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KosmyecTBo yueOHBIX 4aCOB, HA KOTOPbIe PACCYMTAHA NMPOrpaMma:

Kaacc 10 11 Hroro
KonuuecTBo yueOHBIX HeeIb 35 33 67
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1. IInanupyemMble pe3y/bTaTbl 0OCBOCHHS Y4eOHOI0 peaMeTa

I[eﬂTeJ'II)HOCTI) YUUTCIIA B O6y‘-IeHI/II/I XHUMHHU B CpGI[HCfI IIKOJIE JOJDKHAa OLITH

HaIipaBJICHA Ha JOCTHXKCHUC 06y‘-IaIOHII/IMI/IC$I CICAYIOIIUX JIUUHOCHHBIX PE3Y/IbH AN 06

— B IICHHOCTHO-OPUEHTALMOHHON cdepe — ocosnaHue POCCUNCKON TIpakIaHCKON
HUJICHTUYHOCTH, TaTPUOTHU3MA, YyBCTBA TOPAOCTH 3a POCCUMCKYI0 XUMUYECKYIO HAYKY;
— B TpYHOBOH cdepe — 2comosnocms K OCO3HAHHOMY BBIOOPY JalbHeHIei
o0pa30BaTeNbHON TPACKTOPUU WIIN TPYAOBOH €ATEIbHOCTH;

— B II03HABaTEJIbHOM (KOTHUTHBHOW, MHTEIJIEKTYalIbHON) chepe—ymenue yrnpaBisiTh
CBOEH IO3HABATENBbHON  JEATENBHOCTBIO, 20MOGHOCMb U  CHOCOOHOCMb K
0o0pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHHMIO, Ha NPOTSDKEHHUM BCEH >KHU3HU;
CO3HATEJIBHOE OTHOLICHHE K HENPEPBIBHOMY OOPAa30BaHUIO KaK YCIOBHIO YCIEIIHOM
npodecCHOHATBLHON 1 00LIIECTBEHHON AEATENbHOCTH;

— B ctepe cOepexeHus 310pOBbI—npUHAmMUe U peanusayus IeHHOCTEH 310pOBOr0O
u OesomacHoro oOpasa JKU3HU, Henpusmue BPEIHBIX TNPUBBIYEK (KypeHHMH,
yIOTpeOJNIeHUs]  alKOrojisi, HAapKOTUKOB) Ha OCHOBE 3HAHUM O CBOWCTBax
HapKOJIOTUYECKUX U HAPKOTUYECKUX BELIECTB.

Memanpeomemmsle pe3yibmamol 0C80€HUA GbINYCKHUKAMU cpedneill (noHoil)

WIKOIbl KypCca Xumuu .

—  Ucnonb3oeaHue YMEHHMI W HABBIKOB pa3JIMYHBIX BUJOB I03HABATEIbHOMN
NeSTeNbHOCTH, TMPUMEHEHHE  OCHOBHBIX  METOJOB  TMO3HaHUS  (CHCTEMHO-
WH(pOPMAIMOHHBIN aHaN3, HAOJIOJEHNEe, U3MEpPEHNe, MPOBEICHUE SKCIICPUMEHTA,
MOJICIIMPOBAHNE, HCCIIENOBATEIbCKAS NIEATEIHOCTh) I HU3YYCHUS DPa3TUIHBIX
CTOPOH OKPYKaIOLIEN EUCTBUTEIBHOCTH;




— 61adeHue OCHOBHBIMU HWHTEJUIEKTYaJIbHBIMH  ONepauusMu:  (popmynupoBka
TUIOTE3bl, aHajiu3 M CHUHTE3, CpaBHEHHWE M CUCTeMaTh3alus, o000IlleHne u
KOHKpPETH3allus, BISBIICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3€U U MOMCK aHAJIOTOB;

— no3Hanue OOBEKTOB OKPYKAIOLIErO0 MHpa OT OO0IIero 4epe3 OCOOCHHOE K
CAMHUYHOMY;

— )yMeHue TEHEPUPOBATb HJIEM U OINPEACNATh CPEICTBA, HEOOXOAMMBIE IJS HX
peanu3aiuy;

— YMeHue OIpeNensaTh LEIHM U 3aJa4ydl  JeSATeIbHOCTH, BBIOMPATh CpEICTBa
peanu3aluy Ueau U IPUMEHSITh UX Ha MPAKTHKE;

—  UCNoOnb306aHue  PA3NUYHBIX ~ HMCTOYHUKOB JUISl  TOJYYCHHS  XUMHYECKOM
nHpOpMAIIMY, TMOHUMAHHE 3aBUCUMOCTH COJCpXaHUi M (OPMBI TIPEICTABICHUS
nHGOPMAIINH OT IeJIeH KOMMYHUKAIIUH U aJpecara;

—  yMeHue TIPOAYKTHBHO OOIIATHCS M B3aUMOJCHUCTBOBATh B MPOIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTBHIBATh MO3UIMH JIPYTUX YYACTHUKOB JESTEIBHOCTH, Y)(HEKTUBHO
paspeniath KOH(INKTHL,

— 20mosHOCMb W CIOCOOHOCTH K  CaMOCTOSITENIbHOW  WH(OPMAIIMOHHO-
[M03HABATEIPHOM JIEATEIIbHOCTH, BKJIIOYas YMEHHE OPHUCHTHUPOBATHCS B Pa3IHUHBIX
UCTOYHMKAX  MHPOPMAIMU, KPUTUYECKH  OICHWUBATh M  HHTEPIPETUPOBATH
UH(POPMAIIHIO, TIOTYIAEMYIO U3 Pa3IMYHBIX UCTOYHHKOB;

— yMenue WCHOJB30BATh CPEACTBA HH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
texnonoruit (manee — MWKT) B pemieHMM KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpPraHU3aIlMOHHBIX 3a7a4 C COOMIOJIcHHeM TpPeOOBAaHUN SPrOHOMHKH, TEXHHKH
0€30IaCHOCTH, TUTHEHBI, PECypcOCOEePEeIKEHHSI, IPABOBBIX U ITUYECKHX HOPM, HOPM
WH(OPMAIMOHHON 0€30MMaCHOCTH;

— glaodeHue I3bIKOBBIMH CPEJICTBAMHU, B TOM YHCJIC U SI3bIKOM XMMUHU—YMEHUE SICHO,
JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, HCIIOJIb30BATh a/JICKBATHBIC SI3BIKOBBIC
Cpe/ICTBa, B TOM YHCJIE W CUMBOJIbHBIC (XMMUYECKHUE 3HAKHU, (POPMYJIIBI U YpaBHEHUS).
Ilpeomemnuvimu pesynvmamamu W3y4eHus XAMHH Ha 0a30BOM ypOBHE Ha CTYIICHHU

CpeIHero (MOJHOro) 0011Iero 00pa3oBaHus SBISIFOTCS:

1) B mO3HaBaTeNbHOI cepe:

— 3HaHue (MIOHUMaHKE) U3YYCHHBIX IMOHITUH, 3aKOHOB U TEOPUH;

—  YMeHue OIHKCHIBATH JIEMOHCTPAIMOHHBIE M CAMOCTOSITEILHO TPOBEICHHBIC
OKCIIEPUMEHTBI, HCIIOJIB3YS JIJISl TOTO €CTECTBEHHBIN (PYCCKHIA, POJTHOMN) S3BIK U SI3BIK
XUMHUH;

— yMeHue KJIACCU(PHUIIMPOBATH XHUMHUYECKHUE DIIEMEHTBI, TPOCTBIE U CIIOKHBIC

BEIIECTBA, B TOM YHCJIC€ M OPraHUYECKHE COCIUHEHHUS, XMMUYECKHE PEaKIUH I10

pa3HBIM OCHOBaHUSIM,

—  VMeHue XapaKTepU30BaTh W3YUEHHBIC KJIACCHI HEOPTaHWYECKMX M OPTaHUYECKUX
COCJIMHEHU, XUMUYECKUE PEaKIUH;

— 20MOGHOCMb  TIPOBOJMTH XUMHYECKHH OSKCIEPUMEHT, HaAOJI0IaTh 3a €ro
MpoTeKaHueM, (DUKCUPOBATh PE3YJIbTAThl CaMOCTOSITEJIBHOTO U JIEMOHCTPUPYEMOTO
HKCIICPUMEHTA U JICJIaTh BHIBOIBI;

— ymenue  GOPMYIHMPOBATH XMMHUYECKHE 3aKOHOMEPHOCTH,  IPOTHO3UPOBATH

CBOWCTBA HEM3YUEHHBIX BEIIECTB 10 aHAJIOTHH CO CBOMCTBAMH M3yYEHHBIX;

— Nouck WCTOYHUKOB XHMHUYECKOW WH(MOpMAIMH, TOJyYeHHE HEOOXO0IUMOM
nHbOpMaIINH, €€ aHATU3, H3TOTOBJICHUE XUMHUUECKOTO HH()OPMAIIMOHHOTO TPOIYKTa U
€ro MPe3eHTAIHS;

—a6nadenue 00s3aTeIbHBIMU CIIPAaBOYHBIMU MaTepuanamu: [lepuonndeckoit cucremoit
XUMHUYECKUX 2JIEMEHTOB .. Menneneesa, Tabnuuen pacTBOPUMOCTH,
JJIEKTPOXUMHUUYECKUM DPSAAOM HANPSKEHUM METAJUIOB, PSAIAOM  DJIEKTPOOTPULIATEIBLHOCTH
AJI XapaKTCPUCTUKHU CTPOCHUA, COCTaBa M CBOMCTB aTOMOB 3JJIEMEHTOB XHMHYECKUX
sneMeHTOB -1V nepnooB 1 00pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEILECTB;



— ycmanoé/enue 3aBUCUMOCTH CBOWCTB M NPUMEHEHUS! BaXKHEUIIUX OPraHUYECKHX
COEAMHEHUI OT X XUMHUYECKOr0 CTPOEHHS, B TOM YUCIIE U OOYCIOBIEHHBIX XapaKTepoM
3TOrO CTpPOEHHs (IpeleNbHBIM WM HEMpeNeNbHbIM) M HaluuueM (yHKIMOHAIBHBIX

rpyn;

—  Moldenupoeanue MOJIEKYI BaKHEHIIMX HEOPraHMYECKUX M OPraHHYeCcKUX
BEILIECTB;
— NOHUMAaHUue XVMMUYECKOW KapTHHbI MHpa KaK HEOTHEMJIEMOM YacTH LEIOCTHOM
HAy4YHOU KapTHHBI MUPa;
2) B LICHHOCTHO-OPHEHTALMOHHON cepe — aHaiu3 W OICHKA IOCIEACTBHUA IS
OKpyXaroliel cpeabl OBITOBOM M TNPOM3BOJCTBEHHOH JESATEIBHOCTH YENIOBEKA,
CBSI3aHHOM C MIPOM3BOCTBOM U MePepabOTKOM BKHEHIITMX XMMUYECKUX TIPOYKTOB;
3) B TpyHIOBO# chepe — nposedeHue XUMHUYECKOTO SKCHEPHUMEHTA; passumue
HaBbIKOB y4eOHOI, IIPOEKTHO-
HCCIIeI0BATEIbCKOM, TBOPUECKON ACATEIbHOCTUIIPUBBITOTHEHUMUH/INBU 1Y aJIBHOTO
MPOEKTa 110 XHUMHH;
4) B cdepe 3m0opoBOro o0paza KH3HH — coO00eHue TPaBUI OE30MaCHOTO
oOpalleHus C BelIecCTBAaMH, MaTepHaIaMH U XMUMHUYECKUMH IIPOLECCAMH; OKa3aHUE
NEpBOM IOMOIIY MpPU OTPABICHUAX, OXKOTAX M JPYTHX TpPaBMax, CBSI3aHHBIX C
BEILIECTBAMH U JIAOOPATOPHBIM 000pYJOBaHHEM.

