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IHosicHuTEeNLHAA 3aNIUCKA

PabGouas mnporpamma «Xumuss 10-11 kmacce» cocrtaBieHa Ha ocHOBe IIpumepHoi
nporpamMMsl cpeanero odmero odpasoBanus u [Iporpammer kypca xumun ais 10-11 xmaccos
obmeobpazoBarenbHbIx yupexaeHud auaus YMK Jlynuna B.B.. s peanmmzanuu PaGoueit
POrpaMMbl UCTOJB3YeTCsl y4eOHO — METOAWYECKMHA KOMIUIEKC, BKIIOYAIOMINMN Y4eOHHUKH
Xumus. Yriyonenueii ypoBeHb 10 kiacc. B.B.Epémun, H.E.Ky3pmenko, B.. Tepenuun,
A.AJlpo3noB, B.BJlynun; monm pen. akan.PAH B.B.Jlyauna. M.: [lpoda, Xwummws.
Yrnyonennsiii ypoBenb 11 kmacc. B.B.Epémun, H.E.Ky3pmenko, A.A.JlpozonoB, B.B.JIynuH;
mox pen. akan.PAH B.B.Jlynuna. M.: [lpoda, peKkOMEHIOBaHHBIE K HCIIOJIB30BAHUIO B
o0uieo0pa3oBaTeIbHOM —Tpollecce B O0Opa30BaTENbHBIX  YUPEKACHHSIX, PEATU3YIOIINX
oOpa3oBaTeNnbHBIE MPOTPaMMbI  OOIIEro OO0pa3oBaHUS M HMMEIONMX T'OCYJapCTBEHHYIO
aKKpEIUTALUIO.

Pabouass mporpamMma BkirodaeT Bce TeMbl, npemycmorperabie @I'OC cpemgHero oOmiero
o0Opa3oBaHMs 110 XUMUHU U aBTOPCKOI MporpaMmon yuebHOro Kypcea.

Pabouas mporpamma cocraBieHa B COOTBETCTBUM ¢ [lonmoxkeHneM o mopsiake pa3paboTKHu U
yIBEpXKACHUS pabouux mporpamMMm YydeOHbIX mpeameTroB, kypcoB B MKOVY «Cpenuss
obmieoOpaszoBarenbHas mkomaa NeSy.

B cootBerctBumn ¢ ®I'OC COO, [IpumepHoii nporpamMmmsl u3ydyenue Kypc «Xumus» B 10,11
Kjlaccax H3y4aercsd 1o S5 4YacoB B Hexento. Ha mpoxoxaeHue NporpaMMHOIO Marepuaia
otBoxutcsd 170 yacoB B rox B 10 kimacce u 170 yacoB B roa B 11 kiacce.

Kanengapno — temarudeckoe IuranupoBaHue PaGodeil mporpaMmsbl mpearoyiaraeT Haaudue
MPAKTUYECKUX U KOHTPOJIBHBIX padoT.

10 kiacc: mpakTHyecKux padoT — 10; KOHTPONBHBIX padboT — 4
11 xnacc: nmpaktrueckux padbot — 10; KOHTPOJIBHBIX padoT - 4

KontponbHble pabOThI MPOBOAATCS IMOCTE 3aBEPUICHUS HM3YYEHHUS KOHKPETHOTO paszena.
[Ipeobnanatomeit QGopmoil TEKyIIero KOHTPOJS BBICTYMAeT IHUChMEHHBIM (IIPOBEPOYHBIC
paboThI, TECTUPOBAHKE) U YCTHBIN onpoc (GpOHTATBHBIA U HHAUBUAYAIBHBIN ompoc). Popmoit
poMexyTouHoil arrectauuu i 10-11 kinaccoB siBisieTcs rojoBasi OTMETKA, KOTOPAs SIBISIETCA
cpenHell apudmMeTnyeckoil OTMETKOM 3a Bce 4eTBEpTH. ['ocyaapcTBEHHAs UTOroBasi aTTecTalus
B 11 xnacce nmpoBoautcs B popme EI'D (1o BeIGODPY).



I[Inanupyemblie pe3yabTaThl 0CBOEHHUSI YUeOHOT0 Kypca

JIn4HOCTHBIE pPe3yJIbTAThI:

l. BocHUTaHME PpOCCUMCKOW TIpa)KAAHCKOW MJEHTUYHOCTH: MATPUOTU3MA, YBAXKEHUS K
OreuecTBy, IPOLUIOMY U HACTOALEMY MHOTOHAlIMOHAJIBHOTO Hapoaa Poccun; oco3Hanue cBoei
THUYECKON NIPUHAJUIEKHOCTH, 3HAHUE NCTOPUH, S3bIKA, KYJIBTYpbl CBOETO Hapo/a, CBOET0 Kpas,
OCHOB KYJIBTYPHOT'O Hacleausi HapoaoB Poccuu M 4enoBeuecTBa; yCBOCHUE I'YMAaHHCTHUECKUX,
JEMOKPAaTUYECKUX U TPAJULMOHHBIX [IEHHOCTEN MHOIOHALMOHAJIBHOTO POCCUICKOTO OOIIECTBA;
BOCIIMTAHHUE YyBCTBA OTBETCTBEHHOCTH U J0JTra nepen PonunHoi;

2. hopMHpOBaHKE OTBETCTBEHHOT'O OTHOIICHHS K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00y4aromuXxcsi K CaMOPa3BUTHUIO U cCaMO00pa30BaHUIO HA OCHOBE MOTHBAIMHU K O0YyYEHUIO U
[IO3HAHUIO, OCO3HAHHOMY BBIOOPY U IOCTPOEHHUIO JalbHENIIEH UHANBUYaJIbHOU TPAEKTOPUH
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpe npodeccuii u mpodhecCUOHATbHBIX MPEATOYTCHUIH,
a TaKk)Ke Ha OCHOBE (DOPMHUPOBAHUS YBKUTEILHOTO OTHOILICHHS K TPYAY, PA3BUTHS OMbITA
Y4acTHs B COLMAIBHO 3HAYMMOM TPYIE;

3. dopMHpOBaHHE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM NMPaKTUKH, YUUTHIBAIOILIETO COLIUAIBHOE, KYJIBTYPHOE,
A3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOT'O MHUPA;

4. hopMHUpOBaHNE OCO3HAHHOIO YBAKUTEIBHOIO U JOOPOKETATENLHOTO OTHOLLIEHUS K APYTOMY
YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUI0, KYJIbTYPE, A3BIKY, BEpe, TPaXKIaHCKON MO3ULIUU, K
UCTOPUH, KYJIbTYPE, PEJIUTUH, TPAAULIUSAM, SI3bIKaM, CIIOCOOHOCTH BECTU AUAJIOT C IPYTUMU
JIOJIBMU U JOCTUTATh B HEM B3aWMOIIOHUMAHUS,

5. OCBOEHHE COILMATILHBIX HOPM, ITPAaBHJI TIOBEACHUS, pOJiei U (OPM COIMATbHOM KU3HU B
rpynmnax u cooOIecTBax, BKII0Yask B3pPOCIbIE U COLIMATbHbIE COOOIECTBA; y4acCTHE B IIKOJIHHOM
CaMOYIIPABJIEHUU U OOIIECTBEHHOM KU3HHU B IIpeJIeNax BO3PACTHBIX KOMIIETEHIIMIH;

6. pa3BUTHE MOPAJILHOTO CO3HaHUs, (HOPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
MOBEJICHHS, OCO3HAHHOTO W OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM IOCTYIIKaM

7. QopmMupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIINEHWHM M COTPYIHHYECTBE B
npoiiecce o0pa3oBaTeIbHOM, 00IIECTBEHHO MOJE3HON, YIeOHO-HUCCIIe0BATEIbCKOM, TBOPUECKOM
U IPYTUX BUJIOB JEATEIbHOCTH;

8.¢hopMHUpoBaHHE OCHOB DKOJIOTHYECKOW KYIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO0 MBIIIUIEHUS], pa3BUTHE OIbITA HKOJOTUUYECKH OPHUEHTUPOBAHHOHN peduieKCUBHO-
OLICHOYHOM M MPAKTUYECKOU NEATEIIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

9. oco3HaHUE 3HAUYEHUS CEMbH B KU3HU 4elloBeKa U OOIIecTBa, MPUHATUE LIEHHOCTH CeMEHHOMN
YKU3HHU, YBOKUTEIbHOE U 3a00TJINBOE OTHOILIEHUE K YJIEHAM CBOEH CEMbH;

10. pa3BuTHE 3CTETHUECKOTO CO3HAHUS, TBOPUYECKOHN EATEIIBHOCTH 3CTETUYECKOTIO XapaKTepa.

MertanpeameTHbie pe3yJbTaThl:

1. ymeHHe caMOCTOATENBHO ONPEEIIATh LIeTM CBOEro 00Y4YeHHUsl, Pa3BUBaTh MOTUBBI U HHTEPECHI
CBOEH MM03HABATEIbHON JESITENbHOCTH;

2. yYMEHHME CaMOCTOSTENIbHO IUIAHUPOBaThb MyTH JIOCTHKEHUs IeJiel, B TOM YHCIe
anbTepHATUBHBIE, OCO3HAHHO BbIOMpaATh Hanbosee 3pPeKTUBHBIE CIOCOOBI pEeHICHHS yYEOHBIX U
MIO3HABATEJIbHBIX 33/1a4;

3. yMeHHUE OCYIIECTBIATh KOHTPOJIb CBOEH AESITETbHOCTH B MPOLIECCE TOCTUKEHUS pe3ybTaTa,
ONpeneNniaTh CrnocoObl JEHCTBHH, KOPPEKTHpPOBATH CBOM [JEHCTBHS B COOTBETCTBUU C
W3MEHSIOIIEHCS CUTYyallue;

4. yMeHUe OIIEHUBATh MPABUIIBHOCTD BBIMOJIHEHUS Y4eOHOH 3a1a4H, COOCTBEHHbIE BO3MOKHOCTH
€€ pelIeHMUs;

5. BIaJieHUe OCHOBAaMM CaMOKOHTPOJISl, CAMOOLIEHKH, MPHUHATUS PEIICHUH W OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOMN U MO3HABATEIbHON JESATENIbHOCTH;



6. yMeHue ompenensTh MOHSATHS, CO3AaBaTh OOOOIIEHUS, YCTaHABIMBATH AaHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHHS U KPUTEPUH JUIsS KilacCHU(pUKaLUH,
YCTaHABIIMBATh MPHYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYKIEHUE W JIeNaTh
BBIBO/IBI;

7. yMEHHE CO3/1aBaTh, IPUMEHATh 3HAKU U CUMBOJIbI, MOJICTTH M CXEMBI JISl PEIICHUS YIeOHBIX U
MO03HABATEJIbHBIX 33/1a4;

8. CMBICIIOBOE UTEHHUE;

9. yMeHHe OpraHu30BbIBaTh Yy4eOHOE COTPYAHHUYECTBO M COBMECTHYIO JAEATEIBLHOCTD C YUUTEIEM
U CBEPCTHUKAMHU; paboTaTh MHIWBUIYaIbHO U B TpymIe; GOpMyIHpPOBaTh, apTYMEHTHPOBATh U
OTCTauBaTh CBOE MHEHUE;

10. yMeHHME OCO3HAaHHO HCIIOJI30BATh PEUYEBBICE CPEACTBA B COOTBETCTBHHM C 3aJladyeid
KOMMYHUKAIIMH; BJaJI€HUE YCTHOM W TNHCbMEHHOH pPEYbl0, MOHOJOTHYECKOW KOHTEKCTHOM
peubio;

11. dbopmupoBaHHe ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH WCIIOJIB30BaHUS MH(POPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TexHosorui (nanee WMKT- kommereHuuu); pa3BUTHE MOTUBALUU K
OBJIAJICHUIO KYJIbTYpOH aKTUBHOIO TIOJIb30BAaHUS CJIOBApPSIMU U JPYTUMU [OMCKOBBIMU
CUCTEMAaMH.

IIpeameTHbIE pe3ybTATHI

B pesynpraTe wu3ydeHus yueOHOro mnpeamera «XHUMHS» HAa YpOBHE CpEIHEro oOIero
o0pa30BaHMs BBITYCKHUK Ha YIIIYOJICHHOM YPOBHE HAYIUTCS:

— packpbIBaTh Ha MpHUMEpPax poJib XUMUU B (DOPMUPOBAHHHM COBPEMEHHON HAyYHOU KapTHUHBI
MHpa U B MPAKTHYECKOW ACATEIHHOCTH YEJIOBEKA, B3aMMOCBS3b MEXAY XUMHEH W JIPyruMU
€CTECTBEHHBIMU HAayKaMU;

— COIOCTAaBJISATh UCTOPUYECKUE BEXU PA3BUTHUS XUMUU C UCTOPUUYECKUMU MEPUOJTAMH PA3BUTHUS
MIPOMBILIIEHHOCTH M HAyKW ISl MPOBEACHUS aHallM3a COCTOSHMS, NyTeW pa3BUTHUS HAyKU U
TEXHOJIOTHIL;

— aHaAJIM3UPOBATh COCTAB, CTPOEHUE W CBOMCTBA BEIIECTB, MPUMEHSIS MOJOKEHUSI OCHOBHBIX
XUMHUYECKUX TEOPUN: XMMUYECKOTO CTPOEHHS opraHudeckux coeauHeHuid A. M. Bytieposa,
CTPOEHHUSI aTOMa, XUMHUUYECKOU CBSA3H, DIEKTPOIUTHUECKON JUCCOLMAIIMN KUCIOT, OCHOBAHUM U
COJIEH, a TAK)KE YCTAHABJIMBATH MPUUMHHO-CIEACTBEHHBIE CBSI3U MEXK/y CBOMCTBAMHU BEIIECTBA
U €0 COCTaBOM U CTPOEHUEM;

— TPUMEHSTh TpaBUiia CUCTEMATUYECKOW MEXKIYHApOIHOM HOMEHKJIATYpPhl KaK CpEeICTBA
pa3nuyYeHus U UACHTU(UKALIUY BEIIECTB 110 UX COCTaBY M CTPOCHUIO;

