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pabouas nporpamma K yuaur YMK B.B. Jlynuna: yaeGHo-MeTonmdeckoe nocodue. — M.: Jlpoda, 2017. — 324 c.



1. Hna}mpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMera «XHuMHUSD» HA yFJIyﬁJIEHHOM YPOBHE CPEAHETO oﬁmero 06pa30BaHI/Iﬂ.

1.1. IInanupyemMble THYHOCTHBIE Pe3yJIbTATHI OCBOCHHA Y4eOHOro npeaMera « XMMHD» HA YIJIy0J1eHHOM YPOBHe.

[TnanupyeMbIMH TMYHOCTHBIMU pe3yJbTaTaMU B paMKaxX OCBOEHHs y4eOHOro npeaMera « XMMHUs» Ha yrilyOJeHHOM YPOBHE SIBIISFOTCSL:

1) B chepe oTHOMmIEHUIT 0OyUaroMXcs K cede, K CBOEMY 3/I0pPOBbBIO, K TO3HAHUIO CEO:

— IPUHATHE U peau3aliio LEHHOCTEeH 340poBOro u 0e3omacHoro oOpasa *HU3HH, OEpEeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K
COOCTBEHHOMY (PU3HUECKOMY U TICHXOJIOTHYECKOMY 370POBBIO;

— HENpUATHE BPEIHBIX IPUBBIYEK: KYPEHUs, YIOTPEOIEHUS aJIKOr0JIs, HAPKOTUKOB;

2) B cpepe oTHOIICHUH 00YJAIOLINXCS K OKPYXKAIOIIEMY MUPY, K dKHBOU MPUPOIE, XyI0KECTBEHHOU KYJIbTYype:

— MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTb HAyKH, TOTOBHOCTb K HAay4HO-TEXHUYECKOMY
TBOPYECTBY, BJAJCHHE JOCTOBEPHOH wWH(pOpManMeld O TEepeOBBIX JOCTHKCHUSAX U OTKPBITHSIX MHPOBOH M OTEYECTBEHHOM HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOILECTBA;

— TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA MPOTSKEHUH BCEH JKU3HM; CO3HATEIbHOE OTHOILICHUE K
HeNpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOM MPOdecCHOHATBLHOM 1 00LIECTBEHHOM 1€ TEIbHOCTH;

— DJKOJIOTUYECKasi KyJIbTypa, OEpe’KHOE OTHOIIEHHWE K POAHOM 3emiie, IpUpoIHbIM OorarctBaM Poccum um Mupa, NMOHUMaHUE BIMSHUS
COLIMAJIbHO-9)KOHOMHUYECKUX IIPOLECCOB HAa COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpelbl, OTBETCTBEHHOCTH 3a COCTOSIHME IPUPOIHBIX PECYPCOB,
YMEHHUM U HAaBBIKOB Pa3yMHOIr'0 MPUPOJOINOIb30BAHUS, HETEPIIMMOIO OTHOLIEHUS K ACHCTBUSIM, IPUHOCALINM BpPEJ] 3KOJOTUH; NPUOOPETEHUE OMbITa
9KOJIOTOHAIIPABIIEHHOW NEATEIBHOCTH;

3) B cdepe OTHOLIEHHH 00yYaIOIIUXCS K TPYAY, B cpepe colnanbHO-3KOHOMUYECKUX OTHOIIEHHH:

— 0CO3HaHHBII BBIOOD Oyaylel npodeccuu Kak MyTh U COCO0 peain3alui COOCTBEHHBIX KH3HEHHBIX IJIAHOB;

— TOTOBHOCTb OOy4aroumxcs K TPYIOBOM NpOPecCHOHANbHON JESITEbHOCTH KaK K BO3MOXHOCTHM Y4YacTUSi B PEIICHUU JIHYHBIX,
OO0IIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAMOHAIBHBIX POOIeM;

— TOTPeOHOCTh TPYAUTHCS, YBAXKEHHE K TPYLY U JIOASAM TPyAa, TPYIOBBIM JOCTHXKEHUSAM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE
OTHOILIEHHE K Pa3HbIM BUJaM TPYIOBOU JEATEIBHOCTH.

1.2. Ilnanupyemble MeTanpeaMeTHbIe Pe3y/IbTAaThl 0CBOCHHS YU4eOHOro npeaMera «XHMHUs» HA YIJy0JeHHOM YPOBHe

[TmanupyeMble MeTampeIMeTHBIE Pe3yIbTaThl B PAMKax OCBOCHHS y4eOHOTO mpenMeTa «XHWMHsS» Ha YIIIyOJIEHHOM YPOBHE MpPEACTaBICHEI
TpeMs TpyIamMHi YHUBEpCAbHBIX yueOHbIX AericTBuil (YVY /).

1. PerynstTuBHbIE yHUBEpCAIbHbIE YUeOHbIE TEHCTBUS

BrinmyckHUK Hay4uTCs:

— CaMOCTOSITENILHO OTPENENITh IeNId, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 33/1a4l B 00Pa30BaTEIIbHOW AESATETHHOCTH M YKU3HEHHBIX
CUTYyalUsX;



— OIIEHUBATh PECyPCHI, B TOM YHCIIC BpeMsl H IpyTHe HeMaTepHuaabHbIe PECYpChl, HEOOXOAUMBIE JIJIsl TIOCTHXKEHHUS TIOCTABIICHHOW paHee eI,

— COMNOCTAaBJIATh UMEIOIINECS BOZMOKHOCTH M HEOOXOAUMBIE JIJIsl TIOCTHKEHUS 1IEJIU PECYPCHI;

— OpraHu30BbIBaTh d()PEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX IS JOCTUKCHHSI IIOCTABJICHHOH 1IETIH;

— ONPENENSITh HECKOIBKO MyTeH TOCTUKEHUS TTOCTAaBICHHOM 1IEeJIH;

— BBIOUPATh ONTUMATBHBIN MYTh JOCTHKCHUS LETH C y4eToM 3(PGEKTUBHOCTH PACXOJIOBAHMS PECYPCOB U OCHOBBIBASCh HA COOOPaKCHUSIX
STUKU U MOpPaJIu;

— 3aJ1aBaTh MapaMeTPbl U KPUTEPUH, TI0O KOTOPHIM MOXKHO ONPEACIIUTD, YTO LIEb JOCTUTHYTA,

— CONOCTABJIATh MOJYYSHHBIN pPe3yIbTaT JESATEIILHOCTH C TOCTABICHHOMN 3apaHee Lejblo;

— OIICHUBATH MOCJIEICTBUS JOCTUKCHHSI IOCTABIICHHOM 1IETN B IEATEIHbHOCTH, COOCTBEHHOM KM3HH U KU3HU OKPYKAIOIIUX JTFOJICH.

2. [To3HaBaTenbHBIC YHUBEpPCATIbHBIC YUEOHBIC TEHCTBUS

Brinmyckauk Hayaurcs:

— KpPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(GOPMAIIUIO C PA3HBIX MO3ULINN;

— pacmo3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B MH(OPMAITMOHHBIX HCTOUHUKAX;

— HCIIOJIb30BAaTh pPAa3MYHbIE MOJEIbHO-CXEMAaTHYECKHE CPEICTBA Ui IPEACTABICHHUS BBIABICHHBIX B WH(OPMAIMOHHBIX HMCTOYHHKAX
IIPOTUBOPEYU;

— OCYUIECTBJIATH Pa3BEPHYTHIM HH(DOPMAIIMOHHBIN MTOUCK U CTABUTH HA €r0 OCHOBE HOBBIE (yueOHbIC U MIO3HABATENBHBIC) 3a1a4u;

— HCKATh U HAXOJUTh 0000IIEHHBIC CITIOCOOBI PEIICHUS 3a/a4;

— MPUBOJUTH KPUTHUECKHUE apTyMEHTHI KaK B OTHOIIEHUH COOCTBEHHOTO CY)K/ICHHUs, TaK U B OTHOILICHUH JICHCTBUH U CYKJIEHUHN APYroro;

— aHAJIM3UPOBATh U MPEOOPA30BBIBATH MPOOIEMHO-TIPOTHBOPEUNBHIE CUTYAIINH;

— BBIXOJWTHh 32 PaMKH y4eOHOrO MpeaMeTa U OCYIIECTBIATH ILeJCHANpPaBICHHBIA MOUCK BO3MOKHOCTH HIMPOKOTO MEPEHOCa CPENICTB U
CIoco0OB ACHCTBHS;

— BBICTpauBaTh WHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsl OTPAHMUYEHUSI CO CTOPOHBI JPYTUX YYACTHHUKOB U PECypCHBIC
OTpaHUYCHUS;

— MEHSITh U VyAEpPKHUBATh pa3Hble IMO3UIMU B TO3HABATENHLHOW JAeATeNbHOCTH (OBITh YYEHHKOM U YyuuTeneM; (HOpMyIHpOBaTh
00pa3oBaTeNbHBIN 3aMPOC U BBIMOJIHATH KOHCYJIbTATUBHBIE (DYHKIIMH CAMOCTOSITEILHO, CTABUTH MPOoOIeMy U paboTaTh HaJl €€ PEIICHUEM; YIIPaBIIsATh
COBMECTHO! MO3HABATEIbHOU NESTENbHOCTHIO M IOAUHUHATHCS).

3. KommyHUKaTHBHBIE YHUBEPCAIbHBIC YU€OHBIE TCUCTBUS

BBINTyCKHUK HAy4UTCA:

— OCYIIECTBIIATH JEIOBYI0O KOMMYHHUKAITHIO, KaK CO CBEPCTHHKAMH, TaK M CO B3pPOCIBIMH (KaKk BHYTpU 00pa30BaTEeNbHON OpraHU3aIiy, TaKk 1
3a ee mpeJesiaMu);

— TIPU OCYIIECTBIEHUHU TPYIIOBOH PabOTHI OBITh KaK PYKOBOJUTENEM, TaK M WICHOM MPOEKTHONW KOMAaHJbl B Pa3HBIX POJISIX (T€HEPATOPOM
ujel, KpUTUKOM, UCIIOJIHUTEIEM, TPE3EHTYIONIUM U T. [1.);

— pa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PE€HHUSI C HUCTIOJIB30BAHUEM aJICKBATHBIX (YCTHBIX M TUCHMEHHBIX ) SI3IKOBBIX CPEJICTB;



— pacno3HaBaTh KOH(PIUKTOTCHHbIE CUTYAIMH U MPEI0TBPAIIaTh KOH(IMKTHI 10 UX aKTUBHOM (hazbl,

— KOOP/AMHUPOBATh U BBIIOJIHATH padOTy B YCIOBHSIX BUPTYaIbHOI'O B3aUMOACHCTBUS (WM COYETAHUS PEaIbHOI0 U BUPTYAJIbHOIO);

— COIJIACOBBIBAThH MO3UIMH WICHOB KOMaH Ikl B IIpo1iecce paboThl HaJl OOIIUM MPOTYKTOM/pEIICHUEM;

— MPEACTaBJIATh MYyOIUYHO pe3yabTaThl MHIUBUAYAJIbHOW U IPYNIOBOW JEATENBbHOCTH, KaK Iepel] 3HAKOMOM, TaKk U Iepes] HE3HAKOMOH
ayJIUTOPUEN;

— noAOuparh MapTHEPOB Ul JAEIOBOM KOMMYHMKAllUM, HUCXOAS M3 COOOpaKEHUH pe3ylbTaTUBHOCTH B3aUMOJEHCTBHSA, a HE JIMYHBIX
CHUMIIATHIL;

— BOCIIPUHHMMATh KPUTHUECKUE 3aMEYaHUs KaK pecypc COOCTBEHHOIO Pa3BUTHS;

— TOYHO M €MKO (OpMYJIHMPOBATH KaK KPUTHYECKHE, TaK M OJOOPHUTEIbHBIC 3aMEUYaHHs B aJpec JAPYrHX JIIOJAeH B pamMKax IeIOBOH U
o0pa3oBaTenbHON KOMMYHHMKALUY, U30€eras IpU 3TOM JIMYHOCTHBIX OLIEHOUHBIX CY)KICHHH.

1.3. Ilnanupyemble npeAMeTHbIC Pe3yIbTATHI OCBOCHUS Y4eOHOr0 npeaMera « XUMHUsD» HA YIJIy0JICHHOM YPOBHeE

B pesynprate m3ydenusi yueOHOTO mpeaMera «XHMHUS» HAa YpPOBHE CpeAHEro oOmiero oOpa3oBaHMs BBITYCKHHUK HA YTIyOJIEHHOM YpPOBHE
HAy4YUTCS:

— pacKphIBaTh Ha MpHMEpax pOJIb XUMUU B (POPMHUPOBAHUHM COBPEMEHHON HAy4YHOW KapTHHBI MUpPAa U B TMPAKTHYECKOW IESITEIHHOCTH
4eJI0BEKA, B3aUMOCBS3b MEXKAY XUMHEHU U APYTUMHU €CTECTBEHHBIMU HayKaMH;

— COIOCTaBJISITh HCTOPUYECKUE BEXU PA3BUTUSI XMMHUM C UCTOPUUYECKUMU MEPUOJIAMU Pa3BUTHSI IPOMBIIIJIEHHOCTH U HAYKH Ul IPOBEACHUS
aHaJIM3a COCTOSIHUSA, IIyTeH pa3BUTHUS HAYKU U TEXHOJIOTUI;

— aHaAJIM3UPOBATh COCTaB, CTPOCHUE U CBOWMCTBA BEILECTB, PUMEHSS MOJOKEHHUSI OCHOBHBIX XUMUYECKUX TEOPH: XUMUYECKOTO CTPOCHUS
opraHuueckux coequHeHnii A.M. byTiepoBa, cTpoeHus: aToMa, XUMUYECKOH CBS3H, dJIEKTPOIUTUYECKON TNCCOLMALIMN KUCIOT, OCHOBAHUM U COJIEH, a
TaK)K€ yCTaHABJIMBATh MPUUMHHO-CIIEICTBEHHBIE CBSA3H MEXAY CBOMCTBAMM BEILIECTBA M €70 COCTABOM U CTPOCHHEM;

— MpPUMEHATH NpaBHJIa CUCTEMATUYECKONH MEXIyHapOJHOW HOMEHKJIATYyphl KaK CpPelICTBA pa3iMueHHs U WACHTU(HUKAIMM BEIIECTB MO UX
COCTaBY U CTPOEHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHbIE (POPMYIIbI HEOPTraHUYECKHX U OPraHMYECKUX BEILECTB Kak HocuTeneil MHpopMaI o CTpOEHUH
BELIECTBA, €r0 CBOIMCTBaX M MPUHAJUIEKHOCTH K ONPEEIEHHOMY KJIacCy COeTMHEHUII;

— OOBSICHATH NPHUPOJY M CHOCOOBI 00pa3oBaHMs XMMHUYECKON CBSA3M: KOBAJEHTHOH (TOJSPHOM, HEMOJSPHON), MOHHOW, METaJUIMYECKOH,
BOJIOPOJIHOM C II€JIbIO ONPEEICHNUS XUMUUECKON aKTUBHOCTH BEILIECTB;

— XapakTepu3oBaTh (PU3NYECKHE CBOWCTBA HEOPIaHWYECKHX M OPraHWYECKHMX BELIECTB W YCTaHABIUBATh 3aBUCUMOCTh (PM3UYECKUX CBOMCTB
BELIECTB OT THUIA KPUCTAIIINYECKON PEIIETKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHMHM XMMHUYECKHX CBOMCTB IPOCTHIX BEILECTB, BOJOPOIHBIX COEIUHEHUM, BBICIINX OKCUIOB U
TUJIPOKCH/IOB;

— IPUBOJUTH IPUMEPBl XMMHMUECKHUX PEAKLMN, PAaCKpBIBAIOIIMX XapaKTEPHBIE XUMHUYECKHE CBONCTBA HEOPraHWYECKUX U OPraHUUYECKUX
BEIIECTB U3yYEHHBIX KJIACCOB C LIETbI0 X UJIEHTU(DUKALNUN U O0BSICHEHHS 00JIaCTH PUMEHEHMUS;



— OIpeNeNnsaTh MEXaHU3M pEeaKklUud B 3aBUCUMOCTH OT YCJIOBMHM IIPOBEIEHHsS PEAKUUU U IIPOTHO3UPOBATH BO3MOXKHOCTH IIPOTEKaHUS
XMMHMYECKHUX PEAaKIIMHA Ha OCHOBE THIIA XMMHYECKOH CBSI3U U aKTUBHOCTH PEArcHTOB;

— YCTaHaBIMBATh 3aBUCHUMOCTh PEAKIMOHHON CHOCOOHOCTH OPraHMYECKHUX COCJMHEHUH OT XapakTepa B3aWMHOIO BIIMSHHUS aTOMOB B
MOJIEKYJIAX C LIEJIBI0 MPOTrHO3UPOBAHUS IPOAYKTOB PEAKIIVH;

— YCTaHaBJIMBATh 3aBHUCUMOCTh CKOPOCTH XMMHYECKOH peakIMy M CMEIICHUS XMMUYECKOIO PAaBHOBECHUS OT PA3IMUYHBIX (PAKTOPOB C IIEINBIO
OIIpeEICHUS ONITUMAJIBHBIX YCIIOBUM IIPOTEKAHUSA XUMUYECKUX ITPOLIECCOB;

— YCTaHaBJIMBaThb T'€HETUYECKYIO CBA3b MEXKIY KJacCaMM HEOPraHMYECKUX M OPraHMYeCKHMX BEILECTB JJs1 0OOOCHOBAaHUS NPUHLMUIIMAIBHON
BO3MO>XHOCTH IOJY4YEHHs] HEOPTaHUYECKUX U OPTaHUYECKUX COCIMHEHUH 3aJaHHOI0 COCTAaBa U CTPOCHUS;

— MoAOUPATh PEareHThl, YCIOBUS U ONPEACIATh MPOIYKTHI PEaKIiii, MO3BOJISIONINX PEATH30BATh J1a00PATOPHBIC U MMPOMBILIUIEHHBIE CIIOCOOBI
IIOJIy4EHUS BaKHEUIINX HEOPraHUYECKUX U OPIraHUYECKUX BEILECTB;

— OIpEIEeNATh XapakTep Cpenbl B pe3yJbTaTe THIPOJM3a HEOPraHWYECKHX M OPraHMYECKUX BEUIECTB U NPUBOJIUTH MPUMEPBI THAPOJIN3A
BEIIECTB B [IOBCEIHEBHOM KM3HM YeJIOBEKa, OMOJIOTMYECKUX OOMEHHBIX MTPOLEccaX U MPOMBIIIJICHHOCTH;

— MPUBOJUTH IIPUMEPHI OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUMHA B IPUPOAIE, NMPOM3BOJICTBEHHBIX IPOLECCAX U KU3HEIEITEIBHOCTU
OpPraHHU3MOB;

— 000CHOBBIBATh MPAKTHYECKOE UCTIONH30BAHNE HEOPTAHNIECKUX U OPTaHUYECKUX BEUIECTB M X PEAKIMI B TPOMBIIICHHOCTH U OBITY;

— BBIIIOJIHATD XUMUUYECKUN IKCIIEPUMEHT 110 PACIIO3HABAHUIO U MTOJIyYEHUIO HEOPraHUYECKUX U OPraHU4EeCKUX BELIECTB,

OTHOCSILIUXCS K Pa3JIUYHbIM KJlaccaM COEJAMHEHHUH, B COOTBETCTBUU C IpaBWJIaMU M IpHUeMaMu Oe€30MacHOil padoThl ¢ XMMHUYECKUMU
BEIIECTBAMH U J1a0OpaTOpHBIM 000pPYJOBaHUEM;

— TIPOBOAMTH PAcUeThl Ha OCHOBE XUMHUYECKUX (OPMYNI M ypaBHEHHUH pEaKIHMii: HAXOXKIACHUE MOJEKYISIPHOW (OPMYIBI OpPraHUYECKOTro
BEIIECTBA 110 €r0 MIIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSALIMX B €r0 COCTAB WM 10 MPOJYKTaM CrOPaHUs; pacyeThl MaCCOBOM 10U (Macchl)
XUMHUYECKOTO COEMHEHHS] B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIM OJHO U3 BEIECTB JaHO B U30BITKE
(MMeeT mpHUMecH); pacueThl MacCOBOM MJIM 0OBbEMHOMN JI0JIM BBIXOJIA MPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOXKHOTO; PacyeThl TEMI0BOro 3¢ exra
peaxkuuu; pacyeTsl 00bEMHBIX OTHOIICHUH ra30B NMPU XMMHUYECKUX PEAKIMAX; pacyeTbl Macchl (00beMa, KOJMYECTBA BEIECTBA) MPOAYKTA peaKkluy,
€CJIM OJJHO U3 BELIECTB JaHO B BUJE PaCTBOPA C ONPEICICHHOW MacCOBOM J0JIE€N PACTBOPEHHOI'O BEILIECTBA;

— HCIIOJIb30BaTh METO/Ibl HAYYHOI'O MO3HAHUS: aHallu3, CUHTE3, MOJCINPOBAHNE XUMHUUECKUX MPOLECCOB U SBJIEHUIN MpU PElIeHUH y4eOHO-
HCCIIEI0BATENbCKUX 33/1a4 10 U3YYEHHIO CBOMCTB, CIIOCOOOB MOJIYYEHUS U paclO3HABAaHUs OPraHUYECKHUX BEILECTB;

— BJIQJIETh NpaBUIIaMU 0€30MacHOr0 o0palleHus C €IKUMH, TOPIOYMMH U TOKCUYHBIMH BELLIECTBAMH, CPEACTBAMU OBITOBOM XUMUM;

