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Pabouas mporpamma paspaboTtana B cooTBeTcTBHH ¢ dDenepanbHBIM roCy1apCTBEHHBIM 00pa30BaTelIbHBIM cTaHaapTOM U [IpuMepHO#t OCHOBHOM
o0pa3zoBaTeNbHON IPOTrPAMMON.

L. I[lnannpyemble pe3yabTaThl H3yYeHHs Y4eOHOr0 MpeaMeTa
(yray0JieHHbI YPOBEHb)

1.1. IlnannpyemMble THYHOCTHBIE Pe3Y/JIbTAThI OCBOCHHA YU4eOHOr0 npeaMeTa « XMMHD> HA YIUIy0JeHHOM YPOBHe

[TnaarpyeMbIMU JIMYHOCTHBIMH PE3YJIbTaTaMHU B paMKaX OCBOCHUSI yU4eOHOTO MpenaMeTa «XUMHUs Ha YTIyOJIeHHOM YPOBHE SIBIISTFOTCSI:

1) B chepe oTHOMIEHHH 00yUarommxcs K cede, K CBOeMY 3I0POBbIO, K IIO3HAHUIO CEOsI:

— MPUHATUE U PEATU3ANNIO [IEHHOCTEH 3I0pOBOTO M 0€30macHOro obpa3a Ku3HHU, OEPEeIKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K
COOCTBEHHOMY (PU3UYECKOMY U MICUXOJIOTHYECKOMY 3/I0POBBIO;

— HETIPUSTHE BPEIHBIX MPUBBIUCK: KypEHUSs, YIOTPEOICHUS AJIKOTOJIsl, HAPKOTHKOB;

2) B cpepe OTHOIICHUI 00yJaIOIIMXCS K OKPYXKAIOIIEMY MUPY, K )KUBOU MPUPOJIC, XYI0KECTBEHHOU KYJIbTYpE:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU, 3HAYMMOCTh HAyKH, TOTOBHOCTh K HAYYHO-TEXHUIECKOMY
TBOPUYECTBY, BJIa/ICHUE JOCTOBEPHOI HHpOpMAIMEH 0 MepeaOBhIX JOCTHKEHUSIX U OTKPBITHSIX MUPOBOI U OTE€UECTBEHHOM HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPONUCTBE MUPA U OOIIECTBA;

— FOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caM000pa30BaHUIO, Ha MPOTSXKEHUH BCEH KU3HU; CO3HATEIBHOE OTHOIIEHUE K
HEMPEePHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIENTHON MPO(ECCHOHATBHON U OOIIIECTBEHHOH IEeATEeIHbHOCTH;

— JKOJIOTHYECcKasl KyJIbTypa, OepeskHOe OTHOLIEHHE K POJIHOM 3eMiie, PUPOIHBIM OoraTtcTBaM Poccuu u Mupa, HOHUMaHue BIUSIHUS COLUAIIbHO-
HSKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOTHOMN U COIMAILHOM CPEIbl, OTBETCTBEHHOCTH 3a COCTOSTHUE MPUPOIHBIX PECYPCOB, YMEHHH U
HABBIKOB Pa3yMHOT'0 NMPUPOOIOIb30BAHMS, HETEPIIUMOTO OTHOILIECHUS K AEHCTBUIM, IPUHOCALINM BPE]] SKOJIOTHUH; TPUOOPETEHNE OMBITA HKOJIOTO-
HAIPaBIEHHOW JIESATEIBHOCTH,

3) B chepe oTHOIICHHH 00yUaIOMUXCS K TPYAY, B chepe COnMaIbHO-IKOHOMUYECKUX OTHOIIECHUMN:

— OCO3HaHHBIN BBIOOD Oyayieit mpodeccuu Kak MyTh U CIOCO0 peain3aiui COOCTBEHHBIX KU3HEHHBIX TJIAHOB;

— FOTOBHOCTh 00YYaroIIMXCS K TPYAOBOI MpodeccHoHanbHON ASSITENFHOCTH KaK K BO3MOKHOCTH Y4acCTHUs B PEUICHUH JTUYHbBIX, OOLIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIMOHATBHBIX TPOOIIEM;

— NMOTPEeOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY U JIOASIM TPYyJa, TPYJOBBIM JOCTHKEHUSIM, T00POCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE
OTHOIICHHE K Pa3HBIM BHJIAM TPYIOBOU JIEATEIHHOCTH.



1.2. IlnannpyemMble MeTanpeIMeTHbIe pe3yJIbTaThbl 0CBOCHHUS y4eOHOro npeamMera «XuMHs» Ha yriIy0JeHHOM YpPOBHe

[Tnarupyembie MeTanpeAMETHBIE PE3YIIbTAThl B pAMKaX OCBOSHUS Y4eOHOTO mpeameTa « XUMUs» Ha YIITYOJIGHHOM YPOBHE MIPEICTABICHBI TPEMS
rpyIIaMi YHUBEpCaIbHBIX yueOHbIX neiictBuii (Y'Y /]).

1. PeryiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIE AelcTBUS

BrintyckHuK HayduTcs:

— CaMOCTOSITEIHHO OMPEACIIATh IEH, CTAaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a]]a4i B 00pa30BaTEIbLHOM NeATEIbHOCTH M JKU3HEHHBIX CUTYaIUsX;
— OILICHUBATh PECYPCHI, B TOM YHCJIC BpeMs U Ipyrue HeMaTeprualbHbIE PECYPChl, HEOOXOIUMBIE JJIST TIOCTHKCHUS TIOCTABJICHHOW paHee IeH;

— COMNOCTAaBIISATH UMEIOIIHECS BO3MOXHOCTH M HEOOXOUMBIE JIJISl TOCTHKEHUS IS PECYPCHI;

— OpraHu30BbIBaTh 3(PPEKTUBHBINA TOUCK PECYPCOB, HEOOXOAMMBIX TSI IOCTHKCHUS TTOCTABICHHOM LIEIIH;

— ONpPEeNSITh HECKOJBKO IMyTeH TOCTHKEHUS TTOCTABJICHHOMN IIeJIH;

— BBIOMpATh ONTUMAIBHBINA ITYTh JOCTHKECHHUS IIENN € y4eTOM 3 (HEKTUBHOCTH PACXO0BaHUS PECYPCOB M OCHOBBIBASCH HA COOOPAKEHUSIX ITUKU U
MOpaH;

— 3aJ1aBaTh MapaMeTpbl U KPUTEPUH, TIO KOTOPHIM MOXKHO OIPECIIUThD, UYTO 11eJIb JOCTUTHYTA;

— CONOCTABIAThH MOMYYSHHBIN PE3yabTAT IEATEIHHOCTH C MIOCTABICHHOM 3apaHee IelbIo;

— OILICHUBATH TOCJICJICTBUSI IOCTHKEHUS TTOCTABICHHOM 1I€JIN B IEATEILHOCTH, COOCTBEHHOMN KU3HU U KU3HHU OKPY)KAIOITUX JIFOICH.

2. llo3HaBaTe/IbHBbIE YHHBEPCATbHbIE YUeOHbIE 1eiiCTBHA

BrinyckHuK HayduTcs:

— KPUTHUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(OPMALIUIO C PA3HBIX MO3UIINN;

— pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B HHGOPMAITMOHHBIX UICTOYHUKAX

— HCIIOJIB30BATh Pa3INYHbIC MOACITHEHO-CXEMATHUECKHUE CPEICTBA ISl IPEICTABICHUS BBISIBICHHBIX B HH(POPMAITMOHHBIX UCTOYHUKAX MPOTUBOPECUHIL;
— OCYIIECTBIIATH Pa3BEPHYTHIM HHPOPMAIIMOHHBIN TTOWCK U CTAaBUTh Ha €0 OCHOBE HOBBIC (yUeOHBIE M TIO3HABATEIBHBIC) 3a/1a4H;

— HMCKaTh U HAXOJUTh 000OIIEHHBIE CIIOCOOBI PEIICHNUS 33124,

— NPUBOJUTH KPUTHUECKUE apTyMEHTHI KaK B OTHOIICHUH COOCTBEHHOTO CY)KJICHHS, TAK U B OTHOIIEHUH JCHCTBUN U CY>KJICHUH JIPYroro;

— aHaJIM3UPOBATH U IPEOOPA30BHIBATH MPOOIEMHO-TIPOTUBOPEUHBBIC CUTYAIUH;

— BBIXOJUTH 32 PaMKH Y4EOHOTO MpeMETa U OCYIIECTBIIATH IeJICHAIIPABICHHBINA MOMCK BO3MOXKHOCTH IITUPOKOTO IMEPEHOCa CPEJICTB U CITIOCOO0B
JIeNCTBUS,

— BBICTpauWBaTh HHANBUIYATBLHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAsI OTPAHUYCHHS CO CTOPOHBI IPYTUX YYaCTHUKOB M PECYPCHBIC
OTpaHUYCHUS;

— MEHSTH U yICPKUBATh Pa3HbIC MO3UIINH B MIO3HABATEIHLHOMN NEATEIHOCTH (OBITh YICHUKOM M YUUTENEeM; (OPMYITHUPOBATh 00pa30BaTEIbHBIN
3aMpoc U BHITIOJTHATH KOHCYJIBTaTUBHBIC (DYHKIIMHM CAMOCTOSITENILHO; CTAaBUTh MPOOIeMy U paboTaTh Ha/I €€ PEeUICHUEM; YIIPABIATh COBMECTHON
MTO3HABATEIHHOU JIEATETLHOCTBIO U TTOAYUHSITHCS ).



3. KomMyHuKaTHBHBIC YHHBEpPcalbHbIe y4eOHbIEe 1eHCTBUSA

BhIyCKHMK Hay4YUTCS:

— OCYILIECTBJIATH JICJIOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHUKAMM, TaK M CO B3pPOCIBIMU (KaK BHYTPU 00pa3oBaTeIbHON OpraHU3allM, TaK U 32 ee
npeaesiaMn);

— IPU OCYILECTBICHUH IPYMIIOBON PabOTHI OBITh KaK PyKOBOAUTENEM, TaK U YWICHOM IMPOEKTHOM KOMaH bl B Pa3HbIX POJIAX (T€HEPaTOPOM UJIEH,
KPUTHUKOM, HCIIOJIHUTEIEM, TIPE3EHTYIOLUIUM U T. 1.);

— pa3BepHYTO, JOTMYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIB30BAaHUEM a/IeKBATHBIX (YCTHBIX M MUCHMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOHQIMKTOT€HHbIE CUTYAllUU U IPEJOTBPALIaTh KOHQIIMKTHI 10 UX aKTUBHOM (a3bl;

— KOOPAMHUPOBATH U BBIMOJIHATH paboTy B YCIOBUSX BUPTYaJIbHOT'O B3aUMOJCHCTBUS (MM COUETAaHUS PEATbHOTO U BUPTYaJIbHOTO);

— COIJIaCOBBIBATh NMO3UIMH WIEHOB KOMaH bl B IIpoliecce paboThl HaJ OOIUM MPOYKTOM/pELIEHUEM;

— MPEACTABIATH MyOIMYHO Pe3yIbTaThl MHAWBUIYAIBHOW U TPYIIIOBOM EATENFHOCTH, KaK Mepe]] 3HAaKOMOM, Tak M Mepe]] He3HAKOMOW ayJIuTOpueH;
— no0MpaTh NApTHEPOB JUIsL JEI0OBOM KOMMYHMKALIMU, UCXO/S U3 COOOpaKEHUH pe3yJbTaTUBHOCTH B3aUMOJICHCTBHS, a HE INYHBIX CUMIIaTHIi;

— BOCIIPUHUMATh KPUTUYECKHE 3aMeUaHMsI KaK pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO ¥ €MKO ()OPMYJIHPOBATh KaK KPUTUYECKHE, TaK U OJOOPUTENIbHBIE 3aMEUaHus B aJJpec IPYIHUX JIIOJEH B paMKax J1€J10BOH U 00pa3oBaTeIbHON
KOMMYHHUKAIIH, U30erasi Py 3TOM JIMYHOCTHBIX OLIEHOYHBIX CY>KIACHUH.