BoinmyckHHK Ha 6230BOM YPOBHE HAYUHTCS:

—noHUMamb XUMHUUYECKYI0 KapTHHY MHpa KaK COCTaBHYIO 4YacTh ILIEJIOCTHOM HAay4HOU
KapTUHBI MUDA;

—packpvieams poOiIb XUMUU U XUMUYECKOTO IPOU3BOJICTBA KAK IIPOU3BOIUTEIIBHON CUIIBI
COBPEMEHHOI'0 00I11eCTBA;

— @opmynupoeamv 3HAYEHUE XMMHUHU U €€ JIOCTUKEHHUH B IOBCEAHEBHOM >KHU3HU
YEJI0BEKa;

— ycmawasauéams B3aUMOCBSI3M MEXIY XHMHEH M JIPYTMMHM €CTECTBEHHBIMU
HayKaMy;

— ¢opmynuposams  OCHOBHBIE TIOJIOKEHHMSI TEOPUHM XMMHMUYECKOTO CTPOECHMS
OpPraHMYECKUX COEAVUHEHMM M WJUIIOCTPUPOBATh UX INPUMEPAMU W3 OpPraHUYECKOH U
HEOPraHWYECKON XHUMUU;

— apeymMeHmuposams YHUBEPCAIBHBIN XapaKTep XMMHUYECKUX INOHATHMN, 3aKOHOB U
TEOPUH I OPraHNYECKON U HEOPTraHUYECKON XUMUU;

— ¢opmynuposams nepuoanueckuit 3akoH JI. M. MenneneeBa u 3aKOHOMEPHOCTH
M3MEHEHUH B CTPOECHHWU U CBOMCTBaX XMMHUYECKUX 3JEMEHTOB U OOpa30BaHHBIX HMU
BEIIECTB HAa OCHOBE MEPUOAMYECKONM CHCTEMBl Kak TIpaUuecKkoro OTOOpakeHUs
IIEPUOIUYECKOT0 3aKOHA;

— Xxapakmepuzoeéamb S- W P-2JIEMEHTBI, a TAKXE JXKEJIe30 II0 UX IIOJIOKCHUIO B
nepuoanueckoit cucreme J[.M.Menneneena;

— Kaaccuguyuposams XUMHUUECKUE CBSI3U U KPUCTAJUIMYECKHUE PEIICTKH, OOBSICHAThH
MEXaHU3Mbl HUX OOpa30BaHUA U 00KA3bl8amMb E€AUHYI0 MPHUPOAY XHUMUYECKUX CBs3el
(KOBaJIGHTHOM, MOHHOM, METAIITUYECKO, BOJOPOIHON);

— 00bACHAMbL TPUYUHBI MHOTO00pa3usi BELIECTB, HCHOJb3Ysl SBIECHUS H30MEpHH,
TOMOJIOTHH, JJIOTPOIINN;

— Knaccugpuyuposamo XUMUYECKHE peakuuun B HEOpraHUYeCcKOi u
OpPraHMYECKON XMMUUTIOPA3TNYHBIMOCHOBAaHUSMUYCMAHABIUEAMbCTIEU(PUKYTHUIIOBPEAKI
uiioroOmieroyepe30co6eHHOEKETUHUYHOMY;

— Xapakmepu3oéams THAPOIW3 KaKk  crHeuu@uuHblii  OOMEHHBIM  mpolecc U
PAcKkpbléams €ro poilb B )KUBOW U HEKUBOM IPUPOJE;



—  Xapakmepuzoeambu ANEKTPOJIN3 Kak cnerupUIHbIT OKHUCITUTEILHO-
BOCCTaHOBUTENBbHBIN MIPOLIECC U Onpedenams ero NpakTHIecKoe 3HaUeHUE;

— Xapakmepuzo6ams KOPPO3UI0 METAJLIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIN
nporiecce 1 npedazams CocoObl 3alUTHI OT HEE;

— Knaccuguyuposams HEOPraHUUECKHE U OPraHUYECKUE BEIIECTBA;

— Xapakmepuzo8ambs oOrurue XUMHYECKHE CBOIiCTBa BaXHEHUIITNX
KJIACCOBHEOPTraHNYECKUXUOPTaHUIECKIX COCTMHEHUNBIUTAHEOTOOIIETOUEPE30CO0CHH
OCKETMHUYHOMY;

— UCnonb306amb  3HAKOBYID ~ CHCTEMY XHMMHYECKOTO S3bIKa JUIsI  OTOOpake-
HUSICOCTaBa(XUMHUYECKHEPOPMYITBI )MCBONCTB(XUMUYECKHECYPABHECHHUSI )BEIICCTR;

— UCNOIb3068aMb TPABUIIA U HOPMBI MEKITYHAPOAHOM HOMEHKIATYPHI JIJISi COCTABJICHUS
Ha3BaHMM BewlecTB 1Mo ¢opMyliaM U HA00OPOT, AJS COCTABJICHHS] MOJIEKYJISPHBIX U
CTPYKTYPHBIX (hOPMYJI COSTUHEHUH TI0 X HA3BAHUSIM;

— 3HaMbTPUBHAIIbHBICHA3BAHUSBAKHEHIIINXBOBITOBOMOTHOIIIEHUMHEOPTaHUUECKUXHOPT
AHUYECKUXBEILIECTB;

— Xapakmepu3zo8amb ~ CBOWCTBA,  MOJY4YeHHE W  MPUMEHEHHE BaXHEHIIINX
MPEACTABUTENICH KJIACCOB OPraHUYECKUX COCIMHEHUM (aJKaHOB, aJKEHOB, aJKUHOB,
aJIKaJIMeHOB, AapPOMATHUYECKHX YIJEBOJIOPOAOB, CIHUPTOB, (EHOJIOB, ajbAETUIOB,
MpeIeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, CJIOXHBIX 3(UPOB U IKHUPOB,
yIJ€BOJIOB, aMUHOB, aMHUHOKHCIIOT);

— yCcmauaenueams 3aBUCUMOCTh SKOHOMHKHU CTpaHbl OT JOOBIYH, TPAHCIIOPTUPOBKHU U
nepepaboTKH YTIEBOIOPOIHOTO ChIPhs (HEPTH U IPUPOIHOTO Tasa);

— DKCIIEPUMEHTAILHON00MBEePIHCOAmbCOCTABUCBONCTBABAXKHEHIINXIPEICTABUTENICHU3Y
YEHHBIXKJIACCOBHEOPTAHNYECKUXMOPTAHUYECKUXBEIIECTB C COOJIIOJCHUEM TPaBUII
TEXHUKU O€30MacHOCTH MpH padoTe ¢ XMMHUYECKUMHU BEIIECTBAMHU U J1a0OpaTOPHBIM
o0opyI0BaHUEM;

— Xapakxmepu308ams CKOPOCTh XUMUYECKOW PEaKIMH U €€ 3aBUCUMOCTh OT Pa3iIHYHbIX
(bakTopoB;

— Xapakmepuzoeams XWMHUYECKOE PAaBHOBECHE M €ro CMELIEHHWE B 3aBUCUMOCTH OT
pa3auyuHbIX (PaKTOPOB;

— Npou3800umsb PaACcUCThl MO XUMHUYECKUM (OpMylnaM U YpaBHEHHSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MEX/Ty YYaCTHUKAMH XUMHYECKUX PEaKIIUil;

— cobnrwoams TIpaBUIIA DKOJIOTHYECKOW Oe30MacHOCTH BO B3aUMOOTHOIICHHSX C
OKpY’Karolen cpeoi mpu oOpaIieHuu ¢ XUMUYECKUMH BEIIECTBAMHU, MaTepuaIaMu 1
Mporeccamu.

I11. Conepxxanue yueOHOro nmpeaMera ¢ ykazanuem popm opranu3amumu,
OCHOBHBIX BH/JI0B Y4e0HOIi 1eATeJTbHOCTH

10 kaace

Tema OcHoBHoOE coepkaHue YPOKa XapaKTepucTHKa OCHOBHBIX
YPOKa BH/I0B 1eATEJIbHOCTH
o0yuyaromuxcs (Ha ypoBHe
YueOHBIX /1eiicTBHI)




TEMA 1. IIpeameTr opraHu4yeckoil XuMuH.
Teopusi cTpoeHHs1 OPraHUYECKUX coeAMHeHmit (2 1)

[Ipeamer Opranuyeckue BeleCTBa: XapakTepu30BaTh OCOOCHHOCTH
OpraHUYECKOM IIPUPOJIHBIE, NCKYCCTBEHHBIE U COCTaBa OPraHUYECKUX
XUMHH cuHrerndeckue. OcoOeHHOCTH BEIIECTB, KJIaCCU(PULIUPOBATH
COCTaBa M CTPOEHUS OPraHUYECKUX UX Ha OCHOBE IIPOUCXO0KICHUS
BelIeCTB. Buranm3Mmuerokpax. U epepaboTKH.
[TonsiTue 06 yrieBoaopoaax. AprymMeHTHUpoBaTh
Lemoncmpayuu. 11nasnenne, HECOCTOSATEIbHOCTBUTAIIN3MA
00yTJIMBaHUE U TOPEHUE .
OpraHMYEeCKUX BelecTs. Moaenn Onpenenars OTIINYUTEIbHBIC
MOJIEKYJI OPraHU4YECKUX COETMHEHUN 0COOCHHOCTH YIJIEBOJOPOIOB
pasHbIX KJIACCOB(IIAPOCTEP/KHEBBIE U
00BvemMHBIE).OnpeienieHue
AJIEMEHTHOTI'O COCTaBa OPraHUYECKUX
coenuHenuil. [loprperst A. M.
Bytneposa, i1.5.bepuenuyca,
®.Bénepa
OcHoBHbIE OcHOBHBIE TIOJIOKEHUS TEOPUH DopMynMpoBaTh OCHOBHBIE
I0JIOKEHHUSI XUMHUYECKOT'O CTPOCHHUSI. I0JIO’KEHUSI TEOPUU
TEeOpuu BanentHocts. CTpyKTypHBIE XMMHYECKOIO CTPOECHHUS.
XUMHYECKOTO (opMyJibl — IOJIHBIE U Paznuyars noHsTHs
CTPOCHUS cokpaieHuble. [IpocTbie (oaMHApHBIE) |  «BAJIEHTHOCTHY U

U KpaTHbIE (JIBOITHBIE U TPOMIHbIE)
cBsA3u. M3oMepsl 1 n3omepusl.
B3aumHoe BiMsiHME aTOMOB B
MOJIEKYJIE.

Llemoncmpayuu. IlopTpersl

A .M.bytneposa, 3. ®panknanaa,
®.A . Kekyre.

Jlabopamopnule onvimul.
H3rorosnenue Moaenen
OpPraHMYECKUX COEIMHEHUN

«CTCIICHb OKHUCIICHHU .

TEMAZ2. ¥Yri1eBo0pPO/bl U MX NPUPOIHbIE HCTOYHUKH (124)




AJKaHEbI ['omosiornyueckuii psij anKaHoOB U €r0 Onpenensite NPUHAIIEHKHOCTh
obmas popmyna. [{ukioankaHs. COCTMHEHUH K aJlKaHaM Ha
CrpyKTypHast U30Mepusl YIriIepoJHOU OCHOBE aHAJIM3a COCTaBa UX
uenu. Pagukan. AnkuiabHble MOJIEKYII.
paaukanel. HoMeHKknarypa ajkaHoB. JlaBaTh Ha3BaHUA aJKaHAM 110
XUMHYECKUE CBOMCTBA aJIKaHOB: MEKTYHapOAHOMN
rOpeHue, PeaKuy 3aMeIeHHs HOMEHKJIAType.
(ranoreHMpoOBaHUE), PEAKIIMS XapakTepu3oBaTh COCTAB U
pa3IoKEHUsI METaHa, peaKus CBOMCTBA BAXKHEUILINX
JETUIPUPOBAHUS ITaHA. IIPEICTaBUTENIEH AIKAHOB.
Jlabopamopmvie onvimoi. Ha6mronaTe XumMuveckui
OObHapyxeHue MpoyKTOB TOPEHHS HKCIEPUMEHT U (PUKCUPOBATH
CBEUYH ero pe3yJsbrarsl. Paznnuate
MOHSITUS «TOMOJIOI»U
«HA30MEP»
AJIKEHBI l'omonornueckuii psiJl aaKeHOB. OnpenensiTe TPUHAIIEKHOCTD

Ortuned. Homenknarypa u
CTPYKTypHasi H30MepHsl aTKEHOB.
[IpombllIIEHHOE MTOTyYEHHE
QJIIKEHOB: KPEKUHT U
JETUAPUPOBAHNE AJIKaHOB. Peakius
JeTUpaTalny dTaHoIa KaK
71a00paTOPHBIN CIIOCOO MOTyUEeHUS
sTuieHa. Peakiun
MIPUCOETUHEHUS : THIPATAIHS,
T'HJIpOrajJoreHupOBaHue, rajore-
HHUpOBaHue, nonumepusanus.lIpa-
BUJI0 MapkoBHHMKOBa. OKHCIIEHHE
ankeHoB. KauecTBeHHBIE peakIny Ha
HenpeaeabHbIE YTIEBOIOPOIbI.