— OCYILIECTBJISATh MIOMCK XUMHUUECKOH HH(POPMALIUU IO Ha3BaHUSM, UACHTU(PHUKATOPAM, CTPYKTYpPHBIM ()OPMYJIaM BEIIECTB;

— KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH XUMHUECKYIO MH(OPMAILINIO, COIEPKALYIOCS B COOOIIEHUSAX CPEICTB MAacCOBOW MH(pOpMaLnH,
pecypcax HWHTepHeTa, HAay4yHO-TIOMYJSPHBIX CTAaThAX C TOYKH 3PEHHUS €CTECTBEHHO-HAyYHOH KOPPEKTHOCTHM B LEJISAX BBIABICHHUS OLIMOOYHBIX
CYXXJeHU! U (POpMUPOBAHUS COOCTBEHHOU MTO3UIINH;

— HaxXOJUTh B3aUMOCBSI3M MEXAY CTPYKTYpOH M (YHKUUEH, MPUUYMHOW M CIEACTBUEM, Teopued W (akramMu mpH aHajau3e MpoOJIEeMHBIX
CUTyaluil 1 000CHOBaHUH MPUHUMAEMbIX PEIICHUH HAa OCHOBE XUMUYECKUX 3HAHMIA;



— TMPEeACTaBIATh IMYTH PEHICHHUS TIOOAIBHBIX MPOOJEeM, CTOSIIUX Tepel]] YeIOBEUECTBOM, M IEPCHEKTUBHBIX HANPABICHUN pPa3BUTHS
XUMHAYECKHX TEXHOJIOTHIA, B TOM YHCIJIC TEXHOJIOTHI COBPEMEHHBIX MAaTEPHAJIOB C PA3IMYHON (YHKIIMOHAIHHOCTHIO, BO3OOHOBIISIEMBIX UCTOYHHUKOB
CBIPBS, IEPEPAOOTKYU M YTHIIU3AIMH TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BhInycKHUK Ha yriTyOJEHHOM YPOBHE MOJYYUT BO3MOXKHOCTh HAYYUTHCS:

— ¢opMyIUpPOBATH 1IETh UCCIICOBAHUS, BBIIBUTATH U MPOBEPATH SKCIIEPUMEHTAILHO TUIIOTE3bI O XUMHUYECKHUX CBOMCTBAX BEHIECTB HA OCHOBE
UX COCTaBa M CTPOCHHUS, KX CIIOCOOHOCTH BCTYIATh B XUMHUYECKUE PEAKIIMU, O XapaKTepe U MPOAYKTaX Pa3IHYHbIX XUMHUECKUX PEAKIINH;

— CaMOCTOSITENILHO TUTAHUPOBATh M TMPOBOJIUTH XUMHYECKHE SKCIICPUMEHTBI ¢ COOJIFOJICHHEM IpaBMI 0€30MacHOi pa0oThl C BEIIECTBAMH H
J1a00paTOPHBIM 000PYI0OBAHUEM;

— WHTEPIPETUPOBATH JAHHBIC O COCTABE M CTPOCHUHU BEIIECTB, MOJIYICHHBIC C TOMOIIBIO COBPEMEHHBIX (PU3UKO-XMMHYECKUX METOJIOB;

— OIHKCHIBATh COCTOSIHME DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXAaHWYECKUX IPEJICTABICHUH O CTPOCHUHU aroma Jyis
OOBSICHEHUS PE3yJbTATOB CIIEKTPAIILHOTO aHAIN3a BEIECTB;

— XapakTepu30BaTh POJIb a30TOCOJACPKAIIUX TETEPOIMKIMYCCKIX COCIMHCHUNA M HYKJIECHHOBBIX KHCIOT KaK Ba)KHEHIIUX OHMOJIOTUYECKU
AKTUBHBIX BEIICCTB;

— TPOTHO3MPOBATh BO3MOXHOCTh MPOTCKAHUS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH, JICKAIIMX B OCHOBE NPUPOIHBIX |
MIPOU3BOJICTBEHHBIX TPOIICCCOB.

2. Conep:xkanue yueOHOro npeamera « XMMHsD> HA YIJ1y0JIeHHOM YPOBHe cpe/iHero o0mero od0pa3oBaHust

10 xnacc

OCHOBBI OPraHUYECKON XUMHH.

OcCHOBHBIE IOHATHS OPTaHUYECKON XUMHHU.

IlosiBneHne u pasBUTHE OPraHMYECKOM XMMHUM Kak Hayku. [IpenMer u 3amaum opraHndeckor XUMHHA. MecTO M 3Ha4YeHUEe OPraHnYECKON XUMHH
B CHCTEME €CTECTBEHHBIX HayK. B3aMMOCBsI3b HEOpraHMYECKMX M OpraHM4eckux BemecTB. OCOOCHHOCTM OpraHM4ecKux BemiecTB. [IpuunHBI
MHOroo0Opasusi opraHuueckux BemecTB. OpraHuueckue BEIIeCTBA B NpHUpOJE. YTJEPOJAHBIH CKEJIeT OpPraHMYeCKON MOJIEKYNbl, €ro THIIBL:
LHUKIMYEeCcKHe, alukindeckue. KapOonmukianueckue M TeTepolMKINYecKrue ckeneThl. KpaTHOCTh XUMHUYECKOW CBSI3M (BHMJIBI CBS3eH B MOJIEKYNax
OpraHMYECKUX BEIECTB: OJIMHAPHbBIE, IBOWHBIE, TPOMHBIE). MI3MeHeHne I3HepIUn CBsI3eil MEXy aTOMaMHU yIiepoja Npu YBEIUYEHUH KPaTHOCTU CBS3H.
HaceblmeHHble 1 HEHACHIIIIEHHBIE COSMHEHUS. DIEKTPOHHOE CTPOCHNE M XUMHUYECKUE CBA3H aToMa yriepoja. [ mépuausanms aToMHbBIX opOuTael, ee
THIBI JUUII OPraHUYECKUX COCIUHEHUN: sp3, sz, sp. Obpa3zoBaHue G- M T-CBsI3€l B MOJIEKYJIaX OpraHmdeckux coenuHeHuil. IIpocTpancTBeHHOE
CTPOCHHME OPraHUYECKNX COECAUHEHHH. XMMUYECKOE CTPOEHUE KaK MOPSAJOK COEAMHEHHs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJE€HTHOCTH. OCHOBHBIE
MOJIOXKEHUS TEOPUH XUMHUYECKOTI0 CTPOEHUSI OpraHn4eckux coenrnHenuid A.M. bytneposa. 3aBUCMMOCTb CBOMCTB BELIECTB OT XUMUYECKOTO CTPOCHHUS
monekyn. CtpykrypHas Gopmyna. M3omepust u usomepbl. CTpyKTYpHasi U MPOCTPAaHCTBEHHAs n3oMmepus. M3omepus yriepoaHoro ckenera. M3omepus
nosnoxkeHnsa. MexknaccoBas u3zoMepus. Buaesl mpocTpaHCTBEeHHOM wn3oMmepuH. Onrtuyeckas uW3oMepus. ACUMMETPUYECKHA aTOM  YIJIEpOJa.
Onrtuyeckre aHTUNOIBL. XUPAJIBHOCTb. XHpaJbHbIE M axupajbHble MOJEKyJdbl. ['eomerpuueckas uzomepus (1mc-, TpaHc-uzomepus). Puzuko-
XUMHUYECKHE METOJbl HCCIIEJJOBAHUS CTPOCHMUSI M PEaKIMOHHOM CIIOCOOHOCTH oOpraHnyeckux coefauHeHuid. Cnextpockonus SMP, wmacc-



CHEKTpOMETpHUsi, HHPpaKpacHasi CHEKTPOCKOMHUs. DJIEKTPOHHOE CTPOCHHWE OPraHMYECKHX BEIIeCTB. B3auMHOE BIHMSHHE aTOMOB W TPYII aTOMOB.
OnektpoHHbIe 3P dexThl. UHaykTHBHBIN 1 Me30oMepHbIN 3 dekThl. [IpeacTaBaenue o pe3oHaHce.

Knaccudukanus opraHndeckux BemecTB. OCHOBHBIC KJIAcChl OPraHWYECKUX CoequHEHWH. [IpHHIUIBI KiIacCUpUKAUU OPTaHUYECKUX
coequnenuil. Ilouatue o ¢yHkuoHansHOW rpynmne. Knaccudukanus opraHMY4ecKHX COEIMHEHUN M0 (YHKIMOHAJIbHBIM rpymnmnam. ['omomorus.
I'omonoru. I'omonorudeckas pazHoCTb. ['oMonorudeckue pssl.

Homenknatrypa opraHuueckux BellecTB. MexayHapoaHas (cucTeMaTH4ecKas) HOMEHKIATypa OpPraHMYeCKUX BEIIECTB U MPUHIUIIBI
00pa3oBaHMs Ha3BaHUI OPraHMYECKUX COCAMHEHU. ParmonanbHas HOMEHKIATYpa.

Knaccudukanust 1 ocobeHHOCTH opraHudeckux peakuuii. CriocoOpl 3anuceit peakiuii B opraHndeckoi xumun. Cxema U ypaBHEHHUE. Y CIIOBUS
npoBeneHus peakiuid. Kinaccudukaius peakuuid OpraHudecKuX BEMIECTB MO CTPYKTYPHOMY MPH3HAKY: 3aMEIIEHUE, TPUCOSAMHECHUE, OTIICIICHHE.
Peakuuonnsie neHTpol. [lepBoHayanbHple NOHATHS O TUMNAX U MEXaHW3MaX OPraHMYECKUX peaKUil. |'OMOJIMTUYECKHUI U reTepOIMTUYECKUIN pa3pbiB
KOBAJICHTHOH XMMHYECKOW CBsi3u. CBOOOMHOPAIUKAIBHBIA W HOHHBIA MEXaHW3MBI peakiuu. [loHATHE O CBOOOJHOM paauKaie, HyKIeopuie,
anekTpoduie, kapobokatuoHe U kapbanuone. O603HAUEHNE HOHHBIX PEaKIUi B OpraHudeckor XumMun. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINH B
OpraHu4ecKoi XumMun. MnenTudukanms opraHuueckux coequHeHni. ['eneTnueckas CBs3b MEX1y KJIacCaMy OPTraHUYECKUX COCTUHECHUM.

HemoncTpaunu. Moaenu opraHuuecKuxX MOJIEKYIL.

YrneBonopoasl.

AJnkaHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl METAHA. Spg-rI/I6pI/II[I/I3aHI/I}I opbOutaneit aToMoB yriepoa. ['omonornyeckuit
psan u obmas popmyna ankaHoB. CHUcTeMaTHUECKash HOMEHKIIATYpa JIKaHOB M PaguKaioB. V3omMepusi yriepoIHOro ckenera ainkaHoB. [loHsTtue o
koH(popmanuax. Dusznueckue CBOICTBa alKaHOB. 3aKOHOMEPHOCTH W3MEHEHHsS (PU3NYECKMX CBOMCTB. XHMMHUYECKHE CBOMICTBA ajKaHOB:
raJIOTeHUPOBAHUE, HUTPOBAHUE, NETUAPUPOBAHME, TEPMUUECKOE pa3jiokeHue (MUPOJU3), TOPEHHE KaK OJUH W3 OCHOBHBIX MCTOUYHHUKOB TEIUIA B
MIPOMBIIIJICHHOCTH U OBITY, KaTaIUTHUYECKOE OKHUCIIEHHE, KPEKUHI KaK CIOCOOBI MONYYEeHUS BAKHEHMIINX COCTUHEHHH B OpraHMYeCKOM CHUHTE3e,
n30MepH3alMsl Kak CHocod TOJy4yeHHs BBICOKOCOPTHOTO OeH3uHa. MexaHu3M peakuuu CBOOOJHOPAJMKAIbHOIO 3aMelleHus (Ha MpuMepe
xJopupoBanusi MeTaHa). CHHTETHYECKHE CIIOCOOBI MOMy4YeHHUs ajJKkaHOB. MeToJbpl MOTy4YeHHs ajlKaHOB W3 alKHITAlOTeHUJoB (peakuus Bropra),
NeKapOOKCHIMPOBAHUEM COJIel KapOOHOBBIX KHUCJIOT M 3JEKTPOJIM30M PAacTBOPOB COJIE€M KapOOHOBBIX KUCIOT. HaxoxaeHue alkaHOB B MPUPOJE U
MIPUMEHEHUE aJTKAHOB.

[uxnoankanpl. CTpoeHHe MOJEKYN IUKiIoaidkaHoB. OOmias ¢opMyna nukioankaHoB. Homenknarypa nukioankaHoB. W3omepus
[IUKIIOANIKAHOB: YTJIEPOJHOTO CKeNleTa, MEXKKJIaccoBas, MPOCTpaHCTBEHHas (IUC-TpaHC-u3oMepusi). HampspkeHHble W HEHANpSKEHHbBIE ITHKIIBL.
Cnenuduka CBONCTB NUKIOATKAHOB C MajJbiM pa3MepoM IHKIA. XUMHUYECKHE CBOMCTBA IMKIIOMPOIIAHA: TOPEHHUE, PEAKIUU TMPUCOSTUHEHUS
(rugpupoBaHHe, MPHUCOSAMHEHHE TaJOr€HOB, TallOTEHOBOJOPOJIOB, BOJABI) M IMKJIOT€KCaHa: TOPEHHE, pPEaKIHH paguKaIbHOrO 3aMelleHus
(x;mopupoBanue, HUTpoBanue). [lomydeHne MUKIIOATKAHOB W3 AIKAHOB M IUTATIOTEHATKAHOB.

AJKeHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIbl STUJICHA. SpZ-FI/I6pI/IIII/ISaLII/I}I opOuTaneit aToMoB yrieponaa. 6- U m-CBs3H.
I'omonornueckuii psig u odmas hopmyna ankeHoB. Homenknatypa ankeHoB. M3omMepus akeHOB: YIJIEPOIHOTO CKEJIeTa, MOJOKEHUS KPaTHON CBSI3H,
MPOCTPAHCTBEHHAs (TeoMeTprudecKas H30MEpHsl, WK IHC-TpaHC-U30MepHs), MexKiIaccoBasi. Du3nveckre CBONCTBA allKeHOB. XMMHUYECKHUE CBOICTBA
QNMKEHOB. Peaknuu 37eKTpOoPUIBHOTO MPUCOSANMHEHUSI KaK CIoco0 MoMydeHus (YHKIUOHATBHBIX MPOU3BOAHBIX YIIEBOJOPOIOB: THIAPHUPOBAHUE,



raJJOTeHUPOBAHUE, TUAPOTATOTCHUPOBAHHME, TUApATAlUs alKeHOB. MeXaHM3M JJIEKTPO(WIBHOTO MPUCOCIUHEHUsT K aikeHam. llpaBuio
MapkoBHHKOBA U €ro OObSICHEHHE C TOUKHU 3PEHHUS AJIEKTPOHHON Teopuu. PaaukanbHoe npucoequHeHrne OpOMOBOIOPOIa K alKEeHaM B MPUCYTCTBUH
nepekuceil. BaumoeiicTBue alkeHOB ¢ OPOMOM H XJIOPOM B ra30Bo# (ha3e mpu BBHICOKOI TeMIiepatype wiu Ha cBery. OKHCIEHHE aJKEeHOB: TOPEHUE,
OKHCJIEHHE KHUCIIOpoAOoM B mpucyTcTBUH xyopunoB namiagus (II) u meau (II) (Bakep-mporecc), okuciieHne KUCIOpOoAOM B MPHUCYTCTBUU cepedpa,
OKHUCJIEHUE TOpSYMM IOJKHMCIEHHBIM pPacTBOPOM II€PMaHraHaTa Kajus, OKHCIIEHHWE IepMaHraHaToM Kanus (peakuusi Barnepa), o30HHpOBaHHE.
KauecTBeHHble peakiuum Ha JBOHHYI0 CBsi3b. lIpombiliuieHHble u Ja0OpaToOpHbIE CIOCOOBI MOJy4YeHHs] alkeHoB. llomyuyeHue ankeHOB
JNETUPUPOBAHUEM AJIKAHOB; peakUuell 3JIMMHUHMPOBAHUS M3 CIHMPTOB, TajJOr€HAIKaHOB, aurajnoreHankaHoB. IIpaBwio 3aiinesa. [lonumepuszanus
ankeHoB. [lonumepusanusa Ha katanuzatopax Llurnepa—Harra. IlonudTHiieH Kak KpPYMHOTOHHAXKHBIM MPOAYKT XHMMHUYECKOTO MPOM3BOACTBA.
IIpumeHeHne anKkeHoB (ITHJIEH U MPOIUJIIEH).

Anxanuensl. Knaccudukanus ankagueHOB MO B3aMMHOMY PACIOJIOXKEHHUIO KPaTHBIX CBA3el B Moiekyne. OCOOEHHOCTH 3JIEKTPOHHOTO H
MIPOCTPAHCTBEHHOTO CTPOCHHS CONPSHKEHHBIX ankaaueHoB. OOmas dopmyna ankagueHoB. HomeHkmatypa u m3oMmepusi ankaaueHoB. DPusznyeckue
CBOMCTBA aNKaJMEHOB. XHMHUYECKHE CBOWCTBA allKaJMEHOB: pEAKUWU MPUCOCTUHEHHUS (THIPUPOBAHUE, TallOTEHUPOBAHUE), TOPEHHUS U
nonmumepusanuu. 1,2- u 1,4-Ilpucoenunenue. [lonyuenne ankanuenoB. Cunte3 OyraaueHa u3 Oyrana u stanoina. [lomumepusanus. Kayuyku. Bxian
C.B. JlebeneBa B moyiyueHHE CHHTETHYECKOro Kayuyyka. BynkaHuzanus kaydykoB. Pesnna. MHorooOpasme BHUIOB CHHTETHUYECKHUX KaydyKOB, HUX
CBOMCTBA U IIPUMEHEHUE.

AnKUHBI. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl aleTwieHa. sp-I'mbpumuzanus opOuTaneil aToMOB yriepoja.
I'omonornueckuii psg u odmas Gopmyna ankuHoB. HoMeHkaTypa ankuHoB. Mi30MepHs alIKWHOB: YTJIEPOTHOTO CKEJIeTa, TOJI0KEHUS KPATHOU CBSI3H,
MexkiIaccoBas. Puznueckue CBOWCTBA aIKMHOB. XMMHUYECKHE CBOICTBAa ajlKWHOB. Peaklvy MpuCOeTUHEHHS KaK CIOCO0 MOJIY4YeHHs MOJIMMEPOB U
JPYTUX IOJIE3HBIX MPOAYKTOB. I'mapupoBanue. Peakuuu npucoeIuHEHUs] TajJoreHOB, rajloreHOBOJAOPOJOB, BOJAbL. Tpumepusanus U AUMEpU3aLUs
aneruiieHa. Peakuun 3amemienus. KuciioTHble cBOMCTBA alKMHOB C KOHLIEBOM TPOWMHOM CBSA3bIO. ALETHIECHUbl. B3auMoneicTBUE alleTUIEHUAOB C
rajjoreHankaHamu. ['openue aneruneHa. OKHCIeHHE QJIKMHOB PAcCTBOPOM IepMaHraHara kainud. [lodydeHue amneTwsieHa NHUPOJIU30M MeTaHa U
KapOuaHbIM  MeTtoioM. CHHTE3 aJKMHOB alKWJIMPOBaHMEM aneTuiauaoB. [Ipumenenue anertwieHa. [opeHue aneTuiaeHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKHU M PE3KH METaJLIOB.

Apenbl. Hcropus otkpeiTusi Oenzona. Ilonstue o0 apomarumunoctu. IlpaBuno Xrokkens. HeOeH3zouaHble apoMaTH4ecKUe CHCTEMBI.
CoBpeMeHHbIE MpeACTaBlIeHUs 00 AMEKTPOHHOM M IPOCTPAHCTBEHHOM cTpoeHuu Oenszona. OOmiast gopmyna apeHoB. M3omepus u HOMeHKIaTypa
romMoJoros 6exsona. Mzomepus au3aMenIeHHbIX OEH30JI0B Ha IpuMepe KCUiIoyioB. Pu3ndeckne cBOMCTBa OeH301a. XMMHUUYECKHE CBOMCTBA OeH30a.
Peakiun 3amenienuss B O€H30JHOM siApe (AICKTPOPUIHHOE 3aMEIIEHHUE): TalIOTeHHUPOBAaHME, HUTPOBAHWE, AJKIJIMPOBAHWE, allMJIMPOBAHHE,
cynb(upoBaHue. MexaHU3M peakLUuu 3JIeKTpoPUIbHOrO 3amelieHus. Peaknuu mnpucoenuHeHHs K O€H30i1y (TMJIpUpPOBaHUE, TalOTeHHUPOBAHUE
(x;mopupoBaHue Ha cBeTY)). Peakius ropenns. OCOOEHHOCTH XUMHUECKUX CBOMCTB alIKMIIOCH30JI0B Ha TIpUMEpPE ToTyosia. B3aumMHoe BIUsSHUE aTOMOB
B MOJIEKyJIe TosryoJa. ITpaBuiia opueHTanny 3aMeCTUTENIEN B peaklUsAX 3aMELICHMs], COIVIaCOBaHHAs U HECOTJIaCOBAHHAs OPUEHTALMs. XJIOPUPOBAaHUE
tonyoma. OKucieHrWe anKmIOSH30JI0B PAacTBOPOM TIEpMaHraHata Kanus. [ aloreHupoBaHHE alKWIOEGH30JI0B B OOKOBYIO Iiemb. HuTpoBaHme
HuTpoOen3ona. Ilonyuenue 6enzona u ero romosoros. [Ipumenenune romonoroB 6ensona. I[ToHATHe 0 MONMUANEPHBIX apeHaX, UX (PHU3HOIOTHYECKOe
NefiCTBHE Ha OPraHU3M YeJIOBEKa.



