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1. Ilnanupyemble pe3ybTaTbhl 0cBOeHHs yuyeOHOro mpeamera «llpakTukyMm pemleHusi 3aaa4 N0 XMMHH» HAa YrJIyOJIeHHOM YpPOBHe
cpeaHero o01ero o0pa3zoBaHus.

1.1. Ilnanumpyemble JMYHOCTHBIE Pe3yJbTATbl OCBOeHUS Yy4eOHOro mnpeaMera «lIpakTMkym pelieHusi 3aga4 nmo XUMHUW» Ha
yrjiy0J1eHHOM ypOBHe.

[InanupyeMbIMH JUYHOCTHBIMU DPE3yJbTaTaMH B paMKax OCBoeHHUs yueOHoro mpenmera «IIpakTHKyM pelleHusi 3a74a4 MO0 XMMHH» Ha
yr1yOJIEHHOM YPOBHE SIBJISIFOTCS:

1) B chepe oTHOIICHMIT 00yUaromuxcs K cede, K CBOeMy 3/I0pPOBbIO, K TTO3HAHUIO CeOs:

— TIPUHATHE U peau3alfio EHHOCTeH 30pOBOro U Oe3omacHoro oOpasa XKHU3HH, OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIECHHE K
COOCTBEHHOMY (PM3UYECKOMY M IICUXOJIOTUYECKOMY 3/I0POBBIO;

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

2) B cdepe OTHOLICHUI 00YYarOIINXCs K OKPYKAIOIIEMY MHUPY, K )KUBOH MPUPOJIE, XyI0KECTBEHHOU KYIbTYpe:

— MHUPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTh HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPUYECTBY, BIAJCHHUE JOCTOBEpPHON uHPOpMAIMEl O TNEPeIOBBIX JOCTHKEHHSX M OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSX 00 YCTPOHCTBE MUpA U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTHh K 00pa3oBaHMIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTSHKEHUH BCEH JKU3HM, CO3HATEIbHOE OTHOIICHHE K
HETPEPBIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOW MPOpECCHOHATBFHON M 00IIECTBEHHON 1A TEIIEHOCTH;

— DJKOJIOTUYECKasi KyJIbTypa, Oepe’kHOe OTHOIIEHHWE K POAHON 3emiie, MpUpOIHBIM OorarctBaM Poccum u Mupa, MOHUMaHUE BIHSHHS
COIIMAIbHO-9KOHOMUYECKUX TPOIIECCOB HAa COCTOSIHUE NPHUPOIAHOW M COIMAIBHON Cpeibl, OTBETCTBEHHOCTH 3a COCTOSIHUE MPHUPOIAHBIX PECYpPCOB,
YMEHUI U HaBBIKOB Pa3yMHOTO MPHUPOAONOIB30BaHNUS, HETEPIUMOTO OTHOIICHHS K JEHCTBUSAM, MPUHOCSIINUM BPEI SKOJIOTHH; TPUOOPETEHUE OIbITa
9KOJIOTOHAIIPABIIEHHOM JESATENbHOCTH;

3) B cdepe OTHOIIEHH 00YyJaIOIIUXCS K TPYAY, B cepe COnaaIbHO-IKOHOMUYECKUX OTHOIIECHHH:

— OCO3HAHHBINA BBIOOP Oy/yIIe npodeccruu Kak MyTh U CIIOCO0 peaan3ainy COOCTBEHHBIX )KU3HEHHBIX TIJIaHOB;

— TOTOBHOCTh OOyYarolmMxcs K TPYIOBOM MpodeCcCHOHANBHON JEesITeNbHOCTH KaK K BO3MOXKHOCTH Y4YacTUsi B PEIICHUWU JIHYHBIX,
0OIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX TPOOIIeM;

— TOTPeOHOCTHh TPYAUTHCS, YBAXKECHHE K TPYAY U JIOASIM TPyAa, TPYAOBBIM JOCTHKEHHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPUECKOE
OTHOIIIEHUE K PAa3HBIM BHJIaM TPYIOBOH €SI TEIbHOCTH.

1.2. IlnanupyemMblie MeTanpeIMeTHbIC Pe3yJbTaThbl OCBOCHHsS y4eOHoro mpeamera «IIpakTukym pemieHusi 3a4a4 10 XHMHHM» Ha
yI1y0JIeCHHOM YPOBHeE

[InanupyeMble MeTanpeaMeTHbIE pe3yJbTaTbl B paMKax OCBOeHHs ydeOHoro mpenmera «IIpakTMkym pemieHusi 3agad mo XMMHMH» Ha
yriIyOJI€HHOM YpOBHE MpeJICTaBIEHBI TPEMsI IPyIIIaMH YHUBEPCAIbHBIX yueOHbIX aencTBuil (VY ).

1. PerynstTuBHbIE yHUBEpCAIbHbIE YUeOHbIE TEHCTBUS



BrinmyckHuK Haydures:

— CaMOCTOATENIHO ONpPENeNATh e/, CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3a/la4d B 00Pa30BaTE/IbHOW AEATENBHOCTH M KHU3HEHHBIX
CUTYalLUsX;

— OLIEHUBATb PECYPChI, B TOM UHUCIIE BPEMs U JIpyTrUe HeMaTepualbHbIe Pecypchl, HEOOXOIUMBIE JUIsl JOCTH)KEHUS ITOCTAaBICHHOM paHee 1ieNy;

— COIIOCTAaBJIATh UMEIOIIHNECS BOZMOKHOCTH Y HEOOXOIUMBIE JUIsl IOCTUKEHUS LIEJIN PECYPCHI;

— OpPraHu30BbIBaTh 3(PPEKTUBHBIN IOUCK PECYPCOB, HEOOXOAMMBIX [Tl JOCTHXKEHUS IOCTABICHHOH LIenH;

— ONPEACIISITH HECKOJIBKO ITyTEN JOCTUKEHHS ITOCTABICHHOM LIENIH;

— BBIOMpaTh ONTUMAJbHBIN MyTh JOCTHKEHMS LEIHU ¢ y4eTOM 3((EKTUBHOCTH PACXOIOBAHUS PECYpPCOB U OCHOBBIBASCh HA COOOPaKEHUSIX
3TUKU U MOpaJIu;

— 3a/1aBaTh IapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOKHO OIPENEIUTH, YTO LENb JOCTUTHYTA;

— COIOCTABJIATH MOJIYYEHHBIN PE3yIbTaT JESATENILHOCTH C IOCTABJIEHHON 3apaHee LEeblo;

— OLIEHUBATb MOCIIEICTBUS TOCTUKEHUS TIOCTABICHHOM LIETH B JESITEIbHOCTH, COOCTBEHHON KU3HU U JKU3HU OKPYKAIOIIUX JIFO/IEH.

2. [lo3HaBaTenbHbIE YHUBEPCAJIbHBIE YUeOHBIE AEHCTBUS

BhInycKHUMK Hay4YuTCSA:

— KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH UH(OPMALIUIO C Pa3HBIX MO3ULIUN;

— pacno3HaBaTh ¥ PUKCUPOBATH MPOTUBOPEUHS B MHPOPMALIMOHHBIX HCTOUHUKAX;

— MHCIIONIb30BaTh pa3jMYHbIE MOJEIbHO-CXEMAaTHUYECKUE CPEICTBA Ui IPEACTABICHUS BBISIBICHHBIX B HH(OPMALMOHHBIX HMCTOYHMKAX
MPOTUBOPEUHIA;

— OCYILECTBIISATh Pa3BePHYTHIN HH(POPMAITMOHHBIN TTOUCK M CTABUTHh HA €T0 OCHOBE HOBBIE (YUC€OHBIC U TO3HABATEIBHBIC) 33/1a4H;

— UCKaTh U HaXOJIUTh 0000IIEHHbIE CIOCOOBI PEeIICHHs 3a/1a4;

— MPUBOJIUTH KPUTHUECKHUE apTyMEHTHI KaK B OTHOLIEHUH COOCTBEHHOTO CYK/IEHHUS, TaK U B OTHOLLIEHUH JIEUCTBUMN U CYKJIEHUHN APYyroro;

— aHAJM3UPOBATh U MPeoOPa30BbIBATh MPOOIEMHO-TIPOTUBOPEUHBLIE CUTYAIUH;

— BBIXOJMTH 33 PaMKH y4yeOHOro IpeaMeTa W OCYILECTBIATH LieJeHANpaBiICHHBIA MOUCK BO3MOXKHOCTH HIMPOKOIO IMEpPEeHOca CPEeACTB U
CIIOCOOOB JCHCTBHS;

— BBICTpauBaTh WHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAasl OTPAaHUUYEHUSI CO CTOPOHBI JIPYIMX YYaCTHUKOB U PECYPCHBIE
OTpaHUYEHMUS;

— MEHATb U YyAEpKHUBaThb pa3Hble I[O3ULUU B I03HABATEIbHOM JEATENbHOCTH (OBITh YUEHUKOM M YyuyuTeleM; (QopMyIupoBaTh
00pa3zoBaTeNbHBIN 3apOC U BBINOIHATh KOHCYJIbTAaTUBHbBIE (DYHKIIUU CaMOCTOSITEIbHO; CTaBUTh Npo0sIeMy U padoTaTh HaJ| €€ peleHUeM; YIpaBJIiTh
COBMECTHOI MO3HABATEIbHOU NEATEIbHOCTHIO M MOAUNHATHCS).

3. KoMMyHUKaTHBHBIE YHUBEPCATIbHbBIE YUeOHbIE IEHCTBUS

BbInyckHUK Hay4YuTCSA:

— OCYLIECTBIATH JAEJIOBYI0 KOMMYHHUKAIMIO, KAK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTpPHU 00pa3oBaTeIbHON OpraHM3alluy, TaK U
3a ee MpejeIaMi ),



— TIpU OCYIIECTBIICHUU TPYNIOBON pabOThl OBITH KaK PYKOBOAHMTENEM, TaK W WICHOM MPOEKTHOW KOMaHIbl B Pa3HBIX POINIAX (TeHEepaTopom
uJeH, KpUTUKOM, UCIIOJIHUTENIEM, IPE3CHTYIOUIUM U T. 11.);

— pa3BEpHYTO, JIOTUYHO U TOUYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SI3bIKOBBIX CPEJ/ICTB;

— pacno3HaBaTh KOH(PIUKTOT€HHbIE CUTYAllUU U IPEIOTBpAIaTh KOH(DIUKTHI 10 UX aKTUBHOM (pa3bl;

— KOOPJIMHUPOBATH U BBIIIOJHATH PA0OTY B YCIOBHUSIX BUPTYaTHHOTO B3aUMOJICHCTBUS (MM COYCTAHUS PEAIbHOTO M BUPTYaIbHOTO);

— COTJIaCOBBIBATh MO3UIMH YWICHOB KOMaHbl B Iipoliecce paboThl HaJ OOIIUM MPOAYKTOM/pELICHUEM;

— TPEJCTABISATh MyOJIMYHO PE3ylbTaThl WHIUBUAYAIBHOW M TPYIIOBOM JEATEIHLHOCTH, KAaK IMEpell 3HAKOMOW, TaK M Tepe] He3HaKOMOU
ayIUTOPUEH;

— moaOupaTh MApTHEPOB MJsl JIEJIOBOH KOMMYHHKAIIUH, HUCXOJS M3 COOOPaKEHUH pe3yNbTaTUBHOCTH B3aWMOJCHCTBHS, a HE JIMYHBIX
CHMIIaTHI;

— BOCHPUHUMATh KPUTHUECKUE 3aMEUAHUSI KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO U eMKO (OpMyIUpOBaTh KaK KPUTHYECKHE, TaK U OJOOPHUTENbHBIC 3aMeyaHUs B aJpec APYTUX JoJed B paMKax AeJIOBOH U
o0pa3oBaTeNbHON KOMMYHUKAIINH, H30erast TP STOM JIMYHOCTHBIX OIICHOYHBIX CYXKJICHUH.

1.3. Ilnanupyemble npeaMeTHbIe pe3yJbTaTbl OCBOeHHMs Yy4deOHoro mnpeamera «lIpakTukym pemenus 3agad 1o XHMHH» Ha
yri1y0JIeHHOM YpOBHe

B pesynprare m3ydenusi ydeOHoro mpeamera «IlpakTukym pemieHHsi 3aJa4 MO0 XMMHHM» Ha YpOBHE cpemHero oOmiero oOpa3oBaHHUs
BBIITYCKHHUK Ha YIIIyOJE€HHOM YPOBHE HAyUUTCS:

— pacKpeIBaTh Ha MpHMEpax pOJIb XUMUU B (POPMHUPOBAHUHM COBPEMEHHON HAydYHOW KapTHHBI MUpPAa M B TNPAKTHUYECKOW IESITEIHHOCTH
YeJI0BEKA, B3aUMOCBS3b MEXAY XUMHENW U IPYTUMU €CTECTBEHHBIMHU HayKaMU;

— AHaJIM3UpoOBaTh COCTaB, CTPOCHUC H CBOMCTBA BCIICCTB, MPUMCHSAA IMOJIOKCHUA OCHOBHBIX XUMHWYCCKUX TGOprI: XUMHUYCCKOro CTPOCHUA
opraHuueckux coequHeHnii A.M. byTiepoBa, cTpoeHus: aToMa, XUMUYECKOH CBS3H, dJIEKTPOIUTUYECKON TNCCOLMALIMN KUCIOT, OCHOBAHUM U COJIEH, a
TAaKKC yCTaHAaBJIUWBATh NPUUYNHHO-CIICACTBCHHBIC CBA3U MCKIY CBOMCTBaAMH BCIICCTBA U €T0 COCTAaBOM U CTPOCHHUEM;

— MpPUMEHATH MpaBHJa CUCTEMATUYECKOH MEXAyHapOJHOW HOMEHKJIATyphl KaK CpPelICTBA pa3iMueHHs U HACHTU(HUKAIMM BEIIECTB MO UX
COCTaBY U CTPOECHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHbIE (POPMYIIbI HEOPTraHUYECKHX U OPraHMYECKUX BEIECTB Kak HOCUTeNeH nH(OopMaIMi O CTPOSHUH
BEIIECTBA, €0 CBOMCTBAX U MPUHAUIEKHOCTH K ONPEIEICHHOMY KJIACCY COCMHEHUN;

— OOBSICHATH NPHUPOJY M CHOCOOBI 00pa3oBaHMs XMMHUYECKOH CBSA3M: KOBAJEHTHOH (TOJSPHOM, HEMOJSAPHOW), MOHHOW, METaJUIMYECKOH,
BOJIOPOJTHOM C IIEJIbIO ONPEEIICHNS XUMHUUECKON aKTUBHOCTH BEILECTB;

— XapakTepu3oBaTh (PU3NYECKHE CBOWCTBA HEOPTaHWYECKHX M OPraHWYECKHUX BELIECTB U YCTAaHABIUBATh 3aBUCUMOCTh (PM3UYECKUX CBOMCTB
BCUICCTB OT THUIIA KpHCTaHHquCKOﬁ PEHICTKU;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUHM XMMHYECKHX CBOWCTB IPOCTBIX BELIECTB, BOJOPOIHBIX COSIUHEHHUM, BBICIINX OKCUIOB U
TUAPOKCHUJIOB;



— MPUBOAUTH TPUMEPHl XHUMHUYECKUX PEAKIUN, PACKPBIBAIOIIMX XapPaKTEPHBIE XUMHUYECKHE CBOWCTBA HEOPTaHWYECKUX W OPraHHUYECKUX
BEIIECTB U3yYEHHBIX KJIACCOB C LIETBI0 UX UJIEHTU(DUKALNUY U OOBSICHEHHS 00JIaCTH IPUMEHEHHUS;

— OIpeaensaTh MEXaHU3M pEeaKIMd B 3aBUCUMOCTH OT YCJIOBHI NPOBEIEHUS PEAKIMU U IPOTHO3UPOBATH BO3MOXKHOCTH IPOTEKaHUS
XUMHUYECKHUX PEaKIMii Ha OCHOBE THIIAa XUMHYECKOH CBSI3U U aKTUBHOCTH PEArcHTOB;