— COCTaBJISITh MOJEKYJISIPHBIE M CTPYKTYpHBIE (POPMYIJIBI HEOPTAaHMUYECKUX W OPTaHMYECKHX
BEUIECTB KaK HocuTened wuHpoOpMalMu O CTPOSHUHM BEUIECTBa, €ro CBOWCTBAX U
MPUHAJICKHOCTH K OMPEACIICHHOMY KJIAaCCy COEUHEHHI;

— OOBSCHATH MPUPOY U CIIOCOOBI 0OOPA30BaHUSI XUMHUYECKOM CBS3U: KOBAJCHTHOMN (MOJISIPHOM,
HETIOJISIPHOW), MOHHOM, METaJUTMYECKOM, BOJOPOTHON C IENbI0 OMpeNeNeHUs XUMUYECKOU
aKTHBHOCTH BEIIIECTB;

— XapakTepu3oBaTh (PU3MUECKHE CBOMCTBA HEOPTaHUYECKHUX M OPraHMYECKUX BEIIECTB U
yCTaHABIMBATh 3aBUCUMOCTb (DU3MUYECKUX CBOMCTB BELIECTB OT THIA KPHUCTAJUIMYECKOU
peIIeTKY;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XMMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTMHEHHM, BBICIITUX OKCHIOB M THAPOKCHJIOB;

— MPUBOJUTH MPUMEPHl XUMUYECKUX PEAKIUN, PACKPHIBAIOIIMX XapaKTEPHbIE XUMUUYECKHE
CBOWCTBA HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB H3YYEHHBIX KJIACCOB C IMEJNbI0 HX
UICHTH(PUKAIIIN U 00bICHEHUS 001aCTH IPUMEHEHUS;

— ONpeAeNsITh MEXaHW3M pPEaKIMH B 3aBHCHUMOCTH OT YCIOBUU TPOBEACHUS PEAKIUH H
MIPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIIUI Ha OCHOBE THUIIA XMMHUYECKOMN
CBSI3U M aKTUBHOCTHU PEareHTOB;



— YCTaHaBJIMBAaTh 3aBHCHUMOCTh PEAKIIMOHHOW CHOCOOHOCTH OPraHWYECKHUX COCAMHEHUH OT
XapakTepa B3aUMHOTO BIHMSHHUS aTOMOB B MOJIEKYJIaX C LEJBIO NPOTHO3UPOBAHUS MPOAYKTOB
peakuuu;

— YCTAaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMMUYECKON PEAKLMH M CMEUICHHS XUMHUYECKOTO
paBHOBECHs] OT PA3JIUYHBIX (DAKTOPOB C IEJIbI0 OINpPENEICHUS] ONTUMAIBHBIX YCIOBHI
IIPOTEKAHNS XMMUYECKUX IPOLIECCOB;

— YCTaHaBJIUBaThb I'€HETUYECKYIO CBA3b MEKIY KJIACCaMU HEOPraHMYECKUX U OPraHMYECKHUX
BEIIECTB ISl 0OOCHOBAHMS NMPUHLUUIHAIBLHON BO3MOXKHOCTU IOJTYYEHHUS HEOPraHUYECKHX U
OpPraHWYECKUX COCIMHEHMM 3aJaHHOIO COCTaBa U CTPOCHUS;

— [oa0MpaTh peareHThl, YCIOBUS U OINpelNeNATh MPOAYKThl PEAKIMH, MO3BOJSIOIINX
peanu3oBaTh  J1aOOpaTOpHBIE W  MPOMBIIUICHHBIE CHOCOOBI  ITOJYYEHHUS  BaXKHEUIINX
HEOPraHUYECKUX U OPraHUYECKHUX BELIECCTB;

— OINpPENENATh XapaKTep Cpelbl B pe3yibTaTe I'MAPOJIM3a HEOPraHMYECKUX U OPraHU4EeCKUX
BEUICCTB M IPHUBOAUTH IPUMEPBI T'MIPOJIM3a BEIIECTB B IIOBCEIHEBHOM JKM3HM YEJIOBEKA,
OMOJIOTUYECKUX OOMEHHBIX MPOIECCAX U MPOMBIIIJICHHOCTH;

— IPHUBOJUTH IPUMEPBl  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEakUUid B  IPHUPOIE,
IIPOU3BOJCTBEHHBIX MPOLECCAX U KU3HEACATEIBHOCTH OPTaHU3MOB;

— 000CHOBBIBAaTh NMPAKTHUYECKOE UCIOIb30BAHNE HEOPTaHUUYECKUX U OPIraHUYECKHUX BEIIECTB U
UX peakUuil B IPOMBIIIIEHHOCTH U OBITY;

— BBIIIOJIHATH XMMHUYECKHUN SKCIIEPUMEHT 110 PACIIO3HABAHUIO U NIOJyYEHUIO HEOPraHUUECKUX U
OpPraHWYECKUX BEIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCAM COCAMHEHUM, B COOTBETCTBUHU C
IpaBUJIAMU U NpHeMaMH Oe30nacHoil paboThl ¢ XMMUYECKHMMHU BELIECTBAMHU U J1a00OpaTOPHBIM
o0opynoBaHUEM;

— IPOBOJUTH PacyeThl Ha OCHOBE XMMMUYECKHX (POPMYJT M YpaBHEHUI peakiuil: HaxOxIeHue
MOJICKYJISIPHOM (POPMYIIBI OPraHUYECKOTO BEMIECTBA MO €ro IUIOTHOCTH W MAacCOBBIM JIOJISIM
JJIEMEHTOB, BXOJAIIMX B €r0 COCTaB WJIM 10 NMPOAYKTaM CrOpaHUs; PacyeTbl MacCOBOM JOJIU
(Maccpl) XUMHYECKOTO COCMHEHHUSI B CMECH; pacueThl Macchl (00beMa, KOJIMYEeCTBA BEIIECTBA)
IIPOAYKTOB PEAKIMU, €CIM OJHO W3 BEIIECTB JAHO B M30bITKE (MMEET MPUMECH); pacueThl
MaccoBOW WJIM OOBEMHOHM [0JIM BBIXOJA NMPOJYKTa PEaKUUU OT TEOPETUYECKH BO3MOKHOIO;
pacueTbl TEmaoBOro »3(dexTa peakiuu; pacueTbl OOBEMHBIX OTHOILIEHHH Tra3oB Npu
XUMHUYECKHUX PEaKIusiX; pacyeTbl Macchl (00beMa, KOJMYECTBA BEIECTBA) MPOJAYKTA PEaKIIUH,
€CJIM OJTHO U3 BEILECTB JJaHO B BUJIE PACTBOPA C OIIPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA;

— HCIOJB30BaTh METO/bI HAYYHOI'O IO3HAHUSA: aHAIU3, CUHTE3, MOACIIUPOBAHUE XUMUYECKUX
MIPOLIECCOB U SIBJICHUM MpU pelIeHuU y4eOHO-UCCIIeIOBATEIbCKUX 3a/1a4 110 U3YYEHUIO CBOWCTB,
CIOCOOOB MOJYYEHHSI U PACIIO3HABAaHUSI OPraHUUECKUX BEIIECTB;

— BJaJeTh MpaBWIaMH Oe30MacHOro oOpalleHus C €JKUMH, TOPIOYMMHU M TOKCHYHBIMH
BEIIECTBAMH, CPEJCTBAMU OBITOBOM XUMHUU;

— OCYILECTBJIATh IMOMCK XUMHYECKOM HH(OpMalMM MO Ha3BaHUAM, UAEHTH(]UKATOpaMm,
CTPYKTYpPHBIM (hOpMYyJiaM BELIECTB;

— KPUTUYECKH OLIEHUBATh U UHTEPIIPETUPOBATh XUMUYECKYIO HH(POPMAIIHIO, COAECPKAIILYIOCS B
COOOIIEHUAX CPEACTB MaccoBoW HHpopmaiuu, pecypcax VHTepHeTa, Hay4yHO-NOMYJSPHBIX
CTaThsIX C TOUKH 3PEHUSI €CTECTBEHHO-HAY4YHON KOPPEKTHOCTHU B LIEJISAX BBISIBICHUS OMIMOOYHBIX
CyXJleHUH 1 (opMHUPOBaHUS COOCTBEHHOM MO3UIINU;

— HaxOJIUTh B3aMMOCBS3H MEXIY CTPYKTYpOl U QyHKIMEH, IPUYUHON U CIEICTBUEM, TEOpHEH
U (akTaMH MpH aHajIu3e MPOOJIEMHBIX CUTyalluii U 0OOCHOBAaHUHM MPUHMMAEMBIX pEIIeHUI Ha
OCHOBE XMMHUUECKUX 3HAHHII;

— MPEJCTaBIIATh MYTHU PelIeHHs TI00aTbHBIX MPOOJIeM, CTOALIMX Iepe] YeIOBEYeCTBOM, U
MEPCIEKTUBHBIX HANPABICHUNA PA3BUTHS XMMHYECKUX TEXHOJIOTHH, B TOM YHCJIE TEXHOJOTHU
COBPEMEHHBIX MAaTE€pPHAaJIOB C PA3TUYHON (PYHKIIMOHAIBHOCTHIO, BO30OHOBISIEMBIX HCTOYHUKOB
CBIPBS, IEpepadOTKU M YTHIIU3ALMU TPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

BhInmyckHUK Ha yriiyOJI€HHOM YPOBHE MOJIYYUT BOZMOXKHOCTh HAYIUThHCS:



— (hopMyIHPOBATH 11€JIb UCCIIEAOBAHMSI, BBIIBUTATH U MIPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bI
O XMMHMUYECKMX CBOMCTBAaX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTH
BCTYNAaTh B XUMUYECKUE PEAKIIMH, O XapaKTEPE U NPOAYKTAX Pa3INYHbIX XUMUYECKUX PEaKLU;
— CaMOCTOSITEIbHO IIAHUPOBATH U MPOBOJUTH XUMHUECKUE HKCHEPUMEHTHI C COOIIOAECHUEM
npaBuiI 0€30MacHON PabOTHI C BEIIECTBAMU M Ja0OPAaTOPHBIM 000PYIOBaHHEM;

— HHTEPIPETUPOBATh JAHHBIE O COCTAaBE M CTPOCHHMM BEIIECTB, IOJYYEHHBIE C ITOMOIIBIO
COBPEMEHHBIX (PH3UKO-XMMUYECKUX METOJIOB;

— OIHUCBHIBATH COCTOSIHME DJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX MPEJCTABICHUH O CTPOSHHHM aromMa Ui OOBACHEHHS pPEe3ylIbTaTOB
CIIEKTPAJILHOI'O aHAJIN3a BEIIECTB;

—  XapaKTepu30BaThb pOJIb  A30TOCOAEPXKALUX TETEPOLMKINYECKUX  COEIMHEHUH W
HYKJIEMHOBBIX KHCJIOT KaK BaKHEUIINX OMOJIOTMYECKU aKTHUBHBIX BEIECTB;

— [IPOTHO3UPOBATh BO3MOYKHOCTb ITPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI



Conepixxkanue yueOHOTro Kypca

OCHOBBI OpraHnyecKoil XuMHUH
OcHoOBHBIE OHATHSI OPTAHUYECKOH XUMHUH.

[losiBieHHe M pa3BUTHE OPraHMYECKOM XUMHUM Kak Hayku. lIpenmer u 3HaueHue
OpPraHMYECKON XUMUU. MeCTO U 3HaYeHHE OPraHU4eCKON XMMHUH B CHCTEME €CTECTBCHHBIX HAYK.
[TpuunHbl MHOrooOpa3us OpraHUYECKUX BELIECTB. YTIJEPOIHBIH CKEJIeT OpraHuYecKou
MoJekyibl. KpaTHocTh Xumuueckoil ¢Ba3u. OCOOCHHOCTh XMMUYECKMX PEAKLUH OpraHMYeCcKUuX
COCIUHEHUN.

CrpykTypHass Teopus OpPraHMYECKMX COCIUHEHMHI. XHWMHUYECKOE CTPOEHUE KakK IOPAIOK
COEIMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIEHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPUU
XUMHUYECKOI'O CTPOEHHUsl OpraHmdeckux coeauHeHuit A. M. byrnepoBa. 3aBuCMMOCTb CBOWCTB
BEILECTB OT XUMHUYECKOI0 CTPOEHUSI MOJIEKYJL. Mi3oMepust U U30MepBI.

Knaccuukanuss oOpraHMYecKuX COCOUHEHUH. YTIEBOAOPOAbl W HX (YHKUHMOHAIbHbIC
npousBojHble. [lonsaTHe o ¢pyHKkuMOHaNBHOU rpymnme. ['omonorus. IlpuHnmnel knaccupukanuu
OpraHMYEeCKUX coenuHeHui. CucreMarnyeckass MEXAYyHapoJHas HOMEHKJIATypa W MPUHIMIIBI
00pa30BaHUs Ha3BaHUH OPraHUYECKUX COCTUHEHUH.

Jemoncrpanuun. 1. Paznoxxenue caxapa. 2. Koiiekuus OpraHMuecKux BELIECTB U MaTEPUAJIOB.
3. Moaenu opraHu4eCKMXMOJIEKYI.

YrieBoaopoasl

Auaxkanbl. CTpoeHHe MOJIEKY/bl MeTaHa. ['omonornueckuit psi ankaHos. ['omonoru. M3zomepus
Y HOMEHKJIATypa ajnkaHoB. PU3NYECKUE CBOMCTBA AJIKAHOB M 3aKOHOMEPHOCTU MX W3MEHEHHS.
XuMHUUECKHe CBOMCTBA (HA IpUMEpe METaHa U 3TaHa): PEaKIMU 3aMelleHus (TaloreHUpoBaHue),
JETUAPUPOBAHMS KAK CIIOCOOBI MOJIyYEHHs] BaXKHEHIINX COCAMHEHUI B OPraHUYEeCKOM CHHTE3E,
TrOpeHHEe MeTaHa KaK OJUH M3 OCHOBHBIX HMCTOYHHMKOB TE€IUIa B IPOMBIIIJICHHOCTH U OBITY,
nuposm3. HaxoxneHue B npupoje U MpUMEHEHHE ankaHoB. [IoHATHE 0 UKIOAIKaHaX.
Aakenbl. CTpoeHHE MOJEKyNIbl JTWieHa. ['omonmornueckwii psin ankeHoB. Homenkiarypa
aJKeHOB. M30Mepus yriaepoIHOTO CKeJleTa U MOJIOKEHUSI KPaTHOM CBSI3U B MOJIEKYJIaX AJIKEHOB.
duznyeckue CBOMCTBA alKEHOB. XHMMHYECKHE CBOMICTBa (Ha NpuUMepe 3TUJIEHA): peakluu
npucoeANHEeHNs (TaJoreHupoBaHue, THApUPOBaHNe, THIpaTallks, THIPOraIor€HHPOBAHNE) KaK
croco0 monydeHus: (PYHKUHMOHAIbHBIX MPOM3BOJHBIX YIJIEBOJOPOAOB, TropeHMs. Peakiun
IIPUCOEANHEHN K roMosioram tuieHa. [Ipasuino MapkoBuukosa. [lonumepunsanus sTuneHa Kkak
OCHOBHO€ HAIIPaBJICHHE €ro MCIOIb30BaHUsA. [lonMaTHIeH Kak KPYNMHOTOHHAKHBIM IPOIYKT
XUMHYECKOr0 Mpou3BoJcTBa. [lodyueHue sTuiaeHa B INPOMBIIUIEHHOCTH (JETHAPUPOBAHHE
3TaHa) U B JJabopaTopuu (neruaparanus staHona). [lpumenenune stuinena.