I'eHeTnyeckas CBSI3b MEXAY pa3IMYHBIMU KJIACCAMM YIJIIE€BOIOPOA0OB. KauecTBEHHBIE PEAKIIMN HA HENPEIEIbHBIE YIIIEBOAOPOIBI.

["anoreHonpou3BOAHBIE YIIIEBOJOPOLOB. DJIEKTPOHHOE CTPOEHHUE IaJIOTEHONPOU3BOAHBIX YIIIEBOAOPOJOB. Peakuny 3aMelleHus rajgoreHa Ha
TUIPOKCHII, HUTPOTPYIIITy, LIMAHOTPYIIIy, aMUHOTpymiy. /[eficTBue Ha rajgoreHnpou3BOAHBIE BOJHOIO M CIIMPTOBOrO pacTBopa Ienouu. CpaBHEHUE
PEAKIIMOHHOM CIIOCOOHOCTH AJIKMJI-, BUHWII-, (DeHWI- U OCH3UITaloreHua0B. BzaumozelicTBue qurajioreHankaHoB ¢ MarHueM U HUHKOM. IloHsTHe o
METAJUIOOPTaHMYECKUX COCIMHEHHUAX. Marnuiopranndyeckue coequHeHus. PeaxtuB ['punbspa. Mcnonb3oBaHHMe TraloreHONPOU3BOAHBIX B OBITY,
TEXHHUKE U B CHHTE3€.

Hemonctpauuu. 1. CocraBiieHue MoJieieil MoJIeKysl alKkaHoB. 2. bpomupoBanue rekcana Ha cBety. 3. ['opeHne MeTaHa, 3THIICHA, aleTulieHa. 4.
OTHomeHue MeTaHa, HTWJICHA, alleTWIeHa W OeH30ila K pacTBOpaM IepMaHraHara Kanus v OpomHoil Boge. 5. [losmyueHue sTuiieHa peakiuen
aeryaparauuu dtanona. 6. Ilodydenue aneTwsieHa TMAPOJIM30M KapOuia Kanpiusa. 7. OKHCIEHHE TONyoJia pacTBOPOM IE€pMaHTaHaTa Kaius. 8.
[TosydeHune cTuposia AeNOIMMEpPU3alAeh IOJUCTUPOJIA U UCTIBITAHUE €r0 OTHOUICHMSI K pAaCTBOPY IIEPMaHIraHaTa Kajusl.

Kucnoponconep:xaiye opraHn4eckiue CoeIMHEHNs

Crnuptel. Knaccudukanuus, HOMEHKIaTypa M M30MEpHsl CIUPTOB. ['omosorndeckuil psa U obmiass Gopmysa MpeaesibHBIX OJHOATOMHBIX
cnuproB. dusnueckue CBONCTBA NPEIENbHBIX OJHOATOMHBIX CIHUPTOB. BojoponHas cBA3b MEXIy MOJEKyJIaMU U €€ BIMSHHE Ha (pusnueckue
CBOWCTBA CHMPTOB. XHMHYECKHE CBOMCTBA CIUPTOB: KUCIOTHBIE CBOWCTBA (B3aUMOJEHCTBUE C HATpUEM KakK CIIOCOO YCTAaHOBJIEHUS HAJIMYUSA
TUJIPOKCOTPYIIIBI); PEAKIUU 3aMEIIEHUs TUAPOKCHWIBHON TpYIIbl Ha TaJOreH Kak CHoco0 MOIy4eHUs pacTBOPUTENEH; MEXMOJEKYJIsSpHas U
BHYTPUMOJIEKYJIIpHAsl JeruapaTanus; oOpa3oBaHHE CIIOKHBIX 3()UPOB C HEOPraHMYECKUMHU M OPraHMYECKHMH KHCIOTaMH; TOPEHME; OKHCIIEHHE
okcuaoM Mmenu (II), moakuciaeHHBIM pacTBOPOM IE€pMaHraHaTa Kajlds, XPOMOBOH CMECBIO; PEaKLUU YIJIEBOJOPOIHOro paaukaina. CpaBHEHHE
PEAKIIMOHHOM CIIOCOOHOCTU MEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX OJHOATOMHBIX CIHMPTOB B pEaKUUU 3aMelleHus. AJKoroisTsl. [uuponus,
ATKUIIMpOBaHUE (CHHTE3 MPOCTHIX 3(gupoB 1mo Bunbsmcony). Ddupsr GochopHbix Kucior. Pomb MoHO-, au- U TpudocharoB B OMOXUMHUECKUX
nporeccax. IIpoMblnuieHHbI cuHTe3 MeTaHoia. [lonydenue sTaHona: peakus OpoKeHUs TIIOKO3bl, THApaTanus 3TwieHa. [IpuMeHeHre MetaHona u
sTa”osna. dusmonornyeckoe AEHCTBUE METAaHOJAa M 3TAHOJIA Ha OpPraHU3M dYesloBeKa. MHOroaTOMHbIE CHUPTHI. DTUJICHIVIMKOIb M TIMLEPUH Kak
MPEJCTaBUTENIN NPEAeTbHBIX MHOTOATOMHBIX CIIMPTOB, UX (PU3NYECKHE U XUMHUYECKHe cBOMCTBa. KauecTBeHHas peakiusi Ha MHOTOATOMHBIE CIIUPTHI U
ee MpUMEHEHHE Il paclo3HaBaHUS TJMIEpUHA B COCTaBE KOCMETHMYECKMX cpeacTB. CHHTE3 AMOKCaHa U3 ATWIEHIVIMKOIS. TOKCHYHOCTH
STHWIEHININKOJIA. [IpakTnyeckoe NpUMEHEHNE STUIIEHTIIUKOIIS U TIIMLEPHHA.

[TpocTteie 3¢pupbl Kak M30MEpPHI MPEAeTbHBIX OJAHOATOMHBIX CHUPTOB. CpaBHEHHE UX (PU3MUECKUX U XUMHUYECKHX CBOWCTB CO CIHUPTaMH.
Peaxius paciieruieHust npocThIX 3(UpoB HOA0BOI0poIoM. [lepokcu bl MpOCThIX 3(UPOB, MEPHI IPETOCTOPOKHOCTH MPH paboTe C HUMHU.

®enonbl. CTpoeHue, n3oMepus U HOMEHKIarypa (eHonoB. B3anmHoe BiusHHUE aTOMOB B MoJieKyne (eHona. Puznyeckue U XMMHUYECKHE
cBolicTBa (peHosa 1 Kpe30y10B. KucinoTHble cBOICTBA ()EHOTIOB B CPAaBHEHUM CO CIIMPTAMM: PEAKIIUU C HATPUEM,

TUAPOKCUAOM HaTpus. Peakuuu 3amenieHuss B OCH30JbHOM KOJblE (TrajioreHupoBaHue (OpomupoBaHue), HuTpoBanue). [Ipocteie 3¢dups
¢benonos. Oxucnenne penonon. Kauectsennslie peakunu Ha heno. [lomyuenue penona. [lpumenenue penomna.

KapOonuibHble coeAMHEeHNs. ANbAETUABl U KETOHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOHUIBHOM TPYIIIbI, €€ MOISIPHOCTh U
nonspuzyemoctb. Knaccudukanus anpaeruioB 1 keToHoB. CTpoeHHe MpeaesibHBIX albAeru1oB. ['oMoIornueckuil psja, HOMEHKIATypa, W30MepHus
npeneiabHbIX anbaeruaoB. CTpoeHre MOJIeKyIbl alleToHa. ['omonornyeckuil psja, HOMEHKIAaTypa U u3omepus: keToHoB. O0miast hopMyiia npeesibHbIX



aNIBJICTU/IOB M KEeTOHOB. PHU3MUecKrue CBOWCTBA (OpPMabACTHIA, alleTalberHaa, aneToHa. [IoHsaTHe 0 KeTO-eHOMb-HOM TayTOMepuu KapOOHUIBHBIX
COoeMHEHNI. XUMUYECKHe CBOMCTBA MPEAENbHBIX aJIbJCTUI0B U KETOHOB. MeXaHU3M peaKiiy HYKIeO(UIbHOTO0 MPUCOSAUHEHUS TI0 KapOOHUIbHON
rpymnmne. Peakuuu npucoeIuHEHHs BOJABI, CIIUPTOB, LIMAHOBOAOPOAa W  Tuapocynbpura Hatpus. [lomyuenuwe ameraneit m keraneid. CpaBHEHUE
PEaKIMOHHON CIIOCOOHOCTH aJIbJIETHIOB U KETOHOB B PEAKIIMAX MPUCOEAUHEHU. Peakiiuu 3amelieHus aToMOB BOJOpO/ia MpU YIIIEpOJHOM aToMe Ha
rajored. [lomumepuzamus ¢opmanpaeruia u aneranpiaeruga. CHHTE3 CHOUPTOB B3aUMOICHWCTBHEM KapOOHWIIBHBIX COEAMHEHHH C pEaKkTHBOM
I'punbspa. Okucienue KapOOHWIBHBIX coenrHeHUH. OCOOEHHOCTH peakIuu OKHCcIeHUs areTtoHa. CpaBHEHHE OKUCIICHHS ajbJETUIOB U KETOHOB.
I'mapupoBanue. BocctanoBieHne kKapOOHWIBHBIX COCIUHEHUN B CIUPTHL. KauecTBeHHbIE peaklMy Ha ajbJACTHIHYIO TPYIy (peakius «cepeOpsiHoro
3epkainay, B3aumoeiictsue ¢ ruapokcuaom menu (I11)). AnbnonbHO-KpOTOHOBAS KOHICHCALMS allbIeTU0B U KeToHOB. Oco0eHHOoCTH (popmanbaeruaa.
[TonyueHne npenenbHBIX aNbJETUIOB: OKHMCIEHHE CIIHUPTOB, IMapaTanus auerwieHa (peakuus KyuepoBa), okucIeHHMEM 3THUJIEHA KHUCIOPOAOM B
npucyrcTBuM xjopuaa namutagus (I1). IlodyyeHue aneToHa OKMCIEHHEM IPOIMaHOa-2 U pa3oKEHUEM KaJbIMEBOM WM OapUeBOil COMM YKCYCHOM
KUCIOThl. TOKCHMYHOCTh anbAeruioB. BakHellnne npencTaBUTENU albJETUAOB U KETOHOB: (pOpManbAeruj,, YKCYCHBbIH ajbpAeruj, aleToH U HuX
MIPAKTUYECKOE HUCIIOIb30BaHUE.

KapOonoBeie kucnotel. CTpoeHHE MpEaeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Kiaccubukamus, w3oMepus W HOMEHKIATypa
KapOOHOBBIX KUCJIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME KapOOKCUIILHOM rpynmbl. ['omMonorudeckuii psg u obuias Ggopmymna npeaenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. Du3nueckue CBOMCTBA MpeieIbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT Ha MPUMEpPE MypaBbUHOM, YKCYCHOH,
MIPOMMOHOBOM, MaJTbMUTHHOBON M CTEAPUHOBOM KHCIOT. BomopoaHbie cBsi3H, acconuanusi KapOOHOBBIX KHCIOT. XUMUYECKHE CBOMCTBA MPEAETbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT. KHCIOTHBIE CBOMCTBAa (M3MEHEHHE OKpPAcKU MHAMKATOPOB, PEAaKLUUU C aKTUBHBIMU MeETaJlJlaMH, OCHOBHBIMU
OKCHJIaM{, OCHOBAHMSIMH, COJsIMH). l3MeHeHue cuiabl KapOOHOBBIX KHCJIOT TMPU BBEACHUU JIOHOPHBIX W aKIENTOPHBIX 3aMECTUTEINICH.
B3anmoneiictBre KapOOHOBBIX KHCIOT €O CHHpPTaMu (peakuus STepuuKanuu), oOpaTUMOCTh PEAKIMH, MEXaHW3M PEAKIHH STepUUKAIIH.
I"anorennpoBaHue KapOOHOBBIX KHUCIOT B OOKOBYIO ILienb. OCOOEHHOCTM XMMHYECKMX CBOICTB MypaBbMHOH KHCIOTHL [lonyueHue mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCJIEHHME aJIbJIETMJI0OB, OKHCJIEHHME NEPBUYHBIX CHHPTOB, OKUCIECHHWE AallKaHOB M AJKEHOB, THUIPOIH30M
FEMUHAJIBHBIX TPUTAJIOreHUI0B. B3aumoneiictBuem peaktuBa ['puHbdpa c yriekuciasiM razoM. IlomydyeHne MypaBbHHOM M YKCYCHOM KHCIOT B
MPOMBIIITIEHHOCTH. [IpruMeHenne MypaBbUHOM U YKCYCHOM KUCIOT. [IByXOCHOBHbIE KapOOHOBBIE KUCIOTHI: 00IIKE CIIOCOOBI Oy4eHUsI, 0COOEHHOCTH
XUMHUYecKUX cBoMcTB. IllaBeneBas W ManoHOBas KHCIOTa Kak MPEACTaBUTENN AUKAPOOHOBBIX KHUCIOT. CHHTE3bl Ha OCHOBE MAaJOHOBOrO 3(dupa.
AHrUIpuABl ¥ UMHUABI JUKapOOHOBBIX KHUCIOT. HempenenbHble M apoMaTHUYECKHE KHUCIOTBI: OCOOEHHOCTH WX CTpOEHHsS M cBOMCTB. [IpumeHeHue
OEH30MHOM KHUCIIOTHI. ApOMaTHYeCKue AUKApOOHOBbIE KHUCIOTHI ((TayneBas, usodraneBas u TepedTaneBass KUCIOTHI): MPOMBIIUIEHHBIE METOIbI
noJyiyueHus: u npumeHenue. [loHsATHEe 0 rTUAPOKCUKAPOOHOBBIX KMCIOTAX U UX MPEICTABUTENSAX MOJIOYHOM, TMMOHHOM, sI0JJOYHONW U BUHHON KHCIIOTAaX.
Beicume npenenbHble 1 HelpeaesibHble KapOOHOBBIE KUCIIOTHI. 3HAYSHHE U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

@OyHKIMOHATbHBIE TPON3BOAHBIE KAPOOHOBBIX KHCIIOT.

XJAOpaHTHIPUIBl U AHTHJPHUIBI KapOOHOBBIX KHCIOT: IOJIyuY€HHE, THApOiIu3. B3aumosneiicTBue XJIOpPaHTHIPHUIOB C HYKJICO(QUIbHBIMU
pearentamu. [lonydeHne cI0KHBIX 3(PUPOB C UCTIOIH30BAHUEM XJIOPAHTUAPUIOB U AHTUIPHUJIOB KUCIIOT.

Crnoxnbsle 3¢upbl. CTpoeHue, HOMEHKJIAaTypa W H30Mepusi CIOXKHBIX 3pupoB. CioxHble >(PUpBl Kak H30Mepbl KapOOHOBBIX KHCIOT
(mexxkaccoBasi uzomepus). CpaBHeHUE (HU3NIECKUX CBOWCTB M PEAKIIMOHHOM CIIOCOOHOCTH CIIOKHBIX A(DUPOB U U30OMEPHBIX UM KapOOHOBBIX KHCIIOT.



I'uaponns cnoxHbIX 3gupoB. CrocoObl MONyueHHs CIOKHBIX F(PUPOB: 3TepruUKaLUs KapOOHOBBIX KHCIIOT, AlMJIMPOBAHUE CITUPTOB M AJKOTOJISTOB
raJJOreHaHIMpUIaMu U aHTUIPUIAMHU, aIKWIMPOBaHUE KapOoKcuiaT-uoHoB. CHHTE3 CI0XKHBIX 3GUpoB (GeHosoB. CrnoxHble 3pUpbl HEOPraHUYECKUX
kucioT. Hutpornmuuepun. [Ipumenenue ciaoxHbIX 3UPOB B MUIIEBOI U Tap(hIOMEPHOM MPOMBIIUICHHOCTH.

AmMuipl KapOOHOBBIX KHUCIIOT: ITOJIy4€HHE U CBOMCTBA HA PUMeEpE aleTaMU/a.

[TonsTHe 0 HUTpHUIAX KapOOHOBBIX KHCIOT. [L{MaHTUPUHBL.

Conn KapOOHOBBIX KHCIIOT, MX TEPMHUYECKOE pa3jokKeHHe B IMpHUCYTCTBUM Iienodyd. CHHTe3 KapOOHWIBHBIX COEIMHEHHH pa3ioKeHuem
KaJIbLIUEBBIX COJIEN KapOOHOBBIX KHUCIIOT.

Hemonctpanuu. 1. B3aumoneiictBue Hatpus ¢ 3tanojoMm. 2. OxkucieHue stanosa okcuaoM menu (II). 3. 'openue stanona. 4. Bzaumoaeiicteue
TpeT-OyTUIIOBOTO CIHPTa C CONSIHOM Kucinotoi. 5. Momodopmuas peakuus. 6. Onpenenenue aibJerua0B MPH MOMOUIM KaYeCTBEHHBIX PEaKIHid. 7.
Oxucnenue aapAeruoB EPMAHTaHATOM Kajusl.

Jlaboparopusie onbIThl. 1. CBoO¥cTBa 3THIOBOTO criupTa. 2. CBoiicTBa rimiepuna. 3. CBoiicTBa denomna. 4. CroiictBa popmaimHa. 5. CBoiicTBa
YKCYCHOHM KUCJIOTHI. 6. Conn KapOOHOBBIX KHCIIOT.

A30T- 1 cepocoiepKallue COSUHEHMS

Hutpocoenunenus. OJIEKTpOHHOE CTpoeHHe HuTporpymmnsl. [lomydyeHue HuTpocoennHeHui. BoccTaHOBIIEHHE HUTPOAPEHOB B AMMHBIL.
Apomarnyeckue HUTPOCOEAUHEHUS. AKLENTOPHBIE CBOMCTBA HUTPOIPYNIbl. AJIbIOJbHO-KPOTOHOBAsE KOHAECHCALMs HUTPOCOEeIMHEHHU . B3pbiBuaThie
BELIECCTBA.

Awmunbl. Knaccupukanus mo THITy YTIeBOJOPOAHOTO pajKalla M YMCIYy aMHHOTPYII B MOJIEKyJe, HOMEHKJIATypa, M30MEpHs aMUHOB.
IlepBuuHbIE, BTOPUYHBIE U TPETHUYHBIE aMUHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MPEICIIbHBIX aMUHOB. DH3nueckue CBONCTBA aMHHOB.
AMUHBI KaK OpraHM4eCKHE€ OCHOBaHUS: peakUuu Cc BoAoH, kucioramu. Coin ankuigaMMoOHMs. Peakuus ropeHuss aMUHOB. AJIKWIMPOBAHHUE U
alMIIMpOBaHWE aMUHOB. Peaknyy aMHUHOB C a30TUCTON KHCIOTOH. [loHATHE O YEeTBEPTUUHBIX aMMOHHMEBBIX OCHOBaHMAX. Hurposamuusl. Metoabl
UJCHTU(QUKAIMM TIE€PBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB. [loslyueHne amMHHOB alKWIMPOBAaHHMEM aMMHMaKa W BOCCTaHOBJIEHHEM
HUTPOINPOU3BOAHBIX YIIIEBOJOPOJOB, U3 cUpTOB. [IpuMeHeHre aMMHOB B (hapMaleBTHUECKONW MPOMBIIIIJIEHHOCTH. APOMaTHUECKUE aMUHBl. AHUINH
KaK Mpe/ICTaBUTENb apoMaTuiecKux aMuHoB. CTpoeHue aHwIvHaA. B3aMHoe BiusiHUE Ipynn aTOMOB B MOJIEKyJie aHWIMHA. BausiHue 3amectuteneii B
apOMAaTUYECKOM sIJIpe Ha KUCIOTHbIE U OCHOBHBIE CBOWCTBA apuilaMUHOB. [IpuunHbl ocnabiaeHns OCHOBHBIX CBOMCTB aHUJIMHA B CPAaBHEHUH C aMMHAMHU
MpeleabHOro psga. XMMHUUECKHE CBOWCTBA aHUJIMHA: OCHOBHBIE CBOWCTBA (B3aMMOJEMCTBHE C KUCIOTaMH); PEaKIMU 3aMELICHUS] B apOMAaTUYECKOE
A1po (rajloreHupoBaHue (B3auMoJeicTBUE ¢ OpOMHOM BOJI0i), HUTpOBaHKE (B3aUMOJEHCTBUE C A30THOM KUCIIOTOI), Cyab(pUpOBaHNE); OKHCICHHE;
AIKWIMPOBAHUE U allMJIMPOBAaHUE MO aTOMY a30Ta). 3allliTa aMUHOTPYIIbl IPU PeakUU HUTPOBAHUS aHWIMHA. AleTaHWIMI. J(nazocoeauHeHUs.
Jlna3zoTupoBaHKE NMEPBUYHBIX apWJIaMHUHOB. Peakiuu 1na3oCcoeIUHEHHH C BBIAECICHUEM a30Ta. Y CIOBUS a30COUYETAHHUS, a30- U IMa30COCTABISAIOLINE.
A3okpacutenu, 3aBUCHUMOCTh HMX cTpoeHuss oT pH cpensl. Muauxatopsl. Ilomyuenue anwnmHa (peakuusi 3WHUHA). AHWIMH KaK CbIpbe IS
IIPOM3BOJICTBA AaHWJIMHOBBIX Kpacuresaeil. CUHTE3bl HA OCHOBE aHUJIMHA.

