IHosicHuTeIbHAA 3aNIUCKA
PabGouast mporpamMmma cocTaBieHa B COOTBETCTBUM C TpeOOBaHUSAMH (elepalbHOTO TOCYJApPCTBEHHOTO OO0pa30BaTEIbHOTO CTaHAApTa CpPEIHEro OOIIero
oOpa3oBanus U pa3paboTana Ha ocHOBe aBTOpckoii mporpammel C.A. Ily3akosa, H.B. Mamuunoi, B.A. [TonkoBa (Xumus. 10-11 xmaccel: pabodast mporpaMma K
muann YMK «IIpocBenienue»: yaeoHo-mMeroaunieckoe nocooue / 1M.B. bapeimoBa — M. : [Ipocsemienue, 2017).

KanengapHo-TemMaTnyeckuii IiIaH OpUSHTUPOBAH HA UCIOJIb30BaHKE B 00Pa30BaTEILHOM IIPOIECcCe CICAYIONINX yYeOHUKOB:
ITy3zakoB C.A., Mamuuna H.B., ITonkoB B.A. Xumus. 10 kiacc: yuyeOHuK 11 0011€00pa3oBaTeIbHBIX OpraHU3aluii: yriryOsieHHbIH ypoBeHb 10 M3aatenbcTBO
"ITpocsemenue” ITy3akos C.A., Mamnuna H.B., ITonkoB B.A. Xumus. 11 kiacc: yueOHuK 11t 00111€00pa30BaTeNIbHBIX OpraHu3aluil: yriryOJeHHbIH ypoBeHb 11
M3parensctBo "[IpocBemnienue”

Hannast pabodass mporpamma Mo mnpeaMery «XuMmus» mpeaHazHadueHa s oOywarommxcs 10- 11-x kmaccoB cpenHei
00111e00pa30BaTEeIIbHON IITKOJIBI.

Mecto npeamera B ydeOHOM miane. [yis m3ydeHus: yueOHOro mpeamera «XHUMHUsS» HA YIIyOJIeHHOM YypOBHE Ha JTare
cpenHero odmiero oopa3oBaHus B cooTBeTCTBUU ¢ yueOHbIM Tu1anoM ['BOY VP JluneiiNel4, orBogutcs 340 yacos, B Tom uncie 170 gacos B 10 knacce (5 4acoB B
Henento) u 170 vaca B 11 kiacce (5 yacoB B HEJENIO)

N3yuyenune XumMuM B cTapuieii KoJie Ha yriiy0JIeHHOM YPOBHeE HANPABJIEHO HA I0CTHKEHHE CJIeTYIOIIHX LeJIei:
* OCBOCHHE CUCTEMBI 3HaHUH O (PyHAaMEHTAIBHBIX 3aKOHAX, TEOPUAX, (DaKTaX XMMUHU, HEOOXOAMMBIX ISl IOHMMAaHUsI HAY9HOW KapTHHBI MUDA;
* OBNIQJICHUE YMEHHUSMH: XapaKTepU30BaTh BEIIECTBA, MaTepUajbl U XUMUYECKHE PEAKIIMH; BHITOIHATH J1a0OPAaTOPHBIE SKCIIEPUMEHTHI; MPOBOJUTH PACUETHI MO
XUMHAYECKHM (popMysiaM M ypaBHEHHUSIM; OCYIIECTBIIATH MOUCK XMMHUYECKOW WH(POpPMAIMK W OIIEHUBATh €€ JJOCTOBEPHOCTh; OPHEHTHUPOBATHCS U MPUHUMATH
pelieHrs B TPOOJIEMHBIX CHUTYalMsX: ® pPa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH B Mpolecce H3y4deHUs
XUMHUYECKOM HAyKM M €€ BKJIaJa B TEXHMYECKUH INPOrpecC LUUBHIIM3ALMM: CIOXKHBIX M INPOTHUBOPEYUBBIX IIYyTEH pa3BUTUA WICH, TEOPUM M KOHLEILUN
COBPEMEHHOM XMMHUH;
* BOCIIUTAHUE YOEXKJIEHHOCTH B TOM, YTO XMMHMSI — MOIIHBIA HHCTPYMEHT BO3AECHCTBHS Ha OKPYKAIOLIYIO CPEIy, U YyBCTBA OTBETCTBEHHOCTH 3a NMPUMEHEHHE
MIOJIYYCHHBIX 3HAHUM U YMEHUH;
* IPUMEHEHHE MTOJIYYE€HHBIX 3HAHUN U YMEHUH 17151 6e301acHoi paboThI € BellecTBaMU B 1a00paTopui, OBITY U Ha MPOU3BOJICTBE; PEILICHUSI IPAKTUYECKUX 3a/1a4 B
MOBCEHEBHOM KU3HU; MPEIyNpPEKACHUs SBICHUIN, HAHOCSAIIMX Bpell 370POBBI0 UYEIOBEKAa M OKpYKalOIIeH cpeje; MpOBEIEHUS HCCIENOBAaTENbCKUX PadoT;
CO3HATEIHLHOTO BbIOOpa Mpodeccruu, CBSI3aHHON C XUMHEH
PesynbTaThl 0cBOCHHMA Kypca
[Tpu usyyenun kypca «XuMusi» B cpeiHer (II0JIHOM) MIKoJIe 00yYaroUIecsl TOJKHbI JOCTUTHYTh ONpeeIEHHBIX pe3ybTaToB. JIMYHOCTHBIE pe3y/IbTaThl
1) Poccuiickas rpakgaHcKas MAEHTHYHOCTb, MATPUOTU3M, YBa)KEHHE K CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH mepen PoauHol, ropaoctu cBoro Ponuny,
MPOLIOE U HACTOsIIIee MHOTOHAIIMOHAJIBHOTO Hapoia Poccun, yBaskeHne rocyJapcTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, THMH);
2) rpaxaaHCcKas MO3MIMsA KaK aKTUBHOI'O M OTBETCTBEHHOI'O WE€HA POCCHHCKOrO OOIECTBa, OCO3HAIOLIET0 CBOM KOHCTUTYLMOHHBIE NpaBa M OOS3aHHOCTH,
YBa)XKarolllero 3aKOH U MPaBOIOPSI0K, TOTOBHOCTH K CIIy>KeHHI0 OTE4YeCTBY, €ro 3alluTe;
3) chopMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM NMPAKTUKU; TOTOBHOCTh M CIIOCOOHOCTDH K
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;
4) TonepaHTHOE CO3HAHUE U TOBEACHHWE B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH IHAJOr C JAPYIMMHU JIIOJbMH, IOCTHraThb B HEM
B3aMMOITOHUMAaHMSI, HAXOAUTh OOIIKE IeJIU U COTPYAHUYATH JJISl UX JOCTUKECHHUS;
5) HaBBIKM COTpPYAHMYECTBA CO CBEPCTHHKAMH, JETbMHM MIQJLIET0 BO3pacTa, B3pOCIBIMH B  00pa30BaTENbHOW,  OOIIECTBEHHO-IIOIE3HOMH,
yueOHOMCCIIe10BATENbCKOM, TPOEKTHOM U JPYTUX BUAAX AESITEIbHOCTH;
6) HpPaBCTBEHHOE CO3HAHUE U MTOBE/IEHNE HAa OCHOBE YCBOCHUS O0IIeYeNIOBEUECKUX [IEHHOCTEH;
7) TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHUCIIE CaMOOOpPa30BaHMIO, HAa MPOTSHKEHUM BCEW KM3HU; CO3HATEIbHOE OTHOIIEHHE K HEIpPEPHIBHOMY



00pa30BaHMIO KaK YCIOBHUIO YCIICITHON MPO(EeCCHOHATLHON U 0OIIECTBEHHON AeSITeTbHOCTH;

8) acTeTH4ecKoe OTHOIICHNE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;

9) npuHATHE U pealM3aIHi0 IEHHOCTE! 3J0pOBOro U 6e301macHoro odpas3a *KU3HHU, MOTPEOHOCTH B (PU3HUECKOM CaMOCOBEPIICHCTBOBAHUY, 3aHATUSX CIIOPTHBHO-
037I0POBUTEIHLHON JESTENbHOCTBIO, HEMIPUITHE BPEAHBIX MIPUBBIUEK: KYPEHHUS, YIIOTPEOIEHUS aIKOTr0JIsl, HAPKOTHKOB;

10) 6epexxkHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PH3UUECKOMY U MCHUXOJIOTHIECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYTUX JIOACH, yMEHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

11) ocoznanuslit BIOOp Oyaymie npodeccuu;

12) chopMUpOBaHHOCTH SKOJIOTMYECKOIO MBIIUICHUS, MOHUMAHUS BIUSHUS COLIMAIbHO-3KOHOMHYECKUX IMPOIIECCOB HA COCTOSIHHE MPUPOAHON M COIUAIBHOMI
Cpenbl; MPUOOPETEHHE OIBITA KOJIOTO-HANPABICHHON 1A TEILHOCTH.

MeTanpeameTHble pe3yJbTaThl
PeryasiTuBHbIe YHHBepcaJbHbIe yueOHble AeiicTBUs OO0yJaromuiics CMOXKET:
1) caMOCTOSTEIBHO ONPENLIISATH LIEIN U COCTABIISTH TUIAHbI, 0CO3HABAs IPHOPUTETHBIC U BTOPOCTEIICHHBIC 33/Ia4H;

2) CcaMOCTOSITENIFHO OCYIIECTBIIATH, KOHTPOJIMUPOBATH M KOPPEKTHPOBaTh YYEOHYI0 U BHEYUYEOHYIO IESITENbHOCTh C YYETOM MPEIBAPUTEIHLHOTO
TUTAHUPOBAHMS

3) UCTIIOTB30BATh PA3IUYHBIC PECYPCHI ISl TOCTHXKEHUS 1IeNIeH;

4) BEIOMpATH YCHEIIHBIE CTPATETUH B TPYAHBIX CUTYAIIHSX;

ITo3HaBaTebHBIE y4eOHO-JIOTHYECKHE YHHBepcaJlbHble Y4eOHble AeficTBUA O0yJaromuics cMOXeT:

1) xmaccupuIpoBaTh OOBEKTHI B COOTBETCTBUH C BEIOPAHHBIMU MTPU3HAKAMU;

2) cpaBHUBaTh OOBEKTHI;

3) cucreMaTu3upoBaTh U 00001IaTh HH(DOPMAITHIO;

4) ompenenars MpodieMy U CIIOCOOBI €€ pelIeHHs;

5) BafieTh HaBBIKAMU aHAJIH3A,

6) Ba/IeTh HaBBIKAMH IMO3HABATEIHHOM, y4eOHO-MCCIIEI0BATEILCKOM 1 MPOSKTHOMN JAEITeTbHOCTH;

7) yMeTh CaMOCTOSTENBHO OCYIIECTBISATh MOUCK METOJOB PEIICHUS MPAaKTUYECKUX 3a7ad, MPUMEHSTh Pa3IMYHble METO/Abl TO3HAHUS IS W3YYeHHS
OKpY>KaloIIero Mupa.
IMo3naBaTenbHble y4eOHO-UH(POPMALHOHHBIE YHUBEPCAJIbHBIE YueOHblIe 1elicTBis OOydJaronmiics CMOXKET:

1) uckarp He0OXOUMBbIE UCTOYHUKU UH(POPMAIINH;
2) caMOCTOATENBHO M OTBETCTBEHHO OCYHIECTBIATh MH(POPMALIMOHHYIO JEATEIBHOCTh, B TOM YHCIIC, OPHEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHUKAX
uHpOpMaINH;
3) KpUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH()OPMAIIHIO, TOTYyIaeMYIO M3 Pa3IHIHBIX HCTOYHHKOB;
4) umeTh COPMUPOBAHHBIE HABBIKK PAOOTHI C PA3TUYHBIMHU TEKCTAMH;
5) HCTIONTb30BaTh Pa3IMYHbBIE BHIIBI MOJICITUPOBAHMS, CO3/IaHUsI COOCTBEHHOH HH(OpMAITIH.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe AeiicTBUsE OOyUaronuiicss CMOXKeT:

1) BeICTYnaTh nepes ayAuTOpUEH;
2) BECTH AMCKYCCHIO, HAJIOT, HAXOAUTh MPUEMIIEMOE peIlIeHUE MTPH HATUYHH Pa3HbIX TOYEK 3PEHUS;
3) MPOyKTUBHO OOIIAThCS M B3aUMOJICHCTBOBATH C MTAPTHEPAMHU TIO COBMECTHOH JIeATEIILHOCTH;

4) yuuThIBaTh MO3MILIMHU JIPYroro (COBMECTHOE IIeJIeNoylaraHie M IUIaHUPOBaHME OOIIMX CHOCOOOB pabOThl HA OCHOBE NMPOTHO3UPOBAHMS, KOHTPOJIb U
KOPPEKIHS X0/1a ¥ PE3yJIbTaTOB COBMECTHOH /IS TEIILHOCTH);



5) apdpexTrBHO pazpemiarb KOHPIUKTHL

IIpenmeTHbie pe3yibTaThl BbINMYCKHUK HA YIJIy0JEéHHOM YPOBHE HAYUYMTCS

— packpblBaTh Ha IMPHUMEpax poJb XUMHHM B (POPMHUPOBAHUM COBPEMEHHOW HAYYHOH KapTUHBI MHUpa U B IMPAKTHUECKOW NEATEIHLHOCTH YEIIOBEKa,
B3aUMOCBSA3b MEXAY XUMUEH U APYTUMH €CTECTBEHHBIMU HAayKaMu;

— WUIIOCTPUPOBATH HA IIPUMEPAX CTAHOBJICHUE U 3BOJIIOLIMIO0 OPraHUYECKOM XMMHUH KaK HAYKHM HA Pa3JIMYHbIX HCTOPUYECKUX dTallax €€ pa3BUTHS,

— YCTaHaBIMBATh IPUYUHHO-CJIECACTBEHHBIE CBA3M MEXKJIYy CTPOCHHEM aTOMOB XUMHUYECKHUX JJIEMEHTOB M NEPUOJUYECKHM H3MEHEHUEM CBOWCTB
XUMHUYECKUX IEMEHTOB U UX COCIIMHEHHUM B COOTBETCTBUH C ITOJIOKEHUEM XUMUYECKHUX JIEMEHTOB B IIEPUOJUYECKON CUCTEME;

— AQHAJIM3UPOBATh COCTAB, CTPOECHUE U CBOWCTBA BEILECTB, IPUMEHSS MOJIOKEHUS OCHOBHBIX XUMHUUYECKUX TEOPUN: XUMUYECKOTO CTPOCHUSI OPraHUYECKUX
coenunennit A. M. BytnepoBa, cTpoeHusi aroma, XMMHYECKOW CBSI3HM, SJEKTPOJMTHUUYECKOW JMCCOIMAIMM KHCIOT M OCHOBAaHWH; ycTaHaBiMBaTh 15
MIPUYMHHO-CJIEACTBEHHBIE CBSI3U MEX/1y CBOMCTBAMHU BEILIECTBA M €r0 COCTABOM U CTPOCHHEM;

— NPUMEHSATH MpaBHJIa CUCTEMATHYECKOW MEXIYHAPOJHONW HOMEHKIATYphl KaK CpEICTBA Pa3NUYEHHUs M WACHTH(HKAIMU BEUIECTB MO UX COCTaBY H
CTPOEHUIO;

— COCTaBJIATh MOJICKYJISIPHBIC M CTPYKTYpPHBIE ()OPMYIIBI HEOPTaHUYECKUX W OPTaHMYECKUX BEIIECTB KaK HOCUTENEH MHPOPMAILMU O CTPOCHUHU BEIIECTBa,
€ro CBOMCTBAX U NPUHAJICKHOCTH K ONPEIEIEHHOMY KJIacCy COEIMHEHUI;

— OOBSICHATH MPUPOJTY U CIIOCOOBI 00pa30BaHUsI XMMUYECKON CBS3H: KOBAJCHTHOW (IOJISIPHOM, HEMOJSPHOI), MOHHOW, METAJUTHIECKOH, BOJOPOAHON — C
LEJIBIO OINPEACIICHUS] XUMUYECKON aKTUBHOCTH BEILIECTB;

— XapaKTepHu30BaTh (pU3MUYECKHe CBOWCTBA HEOPTaHWYECKUX W OPTaHMYECKUX BEIISCTB M yCTAHABIMBATH 3aBHCUMOCTh (PM3MUECKUX CBOWCTB BEUIECTB OT
TUIA KPUCTAIUIMYECKOMN pELIETKY;

— XapaKTepHU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUM XUMHUYECKUX CBOKMCTB IPOCTBIX BELIECTB, BOAOPOIHBIX COCIMHEHNN, BBICIIMX OKCHJIOB U THIPOKCUIOB;
— NPUBOAMTH NPUMEPbl XMUMHYECKUX PEAKLUUH, PACKPBIBAIOIIMX XapaKT€pHblE XWMHUYECKHE CBOMCTBA HEOPraHWUYECKHMX U OPraHUYECKHX BEILECTB
M3YYEHHBIX KJIACCOB C LENbI0 UX UACHTU(PUKAIIMY U 00BSCHEHUS 00JIaCTH IPUMEHEHUS;

— OIIPEACIIATh MEXaHU3M PEAKIUU B 3aBUCUMOCTH OT YCIIOBUU NPOBEAEHUS PEAKI[UU U IPOrHO3UPOBATE BO3ZMOXKHOCTh ITPOTEKaHUSA XUMUUYECKUX PEaKLUi
Ha OCHOBE THIIa XUMHYECKOU CBSI3U U aKTUBHOCTH PEareHTOB;

— yCTaHaBJIMBaTh 3aBUCUMOCTb PEAKLIMOHHONW CITIOCOOHOCTH OPraHMYECKHX COEJUHEHUH OT XapaKTepa B3aMMHOTO BIUSHUS aTOMOB B MOJIEKYJax C IEJIbI0
IIPOTHO3UPOBAHUS ITPOTYKTOB PEAKIINH;

— YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW PEaKLUU U CMEUICHUs XHUMHUYECKOTrO PaBHOBECHUS OT pa3lIM4HbIX (PaKTOPOB C LIEIbIO ONpeAeIeHUs
ONTHMAJIbHBIX YCIOBUN MPOTEKAaHUs XMMHUECKUX MpoIieccoB; 16

— YCTaHaBJIMBATh T€HETHUYECKYIO CBSI3b MEXKAY KJIacCaMH HEOPTaHMYECKUX U OPraHMYECKUX BEIECTB Uil 0OOCHOBAHUS MPUHIMITNAIBHON BO3MOMXHOCTH
ITOJIyYEHUSI HEOPTaHNYECKUX U OPTaHUYECKUX COCIMHEHMM 3aJaHHOTO COCTaBa U CTPOCHUS;

— no0UpaTh peareHThl, YCIOBUS U ONPEAEATh NPOIYKThl peaklni, MO3BOJISIONNX PeaTN30BaTh Ja0OpaTOPHbIE M MPOMBIIIICHHBIE CIIOCOObI TOTYYEeHUS
BAKHEUIIINX HEOPTraHUYECKUX U OPTraHNYECKUX BEILECTB;

— OIPENEIATh XAapaKTep CpeAbl B pe3yjabTaTe IMAPOIN3a HEOPraHMYECKUX U OPraHMYECKHMX BEIIECTB U NPUBOIAUTH IIPUMEPBI THIPOJIM3a BELIECTB B
MOBCEIHEBHOM JKU3HM Ye€JIOBEKa, OMOIOrHYeCKUX OOMEHHBIX MPOIeccax U MPOMBIIIIEHHOCTH;

— IPUBOAUTH IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUN B IIPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U KU3ZHEIEATEIbHOCTH OPraHU3MOB;

— 000CHOBBIBaTh MPAKTUYECKOE UCIIOJIb30BAHNE HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB U UX PEAKIUIl B MPOMBIIUIEHHOCTH U OBITY;

— BBINOJIHATh XMMUUYECKUN DKCIIEPUMEHT I10 PACIO3HABAHUIO U IOJIYYEHHIO HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB, OTHOCSAIIMUXCSA K Pa3IUYHBIM
KJlaccaM CO€IMHEHUM, B COOTBETCTBHUHU C MIpaBHIIaMU U IpuéMamu 0e301acHoi paboThl ¢ XUMUYECKMMU BEIIECTBAMU U JIaOOpaTOPHBIM 000PYAOBaAHUEM;

— MPOBOJIUTH Pacu€Thl HA OCHOBE XMMUYECKUX (POPMYN U ypaBHEHHUH peakLMi: HAXOXKACHUE MOJIEKYISAPHON (OpMyIBl OPraHUYeCKOro BELIeCTBA 10 €ro
IJIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WIM IO MPOAYKTaM CTOpaHHUs; pacuéThl MAacCOBOW JOJM (MacChl) XUMHUYECKOTO



COCIMHEHUS B CMECH; pacdy€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) NMPOJYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB JTaHO B M30bITKE (MMEET MPUMECH);
pacuéTel MaccoBOM WM OOBEMHON JONHM BBIXOAA MPOJYKTA PEAKIMH OT TEOPETHUYECKH BO3MOXKHOIO; Pacy&€Thl TEIIOBOro 3¢ deKra peakiuu; pacy&Tsl
O00BEMHBIX OTHOIIICHUH Ta30B NMPU XUMUYECKUX PEAKIUAX; pacuéThl Macchl (00bEMa, 17 KoMYecTBa BEMIECTBA) MPOAYKTA PEAKIIUH, €CITU OJTHO U3 BEIICCTB
JTAaHO B BUJIE PacTBOpPA C ONPEACIEHHON MaCCOBOM J0JI€H pPACTBOPEHHOIO BEILIECTBA;

— HCHOJb30BaTh METOAbl HAyYHOIO II03HAHUA: aHAINW3, CUHTE3, MOJECIMPOBAHME XUMHUYECKMX HPOLECCOB U SIBIEHUH — IMpU pElICHUU
yueOHOMCCIIeI0BATENbCKUX 3a/1a4 110 U3YUEHUIO CBOICTB, CIIOCOOOB MOTYYEHHS U PACIIO3HABAHUS OPraHMYECKHUX BEIIECTB;

— BJIJIETh TpaBUIIaMu 0€301acHOT0 0OpaIeH s ¢ €IKUMHU, TOPIOYMMHU M TOKCHYHBIMHU BEILIECTBAMU, CPEICTBAMH OBITOBON XUMHUH;

— OCYUIIECTBIIATh MOUCK XUMUYECKOW HMH(POpPMAIMKM MO0 HAa3BaHUSAM, UIACHTUPHUKATOpPAM, CTPYKTYPHBIM (OpMysiaM BEILECTB; — KPUTHUUECKU OLEHUBATh U
MHTEPIPETHPOBATh XUMHUYECKYI0 HMH(OPMAIMIO, COAEpXKAIlylocs B COOOIICHUSAX CPEICTB MaccoBO uHGopmanuu, pecypcax HHTepHera, Hay4dHO-
MOMYJISIPHBIX CTaThsIX C TOUKHU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTU B IEJISX BBIABICHUS OUIMOOYHBIX CYKICHHH U (OpMUPOBAHUS COOCTBEHHOM
MO3ULUH;

— yCTaHaBJIMBaTh B3aUMOCBSI3U MeX Ay (hakTaMu U TEOpPHEH, MPUYUHOM U CIEACTBUEM P aHATU3€ MPOOJIEMHBIX CUTyalluii 1 000OCHOBAHUU MPUHUMAEMBIX
pELICHNI HA OCHOBE XMMHYECKUX 3HAHU;

— MPEACTaBIATh IMYTH PEIICHUs TI00aNbHBIX MPOOJEM, CTOSIIUX Iepe]l YeIOBEYECTBOM, M TMEPCIEKTHBHBIC HAMPABICHUS DPA3BUTHS XUMHYECKHX
TEXHOJIOTUH, B TOM YHCJIE€ TEXHOJIOTHI COBPEMEHHBIX MaTEPHAJIOB C Pa3IMYHON (PYHKIMOHAIHHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CBHIPHsI, IEPEPAOOTKH
Y YTUIN3AIUU TPOMBIIUICHHBIX U OBITOBBIX OTXO/IO0B.

BoinmyckHuK Ha yriiy0J€HHOM yPOBHE MOJIYYUT BO3MOKHOCTh HAYYUTHCH .

- opmynupOBaTh 1ENb UCCIEIOBAHUS, BBIIBUTATh U MPOBEPATH SIKCIIEPUMEHTAIFHO TUIIOTE3bl O XUMUYECKHX CBOMCTBAaX BEIIECTB HA OCHOBE UX COCTaBa U
CTPOEHMSI, UX CIIOCOOHOCTH BCTYNATh B XUMUUECKHE PEAKIIUU, O XapaKTepe U MPOAYKTaxX pa3InYHbIX XUMHUUYECKUX PEAKIIH;

- CaMOCTOSITENILHO TUIAHUPOBATh M MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI ¢ COOJII0/IEHHEM TMpaBuil 6e30MacHoil paboThl ¢ BellecCTBaMH U J1a00paTOPHBIM
o0opyI0BaHUEM;

- HHTEpIPETUPOBATh JaHHBIE O COCTaBE U CTPOCHUU BEILECTB, MOJYUYEHHBIE C TTOMOIILI0 COBPEMEHHBIX (PU3UKO-XMMUYECKUX METOJIOB;

- ONMCHIBATh COCTOSTHUE 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAHMUYECKUX IMPEACTABIECHUN O CTPOCHUM aroma JUIsi OObSICHEHUS
PE3YJIBTATOB CIIEKTPAIbHOIO aHAJIN3a BEILIECTB;

- OOBSACHATHP MEXaHU3M DEAKIMil, OCHOBBIBASICh HA B3aHMMHOM BIIMSIHUE€ aTOMOB B MOJIEKYJe, CIOco0ax pa3pblBa XMMHMUYECKHUX CBSI3€H, CTPOECHUU U
PEaKIMOHHOM CIIOCOOHOCTH PAaUKAJIOB, 3IEKTPO(UIOB, HYKICOPHIOB U YCTOMYMBOCTH MIPOMEXKYTOUHBIX YaCTHII,

- XapakTepHu30BaTb pPOJb A30TOCOAEPKAIIUX T'E€TEPOLUKINYECKUX COCAMHEHMM M HYKJIEHHOBBIX KHUCJIOT KaK BaXHEHIINX OMOJOTMYECKH AKTHUBHBIX
BELIECTB;

- MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH, JIekKallUX B OCHOBE HPUPOJIHBIX U HPOU3BOJCTBEHHBIX
IIPOLIECCOB;

- OIUCBIBATh MEANKO-OMOJIOTHYECKOE 3HAUYECHUE U TPUMEHEHHNE N3Y4aeMbIX BEIECTB.

Coaep:xanue yueOHOro kypca xumum (yriyoJeHHbiii yposens) 10 kiaace

Tema 1. OcHOBHBIE TEOPETUYECKHE MTOJOKEHNSI OPraHUIECKOW XUMUU

[Ipenmer oprannueckoil xumun. MHOroo6pasue opraHMuecKUX COeTUHEHHH - yraepoanble cBsi3u. CoeMHEeHHs HaChIIeHHbIe U HeHachlleHHbIe. KpaTHble
CBA3M ANMKIMYECKHE WU LUKINYECKUE COECOUHEHMsS. MOJEKynabl ¢ pa3BETBIEHHBIM M HEPA3BETBIEHHBIM YITIEPOAHBIM CKeleTOM. (DyHKIMOHAIbHBIE
rpynnsl. MoHOGYHKIIMOHAIbHBIE, TOMU(YHKIIMOHATBHBIE U FeTepOPYHKIIMOHATIbHBIE cCOequHEHMs. Teoprs cTpoeHus OpraHM4ecKuX coennHeHuil A. M.
BbyrnepoBa. M3omMepbl. XuMHUYeCKHE CBA3M B MOJIEKYJaX OpraHMYECKHX COeqMHEHui. I'mOpuamsanus opOuTaneid. o- CBA3M U T- CBs3b. llepBUYHBIM,
BTOPUYHBIN, TPETUYHBIN 1 YETBEPTUYHBINA aTOM yriepoaa. JnuHa cs3u. O01ue npecTaBlieHus 0 peaKlIMOHHON CIOCOOHOCTHOPTaHNYECKUX COeJMHEHUH.