AuxkaaueHbl M kaydyyku. [loHstue o0 ankagueHax Kak yriieBOJOPOAAX C ABYMs JIBOMHBIMH
cBsa3smu. [lonumepusanus auBuHmIa (Oyraauena-1,3) kak cnoco0 Moy4eHUs CUHTETHYECKOTO
Kaydyka. HaTypanbHbIi W CHHTETHMYECKMH Kaydyku. Bynkanuzanmsa kaydyka. Pesuna.
[TpuMmeHeHne KaydyKa U pE3UHBI.

Auxunbl. CTpoeHHME MOJEKYJbl aneTuieHa. ['omonornueckuil psn ankuHoB. HomeHknarypa
AIKUHOB. 30Mepusi yriepogHOro CKeseTa U MOJIOKEHHsI KPaTHOM CBSI3M B MOJIEKYJIE AJIKMHOB.
dusnueckue CBOICTBAa aJKWHOB. XMMHUYECKHE CBOWCTBA (Ha MpHMEpe aleTUJIeHAa): peakiiu
pUCcOeANHEHUs (TaloreHUpoBaHUE, THIPUPOBAHUE, THApATALMs, THIPOraJOreHUPOBAHNE) KaK
Croco0 TMONy4YeHUs TOJMMEPOB M JPYIMX IOJIE3HBIX IPOJYKTOB, TOPEHHE alleTUJeHa Kak



MCTOYHUK BBICOKOTEMIIEPATYpHOTO IIJIAMEHH I CBApKU U PE3KU METaIOB, JUMEpU3alsl U
tpumepuzauus. [Tonyuenune anerunena. [Ipumenenue aneruneHa.

Apenbl. beH3051 Kak NpeacTaBUTENb ApOMATUUYECKUX YIiIeBOAOpoaoB. CTpoeHue MOJIEKYJIbl
Oenszona. dusnueckue cBoicTBa OeH30ila U Toilyosa. XHMMHUYECKHE CBOMICTBAa: peakluu
3aMelIeHus] B OEH30JIbHOM KOJIblie (TaJOT€HHpPOBAaHUE, HHUTPOBAHHUE, ATKUIMPOBAHUE) Kak
Croco0 MoJy4yeHUs XMMHUYECKUX CPEICTB 3allUThl PACTCHUM, MPUCOECTUHEHUS (TUIPUPOBAHHE)
KaK J0Ka3aTelIbCTBO HEMPECIbHOIO XapakTepa OeH30/1a, peakiuy 3aMelieHus] B OOKOBOM 1ienu
(Ha mpuMepe TOoJIyoJIa), TOPEeHus, OKUCIIeHus Toiayosna. [Ipumenenne 6eH3051a 1 ero roMOJIOTOB.
HemoncTpauuu. 4. bpomupoBaHue rekcaHa Ha cBery. 5. 'opeHue merana, 3TUJIeHa, alleTUICHA.
6. OTHOIIEHNE METaHa, STWJICHA, alleTUIeHa U OeH30Jla K pacTBOpaM IepMaHraHata Kaius U
Opomuoi Boje. 7. Ilonydyenuwe »TwieHa peakuuen Ieruiparalud 3TaHOJa, aleTUiIeHa —
TUIPOJIN30M KapOuaa KalbLus.

JlabopaTopusbie onbiTbl. 1. CocTtaBineHue Mozeneil ajkaHoB. 2. B3zauMmonelicTBue alKkaHOB C
opomom. 3. CocTaBieHre MojIeTieil HeTpeAEeNbHBIX YIIIEBOJOPOIOB.

Konrpoabnas padora Ne 1. «YrineBogopoas».

Kucaopon- u azorcoaepskamue OpraHu4ecKue coeJuHeHHs

Cnuprtel. Knaccudukanusi, HOMEHKIAaTypa, HW30MEpHs CHHPTOB. [ OMOJOTHYECKHH psin
IIPEACIBHBIX OJAHOATOMHBIX CHUPTOB. METaHOII M 3TaHOJ KAaK IPEICTABUTEIN IPEAEIbHBIX
OJIHOATOMHBIX crupTOoB. PU3HUecKue CBOWCTBA CNIUPTOB. XUMHUECKHUE CBOWMCTBA (Ha MpUMEpe
MeTaHojJa M JTaHoja): B3aWMOJAEWCTBHE C HAaTPUEM Kak CIOCO0 YCTAaHOBJIEHUS HaJIUuus
THJIPOKCOTPYIIbI, peakiysi ¢ IajJoreHOBOJOPOJAaMM KaK CIIOCOO IMOJydeHHs pacTBOpUTENeH,
JeruapaTalus Kak CIoco0 MOJIy4YeHUs STHIEHA, peaklus TOpeHUs (CIUPThl Kak TOIUIUBO),
oKHcleHue B anpaerui. Ilonydyenune MetaHosa U3 CUHTE3-ra3a U 3TaHoja (OpoKeHHUEe IIIFOKO3bI,
rUJpaTanys 3TUICHA, IEI0YHOM TuApoIn3 rajoreHstana). IlpumeHnenune mMeraHosna U 3TaHoJa.
DU3NO0JIOTUYECKOE JEHCTBUE METAHOJIA U 3TAHOJIA HA OPTaHNU3M YEJIOBEKa.

OTUJIEHITIMKONb WM TIUIEPUH KaK MPEACTaBUTEIM MpPEIeiIbHbIX MHOTOaTOMHBIX CIIUPTOB.
ITonmy4yeHnue STUICHIVIMKOJIS OKHCIEHHEM ATHJIEHA BOJHBIM PAacTBOPOM II€pMaHraHaTra KaJus.
®usnyecKkue CBOWCTBA ATWICHITIMKOISA M TIMLEpPUHA. XHMHYECKUE CBOKWCTBA MHOTOATOMHBIX
CIIUPTOB: PEAKIIMHU C HATPUEM, TATION€HOBOJOPOIaMH, a30THOM KUCIOTOW. HuTpornuuepus u ero
pasnoxenue. KauecTBeHHas peakuus Ha MHOTNOAaTOMHBIE CHUPTBI U €€ NPUMEHEHHE MJId
pacro3HaBaHMs TIIMLEPUHA B COCTAaBE KOCMETMYECKUX CpelcTB. IIpakThueckoe NpUMEHEHHE
STUJICHTIIUKOJIA U TIIMLEPUHA.

®enoa. Crpoenue MoJekyiasl (enona. dusnueckue cBoiicTBa (eHona. BzaumHoe BiusHUE
aTOMOB B MoJIeKyJe (peHona. XMMHUYEeCKUe CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THAPOKCUIOM
HaTpus, OpomMoMm, pa30aBieHHON a30THOM Kuciaoroil. deHosopopManbaeruaHas CMoa.
KauectBennsie peakiiuu Ha ¢enou. [Ipumenenue denona. TOKCUUYHOCTH QeHOMA. ANBACTUIB U
ketoHbl. KapOoHunbHas u ampaerugHas rpynnbsl. HomeHknaTypa anbAerujoB U KETOHOB.
Mertanans (popmanbiaerus) M STaHad b (aleTalbIeTHa) KaK TPEeACTaBUTEIN MpPeebHBIX
aNbIeruioB. AILIETOH KakK IpEeACTaBUTENb KETOHOB. (PDU3MuUecKne CBOWCTBA allbJETHJIOB U
KETOHOB. XMMHUYECKHUE CBOMCTBA (peakiysi OKUCICHUSI B KUCIOTY U BOCCTAHOBJICHHUS B CIIUPT).
KadecTBeHHbIE peakUuMu Ha albJAECTHAHYI0 Tpynny (peakuus «cepeOpsiHOro 3epkayiay,
B3aumojeiicteue ¢ ruapokcugoM Meau (II)) u ux npumeHenue s oOHapyKEHUs MPEAETbHBIX
alIBACTUIOB B IPOMBIIUIEHHBIX CTOYHBIX BOJax. TOKCMYHOCTH anmpiaeruaoB. [lomyuenue
aNbJIETUI0B U KeTOHOB. [IpuMenenue ¢popmanbieruia, aneraibieruia 1 aeToHa.



Kap6onoBbie kucaorbl. KapookcunpHas rpynmna. HomeHkiaTypa oqHOOCHOBHBIX KapOOHOBBIX
kucinoT. dusnyeckue cBOCTBa KapOOHOBBIX KUCIOT. MypaBbHHAs U YKCYCHasi KHUCIIOTHI Kak
NpPEJCTaBUTENIN TPEAEIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KuCIOT. IlpencraBienue 00
apomatndyeckux (OeH30iiHast), HeMpeAeNbHBIX (AKPUIIOBAs, OJCUHOBAs), JUKAPOOHOBBIX
(maBeneBasi), THAPOKCUKAPOOHOBBIX (MOJIOYHAs, JIMMOHHAs) W BBICHIUX KapOOHOBBIX
(MampMUTUHOBAsE W CTEapUHOBas, OJIEMHOBas) kuciorax. [lomyueHue KapOOHOBBIX KHCIOT
(OKHCIIEHHE abJCTHIOB, IIEPBUYHBIX CIIMPTOB, TOMOJIOTOB OeH30i1a). Crienuduueckue crmocoob
MOJIYYCHHUS MyPaBbUHON M YKCYCHOH KHCJIOT. XMMHUYECKHE CBOMCTBA (Ha MpUMEpE YKCYCHOM
KHUCJIOTBI): PEaKluu C MeTa/llaMH, OCHOBHBIMHU OKCHIAMH, OCHOBAaHUSIMH M COJISIMH Kak
MOJTBEPKICHUE CXOJCTBA C HEOPTaHMUECKUMH KUCIOTaMH, peakius 3Tepudukanum Kak crnocoo
MOJYYECHHUsI CIOXHBIX 3(UPOB, TAJOTCHUPOBAHUE IO O-yriaeponHoMmy atomy. [Ipumenenue
MYpaBbUHOH, YKCYCHON ¥ O€H30MHON KHUCIIOT.

Cao:xubie 3¢upbl. CiioxxHble 3UpPbI KaK TPOJYKTHl B3aUMOJICHCTBHS KapOOHOBBIX KHCIOT CO
cnupramMud. Homenknatypa cinoxubeix 3¢QupoB. ['maponus cioxHbix 3¢upos. [Ipumenenue
CIIOXKHBIX 2(QHUPOB B MEAMIIMHE, MUIIEBOH U Map(roMepHOIl MPOMBIIUIEHHOCTH, B MOJXYY€HUU
MOJIMMEPHBIX MATEpUaJIOB.

Kupwl. XKupbl kak cinoxHble 3UpPbI TIUIEPUHA U BBHICIIUX KAPOOHOBBIX KUCIOT. PacTuTeNnbHbIE
U JKUBOTHBIE KUPbI, UX COCTaB, pa3jinuue B cBoiicTBax. ['Maporenu3anus »KupoB, COCTOSIINX U3
OCTaTKOB HENpPEENIbHbIX KHUCIOT. Pacro3HaBaHuE pacTUTENbHBIX JKUPOB HAa OCHOBAHUU MX
HETpeIeIbHOr0 Xapakrepa. [Mapoin3 Wi OMBUICHHE YXHPOB KaK CIIOCOO MPOMBIIUIEHHOTO
MIOJIyUYEHUSI COJIEH BBICHIMX KapOOHOBBIX KHUCIOT. lIpuMeHenue xupoB. DYHKIUHU KUPOB B
opranu3Me. MbUIO Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. MoroIye cBOMCTBa MbLIIA.
Yraesoabl. Knaccuduxanusa yrnesogoB. Haxoxnenue yrieBosoB B mnpupoje. DyHkiuu
VIJIEBOJOB B  PACTUTENbHBIX M )KMBOTHBIX oOpraHu3max. @ortocuHre3. [noko3za Kak
MpEeACTaBUTENb  MOHOcCaxapuJoB. @Dusnueckue CBOWCTBAa  IUNIIOKO3bl.  [UOKO3a  Kak
aNbJACTHIOCTIMPT: peakiuu ¢ ruapokcuaoM wmend (1) u aMMuadHbIM  pPacTBOPOM  OKCHIA
cepebpa (I). bpoxxenue TIOKO3bI (MOJIOYHOKHCIIOE M CIHUPTOBOE). 3HAYEHUE W TMPUMEHEHHE
TJIFOKO3BI.

Caxapo3a. Caxapo3a Kak NpeJCTaBUTENb aucaxapuioB. ['maponus caxaposbl. CBoiicTBa U
IIPUMEHEHHE CaXapo3bl.

IMosmcaxapuabpl. Kpaxwman, nemiono3a M TIMKOTEH Kak IPEACTaBUTENM IOJIMCAXAPUIOB.
Kpaxma, nemnirono3a U TJIMKOTeH Kak OMOJOrMYeckKhe MOJIMMEpPhI, UX CTpOeHHE. XUMHUYECKUe
CBOICTBA KpaxMaya M LEJUII0I03bl (TUAPOJIN3, KAUECTBEHHAs PEaKLUs ¢ NOJIOM Ha Kpaxmall U ee
OpUMEHeHHe Juid OOHapyXKeHus Kpaxmaiga B HOpoaykrax mnurtanus). Ilpumenenue
1 OHMooruyecKas pojb MOJIMCAXapuI0B.

