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Pabouas mporpamma mo xumuu ans 10-11 kjmaccoB Ha yriayGieHHOM ypOBHE COCTaBJE€Ha B
COOTBETCTBUM C TpeboBaHusAMU DenepasbHOro ToCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
cpeanero obmero obpazosanus (PI'OC COO), Ha OCHOBE OCHOBHOW 00pa3oBaTENbHOW MPOTPaMMbI
cpennero obmiero oopazoanus 'bOY COIIl Nel7 r. Ceizpanu, yae6noro miana ['bOY COIII Nel7 r.
Ce13panu.

Pabouas mporpamma mo xumuu s 10-11 kmaccoB Ha yriryOJIGHHOM ypOBHE peaiM3yeTcsl Ha
ocHoBe YMK B.B. Epemuna, H.E. Ky3sMeHko u ap.

Ha u3yuenue yueOHoro npeamera «Xumusi» Ha yriryoseHHoMm ypoBHe B 10-11 kiaccax orBoauTcs

204 gaca, u3 pacuera 3 4aca B HEJICJIO B KaX/IOM KJIacce:

10 xiacc — 3 yaca B Hegemro, 102 gaca B rog,
11 ximacc — 3 gaca B Hegemro, 102 gaca B rop.

I[lnannpyeMbie pe3yabTaTbl OCBOEHHS Y4eOHOT0 mpeaMeTa « XUuMUsD)
Ha yriiy0JIeHHOM YpOBHe

JINYHOCTHBIMH pe3yJbTATAMH B paMKaX OCBOCHHUS Yy4eOHOro mpeamera «XHUMHS» Ha
yriyOJIeHHOM YPOBHE SIBJISIFOTCSI:

1) B cdepe oTHOIIEHMTI 00ydarouXcs K cede, K CBOeMY 3/10POBbIO, K IO3HAHUIO ce0sl:

— MPUHATHE U pealn3alfio IEHHOCTEH 370poBOro W Oe3omacHoro obpasza >KM3HH, OepekHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PH3MUECKOMY M MCHXOJIOTHYECKOMY
3J10POBBIO;

— HENPUITHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOJICHHS aJIKOTOJIsl, HAPKOTHUKOB;

2) B cdepe oTHOMIEHMH O00y4alOUIUXCS K OKpY:KAKOIMIEeMy MHPY, K SKHBOH MNpPHPOJeE,
XY/0’KeCTBEHHOM KYyJIbType:

— MHPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUMMOCTb
HayKH, TOTOBHOCTh K HAay4YHO-TEXHMYECKOMY TBOPYECTBY, BIIaJICHUE JOCTOBEpHON HH(popmauuend o
MEPEAOBBIX JOCTHXKEHHUSX M OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON HAayKH, 3aWHTEPECOBAHHOCThH B
HAYYHBIX 3HaHUSAX 00 YCTpOICTBE MHpa 1 OOIIECTBA;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUU
BCEH JKM3HU; CO3HATEJIbHOE OTHOLIEHHE K HENPEpHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOMN
npodeccnoHanbHOM U 0OLIECTBEHHOH AEATEIbHOCTH;

— DKOJIOTMYECKasl KyJbTypa, OepekHOEe OTHOUIEHHE K POAHON 3emile, MPUPOJHBIM OOorarcTBam
Poccun n Mupa, NOHMMaHNE BIMSHUS COLUAIBHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSTHUE MPUPOIHON
U COLUMAIbHON Cpenbl, OTBETCTBEHHOCTH 3a COCTOSIHME NPUPOJHBIX PECYpPCOB, YMEHHUN M HaBBIKOB
Pa3yMHOIO MPHUPOJIONOJIb30BAHUS, HETEPHIMMOr0 OTHOLIEHUS K JEUCTBUSAM, NPUHOCIIIUM Bpe.
9KOJIOTMH; TPUOOPETEHNE OIBbITa SKOJIOTOHAIIPABIEHHOM 1€ATEIbHOCTH;

3) B cdepe oTHOLIEHHI O00y4arIIMXCA K TPyAy, B cdepe CONHAIBHO-IKOHOMHYECKHX
OTHOLLICHM A :

— OCO3HaHHBIA BBIOOp Oynymied mpodeccuu Kak MyTh U CIOCOO peanu3aliil COOCTBEHHBIX
KU3HEHHBIX TIJIAHOB;

— TOTOBHOCTb oOOyd4aroImuxcs K TpPyJAOBOH Npo(ecCHOHANbHOM JEATEeNbHOCTH Kak K
BO3MOXXHOCTH Y4YacTHsl B PEIICHUH JIMYHBIX, OOIECTBEHHBIX, IT'OCYJAapPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npobiem;

— NOTpPeOHOCTh TPYIUTHCS, YBAKEHUE K TPYAYy M JIOASIM TpyJa, TPYAOBBIM JOCTHKEHUSIM,
JI00pOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOILIEHHE K Pa3HbIM BHJIaM TPYAOBOM NesTEIbHOCTH.

MertanpeaMeTHble pe3yJbTaThbl B paMKaX OCBOCHHs YydeOHOro mpeamera «XHMHA» Ha
yrayOJIeHHOM ypOBHE MpeACTaBIeHbI TPeMs IpyIIIaMU YHUBEpCAbHbBIX yueOHbIX neiicTtBuil (YVY ).

1. PeryasiTHBHBIC yHUBepPcaabHbIe y4eOHbIC 1eHCTBUSA

BbInycKkHUK Hay4dHuTCSA:

— CaMOCTOSITEJIbHO ONpEeAENATh LEeNH, CTaBUTh M (POpMyTUpoBaTh COOCTBEHHBIC 3a/1a4M B
00pa30BaTeNbHOMN IeATENbHOCTH U KU3HEHHBIX CUTYaIHUsX;

— OLIEHMBATh PECYPChl, B TOM YHCJIE BPeMs M JApYrHe HeMaTepuallbHble PeCypChl, HEOOXOAUMBIE
JUIS. TOCTUKEHUS IOCTaBJICHHOM paHee 1elu;

— COIOCTAaBJISITh UMEIOIINECS BO3MOXKHOCTU M HEOOXOAMMBIE JUIsl JOCTHXKEHUS LI€H PECYPCHI;



— OpraHu3oBbIBaTh J(PGEKTUBHBI TIOUCK PECypcoB, HEOOXOAMMBIX [UISl JTOCTHXKCHUS
IMOCTaBJICHHOM IIEIIH;

— OIPENENSTh HECKOJIBKO ITyTEW JOCTUKEHUS TIOCTAaBICHHOM 1IEIIN;

— BBIOMpATh ONTUMANbHBIN MYyTh JOCTHXKEHUS LENU C y4eToM 3(PGEKTUBHOCTH PacXOAOBaHUS
PECYpPCOB U OCHOBBIBASICh HA COOOPaKEHUSIX ITUKU U MODPAJIH;

— 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO OIPENIEIUTh, YTO 1I€JIb JOCTUTHYTA;

— COIIOCTABJIATH MOJIYYEHHBIN PE3yiIbTAT JEATEIBHOCTH C IOCTABIEHHON 3apaHee LEblo;

— OIICHUBATh IOCJEICTBUS JOCTH)KEHUS IMOCTABIEHHOW LEIH B JEATENbHOCTH, COOCTBEHHOM
KHU3HU U J)KU3HU OKPYKAIOIIUX JIFOEH.

2. [lo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

BrinyckHuK Haydures:

— KpUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH UH(POPMALIUIO C Pa3HBIX MMO3ULIUN;

— pacno3HaBaTh U UKCUPOBATH MPOTUBOPEUHS B MH(POPMAIIMOHHBIX UCTOUHUKAX;

— UCHOJB30BaTh pa3UYHbIE MOJEIbHO-CXEMAaTHUECKUe CpeACTBa Ui IPEICTaBICHUS
BBISIBJICHHBIX B HH(DOPMAIIMOH-HBIX HCTOYHUKAX TPOTHBOPEUHIA;

— OCYILIECTBJIATh Pa3BEPHYTHIH HMHGOPMALMOHHBIA MOMCK U CTaBUTh Ha €ro OCHOBE HOBBIC
(yueOHBIC U TO3HABATEIIBHBIC) 3a/1a4H;

— HUCKATh U HAXOJUTh 0000IIEHHBIE CITOCOOBI PEIICHUS 3a/ay;

— MPHUBOAMWTH KPUTHYECKHE apryMEHTHl KaK B OTHOIIEHWH COOCTBEHHOTO CYX/ICHUS, TaK U B
OTHOILIEHUU JECUCTBUM U CYKIAEHUU IPyroro;

— aHaJIM3UPOBAThH U MPeoOpPa30BbIBATh POOIEMHO-IIPOTUBOPEUNBBIE CUTYALIUN;

— BBIXOJUTHh 3a PaMKd Y4YeOHOro MpeAMeTa U OCYIIECTBISITH LIEJICHANPABICHHBIA TMOUCK
BO3MO>KHOCTH ILIMPOKOI'0 IEPEHOCA CPENICTB U CIIOCOOOB JEHCTBUS;

— BBICTpauBaTh MHAWBUIYATbHYI0 00pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAsl OTPaAaHUYEHUS CO
CTOPOHBI JIPYTMX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;

— MEHSTh U yJIepKUBATh Pa3HbIe MO3HIIMU B MO3HABATEIBHON ACSITENbHOCTU (OBITh YUEHUKOM U
yauteneMm; (GopMyIHpoBaTh 00pa30BaTENBHBIA 3apoC W BBIOJHATH KOHCYJIBTATUBHBIC (DYHKIHH
CaMOCTOSITENIbHO; CTaBUTh MpoOJeMy M paboTaTh HaA €€ pEelIeHHEM; YIPaBIsATh COBMECTHOM
[I03HABATEJIbHOM I€ATEIbHOCTBIO U IOTUUHSTHCS).

3. KoMMyHUKATHBHbIE YHUBEPCAJbHbIE YUeOHbIe 1elCTBHS

BrITTyCKHUK HAydUTCS:

— OCYUIECTBIATH JAEJIOBYI0 KOMMYHHUKAIMIO, KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK
BHYTpHU 00pa30BaTeIbHON OpraHu3alny, Tak 1 3a ee IpeaeIaMu);

— TIPU OCYIIECTBJICHUU IPYNTIOBON pabOThI OBITh KaK PYKOBOJIUTENEM, TaK M WICHOM MPOSKTHOU
KOMaH/bl B Pa3HbIX pOJIAX (T€HEpaTOpOM MJIeH, KPUTUKOM, UCTIOJIHUTEIIEM, IPE3EHTYI0-

UM U T. [1.);

— pa3BepHYTO, JOTMYHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAaHUEM aJ€KBAaTHBIX
(YCTHBIX ¥ MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH(JIMKTOT€HHbIE CUTYallud U MpEeAO0TBpamiaTh KOH(IUKTHI A0 UX aKTUBHON
¢bazsr;

— KOOPJIMHHUPOBATh W BBINOJNHATH pabOTy B YCIOBUSAX BUPTYaJbHOTO B3aUMOAECHCTBHS (MM
COUYETAHMSI PEATbHOTO U BUPTYaAIBHOTO);

— COIJacOBbIBaTh MO3MIIMHM 4YJIEHOB KOMaHAbl B Ipolecce paboThl HaJg  0oO0IKM
MPOAYKTOM/pelIeHUEM;

— MPEACTaBJIATh MYOJUYHO Ppe3yNlbTaThl MHAMBHUAYAJIbHON W TPYNIOBOM JESATENBHOCTH, Kak
nepe]l 3HaKOMOM, Tak U Nepe]] HE3HAKOMOW ayIMTOpUEN;

— mnojdupaTh NapTHEPOB [UIsl JI€JOBOM KOMMYHMKAI[MM, MCXOJIsi U3 COOOpakeHUuu
PE3yNbTaTUBHOCTH B3aUMOJICHCTBHS, a HE JIMYHBIX CUMITATUM;

— BOCIIPMHHMMATh KPUTHYECKHUE 3aMEUaHUs KaK pecypc

COOCTBEHHOTO Pa3BUTHS;

— TOYHO M eMKO (pOpMyIHpoOBaTh Kak KpUTHYECKHE, TaK U OJ00pUTENbHbIE 3aMEYaHus B aJpec
JPYTUX JIIOJIeH B paMKax JIeJI0BON M 00pa30BaTEIbHON KOMMYHHUKAIIMHU, U30eras Mpu 3TOM JTHYHOCTHBIX
OLICHOYHBIX CYKICHHM.

