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Ilnanupyemblie pe3yjbTaTbl 0OCBOCHUA y4eOHOro npeamera xumus 10-11 kiaace
JInuHOCTHBIE pPe3yJbTaThl:
1)roTOBHOCTH M CIIOCOOHOCTH OOYyUJaONIUXCS K CAMOPA3BUTHIO H CAMOBOCIIMTAHHUIO B COOTBETCTBUU C OOIICUEIIOBEYCCKUMHU IICHHOCTSIMU H
ujeajlaMu IpaxJaaHCKoro 001ecTBa;
2)IpUHATHE W peaIn3alusl EHHOCTEH 37I0pOBOrO M 0€301acHOTO 00pasa JKHU3HHU, OepPeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K
coOCTBEHHOMY (PU3MUECKOMY U IICUXOJIOTHYECKOMY 370POBBIO;
3)HenpusiTHE BPEIHBIX MTPUBBIUEK: KYPEHHS, YITOTPEOICHUS aJTKOTOJIS, HAPKOTHKOB.
4)yBakeHHE K CBOEMY HApoOJly, YyBCTBO OTBETCTBEHHOCTH mepen PonuHOMN, ropaocTu 3a cBOM Kpail, cBoto PonuHy, npoiuioe U HacTosiee
MHOTOHallMOHAaJIBHOTO Hapoaa Pocenu;
5)npuHSATHE TYMaHUCTHYECKUX IIEHHOCTEH, OCO3HAHHOE, YBA)XXUTEIbHOE U J0OpOXKelaTelIbHOE OTHOIIEHHWE K JPYroMy 4YelOBEKY, €ro
MHEHUI0, MUPOB33PEHHUIO;
6)criocoOHOCTh K COMEPEKMBAHUIO M (OPMHUPOBAHHE MMO3UTHBHOTO OTHOLIEHHUS K JIOASM, B TOM YHUCIE K JIMIAM C OTpaHUYE€HHBIMU
BO3MOKHOCTSIMH 3JI0POBBSl M MHBAJIWJAM; OepekHO€, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY U MCHUXOJOTUYECKOMY
3I0POBBIO IPYTUX JIONIEH, YMEHHE OKa3bIBaTh MEPBYIO TOMOIIb;
7)pa3BUTHE KOMIIETECHIIMHA COTPYIHUYECTBA CO CBEPCTHUKAMM, AETBMH MIIAJIIEr0 BO3pacTa, B3pOCIbIMHU B 00pa30BaTEIbHOM, OOIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIE0BATEIBCKOM, MPOEKTHOW M IPYTUX BUAAX ACSITCIHHOCTH.
8)MHPOBO33pEHNE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAayKH, 3HAUUMOCTH HAyKH, TOTOBHOCTb K HAy4HO-TEXHHUUYECKOMY
TBOPYECTBY, BJIAJCHHE JIOCTOBEpPHOW HH(pOpMalnuedl O NEepeloBbIX AOCTHKEHHAX U OTKPBITUSAX MHPOBOM M OTEUECTBEHHOM HAyKH,
3aMHTEPECOBAHHOCTD B HAyYHBIX 3HaHUSAX 00 YCTPONCTBE MUpa U OOLIECTBA;
9)roToBHOCTH U CHOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA MPOTSHKEHUM BCEH KU3HU; CO3HATEIbHOE OTHOLICHHUE K
HeNpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEUIHON NMPO(ecCHOHAIbHOM U 00IIECTBEHHOMN 1S TEIbHOCTH;
10)3konoruueckas KyabTypa, OepesKHOE OTHOLIEHMsS K POJHON 3emile, MpUPOAHbIM OorarctBaM Poccum M Mupa; MOHMMaHHUE BIMSHUSA
COLIMAJIbHO-3KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHME NPUPOJHOW M COLMAIBHOM Cpe/ibl, OTBETCTBEHHOCTb 3@ COCTOSIHME IPUPOAHBIX
pPECYpCOB; YMEHHUS M HaBBIKM Pa3yMHOIO NPHUPOAOIOIb30BAHUS, HETEPIHMOE OTHOLIEHHE K JEHCTBUSAM, MPHHOCSIIUM Bpell SKOJIOIHH;
IpUOOpETEHUE ONBITA 3KOJIOr0-HANPABICHHOM JeSITENbHOCTH;
11)oco3HanHbli BBIOOD Oynyielt npodeccuu Kak MyTh U CHOCO0 peanu3alii COOCTBEHHBIX KU3HEHHbIX IUIAHOB;
12)10TpeOHOCTD TPYAUTHCS, YBAXKEHHUE K TPYLY U JIIOIAM TPyHa, TPYAOBBIM JOCTH)KEHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE
OTHOLIEHHE K PA3HbIM BUJAM TPYAOBOH JEATEIHLHOCTH.
JINYHOCTHBIE PE3yNbTaThl 0CBOCHUS aalTHPOBAHHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHus JI0JKHbBI OTPAXKaTh:
1) nas myxux, ciabocCiblIaliiX, MO3IHOONIOXIINX 00yJaloUIMXCs: CHOCOOHOCTh K COLMANbHOM ajanTallMd M WHTETpalud B OOIIECTBE, B TOM
qucie MpU pealu3aluy BO3MOKHOCTEH KOMMYHMKAIIMM HAa OCHOBE CJIOBECHOW peuM (BKIOYas YCTHYIO KOMMYHHUKAIIMIO), @ TaKXke, NMPH JKeIaHuH,
KOMMYHHUKAIIM1 HA OCHOBE KECTOBOM peyu C JIMIIaMHu, UMEIOIIMMHU HapyIIeHUs CllyXa;



2) nmis oOydaromuxcsi ¢ HapyIICHUSMH OIOPHO-JIBUTATEILHOTO ammapara: BIIAJCHHEC HAaBBIKAMU IPOCTPAHCTBEHHOW W COLMAIBHO-OBITOBOM
OPUEHTUPOBKH; YMEHHE CaMOCTOSITEILHO M O€30TIaCHO TMEPEABUTaThCsl B 3HAKOMOM M HE3HAKOMOM TIPOCTPAHCTBE C UCIIOIH30BAHUEM CHEIIHAIIBHOTO
000pYIOBaHUS; CIIOCOOHOCTh K OCMBICIICHUIO U U depeHIINAN KapTUHBI MUPa, €€ BPEMEHHO-ITPOCTPAHCTBEHHON OpPraHu3allui; CII0COOHOCTh K
OCMBICIICHHIO COLUAJIBHOTO OKPYKEHUS, CBOEIO MECTA B HEM, ITPUHITHE COOTBETCTBYIOIIUX BO3PACTY HEHHOCTEN U COLIMAIBHBIX POJIEH;
3) s 00y4aroNIMXCs C pacCCTPONCTBAMU ayTUCTUIECKOTO CIIEKTpa: (popMHUpOBAHHE YMEHUS CIICI0BATh OTPA0OTAHHOW CHCTEME TIPABHII TIOBEICHUS U
B3aMOJICHCTBHSI B TIPUBBIYHBIX OBITOBBIX, Y4YEOHBIX W COIMAIBHBIX CHTYallUsAX, YIEP)KUBAaTh TPAHUIBI B3aUMOJCHCTBHS; 3HAHUE CBOHX
MPEeANoYTeHUH (OrpaHueHUil) B OBITOBOM cdepe u chepe UHTEPECOB.

MetanpenmeTrHble (0a30Bblil YPOBEHb):
1) chopMHpPOBAaHHOCTH IPEACTABICHUH O MECTe XMMHH B COBPEMEHHON HAaydHOM KapTHHE MHUpA; TMOHMMaHHE pPOIM XHUMUH B (OPMHPOBAHMM Kpyrozopa H
(YHKIIMOHAIBHOM IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS IPAKTHUECKUX 3a71ad;
2) BJIaICHUEC OCHOBOIIOJIAraloOIMMMN XUMHUYCCKUMU NTOHATHAMU, TEOPUAMHA, 3aKOHAMU U 3aKOHOMEPHOCTAMU; YBEPEHHOC MOJIb30BAHUC XUMHUYCSCKOU TepMHHOﬂOFHCﬁ u
CHUMBOJIMKOMH,;
3) BJIaJICHUC OCHOBHBIMU METOAAMH HAYYHOI'O ITO3HAHUS, HCTIOJIb3YCMBIMU B XUMUU, TAKUMHU KaK Ha6J’IIO)ICHI/Ie, ONMCaHNUE, UBMCPEHUEC, SKCTIEPUMEHT, YMCHUC
O6p3621TLIBaTB, O6’BHCHHTL PE3YNbTAThI HpOBC}IéHHBIX OIIBITOB U ACJIaTh BBIBOAbI, TOTOBHOCTHh U CHOCOGHOCTL NPUMCHATH MCTO/IbI ITIO3HAHUS ITPU PEIICHUU NPAKTUICCKUX
3a/1a4;
4) chopMHPOBAaHHOCTh YMEHHS AaBaTh KOMHYECTBCHHBIC OIIEHKN U MIPOBOIUTE PACUETHI TI0 XUMHUYECKUM (OpMYIIaM U ypaBHEHHSIM;
5) BJIaICHUC ITpaBUJIaMH TCXHUKH 0e30ImacHOCTH IIpH UCIIOJIB30BaAHUU XUMHUYECKUX BEIICCTB,
6) copMHPOBAaHHOCTH COOCTBEHHOHN MO3UIMH MO OTHOIICHUIO K XUMHYECKOH HH(OPMAINH, TIOyIaeMOi U3 Pa3HbIX HCTOUYHHUKOB.
MeranpeaMeTHbIe pe3yibTaThl 0CBOCHUS aJallTUPOBAHHON 00pa30BaTeIbHON MPOTpaMMBbl OCHOBHOTO 00111€r0 00pa3oBaHMsl TOJKHBI OTPaKaTh:
1) s miyxux, cnabochplaniiX, MO3AHOOMIOXIINX O00Y4alOIIUXCs: BIaIeHUE HAaBbIKAMHU ONPEAETICHHUS U UCIPABICHUS CHEIU(PUUECKUX OMIMOOK
(arpaMMaTH3MOB) B MUCbMEHHOW U YCTHOM peyH;
2) nns oOydaroImuxcsi ¢ pacCTPOWCTBaMU ayTHCTHUYECKOTO CIEKTpa: (OpPMUPOBAHUE CIIOCOOHOCTH IIAHUPOBATh, KOHTPOJIHUPOBATH U OLICHUBATH
coOCTBEeHHbIE yueOHbIE NEHCTBUS B COOTBETCTBUU C IOCTABJICHHOM 3ajadeil M YCIOBHSAMH €€ pealu3aliy MpU COMPOBOXKIAIOIICH MOMOIIH
MeIarOTHYeCKOT0 PabOTHUKA W OpraHU3yrollell MOMOIIM ThIOTOpa; (OPMUPOBAHHME YMEHHUS OMNpenesaTh Haubojee 3PQPEKTHUBHBIE CIIOCOObI
JTOCTHKEHUS pe3y/bTara Py COMPOBOKIAAIOIIEH MOMOIIIH M€Aarorn4eckoro paboTHIKA U OPraHU3yoIIel MOMOIIH ThIOTOPa;
dbopMUpOBaHHE yMEHUS BBINIOTHATH JACUCTBUS IO 3aJaHHOMY alrOpPUTMy HIU OOpa3ily MpH COMPOBOXKIAIOMICH MOMOIIM MEeNaroruueckoro
paboTHUKA U OPraHU3YIOIIEH MOMOIIU ThIOTOPa; POPMUPOBAHUE YMEHUS OLIEHUBATh PE3YNIBTAT CBOCH NESATENbHOCTH B COOTBETCTBHH C 33JaHHBIMU
STaJIOHAMU MPU OPTaHU3YIOIIEH OMOIIU ThIOTOPa; (GOpMHUpPOBaHKE YMEHHS aJeKBAaTHO pearupoBaTh B CTAHAAPTHOM CUTYaIlMH Ha yCIieX U Heynauy,
KOHCTPYKTUBHO JEHCTBOBATh Jak€ B CHUTYyal[UsiX Heyclexa MpH OPTraHU3YIOIIeld IMOMOIIHM ThIOTOPA; Pa3BUTHE CIOCOOHOCTH CaMOCTOSITENHLHO
0o0paTuThcs K MeJarornyeckoMy paOOTHUKY (II€Aarory-rcuXoJioTy, COIMaIbHOMY IEAarory) B ciydyae JTUYHBIX 3aTPYOHEHHUN B PEIICHHH KaKOro-
nubo Bompoca; (GopMHpOBaHHE YMEHHsS AKTUBHOTO HCIIOJNB30BAaHUS 3HAKOBO-CUMBOJIMYECKUX CPEACTB MJs MpeAcTaBlieHUs HHPopMaruu 00
M3y4aeMbIX 00BEKTaX M MPOIECccaX, Pa3IMUHbIX CXeM pPEeIIeHUs YUeOHBIX U MPAKTHUECKHUX 3a]1ad MPU OPraHU3YIOIe TOMOIIIM Meaarora-rncuxoiora
U THIOTOpA; pa3BUTHE CIOCOOHOCTH CAaMOCTOSTENBHO JEHCTBOBaTh B COOTBETCTBHU C 33JlaHHBIMHM JTAJIOHAMHU TpPU TOHUCKe HHGOpMAIH B
Pa3TMYHBIX UCTOYHHUKAX, KPUTUYECKU OI[EHUBATh M HHTEPIPETUPOBATH MOTydaeMylo HHGOPMAIUIO U3 PA3IMYHBIX HCTOUHUKOB.
[Ipu u3ydeHnn y4eOHBIX MPEIMETOB OOyUaIONIMECs YCOBEPIISHCTBYIOT MPUOOpPETEHHBIE HA TIEPBOM YPOBHE HABBIKM pabOThI ¢ MH(pOpMAIHed U
nonoiHAT ux. OHU cMOTYT paboTaTh ¢ TEKCTaMH, TPEOOPa30BLIBATh U HHTEPIIPETHPOBATH COJACPKAIIYIOCS B HUX UH(OPMAIIUIO, B TOM YHCIIE:



CHCTEMaTU3UPOBaTh, CONOCTABIIATh, AHAIM3UPOBATh, 0000IIaTh U UHTEPIPETUPOBATH HHPOPMALIUIO, COACPIKAIIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX
00BEKTAaX;
BBIJICIATh TJIABHYIO M W30BITOUHYIO HH(OPMAIMIO, BBIOJIHATH CMBICIIOBOE CBEPTHIBAHME BBIICICHHBIX (DAaKTOB, MBICICH; MPEACTaBIATH
nH(POPMALIMIO B CKATOH cloBecHOM (hopMme (B BUIE TUIaHA MITH TE3HCOB) U B HAIVISTHO-CUMBOJIMYECKOW (hopme (B BUAE TAOIHII, TpapHISCKUX
CXEM U IMarpaMM, KapT HOHATUN — KOHLIENITYyaJIbHBIX TUarpaMM, OIOPHBIX KOHCIIEKTOB);
3aMlOJIHATH U JOIIOJHATH TaﬁJIHIIBI, CXEeMBbI, TMarpaMmsl, T€KCTbI.
IIpenmeTHbIe pe3yabTaThl:
Xumus
BoinyckHuk Ha 62a30BOM YPOBHE HAYy4YMTCH:

packpbIBaTh Ha MPUMEPAX POJIb XUMUHU B (POPMHUPOBAHUHU COBPEMEHHOW HAyYHOW KapTUHBI MUPA U B IPAKTUUYECKOMN JAEATEIbHOCTH YEJIOBEKA;
JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBA3b MEXKAY XUMHUEN U APYTUMH €CTECTBEHHBIMU HAyKaMU;

pacKpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XUMHUYECKOTO cTpoeHust A.M. bytieposa;

noHuMath (Gusudeckuii cmpica [lepumommueckoro 3akona /.M. MenpaeneeBa M Ha €ro OCHOBE OOBSICHSATH 3aBUCHMOCTH CBOWCTB XHMHUYECKHX
AJIEMEHTOB U 00pa30BaHHBIX UMHU BEIIECTB OT 3JEKTPOHHOTO CTPOEHHUS aTOMOB;

0O0BSCHATH MPUYMHBI MHOr0OOpa3usl BEIIECTB HA OCHOBE OOIIUX MPEJICTABICHUI 00 X COCTaBE U CTPOCHUH;

MPUMEHSTh MpaBUja CUCTEMAaTHYECKON MEXIyHapOIHOW HOMEHKIATYPhl KaK CPEACTBA pa3MyeHHs U HIAECHTU(UKAIMU BEIIECTB 0 UX COCTaBY U
CTPOEHHUIO;

COCTAaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYIIbI OPraHUYECKUX BEIIECTB KaK HOCUTENeH nH(opMaluy 0 CTPOCHHUU BEUIECTBA, €0 CBOMCTBAX U
MIPUHAUIEKHOCTHU K OIIPENEICHHOMY KIIACCy COECIUHEHNN;

XapaKTepu30BaThb OPraHMYECKUE BEIIECTBA M0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXIY JaHHBIMU
XapaKTepUCTUKaMU BEILECTBA;

MIPUBOANTH IPUMEPHI XUMHUECKUX PEAKILIMM, PACKPBIBAIOIINX XaPAKTEPHbIE CBOMCTBA TUIIMYHBIX MPEACTABUTEIEH KIACCOB OPraHUYECKUX BELIECTB
C 1IeJIbI0 UX UJICHTU(UKAIUU U 00BbICHEHUS 00JIaCTH PUMEHEHUS;

MIPOTrHO3UPOBATh BOBMOXXHOCTh MPOTEKAHUSI XUMUYECKUX PEAKUMN HA OCHOBE 3HAHUM O TUIIAX XMMHUYECKOM CBS3U B MOJIEKYJIaX PEAareHTOB U HUX
PEaKUMOHHON CIOCOOHOCTH;

WCIOJIb30BaTh 3HAHUSI O COCTABE, CTPOCHUU M XMMHUECKHX CBOMCTBAX BEIIECTB JUIsi 0€30MaCHOTO IPUMEHEHUS B IPAKTUYECKON AESITENbHOCTH ;
MIPUBOJIUTH MPUMEPHI MPAKTHUYECKOTO HCIOJIb30BaHUS MPOIYKTOB MEepepaboTKu He(pPTH U MPUPOJHOTO Trasza, BHICOKOMOJEKYISPHBIX COEIUHEHUN
(monuaTUIIeHa, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUThH OIBITHI MO PACHO3HABAHUIO OPraHMYECKUX BEIIECTB: MIHUILIEPUHA, YKCYCHOM KHCIIOTBI, HENpPENEIbHBbIX >XKMPOB, IIIOKO3bl, Kpaxmala,
0eJIKOB — B COCTaBe MUIIEBBIX MPOTYKTOB U KOCMETHYECKUX CPEJICTB;

BJAJITh MTPaBUJIAMH U IIpUeMaMu O0e30MacHOM paboThl ¢ XUMUUECKUMU BEIIECTBAMU U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YCTaHaBIIMBaTh 3aBUCUMOCTb CKOPOCTHM XUMHYECKOW peaklMM W CMELICHHs XHUMHMYECKOTO PpaBHOBECHS OT DPA3JIUYHBIX (AKTOPOB C ILEJbIO
OIIPEIEICHUSA ONTUMAJIBHBIX YCIOBUN ITPOTEKAHUS XUMHUECKHUX IPOLIECCOB;

IIPUBOAUTH IIPUMEPBI TUAPOIN3a COJIEH B IOBCEIHEBHOM KU3HU YEJIOBEKa,



MIPUBOIUTH MPUMEPHI OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEAKIIUI B TIPUPOIE, TPOU3BOACTBEHHBIX MPOIECCaX U )KU3HEACATETHHOCTH OPraHU3MOB;
MIPUBOJIUTH MMPUMEPHI XUMUYCCKUX PEAKIIUi, PACKPHIBAIOIINX OOIIHE XMMHYECKHE CBOMNCTBA IMPOCTHIX BEHMIECTB — METAJJIOB U HEMETAILIOB;
MIPOBOJIMTH PACUYEThl HA HAXOXJICHUE MOJIEKYISIPHOW (HOPMYIBI YITIEBOIOPOJA MO MPOAYKTaM CTOPAaHHS M IO €r0 OTHOCHUTEIHHOW IUIOTHOCTH U
MaCCOBBIM JIOJISIM SJIEMEHTOB, BXOJISIINX B €70 COCTAB;
BJIQJICTh MIPABMIIAMU 0E30ITaCHOTO OOpAIICHHS C €IKHMH, TOPIOYUMH M TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBON XUMUU;
OCYIIECTBIISATH MTOMCK XUMUYICCKOH WH(POPMAIMH 10 Ha3BAaHUAM, HICHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMYIIaM BEIIECTB;
KPUTUYECKH OIICHWBATh M HWHTEPIPETUPOBATH XUMHUYECKYI0 WH(OPMAIHIO, COACPIKANIYIOCS B COOOIICHHSIX CPEICTB MAacCOBOW HWH(OpMAIINH,
pecypcax MHTepHEeTa, HAyYHO-MIOMYISIPHBIX CTAThIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IICNISAX BBISBICHUS OIMMOOYHBIX
CyXIeHUH U (GOPMHUPOBAHUS COOCTBEHHOM MO3HIINH;
MPEJCTABISATh MTyTH PEIICHHSI TIIO0ATBHBIX MPOOIeM, CTOSIIHUX MEePe]] YeIOBEYSCTBOM: IKOJIOTHICCKUX, IHEPTETUICCKUX, CHIPhEBBIX, U POJIb XUMHU U
B PEIICHUH ATUX MPOOIEM.

Buinycknuk na 6a3zoeom ypoene noayuum 03mM0HCHOCHb HAYUUMbCA:
UTLTIOCMPUPOBAMb HA NPUMEPAX CIMAHO8IeHUe U I60TIOYUI0 OP2AHUYECKOU XUMUU KAK HAVKU HA PA3TUYHBIX UCHOPUYECKUX dMAanax ee paseumusi;
UCNONB308aMb MemoObl HAYYHO20 NO3ZHAHUS NPU GbINOJIHEHUU NPOEKMO8 U YY4eOHO-UCCIe008ameNbCKUX 3a0ay no U3y4eHuilo ceotcms, cnocobos
NOTYYeHUs U PACNO3HABAHUS OP2AHUYECKUX 8eUjeCE;
00BACHAMb NPUPOOY U CHOCOOBL 0OPA30BAHUSL XUMUYECKOU CEA3U. KOBALEHMHOU (NOJIAPHOL, HENONAPHOU), UOHHOU, MEMANIUYecKol, 6000POOHOU — C
yenvio onpeoeseHus XUMU4ecKol akmueHOCmMuU el ecms,
VCMAHABIUBAMb 2EHEMUYECKYI0 C653b MedHCOY KIACCAMU OpP2aHU4ecKux euecme O0ns 0O00CHOBAHUSL NPUHYUNUATILHOU 803MONCHOCMU NOJYYeHUs]
Op2aHU4ecKUx coeOUuHeHull 3a0aHH020 COCMABa U CMPOEHUsL,
VCMAHABIUBAMb 83AUMOCEA3U MeHcOy axmamu u meopueli, NPUYUHOU U CleOCmeueM Npu auanuse npobleMHblX cumyayuil u 0O0CHO8AHUU
NPUHUMAEMBIX peuleHUll HA OCHO8e XUMUYECKUX 3HAHULL.
[IpenmeTHBIE pe3yNnbTaThl U3yYEHUS MPEAMETHON 00IacTH XUMHUS TOJIKHBI OTPaXKaTh:
1)ocBoeHuE 3HAHUI 0 XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAyYHON KapTUHBI MUPA, BAXKHEHIINX XUMUYECKUX MTOHATHUAX, 3aKOHAX U TEOPUSIX;
2)oBnajicHue YMEHUSIMU IPUMEHAThH NOJYyYeHHbIE 3HAHUA [T 00BCHEHHS pa3HOOOPAa3HBIX XUMUYECKUX SBJICHUN U CBOWCTB BEIIECTB, OLIEHKU POJIU
XMMHH B PA3BUTHUH COBPEMEHHBIX TEXHOJIOTHI U MOTy4EHUU HOBBIX MaTepUasoB;
3)pa3BuTre NO3HABATEIHHBIX MHTEPECOB U MHTEIJIEKTYaJIbHBIX CIOCOOHOCTEH B Mpoliecce CaMOCTOATENBHOTO MPUOOPETeHUS XUMUYECKUX 3HAHUH C
UCIOJIb30BAHUEM PA3IIUMYHBIX HCTOYHUKOB HH(GOPMAIINH, B TOM YHCIIE KOMIBIOTEPHBIX;
4)BocnuTaHue yOeKACHHOCTH B TO3UTHUBHON PO XUMHH B KU3HH COBPEMEHHOTO 00I1eCTBA, HEOOXOIMMOCTH XUMUYECKH TPAMOTHOTO OTHOIICHHUS
K CBOEMY 3/I0POBBIO U OKPYKaloIlel cpere;
5)npuMeHeHre OTYYeHHBIX 3HAaHUHM U yMEHUH 115t 6e30MMacHOTO UCIIONF30BaHUS BEIIECTB U MaTepUANIOB B OBITY, CEIbCKOM XO3sICTBE U Ha
MIPOU3BO/JICTBE, PEIICHUS TPAKTUYECKUX 3a/1a4 B MOBCEAHEBHOM KU3HU, MIPEIYIPEKICHUS SIBICHHUM, HAHOCSIIUX BPE 3I0pPOBBIO YEIOBEKa U
OKpYKarolIen cpee.



Conepsxkanue yueOHOro nmpeamera
ba3oBblii ypoBeHb
OCHOBBI OpPraHu4ecKoi XUMHH
[losiBneHue u pa3BUTHE OPraHNYECKON XMMMM Kak Hayku. [Ipenmer oprannyeckoil XuMun. MecTo v 3Hau€HHE OPraHUYECKOM XUMHH B CUCTEME
€CTECTBEHHBIX HayK.
XUMHYECKOE CTPOEHUE KaK MOPSIOK COSTMHEHHSI aTOMOB B MOJIEKYJIE€ COTJIACHO MX BaJICHTHOCTH. OCHOBHBIE MOJI0KEHUS TEOPUU XUMUYECKOTO
CTPOEHMS OpraHu4eCcKux coennHeHnii A.M. bymiiepoBa. YiiepoaHbIi CKEIET OPraHudeCcKOr MOJIEKYIIbl. KpaTHOCTh XUMHUYECKOH CBA3H.
3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMHUECKOTO CTPOEHUS MosieKyl. M3omepus u usomepsl. [lonarue o gpynkuronansHoi rpynmne. [TpuHImnb
KJIacCU(UKAIIMN OpraHUYEeCKUX coeuHeHni. Cuctemarnyeckasi MeXX1yHapoiHasi HOMEHKJIaTypa U IPUHIUIIBI 00pa30BaHUs Ha3BaHUM
OPraHNYeCKUX COCTMHECHUH.

