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ILliianupyemMble pe3yabTaTbl 0CBOeHHs YueOHOro npeamera xumus 10-11 kiace
JIM4HOCTHBIE pe3yJIbTAThI:
1)rOTOBHOCTB ¥ CITIOCOOHOCTh OOYYaIONIUXCS K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBHH C OOIICUEIIOBEYSCKUMH IIEHHOCTSIMH U
ujieaJaMy rpakJaHCKOTO O0IIIeCTBa;
2)IPUHSATHE U PeaTU3aIisl [EHHOCTEH 30pOBOro M 0€30MacHOro 00pasa JKU3HU, OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K
COOCTBEHHOMY (PM3HUECKOMY U IICUXOJIOTHYECKOMY 3/I0POBBIO;
3)HenpusTHE BPEAHBIX IPUBBIUEK: KyPEHHS, YIIOTPEOICHHUS aJIKOTOJIsI, HAPKOTHKOB.
4)yBaKeHHE K CBOEMY HapOjy, YyBCTBO OTBETCTBEHHOCTH Iepen PonnHOMW, ropiocTu 3a CBOW Kpaii, cBor PomuHy, mpornuioe u HacTosiee
MHOT'OHAllMOHAIBHOrO Hapona Poccuu;
S)npuHATHE TYMaHUCTUYCCKUX IIEHHOCTEH, OCO3HAHHOE, YBAXHTEIbHOE W JOOPOXKENIAaTeIhbHOE OTHOIICHHE K JPYyroMy YeJIOBEKY, €ro
MHCHHIO, MHPOB33PCHHIO;
6)CIOCOOHOCTh K COIMEPESIKUBAHHIO M (DOPMHUPOBAHUE TIO3UTUBHOTO OTHOIICHUS K JIFOJSM, B TOM YHCJIE€ K JIMI[AM C OrpaHUYCHHBIMHU
BO3MO)KHOCTSIMU 3/I0POBbSI U MHBAJIHIaM; OCPEIKHOE, OTBETCTBCHHOE W KOMIIETCHTHOE OTHOIICHHE K (U3NYSCKOMY U IMCHUXOJOTHUYCCKOMY
37I0POBBIO JIPYTHUX JIFOACH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;
7)pa3BUTHE KOMIIETCHIIMI COTPYJAHUYECTBA CO CBEPCTHUKAMM, JACTbMHU MJIA/IIECTO BO3pacTa, B3POCIBIMH B 00pa30BaTe/IbHOM, OOIIECTBEHHO
MOJIC3HOM, Y4eOHO-MCCIIeIOBATEILCKOM, POSKTHON M IPYTUX BUAX JICATEIbHOCTH.
8)MHPOBO33pEHHE, COOTBETCTBYIOINIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHHYCCKOMY
TBOPYECTBY, BJIAJICHHE JOCTOBepHOW HH(pOpMAIMeld O TEepPENOBBIX JOCTIKECHHSIX W OTKPHITUSX MHPOBOH W OTEUYECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTD B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUPA U OOIIECTRA,
9)roTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA MPOTSDKEHUH BCEH KHM3HH; CO3HATEIILHOE OTHOILICHHE K
HEIMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIIEITHON MTPO(EeCCHOHATIBHON U 001IECTBEHHON JIeATEeIbHOCTH
10)skonoruueckas KyJabTypa, OCpeKHOE OTHOIICHHS K POTHOW 3emiie, MPUPOAHBIM OorarctBaM Poccuu W MHpa; MOHUMAaHHE BIIUSHUS
COIMAIBHO-9KOHOMUYECKHMX TPOIIECCOB HAa COCTOSIHUE TPUPOTHONW W COIMAIBHOW Cpebl, OTBETCTBEHHOCTh 3a COCTOSHHE IMPHPOIHBIX
pPECYpCOB; YMEHHUS M HaBBIKM Pa3yMHOTO IMPHPOOINOIb30BaHUS, HETEPIHMOE OTHOIICHHE K JIECHCTBHUSM, MPHHOCSIIAM BpEN SKOJOTHH,
nprOOpETEHHUE OTBITAa YKOJIOT0-HANIPABICHHOM JIeITETbHOCTH,
11)oco3HaHHbI BEIOOP OyayIei mpodeccuu Kak MyTh M CIIOCO0 peaiu3aliii COOCTBEHHBIX )KU3HCHHBIX IIJIAHOB,;
12)1oTpeOHOCTh TPYAMTHCS, YBOKEHHE K TPYAY U JIIOASIM TPYaa, TPYAOBBIM JOCTHKEHHUSAM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE
OTHOIIICHHUE K Pa3HBIM BHJaM TPYJIOBOU JIESITEIHLHOCTH.
JIMuHOCTHBIE PE3yaBTaThl OCBOCHHS aalITHPOBAHHOM 00pa30BaTeIbHOMN MPOrpaMMBbl OCHOBHOTO OOIIEr0 00pa30BaHuUs JTOJIKHBI OTPAXKAaTh:
1) uist TyXuX, CIa0OCHBIIIAININX, MO3THOONIOXIINX O00YYarOIIUXCsS: CITIOCOOHOCTh K COLMAIBHOM aJanTallid ¥ WHTETPAllid B OOIIECTBE, B TOM
YKCIIe MPH Pean3aliui BO3MOKHOCTEH KOMMYHHUKAIIMA HA OCHOBE CJIOBECHOW peur (BKIIOYas YCTHYIO KOMMYHHKAIIMIO), a TaKXkKe, MPH JKEIaHuH,
KOMMYHUKAI[UH HA OCHOBE )KECTOBOM PEUH C JIMLIaMH, UMEIOIIUMHU HAPYIICHUS CIyXa,



2) nns oOydaromMxcs € HApyUICHUSMH OINOPHO-ABHTaTeIbHOTO ammapara: BIaJeHHE HaBBIKAMH IMPOCTPAHCTBEHHONW M COLMAJIBHO-OBITOBOM
OpPUEHTUPOBKH; YMEHHE CaMOCTOSTEIbHO U 0€30MacCHO MEPEIBUraThCsl B 3HAKOMOM U HE3HAKOMOM MPOCTPAHCTBE C MCIIOJIb30BAHUEM CIIEIUATBHOTO
000pyIOBaHUs; CIIOCOOHOCTh K OCMBICIICHHIO U TU(depeHIIaluy KapTUHBl MUPa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3alii; CIOCOOHOCTD K
OCMBICIICHHIO COLIMAJIBHOTO OKPY’KEHUsI, CBOEr0 MECTA B HEM, IPUHSITHE COOTBETCTBYIOLIUX BO3PACTY LIEHHOCTEN U COLIMAIIBHBIX POJIEH;
3) nist 0OyyaromuXxcs ¢ pacCTPOUCTBAMH ayTHCTUYECKOTO CHEKTpa: (POPMHUPOBAHUE YMEHHUS CIIEA0BaTh OTPab0TaHHOW CHCTEME MPaBHJI IOBEACHHS U
B3aMMOJICUCTBUSA B TPUBBIYHBIX OBITOBBIX, YYEOHBIX M COIMAIbHBIX CHUTYyalUsX, YAEpPKHUBATh TPaHULBI B3aUMOJCIHCTBHS; 3HAHHWE CBOMX
peanoYTeHHI (OrpaHUYeHH ) B OBITOBOM cdepe u chepe HHTEPECOB.

MetanpeameTHblie (0230Bbli YPOBEHD):
1) cdopMHPOBAHHOCTH MPEJCTABJIEHUH O MeCTe XMMUU B COBPEMEHHOW HayYHOW KapTHHe MHUPA; MOHMMaHHE POJIM XUMHUH B GOPMHUPOBAHUH Kpyrosopa u
GYHKLMOHAIBHOW rPAaMOTHOCTH YeJIOBeKa AJIsl pellleHUs] IPaKTUYeCKUX 3a/1a4;
2) BJlaleHHe OCHOBOIIOJIaratolfuM XUMUI€CKUMHU NIOHATHUAMH, TEOPHUAMH, 3dKOHAMHU Y 3aKOHOMEPHOCTAMM; YBEpPEHHOE I10JIb30BaHUE XUMHUYECKOH
TEPMHUHOJIOTHEU U CHMBOJIMKOMH;
3) BJ1aZileHre OCHOBHBIMH METO/IaM{ Hay4HOTO MI03HAHUsI, UCII0JIb3YEMbIMH B XMMHUH, TAKUMH KaK HabJII0/ieHUe, ONTMCAaHNe, U3MePEHHUE, SKCIIEPUMEHT; YMeHUe
06pabaThIBaTh, 06'BACHATb PE3Y/IbTAThl IPOBEJEHHBIX ONBITOB H JIe/1aTh BbIBOZbI; TOTOBHOCTb M CIIOCOGHOCTD TPUMEHSTh METO/Ibl I03HAHUS NIPY pelleHUH
NpaKTHYeCKHX 33/1a4;
4) cOpMHUPOBAHHOCTb YMEHHUS 1aBaTh KOJIMYeCTBEHHbIE OLEHKH U IPOBOAUTD PACYETHI 10 XUMHUYECKHUM GOpPMYJIaM U YpaBHEHUSM;
5) B/1aJileHHe IPaBUJIaMH TEXHUKHU 6€30MacCHOCTH IPY UCIO0Ib30BaHUM XUMUYECKHUX BEILECTB;
6) cdOopMHPOBAHHOCTb COGCTBEHHOM MTO3UIIMH 110 OTHOIIEHHIO K XUMHUYeCKOH HHPOPMAINH, T0JIy9aeMOM U3 pa3HbIX UCTOYHHUKOB.
MetanpeaMeTHbIE pe3yabTaThl OCBOCHMSI aJallTUPOBAaHHONW 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs IOJIKHBI OTPaXkKaTh:
1) mist TyXux, cnaboCHbIIAINX, TO3IHOOIIOXIINX OOYYaroIIUXCs: BIaIeHUe HAaBbIKAMH ONpEACICHHs M UCIPABICHHS CHeM(PUUIECKUX OMIMOOK
(arpaMMaTU3MOB) B MUCbMEHHOM U YCTHOM peyH;
2) mist o0yYaroImMxcsl C pacCTPONCTBAMHU ayTHCTHUUYECKOTO CIIeKTpa: (hOpMUpOBaHHWE CIMOCOOHOCTH IUIAHUPOBATh, KOHTPOIUPOBATh U OILIEHUBATh
coOCTBEHHbIE y4eOHBbIE JIEHCTBUS B COOTBETCTBUM C IIOCTABICHHOM 3aJayeil M YCIOBUSMHU €€ peaju3alud IpHU CONPOBOXKIAIOIMIEH MOMOIIU
[eJarOrM4eckoro pabOTHUKA M OPraHM3YIOIIEH MOMOIIM ThIOTOpa; (OpMUpOBaHME YMEHHUsS OmNpenensTh Haunbonee >(PQeKTUBHBIE CIOCOObI
JOCTHXKEHUS pe3yJibTara IpH COMPOBOXKAAIOIIEH TOMOIIIH ME€Jarorn4eckoro paboTHUKA U OPTaHU3YIOIIEeH TOMOIIH ThIOTOPA;
dbopMuUpoBaHUE YMEHHUs BBINOMHATH JACUCTBUSA MO 33JaHHOMY alTOpPUTMYy HIIM 00pas3ily MpU COMPOBOXKAAIONIEH MOMOIIM MEAarorun4eckoro
paboTHUKA U OpPTraHU3YIOIIeH MOMOIIK ThIOTOPA; GOPMUPOBAHUE YMEHHUSI OLIEHUBATh PE3YJbTAaT CBOEH NEATEIbHOCTH B COOTBETCTBHH C 3a/laHHBIMU
ATAJIOHAMU MIPU OPTaHU3YIOIIEH TOMOIIH THIOTOPA; POPMHUPOBAHUE YMEHUS aJeKBaTHO pearnpoBaTh B CTAHJAAPTHON CUTYallMW HA YCIEX U HEyAady,
KOHCTPYKTUBHO J€HCTBOBaTh JaK€ B CUTyallUsX Heyclexa NpH OpraHu3ylolled MOMOIIM ThIOTOpPA; Pa3BUTHE CIHOCOOHOCTH CAMOCTOSATEIHHO
00paTuThCs K MEeJarorn4eckoMy paOOTHHUKY (MEHarory-rncruxoyiory, COIMaTbHOMY IEarory) B clydyae JMYHBIX 3aTPyJHEHH B PEIICHHH KaKOTO-
anbo Bompoca; (GopMHUpOBaHME YMEHHSI AKTHBHOTO HCIIOJIb30BAaHUSI 3HAKOBO-CUMBOJHYECKUX CPEICTB Jsl NpeACTaBlieHus HHPopMmanuu 00
U3y4aeMbIX 00BEKTaxX M MpOoIeccaX, Pa3IMuHbIX CXeM pPEelIeHUs YYeOHBIX U MPAKTUUYECKUX 33/1a4 MPU OPraHU3YIOIIeH MTOMOIIH Me[arora-rmcuxoiora
U THIOTOPA; pa3BUTHE CIIOCOOHOCTH CaMOCTOSITENIBHO JIEHCTBOBATh B COOTBETCTBUU C 3aJlaHHBIMM ATAJIOHaMU TMpU TOUCKEe HHPOpMALUU B
pa3IMYHBIX UCTOYHUKAX, KPUTUYECKU OIICHUBATh M HHTEPIPETUPOBATH MOTyYaeMyI0 HH(POPMAIUIO U3 PA3IMYHBIX UCTOUHUKOB.