1.3. IlnannpyemMble NpeAMeTHbIE Pe3yJIbTATHI OCBOCHHS YU4eOHOr0 npeaMeTa « XHMHSD> HA YIJIy0JeHHOM YPOBHe

B pe3ynbrarte n3yueHus: yaeOHOTO peaMeTa « XUMUs» Ha YPOBHE CpEIHEro 001ero o0pa3oBaHus BRITYCKHUK Ha YIITYOJIGHHOM YPOBHE HAYYUTCS:
— pacKpbIBaTh Ha MpUMeEpax pojb XUMUU B (POPMUPOBAHUN COBPEMEHHOM Hay4yHOI KapTUHBI MUpA U B IPAKTUYECKON NEATEIILHOCTH YEI0BEKa,
B3aUMOCBSI3b MEK1y XUMUEUN U IPYTUMHU €CTECTBEHHBIMU HayKaMU;

— COIOCTAaBIIATh HCTOPUYECKUE BEXU PA3BUTHS XUMHUH C HCTOPUYECKUMU NIEPUOJIAMH PA3BUTHUS IPOMBIIUIEHHOCTH Y HAYKH JUISI IPOBEICHUS aHAIN3a
COCTOSIHUSL, ITyTEN PA3BUTHS HAYKU U TEXHOJIOTUH;

— aHAJIM3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA BELECTB, IPUMEHSS MTOJI0KEHUSI OCHOBHBIX XUMUYECKUX TEOPHUN: XUMUUYECKOTO0 CTPOEHUS
opranudeckux coenunenuit A. M. ByTiepoBa, cTpoeHUs aTOMa, XUMUYECKOH CBSI3H, JIEKTPOJIUTHUECKONW TUCCOIMALIN KUCIIOT, OCHOBAaHUM U COJIEH,
a TaK)K€ yCTAHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3M MEXK]ly CBOMCTBAMHU BEILIECTBA M €TI0 COCTABOM U CTPOCHHEM;

— MPUMEHSTH MPaBUIa CHCTEMATUYECKON MEXTYHAPOTHONH HOMEHKIIATYPhI KaK CPEACTBA PA3TUUYCHUS U UACHTU(DUKAIINH BEIIECTB 110 UX COCTaBY U
CTPOEHHIO;

— COCTAaBJIATH MOJICKYJISIPHBIE M CTPYKTYPHBIE (JOPMYITBI HEOPTaHUYECKHX U OPTaHUYECKUX BEIECTB KaK HOCUTENEH HHPOPMAIINH O CTPOCHHUH
BEILIECTBA, €0 CBOWCTBAaX U MPUHAUICKHOCTU K ONPENEIECHHOMY KJIACCY COEANHEHUN;

— OOBSICHATH MPUPOAY U CIIOCOOBI 00pa30BaHUSI XUMHUUYECKOU CBSI3U: KOBAJICHTHOH (TIOJISIPHOM, HEMOSPHOM ), HOHHOW, METAJUTHYECKOH, BOJJOPOTHOM
C LIEJIBIO ONPEETICHUS XUMUYECKON aKTUBHOCTH BEILIECTB;



— XapakTepu30oBaTh (PU3MUECKHE CBOMCTBA HEOPTraHMYECKUX U OPTAHUYECKUX BEIIECTB M YCTAHABIUBATH 3aBUCIMOCTh (DU3MUYECKUX CBOWCTB BEIICCTB
OT THITa KPUCTALUTUIECKON PEIICTKH,

— XapaKTepru30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XMMHYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSUHECHHIA, BEICIIUX OKCHUIOB H
THIIPOKCHUIOB;

— MPUBOAUTH MPUMEPHI XUMUYECKHUX PEAKIIHA, PACKPHIBAIOIINX XapaKTePHbIC XUMHUECKHUE CBOMCTBA HEOPTaHMYECKUX U OPTAaHUYECKUX BEIIECTB
W3YYEHHBIX KJIACCOB C LENbI0 UX HICHTU(UKAIUN U O0BSICHEHUS 00JIACTH TPUMEHECHHS,

— ONpEeNEeNsITh MEXaHU3M PEaKIMH B 3aBUCUMOCTH OT YCIIOBHI MPOBEACHUS PEAKIIUU U IPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUSI XUMUYIECKHIX
peaKIHii Ha OCHOBE THITa XUMHUYECKOH CBSI3H U aKTHBHOCTH PEAarcHTOB;

— YCTaHABJIMBATh 3aBUCUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OPTaHMYECKUX COSAMHEHU OT XapaKTepa B3auMHOTO BIIUSHUSI aTOMOB B MOJIEKYJIaxX C
EJTBI0 TTPOTHO3UPOBAHMS IPOJTYKTOB PEAKIINN;

— YCTaHABJIMBATh 3aBUCIMOCTh CKOPOCTH XUMUYECKOW PEAKITUU U CMEIICHHS] XUMUYECKOTO PABHOBECHS OT Pa3IUYHBIX (DAKTOPOB C IENBIO
OTIpEIeIICHUS] ONTHMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX MTPOIECCOB;

— YCTaHABJIMBATh TCHETHUYECKYIO CBSI3b MEKIY KIIACCAMH HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB AJI1 000CHOBAHUS IPUHITUITHAIEHOM
BO3MOKHOCTH TTOJTyYSHHSI HEOPTaHUYECKUX M OPTaHUYECKUX COCTMHEHHUH 33JaHHOTO COCTaBa M CTPOCHUS;

— noAOUpaTh PeareHThl, YCIOBUS M OMPEIEISTh MPOIYKTHI PEAKIUH, MO3BOJISIIONINX PEaTU30BaTh 1A00PATOPHBIE U MPOMBIIIICHHBIE CITOCOOBI
MOJTyYCHUST BKHEUIIIMX HEOPTAaHUYECKUX M OPTaHUYECKHUX BEIECTB;

— ONpENENSITh XapaKTep CPebl B Pe3yabTaTe TUAPOIN3a HEOPTaHUIECKIX U OPTAHUYECKUX BEIIECTB M MPUBOAUTH TPUMEPHI THAPOIIN3a BEUIECTB B
MOBCETHEBHOM JKU3HU YEIIOBEKA, OMOJIOTHUECKIX OOMEHHBIX TPOIleccax U MPOMBIIUICHHOCTH;

— MPUBOJUTH MIPUMEPHI OKUCITUTEIEHO-BOCCTAHOBUTEIHHBIX PEAKIUN B IPUPOJIC, TPOU3BOACTBEHHBIX MIPOILIECCAX U KUZHEACITEILHOCTH OPTaHI3MOB;
— 000CHOBBIBATH MPAKTUIECKOE UCTIOIH30BAHNE HEOPTAHMYECKIX M OPTAaHUMYECKHUX BEIIECTB U UX PEAKIIUK B TIPOMBIIIICHHOCTH U OBITY;

— BBITIOJIHATh XUMHYECKUN IKCIIEPUMEHT 0 PACTIO3HABAHUIO ¥ IMOTYYCHUIO HEOPTaHUYECKUX U OPTAaHUYECKUX BEIECTB,

OTHOCSIINXCS K Pa3JIMYHBIM KJIaCCaM COCTMHEHHI, B COOTBETCTBUH C MPABUIIAMH U TpUEMaMH 0e3011acHON pabOThl C XUMHUYECKUMH BEIICCTBAMU H
1a00paTOPHBIM 000PYIOBaHHEM;

— MPOBOJIUTH PAaCcUEThl HA OCHOBE XMMHUYECKUX (DOPMYIT U YPAaBHEHUH peaklnii: HAXOXICHUE MOJICKYIISIPHOI (POPMYITBI OpraHUYECKOTO BEIIECTBA O
€ro TIOTHOCTH ¥ MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIIUX B €0 COCTAB MJIU 10 MPOAYKTAaM CTOPAHMS; pacyeThl MAaCCOBOM J10JIH (MacChl) XUMUYECKOTO
COCIMHECHHS B CMECH; PacdeThl Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CJIM OJHO M3 BEIIECTB IaHO B U30BITKE (MMEET
MIPUMECH ); PACUETHl MACCOBOW MIJIH OOBEMHOM JTOJIM BBIXO/1a MTPOYKTA PEAKIIUU OT TEOPETHUECKH BO3ZMOXKHOTO; PacUeThl TETIOBOTO 3 dekTa
peaKImu; pacyeTbl 00ObEMHBIX OTHOIICHHIA Ta30B P XUMUYECKUX PEAKIIHSX; pacueThl Macchl (00beMa, KOJTMYECTBA BENIECTBA) MPOTYKTa PEaKIINH,
€CITM OZIHO M3 BEILECTB JJaHO B BHJIE PACTBOPA C OIPEIEIIEHHON MacCOBOH /10JIel paCTBOPEHHOT'O BELIECTBA;

— WCNOJIH30BATh METO/IbI HAYYHOT'O TIO3HAHUS: aHAJIN3, CHHTE3, MOJICTTMPOBAHNE XUMHUECKUX MIPOIIECCOB U SBJICHUH TPHU PEIICHUH YIeOHO-
MCCIIEI0OBATEIbCKUX 3aa4 M0 U3YYSHHIO CBOMCTB, CIIOCOOOB MOMYyUYSHHS U PAaCIIO3HABAaHUS OPraHMYECKUX BEIIECTB;

— BJIQJICTh MPaBHJIAMH 0€301TacHOTO OOPAICHHUS C IKUMH, TOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMH, CPEIICTBAMH OBITOBOI XUMHH;

— OCYIIECTBIISATH MOUCK XUMHUYECKON HHPOPMAIINH 110 Ha3BaHUSAM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (DOpMYysIaM BEIECTB;



— KPUTHUYECKH OLIEHUBATh U HHTEPIPETUPOBATH XUMHUECKYIO HH(OPMAIIHIO, COIEPIKATYIOCS B COOOIICHHSIX CPEJICTB MAacCOBO MH(POpMAITUH,
pecypcax HTepHeTa, HAy4HO-TOMYISAPHBIX CTAThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJISIX BBISBICHUS OLIMOOYHBIX
CYXACHHUI U (HOPMUPOBAHHS COOCTBEHHOM TO3HIINH;

— HAXOJUTh B3aUMOCBSI3H MEXIY CTPYKTYPOH B PyHKITMEH, TPUIMHON U CIICICTBHEM, TEOpHEH U haKTaMH TP aHAJIN3€ MPOOJIEMHBIX CUTYallui U
000CHOBAaHWY IPUHUMAEMBIX PEIICHUI Ha OCHOBE XMMHYECKHUX 3HAHUM;

— MPEACTaBIATH MYTU PELICHUS TI00aNbHBIX MPOOJIEM, CTOAIIUX MEPE] YEIIOBEUECTBOM, U MEPCIIEKTUBHBIX HapaBlIeHUIN

Pa3BUTUS XUMHYECKHUX TEXHOJIOTUN, B TOM YHCIIE TEXHOJIOTUN COBPEMEHHBIX MAaTEPUAIIOB C pa3InYHON (DYHKIIMOHATLHOCTHIO, BO3OOHOBIISIEMBIX
HCTOYHUKOB CBIPBS, IEPEPaOOTKU U YTHIIN3ALUUA TPOMBIIIIEHHBIX U OBITOBBIX OTXO/IOB.