IIpenmeTHble pe3yJbTaThbl 0CBOCHHS Yy4eOHOIr0 nMpeaMeTa «XUMHsD» HA YIJIy0JIeHHOM YPOBHe



B pe3ynbrate n3ydeHus: yaeOHOTo npeaMera « XUMUs» Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHMs

BBINMYCKHHUK HA YIJIy0JIeHHOM YPOBHE HAYYHUTCSI:

— pacKphIBaTh Ha MPHUMEPAX pOJb XUMHUH B (POPMUPOBAHMHM COBPEMEHHOH Hay4yHON KapTHUHBI
MUpa ¥ B TPAKTHUYECKOH JEATENbHOCTH YEJIOBEKa, B3aMMOCBA3b MEXAY XHUMHUEH U JAPYTUMHU
€CTECTBEHHBIMH HAyKaMU;

— COIOCTAaBISATh UCTOPUYECKHE BEXU PA3BUTHUSL XUMHH C UCTOPUUYECKUMU NEPUOJAMU PA3BUTHUS
MPOMBIIIJICHHOCTH U

HAYKH IS IPOBEICHUS aHAIN3a COCTOSIHUS, ITyTeH pa3BUTHUSI HAYKHU U TEXHOJIOTHIA;

— aHaJM3UpPOBATh COCTAaB, CTPOCHUE W CBOMCTBA BEIIECTB, MPHUMEHSS IOJIOKEHUS OCHOBHBIX
XUMHUYECKUX TEOPUHM: XMMHUYECKOTO CTPOCHUSI OpraHuueckux coenuHeHuit A. M. BytiepoBa, crpoeHus
aToMa, XMMHYECKOW CBS3U, HJIEKTPOJUTHYECKOW TUCCOIMALMU KUCIIOT, OCHOBAaHMW W COJIeH, a Takxke
YCTaHABIIMBATh IMPUYMHHO-CJIEACTBEHHBIE CBS3M MEXKIy CBOWCTBAMHU BEIIECTBA M €ro COCTaBOM U
CTPOCHUEM,;

— TPUMEHATH MpaBWUIa CHCTEMAaTHYECKOW MEXIYHApOJHOW HOMEHKJIATYpbl KakK CpeAcTBa
pa3nuyeHus U UISHTU(UKAIIUN BEIIECTB MO UX COCTaBY U CTPOCHUIO;

— COCTaBJISITh MOJICKYJISIDHBIE U CTPYKTYpHBIE (OpPMYJbl HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB KaK HocuTesed MH(pOpMAIMU O CTPOSHHM BEIECTBA, €r0 CBOWCTBAX M MPUHAICKHOCTH K
OTpeIeICHHOMY KJIacCy COSIMHEHHIA;

— OOBSICHATH MPUPOAY U CHOCOOBI 00pa30BaHUsI XUMUYECKON CBSI3U: KOBaJECHTHOU (IOJIIPHOM,
HEMOJIIPHON ), NOHHON, METANTNYECKOW, BOJAOPOAHON C LENbI0 OMpPEeIeHUs XUMHUECKON aKTUBHOCTH
BEIIIECTB;

— XapakTepu3oBaTh (U3NYECKHUE CBOWCTBA HEOPraHMYECKUX M OPraHMYeCKHX BEIIECTB U
YCTaHABJIMBAThH 3aBUCHMOCTH (DU3MUYECKMX CBOWCTB BEUIECTB OT THIA KPUCTAUTMIECKOM PEIIETKH;

— XapakTepHu30BaThb 3aKOHOMEPHOCTH B HM3MEHEHMHM XHMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEIMHEHHM, BBICIINX OKCHIOB M THIPOKCUIIOB;

— TMPUBOAUTH MPUMEPHl XWMHUYECKUX PEaKIUH, PaCKPBHIBAIOIIMX XapaKTepHbIE XHUMHUYECKUE
CBOWCTBA HEOPTAaHUYECKHUX U OPTaHMYECKUX BEIIECTB M3YYECHHBIX KJIACCOB C LENBI0 WX UICHTU(UKAINH
1 00BSICHEHHSI 00JIACTH PUMEHEHUS;

— OIpeNeNATh MEXaHW3M pPEaKIWHd B 3aBUCUMOCTH OT YCJIOBUH TPOBEICHHUS pEaKUUU U
MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHNSA XUMUYECKUX PEaKIUi Ha OCHOBE THIAa XUMHUYECKOM CBSA3H U
aAKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBaTh 3aBUCHUMOCTb PEAKIIMOHHOM CIIOCOOHOCTH OpPraHWYEeCKUX COEIMHEHHH OT
XapakTepa B3aUMHOTO BIMSHUS aTOMOB B MOJIEKYJIaX C IENbI0 IPOTHO3UPOBAHUS TIPOTYKTOB PEAKIINH;

— YCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUECKOW PEaKIMH W CMELIEHHS XUMHYECKOTO
paBHOBECHsI OT PAa3IMYHBIX (DAKTOPOB C IIENBIO OMpPEENICHHUS] ONTHUMAIBHBIX YCIOBHH MPOTEKAHHS
XUMHUYECKHX MPOILIECCOB;

— YCTaHABJIMBATh TEHETHUYECKYIO CBS3b MEXIY KJIaccaMH HEOPTaHWYECKHX M OPraHHMYECKUX
BEIIECTB JUIsI OOOCHOBAaHMSA TMPUHIMIIMAIGHOM BO3MOXHOCTH TOJIYYEHHUS HEOPraHWYEeCKHX U
OpPTaHUYECKUX COCTMHEHNH 3aJaHHOTO COCTaBa U CTPOCHUS;

— MoJI0MpaTh PeareHThl, YCIOBUS U ONPEEIIATh MPOIYKThl peakIfii, MO3BOJSIOIINX peaTn30BaTh
na0opaTOpHBIE W MPOMBINUICHHBIE CIIOCOOBI IMOydeHHs] BaXKHEHIINX HEOPTaHWYECKUX M OPTaHUYECKUX
BEIIIECTB;

— OMpeAessITh XapakTep Cpelsl B PE3ylbTaTe THUAPOJIN3a HEOPTaHWYECKUX W OPraHUYeCKUX
BEIIECTB U MPUBOAUTH NPUMEPHI THAPOIIN3a BEIIECTB B OBCEJHEBHOM )KU3HU YellOBeKa, OMOIOrMYECKUX
OOMEHHBIX TPOIIeccax U MPOMBIIUICHHOCTH;

—  TPUBOAUTH TPHUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX  pEaKIMid B  MPHUPOE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEACATEIBHOCTH OPTaHU3MOB;

— 000CHOBBIBATh MPAKTHUECKOE UCTIOIb30BAHNE HEOPTAHUYECKUX M OPTraHUYECKHUX BEIIECTB U MX
peaKIuii B IPOMBIIIJICHHOCTH U OBITY;

— BBINOJIHATE XUMHUYECKUH SKCIIEPUMEHT 110 PACIO3HABAHUIO M MOJYYSHHIO HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJIACCaM COEJIMHEHHWH, B COOTBETCTBUHU C
OpaBUIaMd M TpHeMaMu 0e30MacHOW paboThl C XUMHMYECKUMM BEIIECTBAMH U JIaOOPaTOPHBIM
000pyIOBaHUEM;

— TPOBOJUTH pacueThl HA OCHOBE XUMHUYECKUX (HOpMyN M ypaBHEHHWI peakIii: HaXOXICHHE
MOJIEKYJISIPHOM (POPMYITBI OPraHUYECKOTr0 BEIIECTBA MO €ro INIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB,



BXOJISIIIIMX B €r0 COCTAaB WJIM IO MPOAYKTaM CrOpaHHUsS; pacdeTbl MAacCOBOM IO (Macchl) XMMUYECKOTO
COEIMHEHUS B CMECH; pacyeThl Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKINH, €CIH OTHO
U3 BELIECTB JAHO B M30BITKE (MMEET NMPHUMECH); PacyeThl MACCOBONW WM OOBEMHOW JOJHM BBIXOAA
IPOJIyKTa PEaKIUU OT TEOPETHUECKH BO3MOXKHOTO; PAaCUEThI

TETUIOBOTO P PeKTa peaknu; pacyeThl 0OBEMHBIX OTHOILIECHHH Ia30B MPU XUMUYECKUX PEaKIHIX;
pacdeTsl Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUH, €CIIH OJTHO M3 BELIECTB JaHO B BUIE
pacTBOpa € ONPEAEIEHHOW MacCOBOM J0JIEW paCTBOPEHHOIO BELIECTBA;

— WCIIONIB30BAaTh METOJbl HAYYHOTO TO3HAHMS: aHAIM3, CHHTE3, MOJCIUPOBAHUE XUMHUYECKUX
MPOLECCOB U SIBJICHUI

IpY PEHIeHUH Y4eOHO-HCCIIeIOBATENLCKUX 3aJad O U3YYCHHIO CBOMCTB, CIIOCOOOB MOIYYCHHS U
pacro3HaBaHHUs OPraHUYECKUX BEIIECTB;

— BJaJeTh NpaBWIAMH O€30MIaCHOTO OOpamieHuss C €AKMMH, TOPIOYUMH U TOKCHYHBIMH
BEIIECTBAMH, CPEJCTBAMU OBITOBOM XHUMHUU;

— OCYIIECTBJIATH IIOMCK XHMHUYECKOW WHGOpPMAlMM 10 Ha3BaHUAM, HICHTU(PHKATOpPAM,
CTPYKTYpPHBIM (hOpMYyJIaM BEIIECTB;

— KPHUTUYECKH OICHUBATh U MHTEPIPETUPOBATH XMMHUUECKYIO0 HH(OpMANNIO, CONEpKALIYIOCS B
COOOIICHUSAX CPEACTB MaccoBoW mH(popmanmu, pecypcax VHTepHeTa, HAYYHO-TIOMYJSPHBIX CTAThAX C
TOYKH 3PEHHSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJISX BBIABICHHS OIIMOOYHBIX CYXACHUH U
(dbopmupoBaHUs COOCTBEHHO O3HIINY;

— HAaXOJHTh B3aUMOCBSI3H MEXIY CTPYKTYPOH U (QyHKIMEH, TPUYUHOM U CIICICTBHEM, TEOPHEH U
¢dakTamu Tpu aHanKM3e NPOOJEMHBIX CHTyalluii U OOOCHOBAaHUM MPUHUMAEMBIX pEIICHUH HAa OCHOBE
XMMHUYECKHUX 3HAHUIA;

— TMPEACTABIATh YT PEIICHHs TI00ATBHBIX MPOOIEM, CTOSAMIMX MEpel YeIOBEYECTBOM, U
NEPCIIEKTUBHBIX HANpPABICHUH pa3BUTHA XUMUYECKUX TEXHOJOTHH, B TOM WYHCIE TEXHOJOTUH
COBPEMEHHBIX MaTE€pHajoOB C Pa3IMYHON (DYHKIHMOHAIBLHOCTHIO, BO3OOHOBIISIEMBIX MCTOYHUKOB CBHIPHS,
nepepaboTKK ¥ YTUIIN3AIMH TPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCS:

— Qopmynuposams yeib UCCIe008AHUL, 8bIOBUAMb U NPOBEPAMb IKCHEPUMEHMATLHO SUNOME3bl
0 XUMUYECKUX CB0UCMBAX 8ewecms HA OCHOBE UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAmb 8
XumuuecKue peakyuu, o xapakmepe u npoOyKmax pasiudHblX XUMUYECKUX peakyull;

— CamMocmosimenbHO NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNePUMEHmMbL C COONI00eHUeM
npasun 6e30nacHol pabomsl ¢ 8ewecmeami U 1abopamopHuim 060py0osanuem,

— uHmMepnpemuposams OaHHble O COCmase U CMPOEHUU BeWecms, NOJYUEeHHble C NOMOUbIO
COBPEMEHHBIX (PUIUKO-XUMUYECKUX MEMOO08,

— OnUCHIBAMb COCMOAHUE DNeKMPOHA 8 amome HA OCHO8e COBPEMEHHLIX KBAHMOBO-
MeXAHU4ecKux npeocmasieHull o

cmpoeHuu amoma 01 00bACHEHUs Pe3yIbMamos CHEeKMPAlbHO20 AHAU3A BEWeCms,

— Xapakmepuzo8amyv pob A30MoCOOEPHCAUUX 2eMePOYUKTUYECKUX COCOUHEHULl U HYKTeUHOBbIX
KUCTOM KAK GAXCHEUUUX OUONOUYECKU AKMUBHBIX 8eLecms,

— NPOCHO3UPOBAMb BO3MONCHOCHb NPOMEKAHUS OKUCIUMENTbHOB0CCMAHOBUMENbHBIX PeaKyull,
Jledcaumux 8 0CHoge

APUPOOHBIX U NPOUZBOOCMBEHHBIX NPOYECCOS.

Copepxanue y4e0HOro npeamera « XumMmsh)

10 xnace

Tema 1. IloBTOopenue u yriayoaenue 3Hanmii (18u)

ATOMHO-MOJIEKYJIIpHOE y4eHHe. BeriecTBa MOJEKYJISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS.
KayecTBeHHBIII M KOJMYECTBEHHBIH COCTaB BellecTBa. MoJsipHass U OTHOCHTENbHAs MOJEKYJIspHas
Macchl BellecTBa. MosbHas 101 U MaccoBas JI0J1s1 3JIEMEHTA B BEIIECTBE.

Crpoenne aroma. AtTomHas opOutans. I[IpaBuna 3amoiHEHUs 3JIEKTPOHAMH ATOMHBIX
opburtaneii. BanentHole anektponsl. Ilepuoanueckuit 3akoH. DOpMyIMpOBKAa 3aKOHA B CBETE
COBPEMEHHBIX MPEACTABIEHUI O CTPOEHUH aToMa. VI3MeHeHne CBOMCTB JIEMEHTOB U UX COSAUHEHUN B
Iepuogax u rpymnmax.



XvMHYECKasi CBsI3b. DJEKTPOOTPULATENBHOCTh. Buapsl xmmuyeckoil cBsizu. MoHHas CBA3b.
KoBasienTHast HemosisipHass W ToJisipHast CBsA3b. OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHU3M
0o0pa3oBaHMsl KOBAJECHTHOH TOJSpHOW CBA3M. [eomeTpuss MoJekyasl. Merauinyeckas CBs3b.
Bonoponnast cBsi3b. ArperatHble COCTOSIHMSI BEIECTBA. THIIBI KPHUCTAUIMYECKUX PEHIETOK: aTOMHasd,
MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKas.

Pacuetsr mo gopmynam u ypaBHeHHSAM peakuuid. ['a3oBbie 3aKkoHBI. YpaBHeHue Kuainepona—
Menneneesa. 3akoH ABoraapo. 3aK0OH 00bEMHBIX OTHOIICHHH. OTHOCUTENBHASI INIOTHOCTH Ta30B.

Knaccudukanus XUMHUYECKUX pPEaKIUil MO pa3iuyHbIM MpHU3HAKaM cpaBHEHUs. l3MeHeHHe
CTENIEHH OKHCIIEHUSI D3JEMEHTOB B COCAMHEHUAX. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIUH.
Oxucnennie u BoccTaHoBieHUE. OKHUCIUTEIN M BOCCTAHOBHUTENU. MeETOA 3JIeKTpOHHOro OaraHca.
IlepmaHranat kajius Kak OKMCIUTENb.

BaxHeiline Kiacchl HEOPraHMYECKUMX BeUIECTB. ['eHeTHdeckas CBsI3b MEXIy Kiaccamu
HEOpPraHWYECKUX coeArHEeHU. Peakiinn nonnoro oomena. ['muponus. pH cpensbi.

PactBoppl. CriocoObl BBIpaKEHHS KOJIMYECTBEHHOIO COCTaBa pacTBOpa: MaccoBas JIOJIs
(mpolLeHTHAsE KOHIIEHTpaLus), MoJisipHass KoHueHTpanus. Kommougasie pactBopsl. Dddext Tunmans.
Koarymaums.  Cunepe3uc.  KommekcHble — coenuHeHusi.  CocTaB  KOMIUIEKCHOTO — HOHa!
KOMILIeKcooOpa3oBarenb, Juranasl. KoopauHamuonHoe uucino. HoMmeHKnatypa KOMIUIEKCHBIX
COETUHEHUH.

JdemMoHCcTpaumu.

1. O6pa3ibl BelecTB MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS.

2. Bozronka nopa.

3. Onpenenenyie KUCIOTHOCTU CPebl IPU MOMOIIN UHANKATOPOB.

4. O¢ddexr Tunnas.

5. O6pazoBaHue KOMIUIEKCHBIX COSIMHEHUHN MEPEXOTHBIX METAILIOB.

JlabopaTopHble ONBITHI.