[Ipn m3ydeHnn y4eOHBIX MPEAMETOB OOYYAIOIIMECsS YCOBEPIICHCTBYIOT MPUOOpPETEHHBIC HAa MEPBOM YPOBHE HABBIKM PAa0OOTHI ¢ WHpOpMAIEH U
nonoiHAT ux. OHU cMOTYT paboTaTh C TEKCTaMU, IPE0OPA30BHIBATH U MHTEPIPETUPOBATH COACPIKAILYIOCS B HUX HH(GOPMAIUIO, B TOM YHUCIIE:
CUCTEMAaTU3UPOBATh, COTIOCTABIIATh, AHAIM3UPOBATh, 0000IIATh U UHTEPIIPETUPOBATH HH(POPMALIHIO, CONEPIKAIIYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX
00BEKTax;
BBIICTISITh TIABHYIO W HM30BITOYHYIO WH(OPMAIIHMIO, BBHITIOIHITH CMBICIOBOE CBEPTHIBAHHUE BBIICICHHBIX (DAKTOB, MBICICH; MPEICTABIATH
nH(OpMaITHIO B C)KaTOM clIoBeCHOH (hopme (B BUC IJIaHA WITK TE3MCOB) U B HAIVISTHO-CUMBOIMYECKOU (hopme (B Bue TabmuIl, rpaduuecKkux
CXEM M IharpaMm, KapT MOHSITUH — KOHIIETITYaJIbHBIX JUArpaMM, OTIOPHBIX KOHCIIEKTOB);
3aNOJIHATHD U AONIOJIHATH Taﬁ.)'llfl].lbl, CXeMbl, AHArpamMmmsl, TEKCThI.
IIpenmeTHBIE pe3yabTaThI:
Xumus
BoinmyckHuk Ha 6230BOM YPOBHE HAYYHTCS:

pacKpbIBaTh Ha MPUMEpPaxX Poib XUMUU B (HOPMUPOBAHUHU COBPEMEHHON HAYYHON KapTUHBI MUPA U B MPAKTUYECKOM JEATEIbHOCTH YEeIIOBEKa;
JIEMOHCTPUPOBATh Ha IPUMEPaX B3aUMOCBS3b MEXy XUMHUEHN U IPYyTMMH €CTECTBEHHBIMU HayKaMU;

pacKpbIBaTh Ha PUMEpax MOJOKEHUS TEOPUHU XUMUYECKOro cTrpoeHus A.M. bytiieposa;

noHUMaTh ¢usndeckuid cmbica Ilepuomuueckoro 3akona J[.M. MenjaeneeBa M Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTH CBONCTB XHMHUYECKUX
AJIEMEHTOB U 00pPa30BaHHBIX UMHU BEIIECTB OT JEKTPOHHOTO CTPOCHHUS aTOMOB;

OOBSCHATH MPUYMHBI MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MPEICTAaBICHHUI 00 UX COCTAaBE U CTPOEHUH;

IOPUMEHSATH MpaBUia CUCTEMATHUYECKOW MEXIYyHAapOIHOM HOMEHKJIATyphl KaK CPEJCTBA PAa3IMYCHUs U MIECHTH()UKALUU BEIIECTB MO UX COCTAaBY M
CTPOEHHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (DOPMYJIbI OpraHUYECKUX BEIEeCTB KaKk HocHUTesel HH(pOpMaIMK O CTPOSHUH BEIIECTBA, €T0 CBOMCTBAX U
MPUHAJJIEKHOCTH K OIPEIETICHHOMY KJIACCy COEIMHEHUI;

XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh PUYMHHO-CJIEICTBEHHBIE CBA3H MEXY JaHHBIMU
XapaKTepUCTUKaMH BELIECTBA;

IIPUBOAMTH MPUMEPBI XUMUYECKUX PEAKIUI, PACKPBIBAIOLINX XapAKTEPHbIE CBOWCTBA TUIIMYHBIX ITPEICTABUTENEH KIACCOB OPraHUYECKUX BELIECTB
C IENBI0 UX UICHTH(PUKAUYA U OOBICHEHHS 00JIaCTH IPUMEHEHHS;

IIPOrHO3MPOBATh BO3MOXKHOCTBH IMPOTEKAHUs XMMHUYECKUX PEaKIMi HAa OCHOBE 3HAHMM O THUIIaX XMMHMUYECKOW CBSI3UM B MOJIEKYJaX pEarcHTOB M UX
PEaKIMOHHOM CIIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUU M XUMUYECKUX CBOMCTBAX BEIECTB JUIsl 0€3011aCHOr0 MPUMEHEHUS B IPAKTHUECKOH 1S TeNbHOCTH
IPUBOAMUTH MPUMEPHI MPAKTHUUECKOTO MCIIOJIb30BaHUS MPOAYKTOB MEpepaboTKM He()TH U MPUPOIHOTO Tas3a, BHICOKOMOJIEKYISPHBIX COEAMHEHUN
(MoNMMATUIIEHA, CHHTETUYECKOTO Kay4yKa, alleTaTHOTO BOJIOKHA);

IPOBOJIUTH OMNBITHI MO PACIIO3HABAHUIO OPraHUYECKUX BEUIECTB: MIUILEPHUHA, YKCYCHOM KHCIIOTBHI, HENpPEENbHBIX >KUPOB, INIOKO3bI, Kpaxmaa,
0€JIKOB — B COCTaBE MUIIEBBIX MPOTYKTOB M KOCMETHYECKHUX CPEJICTB;

BJIa/IeTh IPaBUJIAMU U pUeMaMH 0e30MacHON paboThl ¢ XUMHUYECKHMHU BEILIECTBAMU U JJAOOPaTOPHBIM 000PY/I0BaHHEM;

yCTaHABJIMBaTh 3aBHCHUMOCTb CKOPOCTH XHMHYECKOW pPEAaKIMM W CMELICHHS XHUMHYECKOTO PaBHOBECHS OT Pa3IUYHBIX (PaKTOPOB C MLEJbIO



OTIpeJIeNIeHUs] ONTHUMAJIbHBIX YCIOBU MPOTEKAHHUSI XUMUYECKUX IIPOIIECCOB;
IPUBOIUTH ITPUMEPHI TUAPOIIHM3a COJIEH B IOBCETHEBHOM KU3HU YEIIOBEKa,
IPUBOIUTH TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN B IPUPOJIE, TPOU3BOJCTBEHHBIX MPOLIECCAX U KU3HEACATEIbHOCTH OPraHu3MOB;
IPUBOIUTH IPUMEPHI XUMHUECKUX PEAKIMH, PACKPBIBAIOIINX OOLIME XMMUYECKUE CBOMCTBA MMPOCTHIX BEIIECTB — METAJIIOB U HEMETAJLIOB;
IPOBOAMUTH PACUYEThl HAa HAXOXKIACHHUE MOJICKYJSPHOM (HOpMyNbI yIineBogopoAa MO MPOAYKTaM CrOpaHUs M MO €ro OTHOCUTENbHOW IUIOTHOCTH U
MacCOBBIM JI0JIIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB;
BJIAJICTh MTPaBUIAMU OE30MIACHOTO OOpaIleH s ¢ €IKUMH, TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOW XMMUHU;
OCYILECTBIIATh OUCK XUMUYECKOH HH(POPMALIY 110 Ha3BAHUAM, UICHTU(UKATOpaM, CTPYKTYPHBIM (popMysiaM BEILECTB;
KPUTUYECKH OLEHUBATH M HHTEPIPETHPOBATH XUMHUYECKYI0 WH(POPMAIUIO, COACPKAIIYIOCS B COOOIICHHAX CpPEACTB MAaccoBOW HHpopMmammw,
pecypcax MHTepHeTa, Hay4HO-TOMYJSPHBIX CTaThiX C TOYKH 3PEHUS €CTECTBEHHO-HAyYHOW KOPPEKTHOCTU B IENIAX BBIABIECHUS OLIMOOYHBIX
CYXICeHHI U (POPMUPOBAHUST COOCTBEHHOW MO3UINH;
IPEACTaBIATh yTH PELICHUs I00aTbHBIX IPOOIeM, CTOSIIUX Tepe YeJIOBEUECTBOM: HKOIOTUYECKUX, SHEPIeTUUECKUX, ChIPbEBbIX, U POJIb XUMUHU
B PELLEHUH 3TUX MPOOIIEM.

BuinyckHuk na 6a308om ypoene noayuun 603M0HCHOCHb HAYUUMbCA:
UNTIIOCIMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U I60TIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCHOPUYECKUX SMANax ee pa3eumusl;
UCNONBL306AMb MEMOObl HAYYHO20 NO3HAHUS NPU GbINOTHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMeNbCKUX 3a0ad NO U3VHYEeHUI0 C80UCME, Chnoco608
NONYYeHUst U paACNO3HABAHUS OP2AHUYECKUX GEeUjeCNE;
00bACHAMb NPUPOOY U CROCOOBL 0OPA30BAHUSA XUMUUECKOU C8A3U. KOBANEHMHOU (NONAPHOU, HENONAPHOLL), UOHHOU, MEMALIUYECKOU, B000POOHOU — C
yenvlo onpeoenenus XUMU4eckol akmueHoOCmu 6eujecms;
YCMAaHasnUueams 2eHemuyeckylo c6a3b Mexlcoy KIaccamu Op2aHuyeckKux eeujecme O0asi 000CHOBAHUA NPUHYUNUATLHOU B03MONCHOCMU NOLYYEHUs
Op2aHUYECKUX COCOUHEHUL 3a0aHHO20 COCMABA U CMPOEHUs,
YCMAaHasnueams 63auUMOC6a3u Mexcoy gaxmamu u meopuetl, NPUYUHOU U C1eOCMmeUuemM npu aHaiuze NpobieMHbIX cumyayuti u 0OOCHOB8AHUU
NPUHUMAEMBIX PEUeHUli HA OCHOBE XUMUYECKUX 3HAHULL.
[TpeameTHbIe pe3yabTaThl U3y4eHUs MPeAMETHON 006aacTu XUMHUS JOJKHBI OTPaXarh:
1)ocBOEHME 3HAHUI O XUMUYECKOHN COCTABIAIONIEH €CTECTBEHHO-HAyYHON KapTUHBI MUPa, BAKHENIINX XUMUYECKUX TTOHATHIX, 3aKOHAX U TEOPUSIX;
2)oBnajieHue YMEHUSIMU PUMEHATH MOTy4YeHHbIE 3HAHUS JUI1 00bSICHEHHS pa3HOOOPa3HBIX XMMUYECKHX SIBICHUH U CBOWCTB BELIECTB, OLIEHKU POJIN
XVMHHU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHIA U IMOTyYE€HIH HOBBIX MaTepHasoB;
3)pa3BuTHE MO3HABATEIbHBIX HHTEPECOB M NHTEIUIEKTYaIbHBIX CIOCOOHOCTEN B MPOIIECCe CAMOCTOSTENILHOTO MPHOOPETEHUS] XUMHUECKUX 3HAHUH ¢
HCTIOJIB30BaHUEM PA3JTUYHBIX HCTOYHUKOB WH(POPMAIINH, B TOM YHCIIC KOMITBIOTEPHBIX;
4)BocniTaHue yOeXKIEHHOCTH B MO3UTHUBHOM POJIM XMMUHU B )KU3HU COBPEMEHHOTO 00IIEeCTBa, HEOOXOIMMOCTH XUMHUYECKH I'PAaMOTHOTO OTHOIIEHUS
K CBOEMY 3/I0POBBIO M OKpPY’KafOIIeH cpese;
5)npuMeHeHre MOoTyYeHHBIX 3HaHUH U yMEHUH Ui 6€301aCHOTO MCIIOIb30BaHUs BELIECTB U MaTEPUAIOB B OBITY, CEIIbCKOM XO3sIMCTBE U Ha
IIPOM3BOJICTBE, PEIICHUS MPAKTHUECKUX 33a]1a4 B TOBCETHEBHOM JKU3HU, IPEIYTIPESKACHHUS SBICHUH, HAHOCSAIINX BPE 3J0POBBIO YEIIOBEKA U
OKpY>Karollen cpere.



Conepxxanne yueOHOro npeamMera
ba3oBblii ypoBeHb
OCHOBBI OPraHMYecKOil XUMUM
[TosiBnenue u pasBUTHE OPraHUYECKON XUMHH Kak Hayku. [IpenMer opranndyeckoi xumun. MecTo U 3Ha4eHHE OPraHUYECKOM XMMUU B CUCTEME
€CTECTBEHHBIX HayK.
XHUMHYECKOE CTPOEHUE KaK MOPSJI0OK COETUHEHHSI aTOMOB B MOJIEKYJIE€ COINIACHO UX BaJIECHTHOCTH. OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO
CTPOEHUS OPraHUYECKUX coequHeHnii A.M. byTiepoBa. YriepoaHslii CKeleT OpraHM4eckoi MosieKyibl. KpaTHOCTE XMMHUYECKOM CBSI3H.
3aBUCUMOCTb CBOMCTB BELLIECTB OT XMMHUECKOTO CTPOCHUs MoJIeKyl. M3omepus u usomepsl. [lonsatue o ¢pyHkiuonansHo rpynmne. [TpuHuumnbt
KJaccu(pUKaMKM OpraHnYecKuX coeinHeHni. CuctremMarnyeckas MeXx1yHapoaHas HOMEHKIIATypa U MPUHIMITBEI 00pa30BaHus Ha3BaHUI
OPraHUYEeCKUX COCTUHEHUN.

