3IMYHBIM B3aHMMHBIM
pacrojioxKeHueM P-cBsizer. /lenoaumepuzayus kayuyka. Moaenu (IIapOCTEp)KHEBBIE M O0OBEMHBIC)
MOJIEKYJ aJIKaJIM€HOB C Pa3IMYHBIM B3aUMHBIM PACIONIOKeHHEM P-cBsizel. Koazynayus mieunoz2o coxka
KAYy4yKOHOCO8 (MON0YAs, 00YBAHYUKOS UTU (PUKyCca).

[apocTep:kHEBBIE MOACIN MOJIEKYJ IIUKJIOATKAHOB U alKeHOB. OTHOIIIEHUE IIUKIOTEeKCaHa K pacTBOPY
NepMaHraHaTa Kajaus 1 OpOMHOU BOJE.

[HapocrepxHeBble 1 00bEMHBIE MOJIETTH MOJIEKYJ O€H30J1a U €ro roMoJoroB. Pa3ieneHue ¢ moMombo
JENUTETFHOW BOPOHKK CcMecH OeH301—Bojaa. PacTBopeHue B O€H30iI€ Pa3IMYHBIX OPraHUYECKUX H
HEOpPraHUYeCcKuX (HampuMmep, cepbl) BELIEeCTB. DKCTparupoBaHUWE KpacuUTeled U APYrux BEIIECTB
(marmpumep, noaa) 6EH30JI0M U3 BOJHBIX pacTBOpoB. ['openue Oenszona. OTHOmIeHHEe OeH30/1a K OpoM-
HOM BOJIE U pacTBOpY nepManraHata kanus. [lonydenune HuTpoOeH3oua.

Komnexuust «I[IpuposiHble MCTOYHUKHU YIJIEBOAOPOAOBY». CpaBHEHHE NPOLIECCOB TOpEHUs HEPTH U
npupoaHoro raza. O6pa3zoBanue HePTSIHOW IUVICHKU HA MOBEPXHOCTH BOAbL. KaTanutuueckuii KpeKUHT
napaduna. PacrBopenue mapaduHa B OCH3WHE W WCIIAPEHUE PACTBOPHUTENs U3 cMecu. [limaBrieHue
napaduHa ¥ ero OTHOIIEHUE K BOJe (pacTBOpEHUE, CpaBHEHUE TUIOTHOCTEH, cMaunBanue). Pa3 nenenue
cMecu 0€H3MH—BO/1a C TIOMOIIBIO JETUTEIHHON BOPOHKH.

JlabopaTopHbie omnbIThl. M3roroBienue napaduHHpoBaHHONW OyMaru, UCHBITAHUE €€ CBOWCTB —
OTHOIIIEHUE K Boje u xupaMm. Oonapyxenne H,0, caxu, CO; B mpoykTax ropeHus cseun. M3roros-
JeHue mozenel ramoreHankaHoB. OOHapykeHHE HENpeeNbHBIX COSAMHEHHH B He(TempoayKTaX.
O3HakomJieHHE ¢ 0OpasmaMu MOJIMATHUJICHA W TOJUIponuieHa. Pacrmo3HaBanne oOpasloB alKaHOB H
ankeHoB. OOHapy)KeHUE BOJBI, CAXHU M YIJIEKUCIOrO ra3a B MPOAYKTaX TOPEHHS YTIEBOIOPOIOB.
HsroroBnenue Mozeneil alkuHOB U UX u3oMepoB. O3HakoMmIleHHE ¢ KoJulekiuen «Kayuyk u pesunay.
O3znakomiieHue ¢ pusnyeckuMu cBoiicTBamu OeH3ona. M3roroBneHne U MCMoNb30BaHUE MPOCTEUIIIETO
npubopa mis xpomarorpadun. Pacro3HaBanue opraHudeckux BemiectB. OnpeneneHne KaueCTBEHHOTO
coctaBa napaduna win Oenzona. [lomydeHue auneruneHa u ero okucienue pactBopom KMnOs mnm
OpOMHOI BOJIOM.

Kucnopoacoaepxamue coeTuHEHUs

Cruprtel. CoctaB u kiaccudukaius cnuptoB. M3omepust ciupToB (MOJI0OKEHUE THIPOKCUIIBHBIX TPYIII,
MEXKKJIaccoBasi, YIJIEepOJHOTO ckejera). @DuU3WYeCKWe CBOIMCTBA CHUPTOB, UX IOJYyYCHHE.
MexxMonekymnsipHasi BOJOPOHAsA CBsI3b. OCoOeHHOCMU 2IeKMPOHHO20 CMPOEHUsT MOJIEKYl CHUPMOS.
XVMHYECKHEe CBOWCTBA CIIUPTOB, 00YCIOBIEHHBIE HATMYMEM B MOJIEKYJIaX TUAPOKCUIBHBIX TPYII: 00-
pa3oBaHUE  AJKOTOJATOB, B3aUMOJIEUCTBHE C TaJIOT€HOBOJOPOJIAMH, MEXMOJIEKYJsApHas W
BHYTPUMOJICKYIIIpHAs Jerujapatamus, 3Tepu- (¢GUKalus, OKHCIEHHWE H JACTUIPUPOBAHHE CIUPTOB.
Oco0eHHOCTH CBOWMCTB MHOTOATOMHBIX CIUPTOB. KadecTBeHHas peakiivs Ha MHOTOATOMHBIE CITUPTHI.
Baxneiimme npeacraButend CcOUpToB. (DU3MOJOTMYECKOE JCHCTBHE METaHOJAa W 3TaHOJA.
Ankoronmsm, ero nocneactBud. [IpodunakTrka aakoroansma.

® e H 0 1 bl. DeHou, ero Qu3MYecKue CBOWCTBA W MOJTy4YyeHUE. XUMUUYECKHUE CBOMCTBa (peHona Kak
bynkuus ero crpoenus. KuciorHele cBoiicTBa. B3ammHOe BIMsSHHE aTOMOB M TPYII B MOJIEKYJax
OpraHMYeCKHX BellecTB Ha mnpumepe ¢eHona. [lonmukonnaeHcanus ¢eHona ¢ GopMaabAETHIAOM.
KauectBennas peakmus Ha denon. [Ipumenenue penona. Knaccugurayus gpenonos. CpaBHeHUE KHC-
JIOTHBIX CBOMCTB BEIIECTB, COJAEPM AIIUX TUIPOKCUIBHYIO TPYIIY: BOJbI, OJHO- U MHOTOATOMHBIX
CIIUPTOB, (QeHona. Inekmpoghuivroe 3ameujeHue 8 OeH301bHOM Kolbye. lIpuMeHeHrne MPON3BOTHBIX
denomna.

Anpaeruabsl u KeTOHBI. CTpoeHHWE MOJIEKYJ albJIEeTHIOB MU KETOHOB, HUX H30MEPHUSI H
HOMeHKIarypa. OcoOeHHOCTH CTpoeHHs KapOOHWIbHON rpynnbl. Dusnueckue  CBOWCTBA
dbopmanpaerua u ero roMosioroB. OTaeIbHbIE MPEICTABUTENN AIBJACTUIOB U KETOHOB. XUMHUYECKHE
CBOICTBA allbJIETHJIOB, OOYCIOBJICHHBIE HAIWYUEM B MOJEKyle KapOOHHIBLHON TpYIIBI aTOMOB



(rugpupoBaHHe, OKHCICHUE aMMHAYHBIMH pPacTBOpaMH OKcuaa cepebpa u rumapokcuna menu (I11)).
KauecTBeHHble peakiuu Ha anbaeruabl. Peakuus nonukoHaeHcanuu (opmanpaeruna ¢ (eHoIOM.
OcoOEHHOCTH CTPOEHUSI W XUMHUYECKUX CBOMCTB KeTOHOB. HykieodunpHOE NPUCOSAMHEHHE K
KapOOHUJIbHBIM coeuHeHUsIM. [Ipucoennuenue nuaHoBoopoaa U ruapocyibhura HaTpus. CrocoOsl
NONy4YeHUS. B3aumHoe eiusanue amomos 6 monexynax. lanrocenupoganue anb0e2udos u KemoHos no
UOHHOMY MexaHu3my Ha ceéemy. Kauecmeennas peaxyus na me- muikemonsi.
Kap6oHoBbsiekucioTbl. CTpoeHHE MOJEKYJI KaPOOHOBBIX KUCIOT U KapOOKCUIBLHOU TPYIIIIHL.
Knaccudukanus u HoMeHKIaTypa KapOOHOBBIX KUCIOT. DU3nueckre CBONCTBA KapOOHOBBIX KUCIOT U
UX 3aBUCHUMOCTh OT CTpOeHHs Mojekyd. CrnocoObl momyuyeHus. Kapbonosvie Kuciomsl 6 npupooe.
buonoeuueckas ponv rapbonoswvix xuciom. OOUME CBONCTBA HEOPraHUYECKHMX KM OpPraHMYECKHX
KHUCJIOT (B3aUMOJCICTBUE C MeETaJlaMHU, OKCHJAaMH METaUIOB, OCHOBAHUSIMHU, COJsIMHU). BrusHue
YIJIEBOJAOPOJHOTO pajuKkaia Ha CUy KapOOHOBOM KuciaoThl. Peaknusi sTepudukanuu, ycioBus ee
pOBeJIeHUsI. XUMUYECKUE CBOMCTBA HEMPECIbHBIX KapOOHOBBIX KUCIIOT, O0YCIOBICHHBIC HATUYHEM
p-cBs3U B MoJieKye. Peakyuu snekmpo@uivHo2o 3amewenus ¢ yuacmuem 6eH30UHOU KUCTIOMDbL.
Cnoxubie 3¢ups. CTpoeHHE CIOXKHBIX 3GUPOB. H30Mepus CLOHCHBIX IPUpos (VerepooHo2o
ckenema u medickiaccoeas). Homenkiatypa ciioxsblx 3¢upoB. OOpaTUMOCTh peakiuu 3Tepudu-
Kallid, THAPOJIN3 CIOXKHBIX 3(PupoB. PaBHOBecHe peakiuu dTepu- (pUKaruum — THAPOIN3a; (PaKTOpHI,
BJIMSIOLINE HA HEro. Perienne pacyeTHbIX 3a/1a4 Ha OMpeeIeHHe BbIX0a MPOAYKTa peakiuu (B %) oT
TEOPETUYCCKH BO3MOXKHOTO, YCTAaHOBIICHHWE (OPMYIIBI W CTPOCHHUS BEIISCTBA IO MPOJYKTaM €ro
cropanus (WJIM THAPOIU3A).

Kuper. XKuapel kak cia0KHBIC dUPHI TIUIEPUHA U KapOOHOBBIX KHCIOT. COCTaB U CTPOCHHUE KUPOB.
Homenknatypa u knaccudukanus xxkupo. Macna. Kupsl B npupoje. buonornueckue GyHKIMH KUPOB.
CgoiicTBa xupoB. OMBUICHHE >XHUPOB, MOJydeHHEe MbUIa. OOBSCHEHHE MOIOIIUX CBOWCTB MbLIA.
['unpupoBanue xxuakux xkupos. Maprapus. [loustue o CMC. O6bsicHeHIe MOIOIIMX CBOMCTB MbLIIa U
CMC (B cpaBHeHUN).

Pacuernbie 3a1aun. Beruucienus no TepMOXUMUYECKUM YPABHEHUSIM.

HemoHnctpanuu. dusmyeckre CBONCTBA 3TaHOJa, mIporaHoja-1 u Oyranona-1. IllapoctepkHeBbie
MOJIETTM MOJIEKYN Hu30MepoB ¢ ModekyispusiMu Gopmynamu C3HgO u C4Hj3pO. KonmuectBeHnHoe
BBITECHEHHME BOJIOpOJia U3 cnupTa HaTpueM. CpaBHEHHE PEAKIMN TOPEHUS STHIIOBOTO U MPOMUIOBOTO
cnuptoB. CpaBHEHHE CKOPOCTEH B3aMMOJACWUCTBHS HATPUsI C ATAHOJIOM, IPOIMAHOJIOM-2, TIHIIEPUHOM.
[Honyuyenue npocroro a¢upa. [lonydenue cnoxxknoro a¢pupa. [lonydyenue sreHa u3 sTaHona.
PactBopumocTh (heHona B Boje Mpu OOBIYHON U TMOBBIIIEHHON Temmeparype. BoiTecHeHne ¢geHomna u3
dbeHonsTa HATPUSI YTOJABLHOM KucaoTou. Peakmus denona ¢ xmopuaom xenesa (I11). Peakuus gpenona c
(dhopMabIeTHIOM.