— YCTaHaBIIMBAaTh 3aBHCHUMOCTb PEAKIUOHHON CIOCOOHOCTH OPraHWYECKUX COCIUHEHUU OT XapakTepa B3aMMHOIO BIMSHUS aTOMOB B
MOJIEKYJIaxX C LB MPOTHO3UPOBAHUS IPOAYKTOB PEAKIIHH;

— YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIMU U CMEIICHUS XUMUYECKOTO PAaBHOBECHUS OT Pa3IMYHBIX (PAKTOPOB C IIEIBIO
OTpe/ieNICHUs] ONTUMANIbHBIX YCIIOBUN MPOTEKAHUS XUMUYECKUX MTPOLIECCOB;

— YCTaHaBJIMBAaTh N'€HETUYECKYIO CBSI3b MEXKIY KJIaCCAaMM HEOPTaHMYECKUX W OPraHMYECKUX BEHIECTB JJisi 0OOCHOBAHUS MPUHIHUIHAATBLHON
BO3MO>XHOCTH MOJYYSHHs] HEOPTaHUYECKUX U OPTaHUYECKUX COeIMHEHUN 3aJaHHOTO COCTaBa U CTPOCHMUS;

— MOI0HMpaTh PEareHThI, YCIOBUS U OMPECIIATh MPOAYKThI PEAKIIHA, TO3BOJISIFOIINX PEATi30BaTh J1a00PaTOPHBIC M IPOMBIIUICHHBIE CIIOCOOBI
MOJIyYEHUs] BaKHEHIIINX HEOPTaHUYECKUX U OPTraHUYECKUX BEIECTB;

— OMpENENATh XapaKTep Cpeabl B pe3yJbTaTe TUPOJih3a HEOPTraHWYECKUX U OPraHMYECKUX BEIICCTB W NMPUBOJIUTH MPUMEPHI THIIPOJIH3A
BEIIECTB B MIOBCEHEBHOM KU3HU YeNIOBEKa, OMOJIOTUYECKUX OOMEHHBIX MPOLIeccax U MPOMBIIIIIEHHOCTH;

— MPUBOJUTH TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUi B TPHUPOJE, MPOU3BOJCTBEHHBIX MPOIECCAX MU KU3HEACSITCIbHOCTH
OpraHU3MOB;

— 000CHOBBIBATH MTPAKTUIECKOE MCTIOIH30BAHUE HEOPTAaHUICCKIX U OPTAaHUYCCKUX BEIIECTB M UX PEAKIIMHA B IPOMBIIIJICHHOCTH U OBITY;

— BBIMIOJIHATh XUMHUYECKUN SKCIIEPUMEHT IO PACHO3HABAHUIO U TOJYyYEHHIO HEOPTaHUYECKUX U OPraHMYECKHX BEIEeCTB, OTHOCSIIHUXCS K
Pa3IMYHBIM KJaccaM COCJMHCHUN, B COOTBETCTBUHU C MPABHJIAMH U MIPHEMaMH 0€30MacHON pabOThl ¢ XMMHYECKMMH BEIIESCTBAMHU U JIA0OPATOPHBIM
000pyIOBaHUEM;

— MPOBOJHUTH pacyeThl HA OCHOBE XMMHYECKHUX (POPMYNI M YpaBHEHHMM peEaKIMii: HAXOXKJICHHE MOJICKYJSPHON (OPMYIIbl OpPraHUYECKOTO
BEIIECTBA MO €ro MIOTHOCTA U MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOSIIUX B €r0 COCTAaB MU IO MPOJIYyKTaM CTOPaHUs; pacueThl MacCOBOM 10M (Macchl)
XUMHUYECKOTO COCMHEHUSI B CMECH; pacdyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CJIM OJIHO W3 BEIIECTB JIaHO B M30BITKE
(MMeeT MpUMecH); pacueThl MAacCOBOM MM 0OBEMHOM JOJHM BBIXOAA MPOAYKTA PEeaKIMU OT TEOPETUYECKU BO3MOXKHOTO; PacyeThl TEMI0BOro 3¢ exTa
peakiuu; pacueTbl OOBEMHBIX OTHOIIEHUH Ta30B MPU XMMHYECKUX PEAKIUAX; pacueThl Macchl (00beMa, KOJIMUYECTBA BEIECTBA) MPOAYKTA PEaKIINH,
€CJIM OJTHO M3 BELIECTB JaHO B BUJE pPacTBOPA C ONPEACICHHOW MacCOBOM J0JI€H paCTBOPEHHOI'O BEILIECTBA;

— MCIOJIb30BaTh METO/Ibl HAYYHOTO MO3HAHUS: aHAIN3, CHHTE3, MOJEITUPOBAHNE XUMUUYECKHUX MPOIIECCOB M SIBJICHUHN TP PEIICHUU YIeOHO-
HCCIIeIOBATENLCKUX 3a/au M0 U3YYEHHIO CBOWCTB, CIOCOO0OB MOMYyUEHHUS U pACIIO3HABAHUSI OPTaHUYECKUX BEIECTB;

— BJIQJIETh NMpaBWJIaMU 0€30T1aCHOTO OOpaIeHUs C €AKUMHU, TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMHU OBITOBON XUMHH;

— OCYUIECTBIIATH MOMCK XUMUYECKOW MH(OPMALIUY TIO Ha3BAaHUSM, HIEHTU(PUKATOPAM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KPUTHUYECKHU OIICHUBATh U MHTEPIPETHUPOBATh XUMUUYECKYIO0 HH(POPMAIIUIO, COJIEPYKAIIYIOCS B COOOIICHUSIX CPECTB MacCOBOM MH(MOpMaInH,
pecypcax HMHTepHeTa, HAYYHO-TIOMYJSPHBIX CTAaThsIX C TOYKU 3PEHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B MENSIX BBISBICHUS OIMIMOOYHBIX
CYXXJeHU! 1 (OpMUPOBAHUS COOCTBEHHOU TTO3UIINH;



— HAXOJWTh B3aMMOCBS3M MEXIY CTPYKTYpod u (YHKIUEH, TPUYMHOW W CJIEICTBUEM, Teopued u (akTaMu TpU aHAIU3e MPOOIEMHBIX
CUTyaluid 1 000CHOBaHUH NMPHUHUMAEMBIX PEIICHUN HA OCHOBE XUMUYECKUX 3HAHUM;

— MPEACTaBIATh IMYTH PEHICHHUS TIOOAIBHBIX MPOOJIeM, CTOSIIUX Tepe]] YeJIOBEUECTBOM, M IEPCICKTUBHBIX HANPABICHUN pPa3BUTHS
XUMHAYECKHX TEXHOJIOTHIA, B TOM YHCIIC TEXHOJIOTHH COBPEMEHHBIX MATEPHUAIOB C PAa3IMYHON (YHKIIMOHAIHHOCTHIO, BO3OOHOBIIIEMBIX UCTOYHUKOB
CBIPBS, IEPEPAOOTKYU M YTHIIU3AINH TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BhIycKHUK Ha yriTyOJEHHOM YPOBHE MOJYYUT BO3MOXKHOCTh HAYYUTHCS:

— ¢opMyIUpPOBATH IEh UCCIICOBAHUS, BBIIBUTATH U MPOBEPATH SKCIIEPUMEHTAILHO TUIIOTE3bI O XUMHUYECKHUX CBOMCTBAX BEHICCTB HA OCHOBE
UX COCTaBa M CTPOCHHUS, KX CIIOCOOHOCTH BCTYINATh B XUMHUYECKHE PEAKIIMU, O XapaKTepe U MPOAYKTaX Pa3IHUHbIX XUMHUECKUX PEAKIINH;

— CaMOCTOSITENILHO TUTAHUPOBATh M TMPOBOJUTH XUMHYECKHE SKCTICPUMEHTBI ¢ COOJIFOJICHUEM IpaBMiI 0€30MacHOi paboThl C BEIIECTBAMH H
J1a00paTOPHBIM 000PYIOBAaHUEM;

— WHTEPIPETUPOBATH JAHHBIC O COCTaBE M CTPOCHUHU BEUIECTB, MTOJIYICHHBIC C TTIOMOIIHIO COBPEMEHHBIX (PU3UKO-XMMHYECKUX METOJIOB;

— OINHKCHIBATh COCTOSIHME DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAHHUYECKUX IPEJICTABJICHUI O CTPOCHUHU aroma Jyis
OOBSICHEHUS PE3yIbTATOB CIIEKTPAILHOTO aHAJIN3a BEUIECTB;

— XapakTepu30BaTh POJIb a30TOCOJACPKAIINX TETEPOIMKIMYCCKIX COCIMHCHUNA M HYKJIECHHOBBIX KHCIOT KaK Ba)KHEHIIUX OHMOJIOTUYECKU
AKTUBHBIX BEIICCTB;

— TPOTHO3MPOBATh BO3MOXHOCTh MPOTCKAHUS OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMH, JISKAIIMX B OCHOBE NPUPOIHBIX U
MIPOU3BOJICTBEHHBIX TPOIICCCOB.

2. Copnep:xkanne yueoHoro npeamera «IIpakrukym pemeHus 3a1a4 1o XUMHK HA YIJIy0JJeHHOM YPOBHE CpeHero oo1iero odpa3oBaHusi

10 knace

OCHOBBI OPraHUYECKON XUMHH.

OCHOBHBIE IOHATHUSI OPTAaHUYECKON XUMUH.

B3anMocCBsI3b HEOPTaHMYECKUX M OpraHuYecKux BemecTB. OCOOEHHOCTH OpraHWYECKHUX BemecTB. [IpUuMHBI MHOTOOOpa3usi OpraHUYECKHUX
BemlecTB. OpraHnyeckue BEUIECTBA B MPUPOJEC. YTIVIEPOAHBIA CKEIET OpPraHMYECKOM MOJEKYJbl, €ro THUIbl: LUKIWYECKHUE, AlUKIUYECKHUE.
KapOomuknnyueckue u reTeponuKInieckue ckeaeTbl. KpaTHOCTh XUMHUECKOM CBSI3H (BUBI CBS3E€H B MOJIEKYJIaX OPTAaHMYECKUX BEIIECTB: OJUHAPHBIC,
JBOMHBIE, TpOWHBIE). VI3MeHeHne SHEepPTUM CBA3EH MEXy aToOMaMH YIJIepoJAa NMpPH YBEIMYEHHH KPAaTHOCTH CBs3U. HachlllleHHbIE W HEHACHILEHHbIE
COCIMHEHHS. DJIEKTPOHHOE CTPOCHUE M XMMHUYECKHE CBA3M aroMa yriaepoja. ['mbpuamuszaius aTOMHBIX OpOHWTalIel, €€ TUIBl JJisi OPraHUYECKUX
COCIUHEHM: sp3, sz, sp. OOpazoBaHue G- W T-CBS3€H B MOJIEKyJaxX OpraHMYecKux coeauHeHuil. [IpocTpaHCTBEHHOE CTpPOEHHE OpPraHUYecKUX
coeMHEHNI. XUMHUYECKOEe CTPOCHHUE KaK MOPSJOK COEAMHEHHS aTOMOB B MOJIEKYJI€ COTJIACHO WX BaJE€HTHOCTH. OCHOBHBIE MOJOKEHUS TEOPUU
XUMHUYECKOTO CTPOCHHUSI OpraHMyeckux coeauHeHuit A.M. bytiepoBa. 3aBUCHMOCTb CBOMCTB BELIECTB OT XUMHUYECKOTO CTPOCHHUS MOJIEKYIL.
CrpykrypHas dopmyna. M3omepus m umzomepsl. CTpyKTypHass W TMPOCTpPAHCTBeHHas wu3omepus. M3zomepus yrimepomnHoro ckenera. M3omepus
noynoxeHusa. MexknaccoBass u3zomepus. Buabsl mpocTpaHCTBEHHOW u3oMepuu. OnTudeckas H30Mepus. ACHUMMETPUYECKUM aToM yriepoja.
OnTuyeckne aHTUTIOABI. XUPAIbHOCTh. XUPAIbHBIE M axupajbHbIE MOJEKYJBl. [ eomeTpuueckas w3omepus (muc-, TpaHc-uzomepus). DPu3NKo-



XUMHAYECKHE METOIbl HCCIEIOBAaHMUA CTPOCHHMS U PEAKIMOHHON CIIOCOOHOCTH OpraHmdeckux coeauHeHuil. Cnekrpockomus SAMP, wmacce-
CIIEKTpOMETpUs, MHPPAKpacHas CIEKTPOCKONMHUA. DJIEKTPOHHOE CTPOCHHE OPraHMYECKHUX BellecTB. B3anMHOe BiIMSHHE aTOMOB U TIPYIMIl aTOMOB.
OnexrponHbie 3P PexTsl. UHAYKTUBHBINA 1 Me30oMepHBIN 3 dexTsl. [IpencraBnenue o pe3oHaHce.

Knaccugukanus oprannyeckux BemiectB. OCHOBHbBIE KJIacChl OpPraHMYeCKHUX coequHeHui. IlpuHiunsl kimaccudukanuy OpraHu4ecKUx
coenunenuil. Ilonstue o QyHkumoHanbHOM rpynme. Knaccudukanus opraHndeckux COEAMHEHUH MO (YHKIMOHAIBHBIM Tpymmam. ['omosorus.
I'omouoru. I'omonornyeckast pasHOCTh. ['oMon0ruueckue psiasl.

Homenknarypa opranuueckux BemiecTB. MexayHaponHas (cucreMaTudeckas) HOMEHKJIATypa OpraHMYeCKUX BELIECTB M MPUHIMIIBI
00pa3oBaHMs Ha3BaHUM OPraHMYECKUX COeAMHEHU. PalnonanbHas HOMEHKIATypa.

Knaccugukarus u 0coOeHHOCTH OpraHndeckux peakuuii. CrocoOsl 3amuceil peakuuil B oprannueckoil xumun. Cxema u ypaBHEHHE. Y CIIOBHSA
npoBeaeHus peakuuid. Knaccuukanus peakiuii opraHMYecKUX BELIECTB M0 CTPYKTYPHOMY NPHU3HAKY: 3aMelleHHe, IPUCOSINHEHHE, OTIIECIICHHE.
Peaknuonnslie neHTphl. [lepBoHavanbHple MOHATHS O THUIIAX U MEXAHU3MAaX OPraHUYECKHUX pEaklIMi. [ OMOIMTUYECKHHA U reTepOIUTUYECKUNA pa3phIB
KOBQJIEHTHOM XUMHUecKol cBsi3u. CBOOOJHOpaIMKalbHBI M HMOHHBIM MexaHu3Mbl peakuuu. [loHsTHe O CBOOOAHOM pajaukaine, Hykieodpuie,
anektpoduie, kapObokatnone u kapbannone. O003HaAYCHNE HOHHBIX PEAKIUil B OpraHnuecKoi XuMun. OKUCITUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIINN B
opraHudeckoi xumuu. Mnentudukanus opraHu4eckux coequHeHni. ['eHeTnueckas cBsi3b MEXAy K1accaMHi OpPraHUYECKUX COEIMHEHHH.

YrneBonopoasl.