[lonsTie 0 MexaHU3Me peakuuu. DiaeMeHTapHbIl akT. [IpocTeie u cnoxHble peakuuu. IlepexonHoe cocrosgHue. ['OMONMUTHYECKUI U TETEPOIUTHUECKUN
crocoObl  pa3peiBa cBsizeil. Pamukanel. Hykneodwnbr u snextpodunbl. CyOcTparbl. PeareHTh. DJIEKTPOHOJOHOPHBIE M AJIEKTPOHOAKIIEITOPHBIC
3amectutenu. MHIyKTUBHBIA 3 dexT. Me3somepnslil apdext. Conpsixénnas cuctema. Kiaccudukanus peakuuii B OpraHn4eckoil XUMHH: TI0 Pe3yJIbTaTy
(peakiuy 3aMeleH s, IPUCOSANHEHMS, OTIIEIUIEHHS ); TI0 U3MEHEHHIO XUMUYECKOH IPUPObl OPIraHUYECKOI0 BEIIECTBA B X0/1€ peakuu (THIpUpOBaHUE,
JNETUpUpPOBaHUE, TUApaTalys, JeruapaTanys, raloreHipoBaHue, JAerajloreHUpoBaHUE, TUAPOTraJOreHUPOBAaHUE, JErHIPOraJlor€HHPOBAHNUE, THIPOIIU3).
Peakuuu anexkrpopunbHoro 3amemieHus. Peaknuu Hykiaeo(uibHOro 3aMerieHus. Peakiuy pagukanbHOro npucoequHeHus. Peakuuun snekrpouibHOro
npucoequHenus. Peaknuu HykineoduiabHOro npucoeauHeHus. Jlemoncrtpanuu. KoJjuleKuny OpraHMYEcKHMX BEUIECTB M MATEpHUalIOB U HM3ACTHS U3
HuX.MoJienu MoJieKysl OpraHuYecKux coequHeHui (OyraHa u u3o0ytana). [Ipaktuueckue pabotel. 1.KoHCTpyumpoBaHME IIApOCTEP>KHEBBIX MOJeneH
MOJIEKYJl OpraHU4eCcKUX coeuHeHui. 2.0npeenenue Bo10poaa, yriiepoia U XjJopa B OPraHNYECKUX COEINHEHUSX.

Tema 2. YrieBoaopoabl

Ankanbl. O0mass ¢opMylia W TOMOJOTHYECKUU psJ alkaHOB. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTaB MOJIEKYJ ajKaHOB. MexayHapomaHas
HOMEHKJIATypa OpPraHWYEeCKUX coeluHeHui. M3omepus um HOMeHKIaTypa ankaHoB. DHU3MYECKHE CBOMICTBA aJIKaHOB. XMMHUYECKHE CBOMCTBA AJIKAaHOB.
XUMHYECKHE pEaKIMU C Y4acTHEM aJIKaHOB, IPOTEKAIOIIME IO MEXAaHU3MY pPAJUKAIBHOIO 3aMELIEHHUS: TaJOr€HUPOBAaHUE, HUTPOBAHUS (pEaKLMs
KonoBanogsa), neruapupoBanue. Mzomepusanus ankanoB. Kpekunr. Konsepcus merana. Cunres ras. YactuuHoe okuciaeHue MeTtaHa. [lonydyeHue aakaHoB:
cuHTe3 Bropma, nexapOoKCcHIMpoBaHUE COJICH YKCYCHOUM KUCIOTHI, peakius Konsoe. [IpumeneHne ankanoB. MexIyHapOoIHbIC KOJbI MTUIIEBBIX T00aBOK.
Ankenbl. OOmas Qopmyna, rOMOJIOTMYECKMH Psii U HOMEHKJIATypa aJKeHOB. sp 2 - rulpuauzanus opOutaneil aroma yriaepona. CTpyKTypHas u
IIPOCTPAHCTBEHHAs U30MEpUs alIKeHOB. PU3MUecKre CBOWCTBA aJIKEHOB. XUMHUYECKHUE CBOMCTBA AJIKEHOB: PEAKIIMU, POTEKAIOIINE O AIEKTPOP UILHOMY
MeXaHu3My (THAPUpPOBAHME, TaJIOTEHUPOBAHUE, T'MIAPOTaloreHupoBaHue, ruaparauus, aeruapuponanue). IlpaBuno MapkoBHukoBa. KapOGokaTuos.
KauectBeHHast peakuusi Ha JBOHHYI cBs3b (peakuus Baruepa). [lonumepuzauus ankeHoB. MoHOMep, MHOJUMEp, JIEMEHTAapHOE 3BEHO, CTENEHb
nogumepusanuu. OkuciaeHue ankeHoB. Bakep-mpouecc. [IpombinuieHHble U 1a0opaTopHble crocoObl mHoiydeHus ankeHoB. IIpaBuno 3aiiuesa.
[Ipumenenue ankeHoB. Ankaauensl. OOmas Gopmyna ankaaueHoB. M3oaupoBaHHble, CONPSKEHHBIE U KyMYJIMpPOBaHHbIE AUEHBI. [lenokanu3aius cBsA3U.
dusnueckue cBONCTBA alKaJueHOB. XMMUYECKHE CBOWCTBA alIKaMEeHOB: peaKIuy MpHcoeInHEHNs (THAPUPOBAHHE, TaJOT€HUPOBAHKE) U TOJIMMEPU3ALIUH.
Pe3onancHelii rubpua. HaTypanbHblil 1 cuHTeTHUeckue Kaydyku. Bynkanuzanus. [Tomyuenue u npumenenue ankagueHoB. Peakuust C. B. JleGenesa.
Ankusbl. O6mas ¢GopMmysia ¥ TOMOJIOTUYECKUH psAJ ankuHOB. M3omepus W HOMEHKIaTypa ajlKuMHOB.Sp-I'mOpuamzanus opOuTaneil atoma yriepoja.
@dusuyecknue CBOICTBA AJIKMHOB. XMUMHYECKHE CBOWCTBAa aJKMHOB: PEAKIMU 3JIEKTPOPUILHOTO MPHUCOEAMHEHUS (TUAPUPOBAHME, TaJIOT€HHPOBAHMUE,
IHJporajoreHupoBanue, rujaparauus). llpaBuno OnbTekoBa. AuneTwunuHuIbl. Jlumepuzanus u Tpumepuszauus anerwieHa. OKHCIIEHHE alIKMHOB
[IEPMAHTaHATOM KaJusg B pa3iauuHbIX ycioBusx. [lomydyenne u npumeHeHue ankuHoOB. llukinoankanel.O6mas ¢opMyia U TOMOJOTHYECKUH psij
LUKJIOAIKaHOB. M30oMepus M HOMEHKJIAaTypa LUKIOAIKaHOB.DU3NYECKHE CBOMCTBA IUKIOAIKAHOB.XMMHYECKHE CBOMCTBA IMKJIOAJIKAHOB: PEaKIMH
MIPUCOEANHEHNS K MAJIBIM [IUKJIaM, pEaKLUY 3aMELEHUs] HOPMaJIbHBIX [IUKJIOB, PEAKIIMU THAPUPOBAHUS U AeruaApupoBanus. [lonyuyeHne HuKI0aakaHOB U3
JUraJoreHaIkaHoB. MeanKo-01noIornyeckoe 3HaYeHne UKI0aIKaHoB. ApeHbl. Kputepun apomMaTuuHoCTH. ApoMaTHueckuil cekcreT. [IpaBuino Xrokkes.
OO6mast ¢GopMyna W TOMOJOTHYECKHH psn apeHoB. Opro-, mapa-, MeTa- Kcwionbl. Du3nyueckwe CBOWCTBa O€H30J1a, €ro TOMOJIOroB. Peakimm
3NIEKTPO(UIIBHOTO 3aMelleHnss OeH30a (TaJloreHupoBaHue, HUTPOBAaHHE, alIKUIIMPOBAHUE). TT- KOMILIEC, G- KOMIUIEKC. Peakiuyu nprucoeJMHeHusl apeHoB.
XUMUYEeCKHEe CBOWCTBa roMoJIoroB OeH3ona. OpUEHTAHTHI MEPBOro M BTOporo poaa. KoHaeHcHpoBaHHBIE W HEKOHIEHCHPOBAHHBIE apOMaTHYECKHe
coeaunenus. [lonyuenue u npuMeHenue apeHos. [IpupoHbie ncToOUHUKY yriaeBoopoaoB. [lpupoansiii ra3z. Hedrs. IlepepaboTka HedTu. JleToHanonHas
cToikocTh OeH3uHa. OkraHoBoe uucio. Pudopmunr. [Ipumenenne HedrenpoaykroB. Buael TBEpaoro tomnusa. ['ajoreHzaMeni€éHHbIE YIII€BOAOPOIbI.
OOmias xapakrepuctuka. Ouznueckre cBOHCTBa. XUMHUECKUE CBOMCTBA TaJlOr€HAIKAHOB (peakUK 3aMELIeHUs U OTIICIUICHHs ). XUMHUYECKHEe CBOMCTBA
raJIOreHAJIKEHOB (pEeaKkIUy TPUCOECTUHEHHs, 3aMELIeHUs M MoJiMMepu3anuu). B3anmHOe BiIMSHME aTOMOB B MOJIEKYJax TajloreH3aMell€HHbIX
yri1eBo0po10B. [IpoayKThl mosmMepu3auy rajJoreH3aMei€HHbIX YIIIeBOI0POI0B: MOJUBUHUIXIOPHI, XJIOPOIIPEHOBBIN KayuyK, MOJIUTETPa(TOPITUIICH.
JleMoHCcTpanuu. ArperaTHOe COCTOSIHHME ajJKaHOB B 3aBUCHMMOCTH OT MOJISIpHOM Macchl (OyTaH, rekcaH, napagun). HecmemmBaemMocTbrekcana ¢ BOJOM,



CpaBHEHHME IUJIOTHOCTH TeKcaHa M BoJbl. PacTBopeHume mnapaduHa B TekcaHe. PacTBopuMocTh B rekcaHe OpomMa U IlepMaHraHatra Kajusl.
BpomupoBanueankanoB. PagukansHoe OpomupoBanuetonyana. Jlaboparopueie onbiThl. 1.ITocTpoeHune mopeneir mosekyn ankaHoB. 2. IloctpoeHue
MoJiesiell MOJIEKyYJT alnkeHOB. 3. CpaBHEHHE CIIOCOOHOCTH K OKUCIICHUIO aJKaHOB U ajdKeHOB. 4. CpaBHEHHE CIOCOOHOCTH K OPOMHUPOBAHMIO TIPU OOBIYHBIX
YCIIOBMSIX aJIKaHOB U @JIKEHOB. 5. JlelicTBHe epMaHraHaTa Kainus Ha 6eH3ou1 u Tosyoll. [lpaktudeckas pabora 3.IlonydeHne 3TuieHa U ONbITH C HUM.
Tema 3. Kucioponocoaeprxaiue opranudeckue coelMHEeHUs

Cnuptel. CoctaB cnuptoB. Kiaccudukanus u HomeHknarypa cuuptoB. dusznueckue cBONCTBA CHMPTOB. MeXMOJIEKYJIIpHbIE BOJOPOIHBIE CBSI3U U UX
BIMSIHUE HA (PU3MYECKHE CBOWCTBA CIHMPTOB. XMMHUECKHE CBOMCTBA: B3aUMOJICHCTBUE CO MIETOYHBIMH METaNIaMH, C TaJIOT€HOBOJOPOaMH, BHYTPH- U
MEXMOJIEKYJIIpHas ~ Jerujparanus, peakuus dTepuduxanuu, okucieHue.llpoctsie u  cnoxsele  >¢upsl.  HomeHknaTypa  mpocThIX
s¢upoB.KomiuiekcooOpazoBaHie MHOTOATOMHBIX CIUPTOB. KauecTBeHHAs peakiysi Ha MHOTOaTOMHbIE CHHPTHL. [lonydeHue W mpuMeHEHHE CIUPTOB.
@enonbl. Knaccudukanus u HomeHkiaTypa ¢eHosnoB. dusnyeckue cBoicTBa (eHona. B3aumHOe BiMsHUE aTOMOB B Mojekyie (eHona. XUMHUYECKHe
CBOWCTBa (B3aMMOJCHCTBUE CO MICTOYHBIMH METAIaMH M CO IIEJI0YaMH, OpOMHUpOBaHHE, HUTPOBAHUE, OKHCICHUE, TuapupoBaHue). OOpasoBaHue
KOMILIEKCHBIX COeMHEeHuN ¢ xaopuaom xene3a (III) — kauectBenHas peakiust Ha (peHonbl. CpaBHEHHE XUMUYECKHUX CBOMCTB OJHOATOMHBIX CIMUPTOB U
¢denona. [Tonyyenne n npumeHenne ¢heHono. bakrepunuanas akTHBHOCTH (heHOIOB. Anblerubpl U KeToHbl. KapOonunbsHble coennnenus. Homenknarypa
U U30MEpHsl alIbAETHI0B U KETOHOB. DU3MUECKUE CBOMCTBA aJIbIETHIOB U KETOHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE KapOOHUIIBHOMN TPYIIIIHI.
CrpoeHne MoJIeKysl albAETUAOB. XUMHUYECKHE CBOMCTBA: PEAKIMH HYKICO(PUIbHOTONPUCOENNHEHUs (TUAaparalus, NPUCOEIWHEHUE K albJeruaam
CIMPTOB, TUAPOCYIb(UTA HATPUsA, IMAHOBOJAOPOJA), BOCCTAHOBJIIEHHE aJbJAETMJIOB M KETOHOB, OKHCJIEHUE albJETHJIOB, IOJUMEpU3alUsl MU
nosnukonaeHcauus. Ilomyaneranu. Auneranu. KadecTBeHHble peakuuu Ha anpieruipl: ¢ rujgpokcugoMm Meau (II), ¢ aMMmuayHbIM pacTBOPOM OKCHJia
cepebpa, ¢ ¢ykcuHcepHUCTON KuciaoToi. [losyueHue anpaeruioB W KeToHOB. [IpuMeHeHHe albleruioB U KETOHOB. AHTHCENTHYECKOE JEHCTBHE
dopmanpaernna. Kapoonossie Kuciotsl. CTpOCHHE MOJIEKYI KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHUIBHOM TPYIIIIHL.
I'omonoruueckue pszapl U obue (opMyiabl KapOOHOBBIX KHUCIOT. Du3MuUecKUe CBOMCTBa KapOOHOBBIX KHCIOT. XHMHMYECKHE CBOWCTBA
MIPEIEIbHBIXOJHOOCHOBHBIX KHCIIOT: PEAKIMH HYKJICO(QUIBHOIO 3aMEIIeHMs], KUCJIOTHbIE CBoMcTBa. MexaHusMm peakuuu sTepupukanuu. Cuna
raJoreH3aMelIéHHbIX KapOOHOBBIX KUCIOT. OCOOEHHOCTh XUMHUUECKUX CBOWCTB MYypaBbUHON KUCIOThI. OCOOEHHOCTH XUMHUYECKUX CBOWCTB MPEIEIbHBIX
JIByXOCHOBHBIX, HEMpPEJEIbHBIX OJHOOCHOBHBIX, APOMATUYECKUX KapOOHOBBIX KHUCIOT. IlomydeHne xkapOOHOBBIX KHCIOT. Baxkueiiiue mpenctaBUTENN
KapOOHOBBIX KHCIIOT: MypaBbMHas, YKCycHasi U OeH3oiiHas. MeaukoOnoiIoruyeckoe 3HaueHHe U MpUMEHEHHEe KapOOHOBBIX KHCIOT. DyHKIHMOHATIbHBIE
MIPOU3BOJIHBIE KapOOHOBBIX KUCIOT. CrokHble 3dupsl. ["anorenanruapuasl. AMuasl. Auruapuasl. Tuosgupsl. [onydenuexnopanruapuaos. PeakiimonHas
CIOCOOHOCTh (PYHKIIMOHATIBHBIX MPOU3BOAHBIX KapOOHOBBIX KUCIOT. KHCIOTHBIN THApON3 CI0XKHBIX 3¢upoB. LllenouHol ruaponu3 cioxHbIX 3PUPOB —
oMbuieHUE. [IpumMeHeHre 1 MeAUKOOUOIOrHYECKOe 3HaYeHHE MPOU3BOJHBIX KapOOHOBBIX KHUCIOT. /leMoHcTpanmu. Peakius M30MponuaoBOro CiupTa
xsiopoBogopoaoM. IllapocrepikHeBble MOJENU MOJIEKYN albJIeruiioB U KeToHOB. OOpa3zoBaHue OMypeTa HpU pa3iokeHUH Mo4eBHHBI. JlaGopaTopHble
ombITEL. 6. [locTpoeHne Moeneit MOJIeKyJ T M30MEPHBIX CITUPTOB. 7. PacTBOPHMOCTE pa3HbIX CIUPTOB B Boje. 8. OkuciaeHue mponaHoia-1 u nmpomnaHomia-2.
9. Peaknus HykineopumnbHoro 3amenieHus cnupra. 10. Oxucnenue cnupra auxpomarom kamus. 11. Momodopmuas peakuums. 12. BzaumopelicTBue
MHOT0aTOMHBIX cupToB ¢ rugpokcugoM meau (II). 13. OGHapyxeHue TIMKOIBHOTO parMeHTa B riunepuHe. 14. PacTBOpuMOCTh M KUCIOTHOOCHOBHBIE
cBoiicTBa (penona. 15. bpomupoBanue ¢penona. 16. Oxucnenue denonon. 17. KauectBennas peaxkius Ha ¢eHonbl. 18. Peakuus «cepeOpsHOro 3epkanay.
19. Oxucnenne ampnerunoB ruapokcuaom menu (II). 20. JucnpomopuwonupoBanue (opmanpaeruaa. 21. KauecTBeHHass peakiusi Ha aidbJCTHUIBI C
¢dbykcuncepuucToit kucnotoil. 22. Monodopmuas peakuus Ha anetoH. 23. [loctpoenne Mojeneil MOJIEKyNl H30MEPHBIX KapOOHOBBIX KHCIOT M CIIOXKHBIX
a¢upoB. 24. CpaBHEHHE PACTBOPUMOCTH KapOOHOBBIX KHCJIOT M HX cojied B Bojae. 25. KHUCIOTHBIE CBOWCTBA YKCYCHOM KHCIOTHIL. 26. Peakius
srepudukanmu. 27. O6HapyXeHHue YKCYCHOM KHUCIOTHI (KauecTBEHHas peaklus Ha aretaT-uoH). 28. CpaBHEHHE CIIOCOOHOCTH K OKHCICHHIO MYPaBbUHOM,
I1aBeJIeBOM M YKCYCHOM kucioT. 29. KayecTBeHHas peakius Ha miaBeneByto kucioty. 30. 'maponus qumerundopmamuna. 31. I'uaponns MoueBuHBL. 32.
OcHoBHbIE CBOWCTBA MOYEBHHBIL. 33. JlesamuHupoBanue ModeBuHbI. 34. I'maponu3 stunanerata. [Ipaktudyeckue pabotsl. 4. Perienue skcnepuMeHTaIbHbBIX
3aga4 no teme ««Cruptel. Denonbl. Anpaeruapl. Ketonsn». 5. [TonydeHue ykCyCHOM KUCITOTHI U U3yYEHUE €€ CBOMCTB.



Tema 4. A3oToconep:kamme opraHuyeckue coequHeHus. I'erepoyHKIIHOHATIbHbBIE COCAMHEHUS

Awmunbl. O0mas popmyna amuHoB. HomeHknatypa amuHoB. [lepBuuHble, BTOpUYHBIC, TPETUUHBIC aMUHBI. DU3HUECKUE U XUMHYECKUE CBOWCTBA aMUHOB.
AnunuH. OcHoOBHbIE cBoiicTBa amMuHOB. Cumia aMMHOB M HUTpocoenuHeHwid. HykineodpwuinbHblie cBolicTBa aMuHOB. JlesamuHupoBanue. Peakuus
OpomHpoBaHUsl aHWUIUHA. Peakuus 3JIeKTpOPMIBHOIO 3aMElleHHs MO0 apoMaTH4YeCKOMY KoJjblly. Peakiusi ropenus amuHoB. OKHCIEHHE aHWIHMHA.
[Tonyuyenue amunoB. Peakius 3ununa. [IpuMenenre u MeIMKo-OMOIOTHYECKOE 3HaUeHHe aMUHOB. bruorennsie aMunbl. ['eTeponuKIMueckue CoeTMHEHUS.
Kapbouukinnyeckue u reTepolukiIndeckue coeauHeHus. Kuciopoaconepskaiiye reTepolUKINYecKUe COeIMHEHUs. A30TCOolepsKallie T'eTepPOLUKIIbL.
dusnuecKkue 1 XUMHUECKUE CBOMCTBA MUpHAMHA U nuppoia. O0Immast XapakTeprCcTHKaA TeTEPOIMKINIECKUX COSAMHEHUH ¢ IByMs U 0oJiee reTepoaToMaMHu.
[Mupumunun. Ilypun. IlpumeHeHue TreTepoOUUKINYECKHX coequHeHuil. [‘erepodyHKUIMOHANBHBIE coenuHeHUs. [IpUHIMIBI  HOMEHKIATYphI
rerepoyHKIMOHATIBHBIX COCAMHEHUH. AMHMHOCTIUPTHI. | 'MAPOKCHKETOHBI W THUAPOKCHAIBACTHIB.. AMUHOKHCIOTHL [IpOTEMHOreHHBIE AMHUHOKHCIIOTHI.
DeHOIOKUCIOTHL. [ 'MIAPOKCUKHUCIOTEI M OKCOKHCIOTHL. [lukim KpeGca.Acummerpudeckuii atroMm yriepona. Onruueckass HU30Mepus. DHAHTHOMEPHI.
[Mpoexun ®umepa. IlpumeHeHne reTepoPyHKIMOHANBHBIX coeAuHeHui. JleMoHcTpanuu. PacTBOpUMOCTh W OCHOBHBIE CBOMCTBAa NUPUIMHA.
KommnekcoobpazoBanue nupuanna. Jlaboparopuslie onbIThl. 35. PacTBOPUMOCTh M KUCIOTHO-OCHOBHBIE CBOMCTBA aHWIMHA. 36. OKucieHne anuinuHa. 37.
bpomupoBanue annnuna. Tema 5. XuMusi IpMPOIHBIX COeAUHEHHU N

Kupsl. Obmas xapakrepuctuka x)upoB. Jlunuasl. KucinoTHeiid coctaB xupoB. [lomnHeHACHIIEHHBIE U HACBIIICHHBIC KUPHBIE KUCIOTHI. Duznueckue
CBOMCTBA XKUpOB. PacTuTenbHbIe W KUBOTHBIE KHUPBL. JIMnonporenHbl. XUMUYECKHE CBOMCTBA XKHUpOB. ['maponus u oMmbuieHHE XUpOB. lIpumenenue
xupoB. Dochomunuasl kierodHbix MeMOpaH. IloBepxHocTHo-akTuBHBIE BemiecTBa (ITAB). TI'munepodochomunuasr (dhocharuauadTaHOIAMUHEI,
docharununxomuubl, Gocharuamicepunsl). Chunrodochommmmasr. Chuaromuenuael. KUIKOCTHO-MO3aUYHAS MOJCIb CTPOCHUS OWOJIOTHYECKUX
MeMOpaH. VYraeBonael. OO6mas ¢opmymna yraeBoaoB. Krnaccudukanus yrieBogoB. buomnonumepsl. Monocaxapunsl. [nmokosza, ¢pykro3a,
pubo3a.nezokcupuodosa. Crepeonszomepusi MonocaxapuaoB. @opmynsl Gumepa. Obpa3zoBanne muKIMIeckux Gopm MoHocaxapuaoB. Popmynsl Xeyopca.
XUMHUYECKHUE CBOMCTBA MOHOCAaxapuaoB (komiuiekcooOpasoBanue ¢ wuoHamu wmenu (II), oOpasoBanue ClOXHBIX 3GUPOB, BOCCTAHOBJICHHE 10
MHOT'OATOMHBIX CIIUPTOB, OKUCIIEHUE IO KUCIOT, OKMCJICHHE MOHOCAXapHIOB C IECTPYKIIMEH YIIIepOHOH 11enH, oOpa3zoBanue rmko3uaoB). ATD u AJ1D.
bpoxenue (cupToBO€, MOJOYHOKUCIIOE, MacissHOKUCIoe). [IpeBpalenns IoKo3bl B OpraHusme (IJIMKOJIU3, TJIMKOTeHe3, MeHT030(hochaTHBIN MyTh).
[Ipumenenune MoHocaxapuaoB. OOmas xapakTepucTuka aucaxapunoB. CTpoeHue nucaxapuioB. Auneranu. ['nmukosuanele cBsa3u. Caxaposa. ManbTo3a.
JlakTo3a. BoccTanaBnuBaromue ¥ HEBOCCTaHABIWBarolue aucaxapuibl. ['maponus aucaxapuaoB. OOmas xapaktepuctuka mnonucaxapunoB. [lomu-D-
TJIIOKONIMpaHo3bl. ['omononucaxapunbl. Amuno3a. AmunonektuH. Kpaxman. ['mukoren. Ilemmronosa. 'maponus nonmucaxapunoB. [exctpun. CroxHbIE
3¢UpBI LEJUTI0NIO3bl C YKCYCHOH M a30THOM kucioTramu. KauecTBeHHBbIE peakIMM Ha KpaxMall M LeJUItoj03y. AMUHOKHCIOTHL. OOImas XapakTepuCTHKa
aMUHOKHCIIOT. brosnornueckoe 3HaueHue aaMUHOKUCIOT. HesamMeHnMble 1 3aMEHMMble AMUHOKUCIOTBI. AMUHOKHUCIIOTH Kak aM()OTepHbIE OpraHUYecKue
coequHeHUsl. XHUMHUYECKHE CBOMCTBA.AMUHOKHUCIOT (peakuuu ¢ KUCIOTaMU U IIeJoYaMH, peakiuuu JTepuduKalud W JIe3aMHUHHPOBAHUS,
nexapOOKCHIMpOBaHUE U TpaHCaMHHMpoBaHHe). KauecTBeHHas peaklivs Ha aMUHOKHUCIIOTHL. Peakiiuu aMUHOKHUCIIOT, 00YCIIOBIEHHbIE JOTIOTHUTEIbHBIMU
¢dbyHKIIMOHaNBHBIMU Tpynmamu. [lentuanas (amunHas) cBsizb. OCHOBHBIE aMHUHOKHUCIOTHI, oOpasyromue Oenku. CrnocoObl MONyueHUs aMHUHOKHCIIOT.
[Ipumenenune amunokucnot. Kanpon. benku. benku xak npupoaubie 6uonoaumMeps! (moaunentuasl). CTpykTypa 0enkoBoi MoseKynnbl. CBOMCTBA OEIKOB.
I'moGynsipusie u GuOpuuapHble Oenku.KuciaoTHo-ocHOBHBIE cBoiicTBa OenkoB. [lenarypanms. Penarypanus. ['miaponus GenkoB. LlBeTHble peakuuun
OenkoB (OmypeToBasi. KCaHTONpPOTeHHOBaAs, peakuus Dosurst). buonorndeckue Gynkmuu O6enkoB. [Ipumenenue OenkoB. HykimenHoBbie KUCIOTHL. Poib
HYKJIEMHOBBIX KHCIIOT B JKU3HEICATEIBHOCTH OpraHu3MoB. JlesokcupubonykiennoBas kucinora (/IHK). PubonyknenmnoBas xucnora (PHK).
Je3okcupubonykieo3uabl. Pubonykineosuasl. Hykineorunpl. HykiaenHoOBbIE KUCIOTHI Kak MOJUHYKJINOTHABL. HykienHOBble OCHOBaHUS (TMMMH, ypaliuil.
LIUTO3MH, aJIeHUH, T'yaHuH). TayroMmepsl, JJakTuMHast U jJakTamHas ¢opmbl. PochonurdupHas cesa3b. Ilepsuunas crpykrypa JHK u PHK. [punuun
KOMIUIEMEHTAapHOCTU. [ uaponu3 nonnuykieoTu10B. [IpuMeHeHne HykJIemHOBBIX KUCIOT. OpraHndeckas XUMUsS — OCHOBA MEIMKO-OMOJIOTMYECKUX HayK.
Oprannyeckas xumusi U usnonorus. ['opmonsl. Dctpaguon. Tectoctepon. Opranudeckas xumus U (apmakonorus. [lennnmumael. Opranuyeckas
xumus u ouoxumus. Hukoruaamua. HukotunoBast kucnora. Hukotun. [lemonctpamuu. 'maponus kpaxmana. Jlabopatopusie onbiThl. 38. OOpa3zoBaHue



KaJIbIIMEBBIX COJIEH HACBIIIEHHBIX BBICIINX KUPHBIX KUCIOT. 39. OOHapykeHue IBOIHOM CBs3u B o1enHOBOU kucinoTe. 40. OOHapykeHHe TBOMHBIX CBsI3eH
B nmuMoHeHe. 41. OOHapy)eHre TIIMKOJIbHOrodpaiieHTa B rioko3e u ¢ppykrose. 42. [Ipoda Tpommepa Ha MmoHocaxapubl. 43. Peakuus CenuBaHoBa Ha
bpyxTo3y. 44. MonenupoBanue mporecca OMOJIOTHYECKOro OKUCIEHHS TIIOKO3bl. 45. OOHapyXeHHe TIMKOJILHOTO ()parMeHTa B JIAKTO3€ U caxapose. 46.
[Ipo6a Tpommepa Ha mucaxapunbl. 47. I'maponus caxaposbl. 48. KauecTBeHHas peakiusi Ha Kpaxman. 49. AMdoTepHbIlE CBOWCTBA aaMHUHOKHCIIOT.
50.Komrmuiekcoobpa3zoBanuea-aMuHokuciaor. 51, JlesaMmuHUpOBaHMEaaMUHOKHUCIOT. 52. KadecTBeHHas peakuus Ha  a-aMHHOKHCIOTHL — 53.
KcanTtonporennoBas peakuus. 54. OOHapyKeHHe MepKanTo-rpyI B 0enke. 55. buyperoBas peaknus. [Ipakruueckue pabotsl. 6. [IpakTudeckas padbora mo
TeMe «YTIIeBOAbl». 7. Pellienne 3KCcepuMeHTaIbHbIX 3a/1a4 110 TeMe «XUMUS IPUPOIHBIX COEAUHEHUI». §. Pelllenne 3KkcriepuMeHTalIbHbIX 3a/1a4.

