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[MTOACHUTEJIBHA A 3AIINCKA

Pabouas mporpamma cpeanero (mojgHoro) oOuiero odpa3oBaHus IO XMMHMM COCTaBJieHa Ha
ocHoBe DenepanbHOro rocyIapcTBEHHOIO OOpa3oBaTENbHOrO CTaHAapTa 00Iero oOpa3oBaHHs U
aBTOpcKoi mporpammsl o xumun 10-11 kiaces! yrmyonenssiii ypoens O.C. I'abpuensna (poda,
2017 rom). B Hel Takke yYHMTHIBAIOTCS OCHOBHBIC HMJICM M TOJOKEHUs [IporpamMmpl pa3BUTHS U
(hopMUPOBaHUS YHUBEPCATHHBIX YIEOHBIX ACHCTBHIA ISl CPETHET0 00IIero 00pa3oBaHusl.

B paboueil mporpamme yriyOoieHHOTO YpPOBHS HPEIyCMOTPEHO HE TOJBKO pPa3BUTHE BCEX
OCHOBHBIX BHJIOB JIEATEIBHOCTH OOy4YaeMbIX, NPEACTABICHHBIX B IpOrpaMMmax s HadalbHOTO
o0IIero ¥ OCHOBHOrO OOIIero o0pa3oBaHHA, HO W TaKUX BHUAOB JEATEIbHOCTH, KOTOPHIE
00ECTeYnBaOT  peAM3aluI0  MPOSKTUPYEMO  00pa30BaTeNbHOW  TPAGKTOPWUH, CBSI3aHHOH C
yriayOleHHbIM u3ydeHueM XuMud. OJHAKO CcoJAep)KaHuWe JaHHOW pabouell MporpaMMbl HMeEeT
0cOOEHHOCTH,  OOYCIIOBJIIGHHBIC,  BO-TIEPBBIX,  MPEIMETHBIM  COJACPKAaHHEM,  BO-BTOPBIX,
MICUXOJOTHYECKUMH BO3PACTHBIMU OCOOCHHOCTSIMH 00Yy4aeMbIX, B-TPEThUX, C 3aJa4aMi MPO(UILHOM
MOJTOTOBKM K OOYYEHHMIO B BBICHICH IIKOJE, B KOTOPOM XUMHS SBIACTCS NPOPHINPYIOIIEH
UCLIUIIITUHOH.

[lpr u3y4yeHMHM XWUMUH, TOE€ BEAYUIYIO pPOJIb MTPAET IMO3HABaTEJIbHAs ACATEIBHOCTh, B TOM
YHCclie W HKCIEPUMEHTaJbHas, OCHOBHBIC BHJIbI Y4€OHOU AESITENbHOCTH OOYyYalolUuXcs Ha YPOBHE
y4eOHBIX NEHCTBUN BKIIOYAIOT YMEHUS XapaKTepU30BaTh, OOBICHATDH, KIACCU(PUIIMPOBATH, OBIAIETh
METOJIaMU HAY4YHOTO TIO3HAHMs, IUIAHUPOBATh W TPOBOJUTH XHUMHUYECKUH OSKCIEPUMEHT U
MHTEPIPETHPOBATH €TO PE3yJIbTAThl, HOJHO U TOYHO BBIPAXKATh CBOM MBICIH, apTYMEHTHPOBATH CBOIO
TOUKY 3p€Hus1, paboTaTh B rpyIIe, NPeACTaBIsATh U COOOIATh XUMUUECKYIO MH(OPMAIUIO B YCTHON U
MUCbMEHHOM popme u Ap.

OpHoil M3 BaxHeWmMX 3agay oOOy4yeHMs B CpeAHEH WIKoJe SBISIETCS MOJArOTOBKA
00yJaroImuxcs K 0CO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U NPOPECCHOHATHHOTO MyTH.
OOyuaromnyecss JOJKHBI HAyYUThCS CaMOCTOSITEIbHO CTAaBUTh LEAM W ONPENeNsATh IyTH UX
TOCTIDKEHUSI, HCIOIb30BaTh IMPHOOPETCHHBI B IIKOJIE OMBIT JEATEIBHOCTH, KOTOPBIA OyneT
CIOCOOCTBOBATh YCIHEIIHOMY MOCTYIJICHUIO M O0y4YeHHMIO B MPO(QUIBHOM BY3€, BHIOOPY Ipodeccu,
JTOCTHKEHHIO KEJIaeMbIX pe3yJIbTaToOB B MpodecCuoHaNIbHOU chepe.

CornacHo 00pa30BaTeNbHOMY CTaHAAPTY 21d6HblE Yeau CPEAHEro 00Iero oopa3oBaHMsL:

1. (hopMHpOBaHUE 1IEJIOCTHOTO MPECTABIEHUS O MUPE, OCHOBAaHHOT'O Ha NMPUOOPETEHHBIX
3HaHUAX, YMEHHSIX U CII0CO0axX NesTeTbHOCTH;

2. NpUOOpETEHNE  OMbITa PAa3HOOOpPA3HOM  AESITENBbHOCTH, ONbITA MO3HAHUS U
CaMOIIO3HAHUS;

MOJIFOTOBKA K OCYHIECTBJIEHHUIO OCO3HAHHOTO BbIOOpa MHANMBUYaTIbHOM 00pa30BaTeIbHON WK
npoeCCUOHATLHON TpaeKTOpuU. bonbIIoil BKJIaA B JOCTHXKEHHME ATHUX LeJed CpeaHero oOIero
00pa30BaHMs BHOCUT U3YUEeHUe XUMUU HA YelyDIeHHOM YPOosHe, KOTOPOE NPU38aHo ooecnedums:

. ¢dbopMHpOBaHHE CHUCTEMbl XWMHYECKHX 3HAaHUH KaK KOMIIOHEHTa HE TOJIBKO
€CTECTBEHHOHAYYHO! KapTHUHBI MUpPa, HO U HAYYHON KapTUHBI MUPA;
. pa3sBUTHE JIMYHOCTH OOYYaIOUIUXCSA, MX HMHTEUICKTyalbHOE W  HPaBCTBEHHOE

COBEPIICHCTBOBaHME, (OPMUPOBAHWE Yy HUX TyMaHUCTHYECKMX OTHOIIEHHWA ¥ JKOJIOTHYECKH
11€J1ecO00pa3HOro MOBEJCHUS B OBITY U TPYAOBOW AEATENbHOCTH;

. BBIPAaOOTKY y OOYYarOIIMXCsl TMOHUMaHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHHU
XMMHHU, a Takxke (OPMHPOBAHHE y HHUX OTHOIIEHUS K XUMHHM KaK BO3MOXKHOHM oOmactu Oymyruei
poeCCHOHATTFHON JeSITETPHOCTH WIIM JICSITETbHOCTH, B KOTOPOM XWMHYECKHE 3HAHUS HMEIOT
npoMINPYIOMINHN CTATYC;

. (bopMUpOBaHHE HABBIKOB SKCHEPUMEHTAIbHOM M HCCIEAOBATEIbCKON NEATEIbHOCTH,
YCIICHIHOTO YYaCTHs B MyOJIMYHOM MPECTABICHUN PE3YJIbTATOB TAKOU JEATEIbHOCTH;



. BO3MOXHOCTE Yy4daCcTusd B XHUMHYCCKUX OJUMIIHAAax pPasiIuYdHBIX ypOBHefI B
COOTBCTCTBHHU C KCJIACMBIMU PC3YJIbTATAMU U aIIeKBaTHOfI OHGHKOﬁ COOCTBEHHBIX BOBMO)KHOCTeﬁ;

. (dhopmupoBaHre YMeHHI 0€30MacHOr0 OOpalleHHs] C BEIICCTBAMH, HCIOJIb3YEeMBbIMH B
OBITY M IIPOU3BOICTBEHHOH cepe;
. YMEHUE OOBSICHATh OOBEKTBHI M IPOIECCHl OKPYXKAWIIEH Ccpelbl — TMPUPOIHOM,

COLMAJIbHOM, KYJIbTYPHOM, TEXHUYECKOM, — HCMOJb3Ysl IS 3TOT0 XUMUYECKUE 3HAHUS,

* IOHMMaHUE IIEHHOCTH XHUMHUYECKOTO $3bIKa, BBIPAKCHHOTO B BepOAJbHOW W 3HAKOBOMU
¢dopmax, KaK COCTaBHOM 4YacTH pPEYEBOM KyJIbTYphl COBPEMEHHOI'O CIICI[HAJIUCTa BBICOKOM
KBaTM(UKAITIH.

OO0m1as xapakTepucTuka y4eOHOro Kypca

OcoOeHHOCTH COAep)KaHusl YIIyOJIEHHOTO OOYYEeHHsT XMMHUH B CpeAHed (IIOJHOW) MHIKOJe
oOycCIIOBIIEHbI ~ cnenu(UKO XMMHM KakKk HayKd M IIOCTaBJICHHbIMU IeisiMu. OCHOBHOM
COJIEPIKATEIIbHOM 3a7]a4€il XMMHHU SIBJISIFOTCS U3YUYEHUE COCTaBa U CTPOCHHMS BEIIECTB, 3ABUCUMOCTH UX
CBOWMCTB OT CTPOCHHMS, TOJY4YEHHE BEIIECTB C 3aJaHHBIMU CBOWCTBAMH, HCCJIEAOBaHHUE
3aKOHOMEPHOCTEM XMMHUYECKUX PEAKIMWA W NMYTEH YNPABIEHUS WMH B LENAX MHOJYYEHUS HYKHBIX
o0IIecTBY BEIIECTB, MaTepuanos, Hepruu. llosTomy B pabodeil mporpamMMe MO XHMHH HAILIU
OTPaXKEHUE OCHOBHBIE COJEPKATEIbHbBIC TUHUHN:

. «BermecTB0» — 3HAHMS O COCTABE M CTPOSHUH BEILIECTB, UX BAKHEUIINUX (HPU3UUYCCKUX U
XAMHYECKHX CBOMCTBAX, OMOJIOrMYECKOM JICHCTBHU,

. «XUMHYECKass peakius» -— 3HaHUSA 00 YCIOBHUSX, B KOTOPBIX MPOSBISIOTCS
XUMHUYECKHUE CBOMCTBA BEIIECTB, CIIOCO0AX YMPABICHHUS XUMHUUYECKUMU TIPOIIECCAMU;

. «IIppuMeHeHnEe BENIECTB» — 3HAHUS W OINBIT MPAKTUYECKOM ACATEILHOCTH C
BEIICCTBAMH, KOTOpbIE HaWOOJiee YacTO YHOTPEONSAIOTCS B IOBCEAHCBHOW JKWU3HHU, IIIHPOKO
WCIIOJIB3YIOTCS B IPOMBIIIJIEHHOCTH, CEJIbCKOM XO035ICTBE, HA TPAHCIIOPTE;

. «[lomyuenne BemecTB» — 3aKOHOMEPHOCTH OpraHM3alud M (QYHKIIMOHUPOBAHHUS
BOKHEUIINUX XUMUYECKUX IIPOU3BOJICTB;
. «SI3BIK XUMUN» — CHUCTEMA BaXHEUIIUX MOHATUNA XMMHUHU U TEPMHUHOB, B KOTOPBIX OHU

OIMCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYeCKUX BEIIECTB, T. €. HUX Ha3BaHHs (B TOM 4HCIE U
TPUBHAJBHBIE), XUMHUYECKHE (OPMYIIBI W YpaBHEHHS, a TaKKe NpaBWiia MepeBoaa HMHPOpMaIuu C
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XMMUU M 00paTHO;

. «KonnyecTBeHHBIE OTHOUICHUS» — CHUCTEMa pPACUYETHBIX YMEHHH W HaBBIKOB IS
XapaKTEepUCTUKH B3aMMOCBS3M KAauyeCTBEHHOW M KOJIMYECTBEHHOW CTOPOH XHMHMYECKHX OOBEKTOB
(BemiecTB, MaTEpPUAIIOB U TIPOIIECCOB);

. «Teopust M TpakTHKa» — B3aHUMOCBS3b TEOPETHUECKUX 3HAHUM U XUMHUYECKOTO
HKCIIEPUMEHTA, KaK KPUTEPUsI UCTUHHOCTH M UCTOYHHKA TTO3HAHUSI.

MecTto npeamera B y4eOHOM IJIaHE

@®enepalibHbIl TOCYIapCTBEHHBIH 00pa30BaTEIbHBIM CTaHAAPT MpPEAyCMaTpUBAeT H3ydeHUE
Kypca XMMHH B cpenHed (MOJNHOM) IIKoJe Kak COCTaBHOM YacTH MpeaMeTHOH oO0iactu
«EcTecTBeHHOHAYYHBIE TTPEIMETHI.

B basucHom y4yeOHOM maHe cpegHei (MOJHOM) INKOJBI XWMMHUS BKJIIOYEHA B paseln
«Conepxanue, (opMupyeMoe yYacTHHKaMH oOOpa3oBaTeIbHOTO Tporeccay. JlanHas pabouas
nporpaMMa TMpeAHa3HayeHa s OOYyYaloluXcs, KOTOpble BBIOpaIM XHMHIO JUIi HM3y4eHHS Ha
yriayOJI€eHHOM YpPOBHE.

Ota mporpamma Mo XMMHH JJIsl CpelHero (MOJHOTo) o0Iero oopa3oBaHus Ha YriyOJIeHHOM
YpOBHE cOCTaBJieHa 13 pacdeta 3 yaca B Heaelnto (210 gacoB 3a Ba roja oOy4eHus ).

Pazpnen 1. INTAHUPYEMBIE PE3YJIBTATHI U3YUYEHUSA YUYEGBHOI'O TIPEIMETA
«XUMUSA» HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUSA

JlesTenbHOCTh y4HTENsT B OOYYeHHMM XWMUU B cpelHed (TONMHOM) MIKoJie MOJKHAa OBITh
HaIpaBJieHa Ha TOCTH)KEHUE 00YUaIOIIMMHUCS CIAEAYIOUINX JIUYHOCHHBIX PE3Y1bIaAno6:.

. B IICHHOCTHO-OPUEHTAIIMOHHOW cdepe — 0co3HaHue pOCCUICKON TpakIaHCKOM
UJCHTUYHOCTHU, TAaTPUOTU3MA, YYBCTBA FOPAOCTH 32 POCCUICKYIO XUMUYECKYIO HAayKY;



. B TpyAoOBOWM cdepe — ecomosHocmb K OCO3HAHHOMY  BBIOOPY  JalIbHEHIIEH
o0pa3oBaTeNbHOM TPAGKTOPUM B BBICHICH INKOJNE, T/A€ XUMHUS SBISIeTCSs MNpoduIMpyrome
JUCIUILINHOM;

. B I03HABATEJIbHOH (KOTHUTHUBHOW, WHTEIUIEKTYaJIbHOW) cdepe — ymenue ynpaBisiTh
CBOCH IMO3HABATEIbHON JAEATEIbHOCTBIO, 20MOBHOCHb U CHOCOOHOCHb K 00pa30BaHUIO, B TOM 4YHCIIE
caMo00pa30BaHUIO, HAa NPOTSIKEHUM BCEH JKU3HU; CO3HATEJIBHOE OTHOIIEHHWE K HENPEPHIBHOMY
00pa30BaHUIO Kak YCIIOBUIO YCHEIIHOU npodeccuoHanbHOM u 001IeCTBEeHHOM
IESATENbHOCTH; (hopMUposaHue HaBBIKOB JKCIIEPUMEHTAIILHON 51 UCCIIEN0BATEIbCKON
NEeSATENbHOCTH; yyacmue B MyOIMYHOM MpEACTaBICHUHN pe3ynbTaTOB CaMOCTOATEJIbHOU
MO3HABATENBHON JIEATENIbHOCTH; yuacmue B TMPOQUIBHBIX OJUMIIMAAAX pPa3MYHBIX YypPOBHEH B
COOTBETCTBHH C JKEJIAEMBIMU PE3YJIbTATAMU U aICKBaTHOM CaMOOLIEHKOM;

. B chepe cOepexeHUs 3A0POBbSI — npuHAmMUe U peanu3ayus UEeHHOCTEH 310pOBOTO U
Oe3omacHoro oOpasza KHU3HH, Henpusmue BPEAHbIX TPUBBIYEK (KypeHHs, YMOTpeOJeHUs ajKOroJs,
HAapKOTUKOB) Ha OCHOBE 3HAHHM O CBONCTBaX HAapKOJIOTMYECKMX U HApPKOTUYECKUX BEILECTB;
COOJII0/ICHHE MTPABUII TEXHUKH 0€301acCHOCTH MPH paboTe C BEUIECTBAMH, MaTEpPUAIaMHU U TPOLIECCaMU
B yueOHOU (Hay4HOM) TabopaTOpUH U Ha IPOU3BOCTBE.

Memanpeomemmeple pe3yibmamsl OCBOCHHS BBIITYCKHHUKaMHU CpeHEH (ITOJTHOI) KO Kypca
XUMUU:

. UCNOIb306aHUe YMEHUN U HABBIKOB PA3JIMYHBIX BUIOB IIO3HABATEIBHOMN JEATEIBHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO-MH(OPMAIMOHHBIM aHaau3, HaOIoJeHHe,
U3MEpEHUE, MPOBEACHUE 3KCIEPUMEHTAa, MOJIECIMPOBAHUE, HCCIEAOBATEIbCKAs JEATEIbHOCTh) IS
M3Yy4YEHUs Pa3IMYHBIX CTOPOH OKPYXaroILEel NeHCTBUTEIbHOCTH;

. 871adeHue OCHOBHBIMA HHTEIUICKTYaJIbHBIMU OIEpanusMu: (HOPMYITHPOBKA THUIOTE3HI,
aHallM3 M CHUHTE3, CPaBHEHHME M CHCTeMaTu3alus, O0O0OIIeHHEe M KOHKPETHU3allMsl, BBIIBICHUE
IIPUYMHHO CIIEJCTBEHHBIX CBS3€H U ITIOMCK aHAJIOrOB;

. no3znanue 0ObEKTOB OKPYXKAIOIIET0 MUPa OT OOIIETo Yyepe3 0COOEHHOE K €TMHUYHOMY

. VMeHue TEHEpUpOBaTh HWJEW U ONPENCNSITh CpEeACTBa, HEOOXOAMMBIC ISl HX
peanu3alnuy;

. YMeHue OTIPpEACNATh LeNu M 3aJaud JesTeIbHOCTH, BbIOMpaTh CpeJICTBA peanu3aluu
[[eTH ¥ TPUMEHSATh UX Ha IPAKTHKE;

. UCNOIb306aHUE PABTUYHBIX HWCTOYHUKOB JIJISl TMOJIYYEHUS XMUMHYECKOW HWH(OpMaiuu,

INIOHUMAHHUE 3aBUCUMOCTH COACPKAHUA U (bOpMLI MNpEaACTaBJICHUA I/IH(I)OpMaI_II/II/I OT 1elen
KOMMYHHKAIIUU U aapecara,

. VMeHue POAYKTUBHO OOIIAThCS M B3aUMOJICHCTBOBaTH B IMIPOIIECCE COBMECTHOM
NESTeTbHOCTH, YYWTBHIBATh TO3UIMH JPYTHX YYACTHHKOB JESTENBHOCTH, d(PPEKTHBHO pa3periath
KOH(QJINKTBI,

. 20MOBHOCMb N CIIOCOOHOCTh K CaMOCTOSTEIbHOM HH(OPMaNMOHHO-TIO3HABATEIbHON

NeSTeNbHOCTH, BKIIOYas YMEHHME OpPUEHTHPOBATHCA B pa3IMYHBIX MCTOYHHMKAX HWH(POpMAINH,
KPUTHYECKH OILIEHMBAThb M HHTEPIPETHPOBaTh HHGOPMAIMIO, TOJIY4aeMyl W3 pa3IMYHbIX
HCTOYHUKOB;

. YMeHue UCTIONb30BaTh CPeACTBa UH(POPMALIMOHHBIX ¥ KOMMYHUKAIMOHHBIX TEXHOJIOTHI
(manee — U KT) B pemeHuM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHM3ALMOHHBIX 3a]ad C
coOroiecHueM TpeOOBaHUN SPrOHOMHUKH, TEXHUKM O€30MacHOCTH, TMTHEHBI, pecypcocOepekeHus,
MPAaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOH 0€3011acHOCTH;

. gnadenue SI3bIKOBBIMU CPEACTBAMM, B TOM UHCJIE U SI3bIKOM XMUMHH, — YMEHHUE SICHO,
JIOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pPEHMS, UCIOJb30BaTh a/IeKBATHBIE S3BIKOBBIE CPEICTBA, B
TOM YHUCJI€ U CUMBOJIbHBIE (XUMHUECKHUE 3HAKH, (POPMYIIBI U YpaBHEHHUS).

Ilpeomemnvimu pesynomamamu V3y4eHUss XUMHM Ha YIIyOJIEHHOM YpOBHE Ha CTYIEHHU
cpenHero (MOTHOT0) 00IIero 00pa30BaHUS SBIISIOTCS:

1. 3HaHUe (NOHUMAaHUue) XapakmepHvlX NPUSHAKOS 6ANICHEUUUX XUMUYECKUX HOHAMUL.
BELIECTBO, XMMHMUYECKUU JJIEMEHT, aTOM, MOJIEKyJla, OTHOCHTEJIbHbIE aTOMHbIE M MOJEKYJsSpHbIE
Macchl, WOH, H30TOMNbI, XMMHYECKas CBs3b (KOBAJCHTHAs TMOJIIpHAs M HEMNOJSApHAs, WOHHA,
METAJUINYECKas, BOAOPOAHAsA), SJICKTPOOTPULATENBHOCTh, aJUIOTPONMSA, BaJEHTHOCTh, CTEIEHb
OKHCJICHHS, MOJIb, MOJIIpDHAs Macca, MOJSPHBIM 00beM, BelIeCTBAa HMOHHOTO, MOJICKYJISPHOTO H



HEMOJIEKYJISIPHOTO CTPOEHHMSI, PACTBOPBI, AJIEKTPOJIUTHI M HEIIEKTPOJIUTHI, SJICKTPOIUTUYECKAS
JUCCOLMAIUs, TUAPOIN3, OKUCIUTEIh U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, 3JIEKTPOIU3,
CKOPOCTh XMMHYECKON peaklWu, KaTalu3aTopbl M KaTallu3, OOpaTHUMOCTb XMUMHUYECKHUX peaKlui,
XUMHYECKOE PAaBHOBECHE, CMEIICHUE PaBHOBECHUs, TEIJIOBON d(D(EKT peakiuu, yriiepoaHblid CKENeT,
(GbyHKIIMOHATBHAS TpyINa, U3oMepus (CTPYKTypHas U MPOCTPAHCTBEHHAs) U TOMOJIOTHS, OCHOBHbBIC
TUTBI (COSAMHEHMSI, PA3JIOKEHUS, 3aMEIICHUs, OOMeHa), BHUABI (TUAPUPOBAHUS U JIETHIPUPOBAHUS,
ruapaTalMu W JeTHApaTalliy, MOJUMEpHU3alli U JACTOJIMMEpPU3alud, [OJIUKOHJICHCAIIUH U
M30MEpHU3aliy, KaTAIUTUYECKHE W HEKaTaJUTUYECKHe, TOMOT€HHbIE M TEeTEPOreHHbIe) U
pazHOBUAHOCTH ((hepMeHTaTUBHBIC, TOpEHUs, dTepUuUKaAINKN, KPEKUHTra, pU- (POPMHUHra) peakuui B
HEOPraHUYECKOM 1 OpraHN4ecKOi XUMHHU, TOTUMEPbI, OMOJIOTHYECKH aKTUBHBIE COCTUHEHUS;

2. BbISIBIICHUE B3AUMOCEA3U XUMUYECKUX NOHAMUL JUIA 00BsICHEHUS CcoCTaBa, CTPOCHMUA,
CBOMCTB OTACIBHBIX XUMHNYCCKHUX 00BEKTOB U HBJIGHI/II;'I;
3. NPpUMEHEHUE OCHOBHbLLX NOAOHCEHULT XUMUYECKUX meopuﬁ: TCOpHU CTPOCHHUSA aTOMa U

XUMHYecKoH cBs3H, [lepuonuyeckoro 3akona u [lepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, TEOpUU 3JIEKTPOIUTHUECKON JUCCOLMALMM, TPOTOHHON TEOPHH, TEOPUU CTPOCHHUS

OpPraHUYECKUX COCJAMHEHHUH, 3aKOHOMEPHOCTEH XWMHYECKOW KUHETHKM — JUIs aHallu3a COCTaBa,
CTPOCHHMS M CBOMCTB BEIIECTB U MPOTEKAHUS XUMHUYCCKUX PEaKIIN;

4. VMeHue  Kiaccuguyuposams HEOPraHUYECKUE W OPraHWYeCKHe BelIecTBa 10
Pa3IMYHBIM OCHOBAHUSM;

5. VCMAaHoBNeHue — 83auMOcCssizell MeXKIy ~ COCTaBOM,  CTPOCHHMEM,  CBOMCTBaMH,
MIPAKTUYCCKUM MPUMEHEHHEM U TIOJTyYCHUEM BaKHEUIITUX BEIIECTB;

6. 3HAHUe OCHO8 XUMUYeCKOU HoMeHKIamypsl (TPUBHAIBHON M MEXAyHapOAHOH) H
YMEHHE Ha3BaTh HEOPTaHUIECKHUE U OPraHNYECKHE COCTMHEHUS 110 (opmysie 1 Ha000pOT;

7. onpeodeneHue: BaJCHTHOCTH, CTCIICHU OKHUCIICHUS XHUMHYECKHX 3JEMEHTOB, 3apsioB

HMOHOB; BHJOB XHMMUYECKHUX CBSI3€M B COEAMHEHUSAX M THUIIOB KPUCTAIMYECKHX PEIIETOK;
IIPOCTPAHCTBEHHOI'O CTPOEHUS MOJIEKYJ; THIIA THIPOJIM3a U XapaKTepa Cpelbl BOIHBIX PacTBOPOB
COJICH; OKUCIIUTENSI U BOCCTAHOBUTENIS; OKUCICHHUSI M BOCCTAHOBJICHHUS; NPUHAJICKHOCTH BEIIECTB K
Pa3IMYHBIM KJIACCAM HEOPraHMYECKHX M OPraHMUYECKUX COECIMHEHUH; TOMOJIOIOB U U30MEPOB; TUIIOB,
BHJIOB U Pa3HOBHIHOCTEN XUMHUYECKUX PEAKIMI B HEOPraHMYECKOM U OPraHNYECKOW XHUMMUH;

8. VMeHue xapakxmepu3oeams. S-, P- 1 J-3JIEMEHTHI 110 UX MoyiokeHuto B Ilepuonnyeckoit
cucteme J[. . MenpaeneeBa; oOiue XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB M
HEMETAJJIOB; XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX M OpPraHMYECKHX
COCJIMHCHMI B IJIaHE 00IIEro, 0OCOOCHHOI0 U €JMHUYHOTO;

1. o0vsAcHeHue: 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB M WX COEAMHEHHUIl OT
nosioxkeHus seMenTa B [lepuonnueckoit cucreme [[. . Menneneesa; npupoasl XUMHUYECKOW CBS3H
(MOHHOM, KOBaJEHTHOM, METaJUIMYeCKOM, BOJOPOAHOI); 3aBUCUMOCTH CBOICTB HEOPraHMYECKUX M
OpPraHMYECKUX BEIIECTB OT HX COCTaBa M CTPOEHUS; CYIIHOCTH H3YYEHHBIX BHUJOB XHUMHUYECKHUX
PeaKIMii: JIEKTPOTUTUYECKON JUCCOIMALMU, HOHHOTO 0OMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX;
BJIUSIHUSL PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKklMM U Ha CMELIEHUE XUMHYECKOIO
pPaBHOBECHSI; MEXAHU3MOB IIPOTEKAHUS PpEAKUUH MEXAYy OPraHM4eCKUMH M HEOpraHMYECKUMU
BElIECTBAMH;

2. VMeHue: COCTaBJIATb YPABHEHMSI OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN C
MOMOIUIBI0 METO/Ia 3JIEKTPOHHOro OajaHca; MPOBOAUTH pacueThl MO XUMHUYECKUM (opMmynaMm Hu
YpaBHEHMSM; IPOBOAUTh XMMHUYECKMH SKCIEPUMEHT (JabopaTopHble M TNpaKkTHYeCKue paboThl) C
coOroieHreM TpeOOBaHUM K MpaBWJIaM TEXHUKU 0€30IaCHOCTH MpH paboTe B XMMHUYECKOM KaOuHeTe
(;mabopatopun).

BpinycKHUK Ha yriry0JIeCHHOM YPOBHE HAYYUTCSH:

. [IOHUMATh XUMHYECKYI0 KapTUHY MHpPa KaK COCTAaBHYIO 4YacThb ILIEJIOCTHOM Hay4yHOH
KapTHUHBI MUDA;
. pPacKpbIBaTh POJb XMMUU U XUMHUUYECKOIO IPOU3BOJCTBA KAK IIPOU3BOAUTEIILHON CUJIBI

COBPEMEHHOTO OOIIECTBA;
. (dhopMynMpoBaTh 3HAUEHUE XUMHUU U €€ JOCTHKEHHI B MOBCEAHEBHON KU3HU YEJIOBEKA;



. YCTaHABIIMBATh B3aUMOCBSI3U MEXKIYy XUMUEH U JPYTMMU €CTECTBEHHBIMU HAyKaMU;

--- (hopmymnupoBath [lepuoamaeckuii 3akoH JI. 1. MenneneeBa U 3aKOHOMEPHOCTH U3MEHEHUH
B CTPOCHHHM U CBOWCTBAX XUMHYECKHX JIEMEHTOB U OOpa30BaHHBIX HMHU BEIECTB HAa OCHOBE
[Tepuonuueckoil cuctemsl Kak rpaduueckoro orodpaxkenus [lepuoandeckoro 3aKoHa;

— (popmynrpoBaTH OCHOBHBIE TMOJOXKEHUS TEOPUM XMMHUYECKOTO CTPOCHHUS OPraHMYECKUX
coequHeHnil A. M. bytiepoBa, packpbeIBaTb OCHOBHBIE HAIPABJICHUs ATOM YHUBEPCAIbHOU TEOPUH —
3aBUCUMOCTH CBOMCTB BEILIECTB HE TOJIBKO OT XHMMHUYECKOrO0, HO TaKX€ U OT DJIEKTPOHHOTO M
IIPOCTPAHCTBEHHOI'O CTPOEHUs M WUIIOCTPUPOBAaThH MX IPUMEpaMU W3 OPraHUYECKOW W
HEOPraHUYECKOU XUMUU;

— apryMEeHTUPOBATh YHUBEPCAIbHBIA XAPAKTEp XUMUUECKUX MOHATHUI, 3aKOHOB U TEOPUH IS
OOBSICHEHUSI COCTaBa, CTPOSHUS, CBOMCTB M 3aKOHOMEPHOCTEH OOBEKTOB (BELIECTB, MAaTEPUANIOB U
MIPOLIECCOB) OPraHNYECKON U HEOPraHUYECKOU XHUMHUH;

— XapakTepu3oBaTh S-, P- U J-3JIEMEHTHI 110 UX NOJI0KEHUIO B Ilepuonnyeckon cucreme /I. U.
MeHnpeneena;

— KJaccu(UIUpOBaTh XMMHUYECKHE CBSI3M M KPUCTAUIMYECKHE PELIETKH, OOBSICHSITH
MEXaHU3Mbl X 00pa30BaHUSl W JOKa3bIBaTh €AUHYIO MPHUPOAY XUMHUYECKHX CBSA3€H (KOBAJIEHTHOM,
WOHHOM, METAJTMYECKO, BOJIOPOTHOM);

— OOBSCHATH MPHUYMHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE MPUPOJBI SBICHUN H30MEpUH,
TOMOJIOTHH, aJUIOTPOIINH;

— KJIaccu(UUUPOBAaTh XUMUYECKUE PEaKIUd B HEOPTraHMYECKOW M OPraHHMYeCKON XUMUU IO
Pa3IMYHbIM OCHOBAHUSAM U YCTAHABIMBATh CHEIU(PUKY TUIIOB peakLUil OT 00ILEro yepe3 0COOEHHOE K
€AMHUYHOMY;

— XapaKTepU30BaTh I'MIPOIN3 KaK CHEU(PUUHBII OOMEHHBIN MTPOLIECC U PACKPHIBAThH €TI0 POJIb
B JKMBOUW U HEXUBOH IPUPOJE;

— XapaKTepu30BaTh DJJIEKTPOJIU3 KaK CHEUU(PUYHBIA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
MIPOLIECC U €T0 MPAKTUYECKOE 3HAYCHUE;

. XapaKTEepPU30BaTh KOPPO3UIO METALIOB KAaK OKHUCIMTEIBHO - BOCCTAaHOBUTEIBHBIN
IpoIiecc U npejyiaraTb CnocoObl 3alUThI;

. ONMCHIBATh MPUPOJY MEXAaHM3MOB XHMHUYECKUX pEaKIUi, MPOTEKAIOIMNUX MEXIY
OpPraHMYECKUMU U HEOPTaHNYECKUMHU BEILIECTBAMU;

. KJIaCCU(UIUPOBATh HEOPraHWYECKME M OpPraHMYecKUE BEIIEeCTBA IO Pa3IU4YHbIM
OCHOBAHUSIM;

. XapaKTepu30BaTh 00IME XMMUYECKHE CBOMCTBA BaXKHEUIIINX KJIACCOB HEOPTaHUYECKUX
Y OPraHMYECKUX COEJUHEHUH B MJIaHe OT OOIIEro Yepe3 0COOCHHOE K €AMHUYHOMY;

. HCIIOJIb30BaTh 3HAKOBYIO CHCTEMY XMMMUECKOTO SI3bIKa JUIsl OTOOpa)KEHHsl cOcCTaBa
(xumuueckue GopMysibl) U CBOMCTB (XMMUYECKHE YPABHEHUS ) BEIIECTB;

. HCIIONB30BaTh IIPABWJIA WM HOPMBI MEXAYHApOJHOW HOMEHKJIATYphl ISl Ha3BaHHUU
BElIEeCTB MO ¢GopMynaM U, HaoOOpOT, AT COCTABICHHUS MOJEKYISPHBIX M CTPYKTYPHBIX (hopMys
COCIMHCHHH 10 UX Ha3BaHUSIM,

. 3HATb TPUBHUAJIIBHBIC HA3BAHUA BO)XHEHIIUX B OBITOBOM U MMPONU3BOACTBCHHOM
OTHOIICHHUU HEOPTAHNYCCKUX U OPTaHUYCCKUX BEIICCTB,
. XapaKTCPU30BaTh CBOﬁCTBa, MOJIYUYCHHUEC U NPUMCHCHUC Ba)KHEHUIITHX Hpe,[[CTaBI/ITCJIeﬁ

TUTIOB W KJIACCOB OPTaHWYECKUX COCIWHEHMH (MpPEeACNbHBIX, HEMPEICTbHBIX W apOMaTHYECKUX
YTIEBOJIOPOIOB, KUCIOPOJCOIEPKAIINX U a30TCOACPKAIIUX COCTUHEHHM, a Takke OWOJIOTHMYECKU
AKTUBHBIX BEIIECTB);

. yCTaHaBJIMBAaTh 3aBUCUMOCTh SKOHOMHUKH CTPaHbl OT JOOBIYM, TPAHCHOPTUPOBKH H
nepepaboTKU yriIeBOJOPOAHOIO ChIPhs (HEPTH, KAMEHHOTO YTJIsl M PUPOTHOTO ra3a);
. 9KCIIEPUMEHTAIBHO MOJATBEP/KIaTh COCTAB M CBOMCTBA Ba)XHEMILNX IPEACTABUTENIEH

HU3YUYCHHBIX KJIACCOB HCOPraHMYCCKUX W OPraHUYCCKHX BCUICCTB C CO6J'IIO)ICHI/IGM IMpaBUJI TCXHUKH
0e30IMacHOCTH JJIA paGOTBI C XUMHUYCCKUMH B€IICCTBAMH U na60paT0pHLIM O60py,[[0BaHI/IeM;

(] XapaKTEPU30BaTb CKOPOCTH XUMHYECKOHN p€akuun U €€ 3aBUCUMOCTL OT PA3JIMYHBIX
(baxTopoB;
. OIMCHIBATh XMMHYECKOE paBHOBECHE M Mpeajararb CIOCOOBl €ro CMENICHUS B

3aBHCUMOCTH OT pa3IMYHbIX (DaKTOPOB;



. NPOM3BOANUTH pacyeTbl MO0 XUMHYCCKMM (OpMyJgaM ¥ YpaBHCHHSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHONIICHUN MCKAY YUaCTHUKAMU XUMHUYCCKUX peaKuHﬁ;

. XapaKTepU30BaTh BAKHEHIIINE KPYTHOTOHHAXHbBIC XUMHUYCCKHAE TPOU3BOJICTBA (CEPHOI
KHCJIOTBI, aMMHaKa, METaHoJIa, epepadOTKh HEPTH, KOKCOXUMHUYECKOTO MPOU3BOJICTBA, BAXKHECUIIIMX
METaTypPrHUeCKUX IMPOM3BOJCTB) C TOYKH 3PEHHS XHMH3Ma IPOIECCOB, YCTPOHCTBA BaKHEUIIIMX
arraparos, Hay4YHBIX IIPUHIIHUIIOB IMPONU3BOACTBA, 3KOJIOTHIECKON u SKOHOMUYECKOU
1eJIECO00Pa3HOCTH;

. COONIONAaTh TMpaBWIa JKOJOTHMYECKOH O€30MacHOCTH BO B3aWMMOOTHOIICHHUSAX C
OKpYKaIoIIel cpeoi MpH 00paIlleHuH ¢ XUMUYECKUMHE BEIECTBAMH, MaTepralaMU U MPOIECCaMHU.

BbINyCKHUK HA YIJIy0JEHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHThCS S

° UCNONIL308AMb MemoObl HAY4YHO20 NO3HAHUA npu 6blNOJIHEHUU NPOEeKmoes U y'{€6H0'
UCCe008amenbCKUX 3a0a4y XumMu4ecko memamurku,

° npocHo3uposantb Cmpoernue u CBOUCMBA HE3HAKOMBIX HeopeanHu4ecKux u opeanudecKux
e ecme Ha OCHOBe AHalocUU,

° npocHo3Uuposantb mMe4enHue XumudeckKkux npoyeccos 6 3asucumocmu om yCﬂOGMﬁ ux
npomexkanus u npedﬂaeamb cnocobwl YRpaeieHus 3mumu npoyeccamul,

° ycmanaeaueaniob GHympunpeOMemele B83AUMOCEA3U XUMUU HA OCHOB€E 0611411)6 l’lOH}ZmMLVl,

34dKOHOB8 U meopud OPZCIHMLleCKOI:i u H€0p261Hull€CKOZZ Xumuu u MeofcnpedMemele C6s3U C @MS’MKOZZ
(cmpoeHue amoma u 6611466’1’)1661) u obuonocuen (XMML[‘{€CK612 opearuzayusl JHCU3HU U HOBblE
HANpaeleHus 6 mexHoiocuu — ouo- u HGHOmEXHOJZOZMM),'

. PACKpbl8ams — pOoib  NOAYYEHHbIX XUMUYECKUX 3Hauutli 8 Oyoyweu YyueOHOU u
npogheccuonanvbHol dessmeibHOCmu,
. NPOEeKmupo8ams cOOCMBEHHYI0 00PA308aAMENbHYI0 MPAEKMOPUIO, C8A3AHHYIO ¢ XUMuell,

6 3asucumocmu om JAUYHbIX npednoumeﬂuﬁ U BO3MOJICHOCHEU OMEeYeCnEeHHbIX 6)3086 XUMU4eckou
HanpasleHHoCmu,

. aApeyMeHmupo8ams eOUHCME0 Mupd Geujecms YCMaHOBIeHUEM 2eHEeMUYeCKOU CBs3U
MeHCOY HeOPeaHUUeCKUMU U OP2AHUYECKUMU 8eleCMBAMU,

. gnadems — XUMUYECKUM  S3bIKOM, HeoOX0OUMbIM  (akmopom  ycnewHocmu 8
npogheccuoHanbHol OessmenbHOCmu,

. Xapakmepuzoeams — CMAHOGNICHUE HAYYHOU mMeopuu Ha npumepe  OMKPbLMUs
Ilepuoouueckoeo 3aKoHa u meopuu CmMpoeHUsi OP2AHUYECKUX U HeOP2AHULECKUX Gelecms,;

. npunumams  yuacmue 6 npo@uibHulx Koukypcax (Koumpepenyusx, oaumMnuaoax)

PA3IUYHO20 YPOBHS, A0EKBAMHO OYEHUBAMb Pe3yIbmamsl MaKo2o y4acmus U npoeKkmuposams nymu
NOBblIUEHUS NPEOMEMHBIX O0CTMUNICEHUI,

. KpUmu4eckyu OmHOCUMbCSL K NCeBOOHAYYHOU XUMUYECKOU UHDOpMayul, nOIyYaAemMoll u3
PA3HLIX UCMOYHUKOS,;

--- NOHUMAamMb  2100albHble NpodIeMbl, cmosawjue nepeod uYeno8edecmeom (dKonrocuyecKue,
9HepeemuuecKue, coblpbegule), U npeodiazams Nymu Ux peueHus, 8 Mmom Yucie U ¢ NOMOUbIO XUMUL.

Paznen 2. COAEP)KAHUE KYPCA

Kypc 4eTko nenuTes Ha JABE YacTH COOTBETCTBEHHO TOJaM OOYYCHHS: OPraHUYECCKYI0 XUMUIO
(10 xmacc) u oburyro xumuto (11 kmacc).

B nepBoii yactu kypca 10 kimacca, nmocie BBeA€HNUS OCHOBHBIX MOHSATUIA OPraHMYECKOM XUMUHU
U TIOBTOPEHHS SJIEKTPOHHOTO CTPOEHHUs aToMa yriepoja (pasnmen «BBemeHue»), paccMaTpuBaeTcs
CTpPOCHHEC U KIACCU(PUKANUS OPTaHWYCCKUX COCAMHCHHH, TEOPETHUYSCKYI0 OCHOBY KOTOPOU
COCTaBJISIET COBPEMEHHAsl TeOpUs XUMUYECKOTO CTPOCHHUS C HEKOTOPHIMH DJIEMEHTAMU AJIEKTPOHHON
TEOpPUU W CTepeoXUMHHU. JIOTHUECKHM MPOJO/HDKCHHEM BEIyIIeH HIACH O B3aMMOCBS3HM BEIIECCTB
(cocTaB—CTpOoeHUE—CBOICTBA) SABISAETCS TeMa «XHMHUYECKHE PEAKIMU B OPraHUYeCKOW XHUMHUW»,
KOTOpasi 3HAaKOMHUT Yy4YalllUuXCsl C KiIaccH(HKaIMed peakluid M JaeT NPEJCTaBICHHE O HEKOTOPBIX
MeXaHu3Max UX NpoTekaHus. [lomydeHHbIe B MEPBBIX TEMaX TEOPETUUYECKUE 3HAHUS YYaIIXCs 3aTeM
3aKPEIUISIOTCS W Pa3BHBAIOTCS Ha OoraToM (PakTHYECKOM MaTepHajie XMMHH KIacCOB OPTaHUYCCKUX
COCIMHEHHH, KOTOphIE pAcCMATPUBAIOTCS B TOPSAAKE YCIOXKHEHUS OT Oojee MPOCTHIX
(yrmeBomoposioB) 10 HauOosiee CIOXKHBIX (OnomosmmepoB). Takoe MOCTpOEHHE Kypca IMO3BOJISIET
YCHUIIUTh ACTYKTUBHBIN MOAXO0/ K U3YYCHHUIO OPTaHUIECKONW XUMHUH.