AnKaHbl. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METAHA. sp>-T'ubpuausaris opouTaseii aToMOB yraepoaa. ['omonornuecknii
psax u obmas dhopmyna ankaHoB. CucTeMaTHYecKass HOMEHKIIATypa aJIKaHOB M PaguKaioB. M3omepusi yriaepoIHOro ckeiera ankaHoB. [loHsTue o
KoHpopMmauusax. Pu3nueckue CBOICTBa aJIKAaHOB. 3aKOHOMEPHOCTH W3MEHEHHs] (U3MYECKHX CBOMCTB. XHMHUYECKHE CBOMICTBAa aJIKaHOB:
rajJloreHUpPOBaHNE, HUTPOBAHUE, NETHIPUPOBAHUE, TEPMUUYECKOE pa3joKeHUe (IUPOJIM3), TOPEHHE KaK OJIMH M3 OCHOBHBIX MCTOYHHKOB TeIlJa B
INPOMBIIIICHHOCTH U OBITY, KaTaJUTUYECKOe OKHCIEHHE, KPEKMHI KaK CHOCOOBI MOJyYeHHUs BaKHEHIIMX COEJMHEHUI B OPraHWYEeCKOM CHHTE3e,
n30MepH3alusl Kak Crocod TOJy4yeHHs BBICOKOCOPTHOTO OeH3uHa. MexaHu3M peakiuu CBOOOJHOPAIMKAIBLHOTO 3aMElIeHUs (Ha IpuMmepe
XJIOpUpoBaHUA MeTaHa). CHHTETHMYECKHE CIOCOOBI MOJIyuyeHHs! aJIkaHOB. MeToJbl MOJIyUYEHHUs alKaHOB W3 alKWIraloreHuaoB (peakuus Bropua),
NeKapOOKCHIMPOBAHUEM COJIel KapOOHOBBIX KHUCJIOT M 3JEKTPOJIM30M PAaCTBOPOB cojiel KapOOHOBBIX KUCIOT. HaxokaeHue ankaHOB B IPHUPOJIE U
IIPUMEHEHHE AJIKAaHOB.

[uxnoankanpl. CTpoeHHe MOJIKYN IUMKIOaidkaHoB. OOmas ¢opmyna nukinoankaHoB. Homenknarypa uukinoankanoB. W3omepus
IIUKJIOAJIKAHOB: YIJIEPOJHOIO CKelleTa, MEXKJIaccoBas, MPOCTPAHCTBEHHas (LMC-TpaHC-u3oMmepusi). HampspkeHHble M HEHANpsDKEHHbBIE ITUKIIBL.
Creungurka CBOWCTB LHMKIOAJKAHOB C MalbIM pPa3MepoOM IMKIa. XMMHUYECKHME CBOMCTBA LMKIONpPONAHA: TOPEHHE, PEAKIHUHM TNPUCOECTUHEHUS
(ruppupoBaHMe, TNPUCOEAMHEHHE TaJION€HOB, TaJOr€HOBOJOPOJOB, BOJbI) M IMKJIOT€KCaHa: TOPEHHUE, PEAKIMU PATUKAIBHOTO 3aMEeLIeHUs
(xmopupoBanue, HUTpoBaHue). [lonydeHne HUKIOATKAaHOB U3 aJIKaHOB M JUTaJOreHAIKaHOB.

ATnKeHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI 3TUJICHA. SpZ-FI/I6pI/IIII/ISaI_II/I}I opbutanell aToMOB yriepoja. 6- u m-CBs3H.
I'omonornueckumii psig u odbmas hopmyina ankeHoB. HomeHkmaTypa ankeHoB. M3omMepus alkeHOB: YIJIEPOJIHOTO CKelleTa, TOJI0KEHHUST KPaTHOUW CBSI3H,
MIPOCTPAHCTBEHHAs (F€OMETpPHUECKasi U30MEpHsl, MM LIUC-TPAaHC-U30MepHs), MeKKIaccoBas. PU3NUECKUe CBOMCTBA aIKEHOB. XUMHUYECKUE CBOMCTBA
aNkeHoB. Peakuuu 31eKTpOUIBHOTO MPHUCOEAMHEHUS KaK CIoco0 MoyyuyeHus: (yHKIMOHAJIbHBIX NMPOU3BOJIHBIX YIJIEBOJAOPOJOB: THAPHUPOBAHUE,



raJJOTeHUPOBAHUE, TUAPOTATOTCHUPOBAHHME, TUApATAlUs alKeHOB. MeXaHM3M JJIEKTPO(WIBHOTO MPUCOCIUHEHUsT K aikeHam. llpaBuio
MapKkoBHHKOBA U €ro OObSICHEHHE C TOUYKHU 3PEHUS AJIEKTPOHHOU Teopuu. PaaukanbHoe npucoeInHeHue OpOMOBOIOPOA K alKeHaM B MPUCYTCTBUU
nepekuceil. BaumoeiicTBue alkeHOB ¢ OPOMOM H XJIOPOM B ra30Bo# (ha3e mpu BBHICOKOI TeMIiepatype wiu Ha cBery. OKHCIEHHE aJKEeHOB: TOPEHUE,
OKHCJIEHHE KUCIOpoAOoM B mpucyrcTBuM xiopunoB namiagus (II) u meau (II) (Bakep-mporecc), okuciieHne KUCIOpOAOM B MPUCYTCTBUH cepedpa,
OKHUCJIEHUE TOpSYMM IOJKHMCIEHHBIM pPacTBOPOM II€PMaHraHaTa Kajus, OKHCIIEHHWE IepMaHraHaToM Kanus (peakuusi Barnepa), o30HHpOBaHHE.
KauecTBeHHble peakiuu Ha JBOHHYIO CBsi3b. lIpombllluieHHbIE H JAa0OpaTOpHbIE CHOCOOBI TMOJy4YeHHs alkeHoB. I[lomyueHue ankeHOB
JNETUPUPOBAHUEM AJIKAHOB; peakUuell 3JIMMHUHMPOBAHUS M3 CIHMPTOB, TajJOr€HAIKaHOB, aurajnoreHankaHoB. IIpaBwio 3aiinesa. [lonumepuszanus
ankeHoB. [lonumepusanus Ha karanuzatopax Llurnepa—Harra. IlomudTHiieH Kak KpPYMHOTOHHAXKHBIM MPOAYKT XHMHUYECKOTO MPOM3BOACTBA.
IIpumeHeHne anKkeHoB (ITHIIEH U MPOIUJIIEH).

Anxanuensl. Knaccudukanus ankagueHOB MO B3aMMHOMY PACIOJIOXKEHHUIO KPaTHBIX CBA3el B Moiekyne. OCOOEHHOCTH 3JIEKTPOHHOTO H
MPOCTPAHCTBEHHOTO CTPOCHHS COMPSIKEHHBIX ankagueHoB. OOmas dopmyna ankagueHoB. HomeHkmatypa u u3oMepus aikaaneHoB. Du3nveckue
CBOMCTBA aNKaJMEHOB. XHMHUYECKHE CBOWCTBA allKaJMEHOB: pEAKUWU MPUCOCTUHEHHUS (THIPUPOBAHUE, TallOTEHUPOBAHUE), TOPEHHUS U
nomMepu3auu. 1,2- u 1,4-Ilpucoenunenue. [lonydenne ankaaunenoB. CunTe3 OyraaueHna u3 Oyrana u dtanona. [lomumepusamus. Kayayku. Broman
C.B. JlebeneBa B moyiyueHHE CHHTETHYECKOro Kayuyyka. BynkaHuzanus kaydykoB. Pesnna. MHorooOpasme BHUIOB CHHTETHUYECKHUX KaydyKOB, HUX
CBOMCTBA U IIPUMEHEHUE.

ANKUHBI. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIbl aleTwieHa. sp-Iubpuausanus opOuTaneil aToMoB YIiiepoja.
I'omonornueckuii psg u odmas Gopmyna ankuHoB. HoMeHkaTypa ankuHoB. Mi30MepHs alIKWHOB: YTJIEPOTHOTO CKEJIeTa, TOJI0KEHUS KPATHOU CBSI3H,
MexkiIaccoBas. duznueckue CBOWCTBA aKMHOB. XHMMHUYECKUE CBOICTBAa ajlKWHOB. Peakuuu mpucoequHEHHUs Kak CIoco0 MOJyueHUsl MOJIMMEpPOB U
JPYTUX IOJIE3HBIX MPOAYKTOB. I'mapupoBanue. Peakuuu npucoeIuHEHUs] TajJoreHOB, rajloreHOBOJAOPOJOB, BOJAbL. Tpumepusanus U AUMEpU3aLUs
anetwieHa. Peakiun 3amenienust. KucnoTHele cBoiicTBa aJKMHOB ¢ KOHLIEBOM TPOWHOW CBsI3bI0. AlleTWiIeHU bl B3anMoneiicTBue aneTuieHu10B ¢
rajjoreHankaHamu. ['openue aneruneHa. OKHCIeHHE QJIKMHOB PAcCTBOPOM IepMaHraHara kainud. [lodydeHue amneTwsieHa NHUPOJIU30M MeTaHa U
KapOuaHbIM  MeTooM. CHHTe3 aJKHMHOB alKWJIMpOBaHMEM aneTuiaujoB. [IpumeHenue anerwieHa. [opeHue areTusieHa Kak MCTOYHHMK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKHU U PE3KH METaJLIOB.

Apenbl. Hctopus otkpeiTuss Oenzona. Ilonstue o0 apomarmunoctu. IlpaBuno Xrokkens. HeOeHzounHble apomMaTHdecKUe€ CUCTEMBI.
CoBpeMeHHbIE MpEeACTaBIeHUs 00 AIEKTPOHHOM M IPOCTPAHCTBEHHOM cTpoeHuu Oenszona. OOmast gopmyina apeHoB. M3omepuss U HOMEHKIaTypa
romMoJoros 6ex3ona. Mzomepus au3aMenieHHbIX OEH30JI0B Ha IpuMepe KCHiIoyioB. Pu3ndeckrue cBOMCTBa OeH301a. XMMHUUYECKHE CBOMCTBA OeH30Ia.
Peakiun 3amenienuss B O€H30JIHOM siApe (SICKTPOPUIHHOE 3aMEIIEHHUE): TalIOTeHHUPOBAaHME, HUTPOBAHUE, AJTKWIUPOBAHHE, AalMJIMPOBAHHUE,
cynb(upoBaHue. MexaHU3M peakLUuu 3JIeKTpoPUIbHOrO 3amelieHus. Peaknuu mnpucoenuHeHHs K O€H30i1y (TMJIpUpPOBaHUE, TalOTeHHUPOBAHUE
(x;mopupoBaHue Ha cBeTy)). Peakius ropenns. OcCOOEHHOCTH XUMHUYECKUX CBOMCTB alIKMIIOCH30JI0B Ha TIpUMEpe Toiryosia. B3anMHoOe BIMsIHHE aTOMOB
B MoJIeKyJie Tonyosa. [IpaBuna opreHTany 3aMecTuTeNeil B peakiusIx 3aMelleHus], COrJlacOBaHHasi M HECOTTIaCOBaHHAsi OPHEHTAIHsl. XJIOPHUPOBaHHUE
tonyona. OKucleHrWe alKWIOSH30JI0B PAacTBOPOM TIEpMaHraHata Kaius. [ aloreHupoBaHHME alKWIOCH30JI0B B OOKOBYIO Iienb. HuTpoBanme
HuTpoOen3ona. Ilonyuenue 6enzona u ero romosoros. [Ipumenenune romonoroB 6ensona. I[ToHATHe 0 MONMUANEPHBIX apeHaX, UX (PHU3HOIOTHYECKOe
NIefiCTBHE Ha OPraHU3M YeJIOBEeKa.



['eHeTnyeckas CBsI3b MEXAY pPa3InYHBIMU KJIACCAMU YIJI€BOIOPOA0OB. KauecTBEHHbIE peaKIIMM Ha HEMPEEIbHbIE YTIIEBOAOPOIBI.

["anoreHonpou3BOAHbBIE YIIIEBOJOPOIOB. DIEKTPOHHOE CTPOSHHUE TaJIOr€HONPOU3BOAHBIX YIIIEBOJAOPOIOB. Peakinu 3aMmelleHus: rajloreHa Ha
TUJIPOKCHII, HUTPOTPYIIIY, LIMAHOTPYIIIy, aMUHOTpyniy. J[eficTBue Ha rajJoreHnpou3BOAHBIE BOJHOTO M CIIMPTOBOIO pacTBopa wiesnouu. CpaBHEHHUE
PEaKIMOHHON CIOCOOHOCTH aJKWJI-, BUHUI-, (heHWI- U OCH3WIraloreHn0B. B3anumoaeiicTBie nuraioreHaikaHoB ¢ MaraieMm u nuHkoMm. [lonsitue o
METAJUIOOPTaHMYECKUX COeIMHEHHUAX. Marnuiiopranndyeckue coequHeHus. PeaktuB ['punbspa. Mcnonb3oBaHHME TralOT€HONPOU3BOIHBIX B OBITY,
TEXHHUKE U B CHHTE3E.

Kucnoponconeprxaiye opraHn4eckiue coeIMHEHNs

Cnuptsl. Knaccudukanus, HOMEHKIATypa W H30Mepus cnupToB. ['omonorumyeckuil psig u obmas ¢gopmyna MpeleiabHBIX OJHOATOMHBIX
cnupToB. DU3MYECKHE CBOICTBAa MpPEENbHBIX OJAHOATOMHBIX CHUPTOB. BomoponHas CBs3p MEXIY MOJEKyJaMH W €€ BIUSHHE Ha (U3UYECKUe
CBOMCTBA CHUPTOB. XHWMHUYECKHE CBOICTBA CHUPTOB: KUCIOTHBbIE CBOWCTBA (B3aMMOJICHCTBHE C HATpUEM KakK CIOCO0 YCTaHOBJICHUS HAJTUYUS
TUJIPOKCOTPYIIIBI); PEAKIUU 3aMEIIeHUs TUAPOKCHWIBHOM TpYIIbl Ha TajoreH Kak CIoco0 MOIYy4YeHHs] pacTBOPUTENEH; MEXKMOJIEKYIsIpHas U
BHYTPUMOJIIEKYJIsIpHAs Jeruaparaius; oOpa3oBaHHE CIOXKHBIX 3(PHUPOB C HEOPraHMYECKHMMH U OPTaHMYECKUMHU KHCIIOTaMH;, TOPEHUE; OKHCICHUE
okcupoM Mmenu (II), moakuciaeHHBIM pacTBOPOM IE€pMaHraHaTa Kajlds, XPOMOBOH CMECBIO; PEaKLUU YIJIeBOJOPOAHOro paaukana. CpaBHeHUE
PEaKIMOHHON CHOCOOHOCTH TMEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJHOATOMHBIX CHUPTOB B pPEAKIHMH 3aMelleHUs. ANKOTronsaThl. ['uiaposus,
ATKUIIMPOBaHUE (CHHTE3 MPOCTHIX 3(upoB 1mo Bunbsimcony). Ddupsr GochopHbix Kucior. Pomb MoHO-, au- U TpudocharoB B OMOXMMHUECKHX
npoueccax. [IpombinuieHHbI cuHTe3 MeTanona. [lomyyeHune sTaHona: peakiys OpOKeHUs TIIOKO3bI, THApaTalus dTwieHa. [I[pumeHeHne Metanona u
sTa”osna. dusnosornyeckoe AEHCTBUE METAaHOJIA M 3TAHOJIA HAa OpPraHU3M 4YesloBeKa. MHOIroaTOMHBIE CHUPTHI. DTUJIEHIVIMKOJIb W TIMUEPUH Kak
MIPEJICTAaBUTENHN MIPEACTHbHBIX MHOTOATOMHBIX CIIUPTOB, UX (PU3MUYECKUE U XUMUYECKHE CBOMCcTBA. KauecTBeHHas peakilys Ha MHOTOATOMHBIE CITUPTHI U
€€ MPUMEHEHHE JUIsl pacliO3HaBaHU IJIMIIEpUHA B COCTaBE KOCMETUYECKUX cpeAcTB. [IpakTuueckoe npuMeHEHNE ITUIICHTIIMKOJISA U TIIMLEPUHA.

[Tpoctbie 3¢upbl Kak HM30Mephl MPENENbHBIX OJAHOATOMHBIX CNUPTOB. CpaBHEHHE MX (U3UUYECKUX M XUMHUYECKHX CBOWCTB CO CIHUPTaMHU.
Peakuus pacierieHust npocThiX 3GUpPOB HO10BOI0POAOM. [lepokcuabl IpoCcThIX 3pUPOB, MEPHI MTPETOCTOPOKHOCTH IIPU padoTe ¢ HUMHU.