Anxkanbl. CTpoeHHe MOJIEKYIIbI MeTaHa. ['omosiorudyeckuit psaja ankaHoB. [omonoru. Homenknarypa. M3oMepus yriiepogHOro CKeeTa.
3aKOHOMEPHOCTH U3MEHEHUs (PU3NUECKUX CBOMCTB. XMMUYECKHE CBOMCTBA (Ha MPUMepe METaHa U ATaHa): peakuu 3aMelIeHUs
(rajmoreHupoBaHue), AETUAPUPOBAHUS KaK CIIOCOOBI MOTyYEHHS BAXKHEHIINX COEAMHEHNUN B OpraHMueckoM cuHTe3e. [opeHne MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHKOB TEIUIa B IPOMBILIUIEHHOCTH U ObITy. HaxoxaeHue B mpupoie 1 npuMeHeHne ajakaHoB. [IoHsATHe 0 [UKIoaIKaHaX.

AJikeHbl. CTpoeHne MOJIEKYIbI 3THIIeHa. [ oMonornueckuit psa ankeHoB. HomeHkiarypa. Mi3oMepust yriepoIHOro CKeneTa v MOJ0KEHUS
KpaTHOM CBSA3M B MOJIeKylle. XMMHUECKUE CBOMCTBA (Ha IPUMEpPE ITUIIEHA): peaKLUK IPUCOETUHEHNS (TaIOTeHUPOBAHUE, THIPUPOBAHUE,
THIpaTalys, THAPOTaJOreHUPOBaHKE) KaK CIIOCO0 MoTydeHus: (PyHKIMOHAIBHBIX IPOU3BOIHBIX YITIEBOJIOPOOB, ropeHus. [lonnmepusanus stuneHa
KaK OCHOBHO€ HaIIPABJICHUE €T0 UCIO0JIb30BaHus. [IonMaTHIIEH KaK KpDYITHOTOHHAXHBIN IPOAYKT XUMUYECKOTO IIPOU3BOACTBA. [IpuMenenune
STHJICHA.

Ankanuensl U kaydyku. [TonsTue o0 ankaaneHax Kak yrieBoAopoJiax ¢ IByMs IBOMHbIMU cBs3siMu. [Tomumepusanust tuBrHuIa (OyTaaneHa-
1,3) kak coco0 MoJTydYeHUss CHHTETHYECKOTO Kayuyka. HaTypaibHbIil 1 CHHTETHYECKHH Kaydyku. Bynkanuzamus kayayka. Pesuna. [Ipumenenue
Kay4yKa U PE3UHBI.

Aukunbl. CTpoeHHE MOJIEKYIIBI alleThieHa. [omonornyeckuii psin ankuHos. Homenknarypa. M3oMepus yriepoIHOro CKejaeTa U MOJIOKCHUS
KpaTHOM CBA3M B MOJIeKy/le. XMMHUYECKUE CBOMCTBA (Ha IpUMeEpe alleTUIIEHA): peakMi IPUCOEIUHEHNUS (TaJIoOT€HUPOBaHue, IMIPUPOBAaHUE,
THJIpaTalys, THAPOTraloreHUPOBaHKE) KaK CIIOCO0 MOMy4YeHHUs OJIMMEPOB U JIPYTUX MOJIE3HBIX PO IyKTOB. [OpeHune aneTuieHa Kak HCTOUHUK
BBICOKOTEMIIEPATYpHOTO IIJIAMEHH JUIsl CBAPKU U pe3Ku MeTaiuioB. [Ipumenenue aneTuieHa.

Apenbl. beH3011 Kak IpeACTaBUTENb ApOMAaTUYECKUX YIIIeBOAOPOA0B. CTpoeHue MOJIeKylbl OeH301a. XMMHUYECKHE CBOMCTBA: peakLuu
3aMelleHus (raIoreHUpoBaHue) Kak Coco0 MOMyYeHUsI XUMUYECKUX CPEJICTB 3aIlUThl PACTEHUMH, IPUCOEANHEHMs (THIPUPOBAHHE) KaK
JI0Ka3aTeNIbCTBO HEMpeesIbHOro Xapakrepa 6en3oina. Peakuus ropenus. [Ipumenenue 6eH3ona.

Cnuprsl. Knaccuduxkanus, HOMEHKIaTypa, U30MepHsl CIUpTOB. MeTaHOoJ U ATAHOJI KaK MPEACTABUTENN MPEAETbHBIX OJJHOATOMHBIX
CIUPTOB. XMMUYECKHE CBOMCTBA (Ha MPUMEpe METaHOJIa U 3TAHOJIA): B3aUMOAEHCTBHUE C HATPUEM KaK CIIOCO0 YCTAHOBJIEHUS HAJTHUUS
THJIPOKCOTPYIIIBI, PEAKINS C FaJIOTEHOBOIOPOAMH KakK CIoco0 MOIydeHHs pacTBOPUTEINEH, Ieruaparanus Kak cnocod Moay4eHus 3TUICHa.
Peakuus ropenust: cnupTsl Kak ToruBo. [Ipumenenne Meranosna 1 3taHona. PU3HOIOTHYECKOE JEMCTBUE METAHOJIA U 3TAHOJIA HA OPTaHUu3M
4eJI0BEKa. DTWICHIVIMKOJb U INIMIEPUH KaK IPEICTaBUTENN IPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBEHHas peakiysi HA MHOTOATOMHBIE



CIUPTHI U €€ IPUMEHEHUE /IS pacliO3HaBaHUs MIUIEPHUHA B COCTABE KOCMETHYECKUX CpeACTB. [IpakTnueckoe NpuMEHEHNE ITUIICHIVIUKOIISA U
[JIMLEpUHA.

®enou1. CtpocHre MOJIEKYITBI (heHoJIa. B3anMHOe BIUsSHUE aTOMOB B MOJIeKylie (heHoIa. XMMUYECKUE CBOMCTBA: B3aMMOICHCTBHE C
HaTpueM, THAPOKCHIOM Harpus, OpomoM. [Ipumenenue deHomna.

Adabaeruabl. Merananb (hopMabAeru) U dTaHalb (alleTalbIeTHa) KaK MPeJACTaBUTENN MPEISIbHBIX albAeru10B. KauecTBEHHbIE peaKIiuu
Ha KapOOHWIBHYIO TPYIITY (peakius «cepeOpsHoTo 3epKaiay, B3auMojieiictere ¢ ruapokcuaom Meau (1) n ux npumenenune st 0OHapyKeHUs
MIpPEJENIbHBIX albJAECTHI0B B IPOMBIIIJIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTD aibAeruaoB. IIpuMenenue Gpopmanpaeruia v aeraibAaeruia.

KapOoHoBble KHCI0TBI. YKCYCHas KUCJIOTA KaK MPEICTaBUTEINb MPEIEIbHBIX 0JJTHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XMMUUYECKHE CBOICTBA
(Ha mpuMepe YKCYCHOW KHMCIIOTHI): peakliy C METaNIaMU, OCHOBHBIMHM OKCHJAMH, OCHOBAHUSMH U COJISIMH KaK TIOJATBEPKACHHUE CXOJICTBA C
HEOpraHMYeCKUMHM KucioTamu. Peakuus stepudukanum kak crnoco0 NoaydeHus! cloKHbIX 3¢upoB. [IpumeHeHne yKCyCHON KUCIIOTBI.
[IpencraBnenue o BeICHIMX KapOOHOBBIX KHCIOTAX.

Caoxuble 3pupsl U xupbl. CroxHbie 3PUPbI KaK TPOAYKTHl B3aUMOAEHCTBHS KApOOHOBBIX KUCIOT co cnupTamu. [IpumeHeHne caoKHbIX
3¢upoB B MUIIEBON U Map(roMepHOM MPOMBINITIEHHOCTH. JKUPBI Kak CII0KHBIE (Ul IMLEPUHA U BHICIIMX KapOOHOBBIX KUCIOT. PacTUTeNnbHbIE U
YKUBOTHBIE KUPBI, UX cOCcTaB. Pacro3HaBaHue pacTUTENBHBIX )KHUPOB HA OCHOBAHUU UX HEIpeenbHOro xapakrepa. [Ipumenenue xxupos. ['maponus
WM OMBIJIEHHE )KUPOB KaK CII0CO0 MPOMBIIUIEHHOTO MOJIy4eHUS COJIeH BBICIINX KapOOHOBBIX KMCIOT. MBUTA KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT. MoToIIie cBOCTBA MBLIA.

YraeBoawl. Kinaccudukanus yreBoioB. Haxoxxnenue yrineBooB B ipupojie. [TroKo3a Kak aabaeru1o crnupt. bpoxkenue rroko3sl. Caxapo3a.
I'uaponus caxapo3bl. Kpaxman u nenirono3a kak 0MoJornueckue noauMepbl. XuMHUYecKrue CBOMCTBA KpaxMara U LeJUTI0NI03bl (THIPOIn3,
KaueCTBEHHas peakius ¢ HoJ0M Ha KpaxMall U ee IpUMEeHEeHHe /Ui 0OHapYyKeHUsl KpaxMalia B mpoayKkTax nutanus). [I[pumenenue u 6uosioruye ckas
poiib yrieBoJoB. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA MMPUMEPE alleTaTHOTO BOJIOKHA.

Wnentuduxanusi opraHn4ecKux CoOeAMHEHNN. [ eHeTnueckas CBA3b MEX/1y KJIacCaMU OPraHUYECKUX COeUHEHHUN. TUIbI XUMHUYEeCKUuX
pEaKIHl B OPraHMYE€CKON XUMUHU.

AMUHOKHCI0THI M Oeikn. CocTaB M HOMEHKJIaTypa. AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHndeckue coeauHenus. [lentuanas cBs3b.
buonoruueckoe 3HaueHne 0-aMUHOKHUCIIOT. OOJIacTH MPUMEHEHUSI aMUHOKUCIIOT. benku kak npupoHbie ouonoaumepbl. CocTaB U CTpOEHUE OEIIKOB.
XUMUYeCKUe CBOMCTBA OENKOB: rUapon3, AeHarypaius. OOHapy:keHHe OSIKOB MPH MOMOIIN Ka9YeCTBEHHBIX (I[BETHBIX) peakuuid. [IpeBpaienus
OeJKOB MUIIY B OpranuiMe. buonorndyeckue GyHKINHU OSITKOB.

Teopernueckne 0OCHOBbI XUMHH

Crpoenne BemecTBa. CoBpeMeHHasi MOJIENIb CTPOSHUS aToMa. DIeKTpoHHas KoHpurypanus aroma. OCHOBHOE U BO30YK/IEHHBIE COCTOSHUS
aromoB. Kitaccuukanus XAMUIECKUX IEMEHTOB (s-, P-, d-37eMenTb1). OCOOEHHOCTH CTPOCHHUS SHEPTETHYSCKUX YPOBHEH aTOMOB d-371€MEHTOB.
[Tepuoanueckas cucrema xumuueckux eMeHToB [[.M. MenneneeBa. @usnueckuit cmbica llepuonnueckoro 3akona /[.M. Menneneesa. [Ipuunnel u
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB IEMEHTOB U UX COEAMHEHUH MO MEepUoiaM U Ipymnam. JIEKTPOHHAS MPUPOIa XUMUYECKOU CBSI3U.
DNeKTPOOTPUIIATENFHOCTh. BUIBI XMMIUECKO# CBSI3U (KOBaJICHTHAsS, HOHHAS, METAJUTMUECKasi, BOJIOPO/IHAS) 1 MEXaHU3MEBI ee 00pa30BaHUsI.



Kpucrammmyeckue u amopgnbie BeniecTsa. TUIBI KPpUCTAIUTMYECKUX PELIETOK (aTOMHAs!, MOJIEKYIIsipHAast, MOHHAs, METAJTMYECcKasi). 3aBHCUMOCTh
(GU3NIEeCKUX CBOMCTB BEUIECTBA OT THIIA KPUCTALNTMUECKON pereTku. [[punanHel MHOTOo0Opasust BEIIECTB.