[[TapocTep>kHEBbIE MOJEIM MOJEKYJT aibJeTHJ0B W HM30MEPHBIX MM KEeTOHOB. OKHCICHHE
OeHzanbaeruaa Ha Bo3ayxe. Peakiusi «cepeOpsiHOro 3epkana». OKUCIEHUE allbJIETHI0B THAPOKCUIOM
menu (11).

3HAKOMCTBO C (PU3UYECKUMHU CBOMCTBAMHU HEKOTOPHIX KapOOHOBBIX KHCIOT: MypaBbHHOMW, YKCYCHOM,
MPOTMOHOBOM, MACIISIHOW, MIABEJICBOM, JIUMOHHOMW, OJIEMHOBOW, CTEapUHOBOW, OeH30iHON. Bo3ronka
OeH30MHON KHCIOTHl. OTHOIIIEHUE PA3TMYHBIX KapOOHOBBIX KUCIOT K Boje. CpaBHEHUE KUCIOTHOCTH
Cpelbl BOJIHBIX PACTBOPOB MYPAaBBUHOM M YKCYCHOM KHUCJIOT OAWHAKOBOW MOJspHOCTHU. llomyueHne
MPUSTHO MaxXHYIIETO CI0XKHOTO dupa. OTHOIIEHNE K OPOMHOI BOJIE M pacTBOPY MepMaHTaHaTa Kalus
MpeIeIbHON U HEmpeaebHOW KapOOHOBBIX KUCIOT. lllapocTepxHeBble MOAETH MOJIEKYN CIOKHBIX
3(UpPOB W M3OMEPHBIX UM KapOOHOBBIX KHUCIOT. OTHOIIEHHE CIMBOYHOTO, MOACOTHEYHOTO U
MaIIMHHOTO Maclia K BOJAHBIM pacTBOpaM OpoMa M MepMaHTraHaTa Kajusl.

JlaGoparopHble OmbIThL. PacTBopeHue riuiiepuHa B Bojae. BzammoneiictBue riuunepuna ¢ Cu(OH)s,.
Pextudukanus cmecu Boga—>artanon (1—2 crangum). BzaumopeiictBue ¢geHosia ¢ pacTBOPOM IIIEITOYH.
PacnioznaBanue pacTBOpoB ¢eHOIsATa HATpUs U KapOoHata HaTpus (6apOOTaX BBIIBIXaeMOTO BO3IyXa
WM JICMCTBUE CWJIBHOW KHUCIIOTHI). B3aumopeiictBue ¢enona ¢ 6pomHoit Bojoil. PacroznaBanue BojI-
HBIX pacTBOpoB ¢eHola M TIUIEepUHA. 3HAKOMCTBO C (U3MUYECKUMH CBOMCTBAMHU OTAEIBHBIX
IpeJICTaBUTENEH allberuI0B U KETOHOB: alleTallbJIer/ia, alleTOHa, BOAHOIO pacTBopa (hopmalbaeruia.
Oxucnenue »HTaHoJa B OdTaHalb. Peakmus «cepeOpsiHOro 3epkana». OKUCIEHHE abAeTU/IOB



ruapokcugom Mmemu (II). IMomydenuwe ¢enHomodop- ManpIeruaHOro mnoiuMepa. B3aumopeiicTBue
pacTBOpa yKCYCHOM KHCJIOTHI ¢ MarHuem (rmHKoM), okcuaom memu (II), ruapokcumom skemesa (1),
pacTBOpoM KapOOHaTa HATpHUs, PacTBOpOM cTeapara Kamus (Mbuia). O3HAKOMIJIGHHE C OOpasmamu
CIOXHBIX 3¢upoB. OTHOIIEHHE CIOKHBIX 3(UPOB K BOJE M OPraHUYECKHM BellecTBaM (HAaIpUMep,
KpacutensiM). BeiBelieHHE JKUPHOTO ISITHA C MOMOIIBIO CIOXKHOTO 3¢upa. PacTBopuMOCTh KHPOB B
BOJIC U OPraHUMYECKUX pacTBOpUTENAX. Pacrno3HaBaHHWe CIMBOYHOrO Macja WU MaprapuHa ¢ IOMOILBIO
nogkuciennoro Ttemiaoro pactBopa KMnO,. Ilonyuenme wmputa. CpaBHEHHE MOIOIIUMX CBOWCTB
xo3aicTBeHHoro Mpuia 1 CMC B JKeCTKOH BOJIE.

DKcrepuMeHTalbHbIE 3a/Jayd. Pacro3HaBaHue pacTBOPOB areTara HaTpus, kapOoHaTa HaTpus,
CUJIMKaTa HaTpus U creapata Hartpus. PacmosnaBanue 00paslioB CIMBOYHOIO Macjia M MaprapuHa.
[Tomyuenue kapOOHOBON KUCIOTHI U3 MbLIa. [lomyueHne yKCycHOM KHCIOTHI U3 aleTaTa HaTpusl.
VriaeBonasl

MoHo-, 1u- 1 noaucaxapuasl. [IpenrcraBureny Kaxxa0u rpymnibl.

buonorudeckas posb yrieBoaos. Mx 3HadeHue B )KM3HU YEJIOBEKa U OOLIECTBA.

Mounocaxapunabl. [mokos3a, ee ¢usmueckue cpoiictBa. CTpoeHHE MOJICKYNbl. Pasnosecus 6
pacmeope 2110K03bl. 3aBUCUMOCTh XUMHUYECKHX CBOWCTB IJIIOKO3bl OT CTPOCHMS MOJIEKYJbl. B3au-
MojerictBue ¢ ruapokcuaoM menu (ll) mpu kKoMHATHOW TemmepaType W HarpeBaHWH, dTEpHPUKALINS,
peakius «cepeOpsSHOro 3epKaiay, TuApupoBaHue. Peakuuu OpokKeHHsI TITIOKO3bI: CIIMPTOBOTO, MOJIOY -
Hokucioro. ['noko3a B npupoje. buonornueckast ponb rioko3sl. [IppuMeHeHne rioKo3bsl HA OCHOBE €€
cBoicTB. PpyKTO3a KaK M30MeEp IIOKO3bl. CpagHenue cmpoenusi MONEKYl U XUMUYECKUX CBOUCMmE
enKo3sl u hpykmosvl. Dpykmosa 6 npupooe u ee OUONO2UYECKAs POTb.

HAucaxapunabel. CrpoeHue aucaxapuloB. BoccraHaBinuBarolmue ¢ HEBOCCTAHABIMBAIOIINE
mucaxapuasl. Caxaposa, JaKTo3a, Manbmosd, WX CTpoeHue MU Ouonorudeckas ponb. [‘maponus
aucaxapuaoB. [[poMBIIUIEHHOE TOTYyYE€HHE caxapo3bl U3 PUPOJAHOTO ChIPbS.

Ilonucaxapuas . Kpaxman u nemmosno3a (CpaBHATEIbHAS XapaKTEPUCTUKA: CTPOCHHE, CBOMCTBA,
Ouosnoruyeckass poib). dusmyeckue CBOICTBa MOIMCaXxapuioB. XHUMHUYECKHE CBOWCTBA IMOJHCA-
xapuaoB. ['unponus nonucaxapunos. KauectBenHas peakuus Ha kpaxmai. [lonucaxapusl B npupo/e,
ux Ouonoruyeckas poib. Ilpumenenue mnonucaxapuaoB. [loHsTHe 00 HCKYCCTBEHHBIX BOJOKHAX.
B3anmopeiicTBue HEIUTIONO3BI C HEOPTaHWYECKUMH W KapOOHOBBIMH KHCIOTaMH — 0Opa3oBaHHE
CJIOKHBIX 3(UPOB.

Hemonctpanuu. OOpasubl yrieBoJoB U U3Aeauil U3 Hux. BzaumopeilicTBre caxapo3bl ¢ THAPOKCHIOM
menu (II). [Tonyuenue caxapara Kaublids U BBIIEICHHE caxapo3bl U3 pacTBOpa caxapaTa Kanblus. Pe-
aKlusg «cepeOpsHOro 3epkana» g IJIOKO3bl. B3anMopeicTBue TIIOKO3bI C (PYKCHHCEpHUCTOM
KucnoToi. OTHOIIIEHHE PAacTBOPOB caxapo3bl M MalbTO3bl (J1akTO3bl) K Tuiapokcuay menu (ll) mpu
HarpeBaHuu. O3HaKoMJIeHHE C (U3MYECKUMM CBOMCTBaAMHM UEIUIION03bl M Kpaxmana. HaOyxanue
LEJUTI0JI03bI U KpaxMaiia B Boze. [lonyuenne HUTpaTa LeItoa03bl.

Jlabopatopubie onbIThl. O3HAKOMIIEHHE C (PU3UUYECKUMHU CBOMCTBAMH TJIIOKO3BI (amTedyHasl YIaKoBKa,
tabsnerkn). B3aumoneiicteue ¢ Cu(OH), mpu pasnuuHoi Temmeparype. KuciaoTHbI Tuaposu3 ca-
Xapo3bl. 3HAKOMCTBO C oOpasmamu nonucaxapugoB. OOHapykeHHE KpaxMmala C I[OMOIIbIO
KaueCTBEHHOW peaknuu B Mene, xiebe, KieTyaTke, Oymare, Kielcrepe, Horypre, Maprapuse.
3HAKOMCTBO € KOJUIEKIIEH BOJIOKOH.

OKclepUMEHTaNIbHbBIE 3a7adyd. Pacro3HaBaHHME pPacTBOPOB TIIIOKO3bl W riauuepuHa. OmnpeneneHue
HaJIM4Hs Kpaxmasia B MeJie, Xjie0e, MaprapuHe.

A3zoTcoaepxaline CoeTUHEeHU s

Amvmunsl. CocraB u crtpoeHue amuHoB. Kiaccudukauus, u3oMepuss U HOMEHKJIATypa aMHUHOB.
Amudatndeckne amuHbl. AHWIMH. [lonydeHre aMHHOB: aJKWJIMPOBAaHUE aMMHAKa, BOCCTAHOBJICHUE
HUTpocoenuHeHui (peakius 3unnHa). Gusnueckue cBoiicTBa AMUHOB. XUMUYECKHE CBOICTBA aMUHOB:
B3aUMOJICHCTBUE C BOJOW M KHUCJIOTaMH. ['OMOJIOTMUECKUU psii apOMaTHUYECKUX AMHUHOB. AnKu-
JUposanue u ayuruposarue amuros. BzauMHoe BIUsSHUE aTOMOB B MOJIEKYJIax Ha MPUMEpPEe aMMHUaKa,
anudaTuueckux U apoMaTUIECKUX aMUHOB. [IprMeHeHe aMUHOB.

AMuHokucnoTrsl u Oenku. CoctaB M CTpOEHHE MOJEKYJ aMUHOKUCIOT. W3omepus
AMUHOKHCIOT. J{BOMCTBEHHOCTh KHUCIOTHO-OCHOBHBIX CBOMCTB AMHHOKHUCIOT W €€ NMpUYUHbI. B3au-
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MOJCHCTBAE AMUHOKHUCIOT C OCHOBaHMSMH. B3auMoJencTBHE€ aMUHOKHUCIOT € KHUCJIOTaMH,
obpazosanue cnodxicHvix 3¢hupos. OOpazoBaHUE BHYTPHUMOJICKYJISAPHBIX COJIe (OUITOISPHOTO HOHA).
Peakuust mnonukoHAEHCAMU aMUHOKUCIOT. CHHTETHYECKHE BOJIOKHA (KampoH, S3HAHT W Jp.).
buonornueckas pojab aMMHOKUCIOT. [I[puMeHeHne aMUHOKHCIIOT.

Benku xak mpupoanple Ouomonmmepsl. [lenTuaHas rpynma aTOMOB M TENTHIHAS CBS3b. llenTHABL
benku. [lepBuyHas, BropuyHas U TPETHUYHAs CTPYKTYpbl OelKOB. XUMHUECKHE CBOMCTBA OEIKOB: ro-
peHue, IeHaTypalus, THIPOIU3, KaueCTBEHHBIE (IIBETHBIC) peakiuu. bruonorndeckue GyHKIUN OCIIKOB.
3naueHue OenkoB. Yemeepmuunas cmpykmypa 0eikos Kak azpezayus 0eNKo8vlX U HebeIKo8blX
monexyn. I'nobanpHas mpobdiieMa OETKOBOTO TOJIOIaHUS U TTYTH €€ PEIICHUS.