BrImyckHUK Ha yriyOJIeHHOM YPOBHE ITOJIYYUT BO3MOXKHOCTD HAYYHThHCS:

— q)OpMyJ’II/IpOBaTB LCJIb UCCIICAOBAHMS, BBIABUTATHh U IPOBCPATH SKCIICPUMCHTAJIbHO TUIIOTC3bl O XUMUYCCKHUX CBOMCTBax BCIICCTB HAa OCHOBEC UX
COCTaBa U CTPOCHUSI, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIINHU, O XapaKTepe U MPOAYKTAaX Pa3IMYHBIX XUMHUECKUX PEaKIIni;

— CaMOCTOSTCJIbHO TINIAHUPOBATH U ITPOBOJUTH XUMUUYCCKHUEC SKCIICPUMCHTEI C COGHIO,Z[GHI/IGM mpaBuJI 6630HaCHOﬁ pa6OTBI C B€II€CTBaMU U
abopaTOPHBIM 000PYIOBAHUEM;

— UHTCPHOPECTUPOBATH JAHHBIC O COCTABC U CTPOCHUUN BCUICCTB, MOJYUCHHBIC C TIOMOIIIBIO COBPCMCHHBIX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX MECTOAOB,

— OIHCHIBATh COCTOSIHUE JICKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBaHTOBO-MEXaHWYECKHX TPEJICTABICHUI O CTPOSHUH aTOMA JIJIsl OO bSICHEHHS
PE3YIBbTATOB CIEKTPATHLHOTO aHAIHM3A BEIIECTB;

— XapaKTepU30BaTh POJIb a30TOCOCPKANIUX TeTEPO-IUKITNICCKUX COCTUHCHUN 1 HYKJIIEMHOBBIX KUCIIOT KaK BAKHEHIITUX OMOJIOTUYECKH aKTUBHBIX
BEIIIECTB;

— MPOTHO3UPOBATh BO3MOYKHOCTh MIPOTEKAHUS OKUCITHTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIINH, JISKAIINX B OCHOBE IIPUPOIHBIX ¥ MTPOU3BOICTBEHHBIX
MIPOIIECCOB.

I1. Conep:xkanue nporpaMMsbl y4eOHOT0 MpeaMeTa
«Xumus» (yriay0/JeHHbIH YPOBEHb)

Tema 1. IloBTOpeHne u yriyojaeHue 3 HAHU I

ATOMHO-MOJIEKYJISIpHOE yueHHE. BeriecTBa MONEKYISIpPHOTO U HEMOJIEKYJISIPHOTO CTpoeHHs. KauecTBEHHbIN U KOJIMYECTBEHHBIN COCTaB
BelecTBa. MoJsipHast 1 OTHOCUTEbHAS MOJICKYJIIpHAsi MacChl BelecTBa. MoJIbHAsI TOJIs1 M MaccoBasi 10JIs DJIEMEHTA B BEIICCTRBE.

Crpoenue atoma. M3otonel. AToMHast opOuTanb. Pactipenenenne 2JIeKTPOHOB M0 SHEPTeTUYECKUM YPOBHSM B COOTBETCTBUU C TIPUHITUTIOM
HaWMEHBIIICH SHEPTUH, MPAaBWJIOM XyHa 1 ipuHIuIoM [laymm. DnekTponnbie koHpurypanuu aroma Kinaccudukanuss XuMAYECKUX 3JIEMEHTOB
(s,p,d,f —smemenTh1) BaieHTHBIEC AIEKTPOHBI.



Ilepnonnueckuit 3akoH. POPMyYIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX IIPEICTABICHUN O CTPOCHUH aToMa. MUPOBO33pEHYECKOE U HAYYHOE
3Hauenue [lepunonnueckoro 3akona J[.M1.Menneneesa. Pagnyc atoma. 3akOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
COEJIMHEHMH, BBICIIUX OKCUJOB U TUPOKCHIOB B MEpUOAaX U rpymnmnax. IeKTPOOTPUIIATEIbHOCTD.

XuMUYECcKas CBSI3b. JJIEKTPOHHAS TPUPOAA XUMUYECKOU CBSI3U. Bubl xuMuueckoi cBsi3u. MonHnas cBsa3b. KoBasieHTHas HenoJisipHas u
noJisipHast cBsi3b. OOMEHHBIN 1 JOHOPHO-AKIIETITOPHBIN MEXaHU3M 00pa30BaHus KOBAJICHTHOM MOJISIPHOM CBsA3H. [ 'eoMeTpus MOJIEKYJIbI.
Mertanueckas cBsizb. BogopoiHas CBSI3b.

ArperarHble COCTOSIHUS BellecTBa. THUIIBbI KPUCTAJUTMUYECKUX PELIETOK: aTOMHAsi, MOJIEKYJIsipHasi, MOHHAs!, MeTaJJInYecKas. 3aBUCUMOCTb
(bu3MYeCKrX CBOWCTB BEUIECTB OT THIIA KpUCTAILTHYEeCKON pemeTku. [Ipuunabsl MHOrooOpasus BemecTB. COBpeMEHHbIE MPEACTABIECHUS O CTPOSHUHU
TBEPABIX, KUAKUX U Ta3000pa3HBIX BEIECTB.

Pacuerts! no hopMynaMm u ypaBHEHHUSIM PEAKIINil C HCIIOJIB30BAHUEM OCHOBHOTO 3aKOHA XUMUYECKON CTEXHOMETPHUH.

l"a3oBbie 3akoHbl. YpaBHeHue Kialinepona—MenaeneeBa. 3akoH ABoraapo. 3aKkoH 00bEMHBIX OTHOIICHHH. OTHOCUTEIbHAS INIOTHOCTH Ta30B.

CpenHsst MOJIsipHas Macca CMECH.

Krnaccudukanus XuMHYeCKUX PEaKIHii 10 pa3IUYHBIM MPU3HAKAM CpaBHEHUS. | OMOTeHHBIE U reTeporeHHble peakinu. Knaccudukamms mo
3HaKy TermioBoro ¢ dexra. O0parumpie U HeoOpaTUMbIE peakiuu. KatanuTuueckne U HeKaTAIMTUYECKHE peakInu. Peakiuu ¢ n3MeHeHueM u 0e3
W3MEHEHUS CTETIEHU OKUCIICHUS 3JIEMEHTOB B COCIMHEHUH.

W3meHeHne cTeneHn OKUCIEHUS AIEMEHTOB B COETMHEHUAX. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIINU. THUIIBI OKUCIUTENBHO-
BOCCTAaHOBUTENBHBIX peakiuil. OKucieHne u BoccraHoBieHne. OKUCIUTENU U BOCCTAHOBUTENU. MeTo 1 aneKTpoHHOro Oananca. [lepmaHranat xamus
KaK OKHACIIUTENb.

Baxneiiime kinaccbl HEOPraHUYECKUX BEIIECTB. DJIEMEHTHI METAJUIbl M1 HEMETAJUTbI M UX TosioxkeHue B [lepuoanueckoii cucreme.
Krnaccudukanys u HOMEHKIIaTypa CJI0KHBIX HEOPraHMUYECKUX COSTUHEHHM: OKCUI0OB, TUAPOKCHIOB, KUCIIOT U cojleid. ['eHeTndeckast CBSI3b MEXY
KJIaCCaMHU HEOPTaHMYECKUX COCTUHEHUMN.

CunbHble U cradble 371eKTpoauThl. Peakninu nonnoro oomena. [lonHble U cokpallieHHble HOHHBIE ypaBHEHUSI.

PactBopbl. CriocoObI BBIpaXKEHHSI KOTUYECTBEHHOTO COCTaBa pacTBOPA: MaccoBast 0Jis (TIPOIICHTHASI KOHIICHTPAIIHSI ), MOJISIPHAS
KOHIIeHTpanus. TutpoBaHue. PacTBopeHue Kak GU3NKO-XUMHUUYECKHH mporiecc. Kpucrammoruaparsl.

Komnonansie pactBopsl. Dddext Tunnana. Koarymsamus. Cunepesuc. Kommnekcubie coequaenns. CoctaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOo00pa3zoBareb, Juransl. KoopaunannonHoe yncio. HomeHkIaTypa KOMIJIEKCHBIX COSTUHEHHI.

JdeMoHcTpan UK.

1. O6pa31pbl BelecTB MOJIEKYISIPHOTO U HEMOJIEKYISPHOTO CTPOEHUSI.

2. Bo3zronka uoja.

3 B3aumojelicTBre epMaHraHaTa Kajius ¢ CyJIb(UTOM HaTPHs B Pa3HBIX Cpeaax.

JlabopaTopHbIe ONBITHI.

1. Peaxuuu noHHOTO OOMEHA.

2. CBolicTBa KOJUIOMIHBIX PACTBOPOB.



3. M'uaponus cosneil.
4. ITonyyeHne ¥ CBOMCTBA KOMIUIEKCHBIX COEIUHEHHIA.

Tema 2. OcHOBHbIE NOHATHS OPrAaHUYECKON XUMHH

[Ipenmer oprannveckoil xumun. OCOOEHHOCTH OPraHMYECKUX BEUIECTB. 3HAUEHUE Oprannyeckoi XuMuu. [IpuunHbl MHOTOOOpa3us
OpPraHMYECKUX BEIIECTB. YTJIEPOAHBIN CKENET, €ro TUIIBL: [IUKINYecKre, alukinueckue. KapOonukinueckue u reTepoLrKInYeckie cKeneThl. Buibl
CBA3EH B MOJIEKYJIaX OPraHUYECKUX BELIECTB: OAUHAPHBIC, IBOWHBIC, TPOUHBIE. MI3MEHEHNE SJHEPIUH CBA3EH MEXAY aTOMaMu yIiiepoja Ipu
YBEJIMYEHUU KPATHOCTH CBs3U. HachllleHHbIE U HEHACBIIICHHBIE COEUHEHNS.

DJEeKTPOHHOE CTPOCHUE U XMMHUYECKHE CBSA3M aToMa yriaeposa. [ ubpunuzanus opOuTaneit, ee TUIBI s OPraHMYECKUX COSAMHEHUI: sp3, spz,
sp. O6pa3oBaHUE G- U T-CBSI3€H B MOJIEKYJIaX OPTaHUYECKUX COSTUHEHUH.

OCHOBHBIE TIOJIOKEHUS CTPYKTYPHOM TEOPHH OPraHUYeCKUX coelnHeHU. XuMuieckoe crpoerne. CtpykrypHas popmyna. CTpykTypHas u
MpOCTpaHCTBEHHas n3oMepus. M3oMepust yriaepoaHoro ckenera. Mzomepus nosoxxenusi. MexkinaccoBas uzoMmepus. Buabl npocTpaHCTBEHHOM
nzoMepun. Ontudeckas usomepusi. ONTHYECKNE aHTUIObl. XUPaIbHOCTh. XUPaIbHbIE U aXUpaJIbHbIE MOJIEKYJIBI.

I'eomerpuueckas uzomepus (yuc-, mpanc-uzomepus). 'omonorus. 'omonoru. I'omosmoruueckas pa3HocTh. [ 'oMoioruaeckue psibl.