COCIMHEHUH K aJKeHaM Ha
OCHOBE aHa/IM3a COCTaBa UX
MOJIEKYIJL.

JlaBaTh Ha3BaHUS alIKEHAM IO
MEKTYHapOAHOMN
HOMEHKJIAType.
XapakTepru3oBaTh COCTAaB U
CBOMCTBA Ba)KHEHIITNX
IIPEACTABUTENEN AJIKEHOB.
HaOmromaTe XUMHYECKHi
AKCIIEPUMEHT U (PUKCHUPOBATh
€ro pe3yJIbTaThl.

PazauuaTh NOHITUS «TOMOJIOTY
U «M30MEP» ISl ATTKEHOB




AJKaaueHsl. ConpsiKECHHbBIEC TUEHBI, UX Onpenensite NPUHAIIEHKHOCTh
Kayuyku HOMeHKatypa. byraguen-1,3, COCIUHEHNN K aJIKagueHaM Ha
u3onpeH. Peakuuu npucoeAnHEHUs OCHOBE aHAJIN3a COCTaBa UX
ankaaueHoB. Kayuyku: HaTypaibHBIH, MOJIEKYJI.
CHUHTeTHYecKue (0yTa neHOBbIH, JlaBaTh Ha3BaHUs alKaIUEHAM
n3omnpeHoBsIi). Peakius JleGenena. 10 MEKTYHapOAHOMN
Bynkanuzanus kayuyka.P e3uHa. HOMEHKJIATypeE.
OO00HMUT. XapakTepu3oBaTh COCTaB U
Jlemoncmpayuu. Konnexuus CBOMCTBA BOXKHEHUIITHX
«Kayayk». IIPEACTABUTENIEH AJIKAJIUEHOB.
Jlabopamopmvie onvimul. Oco3HaBaTh 3HAYUMOCTH POJIU
UccnenoBanue CBOKCTB Kay4yyKOB OTEUYECTBEHHOT'O0 YYCHOTO B
MOJY4YE€HUH TIEPBOTO
CHHTETUYECKOI0 KayuyKa.
YcranaBiauBaTh 3aBUCUMOCTD
MEXy CTPOCHUEM U
CBOMCTBaMH MOJIMMEPOB Ha
MpuMepe Kayuyka, pe3uHbl U
s00HUTA
AJIKUHBI OO0m1as XxapakTepuCTUKa Onpenensite NPUHAIICHKHOCTh

rOMOJIOTHYECKOTO psaaa. CrocoObl
00pa3oBaHusl HA3BaHUH AITKUHOB.
XUMUYECKUE CBOMCTBA alleTUIICHA:
TOpPCHHE, PEAKITUH MPUCOCTUHEHUS—
THJIPOTAIOTeHUPOBAHUE,
raJIOTCHUPOBAHUE, THIPATAIIHS
(peakuusa KydepoBa), ero momyueHue
U IpUMEHeHue. BUHWI-XIJIOpU U ero
MOJIMMEPH3AIHS B MOJTUXIOPBUHUI.

COCIWHCHUH K aJIKWHAM Ha
OCHOBE aHa/IM3a COCTaBa UX
MOJIEKYIL.

JlaBaTh Ha3BaHUs aJIKMHAM T10
MEKTYHapOAHON
HOMEHKJIAType.
XapakTepus3oBaTb COCTAB
MOJIEKYJIbI, CBOMCTBA U
IIPUMEHEHHUE ALIETUIICHA.
YcraHaBiMBaTh IPUYHHHO-
CIIEICTBEHHYIO CBS3b MEXKIY
COCTaBOM, CTPOECHHEM MOJIEKYII,
CBOWMCTBaMH U IPUMEHEHUE
MalleTUJICHA.

HaOmroxaTe XuMHYECKHit
AKCIIEPUMEHT U (PUKCHUPOBATh
€ro pe3yJIbTaThl.

PazanuaTh NOHITUS «TOMOJIOTY
U «M30MEP» ISl AIKMHOB




ApeHbl

benzon kak npencraBuTenb
apOMaTUYECKHUX YTIIEBOIOPOJIOB.
Crpoenne MoJIeKysIbl O€H30I1a,eT0
¢dusmueckue cBoiicta. Criocoobl
MOJTyYEHUSI 1 XUMUYECKHE CBOMCTBA
OeH30JIarOpeHNe, peakiuy 3aMeIICHUS
— TaJIOTCHUPOBAaHUE, HUTPOBAHUE.
[Tony4yenue u mpuMeHeHHne OeH30Ia.

XapakTepu3oBaTh COCTAB
MOJIEKYJIbI, CBOMCTBA U
npuMeHeHHne 6eH3oa.
VYcraHaBimuBaTh  IIPUYMHHO-
CJIEJICTBEHHYIO CBSI3b MEXKIY
CTPOCHHEM MOJIEKYIIbI O€H30171a,
€ro CBOWMCTBaMU U
IIPUMEHEHHUEM.

HaOmronaTe XuMuyecKku
HKCIEPUMEHT U (PUKCUPOBATH
€ro pe3yNbTaThl

[Tpupouerit
Y MIONYTHBIN
rassl

CocraB npupogHoro rasa. Ero
HAax0’JICHHE B MIPUPOJIE.
[Ipenmy1iecTBa MpUPOAHOTO ra3a Kak
TOIUIMBA. XUMHUYECKasl mepepadoTka
IIPUPOJIHOTO Ta3a: KOHBEPCHS,
nuposin3. CUHTE3 ra3 u ero
MIpUMEHEHUE.

ITonyTHBIE Ta3bl, UX COCTAB.
[TepepaboTka momyTHOTO ra3a Ha
(bpakuun:cyxoii ras,
ponaHOyTaHOBasi CMeCh, T'a30BbIi
OCH3UH.

Jlemoncmpayuu. Kapra rnone3Hbix
nckonaeMbix PO

XapakTepHu30BaTh COCTAB
IPUPOJHOIO ra3a U OCHOBHbIE
HaIPaBJIEHUS €0 nepepaboTKu
U MCII0JIb30BaHMSL.

CpaBHI/IBaTI) HaXOXJCHUEC B
IIPUPOJIE U COCTAB MPUPOJTHOTO
rasa v rnomyTHBIX I'a30B.
Xapakrepru3oBaTh COCTAB
HOIMYTHOT'O ra3a U OCHOBHbIE
HaIpaBJIEHUS €ro nepepaboTKu
U MCII0JIb30BaHUS

Hedtb n
CIIO0COOBI
ec
nepepabo
TKH

CocraB HeTH U e¢ mepepadoTKa:
MEePEeroHKa, KPEeKUHT, pu(OPMUHT.
HedrenpoaykTsl 1 ux nmomydeHue.
[TonsiTrie 06 OKTAaHOBOM YHCIIE.
XUMHUYECKHE CITIOCOOBI TTOBBIIICHUS
KadecTBa OCH3WHA.

Jemoncmpayuu. Konnexuus «Hedtsb
U He(PTEeTIPOTYKThI», BUAECOPPAarMEHThI
u cnaiinpl «lleperonkanedruy. Kapra
MOJIE3HBIX UCKOMaeMbIXx PO

XapakTepu3oBaTh COCTaB HEDTH
Y OCHOBHBIE HAlpaBJICHUs ¢
nepepadoTKH.

PaznuuaTh HeTIHBIE PpaKuu
Y ONTUCHIBATh 00JIACTH UX
npuMeHeHus. Oco3HaBaTh
HEOOXO0IMMOCTh XUMHYECKUX
CHoCcO0OOB MOBBIIIEHUS KauecTBa
OeH3MHa




Kamennsrit
YTOJIb U €T0
nepepadoTK
a

KokcoBanue kaMeHHOTO yTJIsl ¥ €To
MPOJYKTHI: KOKCOBBIN ra3, aMMHayHast
BOJIa, KAMEHHOYTOJIbHAsI CMOJIa, KOKC.
["a3udukanus KaMeHHOTO YTJIS.
Jlemoncmpayuu. Konnexuus
«KaMeHHBI yrosb U IPOAYKTHI €r0
nepepaboTku». BuneobparmeHTs! u
cnannpl «KoKkcoXuMU4ecKoe
IIPOU3BOJICTBOY

XapakTepu3oBaTh OCHOBHbBIE
HPOAYKTBI
KOKCOXUMHYECKOTO
pou3BocTBa. ONUCHIBATH
001aCTH IPUMEHEHUS
KOKCOBOTI'O ra3za, aMMHa4yHOM
BOJIbl, KAMEHHOYT'OJIbHOM
CMOJIBI, KOKCa.

Oco3HaBaTh HEOOXOAUMOCTh
ra3u(uKanui KaMeHHOTO YTJIst
KaK aJlbTE€PHATUBBI
IPUPOJHOMY Tazy

TEMA 3. KucJjiopoa- u a3orcojiep:kaniue opranndeckue coegunenns (14 )

OnHOaTOMHBI @yHKIMOHAIbHAS THIPOKCUIIbHAS Ha3spiBaTh ciupThl 110
€ CIIUPTHI rpynmna.l’'oMonorunyecku ps MEXIYHAPOAHOU
IIPEEIbHBIX OAHOATOMHBIX CIIUPTOB. HOMEHKJIATYpE.
N3omepus nomoxeHust XapakTepru3oBaTh CTPOCHHUE
(bYHKLINOHATIBHON TPYIIIBI. MOJIEKYJ, CBOMCTBA, CIIOCOObI
Bonopoanas cBsA3p. XuMHu4yeckue MOJIy4yeHus U o0nacTu
CBOICTBA CIIUPTOB. AJIbJIETHIHAS IIPUMEHEHHUS [TPENEIbHBIX
rpynmna. Peakuus stepuduxanuu, OJIHOATOMHBIX CIIUPTOB.
cioxHble 3¢upsl. [Ipumenenue YcraHaBauBarh  IPUYUHHO-
CIUPTOB. JlelicTBUE METWIIOBOIO U CJIEICTBEHHYIO CBS3b MEXIY
STHJIOBOT'O CIIUPTOB HA OPTaHU3M COCTaBOM, CTPOCHUEM MOJIEKY!I,
YeJI0BEKa. CBOMCTBAMHM U IIPUMEHEHHEM
Lemoncmpayuu. OKuciaeHue cnupra METaHOJIa U OTaHOJIA.
B JIbJACTHU/L. HabmroaTh, caMoCTOATEIBHO
Jlabopamopnuie onvimol. CpaBHEHHE IIPOBOJUTH U OIIUCHIBATH
CKOPOCTH MCIIAPEHHUSI BOJbI M 3TAHOJIA XUMHYECKHUM dKCTIEPUMEHT
MHoOroatoMHsl | DTUJIEHIJIMKOJb KaK MPEICTaBUTENb Knaccudunupoats CiupThI 110
€CIUPTHI JIBYXaTOMHBIX CIIUPTOB U TIALIEPUH YUCITY TUAPOKCUIIBHBIX TPYIII B

KaK MpPeACTaBUTEh TPEXaTOMHBIX
criuptoB. KauecTBeHHast peakiusi Ha
MHOT'0aTOMHBIE CIIUPTHI, UX CBOWCTBA,
nosydeHue u npumeHenue. [lousrue
00 aHTH(pU3ax.

Jlemoncmpayuu. KauecrBeHHas
peakiys Ha MHOTOATOMHBIE CITUPTHI.
Jlabopamopmvie onvimai.
PactBOopuMOCTH TuIieprHa B BOJIE

UX MOJIEKYJax.
XapakTepru3oBaTh CTPOEHHUE,
CBOWCTBA, CIIOCOOBI MOTyUEHHS
1 001acTu MPUMEHEHHUS
MHOI'OaTOMHBIX CIIUPTOB.
Wnentudunuponatsb
MHOT'OaTOMHBIE CITUPTHI C
IIOMOILBbIO KaYECTBEHHOU
peaxkuuu.