1. Peakuuu noHHoro ooOMeHa.

2. CBoiicTBa KOJIJIOMIHBIX PACTBOPOB.

3. 'maponus conen.

4. IlomydyeHnne U CBOWCTBA KOMIUIEKCHBIX COSIUHEHUH.

IIpakTuyeckas padora Ne 1. BeinosiHeHHe SKCIIEpUMEHTANIBHBIX 3a7a4 110 TeMe «PeakinoHHas
CIIOCOOHOCTH BEIIECTB B PACTBOPAX).

Kontpoabnas padora Nel no teMe «OCHOBBI XUMHUN.

Tema 2. OcHOBHBIC NOHATHS Oprannveckoi xumuu (134)

[Ipenmer  opranuueckoid XumMuH. (OCOOEHHOCTHM  OpPraHMYECKHUX  BEIIECTB. 3HAUYEHUE
opraHnyeckoil xumuu. IIpuymHBl MHOrooOpa3us OpPraHWYECKUX BEILIECTB. YTJIEPOAHBINH CKENET, €ro
TUIBL: IUKJIXYECKHe, alukindeckue. KapOorukinnyeckre U reTepoluKiIndeckue ckeneTsl. Buasl cBszeit
B MOJIEKYJIAX OPraHWYECKHUX BEUIECTB: OJMHAPHBIC, BOWHBIC, TPONHBIE. VI3MEHEHNEe HPHEPIrun CBs3ed
MEXIy aToMaMH YIJIEpoJa IPHU YBEIMUYEHUM KPATHOCTH CBs3U. HacbllleHHbIE M HEHACBILEHHBIC
COETUHEHUSI.

DJEeKTPOHHOE CTPOEHUE M XMMHYECKHEe CBSA3M aroma yriepona. ['mGpuauszanus opOutaneil, ee
TUNBI 71 OpTaHMYECKWX coeluHeHuit: Sp°, sp?, sp. OOpasoBaHHe G- M T-CBS3eH B  MOJEKYIax
OpPraHUYECKUX COEAMHEHUN.

OCHOBHBIE TIOJIOKEHHUSI CTPYKTYPHOM TEOPUU OPraHUYECKUX COCIUHEHHH. XHMHYECKOEe
crpoenue. CrtpykrypHas Qopmyna. CTpyKTypHas M TPOCTpaHCTBEHHas wu3oMmepus. M3omepus
yraepoaHoro ckenera. M3omepus nonokeHus. MexkiaaccoBas uzomepus. Buabl mpocTpaHCTBEHHOM
nzoMepun. Ontudeckas nzomepus. ONTHUECKHE aHTUIObl. XUPAIbHOCTh. XUpalbHbIE U aXUpaIbHbIE
MOJIEKYJIBI.

I'eomerpuueckas uzomepus (yuc-, mpanc-udomepusi). I'omonorus. I'omosnoru. I'omonoruueckas
pa3zHocThb. ['oMonornueckue psasl.

OnextpoHHble 3¢ddextsl. CrnocoObl 3amucel peakiuii B opraHmdeckod xumuu. Cxema H
ypaBHEHHE. YCIOBUsI MpoBeneHUs peakiui. Kiaccudukamms peaknuii OpraHMYeCKUX BEHIECTB IO
CTPYKTYpPHOMY MPU3HAKY: 3aMElIeHNE, IPUCOEIMHEHNE, OTIIeIUIeHne. MexaHu3mbl peakiuii. Criocoosl
paspbIBa CBA3M yriepoa-yriaepoa. CBoOOIHbIE paJuKalIbl, HyKICO(UIBI U ANEKTPODUIIHI.

Knaccudukanus opraHuueckux BellecTB W peakuuil. OCHOBHBIE KJIacChl OPraHUYEeCcKUX
coenuHenuil. Kmaccudukanus OpraHMYecKMX COCIUHEHUH 10  (YHKUMOHAIBHBIM  TpYIIaM.



DNEKTPOHHOE CTPOEHUE OpPraHMUYECKHUX BeELIECTB. B3amMHOE BIMSHME aTOMOB M TIpYyNI aTOMOB.
NunykTuBHBIA 1 Me3oMepHbIN 3¢ dexThl. [IpeacraBnenne o pezonance. HomeHkmaTypa opraHu4ecKux
BellecTB. MexnyHapoaHas (CUCTEMAaTUUYECKasi) HOMEHKIIaTypa OPraHUYeCKUX BELIECTB, €€ IPUHLIUIIBI.
ParmonansHast HomeHknarypa. OKUCIEHHE U BOCCTAHOBIICHUE B OPTaHUYECKOM XUMHUH.

JemoncTpanuu. 1. Mojenu opraHuyecKux MOJICKYJL.

Tema 3. YrieBoaopoasbl (25 4)

A 1 x a H b. CTpoeHue MoJieKynbl MeTaHa. [lonatue o koHpopMmarusax. OOmas XxapakTeprucTUKa
Kjacca, (usmueckue W XMMHYECKHE CBOiicTBa  (TOpeHHE, KaTaJUTHUYeCKOe  OKHCICHHE,
raJIor€HUPOBAHNE, HUTPOBAHUE, KPEKUHI, MUPOIU3). MeXaHu3M peakluu XJIOPUPOBAHMSI METAHA.
Anxanel B ipupoje. CUHTETUYECKUE CIOCOOBI MONYYeHUs alIkaHOB. METOo/Ibl TIOJyYeHHs alKaHOB U3
IKWITAIOTCHUI0B  (peakmus Bropma), 1ekapOOKCHIMPOBAHHMEM COJNEH KapOOHOBBIX KHUCIOT U
ANEKTPOJIU30M PACTBOPOB CoJiel KapOOHOBBIX KUCIIOT. [IpuMeHeHne anKkaHoB.

I[{u k1m0 ankaH b Obmas xapakTepucTuka Kinacca, (Pu3ndeckue CBONCTBA. Bubl n3oMepuu.
HanpsokeHHble W HEHanpsDKEHHbIE IUKIBL.  XHMHYECKHE CBOWCTBA IUKIIONpPONaHa (TOpEHHeE,
TUJIPUPOBAaHUE, MPUCOECIUHEHHE TaJIOT€HOB, TaJIOT€HOBOAOPOJOB, BOJABI) U LUKJIOreKcaHa (FOpeHHeE,
XJIOpUpoBaHue, HUTpoBaHue). [lonyueHnne UKI0aIKaHOB U3 AJIKAHOB U IUTAJIOT€HAJIKAHOB.

A 1 x e H bl. O0mas xapakTepuctuka kinacca. CTpoeHHE MOJEKYJbl dTuUjIeHa. DPHU3nUecKue
CBOMCTBa aJIkeHOB. ['eomerprueckas m3oMepus alkeHOB. XMMHYECKHME CBOMCTBA aJKEHOB. Peakiumn
MIPUCOEANHEHNUS IO KPaTHOM CBSI3U — THAPUPOBAHUE, T'aJIOTEHUPOBAHUE, TUAPOTrajioreHUpOBaHUE,
ruapatanus. [IpaBuno MapkoBHHKOBa M €ro OOBSCHEHHE C TOYKH 3pPEHUS DJIEKTPOHHOH TEOpHH.
B3aumopeiicTBue ajakeHoB ¢ OpOMOM M XJIOPOM B ra3oBoil ¢ase miau Ha cBeTy. OKHUCIIEHHE alIKEHOB
(ropeHue, OKHUCICHHE KHCIOPOJIOM B MPHUCYTCTBUHU XJIOpHAAa HaIaaus, MOJ JAeWCTBUEM cepeldpa,
OKHUCJICHUE TOpSYMM IOJKHUCICHHBIM pPAacTBOPOM II€pMaHraHaTa Kajus, OKUCIeHHe 1o Baruepy).
[Homumepuzanusa. [lonyyeHue ankeHOB U3 aJNKAHOB, AJKWITAJION€HUJOB M JIUTaJIOr€HAIKaHOB.
[IpumeneHue FTHIIEHA U IPONUJICHA.

A 11 x anagwu e H b. Kiaccubukanus AUEHOBBIX YrieBoaopoaoB. ConpssKeHHBIE AHUEHBI.
dusznueckue W XHUMHUYECKHE CBOWMCTBA JMBMHUIA M u3omnpeHa. 1,2- u 1,4-mpucoenuHeHue.
[Tonmumepuzanus. Kayayku. Bynkanuzanus kayaykoB. Pe3una u 36ouut. Cunre3 OyraaueHna u3 OyraHa
U 3TaHOJA.

A 1 x u H bl. Obmas xapaktepuctuka. CTpoeHHE MOJIEKyINbl aneTwieHa. duznueckue u
XMMHUYECKHE CBOWCTBAa alKMHOB. Peakiuu NpuCcOeAMHEHMs TajJOre€HOB, TajJOre€HOBOJOPOJIOB, BOJBI.
I'mnpuposanue. Tpumepusanus u tumepusanus aneruiaeHa. KucioTHsle CBOMCTBA aJKUHOB C KOHIIEBON
TPOWHOM cBs3bt0. Anerunuabl. OKUCIEHHE alKMHOB PacTBOPOM IepMaHraHata kanus. [Ipumenenue
anerwieHa. KapOuanelii Meron mnonydeHus auerwieHa. [Iuponu3 wmerana. CuHTE3 aJKMHOB
QIKWJIMPOBAHUEM alleTUIIN/IOB.

A p e H bl [lonstie 00 apomaruunoctu. IIpaBmiio Xrokkens. beH3on — cTpoeHne MOJEKyIIbl,
¢usnueckue cpoiictBa. ['omonornueckuil psan Oenzona. M3omepus nu3aMenieHHbIX O€H30J0B Ha
npuMepe KcwiosioB. Peakiuu 3amerieHuss B O€H30JbHOM sA1pe (TaJloOr€HUpPOBAHUE, HUTPOBAHMUE,
aNKUIUpoBaHue). Peaknuu mpucoeanHeHUs: K OeH30iy (THAPUpPOBAHUE, XJOPUPOBAHUE Ha CBETY).
OcobeHHOCTH XUMHM ankuiOeH30510B. [IpaBuna opueHTalMu 3aMecTUTENeH B peaklMaX 3aMelIeHUs.
BbpomupoBanue u HuTpoBaHue Toayosa. OKucIeHHe aJKUIOEH30J0B paCTBOPOM M€pMaHraHaTa Kajusl.
I"anoreHnpoBaHue alKMIOEH3010B B O0KOBYIO 11emnb. Peakiust Brop-

na—®PuTTUra Kak MeTOJl CHHTe3a alkui0eH3070B. CTHpPOJI KaK MpUMEpP HENpeneabHOro
apoOMaTHYECKOI0 COETUHEHUS.

[lpUpOXTHBIEUCTOYHUKUYTIEBOJOP OO0 B. [IpupoHbIil U MONyTHBIN HEPTSIHBIE
ra3sl, UX cOcTaB, Hcmoib3oBaHue. HedTh Kkak cMech yrieBonoponoB. IlepBuuHas W BTOpHYHAs
nepepabotka HepTu. Pudopmunr. KameHHslIit yrosnsb.

'eHeTHuyecKasACBA3ZbBMEXKIYPA3JIUUYHBIMUKIACCAMUYTIEBOAOPOAO
B. KauecTBeHHbIE peakliiy Ha HENPEIEIbHbIE YTIIIEBOAOPO/IBL.

'anoreHonpouU3BOAHBIEYTIE€BOIOP OO0 B. Peakuun 3amelieHus rajloreHa Ha
THIPOKCHII, HUTPOTPYIIy, LHaHorpynmny. JlelicTBue Ha rajioreHnpou3BOJIHBIE BOJAHOIO U CIIMPTOBOIO
pactBopa 1menoud. CpaBHEHHE PpEAKIUOHHOW CHOCOOHOCTH  ajKWiI-, BUHWI-, (EHWI- Hu
OeH3unranoreHu10B. Mcrnonp3oBaHue rajJoreH Npou3BOAHBIX B ObITY, TEXHHKE U B cuHTe3e. [loHsTHE 0
MarHMOPraHuveCcKux coequHeHUsX. [lorydenre ankaHoB BOCCTAaHOBJIEHUEM

MOJJAJIKAHOB MO/I0BOJIOPOJIOM. Maenutiopeanuieckue coeoOuHeHus.



JleMoHCTpanmu.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'openue MeTaHa, STUIJIEHA, alleTUIICHA.

3. OTHolIEeHNEe MeTaHa, dTWUJIeHA, alleTH/ieHa W OeH30JIa K pacTBOpaM MepMaHTraHara Kajius U
OpOMHOH BOJIE.

4. OxkucneHue ToJ1yojla paCTBOPOM IIEPMaHIaHaTa Kalusl.

5. Tlonydyenne >TUiieHA PeaKIMeH ACTUApATAIlUU ATAHOJA, alleTUICHAa —TUAPOIM30M KapOuaa
KaJIbLIMS.

6. Ilonmydyenue ctuposa AENOIMMEpPU3ALMEH IOJIUCTUPOIA M HUCHBITAHUE €r0 OTHOLIEHUS K
pacTBOpy IepMaHraHaTa Kajusl.

JlabopaTopHusblie onbITbl. CocTaBieHHE MOJEIEH MOJIEKYJ ajJKaHOB. B3auMonelicTBre ankaHOB
¢ 6pomom. CocraBieHue Moziesieil MOJIEKYJ HepeIeIbHBIX COeAMHEHUH.

IIpakTuyeckas pa6ora Ne 2. CoctaBieHue Moielield MOJIEKYJI YIJIEBOJOPOIOB.

IpakTnyeckas padora Ne 3. [losyyeHnue 3TusieHa U ONBITHI C HUM.

Kountpoabnas padora Ne 2 o teme «YTIeBOA0OPOIBI».

Tema 4. Kucsiopoacoaep:kamue opranudeckue coeqnneHus (194)

C o u p 1 pl. Homenkiarypa u uszomepusi cnuptoB. TokcHueckoe IEHCTBUE Ha OpraHu3M
MeTaHola W 3TaHona. PU3MUEeCKHEe CBOWCTBA NPEAEIbHBIX OJHOATOMHBIX CHHPTOB. XUMHUYECKUE
CBOMCTBA CHUPTOB (KHCIOTHBIE CBOMCTBA, PEAKLUU 3aMELIEHUS TMAPOKCUIIBHON TPyNIbl Ha raJIOreH,
MEXMOJIEKYJISIpHAass W BHYTPUMOJEKYJISpHas AeruapaTanus, OKHUCIEHUE, PEaKUHUH YIIIEBOJOPOJHOTO
paaukana). Ankorosarsl. ['maponus, ajnkuiupoBaHUe (CHUHTE3 MPOCThIX 3¢(pupoB 1o Bumbsimcony).
[IpombIlLITIEHHBIM CUHTE3 METaHOJa. MHOroaTOMHbBIE CIHUPTHI. OJTUJIEHIVIUKOIb W TJIMUEPHUH, HX
¢usnveckne W XUMHYeckHe CcBOHCTBa. CHHTE3 JHMOKCaHa W3 OJTWICHTIIMKONA. TOKCHYHOCTB
sTHIIeHIIIMKOJs. KadecTBeHHas peakiusi Ha MHOrOaTOMHbIEe CIHPTHL. [IpocTeie 3¢hupbl Kak HU30MEpHI
MpeJebHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHUE UX (PU3HMUECKUX U XUMHUECKIX CBOWCTB CO CIIUPTAMHU.
Peakuust pacuiernieHus mpocThiX 3(UPOB HOAOBOIOPOIOM.