Amunbl. CTpoeHre U CBOMCTBa aMUHOB. AMMHBI KaK OpraHn4eckue ocHoBaHMs. OCOOEHHOCTH
QHWIMHA U €ro XMMHUYECKHE CBOMICTBa (B3aUMOJIEHCTBUE C COJITHOM KHUCIOTOM U OpoMHOMN
Bojoi). Peakius ropenusi amunoB. [lomyuenue amuHOB. [lonmydeHue aHWUIWHA TI0 PEAKIIUU
H. H. 3ununa. [IpumeHenne aMuHOB.

AMHUHOKHCI0TBI. COCTaB M1 HOMEHKJIATypa aMUHOKHUCIOT. [ JIMLKH, anaHuH, BajluH, LUCTEHH,
CepuH U (peHMITATaHUH KaK MPEeICTaBUTEIN HMPUPOAHBIX aMUHOKHCIOT. PU3NYecKHue CBOICTBA
AMHHOKHUCIIOT. AMUHOKHCIIOTH Kak aM(OTEepHbIE OPraHMYECKUE COeIUHEHHs (B3aUMOICHCTBHE
¢ mienoyamMu M kucioramu). Ilentunnas cBszp. OOpasoBanue nonunentuioB. OOHapykeHUe
OeKOB C TOMOINBIO KauyeCTBEHHbIX (LBETHBIX) peakiuil. buonoruueckoe 3HaueHue
a-aMUHOKHUCIOT. O0nacTu MpUMEHEHHs] aMUHOKHUCIIOT.



Beakn kak npupoanbie ouonoaumepsbl. CoctaB u ctpoenue 6enkoB. [lepBuunas, BTopuvHasi,
TpeTHYHAsT W YETBEPTHYHAS CTPYKTYpbl Oenka. XUMHUYECKHE CBOWCTBAa OCIIKOB: THUAPOJIU3,
JIeHatypanus, ropeHue. buonormdeckue ¢GyHkiuu OenkoB. [IpeBpaimieHuss OENKOB THUIIH B
OpraHusMe.

HpenTuduxkanusa oOpraHMvYecKuX CcoeIuHeHuil. ['eHeTMueckas CBSI3b MEXAY KilaccaMmH
OPraHWYECKUX COCTUHEHHUM. THUIbI XMMUYECKUX PEAKIIUi B OPraHUYECKON XUMUH.
HemoncTrpaumu. 8. OkwucieHue -dTaHoja B anpiaerua. 9. KauecTBeHHble peakuuu Ha
MHoOroaroMHuslie ciupthl. 10. PactBopumocTs eHOoNa B Boie pyu OOBIYHOM TeMIlepaType U Mmpu
HarpeBanuu. 11. [Tomydenue genonsara natpus. 12. Ocaxaenue peHosa u3 pactpopa GpeHosaTa
HATpUS O] ICHCTBHEM yriiekucioro rasza. 13. KauectBennsie peakiuu Ha (enon. 14. Peakuus
«cepebpsiHoro 3epkanay. 15. Okucnenue roko3sl ruapokcuaom meau (11). 16. KauectBennas
peakius Ha kpaxmai. 17. Peaknus anmimHa ¢ OpoMHO# Bomoit. 18. Kosekius aMUHOKHCIIOT.
19. Jloka3aTenbCTBO HaIWYMs (PYHKIMOHAIBHBIX TPYII B pacTBOpax aMHHOKUCIOT. 20.
PactBopenue u ocaxxaenue 6enkoB. 21. [[BeTHbIe peakiun 0ekoB. 22. 'opeHre NTHYbEro mnepa
U HIEPCTAHOW HUTH.

JlaGopaTtopHbie onbIThL. 4. CBOMCTBa ATUII0BOTO ciupTa. 5. CBoiicTBa raunepuna. 6. CBoiicTBa
YKCYCHOH KucIOThl. 7. CBoiicTBa OeH30iHOW KucaoThl. 8. I'maponus acrnmpuna. 9. CBolicTBa
ritoko3bl. 10. [[BeTHbIE peakiuu OeNIKoB.

KonTpoubnas padora Ne 2. «Kucnopon- 1 a3orcoaepkaiiue OpraHn4eckue BeIecTBay.
BbicokomouiekyisipHbIe BelecTBa

[TonsiTue o monumepax. Makpomosiekyna, CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPHU3ALINH,
MoHoMep. ['omononumepsl U conosiumepsl. [lonuMepusanus U NOJTUKOHJAEHCAUS KaK METO/bI
nonyueHus: noiaumepoB. CoBpeMEHHbIE MOJMMEpHbIe Marepuanbl. [lnmacTmaccsl (MOJMUATUIIEH,
MOJIUIPONWICH,  TMOJUCTUPOJ, NOJUBUHWIXJOPHA, MoiudTWiIeHTtepedTanar). BoiokHa
MPUPOJIHBIE, NCKYCCTBEHHBIC (BUCKO3a, AlleTATHOE BOJIOKHO) U CUHTETUYECKHUE (KalpOoH, HAUIIOH,
JaBcaH, CHaHAeKC, Jaikpa). OnactoMepbl. Kaydyk mOpUpOAHBII W CHHTETUYECKHIl.
Bynkanuzanus kayuyka. Pe3una u 500HUT.

Jemonctpanuu. 23. Komiekiuu miactMacc, 3J1acTOMEPOB, BOJIOKOH. 24. ['opeHue nemtyiona.
JlabopaTopubie onbIThbl. 11. OTHOLIEHNE CHHTETUYECKMX BOJIOKOH K pPacTBOpaM KHCIOT U
HIeJI09€ei.

OCHOBBI HEOPTaHUYECKON XUMHH

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX COeAMHEeHM BaxxHeimme Kiacchl
HEOPraHWYECKHX BEIIECTB. OJIEMEHTHl METallbl M HEMETaUIbl M HX I[OJIOKEHUE B
[lepnoguueckoii cucreme. Knaccudukanuss M HOMEHKIATypa CIOXKHBIX 29 HeEOpraHM4ecKHX
COCIMHEHUI: OKCUJIOB, THAPOKCUIOB, KUCIOT U cojlel. ['eHeTndeckast CBs3b MEXIY KilaccaMu
HEOpraHWYEeCKUX coefauHeHud. WnenTtuduxanus HEOPraHMYECKUX BEIIECTB W HOHOB.
Kommekcabie coenunennsi. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa30BaTelb, JTUTAH/IBI.
Koopaunanmonnoe uncno. HoMeHknaTypa KOMIUIEKCHBIX COEAMHEHUIN. 3HAUEHUE KOMIUIEKCHBIX
coequHeHui. [IoHsATHE O KOOPAMHALIMOHHON XUMUHU.
Hemeramnet Bomopon. Ilomyuenue, ¢usnueckue W XUMHUYECKHE CBOWCTBA (peakiuu C
METallaMM M HEMETaJlJIJaMH, BOCCTAHOBJICHME OKCHIOB U coiieid). ['mapuasl. TornuBHBIE
JJIEMEHTEL.

lamorensl. OOmas xapakTepuCTHKa 3JIEMEHTOB TjaBHOM mnonarpymnnsl  VII  rpynmbl
®usnyeckue CBOWCTBA TMPOCTHIX BEMIECTB. 3aKOHOMEPHOCTH W3MEHEHUS OKHCIUTEIbHON
AKTHBHOCTH TAJIOTEHOB B COOTBETCTBUU C WX TOJIOKEHUEM B miepuoaudeckon tadmmie. [lopsaox



BBITECHEHHS TaJIOT€HOB U3 PACTBOPOB rAJIOI€HUIOB. XJIOp — MOJy4Y€HHUE B MPOMBIIIEHHOCTH U
naboparopuu, peakiuu ¢ MeTalylaMd U HeMeTaliamu. BzaumopeiicTBue xjopa ¢ BOAOH U
pactBopamu uienoueld. LlenHoON MexaHW3M peakluy B3aWMOJEWUCTBUSA XJIOpAa C BOJOPOIOM.
OO6e33apakBaHUE TUTHEBOW BOJBI  XJOPOM. XpaHEHHUE M TPAHCIOPTHUPOBKA  XJIOpA.
Kucnoponusie coenunenus xsopa. ['MIOXJIOPUTHI, XJOpaThl M MEPXJIOpPAThl KAaK TUIUYHbBIC
okucnurenu. OcobeHHoct xumuu ¢ropa, Opoma u mona. KadecTBeHHasi peakuus Ha HOI.
['anoreHoBogOpOibI —  TOJy4YeHHE, KUCIOTHbIE UM  BOCCTAHOBHUTEIBHBIE  CBOMCTBA.
Xnoposogopoa. ['amorenoBomopoanbie KUCAOTHI U uX conu. CoJsHas KUCIOTa U €€ COJIH.
KauecTBeHHble peaklud Ha TaloreHUA-UOHBL. [IpuMeHeHHe TrajJoreHOB W MX BaKHEHUIIMX
COCIMHECHU.

DNeMEeHThI MOATPYMIbl Kuciaopoaa. O01as XxapakTeprucTUKa 3J1€MEHTOB IIABHOW MOATPYIIIBI
VI rpynmnel. @usndeckne cBOMCTBAa MPOCTHIX BemiecTB. O30H KaK alIOTPOMHAs MOAM(UKAIUs
kucioposa. Ilonyuenue ozona. O30HaTtopbl. O30H Kak OKMcauTeNb. [103uTHBHAS U HeraTUBHAs
poJib 030HA B OKpyXKarwouieh cpeae. BzaumopeiictBue o3oHa ¢ ankeHaMu. CpaBHEHHE CBOWCTB
030HA U KHcIopoaa. Boga u mepokcua Bogoposa Kak BOJOPOAHBIE COSTUHEHHS KUCIOpOoJa —
cpaBHeHHME CBOWCTB. [lepokcua Bomopoda Kak OKHCIUTENb M BOCCTaHOBUTENb. llepoxcumibl
metaisioB. [lonstue o6 opranunyeckux nepokcugax. Cepa. Amnorponust cepbl. Puznueckue u
XUMHUYECKHE CBOICTBa cepbl (B3aUMOJEHCTBHE C METallaMH, KHUCJIOPOJOM, BOJIOPOAOM,
pacTBOpaMu IIEJIOYCH, KHCIOTAMHU-OKHCIUTEISIMU). B3amMmoneicTBue cepbl ¢ CyIb(UTOM
HaTpus ¢ oOpasoBanueM THOCYyIb(aTa 30 HaTtpus. CepoBOAOPO — TOIYUCHHE, KUCIOTHBIC U
BOCCTaHOBUTENbHBIE CcBoMcTBa. Cynbhunael. [ucynsdan. IloHarne o nomucyiabhugax.
CepHUCTBI Ta3 Kak KHUCIOTHBIM oOkcul. OKHUCIUTENbHBIE M BOCCTAaHOBHUTENbHBIE CBOMCTBA
cepHucToro raza. [loinydeHue cepHUCTOrO raza B MPOMBIIIEHHOCTH U Tabopartopun. CepHucTas
kuciora u ee coinu. CepnHelii anruapuj. CepHast kuciiota. CBoOMCTBa KOHLIEHTPUPOBAHHON U
pa30aBieHHON CepHON KHUCIOTHI. JlelicTBHE KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI Ha caxap,
MeTaJlJIbl, HEMETaJIbl, CyIbQUAbL. TepMuyeckass yCTOWYUBOCTh CyibdaToB. Kpucramioruapars
cynb(daToB MeTauioB. KauecTBeHHasl peakius Ha CEpHYIO KUCIIOTY U €€ COJIH.

DneMeHThl TmoArpynmbl azota. OO0Imas XxapakTepucTUKa JIEMEHTOB TJIABHOW MOArpynmbsl V
rpynmsl. u3znyeckne CBOWCTBA MPOCTHIX BEIECTB.

Aot u ero coequHeHusi. CTpoeHHe MOJIEKYIbl a30Ta. OU3HUECKUE U XUMHUUECKHE CBOMCTBA
azota. [lomydeHune a3oTra B MPOMBIIUIEHHOCTH M Naboparopuu. Hutpuabl. AMMHak — ero
nonyueHue, Quandeckue U XUMHUYECKHe CcBoMcTBa. OCHOBHBIE CBOWCTBAa BOJHBIX PacTBOPOB
aMMHaka. AMMHaK Kak BOCCTAaHOBHTEIb. B3auMoaeiicTBue aMMHUaKka ¢ akTUBHBIMH METaJlJIaMU.
Amun Hatpus, ero coiictBa. Conu ammoHusi. [loBeneHue coneil aMMOHUSI NIPU HarpeBaHUM.
KauectBennas peaxiius Ha noH aMmMoHus. [Ipumenenune ammuaka. OKCUIBI a30Ta, UX MOTyYEHUE
u coiictBa. Okcua azora (I). Oxucnenue okcuaa azota (I1) kucnopomom. Jumepuzamnus okcuaa
azora (IV). Aszotucras kucnora u ee coid. HUTpUTBHI Kak OKHUCIMTENIM U BOCCTAHOBHUTEIH.
A30THas KuciIoTa — (PU3MYECKHEe M XUMHYECKUE CBOMCTBA, MONTydeHUE. A30THAS KUCIOTA KaK
OKUCIUTENh (OTHOIIEHHE a30THOM KHUCIOTHI K MeTajllaM W HeMeTajulaMm). 3aBUCUMOCTh
MPOJIYKTa BOCCTAHOBJICHUSI a30THOM KHUCJIOTHI OT AKTMBHOCTH METAJJIa W KOHIIEHTPALUU
kucnothl. [Tonsitue o katnone HUTpoHUs. OCOOCHHOCTh B3aUMOJICHCTBUSI MarHUsl U MapraHiia C
pa30aBieHHON a30THON KkucinoTod. HwutpaTel, uxX ¢Qu3HUeckue W XHUMHUYECKHE CBOWCTBA
(OKHCIHTENbHBIE CBOMCTBA W TEPMHYECKash YCTOMYMBOCTH), mpumeHeHue. dochop u ero
coenuaeHUs. Anmotponust ¢ocdopa. dusznueckne cBorctBa (hochopa. XUMHUIECKHE CBOMCTBA
dochopa (peakuu C KHUCIOPOJOM, TaJIOTEHAMH, METaUIaMH, CJIOKHBIMU BEIIECTBAMU-
okucnuTensamMu, 1ienodamu). llomydenne u mupumeHenue Qocdopa. Xmopuasr ¢ocdopa.