Xumuyeckue peakuu. [oMoreHHsle U rereporeHHble peakunu. CKOpOCTh peaklivy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOIBI
pearupyromux BeUeCTB, KOHIEHTPALMY PEarupyrolnuX BEMECTB, TEMIIEPATyphl, IUIOMAAN PEAKINOHHON IOBEPXHOCTH, HAIMYMUS KaTaau3aTropa.
Ponp kaTanu3atopoB B pUpO/Ie U MIPOMBIIIJICHHOM MTPOU3BOICTBE. OOpaTUMOCTh peakiiuii. XMMHUECKOe PABHOBECHE U €TO CMEIICHHE 10T
NEUCTBUEM pa3IUYHbIX (PAaKTOPOB (KOHIEHTPALUsl PEareHTOB WM MPOYKTOB PEaKLMH, JaBJIEHUE, TEMIIEpaTypa) ISl CO3/1aHuUs ONITUMAJIbHBIX
YCIIOBUN POTEKaHUsI XUMUYECKUX IpolieccoB. JucnepcHbie cucteMsbl. [lonsTre 0 komnounnax (3omu, renu). Mctunneie pactBopsl. Peakunu B
pacTBopax AMEKTpoauToB. pH pacTBopa Kak mokazaTesib KUCIOTHOCTH cpenbl. [ uapoiu3 coseil. 3HaueHune TuIpon3a B OMOJIOTHUYECKUX OOMEHHBIX
npoueccax. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH B IPUPOAE, IPON3BOICTBEHHBIX MPOIECCaX U )KU3HEAEATEIbHOCTH OPraHU3MOB.
OKHCANTENBEHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAJUIOB IVIaBHBIX U MOOOYHBIX NOATPYIH (ME/b, KEI€30) U HEMETAJUIOB:
BOJIOPO/Ia, KUCIOPO/a, TaIOTEHOB, Cephl, a30Ta, ocdopa, yrepona, KpeMHus. Koppo3us MeTamioB: BUIbl KOPPO3HH, CIIOCOOBI 3alIUTHl MET JIJIOB
OT KOPPO3HH. DIIEKTPOJIM3 PACTBOPOB U pacIlIaBoB. [[pumMeHeHne aeKTponu3a B MPOMBIIUIEHHOCTH.

XuUMHA U KU3Hb

HayuHnble MeToabI MO3HAHUS B XUMUM. VcTounnkn xumudeckoit nHbopmanmu. [Touck naGopmalmu no Ha3BaHUSIM, UICHTU(DUKATOpaM,
CTPYKTYpHBIM (hopmynam. MoenupoBaHre XMMHYECKUX MPOLIECCOB U SIBICHUN, XUMUYECKUI aHAIU3 U CUHTE3 KaK METObl HAyYHOTO MO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, pepMeHTHl, BATAMUHBI, TOPMOHBI, MUHEpaJIbHbIE BOAbI. [Ipo0ieMbl, cBsI3aHHBIE C TPUMEHEHUEM
JIEKapCTBEHHBIX MpenaparoB. BpenHbie MpUBBIUKY U (GAKTOPBI, pa3pylIaloniie 310pOBbe (KypeHue, ynoTpeOieHue ankoroys, HAapKoMaHus).
Panmonansaoe nmuranue. [umessie no0aBku. OCHOBBI IUAIIEBON XUMHUU.

XuMuUS B MOBCEIHEBHOI *kuU3HU. Moromue u ynctsmue cpeacrsa. Cpeactsa 60pbObl ¢ OBITOBBIMU HACEKOMBIMU: PETIEIICHTHI,
uHcekTuuabl. CpeacTBa TMYHON TUrueHbl U KocMeTukd. [IpaBuna 6e30macHoit paboThl ¢ €IKMMHU, TOPIOYMMH U TOKCHYHBIMH BELIECTBAMU,
CpeAcTBaMU OBITOBOM XMMHH.

XuMHusi M ceJibCKOe X03s1iicTBO. MuHepalbHbIC U OpraHnyeckue ynoopenus. CpeacTBa 3aluThl PACTCHUM.

Xumus v 3HepreTuka. [IpupoHpie CTOUHUKH YTIIeBOAOPOAOB. [IpupoaHbIii M MOMYTHBIN HEPTAHOM ra3bl, UX COCTAB U UCIOJIb30BaHHE.
CocraB Hedtu u ee nepepadbotka. Hedrenpomykrsl. OkranoBoe uncno 6en3una. OxpaHa okpyxkarolel cpesl pu HedrenepepadoTke u
TPAaHCHIOPTUPOBKE HEPTEPOLYKTOB. AJIBTEPHATUBHBIE HCTOYHUKHU SHEPTUU.

Xumus B crpoutesiberBe. Llement. beton. [logbop onTuManbHBIX CTPOUTENBHBIX MaTePHAIOB B MPAKTUUECKON JACSITEIbHOCTH YEIOBEKA.

XHMHS ¥ IK0JIOTUsl. XUMUYECKOE 3arpsa3HeHHE OKPYKatollel cpeibl U ero nocienctsus. Oxpana ruapocdepsl, HoUBbl, aTMOChepsl, (hrIopbl
1 (ayHbl OT XUMHUYECKOTO 3arpPS3HEHUS.

Tunsl pacyeTHbIX 3a1a4:
Brruncnenue MaccoBO IOJM XUMUYECKOTO 3JIEMEHTa 10 (GopMylie COSTUHEHHUS.
YcranoBneHue npocTeneii opMysbl BEIECTBA IO MACCOBBIM JOJISIM XUMUYECKUX IIEMEHTOB.



BrrunciaeHus mo XUMHYSCKHM YPaBHCHUAM KOJHNYCCTBA, 061>eMa, MacCChbl BCHICCTBA IO KOJHUYCCTBY, O6’beMy, MacCc pCearcHTOB MJIM IMPOAYKTOB

peaKIuu.

PacueT MaccoBo# 10111 paCTBOPEHHOI'O BELECTBA B PACTBOPE.
Tembl npakTHYecKHUX padoT:

[losyueHue 3TusI€HA U OTIBITHI C HUM
[Tosyuenue u cBoiicTBa KApOOHOBBIX KUCIIOT
Perienne sxkceprMeHTANbHBIX 33/1a4 HA MOJy4YEHUE U PacliO3HaBaHUE OPraHUYEeCKUX BEUIECTB

Pacrno3HaBanue mjiacTMacc ¥ BOJOKOH
IIpuroroBneHne pacTBOPOB C 3aJaHHOIN MOJISIPHOM KOHIICHTpaIueH
Penienune sxcriepuMeHTAIBHBIX 3a/1a4 IO TeMe «MeTaibh)

Pemrenne OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMEC «HemeTambsn

Temarnueckoe niianuposanue 10 kiaace (0a3za)

Nen/m | HaumeHoBaHMe pa3iesioB M TeM Kosmmu | Copepixkanue
€CTBO
4acoB
Teopusi XUMHY€ECKOT0 CTPOEHUS OPraHuveckux |3 [TosiBneHue u pa3BUTHE OPraHUYECKON XMMHHU Kak Haykd. [Ipeamer opranndeckon

coennHennii. [Ipupona xummnyeckunx cBsizei

XUMHH. MecTo 1 3HaueHHE OpFaHI/I“IeCKOI\/'I XUMHUHU B CUCTEME €CTCCTBCHHBIX HAYK.
XuMH4deckoe CTPOCHHUE KaK IOPpAAOK COCAUHCHHA aTOMOB B MOJICKYJIC COITIAaCHO HX

1/1 |IIpaBuna Th B kabunere xumun. [Ipeamer 1
OpraHmuecKoi xuMuH. TeopHs XMMHECKOTO BaJICHTHOCTH. OCHOBHH? TOJIOKEHUA ~ TCOPHM  XHMHYECKOTO  CTPOCHUA
CTPOHEHS OPraHHUECKHX BEIECTR OpraHUYECKUX COeqUHEHHH A.M. ByTHCPOBa. VYriepoaHbIi CKEJIET OpraHHvecKoit
MoJieKynbl. KpaTHOCTh XMMHUYECKOW CBS3U. 3aBUCHMOCTh CBOMCTB BEIECTB OT
2/2 | DnexTpoHHas IPUPOAA XMMHUYECKHX CBsA3ed B |1 XUMHUYECKOTO CTpoeHusi MoJsiekyl. WM3omepuss u  uzomepsl. llonarwe o
OPraHM4CCKNX COCAHHCHUAX dbynkuroHanbHOU rpymnme. [IpuHIMIb KIaccu@uKanu OpraHndecKux coeaMHEHUN.
3/3  |Knaccudukauys opraHiueckux CoenuHenuii | 1 Cucremarnueckas MeEXAyHApoJHAs HOMEHKIATypa M TPUHLUIBI 00pa3oBaHUs
HA3BaHUU OPraHUYECKHUX COCTUHEHHI.
Yriesoaopoasl
IIpenenbHbIe YII1€BOAOPOAbI — AJIKAHBI Ankanbl. Cmpoenue monekynvl memana. I oMOJOTUYECKUN psAJl alnKaHOB. [ oMOJIOTH.
Howmenknarypa. M3omepus yriepoaHoro ckenera. 3akOHOMEPHOCTH U3MEHEHUS
1/4 | DnexTpoHHOE M MPOCTPAHCTBEHHOE cTpoeHue |1

AJIKaHOB
I'omomnoru u HU30MCPBI AJIKAHOB

¢du3nUecKux CBOMCTB. XUMHUYECKUE CBONCTBA (Ha MpUMeEpe METaHa U 3TaHa):
peakMy 3aMeleHus (ralorTeHUpOBaHKe), IETHPUPOBAHMS KaK CIIOCOOBI




IIOJIYYEHHs] BAXKHEHIINX COSAMHEHUN B OPraHUYeCKOM CHHTe3e. [ opeHue merana

2/5 | MeraH — npoCTeHIHil IPeICTaBATEND KaK OJJH U3 OCHOBHBIX HCTOYHUKOB TeILIa B IPOMBIIIJICHHOCTH U OBITY.
QJIKAHOB Haxoxnenue B npupojae u NpUMEHEHUE aJIKaHOB. [lonsamue 0 Yyukioaikamax.
HenpeneabHble yriieBoaopoabl: aJIKeHbl, Anxenbl. CTpoeHHE MOJIEKYIIbI 3TUJIEHA. | OMOJIOTMYEeCKUH PsiJl alIKEHOB.
aJIKaIUeHbl, ATKMHbI Homenxknarypa. 3omepust yriiepoJHOTO CKeJleTa U MOJI0KEHUsI KpaTHOU CBSI3U B
1/6  |HempeenbHbie YIIeBOIOPO/TEL. ATTKSHBI: MoJieKynne. XMMHUYECKHEe CBOICTBA (Ha MpUMepe ATUIIEHA): peaKIMU PUCOEANHEHNS
CTPOEHHE MOJIEKYJI, FOMOJIOTHS M H3OMEpHUs (ramoreHupoBaHue, TUAPUPOBAHUE, TUAPATALINS, THIPOTATIOT€HUPOBAHNE) KaK
Tlonyuenwe, CROHCTBA ¥ IPHMEHEHHE ATKEHOR croco0 noixydeHus (PyHKIMOHATBHBIX IPOU3BOIHBIX YITIEBOJIOPOJIOB, TOPEHHUSL.
[Tonumepuszanus 3TUIIEHA KAK OCHOBHOE HAIlPaBJIEHUE €r0 MCII0JIb30BaHuU.
[TonuaTHiEeH Kak KPYMHOTOHHAXKHBIN MPOIYKT XUMUYECKOTO MPOU3BOJICTBA.
2/7  |Hpaktuueckas padota 1. [Tonydenue sTuneHa [IpUMeHEHHE STIIICHA.
1 ONIBITBI C HNIM Ankanvensl 1 kayuyku. [lonsTue 00 ankaaueHax Kak yriieBoAOpoAax C IByMs
3/8 | AnkaaueHsl NBOMHBIMU cBA3sIMU. [Tomumepusanust nuBuHmia (OyragueHa-1,3) kak cnoco6
MOJTYYEHHUs] CHHTETHUECKOTO Kayuyka. HarypanbHbIi U CHHTETUYECKUI KaydyKH.
4/9 | Auetuen 1 ero romornoru Bynkanuzanus kayuyka. Pesuna. [IpumeHeHue kaydyka U pe3uHblI.
Ankunbl. CTpoeHHE MOJIEKYIIbI alleTueHa. [oMoIorudeckuil psiji aJIKHHOB.
Howmenkinarypa. 3omepust yriiepogHOro cKejieTa ¥ MOJIOKEHUSI KpaTHOU CBSI3H B
MoJieKynne. XMMHUYECKHe CBOMCTBA (Ha MpuUMepe alleTUiIeHa): peakiuu
npHUCcOeAUHEHUs (TaJoTeHUpOBaHUE, THAPUPOBAHUE, THAPATALIMS,
TUAPOTaIOreHUPOBAHKE) KaK CIIOCO0 MOTYYESHUS MOJIMMEPOB U JPYTUX MOJIE3HBIX
npoaykToB. [opeHue aneTuaeHa Kak HCTOUHUK BBICOKOTEMIIEPATypHOTO MJIaMEHH
JUIS CBapKu U pe3ku MeTaiioB. [IpumeHenue aneruieHa.
ApeHbl (apoMaTHyecKHe YIJIeBOIOPOIbI)
1/10 |BeH3011 ¥ €ro TOMOJIOTH Apenbl. beH3011 Kak npeicTaBUTEIh ApOMATHUECKHUX YIIeBOI0poA0B. Cmpoenue

CsolicTBa 0€H307a K €r0 TOMOJIOIOB

Monekynvl 6enzona. XUMU4eCKHe CBOUCTBA: peaKMK 3aMeIIeHUs
(ranoreHupoBaHKE) KaK CIIOCOO MOJYyYEHUSI XUMUYECKUX CPEJICTB 3alLUThI
pacTeHuii, npucoeJuHeHus (THAPHUPOBAHUE) KaK JOKA3aTeLCTBO HEMPEAEIbHOTO
xapakrtepa OeHzona. Peakius ropenus. [Ipumenenue 6eH3oa.