Benymas unes kypca xumun 11 kinacca — €IMHCTBO HEOPTAHMYECKOW M OPTaHUYECKON XUMHH
Ha OCHOBE OOILIHOCTH TMOHSTHH, 3aKOHOB W TEOPHid, a Takke OOIIMX MOJX0A0B K Kiaccu(ukauuu
OPraHMYECKUX W HEOPraHMYECKHX BEIIECTB M 3aKOHOMEPHOCTSAM INPOTEKAHHMS XMMHYECKHUX PEaKui
Mexy HUMU. Takoe mocTpoeHue Kypca o01eil XMMHUY 103BOJISET IOIBECTH yYaAIIUXCs K IOHUMAaHUIO
MaTepHaIbHOCTH U M03HABAEMOCTH €IMHOIO MHpa BEIIECTB, IPUUUH €r0 KPaCOYHOI0 MHOrooOpasus,
BceoOwIel cBs3u sBICHUN. B cBOIO ouepenp, 3TO AaeT BO3MOXKHOCTb YYAIIUMCSI HE TOJIBKO JIy4Ile
YCBOMUTH XMMHYECKOE COIAEPKAHUE, HO U MOHATD POJIb U MECTO XMMHMH B CUCTEME HAYK O IPUPOJE.

Takoe mocTpoeHHe Kypca XUMHH TI03BOJIIET B TIOJHOM Mepe MCIONb30BaThb B OOYyUEHHUH
OIlepaLiy MBIIIJICHNS: aHAJIN3 U CUHTE3, CPABHEHUE U aHAJIOTHIO, CUCTEMAaTU3al1I0 U 0000I1IeHue.

OPI'AHUYECKASA XUMMUAL. 10 knace

Beenenne. [Ipeaqmer oprannueckoid Xxumun. OCOOEHHOCTH CTPOSHHS M CBOMCTB OPraHHUYECKUX
COCIUHECHUI. 3HAaYCHHE M POJIb OPraHMYECKONM XMMHMHM B CHCTEME €CTCCTBCHHBIX HAayK U B JKM3HU
ob1ecTna.

[Tpeanocsliku co3AaHUs TEOPUU CTPOCHMS: TEOpUs PaIMKaIOB W TEOpUS TUIOB, paboOThl A.
Kekyne, O. ®panknanna u A. M. bytnepoBa, cpe3n1 Bpauell u ectectBoucnsiTareneil B r. lneiepe.
OCHOBHBIE TOJIOKEHHSI TEOPUM CTPOEHMS OpraHuyeckux coenqunenuil A. M. bymieposa. Xumuueckoe
CTPOCHHE U CBOWMCTBA OPraHMYECKUX BemliecTB. M3oMepus Ha mpuMepe H-OyTaHa U U300yTaHa.

ONeKTpOHHOE 00J1aK0 M OpOuTaIb, UX (GOPMBI: X- U P-. DJIEKTPOHHBIE U 3IIEKTPOHHO-
rpaduueckue Gopmyssl aToMa yriepoaa B HOPMAJIBHOM U BO30YKIIEHHOM COCTOSTHUSX. KoBaneHTHas
XUMHYECKas CBA3b u ee Pa3HOBUAHOCTH: CT- u p-. O6pazoBanue MOJIEKYI
Ha, Cly, N2, HCI, H,0, NH3, CH4, CoH4, CoH,. O6pa3oBanue noroB NH+ u H3O+. CpaBaenue
O0OMEHHOT0 U JOHOPHO-aKLENTOPHOIO0 MEXaHM3MOB 00pa30BaHUs KOBAJIEHTHOM CBA3H.

IlepBOE BAJCHTHOE COCTOSIHHE — XP -THOPHAM3ALNS — HA TPUMEPE MOJNCKYJIbl METaHA W
IPYTHUX alKaHOB. BTOpoe BaJIEHTHOE COCTOSIHME — Xp’-THOPHM3ALHS — HA TPHAMEPE MOJIEKYJIbI
sTHIEeHa. TpeTbe BaJ€HTHOE COCTOSIHUE — XP-TMOpHUAM3alMs — Ha IpUMEpEe MOJIEKYJIbl alleTUJIeHA.
I'eomeTpus MOJIEKYH 3TUX BEILECTB U XapaKTEPUCTUKA BUJIOB KOBAJICHTHON CBA3H B HUX.

HemoncTpanuu. Koyekuus opraHiyeckux BEUIECTB, MATEPUATIOB U U3JeIui U3 HUX. Moaenu
monekyn CHs u CH30H; C2H2, C2H4 u CgHg; H-Oyrana u u3o0yrana. B3aumopeiicTBue HaTpus ¢
STAaHOJIOM M OTCYTCTBME B3aUMOAEWUCTBUS C AMATUIOBBIM d¢pupoM. Kosutekius monumMepos,
IPUPOJHBIX U CHUHTETHYECKHMX  KaydyKoB, JIEKAPCTBEHHBIX  IPEMApaTroB,  KPACHUTEIEH.
[lapoctepxkHeBbie U 00beMHBbIe Mojenu Mojekya Ha, Cly, N2, HoO, CHy. IllapocTepxHeBbie u
o00nemusnie Moaenu CHy4, CoH4, CoHo.

Crpoenne u Kiaccupukanus OpraHudecKuX coeJUuHeHHit

Knaccugukanuss opraHM4ecKMX COEIMHEHMH 10 CTPOEHHMIO  YIJIEPOJHOTO  CKeJeTa:
alMKINYecKHe (aJKaHbl, aJKEHbl, alIKUHbI, aJIKaJHUeHbl), KapOOLUKINYEeCKHEe (IIMKI0aIKaHbl U apEHbI)
u rere-pouukindeckue. Knaccudukanus opraHndeckux COeTUHEHUH 1Mo (GyHKIMOHAIBHBIM IpYIIIaM:
CHUPTHI, (PEHOIIBI, TPOCThIE A(PUPHI, AJIbJIETHU]IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CII0KHBIE IPUPBHI.

TpuBnanbHele Ha3BaHus BemiecTB. Homenknarypa paumonanmsHas u HIOIIAK (IUPAC).
[lpunuunsl oOpa3oBaHus Ha3BaHuUM opranndyeckux coenuHeHuit no WIOITAK: 3amemienus,
pOJIOHAYaNbHON CTPYKTYpPBI, CTAPLINHCTBA XaPAKTEPUCTUYECKUX IPYIIL.

CtpyKTypHast H”30MepHUs U €€ BUAbI: H30MEPHSI «yTJIEPOJHOTO CKEJIEeTa», U30MEPHS MOJI0KEHUS
(kpaTHOH CBSI3M W (PYHKUMOHAIBHOM Tpymmbl), MexkiaccoBas wusoMepus. IlpoctpaHcTBeHHas
U30MepHsli U €€ BUJAbI: IeoMeTpuueckass W omnrTuyeckas. buonormueckoe 3HaueHHE ONTHYECKOU
nzomepun. OTpakeHne 0COOEHHOCTEN CTPOCHUS MOJIEKYJI TEOMETPUUYECKUX M ONTUYECKUX H30MEPOB B
UX Ha3BaHUSX.

Jemonctpauuu. O6pasiipl MpeAcTaBUTENCH pa3IuYHbIX KJIACCOB OPraHMYECKUX COEAMHEHHH 1
IapOCTEP KHEBbIE WIIM 00bEMHBIE MOJIETN UX MoJieKyn. Tabmuipl «Ha3BaHue alkaHOB M aJIKMIIbHBIX
3aMmectuTenein» U «OCHOBHBIE KJIACChl OPraHMYECKMX COEIMHEHUN». Monenu MOJEeKysl H30MEPOB
pa3HbIX BUJOB U30MEPHH.

JlaGopaTopHble ONBITH. M3roToBieHHME MoOjENed MOJEKYd BELECTB — IpeJCcTaBUTENeH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COETMHEHUH.

Peakiuu oprannueckux coeqMHEHUN

[ToHsiTHE O peakusAxX 3aMelleHUs. ['aloreHnpoBaHNE AJIKAHOB U aPEHOB, MIEJIOYHON TUAPOIIN3
rajloreHaIKaHoB.



[lomssTie 0  peakuusax  IPUCOCAWHEHHA. [ WapupoBaHWEe, T'MAPOTAJIOrCHUPOBAHME,
rajJJoreHupoBaHue. Peakiuy noaMmMepu3annuy U IOJIMKOHIEHCAUH.

[TonaTne 0 peaknusxX OTIIEIUIEHUs (IMMUHUpPOBaHMA). JleruapupoBaHHE alIKaHOB.
Herunpartauus cnupToB. eruapoxaopupoBaHUE Ha MPUMEPE raOreHanKkaHoB. [oHATHE O KpeKUHIe
QJIKAHOB U JETIOIMMEPU3aLluU IIOJUMEPOB.

Peakuuu nsomepusanuu.

I'oMonuTHYECKUT W TeTEepPOJUTUYECKUNA pa3pblB  KOBAJIEHTHOM XUMHUYECKOHM  CBS3U;
o0pa3oBaHNe KOBAJIEHTHOH CBS3H MO JOHOP- HO-aKIENTOpPHOMY MexaHu3Mmy. [lonstue o nykieodune
u anekrpoduie. Knaccudukanus peakuuil 1mo TUIy pearupyroumMx 4acTHll (HyKiIeo(pWIbHblE MU
UIEKTPO(UIbHBIE) W IMPUHLUIY H3MEHEHMs] COCTaBa MOJIEKYJbl. B3aumHOe BiMsHHE aTOMOB B
MOJIEKyJIax OpraHU4YeCKUX BEILIECTB. NHnykTUBHBINA u ME30MEPHBIN 3¢ PEKTHI.
[IpaBuino MapkoBHHKOBA.

PacuerHble 3anaun. BelunciaeHue BbIXOAA IPOAYKTa PEAKLUU OT TEOPETUYECKU BO3MOXKHOIO.
KomOuHupoBaHHbIe 3a/1a4u.

JemoncTpanuu. B3peiB cmecn Merana ¢ xjgopoM. OOeciBeunBaHue OpOMHON BOABI ATHICHOM
u auerwieHoM. lloixydenue ¢enon- dopmanpaeruHoi cMmoibl M noaumepa. Jlenonnmepusanus
nonusTuieHa. [lonyyenne stunena u3 stanona. Kpekunr kepocuna. B3peiB rpemyuero raza. ['openue
METaHa WIN NpONaH-OyTaHOBOW cMecH (M3 ra30BOW 3a)KMrajku). B3pblB cMecu MeTaHa WM MpOIaH-
OyTaHOBOMW CMECH C KHCIOPOJIOM (BO3LyXOM).

YriieBogopoanbl

[TonsiTrie 006 yrieBomopoaax

Anxanbl. ['omonorunueckuit psa u obmas gopmyna anka- HoB. CTpoeHHE MOJIEKYJbl METaHa U
Opyrux ankaHoB. M3omepuss an- kaHoB. PuU3nMYecKUE CBOMCTBa alKaHOB. AJIKaHbl B IPUPOJE.
[TpombliIeHHBIE CHOCOOBI IMOJYYEHMs: KPEKUHI aJKaHOB, (pakIUMOHHAs IE€pEeroHka HEeQTH.
JlaGopaTopHble CIOCOOBI TONYYEHHUS alKaHOB: CHUHTE3 Biopma, aekapOOKCHIMpOBaHUE COJeH
KapOOHOBBIX KHCJOT, 'MIpOJIM3 KapOuaa amoMuHus. Peakuum 3amemienus. ['opeHue anka- HOB B
pa3IMYHBIX YCIOBUAX. TepMUYECKOE pa3iloKeHHE ankaHoB. M3omepusanus ankaHoB. [Ipumenenue
aJIKaHOB. MeXaHU3M peakluu paAuKaJbHOIO 3aMelleHus, ero craguu. [IpakTuueckoe ncnoap3oBaHue
3HAHUU 0 MeXaHu3Me (CBOOOAHOPAINKAILHOM) peaKluii B IpaBUJIax TEXHUKU 0€30IaCHOCTH B OBITY U
Ha IIPOU3BOJICTBE.

Anxkensbl. ['omonornueckuit psa u obmas popmyna aakeHoB. CTpoeHUE MOJIEKYJIbI 3TUJIEHA U
IpYTHUX alKeHOB. I30Mepus aike- HOB: CTPYKTypHas W THpocTpaHcTBeHHas. Homenknarypa u
¢usznueckue cBOMCTBAa ajnkeHOB. [lomyuyeHue STUIEHOBBIX  YIJIEBOAOPOJOB U3  QJIKAHOB,
rajoreHajakaHoB, cnupToB [lonsaTre 06 MHIYKTUBHOM (+7) 3pdexTe Ha mpuMepe MOJIEKYIbl IPOIeHa.
Peakuuu npucoenvHenus (raJloreHUpPOBaHUE, THAPOTAJOTEHUPOBAHUE, THApATaLMsl, THIPUPOBAHUE).
Peakuum oxkuciaeHMs M NMONMMEpPU3ALMN alKeHOB. [IpMMEHEHHME anKeHOB Ha OCHOBE UX CBOMCTB.
MexaHu3M peakluu JIEKTPOPUIBHOTO MPUCOETUHEHUS K alIKEHaM.

Aun kusbl. ['omonoruueckuit psa ankuHoB. O6mas ¢popmyna. CTpoeHHe MOJEKYIbl alleTUIeHa
U Ipyrux ankuHoB. M3oMepus an- kuHOB. HoMeHKIIaTypa aeTHIeHOBBIX yIiIeBOOpoaoB. Iloyuenue
QIKMHOB: METAaHOBBIK ¥ KapOWAHBIN crmocoObl. @Du3nMYeckue CBOWCTBA alKUHOB. Peakuuu
MPUCOEANHEHNS: TaJOreHUpOBaHKUe, THAporajoreHupoBaHue, ruapatanus (peakuus Kydeposa),
rugpupoBanue. Tpumepusauusi anetrwieHa B OeH3on. OxwucineHue ankuHoB. OcoOble CBOWCTBA
TEPMHUHAJIbHBIX aIKUHOB. [IprMeHeHne alKiHOB.

Anxanuensl. O0mas gopmyna ankaaueHoB. CTpoeHue MoJekyi. M3oMmepus 1 HOMEHKIaTypa
ankaaneHoB. Pu3MvecKkre CBOMCTBA. B3amMHOe pacrosnokeHue P-CBI3eil B MOJIEKYJaX aJIKaJueHOB:
KyMYJIMPOBAaHHOE, CONpSDKEHHOE, U30JupoBaHHOe. (OCOOEHHOCTH  CTPOEHHUS  CONPSKEHHBIX
ANKaJUEHOB, UX nonydenue. [lonnmepnsanus ankaaneHoB. HaTypanbHbll 1 CHHTETUYECKUM KaydyKH.
Bynkanuzanus xayuyka. Pesuna. Paboter C. B. JleGeneBa. OcoOeHHOCTH peakiMii TPUCOEIMHEHUS K
aJIKaJIneHaM C CONPSKEHHBIMU P-CBS3SIMH.

[{uknoankansl. ['omonoruyeckuii psa u obmas popmynna HuKiIoankaHoB. HampspkeHue nukia B
CsHg, C4Hgu CsHjp. [lonyuenne m XMMHYECKHE CBOWCTBA ITUKIIOQIKAHOB: TOPEHHE, PAIUKAIBHOE
3amerienue. OcoOble CBOMCTBA LUKJIONPONaHa, IIMKJIO0yTaHa.

Apenbl. ben3on kak mpencraButenb apeHoB. CTpoeHue MosIeKysbl Oen3ona. CompspkeHue p-
cBsi3eil. V3oMepus U HOMEHKIIaTypa apeHOB, WX moixydeHue. ['omonoru Gensona. BnusHue 00xoBOit



LMY Ha 3JIEKTPOHHYIO IUIOTHOCTh COIpPSKEHHOro P-o0iaka B MOJEKyjJdax TOMOJIOrOB O€H30Ja Ha
npuMepe Toiyosda. XHMHUYEeCKHe CBOMCTBa OeH30ia. Peakuuu 3amemieHus c ydyactueM OeH307a:
rajJloreHUpoBa- HHME, HUTPOBAaHWE U  aJKkuiaupoBaHue. IlpumeneHume OeH3zonma U €ro
romosioroB. CpaBHEHHE PEaKIMOHHOW CHOCOOHOCTH O€H30JIa M TONyojJa B PEaKIUsAX 3aMeIICHUs.
OpueHTHpYyIOILIEE NEHCTBHE Me- TWIBHOM TIPYIIBl B pEaKUUsAX 3aMEIICHHs C y4acTHEM TOIYOJIa.
Opuentantsl I u Il poga B peakuusx 3aMemieHusi ¢ ydyacTueM apeHoB. Peakiuu mo OGOKOBOHW menu
AJIKWIOEH30JI0B.

[lpupoaHble HMCTOYHUKH YriaeBogoponoB. HepTr M ee mpomblnuieHHas mepepadboTKa.
@DpakuMOHHAs MEPEroHKa, TEPMUYECKUN U KaTAIMTUYECKU KpPEeKUHT. IIpupoaHelii ra3, ero cocras u
IIPAKTUYECKOE HCIonb3oBaHue. KamenHplld yronb. KokcoBaHME KAMEHHOTO yrisl OKOJIOIMYECKHE
aCTeKThI JOOBIYH, IEPEPAOOTKU U UCIIOIB30BAHUS MOJIE3HBIX UCKOAEMBIX.

Pacuetnble 3amaun. HaxoxzaeHue MojeKyiasipHON (opMyibl OpraHMYECKOro COEAMHEHUS I10
Macce (00beMy) MPOAYKTOB cropaHus. HaxoxkaeHne MOJEKYIsSpHOH (GOpMyINbl BemIeCTBa MO €ro
OTHOCHUTEJIbHOW IUNIOTHOCTH ¥ MAacCOBOH J10JI€ 3JIEMEHTOB B coeAMHEHUsIX. KOMOMHMpOBaHHBIE 3a1a4H.

Jemoncrpauuu. [lonyueHne MmertaHa M3 anerara HaTpus M TUApokcuiaa Harpus. Mogenu
MOJIEKYJI aJKaHOB — IIapOCTEp)KHEBbIE U 00beMHbIEe. ['opeHre MeTaHa, mponaH-O0yTaHOBOM cMmecH,
napa¢uHa B YCJIOBUSAX H30BITKA M HEAOCTaTKAa KUCIOponaa. B3pbIB cMecHm MeTaHa C BO3IyXOM.
OTHoleHue MeTaHa, NPONaH-OyTaHOBOW cMmecH, OeH3MHa, MapapuHa K OpOMHOH BOJE M pacTBOpPY
IIepMaHraHaTa Kajaus. B3pbIB cMecu MeTaHa U XJIOpa, MHULMUPYEMBIN OCBellleHneM. BoccTanoBieHne
okcuna meau (1) mapadpurOoM.

[apocTepkHEBblE U OOBEMHBIE MOJEINU MOJEKYJI CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX
U30MepoB ajnkeHoB. OObeMHbIE MOJEIM MOJIEKyNl ankeHoB. llodydyeHune »sTeHa U3 3TaHOIA.
ObeciBeunBanme 3Te- HOM OpoMHOH Bosbl. OOecBEYMBaHNE STEHOM PAaCcTBOpa IepMaHTaHaTa KaJusl.
I'openue sTeHa.

[Tomryuenue arermiieHa U3 KapOuaa Kaiblus. B3anMoaelicTBre aneTmieHa ¢ OpOMHOM BOJIOM.
B3aumopneicTBue  aneTwieHa € pacTBOpOM — II€pMaHraHara Kanusa. [opeHue  aleTuiieHa.
B3aumopeiicTBue aneTuieHa ¢ pacTBOPOM COJIM MEIU U cepedpa.

Mogenu (mapocrep)kHeBble M OObEMHBIE) MOJIEKYN alKaJWEHOB C PA3JIMYHBIM B3aHMMHBIM
pacrnoyioxkeHueM P-csizet. Mogenu (mapocTtepKHEBble M OOBEMHBIE) MOJIEKYJ aJIKaIUeHOB C
Pa3IMYHBIM B3aUMHBIM PACIOJIOKEHUEM P-CBA3EH.

[ITapocTepKHEBbIE MOJENN MOJIEKYJ IIUKIOAIKaHOB M aJKeHOB. OTHOIIEHUE IIUKJIOTeKCaHa K
pacTBOpy IepMaHraHaTa Kajus 1 OpoMHOI Boie.

[HapocTepkHeBble 1 00BEMHBIE MOJIENM MOJIEKYJ] O€H30ia U ero romosoros. Pa3znenenue c
MIOMOIIBIO JICIUTEIbHOW BOPOHKM cMecH OeH30i1—BojAa. PacTBopeHne B OeH307i€ Pa3IUYHBIX
OpPraHMYECKUX W HEOPraHWYeCKUX (HalpuMep, Cephbl) BEIIECTB. DKCTparupoBaHHWE Kpacureiael u
APYTUX BEIECTB (Hampumep, uojaa) OEH30JI0M U3 BOJHBIX pacTBOpoB. I'opeHue Oenzona. OTHOLIEHHE
OeH30J1a K OpOMHOM BOJIe ¥ pacTBOPY nepmaHranara kaius. [lonydenne HuTpobeHsona.

Komnexuust «I[IpuposHble HCTOYHUKH YTIIEBOA0PO10BY». CpaBHEHHE MPOLIECCOB FOPeHUs HEPTH
u npupojgHoro rasza. OOpa3zoBaHue HE(TSIHON IUIEHKM Ha NOBEPXHOCTH BOJbl. Karamumtuueckuit
KpeKuHr mnapaduHa. PactBopenHue napadunHa B OEH3MHE M HUCIApEHHME PACTBOPHUTENS U3 CMECH.
[InaBnenue napaduHa 1 ero OTHOIIEHKE K BOJIe (pacTBOpEHUE, CPaBHEHHE TNIOTHOCTEH, CMauYUBaHUE).
Paznenenue cmecu 6€H3MH—BO/AA C TIOMOUIBIO JICIUTEIbHON BOPOHKH.

JlaboparopHble onbIThl. M3roToBnenue napaduHUPOBaHHOMN Oymaru, UCIIbITAHUE €€ CBOMCTB —
oTHomeHHEe K Boae M kupam. OOHapyxkenue HyO, caxu, COz B mpoaykTax TOpPEHHsS CBEUH.
WsrotoBnenne wmojeneid ranoreHaikaHoB. OOHapyXeHHE  HENpeIeNbHbIX COEIUHEHUH B
HedTenpoaykrax. O3HakoMieHHEe ¢ oOpas3laMy MOJMATUIICHAa M TMonunponuieHa. Pacno3HaBaHue
00pa31oB ajgKaHOB U ankeHOB. OOHapyKeHUE BOJbI, CAXKU U YIJIIEKUCIIOrO ra3a B MPOAYKTax rOpeHus
yIJ1€BOJOPOAOB. M3roToBieHne Mojenell aJlkMHOB M HUX HM30MepoB. O3HAKOMIIEHHE C KOJUIEKLHEH
«Kayayk wm pesmHan. O3HakomiieHHE ¢ (QU3WYECKUMH CBOMCTBaMU OeH3oja. M3roToBieHune wu
UCMOJIb30BaHUE MpocTeiiero npudopa aias xpomatorpaduu. PacriosHaBaHue OpraHMYeCKUX BEIIECTB.
OmpeneneHne KavyecTBEHHOTO cocTaBa mapaduHa win Oenzona. [lomydenuwe ameTwieHa u ero
okucnenue pactsopoM KMnO, nim 6pomMHOI BOAOIA.

Kucnoponconepkamue coeAMHEHNS



Cnowu p 1 . CoctaB U kimaccupukanuss couptoB. M3omepuss cnupToB (IOJOKEHUE
TUIPOKCWIBHBIX TPYIII, MEXKJIaccoBas, yIJIEpoJHOro ckenera). dusnueckue CBOWCTBA CIMPTOB, MX
noJrydeHue. MexMoseKyJssipHas BOJOPOIHAs CBsI3b. XMMUYECKHE CBOMCTBA CIIUPTOB, 0OYCIOBICHHbBIE
HAIMYMEM B MOJIEKYJAaX THAPOKCUJIBHBIX TPYII: O00pa3oBaHHME AalIKOTOJIATOB, B3aWMOJICHCTBHE C
raJJOr€HOBOJIOPOJIaMH, MEKMOJIEKYJISIpHAs U BHYTPUMOJIEKYJIIpHAs JEruJpartaius, 3Tepu- QUKarus,
OKHCIICHHE U JeruapupoBaHue crnupTtoB. (OCOOCHHOCTH CBOMCTB MHOT'OATOMHBIX CIIUPTOB.
KayecTBeHHast peakuuss Ha MHOrOaTOMHbIE CHUPTHL. BakHeimime npeacTaBUTENN CHUPTOB.
®dusmnonornyeckoe JIeHCTBUEe METaHoJa W ATaHoNa. AJIKOTONU3M, ero mnocienctBus. Ilpodumaktuka
AJIKOT 0JIU3MaA.

®enoubl. Denod, ero Gpuznueckre CBOMNCTBA U MOJydeHHEe. XMMUYECKHUE CBOMCTBA (DeHOIa KaK
¢bynkuus ero crpoeHus. KucinotHele cBoiicTBa. B3anMHOe BiIMsSHHE aTOMOB M TPYII B MOJIEKYJaxX
OpraHuYecKux BemlecTB Ha npumepe ¢eHona. IlonukonneHcanus ¢eHona ¢ (opManbaeruaom.
KauectBennas peakiusi Ha ¢geHon. [Ilpumenenue ¢enona. CpaBHEHHE KUCIOTHBIX CBOMCTB BEUIECTB,
COJEpKALIMX  TMAPOKCWIBHYIO  Ipymiy:  BOJbl, OAHO- M  MHOIOATOMHBIX  CIIMPTOB,
¢denona. Ilpumenenne npou3BOaHBIX (heHOA.

Anbreruapl M KeToHbl. CTpoeHME MOJIEKYJ aJlbJEeTrHA0B U KETOHOB, HX H30Mepus u
HOMeHKIaTypa. (OcCOOEHHOCTH CTPOEHMsS KapOOHWIbHOM  Tpymnmbl. @Pu3nyeckue CBOHCTBA
¢dopmanpaeruia 1 ero romosnoros. OTaenbHble NPEACTaBUTENN albJEIHI0B U KETOHOB. XUMHUYECKHUE
CBOWCTBAa alIbJCTH/IOB, OOYCIOBJICHHBIE HAJIMYHEM B MOJEKYJlIe KapOOHWIBHOW TPYNIBI aTOMOB
(ruppupoBaHMe, OKHCICHME aMMHAuHbIMU pacTBOpaMHu okcuja cepebpa u ruzapokcuaa meau (II)).
KadecTBeHHble peaknuy Ha anblaeruipl. Peakuus MONMMKOHACHCAMK (GopMaibaeruna ¢ (eHoIoM.
OcCOoOEeHHOCTH CTPOEHHMsI M XUMHUYECKHUX CBOMCTB KeTOHOB. HykieopunbHOe NpUCOEIUHEHHE K
KapOOHWIbHBIM coenuHeHusM. [IpucoeanHenne nuanoBogopoaa u ruapocyiibdura Hatpus. CrocoObl
HOJTyYEeHHUS.

KapOonoBeie kucioTsl. CTpoeHHE MOJIEKYNT KapOOHOBBIX KHCIOT M KapOOKCHUIBHOM TPYIIIIHIL.
Knaccudukanus u HoMeHknatypa KapOOHOBBIX KUCIOT. PU3NUECKUEe CBOWCTBA KAPOOHOBBIX KHCIIOT U
UX 3aBHCHUMOCTH OT CTpOeHHsI MoseKyln. CrocoOsl nmoimydenus. OOmme cBOHCTBA HEOPTraHUIECKUX U
OpPraHUYECKUX KUCIOT (B3aMMOAEHCTBUE C METAJUIAMH, OKCHJIAMH METaJJIOB, OCHOBAHUSMH, COJISIMHU).
Brnusiaue yrieBomopogHOro pajukaiia Ha CUIy KapOOHOBOW KHCIOTHI. Peaknust stepudukanuu,
yCIOBHUSA €€ MpOBEACHHUA. XUMHUYECKHE CBOWCTBA HENpEAeNbHbIX KapOOHOBBIX  KHCIIOT,
00yCIIOBJICHHbIE HATMYUEM P-CBSI3U B MOJIEKYJIE.

Cnoxuble 3¢upsl. CTpoeHue  cioxHbIX  3¢upoB. HoMeHknatypa  CIOXHBIX  3(UpOB.
O6patumocTh peakiuu dTepudu- Karuu, THAPOIN3 CIO0XKHBIX d(pupoB. PaBHOBecHe peakiuu >Tepu-
¢bukany — ruaApoan3a; (pakTopel, BIMAIONME Ha Hero. PerleHne pacueTHBIX 3a7ay Ha OIpeesieHue
BbIXOZa NpPOAYKTa peakuuu (B %) OT TEOPETUYECKHM BO3MOXHOTO, YCTaHOBIEHHE (OPMYJIbI U
CTPOEHUS BEILECTBA MO MPOAYKTaM €ro CropaHus (WM THIPOJIN3a).

Kupsl. XKupbl kak cioxkHble 3QuUpbl IIUIEpUHA U KapOOHOBBIX KUCIOT. COCTaB U CTpOECHHE
xupoB. Homenkiatypa u kiaccupukanus xupoB. Macna. XKupsl B npupone. buonmormueckue
¢byHkuu xupoB. CBoiicTBa xupoB. OMbUIEHHE XKUPOB, NojydyeHUue Mbuia. OOBSCHEHHE MOIOIIMX
CBOWCTB MbuIa. ['uapupoBanue xuakux xxupoB. Mapraput. [loustue o CMC. O6bsicHeHne MOOLINX
cotictB Mbuta 1 CMC (B cpaBHeHHH).

Pacuernble 3agaun. BerunciaeHus 1o TEpMOXUMUYECKUM YPaBHEHUSM.

HemoncTpanuu. @u3zndyeckue  cBOWCTBAa  3TaHola,  mpomaHona-1  w OyraHona-l.
[TapocTep:kHEBbIE MOJEIH MOJIEKYJ M30MEpoB ¢ MojekyiasspHbiMH (popmynamu C3HgO u CsH100.
KonunuecTtBeHHOE BBITECHEHHE BOJOpoJAa U3 chupTa HarpueMm. CpaBHEHHE peakIUil TOopeHus
STWJIOBOTO M MPONMIOBOrO ciupToB. CpaBHEHHE CKOpPOCTEN B3aUMOJEHCTBHUS HATPHsl C 3TAHOJIOM,
npoma”oyioM-2, rmnepunoM. [lomydenune npocroro s¢dupa. [lomydenue cinoxuoro sr¢upa. [Nomyaenne
JTEHA U3 ITAHOJIA.

PactBopuMocTh (heHoNa B BojJe Npu OOBIYHOW M MOBBIIEHHOW Temmeparype. BritecHeHue
¢deHona w3 (QeHonATa HATpUS  YroNbHOM  KkucioTod. Peakuus ¢eHonma ¢ XJIOpUAOM
xenesa (111). Peaxius derona ¢ hopmanbaerugiom.

[MapocTep:KHEBbIE MOJAEIN MOJEKYJI albIeTH0B U M30MEPHBIX MM KETOHOB. OKuCIEHHE
OeH3anbjaeruja Ha Bo3ayxe. Peakuus «cepedpsHOro 3epkana». OKHUCIEHUE albIerUI0B THIAPOKCHIOM
menau (11).



3HaKOMCTBO € (PU3MUYECKMMH CBOICTBAMHM HEKOTOPBIX KapOOHOBBIX KHCJIOT: MYpPaBBUHOM,
YKCYCHOM, IPOITMOHOBOM, MAacCJsTHOMU, IIaBelIeBOM, TUMOHHOW, OJIEMHOBOM, CTEaPHUHOBOM, OCH30MHOM.
Bosronka OeH30iHON KHCIOTH. OTHOIICHHE Pa3IUYHBIX KapOOHOBBIX KUCIOT K Boje. CpaBHEHHE
KHMCJIOTHOCTH CpEZbl BOJHBIX PACTBOPOB MYPAaBbUHOW U YKCYCHOM KHCJIOT OJUHAKOBOW MOJISIPHOCTH.
[Tonydyenne OPHUATHO HAXHYIIEro CJIOXKHOTO 3¢upa. OTHolIeHHME K OpOMHONW BOAE U PacTBOPY
NepMaHraHaTa Kajus MpeaesibHOM U HeTpeleNbHOM KapOoHOBbIX KucioT. [llapocrepkHeBble MOAeTH
MOJIEKYJT CJIOXHBIX 3(QUPOB U HM30MEPHBIX MM KapOOHOBBIX KHCIOT. OTHOIIEHUE CIMBOYHOTO,
MOJICOJTHEYHOT'O M MAIMHHOTO Maclia K BOJHBIM pacTBOpaM OpoMa U MepMaHraHara Kausl.

Jlaboparopubie omnbITHL. PacTBOpeHue riuiepuHa B Bojae. B3auMmonelcTBue riuiiepuHa
¢ Cu(OH),. Pektudukamuss cmecu Boma—oTaHon (1—2 craguu). BsammopeiictBue Qenomna c¢
pactBopoM mienouyn. Pacrio3HaBanue pacTBOpoB (peHONIsATA HATpUs M KapOoHata Hatpus (6apOoTax
BBIJIBIXa€MOTO BO3/yXa WM JCWCTBHE CUJIBHOW KHUCIOTHI). B3ammopeiicTBue ¢eHona ¢ OpomMHOI
Boloi. Pacmo3HaBaHWe BOAHBIX PacTBOPOB (PEHONA W TIUIEPHHA. 3HAKOMCTBO C (DH3MYECKHMH
CBOMCTBaMU OTAEIBHBIX NPEICTaBUTENICH albJIErHI0B U KETOHOB: alleTalbAeruia, aleToHa, BOJAHOTO
pactBopa ¢opmanpaeruaa. OKHUCIEHHE STaHONAa B JTaHAIb. Peakius «cepeOpsHOro 3epKaiiay.
Oxucnenue anpaerunos rugpokcugom meau (II). [onyduenne gpenonodop- MaabAeTHAHOTO MOIUMEpA.
B3aumogeiictBue pactBopa YKCYCHOM KHCJIOTBI ¢ MarHueM (uuHKoMm), okcugom wmenu  (ID),
rugpokcugom skenesa (I1), pactBopom kapOoHaTa HaTpus, pacTBOPOM cTeapaTa Kaiaus (MbLiIa).
OznakomyieHHE C oOpa3naMu CIOXHBIX 3@QupoB. OTHOIIEHHE CIOXKHBIX 3(QUPOB K BOAEC U
OpPraHMYECKUM BeIleCTBaM (HampuMmep, KpacuTensiM). BbiBeieHHE >KUPHOTO TMSATHA C MOMOIIBIO
CIIO’)KHOTO 3¢upa. PacTBOpUMOCTh JKMPOB B BOJEC W OPraHUYECKUX pacTBOpUTEINsiX. Pacmo3HaBaHue
CJIIMBOYHOT'O Macjia ¥ MaprapuHa ¢ OMOIIbIO MojKKucIeHHOro Terioro pactBopa KMnO,. [Tonyuenue
MbL1a. CpaBHEHHE MOIOIIMX CBOMCTB X03siicTBeHHOro Mbli1a 1 CMC B *ecTKo BoAE.

DKcrnepuMeHTallbHbIE 3a/1a4l. Pacrio3HaBaHue pacTBOpOB allerara HaTpusi, KapOoHaTa HATPUS,
CHWJIMKaTa HaTpUs U cTeapaTa HaTpus. Pacno3sHaBaHue oOpa3loB CIMBOYHOIO Macjia M Maprapusa.
[Tonyuyenue kapOOHOBOU KUCIOTHI U3 MbUTA. [loyueHne yKCycHOM KHCIOTHI U3 alleTaTta HaTpus.

YrneBobl

MoHo-, 1u- 1 nonucaxapubl. [Ipeacrasurenu kaxaon

TPYIIIBL

Bbuonoruudeckas poisb yrieosoB. VX 3HaueHHE B )KU3HU YeJIOBEKa U 0OIIECTBA.

Monocaxapuzsl. 'moko3a, ee ¢usuueckue cBoiictBa. CTpoeHHE MOJIEKYNbl. 3aBUCHMOCTh
XUMHMYECKHX CBOWCTB TJIIOKO3BI OT CTPOCHMS MOJIEKYJbl. B3anmMopelcTBue ¢ THUAPOKCUAOM
memu (I1) mpu KOMHATHOW TemrepaTrype W HarpeBaHWHU, ATepUDHUKAIMsS, PEAKIUS «CepeOpsTHOTO
3epKasay, ruipupoBanue. Peakiunu OposkeHus IIIIOKO3bI: CIIUPTOBOTO, MOJIOYHOKHCIIOrO. ['roko3a B
npupoje. buosornueckas poisib TIIOKO3bl. [IppuMeHeHne TI0K03bl Ha OCHOBE €€ CBOMCTB. DpykTO3a
KaK U30MEp TIIFOKO3BI.

Hucaxapunpl. CTpoeHre aucaxapuaoB. BoccranaBnuBawoomue U HEBOCCTaHABIMBAIOIIME
nucaxapunbl. Caxapo3a, JaKTo3a, UX CTpOeHHWE W Ouosiornyeckas poib. ['Maponu3 aucaxapuiob.
[IpoMbllIIeHHOE TOTyYeHUE caxapo3bl U3 IPUPOTHOTO ChIPbS.

IT omucaxapuapl. Kpaxman wu  memtono3a (CpaBHHUTENbHAS XapaKTEPUCTHKA: CTPOCHHE,
CBOICTBa, OWonoruyeckas pojb). PU3HUECKHE CBOWCTBA MOJMCAXapUAOB. XHUMHYECKHE CBOMCTBA
nonucaxapuaoB. ['maponus nonucaxapunoB. KayectBennas peakuus Ha kpaxmain. [lomucaxapunsl B
npupojae, ux Ouonornyeckas pousb. [Ipumenenue mnonucaxapunoB. [loHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHaX. B3amMopelicTBHE IEIIION03bl C HEOPraHUYECKMMH M KAapOOHOBBIMU KHUCIOTAMH —
o0pa3oBaHHE CIOXKHBIX 3PHUPOB.

Hemonctpanuu. OOpa3upl yrieBoAoB M U3JAeNuil u3 HHUX. B3aumoneicTBue caxapo3bl C
ruapokcuaom meau (II). [Tomyuenue caxapara kanblys U BbIJEIEHNE caXapo3bl U3 PacTBOpaA caxapara
KanplMsg. Peakuust «cepeOpsHOro 3epkana» Uil IJIOKO3bl. B3anMopaelcTBHE TIIIOKO3BI €
(byKCcUHCEpHUCTOM KUCIOTON. OTHOILIEHHE PaCTBOPOB Caxapo3bl U MaJIbTO3bI (JIAKTO3bI) K THIPOKCH]TY
menu (1) mpu HarpeBanuu. O3HaKkoMJIcHHE ¢ (PU3UUYECKUMH CBOMCTBAMU IEJUTIOJIO3bI M KpaxMaa.
Habyxanue nemono3sl v Kpaxmaia B Bojie. [lonydyenre HuTpaTa LeItoa03bl.

JlaboparopHbie omnbIThl. O3HAKOMIICHHE € (PU3UYECKHMMH CBOWCTBAMHU TIIFOKO3bI (arTedHast
ymakoBka, Tabierku). Bsaumopeiicteue ¢ CU(OH), mpu pasnuunoii Temmeparype. KucmoTHsIi
THIIPOJIA3 CaXapo3bl. 3HAKOMCTBO ¢ 00pa3uamMu nonucaxapuaoB. OOHapy)eHHe KpaxMaa ¢ TOMOILBIO



KaueCTBCHHOM peakmuu B Meze, xJjede, KieTdarke, Oymare, KieicTepe, HOTypTe, MaprapuHe.
3HAKOMCTBO C KOJUIEKIIUEHN BOJIOKOH.

OKCHepUMEHTAJIbHBIE  3ajaud. PacosHaBaHue  pacTBOpPOB  IVIIOKO3BI M IJIMLEPHHA.
Onpenenenre HaIMYUSA KpaxMaia B MeJie, xjie0e, MaprapuHe.

A3oTcozeprKalie COeTMHEHUS

Awmunsl. CoctaB U crpoeHre amMuHOB. Kiaccuukanusi, n30Mepusi 1 HOMEHKJIATypa aMHHOB.
Anudarnueckne amuHbl. AHMWIMH. [loslyyeHre aMMHOB: aJKWJIMPOBAaHHUE aMMMaKa, BOCCTAHOBJIEHUE
HUTpocoenuHeHn (peakuus 3uHuHA). Du3nueckue CBONCTBA aMUHOB. XHUMHUYECKUE CBOICTBa
aMMHOB: B3aHMOJEHCTBHE C BOAOM UM KHCIOTaMHU. ['OMOJOrMYECKMl psAl apoMaTHYECKHX
aMMHOB. B3auMHOe BIIMsSHME aTOMOB B MOJIEKYJax Ha I[pUMepe aMMMaka, anu(aTtudyeckux Hu
apoMaTHYeCcKUX aMUHOB. [IpuMeHeHne aM1uHOB.

AmuHokucaoTel M Oenku. CocTaB M CTPOCHME MOJEKYJI aMUHOKHCIOT. M3omepus
AMUHOKHCJIOT. JBOMCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB AMMHOKHUCIOT M €€ IPUYUHBL.
B3aumopneicTeue  aMHHOKHCIOT C  OCHOBAaHMAMM.  B3auMozneicTBue  aMHHOKHUCIOT €
kucnoramu. OOpa3oBaHue  BHYTPUMOJICKYJISIPHBIX — coieil  (OumossipHOro  wWoHa).  Peakius
MOJIMKOHJICHCALMM aMUHOKHUCIOT. CUHTETHYECKUE BOJIOKHA (KallpoH, SHAHT WM Jp.). buonornueckas
pOJIb aMUHOKHCIOT. [IprMeHeHne aMUHOKHCIIOT.

benku kak npupoaneie O6uononumepsl. [lenTunHas rpynma aTOMOB M NENTHJIHAs CBA3b.
[entunel. benku. [lepBuuHasi, BTOpUYHasi U TPETUYHAsE CTPYKTYpPHI OEKOB. XMMHUYECKHE CBOMCTBA
OelKOB: TOpEHHWe, JeHaTypalus, THAPOJIU3, KaueCTBEHHbIE (LIBETHbIE) peakuuu. buoioruueckue
¢bynkuun OenkoB. 3HaueHue OenkoB. [moOambHas mpoOiiemMa OEIKOBOTO TOJNOAAHUS W IYyTH €€
peleHus.

H yxneunnoBbie kucioTsl. OOLIUI IUIaH CTPOEHUSI HYKJIEOTHAOB. [IoHATHE O MUPUMUINHOBBIX
U IIypUHOBBIX OCHOBaHUsAX. llepBuuHas, BTOpUYHAas M TpeTHYHas CTPYKTypbl Moiekynsl JIHK.
buonornueckass pons JHK um PHK. I'ennas wmxenepust u OuotexHomjorus. TpaHCreHHbIE (OPMBI
KUBOTHBIX U PACTEHUI.

JemoHcTpanuu. @u3nyeckue CBOMCTBA METHIIAaMUHA. ['opeHne MeTrmiamuHa. Bzaumoerncreue
aHWJIMHA ¥ METUJaMMHA ¢ BOAOM M kucioramu. OTHoIIeHHe OeH30sla U aHWIMHA K OpOMHOM BoJe.
OxpamvBaHue TKaHEH AaHUIMHOBBIMU KpacutensiMu. OOHapykeHue (QYHKIHOHAIbHBIX TPYHI B
MOJIEKYJIaX aMUHOKUCIOT. HeWrpanusamus menoun aMuHOKUCIOTOW. HeWTpamm3auus KUCIOTHI
aMUHOKHCIIOTON. PacTBopenue u ocaxenue 0enkoB. JleHaryparus OeJKoB.