Aukanbl. CTpoeHue MosieKyibl MeTana. ['omonornueckuii psin ankanos. ['omonoru. Homenknarypa. M3oMepus yriepoaHoro ckeiera.
3aKOHOMEPHOCTH U3MEHEHHS (PU3MUECKUX CBOMCTB. XMMUYECKHE CBOWCTBA (Ha MPUMEPE METaHa U 3TaHa): PEaKIMH 3aMeIICHUS
(raJIoreHMpOBaHUE), AETHIPUPOBAHUS KaK CIIOCOOBI OTY4YEHHUS BaKHEHIINX COCJMHEHNUH B OpPraHMYecKoM cuHTe3e. [opeHne MeraHa Kak OJluH U3
OCHOBHBIX HCTOYHHMKOB TEIJIa B IPOMBILUIEHHOCTH U ObITy. HaxoeHue B mpupoie U npuMeHeHue ankaHoB. [IoHsATHe 0 nuKiIoagKaHax.

Auikenbl. CTpoeHHE MOJIEKYJIBI OTHIIEHA. [ oMonornueckuii psp ankeHoB. Homenknarypa. M3oMepus yriepoIHOro cKejueTa v MOJ0KEHUS
KpaTHOM CBSI3U B MOJIeKysle. XMMUYECKHE CBOMCTBA (Ha MpUMeEpPE ITHIIEHA): peakliuy IPUCOeANHEHNUs (TaJOreHUpOBaHKe, THIPUPOBAaHUE,
THJIpaTalysl, THIPOrajJoreHupoBaHKe) Kak crocod nonydeHus (yHKIMOHATBHBIX TPOU3BOJHBIX YIIIEBOJOPOI0B, ropeHus. [lonumepusanus sTuinexHa
KaK OCHOBHO€ HAIIPaBJIEHUE €r0 UCIOJIb30BaHMs. [[0IMATIIIEH KaKk KpyITHOTOHHAKHBINA MTPOLYKT XUMHYECKOTO TPOU3BOACTBA. [IpuMeHeHne
JTUJICHA.

Ankaauensl 1 kayuyku. [IoHsTue 06 ajkagueHax Kak yrieBOA0pOAax C IByMs JBOMHBIMU cBsi3AMHU. [lonmumepusanus nuBuHuia (OyTaaueHa-
1,3) xak cioco0 MoIy4eHus] CHHTETUYECKOTO Kaydyka. HaTypanbHblil 1 cuHTeTHUEeCKUH KaydyKku. Bynkanuszanus kayuyka. Pesuna. [Ipumenenue
Kay4dyKa U PE3UHBI.

Auxunbl. CTpoeHHE MOJIEKYIBI alleTHIIeHA. [ oMonornueckuii psj anknuHoB. HomeHnknarypa. M3oMepus yIiepoaHOro cKejaeTa U MoJI0KEHUS
KpaTHOH CBSI3U B MOJIeKysle. XMMUYECKHE CBOMCTBA (Ha MpUMepe alleTUIIeHa): peakliuy MPUCOeNHEHNs (TaJoreHupoBaHe, THIPUPOBaHUE,
THJIpaTalys, THIPOTajJoreHupoBaHKe) KaK CIIoco0 MoyuyeH sl MOJMMEPOB U IPYTHX MOJIE3HBIX MPOIYKTOB. [OpeHne aneTuieHa Kak HCTOYHUK
BBICOKOTEMITEPATYPHOTO IUNIAMEHH ISl CBAPKU U PE3KU MeTaIUIOB. [ [pumenenune aneruieHa.

Apenbl. beH3011 Kak IpeACTaBUTENh apOMaTUYECKUX yIIeBoA0po1oB. CTpoeHre MOJIeKyIbl OeH301a. XMMUYEeCKHe CBOMCTBA: peakluu
3aMeleHus (TaJoreHupoBaHKe) Kak CIIOCO0 MOTYyUYEHHUS] XUMUYECKUX CPE/ICTB 3alUThl PACTEHUH, IPUCOEeIMHEHUS (THAPUPOBAHNE) KaK
JI0Ka3aTeNIbCTBO HeTpeebHOTo XapakTepa OeH3ona. Peakius ropenus. [Ipumenenue 6eHsona.

Cnuptsl. Knaccudukanys, HoMeHKIaTypa, H30Mepusl CIUPTOB. MeTaHO U 3TaHOJ KaK MPEICTaBUTENN MPeIeIbHBIX OTHOATOMHBIX
CIHUPTOB. XMMUYECKHE CBOWCTBA (Ha MPUMEpe METaHOJIa U 3TAHOJA): B3aUMOJICHCTBHIE C HATPUEM KaK CIIOCO0 YCTaHOBJICHUS HATUUUs
T'HJIPOKCOTPYIIIbI, PEAKIUsS C FaJIOr€HOBOOPOAAMHU KaK CIIOCcO0 MOITy4eHHUsl paCTBOPUTEINIEH, IernpaTanus Kak cnocod MoaydeHns ITUIICHA.



Peakuust ropenus: cnupTsl Kak TomiuBo. [Ipumenenne metaHosna 1 3taHoaa. PU3MOIOrHYECKOE JEMCTBUE METAHOJIA M 3TAHOJIa HA OPraHu3M
YeJ0BeKa. DTUICHINIMKOIb U NIMLEPUH KaK MPEICTaBUTENN IPEIEIbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peaklysi Ha MHOTOaTOMHbIE
CIUPTHI U €€ IPUMEHEHUE JUIsl pacliO3HaBaHMs NIMLEPUHA B COCTaBE KOCMETUYECKUX CpelcTB. [IpakTnueckoe NpuMeHEHUE ITHIICHITIMKOIIS U
ML EpUHA.

®enoJ1. CtpoeHre MOJIEKYIbI (DeHoNa. B3anMHOE BIIMSIHUE aTOMOB B MOJIeKyJie ¢eHoa. XUMUYECKHE CBOMCTBA: B3aMMOJICHCTBHE C
HaTpueM, TUAPOKCUAOM HaTpus, OpomoM. [Ipumenenue denona.

Adabaeruabl. Merananb (popmaibIerua) u 3TaHaib (aleTaibIeru/) Kak MpeacTaBUTENN MpeaeIbHbIX albaernaoB. KadecTBeHHbIE peakiuu
Ha KapOOHWIbHYIO TPYIITY (peakius «cepeOpsHOro 3epkajay, B3auMmoaencTue ¢ ruapokcuaom Meau (I1) u ux npumenenue 1 oOGHapyKeHUs
NpeAETbHBIX aJTbJICTHI0B B IPOMBIIIICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh aliberuaoB. [I[pumenenue Gpopmanbaernaa u aneraibIerua.

KapGoHoBble KHCJI0TBI. YKCYCHasi KUCIOTa KaK MPEICTaBUTEND MPeIeIbHBIX OTHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XMMHUECKHE CBOICTBA
(Ha mpuMepe YKCYCHOW KHUCIIOThI): pEakluu C METaJUIaMU, OCHOBHBIMH OKCHJIaMH, OCHOBAHMSIMU U COJISIMHU KaK ITOJATBEPKICHHE CXOJICTBA C
HEOPraHMYECKUMHU KHCcIoTaMu. Peakius sTepuuKany Kak croco0 moaydeHHs CIOKHBIX 3QupoB. [I[puMeHeHre YKCYyCHONU KUCTIOTHI.
[IpencraBnenue o BhICHIMX KapOOHOBBIX KUCIIOTAX.

Caoxnblie 3pupbl U KUpbI. CloxKHBIE YPUPHI KAK TPOTYKTHl B3aUMOACHCTBUSA KapOOHOBBIX KUCIOT co ciupTamu. [IpuMeHeHre CI0KHBIX
3(pUpOB B NUIIEBON U NMap(rOMEPHON IPOMBILIUIEHHOCTH. JKHUpPBI Kak CI0XKHbBIE 3QHUPbI NIULIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTutenpHblie U
JKUBOTHBIE KUPBI, UX COCTaB. Pacrio3HaBaHNe pacTUTEIbHBIX )KUPOB HA OCHOBAHUM UX HENpeneabHOro xapakrepa. [Ipumenenue xupos. I'maponus
WM OMBUIEHHE XKHUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOJIyYE€HHUs COJIel BBICIINX KapOOHOBBIX KUCIOT. MbUIA Kak COJIM BBICIIUX KapOOHOBBIX
KUCJIOT. MOro1me CBOMCTBa MbLIA.

YraeBonsbl. Knaccudukanus yrineBonoB. Haxoxaenue yrieBogoB B mpupoje. [Troko3a kak anpaeruaocnupt. bposkenue rmokosbl. Caxaposa.
I'maponus caxapossl. Kpaxman u 1emuiono3a Kak OMoJIornyeckie NoauMepsl. XUMUYEeCKHe CBOMCTBA KpaxMaia U LeJUTI0NI03b! (THIPOIn3,
KaueCTBEHHAs peakus ¢ HOI0M Ha KpaxMall U ee IPUMEHEHHE Ul OOHapyEeHMsI Kpaxmalla B IpoAyKTax nutanus). [[pumenenune u 6uoaoruyeckas
poub yrieBoaoB. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEpE alleTaTHOrO BOJIOKHA.

WNnentuduxaiyss OpraHn4ecKkux CoeIMHEHN. [ eHeTnueckast CBsi3b MEX/y KlacCaMU OpraHUYeCKHX COeTUHEHUH. THIBI XUMUYECKUX
peaKkurii B OpraHu4eCKON XUMUHU.

AMUHOKHCJI0THI M 0ejku. CocTaB M HOMEHKJIAaTypa. AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHnyeckue coequHenus. [lentuaHas cBsa3b.
Buonorunueckoe 3HaueHNe 0-aMUHOKUCIOT. OOMacTH MpUMEHEHHsI aMUHOKUCIIOT. beku kak npupoHbie Ouononumepsl. CocTaB U CTpOeHUE OCIIKOB.
XHUMHYECKHE CBOMCTBA OCIIKOB: TUAPOIN3, AeHaTypanus. OOHapykeHHne OSIKOB MPHU TTOMOIIN KaueCTBEHHBIX (I[BETHBIX) peakiuid. [IpeBparenus
0eJKOoB MHIIY B opranu3Me. buonornyeckue GpyHKIUN OEIKOB.

Teopernyeckre OCHOBbI XUMUH

Crpoenue BemecrBa. CoBpeMeHHasi MOZIENb CTPOEHUS aroMa. DJIeKTpoHHas KoHuryparus aroma. OCHOBHOE U BO30YK/I€HHbIE COCTOSHUS
aromoB. Knaccudukanus XuMH4ECKUX JIEMEHTOB (S-, p-, d-ameMeHTbI). OCOOEHHOCTH CTPOSHUS YHEPTeTHUECKUX YPOBHEH aTOMOB d-37IEMEHTOB.
[Tepuonmueckas cucrema xumMmuueckux anemenToB (.M. MenneneeBa. ®usndecknii cMbich [leprnonnueckoro 3akona J1.1. Menneneesa. [Ipuunnsr n
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB IEMEHTOB U X COSIUHEHHH 110 MEpUoAaM U IpynnaM. DJIEKTPOHHAs IPUPOAA XUMUYECKOH CBSI3U.



DIEKTPOOTPUIIATETILHOCTD. BHUIbI XUMUYECKO# CBsI3U (KOBAJICHTHAS, HOHHAS, METAJUTHUECKAs, BOJOPO/IHAS) I MEXaHHU3MBI €€ 00pa30BaHUsl.
Kpucrannuueckue u amopdubie Bemiectsa. TUIBI KPUCTAJUIMYECKUX PEUIETOK (aTOMHasi, MOJICKYJIIpHAasi, HIOHHAsI, METaJlInyecKas). 3aBUCUMOCTD
(U3UUECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAITMUECKON pemieTky. [[puanHbpl MHOTr00Opasus BEIIeCTB.