®enounbl. CTpoeHHe, N30MEpHsl U HOMEHKJIaTypa (eHosjoB. B3anMHoe BiaMsHHME aTOMOB B MoJieKyse ¢eHona. DU3nuecKkue U XUMHUYECKHUe
cBoiicTBa (peHona u kpe3osoB. KucinoTrHble cBoiicTBa (DEHOJIOB B CpaBHEHHHM CO CHUPTAMHU: PEAKIMM C HATpPHEM, T'MIPOKCHIOM Harpus. Peakuuu
3amenieHus B O€H30JbHOM KoOJblle (ramoreHupoBanue (OpomupoBanue), HHUTpoBaHHE). [IpocTeie 3¢upbl ¢eHonoB. OkwucieHue QGEHOIOB.
KauectBennsie peakunu Ha peno. [lonyuenue ¢penona. [Ipumenenue denona.

KapOoHumnbHble coeqUHEHNs. ATIbAETH/IBI U KETOHBI. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE KapOOHMIIBHOM TIpYIEI, €€ HOJISIPHOCTh U
nossspuzyemocts. Kinaccuduxarus anpaeruoB U ketoHoB. CTpoeHHE IMpeneiabHbIX albaeruoB. ['oMonornueckuil psij, HOMEHKIATypa, U30MEpPHUs
IpeaeNbHbIX anbaeruaoB. CTpoeHre MOJIEeKYJbl aleToHa. 'oMonoruyeckuii psiji, HOMEHKIAaTypa U u3omepusi keToHoB. O6mas GopMyia mpeaenbHbIX
aNbJIErHJI0B U KeTOHOB. du3nueckrue cBoicTBa (popmanpieruaa, aneTaabaeruaa, anerona. [{oHsTHe o KeTo-eHOJIbHOW TayTOMEpHH KapOOHMIbHBIX
coeiMHEeHU. XMMHUYECKHe CBOWCTBA MPEENIbHBIX abJEIHI0B U KETOHOB. MeXaHU3M peakH HYKJICO(pUIBLHOTO MPUCOEINHEHNS IO KapOOHMIbHO N
rpynme. Peaknuu mpucoeawHEHUsT BOJBI, CIUPTOB, IMHAHOBOJIOpOoJa W ruapocynbbuta Hatpus. [lomyuenue ameraneit m kertaneir. CpaBHEHHE
PEaKIIMOHHON CITOCOOHOCTH aJIbJIETHJIOB U KETOHOB B PEAKIMAX MPHCOeIMHEHNs. Peakunuu 3amMenienus aToMOB BOJIOpOJa MIPU YIIIEpOJIHOM aToMe Ha
rasiored. [lonmumepuszamus dopmanpaerua u aneranpiernga. CHHTE3 CHUPTOB B3aUMOJEHCTBHEM KAapOOHUIIBHBIX COECJUHEHUN C pPEaKTUBOM



I'punbsipa. OkuciaeHne KapOOHUIIBHBIX coeAMHEHUH. OCOOCHHOCTH peaklMu OKMUCIEeHHUs alleToHa. CpaBHEHUE OKUCIICHUS albJETHIIOB U KETOHOB.
I'unpupoBanue. BoccTtanoBneHne kapOOHUIIBHBIX COEIMHEHUN B cIUPThl. KauecTBeHHbIE peakuy Ha alIbJIETHIHYIO TPYNy (peakius «cepedpsHoro
3epKanay, B3auMoieicTere ¢ ruapokcuaom menu (I1)). AnbaoapHO-KpOTOHOBAsE KOHCHCAIUS allbACTHI0B U KeTOHOB. Oco0eHHOCTH (hopManbaerua.
[Tonydyenue mpenenbHBIX albIETUIOB: OKHCIEHHE CIHUPTOB, rHapaTaius auetwieHa (peakinus KyudepoBa), OKHCIEHHEM 3THUJIEHAa KHUCIOPOJIOM B
npucyrcTBum xyopuaa mamwtagust (I1). [lomydyeHue ameroHa OKHCIIEHHEM MPOMAHOJA-2 W Pa3lIoKEHUEM KaJbIIUEBOW HIIM OAPUEBOM CONHM YKCYCHOM
KHUCIIOTHI. BaskHele npeacTaBuTeNy aabAeTUI0B U KETOHOB: (OPMaIbJIETU/l, YKCYCHBIN albJIeT /I, alleTOH U UX MPAaKTUYECKOe UCTIOIb30BaHUE.

KapOonoBeie kucnotel. CTpoeHHE MpeeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KuCHOT. Kiaccudukanus, w3oMepus M HOMEHKIATypa
KapOOHOBBIX KUCJIOT. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHME KApOOKCUIILHOM rpynmbl. ['omMonorudeckuii psg u obuias Gpopmysa npeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. PU3nNYecKue CBOMCTBA MPEAEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KMCIIOT Ha MPUMEPE MYpPaBbHUHOM, YKCYCHOH,
MIPOMMOHOBOM, MaJbMUTHHOBON U CTEApPUHOBOM KHCIOT. BomopoaHsie cBsizu, accouuanusi KapOOHOBBIX KHCIOT. XUMUYECKHE CBOMCTBA MPEAEIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. KucnoTHbIE cBONCTBA (M3MEHEHUE OKPACKM MHJAWKATOPOB, PEAKIMU C AKTUBHBIMH METAJUIAMU, OCHOBHBIMU
OKCHJIaM{, OCHOBAHMSIMH, COJsIMH). l3MeHeHue cuiabl KapOOHOBBIX KHCJIOT TMPU BBEACHUU JIOHOPHBIX W aKIENTOPHBIX 3aMECTUTEINICH.
B3anmoneiictBre KapOOHOBBIX KHCIOT CO CHHpPTaMH (peakuus STepupuKanuu), oOpaTUMOCTh PEAKIWH, MEXaHU3M pPEaKUUu STePUPHUKAIHH.
l'anorenupoBanne KapOOHOBBIX KHCIOT B OOKOBYIO Iienb. OCOOCHHOCTH XMMHUYECKHX CBOMCTB MYypaBbUHON KHUCIOTHL [lomyueHue mnpemenbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCJIEHHE albJIerH/I0B, OKHUCJIEHHE IEPBUYHBIX CIHUPTOB, OKHUCIEHUE aJKaHOB U AaJKEHOB, TUAPOJIM30M
FeMUHAJIBHBIX TPUTAJIOTeHUI0B. B3aumopeiictBueM peaktuBa ['puHbspa ¢ yriaekucibiM ra3zom. llomydeHne MypaBbUHOW M YKCYCHOM KHUCIOT B
MPOMBIIIICHHOCTH. [IpuMeHeHrne MypaBbHHOM U YKCYCHOW KHUCIOT. J[ByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI: OOIIUE CITOCOOBI MOIY4eHUs, 0COOCHHOCTH
XUMHUYECKUX CBOMCTB. Il]aBeneBas W MaloOHOBas KUCJIOTa KaK MPEICTaBUTENN JUKAPOOHOBBIX KHCIOT. CHHTE3bl Ha OCHOBE MAallOHOBOTO 3(upa.
AHTHIpUIB U1 UMHJIBI TUKApPOOHOBBIX KHCIOT. HempenenbHble W apOMaTHUECKHE KHUCIOTHI: OCOOCHHOCTH WX CTPOEHHS M CBOMCTB. [IpuMenenue
OEH30MHOM KHUCIIOTHI. ApOMaTHYeCKue AUKApOOHOBbIE KHUCIOTHI ((TayneBas, usodraneBas u TepedTaneBass KUCIOTHI): MPOMBIIUIEHHBIE METOIbI
noJiyueHus: v npumeHeHue. [loHsATHEe 0 rTUAPOKCUKApPOOHOBBIX KMCJIOTaX U UX MPEICTaBUTENSIX MOJIOYHOM, JIUMOHHOMU, 0JI0YHON U BUHHON KHUCIIOTaX.
Beicume npenenbHble 1 HelpeaesibHble KapOOHOBBIE KUCIIOTHI. 3HAYSHHE U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

@YHKIMOHAIbHBIE TIPONU3BOAHBIE KAPOOHOBBIX KHCIIOT.

XJIOpaHTHIPUIBl U AHTHJIPHUJBI KapOOHOBBIX KHUCIOT: TMOJy4eHHE, TUApoiau3. B3aumopelcTBHE XJIOPAHTHIPUIOB C HYKJICO(DUIbHBIMU
pearenTamu. [lonydeHue cI0KHBIX 3PUPOB C UCTIOIH30BAHUEM XJIOPAHTUAPUIOB U AHTUIPHUJIOB KUCIIOT.

Crnoxnbsle 3¢pupbl. CTpoeHue, HOMEHKJIAaTypa W H30Mepus CIOXKHBIX 3(upoB. CioxHble 3(pupbl Kak H30Mepbl KapOOHOBBIX KHCIOT
(mexkiaccoBasi uzomepus). CpaBHeHUE (PU3UYECKUX CBOMCTB M PEAKIIMOHHOM CIIOCOOHOCTH CIIOKHBIX 3()UPOB U U3OMEPHBIX UM KapOOHOBBIX KHUCIIOT.
I'uaponns cnoxHbIX 3¢gupoB. CriocoObl MOTyYeHHs! CI0KHBIX FPUPOB: ITepUPUKAILUST KApOOHOBBIX KHUCIIOT, allMUIMPOBAHHE CIUPTOB M aJKOTOJSTOB
raJJoreHaHTUpUIaMi U aHTHIPUIaMU, aJIKMJIMPOBaHUE KapOokcuiaaT-uoHoB. CHHTE3 ClIOKHBIX 3¢upoB (heHonoB. CiaoxHbie 3(Upbl HEOPTraHUYECKUX
kucioT. Hutpornmuuepus. [Ipumenenue ciaoxHbIX 3UPOB B MUIIEBOI U Tap(IOMEPHOM MPOMBIIUIEHHOCTH.

AMUJIBI KApOOHOBBIX KUCIIOT: TIOJy4YE€HUE U CBOMCTBA Ha MMPUMEPE alleTaMH/Ia.

[TonsTHe 0 HUTpHUIIAX KAPOOHOBBIX KUCIOT. [{MaHTUPUHBL.



Conn KapOOHOBBIX KHCJIOT, MX TEPMHUYECKOE pa3jokKeHHWE B MPHUCYTCTBUU Iienodyr. CHHTe3 KapOOHWIBHBIX COEAMHEHHH pa3ioKeHueM
KaJIbLIMEBBIX COJel KapOOHOBBIX KHCIIOT.

A30T- 1 cepocoiepKalue COSTUHEHMS

Hutpocoenunenus. OJIEKTPOHHOE CTpOeHME HuTporpymmnsl. [lomydenue HuTpocoennHeHui. BoccTaHOBIIEHME HUTPOAPEHOB B AMMHBIL.
Apomarnyeckue HUTPOCOEANHEHUS. AKLENTOPHBIE CBOMCTBA HUTPOIPYHIIbl. AJIbI0JIBHO-KPOTOHOBAsE KOHAECHCALUS HUTPOCOEeAuHEHNI. B3pbiBuaThie
BELICCTBA.

Awmunbl. Knaccupukanus mo Ty yriaeBOJOPOJHOTO pPagUKalia M YMCIY aMHUHOTPYII B MOJIEKYJe, HOMEHKJIAaTypa, M30MEpHUs aMUHOB.
IlepBuuHbIC, BTOPUYHBIE U TPETHYHBIE aMUHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE NPEICIIbHBIX aMUHOB. DHU3nueckue CBONCTBA aMUHOB.
AMUHBI KaK OpraHMYeCKHE OCHOBaHUS: peakUMHU C BoAoH, kucioramu. Coin alkuiaMMOHMs. Peakuus ropeHus amMHHOB. AJIKWJIMPOBAaHUE U
alWINPOBaHME aMUHOB. Peakuyy aMUHOB C a30TUCTON KHCIOTOH. [IoHATHE O YeTBEPTHUHBIX aMMOHHEBBIX OCHOBaHMAX. Hurposamuusl. Metonbl
UACHTU(GUKAIIMA TICPBUYHBIX, BTOPUYHBIX M TPETHYHBIX aMHHOB. [lomydeHne aMHWHOB aNKWJIMPOBAaHMEM aMMHAKa M BOCCTAaHOBJICHHUEM
HUTPOINPOU3BOAHBIX YIIIEBOJOPOJOB, U3 cUpTOB. [IpuMeHeHre aMMHOB B (hapMalleBTHUECKONW IMPOMBIIIJIEHHOCTH. APOMaTHYECKUE aMUHBbl. AHUINH
KaK IIpeJICTaBUTENb apoMaTHuecKux aMuHoB. CTpoeHue aHwiMHa. B3aumMHoe BiMsiHUE rPpyI aTOMOB B MOJIEKYJIe aHWIMHA. BnusiHue 3amecTtureneii B
apOMAaTUYECKOM sIJIpe Ha KUCIOTHbIE U OCHOBHBIE CBOWMCTBA apuilaMUHOB. [IpuunHbl ociabiaeHns OCHOBHBIX CBOMCTB aHUJIMHA B CPAaBHEHUH C aMMHAMHU
IIpeIEeIbHOro psijfa. XMMHUUYECKHE CBOWCTBAa aHMUJIMHA: OCHOBHBIE CBOWMCTBA (B3aMMOJEIHCTBHE C KHUCIOTAaMH); PEAKIMHM 3aMEIICHHUs B apOMaTHYECKOe
A1po (rajloreHupoBaHue (B3auMoJeiicTBUE ¢ OPOMHOI BOJ0i), HUTpOBaHUE (B3aUMOJEHCTBUE C a30THOM KUCIIOTOI), Cyab(UpPOBaHUE); OKHCICHUE;
AIKWIMPOBAHUE U allMJIMPOBAHUE IO aTOMY a30Ta). 3alllUuTa aMUHOTPYIIBl IIPU pEaKUUU HUTPOBAHMS aHWIMHA. AnetaHuiaui. luazocoearHEHHUs.
Jlna3zoTHpoBaHKE NEPBUYHBIX apWJIaMUHOB. Peakiuu 1na3ocoeIMHEHHH C BBIACICHUEM a30Ta. Y CIOBUSA a30COUYETAHHUS, a30- U IMa30COCTABIAIOLINE.
A3okpacutenu, 3aBUCUMOCTb MX crpoeHuss or pH cpenpl. Wngukaropel. [lonydyenue anmnuHa (peakuusi 3WHHMHA). AHMIUMH Kak ChIpbe JUIs
IIPOU3BOJICTBA AaHWJIMHOBBIX Kpacuresaei. CUHTE3bl HA OCHOBE aHUJIMHA.

Cepoopranudeckue coeauHeHus. [IpeacTtaBieHne o cepoOpraHUYECKUX coenuHEeHMsIX. OCOOEHHOCTH WX CTPOEHUS U CBOWCTB. 3HauYeHUE
CEpPOOPraHUYECKUX COCAMHEHUN.