11 kaacc Tema 1. CTpoeHue BelecTBa

Crpoenne aroma. CoBpeMEHHBIE IIPEICTABICHHAA O CTpoeHuH aroMa. COCTOSIHME JJEKTpoHa B aroMme. KopIyCKyJIsspHO-BOJHOBOW AyallU3M 3JIEKTPOHA.
KBanToBbie uucia. OCHOBHOE W BO30YXAEHHOE cocTosiHue aroma. [IpaBwimo Xynma. Ilopsimok 3amosHEeHus moaypoBHew S-, p-, d- u f-anemeHTOB.
DNEeKTpOHHBIE KOH(PUTypalMu aTOMOB. I3MeHeHne aTOMHOT0 pajinyca B IEpHOAAX U rpymnax nepuoauueckoit cucremsl [. YI. Menneneera. OOpazoBaHue
MOHOB. OHeprus uoHuzanuu. CpoACTBO K 3JIEKTPOHY. DJIEKTPOHHOE CTPOECHHE HOHOB. XuMuueckas cBsa3b. Kpucrtamnmueckue pemérku. OOmue
IIPEJCTABICHUS] O XMMHUYECKON CBA3U. DIEKTPOOTPULIATEIBHOCTh. MeTaiuibl 1 HeMeTa/ulbl. XMMUYECKasl CBsI3b: MOHHAs, METaJUIM4YecKasi, KOBaJECHTHAs.
KoBanentHasmonsipHass U KOBaJIEHTHasl HEMOJspHas cBA3b. [(unonu. DHeprus cBszu. JnuHa cBa3u. MexaHusmbl 00pa3oBaHUsl KOBAJIEHTHOW CBA3U —
OOMEHHBIN U JOHOPHO-aKUEeNnTOpHbIH. Tunsl rubpuanzanuu. OpueHranus rudpuansixopoutaneit. [IpouHocTbkoMILIEC, G- CBSI3U U T- CBsI3U. HeBaneHTHbIe
B3aUMOJCUCTBUS — OPUEHTAUMOHHOE M JUCIEPCUOHHOE. Bonopoanas cBA3b. Kpucraumueckue pemeTku: MOJIEKYJISpPHbIE, aTOMHBIE, HOHHBIE,
MeTaymnueckue. JleMoHcTpauuu. Moaenyu HoOHHbBIX, aTOMHBIX, MOJIEKYJIIPHBIX M METAJUIMYECKUX KPUCTAIUNIMYECKUX PEIIETOK.

Tema 2. OcHOBHBIE 3AKOHOMEPHOCTH NMPOTEKAHMUS PeaKIuii

DIEMEHTBl XUMMUYECKON TepMoguHaMUKU. CaMONpOU3BOJIbHBIE U HECAMOIPOU3BOJIbHBIE PEAKIMH. XUMHUYECKas TEPMOJMHAMUKA. TepMoauHaMu4ecKas
CHUCTEMa — OTKpBITas M 3aKpbITas. DK30TEPMUUYECKHE U 3HJIOTEPMUYECKHE peakuuu. BHYTpeHHss sHeprus. DHTAJIbIUSA U SHTPONUS. DKCTEHCUBHBIE
napameTpsl. VIHTeHCuBHBIE mapaMeTpbl. DHeprus [u0O6ca. DHTanbNuNHBIA M SHTpONUiHBIN (akTopbl. IIpUHIUI SHEPreTHYECKOro COMpPSKEHUS.
OObpaTtumble 1 HEOOpaTUMBbIE peakluu. XUMHUYeckoe paBHoBecue. KoHcTaHTa XxuMuueckoro paBHoBecHs. CMelleHne XMMHUUECKoro paBHoBecus. [IpuHuun
JlelIaTtenbe. 'omeocTas3. DneMEHTbl XUMHUUYECKOM KMHETHKM. MexaHusM peakuuid. DnemeHTapHbId akT. [lapamnensHsle peakuuu. IlocnenoBaTenbHbie
peakuuu. ['omorennsle peakuuu. ['ereporenHsie peakiuu. CKOpOCTh peakluu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. KuHeTHueckue ypaBHEHUS.
Koncranta ckopoctu peakuuu. Ilepron mnomympeBpaiieHus. 3aBUCUMOCTb CKOPOCTH peakiuu oT temmnepaTypsl. [IpaBuno Baut-T'odda. Dueprus
aktuBauuu peakuuu. Karanus. Karanuzaropel. MaruOutopsl. 'omoreHHsiit 1 rereporeHHblil karanu3. Ctexuomerpus. Crexuomerpus. MossipHasi Macca.
Monsipublii 00b€M razoB. KomnyectBo BemiectBa. Monb. OTHOCUTENbHAs IUIOTHOCTh Ta3a MO JApyromy rasy. YpasHeHue MenneneeBa— Kiamneiipona.
Mounsipnass macca cmecu razoB. IlocrosHHas ABoragpo. COOTHOIIEHHS MEXIYy KOJMYECTBAMU BEIECTB B XHMHUYECKUX YypaBHEHHsX. PacTBOpBI.
I'omorenHele UM rereporeHHsle CUCTEMBI. PacTBopel. MoulsspHas KOHLIEHTpalMs pacTBOPEHHOrO BelecTBa. MaccoBas KOHLEHTpaUUspacTBOPEHHOIO
BeulectBa. MaccoBast nomnst. O6bémHast nond. KoadgdunueHnt pacTBopuMocTH. 3aBHCHUMOCTh PAaCTBOPUMOCTH HEKOTOPBIX COJIEH OT TeMIleparyphl.
Hacelimennsiit 1 HeHachleHHbIH pacTBop. ConbBaranus. ConbBarbl. ['uaparel. AkBakomiuiekcsl. PactBopumocts. JlemoncTpanuu. Temnossie 3¢ ¢exTs
IIPU PAaCTBOPEHUM KOHLIEHTPUPOBAHHOW CEPHOW KHCJIOTHI M HUTPATA aMMOHHSA. 3aBUCHMOCTb CKOPOCTH PEaKIMU OT KOHLEHTpAaluud W TEMIEPATYPBI.
Pasnoxxenune nepokcuaa BOIOPOJa B IPUCYTCTBUU KaTaau3aropa.

Tema 3. BemecTBa 1 OCHOBHBIE THIIBI X B3aUMOACHCTBUSA

Knaccudukanust neoprannyeckux BemiecTB u peakumid. Oxcunabl. Kucnotel. OcnoBanus. Comu. OKCHABI KHUCIOTHBIE, OCHOBHBIE, aM(OTepHBIE,
HeconeoOpasywomue. KHUCTOTh KUCTOpoAcOoaepKamme U OecKuciaopogHbie. KHUCIOTHI OJHOOCHOBHBIE W MHOToOoCHOBHbIE. OcHoBanus. [l[émoumn.
HepactBopumbie ocHoBanms. AMdorepubie ocHoBaHus. Coiu cpelaHHE, KUCTbIe, CMEIIaHHbie, ocHOBHbIE. Conu aBoitHbie. Kiaccudukaus peakiuii.



Peakiiuu coeMHEHUs, pa3IokKeHUs, 3aMEIIeHUs, OOMeHa. DIEKTPOIUTHYECKAs AUCconranus. Peakius HeUTpaau3anun. DISKTPOIUTH U HEDIIEKT POIUTEHI.
Teopus SIEKTPONUTHUESCKONW IHCCOIMANIA. MeEXaHU3M D3JIEKTPOIUTHYECKOW aucconanuu. CuibHBIE U cllaOble d7eKTpoHuThl. CTEeNeHh HMOHHM3AIlUU
(muccouuanun). Jluccoumnanusi KUCIOT, OCHOBaHUM, cojied. Peakuus Heitpanusanuu. Peakuun obmena ¢ ydyactuem cojiei. B3aumopeiicTBue cpemHux
CoJIel ¢ KHCIIOTaMH, C OCHOBAaHHUSIMH M MEXIy coOoi. Peakmum ¢ ydactrem Kucibix cosieid. ['mapomm3 comeir. CoBMeCTHBIA THAPOIH3. AMpOTEpHbIE
OKCHIBI H THUAPOKCHUIBL. AMdorepHOCcTh. Peakuuu amdoTepHbIX OKCHAOB B pacmaBe. KomruiekcooOpa3oBanue B paciuiaBax. Peakmuu am@oTepHBIX
OKCHJIOB U THUAPOKCUIOB B pacTBope. Peakiuu coneit MetamioB, oOpa3ymoomux aMm(pOTepHble COSAMHEHUS. 3HAU€HUE KHCIOTHO-OCHOBHBIX PEaKIMi IS
opranmu3ma 4enoBeka. Bomopoansiii mokazarens (pH). bydepnas cucrema. 3Hauenus pH sxuakocTeit opranuzMa deioBeka B HopMe. bydepHbie cucTeMbl
opranusma (TuapokapOoHaTHas, reMoriioomHoBas, (ocdarHas, OenkoBas), WX B3aUMOCBs3b. bydepHas €mkocTb. HapyrieHue KuCIOTHO-OCHOBHOTO
cocTosiHusl. OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. Onektposn3. CreneHb okucinenus. Kiaccupukanus OKHCINTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii BnusHue cpenpl pacTBOpa Ha MPOTEKAHHE OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX peakiuil. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUU C
y4acTUeM JIBYX BOCCTAHOBUTEJIEH WM JIBYX OKHCIUTENEH. DIEKTPOJIN3 PACILIIaBOB U pacTBOPOB cosiel. CTpoeHNEe KOMIUIEKCHBIX coelMHEeHul. JloHOpHO-
aKLENTOPHBI MeXaHH3M OOpa3oBaHMsl KOMIUIEKCHBIX coenuHeHui. lLleHTpanbHblii atoM. BHyTpeHHsis KoopauHanuoHHas cdepa. Jlurannasr:
MOHO/ICHTAaTHbIE, OMIEHTATHBIC, IO ICHTaTHRIC. BHemHsAs KoopauHanmonHas cdepa. [IpaBuna Ha3BaHMS KOMIUIEKCHOW YacTuibl. Ha3BaHus murasoB.
[IpaBuna HomeHknatypsl. IlonusnepHbie KoMmIUleKchl. Makpouukinnueckue komiuiekchl. Koopaunnanumonnoe uyucno. KoHdurypanus KOMILTIEKCHBIX
coennHeHuil. JleMoHcTpanuu. dusmyeckue CBOWCTBA OKCHAOB, KHUCIOT, OCHOBAaHWH, cojed. M3ydeHue 3JIeKTpOIpPOBOJHOCTH pPAcTBOPOB. Peaknus
HehTpanu3anuu. Peakuuu kucneix coseit ¢ Mmetannamu. [lomyuyenue koMruiekcHbIX cosield. Jlaboparopubie onbIThl. 1. CoBMecTHBIN ruaponus. 2. Bnusnue
M3MEHEHHUs TeMIIEpaTypbl Ha CMELEHUE paBHOBecUs ruaponusa. [lpaktuueckue padotsl. 1. ['uaponus coneit. 2. ['mapokcokomIuiekcsl MeTaioB. Tema 4.
Xumus 31emMeHToB (89 4.) buorennsie snementsl. Kiaccudukanus snemeHToB. buorennsie snemeHTsl. OpraHoreHbl. JJIEMEHTHI 3JIEKTPOIUTHOTO (OHA.
Muxkposnementsl. Kitaccndukamnmsi OMoreHHbIX I oprann3Ma 4enoBeka. OOmas xapakTepucTuka s- 31eMeHToB. OOmas XapakTepuCTUKa P-3JICMEHTOB.
MaxkcuManbHble U MHHHMMAJbHBIE 3HAUYEHUS CTENEHEH OKUCICHHsI P-3JEeMEHTOB 2—4-ro MmepuojoB ¢ MpuMepaMu OWHApHBIX coenuHeHuil. OOmas
xapaktepuctuka d-anemMeHToB. CTeneHu OKHUCIEeHUs Ouosiornyecku BaxHbixdanemeHToB. Bopopon u  kucimopoxa. Bogopon. OxuciauTciibHO-
BOCCTAHOBUTEJIbHAS JBOWCTBEHHOCTb Bojiopoda. ['miapuasl MetayuioB. Kucnopoxa. AmnorpomHble MoAM(HUKAIMKA KHCIOPOAA. XUMHUECKHE CBOICTBa
kucnoposa. JlJaboparopHblie criocoObl M MPOMBILIUIEHHBIE CIIOCOOBI MOTYUYEHHUs! KUCI0po1a. XUMUYECKHE CBOMCTBA 030Ha. KauecTBeHHas peakiusi Ha O30H.
Boga u nepokcuza Bogopoja. OKMCINTENBHO-BOCCTAHOBUTENBHAS JBOMCTBEHHOCTD MEPOKCHIAa BOOPoAa. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU C
ydacTHueM IEepOKCHa BOJOpOJa B pa3HbIX cpenax. l'ajmorensl. OOmias XxapakTepucThKa M (U3MYECKHE CBOMCTBA. XMMHUYECKHE CBOICTBAa IajlON€HOB.
JlaGopaTopHble crocoObl MOMYy4YeHHs TajoreHoB. OKHCIHUTEeNbHas CHOCOOHOCTh TajoreHoB. JlucmpomopuuoHupoBaHHe ranoreHoB. dusnueckue u
XMMHUECKHE CBOMCTBA TIajoreHoBoJoposioB. OcoOeHHble CcBOICTBAa (TOPOBOJOPOAHON KHUCHOTHL.. KauecTBeHHBIE peaklMM Ha HOHBI TaJOrEHOB.
Kucnoponconep:xamue COEIMHEHHs TalOT€HOB. XJIOPHOBAaTUCTAas KHUCIOTA. XJIOpPHCTas KUCJIOTa. XJIOpHOBaTas KHCIOTa. XJIOpHAas KHUCIIOTA.
I'unoxnoputel. Xnoputel. Xnopatsl. [lepxnopatsl. [IpumeHeHne rajJoreHoB U UX BaXHEWIIUX coeAuHeHni. Cepa. XapakTepuUCTUKA 3JIEMEHTA U IIPOCTOTO
BemiecTBa. Haxoxenue B mpupoje. dnoraius. AIOTPOIIHbIE MOJU(PHUKAIIUK Cephl: poMOUYecKast cepa, MOHOKJIMHHAs cepa. XMMHUYECKHE CBOICTBA CEpBI.
CepoBomopon. XHMHUECKHE CBOMCTBa cepoBojopoaa. CepoBomOpoaHas KHCIOTAa. XUMHUYECKHE CBOWCTBA CEPOBOAOPOMHONU KHCIOTHIL. CepoBOIOPO/I.
dusnueckue CBOHCTBa cepoBoaoposaa. BoccraHoBUTENbHBIE CBOMCTBA cepoBooposa. KauecTBeHHAs peakiust Ha cepoBoiopol U cyinbpuasl. CtpoeHue
Mouiekynbl okcuaa cepsl (IV). ®dusnueckue cBOICTBa, MOIydeHHE U XUMUYeckHe cBoicTBa okcuaa cepol (IV). CpoiictBa cynbdputoB. KauecTBenHas
peakuus Ha cynbpur-uoH. Ilpumenenue okcuna cepsl (IV) u coneit cepuucroil kuciaotsl. CoeqUHEHUS Cephl CO CTEMEeHbI0 okHciaeHus +6. Oxcua cepul
(VI), ero cpoiictBa. Cepnast kucinota. OKHCIUTENbHbIE CBOWCTBA pa30aBI€HHON M KOHIIEHTPUPOBAHHOW CepHOM KUCIOTHL. [lomyueHne cepHOl KUCIOTHI.
OxucnutensHble cBoWcTBa cynb(aroB. Pasznoxxenue cynbpaToB. OCHOBHBIE AHAJIUTHUECKHE PpEAKIUH, MPUMEHSIONINECS JUIsl OOHapyXKeHus
cepocojepkanux aHuoHoB. [Ipumenenue cynbdaTtoB. A30T u gocdop. OOmas xapakTepucTuka daeMeHTOB VA-rpymnmbl. OU3nYeckne U XUMUYECKHE
cBoiicTBa a3orta. [lomyuenue u npuMeHeHue a3zora. CoeqMHEHHUs a30Ta CO CTENEHbIO OKUCIIEHHS -3. AMMHUAK, €ro (pu3nuecKkue 1 XMMHUYECKHE CBOWCTBA U
npumenenune. Conmu aMMOHUs, UX CBOMCTBA. KadecTBeHHOE ompejeneHne aMMruaka U moHa aMMoHus. CBolicTBa HUTPUAOB. OKCHABI a30Ta. A30THCTas



KHUCJIOTa U HUTPHUTHL. A30THas Kuciota. OKUCIUTEIbHBIC CBOMCTBAa pa30aBICHHOW M KOHLEHTPHUPOBAHHOM a30THOW KUCIOTHL. HuTpaThl, X CBOICTBa.
Paznoxxenne autparoB. [Ipumenenne HuTpatoB. CTpOCHHE U CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX (pochopom. Amrorpornus dpocdopa. Paznuuus B
cBoiicTBax Oernoro u kpacHoro gochopa. Coenunenus docdopa co creneHbro okucienus -3. ®ochuasr metanos. @ochun, ero cBoiicTBa. CoeTuHEHUS
dbocdopa co crenenpro okucienus +3. Oxcuma dochopa (III). Dochopucras kucnora. Coenunenus (ocdopa co creneHpro okucieHus +5. Oxcup
docdopa (V). Dochopnas kuciota, e€ Guandeckue, XUMHIECKUE CBOWCTBA, ony4yeHue, npuMmeHeHue. [Tupodochopnas kucnora. [Tomydaenue docdopa.
lanorenuasr gocdopa (III). I'amorennnbr dhochopa (V). Yraepon u kpeMHHE. XapaKTEpUCTHUKA DJIEMEHTOB. AJIJIOTPONHBIC MOIUM(DHUKAIUUA YriIeposa:
rpadur, ammas, kapOuH, Qymiepensl. CpaBHeHHE (QU3NYECKUX CBOWCTB anmaza u Tpadura. XWMHUECKHE CBOWcTBa TpaduTa, KOKca. Peakiuu
nucrnpornopiuonrpoBanus rpadura. Kapounel. Aunerunenuasl. Oxcup yraeposa (II), ero momydenue, cBoiictBa u npumenenue. Oxcun yriepona (IV), ero
3JIEKTPOHHOE CTPOEHUE, MOJTyYCHHE, CBOMCTBA U MPUMEHEHHE. YTOJIbHAs KUCIOTa U €€ cou — KapOoHaThl, rupokapOonarel. CBoiicTBa KapOOHATOB U
ruspokapOoHaroB. KauecTBeHHas peakuus Ha kapOoHaT-MoH. Kpucramndeckas pemérka KpeMHUs. AoTponust KpeMHus. BzaumoneilictBue kpeMHUs €
IIPOCTBIMU M CJIOXHBIMU BelecTBaMu. OKHUCIIUTENbHBIE U BOCCTAaHOBUTENbHbIE cBoiicTBa. Oxcug kpemHus (IV): HaxoxzaeHue B MpUPOJAE, XUMUYECKUE
cBoiictBa. KpemuueBsle kucnorel. Cunukarsl. Cwinkarens. I'maponus pactBopumbix cuinukatoB. Metamisl IA- u [TA-rpynn. Ilenouynsle meTasuibl.
Kondurypamus aromoB meraisioB [Au IIA-rpynmn. M3MeHeHre MeTaIIMYEeCKUX CBOWCTB IO Tpymie u nepuony. [IpupoaHsie coequHenns MetaiuioB [A- u
[HA-rpynn. ®wusmyeckue cBoiicTBa. XMMHUYECKHE CBOWCTBA: B3aUMOAEHUCTBUE C BOJOH, C KHUCJIOPOJOM U JPYTMMHU IPOCTBIMU BEIECTBAMHU.
[[[énouno3emenbuble MeTauIbl. ['mapuael MeramioB. Amuabl. OKCHABI HIETOYHBIX M IIENOYHO3EMEIbHBIX METAJJIOB, UX CBoilcTBa. ['Mapoxcuabl
IIEJIOYHBIX U IIEIOYHO3EMENbHBIX METAJIOB, UX CcBOMCTBA. Ilepokcuabl 1 HaNEPOKCHIbI IIEJIOYHBIX U IIETOYHO3EMENbHBIX METaNIOB, UX CBOWCTBA U
npumenenue. JKécrtkocte Boapl. OkpaminBaHue miaMeHu voHamu MetamioB IA- u IIA-rpynn. buosnormueckoe 3HaueHHe HaTpus, Kajlusg U MarHusl.
Amomunuii. Haxoxxaenue B mpupoje. DNeKTpoHHas KoHpurypauus aroma. dusnueckue cBOWCTBA. XHMMHUYECKHE CBOMICTBA: B3aHMMOJAEHUCTBHUE C
KHCIIOPOJIOM U JPYTMMH TPOCTBIMM BEIIECTBAMM, BOJOW, pacTBOpaMH COJ€H, paclulaBaMM W pacTBOpamMH IIejoued, NacCUBUPOBaHUE
KOHIIEHTPUPOBAHHBIMU CEPHOM M a30THOM KucioTamu. OKcuJ amoMuHUs. AnoMUHAThL. TeTparuipokcoaatoMuHaThel. B3auMoneicTBre okcuia altoMU HUS
C OKCHJAMHM, TUJpOKCcHIaMH U KapOoHatamMu MetamioB [A- u ITA-rpynmn. ['mapokcua antoMUHMS, €To MOJyuYeHue, CBOICTBA U IPUMEHEHHE. XpoM. XpoM,
HaXO0XXJICHUE B MPHUPOJIE, CTPOCHUE aTOMa, CTEIIEHU OKUCIIEHUs, (U3MUeCcCKue U XUMUYecKne cBoicTBa. [laccuBupoBaHre KOHIEHTPUPOBAHHBIMU CEpPHOU U
a30THOM KHUCJIOTaMH, «uapckod Bojkoiy». Ilpumenenne. Oxcuasl xpoma. Comu  xpoma(Ill). Xpomomas xkucnora. JluxpomoBas KucjioTa.
Xpomartsl. JJuxpomatsl. Conu xpoma (VI). MenukoOuonornueckoe 3HaueHue coenHeHnit xpoma. Coeannenust Mmaprania. CTerneHu OKMCIeHHUs MapraHia.
Oxcupn u runpokeus Mapranua (II). Oxcun mapranna (IV). Manranarel. [lepmanranarel. buosnornueckoe 3nauenne mapranua. JKeneso. Haxoxnaenue B
npupojie. DNEeKTpoHHasi KoHpUrypauus sxenesa. dOusnueckue M XUMHYECKHe CBOMCTBa. IlaccuBHpOBaHHE KOHLIEHTPUPOBAHHBIMH CEpPHOW M a30THOMU
kucnoramu. OKcuibl skene3a. ['napokcuipl sxenesa, ux cpoiictsa u nonydenue. Coequnenus xenesa (1) u sxenesa (I1I). KauecTBenHble peakiiy Ha HOHbI
Fe2+ u Fe3+ . Jlomennsle nporuecchl. deppatsl. XKene3o — 6HoOreHHbIN 31eMeHT. Meauko-01onornyeckoe 3HaueHue xenesza. Meab. Menb, HaXoXIeHHe B
MIPUPOJIE, CTPOEHUE aTOMA, CTENIEHU OKUCIIECHUs, pu3ndeckue u xumuueckue cpoiicta. [Ipumenenue. Oxcua menu (I). Cpennue conu menu (I1). Peakuuu
koMmruiekcooOpazoBanus meau (I). Oxcun meau (II). T'mapoxeun menu (II). KauectBennas peaxius Ha moHbl Cu 2+. Meab — OUOTEHHBINA AJIEMEHT.
Menuko-6uonorudeckoe 3HaueHue meau. Cepedpo. Cepebpo, ¢puznueckue u xumuueckue cBoiictBa. Oxcua cepedpa (I). Peakiuu xommiekcooOpa3zoBaHus
cepedpa (I). Hutpat cepebpa — peaxtus Ha nonsl CI - , Br-, | - . [Ipumenenue cepedpa u ero coeaunenuil. Llunk. Haxoxxaenue B nmpupoje, cTpoeHue
aToMa, CTEeNeHM OKHCIeHHUs, (GU3WYecKue U XUMHueckue cBoicTBa. IllpuMenenue. AmdoTepHOCTh OKCHIAa M TUAPOKCHIA IMHKA. Peakuuun
KOMILIEeKco0Opa3oBaHus LUHKA. LIMHK — MukposnemeHT. Menuko-Ouonornueckoe 3HauyeHue nuHKa. JlemoHcTpanuu. Pasnosxenue HutparoB. OOpasibl
rasioreHoB. [lomydenue ranorenos. JlabopaTtopHsie onbIThL. 3. OKUCIUTEIHHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTH MTEPOKCHIA Bojopoaa. 4. Paznoxenue
MEPOKCH/Ia BOJOPOJa MoJ IeHCTBUEM KaTana3bl. 5. OkucieHne 6poMu- 1 HOAUI-UOHOB. 6. PacTBopuMocTh noza. 7. JAMCIponoplMoOHMpOBaHUEHoa. 8.
JucnponopuuonnpoBanne cepbl. 9.Ilomydenne cepHucto kucnotbl. 10. KuCIOTHO-OCHOBHBIE CBOMCTBAa CEPHUCTOM KHUCIOTBI M €€ cosed. 11.
BoccranoButenbHble CBOMCTBa cepHHCTOW KucIoThl. 12. [lomyuenue cynbdura OGapus (kauecTBeHHas peakuus Ha cyinbdut-uoH). 13. KauectBenHas
peaknus Ha cynbdar-uoH. 14. [Tomydenue xnopuaa ammonus. 15. CoiicTBa xmopuaa ammonus. 16. OKUCITUTETFHO-BOCCTAHOBUTENBHAS IBOMCTBEHHOCTD