®dochun. Dochuasr. Dochopusiii anruapua. Oprodochopras u metadhochopHast KUCIOTHI U UX
comu. KavectBenHass peakuus Ha oprodocdatsl. Pasznoxxkenue opTodhocGopHOil KHCIOTHI
[lpumenenne ¢ochopHO KUCIOTHI M ee coieil. buomormueckas ponb  ¢ocdaTos.
[Tupodocdopnas kucnora u nupodocdarsl. Oxcun pocdopa (I1I), hoc 31 dhopucras kucnora u
ee conmu. PochopHoBaTHCTAS KHCIIOTA U €€ COJIH.

[Toarpynma yrinepoma. O61ias xapaKTepUCTUKA JIEMEHTOB IJIABHOUW moArpynmsl [V rpymnimsl.
VYraepon. Amnorponus yriepoga. CpaBHEHME CTpPOEHHMS U CBOWCTB rpaduTa M anmMasa.
OdynnepeH Kak HOBas MOJIEKyJsipHas ¢opma yriepoja. YToylb: XHMHUYECKHE CBOMCTBA,
nojy4yeHue u npumenenue yrisa. Kapouasl. ['maponus kapOuaa kaiplus U KapOoua alnfOMHUHUS.
KapOuapl mepexonHbIX METauIoB (Kene3a, XpomMa M Jp.) KaK CBEPXIpPOUYHBIE MaTepHalbl.
CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOM NPOMBIIUIEHHOCTH. OKCHIBI yriiepoja. DJIEKTPOHHOE
CTPOEHHE MOJIEKYJbl YrapHOTO Ta3a. YIojb M YrapHbI ra3 Kak BOCCTaHOBMUTENM. Peaxius
yrapHoro rasa ¢ pacruiaBamu menodeid. Cunre3 ¢popmuaro. OOpazoBaHHe yrapHOTO rasza mpu
HEMOJIHOM cropaHuu yrist. buonorndeckoe aeiicteue yrapHoro rasa. [lonyuenue u npuMeHeHue
yrapHoro rasa. YTJIEKHCIBIH TIa3: IOJIy4eHHEe, XUMHUECKHE CBOMCTBAa (B3auMojieiicTBUE
YIJIEKUCIIOrO Ta3a C BOJOM, IEI04YaMu, MarHueM, HNEepOKCHIAMH METajUIOB). DJIEKTPOHHOE
CTPOEHHUE YIJIEKHCIIOro raza. YroybHas KucioTa u ee coynu. KapOoHaTsl U ruipokapOoHaThl: UX
NOBeJeHWE Ipu HarpeBaHuu. KauecTBeHHass peakuusi Ha KapOoHaT-moH. Haxoxnenue
KapOOHATOB MarHus M KaJblHs B TPUPOJIC: KOPAJUIBL, )KEMUYT, U3BECTHSIKHU (M3BECTKOBBIC TOPHI,
KapCTOBBIE MELIEPbI, CTAJAKTUThI U CTAJIATMUTBHI).

Kpemuuit. ®usnyueckne 1 XMMUYECKUE CBOMCTBA KpeMHUsA. Peakuuu ¢ yriiem, KUCiIopoaoM,
XJIOPOM, MarHheM, pacTBOpaMu Liesouei, cepoBoaopoaoM. Cuinan — BOJOPOIHOE COEAUHEHHE
kpemHus. Cwmmnunael. Ilonydenne u npumenHenue kpemuus. Oxcup kpemuus (IV), ero
CTpOo€HUE, (PU3MUECKHe M XUMHUYECKHE CBOMCTBAa, 3HAYCHME B IMPHUPOJE M IPUMEHEHHE.
KpemHueBble KUCIOTH U UX CONU. ['maponu3 cunukatoB. CHIMKaTHbIE MHHEpalbl — OCHOBA
3eMHOU KOpbI. AJIFOMOCHIIMKATBHI.

bop. Okcun 6opa. bopnas kucinora u ee conu. bypa. Bomoponnsie coeaumnenust 6opa —
Oopansl. [Ipumenenune coequuennii 6opa.

bnaropoansie (MHepTHbIE) ra3pl. OOmIas XapakTepUCTHKa 3JEMEHTOB IJIABHOW MOATPYIIIbI
VIII rpynmsl. OcoOGeHHOCTH XMMHMYECKHUX CBOMCTB. IlpuMeHeHue OIaropofHbIXx Ta3oB.
Hemonctpauuu. 1. Topenue Bomopoma. 2. Ilomyuenuwe xiopa (omelT B mpoOHpke). 3.
OxucnuTenbHble CBOICTBAa pacTBOpa THUMOXJIOpUTa HAaTpus. 4. OmbIThl ¢ OPOMHOM BOJOH. 5.
ITnaBnenue cepel. 6. I'opeHne cepbl B kuciopone. 7. BzanmopelictBue xeneza ¢ cepoi. 8.
['openue cepoBomopona. 9. Ocaxnenue cynbpunos. 10. CpoiictBa cepHuctoro rasa. 11.
JlelficTBUE KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI Ha MeIb U caxapo3y. 12. PactBope- 32 Hue
ammuaka B Bojie. 13. OcHoBHbIE CBOICTBa pacTBOpa aMmMmuaka. 14. Karanutuueckoe okucieHue
ammuaka. 15. Tlonyuenne okcuna azora (II) u ero okucinenue Ha Bo3ayxe. 16. [lelictBue a30THOM
KHCJIOTHI Ha Menb. 17. ['openue pochopa B kucmopoze. 18. IIpeBpamenue kpacHoro dochopa B
Oenblif u ero cBeueHune B TeMHOTe. 19. B3anmoneiictBue dochopHoro anruapunaa ¢ Bogoid. 20.
OO6pa3upl rpadura, anmaza, kpemHus. 21. I'openue yrapuoro rasza. 22. TymeHue miamMeHu
yIJIEKHCTBIM razoM. 23. Pasnoxxenue Mpamopa. JlabopatopHsie onbIThl. 1. [Tonmydenue xmnopa u
u3ydeHue ero cBoiictB. 2. CoiicTBa xyopconepxamux otOenuBareneil. 3. CBoiicTBa Opoma,
noja u ux cojieid. 4. M3yyeHue CBOMCTB CEpHOW KHUCIOTHI U €€ cojel. 5. M3ydyeHue CBOWMCTB
BOJIHOIO pacTtBopa ammuaka. 6. CBoicTBa cosied ammoHudA. 7. KaudecTBeHHas peakuus Ha
kapOoHaT-uoH. 8. McnbITaHue pacTBOpa CHJIMKAaTa HaTpus MHAMKATOpoM. 9. O3HakoMieHHE C
o0OpasramMu IpUPOAHBIX CHITHKATOB.



Mertamter OOt 0030p 2MeMeHTOB — MeTauioB. CBOWMCTBA MPOCTHIX BEHIECTB-METAJIIOB.
DNEKTPOXUMHUYECKUH psAJl HAIPSDKEHUH METauioB. MeTaluinueckue KpUCTaNINYECKUE PEILIETKH.
CnnaBbl. XapakTepHUcTUKa HanboJsee U3BECTHBIX CIUIaBoB. [lomyuenue u npuMeHeHne MEeTauIoB.
lenounsie mMetamwsl. OOmIas XapakTEpPUCTHKA JIEMEHTOB IJIaBHOM moArpymnmnsl [ rpynmsl.
CBolicTBa LIEJIOYHBIX METaLuIOB. Pacrio3HaBaHuE KaTUOHOB JIUTHSL, HaTpUs U Kainus. Hatpuit u
KAJIMA — TMPEJACTAaBUTEIN IIEJOYHBIX METAJJIOB. XapaKTEpHbIE PEAKUHUHU HATpUS U Kajusl.
[Tony4yenue menouHbix MeTauioB. OKCUBI U IEPOKCUIBI HATpUs U Kanus. COelMHEHMs] HaTpUs
u kanus. Conu HATpus, Kajaus, UX 3HAUEHUE B IPUPOJE U KU3HU yenoBeka. Coaa u elKuil HaTp
— Ba)KHEWIINe coeJuHeHHs HaTpus. bepuuii, Mmaruuii, menoyHo3emMelbHbIe MeTalutbl. O01as
XapakTepUCTUKA DJJIEMEHTOB INIaBHOW moarpynmnsl  II  rpynmel.  bepuiumii, MarHui,
IEJIOYHO3EMENIbHBIE MeTaUTbl. AM(OTEpHOCTh OKcHMIa M ruapokcuga Oepuimus. Oxpacka
IIJIJAMEHU COJIAMM IEJIOYHO3EMEIIBHBIX METAJIIIOB.

Marnuii 1 KanpIuid, UX 00IIast XapakTepUCTHKAa Ha OCHOBE MoyiokeHus B Ilepmommyaeckoit
cucreme anemeHToB JI. 1. MenneneeBa u crpoeHust atromoB. Ilomydenue, ¢usuveckue u
XMMUYECKHE CBOMICTBA, NMPUMEHEHUE MarHus, KajablUusg M ux coenuHeHuil. Conu Mar#us u
Kamplusl, UX 3HAYCHHE B MPUPOJE M >KU3HMU 4YelloBeKa. JKECTKOCTh BOJBI U CHOCOOBI €€
ycTpanenus. 33

Antomunuii. PacnpocTpaHeHHOCT B Ipupoze, (U3HUECKUEe U XUMUYECKHE CBOMCTBA
(OTHOLIEHHE K KHUCJIOPOJY, TaJoreHaM, pacTBOpaM KHCIOT U IIEJIOYEH, aToMOTEpMUs).
[TpousBoacTBo amomuuus. Ilpumenenue amroMuHuss. AMQPOTEpHOCTh OKCHJA M THUIPOKCHIA
amomunusi. Conu amomunud. [lonHoe pasnoxkeHue BOAOW COJNEM amOMHHHUS CO ClIaObIMU
JBYXOCHOBHBIMU KHCIJIOTaMHU. AJIFOMUHAThl B TBEPAOM BUJE U B pactBope. KoMiuiekcHble
coenuHeHus amoMuHusa. OnoBo U cBuHel. Pu3nyecKWe M XUMHUYECKHE CBOMCTBa (peakiuu C
KHUCTIOpOJIoM, Kucinotamu), mnpumeHenne. Comnu omnosa (II) u cBunma (II). CBuHIOBBIN
aKKyMyJaTop. Metasuibl mo6ouHbIX noArpymnm. OOmias xapakTepucTHKa MePEeXOIHbIX METAIOB
I—VIII rpymnmn. OcoGeHHOCTH CTPOCHUS aTOMOB MEPEeXOaHBIX MeTauioB. O0mue dhusnueckue u
XUMHYECKHE CBOWCTBA. [I[puMeHeHne MeTaloB.

XpoM. @usnyeckue CBONCTBA XpoMa. XUMHUYECKHE CBOHCTBA Xpoma (OTHOIIEHHE K
BOJSIHOMY Tapy, KUCIOPOAY, XJIOpY, pacTBopaM KucioT). [lonydyeHue u nmpumeHeHHE Xpoma.
Coenunenus xpoma. M3MeHEHHE OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX U KHCIOTHO-OCHOBHBIX
CBOWCTB OKCHJIOB ¥ THJIPOKCHJIOB XpOMa C POCTOM CTENEHU OKUCIIEHUS. AM(OTEpHBIE CBOICTBA
okcuaa u ruapokcuaa xpoma (III). Oxucnenme comeir xpoma (III) B xpomarel. B3aumnbie
IIEPEXO/bl XpOMAaTOB M JUXpOMAaToOB. XpoMmaTbl M JUXpOMarbl Kak okuciautenu. [lomHoe
pasnoxxenue Bojoi coneit xpoma (III) co cnaGpiMu 1ByXOCHOBHBIMH KHCIOTaMU. KomIuiekcHble
COEIMHEHMS XpOoMa.

Mapraner. ®usnyeckue CBONCTBAa Maprania. XMMHUECKHE CBOMCTBAa MapraHiia (OTHOIIEHHE
K KHUCIOpOJy, XJOpy, pactBopam Kkuciot). Ilonydyenue u npumeHnenue Mapranua. Oxcup
mapranna (IV) kak oxuciauTenp u katanmsaTtop. [lepmManranat kanust Kak oKuciauTeNnb. OKCHu u
runpokcua mapranna (I): momyuenue u cBorictBa. Coenunenust mapranma (I1I). Maunranar (V1)
Kanmus ¥ ManraHat (V) Kanus, uX MoJxy4eHue.

XKenezo. Haxoxnenue B mpupoae. 3HaueHME Kele3a A OpraHn3ma qenoBeka. Puznueckue
CBOICTBa xene3a. XMMHMUYECKHE CBOMCTBA Kene3a (B3aMMOAEHCTBHUE C KUCIOPOJOM, XJIOPOM,
Cepoi, yriem, BOJOW, KHCIOTaMHu, pacTBopamu coseil). CrjaBbl JKele3a C  YIJIepoJIoM.
[Tonryuenue u npumenenue xeneza. CoeanHenus >xene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB Tuapokcunaa xeneza (II) wu  rumpokcuna
xkenesa (III). Comm xeneza (II) u xenesa (II). Metonber mepeBona coneit xenesa (II) B comm



xene3a (III) m obOparno. IlomHoe pasnoxenue Bomoit comerr skeneza (III) co cmabeimu
JIBYXOCHOBHBIMH KuclioTaMu. OKHCIUTENbHBIE CBOH- 34 cTBa coemuHeHwit sxenesa (III) B
peakuusax ¢ BOCCTAHOBUTEISIMU (MOJNUOM, CEPOBOIOPOAOM U Mebto). LlnaHuiHble KOMILIEKCHI
xene3a. KagecrBeHHsle peakunu Ha uoHbl kenesa (II) u (III). depputsl, ux mnosyueHue u
npumeHenue. Mens. Haxoxnenue B mnpupoxne. buonormdeckas ponb. Dusndeckue Hu
XUMHYECKHE CBOWCTBA (B3aUMOJAEWCTBHE C KHUCIOPOAOM, XJIOPOM, CEpPOH, KHCIOTaMHU-
okuciutTensamu, xmopuaom xkenesa (II1)). BzaummopneiictBue menu ¢ KOHIICHTPHUPOBAHHBIMU
COJISIHOM, OPOMOBOOPOIHON M MOJIOBOJIOPOAHOM KHcIoTaMu 0e3 AocTyma Bo3ayxa. [lomyuenue
u npumeHeHue meau. Okcua u ruapokcun memu (II). Comum memm (II). Mennblii Kymopoc.
Ammuakatel Meau (I) u menu (II). Ilonyuenue okcuaa meau (I) BoccTaHOBIECHUEM THAPOKCHAA
mean (II) rmrokosoit. I[lomyuenune xmopuna u womuma wmeaw (I). Cepebpo. Dusmdeckue u
XUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C CEPOBOJOPOAOM B NPUCYTCTBUM KHUCIOPOAA,
KHCIOTaMU-oKucTuTesiMu). Ocak[ieHre OKcuaa cepedpa MHpu JAEHCTBHM MIEJTOYH HA COJIU
cepebpa. Ammuakatel cepeOpa kak okucinutenu. KadecTBeHHas peakiusi Ha HMOHBI cepedpa.
[Tpumenenue cepebdpa.