['eTepounkiibl. A30T-, KHCIOPOJ- U CepocoepkKaliue reTepoluukiibl. dypaH, nupposi, THOGEH U UMUAA30J1 KaK MPeICTaBUTENN MATHUICHHBIX
rerepouukioB. Ilpupora apoMaTMUHOCTH MATHUWIEHHBIX TIETEPOLMKIIOB. JJIEKTPOHHOE CTPOECHUE MOJIEKYJIBI MHUPPOJIA, APOMATUYECKUN XapakKTep
Mouiekynbl. KucnotHbele cBoiicTBa nupposa. Peakiuu rujipupoBanHus retrepouukioB. [loHarue o nmpupoaHbix nophupuHax — XJIOpopuilie U reme.
OOmume mpencraBieHus o0 MX pOJIU B KUBOW mpupone. [IupuaumH Kak NpencTaBUTENb HIECTUWIEHHBIX T'€TEePOIMKIOB. DJIEKTPOHHOE CTPOCHHE
MOJIEKYJIbl TUPUINHA, apOMaTUYECKUI XapakTep MoJieKysbl. OCHOBHbIE CBOICTBa MUpUIMHA. Paznuure B IpOsSBICHUN OCHOBHBIX CBOMCTB IUppoJia U
nupuanHa. Peakiuy nUpUaAKMHA: JIEKTPO(UIbHOE 3aMelleHne, THIPUPOBaHUe, 3aMellleHHe aTOMOB BOJOpOJa B B-IOJIOKEHUH Ha TUIAPOKCOTPYIIY.
[Mukonuusl 1 ux okucinenue. Kero-eHonpHas Tayromepus B-ruapokcunupuanHa. Tayromepus B-ruapokcunupunvia u ypauuia. [Ipeacrasinenue o6
UMHIa305e, MUIEpUANHE, THUPUMHIMHE, HHJO0JE, HUKOTHHE, aTpOIHHEe, cKaTtoje, Qypdypose, THCTHAWHE, TUCTAMHUHE, MypHHE, MyPHUHOBBIX WU
MUPUMHIMHOBBIX OCHOBAHUSIX.

buonornyeckyn akTUBHBIE BEIIECTBA



Kupsl kak cli0KHBIE YPUPHI TTUIEPHUHA U BBICIIUX KapOOHOBBIX KHCIIOT. PacTUTENbHBIE U )KUBOTHBIC KHUPHI, KX cOcTaB. DU3NYECKUE CBOMCTBA
XKUPOB. XMMUYECKHE CBOMCTBA )KUPOB: THIpUPOBaHUE, OkucieHue. [lepokcunnoe okucnenue xupos. IIporopkanue xupoB. ['uaponu3 nim omblUieHue
KHUPOB KaK CIIOCOO MPOMBIIIJICHHOTO MOJYYEeHHUs COJIeH BBICIINX KapOOHOBBIX KUCIOT. [ maporennsanus xxupoB. [Ipumenenne xupoB. MbIa Kak coJiu
BBICIIMX KapOOHOBBIX KHcIOT. Moromue cBoiictBa Mbuia. [Ipencrasnenue o nunuaax. OOuye npeacTapieHus 0 OMOJOTHYECKUX (DYHKIUSAX JTUTUIOB.

YrneBoasl. O6mas hopmyna yrieBogos. Kiaccudukamnus yriieBogoB. MoHO-, 0JIUro- U noymcaxapuasl. Du3ndeckue CBOMCTBA M HAX0XKICHUE
YIJIEBOMOB B MpUpPOAE (HAa mpUMepe TIOKOo3bl U (QpykTo3bl). JluneitHas u nuknanyeckas Gopmbl TOKo3bl U (GpykTO3bl. [lupano3sl u QypaHo3bl.
@opmynsl Gumepa u Xeyopca. [oHsTHE 0 TayTOMEpUHU KaK BUIE U30MEPHH MEXKIY MHUKIMYECKON W JTHHEHHON (hopmamu. OnTudeckass U30MepHst
[JIIOKO3bl. XMMHUYECKHE CBOMCTBA IUIIOKO3bI: OKHUCIIEHHWE XJIOPHOW WM OpPOMHOM BOMOH, OKHCIIEHHWE a30THOM KHCJIOTOW, BOCCTAHOBJIEHHE B
IECTUATOMHBIA CIIHUPT, allMIMPOBAHKE, ATKUIMPOBAaHUE, N30MEPHU3alIlMsl, KAUeCTBEHHBIE PEaKIIMU Ha TJIIOKO3Y (IKCIEPUMEHTAIbHBIE JI0KAa3aTEIbCTBA
HaIM4YUs adbJCTUAHOM W CIUPTOBBIX TPYII B TIJIOKO3€), CHUPTOBOE, MOJOYHOKHCIIOE, MPOMHOHOBOKHCIOE MU MACISHOKUCIOE OpOoXKEeHHE.
['MuKOo3uIHBINA THAPOKCHI, eTo crienupudeckue cBoicTBa. [lorstre o rmuko3ugax. [ToHsATHE O TIIIOKO3WAAX, UX HaXOXJIeHUHU B ipupose. [lorydaeHue
rioko3el. DpykTO3a Kak u3oMmep rroKo3bl. Pubosa u aesokcupubosa. IlpuMenenue u 6uonorunueckas poiib yrieBoaoB. OKUCIEHHE YTTIEBOIOB —
HMCTOYHHK SHEPTUHU JKUBBIX OpraHu3MoB. J(ucaxapuasl. Caxapo3a Kak MpeACcTaBUTEIb HEBOCCTAaHABIMBAIOIIMX aucaxapuioB. CtpoeHue, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA caxapo3bl. ManbTo3a, JaKkTo3a U 1eio0no3a: uxX CTpoeHue, PU3NYecKue U XMMHUYECKHUe CBOMCTBA. [ Maponus aucaxapuaos.
[Tonyuyenue caxapa u3 caxapHoii cBekiibl. [Ipumenenue caxapossl. [lonmucaxapuasl. Kpaxman, rIMKOreH U MeiTio103a Kak OMOI0THYECKUE TTOTUMEPHI.
Kpaxman kak cMech aMHIJIO3bI M aMHJIONIEKTUHA, €r0 (PU3NYECKUe CBOMCTBA. XMMHUYECKHE CBOMCTBA Kpaxmala: THAPOIU3, KAUeCTBEHHAs PEaKIHs C
MOJIOM U €€ TIPUMEHEHHUE JIJIsi 00HApyKEHHUsI KpaxMaja B MpOoAyKTax nuTaHus. [ JIMKoreH: ocoOeHHOCTH CTpoeHus U CBOMCTB. Llemtrono3a: crpoenue u
¢usnueckrue CcBOMCTBA. XUMHUYECKHE CBOMCTBA IIEJUTIOJIO3bI: TUIPOIN3, 00pa3oBaHHE CIOXKHBIX 3(hupo. [IpumeHeHne kpaxmana W LEUIIOIO3BL.
[IpakTHueckoe 3HaUYECHHE MOJIMCAaXapHUI0B.

Hyxneunossie kucnotsl. Hykneo3unsl. Hykieotuasl. HykinenHoBble KUCIOTHI Kak MPUPOAHbIE oduMephl. COCTaB U CTPOCHHE HYKIIEMHOBBIX
kucinotT (JJHK u PHK). I'maponu3 HykIeMHOBBIX KUCIOT. PoJib HYKIIEMHOBBIX KHCIIOT B Xu3HenearenbHOCTH opranu3moB. Oyakuun JIHK u PHK.
Kommniementapuocts. I'enernueckuii koa. Uccnenosanue cocrtapa JJHK denoBeka u ero npaktudeckoe 3HaUCHHE.

AwmwuHOKHCHOTHL. COCTaB, CTPOCHHE M HOMEHKJIATypa aMUHOKUCIIOT. [ 'OMOJIOrHdecKuil psijl mpeieIbHbIX aMMHOKHUCIIOT. MI3oMepust peesibHbIX
aMUHOKHUCIIOT. OnTuueckas nuzoMmepus. Gu3ndecke CBOMCTBA MpeAeNbHBIX AMUHOKUCIOT. OCHOBHBIE aMUHOKHUCIIOTHI, 0Opasytoriue 6enku. CrocoOs
MOJTYYEHUSI aMUHOKHUCIIOT. AMMHOKHUCIOTHI Kak aM(OTEepHbIE OpPraHMYECKHE COCJIWHEHHUs, PAaBHOBECHs B pacTBOpax amMuHOKHCIOT. CBoHCTBa
AMUHOKHCIIOT: KHCJOTHBIE M OCHOBHBIE CBOWCTBA; HM303JEKTPUUECKas TOYKA; aJKWIMPOBAHUE W AlWIMPOBAHHE AMHHOTPYIIbBI; STEpUPHUKAIUS;
peakiuu ¢ a30TUCTOM KucinoTol. KauecTBeHHbIE peaklluu Ha aMMHOKUCIOTHI ¢ TuapokcuioM Meau (II), Huaruapunom, 2,4-1uHUTPOPTOPOESH30IOM.
Crenunpuyeckne KaueCTBEHHBbIE PEaKIIMM Ha apOMATUYECKHE M TeTePOLUKINYECKHE aMUHOKHUCIOTHI C KOHIIEHTPUPOBAHHOW a30THOM KHCIOTOH, Ha
nucteuH ¢ arieratom cBuHIA (II). [lorsTHE O UKITMYECKUX aMUAaX — JAKTaMax U JAUKETONHIepa3nHax. bruosornueckoe 3HaUY€HNUE O.-aMUHOKUCIIOT.
OO6nacTi mpuMEHEHUsI aMHHOKHCIIOT.

[Tenrtupl, ux ctpoenue. [lentuanas cBsi3b. AMHUIHBIN XapaKkTep MEeNTUIHON CBs3u. CHHTE3 MEeNTUI0B. | UIpOIN3 MeNTHIOB.

benku xak mpupomgnbsie Ouomnonmmepsl. CoctaB U cTpoeHue OenkoB. [lepBuynHas cTpykTypa OenkoB. XWUMHUYECKHE METOAbl YCTAHOBJICHHS
AMUHOKHCIIOTHOTO COCTaBa M TMOCJIEIOBATEILHOCTH. DEepMEHTATUBHBIN THAPOIN3 OenkoB. BropuuHas cTpykTypa O€IKOB: O-CIIUpaib, B-CTPYKTypa.



Tpernunast m deTBepTUYHAs CTPyKTypa OenxoB. JlucynbduaHble MOCTMKM W WOHHBIE M BaH-Jep-BaajlbCoBHI (TUAPO(OOHBIE) B3aMMOACHCTBHSL.
XuMUYecKkue CBOMCTBa OEIKOB: THAPOJIN3, JIeHATypallus, KadecTBeHHbIE (IIBETHBIC) peakiuu Ha Oenku. [IpeBpaieHust GelKOB MUILK B OpraHU3ME.
buonornueckue pyHkiuu 6emkoB. JOCTHKEHUS B U3YUCHUU CTPOCHUS U CHHTE3a OCITKOB.

BBICOKOMOIIEKYIIIPHBIE COEIMHEHUS

OcHOBHBIE TOHATUS BBICOKOMOJIEKYJIIPHBIX COEJUHEHHMI: MOHOMEp, IOJIMMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IosinMepu3anuu. OCHOBHbIE
CHOCOOBI TMOJYYEHHsS] BBICOKOMOJEKYJSPHBIX COCAMHEHMN: peakuuu MoJIMMepu3aluu U nonukonjaeHcanuu. Cononmumepusanus. CTpoeHue u
CTPYKTYpa MOJIMMEPOB. 3aBUCUMOCTh CBOWCTB MOJIMMEPOB OT CTPOeHHS MoJieKyll. Kimaccupukanus moiauMepoB: TIacTMAcChl (IUIACTHKH ), 3JIACT OMEPHI
(kayyykH), BOJIOKHA, KOMIO3UTHL. (COBpEeMEHHbIE TIIacTMAacChl (TUIACTUKU) (TOJMMATUIICH, MOJUIPONUICH, MOJUCTUPOI, MOJUBUHUIIXIOPU],
¢dToporutacT, moMMITHICHTEpeTanIaT, akpuiI-0yTaJueH-CTUPOJIbHBIN TUIACTHK, MOJIUKApOOHAaTh). TepMOIIacTHYHbIE U TEPMOPEAKTUBHBIC MTOJTUMEPHI.
®enondopmanbaeruanbie cMoiabl. Kommno3utHeie Marepuansl. [lepcrnekTHBbl HCIIONB30BaHUST KOMIIO3UTHBIX MaTepuaioB. YIJerjaacTuku. BonokHa,
ux knaccudukanus. [IpupoaHple 1 XUMUYECKHE BOJIOKHA. VICKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA. [[OHSATHE O BHMCKO3€ M alleTaTHOM BOJIOKHE.
[TonusdupHble ¥ MNOIMAMHIHBIE BOJOKHA, WX CTPOCHHE, CBOMCTBA. [IpakTHMdeckoe HCHOIB30BaHUE BOJOKOH. JnactoMmepbl. [lpuponnblii u
CHHTETHYECKUI Kaydyk. Pesmna m 30onuT. [Iprmenenue nomumepoB. CuHTeTHUECKHE IUICHKH. MemOpanbl. HoBble TEXHOJIOTHH JalbHEHIIEro
COBEPILIEHCTBOBAHUS MOJIMMEPHBIX MATEPUAJIOB.

11 xnacc

Teopernueckre OCHOBbI XUMHH

Crtpoenue BelecTna

ATOMHO-MOJIEKYJISIpHOE ydeHHe. BelecTBa MOJIEKYJISIPHOIO M HEMOJEKYISIPHOrO CTpoeHMs. KauecTBeHHBIM M KOJIMYECTBEHHBIH COCTaB
BeulecTBa. MoJisipHasi U OTHOCUTEJIbHAs MOJIEKYJIsIpHAsl Macchl BellecTBa. MombpHas 1051 U MaccoBas A0 3JIeMeHTa B BeuiectBe. CTpoeHue aroma.
Hyxnuapl. U3otonsl. ledekt maccsl. TUMBI paTuoakTUBHOTO pacnaaa. TepMosiiepHblii cuHTe3. OTKPBITHE HOBBIX XMMUYECKHUX AJIEMEHTOB. SepHbIe
peakuuu. Tunel SAEpHBIX peakuuid: aeneHue U cuHre3. CKOpPOCTh peaklMM paJuoaKTUBHOrO pacnana. [IpruMeHeHne paJuoHYKINA0B B MEIUIMHE.
Meton MeueHbIXx aTOMOB. [IpuMeHEHME paJuOaKTHBHBIX HYKJIHWJOB B TeoXpoHOjoruv. CoBpeMeHHas MOJENb CTpOoeHMs aroMa. KopmyckynspHo-
BOJIHOBBIE CBOMCTBa 3ekTpoHa. [IpencraBinenue o kBaHToBOM MmexaHuke. CooTHomienue ne bpoins. [Ipunnun HeompenenenHoctu IeitzenOepra.
ITonsatue o BonHoBo# ¢yHkimu. KBanToBble uncna. ATomHast opOutais. PacnpeneneHue 31eKTpOHOB MO SHEPreTUYECKUM YPOBHSIM B COOTBETCTBHH C
MPUHIIMIIOM HauMEHbIIEN SHEpruu, npaBuwioM XyHaa U npuHuunom Iaymu. OcoGeHHOCTH CTPOEHUS SHEPTreTHUECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
OnekTpoHHas KoHGwurypauusi aroma. Kiaccudukanms XHMHYECKHX 3JIeMEHTOB (s-, P-, d-, f-amemeHTsl). DnekTpoHHBIE KOH(HUTYpaIUu
MIOJIOXKUTEIBHBIX U OTPULIATENIbHBIX HOHOB. OCHOBHOE M BO30YK/IEHHBIE COCTOSIHUSL aTOMOB. BanieHTHbIE 3JIEKTPOHBI.

[Tepuognueckuil 3akoH. Paauyc aroma. 3aKOHOMEpPHOCTH B W3MEHEHUHM CBOWCTB IPOCTBIX BEIIECTB, BOJOPOAHBIX COECAUHEHWM, BBICIIHNX
OKCHJIOB U TUJIPOKCHJIOB B NEPUOJIAX U TPYyMIAX. DNEKTPOOTPUIATETLHOCTb.

XuMHUecKas CBA3b. DJIEKTPOHHAS MPUPOJa XUMHUECKON CBsA3H. Buapl xuMudeckoit cBs3u. KoBanieHTHas CBA3b U €€ XapaKTePUCTUKU (PHEPrus
CBSI3M, JJIMHA CBSA3M, BAJIEHTHBIN yroi, KpaTHOCTh CBSA3M, MOJSPHOCTH, MOJIIpU3yeMocTh). KoBaneHTHas HenossipHas U nojisipHasi cBa3b. OOMEHHbIN U
JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsl KOBAJEHTHOM MOJsApHON cBs3u. ['eomeTpust MoneKyibl. JIUMONBHBIIT MOMEHT CBA3H, JAUIMOIBHBIN



MOMEHT MOJeKyJbl. MloHHas cBA3b. OTiMune MeX1y MOHHOM M KOBAJEHTHOM CBA3bI0. MeTainuueckas cBsi3b. BoaoponHas cBs3b U €€ BIMSHUE Ha
CBOMCTBA BeleCTBA. MEKMONEKYJISPHbIE B3aUMOIeUCTBUS. [[oHATHE O CynpaMONIEKyISIpPHOW XUMUHU.