OnextpoHHble 3P dexTsl. CrocoObI 3anmucei peakuuii B opraHnueckoil Xumuu. Cxema U ypaBHEHHE. Y CIIOBUS IPOBEICHUSI PEAKIIHA.
Krnaccudukanus peakiuii opraHn4eckux BELIECTB 110 CTPYKTYPHOMY IPU3HAKY: 3aMellleHue, MPUCOeIMHEHNE, OTIIerIeHne. MeXaHu3Mbl peaKIiuiil.
CriocoObI pa3pbiBa CBA3H yriaepoa-yriaepoa. CBoOOAHbIE pauKaIbl, HyKICO(UIIBI M 31EKTPO(UIIBL.

Kiaccudukanms opranndeckux BemecTB U peakiuii. OCHOBHBIEC KJIacChl OpraHUYECKUX coennHeHni. Knaccudukarms opraHndecKux
COeMHEHUH 10 (PYHKIIMOHAIBHBIM IpyIaM. DJIEKTPOHHOE CTPOSHHE OPraHNYEeCKUX BelecTB. B3anMHoOe BIMSHUE aTOMOB U TPYIII aTOMOB.
NunykTruBHBINM 1 Me3oMepHBIH 3ddexThl. [IpeacraBnenue o pezonance. Homenknatypa opraHndeckux BemecTB. MexayHapoaHas
(cucremaTnyeckasi) HOMEHKJIATypa OpraHM4eCKHUX BELIECTB, €€ MPUHLHUIIBL. PalinonansHas HoMeHkiaTtypa. OKUCIeHHE U BOCCTAaHOBJIEHHUE B
OpraHNU4YeCKON XUMHUH.

JemoHcTpanun. 1. Mozaenu opraHn4ecKuX MOJIEKYI.

Tema 3. Yruesogopoasl

A 1k a H bl. CTpoeHue Mosiekyisl MeTana. [lonsarue o kondopmarusax. O0mas xapakTepucTuka Kinacca, GU3ndecKue U XUMUIECKUE CBOMCTBA
(ropeHue, KaTaJIMTUYECKOE OKUCIIEHNUE, TaJIOTEHUPOBAHUE, HUTPOBAHNUE, KPEKUHT, TUPOJIN3). MexaHu3M peakliy XJIOpUPOBAHUS MeTaHa. AJIKaHbI B
npupojae. CHHTETHYECKHE CITOCOOBI MOTyueHHUs alKaHOB. MeTO/Ibl MOJIy4YeHUS aTKaHOB U3 aJIKUITaToreHuA0B (peakuus Biopna),
NeKapOOKCHITMPOBAHUEM COJIEH KapOOHOBBIX KUCIIOT M 3JIEKTPOJIN30M PACTBOPOB COJiel KapOOHOBBIX KUCIOT. [I[puMeHeHe amKaHoB.

Il v ko ankaH bl O0mIas XxapakTeprucTrKa Kiacca, puznueckue cBoiicTBa. Buasl nsomepun. HanpspokeHHbIE M HEHANPSDKCHHBIC ITUKITHL.
XUMHUYECKHE CBOMCTBA UKJIONponaHa (ropeHue, THApUpOBaHUEe, IPUCOEIMHEHNE TAIOT€HOB, TaJOT€HOBOIOPOIOB, BOJIBI) M LIMKJIOTEKCaHa (TOpEHHeE,
XJIOpUpOBaHHE, HUTpoBaHue). [lomyueHne UKI0aIKaHOB U3 AJIKAHOB U IUTAJIOT€HAJIKAaHOB.



A 1k e H bl. O01mas xapaktepucTrka kinacca. CTpoeHne MOJIeKyIbl dTuieHa. PU3nYecKue CBOWCTBA ANKeHOB. | eoMeTpruueckas uzoMepus
AJTKEHOB. XMMHYECKHUE CBOMCTBA AJIKEHOB. Peakiiuu nprucoeInHEHUs 10 KPaTHOM CBSA3U — TUJIPUPOBAHKE, FaJIOTCHUPOBAHHKE,
THIporajoreHupoBanue, ruaparamnus. [IpaBuino MapkoBHUKOBa U €r0 0OBSICHEHHE ¢ TOUKH 3PEHUS JIEKTPOHHOM Teopuu. B3anmoseiicTBre ankeHoB
¢ OpoMOM U XJIOpOM B ra3oBoi (haze uian Ha cBeTy. OKHCIIeHUE aIKeHOB (TOpeHne, OKUCIEHUE KUCIOPOAOM B IPUCYTCTBUH XJIOPHIa NAJIaAUsL, 10/
neiicTBueM cepeOpa, OKUCICHHIE TOPSYNM MOAKUCICHHBIM PACTBOPOM MepMaHTaHaTa Kaiws, okuciaeHue mo Baruepy). [Tonumepusanus. [Tomyuenue
QJIKEHOB U3 aJIKaHOB, aJIKUJITAJOTEHUIOB U AUTANIOreHaIKaHoB. [I[puMeHeHune 3TuieHa u mponuieHa.

A 1k anueH bl Knaccudukanus JHEHOBBIX yrieBoopoaoB. ConpspkeHHbIe AueHbl. Du3ndeckne U XUMUYECKHUE CBOMCTBA JUBUHUIIA U
n3omnpeHa. 1,2- u 1,4-npucoenunenue. [lomumepuzanus. Kayayku. Bynkanuzanus kayaykoB. Pesuna u 26ouut. Cunre3 OyragueHa u3 Oyrana u
ATaHOJIA.

A 1k u H b. O6m1as Xapakrepuctuka. CTpoeHHE MOJICKYIIBI aneTuiacHa. Ou3nyueckne u XUMUYECKUE CBOMCTBA alIKMHOB. Peakinm
MIPUCOEIMHEHUS TAJIOT€HOB, TAJIOT€HOBOIOPOOB, BobL. [ napuposanue. Tpumepuzanus u JuMepusaius areTmieHa. KuciotHele cBoiicTBa alIKHHOB
C KOHIIEBOW TPOWHOM CBA3BI0. AnleTriinabl. OKUCICHHE AIKHHOB PACTBOPOM TepMaHTanara kanus. [Ipumenenue anermiena. KapOuaHbiii MmeTos
nony4yeHus aneruieHa. [luponus merana. CUHTE3 alKUHOB aJKUJIMPOBAHUEM AllETUIUIOB.

A p e H b1 [lonsiTie 06 apomaruunocTH. [IpaBmino Xiokkens. beH3zon — cTpoeHue MoJieKybl, hu3ndeckue cBorcTBa. ['oMomoruueckuii ps
Oenzona. M3oMepus au3aMenieHHbIX OCH30JI0B Ha TpUMepe KCHUII0JI0B. Peakinn 3amenieHus: B 6€H30I5HOM spe (TaJoreHupOBaHNEe, HUTPOBAHHUE,
aNKUIUpoBaHue). Peakiuy nmpucoennHeHns K OeH30.1y (THAPUPOBAHKE, XJIOpUpOBaHUE Ha CBETY). OCOOCHHOCTH XUMUHU anKkuii0eH3010B. [IpaBuiia
OpHUEHTAIINH 3aMECTUTENICH B PEaKIUAX 3aMellleHusl. bpoMupoBaHue u HUTpoBaHKE TOyosa. OKUCIICHNE AKIIOEH30JI0B PACTBOPOM TIEpMaHTaHaTa
kanus. ["anoreHupoBanue akuiIOeH30JI0B B 00KOBYIO 11emb. Peakius Bropria—®uTTura Kkak MeTo]] CHHTE3a alKmI0eH3070B. CTUPOIT KaK IpUMep
HETPEAeIbHOTO ApOMAaTHYECKOTO COCTUHECHHUS.

[[pUpOAHBIEUNCTOUYHUKHUYTJIEBOAOD OO0 B. [I[pupoaHbIii M MOMyTHBIM HEPTAHBIE Ta3bl, KX COCTaB, UCMOIb30BaHne. HedTh Kak
cMech yriieBo1opoioB. [lepsuuHas u BropuuHas nepepadborka Hedptu. Pudopmunr. Kamensslii yross.

eneTunueckasscBA3bPMEXKAYpPaAa3JIUUYHBIMUKIACCAaMUYTI€eBO/IOpOJ0 B. KauecTBeHHbIE peakliiy Ha HEeTIpeeNbHbIe
YIJIEBOIOPOABI.

anoreHonmpouU3BOAHBIEYTJIEBOOPO O B. Peakiiuu 3amernieHns rajiorea Ha ruJJpoKCUiI, HUTPOTPYIIITY, IMAHOTPYIIITY.
JleiicTBHE Ha TaJOTEHIIPOU3BOIHBIC BOJHOTO M CIIUPTOBOTO pacTBopa mienoun. CpaBHEHHE PeaKIIMOHHOW CITOCOOHOCTH allKWII-, BHHUII-, (DEHUI- U
OeHsmiranoreHu10B. Vcrnonp3oBaHue rajoreH Ipou3BOAHBIX B ObITY, TEXHUKE U B cuHTe3€. [IoHATHE 0 MArHUHOPraHUYECKUX COSAMHEHUSX.
[Tonyyenue ankaHoB BOCCTaHOBJICHUEM

MOJIaJIKaHOB MOJ0BOJOPOJIOM. Maznutiopeanuieckue coeOUuHeHusl.

JeMoHcTpanuu.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTaHa, 3TUJICHA, alleTUIICHA.

3. OTHolIEHUE METaHa, 3TUJICHA, alleTHUIIeHa U OeH301a K pacTBOpaM MepMaHraHara Kajaus 1 OpoMHOil BoJe.

4. OxucneHue ToJyoja pacTBOPOM IIEpMaHTaHaTa Kajiusl.



5. [Nomyuenue 3TUIeHAa peakluen JeTuapaTaliy 3TaHoJIa, alleTUIIeHa —TUAPOIM30M KapOu1a KaabIlusl.

6. [Tonyuenue cTuposa AenoJMMEpU3aLMEN MOJUCTUPOIIA U UCIIBITAHUE €T0 OTHOLIEHUS K PaCTBOPY NEPMaHIaHATA KaJHsl.

JlaGopaTopHble onbIThl. COCTaBICHHE MOJIENICH MOJIEKYIT alkaHoB. B3aumoseiictBue ankanos ¢ Opomom. CoctaBieHne MoJieneil MoJeKyI
HEMpPEAEIbHBIX COCIMHEHNM.

Tema 4. Kuciaopoacoaepskamme opraHudeckne coeJnHeHust

C o u p T b1. HoMeHKIaTypa 1 u3oMepusi CnUpTOB. TOKCHYECKOE JEHCTBUE HA OPTaHU3M METaHOJIa U ATaHoja. PU3NYecKre CBONCTBA
MpeIeIbHBIX OJJHOATOMHBIX CIIUPTOB. XUMUYECKHE CBOMCTBA CIIUPTOB (KUCIOTHBIE CBOWCTBA, PEAKIIMH 3aMEIEHUsI THIPOKCUIBLHOU TPYIIIIBI Ha
rajloreH, Me>KMOJIEKYJISIpHAsl U BHYTPUMOJIEKYIISIpHas JeTUapaTalus, OKHCIEHUE, peakliy yriIeBOJOPOIHOTO pajauKaia). AlkoroisTel. ['uapomnus,
ANKWIUPOBaHUE (CHHTE3 MPOCTHIX A(PUpoB 10 Bunbsimcony). [IpoMbIlieHHBIN CHHTE3 MeTaHOJIa. MHOTOATOMHBIE CITUPTHL. DTUJICHTIIHKOIb U
TIIMLEPHH, X pU3NYecKe U XUMHUecKue cBoiicTBa. CHHTE3 IMOKCaHa U3 STUJICHTIINKOIIS. TOKCHUHOCTD STHIICHIIHKONS. KauecTBeHHas peakius Ha
MHOT0QTOMHBIE CTUPTHI. [IpocThie 3puphl Kak U30MephI MPEAECTBHBIX OTHOATOMHBIX CIIUPTOB. CpaBHEHHE UX (PU3NYECKUX U XUMUIECKUX CBOHCTB CO
cnupraMu. Peakius pacuienyieHus IpocThIX 3(UPOB HOJOBOJOPOIOM.