Xumuyeckue peakuuu. [oMmoreHHsie U rereporennble peakiunu. CKOpOCTh peakliuu, €€ 3aBUCUMOCTD OT Pa3jIMUHbIX (PAKTOPOB: MPUPOJIBI
pearupyoIux BEUECTB, KOHIEHTPALUU PEarupyronX BEIECTB, TEMIIEPATYPhl, IUIOLIAJAA PEAKIIMOHHON ITIOBEPXHOCTH, HAJIM4Msl KaTaIM3aTopa.
Ponp karanu3aTtopoB B pupoe U IPOMBIILIEHHOM MTpou3BoAcTBe. OO0paTUMOCTh peakiuii. XMMHUECKOe PaBHOBECUE U €T0 CMEILIEHUE MO
JIeiCTBUEM pa3IMyHbIX (DAaKTOPOB (KOHIIEHTPALIMs PEareHTOB WM NPOAYKTOB PEaKINH, JaBJICHNUE, TEMIIeparypa) Ui CO3JaHHsI ONTUMAIbHBIX
YCIIOBUH MPOTEKaHUsI XUMUUECKHUX IpolieccoB. Jucnepcusie cucteMsl. [lonsTre o xommonnax (3omu, reau). ictuHable pacTBopbl. Peakiuy B
pacTBopax eKTpoauToB. pH pacTBopa Kak moka3aresib KUCJIOTHOCTU cpebl. | maponu3 coneit. 3Ha4eHue TUIpon3a B OMOIOTrHYeCKUX OOMEHHBIX
npoueccax. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU B IPUPOJE, IPOU3BOACTBEHHBIX MPOLIECCAX U KU3HEACATEIbHOCTH OPTaHU3MOB.
OKHUCIUTEILHO-BOCCTAHOBUTEILHBIE CBOHCTBA IMMPOCTLIX BCIICCTB — METAJIJIOB INIABHBIX U MOOOYHBIX noarpynIl (MGIH), )KGJIG30) 1 HEMECTAJIJIOB:
BOJIOPOJIA, KUCIIOPO/Ia, TalIOTEHOB, Cepbl, a30Ta, pocdopa, yrmiepona, kpemuus. Kopposus MeTamioB: BUIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB
OT KOPPO3HHU. DJIEKTPOJIU3 PaCTBOPOB U paciiiaBoB. [[puMeHeHue 31eKTposin3a B IPOMBIIIIIEHHOCTH.

XuMHUS 4 )KU3Hb

Hayunble MeToAbI MO3HAHMA B XUMUHU. VcTouHnky XxuMudeckor nHpopmarmu. [Touck nadopmaium no Ha3zBaHusAM, HASHTU(DUKATOPAM,
CTPYKTYpPHBIM popmynam. MoaenupoBaHuE XUMHUYECKUX MPOIIECCOB U SABJIICHUHN, XUMUYECKUI aHAIN3 U CUHTE3 KaK METOJIbI HAyYHOTO TTO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, pepMeHTHI, BATAMUHBI, TOPMOHBI, MUHEpaIbHbIE BOAbL. [Ipobiaembl, CBSI3aHHBIE C TPUMEHEHHUEM
JIEKapCTBEHHBIX MpernapaTtoB. Bpenubie nmpuBbIuky U (HaKTOPHI, pa3pymIaoine 310poBhe (KypeHue, ynoTpeOIeHre alikoroisd, HApKOMaHUs ).
PannonansHoe nuranue. [TumeBsie 106aBku. OCHOBHI MUILIEBON XUMUHU.

XuMus B NoBCeAHEBHOM ku3HU. Moromue u unctamue cpenctsa. Cpenctsa 60pbObl ¢ OBITOBBIMUA HACEKOMBIMH: PETICIIIICHTHI,
uHCeKTUIUAb. CpeacTBa TMYHON TUTHEHBI U KocMeTuKH. [IpaBuiia 6e30macHoil paboThI ¢ €IKUMH, TOPIOYUMHU M TOKCHYHBIMH BEIECTBAMH,
cpencTBaMu OBITOBOM XUMUH.

XHUMHA U ceJIbCKOe X03s1iicTB0. MuHepansHble U oprannueckue ynoopenus. CpeacTBa 3aluuThl pacCTeHUH.

Xumus ¥ 3HepreTuka. [IpupoaHbie HCTOYHUKY YIT1eBOAOPOAOB. [IprpoaHblil v momyTHBIA HEPTAHON ra3bl, KX COCTaB U HCIOIb30BAHUE.
CocraB HedTu U ee nepepadoTka. Heprenpomykrsl. OkTanoBoe urcno 6eH3nHa. OXpaHa OKpyKaroliel cpesl Mpu HedTernepepadoTke U
TPAHCIIOPTUPOBKE HEPTETPOAYKTOB. ANBTEpHATUBHBIE HICTOYHUKA SHEPTHH.

Xumus B crpoutesiberse. Llement. beton. [logbop onTUManbHBIX CTPOUTENBHBIX MAaTEPHATIOB B IPAKTUYECKOM JESTEIHHOCTH YEIOBEKa.

XuMus M 3K0JI0rusl. XUMHAYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH cpebl U ero nocienctsus. OxpaHa ruapocdepsl, MouBsl, arMochepsl, (Gaopbl
U dayHbI OT XUMHYECKOTO 3arpsi3HEeHUSI.

Tunbl pacyeTHbIX 321a4:
Beruncnenne MaccoBoi J0IM XMMUYECKOTO IEMEHTA IO (hOpMyJIe COeAUHEHMSL.
YcranoBneHue npocTeiiiei (opMyIibl BelecTBa 0 MaCCOBBIM JI0JISIM XUMHUYECKUX JIEMEHTOB.



BrerunciaeHus mo XMMHYSCKUM YPaBHCHHUAM KOJIMYCCTBA, O6’beMa, MacCChbl BCHICCTBA IO KOJIMUYCCTBY, 061,eMy, MacC€ pCarcHTOB WJIM HNPOAYKTOB

peaKIuu.

Pacuer maccoBoii 1011 paCTBOPEHHOI'O BEIIECTBA B PACTBOPE.
Tembl NpaKTHYECKUX PadoT:

HonyquI/Ie 9THUJICHA U ONBIThI C HUM
[Tomyuenue u cBONCTBA KAPOOHOBBIX KUCIIOT
Pemenue OKCIICPUMCHTAJILHBIX 3a/1a4 Ha IMOJTYYCHUC U PACIIO3HABAHUC OPTaHUYCCKUX BCIICCTB

Pacno3naBaHue miacTMacc U BOJIOKOH
IIpuroroBiieHrEe pacTBOPOB C 33JaHHOKM MOJIIPHOM KOHIICHTpAIUEH

Pemenue OKCIICPUMCHTAJIbHBIX 3a41a4 I10 TEMEC «MeTanib»
Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «HemeTamib

TemaTnueckoe nianupoBanme 10 knacc (6aza)

Ne i/t

HaumeHoBaHue pa3aesioB U TeM

Teopusi XHMHYECKOI0 CTPOCHUS OPraHUYECKUX
coenuHenuii. [Ipupona xummn4yeckux cBsi3ei
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[TpaBuna Th B kaOunere xumuu. [Ipenmer
OpraHNYeCKON XUMHUH. Teopus XMMUYECKOTO
CTPOEHMS OPraHUYECKUX BELICCTB

3HeKTpOHHa${ npupojaa XuMNU4YCCKUX CBsI3€M B
OpTraHUYCCKUX COCANHCHUAX

Knaccudukarus opraHmuecKux COeTUHEHHMA

YrieBonopoasl

IIpenenbHbIe yIi1eBOAOPOAbI — AJTKAHBI

Koanu
€CTBO
4acoB

3

1/4

SHCKTpOHHOC " NPpOCTPAHCTBEHHOC CTPOCHUC
aJIKaHOB
I'omosoru u HN30MCPBI AJIKAHOB

Conep:xanue

ITosiBneHue u pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [IpenMer oprannyeckoi
XUMUH. MeCTO M 3HauE€HNE OPraHNYECKOM XUMHUH B CUCTEME €CTECTBEHHBIX HayK.
XHMMHUUYECKOE CTPOCHUE KaK MOPANOK COCAUHEHUSA aTOMOB B MOJIEKYJIE COIACHO MX
BaJeHTHOCTU.  OCHOBHbBIE  TIOJOXKEHHUS  TEOPUHM  XHUMHUYECKOTO  CTPOCHHUS
OopraHMueckux coeauHeHui A.M. BytinepoBa. YIeponHbIl CKeJIET OpraHuYeCcKOu
MOJIEKYJIbl. KpaTHOCTP XUMHYECKOW CBSI3M. 3aBHCUMOCTH CBOWCTB BEIIECTB OT
XUMUYECKOTO CTpOoeHMs Mousiekyn. HM3omepus u  usomepel. Ilomdarue o
¢byHKIMOHaIbHOU rpynmne. [IpuHIMIb KiTacCU(PUKAUN OPraHUYECKUX COCIUHEHHH.
Cucrtemarnueckasi MeXJIyHApOAHas HOMEHKIATypa W TPUHIMIBI 00pa30BaHUs
Ha3BaHUN OPraHNYECKUX COCTUHEHUH.

Anxansl. Cmpoenue monexynvt memarda. | OMOIOrM4eCcKUi psz ankaHoB. ['oMosory.
Homenkunarypa. U3omepust yrinepogHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHH S
(hbU3MYECKUX CBOMCTB. XMMHUUYECKHE CBOMCTBA (HAa MpUMEpEe METaHa U TaHa):
peakuuu 3aMenieHus (raJloreHupoBaHue), NerHIpUPOBaHUS KaK CIIOCOObI




IIOJIYyUCHUA BaKHEHIIIMX COC,Z[I/IHCHI/II‘/'I B OPraHU4€CKOM CHUHTE3C. FOpCHI/IC METaHa

2/5  MeraH — npocTeiIInii PeICTaBUTEND 1 KaK OJIMH U3 OCHOBHBIX UCTOYHHKOB TEIUIA B IPOMBILIUIEHHOCTH U OBITY.
AJIKAHOB Haxoxxnenue B npupose u NpUMEHEHUE allKaHOB. [louamue 0 YuKi0aiKaHax.
HenpenejgbHble yIiieBOAOPOAbI: aJIKEHbI, 4 Ausikenbl. CTpoeHH€e MOJIEKYIIbI 3TUJICHA. | OMOJIOTHYECKUI PsiJl aJIKEHOB.
aJIKaIMeHbl, ATKMHbI Howmenkunarypa. 3omepust yIiepogHOro CKeleTa U NOJ0KEHHsI KpaTHON CBS3H B
1/6  Hempe/ie/bHbIe yrIeBOIOPOIbL. ATKSHBI: 1 MoJiekysie. XMMHYECKHUEe CBOMCTBA (Ha MpUMeEpPEe STUIICHA): PeaKIK PUCOETUHEHHUS
CTPOGHHE MOTIEKYJT, TOMOMIOTHS H H30MEpHs (rajoreHupoBaHue, THIPUPOBAHHUE, TUAPATALINS, THIPOraJIOT€HUPOBAHNE) KaK
TonyueHe, CBOMCTBA 1 IPHMEHEHHE ATKEHOB croco6 noxy4yeHus PyHKIMOHAIBHBIX TPOU3BOIHBIX YIIIEBOJOPOIOB, TOPEHHUSI.
[Tonumepusanus 3TUICHa KAK OCHOBHOE HaIIPaBJIEHUE €0 UCII0JIb30BaHUS.
[TonuaTHIIeH KaK KPYMHOTOHHAXHBIN MPOILYKT XUMUYECKOTO MPOU3BOJICTBA.
2/7  llpaktudeckas padora 1. [Tomyuenue stunena 1 [IpUMeHEeHHE STIICHA
U OIIBITHI € HUM Anxaauens! u kayuyku. [ToHsTue 06 ankagueHax Kak yrieBOAOPOAAX C IBYyMsI
3/8  AJKaaueHb 1 NBOMHBIMU cBs3aMU. [lomumepusanus nuBununa (Oyraguena-1,3) kak criocod
MOJTy4eHHUsI CHHTETHYECKOTO Kayuyka. HaTypanbHbIil U CHHTETHUECKH KayuyKHu.
4/9 | ALETHICH H €0 TOMOJIOTH 1 Bynkanuzanus xkayuyka. Pesuna. [Ipumenenue kaydyka U pe3uHBbI.
Anxunbl. CTpoeHHE MOJIEKYJIBI ALlETHIIEHA. | OMOJIOTHUECKUN DS/l aJIKUHOB.
Homenkunarypa. 3omepust yriepoJHOro CKeleTa U MoJ0KEHHsI KpaTHOU CBS3H B
MoJieKyne. XMMUYecKHe CBOWCTBA (Ha MpUMeEpe alleTHIIeHa): PeaKkuu
MpUCOEANHEHUS (TaIOTeHUPOBaHUE, THAPUPOBAHUE, TUApATALIHS,
T'HJIPOTraJIOT€HUPOBAHKE) KaK CIIOCO0 MOIydeHUs MOJIMMEPOB U APYTUX MOJIE3HBIX
npoaykToB. ['opeHue aneTuaeHa Kak HCTOUHUK BBICOKOTEMITEPATypPHOTO IJIaMEHU
JUISL CBapKHU U pe3Ku MeTaiioB. [IpuMmeHenne aneruieHa.
ApeHbl (apoMaTHYeCKHe YIVIEBOLOPOAbI) 1
1/10  beH301 1 €ro roMoJIOTH 1 Apensbl. beH301 Kak IpeIcTaBUTENh ApOMAaTUUECKUX YITIEBOIOPOaAOB. CmpoeHue
CaoiicTBa 6eH3011a M €r0 TOMOJIOTOB Monekynvl 6eH301a. XUMUUECKHEe CBOMCTBA: PEAKIIMH 3aMeIeHUs
(ramoreHnpoBaHUE) KaK CIIOCO0 MOTYyUCHUS] XUMAUYECKUX CPEICTB 3aIUTHI
pacTeHMii, IpUCcOeNUHEHNs (THAPUPOBAHNE) KaK JOKA3aTeIbCTBO HEMPEAEIBHOTO
xapakrepa 6enzona. Peakius ropenus. [Ipumenenue Oenzona.
IIpuponHbie HCTOUHNKH U NlepepadoTka | 2