Cepooprannueckue coeauHeHus. [lpencraBieHne o cepoopraHuyeckux coeAuHeHUsX. OCOOEHHOCTH HMX CTPOEHHS M CBOMCTB. 3HayeHHE
CEpPOOPTaHUYECKUX COETUHEHUN.



['eTeponiukiibl. A30T-, KUCIOPO- U CEpOCOEepKAIINE TeTepOluKIIbl. DypaH, TUppoll, THOGHEH U UMUAA30J KaK MPEICTaBUTENN MATHYICHHBIX
rerepouukioB. [Ipupora apoMaTMUHOCTH MATUWIEHHBIX TETEPOLMKIIOB. DJIEKTPOHHOE CTPOECHHE MOJEKYJbl MUPPOJIA, apOMaTUYECKHM XapakTep
MouteKkynbl. KucnoTHele cBOiCTBa mupposia. Peakiuu ruipupoBaHus reTeporukiIoB. [IoHATHE O MPUPOAHBIX MOPHUPHHAX — XIOPOPUILIE U TeMe.
OO6mue npencrasieHus o0 UX poiu B KUBOM mpupoje. [lupuanH Kak mpeAcTaBUTENb IIECTUUICHHBIX TE€TEPOIUKIIOB. DJIEKTPOHHOE CTPOEHHUE
MOJIEKYJIbI MUPUMHA, APOMATHUYECKUI XapakTep MojeKysibl. OCHOBHBIE CBOMCTBA NMUpUAMHA. Pa3nuure B MPOsIBICHUU OCHOBHBIX CBOMCTB MUPpPOJIA U
nupuarHa. Peakuuy nupuauHa: 37MeKTpoQHIIbHOE 3aMelIeHHe, TUAPUPOBAHNE, 3aMellleHue aTOMOB BOJIOPO/a B [-TIOJIOKEHUU HA TUIPOKCOTPYIIITY.
[Mukonwabl ¥ ux okucieHue. Kero-eHompHas TayTomepus B-ruppokcunupuanHa. Tayromepus B-ruapokcunupuavia u ypanuna. [IpeacraBnenue o6
UMUJa30Je, MUNEPUINHE, MUPUMHIMHE, WHJO0JE, HUKOTHHE, aTpomuHe, ckaroie, ¢ypdypose, THCTUAMHE, TMCTAaMUHE, MypHUHE, MYyPUHOBBIX U
MUPUMHUIUHOBBIX OCHOBAHUSIX.

Hemonctpamuu. 1. OcHOBHBIE cBOWcTBa aMHMHOB. 2. KauecTBeHHbIE peaknMu Ha aHWIMH. 3. AHWIMHOBBIE Kpacutenau. 4. OOpasibl
TETEPOLUKINUECKUX COCAMHEHUH.

buonornuecku akTUBHbBIE BELIECTBA

JKupsl kak ciI0KHBIE YPUPHI TITUIEPUHA U BBICIINX KapOOHOBBIX KUCIIOT. PacTuTeNbHBIC U )KUBOTHBIC KUPBI, X cOCTaB. DU3NYECKHE CBOWCTBA
AKUPOB. XMMUYECKHE CBOMCTBA )KUPOB: THApUpOBaHKe, okuciieHue. [lepokcuinoe okuciaenue xupos. [Iporopkanue xupoB. ['uaponns uim oMblIeHUE
KHUPOB KaK CIIOCOO MPOMBIIIJICHHOTO MOJIYICeHHUS COJICH BBICIINX KapOOHOBBIX KUCIOT. [ maporennsanus xupoB. [Ipumenenne sxupoB. MbUTA Kak COIH
BBHICIINX KapOOHOBBIX KHCIOT. Motomue cBoiicTBa Mbuia. [Ipencrasnenue o nunuaax. OOmye npeacTaBieHus 0 OMOIOrHUYecKUX (GYHKIUSIX JTUITHIOB.

VYraeoapl. O6mast popmyna yrieBoaoB. Kinaccudukanus yrieBonoB. MoHO-, odro- u mojvcaxapuabl. @u3nueckue CBONCTBA M HAXOXK/ICHUE
yIJ€BOJIOB B MpHpoje (Ha mpuUMepe TIOKO3bl U GpykTo3bl). JInHelHas u nukindeckas GopMbl TOKO3bl U GpykTo3bl. [IupaHo3sl U (ypaHO3BL.
®opmynsl Gumepa u Xeyopca. [loHsTHE 0 TayTOMEpUHU KaK BUIE U30MEPHH MEKIY MHUKIMYECKON W JTUHEHHON (hopmamu. OnTUdeckas U3oMepus
TIIIOKO3bl. XMMHUYECKHE CBOWCTBA TUIFOKO3bI: OKHUCIIEHHWE XJIOPHOW WM OpOMHOW BOJOW, OKHMCIEHHE a30THOW KHUCIIOTOH, BOCCTAaHOBICHHE B
IIECTHATOMHBIA CIIHUPT, AllMIMPOBAHKE, ATKWIMPOBAHUE, N30MEPHU3allMsl, KAUYeCTBEHHBIE PEaKIIMU Ha TIJIIOKO3Y (IKCIEPUMEHTATIBHBIE JI0KAa3aTEIhCTBA
HAIW4YUs ambJACTUAHOW W CIUPTOBBIX TPYNI B TJIOKO3€), CHUPTOBOE, MOJOYHOKHCIOE, TMPOMHOHOBOKHCIOE M MACISHOKUCIOE OpoXKeHHE.
['muko3uaHeI THAPOKCUT, ero cnenrduueckue cBoiicTBa. [lonsTue o rmuko3umax. [loHsaTre o TIIOKO3UIaX, UX HaXO0XJACHUH B ipupoje. [lomydenue
rimoko3el. DpykTO3a Kak m3omep riroko3bl. Pubosa u aeszokcupubosa. [lpuMenenue u Ouonornyeckas poib yriaeBoaoB. OKHCIEHUE YIIeBOJOB —
HMCTOYHHUK SHEPTUH JKUBBIX OpraHu3MoB. J(ucaxapuasl. Caxapo3a Kak MpeACcTaBUTEIh HEBOCCTAaHABIUBAIOIMINX aucaxapuioB. Ctpoenue, Gpu3nvecKkue u
XMMHUYECKHE CBOMCTBA caxapo3bl. ManbTo3a, TakTo3a U 1eo0rno3a: UX CTpoeHHe, PU3NYecKue U XMMHUUYECKHUe CBOMCTBA. [ Maponu3 amucaxapuaoB.
[Tonyuyenue caxapa u3 caxapHoii cBekiibl. [Ipumenenue caxapo3ssl. [lonmmcaxapuasl. Kpaxman, rIMKoreH U MeTio103a Kak OMOI0THYECKUE TTOTUMEPHI.
Kpaxman kak cMech aMHIIO3bI M aMHIIONIEKTHHA, eT0 (PU3NYEeCKHe CBOMCTBA. XMMUYECKUE CBOMCTBA KpaxMaia: TUIPOJIN3, KAUYeCTBEHHAs PEaKIUs C
MOJIOM U €€ IPUMEHEHHE JUIsl OOHapyKEeHUS KpaxMana B IPOAYKTax MUTaHus. [ TMKoreH: 0cOOEHHOCTH CTpOeHHs U cBOMCTB. Llemnono3a: crpoenue u
¢bu3nuecKkue CBOWMCTBA. XUMHUYECKHE CBOMCTBA IEIUTFOJIO3BI: THUAPOIHM3, 00pa3oBaHUE CIOXKHBIX 3¢upoB. IIpuMeHeHne Kpaxmana W IIEJITIOIO036I.
[IpakTrueckoe 3HaUYeHHE MoaUcaxapu10B. [loHsTHE O TPOU3BOACTBE OyMarmy.



Hyxneunossie kucnotsl. Hykneosuasl. Hykneoruasl. HykinenHoBble KUCIOTHI Kak IpUpoaHble oauMepbl. CocTaB U CTPOEHNE HYKJIEUHOBBIX
kuciot (JJHK u PHK). I'maponu3 HyKJIEMHOBBIX KUCIOT. POJb HYKJIEMHOBBIX KHCIOT B KU3HenesATeabHOCTH opranu3moB. dynknuu JJHK u PHK.
KommiemenrapHocts. I'enernueckuii kon. Mccnenoanue cocrasa JJHK denoBeka u ero npakTuyeckoe 3Ha4YEHUE.

AmuHOKHCH0TEL. COCTaB, CTPOCHUE U HOMEHKJIATYPa aMUHOKHUCIIOT. ] OMOJIOrM4ecKui psil IPEEIIbHBIX aMUHOKHUCIIOT. MI30Mepus npeaenbHbIX
aMHHOKHUCIIOT. OnTrueckas nzomepus. dusnyeckre cBONCTBA MpeneNbHbIX aMUHOKHUCIOT. OCHOBHBIE aMHHOKHUCIIOTHI, 00pasytomiue 0enku. CrocoOs
IOJIyYeHUsT aMHHOKUCIOT. AMHHOKMCIOTBI Kak aM(OTEpHble OpraHMYECKHE COEIUHEHMs, PaBHOBECHsS B DPACTBOpaX aMUHOKHUCIOT. CBolicTBa
AMHHOKHCIIOT: KHCJIOTHBIE W OCHOBHBIC CBOMCTBA; M303JICKTPUYECKAs TOUYKA; AJKWIMPOBAHUE M AlMIMPOBAHWE AMHHOTPYIIIBI; STEpHU (PHUKAINS;
peakIMu ¢ a30TUCTOM KuciaoTol. KauecTBeHHbIE peakiMM Ha aMUHOKMCIOTHI ¢ rupokcunioM menu (II), Huarunpunom, 2,4-1uHUTpoPTOpOSH30I0M.
Crnenuduueckiue Ka4yeCTBEHHBIE PEAKIIMM HA apOMAaTHYECKUE U TeTePOLMKINYECKHE aMUHOKUCIOTH ¢ KOHLEHTPUPOBAHHON a30THOM KUCIOTOM, Ha
nucrenH c aneratoM ceuHua (II). IlonsaTre o nuKIMYECKUX aMuiax — JaKTaMax M JUKeTonunepasuHax. buonornyeckoe 3HayeHHE 0-aMUHOKHUCIIOT.
OO6nactu NpUMEHEHUsI aMHHOKHUCIIOT.

[Tentunsl, ux crpoenue. IlentunHas cBA3b. AMUIHBIA XapakTep NeNTUAHON cBA3U. CHHTE3 nenTuaoB. ['uapoans nenTuaos.

benku xak npuponusie Omononumepsl. CoctaB u crpoeHne OenkoB. IlepBuynas crpykTypa 0eiaxoB. XHMHUYECKHE METOJbl YCTAHOBIICHHS
aMMHOKHUCIIOTHOTO COCTaBa M IOCIeN0BaTebHOCTU. DepMEeHTaTUBHBIN I'Haposn3 OenkoB. BropudHas crpykTypa OEIKOB: o-CIMpalib, B-CTPYKTypa.
Tpernunast m deTBepTHYHAsE CTPyKTypa OenkoB. JlucynbduaHple MOCTHKM W WOHHBIE M BaH-JEp-BaajibCOBHI (TUAPO(OOHBIE) B3aMMOACHCTBHSL.
XuMHUYecKue CBOWCTBA OENIKOB: TMIPOJIN3, JEHATypalus, KayeCTBEHHbIE (LIBETHbIE) peakuuu Ha Oenku. IlpeBpaienus OelKOB MUIIM B OpraHU3ME.
Bbuonornveckue GpyHkuuu 0enkoB. JJoCTHKEHUS B U3yYSHUN CTPOCHUS M CHHTE3a OCITKOB.

Jemonctpauuu. 1. PactBopumMocTh yrieBoJoB B Bojie U 3TaHose. 2. O0pa3ibl aMUHOKHUCIIOT.

Jlaboparopubie onbiThl. 1. CBoiicTBa rmoko3sl. 2. OnpeneneHue kpaxmaia B npoaykrax nutanus. 3. XKupbsl u ux cpoiictBa. 4. llBeTHble
peakuu OeIKOoB.

BricokoMonekynsipHble COETUHEHUS

OcCHOBHBIE TOHATUS BBICOKOMOJIEKYJIAPHBIX COEJUHEHHI: MOHOMEp, IOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb NosnMepu3anuu. OCHOBHBIE
CHOCOOBI TMOJYYEHHS] BBICOKOMOJEKYJISPHBIX COEAMHEHMH: peakUuu MOoJIMMepu3alud U mnoiukoHjaeHcanuu. Comnonumepusanus. CTpoeHue u
CTPYKTypa NOJIMMEPOB. 3aBUCUMOCTh CBOWCTB MOJIMMEPOB OT CTpOoeHMs MoJieKyll. Kimaccuukanus noiauMepoB: IIacTMacChl (INTACTHKH ), 3J1aCTOMEPHI
(kayyykH), BOJIOKHA, KOMINO3UThl. COBpeMEHHbIE IUIacTMacchl (MJIACTUKH) (TOJIMATUIICH, MOJIUIIPONUIICH, MOJUCTUPO, IOJUBUHUIXIOPU,
¢dToporuact, noMuITHIEHTepedTanar, akpuii-0yTaJueH-CTUPOJIbHBIN IUIACTHK, MOJIUKApOOHAaThl). TepMOIIacTUUHbIE U TEPMOPEAKTUBHBIE MTOJTUMEPHI.
®enondopmanbaeruaubie cMoibl. Komno3utHele Marepuainsl. [lepcrnekTuBbl HCIONB30BAaHUS KOMIIO3UTHBIX MaTepuasoB. YTiemnacTuku. BosokHa,
ux knaccuduxanus. [IpupoaHsle 1 XUMUYECKHE BOJIOKHA. MICKYCCTBEHHBIE M CUHTETHYECKHE BOJIOKHA. [IoHATHE O BHUCKO3€ M alleTaTHOM BOJIOKHE.
[TonuadupHble M NOJIMAMHIHBIE BOJOKHA, WX CTpPOEHHE, cBoicTBa. IIpakTHueckoe HCHONB30BaHHWE BOJIOKOH. OnacTtoMmephl. [Ipupoasbiii u
CHUHTeTHYeCKuil Kkaydyk. Pesuna u 30onuT. [Ipumenenue nomumepoB. CuHTeTHUeCKHE IIeHKH. MemOpaHnbl. HoBble TEXHONOTHH JalbHEHIIero
COBEpIICHCTBOBAHUS MOJIMMEPHBIX MaTEPHAIIOB.

Hemonctpauuu. 1. O6pa3usl miuactukoB. 2. Komnekius BoigokoH. 3. [ToaukoHeHcaus 3THICHTIIMKONS ¢ TepedTaleBOi KUCIOTOH.

JlaboparopHblie onbIThl. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCIIOT U LIEJIOUEH.



11 xnacc

TeopeTnueckne OCHOBBI XUMUU

Crpoenue BelecTsa

ATOMHO-MOJIEKYJIIDHOE ydeHHE. BemniecrBa MOJIEKYISPHOTO M HEMOJEKYJISIPHOIO CTpocHMs. KayeCcTBEHHBIH M KOJMYECTBEHHBIM COCTAB
BeulecTBa. MoJisipHasi U OTHOCUTEJIbHAs MOJIEKYJISIpHAsl Macchl BellecTBa. MoibpHas 1051 U MaccoBas A0Js 3JIeMeHTa B BeuectBe. CTpoeHue aroma.
Hyxmuapl. U3otonsl. ledekt maccsl. TUMbI paiuoakTUBHOTO pacnaaa. TepMosiiepHblid cuHTe3. OTKPBITHE HOBBIX XMMUYECKHUX JIEMEHTOB. SlepHbIe
peakuuu. Tunel SAEpHBIX peakuuid: aeneHue U cuHre3. CKOpOCTh peaklMM paJuoaKTUBHOrO pacnana. I[IpuMeHeHne paguoHYKINI0B B MEIUIMHE.
Meton MeyeHnslx aTOMOB. [IpuMeHEHME paguOAaKTHBHBIX HYKIMIOB B reoXpoHosioruv. CoBpeMeHHas MOJENb CTpOoeHMs aroMa. KopmyckynspHo-
BOJIHOBBIC CBOWCTBa eKkTpoHa. [IpeacraBnenue o kBaHTOBOW Mexanuke. CooTHomieHue nae bpoitns. [Ipunnun neonpenenennoctu ['eiizenOepra.
ITonsatue o BonHoBoi ¢yHkimu. KBantoBble uncia. ATomHast opoutans. Pacnpenenenue 31eKTpOHOB MO SHEPIeTUYECKUM YPOBHSM B COOTBETCTBHH C
MPUHIIUIIOM HaMMEHbIIeH YHepIruu, NpaBwioM XyHaa u npuHuunoM [aymu. OcoOeHHOCTH CTPOSHUS YHEPreTHUECKUX YPOBHEW aTOMOB d-3JI€MEHTOB.
DnekTpoHHas KoHGurypauusi aroma. Kiaccudukanms XHMHYECKHUX OdlieMEHTOB (s-, P-, d-, f-amemeHTbl). DneKTpoHHBIE KOH(HUTYpaIHu
MIOJIO)KUTEIIbHBIX U OTPULIATENIbHBIX HOHOB. OCHOBHOE U BO30YK/IEHHBIE COCTOSIHUSL aTOMOB. BanleHTHBIE 3JIEKTPOHBI.

[Tepuognueckuii 3akoH. POpMyIMpPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX IPEJCTABICHUN O CTPOEHUH aTOMa. MMpOBO33pEHUECKOE U HAy4YHOE
3Hauenue Ilepuoanueckoro 3axona J[.M. MenneneeBa. Paguyc aroma. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX
COEUHEHMH, BBICIIUX OKCHJIOB ¥ TUAPOKCUIOB B IIEPUOJAX U IPYyINIax. DJIEKTPOOTPULIATEIbHOCTb.

XuMuYeckas CBA3b. JJIEKTPOHHAS IPUPOJIa XUMUUECKOH CBsA3H. Buabl xumuueckoil cBsi3u. KoBaneHTHast CBSA3b U €€ XapaKTEPUCTUKU (IHEPIHs
CBSI3U, JUIMHA CBS3U, BAJIGHTHBIN yroJl, KpaTHOCTb CBSI3HU, NOJSPHOCTH, NOJsIpU3yeMocTb). KoBaneHnTHast HenossgpHas U nojsipHasi cBsi3b. OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHUS KOBAJICHTHOW MOJISIPHON CBsi3U. ['eomeTpusi MOIEeKybl. JIUMOIBHBIIT MOMEHT CBSI3U, AUMOJBHBII
MOMEHT MOJEKyJbl. MloHHas cBA3b. OTiMune MeX1y MOHHOM M KOBaJEHTHOM CBA3bI0. MeTamnueckas cBs3b. BogoponHas cBsI3b U €€ BIMSHUE Ha
CBOMCTBA BeleCcTBA. MEKMONEKYJISIpHBIE B3aUMOIEUCTBUS. [oHATHE O CyIIPaMOIEKYISAPHOU XUMUU.

ArperaTHble COCTOSIHMS BeliecTBa. ['a3pl. I'a3oBble 3akoHbl. YpaBHeHue Kialinepona—MenneneeBa. 3akoH ABorajpo. 3akoH OOBEMHBIX
oTHoIIEeHUH. OTHOCUTEIbHAS TUIOTHOCTD ra3oB. CpeaHss MoiisipHas Macca cmecu. CTpoeHre TBEpAbIX Tell: KpUCTaInYecKue U aMop(HbIe BEUIECTBaA.
Tunel KpUCTAJUIMYECKUX PEIIETOK: aTOMHas, MOJEKYJspHas, HOHHas, MeTainyeckas. [loHsaTre o0 snemeHTapHOM sueiike. Pacyer ymcna MOHOB,
coJiepKalIuXxcs B dJeMeHTapHOU stuetike. MloHHble paguychl. OnpesesieHne METANTHYECKOTO pajnyca. 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA
OT THMA KpUCTAUIMYecKoM pemeTkd. IlpuunHbl MHOrooOpasust BemiecTB. COBpeMEHHbIE MPEJICTaBICHUS O CTPOCHUU TBEPHBIX, XHUIKUX U
ra3000pa3HbBIX BEIICCTB.

Hemonctpauuu. 1. OOpasipl BELIECTB MOJIEKYJISPHOIO M HEMOJEKYJspHOro crpoeHus. 2. Bosronka uoma. 3. Mognenn Momnekyn. 4.
Kpucranmnmueckue pemerku.

OcCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHNS XUMUUECKUX pEeaKLui

Knaccudukanus XuMU4eCKHX peakluuil 1Mo pa3iMyHbIM MpU3HAKaM CpaBHEHHUA. ['OMOreHHble U rereporeHHsle peakuuu. Knaccudukanus mno
3HaKy TeraoBoro >gdexra. Ob6paTmble 1 HeoOpaTUMble peakiuu. Karaqutuiyeckue W HEeKaTaATUTHUYECKHE peakiuu. Peakuuu ¢ m3aMeHeHHeM u 0e3
W3MEHEHHUS CTENEeHU OKHCIEHHUS DJEMEHTOB B COEIMHEHHUSAX. ODHEpreThuka XHUMHUYecKUx peakuuil. TeruioBoil 3¢(deKkT XUMHUYECKOW peakIuH.