HUTPUT-UOHA. 17. OKucIuTeNnbHas CIOCOOHOCTh HUTPAT-WOHA B IIEIOYHOM pactBope. 18. M3yuenue ycrnoBuii oOpazoBanus QocdaToB kambius. 19.
[Tonyuenue yraekucioro rasza. 20. KucaoTHo-0CHOBHBIE CBOMCTBA YrOJIbHOW KUCIIOTHI U €€ coneid. 21. B3auMoseicTBre yroabpHON KHCIOTHI ¢ KapOOHATOM
Kayblus. 22. Pa3pylienue ruipoKCOKOMITJIEKCOB METAJJIOB MO/ IEUCTBHEM YTIieKUCIoro ra3a. 23. CoBMECTHBIN THAPOJIN3 MOHOB aMMOHUSI U CUJIMKAT-
HMOHOB. 24. B3anmojaeiicTBUe yroiabHOMW KUCIOTHI C CUIMKaTOM Hatpus. 25. KayecTBeHHas peakuusi Ha MOH marHus. 26. KadecTBeHHas peakiius Ha MOH
kanpius. 27. KauecTBeHHas peakuus Ha HOH Oapus. 28. PacTBopeHMe aqtOMUHUS B KUCIIOTax U Hienouax. 29. BzaumoneiicTBue TeTparuip oKcoaloMIUHaT-
noHa ¢ nonamu anmomunus. 30. Bzaumonericteue coneit xpoma (II1) ¢ ammuakom u ménousto. 31. Okucnenne coequnenuii xpoma (I1I) B menounoit cpene.
32. U3yueHue paBHOBecHs IuXxpomMaT—xpomar B BogHOW cpexne. 33. Boccranosnenue coeaunenuit xpoma (VI) B kucinoit cpene. 34. Ilomyuenue
ruapokcuaa Mapranma (II) m ero okucnenwe. 35. OkucnurenbHble cBoicTBa okcuaa mapranina (VI). 36. Ilomyuenue ruapokcumoB xenesza. 37.
KauectBeHHnast peakuust Ha voH xene3a Fe2+ . 38. KauecTBeHHble peakuuu Ha uoH sxene3a Fe3+ . 39. OrtHomenue menu k aeiictBuio KucioT. 40.
[Tonyuyenue ruapokcuna u ammuaokoMmiiekca menu (I11). 41. Paspymenne ammunokomiuiekca meau (I1). 42. OxuciauTenpHbIe CITOCOOHOCTH COETUHEHUI
meau (I1). 43. IMonmydenne ammunokomruiekca meau (I) u ero okucnenue. 44. PacTBopeHune MHKA B KUCIIOTaxX U mienodax. 45. O0pa3oBaHue TUAPOKCO- U
aMMHUHOKOMILIeKca IuHKa. [Ipaktuueckue padotsl. 3. [lomyuenue Bomopoaa u kucinopoaa. 4. Cpoiicta ranorenuauonoB. CpoiicTBa uona. 5. CBoiicTBa
ceprl u e¢ coequHeHm. 6. [lomydyenne azora u ammuaka. CBoiicTBa coeMHEHUN a3ota U ¢ochopa. 7. CBOWCTBA COSAMHCHHI YTiepoaa U KpeMHHUs. 8.
N3ydyenne kauecTBeHHBIX peakuuii MOHOB MeTauioB [A- u IIA-rpynm. 9. CsoiictBa amomunus. 10. CsolictBa coequnenuil xpoma. 11. IlonyueHue u
cBolicTBa coenuHennit mapranma. 12. [loayuenue u cBoiicTBa coenuHenuit xkene3a. 13. CoiictBa menu u e€ coenunenuit. 14. CBoWCTBAa IMHKA U €TO
coequHeHmil. 15. Penenne skcriepiMeHTaIbHBIX 3aa4

TemaTnueckoe nuiannposanue 10 kiaace

Ne
/i

Conepsxkanue pasnena AuaakTudeckue equHuibl | OCHOBHBIE — BHIABI  JleATenbHOCTH | [lomaiinee 3aganue

Tema ypoka
YYEHUKA

Tema 1. OcHOBHBIE TEOPETUUECKHE MTOJOKEHHS OpraHu4ecKor Xumu (21 u)

©o U~ W

BocnurareanHsbie 3a1aun:

Bocnuranue yOex1€HHOCTH B TOM, YTO XMMHUSI — MOIIIHBIM HHCTPYMEHT BO3JCHCTBUS Ha OKPYKAIOLIYIO Cpely, U YyBCTBA
OTBETCTBEHHOCTH 3a IPUMEHEHHE MOJIyY€HHbIX 3HaHUN U YMEHUM;

Bocnuranue yoexaeHHOCTH B TOM, UTO IPUMEHEHHE MTOJIyY€HHBIX 3HaHUN U YMEHUI OyaeT HeOXOAMMO B JKHU3HM JUIsl Oe301acHOM
paboThI € BelecTBaMy B Ja00paTopuu, OBITY U Ha MPOU3BO/ICTBE; PEIICHUS IPAKTUUECKUX 3a7a4 B IOBCEITHEBHOM JKU3HH;
MpeNyNpexIeHUs IBIECHUHN, HAHOCSIINX BPE]l 3J0POBBIO YEJIOBEKA M OKPY’KaIoIlel cpesie; MPOBEIECHUs NCCIIEI0BATENbCKUX padoT;
CO3HATEJILHOTO BbIOOpa Mpodeccuu, CBA3aHHON ¢ XUMHEN

Bocnuranue akkypaTHOCTH M BHUMATEIbHOCTH MIPU BBIIOJIHEHUH PadOT C MPUMEHEHHNEM XMMUYECKUX PEaKTHBOB.

Bocnuranue 6epexHOro OTHOIIEHUS K OKPYKaIOLIEH cpee

®opmMupoBaHUe YYBCTBA OTBETTCBEHHOCTH 3a pe3yibTaT y4eOHOro Tpya

BocnuTtanune caMocTosATEIbHOCTH 00y4YatoIInXcs

1/1 ‘ IloBropenne  Kypca ‘ IloBTOpEHNE OCHOBHBIX MOHATHI XUMHUH ‘ XapakTepru3yrT: BaKHEHUIINE KIIACCHI ‘ YYUTh KOHCIIEKT




XUMHH 3a 9 Kiace

HEOPraHWYECKUX BEILIECTB, AaTOMHO-
MOJIEKYJISIPHOE ~ Y4Y€HHE, BellecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpoeHHSs, 00YCIIOBICHHOCTh CBOMCTB
BEIIECTB UX CTPOCHUEM

1/2 | llpenmer Opranuueckue BEILIECTBA [Ipeamer | dator onpeeeHus nousitui | § 1: paznmen 1.1
OpraHUYeCKON XUMHH. | OpraHndecko Xxumuu. Kparkuii ouepk UCTOpUU | «OpraHUYECKHE COCIMHEHUS»,
pa3BUTHs OpraHUYecKOi XUMHUH. MHOTOOOpasue | «oprannyeckast XUMHUSI,
OpraHWYeCcKUX  coeauHeHuil. OpraHuyeckue | «BaJIEHTHOCTHY. OnpenensaroT
BEILIECTBA. JleMoHCTpanuu. Komnekuuu | oprannueckue COEIMHEHUS o
OpPraHMYeCKUX BEIIECTB MW MarepuaioB u | popmynam. CpaBHHBAIOT TMpeAMET
u3Aenuid M3 HHUX.  MoJenau — MOJIEKYJ | OpPraHUYeCKOW W HEOPraHWYecKOou
OpPraHUYECKUX COEAMHEHUN XUMHH. Y CTaHaBIMBAIOT B3aUMOCBS3U
OpPraHMYeCcKOM XUMHUHU B CHUCTEME
€CTECTBEHHbIX HayK M €€ pojb B
JKU3HM ~ oOmiectBa.  [oToBAT W
3aCIyLIIMBAIOT COOOLIEHHUSI Ha TeMY
«cTopuss pa3BUTUS OpPraHUYECKOH
XUMUN)
1/3 | Vrueponublii  ckenet | YIIepOJHbI CKEJIeT MOJEKYJl opraHuveckux | Jlaror ONpeEIeHUs nousituii | § 1: paszgen 1.2
MOJIEKYII BeniecTB. KpaTHble CBSI3M. AUIMKIMYECKHE U | «IBOHHBIE CBSI3W», «TPOMHBIE CBI3N»,
OpPraHUYECKUX LIUKIMYEeCKHEe  coeluHeHus. Mouekynbl ¢ | «kpaTHble cBsi3n». CpaBHUBAIOT: a)
BELIECTB Pa3BETBIEHHBIM U HEPA3BETBIIEHHBIM | Al[UKIMYECKHE u LUKJINYECKHE
YIJIEPOJHBIM  CKelleToM.  HachllmeHHble W | coequHeHus; ©) HaCBIIICHHbIE U
HEHACBIIIECHHBIE COCUHEHUS HEHACBIIICHHBIE COEUHEHUS
1/4 | dyHKIHOHATBHBIC OyHKIMOHAIbHbBIE rpynnsl. | PaccmaTtpuBaroT HekoTopsle | § 1: pa3gen 1.3
IpyHIIbI MoHOo(yHKIIMOHATbHbIE COEMHEHUS. | QYHKIIMOHAIbHbIE TPYIIIIbI u
[NonudyHKMOHATBHBIE COEIMHEHUS. | COOTBETCTBYIOIIUE UM KJIaCChl
I'eTepodyHKIIMOHATIBHBIE COETUHEHUS COEIMHEHU. CpaBHuBaroT
MOHO(YHKIIMOHAJIbHBIE,
O YHKINOHATbHbIE u
reTepoQyHKIIMOHAIbHBIE COSTUHEHUS
1/5 | Teopus ctpoenusi | OCHOBHBIE — TOJIOKEHHsT  Teopuu  cTpoeHus | Pasmuuaror: a) MonekymsipHsle u | § 1: pasnmen 1.4
OpraHNu4YeCKHUX opranumdeckux coenuHennii A. M. BytiepoBa | cTpykTypHBIE (HOPMYIBI; 0) MOJIEKYJIIBI
coenuHeHniit A. M. | ®opMyIUpYIOT OCHOBHBIE TMOJOXEHHUS TEOPUU | BELIECTB c JIMHENHOMN 51
Bbytneposa XUMHYECKOT0 CTpOECHUS OpPraHUYECKUX | pa3BETBJIEHHON YIJIEpOAHON LEMbIO.

COEMHEHUH U NIUTIOCTPUPYIOT UX IPUMEpPaMHU.

CoCTaBIsIOT CTPYKTYpHBIE (HOPMYIIBI
HEKOTOPBIX OpPraHMYECKUX




coenquHeHuil. CpaBHHUBAIOT COCTaB,
CTpOEHHE M CBOWCTBA ATHJIOBOTO
cnupra W JIUMETWIOBOTO  3dupa,
MIPOITUOHOBOTO albJeruaa u
aimioBoro  cnupra.  OOBACHAIOT
MPUYMHBI MHOT000pa3us
OpPraHUYECKUX COEIMHEHMUIA.
DopMyIHPYIOT COOCTBEHHOE
OTHOILIEHHE K JuyHoctu A. M.
Bbytneposa, ero Bkiiaqy B HayKy, pOJH
B UCTOpUU €CTECTBO3HAHUS.
CocraBisioT COKpaIEHHbIE
CTPYKTYpHBIE  (OPMYJIBI  MOJICKYII
YIIEBOI0POIO

1/6

Pemenne 3amau  wm
YIPaXHEHUH 10 TEME
«Teopus CTPOCHUSA
OpPraHUYECKUX
coequHeHuit A. M.
byrtneposa»

Pemenne 3ama4y W ynpaXHEHMH IO TeMme
«Teopust CTpoeHMsI OpPraHUYECKUX COECIUHEHWUU
A. M. bytiiepoBa»

Pemaror 3amaum v yOpakHEHHs 110
TeEME «Teopus CTPOCHMS
OpraHMYeCcKHX coeauHeHud A. M.
byrneposa»

§ l:pazmen 1.1-1.4

17

Ces3u, o0Opazyemsble
aToMaMHu yriepoaa u
BOJIOpOJa

Ces3u, oOpa3yemble aromMamu yriepoga H
BOJOPOJA. I'uOpuanzanms. [lepBuuHbIii,
BTOPUYHBIN, TPETUYHBIM, YETBEPTUYHBIM aTOM
yrinepona. oCpsizb. m-CBsaze. [[nuHa  CBSI3M.
®opma MoJsieKysl 3amuChIBAIOT AJIEKTPOHHYIO H
aNeKTpoHHOrpaduyeckyro  Gopmyny  aTtoma
yriepoja.

VYcTaHaBIMBAIOT COOTBETCTBUE MEXKIY
BAJICHTHBIMH  COCTOSIHMSIMH ~ aToma
yriaepoja M TUIAMH THOpUAN3ALUU
opOuTanei. Onpenenstor
3aBUCUMOCTh MEXTY bopmyn
MOJIEKYJI OPTraHUYECKHX COEIUHEHUIN
U TUIOM TUOpHAM3aLUK OpOHUTaei.
CpaBHMBAIOT TIOHATHUSA «IIEPBUYHBIN
aToM YIJIEpOJia», «BTOPUYHBIA aTOM
yriaepoaay, «TPETUYHBIH aToM
yriaepoaa» U «UYETBEPTUYHBIA aToM
yriepoa. AHaM3UpyoT u
CPaBHHUBAIOT JUTHHBI CBsI3EH,
00pa3yeMbIX YIIepoJIOM U BOJOPOJIOM

§ 2: paznmen 2.1

1/8

Ces3u, obOpazyemsble
aTOMOM KHCJIOpOJa

BajeHTHOCTE W 4YHMCIIO  HENOJEIEHHBIX
JIEKTPOHHBIX nap pu o0pa3oBaHUH
XUMHUYECKUX CBA3EH MEXIY aTOMaMH YIJepoAa
U KHACI0pOJa

3anuchIBaloOT JJIEKTPOHHYIO u
aNeKTpOHHOTrpaduyeckyro  popmyny
aToMa KHCIOpoAa. XapaKTepU3yloT
CBSI3H, o0OpazyemMbie aToOMaMH

§ 2: paznen 2.2




yriepoja u kuciopoga. CpaBHUBAIOT
CBSI3U  yIIIEPOJI—YTJIEPO, JBOWHYIO
cBs3b C=0 u onuHapuyo C—-O

1/9 | Cesa3u, oOpasyembic | BaleHTHOCT, M YHCIIO  HEMOJCIEHHBIX | 3alKMChIBAIOT AJIIEKTPOHHYIO u | §2:pazgen 2.3
aTOMOM a30Ta ANEKTPOHHBIX nap npu o0pa3oBaHHH | 3NEKTpOHHOTpaduueckyo  popmymiy
XMMHMUYECKUX CBSI3€H MEX]y aTOMaMM yrjiepoja | aToMa a30Ta. XapaKTepU3yIT CBS3H,
U a30Ta oOpa3zyemble aTroMaMu yrjiepojga H
asora. PaccmarpuBaror
a30TcoJeprKaIue TPYIIIbL:
amuHorpynny —NH2 u mHutporpynny —
NO2

1/10 | CBsizu, obOpa3syembic OO0muit  0030p XUMHYECKUX CBsi3ed B | 3alMCHIBAIOT AJIEKTPOHHbBIE u | §2:pa3gen 2.4

aTOMaMHU T'aJlOTeHOB MOJIEKYJIax OpraHHYECKUX COCIMHEHHH | 3NeKTpoHHOTpaduueckue  (Hopmybl
BaneHTHOCTP M UYMCIO ~ HENOAENEHHBIX | aTOMOB TaJOr€HOB. XapaKTEpU3yIOT
ANEKTPOHHBIX nap npu o0pa3oBaHUH | CBSI3H, o0Opa3yemble aToMaMu
XUMHUYECKHUX CBSI3€H MEXJy aroMaMH yriepoja | yriepoja u rajgoreHoB. CpaBHHUBAIOT
W TajoreHoB. BaJeHTHOCTP W YHUCIO | BAJIGHTHOCTh U YHCIO HEMOJEIEHHBIX
HEMOJENEHHBIX ~ DJJEKTPOHHBIX  Map  TPH | DJIEKTPOHHBIX Map MPH 0O0pa3oOBaHHUH
00pa30oBaHNKM XUMHYECKHX CBS3€H HEKOTOPHIMHU | XUMHUYECKUX  CBsI3e  HEKOTOPBIMU
JIPYTUMH 3JIEMEHTaMU JPpYTUMHU AJIEMEHTaMHU.
VY cTaHaBIMBAaIOT COOTBETCTBUE MEXKITY
dbopMynoil BemiecTBa M YHUCIOM O-

CBA3EH B €0 MOJIEKYJIE

1/11 | IlpakTuyeckas pabdora | KoHcTpyupoBaHue mapoctepkHeBbix Mojeneil | KoncTpyupyrot IapOCTEPKHEBBIE
1 «KonctpynpoBanue MOJIEKYJI OPraHUYECKUX COETUHEHUI MOJEIN  MOJIEKYJ  OpPraHHYECKUX
IapOCTEPKHEBBIX BElIeCT
MoZeIIen MOJIEKYII
OpPraHUYECKUX
COEIUHEHUIN»

1/12 | Pemenne 3amau 1o | Pemenne 3amay  mo  Teme  «OcHoBHBIE | Pemaror 3amaun mo teme «OcHOBHBIC | § 2: pazmensl 2.1—
TeEMeE «OCHOBHBIE | TEOPETUYECKUE  TIOJIOKEHUS  OPraHUYECKOH | TEOPETHYECKHE noJjoxenus | 2.4
TEOPETUYECKHE XUMUI» OpraHUYECKON XUMHUN»

I0JIOKEHHUS
OpraHNu4eCcKou
XUMHUI)

1/13 | Ilonsitue o | Mexanm3M peaknuu. OJIeMEHTapHbId  akT. | JlaroT onpeaeneHus noustui | § 3: pasgen 3.1 43

MexaHusme peakuun | [Ipocteie u cnoxnble peakuuu. llepexogHoe | «MexaHU3M peakuum», | XUMUYECKOU
COCTOSIHHE B X0OJI€ «QJIEMEHTapHbI  akT». (CpaBHUBAIOT | pEaKIUH




IOpOCTbIE W CIIOKHBIE  PEaKUUH. | XUMHUECKOU
XapakTepusyroT MEePEeXO/IHOE | peaKInH
COCTOSIHUE B XOJI€
1/14 | Tomonutrueckuit  u | Pagukai. ['omonuTuueckuit u | [Jaror onpeJiereHue nousitus | § 3: pazgen 3.2
reTepOIUTUUECKHI reTepOIMTUUECKHM CIIOCOOBI pa3pbiBa CBSA3U «paguKam. CpaBHuBaiot
CHIOCOOBI pa3pbiBa TOMOJIMTUYECKUIN "
CBSI3U reTepOIUTUYECKUI CIIOCOOBI pa3phiBa
CBSI3U
1/15 | Hykneodwuisl u | Hykneodwusr. DneKTpODUIIBI. CyOcTtpar. | XapakTepHu3yrT gactuisl | § 3: pa3nen 3.3
AIIEKTPODUITBI Pearent Paznmnyaror TOHATHS «CyOCTpar» H | HYKJICO(QHIIBI U JIEKTPOPHIIBI
«peareHT».
1/16 | DnexTpoHHbBIE DNEeKTPOHOI0HOPHI. DneKTpoHoaKUEenTopsl. | OOBACHIIOT nposisienue | § 3: paznen 3.4
-17 | addexTs NunyktuBablii 3 dexT (MOT0XKUTENbHBIM U | 3eKTPOHHBIX 3 dexToB. CpaBHUBAIOT
orpunarenbHbiid).  Conpsok€HHass — CHCTEMa. | MOHSTUS — <«QJIEKTPOHOMOHOPBD» U
Me3zomepubiii  3gdexr.  DYHKIHMOHANBHBIE | «3JIEKTPOHOAKIIEITOPHI»
3aMECTUTENIM,  BBI3BIBAIOIIME  ME30MEpHBIN | XapaKTepus3yrT IIPUMEPBHI
s ekt MOJIOKUTEIBHOTO WMHAYKTUBHOTO U
OTPHIIATEIBHOTO WHIYKTUBHBIX
ahdexToB u MIPUBOJIAT
COOTBETCTBYIOIIME TpuMepsl. Jlarot
OIpeNeNIeHUs TIOHATUI
«UHIYKTUBHBIN s dexTy,
«ME30MEpHBIN b ek,
«(YHKIIMOHAIIEHBIE 3aMECTHTEIH,
BBI3BIBAIONINE ME30MEPHBIN 3 PexT»
1/18 | Knaccudukarmu Peakuun 3aMelIeHus, npucoeauHenus, | Jator ornpezeneHus nousituii | § 3: pasgen 3.5 44
peaxkuui B | OTIIEIUICHHs.  Peakium  3IEKTPOPHIBHOTO | «peaKiuu PUCOETUHEHUSY,
OpPTaHUYECKON XMMHU | 3aMEUICHHUS. Peaknun HYKJICO(DHUITBHOTO | «pEaKIMH OTHICTICHUS», «PEaKIHH
3aMelIeHusl. 3aMeIIECHUS», «peaxuu
M30MEpHU3AIII, «peaKIuu
ANIEKTPO(UIBHOTO 3aMeIEeHUS»,
Peakmuu paauKaIbHOTO
MPUCOETUHEHUSI. Peakuun
AIIEKTPOUIBHOTO  TIPUCOCAMHEHUSI.
Peakuuu HYKJICO(DUIBHOTO
MPHUCOCTUHECHNSI. I'mnopuposanue.
HerunpupoBaHnue. I'mpoparanus.
Herunparanusi. ["anorenupoBanue.




JeraorenupoBaHue.
I'mpaporanorenupoBaHue.
JerunaporanorenupoBanue. I'naponus

«peaKIuu HYKJIICO(DUITBHOTO
3aMEIICHUS, «peaKIuu
paIuKaIbHOTO NIPUCOCTMHECHUS,
«peaKiuu AIIEKTPOPUIBHOTO
MIPUCOCTUHCHUS, «peaKIuu
HYKJICOUIHHOTO  MPUCOSAMHCHHUSD.
XapakTepu3yroT: a) TPUHITATT
KJIacCU(UKALIUN XUMHUYECKHX
peakuii B OPraHUYECKOW XHMHUH; 0)
peakuuu OKUCIICHUS u
BOCCTaHOBJICHHUS C y4acTHEeM

OpraHN4YCCKUX BCIICCTB. OHpCZIGJI?IIOT
TUII PCaKOHH 110 CXEMC pPCAKIUHU.

CpaBHUBAIOT: a) peakuuu
raJOreHUPOBaHUS u
JETaJIOTCHUPOBaHUs; 0)  peakiuu
THIPOTaJIOTCHUPOBAHUS u
JETUAPOTAIOTCHUPOBAHUS, B)
peakuun THJIPUPOBAHUS u
JeTUAPUPOBAHIIS, r) peaknuu

ruaparaliui MW JeruJgparaluvu; ,Z[)
PCaKIMU TUAPOJIN3a U THApaTalnun

1/19 | BemmosnHeHue Beimmonnenue ympaxuenuit «Knaccudukanuu | BeimonHstoT YIpaXHEHUS Ha | § 3: pasmensr 3.1—
yIpaKHEHUN peaknuii B OpraHun4eCcKOi XUMHUM» ONpeNeieHne  TUTIOB  XHUMHUYecKoi | 3.5
«Knaccudukanum peaxkuuu.
peakuuii B
OpraHu4eCKOn
XUMUI

1/20 | IlpakTuyeckas pabora ITpoBOAST XMMHMUECKUN SKCIIEPUMEHT
2 «Omnpexnenenue mo OOHapyXeHWI0  yriepojga |
BOAOpPOJA, yIiieposa u BOJOPOJa B OPraHMYECKHUX BEIIECTBAX
xJjiopa B C COOIIOIEHUEM MpaBUI 45
OpPraHUYECKUX OpraHMYECKHUX COEIUHEHUSIX)»
COETMHEHUSIX TEXHHUKHU 0€30MacHOCTH, HAOIIOJA0T U

OITMCBhIBAIOT €ro. q)I/IKCI/Ipy}OT




pe3ynbTaThl HaO0II0IeHU ] u
(bopMyIUpPYIOT BBIBOJBI HA UX OCHOBE
MOJIYYCHHBIX JaHHBIX

1/21

KonrponsHast pabora
1 mo Teme «OCHOBHEIE
TEOPETHUECKUE
MOJIOYKEHUS
OpraHu4eCcKOn
XAMUH

Brinonusaror 3agaHusl 0 TEME
«OCHOBHEBIE TEOPETUYECKUE
MOJIOKEHUSL OPTaHUYECKOU XUMUU»

o ok~ w

Tema 2. YrieBoaopoibl (544)
BocnuraTtesbHbIE 3a1a4n:

Bocnuranue yOexIeHHOCTH B TOM, YTO XMMHUSI — MOIIHBIH HHCTPYMEHT BO3JICHCTBHUS Ha OKPY)KAIOIIYIO CPE/y, H YyBCTBA
OTBETCTBCHHOCTH 32 MPUMEHEHUE MOJTyYCHHBIX 3HAHUI U YMCHHIA;

Bocnuranue yoexaeHHOCTH B TOM, UTO IPUMEHEHHE MTOJIyY€HHBIX 3HaHUN U YMEHUI OyzaeT HeOX0AUMO B JKU3HM JUIsl Oe3011acHOM
paboTHI € BemecTBaMu B 1aboparopuu, OBITY U Ha MPOW3BOJICTBE; PEIICHUS IPAKTHYECKUX 3a1a49 B TIOBCETHEBHOM JKU3HH;
MPEIYIPEXKTCHUS SIBICHUHN, HAHOCSIINX BPEJI 3J0POBBIO YEIIOBEKA U OKPYIKAIOIICH Cpefie; MPOBEACHHUS UCCIIeI0BATEIbCKIX PadoT;
CO3HATEILHOTO BBIOOpA MPOQECCHH, CBI3aHHON C XUMHUEH

BocnuTanne akkypaTHOCTH U BHUMATEIbHOCTH MIPH BBHITIOTHEHUH pa0dOT C MPUMEHEHHNEM XUMUYECKIX PEaKTHBOB.

BocnuTtanne 6epexHOro OTHOILIEHHS K OKpYKalolel cpefie

dopMHUpoOBaHUE YYBCTBA OTBETTCBEHHOCTH 3a Pe3yabTaT yueOHOTo Tpy/ia

BocnuTtanue caMoCTOSTENHHOCTH 00yYarOIINXCs

1/22

Crpoenue ankanoB | O6mas ¢opMyna ©  TOMOJOTMYECKHH DA
ankaHoB. sp 3 -['nbpunuzanus. KauecTBeHHBIN U
KOJIMYECTBEHHBIM COCTaB MOJIEKYJ aJKaHOB.
N3omepus 51 HOMEHKJIaTypa aJIKaHOB.
JIaGoparopusiii onbIT. 1. IlocTpoenue moneneit
MOJIeKyN ankaHoB J[aioT ompezeneHus: MOHATUI
«IIpeeIbHbIE YIJ1€BOJIOPO/IBI, «aJIKaHbI»,
«TOMOJIOTHYECKUI paay, «TOMOJIOTH,

«paduKajib».