HyxkneunoBble KuCaOTH. OOmuU IiaH CTpOeHUs HYKICOTU0B. [IoHATHE O MUPUMHUAMHOBBIX
U IIYPUHOBBIX OCHOBaHUAX. [lepBuuHas, BTOpUYHAs M TpeTU4Has CTPYKTypbl Mojekyisl JIHK.
buonornueckass ponp JJHK wm PHK. I'ennas umxkeHepus u OWOTEXHOJNOTHsA. TpaHCreHHbIC (OPMBI
JKUBOTHBIX U PACTECHHUI.

Hemoncrpamuu. ®dusnueckue cBoiicTBa MeTuiaaMuHa. [opeHue MetwiamuHa. B3aumopelncrue
AHWIMHA W METWIAMHHA C BOJON u kuciotamu. OTHOIICHHE OEH30JIa U aHWIMHA K OPOMHOH BoJE.
OxkpammBanue TKaHed aHUIUHOBBIMU Kpacutensmu. OOHapykeHue (PYHKIMOHAIbHBIX TPYyNH B
MOJIEKYJIaX AMUHOKHUCIOT. HeWTpanmuzauus 1mienodyn aMUHOKUCIOTOM. HenTpanuszanusa KHCIOTHI
aMUHOKHUCJIOTOM. PacTBopeHue u ocaxaenue 6enkos. [eHaTyparus 6enKoB.

KauectBennble peakiun Ha Oenku. Mopaenmu Moiekyiasl JIHK u pasnmunbix BumoB Mosekyn PHK.
OO0pa31pl MPOYKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM pacTeHUi U KUBOTHBIX; JICKAPCTB U MPENnapaTos,
M3TOTOBJICHHBIX C MTOMOIIBIO TEHHON MHXEHEPHH.

JlabopaTopHble ONBITHL. M3roToBieHHE MIAPOCTEPKHEBBIX MOJENEH MOJIEKYT HW30MEpPHBIX aMUHOB.
Msrorosnenue Mozeneit nzomepHbix Mosekyn cocraBa C;H7;MO,. PactBopenue 6enkoB B BOJE U HX
koaryssus. OOHapykeHue Oellka B KypUHOM SIHIIe U B MOJIOKE.

buonornvecku akTUBHBIE COCIMHECHUS

Butamuusl. [lonstue o Burammunax. Mx xnaccudukanus u obo3Hauenue. Hopmbl moTpebieHus
BUTaMHUHOB. BogopactBopumbie (Ha mpumepe ButamuHa C) W KHPOpPACTBOpHMBIE (HAa mpuMEpe
BuTaMuHOB A u D) Buramunbl. [loHsiTue 00 aBUTaMHMHO3aX, THUIEP- W TUIIOBUTAMUHO3aX.
[IpodunakTrka aBuTaMuHO30B. Omoenvhble npedcmasumenu 8odopacmeopumvix eumamunos (C, PP,
epynnol B) u srcupopacmeopumvix eumamunos (A, D, E), ux buonocuuecxkas pono.

®epmeHnThl. [loHaTHe 0 pepMeHTaxX Kak O OMOJOTMYECKUX KaTaau3aTopax OENKOBOW MPUPOIBI.
3HaueHne B OMOJOTMM M TMPUMEHEHHWE B NPOMBINUICHHOCTH. Kiaccuguxayus gepmenmos. Oco-
OCHHOCTH CTPOCHHMSI W CBOWCTB (EPMEHTOB: CEIEKTUBHOCTh U A(PPEKTUBHOCTh. 3aBUCHUMOCTH
akTUBHOCTH (epMeHTa oT TemmepaTypsl U pH cpeasl. OcobennHocmu cmpoenus u ceolucms 8
CPAasHeHUU ¢ HeOP2AHUYEeCKUMU Kamaau3amopamu.

Fopmousl. IloHATHe O TOpMOHAaX Kak OHONOTMYECKH AKTHUBHBIX BEIIECTBAaX, BBIMOIHSIIONINX
SHJOKPUHHYIO PETYIISIUI0 KU3HEEATeIbHOCTH opraHn3mMoB. Kiaccudukaiys ropMOHOB: CTEPOUIBI,
MPOU3BOJIHBIE AMHUHOKHUCIIOT, TMOJHIENTUIHbIE U OelIKOBble TOpMOHBL. OTIenbHBIE MPEICTABUTEIH
TOPMOHOB: ACTPAUOJI, TECTOCTEPOH, UHCYJIUH, aJPECHAJIVH.

JlexapctBa. IloHdarne o nekapcTBax Kak XMMUOTEPANEBTUUECKUX Mpenaparax. [ pynibl JiekapcTB:
cynbpaMuibl (CTPENTOIU ), AHTUOMOTHUKM (TMEHUIWUIMH), acnupuH. be3omacHbie CrmocoObl TpH-
MEHEHUSs, JeKapcTBeHHbIe PopMbl. Kpamikue ucmopuueckue c6edeHus 0 803HUKHOBEHUU U PA3GUMUL
xumuomepanuu. Mexanuzm Oelicmeus HeKOMopuvlX JeKAPCMEEHHbIX NPEenapamos, cmpoeHue MOLeKy,
NPOCHO3UPOBAHUE CBOUCME HA OCHO8E AHANU3A XUMUYECKO20 cmpoenus. AHTHOMOTUKH, HX
KJIacCU(UKAIKS 10 CTPOCHUIO, TUITY U CTIEKTPY AercTBus. [[ucbakreprnos. HapkoTuku, HapkomMaHus U
ee MpodUITaKTHKA.

Hemonctpanuu. OO6pa3nbl BUTaMUHHBIX TpenapaToB. [loauButamunbl. Wmmoctpauuu dotorpaduit
JKUBOTHBIX C pa3jIMYHbIMU (QopMaMu aBUTaMUHO30B. CpaBHEHHE CKOpocTH pasnoxenus H,O, mon
neiicTBueM gepMeHTa (kaTaassl) u Heopranudeckux karanm3atopoB (Kl, PeCls, MnO,). Ilnakat umun
KOZOTpaMMa ¢ M300pakeHHEeM CTPYKTYPHBIX (opmyn scTpaauoia, TeCTOCTepOHa, aapeHanuHa. B3a-
uMoJieiicTBre anpeHannaa ¢ pactBopom FeCls. BenmkoBas mpupona WHCyIMHA (IIBETHBIE pEaKIMU Ha
Oenku). IlmakaTel wnm KojgorpamMmbl ¢ GopMylaMd amMuAa  CyJb(QaHUIOBOM  KHCIOTHI,
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TUTHIPOGOTNEBO W JIOXKHOW AUTUAPOPOIMEBONH KHUCIOT, OCH3WIMEHUIIMUINHA, TETPAIUKINHA,
nedorakcuMa, aclpuHa.

JlabopatopHbie onbiThl. OOHapyXKeHHE BUTaAMHUHA A B pacTUTEIbHOM Macie. OOHapyKeHHUE BUTaMUHA
C B s6mounom coke. OOHapyxkeHue BuTamMuHa D B JxenTke KypuHOro sina. depMeHTaTUBHBIN
TUAPOIU3 KpaxMajla IIoJ JEeWCTBUEM aMuilasbl. PasjioxkeHue Iepokcuaa BOAOPOAA IOJ IEUCTBUEM
karanaspl. JleificTBMe JeruaporeHasbl Ha METWICHOBBIM cuHuH. lcnblTaHue pacTBOPUMOCTH
aJpeHalrHa B BOJIE U COJITHOW kucioTe. OOHapyKeHHEe aclupuHa B TOTOBOH JIEKapCTBEHHOU (opme
(peakiuel TUAPOIU3a WK IIBETHOM peakIue ¢ cyiabhaToM Oepuiuims ).

XUMUYECKUN TPAKTUKYM

KadecTBeHHBIN aHATN3 OPTaHUYECKUX COCAMHEHUN. YTIIeBOa0poabl. CIUPTHI ¥ ()eHONBI. AJIbJIECTHIBI U
keToHbl. KapOoHoBbIe KucnoThl. CioxHbIe 3(UphL. Kupbl. YTieBoabsl. AMUHBI, AMUHOKUCIIOTHI, OCITKH.
Wnentudukanus opraHn4eckux COeAMHEHUIH.

OBIIAA XUMUA. 11 xknacc CtpoeHue atoma

AToOM — cHoOXHass yacTuma. AToM — cioxHas yactuna. JlokazaTenbCTBa CIOKHOCTH
CTpPOSHUSI aTOMa: KAaTOJHBIE W PEHTTEHOBCKUE Iy4dH, (PoTodPdeKT, paanoakTUBHOCTh. OTKpBITHE
3JICKTPOHA, TPOTOHA U HeHUTpoHa. Monenu crpoeHust aroma (TomcoHna, Pezepdopaa, bopa). Makpomup
1 MUKpoMup. KBaHTOBO-MEXaHWYECKHE MPEJICTABICHHUS O CTPOSHUHU aToMa.

CocTossHHEe 2NEKTPOHOB B aToMe. HykinoHsl: mpoToHbl U HeWTpoHbl. Hykmuasl. M306apsr
u wu3zoronbl. KBaHTOBO-MeXaHWYECKHE TMPEICTABJICHUS O TMpupojae odnekrpoHa. Ilonstue 00
JJICKTPOHHOW OpOMTaIM U SJIEKTPOHHOM oOsake. Keanmoevie uucia: enasHoe, opoumaibHoe
(nobounoe), macnumnoe u cnunosoe. IlpaBuiia 3aroNHEHUs HEPreTUYCCKUX YPOBHEH M opOuTasei
anexkTpoHamu. [IpuHIU MUHUMYMa SHEPTUH, 3anpem [laynu, npasuno Xynoa, npasuno Kieukosckoeo.
DneKTpOHHbIE KOHPUTYpAIlMi aTOMOB U HOHOB. OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHHUSI aTOMOB XpOMa,
Menau, cepedpa u zip.

BanenTHhe BO3MOXHOCTHU AaTOMOB XHMMHUUYECKHUX DIEMEHTOB. BaneHruse
9JIEKTPOHBI. BaneHTHbIE BO3MOKHOCTH aTOMOB XUMUYECKUX AJIEMEHTOB, 00YCIOBIEHHBIE Pa3IMYHBIMU
¢dakropamu. CpaBHEHUE MMOHATHI «BAJICHTHOCTbY» U «CTETICHb OKUCIICHUS.

[Tepuoaunueckuit 3akoH u llepuwonumueckas cuUcCTeMa XUMHUYECKHUX
snemenTtoB J. MN. MenneneeBa u cTpoeHHe aTtoma. I[Ipeanocbuiku OTKPBITUA
[Tepuoguueckoro 3akoHa. OTkpbiTHe 3akoHa. IlepBas dopmymupoBka Ilepuoanueckoro 3akoHa.
Crpykrypa Ilepuomgmueckoit cuctembl 3jieMeHTOB. COBpEMEHHBIE NPEACTABICHUS O XUMHYECKOM
anemente. Bropas dopmymupoBka Ilepuogudeckoro 3akona. Ilepuogmdeckas cucreMa M CTPOCHUE
atoma. Du3nyeckuii CMBICT TOPSAIKOBOTO HOMEpa »JJIEMEHTa, HOMEpPOB TPYNIBI U TEPHOJA.
[lepuoanueckoe HM3MEHEHUE CBOWCTB D3JIEMEHTOB: pajJdyca aroMa, 3JIEKTPOOTPULATEIbHOCTH.
[IpyyuHbl W3MEHEHUS] METAJUIMYECKUX M HEMETALIMYECKHMX CBOWCTB JJIEMEHTOB B Tpynmax u
nepuojax, B TOM YKcie U B OONBIINX U c8epxbonbuiux. OcobeHHocmu cmpoerus amomos akmuHouoo8
u nanmanoudos. Tperbst hopmynupoBka [lepuoandeckoro 3akona. 3nauenue [leproauueckoro 3akoHa
u [lepnoanueckoil CUCTEMBI 711 pa3BUTHUSL HAYKH M IOHUMaHUsl XUMUYECKOW KapTUHBI MUPA.
Hemonctpauuu. @ororpdexr. Katonnsie nydun (37€KTPOHHO-TyUYEBbIE TPYOKH), MOJIEIH 3JIEKTPOHHBIX
obnakoB (opOutaneii) paznuyHoil (Gopmel. Paznuunbie Bapuantsl Tabmui [lepuoanyeckoit cUCTEMBI
xumuueckux sneMenToB J[. Y. MenneneeBa. OOpa3iibl MPOCTHIX BEIIECTB, OKCUIOB U THAPOKCHUIOB
3JIEMEHTOB 3-TO MEepUoia U IEMOHCTPALIUSI UX CBOMCTB.