KavectBennsle peakiuu Ha Oenku. Moaenu monekynsl JIHK v pa3nnyHbIX BUAOB MOJEKYI
PHK. OO6pa3upl nponykToB NMUTaHUS U3 TPAHCTEHHBIX (OPM pPACTEHMH M >KUBOTHBIX; JIEKAPCTB U
IIPENapaToB, U3TOTOBJIEHHBIX C TOMOUIbIO TEHHON HHKEHEPHUU.

JlaboparopHble ONbITHL. M3roToBIEHNE MIAPOCTEPIKHEBBIX MOJIEIEH MOJIEKY]l H30MEpPHBIX
aMMHOB. M3rotoBnenue mopeneil m3oMepHbIx Mosekysn coctaBa C;H7MO,. PactBopenue OenxoB B
BOJie U uX Koaryisus. OOHapykeHHe Oeska B KypUHOM sIiIle U B MOJIOKE.

bronornuecky akTUBHbBIE COEAMHEHHUS

Buramunsl. [Tonstue o Buramunax. Mx knaccudukanus u o6o3nauenue. Hopmel norpebnenus
BUTaMUHOB. BonopactBopumbie (Ha npumepe BuTamuHa C) M KUPOpPACTBOpPHMBIE (HA IpUMEpE
BuTaMuHOB A u D) Butamunbl. [lonstue 00 aBUTaMHHO3aX, TUNEpP- M TMIIOBUTAMHUHO3aX.
[TpodmnakTuka aBUTAMUHO30B.

®epmenTsl. [TonsTe 0 pepMeHTax Kak 0 OMOJIOrMYECKUX KaTaau3aTopax O0eIKOBOM MPUPOIBL.
3HaueHue B 6uonorun u IPUMEHEHNE B NPOMBIIIIIEHHOCTU. Knaccugurkayus
¢epmenmos. OCOOEHHOCTH CTPOEHUS U CBOWCTB (DEPMEHTOB: CEIEKTHMBHOCTh M 3(()EKTUBHOCTS.
3aBHCHUMOCTB aKTUBHOCTH (hepMeHTa OT Temneparypsl 1 pH cpezpl.

['opmownsl. [loHsiTHE 0 TOpMOHAaX Kak OMOJIOIMYECKH aKTHUBHBIX BEIIECTBAX, BBIMOJHSIOLINX
SHJIOKPUHHYIO PETYJISAIMIO KU3HEACATEIbHOCTH opraHnu3MoB. Knaccudukanus ropMOHOB: CTEPOUIBL,
MIPOM3BOJIHBIE AMUHOKHUCIIOT, TOJMIENTUIHbIE U OeIKoBble TOpMOHBI. OTIenbHBIE NPEACTaBUTENN
TOPMOHOB: 3CTPAAHNOJ, TECTOCTEPOH, MHCYJIMH, apPEHAJIHH.

JlexapctBa. [lonsiTue o0 JnekapcTBax Kak XUMHOTEpANeBTHUECKUX IpernapaTax. [ 'pymnmsl
JIEKapcTB: Ccynb(aMuibl (CTPENTONH ), AHTUOMOTUKHY (TIEHUIIMIUINH), aCIUPUH. be3omacHbie CriocoObI
IIPUMEHEHHUs], JIEKapCTBEHHbIE (OpMbl. AHTUOMOTHKM, MX KIacCH(UKALUs MO CTPOEHUIO, THUIY U
criekTpy aevictBus. [ucOakreprnos3. HapkoTuku, HapKOMaHUs U ee MPO(UITaKTHKA.



Hemonctpamuu. OOpasnpl  BUTaMUHHBIX — mpernapaToB. [lomuBuramunabl.  MumrocTpamumn
¢dororpaduii KUBOTHBIX C pa3IMYHBIMU (OpMaMU aBUTAMHUHO30B. CpaBHEHUE CKOPOCTH Pa30oKEHUS
H,0;, on JeHCTBUEM dbepmenTa (kaTaa3bl) " HEOPTraHUYECKHUX
karanuzaropos (Kl, Pe03, MnO,). [Tnakar win kogorpamMma ¢ U300pakeHHEM CTPYKTYPHBIX (hopmyit
3CTpajMoIia, TECTOCTEPOHA, aJipeHanHa. B3anmoelicTBue aapenanuna ¢ pactsopom FeCls. Benkopas
NpUpoJa UHCYIMHA (I[BETHBIE peakiuu Ha Oenku). IlnakaTel mnm kogorpammsl ¢ popMynamu amuaa
Cyab(GaHUIOBOM  KHUCIOTHI, JAUTHAPOPOIUEBOM UM JIOKHOW  OUTHIPO(OIMEBONH  KHCIOT,
OCH3WINECHUIIWIIINHA, TETPAUKINHA, IeoTakcuMa, acCIIMpUHA.

Jlaboparopubie onbiThl. OOHapykeHHE BUTaMHHA A B pacTUTenbHOM Macie. OOHapyxkeHHe
Butampuia C B da0moyHoM coke. OOHapyxenue BuTamuHa DB jkenTke KypuHOro siina.
@epMEHTAaTUBHBIN THAPOJIN3 KpaxMalla IoJ AeMCTBUEM aMuiIasbl. PasioskeHue nmepokcuia BOAOpoAa
MoJ; JAeicTBHEM Karanasbl. JlelicTBue JAeruaporeHasbl Ha METWICHOBBIM cuHUK. lcnbiTanue
pacTBOPUMOCTH aJpeHajMHa B BOAE M cOJsiHOW kuciore. OOHapy)KeHHE acllupuHa B T'OTOBOM
JIeKapCTBEHHOU (popme (peakiueit THAPOoIM3a WIKA IIBETHOUW peakiuei ¢ cynbhaToM Oepusuims).

XHUMHUYECKUHN ITPAKTUKYM

KauecTBeHHBIN aHANM3 OPraHUYECKUX COEAMHEHUU. YrieBomopoabl. CnupTel U (HEHOIBI.
Anpnerugpl W KeTOHBL. KapOOHOBBIE KHCIIOTHI. YTJIEBOIBL. AMHUHBI, AMHHOKHCIOTHI, OEJKH.
WNnentudukanuss opraHuueckux coenuHeHuil. JleficTBue (epMEeHTOB Ha pa3luYHbIE BEUIECTBA.
AHann3 HEKOTOPBIX JIEKAPCTBEHHBIX NIPENapaToB (aCHUPHUHA, IApaLeTaMoJIa).

OBLIAA XUMUA.

11 knacc Ctpoenue atoma

ATOM — clOXHas d4acTula. ATOM — ClOXHas 4actuna. Jloka3arenbCTBa CIOXHOCTH
CTPOCHHUSI aTOMa: KaTOJIHBIE W PEHTTCHOBCKUE JIydd, (HOTOdPQEKT, paaroakTUBHOCTh. OTKphITHE
JNIEKTpOHa, TpPOTOHAa M HedTpoHa. Moxemn ctpoenusi aroma (Tomcona, Pesepdopna, bopa).
Maxkpomup 1 Mukpomup. KBaHTOBO-MEeXaHUYECKHE [TPEICTABICHUS O CTPOCHUH aToMa.

CocrosiHue >1MeKTpOHOB B aToMe. HykiloHBI: TpoTOHBI UM HeWTpoHbl. Hykmuasl. M300apsl u
n30Tonbl. KBaHTOBO-MEXaHMUYECKHE MPEICTABICHUS O TIPUPO/IE IeKTpoHa. [loHsATHE 00 AIIEKTPOHHOM
opOHUTanu U ANEKTPOHHOM obmnake. [IpaBuna 3amoiaHEeHHs HEPTeTUYECKUX YpOBHEH W opOuTaneit
anekTpoHamu. llpuHUIMD MUHUMyMa S3HEpPruu. DIEKTPOHHbIE KOHQUIYypallUd aTOMOB U HOHOB.
Oco6eHHOCTH JIEKTPOHHOTO CTPOSHMS aTOMOB XpOMa, MeJu, cepedpa u JIp.

BanenTHple BO3MOKHOCTM aTOMOB XHMMHUYECKUX JJIEMEHTOB. BalleHTHbIE  AJNEKTPOHBI.
BanenTHple BO3MOXXHOCTH aTOMOB XHMHYECKHUX DJIEMEHTOB, OOYCIIOBJICHHbIE pPa3IUYHBIMU
¢akropamu. CpaBHEHUE MOHATHI «BaJIEHTHOCTHY» U «CTENEHb OKUCIICHUS».

Ilepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumnueckux snemeHToB . . Menzaeneesa
u crpoenue aroma. [lpennocbuiku otkpbiTHs Ilepuoanueckoro 3akona. OTkpeiTHe 3akoHa. [lepBas
¢dopmynupoBka Ilepmommueckoro 3akoHa. Crpykrypa Ilepuoanueckoil CHCTEMBI 3JIEMEHTOB.
CoBpeMeHHbIE TPEICTABICHU O XMUMHUYECKOM 3ieMeHTe. Bropas ¢popmynuposka Ilepuoanueckoro
3akoHa. Ileproguueckas cucreMa M cTpoeHue aroma. PU3HUYECKHUN CMBICI IMOPAIKOBOTO HOMEpa
3JIEMEHTa, HOMEPOB Tpynnbl U nepuoja. [lepuoanyeckoe M3MEHEHUE CBOICTB 3JEMEHTOB: pajuyca
aToMma, JJIEKTPOOTPHULATENIbHOCTU. I[IpUYMHBI W3MEHEHUS METAUIMYECKUX M HEMETaUIMYEeCKUX
CBOMCTB 3JIEMEHTOB B TIpyIIax M NEpUOAax, B TOM yucie U B Oonbumx. Tperbs popmynupoBka
Ilepuognueckoro 3akoHa. 3HaueHue Ilepmonmueckoro 3akoHa u Ilepumonmdeckoil cucTeMbl I
Pa3BUTHUS HAYKW U IOHUMAaHUS XUMUYIECKON KapTHHBI MHPA.

Hemoncrpauuu. ®otordpdexr. Karonueie mayun (3M€KTPOHHO-JIyueBble TPYOKH), MOJIETH
ANIEKTPOHHBIX 00yiakoB  (opOuraneil) paznuuHoil Qopmbl. PasznuuHble BapuaHThl  TaOIUIl
ITepuonnueckoil cuctembl Xxumuueckux snemenToB [I. M. MenneneeBa. OOpasiibl MPOCTHIX BEIECTB,
OKCHJIOB U TUJIPOKCH/IOB 3JIEMEHTOB 3-T0 NepHoa U JEMOHCTPALIUSI UX CBOUCTB.

Crpoenue BeniecTsa. JlucrnepcHble CUCTEMBI

Xumuueckas cBs3b. EquHas nmpupoja XuMU4YecKon cBA3U. [IoHATHE 0 XMMHYECKOU CBSI3M Kak
mporecce B3aWMOJICHCTBHS aTOMOB C OOpa3oBaHMEM MOJIEKYJ, HOHOB M pajauKaioB. Buabl
XUMHUECKON CBsI3U. AMoOpdHBIE M KpuUcTalIndeckue BemlecTBa. loHHas xXumudeckas CBS3b.
JlunonibHBIA MOMEHT CBsA3U. CBOMCTBA BEIIECTB C HOHHOM KPUCTAUIMUECKOU PEIIETKOM.



KoBaseHTHast cBs3b. MeTO[ BaJIeHTHBIX CBsSi3ed B 0Opa30BaHWUU KOBAJICHTHOW CBSI3H.
DNEeKTPOOTPULATENIBHOCTh U PA3HOBUIHOCTH KOBAJEHTHOM CBS3M II0 3TOMY IPU3HAKY: MOJIApHAs U
HETOJISIpHASL.

Crioco0 mepeKkphIBaHUs JIEKTPOHHBIX OpOUTaneil u Kiaccuukamys KOBAICHTHBIX CBS3EH MO
ATOMY MPHU3HAKY: CT- U P-CBA3U. KpaTHOCTh KOBAJIEHTHBIX CBA3CH M MX KIAcCH(pUKALUs MO 3TOMY
MPU3HAKY: OAMHAPHAA, ABOMHAS U T. . MeXxaHU3Mbl 00pa30BaHMs KOBAJICHTHOW CBSI3U: OOMEHHBIH U
JOHOPHO-aKIEeNnTOpHbINA. KprcTamueckoe cTpoeHHe BEIIECTB C ATUM THUIIOM CBS3H, UX (PHU3HUYECKUE
CBOMCTBA.

Mertamnnueckas cBs3b U ee ocoOeHHocTu. Dusnueckue cBOIICTBa MeTalIOB Kak (yHKUIUA
METaJUIMYECKON CBSI3U U METAJUIMYECKOW KPUCTAIIMYECKON PEIETKH.

Bogoponnas cBs3p M MexaHM3M ~ee  oOpa3oBaHusA.  MexMoieKky-  JspHas U
BHYTPUMOJIEKYJISIpHAsE BOJOPOJHbIE CBsA3M. PU3MUYECKHE CBOICTBA BEIIECTB C BOAOPOIHOUN CBA3BIO.
Buonorudeckast posib BOJIOPOIHON CBSI3U B OpPTraHU3AIMU CTPYKTYP OMOTIOIMMEPOB.

[ubpumuzanmst opOuTasier u reomMeTpus Mol € K yia. Teopus rubGpuamsanuu. TUmbl
rHOPUIN3AIMH JIEKTPOHHBIX OpOUTAIel U T€OMETPHUsl OPTaHUYECKUX U HEOPTaHUYECKHX MOJIEKYII.

Teopust cTpoeHHs XMMHYECKUX coequHeH W . [Ipeanochuiku co3aHusi TEOPUM CTPOECHUS
XUMHUYECKUX COCIMHEHUMN: che3ll ecTecTBoucHbITarene B r. [lneiiepe. JIuunoctHeie kauectBa A. M.
BbyrnepoBa. OCHOBHBIE TOJIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOCHHUSI OPraHUYECKUX COCOUHEHUN U
COBPEMEHHON TEOpUM CTpoeHudA. M3o0Mepust B OPraHMYECKOd XUMuU. B3anmHoe BIMSIHUE aTOMOB B
MOJIEKYJIaX OPraHUYECKUX U HEOPIraHMYECKUX BEIIECTB.

OcHOBHbIE  HaIlpaBJIEHUsT pPa3BUTHS TEOPUU CTPOEHUS  OPraHUYECKUX COEAMHEHUM
(3aBUCUMOCTb CBOMCTB BEIIECTB HE TOJBKO OT XUMHYECKOrOo, HO U OT HX DBJIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTpoeHus ). MHAYKIIMOHHBIN 1 Me30MepHbIH 3¢ dekTbl. CTepeoperysipHOCTb.

JlnanekTuyeckrue OCHOBBI OOIIHOCTH JBYX BEIYIIUX TEOpUN XUMHUU. J{MaJeKTUUECKHE OCHOBBI
obmuoctu Ilepumoanyeckoro 3axona [[. M. MenneneeBa m teopuu ctpoenuss A. M. Byrneposa B
CTaHOBJICHUH (pabOThI MpPENUIECTBEHHUKOB, HaKOIUIEHHWE (PAKTOB, ydacTHe B Che3llaX, PYCCKUH
MEHTAJIUTET), TIpelncka3anuu (HoBble 31eMeHTh — (3, Se, Ge 1 HOBbIC BENIECTBA — H30MEPHI) H
pa3BUTHU (TpU GOPMYIUPOBKH).

[Tonmumepsl opranudeckue U Heopranuuyeckue. [lomumepsl. OCHOBHbIE MOHSATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: «MOHOMEpP», <«IIOJUMEP», «MAKPOMOJEKYNa», «CTPYKTYpHOE
3BEHO», «CTENEHb MOJUMEpPU3ALNN», «MOJIEKyIspHas Maccay. CrnocoObl MOJydyeHUs MOJUMEPOB:
peakiMy MOJMMEpHU3alMi U MOoJUKOHJeHcauuu. CTpoeHue NOJIMMEpOB: reomeTpudeckas (opma
MaKpOMOJIEKYJI, KPUCTAUIMYHOCTh U aMOP(PHOCTh, CTEPEOperyisspHOCTh. [lomumepbl opranudeckue u
Heoprannueckue. Kaywy- ku. Ilmactmaccel. Bomnokna. buomonmmepsl: Oenku M HYKJIEHHOBBIC
KHCIoThl. Heoprannyeckue nojauMepbl aTOMHOTO CTPOEHHS (aJUIOTPOIHbIE MOAU(PUKALIMK YIiepoa,
KPUCTANINYECKUN KPEeMHUH, CEJIeH M TEeJUTyp LEeNOYEYHOr0 CTPOEHHs, TUOKCHUJ KPEeMHHUS U Jp.) U
MOJIEKYJIIPHOTO CTPOCHHUSI (cepa TutacThudeckas u ap.).

JucnepcHble cucteMbl. UncThle BemlecTBa U cmecH. Kiaccudukanus XMMUYECKHX BELIECTB 110
gucrote. CocraB cmeceil. PactBopsl. PactBopumocth BemectB. Kitaccudukanus pacTBopoB B
3aBUCHUMOCTH OT COCTOSIHMSI PAacTBOPEHHOTO BeHIeCTBa (MOJEKYJSPHBIE, MOJIEKYJISIPHO-UOHHBIE,
MOHHbIE). TUIIBI PACTBOPOB IO COAEPKAHHUIO PACTBOPEHHOTO BellecTBa. KoHIIEHTpalus pacTBOPOB.

[Tonstue «aucnepcHas cucremay. Knmaccudukanus TUCTIEPCHBIX CHUCTEM B 3aBHCHMOCTU OT
arperaTHoOro COCTOSIHUSI IMCIIEPCHOHHOM Cpelbl M JUCHEepCHOM (a3bl, a Takke MO pa3Mepy YacTHILl.
I'pyboaucniepcHble CHCTEMBI: SMYJIbCUM U cycneH3uH. PacueTHsle 3aiaun. PacueTsl Mo XMMHUYECKUM
dhopmynam.

PacueTsl, cBsi3aHHBIE C TMOHATHSIMH «MaccoBas JIOJS» U «OObEeMHas JOJs» KOMIIOHEHTOB
cMecu. Beranciienne MOIspHOM KOHIIEHTPALMKA PaCTBOPOB.

JemoHcTpannu. Mojienu KpUCTaNIMYECKUX PEIIETOK BEUIECTB C PA3IUYHBIM THIIOM CBA3EH.
Mopenu MOJEKyn pa3IudHON TeoMeTpuu. Moaenu KpUCTAUTMYECKUX PEHIeTOK aiMasza W rpadura.
Monenn  MoJeKyl HM30MEpOB  CTPYKTYpHOM M INPOCTPAaHCTBEHHOM  H3oMepuu. Mogenu
KPUCTAJIMYECKUX  PELIETOK MeTauioB. Mojaenu U3  BO3AYIIHBIX  I[IAPOB, OTpaKkarollue
IIPOCTPAHCTBEHHOE PACIIOIOKEHUE sp’-, sp’-, SP-TUOPUIHBIX OPOUTATICH B MOJIEKYIaX OPraHUYECKUX U
HEOPraHUYECKHUX BEIIECTB.



Komneknust mnmactMacc © BOJIOKOH.  OOpasubl  HEOPraHMYECKMX IOJIMMEPOB:  CEphl
IIacTHUecKoi, Qocdopa kpacHoro, kBapua u 1p. Moxenu monekyn OenxoB u JIHK. OOGpasubr
Pa3IMYHBIX CUCTEM C )uAKOH cpenoit. Koarymsmus. Cunepesuc. Dddext Tunmans.

JlaboparopHble  ONBITHI. 3HAKOMCTBO €  KOJUICKLIMSIMM ~ [HILIEBBIX, MEIULUHCKUX U
Ouonornueckux reneit u 3oinei. [loayuenne koyutonaHoro pacteopa xuopuza sxenesa (111).

XUMUYECKUE PEAKIIUU

Knaccudukanmst XuMHUeCKUX peakifuii B OpraHundecKor u Heopranndeckor xumuu. [lonsarue o
XMMHAYECKOM peaklUuu, OTIWYHE €€ OT SACPHOW peakiuu. AJUIOTPONHBIE M MOJIUMOp(HBIE
IIPEBPALLCHUS BEILECTB.

Knaccugukanus peakuuii B HEOPraHUYECKOM XUMHM [0 YHUCIY M COCTaBy pearupyrolux
BEIIECTB (pa3ioKeHus, COeTMHEHHS, 3aMeILeHHsI, 0OMEHa).

Knaccugukanus XMMHYeCKUX peakluii B OpraHMuecKOl XUMHUM (IIPUCOEIMHEHUS, 3aMELIEeHNS,
OTILETIJICHUS, U30MEPHU3ALIHH ).

Knaccugukanus peakuuii no temioBoMy 3¢dexkTy, no ¢(a3oBoMy cOCTaBy, IO Yy4YacTHIO
karanuzaropa. OOpaTuMble U HEOOpAaTHMbIE PEAKIIHH.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUU U peakUuu, uayiue 0e3 M3MEHEHHs CTeleHeil
OKHUCJIGHHS ~ DJIEMEHTOB. MeEXMOJIeKy- JIIpHblIE M BHYTPUMOJIEKYJISIPHBIE  OKHCIMTEIBHO-
BOCCTAHOBUTENIbHBIE  peakuuu. Peakuuu  OUCHIpONOPLHMOHMPOBAaHMA. MeToasl  cocTaBieHUs
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI: METO/ AIEKTPOHHOIrO OasiaHca.

OcHOBHBIE MOHATHS XMMHYECKOM TepMoAMHAMUKH. llepBoe Havano TepMOAMHAMUKH.
TemmoBoii 3pdext xumuueckoit peaknuu. 3akoH ['ecca u ciiecTBUS M3 Hero. Terora (SHTAIBINS)
oOpa3oBaHus BellecTBa. TepMOXUMUYECKHUE PACUETHI.

[Tonsitue suTpornu. Bropoe navano tepmonunamuku. CBoOoaHas sHeprust ['nd6ca. Pacuerst
CaMOIIPOU3BOJIBHOTO NPOTEKaHMSI XUMUYECKON PEAKIIUH.

Ckopocth xumuueckux peakuuil. [Ipeamer xumuueckoil kuHeTwku. I[loHsTHe CcKopocTH
XMMHMUYECKON peakuuu. KnHeTHdeckoe ypaBHEHUE pEakIMM M KOHCTAaHTAa CKOPOCTH XUMHYECKOH
peakuuu. GakTopsl, BIUAIOMINE HA CKOPOCTh XUMUYECKON peakIiu (IIpUpo/ia pearupyroiux BEUIeCTB,
KOHIIEHTpALUs, TEMIIepaTypa, MOBEPXHOCTh CONPUKOCHOBEHHMS BEIIECTB).

[TonsTHE 0 KaTanmu3aTOpax U KaTtaause. | OMOreHHbIN U FeTEPOTreHHBIN KaTtannu3. GepMEHTHI.

OOpaTuMOCTh XHMHYECKHUX peakuuil. Xumuueckoe paBHoBecue. OOpaTuMble XHMHYECKHE
peakiuu, U3MEeHeHue »Hepruu [ubbca B oOpatumMom mporiecce. XUMHYECKOE PaBHOBECHUE U €r0
nuHamuueckuil xapakrep. Koncranta xumundeckoro pasHosecusd. [Ipunuun Jle Illarense. Cmemenne
XUMHUYECKOTO PaBHOBECHSI.

ONEKTPOIUTHYECKAs TUCCOLMALNA. DIEKTPOIUTHl U HEMIEKTPOJUTHL. DJIEKTPOJIUTHYECKAS
JUCCOLMAIUS, MEXAHNU3M JIUCCOLMAIMU BEIECTB C Pa3iIMYHbIMHU BUAaMU CBsi3U. CUIIbHBIE U clabble
7eKTpoinuThl. CTeneHb JUCCOIMAllMM M €€ 3aBUCHUMOCTh OT pa3iuyHbIX (akTopoB. MoHHOE
npousBeneHne Boasl. [lonstue pH. BonopoaHblil mokasarens.

I'maponus. I'maponu3 kak oOMeHHBIH mporecc. OOpaTuMblii M HEOOpaTUMBIA T'HJIPOJIH3
OpPraHWYECKUX Y HEOPraHWYECKUX BelecTB. ' maponms coseld. ['uaponns opraHn4ecKux COeIMHEHHUN
KaK XMMHUYecKasi ocHoBa oOMeHa BemecTB. ['nuaponmnu3 AT® kak oCHOBa SHEPreTHYecKoro oOMeHa B
KHUBBIX OpraHHU3Max

Pacuernble 3amaun. PacueTsl Mo TEPMOXMMHYECKMM YpaBHEHHSAM. BbIUMciIeHHE TEIIOBOIO
sddekra peakuud IO TEIUIOTE OOpa30oBaHMsI PEarupyrolIuX BELIECTB U MPOAYKTOB pEaKILUU.
Onpenenenne pH pacTtBopa 3ajaHHON MOJISIPHOM KOHILIEHTpalMH. Pacder cpeaHe CKOpOCTH peakluu
[0 KOHLEHTPAlUSAM pPEarupyroliuxX BellecTB. BblUMCIEHUS C HUCHOJb30BaHUEM  IMOHATHUS
«TeMIepaTypHblii Ko3pPHUIHEHT CKOpOoCcTH peakuun». HaxoxeHrne KOHCTaHThl paBHOBECHUS PEaKIUH
10 PaBHOBECHBIM KOHIIEHTPAIUSAM U OIPEIETICHUE NCXOHBIX KOHIIEHTPAIUi BELIECTB.

JleMoHCTpanuu. AJUIOTpOTNIHbIe TpeBpamieHus cepsl U (ocdopa. Peakumm, wugymme c
oOpa3oBaHMeM ra3a, ocaaka wwid Boabl. OKHCIHUTEIbHO-BOCCTAHOBUTENIbHBIE pEaKLUUd B
HEOPraHMYecKOoM XMMHHU(B3aUMOJICHCTBYE IIMHKA C PACTBOPAMM COJITHOW KHUCIOTHI M cylbdara Meau
(IT)). OxucaNTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMN B OPTaHUYECKOM XUMHUH (OKUCICHHE albJeruia B
KapOOHOBYIO KHCJIOTY — peEakIus «cepeOpsiHOro 3epkaja» WM peakuus C THIPOKCUIOM
menau (1), okucaeHne »TaHoNa Ha MEIHOM KaTamu3atope). M3ydeHwe 3aBHCHMOCTH CKOPOCTH
XUMHAYECKON PEaKIMK OT KOHIIEHTPAIlMH BEIIECTB, TEMIIEPaTyphl (B3aUMOICHCTBUE THOCYJb(aTa



HaTpHUsi C CEPHOM KHUCIIOTOW), MMOBEPXHOCTH CONMPHKOCHOBEHUS BEIIECTB (B3aUMOJCHCTBHUE COJISTHOM
KHMCJIOTHI C TPaHyJIaMU M NIOPOIIKAMM aJIFOMMHHUS WIN LIMHKA). [IpoBeieHne KaTaTMTUYECKUX peakunii
pa3IoKeHUsl MEPOKCHIA BOAOPOA, TOPEHUs caxapa, B3aMMOJCHCTBUA noja u amomuHusa. Kopposus
Kelesa B BOJHOH cpele ¢ ypoTponmuHOM M 0e3 Hero. HabmiozeHue cMemeHUs: XMMHUYECKOTrO
paBHOBECHSI B CUCTEME:!

FeCl; + 3KSCN = Fe(SCN); + 3KC1.

CpaBHeHHE DJIEKTPONPOBOJHOCTH  PAacTBOPOB  JNIEKTPONIMTOB. (CMeleHHuE pPaBHOBECHUS
JUCCOLMAIMK CJIAa0bIX KUCIOT. IHAUKAaTOphl U M3MEHEHHE MX OKPAcKU B paszHbIX cpenax. MloHHbIe
peakiMM M YCJIOBUS UX HpoTekaHus. ['maponn3 kapOOHATOB, Cyab(paTOB M CHIMKATOB IEJIOYHBIX
MerayuioB, Hutpara cBuHna (I1) wim nunka, xmopuaa aMmmoHus. CepHOKUCIBI U (GepMEHTaTUBHBIM
TUAPOJIU3 YIIEBOIOB.

JlaGopatopHble onbIThl. Pa3noxxenue mnepokcuia Bopopoaa ¢ nomoupro okcuga meau (II) u
Karana3pl. 3HaKomMcTBO ¢ Kosulekuued CMC, coxepxkammx 5H3UMBL. Peakiuu, wuaymmue ¢
o0pa3oBaHMEM OcCajKa, ra3a WIM BOJAbl Ul OPraHUYECKUX M HEOPraHWYECKHUX 3JIEKTPOJHUTOB.
Pasnuunsle ciaydan rugponusa coned. MecnegoBanue cpensl paCTBOPOB € MOMOILBK) MHIUKATOPHOMU
Oymard.

[TpakTtuyeckas padora Ne 1. CKOpOCTh XMMUYECKHX peakIfii. XMMHYECKOE PaBHOBECHE.

[Tpaktryeckas pabora Ne 2. PemeHue skcriepuMeHTaIbHbIX 3aj1a4 o TeMe «[ naponus».

BemectBa u ux cBoricTa

Knaccugukanus HeopraHmdyeckux BellecTB. BemiecTBa mpocTsle M CiloKHbIE. biaropoassie
razpl. CpaBHUTENbHAsh  XapakTEpUCTUKAa IMPOCTHIX  BEUIECTB: METANIOB U  HEMETAJUIOB,
OTHOCUTEJIBHOCTh 3TOM Kilaccudukauuu. ClokHble BellecTBa: OWHApHBIE COEAMHEHUs (OKCHUBI,
rajloreHubl, CyabQUAbl U T. 1.), TUIPOKCUJIBL, COJIH.

[ToHsiTHE O KOMIUIEKCHOM COEIMHEHHUH.

JIOHOpHO-aKIIENITOPHOE  B3aMMOJICUCTBUE  KOMIUIEKCOOOpa3oBa- TeJled W JIMTAHJOB.
KoopanHaioHHoe 4uciio KOMIUIEKCo00pazoBa- Teiisd. BHYTpeHHss 1 BHELIHAS cepa KOMILJIEKCOB.

Jucconmanus KOMIUIEKCHBIX COeIMHEHMM. [IpuMeHEeHHe KOMIUIEKCHBIX COECIMHEHUM B
XMMHYECKOM aHAJIM3€ U B IPOMBIIUIEHHOCTH, UX POJIb B IIPUPOJIE.

Knaccudukanus opranuueckux BemiecTB. Knaccudukanus opraHMYecKHX BEIIECTB IO
CTPOCHMIO YIVIEPOJHOM LEeNH (AUUKIMYECKHE W LUKINYECKHE, HACBHIIIEHHBIE U HEHACBILICHHBIE,
KapOOLMKINYECKUE U TETEPOLUKINYECKIE, APOMATUYECKUE YTIIEBOJOPOIbI). YTIIEBOAOPOIbI (aIKAHBL,
aJIKeHBI, AJKHHBI, LUKJIO- aJIKaHbl, AJKaJUEeHbl, ApEHbI, TaJOT€HONPOU3BOAHbBIE YIJIEBOJOPOOB).
OyHKIMOHANBHBIE Tpynnbl (TUAPOKCUIIbHAs, KapOOHWIbHAsA, KapOOKCHUJIbHAs, HUTPOTpPYIIIa,
aMMHOTPYIIA) ¥ KJIacCU(PUKAIMS BEIIECTB M0 3TOMY IPU3HAKY.

M e t a 1 1 bl Ilonmoxenue meramnoB B Ilepuonmueckoit cucreme J[. M. Menneneesa.
OcobeHHoCcTH CTpoeHHs aToMOB W KpuctamioB. [lomumopdusm. OOmme Qusnueckue CBOUCTBa
MeTaiioB. deppoMarHeTUKy, NapaMarHeTUKU U TUaMarHeTUKH.

ONEKTPOXUMHUYECKUHA psAfl HanpsokeHUH MeTtaioB. CTaHIApTHBIA BOAOPOIHBINA AJIEKTPOA.
CrannapTHbI€ JIEKTPOIHBIE TOTeHIMaANBI. OOIIMe XUMUYECKHE CBOMCTBA METAJIOB: B3aMMO/ICHCTBHE
C HeMeTalylaMHM, BOJIOW, OMHAPHBIMH COEIMHEHUSIMH, KHUCIOTaMH, COJSIMH. B3aumojeiictBue
HEKOTOPBIX METAJUIOB € pacTBOpaMu Iuejaodel. B3aumonelcTBHE aKTUBHBIX METAUIOB  C
OpraHUYeCcKUMH coeTuHeHUAMU. OCOOEHHOCTH Peaklnii METAIJIOB C a30THOM W KOHLEHTPUPOBAHHOM
CEpPHOM KUCIOTOM.

Koppo3ust merannos. [lonstue koppo3un. XuMHUecKas U IEKTPOXUMHUYECKAas KOPPO3HUS U
CIOCOOBI 3aIIMTHI METAJUIOB OT KOPPO3HUHU.

O6u1me crocoObl MOMyYeHHs MeTaJIoB. MeTtansl B npupojie. OCHOBHBIE CLIOCOOBI MOJTYYEHHS
METAJIJIOB (MMPOMETAILTYPIHsl, THAPOMETAIUTYPTHSsl, SIEKTPOMETAILTYPIHS).

ONEKTPOaN3 KaK OKHCINUTEIbHO-BOCCTAHOBUTENBHBIN TIpOIECC. ODJIEKTPOJIN3  PaCIUIaBOB
ANEKTPOJIUTOB. DJIEKTPOJIU3 PACTBOPOB BJIEKTPOIUTOB C MHEPTHBIMU M AKTUBHBIMH 3JIEKTPOIAMH.
Hcnonp30BaHue AIIEKTPOIN3A B IPOMBIIIIIEHHOCTH.

Metamnsl rnaBHbeIX noarpymi. llenouynsie meramuibl, oOmiasi XapakTepUCTUKAa Ha OCHOBE
nonoxenus B llepuommyeckon cucreme snementoB JI. M. MengeneeBa M CTpOEHHsS AaTOMOB.
[Tomyyenue, ¢usznyeckue M XUMHUYECKUE CBOWCTBA, NPUMEHEHUE IIEJIOYHBIX METAJIOB M HX
coenuHeHuil. bepuyumii, MarHuii, meNTOYHO3EMENbHbIE METAUIbI, UX OOINas XapaKTepUCTUKa Ha



ocHOBe moJioxkeHus B Ilepuonnueckoit cucreme snementoB Jl. . MenzaeneeBa U CTpOCHUSI aTOMOB.
[Tony4yenue, puznueckue 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE LIEIIOYHO3EMEbHBIX METAIIOB U UX
COCIMHCHHH. AJIOMUHUN, CTPOCHHE aToma, (U3MYECKHEe W XMMHUUYECKHE CBOMCTBA, IMOJYYCHUE H
IIPUMEHEHHUE.

Metamibpl MOOOYHBIX MOJATPYII. XapaKTEPUCTUKA METAUIOB MOOOYHBIX MOATPYII IO HUX
nosioxkeHuo B lleproguyeckon cucreme snemenToB /. . MenneneeBa U CTpOCHUIO aTOMOB.

Menp: ¢usnyeckue M XHUMHUYECKHE CBOMCTBA, IOJIyud€eHHE W MpHUMEHeHue. Baxueiimue
COEIUHEHUS MEJIN.

®u3nueckue U XMMHUYECKHUE CBOMCTBA, MOJYYEHUE M IPUMEHEHHE IIMHKAa. XapaKTepUCTUKa
BXHEHIINX COeAMHEHU (OKCH/Ia U TUIPOKCHIA IIMHKA).

@u3nyecKue U XMMHYECKHE CBOMCTBA, MOJYYEHHE W NPUMEHEHHE XpoMa. XapaKTepUCTHKA
BaXKHEHIMX coennHeHuit (okcuma u ruapokcuaa xpoma (I11), 1MXpomMaToB W XpOMATOB IETOYHBIX
MeTauioB). OCOOEHHOCTH BOCCTAHOBJICHHUS JUXPOMATOB B 3aBUCUMOCTH OT CPEJIbl PACTBOPOB.

®u3nueckue U XMMUYECKHE CBOICTBA, IMOJIYyYEHUE U IPUMEHEHUE MapraHia. XapakTepucTUKa
BOXHEHIINX COEAMHEHUH: OKCHJIOB, THAPOKCUAOB, coned. (OCOOEHHOCTH BOCCTAaHOBIJICHUS
[IEpPMaHraHaTOB B 3aBUCUMOCTH OT CPEJibl PACTBOPOB.

H emeramnsl. [Tonoxenne HemertamwioB B Ilepuoamueckoin cucreme JI. U. Menneneena.
Oco0eHHOCTH CTPOSHHS AaTOMOB U KPUCTAILIIOB. AJUIOTPOIHS.

biiaroponbie rassi.

OxucnuTenbHble M BOCCTAHOBUTENIBbHBIE CBOWMCTBa HemeTauioB. OOImas XapakTepHUCTHKa
BOJOPOJHBIX COeIMHEHUN HemeTauioB. OOmias XapakTepuUCTHKa OKCHIOB U TUAPOKCHIOB
HEMETAaJUIOB.

["anorensl. CTpoeHHE aTOMOB TaJlOT€HOB, UX CpaBHUTENbHAs XapakTepuctuka. CBolicTBa
MPOCTBIX  BEIIECTB, OOpa3oBaHHBIX rajmoreHamMud. OKUCIUTENbHBIE  CBOWCTBA  TaJIOT€HOB.
['asloreHoBOIOPOBI, WX CBOMCTBA, CpPaBHUTEIbHAs XapaKTEPUCTUKA. XJIOp U €ro COEAUHEHUS,
Haxo0XJICHHE B NPUPOJE, MOJyYEHHE, CBOMCTBA, IMIPUMEHEHHE. XJIOPOBOAOPOA M COJIAHAS KHCIIOTA.
XIIopuIbl.

XanbpkoreHnsl. HaxoxxeHue Kuciaopoa u cepbl B IPUPOJE, IOTYYEHUE UX B IIPOMBIIUIEHHOCTH
u nabopartopun. CBONCTBAa KUCIOPOJA U CEpbl: aJUIOTponus U (PU3MUECKHUE CBOWCTBA aJlFIOTPOITHBIX
MOJUUKAIMII; OKUCIUTEIbHBIE CBOMCTBA KMCIOPOAA U Cephbl B PEAKIMAX C MPOCTHIMH BELIECTBAMHU.
BoccranoBurensHbie cBoiicTBa cepbl. OKHMCIEHUE KHUCIOPOJIOM CIOXKHBIX BemecTB. OKHUCIUTETbHbIE
cBoiicTBa 030Ha. [Ipumenenue kuciaopona u o3oHa. IIpumenenne cepsl. CepoBOIOpOA, HAXOXKIECHUE B
MIpUPO/IE, OJTy4YEeHHE, CTPOCHNE MOJIEKYJIbI M CBOMCTBA: (pusnueckue U xumuueckue. CepoBoopoiHas
kuciota u cyiabpuasl. Oxeun cepsl (IV), ero cpoiictBa. CepHuctast kucinora u ee coiu. CepHast
KHCIIOTa: (PU3MUECKHE U XUMHUUECKHE CBOMCTBA (OKUCIUTENbHBIE U 0OMeHHbIe). [IpumeHeHune cepHoit
kucnoTel. Conu cepHoM KucnoThl. A30T. Haxoxxaenue B npupoae, noiaydenue. CTpoeHHE MOJIEKYIIBI.
OxucnauTenbHble U BOCCTAaHOBUTENbHBIE CBOMCTBa a3oTa. [IpumeHeHune azora. AMMUaK: IMOJIy4EHUE,
CTPOEHHUE MOJIEKYJIbl, CBOMCTBA (OCHOBHBIE, PEAKLMU KOMILUIEKCOOOpa30BaHMs, BOCCTAHOBUTEIbHBIE,
OKHUCJIUTEIbHbIE, PEAKIIUU C OPIraHUYECKUMU BEIIECTBAMU U C YIJIEKHCIBIM ra3oM). Colu aMMOHUS U
ux npuMmeHeHue. OKCHUBI a30Ta, UX CTPOEHUE M CBOMCTBA. A30THAasl KUCIIOTA: MOIYYEHHE, CIPOeHUe
Monekynvl U cBoiicTBa. HuTpaTel, MX TepMuyeckoe paszioxeHue. PacnosHasanue Humpamog u WX
IIPUMEHEHHUE.

®ochop. Haxoxnenue B mpupone, moidydeHue. AIOTponus W (PU3NUECKHEe CBOWCTBA
Mojudukanuii. OKUCIUTENbHbIE CBOMCTBA (PEaKMU ¢ METaJUlaMH) M BOCCTAaHOBUTEIbHBIE CBOICTBA
dbocdopa (peakiuu ¢ raioreHamMu, KUCIOPOI0M, KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCIIOTaMu ).
Oxcun pochopa (V). DochopHbie KUCTOTHI i UX CONH.

VYrnepon. Haxoxnenue B mpupoze. AmnoTrponuss u (pu3Wyeckue CBOWCTBA MOAM(pUKAIII
(moBTOpeHne). XUMHUECKHME CBOMCTBA YIJIEpoja: BOCCTAHOBUTENbHBIE (B3aUMOJEHCTBHE C
rajjoreHaMu, KHCJIOpOoJIOM, Cepoil, a30ToM, BoioH, okcuaoM Meau (II), KoHIeHTprupoBaHHOM CEpHOM U
a30THOM KHCIOTAMH) U OKHUCIIMTEIbHBIE (B3aUMOACHCTBHE C METalIaMH, BOAOPOJOM, KPEMHHUEM,
o6opom). [Tomyuenue, CBOMCTBA M TPUMEHEHNE OKCUIOB yTiiepoa. YToJIbHAs KUCIOTa U €€ COJIH.

Kpemuuii. HaxoxxneHue KpeMHHUsS B IMPUPOAE U €ro MOJydeHHE. AJUIOTpPONUS M CBOWCTBA
IJIOTPOTNHBIX MoaupuKauui KpeMHHs. BoccTraHoBUTENbHBIE (PEaKIMK C TaJIoT€HaMH, KHCIOPOAOM,



pacTBOpaMH ILeNoYel) U OKUCIUTENbHbIE CBOMCTBA KpeMHMs (peakuuu ¢ metamiamu). [Ilpumenenue
kpeMHus. OKcu KpeMHUs, KpEMHHUEBAsI KUCJIOTa U €€ COJIH.

Kucnorsl opranmdeckue u Heopranumdeckue. CocraB, KiaccUpUKanMsg W HOMEHKIATypa
HEOpPraHUYECKUX U OpraHMUYECKUX KUCIOT. [lomyuenne BaxHENIINX OPraHUYECKUX U HEOPraH MUECKUX
KHUCJIOT. XUMHUYECKUE CBOMCTBA (PEaKLMU C METaJUlaMH, C OKCUIAMU METAJUIOB, C OCHOBAaHUSIMH, C
COJISIMH, CO criupTamu). OKHUCIUTENbHO-BOCCTAHOBUTEIBHbBIE CBOMCTBA KUCIOT. OCOOEHHOCTH CBOMCTB
CEpHOM M a30THOM KHUCIIOT.

OcHoBaHMsl opranudeckue u Heopranumdeckue. CocraB, KiIaccupUKAIMsa, HOMEHKIATypa
HEOPraHMYeCKUX W OpraHuYecKuX OCHOBaHMN. OCHOBHBIE CHOCOOBI MOJYYEHHS TI'MIPOKCHUIOB
METaJUIOB (1LeoYell — peakUsIMU METAJIJIOB U UX OKCHJIOB C BOJIOM, HEPACTBOPUMBIX OCHOBAHUI —
peakiueit ooMena). [lonmydyeHne aMMuaka U aMHHOB. XUMHUYECKHE CBOWCTBA OCHOBAHWIA: IIEIOYCH
(peakuu ¢ KHCIOTaMH, KMCIOTHBIMH OKCHJAMM, PacTBOpaMH COJIEH, C MPOCTHIMU BEIIECTBAMH, C
raJOuI0NPOU3BOIHBIMU YTIIEBOIOPOIOB, (PEHOIOM, KHpPAMH); HEPACTBOPHUMBIX OCHOBAaHHN (peakuuu
C KMCIIOTaMH, PEAKIIUU PA3JIOKEHHUS).