Onpenenstor NPUHAJIEKHOCTh
BEUIECTB K Kjaccy ajKaHOB IO
MOJIEKYJIAPHON u CTPYKTYPHOU
dbopmyne. Paznuyaror TOMONOTH U
nzomepbl. COCTaBISIFOT CTPYKTYpPHBIE
dbopMyIBI  HM30MEpPOB  YKa3aHHOTO
coctaBa. Has3piBaloT  aJKaHbl IO
HOMEHKJIaType HIOITAK.
XapakTepu3yroT 0COOEHHOCTH
CTPOEHUS AJIKAHOB

§ 4: paznen 4.1

2/23

duznueckue U | Pusnyecke CBONMCTBAa aJIKaHOB. MexXaHu3M

XUMHNYECKHUEC

pajUKaJIbHOTO 3aMelleHus. XJIOpUPOBaHHE U

Xapakrepusytor: 1)
CBOIICTBa aJKaHOB; 2)

buznyeckue
0COOEHHOCTH

§ 4: paznen




CBOMCTBA aJIKAaHOB

OpomupoBaHue ankaHoB. Mertanencusi. Peakmus

CTPOCHUS aAJKaHOB; 3) XHUMHYECKHE

Konoganoga. HerunpupoBanne AJIKAHOB. | CBOMCTBA AJKaHOB (peakiuu
N3omepusanus AJIKAHOB. Kpekunr. | 3amenienus, raJIoreHUpPOBaHUE,
Karanutuueckoe  okuciieHHE€ W TOpPEHHE | ACTHAPUPOBAHUE TOPEHUE, MHPOJIU3,
AJIKAHOB. JlemoHCTpanuu. ArperaTHoe | KpEeKHHT, n30MepU3aLys); 4)
COCTOSIHME  aJKaHOB B  3aBUCMMOCTH  OT | MEXaHU3M  CBOOOJHOPAAUKAIBHOTO
MOJISIpHOM Macchl (OyTaH, rekcaH, mapa(uH). | TAJIOTEHUPOBaHMS — ankaHoB. JlaroT
HecmemmBaeMocTh rekcaHa ¢ BOJOW, CpaBHEHHUE | XapaKTEPUCTUKY MeXaHHu3Ma
IUVIOTHOCTH Te€KcaHa U BoAbl. PacTBopeHHE | paJuKaIbHOIO 3aMeLICHUS.
napaduna B rekcane. PactBopumocts B rekcane | COCTaBIAIOT  ypaBHEHHUS  peakuui,
OpoMa M mepMmaHraHara Kaius. bpoMupoBaHUE | XapaKTEepPHU3YIOIIUX M3y4eHHbIE
QJIKAaHOB XMMHUYECKHE CBOICTBA aJIKaHOB
3/24 | UnpuBuayaibHbIC KonBepcust merana. Cunrtes-raz. YactuuHoe | XapakTepus3yrOT UHauBHAYanbHBIE | § 4: pa3nen 4.4
CBOICTBa MeTaHa OKHCJIEHHE METaHa CBOIiCTBa  MeTaHa. CocraBisoT
YpPaBHEHUSA peakuuid,
XapaKkTepU3yIOIIUX U3YYEHHBIE
XUMUYECKHE CBOMCTBA METAHA
4/25 | Monyuenue ankanoB | [lomyueHwe  ankaHoB:  peakius  Biopma, | XapakTepu3yoT: 1) onekrponus | § 4 4.5
CocTaBngOT ypaBHEHHUS peakuuid, § 4: pasaen | KOHIEHTPUPOBAHHBIX pacTBOpOB
47 nexapOOKCHUIIMPOBAHHE COJEH YKCYCHOH | coiei  KapOOHOBBIX  KHUCIOT U
KHUCIOTHI, peakuus KonbOe xapakTepu3yroliuX | IIEJOYHBIX  METalUIOB (peaxmus
nabopaTtopHble M NpoMblIIeHHbIe crocoObl | Konbsbe); 2) nexapOokcuiampoBaHuE
MOJTyYEeHHUs AJIKAHOB. coJiel YKCYCHON KUCIIOTBI
5/26 | [Ipumenenue [Ipumenenue ankanoB. IlumeBsie mo0aBku | [JleMOHCTpUpyrOT mpe3eHTaruu 1o | § 4: pazaen 4.6
aJIKaHOB E905, E943, E943, E944 Xapakrepusywor | TeMe  «Ankanb»,  «l[Ipumenenue
MPUMEHEHHE AIKAHOB. AJIKaHOBY. PaGorarot c
JIOTIOJIHUTEILHOM JINTEpaTypOil
6/27 | Pemrenue 3amau 1o | Perenue 3amad mo reme «AJTKaHbI» Pematot 3agaun 1o teme «AJKaHbD) § 4: pazmensr 4.1—
TeMe «AJIKaHbD» 4.6
7-8 CtpoeHue alKeHOB O6mass dopmyna u romosorudeckuid pspa | daror ompeeIeHus noHsTu | § 5: pazgen 5.
/28- aJIKEHOB. sp 2 -I'ubpunuzanus. | «aJKeHbl», «TOMOJOTMYECKUN ps».
29 [IpocTpancTBeHHbIE H30MeEpHI (cTepeon3oMephl). | Onpenensror MPUHA/IEKHOCTD
[Muc-u3omepsl. TpaHc-u30MepHI. | BEIECTB K  KJIAcCy aJKEHOB IO
Henacpiennslit paguKan BUHWI. | MOJIEKYJISIPHOU 51 CTPYKTYPHOU
Howmenknarypa ankenoB. JlabopaTopHblii onbIT. | popmyne.  Pasnuyaior  romosnoru,
2. Iloctpoenue H30MEpBHI, IIPOCTPAHCTBEHHBIE
u3oMepbl. COCTaBISIOT CTPYKTYpHBIE
GbopMyIBI  HM30MEpPOB  YKA3aHHOTO




cocTtaBa. HaspiBaloT ajJKeHBI  IIO
HOMEHKJIaType HIOITAK.
XapakTepusyroT 0COOEHHOCTHU
CTPOCHUS AJIKEHOB. O0600marT
3HaHWS W JIENAOT  BBIBOJABI O
3aKOHOMEPHOCTSIX CTPOCHUS n

XapakTepe W3MEHEHHUS (U3HUECKUX
CBOWCTB B T'OMOJIOTHYECKOM PsIIy
QIKCHOB

9- ®duznyeckue u | dusnyeckue cBoiicTBa alkeHOB. TpuroHambHoe | XapakTepm3yroT: 1)  dwusuueckue | § 5: pa3zgenst 5.2, 5.3
10/30 | xumuueckue CTPOCHHE QJIKCHOB. [ MApOTajoreHNpOBaHUE. | CBOWCTBA AalKEHOB; 2) OCOOEHHOCTH
-31 CBOMCTBA aJIKEHOB Kapb6okatuoH. lamorenupoBaHue. | CTpOCHHSI AJIKEHOB; 3) XUMHUYECKHE
NuayunpoBaHHblil  IUIONb. BununanbHbIl | cBOIICTBA aJIKCHOB (peakiuu
quraiioreHasikad. KauyecTBeHHas peakuusi Ha | IPUCOEIUHEHMs, TallOT€HUPOBAHUE,
AJIKCHBI. I'mpparanus. Perenepanus | rugporanoreHupoBaHue,
KaTaJll3aTopa. [IpaBuno MapkOBHHMKOBA. | JETHIPOTraJOr€HUPOBAHUE;
I'mppupoBanue. JeruapupoBanue. | noinuMepu3anus); 4) MEXaHU3M
[Honumepuzanus AJIKEHOB. Monowmepsl. | ruApatauuu  ankeHoB. [Ipumenstor
[Tonumepsl. DnemeHTapHoe 3BeHO. CTeneHb | IPaBUIIO MapkoBHHKOBA.
MOJIMMEPU3AITUH. Peakuus Baruepa. | PaccmaTtpuBatoT pauKAIBHBIA
OKHCIUTENbHOE pAacIeIUIeHHe JBOWHOM CBSA3H. | MEXaHU3M MOJIUMEPU3ALTIH.
ONoKCUBI. Oxucnenue ATUJIEHA 70 | CocTaBnsilOT ~ ypaBHEHUs  peaKIui,
areTanpAeruia. XapaKTEePU3YIOLIUX M3y4YEHHBIE
XUMUYECKHE CBOMCTBA alKeHOB. JlatoT
orpeziesieHue MOHITUH «KauyeCTBEHHAsI
peakumsi»,  «peakuuss  Baruepay.
PaccraBnsitor koa¢p¢punuentsr B OBP
C TIOMOIIBIO METOJA DJIEKTPOHHOTO
OanaHca, TOKa3blBasi OKHUCIUTEIbHOE
pacIIEIUICHUE IBOMHOM CBSI3U
11/32 | Ilonyuenue u | [lonydyenue  ajakeHOB:  JerajoreHHpoBaHUE | XapaKTepHU3ylOT NPOMBINUICHHbIE U | § 5: pa3zmen 5.5
npUMeHeHUe aIKeHO08 | TUTAIOTeHAIKaHOB, JETHAPOraJJOTeHUPOBaHUE | TJAOOpaTOpHBIE CHOCOOBI MOJTYYEeHHUs
raJlor€HaJKaHOB,  JErujApaTalus  CHOUPTOB, | aKeHOB. (COCTaBIAIOT  ypaBHEHHUS
TEPMUYECKUI KpPEKUHT, JETUAPUPOBAHUE | PEAKIIHi, XapaKTepU3YIOLIUX
AJIKaHOB, JIEraJJOTeHUPOBAHUE | OCHOBHBIE  CIIOCOOBI  TOJYYEHHUS
JUTAJIOT€HAIKAaHOB,  JIETUPOTaJIOT€HUPOBAHUE | AJIKEHOB. DopMyTUPYIOT u
raJIOT€HAIKAHOB. [TpaBumno 3aiinieBa. | MPUMEHSIOT MIPaBUIIO 3aiinena.
[IpuMeHeHne anKeHoB XapakTepusyrT OCHOBHBIE




HaIlpaBJICHUA UCIIOJIb30BAHUS AJIKCHOB

12- Pewenue 3a0au u | Pemenue 3amad ¥ ynpaxHeHUH 1o TeMe O6obmator u  cucreMaTH3upyor | 5.1—5.5
13/33 | ynpaoicnenuii ceemenus § 5: 50 36 mo Teme
-34 «AJIKaHBI. AJIKEHBD) «AJKaHBI.
AnkeHbl» 00 ajkaHax M alKeHax, a
TaKKe KOHKPETU3UPYIOT HX IpHU
pelieHus 3a1a4 pa3zelsl
14/35 | Ionyuenue u | [lonyueHue  ajKeHOB:  JerajoreHupoBaHue | XapaKTEpHU3YIOT MPOMBILUICHHBIE | | § 5: pa3nen 5.5
pUMEHEHHE JUTaJOreHAIKaHOB,  JECTUAPOTaJIOreHUPOBAHUE | JIAOOPATOPHBIE CIOCOOBI TOTYYEHUS
QJIKEHOB raJlOTeHaJKaHOB,  JETHJApaTanmusi  CIHUPTOB, | amkeHoB. COCTaBIAIOT  ypaBHEHUs
TEPMHUUECKUN KPEKUHT, JNETUIPUPOBAHUE | pEaKLIU, XapaKTEePU3YIOIINX
AJIKaHOB, JIETJIOTEHUPOBAHKUE | OCHOBHBIE ~ CIIOCOOBI  IOJTyYSHHS
JUTaJOTEHAIIKAHOB,  JETUAPOTaJIOreHUPOBAHUE | AIKEHOB. DopMyTUPYIOT u
raJIOreHaJIKaHOB. [IpaBuno 3aiinieBa. | MPUMEHSIOT MIPaBUIIO 3aiinesa.
[IpumeHeHue anKeHOB XapakTepusyroT OCHOBHBIE
HaIpaBJICHUS MCIIOJIb30BaHMSI AJIKCHOB
15- Pemenne 3amau wu | Pemenwe 3agau u  ynpaxHeHuid mno Teme | O600mamT W cHUCTeMaTu3upymwoT | § 5: paszmenst S5.1—
16/36 | ympaxHeHwuit 1o | «AJKaHbl. AJKEHBD» cBelieHus 00 ajkaHax W alkeHax, a | 5.5
-37 TemMe «AJIKaHBI. TakKe KOHKPETH3UPYIOT UX IpHU
AJKEHBD) peleHus 3a1a4d
17/38 | Ipaktudeckast [IpoBojsaT xXuMHMueckue HKcnepuMeHTbl 1o | HabmogaroT CaMOCTOSITEITbHO
pabora 3 | MOMyYeHHI0 ATHIICHA C COOJIOJCHWEM IMPAaBHJ | IPOBOJAMMEIE  OTBITHI, 3alHUCHIBAIOT
«[Tomyuenue TEXHUKH  Oe30macHOCTH Tpu  paboTe ¢ | COOTBETCTBYIOIIHE ypaBHEHHUS
STHIJIEHA» 1a00paTOpHBIM 00opyoBaHuEM u | peakuuii. @OUKCUPYIOT pPE3yIbTAThI
HarpeBaTeNbHBIMU TNpuOOpamMu, a Takke 51 | HabmoaeHMi u dhopMynupyroT
XUMAYECKUMH  pPEaKTHBaMH. ODKOHOMHO ¥ | BBIBOJBI HA X OCHOB
9KOJIOTHYECKH  TpaMOTHO  oOpamjalores ¢
XUMHAYECKHMHU PEAKTUBAMH.
18/39 | Ctpoenue u | O0mas ¢opmyna ankanueHos. M3omupoBanssle, | CpaBHUBAIOT noHATys | § 6: paznenst 6.1, 6.
buznveckne CONIPSDKEHHBIE,  KyMYJHPOBaHHBIE  JHCHBI. | «M30JMPOBAHHBIC TIICHBI»,
CBOMCTBA Jenoxkanusauust cBsizu. POU3HYECKHE CBOWCTBA | «CONPSKEHHBIE JHUEHBDY,
AITKaTNCHOB aITKaICHOB «KYMYJIHPOBaHHBIC TTICHBI.
[TpuBoasT MIPUMEPHI bopmyn
QIKaUCHOB M JIAIOT WM Ha3BaHUSI.
JlatoT XapaKTepUCTHKY (PUINIECKUM
CBOMCTBaAM aJIKaANEHOB
19/40 | Xumuueckue [Ipucoenunenue rajioreHoB u | XapaKkTepu3yroT xumuueckue | § 6: paznen 6.3
CBOMCTBA raJIOTeHOBOJIOPOJIOB K QJIKaTUCHAM. | CBOMCTBA CONPSDKEHHBIX aJKaJIMEHOB.




aJIKaJMEHOB Pe3onancHsiif rubpuz. Peakius nmonmmmepu3zauun | OTMedaror 0COOEHHOCTH ux
ANKaJUEHOB XUMHUYECKOro noseseHusi. OObICHSIOT
MEXaHU3Mbl PEAKIUN MPUCOCAUHEHUS
Y NOJINMEpU3aIIU
20/41 | IonyuecHwue u HarypanbHplii M CHHTETHYECKME KaydyKH | YCTaHaBJIMBAIOT 3aBUCUMOCTH | § 6: pazaensl 6.4, 6.5
[IPUMEHEHUE HarypanbHblli M CHHTETUYECKHE KAy4YyKHU. | CBOMCTB aJIKaJIMeHOB u ux
aJKaJUEeHOB Bynkanuzanus. [Tonyuenue aJIKaJIMeHOB. | IpUMeHeHus. ['pynmoBas  paboTa.
Peakumst Jlebenena CpaBHUBAIOT CBOMCTBA HATypajIbHOTO
U CUHTETUYECKUX KaydyKoB. ['OTOBST
U NOPEACTABISIOT NPE3CHTAlWUd Ha
temy «Bxmag C. B. Jlebenera B
MOJIy4YEeHUE CUHTETUYECKOTO KayuyKa
21/42 | Pemenue 3agau | Pemenune 3amau «AJKagueHb» O600malT ©  cuUcTeMaTus3upymworT | § 6: paszmenst 6.1—
«AJKaIueHbBI» CBEIICHUS 0 JIMEHOBEIX | 6.5
YTJIEBOJAOPOAX, a TaKxXe
KOHKPETH3UPYIOT WX TMPU pEUICHUU
3a/1a4
22/43 | CtpoeHue ankuHOB. | DU3WYECKHE CBOMCTBA  aIKUHOB  AJIKHHBI | DOPMYTHUPYIOT BBIBO/IbI o |§ 7:pa3nenst 7.1, 7.2
(aueTuneHoBbBIE YIJIEBOJIOPO/IbI). OO01ras | 3aKOHOMEPHOCTSIX CTPOEHUS
dopmyna. ['omosoruueckuii psig. M3omepus u | MOJCKYJbI alleTHIICHA W XapakTepe
HOMEHKIaTypa. sp-I mbpunuzanusa. Ousnyeckue | 3MEeHEHUsT (U3NYECKUX CBOICTB B
CBOMCTBA aJIKMHOB TOMOJIOTUYECKOM  PSily  AJKHUHOB.
PaznuuaroT moHATHS «HM30MEP» U
«rOMOJIOT». 3aluChIBAlOT  (OPMYJIbI
M30MEPOB M TOMOJIOTOB AJKWHOB U
Ha3bIBAIOT UX
23- XUMHUECKUE OnexTpodunbHOEe TpHUCOeANHEHHE K ankuHaMm. | [I[porHo3upyroT xumudeckue cBoiictsa | § 7: pazgen 7.3 53
24/44 | cBoicTBa AIKUHOB l'anorenupoBaHne W TUAPOTAJIOrEHUPOBAHUE | AIKUHOB Ha OCHOBE OCOOEHHOCTEH HX
-45 aNKWHOB. ['eMuHanbHbIl n3omep. ['maparauus | CTpOCHHUs, TOATBEPKAAs THUIIOTE3bI
aneTuiIeHa M €ro TOMOJIOrOB. ['MIpUpOBaHME | XapaKTEPHUCTHKON 00X U
ankuHoB.  Peakumss ~ KyuepoBa.  [IpaBuiio | OCOOEHHBIX ~ CBOMCTB  Ba)XKHEHUIIMX
OIILTEKOBA. AneTninesnuanl. KauecTBeHHas | mpeacTaBUTeNnei AJIKMHOB
peakuus Ha aKuHbl. JuMepuzanus u COOTBETCTBYIOIIUMHU  yYpaBHEHUSIMU
peaKkuui. PaccraBisaror

kodd¢unmentel B OBP  okucnenus
QIKUHOB TIEPMAaHTaHATOM KaJds B
pPa3IMYHBIX YCIOBHUSX C TOMOIIBIO
METOJa  DJEKTpOHHOro  OamaHca.




TpUMEpHU3aALIUS alleTHIICHA.
OKucClIeHrEe aTKMHOB TIEPMAHTaHATOM
K B Pa3IUYHBIX  YCIOBHUAX
PaznuyaroT TUIBI peakiuid.

25/46 | IMonyucHue u | [Honyuenue AJTKUHOB U3 | YCTaHaBIMBAIOT 3aBUCUMOCTh Mexnay | § 7: pasznensl 7.4, 7.5
NIPUMEHEHNE JTUTaJIoreHo3aMenIéHHbBIX ankaHoB. KapOunHblil | cBOMCTBaMU AJIKMHOB " ux
AJIIKMHOB MetoJ1. [IpuMenenue ankuHoB MPUMEHEHHUEM. XapakTepusyroT
OCHOBHBIC  CIIOCOOBI  TOJIyYCHHS
AJIKUHOB
26/47 | Pemtenne 3amad u | Pernenue 3amady u  ynpaxkHeHuid mo Teme | O000mal0T M CHCTEMAaTU3HMPYIOT | § 7: pasgensl 7.1—
yIpaxxHeHH 1o | «YTIeBOI0POAB» cBelleHHsT 00 ankuHax, a Takxke | /.5
TeEMe KOHKPETU3UPYIOT HX MpPH pEIICHUH
«YTIeBOJIOPOIBI» 3a1au
27/48 | O6o6matonmii ypok | O600meH e 110 TeMe « Y TIEBOIOPOIbI O06o0maroT W CUCTEMATH3UPYIOT
o TeMe CBeZIeHHsI 00 YTiieBO10poax
«YTIJIEBOIOPOABD)
28/49 | KonrpoibHast BemmonHAIOT  3agaHUS OO TEME
pabora 2 mo Teme «ALMKINYECKUE YTIIEBOAOPOIbI»
«ALUKINYECKUE
YIJI€BOJIOPOABI»
29/50 | Ctpoenue Obmass ¢opmyna u romosorudeckuit psg | Popmynupyror BBIBOJIbI o | § 8: paznen 8.1
IUKJIOAIKAHOB UKJIOANKaHOB. M3oMepusi W HOMEHKJIATypa | 3aKOHOMEPHOCTSIX CTPOCHHS MOJIEKYIT
LIUKJI0AIKaHOB. MEXKIIaCCOBbIE H30MEPHI LUKJIOAIKAHOB. Pa3nuyaroT MNOoHATHS
«HU30MEp» u «TOMOJIOTY,
«MEXKKJIaCCOBBIN U30MEp».
3anuchIBalOT (GOpMysIBl U30MEPOB U
rOMOJIOT'OB LUKJIOAIIKaHOB u
Ha3bIBAIOT UX
30/51 | dusnueckue u | Peakuuu npucoenuHeHus K ManbiM IukiaM. | [Ipornosupyror ¢buznyeckue u| §8:548.2,8.3
XUMHYECKHE Peaknum 3amemieHWss HOPMAJIBHBIX —IMKJIOB. | XHMHUECKHE CBOMCTBA IIMKJIOATKAHOB
CBOMCTBa Peakiust ruapupoBaHMS U JIETUIPUPOBAHUS
UKJIOAJIKAHOB. LMKJIOAJIKAHOB ~ CBOMCTBAa LMKJIOAJIKAHOB Ha
OCHOBE MX CTPOEHHS U 3HAHUS CBOMCTB aJIKaHOB
1 QJIKEHOB pa3JieJibl
31/52 | Ionyuyenue u | [lonyuenue LHKJIOAJKAHOB u3 | XapakTepu3ylT OCHOBHBIE crocoOsl | § 8: pa3gen 8.3
MEeAUKOOMOJIOTHYECK | JUTajJOreHaIKaHOB. MennkoOHnoIoruiecKkoe | MoydeHus IUKI0AIKaHoB. [IpuBomsT
oe 3HAa4YeHUE | 3HAUEHUE LIUKJIOATKAaHOB OpUMEpPbl  MEAMKO-OHOIOTHYECKOETO

OUKJIOAJIKaHOB

3HA4YCHHUA LTUKJIIOAJIKaHOB




32/53 | Pemenne 3amad u | Pemienme 3amay w ynpaxkHeHuid 1o Teme | O0oOmiaror W cucteMaTH3upyloT | § 8: pasmensr 8.1—
yIpaxxHeHHUH no | «l{ukmoankanb» CBEJICHMsI O LMKJIOAJIKaHax, a Takxke | 8.3
TEME KOHKPETU3UPYIOT HX MpPH pEIICHUH
«{uxnoankanb» 3ajau
33/54 | Ctpoenne Oenzona u | Kpurepun  apomatuuHoctd. Apomatrueckuii | [IporHosupyror crpoenue Oenszoma u | § 9: pasgen 9.1
€ro roMoJIOroB cekcreT. [IpaBuno Xrokkens. OOmiast popMysia v | €r0  TOMOJOTOB. BBIBOIAT — 0O0IIYIO
rOMOJIOTHYECKUN psif apeHoB. Paaukan ¢enusn. | dopMyly — apeHOB.  3amuUCBIBAIOT
Paguxan 6ensun. Opro-, mapa-, MeTa- KCHJIOABl | JOPMYJIBI  M30MEPOB W TOMOJIOTOB
apeHoB u Ha3bIBAIOT ux.
W3rotaBnuBalOT MOJEIH  MOJIEKYJ
apeHOB
34- dusnueckue u | Gusnyeckue  cBoiicTBa OeH301a HW  ero | XapaKTepu3yroT ¢dusmueckue | § 9: pazgens 9.2, 9.
35/55 | xumuueckue TOMOJIOTOB. Peakuuu ANEeKTPOUIBHOTO | CBOIiCTBa apeHoB. PaccmaTtpuBaroT
-56 cBOlicTBa OeH3071a 3aMEILCHMS. lNanorenupoBanue OeH30J1a. | XUMUYECKUE CBOMCTBA apeHoB: 1)
MexaHu3M peakuuu OpoMHpOBaHUsI OEH30Ma. T- | MEXaHU3MBI ANEKTPOPHILHOTO
KOMIUIEKC. G-KOMIuIeKc. HutpoBanue OeH3ouna. | 3aMemIeHHUs Ha npuMepe
AJNKuIpoBaHUe OeHzorna. Peakuuu | ranorenupoBanus, HUTPOBAHUS,
IIPUCOEANHEHNS apEHOB ANKWINpOBaHUs OeH3oua; 2) peakuuu
npUcCOeANHEeHUs  OeH3ola H  UX
YCIOBHUA. 3anuchIBaOT
COOTBETCTBYIOIIHE ypaBHEHUs
peakuui
36/57 | Xumuueckue Peakuuu 3amemenus romosnoroB Oensona. | [IporHo3upyroT xuMuyeckue cBoicTBa | § 9: pazmen 9.
CBOWCTBA TOMOJIOTOB | Peakiium  OKMCIIEHHS TOMOJIOTOB  O€H30J1a | TOMOJIOTOB O€H30J1a Ha OCHOBE WX
OeH3oa NepMaHTaHaTOM Kajlus B pa3HbIX CpeJax. | CTPOEHUS M 3HaHMS CBOMCTB OeH30Ia.
Peaknun ANEKTPOPHILHOTO 3amemienus | Jlator CPABHUTEJIBHYIO
MIPOU3BOIHBIX OeH3zoa. OTpunarenbHbIi | XapaKTepUCTUKY O€H30J1a M TONIyoJa.
UHAYKTUBHBIA  3dext. OrpunarensHelii U | CpaBHUBAIOT: 1) OpUEHTAHTHI IEPBOTO
MIOJIOKUTEITbHBIN ME30MEpHBII 3 deKT. | poJja U OPUEHTAHTBl BTOPOTO poja; 2)
Opuenrantel 1epBoro poja. OpHEHTAHTHI | OTPULIATENBHBIT W TOJOKHUTEIbHBIN
BTOporo poza. JlemoHcrpauus. PanukanabHOe | Me30MepHbIE 3(PQeKThl. 3anuchiBalOT
OpoMupoBaHue Toiryona. JIabopaTOpHBIA OMBIT. | ypaBHEHHs peaknuid. PaccraBisioT
5. HelictBue ko3 duuuentst B OBP ¢ nmomomibio
MeToJa  JJEeKTpoHHoro  OasaHca,
MOKa3blBasi OKHUCIEHHE T'OMOJIOTOB
OeH3oia. BeIMoaHAIOT 1a00paTOpHBIA
OTIBIT C COOJIIOJJICHUEM
37/58 | pyrue KonneHncupoBanHbie apoMaThyecKkue | 3HaKOMATCSI € apomaTtudeckumu | § 9: pazgen 9.




apoMaTHYECKue
COEIUHEHUS

COCIMHCHNA. HGKOHIIGHCI/IPOBB.HHBIG
ApOMaTHYCCKUEC COCANHCHUA

COCAMHCHUAMU, COCTOAIIMMHU U3 IBYX
nu  Oomee  1ukioB  (HadTamuH,
aHTpaueH) N HCKOHIACHCUPOBAHHBIMU
apOMaTUYECKUMU COCMHEHUSMH

38/59

[Tonyuenue u
MIPUMEHEHUE apEHOB

[Tonyuenue apenoB. IlpumeHeHue apeHOB
CocCTaBisIOT ypaBHEHUS! MOJY4YEeHHUs OCH307a H
rOMOJIOTOB O€H30171a.