Ctpoenue BemecTBa. JlucnepcHbie CUCTEMBI

XuMmuueckas c¢BA3b. EnaumHasgs mnpupoga XHUMUUEeCKOW cBA3u. Ilowarue o
XUMHUYECKOW CBSI3M KaK TMPOIECCE B3aWMOJICHCTBHUS aTOMOB C OOpa30BaHHEM MOJIEKYJ, HOHOB M pa-
TUKaaoB. Buapl xumudeckoi cBs3u. AMOpdHBIE U KpUCTAJUTMUECKHE BellecTBa. VoHHas XuMUUecKas
CBS3b. JIMMONBHBIA MOMEHT CBsi3H. CBOMCTBA BEIIECTB ¢ HOHHOM KPUCTALIMYECKON PEIIETKOM.
KoBanentHass cBs3b. MeToa  BallGHTHBIX CBA3€dl B OOpa3oBaHUMM  KOBAJICHTHON  CBSI3H.
DIEeKTPOOTPUIIATEIPHOCTh U PAa3HOBUIHOCTH KOBAJICHTHOW CBS3M O ATOMY MPH3HAKY: TOJSIpHAS U
HenoJsipHas. Crioco0 mepeKphIBaHuUs AIEKTPOHHBIX OpOUTaliel U KiIacCUu(UKAIUs KOBAICHTHBIX CBSI3ei
M0 3TOMY TMPHU3HAKY: CUTMa- M MHU-CBS3U. KpaTHOCTh KOBAJICHTHBIX CBSA3EH M UX KJacCHU(HUKAIUs IO
9TOMY TMPHU3HAKY: OJWHApHAs, JBOWHAs W T. A. MeXaHu3Mbl O0pa3oBaHHS KOBAJECHTHOW CBSI3H:
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OOMEHHBI M JOHOPHO-AaKLIENTOPHBIA. (OCHOBHblE CB0UCMBA KOBANEHMHOU CBA3U. HACHIUYAEMOCTb,
HanpasieHHoCcmb, OUNnoNbHuIl Momenm. Ilonsgpuocms céa3u u noaapHocms Mmonexynvl. Kpu-
CTAJUIMYECKOE CTPOCHHE BELIECTB C 3TUM THIIOM CBSI3H, UX (U3UYECKUE CBOHCTBA.

Mertannuueckass cBi3b M ee ocoOeHHOcTH. Du3nueckue CBONWCTBA METAUIOB Kak (QYyHKIHS
METAUIMYECKON CBS3U U METAJUIMYECKON KPUCTAIUIMYECKOU PELIETKH.

Bogoponnas cBs3p M MexaHuU3M ee o0pa3oBaHHs. MEXMOJEKYyIspHas W BHYTPUMOJEKYISApHas
BOJIOpPOJHBIE cBs3U. Du3nueckue cBONCTBA BEUIECTB C BOJOPOAHON CBA3bl0. buonornyeckas poib BO-
JIOPOJIHOM CBSI3U B OPTaHU3AIMH CTPYKTYp OMOIOIUMEPOB.

Ban-nep-BaanbcoBo  B3aumozeiictBue. OpHUEHTALIMOHHOE, WHAYKIMOHHOE U  JAMCIEPCHOHHOE
B3aMMO/JICHCTBUE MEXY MOJEKYJaMH. YCIOBHOCTh pa3JeleHus BEIIECTB [0 THUIAM CBS3H, €IUHas
MPUPOJa XUMUYECKOHN CBS3H.

'ubpunuizanusa opbutanei! u reoMeTpuss MoJ € K yi Teopus rubpuauzanuu u
OmMmanKkueanus 6anreHmuulx nap. TUObl TMOpUAU3aLUU 3JIEKTPOHHBIX OpOUTaNed M TreoMeTpus
OpPraHNYECKUX U HEOPTraHUYECKUX MOJIEKYII.

Teopusd CTpoOeHHUS XUMHUUECKHUX coeaUHEeH u HU. llpeanoceuiku co3maHus TeOpUH
CTPOCHHS XUMHUYECKHX COCTMHCHUM: pabomul npeduecmseennuxos A. M. Bymaeposa (7K. b. [ioma, .
Benep, Ill. ®@. JKepap, ®. A. Kexyne), che3n ecrectBoucnbiTarene B T. Illmeiepe. JImanocTHbIC
kauectBa A. M. bytnepoBa. OCHOBHbIE NOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOECHHUS OPTaHMYECKUX
COEJIMHEHUHN U COBPEMEHHOU Teopuu cTpoeHus. i3oMepusi B OpraHuyeckoil u HeopeaHuueckol XUMUU.
B3anmHoe BiMsiHUE aTOMOB B MOJIEKYJIaX OPTAHUYECKUX U HEOPTraHUYECKUX BELIECTB.

OcHOBHBIE HaNpaBJICHUS] PA3BUTHUSI TEOPUM CTPOCHUS OPraHUYECKUX COEIUHEHUI (3aBUCUMOCTD
CBOMCTB BELIECTB HE TOJIBKO OT XMMUYECKOT0, HO U OT UX AJIEKTPOHHOI'O U MPOCTPAHCTBEHHOI'O CTpOE-
HUs ). MHIYKIMOHHBIA U Me30MepHBIH 3P dekThl. CTepeoperyIsipHOCTb.

JuanekTHYecKkUe OCHOBB OONHOCTHM JABYX BEAYMUX TEOPUHU XUMHH.
Huanextuueckue ocHOBBI oOmHOcTH [lepuoanueckoro 3akona /. 1. MenneneeBa u Teopun CTpOCHUS
A. M. byrnepoBa B cTaHOBieHHH (paOOThl MPENLICCTBEHHUKOB, HAaKOIJIEHHE (DAKTOB, y4dacTHE B
Che3/1aX, PYCCKUI MEHTAIUTET), MpeJcKa3annu (HOBbIC dnieMeHThl — Ga, Se, Ge 1 HOBbIC BelecTBa —
WU30MEpHI) M pa3BUTHUH (TPU GOPMYIUPOBKH).

[lonumeps opranuueckue U Heopranuueckue. Ilonumepsl. OCHOBHbIE NOHSTHUS
XUMUU  BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHUI:  «MOHOMEDP»,  «IOJHUMEDP», «MAKpPOMOJEKYJan,
«CTPYKTYpPHOE 3BEHO», «CTEMEHb IMOJIMMEpPU3ALNN», «MOJEKyJsgpHas Macca». CrocoObl MoJydyeHus
MOJIMMEPOB: PEAKIMH MOJIMMEPHU3ALNN U MOJUKOHIeHcauu. CTpoeHrue MoJMMEepOB: TeOMeTpruyecKas
dbopMa MaKpOMOJEKYJ, KPUCTAIMYHOCTH M aMOpP(HOCTh, cTepeoperynsapHocTb. Ilonumepsl
opranuueckne u Heopranudeckue. Kayuyku. [lmactmaccel. Bonokna. buomonmumepsi: Oenku u
HYKJIEMHOBbIE  KHUCJIOTHl. Heopranuueckue moOJUMEpbl aTOMHOTO  CTPOE€HMsI  (QIJIOTPOIIHbIE
MoIU(UKAIIMU yraepoAa, KPUCTAIIMYECKHI KpPEeMHUH, CeleH M TEeJIyp LEeNO4YeuyHOTO CTPOCHUS,
JUOKCHJ KPEMHHUS U Jp.) U MOJIEKYJISIPHOTO CTpOEHUs (cepa miacThuueckas v Jip. ).

HNucnepcHble cucTeMbl. YucTteie BemecTBa U cMecu. Knaccudukanus XMMUYECKUX BEIIECTB
no uucrore. CocraB cmeceidl. PactBopbl. PacTBopumMocTh BemiecTB. Knaccuduxamus pacTBopoB B
3aBUCHUMOCTH OT COCTOSIHUS PAacTBOPEHHOI'O0 BEUIECTBA (MOJEKYISPHBIE, MOJEKYJISIPHO-UOHHBIE,
MOHHbIE). TUIIBI paCTBOPOB MO COAEPKAHUIO PACTBOPEHHOTO BemlecTBa. KoHIleHTpalis pacTBOPOB.
[Tonstne «aucmepcHas cuctemay. Kraccudukanus AHCTIEPCHBIX CUCTEM B 3aBUCHUMOCTH  OT
arperaTHOro COCTOSIHUS JUCIEPCHOHHOW cpeibl M JuclepcHON (a3bl, a TakXke M0 pa3Mepy YacTHIl.
I'pybonucnepcHble CUCTEMBI: SMYIBCUH U CYCHIEH3UU. TOHKOOUCnEepCHble KOLIOUOHbIe CUCEMbL. 301U
u eenu. Ippexm Tunoans. Koaeynayus 6 koanouousix pacmeopax. Cunepesuc 8 2esix.

Pacuernbie 3anaun. PacueTsl mo xumuueckum hopmymam.

Pacuetpl, cBsi3aHHBIE C TOHATUSIMH «MaccoBasl JOJsS» U «0ObeMHasl JOJs» KOMIIOHEHTOB CMECH.
Brruncnenve MO pHON KOHIEHTPALIMUA PACTBOPOB.

JeMoHcTpanuu. Mojenn KpuCTaJUIMYECKUX PEIIETOK BELIECTB C Pa3IMYHBIM THUIIOM CBsize. Monenu
MOJIEKYJ Pa3IN4HOi reoMeTpuu. MoJenn KpUCTAIMYECKUX PEIIeTOK anMasza u rpadura. Monenu
MOJIEKYJT HM30MEpPOB CTPYKTYpPHOM U TMPOCTPAHCTBEHHOM H30MeEpUH. Monenn KpUCTALIMYECKUX
peneToK MeTajioB. Mojienu U3 BO3AYUIHBIX HIApOB, OTPAKAIOIINE MPOCTPAHCTBEHHOE PACTIOIOKEHUE
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sp®-, sp?-, Sp-ru6pHIHBIX OpOHUTAIeil B MOIEKY/IaX OPraHUYECKUX I HEOPraHMYCCKHIX BELLIECTB.
Komnekuust mmactmacc ¥ BOJOKOH. OOpasibl HEOPraHMYECKHX MOJUMEPOB: CEphl IJIACTHUYECKOH,
docdopa kpacHoro, kBapia u ap. Moaenu monekyn 6enkoB u JJTHK. OOpa3isl pa3mudHbIX CUCTEM C
x)uakou cpenoit. Koarymsmus. Cunepesuc. Dddext Tungans.

JlaGopaTopHble OMBITHL. 3HAKOMCTBO C KOJUICKLIMSMH MHILEBbIX, MEAULIMWHCKUX M OHWOIOTHYECKHX
reneit u 3oei. IToaydenue KomouaHoro pacrsopa xmopuaa xemnesa (111).

XHUMHUUYECKHUE PEaAKIUU

Knaccudpukanus XUMHUYECKUX peakuuu B OpPraHUYECKOH u
HeOoOpraHuyeckon xumuu. lloHATHE O XHMMHYECKOW peEaKLHUH, OTIMYHE €€ OT SJICPHOU
peakuuu. Pacwennenue s0ep, mepmosoepuvlii Ccurmes, s0epHblll 00MeH. AJUIOTPONHBIE H
HOJMMOP(HBIE TPEBPALECHHS BEIECTB.

Knaccudukanus peakuuii B HEOpraHMYEeCKOW XHMHUU MO YUCIY M COCTaBy pPEarupyroluX BeUIECTB
(pa3yoXKeHus, COSTUHCHHMS, 3aMCILICHUS, OOMEHA).

Knaccubukanuss XUMHYECKUX peakIuil B OpPraHUYecKOM XUMHH (IIPUCOCAMHEHHS, 3aMEeIleHUs,
OTHICIIJICHUS, U30MEPHU3AIINHN ).

Knaccudukauus peakuuit no terioBoMy 3¢ dexTy, no GpazoBoMy COCTaBy, 10 YUaCTUIO KaTalu3aTopa.
OOparumMble U HeoOpaTHUMble peaKUUU. [unvl peazeHmos u NOHAMUE O MEXAHUZMAX XUMUYEeCKUX
peakyutl (WOHHOM U C80DOOHOPAOUKATLHOM,).