DHJI0TEPMHUYECKHE U FK30TEPMHUECKUE PeakIiu. TepMOXUMHUeCKHe ypaBHeHUs. Termnora oOpa3oBaHus BellecTBa. 3akoH ['ecca u CieIcTBUS U3 HETO.
Oneprusi cBs3u. [loHATHE O BHyTpeHHEH SHepru W SHTaIbIUU. [loHsTHE 00 ’HTponuu. Bropoii 3akoH TepmomuHamuku. @opmyna bonbimana.
Oueprus ['u606ca u KpUTEepUH CaMOIIPOU3BOJILHOCTH XUMUYECKOW peakiuu. OOpaTuMble peakuu. XuMHU4eckoe paBHoBecue. KoHcTanTa paBHOBECHS.
[Tpunuun Jle llatense. PaBHOBECHBIE COCTOSIHUS: YCTORYHMBOE, HEYCTOHUNBOE, Oe3paznuyHoe. CMeleHne XMMHUUEeCKOro paBHOBECHS 0J1 IEHCTBUEM
pa3nuYHbIX (AKTOPOB: KOHIICHTPAIMU PEAareHTOB WM TIPOAYKTOB pEAKIUW, JaBICHUS, TeMIeparypbl. Ponb cMemeHus paBHOBECHS B
TEXHOJOTHYECKHUX IMpoueccaXx. CKOpPOCTh XMMHUYECKHUX pPEakIuii, ee 3aBUCUMOCTb OT pa3jIMYHbIX (PAKTOPOB: MPHUPOJBI PEarHpyrOIIMX BEIIECTB,
KOHIICHTPAllUM PEArupyrolux BeIIeCTB, TEMIIEpaTyphbl, HaJUYMs KaTalu3aropa, IUIOLIAAM TOBEPXHOCTH pearupyromux BemecTB. Peakuuu
TOMOTEHHbIE M TETEePOreHHbIC. JJIEMEHTapHble peakiuu. MexaHu3M peakiuu. AKTUBUPOBAHHBIM KOMILUIEKC (IEPEXOHOE COCTOSHHE). 3aKOH
neictBytomux Macc. KoHcTanTa CKOpoCcTH peakuuu, ee pa3MepHocTh. CKOPOCTh peaklMy pauoakTUBHOTO pacnana. [lepuon nomypacnana. [IpaBuiio
Bant-T'odda. [Tonstue 06 3Hepruu akTuBauu U 00 dHEepreTudeckoM npoduiie peakuu. Y pasHenue Appenunyca. Kartanuzatops! u karanu3. DHeprus
aKTUBAIIMU KaTAIM3UPYEMOM M HEKATaTM3UPyeMOH peakinu. AKTUBHOCTb M CEJICKTUBHOCTb KaTajau3aTtopa. [ OMOTeHHBIH M T€TEPOTCHHBIA KaTaJu3.
I'omorennsiii katanu3 B ra3oBoil ¢aze. KaramuTuueckoe OKHCIEHHME YrapHOTO Ta3a B KOHBEpPTEPax BBIXJIONMHBIX Ta30B B aBTOMOOWIAX. Poib
KaTaJIu3aTOPOB B MIPUPOJIE U MPOMBIILIEHHOM ITponu3BoACcTBe. DepMeHTHI Kak OMOJOTHYECKHUE KaTalu3aTOPHI.

JemoncTpanuu. 1. Dk30TepMudecKe U IHAOTEPMUYECKUE XUMUYECKHe peakiuu. 2. TernnoBsie SBlIeHUs IPU PACTBOPEHUH CEPHOM KUCIOTHI U
aMMHUAYHON cenuTphl. 3. 3aBUCHMOCTh CKOPOCTH PEaKIMU OT MPUPOJBI BEUIECTB HAa MPUMEpPE B3aUMOACHCTBUS PACTBOPOB PA3JIMYHBIX KHUCIOT
OJIMHAKOBOI KOHIIEHTPAIMU C OJMHAKOBBIMU KyCcOUYKaMH (TpaHyJamMH) IIMHKA U OJUHAKOBBIX KYCOUKOB Pa3HBIX METAJJIOB (MarHus, IUHKA, jKeJe3a) C
pacTBOPOM COJITHOM KHUCIIOTHI. 4. B3aumonelicTBHE pacTBOPOB CEPHOUM KHCIOTHI C PAacCTBOpaAMH THOCYJIb(aTa HATPHUS PA3TUYHON KOHIICHTPAIMH U
TeMIepaTypshl. 5. 3aBUCUMOCTD nosoxeHus paBHoBecust B cucteme 2NOy«—> NyO4 oT TemnepaTypahl.

JlaGopaTtopusie onbIThl. 1. Katanutuyeckoe pas3inoxeHue mepokcuaa BOJA0poIa.

PactBOpEI

Croco0ObI BeIpaKEHUsT KOTUYECTBEHHOTO COCTaBa PaCTBOPA: MAacCOBAas JIOJISI paCTBOPEHHOTO BeIeCTBa (MIPOIICHTHAS! KOHIIEHTPAIHs), MOJIIpHAs
KoHIleHTpanus. TurpoBanue. PacTBopenue kak ¢puznko-xumudeckuii mporecc. Kpucrannoruapatsl. JucnepcHbie cuctemsl. KommouaHsie pacTBOPEI.
Uctunnbie pactBopbl. JlucnepcHas ¢aza u aucnepcuonHHas cpena. CycneH3uu U smyiabcuu. 3oiu u renu. OnanecueHrus. Dddext Tunmans.
Koarynauus. Cegumentanus. Cunepesuc. Peakuuu B pacTBOpax 3eKTpoauToB. KauecTBEHHbIE peakIluu Ha UOHBI B pacTBope. KucioTHO-OCHOBHBIE
B3aUMOJICHCTBUSI B pacTBopax. AmdoTepHocTs. MoHHOE mpousBeneHue Boibl. Bomopoansiii mokaszatens (pH) pactBopa. CuiibHble U ciaObie
anekTponuthl. Pacuer pH pacTBOpoB CHIBHBIX KUCIOT U mienoudeid. KoHCTaHTHI Auiccorualiiy ciadbix 3NeKTpoauToB. CBA3b KOHCTAHTHI M CTETIEHU
nucconuanuu. 3akoH pasBeneHuss OctBanbpaa. Peakiiuu nonHoro oomena. [lonHble 1 cokpanieHHbIe HOHHBIE ypaBHeHUS. ['uaponu3 coneit. ['uaponus
M0 KaTHOHY, IO aHHOHY, 0 KaTHOHY M TI0 aHHOHY. Peakiusi cpebl pacTBOPOB COJIel: KUCIOTHAs, [IeNouHas U HelTpanbHas. [loiaHbIi HeoOp aTuMbIit
runaposn3. [lonmydenue peakuueit ruposinza OCHOBHBIX coueil. [Tonstue o nporonutuyeckoit Teopun bpencrena—Iloypu. [loHsiTue o TeOpuM KUCIOT
u ocHoBaHMK JIprouca. 3HaueHUE TUAPONIM3a B OMOIOTMUYECKUX OOMEHHBIX mpolieccax. [I[pumMeHeHre Tuaponan3a B MPOMEBIIIEHHOCTH. PaBHOBecHe
MEXy HAaCHIIIIEHHBIM PACTBOPOM M OcaaKoM. [IponsBeneHrne pacTBOPUMOCTH.

Hemonctpanuu. 1. OnpeneneHue KUCIOTHOCTH CPeIbl MPU MOMOIMM HHIUKATOPOB. 2. Dddekt Tunmang. 3. OOpa3oBaHHe KOMIUIEKCHBIX
COCIMHEHHH TePEXO0THBIX METAIIJIOB.



JlaGopatopHsbie onbIThl. 1. Peakunn nonHoro oomena. 2. CBoiicTBa KOJIOUIHBIX pacTBOpoB. 3. I'maponus coneii. 4. Ilomyuenue u cBoiicTBa
KOMILIEKCHBIX COEIMHEHUM.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE ITPOLIECCHI

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEaKUUU. THUIBl OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX peakiuil. OKUCIEHME U BOCCTAHOBJICHHE.
OxucnuTeNn U BOCCTAaHOBUTENU. METO/ 3JEKTPOHHOTO M 3JIEKTPOHHO-MOHHOTO OanaHca. [loBeneHue BemecTB B cpefax ¢ pasHbIM 3HaueHueMm pH.
[lepmanranat Kkanmust Kak OKHCIHUTENb. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE pEAKIUMUM B NPUPOAE, IPOU3BOACTBEHHBIX IIpOLECCaX U
KU3HEIEITEIbHOCTY OpPraHu3MOB. ['aibBaHMYECKUM 3JIeMEHT (Ha npumepe 3nemeHTa JlaHuams). XUMHYECKHEe MCTOYHMKM TOKA: rajlbBaHUYECKHE
3JIEMEHTBI, aKKyMYJISATOPbl M TOIUIMBHBIE 3ieMeHThl. (Dopma 3amucu XMMHYECKOrO HCTOYHMKA ToKa. CTaHAApTHBIA BOJOPOJHBIN 3IEKTPO/I.
CrangapTHBIM 3J1EKTPOAHBIN MOTEHIMal cUcTeMbl. [loHsATHE 00 S3JIEKTPOABMIKYILIEH CHIIE DPEAKLUH. ODJIEKTPOXUMHUYECKHM psj HANpsKEHUN
(aKTUBHOCTH) METAJUIOB (P CTAaHAAPTHBIX 3JEKTPOIHBIX MOTEHIMANIOB). HampaBieHHe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN. DJIEKTPOIIN3
paciiaBoB ¥ BOAHBIX PAacTBOPOB AJIEKTPOJUTOB (KUCIOT, LIeN04Ye U coseit). 3aKoHbl eKTponu3a. [IpakTnueckoe NpUMEHEHHE DJIEKTPOIU3a JUIs
MOJIyYEHUS [IETTOYHBIX, IET0YHO3EMENbHBIX METAIJIOB U amroMUHUSA. Koppo3us MeTasioB: CrlocOOb! 3alIUTHl METAJUIOB OT KOPPO3HUHU.

JemoncTpanuu. B3aumoeiicTBue nepManranara Kaius ¢ CyJb()UTOM HaTpHs B pa3HbIX cpeax.

OCHOBBI HEOPTraHUYECKON XUMHHU

Knaccugukanuss 1 HOMEHKIATypa HEOPraHWYECKHX COCTUHEHHMH. BakHeWmme Kiacchl HEOPraHMYECKUX BEIIECTB. DIIEMEHTHI METAJUTbl U
HeMeTalyIbl U uX noioxkeHue B llepumonnueckoit cucteme. Knaccudukaius v HOMEHKIATypa CIOXKHBIX HEOPraHMYECKUX COCTUHEHHI: OKCHJIOB,
THJIPOKCUIOB, KUCIIOT U coyiell. ['eHeTndeckas CBsI3b MEXIy KjaccaMd HEOPTraHWMYECKHX COeAMHEHHH. VIeHTHHUKAIMsS HeOPraHNIECKUX BEUIECTB H
nonoB. KommnekcHbie coequHeHus. CocTaB KOMIUIEKCHOTO HOHA: KOMILJIEKCOOOpa3oBarenb, juranabl. KoopauHannonHoe uucio. Homenknatypa
KOMIUIEKCHBIX COCIMHCHHM. 3HaYeHUE KOMIUIEKCHBIX coequHeHui. [ToHsiTHEe 0 KOOpAMHAITMOHHOW XUMUH.

Hewmeramsl

Bognopon. Ilonydyenue, ¢puznueckue U XMMHUECKHE CBOMCTBA (peaklMy C METalJIaMUd U HEMETaJUIaMM, BOCCTAHOBJIEHHE OKCHJIOB M COJIEH).
I'mopuael. TormuBHBIE 2JIEMEHTHI.

["anorensl. O0mmast XapakTepUCTUKA 3JIEMEHTOB IaBHOW noArpymmsl VII rpynnel. @usznyueckue CBONCTBA MPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH
M3MEHEHMsI OKUCIMTENbHOM aKTUBHOCTH T'aJIOTEHOB B COOTBETCTBHH C UX MOJOKEHUEM B neproanyeckoi Tadnuie. ITopsiok BEITECHEHHS TajJor €HOB
U3 PacTBOPOB TaJIOTEHUIOB. XJIOp — IOJIyY€HUE B MPOMBIIUIEHHOCTH U JIaOOpaTOpHUM, PEaKkIUU ¢ MeTaUlaMM U HeMeTaulaMu. BiaumopeiicTBue
XJiopa ¢ BOJOH M pacTBopamu mienoueil. [lemHoON MeXaHU3M peaklMu B3auMOJEHCTBHSA XJiopa ¢ BojopojoM. Obe33apakuBaHUE MHUTHEBOM BOIbI
XJIOpOM. XpaHEHUE M TPAHCIOPTUPOBKA xjopa. KuciopoaHele coenvHeHUs Xjaopa. ['MIOXJIOpUTHI, XJIOpAaTbl M NEPXJOPAThl KaK THUIIMYHBIE
okuciaurenn. OcobeHHocTH XUMHU (Topa, Opoma M mona. KauecTBeHHas peakiuss Ha HMOA. ['aloreHoBOAOPOABI — MOJYy4YEHHE, KUCIOTHBIE U
BOCCTAHOBUTEJBHBIE CBOMCTBA. XJIOPOBOAOPOI. ['anoreHoBo1OpOIHbIE KUCIOTHI U X coau. CoJisiHas KUCIoTa U ee coyii. KauecTBeHHbIE peakiiy Ha
raJIOr€HUA-UOHBL. [IpUMEHEHNE raJOreHOB U UX BAXKHEHIINX COCAUHEHUN.

OneMeHTbl MOArpymIbl Kuciaopoga. OOmiasi XxapakTepuCTHKa 3JIEMEHTOB IIaBHOM moAarpynmbl VI rpynmnel. @u3nyeckue cBOWCTBA MPOCTHIX
BemiecTB. O30H Kak aioTpornHas Moaudukanus kuciopoaa. [lonyuenue o3ona. O30HaTopsl. O30H Kak OKucCIuTeNb. [lo3uTHBHAS U HEraTHUBHAs POJIb
030Ha B OKpyxKarouie cpene. BzaumopelictBue o3oHa ¢ ankeHamu. CpaBHEHHE CBOMCTB 030HAa W KUcIopoJa. Boga m mepokcua Boaopoaa Kak



BOJOPOJHBIE COEIUHEHMSI KHCIOpOAAa — CpaBHEHHME CBOMCTB. Ilepokcua Boaopoma Kak OKUCIMTENb M BOCCTAHOBUTENb. llepokcuibpl MeTasios.
ITonarue 06 opranuueckux nepokcuaax. Cepa. Amiorponusi cepbl. PU3MUECKHE M XMMHUYECKUE CBOMCTBA cepbl (B3aMMOJICHCTBHE C MeTaulaMy,
KHUCJIOPOAOM, BOJOPOAOM, PACTBOpAMH WIENOYEH, KHUCIOTaMU-OKHCIUTEIsIMH). B3ammozeiicTBue cepbl ¢ Cyab(UTOM HATpus ¢ OOpa3oBaHHEM
tuocyinbpara HaTpus. CepoBOAOpPOA — MOJY4YEHHE, KHUCIOTHbIE M BOCCTaHOBHUTENbHbIE cBOMcTBA. Cynbouasl. [ucynbpan. Ilonstue o
nonucynbduaax. CepHUCTHIN Ta3 KaK KUCIOTHBIN okcul. OKUCIUTEIbHBIE M BOCCTAHOBUTEIbHBIEC CBOWCTBA CEpHUCTOTO ra3a. [lomydenue cepHuCTOro
ra3a B IPOMBIIIJIEHHOCTH U JabopaTopuu. CepHucras kucinota u ee conu. Cepublil anruapua. CepHas kucinorta. CBONHCTBAa KOHLIEHTPUPOBAHHOM U
pa30aBIeHHON CepHOW KHUCIOTHL. JleWCTBHE KOHLEHTPUPOBAHHON CEpHOM KHCIOTHI Ha caxap, METajUulbl, HEeMeTaJUulbl, Cynb(uisl. Tepmuueckas
ycroiuuBocTh cynb(aroB. Kpucramioruapars! cynbdaro MetaioB. KauecTBeHHas peaklus Ha CEpPHYIO KUCIOTY U €€ COJIH.

DeMeHTHl MOArpyNIbl a30Ta. O0Imas XapaKTepuCTHKa 3JIEMEHTOB TJIaBHOW MoArpymnibl V rpymmsl. @u3ndeckue cBOMCTBa MPOCTHIX BEIIECTB.
A3ot n ero coenuHeHus. CtpoeHue Mojekynbl a3ora. Pusznmyeckue M XUMHMUYECKHE CBoOicTBa a3ora. [losyueHue a3oTa B HPOMBIIUICHHOCTH U
nabopatopun. Hutpuapl. AMMuaK — ero moixydeHue, (pu3muecKkue m XMMHYECKHe CBOICTBa. OCHOBHBIC CBOWMCTBA BOJHBIX PAacTBOPOB aMMHAKa.
AMMHaK Kak BOCCTaHOBHTENb. B3aumozelicTBue aMMuaka ¢ akTUBHBIMU MeTayulaMu. AMUJ HaTpusl, ero cBoiictBa. Conu ammonus. [loenenue coneit
aMMOHUS Npu HarpeBaHuM. KauecTBeHHas peakuus Ha MOH aMMoHMUs. [Ipumenenne ammuaka. OKCUIbI @30Ta, UX MOJIy4YeHHe U cBoiicTBa. OKkcuj a3ora
(I). Okucnenue oxcuga azora (II) xucnopomom. JIumepuszanus oxcuaa azora (IV). Asorucras kuciaora v ee coiau. HUTpUTBI Kak OKUCIUTEIH U
BOCCTAaHOBUTENH. A30THasl KUCIIOTa — (PU3MYECKHUE U XMMHYECKHE CBOMCTBA, MOJyyeHUE. A30THAs KUCJIOTa KaK OKHCIUTENb (OTHOILIEHHE a30THOM
KHCJIOTHI K METaJulaM U HeMeTaJlllaM). 3aBUCUMOCTb MPOJYKTa BOCCTAHOBJIEHUS A30THOM KMCIIOThI OT aKTUBHOCTU METaJl1a M KOHLEHTPALMU KU CIIOTHI.
[TonsaTue o xatroHe HUTPOHUS. OCOOEHHOCTH B3aMMOICHCTBHSI MarHUsl M Maprafia ¢ pa30aBIeHHON a30THOM KUCIOTOW. HuTpatel, nux ¢usudeckue u
XMMHYECKHE CBOMCTBA (OKUCIMTENbHbIE CBOWCTBA U TEPMHUUYECKasl yCTOMUUBOCTH), NpuMeHeHue. docdop u ero coenuHenus. Amiorponus gocdopa.
dusnyeckue cBoiicTBa (hocopa. XumMudeckne cBoicTBa docdopa (peakmuu ¢ KHCIOPOJOM, TaJoreHaMH, METAJUIAMH, CJIOKHBIMH BEIICCTBAMH-
OKHCIUTENIMH, Ieraodamu). [lomyuenne n npumenenue gpochopa. Xnopunasl pocdopa. @ochun. @ochunst. Dochopusiii anruapua. OprodochopHas
u metadochopHast KUCIOTH U ux coiu. KauectBeHHas peakiusi Ha optodocdarsl. Paznoxenue oprogocdopuoit kuciotel. [Ipumenenne GpochopHoit
KHCJIOTHI U ee cojeld. buonorndeckas pois pochatos. [Tupodochopnas kucnora u nupopocdarel. Oxenn pochopa (I1I), bochopucras kucnora u ee
conu. dochopHOBaATHCTAs KUCIOTA U €€ COJH.

[Toarpynna yriepoga. OOmiast XxapakTepuCTHKa 3JIEMEHTOB INIaBHOW moarpynmsl [V rpynmel. Yraepoxa. Amnorpomnust yriaepoja. CpaBHeHHe
CTpPOEHMSI U CBOMCTB rpadura m anmaza. DysuiepeH Kak HOBas MOJIEKYJIspHas (opma yriepoaa. YTojb: XMMUYECKHE CBOWCTBA, MOJy4YEHUE U
npuMeHenue yrig. Kapouasl. 'maponu3 kapOuaa kambiust M kapOujga amoMuHus. KapOuabl mepexofHbIX MeTauloB (kenes3a, Xpoma U Jp.) Kak
CBEpXIIpouyHble MaTepuasbl. CHHTE3-Ta3 KaK OCHOBA COBPEMEHHOW MNpPOMBINIIEHHOCTH. OKCHIBI yriaepoaa. DJIEKTPOHHOE CTPOEHHE MOJIEKYJIbI
yrapHoOro rasa. YTojlb M yrapHblil ra3 kKak BOCCTaHOBUTeNnHW. Peakuusi yrapHoro rasza c pacmiaBamu menodeid. Cunre3 ¢opmuaTtoB. OOpa3oBaHue
YTapHOTO ras3a IIpy HEIOJIHOM CrOpaHuu yris. buosornueckoe aecTBue yrapHoro rasa. Ilonyduenue u npruMeHeHne yrapHoro ra3a. Y TJIEKUCIHbIN ras:
MOJIyYeHHe, XMMUYECKHE CBOICTBA (B3aMMOJEHCTBHE YIJIEKUCIIOTO Ta3a C BOJOMW, IIEIOYaMM, MarHUEM, MEPOKCHIAMH METaIOB). DIEKTPOHHOE
CTpOEHHE YIJIEKHCIIOTo ra3a. YroibHas Kuciota u ee conu. KapOooHaTel ¥ ruipokapOOHAThl: UX MOBeJIeHUE MpH HarpeBaHuu. KadyecTBeHHas peakuus
Ha kapOoHaT-uoH. Haxoxnenue kapOOHATOB MarHus M KaJIbLUsS B MIPUPOJIC: KOPAJLIbI, KEMUYT, U3BECTHSAKH (M3BECTKOBBIE TOPbI, KAPCTOBbIE MELIEPHI,
CTaIaKTUThl W crajdarMuThl). Kpemuuil. ®dusznueckne M XUMHUYECKHE CBOMCTBAa KpeMHHUA. Peaknum ¢ yriem, KHCIOPOAOM, XJIOPOM, MarHueM,



pacTBopamu 1ienouel, cepoBogopogoM. CuiiaH — BOIOpoAHOE coenuHeHue kpemHus. Cunmuunel. Ilonydenue u npumeHenue kpemHus. Oxcup
kpemuusi (IV), ero crpoenue, ¢usnueckue U XMMHYECKHE CBOWCTBA, 3HAUEHUE B MPUPOJE U mnpuMeHeHHe. KpemHHeBble KUCIOTHI U HUX COJIH.
I'unponus cunrkaroB. CUIMKaTHBIE MUHEPAJIbl — OCHOBA 3€MHOM KOpBI. AJIFOMOCHIIMKATHI.

bop. Oxcun 6opa. bopras kuciora u ee conu. bypa. Bomopoanbie coennuenust 6opa — 6opansl. [I[puMeHenne coequHaeHuit 6opa.

brnaropogusie (mHEepTHBIC) ra3bl. O0Ias XapaKTepUCTUKA AIEeMEHTOB riaBHOW moArpymmbl VIII rpynmbel. Oco0eHHOCTH XMMHYECKUX CBOMCTB.
[Ipumenenue 6;1aropoIHBIX T'a30B.