® e H 0 1 bl. Homenkiiarypa u usomepus. B3anMmHoe BIHMSIHUE TPYIN aTOMOB Ha IpUMEpeE
¢denona. Ousnveckre U XUMHUYECKHE CBOMCTBA (heHoNla U Kpe3osioB. KucinoTHeie cBoiCTBa (EeHOJIOB B
CpaBHEHHUH cO criupTaMu. Peakunu 3amenieHus: B 0€H301bHOM KOJIbIIE (FaJIOT€HUPOBAaHNE, HUTPOBAHUE).
Oxucnenue penonos. KauectBennslie peakuuu Ha GpeHon. [Ipumenenue genomna.

KapOoOHUIBHBECOEIHHEHH 1. JJICKTPOHHOE CTPOCHNUE KapOOHMIBHOW TPYIIIIHL.
Anbneruasl U keToHbl. Ou3nueckue cCBOHCTBa (opMalbAeruia, aleraibleruaa, aueTona. [lonamue o
Kemo-eHObHOU maymomepuy KapOOHUIbHbIX coeOuHeHuti. Peakium NpucoeIMHEHUs BOJbI, CIHPTOB,
LIUaHOBOJIOpOJia U Tuapocyibpurta Hartpus. CpaBHEHHE PEaKIMOHHONW CHOCOOHOCTH allbJeTHUAO0B U
KETOHOB B peaklMIX NpHUCOeAMHEHHs. Peakuuy 3aMmelieHuss aTOMOB BOAOPOZA IMPHU O-yIJIEPOJIHOM
arome Ha ranoreH. [lomumepusauus ¢dopmanpaeruaa u  aneranbaeruna. Cunmes  cnupmos
83aumooeticmsuem KapOOHUIbHLIX coeOuHeHull ¢ peakmueom I punvsapa. Oxkucienne KapOOHUIBHBIX
coeauHeHuil. CpaBHEHHE OKHCIIEHUS albJETHIOB M KETOHOB. BoccTaHoBiieHHE KapOOHHIBHBIX
coequHeHUl B crnupThl. KauecTBeHHBIE peakuMM Ha albJAECTHAHYIO Trpynny. Peakyuu anv0onvHo-
KpomoHosot konderncayuu. OcodeHHOCTH hopMab/e-

ruza. Peakuusa popmanpaeruna ¢ penonom.

KapOoHOBB €KHNCIOT bl. DIEKTPOHHOE CTPOEHUE KapOOKCUIBHOM TIpYIIIBIL.
I'oMonornueckuii psii NPEesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. (PuU3nyecKkue CBOWCTBa
KapOOHOBBIX KHCJIOT Ha MpUMEpe MYpPaBbHHOM, YKCYCHOW, HPONHOHOBOM, NaJbMHTHHOBOH U
CTEapUHOBOW KHCIIOT. XMMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. KucnoTHsle cBoiicTBa (M3MEHEHNE
OKpacKM WHJUKATOPOB, PEAaKIMM C aKTHUBHBIMH METaJlJlJaMH, OCHOBHBIMU OKCHAAMH, OCHOBAaHUSMU,
consiMu). V3MeHeHue Cuibl KapOOHOBBIX KHCIOT TpPU BBEACHUU JOHOPHBIX U aAKIENTOPHBIX
3amecTtuTeneid. B3aummogeiicTBue KapOOHOBBIX KHCIOT €O CHUpPTaMH (peakius STepuuKaIum).
lanorenupoBanne KapOOHOBBIX KHCIOT B OOKOBYIO Iienb. OCOOEHHOCTHM MYpPaBbHUHOW KHCIOTHI.
Baxueiimme npecTaBuTeNn Kiacca KapOOHOBBIX KMCIIOT M UX TpuMeHeHue. [lonydyenue MypaBbuHON U
YKCYCHOM KHCIOT B NPOMBIIUIEHHOCTH. Bbicmine kapOoHoBble kucioThl. IllaBeneBas kucinora kak
MIPEJCTaBUTENb TUKapOOHOBBIX KUCIOT. IIpecTaBienue o HeMpeenbHbIX U apOMaTHYECKUX KHCIOTaX.
OcoOeHHOCTH UX CTPOEHUS U CBOMCTB. 3HaUeHUE KapOOHOBBIX KUCIIOT.

OYHKIUOHANbHBENPOU3IBOAHBEKAapPOOHOBEH XKUCcIAoT. [lomyuenue
XJIOPAHTUAPUAOB M aHTHAPHIOB KHUCIOT, UX ruaponu3. [lonyueHue CIOXKHBIX 3(QUPOB C



MCIOJIb30BaHUEM XJIOPAHTHIPUIOB U aHTHAPHUAOB KUCIOT. CIoKHBIE A(DUPBI KaK H30MEPhl KApOOHOBBIX
kucioT. CpaBHeHHE (UBUYCCKUX CBOMCTB M PEAKIIMOHHOW CHOCOOHOCTH CIIOXHBIX 3(QHUPOB U
M30MEPHBIX UM KapOOHOBBIX KUCIOT. ['Maponu3 ciaoxHbIX 3¢upoB. CUHTE3 CIOXKHBIX 3(UPOB (HEHOIIOB.
Crnoxnsie 3pupbl Heoprannueckux kuciaor. Hutpormmmepun. Amuasl. Conn kKapOOHOBBIX KHCIIOT, UX
TEPMHUUYECKOE Pa3I0KEHUE B MPUCYTCTBUU 11en04Yd. CUHTE3 KapOOHUIIBHBIX COEIMHEHUIN pa3lokKEeHUEM
KaJIbIIUEBBIX COJIEi KapOOHOBBIX KHUCIIOT.

JemMoHCTpanmu.
. B3aumopeiicTBiue HaTpus C 3TaHOJIOM.
. OKHcIeHne 3TaHoJ1a OKCUJIOM MEJIH.
. I'openue sTanona.
. B3aumopeiictBue mpem-0yTUioBOro CoupTa ¢ COISTHOM KUCIOTOM.
. KauecTBenHas peakiius Ha MHOTOAaTOMHbBIE CIIUPTHI.
. KauecTBennslie peakiyu Ha EHOIBI.
. OmnpenieneHue aabAETUAO0B MIPHU MOMOIIY KaYeCTBEHHbBIX PEaKIUil.
. Okucnenue anpJernoB NepMaHraHaTOM KaJlus.
. [lonydenue cioXHbIX 3(UPOB.

JlabopaTopHble ONBITHI.

5. CBoiicTBa 3THIIOBOTO CIIUPTA.

6. CBolicTBa TIUIEpUHA.

7. CoiictBa ¢peHona. KauecTBeHHBIE peakiuu Ha (EHOIBI.

8. CpoiicTBa (popManuHa.

9. CBolicTBa YKCYCHOM KHCIIOTBI.

10. Conmt kKapOOHOBBIX KUCIIOT.

IIpakTuyeckas padora Ne 4. [Tonydyenue 6pomdTaHa.

IIpakTuyeckas padora Ne 5. [lonydyeHue aneroHa.

IIpakTyeckas padora Ne 6. [losryueHne yKCyCHOM KUCIIOTBI.

IIpakTuyeckas padora Ne 7. [lonydyeHue sTunanerara.

IIpakTuyeckas padora Ne 8. PemieHue OSKCIepUMEHTAIBHBIX  3a7ad 10  TeMe
«Kucnopoaconepxaiuye opraHMuecKrle BEIECTBaY.

KonTpoasnas padora Ne3 o teme «Kuciaopoacoaepkaiiyue opraHi4eCcKue BEIecTBa.

Tema 5. A30T- u cepocoep:xanue coexunenus (64)

Humpocoeounenus. Onekmponnoe cmpoenue Humpoepynnel. Illonyuenue HumpocoeouHeHui.
B3puviguamuie sewyecmaa.

A M u H bl. 3omepust amuHOB. [lepBUuHbIE, BTOPUYHBIE U TPETUYHBIE aMUHbI. DU3NUYECKHE
CBOMCTBA MPOCTEHWIIMX aMHHOB. AMHHBI KaK opraHuueckue ocHoBaHus. Coyld aJKWIaMMOHUS.
AJKUIIMpOBAaHUE U AlMJIMPOBAHNE aMUHOB. PeakiiMym aMUHOB C a30TUCTOM KHUCIOTOM. ApoMaTHUeCcKue
aMuHbl. AHUIMH. B3auMHOe BIusSHUE TPyl aTOMOB B MOJIEKYJE€ aHWIMHA. XHMHUYECKHE CBOMCTBA
aHUJIMHA (ocHOBHBIE CBONCTBA, peakuuu 3aMeIEHUS B apoMaTH4YECKOe 1O,
OKHCIICHHE, ayunuposanue). /Juazocoedunenus. TlonydeHne aMHHOB U3 CIHUPTOB U HUTPOCOCAMHEHHH.
IIpumenenne anunmHa. Cepoopranumdeckue coenuHeHus. IlpencraBieHne O CEpOOPraHUYECKUX
coequHeHUsIX. OCOOEHHOCTH UX CTPOEHUS U CBOMCTB. 3HaUEHHE CEPOOPTaHNYECKUX COCTUHEHUM.

I'etepoumukas. Oypad U NUPPOJT KaK MPEACTABUTENN MATUWICHHBIX T€TEPOLIMKIIOB.
DONEeKTPOHHOE CTPOEHUE MOJIeKYyNbl mHpposia. Kucinothuele cBoiictBa mnuppona. [lupuams kax
MPEACTABUTENb IIECTUWIEHHBIX TE€TEPOLMKIOB. OJIEKTPOHHOE CTPOEHHUE MOJEKYJbl MHPUIUHA.
OcHOBHbBIE CBOMCTBAa NMUPUAMHA, PEAKIMU 3aMEIICHUs] ¢ apoMatuyeckuM siapoMm. Ilpencrasnenue o0
MMHJ1a30J1€, TUPHUIUHE, TypUHE, TYPUHOBBIX U MTUPUMHUANHOBBIX OCHOBAHMSIX.

JdemoHcTpaumu.

1. OcHOBHBIE CBOMCTBAa aMUHOB.

2. KauecTBeHHBIE peaKIIMU HA aHWINH.

3. AHUJIMHOBBIE KPACUTEIIH.

4. O0Opa3Irel TeTEPOUKITMIECKIX COSTUHEHUH.

JlabopaTropHble onbIThbl. KauecTBEHHbIE peaKIuy HA aHUJIMH.

IIpakTyeckas padora Ne9. PenieHne 3KkCiepuMEHTANIBHBIX 33134 110 TeMe «A30TCOAEpIKaIINe
OpraHUYECKHE BEIIECTBAY.

Tema 6. Buonornyeckn akTuBHbIe BemecTBa (144)
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Xu p B KaKk crnokHbIE 3(PUPHI TIUIIEPHHA U BBICHIMX KapOOHOBBIX KUCIOT. OMBUICHUE KUPOB.
I'maporenusans »kupoB. Mblia Kak cOJIM BBICIIUX KapOOHOBBIX KUCIIOT.

Y ruaeBoasl. MoHo- u qucaxapuabl. OyHKIHUH YIJIEBOAOB. bruonorudeckas posib yriieBoJI0B.
['mroko3a — ¢usmdeckrue CBOMCTBA, IMHEHHAS U ITUKJIMYecKas GopMbl. Peakiinu rioko3bl (OKUCIEHNE
a30THOM KHUCIJIOTOW, BOCCTAHOBJIEHHE B LIECTHMATOMHBIN CIHUPT), KAUECTBEHHBIE PEAKLIMU Ha IJIIOKO3Y.
bpoxenue rmoko3bl. ®dpykro3a kak u3oMep INIOKO3bl. Pubo3za u nesokcupubosa. [lowamue o
2NIUKOZUOAX.

A m c a x a p m n b. Caxapo3a Kak IpEICTaBUTENb HEBOCCTAHABIUBAIOIIUX
nucaxapunioB. Manemosa u nakmosa, yeanobuosa. I'maponnus nucaxapunoB. [lomydyenue caxapa us
CaxapHOU CBEKJIBI.

I[Tonwucaxapugsl. Kpaxman, rukorex, nemnono3a. KauecTBeHHas peakuys Ha Kpaxmall.
I'maponus nomucaxapuuos.

HyxkneumnoBrekxuciaorT sl Hykneosunsl. Hykneornasl. HykinenHoBe KUCIOTBI Kak
npupoansie nosmmepsl. Ctpoenue JJTHK u PHK. ['uaponus HyKI€MHOBBIX KUCIIOT.

AMMUHOKUCIO T Bl Kak aMpOTEpHBIE coeMHEHHs. Peaknu ¢ KHCI0TaMu ¥ OCHOBAHHUSIMHU.
O6pazoBanue cinoxHbIX 3¢upoB. [lentuael. [lenTuanas cBs3b. AMUIHBIN XapakTep MENTHAHOU CBS3H.
I'maponns nentunos. benku. [lepBuynas, BTOpuyHas U TpeTHYHAs CTPYKTYphl OenkoB. KauecTBeHHBIE
peakiuu Ha OeJIKH.

JdemMoHCcTpaumu.

1. PacTBOpUMOCTb YITIEBOLOB B BOJE U ATAHOJIE.

2. KauecTBeHHbBIE PEAKIIMH HA [IIIOKO3Y.

3. OGpa31bl aMUHOKHUCIIOT.

JlabopaTopubie omnbIThl. 11. CpoiicTBa rmoko3bl. KauecTBeHHass peakuusi Ha TJIIOKO3Y.
Omnpenenenue Kpaxmaia B IpoJyKTax nuTtanus. 12. L{BeTHble peakiuu OeIKoB.

Koutpoabnas padora Ne 41mno0 TemMe «A30TcolepKamue W OHOJOTUYECKH aAKTHBHBIC
OpPraHUYECKUE BEIIECTBAY.