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIMU M peaklUuu, uAylmue 0e3 HW3MEHEHMs] CTeleHen
OKUCJICHUSI  AJIEMEHTOB. MEXMOJIeKy-  JISIpHblE W BHYTPUMOJIEKYJSPHBIE  OKHCIMTEJIbHO-
BOCCTAaHOBMTEJIbHbIE  peakuuu. Peakuuu AUCIPONOPLUUOHUPOBAHUSA. MeToAbl  COCTaBJICHMS
OKHUCJIUTEIFHO-BOCCTAHOBUTENIBHBIX PEAKIINiA: METO SJIEKTPOHHOTO OanaHca u Memoo noaypeaxkyuil.
OcHOBHbBIC TIOHATHS XUMHUYECKOW TepmoauHamuku. [lepBoe Haudamo TtepMoamHaMuku. TemioBou
s dexT xumuueckoi peakiuu. 3akoH ['ecca u cienctBus u3 Hero. Temnota (3HTanbIUs) 00pa3oBaHUS
BeliecTBa. TepMOXUMUYECKHE PACUETHI.

[Tonsitue sHTponuu. BTopoe Hawanmo TtepmonuHamuku. CBoOonHas sHeprus [ub6ca. Pacuers
CaMOIPOU3BOJILHOIO TPOTEKAHUSI XUMHUECKON PEAKIUH.

CkxopocTh xuMuueckux peakuui. Ilpeamer xummuueckoit kuHetuku. [loHstue ckopoctu
XUMHUYecKol peakuuu. KuHeTnuyeckoe ypaBHEHHME pEakIMM M KOHCTAaHTa CKOPOCTH XUMHUYECKOH
peakiuu. QakTophl, BIUSIONINE HA CKOPOCTh XUMUYECKON peakiuu (Ipupo/ia pearupyronux BelecTs,
KOHIIEHTpALKs, TEMIIepaTypa, IOBEPXHOCTh COIPUKOCHOBEHUS BEIIECTB).

Iouamue o kamanusamopax u rkamanusze. lomocennviii u cemepocennviu kamaius. Depmenmol.
depMeHTaTUBHBIM KaTanu3 M ero mexaHusM. lIpomotopel. Katanutuueckue siapl. MHruOutops.
MexaHu3M IeCTBUS KAaTaau3aTOPOB.

O6paTuMoCTh XMMHUECKUX peakuuin. XumMuueckoe paBHoBecue. ObpaTumeie
XMMHMYECKUE PEaKIMU, U3MeHeHue sHeprun ['uboca B obpatumMom mporecce. XUMHUYECKOE paBHOBECHE
U ero auHamuyeckuil xapakrtep. Koncranta xmmuueckoro pasHoBecus. [Ipmamun Jle Illarenbe.
CMelenne XUMAYECKOTO PABHOBECHS.

DOneKTpoauTUUYECKAs JUCCOLMANUSA. ONEeKTPOIUTHI U HERJIEKTPOJIUTHI.
DIEKTPOIUTUYECKAS] TUCCOLMALIMS, MEXAHU3M JIUCCOLMAINM BEIIECTB C PA3TMYHBIMU BUJIAMH CBSI3U.
CunpHble U ciiabble 37eKTpoJauThl. CTeNeHb AUCCOLUAIMN U €€ 3aBUCMMOCTh OT Pa3InyHbIX ()aKTOPOB.
Koncmanma ouccoyuayuu. Ilpoussedenue pacmeopumocmu. VloHHOe mipousBeneHue Boabl. [lonarue
pH. BoopoaHelil nokasarens.

l'maponus. Tumaponus kak oOMeHHbIt mporecc. OOpaTUMBIE W HEOOPATHUMBIH THUIPOIU3
OpraHNYEeCKUX U HEOPraHWYEeCKHX BelecTB. ['maponns coned. ['maponns opraHnyecKuX COEAVMHEHUN
KaKk XMMH4eckasi OCHOBa oOMmeHa BemiecTB. [naponu3 AT®D kak OCHOBa SHEPreTMUEcKOro oOMeHa B
KUBBIX OpraHu3Max. [ uoponus opeanuyeckux cOeOuHeHuu 6 NPOMBIUUIEHHOCMU (OMblLIeHUe HCUPOS8,
noxyyeHue 2UOpOaU3HO20 chupma u m. 1A.). YCHIeHHe M TOJaBlieHne oOpaTHMMOro THIPOJIH3a.
3Hauenue 2udponU3a 8 NPOMbIUNEHHOCMU U 8 ObIMY.

PacuerHbie 3amaun. PacdeTsl Mo TepMOXMMUYECKUM ypaBHEHUsM. BbruncieHue TeriaoBoro addexra
peakuuy Mo TerioTe o0pa3oBaHMs pearupyroluX BEeIIecTB U MPOAYKTOB peakiuu. Onpenenenne pH
pacTBOpa 3aJlaHHON MOJISIPHOM KOHLIEHTpauuu. PacyeT cpeHeil CKOpOCTH peakuu M0 KOHIIEHTPALUAM
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pearupyromux BeHIeCTB. BhIYHUCICHUS C MCIOIB30BAHUEM MOHSITHUS «TeMIIepaTypHBIA KodDduineHT
CKOpOCTH peakunn». HaxoxaeHne KOHCTaHThl paBHOBECUS PEAKIIMM IO PABHOBECHBIM KOHIIEHTPALUsIM
Y OTPEJIeTICHNE UCXOAHBIX KOHIICHTPAILINI BEIIECTB.

JemoHCcTpanuu. AIIOTpOIHbIE NpeBpalieHus cepbl u (docdopa. Peakiuu, unymue ¢ odpazoBaHueM
raza, ocaika wiu BojAbl. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM B HEOPTraHUYECKOM XUMHUHU
(B3auMoieiicTBHE IIMHKA C pacTBOpamMH COJITHOM KHCIOTHl U cyibbpata meau (II)). OxucnurensHo-
BOCCTAaHOBHTEIBLHBIC PEAKIIUU B OPTraHUICCKOW XUMUH (OKUCIICHHUE aJIbJIeTH/Ia B KapOOHOBYIO KHCIIOTY
— peakius «cepeOpsHOro 3epkaiia» win peakuus ¢ runpokcuwiom menu (1l), okucnenue stanona Ha
MEIHOM KartanuzaTtope). M3yueHue 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEAKIMU OT KOHIICHTPALIMHU
BELIECTB, TEMIEpPaTypbl (B3auUMOCICTBUE THOCYIb(haTa HATPUS C CEPHOW KHUCIOTOM), MOBEPXHOCTH
CONPHUKOCHOBEHHUSI BEHIECTB (B3aMMOJECHCTBHE COJSIHOM KHUCIOTHl C TpaHyJlaMd M TOPOIIKaMH
AMIOMUHUS WM 1MHKa). [IpoBeneHne KaTaqauTUYECKUX peaklMil pa3yioKeHHs MEpOKCHUlia BOJOpOa,
rOpeHusl caxapa, B3auMoJAeHcTBUA uojaa u amoMmuHus. Koppos3us sxeine3a B BOAHOM cpeae cC
ypoTponuHoM u 6e3 Hero. HabmoneHrne cMelieHns: XuMU4YeCKOTo PaBHOBECHSI B CHCTEME:!

FeC1l; + 3KSCN = Fe(SCN); + 3KC1

CpaBHEeHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB 3IEKTPOJUTOB. CMEIEHHE pPaBHOBECUS JHCCOLUALMHI
cmabbIX KHCHoT. MHAMKATOPBI M M3MEHEHUE MX OKPACKH B Pa3HbIX cpenax. VIOHHBIC peakiuu U yc-
JIOBHS MX MpOTeKaHus. [ uaponu3 kapOoOHATOB, CyNIb(})aTOB U CUIUKATOB IIEIOYHBIX METAIIJIOB, HUTPATa
ceunna (I1) wm nuaka, xnopuaa aMMmoHus. CEpHOKHUCIBIN U (hepMEHTATUBHBIN THAPOJIH3 YIIICBOJIOB.
JlabopaTtopHble onbIThl. Paznoxenue nepokcuia Bogopoaa ¢ nomoinbio okcuaa meau (II) u karamaser.
3nakomcTBO ¢ Kojuiekimern CMC, conmepkamux 3H3UMBL. Peaknmu, uayime ¢ oOpa3oBaHHMEM OCaJIKa,
raza WiM BOJbI JJI1 OPraHUYECKUX M HEOPraHUYECKUX AJIEKTPOJMTOB. Pa3nuuHble ciiydan THMAPOIN3a
coneit. UccnenoBanue cpeapl pacCTBOPOB € IMTOMOIIBIO MHIMKATOPHOU OyMaru.

[Tpaktruueckas pabora Ne 1. CkOpocTh XMMHYECKUX peakiuii. XUMHUYECKOE paBHOBECHE.
[IpakTuueckas padbora Ne 2. Penienue skcriepuMeHTalIbHbIX 3a1a4 10 TeMe « uaponus».

BemecTBa u ux cBoiicta

Knaccudbukanus HeOpraHmyecKHUX BemecTB. BemecrBa MNpocThie W CIOXKHBIC.
biaropoanbie razsl. CpaBHHUTENIbHAS XapaKTEPUCTHUKA MPOCTHIX BEIIECTB: METAUIOB U HEMETAJUIOB,
OTHOCHTEIBHOCTh JTOH Kiaccudukanuu. CloXHbIE BemiecTBa: OWHApHBIE COCAMHEHUS (OKCHIBI,
TaJIOT€HUIbI, CYIbQUABI U T. 1.), THAPOKCUIBI, COIH.

Touamue o xomniexchom coeoureruy. OCHOBBI KOOPAUHAIMOHHONW TEOPUU CTPOCHUSI KOMIUIEKCHBIX
coequHeHnuii A. Bepuepa.

JloHOpHO-aKIIENTOPHOE B3aMMOJICHUCTBHE KOMILIEKCOOOpa3oBa- Tenel u jurannoB. KoopannammnonHoe
YHCIIO KOMIUIEKCO0Opa3oBa- Teisl. BHyTpeHHss 1 BHEIIHS cdepa KOMILIEKCOB.

Jucconmanus KOMIUIEKCHBIX COEIUHEHUU. [IpuMeHeHne KOMIUIEKCHBIX COCIUHEHHI B XMMHYECKOM
aHaJu3€ U B IPOMBIIUIEHHOCTH, UX POJIb B IPUPOJE.

Knaccudbuxkanusa opranmdyeckux BemecTB. Kraccupuxanus opraHU4eCKUX BEIIECTB MO
CTPOEHUIO YIJIEPOAHON 1enu (AUMKIMYeCKHe W LHUKJINYECKHUe, HACHIIICHHbIE U HEHaCHIIICHHbIE,
KapOOIMKINYECKHE U TeTEPOIMKINYECKUE, apOMATUUECKUE YTIIEBOAOPOABI). YTIEBOIOPOIbI (aJTKAHbI,
QIKEHBI, AJKUHBI, ITUKJIO- aJKaHbl, AJIKaJUCHBI, apEHbl, TaJOT€HOMPOU3BOJHBIC YTIEBOIOPOJIOB).
OyHKIMOHATBHBIE TpyNnbl  (THAPOKCHIIbHAS, KapOOHWIbHAs, KapOOKCWIbHAs, HUTPOTPYIIA,
aMUHOTPYIINA) U KJIacCU(UKALIKS BEIIECTB M0 3TOMY MPU3HAKY. I emepohyHKyuoHaibHble COeOUHeHUs.
T'emepoyuxnuueckue coeounenu M e T a 1 1 bl. [lonoxenue meramioB B [lepuoaudeckoit cucreme /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUSI aTOMOB M KpucTauioB. [Tomumopduzm. Obuue pusznyeckue
cBOMCcTBa MeTaUIOB. DeppOMarHeTHKH, TapaMarHeTUKH U THaMarHeTHKH.

DNEKTPOXUMUYECKUI  psAn  HampspkeHuM  meTtaioB. CTaHAAapTHBIA — BOJOPOAHBIM  AIEKTPO.
CranmapTHbIE AJIEKTPOIHBIE TTOTeHIIMaNbl. O0ImKre XUMHUUECKHUE CBOMCTBA METAJLIOB: B3aUMOJICHCTBUE
C HeMeTa/ylaMH, BOAOW, OWHAPHBIMH COCIWHEHHUSMHU, KHCIOTaMH, COJSIMU. B3aumomelicTBue
HEKOTOPBIX METAJUIOB C pPAacTBOpamMH Ienoded. B3amMoneicTBHe AakTHBHBIX METAUIOB €
OpraHUYecKUMH coequHeHUusMU. OCOOCHHOCTH PeaKIuii METANIOB C a30THOW M KOHIICHTPUPOBAHHOM
CEpHOM KHCIIOTOM.