IIpupoaHble HCTOYHUKH M MepepadoTka
YIJICBOAOPO/0B




1/11

[TpupoaHbIC HCTOYHUKHU YIIIEBOJIOPOIOB
[TepepaboTka HEDTH

[IpupoaHbIe UICTOUHHUKH YIIIEeBOAOPOAOB. [IpupoHbIii ¥ MOMYTHBIN HE(DTIHOM ras3bl,
uX coctaB U mcnoibs3oBanue. CocraB HedTH U ee mepepadborka. Hedrenpomykrer.
OxranoBoe uncio 6eH3znHa. OxpaHa OKpYKalolIe cpeasl mpu HedrenepepadoTKe U
TPAHCIIOPTHPOBKE HEPTETIPOAYKTOB. AJTBTEPHATHBHBIC HCTOYHUKH YHEPTUU

2/12

KonrposbHas pabdora 1 no temam «Teopus
XUMHUYECKOTO CTPOCHHSI OPraHUYEeCKUX
COEIMHEHUIN», « YIJIEBOJIOPOIbI»

Kucsopoaconepskamue oprannyeckne coeIuHeHUus 11
Cnuptbl u peHosbI 3 Cruprel. Knaccudukanms, HOMEHKIIaTypa, H30MepHs CHUPTOB. MeTaHoJI U 3TaHOJ
1/13 | O/HOATOMHBIE TIPe/IeTBHBIC CITHPTEL KakK MPEeJACTaBUTENHU MPEAETbHBIX OJIHO.’:’LTOMHI)IE( CIIUPTOB. XMUMHUYECKUE CBOMCTBA
Tonyuenue, XHMHIECKHE CROCTRA H (Ha mpuMepe MeTaHoJIa M 3TaHOJIa): B3aUMOJCHCTBHE C HATPHUEM KaK CTIOCO0
[PUMEHEHHE OTHOATOMHBIX PEJICTHHBIX YCTAHOBJICHUS HAJTMYUS rnnpoxcozpyrmm, peaKuus ¢ raJlor€HOBOIOPOIaMH KaK
CIIUPTOB Croco0 MoTy4eHHUs] paCTBOPUTENIEH, AETUpATAIIHSI KaK CITOCO0 MOTyIeHUS ATHIICHA.
Peakuust ropeHusi: ciupThl Kak TOIUIMBO. [[pyMeHeHre MeTaHoa u 3TaHoja.

2/14 | MHOroaToMHbl€ CIIUPTHI DU3MOIOTUYECKOE ICUCTBUE METAHOJIA M ATAHOJIA HA OPTraHU3M YeJIOBEKa.

3/15 |MDeHOIBI K APOMATHYECKUE CIIUPTHI OTUJIEHITIMKOJIb U TIHMIEPUH KaK MPEACTABUTENH NPEIECTbHBIX MHOTOATOMHBIX
criuptoB. KauecTBeHHas peakiysi HAa MHOTOAQTOMHBIE CIIUPTHI U €€ IPUMEHEHUE IS
pacno3HaBaHus MIMIIEPUHA B COCTaBE KOCMETHYECKUX cpeacTB. [IpakTnueckoe
MIPUMEHEHUE STUIICHIVIMKOJIS U [JIMLEpUHA.

®enoun. CtpoeHue MoJIeKyibl peHosia. B3anMHOe BiIMsHEE aTOMOB B
MoJiekylie peHosa. XuMHUYECKHe CBOMCTBA: B3aMMOICHCTBHE C HATPHEM,
TUAPOKCHIOM Harpus, Opomom. [Ipumenenue geHoa.
AJuberujibl, KeTOHbI U KAPOOHOBbIE 3 Anbaerunbl. Metananb (popMaabIeTyT) U dTaHab (aleTaIbIET ) Kak
KHCJIOTHI MpEeACTABUTENM MIPEACIIbHBIX alibJieru10B. KauecTBeHHbIE peakuyu Ha
KapOOHWIBHYIO TPYIIY (peakius «cepeOpssHOTO 3epKajiay, B3auMOICHCTBHE C

1/16 Kap6OHI/IJ'IbeIe COCIMHCHUS — aJIbACTUAbI U TUAPOKCHUIOM MCIU (H) " UX IPUMCHCHUC NI 06Hapy>KeHI/I${ IpCACIbHBIX

ketounl. CBOMCTBA U IIpUMEHEHUE aNbIECTUI0B AJIBJACTU 0B B IIPOMBIIIJIICHHBIX CTOYHBIX BOJAAX. TokcuuHOCTH AJIBICTHUIO0B.

2/17 | KapOOHOBBIE KHCIOTHI. XHMHUYECKHE Epﬂgl CHCHHIE (pOpMaﬂbﬂf,m’Ha 1 afeTalIbACTua.

CBOHCTEA, B IPHMEHEHHE OJHOOCHOBHELX apOOHOBBIE Kncnogm. KCyCHas KI/IC;OTa KakK npeHCTalaHTenL IpEACIIbHBIX }
HPEIIEIBHBIX KapGOHOBHIX KHCIOT O,Z[HOOCHO.BHLIX KapOOHOBBIX KHCIOT. XUMUYECKHE CBOMCTBA (Ha MPUMEPE YKCYCHOU
KHCJIOTHI): pEakiliu C MeTaJUIaMH, OCHOBHBIMU OKCHUAAMH, OCHOBAHUSIMU U COJISIMU
3/18 |IIpakruueckas pabora 2. [Tomydenue u KaK IIOATBEPXKICHUE CXOACTBA C HEOPraHMYECKUMH KUCIOTaMU. Peakius




CBOMCTBa KaPOOHOBBIX KUCIIOT

TepuUKAIUIU KaK CIIOCO0 MOMyYeHHSI CIOKHBIX 3(upoB. [IpuMeHeHre YKCYCHOM
kucioThl. [IpencraBienne o BRICIIHX KapOOHOBBIX KHCIIOTAX.

Caoxnble 3¢gupsl. ’Kupbi

Crnoxuble 3¢upbl 1 xupbl. CroxHbIE 3QUPHI KaK MPOAYKTH B3aUMOACHCTBUS
KapOOHOBBIX KUCIIOT co ciupTamu. [IpumeHeHne clnoxHbIX 3(UPOB B MUIIEBON U

1/19 | CnoxHbie 3pupbi N
nap@roMepHOil MpoMbIIIIIEHHOCTH. JKUPBI Kak ClI0’KHbIE 3(Upbl IHULEPHHA U

2/20 | XKupsr. Motowue cpesictsa BBICIIIUX KapOOHOBBIX KUCJOT. PacTUTENbHBIE U )KUBOTHBIE KHUPBI, UX COCTaB.
PacriozHaBaHue pacTUTENBHBIX KUPOB HA OCHOBAHUU WX HETIPENIEIbHOIO XapaKTepa.
[Ipumenenue xupoB. [ UAPOIN3 MM OMBUIEHHE )KUPOB KaK ClIoco0
MIPOMBIIIIJIEHHOTO TIOJIY4Y€HHUs COJIeH BBICIINX KApOOHOBBIX KUCIOT. MbLUIA Kak conu
BBICIIUX KapOOHOBBIX KUCIOT. MoloII1e CBOKWCTBA MblLJa.
XuMUs B TOBCETHEBHOM KU3HU. MOIOIME U YUCTALIUE CPEICTBA.

YrieBoabl VYrnesoasl. Knaccuduxanus yrineBogos. HaxoxaeHue yrineBo0B B IPUPOE.
121 | Vreromp. Tiiioko3a. OJHIOCAXapH/IEL ['mroko3a kak anmpaeruaocnupt. bposkenue rmokosbl. Caxapo3sa. [ uoponus €axaposel.
Caxaposa Kpaxman u nemirono3a kak OMoI0ruyeckue nojuMepbl. XuMHUUeCcKHe CBONCTBA

Kpaxmasa | LeJUTION03bl (TUIPOIN3, KAUeCTBEHHAs peaklus ¢ HoJJ0M Ha Kpaxmall u

2/22 | Tlonncaxapuapl. Kpaxman, Llenmonosa ee MpuMeHEeHHre U1 OOHApY)KEHHUS KpaxMajia B MPoayKTax nutaHus). [Ipumenenune

3/23 | IIpakruueckas pabora 3. Perenue u 6uonoruyeckas pojb yreBooB. [loHsTre 006 HCKyCCTBEHHBIX BOJIOKHAX Ha

OKCIICPUMCHTAJIBHEBIX 3a/1a4 Ha IIOJIYYCHUC U
pacCiio3HaBaHHUEC OPraHUYCCKUX BEIICCTB

IIPUMEPE all€TAaTHOI'O BOJIOKHA. I/II[CHTI/I(I)I/IKaI_II/IH OpraHN4Y€CKUX COGﬂHHeHHﬁ.
Tenemuueckas ces3v Meofcdy Kaiaccamu opeanudecKux coeourernui. TUIb
XUMHUYCCKUX peaKHI/Iﬁ B OpF&HH‘ICCKOfI XHMHH.

A30Tc0nepmamne OpraHun4eCKue COCIMHCHUSA

1/24 | AmunsI

2/25 | AMuHOKHCITOTBI. Benkn

3/26 | A3oTconepiKalie reTepONUKINIECKIEe
coequHeHus. HykienHOoBbIe KMCIOTHI

427 | XuMus 1 37J0pOBbE YEIOBEKA

5/28 |KonrtponbHas pabora 2 1o Temam

«KI/ICJ'IOpO,Z[CO,[[ep)KaH_II/IC OPraHN4YCCKUC

AmuHOKHCHOTH M Oenku. CocTaB M HOMEHKIIATypa. AMUHOKHCIIOTBI KaK
amdoTtepHbie opranndeckue coequaenus. Ilentunnas cBs3b. buonornueckoe
3Ha4YEHUE 0-aMMHOKHUCIOT. O0nacTi MpUMeHeHUsI aMUHOKUCIIOT. benku kak
npupoanblie 6ronoiauMepsl. CocTaB U cTpoeHHe OelKOB. XUMUYECKHE CBOWCTBA
0eJIKOB: TUPONN3, leHaTypanus. OOHapyx)eHHne OeIKOB IpU MTOMOIIH
KaueCTBEHHBIX (LIBETHBIX) peakuuil. [IpeBparienus OENKOB MUIIKM B OpraHUu3Me.
buonornueckue pyHKIUN OSITKOB.




COCAUHCHUA, «A30Tc0;[ep>i<amne
OpraHn4e€CKuc COCANHCHU A

XuMHUA M0JUMEpPOB

1/29 |CuHTETHYECKHUE MTOJIUMEDPBI. [TonmaTHIIeH KaK KPYIMHOTOHHAXKHBINA MTPOIYKT XUMHUECKOTO ITPOU3BOJICTBA.

Konnencaumonusie nonumepsl. [lenonnactel HarypanbHblii u CHHTETHYECKUI KaydyKH. Bynkanusanus kayuyka. Pe3una.
N IIpumenenue K W PE3UHBI.

2/30 |Harypanbublit kayayk. CHHTETHYECKHE PUMCHCHUC KayHdyka 1 pes
KayuyKu

3/3 | CunHTeTHYecKHe BOJOKHA

4/32 |IIpaktuyeckas padota 4. Pacrio3HaBaHue
IJ1acTMAacC U BOJIOKOH

5/33 |Opranuueckasi XuMusl, Y€JIOBEK U TPUPO/IA

6/34 |HroroBsIii ypok mo Kypcy xumuu 10 kiacca




TemaTrnueckoe miianuposanue 11 kiacc (0a3a)

Ne HanmenoBaHue pa3iesioB U TeM Kosmmue | Conep:xanue
YPOK CTBO
a 4acoB
Tema 1. Baxuneiiune XuMruyecKkue NOHATHA U
3aKoHbI (4 yaca)
1 [IpaBuna Th B kabunete XxuMuu. ATOM. 1 Crpoenue atoma. SAapo (MpOTOHBI, HEUTPOHBI) U IIMEKTPOHBL. V30TOMIHI.
XUMUYECKUI 31eMEHT. M30TOmbI. CocraB aTOMHBIX sJIEp
2 3aKOH COXpaHEHHUS MacChl U DHEPTUU B 2 3aKoH COXpaHEHUsI MacChl BEIIECTB. 3aKOH COXpaHEeHUs U IpeBparieHus. Jledext macchl
XUMUHU Crpykrypa I1.C. raBHbIe 1 TOOOYHBIE TOATPYIIIHI, Majible U OoblIne nepuoasl. Opouras, s-, p-,
3 [Tepnomnueckuit 3akoH. Pactipenenenue 3 d-opOuranu, sHEpreTHUECKUE TIOAYPOBHH, CITHH, CIIAPUBAHUE IEKTPOHOB
AJIEKTPOHOB B aTOMaX 3JIEMEHTOB MaJIbIX Banentnsie Bo3aMoxxHOCTH. CBOOOAHBIE OpOUTanu, 3MeHeHust aToMHOTO pajunyca, Yucia
1 OOJIBIIUX TTEPHOJIOB. SHEPreTUYECKUX YPOBHEH, YMCIIA BaJIEHTHBIX AJIEKTPOHOB B nepuoaax u rpynnax [1CXD
4 BanenTHOCTb U BaJIeHTHBIE BO3MOKHOCTH | 4
aTOMOB
Tema 2. Crpoenne BemecTna (2 yaca)
5 OCHOBHBIE BUJBI XUMHYECKOU CBSI3H. 1 KosanenTtHas cBs3b, €€
6 CrpoeHne KpucTauioB. 2 Pa3HOBHUIHOCTH U
Kpucrannmueckue pemerku. MeXaHu3M 00pa30BaHUs
BetecTBa MONEKyISIpHOTO ¥ HEMOJIEKYIISIpHOTO cTpoeHus.. Kpuctannuueckue u amopdHbie
BEILIECTBA.
Tuns! KpUCTAIIMYECKUX PELIETOK (aTOMHAs!, MOJIEKY/ISIpHAs, MOHHAS U METaJNINYecKasi).
3aKOHOMEPHOCTh CBOMCTB BEUIECTB OT TUIOB KPUCTAINIMYECKON PEIIETKH.
Tema 3. Xumnueckue peakuuu (4gaca)
7 Knaccudukanus XuMUYECKIX PEaKIIHA. 1 OBP.
OKHCIIUTENBbHO-BOCCTAHOBUTEIILHBIE DK30- ¥ 3HIOTEPMUUYECKHUE PEAKIUU.
peakiuu CKOpOCTh XUMUYECKUX pEeaKUi. AKTUBUPOBAHHBIN KOMILIEKC. 3aKOH JEHCTBYIOIINX MacC.
8 TennoBoii 3ppexT XuMuyeckux peakuuii | 2 Xunmnueckoe paBHosecue. [Ipunmun Jle Illarense
9 CxopocThs xuMuueckux peakuuii Kartanmusz | 3
10 XuMHUecKoe paBHOBECHE U crIOcoObI ero | 4
CMEUIEHUs
Tema 4. PacTBopsl (6 4acoB)
11 \ JlucnepcHbie CUCTEMBI U PACTBOPHI. 1 Jucnepcusie cuctemsl. PactBopsl. ['pybonucnepcusie cuctemsl. Konnonaasie




CrniocoObl BBIpayKeHHsI KOHLIEHTPALH
pactBopoB. Pemenue 3anad mo reme
«PacTBOpBI»

pacTBOPBL. A3PO30JIH.
OnekrponuTudeckas aucconnanus. CHIbHBIC U C1a0bIe SIEKTPOIHTHI.
Bonopoansiit mokazarens (pH).