Hemonctpauuu. 1. 'openue Bogopoaa. 2. [lonyuenue xmopa (onsIT B mpodupke). 3. OKUCIUTENbHbIE CBOWCTBA pacTBOPA TMIOXJIOPUTA HATPUA.
4. OnwiThl ¢ OpomMHOI Bogoi. 5. [InaBnenue cepol. 6. 'openne ceprl B kuciopoje. 7. BzaumonelictBue xeinesa ¢ cepoit. 8. 'openne cepoBogopoaa. 9.
Ocaxnenue cynbpunon. 10. CBoiictBa cepuucToro rasza. 11. JleificTBue KOHIEHTPHUPOBAHHOM CEpHON KHCIOTHI HA MeJb U caxapo3y. 12. PactBopenue
amMmMuaka B Boje. 13. OcHOBHBIC CBOMCTBaA pacTBopa ammuaka. 14. Katanutudeckoe okucienue ammuaka. 15. ITomydyenue oxcunma azora (II) u ero
OKHCIIeHHEe Ha Bo3ayxe. 16. JleiicTBue a30THO# KucnoThl HAa Menb. 17. ['openue gocdopa B kucnopose. 18. Ilpespamienne kpacuoro gocdopa B 6embiii
u ero cBeueHue B TeMHoTe. 19. B3aumoneiictBue dochopnoro anruapuaa ¢ Boaoi. 20. OOpasisl rpaduta, anmasa, kpemuus. 21. ['openue yrapHoro
raza. 22. TymeHue miaMeHu yrieKuciabsiM ra3oM. 23. Pasznoxkenue Mmpamopa.

Jlaboparopusie onbiThl. 1. [lomyuenue xjopa u usydenue ero cBoiict. 2. CBoiicTBa xyopcoaepxamux oroenuBarenei. 3. CBoiicTBa Opoma,
voja v ux cosieit. 4. MizyueHue CBOMCTB CEpHOM KUCIIOTHI U €€ cojiei. 5. M3yueHnne cBOMCTB BOJIHOTO pacTBOpa ammuaka. 6. CBOMCTBa coneld aMMOHUS.
7. KauecTBeHHas peakuus Ha kapOoHaT-uoOH. 8. McnbiTaHue pacTBOpa CUJIIMKaTa HaTpus MHAMKATOpPOM. 9. O3HakomiieHHE ¢ 00pa3liaMu MPUPOIHBIX
CHJIMKATOB.

Merasuibl

OOmmii 0030p »1meMeHTOB — MeTaioB. CBOMCTBa MPOCTHIX BEMIECTB-METAJUIOB. DJIEKTPOXMMHUYECKUN Pl HANPSIKEHUH METaJIOB.
Merannmnueckue Kpuctananueckue pemeTky. CriiaBsl. XapakTepucTHKa Hauboee U3BECTHhIX CIiiaBoB. [lonaydeHne u npuMeHeHe MeTauioB.

[Henounsle metamibl. OOMIas XapaKTepUCTUKA 3JEMEHTOB I1aBHOW moArpymmsl I rpynnel. CBolicTBa LIENOYHBIX MeTaIoB. Pacrno3HaBaHue
KAaTHOHOB JIMTHS, HATpUs U Kanus. HaTpuil u kanmii — MpencTaBUTENN LIENOYHbIX METAUIOB. XapaKTepHbIe peakuuu Hatpus U kanus. [lonydenue
IIeJTIOYHBIX MeTa/u10B. OKCHBI U NEepoKCUabl HaTpus U Kanus. CoequHenus HaTpus v Kanus. Conu HaTpus, Kajuus, UX 3HaYeHHE B MIPUPOJAE U KU3HU
yenoBeka. Cosa M e1KUil HaTp — Ba)KHEUIINE COCIMHEHNS HATPHUS.

bepwinuii, Maruuii, menoynozeMenbHble MeTauibl. OOIas XapakTepuCTUKA IEMEHTOB riaBHoM noarpynnsl I rpynmsl. bepunuii, Marauii,
I1eJI0YHO3EMENIbHBIE MeTalIbl. AM(MOTEPHOCTh OKCHJA U TMIpokcuaa Oepusuinsa. OKkpacka IIaMEHH COJISIMU IEJI0YHO3EMEIbHBIX METallIoB. MarHuii
U KanblMi, X oO0IIas XapakTepUCTHKa Ha OCHOBe MosiokeHus B llepmonnueckoil cucreme snementoB /[.J. MenneneeBa U CTpOeHHs] aTOMOB.
[Tonyyenue, ¢pusznyeckue U XMMUYECKHE CBOWMCTBA, MPUMEHEHUE MarHus, Kaubls M UX coeauHeHMH. Cony MarHus M Kaublius, MX 3HA4YEHUE B
MIPUPOJIE U )KU3HU yesioBeKa. JKecTKOCTh BOJIbI U CIOCOOBI €€ yCTpaHEHHUS!.

AnromuHuit. PactipocTpaneHHOCTD B pHupoJe, prusnyeckre 1 XMMUYeCKHe CBOMCTBA (OTHOIIEHUE K KUCIIOPOJTY, TaJOreHaM, pacTBOpaM KHCJIOT
u menoder, amomorepmusi). IlpomsBoactBo amomuuusa. [IpumeHenue amoMuHus. AMGPOTEPHOCTh OKCHIAa W THApokcuaa amoMuHusg. Conu
amoMuHus. IlonHoe pasnoxeHue BOAOH coiel amoMUHMS CO CIa0bIMU JABYXOCHOBHBIMU KHCJIOTaMH. AJIIOMHHATHI B TBEPJOM BHJE M B PAacTBOpE.
KomMruiekcHble coeTuHEHHS aTIOMUHUS.



OnoBo u cBuHel. Ousnyeckne U XMMUYECKUE CBOMCTBA (peaklUU ¢ KUCIOPOAOM, kucioramu), npumeHenue. Conu onosa (II) u ceunma (II).
CBUHIIOBBIN aKKyMYJISITOP.

Mertamibl mo6ounbix noarpymnn. O0mas xapakrepucTika nepexoansix MetamioB [—VIII rpynn. OcoGeHHOCTH CTPOSHHS aTOMOB TIEPEXOAHBIX
MetaiioB. O6mmue husnueckue u XuMU4YecKue cBoicTpa. [IpuMenenrne MeTaios.

Xpom. duznyeckre CBOMCTBA XpoMa. XMMHUUYECKHE CBOMCTBA Xpoma (OTHOIIEHHE K BOASHOMY Mapy, KUCIOPOAY, XJIOPY, paCTBOpaM KHCIIOT).
[Tonyuyenue u npumeHenue xpoma. CoeauHenus: xpoma. Mi3aMeHeHHEe OKUCIUTEIbBHO-BOCCTAHOBUTEIBHBIX U KUCIOTHO-OCHOBHBIX CBOMCTB OKCUIOB U
THJIPOKCUIOB XpOMa C POCTOM CTENEeHHM OKHcIeHHs. AMQoTepHble cBOWCTBa okcuaa U ruapokcuna xpoma (III). Oxucnenue coneit xpoma (III) B
XpoMatbl. B3aumMHbIe Mepexoapl XpOMAaTOB U JUXPOMATOB. XPOMATHI U AUXPOMAThI Kak okuciutenu. [loHoe pasznoxenue Bogoi coneit xpoma (I1I) co
cJIaObIMH IBYXOCHOBHBIMH KHCTIO0TaMH. KOMIIEKCHBIE COeTMHEHHSI XpOMa.

Mapranen. ®du3nueckue CBOICTBa MapraHiia. XHMHUYECKHE CBOMCTBA MapraHia (OTHOIIEHHWE K KHCIOpOAY, XJOPY, pPacTBOpaMm KHUCIOT).
[Tonyuenne u npumenenue mapranua. Oxcupg mapranina (IV) kax okucnurens um karanusarop. Ilepmanranar xanus kak okuciutenb. Okcua u
ruapokcua Mapranna (II): monyuenue u coiictBa. Coenunenust mapranna (III). Manranar (V1) kanus u manranar (V) kanus, UX MoJydeHue.

Kenezo. Haxoxxaenue B npupoje. 3HaueHHe Keje3a A1 opraHu3ma yenoBeka. dusnueckue cBolcTBa kene3a. XUMHUUECKUE CBOMCTBA XKelle3a
(B3auMoIeHiCTBHE C KHCIOPOAOM, XJIOPOM, CEpOM, yriem, BOJIOH, KUCIOTaMH, pacTBopamu coseii). CraBel skene3a ¢ yriaepoaoM. Ilomyuenue u
npuMeHenue xenesa. Coenunenus xene3a. CpaBHEHNE KUCIOTHO-OCHOBHBIX U OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB TUIpokcua xenesa (1) u
ruapokcuia xenesa (I1I). Conu xenesa (II) u sxenesa (II1). Meroas! nepeBosa coneit sxene3a (II) B conu >xenesa (III) u obpatHo. [TonHoe paznoxxeHue
Bojoit comert keneza (III) co crmabbiMu nBYXOCHOBHBIMH KuciHoTamHu. OKHUCIUTENbHBIE CBOMCcTBa coeauHeHui xene3a (III) B peakmusix c
BOCCTAHOBHTEIISIMH (MOIUIOM, CEPOBOJOPOIOM U Mebio). [nanuaHbie KOMIUICKCH *keje3a. KadecTBeHHble peakiuu Ha nonsl sxenesa (II) u (I11).
@eppuThl, UX NOJYYEHUE U IPUMEHEHHE.

Mens. Haxoxnenue B npupoae. buonorunueckas posb. PU3ndeckre U XUMHUUECKHE CBOMCTBA (B3aUMOJIEHCTBUE C KUCIOPOJOM, XJIOPOM, CEPOH,
KHCIIOTaMU-OKUCIUTENsIMU, xyopugoMm kene3za (III)). BsaumopneiictBue Meaum ¢ KOHLEHTPUPOBAHHBIMU COJISTHOM, OpOMOBOJOPOAHONW H
MOJIOBOJIOPOAHON KucioTamMu 0e3 moctyma Bosnayxa. [lomydenme u mpumenenue meau. Oxcun u ruapoxcua mMeau (II). Comu memu (II). Mennsiit
kynopoc. Ammuakatsl Meau (I) u menu (II). [Tonmyuenue oxcuaa meau (I) BoccranoBnenuem ruapokcuaa meau (1) rioroxozoit. [lomyuenue xmopuaa u
noauma menu (I).

Cepebpo. dusnueckre 1 XUMUYECKHE CBOICTBA (B3aUMOAEHCTBHE C CEPOBOAOPOIOM B MPUCYTCTBUM KUCIOPOJA, KUCIOTAMU-OKUCIUTENSMU).
Ocaxnenue okcuaa cepedpa mpu JeHCTBUU ILENOYM Ha CONM cepedbpa. AMMuakaThl cepedpa kak okuciauTend. KauecTBeHHas peakuys Ha HOHBI
cepeOpa. [Ipumenenue cepedpa.

3omnoto. du3nuecKkue M XUMHUYECKHE CBOWCTBA (B3aMMOAEHUCTBHE C XJIOPOM, «IIAapCKOM BOJKOI»). 30J0TOXJIOPOBOJOPOIHAS KHUCIIOTA.
I'unpoxcun 3o0mota (111). Kommekcst 301m0ta. CriocoOb! BbIAETEHUS 30J10Ta U3 30JJ0TOHOCHOM moposl. [IpuMenenue 3om1o0Ta.

[Munk. ®uU3ndecKrue 1 XMMUUYECKHUE CBOWCTBA (B3aMMOAECHUCTBUE C raJIOr€HAMM, KUCIOPOJIOM, CEPOM, BOJOH, pACTBOPAMU KHUCIIOT M LIEJIOYEN).
[Tonydenue u npuMeHeHne UHKA. AM(OTEPHOCTh OKCH/IA U THAPOKCHAA IMHKA. BaxkHeue coiau 1HKa.

Pryts. ®usnyeckne U XUMHUYeckue (B3aUMOJECHCTBUE C KUCIOPOJIOM, CEpOH, XJIOPOM, KHUCIOTaMU-OKHCIUTEIsIMH) CBOMCTBa. [lonydyenue u
MPUMEHEHHE PTYTH. AMajbraMbl — cIiaBbl pTyTH ¢ MetauiamMu. Okeup prytu (1), ero nonyuenue. Xnopun u nogua prytu (II).



Jemoncrpauuu. 1. Komneknus meramnos. 2. Komteknus munepanos u pya. 3. Komnekuus «Kene3o u ero ciasbi». 4. OkpaiyBaHue MiIaMeH!
COJISIMH IIEJIOYHBIX W IICJIOYHO3EMEIBHBIX METAUIOB. 5. B3aumojelicTBue Hatpusi ¢ Bojaou. 6. BzaumopeiictBue kanblus ¢ Boaou. 7. Komnekuus
«Amomunuity. 8. [lnasnenue amomunud. 9. Bzaumosaeiicteue anmomunus co menoubto. 10. Amomorepmus. 11. B3aumoselictBiue xpoma ¢ CONsTHOM
KHCJIOTOM 6e3 poctyna Bosmayxa. 12. Ocaxnenue ruapokcuna xpoma (III) m oxuciaeHnue ero mepokcujom Boaoposna. 13. Pasznoxenue auxpomara
amMmoHus. 14. Paznoxenue nepokcuia BoAopoJa 1noj AeicTBueM auokcuaa Mapranua. 15. Ocaxaenue ruapokcuaa xenesa (1) u okucienue ero Ha
Bo3ayxe. 16. Boimenenue cepedpa u3 ero coieit 1eMCTBUEM MEIH.

JlabopaTopubie onbIThl. 1. OKpammBaHue MIAMEHU COCIMHEHUSMH IIEIOYHBIX METAIOB. 2. O3HAKOMIIEHHE C MUHEpaJaMU U BaXKHEUIIUMU
COCIMHEHUSMH LIEIOYHbIX MeTaysIoB. 3. CBONCTBA COEAMHEHUN IIEIOYHBIX MeTauioB. 4. OKpacka IUIAMEHU COJISIMU LIEIOYHO3EMENbHBIX METAJIIOB.
5. CoiicTBa Maraus 1 ero coenuHeHui. 6. ColicTBa coeqnHeHM Kanbius. 7. XKectkocTh Boabl. 8. CBolicTBa amtomuuus. 9. CBoOWCTBa COCIMHCHHUIA
amromunusi. 10. CBolicTBa oyioBa, cBHHIA M uX coeauHeHuil. 11. CpoiicTBa coemuHeHuid xpoMa. 12. CBoicTBa MapraHma W €ro coeauHeHuid. 13.
Nzyduenne munepanos xene3a. 14. Cpoiictea xene3a. 15. CBolicTBa Menu, ee criaBoB u coenHeHni. 16. CBOMCTBAa IMHKA U €T0 COSIMHCHHUIM.

XuMHus U )KU3Hb

Xumudeckasi TeXHOJIOTUs (XUMHS B IPOMBIIINIEHHOCTH ).

OcHOBHbBIEC TPUHIIMIIBI XUMUYECKON TexHOoNIOoruu. OOIue MmpencTaBiIeHHs] O MPOMBIIICHHBIX CIOCOo0ax MOMYyYeHHs] XMMHUYECKUX BEIIECTB.
[Tpon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIOCOO0OM. Xumu3M mpoiiecca. Coipbe ISl TPOU3BOACTBA CEPHOM KUCIOTHI. TexXHONIOrn4eckas cxema
mpolecca, Mmpoiecchl M amnmapaThl. MexaHu3M KaTaluTudeckoro naeictBus okcuaa BaHaausa (V). IlpousBoacTBo ammmuaka. XUMH3M Ipolecca.
OrnpezenieHne ONTUMAIBHBIX YCIOBHH NMPOBEJACHUS peakiuu. [I[puHIMN TUPKYISIUU U €r0 pealu3alus B TEXHOJOTUYECKOM cxeme. MeTtamnyprus.
Yepnas meramnyprus. [IpousBoactBo uyryHa. JloMeHHBIH mporiece (CbIpbe, YCTPONCTBO JOMEHHOMN Meuu, XMMHU3M Mpotecca). [[pouzBoacTBo cranu B
MapTEHOBCKOM neur. [Ipon3BOACTBO CTaM B KUCIOPOJHOM KOHBEPTEPE M B dJIeKTporedax. [IpsMoi Meron mosmydeHus skenesza u3 pyasl. LlBeTHas
METaJUTypIHsl.

Oprannyeckuii cunrtes. IIpomebinuieHHas opranuuyeckas xumus. OCHOBHOW M TOHKUN opraHuyeckuil cuHre3. Hambosee KpymHOTOHHa)KHBIE
MIPOM3BOJICTBA OpraHuYeckux coenauHeHuil. [IpousBoacTBo mMeTtanona. [lomydenne ykcycHO# KHCTIOTHI U opmanbpaeruaa u3 meranona. [lomydenue
areraTa 1eJuTi0J103b1. ChIpbe JIJIsi OpraHuYeCKON MPOMBITIIEHHOCTH. [Ipo0iema 0Tx0/10B U MOOOYHBIX MPOAYKTOB. CHHTE3bI HA OCHOBE CHHTE3-Ta3a.

XUMHS U IKOJIOTHUS

XUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH CPeIbl U €ro MOCIeACTBUSA. DKOJOTHS U MPoOJIeMa OXpaHbl OKPYXKAIOIIEH CpeIbl. «3eJIeHas» XUMHUSL.

Hemonctpanuu. 1. Coipbe Uit IPOU3BOICTBA CEPHOM KUCIOTHL. 2. Mosens kumsiero cios. 3. Xenesnas pyna. 4. OOpasiibl CIiJIaBOB Keje3a.

XUMUS ¥ SJHEPTETUKA

[TpuponHble WCTOYHUKU YIIIEBOJAOpoaOB. [IpupomaHpiii ¥ MOMYyTHBIM HEPTIHOW Ta3bpl, MX COCTaB M ucnoib3oBaHue. HedTh kak cmech
yraeBopopoaoB. CocraB Heptu u ee mepepadorka. IlepBuunas u BropuuHas mnepepabotka Hedtu. Ileperonka nHedru. Kpexunr. Pudopmunr.
Hedrenpoaykrel. OktaHoBoe umcino OeHzmHa. OxpaHa OKpYXKamoIled cpeasl Npu HeTernepepadoTKe W TPAHCIOPTHPOBKE HE(PTEMPOTYKTOB.
Kamennsriit yrons. KokcoBanue yris. [Mazuduxarus yris. DKoIOTHIeCKHe MPOoOIeMbl, BOSHUKAIOIINE MPU UCIIOIB30BAHUH YISl B KAYECTBE TOIIJIHMBA.
AJbTepHAaTUBHBIE UCTOYHUKHU YHEPTHUU.

XUMUS U 30POBBE.



Xumust mumy. Kupbl, Oenku, yriieBonbl, BUTAaMHUHBI, (pepMmeHThl. PamumonansHoe nutanue. lIumessie no6aBku. [lumeBbie no0aBku, HX
kjaccuukanus. 3anpelieHHble U pa3pelieHHble MUIeBble 100aBkU. OCHOBBI MUILEBOM XUMHUU.

Xumust B MeauuuHe. [lonartue o QapmaneBTuyeckoit xummuu U (apmaxoioruu. Pa3paborka nekapcTB. JlekapCTBEHHbIE CpPEICTBA, HMX
knaccupukanus. [IporuBoMukpoOHbIe cpecTBa (Cylb(haHmIaMUIHbIE IPENapaThl U aHTUOMOTHKH ). AHAJIBI€TUKHU (aCHUPUH, aHAJIBIMH, TapaleTaMo,
HapKOTUYECKUE aHAJIbIETUKH ). AHTUTMCTaMUHHBIE ITpenapaThl. Bskyiue cpeactsa. I'opMOHBI 1 rOpMOHaibHbIE Ipenapatsl. [[podiaemsl, CBA3aHHBIE C
IIPUMEHEHHMEM JIEKapCTBEHHBIX IpenapaToB. BpeaHble NpUBBIYKY U (aKTOPbI, pa3pyLIalonUe 340pOBbe (M30bITOUHOE MOTPEOICHUE KUPHOU MUIIH,
KypeHue, yrnoTpedIeHne aIKoroyist, HApKOMaHUs).