Koppos3us mertannoB. [lonsatue xoppo3uu. XuMHUUecKass U FJIEKTPOXHUMHUYECKAsT KOPPO3US U
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CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

OO0mue cnocoOb HMOJAydYeHHUS MeTaagoB. Meramisl B npupone. OCHOBHBIE CIIOCOOBI
MOJIYYEHUSI METAIIOB (TUPOMETAILTYPTHUSI, TUIAPOMETAILTYPTHUSL, SJIEKTPOMETAIUTYPIus).

DIIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOIU3 PACILUIABOB AJIEKTPOIUTOB.
DJIEKTPOJIU3 PACTBOPOB SJIEKTPOIUTOB C MHEPTHBIMU W AKTHUBHBIMHU 3JIeKTpojamu. Mcnonb3oBaHue
JJICKTPOJIN3a B TPOMBINIIEHHOCTH. [ anveanuueckue snemenmul. I[lpoyeccvi Ha 31eKmpoodax 6
2anveanuieckom anemenme. Akkymyaamop. Tonnuenvle d1emeHmol.

Metannel rnaBHBX noxarpynmn. lllemounsie Metaiibl, oOmias xapakTepuCTHKa HA OCHOBE
nojiockeHust B Ilepuoauueckoit cucreme ssemeHToB J[. M. MeHuaeneeBa W CTPOCHUS aTOMOB.
[Tomyuenue, ¢u3nueckue M XUMHUYCECKHE CBOKMCTBA, INPUMCHEHHE IIECIOYHBIX METAUIOB U UX
coenuHeHU. bepwiuuii, MaraHuii, MEeIT09YHO3eMeNIbHBIC METAJUTBI, X 00Iast XapaKTepHUCTUKA Ha OCHOBE
nonoxxenuss B Ilepumoamdeckoit cucrteme nsnaemeHToB JI. M. MengeneeBa M CTPOCHHS aTOMOB.
[Monyuenne, Gpusndyeckne M XUMHUUECKHE CBOKMCTBA, MPUMEHEHUE MICTIOYHO3EMEIbHBIX METAIOB U UX
COCIMHEHUN. AJIIOMUHHM, CTpOCHHE aToma, (pU3MYecKrMe W XUMHUYECKHE CBOMCTBA, MOJIydeHHUE H
MIpYMEHEHHE.

MeTtannbel MOOOYHBIX HNOATPYINI. XapakTePUCTHKA METALIOB MOOOYHBIX MOJATPYIIT MO HUX
noJjioxkeHuto B Ilepuoanyeckont cucreme asneMeHToB J[. 1. MenjeneeBa u CTpOCHUIO aTOMOB.

Menp: ¢duznueckue U XMMHUYECKHE CBOWMCTBA, MOJIy4YeHUE U IMpUMeHeHue. BaxHeilmme coequHeHUs
MeJIH.

®u3nyeckue M XHMMHYECKHE CBOMCTBA, IIOJY4YEHHE U TMPUMEHEHHUE IMHKA. XapaKTEepUCTHUKA
BOXHEHIIINX COCTUHEHUN (OKCHA U THAPOKCH A ITMHKA).

®u3nueckue M XHUMHYECKHME CBOWCTBA, IIOJIyYEHHUE M NPUMEHEHHE Xpoma. XapaKTepUCTHKa
BOKHEHIIINX COCTMHCHUM (OKCHIa

ruapokcuaa xpoma (III), guxpoMaroB W XpoMaroB MICNOYHBIX MeTalsioB). (OcoOEHHOCTH
BOCCTAHOBJICHUSI IUXPOMATOB B 3aBUCUMOCTHU OT CPEJIbI PACTBOPOB.

®u3nyeckue M XHUMHYECKHE CBOWMCTBa, MOJIy4YeHHE M MPUMEHEHUE MapraHia. XapaKTepUCTHUKa
BOKHEUIINX COSAMHEHUN: OKCUIOB, THIPOKCUIOB, cosieil. OCOOEHHOCTH BOCCTAaHOBJICHUS ITIEpMaHraHa-
TOB B 3aBUCHUMOCTH OT CPEJIbl PAaCTBOPOB.

Hemetannel. Ilonoxenne nHemerauioB B Ilepuomuueckoit cucreme JI. WM. Mennueneena.
OCOOCHHOCTH CTPOCHHS aTOMOB Ml KPUCTAJIOB. AJIJIOTPOITHS.

biraropoansbie rassl.

OxucnuTeNnbHbIE U BOCCTAHOBUTENbHBIE CBOWCTBA HeMeTauioB. OO0IIas XapakTepuCTHKa BOJAOPOIHBIX
coeMHEeHUN HeMeTaToB. O01Ias XapaKTEPUCTHUKA OKCHIOB U THIPOKCHUIOB HEMETAJIIOB.

I'anorensl. CTpoeHHE aTOMOB TaJOT€HOB, UX CpPaBHUTENIbHAsA XapakTepucTtuka. CBOMCTBa MPOCTHIX
BEIIECTB, O0OpPa30BaHHBIX rajoreHamu. OKHUCIUTENbHBIE CBOMCTBA TajOreHoB. ['aoreHoBogopOaAbl, UX
CBOMCTBA, CpaBHUTENbHAs XapaKTEpUCTHUKA. XJOp M €ro COEJMHEHHUs, HaXO0XKIECHHUE B MPUPOJE,
MOJIydeHHe, CBOIMCTBA, MPUMEHEHHE. XJI0- POBOJOPOJ U COJISIHAsl KUCIO0Ta. XJIOpuasl. Kuciopoouvie
coeoduHeHus Xaopa.

XanpkoreHol. HaxoxaeHne KUCIOpoaa U Cephl B MPUPOAE, MOTYyUYEHUE UX B MPOMBIIUICHHOCTH U
naboparopur. CBOWMCTBAa KHUCIOpOAA W CEPhl: aUIOTPONUsS M (U3UYECKHE CBOMCTBA AJNIOTPOITHBIX
Moau(UKAIUN; OKUCIUTEIbHBIE CBOMCTBA KHCIOPOJAa M CEPhl B PEAKIUAX C MPOCTHIMU BEIIECTBAMM.
BoccranoButenbHble CBOWMCTBA cepbl. OKHUCIEHHUE KUCIOPOAOM CIOXKHBIX BelecTB. OKUCIUTENIbHBIE
cBoicTBa o30Ha. [IpuMenenue kucnopoaa u o3oHa. [Ipumenenue cepsl. CepoBOIOPO, HAXOKIACHUE B
pHUpOJIe, MOTyYeHUE, CTPOSHUE MOJIEKYIIBI U CBOWCTBA: (u3nueckue u xumudeckrne. CepoBoopoaHas
kucinotra u cyiabpuasl. Oxeun cepsl (IV), ero cpoiictBa. CepHucras kucinora u ee conu. CepHas
KHUCTIOTA: NPOMbIULLIEHHOE NPOU3800CcmE0, (PU3NIeCKue U XUMUUYECKHUE CBOMCTBA (OKUCIUTENbHEIE U 00-
MeHHbIe). [Ipumenenue cepHoii kucaoThl. Conu cepHON KHCIOTHI.

Azor. Haxoxnenue B mpupoje, mnonydeHue. CrpoeHue MoyeKydbl. OKHUCIUTENbHBIE U
BOCCTAHOBHTEIIbHBIE CBOMCTBA a3oTa. [[puMeHenne azota. AMMUAK: TOJy4eHUE, CTPOECHHUE MOJICKYIIBI,
CBOICTBAa (OCHOBHBIE, pPEAKIUU KOMIIJIEKCOOOPAa30BaHUsI, BOCCTAHOBUTENBHBIE, OKUCIUTENbHEIE,
peaKIuu ¢ OpraHUYeCKUMHU BEIECTBAMHU U C YTJIEKUCITBIM Ta3oMm). Colln aMMOHHS U UX TIPUMEHEHHUE.
Okcuapl a30oTa, UX CTPOEHUE U CBOMCTBA. A30THas KHCIOTA: IMOJYyYEHHE, CMpOeHUue MOJeKYIbl U
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cBoicTBa. Hutparsl, ux TepmMudeckoe paznoxenue. Pacnoznasanue numpamoe U X NpUMEHEHHE.
®docdop. Haxoxaenue B npupoje, noinydeHrue. AmioTponus U Gpuzndeckue CBOMCTBa MOIU(PUKAIIHIA.
OKHCIIMTCIIbHBIC CBOMCTBAa (peakiuu ¢ MeTaulaMH) W BOCCTAaHOBHUTCIBbHBIC CBOKMCTBa ochopa
(peakuuu ¢ rajoreHaMu, KUCJIOPOJIOM, KOHLEHTPUPOBAHHON cepHOW M a30THOU kucimoramu). Oxcuj
docdopa (V). PochopHbIe KHCIOTHI U UX COJIH.

VYrinepon. Haxoxnenue B mnpupoae. Asiorponuss U (U3HYECKHE CBOMCTBa MoAU(UKAIMI
(moBTOpeHue). XHUMHYECKHE CBOMCTBAa yriiepoja: BOCCTAHOBUTENbHbIC (B3aUMOJICUCTBUE C
raJioreHaMu, KHCIOpOJIOM, Cepoii, a3oToM, Boaoi, okcuaoM meau (1l), koHIeHTpUpoBaHHOM CepHOU U
A30THOM KHCJIOTaMH) U OKHUCIHUTENbHBIE (B3aUMOJEHCTBHE C METAJJIaMH, BOJOPOAOM, KPEMHHUEM,
6opom). [lonmyuenue, cBOMCTBA M MPUMEHEHUE OKCUAOB YIiiepoJa. YTrojibHasi KUCIOTa U €€ COJIH.
Kpemnuit. HaxoxieHne KpeMHUs B IPUPOJIE U €ro MOJydeHHE. AJIOTPOIHS U CBOMCTBA aJNTOTPOIHBIX
Monupukanuii kpemHusi. BoccTtaHoBUTeNbHbIE (peakUMHM C TajoreHaMu, KHCIOpPOJOM, PAacTBOpPaMH
1ieJIouei) U OKUCIUTEIbHBIE CBOMCTBA KpeMHHUs (peakuuu ¢ MmeTtamiaMu). [IpuMeHeHune KpeMHUS.
Oxkcut KpeMHUs, KpeMHHUEBAsk KUCIOTa U ee colu. Cunuxamuas npomululieHHOCHb.

Kucnorsr oprammueckue u Heopranumueckume. CocraB, kiaccupukamus U
HOMEHKJIATYpa HEOPraHWYEeCKUX U OpraHuYecKuxX KucioT. [lonydeHue BaKHEMIIUX OpPraHUYECKUX U
HEOPraHMYECKUX KHUCIOT. XMMHUUYECKHE CBOMCTBA (PEaKIMU C METaJUlaMH, C OKCHIaMU METAJIJIOB, C
OCHOBAaHUSAMH, C COJSIMH, cO crupTtamu). OKHUCIUTENbHO-BOCCTAaHOBHUTEIbHBIE CBOWCTBA KHCIOT.
OCOOCHHOCTH CBOMCTB CEpHOM U a30THOM KHMCIIOT, MYyPASbUHOU U UABENeB0U KUCIOM.

OcHoBaHus opraHuueckue u Heopramnmueckue. CocraB, Kiaccupukams,
HOMEHKJIaTypa HEOPraHWYECKUX W OPraHWYECKUX OCHOBaHUU. OCHOBHBIE CIIOCOOBI TMOJYYEHUS TH-
JIPOKCHUJIOB METAIOB (IIeJouell — peaklUusMH METaJUIOB MU UX OKCHUJOB C BOJOH, HEPaCTBOPHUMBIX
OCHOBaHUN — peakiuen oomena). [lonyyenne ammmaka 1 aMMHOB. XMMHUECKUE CBOMCTBA OCHOBAHUI:
nienodeld (peakiuu ¢ KHUCIOTaMH, KHCIOTHBIMU OKCHUJAMH, pacTBOpaMH COJeil, ¢ MPOCThIMH
BEIICCTBAMHU, C TaJOUJONPOU3BOAHBIMU YTJIEBOJOPOMOB, (DEHOIOM, JKHpamMH); HEPACTBOPUMBIX
OCHOBaHUM (PEaKINH C KUCIOTaMH, PEAKLIUU Pa3I0KEHUS).