12 DNEKTPOIUTUYECKAST TUCCOLIAALINSL. 2 Peaknun moHHOrO 0OMeEHa
OJOPOJIHBIN NIOKA3aTeb. I'maponu3 HeopraHmyecKux (CoJieil) 1 OpraHudecKuX (CIOKHBIX 3PUPOB, YITICBOJOB, OCIKOB)
13 Peakiun monHoro oOMeHa 3
14 I'mpponus opraHyecKux u 4
HEOPraHWYECKUX COECAUHEHHI
15 O60061marmui ypok 5)
16 Kourtpoabhas padora Nel 6
Tema «iiekTpoxumMmnyeckue peakuun»(3yaca)
17 XHAMHWYECKHE UCTOUHUKH TOKa. Py 1 lNanpBanmueckuii anemeHt. OnekTpoasl. AHoA. Katon. AKKyMynsTOp. TOTIITMBHBIH
CTaHJIAPTHBIX IEKTPOIHBIX MMOTEHITUAJIOB ANIEMEHT. DNEKTPOXUMUS. Psij1 cTaHAapTHBIX AIEKTPOAHBIX MOTeHIINANOB. CTaHIapTHHIE YCIOBUS.
18 Koppo3sus metaminos u ee 2 CrangapTHBIN BOJAOPOIHBIN AIEKTPOI.
peaynpexaeHne Kopposust. Xumudeckast Koppo3usl, IMEKTPOXUMHUIECcKass Kopposusi. CiocoObl 3alUThI.
19 DJIEKTPOIIN3 3 OnexTpoinus
Tema 6. Meranbl. (5 4yacoB)
20 OO61rast XxapakTEepUCTHKA METAIIIOB 1 Mertamnbl. Tlomoxxenne MetanmnoB B [1C DnekTpoXuMUYeCKUi psijl HAMPSHKSHUH METAIIIIOB.
21 00630p METAUTUYECKHUX AIIEMEHTOB A- 1
rpyni Merannsr A-rpynn
22 OOmuii 0030p METAUTMYCCKUX 1 CmnaBsl.JIerupyrommue no6aBku. Uepnsie metasibl.. [ [BeTHbie MeTamibl. Uyryn.Cranb.
5I€MEHTOB B-rpymmn Oxcuapl. 'uapokcusl.
23 CrijaBbl METAJUIOB 1
24 OKcuapl ¥ THAPOKCHUIBI METAJJIOB 1
25 IIP/P Nel Pemienne 1
IKCIEPUMEHTAJIBHBIX 32124
Tema 7. «Hemeraaabh (5 yacoB)
26 0630p HemeTaoB. CBolicTBa U 1 Hemerannsl u ux ¢usndeckue cpoiicrsa. CTpoeHHUE aTOMOB HEMETAILIIOB.
MIPUMEHEHNE BAKHEUIITNX HEMETAIJIOB Knaccudukaims HeopraHuueckux coeTUHEHHH. XUMHUYECKHE CBOMCTBa OCHOBHBIX KIIACCOB
27 OO11ast XxapakTepuCTUKa OKCHI0B 1 XMMHYECKHX COCTUHEHUM.
HEMETAJIJIOB U KHUCIIOPOI0COACPKAIINX
KHCJIOT
28 OKuCIUTENbHBIE CBOMCTBA Q30THOU U 1

CepHOM KUCI0T. BogopoaHsie




COCAMHECHUA HEMCTAIIIOB

29 IIP/P Ne2 IlonydeHue coOupanue u
pacno3HaBaHue ra3oB

30 I'eneTnyeckas CBsI3b HEOPraHMUECKUX U
OpPraHUYeCKHX BEIIECTB.
O06o0uIeHNE

31 Kontposbhas padora Ne 2

Tema 8. Xumus u ku3nb ( 3 yaca)

32 XUMUS B TPOMBIIUIEHHOCTH. [IpuHIUIBI
MTPOMBITIZICHHOTO MTPOM3BO/ICTBA

33 XUMHUKO-TEXHOJIOTHUECKHAEC TTPHHITHITHI
MIPOMBITIZICHHOTO MOJTYyYEeHHUSI METAJLIOB.
[Ipon3BOACTBO UyryHa M CTAJIA.

34 Xumus B ObITy. XUMHUUECKast

MIPOMBINIIEHHOCTh M OKpY)Karolas cpena

XuMH4ecKasi MPOMBIIUIEHHO CTh. XUMUYECKask TEXHOJIOTHUS.

Uepnas metamnyprus. Jlomennas neus. Armomeparus Kucnopoanasiii koHBepTep. besoTxoanoe
MPOU3BOJCTBO.

DKOJTOTUYECKHIT MOHUTOPHUHT. [ [peienbHO TomycTHMbIE KOHIIEHTpaIuu

Hroro: 34 yaca, KOHTPOJIBHBIX Pa0bOT-2, MPAKTHYECKUX padoT-2.




MartepuajbHO TexHHYecKOe o0ecriedeHne B pamkax «Touku pocra»

HanmenoBanue Kparkue TexHuueckne xapakTepuCTUKH Komnuectso
000pyIOBaHUS
Oo6u1ee obopynoBanue (puznka, XuMusi, 6U0JIOTHSA)
Hudposas HudpoBoii gaTynK AMEKTPOIPOBOAHOCTH 3 .
naboparopust Hudposoit garunk pH
y4eHUYECKas HudpoBoit JaT4MK NOJI0KEHUS
(pu3uka, xumus, | LluppoBoil naTunk Temneparypbl
OuooTHS) Hudporoit naTunk abCOMIOTHOTO JIaBICHUS
Hudposoii ocrmorpaguyeckuit JaTauK
Becsol anexTponnbie yue6Hsie 200 T
Muxkpockor: uppoBoi WK onTuYecKui ¢ ypenuueHuem ot 80 X
Habop ans u3rotoBieHuss MUKpOIIpEnapaToB
Muxkpornpenaparsl (Habop)
CoenuHuTENBHBIE IPOBOJIA, IPOrPAMMHOE 00ECIIEUeHHE, METOINUECKNE YKa3aHUs
KOMIUIEKT COITyTCTBYIOIIMX 3JIEMEHTOB Ul OIBITOB 110 MEXAHUKE
KOMIUIEKT COITyTCTBYIOIIMX JIEMEHTOB JJISl OIIBITOB 110 MOJIEKYIISIPHOM (DU3HKE
KOMIUIEKT COITyTCTBYIOIIMX 3JIEMEHTOB Ul OIBITOB 110 3JICKTPOANHAMUKE
KOMIUIEKT COITYTCTBYIOIIMX 3JI€MEHTOB Ul ONBITOB 10 ONTUKE
KommekT nocynet u | llITatuB maboparopHblii XUMUYECKUMA 3 mir.

o0opynoBaHust IS
YUECHHUYECKUX
onbITOB  ((usuka,
XUMUSI, OUOJIOTHS).

Hab6op uamex [lerpu

Habop nHCTpYMEHTOB penapoBaIbHBIX

JlokKa Ji1sl COKUTaHUS BEIIECTB

Crynika dapdopoBasi ¢ IECTHKOM

Ha6op 6anok jy1st XpaHeHus1 TBepAbIX peakThBOoB (30 — 50 mu)
Hab6op ckistHOK ((h1akoHOB) 17151 XpaHEHHUS pACTBOPOB PEAKTHBOB
Ha6op mpubopok (ITX-14, ITX-16)

[Ipubop st momydeHus ra3on

CrnmproBka

T'oprouee U1 CHUPTOBOK

dunpsrpoBanbHas 6ymara (50 mrt.)

Konba xonnueckas

ITanouka crekisHHAs (C pe3HHOBBIM HAKOHEYHUKOM )




Yamreuka Jyuist BellIapuBaHUsl (BbIIapUTENIbHAS YallleuKa)
MepHbiil tUIMHAP (TIACTUKOBBII)

Boposka crexisiHHas (Masast)

Crakan crexiastHHBIN (100 M)

I"azooTBOIHAS TPYOKA

Xumus
JHemoncTparmonHoe | CocTaB KOMIUICKTA: 1 .
obopynoBaHue Cronuk noasemMHubiii Haznauenue: coopka yueOHBIX YCTaHOBOK,

pasmep crosemrHullbl: He MeHee 200 * 200 MM, TUIaBHBIN MOBEM C TTOMOIIBIO BUHTA: HATHYHE
[lITatuB neMOHCTpAITMOHHBIN XUMUYecknii: HazHauenne: neMoHcTpanus npubopoB U YCTaHOBOK,
OTIOpa, CTEPKHU, JIANKH, My(ThI, KOJbIIA: HATUYHE,

BO3MOXHOCTH 3aKPETUICHUS 3JIEMEHTOB Ha Pa3JIMYHOMN BBICOTE: HATUIHE

Arnmnapar s IpOBEICHUS XUMUYECKUX peakiuii: Haznauenue: neMOHCTpalys XMMUYECKUX PEAKIUM,
MOIVIOTUTENb IAPOB U ra30B: HAJIUYHE,

Matepuai KoJObl: CTEKIIO

Habop ans snexTponu3a neMoHCTpalnoHHbIN: HazHaueHue: n3ydeHne 3aK0HOB JIEKTPoIn3a, COOpKa MOJeNn
aKKyMYJIATOpa,

E€MKOCTh: HaJIMUHE,

AJIEKTPOIbI: HATUINE

KommuiekT MepHbBIX K010 Majioro oobema: HasHaueHue: JeMOHCTPAIIMOHHBIE OIIBITHI,
00beM k0116: oT 100 M g0 2000 mut,

KOJIMYECTBO K0J10: He MeHee 10 mmiT.,

Marcepuall KOJIO: CTEKIIO




Ha6op ¢dmakonos (250 - 300 mi1 a5t XpaHEHHs paCTBOPOB PEaKTUBOB).