YIJIEBOTOPO/IOB




1/11

2/12

[TpupomHbIE UCTOYHUKH YIIIEBOJOPOIOB
[TepepaboTka HEDTH

KonTponsHas pabora 1 mo temam «Teopust
XUMUYECKOTO CTPOCHHUSI OPTAaHHUYECKUX
COeMHEHUI, « YIIIEBOAOPOABI»

[IpupoaHbie NCTOYHUKH yTIIEBOAOPOAOB. [IpUpoaHbIil U TOMYTHBIN HEPTIHON Tra3bl,
ux cocraB U ucnoib3zoBanue. CocraB HegTu U ee mepepadborka. HedrempomykTs.
OxranoBoe ynucio 6en3uHa. OxpaHa OKpyXkaroliei cpenbl npu HedrenepepadboTke u
TPAaHCHOPTUPOBKE HEPTEIIPOAYKTOB. AJTbTEpPHATHBHbBIC HCTOYHUKU YHEPTUU

Kuciopoaconep:kamnue oprannyeckue coeIuHeHUs 11
CnupTsl 1 peHoJIbI 3 Cruprer. Kimaccudukanms, HOMEHKIIATypa, ©30MepHs CIUPTOB. MeTaHOI U ATaHOI
1/13  OJHOATOMHbIE TIPEIEbHBIE CITHPTSL. Kak MpeJICTaBUTEIHN MPEACTbHBIX OI[HOEITOMHBIUX CIIUPTOB. XUMHUYECKHE CBOMCTBA
Tonyuerye, XHMHTECKHE CROHCTRA U (Ha mpuMepe MeTaHoJIa U ATAHOJIA): B3aUMOJICUCTBUE C HATPUEM KaK CIIOCO0
[PUMEHEHUE OTHOATOMHBIX TPEIETBHBIX YCTAHOBJICHHS HAJIMYUS rnz[poxcorpynnbl, peakius ¢ raJoreHOBOJIOPOJaMH KakK
CIIUPTOB CI0CO0 MOYYCHHS PAaCTBOPUTEIICH, IETHApaTaus KaK crioco0 MoTydeHus dTHIICHA.
Peakiiust ropeHusi: CriupThl Kak TOIUIMBO. [I[pMeHeHre MmeTanosa u 3TaHoja.

2/14  MHOroarOMHbIC CIIUPTHI DU3MOIIOrMYECKOE IEUCTBUE METAHOJIA M 3TAHOJIA HA OPraHU3M YEJIOBEKa.

3/15  DeHOIb! K ApOMATHYECKUE CIHPTHI OTUJICHITIMKOJIb U TIMIEPUH KaK MPEICTABUTENH NMPEAEIIbHBIX MHOTOATOMHBIX
cnuptoB. KauecTBeHHas peakifusi HA MHOTOaTOMHBIE CITUPTHI U €€ IPUMEHEHHUE TSt
pacno3HaBaHus IHMIEPUHA B COCTABE KOCMETHYECKUX cpeacTB. [IpakTuueckoe
MIPUMEHEHUE dTUJICHTIIMKOJS U TIIUIIEpUHA.

®enon. Ctpoenue Monekyisl heHona. BzanMHoe BIMsHUE aTOMOB B
MoJIeKysie eHosIa. XMMUYECKUE CBOMCTBA: B3aMMOJICHCTBHE C HATPHUEM,
THUAPOKCHUIIOM HaTpus, Opomom. [Ipumenenune genomna.
AJibieru/ibl, KeTOHbI U KApOOHOBBIE 3 Anpperuabl. Meranans (popmanbaerua) U 3TaHalb (aleTaabAeru) Kak
KHCJIOThI MpeACTaBUTENMN NPEIEIbHBIX albAeru/10B. KauecTBEeHHbIE peakuu Ha
KapOOHWIBHYIO TPYIITY (peaKius «cepeOpsHOTO 3epKajiay, B3auMOJICHCTBUE C
1/16  KapOoHuIbHBIE COSTMHEHUS — albACTUIBI U ruapokcunom Meau (1) u ux npumeneHue A 0OHaAPYKEHUS MIPeIeTbHBIX
KeTOHBI. CBOWMCTBA M MPUMEHEHHE aJIbJIETHIOB aJBJACTU/IOB B IPOMBIIIUICHHBIX CTOYHBIX BOJIaX. TOKCMYHOCTD aJIbJIETHIIOB.
2/17  KapOoHOBBIE KHCIOTHI. XUMUYECKUE Epl/lgleHeHHe dbopmManbaerua u aneTaabAeruia.
CBOMCTBA ¥ IPHMEHEHHE OHOOCHOBHEIX apOOHOBBIE KUCIIOTHI. YKCYCHAs KUCJIOTa KaK npegICTalamem, MpeACIbHBIX }
OJTHOOCHOBHBIX KapOOHOBBIX KHCTIOT. XMMHYECKHE CBOMCTBA (Ha MPUMEPE YKCYCHOU
TpeAeNLHAX KAPGOHOBLIX KHOTOT KHUCJIOTHI): PEAaKIMK C METAJJIAMU, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSMH U COJISIMHU
3/18  IlpakTtuueckas pa6ota 2. [lonmyuenue u Kak IMOATBEPKIEHUE CXOACTBA C HEOPraHUMYECKUMH KUCIOTaMU. Peakius




CBOMCTBa Kap60HOBBIX KHCJIOT

Caoxubie 3pupbl. ZKupbl

1/19  Cnoxusie 3pups
2/20  XKwupsl. Moronue cpeacTBa
YriaeBoabl
1/21  VYraesonsl. ['mroko3a. Onurocaxapuibl.
Caxapo3a
2/22  Tlonmucaxapuasl. Kpaxman, Lemronosa
3/23  IlpaxTtuueckas pabora 3. Pemenue

SKCIIEPUMEHTANFHBIX 3aJ1a4 Ha MOy4YeHue 1
pacro3HaBaHUE OPraHUYECKUX BEIICCTB

sTepuduKay Kak crnocod MoyuyeHus CIoKHbIX 3¢upoB. [IpuMenenue ykcycHon
kucnoThl. [IpencraBieHne o BBICIIHX KapOOHOBBIX KUCIOTAX.

CrnoxHble 3¢upsbl U xupbl. CrioxkHbIE 3(DUPHI KAK MPOAYKTHI B3aUMOAECHCTBUS
KapOOHOBBIX KHCIIOT CO CIUpTaMu. [I[ppuMeHeHune ciaoXHbIX 3pUPOB B MUILEBON U
napdroMepHoil TpoMbIIIEHHOCTH. JKUPBI Kak CII0KHBIE 3(pUpBI NIMLEpUHA U
BBICIIMX KapOOHOBBIX KUCIIOT. PacTUTENbHBIE U AKUBOTHBIE KUPbI, UX COCTAB.
PacriozHaBaHue pacTUTENBHBIX KUPOB HA OCHOBAHUM UX HEITIPENEIbHOIO XapaKTepa.
[Ipumenenue xupoB. I MIPOIN3 WM OMBUIEHUE )KUPOB KaK CIIOCO0
IIPOMBIIIIJIEHHOTO MOJIYYEeHHUs COJIeH BBICIIMX KapOOHOBBIX KUCIOT. MBLI4 KakK COJIH
BBICIIMX KapOOHOBBIX KUCIOT. Morolue cBONCTBA MblLia.

XuMus B IOBCETHEBHOM KU3HU. MoOIoIME U YUCTAILME CPEACTBA.

VYrnesoasl. Kinaccuduxanus yrnesogos. HaxoxaeHue yriieBoioB B IPUPOJE.
I'mroko3a kak anpaerugocnupt. bpoxkenue rmoko3sl. Caxaposa. [ uopoaus caxaposuvl.
Kpaxman u nemirono3a kak 0MoJ0THYecKUe MOIUMephl. XMMHUECKHe CBOHCTBA
KpaxMaja ¥ [eJITI0N03bI (THAPOJIN3, KaueCTBEHHAs! Peakius ¢ HOI0M Ha Kpaxmall U
ee MpuMeHeHHe JIJIsl OOHapy>KEeHUs KpaxMaia B MPoAyKTax nutanus). [Ipumenenue
1 Ouostornueckasi posib yrieBonoB. [loHsTHe 00 HCKYCCTBEHHBIX BOJIOKHAX Ha
MpUMepe alleTaTHOro BoJIokHA. M neHTudukanust opraHm4eckiux CoeTnHEHUH.
I'enemuueckas c6s3b MeAHCOY KAACCAMU OP2AHUYECKUX coeOuHeHuU. TUTIbI
XUMHYECKHUX PEAKINil B OPraHu4eCKON XUMHUU.

A30Tc0)1epslcamne OpraHn4eCKue COCAMHECHUS

1/24 | AMuHEI

2/25 | AmunHOkuCIOTHL. benku

3/26  AzoTcoaepikaiiue reTepoIruKINIeCcKre
coenuHeHUs. HykIienHOBBIE KUCIOTHI

4/27  XuMHS U 310pOBBE YEIOBEKA

5/28 KonTpoibHas padoTa 2 1o TeMam

«Kucnopomacoaepxarnire oOpraHu4ecKre

AMMHOKHUCTOTHI 1 0enku. CocTaB 1 HOMEHKIIaTypa. AMUHOKHUCIIOTHI KaK
amQoTepHble oprannueckue coeaunenus. [lentuanas cBs3b. buonoruueckoe
3Ha4YeHHE 0-aMUHOKHCIIOT. O61acTu MpUMEHEHNUsI aMUHOKHUCIIOT. benku kak
npupoaHbie 6rnonoauMepsl. CocTaB M CTpoeHHE OeTTKOB. XMMUYECKHE CBOMCTBA
OeJKOB: TUAPONU3, NeHaTypauusa. OOHapykeHHe OEIKOB MPU TOMOIIH
KaueCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBpaiiieHus 6€IKOB MUIIM B OPraHU3ME.
buonornueckue GyHKIUU OCIIKOB.




COCTMHECHUS, «A30TConepKaIInue
OpraHUYECKHUE COCTUHEHUS

XuMHus M0JUMEpPoOB

1/29  CuHTteTnyeckue noanuMepsl.
Konnencanmonnsle nonumepsl. [leHommacTel

2/30  HarypanbHbiil Kayuyyk. CHHTETHYECKHE
Kay4qyKu

3/3  CuHTETHYEeCKHE BOJIOKHA

4/32  Ilpaktudeckas pabora 4. Pacrio3naBanue
IJIACTMACC ¥ BOJIOKOH

5/33  Opranuueckas XMMHUsl, YEJIOBEK U MpUpoaa

6/34  HWtoroBbiii ypok 1o kypcy xumuu 10 kiacca

[MonusTuieH Kak KPyMHOTOHHAXKHBINA MPOAYKT XUMUUYECKOTO IIPOU3BOJICTBA.
HarypanbHblii 1 cUHTeTHYECKUI KayuyKu. Bynkanuzanus kayuyka. Pe3una.
[IpuMeHeHne kaydyka U pe3UHBI.




TemaTnueckoe mianuposanme 11 kiaacc (0a3za)

Ne HaunmMeHoBaHHe pa3ie/10B U TeM Kosmue | Conepkanue
YPOK CTBO
a 4acoB
Tema 1. Baxkneiilune XuMu4ecKke NOHATHA U
3aKkoHblI (4 yaca)
1 [IpaBuna Th B kabuHeTe XUMHUH. ATOM. 1 Crtpoenue atoma. Sapo (IpOTOHBI, HEUTPOHBI) U IEKTPOHBI. V30TOMHI.
XuMHU4YecKui 3ieMeHT. 130TomnEbL. CocTtaB aTOMHBIX si7IEP
2 3aKOH COXpaHEHUs MacChl M SHEPTUU B 2 3aKoH COXpaHEHHS MacChl BeIIECTB. 3aKOH COXpaHEeHHs U npeBpaieHus. Jedekr maccel
XUMHAH Crpyxkrypa I[1.C. maBHble 1 TOOOUHBIE TOATPYIIIBI, MaJIble U OoJbIIKe TIepuoasl. OpouTanis, s-, p-,
3 [epuoauueckuii 3akoH. Pacmpenenenue 3 d-opOuTanu, sHEpreTUYeCKHe MOypOBHH, CIIUH, CIIApUBAHUE SJIEKTPOHOB
3JIEKTPOHOB B aTOMaXx 3JIEMCHTOB MaJIbIX BanenTHbie Bo3moxHOCTH. CBOOOAHBIE OpOUTanu, V3MeHeHns aTOMHOro paauyca, yucia
1 OOJIBIINX ITEPHOJIOB. SHEPreTUYECKUX YPOBHEMH, Uncia BAJIEHTHBIX 3JIEKTPOHOB B nieprogax u rpynmnax [ICXO
4 BanentHOCTh M BaJICHTHBIE BO3MOXKHOCTH | 4
aTOMOB
Tema 2. CTpoenne BemecTna (2 yaca)
5 OcCHOBHBIE BHJIbI XHMHUUECKOM CBS3U. 1 KosanenTHas CBsI3b, €€
6 CrpoeHue KpucTasios. 2 Pa3HOBHUJIHOCTHU U
Kpucrannmyeckue pemieTku. MeXaHU3M 00pa30BaHUs
BerectBa MOEKyIIPHOTO U HEMOJIEKYIISIpHOTO cTpoeHus.. Kpucrannuueckue u aMmopHbie
BEIIECTBA.
Tumbl KpUCTATTHYECKUX PEIIETOK (aTOMHAas!, MOJICKYJISIpHAsi, MOHHAS M METaJUIMYecKas).
3aKOHOMEPHOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMUECKON PEIIETKH.
Tema 3. Xumnueckne peakuuu (4uaca)
7 Knaccudukanus XuMHUYECKUX pEeaKIIHii. 1 OBP.
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE OK30- U 3HJIOTEPMUYECKHUE PEAKLIUH.
peaknuu CKopOoCTh XMMUYECKUX peaKIil. AKTUBUPOBAHHBIM KOMILUIEKC. 3aKOH JIEUCTBYIOIIUX MacC.
8 TeroBo#t 2pdektT XuMuyeckux peakuui | 2 Xumnueckoe pasHoBecue. [Ipunnun Jle Hlarense
9 Cxkopocts xumMuueckux peakiui Karamms | 3
10 XuMHUYECcKoe paBHOBECHE U CIIOCOOBI ero | 4
CMeIlleHus
Tema 4. PacTBopbI (6 4acoB)
11 | JlucniepcHbIe CUCTEMBI U PACTBOPBL. 1 Hucnepcubie cucrembl.PactBopsl. ['pyOoaucnepcublie cuctembl. Kommongabie




Crioco0bl BEIpaKeHHS KOHLEHTPALHH
pactBopoB. Penienue 3anad mo reme
«PacTBOpBI»

pacTBOPbI. A3PO30IIH.
DnekrponuTryeckas aucconnarusi. CUIbHbIE H CIIa0ble IEKTPOIIHTHI.
Bognoponusrit nokazarens (pH).