Tema 7. BoicokoMoJIeKy/IsIpHbIe cOeIMHEeHHs (44)

[TonsiTue O BBICOKOMOJEKYJISAPHBIX BemecTBax. lloaummepnsanuss M NOJMKOHACHCALMS Kak
METOJIbl ~ CO3JlaHUsl  IOJIMMEpOB.  OnacTtoMepbl.  [IpUpoAHBII W CHUHTETUYECKHMH  Kayuyk.
Cononumepusauus. CoBpeMeHHblE  IUIACTHKM  (MOJMATHIEH,  MOJUIPONMIEH,  MOJIUCTHPOI,
MOJUBUHWIXJIOPH, (TOPOIUIACT, MOJIMITHIIEHTEpeTanar, akpuiI-OyTaJueH-CTUPOJIBHBIA IUIACTHK,
nosukapOoHaTsl). [TpupoHble 1 cUHTETHYECKHE BOJIOKHA (0030D).

JMemoncTpanuu. 1. OO6pasnsl 1utactukoB. 2. Kommeknus BosiokoH. 3. [lonmukonaeHcarus
STUJICHIJIUKOJIS € Tepe(TaaeBOi KUCIOTOM.

JlabopaTopubie onbIThl. 13. OTHOIIEHHE CHHTETUYECKHX BOJOKOH K pPacTBOpaM KHUCIOT U
LIEJI0YEN.

IIpakTuyeckas padora Ne 10. Pacnio3HaBaHue M1acTUKOB.

IIpakTnyeckas padora Ne 11. Pacno3HaBaHHE BOJIOKOH.

11 kaacce

Tema 1. Hemeraminl (31u)

KnaccudukanvmsHeopraHuudecKHUXBeEIeCTB. DJIEMEHThl METaJIbl U HEMETaJLJIbI
U ux nonoxkenue B [leproanueckon cucreme.

B o 1 0o p o a. Ilonydenne, ¢pu3nvecKkue U XUMHUUYECKHE CBOMCTBA (pEaKIMU C METAJIaMU U
HEMeTaJulaMH, BOCCTAHOBJIEHUE OKCUJIOB U colield). ['uapuabl. ToMIMBHBIE SJIEMEHTHI.

['anoreH b. O0mas xapakTepucTuka NoArpynnsl. Gu3nyeckrne CBOWCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH U3MEHEHHUSI OKUCIUTEIbHOW aKTUBHOCTHU TaJIOT€HOB B COOTBETCTBUU C MX IMOJIOKEHUEM
B nepuoanyeckoit Tabmuiie. Ilopsaok BbITECHEHNUS TalOr€HOB U3 PacTBOPOB rajioreHu10B. OcoOeHHOCTH
xumun (ropa. Ximop — MONYYeHHE B TMPOMBIIUICHHOCTH W JIa0OpaTOpPHH, PEAKIMH C MeTaulaMd U
HeMeTaulaMu. B3aumoneicTBue xjopa ¢ BOJOM M pacTBOpaMM Iienodeil. KuciopoaHele COeIMHEHHUS
xJiopa. [ MImoXIOpUTEI, XJIOpAT U MEePXIOPAThl KaK TUMHYHBIE OKUCIUTENH. OCOOCHHOCTH XUMUU Opoma 1
noja. KauectBeHHas peakius Ha WoJ. ["aioreHoBo-

JIOpOAbl — TIOJIy4€HHE, KHCIIOTHbIE W BOCCTAaHOBHUTENbHBbIE CBOMCTBA. CoJisiHas KUCIOTAa U €€
conu. KauecTBeHHbIE peakliiy Ha rajlOreHH 1-HOHBI.



DONEeMEeHTHNOATPYN OB KHUCITODPoOAa OOmas XxapakTepucTUKa MOATPYIIIHL.
dusnueckrue CBOMCTBA MPOCTHIX BemecTB. O30H Kak ayIOTponmHas MOAM(PUKAIMS KHUCIOPOJaA.
[Tony4yenue o3oHa. O30H Kak okucauTeNb. [l03UTHBHAS U HEraTUBHAs POJIb 030HA B OKPYXKAIOIIEH cpere.
CpaBHeHHE CBOWMCTB 030HA M KuCiIopoja. Boxa m mepokcua BoIOpOAa KaK BOJOPOJHBIE COCAMHEHHUS
KHCIIOpOJla — CpaBHEHHUE CBOMCTB. [lepokcut Bogopoa Kak OKUCIUTENb U BOCCTA-

HoBuTenb. Ilepokcunpl meramioB. Cepa. Amnorponust cepbl. dusmueckne M XUMHYECKHE
CBOMCTBa cephbl (B3aUMOJEHCTBUE C METalNIaMH, KHUCJIOPOJOM, BOJOPOIOM, pacTBOpamH IIeJoueH,
KHCIOTaMU-oKucnuTeasiMi). CepoBoopol — MOJIy4YeHHe, KUCIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA.
Cynpouapl. CepHUCTBIN ra3 Kak KUCIOTHBIA OKcHA. OKHCIUTEIbHBIE U BOCCTAHOBHUTEIBHBIE CBOWCTBA
cepHucToro rasa. [lomyueHue cepHUCTOro raza B MPOMBILUIEHHOCTH U JJaboparopun. CepHUCTast KUCIOTa
u ee comu. Cepublit anrunpua. CepHast kuciaora. CBOWCTBa KOHIEHTPHUPOBAHHOM U pa30aBIeHHON CepHON
KUCIOTHI. JlelicTBHe KOHIIEHTPUPOBAHHOM CEPHOI KHCIOTHI Ha caxap, METaJUIbl, HEMETAJIJIbl, CYIb(pUIbL.
Tepmuueckasi ycTOWYMBOCTh CyibdaToB. KadecTBeHHass peakiusi Ha CEpHYIO KHCIOTYy H €€
comu. Tuocepnas kucioma u muocyivgameol.

A3o0TuHerocoenuHEeHH A DISMEHTh NOArpynmnsl azora. OOmas xapakTepucTHKa
noarpynnsl. PU3WYecKue CBOMCTBA MPOCTHIX BemiecTB. CTpoeHHe MOJEKysbl a3ora. dusmyeckue u
XHUMHAYECKHe CcBoiicTBa as3ora. llomydeHue a3oTa B NPOMBINUIEHHOCTH W Jabopartopuu. Hutpumbl.
AMMHaK — ero mnoilyueHue, (U3MYecKue M XUMHYecKue cBoiicTBa. OCHOBHBIE CBOICTBA BOJHBIX
pactBopoB ammmaka. Comu ammonusi. IloBenenuwe coseii aMMOHHWSI TIPH HarpeBaHWU. AMMHAK Kak
BoccTaHoBUTeNb. [IpumeHenne ammuaka. Okcuapl a3oTa, Ux noilydeHue u cBoiictBa. Oxcua azota(l).
Oxucnenue oxcuaa azota(ll) xkucnopogom. Jumepuzanus okcuna aszora(lV). Asorucras xuciora u ee
comu. HUTpUTHI Kak OKUCIUTENN U BOCCTAHOBUTENU. A30THAs KHCIOTa — (DU3MYECKHE M XUMUYECKUE
cBOMcTBa, mojyyeHue. OTHOILIEHHWE Aa30THOM KHUCIOTHl K METaulaM M HEeMeTajulaM. 3aBUCHUMOCTb
MPOJYKTa BOCCTAHOBJIEHHUS a30THOM KHCIOTHI OT AKTUBHOCTH METalUla W KOHIIEHTPAI[MH KHCIOTHI.
Tepmuueckas ycTOWYUBOCTb HUTPATOB.

dochopuerocoenuHeHH 1. Amorponus ¢pochopa. XUMHUESCKHE CBOMCTBA docdopa
(peakmuu ¢ KUCIOPOIOM, TaIOTEHAMHU, METaNIAMH, CII0)KHBIMH BEIIECTBAMU -OKHCIUTEISIMHU, IIET0YaMH ).
[Tonyuenne u npumenenue ¢ocdopa. docdopueiii anruapua. OprodocopHas u MmeradocopHas
KHUCJIOTHI ¥ uX conn. KaduecTBeHHas peakuus Ha opTodochatsl. Pasznodcerue opmoghoc@hopHoll Kuciomul.
Iupogocgopnas kucioma u nupogocpamor. Dochunpl. Dochun. Xropuovt gocpopa. Oxcuo
gocgopa(lll), pocopucmasn kucroma u ee conu.

Y roaep o a Amnorponus yriaepoma. CpaBHEHHE CTPOCHMSI M CBOMCTB Trpadura M ammasa.
dynuepeH Kak HOBasi MoJieKyJsipHas ¢opma yriepona. I'paden kak MoHOcHoi rpaduta. YriaepoaHbie
HAHOTPYOKU. YTONb. AKTHBHUPOBAaHHBIA yroib. AxcopOuus. Xumudeckue cBoicTBa yris. KapOuasl.
I'maponms kapOua KameIus 1 Kapouaa amroMuaust. KapOuabpl mepexoIHbIX METAIOB KaK CBEPXIIPOYHEIE
Matepuanbl. Okcunabl yriaepoaa. OOpa3zoBaHHe yrapHOTO raza MpU HEMOJHOM CrOpaHUH yrisl. YTONlb U
yrapHblii ra3 Kak BoccTaHOBUTENU. Peakius yrapHoro rasa c paciiaBamu mienodeid. Cunres GpopmMuaron
U OKcajaToB. YTJIEKHCIBIM Ta3. YronbHas kuciaota U ee conu. [loBeieHwe CpeqHUX M KHUCIBIX
KapOOHATOB MpPHU HarpeBaHUU.

K p e m H u ii. CBolicTBa MpocTOro BelmiecTBa. Peakiuu ¢ XJI0poMm, KHCIOPOJIOM, PacTBOPaMH
menoveir. OKCHI KpeMHHUST B TPHPOJEe W TexHUKe. KpemMHHeBble KHCIOTHI M WX coiu. [maponus
cunukaToB. CuiaH — BOJOPOAHOE COETMHEHUE KPEMHUSI.

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

Jemoncrpanuu. 1. 'openne Bonopona. 2. Ilomyuenue xiopa (ombIT B mpobupke). 3. OnbITH ¢
OpomMHO# BOjoM. 4. OKUCIUTENBHBIE CBOMCTBA pacTBOpa rumnoxjoputa HaTpus. 5. [lnaBnenue cepel. 6.
I'openue cepol B kuciopone. 7. BzaumopeiictBue xenesa ¢ cepoid. 8. I'openue cepoBomopona. 9.
Ocaxnenne cynpdumoB. 10. CoiictBa cepHucroro raza. 11. JlelicTBe KOHIICHTPUPOBAHHOW CEPHOU
KHCIIOTHI Ha MeAb U caxaposy. 12. PactBopenune ammuaka B Bone. 13. OCHOBHBIE CBOWCTBa pacTBOpa
amMmuaka. 14. Karanutnueckoe okucienue ammuaka. 15. [lomydaenne okcuna azora(ll) u ero okucienue
Ha Bo3ayxe. 16. JleiictBue a30THOM KuCIOTHl Ha Meab. 17. Topenme docdopa B kucmopoxe. 18.
[IpeBpamenune kpacHoro ¢ocdopa B Oenblii m ero cBeueHue B TemHOTe. 19. BzaumoneiictBue
dochoproro anruapuna c Bonoi. 20. O6pasisl rpadura, anmmasza, kpeMuus. 21. 'operue yrapHoro rasa.
22. Tymenue niaaMeHH yriaeKuciabM ra3oM. 23. Pasnoxenue mpamopa.

JlaGoparopubie onbIThl. 1. [Tonydyenue xynopa u u3ydeHue ero CBOMCTB. 2. O3HAKOMIJIEHUE CO
CBOMCTBaMH XJOpcoaepkammx otOenuBaTeneil. KadecTBeHHas peakius Ha TalOT€HUI-HOHBL. 3.



CpoiictBa Opoma, noma M ux cojeil. PasnokeHue mepokcuga Bojgopona. OKHCICHHE HOAWU[-MOHOB
MEPOKCUIOM BOJOPOJIa B KUCIOM cpene. 4. M3yueHne CBOMCTB CEpHOM KUCIIOTHI U €€ conel. 5. 3yuenue
CBOWCTB BOJIHOTO pacTBopa amMmmuaka. 6. CBoiictBa coineil ammonus. KauectBeHHas peakius Ha ¢ocdar-
noH. 7. KauecTBeHHas peakius Ha KapOoHaT-woOH. PasznokeHue ruapokapOoHaTa Hatpus. 8. McneiTanue
pacTBopa CHIIMKaTa HATpUsl HHAUKATOPOM. 9. O3HakoMIIeHHE ¢ 00pa3liaMu MPUPOJAHBIX CHIIMKATOB.

IIpakTnyeckas padora Nel. [lonyuenue Bogopoaa.

IIpakTnyeckas padora Ne 2. [losnydyeHne XJ1I0poBOIOPOAA U COJISTHON KUCIIOTHI.

IpakTnyeckas padora Ne 3. [losryyeHre aMmmuaka v U3y4eHHUE €ro CBOMCTB.

IIpakTyeckas padora Ned. [lonydyeHue yriaekuciaoro rasa.

IIpakTnyeckas padora Ne 5. BeinosiHeHHE SKCIIEpUMEHTAIBHBIX 33724 110 Teme «Hemerauby.

KonTpouabsnas padora Nel o reme «Hemeramibiy.

Tema 2. Metasuibl (304)

Obmuito630ponTeMeHTOB—METadio B. CBOHCTBA MPOCTHIX BEIIECTB-METAIIJIOB.
Mertannnueckue kpuctaminiyeckue pemerky. CriaBpl. XapakTepUCcTHKa Hanbojiee U3BECTHBIX CILIABOB.
[Tonyyenue u npUMEHEHUE METAIIOB.

MlemouHB €MeETadddbl— 00las XapaKTEePUCTHKA MOATPYIIIbI, XapaKTepPHbIE PEaKIUU
HaTpus U Kanus. CBoiicTBa 1IeI0YHbIX MeTaiuioB. [lonydenue mienounsix MetamioB. Coja v €Ki

HaTp — BaXXHEHIIME COEAMHEHUs HATpusA. bepwinuii, MarHui, 1EI0YHO3EMEIbHbIE METaJUIbl.
Marnuii u KajnpImid, WX oOIIas XapaKTepUCTHKAa HAa OCHOBE mojoxkeHus B Ilepmonmmyeckoil cucreme
sanementoB J[. . MenneneeBa u crpoenusi atomoB. [lonydyenue, pusndeckue U XMMHUYECKHE CBOWCTBA,
NPUMEHEHHE MAarHusl, KaJIbLUs U UX COCTUHEHHHA. AMMOTEPHOCTh OKCHIA W THUAPOKCHIA OCpPUILIHSL.
XKectkocth BOAbl W cmocoObl  ee  ycTpaHeHusa. Okpacka TIUJIaMEHH COJISIMH — UIENIOYHBIX U
LIEJI0YHO3EMEIIbHBIX METAJUIOB.