Haznauenue: xpaHeHue pacTBOPOB PEAKTUBOB,

KOJU4ecTBO (D1akoHOB: HEe MeHee 10 mT.,

Marepuai (pIaKoHOB: CTEKIIO

npoOKa: HATHM4Ke

[Ipubop /151 ONBITOB MO XUMUU C HIEKTPUUECKUM TOKOM (J1a00PaTOPHBIN)

[Ipubop 1t UIUTIOCTpAIMU 3aKOHA COXPAHEHUSI MacChl BEIIECTB: COCYIL

Jlangonbra: HaIIM4UMeE,

npoOKa: HalIu4ue,

TUI IpUOOopa: IeMOHCTPALIMOHHBIN

JenutenbHas BopoHKa: HazHaueHue: pa3aeneHue AByX *KUJIKOCTEH MO MIOTHOCTH,
MaTepuai BOPOHKH: CTEKIIO

YcraHoBKa JUIsl IeperoHKu BemiecTs: HasHaueHue: qeMoHCTpalys OUMCTKY BEUIECTBA, IEPErOHKa,
KOJIOBI, XOJIOJMJIBHUK IS OXJIaKICHUS, aJUIOHXK, TPOOKa: HAJIU4Ke,

JUIMHA YCTaHOBKU: HE MeHee 550 MM

[Tpubop st moyueHus ra3oB: Ha3HAYEHUE: TOTYYCHHUE Ta30B B MAJIBIX KOJIMYECTBAX,
COCTaB KOMIUIEKTa: HEe MeHee 6 MpeMETOB

bans KOM6I/IHI/IpOBaHHaH na60paT0pHa;1: bans BogsgHas: HAJIMYUEC, KOJIbLIa CMCHHBIC C OTBEPCTUAMU PA3HOT'O
AnaMeTpa: HaJIN4Iune,

TIJIMTKA SJICKTPUYCCKAA: HAJITUMYNC




dapdopoBas cTynka ¢ nectukoM: HazHauenue: aisi pa3MeNbueHns KPYIHbIX (PpaKIUid BEIIECTB U

IIPUTOTOBIICHHS IIOPOIIKOBBIX CMECEHN

Kowmrmutexkt Tepmomerpos (0 - 100 C; 0 - 360 C)

Komriekt
XUMHYECKUX
PEaKTUBOB

CocraB KOMILIEKTA!
Ha6op "Kucnots!" (a30THas, cepHas, coisiHasi, opropocopHasi)

Ha6op "T'napokcuast" (ruapokcui 6apusi, TMAPOKCHU]T KaIHsl, TUAPOKCHU]T KalIbIHsl, THAPOKCHU] HATPUS)

Hab6op "Oxkcunpl metamioB" (amoMuHUS OKCU, Oapus okcu, xkene3a (I11) okcwa, kambiius OKCUl, MarHus
okcun, menu (I1) okcua, MMHKA OKCHT)

Ha6op "lllenounble u mea04HO3eMeTbHbIE METAIIbI" (JINTUH, HATPUM, KaJIbI[Hil)
Ha6op "Metamnsl" (aqtoMUHHM, JKeI€30, MAaTHUMA, ME/lb, ITAHK, OJIOBO)

Ha6op "lllemounble U menouYH03eMeNbHbIE METaUTbl" (JTUTHI, HATPUH, KaJIbITUN)
Hab6op "Orneonacusie Bemecta" (cepa, pocdop (kpacHsrit), okcun hocdopa (V))
Hab6op "T"anorensr" (#ioa, 6pom)

Hab6op "T"anorenusr" (amroMUHUS XJIOPHUI, aMMOHUS XJI0pu/I, 6apust xmopu, xkene3a (I11) xmopun, xanus
WO T, KaJTUsl XJIOPH/I, KaIbIUS XJIOPHUIL, JINTHUS XJIOpu, MarHus xiopui, menu (1I) ximopun, Harpus Opomu,
HaTpusi PTOPU, HATPHS XJIOPHUJ, IITHKA XJIOPHUT)

Ha6op "Cynbdatsl, cynbbuasl, cynbdurel” (anomunus cynbdar, ammonus cynbdar, xenesa (I11) cynsdun,
xene3a (II) cynbdart, 7-Mu BonHbIi, kKanus cynbdart, kobansra (I1) cynbdar, maraus cynsdar, meau (1I))
cynbdat 6e3Bonusiid, Mmenu (II) cynbdar 5-Tu BogHbIN, HATPHS CYyIbQUA, HATPUS CYTb(PUT, HATPHUS CyIb(aT,
HaTpUsi TUAPOCYAb(AT, HUKENS CyabhaT

Ha6op "Kapbonatsl" (aMmMoHus KapOoHaTt, kanus kapooHat, Meau (II) kapOoHaT 0cHOBHOM, HaTpus KapOOHaT,
HaTpus ruApoKapOOHar)

1 mrr.




Ha6op "®ocdarel. Cunmkarsl" (kaus MOHOTUAPoOopTodochaT, HaTpHs CUIMKAT 9-TH BOIHBIN, HATPUS
opTtodocdar TpexzameneHHbI|, HaTpust AUTHIpodocdar)

Ha6op "Auerarsl. Poganunsl. Coequnenus xenesa" (kanus arerar, kanust Geppo (I1) rekcanmanua, xamus
deppo (III) rekcanmoHm I, KaIus pOJaHU/I, HATPHUS alleTaT, CBUHIIA alleTaT)

Ha6op "Coenunenus mapranua" (kanust nepmanrasart, mapraaua (IV) oxcun, mapranua (I1) cynsodar,
Maprasiia XJopu/)

Ha6op "Coenunenus xpoma" (aMMOHHUS JUXpOMAT, Kajlusl AUXpomar, kainus xpomat, xpoma (I11) xiaopua 6-tu

BOJIHBII)

Ha6op "Hutparsl" (asroMUHHSI HUTpAT, aMMOHHUS HUTPAT, KU HUTpPaT, Kaiblus HuTpat, menu (I1) Hurpar,

HaATpPHs HUTPAT, cepedpa HUTPAT)
Ha6op "MuaukaTopsr" (JJaKMOU, METHIJIOBBIN OpaHKeBbIH, (eHoN(TaIenH)

Hab6op "Kucnopoacoaepskamiue opraHudeckue BemecTa" (areToH, NUMIEePUH, JUITUIIOBBIN 3(up, cnupT H-
OyTHJIOBBIN, CITUPT U30AMIJIOBBIN, CIUPT N300YTHIIOBBIHN, CITUPT ATHJIOBHIHN, eHOII, (hOpMaIvH,
STUJICHIJIMKOJb, YKCYCHO-3TUIIOBBIHN dPHp)

Hab6op "YrineBomopoast" (OeH3MH, rekcaH, He(Th, TOMYOJI, IIUKJIOTECKaH )

Hab6op "KucnoTsr oprannueckue" (KUCI0Ta aMUHOYKCYCHAsI, KUCI0Ta OCH30MHasA, KUCIIOTa MacJIsTHas,
KHCIIOTa MypaBbUHAas1, KUCIIOTA OJIEMHOBAsI, KUCJIOTA NAJIbMUTUHOBAS, KUCJIOTa CTEAPUHOBAsA, KUCIOTa
YKCYCHasi, KHCJIOTA I1laBeJieBast)

Ha6op "YreBoapl. AMuHbBI" (aHWIMH, aHWIMH CEPHOKUCIBIN, J[-TTI0K03a, METUIIAMHUH THAPOXIOPU],
caxaposa)

Komruiekt
KOJUIEKIIUH

HaznaueHune: 1eMOHCTpalMOHHOE,
BU/] YITAKOBKHU: KOPOOKa,

OIMMCAHUEC: HAJTUYHUC

1 mT.




CocraB KOMILIEKTA!

Komnexnus "Bonokna"

Konnexnus "KameHHbIH yroyib U IpOAYKTHI €10 nepepadoTku”
Komnexus "Metaisl u cruiaBb”

Konnexnus "Munepansl u ropasie nopoast” (49 BuioB)
Konnexnus "Munepanbublie ynoopenus”

Konnexus "Hed1b 1 mpoaykTsl ee nepepaboTku”
Komneknus "ITnactmaccer"

Konmexmus "Torumso"

Komnexuus "Uyryn u crans"

Konnexuus "Kayuayk"

Komnexuus "llkana tBepnoctu”

Habops! 11st MoenrpoBaHus CTPOSHHSI OPraHUYECKUX BEeUIeCTB (YUCeHUYECKHE) HE MeHee 4 IIT.

Hoyr6yk , MOY

1 mr.




Onucanue MaTepuaIbHO-TEXHUYECKOM 0a3bl IEHTpa

«Touka pocTa», HCIIOIB3YyeMOI0 AJIs1 peajau3auuy 00pa3oBare/bHbIX IPOrpaMM B PAMKAX NPeNoJABAHUSA XUMHH

MarepuanbHO-TeXHUYeCKass 0a3a meHTpa «Touka pocTa» BKIIOYaeT B ceOs COBpeMEHHBbIE M Kiaccuyeckue npubopsl. [locnemnue mpouim
MHOTOJIETHIOIO anpoOalyio B IIKOJE W NOJY4YWJIM IpHU3HAHHE y yuuTened Xumuu. K HUM OTHOCATCS: mpuOOp [Uisi JEMOHCTpALMM 3aBUCHMOCTH
CKOPOCTH pPEaKUWH OT PA3IMYHBIX (aKTOPOB, ammapar sl MPOBEACHUS XMUMHUYECKHX PEAKIHW, MPUOOp ISl OMBITOB C JJIEKTPHUUYECKUM TOKOM,
puOOp A7 U3yYEHHs COCTaBa BO3AyXa U MHOTHE Jpyrue. YUUThIBask NPAKTUYECKUM OTBIT MPUMEHEHHs JaHHOTO 00OpYy/IOBaHUS HA ypOKaX XUMHH,
MBI JIaJIUM JIMIIb KpaTKoe onucanue nprubopos. OCHOBHOM aKIIEHT c/eslaéM Ha ONUCAaHUM LU(POBBIX 1a00paTOpuil U MX BO3MOKHOCTSIX.

Hudposas (xkomnbrorepHasi) jgadoparopusi (LIJI), mporpaMMHo-anmapaTHblii KOMIUIEKC, AAaTYMKOBAas CHUCTEMa — KOMILIEKT y4eOHOro
00opynoBaHus, BKIIOUAIOUINI M3- MEPUTENbHBIN OJOK, HHTEp(Eeiic KOTOPOro MO3BOJISET 00eCeUnBaTh CBA3b C MEPCOHAIBHBIM KOMIBIOTEPOM, U
HaOOp AaTYUKOB |, pErUCTPUPYIOLINX 3HAYCHUS PA3TUYHBIX (PU3UUECKUX BEIUUMH.

JlaTyuk TemnepaTypbl IJIATHHOBBIN — IPOCTOM U HaIEKHBIN JaTYUK, MTPeIHA3HAuYEH JUIsl U3MEPEHUs TeMIIepaTyphl B BOJHBIX pacTBOpax U B
ra3oBbix cpenax. imeer paznuunblid quana3zoH usMmepeHuit ot —40 no +180 °C. TexHnueckne XapakTEpUCTUKH JaTYWKA YKa3aHbl B MHCTPYKLHH I10
JKCILTyaTalnH.

JlaTyuK TemMmepaTrypbl TepMONApHBIN IpenHa3zHaueH A uMmepeHus temmeparyp ao 900 °C. Vcnonb3yercs Mpu BBINOJIHEHHH padoT,
CBSI3aHHBIX C U3MEPEHHUEM TeMIIepaTyp MJIaMEHH, IUIaBJICHUS U Pa3JIoKEHHUS BEIIECTB.

JlaT4YUK oNTHYeCcKOW IUIOTHOCTH (KOJOPUMETp) — MpeaHa3HaueH JUIsi M3MEPEeHUs OINTHUYECKOM IJIOTHOCTH OKpAIIEHHBIX PacTBOPOB.
Ucnons3yercs npu usydeHun tem «PacTBopbl», «CKOpPOCTh XMMHUYECKHX PEAKIUN», ONMPEACICHUM KOHUEHTPAIMd OKPAIICHHBIX HOHOB WIH
COECIUHEHU.

B KOMITIEKT BXOAAT JaTYMKHU C PA3IUYHON JUIMHOW BOJH MOJIYIPOBOJIHUKOBBIX

HCTOYHMKOB cBeTa: 465 u 525 M. O0BEM KIOBETHI COCTaBIIIET 4 MJI, JUTHHA ONTHYECKOTO

nytd —10 Mm

Jamuux pH npenHazHadyeH s u3MepeHus: BojopoaHoro nokasarens (pH). B Hactosiee Bpemsi B HIKOJYy MOCTYNalOT KOMOMHUPOBAHHBIE
JaTYUKW, COBMEIIAIOIINE B ce0e CTEKIISIHHBIN 3JEKTPOJ C AJIEKTPOJOM CpPaBHEHUS, YTO JielaeT pabdoTy MO M3MEPEHHIO BOJOPOJHOTO MOKa3aTens
6onee kompoptHoH. [lnanazon usmepenuii pH ot 0—14. Mcnons3yercs 1uisi H3MEpEeHUs BOJIOPOIHOTO IMOKA3aTelIsi BOJHBIX PaCTBOPOB B Pa3JIMYHbIX
UCCIEIOBAHUSIX OOBEKTOB OKPYXKAIOLIEH CpeIbl

JlaTumMK 3JIeKTPONPOBOAHOCTH NPEAHA3HAYCH JJISl U3MEPEHHUS! YIEIbHOM 3IEKTPOIPOBOJHOCTH JKHUIKOCTEH, B TOM UKCJIE U BOJIHBIX PacCTBOPOB
BelecTB. [[pumensieTcs mpu u3y4eHun TEOPUH ANEKTPOTUTUYECKON TUCCOLMALMU, XapaKTEPUCTUK BOAHBIX PACTBOPOB.

JlaTunMK XJIOPWA-MOHOB HCIIOJIB3YeTCs ISl KOJIMYECTBEHHOIO OIPEACNICHUs COJEP)KaHHMS HOHOB XJOpa B BOJHBIX pacTBOpax, IOYBE,
npoaykrax nuraHus. K paruuky mopaxitodaercst MoHoceneKTHBHbIN anektpon (MCD) (paGoumii snexTpon), MOTEHIMAl KOTOPOTO 3aBHCHUT OT
KOHLIEHTPALK ONpENeNIIeMOro HOHA, B JIaHHOM ciiydae OoT koHueHTpauuu annoHoB Cl . Ilorenuuan MCD onpenenstoT OTHOCUTENBHO 3JIEKTPoAa
CpaBHEHMsI, KaK IIPaBUJIO, XJIOpPCEPEOPSHOTO

JlaT4MK HUTPAT-MOHOB TNpeIHA3HAYEH JUIs KOJIMYECTBEHHOTO OINpeJeNIeH!s] HUTPATOB B pa3- JIMYHBIX 00BEKTaX OKPYKaIOLIeH cpelsl: BOJE,
OBOIIAX, (PpyKTax, KOJIOACHBIX U3JENUAX U T. [I.