AmboTepHble OpraHHYecKMe U  HeopraHuyeckue coenuHeHus. CiocoObl  TOJTYy4YeHHUs
aM(OTepHBIX coelMHEHUH (aM(DOTEPHBIX OCHOBAaHUN M AMUHOKHCIIOT), UX XMMUYECKHE CBOUCTBA.

['eHernyeckass  CBsSI3b  MEXIYy  KjlaccaMM  OpPraHMYECKUX U HEOPraHWYecKuX
coequHeHui. [IoHATHSA «reHeTudecKass CBsI3b» M «TEHETHYECKUH psa». OCHOBHBIE IPU3HAKU
TFeHETUYECKOro psaa. ['eHeTnyeckue psapl METaJJIOB (Ha MpUMEpPE KaJblLUs U JKejle3a) U HEMETAIIOB
(Ha mpumepe cepbl U KPEMHHMs) U MEPEXOJIHOro 3JeMeHTa (Ha mpumepe aaroMuHuA). ['eHeTHueckue
pAAbI U TEHETUYECKAsl CBSI3b B OpraHMUYECKO XuMuu. EMUHCTBO MUpa BEILECTB.

PacuerHsble 3agaum. Beruncienne maccel wid o0beMa NPOAYKTOB PEAKLMU IO M3BECTHOM
Macce WU 00bEMY MCXOJHOIO BEIECTBA, COAEPIKAIIEro MpUMecH. BbplunciaeHre Macchl UCXOIHOIO
BELIECTBA, €CJIM U3BECTCH NIPAKTUUECKUN BBIXOJ U MACCOBAs €ro 0JI1 OT TEOPETUYECKH BO3MOYKHOIO.
Bbruncnenus mo XMMHUECKUM YPaBHEHMSIM PEAKIUM, €ClIM OJHO U3 PEarupyroliuX BEIIECTB JIaHO B
u30biTKe. OnpeneneHre MOJEKYISIpHOW (OpMyNbl BeLIECTBA [0 MAaCCOBBIM JIOJSIM 3JIEMEHTOB.
Omnpenenenne MOJIEKYJISIPHOH (OpMYJIBI ra3000pa3HOrO BEMIECTBA IO W3BECTHOHW OTHOCHTEIBHOMN
IUIOTHOCTH M MAacCOBBIM JOJISIM 3JIeMEHTOB. HaxokJeHue MoneKkynspHOH (opMylbl BellecTBa IO
Macce (00beMy) MpoAyKTOB cropanusi. KoMOMHUPOBaHHBIE 3a/1a4H.

Hemoncrpauuu. Komekuus «Knaccudukanuss HeopraHudeckux BemiecTB». [lonyueHue
KOMIUIEKCHBIX ~ OpPraHMYEeCKMX W  HEOPraHWYeCKUX  COeAMHEHHMH. JleMoHcTpamusi  Cyxux
kpuctatoryaparoB.  Kommekuumss — «Knaccudukanmss ~— opraHmdeckux — BemiecTB».  Mojenu
KPUCTAIIMYECKUX PEIIETOK MeTaioB. Koekus MeTauioB ¢ pa3HbIMU (U3NYECKUMU CBOMCTBAMHU.
B3aumoneiicTBre MeTauioB ¢ HeMeTallaMM (LIMHKAa C Cepoil, aJloMMHHs ¢ HOJIOM), C pacTBOpaMu
KHCJIOT U Imenodei. ['opeHne MerayuioB (IMHKA, XKele3a, MarHus B KUCIOpoje). BzaumoneiicTBue
a30THOM M KOHIIEHTPUPOBAaHHOW CEPHOM KHUCIOT ¢ Meaplo. Kopposus MeTauioB B pPasIMUHBIX
YCIIOBUSIX U MeToAbl 3amuThl oT Hee. Komneknus pyn. BoccranoBnenne menu u3 oxcuaa menu (II)
yrieM u BoJopoJoM. AutoMuHoTepMmusa. BizaumoneiictBus cynbdpara meau (II) c xemnezom.
CocraBiieHne TralbBaHMUYECKUX 3JIEMEHTOB. OJEeKTpoiu3 pactBopa cyiabpara meau (II). Obpazibl
LIEJIOYHBIX ~ MeTauloB. Peakuusi OKpamMBaHWS IUIAMEHHM  COJISIMM  ILIEJIOYHBIX  METAJIOB.
BsaumopeiictBue nutus U Hatpus ¢ Bojoil. OOpasusl MertamwioB |A rpynnsl.  Bizaumopeiictue
KaJIbLUs C BOJOW. ['opeHne mMaruus B BOJie M TBEPAOM YIJIEKUCIIOM raze. KauecTBeHHbIE peakliui Ha
KaTHOHBl MarHud, Kanblus, Oapus. Ilepexon xpomara B auxpomar u obOpatHo. llomyuenue u
uccinenoBanne cBoMcTB ruapokcuaa  xpoma  (III).  OxucnurenbHele CBOHCTBa — JuXpomara
Kamst. Mojienn KpUCTATMYECKUX PENIeTOK #oja, anMasza, rpadura. B3peiB cMecu Bomopona ¢
KucaopoaoM (rpemydero rasza). ['openue cepsl, pocdopa um yrins B kuciopoge. ObecrseunBaHue
OpomHON (HMOIHOM) BoOIbI 3TUIEeHOM. ['anmorensl (mpocthie BemiecTBa). OKUCIUTEIbHBIE CBOMCTBA
xJIopHOM BOJbI. [lomyyeHue coyiiHOM KMCIIOTBI U ee cBoiicTtBa. [lomydenue kucnopona. Ilomyuenue
OKCH/JIOB TOPEHHMEM ITPOCTHIX U CJIOKHBIX BellecTB. BzaumoelicTBue ceprl ¢ MeTaiaMu (aJIOMUHUEM,
LUHKOM, ene3oM). [lomydyeHue cepoBomopoAa M CEpOBOJOPOJHON KHCIOTHI, J10Ka3aTEIbCTBO
Hanuuus cynbQua-uoHa B pactBope. CoiicTBa cepHoil kuciaoThl. [lonydyeHue u pasnoxeHue Xjaopuaa
ammonwus. Tlonyuenue okcuaa aszora (V) peakuueii B3aMMOACHCTBUS MEIU C KOHIICHTPUPOBAHHOMN
a30THOUM kuciotod. B3ammopeiictBue okcuma azorta (IV) ¢ Bomoii. Pasnokenue HuTpata HaTpws,
ropeHre uepHoro mopoxa. lopenue ¢ocdopa, pactBopenmne okcupa ¢ocdopa (V) B Bome u



UCCJIEIOBAHKE MOTYYEHHOIO pacTBOpa MHAMKATOpOM. KoJuleKIusa npupoIHBIX COCIMHEHUN yIIepoaa.
Kpucramummueckue pemerkn anmasza u rpadura. AxcopOuus okcuaa asora (V) akTHBHpOBaHHBIM
yrieM. Ilepexon kapOonara B ruapokapOoHaT u oOparHo. Kosiekuum HpuUpOAHBIX CHIMKATOB U
NPOAYKUHUH CHJIMKATHOM NPOMBILUICHHOCTH. B3anmoneicTBHe KOHUEHTPUPOBAHHBIX a30THOM U
CEepHOM KHUCIIOT, a TaKKe pa30aBIEHHOM a30THOM KHCIOTHI C Meabpto. B3aumopelicTBue ammuaka ¢
XJIOPOBOZOPOAOM H BOAOH. B3ammopeilicTBHEe pacTBOpa THAPOKCHAA HATpUs C aM(pOTEPHBIM
THUAPOKCUIOM LIMHKA WIN AIIOMUHMS. OCYyIECTBICHUE TPEBPALLECHUIM:

1) Ca” CaO ~ Ca(0H), »

P ™ P,05 N H3PO4 Ca3(PO4)2

2)

3)

Cu " Cu0 ~ CuS04 * Cu(OH), ~ Cu0 ™ Cu CyHs0H

|

CoHs N CH3COH N CH3CO0H

|

CH;0H—CH0H

JlabopaTopuble onbIThl. O3HakOMJIEHHE C oOOpa3laMu IpeACTaBUTENEH pa3HBIX KJIACCOB
HEOpPraHMYecKuX BellecTB. B3anmojeiicTBUe MHOrOATOMHBIX CIHUPTOB M TJIIOKO3bI C (DETMHIOBOM
KUIAKOCTBIO. KadecTBeHHbIE peakiuu Ha  HOHBI Fe’+ u Fe®+. Osnakomrenne ¢ obpasuamu
IIPEICTaBUTENIEH Pa3HbIX KJIACCOB OPraHMUYECKUX BEIIECTB. B3aumonencTBue METANIOB ¢ pacTBOPaMHU
KHCIIOT U coseid. O3HakoMJIeHHE C KoJuleKuueill pya. BzaumonelicTBue antoMUHHUS C PAcTBOPAMHU
KHMCIIOT U menouel. [lonydenne n u3ydeHne CBOMCTB r’uApoKcuaa antoMuHusa. KauecTBeHHbIE peakunuu
Ha KaTuoHbl Meau. Pasmoxenue ruapokcuna menu (II). Tlomydyenwme w wuccnegoBaHuE CBOWCTB
TMAPOKCHIAa LIMHKA. KadecTBEHHBIE peaklUM Ha TajJoreHuA-vuoHbl. O3HAKOMIIEHHE C KOJUIEKLMEH
MPUPOJHBIX COSAMHEHUH cepbl. KauecTBeHHBIE peakuu Ha CyIbQuI-, CyIb(UT- U CyabhaT-aHuOHBI.
KauecTBeHHast peakuuss Ha MOH aMMOHMs. Pacno3naBanue HuTpaToB. KauecTBeHHas peakuus Ha
dochar-annon. [lomydeHne yriekucioro raza B3aMMOICHCTBHEM Mpamopa C COJSHOW KHCIOTOW U
uccieioBaHre ero cBoiictB. KauecTBeHHast peakius Ha kapOoHaT-aHHOH. [lomydeHue KpeMHUEBOH
KHCIIOTHl B3aMMOJICWCTBHEM pacTBOpa CHUJIMKaTa HAaTpus C CHJIBHOM Kucioroil. PactBopenue
KPEMHUEBOU KUCIIOTHI B ILIETIOYH.

[TpakTnueckas padota Ne 3. [lonyueHue ra30B ¥ U3y4eHUE UX CBOWCTB.

[TpakTtuyeckas padora Ne 4. PerieHre sKCrIepUMEHTANbHBIX 33/1a4 110 OPraHUYeCKONH XUMUH.

[TpakTuueckast padota Ne 5. Pemienue skcriepuMEHTaIbHBIX 3314 10 HEOPraHMYECKOH XUMUU.

[Tpaktuyeckas pabota Ne 6. CpaBHeHME CBONCTB HEOPraHMYECKMX M OPraHHYecKuX
COCIMHECHU.

[Tpaktuyeckas pabora Ne 7. I'eHermueckas CBA3b MEXIY KIacCaMHU HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB.

Xumus 1 0011eCTBO

X¥MHS U TPOU3BOACTBO. XUMHUYECKas MPOMBIIIJIEHHOCTh. XUMHUEcKas TeXHOIOrHs. Colpbe
JUIA XUMHUYECKOW IPOMBIIIJIEHHOCTH. Boxa B XMMHYECKONW MPOMBIINUIEHHOCTH. OHEprus i
XUMHUYECKOTO MpPOU3BOACTBA. HaydHble NPUHIMIBI XUMHUYECKOTO IMPOM3BOACTBA.  3alluTa
OKpY’KaloIllel Cpelbl U OXpaHa TpyJda IPH XMMHUYECKOM Ipou3BojcTBe. [Ipon3BoAcTBO ammmuaka u
MeTaHoJa B cpaBHeHUU. bruorexHosnorus. Hanorexunonorus.

XuMus U cenbcKkoe X0341icTBO. OCHOBHBIE Ha-IIPABJICHUS XMMM3ALMM CEIbCKOTO XO35HCTBA.
VY no6penus u ux knaccupukanms. XuMudeckas Mmenuopanus nous. [lectunuap! 1 ux kiaccupukaus.
XuMu3anust )kuBOTHOBOJICTBA.

XuMusg U TpobseMbl OXpaHbl OKpyxkaromeld cpeapl. OcHOBHbIE (AKTOPbl XHMHUYECKOTO
3arpsi3HEHUs] OKpyXkarolei cpeabl. OxpaHa aTMocgepbl, BOJAHBIX PECYpCOB, 3€MENbHBIX PECYPCOB OT
XUMHUYECKOT0 3arpsi3HEHHUSI.

XvMHs U TIOBCEJHEBHAs JKM3Hb uesoBeka. JlekapcTBa. Moroniye M 4MCTAIIME CPEACTBA.
XUMUYECKHE CpelcTBa TUTHEHbl M KOCMETHKH. MeXayHapoJaHash CHMBOJMKA 10 YXOAy 3a
TEeKCTHWJIPHBIMU M3JIeNUsAMU. MapKUpoBKa Ha YHNaKOBKaxX MHUIIEBBIX NPOAYKTOB W HH(pOpMAIHS,
KOTOPYIO OHA CUMBOJIM3HUPYET.



JladopaTopuble omnbIThl. O3HakoMJeHHE C oOpasmamMu CpeacTB OBITOBOM XUMHH U
JIEKapCTBEHHBIX IMpemapaToB, M3y4YeHHWE HMHCTPYKIHA K HUM IO TMPaBUILHOMY U 0€30MacHOMY
NpUMEHEHUI0. M3yueHne MeXAyHapOJHOW CHMBOJIMKH IO YXOJY 3a TEKCTUJIbHBIMH H3JETUIMH U
MapKHpPOBKH Ha YIAKOBKAX MUIIEBBIX MTPOTYKTOB.

JMemoncTpanuu. BuneopparMeHTsl 1O MPOU3BOJACTBY aMMHMaka M MeTaHosa. Craiael u
JpyTHe BUACOMATEpUabl, HIUTFOCTPUpPYIONUE O0Mo- 1 HaHoTexHoJoruu. Komnekmus «MuHepalbHbIe
ynoopenusi». Kommekmuss nectunnnoB. BupeodparMeHTh MO XUMHUYECKOW MEIHOpAIldU IOYB M
XUMH3AIUN KUBOTHOBOJICTBA. BuaeodparMeHThl U CHaibl SKOJIOTUYECKON TeMaTHKH. JlomarHss,
ABTOMOOMJIbHAS aNTEeYKH M aIlTeuyka XUMHYECKoro kabmHera. KoJUIEKIMS MOIOIIMX W YHCTALIHMX
CPEICTB.

Paznen 3. TEMATUYECKOE IIVIAHUPOBAHUE. OPTAHUYECKAS XHUMMWUSI.
YIJYBJEHHBIA YPOBEHD. 10 KJIACC

(3 u B Hegenro, Bcero 1054)

/1

Tema ypoka

OcHOBHOE coJiepKaHue ypoka

OcHoBHBIE BUBI ACITEILHOCTH 00OyUaromuxcs (Ha ypoBHE yUeOHBIX IeUCTBUM)

BBEJEHUE (5 gacoB)

1. Ilpeamer opraHuyYecKOd XMMHUU. MecTO U POJib OpPraHMYEeCKOW XMMHUHU B CHCTEME HayK O
IIpUpoie

[Ipenmer oprannyeckoi xumuu. (OCOOEHHOCTH CTPOEHHS M CBOICTB OpraHUYECKHX
COE€MHEHUI. 3HaYeHHEe U POJb OPraHMYECKON XUMHMHM B CHUCTEME €CTECTBEHHBIX HAyK U B >KU3HU
obmectBa. Kpamkutl ouepk ucmopuu pazsumus opeanudeckou xumuu. Jlemoncrparuu. Kosmekmus
OpPraHUYECKUX BEILECTB, MATEPUAJIOB U U3JENINN U3 HUX

CpaBHMBaTh NpEIMETbl OpPraHUYECKOM M HEOPraHMYEeCKOW XUMHUHU. Y CTaHaBIMBAaTh
B3aMMOCBSI3M OPTaHMYECKOW XMMHUH B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIb B KH3HHU 00IIecTBa

2. Teopus cTpoeHust opraHMueckux coeuHenuit A. M. byrieposa

[IpennocbuIku co3aHusl TEOPUU CTPOEHUS: paObOThI MPEIIECTBEHHUKOB (TEOpHUsl PaAUKAIOB U
Teopust TunoB), pabotel A. Kekyne u . O@paHknaHga, ydacTue B Cbe3Jle Bpauedl u
ecrectBoucbiTarenied B T. Illneiiepe. OcHoBHBIETIONOXKEHUSI Teopun cTtpoenust A. M. bytneposa.
XUMHUYECKOe CTPOEHHE M CBOWCTBA OpPraHMYECKHUX BellecTB. M3omepus Ha mpumepe n-OyTaHa U
n3o0yTaHa.

Hemoncrpanuu. Moaenu monekyn CHs u CH3OH; coHp, coHg 1 CgHe; #-OyTana u n3o0yraHa.
B3aumopeiictBue HaTpus C 3TAHOJIOM M OTCYTCTBHE B3aMMOJICHCTBHUS C AMATUIIOBBIM 3(UPOM.
Komnekuusi nmonumepoB, NPUPOAHBIX M CUHTETHUECKHUX KAaydyKOB, JIEKAPCTBEHHBIX IIPENapaToB,
Kpacurenen

Ob6vsacuams U3y4eHHbIE TIOJOXKEHNUS TEOPUH XUMUYECKOro ctpoerus A. M. Bytieposa.

Ompasicams Ha TUCbME 3aBUCUMOCTh CBOMCTB OPraHUYECKUX COEJUHEHHMH OT X CTPOCHHUS Ha
npuMepe HU30MepoB. Habarwooams u onucvléams IEMOHCTPALMOHHBI XUMHUYECKUI SKCIEPUMEHT C
MTOMOUIBIO POAHOTO S3bIKA U SI3bIKA XUMUU

3. CtpoeHue aToma yriaepona

DIIeKTPOHHOE 00J1aKO B OpOUTaANTh, X (GOPMBIL: SUP. DJIECKTPOHHBIE M JIEKTPOHHO-TpaduuecKue
bopmynbl aTomMa yrieposia B HOpMaIbHOM M BO30YXIEHHOM COCTOAHUAX. KoBaleHTHAas XuUMHUYecKast
CBS3b M €€ pasHOBUAHOCTH: CT M J. OOpa3zoBanne monekyn Hy, C-1;, Np, HC-1, H20, NH3, CHy, CoHy,
CoHa.

O6pazoanne noros NH4" 1 Hs0".

CpaBHeHHE OOMEHHOTO M JIOHOPHO- aKIIENTOPHOTO MEXaHM3MOB 00pa3oBaHUs KOBAJIEHTHOMH
CBSI3H.

Pasznuuams OHATUS «QIIEKTPOHHAs 000JI0UKa» U «3JEKTPOHHASI OPOUTAIIB.

Onucvieams HOPMAJIbHOE U BO30Y)KJIEHHOE COCTOSHUSI aToMa yriepoja U OTpaXkaTb HX Ha
NUCbME. Xapakmepu306ams KOBAICHTHYI0O ¥ BOJOPOJHYIO  CBSI3U. OObACHAMb MEXAaHU3MBl  UX
oOpa3zoBaHMs

4-5. BasieHTHBIE COCTOSIHUS aTOMa yIJiepoia



[lepBoe BaJICHTHOE COCTOSIHUE — Sp3-r1/16p1/m1/13au1/151 — Ha TpUMEpe MOJIEKYJl MeTaHa H
IpYrux ajnkaHoB. BTopoe BajeHTHOE COCTOSTHUE — <<sp2-m6p1/1)11/13auml — Ha NpUMEpPEe MOJEKYJIbI
sTUieHa. TpeThe BaJCHTHOE COCTOSIHUE — «SP-THOpUIM3AIMSA — Ha MPUMEPE MOJICKYJIbI alleTUIICHA.
['eomeTpus MONEKYJ 3TUX BEUIECTB U XapaKTEPUCTHUKA BUJOB KOBAJICHTHOM CBSI3U B HUX.

JMemonctpanuu. [IlapocrepkueBbie u 00beMHbIe Monenu CHgy, CoHy, CoHo.

Yemanasnueams cOOTBETCTBUE MEXKAY BaJCHTHBIMU COCTOSIHUSIMM aTOMa yTiepoJia U TUIIaMU
THOpUTU3AITIH.

Onpedensimsb 3aBUCUMOCTb MEXy F€OMETPUEH MOJIEKYI OPraHUYECKUX COCTUHEHUN U TUIIOM
rUOpUIN3AIMN OPOUTAICH B MOJIEKYJIaX YIJIeBOI0POIOB

6-8. Kimaccudukanust opraHn4ecKux COeInHEHHUM

Knaccudukanus opraHMuecKUX COCAMHEHMH IO CTPOEHHUIO  YIJIEPOJHOIO  CKeJera:
aIMKJINYecKue (alIKaHbl, aJKEHBI, AKHUHBI, allka- JUEHBI), KApOOUMKINYECKHE (IHMKIOAIKAHBI W
apeHbl) U TeTePOLUKINYECKHE.

Knaccudukanus OpraHMYecKuX COCIUHEHUH 10 (YHKIMOHAIBHBIM TPYIIaM: CIHPTEHI,
(beHnonbl, mpocThie 3UPDI, ANBACTUIBI, KETOHBI, KAPOOHOBHIE KUCIOTHI, CII0KHBIE I(PHUPHI.

JemoncTrpanuu. OOpasibl IpeIcTaBUTENIEN pa3IMUHbIX KJIACCOB OPraHUYECKUX COEIMHEHUN U
WX MOJENU

Onpeodensimes NPUHAJIEKHOCTh OPraHUYECKOTO0 COEAMHEHMSI K ONPEJCIIEHHOMY KJaccy Ha
OCHOBE CTPOCHHSI YTIIEPOJHOTO CKeJleTa U Halnuuusl (PYHKIIMOHAJILHBIX TPYIII B COCTABE MOJIEKYIT

9-10. OcHOBBI HOMEHKJIATYPbl OPTaHHYECKUX COCIMHEHUI

Tpusuanvnuvle nazeanus eewpecms. Homenknarypa panunonansias u MIOTTAK (IUPAC).

[Tpunnumner oOpa3oBaHusi Ha3BaHuii opranudeckux coeauHeHuit no MIOIIAK 3amemenus,
POJIOHAYATBHON CTPYKTYPHBI, CTAPLUIMHCTBA XapaKTEPUCTUUECKUX TPYIIIT

Ha3zvleams opraHMuecKue COEAUHEHHMs] B COOTBETCTBHUM C IpaBWIAMM HOMEHKJIATYpPBI
NIOITAK. Haxooums CHHOHUMBI TPUBUAJIbHBIX HA3BAHUN OPTaHUYECKUX COCAMHEHUN

11-12

N3omMepus B OpraHMuecKo XUMHUHU U €€ BUJIbI

CtpyKTypHast H30MepHUs U €€ BUABL: H30MEPHSI «yTIEPOAHOIO CKEJIETay, N30MEPHS MOJI0KEHUS
(kpaTHOM CBsI3M WM (PYHKIMOHAIBHON TPYIIBI), MeXKiaccoBas wuzomepus. lIpocTpancTBeHHas
M30MepHsl U €e BMJIbl: TeoMeTpuyeckas U omnrtudeckas. Jlemoncrpanuu. HlapoctepixHeBble MoenH

MOJIEKYII
Onpeodensmp 3aBUCUMOCTh CBOMCTB OpraHMYECKUX COEJIMHEHUN OT UX CTPOEHMsI Ha NMpHUMeEpe
nu3zomMepun. Paznuyamo TUIBI " BUJIbI U30MEpHUH MOJIEKYJI OpPraHMYECKHUX

coequHeHn. Modenuposams cTpoeHUE MOJIEKYII H30MEPOB

13-14. OGo0u1eHe U cucTeMaTU3allus 3HAaHUH 10 CTPOSHUIO U KJIacCU(UKAIIMM OPTaHUYEeCKUX
COCTMHCHUI

Kpatkue (10 5 MUH) cOOOIIEHHUS yYalIUXCs 0 OCHOBHBIM BOIPOCAM TEMBI, pelIeHHe 3a7a4 Ha
BbIBOJI (OPMYJI OpPraHMYECKHUX COEAMHEHUMH, YINpa)kKHEHUH Ha COCTaBJIEHUE MOJeNeld MOJeKy,
BBITIOJTHEHHE TecToB. [10Ar0TOBKA K KOHTPOIBHOM paboTe.

JlaboparopHsbie onbIThl. 1. M3roToBIeHne MOzenel MOJIEKYJ BEIIECTB — IPEACTaBUTEIEH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COEIUHEHUM
IIpouseooums pacdeTsl s BBIBOJIA bopmyn OpPraHUYECKUX

coeuHeHuil. Onpedensims UCTOUHUKN HMHQOPMALlUHU, IOJyYaTh W aHAJIU3UPOBaTh HH(OPMAIHIO,
TOTOBHUTh MH(POPMAIIMOHHBIA TPOAYKT H MPENCTaBIATh ero. CosepuieHcmeosams KOMMYHUKATHBHYIO
KOMIIETEHTHOCTb, BBICTYyIasi Tepea OJHOKIACCHUKAMHU, OTCTauBas M OOOCHOBBIBAas COOCTBEHHYIO
TOYKY 3pEeHHs, yBaXaTh MHEHHE OIIMOHEHTa TIpU OOCYXICHHH BOIPOCOB CEMHHapa U
COOOIIEHNH(COOCTBEHHOTO W OJHOKJIACCHUKOB). Moodenuposams MONEKYIbl ~ BEIIECTB ~ —
MPEJICTaBUTENIEH Pa3IMYHBIX KJIIACCOB OPTaHUIECKUX COCTMHEHNUI

15. KouTpoabHas padora Ne 1 mo teme «CTpoeHue M KJaccH(PUKANMA OPraHUYeCKHX
COeIMHEeHUI»

VY4er 1 KOHTPOJIb 3HaHM 10 TeMe «CTpoeHue U Kiaccu(uKaius OpraHudecKuX COCTUHEHU

IIposooums pedaekcuo  COOCTBEHHBIX  JOCTIDKEHMM B TIO3HAHWUU  KJacCHUUKAIIH
OpPraHUYECKUX COEAMHEHHUH, UX HOMEHKJIATYphl, U30MEPUH, a TAKKe B MPOBEICHHHM PACUETOB JUIS



BbIBOJIA (POPMYJl OPraHUYECKUX COEOUHEHUN. Ananuzupoeams pe3yabTaTbl KOHTPOJIBHOW pPabOTHI
U 8blcmpaueams MyTH JOCTUKEHUS JKEIAEMOT0 YPOBHS YCIIEIIHOCTH

TEMA 2. PEAKIIUA OPTAHUYECKHNX COEJJMHEHHUM (6 uacos)

16-17. Tumel XUMHYECKHX pEAKIMHA B OPraHWYECKOH XHMMHUHU. Peakuuu npucoequHEHUs U
3aMEeLICHUS

ITonsTHe 0 peakuusx 3aMenieHus. ['aoreHupoBaHue ankaHoB U ape HOB, LICJIOYHOW THIPOJIN3
rajio- reHajkaHoB. IlonaTne o peakumsax npucoenuHeHus. I'mapupoBaHue, TMAPOraJlOreHUPOBAHUE,
rajJloreHupoBaHue. Peakiuy noammepusannuy U NOIMKOHIEHCAIUH.

JemoncTpanuu. B3peiB cmecu MeraHa ¢ xjopoM. OOecriBeunBaHre OpPOMHON BOJIbI STHIIEHOM
u auerwieHoM. [lonydenue penonodopmanbie- ruAHON CMOIIBI U ITOJIUMEpA

Onpeodensims TAI u BUJ XUMUYECKOU peakuuu B OpraHUYEeCKOn
XUMHH. Ycmanasnueams aHAIOTUN  MEXAY KilacCU(PUKAIMSAMU peakluii B HEOPraHW4YecKol u
OpraHn4eCcKOn XUMHH. Xapakmepu3z08ams 0COOCHHOCTH peakuuii MOJMMEPU3ALUHI u

MTOJIMKOHACHCAINH. [IpocHo3uposams BOBMOXHOCTh TPOTEKAHMS XHMHUYECKHX PEaKIMi HA OCHOBE
3HAHUW OO0 DJJICKTPOHHOM CTPOCHHMH BeHIeCTB. Habnodams u  onucvbiéams NEMOHCTPAITMOHHBIN
XUMUYECKUHA SKCTIEPUMEHT C IIOMOIIBIO POJIHOTO S3bIKA M SI3bIKA XUMUHU

18-19. Peakuuu OTIICIUICHUS U U30MEPHU3AIAH

[TonsTie 0 peakuusx OTHICIUICHUS (JIIMMHHUPOBaHMS). JleruapupoBaHue ajKaHOB.
Herunpatanus cnupToB. JleruapoxaopupoBaHie Ha MpUMEpe TajloreHaKaHoB. [loHsATHE O KpeKuHTe
QTKaHOB WM JCTIOJUMEpHU3allMK  TNoJMMepoB.  Peaknum — w3omepusanuu. JJemMoHcTpanmum.
Jenonumepusanus noiustuieHa. [lonyuenue striiena u atanona. Kpekunr kepocuna

Onpeodensamp TUI u BU/ XUMHUYECKON peaxkiuu B OpraHUYEeCcKOi
XUMHH. Ycmanasniueams aHAIOTUN  MEXIY KiIacCH(DHUKAIUSIMU peakiuid B HEOPraHUYECKOW U
OpPraHUYECKOM XUMHH. Xapakmepu3zo8ans 0COOEHHOCTH peaxiuit

n3zoMepu3anun. /IpocHo3upoeams BOZMOKHOCTh IPOTEKAHUSI XUMUYECKUX PEAKIM Ha OCHOBE 3HAHUH
00 3JIEKTPOHHOM CTPOEHHM BeIEeCTB. Habarodams u onucviéams JEMOHCTPALMOHHBIM XUMHUECKUN
HKCHEPUMEHT C TIOMOMIBIO POTHOTO S3bIKA U S3bIKA XUMHHU

20. PeakiimoHHBIE YaCTHIIBI B Opra-HU4eCKoi XuMuu. B3auMHoe BIMsHUE aTOMOB B MOJIEKYJIaX

[Tonstue o nykneodune u anexrpopuine. Knaccupukanusa peakuuil nmo TUILY pearupyrommx
(HykJeopHIBHBIE U 3JEKTPOPUIBHBIC) YACTUI] M IPUHLIUITY U3MEHEHUS cocTaBa MOJIEKYIbl. B3anumHoe
BIIMSIHHE aTOMOB B MOJIEKYJIaX OpPraHWYECKHX BemiecTB. VHIYKTUBHBIA M ME30MEPHBIH 3 (EKTHI.
IIpaBuino MapkoBHUKOBA.

JemoncTpanuu. B3psiB rpemyuero raza. ['openne MeTana wim npomnaH-OyTaHoBO#H cMecH (U3
ra3oBoil 3axuraiku). B3pelB cMecu MeTaHa WM ponaH-0yTaHOBOW CMECH C KHCIOPOJOM (BO3yXOM)

ObvscHAmMb MEXaHU3MBI o0Opa3oBaHUs U pa3pbiBa KOBaJICHTHOMN
cBs13u. Knaccugpuyuposame peakiuu 0 TUITY pearupyromux (HyKI€o(QHIbHbIE U 3JIEKTPOPHIbHBIE)
YacTUI[ W TIPUHIMITY W3MEHEHHS COCTaBa MOJEKYJbl. Paziuuyames VHIYKTUBHBIA W ME30MEpHBIN
3 DEKTHI.

Habnwooams u onuceiéams NeMOH -CTPAIIMOHHBI XWMHUYECKUH SKCIIEPUMEHT C MOMOIIBIO
POJIHOTO SI3bIKA U S3bIKA XUMUU

21. OOoOmieHne W CcHCTEMAaTH3allus 3HAHWA O THUIAX XWMHUYCCKUX peaknuid W BHUJIAX
pearupyromumx 4acTuly

Pemenne 3a1a4 u ynpaXxHEHUH, BBITIOJIHEHNE TECTOB

Obobwamv u cucmemamuzupoéams CBEICHUS O TUNAX XUMHUYECKHUX pEeaKIMid U BHIAX
pearupyroomux 4actull. Konkpemuszupogams MX ISl pEIICHUS 3a/1a9 U YIPaXHEHUN

TEMA 3. YIJIEBOJAOPO/BbI (24 yaca)

22-23. Ankanbl. CTpo-eHue, HOMEH-KJIaTypa, oJy- YeHHe U (PU3U-UYECKUe CBOICTBA

['omonornyeckuit psix u obmas gopmyna ankaHoB. CTpoeHHE MO-JEKYJIbl MeTaHa U JIPYTUX
ankaHoB. M3omepus anikaHOB. PU3HUYECKUE CBOMCTBA AJIKAHOB. AJIKaHbI B Npu-poje. [IpomelieHHbIe
CIOCOOBI MONTYYEHHUs: KPEKUHI aJKaHOB, (pakimoHHas neperonka Hedtu. JlabopaTopHble crnocoObl
MOJTyYeHUsI alIKaHOB: CHMHTE3 Bropiia, mekapOOKCHIMpOBaHUE COJieH KapOOHOBBIX KHCIIOT, THAPOIH3
A14C3.

JemoncTpanuu. PactBopeHue mapaduHa B O€H3MHE M HCIApEHHE PACTBOPUTENS M3 CMECH.
[TnaBnenue napaduHa ¥ €ro OTHOIICHUE K BOJIE (PacTBOpPEHUE, CPaBHEHUE TUIOTHOCTEH, CMauyUBaHHE).



Paznenenne cmecu OeH3MH—BOJA C TOMOIIBIO JenuTedbHOM BopoHKU. I[lomyduenne CH4 wu3
CH3COONa u NaOH. Mopenu MoJeKys alkaHOB — IIapoCcTep:kHEBbIe U 00beMHbIe JIaGopaTopHble
onbIThl. 2. V3ro-ToBiieHne mapauHUPOBAHHOW Oymarw, WCTIBITAHUE €€ CBOWCTB — OTHOIIEHUE K
BOJIE U JKHpaM

Obobwams 3HaHUS U J€NaTh BBIBOABI O 3aKOHOMEPHOCTSX CTPOCHHUS U XapaKTepe U3MEHEHUs
(U3HYECKUX CBOMCTB B TOMOJIOTHYECKOM PSIy allKaHOB. Pa3inyath MOHATUS «U30MEPY» U «TOMOJIOTY.
3anuceiBaTh (GOPMYINIBI H30MEPOB M TOMOJIOTOB AalIKaHOB W HA3bIBaTh HUX. XapaKTepU30BaTh
MIPOMBIIIIJICHHBIE U TAO0OpaTOPHBIE CIIOCOOBI MOTYUYEHHSI aJTKaHOB.

[TpoBoaWTH, HAOTIOJATH U OMUCKHIBATH XUMHUUYECKUN IKCTIEPUMEHT C MIOMOIIBIO POJHOTO SI3BIKA
U SI3bIKa XUMUU

24-25. XMUYEeCKUE CBOMCTBA AIKAaHOB

Peakuuu 3amenienus. ['opeHre aqkaHoOB B pa3IUYHBIX YCIOBHX. TepMuueckoe pasiioKeHue
QJIKaHOB.

Wzomepuzanus napadunoB. [Ipumenenue napadunoB. MexaHU3M peaknuu pPaguKaIbLHOTO
3aMelleHus, ero  craaud.  [lpakThueckoe  WCIIONB30BaHME  3HAHUH O  MEXaHU3ME
(cBOOOIHOpAMKATBHOM) PEaKIIMU B MIPaBUIIaX TEXHUKU OE€30MaCHOCTU B OBITY U HA MPOU3BOCTBE.

JemoHncTpanuu. ['opeHne MeTana, mponaH-OyTaHOBOK cMmecH, apaduHa B yCIOBUSX M30BITKA
Y HEJIOCTaTKa KUCIOPOa.

B3peie cmecu CH4 ¢ Bo3ayxom. OT-HOlLIEHUE MeTaHa, MpomnaH-OyTaHO-BOM cMecu, OCH3MHA,
napadguna k OpomHoit Bome u pactBopy KMnO4. Bspeie cmecu CH4 u Cl2, unHunmuupyemsiid
ocsemienneM. Boccranosnenne CuO, PbO wmu P02 napa-dunom.

Jla6opaTopusle onbIThl. 3. O6Ha-pyxxenune H20, caxu, C02 B mpo-ayKTax ropeHus ceeuu. 4.
N3roroB-ieHne MoJenei raJoreHajJkaHoB

Ilpocno3uposams XUMUYECKHE CBOMCTBA ~ allkAHOB  HA  OCHOBE  OCO-OGHHOCTEH  HX
ctpoenus. [loomeep-scoams 3TU TPOTHO3BI XAPAKTEPU-CTUKOW OOIIMX M OCOOCHHBIX CBOWMCTB
BAKHEUILINX MPEACTABUTENICH AJIKAHOB COOTBETCTBYIOIIMMH YPAaBHEHUSIMHU peakuuil. Omuocums ux K
TOW WIM WHOW KIACCU(DUKAIMOHHOW TpymIe peakuuil. Ycemanaeiusams 3aBUCUMOCTh  MEXKIY
CBOMCTBaMHU aJKaHOB U UX MpUMEHEHUEM. Modenuposams MONEKYIIbl TAIOT€HATKAHOB.

IIpoeooumys, Habrodamv u OnUCLIBAMb XUMUYECKHIN SKCIEPUMEHT C IMOMOILBIO POJHOTO
SI3bIKA U A3bIKA XUMUU

26. AKeHbI: CTPOCHHE, U30MEpUsl, HOMEHKIIaTypa, (pru3nyeckure CBOMCTBA, MOJTyUYeHNE

['omonoruyeckuit psa u obmas popmyna aakeHoB. CTpoeHHE MO-JIEKYJbl STUJIEHA U APYTUX
alKeHOB. M3omepusi anKkeHOB: CTPYKTypHass M TpocTpaHCTBeHHas. Homenknatrypa u Qusnueckue
CBOMCTBa ankeHoB. lloiydeHue STUIEHOBBIX Yrie-BOAOPOAOB M3 aJIKaHOB, TaJIOT€HANI- KaHOB,
cnuptoB. [loHsaTue 06 nHAYKTUBHOM (+1) apdpexTe Ha mpuMepe MOJIEKYIIbI IPOIEHA.

JemoHcTpanuu. Mozenu MOJIEKYN CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB.
OO6beMHbIE MOZIENTU MOJIEKYJT ankeHoB. [loydyeHne 3TeHa u3 staHosa.

JlabopaTopHsble onbIThI. 5. OOHA-pyKEeHNE HEMPEEIbHBIX COSIUHEHUH B HEPTEPOAYKTAX

Obobwams 3HaAHUS U 0enambs 6bl600bl O 3aKOHOMEPHOCTSAX CTPOCHHUS U XapaKTepe M3MEHEHUs
(GU3MYECKUX CBOWCTB B TOMOJIOTMUECKOM pSAIy alKEHOB. Paziuuamb TIOHATUS «U30MEp» U
«rOMOJIOTY. 3anucviéams GOPMYNIbI  M30MEPOB W TOMOJOIOB  QJKEHOB M Has3blBaThb  HX.
XapakTepu30BaTh MPOMBIIIJICHHBIE U TA00OPATOPHBIE CIIOCOOHI MOTYYEHHS aTKEHOB.

IIpoeooumys, Habnodamv u OnUCLIBAMb XUMUYECKHN SKCIEPUMEHT C IMOMOILIBIO POJHOTO
SI3BIKA U S3bIKA XUMUHU

27-28. XMMUYECKUE CBOMCTBA AJIKEHOB

Peakuuu  mpucoenuHeHus  (raJlor€HUPOBAHHWE, TUAPOTAIOr€HUPOBAHHME,  TUApATaLUs,
TUAPUpPOBaHNE). Peakny OKHUCIIEHUS W TIOJUMEPHU3alMK ajJKeHOB. [IpuMeHeHre ajiKkeHOB Ha OCHOBE
WX CBOMCTB. MeXaHU3M peakIuu dIeKTPO(UIb HOTO MPUCOSAMHEHUS K aTKeHaM.

JMemoncTpanuun. O0eciiBeynBaHue HSTEHOM OpoMHOW Boabl. (OOecIBeYMBaHHE ATECHOM
pactBopa KMn04. I'openue 3teHa.

JlabopaTopHblie onbIThI. 6. O3HaAKOMIICHHE ¢ 00pa3IaMy MTOJIMATHIICHA U TIOJIUIIPOTIHIICHA



[IporHo3upoBaTh XWMHYECKHE CBOWCTBAa QJIKEHOB Ha OCHOBE OCOOCHHOCTEM WX CTPOCHUS.
[TonTBepxaaTh STH TPOTHO3bI XAPAKTEPUCTHKONM OOLIMX M OCOOCHHBIX CBOMCTB Ba)KHEHIIHMX
MPEICTaBUTENIEH AIKEHOB COOTBETCTBYIOIIMMH YPABHEHUSAMHU peakiuii. OTHOCUTh X K TOH WJIM UHOU
KJIACCU(UKALNMOHHON TPYIIe peakiuid. XapakTepHu30BaTh MEXAHU3M PEAKIUU AJICKTPOPUIBHOTO
MIPUCOECIMHEHNUS K aJKEHAaM. YCTAaHABJIMBATh 3aBUCUMOCTb MEXAY CBOWCTBAMHU QJIKEHOB U HX
MIPUMEHEHUEM.

[IpoBoauTH, HAOTIOJATH U OMUCHIBATH XUMUUYECKUN SKCIIEPUMEHT C MOMOIIBIO POJHOTO SI3bIKA
U s13bIKa XUMHH

29-30. O0001IIeHNE U cUCTEMATH3ALNA 3HAHUH 110 TeMaM «AJIKaHBI» U «AJIKEHBD»

YopakHeHUsI B COCTAaBICHUM XUMUYECKUX (DOPMYII U30MEPOB U FOMOJIOIOB BELIECTB KJIaCCOB
QIKAHOB U QJIKEHOB. YTPaKHEHUSI B COCTABJICHUH PEAKLIUM C y4acTUEM AJIKAHOB M AJIKEHOB; PEaKLIU,
WJUIFOCTPUPY IOIMIMX TEHETHUYECKYH0 CBSI3b MEXKIYy KJIacCaMM XUMHUYECKHX COEIUWHEHUU. Penienue
pacyUeTHBIX 33724 HA YCTAaHOBJICHWE XUMHUYECKOH OPMYJIBI BEIIECTBA 10 MAaCCOBBIM JIOJISIM JICMEHTOB
U TOpoJayKTaMm TopeHus. PemieHue sKcrepuMeHTalIbHBIX 3aaad. JlaboparopHble ONbITHL. 7.
PacrioznaBanue oOpasioB ankaHoOB W alkeHOB. 8. OOHapyKeHUE BOMABI, CaXH U YIIEKHUCIIOro Ta3a B
MPOJIYKTax TOPEHUs yIIeBOAOPOIOB

Obobwams u cucmemMamuzupoéams CBEACHUS O CTPOCHHUU, CBOWCTBAX, IOJYyYCHUU U
NPUMEHEHUH aJKaHOB M aJKeHOB. Cpagnusams UX. Buinonnams  ynpasxcHeHuss B COCTaB  JICHUU
peaKIMii ¢ y4acTHEM aJKaHOB W AJIKCHOB; PEAKIHid, WILTFOCTPUPYIOIIUX TCHETHYECKYIO CBSI3b MEXIY
KJIacCaMU XUMHUYECKUX COEAWHEHHH. Pewams pacuemmuvle 3a0auy HA YCTAHOBJICHHWE XHUMHUYECKOU
(GbopMyIbl BeIIECTBA MO MAaCCOBBIM JOJSIM 3JIEMEHTOB U MPOAYKTAM TOPEHUS. IKCHepUMEHMANbHO
uoenmughuyuposams 00pas3IbI AIIKaHOB u aJKeHOB. [Ipoooumsy, Habaoamo u
ONUCHIBAMb XUMUUECKUI SKCIIEPUMEHT C TIOMOIIBIO POJTHOTO SI3bIKA H S3bIKA XUMUH

31. Ankunsl. CTpoeHue, n3oMepusi, HoMeHKIarypa. @usndeckue cpoicta. [lomyyenue

I'omonoruyeckuii psan ankuHoB. O61mas ¢popmyrna. CTpoeHHE MOJEKYIbI alleTUIICHA U JPYTHX
QJIKMHOB.