® e = o 1 6. HomenknaTypa u uzomepus. BzanMHoe BiIusHUE TPYII aTOMOB Ha ipuMepe ¢peHona. Ou3nueckue 1 XUMUYeCKHe CBOHCTBA
¢benona u xkpe3onoB. KucnoTHble cBoiicTBa (heHOJIOB B CpaBHEHUU CO criupTaMu. Peakunu 3amenieHus: B 0€H30JbHOM KOJIbIle (TaJloreHuPOBaHuE,
HutpoBanue). Okucnenue gerono. KauectBennsie peakiuu Ha penon. [Ipumenenue dpenona.

KapOoHunbpHBECOCIHUHEHH 5. DICKTPOHHOE CTPOCHUE KapOOHUIBHOM IPYIIbl. AJbJACTHIBI U KETOHBI. DPU3NYECKHE CBOMCTBA
dbopmanpaeruia, aneTanbAeruia, aleTona. [lonamue o Kemo-eHoabHOU maymomepuu KapOOHUIbHBIX coeOuHenuti. Peakiuu npucoenHeH s BObI,
CHUPTOB, LIMAHOBOIOPOAA U THApocybdura HaTpus. CpaBHEHUE PEaKIIMOHHOW CTOCOOHOCTH allbJIETUIOB U KETOHOB B PEAKIIMSIX IPUCOETUHEHUS.
Peakiiuu 3amenienns aTOMOB BOIOPO/ia P -yIIIEPOJHOM aToMme Ha ranoreH. [lonumepusanus popmanpaeruaa u auetansaeruaa. Cunmes cnupmos
83aumooeticmsauem KapooHUuIbHbIX coeounenull ¢ peakmueom I punvsapa. OxucieHre KapoOOHMWIbHBIX coeTMHEeHnH. CpaBHEHHE OKUCIICHUS
aJIBJICTHJIOB ¥ KETOHOB. BoccTaHOBIIEHNE KapOOHMITIBHBIX COSIMHEHUI B CIUPTHI. KauecTBEHHBIC peaKIy Ha albICTHAHYIO Tpyminy. Peakyuu
anb00IbHO-KPOmoHoseou konoencayuu. OcodeHHocTu hopmanbaeruaa. Peakuus ¢popmansaeruaa ¢ GeHOIOM.

KapOoHOBBIEKHCIOTBI. DIESKTPOHHOE CTPOCHHE KaPOOKCHIIBHON TPYIIIBL. ["'OMONOTHYecKuii psit mpeaeabHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. du3ndeckre cBoicTBa KapOOHOBBIX KHCIIOT HA IPUMEPE MYPaBbUHOM, YKCYCHOU, TPOIMTMOHOBOM, TAJIBMUTHHOBOU H
CT€apUHOBOW KUCJIOT. XMMHUECKHE CBOICTBAa KapOOHOBBIX KUCIOT. KHCIIOTHBIE CBOWCTBA (M3MEHEHHE OKPACKH MHIMKATOPOB, PEAKIIUH C
aKTUBHBIMH METaJUIaM{, OCHOBHBIMU OKCHaMH, OCHOBAaHUSMH, COJISIMU). VI3MeHeHne cuiibl KapOOHOBBIX KUCIIOT NMPU BBEACHUH JOHOPHBIX U
aKIENITOPHBIX 3aMecTuTeNel. B3anMoelicTBre KapOOHOBBIX KUCIIOT CO CIUpTaMu (peakuus dtepudukanyn). ['anoreHupoBaHue KapOOHOBBIX KHCIIOT
B 00KOBYIO 11€11b. OCOOCHHOCTH MypPaBbHHOW KUCIIOTHI. BaskHewme npeacTaBuTen Kiiacca KapOOHOBBIX KUCIOT U UX puMeHeHue. [lomydenne
MYypaBbHHOHN M YKCYCHOU KHCIIOT B TPOMBIIIJICHHOCTH. Bricine kapOoHOBBIe KUCIOTHL. [1]aBeneBast KuCioTa Kak MpeICcTaBUTENb TUKAPOOHOBBIX
kucnot. [IpencraBienue o HEMpeAETbHBIX U ApOMAaTUYECKUX KUCI0TaX. OCOOEHHOCTH UX CTPOEHUS M CBOMCTB. 3HaUeHHE KapOOHOBBIX KUCIIOT.

OYHKIUOHATHbHBENPOU3IBOAHBEKapOOHOBBK XKHUCIOT. [lonydeHne XJIOpaHTHAPUIOB U aHTUIAPUIOB KUCIIOT, UX
ruaponus. [lomyuenune cnoxxHbIX 3UPOB ¢ UCTOIH30BAHUEM XJIOPAHTUIPUIOB U aHTHAPUAOB KUCIOT. C0KHbIE 3(UPBI KaK H30Mephl KAPOOHOBBIX
kuciaoT. CpaBHEHHE (PU3NYECKUX CBOMCTB U PEAKLIMOHHOM CIIOCOOHOCTH CIIOXKHBIX 3(UPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. ['Hponus3



CIIOKHBIX 3(prpoB. CUHTE3 CIOXKHBIX 3PHPOB (heHonoB. CraoxHbIe 3(DUPHI HEOPraHWYeCKUX KUcIoT. Hurpornumepud. AmMuabl. Conu KapOOHOBBIX
KHCJIOT, UX TEPMUYECKOE Pa3I0kKEeHNUE B IPUCYTCTBUH I1ea04d. CHHTE3 KapOOHUIIBHBIX COEAMHEHUH Pa3JI0KEHUEM KaJIbIIMEBbIX COJeH KapOOHOBBIX
KHCJIOT.

JdemoHcTpanmu.

1. B3aumoeicTBie HaTpUsl C 3TAHOJIOM.

. OKucieHne 3TaHoNIa OKCUIOM MENIH.

. ['openue stanona.

. BzaumopetictBue mpem-0yTUIIOBOTO CIUPTA C COISTHOM KHUCIOTOM.
. KauecTBeHHast peakuiyss HA MHOTOaTOMHBIE CIIUPTHI.

. KauectBeHHbIe peakiiuu Ha (GEHOJBI.

. Onpenenenye anbAerua0B IPHU MOMOIIY KaYECTBEHHBIX PEaKILUil.

. Okucienne anpJeru0B IepMaHraHaTOM KaJlus.

. [Tomyuenue coXHbBIX 3(HUPOB.

JlabGopaTopHble ONBITHI.

5. CBolicTBa 3THJIOBOTO CIIUPTA.

6. CBoiicTBa MIMIEpPHUHA.

7. CBoiictBa ¢penona. KauecTBeHHBIE peakiiiy Ha (EHOIBI.

8. CroiicTBa hopmasivHa.

9. CBolicTBa yKCYCHOM KUCIJIOTHI.

10. Conm kapOOHOBBIX KUCIIOT.

Tema 5. A30T- 1 cepocoaep:xanue coeINHEeHUs

Humpocoeounenus. dnekmponnoe cmpoenue numpoepynnol. Ilonyuenue numpocoeounenuil. Bspvliguamoie sewyecmsa.

A M 1 H bl. I30Mepus amuHOB. [1epBuuHbIE, BTOPUYHBIE U TPETUYHbIE aMUHbI. DH3MUEcKHe CBOICTBA MPOCTENIINX aMUHOB. AMUHBI KaK
opranuyeckrue ocHoBaHusA. CoyM aIKWIAMMOHMS. AJIKHJIMPOBAaHUE U alIMJIMPOBAaHUE AMUHOB. Peakiuu aMHMHOB € a30TUCTOM KUCIOTOM.
Apomarnyeckue aMuHbl. AHUIIMH. B3auMHoe BIMsSHUE TPYIIT aTOMOB B MOJIEKYJIE aHMIIMHA. XMMHUYECKHE CBOMCTBA aHUIMHA (OCHOBHBIE CBOWCTBA,
pEaKIMK 3aMEIlEeHUs] B apOMaTHUECKOe AP0, OKUCICHUE, ayunuposanue). [Juazocoedurnenus. I1oiydeHrne aMuHOB U3 CIIMPTOB U HUTPOCOEAUHEHUIA.
[Tpumenenue anununa. Cepoopranuueckue coeaunenus. [Ipeacrapinenne o cepoopraHMuecKuX coequHEeHUsAX. OCOOCHHOCTH UX CTPOCHUS M CBOMCTB.
3HaYeHHUE CEPOOPTAHNYECKUX COCTMHEHUM.

I'eTepouukiubl @ypad ¥ NUPPOIT KaK NPEACTABUTENN NATHUICHHBIX TETEPOIIMKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIBI IUPpPOJIA.
Kucnorssle cBolicTBa nuppoda. [Iupuann Kak npeacTaBUTENb NIECTUWICHHBIX TE€TEPOLUKIIOB. JIEKTPOHHOE CTPOCHUE MOJIEKYJIbI TUPUINHA.
OcHOBHbBIE CBOMCTBA MUPUIUHA, PEAKLIUU 3aMEILICHHS C apOMaTHUECKUM siipoM. [IpencraBienue 06 nMuaas3one, MUpUANHE, TypruHE, IyPHUHOBBIX U
IIUPUMHIMHOBBIX OCHOBAHUSX.

JdeMoHcTpanuu.

O 00O L B WD



1. OcHOBHBIE CBOMCTBA AMUHOB.

2. KauecTBeHHbIE PEAKIIMH HA AaHUJIUH.

3. AHUIMHOBBIE KPACUTEIH.

4. O0Opa31pl TETEPOIUKIMIESCKIX COSTUHEHUH.

JlabopaTopHble onbIThl. KauecTBEHHbIE pEAKIIMY HA aHUJTUH.

Tema 6. Buosiorn4yeckn akTMBHbIE BellleCTBA

2Ku p bl Kak cI0XKHBIC YUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. OMBUICHUE KUPOB. [ MaporeHn3anus upoB. Mblia Kak COIU
BBICIINX KapOOHOBBIX KHUCIIOT.

VY rieBo 1 bl. MoHO- 1 Aucaxapuabl. QyYHKIUHU yTriaeBooB. buonornueckas poisb yriieBonoB. [ oko3a — ¢u3nueckue cBONCTBa, INHEHHAS
U 1uKIndeckast popmbl. Peakiiuu rioko3bl (OKUCIEHHE a30THOM KUCIOTOM, BOCCTAHOBIIEHUE B IIECTUATOMHBIN CIIUPT), KAYECTBEHHBIE PEaKIIMK Ha
rioko3y. bpoxenue rimoko3sl. @pykTo3a Kak u3oMep rioko3sl. Pubo3a u nezoxkcupubosa. I[lonsamue o enuko3uoax.

Jucaxapu bl Caxapo3a Kak IpeJCTaBUTENb HEBOCCTaHABINBAIOUINX JUcaxapuioB. Marsmosa u nakmosa, yeanobuosa. I'naponus
nucaxapuos. [lonydenue caxapa U3 caxapHOU CBEKIIBL.

[Tonwucaxapu asl. Kpaxman, rimukores, neuiono3a. KauecTBeHHas peakiysa Ha Kpaxmai. [ maponuns3 nojarucaxapuiosn.