Habnronate, caMocTOSITETHHO
IIPOBOJIUTH U OITUCHIBATh
XUMUYECKUN DKCIIEPUMEHT




Denon

CTpoeHue, noy4yeHue, CBOMCTBA U
npuMeHeHne genosna. KauyecrBeHHbIE
peakiuu Ha heno. B3anmuaoe
BIIUSTHUE aTOMOB B MOJIEKYyJie (heHoIa.

XapakTepru3oBaTh CTPOCHHE
MOJICKYJIbI, CBOHCTBA, CIIOCOOBI
MOJIy4YeHHUs U 00J1acTh
npuMeHeHus (eHoa.
Nnentudunmposars GeHoa C
MOMOIIHI0 Ka4ECTBEHHBIX
peaKIuid.

CobmoaTh mpaBuiIa
0e3omacHOro oOpaIeHus ¢
benomom

Anpneruast
U KETOHBI

dopManbIerua U aleTanbIeru1 Kak
MPEACTABUTENH aJIbJCTUIOB, COCTAB
ux Mosekyia. OyHKIMoHaIbHas
KapOoHWIbHAs rpymna. KauecTBeHHbIE
peakuu Ha anbjaeruabl. CBONCTBa,
MOJIy4eHUE U IPUMEHEHUE
dbopmanibieruaa U aneTaabAeTuIa.
Peakiiuy moJMKoOHICHCAIMH TS
dbopmanbieruaa. [lonsarTre o keToHax
Ha IIPUMEPE alleToHa.

Jlemoncmpayuu. Peakuus
cepeOpsIHOTO 3epKayia U Peakiusi Co
CBEKE-TIOJIYYEHHBIM TUPOKCUIOM
meau(Il) mpu HarpeBaHum Kak
KaueCTBEHHBIC PEAKIIUU HA AJIbJICTUIbI

XapakTepu30BaTh CTPOCHHE
MOJIEKYJI, CBOMCTBA, CITOCOOBI
HOJTyYeHHS U 00IaCTH
npuMeHeHHs (HopMalbIeTuaa u
areTaabIeruaa.
NnentuduumpoBats abaeruisl d




Kapbono

I'omonoruyeckuii psig NpeaesIbHbIX

XapakTepu30BaTh CTPOCHHE

BBICKHUCIT OJIHOOCHOBHBIX KQpOOHOBBIX KUCIIOT. MOJIEKYJI, CBOMCTBA, CIIOCOOBI
OTBI XUMHYeCcKue CBOWCTBA KapOOHOBBIX MOJIyYeHUs U 001acTu
kucnot. [lonydyenne u npuMeHeHue MPUMEHECHUS MyPaBbUHOHN U
MYPaBbUHOHN U YKCYCHOM KHCIIOT. YKCYCHOM KHCJIIOT.
Jlemoncmpayuu. O6pasipl Paznuyath o01ee, 0cOOEHHOE U
MypaBbUHOH, YKCYCHOM, KUCIIOT U UX CIMHUYHOE B CTPOCHUH U
pPacTBOPUMOCTH B BOJIE. CBOICTBaxX OpraHMYECKUX
Jlabopamopuvie onvimol. Xumudeckue | (MypaBbUHOW U YKCYCHOW) U
CBOMCTBA YKCYCHOM KHCIIOTBI HEOPTraHUYECKUX KUCIIOT.
Habntonate, mpoBOIUTS,
OTHCHIBATh U (PUKCUPOBATH
pe3yNbTaThl
JIEMOHCTPALIMOHHOTO U
71a00PAaTOPHOTO XUMUYECKUX
HKCIIEPUMEHTOB.
CobumronaTh npaBuia
HKOJIOTMYECKU TPAMOTHOTO U
6e301macHOro oopaleHus ¢
KapOOHOBBIMU KHCIIOTAMHU
CrnoxHble CriocoOblI MoTy4eHUs U XUMUYECKUE XapakTepus30BaTh PEAKIUIO
a¢upsI. CBOMCTBA CJIOKHBIX 3(PHUPOB. TepUPUKAIMKI KaK 00paTUMbIT
Kuper Crpoenue xupoB. Kucinorsiii u O0OMEHHBIH MPOLIECC MEXKTY

LIEJIOYHOM TUAPOIIN3 KUPOB. MbLia.
['mapupoBaHue KHUPOB.
Jemoncmpayuu. Konnekuus CiaoKHbIX
s¢pupos. Komnexuus xupo. OOpasiis!
TBEP/OT0 U JKUJKOTO MbLIA.
Jlabopamopnvie onvimui.
Ornpenenenne HeNpeaeIbHOCTH
pacTUTEIBLHOTO Macia

KHCIIOTAaMHU U CIIUPTaMHU.
XapakTepHu30BaTh CTPOCHHE
MOJIEKYJI, CBOMCTBA, CITIOCOOBI
MOJIy4eHHUsl U 00JacTu
MIPUMEHEHHUS JKUPOB.
YcTaHaBiInMBaTh 3aBUCUMOCTh
MeXy pU3nIeCKUMHU
CBOMCTBAMH JKHPOB, COCTABOM
UX MOJIEKYT U
MIPOUCXOMKACHUEM.
OmnuceIBaTh TPOU3BOICTBO
TBEPABIX JKUPOB HA OCHOBE
pacTUTEIbHBIX Macedl.
HaGnronate, npoBoAMTS,
ONMCHIBATh U PUKCUPOBATH
pE3yJIbTaThI
JIEMOHCTPAIIMOHHOTO U
71a00paTOPHOTO XUMHUECKUX
AKCIIEPUMEHTOB




VrieBoanl

VYrneBonbl. Monocaxapubl. ['roko3a
Kak anpaeruao cnupt. Copour.
MO04YHO-KUCII0E€ U CIUPTOBOE
oposxenue. doTocuHTeE3.
Hucaxapunpl. Caxaposa.
[Tonucaxapuael: Kpaxmail,
LEJUTI0N03a.

Jemoncmpayuu. CBONUCTBA TIIFOKO3bI
KaK allpJieruja 1 Kak MHOrOaTOMHOT'O
CIIUPTa B PEAKIUAX C TUIPOOKCHIOM
meau(Il). Unentudukamms kpaxmana.
Jlabopamopnvie onvimul.
H3roroBieHue KpaxmMalbHOTO
kieiicrepa. Unenrudukanms
Kpaxmalia Kak KOMIIOHeHTa
HEKOTOPBIX MPOIYKTOB MUTAHUS.

Onpenenars
MPUHAJICKHOCTh
OPraHUYEeCKUX COCTMHEHUIN
K yrieBogaM. Pa3zinuyath
MOHO-, TU- U
MOJIMCaxapu/Ibl MO UX
CITOCOOHOCTH K THIPOJIU3Y.
[IpuBOIUTE IPUMEPHI
MPEJCTaBUTENECH KaXKI0U
TPYIIIbI YTJIEBOJIOB.
Hab6mronate, mpoBOIUTS,
OIHCHIBAThH ¥ (PUKCUPOBATH
pe3yJIbTaThl
JIEMOHCTPALIMOHHOTO U
71a00paTOPHOTO XUMUYCCKUX
3KCIIEPUMEHTOB.

AMUHBI

AmMuHorpymmna. AMUHBI IPEJEIbHbBIE U
apomarnueckue. AHWIMH. [lomydenne
amuHOB. Peakuus 3ununa.
XUMHYECKUE CBOMCTBA U MPUMEHECHHUE
aMUHOB.

Jemoncmpayuu.Iloptper H. H. 3u-
HuHa. Kosyutekiyst aHUIMHOBBIX
KpacHTeIen.

Jlabopamopnuie onvimul.
N3roroBnenne Moaenen MOJIeKyI
aMUHOB.

Onpenenars NpUHAJIEKHOCTD
OpPraHUYECKOIro COETUHEHUS K
aMMHaM Ha OCHOBE aHaJln3a
COCTaBa €ro MOJIEKYI.
XapakTepHu30BaTh CTPOECHUE
MOJIEKYJIbI, CBOMCTBA, CIIOCOOBI
HOJIy4eHHUsl U 00J1acTU
IIPUMEHEHHUS aHUIMHA.
OOBACHATDH, TOYEMY MBI MOXKEM
TOPANUTHCS JOCTUKEHUSIMU
OTEYECTBEHHOU OPraHUYECKOU
XUMUH.

CoO:roath npaBuiia
0€e301acHOro O0paleHus ¢
aHWINHOM M KpacUTEIIIMU Ha
€ro OCHOBE.




AMHUHOKHUCIIOTEI
.benku

AMI/IHOKI/ICJ'IOTBI, COCTaB X MOJICKYI U

CBOMCTBA KaK aM()OTEpHBIX
OPraHUYEeCKUX COCIUHEHUH. [ THIH
KaK MPeJCTaBUTENb aMUHOKHCIIOT.
[TonydyeHue monUNenTUaOB peakuuei
nonukoHAeHcaruu. [loustue o
HEOTHUIHOMN CBS3H.

CtpoeHne MOJIeKYI OEJIKOB:
NepBUYHAs, BTOPUYHAS U TPETUYHAS
CcTpYKTyphl. KauecTBeHHBIE peakinu
Ha Oenku. ['maponus, neHatypauus u
ouosornuyeckne GyHKIUU OCIKOB.
Jlemoncmpayuu. KauecTBEHHbBIE
peaxiuu Ha OeNKu.

JlabopamopHvie onvimul.
N3rotoBieHne Mo1eIu MOJIEKYJIbI
TIIMIUHA.

Onpenenars NpUHAIEKHOCTD
OpPraHUYECKOIr0 COETUHEHUS K
aMHHOKHCJIOTaM Ha OCHOBE
aHaJlM3a COCTaBa €ro MOJIEKYJIBI.
XapakTeprus3oBaTh CBOMCTBA
AMHHOKHCIIOT KaK aM(pOTEPHBIX
COCIMHECHUM.

Pasnuuare peakuyuu
MOJIMKOHACHCALIUU U
IIOJINMEPU3ALIH.
XapakTepu3oBaTh COCTaB U
CTPOEHHUE MOJIEKYJ, CTPYKTYpPY
U CBOMCTBA OEJIKOB.
WnentudunmupoBats OEKH.
OnuceiBaTh OMOJOTHYECKHE
¢byHKIMM OEIKOB HA OCHOBE
MEXKIPEAMETHBIX CBSI3€H C
OMOJIOTHEH.

I'erernueck [TonsiTe 0 TEHETUYECKOM CBSI3U VYcranaBiauBaTh B3aUMOCBSI3b

ast CBSI3b MEK]1y KJIacCaMu yIJIEBOJOPOIOB, ME¥K]ly COCTaBOM U CTPOCHHUEM

MEXKIY KHUCJIOPOJI- U @30TCOJICPKAITUX MOJIEKYJI U CBOMCTBAMHU

KJIaCCaMH coenuHeHun. Minmocrpanus IIPEACTABUTENIEH

OpraHu4ecK TEHETUYECKOM CBSI3U Ha MpUMEpPE YTJIEBOJOPOIOB, KUCIOPO- U

170: OPraHUYECKUX COCTUHEHUMN a30TCOJEPKAUX COCTUHEHU.