VYcTaHaBIMBAIOT 3aBUCUMOCTb MEXKIY
CBOMCTBaMH apcHOB u ux
IPUMEHEHHUEM. XapakTepu3yoT
OCHOBHbBIE HaIpaBJICHUS
UCNONb30BaHUsl  OeH3ola M €ro
rOMOJIOI'OB

§ 9: paznen 9.6, 9.7

40/60
-61

I'eneTnueckast CBSI3b
MEXKY
YIJIEBOAOPOAAMU

['eHeTnveckast CBSI3b MEXIY YIVIEBOJIOPOIAAMHU
I'pynnosas padota.

VY cTaHaBIMBAaIOT TEHETUYECKYIO CBA3b
MEXIy KlaccaMu  YIJIEBOJOPOJOB,
KOHKPETU3UPYIOT eé
COOTBETCTBYIOIIMMH  YPABHECHUSIMU
peakuui. IlpumeHsOT 3HaHUS O
Ka4eCTBEHHBIX peaKuusx
YTJIEBOJOPOIOB 170:¢
UIEeHTU(DUKAITIN

TSt

41/62

Pemenue 3amau mno
TEMEC
((ApOMaTI/I‘-IeCKI/Ie
YrJi€BOOPOAbID»

Pemenne 3amau mo TeMe
YTJIEBOJIOPOIBD)

((ApOMaTI/I‘leCKI/IC

O0600mal0T U CUCTEeMAaTU3HPYIOT
CBEJICHUSA O CTPOCHHUM, CBOMCTBAX,
MOJIy4YEHU U u NPUMEHEHUHU
YIJIEBOJIOPOIOB. Brimosnastor
YIOPa)KHEHHS] HA COCTABJICHUE PEAKIUI
C yYacTHEeM YTJIEBOJOPOJIOB Pa3HBIX
KJIaCCOB, a TaKkKe peakuumii,
WJUTFOCTPHUPYIOLITUX TEHETUYECKYIO
CBSI3b MEXAY KJaccaMu
yriIeBoAopoaoB. Pemator pacué€THbie
3a/lauyd Ha YCTAaHOBJICHHE XUMUYECKOU
dbopMyIBI  BEIIECTBA TIO MAaCCOBBIM
JIOJIIM ~ BJIEMEHTOB U IPOJYKTaMm
CrOpaHus W Ha BBIXOJ TMPOJYKTa
peakiu

§ 9: pazmenb 9.1—
9.7

42/63

KoHTtponbHas
pabota 3 mo Teme
«uknndeckue
YIJII€BOIOPOABI»

Brmonasaror  3agaHus 1o
«{uknyeckue yrieBoaopoab»

TEMEC

43/64

IIpupoaHeiii a3 u

CoctaB TPUPOJHOTO Tasza. PynHUYHBIE W

XapakTepu3ylT COCTaB IPHPOITHOTO

§ 10: paznen 10.1




pyrue roproure | KOKCOBBIE ra3bl rasa, IpaBujIa TPAMOTHOTO TTOBEICHUS
rassl u 0e3o0macHoro oOpaIieHus: ¢ ra3oM B
OBITY U Ha IPOU3BOJICTBE
44- Hedts u e¢ | dusuueckue cpoiictBa HedTHu. [leperonka, wim | XapakTtepu3yroT coctaB U cBoicTBa | § 10: pazmen 10.2
45/65 | mepepabotka TepBUYHAs nepepaboTka Hedru. | HehTH. [enmator  cooOmeHust 00
-66 Pextu¢ukanmonnass  KoiloHHa.  BrTopuuHas | ©CTOpUU nepepadoTKu HePTH.
nepepadotka Hedtu. Kpekunr. Tepmudeckuit u | [IpuBogsat MOATAIHYIO cXemy
KaTaJINTUIECKUI KPEKUHT. Heronanus. | mepepabotku  Hedgtu. CpaBHHUBAIOT
JleToHAIIMOHHAs CTOWKOCTh TEPMUYECKOMY H | OCHOBHbIe (pakuuu Hedtu. JlaroT
KaTaJUTHUYEeCKOMY  KpeKUHTY.  OOBSCHSIOT | CPABHUTEIHHYIO
npuHOHUI  paboThl  OCH3WHOBOrO  OCH3WHA. | XapaKTePUCTUKYIBUTATEIIS. Hatot
OxranoBoe  uymcrno.  OkTaHOBasg  LIKaja. | ONMpPENETCHHs TMOHATUH «IETOHAIUNY,
Pudopmunr. IlpumeneHue HePTEIPOIYKTOB. | «ACTOHALMOHHAS CTOMKOCTh
PextudukanuonHble razbl OCH3MHa», «OKTAaHOBOE YHUCIO» U
«puOpMHUHT». XapakTepu3yoT
COCTaB U HCIOJIb30BAHUE MOMYTHBIX
He(TAHBIX I'a30B
46/67 | TBépaoe TOIIMBO Buasl 1BEpmoro TomnmBa. YnenbHas TemuioTa | XapaktepusyroT: 1) Buabl TBEpmoro | § 10: pazmen 10.3
cropanus (YTC) OCHOBHBIX BHIOB TOIUIMBA. | TOIUIMBA; 2) YAETbHYIO  TEIUIOTY
«YcioBHOE TOILIUBOY. @pakuuu | cropanuss (YTC) OCHOBHBIX BHJIOB
KaMEHHOYTOJIbHOW CMOJIbI TOMJMBA;  3)  MAaccoBble  JIOJIHU
OCHOBHBIX  DJIEMEHTOB  KaMEHHOTO
yrist; 3) ¢pakuuu KaMeHHOYTrOJIbHOM
CMOJIBI
47/68 | Ypok-koHdpepenuus | [Ipupoausie UCTOYHUKHU YIJIEBOIOPOIOB | 3acCiIyIIMBAIOT MOJITOTOBJICHHOE | § 10:  pasnensl
«[Ipuponusie I'pynmoBast pabota. XapakTepu3ylOT COCTaB W | OJHMUM U3 ydammxcs coodOmenue, | 10.1—10.3
UCTOYHUKHU OCHOBHBIC HANpaBJIECHUS HCIOJB30BaHMUA M | OOCY)KIAIOT W JIOMOJHSIOT  €ro;
YIIIEBOJIOPOIOB» nepepadoTkun  HedTH, TPUPOJHOTO Taza U | IEMOHCTPUPYIOT TMpPE3CHTAIllMH  Ha
KaMeHHoro yras. [OoToBAT mnpe3eHTalMu U | JaHHYIO TeMy. COCTaBISIOT NaMSTKY
coobmiennst Ha TeMy «llpupomnbie nctounukm | «[IpaBmia 3KOJOTHUECKUTPAMOTHOTO
YTJIEBOIOPOIOB. MOBEJCHUS U 6€30IacCHOT0 0OpaleHHs
¢ He(pTenpoayKTaMH U Ta30M B OBITY U
Ha MPOU3BOJICTBE)
48/69 | Pemenne 3amau 1o | Pemenne 3amay  mo  Teme  «[Ipupomubie | Pemator  3amaum  mo  teme  « | § 10: pasgenst 10.1,
Teme « llpupoaHble | HICTOYHUKH YTIEBOAOPOIAOBY» [Tpupoausie uctouynuku | 10.
UCTOYHUKHA YIJI€BOJIOPOIOBY»
YTJIEBOAOPOIOBY
49/70 | T'anmorenzamemiéunbl | MoHO-, M- W monurajgoreHnpousBojnsie | Jaror cpaBHuTenbHyO | § 11: pazmensr 11.1,




e YIIIEBOAOPOABI | YIVIEBOIOPOIOB. CMmerIanHble | XapakTepUCTUKY pPa3NUYHbIX BHI0B | 11.2

CTpOCHHE U | TAJIOTEHONPON3BOAHbBIE YIJIEBOJIOPO/IOB. | FaJIOT€H3aMEIEHHBIX YIJIEBOJOPOJIOB.

¢usnueckue @dusnyeckue cBoilcTBa TrajoreHzaMen€HHbIX | COCTaBIAIOT CXeMy  H3MEHCHUSA

CBOIiCTBa YTJIE€BOI0POIOB TEMIEPATyphbl TUIABJICHUS U KUICHUS
raJIOr€H3aMeIlEHHBIX YIJIEBOJ0PO/IOB.
PaccmaTpuBaoT ramoreH3aMenieHHbIX
YIJIE€BOIOPOOB

50/71 | Xumuueckue Xumuueckue CBOICTBa rajlor€HaJIKaHOB | 3aIllMChIBAOT cooTrBercTByomue | § 11: paznen 11.3
CBOIiCTBa (peakuuu  3aMeIIeHUs W OTHICIUICHUS) | ypaBHEHHS peakuui
raJloreHajJKaHoB OOBsCHSIOT XUMHUYECKHE CBOIicTBa

raJIOr€HaJIKaHOB.

51/72 | Xumuueckue XUMHUECKHE CBOMCTBA rajioreHaJIKeHOB | OOBACHIIOT XHUMHUUYECKHe cBoMcTBa | § 11: pazgen
CBOIiCTBa (peakuuu MPUCOEAUHEHUS U rajloreHaNKeHoB: 1) mpucoequHeHUs
raJIor€HaJIKeHOB rajlor€HOB U TaJIOT€HOBOJOPOJIOB; 2)

MOJIMMEPH3AIIH FaJIOT€HATKEHOB.

52/73 | [IpumeHenue [Ipumenenue raJIOTeH3aMEeIIEHHBIX | XapaKTepU3yIoT ocHoBHbIe | § 11: pazmen 11.5
raJloreH3aMelEHHbl | YTIeBOIOPOI0B HaIpaBIICHUS UCIIOJIb30BaHUS
X YIJIEBOIOPOJIOB rajloreH3aMenEHHbIX YTIIIEBOJAOPOJIOB

53/74 | Pemrenue 3amad 1o | Pernenue 3amad rmo reme «YTI€BOIOPOIBI» Pemaror 3aga9u o teme | § 4—11:
TeMe «YTeBOIOPOIBI»

«YTIeBOIOPOIBI»

54/75 | KontposbHas BeInonHAr0T 3a1aHKs 10 TeMe «Y TI€BOAOPOAB»
pabota 4 mo Teme
«YTIIEBOIOPOABD)

Tema 3. Kucnopoaoconepsxaiue opranndeckue coequHerus (34 )
BocrnurarteabHble 3a1a4u:

1. Bocnuranue yOexXI€HHOCTH B TOM, YTO XMMHUSI — MOIIHBIH HHCTPYMEHT BO3JICHCTBUS HA OKPY>KAIOLIYIO CPEy, U YyBCTBA
OTBETCTBEHHOCTH 3a IPUMEHEHHE MTOJIyYEHHBIX 3HAaHUN U YMEHUM;

2. Bocnuranue yOex1eHHOCTH B TOM, UTO MPUMEHEHHE MOTYyYSHHbIX 3HAaHUNA U YMEHUH OyzaeT HeOXO0AUMO B KHU3HH I Oe30MacHOi
paloThI € BelecTBaMH B J1a0opaTopuu, ObITY U Ha MIPOU3BOACTBE; PELICHUS MPAKTHUYECKUX 33]a4 B TIOBCEHEBHOM KHU3HH;
MIpeyNpexIeHUs IBICHUHN, HAHOCSIINX BPE] 3/J0POBbIO YEJIOBEKA M OKPY’KaIOIIEH cpelie; MPOBEACHUSI UCCIe10BaTeIbCKUX padoT;
CO3HATEIHLHOTO BBIOOpa Mpodeccun, CBSI3aHHON ¢ XUMHEH

3. Bocnuranme akKkypaTHOCTH ¥ BHUMATEIFHOCTH IIPH BHITIOJTHEHUH paboT ¢ MPUMEHEHUEM XUMHUYECKIX PEaKTHBOB.

4. Bocnuranne 0epeXHOTO OTHOIICHHS K OKPYKaIOIIeH cpesie

5. ®opmHpoBaHUE YyBCTBA OTBETTCBEHHOCTH 32 Pe3yJIbTaT yueOHOro Tpyaa




Bocnuranmne caMoCcTOATEIbHOCTH 06yqa101unxc;1

1/76

O61mas O®usnyeckue  coiictBa  cnuptoB  CocrtaB
XapaKTEePUCTHKA CIIUPTOB. Homenkiarypa CIIUPTOB.
CIIUPTOB. OnHoaTOMHBIE, JBYXaTOMHBIE, TpPEXaTOMHBIC
cnupThl. [lepBuyHbIe, BTOPUYHBIC U TPETUYHBIE
cnupThl. MHOrOaTOMHBIE CIUPTHI. [{uKInueckue
cnupThl. Apomarnueckue cuuptbl. Ousznyeckue
CBOMCTBa CIIUPTOB. MexMOoIeKyIIpHbIE
BOAOPOJHBIC CBsi3H. JlabopaTopHbBIE OMBITHL 6.
[Toctpoenne wmoneneit MoOJIEKYd H30MEPHBIX
cnupToB. 7. PacTBOpMMOCThH pa3HBIX CHUPTOB B
BOJZE

OmnpenensoT PUHAICKHOCTD
OpPraHUYECKOTO COCIUHEHUS K KIIacCy
ciiuptoB. [IporHo3upyroT dusnveckue
CBOICTBAa  CIIMPTOB. O0606m1arT
3HAHUS W  JCJAI0T  BBIBOABI O
3aKOHOMEPHOCTSIX CTpOCHUS u
XapakTepe M3MEHEHUS (U3UUSCKHUX
CBOMCTB B T'OMOJIOTMYECKOM psALy
AJIKaHOJIOB. HaGmonarot u
OIIHUCBIBAKOT XUMHUYECKUHU
HKCIIEPUMEHT

§ 12: pazmensr 12.1,
12.2

2177

XUMHUYECKHE Kucnorueie cBoicTBa CHOUPTOB. AJKOKCHIIBI
CBOWCTBA CIIUPTOB (ankoronsThl). B3aumopeiicTBue CcHOUpPTOB C
raJloreHoBOJIOpoiaMU.  BHyTpumonexynspHas
JeruapaTanus CIIUPTOB. Y cTOWYNBOCTD
KapOOKaTHOHOB. [TpaBuiio 3aifuieBa.
MexmonexkynsapHas — JAeruapaTanus  CIUPTOB.
[Ipocteie »dupel. Cnoxusie >dupbl. Peakmus
srepupukanui. OKUCIEHHE TEpPBUYHBIX U
BTOpPUYHBIX cnupToB. KommekcoobpazoBaHue
MHOT'0aTOMHBIX CIIUPTOB. KauecTBenHnas
peaxuus Ha MHOT0aTOMHbIE CIIUPTHI.
HemoHcTpanusa.  Peakuusa — M30mpoOnMIOBOTO
cnupra ¢ xjopoBogopojoM. JlabopaTopHbie
onbITel. 8.  Oxucinenue npomaHona-1  u
nporanona2. 9. Peakuus HyKIeopHUIBHOTO
3amemieHuss cnupra. 10. Oxucinenwe cnupra
nuxpomarom kanus. 11. Monodopmuas peakuus

IIporHO3upyrOT XUMHUYECKHE CBOMCTBA
CIHMPTOB Ha OCHOBE OCOOCHHOCTEH HX
ctpoenus. lloaTBepxkaatroT oO0mue u
0cOOEHHBIE CBOMCTBAa CIUPTOB M HUX
rOMOJIOrOB COOTBETCTBYIOILIUMU
ypaBHeHUsIMU peakuuil. CpaBHUBAIOT
HNOHATUS: 1) «BHYTPUMOJEKYJspHAast
JETUIpATALUD» U «MEXMOJIEKYJIIpHas
JEerupaTanus»; 2) «1pocTbie 3QUpb»
U «CIOXHbIe 3¢upb». PaccraBnsior
KO3 HUIIUEHTBI B peakuusax
OKHCJIEHHs NEPBUYHBIX U BTOPUYHBIX
COUPTOB C  TOMOLIBIO  METoAa
aneKTpoHHOro Oamanca. IlpoBoasr,
HaOJIIOJAr0T u OITHUCHIBAIOT
XUMHYECKUN IKCIIEPUMEHT

§ 12: paznen 12.3

3/78

[Tonyuenune cnuproB | [lomyuenue cnuptos

3anuchIBalOT  YpaBHEHUS  peaKIHif
MOJTyYEHUs OJIHOATOMHBIX "
MHOTOaTOMHBIX CIIMPTOB

§ 12: paznen 12.4

4/79

[Ipumenenne crimproB | [Ipumenenue cimproB. XonecrepruH. CUBYIIHBIE
Macia

VYcTaHaBIMBAaKOT 3aBUCHUMOCTh MEXKIY
CBOICTBaMH CIIUPTOB U ux
MIPUMEHEHHUEM. XapakTepu3yroT
naryOHble MOCEICTBHSI aJKOTOJIU3Ma.

§ 12: paznen 12.5




OCHOBHBIC
HCITIOJIBb30BaHUA
CIIMPTOB B Pa3HbIX

XapakTepusyrT
HaIPAaBJICHUS
TOMOJIOTOB
OTpacisax

5/80

MHoroatoMHbIE
CIUPTHI

Komrmnekcoobpa3oBanue MHOT0aTOMHBIX
CIIUPTOB. KauectBennas peakius Ha
MHOT0aTOMHBIE CIIUPTHI. JlabopaTOpHBIE OMBITHI.
12. B3aumopeiicTBHE MHOTOATOMHBIX CIIUPTOB C
TUJIPOKCHUIOM MEN. 13. OGHapyxeHue
TNIMKOJIbHOTO (pparmenta ['OTOBAT cooOuIeHus
Ha TeMy «MHOroaTroMHbIe CIIUPTHI.
3acnylmuBalOT  MOATOTOBJICHHOE OJHUM U3
y4aImxcs coO0IIIeHHUE, 00CyXaaroT u
JIOTIOJIHSIIOT €TO.

XapakTepusyrT 0COOEHHOCTH
MHOT0aTOMHBIX cnuptoB. [IpoBomsr,
Ha0JI01a0T u ONMCBIBAOT
XUMHUYECKUN 3KCIIEPUMEHT

6/81

Pemienne 3amau 1o
teMe «CIUpTHI»

Pemenue 3amau mo treme ((CHI/IpTLI))

Pemarot 3agauu mo Teme ((CHI/IpTBI))

§ 12
121125

pa3aciibl

7182

Obmas
XapaKTePUCTHKA
(dheHonoB

duznveckue CBOICTBa (dheHonoB
OpHoaTOMHBIE, JIBYXaTOMHbIE U TpPEXaTOMHBIE
¢denonbsl. Homenknarypa denonon. dusnueckue
cBoiicTBa ¢enona. JlaboparopHbie ONBITHL. 14.
PacTBOpHMOCTB M KMCIIOTHO-OCHOBHBIE CBOICTBA
(dbenona

Pasnuyaror cnuptel U (EHONBI IO
dbopmynam. Harot Ha3BaHUs
BeleCTBaM o HOMEHKJIaType
HIOITAK. YcranaBnuBaroT
3aBHCHUMOCTh ~ MEXIy CBONCTBaMHU
¢deHosa 1 ero NpUMEHEHUEM

§ 13: paznmensr 13.1,
13.2

8/83

XHUMHUYECKHE
CBOIcTBa (peHOJIOB

Kucnorusle cBoiictBa (eHonoB. DeHOIATHI.
BbpomupoBanue ¢eHnona. CpaBHeHMe
OpomupoBaHus OeH3ona u ¢enona. Hurpopanue
¢denona. Oxucnenue (enona. BoccraHopienue
dbenona. Ob6pa3zoBaHue KOMILIEKCHBIX
coenuHeHnit ¢ xyopuaom  xenesa(lll).
KayecTBennas peaxius Ha (beHombI.
JlaGoparopuble ombIThl. 15. bpomupoBanue
¢enona. 16. Oxwucnenue  ¢enomos. 17.
KauectBennas peaxkuus IIporuo3upyror
XMMHUYECKHe CBOiicTBa (heHoa Ha OCHOBE
OCOOCHHOCTEM CTPOECHHS €ro MOJIEKYJIbl U
B3aMMHOTO BJIMSIHUS ATOMOB B HEil.

[TonTBepxnaroT 9TH IIPOTHO3BI
COOTBETCTBYIOILIMMHU  YpaBHEHUSIMU
peakuuii. XapakTepU3yIOT pPEaKLuu
ANIEKTPOPUIBHOTO  3aMElIEeHUus B
OeHzonbHOM  Kojbllie. CpaBHMBAIOT
OpomupoBaHue OeH30Ma u (eHoa.
[TpoBoaAT, HAOMIOJAIOT U ONKCHIBAIOT
XUMHUYECKHH SKCIIEPUMEHT

§ 13: paznen 13.

9/84

CpaBHeHmE
XUMHYECKUX CBOICTB
OAHOATOMHBIX

CpaBHuTeNnbHAs  XapaKTEpUCTHKAa  CBOMWCTB

9TaHOJIa U (I)CHOJ'Ia

CpaBHMBAIOT XHWMHUYECKHE CBOWMCTBA
OJTHOATOMHBIX CHHPTOB U (¢eHona.
CpaBHHMBAIOT KHCJIOTHBIE CBOWMCTBA

§ 13: paznen 13.4




CIHUPTOB U eHoIa TUAPOKCHIICOAEPKALTUX BEIECTB:
BOABI, OJHO- ¥  MHOTOATOMHBIX
CIUPTOB, peHoIa
10/8 | IMonyuenue u | [lonydenune ¢enonoB. KymonbHbld cnoco0 | XapakTepu3yoT ocHoBHble | § 13: pasgens 13.5,
5 npuMeHeHnue peronoB | momyuenus (Qenona. I[Ipumenenwe (EHOIOB. | HaNpaBJICHUS KCTOIb30BaHus peHomna. | 13.6
bakrepununnas aKTUBHOCTb ¢denonoB | XapakTepusyroT IpaBuia
3anuchIBAlOT ypPAaBHEHUS pPEaKIUi MOJYYeHHs | IKOJIOTUYECKOM Oe30MacHOCTH  IpH
¢denona. pabote c (dheHoconepKaMMu
OBITOBBIMU npenapaTamu u
MaTepuaIaMu
11/8 | Pemenne 3amau mo | Pemenue 3agay mo teme «DeHOIBI » Pemraror 3amaun o teme «OeHOIb» | § 13: pazaenbl
6 Teme «DeHOITbIY 13.1— 135
12/8 | OOwas KapOonunsasie coenunenus. Homenknatypa | Onpenenstor npuHaIexHocTh | § 14: paznensr 14.1,
7 XapaKTEePUCTHKA U | QIBJIETHIOB U KeTOHOB. (DH3MYecKHe CBOWCTBA | OPraHUYECKOr0 COCAUHEHUsS K Kiaccy | 14.2
¢du3nueckrue CBOWCTBA | almbAETUI0B U KeTOHOB. CpaBHEHHE TEMIEpaTyp | adbAeTHAOB WM KeToHOB. O000maoT
aJbJICTUIOB U | KUTICHUS CIIUPTOB U aJIbJICTH/IOB. 3HAHUST W JIeNal0T  BBIBOABI O
KETOHOB 3aKOHOMEPHOCTSIX CTPOCHHUS u
XapakTepe W3MEHEHUsI (PU3NYECKUx
CBOICTB B TOMOJOTHYECKOM PAIy
aJbJCTU]IOB WIu KETOHOB.
MopenupyoT  CTPOCHHE  MOJIEKYI
aJbJCTUJIOB U KETOHOB
13- | Xumuueckue Crpoenne Monekyn anpaerunoB. Peaknuu | IIpornozupusyror xumunueckue | § 14: pasnen 14.3
14/8 | cBoiicTBa aNbACTHUAOB | HYKICODUIHHOTO MPUCOCTMHEHHS. | CBOMCTBA QJIbJIETUIOB W KETOHOB Ha
8-89 | 1 keToHOB [IpucoeanHenue K anbIeruaM BOAbI U CIUPTOB. | OCHOBE OCOOEHHOCTEW HUX CTPOSHUS.

I'unparsi-remauonsl.  [lonyaneranu. Aneranu.
[TpucoenuHenue K amoferuaaM ruapocyibdura

HaTpHUsL. Boccranosnenue aJIbJIETU/IOB.
Oxucnenve alpIeruioB U KETOHOB. Peakuum
MOJINKOHICHCALIUU u MOJIMMEPU3ALIHIH.
KauecTBeHHBIE peakuMM Ha albJETHIbl: C
ruapokcuaom  menu(ll), ¢ ammmauHbIM
pacTBOpoM OKCcHJa cepebpa u c
¢dbykcuHcepHucToil kucioroil. JlaboparopHbie

ombIThl. 18. Peakiusi «cepeOpsHOTO 3epkaiay.
19. Oxwucnenue ampAETHIOB THUIPOKCHIOM
meau(II). 20.

[TonTBepkmaroT 9TH MIPOTHO3BI
COOTBETCTBYIOIIUMU  YpPaBHEHUSMU
peaKkuui. VYka3bIBaroT THT
XUMHUYECKON peaxIuu.
XapakTepusyrT peaKkuuo
HYKJICODUITHHOTO MPHUCOSANHEHUS K
KapOOHUIHHBIM COCJTUHCHHUSIM.
XapakTepusyoT PEaKIuio
MOJIMKOHICHCAITNHN.  XapaKTepU3YIOT
peakiuio nonmuMepusanuu. [IpoBonsr,
HaOJIFOJAar0T u OITHCBIBAIOT
XUMHYECKUN HKCIIEPUMEHT.