AMpoTepHBIE OpraHMuYecKHEe HW HeopramHmueckume coeguHeHUus. CrocoOb
nosyueHus aMQpOTEepHBIX coenuHeHuN (aM(OTEepHBIX OCHOBAHMM UM AMHHOKHCIIOT), UX XUMHUYECKHE
cBoiicTBa. OmHocumenbHoCmsb 0eneHusi COeOUHEeHUL Ha KUCIOMbl U OCHOBAHUAL.

eneTuyeckas cBS3b MEXJAY KllaccaMU OPraHUYECKHX U HEOPraHUUYECKHUX
coenunenui. [loHATHS «reHETHYECKAas CBS3b» U «TCHETUYECKHU psa». OCHOBHBIE MPU3HAKH
TeHETHYECKOro psifa. ['eHeTH4YecKue psiibl METAIOB (Ha MpUMepe KajbIUs U jKelle3a) U HeMEeTaJllIoB
(Ha mpuMmepe cepbl U KPEMHUS) M MEPEXOJHOro 3JeMEHTa (Ha mpuMmepe amtoMuHus). ['eHeTnueckue
PAIBI U TEHETUYECKas CBSI3b B OPraHMYecKoi XMMuu. EAMHCTBO MUpa BEIECTB.

PacueTnbie 3amaun. Beruuciaenue mMacchl wiM o0beMa MPOJIYKTOB PEAKIMK MO U3BECTHON Macce WU
00BeMy HCXOJTHOTO BEIECTBA, COJIEpIKAIIero MpuMecH. BplumclieHne Macchl MCXOJHOTO BEIIECTBA,
€CIIM M3BECTEH NPAKTUYECKH BBIXOJ, M MaccoBas €ro JOJs OT TEOPETHUYECKH BO3MOXKHOTO.
Brruncnenus no XMMHUYECKUM YPaBHEHHUSM PEAKLUN, €CIM OJHO M3 PEearupyrollux BEUIECTB JaHO B
n30bITKe. OmpenesneHre MOJICKYJSIpHOW (OpMyJbl BelIecTBa IO MAcCOBBIM JIOJISIM DJIEMEHTOB.
OmnpeneneHre MONEKYISIpHON (GOpPMyINBI Ta3000pa3HOrO BEIIECTBA MO W3BECTHOW OTHOCHUTEIHHOU
MJIOTHOCTA M MAacCCOBBIM JIOJISIM 3J€MEHTOB. HaxojaeHue MOJeKyaspHOM (OopMyJibl BellecTBa IO
Macce (00beMy) MPOAYKTOB cropaHus. KoMOMHHpOBaHHBIC 3a1a4H.

Hemonctpanuu. Komneknus «Knaccudukanus HEOpraHM4ecKux BemecTBy. [lomyuenrne KOMITIIEKCHBIX
OpraHWYeCKUX W HEOPTaHMYECKUX coeAuHeHuM. JleMoHcTpauus cyxux Kpucrtamioruaparos. Koi-
nexkmus «Knaccuduxanus opraHM4ecKux BemeCTB». MOJEIH KPUCTATINYECKUX PEIIETOK METaJUIOB.
Komnekus metamioB ¢ pasHeIMUA (DU3HMUECKHUME CBOWCTBaMHU. B3amMoaeiCcTBHE METAIIIOB ¢ HEMETa-
Jamu (IMHKA C CEepOM, alIOMUHUS C MOJIOM), C pacTBOpaMM KHUCIOT U mienoueil. ['openue meramios
(uMHKa, JKene3a, MarHUS B KUCIOpoJe). B3aumonelicTBue a30THOW U KOHIICHTPUPOBAHHOW CEpHOM
KHCIJIOT ¢ Mebio. Koppo3usi MeTaiioB B pa3IMYHBIX YCIOBUSX W METOJBI 3aIIUTHI 0T Hee. Komtekius
pya. BoccranoBnenne wmenu wu3 okcuga wmeau (II) yrmem u BogopoaoM. ATIOMHUHOTEPMUS.
BzaumopneiictBust cynbgpara menu (II) c xenesom. CocraBieHue TrajibBaHUYECKUX 3JIEMEHTOB.
Onektponus pactBopa cynabhara meau (II). O6pasmsl mea0yHbIX MeTaIoB. Peakius okpamiMBaHus
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IUIAMEHHU COJIIMH IEJOYHBIX METaJUIOB. B3ammopeiicTBue IWUTUS M HATPUS C BOAOH U 3Munoguim
cnupmom. Bzaumooeiicmeue nampus c cepou. O6pa3upl metauioB |IA rpynmel. B3aumoneiicTeue
KajapLus ¢ BoAoW. ['opeHre marHus B BOJ€ U TBEPAOM yriekucioMm rase. KauecrBeHHble peakiuu Ha
KaTUOHBI MarHus, Kaiblus, Oapus. Peakyuu okpawueanus niamenu consamu memannos HA epynnul.
Hcnonvzosanue eudpoxcuoa meou (ll) 6 rauecmeennvix peakyusix opeaHuyeckux coeOuHeHuil.
[Tepexon xpomara B auxpomar u obpartHo. [lomyueHnue u uccienoBaHUE CBOMCTB TMIPOKCHAA XpoMa
(IIT). OxucnuTenbHbIe CBOMCTBA quXpoMara Kanus. OKuciumenbHvle C8OUCMBA NEPMAHSAHAMA KAUs
8 peakyusx ¢ OpeaHUYeCKUMU U HeopeaHuyeckumu coeouHenusmu. MoIenu KpUCTALTUYECKUX
peleToK noja, aiMasa, rpadura. B3pblB cMecn Booposa ¢ KUCIOpoAOM (rpemyuero rasa). ['openue
cepsl, hocdhopa u yris B kucinopojae. OdecrBeunBanre OpOMHOM(MOIHOM) BOJIBI ATUIICHOM. [ ajoreHsl
(mpocteie BemiecTBa). OKUCIUTENbHBIE CBOMCTBA XJIOPHOUM BOJbI. [loiydeHue coJISTHOM KHUCIOTHI U €€
cBoiictBa. [lomydyenue kucnopona. IlonydueHne OKCHUIOB TOPEHUEM MPOCTHIX U CIIOKHBIX BEIECTB.
B3aumopnelictBue cepbl ¢ MeTailaMu (JIIOMUHHEM, LIMHKOM, kene3oM). IlomyueHnue cepoBogoposaa u
CEPOBOAOPOIHOM KUCIOTHI, TOKA3aTeNbCTBO HaIU4uUs Cylbduia-uoHa B pactBope. CBolcTBa cepHOi
KACIOTBHL. Cxema NpoMbuluIeHHOU YCMAHO8KU GPAaKyuonHou nepe2onku 6030yxa. llomydyenue u
paszinoxenue xjopuaa ammonus. [lomydyenune okcuna azorta (V) peakuueil B3auMoOJeHCTBUS MEIU C
KOHIICHTPUPOBAHHOW a30THOM kucioTol. B3zaumoneiictBue okcuaa azora (1V) ¢ Bomoit. Paznoxkenue
HUTpaTa HaTpus, TOPEHHE YepHOro mopoxa. I'operue dochopa, pactBoperue okcunaa Gocdopa (V) B
BOJIE U HCCJIENOBAHHUE IOJYYEHHOTO pacTBOpa MHAMKATOpoM. Koiekuus OpUpOIHBIX COEIUHEHUH
yraepona. Kpucraminueckue perrerku anMasa u o rpadura.  Axcopbuust okcmma aszora  (1V)
akTUBHpOBaHHBIM yriieM. [lepexos kapOoHara B rugpokapOoHar u obdparHo. Komnekuuu npupogHbix
CHWJIMKAaTOB M MPOAYKIHMH CHUIUKATHON MPOMBINUICHHOCTH. B3anmoneicTBue KOHIEHTPUPOBAHHBIX
A30THOM M CEPHOM KUCIIOT, a TaK)Ke pa30aBICHHON a30THOM KUCIOTHI C MeAbI0. Peakyus «cepebpsanoco
3epkanay 051 MypasbuHot Kuciomol. BzauMoaeiicTBiue aMmmMmuaKka u MemulamMuHa ¢ XJopoBOJOPOAOM U
BOo/I0M. B3aumopelicTBue pacTBOpa TIMApPOKCHAA HATpusi ¢ aM(OTEPHBIM TMJIPOKCHAOM LMHKA WU
amomMuHus. OCyIIeCTBICHHE MTPEBPAILICHU:
1) Ca -CaO - Ca(0H),
P - P205 - H3P04 - Cag(PO4)2
CuCuO”™CuS04”Cu(0H),"CuO”Cu
C2H50H - CyH4 ™ CH3COH N CH3COOH

\

CH,OH—CH,0H
JlabopaTopHble onbIThl. O3HakOMJIEHME C OOpa3lamMu TNpeacTaBUTENedl  pa3HBIX  KJIAccoB
HEOPraHMYeCKUX BelecTB. B3anMonelcTBME MHOIOATOMHBIX CIHUPTOB M TJIOKO3bl C (DETMHIOBOM
KHIKOCTBIO. KadecTBeHHble peakumnm Ha HOHBI Fe’+ u Fed+. OsmakomieHme ¢ oGpasiamu
IpeJCTaBUTENeH pa3HbIX KJIACCOB OPraHMYECKUX BelecTB. B3aummoeiicTBue METaIoB ¢ pacTBOpaMH
KUCIOT U cojedl. O3HakoMieHHEe ¢ KoJulekuuell pya. O3nakomnenue ¢ KOMLeKYuel XUMUYECKUX
UCMOYHUKO8 MOoKa (bamapeliku, c8UHYO8ble AKKYyMYaIamopul u m. 0.). B3aumonelicTBue amOMHUHHUS C
pacTBopaMu KHUCJIOT W mienoyeil. IlomydueHne M u3ydyeHHe CBOWCTB THUIPOKCHAA aIFOMHHMSL.
KauecTBeHHble peakuuu Ha KaTuOHBI Memu. Pasnmokenue ruapokcuna menu (Il). Ilomydenwe wu
UCCIIEIOBAaHUE CBOWCTB TIHApOKcHAa LHMHKA. KauecTBeHHble peakIMM Ha TajJOre€HUI-UOHBI.
O3HakoMJIEHHE C KOJUIEKIMEW MPHUPOJHBIX COeAMHEHUH cepbl. KauecTBeHHbIE peakIuu Ha cylbdun-,
cynbdut- u cynbdar-annonsl. KauecTBeHHas peakuus Ha HIOH aMMOHUS. Pacnosnasanue Humpamos.
KauectBennas peakuust Ha Gochar-anuoH. [lomyuenue yriekuciaoro raza B3auMoIeCTBHEM MpaMopa
C COJISIHOM KHCJIOTOM M HccieoBaHHe ero cBoicTB. KadecTBeHHas peakiusi Ha KapOOHAT-aHUOH.
[Tonydyenne KpeMHHEBOW KHUCIOTHI B3aMMOJACHCTBHEM pacTBOpa CHIIMKATa HATpUS C CHIBHOMN
KHCJIOTOM. PacTBOpeHnEe KpeMHHEBON KUCIIOTHI B IIEJIOYH.
[IpakTuueckas padora Ne 3. TlonydeHnue ra3oB U U3y4eHHE UX CBOICTB.
[TpakTruueckas padora Ne 4. Pemenne skcriepuMeHTaNbHbBIX 33/1a4 IO OPraHuYeCcKON XUMHH.
[IpakTuueckas padora Ne 5. Pemienue sxcepuMeHTaIbHBIX 33/1a4 110 HEOPTaHMYECKOM XUMHH.
[IpakTuyeckas padora Ne 6. CpaBHEHHE CBOWCTB HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHECHHI.
[IpakTuueckas pabora Ne 7. ['eHeTnueckas CBSI3b MEXIY KJIacCaMH HEOPTaHUYECKHX M OPTaHHMUYECKUX
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BEILIECTB.

XuMus 1 00IIECTBO

XUMUS M MPOU3BOACTBO. XUMHUUYECKAs MPOMBIIIJICHHOCTh. XUMHUYECKass TeXHOJI0THSA. ChIpbe
I XMMHYECKOW TMPOMBIIUICHHOCTH. Bola B XMMHUYECKOHW MPOMBIIUIEHHOCTH. OHEpPrus s
XHMHYECKOTO Mpou3BOjJcTBAa. HayuHple TOPUHOMIOB XUMHYECKOTO IPOM3BOACTBA.  3allluTa
OKpYXaromiel cpeapl U OXpaHa TpyAa MPHU XMMHUYECKOM Mpou3BojCTBe. [Ipon3BoACTBO amMMHaka u
METaHoJia B cpaBHeHUU. buorexHosorus. HanorexHnonorusi.

XuMusgda M celbCKoe XxX03dAucTBO. OCHOBHBIE HANpPaBICHHUS XHUMHU3AIMU CEIbCKOIO
X03sUCTBA. YIOOpeHUs W WX KiIaccHUpUKanus. XUMUYecKas Meiuoparus mouB. [lecturuapl U ux
kiaccudukamnys. XuMu3aIus )KMBOTHOBOJICTBA.