A 10 M u H U i PacnpoctpaneHHOCTh B mpHpoje, GU3NYECKHEe UM XUMHUYECKHE CBONCTBA
(OTHOIIEHHE K KUCIOPOY, TaJIOTeHaM, PacTBOpaM KHUCIOT W IIEI0YeH, amoMoTepmus). AM(OTepHOCTh
okcuaa U rugpokcuaa amoMunus. Conm amomunus. [lonHoe pasnoxeHue BOAOW COJIEH alFOMUHHUS CO
Cla0bIMH JIByXOCHOBHBIMH KHCJIOTaMH. AJIIOMHHATBI B TBEpAOM BHIEC M B pacTBope. llpmmenenue
amomMuHus. CoeOuneHus antoMUHUSA 8 HUSUUX CIENeHsX OKUCIEHUS.

OnoBowucBUHE . Puznyeckue U XMMHUUECKHE CBOWCTBA (pEaklUMU C KHUCIOPOAOM,
kucnoramu), npumeHenue. Comnu onosa(ll) u ceunma(ll). CBUHIIOBBIN aKKyMYIISITOD.

MeTannbnoOodHBXTOOATpYH N OcoOEHHOCTH CTPOSHHSI aTOMOB MEPEXOIHBIX
METAJIJIOB.

X p o M. ®Ousnyeckue CBOWCTBA, XMMHYECKHE CBOWCTBA (OTHOIIEHHWE K BOJSHOMY Tapy,
KHUCJIOPOAY, XJIOpY, pacTBOpaM KHCIOT). M3MeHeHne OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX U KHUCIOTHO-
OCHOBHBIX CBOMCTB OKCHJOB M THUIPOKCHUIOB XpoMa C POCTOM CTEHEHH OKUCIEeHHs. AMoTepHbIe
cBoiictBa okcuaa u ruapokcuga xpoma(lll). Oxucnenue comeit xpoma(lll) B xpomatsl. B3aumusbie
MIEPEX0/Ibl XPOMATOB U JUXPOMATOB. XpOMaThl U TUXPOMAThl KaK OKUCIUTEIH.

Ma pr aHen — Qu3nueckue U XUMUYECKHE CBOWCTBA (OTHOLIEHHWE K KHCIOPOIY, XJIOpY,
pactBopam kuciot). Oxkcua mapranna(lV) kak okucnutens u katanu3atop. [lepmanraHaT kaaus Kak

okucnurtensb. Maneanam(VI) kanus u eco ceoticmaa.

K e n e 3 0. Haxoxaenue B npupoje. 3Ha4eHHE Keje3a s oprannu3mMa denoBeka. Ousudeckue
cBoiicTBa jxene3a. CriaBbl XKene3a € yriepoJoM. XHMHYECKHe CBOMCTBA »eye3a (B3auMojeiicTBue ¢
KHCIIOPOJIOM, XJIOPOM, CEpPOM, yIjIeM, KUCIOTaMH, pacTBopamu cosei). CpaBHEHHE KUCIOTHO-OCHOBHBIX
U OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX CBOWMCTB Tupokcua xemne3a(ll) u ruapokcuna xenesa(lll). Comu
xene3a(ll) u xxeneza(Ill). Meroas mepeBoa comneit xene3a(ll) B

conu kene3a(lll) u obparno. OxucnurensHbie cBolicTBa coenunenuid xene3a(lll) B peakmusax c
BOCCTAHOBUTEISIMH (MOAMIOM, Menbio). L{nanuaHble KOMIUIEKCHl kene3a. KadecTBeHHbIE peakiu Ha
nonsl xene3a(ll) u (II0).

Me n ». Haxoxnaenue B mpupoge. Ousmdeckne M XUMHUUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
KHUCIOPOAOM, XJIOpoM, cepol, kucinoramu-okuciurensmu). Comm  meau(ll). Mennsiit  kymopoc.
Ammuakatel Meau(l) u meau(Il). Tlonyuenue oxcuaa meau(l) BoccranoBnenuem ruapokcuga mMeau(ll)
[JIFOKO30M.

Cepe 6 p o ODusnueckne M XUMHUECKHE CBOMCTBA (B3aMMOJICHCTBHE C CEpOMH, XJIOPOM,
KHCJIOTaMU-OKucTuTesiMu ). OcakeHne okcuaa cepedpa Mpu IEHCTBUM IIETOYM HAa COJU cepedpa.
AmMMmuakatsl cepeOpa kak okuciutenu. KauecTBenHas peakiys Ha HOHBI cepedpa.



3 01a 0T 0. Puznyueckue U XMMHUYECKUE CBOMCTBA (B3aMMOJEICTBHE C XJOPOM, «IIapCKOM
BOJKOI». CrIOCOOBI BBIZICTICHHUS 30J10Ta U3 30JI0TOHOCHOU TTOPO/IBI.

Il u v k. Pus3nUecKne W XMMHYECKHUE CBOWMCTBA (B3aUMOJICHCTBUE C TallOTEHAMU, KHCIOPOIOM,
CepoM, paCTBOpAMH KHUCJIOT U IIeNI0o4ei ). AM(POTEpHOCTh OKCHA M TUIPOKCHIA IIMHKA.

P 1ty 1 5. [Ipeacrasienue o CBOMCTBAX PTYTU U €€ COCIUHECHUSIX.

Hemoncrpaumu. 1. Komiexkuuss meramnoB. 2. Kosekuuss muHepanoB u pya. 3. Komnekmus
«Amomunuity. 4. Komneknusa «Kenezo u ero craBel» 5. B3aumoneiictBue HaTpusi ¢ BOAOH. 6.
OxkpammBaHue IJJAMEHU COJIIMM IIEJIOYHBIX M IIEJOYHO3EMENIbHBIX METAJIOB. 7. B3aumopnelictBue
Kanpuus ¢ BopoH. 8. IlmaBnenue amomuHusa. 9. BsaumopneiicTBue amoMuHus co wenoubto. 10.
B3anMogeiicTBue Xpoma C CONSHOM KHCIOTOM Oe3 moctyma Bosnyxa. 11. OcaxaeHue TUIpOKCHAA
xpoma(Ill) u okucnenue ero nepokcuI0M Boopoaa. 12. B3anMHble nepexopl XpoOMaToB U TUXPOMATOB.
13. Pasznoxenue nuxpomara ammoHus. 14. Amomotepmus. 15. Ocaxaenue rumpokcuaa sxenesa(lll) u
OKHCJICHHE €To Ha Bo3nyxe. 16. Brinenenue cepedpa u3 ero coleit 1eicTBUEM MEIH.

JlaGoparopubie onbIThl. 10. OkpammBaHue MIaMEHH COCAMHEHUSIMU IIETOYHBIX METauioB. 11.
O3HakOMJIEHME C MHHEpAJlaMHd M Ba)KHEHIIMMH COEAMHEHUSMM ILIENOYHbIX MeTamwioB. 12. CpoiicTBa
COEIMHEHMH MIEIOYHBIX MeTaIUTOB. 13. OkpalinBaHue IIAMEHH COJIIMM ILEJI0YHO3EMEbHBIX METaJUIOB.
14. CpolictBa MarHus u ero coeauHeHuit. 15. CpoiictBa coeauHenuit kanbius. 16.)Kectkocts Boabl. 17.
BiaumopeiictBue amoMuHHS € KHCIOTaMH U mienodyamu. 18. AmdoTepHble CBOHCTBA THIPOKCHIA
amomunus. 19. Ceoticmea onosa, ceunya u ux coedunenuti. 20. CpoiictBa cozneit xpoma. 21. CpoiicTBa
Maprasia 1 ero coeiuHenuil. 22. Mzyyenne munepanon xenesa. 23. CpolicTBa xene3a. KauecTBeHHbIE
peakuuu Ha MoHbI xene3a. [lonyuenue okcuma meau(l). 24. CoiicTBa MeaH, €€ CIUIaBOB U COCTUHEHUHN.
25. CBoiicTBa IIMHKA U €0 COEIUHEHUIA.

IIpakTnyeckas padora Ne6. [lonydenne roppkoii cosm (CeMHUBOJHOTO Cyib(ara MarHus).

IIpakTuyeckas padora Ne 7. [lonyueHue airoMOKaIMEBbIX KBACLIOB.

IIpakTuyeckass padora Ne8. BrimosHeHHe SKCHEPUMEHTAIBHBIX 3a1ad 1Mo Teme «MeTrauibl
[JIABHBIX MOATPYIIID.

IIpakTuyeckas pa6ora Ne9. [lonyyeHue MmeHOTO Kymopoca.

IpakTuyeckas padora Nel0. [lonydyeHue xene3HOro Kyrnopoca.

IIpakTuyeckas padora Ne 11. BeimonHeHue sKCEepUMEHTANBHBIX 3a7ad Mo Teme «MeTaibl
MOOOYHBIX MOATPYIII.

Kountpoasnas padora Ne 2 no teme «MeTasiby.

Tema 3. Ctpoenue atoma. XumMuveckas cBsi3b (84)

CtpoeHnueartoMa Hyxmunel. M3oTonsl. Tunsl paaguoakTuBHOro pacnaja. TepMosaepHbIi
cunTe3. [lomydyeHre HOBBIX AeMeHTOB. SaepHbie peakiuu. CTpoeHHE SJIEKTPOHHBIX 000JI0UYEK aTOMOB.
[IpencraBnenne o kBaHTOBOM MexaHuke. KBaHTOBble uymcia. AToMmHble opOutanu. Pamumyc atoma.
DNEeKTpOOTPULIATETbHOCTD.

XUMHUYECKasCB4A3b. Bunbl XumMuuecko cBsizu. KoBajeHTHasI CBS3b U €€ XapaKTePUCTUKH
(nmuHA CBSI3U, MOJSPHOCTD, MOJISIPU3YEMOCTh, KPATHOCTH CBSI3U). MloHHAs CBsi3b. MeTalndeckast CBSI3b.

CtpoeHnuetTBepabl X Te i Kpucrtammmdeckue u aMopdHbie Tena. TUIBI KPUCTATUTMUYECKUX
pPELIETOK METAINIOB U MOHHBIX COEIMHEHUI. MeXMONeKyIIpHbIE B3aUMOAeiCTBYs. BonopoiHas cBs3b.

JMemoncrpanun. 1. Kpucramnmaeckue pemerku. 2. Monenu MOJIeKyI.

Tema 4. OcHOBHBbIE 3aKOHOMEPHOCTH NMPOTEeKAHUA XUMHYECKUX peakumii (174)

TennoBoinodppPpekTXUMMUYIECKOHNDPEaKIUI U U DHIOTEPMUUECKUE U
sK30TepMHuUeckue peakimu. 3akoH ['ecca. TernoTta oOpa3oBanus BemecTBa. DHeprus cBsa3u. [lonstue 06
sHTanbnuu. Ilonarue o0 sHTponuu. Bropoii 3akoH TepmoauHamuku. DHeprus ['mO6ca m kputepuun
CaMOMPOU3BOJIBHOCTH XUMUYECKOIN peaKIuu.

CKOPOCTHhXHMMHUUYECKHUXPEaAaKIHUU e 3aBUCUMOCTh OT MPUPOJIBI pPEarupyromnx
BEILIECTB, KOHIUEHTpAI[MUd PEareHTOB, TEMIIEpaTyphbl, HAIMYUs KaTalu3aTopa, IJIOIMIAAd MOBEPXHOCTH
pearupyromux BeulecTB. 3akoH nedcTByromux Macc. IIpasmio Bant-I'odda. Tlonstue o6 sHepruun
aKTUBALlMU U 00 dHEepreTudeckoM npoduie peakiuu. [ OMOreHHBI U reTeporeHHbIi Katanus. [Ipumepsr
KaTAIUTUYECKUX TMPOIECCOB B TEXHUKE M B JKUBBIX oOpraHu3max. MepMeHTh KaK OHOJOTUYECKHE
KaTaJlu3aTopHI.

Ob6patumbiepeacknuu Xumuueckoe paBHoBecue. [Ipunmumn Jle Illarense. Koncranta
paBHOBecus. PaBHoBecue B pactBopax. KoncranTtel aucconmanuu. Pacuer pH pacTBOpoB CHIIBHBIX
KUCJIOT U 1ienouelt. [Ipouszsedenue pacmeopumocmu.



PasnakxtTuBsHocTuUuMETanao B. [IoHaTHe 0 CTaHAAPTHOM 3JIEKTPOJHOM IOTEHLIMAJIE U
UIEKTPOABIDKYLIEH Ccuile peakuuu. XHMHYECKHME HWCTOYHMKHM TOKA: TalbBAHUYECKHE DIIEMEHTHI,
aKKyMyJIITOPbl W TOIUIMBHBIE  OJIEMEHTBHI. JJEKTPOJIM3  PACIIaBOB U BOJHBIX  PacTBOPOB
JIEKTPOJIUTOB. 3aKOHbL INEKMPOIU3A.

JemMoHcTpanuu. 1. DK30TepMUUECKHE U 3HIOTEPMUUECKHE XUMUYECKUE peakuuu. 2. Temnossle
SIBJICHUSI IPH PACTBOPEHUHU CEPHOM KHMCIIOTHl U aMMHAYHON CEJIUTPBI. 3. 3aBUCMMOCTbh CKOPOCTH PEaKIUH
OT IPUPOJbI BEUIECTB Ha IPUMEPE B3aUMOJECHCTBUS PACTBOPOB pA3JIMYHBIX KHCIOT OJMHAKOBOM
KOHIIEHTPAaLMU C OAMHAKOBBIMU KYyCOUYKaMH (IpaHylaMH) LUHKAa U OAMHAKOBBIX KYCOYKOB pa3HbIX
METaJIJIOB (MarHusi, LIMHKA, JKeJle3a) C pacTBOPOM COJITHOM KHUCIOTHL. 4. B3aumonelicTBue pacTBOpOB
CEepHOM KHCIIOTBl C PacTBOpPaMHU THOCYJb(paTa HATPHUs Pa3IMYHOW KOHIEHTpAalMU U TeMIepaTypshl. 5.
Pa3znoxxeHne mnepokcuga BOJOpOJAa C IOMOILIBIO HEOPraHMYECKMX KaTall3aToOpOB U NPUPOIHBIX
00BEKTOB, COZIEPIKAILUX KaTanasy.