HykneunnoBbiekucaoTsl. Hykneosunsl. Hykneoruasl. Hyknennose kucnotsl kak npupoaasie noaumepsl. Ctpoenue JJHK n PHK.
['maponu3 HyKIEMHOBBIX KUCIIOT.

AMHUHOKHCJIO T Bl Kak aMpOTEpHbIe COeAMHEHNUs. Peakiuu ¢ kucnoramu u ocHoBaHUsIMHU. OOpa3zoBaHMe CIIOKHBIX 3¢(upoB. [lenTuap.
[TenrrunHas cBsi3b. AMHIHBIN XapaKTep MENTUIHOMN CBs3HU. [ maponus nentuaoB. benku. [lepBuunas, BTopudHast U TpETUYHAS CTPYKTYPBI OSITKOB.
KauecTBeHHBIC peaKIMy Ha OCIIKH.

JdemoHcTpanmu.

1. PacTBOpUMOCTB YIJIEBOAOB B BOJE U ITAHOJIE.

2. KauecTBeHHbIE PEAKIIMU HA TITIOKO3Y.

3. O0pa3upl aMIHOKHCIIOT.

JlaGoparopubie onbIThI. 1 1. CBolicTBa 1I0K03bl. KauecTBeHHas peakuus Ha TIoko3y. OnpeaeneHue kpaxmana B IpoAyKTax nuTanus. 12.
L{BeTHBIE peaky OEITKOB.

Tema 7. BbicOKOMOJIEKYJISIPHbIE COCTUHEHUS

ITonsTHE O BBICOKOMOJIEKYJIAPHBIX BemecTBax. [lonnmepusanys u NOJMKOHAECHCALMS KaK METO/BI CO3/IaHUs IIOJUMEPOB. DIaCTOMEPHI.
[Tpuponnbrit u cuaTeTHYecKUi Kaydyk. Conomumepu3sarnusi. CoBpeMeHHBIE TIACTUKH (TIOTUATHIICH, TTOTUIPOIUIICH, TTOTUCTUPO,
MOJIMBUHUIIXJIOPU, (PTOPOTLIACT, MOMMATUIICHTepedTANIAT, aKPHI-OyTaIueH-CTUPOJIBHBIN TIIACTUK, TOTUKapOoHaTsl). [IpupoaHbIe M CHHTETHYECKHE
BOJIOKHA (0030D).

Jemoncrpanuu. 1. O6pasips! mactukos. 2. Komteknus BojgokoH. 3. [TonukoHIeHCaus 3TUIICHTIIMKOIIS ¢ TepedTaneBoil KHCIOTOM!.

JlaGoparopHbie onbIThI. 13. OTHOIIEHNE CHHTETUYECKUX BOJIOKOH K PACTBOPaM KUCJIOT M IICIOYEH.



11 xknace

Tema 1. Hemeranisbl

KnaccudukanmussHeoOpTraHHUYECKHUXBEIECTB. DIEMEHTH METAIBI U HEMETAJUTBI M MX ToJIoKkeHue B [leproanueckoii cucreme.

B o 1o p o a. [lonyuenue, puznueckrue 1 XUuMUYECKUE CBONWCTBA (peaklMK ¢ METAJUIAaMH U HEMETaJlJIaMH, BOCCTAHOBJIEHUE OKCHUJIOB U COJIEH).
I'mapuael. TormyMBHBIE 3JIEMEHTHI.

I"anmor e s bl O0mas xapakTepucTuka noArpynibl. Gu3ndeckre CBOWCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH U3MEHEHUST OKHUCITUTEIIHBHON
AKTUBHOCTH TAJIOTCHOB B COOTBETCTBHUH C UX MOJOKEHUEM B repuoaudeckoi Tadbmure. [Topsiiok BEITECHEHUS TaIOTEeHOB U3 PACTBOPOB TaJIOTEHUIOB.
OcobGennoctu xumuu (propa. Xiop — noyiydeHre B IPOMBIIIIEHHOCTH U JaDOpaTopuu, peakiuy ¢ MeTaJlylaMi U HeMeTaiiaMu. B3anmonelictsue
XJIOpa ¢ BOJIOM U pacTBopamu mienoyeil. Kucnopoansie coegnHeHus Xjiopa. [ MmoXmopuTel, XJ0paT U NEPXJI0PAThl KaK TUITMYHBIE OKUCITUTEIIHN.
Ocobennoctu xuMuu 6poMa u nojaa. Kauecrsennast peakuus Ha o1, ['aoreHoBo10po Ikl — MOJIyYeHHE, KUCIOTHBIE M BOCCTAHOBUTEIHHBIC CBOMCTBA.
Consinas kuciora u ee coiau. KauecTBeHHbIE peaKIMy Ha TaJIOr€HU/I-UOHBI.

DIEMEHTHNOATPYNNBIKHCIODP O 1a. Obmas xapakTeprucTHKa MOATrpymnIbl. PU3HUECKHe CBOMCTBA MPOCTHIX BemecTB. O30H Kak
annmotpornHas Moaudukarus kuciopoza. [lomydenue o3ona. O30H Kak OKUCIUTENh. [l03UTUBHAS U HETaTUBHAS POJIb 030HA B OKPYKAIOIIEH cpefe.
CpaBHeHME CBOMCTB 030HA U KUCI0poaa. Boja u nepokcu BoAOpoa Kak BOJOPOIHbIE COETUHEHUSI KUCIOpOJa — CpaBHEHHE CBOMCTB. Ilepokcu
BOJIOPOJa KaK OKHCIIUTENb U BOcCTaHOBUTENb. [lepokcuabl metamioB. Cepa. Amtotponus cepbl. DU3ndeckue 1 XUMUYECKHUE CBOMCTBA CEPBI
(B3auMoielicTBHE C METAJUIaMU, KUCIOPOJIOM, BOAOPOIOM, PACTBOPAMH IIEN0YEH, KUCIOTaMU-OKUCIUTEIsIMH ). CepoBOOPOT — MOTyUYEHHE,
KHCIIOTHBIE M BOCCTaHOBUTEJbHBIC CBOMCTBA. Cynbhuasl. CEpHHUCTHIN ra3 Kak KUCIOTHBINA OKcHA. OKUCIUTENbHBIC U BOCCTAHOBUTEIIBHBIE CBOKWCTBA
cepHucTOro rasa. [loayueHne cepHUCTOTO Ta3a B IPOMBIIIUICHHOCTH U 1abopaTopuu. CepHucras kuciota u ee conu. Cepusiii anrunpua. CepHast
kucioTta. CBOMCTBAa KOHIIGHTPUPOBAHHON U pa30aBIeHHON CEpHOM KUCIOTHL. J[eliCTBHE KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI Ha caxap, MeTaJlIbl,
HeMeTallIbl, cyabGuasl. Tepmudeckas yCTOMUUBOCTH Cynb(aToB. KauecTBeHHas peakiius Ha CEpHYIO KUCIIOTY U €€ CONH. TuocepHas Kucioma u
muocyibghamol.

A30THErocoeauHeHH 1. DIeMEHTHI OATrpynIbl a3ota. O0IIas XxapakTeprucTuka noarpymnisl. u3nyeckne cBOWCTBA MPOCTHIX BEIIECTB.
Crtpoenue MonekyIbl a3ota. Du3ndeckue U XMMHUYECKHUe CBOCTBa a3oTa. [lomyueHue a3oTra B MpOMBINIICHHOCTH U Taboparopun. Hutpuasl. AMMuak
— €ro noJiyueHue, Gu3ndeckre U XuMuueckue cBocTBa. OCHOBHBIE CBOMCTBA BOJHBIX pacTBOpoB ammuaka. Conu ammonus. [loBenenue coneit
aMMOHHS IIpH HarpeBaHUU. AMMHUAK Kak BocCTaHOBUTENb. [[puMenenne ammuaka. OKcuabl a30Ta, UX nosydeHue u cporicrsa. Oxenp azora(l).
Oxucnenne okcuaa azora(ll) kucnopomom. Jumepusarus okcuna azora(lV). Azotucrast Kuciaora u ee coid. HUTpUThI Kak OKUCITUTETH 1
BOCCTAHOBUTENH. A30THAs KUCIOTa — (PU3NYECKUE U XUMUYECKHE CBOMCTBA, MoydeHre. OTHOIIEHHE a30THOUM KUCIIOTHI K METaJlJIaM U HEMeTaJlJIaM.
3aBUCHMOCTb ITPOYKTa BOCCTAHOBJIEHUS 30THOM KUCIOTHI OT aKTUBHOCTU METAJIa U KOHIIEHTPALUX KUCJIOThI. TepMuyecKkas yCTOMYUBOCTh
HUTPATOB.

dochopuerocoeauueHHu 1. Amnorponus pochopa. Xumudeckue cBoiictsa hpochopa (peakiuu ¢ KUCIOPOAOM, TAIOTCHAMH,
METaJuIaMH, CIOKHBIMH BEUIECTBAMU-OKUCIUTENAMY, mesnodamu). [lonydyenne u npumenenue pocdopa. @ochopusiii anruapua. OprodochopHas u
MetadochopHas kucioTel u ux conu. KauectBennas peakius Ha optodocdatel. Paznoscenue opmoghocoproii kucromwl. [lupoghocgopras xucioma
u nupogocgamotr. Dochunst. ochun. Xnopuowvt pocghopa. Oxcuo ocopa(lll), hocpopucmasn xucroma u ee conu.



Y ruep o a Amtorponus yriepona. CpaBHEHHE CTPOSHUS M CBOMCTB rpaduTa u anmasza. OysiepeH Kak HoBas MOJIEKysipHas popma
yriepona. ['paden kak MoHOCHOM rpaduTa. YTiaepoaHble HAHOTPYOKH. YTO0JIb. AKTUBUPOBAHHBIN yroyib. AncopOnus. XMMUYECKHE CBONCTBA YTJIA.
KapOuzpl. ['unponns kapbuaa kaneius v kapOuaa amoMunusi. KapOouasl nepexoaHbIX METANIOB KaK CBEPXIIPOUHbIe MaTeprabl. OKCHIBI yriiepoa.
OObpazoBaHue yrapHOro rasa rnpu HEermoJIHOM CTOpaHUU YIJisl. YTOJIb U YTapHbIi ra3 Kak BOCCTaHOBUTENH. Peakius yrapHOro ra3a ¢ paciiaBaMu
menoveir. CuHTe3 POpPMUATOB U OKCATATOB. YTIICKUCIBINA ra3. YTonbHas KUCI0Ta U ee cod. [loBefieHne CpeiHUX U KUCIIBIX KapOOHATOB MPH
HarpeBaHuu.

K p e M H 1 i1. CBolicTBa mpocTOro BeuecTBa. Peakiuu ¢ XJ0poM, KUCIOPOAOM, pacTBOpaMH 1ienodei. OKcuJ KpeMHHUSI B IPUPOJE U TEXHHUKE.
Kpemuuesbie kucnotsl 1 ux coiu. ['maponus cunukaToB. CuilaH — BOJIOPOIHOE COEAMHEHUE KPEMHUSI.

b o p. Oxcup 6opa. bopHast kucnora u ee conu. bypa.

demonctpauuu. 1. 'openne Bogopona. 2. [lomydenne xmaopa (ombIT B ipodupke). 3. OnbIThl ¢ 6poMHON BO0M. 4. OKUCITUTEIHHBIC CBOMCTBA
pactBopa runoxjoputa Hatpus. 5. [InaBnenue cepsl. 6. 'opeHne cepbl B kuciopoze. 7. Bzaumonelicteue xenesa ¢ cepoil. 8. ['openue cepoBogoposa.
9. Ocaxnenue cynbduaon. 10. CoiicTBa cepHucToro raza. 11. JleficTBre KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI HA MENIb U caxaposy. 12.
PactBopenne ammuaka B Bozie. 13. OcHOBHBIE CBOICTBA pacTBopa ammuaka. 14. Katanutuueckoe okucinenue ammuaka. 15. [lonydenue okcnaa
azota(ll) m ero okucnenue Ha Bo3ayxe. 16. JleiicTBrue a30THOM KUCIOTHI HAa Meb. 17. I'operue ¢ocdopa B kucnopose. 18. [IpeBpaiienne kpacHOTO
¢bochopa B Oenblii 1 ero ceedenue B TeMHote. 19. BzaumoneiictBue ¢pochoproro anruapuaa ¢ Bogoi. 20. O6pasiiel rpaduTa, anmasza, KpemHus. 21.
I'openue yrapHoro raza. 22. TynieHue miiaMeHu yriIeKUCIbIM ra3oM. 23. PasnoxkeHnue mpamopa.