COEJIMHEHU I Pa3JIMYHBIX KIJIACCOB, COJIEPIKALLNX J1BA Ocyl1ecTBIATh ypaBHEHUS

aroMa yriepozaa peaknuii, WITIOCTPUPYIOIINAX

TEHETUYECKYIO CBS3b MEXKIY
MPEICTaBUTEISIMHU
YIJIEBOAOPOAOB, KUCIOPOA- U
a30TCOJEPKAIUX COCTUHEHHU.
[ToHrMaTh B3aMMOCBSA3b MEKTY
HEOPraHUYECKUMHU 1
OPraHUYECKUMU BEILIECTBAMHU

Ilpa WNnentuduxanus opraHndeckux [IpoBoauTsh, HabMOIATE U

Kmu COCJIMHEHU I OIMMCHIBATh XUMUYCCKUMN

uecK JKCIIEPUMEHT 110

as MOJITBEPKICHUIO CTPOCHHUS

pabo U CBOMCTB Pa3IM4YHbIX

ma OpraHM4YCCKHUX

1. COEMHEHNH, a TAKXKE UX

Wnen UJIEHTU(DUKAITIHN C

tdu TIOMOIIHI0 KAYECTBEHHBIX

Kamu peakuuii

i

opra

HHAYE

CKHUX

coen




WHEH
5054

TEMA 4. Opranuveckasi xumusi 1 001ectBo (5 9)

buorexnonorus Pa3Butne GMOTEXHOJIOTUH. OOBACHATH, UTO TAKOE
Hanpasnenust OnoTexHonoruu: OMOTEXHOJIOT U, TeHHAsI
reHHas (reHeTu4ecKas) U KJIeTOuHas UHXEHepUs, KIeTO4Has
uHxeHepus. Kinonuposanue. WH)XXECHEPUs, KIIOHUPOBAHUE.
Hemoncmpayuu. Buneo pparmMeHTsI u XapaxkTepu3oBaTh pojb
CJIaiiibl 10 OMOTEXHOJIOTUU U OMOTEXHOJIOTUHU B PEIICHUU
MMMOOUIIN30BaHHBIM (hepMEHTAM IIPOJIOBOJILCTBEHHOM MPOOIEMbI
Y COXPAHEHUU 310POBbS
YesoBeKa
[Tonnmepsl Knaccugukamus moimmepos. Knaccugumuposats moammepsl
HckyccTBEHHBIE TIOJTUMEPBI: 10 Pa3JIMYHbIM OCHOBAHMSIM.
LIEJUTYJIONT, alleTaTHBIN HICIIK, Pasnuyars nckyccTBeHHBIE
BHCKO3a, LeJI0(aH. MIOJINMEPBI, KJ1acCU(PULUPOBAThH
Lemoncmpayuu. Konnexuus UX U IPUBOJUTH IIPUMEPHI
nosuMepoB. Komnekuus MOJINMEPOB KaXKJOW IPYIIIHI.
CUHTETHUYECKUX ITOJIMMEPOB U VYcraHaBnMBaTh CBSI3U MEXTY
W3JIeIIUN U3 HUX CBOMCTBAMM IOJUMEPOB U
001acTAMHU UX PUMEHEHUS
CuHreTnueckue [Tonmmmepusanus 1 MOJIUKOHIEH AL Pa3znuyars peaknun
MOJINMEPBI KaK CIIOCOOBI MOTY4YEHHUs MOJIMMEPOB. MOJINMEPHU3ALUU U
CuHTeTHYECKHE KaydyKH. IIOJINKOHCHCALIUN, TIPUBOAUTD
[Tonuctupon, TepaoH u IIPUMEPBI 3TUX CITOCOOOB
MOJINBUHUJIXJIOPU KaK MIOJIyYEHUS TIOJIUMEPOB.
MIpeJICTaBUTEIH IJIacTMAacC. OnuceiBaTh CUHTETUUECKUE
CuHTeTHYECKHE BOJIOKHA: KalIPOH, Kay4yKH, IJIaCTMAacChl U
HEIJIOH, JTaBCaH. BOJIOKHA Ha OCHOBE CBSI3U
CBOMCTBa—TIIpUMEHEHUE
Ilpakxmuueckas Pacmo3naBanme mnactMacce u [IpoBoauTH, HAOTIOIATE U
paboma BOJIOKOH OIMCHIBATh XUMUYECKUI

SKCIEPUMEHT T10
WICHTU(PUKAIUY TJIacTMacC U
BOJIOKOH C TOMOIIbIO
Ka4EeCTBEHHBIX PEAKIINI

IMoBTOpeHue u 0000meHne Kypca. [ToaBeneHue HToroB yueoHoro roaa (2 1)




11 kaace

Tema
ypoOKa

OcHoBHoOe coep;kaHHe YPOKA

XapakTepucTHKa OCHOBHBIX
BU/IOB /IEATEJIbHOCTH
o0yuyaromuxcs (Ha ypoBHe
YueOHBIX /1eiicTBHI)

TEMA 1. Ctpoenue Bemects (9 u)

OcHOBHBIE
CBEJIEHUS O
CTPOSHUUN
aroMma

CrpoeHue aToMa: cocTas spa (Hy-
KJIOHBI) ¥ DJICKTPOHHAsI 000JI0YKa.
[Tonsitue o 6uzoronax. [lousrue o
XUMHUYECKOM 3JIEMEHTE KaK
COBOKYITHOCTH aTOMOB C OJJUHAKOBBIM
3aps/IoM Sapa.

Lemoncmpayuu. IlopTpersl
3.Pesepdopna, H.bopa. Buneo-
(dbparMeHThI U claiapl «bobIon
aJApOHHBIN KOJUTAUAEP», «Y pOBHU
CTPOEHMSI BELLIECTBAY

XapakTepru3oBaTh CI0KHOE
CTPOEHHE aTOMa KaK CUCTEMBI,
COCTOSILEH U3 sApa U
AIIEKTPOHHON OOOJIOUKH.
XapakTeprus3oBaTh YPOBHHU
CTPOEHHS BEIIECTBA.
OnuceIBaTh yCTPONCTBO U
paboty Bosbiioro aapoHHOro
KoJu1anjepa




[Tepuoanueck
as cucrema
XHUMHUYECKHXD
JICMCHTOB

. N.
Menneneena u
YYEHHE O
CTPOCHUU aTOMa

DU3NYECKUI CMBICI IPUHSATON B
tabmune J[. 1. Menaeneena
CUMBOJIMKH: [TOPSAIKOBOTO HOMEPA
3JI€MEHTa, HOMepa Neproia U Homepa
rpynibl. [loHaTre o BaJeHTHBIX
anekTpoHax. OToOpa>keHue CTPOCHUS
ANEKTPOHHBIX 000JI0UEK aTOMOB
XUMHUYECKUX AIEMEHTOB C IOMOIIbIO
3JEKTPOHHBIX U 3JIEKTPOHHO-
rpadpuueckux popmyn. O0bscHeHHEe
3aKOHOMEPHOCTEH NU3MEHEHUS
CBOMCTB 2JIEMEHTOB B IIEPUOJAX U
rpymnIax NepruoJIuYecKOr CUCTEMBI
KaK CJIEZICTBHE UX DJIEKTPOHHOTO
CTPOEHHUS. DIIEKTPOHHBIE CEMEICTBA
XUMHUYECKUX IJIEMEHTOB.
Jlemoncmpayuu. Paznuyunbie
BAapUAHTHI IEPUOUUECKON TaOIUIIBI
xumuyeckux ssemenTtoB. [Toptper /I.
N. Menneneesa.
Jlabopamopnvie onvimul.
MopennpoBaHue OCTPOEHUS
MIEPUOINYECKON CUCTEMBI C
ITOMOUIbIO KapTOUYEK

OnuceIBaTh CTPOEHUE
aToMa XMMHUYECKOTO
AJIEMEHTAa Ha OCHOBE €0
MOJIOKCHUS B
nepuonyeckoit cucreme /.
N. Menneneesa.
3anuchIBaTh JIEKTPOHHBIE U
AIIEKTPOHHO-TpauUECcKue
(bopMyIIbI XUMHUYECKHUX
AJIEMEHTOB.

Onpenenars OTHOLICHHE
XUMHUYECKOT'0 3JIEMEHTA K
ONPEAEICHHOMY
JJIIEKTPOHHOMY CEMENCTBY

CranoBieHHe
U pa3BUTHE
MEePUOIUYECKO
ro 3aKOHa U
TEOpPUH
XUMHYECKOTO
CTPOCHUS

[Ipennocbuiku OTKPBITHS
MEPUOINYECKOTO 3aKOHA U TEOPUU
XUMHYECKOTO CTPOCHHUS
OpraHMYEeCKUX COECAMHEHUH. Posb
JINYHOCTH B UCTOPHUH XUMUHU.
3HavyeHHe MPAKTUKU B CTAHOBJICHUU U
Pa3BUTHUU XUMUYECKUX TEOPHUIA.
Lemoncmpayuu. IlopTpersl

. . MenneneeBa u A. M.
byrneposa

IIpencraBisaTs pazBuTHE
Hay4YHBIX TEOPHIl 110 CIUpaIN
Ha OCHOBE TPEX (GOPMYITHUPOBOK
NEPUOANYECKOT0 3aKOHA U
OCHOBHBIX HaIlpaBJICHUI
pa3BUTHS TEOPUH CTPOCHUS
(XMMHYECKOT0, AIEKTPOHHOTO U
IIPOCTPAHCTBEHHOT0).
XapakTepu3oBaTh pOjb
MPAKTUKU B CTAHOBJIEHUU U
pa3BUTUN XUMUYECKOUN TEOPHUH.
XapakTepu30BaTh BKIIA]
POCCHUICKHX YUCHBIX B
MUPOBYIO HayKy. OOBSACHATD,
[I0YEMY MBI MOXKEM FOPAUTHCS
JIOCTHKEHUSIMUA OTEUECTBEHHON
XUMUHU




HNonnas
XUMHYECKas
CBS3b U
HMOHHbIE
KPUCTAJITNYEC
KHUE PEIICTKU

KaTnoHsl 1 aHMOHBL: UX 3apsbl U
KJ1accuuKalus Mo cOCTaBy Ha
IpocTeie U cioxHble. [lonsTue 06
MOHHOM XUMHUYECKOU
cBa3u.MoHHas kpucrammyeckas
pemeTka u (pu3nIecKrue CBOMCTBA
BEILIECTB, UMEIOIINX HOHHYIO
KPUCTAJUIMYECKYIO PELIETKY.
Jlemoncmpayuu. Moaenb HOHHON
KPUCTAJIJINYECKON PELIETKN Ha
[IpUMEpPE XJIOPUJIa HATPHUSL.
MuHepasl ¢ HOHHOU
KPUCTAJUIMYECKON PEIICTKOM.

XapakTepu3oBaTh HOHHYIO
CBSI3b KaK CBSA3b MEXKIY
MOHaMU, 00pa3yOUMMHUCS
B pe3yJbTaTe OTAau WIn
IIpUEMa JIEKTPOHOB
aTOMaMU WIH IpyNIiamMu
aTOMOB.

Onpenensrtob
IIPUHA]JIEKHOCTh HOHOB K
TOW WJIM UHOU Tpymie Ha
OCHOBaHUU UX 3apsija u
COCTaBa.

XapakTepu3oBarhb
buznueckue cBoiicTBa
BEIIECTB C MOHHOU CBSI3bIO

KoBanenTHas
XAMUYECKast
CBSI3b.
ATOMHEIEC U
MOJICKYJISIPHBIC
KPHUCTAJLTNYEC
KHE PEeLETKU

[ToHsTHE O KOBAJIEHTHOM CBA3U.
DIEeKTPOOTPULIATETbHOCTD.
Henonsapuas u nonsspuas
KOBaJICHTHasl CBs3b.KpaTHOCTH
KOBAJIEHTHOM CBSI3U. MexaHnu3Mbl
00pa30BaHMs KOBAJIGHTHOW CBSA3H:
OOMEHHBIH U JOHOPHO-
akuentopHsli. [lonsprocTs
MOJIEKYJIBI KaK CJIEJICTBHE
MIOJIAPHOCTU CBSA3U U T€OMETPUHU
MoutekyJbl. Kpucraimmueckue
PELIETKH BELECTB C KOBAJIEHTHOM
CBSI3bI0 (MOJIEKYJISIPHBIE U
aToMHbI¢). PU3NUYECKHE CBOMCTBA
BEILIECTB, UMEIOIINX aTOMHYIO
WJTU MOJIEKYJISIPHYIO
KPUCTAJUTMYECKYIO PEIICTKY.
Jemoncmpayuu. Monenu
MOJIEKYJIAPHON KPUCTAJUIMYECKOU
PELIETKH Ha IPUMEPE «CYXOTro
JIbJIa» UM NOJaMH aTOMHOM
KPUCTAITINYECKON PEIICTKN Ha
npuMepe anMasa, rpadura wiu
KBapIa.