XuUMHS B TOBCEAHEBHOM )KU3HU

Kocmernueckue u mapgromepnsie cpenacrBa. boitoBas xumus. lloHsATHE O MOBEPXHOCTHO-aKTHBHBIX BelIecTBaX. MOIOIME W YHCTAIINE
cpeacrBa. OtOenuBaronye cpenctna. [IpaBuiia 6e30macHoOi paboOThl ¢ €AKUMH, FTOPIOYUMHU M TOKCUYHBIMU BELIECTBAMH, CPEICTBAMH ObITOBONH XMMUH.
IInrmeHTHI ¥ Kpacky. [IpUHIMITBEI OKpAIIMBAHUS TKAHEH.

XUMHS B CTPOUTENBCTBE

['unc. N3Bects. Llement, 6eTon. Kneu. [Togbop onTuMaibHBIX CTPOUTEIBHBIX MATEPHAIOB B MPAKTUYECKON IEATEILHOCTH YEJIOBEKA.

XUMUs B CEINBCKOM XO35MCTBE

MunepanbHble W opranmdeckue ynoOpenus. CpenctBa 3amuThl pacTeHHd. [lecTHIMIOBI: WHCEKTHUUABI, TEepOUIHMAB W (DYHTHUIUIBL.
Penemientsl.

Heoprannueckue matepuaisl

Crexio, ero Buabl. CunMkaTHas NPOMBIIUIEHHOCTb. TpaaMLIMOHHBIE M COBPEMEHHBIE KEpaMHuyecKue Mmarepuanbl. CBEpXIIpoBOAsILas
kepamuka. [lonarue o kepmeTax, MaTepuanax ¢ BbICOKOM TBEPAOCTBIO.

XHUMHSA B COBPEMEHHOU HAyKe

OcoOenHoctu coBpeMeHHON Hayku. [Ipodeccus xummka. Mertogonoruss HaydHOro ucciaenoBaHUsA. MeToabl HayyHOrO MO3HAHUS B XUMUH.
CyOBexkT u 00bekT HayuyHoro nos3Hanus. IloctaHoBka npoOiembl. COop mHpopManuu U HakomjaeHue (GakToB. ['MmoTe3a U ee sKCIEepUMEHTaNIbHAs
npoBepka. TeopeTnueckoe OOBSCHEHHE TOMYYEHHBIX pe3ynbTaToB. WHAyKUMS u JAedyKOus. OKCIIEpUMEHTalbHAas IPOBEpPKa IOJYYEHHBIX
TEOPETUYECKHX BBIBOJIOB C IEJIbI0 PACHpPOCTPaHEHUs HUX Ha Oosee IIUPOKUIl Kpyr OOBEKTOB. XUMHUECKHH aHalU3, CHUHTE3, MOJEIUpOBaHHE
XUMHUYECKHUX IPOLECCOB U SIBICHUH KaK METOJla Hay4HOro nosHanus. Hanoctpykrypsl. BBesenue B mpoekTHyto AestenbHocTb. [Ipoekt. Tumnsl u BUJIbI
IIPOEKTOB, 3Talbl peanu3auuu npoekra. OcoOeHHOCTH pa3pabOTKM MPOEKTOB (IIOCTAHOBKA IesIed, MOoJ00p METOJHK, padoTa C JUTEpaTypHBIMU
HUCTOYHUKAMHU, OQOpMIIEHME M 3amura Mnpoekra). Mcrounuku xumuyeckol uHpopmanuu. Ilomck xummudeckoil HHQOpMalMM MO Ha3BaHUIM,
UACHTUDUKATOPAM, CTPYKTYpHbIM ¢opmyinaMm. PabGora ¢ 6a3zamu naHHbIX. CoBpeMeHHblE (DM3NKO-XUMHUECKHE METO/bl YCTAaHOBJEHHS COCTaBa U
CTPYKTYpPBI BELIECTB.

Hemonctpauuu. 1. IMTumessle kpacutenu. 2. Kpamenue tkaneil. 3. OrOenuBanue TkaHed. 4. Koyuekuus cpeicTB 3aluThl pacTeHUi. 5.
Kepamuueckue marepuansl. 6. L{BeTHble crekia. 7. [lpumepsl paboThl ¢ XUMUYECKUMH 0a3aMiU JaHHbIX.

JlaGopatopHble onbITHL. 1. 3HAaKOMCTBO ¢ MOlOIIMMHU cpencTBamu. 2. Kiten. 3. 3HaKOMCTBO ¢ MUHEpPAIbHBIMU YIOOPEHUSAMHU U U3YyYeHHE HX
CBOMCTB.



Turbl pacyeTHBIX 3a1a4

1. HaxoxxaeHue MoJekynspHO (opMyIbl yriIeBOJOPO/Ia MO €ro MJIOTHOCTH M MAacCOBOHM J0Ji€ AJIEMEHTOB, BXOSIIMX B €r0 COCTaB HIIU I10
MPOAYKTaM CTrOPaHUSI.

2. Pacyetsl MmaccoBoii 1011 (Macchl) XUMUYECKOTO COEIMHEHUS B CMECH.

3. Pacuetsl Mmacchl (00beMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB JaHO B M30BITKE (MMEET MIPUMECH).

4. PacueTsl MacCOBOM MJIM 0OBEMHOM JT0JIM BBIXO0/1a TPOAYKTA PEAKIIMH OT TEOPETUUYECKU BO3MOKHOTO.

5. Pacuetsl TeroBoro 3¢ ¢gexra peaxum.

6. PacueTbl 00beMHBIX OTHOLICHH ra30B MPU XUMUYECKUX PEaKLIUsIX.

7. Pacuetsl mMacchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKIMH, €CJIM OJHO W3 BEUIECTB JaHO B BHJE PACTBOpa C OMPEACICHHOM
MacCOBOH J0JI€i paCTBOPEHHOTO BEILIECTBA.

8. Pacuetnl SHCPTIHUU aKTUBAIUU U KOHCTAHTBI CKOPOCTH PCAKIUHU 110 SKCIICPUMCHTAJIbHBIM JTaHHBIM.

9. Pacuer KOHCTaHTHI paBHOBECHS IO PABHOBECHBIM KOHIICHTPAIIUSIM BEILIECTB.

10. Pacuer PaBHOBCCHBIX KOHHGHTpaIII/Iﬁ BCIICCTB, €CJIKM U3BCCTHBI UCXOAHBIC KOHICHTPAIWH BCIICCTB U KOHCTAHTAa paBHOBCCHUA.

11. Pacuet pH pacTtBopa cuibHOI KHCIOTHI U CUJILHOTO OCHOBAHMUS, €CJIM U3BECTHA UX KOHILIEHTPALIUA.

12. Pacuet pH pactBopa cnaboii KUCIOTHI U €1a00r0 OCHOBAHMSI, €CJIM U3BECTHA UX KOHLIEHTPALMS U KOHCTaHTa JUCCOLUAIUH.

13. PacueT pacTBOpUMOCTH COJIM, €CJIU U3BeCTHA BeianurHa ee [1P.

14. PacyeTsl ¢ UCIIOJIB30BAHUEM 3aKOHOB AJICKTPOJIU3A.

Tembl IpakTHUECKUX padoT

. CKOpOCTb XMMHYECKHX PEAKIMI. XNUMUYECKOE PAaBHOBECHE.

. DKCIIEpUMEHTAIbHOE PElIeHHE 3a/1a4 110 TeMe «l aJoreHbD».

. DKCIIEpUMEHTAJILHOE PELICHHE 3a/1a4 110 TeME «XaJIbKOTEHBI».

. [lonyuyenne ammmnaka u U3y4yeHHe €ro CBONCTB.

. DKCIIEpUMEHTAJILHOE PELICHHE 33/1a4 110 TeME «DJIEMEHTHI IOATPYIIIBI a30Tay.
. DKCIIepUMEHTAIbHOE PElIeHHE 3a/1ad 110 TeMe «MeTasulbl IJIaBHBIX HOATPYIIID.
. IlonydaeHne menHOTO Kynopoca.

. DKCIIiepuMEHTAJIbHOE pelIeHre 3aa4 1Mo TeMe «MeTaibl TOOOYHBIX MOATPYIII».
. [lonyuyenue conmu Mopa.

10. M3roToBienne Moenei MOJIEKYJ OPraHMYECKUX BEIIECTB.

11. ITony4yeHue 3TUIEHA U U3YUYEHUE €TO CBONCTB.

12. Tlonyuyenue OpoMaTaHa.

13. ITony4yenue areToHa.

14. TTonmy4yeHne yKCyCHOW KUCIOTHI.

O 01N DN W~



15. CuHTe3 sTHNaleTaTa.

16. I'maponu3 kpaxmaa.

17. Unentudukanus OpraHN4eCKUX BEIIECTB.
18. Pacrmo3naBaHue miacTmacc.

19. Pacno3HaBaHue BOJIOKOH.

20. Kpamienue TKkaHe.

TEMATHYECKOE INTAHUPOBAHME, B TOM YUHACJIE C YYETOM PABOYEMN ITPOI'PAMMBbI BOCIIUTAHUA
C YKABAHHUEM KOJIMYECTBA YACOB, OTBOJAUMbIX HA OCBOEHHUE KAXKJIOU TEMbI

BocrnurarensHblil moTEHINAN JaHHOTO Yy4eOHOTo MpeaMeTa 00eCeYrBaeT pealn3auio CIeIyIOMINX HEJIEeBbIX TPUOPHUTETOB
BOCIIUTAHMSI 00Y4aIOIIKXCSI OCHOBHOTO 00111ero 00pa3oBaHMsl.

OcHoBHBIE HaITpaBJICHUA BOCITMTATEIBHOM JACATCIIbHOCTH

1 I'pasktaHCKO€ BOCIIUTAHHE;

2 [laTpuoTryeckoe BOCIUTaHUE U (HOPMUPOBAHHE POCCUNCKOIN UICHTUYHOCTH;

3 JIyxOBHOE ¥ HPAaBCTBEHHOE BOCIIUTaHHE JIETEl HA OCHOBE POCCUICKUX TPaJULIMOHHBIX LIEHHOCTEH;
4 IIpuobuieHue aereit K KylIbTypHOMY Hacaeauto (DCTeTHYeCKOe BOCIIUTAHUE);

5 Honynspusanus HaydHbIX 3HaHUN cpenu Aerer (LleHHOCTH Hay4HOro no3HaHus);

6 dusnueckoe BOCIUTaHUE U (POPMHUPOBAHUE KYJIBTYPHI 310POBbS;

7 TpynoBoe BocuTaHue U MPOPECCHOHATIEHOE CaMOOTIPE/IEIICHHE;

8 DKOJI0rn4ecKkoe BOCIIUTAHNE



10 knacc

OcHOBHbBIE
KosnuecTBo HanpaBJIeHUs
Pa3znen Tema ypoka .
JacoB BOCIIUTATEIbHOM
JAeSITeJIbHOCTH
Iloeémopenue u [TpaBuna TeXHUKN OE30MACHOCTH B KaOMHETE XMMHUHU. ATOMBI, MOJICKYJIbI, BEIIECTBA. 1 56,7
yenyoneuue 3HaHU CrtpoeHue aToMma. 2 5)
[Tepunoanueckuii 3akon u [lepuoandeckas cucTeMa XMMHUYECKHX DJIEMEHTOB 1 12345
J.1. Menneneena T
_ CocraBiieHre IEKTPOHHBIX KOH(GUTYpaIUii aTOMOB M HOHOB. 1 5
N3meHeHune cBOMCTB aTOMOB U 00pa3yeMbIX UMH COEIMHEHUHN B 3aBUCUMOCTH OT 1 12345
nojoxxeHus B [lepuogunyeckoii cucteme xumudeckux saeMenToB JI.M. Menneneera T
Xumudeckas cBsa3b: KoBajieHTHAS U MOHHAS. 1 5
Xumunyeckas cBsizb: BogoponHas n MeTajuimueckas. 1 3)
Pacuérhl mo xumuueckoi popmysne U ypaBHEHHIO pEaKnu. 1 5
ArperaTHble COCTOSHUSI. 1 58
I"a30BbI€ 3aKOHEL. 1 5
Kiaccugukanys XuMHUeCKUX peakIMi. 1 5)
OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH. 2 5,6, 8
DIEKTPOIH3. 1 57,8
Bakneiimme kiraccbl HEOPraHUYECKUX COCTMHEHHIM. 1 56
Peakiinu nonHoro ooMeHa. 1 56
Victurubie pacTBOpHL. Teopus 2IEKTPOIMTHIECKON JUCCOIHAITIH. 1 56,8
JlucniepcHble cuctemsl. KossonHbie pacTBOPSI. 1 56,8
Pemenue 3ana4 no reme "PactBops”. 1 5)
I'maponus conen. 1 56,8
Pasnuynble TEOpHH KUCIOT U OCHOBAaHUM. 1 5
KoMmriuiexkcHbie coeInHEeHMS. 2 56,8
O6o6maromee nopropenue mo TeMe "OCHOBBI XUMUH'". 1 5
Kontponbnas pabora No 1. [ToBropenue u yriryoyieHne 3HaHUH. 1 5
AHanu3 omub0K U KoppeKLus 3HaHui 1o Teme "OCHOBBI XUMHUH'". 1 5




OcHOBHBIE

KosnuecTBo HanpaBJIeHUs
Paznen Tema ypoka .
4acoB BOCIIMTATEIbHOI
AeSITeJIbHOCTH
OCHOBHBIE TIOHATHS [Tpeamer 1 3HaUCHHE OPTaHUYECKON XUMHH. 1 56,8
OpPraHU4ECKON XUMHHU HcTopusi BOSHUKHOBEHUSI OPIraHUYECKOM XUMUHU. 1 1,2,3,4,5
DJIEKTPOHHOE CTPOCHUE aTOMa yriiepoJia. 1 5
Teopust XMUMHUYECKOTO CTPOCHHS OpraHndeckux coequnenut A.M. bytieposa. 1 1,2,3,4,5

Bunbl CTpyKTYpHOU H30MEpUH. 1 5
Buibl npocTpaHCTBEHHON M30MEPHUHU. 1 5)

[IpakTuueckas pabora Ne 1. U3roToBnenue Mojeneit MOJIEKyJl OpraHH4eCKUX 1 5 7
COCIMHEHUM. ’
B3anmMHoOe BIHsIHEE aTOMOB B MOJICKYJIE OPTAaHHMYECKOTO COSAMHEHUSI. 2 5
OCHOBBI HOMEHKJIATYpBl OPTaHUYECKHX COCTUHEHHIA. 1 5
Bakneiimue kjacchl OpraHMuecKUX COETUHEHUH. 1 5)
Pemennie pacu€THbIX 3a7]a4 HA HAXOXKIEHUE MOJICKYISIPHBIX (OPMYI OPraHUYECKUX 1 5

COCMHEHUH 110 MAaCCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB.

Knaccudukanms peakiuii B OpraHu4ecKOi XHMHH. 1 5,8

Turb! aTaKyrONMX YaCcTHUI] B PEAKIHUIX OPraHMYECKUX COSAHMHEHUI. 1 5,8
DU3NKO-XMMUYECKHE METO/Ibl ONPEACICHHS CTPYKTYPbl MOJIEKYIL. 1 5
Pemenue pacu€THbIX 3a71a4 Ha HaXOKJeHHE GOPMYJI OPraHUYECKUX COeIMHEHHN 1O 1 5

MPOJYKTaM CrOpaHusl.

Pemrenne pacy€THBIX 3aJa4 10 YPABHEHUSAM PEAKLIUAMN. 1 5
Kontponbnas padota No 2. OCHOBHBIE MTOJOKEHUS OPraHUYECKOW XUMUH. 1 5
YraeBogopoasl CTtpoeHue aJIkaHOB, H30MepHsl, HOMEHKJIATypa, pu3nuecKue CBONCTBA. 1 5

AJKaHbI, TOJIYYCHHE. 1 57
AJnKaHbl, XUMUYECKHE CBOMCTBA M TPUMEHEHHE. 2 5
[{ukmoankaHsbl. 2 5
AJIKEHBI, CTPOEHHE, H30MEPHsI, HOMEHKJIATypa, (PU3HUecKHue CBOICTBA. 1 5)

AJIKEHBI, TOJTYYSHHE. 1 57
AJIKE€HBI, XUMUYECKHE CBOMCTBA, IPUMEHEHHUE. 2 5

ITpaktuyeckas padora Ne 2. [lonydeHue STHIIEHA U U3YYEHHE €r0 CBOMCTB. 1 5,7




OcHOBHBIE

KosnuecTBo HanpaBJIeHUs
Paznen Tema ypoka .
4acoB BOCIIMTATEIbHOI
AeSITeJIbHOCTH
AJKaCHBI. 2 5
Boicokomonekyinspubsle noaumepsl. Kayayku. Pesuna. 1 57,8
AJIKHHBI, CTPOEHHUE, U30MEpHsI, HOMEHKJIATypa, GU3nUecKrue CBOMCTBA. 1 5
AJIKUHBI, IOJTyYEHUE. 1 58
AJIKHHBI, XUMHUYECKHE CBOICTBA U IPHUMEHEHHUE. 2 5
[TpakTideckast pabora Ne 3. [Tomyuenue areTuiieHa ¥ U3y4eHHE €ro CBOICTB. 1 5,7
beH3om u ero roMosioru, CTpoeHue, HOMEHKJIATypa U u3oMepus, Gu3ndecKue 1 5
CBOWCTBA.
[Tonyuenue 6GeH301a ¥ €r0 TOMOJIOTOB. 1 5,8
XUMHUUYECKHE CBOMCTBA OEH30J1a ¥ €0 TOMOJIOTOB. 2 5,8
[IpakTuueckas padora Ne 4. Xumuueckue 1 pu3ndeckre cBONCTBa OEH305a U €ro 1 5 7
TOMOJIOTOB. ’
[IpumMeHeHne apoOMaTHYECKUX YTIICBOIOPOIOB. 1 56,7,8
OO6omieHne cBeIeHNI 0 MEXaHU3MaxX PeaKIfii B MOJIEKYJIaX yrieBOJOPOJIOB. 1 5
Pemenue skCcnepuMeHTaIbHBIX 3aa4. 1 57
KonTtposnbHast pabota Ne 3. YrieBogopoabl. 1 5
Hed1b, nepepaboTka HEPTH. 1 57,8
[TpupoaHbIii ra3 u ero nepepadboTKa. 1 57,8
[IpupoIHbIE ICTOYHUKH YTIIEBOJIOPOOB. 1 57,8
l"anorennpon3BoiHbIE Ctpoenue, n30Mepusi, HOMEHKJIATypa U (U3HYEeCKUE CBOMCTBA TaJIOTCHIIPOU3BOTHBIX 1 5
YTJIEBOAOPOIOB XUMHUYECKUE CBOICTBA raJIOT€HIIPOU3BOAHBIX YIIIEBOJIOPOJIOB 2 5
(amugatuyeckue u Ilony4yeHue raToreHnpon3BOIHBIX YIIIEBOJOPOIOB 2 5,8
apoOMaTU4ecKue) I'eHeTHuecKas CBsI3b raJIOTEHIPOM3BOIHBIX YTIIEBOJOPOIOB 1 5)
Kucnopoaconepxarue CrnupTsel, CTpOEHUE HOMEHKIIATYpa, U30MepHsl, Kiaccupukanus, Gpusnyeckue 1 56 8
COEIMHEHUSI CBOIICTBA. T
[losrydueHue cnupToB. 2 5,8
XWMHUYECKUE CBOWCTBA CITUPTOB 3 56,8
ITpocteie 3¢upsl. 1 56,8




Pazpen

Tema ypoka

KoanuyecTtBO
4acoB

OcHoBHbBIE
HaTNpaBJIeHUS
BOCIHMTATEILHOMH
JAeATeJTbHOCTH

[Ipaktryeckas padora Ne 5. Ilonydyenue OpomdTaHa.

a1
-~

MHoroaTtoMHbIS CIIMPTHI, 0COOEHHOCTHU TOJIYYCHHA U XUMHWYCCKUX CBOMCTB

[IpumeHneHne cnupToB.

@DeHoJIbI, CTPOCHUE, HOMEHKJIIATYpa, H30Mepus, GU3NIEeCKUe CBONWCTBA.

[Tonydenue ¢heHonos.

XUMUYECKUE CBOKWCTBA ()EHOJIOB.

[Tpumenenue (heHooB.

oo oo or| o

00|00 | 00|00 |00| 00

KonTponbnas padota Ne 4. ['anoreHnpou3BoHbIE YTII€BOJ0PO10B. CIIUPTEHIL.
denobl.

AJ'IL,Z[GFI/II[BI 1 KCTOHBI, CTPOCHNEC, HOMCHKJIATYypa U U30MCPUI, (bmnqecxﬂe CBOMCTBA.

HonyquI/Ie AJIbACTUI0B 1 KETOHOB.

XHUMHUYECKHE CBOMCTBA AJIbACTHUA0B U KCTOHOB.

ui|on|en
00|00 | 0o

[lonsTHE O TayTOMEPUH.

HpI/IMeHeHI/Ie AJIBJACTUA0B U KETOHOB.