JlaGopaTopHble onbIThI. 1. [Tonydenue xmopa 1 u3ydeHue ero cBOMCTB. 2. O3HaKOMIIEHHE CO CBOMCTBAMH XJIOPCOIEPKAIIUX OTOeIMBaTENIeH.
KadectBennas peakius Ha ranoreHuA-uoHbI. 3. CBoiicTBa Opoma, HoJia U uX cojieil. Paznoskenue nepokcuna Bogopoaa. OKucCIeHUE HOIUI-HOHOB
IIEPOKCHUJIOM BOJOpO/Ia B KUCIION cpefie. 4. M3yueHne cBOMCTB CepHOM KUCIIOTHI U €€ coiel. 5. M3yueHne cBOMCTB BOJHOIO pacTBOpa amMMuaka. 6.
CnoiictBa coneit ammonusi. KauectBeHHas peakius Ha ¢ocdar-uoH. 7. KauecTBeHHas peakius Ha KapOOHaT-uOH. PasznokeHue rugpokapboHarTa
HaTpus. 8. McnbiTaHue pacTBOpa CHIMKaTa HATPUsl MHAUKATOpOoM. 9. O3HakoMIIeHHe ¢ 00pa3liaMu PUPOIHBIX CUIHKATOB.

Tema 2. Metabl O0uinuito630p31eMeHTOB—MeTaaio B. CBOHCTBA MPOCTHIX BELIECTB-METAIOB. MeTanmnieckue
KpucTajmdeckue pemerku. CruiaBpl. XapakTepucTHKa HanOosiee U3BECTHBIX CIUIaBOB. [lomyueHre u npuMeHeHne MeTaljIoB.

[lemo4yHBIEME T aJlJI bl— O0IIasi XapaKTepUCTHUKA MOATPYIIIBI, XapaKTEPHBIC peaKkIuy HATpus U Kaiausl. CBOMCTBA MIETOYHBIX METAJUIOB.
[Tonydyenue menounbix MeTaymoB. Colla U €KW HaTp — BayKHEUIIME COEAMHEHUS HATpUsl. bepriuinii, Maraui, MeJI04YH03eMENbHBIE METAIIIBI.
Marnwuii 1 Kanpuuif, uX 001as XapakTepuCTHUKa Ha 0OcHOBE moJyoxkeHus B [lepuonnyeckoit cucteme snemenToB /. M. MenaeneeBa u CTpOSHUsI aTOMOB.
[Tony4yenue, pusnueckne U XMMUYECKHE CBOMCTBA, TPUMEHEHNE MarHus, KaJIblUs U UX COeUHEHUN. AM(POTEPHOCTh OKCUIA U THAPOKCHIA
6epmuns. JXKecTKoCTh BOJIbI M CIOCOOBI ee yeTpaHeHus. OKpacka MIIaMeH! COJISIMU HIETIOYHBIX U IIEJI0OYHO3EMEIbHBIX METALIOB.

A 110 M ¥ H ¥ . PacnpocTpaneHHOCTH B IpUpoIe, (PU3NUECKHe U XUMUUYECKHE CBOMCTBA (OTHOIIICHHE K KUCIOPOY, TAIOTe€HaM, pacTBOpam
KHCJIOT U LIEeJIoYei, almoMoTepMus). AM(OTEPHOCTh OKCHAA U ruipokcuaa amomuausa. Conu amomunud. [loaHoe pa3noxenue Bofo# conen
AJIFOMUHUS CO cIa0bIMU ABYXOCHOBHBIMU KHUCJIOTaMHU. AJIIOMUHATHI B TBEPJIOM Bujie U B pacTBope. [Ipumenenue amomunus. Coedunenus antoMunus 6
HUBWUX CMENeHAX OKUCAEHU.



OnoBowucBUH e I. PDU3NYECKUe U XUMHUECKHE CBOMCTBA (PEaKIINH ¢ KHCIOPOaA0oM, kucioTamu), npumenenue. Comu onosa(Il) u ceunma(ll).
CBUHIIOBBIN aKKyMYJISITOP.

MeTanapmoOO0OUYHBXTOATPY NI OcoOEHHOCTH CTPOSHUSI aTOMOB TIEPEXOTHBIX METAJLIOB.

X p 0 M. dusznUecKre CBOMCTBA, XMMHUYECKHE CBOMCTBA (OTHOIIIEHUE K BOJITHOMY Mapy, KUCIOPOAY, XJIOPY, paCTBOpaM KUCIOT). M3MeHeHne
OKHUCJIUTEITHHO-BOCCTAHOBUTENBHBIX U KUCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M TUJPOKCHUIOB XPOMa C POCTOM CTETIEHHU OKUCIICHUS. AMGBOTEpHBIC
cBoiicTBa okcuna u ruapokcuna xpoma(Ill). Oxucnenune coneit xpoma(lll) B xpomatsl. BzaumMHubIie mepexoapl XpOMaTOB U AUXPOMATOB. XPOMAThI U
JTUXPOMAThI KaK OKHCIIUTEIH.

MapraHen— ¢u3ndeckue 1 XUMHIECKUE CBOMCTBA (OTHOIIIEHUE K KHUCIOPOY, XJI0pY, pacTBopam KucioT). Okcua mapranna(IV) kak
OKHUCIUTENb U KaTanu3atop. [lepmanranar kanus kak okucnutens. Maneanam(VI1) kanus u eco ceovicmaa.

K e 1 e 3 0. Haxoxnenue B mpupojie. 3HaYEHUE KeJie3a IJisl OpraHn3Ma yenoBeka. @usndeckue cBorMcTBa xene3a. CIiiaBbl Kejes3a ¢ yriaepoIoM.
XUMHUYECKUE CBOMCTBA Xkele3a (B3auMOICHCTBHIE ¢ KUCIOPOIOM, XJIOPOM, CEPOH, YTIeM, KUCIOTaMH, pacTBOpaMH coJjeii). CpaBHEHUE KHCIOTHO-
OCHOBHBIX ¥ OKHCITMTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB ruapokcuaa xenesa(ll) u ruapoxcuna xenesa(lll). Comm xenesa(ll) u xeneza(Ill). Metoabr
nepeBofa cosneii xeneza(ll) B conmu xenesa(lll) u o6patHo. OkucnuTENbHBIE CBOMCTBA coequHeHmi xene3a(lll) B peakusax ¢ BOCCTaHOBUTEISIMU
(momumom, menpio). [lmanuaasie KoMIuieKkch xene3a. KauectBennsle peakiinu Ha noHsl xxenesa(ll) u (110).

Me n b. Haxoxnenue B npupoje. @ru3nueckue 1 XUMUYECKUE CBOWCTBA (B3aUMOAECHCTBHE C KUCIOPOJIOM, XJIOPOM, CEPOM, KUCIIOTaMHU-
okuciutensivu). Comu meau(Il). Mennsiit kyropoc. AMvuakatel meau(l) u meau(Il). [Tonyuenue oxcuna meau(l) BoccTaHOBICHUEM THAPOKCH A
meau(1l) rmroko3oi.

Cepe0po. Puznueckre 1 XUMUUECKHE CBOMCTBA (B3aUMOJICHCTBHE C CEPO, XJTOPOM, KUCIOTAMHU-OKHCIUTENIMA ). OcaxaeHNEe OKCHaa
cepeOpa mpu JeHCTBUY IEJI0YHN Ha CONU cepedpa. AMMuakaThl cepedpa Kak okuciauTenu. KadecTBeHHas: peakiius Ha HOHBI cepedpa.

3010 To0. PU3NYECKHE U XUMUYECKHE CBONCTBA (B3aMMOJICUCTBHUE C XJIOPOM, «I1apCKOM BOJKOW». CITOCOOBI BBIICIICHUS 30J10Ta U3
30JI0TOHOCHOM IOPOJIBI.

I{ 1 1 k. PU3HYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOICUCTBHUE C TajloreéHaMM, KUCIOPOIOM, CEpOM, paCTBOpaMHU KHUCJIOT U IIEJIOYEH).
AMDOTEpPHOCTH OKCHJIA ¥ TUAPOKCHIA IIMHKA.

P 1y T ». [IpencraBienue o CBOMCTBaX PTYTHU U €€ COCTMHEHUSIX.

Jemoncrpanun. 1. Komneknus meramios. 2. Komnekunsa Munepanos u pya. 3. Komnekuus «AmoMmununii». 4. Komtekuus «OKeneso u ero
craBbD 5. BzaumopelictBue Hatpusi ¢ BoAou. 6. OKkpaliMBaHKe TJIaMEHH COJISIMM IIEJIOYHBIX M IIEJIOYHO3EMENBHBIX METAUIOB. 7. B3anmopaeicTeue
Kanbius ¢ Bonoi. 8. [InaBnenue amromunaus. 9. BaumonelicTBre amoMuHMs o menodsio. 10. B3aumonelicTBrue Xpoma ¢ CONMSHOM KUCIOTON 0e3
nocryna Boznyxa. 11. Ocaxnenue ruapokcuaa xpoma(Ill) u okucnenue ero nepokcuaoM Bojopoza. 12. Bzaumasie mepexo/ipl XpoMaToB U
nuxpomaroB. 13. Pasnoxenue quxpomara ammonus. 14. Amomorepmus. 15. Ocaxxnenue ruapokcuna xenesa(lll) u okucnenue ero Ha Boznyxe. 16.
Brinenenue cepedpa u3 ero cosieit 1ecTBUEM MEIH.

JlabopaTopHublie onbIThl. 10. OkpamuBaHue MJIaMeHU COEIMHEHUSIMU HIEJIOYHBIX MeTauioB. 1 1. O3HakoMiIeHHE ¢ MUHEPAJIaMU U BayKHEUIIUMU
COCAMHEHMSIMH IIETOYHBIX MeTaJUIOB. 12. CBOMCTBA COEIMHEHUH MIETOUYHBIX METAIIOB. 13. OKpaniMBaHue MiIaMeHu COJISIMU IET0YHO3EMENTbHBIX
MetasuioB. 14. CoiicTBa Marnus u ero coenHeHuit. 15. CpolictBa coequnenuid kanbius. 16.2KectkocTs Boabl. 17. BzaumoaeiicTBue antoMuHuUs C



KHCIIOTaMu U mienouamu. 18. AMdoTepHbie cBoiicTBa ruapokcua amomunaus. 19. Ceoticmea onosa, ceunya u ux coeounenuti. 20. CBoiicTBa coneit
xpoma. 21. CBolicTBa MapraHiia u €ro coeiuHeHui. 22. Mzyuenne munepanos xene3a. 23. CoiicTBa xene3a. KauecTBeHHbIE peakliMi Ha MOHBI
xenesa. [lonyuenne okcuga meau(l). 24. CpolicTBa Meau, €€ CIUIABOB M coeuHeHUi. 25. CBOICTBA IIMHKA U €T0 COSUHEHUMN.