OmnuceIBaTh KOBaJICHTHYIO
CBSI3b KaK pe3yybTaT
o0Opa3oBaHUs OOIIMX
AIIEKTPOHHBIX TAPHIIN KaK
pE3yJIbTaT ePEKPhIBAHUS
AIIEKTPOHHBIX OpOUTAIICH.
Knaccugpummponartsb
KOBAJICHTHBIE CBSI3U 110
AIEKTPOOTPHLIATETLHOCTH
aTOMOB, YYaCTBYIOLIHX B
00pa3oBaHUM CBSI3H,
KpPaTHOCTHU U CIIOCO0Y

NEPCKPbIBAHUA SJICKTPOHHBIX

opOuTanei.
XapakTepus3oBaTh
busnueckue cBocTBa
BCIIIECTB C KOBAJICHTHOM
CBSI3bIO




Merannuueckas [ToHsiTHE O METATUITMYECKOW CBSI3U U XapakTepuszoBaTh

XUMUYECKas METaJUIMYECKON KPUCTAININYECKON METAJUIMYECKYIO CBSA3b KAK
CBS3b peuierke. PuU3nyYECKUE CBOWCTBA CBsI3b MEXy UOH-aTOMaM U B
METaJIJIOB, 00YCIIOBIEHHBIE UX METaJUIax U CIIaBax
KPUCTAIJINYECKUM CTPOEHUEM. IIOCPEACTBOM
[Ipumenenue metamioB. YepHbie u 00001IECTBICHHBIX BaJICHTHBIX
LBETHbIE MeTayljIbl. CIIJIaBbl. AJIEKTPOHOB.
Ilemoncmpayuu. Mopaenu OOBACHATD STUHYIO TTPUPOTY
KPUCTAJUIMYECKUX PEHICTOK METAJUIOB. | XUMHUYECKUX CBS3EH.
Jlabopamopnvie onvimul. XapakTepHu30oBaTh (pU3HUECKHe
KonctpynpoBanue Mmozaenu CBOIICTBa METAJNIOB

METAJUINYECKON XUMUYECKOUN CBSIA3U

Bonoponnas MesxmodteKyIisipHas u XapakTeprus3oBaTh
XUMHYECKas BHYTPUMOJIEKYJISIpHAsE BOJAOPOIHbIE BOJIOPOJIHYIO CBSI3b KaK
CBSI3b CBSI3U. 3HAUYEHUE BOJIOPOJHBIX 0COOBII BUJ] XUMHUYECKON
CBSI3€U B IPUPOJIE. cBs3u. Paznnuars
Llemoncmpayuu. MEXMOJIEKYJIIPHYIO U
Buneo ¢pparmenTs! u ciaii bl BHYTPUMOJIEKYJIAPHYIO
«CtpykTypa Oenkay. BOJOPOAHYIO CBSI3b.
Jlabopamopnuie onvimoi. PackpeiBath poiib
JlenarypauusOenka BOJOPOJHBIX CBSI3EH B
OpraHu3al1 MOJIEKYJ
OuonoIMMepoB

(OenKOBUHYKJIEHMHOBBIX
KHCIIOT) Ha OCHOBE
MEXITPEIMETHBIX CBA3EH C

ouonorueit

[Tonumepst [Tonyyenue noMMepoB peakusIMu XapakTepru3oBaTh
MTOJIMMEPU3AIUHU U TIOJIMKOH ICHCAIIUH. MOJIMMEPHI KaK
Baxneiine npeacraBuTenu BBICOKOMOJIEKYJISIPHBIE
MJIACTMACC ¥ BOJIOKOH, UX TOJyYeHHUe, COC/TMHEHUSI.
cBolicTBa U mpumeHeHue. [lonstue o Paznuuarte peakiumn
HEOPTraHUYECKHX MOJIMMEPax U X MOJTMMEPU3AITUN U
MpeACTaBUTENH. MOJIMKOHACHCAIUH.
Jlemoncmpayuu. Konnexuuu OnuceiBaTh BaKHEHIIHE
«IInactmacce», «BomokHay. MPEACTABUTENH IJIACTMACC
OO0pa3ibl HeOPraHUYECKUX Y BOJIOKOH U Ha3bIBaTh
TTOJTMMEPOB—BEIIECTB ATOMHOM 00nacT UX MPUMEHEHHS

CTPYKTYPBI




JucniepcHbl
€ CUCTEMBI

[TonsTe o nucniepcHo daze u
JUCIIEPCUOHHOM cpejie.
ArperaTtHoe COCTOSIHHE U pa3Mep
yacTull (ha3bl Kak OCHOBA IS
KJ1accu()UKaLMU TUCTIEPCHBIX
CUCTEeM. DMYJIbCUHU, CYCIICH3UH,
a’pO30JIU KaK rpy0oIUCTIepCHbIE
CUCTEMBbI, UX MPECTaBUTEIH.
30JI1 ¥ Tell KaK
TOHKO/IUCIIEPCHBIE CUCTEMBI, UX
npeacrasureny. [lonarue o
CHUHEPE3UCE U KOAryJISILIUH.
Jlemoncmpayuu. Konnexkuuu
00pas3IoB Pa3INYHbIX JUCIICPCHBIX
cuctem.CHHEpE3HC U KOaryJsius.
Jlabopamopnvie onvimol.
[TonydeHue KOJIJIOUTHOTO pacTBOpa
KYpHHOIO O€JKa, UCCIIeJ0BAaHNE
€ro CBOMCTB € ITOMOIIBIO JIa3€pHOH
YKa3KH ¥ IMPOBEJICHUE €T
nenarypauuu. [lomyuenue
AMYJIbCHH PACTUTEIBLHOTO Maciia 1
HaOII0/IeHUE 32 €€ PACCIOCHHEM.
[Tonyuyenue cycnensuun
M3BECTKOBOT'O MOJIOKA U
Ha0Ir0IeHNE 32 ¢ CeIMMEHTaIuen

XapakTepuszoBaTh
pa3IMYHbIE TUIIBI
JIUCTIEPCHBIX CUCTEM Ha
OCHOBE arperaTHoro
COCTOSIHUS AUCIIEPCHON
a3l ¥ TUCTIEPCUOHHON
Cpebl.

PackpbIBaTh posib pa3UyuHbIX
TUTIOB TUCIIEPCHBIX CUCTEM B
MIPUPOJIE U )KU3HU YEJIOBEKA.
[TpoBoaWTH, HAOIIOIATH U
ONUCHIBATh XUMUYECKUI
SKCIIEPUMEHT

TEMA2. Xumnueckue peakuuu (124)

Knaccud
MKaIIus
XUMHAYECK
UXpEaKIH

v

u

N3omepusarus Kak peakis,
MpoTeKaroias 6e3 H3MEHEHHS COCTaBa
BEIIECTB. AJUIOTPONHS U €€ TPUINHBL.
Knaccudukanus peaxiuii mo
Pa3IUYHBIM OCHOBAHMSIM: TI0 YUCITY U
COCTaBY PEareHTOB U MPOAYKTOB, 10
TerioBoMy dh(dexTy.
TepMmoxumuyeckue ypaBHEHHS
peaKuuid.

Jlemoncmpayuu. PacTBoOpeHHE CEPHOM
KHCIIOTHI 1 aMMUAYHOU CEIUTPHI U
(buKcamus TETIOBBIX SIBJICHUH,
COMPOBOXKIAIOIINX 3TU MPOLECCHI

Onpenensats NPUHAJIEKHOCTD
XUMHUYECKON pEAKIUU K TOMY
WJIM THOMY THUITy Ha OCHOBaHUU
Pa3IMYHBIX TPU3HAKOB.
OTpaxaTh Ha MUCbME
TEIUI0BON AP PexT
XAMHYECKHUX PEAKIUM ¢
MTOMOIIBIO TEPMOXUMUYECKUX
ypaBHeHul. [loaTBepkaath
KOJTMYECTBEHHYIO
XapaKTEPUCTUKY K30- U
SHJIOTEPMUYECKUX PEaKINil
pacueramu 1o
TEPMOXUMHYECKUM
YpaBHEHUSAM




CxopocTh
XUMHYECKHX
peakuui

@DaKkTOphl, OT KOTOPHIX 3aBUCUT
CKOPOCTh XUMUYECKUX PEaKIU:
MPUPO/JIa Pearupyromnx BeIIecTs,
TeMIeparypa, Iiomab
CONMPUKOCHOBEHUS U KOHIICHTPALIHS
pearupyomux BelecTB, HaTuIue
karanu3aropa. [lonsTue o karanuse.
depMeHTHI Kak OMOJIOrHYeCcKre
Kataiau3aTopbl. UHrHOUTOpHI peakiui,
UX 3HaYCHUE.
Jlemoncmpayuu. Bzaumonectaue
COJITHOM, CEPHOU U YKCYCHOM KHUCIIOT
OJIMHAKOBOI KOHIIEHTPAIUU C
OJINHAKOBBIMH KYCOYKaMH
(rpanynamm)
[IUHKA U B3aUMOJEHUCTBHE
OJIMHAKOBBIX KYCOUKOB Pa3HBIX
MeTaJuIoB (MarHus, IIMHKa, XKeje3a) ¢
COJISTHOM KMCIIOTON KaK MPUMEPHI
3aBUCUMOCTHU CKOPOCTH XUMUYECKUX
peaxuii OT IPUPO/IbI BELIECTB.
BzaumopeiictBue pacTBOpOB
TUOCY/b(aTa HaTPHS pa3HO
KOHIICHTPAIlUU U TEMIIEPATYpPhI C
pPacTBOPOM CEPHOM KUCIOTHI.
MonenupoBaHue «KUIISILETO CIOS».
I'eTeporennslii kKaTannu3 Ha MpUMeEpe
paziioKeHusl NepoKcua BoI0poa B
MPUCYTCTBUU JUOKCHIa MapraHIa.
Jlabopamopnvie onvimai.
Hcnons30BaHne HEOPraHMYECKUX
KaTaan3aTopoB (coJiel xemnesa,
MOAMIA KAJIHs) U PUPOTHBIX
00BEKTOB, COIEPIKAIIUX KaTanazy
(cbIpoemsico, kapTodensp), s
pa3NoKeHHs NEPOKCUAA BOAOPOIa

VYcranaBiauBaTh 3aBUCUMOCTD
CKOPOCTU XMMHYECKON peaKiuu
OT MPUPOJIBI PEATUPYIOIINX
BEIIIECTB, UX KOHIICHTPALUU U
TJIOIIA I COMPUKOCHOBEHUS, a
TaKXe OT TEMIIEPATyphl.
PackpsiBath posib
KaTaJn3aTopoB KaK (aKTOpoB
YBEIIMYECHUSI CKOPOCTHU
XUMHUYECKOHN PEaKIuu U
paccMaTpuBaTh HHTHOUTOPHI
KaK «aHTOHHMbI»
KaTaJu3aTopOB.
XapakTepu30BaTh PepMEHTHI
KaK OMOJ0rMYeCcKue
KaTaJanu3aTopbl OSIKOBON
MPUPOABI U PACKPBIBATH UX
POJIb B MPOTEKAHUU
OMOXMMHUYECKHUX PEaKIUi Ha
OCHOBE MEXIPEIMETHBIX
CBsI3el ¢ OMOJIOTHEN.
[IpoBoauTh, HAOIIOAATH U
OITMCHIBATH XUMHUYECKUHN
AKCIIEPUMEHT




O6parumMocTh
XAMHUYECKHUX
peaKkuuid.
Xumudaeckoe
paBHOBECHE U
CIIOCOOBI €ro
CMEILICHUS

Knaccudukanus XuMruueckux
peakuuii o mpusHaKy oOpaTUMOCTH.
[Tonsarue 06 00paTUMBIX PEAKIHIX U
XUMHUYECKOM paBHOBecuu. [IpuHiun
Jle laTenbe u ciocoObl CMEICHHUS
XUMHUYECKOro paBHoBecus. O0miast
XapaKTepUCTHKA PEaKIIMK CHHTE32
aMMHaKa 1 pacCMOTPEHHE YCIOBUIN
CMEILIEHUS €€ paBHOBECHS Ha
MIPOU3BO/JICTBE.

JlabopamopHule onvimul.
Wnmroctpanus npasuna beprosie Ha
MIPaKTUKE: IPOBEJCHHUE PEaKIHil C
o0Opa3oBaHMEM OCaJIKa, Ta3a U BOJBI

OnuceIBaTh COCTOSIHUE
XUMHUYECKOTO PAaBHOBECUS U
mpeyiarath CriocoObl ero
CMEIIIEHUS B HEOOXOUMYIO
CTOpPOHY Ha OCHOBE aHAJIM3a
peakuuu u npuHuumna Jle
[ITarense. IIpoBoaUTS,
Ha0JI0/1aTh U OMUCHIBATD
XUMHYECKUN SKCIIEPUMEHT

IM'uaponus

OO6patumblii 1 HEOOPATUMBII
ruiponu3.[ uaponus coseit u ero
Tunbl. ['UApOIN3 OpraHnuecKux
COEJIMHEHMI B )KUBBIX OpraHU3MaXx.
[TonsiTre 00 PHEPreTHUECKOM
oOMeHe B KJIETKE U POJIU
TU/IPOJIN3a B HEM.