N3omepust ankuHoB. HomeHknaTypa aneTuaeHOBBIX YIIIeBOAOPOAOB. llomyueHue alKMHOB:
METaHOBBIN U KapOUAHBIN crIocoObl. DU3NUECKHEe CBOMCTBA aTKHHOB.

JMemoncrpauumn. [Tonyaenne C,H; uz CaC,, o3HakomiieHHe ¢ ero Gu3n4ecKuMU CBOMCTBAMH U
pacro3HaBaHHEM.

JlabopaTopHble onbIThl. 9. MI3roTOBICHNHE MOIEIEH AIKHHOB U UX U30MEPOB

Ob606wams 3nanusa u 0erams 6616006l O 3AKOHOMEPHOCTSIX CTPOECHUS MOJIEKYJbl alleTUIeHa U
XapakTepe U3MEHEHUs! (PU3MUECKUX CBOICTB B FOMOJIOTUYECKOM Py aJIKMHOB. Pasnuuams MOHITUS
«M30MEp» U «TOMOJOT». 3anucvigams GOPMYIBI H30MEPOB M TOMOJOTOB aJKWHOB M Ha3bIBaTh
ux. Xapaxmepuzoeams NPOMBIIIIIEHHbIE u nabopaTopHble CIoCO0bI MOJIy4EHHUS
aNKUHOB. Mooenuposams MOJIEKYIbl AIKHHOB.

IIpoeooumys, Habrooamv u OnuUCLIBAMb XUMUYECKHIN 3KCIEPUMEHT C IMOMOILBIO POJHOTO
SI3BIKA U S3bIKA XUMUHU

32. Xumudeckne CBOMCTBA aIKHHOB

Peaknuu npucoeMHEHUs: Tanore- HUPOBAaHUE, THIPOTAIOTEeHUPOBAHKE, THApATAIHs (peakius
Kyue posa), ruapupoBanue. Tpumepuszanus anerwieHa B OeH3on. Oxucienue ankuHoB. OcoOble
CBOMCTBA TEPMUHAIBHBIX aTKUHOB. [I[puMeHeHne alKUHOB.

HMemoncTpanuun. BzammoneiictBue CoH, ¢ Opomuoit Bomoit. Bsammopeiicteue C,Hjc
pactBopom KMm0,. I'openne anerunena. Bzaumoneiictsue C,H, ¢ pactBopoM conu menu uim cepedpa

Ilpoenosuposams XUMUYECKHE  CBOWMCTBA  QJIKHHOB HAa  OCHOBE  OCOOEHHOCTEH WX
crpoenusi. [loomseepocoams STU  TPOTHO3Bl XAPAKTEPUCTUKOW OOIMX U OCOOCHHBIX CBOWCTB
BOKHEUIIINX TIPEICTABUTENICH aJKMHOB COOTBETCTBYIONIMMHU YPaBHEHUSMU peakiuil. Omuocums X K
TOM WM MHOM KJIACCH(PHUKAIMOHHON Tpynme peakuuil. Yemanasnueams 3aBUCUMOCT  MEXTY
CBOMCTBAMM aJIKUHOB U UX MpUMEHEHHEeM. [Iposodumsv, Habnooams U ONUCHIEAMb XUMHUUECKUN
AKCIIEPUMEHT C MMOMOIIIO POHOTO S3bIKA U SA3bIKA XUMUHU

33. Ankanuensl. CTpoenne Mojekyn. M3omepust 1 HOMEHKIaTypa



O6mas dhopmyna ankaaueHoB. CTpoeHne Moliekyil. M3oMepuss 1 HOMEHKJIATypa ajKaJIueHOB.
dusnyecKue CBOUCTBA.

B3aumHoe pacmnosnoxkeHue JI-CBsi3e B MOJIEKYyJaxX — alKaJueHOB: KyMYJIHMPOBaHHOE,
CONPsDKEHHOE, N30MpoBaHHOE. OCOOEHHOCTH CTPOCHHUS CONPSHKEHHBIX aJIKaIMEHOB, UX MOJIYyYEHHUE.

JemoncTpanuu. Mozaenu (apocTepkHeBble M OObEMHBIE) MOJIEKYJ —aJIKaJUEHOB C
Pa3IMYHbIM B3aUMHBIM PACIOJI0KEHUEM JI-CBA3EH.

Obobwame 3HaAHUS U 0elamb 6bl600bI O 3aKOHOMEPHOCTSX CTPOEHUS U XapaKTepe U3MEHEHUS
($U3NYEeCKUX CBOWCTB B TOMOJOTHYECKOM POy alKaJWeHOB. Paziuyams NOHATHS «U30MEp» U
«roMoJory. 3anucviéams GOPMYIIbI  U30MEPOB U TOMOJIOTOB  QJIKaJMEHOB U Ha3blBaTh
ux. Xapaxmepuzoeams NPOMBIIIICHHBIE U TAOOPATOPHBIE CIIOCOOBI MOTYYESHHS alIKaJUCHOB.

Habnwooams u onucvieames XuMu4e CKUHA SKCIIEPUMEHT C IMOMOIIBI0 POJAHOTO SI3bIKA M SI3bIKA
XUMHH

34. Xumudeckue CBOICTBa anka- 1ueHoB. Kayuy- ku. Pe3nna

[Tonumepuzanus ankaaueHoB. HarypanbHbIi M CHHTETHYECKUN Kaydyku. BynkaHuzanus
kayuyka. Pesuna. Padoter C. B. JlebeneBa. OcCOOCHHOCTH peaKIMii MPUCOSTUHEHUS K aIKaJUCHAM C
COTIPSIKEHHBIMU JK-CBSI3IMHU.

JemoncTpanuu. Moznenu  (I1apocTepKHEBbIE M OObEMHBIE) MOJIEKYJ QJIKaJUEHOB C
Pa3IMYHBIM B3aUMHBIM pPacmojoXkeHueM N-csizei. ObecuBeunBanue pactBopoB KMmn0, u Bry.

JlabopaTopusie onbIThl. 10. O3HakoMieHMe ¢ Koyekuuen «Kaydyk u peauHa»

Ilpocno3uposams XMMUYECKHE CBOMCTBA allkaJIUEHOB HA OCHOBE OCOOEGHHOCTEH HX
ctpoenus. [loomeepocoams 3TH  TPOTHO3BI  XAPAKTEPUCTUKONM OOIIMX W OCOOEHHBIX CBOWCTB
BaKHEHIIINX Mpe/iCcTaBUTeNeH aJIKaJIneHOB COOTBETCTBYIOIIUMU ypaBHEHUSIMU
peakuuil. Omuocumso ux K TOM WIn HHOU KJIaccu(pUKaMOHHON rpyiie
peakuuil. Yemanagnusams 3aBUCUMOCTh MEKy CBONCTBAMH alIKaJUCHOB U UX PUMEHEHHEM.

Habniooams u onuceiéams XUMMUUYECKUN HKCIEPUMEHT C IOMOIIBIO POJHOIO S3bIKA U SI3bIKA
XUMHH

35. Huknoankansl. CTpoeHue, N30Mepusi, HOMEHKIIATypa, CBOHCTBA

['omonornueckuit psan u obmas Qopmyna nukioankaHoB. Hanpsbkenne nukina B CsHs,
C4Hg u C¢Hj,, [Tomyuenne W XUMHUYECKHE CBOWCTBA IMKJIOAJIKAHOB: TOpPEHHUE, paJWKAIBHOE
3amerenue. OcobObie cBoiictBa C3Hg, C4Hg. Jlemonctparnuu. IlapoctepkHeBble MOAEIH MOJEKYI
[UKJIOAJIKAHOB U aJKeHOB. OTHOIIEHHE 1M Kiorekcana Kk pactBopam KMn04 uBr,

O606wams 3HaHUS U 0e1amb 66160061 O 3AKOHOMEPHOCTSAX CTPOSHMSI U XapaKTepe U3MEHEHUs
¢buznuecKux u XUMHUYECKHUX CBOICTB B TOMOJIOTHYECKOM pany
LUKIIOAJIKAHOB. [IpocHo3uposams XUMUYECKHE CBOMCTBA LIUKJIOAJIKAHOB Ha OCHOBE UX CTPOCHUS U
3HAHHWSA CBOWCTB QJKaHOB M AalIKEHOB. Xapakmepu3o6amb MEXAHU3M PEaKIUU PaJUuKaIbHOIO
3aMeLIEHUS.

Habniooams u onuceiéams XUMMUUECKUNA IKCIEPUMEHT C IOMOILIBI0 POJHOIO S3bIKA U SI3bIKA
XUMHH

36-37. Apensl. CtpoeHue, PU3NIECKUE CBOKWCTBA, MTOTYICHHE

benzon kak mpeacraButens apeHoB. CTpoeHue Mojekysbl O0eH3zona. ComnpsikeHue JI-CBS3EH.
[Tony4yenue apeHOB.

N3omepust 1 HOMEHKJIATypa apeHoB. l'omonorn Oensona. BnusHue OokoBOHM memu Ha
ANEKTPOHHYIO TUIOTHOCTh CONPSKEHHOTO J-00J1a- Ka B MOJIEKYyJIax FOMOJIOTOB O€H30ja Ha MpUMepe
TOJIyOJIa.

Jemouncrpanuu. [llapocTepHeBble 1 00BEMHBIE MOJIETH MOJIEKYJ OEH30J1a U €r0 TOMOJIOTOB.
Paznenenne cmecu OeH301—BO/a C MOMOIIBIO JIEIUTENbHOM BOpOHKH. PacTtBopeHue B OeH3ome
pPa3IMYHBIX OPraHUYECKUX W HEOPraHMYeCKUX (HampuMep, Cephbl) BEIIECTB. ODKCTparupoBaHUE
KpacuTeneiu Ipyrux BelecTB (Hanpumep, 1oja) 0eH30JI0M U3 BOJHBIX paCTBOPOB.

Jla6opaTopubie onbiThl. 11. O3HakomiieHWe ¢ (HU3UMYECKHMMH CBOMCTBamMH OcH30ua. 12.
W3roroBneHue U UCIOIb30BaHUE POCTENIIero Ipudopa At XpoMaTorpapuu

Obobwams 3HAHUS U 0elamb 6bl600bl O 3AKOHOMEPHOCTSAX CTPOEHHUS U XapaKTepe U3MEHEHUs
¢u3n4YecKUX  CBOHCTB B  T'OMOJIOTHYECKOM psAy  apeHOB. Xapakmepu3o8ams 0COOEHHOCTH
ANIEKTPOHHOTO CTPOEHUS MOJIEKYJIbl O€H30J1a U apOMaTHYECKOM CBSI3U.



Yemanasnueams 3aBUCUMOCT  MEXAYy OOKOBOM TIEMbI0O W HapyHIEHWEM AJICKTPOHHOU
TJIOTHOCTHU COTPSHKEHHOTO J#c-00J1aKka B MOJIEKYJIaX TOMOJIOTOB O€H30J1a Ha TPUMEpe TOTYOJIa.

3anucvieams HopMyIbl HU30MEpPOB u TOMOJIOTOB apeHoB u Ha3bIBAThH
ux. Xapakmepu306ams NPOMBIIIICHHbBIE U JJAOOPATOPHBIE CLIOCOOBI IMOIYYEHUS ANKEHOB. /Ipogooumy,
Habnooams U ONUCHIGAMb XUMUUYECKUNA JKCHEPUMEHT C MOMOMIIbI0 POJHOTO sI3bIKa M SA3bIKA
XuUMuU. Mooenuposams MOJIEKYIIbI APEHOB

38-39

XuMudeckue cBorictBa 6ern3ona . [I[pumeHeHne 0eH30I1a U €r0 TOMOJIOTOB

XuMuyeckue cBoiicTBa OeH3ona. Peakuuu 3ameneHus ¢ yuactueMm O€H30J1a: raJloreHupoBaHue,
HUTpOBaHueE, ankuiupoBanue. [Ipumenenue OGeH3ona U ero roMoisioros. . CpaBHEHHE PEAKIIMOHHOMN
CIOCOOHOCTH O€H30Ja M TOJNyoJa B peakiusx 3amemnieHus. OpHUeHTUpYIolee NeWCTBUE METAIBHON
IPyINIIbl B peaKUusX 3aMelleHns ¢ ydactuem Toisyosia. OpueHtantel | m Il poma B peakmusx
3aMEIIEHUS C y9acTueM apeHOB. Peakiuy OOKOBBIX IeTIeH aaKuiI-0eH30II0B.

HMemoncTrpanuu. ['openune Oenzona. OTHomieHwe O€H301a K OpPOMHOW BOJIE U PacTBOPY
nepmanranata kamus. llomydenune HuTpoOenzona. (OOecuBeyMBaHHE TOJYOJIOM  pPacTBOpa
KMn0,4 (moakucnennoro) HBr.

Ilpoenozuposames XUMUYECKHE  CBOWMCTBA  apeHOB HAa  OCHOBE  OCOOCHHOCTEH  HMX
ctpoenus. [loomeepaiicoams 3TH MPOTHO3bI XaPaKTEPUCTUKON OOIIMX U OCOOCHHBIX CBOMCTB OCH30J1a
U €ro TOMOJIOTOB COOTBETCTBYIOIIMMH YpPaBHEHHUSIMU peakiuil. OmHocums UX K TOW WU WHOUN
KJacCU(UKALMOHHON TpyNNe peakuuil. Yemanasnusams 3aBUCUMOCTh M@Ky CBOMCTBAMH apeHOB U
WX IPUMEHEHUEM.

Ilposooums, nabrooams u onucviéamv XUMAYECKHH SKCIEPUMEHT C IOMOIIBI POJIHOTO
SI3bIKA U SI3bIKA XUMUU
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['eneTndeckast CBA3b MEXKY KJIaCCAMH YTJIEBOJIOPOIOB

Pemennie pacueTHbIX 33724 Ha BBIBOJI (DOPMYIJI OPraHUYECKHX BELIECTB MO0 MACCOBOM J0JI€ U 110
MPOJYKTaM CropaHusi. BeImogHEeHWE yINpaXKHEHW HAa TEHETUYECKYI0 CBSI3b, MOJYYCHHE U
pacno3HaBaHUE YIJIEBOJIOPOIOB

Ycemanasnueams reHeTHUECKYIO CBS3b MEXAY KiaccaMu YIJIEBOJOPOJOB, OTpa)kaTb €€ Ha
MACbME IIEMOYKOM TMEpEeX0J0B M KOHKPETU3UPOBATh €€ COOTBETCTBYIOIIMMHU YPaBHEHUSIMHU
peakuuii. Boi6ooumb GOpMyIbl OPraHMYECKUX BEIIECTB IO MAacCOBOM JOJ€ W MO MPOAyKTaM
cropanus. [Ipumernsims 3HaHUSL O KQUECTBEHHBIX PEAKIIMSIX YIJIEBOJOPOJIOB AJIs BHIPAOOTKH IJIaHa 1O
WX UACHTHU(DUKAIITT
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[TpupoaHbIe UCTOYHUKH YTaeBOA0poAoB. HedTh, mpupoaHblii ra3, KaMeHHBIN yrojb

[Tonsitue yraeBomopoaoB. IlpuponmHble HCTOUHWUKHM — yriaeBoaopoaoB. Hedts u ee
MPOMBIIITICHHAs TIepepadoTKa. PpaKkIinoOHHAs IEPETOHKA, TEPMUUYECKUN U KATATUTUUECKUN KPEKUHT.

Xapaxmepuzoeams COCTaB U OCHOBHBIC HAINPABIICHUS HCIIOJIb30BAHUS U MEPEpadOTKH HEPTH,
MPUPOJHOTO raza M KaMEHHOTo yris. Yemanagnueams 3aBUCUMOCTh MEXAY OObeMaMu J100bIYM
yIJ1€BOJIOPOA-

IIpupoaHsbIil ra3, ero cCocTaB U NpakTHYeckoe ucnoib3oBanue. Kamennsiil yrons. KokcoBanue
KaMEHHOTO YIJIA.

OKOJIOTUYECKHE  acleKThl  J10ObIYM, MepepadOTKM M HCHOJIb30BaHHUS  MOJIE3HBIX
uckonaemsix. lemoncrpanun. Komtekius «lIpuponHeie MCTOYHMKM yrieBonoponos». CpaBHEHHe
MpoLecCOB ropeHus HedTu U mpupoaHoro raza. O6pa3oBaHue He(TAHOM MIIEHKM Ha MOBEPXHOCTU
Bobl. KaTanuTuueckuit KpekuHr napaduna

HOro CchIpbsi B PD u Gromxerom. Haxooums B3aMMOCBSI3b MEXy M3y4aeMbIM MaTEpUAIOM U
Oyaymeit  mpodeccHOHATbHOM  JEATeNbHOCTBIO. Ycmanaenueams MEXIpPEIMETHBIE — CBSI3U  C
Ouosoruei,xapakTepusysl MPOUCXO0KIECHNE MPUPOJHBIX UCTOYHUKOB YTJIEBOJOPOAOB, U (pusmueckoi
reorpadueit, XxapakTepu3ysi MECTOPOKICHUS IPUPOAHBIX UICTOYHUKOB YTIEBOJOPOOB B PD.

Cobnrooams TipaBUIa dKOJOTHYECKH TPAMOTHOTO IOBEJEHUS W 0€30MacHOro oOpalieHus C
He(PTENPOIYKTaMH U T'a30M B ObITY U Ha IPOU3BOCTBE
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O0600611eHrEe 3HAHH TT0 TeMe «Y TJIEBOIOPOJIBI».

VhpaxxHeHus MO COCTaBJICHUIO YPaBHEHHH pEaKIUidl C y4acTHEM YIJIEBOAOPOIOB; PEaKIIHi,
WUTIOCTPUPYIOIIMX ~ T'CHETHYECKYI0 CBA3b MEXKIY pPAa3IMYHBIMH  KJaccaMH  YIJIEBOAOPOIOB.
Cocrapiienue GopMya U Ha3BaHUU YIIIEBOAOPOJOB, KX TOMOJIOTOB, M30MEpPOB. PelieHue pacueTHbIX
3ajad Ha ompeaeneHrue GopMmys yrieBOJOPOAOB IO MPOIYKTaM CropaHusi. BBIOTHEHHE TECTOBBIX
3aJaHUM.

JlaGopaTopusble ombIThbl. 13. PacmosnaBanme opranmdeckux BemiecTB. 14. Omnpexnenenue
KauecTBEHHOro cocTaBa mnapaduHa win Oenszona. 15. IlomyueHue aneTwieHa U €ro OKHUCICHHE
pactBopoMm KMn(, nin 6poMHO# BogoH

Oboowams u cucmemamu3uposams CBEIEHU O CTPOCHHUH, CBOWCTBAX, IOJYyYEHUU U
MPUMEHEHUU YTIIeBOI0poAoB. Cpasnueams NX. Boinoinsams ynpakHEHUsT B COCTaBJICHUM PEaKLUN ¢
Y4acTHEM YTJIEBOIOPOIOB Pa3HbIX KIACCOB; PEAKIHH, MILTIOCTPUPYIOIIUX TeHETUYECKYIO CBSI3b MEKIY
KJIacCaMH YTJIEBOAOPOJOB. Pewtams pacueTHble 3aJadyd HAa YCTAaHOBJICHHE XHUMUYECKOH (OpMyIibl
BEIIIECTBA o MacCOBBIM JOTISIM HIIEMEHTOB U MPOAYKTaM TOPEHUSI.
DKCIEpUMEHTAIIBHO UOeHMuUGUuyupoeams o0pasibl  YrieBoAOPOaoB. [lposodums, Habrwodamv u
ONUCHIBAMb XUMUUECKUI SKCIIEPUMEHT € TIOMOIIBIO POJTHOTO SI3BIKA H S3bIKA XUMHUH
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Kounrtpoabnas padora Ne 2 mo teMe «Y11€B010pOAbD)

KoHTpoib 1 yuer 3HaHuil 10 U3yYEHHON TeMe

Ilposooumsv  peghnexcuro COOCTBEHHBIX ~ JIOCTMDKCHHW B TO3HAHUM  KJIACCU(UKALIUN
yIJIEBOJIOPOIOB, UX HOMEHKJIATYpbl, M30MEPHUH, CBOWCTB, MOIYYCHHH, MPUMEHEHUH. IIposodumus
pacuemsl Ui BBIBOAA (HOPMYJI YIIIEBOJOPOJOB. AHAIU3UPOSBAMb PE3YIBTATHl KOHTPOJIBHON pabOTHI U
BBICTPAUBAaTh MYTH JOCTH)KCHUS KEJIAEMOT0 YPOBHSI YCIEIIHOCTH

TEMA 4. KUCJIOPOACOAEPXAIIIUE COEJUHEHMUS (23 yaca)
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Cruptel. CoctaB, Ki1acCupUKAIMs 1 U30MEPHsI CITUPTOB

CocraB u kinaccudukaiys cnuproB. M3omepust ciupToB (10JI0KEHUE THIPOKCUIIBHBIX TPYIII,
MeX-KIIaccoBas, «YTIEPOTHOTO CKeJeTay), dusznueckne CBOHCTBa CIIHPTOB, 179
nojrydeHue. MexmoneKyisipHasi BOAOPOAHAs CBSI3b.

JemoncTpanuu. ®uznueckue  CBOMCTBa  3TaHoNa, MmpomaHona-1  u  OyraHona-l.
[TapocTepskHEeBbIE MOJENIN MOJIEKYI H30MEPOB ¢ MoJeKyisipHoi ¢popmynoit C3Hg0, C4HinO

Onpedensamp NPUHAIEIKHOCTh OP-TAHUYECKOTO COCTUHEHHUS K KIIaCCy CIUPTOB M KOHKPETHOU
ux rpymnmne. Ilpoenosuposames GU3NUECKUEe  CBOWCTBA  CIOUPTOB HAa  OCHOBE  BOJO-POJIHON
cBsi3u. Ob606wams 3HAaHUSL U Oelamb BBIBOJIBI O 3aKOHOMEPHOCTSIX CTPOEHUS M XapaKTepe U3MEHEHUs
(U3NYECKUX CBOMCTB B TOMOJIOIMUYECKOM PSJTy AIKaHOJIOB.

Habnrooams u onucvléams XAMUYECKUH SKCIIEPUMEHT C MMOMOIMIBIO POIHOTO S3BIKA M SI3BIKA
XUMHH
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XUMHYECKUe

CBOMCTBA

npeaenbHbIX

OJTHOATOMHBIX H

MHOT'OQTOMHBIX

CIIHPTOB

XUMHUECKHE CBOWCTBA CHHUPTOB, OOYCIOBIICHHBIE HAIWYMEM B MOJEKYJIaX T'HJIPOKCUTPYII:
o0pa3oBaHME aJKOTOJSATOB, B3aWMOJCHCTBAE C TaJOT€HOBOAOPOAAMH, MEKMOJCKYIsIpHas U
BHYTPUMOJIEKYJIIpHAs Jerujaparanusi, 3Tepu(uKanus, OKUCIEHHE U JEeTHAPUPOBAHHME CIIHUPTOB.
OcoOeHHOCTH CBOMCTB MHOTOATOMHBIX CITUPTOB. KadecTBeHHast peakiiysi HA MHOTOATOMHBIE CITHPTHI.
Baxmueiimme npeacraButenu cnupToB. GU3nonornyeckoe AeicTBue MeTaHoa U 3TaHoJIa.

HemoncTpaunu. KoinyecTBEHHOE BBITECHEHHE BOJOPOJa W3 cnupTa HaTtpueM. CpaBHEHHE
MPOTEKaHUs TOPEHUS STHJIOBOTO M MPOMWJIOBOrO CIUPTOB. CpaBHEHHE CKOPOCTEH B3auMOJCHCTBUS
HATpPHUsL C ATAHOJIOM, IPONAHOJIOM-2, TIULIEPUHOM.



[IporHo3upoBaTh XMMHUYECKHE CBOMCTBA CIIMPTOB HA OCHOBE OCOOCHHOCTEW WX CTPOCHUS.
[TonTBepxnaTh 3TH TPOTHO3BI XAPAKTEPHUCTUKOM OOLIMX M OCOOCHHBIX CBOWCTB CIHUPTOB M HX
TOMOJIOTOB (Ha MpUMepe aJIKaHOJIOB) COOTBETCTBYIOIMMH ypaBHEHUSIMU peakiuii. OTHOCUTD UX K TOU
WM MHOU KJIacCHU(DUMKAIMOHHOW TPYIE Peakiuil. Y CTaHaBIMBATh 3aBUCUMOCTh MEKIY CBOWCTBAMHU
CHUPTOB U UX MPUMEHEHHEM. APryMEHTHPOBATh CBOIO YOEKIEHHOCTh B MAaryOHBIX MOCIEICTBUAX
ankorosnmsma. [IpoBoauTh, HaOMIOAATh U ONUCHIBATH XUMUYECKUN SKCIEPUMEHT C IIOMOLIBIO POJAHOTO
SI3bIKA U S3bIKA XUMUHU

[Tomyuenue a¢upa. [lonyuenue cioxxnoro 3¢upa. [lonyduenue sTena u3 3TaHoa.

JlabopaTopHble onbIThl. 16. PacTBOpeHue riaumeprHa B BOJIE.

17. BzaumoneiictBue riunepuna ¢ C-u(OH),. 18. Pektudukanus cmecu Boga—naTtanon (1—2
CTa/lun)
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Crtpoenue, pusnyeckue U XuMu4eckre cBoiictBa genona. [Ipumenenne denona

®eHout, ero pU3nIYecKre CBOWCTBA U MOTy4YeHHe. XUMUYECKHEe CBOMCTBA (heHoa KaK ()yHKIIHS
ero crpoenus. KucrnorHele cBoiicTBa. B3ammMHOe BiHMsSHHME aTOMOB U TpPYNI B MOJEKYJIax
OpraHUYeCKUX BemiecTB Ha mnpumepe ¢eHona. llommkonaeHcamus ¢eHoma ¢ (HOpMaIbIETHAOM.
KauectBennast peakuuss Ha (¢enon. Ilpumenenue ¢enona. CpaBHEHHE KHUCIOTHBIX CBOMCTB
THJIPOKCUIICO/ICPKAIINX BEIIECTB: BOJBI, OJHO- W MHOTOATOMHBIX CHUPTOB, (eHona. [Ipumenenue
MIPOU3BOIHBIX (heHOTA.

JemoncTpanuu. PactBopuMocTs (eHoNIa B BOJIE NTPH OOBIYHON U MOBBIIICHHON TeMIieparype.
BeitecHenue ¢enona u3 (eHossTa HATPHsI YyroibHOW KHciaoTol. Peakuus denona ¢ FeCls. Peakius
¢denona ¢ Qopmanprerugom. Jladboparopubie onbiThl. 19. BzanmoneiictBue ¢eHona ¢ pacTBopom
menoun. 20. Pacno3naBanne pactBopoB (eHonsATa HaTpus W KapOoHarta HaTpus (OGapOoTax
BBIJIBFIXaeMOTO BO3JyXa WJIH JCUCTBHE CHIIBHON KucioThl). 21. Bzaumoneiicteue denona ¢ GpoMHOiA
BOJI0M. 22. Pacnio3HaBaHue BOJHBIX PACTBOPOB (peHOJIa U IITUIEpUHA

Pasznuuams ciiuptel 1 GheHONBL. [IpocHo3uposams XMMUYECKHE CBOICTBAa ()eHOJNIAa Ha OCHOBE
0COOEHHOCTEH CTPOEHHs! €ro MOJIEKYJbl U B3aUMHOI'O BIHMSHMS aTOMOB B HeW. [loomeepocoams 3Th
MPOTHO3Bl  XAPaKTEPUCTUKOM OOMMX ¢ OCOOCHHBIX CBOMCTB (PEHOJA COOTBETCTBYIOIIMMHU
YpaBHEHUSMU pEaKIHil.

Ommuocums ux K TON 1581071 MHOMN KJIaCCU(PUKALMOHHOMN rpyImme
peakumii. Yemanasnusams 3aBUCUMOCTb MEXTY CBOWCTBaMHU ¢benona U ero
npuMeHeHneM. CpagHueams KUCIOTHBIE CBOMCTBA THAPOKCHIICOACPIKAIINX BEIIECTB: BOJBI, OAHO- U
MHOT'OaTOMHBIX CHUPTOB, (eHona. Xapakmepuzosams peakiiui 3JIEKTPOPUIBHOTO 3aMElIeHHs] B
OEH30JIbHOM KOJIBIIE.

Cobniooams ipaBUiIa HKOJOTMUECKOW 0€30MacHOCTH HpU paboTe ¢ (eHoJICoAepKaAUMU
OBITOBBIMU TIpENapaTaMH W Matepuaiamu. [Ipogodums, Habaodams U ONUCHIEAMb XUMUIECKUH
HKCHEPUMEHT C MIOMOIIbIO POTHOTO S3bIKa U S3bIKa XUMHU
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Anpreruasl: kinaccudukanus, u3oMepHs, HoMeHkIarypa. CTpoeHne MoJeKyl U (u3ndecKue
CBOMCTBA aJIbJECTUIIOB

Anpreruasl U KeToHbl. CTpoeHHE HMX MOJIEKYJN, HM30Mepusi, HOMEHKIarypa. OcoOeHHOCTH
CTpOeHHs KapOOHUJIbHOU rpynibl. Ou3ndeckue cBoicTBa GopMaibaeriia u €ro roMoJaoroB.

OTnenbHbIE MPEICTABUTENN AJIBJETHI0B U KETOHOB.

Nemoncrpanuu. llapocTep>kHEeBbIE MOAETH MOJIEKYNT aIbACTHAOB ¥ HW30MEPHBIX UM
KeTOHOB. JlaGopaTopHble oOnbIThI. 23. 3HAKOMCTBO C (DU3UYECKHMMM CBOWCTBAMH  OTJIEJIbHBIX
MPEJCTaBUTENICH aNbJETUIOB M KETOHOB: aleTalble- THAa, aleToHa, BOJHOTO pacTBOpa
dbopMmanbaeruia

Onpedensamp NPUHAAISKHOCTE OPTaHUIECKOTO COEIWHEHHSI K KIIacCy aibJETHI0B HIIM KETO
HOB. O00OWams 3HaHUSA U 0elamb 6bl800bl O 3aKOHOMEPHOCTAX CTPOCHHUS M XapaKTepe H3MEHEHUs
(bu3MYECKUX CBOWCTB B TOMOJOTHYECKOM pSAY anbIerunoB. Mooenruposams CTpOEHUE MOJEKYI
aJIbJICTU/IOB M KETOHOB.



Habnwoams u onucvieams xumuyeckutl SJKCIEPUMEHT C MOMOIIBIO POJIHOTO SI3BIKA W SI3BIKA
XAMHUA
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XUMHYECKUE CBOMCTBA ajibJie-TUJ0B. Kaue-CTBEHHbIE peaKMH Ha aJIbJACTH/IbI

XHUMHYECKUE CBOMCTBA allbJICTHAOB, OOYCIOBJICHHBIC HAJIMYHEM B MOJICKYJIe KapOOHUIBLHOMN
rpynmnsl  aTOMOB  (THAPUPOBAHHME, OKHUCIICHWE AaMMHAYHBIMH pAcTBOpaMHU OKcHIa cepedpa u
ruapokcuaa  wmeau  (II)). KadecTBenHble peakumm Ha anbaerunbl. [loBTopeHue peakiuu
MOJIMKOHCHCAUU (heHola ¢ popMalibIeTHIOM.

OCcoOCHHOCTH CTPOCHHS U XMMHUUYECKHX CBOMCTB KeTOHOB. HykieodunbHoe nprcoeuHeHne K
KapOOHUIHbHBIM COEIMHEHUSIM. [Tpucoenuaenne HCN u NaHS03. Crioco0sr
nonydeHus. Jlemoncrpauuu. OkucieHne OcH3albJernia Ha BO3Ayxe. Peakuus «cepeOpsHOro
3epkanay. OxucieHue anpaeruaoB ruapokcuaoM meau (II). Jladoparopubie onbiThl. 24. OKucIeHUE
3TaHoJa B 3TaHaNb. 25. Peakius «cepeOpsHOro 3epKaiay.

26. Oxkucnenue AJIBIIETUI0B THAPOKCHIOM MeIu (I1). 27. TTomy4yeHue dbe-
HOJIOOPMATBICTHIHOTO TTOJTUMEPa

IIpoeno3uposams XMMUYECKHE CBOWCTBA aJbJICTHIOB U KETOHOB Ha OCHOBE OCOOCHHOCTEH MX
cTpoenus. [loomeepoicoams ST  TPOTHO3bI  XAPAKTEPUCTHUKOM OOMIMX U OCOOCHHBIX CBOWCTB
¢dbopmanpaeriuia ¥ ero TOMOJIOrOB COOTBETCTBYIOIIMMH YPaBHEHUSMH peakiuii. OmHocums uX K TOH
WM UHOM Kiaccu(UKAIMOHHOM Tpymme peakuui. Ycmanasnusams 3aBUCUMOCTb MEXy CBOWCTBaMU
AIBJCTHIOB W KETOHOB H WX NPUMEHEHUEM. Xapakmepuzoeams peakuuio HYyKICOQUIHHOTO
MIPUCOCTHHCHUS K KapOOHUIbHBIM coeTMHEHUAM. [Ipo6ooumsy, Habr00ams u
ONuUCLIGAMb XAMUUECKUI ~ JKCIIEPUMEHT € TOMOINBIO  POJHOTO  s3bIKAa W s3bIKA
xumun. Cobnrodams IpaBUiIa SKOJIOTMUECKON Oe3omacHOCTH Npu paboTre ¢ (QOopMaIbIETHIIOM H
dbopmanbaeruacoIepKaIUMI OBITOBBIMH TIpeTIapaTaMu
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Cucremaru3zanus u 00001IeHNe 3HAHUN O CIUPTax, PeHosaX U KapOOHMIIBHBIX COSIUHEHHSIX

VYnpaxHeHUs: B COCTaBIEHUH YPAaBHEHUI peaklMii ¢ ydacTHEM CIUPTOB, (DEHOJIOB, aJIbJIETHIOB,
a TaK)Ke Ha TeHETHYECKYIO CBS3b MEXIy KJacCaMy OpPraHMYECKHX COEIMHEHHH. Pemenne pacueTHbIX
U SKCIIEPUMEHTAJIbHBIX 3a]1ay.

[TonroroBka K KOHTPOJIIO 3HaHUH (IIPOBEPOYHOI padoTe, 3a4eTy U T. 11.). DKCIIEpUMEHTAIIbHbIE
3agaun. /leMmoHcTpanuu. PacriosHaBaHue BOJHBIX PacTBOPOB 3TaHOJa M 3Ta- Hajsd. Pacrno3HaBaHue
BOJHBIX PaCTBOPOB INIMIIEpUHA, (popmanbaerua u pesomna

Obobwams u cucmemamusupo8ams CBEACHUS O CTPOCHHUHU, CBOWCTBAaX, IOJYyYEHUU U

IIPUMEHEHNN CIIUPTOB, (deHonoB u KapOOHUIIbHBIX
coequHenuil. Cpasnugams UX. Boinonnsams yIpa)XKHEHUsT B COCTABIEHUM PEAKLIUI C y4acTHEM
MIPEACTABUTENEH Pa3HBIX KJIaCCOB CIIUPTOB, ¢deHonoB 51 KapOOHUIIbHBIX

coeuHeHu. 3anucvieams ypaBHEHUS peaKUUi, WUTIOCTPUPYIOIIUX TE€HETHYECKYI0 CBS3b MEXIy
STHMHU KJIACCAMHU COCIMHEHUH. DKCIEPUMEHTATBHO UdeHmuuyuposams BOIHBIE PaCTBOPHI dTaHOJA,
3TaHa- Jisl, INIKMLEeprHa, popmanbaeruaa u ¢peHona.

Habniooams u onucvieams xumuyeckuii SKCIIEPUMEHT C MOMOUIBI0 POJHOTO SI3bIKA M SI3bIKA
XUMHH
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KonTposbnasi padora Ne 3 mo Teme «Cnuptbl M ¢(eHOIbI, Kap0O-HHICOAEPKALINE
CoeIMHEeHUs»

Y4er ¥ KOHTPOJIb 3HAHHUM yJaluxcs 0 U3YYEHHON TEME

Ilposooumsv  peghnexcuro COOCTBEHHBIX JOCTIDKCHMM B TIO3HAaHUU CTPOCHHS, CBOMCTB,
MOJTy4YEeHHUs u IPUMEHEHHUS CIUPTOB, ¢beHosoB u KapOOHMIICOIepKALIIX
COeMHEHUH. AHanu3uposams pe3yiabTaThl KOHTPOIBHON pabOTHI W 8bicmpausams MyTH JOCTIKEHUS
KEJaeMOT0 YPOBHS YCHEIIHOCTH
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KapOoHOBBIE KUCIIOTHI, UX CTPOCHHE, KIacCU(PHUKAIN, HOMEHKIATypa, (PU3NYeCKHe CBOWCTBA

CtpoeHue MoKyl KapOOHOBBIX KHCIOT M KapOOKCWiIbHOM rpynmbl. Knaccudukanus u
HOMEHKJIaTypa KapOOHOBBIX KHCIIOT.



Ou3nyeckue CBONCTBA KApOOHOBBIX KHUCIOT W HMX 3aBUCUMOCTb OT CTPOCHHUS MOJIEKYI.
CrocoOer  monmyueHus. JlemoHcTpanuu. 3HaKOMCTBO ¢ (DM3MYECKUMU CBOWCTBAMH  HEKOTOPBIX
KapOOHOBBIX KHCJIOT: MYPaBbHHOM, YKCYCHOMW, MPOMHUOHOBOM, MAaCJISTHOM, IIaBEJICBOW, JIMMOHHOM,
OJICMHOBOMW, CTEapWHOBOW, OeH30iHOW. Bo3ronka OeH301HON KUCIOTHL. OTHOIIEHWE Pa3THMYHBIX
KapOOHOBBIX KUCJIOT K BOJIE

Onpeodenamp TPUHAJICKHOCTh OPTAHUYECKOTO COSTUHEHHS K KJIacCy M ONpeAeICHHON rpymne
KapOOHOBBIX KHUCIIOT. Ycmanasnueams 3aBUCUMOCTh (PU3MUECKUX CBOWCTB KapOOHOBBIX KHCIOT OT
CTPOCHHS UX MOJIEKYIL.

Obobwams 3HaAHUS U 0elamb 6bl600bl O 3aAKOHOMEPHOCTSAX CTPOCHHUS U XapaKTepe U3MEHEHUs
(U3NYECKUX CBONCTB B T'OMOJIOTHYECKOMPSAY KapOOHOBBIX KHCIOT. Ha OCHOBE MeXIpeaMETHBIX
CBs3el C OHWOJIOTHEH packpvieams ONOJIOTHYECKYI0 POJb KapOOHOBBIX KHUCIOT. Habnwooams u
ONnUCHIBAMb XUMUYECKUI SKCIIEPUMEHT C ITOMOLIBIO POAHOIO S3bIKA U S3bIKA XUMHUU
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XuMHYECKue

CBOMCTBA

KapOOHOBBIX

KHUCIIOT

OO0mue cBOWCTBAa HEOPraHUYECKUX M OPTaHMYECKUX KHUCIOT (B3aUMOJCHCTBHE C METaNIaMH,
OKCHJIaMH METAJJIOB, OCHOBaHHUSMH, COJsIMH). BnusHue yrieBoJOpOJHOTO pajauKala Ha CHIY
KapOOHOBOM KHUCIOTHL. Peakuus sTrepudukanym, ycioBus ee IpoBeICHHS.

XYUMUYECKUE CBOMCTBA HEMPEAENbHBIX KapOOHOBBIX KHUCIOT, OOYCIOBICHHBbIC HAIUYHEM JI-
cBs3u B Mouiekyne. JlemoncTtpamun. CpaBuenue pH BOJHBIX pacTBOPOB MYpPaBbHUHOM M YKCYCHOM
KHCIIOT OJIMHAKOBOM MoJsipHOCTH. [lonydyeHne mpUsATHO MaxXHYIIEro cioxHoro 3¢gupa. OTHOIIEHHE K
OpomHOW  Bome ®  pactBopy  KMnO, mpenmenbHOW W HENpeACNbHOH  KapOOHOBBIX
kucnot. JlaGoparopuble onbIThbl. 28. B3aumoneiicTBue pacTBopa YKCYCHOW KHCIOTBHI C MarHuem
(uuaKoM), okcugom meau (II), runpoxcunom xenesa (II), pactBopom kapOoHaTa HaTpUs, PaCTBOPOM
cTeapaTa Kanus (MbLIH)

IIpocno3zuposams XUMIUYECKHE CBOWCTBA KapOOHOBBIX KHCJIOT Ha OCHOBE OCOOEHHOCTEH
CTPOEHHUSI MX MOJeKyI. [loomeepocoams 3TU TIPOTHO3bI XapaKTEPUCTHKONW OOIIMX, OCOOEHHBIX M
€MHUYHBIX CBOMCTB KapOOHOBBIX KHUCIOT COOTBETCTBYIOIIMMH YPaBHEHUSIMH peakuuit. Ilposooums
amanocuy MeXay — Kilaccupukanued U CBOMCTBAMHM  HEOPraHMYECKMX W OPraHWYECKHUX
KHUCIIOT. Ycmanasnueams — 3a8UCUMOCb MEXKIYy ~ CBOWCTBaMH  KapOOHOBBIX  KHUCIOT W HX
IIPUMEHEHUEM. Xapakmepusoeamsb peaxyuu 3AEKTPOPUIBLHOTO 3aMeIeHHS OeH30iHON
KHUCIOTHL. [Ipo6ooums, nabaiodams u onucvléams XUMUUECKUN SKCIIEPUMEHT C TMOMOIIBIO POIHOIO
SI3bIKA U SI3bIKA XUMUHU
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CrnoxHble 3(QupB: TOTy4YeHUE, CTpPOEHHE, HOMEHKJIaTypa, (U3HUecKue M XUMHYECKHE
CBOMCTBA

CrpoeHue CloXHbIX 3(pUpoB

Homenknarypa cioxsbix 3¢upoB. OOpaTuMocTh peakiuu 3Tepudu- Kauuu, TUIAPOJIN3
CIIO)KHBIX 3(pUpoB. PaBHOBecHe peakiuu 3TepH (HUKAIMU — THIPONIN3a, (HAKTOPHI, BIUSIOIIME Ha
HEro.

Pemienne pacueTHBIX 3aJay Ha ONpeAelieHHE BBIXOJa MPOJYKTAa; YCTAaHOBJIECHHE (OPMYINBI U
CTPOEHHMSI BEIIeCTBA MO MPOIYKTaM €ro CropaHusi (Wiu TUAPOIIN3a).

JNemoncrpanuu. [Hlapoctep>kHeBble MOAETU MOJIEKYN CIOXHBIX 3(QHPOB U H30MEPHBIX UM
KapOOHOBBIX KHCIOT.