Pacno3naror aJIbACTUIbl M KCETOHBI




ONBITHBIM nyTEM, HCTIONb3YS
KaueCTBEHHbIE PEaKIINH
15/9 | Ionyuenwue u | [Honyuenue aJIbJICTU]IOB: OKHCJICHUE | 3alUChIBAIOT  ypaBHeHUs peakuuit | § 14: pazmensr 14.4,
0 IIPUMEHEHNE YIJ1€BOJIOPO/IOB, TUIPOJIU3 FeMUHAIBHBIX | MOJYyYEHUs allbJIETUIOB W KETOHOB. | 14.5
aJIbJICTUJIOB U | AUTaJoreHaJIKaHOB. [lonydyeHne  KeTOHOB. | YCTaHABIMBAIOT 3aBHCUMOCTH MEXKIY
KETOHOB Pasnoxxenne GapueBBIX WU KAJIBLUEBBIX COJICH | CBOMCTBAMHU allbJICTUIOB M KETOHOB H
KapOOHOBBIX KHCHOT. [IpuMeHeHHe albJerujioB | X MPUMEHEHHEM. XapaKTepU3yroT
U KETOHOB.  AHTHUCENTHYECKOE  JEHCTBUE | OCHOBHBIE HaIpaBJICHUS
dbopmanbaeruaa MCIIOJIb30BaHUS aJIbJICTU]IOB u
KETOHOB. XapakTepu3ylT IpaBuia
HKOJIOTHYECKOM 0e30IacHOCTH  TpH
padore ¢  dopmampaeTHIOM WU
(dhopmalibieTuaCcCoIepKAITUMHI
OBITOBBIMHU BEIIECTBAMHU
16/9 | Pemenne 3amau 1o | Pemmenne 3amau mo Teme «Aubaeruabl U | COCTaBISAIOT ypaBHEHUS peakmui ¢ | § 14:  paznensl
1 TeMe «AnpAeruabl W | KeToHb» (OO000mal0T W CHUCTEMATH3HPYIOT | yYacTHeM TnpeacTaBuTenedl pasueix | 14.1— 14.5
KETOHBI» CBEICHUS O CTPOCHUH, CBOMCTBAX, MOMYyYEHUH U | KIACCOB  CHOUPTOB, (PEHOIOB U
MIPUMEHEHUU CIIUPTOB, (henomoB U | KapOOHUJIBHBIX COEIMHEHUH.
KapOOHUJIbHBIX COEAMHEHU, CPABHUBAIOT UX. 3anuchIBAlOT  ypaBHEHHUS  peaklui,
WUTIOCTPUPYIOIINX TCHETHUYECKYIO
CBSI3b MEXJY HM3YyUYECHHBIMU KJlacCaMu
coeMHEeHUN. Pemaror 3agaum o teme
«AnbIeTU]IbI U KETOHBI»
17/9 | IlpakTuyeckas pabota [TpoBogsT XUMHUYECKHE
2 4 «Crauptbl. OEHOTBI. OKCHEPUMEHTBl ¢  COONI0/IEHUEM

Anpaernabl. KeTOHBD)

NpaBUI TEXHUKH OE30MaCHOCTH TIIPH
pabote c 1a00paTOPHBIM
000py/I0BaHUEM M HarpeBaTeIbHBIMU
npubopaMu, a TaKkKe XUMHUYECKUMU
pEaKkTUBaMHU. DKOHOMHO 51
HKOJIOTUYECKU TPAMOTHO OOpaIaroTcs
c XUMHUYECKHMH pEaKTHBaMHU.
OKcIepUMEeHTaITbHO

UJACHTH()HUIIMPYIOT BOJHBIC PACTBOPHI
3TaHONa, TIIMIEpPUHA, (HopMambaeruaa
staHanss W (denona. HabmomaroT
CaMOCTOSITENIHO MTPOBOJIUMBIE OTIBITHI,
3aITUCHIBAIOT COOTBETCTBYIOIITHE




ypaBHeHus peakuui. @OUKCHPYIOT
pe3yJIbTaThl HaOIoAeHU I "
(bopMyIHPYIOT BBIBOABI HA UX OCHOBE
18/9 | KontponsHas pabota BeimonHsAlOT  337aHUs 0 TeMe
3 5 no teme «CHnupThl. «Cruptbl.  DeHosbl.  ANbACTUABL.
@eHobl. AbAETUbL. Ketonb»
KeTtonb»
19/9 | OGmas CtpoeHne  MOJEKyNIbl  KapOOHOBBIXKHUCIOT. | Ompenenstor npuHAUIeKHOCTE | § 15 15.1,15.2
4 XapaKTepUCTHUKA KapOoxkcuipHas rpynmna. ['oMonoruueckue psjibl | OpraHu4ecKoro COCIUHEHUS K
KapOOHOBBIX KHCIIOT. | KApOOHOBBIX KHCIOT. M3oMepus KapOOHOBBIX | KIacCy U ONpeAeNEHHON  rpyrme
Pa3znoobpa3zue U | KHCIIOT. Jumepsl. Bonoponnas  cBA3b. | KAPOOHOBBIX KHCIOT Y CTaHABIMBAIOT
¢usnveckue cpoiictBa | PaznooOpasue KapOOHOBBIX KHCJIOT. | 3aBUCUMOCTh  (DU3MYECKHX CBOWCTB
KapOOHOBBIX KUCIOT | Du3nueckue CBOWCTBA KapOOHOBBIX KHUCIOT. | KAPOOHOBBIX KUCIOT OT CTPOEHHS HMX
Jlabopatopubie  ombiThl.  23.  Iloctpoenue | Monekyn. OO00mAaIOT 3HAHUS U
MoJiesIell  MOJIEKYJT H30MEpHBIX KapOOHOBBIX | JI€lal0T BBIBOJBI O 3aKOHOMEPHOCTSIX
KHCIOT W CIOXHBIX 3¢upoB. 24. CpaBHEHHE | CTPOSGHHS M XapakTepe HM3MEHEHUs
pacTBOPUMOCTH KapOOHOBBIX KUCIIOT U UX cosied | (PU3NYECKUX CBOICTB B
B BOJIE. TOMOJIOTHYECKOM PALy KapOOHOBBIX
kuciaoT. Ha ocHOBE MeXNnpeaMeTHbIX
CBsi3ell ¢ OHMOJOTHEH pacKpbIBAIOT
OMOJIOTUYECKYIO  POJb  HEKOTOPBIX
KapOOHOBBIX KUCJIOT pa3/iesbl
20- | Xumunueckue XHUMHUYECKHE CBOMCTBA npenenbHbIx | [Iporaosupyror xumuueckue cBoiictsa | § 15: pasgensr 15.3,
21/9 | cBoWCTBa MpeJETbHBIX | OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. Peakiuu | KapOOHOBBIX ~ KHCIOT Ha ocHoBe | 15.4
5-96 | 0OAHOOCHOBHBIX HykJIeounabHOro  3amemieHus.  KucCIOTHBIE | 0COOCHHOCTEH CTPOEHUS WX MOJIEKYIL.
KapOOHOBBIX KUCIOT | cBoiicTBa. KapOokcunaruon. Jlenokanuzauus n- | [logrBepxaaroT 3TH MIPOTHO3BI
CB3U. MexaHM3M peakIuu 3TepU(UKALUU. | COOTBETCTBYIOIIUMH  YpaBHEHUSIMHU
Cuna rajoreH3aMeIlEHHbIX KapOOHOBBIX | peakiuil. [IpoBoaaT anajgorum Mexny
kucaoT. OcoOeHHblE CBOIICTBa MypaBbMHOH | KlaccupUKalued U CBOHCTBaMHU
KHCIIOTBHI. JlaGoparopHble OTIBITHI. 25. | HEeOpraHMYECKUX U  OpPraHMYECKUX
KucnorHsle cBOWCTBa YKCYCHOM KHUCIOTHI. 26. | KHCIIOT. XapaKTepU3YyIOT OCOOEHHBIE
Peakuust srepuduxamuu. 27. OOHapykeHUE | CBOMCTBA  MYypaBbUHOH  KHCIIOTBHI.
YKCYCHOH KHCJIOTHI (KadecTBeHHast peakius Ha | CpaBHUBAIOT CUITy
aleTaT-uoH) rajloreH3aMelEHHbIX peeNbHbIX
KapOOHOBBIX kHcaO0T. Habmomaror u
OTHCHIBAIOT XUMHUYECKUN
HKCIEPUMEHT
22/9 | OcobenHocTH OcobeHHoCTH XUMHYECKHIX CBOWCTB | XapaKTepu3yroT xumudeckne | § 15: pazmen 15.5




7 XMMHUYECKHX CBOWCTB | MPEAEIbHBIX  JBYXOCHOBHBIX  KapOOHOBBIX | CBOWCTBAa  INABEIEBOM  KHUCIOTHI.
MpEeIETbHBIX KUCIOT.  JlekapOOKCHIMpOBaHKWE  IABEICBOM | 3aIUCHIBAIOT COOTBETCTBYIOLINE
JBYXOCHOBHBIX KHUCJIOTBI. JlaGoparopHble OIIBITHI. 28. | ypaBHeHus  peakuumid.  OtTMmedaroT
KapOOHOBBIX KUCHOT | CpaBHEHHE  CIIOCOOHOCTM K OKHCIJICHHUIO | OCOOGHHOCTH XHUMHUYECKHX CBOWCTB
MYpPaBbHUHOM, IIABEJIEBOU U YKCYCHOM MPENEIbHBIX JIIBYXOCHOBHBIX
KapOOHOBBIX KkucioT. [IpoBomsat u
OIKUCBHIBAKOT XUMHYECKUN
HKCIIEPUMEHT
23/9 | OcobennocTu OcobennocT XUMHYECKUAX cBoicTB | OTMEYarOT 0COOCHHOCTH XUMHUYecKuX | § 15: pazgen 15.6
8 XUMHUYECKHUX CBOICTB | HEMPEAENbHbIX OJAHOOCHOBHBIX KapOOHOBBIX | CBOMCTB HEenpeIeIbHbIX
HenpeelbHbIX KMCIOT.  AxpuioBas  KucioTa.  Peakius | 0lHOOCHOBHBIX KHCJIOT.
OJTHOOCHOBHBIX anekTpoduiIbHOrO npucoequHeHus. Muaruburtop | XapakrepusyroT XUMHUYECKHE
KapOOHOBBIX KUCJIOT | HOJUMEPU3ALIUH. ['unpoxuHOH. | cBOiCcTBA HenpeIenbHbIX
[Tonumerunmerakpumar. OprcTexio | OAHOOCHOBHBIX KHUCJIOT Ha MpHUMEpe
(nnexcurinac) AKpUJIOBOM  KHUCIJIOTBI.  3alUCBIBAIOT
COOTBETCTBYIOIIIKE ypaBHEHUS
XAMHYECKUX PEeaKIUi
24/9 | Ocobennoctu OcobenHoctn XUMHUYECKUX CBOMCTB | XapaKTepHU3yIOT peakmuu | § 15: pazgen 15.7
9 XMMHUYECKHUX CBOICTB | apOMaTUYECKUX KapOOHOBBIX KHCIOT. Peakuuu | 31eKTpouiIbHOro 3aMeIeHHs
apOMAaTHYECKUX MEKTPOPWIBHOTO  3amenieHus.  V3MeHenue | OeH30MHON  KHCIOTHL.  OTMedaror
KapOOHOBBIX KUCIIOT | KUCIIOTHOCTH apoOMaTHYECKHUX KHCJIOT. | OCOOEHHOCTH XMMUYECKHX CBOWCTB
Tepedranesas KHCJIOTa. | apOMaTHYECKHUX KHCJIOT.
[MonmaTunenrnukonsTepedTanar. Jlapcan PaccmatpuBaror IIPAKTUYECKOE
3HaYeHHE
HNOJMATUIICHTIIUKONIbTepedTaaTa |
JaBcaHa
25/1 | Tlonyuenue [Tonmyyenne kapOoHOBBIX KkuchoT. Ilpomecc | O6oOmaoT  cnocoOsl  momydenus | § 15: pasnmen 15.8
00 KapOOHOBBIX KUCHOT | MoHcanTto.  Ilenounoit  rugponmus  1,1,1- | KapOOHOBBIX  KHMCIOT. 3alUCHIBAIOT
TPUTaJIOr€HAIKAHOB COOTBETCTBYIOILIHE YpaBHEHUs
XUMHYECKUX PEaKkIni
26/1 | Menauko- Mennko-6nonoruaeckoe 3Ha4YEHHE u | XapakTepusyrT MeTtabomutsl | § 15: pa3znen 15.9
01 OMOJIOTUYECKOe MpUMEHEHHE  KapOOHOBBIX  KHUCIOT. [luki | opraHn3ma dYenoBeKa — YKCYCHYIO,
3HAUEHUE u | Kpeoca. MeTaboauThl mukina  KpeOca. | sHTapHylo M (pymMapoByIO KHCIIOTHI.
IIPUMEHEHUE MypaBeunbii  cnupt.  SHTapHas  kucnora. | PaccmarpuBator ux MEJIMKO-
KapOOHOBBIX KucOT | dymapoBas kucnora. beH3oifHas KkucioTa. | OMOIOrHYecKoe 3HaUECHUE
ben3zoat HaTpusi. ATUIIMHOBASI KUCIOTA
27/1 | Pemenne 3amay mo | Pemenne 3amay  mno Tteme «KapOonoBble | Pemaror 3a1a4u 1o TeMe | § 15:  pasnenst
02 | teme «KapOOHOBBIE | KHCIOTBD» «KapOoHOBBIE KHCIOTBI» 15.1—15.9




KHCIJIOTBD»

28- | OyHKIMOHAIBHBIC [Tpou3BoaHbIe KapOOHOBBIX KUCIOT. ALWi, WM | XapakTepu3yloT  ¢usuueckue  u | § 16: pasgmenst 16.1,
29/1 | mpousBOIHBIC arIbHas rpynmna. ["asoreHanruipua. | XUMHIECKUE cBoicrBa | 16.2, 16.3
03- | kapOoHOBBIX KHCHAOT | Au3amenmi€Hnbiii amua. AHruApuabl. THOdQUPHL. | XJTOPaHTHIPHIIOB, aMUJI0B,
104 [Tonyyenune XJopaHruapuaoB. PeakimoHHAs | aHTHAPUIIOB u THOA(HUPOB.
CMOCOOHOCTh (PYHKIIMOHAIBHBIX NPOM3BOAHBIX | PaccmarpuBaroT MEIHKO-
KapOOHOBBIX KHCHOT. [IprMeHeHHe U MeauKo- | OMONIOrHYecKoe 3HaYCHHE
Ouosornueckoe 3HAa4YEeHUE MPOU3BOJIHBIX | IPOU3BOJHBIX KAPOOHOBBIX KHCIIOT.
KapOOHOBBIX KUCJIOT. Habmronator u OIHCHIBAIOT
XUMHUYECKHH SKCIIEPUMEHT
30/1 | CnoxHble 3GHUPHI Cnoxnsie  3¢upbl.  KucrmotHeni  rumponus | CpaBHUBAIOT KUCIOTHBIA U MIEI04HOM | § 16: pa3men 5
05 CIOKHBIX  3¢upoB.  IllenmoyHON  THUAPONH3 | TUAPOIHU3 CIOKHBIX IPUPOB
CIIOXHBIH 3pup — ombuieHue. JlabopaTopHbIii
onbIT. 34. TI'maponu3 stunanerara Ha ocHose
peakuuu dTepuduKani XapaKTepu3yrT COCTaB,
CBOWCTBA W OOJACTH TPUMEHEHHS CIIOKHBIX
3(upoB.
31/1 | Ilpaktuueckas padota [IpoBonsat XUMUYECKHE
06 5 «llonydyenue wu IKCIIEPUMEHTBI c COOJIIOIEHUEM
CBOMCTBA  YKCYCHOH IpaBWJI TEXHUKU OE30MacCHOCTU IpHU
KHCIIOTBI» pabote c 1ab0paTOpPHBIM
000py/I0BaHUEM M HarpeBaTeIbHBIMU
npubopaMu, a TaKkKe XUMHUYECKUMU
pEaKTUBaMH. DKOHOMHO u
HKOJIOTMYECKU TPAMOTHO OOpalaroTcs
c XUMHUYCCKHMH pEaKTUBaMHU.
DKCTepuMEHTAIBHO MOJTy4aroT
YKCYCHYIO ~ KHCIIOTY ¥  TPOBOJIST
peakiuu,  XapakTepusymomme — eé
XMMHYECKHUE CBOMCTBA
32- | Pemenne 3amau 1o Pemenue 3a/1a4 no Teme | § 12—16
33/1 | Teme «Kucmopomocoepkaniue
07- | «Kucnoponocoaepxa OpraHWYecKHe COeTUHEHUs» PemraroT
108 | mme  opraHWUYecKHe 3aJ1auH 1o TeMe
coequHEHU | «Kucnoponoconepxaiue
OpPraHUYeCKHe COSTMHEHUS
34/1 | KontponbHas pabota BoinonHsoTr  3agaHus 10 TeMe
09 6 o TEME «Kucmopomocorepxaniue




«Kucnoponocoaepxka
e  OpraHuvecKue
COCJIMHECHHU S

OpTraHU4YCCKUC COCIUHCHUSA »

o ok~ w

Tema 4. A3oToconep:xkammue oprannyeckue coeqinHenns. I'erepopyHkuonaabuble coefnnenus (20 u
BocnuraresbHble 3a1aun:

Bocnuranue yoexIeHHOCTH B TOM, UTO XUMUSI — MOIIHBIA HHCTPYMEHT BO3/IEHCTBHUS HA OKPYKAIOILYIO CPEly, U UyBCTBA

OTBCTCTBCHHOCTH 3a IPUMCHCHHUEC IMOJTYYCHHBIX 3HAHWUH U YMCHHﬁ,

Bocnuranue yoexxaeHHOCTH B TOM, UTO IPUMEHEHHE MOJIyY€HHBIX 3HaHUN U YMeHUI OyaeT HeOXOAUMO B JKU3HH sl Oe301acHOM

paboThI e BemecTBaMu B 1aboparopuu, OBITY U Ha MPOU3BOJICTBE; PEIICHUS IPAKTHYECKHUX 3a7a4 B TIOBCETHEBHOM JKU3HH;
MPEIYIPEXACHUS SIBICHUH, HAHOCSIINX BPEJI 3I0POBBIO YEIIOBEKA U OKPYIKAIOIIEH Cpesie; MPOBEICHUS HCCIeI0BATEIbCKUX padoT;
CO3HATEILHOTO BBIOOpA MPOQPECCHH, CBI3aHHON C XUMUEH

Bocrmranne AKKYPATHOCTHU U BHUMATCIIbHOCTHU ITPU BBINTOJIHCHUHN pa60T C IPUMCHCHUEM XUMHUUYCCKHUX PCAKTHUBOB.

Bocnutanue 6CpC)KHOFO OTHOIICHUA K OKPY)KaIOH_[eﬁ cpeac

CDOpMI/IpOBaHI/Ie YYBCTBA OTBETTCBCHHOCTHU 34 PE3YJIbTAT y‘lC6HOl"O Tpyaa

BocnuTtanmue camMmocTOSATEILHOCTH 06yqa101u14xc;1

1/11

AMuUHBI
anudaTuyecKue u
apoMaTH4ecKHe

Obmass ¢opmyna amuHoB. HomeHknarypa
amMuHOB. llepBUuHBIE, BTOpPUYHBIE, TPETHUHBIE
amuHbl. [{ukiandeckue aMuHbl. J(MaMHUHbI

XapakTepusyroT CTpOCHHE,
KJIaCCU(UKALHUIO, H30MEPUIO u
HOMEHKJIaTypy aMHHOB. CpaBHMBArOT
NECPBUYHBIC dAMUHBI, BTOPHUYHBIC
aMUHBl M TPETUYHBIE  AMMHBI.
MopenupyroT ~ CTPOCHHME  MOJIEKYJ
aMHUHOB

§ 17: pazmen 17.1

2/11

duznueckue "
XUMHYECKHE CBOMCTBA
aMUHOB

du3nyecke 1 XUMHUYECKHE CBOMCTBA aMHUHOB.
MexMoIIeKyIIsIpHbIE BOJIOPOJIHBIE CBS3H.
CpaBHeHHE TeMmepaTypbl KUIEHUS MEPBUYHBIX
aMHUHOB U CIIUPTOB.

XapakTepu3yroT MEKMOJIEKYISIPHbIE
BOJOpPOAHBIE  CBsA3H. (CpaBHUBAIOT
TEMIIEpaTypbl KHUIIEHHUS NEPBUYHBIX
aMuHOB UM cnuptoB. (CpaBHHUBAIOT
TEMIIEpaTypbl  KUIIEHHUS  HU30MEPOB
aMUHOB

§ 17: pazmen 17.2

3/11

XUMHYECKHUE
CBOMCTBa aMHUHOB

OcHoBHbIE cBoMcTBa amMMHOB. CHja aMHUHOB H
HuTpocoenuHeHnid. HykneodunbHble CcBOHCTBa
aMUHOB. Jle3aMHMHUpPOBAHHUE. Peaxnus
OpOMHUPOBaHUS aHWJIMHA. Peakuus
ANEKTPOPUIBHOTO 3aMeIeHHs 110

CpaBHUBAIOT
METHJIAMUHA,

CBOMCTBA aMMHAaKa,
JUMETHIaMUAHA u
TpUMETUIIAMUHA Ha OCHOBE
NpelICTaBlIeHuid 00  3IEKTPOHHOM
CTPOEHUH HMX MOJIEKYJ M B3aUMHOM

§ 17: paznen 17.3




apoMaTUYeCcKOMY KoJiblly. Peakius ropenus.
Oxkwucrnenne aHwinHA. JlaGopaTOpHBIE OTBITHI.
35. PacTBOpUMOCTH ¥  KHCIOTHO-OCHOBHBIE
cBoiicTBa aHwiIMHA. 36. OKKCIIeHUe aHurHA. 37.
BpomupoBanue anununa Ha ocHoBe coctaBa u
CTPOEHHUSI aMUHOB OMNMCBIBAIOT UX CBOMCTBA Kak
OpraHU4YeCKUX OCHOBaHUM.

BIUSHUM  aTOMOB B  MOJICKYJE.
CpaBHUBAIOT CBOICTBA
apOMAaTHYECKUX aMHUHOB Ha OCHOBE
npeJcTaBieHuid 00  3JIEKTPOHHOM
CTPOCHMHM HMX MOJIEKYJI U B3aHMHOM
BIUSHUM  aTOMOB B  MOJIEKYJe.
XapakTepusyroT HYKJIeO(UIbHBIC
CBOIiCcTBa MEePBUYHBIX aMUHOB,
3alUChiBasl ~ ypaBHEHUs  pPEaKIUH.
3anuchiBalOT YpaBHEHUSA  PEAKIIUMA,
XapaKTePU3YIOIIHE JIICKTPOPUIBHOE
3aMelIeHre B MOJIEKYJe AaHUIIUHA.
Habmronator u OMHCHIBAIOT
XUMHUYECKHUH IKCIIEPHUMEHT

4/11 | Toay4yeHne aMHUHOB. [Ipumenenue u MearnKoOnoIorHYecKkoe | XapakTepu3yrT crocoObl mosydenus | § 17: pazgensr 17.4,
3 3HaueHue [lomyueHue mepBUYHBIX, BTOPUYHBIX, | aMUHOB. XapakTepu3yroT npumeHenue | 17.5
TPETUYHBIX aMHHOB. Boccranosnenue | aMuHOB. ['0OTOBSAT COOOIIEHUS HA TEMY
HUTpocoenuHeHuil. Peakius 3unnna. AHum3M. | «MeauKoOUONIOruueckoe  3Ha4yeHHe
[Ipumenenue u MEAUKOONOJIOTMYECKOE | aMHUHOBY.
3HaueHue aMuHOB. DykcuH. bpuinuaHTOBBII
3enénpiil. [lommyperanbl. buoreHHble amMUHBI
(agpenanuH, HOpaJIpeHaJMH, nohamuH,
CEPOTOHUH, MEJIaTOHHH, THCTaMUH).
Awmderamun. Heltnon
5/11 | Pemienne 3amau 1o | PemeHue 3amau o reme «AMHUHBI» Pemator 3agaum no reme « AMMHBI» § 17:  pa3nensl
4 TeMe «AMUHBI» 17.1—17.5
6/11 | T'erepoumknuyeckue | KapOouukindyeckne ¥ TeTepOLMKIMYEcKHe | PaccMaTpuBaroT ctpoenue | § 18: paszgen 18.1
) COETUHEHUS COETUHEHUS. Kucnoponconepxaiue | KUCIOPOICOAEPKALIUX
reTepOLMKINYECKNE  coequHeHus.  DypaH. | TeTepOLUKINYECKUX COEIUHEHMM:
[Tupan. Terparuapodypan. Terparuaponupan dbypana, nupana, Terparuapodypana,
TeTparuponupaHa
7/11 | Ctpoenwue, A30TcoAepKallie TeTePOLUKIIbl. PrU3ndyeckue u | XapakTepu3yroT anekTpoHHoe | § 18: pazmensl
6 ¢buznyeckue U | XMMUYECKHE CBOWCTBAa NUpHUAuHA. PUBNYECKUE | CTPOCHUE a30TcoAepKaIINUX
XUMHUYECKHUE CBOICTBA | ©  XMMMYECKHE  CBOMCTBA  NUpPpOJIA.  T- | TETEPOIMKIIOB. CpaBHuBaroT
NUPUIMHA U TUppoJia | AeuIUTHAs cUcTeMa. Cucrema p,M- | XMMMYECKHE CBOMCTBA NUPHUJIMHA U
COTIPSIKEHHUSL. Cucrema T,M-CONpsDKEeHUs. | muppoia.  Pa3bupator  mOHOpHO-
Cuctema musobiTounas. I'emornoOun. [lopdun. | akuenTopHbIi MeXaHU3M

[Innepuaun. JlemoHcTpanuu. PactBopuMocTs U

MPUCOCAVMHCHUS CHIIBHBIX KHCJIOT K




OCHOBHBIE CBOMCTBa
KomruiekcooOpazoBanre MUpUInHA

NUPUJIMHA.

nupuanHy. HabmogaoT 1 onuchIBaioT
XUMHUYECKHH JKCIIEPHUMEHT

8/11 | I'erepouukanueckue | OOmas XapaKTEPUCTHKA TIE€TEPOLMKINYECKHX | [oTOBAT  coobOmieHus Ha  Temy | § 18: pasmenst 18.5,
7 COCIMHEHHS C JABYMS | COSMHEHUU C ABYMs W Oojee rerepoatroMamu. | «MemukoOunonornueckoe  3HaueHue | 18.6
u oonee | [lupumunun. Ilypun. HWmumazon. AJEHUH. | TeTEPOLMKINYECKUX COETUHEHUN Y.
rerepoaroMamu Tuazon.  IlpumeHeHHE  TeTEPOLUKINYECKUX | 3aCIyLIMBAIOT IIOAITOTOBJIEHHOE
coenuHeHnil. Butramunasl PP u B6. ®ypanunus. | ofTHUM W3 y4Yamuxcs CooOIeHue,
DypazonugoH XapakTepu3yroT | 00CYX Ia0T U JOMOJIHSIOT €ro
TeTePOLMKINYECKUE COCAMHEHHUS C  JBYMS
rerepoaroMamMu: MUPUMHJIMH U HMMHJIA30J1, a
TaKK€ MPOU3BOJHBIE MypuHa. CpaBHUBAIOT
MOHSITHS «IypUHOBBIE HYKJIEMHOBBIE
OCHOBAaHUS» U «IUPUMHUINHOBBIC HYKJICHHOBBIC
OCHOBAHUS».
9/11 | IlpuHLHMIIBI [TpunIUIIBI HOMEHKJIATyphl | BeimonHstor ynpaxknenuss Ha 3HaHue | § 19: pazpen 19.1
8 HOMEHKJIaTypPbl reTepo@yHKIIMOHABHBIX COSAMHEHUN paBuI HOMEHKJIATypPhI
rerepoyHKIIMOHAIbH rerepoyHKIIMOHAIBHBIX COeTUHEHUN
BIX COCTUHEHUN
Pemenne 3amau 1o | Pemenue 3amay mo teme «l'erepoumknunueckue | Pemator 3a/1a4u o Tteme | § 18, 19
TeMe COCJIUHECHHU S «["eTepoUKINYEeCKUue COCTUHECHUS
«I"eTepounkInUecKue
COEJTUHEHUS
10/1 | AMHHOCTIHPTBI Amunociuptel. KomamuH. XonuH 3Hakomsrces ¢ | JlaroT OInpeleIcHue nosstus | § 19: pasznen 19.2
19 JIBYMSI TIPEJICTABUTENIIMH aMHUHOCIIUPTOB — | «aMHUHOCTIHUPTHI». PaccmatpuBaroT
XOJINHOM U KOMaMHUHOM. Ouonornueckoe 3HAYCHHE u
XUMHUYECKHE CBOIICTBa JIBYX
MPEACTaBUTENEH aMHHOCIHUPTOB —
XOJIMHA M KOMAaMMHA. 3aluChIBAIOT
COOTBETCTBYIOILIHE ypaBeHEHUs
peakuui
11/1 | I'mppokcukeToHbl W | [MOPOKCHKETOHBI M THAPOKCHAIbICTUABL | JlatoT OIpeeIcHUs nosstui | § 19: paznen 19.3
20 THAPOKCHANIBIIETHABl | [ uIiepanpaeru. JuruipokcuaneTo | «rMIPOKCUKETOHBD,
3HaKoOMsTCA c TUAPOKCUKETOHAMU U | «TUAPOKCUATBIAETUIBI».
THIPOKCHANIBJETUIAMU, C UX CcTpoeHueM Hu | PaccmarpuBaior poJb
OMOJIOTUYECKIM 3HAUCHUEM. TUJPOKCUKETOHOB u
TUIAPOKCHAITBIECTHIOB B
SHepreTudyeckoM oobmene. I[IpuBoasaT
MIPUMEPBI CJIOYKHBIX 3¢upoB




TIANCPpATIbACTUAA.