Jlabopamopmvie onvimul.
UcnbiTanne nHANKATOPAMH CPEIbI
pacTBOPOB COJIEH pa3IMYHBIX TUIIOB

Onpenensatb TUI THAPOTIU3A
COJIM Ha OCHOBE aHaJIN3a €€
cocrasa.
Knaccudumuposars ruapoans
COJIEH 110 KATHOHY U AHUOHY.
XapakTepu3oBaTh POJb
TUAPOJIN3a OPTraHUYECKUX
COC/IMHCHUH B OpraHU3Me.
[IpoBoauTh, HAOMIOAATH U
OIHMCHIBATH XUMHUYCCKUH
AKCIIEPUMEHT




OKHUCIIUTEILHO
BOCCTaHOBUTEIL
bHBIC PEAKITUU

(OBP)

CreneHb OKUCIICHHUS U €€
orpezeneHue 1no popmynam
OpraHUYECKUX U HEOPTaHUUECKUX
BemecTB. OKUCIUTENN U
BoccraHoButenu. [TousaTue o
rporeccax OKUCICHUS U
BoccTanoBjeHus. CocTaBiieHue
YpPaBHEHUW XUMUUYECKUX PeaKIui
Ha OCHOBE METO/Ia 3JIEKTPOHHOT'O
Oaytanca.

Jlemoncmpayuu. Bzaumoencraue
LIMHKA C COJISTHOM KUCJIOTOU U
HUTPATOM cepeodpa.
Jlabopamopnvie onvimol.
OKucauTenbHO-
BOCCTAHOBUTEJIbHAS PEAKIIUS U
peaxius oOMeHa Ha puMepe
B3aUMOJICHCTBUS PACTBOPOB
cynbdata menu (1) ¢ xene3om u
pPacTBOPOM HICIOYH

Onpenenstob
OKHCIIUTEIBHO-
BOCCTAHOBUTECIIbLHBIC
peaKIrU KaK MpoLecChl,
MIPOTEKAIOIINE C
W3MEHCHHEM CTEIICHEH
OKHCJICHHUS aTOMOB
3JIEMEHTOB, YYaCTBYIOIIUX
B pEaKIIMH.

PazanuaTth oKHCIUTEIb U
BOCCTAHOBUTEJb, MPOIECCHI
OKHUCJICHUS U
BOCCTaHOBJICHHS.
CocTaBiTh ypaBHEHUS
OBP na ocHOBe MeTOa
AJIEKTPOHHOIO OayiaHca.
[IpoBouTh, HAOIOAATH H
OITMCHIBATH XUMUYCCKUM
AKCIIEPUMEHT

DIIEKTPOIUn3
pacriaBoB U
pacTBOpPOB.
IIpakTrueckoe
pUMEHEHNE
AIIEKTPOJIN3A

XapakTepUCTHKA JIEKTPOJIN3a KaK
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO
npouecca. OcoOEHHOCTH AIEKTPOIN3a,
IIPOTEKAOILEr0 B PACTBOPAX
21eKTpoanTOB. [IpakTHUeckoe
IIPUMEHEHHE DIIEKTPOJIN3a: TIOJTyUYEHUE
rajloreHoB, BOJOPO/1a, KUCIOPOaa,
LIEJIOYHBIX METAJIJIOB U LIEJIOYEH, a
TaK)X€ AJIFOMUHHUS SIIEKTPOJIU30M
pacIuiaBoB U pacTBOPOB COEAMHEHUM
9TUX 3JIeMeHTOB. [loHsATHE O
raJIbBaHOIUIACTUKE, TaJIbBAHOCTET UM,
paduHUPOBAHUY IBETHBIX METAJJIOB.
Jemoncmpayuu. KonctpynpoBanue
MOJIEH dJIEKTpoan3epa. Buaeo
(bparMeHT O TPOMBITTUICHHOU
YCTaHOBKE IS IOJIyYEHUs ATFOMUHUS

OnuceIBaTh 1EKTPOJIN3 KaK
OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIN MPOILIECC.
Paznuuate snextponus
paciijiaBOB U BOAHBIX
pacTBOpOB.
XapakTeprus3oBaTh
MPaKTUYECKOE 3HAUCHHE
AIIEKTPOJIN3a Ha IPUMEpe
MOJIYYEHUS] aKTUBHBIX
METAJIJIOB U HEMETAJIJIOB, a
TaK)Xe Ha puMepe
raJIbBaHOTIACTHKH,
raJIbBAaHOCTETUHU U
paduHUPOBAHUS IIBETHBIX
METaJIJIOB




Ilpakxmuueckas
paboma 1.
Pemenue
AKCIIEPUM
EHTAJIbHBI

X 33124

0 TeMe
«Xumnue
-cKast
peaKIus»

Penrenune sxcriepuMeHTaIBHBIX
3aj7a4 10 TeMe «XUMHYECKas
peaKius»

[InanupoBaTh, IPOBOAUTH,
Ha0JI0/1aTh U OMUCHIBATD
XUMHYECKUN SKCIIEPUMEHT
¢ co0uroIeHreM IPaBUIl
TEXHHUKHU 0€30MacCHOCTH

IToBTOpenue u
000011IeHHE
W3y4EHHOTO

TecTtupoBanue, pelIeHUE 3a/1a4n
BBIITOJIHEHUE YITPAXKHEHUH 110 TEME

Pemate 3a1auu, BBIIOJIHATD
TECTBI ¥ YIIPAKHEHUS 110 TEME.
IIpoBOINUTH OLIEHKY
COOCTBEHHBIX JIOCTHXEHUH B
YCBOCHHUHU TEMBI.
KoppektrupoBaTs CBOM 3HaHHUS B
COOTBETCTBUU C INIAHUPYEMBIM
pE3yJIbTaTOM

TEMA 3.Beuiecrn

a U ux cBoiicTBa (94)

MeTtauibl

dusnyecKue CBOMCTBA METAJIOB.
Jlenenue MeTaJlJIOB Ha TPYIIIHL B
TEXHUKE. XUMHYECKUE CBOMCTBA
METAJUIOB U IEKTPOXUMHUYECKUH PsiJL
HanpsbkeHui. [Tonstue o
METAIJIOTEPMUH (ATFOMUHOTEPMHUS,
MarHueTepMus u Jp.).
Jlemoncmpayuu.
Komnekuusmeranios.
BzaumoneiictBue
KOHIICHTPUPOBAHHOM a30THOU
KHUCIOTHI ¢ Menbto. [lopTper
H.H.BekeroBa

XapakTepHu30BaTh (PU3HUECKHUE
1 XMMHUYECKHE CBOMCTBA
METAJIJIOB Ha OCHOBE
npeacrasiennii 00 OBP u
II0JIO’KEHUSI METAJIJIOB B
AIIEKTPOXUMUYECKOM Py
HaIpsKEHU.

HaGnronate u onuckeiBaTh
XUMHUYECKHH SKCIIEPUMEHT




Hewmeramisr HemeTamisl kak OKMCIIHTEIIH. OnuceiBaTh 0COOEHHOCTH
HemeTamiel kak BOCCTaHOBHUTEIIH. ITOJIO’KECHHUS HEMETAIJIOB B
Psn anexTpooTpunaTenbHOCTH. nepuoanueckon cucreme /1.
Jlemoncmpayuu. Konnekius N. MenaeneeBa, cTpoeHue
HEMETAILJIOB. MX aTOMOB U KPUCTAJIJIOB.
Bcenbimka ueépHoro nopoxa. Xapaktepu3oBaTh 001THE
BrITecHeHHEe raJJoreHoB U3 UX XUMHYECKHE CBOMCTBA
pacTBOPOB APYTMMHU rajiOr€HaMu HeMmeTauioB B ceere OBP u
UX TIOJIOKEHUS B Py
ANEKTPOOTPHUIATEIILHOCTH.
HaGnronaTte 1 onuceIBaThH
XUMHYECKUN SKCIIEPUMEHT
Heopranuyeck KwucnoTel B cBeTe aTOMHO- CooTHOCUTD NIpeICTaBUTENEH
He u MOJIEKYJIIPHOTO yueHus. Kuciaorsl B OpraHUYEeCKUX U
OpraHUYeCcKHUe CBETE TECOPUHU DJICKTPOJIUTHUECKON HEOPraHUYECKUX KHUCIIOT C
KUCJIOTHI aucconuanuu. Kucinors! B cBeTe COOTBETCTBYIOIICH

poTOHHOU Teopuu. O0mue
XUMHUYECKHAE CBOMCTBA KUCIIOT.
Knaccudukanus kucior.
Jlabopamopnuwiii onvim.
HccenenoBanue KOHIEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM M YKCYCHOM
KHMCJIOT KaleJbHbIM METOJIOM IPH UX
pa30aBIeHUH BOJIOM

KJ1acCU(UKALMOHHON IPyMIIOi.
OnwuceiBaTh 00IIKE CBONCTBA
HEOPraHUYECKUX U
OpPraHMYECKUX KUCIIOT B CBETE
TEOPHH JIEKTPOIIMTHIECKON
JUCCOLMALIUY U C TO3ULUU
OKHCJIEHUSI-BOCCTAaHOBJICHUS
KaTHOHA BOJOPO/1a WM aHUOHA
KHCIIOTHOTO OCTaTKa.
Omnpenensatb 0COOEHHOCTH
XUMHYECKHX CBOMCTB a30THOM,
KOHLICHTPUPOBAHHOW CEpHOMN U
MYpPaBbUHOMN KHCIIOT.
ITpoBouTH, HAOIIOAATE U
OOBSCHATD PE3YyIbTATHI
IIPOBEJCHHOTO XUMHUYECKOTO
JKCIIEPUMEHTA




Heopranuyeck OcHOBaHUs B CBETE€ AaTOMHO- OnuceiBaTh HEOPraHUYECKUE
ue u MOJIEKYJISIDHOTO yueHMs. OCHOBaHMUSA B | OCHOBAHHS B CBETE TEOPUU
OpraHUYEeCKHE CBETE TEOPUHU IJIEKTPOJIUTUYECKON AIEKTPOJIUTUYECKON
OCHOBaHUsA nucconuanuu. OCHOBaHUS B CBETE JUCCOLIMALINN.
npoToHHOU Teopun. Kiaccuduxanms XapakTepus3oBaTh CBOMCTBA
OCHOBaHMI. XMMUYECKNE CBOMCTBA OpraHUYeCKHUX U
OpPraHUYECKUX U HEOPraHUYECKUX HEOPraHUYECKUX
OCHOBaHUM. OECKUCIOPOAHBIX OCHOBAHUH B
Jlemoncmpayuu. Konnekius menodeit CBETE MPOTOHHOU TECOPHUH.
Y aMUHOB. B3aumozeiicTesue napos ITpoBoauTb, HAOIIOATH U
KOHLEHTPUPOBAHHBIX PaCTBOPOB ONMCHIBATh XUMUYECKUI
COJITHOM KHMCJIOTBI M aMMHaKa («IbIM AKCIIEPUMEHT
0e3 orus»). [lomydenne ammuaka u
W3YyYEHHUE €ro CBOMCTB.
Jlabopamopuvie onvimsi. [lomyuenue
HEPaCTBOPUMOI'O TMIPOKCUAA U €T0
B3aMMOJECICTBUE C KUCIOTON
Heoprannueck Heopranunueckue amporepHble XapakTepHu3oBaTh
ue u coeAMHEHUs (OKCUIbI U OpraHMYeCcKHe U
OpraHUYEeCKHe THJIPOKCH/IBI), UX CBOMCTBA U HeopraHuyeckrue aM(poTepHbIe
amQoTepHbIe nojryyenue. AMpoTepHbie COEJIMHEHUS KaK BEILECTBA C
COCIUHEHU OpraHUYECKUE COCIUHECHUS HA JIBOMCTBEHHOM (yHKIIHEH.
IpuMepe aMUHOKHCIIOT. [lenTuns! u XapakTepHu3oBaTh CBOMCTBA
IIENITH/THAS CBSI3b. aMHHOKHCIIOT KaK aM(pOTEPHBIX
Lemoncmpayuu. Paznudnble cirydan OpraHUYEeCKUX COCAMHEHUMN.
B3aUMOJICHCTBUS PACTBOPOB COJIEU PackpsIBaTh posib aMUHOKHUCIIOT
AIIOMHHMS CO ILET0YbIO. B OpraHM3al1y )KU3HU Ha
Jlabopamopuvie onvimoi. [lomyuenue OCHOBE MEXKITPEAMETHBIX
aM(OTepHOro rMIPOKCUIA U U3ydeHUe |  CBs3eil ¢ Ouonorueit
€ro CBOMCTB
Conu Krnaccudukanus coneit. XKectkocth XapakTepus3oBaTh col

BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.
[Tepexon kapOoHaTa B
rusipokapOoHar u ooparHo. Obume
XMMHYECKHE CBOWCTBA COJIEH.
Jlemoncmpayuu. Tlomydaenne KECTKOU
BOJIbI U YCTPAaHEHHE €€ KECTKOCTH.