JlabopaTopHbie onbIThl. PakTOphI, BIUSIOLIME HAa B3aMMOJACHCTBUE METAUla C pPacTBOpaMU
kucaoT. CMelleHHe XHMMHUYECKOrO paBHOBECUS IPU YBEIMYEHHM KOHIEHTpAllUd pEareHToB U
poaykToB.26. Karanutuueckoe pa3iokeHue MepoKkcuia BoAopoaa

IIpakTnyeckas padora Nel2. CKopocTh XUMHUYECKON PEAKIUU.

IIpakTnyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoabsnas padora Ne3. TeopeTuyeckue OCHOBBI XUMHUU.

Tema 5. Xumuueckas TexHosorus (74)

OCHOBHBIENPUHIOUNBIXUMUYECKONHTEeXHONOTUMN. [Ipou3BoacTBOCEpH
O i K ¥ CJI O T bl KOHTAKTHBIM CITIOCOOOM. XuMu3M mporiecca. CoIpbe ISl POU3BOICTBA CEP-

HOMU KUCJIOTHI. TeXHOIOrMuecKas cxema Mpouecca, IpoLecchl U armnapaThl.

[lpouszBoacTBOAaMMH aK a XuMu3M mnpouecca. OnpeneneHue ONTUMAIbHBIX YCIOBUM
npoBeeHus peakiuu. [TpuHIUN HUPKYISLKN U €r0 peanu3anus B TEXHOJIOIMYECKON cXeMe.

Metannypru s YepHas meramnyprus. JloMeHHBIH niporiecc (CbIpbe, YCTPOUCTBO JOMEHHON
Ie4u, XuMHU3M Ipotecca). [Ipou3BoaCTBO cTany B KUCIOPOAHOM KOHBEPTEPE U B AJIEKTPOIIECUaX.

OpranuueckuicuHTe3. Cunmesvl Ha ocHose cunme3-2a3a. IIpon3BoCTBO MeTaHOJIA.

Okosorus u npobieMa oXpaHbl OKpyXKarollei cpeibl. 3eeHas XUMUSL.

JemoncTrpanuu. 1. Cpipbe ISl MPOU3BOJACTBA CEPHOM KHUCIOTHI. 2. Mojenb KUISIIETO CiOS.
3.Kene3nas pyna. 4. O6pasibl CIIaBOB KeJe3a.

Tema 6. Xumus B ObITY M Ha c1yxk0e odomecTBa (94)

Xumus nmuuy. Kupbl, Genku, yriieBojabl, BUTaMHUHbI. [IuiieBble 100aBKH, UX KiacCH(pUKaILUS.
3anperieHHble U pa3pellieHHble MulleBble N00aBkU. JlekapcTBeHHbIE cpeacTBa. Kpacku M NMUTMEHTHI.
[TpuHIMOBl OKpalMBaHUS TKaHeW. Xumus B crpoutenbcTBe. LlemeHnt, 6eroH. CTeksio M KepaMmuKa.
TpagunuoHHBIE M COBpPEMEHHbIE Kepamuueckue MmaTtepuaibl. CBepxmpoBojisiias kepamuka. bolToBas
xumus. OtOenuBaromue CpeAcTBa. XHUMHUS B CEIbCKOM XO3sAHCTBE. MHCEKTHUIMIBI M TECTUIHBI.
Cpenctia 3amuthl pacteHuid. PenemienTsl. OcOOEHHOCTH COBpEMEHHOW HayKU. MeTo10J10TUsl HayYHOTO
uccnenoBanus. Ilpogeccus xumuxa. Mamemamuueckas xumus.

[Touck xumuueckoit nuundopmanuuu. Paboma c 6azamu OaHHbIX.

JNemoncrpanuu. 1. IIumessie kpacurenu. 2. Kpamenue tkaneit. 3. OtGenuBanue TkaHel. 4.
Kepamuueckue matepuainsl. 5. [[Betnble cTekia. 6. Komnekuust « TomimBo u ero BUABI».

JlabopaTopHbie ONbITHL. 27. 3HAKOMCTBO C€ MOIOUIMMH CPEICTBaMHU. 3HAKOMCTBO C
otOenuBaromuMu cpenctsamu. 28. Kieu. 29. 3HaKOMCTBO ¢ MUHEpAIbHBIMU yIOOPEHUSIMH U U3yUYEHHE
UX CBOMCTB.

KonTpoubnas pa6ora Ne 4. lTorosast KoHTpoabHas padorTa.

TemaTnuyeckoe NIIAHNPOBaAHUE

¢ yueToM padodeii nporpaMmmbl BocniuTaHus (MoayJisi «lIIkoJabHBIH yPOK»)

10 kaacc

Ne i/ | HasBanwme pasnena, Tembl | Komude | JlesiTeIbHOCTb y4UTeJIsl € y4eTOM NPOrPaMMbl BOCIIMTAHHS
CTBO (moayns «lLIkoabHBIN YPOK»)
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[ToOyxnenue 00yJaromuxcst COOMI0AaTh Ha YPOKE HOPMBI
TIOBEJICHUS, TIPaBHiIa OOIIEHHSI CO CBEPCTHUKAMH H
MearoraMu, COOTBETCTBYIONIUE YKIIATy IITKOJEI,
YCTaHOBJICHUE | TIOJJIEPIKKa TOOpoKenaTebHOH atMoc(hephl.

OCHOBHBIE TTOHATHUS
OPraHU4YeCKOW XUMHUHU

13

[MoOyxnenue oOydalOmIMXCsl CIyIIaTb M aHaJIU3HPOBAThH
BBICTYIUICHUI CBOMX TOBapHILeil, YTO IMO3BOJSIET Pa3BUBAThH
pEUEBYIO KYJIBTYpY, 3HATH KYJIBTYPY CBOETO HApOJa, CBOETO
Kpasi, OCHOBBI KYJBTYPHOTO Haciemusi HapoioB Poccum u
YeJI0BEYECTBa, HCIBITHIBATH YyBCTBO YBAKEHUS K PYCCKOMY H
POIHOMY  SI3BIKY, JIHTEpaType, KyJIbTYpHOMY HACJICIHIO
MHOTOHAIMOHATBHOTO Hapoaa Poccnu

YcraHoBIeHHE TOBEPUTENBHBIX OTHOILICHHN MEXKAY
YUUTEJIEM U €T0 YYCHUKaMH, CIIOCOOCTBYIOIIUX O3UTHBHOMY
BOCHPHUATHIO yUAIIUXCsI TPEOOBAHMA U TIPOCHO YUUTENS depe3

JKUBOH JTMAJIOT, IPUBJICUCHNE UX BHUMAaHUA K 00CyKIaeMoil Ha
ypoke HHPOPMALIUH, aKTHBU3AIIUIO X [T03HABATEIILHON
JIeSITeITbHOCTH
[ToOyxmenue oOyJaromuxcs U3ydaTh OKPYKAIONIII MU,
aHaJIM3UPOBATh, CPABHUBATH, 0000INATh, POBOAUTH AaHAJIOTHH,
KIaccu(UIMPOBATH, BBIJICNATH NIABHOE U3 TEKCTA,
BUjicoMaTepraa, GopMyIHpPOBATh [IEIH O3HABATEIHHOM
JIESATSIILHOCTH, ONPECSNIATh IPo0JieMy, UCKaTh HanboJee

3¢ PEKTUBHBIEC IYTH €€ PEIICHHS, YTO TTO3BOJISIET

apryMEHTHPOBAHO OTCTAUBATH CBOIO TOYKY 3PEHHUSI, IOJIBOIUTh
UTOT JICSITEIbHOCTH, OIICHUBATH CBOW TPY/I.

YrneBo1opoasl

25

[IpumMeHeHne HHTEPaKTUBHBIX GopM yueOHOH paboThL,
JUCKYCCHH, KOHCTPYKTUBHOTO IUAJIOTa, Pa3BUBAIOIINX
yYMEHHE NPABUIIFHO BBICTPAUBATh B3aHMOOTHOILICHHUS C
JIO/IbMH,
paspeniath KOHQINKTHBIC CUTYalll{, YYUTHIBATh U TIPUHUMATD
MHEHHE ONTOHEHTa, YP(EKTUBHO COTPYIHHYATH CO
CBEPCTHHKAMH U YIUTEIIEM.

[IpumMeHeHne Ha ypoKe HHTEPAKTHBHBIX (GOPM PabOTHI

yYaIUXCS: MHTEIUICKTYaIbHBIX UTP, AUCKYCCHH, TPYIIIOBOI
paboThl U paboTHI B Mapax, KOTOPHIE MOBBIIIAIOT
MO3HABaTENFHYI0 MOTHBAIIMIO, TAIOT BO3MOXXHOCTh 00peTaTh
OITBIT BEJCHUSI KOHCTPYKTHBHOTO TMAJIOTa, y4aT KOMaHJHOH
paboTe 1 B3aMMOJICHCTBUIO C APYTHUMHU 00YHaIOIIMUCS.

[MToOy>xaeHune 00yJaronmxcst K CaMOCTOSTEIIEHOMY
YTEHHUIO U 00CYKJCHHIO TIOyUeHHOH , HH(opMaIuy,
BBITIOJIHEHHE TPAKTHYECKHX 3aJIJaHHI; TIOUCK B 00CYKJICHHE
MaTepuaoB B ceT MHTepHET, penieHne CUTYallMOHHBIX H
MPaKTUKO-OPUECHTUPOBAHHBIX 33/]1a4, MPOBEJICHHE
AKCIIEPUMEHTOB M OTBITOB, O3BOJISFOLIMX TPUOOPECTH
HaBBIKH CAMOCTOSITEIIEHOTO PEIICHUS TEOPETHIECKON
MPO0OJIEMbI, TCHEPUPOBAHMS U O(POPMIICHHUS COOCTBEHHBIX
uzeH, yBaXKUTEILHOTO OTHOILICHHS K UY>KUM HICSIM,
MyOJIMYHOTO BHICTYIUICHUS, ApTYMEHTUPOBAHHS U
OTCTaMBaHUS CBOEH TOUKH 3PCHHS.

Kucnoponconep:xarne
OpraHUYEeCcKHe
COCIMHEHUS

19

[IpuBreuenrie BHUMaHUS 00YJaIOMNXCS K IEHHOCTHOMY
aCHEeKTy N3y4aeMBbIX Ha ypOKax NMPEIMETOB U SBJIEHHM, 4TO
JIaeT BO3MO>KHOCTb IOHUMATh YyUYaIlUMUCS CYIIECTBYIOIINE B
o011ecTBe MOpaIbHBIE HOPMBI, CTOCOOHOCTH OIIEHUBATH CBOH
JIEHCTBUSL, PA3BUTHIO YMEHUS COIIEPEKHUBATh, BUAETH, B UEM
HYX/1aeTcs OJM3KUH YellOBEeK WIIH COOECEHUK, YMEHUE




HPOCUTH M MPEUIaraTh MOMOIIIb, SMOIIMOHAIBEHO
MOJ/ICP>KUBATh APY3€H, OLIEHUBATh CBOU BOSMOXKHOCTH U
HaKJIOHHOCTH JUIsI OTIPEICIICHUS )KU3HEHHOTO Ty TH.
[ToOyxaeHne obydarommxcs U3ydaTh OKPYKAIOIIHNA MUD,
aHaTM3UPOBATh, CPABHUBATH, 0000IATh, IPOBOAUTE AHAIOTHH,
KJaccu(pUIUPOBATH, BHIACISATH [NIABHOE U3 TEKCTA,
BUleOMaTepuaia, GopMyIHpOBATH LIEJIN TIO3HABATEIEHOM
JeSTEeTBHOCTH, OTPEIENATh MPO0JIeMy, HCKaTh Hanboee
3¢ PEeKTUBHBIEC MYTH €€ PEIICHHS, YTO MO3BOJISAET
apryMEHTHPOBAHO OTCTAMBATh CBOIO TOUKY 3PEHHS, ITOIBOUTH
UTOT JICSTENbHOCTH, OIICHUBATh CBOHM TPY/I.

A30T- 1
CepoCoIepIKaIIHe
COCIIMHEHUS

[ToGOy>xaeHue 00yUyaroMXcs CaMOCTOSTENbHO paboTaTh C
TEKCTOM B yueOHUKE, HAyIHO-
HOMYJIIPHON JTUTEPATyphl, OTOMPaTh MaTepHall U3 HECKOIBKHX
WCTOYHHUKOB, BBIMOJHSITH YHPAXKHEHHsI [0 Pa3rpaHUuCHUIO
TIOHSATHH, UCIIOJB30BATh H3MEPHUTENbHBIE TPHOOPHI, CTABUTH
OIIBITHI, BEIITOJHATH JIAOOPATOPHBIE M MPAKTHIECKUE PAOOTEHI,
pa3BHBAIOIINE O3HABATEIbHBIE HHTEPECH], aKTHUBHOCTD,
WHHUIIMATHBHOCTS, TI0O03HATENBHOCT M CAMOCTOSITEIBHOCTD B
IIO3HaHUU

[ToOyxneHne odyJaromuxcs CIyIaTh U aHATU3UPOBATh
BI)ICTYHJ'ICHI/II\/'I CBOHUX TOBapHHlCﬁ, YTO IMMO3BOJIACT pa3BUBATh
peUeByIO KyIbTypy, 3HaTh KYJIbTYPYy CBOETrO Hapoja, CBOEro
Kpasi, OCHOBHI KyJIbTYpPHOT'O Hacyeaus: HapoaoB Poccuu n
YeJI0BEUECTBA, HCIBITHIBATh YYBCTBO YBAKEHHS K PYCCKOMY H
POIHOMY S3BIKY, IUTEPATYpe, KyIbTYPHOMY HACIEAUIO
MHOTOHAIIMOHAILHOTO Hapoxa Poccnm.