KapOoHOBBIE KUCIIOTHI, CTPOCHHE, HOMEHKJIATYPa U M30MEPHSL, KIacCUPUKAIIHS,
¢u3nyeckrue CBONCTBA.

[TonyyeHne KapOOHOBBIX KHCIIOT.

ol o |on
| 0 |00

ITpaktuueckas padora No 6. [lomyueHne ykCyCHOM KUCIIOTHI.

XHUMHUYECKHE CBOMCTBA IMPEACIIbHBIX MOHOKap6OHOBLIX KHUCJIOT

JlnkapOOHOBBIE KHUCIIOTHI.

HereI{eHLHLIe Kap6OHOBBIC KHUCJIOTHI.

Oxcukuciaotrsl. OKCOKUCIIOTHI.

[Tpumenenue kapOOHOBBIX KHCIIOT. 3HaYeHUE KApOOHOBBIX KUCJIOT B MPUPOJIE.

I'eneTnueckas cBsI3b Kap6OHOBLIX KHCJIOT.

CrnoxHble 3QupBbL.

DO O|OO|OO|OO|UT[OY)| O |O(OI|OO|OH|OY| U1 (OO0 |O|™

oo ooo1 o1 o1
00 (00| 00|00 (00|00 00

[Tpaktuyeckas padora Ne 7. IlonydeHue cIoxkHBIX 3(DUPOB.

ol
|-

q)yHKIII/IOHaJ'II)HI)Ie IIPOU3BOAHEIC Kap6OHOBLIX KHCJIOT: TaJIOTCHAHTUAPUABI,
AHTMApUJbl, aMUJbl, HUTPUJIbI, COJIH.
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Pazpen

Tema ypoka

KoanuyecTtBO
4acoB

OcHoBHbBIE
HaTNpaBJIeHUS
BOCIHMTATEILHOMH
JAeATeJTbHOCTH

[Tpaktuyeckas padora Ne 8. DkcriepuMEHTaIbHOE PEIICHHE 3a/1a4 10 TEMe
"Kucnopoaconepxaniyue opraHi4ecKue CoOeIMHEHus "

5,7

Kontponbnas padora Ne 5. Anbaeruapl 1 KeToHbl. KapOOHOBBIE KUCIOTHI U X
MIPOU3BOJIHBIE.

BHCMCHTOpFaHI/I‘ICCKI/IC COCAUHCHUA

CepycoJiepKaliyue OpraHn4ecKue COCAMHEHHUS.

(DOC(bOpOpl"aHI/I‘leCKI/Ie OPraHn4CCKUC COCANHCHUA

MCTaJIJIOpFaHI/I‘ICCKI/Ie COCAUMHCHUA

A3zoTcoaepikaiye
COEIMHEHUSI

HI/ITpOCOG,Z[I/IHeHI/IH.

AMUHBI, CTPOEHUE, HOMEHKJIATYpa, U30Mepus, Kiaccupukanus, Gu3ndeckue
CBOMCTBA.

HonyquI/Ie AMHHOB.

XHUMHUYECKHUE CBOMCTBA aMHUHOB.

ITonsarus o6 a3o- u JUa30COCINMHCHHUAX.

["eTeponiuKIIbI, CTpOEHUE, KiIacCU(UKAIIHSI, HOMCHKIIATYpa.

[IaTuuneHHbIC FCTCPOLMUKIIBI, ITOJYIYCHUC U CBOICTBA.

IIlecTruneHHbIE FeTEPOLMKIIbL, TOJIYYEHHE U CBOWCTBA.

IIpupoIHbIE TeTEPOLMKINYECKNE COETUHEHUS.

Buonornuecku akTHBHBIE
BEIECTBA

yI‘J’ICBOI[LI, KJ'IaCCI/I(l)I/IKaI_[I/IH, HAaXO0KIACHUC B IIPHUPOIC, Ouosorunueckas POJIb.

MoHocaxapupbl, CTpPOCHHE, H30MEpUsl.

XHMHYECKHE CBOMCTBA MOHOCAaXapuaoB.

Jlucaxapuibl ¥ moJaucaxapubl, KiiacCupuKaims, CTpPOCHHE.

XHMHYECKHE CBOMCTBA AUCAXapUuIao0B.

XHUMHUYECKHE CBOMCTBA MOJINCAaXapru0B.

Kupsl, crpoenue, kinaccuduKaiys, HaX0XACHUE B IPUPOJIC.

XUMHUYECKUE CBOWCTBA KUPOB.

[IpumeHeHue xupoB. Mblna.

ITousiTHe 0 TUIMAX.
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OcHOBHBIE

KosnuecTBo HanpaBJIeHUs
Paznen Tema ypoka .
4acoB BOCIUTATEIbHOM
NeATETbHOCTH
AMWHOKHCIIOTHI, CTPOSHUE, HOMEHKJIATYpa, U30MEPHUS, HAXOXKICHHUE B IPUPOJIC, 1 56 8
Ounosornyeckas poJb. T
[Tonyuyenue, hu3nvecKue 1 XUMHYECKUE CBOMCTBA aMUHOKHCIIOT. 2 5,6,8
benku, ctpoenue, knaccupukanus, OMOIOTHIECKAst POIIb. 2 5,6,8
XHUMHYECKHE CBOMCTBA OCIIKOB. 1 56,8
HykJIeMHOBBIE KUCIIOTHI, CTPOSHHE, KIacCU(UKAIHSL. 1 5,6,8
buonorudeckas poiab HyKJIEHHOBBIX KUCJOT. 1 5,6, 8
KonTponbnas padota Ne 6. AzoTconepskaliire coeIMHEHNs. buoiornuecku akTuBHbIE 1 5
BEIIECTBA.
Yyennueckas koHpepeHuus "Xumus B Hamen sKu3Hu" 1 1,2,3,4,5
11 xnacc
OcHoBHBIE
KonuyectBo HANPaBJICHUA
Paszpnen Tema ypoka .
4yacosB BOCIUTATEIbHOM
e TeJIbHOCTH
XUMUS HEMETAIIOB TexHrka 6€30TaCHOCTH B KaOWHETe XUMHH. [I0BTOPEHIE OCHOBHBIX XUMHUYECKHX 1 5 6 7
MOHATUMN, TEPMUHOB U 3aKOHOB. T
Knaccudukanus Bemiects. 1 5)
Bognopon u ero coennHeHus. 1 56,8
["anorensl, o01ast XapakTEPUCTHKA. 1 5,6, 8
XJ10p ¥ €r0 COCTMHEHUSI. 2 5,6,8
Kucnoponcoaep:xaiue coeqUHEHNS XI0pa. 2 56,8
Xnoposogopoa. CosistHast KUCIIOTa U €€ COJIH. 1 56,8
®dtop, OpoM U MO U UX COSTUHEHUS. 2 5,6, 8
3HaYeHHE TAJIOTCHOB U UX COCTMHEHUH B MIPUPOJIE U KU3HH YeIIOBEKa. 1 56,8




Pazpen

Tema ypoka

KoanuyecTtBO
4acoB

OcHoBHbBIE
HaTNpaBJIeHUS
BOCIHMTATEILHOMH
JAeATeJTbHOCTH

[TpakTuyeckas padora Ne 1. Pemenne skcepuMeHTaIbHbIX 331a4 110 TeMe
"T"a;morensr"

5, 7

Pemenue 3a1a4 v BbIIIOJIHEHUE YIIpakHEHUH 110 Teme ""anorens”.

XaJ'IBKOFeHBI, 06]].[&5[ XapaKTCpUCTHKA.

Kucnopon u ero coeauHeHusl.

O30H - a;utoTpornHas MoAU(UKALIUS KUCIOPOIa.

[Tepokcua Bogopoia U €ro MPOU3BOIHBIC.

Cepa u e€ coeuHEHHUS.

CepoBonopon. Cynbdunsi.

Kucnoponcoaepxaiiue COeJUHEHUS! CEPBI.

Cepnas KucioTa 1 €€ Colu.

3HaueHHUE CCPBI U eé COGI[I/IHGHI/Iﬁ B IIPUPOJC U )KU3HU YCIIOBCKA.

Tennyp v celeH U UX COETUHECHUS.

[TpakTrueckas padota Ne 2. PernieHue sKcriepuMeHTaIbHBIX 33/1a4 110 TEME
"XampKOreHsl".

Pemenue 3aia4 u BeInosiHEHUE ynpakHeHUH 1o Teme "['anorens!” n "XanbkoreHs"

Konrtponsnas padora Ne 1. ['anorensl. XaabKOreHsl..
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DneMeHTHI NOATPYIIIBI a30Ta, 00IIast XapaKTepUCTHKA.

A30T U €ro CoeTUHEHUS.
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Ammuak. Cojit aMMOHWUS.

ITpakTryeckas padora Ne 3. [lonydyeHne aMMuaka 1 U3y4eHUE €ro CBOUCTB.

OKcHuasl a30Ta.

A30THAas KUCJIOTa U €€ COJIH.
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3HadeHUE a30Ta U €ro COE€IUHEHUH B npupoac 1 ’)KU3HU YCIIOBCKA.

o
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docdop u ero coeTMHECHHUS.

Oxcunpl pocdopa u pochopHbie KUCTOTHI.

3nauenue gocdopa u ero coeMHEHHUH B MPUPOJAE U )KU3HHU UETOBEKa.
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OcHOBHBIE

Pasren Tema ypoxa KosnuecTBo HaNpaBJIeHAs
4acoB BOCIIHTATEJIbHOM
AeSITeJIbHOCTH
[Tpaktuyeckas padora Ne 4. PemeHne sSKCiepuMEHTAIbHBIX 33a4 110 TeMe 1 5
"DneMeHTbI MOArPYIIbI a30Ta".
[Toarpynna yriepoaa, 00111asi XapaKTepUCTHKA. 1 58
VYriepoa u ero COeTMHEHUS. 1 5,8
Oxcuppl yriaeposa. YrosbHast KUCIIOTA. 1 5
3HavYeHHE YIJIepO/ia U €ro COSUHEHUN B MIPUPOJIE U )KU3HU YEIIOBEKa. 1 5
Kpemuuii u ero coegHeHus. 1 5
Oxcuy KpeMHUSI U KPEMHUEBBIE KUCIIOTHI. 1 5)
3HaueHNe KPEeMHHUS U €r0 COSAMHEHUI B KU3HU YeJIOBEeKa 1 5
Bbop u ero coenuneHus. 1 S
Pemenue skcnepuMeHTalIbHBIX 3a7a4 o Teme "Hemeranmsr". 1 5
Pemenue pacu€THbix 3a1a4 o teme "Hemeranmsr". 1 5
KonrtpomnsHas padora Ne 2. XvMus HEMETaIIOB. 1 5)
AHanmm3 ommOOK M KOppeKIus 3HaHui 1o Teme "HemeTamnsr" 1 57
OO01mmue cBoiicTBa CBoiicTBa M METOIbI TIOTYYEHUS] METAJIJIOB. 2 5
METaJJIOB CIiaBEbL 2 57
MerTansl T1aBHBIX OO61mas xapakTeprCcTUKA MIEIOYHBIX METAIIIOB. 1 5
MOATPYIII Baxueiimne coeqMHEHUsT HATPUS U KaJusl. 1 57,8
3HavYeHHE 1IETOYHBIX METAJIOB U X COEAMHEHUN B IPUPOJIE U )KU3HU YEIIOBEKA. 1 5
OO01as xapakTepuCcTHUKa 3J1€MEHTOB TnaBHOM noarpynmsl I rpynnel. Maruuii u ero 1 5 g
COEINMHEHN. '
[[{eno4yHO3eMeNbHBIE METAUIBI U UX COCIUHEHUS. 2 5
3HavYeHHE MIETOYHO3EMENIbHBIX METAIUIOB U UX COSUHEHUN B IPUPOJIE U )KU3HU 1 5 7
YeJioBeKa. '
JKécTkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS. 1 5
bepunuii u ero coenuHeHusI. 1 58
AJTIOMUHHI U €r0 COeTUHEHUS. 2 5,8




Pazpen

Tema ypoka

KoanuyecTtBO
4acoB

OcHoBHbBIE
HaTNpaBJIeHUS
BOCIHMTATEILHOMH
JAeATeJTbHOCTH

3HaueHUEC AIFOMUHUS U €0 COGI[I/IHGHI/II;'I B IIpHUPOAC U )KU3HHU YCIIOBCKA.

5, 7

Onoso n CBHHCII U UX COCOAUHCHUS.

5,6,7,8

Pemenue 3a1a4 1 BHIIOJHEHUE YIPAXXHEHUH 110 TeMe "MeTasuibl rIaBHbIX
noarpynm'.

-
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[Tpaktuyeckas padora Ne 5. PemieHne sKkCriepuMEeHTaNbHBIX 33134 110 TeMe "MeTtaibl
IJIaBHBIX noArpynmn"

5,7

Mertasibl T0OOOYHBIX
HOATPYIIII

HepeXOI[HLIC METAJIIbl U UX 0COOEHHOCTH.

XpOM U €r0 COCIUHEHHS].

OKcHIBl U THAPOKCHIBI XpOMA.

XpomaTel U JUXPOMATHI.
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MapraHen 1 ero COeJuHEeHHUS.

HepMaHraHaT KaJius.

GG IENIENIENINS

Kene3o u ero coeTHEHN.

Koppo3us xenesza u MeToasl 60pbObI C HEH.

[IpakTuueckas padorta Ne 6. [Tonyuenue conu Mopa.

Pousib xenes3a u ero coeMHEHU B IPUPOJIE U KU3HU YEITOBEKA.

Menrn u e€ coennHeHus.

[Tpaktuueckas padota Ne 7. [lomydueHune MeTHOTO KyIopoca.

Cepebpo 1 ero coeMHEHHS.

30J10TO U €T0 COECTMHEHUS.

I_[I/IHI( 1 €ro COCAUHCHU.

PryTh 1 €€ coenrHeHus.

[TpakTiueckas padota Ne 8. Perenne skcriepuMeHTaIbHBIX 337a4 1o Teme "MeTaibl
NoOOYHBIX OArpym".

Pemienue pacy€THbIX 3a/1a4 HA CMECH M PACTBOPBI.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4.
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Konrtponbnas padora Ne 3. XumMus MeTasIoB MOOOYHBIX MOATPYIIIL.
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OcHOBHBIE

Pasien Tema ypoxa KosnuecTBo HaNpaBJIeHAs
JacoB BOCIIUTATEIbHOMN
JAeSITeJIbHOCTH
Ananu3 omuO0K U KOppeKLus 3HaHuii o Teme "Merabr'". 1 56,8
OCHOBBI (PM3MYECKOM CoBpeMeHHBIE TTPEICTABJICHHS O CTPOCHHUH aTOMa. 2 5,6,8
XUMHUHA Hyxnuel 1 U30TOIIEL. 1 56,8
PannoaktuBHOCTB. Peakiuu smepHOro IeIeHUs U CHHTE3A. 1 5
JIBOMCTBEHHAS TPUPO/IA DIICKTPOHA. 1 56,8
KBaHTOBBIE YHCIHA. 1 56,8
DJexTpoHHasi KOHPUTYypalus aToma. 2 56,8
[Tepuonnueckas cucreMa XMUMHYECKUX 3J1€MEHTOB U [lepuoanueckuit 3axon .M. 1 5
Menneneena.
[Teproandeckne 3aKOHOMEPHOCTH U3MCHEHHS CBOMCTB XUMHUYECKUX JICMEHTOB M HIX 1 56 8
COEIMHEHNH B 3aBUCUMOCTH OT ITOJIOKEHHU dieMeHTa B [ICXD. T
KoBanenTHas U MOHHAST XUMHUYECKUE CB3H. 1 56,8
BajleHTHOCTB ¥ CTENEHb OKUCIIEHU. 1 56,8
Merammdeckas ¥ BOJOPOIHAS XUMUYECKHUE CBSI3H. 1 56,8
HexoBaneHTHBIE B3aMOAEHCTBYS. 1 5,6, 8
BemecTBa MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHUS. THITBI KPUCTAIUTHYECKUAX 1 56 8
PEIIETOK. P
DHeprus, TerioTa, padota. TermoBoit addekt peakuun. TepmoxumMudeckue 1 5.6 8
YpaBHEHHS.
3akon ['ecca. [lonarue o0 >HTpanuu. 1 57
Bropoii 3akoH TepMoanHaMUKU. DHEprus [ mdoca. 1 56,8
Konrtponsnas padora Ne 4. Ctpoenue BemecTBa. OCHOBBI TE€PMOJANHAMUKH. 1 5,7
DJIEMEHTAPHBIE U CIO0KHBIE PEAKIIUH. 1 5
Ckopoctb xumuyeckoit peakuuu. [Ipasuno Bant-T'odda. 1 56,8
[TpakTrueckas padota Ne 9. CKOpOCTh XMUMHUECKUX PEAKITHH. 1 5,6, 8
Karanuzatopsr. Karanu3. DHeprus aktuBanuu. Y paBHeHHE AppeHHyca. 1 56,8
OO6partuMble U HEOOpaTUMBIE PEAKLIUU. 1 56,8




Pazpen

Tema ypoka

KoanuyecTtBO
4acoB

OcHoBHbBIE
HaTNpaBJIeHUS
BOCIHMTATEILHOMH
JAeATeJTbHOCTH

XUMHUYECKOe PAaBHOBCCHUC U YCJIIOBHA €TO CMCIICHUS.

5,6,8

PaCTBopBI QJICKTPOJIUTOB. CreneHb M KOHCTAHTA JucCconralnuu.

[Tpaktudeckas padora Ne 10. Xumuueckoe paBHOBECHE.

Bona - cnalwrii anexkrponut. MoHHOE ipon3BeAeHUE BOIb. BOgOpOAHBIN TTOKa3aTelb.

Pacuér pH pactBopos.

[IpousBeneHre pacTBOPUMOCTH.

OKHCIIMTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKIuu.

DNeKTpOAHbIE TOTEHIUANBI. DJIIEKTPOXUMUYECKUI psAJl HAPSKEHUIM METAJUIOB.

I"'anpBaHMYECKUE PJIEMEHTHI. AKKYMYJ'IHTOpLI.

Koppo3sus MeramuioB. MeToasl 3alUTE OT KOPPO3HH.

KonTponbnas padora Ne 5. XuMudeckue peakiuu.

XHUMHUUYECKOE
MPOU3BOACTBO

O6HII/IG HAaY4YHBIC MPHUHIMWIIBI OPraHu3aliiyu XUMHUYCCKOr'o IMMPOU3BOACTBA.

XuMUYecKasi MPOMBIIUIEHHOCTh U OXpaHa OKPYKAOLIEH CPEbI.

[Tpou3BOACTBO CEPHON KUCTOTHI.

IIpon3BOACTBO amMMuaKa.

IIpon3BoaCTBO UyryHa U CTaJIN.

[IpuHIMIIBI TPOU3BOACTBA OPTAHUYECKUX COCAUHEHUN.

XUMHYECKOE MPOU3BOJICTBO YTIEBOJAOPOIHOTO CHIPHSI.

XHMMHS B IIOBCETHEBHOU
SKU3HUA

Baxxneiinie KOMIOHEHTH MACHBIX 1 MOJOYHBIX IMPOAYKTOB.

[TuimeBbie 7OOABKU: HYMYJIBraToOpbl, aHTHOKCUIAHTHI, CTAOMIN3aTOPHI,
OJICTIACTUTEIIH.

[TnieBbie KpacUTEIH.

JlekapcTBa.

JlexapctBa. [Ipaktudeckas pabora Ne 11. CuHTE3 aleTUIICATUIUIOBOW KUCIOTHI.

MBIJ'IO-MOIOHII/Ie BCIIICCTBA. HOBerHOCTHO-aKTI/IBHBIC BCIIIECTBA.

BriToBas xumus.
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[IpupoiHBIE TUTMEHTHI U KPACUTENH.
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OcHOBHBIE

Pasien Tema ypoxa KosnuecTBo HaNpaBJIeHAs
4acoB BOCIUTATEIbHOM
AeSITeJIbHOCTH
CunTeTnyeckue NTUrMeHTHI U Kpacutenu. [Ipaktuueckas padorta Ne 12. Kpamenue 1 192345
TKaHEeH. o
Kontponsnas padora Ne 6. XuMudyeckoe Mpou3BOACTBO. XUMHUS B IOBCETHEBHOM 1 5
KU3HU.
Xumus Ha Ciryx0e Baxneiile cTpouTesibHbIE MaTEPUAIIBI. 1 56,8
o0riecTBa XUMHUYECKHUE MPEBPAIICHHUS B CTPOUTEIBCTBE. 1 56,8
XuMUsL B CEIILCKOM XO3SICTBE. 1 56,8
[Tpaktuyeckas padora Ne 13. MneHTuukanus MUHEPaITbHBIX yI00pEHU. 1 S
Heoprannueckue matepuaibl. 2 5,6, 8
MeToapl cuHTE3a MOJIMMEPHBIX MAaTEPHAJIOB. 1 5,6, 8
Baxwueiirme nojauMepsl. 2 5,6,8
DKOJOrH4ecKHe MpoOIeMbl MPUMEHEHUS! COBPEMEHHBIX CHHTETUYECKIUX MaTEpUasIoB. 1 56,8
XuMUs B COBPEMEHHOM Oco0eHHOCTH COBPEMEHHOM XUMUHU. 1 56,8
HayKe W cTouHMKH XMMUYECKON HH(BOPMAITUH. 1 5,6, 8
VYuenndeckas koHpepeHus "J{ocTmkeHns: COBpeMeHHOM XuMuu". 2 5,6, 8
Baxnelimme HarmpaBiIeHUs] COBPEMEHHOW XUMUH. 2 56,8