Jlabopamopnvie onvimul.

IIpoBeeHne KaueCTBEHHBIX PeaKLUit

IO OTIPE/ICIICHUIO COCTaBa COJIN

OpTraHU4YCCKUX U
HCOPTraHNYCCKUX KHCIIOTB




Ilpax
muye
ckas
pabo

ma 2.
Pemenne
JKCIepUMeE
HTaJIbHBIX
3aj1a4 I10
TeMe
«BemecTB
a ¥ ux
CBOMCTBa»

Pemenue skcnepruMeHTaTIbHBIX
3a1ad4 1o teMe «BeiecTsa U ux
CBOWCTBa»

[InanupoBaTh, IPOBOAUTH,
HaOJI0/1aTh U OIUCHIBATD
XUMHYECKUN SKCIIEPUMEHT C
cOOJII0ZICHHEeM MPaBUIJI TEXHUKU
0e3omacHOCTH

IToBTOpEHUE 1
0000111EHNE
TEMBbI

TCCTI/IpOBaHI/Ie, PCUICHUC 3aJia4 U
ynpa;xHeHI/Iﬁ 10 TEMC

Pemate 3amaun, BBITOJHATD
TECTHI U YIPaKHEHUS 110
TEeME.

[IpoBOAUTH OLIEHKY
COOCTBEHHBIX JOCTIIKCHUI B
YCBOCHHUU TEMBI.
KoppekTupoBats cBon
3HAaHHUSA B COOTBETCTBUU C
TUTAHUPYEMBIM PE3YJIbTaTOM

TEMA 4. Xumusi u coBpeMeHHoe 00111ecTBO (4 )

Xumuueckas
TEXHOJIOTHS.
IIpoussoxacTso
aMMHaKa u
METaHOoJIa

IloHsTHE O XUMHUYECKON TEXHOJOTHH.

XHWMHMYECKUE PEAKIINHN B
IIPOU3BOJCTBE aMMHAKa U METAHOJIA.
Hayunsle mpuHIHAIIBL, JIeXKaNIME B
OCHOB€ IIPOU3BOJICTBA aMMHAKa U
MeTaHoa.CpaBHEHHE ITUX
IIPOU3BO/ICTB.

XapakTepu30BaTh XUMUYECKYIO
TEXHOJIOTHIO KaK
MIPOU3BOIUTENEHYIO CHITY
o0miecTBa.

OnuchIBaTh XMMUYECKHE
MIPOLIECCHI, JIeXKAIUe B OCHOBE
MIPOU3BOJICTBA AMMHUAKa H
METaHOJ1a, C TTOMOIIBIO POJHOTO
SI3BIKA U SI3BIKA XHUMUH.
YcraHnaBiuBaTh aHAJIOTUU
MEXTY TBYMS TIPOU3BOJICTBAMH.
dopmynarpoBaTh 00IIHe
Hay4HbIE TPUHLUIIBI
XUMHYECKOTO TIPOU3BOJICTBA




Xumudaeckast
I'PaMOTHOCTh
KakK
KOMITOHEHT
oomIei
KYJIbTYPbI
yeJIOBEKa

MapkupoBKa yrmakOBOYHBIX
MaTEepUajIoB, HIEKTPOHUKHU U OBITOBOM
TE€XHUKH, IPOYKTOB IIUTaHMUS,
ATUKETOK 10 YXO.y 32 OJICKIOH.
Hemoncmpayuu. Buneo ¢pparMeHTs U
CJIaliIbl O CTENEHU SKOJOTHUYECKON
YUCTOTHI TOBApa.

Jlabopamopusie onvimul. I3yueHue
MapKUPOBOK PAa3JIMUHBIX BU0B
MIPOMBIIIJICHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB

AprymeHTHpOBaTh
HEOOXOIMMOCTh XMMUYECKON
IPaMOTHOCTH KaK KOMITOHEHTa
00IIeH KyIbTYpBI YeTOBEKa.
YMeTh noiy4arb He0OX0IUMYIO
UH(OPMAIIHIO C MAPKUPOBOK Ha
YIIaKOBKAX Pa3IMYHBIX
HPOMBIIUICHHBIX 1
IIPO/IOBOJILCTBEHHBIX TOBAPOB

IHoBTOpenue u 06000menue Kypca. [lonBeaeHue HTOroB y4e0HoOro roaa

@opMbI OPraHu3amuu Y4eOHbIX 3aHSITHII: YPOK, IIPOEKT, TPaKTHUECKas paboTa,
naboparopHas paboTa, YPOK - JIeJIOBasi UTpa, 3a4erT.

1V. TemaTnueckoe IVIAHUPOBAHHE C YKa3aHHEM KOJHYECTBA YaCoB,
OTBOJMMBIX HA OCBOEHHE KaXKI0il TeMbI

10 kaace
Ne i/l Ha3zpanuepa3sjgesa, TeMbl KoanuecTBouac
OB
TEMA 1. Ilpeamer opranu4eckoil XuMHH.
Teopusi CTpOeHUsI OPraHUYECKUX coeMHeH i (2 1)
1 [Ipeamer opran4ecKo XUMHH 1
2 OCHOBHBIE MOJOKEHHS] TEOPUHU XUMUUYECKOTO CTPOCHHUS 1
TEMA 2. Yr/1eBoa0poabl H UX MPHPOIHbIE HCTOYHUKH (12 U)
3 AJKaHBI 1
4 AJKaHBI 1
5 ATKEeHBI 1
6 AJTKEHBI 1
7 Anxanuensl. Kayuyku 1
8 AJKUHBI 1
9 ApeHbl 1
10 [IpupoIHBIN U MOMYTHBIN ra3sl 1
11 Hedtp u ciocoOsb1 e¢ nepepaboTku 1




12 KameHnnslii yrons u ero nepepaboTka 1
13 [ToBTropenue u o6o0menue o reme «Teopust CTpOSHUST OPraHUUECKUX 1
COEMHEHMH. YTIIEeBOAOPOIBI»
14 KontposbHas padota mo teme «Teopust CTpOSHUSI OPraHUYECKUX 1
COCIMHEHMM. YTIEBOLOPOIBI»
TEMAZ3. KucJsiopoa- u a3orcoaepxaiiye OpraHudecKue
coequHeHus (144)
15 OaHOaTOMHBIE CIIUPTHI 1
16 OaHOaTOMHBIE CIIUPTHI 1
17 MHOroaroMHble CIIMPTHI 1
18 denoun 1
19 AJIbIETHU]IBI U KETOHBI 1
20 KapOoHOBBIE KHUCITOTHI 1
21 Crnoxnbie 3¢upsbl. Kupbl 1
22 VYriaeBoasl 1
23 AMUHBI 1
24 AMHMHOKHUCITOTHL. benku 1
25 ['eneTrueckas CBA3b MEXTy KJIIACCAMH OPTaHUYECKUX COCTMHEHNUN 1
26 Ilpaxmuueckas paboma 1. 1
WNnentudukanus opraHn4eckux coeIMHEeHUN
27 [ToBTOopenue u o6ob1eHne mo Teme «Kucnopon u azorcoaepariue 1
OpPraHUYECKUE COCTUHEHHS»
28 Konmponvnasa paboma 2 no teme «Kucinopos- u a3orcoaepxaiiue 1
OpPraHUYECKUE COCTUHEHHS»
TEMA 4. Opranudeckasi Xumusi 4 001ectso (5 ) 1
29 buotexHonorus 1
30 [Mommepsr 1
31 CuHTeTHYECKHE MTOJINMEPBI 1
32 Ipaxmuueckas paboma 1
33 IToBTOpenue n o6o0IIEHHE KypCa.
34 Peseps 1




11 xkaace

Ne i/ Ha3Banue pa3aesa, TeMbl KoanuyecTBO
4acoB

TEMA 1. Ctpoenue Bemects (9 u)

1 OCHOBHBIE CBEJICHUSI O CTPOSHUH aToMa 1

2 [lepuonnyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB 1

. Y. MeneneeBa u yueHrue 0 CTPOCHUH aTOMa

3 CraHOBJIEHHE U pa3BUTHE NEPUOIUIECKOT0 3aKOHA U TEOPHH 1
XUMHUYECKOTO CTPOCHHUS

4 HonHas XuMu4ecKas CBsi3b M MOHHBIE KPUCTAITMYECKUE PEIICTKH 1

5 KoBanenTHast XuMu4eckas CBs3b. ATOMHBIC H MOJICKYJISIPHBIC 1
KPUCTAIJINYECKHUE PEILIETKU

6 Mertannnueckas XMMUYECKasl CBA3b 1

7 Bognopoanas xumuueckas CBs3b 1

8 [Tonumepsl 1

9 JlucriepcHble CUCTEMBbI 1
TEMA 2. Xumuueckue peakuuu (12 4)

10 Knaccudukanmss XauMUueCKuX peakiuii 1

11 Knaccuukanus XuMHUUecKuX peakuui 1

12 CKOpOCTh XUMHUYECKUX peaKLUi 1

13 OOpaTuMOCTh XUMUYECKUX peakiiii. XMMHUYECKoe paBHOBECHE U 1
CIIOCOOBI €r0 CMELICHUS

14 IM'maponus 1

15 IMaaponms 1

16 OxucnutensHo-BoccTaHOBUTENbHBIEpeak i (OBP) 1

17 DNEKTPOIN3 pacIlIaBoOB U PacCTBOPOB 1

18 [TpakTrueckoe mMpuMEHEHNE AIEKTPOIIU3a 1

19 [TpakTrueckas padota 1. «Pemenne skCiepuMEeHTAIBHBIX 3371a4 110 TEME 1
«XUMHYECKask peaKus»

20 IToBTOpenue n 0600IIeHNEe U3YUYEHHOTO 10 TeMe « XMMHYECKHUE 1
peaxImm»

21 KonTponbnas padota 1 no teme «CTpoeHHE BELIECTB. 1

XI/IMI/ILICCKaﬂpeaKI_II/ISI »




TEMA 3. BemecTtBa 1 ux cBoiicTpa (94)
22 Merasmibl 1
23 Hemeranmist 1
24 Heopranuueckue u opraHn4eCKHUEKUCIOTHI 1
25 Heoprannueckue u opraHnueCKMEOCHOBAHMS 1
26 Heopranunueckue u oprannueckre aMmQpoTepHbIE COCTUHECHHS 1
27 Conu 1
28 [IpakTrueckas padota 2. «Pelienne SJKCepUMEHTAIBHBIX 3a/1a4 110 TEME 1
«BeniecTBa U UX CBOWCTBa»
29 [ToBTOpeHue u 0600mEeHne TeMbl «BelecTBa 1 X CBOKWCTBA 1
30 KonrtponsHas padora 2 o Teme «BemiecTBa u ux cBOHCTBa» 1
TEMA 4. Xumusi u coBpeMeHHoe 00111ecTBO (4 1)
31 Xumunyeckas TexHosorus. [[ponzBoacTBo ammuaka 1 MeTaHoJIa 1
32 XuMUYecKasi [paMOTHOCTh KaK KOMITOHEHT O0IIIel KyJIbTYphI YeIOBeKa 1
33 [ToBTOpenue u 0600meHne Kypca. [loaBeneHue UTOroB yueOHOro roaa 1
34 HToroBast KOHTpOJIbHAs paboTa 1
35 PesepBHOE Bpems 1
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