3onoto. dusznueckue M XUMHUYECKHE CBOICTBa (B3aUMOJICHCTBHE C XJOPOM, «IIapCKOMN
BOJIKOI»). 3osoToxiopoBogopoaHas kucinota. I'mapokcun 3omota (III). Kommiekcst 3omorta.
CriocoObI BBIACTICHHS 30JI0Ta U3 30JI0TOHOCHOHU mopoabl. [IpuMenenue 3oora.

[Hunk. ®usnyeckue U XMMUYECKHUE CBOMCTBA (B3aMMOJCICTBUE C TAIOT€HAMH, KUCIOPOJIOM,
Cepoii, BOJOW, pacTBOpaMH KHUCJIOT U Ienodeit). [lonmydeHue ©u mNpUMEHEHHE IIMHKA.
AMOTEpHOCTh OKCH/IAa ¥ THAPOKCH A IMHKA. BaxkHewme cou muHKa.

Pryrb. ®usnyeckue W XUMUYECKUE (B3aMMOICHCTBHE C KHCIOPOAOM, CEpOH, XJIOpOM,
KHCIIOTaMU-OKUCIUTEISIMU) cBoiicTBa. [lonydyeHne W mnpuMeHeHHE PTYTH. AMalbrambl —
craBbl pTyTH ¢ MeTauamu. Okcun prytu (II), ero monyuenune. Xmopun u noaun prytu (I1).

Hemonctpauuu. 1. Komnekuust meramios. 2. Komnekuust munepanoB u pya. 3. Komeknus
«Keneso u ero crnasb». 4. OKkpaliMBaHuE MIAMEHH COJIIMH LIEJIOYHBIX U IIETIOYHO3EMEIbHBIX
MeTayioB. 5. B3aumonelictBue HaTpus ¢ BoaoM. 6. B3aumopeiicTBue kanblus ¢ BOAOH. 7.
Komneknus «Amomunuiiy. 8. [lnaBnenue amomunusg. 9. B3aumoneicTBue amtOMHHHUS CO
mienousto. 10. Amomorepmust. 11. B3aumopeilictBue Xxpoma ¢ CONSIHOW KUCIIOTOW Oe3 jocTyna
Bo3nyxa. 12. Ocaxnenne ruapokcuaa xpoma (II1) u okucnenue ero nepokcuaoMm Bogopoaa. 13.
Pa3znoxxeHne auxpomara ammoHus. 14. Paznoxkenue nepokcuaa Bogo- 35 poja moj AEHCTBHEM
muokcuaa mapranna. 15. Ocaxnaenue runpokcuna kenesa (II) u okucnenue ero Ha Bozayxe. 16.
Beinenenue cepebpa u3 ero cosneit neiictBueM menu.

JIaboparopublie onbIThl. 1. OkpaluBaHue TIaMEHU COCTUHEHHUSMH IIETOYHBIX METaUIOB. 2.
O3HakoMJIEHHME C MUHEpajaMM M BaKHEHIIMMU COECIUHEHUSMHU ILIEJIOYHBIX METaUIoB. 3.
CBolicTBa coeTMHEHUH 1IET0YHBIX MeTAJUIOB. 4. OKpacka MJIaMeHH COJISIMU 1ET0YHO3EMEIbHBIX
MmeraioB. 14. CBoiicTBa Margus U ero coemuHeHuii. 15. CBolicTBa COeIMHEHNN KalbIus. 16.
Kectkocts Bompl. 17. CsoiictBa amromuuus. 18. CBoiicTBa coeguHeHH amroMuHuA. 19.
CaoilicTBa 0510Ba, cBUHIA U uX coeauHeHui. 20. CpoiicTBa coequHeHuit xpoma. 21. CoiicTBa
MapraHia " ero coequHeHui. 22. 3yuenne MmuHepasnos xenesa. 23. CBolicTBa xkelnesa.

XUMUS U )KU3Hb.

Xumuueckasi TeXHOJIOTUs (XuMus B MPOMbITIIIEHHOCTH) OCHOBHBIE IPUHITUIIBI XUMHUYECKOM
TexHojoruu. OOuIMe MNpeAcTaBIeHUs O MPOMBILIUICEHHBIX CIIOCO0aX MOJIYYEHUS XUMHUYECKHX
BenlecTB. [Ipon3BOACTBO CEPHOM KHCIOTHI KOHTAaKTHBIM crioco6oM. XuMu3M mporiecca. Coipbe
JUIsL TIPOM3BOJACTBA CEPHOM KHCIOTHL. TexHoylornyeckass cXxema Ipoliecca, IpOLEecChl U
ammapaTbl. MexaHu3M KaTaIUTHYeCKOoro aelcTBusi okcuaa BaHamus (V). IlpowmsBoactBo



aMMuaka. XuMu3M npouecca. OnpeneneHre ONTHUMAIbHBIX YCIOBHI TNPOBEACHUS PEAKLUU.
[IpyHIMIT DUPKYJSIIUU U €ro pealu3anus B TEXHOJIOTMYECKOM cxeme. Meramnyprus. UepHas
Metamutyprus. IIpousBojacTtBo uyryHa. JlomeHHbI mporecc (ChIpbe, YCTPONCTBO JOMEHHOM
ne4yu, XuMu3M nporecca). [IponsBoacTBo craiivu B MapTeHOBCKOM neun. [Ipon3BoacTBO cTanu B
KHCIIOPOJIHOM KOHBepTepe U B 3jekTporedax. [IpsAMoil MeTon monydeHus xkeje3a U3 pyAbl.
IBetnas wmetamryprus. OpraHnyeckuii cuHTe3. IIpoMmbllieHHas OpraHudecKkass XUMUS.
OCHOBHOM W TOHKWW OpraHudeckuii cuHTe3. Hambosiee KpymHOTOHHAXKHBIE IPOU3BOACTBA
oprannyeckux coeauHeHui. IIpousBoacTBo metaHosa. IlomydyeHue yKCyCHOM KHCIOTBI U
dopmanbaeruaa u3 mertanona. [lomydyenue anerata 1esoi03bl. ChIpbe ISl OpraHHUYECKOMN
OpoMbIIIICHHOCTH. [Ipo0GiemMa OTX0J0B W TOOOYHBIX NpOoAYyKTOB. CHHTE3bl Ha OCHOBE
CUHTE3rasa.

XuMus U 3K0JIoTuss XUMHUYECKOE 3arps3HEHHE OKPY)KAIOIIEH Cpeibl U €ro MOCIEACTBHUSL.
DKoJoTHs U podieMa OXpaHbl OKPYXKAIOMIEH cpenbl. «3eeHas XUuMusl.

Hemonctpanuu. 1. Ceipbe 1151 TPOU3BOJCTBA CEPHOM KUCIOTHI. 2. Mojenb KUMSIIErO CJIOS.
3. XKenesnas pyna. 4. O6pas1ibl CIIJIaBOB Keje3a.

Xumus U 3Hepretuka IlpupoaHple UCTOYHHMKU YrieBOXOpOAOB. IIpUpOAHBIA U IOIYTHBIM
He(TSAHOM Ta3bl, UX COCTaB U Hcnoib3oBaHue. Hedth kak cmech yriaeBogopoaoB. CoctaB HedhTH
u ee nepepaboTka. [lepBuunas u Bropuynas nepepadortka Hedru. [leperonka nedru. Kpexunr.
Pudopmunr. Heprenponykrel. OxtanoBoe uncio OensnHa. OxpaHa OKpYyKalOMIeW cpenbl mpu
HedTenepepaboTKe U TpaHCIOPTHPOBKE HedTenpoaykToB. KameHHbIN yronb. KokcoBanue yriis.
lasudukanus yras. DKOJOTHUECKUE MPOOJIEMBbl, BO3HUKAIOIIME IPU HCIOJIB30BAaHUH YIS B
KaueCTBE TOIUIMBA. AJIbTEPHATUBHbBIE HCTOYHUKH SHEPIHUHU.

Xumuss U 310poBbe Xumus nuuid. JKupbl, O€NKH, yIrJIeBOJbl, BUTAMHUHBI, (PEPMEHTHI.
Panmonansnoe mnutanue. IlumeBbie noGaBku. IlumeBbie n00aBKM, UX KIacCH(pUKAIUS.
3amnpernieHHble U pa3pelieHHbIe MUIIeBble 100aBKU. OCHOBBI MUILIEBOI XUMUHU.

Xumus B meaunune. [lonstue o gapmaneBTuyeckoil XxumMuu U ¢apmakosioruu. PazpaboTka
nekapcTB. JlekapcTBeHHBbIE CpeACTBa, UX Kiaccupukauus. IIpoTuBoMHKpOOHBIE cpeacTBa
(cynbanunaMuHble TpernapaTbl W aHTUOMOTUKM). AHaNbreTHKH (aCUpUH, aHAJIbIUH,
napaneramosl, HapKOTUYECKHE AaHaJIbreTHKH). AHTUTMCTAMMHHBIE TIpenaparbl. Bsokyiue
cpeactBa. 'opMOHBI M ropMoHanbHbIe npenapatbl. [IpoOiemsl, CBS3aHHBIE C MPUMEHEHUEM
JIeKapCTBEHHbIX IpenaparoB. BpeaHble NpUBBIYMKKM U (aKTOPBl, pa3pylIAONIUe 310pPOBbE
(u30BITOUHOE MOTPEOICHUE KUPHOM MUIIHU, KypeHHE, YIOTpeOIeH!e alKoros, HApPKOMaHHUs).
Xumus B noBceqHEBHOH ku3HU KocmeTnueckue u napgromepHsle cpeacTBa. beiToBas Xumus.
[TonsiTHE O TOBEPXHOCTHO-AaKTHUBHBIX BEIIECTBaXx. MorwnMe M YHUCTALIME CPENCTBA.
Ortb6enuBatonue cpeacrpa. [Ipasuna 6e3omacHoi pabOThl C €IKUMHU, TOPIOUUMH M TOKCUYHBIMU
BElIECTBaMM, CpeAcTBaMH ObITOBOM XMMHUHU. [lurmentsl m kpacku. IIpuHLMIIBI OKpalIuBaHUS
TKaHEH.

Xumus B crpoutenbctBe ['munc. M3Bects. Llement, Geton. Kneu. Ilogbop onTumanbHbIX
CTPOUTENIBHBIX MAaTEPHUAJIOB B IPAKTUYECKON JEATEIBHOCTH YEJIOBEKA.

XuMHUsT B CEIbCKOM Xo3siiicTBe MuHepanbHble M oOpranuueckue ynoopenus. Cpeacrtsa
3amuThl pacteHuil. IlecTHnuabl: MHCEKTUIMIBL, TepOMIUAbI W (QYHTHUUABL. PeremieHTsl.
Heoprannueckue marepuansl Crekno, ero Buiapl. CHiIMKaTHas  NPOMBIIUIEHHOCTb.
TpagunuoHHbIE M COBpPEMEHHbIE KepamHueckue Marepuaibl. CBEpXIpoBOAsIIas KepaMHuKa.
[TonsiTre o kepMeTax, MaTepHranax ¢ BICOKON TBEPIOCTHIO.

Xumusi B coBpeMeHHOM Hayke OcoOeHHOCTH coBpeMeHHOW Hayku. [Ipodeccus xumuka.
Metononorus Hay4HOro HccienoBaHus. Meronbl HaydyHOro mo3HaHus B XUMHH. CyOBEKT H



00bekT HaydHoro mo3HaHus. [locranoBka mpoOiembl. COop WHGOpPMAIMU W HAKOIUICHHE
¢dakToB. I'mmore3a u ee OKCIEpUMEHTalIbHas MpoBepka. Teoperuueckoe O0OBICHEHHE
IIOJIyUYEHHBIX pe3yabTaToB. MHAYKINS 1 AenyKIus. DKCIIEpUMEHTAIbHAS IPOBEPKA IOJyUYEHHBIX
TEOPETUYECKUX BBIBOAOB C IIETbIO0 PACHPOCTPAHEHUS MX Ha OoJyiee IMUPOKUN KPYr OOBEKTOB.
XUMHUYECKUN aHaIU3, CUHTE3, MOACIMPOBAHNE XUMUYECKUX IIPOLECCOB U SBICHUN KAK METOJAA
Hay4HOro nosHanusa. Hanoctpykrypsl. BBegenue B npoekTHy0 AesaTenbHoCTh. [IpoekT. Tumsl n
BU/JIbI IPOEKTOB, 3TaIlbl peanu3anuu npoekra. OcoOeHHOCTH pa3padOTKHU MPOEKTOB (MIOCTaHOBKA
nenei, moapdop MeToauk, paboTa ¢ JUTEpaTypHBIMH HMCTOYHHUKAMH, OGOpPMIICHHE U 3allluTa
IPOCKTA).

Wctounuku xummuueckoir nHpopmanuu. [lorck Xxumudeckoil wmH(pOpManuu 1mo Ha3BaHUAM,
UJICHTU(PHUKATOPAM, CTPYKTYpHbIM ¢opmynaMm. Pabora c¢ 06a3amu nanHbiX. COBpeMeHHBIE
(U3UKO-XMMHYECKHE METOIbl YCTAHOBJICHUS COCTaBa U CTPYKTYPhI BEIIECTB.