ArperaTHble cOCTOSIHMS BemiecTBa. 'a3pl. ['a3oBble 3akonbl. YpaBHenue Kiaiinepona—MenneneeBa. 3akoH ABoraapo. 3aKoH OOBEMHBIX
oTHoIIeHUH. OTHOCUTEIbHAS TUIOTHOCTD ra3oB. CpeaHss MosipHas Macca cmecH. CTpoeHHe TBepAbIX Tell: KpUCTalIndecKue U aMop(HbIe BEIeCTBa.
Tumnbl KpUCTAJTUIMYECKUX PEIIETOK: aTOMHAs, MOJEKYJsIpHas, WOHHAs, MeTaiudeckas. [lonstue o0 smemeHTapHOU suelike. Pacuer uymcna MOHOB,
coJiep>KaIuxcs B dJieMeHTapHo# siueiike. Monnble paanycel. Onpeenenre MeTaluIMuecKoro pajanyca. 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BELIECTBA
OT TUNAa Kpuctajuuueckod pemerku. [IpuunHbl MHoOrooOpasusi BemiecTB. COBpPEMEHHBIE IPEACTABICHUS O CTPOEHUM TBEPABIX, XHIKHX H
ra3o00pa3HbIX BEIECTB.

OcCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHNS XUMUUECKUX peaKLnii

Knaccudukanus XuMUYeCKHX peakUui M0 pa3iMyHbIM MpPU3HAKaM CpaBHEHHUA. ['OMOreHHble U rereporeHHsle peakuuu. Kinaccudukanus no
3HaKy TeryIoBoro 3¢dexra. OOpaTiMble U HeOoOpaTHMbIe peakiuy. KaranuTndyeckne W HEKaTAIMTHYECKUE peakuuu. Peakuuu ¢ n3MeHeHHeM u 0e3
U3MEHEHMsI CTENEHH OKMCJIEHHs 3JEMEHTOB B COEJUHEHHUSAX. OHEepreTnka XuMmMuueckux peakuuil. TeruoBoit 3¢ddexkr Xumuueckoil peakiuu.
OHAOTEepMHUYECKUE U SK30TepMUYECKUE peakiui. TepMoxumudeckre ypaBaeHus. Temnora o0pa3oBaHus BemecTBa. 3akoH ['ecca u ciecTBUs U3 HETo.
Oneprust cBsi3u. [loHsTHe 0 BHyTpeHHeW sHepruu W sHTanbnuu. IloHsTue 00 sHTponuu. Bropoil 3akon Tepmoaunamuku. Popmyna boabimana.
Oneprus ['u60ca 1 KpuTepuu caMoIIpoOrU3BOJBHOCTH XUMUYECKOUN peakuuu. OOpaTuMble peakuu. Xumuueckoe paBHoBecue. KoHcranTa paBHOBecHs.
[Tpunnun Jle Ilarense. PaBHOBECHBIE COCTOSHUS: yCTOWYMBOE, HEyCTOWYMBOE, Oe3pazanuHoe. CMelleHne XUMUYECKOI0 paBHOBECHUS 10]1 JIeiicTBUEM
pa3nuuHbIX (AKTOPOB: KOHIEHTPAlMM pEareHTOB WJIM NPOAYKTOB pEaKlMM, JaBlIeHUs, TeMmieparypbl. Ponb cMmemieHuss paBHOBECHSI B
TEXHOJIOTHYECKUX mpoueccax. CKOpPOCTb XMMHUECKUX pEaklHil, €€ 3aBUCUMOCTb OT Pa3JIUYHBIX (DaKTOPOB: MPHUPOJBl pEarupyrollux BeEILECTB,
KOHLEHTPALlUU pearupyroliyux BELIECTB, TEMIEpPaTypbl, HaJIWYMS KaTaln3aTropa, IUIOMAAU IOBEPXHOCTU pearupyromux BellecTB. Peakiuu
TOMOT€HHbIE M TeTepPOreHHbIe. DJIeMEHTapHble peakuuu. MexaHu3M peakluu. AKTHBUPOBAHHBIM KOMIUIEKC (TIEPEXOJHOE COCTOSHUE). 3aKOH
neiictByronux Macc. KoHcTaHTa CKOpOCTH peakiuu, ee pasmMepHocTb. CKOPOCTh peakliuy paguoakTuBHOro pacnazaa. [lepuon nomypacnazga. IlpaBuio
Bant-T'odda. ITonsTre 06 sHEprum akTUBaK U 00 SHEpreTudeckoM npoduie peakuu. YpaBHeHne Appenuyca. Karanusaropsl v katanus. DHeprus
aKTUBALMU KaTaJU3UPyEeMOM M HEeKaTalu3UpyeMol peakluu. AKTUBHOCTh U CEJEKTUBHOCTb KaTalu3aTopa. | OMOTeHHBI M IeTepOreHHBbIM KaTallu3.
I'omoreHHbIi KaTanu3 B ra3oBoil ¢asze. Kartamuruueckoe OKHCIEHHE YrapHOrO ra3a B KOHBEpTepaxX BBIXJIONMHBIX Ta30B B aBTOMOOWIsAX. Poinb
KaTaJu3aToOpOB B MPUPOJIE U MPOMBIIIJIEHHOM ITPOU3BOJACTBE. DEPMEHTHI KaKk OMOJIOTHYECKUE KAaTaIN3aTOPBI.

PactBOpEI

CniocoObl BeIpa’ke€HHUsI KOJIMUYECTBEHHOTO COCTaBa PacTBOpA: MaccoBasi J0Jsl PACTBOPEHHOI'0 BellecTBa (IPOLIEHTHAs KOHIEHTpAIus ), MOJIsIpHast
KoHIIeHTpauus. TutpoBanue. PactBopeHue kak ¢pusznko-xumuueckuii nmpouecc. Kpucramnoruapatsl. JucnepcHsie cuctemsl. KonmonaHbie pacTBOpSI.
Uctunnpie pactBopbl. JlucmepcHas ¢asza m nucnepcuonHas cpeaa. CycneHsumm u dMyiabcud. 3oiu W remu. Omnanecuennus. Dddext Tunmans.
Koarymsuus. Cenumentanus. Cunepesuc. Peakiuu B pacTBopax 3J1€KTpoMTOB. KauecTBEHHbIE peakuy Ha MOHBI B pacTBOpe. KucioTHO-O0CHOBHBIE
B3aUMOJICHCTBUSL B pacTBopax. AmdotepHocTs. MonHOE mpousBenenue Bojabl. Bomoponmubiii mokasarens (pH) pactBopa. CumbHble u ciaOble
anekTpoiuThl. Pacuer pH pacTBOpoB CHIIBHBIX KUCIIOT U mienoyeil. KOHCTaHTh JuccolManuy clabbIX 3JIeKTPOaUTOB. CBA3b KOHCTAHTHI M CTENEHH
nucconuanui. 3akoH pas3Benenusa OctBanbaa. Peakuyu nmonnoro oomena. IlonHble U cokpallieHHble HOHHBIE YpaBHEeHUs. ['uaponus coneit. ['uaponms



110 KaTHOHY, 110 aHUOHY, 110 KaTHOHY M 110 aHHOHY. Peakius cpeapl pacTBOPOB COJICH: KUCIIOTHAS, IIeJI0YHas U HelTpanbHas. [lonHbIi HeoOpaTUMBIii
ruaposn3. [lonydeHue peakuueit rujposi3a OCHOBHBIX colield. [lonarue o nmpoTonurudeckor Teopun bpencrenga—1Iloypu. [loHsitue o Teopun KUCIOT
u ocHoBaHMH JIptonca. 3HaueHHe TUAPOJIN3a B OMOJOTHYECKMX OOMEHHBIX Iporeccax. IIlpuMeHeHne ruiposinsa B MPOMBIILICHHOCTH. PaBHOBecHe
MEXy HAChIIIEHHBIM pacTBOPOM U ocaakoM. IIponsBenenue pacTBOpUMOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEaKUUU. THUIBl OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX peakiuil. OKUCIEHME U BOCCTAHOBJICHHE.
OKucIuTeNnM U BOCCTAaHOBHUTEIH. METO 3JEKTPOHHOTO M 3JIEKTPOHHO-MOHHOTO OanaHca. [loBeneHue BemecTB B cpefax ¢ pasHbIM 3HaueHueMm pH.
[lepmanranat kanmust Kak OKHCIHTENb. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE pEAKIMUM B HPUPOAE, IPOU3BOACTBEHHBIX IIpOLECCaX U
KU3HEIESATEIIbHOCTU OpPraHu3MOB. ['adbBaHMYECKHM 35IeMEHT (Ha npumepe 3nemeHTa JlaHuamsa). XUMHUYECKHEe UCTOYHMKM TOKAa: TajlbBaHUYECKHE
3JIEMEHTBI, aKKyMYJISATOPbl M TOIUIMBHBIE 3yieMeHThl. (Dopma 3amucu XMMHYECKOrO HCTOYHMKA ToKa. CTaHAApTHBIA BOJOPOJHBIN 3IEKTPO/IL.
CrangapTHBIM 31EKTPOAHBIN MOTeHIMal cucTeMbl. lloHATHE 00 3JIEKTPOIBMXKYILIEH CHJIE pPEaKUUH. ODJIEKTPOXUMHYECKUH psi HalpsHDKeHUH
(aKTUBHOCTH) METAJUIOB (PsiA CTAaHAAPTHBIX SJEKTPOIHBIX MOTEHIMANIOB). HampaBieHHe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUUN. DIEKTPOIIN3
paciiaBoB ¥ BOAHBIX PACTBOPOB 3JIEKTPOJUTOB (KUCIOT, IIEI0Ye U conei). 3akoHbl 3ekTponu3a. [IpakTuyeckoe NpUMEHEHUE 3JIEKTPOIn3a s
MOJIyYEHUS [IETTOYHBIX, IET0YHO3EMENbHBIX METAIUIOB U amtoMUHUSA. Koppo3us MeTasioB: CriocOOb! 3alIUTHl METAJUIOB OT KOPPO3HUHU.

OCHOBBI HEOPTAHUYECKON XUMHH

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHWYECKUX COequHEHHH. BakHeilmme kiacchl HEOPraHMYECKHX BEIIECTB. DJIEMEHThl METAIUIbl U
HEMETaUIbl U UX MoJjiokeHne B llepmommueckoit cucreme. Kiaccudukanus u HOMEHKIATypa CIIOKHBIX HEOPTaHMYECKUX COCIWHEHHNA: OKCHIOB,
THIPOKCHIOB, KUCIOT U coieil. ['eHeTnyeckas CBA3b MEX]y KilacCaMU HEOPraHUYECKUX coeAnHeHud. Maentudukanms HeopraHM4ecKuX BEUIeCTB U
noHoB. Kommekcupie coeaunenusi. CocTtaB KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTelnb, juranasl. KoopaunamuonHoe yucino. Homenknarypa
KOMILUIEKCHBIX COEIMHEHHI. 3HaUeHNE KOMIUIEKCHBIX coequHeHU. [IoHsATHE 0 KOOPAMHAIITMOHHOW XUMUMU.

Hewmeramnsl

Bonopon. [lonyuenue, ¢pusndeckue U XMMUYECKUE CBOMCTBA (peaklMU ¢ MeTallaMH M HEMETaJulaMH, BOCCTAaHOBJICHME OKCHUJIOB M COJIei).
I'mapuael. TonmuBHBIE JIEMEHTHI.

["anmorensl. OO0Iast XapakTepUCTHKA dNIeMEHTOB TiaBHo nmoAarpymnmsl VII rpymnmel. dusndeckne cBOWCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH
M3MEHEHHUS OKHCIUTEIbHON aKTUBHOCTHU TaJIOT€HOB B COOTBETCTBUU C UX IOJIOKEHUEM B Nepuoanueckoi tadnuue. [lopsiok BEITECHEHUS rajioreHoB
U3 PacTBOPOB TallOTEHUIOB. XJIOpP — TMOJyY€HHE B MPOMBIIUICHHOCTH U J1a0OpaTOpHH, PEeakiMy ¢ MeTallaMH W HeMmeTaulaMd. BiaumopeiicTBue
XJIOpa C BOJOW W pacTBOpamu Imesoueid. llemHoil mMexaHu3M peakIuu B3auMOJACHCTBHUS XJjopa ¢ BojgopoaoMm. OOe33apakuBaHUE MUTHEBOU BOJIbI
XJIOpOM. XpaHEHHWE U TPAaHCIOPTHUPOBKA xjopa. KuciopoaHele coeauHEHUs Xjopa. [ MIOXJIOpUTHI, XJIOpaThl M MEpPXJIOpPaTbl KaK TUIUYHBIC
okuciurenn. OcobeHHocTH XuMuu (ropa, 6poma u uoma. KauecTBeHHas peakiusi Ha MOJ. ['aJoreHOBOJOPONBI — IMOJIy4E€HHE, KHUCIOTHBIE U
BOCCTAaHOBUTENBbHBIE CBOMCTBA. XJI0POBOAOPO. I'aioreHoBo10OpoiHbIE KUCIOTHI U UX coiu. CossHas KUCIoTa U ee coyn. KauecTBEHHbIE peaklluy Ha
rajoreHua-uoHsl. [[puMeHeHne raToreHoB U X BAKHEHIIINX COCTMHEHUM.

DneMeHThl MOArpyMIbl Kuciaopoaa. OOmast xapakKTepUCTHKa 3JIEMEHTOB TIaBHOM moarpymmbl VI rpynmbel. Ousnyueckue CBOMCTBA MPOCTHIX
BemiecTB. O30H Kak ayuioTporHas Momudukanus kuciaoponaa. [lomydenne o3zoHa. O3oHatopsl. O30H Kak okuciauTesnb. CpaBHEHHE CBOWCTB O30HA U



kuciaopona. Boga u nepokcua Bogoposa Kak BOJAOPOAHBIE COEIMHEHUS KUCIOpOa — CpaBHEHUE CBOMCTB. [lepokcua Bogoposia Kak OKUCIUTENb U
BoccraHoBuTelNb. [lepokcunpl meramnos. [lonstue 06 oprannuyeckux nepokcuaax. Cepa. Amnorponus cepbl. Ousnueckue U XUMUYECKUE CBOWCTBA
cepbl (B3aMMOJEHCTBUE C METAUIAMM, KUCJIOPOJOM, BOJOPOJOM, PACTBOPAMHU ILEIOYEH, KHUCIOTaMHU-OKUCIUTEISIMH). B3aumonelicTBue cepbl C
Cynb(uUTOM HaTpus ¢ oOpa3zoBaHHEeM THOCYIb(ara HaTpus. CepoBOIOPO] — IMOJyYEHHE, KUCIOTHBIE U BOCCTAHOBUTEIbHBIE CBOWCTBA. Cyab(pUabL.
Hucynbdan. [Tonstue o noaucynspuaax. CepHUCTHIN ra3 Kak KUCIOTHBIN OKcu. OKUCIUTEIbHbIE U BOCCTAHOBUTEIBHBIC CBOMCTBA CEPHUCTOTO Tasa.
ITonmy4yeHue cepHUCTOro raza B MPOMBINUIEHHOCTH U Jabopatopun. CepHucras kuciaora v ee conu. Cepubliil anrunpuj. CepHas kucinora. CpoiicTBa
KOHIICHTPUPOBAHHOW W pPa30aBICHHOW CEpHOM KHUCIOTHI. J[leiicTBME KOHLIEHTPUPOBAHHOM CEpHOW KHCIOTHI Ha caxap, METalibl, HEeMETaJlIbl,
cynbdunel. Tepmuueckass ycroiuuBocTs cynbparoB. Kpucramioruaparsl cyiabpaToB mMetamioB. KadecTBeHHas peakuys Ha CEpHYIO KUCIOTY M ee
COJIH.