XuMussT W npoOIEeMBl OXpaHbl OKpyxawimeid cpenabl. OcCHOBHbIC (aKTOPHI
XHMHYECKOTO 3arpsi3HEHHS OKpYKaroliel cpenpl. Oxpana arMoc(epsl, BOJHBIX PECYPCOB, 3eMEIbHBIX
PECYpPCOB OT XUMHUYECKOTO 3arpsi3HEHUS.

XuMusgd U TNOBCEAHEBHAs XH3Hb dYenoBeka. JlekapcrBa. Morwume W YUCTAILINE
cpelicTBa. XUMHUUYECKHUE CPEICTBA

TUTUEHBl W KOCMETUKU. MeEXIyHapoJIHas CHUMBOJIMKA MO YXOAY 3a TEKCTUJIbHBIMH H3JICIHUSIMU.
MapkupoBKa Ha YITaKOBKaxX MHIIEBBIX TPOIYKTOB U HH(GOPMAIIHS, KOTOPYIO OHA CHUMBOJIU3UPYET.
JlabopatopHbie ombIThl. O3HaKOMJIEHHE ¢ 00pa3laMu CpPeACTB OBITOBOM XHMHH M JIEKApPCTBEHHBIX
MperapaToB, H3y4YeHUEe WHCTPYKIIMA K HUM 110 MPABUIBHOMY U 0€30MacHOMY IpUMeHEHU0. M3yuenue
MEXIYHApPOJHON CUMBOJMKH IO YXOAY 3a TEKCTUJIbHBIMU H3JIETUSMHU U MapKHPOBKH Ha YIMAKOBKAX
MUIIEBBIX MPOTYKTOB.

JemoHcTpanuu. BumeodparMeHThl 1O NMPOM3BOJICTBY amMMuaka W MeTaHosia. Chadasl M apyrue
BHJICOMATEpHaAlIbl, WUIIOCTpUpYIOMKE Ono- © HaHoTexHosoruun. Kommeknus «MwuHepaabHbIC
ynoopenus». Komreknus nectunuaoB. BumeodparMeHTHl MO XHMHYECKOM MEIHOpAaIlMd II0YB H
XHMH3AIUU KUBOTHOBOJACTBA. BuaeodparMeHTBl W Claiabl AKOJOTMYECKOM TeMaTHKH. JlomaliHss,
aBTOMOOMJIbHASL aNTE€UYKH M alTeyka XHUMHYecKoro kaOumHera. KoOJUIEKIMS MOIOIIMX M YHCTSIIINX
CPEICTB.
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TemaTnueckoe miianuposanue 11 kiaace (mpoduib)

YMK non penakiueit O.C.I'abpuensn, U.I'. Octpoymos, C.1O ITonomapes.-M.:/Ipoda, 2014r. 3u B
HEll

Temarnyeckoe IaHUPOBaHUE IO XUMHU A7 11-To KiTacca cOCTaBICHO C y4eTOM pabodei MporpaMMbl BOCITUTAHUS
MBOY Kytynukckas COLI.

BocnuraTenpHBIN MOTEHIIMANT JaHHOTO YYEOHOTO IpeaMeTa O0ECHEeYMBACT PEaM3alfI0 CIICTYIONHNX IETEeBBIX
NPUOPUTETOB BocmuTaHus odyuatommxcs O00:

YCTaHOBJICHUE JOBEPUTECIBHBIX OTHOIICHUH MEKIY YYUTEIEM U €ro YUEHUKaMH, CIIOCOOCTBYIOUIUX MO3UTHBHOMY
BOCTIPUATHIO YYaIIUMHUCH TPEOOBAHUM U MPOCHO yUUTENs, IPUBJICUCHUIO X BHUMaHMs K 00CYKIaeMOl Ha ypOKe
nH()OpPMAITIH, aKTUBHU3AINH UX TI03HABATEIIFHOU NEATEIHPHOCTH;

moOy>XJeHHE MIKOJFHUKOB COONIIO/IaTh HAa YpPOKE OOMICTIPHHSTHIE HOPMBI TOBEACHHSA, NpaBHja OOIIEHHUS CO
crapmuMu  (YYUTENsIMH) ¥ CBEpCTHHKaMH  (0OydYarOmMMHUCS), TPUHIUNB y9e0HOW AWCHUIUIMHBI |
CaMOOpTaHHU3AaIINH;

BKJIIOUECHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE MOMOTalOT NOAIEPAKAaTh MOTUBALMIO AETEN K MOMYYEHUIO 3HAHUM,
HaJI)KUBAaHUIO MMO3UTUBHBIX MEKIMYHOCTHBIX OTHOILICHUH B KJIaCCE, IOMOTAal0T YCTAaHOBJICHUIO JOOpOKeTaTeIbHON
aTMochepsl BO BpeMs YPOKa;

opraHnusanus IHG(I)CTBB., HaCTaBHUYECTBA MOTHUBHUPOBAHHBIX U SPYJAUPOBAHHBIX YUalllUXCA Hall UX HEYCIIEBAIOIINUMHA
OJHOKJIaCCHUKAMH, JAaronICTro IMKOJbHHUKAaM COILIHAaJIbHO 3HAYHNMBbII OIIBIT COTPYAHUYECTBA U B3aMMHOH IIOMOIIH,

WHUIMMPOBAHHE W MONIEPXKKA HCCIEHOBAaTENbCKON AESITENbHOCTH INKOJIBHUKOB B paMKax peaau3ald HMHU
WHIUBUIYaTbHBIX W TPYNIOBBIX HUCCIEA0BATEIBCKUX MPOCKTOB, YTO AACT IIKOJIBHUKAM BO3MOXXHOCTH IPHOOpECTH
HaBBIK CAMOCTOSITEJIBHOTO DEIICHHST TEOPETHYECKOH MpoOJeMbl, HABBIK TEHEPUPOBaHHA U  OQPOPMIICHHUS
COOCTBEHHBIX HJCH, HABBIK YBAXUTEJBHOIO OTHOLICHHS K YYXXHM HAEAM, OQOPMIECHHBIM B padoTax Apyrux
uccleoBaTeNnei, HaBbIK MyOJIMYHOTO BHICTYIUICHUS MIepe]] ayJUTOPUEH, apryMEHTHPOBAHUS M OTCTauBaHUs CBOCH
TOYKH 3pEHUS.

Ne ypoxka Conepxanue yueOHOTO IpeaMeTa Kon-Bo
4acoB
TEMA 1. CTPOEHUE ATOMA

1-2 ATOM - ciiokHas yactuua. CTpoeHue aToMHOro sijipa. M3otomsl. 2

3 CocTosiHHE JIEKTPOHOB B aTOME 1

4 J7eKTPOHHbIE KOHPUTypallMi aTOMOB XMMHYECKHX 3JIEMEHTOB MaJbIX 1
MEPUOIOB

9) JJeKTPOHHBIE KOHPUTypallMi aTOMOB XMMHUYECKHX 3JIEMEHTOB OOJIBIINX 1
MEPUOOB.

6 [Tono>xeHne BOIOPOAA, TaHTAHOUI0B, aKTHUHOU/IOB B CUCTEME. 1

7-8 BaneHTHBIE BO3MOKHOCTH aTOMOB XMMUYECKHX 3JIEMEHTOB 2
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0-11

[Teproauueckuii 3aK0H

12 O60061IeHe 3HaHMI TT0 Teme. Pemenne 3agay.

13 Kontposbhas padota Nel ctpoenue aroma
TEMA 2. CTPOEHUE BEHIECTBA

1-4 (14-17) Xumudeckast CBsI3b

5 (18) Ennnas npupoia XMMHUYECKON CBSI3H.

6 (19) [MuOpuan3anust opOuTaIel U TEOMETPHUS MOJIEKYIL.

7 (20) Teopust CTpOCHUSI OPraHUUECKUX COCTMHEHUH.

8 (21) M3omepust. Buasl nzomepun

0 (22) [Tonmmmepsbl. Peakius moauMepu3anum

10(23) Peakuys MOIMKOHICHCAIIUU

11(24) 3y4yenue CBOWCTB moaumepoB.J1/o

12(25) [MpakTuyeckas padora Ne 1.

13-14(26-27)

JlucniepcHble cucteMbl. PacTBopbl

15-16 (28-29)

0O000menue TeMsl. Pelienue 3amau

17(30) KontponpHas padora Ne 2 cTpoeHHE BemecTBa
TEMA 3. XUMNWYECKHNE PEAKIINU
1-2 (31-32) Knaccudukanus XuMHUECKUX peakiuit
3-4 (33-34) OKMCIHUTENBHO — BOCCTAHOBUTEIIbHBIE PEAKIUU.
5 (35) Knaccugukarus xumuueckux peakuuit. JI/o
6 (36) TernoBble 3¢ (GEKTH U MPUUNHBI TPOTEKAHUS XUMHUYECKUX PEAKITHA.
7-8 (37-38) CKOPOCTh XUMHYECKHX PEaKIuit
0(39) [MpakTtuyeckas pabora Ne 2.

10-11 (40-41)

O6paTUMOCTh XUMUUYECKHUX PEAKITHA.

12-13 (42-43)

SJICKTpOJII/ITI/I‘-ICCKaSI JUCCoranusa

14 (44)

Peakiun HAYHOIME 10 KOHIIa

15(45)

Bonopoanslii moka3areib
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16-17 (46-47)

['vnponns conen

18 (48) ['vaposn3 opraHuYeCKUX COSTUHECHUN

19 (49) [MpakTuyeckas pabora Ne 3

20 (50) [ToBTopenue. Pemrenue 3amau.

21 (51) KonTtposbHast pabota Ne 3 XumMudeckue peakiuu
TEMA 4. BEIIIECTBA U CBOMCTBA

1-2 (52-53). |Kmaccudukanus HEOPraHUUECKUX BEIISCTB

3 (54) [MpakTuyeckas padora Ne 4.

4-5 (55-56) Knaccugukaiius opraHHueCKUX BEIIECTB

6 (57) [MpakTuyeckas padora Ne 5 .

7(58) OO01ast XapaKTEPUCTHKA METAIIOB

8(59) OO61re XMMUYECKHEe CBOMCTBA METAIIIIOB.

0(60) OKCHJIBI U TUAPOKCHUIBI METAIIIOB

10 (61) Koppo3sus meTamion

11 (62) Crioco0bI MoTydeHusI METAIIIIOB

12 -13(63-64)

DIIEKTPOIHN3

14-16 (65-67)

Mertannsl rnaBHbIX noarpymni (1-3 p.)

17 (68) MeTtasuibl MOOOYHBIX oArpyni. Mezp
18 (69) [{uHK,

19 (70) Xpom. Mapranern

20 (71) Keneszo

21 (72) 0O600mEeHNe

22 (73) KontponbHas padora Ne 4 meTasuibl
23-25 (74-76) |Hemerasisbl.

26(77) ["amoreHsI

27(78) X abKOTEHBI

28(79) CoeariHEHUS Cepbl
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29(80)

AzoT 1 pochop

30(81) Vriaepoa v KpeMHHI

31 (82) Ypok-ympaxHeHue 1o kiaccy «Hemeramiby.
32(83) KuciioTel oprannueckre 1 HeOpraHMIEeCKUe
33(84) CepHast KHCJI0Ta

34(85) A30THAsT KHCJIOTA

35 (86) OpraHuyYecKre KUCIOThI

36(87) 0O60011IeHIE TEMBI

37(88) Perenne 3amau

38(89) KonrpoasHas pabora Ne 5 HeMeTalIbl

39-40(90-91)

OcHOBaHUS OpPraHu4YCCKHUC U HCOPraHNn4CCKUe

41-42(92-93)

AM(bOTepHBIe OPraHu4CCKUC U HCOPraHN4ICCKUC COCANHCHMA.

43-44(94-95)

['eneTnyeckas CBA3b MEXIY KJIaCCAMH OPTaHUYECKUX U HEOPTaHUUYECKHUX
COe TMHEHUI

45(96) [MpakTtuyeckas padora Ne 6.
46(97) [TpakTideckas padora Ne 7.
TEMA 5. XUMUA B )KN3HU OBILIECTBA
1 (98) XUMHS 1 TIPOU3BOJICTBO
2 (99) XUMHSI U CEITbCKOE XO03SHCTBO.
3 (100) XUMHUSI U DKOJIOTHSL.
4 (101) [MpakTrueckas padora Ne 8
5(102) PesepBHOE Bpemst
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