JlaGopaTopHsbie onbIThL. 29. O3HakoMiIeHHE ¢ 0Opa3naMu cioxkHbIX 3gupoB. 30. OTHoLIEeHHE
CIIO)KHBIX 3(HPOB K BOJIE M OpPraHMYECKUM BemlecTBaM (Hampumep, Kpacurtensim). 31. BeiBenenune
’KMPHOTO MATHA C TIOMOUIBIO CJIOXKHOTO0 3¢pupa

Ha ocHoBe peakuuu 3TepuPHUKALUN XapaKkmepuszoeams COCTaB, CBONCTBA U  00JACTH
NPUMEHEHHUS CIOXKHBIX 3(upoB. Hazvieams cnoxubie 3QuUpsbl. [Ipedrazams  cnocodvl CMEIICHUs
oOpatumoit peakuuu sTepuduxanuu. [Ilposooums pacuemsi Ha ONpEAeNIEHUE BBIXOJA MPOAYKTA;
ycTaHoBNeHHE (OpMyNnBl W CTPOCHHUS BEIIeCTBA IO MPOAYKTaM €ro cropaus (Win



ruaponusa). Habarwoams, onucvieamv u  npogodums XUMUYECKUNA  dkcnepumeHT. Cobnrooams
npasuia SKOJOTUYECKH TPaMOTHOTO W 0e30macHOro oOpamieHusi ¢ TOPIOYMMH M TOKCHYHBIMU
BelIeCTBaMU B ObITY M OKpY:Karolllel cpee
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CocraB, cTpo€HHE MOJIEKYI, PU3NUECKHEe K XUMUUYECKHE CBOMCTBA XUpoB. Mbuia u CMC

XKupbl — cnoxHble YQUPHI TIIUIEpUHA U KapOOHOBBIX KHCIOT. COCTaB U CTPOCHUE MOJIEKYI
xupoB. Krnaccudukamus sxupoB. OMbUICHHE XHUPOB, MOJydeHHEe MbUIa. MbpL16, 00BbACHEHHE HX
MOIOIIUX CBOMCTB.

Kups1 B npupoae. buonornueckas ¢hyakuus sxupos. [lorstue o CMC.

JemoncTpanuu. OTHOIIEHUE CIMBOYHOIO, MOJICOJHEYHOIO W MAIIMHHOTO Maclia K BOJHBIM
pactBopam Opoma u KMmi0,.

JlaGoparopuble onbITbl. 32. PacTBOpUMOCTH KHUPOB B BOJAE M  OPraHMYECKUX
pactBopuTternsix. 33. Pacrio3HaBaHue CIMBOYHOTO Maciia M MaprapuHa C MOMOIIBIO TOJKUCIECHHOTO
tertoro pactBopa KMmnOy4. 34. TTonydyenue mplia.

35. CpaBHEHHE MOIOIIUX CBOUCTB X03s1iicTBeHHOro MbiTa 1 CMC B jkecTKOM Bozie

Xapaxmepuzoeams 0COOEHHOCTH CBOMCTB HPOB Ha OCHOBE CTPOCHHS MX MOJEKYN, a TaKxke
KJIACCU(UKALUN KUPOB IO MX COCTABY WM IPOUCXOXKICHHWIO M IPOU3BOJCTBO TBEPABIX JKHUPOB Ha
OCHOBE PACTUTENBbHBIX Maced. XapaKTepu30BaTh MbLIa KaK HATPUEBBIC U KallUEBHIC COJNH KUPHBIX
KapOOHOBBIX KHCIOT M OOBSICHATH MX MOIOIIME CBOICTBa. Ha OCHOBE MEXIPEIMETHBIX CBS3EH C
ouosorueit packpvigams GUOIOTHIECKYIO pOJIb KUPOB. [Iposooumey, Haoba0amo u
ONnUCHIBAMb XUMUYECKUI SKCIIEPUMEHT C ITOMOLIBIO POJHOTO SA3bIKA U A3bIKa XUMHH.

CpasHnuseamw moroiue cBoiictea mbuia u CMC
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O06o6mmenue u cuctemarusanus 3HaHui mo teMe «KapOooHoBbie KUCIOTHL. CloKHBIE YPUPHIL.
Kupbn»

YopakHEeHUs! B COCTABICHUU YPAaBHEHUN peakluid ¢ ydyacTHeM KapOOHOBBIX KHCIIOT, CIIOKHBIX
3(UPOB, KHUPOB, a TAKIKE HA TEHETHYECKYIO CBS3h MKy HUMHU U YTIIEBOAOPOIaMH.

Perenne pacueTHsIX 3a1a4. Perenne skcnepuMeHTaNbHBIX 337a4. 3a/1a4 Ha BBIBOJ (DOPMYITBI
BELIECTBA.

DKCIepuMEHTaIbHBIE 33/1a4H.

1. Pacno3naBanue pacTBOpOB alierara HaTpHsi, KapOOHATa HATPUS U CUIIMKATa HATPHS.
2. Pacnio3naBanue 00pasIioB CAMBOYHOTO Macjaa U MaprapuHa.
3. [Tonyyenne kapOOHOBOM KUCIOTHI U3 MbLIa

Obobwams u cucmemamusupo8ams CBECHU O CTPOCHMH, CBOMCTBAX, IOJIY4YEHUH H
IPUMEHEHUH KapOOHOBBIX KHCIOT, CJIOXHBIX D3(QUPOB U KUPOB. Buinoinsams ynpasiCHenus B
COCTaBJICHUM pEaKkUUid C Y4YaCTHMEM IIPEACTABUTEIEH OSTUX KIJIACCOB COEOUHEHMH. 3anucvieamo
ypaeHeHus peaklui, WUIIOCTPUPYIOIIUX T€HETUYECKYI0 CBS3b MEXAY KIAacCaMH COEAVMHEHHM.
DKCIepUMEHTATIBHO UdeHmupuyuposams pacTBOPhI alleraTa HaTpHs, KapOOHaTa HATPHUs M CHIIMKaTa
HaTpus. Pacno3nasams 00pa3ibl CAMBOYHOTO Macjiaa U MaprapruHa
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KonTtpoubHnas padora Ne 4 Ha Temy «Kap0oHOBBIe KHCJIOTHI M UX IPOM3BOAHBIC)»

KoHTponb 1 yueT 3HaHuil ydaiuxcs 1o IpoiACHHBIM TEMaM

IIposooumsv  peghnexcuro COOCTBEHHBIX JOCTIDKCHMM B HW3YYEHUH CTPOCHHsSI, CBOWCTB,
MOJIyYeHUsT U TPUMEHEHHs KapOOHOBBIX KHUCIOT U UX TPOU3BOAHBIX. AHANUUPOBAMb PE3YIBTATHI
KOHTPOJIBbHON pabOTHI ¥ BHICTPAUBATh MYyTH JOCTUKEHHUS JKEIa€MOT0 YPOBHS YCIEIIHOCTH

TEMA 5. YITJIEBO/JBI (7 4acoB)
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VYrieBobl, X COCTaB U KiIaccu(UKaIus

Mono-, mu- m nonucaxapunpl. lIpencraBurenn kaxaoW rpynmsl. buosornueckas poib
yIJ1eBo/10B. VX 3HaueHHe B )KU3HU YEJIOBEKA U OOIECTBA.

JMemoncTpanuu. OOpaspl YIJIEBOJOB M HW3ACTUNA W3 HHUX. B3ammonelcTBHe caxapo3bl C
runpokcunoM meau (II). [Tomyuenune caxapara kanblys U BBIJEIEHNUE CaXapo3bl U3 pacTBOpa caxapara
KaJIbLUs



Xapaxmepuzoeamsb COCTaB yIJIEBOJAOB W HMX KiIacCH(PUKAIIMI0O HAa OCHOBE CIIOCOOHOCTH K
TUAPONU3Y. Yemanasiueames MEXKIPEAMETHBIE CBS3M XUMUU W OHOJIOTUM HAa OCHOBE PACKPBITHS
OMOJIOTUUECKOW POJU M XUMHUYECKHX CBOMCTB BaXHEHIIMX TMPEACTABUTENCH MOHO-, IH- H
nosicaxapuioB. Habirooams, onucvieams u npogoouns XAMUIECKUH SKCTICPUMEHT
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MoHocaxapu/ibl.

I'exco3bl. ['10K03a 1 ppyKTO3a

['mroko3a, ee ¢usnueckue cpoiictBa. CTpoeHHE MOIEKYIbL. Pasnogecue 6 pacmeope
2710K03bl. 3aBUCUMOCTh XUMHUYECKUX CBOMCTB TJIFOKO3BI OT CTPOCHUS MOJEKYIbl. B3aumoneiicTBue ¢
rugpokcugom menu (1) mpu kKoMHATHON Temreparype M HarpeBaHuu, 3TepHdHKa- IIHs,PeaKIus
«cepedpsiHOTO  3epKana», THIpupoBaHue. Peakumum  OpOXEHHS  TIIOKO3BI:  CIIUPTOBOTO,
MOJIOYHOKHCJIOTO.

['mroko3a B mpupoje. buosnoruueckas poib TirOKo3bl. [IpuMeHEHHE TIIFOKO3BI HAa OCHOBE €¢
CBOMCTB. @PYKTO3a KAaK U30MEP TIIFOKO3BI.

Jemoncrpamuu. Peakiyst  «cepeOpsHOrO — 3epkajia». BzaumopneicTBue — TIIIOKO3BI  C
(GyKCUHCEpHUCTOM  KHCIOTOH. JlabopaTopHble  onmbIThI. 36. O3HaKOMIIeHHE ¢  (U3HYECKUMU
CBOMCTBaMM TIIOKO3bl (amTedHas YyrakoBka, Tabnetku). 37. Bzaumoneiicteue ¢ C-u(OH), npu
pa3InYHOM TEMIIEPAType

Onucvieams COCTaB M CTPOCHHE MOJICKYJIBI TJIFOKO3bI KaK BEIIECTBA C JIBOWCTBEHHOM
dbynkueit (anpae- rugocnupra). Ha 3Toil ocHOBE npo-eHo3uposams XUMUYECKHE CBONCTBA TIIOKO3BI
Y TOATBEPXKAATh UX COOTBETCTBYIOIIMMHE YPAaBHEHUSMHU peakiuid. Packpvieams OUOIOTHYECKYIO POJIb
TJIIOKO3Bl U €€ MPUMEHEHHE Ha OCHOBE €€ CBOMCTB. CpasHusams CTPOSHUE W CBONCTBA TIIIOKO3BI U
(bPYKTO3HI.

Ilposooums, nabrooames u onucvlamv XUMAYECKHH JKCIEPUMEHT C IOMOIIBI POJIHOTO
SI3BIKA U SI3BIKA XUMUHU
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Jucaxapupl.

Baxueitne

MPEICTAaBUTEIIN

CrtpoeHue amcaxapunoB. BoccTaHaBiuBamoIide W HEBOCCTAHABIMUBAIOIINE AMCAXAPUIIBI.
Caxapo3a, JIakT03a, IX CTPOCHHE U OMOJIOTHYECKAs POJIb.

['unponu3 aucaxapuaos. [IpoMblIeHHOE TOTyYeHHE caxapo3bl U3 TPUPOTHOTO CHIPHS.

JemoncTpanuu. OTHOILIEHUE PACTBOPOB caxapo3bl U ManbTo3bl (JlakTo3bl) kK C-u(OH); npu

HarpeBaHUU.
JlabopaTopHublie onbIThl. 38. KUCIOTHBIN ruaposn3 caxapo3bl
Xapaxkmepuzoeamb CTpOCHHE JcaxapuioB U ux CBOMCTBa

(runponus). Packpviéams OMOJIOTHYECKYIO POJIb Caxapo3bl, JAKTO3bl W MalbTO3bl. ONHCHIBATH
MPOMBIIIJICHHOE TIOMyYEHUE caxapo3bl U3 MPUPOTHOTO CHIPHS.

IIpoeooumys, Habnodamv u oOnucvLIBAMb XUMUYECKHN SKCIEPUMEHT C IMOMOILIBIO POJHOTO
SI3BIKA U S3BIKA XUMUHU
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ITonucaxapuael.

Kpaxman.

Lennrono3a

Kpaxmazn, nemnronosa.

du3nyecKue CBOKWCTBA MOIUCAXAPHUIOB.

XUMHYECKUE CBOMCTBA MOJIUCAXAPUIOB.

I'unponu3 mnonucaxapunoB. CpaBHEHHE CTPOEHUS U CBOWCTB Kpaxmala U IEJUIIOJIO3BI.
KadectBennast peakmusi Ha Kpaxmanl. llonmcaxapuabl B TpHpOJE, WX OHOJOTHYECKAs pOIb.
[Ipumenenne monucaxapuaoB. BzanMmoeiicTBie MEUT0N03bl ¢ HEOPTaHUYECKUMH U KapOOHOBBIMU
KHCJIOTaMU — 00pa30BaHUE CIIOKHBIX d(DHUPOB.

[TonsiTrie 06 UCKYCCTBEHHBIX BOJOKHAX.



JMemoncTpanuu. O3HakomiieHHEe ¢ (U3UYECKMMU CBOWMCTBAMM IIEJUTIOJO3bI M Kpaxmaja.
Halyxanwue 1emmono3sl 1 Kpaxmana B Boje. [lonydeHne HuTpara neItoi035bl.

Jladoparopubie onbIThl. 39. 3HakoMcTBO ¢ oOpasmamu mnonucaxapuaos. 40. O6HapyxeHHe
KpaxMaja C TOMOIIBI0 KAaueCTBEHHOM peakiuu B Meze, xiebe, KierdaTke, Oymare, KieHctepe,
Horypre, maprapuse. 41. 3HaKOMCTBO C KOJUIEKIIUEH BOJIOKOH

Cpasnusams cTpoeHue u CBOICTBa Kpaxmaia u
LEJUTI0I03bL. Xapakmepuzosams NOIACAXaPUIbL B MIPUpPO/IE, ux OHMOJIOTHYECKYIO
poiib. Onucvieams B3aUMOJIEHCTBUE LIEJUIFOJIO3b] C HEOPIraHUUECKUMU U KapOOHOBBIMU KUCIOTaMH —
oOpa3oBaHHe CIOXKHBIX 3(UPOB. [Iposooums, Habar0Oams U ONUCHIBAMb XUMUYECKUN SKCIIEPUMEHT C
MTOMOILBIO POJHOTO S3bIKA U A3BIKA XUMUHU
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CucremaTtu3zanus U 00001IeHHE 3HAHUN IO TeMe « Y TJIEBOIbI»

VihpaxHeHuss B COCTaBJICHUHM YPABHEHUN pEakUMi C Y4aCTHUEM YIJIEBOAOB, YPaBHEHHS,
WJUTFOCTPUPYIOLIME LENOYKH MPEBPAILIECHU U TE€HETUYECKYI0 CBSI3b MEXKIY KJIACCaMU OPraHUYECKHUX
COCIMHECHUM.

Pelenne skciepruMeHTANbHBIX 334a4. DKCIIEPUMEHTAIbHbIC 3aJaUH.

1. PacrnioznaBaHue pacTBOPOB IJIIOKO3bI U TIIUIEPUHA.

Omnpenenenue HaIMuMs Kpaxmasia B MeJie, Xjaebe, Mmaprapune

Obobwams u cucmemamusuposams CBEJCHU O CTPOCHUM, CBOMCTBaxX, NPUMEHEHHH U
3HAUYEHUH YIJIEBOJIOB. BblnoaHAMb YNpasjicHeHus: B COCTaBICHUU PEaKLUi C yJaCTUEM IpeACTaBUTENEH
YIJIEBOMOB. 3anucviéamb YpPaBHEHUS pEaKUUW, WUIIOCTPUPYIOUIMX TE€HETHYECKYIO0 CBS3b MEXIY
KJIACCAMH OPraHUYEeCKUX COETUHEHUH. DKCIEePUMEHTATbHO UOeHmMuUpuyuposams pacTBOPbI TIIIOKO3BI
u runepuHa. Onpedensams HAIMIHE Kpaxmalia B Mezie, Xjiebe, MaprapuHe

TEMA 6. ASBOTCOAEPXAIIUE COEIUHEHUA (9 yacoB)
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AMUHBI: CTpOeHUe, Kilaccuukaims, HOMEHKIATypa, MoJydyeHue,

XUMUYECKHE

CBOMCTBA

Amunbl. Omnpenenenune amuHOB. Crtpoenue amuHOB. Kiaccuduxamnus, wuzomepus u
HOMEHKJIaTypa aMHUHOB. Anudaruueckre aMuHbl. AHWIMH. [lomyuyeHrne aMUHOB: AJIKUIUPOBAHUE
aMMHaKa, BOCCTAaHOBIIEHWE HHUTpOcoeAuHeHui (peakuusi 3uHUHA). DHU3NYECKHEe CBONCTBA aMHUHOB.
XWUMUYECKHE CBOMCTBA aMHHOB: B3aUMOJEHCTBUE C BOAOW M KHUCIOTaMU. ['OMONOrHyYecKkuid psij
apOMaTUYECKNX aMUHOB.

B3aumHOe BiHMsHHE aTOMOB B MOJIEKyJaX Ha IMpUMepe aMMHaka, amudaTuueckux |
apoMaTHYeCKUX aMHHOB; aHWJIMHA, OEH30J1a 1 HUTPOOEH301a.

JemoncTrpaumnu. Ou3nyueckue CBOICTBA METWUJIAMHMHA: arperaTHOE COCTOSIHHME, IBET, 3allax,
OTHOLIEHUE K Boje. ['opeHne merwsnamuHa. B3aumoneiicTBME aHMIIMHA UM METHIIAMHHA C BOJAOM M
kuciotamu. OTHOIIeHHE OeH30/1a U aHWJIMHA K OpomMHO# Bosie. OKpalmBaHue TKaHEW aHUITMHOBBIMHU
kpacurensiMu. Jlaboparopubie onbIThbl. 42. I3roToBiieHHE MApPOCTEPKHEBBIX MOJENEH MOJIEKYI
M30MEpPHBIX aMUHOB

Xapaxmepuzosams CTpoeHHUE, KiIacCU(PHUKAINIO, U30MEPUI0 M HOMEHKJIATypy amMuHOB. Ha
OCHOBE COCTaBa M  CTPOEHUS  aMHUHOB ONUCHIBAMb UX  CBOMCTBA  KAaK  OPraHUYECKUX
ocHoBaHuil. Cpagnusams CBOMCTBA aMMMaKa, METHWJIIAMMHA W aHWIMHA HAa OCHOBE AJIEKTPOHHBIX
MPEJCTABICHU M B3aUMHOTO BJIUSHHS aTOMOB B MOJIEKYyNe. YcmaHnagnusams MPUMEHEHHE aMHHOB
Kak (pyHKIHIO WX CBOWMCTB. Packpvims pollb JIMYHOCTH B HCTOPUU XUMHH Ha TMpUMEpEe peakiuu
3ununa. Habrrooams u onucviéams XUMUYECKAN SKCTIEPUMEHT C TIOMOIIBIO POJTHOTO SI3bIKA U S3BIKA
xumun. Mooenuposams CTpOSHUE MOJIEKY]I aMUHOB
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AMMHOKHCIIOTBI

CocTtaB M CTPOCHHE MOJEKYJT aMHHOKHCIOT. M3omepusi amMuHOKHUCIOT. [[BOHCTBEHHOCTH
KHCIIOT- HO-OCHOBHBIX CBOWCTB aMHHOKHCIOT M €€ MPUYMHBL. B3anmmojeiicTBHe aMUHOKHUCIOT C
OCHOBaHHWSMHU. B3auMoneiicTBHE  aMHHOKHCIOT C  CWIBHBIMH  KucioTamu.  OOpazoBaHue



BHYTPUMOJIEKYJISIPHBIX COJIEH. Peaknus noaMkoHaeHcaul aMMHOKHACIOT. CHHTETUYECKHE BOJIOKHA Ha
IIpUMepE KallpoHa, 3HAHTA U T. 1.

JemoncTpanuu. OOHapyxeHHEe (YHKIHMOHAJIBHBIX TPYNI B MOJEKY JaX aMHHOKHUCIOT.
Helrpanuzanus LIEI04YH AMUHOKHCIIOTOM. Helitpanusanus KHUCJIOTBI
aMUHOKHKCIOTOM. JIabopaTopHble onbIThbl. 43. HM3rotoBieHue Mojeneid H30MEPHBIX MOJEKYI
cocrasa CzH7NO,

Xapaxmepuzoéams COCTaB U CTPOCHUE MOJEKYJ aMHUHOKHUCIOT. /[pocHo3uposams pa3udHbIe
TUIIBI U30MEPUM Yy COEIMHEHUH 3TOrO Kjacca M MOATBEP)KIaTb UX COOTBETCTBYIOLUIMMU MOJEISIMU:
rpapudeckumu (popmysnamu) U MaTepualbHbIMU. Onucvléams XUMUYECKUE CBOMCTBA aMUHOKHCIIOT
KaK opraHudeckux am@oTepHbIXx coeanHeHui. Cpasnueams UX ¢ HEOPraHMYECKUMH aM(pOTEpHBIMU
COEUHEHUAMU. Xapakmepu3zoeams NPUMEHEHNE AMUHOKHCIIOT KaK byHKLIHIO ux
CBOWCTB. Packpvieams polb  aMHUHOKHCIOT B (OPMHUPOBAHMM  OEIKOBOW  JKM3HM  Ha
wianete. Habniooams u onucvléams XUMAYECKUN SKCIIEPUMEHT € MOMOIIBIO POJHOTO S3bIKA M S3bIKA
XUMHH
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Crpoenue 6enkoB. buonornuyeckrue GyHKIUU U 3HaYeHHE OEIKOB

benkn kak npuponnelie Ouononumepsl. IlenTunnas rpynma aroMoB M MENTHIHAS CBS3b.
ITentunsl. benku. KayectBennsle peakuuu Ha 6enku. IlepBuuHas, BTopuyHast U TpETUUHAsL CTPYKTYPBI
0enxoB. XMMHUYECKHE CBOWCTBA OCIIKOB: TOPEHHE, JIEHATYPAIHs, THIPOIIN3, KAUeCTBEHHBIC (IIBETHHIC)
peakuuu. buonornueckue GyHkuyu 6enKoB. 3HaUeHUE OEIKOB.

['moGanbHas npobiema OeIKOBOTO roJI0JIaHus u yTH ee
pewenus. Jlemoncrpauun. PactBopenue u ocaxaenue 0enkos. [leHarypauus OenkoB. KauecTBeHHbIE
peakiuu Ha OCJIKHU.

JlabopaTopubie onbIThl. 44. PacTBopeHue OenKOB B BojAE€ M HMX Koarymnsius. 45.
OOHnapyxenue Oenka B KypuHOM SIHIE U B MOJIOKE

Xapaxkmepuzoeamwb cTpoeHHE (CTPYKTYpbI OSJIKOBBIX MOJIEKY), XUMUYECKHE U OMOJIOTMUECKUe
CBOMCTBa OEJIKOB HAa OCHOBE MEXKIPEIMETHBIX CBs3ed ¢ Ouosoruei. Packpvieams Conepx aHue
po6seMbl OEIKOBOTO IroJI0JJaHUs Ha MJIaHeTe U MPeJIarath MyTH €€ PELICHHUS.

Habniooams u onuceiéams XUMMUUECKUNA IKCIEPUMEHT C IOMOILIBI0 POJHOIO S3bIKA U SI3bIKA
XUMHH
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Hyxnennossie

KHUCIIOThI

[Tonsitue IHK u PHK.

[TonsiTvie 0 HYKJI€OTUE, MUPUMHUINHOBBIX U ITYPUHOBBIX OCHOBAHHUSX.

ITepBuunas,BropuyHas n tpetuuHas crpykrypel JIHK. buonornueckas pons JJHK u PHK.
I'ennas nnxeHepus u OuoTexHosorus. TpaHcreHHble POPMBI KUBOTHBIX U PaCTEHUI.

Packpvisamv pons HyKIE€MHOBBIX KHACJIOT B npoiieccax HaCJIEICTBEHHOCTH u
n3MeHuuBOCTH. CpagHueams CTPYKTYphl O€IKOB M HYKIEHHOBBIX KHCIOT. Packpvieams cymv u
3HaueHue TCHHOW WH)KEHEPUU U OMOTEXHOJIOTHH.

Nemoncrpanuu. Mozaens JIHK u paznuunsix Bunos PHK. O6pa3ipl npoayKTOB MUTAaHUS U3
TpPaHCTE€HHBIX (OPM pacTEHUIl U KUBOTHBIX; JEKApCTB U MPENapaTroB, U3TOTOBIEHHBIX C MOMOIIBIO
TeHHON MH)KEHEPHUH

Apaymenmuposams CBOXO MO3MLHIO IO BONPOCY O€30MaCHOCTU NMPUMEHEHHs] TPaHCTE€HHBIX
npoaykros nutanus (I'MO)
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O060011eHMe U cUCTeMaTU3alus 3HAHUH 110 YTIIIeBOJaM U a30TCOJIEPKAIUM COeTMHEHUSIM

[ToaroToBKa K KOHTPOJIBHOM paboTe

Obobwams u cucmemamusupogams CBEACHUsI O CTPOCHMHU, CBOICTBaX, NPUMEHEHUU U
3HAYEHUHU YIJIEBOAOB M A30TCOACPKAIUX COCOUHCHWUU. Bbinoiuame ynpajCHeHus B COCTaBICHUU
peakuuil ¢ ydacTHEM IIPEJICTaBUTENIEH YIJIEBOAOB U a30TCOJEPKALIMX COEAMHEHUN. 3anucvieams



VpasHeHus peaklui, WUIIOCTPUPYIOIIUX T'eHETUYECKYIO CBS3b MEX]Y KJaccaMUd OpPraHu4ecKuX
COCIMHEHU I

84

KonTpoubHnasi padora Ne 5 o teme «Yr/1eBobl U a30TCOAepPKALIME COEIHMHECHHUS

KonTposnb u yueT 3HaHuil 10 TeMaM «YTJIeBOJBI» U «A30TCO/IEpKaIIIe COSAUHEHUSD)

Ilposooumsv  peghnexcuro COOCTBEHHBIX TOCTIDKEHHH B W3YYCHHHM CTPOCHUS, CBOICTB,
MOJIy4YEHHUSI U MIPUMEHEHUS YIJIEBOJOB U a30TCOJEPKALINX COCIUHEHUN. AHANU3UpPOB8amy Pe3ylbTaThl
KOHTPOJIbHOM pabOThI U BHICTPAUBATh IIyTH JOCTUKEHUS JKEIAEMOI0 YPOBHS YCIEIIHOCTH

TEMA 7. BUOJIOTUYECKU AKTUMBHBIE COEJUHEHU S (6 yacos)

85

Burtamunbl

[Tonstue o BuTamunax. Mx knaccudukanusi 1 0003HaUCHUE.

Hopma mnotpebnenus ButamuHOB. BopopactBopumble (Ha mnpumepe ButamuHa C) u
KUPOPACTBOpUMbIe (Ha mpuMepe BUTaMuHOB A ND).

ABUTaMHMHO3BI U UX MPO(PUIAKTHKA. ABUTAMHHO3BI, TUTIEP- M THIIOBU- TAMHHO3BI.

Jemonctpanuu. O0pa3ipl  BUTaMHHHBIX — mpenaparoB. [lomuBuramubel. Wnmoctpanuu
¢dororpaduii KUBOTHBIX C pa3TMYHBIMU (POPMAMU aBUTAMHUHO30B.

JlabopaTopubie onbIThl. 46. OOHapykeHHEe BUTaMHHAa A B pacTUTENbHOM Macie. 47.
Oo6napyxenue puramuHa C B 10JJI04YHOM COKE.

48. O6HapyxeHue BuTaMuHa D B xenTke KypuHOro sina

Ha ocHOBe MeEXNpeIMETHBIX CBSI3eH C OHMOJOTHEH W JKOJOTHUEH Xapaxmepuzo8ambs POb
BUTAMUHOB ISl COXpaHEHHs U TOJEepKaHUs 310pOBbs 4yenoBeka. Kiaccuguyuposams BUTAMUHBI TI0
IpU3HAKy WX  OTHOLIEHUS K  BoJAe WiIM  kupaMm. Onucvieams aBUTAMUHO3BI U HX
npodunaktuky. Pacnosnasams Butamunbsl A, C u D

86

®epMeHTHI

[lonstne o ¢depmeHTax Kak O OHMOJIOTMYECKHX KaTalM3aTopax OEJIKOBOW MPUPOIBI.
OCOoOEHHOCTH CTPOEHUS U CBOMCTB B CPAaBHEHUU C HEOPIaHWYECKUMHU KaTau3aTOPaMHU.

3HaueHue B OWOJIOTMM U TPUMEHEHUE B IPOMBIIUIEHHOCTH. 3aBUCUMOCTh AKTUBHOCTH
¢bepmenTa ot Temneparypsl 1 pH cpenpl.

NemoncTrpamun. CpaBHeHHe ckopoctn  pasnoxenus Hp0, mom  nmelictBueM  depmeHTa
(katanasel) 1 Heopranndeckux karanuzatopos (Kl, FeCls, Mm0,).

Jladboparopublie onbiThl. 49. depMeHTATUBHBIA THAPOJMU3 Kpaxmajaa TIOJ JIeWCTBHEM
amunaszbl. 50. Pa3snoxeHue mnepokcuaa Bojopoaa moj  jAedcTBHMeM  Kartanasel. 51.  JlelicTBue
JETUPOTreHa3bl HA METHJICHOBBIN CUHUIA

Xapaxmepuzoeams HepMEHTHI Kak OHMOJIOTHYECKHe KaTaJau3aTophl OenKoBOI
npupoabl. Cpasnusams GepMEHTBl C HEOPraHWYECKUMH KaTalnu3aTopamu. Packpwuléams UX poiib B
Ouosiorun " MIPUMEHEHHE B
MPOMBIIIIEHHOCTH. Knaccuguyuposams pepMeHThL. Ycmanasnusams 3aBUCUMOCTD aKTUBHOCTH

¢depmenTa ot temneparypsl U pH cpenbl. Habatooams u onuceiéams XUMUYECKHH KCIIEPUMEHT C
MTOMOUIBIO POAHOTO S3bIKA U SI3bIKA XUMUU

87-88

I'opmoHBI

[ToHsiTHE O TOPMOHAX KaK OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX, BHIMOIHAIOIIUX YHIOKPUHHYIO
PETYNIALNIO KUZHENEATEIBHOCTH OopraHu3MoB. [loHsTHe 0 Kiaccupukauuu ropMoHOB. OTAeNbHBIE
NPEJCTaBUTEIM TOPMOHOB: O3CTPAaJHOM, TECTOCTEPOH, HMHCYIUH, ajapeHanuH. Kraccupukanus
TOPMOHOB: CTEPOH/IbI, IPOU3BOIHbIE AMUHOKHUCIIOT, MOJUIENTUAHBIE U O€IKOBBIE TOPMOHBI.

HNemoncrpanuu. Ilmakatr wuam  kogorpamMma ¢ M300paKEHHUEMCTPYKTYPHBIX — (hopMyn
ACTpaanoiia, TECTOCTEPOHA, afpeHannHa. B3aumoeiicteue aapenannna ¢ pacrBopom FeCls. benkoas
IpUPOJIa MHCYJIMHA (LIBETHAS peaKiys Ha OeKH).

JlaboparopHsbie onbIThl. 52. VcnbelTanne pacTBOPUMOCTH aJpEHAJIMHA B BOJAE M COJISTHOM
KHCIIOTE

Xapakmepuzoeams TOPMOHBl KaK OMOJIOIMYECKM AKTUBHBIE BEILECTBA, BBINOJIHAIOLINE
SHIOKPUHHYIO PETYJSIUIO JKU3HEAEATENbHOCTH OpraHu3MoB. Krnaccuguyuposams TOPMOHBI U



Ha3bIBaTh WX  OTHENbHBIX  MPEACTaBUTENEl:  3CTpa-  OUON,  TECTOCTEPOH,  HHCYJIHH,
afipeHalInH. Packpvlieams ponb TOPMOHOB ISl UCIOJIB30BAHUS B MEIUIMHCKHUX LENAX. /Iposooums,
Haob00ams U ONUCHLIBAMb XUMUYECKUM SKCIIEPUMEHT € TIOMOIIbIO POJHOTO SI3bIKA U SI3bIKA XUMUU

89-90

JlekapcTBa

[Tonsatne o0 InekapcTBaX Kak XUMHOTEPANeBTUYECKHX IMpernaparax. [ pymnmbl JieKapCTB:
cynbamuapl  (CTpenTouua), AaHTHOMOTHKHM (IMCHUIWJIJIMH), aclUpuH. be3omacHble CrocoObl
MIPUMEHEHHS, JIEKAPCTBEHHBIEC (DOPMBI.

AHTUOHOTUKH, UX KJIacCU(PUKALIKA IO CTPOCHUIO, TUITY U CIIEKTPY EHCTBUSL.

JemouncTpanuu. [InakaTel uam KogorpaMmsel ¢ popmyiaamMu amuia cyib()aHuIoBONW KUCIOTHI,
IUTU- TPOGOITUEBON U JIOKHOW JUTHAPO- (HOTUEBON KUCIOT, OCH3WINEHU- HWIIHHA, TETPALUKINHA,
uedo- TakcuMa, aclupuHa.

JlaGopaTopuble onbIThl. 53. OOHapyXeHHE aclUpUHA B TOTOBOH JEKapCTBEHHOH (opme
(peakiuelt THAPOJIM3a WIIH IBETHOU PEaKIMer ¢ cylb(aToM OepuilIns)

Xapaxmepuzoeamb IpUMEHEHHUE JIEKAPCTB B (hapMakoTepanuu u xumuorepanuu. Ocseausams
HOpMbl DKOJIOTHUECKOTO0 ¥ Oe3omacHoro  oOpallleHuss C  JIGKApCTBEHHBIMU  IperapaTaMu.
Dopmuposams BHyTpeHHEE YOCSKICHHE O HENPUEMIIEMOCTH JaXe OJHOKPATHOTO NPUMEHEHUs
HApPKOTUYECKUX BEIIECTB

TEMA 8. XUMHUYECKH MMPAKTUKYM (15 uacos)

91

ITP Ne 1 «KavyecTBeHHBII aHAJIN3 OPraHUYeCKUX COeIMHEHUID).

Cobniooams nipaBuIIa TEXHUKKA 0€30mMacHOCTH npu paboTte ¢ 1abopaTOpHBIM 000pPYIOBaHUEM U
HarpeBaTelbHbBIMU NPUOOpPaMHU, a TaKXKEe XUMHUYECKMMH DPEAaKTHBAMH, 3KOHOMHO MU 3KOJOTHYECKH
IrpaMOTHO oOpamarscs c HUMHU. Vccrnedosams CBOWCTBA U3y4aeMbIX
BelleCTB. Moenmuguyupoeams OpraHudecKue BEILIECTBA c MIOMOILBIO Ka4eCTBEHHBIX
peakuuii. Habnooams caMOCTOATENBHO MPOBOJUMBIE OIBITHI U OTPa)kaTb UX HA MUCbME C MOMOILBIO
COOTBETCTBYIOIIUX YPABHEHHIA.

Qukcuposame pe3yabTaThl HAOIIOIEHUN U POPMYIHUPOBATH BBIBOJIbI HA X OCHOBE

92

ITP Ne 2 «¥Yr/ieBoaopoab».

93-94

ITP Ne 3 «CrnimpTel 1 heHOTBD.
95-96

ITP Ne 4 «Anpaernabl H KETOHbBI».

97-98

ITP Ne 5 «KapOoHOBBIe KHCJIOTBI».
99-100

IIP Ne 6 «¥YriieBoab».

101
IIP Ne 7 <K AMUHBI, AMUHOKHCJIOTBbI, 0€JIKH.

102
IIpome:xxyTounas arrecrauusi. KonrpoabHas padora Ne 6.

Pemenne 3amannii BITP

103
ITP Ne 8 «MneHTHUKALIUS OPraHUYECKUX COCANHEHUID).



104
ITP Ne 9 «/leiicTBHe (hepMEHTOB HA Pa3IHYHbIC BelIECTBA).

105
IIP Ne 10 «AHaJIM3 HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB)

TEMATUYECKOE IIJTAHUPOBAHUE. OBILIAS XMW, YIJIYBJIEHHBINM YPOBEHb.
11 KITACC

(3 4 B HEnmemnto, Bcero 105)

Ctpoenue aToma

AToM — cnoxkHas yacTuua. Jloka3aTelbCTBa CIIOXKHOCTU CTPOEHHMSI aroMa: KaTOJHbIE U
PEHTreHOBCKHUE J1yuH, (HoTo3(PdeKT, painoakTuBHOCTb. OTKPHITHE 3JIEKTPOHA, MPOTOHA U HEUTPOHA.
Mogenu crpoenusi aroma (Tomcona, Pesepdopma, bopa). Makpomup u muxpomup. KBaHTOBO-
MEXaHUYeCKUEe MpeCTaBiIeHUs o cTpoeHuu atoma. lemoncrpanuu. Porosdpdexr. Katogusie nyun
(371EKTPOHHOJIyYEBbIE TPYOKH)

Apaymenmupoeams TOHUMAHUE CIIO)KHOTO CTPOEHHUS aTOMa M COCTOSATEIBHOCTU Pa3IMUHBIX
MOJIEJIEH, OTPAXKAIOLIUX 3TO CTpOeHUE. Xapakmepu3zo6ams KOPILYCKYJISPHOBOJIHOBON Tyaalu3M YacTHIL
MUKpomupa. Habawooams u onucvbiéams XUMUYECKHH 3KCIIEPUMEHT C MOMOIIBIO POJHOIO SI3bIKa U
S3bIKa XUMUU

2

Crtpoenue aToMHOTO siipa. M30Tonbl. SnepHble peakuuu

Hyknonsl: npoTonsl U HelTponsl. Hykmuael. 300apbl 1 130TONBI

Xapaxmepuzoeams CTpOCHUE aTOMHOT'O anpa u
HYKJIOHBL. /[agamb COBPEMEHHOE onpeodesieHue OHSITHS «XUMHUYECKHHA
aneMeHT». Pasiuuame HyKIUABL, ©300apbl U U30TOMBI

3

CocrosiHue amekTpoHa B arome. KBaHToBbIe uncna

KBaHTOBO-MeXxaHUYECKHE IMpeJCTaBIeHUs O Mpupoje 3iekTpoHa. IloHsaTHe 00 37IeKTpOHHOM
opOUTANU U PJIEKTPOHHOM OOJIaKe.

JemoHcTpanuu. Mojenu 3J1eKTPOHHBIX 00J1akoB(OpOuTaseil) pa3auuHoi (opMbl

Xapakmepuzosamsb COCTOSTHAE DJIEKTpoHA B atome. OOob6wams MOHATUS  «OPOHUTANIBY) W
«QJIEKTPOHHOE 00JIaKO»

4

CrpoeHre »>JEKTPOHHBIX 000JI0UEK AaTOMOB. OJEKTPOHHBIE M D3JIEKTPOHHOTpaduyecKue
(bopMyIIbI

[IpaBuna 3amoiHEHUs SHEPreTHUECKUX YpOBHEH u opOutaneil snexktpoHamu. [Ipunimn
MUHUMYyMa SHEPruu . DNEeKTPOHHbIE KOH(MUTYpalli aToMOB M MOHOB. OCOOEHHOCTH AJIEKTPOHHOIO
CTPOEHUS aTOMOB XpOMa, MeJu,cepedpa u JIp.

Xapaxkmepuzoéams CTPOCHHE 3JEKTPOHHBIX 000JIOYEK aTOMOB W OTpa)kaThb MX Ha MHUCHBME C
MIOMOIIIBIO AJIEKTPOHHBIX U 3JIEKTPOHHOTpapuuecKux hopmy

5

BanenTHbIe BO3MOKHOCTH aTOMOB XMMHUYECKHUX JJIEMEHTOB

BanentHble 51eKTpoHbl. BasleHTHbIE BO3MOXHOCTH aTOMOB XUMHYECKHX JJIEMEHTOB,
00yCJIOBJICHHBIE pa3aMuHbIMU (pakTopamu. CpaBHEHUE TOHATUH «BAJECHTHOCTb» U «CTENEHb
OKHCJICHUS»

Xapaxmepuzoeambs BalleHTHbBIE BO3MO>XHOCTH aTOMOB XUMHUYECKHUX AIIEMEHTOB,
o0OyCNOBJIEHHbIE pa3Nu4HbIMU  (akTopamu. Cpagnueams TIOHATUS  «BAJIEHTHOCTbY» U  «CTENEHb
OKHCJICHUS»

6

Otxkpeitue 1. 1. Menneneesbim llepnoanueckoro 3akoHa

[Ipeanoceuiku oTkpeITHs [leproanueckoro 3akoHa. OTkpbeITHE 3aK0HA. [lepBas hopmynupoBka
Ilepuoanueckoro 3akoHa. Ctpykrypa Ileproaudeckoii CUCTEMBI JIEMEHTOB.



JemoHcTpanuu. Paznuunsie BapuaHThl Tabnui [lepuoandeckoil CHCTEMBI XHMHYECKUX
anemenToB .M. Menaeneepa

Xapakmepuzoeamsp IyTH  CTAHOBJEHUS HAYYHOM TEOPUM HA  IPUMEPE  OTKPBITUSA
[lepuoanueckoro 3akoHa. Ycmauagnueams 3aBUCUMOCTH MEXKAY KOTMYECTBEHHON (OTHOCHTEIIbHOM
aTOMHOM Maccol) XapaKTEPUCTHUKONH XMMHYECKOTO JJIEMEHTa M €ro mnosokeHueMm B tabmuue 1. U.
Menpeneena

7

Ilepnonnueckuil 3aKOH U CTPOECHUE aToMa

CoBpeMeHHbIE MpEACTaBICHUS O XUMHYECKOM 3jeMmeHte. Btopas ¢dopmynupoBka
[lepuonnueckoro 3akoHa. Ilepmoaunueckass cucremMa U crpoeHue aroma. Duznyeckuii cmbIca
MOPSIZIKOBOTO HOMEpa 3JeMEHTa, HOMEPOB TPyNIbl U nepuoja. [lepuoauyeckoe n3mMeHEHUE CBOWMCTB
3JIEMEHTOB: paJinyca aToMa, 3JIEKTPOOTPULATEILHOCTH

XapakTepu30oBaTh pa3BUTHE HAYYHOW TEOPUM HA TIPUMEpPEe YTOYHEHUS (OPMYIUPOBOK
[lepmonnueckoro 3akoHa. YCTaHABIMBATh 3aBUCHUMOCTbh MEXKJY CTPOCHHEM aroMa XUMHUYECKOIO
3JIEMEHTA U €ro NoJIOKeHUEM B [lepuoanyeckoii cucreme xumuueckux anemeHToB Jl. M. Meneneena.

OnuceiBath MIEPUONUECKOE U3MEHEHHE CBOICTB 3JIEMEHTOB: panuyca aToma,
ANEKTPOOTPHULATEILHOCTH
8

3aBUCHMOCTB CBOMCTB 3JIEMEHTOB M cOoeIMHEHUM OT ux nojoxxkenus B [1C. 3nauenue 113

[TpyunHBI U3MEHEHUSI METAIIMYECKUX U HEMETaNIMYECKUX CBOWCTB 3JIEMEHTOB B TPYIIax U
neprojax, B TOM 4ucie W B Oonbimmx. 3HaueHue [lepuommdeckoro 3akoHa. TpeTbst popMyTHUpOBKa
[lepuonnueckoro 3akoHa. 3HaueHue llepuommueckoro 3akona u Ilepuoanueckol cucTeMbl s
Pa3BUTHUS HAYKU U IOHUMAaHUSI XUMUYECKON KapTUHBI MHPA.