OneMeHTs! NOoArpymnIsl a3ota. O61as xapakTepuCcTUKa 3JIEMEHTOB INIaBHOU nmoArpymnisl V rpymmnsl. @u3ndeckue cBoiCcTBa NPOCTHIX BEIIECTB.
A3zor u ero coeguHenus. CtpoeHue MousieKyibl a3ora. dusnueckue W XMMHUYECKUE CBoMcTBa aszora. lloiydeHue a3ora B IPOMBILUIEHHOCTH U
naGopatopuu. Hutpuapl. AMMUaKk — ero mojiydeHue, (pusnueckue M XUMHUYeckue cBoiicTBa. OCHOBHBIE CBOMCTBA BOJHBIX PAacTBOPOB aMMHaKa.
AMMHaK Kak BOCCTAaHOBUTENb. B3anmoielicTBe aMMHaKa ¢ akTUBHBIMU MeTaJlslaMu. AMUJT HaTpus, ero cBoiictBa. Conu ammonus. [loBeaenue cosneit
aMMOHMs 1pu HarpeBaHuM. KauecTBeHHast peakiyst Ha HOH aMmMoHus. [Ipumenenne ammuaka. OKcHIbI @30T, UX MOJy4eHHEe U cBorcTBa. OKcHl a30Ta
(I). Okucnenne oxkcuaa azota (II) kucnopomom. dumepuszanust okcuaa azota (IV). Aszorucras kuciora u ee cosd. HUTpUTHI Kak OKUCITUTENH U
BOCCTAHOBUTENIU. A30THasi KUCIOTa — (PU3UUYECKUE M XUMHUYECKUE CBOWCTBA, MOJydyeHHE. A30THas KUCJIOTa KaK OKUCIUTEIb (OTHOIIEHHE a30THOU
KHMCJIOTHI K METaJlJlaM ¥ HEMeTaJulaM). 3aBUCUMOCTh IIPOAYKTa BOCCTAHOBJIEHUS! @30THOM KHUCIOTHI OT aKTUBHOCTH METaJUIa U KOHLUEHTPALUU KUCIIOTBHI.
ITonsatue o xkaTnoHe HUTPOHUS. OCOOEHHOCTh B3aMMOICHCTBHS MarHusi M Maprasua ¢ pa30aBieHHOM a30THON kucinoToi. Hutpatsl, ux gusndeckue u
XMMHAYECKHE CBOMCTBA (OKHCIMTEIbHBIC CBOWCTBA U TEPMHUECKAsl YCTOMUMBOCTE), mpuMeHenne. Pocdop u ero coenuHenus. Amtorponus gocdopa.
®dusnueckue cpoiictBa (pochopa. Xumuueckue cBoicTBa pochopa (peakuuu ¢ KUCIOPOAOM, TajloreHaMH, MeTaljaMM, CIOXHBIMHM BEIECTBAMU-
OKHUCIIUTEISIMHU, 1enoyamu). [lonyuenue u npumenenue gochopa. Xnopuasl pochopa. @ochun. @ochuast. docdopusiit anruapua. OprodochopHas
u MeTadocdopHast KUCIOTH U ux conu. KauecTBenHas peakuus Ha oprodocdatsl. Paznoxenue oprodocdopHoit kuciotsl. [Ipumenenne pocopHoii
KHUCJIOTHI U €e coseil. buonorunyeckas poib pocdaros. [Tupodochopnas kucnora u nupodocharsr. Oxcun dhocdopa (I1I), pocdhopucras kucnora u ee
conu. PochopHOBATHCTAsI KUCIOTA U €€ COJIH.

[Toarpynma yrnepona. O61iasi xapakTepuCTUKa AJIEMEHTOB riiaBHOM moarpynmnsl [V rpynmel. Yriepoa. Amnorponus yriepoaa. CpaBHeHHE
CTpOEHHUSI M CBOWCTB rpadura u anmaza. DyiepeH Kak HOBas MoJeKyispHas (opma yriepoaa. YTrojb: XUMHUECKHE CBOWMCTBA, MOJNyYyeHHE U
npumenenue yrias. Kapounel. I'maponus kapOuaa xanbuust v kapOuga amomuHus. KapOuabl mepexolHbIX MeTauioB (bkene3a, Xpoma M Jp.) Kak
CBEpXIIpOYHbIE MaTepuaybl. CHHTE3-Ta3 KaKk OCHOBA COBPEMEHHOW IPOMBIIIIEHHOCTH. OKCHIBI yIiaepoaa. DJIEKTPOHHOE CTPOEHHE MOJIEKYJIbI
YrapHOTO Ta3a. YTOJb W yrapHbIi ra3 Kak BOCCTAHOBHTENU. Peakius yrapHoro rasza c paciiaBamu menoudeid. Cuate3 hopmuatoB. OOpa3oBaHme
yrapHOro rasa Ipy HENOJHOM CrOpaHuH yris. buonorudeckoe neiicrsue yrapHoro rasa. I[lonydyeHue n npuMeHeHHe yrapHOTo rasa. Y TIEKUCIbIN Tra3:
MOJIy4eHUEe, XMMHUYECKHE CBOWCTBA (B3aUMOJIEHCTBUE YIJIEKHCIOrO ra3a ¢ BOJAOH, LIENI0YaMH, MAarHUeM, MEpPOKCHIaMH METAaIIOB). DJIEKTPOHHOE
CTPOEHHUE YTIJIEKUCIIOro ra3a. YTrojbHas KucioTa u ee cosid. KapOoHaTsl ¥ THApoKapOOHATHI: X MOBEJCHUE MpH HarpeBaHuM. KauecTBeHHas peakuus
Ha KapOoHaT-uoH. HaxoxaeHne kapOOHATOB MarHus U KaJblUs B IPUPOJIE: KOPAJUIbI, dKEMUYT, U3BECTHIKU (M3BECTKOBBIE TOPBI, KAPCTOBBIE MELIEPHI,



CTaJIaKTUTBl M cranarMuTel). KpemHuil. ®@usznueckue M XHMMHUYECKHE CBOMCTBA KpeMHHUs. Peaknuu ¢ yriem, KHUCIOpPOIOM, XJIOPOM, MarHueM,
pacTBOpamu 11enouel, cepoonoponoM. CuiiaH — BoxopoaHoe coenuHeHue kpemHus. Cunmumnel. I[lonydenne u npumenenue kpemuus. Oxcnp
kpemaus (IV), ero crpoenue, usnueckue M XUMHUYECKHE CBOMCTBA, 3HAYCHHWE B NPHUPOJE W NMpHMeHeHHe. KpeMHHeBble KUCIOTHI U UX COJIH.
I'mpponus cunukaroB. CUIMKaTHBIE MUHEPAJIbl — OCHOBA 3€MHOM KOPBI. AJIFOMOCHIIMKATHI.

Bop. Okcun 6opa. bopras kucnora u ee conu. bypa. Bogoponusie coenunenus 6opa — 6opansbl. [IpumeHenne coennueHuit 6opa.

bnaropoansie (nHEpTHBIE) ra3pl. O0MAas XapaKTEPUCTHKA dJIeMEHTOB T1aBHOU moarpymmbl VIII rpynmel. OcOOEHHOCTH XMMHYECKUX CBOWCTB.
[Tpumenenue 6I1aropoIHBIX ra3o0B.

Mertanibl

OO6mmii 0030p »1meMeHTOB — MeTaiioB. CBOMCTBa MPOCTHIX BENIECTB-METAJUIOB. DJIEKTPOXUMHUYECKUN Pl HANPSHKEHUH METaJIoB.
Meramnyeckue Kpucrananueckue pemeTku. CriaBbl. XapakTepucTHKa Haubosiee U3BECTHBIX CIIaBoB. [loiaydeHne u npuMeHeHe MeTauioB.

[[enouynsle metamibl. OOMIAs XapaKTEpUCTUKA JIEMEHTOB I1aBHOW moArpymnmsl | rpynnsl. CBolicTBa 1IENOYHBIX MeTaJIoB. Pacno3HaBaHue
KAaTHOHOB JITHS, HATpUS U Kanus. HaTtpuil u kanmii — NpencTaBUTENN LIENOYHbIX METaUIOB. XapaKTepHble peakuuu Hatpus u Kanus. [lonydenue
LIEJIOYHBIX MeTa/u10B. OKCUIBI U MEpOKCUAbl HaTpus U Kanus. CoequHeHus HaTpus U Kanus. Coiau HaTpus, Kalus, UX 3HaAU€HUE B IPUPOJIE U JKU3HU
yenoBeka. Coza M €Kil HaTp — Ba)KHENIINE COCIMHEHUS HAaTpUs.

bepwinuii, Marauii, menoyHozeMenbHble MeTauibl. OO1as XapakTepUCTUKA IEMEHTOB IiaBHOM noarpynnsl 11 rpynmnsl. bepuinuii, Marauii,
I1eJI0YHO3EMEINIbHBIE MeTallIbl. AM(MOTEPHOCTh OKCHJA U IMJIpoKcuaa Oepuiuinsa. OKpacka INIaMEHH COJISIMU ILEI0YHO3EMEIbHBIX MEeTalIoB. Maruui
U KaJbIMiA, UX 0Omas XapakTepUCTHKAa Ha OCHOBE MoiokeHus B Ilepmommueckoit cucreme snemeHtoB J[.M. MenzaeneeBa M CTPOCHHS aTOMOB.
[Tonyyenue, ¢pusznyeckue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE MarHus, Kajablus M UX coeauHeHWi. Conu MarHus M Kaublius, UX 3HAYCHUE B
IIPUPOJIE U KU3HM 4yesioBeKa. JKecTKoCTh BOJbI U CIOCOOBI €€ yCTpaHEHHUS.

AnromuHui. PactipocTpaHeHHOCTb B IpupoJe, hru3nyeckre 1 XMMUYEeCKHe CBOMCTBA (OTHOIIEHUE K KUCIOPOY, FaJIOTeHaM, PacTBOpaM KHCIOT
u menoder, amomorepmusi). IlpomsBoactBo amomuuusa. [Ipumenenue amoMuHug. AMQOTEPHOCTh OKCHAA M TuUApokcuaa amomuHus. Conn
amoMuHus. [lonHoe pasnoxkeHue BOAOH cojel amOMUHMS CO CIa0bIMU JBYXOCHOBHBIMM KHCIOTaMH. AJIOMHHATBl B TBEPAOM BHUJE U B PacTBOpE.
KomMruiekcHble coeTUHEHNS! ATFOMUHUSL.

OnoBo u cBuHel. Pu3nyeckue U XMMUYECKHE CBOWCTBA (PEeaklMu C KUCIOPOAOM, Kuciaotamu), npumenenue. Conu onosa (II) u cBunna (II).
CBHHIIOBBIN aKKyMYJISTOP.

Mertannel nobounslx noArpymnn. O61mas xapakTepucTika nepexoansix MetamioB [—VIII rpynn. OcoGeHHOCTH CTPOSHHS aTOMOB IIEPEXOAHBIX
MetaiioB. O6mmue pusnueckue u XuMuyeckue cBoiictpa. [lpuMenenne meTanios.

Xpom. duznyeckrue cBOMCTBa XpoMa. XUMHUYECKHE CBOMCTBA XpoMa (OTHOLIEHHE K BOASHOMY Mapy, KUCIOPOIY, XJIOPY, PacTBOpaM KHCIOT).
[Tonyuenue u npumenenune xpoma. CoenuHeHus: Xxpoma. M3MeHeHne OKHCIUTENbHO-BOCCTAHOBUTENBHBIX U KUCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U
THJIPOKCUIOB XpOMa C POCTOM CTENeHM OKHcleHHs. AM@oTepHble cBoWcTBa okcuaa U ruapokcuaa xpoma (III). Oxucnenune coneit xpoma (III) B
XpomaTbl. B3anMHbIe epexo/pl XpoMaTOB U JUXPOMATOB. XpoMaThl U AUXPOMaThl Kak okuciutend. [lonHoe pasnoskenue Boaoi coseit xpoma (I11) co
clIaObIMH IBYXOCHOBHBIMH KHcI0TaMH. KOMIIJIEKCHBIE COeTMHEHHSI XpOMa.



Mapranen. ®usnueckre CBOICTBA MapraHiia. XMMHUYECKHE CBOMCTBAa Maprasia (OTHOIIEHHE K KHUCJIOPONY, XJIOPY, PacTBOpaM KHUCIOT).
[Tonyuenune u npumeHenue mapranma. Oxcua mapranua (IV) xak oxucnurens u karanuzatop. llepmanranat kanus xkak okuciautenb. OKcHI U
runpokcua Mapradua (II): monyuenue u cpoiictBa. Coennnenus mapranna (III). Manranar (V1) kanus u manranar (V) kajius, UX IOJIy4€HUE.

Kenezo. Haxoxnenue B npupose. 3HaueHue xkeies3a Ui opranu3mMa yenopeka. Pusndeckue cBOWCTBaA Xkene3a. XMMUUECKUE CBOMCTBA JKele3a
(B3aMMOJIEHCTBHE C KHUCIOPOJOM, XJIOPOM, CEpOH, yriem, BOJOH, KUCIOTamH, pactBopamu cojieit). CruiaBbl kene3a ¢ yriaepogom. llomydenue u
npuMeHnenue xenesza. Coequnenus xene3a. CpaBHEHHE KUCIOTHO-OCHOBHBIX U OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB TUipokcua xxenesa (1) u
ruapokcuaa xenesa (I1I). Conu xxenesa (I1) u xxenesa (II1). Meroast nepeBona coneit xenesa (1) B comu sxenesa (I11) u o6parHo. [lomHOE pa3ioxkeHue
Bojoii comer keneza (III) co cnabpiMu NBYXOCHOBHBIMH KHcJoTamH. OKHUCIUTEIbHBIC CBOMCTBa coeauHeHui xene3a (III) B peakmusx c
BOCCTAHOBUTEJSIMU (MOJIUIOM, CEPOBOJIOPOJOM U Mebio). Llnanuanesie KoMIiekenl xene3a. KauectBennole peakiuu Ha noHsbl xkene3a (II) u (IID).
®eppuThl, UX MOIYYEHUE U IPUMEHEHHE.

Mens. Haxoxnenue B npupone. buonornueckast posiab. @usnyeckre 1 XMMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOPOIOM, XJIOPOM, CEPO,
KHCIIOTaMU-OKUCIUTEIsIMU, xyopugom skene3a (III)). BsaumopeiictBue Meam ¢ KOHIEHTPUPOBAHHBIMHU COJSTHOWM, OpOMOBOJOPOAHON H
MOJIOBOJIOPOAHON KucinoTamMu 0e3 moctyma Bosmyxa. [lomydenue u npumenenne mean. Oxeun u ruapokcua meau (II). Comu menm (II). Mennblii
kynopoc. Ammuakatsl meau (I) u menu (II). [Monyuenue oxcuna meau (1) BoccranoBnenuem ruapokcuna meau (I1) rmrokozoi. [lonyuenue xmnopuna u
noauaa meau (1).

Cepebpo. dusnyeckre 1 XUMUYECKHE CBOICTBA (B3aUMOACHCTBHE C CEPOBOAOPOIOM B MPUCYTCTBUH KUCIOPOJIA, KUCIOTAMU-OKUCIUTEISMU).
Ocaxnenue okcuaa cepedpa mpH JEHCTBUU IENOYM HA CONM cepedpa. AMMHUakaThl cepedpa Kak okuciuTend. KauecTBeHHas peakiusi Ha MOHBI
cepeOpa. [Ipumenenue cepedpa.

3on0ro. dusnueckne M XMMHYECKHE CBOMCTBA (B3aMMOJAEWCTBHUE C XJOPOM, «LAPCKOW BOJKOI»). 30J0TOXJOPOBOAOPOAHAS KHUCIOTA.
I'mapoxcua 3omota (111). Kommiekces! 3010ta. CriocoOb! BBIIETCHHS 30J10Ta U3 30JI0TOHOCHON noposl. [Ipumenenue 3o0710Ta.