Hemoncrpauuu. 1. [Iumessie kpacutenu. 2. Kpamenue tkaneit. 3. OtOenuBanue Tkanei. 4.
Komneknusa cpeacts 3amutbl pacteHuid. 5. Kepamuueckue marepuainbl. 6. [[BeTHbie cTekia. 7.
[Tpumepst paboOThI ¢ XUMUYECKUMU Oa3amMu JaHHBIX. 50

JIaGoparopHble onbITHL. 1. 3HAKOMCTBO ¢ MorOIKUMHU cpeacTBamu. 2. Kien. 3. 3HakoMCTBO ¢
MUHEPATbHBIMU YAOOPEHUSIMH M H3y4ye€HUE HUX CBOMCTB. 2.5. Tumbl pacyeTHbIX 3amaud 1.
Haxoxnenune MonekynsipHOl (popMynbl yriieBoJopoJia MO €ro IUIOTHOCTH U MaccoBOHM J10Jie
AJIEMEHTOB, BXOJSIIUX B €0 COCTAaB WM IO MPOJIYKTaM cropaHus. 2. Pacuersl MaccoBoi 10su
(Macchl) XMMHUYECKOTO coeauHeHuss B cmecu. 3. Pacuersl maccel (0Obema, KoJIMYeCcTBa
BELIECTBA) MPOJIYKTOB PEaKIMM, €CIM OJHO U3 BEUIECTB JIaHO B M30OBbITKE (MMEET MmpumecH). 4.
Pacuersl MaccoBod WM OOBEMHOW [OJMM BBIXOAA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOXKHOTO. 5. Pacuersl TemioBoro sddekra peakiuu. 6. PacyeTsl 0O0beMHBIX OTHOILICHUHN
ra3oB NpU XUMHUYECKHUX peakuusx. 7. Pacuersl macchl (0ObeMa, KOJNIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKIMH, €CIM OJIHO M3 BEUIECTB JAaHO B BUJE PACTBOpa C ONpPEAEIEHHON MacCOBOM
JI0JIE PACTBOPEHHOrO BewlecTBa. 8. PacyeTsl 3HEpruM akTUBALMM U KOHCTAaHThl CKOPOCTH
peaKkUuu Mo SKCIEPUMEHTAIbHBIM TaHHBIM. 9. PacyeT KOHCTaHThI paBHOBECHUS 110 PAaBHOBECHBIM
KOHIeHTpauusM BemiecTB. 10. Pacuer paBHOBECHBIX KOHIEHTpAlLMi BEIIECTB, €CIIM HU3BECTHBI
MCXOJHbIE KOHIIEHTPAllUK BEIIECTB U KOHCTaHTa paBHOBecus. 11. Pacuer pH pactBopa cuiibHOM
KHCJIOTHI U CHJIBHOTO OCHOBAaHUSI, €CJIM M3BECTHA WX KoHIeHTpauwus. 12. Pacuer pH pactBopa
c1aboi KMCIOTHl M €1a0Oro OCHOBAaHMS, €CIM HM3BECTHAa HX KOHLIEHTpAIMs M KOHCTaHTa
qucconuanuu. 13. Pacuer pacTBOpUMOCTH COJH, €ciii u3BecTHA BenmuuHa ee [IP. 14. Pacuets! ¢
MCIIO0JIb30BAaHUEM 3aKOHOB JJIEKTPOJIH3a.

Temsbl npakTrueckux padot 1. CKOpocTh XMMUYECKHX peakiuid. XMMHUYecKoe paBHOBecHE. 2.
DKCcrepuMEHTaJIbHOE pellleHne 3a1a4 1o teMe «['amoreHsl». 3. DKclepuMEHTAIbHOE pelleHne
3aau 1o Teme «XanbkoreHsl». 51 4. TlomydyeHnme amMmmuaka W HM3y4eHHE €ro CBOMCTB. 5.
OKCHepUMEHTAIIbHOE pellieHue 3a7ady Mo TeMe «DJEeMEeHTbl MOATPYIIbl a3zoTay. 6.
DKCNMEPUMEHTAIBHOE PEIIeHUE 3a7ad 1Mo TeMe «MeTtaibl maBHbIX noAarpynmy. 7. [lomydenue
MEIHOTO Kyrnopoca. 8. DKCIepUMEHTAIbHOE pellleHHe 3ahady Mo Teme «MeTamibl MoO0YHBIX
noarpynm». 9. Ilonydenune comu Mopa. 10. M3rotoBienne Moneneil MOJEKyJ OpraHM4EeCKHX
BemecTB. 11. Ilonydyenue stuneHa u uzydeHue ero cBoictB. 12. Ilomyuenue Opomdtana. 13.
[Tonyuenue anerona. 14. Ilomydenume ykcycHoM kucinotsl. 15. CuHre3 sTmianerara. 16.
I'upponu3 kpaxmana. 17. Wpentuduxamus opranmdyeckux BemecTB. 18. PacrnosnaBanue
mactmacc. 19. Pacno3naBanue BosokoH. 20. Kpamienue TkaHen.



TemaTH4yeckoe IJIAHHPOBAaHUE Kypca

10 kmacc

Tema paznena KoanuectBo [IpakTnueckue
4acoB paboThI

[ToBTOpEeHue U yriydiieHne 3HaHu| 26 -

BocnurarenpHbli NOTEHIMAIL:
YCTAaHOBJICHHE JIOBEPUTEIbHBIX OTHOLIEHHH MEXIy YYUTEJIEeM M €ro YyYEeHUKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCTIPHATHIO YUAITUMHCS TPEOOBaHUN M MPOCHO yuuTes,
NPUBJICYCHUIO UX BHUMaHUS K 0OCY)KZaeMoil Ha ypoke WH(pOpPMAalWH, aKTHBH3ALHUU HX
IIO3HABATEJIbHOM JESTEIbHOCTH;

OcHOBHbIE TIOHATHS OPraHUYECKON XUMUU | 18 -

BocnurarenbHbIN ITOTEHIIAA:

YCTAaHOBJICHHE JIOBEPUTEIBHBIX OTHOUICHUH MEXIy YYUTEJIeM M €ro YyYeHUKaMu,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHATHIO YYAITUMHCS TPEOOBaHUN U MPOCHO yUUTEls,
NPUBJICYCHUIO UX BHUMaHUS K 0OCY)KJZaeMoil Ha ypoke WH(POpPMAalWH, aKTHBH3ALUU HX
MO3HABATENIbHOM IEATEIbHOCTH;

opraHuzanys [mepcTBa MOTHBHUPOBAHHBIX W OJPYIUPOBAHHBIX yYallUXCsS HAA HX
HEYCIIEBAIOIMMHU OJHOKJIACCHUKAMM, JAIOLIEro IIKOJIBHUKAM COLMAIbHO 3HAUYMMBIM OIBIT
COTPYJHUYECTBA U B3aUMHOW TOMOIIIH;

YrieBo10posl ‘ 42 2

BocnurarenbHBIN TOTEHIINAT:

YCTAHOBJICHHE JIOBEPUTEIbHBIX OTHOUIEHUH MEXIy YYUTEJIEeM M €ro Yy4YeHUKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHATHIO YYAITUMHUCS TPEOOBaHUN U TPOCHO yUUTEs,
NPUBJICYCHUIO UX BHUMaHUS K 0OCY)KZaeMoOil Ha ypoke WH(OpPMAalUH, aKTHBH3ALUU HX
MO3HABATENIbHOM JEATEIbHOCTH;

opranm3anysi Ie(cTBa MOTHBHPOBAHHBIX W JPYIUPOBAHHBIX YUYANIMXCA HAJ UX
HEYCIIEBAIOIIMMHU OJHOKJIACCHUKAMH, JAOIIEr0 ITKOJBHUKAM COLMAIbHO 3HAUYMMBIA OIIBIT
COTPYJHUYECTBA U B3aUMHOW TOMOIIIH;

BKIIFOUEHHUE B YPOK UTPOBBIX MPOIIETYP, KOTOPHIE IIOMOTAIOT MOIePKATh MOTHBAIIHIO JIETEH
K TIOJTyYSHHIO 3HAHWN, HaJJQ)KMBAHUIO TTO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B KIIacce,
MIOMOTAIOT YCTaHOBIICHHIO JJOOPOJKENaTeIbHON aTMocdepsl BO BpeMsl YpOKa;

Kucnopocoaepxariye opraHu4eckue CoeTMHCHUS ‘ 33 4

BocnurarenbHBIN TOTEHIINAT:

YCTAaHOBJICHUEC JTOBCPUTCIIbHBIX OTHOILIEHUH MEXKAY YUuuTCJIEeM MU C€ro YUCHHUKAMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHUSATHIO YYAITUMUCS TPEOOBAaHUN U IPOCHO yuuTes,
NPUBJICYCHUIO UX BHUMaHUS K 00CYKJaeMOW Ha ypoke WMH(pOpPMAalUH, aKTUBM3ALUU HX
MMO3HABATEIIFHOMN JeITCILHOCTH;

opraHuzanys meQpcTBa MOTHBHUPOBAHHBIX W OHPYIUPOBAHHBIX y4allUXCs HaA HX
HEYCIIEBAIOINMHU OJIHOKJIACCHUKAMU, JAIOIIETO IIKOJbHUKAM COLMAIBHO 3HAYUMBIN OIBIT
COTPYJIHUYECTBA U B3AUMHOU MMOMOIIIY;

BKJIFOYEHHUE B YPOK UT'POBBIX NIPOLIENYP, KOTOPBIE ITIOMOTAIOT MOAAEPKATh MOTHBALUIO JETEN
K MOJYYEHUIO 3HAHUMN, HATAXKUBAHUIO TTO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIICHHUH B KJacce,

MIOMOTAIOT YCTaHOBIICHHIO JOOpOJKENIaTeIbHON aTMOc(epsl BO BpeMs ypOKa;

A30T- U cepocojiepKalue COeTUHEHUS ‘ 14 -

YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHHH MEXAY YYHUTEIEM M €ro y4CHHKaMU,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCTIPHATHIO YUAITUMUCS TPEOOBaHUN U MPOCHO yuuTes,
NPUBJICYCHUIO UX BHUMaHUS K 0OCYKJaeMoi Ha ypoke WH(pOpPMaluH, aKTHBM3ALUU HX




MO3HABATENIbHOM JIEATEIbHOCTH;

opraHu3zanusi Ie(cTBa MOTHUBHUPOBAHHBIX M 3PYIUPOBAHHBIX YUYalIMXCAd HaJ HUX
HEYCHEBAIIINMH OJHOKJIACCHUKAMU, JAOLIEro MIKOJbHUKAM COLMAIBHO 3HAYMMBINA OIIBIT
COTPYJHUYECTBA U B3aUMHOW MOMOIIIH;

BKJIFOUEHHUE B YPOK UTPOBBIX MPOLENYP, KOTOPbIE IOMOTa0T NOAAEpkKaTh MOTHUBALIMIO 1eTel

K IIOJTY4YCHHIO 3HaHPII>i, HaJIQ)KUBAHHUIO MMO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIECHUH B KJ1acce,
HOMOTaIOT YCTAaHOBJICHHIO TOOpOKeNIaTeIbHON aTMOC(Eephl BO BpEMsI yPOKa;

buonornyecku akTUBHBIE BEIECTBA ‘ 26 2

YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOLICHWH MEXAY YUYHUTEIEM M €ro y4EeHHKaMHU,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHATHUIO YHAITUMHUCS TPEOOBaHUN M MPOCHO yduTels,
NPUBJICYCHUIO UX BHUMAaHUSA K 0OCYXJaeMoil Ha ypoke HH(OpMalWu, aKTHBH3AIMH WX
MO3HABATEJIbHOMN AESITEIbHOCTH;

opranu3zanusi Ie(cTBa MOTHUBHUPOBAHHBIX W 3PYIUPOBAHHBIX YUYAlIMXCA HAJ HUX
HEYCHEBAIIINMH OJHOKJIACCHUKAMU, JAOLIEro MIKOJbHUKAM COLMAIBHO 3HAYMMBINA OIBIT
COTPYAHUYECTBA U B3aUMHOI [IOMOIIIY;

BKJIFOYEHHE B YPOK UTPOBBIX MPOLIEAYP, KOTOPbIE TOMOTAIOT MOAAEPKATh MOTUBALUIO JETE
K MOJIYYEHUIO 3HAHUMN, HAJIa)KUBAHUIO TMO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOILIEHUN B KJlacce,

MIOMOTAIOT YCTaHOBIICHHIO JOOPOKENaTeIbHON aTMOc(epsl BO BpeMsi ypoKa;

BricokOMOJIEKyIIpHBIE BEIIECTBA ‘ 10 2

BocnurarenbHBIN TOTEHIINAT:

YCTAaHOBJICHUE JOBCPUTCIIBHBIX OTHOILIEHUH MEXKAY Y4YuTCIEM HW C€ro YUCHHKAMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHUSATHUIO YYAITUMUCS TpeOOBaHUN U IPOCHO yuuTes,
NPUBJICUCHUI0O UX BHUMaHUS K 00CyXJaeMol Ha ypoke HMH(pOpPMAaLUH, aKTUBH3ALUU HX
MMO3HABATEIIFHOMN JeITCIbHOCTH;

OopraHusanus HIC(bCTBa MOTHUBHPOBAHHBIX W OJpYAHMPOBAHHBIX Y4YalllUXCSA HaJd HX
HEYCTEBAIOIUMH OJHOKIACCHUKAMHU, JAIOIIEro MIKOJbHUKAM COIMAbHO 3HAYMMBINA OIIBIT
COTPYJHUYECTBA M B3aUMHOM MOMOIIIH;

BKJIIOUEHHUE B YPOK UTPOBBIX IPOLEIYP, KOTOPHIE IIOMOTar0T NOAIECPKATh MOTUBALIMIO 1€TEH
K MOJIYYCHHIO 3HAHUN, HATAKWBAHHUIO TIO3UTHBHBIX MEXIIMYHOCTHBIX OTHOIIICHUN B KJlacce,

MOMOTAIOT YCTaHOBIICHHIO JOOpOIKENaTeIbHON aTMOc(epsl BO BpeMsi ypoKa;

Hroro | 170 10

11 kmacc

Tema paznena KomnuectBo | [Ipaktudeckue
4acoB paboThI

Hemeramisl 50 4

BocnurarenbHBIN TOTEHIINAT:

YCTAaHOBJICHHE JIOBEPUTEIbHBIX OTHOLUICHHH MEXIY YUYUTEIEM M €ro YyYEeHUKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHSATHIO YUAITUMUCS TPEOOBaHUN U IPOCHO yduTes,
NPUBJICYCHUIO UX BHUMaHUS K 00CYXJaeMoil Ha ypoke WH(POpPMAlWH, AKTHBH3AIHUU HX
[I03HABATEIILHOM JEATEIILHOCTH;

opraHuzanys wWeQpcTBa MOTHUBUPOBAaHHBIX U JPYIUPOBAHHBIX Yy4alllUXCsi HaA HX
HEYCIIEBAIOIUMU OJHOKIACCHUKAMM, JAIOLIEr0 IIKOJIBHUKAM COLMAIbHO 3HAYUMBIA OIIBIT
COTPYJHHUYECTBA U B3aUMHON IIOMOILIH;

BKJIFOYEHHUE B YPOK UTI'POBBIX NPOLEAYDP, KOTOPBIE IOMOTAIOT MOAAECPKATh MOTUBALUIO IETEN
K IOJyYCHHIO 3HAHWMN, HAJIQ)KMBAHUIO NTO3UTHBHBIX MEXIIMYHOCTHBIX OTHOLICHHUH B KJlacce,

MIOMOTAIOT YCTaHOBIICHUIO JOOpO’KENIaTeIbHON aTMOc(epsl BO BpeMs ypoKa;

O0mue cBOMCTBA METAIIOB ‘ 4 _




BocnurarenbHbIN ITOTEHIIAA:

YCTaHOBJICHHE JOBEPUTENIBHBIX OTHOLICHWH MEXAY YYUTEIEM M €ro Yy4YeHHKaMHu,
CHOCOOCTBYIOUINX MO3UTUBHOMY BOCHPHUATHIO yYaIIUMUCS TPeOOBAHUN M MPOCHO YUHUTEI,
NPUBJICYCHUIO UX BHUMAHUSA K 0OCYXJaeMoil Ha ypoke HH(OpMalWu, aKTHBH3AIMH WX
IIO3HABATEJILHOM AESTEIBHOCTH;

opranuzanys [medcTBa MOTHBHPOBAHHBIX W OJPYIUPOBAHHBIX y4allUXCS HAA HX
HEYCIEBAOIAMH OJHOKJIACCHUKAMH, JAOLIEro IIKOJBHUKAM COLMAIBHO 3HAYMMBIN OIIBIT
COTPYAHMYECTBA M B3aUMHOM IIOMOIIIY;

BKJIFOYEHHE B YPOK UTPOBBIX MPOLIEAYP, KOTOPbIE TOMOTAIOT MOAAEPKATh MOTUBALUIO JETE
K ITOJIy4eHUIO 3HAHNI, HAJIAXKUBAHUIO ITO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHHWH B KJIACCe,

MOMOTal0T YCTAHOBJICHUIO TOOpOXKeNaTeIbHON aTMOC(hEephl BO BpEMS YPOKa;

Merauibl TJIaBHBIX OATPYILIT ‘ 17 1

BocnurarenbHbIN ITOTEHIIAA:

YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIICHWA MEXAY YUUTEJIEM M €ro Y4YeHUKaMH,
CHOCOOCTBYIOUINX MO3UTUBHOMY BOCHPHUATHIO yYaIIUMUCS TPeOOBAHUN M MPOCHO YUHUTES,
NPUBJICYCHUIO UX BHUMaHUS K 0OCY)KJZaeMoOil Ha ypoke WH(OpPMAaluH, aKTHBH3ALUU HX
IIO3HABATEJILHOM AESTEIIEHOCTH;

opraHuzanys [mepcTBa MOTHBHPOBAHHBIX U OPYIMPOBAHHBIX y4yallUXCSd HaA HX
HEYCIEBAIIUMH OJHOKJIACCHUKaMH, JAOLIEro MIKOJBHUKAM COLMAIBHO 3HAYMMBINA OIIBIT
COTPYAHMYECTBA U B3aUMHOM IOMOIIIY;

BKJIFOYEHHE B YPOK UTPOBBIX MPOLIENYP, KOTOPBIE TOMOTAOT MOAAEPKATh MOTHBALUIO JETEN

K IOJyYEHUIO 3HAHWW, HAJIA)KMBAHUIO MO3UTHBHBIX MEXJIMYHOCTHBIX OTHOLIEHUH B Kiacce,
IIOMOTaIOT YCTaHOBJICHUIO J0OpOrKeIaTeNIbHON aTMOc(epsl BO BpeMs ypOKa;

MerTasibl TOOOUHBIX TOTPYIII ‘ 28 3

BocnurarenbHbIN TOTEHIIMAT:

UCIIOJIb30BaHUE BOCIUTATENIbHBIX BO3MOXKHOCTEH coaepxaHHs y4eOHOro mpeaMmeTra 4depes
JEMOHCTPALMIO JIETSM MPUMEPOB OTBETCTBEHHOI'0, IPaX/IaHCKOI'O MOBEIEHUS, MPOSIBICHUS
YeNOBEKOMIOOUsT M JOOpOCEPACYHOCTH, 4Yepe3 MOoJA00p COOTBETCTBYIOIIMX TEKCTOB IS
YTEHUS, 3a]1a4 JJIsl peIIeHHsI, TPOOJIEMHBIX CUTYaIUi U1 00CYXKIEHHs B KJlacce;
NPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POPM PaOOTHI YUALTUXCS: HHTEIIEKTYIBHBIX UTD,
CTUMYJIUPYIOUIMX TTO3HABATENbHYI0 MOTHUBALIMIO IKOJIBLHUKOB; AUJIAKTUUECKOr0 TeaTpa, I1e
MOJTydYeHHBIE HAa YpOKE 3HAaHUSI OOBITPHIBAIOTCS B TE€ATPAJIBHBIX IMOCTAHOBKAX; AMCKYCCHH,
KOTOpBIE MAIOT YYalIMMCS BO3MOKHOCTh MPUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO
JIMAJIOTa; TPYIIOBOM pabOTh WM paboThl B Tapax, KOTOPHIE y4aT MIKOJIEHUKOB KOMaHIHON
paboTe 1 B3aMMOECHCTBHIO C IPYTUMU JIETHMU;

CrtpoeHue BelecTna 14 -

BocnurarenbHBIN TOTEHIINAT:

MHULMUPOBAHNE U TOJIEP’KKA MCCIIEOBATEILCKOM JEATEIIbHOCTH IIKOJBbHUKOB B pamMKax
peanu3aluy UMM UHIMBUAYAIbHBIX U TPYNIOBBIX MCCIEIOBATEIBCKUX MIPOEKTOB, YTO JAacT
IIKOJbHUKAM  BO3MOXKHOCTb ~ IPHOOPECTH  HABBIK  CAMOCTOSITEJIBHOTO — PELICHUsS
TEOPETUYECKON NpoOIeMbl, HABBIK T'€HEpUPOBaHHUA U O(GOPMIIEHHS COOCTBEHHBIX HJEH,
HaBBIK YBa)XKUTEJILHOTO OTHOLIEHUS K 4YyKUM HAesIM, 0QOpPMIIEHHBIM B paboTax Apyrux
ucciieoBaTesiel, HaBbIK ITyOJIIMYHOTO BBICTYIUICHHS NEpell ayIUTOpUEl, apryMEHTUPOBAHUS
U OTCTauBaHMs CBOEH TOUKH 3pEHHUs

Teopernueckoe onucaHue XUMUYECKUX PEeaKIi ‘ 28 1

BocnurarenbHbIN ITOTEHITAAT:

WHUIIUUPOBAHUE U TMOJJCPIKKA HCCHC}IOB&TGHLCKOP'I ACATCIIBHOCTU HIKOJILHUKOB B paMKax
peainu3anui UMU MHAWBUAYAJIbHBIX W T'PYHIIIOBBIX HUCCICA0BATCIILCKUX MPOCKTOB, YTO JACT
HIKOJIBHUKaM BO3MOXXHOCTb HpI/IO6peCTI/I HaBBIK CaMOCTOATECIIBHOI'O peuICHUA
TeOpCTH‘ICCKOﬁ HpO6HeMBI, HAaBbIK I'CHCPUPOBAHUA H O(l)OpMﬂeHI/ISI COOCTBEHHBIX H,I[eﬁ,




HaBbIK YBAXXUTCJIBHOI'O OTHOIICHUA K YYXXKHUM HIACAM, O(I)OpMJ'ICHHI:IM B pa60Tax APYyrux
I/ICCJIC,I[OBaTeHefI, HaBBIK Hy6J'II/I‘IH01" O BBICTYIUICHHA IICPE ayﬂHTopHeﬁ, APrYMCHTHPOBAHHA
U OTCTAaUBaHMS CBOCH TOUKU 3PpCHUA

XuMHuYecKasi TEXHOIOTHS ‘ 10 -

BocnurarenbHbIiM INOTCHINAJI:

MHHULMUPOBAHNE WU TOAJIEP’KKA MCCIIEOBATEIICKOM JEATEIIFHOCTH IIKOJBPHUKOB B paMKax
peanu3aniu UMH WHAWBUIAYAIBHBIX U TPYIIIOBBIX HUCCIEIOBATEIBCKUX MPOEKTOB, YTO IACT
MIKOJbHUKAM  BO3MOXKHOCTh ~ HPUOOPECTH  HAaBBIK  CAMOCTOSITEIBHOTO  PELICHHUS
TEOPETUYECKON MpOOIEeMbl, HaBBIK T'€HEPUPOBAaHUS U O(OpMIICHHS COOCTBEHHBIX HACH,
HaBBIK YBA)XXKUTEJIHHOTO OTHOLIEHUS K YYXUM HIesSM, OPOPMIICHHBIM B paboTax Ipyrux
UCCIIeIoBaTeNeH, HaBBIK MyOJIMYHOTO BBICTYIUICHUS NIEPE]] ayIMTOPUEH, apryMEeHTHUPOBaHUS
Y OTCTauBaHMs CBOEH TOUKHU 3PEHHUS

XuUMU B ITIOBCEIHEBHOMN XKU3HU ‘ 8 1

BocnurarenbHbIiM INOTCHINAJI:

MHUIMUPOBAHUE U MOJJIEPXKKA HCCIIEN0BATENIbCKON NESITEbHOCTH IIKOJbHUKOB B paMKax
peanu3anuy UMHU MHAMBUAYAJIbHBIX U TPYMIOBBIX HCCIIEA0BATEIBCKUX MIPOEKTOB, YTO JACT
MIKOJbHUKAM  BO3MOXKHOCTb ~ IPHOOPECTH  HABBIK  CAMOCTOSITEJIBHOTO  PELICHUs
TEOPETUYECKON NpoOIeMbl, HAaBBIK I'€HEpUPOBaHHUA U O(GOpPMIIEHUs COOCTBEHHBIX MJEH,
HaBBIK YBA)XKUTEJIILHOTO OTHOIIEHUS K YYKUM HaesM, oOpMIIEHHBIM B paboTax Ipyrux
uccieoBaresiel, HaBbIK MTyOJIIMYHOTO BBICTYIUICHHS Tepel ayIUTOpUel, apryMeHTUPOBaHUS
Y OTCTauBaHMs CBOEH TOUKH 3pEHHUs

Xumus Ha ciry)x0e o01IecTBa ‘ 4 -

BocnurarenbHBIN TOTEHIINAT:

MHUIMMPOBAHUE U MOJJIEPXKKa HCCIIEN0BATEIbCKON NESTEIbHOCTH IIKOJBHUKOB B paMKax
peanu3aluy UMM UHIMBUAYAIbHBIX U TPYNIIOBBIX MCCIEIOBATEIBCKUX MIPOEKTOB, YTO JacT
MIKOJbHUKAM  BO3MOXKHOCTb ~ IIPUOOPECTH  HABBIK  CAMOCTOSITEJIBHOTO  PELICHUsS
TEOPETUYECKON NpoOIeMbl, HAaBBIK T'€HEpUPOBaHHUA U O(GOPMIIEHUs COOCTBEHHBIX MJEH,
HaBBIK YBA)XKUTEJILHOTO OTHOIIEHUS K YYKUM HAesM, oOpMIIEHHBIM B paboTax Ipyrux
uccieioBaTesiel, HaBbIK MyOJIIMYHOTO BBICTYIUIEHUS Iepel ayIuTOpUel, apryMEeHTUPOBAHUS
Y OTCTaMBaHMs CBOCH TOUKH 3pEHUSI

XuMHsI B COBPEMEHHOM HayKe ‘ 7 -

BocnurarenbHBIN TOTEHIINAT:

MHULMUPOBAHNE U TOJIEP’KKA MCCIIEOBATEILCKOM JEATEIIbHOCTH IIKOJbHUKOB B pamMKax
peanu3aluy UMM UHIMBUAYAIbHBIX U TPYNIOBBIX MCCIEIOBATEIBCKUX MIPOEKTOB, YTO JAacT
IIKOJbHUKAM  BO3MOXKHOCTb ~ IPHOOPECTH  HABBIK  CAMOCTOSITEJIBHOTO  PELICHUs
TEOPETUYECKON NpoOIeMbl, HABBIK T'€HEPUPOBaHHUA U O(GOPMIIEHUS COOCTBEHHBIX MHJEH,
HaBBIK YBA)XXUTEJIBHOTO OTHOIICHUS K YYKUM HAEsM, oOpMIIEHHBIM B paboTax Ipyrux
uccie0BaTeNneil, HaBbIK MyOJMYHOTO BBICTYIUICHHS MEpes ayJUTOPHE, apryMEHTUPOBAHUS
Y OTCTaMBaHMs CBOCH TOUKH 3pEHUSI

Hroro | 170 10




KOHTpO.]ILHO — OLICHOYHbBIC MaT¢pHUAJbI

1. KontponapHo — u3MepurenbHble Martepuaibl. Xumus 10 kmacc. CocTtaBuUTENb
E.A.CtpenpHukoBa

2. KouTtponmpHO — m3MmepurenbHble MaTepuaybl. Xumus 11 kmacc. CocraBurtens
E.A.CtpensaukoBa, H.E. Tpoeryboga.
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