Tema 3. Ctpoenne atoma. Xumuyeckasi cBsi3b CTpoeHu e atT oM a. Hyknuasl. M3oTonsl. Tunel painoakTHBHOTO pacnaja.
Tepmosinepublit cuaTes. [lomydeHue HOBBIX eMeHTOB. SAaepHbie peakiuu. CTpoeHUE dJIEKTPOHHBIX 000J1049ek aToMOB. [IpeacTaBieHne 0 KBaHTOBOM
MexaHnuke. KBantoBsle uncna. Aromusie opoutanu. Paguyc aroma. DeKTpoOTpUIIATEIbHOCTb.

XUMHUUYECKasdCBs3b. Buasl xummuueckoil cBs3u. KoBaneHTHas CBsI3b U €€ XapaKTEPUCTUKU (JUIMHA CBSI3H, MOJISAPHOCTb, OJISIPU3YEMOCTb,
KpaTHOCTb cBsA3M). MloHHas cBA3b. MeTaminyeckas CBA3b.

CtpoeHueTBepablXTe . Kpuctammueckue u amopdasle Tesa. TUIbl KPUCTANINYECKUX PELIETOK METANIOB U MOHHBIX COCIMHEHUH.
MexMoueKyIIIpHbIE B3aUMOAEUCTBY. BonopoiHas CBs3b.

Hemoncrpaumu. 1. Kpucraumueckue pemerku. 2. Moienu MOJeKy.

Tema 4. OcHOBHBbIE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui

TennoBoidphpeKTXUMUUECKONDEaKIU U U DHIOTEPMHUUECKUE U IK30TepMHUECKUE peakiny. 3akoH ['ecca. Ternora
oOpazoBanmus BemecTBa. JHeprus cBs3u. [lonstue 06 >HTaNBNMN. [loHATHE 00 SHTpONIMU. BTOpO# 3aK0H TepMoanHaAMUKH. DHeprus ['no6o6ca u
KpUTEPUH CaMOIIPOU3BOJIBHOCTH XUMUYECKON PEAKIIUH.

CKOpPOCTPXMMHUYECKHUXPEAKIH WU Ee 3aBUCUMOCTb OT IIPUPOJIbI PEAruPYOIINX BEIIECTB, KOHIIEHTPALlUHA PEAarcHTOB,
TeMIIepaTypbl, HAIWYHS KaTalu3aTopa, Moy IMOBEPXHOCTH pearupyromux BeuiecTs. 3akoH aeiictyromux mMacc. [Ipasuno Bant-I'opda. [Tonstue
00 ’HepruM akTUBALMK U 00 YHEPreTHUEcKOM npoduiie peakuu. [ OMOreHHbIN 1 reTeporeHHbli karanu3. [lpuMeps! KaTaTUTHYECKUX MPOLIECCOB B
TEXHHKE U B )KUBBIX Opranu3Max. @epMeHThI KaKk OMOJIOTHYECKHUEe KaTaan3aTOPbL.

OO0paTumMBblepeaxinuu Xumuueckoe pasaoBecue. [Tpunmun Jle [Hlatense. KoncranTta paBHOBecus. PaBHOBecue B pacTBopax.
Koncrants! auccounanuu. Pacuer pH pacTBOpoB CHIBHBIX KHCIIOT | LIenouel. [Ipouszsedenue pacmeopumocmu.

PamakxTuBHOCTUMETanoB. [loHATHE O CTaHAAPTHOM 3JEKTPOAHOM ITOTEHIMAIE U SJIEKTPOABUKYIIEH CUJIE peaKuU. XUMUYECKHE
HCTOYHUKHU TOKA: TaJIbBAHUYECKHE 3JIEMEHTHI, aKKyMYJISITOPBI ¥ TOIIMBHBIE DJIEMEHTBL. DJIEKTPOJIN3 PACIIIIABOB M BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.
3axonwl anexmpoausa.

JeMoHcTpanmuu. 1. DK30TepMHUUYECKUE U S3HIOTEPMUUECKHE XUMUYECKHE peakuu. 2. TeroBsle ABIEHNS IPU PaCTBOPEHNUN CEPHOM KUCIIOTHI U
aMMHUAYHOU CENUTPHI. 3. 3aBUCUMOCTb CKOPOCTH PEAKLIUH OT MPUPOABI BEIECTB HA IPUMEPE B3aUMOJICHCTBHS pACTBOPOB PA3IMYHBIX KUCIOT
OJIMHAKOBOM KOHIIEHTPAIMH C OJIMHAKOBBIMH KyCOYKaMH (TpaHyJiaMH) [IMHKA W OJMHAKOBBIX KYCOUYKOB Pa3HbIX METAIJIOB (MarHusl, IWHKA, Kele3a) C
PacTBOPOM COJISTHOM KUCIIOTHIL. 4. B3auMoaeiicTBrue pacTBOPOB CEPHOM KUCIIOTHI C paCTBOPaMHU THOCY/Ib(aTa HaTPUs Pa3IuIHON KOHIICHTPAIINH U
Temneparypsl. 5. PaznoxeHue nepokcuia BOJOPOa ¢ HTOMOIIBI0 HEOPraHMYECKMX KaTaJIn3aTOPOB U MPUPOIHBIX 00BEKTOB, COJIEPKAILUX KaTanasy.

JlaGopaTropHbie onbITHI. DAaKTOPHI, BIUAIOLINE HA B3AMMOJICHCTBUE METajjIa C pacTBOpaMu KUCIOT. CMeleHne XUMHUYECKOTO0 paBHOBECHSI TIPU
YBEJIMUYEHUU KOHIIEHTPALMKM PEareHTOB U MPOAYKTOB.. KatanuTuueckoe pasiokeHne nNepokcuia BoJopoia



Tema 5. Xumnueckasi TEXHOJIOTUA

OCHOBHBIENPHUHIUNBIXUMUUYECKOUTEXHOTOTUU. [IPOU3BOJCTBOCEPHOMKHUCIOT bl KOHTAKTHBIM CITIOCOOOM.
XumusM nporiecca. CoIpbe 11 MPOU3BOJCTBA CEPHON KUCIOTHI. TeXHOJIOrnyeckas cxema mpoiuecca, mpolecchl U anmnaparThl.

[lpou3BoaCTBOAMMMU aK a. XuMu3M npornecca. OnpeneneHue ONTUMANIbHBIX YCIOBUN MPOBEACHUS peakuuu. [IpuHIun HupKyIsiuy 1
€ro peain3anus B TEXHOJIOITMYECKOU CXeMe.

MeTtannypru s YepHas metasuryprust. JloMeHHBIH mporiecce (CbIpbe, YCTPOMCTBO TOMEHHOW IIeuH, XMMH3M Mporecca). [IponszBoacTBo cranm
B KHCJIOPOJTHOM KOHBEPTEPE U B DJIEKTpOIeYax.

OpranuueckuiicuHTe 3. Cunmesvl Ha ocHoge cunmes-2a3a. IIpon3BoACTBO MeTaHOA.

DKOJIOTHS ¥ MPo0OJIeMa OXpaHbl OKPYXKAIOIMIEH Cpebl. 3eJIeHass XUMUS.

JemoncTrpanun. 1. Ceipbe 17151 IPOU3BOACTBA CEPHOU KUCTOTHL. 2. Moaens kursmiero ciost. 3.2Kene3zHnas pyna. 4. OOpasiisl CIIIIaBOB Kee3a.

Tema 6. Xumus B ObITY H Ha cJ1y:k0e 001mecTBa

Xumust num. JKupsl, Oenku, yrieBoasl, BuTaMuHbl. [IuieBbie 1o6aBky, X Kiiaccu@ukanus. 3apelieHHble U pa3pelleHHbIE TUIIEBbIE
no6asku. JlekapcTBennsle cpeactsa. Kpacku u nurmenTsl. [IpuHIunbl okpammBanus Tkaned. XuMus B crpoutenscTse. Llement, 6eton. Ctexiio u
KepaMmuka. TpaauLMOHHBIE M COBPEMEHHBbIE KepaMUuecKue Marepuansl. CBepxnpoBoasias kepamuka. bertoBas xumus. OTOenuBaromume cpeicTna.
XuMmus B cenbckoM xo3siicTBe. MHcekTuimap! u nectuuuasl. CpeacTa 3amuThl pacTeHuid. PenesieHTs. OcOOEHHOCTH COBPEMEHHOM HAyKH.
Mertoponorus Hay4HOro uccnenoBanus. Ilpogheccus xumuxa. Mamemamuueckasn xumusl.

[Touck xumuyeckoit uHpopmamuu. Paboma c 6azamu 0aHHbIX.

JdemoncTpauuu. 1. [Tumessie kpacurenu. 2. Kpamenue tkaneit. 3. OtoenuBanne Tkanei. 4. Kepamuueckue matepuansl. 5. [[BeTHbIe cTeka. 6.
Komnekuust «TomanBo u ero BUABD).

JlaGopaTopHbie ONbITHI. 27. 3HAKOMCTBO ¢ MOIOIIUMH CPEJICTBAMU. 3HAKOMCTBO ¢ 0TOeIMBaOIMMMH cpeacTtBamu. 28. Kien. 29. 3nakoMcTBO €
MUHEpAIbHBIMU YJOOPEHUSMHI U U3y4EHHE UX CBOMCTB.

III. TemaTn4yeckoe NJIAHUPOBAHME Y4eOHOI 0 MpeAMeTa

10 knacc (5 4 B Hepemnro, Beero 170 4, u3 HUX 2 Y—pe3epBHOE BpeMs)

Homep
Tema Konuuecmeo uacoe B mom uucne
memul




npakmuueckue KOHMPpObHbLE
padomul pabomul
1 [ToBTrOpenue u yriybiaeHue 3HaHUHI 26 B 1
2 OCHOBHBIE TOHSATHS OPTaHUYECKON XUMHUH 18 - -
3 YrieBo1oposl 42 2 1
4 Kucnopoacoaepkamiue opraHudeckue COeAMHEHUS 30 4 1
5 A30T- 1 cepocojiepKale COeTMHCHUS 14 - -
6 buonornueckn akTUBHLIE BEILIECTBA 30 2 1
7 BricokoMoneKysipHbIe COeTMHEHUS 8 2 1
8 PesepBHOe Bpemst 2
HUTOI'O: 170 10 5
11 knacc (5 4 B Henemro, Beero 1704, 3 HUX 24 - pe3epBHOE BpeMsi)
B mom uucne
Homep
Tema Konuuecmeo uacoe npakmuyeckue KOHmpOoJibHblE
membl
pabomul paoomot
1 Hemeraminl 50 4 1
2 OO01ue cBoiicTBa METAILIIOB 4 6 -
3 MeTaiuibl TJIaBHBIX MOATPYII 18 1 -
4 Mertasiel TOOOYHBIX MOATPYIIIT 28 3 1
5 CtpoeHue BelecTna. 14 - -




6 TeopeTnueckoe onrcaHue XUMUYECKUX PEAKIUM. 27 1
7 XumMmuyeckasi TEXHOJOTUs 10 B
8 XUMHUSA B IIOBCETHEBHOU KU3HU 8 -
9 Xumus Ha ciryx0e o01ecTBa 4 -
10 XuMHS B COBPEMEHHOMN HayKe 5 -
9 PesepBHOe Bpems 2

HUTOI'O: 170 15