12 DNEKTPOIUTUYECKAS AUCCOIHAITHS. 2 Peakuuu monHoro oomeHa
OAOPOJHBIN [IOKA3aTeNb. ['maponn3 HeopraHu4ecKux (Ccoseil) u opraHnuecKux (CIOKHBIX IPUPOB, YIIIEBOAOB, OCIKOB)
13 Peaxkuuu moHHOTO OOMEHA 3
14 ['uaponus opraHuyeckux u 4
HEOPraHWYECKUX COCAMHEHHI
15 O60061maromui ypok 5
16 KoutpoabHas padora Nel 6
Tema «JuiekTpoXuMHUYecKHe peakunm»(3uaca)
17 XHMMHWYECKHE UCTOYHUKHU TOKa. Psj 1 ["anpBaHMueckuil anement.Dnexrpoasl. Anoa.Karon. AKKyMysaToOp. TOIIIMBHBIN
CTaHIAPTHBIX MEKTPOJIHBIX TOTEHIIUAIOB AIIEMEHT.DNEKTPOXUMHUSL. Psisl cTaHAAPTHBIX SMEKTPOIHBIX TOTEeHIIMAN0B. CTaHAapTHBIE YCIOBHSL.
18 Koppo3sus metamios u ee 2 CranaapTHBIN BOAOPOIHBIN 3JIEKTPO/I.
MpeynpexIeHue Koppo3zus. Xumudeckass KOppo3us, dEeKTpoxuMudeckas kopposusi. CriocoObl 3alHThI.
19 OnexTponns 3 OnexTponu3
Tema 6. MeTtaJsibl. (5 yacoB)
20 OOu1ast XapakKTepUCTHKA METAJIOB 1 Mertannsl. Ilonoxenne metannos B [IC DnekTpoXuMnu4ecKkuil psii HanpsHyKEHUH METAIIIOB.
21 0030p METALTUYECKHUX AIEMEHTOB A- 1
rpynn Mertaniasl A-rpymi
22 OO6mmwmit 0030p METANTUYECKUX 1 Cmunassr.JIerupyromue go6aBku. Uepnsie metasuibl. [[BeTHbie meTamibl. Yyryn.Cranb.
n1eMeHToB b-rpynn Oxcupasl.I'mapokcuasl.
23 CriaBbl METAJJIOB 1
24 Oxcuapl ¥ THAPOKCUIBI METAJUIOB 1
25 ITP/P Nel Pemienue 1
IKCNEePHUMEHTAJIBHBIX 33124
Tema 7. «Hemeramibpy (5 yacoB)
26 0O630p HemeTayioB. CBOMCTBA U 1 Hewmeranne! u ux pusndeckue cpoiictBa. CTpoeHHe aTOMOB HEMETAJLIOB.
MIPUMEHEHUE BAKHEUIIINX HEMETAJJIOB Knaccugukamnus HeopraHn4eckix coeiMHeHNH. XMMUYECKUe CBOICTBA OCHOBHBIX KJIACCOB
27 OO6m1ast XxapaKTepuUCTHKa OKCHUIIOB 1 XUMHAYECKUX COCTUHEHNH.
HEMETAJIOB U KHCIIOPOI0COAEPKAIINX
KHCJIOT
28 OkucIuTenbHbIE CBOMCTBA A30THOU U 1

cepHOM KucioT. BonoponHsie




COCAMHCHN HCMCTAJIJIOB

29 IIP/P Ne2 Ilonyuenue coOmpanue u
pacrno3HaBaHue ra3oB

30 I'enetnueckas cBA3b HEOPraHUYECKUX U
OpPraHMYECKHX BEIECTB.
Ob6o06ueHNe

31 Kontposabnas padora Ne 2

Tema 8. Xumus u :ku3nb (3 yaca) \

32 X¥MHS B IPOMBIILIEHHOCTHU. [IpuHIMIEL
IPOMBIIIIJIEHHOTO TPOM3BOCTBA

33 XHUMHKO-TEXHOJIOTUYECKHUE MPUHIIUITHI
IIPOMBIIIIJIEHHOTO MOJIYYEeHUs METAJLIOB.
[Tpon3BOACTBO UyryHa U CTaJIH.

34 Xumus B ObITY. XUMHUUECKas

IIPOMBILIEHHOCTh M OKpYXaroliasi cpesia

XuUMHYECKask MPOMBIIIUIEHHOCTh. XUMUYECKast TEXHOJIOTHSI.

UYepnas meramnyprus.lomennas neus. Arnomepanus Kucnopoausiit kouBeprep. bezorxoanoe
IIPOU3BOACTBO.

Okonorndyeckuit MOHUTOPUHT.IIpeienbHO AOMyCTUMbIE KOHIICHTPALlUU

Htoro: 34 yaca, KOHTPOJBHBIX PAOOT-2, MPAaKTHUECKUX paboT-2.




MaTepI/IaJII)HO TeXHHYecKoe odecrneyeHne B paMKax «Toukn pocTa»

HaunmenoBanue Kparkue TexHM4ecKue XapakTepuCTUKU KomnuectBo
000pyT0OBaHUS
Oo61ee odopynoBanue (pusuka, Xumusi, OM0JI0THs)
[udposas [udpoBoii AaTYHK MEKTPOIPOBOAHOCTH 3 wr.
nmaboparopus Hudposoit narunk pH
y4YeHUYECKas [udpoBoii 7aTINK MOTOKEHUS
(puzmka, xumus, | HudpoBoiil naruuk remneparypsl
OmoorHsI) [udpoBoii gaTyrk aOCOIOTHOTO TABICHHS
udposoit ocunmnorpaduyeckuii JaTINK
Becsol anexrponnblie yueOHbie 200 r
Muxkpockor: 1udpoBoil Ui ONTUYECKUH ¢ yBenuueHuem ot 80 X
HaGop asst 13roToBIICHHUSI MUKPOIIPETIApaTOB
Mukpornpenaparsl (Ha0op)
CoenuHHTEIBHBIE TPOBOJIA, IPOTPAMMHOE 00eCIICUeHIE, METOJMYECKIE YKa3aHUs
KOMIUIEKT COITyTCTBYIOLIUX 3JI€MEHTOB JJISl ONBITOB [0 MEXaHUKE
KOMIUIEKT COITyTCTBYIOLIHMX 3JIEMEHTOB ISl OMBITOB IO MOJIEKYIISIPHON (pH3UKE
KOMIUIEKT COITyTCTBYIOLIMX 3JIEMEHTOB JJISl OIBITOB IO JIEKTPOUHAMUKE
KOMIUIEKT COITYTCTBYIOIIHMX 3JI€MEHTOB JJIsl OITBITOB IO OTITHKE
Kommnekt nocyast u | LlITatu mabopaTopHbIit XUMUYECKUN 3 mrT.

o0opynoBaHus JyIst
YUYEHUYECKUX
onbIToB  (¢u3suka,
XUMUS, OUOJIOTHS).

Ha6op uamex Ilerpu

HaGop uHCTpyMEHTOB npenapoBaIbHbIX

JIoJKKa ISl COKMTaHUS BEIIECTB

Crynka ¢appopoBas ¢ IeCTUKOM

HaGop 6anoxk jyist XpaneHus TBepABIX peakTuBoB (30 — 50 mur)
Ha6op cxistHOK ((pr1akoHOB) JUIsl XpaHEHUs PaCTBOPOB PEaKTUBOB
Ha6op nmpubopox (I1X-14, I1X-16)

[TpuGop [1st moTyyeHHs ra3oB

CnuproBka

T'oproyee a5 CIUPTOBOK

dunsrpoBaibHas oymara (50 mT.)

Konba xonnueckas

[Taymouka crexystHHAs (C pe3MHOBBIM HAKOHEYHHKOM )




Yameuka /it BeIapuBaHusl (BBITAPUTEIbHAS YAIIICUKa)
MepHbiid TUIUHIP (TITIACTUKOBBIH )

BopoHka cTekisiHHas (Manast)

Crakan crexassaHbIi (100 M)

I"a300TBOIHAS TPYOKa

Xumus
Hemonctpanronnoe | CoctaB KOMILUIEKTA: 1 .
o0opynoBaHue Cronuk noabemublit HaznaueHue: cOopka yueOHBIX YCTaHOBOK,

pasmep croyerrHunbl: He MeHee 200 * 200 MM, IIIaBHBIN MOIBEM C IIOMOIILIO BUHTA: HATMYUE
[lItaruB neMoHCTpaMOHHBIN XuMUUYeckuii: HazHaueHue: gemoHcTpanus mpuOOpoOB U YCTAaHOBOK,
OTI0pa, CTEPIKHH, JIAMIKU, My(PTHI, KOJIbI[A: HATUYHE,

BO3MOXHOCTb 3aKPEIICHUS IEMEHTOB Ha Pa3JIMYHOMN BBICOTE: HAJTMYHE

Anmapar 15 IpoBeIeHUs] XUMUYECKUX peakiuii: HazHaueHnue: 7eMOHCTpalys XUMUYECKUX PEaKIuii,
MOIVIOTUTENb TAPOB U Ta30B: HAJMYKE,

Marepual KoJObl: CTEKIIO

HaGop u1s a1ekTpoin3a 1eMOHCTpaMoHHbIH: HazHaueHne: n3ydeHne 3aKoHOB 2JIEKTPOJN3a, COOpKa MOJIEIH
aKKyMYJISATODA,

€MKOCTb: HaJHu4He,
ANIEKTPOJIbI: HAJTYNE

Komrinekt MepHbIX k06 Manoro oobema: HazHaueHue: 1eMOHCTPAIIMOHHBIE OTBITHI,
00beM ko0116: ot 100 M mo 2000 mi,

KOJTMYeCTBO Koy0: He MeHee 10 miT.,

Marepua Koji0: CTeKJIo




Ha6op ¢nakonos (250 - 300 mu 1715t XpaHEHHs paCTBOPOB PEAaKTHBOB).