Mukpockon uugpoBoii npeaHazHaueH Ui U3ydeHus (popMbl KPUCTAIOB U HAOIIOAEHUS 32 POCTOM KPHCTAJIIOB.



Anmnapar 1Jisi npoBeleHusl xXuMudeckux peakuuii (AIIXP) npeanasHadeH s NOJY4EHUS M IEMOHCTPALMU CBOMCTB TOKCUYHBIX I1ApOB U
ra3oB. OJTH BEIIECTBAa MOJIy4alOTCS B KoJIOE- peakTope, M IpH HarpeBaHuu (wim 0e3 HarpeBa- HUs) ra3000pa3HbIC BEIIECTBA MPOXOAAT 4Yepes3
MOTJIOTUTEIbHBIE EMKOCTH (HACAIKW) C pacTBOpPaMHU PEareHTOB, BCTYMAIOT ¢ HUMHU B peakiuio (puc. 3). M30bITOK ra3a morsiomaercs >KUJIKUMU 1
TBEPABIMU pEAreHTaMM, a TAKXKE AKTMBUPBAHHBIM YIIIEM. AmmapaT yalle BCEro MCIMOJIb3YIOT JUIsl MOJY4YEHHs] U JEMOHCTpALMU CBOWCTB XJIODPA,
CEpoBOIOPOAA.

AITXP MOXXHO TpUMEHSTHh Ha PasHBIX ATanax OOydeHHs — MpPU M3YYEHHUH HOBOTO MaTepHalia, MOBTOPEHHH M 3aKpeIUIeHuH, 0000IIeHnU U
CUCTEMAaTH3allui 3HaHUHM ydamuxcs. B 3aBucumoctu oT mpo¢uiast oOydaembIxX, LieJeil ypoka, ypOBHSI 3HAHHUS YYalllUXCS BO3MOXKHBI pa3iMyuHbIE
BapHaHThl [MOCTAHOBKHM AKCIEPUMEHTA U BbIOOpa pearupyromux BeniecTB. OQHAaKo IpU MU3YyYEHUH CBOWCTB BEILIECTB HE CIIENYET OrpaHUYMBATHCSA
TOJIBKO 3KCIIEpUMEHTOM ¢ ucnoiyibzoBaHueM AIIXP. MHorme nuaaktuueckue Lead MOTYT ObITh JOCTUTHYTHI TOJBKO JIEMOHCTpAledl ONbITOB B
TpaauuMoHHOU opme. [Ipubop ynoOHO MpUMEHSTH MpU JIEMOHCTpAIMK CBOMCTB nuokcunaa azora (IV), Mmetunamuna, 6poma, npu (GpakiuoHHON
neperoHk HedTu. B mensix 5KOHOMHUU BPEMEHH €ro MOXHO HCHOJIb30BaTh MPU HU3Y4EHUU CBOWCTB ymiekucioro rasza. AIIXP nomxomut s
MoJTy4eHus: 6e3BOITHON a30THOM KUCIIOTHI, OpoMOeH30/1a, HUTPOOEH30J1a U IPYTHX COECTUHEHHI.

IIpu6op nyis 1eMOHCTPALMHU 3aBUCMMOCTH CKOPOCTH XMMHYECKHMX PeaKIuil 0T Pa3Iu4dHbIX (pakTOpPOB MCHONB3YIOT NPU U3YYECHUH
TeMbl «CKOPOCTh XMMHUYECKOHN peakluu» U TEIIOBOro 3pdexra XxuMmudeckux peakuuid. [Ipubop naér BO3MOXKHOCTh AIKCIEPUMEHTATBHO UCCIIEAO -
BaTh BJIMSHHE HAa CKOPOCTh XUMHUYECKUX PEaKLIMH CIeayrolux (akToOpoB: MPHPOJbI PEArupyrolIMX BELIECTB, KOHIIEHTPALMU PEearupyroinx
BEIIECTB, IUIOIIAAN I'paHULBl paszfena (a3 B IeTEPOreHHBIX CUCTEMAax (IMIOBEPXHOCTH CONPHKOCHOBEHUS MEXAY pearupyrollMMH BELIECTBaMU),
TeMIepaTypsl, KaTaau3aTopa, UHIMOUTOPA.

IInnerka-no3arop — mnpucnocoOiIeHue, UCHONb3yeMoe B Ja0opaTopuu A OTMEpUBAHUS Olpere JEHHOro oObéMa xuakocT. Ilumerkn
BBIITYCKAIOTCS IEPEMEHHOI0 M MOCTOSTHHOTO 00bEMa. B koMIuiek Tbl 000py10BaHUs U1l MEIUIUHCKUX KJIACCOB BXOAAT yIOOHBIE MUIETKH -103aTOPBI
OJTHOKaHAJIbHBIE, TI03BOJISIOLINE HACTPOUTh HEOOXOAMMBII 00BEM 0TOMpaeMOil JKUAKOCTH B TPEX pazIMYHbIX Auarna3o Hax (puc. 6). Mcnonas3oBanue
COBPEMEHHBIX TEXHOJIOTUH M IIBETOBOM KOJMPOBKM AMANa3oHa J03UPO- BaHUs JAET BO3MOXKHOCTh Kauy€CTBEHHO, TOYHO, O€30MACHO BBIMNOIHATH
nunetupoBanue. [IMneTkn nMerT CMEHHBIE IIACTUKOBBIE HAKOHEYHUKH.

Bansi koMOMHUpPOBaHHAA NpeHA3HAYCHA [yl HarpeBa CTEKISTHHBIX U (hapopoBBIX COCYIOB, KOraa Tpedyercs co3/1aTh BOKPYT HarpeBaeMoro
cocyla paBHOMEPHOE TeMIIepaTypHOe Ioje, U30eKaTh HCIOJIb30BaHMUS OTKPHITOTO IUIAMEHHM U pAacKaJ€HHOM snekTpuyeckoi crnupanu. Kopiryc
KOMOMHHPOBAaHHOM OaHM clenaH U3 atoMuHus. JKuaKoCTHas 4acTh KOMOMHUPOBAHHOM OaHU 3aKpbIBA€TCS KOJIbLIAMHU PA3IMYHOIO IUaMeTpa.

Jlns HarpeBaHus cocyfoB 70 100 °C B kadecTBe TEIJIOHOCUTENS UCHOJb3YIOT BOAY, Korjga Tpe Oyercs co3aarh 0oJiee BHICOKYIO TEMIeparypy
IIPUMEHSIOT COJIEBbIE pacTBOPBI. TeroHocuTeneM MoxeT ObITh ImuepuH. OH obecrnieunBaeT uHTepBan Temneparyp ot 60 1o 180 °C. Beime stoit
TeMIeparypbl NIMLIEPUH HAYMHAET pas3iiarathCsl U AbIMUTH. [[1s HarpeBaHus 10 6osiee BHICOKMX TEMIIEPATyp UCIONb3YIOT LIMJIMHAPOBOE MACIO MM
CHJIMKOHOBOE. bojiee 0e30MmacHO MCHOJb30BaTh Ul HANOJIHEHUs OaHb CyXOll MeNKo3epHHCTHIA necok. OJHAaKko mecouHble OaHU MPOrpeBaroTCs
HEpPaBHOMEPHO. B cocTaB KOMIIEKTa BXOAUT CUTO JIJIsl IPOCEUBAHUS PEYHOIO TIECKA.

HcTouHukoM Teruia a1t KOMOMHUPOBAHHOM OaHU SBJISIOTCS 3IEKTPUUECKHE IUIUTKU C 3aKPBITOH CIIUPANbIO.

[TpuGop 1 MoyyeHHs Ta30B MCIOJIB3YeTCs Ul MOTy4eHHs] HeOOBIINX KOJIMUYECTB ra30B: BOJOPONA, KUCIOpoAa (U3 MepoKcuaa BOJOPOaa),
YIIIEKUCIIOTO rasa.



YUYET PABOYEHN TPOT'PAMMBI BOCIIMUTAHUA

C yuetom pabouerr mporpammbl BocruTanus MBOY «COII Nel7» (momynb «llIKonbHBI ypOK») BOCHHTATENbHBIH MOTEHIMAT YpOKa
peanusyercs uepes:

- YCTaHOBJIEHHE JIOBEPUTEIbHBIX OTHOIIEHUN MEXIY YUUTEIIEM U €r0 YUEHUKAMH, CIIOCOOCTBYIOLIUX MO3UTUBHOMY BOCHPUSATHIO YUAIIUMUCS
TpeOOBaHMI M TPOCHO yYHTENs, MPHUBICUYCHHIO MX BHUMAHHUS K OOCYKIaeMoil Ha ypoke HH(OpMAINM, aKTUBHU3ALUMU WX [O3HABATEIHbHOU
NeSITENIbHOCTH;

- TOOy)XJIeHHE IIKOJIbHUKOB COOMIONAaTh Ha YpOKE OOLIENPHUHATHIE HOPMBI MOBEIEHUS, MpaBWiia OOLIEHUS CO CTAPIIMMU (YUUTEISIMH) U
CBEPCTHHUKAMH (IIKOJIbHUKAMU ), IPUHIUIBI y4eOHON AUCHHUIIIIMHBI U CAMOOPraHU3aluu;

- MIPUBJICYCHNE BHUMAaHMSI IIKOJIbHUKOB K IIEHHOCTHOMY acCIEeKTy M3y4aeMbIX Ha YpOKax sIBJICHHUI, opraHu3anus ux paboThl ¢ MOoIydaeMoil Ha
YpOKE COIMAJIbHO 3HAYMMOM HH(poOpManueil — MHUIMUPOBaHHE €€ OOCYXKJEHUS, BBICKA3bIBAaHUS y4alllUMHCS CBOETO MHEHMsI 10 €€ IOBO.Y,
BBIPAOOTKH CBOErO K HEil OTHOLIEHMUS;

- MICTIOJIb30BAHHE BOCIIUTATEIbHBIX BO3MOXKHOCTEH CoJlepKaHus yueOHOro MpeaMeTa 4epe3 IEMOHCTPAIUIO AETSM IPUMEPOB OTBETCTBEHHOTO,
IPaXXIaHCKOTO TOBEJCHMUS, MPOSBICHUS YEIOBEKOIIOOUs U T0OpOCEpAEYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB JJISl UTEHHUS, 3a]ad JUis
pelieHus, TpoOIeMHBIX CUTYalul JUid 00CYXACHHS B Kiacce;

- IpUMEHEHNE Ha YPOKE UHTEPAKTUBHBIX (POPM pabOThl YHALTUXCS: UHTEJUIEKTYaJIbHBIX UT'P, CTUMYIUPYIOIINX ITO3HABATEIbHYI0 MOTHBALIUIO
IIKOJIbHUKOB; JUJIAKTUUECKOTO Tearpa, IJe MOJTy4YeHHbIE Ha YPOKE 3HAHUS OOBIIPBIBAIOTCS B TE€ATPaIbHBIX IIOCTAHOBKAX; IUCKYCCUH, KOTOPbIE TAIOT
yUYaI¥MCsl BO3MOXHOCTh HPHUOOPECTH ONBIT BEICHHMsSI KOHCTPYKTMBHOIO [HAjora; IpynmoBOd paboThl MM pPabOThl B Mapax, KOTOPbIE ydaT
IIKOJIbHUKOB KOMaHHON paboTe U B3aUMOACHUCTBHIO C JPYTMMH JETbMU;

- BKJIIOYEHUE B YPOK HUIPOBBIX MPOLEAYp, KOTOpbIE MOMOTAOT MOAAEP)KaTh MOTHUBAIMIO JETEH K MOJIYYEHHUIO 3HAHWM, HaJaKUBAHHIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLLIEHUH B KJacce, IOMOTAI0T YCTaHOBJIEHUIO 100pOKeIaTesIbHOW aTMOC(ephl BO BpEMsI YPOKa;

- opranu3anus medcrsa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX yJalIUXCs HAJl UX HEYCHEBAIOLUIMMH OJHOKIACCHUKAMH, JAIOLIET0 HIKOJIbHUKAM
COLIMAJIBHO 3HAYHUMBIH OIBIT COTPYAHUYECTBA U B3aUMHOM TOMOIIN;

- UHULIMMPOBAHMUE U MOAJEPIKKA UCCIEI0BATEILCKON NEATEIbHOCTH MIKOJBHUKOB B paMKaxX peajli3alliid UMM MHJIUBUAYaJIbHBIX M I'PYIIOBBIX
HCCIIEI0BATENIbCKUX MPOEKTOB, YTO AACT IIKOJIbHUKAM BO3MOXKHOCTb IPUOOPECTH HAaBBIK CAMOCTOATENBHOIO PELIEHHs] TEOPETUYECKOH MpoOiiemsl,
HaBBIK T€HEpUPOBaHUs U 0POpMIICHUsI COOCTBEHHBIX UJIEH, HABBIK YBaXXUTEIHHOIO OTHOLIEHHS K UYXHM HesM, 0O pMIIEHHBIM B paboTax Jpyrux
uccieioBareneil, HaBbIK MyOJIMYHOTO BBICTYIUICHUS IIEPE] ayIUTOpUEH, apryMEHTUPOBAaHUS U OTCTAaUBAHUS CBOECH TOUKH 3PEHMSL.

Br160p Tex nim uHbIX (opM U crocoOOB BOCIUTATEIbHOM pabOThl HA YPOKE YUUTENb ONPEIEISeT CaMOCTOSTENbHO B COOTBETCTBUU C LIEIISMU
U 33/1a4aMy ypoKa.