[uuk. duznyeckre U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TAJIOT€HAMU, KUCIOPOJAOM, CEPOid, BOJOM, paCTBOPAMH KHUCIIOT H IIEI0UeH).
[Tonyuenue u npuMeHeHNe IMHKA. AM(OTEPHOCTh OKCH/IA U THAPOKCHAA ITMHKA. BaxkHeiiue coiau uHKa.

Pryrb. ®usnueckue u xumuueckue (B3aMMOJEHUCTBUE C KHUCIOPOAOM, CEpPOM, XJIOPOM, KHCIOTaMU-OKUCIUTENsIMHU) cBoMcTBa. [lonmydyenue u
MPUMEHEHHE PTYTH. AMajbraMbl — cIiaBbl pTyTu ¢ Metaiutamu. Okeun prytu (1), ero monydenue. Xnopun u nogua prytu (II).

XUMHUS U )KU3HD

XuMuyeckasi TeXHOJIOTUs (XUMUS B IPOMBIIUIEHHOCTH).

OcCHOBHbBIE MPUHIMIIBI XUMUYECKON TexHosoruu. OOue mpencTaBiIeHHs] O MPOMBIIIEHHBIX CIOco0ax MOJyYeHHs] XMMHUYECKUX BEIIECTB.
ITpon3BOACTBO CEPHOM KHCIOTHI KOHTAKTHBIM criocoboM. XuMusM mporecca. Colpbe Ul MPOU3BOJICTBA CEPHOM KUCIOTHI. TeXHOJIOrH4ecKas cxema
mporiecca, MPOIECChl W ammapaThl. MexaHW3M KaTalluTU4YecKoro naeicTtBusi okcuna BaHamus (V). IlpowsBoacTBo ammMmaka. XWUMH3M IIpoIriecca.
Ornpeznenenre ONTUMANbHBIX YCIOBUH MPOBEAEHUS peakuuu. [[puHIMO HUPKYISIUU U €ro peajn3alusi B TEXHOJIOTHYECKON cxeme. Metamnyprus.
Yepnas meramnyprus. [IpousBoactBo uyryHa. JloMeHHBIH mporiecc (CbIpbe, YCTPOICTBO JOMEHHOW Meuu, XMMHU3M Ipouecca). [IpouzBoacTBo cranu B
MapTEHOBCKOM meuu. [Ipon3BOACTBO cTainu B KMCIOPOAHOM KOHBEpPTEpe M B AnekTponedax. [Ipsamoit MeTon momydeHus skenesa us pyasl. L{BeTHas
METaJLTypIusl.



Oprannyeckuii cuHrtes. IIpomplnienHas oprannyeckas xumus. OCHOBHOM M TOHKWN opraHuueckuil cuHte3. Hambonee KpynmHOTOHHaXHBIE
IIPOM3BOJICTBA OpraHMYecKux coeauHeHuil. [IponsBoacTBo meranona. Ilonydyenune ykcycHoOM KHMCIOTHI U (popManbiaeruja u3 Meranona. Ilomyyenue
areraTa HesuTon03bl. ChIpbe UIsl OpraHnYecKoi mpoMbInuieHHOCTH. [Ipobiiema 0TX0/10B ¥ TOOOYHBIX TPOAYKTOB. CHHTE3BI HA OCHOBE CHHTE3-Ta3a.

XUMHUs U SJHEPreTHKa

[TpupoaHble MCTOYHHMKH YIIIEBOJIOPOJOB. IIpMpOAHBIA M MOMYyTHBIM HEPTSIHOH Tras3bl, UX COCTaB W HCHoOJb30BaHHe. HedTh Kak cmech
yraesogopoaoB. CocraB HepTH U ee nepepaborka. [lepBuunast u BTOpuuHas nepepaborka Hedru. Ileperonka Hedtu. Kpexunr. Pudopmunr.
Hedtenponykrel. OxranoBoe umcino OenszuHa. OxpaHa OKpyKaromled cpenbl Hpu HedTenepepaboTKe U TPaHCIOPTUPOBKE HE(TEHNPOIYKTOB.
Kamennsiit yrons. KokcoBanue yrnd. ['azudukanus yris. DKoJoruuyeckue npoodaemMbl, BOSHUKAIOIUE IPU UCIIOJIb30BaHUU YIJIsl B KAUECTBE TOILIMBA.
AnpTEepHAaTUBHBIE UCTOUHUKH SHEPTUH.

XuUMUS U 310POBBE.

Xumus mumy. JKupbl, Oenku, yriieBonbl, BUTaMHHBI, (pepmeHTsl. PamumonansHoe nutanue. Ilumessle mo6aBku. I[lumeBbie no0aBKu, HX
kJaccuukanus. 3anpelieHHble U pa3pelieHHble NHUieBble 100aBkU. OCHOBBI MUILEBOM XUMHUU.

Xumus B MeauuuHe. [lonarue o QapmaneBTudeckoi xumuu W ¢apmakonoruu. Pa3zpaborka nekapctB. JIeKapcTBEHHBIE CpPEACTBA, HX
kiaccupukanus. [IpotuBoMukpoOHbIe cpecTBa (Cyb(haHMIaMUIHbIE IPENapaThl U aHTUOMOTHKH ). AHAJILI€TUKHU (aCHUPUH, aHAJIBI'MH, TapaleTamMo,
HapKOTUYECKUE aHAJIbIE€TUKH ). AHTUTHMCTAMUHHBIE Npenapatsl. Bspkymiue cpenctsa. 'opMOHBI U ropMOHasIbHbIE ITpenapaTsl. [Ipodiemsl, cB3aHHbIE C
IIPUMEHEHHUEM JIEKapCTBEHHBIX IpenapaToB. BpeaHble NpuBBIYKY U (aKTOPbI, pa3pyLIaonue 310poBbe (M30bITOUHOE MOTPEOICHUE KUPHOW MULIH,
KypeHHUe, yIOTpeOJIeHHE alIKOroJis, HAPKOMAHHUS).

XuMus B TOBCETHEBHOM KU3HU

Kocmernueckne u mapdiomepusie cpencrtBa. beitoBas xumus. [loHsATHE O MOBEPXHOCTHO-aKTHBHBIX BellecTBaX. MOIOIME W YHCTAIINE
cpeactBa. OtOenuBaronye cpenctna. [IpaBuiia 6e30macHoOi paboThl ¢ AKUMH, TOPIOYUMHU M TOKCHYHBIMU BELIECTBAMH, CPEJCTBAMU OBITOBOI XUMUH.
IInrMeHTHI ¥ Kpacky. [IpMHIUITBI OKpaIIMBAHKS TKAHEH.

X¥MHS B CTPOUTEIILCTBE

['unc. N3Bects. Llement, 6eTon. Knen. [Togbop onTuManbHBIX CTPOUTEIHHBIX MATEPHAIOB B MPAKTHYECKON JIEATEILHOCTH YEJIOBEKA.

XHMHS B CENBCKOM XO35IMCTBE

MunepaneHble M opranuyeckue ynoopenus. CpeactBa 3amuThl pacreHud. llecTMnmapl: MHCEKTHIMABI, TepOULUIBI U (YHTHIUIBL.
PenennenTsl.

Heoprannueckue matepuaibl

Crexino, ero Buapl. CunMkaTHas NPOMBIIUIEHHOCTb. TpaauIIMOHHBIE M COBPEMEHHBIE KEepaMHUYeCKue Mmarepuanbl. CBEpXIpoBOAsILAs
kepamuka. [losTHE 0 KEpMeTax, MaTEpHaANIax C BBICOKOW TBEPIOCTBIO.

Tunsl pacyeTHbIX 32124

1. Haxoxnenue MosiekynsapHON (opMysbl YIIeBOAOPOAA MO €ro MNIOTHOCTH M MAacCOBOM J10Jie 3JIEMEHTOB, BXOSIIMX B €r0 COCTaB MU IO
MIPOYKTaM CTOPAHHUSL.



2. PacueTrbl MmaccoBoil 1011 (MacChl) XMMHUYECKOTO COETUHEHUS B CMECH.

3. Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKIUH, €CIIU OJJHO U3 BEIIECTB 1aHO B U30BITKE (MMEET MIPUMECH).

4. PacueTsl MacCOBOM WM OOBEMHOM JTOJIM BBIXO/1a TPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO.

5. Pacuets! TerioBoro ¢ dekra peakiuu.

6. PacueTsl 00bEMHBIX OTHOIIICHU Ta30B MPU XUMUYECKUX PEAKIUIX.

7. Pacuersl macchl (00ObeMa, KOJUYECTBA BEIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C OIpeaeIeHHOU
MAaCCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA.

8. PacueTsl 3HEpruM aKTUBALMM U KOHCTAHTBI CKOPOCTH PEAKIIMU MO SKCIEPUMEHTAIbHBIM JaHHBIM.

9. Pacuer KOHCTaHTHI paBHOBECHS IO PABHOBECHBIM KOHIICHTPALIUSIM BEIIECTB.

10. PacueT paBHOBECHBIX KOHLIEHTPALM BELECTB, €CIIM U3BECTHBI MCXOIHbIE KOHIIEHTPALIMH BEIIECTB U KOHCTAHTA PABHOBECHS.

11. Pacuet pH pacTBOpa CHIIbHON KHCIIOTHI U CUIILHOTO OCHOBAHMS, €CJIM U3BECTHA UX KOHIICHTPAIIUS.

12. Pacuet pH pactBopa cnaboit KUCIOTHI U C1a00T0 OCHOBAHMSI, €CJIM U3BECTHA WX KOHILIGHTPALMS U KOHCTAHTa JUCCOLUAIUH.

13. PacueT pacTBOPUMOCTH COJIU, €CJIM U3BecTHA BennuuHa ee [1P.

14. PacueTsl ¢ UCIIOIB30BAHUEM 3aKOHOB AJIEKTPOJIU3A.

18. Pacio3HaBanue maacTmacc.

19. Pacrio3HaBaHue BOJIOKOH.

20. Kpaiienue TkaHei.

TEMATHYECKOE ILTAHUPOBAHUE, B TOM UHUCJIE C YYETOM PABOUYEM ITPOI'PAMMbI BOCIIMTAHUAA
C YKABAHUEM KOJIMYECTBA YACOB, OTBOAUMBIX HA OCBOEHHE KAXKIAOU TEMbI

BocnuTarenpHblii MOTEHIIMA TaHHOTO Y4e0HOro npeaMeTa 00ecneunBaeT pean3aluio CIeAYOIUX EeJIeBbIX TPUOPUTETOB
BOCIUTaHMsI 00yUYarOMIKUXCsl OCHOBHOTO 00IIIero 00pa3oBaHUsL.

OCHOBHBIE HaNPaBJICHNS BOCIIUTATEIBHON 1€ATENbHOCTH:

1 I'paxxiaHCKOE BOCIIUTAHUE;

2 [TaTpuoTnyeckoe BOCIUTAaHUE U (POPMUPOBAHHE POCCUNCKOM UICHTUYHOCTH;

3 JIyxOBHOE ¥ HPAaBCTBEHHOE BOCITUTaHHE JIETEl Ha OCHOBE POCCUICKUX TPaJULIMOHHBIX LIEHHOCTEH;
4 TIpuobiieHue aereit K KylIbTypHOMY Hacaeauto (DCTeTHUECKoe BOCTIUTAaHHE);

5 lonynspusamus HaydHbIX 3HaHUM cpenu Aered (LleHHOCTH Hay4HOro mo3HaHMs);

6 du3nuecKoe BOCIUTAaHHE U (OPMHUPOBAHUE KYJIBTYPHI 310POBbS;

7 TpynoBoe BocnuTaHue 1 MpoQecCHOHATIBHOE CaMOOTIPE/IEIICHHE;

8 DKOoJI0rn4ecKkoe BOCIIUTAHNUE



10 xmacc

OcHoBHBIE
Pasten Tema ypoxa KoanuectBo HANpPaBJIeHus
4yacoB BOCIIUTATEIbHOM
AeATeTbHOCTH
[IpakTukym perieHus Baxxneiive noHSITHS U 3aKOHBI XUMUU 1 5,6,7
3a11a4 110 XUMHUHU Crpoenne aToMa. DIEKTPOHHBIE KOH(UTYPAIIH aTOMOB 1 5)
[lepnonnueckuii 3aKOH U NEPUOINYECKAS] CUCTEMAa XUMHUYECKUX 31emMeHToB J[. 1. 1 192345
MenneneeBa T
) Ctpoenue Mosnekysl. XuMuieckast cBsi3b. BaleHTHOCTb 3JIEMEHTOB 1 5
ArperaTHble COCTOSIHHS BEIICCTBA. 1 1,2,3,4,5
PacTBopsl. DnexkTponutudeckas auccouuarysi. CriocoObl BeIpaXeHHUs KOHIICHTPALIUT 1 5
pacTBOpOB
Honnble peakuuu B pacTBOpax. ['nuuponus comnen. 3 5
Knaccudukanus XuMHYeCKUX pPEeaKIIHid. 1 5
OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU. DIIEKTPOIIN3 2 58
Homenknarypa u xkiaccudukaius HeOpraHndeckux coennueHuii. CBocTBa 2 5
cnoco6bl monyyeHusi. Bomopoa. ['anorens! u ux coeTnHeHUsI.
[Toarpymnma kuciopoaa 2 5
[Moarpymnmna a3ota 2 5,6,8
[Toarpynna yriepona 2 57,8
CBoiicTBa $-3JIEMEHTOB (IIEJIOYHBIX U MIETOYHO3EMENIBHBIX METAJIIOB) U UX 1 5 6
COEIUHEHNI '
AtoMuHUN 1 5,6
I'naBHbIC TIEpex0/HbIC MeTAILIBI (-2JIEMEHTBI) U MX COCTMHCHHS 3 56,8
OCHOBHbIE TOHATHS U 3aKOHOMEPHOCTH B OPraHMYECKONW XUMUHU. 2 56,8
[IpenenbHble (HACHIIEHHBIE) YTIEBOIOPOIbI 1 5)
AnkeHsl. J[M€HOBBIE YTIE€BOAOPO/bI 2 5,6,8
ATKHWHBL. 1 5
ApomaThyeckue yrieBoaopoabl (ApeHbl) 1 56,8
[ToBTOpEHME MPOIAEHHOIO MaTepHraa 1 5




11 xnacc

OcHOBHbIE
Pasnen Tema ypoxa KouunuecTBo HANpPaBJIeHus
JacoB BOCIIMTATEJILHOM
AeATeJTbHOCTH
[IpakTukym perieHus Cruptbl. DeHoubI. 5 5,6,7
3a71a4 110 XUMHH Kap60HI/IJIBHBI€ COCJIUHECHUS - AJIbJACTUAbI U KETOHBI 3 5
KapOoHOBBIE KUCITOTHI. 4 5,6,8
Crnoxubie 3¢upsbt. JKupsbl. 3 5,6,8
Yrnesoasl. 2 56,8
AMuHBL. AMUHOKHCIIOTEL. beku. 4 5,6, 8
A3oTcoepKane reTepouKINIeCKIe COSTMHCHUS 2 56,8
3agauu 1J1s MOBTOPEHUS 110 OPraHUYECKOM XUMUH 1 5,6, 8
3aKOHOMEPHOCTH MPOTCKAHUS XUMUICCKUX PEAKIUH (TEII0BOM 3pPeKT peakimid, 5 56 8
CKOPOCTh pEaKIui, XUMHIECKOE PaBHOBECHC) t
3amaun Ha onpeaeNeHue MOJICKYIIpHON (OPMYIIbI BEIIEeCTBA. 1 57
3ajaun Ha COCTaB U Pa3/ICIICHUE CMECEH. 1 5
3agaun Ha ra30BbIE 3aKOHEL. 1 5,6, 8
Cnoco0ObI BeIpaKEHUST KOHIIEHTPAIUH. 1 57,8
HoHHbIE peaklluy B pacTBOpaXx. 1 5,6
3aay Ha OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 5,6