HaznaueHue: xpaHeHue pacTBOPOB PEAKTUBOB,

KOJIMUYEeCTBO (U1akoHOB: He MeHee 10 mT.,

Mmarepuai (pIakoHOB: CTEKIIO

IpoOKa: HalIu4yKe

[TpuGop 11t OMBITOB IO XUMHUH € AIIEKTPUIECKIM TOKOM (J1a00paTOpHBIif)

[TpuGop It MILTIOCTPAIIUH 3aKOHA COXPAHEHHS MacChl BEIIECTB: COCY/T

Jlangonpra: HaIU4HE,

npoOKa: HaJM4Iue,

TUI NpUOOpa: 1EMOHCTPALMOHHBIN

JennrenbHast BopoHka: HazHaueHne: pasneneHue IByX *KMIKOCTEH 110 TUNIOTHOCTH,
Marepua BOPOHKH: CTEKIIO

VYcraHoBKa U1 IeperoHKH BeulecTB: HazHaueHue: JeMOHCTpalys OUMCTKY BEIIECTBa, IEPETOHKA,
KOJIOBI, XOJOAWJIBHUK JUISl OXJIaKEHUS, aJUIOHXK, TPoOKa: HalIu4ue,

JUIMHA YCTaHOBKU: HE MeHee 550 Mmm

[TpuGop 11t moMyyeHHs Ta30B: Ha3HAYECHHUE: TOIyUYE€HUE ra30B B MAJIbIX KOJINYECTBAX,
COCTaB KOMILJIEKTA: HE MEHee 6 IPEeAMETOB

bans KOM6I/IHI/Ip0BaHHaSI na60paT0pHa;1: bans BoasHas: HaJIN4YneC, KOJIblla CMCHHBIC C OTBEPCTUAMHA PA3HOTO
AnaMeTpa: HaJIn4ue,

IUIMTKA SJICKTPUYCCKAA: HAJTNINC




dapdoposas crynka ¢ nectukoM: HazHadeHue: st pa3menbaeHns KpYmHbIX (DpaKIuii BemecTs 1

IIPUTOTOBJICHUS ITIOPOILIKOBBIX CMECEU

Kommext Tepmometpos (0 - 100 C; 0 - 360 C)

Kommiiekr
XUMHUYECKUX
PEaKTUBOB

CocraB KOMILUIEKTa:
Ha6op "Kucnotsl" (a3oTHas, cepHasi, coiisiHast, oprodochopHas)

Hab6op "I'mapokcuabl” (ruapokcu 6apusi, THAPOKCH Kaausl, THAPOKCU KaIbIUs, THIPOKCH HATPHUS)

Hab6op "Oxcunbl MmeTaumoB" (amoMUHUS OKCU, Oapus okcu, xkene3a (I11) okcua, kanbust OKCHI, MarHUS
okcup, menu (II) okcua, MMHKA OKCHT)

Ha6op "lllenounbie U menovyHo3eMeNnbHbIe MeTaIIb" (JIMTUH, HATPU, KaIbIIHi)
HaGop "MeTtamnsl" (aFOMUHMH, K€1€30, MAarHHUA, MEJb, INHK, OJIOBO)

n n = = 2
Ha6op "lllenounble U 11e104H03eMENbHbIE METAIIIIBI" (JIUTHM, HATPUH, KaIbLIUN)
Ha6op "Orneonacheie BemectBa" (cepa, hocdop (kpacHslit), okeun pocopa (V))
Ha6op "T"anorenst" (#ox, 6pom)

HaGop "T"anorennpl" (aJ1toMUHUS XJIOPUI, aMMOHUS XJIO0pUT, Oapust xiopup, xkenesa (I111) xnopun, kamus
Homu ., Kanust XJI0pU, KaldblMs XJIOPHU, JIUTHS XJI0pua, Maraus xinopui, menu (II) xmopun, Harpus 6pomun,
HaTpus pTOpuA, HATPHSI XJIOPU, IIMHKA XJIOPHUT)

Ha6op "Cynbdartsl, cynbhusl, cynb@utsl” (anroMuHus cyabdat, aMMoHUS cynbdar, sxenesa (1) cynsdun,
xenesa (II) cynbdar, 7-mu BogHbIN, Kanus cyabdar, kodansra (I1) cynedar, maraus cynedar, menu (11))
cynbdar 6e3Boaubli, menu (I1) cynbdar 5-u BogHbIH, HaTpus cyabGu, HaTpUs CyIbPUT, HATPUS CyabQar,
HaTpus TUApoCcyabdaT, HUKeNs cynbdar

Ha6op "Kapb6onars!" (ammonust kKapOoHaT, kanus kapooHnar, meau (I1) kapOoHat ocCHOBHOM, HaTpHsl KapOOHaT,
HaTpus TUAPOKapOOHaT)

1 mrr.




Ha6op "®ocdarer. Cunukarsl" (kanus MOHOTHAPoopTodochar, HaTpHst CUIIMKAT 9-TH BOTHBIN, HATPUS
oprodocdar TpexzaMeIeHHbIN, HaTpus AUTHApodocdar)

Ha6op "Auerarsl. Poganuasl. Coenunenus xenesa" (kanus arerar, kaiaust peppo (I11) rekcannanua, xanus
deppo (III) rekcanmonm 1, Kaausi pOJaHN]I, HATPUS AIleTaT, CBUHIIA alleTaT)

Hab6op "Coenunenus mapranma" (kanus nepmanranar, Maprasma (IV) oxcun, mapranna (I1) cynbdar,
Maprasiia XJ0pH.I)

Ha6op "Coeaunenust xpoma" (aMMOHUSI AUXPOMAT, KaJus AUXpomar, kaius xpomar, xpoma (I11) xnopua 6-tu
BOJIHBIN)

HaGop "Hutpars!" (aJItOMUHUS HUTPAT, aMMOHUSI HUTPAT, KaJIUsl HUTPAT, Kanblus HUTpat, menu (1) aurpar,
HaTpHs HUTpAT, cepedpa HUTPAT)

Ha6op "Muaukaropsr” (JTaKMOM, METUIIOBBIA OpaH)KEBBIN, PeHOI(TaTCHH)

Ha6op "Kucnoponcoaepxaine opraHuueckue Bemectsa" (aleToH, NUMUEPUH, AUITUIOBbIN 3¢up, ciupT H-
OyTHJIOBBIN, COUPT U30aMUJIOBBIN, CIUPT U300y TUIIOBBIM, CIUPT STHIIOBBIN, (heHo1, hopMavH,

ATHJIEHIVIMKOJb, YKCYCHO-3THIIOBBIH 3¢hup)
Ha6op "YreBonopoas!" (6eH3uH, rekcaH, He(pTh, TOITYOJI, LIUKIJIOTeCKaH)

Ha6op "Kucnots! oprannyeckne" (KUCI0Ta aMUHOYKCYCHasl, KUCII0Ta O€H30iHAs, KUCIIOTa MacIIsTHas,
KHCJIOTa MypaBbHWHAA, KUCJIOTA OJICUHOBAA, KUCJIOTA MMAJIbBMUTUHOBASA, KUCJIOTA CTCApUHOBAasA, KHUCJIOTAa
YKCyCHasl, KHCJIOTa IIaBeJieBast)

HaGop "VYrieBonsl. AMUHBI" (aHWIMH, aHUIIMH CEPHOKHUCIBIN, J[-TIIt0K03a, METHIIAMUH THIPOXJIOPHU]I,
caxapo3a)

Kommiekr
KOJUIEKIIUH

Ha3nauenne: 7eMOHCTpAIIMOHHOE,
BUJ] YIIAKOBKHU: KOPOOKa,

OIIMCAaHHUEC: HAJIMYUC

1 mrr.




CocraB KOMILUIEKTa:

Konnexnus "Bonokna"

Komneknus "KameHHBIN yroib ¥ MPOAYKTHI €ro nepepadoTku"
Komneknus "MeTtaiuisl U ciiaBbl”

Komneknus "Munepassl u TopHbIe TOpoas" (49 BUIOB)
Konnexuus "MunepanbHblie ynoopenus”

Komnexuust "HedTh 1 mpoayKThI €€ epepadoTKu"
Komnexmus "Ilnactmaccer"”

Komnexnus "Tormmuso"

Komnekuus "Yyrys u cranp"

Komneknus "Kayuyk"

Konnexmus "llxana TBepaoctu”

Habops! 111 MoienupoBaHusi CTPOEHMSI OPraHUYECKUX BEUIECTB (YUEHHUUECKHE) HE MeHee 4 IT.

Hoyt6yk , MOY

1 .




Onucanne MaTepl/IaJ]bHO-TeXHI/I‘IeCKOﬁ 0a3bl IHEHTPa

«Touka POCTa», HCIMOJB3YEMOT'0 VI peain3alinu Oﬁpa30BaTeJII)HLIX MnmporpamMMm B paMKax npenoaaBaHusi XuMnu

MarepuanpHo-TexHUYeCcKas 0a3a meHTpa «Touka pocTay BKIOYAeT B ceOsi COBpEMEHHBIE M KiaccMueckue mpuOopsl. Ilocmeanue mpouuiu
MHOTOJIETHIOIO anpoOanuio B MIKOJE U MOJIYYWIM MpU3HAaHUE Yy yuyuTened xumuu. K HUM OTHOCSTCS: mpuOOp AJid AEMOHCTPALUU 3aBUCUMOCTH
CKOPOCTH pEaKIUU OT PA3IUYHBIX (hAKTOPOB, armmapar JUisi MPOBEACHUS XUMUYECKUX PEaKIHid, MPUOOpP IS OMBITOB C JIEKTPUUYECKUM TOKOM,
npuOop ISt U3yUEHUSI COCTaBa BO3/lyXa U MHOTHE JpyTrHUe. Y YUTHIBAs MPAKTHUECKHM OIBIT MPUMEHEHHUS JaHHOTO 000pyIOBaHUs Ha YPOKax XUMUH,
MBI JJQIUM JIUIIIb KPaTKoe ormucanue npuOopoB. OCHOBHOM aKIICHT C/elilaeM Ha OMMCAHUU MU(PPOBBIX JIA00PATOPHIA U UX BOZMOKHOCTSIX.

HudpoBas (xkomnbiorepHasi) Jgadoparopus (LJI), mporpaMMHo-anmapaTHblii KOMIUIEKC, JaTYUKOBAas CHUCTEMa — KOMIUIEKT Y4eOHOTO
000py/IOBaHUs, BKIIIOUAIOIINNA W3- MEPUTEIbHBIN 010K, HHTEepdEHC KOTOPOTO MO3BOJSET 00ECIEeYNBaTh CBSI3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U
HA0Op AaTYUKOB 1, PETUCTPUPYIOIINX 3HAYCHHS PA3TUYHBIX (PU3UUECKUX BEIHUMH.

JaTtunk TeMneparypsbl IJIATHHOBBIN — MPOCTON M HAAEKHBIA TaTYHK, IPEAHAZHAYCH IJIs1 U3MEPEHUS TEMIIEPaTyphl B BOIHBIX PACTBOpPaxX U B
ra3oBbix cpenax. meer paznuunsblii quana3zon udmepenuit ot —40 go +180 °C. TexHuueckue XapakTepUCTUKH JaTuMKa yKa3aHbl B MHCTPYKLMH 10
IKCILTyaTalluu.

JlaTyuk Temmeparypbl TepMONAPHbINA NpenHazHaueH ans u3Mmepenus temmeparyp a0 900 °C. Mcmonb3yeTcss mpu BBITOIHEHHH padoT,
CBSI3aHHBIX C U3MEPEHUEM TEMIIEpaTyp IUIaMEHH, TUIABJICHUS U PA3JIO’KEHUS BEILIECTB.

JlaT4yuK onTHYecKOd NJIOTHOCTH (KOJOPUMETp) — MpedHa3HaueH Ui H3MEPEHUS ONTHUYECKON IUJIOTHOCTH OKPAIICHHBIX PacTBOPOB.
Ucnonszyercs npu u3yueHun tem «PacTtBopbl», «CKOPOCTh XUMHUYECKHX PEAKIUN», OMpPENEICHUH KOHIEHTPAIMU OKPAIICHHBIX HOHOB WIIH
COEMHECHUM.

B xoMIIeKT BXOASAT AaTYMKU C PA3TUYHON JITTMHOM BOJTH TOJTYTPOBOTHUKOBBIX

HCTOYHHKOB cBeTa: 465 u 525 uM. O0BEM KIOBETHI COCTABIAET 4 MJI, JUIMHA ONTHYECKOIO

nytd —10 MM

Jamuux pH npenaHasHadeH JUIsl W3MepeHUs BomopoaHoro mokasatens (pH). B HacTosiiiee Bpemsi B MIKONY MOCTYyHarOT KOMOWHHUPOBAaHHBIE
JATYUKHU, COBMEIIAIONIME B ce0e CTEKIISIHHBIN DJIEKTPOJ C AJIEKTPOAOM CPaBHEHHS, YTO JeiaeT paboTy MO M3MEPEHHUIO BOAOPOIHOTO IMOKA3aTells
6onee komboptHoii. [Inanazon usmepenuii pH ot 0—14. Mcnonb3yercs 11 u3MepeHus BOJIOPOIHOTO MOKa3aress BOAHBIX PACTBOPOB B PA3IMYHBIX
HCCJIEIOBaHUSIX 00BEKTOB OKPY KAIOIIEH CPEIb

JaTumMk 3J1eKTPONPOBOAHOCTH MPEAHA3HAYEH JIs1 U3MEPEHHUS! YIETbHON 3JIEKTPOIPOBOAHOCTH JKHUJIKOCTEN, B TOM UKCIIE U BOJHBIX PACTBOPOB
BenecTB. [I[puMeHsieTcst mpu U3y4yeHUr TEOPHUH ICKTPOTUTHISCKOM TUCCOIMAIINN, XapaKTEPUCTHUK BOJHBIX PACTBOPOB.

JaTunk XJIOPWA-MOHOB HCIIONIB3YETCS /JI1 KOJIMYECTBEHHOTO OIPEICIICHUs] COJAEPKaHMs MOHOB XJIOpa B BOJIHBIX pPAacTBOpax, MOYBE,
npoaykTax muTaHus. K martamky momkitodaeTcss MOHOCENeKTUBHBINA aAnmekTpos (MCD) (paboumit »rmeKkTpoma), MOTEHIIMAT KOTOPOTO 3aBUCUT OT
KOHIICHTPAIMH OMPEIEIIeMOTr0 HOHA, B JAHHOM cliydae oT KoHmeHTpanuu annoHoB Cl™. Tlorenmman UCO onpenensioT OTHOCUTENBHO 3JIEKTPoaa
CpaBHEHHS, KaK MIPABUIIO, XJIOPCEPEOPSHOTO

JlaTYUK HUTPAT-UOHOB TMPEIHA3HAYCH ISl KOJIUYECTBEHHOTO OMpEENICHUs HUTPATOB B pa3- JIMYHBIX O0BEKTAaX OKPYKAIOIIEH CpeIbl: BOJE,
oBoOIIAax, PPyKTax, KOJIOACHBIX U3ICTUAX H T. II.