JemoncTpanuu. OOpa3ipl MPOCTHIX BEIIECTB, OKCHIOB U THUIAPOKCUIOB 3IIEMEHTOB 3-TO
Mepuo/ia U JEMOHCTPAIIHS KX CBOWUCTB

Apeymenmupogams 3aBUCUMOCTh CBOMCTB JJIEMEHTOB M COCIMHEHHH OT MX IOJOXKCHHS B
[Tepuonnueckoit cucreme. Ilpoeno3uposams CTPOEHUE aTOMA U CBOWCTBA XMMUYECKUX DJIEMEHTOB U

00pa30BaH- HBIX MU COETMHEHUI oT ux MOJIOKEHUS B [lepuonnueckoit
cucreme. Xapakmepusoeams 3HaueHue [lepnoauueckoro 3akoHa
9

Koutpoabnas padora Ne 1 no teme «CTpoenune atoma»

IIposooumys pegrexcuro COOCTBEHHBIX JTOCTHKEHUN B U3yYEHUU CTPOCHUSI aTOMA.

Ananuzuposams pe3ynbTaThl KOHT- POJBHOM pPAaOOTHI M BBICTPAMBATh IYTH IOCTHXKEHUS
YKEJTAEMOI0 YPOBHSI YCIIETHOCTH

TEMA 2. CTPOEHME BEHIECTBA. IUCIHEPCHBIE CUCTEMBI (15 yacos)

10-11

Xumunueckas cBsa3b. MloHHas CBA3b

[TonsiThe 0 XWMHUYECKOW CBSI3M KaK MPOIlecce B3aUMOJICMCTBUSI aTOMOB C OOpa3oBaHUEM
MOJIEKYJI, MIOHOB U PaJUKallOB. Buabl XUMHUECKONCBA3H. AMOp(HBIE M KPUCTANINYECKUE BEIIECTBA.
Nonnas xummueckass cBsi3b. JIumonbHBIM MOMEHT cBsi3u. (CBOWMCTBAa BEIIECTB C HMOHHOM
KPUCTAJUIMYECKOM pemieTkoi. JlemoncTpauuu. Moenn KpuCcTaJuIM4eCKUX PEMIETOK C HOHHOM CBA3BIO

Xapaxmepuzoeamb XUMHUYECKYIO CBS3b KaK MPOIIECC B3aUMOJICHCTBHSI aTOMOB ¢ 00pa3oBaHUEM
MOJIEKYJI, = HOHOB M  paaukanoB. Kiaccuguyuposams XUMUUYECKUE  CBSI3U. Ycmanagnusamo
3a8UCUMOCTMb MEXKTY TUTIOM XUMUYECKOUW CBSA3U U TUIIOM KPUCTAIMYECKOU PEIIETKHU.

Xapaxmepuzosams HOHHYIO XHMHYECKYIO CBS3b. [[pocHo3upoeams CBOMCTBA BELIECTB C
MOHHOM KPUCTATUYECKON pemeTkond. Knaccuguyuposams NOHBI IO Pa3IUIHBIM ITPU3HAKAM

12

KoBanentHas

CBSI3b

KoBasienTHast cBs3b. MeTO[ BaJICHTHBIX CBsI3ed B OOpa30BaHWM KOBAJICHTHOW CBSI3H.
DNEeKTPOOTPULIATEbHOCTh M Pa3HOBUAHOCTA KOBAJIEHTHOM CBSI3U MO 3TOMY IMPU3HAKY: MOJIIpHAs U
HenosisipHas. Crioco0 mepekphIBaHMsI DJIEKTPOHHBIX OpOuTanei M KiaccuuKalus KOBAJIEHTHBIX
CBSI3€H 10 3TOMY MPU3HAKY: CT- H JI-CBS3U. KpaTHOCTh KOBAJIEHTHBIX CBS3€H M UX KIACCU(PUKALUSA 110



TOMY MpHU3HAKy: OJMHAapHas, ABOMHAas W T. O. MeXxaHU3Mbl 00pa30BaHMUAKOBAJICHTHOW CBSI3U:
OOMEHHBIN U TOHOPHO-aKLIENTOpHbIN. Kpucraminiyeckoe CTpoeHHE BEIIECTB C 3TUM TUIIOM CBSI3U, UX
(bu3MvecKue CBOMCTRA.

JAeMoHcTpanuu. Mozienu MOJIEKYJT Pa3iIM4YHOM apXUTEKTypbl. Monenu KpHCTAIUIMYECKUX
BELIECTB ATOMHON U MOJIEKYJIIPHOU CTPYKTYPbI

Xapaxmepuz06amb KOBAJICHTHYIO XUMHUYECKYIO CBA3b. Kraccuguyupoeams 3TOT TUI CBA3U 110
Pa3HBIM OCHOBAHMSIM:

. 0 DJICKTPOOTPHLIATEIBHOCTH;
. 0 CTIOCO0Y MEepEeKPhIBAHMUS 3JICKTPOHHBIX OpOUTANIEH;
. 110 KPaTHOCTH;

. 10 MEXaHu3My 00pa30BaHUsI.

13

Merannuueckas

CBSI3b

Mertammdeckas CBsi3b U ee 0coOeHHOCTH. DU3MUYECKHe CBOMCTBA METAIOB KaK (DYyHKITHS
METaJUIMYECKON CBSI3U U METAJUIMYECKOW KPUCTAIIMYECKON PEIETKH.

JeMoHcTpanuu. Mojeny KpUCTaJUIMYECKUX PELIETOK METAIIIIOB

Xapakmepuzoeamb  METALIMYECKYID XHUMHYECKYIO CBA3b. Ycmanagnueams 3aBUCUMOCTh
MEXTy (PU3NYECKIMU CBOWCTBAMH METAJUIOB M METAJUTMYECKON KPUCTAITMUECKONW PEeIIeTKON

14

Bonoponnas cA3b.

Bomoponnas cBs3p M MeXaHM3M ee  oOpa3zoBaHUS.  MeXMOJEeKy- JispHas |
BHYTPUMOJIEKYJISIPHAsA BOJOPOAHBIE CBsA3M. DU3NYECKHE CBOMCTBA BEIIECTB C BOJAOPOIHOM CBS3BIO.
buonoruueckas poib BOJIOPOAHOM CBSI3U B OpraHU3aIUU CTPYKTYpP OMOMOIHMEPOB.

HMemouncrpamun. Moxgenmu mosnekyn JIHK u Genka

Xapaxmepuzoeams BOTOPOJHYI0O  XUMHUYECKYIO  CBs3b.  Kiaccuguyuposams 3TOT  TUI
CBs3U. Packpvieamsb OUONOTMYECKYI0  pPOJIb  BOJOPOJHOM  CBSI3M B OpPraHU3allUd  CTPYKTYp
OMOMOIUMEPOB.

15

IIpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYII

Teopuss rubpuauzanuu. Tunel rUOpUAM3ALMKM  AJNEKTPOHHBIX OpOUTAlel M TeoMeTpus
OpPraHUYECKUX U HEOPTraHUYECKHUX MOJIEKYIL.

JemMoHcTpanuu. Mojgenu U3  BO3AYIIHBIX I[IAPOB, OTPAKAKOUIME MPOCTPAHCTBEHHOE
pacrosoKeHue Sp3-, sz-, SP-rUOpHUIHBIX OopOUTanell B MOJEKyJaX OpraHMYeCKHMX M HEOpPraHMYeCKHX
BEILIECTB

Ha ocHOBe BHYTPUIIPEIMETHBIX CBA3€M C OPraHMYECKON XUMHEW ocyuecmeinsims IEPEHOC
CBEJICHUH 0 rudpuaAn3aIu AJIIEKTPOHHBIX opburaneit u Ha HEOPraHWYECKHE
BEIIECTBA. Ycmanasnueams 3aBUCUMOCTb MEXJy TUIOM TMOpUIM3alMU 3JIEKTPOHHBIX OpOHTaned u
r€OMETPUENH OPTaHUYECKUX U HEOPTaHUYECKUX MOJIEKYJT

16

Teopust cTpoeHUSI XUMUYECKUX COCTMHEHUI

[Tpenmnocsliku CO3/1aHHUs TEOPUHU CTPOEHUs XUMUYECKUX COCIMHEHUH, ChE3 ]
ecrectBoucnbiTatenied B 1. Illneliepe. JlmunoctHeie kaduectBa A. M. byrmiepoBa. OcHOBHBIE
IIOJIOXKEHUsI TEOPUU XUMUYECKOIO CTPOEHUS OPraHUYECKUX COCAMHEHUH U COBPEMEHHOW TEOPUHU
cTpoeHusa. HM3omepuss B OpraHMYecKod XMMUHU. B3auMHOe BIMSIHME aTOMOB B MOJEKYyJIax
OpPraHMYECKUX M HEOPTraHUYECKUX BEIIECTB

Dopmynuposams OCHOBHBIE TIOJIOKEHUS TEOPUH XHUMHUYECKOTO CTPOEHHS OpPraHWYECKHX
COEJMHEHUI U COBPEMEHHON TEOPHM CTPOEHHUS U MOATBEPXKJIATh MX MPUMEPAMHU U3 OpraHUYECKON U
HEOPraHWYECKON XHUMUHU.

Xapakmepuzosams SIBICHUE W30MEPUM U IOATBEPKIAATH €€ IPUMEPAMU H30MEPOB U3
OpraHWYeCKOM XHMHH. Ycmanasnueams 3aBUCHMOCTh CBOMCTB OpPraHWYECKMX W HEOPraHWYECKUX
BELIECTB OT B3aMMHOT'O BJIMSIHUSI aTOMOB B MOJIEKYJIax

17

OcHOBHBIE HaNpaBJICHUS Pa3BUTHS TEOPUU CTPOCHUS



OcHOBHBIE  HaIlpaBJICHUsS PAa3BUTHS TEOPUU  CTPOEHUS OPraHUYECKHX COEAMHEHUMU
(3aBUCUMOCTh CBOWCTB BEIIECTB HE TOJBKO OT XHMMHUYECKOTO, HO M OT HUX OJJIEKTPOHHOTO H
MPOCTPAHCTBEHHOTO CTPOCHUS ). HAYKIIMOHHBIN U Me30MepHBIH 3 dekTrl. CTepeoperyispHOCTh

Xapaxkmepuz06amb 3aBUCUMOCTh CBOMCTB BEIECTB HE TOJBKO OT XHMHYECKOTO, HO M OT HX
AJIIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTpoeHUs. OObACHAMb CBONCTBA MOJIEKYJ OpPraHUYecKUX
BEIIECTB KaK (yHKIIHMIO HHAYKIIHOHHOTO U ME€30Mep- HOTro 3(peKToB

18

Cemunap «J/lnanekTuyeckue OCHOBBI OOIIHOCTH ABYX BEAYIIMX TEOPUN XUMHUI

Huanextuueckne ocHOBBI oOmHOCTH [lepmomnueckoro 3akona J[. . MenaeneeBa u Tteopun
ctpoerust A. M. BbyrtnepoBa B craHoBiieHHH (paOOThl MPEIIECTBEHHUKOB, HAKOILICHHE (HaKTOB,
ydacTue B Che3/laX, PYyCCKUU MEHTAIMTET), MpeacKazanun (HOoBbIe 3neMeHThl — Ga, Se, Ge u HoBbIe
BEILIECTBA — M30MEPHI) M pa3BUTUH (TpH POPMYIUPOBKH )

IIpoooums pernekcuo  COOCTBEHHBIX JOCTIKCHHH B HM3YYEHHHM TEOPUHM CTPOCHHUS
BELIECTB. Ymems apeymenmuposams CBOIO TOUYKY 3pEHHS MO MpoOJIeMaTHKE CEMHHapa B Ipoliecce
TMCKYCCHH

19-20

[Tonrmepsl OpraHNYecKUe U HEOPTaHUIECKUE

[Tonmumepsl. OCHOBHBIE TOHSTUS XMMHHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHIA: «MOHOMEpPY,
«IIOJTUMEP», «MAKPOMOJIEKYIIa», «CTPYKTYPHOE 3BEHOY», «CTEIEHb MOJIMMEPHU3ANN», «MOJICKYIISIpHAs
Maccay. CrnocoObl Moy4eHHs TOJTUMEPOB: PeaKIUy MOJMMEpPU3alui U oTuKoHAeHcauu. CTpoeHue
MOJMMEPOB:  TeoMeTphueckas (GopmMa MaKpOMOJEKYJ, KPUCTAJUIMYHOCT W aMOpP(HOCTH,
cTepeoperyisipHocTb. llomumepsl opranuuyeckue u Heopranmdeckue. Kayuyku. [lmactmaccsl.
Bonokna. buononmMepsl: O0elIKu ¥ HYKJIEHHOBBIE KHCIOTHI. HeopraHumueckue moiamMepbl aTOMHOTO
CTpoeHHs (JJIOTPONHbIE MOAU(DUKAIMKM YIIIepoaa, KPUCTANIMYECKUN KpPEMHUH, CEleH M TeJUTyp
[EMOYEYHOTO CTPOSHHS, TUOKCH]I KPEMHHS M Ip.) U MOJIEKYJISIPHOTO CTPOSHHs (cepa IiacTudecKast u
ap.). Aemoncrpanun. Komekius miactMacc U BOJOKOH. OOpaslibl HEOPraHUYECKHX MOJIMMEPOB.
Mopenu monekyin 6enkoB u JJTHK

Xapaxmepuzoeams yHUBEPCANbHBIA XapaKTep TMOHSATUS «IOJUMEPBI» ISl OpPraHUYEeCKHX H
HEOPTaHWYECKUX BEIIECTB, KIACCUPUYUPOBAMb UX W AP2YMEHMUPOBAHHO PACKPbIBAMb UX POIb B
’KMBOM M HEXKUBOI NMPHUPOJE U )KU3HU YETIOBEKA

21

YucTsle BemecTBa U cMecu. PactBopsl

Uwucteie BemiectBa W cMecH. Kimaccudukamus XUMHUYECKUX BemecTB 1o yucrore. CocTas
cmeceit. PactBopbl. PactBopumocts BemiecTB. Kilaccudukamnus pacTBOpoB B 3aBUCHUMOCTH  OT
COCTOSIHUSI PAcTBOPEHHOTO BellecTBa (MOJIEKYJSIPHBIE, MOJICKYJISIPHO-UOHHBIC, WOHHBIE). THITBI
PacTBOPOB 110 COIEPKAHUIO PAaCTBOPEHHOTO BelecTBa. KoHIeHTpanus pacTBOpoB

Xapakmepuzoeams 9UCTHIEC BEMIECTBA U cMecH. Krnaccuguyuposams XMMUYECKUE BEIIECTBA 10
YHUCTOTE€ pPACTBOPOB B 3aBHCHMOCTH OT COCTOSIHUS PAacTBOPEHHOIO BelecTBa (MOJIEKYISIpHBIE,
MOJICKYJISIPHOMOHHBIE, HOHHBIE). Onepuposams KOTUIECTBEHHBIMA XapaKTEPUCTUKAMHU COJCPIKAHUS
PacTBOPEHHOI0 BEIEeCTBa

22

[ToHsATHE O MUCHIEPCHBIX CUCTEMAX, UX KiIacCU(UKAIUA U 3HaUCHUE

[Tonstne «amcmepcHas cucreMay. Kiaccudukanus TUCTIEPCHBIX CHUCTEM B 3aBHCHMOCTH OT
arperaTHOrO COCTOSIHUSI TMCIIEPCHOHHON Cpelbl M AMCIEPCHOM (a3bl, a TakKe MO pa3Mepy YacTull.
I'pyGoucriepcHbIE CUCTEMBI: SMYJIBCHH U CYCIICH3HH.

JlemoHcTpanuu. Bunabl AucnepcHBIX CUCTEM M MX XapaKTepHble NMpu3Haku. [IpoxoxieHue
Jy4ya CBETa yepe3 KOJUIOUHbIE U UCTUHHBIE pacTBOphI (3 ekt Tunnamns).

JlaGopaTopuble onbIThl. 1. 3HAKOMCTBO € KOJUIGKIMSMHU THIIEBBIX, MEIUIIMHCKUX U
Onosornveckux reyei u 3omei. 2. [lomyueHne KOIonIHOTO pacTBopa xyopuaa xenesa (111)

Xapaxmepuzoeamv TUCTIEPCHbIE cucreMsl. Knaccuguyuposamsv ux. Packpvieams poib
JUCIEPCHBIX CHUCTEM B TMpPHUPOAE, Ha TMPOU3BOJACTBE U B ObITY. [Iposooums, Habmodams u
ONUCHIBAMb XUMHUECKUI SKCIIEPU MEHT C IIOMOUIBIO POJTHOTO S3bIKa U S3bIKA XUMHUU

23

O0o01IeHre U cucTeMaTU3alus 3HaHU| TI0 TeMe



Obobowams u  cucmemamu3uposamy CBEICHUS O THUIIOJOTUM XUMHYECKUX CBSI3ed U
KPUCTAJUTMYECKOM CTPOCHUU BELIECTBA, O YUCTHIX BEIIECTBAX U CMECAX

24

Koutpoasnas padora Ne 2 mo teme «CrpoeHue BeuecTBa. /lucnepcHble cuCTeMbl U
pacTBOpbI»

1Iposooumsb pedeKCHio COOCTBEHHBIX TOCTIKEHUI B M3YUCHHH CTPOSHUS BEIIECTBA, YMCTHIX
BEIIECTB U CMECEH.

TEMA 3. XUMHWYECKHUE PEAKIIUMU (21 gac)

25-26

Knaccudukanuss XaMUUECKHX peakinii

[lonsiTie 0 XMMHMUYECKOM peakiuh, OTIMYHE €€ OT SJACPHOU peakuuu. AJUIOTPOIHBIE U
nonuMopdHbIie npeBpaienus Beulects. Kiaccudpukanus peakiuii B HEOPraHu4ecKoi XUMHH 10 YUCITY
1 COCTaBY pEarupyrollnux BEMeCTB (Pa3ioKeHUs, COSTUHEHUS, 3aMEIIIeHHUs, OOMEHA).

Knaccudukanus XuMU4eCKUX peakiuii B OpraHuYeCcKO XUMUHU (IPUCOSIMHEHHUS, 3aMEIICHNUS,
oTmieryieHus, uzomepusanun). Knaccudukanms peaknuii mo TeroBoMy 3¢dexTy, mo ¢(azoBoMy
COCTaBy, [0 y4acTHIO KaTanuzaropa. O0paTumblie U HEOOPATUMBIE PEAKIUU.

JleMoHCcTpauu. AJUTOTPONTHBIC TpeBpameHus cepel U (docdopa. Peaknmm, wugymme c
o0Opa3oBaHHEM ra3a, 0CaJKa W BOJbI.

JlabopaTopHusble onbIThl. 3. PaznoxxeHue nepokcuaa Bogopoja ¢ nmomouiso okcuaa meau (11)
U KaTanasbl

Xapaxmepuzosams pU3HAKU XUMHUYECKHUX peakuuii. Omauyams NX oT
sanepHbIX. Knaccuguyuposams XUuMUYECKHE PEAKLUU [0 YUCIY U COCTaBY PEarupyromlux BEIIECTB U
ApYyTUM TIpU3HAKaM. Ycmanasénueams o0Iiee W pa3iuyHOE IS JaHHOW Kiaccuukanuu B
OpPraHUYECKO ¥ HEOPraHMYECKON XUMUHU.

Ilposooums, nabaooamv u OnUCHIBAMb XUMUYECKUN 3KCIEPUMEHT C MOMOIIBIO POJHOIO
SI3bIKA U A3bIKA XUMUU

27-28

Knaccudukanus peakiuii mo i3MeHEHHUIO CTeTIeHeH OKUCIICHUS aTOMOB

OKHCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMM U PEAKIUU, UAylue 0e3 M3MEHEHUsl CTeneHen
OKUCJIEHUSI  DJIEMEHTOB. MEXMOJNEKYIslp Hble U BHYTPUMOJIEKYJISIDHBIE  OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE pEaKIMU. Peakuuu TUCHIPONOPIIM OHHUPOBaHUA. METONbl COCTaBIICHHS
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINil: METO JIEKTPOHHOTO OanaHca .

JdemoncTpanuu. OKUCIUTEIHPHOBOCCTAHOBUTENFHBIE PEAKIIMM B HEOPTaHMYECKOW XUMHH
(B3auMoielicTBHE IIMHKA C PacTBOpaMU COJNSHOW KucHoThl U cynabdarta meau (II)). OxucnurensHo-
BOCCTAHOBUTEJIBHBIE PEAKIIMH B OPTraHUYECKON XUMHH (OKUCIICHHE allbJIeTHaa B KapOOHOBYIO KUCIOTY
— peakuus «cepedpsHOTo 3epKana» uiu peakius ¢ ruapokcuaom menu (I1), okucienune sTaHona Ha
MEJTHOM KaTaju3aTope)

Xapaxmepuzosams okucnuteabHoBoccTaHoBUTeNbHBIE peakuuu (OBP). KnaccugpuumpoBaTsh
OBP. CocrtaBisiTh ypaBHEHHsI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJIOM DJIEKTPOHHOTO
Oananca. Habntooams u onucsléams XUMAYECKUN IKCIIEPUMEHT C TIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA
XUMHH

29-30

Tennosie 3 PEKTH 1 MPUUUHBI MPOTEKAHUSI XUMUYECKUX PEaKIIUM

OCHOBHbBIE TIOHATHUS XUMHUYECKOM TepMoauHamMuku. llepBoe Hayallo TepMOAMHAMUKH.
TennoBoit >¢dekT xumudeckoil peakiuu. 3akoH ['ecca u ciencTBus U3 Hero. TertoTa (PHTAIBIHS)
oOpa3oBaHMs BemllecTBa. TepMoxumuueckue pacuetsl. lloHstue sHTpommu. Btopoe Hauao
tepmoanHamMukn. CBoOomHas »dHeprusi [uO06ca. Pacuersl caMOmpOW3BONBHOTO TPOTEKAHUS
XUMHUYECKON peaKuu

Xapakmepuszoéamb Hauana TepMOAMHAMHUKU. Ompadsicams Ha  nucbMe TEPMOXUMHUYECKHE
peakuuu U TPOU3BOAUTH pacyeTbl Ha HX OCHOBE. /IpocHo3uposams BOZMOXKHOCTh TPOTEKAHUS
XUMHYECKOHN peaKiuu

31-32

CxopocTh

XAMHYECKON



peakuuu

ITpenmer xumuueckoil kuHeTHKH. [loHsATHE ckopocTH XMMHMUYECKON peakuuu. KnHermueckoe
YPaBHEHHE PEAKLMU U KOHCTAHTa CKOPOCTH XUMHUYECKOU peaknnu. DakTopsl, BIUSAIONINE HA CKOPOCTh
XMMHUYECKON peakuuu (MIpUpoAa pearupyrolnX BEIIECTB, KOHLIEHTpalMsl, TeEMIepaTypa, IOBEPXHOCTh
COIIPUKOCHOBEHHUS  BellecTB). JleMoHcTpanuu. M3yyeHne 3aBUCHMOCTH  CKOPOCTH  XMMHYECKOMH
peaKIy OT KOHIICHTPALMU BEUIECTB, TEMIepaTypsl (B3auMoJieiicTBHE THOCYIIb(aTa HATPUS C CEPHOM
KHUCJIOTOM), TMOBEPXHOCTH CONPUKOCHOBEHMs BEILECTB (B3aUMOACHUCTBUE COJSIHOM KHCIOTBI C
rpaHyJlaMy ¥ IIOPOLIKaMH aJIFOMUHMSI UM LIMHKA)

Xapaxmepuzoéamsb CKOPOCTb XUMHYECKON pEaKLUUU W YCIMAHAGIUBAMb 3aBUCUMOCTD MEXKIY
3TOM BEIMYMHOW M pPa3IMYHbIMM (PaKTOpaMM: HPUPOJA PEArHpyoLIUX BeIIEeCTB, KOHLEHTpalus,
TEMIIEpAaTypa, IOBEPXHOCTb  CONPUKOCHOBEHHUS  BEILLECTB. //3yuamb 3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOH peakuuu OT JTHX (aKTOPOB IyTeM HaOJIOJEHHUS U ONUCAaHUS XMMHUYECKOIO
9KCIIEPUMEHTA C TIOMOILIBbIO POJIHOTO SI3bIKA U SI3bIKa XUMUU
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Karanu3 u katanu3aropsl

[TonsiTve 0 KaTanM3aTopax v KaTaause. ' OMOreHHbIN U reTeporeHHbIl KaTanus. OepMeHTHI.

JemoncTpanuu. [IpoBeneHne KaTalUTUYECKUX pEaKLUUN pas3iokKeHHs MEepOKCcHa BOAOPOJa,
TOpeHMsl caxapa, B3aUMOACUCTBHA HoAa W amoMuHMs. Kopposus jkene3a B BOJHOM cpele ¢
YpOTPOIIMHOM U 0€3 HEero.

Xapaxkmepuzoéamsb KaTaiu3 U KaTaau3aToOpbl KakK CIOCOObI  YNPaBJIEHUS CKOPOCTHIO
XUMHUYECKON peakuuu. [lposooums, nabaooams U ONUCLIBAMb XUMUYECKUI JKCIIEPUMEHT C
IIOMOUIBIO POAHOIO S3bIKA U SI3bIKA XUMUU

34-35

XUMHYECKOE

paBHOBeECHE

OOpaTtuMble XMMHYECKHE pPEaKLuu, M3MeHeHue sHeprun ['mO6ca B oOpaTMMoOM mpoliecce.
XUMHUYECKOE pAaBHOBECHE M €ro JWHaMUYeckuil xapakrtep. KoHcTaHTa XMMHYECKOrO paBHOBECHS.
ITpunuun Jle Ila- Tenbe. CMeleHNE XUMUYECKOTO PABHOBECHS.

JemoncTpanuu. HaGmoneHne cMemennsi XMMHYeCKOTO PAaBHOBECHS B CUCTEME:

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

Xapakmepuszoéams XUMUYECKOE  paBHOBECHME W TPOTHO3UPOBATH  CIOCOOBI  €ro
cMmenleHus. Habniooame u onucvléams XUMUYECKUHA SKCIEPUMEHT C MOMOILBIO POJHOTO SI3bIKA U
SI3bIKa XUMUU

36

Pemenne

pacueTHBIX

3a/1a4

Pemenne pacueTHpIx 3amad 1o TemMe «CKOpOCTb XMMHMYECKOW pEaKIuu. XHMHUYECKOE
paBHOBECHE)

Pewamys pacueTHble 3aa41 10 XUMUYECKON KNHETHKE

37

IIpakTnyeckas padora Ne 1 «CkopocTh XMMHYECKMX Ppeakuuid. XHMHYeECKoe
paBHOBecHe»

Ilposooums, HabawOamv u ONUCLIBAMb XUMUYECKUHA HSKCIEPUMEHT C IMOMOUIBI0 POIHOTO
sI3bIKa U si3bIKa XUMuH. Cobnro0ams npasuia TEXHUKU 0€30TacCHOCTH
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DONEKTPOIUTHYECKAs JUCCOLUAIUS

ONEKTPOIUTHI U HEITIEKTPOIUTHI. DIEKTPOIUTHUECKAS TUCCOLMALINS, MEXAaHU3M JIUCCOLMALIAN
BEILIECTB C PA3IUYHBIMHU BUAAMHU CBS3U. CUIIbHBIE U cladble 37eKTpoiauThl. CTeneHs AUCCOIUAlUU U
€e 3aBHCHUMOCTb OT Pa3NU4HbIX (akTopoB. MonHoe npoussenenue Bojsl. [lonstue pH. Bonopoausiit
ITOKa3aTellb.

JemoncTpanuu. CpaBHEHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB. (CMelieHue
paBHOBECHSI TUCCOLMALINY CIIA0bIX KUCIOT. MHANKATOPBI M U3MEHEHUE UX OKPACKH B PA3HBIX CpeAax



Onpeodensams NOHITUS «QIIEKTPOJIUTHI, «HEAJIEKTPOJIUTHI, «OQNEKTPOIUTHYECKAS
aucconnanusy. Qopmyauposams OCHOBHbIE MOJIOKCHUS TEOpPHUH JIEKTPOIUTHIECKOM
auccouuanuu. Xapakmepuzoeams CIOCOOHOCTh 3JIEKTPOJIUTa K JAUCCOIMAIlMM HAa OCHOBE CTENEHU
AJIEKTPOJIMTUYECKON JUCCOIMAaMM W Cpeay pacTBopa Ha ocHoBe mnoHstus pH. 3anucwieams
VpasHeHus: SACKTPOITUTHYECKOM nuccouuanuu. CpasHusams 31EKTPONPOBOIHOCTD pacTBOpOB
AIEKTPOJIUTOB. [Ipedckaszvieams CMELIEHNE PABHOBECHS! JUCCOLMAIIMYU CIAa0bIX KUCIOT. Habiooams u
onucvl8amv IEMOHCTPAIIMOHHBIN XUMUYECKHUM SKCIIEPUMEHT

39-40

CaoiicTBa

pacTBOpOB

AIIEKTPOJIUTOB

HonHble peakliuy U yCIOBHS UX MPOTEKAHUSI.

JlaGopaTopHble onbIThl. 5. Peakiuu, uaynme ¢ o0pa3oBaHHEM OCAJKa, ra3a WIM BOABI IS
OpPraHMYECKUX U HEOPTaHUUECKUX 3JIEKTPOIUTOB

Onucviéams CBOMCTBA PAcTBOPOB AIIEKTPOJIMTOB Kak (PyHKUIWIO o0Opasylommxcs MpH

JUCCOLUALUU HOHOB u OTpa)kaTb ux Ha IIICbME C IIOMOLIBIO MOHHBIX
ypaBHeHUH. Onpedensimb BO3MOKHOCTb IIPOTEKAHUS PEaKLUil MEXKly paCTBOPaMU JIEKTPOJIUTOB
41-42
I'unposns

['unponu3 kak oOMeHHbIH mporiecc. OOpaTUMbIii U HEOOPATUMBIN THIPOIN3 OPraHUYECKUX U
HEOpraHn4YecKux BemecTs. ['uaponus cosnen. ['uaponn3 opraHNYeCcKUX COCIMHEHMM KaK XUMHUYECKast
ocHoBa oOmena BemiecTB. [maponus AT®D kak oOCHOBa HHEPreTHUECKOro OOMEHa B IKHBBIX
opraHu3Max ). YCHJICHHUE U MOJIaBJICHHE 00PaTUMOTO THIPOJIN3a.

Jemouncrpanuu. ['uaponus kapOoHaTOB, Cynb(aToB W CHIMKATOB MIENIOYHBIX METAJJIOB,
Hutparta ceuHua (1) miu uunka, xj10pyUIa aMMOHUS.

CepHOKUCIBIN U (hepMEHTATUBHBIN THIPOIHU3 YIIIEBOIOB.

JlabopaTopuble onbIThl. 6. Paznuunbie ciyyaum ruapoiusa coiiedd. McciemoBanue cpenbl
PacTBOPOB C MOMOIIBIO UHAUKATOPHOU Oymaru

Xapaxmepuzoeams TUIPOIN3 KaK oOMeHHOe B3aUMOJICHCTBUE BEILIECTB c
BOJOH. 3anucvieams ypaBHEHUs] PEAKUUI THAPOIN3a Pa3IMYHbIX coJeil. Paziuyams TUAPOIN3 IO
KaTHUOHY M aHUOHY. [Ipedckasvliéams peakUuio cpeibl BOJIHBIX PAacTBOPOB coOJIel, 0Opa30BaHHBIX
CHJIBHBIM OCHOBAaHHMEM M c1a00il KHCIOTOM, C1a0bIM OCHOBAaHHWEM U CHIIBHOUM KHCIOTON. Packpuvieams
POJIb 00PAaTUMOTO THAPOJIU3a OPraHMYECKUX COEJIMHEHUN KaK OCHOBBI OOMEHa BEUIECTB B JKUBBIX
opraHuzMax M oOparumoro ruaponan3a AT® Kak OCHOBBI PHEPreTHUECKOro OOMEHa B IKHUBBIX
opranusmax. Habaooams u onucviéams XUMUYECKUI SKCIEPUMEHT C TMOMOIIBIO POJHOTO SI3bIKa U
A3bIKa XUMUU
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IIpakTyeckas padora Ne 2 Pemenne 3kcnepuMeHTAIbHBIX 3a1a4 0 Teme «'mapoan3»

IIpoeooumys, Habrooamv u OnuUCLIBAMb XUMUYECKHIN 3KCIEPUMEHT C IMOMOILBIO POJHOTO
S3bIKA U s13bIKa XUMHH. Cobnrodams npasuia TEXHUKUA O€301MacCHOCTH
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O06o0011eHMe U cUCTeMaTU3alls 3HAHUH 110 TeMe « X UMHUYECKUE PeaKIm»

Oboowams u cucmemamuzuposams CBEIEHUSI O KIacCUPUKAUUA U 3aKOHOMEPHOCTAX
IIPOTEKAHNUSA XUMUYECKUX pPEaKIMH B TAaKUX BAXKHEHIIMX pa3HOBUAHOCTAX, kak OBP u peakunn
TUAPOJIN3a

45

KonTtpoubHnas padora Ne 3 mo teme « XMMHYECKHE peaKnum»

IIposooums pecghnexcuro COOCTBEHHBIX JOCTIKEHUNW B WM3YYCHUH THUIOJOTHH XHUMHYECKUX
peakiui, TEepMOAMHAMUKH M XHMHUYECKON KUHETUKU. AHanu3upoeams pe3ynbTaThl KOHTPOJIBHOMN
paboTHI U 8bIcMpauU6ams MyTH TOCTHKECHHUS )KETAEMOTO YPOBHS YCIIEITHOCTH

TEMA 4. BEHIECTBA 1 UX CBOHUCTBA (50 yacos)

46
Knaccugukaius HeOpraHn4ecKix BEIECTB



BemecTtBa mnpocteie M cioxHble. biaropoansie raszbpl. CpaBHUTENbHAs XapaKTEpHUCTUKA
MPOCTBIX BEMIECTB: METAJUIOB M HEMETAIJIOB, OTHOCHTEIBHOCTh 3TOW Kiaccudukanuu. CroxKHBIE
BeIlleCTBA: OMHAPHBIE COCTUHEHUS (OKCHUIbI, TAJIOTEHUIBI, CYIbMUIBI U T. 11.), TUIAPOKCHUIBI, COJIH.

Nemoncrpanuu. Komtekuus «Knaccudukanus HeopraHMueCKuX COSIMHEHUI.

JladopaTopuble onbIThbl. 7. O3HaKOoMJIeHHE ¢ OoOpa3llaMH TPEJICTaBUTENEH pa3HBIX KJIacCOB
HEOPraHUYECKHUX BEIECTB

Knaccuguyuposams HeopraHuieckue BElIeCTBa 1o pa3HbIM
NpU3HAKAM. Ap2yMeHmupoeams OTHOCUTENb HOCTh KITACCU(HUKAIIMA HEOPTaHMYECKUX BEIIECTB
47

Kom1uiekcHble COeJUHEHNSI HEOPTaHUYECKUE U OPTraHUYECKUE

IlonsiTHE O KOMIUIEKCHOM COEIMHEHMH. [JOHOpHO- aKLENTOPHOE B3aUMOJCHCTBHE KOM-
iekcooOpazoBateneil u  yurasgoB. KoopanHalMOHHOE 4YMCIO KOM-  IIEKCOOOpa3oBaTess.
BuyTtpennss u BHemHss cdepa KOMIUIEKCOB. Juccorumanys KOMIUIEKCHBIX coequHeHni. [Ipumenenne
KOMIUIEKCHBIX COEJMHEHUH B XMMMYECKOM aHAJIN3€ U B IPOMBILUIEHHOCTH, UX POJIb B IPUPOJE.

JAeMoHcTpanum. [TosydeHre KOMIUIEKCHBIX OPTaHMYECKMX M HEOPIaHMYECKUX COCIMHECHMI.
JleMoHCTpanus cyXxux  Kpuctawuoruzapartos. JlabopaTtopusie ombiThl. 8.  BsaumopeiicrBue
MHOT'OQTOMHBIX CIIHPTOB W TIIOKO3bI ¢ (heamHroBoi >kuakocTeio. 9. KaudecTBeHHBIE peakuuu Ha
vons Fe?* u Fe**

Pasznuuams xominekcHele  coenuHenus. Kraccuguyuposams u  Ha3vl6ams KOMIUIEKCHBIE
coequHeHus. Packpvieams 3Ha4€HNE KOMIUIEKCHBIX COCIMHEHUI.

Ilposooums, nabarooamv u OnuUcbl6amMb XUMUYECKUN HKCHEPUMEHT C IIOMOIIbIO POIHOIO
A3bIKa U A3bIKA XUMUU
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Knaccugukaius opraHMyeckix BelecTB

Knaccugukarusi opraHMYecKiX BEIIECTB 10 CTPOSHHIO YIJIICPOTHOW IenH (alUKINYeCKUue |
LUKIMYECKHE, HACBIIIEHHbIE UM HEHACBILICHHble, KapOOLMKIMYECKHEe U TeTepOLUKINYECKUE,
apoMaTUYECKHUE YIJIEBOJOPOAbI). YIJIEBOAOPOIbl (alKaHbl, aJIKEHbl, AQJKHHbI, LHMKJIOAJIKAHBbI,
aJIKaJUeHbl, apeHbl, TaJlOTCHONPOU3BOIHBIE  YIJIEBOAOPOAOB). (DYHKUMOHAJIBHBIE  T'PYIIIBI
(ruapokcuibHasi, KapOOHUIIbHAS, KapOOKCWIIbHASA, HUTPOTPYINa, aMHHOTIpPYyMNa) M KiacCUupUKarus
BEILECTB 10 ’TOMY IIPU3HAKY.

Jemoncrpanun. Komtekuus «Knaccudukanus OpraHnyecKux COeIUHEHUIN.

JlaGopaTopHsie onbiThl. 10. O3HakoMIIeHHE ¢ 00pa3laMy MpeACcTaBUTENeH pa3HbIX KIacCoB
OpraHUYECKHX BEUIECTB

Knaccuguyuposame opranndeckre cCoeIMHEHMs MO0 pa3HbIM MPU3HAKAM
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Obmas

XapaKTEPUCTUKA METAJUIOB M UX COCTMHEHUI

[Tonoxenue meramnos B [lepuoanueckoit cucreme [I. 1. Menneneea. Oco6€HHOCTH CTPOEHUS
aToMoB U KpucTtayioB. [Tomumopdusm. OOmue pusznyeckue cBoicTBa MeTaIOB. DeppoOMarHeTHKH,
IapaMarHeTUKU U JAuaMarHeTuku. JleMoHcTpanuu. Moaenn KpHUCTaNIMYECKUX PELIETOK METAIOB.
Konnekuust MetanioB ¢ pa3HbIMU PU3NYECKUMH CBOMCTBAaMU

Xapaxmepuzosamo nonoxenne  metauioB B Ilepuommueckonr  cucreme . .
MenneneeBa. O6vscHAmbs 0COOEHHOCTH (DU3UYECKUX CBOWCTB META/NIOB HAa OCHOBE OCOOEHHOCTEH
CTPOEHMS ATOMOB U KpUCTAJIJIOB
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XUMHUUECKUE

CBOMCTBa

METAJIJIOB

DONEeKTPOXUMHUYECKUM psif HanpsokeHud MeTtayioB. CTaHIApTHBIA BOJOPOIHBIM 3JIEKTPO.
CranyapTHble 3JEKTPOIHbIE MOTEHIMaNbl. O0IMe XUMUYECKHE CBOMCTBAa METAJIOB: B3aMOCHCTBHUE
C HeMeTalylaMH, BOJOW, OWHapHBIMU COEAMHEHUSMHM, KHUCIOTaMH, cojisiMu. B3aumonelictBue
HEKOTOPBIX METAJUIOB C pacTBOpamMu Iuejaoded. B3aumonencTBHe aKTUBHBIX METaUIOB  C
OpraHuYecKUMH coearuHeHusIMU. OCOOCHHOCTH PEaKIiii METaUIOB ¢ a30THOW M KOHIIEHTPHUPOBAHHOM
cepHoi kucinoroil. Jlemoncrpaunu. B3anmonelicTBue MeTauioB ¢ HeMeTalaMu (LIMHKa C CEpoi,



ATIOMHUHHUS C HOJIOM), C paCTBOpaMHU KHUCJIOT U 1enoueil. ['openue meramioB (LIMHKA, jKee3a, MarHus B
KHciopoze). BzaumonelictBrue a30THON M KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOT C MEJBIO.

JlaGoparopHbie onbIThl. 11. B3anmoaeiicTBre METAIIIOB ¢ paCTBOPAMU KUCIIOT U COJICH

Xapaxmepuzoeamsb 001LIe XUMHUUYECKHE CBOMCTBA METAJIOB KaK BOCCTAHOBUTEJICH Ha OCHOBE
CTPOEHHS MX AaTOMOB U  IIOJOXKEHHUS B  DIIEKTPOXUMHUYECKOM POy  HANpsKEHUU
METaJuIoB. Paznuuams obuiee, 0COOCHHOE M €IWHUYHOE B CBOWCTBAX KOHKPETHBIX METAJUIOB U HX
rpyni. Annrocmpupoéams CBOM BBIBOJbI M APryMEHTHl YpPAaBHEHUSMU XHMHYECKHUX pEaKUUui U
paccmoTpenniem ux B ceete TO u OBP.

IIposooumy, HabroOams u onucvl8ams XUMUYECKUNM SKCIIEPUMEHT

52

Koppo3sus

METaJUIOB

[Tonstue koppo3uu. XUMHUYECKas M DJICKTPOXUMHUECKAs KOPPO3HUS M CIOCOOBI 3aIIUTHI
METaJUIOB OT KOPPO3HH.

Jemoncrpanuu. Koppo3us MeTaioB B pa3iMyHbIX YCIOBUSAX U METO/IbI 3alLIUTHI OT HEE

Xapaxmepuzoeams KOppo3ut0 U ee BUAbL. /lpednazams cIOCOOBI 3alllUTBl METANIOB OT
KOpPpO3UM M apryMeHTHpOBaTh BHIOOp crnocoba. Yemanasnueams 3aBUCUMOCTh MEXAY KOpPpO3HEH
METaJUIOB U YCJIOBHSMU OKPYKAIOILIEH CpeIbl
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ITonyuenue

METaJIJIOB

Metamnsl B mpupone. OCHOBHBIE CMOCOOBI TMOJIyYEHUS METaUIOB (MIMPOMETAJLTyprHs,
TUIPOMETALTYPrusl, 3JIEKTPOMETAILITYPIHUS).

HemoucTpamuu. Komnekuus pya. Boccranosnenne mean u3 okcuaa wmemu (1) yriaem wu
BOIopoioM. AsmtoMuHoTepmust. B3aumoneiictue cynbdara meau (11) ¢ sxenesom.

JlaboparopHsble onbIThl. 12. O3HaKOMIIEHUE € KOJUIEKIUEN Py

Xapaxmepuzoeams HaX0XKJIEHUE METAIOB B MPUPOJE U OCHOBHBIE CIOCOOBI UX IMOIYYEHHUS.
Kounkpemuzuposams 3Tu criocoObI ONMMCAHUEM XUMUYECKUX MPOIIECCOB B METAJLTYPTrUU
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OnexTponn3. XUMUYECKHE UCTOYHUKHU TOKa

ONEeKTpOaN3 KaK OKHUCIUTEIbHOBOCCTAHOBUTENBHBIN Mpolecc. OJNEKTPOIM3 PacIiaBOB
ANEKTPOJINTOB. DJIEKTPOJIN3 PACTBOPOB JJIEKTPOIUTOB C MHEPTHBIMM M AKTUBHBIMH JJIEKTPOIAMH.
Hcnonb30BaHue 35IEKTPOIIN3a B IPOMBIIIJIEHHOCTH.

JemoncTpanuu. CocTaBieHne rajJbBaHUUECKUX 3JEMEHTOB. DJIEKTPOJIM3 pacTBopa cynbdara
memu (11).

Xapakmepmoeamb OJICKTPOJIN3 KakK OKHUCITUTEIIbHO-BOCCTAHOBHUTCIIHHBIM
mponecc. Hpedcmsbmamb KaTOAHBIC U aHOAHBIC ITPOUCCChI C UHCPTHBIMH U AKTUBHBIMHU 3JICKTPOAAMHU
U ompasicambo ux Ha nucome AJist paciijiaBoB u BOJHBIX pacTBOpPOB

AIEKTPOJIUTOB. Packpviéams TPAKTUIECKOE 3HAUYECHUE AJIEKTPOIIU3A.