[IpuMeHeHne Ha ypOKe HMHTEPAKTUBHBIX (opM pabOTHI
ydamuxcsi- UHTCJUICKTYAJIbHO-TBOPYCCKHUEC UT'PHI, na}omeﬁ
BO3MOKHOCTb O6pCTaTI) OIIBIT BEACHUA KOHCTPYKTHUBHOI'O
Jranora

buonorndyecku akTHBHBIE
B€IICCTBA

14

[ToOy>xaeHre 00y4JaronUXcs K CaMOCTOSITEIbHOMY YTCHHUIO U
00CY’KICHHIO TIOTy4eHHOH , HH(POPMAIIHHU, BBITIOJIHEHUE
NPaKTHYECKUX 3aJIaHUil; TOUCK U 00CYXKJICHUE MaTepUaioB B
cetu IHTEpHET, pelIeHHe CUTYalMOHHBIX U IPAKTUKO-
OpPHEHTHUPOBAHHBIX 3a/1a4, MPOBEICHHUE IKCIICPHUMEHTOB
OITBITOB, ITO3BOJISIOIIUX MPUOOPECTH HABBIKU
CaMOCTOSITETILHOTO PEIICHUS] TEOPETHYECKOH MPOOIIEMEI,
TeHEPUPOBAHHS U OPOPMIICHHUSI COOCTBEHHBIX HJIEH,
YBaXHUTEIBHOTO OTHOILCHHUS K TY>KUM UJIESIM, ITyOINIHOTO
BBICTYILICHUS, apTyMEHTUPOBAHHS Y OTCTaWBaHUS CBOCH
TOYKH 3PEHHS.

[ToGyxneHne o0y4aromuMxcsi CaMOCTOSATENILHO PaboOTaTh C
TEKCTOM B yUeOHHKE, HAyYHO-
MOy ISIPHON JINTEpaTyphl, OTOMPATh MaTephall 13 HECKOIbKUX
WCTOYHHUKOB, BBIIIOJHSATH YHPAXKHEHHS [0 Pa3rpaHUuCHUIO
TIOHSATHH, UCIIOJIB30BATh H3MEPHUTEIbHBIE TPHOOPHI, CTABUTD
OTIBITHI, BBITIOJIHATE J1TA0OPAaTOPHBIE U IPAKTUIECKHE PAOOTHI,
pa3BHBAIOIINE I03HABATENIBHBIE HHTEPECH], aKTUBHOCTD,
WHHULIMATHBHOCTB, JII0O03HATEIBHOCTh H CAMOCTOSITEIBHOCTD B
MMO3HAHHUH

BricokoMonexkymnsipHbie
COETUHEHUS

[loOGyxnenue oOydaloUIMXCsl CIyIIaTb M aHaJIM3HPOBAThH
BBICTYIUICHUI CBOWX TOBApHUIIEH, YTO MO3BOJSET pa3BUBATh
pedeByI0 KyJIbTYpY, 3HaTh KYJIBTYPY CBOETO Hapoja, CBOETO
Kpas, OCHOBBI KyJIbTYPHOTO Hacieauss HapoioB Poccum u
YeJI0BEYECTBA, HCIBITBIBATH YYBCTBO YBAKEHUS K PyCCKOMY U
pOJTHOMY SI3BIKY, JINTEpaType, KyJIbTYpPHOMY HAaCJIEIUI0




MHOTOHAIIMOHAIIFHOTO Hapoaa Poccun

YcTaHOBJIEHHE JJOBEPUTEIBHBIX OTHOIIEHUH MEXITY
YYUTENIEM U €T0 YYCHUKaMH, CTIOCOOCTBYIONUX MTO3UTHBHOMY
BOCITPHUATHIO yUAITUXCsI TPEOOBAHMM M MTPOCHO yUUTENS Yepes
JKUBOW TUAJIOT, TIPUBJICUEHIE NX BHUMaHHUS K 00CyKIaeMoil Ha
ypoKe UH(pOpMAIINH, aKTUBU3AIUIO UX TT03HABATEIHHOMN
JIESATEIILHOCTH

PesepBHOE Bpemst

[Ipumenenne Ha ypOKe WHTEPAKTUBHBIX (GOPM pabOTHI
YYalIUXCS- WHTEIUICKTYalIbHO-TBOPUSCKUE UTPHI, JAIOIICH
BO3MOXHOCTh OOPETATh ONBIT BEJICHUSI KOHCTPYKTUBHOT'O
Jarora

Hroro

102

11 kaacce

HazBanwne pasacia, TEMbI

KommgectBo | JdeATeJBHOCTH YyYUTES € Y4€TOM MPOrPaMMBbI

4acoB pocnuTanus (MonyJsi «IIkoJbHBIH YPOK»)

Hewmetasuibl

31 [ToOyxnenne odydaromuxcs K
CaMOCTOSITEIIEHOMY YTCHHUIO U 00CYKICHHIO
NOJY4YEeHHOH , ”HPOPMAIMH, BBHITOJHEHHE
NPaKTUYECKUX 33JaHUI; MOUCK U 00CyKAeHUE
MaTepuaoB B ceTH MIHTepHeT, pemieHue
CUTyallUOHHBIX U NPAKTUKO-OPUCHTHPOBAHHBIX
3ajad, MpOBelCHHE IKCTIEPUMEHTOB U OIBITOB,
MIO3BOJISIOIINX MPHOOPECTH HABBIKU
CaMOCTOSITEIBHOTO PEIICHUS TEOPETUIECKON
POOJIEMBI, TCHEPUPOBAHUS U O()OPMIICHHS
COOCTBEHHBIX HJICH, YBAKHTEIHHOTO OTHOIICHHS
K 9y>KUM HJIESIM, ITyOJIMIHOTO BBICTYIUICHHS,
apryMEHTUPOBAHUA U OTCTaWBaHUs CBOEU TOUKHU
3pEHHS.

[ToOyxnenue odyqaromuxcs U3ydaTh
OKpY’Karoluii MUp, aHATH3UPOBATh, CPABHUBATH,
0000111aTh, TPOBOIUTH AHAJIOTHH,
KJIacCH(UIMPOBATh, BBIIEISTH IIIABHOE U3
TEKCTa, BUIeoMaTeprana, GopMyIupoBarh HeTu
MIO3HABATENILHOM JeATETbHOCTH, ONPE/ICIISATH
npo0biemMy, uckath HanOonee 3G pekTuBHBIE MyTH
€e pelleHHs], YTO TI03BOJISIET apryMEHTHPOBAHO
OTCTaMBAaTh CBOIO TOYKY 3PEHUSI, TIOIBOJUTH HTOT
JIeSITeIIbHOCTH, OLIEHUBATh CBOU TPy.

Meranibsl

30 [ToOyxenne oOyJaromuxcs CaMOCTOSITETHHO
paboTtath ¢ TEKCTOM B Y4eOHHKE, HAY9IHO-
TIOMYJIAPHOM JINTEPATYPhl, OTOUPATh MaTEpPHal U3
HECKOJIbKMX UCTOYHUKOB, BBIIOJIHATE
YIPaXHEHUS 110 Pa3rpaHUUCHUIO TIOHATHH,
HCII0JIb30BaTh H3MEPUTEIIbHBIC TPUOOPHI, CTABUTH
OTIBITHI, BBITIOJIHATE J1a00paTOpHBIC U
MIPaKTUYECKUE Pa0OThI, Pa3BUBAIOIINE
[103HABaTE/IbHbIC HHTEPECHI, AKTUBHOCTD,
MHUIMATHBHOCTE, JIF0003HATEILHOCTE U
CaMOCTOSATEIBHOCTh B TTIO3HAHUU

[MoOyxnaenne  oOydaromuxcss  CAymaTh M|
AHAJIM3UPOBATh BBICTYIUICHUH CBOMX TOBAPHIIICH,
YTO TMO3BOJISIET Pa3BHBATh PEUYEBYIO KYIBTYPY,




3HaTh KYJIBTYpy CBOErO Hapoia, CBOETO Kpasd,
OCHOBHI KyJBTYPHOTO Hacienus HaponoB Poccun
Y YEJIOBEUCCTBA, HCIBITHIBATH YYBCTBO YBAKCHHUS
K PYCCKOMY H pOJHOMY SI3BIKY, JIHTEpaType,
KyJIbTYPHOMY HacleAHI0 MHOTOHAIIHOHAIHEHOTO
Hapoga Poccuu

YcraHoBIeHHE JOBEPUTEIBHBIX OTHOIICHUN
MEXIY YUUTEIEM U €T0 YICHUKAMH,
CIOCOOCTBYOIIUX MTO3UTUBHOMY BOCIPHUSATHIO
y4ammxcsi Tpe00BaHul 1 MPOCKO YUUTEINS Yepe3
JKUBOW JTMIAJIOT, IIPUBJICYCHUE X BHUMAaHUS K
o0cyxaeMoit Ha ypoke HHPpOpMaInH,
AKTHUBHU3AIIMIO UX MTO3HABATEILHON ACITCIBHOCTH

Ctpoenue atoma. XUMUYECKast
CBSI3b

[IpuBneuenne BHUMaHUs 00yUarOIUXCS K
[EHHOCTHOMY aCIIeKTY M3yJaeMbIX Ha ypOKax
MPEIMETOB U SIBJIICHHI, YTO 1a€T BO3ZMOKHOCTD
MMOHUMATD YYAIIUMHCS CYIIECTBYIOIIUE B
00111eCcTBE MOPAITLHBIE HOPMBI, CITOCOOHOCTH
OLICHUBATh CBOM JAEHCTBUS, PA3BUTUIO YMEHHS
CONICpCIKMBATh, BUACTDH, B YEM HYKIACTCA
OJIM3KUI YeIIOBEK WA COOECeTHUK, YMEHUE
MIPOCUTH U MIPEAIaraTh MOMOIIb, SMOIIOHAIBHO
MOAAEP/KUBATh JIPY3€H, OLIEHUBATH CBOU
BO3MOKHOCTH U HAKIIOHHOCTHU JJIA OIIPECACIICHUA
KM3HEHHOTO TTyTH.

[Tobyxnenue odyqaromuxcs U3ydaTh
OKpYXAaIoLINi MUP, aHAIU3UPOBATh, CPABHUBATD,
000011aTh, TPOBOANUTH AaHAJIOTHUH,
KJIacCH(UIMPOBATH, BBIICIATH IJIABHOE U3
TEKCTa, BUjeoMaTepuana, GopMyIupoBaTh HEeIn
M03HABATENLHOM JIESTEIBHOCTH, OTIPEIENATh
po0OiieMy, nuckats Harbomnee 3 PeKTHBHBIE TTYTH
€e peIlIeHHs, YTO TIO3BOJISIET apTyMEHTHPOBAHO
OTCTanMBaThb CBOIO TOYKY 3pC€HUA, [IOJABOAUTH UTOT
JIeSTeIIbHOCTH, OLICHUBATh CBOH TPYJ

OcHOBHBIE 3aKOHOMEPHOCTHU
MPOTEKaHUsI XMMUYECKUX PeaKIii
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[ToOyxnenue oOyJaromuxcs CIIyniaTh u
AHAJIM3UPOBATh BBICTYIUICHUN CBOMX TOBapUILEH,
YTO MO3BOJISIET Pa3BUBATh PEUEBYIO KYIBTYDY,
3HaTh KYJIBTYPY CBOETO HapoJa, CBOETO Kpas,
OCHOBEHI KYJIETYpHOT'O Haclieiust HapoJjoB Poccun
Y YEJIOBEUECTBa, WCIBITHIBATH YYBCTBO YBAKEHHUS
K PYCCKOMY U POJHOMY SI3BIKY, TUTEPAType,
KYJIETYPHOMY HAacCJIE€JHI0 MHOIOHAIIMOHAIBHOTO
Hapona Poccuu

[ToGyxnenue o0yyaromuxcsi CTaBUTH LEIH,
YUUTHCSI OLEHUBATH CBOM BO3MOXHOCTH, 3HAHUS
YMEHHUSI, HAaXOJIUTh ONTUMAJIbHBIH CII0Cc00
peleHus 3aaay.

[ToOyxneHue odydaromuxcs U3ydaTh
OKPY’KaIoIUH MUp, aHATM3UPOBATh, CPABHUBATH,
000011aTh, MPOBOIUTEH AHAIOTHH,
KJ1acCU(UIMPOBATD, BBIAEIATH ITIaBHOE M3
TEKCTa, BUeoMaTepraia, opMyIupoBaTh HEIU
MO3HABATEILHOM JIESITEIbHOCTH, OTIPE/ICIATh
npobnemy, uckaTh Harbomee 3P PEKTHBHBIC Ty TH
€€ PELICHHMs, YTO TO3BOJISIET apryMEHTHPOBAHO
OTCTaMBaTh CBOIO TOYKY 3PEHHS, TIOABOJAUTH UTOT
JIeSITEIIbHOCTH, OIIGHUBATH CBOU TPY/I.

XuMuyeckast TEXHOJIOTHS

[ToOyxeHne 00y4aromuxcs CaMOCTOSITETHHO
paboTaTh ¢ TEKCTOM B y4eOHUKE, HAYYHO-




HOMYJIIPHON JINTEpaTyphl, OTOMpaTh MaTepual U3
HECKOJIbKMX UCTOUYHHUKOB, BBIIIOIHATh
YIPaKHEHUS 10 pa3rpaHUYCHUIO TIOHSATHH,
HCTIONIb30BaTh U3MEPHUTEIbHBIE TIPHOOPEI, CTABUTh
OTIBITHI, BBIIIOJHATE J1a0OpaTOpHBIE U
mpakTu4yeckue paboThl, pa3BUBAIOIINE
[103HaBaTeNbHbIE HHTEPECH], AKTUBHOCTD,
HWHULUATUBHOCT, TI0003HATENBHOCTh U
CaMOCTOSITEIbHOCTh B [IO3HAHUU

Xumus B ObITY U Ha CITyK0e
oOmiecTBa

[ToOyxnenne odydatomuxcs K
CaMOCTOSITEITEHOMY YTCHHUIO U 00CYKICHHIO
MOJTyYeHHO! , ”HPOPMALIUK, BBITIOJIHEHUE
MPAaKTUYECKUX 3aJaHuil; MOUCK U 00CyKAeHUE
MaTepuaoB B ceTH MHTepHeT, pemieHue
CUTYallMOHHBIX U PAKTHKO-OPUEHTUPOBAHHBIX
3ajad, MpOBelICHHE IKCTIEPUMEHTOB U OIBITOB,
MIO3BOJISIOIINX MPHOOPECTH HABBIKU
CaMOCTOSITEITBHOTO PEIICHUS TEOPETHIECKON
POOJIeMbI, TCHEPUPOBAHUSI U OPOPMIICHUS
COOCTBEHHBIX HJICH, YBAKUTEIFHOTO OTHOIICHHS
K 9y’>KUM HJIESIM, ITyOJIMIHOTO BEICTYIUICHUS,
apryMEHTUPOBAHUA U OTCTaWBaHUs CBOEU TOUKHU
3pEHUsL.

[IpumeHeHne Ha ypOKe HMHTEPAKTUBHBIX
(hopM pabOTHI yHanIuxcsi- WHTEIDIEKTYaIbHO-
TBOPYECKUE UTPBI, JAIOIIEH BO3ZMOXHOCTD
o0peTaTh OIBIT BeACHHSI KOHCTPYKTHBHOTO
JHanora

Hrtoro
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