Muxkpockon uugpoBoii nperHazHayeH Ui U3yueHHUs (HOpMBbI KPUCTAIIIOB U HAOIIOACHHUS 32 POCTOM KPUCTAJLIOB.



Anmnapar 1Jisl npoBeieHus1 Xumuyeckux peaxkuuii (AITXP) npennazHaueH ais MOJydeHUs UM AEMOHCTPALUU CBOMCTB TOKCHYHBIX MapoB U
ra3oB. JTH BelLIeCTBa MOJYy4YaloTCs B Kojbe- peakTope, M IMpU HarpeBaHuM (WM Oe3 HarpeBa- HUs) ra3000pa3Hble BELIECTBA MPOXOAAT 4depes
MOMIOTUTENbHBIE EMKOCTH (HAcaJKu) ¢ pacCTBOPAMH PEareHTOB, BCTYNAIOT ¢ HUMU B peakuuio (puc. 3). M30bITOK ra3za moriomaercs KUAKUMH U
TBEPABIMM PEAr€HTAMH, a TAK)KE€ aKTUBUPBAHHBIM YIIIEM. AIMIApaT 4alle BCEr0 MCHOJB3YIOT Ul MOJYYEHHs] U JIEMOHCTpAlUU CBOMCTB XJOpa,
CEepoBOAOPO/A.

AIIXP MOXHO MPUMEHSTh Ha pa3HBIX dTanax oOy4eHHs — IPU U3yYEHHWH HOBOTO MaTepuaja, MOBTOPEHMU U 3aKpEIUICHUU, 00OOUICHUH U
CHCTEMaTu3aluy 3HaHUN ydanmxcs. B 3aBucumoctd oT mpoduis oOydaeMbiX, Helel ypoKa, YPOBHS 3HAHUS YYallUXCsl BO3ZMOXHBI pa3iIHMyHbIC
BapHaHThl TOCTAHOBKH JKCIIEPUMEHTAa U BBIOOpa pearupyrommx BeuiecTB. OAHAKO MPHU MU3YYEHUH CBOWCTB BEIECTB HE CIEAYyET OrpaHUUYMBATHCS
TOJIKO SKCIEPUMEHTOM ¢ ucnoib3oBaHueM AIIXP. MHorue nuaakTudeckue Leaud MOTYT ObITh JOCTUTHYTHI TOJIBKO JIEMOHCTpAIME ONBITOB B
TpaauunoHHoi (opme. [Ipubop ynobHO MPUMEHSTH MPU JEMOHCTpAIK CBOWCTB auokcuaa azota (IV), metunamuna, 6poma, npu GpakinoHHOM
neperoHku Hedtu. B 1ensx SKOHOMHM BpEMEHH €ro MOXHO HCIIOJIb30BaTh MPU HM3yUYEHUM CBOMCTB yriekucioro raza. AIIXP moaxomut mis
nonyueHus: 6e3BOJHON a30THOM KUCIOTHI, OpoMOeH3011a, HUTPOOEH30J1a U IPYTHX COCTUHEHHIA.

IIpudop 11 AeMOHCTPaALMH 3aBUCMMOCTH CKOPOCTH XMMHMYECKHMX PeaKUuMili 0T pa3jJMYHbIX (haxkTOpOB UCHOIB3YIOT IPU U3YUEHUU
TeMbl «CKOPOCTh XUMHUUYECKOW peakiuu» U TerioBoro 3ddexra xumudeckux peakuuii. [Ipubop naér BOZMOXKHOCTh IKCIEPUMEHTAIBHO UCCIIE0-
BaTb BIIMSIHUE HA CKOPOCTh XUMHYECKUX PEaKLUMH cleayrolmux (akTopoB: MPHUPOJbl PEearupyroliuX BELIECTB, KOHLEHTPALMH PEArupyrouiux
BEIIECTB, MJIOIIAIN TPAHUIBI pa3fena (a3 B reTeporeHHBbIX CHUCTeMax (MOBEPXHOCTH COMPUKOCHOBEHHUS MEXKAY PEearupyrolldMy BEUIECTBAMH),
TEMIEPATyphl, KaTaln3aropa, MHTHOUTOpA.

IInnerka-go3aTop — mnpucnocoOIeHre, UCMONb3yeMoe B J1a0OpaTopuM sl OTMEPUBAHMS oOlpese JIEHHOro o0béMa >kuaKocTH. [Iumerku
BBIITYCKAIOTCS IEPEMEHHOTO U IOCTOSIHHOTO 00bEéMa. B KomIuiek Tl 000pynoBaHuUs AJ11 MEAUIIMHCKUX KJIACCOB BXOJST YIOOHbBIE MUIETKH -103aTOPBI
OJITHOKAHAJIbHBIE, TIO3BOJIAIONINE HACTPOUTh HEOOXOAUMBIN 00BbEM 0TOMpaAEMOil JKUAKOCTH B TPEX pa3IMUHBIX JUana3o Hax (puc. 6). Mcnonas3zoBaHue
COBPEMEHHBIX TEXHOJIOTUH M LIBETOBOW KOJMPOBKH JMalria3oHa J103UpO- BaHUSA JAET BO3MOXKHOCTh Ka4€CTBEHHO, TOYHO, O€30IMaCHO BBIOJHATH
nuneTupoBaHue. [IMneTkn MET CMEHHBIE NIACTUKOBBIE HAKOHEUYHUKH.

Bbans koMOMHUpOBaHHAA NpeJHA3HAUEHA JJIs HarpeBa CTEKIISHHBIX U (apPOpOoBBIX COCYIOB, KOT/a TpedyeTcs co3arh BOKPYT HarpeBaeMoro
cocyla paBHOMEpPHOE TeMIIepaTypHOe Ioje, U30eXaTh HCIOJIb30BaHUS OTKPHITOTO IUIAMEHHM M pacKal€HHOHM snekTpuyeckoil cnmpanu. Kopmyc
KOMOMHHUPOBAaHHOW OaHM c/iesiaH U3 antoMuHus. )KuaKocTHas yacTb KOMOMHUPOBAHHOM OaHM 3aKphIBAETCS KOJIbL[AMH PA3IMYHOIO TUaMETPA.

Jlns HarpeBanusi cocyaoB 70 100 °C B kadecTBe TEIJIOHOCHUTENSI UCHOIB3YIOT BOAY, Korjaa Tpe Oyercs co3aarh 0oliee BHICOKYIO TeMIIepaTypy
IPUMEHSIIOT COJIEBbIE PACTBOPHI. TemIoHOCHTENEeM MOXKET ObITh IuiepuH. OH obecnieunBaeT nHTepBai Temieparyp ot 60 qo 180 °C. Beiue 3toit
TeMIIepaTyphl NIUIEPUH HAYMHACT pas3jiararbcs M AbIMUTH. /L1 HarpeBaHus 10 0osiee BHICOKUX TeMIIeparyp MCHONb3YIOT HUIMHAPOBOE MACIO HIIH
cUIIMKOHOBoe. bonee Ge30macHO MCHONB30BaTh JJIsl HANOJIHEHHsI OaHb CyXOW MEIKO3epHUCTHIA necok. OJHaKo MecoyHble O0aHU MPOrpeBaOTCS
HEPAaBHOMEPHO. B cocTaB KOMIIIEKTa BXOIUT CUTO JJIsl IPOCEUBAHUS PEYHOI'O TIECKA.

WcTounukom Terna 111 KOMOMHUPOBAHHOM OaHU SIBJISIFOTCS SJIEKTPUUECKHUE IITUTKU C 3aKPBITOM CIIUpaIbio.

[Tpubop /U1 MOTydeHUs Ta30B MCIOIB3YETCs I MOTy4eHUs! HeOONbIINX KOJMYECTB ra3oB: BOJOPO/A, KHCIOPOAa (U3 MepoKcHIa BOJOPOAa),
YITIEKHCIIOTO rasa.



YYET PABOYEM ITPOI'PAMMBbI BOCITUTAHUSI

C yuerom paboueii mporpammbl BocnuTanus MbBbOY «COIIl Nel7» (Momynb «ILLIKoabHBIM ypOK») BOCHUTATEIBHBIM MOTCHIMAI YPOKa
peanusyercs yepes:

- YCTaHOBJICHHUE JIOBEPUTEIbHBIX OTHOIICHUN MEXAY YUMTEJIEM U €r0 YYeHHUKAMHU, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPUATHIO YUAIIUMUCS
TpeOoBaHUN M TPOCHO YUHTENs, NPUBICUCHUIO MX BHUMAHUSA K OOCYXJaeMoil Ha ypoke HH(OpMalWW, AKTUBU3AIMH HX MO3HABATEIHHON
NEeSITeNIbHOCTH;

- MOOy>XJeHNE IIKOJBHUKOB COOJIONATh HA YpOKe OOIICTIPHHATHIE HOPMBI MOBEACHMSA, MpPaBUia OOLICHHUS CO CTAPIIUMH (YUUTEISIMHU) U
CBEPCTHHUKAMH (IIKOJIbHUKAMU), IPUHIUIIBI y4eOHON AUCIMILIUHBI U CAMOOPTraHU3ALINN;

- IPUBJICYEHNE BHUMAHMS IIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YPOKax sIBIIEHUHM, OpraHu3anus ux paboThl ¢ MoIy4aeMon Ha
ypOKEe COIHMAlbHO 3HAauMMO# WHopMalell — MHUIMUPOBAHHE €€ OOCYKIEHHUsS, BBICKA3bIBaHMS Yy4yallMMHCS CBOETO MHEHHS 1O €€ TOBO.NY,
BbIPa0OTKH CBOETO K HEM OTHOIICHHUS;

- HICTIOJIb30BAHKUE BOCIIUTATENBFHBIX BO3MOKHOCTEH CcOo/lep:KaHus y4eOHOTro MpeiMeTa Yyepes IEMOHCTPAIUIO JETSIM PUMEPOB OTBETCTBEHHOTO,
TPaXKIaHCKOTO TOBEICHHS, MTPOSBICHUS YEIOBEKOMIO0US M T00pPOCEpIeUHOCTH, Yepe3 Moa00p COOTBETCTBYIOMIMX TEKCTOB JUIS YTCHUS, 33134 JUIs
pelieHus, IpoOIeMHBIX CUTYalu At 00CY>KICHHS B KJIacCe;

- IPUMEHEHNE HA YPOKE MHTEPAKTUBHBIX (POPM pabOTHl YUAIIUXCS: HHTEIICKTYAIBHBIX UTP, CTUMYJIHMPYIONIMX TTO3HABATEIBHYI0 MOTHBALIUIO
HIKOJIbHUKOB; TUJAAKTHUECKOTO TeaTpa, IJe MOMyuYeHHbIe Ha YPOKE 3HAHHS OOBITPHIBAIOTCS B T€ATPAIBHBIX MOCTAHOBKAX; AUCKYCCUH, KOTOPBIC JAIOT
y4YaluMcsi BO3MOKHOCTh MPHUOOPECTH ONBIT BEIEHUS KOHCTPYKTHUBHOTO JMajora; IpymnmnoBoil paOoThl uiaM paboThl B Mapax, KOTOpbIE ydar
IIKOJIbHUKOB KOMaHHOM paboTe U B3aUMOAEUCTBUIO C JPYTUMH JIETHbMU;

- BKJIIOYEHHE B YpPOK HUIPOBBIX MpPOLEAYp, KOTOpbIE MOMOTalT MOJAEepkaTh MOTHUBALMIO JI€Tel K MOIYYEHHIO 3HaHUM, HaJakKUBaHUIO
MO3UTHUBHBIX MEXJINYHOCTHBIX OTHOLLICHUH B KJacce, TOMOTal0T YCTAaHOBJICHHUIO J0OpoXkKenarenbHol atMochephbl BO BpeMs ypOKa;

- opranuzanus me@crsa MOTUBUPOBAHHBIX M 3PYAUPOBAHHBIX YUAIIUXCS HAJ MX HEYCIEBAIOIIMMHU OJHOKIACCHUKAMH, JAIOIIETO HIKOJIbHUKAM
COLIMAIIBHO 3HAYMMBIN OIIBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIY;

- HHULMUPOBAHUE U MOAJEPKKA HCCIIEI0BaTENbCKON AESITETbHOCTH IIKOJIBHUKOB B paMKax peanu3alii UMH UHAWBHUIyaJIbHBIX U TPYNIIOBBIX
UCCIIEIOBATENIbCKUX MPOEKTOB, YTO JIACT LIKOJIBHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOATEIBHOTO PELICHHUs] TEOPETUYECKOM MpoOemsl,
HaBbIK F€HEpUPOBaHUS U 0(pOpMIIEHUSI COOCTBEHHBIX MJI€H, HABbIK YBaXHUTEJIBbHOTO OTHOILEHUS K YYXKUM UM, OPOPMIIEHHBIM B padoTax Ipyrux
UccleioBaTeliel, HaBbIK MMyOJIMYHOTO BBICTYIUICHHS Mepe]] ayIuTOpUe, apryMEHTHPOBAHUS M OTCTauBaHMsI CBOCH TOUKH 3pEHMSL.

Br16op Tex unm uHBIX (GOpM U crIOCOOOB BOCIUTATEIHHONW pabOThl HA YPOKE YUHUTENh ONPEAEIseT CaMOCTOSITENIbHO B COOTBETCTBUU C LIENSAMU
W 3a7ja4aMM ypoKa.
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