Ilposooumvs, nabatooamv u onucvléames XUMUIECKAN SKCIEPUMEHT C TIOMOIIBIO POTHOTO
SI3BIKA U S3BIKA XUMUHU
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[Ienounsie

MCETaJIJIbI

[lenouynble MeTaIbl, OOIIAs XapaKTEpUCTHKAa Ha OCHOBe mosiokeHus B [lepuogumdeckoit
cucreme snemenToB JI. 1. MenneneeBa u crpoenust atomoB. [lonyuenue, ¢puznueckue 1 XMMHYECKHE
CBOMCTBA, IPUMEHEHUE MICJIOYHBIX METANIOB U UX COCTMHEHUMN.

JemoncTpanuu. OOpasiibl MIETOYHBIX METAIIJIOB.

Peakuus oxpammuBaHus IUIAaMEHU COJISIMU IIEJIOYHBIX MeTaJIoB. B3aumopeilcTBue AUTHS U
HATpHUsl C BOAOH .

Xapaxkmepuzosams ENOUYHBIE METANIBI M HX COEIWHEHHUS] HAa OCHOBE IIOJOKEHUS B
[Tepuonnueckoii cucreme anmementoB JI. M. MengeneeBa u CTPOCHHMsI aTOMOB B CBETE OOIIIETO,
0COOEHHOTO U €AMHUYHOTO.
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bepwmnii, Marauii U MEJT0YHO3EMENIBHBIE METAJLIBI

bepunnuii, Marauii, meI0YHO3EMENbHBIE METa/UIbl, WX OOIas XapaKTepUCTHKA Ha OCHOBE
nonoxenuss B llepuommyeckon cucreme snementoB . M. MenneneeBa M CTpOCHUS aTOMOB.
[Tonydenue, Gusndyeckue U XUMUYECKUE CBOMCTBA, IPUMEHEHHE IIETIOUYHO3EMENbHBIX METAIJIOB U MX
coenunenuii. lemoncrpauuu. O6pasusl Metaiios |IA rpynmel. B3aumoseiicTBue Kanblusi ¢ BOJOM.
l'openne marmuss B BOJE M TBEPAOM YIUIEKMCIOM Tra3e. KadecTBEHHbIE peakIMd Ha KAaTHOHBI
MarHusl, KaJIbIus, Oapusl.

Xapaxmepusoéams metaiuibl |IB rpynnel 1 UX coeMHEHHS Ha OCHOBE IIOJIOKEHUS B
[lepuoanueckoit cucreme snemeHtoB J[. V. MeHneneeBa W CTpoeHHS aTOMOB B CBETE OOIIETO,
0COOEHHOT0 ¥ €JMHUYHOTO.
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AJOMUHUY U €r0 COCIUHEHUS

AJIOMUHUH, CTpOeHHE aroma, (U3NYECKUe U XHMHYECKHE CBOMCTBa, TMOJy4YCHHE W
MIPUMEHEHUE.

JlaboparopHbie onbiThbl. 14. B3aumonelicTBUe allOMUHUSL C PACTBOPAMU KHUCIOT U
menoyeit. 15. [lomydenne u u3yueHue CBOMCTB TUAPOKCHIA ATFOMUHUS

Xapaxmepuzoeams aIOMUHUHI U €r0 COSTUHEHHS HA OCHOBE CTPOEHUS aTOMa, OOIIUX CBOWCTB
METAJUIOB M OCOOCHHBIX CBOWCTB AIIOMUHUS M aM()OTEPHOCTH €ro OKCHa ¥ TUAPOKCHIA. [Iposooumy,
Hab00ams U ONUCHLIBAMb XUMUYECKHUHM SKCIIEPUMEHT C TTIOMOIIBIO POAHOTO S3bIKA U SI3bIKA XUMUU
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Mertainisl noO0ouHBIX oArpynn. Measb

XapakTepucTUKa METaUIOB IMOOOYHBIX MOATrPYNI MO HUX IHoJoxkeHuto B Ilepumonuueckoit
cucreme anementoB JI. . MenneneeBa u cTpoeHuto aTOMOB. Menb: (U3WYECKUE U XUMUYECKUE
CBOWCTBA, OJIyYEHHE U TPUMEHEHUE. BaxkHelne COeIMHEHUS MEIH.

JlabopaTopubie onbIThl. 16. KauecTBeHHbIE peakIMu Ha KaTHOHBI Meau. 17. Pazmokenue
ruapokcuna meau (11)

Xapaxmepuzosams MeTalIbl MOOOYHBIX MOATPYNI MO UX MonoxeHuro B [lepuomndeckoii
cucreme sneMeHToB JI. M. MenneneeBa U CTpOCHHUIO aTOMOB. Xapaxmepu3oeéams CTPOCHHE aTOMOB,
MOJIy4YeHUE, MPUMEHEHUE U CBOMCTBA MEAN M BaXKHEHIIINX €€ COCAMHEHUM.

IIpoeooumys, Habrodamv u OnUCLIBAMb XUMUYECKHIN SKCIEPUMEHT C IMOMOILBIO POJHOTO
SI3bIKA U SI3bIKa XUMUHU
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[Muuxk

dusnueckue U XUMHUYECKHE CBOMCTBA, MOJYYECHHWE M NMPUMEHEHHE IMHKA. XapaKTepUCTUKA
BOXHEHIINX COeAMHEHUN (OKCHIa M THAPOKCHAA IuHKa). JlabopaTopHble onbIThl. 18. [Tonyuenue u
HCCTIEIOBAaHUE CBOMCTB THAPOKCH/IA ITUHKA

Xapaxmepuzoeames TUHK U €T0 COEJAMHEHHS Ha OCHOBE CTPOEHHUs aToMa, OOIIUX CBOWCTB
METAJIJIOB U OCOOEHHBIX CBOMCTB IMHKA U aM(OTEPHOCTH €ro OKcHJa U Tuapokcuiaa. IIposooums,
Hab00ams U ONUCLIBAMb XUMUYECKHUA SKCTIEPUMEHT C TIOMOIIBIO POJTHOTO S3bIKA U SI3bIKA XUMUU
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Xpom

®u3nyecKue M XMMHYECKHE CBOMCTBA, MOJYYEHHE W NMPUMEHEHHE XpoMa. XapaKTepUCTHKA
BaXHEHIUX coeanHeHui (okcuaa u ruapokcuga xpoma (III), auxpoMaToB u XpoMaTOB IIENIOYHBIX
MeTaiioB). OCOOEHHOCTH BOCCTAHOBJIEHMSI TUXPOMATOB B 3aBUCUMOCTH OT Cpeibl PaCTBOPOB.

Nemouncrpanuu. [Tepexon xpomata B tuxpomar u obparso. [lomydenne

U uccinenoBanue coicTB ruApokcuga xpoma (III). OxkucnutenbHble CBOWMCTBAa IuXpomara
KaJlus

Xapaxmepusoéams XpOM U €r0 COEAMHEHHUS Ha OCHOBE CTPOEHHUS aToMa, OOLIUX CBOWCTB
METAJIJIOB U OCOOEHHBIX CBOMCTB Xpoma, am¢poTepHOcTH ero okcuaa u ruapokcuaa (1) u kucaoTHbix
cBoiictB  okcuaa u  ruapokcuaoB  (VI). Hoemmupuyuposams xpomar- u  OuUXpomar-
UOHBL. Yemanasnueamyo 3asucumocms MEXNY KUCIOTHO-OCHOBHBIMU CBOMCTBAMU OKCHUJIOB U THIPOK-

CHUJOB XpoMa M 3HAUYEHHEM CTEeNeHH OKUcIeHUs. Habnodams u onucviéams XUMUYECKHM
AKCIEPUMEHT C MTOMOIIbIO POHOTO S3bIKA U SA3bIKA XUMUHU
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Mapranen

Du3nyecKue U XUMUYECKUE CBOMCTBA, IIOJyYEHUE U IIPUMEHEHUE MapraHia. XapakTepucTHKa
BAXHEHIINX COEAMHEHUH: OKCHJIOB, THAPOKCUAOB, coied. (OCOOEHHOCTH BOCCTAaHOBIICHUS
IIEPMAHTaHATOB B 3aBUCUMOCTH OT CPEJbl PaCTBOPOB.

Xapaxkmepuzoeams Mapratell U €ro COeJUHEHHs] Ha OCHOBE CTPOCHUS aToMa, OOIIKUX CBOWCTB
METaJIOB u OCOOCHHBIX CBOMCTB Maprasiia, ero OKCHJIOB u
TUAPOKCHUIOB. Ycmanasnueams 3aBUCUMOCTb MEXY IPOAYKTAMU BOCCTAHOBIICHMS II€pMaHraHaTa
Kanusi U cpenoil pactBopa. Habrwodamv u onucviéams XUMUYECKUN HKCHEPUMEHT C IOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUU
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OO0m1as XxapakTepucTUKa HEMETAIIOB U UX COSUHEHUN

[Tonoxenne nHemetawioB B Ilepmommueckoii cucreme [[. WM. MenaeneeBa. OcobeHHOCTH
CTPOEHHUS aTOMOB U KpUCTaIOB. AsutoTponus. biaropoansie rassl.

OO0mass XxapakTepUCTUKa BOJOPOAHBIX COeAMHEeHHH HemeTauioB. OOmmas XapaKTepUCTHKa
OKCHJIOB ¥ TUJIPOKCUIOB HEMETAJLJIOB.

JemoHncTpanuu. Mojenu KpucTaTM4ecKiX PeleToK Hoja, ainmasa, rpadura

Xapaxmepuzosams nonoxxenue  HemerawioB B llepmoamueckoir  cucreme . .
MeunpeneeBa. O0vsacHams IPUYNHBL AIJIOTPOIIMM HA OCHOBE OCOOCHHOCTEM CTPOEHHS aTOMOB H
KPUCTAJUTMYECKUX peleToK. O0bscHAmb IPUIUHBI UHEPTHOCTU OJIArOPOAHBIX Ta30B OCOOCHHOCTSIMU
CTPOEHHUS UX aTOMOB M JI0Ka3bIBaTh OTHOCUTEIBHOCTb 3TOM XapaKTEPUCTUKHU.

ObvsicHsamb KUCIOTHO-OCHOBHBIE ~ CBOWCTBA  BOJOPOJHBIX  COCOUHEHHH  HEMETaIOB
0COOCHHOCTSIMHU CTPOCHHS UX aTOMOB U nosioxkenus B [lepuoauueckoit cucreme J1. . Menneneesa.

ObvscHambs N3MEHEHHE KUCIIOTHBIX CBOMCTB OKCHIOB U THJIPOKCUIOB HEMETAJUIOB 3HAUCHHEM
CTEIIEHU OKUCJIEHUS U NoJI0KeHreM HemeTaiuioB B [lepuoanueckoii cucreme /1. 1. Menneneesa
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OO0mre XuMHYECKHEe CBOMICTBA HEMETAIIIOB

OKuCIUTENbHBIE U BOCCTAHOBUTEIHHBIE CBOMCTBA HEMETAJIJIOB.

JemoHcTpanuu. B3pslB cMecu BOJOpo/a ¢ KUCIOpPOoAOoM (rpemydero rasza). ['opeHue cepsl,
dbocdopa u yris B kuciopoae. ObeciBeunBanne OpoMHOM (HOIHOM) BOJBI STUIICHOM

Paccmampusams o0me  XUMHUYECKHE CBOMCTBA HEMETAIJIOB KaK  OKHUCIUTENeH U
BOCCTaHOBUTENEH. Mntocmpupoéams CBOM  BBIBOJBI U apTYMEHTHl yPAaBHEHHUSIMH XHUMHUYECKUX
peakuuii u paccMoTpenreM ux B ceete OBP.

Habnwoams u onucvieams XUMUYECKHI SKCIIEPUMEHT C MOMOIIBIO POJHOTO SI3bIKA U S3BIKA
XUMUU
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["asiorensl U UX COETUHEHUS

CtpoeHue aTroMOB TajJOre€HOB, HUX CpPaBHHUTENIbHAs XapakTepucThka. CBONCTBAa MPOCTHIX
BellecTB, 00pa3oBaHHBIX ranoreHaMu. OKUCIUTENbHBIE CBOWCTBA TaJlOreHOB. [ al0reHOBOAOPOIbI, X
CBOWMCTBA, CpaBHUTEIbHAS XapaKTEPUCTUKA. XJIOp M €ro COCIWHEHHS, HAXOXICHHE B TPUPOJE,
MOJIyYeHUE, CBOMCTBA, MPUMEHEHUE. XJIIOPOBOJIOPOJ U COJISIHAS KUCIOTA. XJIOPHUIBL.

JemoncTpanuu. ["amorens! (mpocteie BemecTBa). OKUCITUTEIBHBIE CBOMCTBA XJIOPHOM BOJIBI.
[TonydyeHue ConsiHOM KUCIIOTHI U €€ CBOMCTBA.

JlaGoparopHbie onbIThl. 19. KauecTBeHHBIE peaklK HA TAJOTEHU]T - KOHBI

Xapaxkmepuzosams CTpOE€HUE aTOMOB U KPUCTAJIJIOB M CBOIMCTBA TraJIOT€HOB M MX COCMHEHUN B
CBETE

O1mero, 0COOEHHOTO W E€AMHUYHOTO. Ycmanasniueams 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB
rajjoreHOB M WX COCIMHEHWA B 3aBUCHUMOCTHM OT UX TMoJoxeHus B Ilepuogmueckoit
cucreme. Moenmugpuyuposams TaIOTSHU]T - HOHBL

Ilposooums, nabarodamv u onucvléams XUMUIECKANA SKCIEPUMEHT C TIOMOIIBIO POTHOTO
SI3bIKA U SI3bIKA XUMUHU
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XaJILKOT€HbI —



IIPOCTHIE

BEILECTBA

HaxoxneHune kuciopoga M cepbl B MNPUPOJAE, IOIYYEHHE HUX B MPOMBIIUIEHHOCTH H
naboparopun. CBOWCTBa KHCIOPOJA M CEPhI: AIOTPONHs W (U3MUECKUE CBOWMCTBA AJUIOTPOITHBIX
Moau(UKaIM; OKMCITUTENbHbIE CBOMCTBA KUCIOPOJA M CEpPhl B PEAKLHUAX C MPOCTHIMHU BEIIECTBAMHU.
BoccranoBurenbshbie cBoiicTBa cepbl. OKHCIEHUE KUCIOPOJIOM CIOXKHBIX BellecTB. OKHUCIUTEIbHbIE
cBolicTBa 030Ha. [Ipumenenue kucimopoaa u o3oHa. [Ipumenenue cepsl.

JemoncTpanumn. [lonyyenue kucnopoza. [lomyueHre oOKCHI0B TOPEHHEM MPOCTHIX U CIOKHBIX
BenlecTB. B3aumoseiicTBre cepbl ¢ MeTalIaMu (2JIIOMUHUEM, [IMHKOM, YKEJIE30M)

Xapaxmepuzoeams anIOTPONUIO KUCIOPOA, €r0 CBOWCTBA, IOJYyYEHHE U IPUMEHEHUE O30HA U
Kucnopona. Packpviéams po.ib KUCIOPOJa B OpPraHM3AIMK XU3HU Ha 3emiie M HWHTEHCU(UKAUU
MIPOU3BOJCTBEHHBIX IIPOIIECCOB.

Xapaxkmepuzosams CTpoE€HHE aTOMa, AJJIOTPOIHUIO CEpbl, MPOTHO3UPOBATH €€ CBOWCTBA,
MOATBEPKIaTh MX YPaBHEHHUSIMH COOTBETCTBYIOIMX peakuuil. [lpednacame cnocobvl nonyueHnus Ha
OCHOBE HaXO0KJIeHUs B Ipupojie. Yemanasnueams 3aBUCH-

MOCTh MEXIy O0OIacTsIMU TMpPUMEHEHUss cepbl U ee cBoicTBamu. Habnodams u
ONUCHIBAMb XUMHUECKUH SKCIIEPUMEHT C TIOMOIIBIO POJHOTO SI3bIKA U SI3bIKA XUMHH
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Coenunenus

cepbl

CepoBofiopo/i, HAaXOXKJACHHE B TMPHUPOJIE, MOJTYyYECHHUE, CTPOCHHUE MOJEKYJIbl M CBOMCTBA:
¢busnueckue u xumuueckue. CepoBogoponas kucinora u cynbuabl. Oxcup cepsl (IV), ero coiicTsa.
Cepuucras kucinora u ee conu. CepHas KucioTa: puU3MYecKkue M XUMHUYECKHE CBOWCTBA
(oxkucnuTenbHble U 00MeHHbIe). [Ipumenenune cepHoit KucioTsl. Collu CEPHOI KUCIOTHI.

JdemoncTpanumu. [Tonydenne cepoBoaopoia U CEPOBOJOPOIHOM KHUCIOTHI, JTOKA3aTEIbCTBO
Hanuuus cyiabGuanoHa B pactBope. CBONCTBA CEPHOI KUCIOTHI.

JlabopaTopHusbie onbIThI. 20. O3HaKOMJIEHHE C KOJJIEKLIUEN IPUPOIHBIX COETUHEHHUM CEpBI.

21. KayecTBeHHbIE peaklu Ha Cynb(u-, CyabGuUT- U CyibdhaT-aHHOHbI

Xapaxmepusoeams CTpOCHHE MOJIEKYJIbI CepoBOIOpOAa U
NpPO2HO3UPO6aMb BOCCTAHOBUTEIbHBIE CBOMCTBA, MOATBEPKAATh UX YPABHEHUSIMU COOTBETCTBYIOLIUX
peakuuii. Onucevigams PU3NOIOTHIECKOE JCHCTBHE CEPOBOJOPOJAa U TMEPBYIO TMOMOIIL MpHU
OTpaBIIEHUU  UM. Xapakmepu3z08amb OKCUAbl ~ Cepbl  KaK  TUIHWYHBIE  KHUCJIOTHBIE  OKCHJIbI
U n0OmMeEepHcOams Ty XapaKTEPUCTUKY YPABHEHHUSIMHU COOTBETCTBYIOIIMX PEAKIIUA.

Ha ocHOBe aHanm3a HaXOXACHUS CEPbl B TMPUPOJE npediazams UCTOYHUKU CBIPbS  JUIS
MOJTYYEHUSI CEPHOM KUCIIOTHI M IIPOTHO3UPOBATH

CTaJuU TPOU3BOJICTBA. Xapaxkmepu3o06ams COCTaB, KIACCU(PUKAMOHHYIO MPUHAICKHOCTh H
CBOHMCTBa pa30aBIEeHHONW W  KOHIEHTPUPOBAHHOW CEpPHOM KHUCJIOTHI B cBete 1O wu
OBP. Hoenmuguyuposams cynvdua-, cynbpur- U cyiabhaT-aHuoHbl. [Iposodums, nabriooamsv u
ONUCHIBAMb XUMHYECKUH SKCIIEPUMEHT C TIOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUH

70-71

A30T U ero coeuHeHUs

Haxoxnenne B mnpupose, mnonyuenue. CrpoeHne Mosekysbl. OKUCIUTENIbHBIE WU
BOCCTAHOBHUTEJIBHBIE CBOMCTBA a30Ta. [I[puMeHeHmne azota. AMMHAK: MOJTyYEeHHE, CTPOSHUE MOJICKYIIbI,
CBOMCTBa (OCHOBHBIE, PEAKIMH KOMILIEKCOOOPa30BaHUS, BOCCTAHOBHUTEIbHBIC, OKHCIHTEIbHBIE,
peaKIyy ¢ OPraHWYECKUMH BEIIECTBAMH U C YIJICKUCIBIM razoM). Colli aMMOHUS ¥ X TIPUMEHEHHE.
Oxkcuabl a3oTa, UX CTPOEHUE M CBOWCTBA. A30THAasl KUCJIOTa: MOJydeHUE M cBoWcTBa. HutpaThl, ux
TepMUYECKOe pa3ioxenue. [[pumeHenre HUTPaToB.

JemoncTpanuu. CxeMa TMPOMBIIUICHHON YCTaHOBKH (DPAKIIMOHHONW TEPErOHKH BO3/yXa.
[Tonyuyenue wu paznoxenue xjopuga ammonus. Ilomydenme oxcuma aszora (IV) peakmueit
B3aMMOJICVCTBUSL MEIM C KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTOM. B3ammopeincTBue okcuaa a3ora
(IV) ¢ Bogoi.

Pa3znoxxeHue HUTpaTa HaTpUsl, TOPEHUE YEPHOTO MOPOXa.

JlaGopaTtopHble onbIThI. 22. KayecTBeHHas1 peakiys Ha HOH aMMOHUS



Xapakmepuzoeams CTpPOEHHE aTOMOB U KPHUCTAIOB a30Ta, €ro (M3MYECKUe U XUMHUYECKUE
CBOMCTBa, IIOJIydeHHE U NPUMEHEHHUE. Xapakmepu3zoéams CTPOCHHUE MOJIEKYJIbl aMMHaKa, €ro
nmorydeHue, coonpanue M pacro3HaBaHHe, a Takke cBoiicTBa B cBere OBP m oOpa3oBaHus kaTHOHA
aAMMOHHSI.

Xapakmepuzoeamsb OKCUJIbl a30Ta HA OCHOBE OTHECEHUs MX K 0€3pa3InYHbIM WM KUCIOTHBIM
okcugam. Moenmughuyuposame ux. Xapaxme- pu306ams COCTaB, KJIaCCU(PUKALIMOHHYIO
MIPUHAJISKHOCTh U CBOMCTBA pa30aBICHHON M KOHIIEHTPUPOBAHHOW a30THOW KUCIOTHI B cBeTe TOJl 1
OBP.

Onucviéams ciocoObl TOJTYYEHUS OKCHIOB a30Ta U a30THOM KUCIOTBL. Habrniooams u
ONUCHIBAMb XUMUUECKUI SKCIIEPUMEHT € TIOMOIIBIO POJIHOTO SA3bIKA U A3bIKA XUMHUH
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®docdop u ero coeAUHEHU

Haxoxnenne B mpupoze, MoidydeHue. AJOTponus u (u3nyeckre cBocTBa MOoAM(UKALIUA.
OxuciuTenpHble CBOMCTBAa (peaklMM C MeTaulaMH) M BOCCTaHOBMTEJbHBIE CBOMCTBa (ocdopa
(peakuuu ¢ rajJoreHamu, KMCJI0pO/10M, KOHIIEHTPUPOBAaHHON CEPHOM U a30THOM

kucnotamu). Oxcupn ¢ochopa (V). DocdopHbie KHUCIOTHI U UX cond. [[eMOHCTpaIUM.
I'openue ¢ocdopa, pactBopenune okcuga ¢ocpopa (V) B Bome M HCCIECIOBAHHE MOIYYCHHOTO
pacTBOpa MHIUKATOPOM.

JlaGopaTopHble onbIThI. 24. KauecTBenHas peakius Ha ¢pocdar - aHHOH

Xapaxkmepuzoeams CTpOCHHE aTOMa, AJOTPOIMIO, CBOMCTBA, IOJIyY€eHUE U TNPUMEHEHHUE
docdopa. CpaBHHBATH KpacHBIA 1 OelbIit ocdop.

Yemanaenueams B3auMOCBsI3b MEXAY CBOMCTBaMHU (hocopa U ero IpUMEHEHHUEM.

Hoenmughuyuposamo hocdar-annon. Habriodams u onucvieames XAMAYECKANA SKCIIEPUMEHT C
IIOMOILBIO POAHOTO SI3bIKA U SI3bIKA XUMUHU
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VYriaepos ¥ ero CoOeAMHEHUs

Haxoxnenne B mpupoje. Amtotpornus U Gu3ndeckne CBOWCTBa MOAU(UKAIUi (IOBTOPEHHE).
XuMHUYecKre CBOMCTBA YIIepo/ia: BOCCTAHOBUTENbHbIE (B3aUMO/ICHCTBHE C TaJIOT€HAMU, KUCIIOPOJIOM,
cepoil, azorom, BoaoM, okcuaom meau (1), kKoHIEHTpUpPOBaHHON CEpHONW M a30THOM KUCIOTaMH) U
OKHCIIUTENbHbIE (B3aUMOJICHICTBHE C METaJIIaMU, BOJJOPOJIOM, KPEMHUEM, OOPOM).

[Tonyuenue, cBoWCTBa M MPUMEHEHUE OKCHJIOB YIJIepoia. YTOJIbHAs KHCIOTa U €€ COJIH.

Jemoncrpanun. Kosutekuyst npupogHbIX COEAMHEHUN yriepoaa. Kpucraiandeckue pemerku
anMasa u rpadura. Ancop6uus oxcuaa azora (IV) axtuBupoBanHbM yriewm. Ilepexon xapOonara B
r'UJIpoKapOOHAT 1 00paTHO.

JlabopaTopuble onbIThl. 25. [lonmydeHue YIJIEKHMCIOro raza B3auMOICHCTBHEM Mpamopa C
COJISTHOHM KMCIIOTOM U HMccieioBaHue ero cBocTB. 26. KauecTBeHHast peakiiyst Ha KapOOHAT-aHUOH

Xapaxmepuzoeams CTpOCHHE aToMma, AJIJIOTPOTIHIO u CBOICTBa
yriepoza. ¥Ycmanaenueams 3aBUCUMOCTb MEXKIY THIIOM THOpPHIM3ALUN OpOUTa- JIel y aJlJIOTPOIHBIX
MoaupUKanuil yraepoga U UX CBONCTBaMH. Xapakmepu3zoeams NMOJy4€HUE, CBOMCTBA U NMPUMEHEHHE
OKCHJIOB YIJiepojla W YroJbHOW KHCHOTHL [Ipednazams MyTH TpeBpalleHus KapOOHATOB B
TUAPOKApOOHATHI M 00paTHO. Moenmuguyuposams yTIASKUCTBIN ra3 U KapOOHAT-aHUOH.

Habnooams u onucvieames XUMUYECKUN 3KCIIEPUMEHT C TMOMOIIBIO POJHOTO SI3bIKa U SI3bIKA
XUMHAA
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Kpemuuii u ero coenHeHust

Haxoxknenue kpeMHHs B IPUPOJIE U €ro NMOJY4eHHE. AJUIOTPONUSA U CBOMCTBA aJIJIOTPOIIHBIX
Monudukanuii kpemHus. BoccraHoBHUTENbHBIE (pEaKkLUU C TaJlOT€HaMH, KUCIOPOJOM, PAcCTBOPAMH
IIeJ04Yei) U OKUCIUTENIbHBIE CBOIMCTBAa KpeMHUs (peakiuu ¢ Merauiamu). [IpuMeHeHue KpemHusl.
Oxcun KpeMHHUs, KpeMHHeBas Kuciaora U ee cond. Jemoncrpanuu. Kouieknuu mpUpoIHBIX
CWJIMKAaTOB U MPOAYKLHUN CHIIMKAaTHON IPOMBIIIEHHOCTH.

JlaboparopHsbie onbIThl. 27. [lonydeHHe KpEMHUEBON KUCIOTHI B3aUMOJIEUCTBUEM PacTBOPA
CHJIMKATa HaTPUsl C CWIBHOM KUCI0TOU. 28. PacTBOpeHrE KpeMHUEBOW KUCIIOTHI B LIIEIOYU



Xapaxmepuzoéams CTPOEHHE aTOMa, AJJIOTPONHIO U CBOMCTBA, MOJy4YeHHE M MPUMEHEHUE
KpeMHUus. Xapakmepu3oeams MOTYICHHE, CBOWCTBA M TNpuMeHeHue okcuaa kpemuus (IV) wu
KPEMHHUEBOM KUCIIOTHI.

Habnooams u onucviéames XMMUYECKAN SKCIIEPUMEHT C TIOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
XUMHH
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O060011eH1e U cUCTeMaTU3alys 3HAaHUN 10 XMMHUH 3JIEMEHTOB

0606114611’1’113 u cucmemamusuposams CBCACHUA O MCETalllaXx W HEMETalllaX, a TaKxXe
o6pa3yeMblx MU COCIUHCHUAX
77

KonTpoabsnas padora Ne 4 «Xumusi 3JieMEHTOB»

Ananusuposams pe3ynbTaTbl KOHTPOJIBHON pabOThl U gbicmpausams MyTH  JOCTHXKEHUS
JKEJIAeMOTr'0 YPOBHS YCIEIIHOCTH
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Kucnotsl opranndeckue u HeOpraHuueckue

CocraB, knaccuuKauuss W HOMEHKJIATypa HEOPraHMYeCKUX M OPraHMYeCKMX KHCIOT.
[TonyuyeHne Ba)XKHEUIINX OPraHUYECKUX U HEOPTaHWYECKUX KUCIOT. XMMHUYECKHUE CBOWCTBA (peakuuu
C MeTajllaMH, C OKCHJaMHM METaJJIOB, C OCHOBAaHUSMH, C COJIAMHU, cO cnupTamu). OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA KUCIOT. OCOOEHHOCTH CBOMCTB CEPHOU M a30THOM KUCIIOT,

JdemoncTpaumnu. B3anMmoaencTBue KOHUEHTPUPOBAHHBIX a30THOM M CEPHOM KHUCIOT, a TaKXkKe
pa30aBICHHON a30THON KUCIIOTHI C MENIBIO.

Xapaxkmepuzoeamsb cocTaB, KilaccuuKauuioo U cBoiictBa kuciaor B cere 1D/l
OBP. Paznuuame oOuiee, 0coOEHHOE M E€IMHUYHOE B CBOICTBaX a30THOM, KOHLIEHTPUPOBAHHOMN
CEpHOM.

Paznuuams 3BOMOLNIO IPEICTABICHUN O KUCIOTAX B CBETE:

. aTOMHO-MOJIEKYJISIpHOTO yueHus; -TO/I.

IIpoeooumys, Habrodamv u OnUCLIBAMb XUMUYECKHIN 3KCIEPUMEHT C IMOMOILBIO POJHOTO
A3bIKa U A3bIKA XUMUHU
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OcHoBaHMsI OPraHNYECKUE U HEOPTraHUUECKHE

CocraB, kiaccupuKanus, HOMEHKJIaTypa HEOPTraHWYECKUX U OpPraHMYeCKUX OCHOBAHM.
OcHOBHbIE CIOCOOBI MOJMYYEHUS TMJIPOKCHAOB METANIOB (IIeJo4e — peakiusMU MEeTajuloB M MX
OKCH/JIOB C BOJIOM, HEpaCTBOPUMBIX OCHOBaHUM — peakiuei oomeHa). [Tonyuenne ammuaka 1 aMMHOB.
XUMHUYECKHe CBOWCTBA OCHOBAHMMU: mIeNoyed (peakuuu ¢ KHUCIOTaMM, KHCIOTHBIMH OKCHJaMH,
pacTBopamH coJieii, C IPOCTBIMU BELIECTBAMH, C TaJOUJIONPOU3BOAHBIMU YIJIEBOJOPOIOB, (HEHOIIOM,
KHpaMH); HEPACTBOPUMBIX OCHOBAHUH (PEAKIMU C KUCIOTAaMH, PEAKIIMH PA3JI0KEHHS).

JeMmoHcTpanuu. B3auMonelicTBue aMmmuaka ¢ XJa0poBOJIOPOIOM U BOJOM

Xapaxmepuzoeéamsb cOCTaB, KIACCU(PHUKAIIMIO W CBOHCTBA OCHOBAaHUH B CBETE TEOPHH
ANEKTPOJIUTUYECKONW aucconuanuu. Pasiuuams oluiee, OCOOCHHOE W €IWHHYHOE B CBOMCTBax
THJIPOKCUIOB U OECKUCIOPOTHBIX OCHOBAHUIA.

Paznuuams 3BoMIONNIO TIPEICTaBIICHU 00 OCHOBAHUSX B CBETE:

. aTOMHO-MOJIEKYJIIPHOTO YUEHUS;

. TOH. IIposooums, nabarooams u onucbléams XUMUYECKUN SKCIIEPUMEHT C MOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUH
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AmboTepHble OpraHnYecKre U HEOPraHNYECKHUE BEIeCTBa

CrniocoObI nostyueHus: am¢po- TepHbIX COeIUHEHHUH (aMPOTEpHBIX OCHOBAHUN U aMUHOKHUCIIOT),
UX XMMHYECKHE cBoMcTBa. JleMoHcTpanumu. B3anmozeiicTBue pacTBopa TMApPOKCHIA HATpUs C aM-
(OTEepHBIM FMAPOKCUAOM IIMHKA WIIN ATFOMUHUS

Xapaxmepuzoeams aMm(pOTEepHbIE OPraHUYECKUE U HEOPTaHUYECKUE BEIIECTBA KaK COSAMHEHUS

C IBOMCTBEHHBIMH KHCIOTHO-OCHOBHBIMHU CBOMCTBAMHU.
81-82



['eHeTnyeckas CBSI3b MEXAY KJacCaMU OpPraHMYECKUX U HEOPraHUYECKUX COeTUHEHUI

[ToHSTHS «reHEeTHUYeCKast CBSA3bY) M «TCHETUYECKHUil psima». OCHOBHBIC MPU3HAKU T€HETHUECKOTO
psana. 'eneTndeckue psiibl METAIOB (HA MPUMEpPE KalblMs U jKejle3a) U HEMETaUIoB (Ha Mpumepe
cepbl W KPEMHHs) U TEPEXOJHOTO 3JIEMEHTa (Ha MpUMEpe allOMUHUs). ['eHeThueckue psabl U
TeHETUYECKas CBSA3b B OpraHndeckoi xumun. EAMHCTBO MUpa BelIecTB.

JemoncTpanun. OCyiecTBICHUE MTPEBPaIICHUI:

1. Ca —» CaO —» Ca(OH),-- Ca3(P04),

p -> P20s5 -> H3pO4

2. Cu -> CuO -> CuS0, ->

-> Cu(OH); -> CuO -> Cu

3) C-,HsOH

C,H4 -> CH3COH -> CH3COOH cn0s—CH,0OH

Xapaxmepuzoeamb TEHETUYECKYIO CBS3b MEXKIY KJIACCAaMU OPTraHUYECKHX M HEOPTaHUYECKUX
COCMHEHUI W ompaxcamb €€ Ha THUChbME C TOMOIIbIO OOOOIICHHONW 3alHCU  «IIETIOYKU
nepexooBy». Konkpemusuposams Takue NENOYKH YPABHEHUSIMU XUMHUECKUAX PEaKIIUM.

Paznuyamos OHATHS  «TEHETUYECKash CBA3b» U «TE€HETUYECKUil psan». Habnwodams u
OnucvHI8amMb XUMUICCKUI SKCIICPUMEHT C TTOMOIIIBIO POIHOTO S3bIKA U A3bIKA XUMHH

83-84

IIpakTuyeckas padora Ne 3 «IlosiydyeHne ra3oB u U3y4eHHe UX CBOHCTB»

Cobnrooams ipaBuUila TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000PYIOBAaHHEM U
HarpeBaTeIbHBIMU MPUOOPAMH, & TaKKE XUMHYCCKHMMH pPEAKTHBAMH, 3KOHOMHO W JKOJIOTHYECKU
IPaMOTHO obpaujamecs ¢ HUMH. VccnenoBaTh XUMHUYECKHE OOBEKTbl. PuUKCUposamsb Pe3ylbTaThl
HaOIIIOICHUH ¥ hopmy1uposampb BEIBOJIBI HA UX OCHOBE
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IIpakTnyeckas padora Ne 4

«Pemenue ykcnepuMeHTAJBHBIX 32/124 110 OPraHUYECKOH XUMUI

87-88

IIpakTyeckas padora Ne S

«Pemenue KCepUMEeHTAJIBHBIX 32/124 N0 HEOPTAHUYECKOH XUMUM

89-90

IIpakTuyeckas padora Ne 6

«CpaBHeHHe CBOIiCTB HEOPraHUYECKHUX U OPraHUYEeCKUX COeTMHEeHMID)

91-92

IIpakTyeckas padora Ne 7

«'eHeTHYecKast CBSI3b MEKAY KJIACCAMH HEOPraHMYECKUX U OPraHUYeCKUX COeIMHEHUID)

93

0O0001eHne 1 cUCTEMAaTU3aLMs 3HAHUH 110 TeMe «BeltecTBa 1 X CBOICTBAY

Obobwams u  cucmemamu3upoéams CBEICHUS O  KiIaccUPUKamuu U CBOMCTBAX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB

94

KonTposbHnas padora Ne 5 no reme «BemecrsBa u ux cBoiicTBa»

IIposooums pedaekcuo COOCTBEHHBIX JIOCTHKEHHUN B HW3YYCHUU THUIIOJIOTHH XUMHUYECKHUX
BEIIECTB M CBOMCTBAX OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX U OPTraHMYECKHUX BEIIECTB B CBETE OOIIETO
0COOEHHOTO U €IMHUYHOTO. AHanu3uposams pPe3yabTaThl KOHTPOJIBLHON pabOThI U 8bicmpausams MyTH
JOCTHKEHHUS 5KETTAEMOT0 YPOBHS YCIEITHOCTH

HUTOT'OBOE TECTUPOBAHHUE (3 uaca)

95-96

[ToaroroBka Kk MPOMEXKYTOUHOU aTTECTALUHI

Pewamyv 3ananus BIIP

97

IIpome:xxyTouHasi aTTecTanus

Nrtorooe TectupoBanue ¢ ucnoiab3oBanuem 3ananuii BIIP o xumun

Pewamyv 3ananus BIIP



TEMA 5. XUMHUSA U OBIIECTBO (9 yacos)

98-99

Xumus

Y IPOU3BOCTBO

XuMHYecKass  IPOMBILIUIEHHOCTb.  XHMMHMYECKas  TeXHojorusa. HayuHble  IpUHUMIIBI
XUMHUYECKOTro Mpou3BojicTBa. Chippe. DHeprus. 3ammra okpyxaromend cpeasl. OxpaHa Tpyna.
[IpouzBoacTBo aMMuaKa u MeTaHoa B CPABHEHUU. buorexnoinorus.
Hanorexnonorus. lemoncrpanuu. BugeopparMeHTsl 10 TPOM3BOJICTBY aMMHaka M METaHOJA.
Cnaiinpl v Ipyrue BUgeoMaTepHalibl, WUTIOCTPUPYIOLINE OMO- U HAHOTEXHOJIOTUU

Packpvieams ponib ~ XMMUYECKOTO  NPOU3BOJACTBA  KaK  IPOU3BOJUTEIBHOM  CHJIBI
obmiectBa. Xapakmepuzogams 00ME W YaCTHBIC  HAy4YHbIE  MPUHIUNBI  XUMHYECKOTO
npou3BoAcTBa. Cpagnusams NIPOU3BOACTBA aMMHMAKa M METAaHOJIA B CBETE BAKHEHIIMX MOHATHI
XUMHYECKON TEXHOJIOTHH.

Xapaxmepuzoeamb TaKue BaKHEHIINE HANPABICHUS HAYYHO-TEXHUYECKOI'O Iporpecca, Kak
OMOTEXHOJIOTHSI U HAHOTEXHOJIOTHS
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XUMUS U CENBCKOE XO3SIMCTBO

OcHOBHBIE HaIIPaBJICHUS XUMHU3AIHNU CEITBCKOTO XO35SHUCTBA. Y 100peHus U UX KiIacCu(UKAIIUS.
Xumuaeckast Memopanus 1mouB. [lecTumabl u ux kiaccupukamnms. XuMU3alus )KUBOTHOBOJICTBA.

Nemoncrpanuu. Komtekuust  «MuHepanbHbie  yaoOpenusi». Komnekuus  MecTULHIOB.
BuneodparMeHThI IO XUMHYECKON MEITMOPAIIMU TI0YB U XUMHU3AINH KUBOTHOBOJICTBA

Xapakmepuzoeams OCHOBHbIE HaIpaBJIeHUs XUMU3ALUU CEJIbCKOT0
xo3sicTBa. Knaccuguyuposams MUHEpAIbHBIE yIOOPEHUS MO Pa3HBIM OCHOBAaHHSIM. Packpuvieamsb ux
pOJIb B IMOBBIIIEHUH MPOU3BOJUTENBHOCTU CEIBCKOIO XO35MCTBA, 3alUCHIBATh PEAKLIUHU, JICKAIIHE B
OCHOBE WX monydeHus. Onpeodensms MUTATEIIBHYI0O  LIEHHOCTb ~ MHUHEPAJbHOTO  yIOOpEHHs
COOTBETCTBYIOIIMMHU pacuetamu. Kraccuguyupoeams NECTULIUIBI U PACKPBIBATH JTUATEKTHKY HX
npuMeHeHus. Xapaxkmepuzo6ams OCHOBHBIC HAIIPABJICHUS XMMHU3AIIUH )KHBOTHOBO/ICTBA
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XuMus 1 IpobsIeMbl OXpaHbl OKPYXKarOIIEeH Cpeibl

OcHoBHbBIE (DaKTOPBl XUMHYECKOTO 3arpsi3HEHUs OKpyxaromiei cpeasl. OxpaHa atMocdepsl.
Oxpana BOJIHBIX pecypcoB. OxpaHa 3eMeIbHBIX PECYPCOB.

JemoncTpanuu. BugeopparMeHTs! U Claiibl SKOJIOTUYECKON TeMaTUKU

Xapaxmepuzosamv OCHOBHBIE ()aKTOPBI XUMHUYECKOTO 3arps3HEHUST OKPYKAIOIIEH CPEIbl.

Onpeoensamp UCTOYHUKA XUMHUYECKOTO 3arps3HEHHs] aTMoc(epbl, BOIHBIX M 3€MEIbHBIX
PECYPCOB U ap2yMeHmupo8anHo Npeasiararb Cloco0bl UX OXpaHbI
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XuMHS ¥ TIOBCETHEBHAS KU3HD YEJIOBEKa

JlekapcTBa. Momomye U YUCTALME CPEACTBA. XUMUYECKHUE CPEJICTBA TMTHMEHBl U KOCMETHKH.
MexayHapoaHasi CUMBOJIMKA 10 yXOAY 3a TEKCTUJIBHBIMH HU3JIETUsMUA. MapKHpOBKa Ha YIMaKOBKax
MUIIEBBIX MPOAYKTOB M WH(OpMAIHS, KOTOPYIO OHa cuUMBOIM3UpyeT. JlemoncTpanuu. JlomariHsis,
aBTOMOOWJIbHASI anTeYKW M anTeyka XUMHYEeCKoro kabwmHeTta. KoJIekius MOIONMX W YHUCTANIUX
cpencts. JlabopaTtopHble onbIThl. 29. O3HakoMIIeHHE ¢ oOpa3laMu CpPEACTB OBITOBOM XUMHH U
JIEKApPCTBEHHBIX TIPEMApaToOB, HM3YYCHHE HWHCTPYKIMA K HUM IO TPABWIBHOMY H 0€30MacHOMY
npumenennto. 30. M3ydueHrne MexXIyHApOAHON CUMBOJHUKU MO YXOAY 32 TEKCTUIBHBIMU U3JEIHSIMH U
MapKHPOBKH Ha YIAKOBKaX MHUIIEBBIX MPOIYKTOB

Jokazvigameb, YTO  COBPEMEHHBIH OBIT  4YETOBEKAa HEMBICIHM  0e3  JOCTHKEHUI
XUMUU. Packpvieams TUATIEKTUYECKUN XapaKTep XUMHU3AIUU TTOBCETHEBHOM KM3HU YEJIOBEKa.

Xapaxmepuzosames uHGOpMAIIMIO, KOTOPYHD HECET CHUMBOJIMKA  TMPOMBIIUICHHBIX U
MIPOJIOBOJILCTBEHHBIX  TOBapoB. Cobnto0ams TEXHUKY O€30MacHOCTH B TMPOIECCE TMPUMEHEHHS
JIEKapCTBEHHBIX CPEJICTB, OBITOBBIX MPENapaToB U MPUOOPOB