12/1 | AMUHOKHCIIOTBI AMUHOKHUCIOTHI. [Iporeunorennsie | Jlator omnpenenenue noHsITus «o- | § 19: paznen 19.4
21 aMUHOKHUCIIOTHl. HoMmeHknatypa aMHUHOKHUCIOT. | aMUHOKUCIIOTH,
3nayenne aMUHOKUCIOT. Cynb(aHunaMuaHble | «CyTbpaHuIaMUIHBIE  TpenapaTb».
npernaparsl. [TpuBoaAT mpUMEpHl O-aMUHOKHUCIOT.
Paccmarpusaror CTPOCHHUE u
Ouonoruueckoe 3HaYCHHE
AMUHOKHCIIOT
13/1 | ®eHOTOKHUCIOTHI DEHOJOKUCIIOTH. 3HaueHue u npuMeHeHue | Jlaror omnpeaeseHue nouarus | § 19: pazne
22 (EHOIOKHUCIIOT. CanuuunoBas KHCJIOTA. | «(EHOIOKUCIOTHI. 3anuchIBaOT
AueTuicanuiuioBas KHUCIOTa. | (GOPMYJIBI CATUIUIOBON KHUCIOTHI U
deHnIcaInnuIar. Merunncanuuuiar. | aneTHICaIuLIUI0BON KHCJIOTBI.
[TapaGensl. [1apa-aMuHOCanuIIUIOBas KUCIOTA 3anuchIBAlOT  ypaBHEHUs  peakiuil
TepUPUKAIMUA  JUIS  OTHUX  KHCJIOT.
PaccmatpuBator CTpOCHHE u
Ouonoruueckoe 3HauYeHue
(hEHOIOKHUCIIOT
14/1 | T'uapoKCUKUCTOTHl U | [MIPOKCHKHUCIOTEI M OKCOKUCIOTHL SOmounas | JlaroT ornpezeneHus nousituit | § 19: pasnen 19.6
23 OKCOKHCIIOTBI KHCIIOTA. JIumoHHas KHCIIOTA. | «TUAPOKCUKHUCIOTHI u
[TupoBuHOrpaaHas KHCJIOTA. | «OKCUKHUCIIOTBI». 3anuchIBaOT
[ITaBeneBOyKCyCHas KHUCJIOTA. Mornounas | GopMynbl  sI0710YHOM, JUMOHHOM U
KHUCI0Ta MOJIOYHOM KHUCIIOT KaK
IIpeJICTaBUTENEH TUIPOKCUKHUCIIOT.
3anuchIBaOT (bopMyIIbI
MIUPOBUHOTPAJHON u
[IABEJICBOYKCYCHOM  KHCIIOT  Kak
IIpeICTaBUTENEH OKCHUKHCJIOT.
OOBSICHSIOT OMOJIOTHYECKOE 3HAUECHUE
15/1 | Pemienne 3amay 1o | Pemienue 3a1a4 1o teme | Pemarot 3a1a4u 1o Teme | § 19
24 TeMe «['eTepodyHKIIMOHATIBLHBIE COSTUTHEHUSI. «["erepodyHKIIMOHATBHBIE
«["erepodyHKIIMOHATB COETUHEHUS.
HbI€ COEIMHEHUS.
16/1 | Onruueckas Ontuueckas uzomepus Onrtuueckas uzomepus. | [IpuBoast (hopMyIbI nByx | § 19: pazgen 19.8
25 30Mepus DHaHTHOMEPHUSI. [Tpoexnun Ouiiepa. | SHAaHTUOMEPOB  SIOJIOYHOM  KUCIIOTHI.
XupanbHble u30Mepbl. OJHaHTHOMep Lpdana. | XapakTepusyror Ouonoruyeckoe

Ounantuomep D-psna. luactepeomepsl. Paniemar
Ha npumepe Monekyn MOJIOUHOW U sIOJIOYHOM
KHCJIOT PacCMaTpHUBAIOT BUJ NPOCTPAHCTBEHHOMN

S3HAYCHUEC ONITUYCCKUX U30MEPOB




HU30MEPUM — ONTHUYECKYIO U30MEPHIO, IIPU 3TOM
UCHoNib3yI0T Gopmynsl Puriepa.

17/1 | Tlpumenenue [Ipumenenue reTepo@yHKIMOHANBHBIX | ['0TOBAT  cooOmenus Ha  Temy | § 19: pazgen 19.9
26 reTepoPyHKIIMOHAIBH | COSTUHCHHUM. [TumeBbie nobasku | «[Ipumenenue
BIX COCJIMHEHUH XapakTepusyroT OCHOBHBIE HAIpaBJICHUS | TeTEPOPYHKIIMOHATBHBIX
MCIOJIb30BAHUS rerepoyHKIIMOHAIBHBIX | COSTMHECHUI. 3acnymuBaoT
COCIMHEHUIA. MOJITOTOBJICHHOE OJIHUM U3 yUallluXCs
cooOuieHue, 00CyX/aroT "
JIOTIOJTHSTFOT
18- | Pemenne 3amau 1o | [erepodyHKIIMOHATBHBIC coenuHeHus» | Pemaror 3a7a4u o Teme | § 18—19
19/1 | Teme Pemenne 3amau mo Teme «A3zoToconepxkaimue | «A30TOCOJepKAIIe  OPraHUYECKHE
27- | «A3oTOCOAepKalIie | OpPraHuYEeCKHe COCMHEHUS. | COCTUHECHHUS.
128 | opranuveckue I'erepodyHKIIMOHANBHBIE COSAMHEHUSD) ['erepodyHKIIMOHANBHBIE
COCIMHEHMUSL. COCITUHEHUS
20/1 | KourponbHas paboTa | BBIIOJIHSIOT 3aJIaHUsI o TeMe
29 7 o TeMe | «A30TOoCcoAepIKaIIne OpraHuveckue | BelmomHsoT  3amaHuss MO0 TeMe
«A3oTOCOMEpKAIUE | COCTUHCHHUSI. l'etepodyHKIIMOHATBHBIE | «A30TOCOJCPKALINE  OPraHUYECCKHE
OpraHHYECKHe COCITUHEHUS COCTUHEHMUSI.
COC/IMHCHHUSI. ['etepodyHKIIMOHATBHBIC
I'etepodyHKIIMOHATIBH COCTUHEHUS
bI€ COCIMHEHUS»
Tema 5. Xumus npupoanbix coequHenni (37 1)
BocnurarejabHble 3a1a4n:

1. BocrnuTtanue yOeXJ€HHOCTH B TOM, YTO XUMHSI — MOIIHBIA HHCTPYMEHT BO3/ICHCTBUS HA OKPYKAIOIIYIO CPEy, M UyBCTBA
OTBETCTBEHHOCTH 32 PUMECHECHHE MTOJTYICHHBIX 3HAHUN U YMEHUH;

2. Bocnuranue yOekIEHHOCTH B TOM, YTO IPUMEHEHUE TIOTYyYCHHBIX 3HAHUN U YMEHHI Oy/IeT HeOXOIUMO B KU3HU T O€301acHOM
paboTHI € BemecTBaMu B 1ab0opaTtopuu, OBITY U Ha MPOW3BOJICTBE; PEIICHUS IPAKTHYECKHUX 3a1a49 B TIOBCETHEBHOM JKU3HH;
MIPEIYIPEXKICHUS SIBICHUH, HAHOCSIINX BPEJI 3I0POBBIO YETIOBEKA U OKPYIKAIOMIEH cpejie; MPOBEICHUS HCCIeI0BATEIbCKUX padoT;
CO3HATENBHOTO BBIOOpA MPOQEeCcCHr, CBA3aHHON C XUMUEH

3. Bocnuranue akkypaTHOCTH U BHUMATEIBHOCTH MPH BBIMOJIHEHUU PA0OT ¢ IPUMEHEHHUEM XUMUYECKUX PEAKTUBOB.

4. BocnutaHue OepeXHOT0 OTHOIICHHS K OKpPYXKAIOIIeH cpese

5. ®opmupoBaHHe YyBCTBA OTBETTCBEHHOCTH 32 PE3yNIbTaT yueOHOTO TpyAa

6. Bocmnuranue caMOCTOATETFHOCTH O0YUAOLTUXCS




1/13 | OOwas Jlunuael ombinsieMble. Jlunuael HeombUisieMble. | CpaBHUBAIOT — MOHSATHUS «munuasl | § 20: pazgenst 20.1,
0 XapaKTEPUCTHKA I'uapodoOHOCTE. TpuanuiIraunepuHbl. | OMBUISIEMBIC) u «munuasl | 20.2
JKUPOB O6bmas | Kuciorusri COCTaB. ITonuHeHaceIIeHHBIEC | HEOMBUIIEMEIE)) OO0BACHSIOT "
XapaKTepUCTHKA KUPHbIE KUCIOTHL. HachlllleHHbIe KUpPHBIE | IPUBOJAT MPUMEPHl HA  TOHSITHE
KUPOB. KHUCJIOTBL. Burtamunonono6uble BEILECTBA | «KUCIIOTHBIM CcOCTaB KUpoB». Ha
XapakTepus3yloT OCOOCHHOCTH CBOWCTB J>KMPOB | OCHOBE MEXIIPEIMETHBIX CBSI3eH C
Ha OCHOBE CTPOEHHUSI UX MOJIEKYJI. ouonorueu PacKpbIBatOT
OMOJIOTMYECKYIO POJIb KUPOB
2/13 | dusnueckue u | ®usnyeckue cBoicTBa x)upoB. Pactutenbupie | Knaccupunupyror skupel 1o  wux | § 20: pazgensi20.3,
1 XUMHUYECKHUE CBOICTBaA | kupbl. KuBOTHBIE  >kupbl. JlumomporeuHsl. | coctaBy W mpoucxoxiaeHuto. Ha | 20.4
XKUPOB XUMHYECKHE CBOMCTBA JKUpPOB. I'maponmus u | ocHOBe 3TOro jarr Paccmarpusaror
OMbUIEHHE XHUPOB. JlabopaTtopHble OMBITHL. 38. | CTPOCHHUE MOJEKYJ JUIOMNPOTEUHOB U
OO0pa3oBaHue KaNbLUEBBIX COJIEH HACBIIMIEHHBIX | OTMEYAIOT ux
BBICIIUX JKUPHBIX KUCIOT. 39. OOHapyxeHHE | KITMHUKOAUArHOCTUYECKOE 3HaueHUeE.
NBOMHON CBA3W B oJenHOBOM kuciotre. 40. | CpaBHUBAIOT KUCIOTHBIN U IIETOYHON
OObnapykeHue JABOWHBIX CBA3€il B JIMMOHEHe | (OMbUIEHHE) ruaponu3. [IpoBomsr,
XapaKTEPUCTHKY (PU3NIECKUX CBOMCTB KHPOB. Ha0JII01at0T U OIHCHIBAIOT
XUMHUYECKHUN SKCIIEPHUMEHT
3/13 | Ilpumenenwue xupoB | [IpumeHeHue KUPOB. ['unpupoBanue | PaccmarpuBator npousBoacTBo | § 20: paznmen 20.5
2 pacTUTENbHBIX >kUpoB. Ilporopkanue KHUpPOB | TBEPIABIX KUPOB Ha OCHOBE
XapaKkTepusyroT OCHOBHBIE HalpaBJIEHUS | paCTUTENbHBIX Macen (TUAPUPOBAHHE
HCIIOJIB30BaHUs JKUPOB. pacTUTENbHBIX JKUPOB). OOBACHSAIOT,
[IOYeMy IPOUCXOAUT IPOrOpKaHUE
JKUPOB
4/13 | Pemienne 3amau 1o | Pemenue 3amad o teme «Kupbi» Pemarot 3agaumn no teme «Kupbi» § 20:  pasgpensl
3 TeMe «Kupsh» 20.1—20.5
5/13 | ®ocdonunuast IloBepxHOCTHaAs akTUBHOCTb. . [loBepXHOCTHas | 3HaKOMATCSA co ctpoenueM | § 21: pasgen 21.1
4 KJIETOYHBIX MEMOpaH | akTUBHOCTb ['mipodunbHas mnonspHas dacTh | pochonunuaos. PaccmarpuBaror
MoJIeKy bl JIumoguibHas HemoispHass 4YacTh | oOpa3oBaHMe M (DYHKIIMOHUpOBaHHE
MoJieKynbl. [loBepXHOCTHOAKTHBHBIE BeUIECTBA | KJIETOYHBIX MeMOpaH. CpaBHUBAIOT
(ITAB). Munenist HNOHATUS  «TUApO(UIbHAS TOJSpHAs
4acTb MOJIEKYJb» U <«JIUNO(UIbHAS
HENoJIsIpHasl 4acTh MOJIEKYJbD». JlatoT
orpezeneHue MOHSTHUSA
«IIOBEPXHOCTHOAKTUBHBIE BEIIECTBA»
6/13 | dochonumuas! dochomunub. ['munepodochomumuasr | PaccmarpuBaroT ctpoenue | § 21: pazmen 21.2
5 KJIETOUYHBbIX MeMOpaH | (hocharuaundTaHoIaMHUHBI, dochonunuaos. ITpuBonsr
(dhochaTuIuIXOIUHBI, dbochatuauiacepunsl). | KiacCuOUKAITUIO dbochomumuaos.




Counrodochonunuab. Counromuenunsl. | XapakTepu3yoT IPUMEHEHNE
JletmTuHBL dbochommnuaos B [TUIIEBON
IPOMBIIIICHHOCTH
7/13 | Ctpoenune kierounoi | Ctpoenue kierouHod MemOpanbl. Ctpoenue | COCTaBISIOT CXeMy ctpoenus | § 21: pasznen 21.3
6 MeMOpaHBbI Mosiekysbl  dochommnuaa.  DPocHoSUNMUIHBIN | OMOJIOTMYECKUX MEeMOpaH, OOBSICHSS
OucIIon. KunkoctHO-MO3an4Hast MOJIEJIb | COCTaB M POJIb KKIAOI0 KOMIIOHEHTA
CTPOCHHUS OMOJIOTHICCKUX MEMOpPaH
8/13 | OGrmas . Crepeomsomepust OOmiast popmysa yrieBoaoB. | XapakTepu3yloT COCTaB YIJIeBOAOB U | § 22: pasmenbi22.1,
7 XapaKTePUCTHKA Monocaxapuabl. Jlucaxapunel. [lomucaxapuzpl. | ux — kimaccuukanuioo Ha  OCHOBe | 22.2
YIJIEBOJOB buononumepsl. Anbnospl. Keto3sl. Tpuo3sbl. | cnocoOHOCTH K TUAPOIU3Y
Terpo3bl. Ilentossl. 'ekco3bl. Onurocaxapunsl. | PaccmarpuBaroT CTEPEOU30MEPHIO
Oputposa. Tpeoza. Dopmyner Gumepa. Pubo3a. | MoHOCaxapuI0B Ha puMepe
Jle3okcupubo3a. JluactepeoMepsl. aJIbJA0TETPO3, ANbJONEHTO3 (prbo3a),
albAOreKco3 (TJII0KO03a), KETOTeKCOo3
(ppy«rosa)
9/13 | Obpa3oBanue Oo6paszoBanue UKITHYECKUX dopm | M3obpaxkaror mukimmdeckue Gopmynsl | § 22: pazmen 22.3
8 MUKIMYECKHX  (OpPM | MOHOCAXapHIOB. ®dypaHO3HBII IUKJI. | MOHOCaxapu0oB C MOMOIIBIO (HopMyI
MOHOCaxapuJI0B [Mupano3ubii  nuki.  ®opmynsr  Xeyopca. | Xeyopeca. Paznuuaror gpypaHO3HBINH U
AHOMepbI NUPaHO3HBIN UK. Paznmuyaror o- u -
aHOMEPBI. 3aMKCHIBAIOT U OOBACHSIOT
oOpa3oBanue  (ypaHO3HBIX  (HopM
QJIBJIOTIEHTO3 Ha npuMepe
Ne30KcuprO03bl.  3amuChIBAIOT U
00BSACHAIOT 00pazoBaHue GypaHO3HBIX
IIUKJIOB ()PYKTO3BI
10- | Xumudeckue XUMHUECKHE CBOMCTBa MOHOCaxapuJoB. | ONMUCHIBAIOT  CTPOCHHE  MOJIEKYJHI | § 22: pa3nen 21.4
11/1 | cBoiicTBa Kommnekcoobpazoanue ¢ wuoHamu wmenu(lIl). | rmroko3sl Kak BEIlleCTBA c
39- | MOHOCaXapHIOB Oo6paszoBanue CIIO’KHBIX 3(pHPOB. | TBOWCTBEHHOM byHKmei
140 BoccTaHoBneHue 10 MHOTOaTOMHBIX CHUPTOB. | (ampaerugocnupTa). IIporosupyrot
Okuciegue o KHUCIIOT. OKHclieHHe | XUMHYECKUE CBOMCTBA TIJIIOKO3BI H
MOHOCAaXapua0B C JECTPYKLUHUEH YIIEepOaHOH | MOATBEPKIAIOT 170'¢
uenu. ObpazoBanue riauko3uaoB. AT® u AJI®. | COOTBETCTBYIOLIUMU YpaBHEHUSAMU
Bunsl 6poskeHust (cnupToBO€, MOJOYHOKHCIIOE, | peaKIHii. OnpenensiioT  MOHATHE

MacisiHokucioe). JlabopaTopHbie OmbITHL 41.
OOnapyxeHue TJIIMKOJIBHOTO (¢parMeHTa B
rioko3e u ¢pykrose. 42. Ilpoda Tpommepa Ha
MoHocaxapuasl. 43. Peakuus CenuBaHoBa Ha

$pykrosy

«ruKo3uab. CpaBHUBAIOT CTPOCHHUE
MOJIEKYJI ATO u AlD.
XapakTepu3yloT BHUIbI OpOXKECHHUS U
HCIOIb30BaHUE STHX peakiuii.
[TpoBonsaT, HAOMIOIAIOT M ONMKCHIBAIOT




XUMHUYECKUN SKCIIEPUMEH

12/1 | IlpeBpateHus . [Ipumenenue raoko3sl ['mukonus. I'nukorenes. | XapakTepusyloT — OCHOBHbBIE  myTH | § 22: pasnenst 22.5,
41 IIFOKO3bI B opranu3me | [lenTo3odocdatHbrit yTh. [IpumeHeHue | mpeBpalleHus TIOKO3bI B opranusme: | 22.6
TJIFOKO3BL. JlaGoparopHsble OIIBITBHI. 44. | 1) raukonu3; 2) TrIMKOreHes3; 3)
MonenupoBanue mporecca OHMOJIOTMYECKOro | meHTo30(hochaTHBIN yTh.
OKHCJIEHUS TJIFOKO3bI PaccmarpuBator npUMEHEeHHE
MOHOCAXapHuJ0B
13/1 | OGmas Oo6mas XapaKTepUCTUKA JUCaxXapyuioB. | XapaKTepU3yoT ctpoenue | § 23: pazgen 23.1
42 XapaKTepUCTHKA Aueranu. I'mukosuansie cBsizu. llennmoOuosa. | AucaxapugoB W HUX  CBOIICTBa.
JIMCaxapu0B Caxapo3a. Mauibro3a. JlakTo3a. | PackpbiBatoT OWOJIOTHYECKYIO POITb
BoccranaBnuBaromye 1 HEBOCCTaHABIMBAIOUIME | CaXapo3bl, JIAKTO3bl W  MAalbTO3bI.
Jcaxapyibl. I'upponus qucaxapunioB. | [IpoBoasit, HaOMIOAAIOT U ONMUCHIBAIOT
I'pynnosas pabota. XUMHUYECKUN SKCIIEPHUMEHT
14- | O6mas . Kpaxwman. [emmonoza O6mas xapakrepuctrka | CpaBHUBAIOT CTpOCHUE U CBoMcTBa | § 23: pazgensr 23.2,
15/1 | xapakrepHucTHKa MOJICaxXapuI0B. [Tonmu-DrarokonupaHo3sl. | KpaxmMaia u 1EeJUTIONO36L. | 23.3
43- | monmcaxapumoB I'omononucaxapuapl. AMuio3a. AMWIONEKTUH. | XapaKTepU3yIOT HaXOJICHUE
144 Kpaxman. ['nmukoren. ILlemmtonosza. ['maponus | momucaxapupoB B MOPUPOAE, UX
nonucaxapunos. [lekctpun. Peaktus LlIBeiiniepa. | Ouonorudeckyro posib. ONUCHIBAIOT
Crnoxuble >QUpbl LEITIOI03bl ¢ YKCYCHOW H | B3aUMOJICHCTBUE LEJLTION03bI c
a30THOM KucioTaMu. KauecTBeHHbIE peakIy Ha | HEOPraHUYECKUMU W KapOOHOBBIMHU
KpaxMaln M [emnoiody.  JleMoHcTpanus. | KHCIOTaMHu — 0Opa30BaHUE CIOXKHBIX
I'unponu3 xpaxmana. JlabopaTopHsli onbIT. 48. | a3¢upoB. [IpoBoasT, HaOMOIAIOT U
KayecTBeHHast peakiusi Ha Kpaxmas ['pymnmoBasi | OMUCHIBAIOT XUMHUYECKUH
pabora. HKCIIEPUMEHT. l'oToBsT U
NPEJCTaBISAIOT MPE3eHTAllud Ha TeMy
«Knaccudukanus BOJTOKOH
16/1 | Pemenue 3amay mno | Pemenuwe 3amau mo  TemMe  «YTUIEBOABD | BBITOIHAIOT YIpaKHEHUsI no | § 23 paznenst 23.1—
45 TeMe «YTIIEBOABI» OO000ImIaf0T W CHCTEMATHU3UPYIOT CBEICHHS O | COCTAaBICHHIO peakuui ¢ ydactuem | 23.3
CTPOEHUH, CBOICTBAX, MPUMEHEHUH U 3HAUEHHUHM | MpeJICTaBUTEIeH YTJIEBO/IOB.
YIJIEBOJOB. 3anuChIBalOT ypaBHEHUS PEAKLUU,
WILTIOCTPUPYIOIIUX TeHETHYECKYIO
CBSI3b MEXJTy KJIaCCaMH OPTaHUYECKUX
COCIMHEHUN
17/1 | TlpakTrueckas pabora | DKCIIEPUMEHTAIBLHO uneHTuumpyroT | OnpenensoT HaIW4dus Kpaxmajia B
46 5 «YrneBoas» pacTBOpPhI TJIIOKO3BI, C€axXxapo3bl, Kpaxmaia U | IPOAYKTaxX MUTAHUS
L[EJUTIOJIO3BI.
18- | OGmas Oomas XapaKTepUCTHKA aMMHOKHUCIOT. | Jlator  oOmyro XapaKkTepucTHKy | § 24: pasgen 24.1
19/1 | xapakrepucTuka bunosnspHeiit HOH (LIBUTTEP-MOH). | aAMUHOKHUCJIIOT: Ha3bIBAOT




47- | aMHHOKHUCIOT 0 AMUHOKHCIIOTBHI. I'munyn. AnaHuH. | yHKIIMOHANbHbBIE TPYMIBI, TPUBOAST
148 Hezamenumeble 1 3aMEHUMBIE aMUHOKHCIIOTBI MpUMEPHl  TOMOJIOTOB,  HM30MEPOB;
3alUCHIBAIOT ~ OWIIOJIIPHBIC  WOHBI.
Paznuyarot HE3aMEHUMBIE u
3aMEHUMBIC AMUHOKHCIIOTHI.
[IporHO3UpPYIOT  pa3IUYHbIE  BHJbI
M30MEpUHU Y COEMHEHUIN ITOr0 Kjlacca
u MOJITBEPXKIAIOT ux
COOTBETCTBYIOIIUMHU  TpaduIeCKUMU
dbopmynamu
20- | Xumugeckue AMUHOKHCTIOTEI — aM(OTEpHBIC COCIUHEHHUs. | XapaKTepU3yIOT COCTaB U CTpoeHue | § 24: pasnensl 24.2,
21/1 | cBoiicTBa Peakuyu  aMHMHOKHCIOT C  KHCIOTaMH M | MOJIEKyJl aMUHOKUCHOT. OnuceiBaror | 24.3, 24.4
49- | aMHHOKHCIIOT menoyamu.  Peaknuum  sTtepuduUKalMM M | XUMUYECKHE CBOMCTBA aMHHOKHCIIOT
150 JIe3aMUHUPOBAHUS AMUHOKHCIIOT. | KAK ~ OpPraHM4ecKuX  aM(OTEepHBIX
JlexapOOKCUIIMPOBAHUE W TPAaHCAMUHUPOBAHUE | COCAMHEHUH. CpaBHHBAIOT
amMuHOKHMCIOT. KauecTBeHHass peakuuss Ha | aMUHOKHUCIOTHI C HEOPraHUYECKUMU
AMUHOKHCIIOTHI. Peaxiun AMUHOKHCIIOT, | aM(pOTEepHBIMU COCIMHEHUSIMU.
00yCIOBIICHHBIE JOTIOTHUTEIbHBIMU | 3alIUCHIBAIOT  YPAaBHEHMSI  peakUui
GyHKIMOHATBHBIMUA TpynmamMu. (OOpa3oBaHHE | IE3aMHUHHUPOBAHMSI,
nenTuaHou cBsa3u. llentuaHas (aMugHast) CBA3b. | AEKapOOKCHIUPOBAHMS,
JlaGoparopuble  onbIThl.  49. AMoTepHbIe | TPaHCAMUHUPOBAHUS aMUHOKHUCIOT, a
CBOICTBa OlAMUHOKHCIIOT. 50. | Takke  peakiuu, OOYCIOBICHHBIE
KommiekcoobpazoBanne oaMUHOKUCIOT. S1. | MOMOTHUTEILHBIMHU
JlezamMuHUpOBaHUE 0.-aMUHOKHCJIOT. 52. | pyHKUMOHANBHBIMU TpynmnamMu  (Ha
KauectBennas peaxiys Ha 0-aMUHOKUCIIOT npuMepe CcepuHa, IUCTEeMHa € 1p.).
OOBsICHSIIOT 00pa3oBaHUE MENTHIHON
CBA3M, AunentunoB. HaOmrogaror u
OTIHCHIBAIOT XUMHYECKUN
DKCIIEPUMEHT. PackpsiBaroT
OMOJIOTHYECKYIO POJIh AMHUHOKHUCIIOT
22/1 | Tlonyuenue u | CrtocoOb1 MTOJTYYEHUS AMHHOKHUCIIOT. | 3alMCBhIBAIOT  ypaBHEHUs peakuwil | § 24: pasznmensr 24.5,
51 MIPUMEHEHUE [Ipumenenne amuHOKHCIOT. CHHTETHYECKOE | TOMyYeHUs aMHUHOKUCIOT. [lemator | 24.6
AMUHOKHCIIOT BOJIOKHO KarpoH [ pymnmoBas pabora. COOOIIIEHUS u JEMOHCTPHUPYIOT
npe3eHTanu Ha Temy «l[IpumeHeHme
AMUHOKHCIIOT)
23- | Pemenne 3amau 1o | Pemrenue 3amad o remMe « AMHHOKHACIIOTEI» Pemarot 3amaun o Teme | § 24: pazaensl
24/1 | Teme «AMUHOKUCIOTBD) 24.1—24.6
52- | « AMHHOKHCIIOTED
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25/1 | Ctpykrypa OenkoB [HonunenTuasl. IIepBuunas, BTOPUYHAs, | XapaKTEPU3YIOT cTpoenue | § 25: pasgensr 25.1,
54 TpETUYHAs, YETBEPTUYHAS CTPYKTypa MOJIEKYJ | (CTpYKTypbl  O€nKOBBIX  MoJjekyn). | 25.2, 25.3, 25.4
oenka. [Jlucynbdumaenii moctuk. MoH-uonnsle | OOBSICHSIOT, 3a CUeT Yero
B3anMo/ieiicTBus. Bogopoansie cBsi3u MOJJICP>KUBACTCS KaKIbIN BU/J
CTPYKTYPBI
26/1 | dusnueckue u | CBoiicTBa OCJIKOB. ['moGynsipHbIC u | [lator  knaccudukamuioo — Oenkos. | § 25: pasmen 25.5
55 XUMUYECKHE CBOWCTBA | GUOPHILUIApHBIE OenKu. AnbOyMuHBIL. | 3alIUCHIBAIOT ~ YpaBHEHHS peakUuil,
0enKoB I'moOynuubl.  Monuzaums.  MakpoKaTHOHBI. | XapaKTepHU3YIOIIKe XUMHYECKHE
Makpoannonsl. KuciaoTHO-OCHOBHBIE CBOWCTBa | cBOMcTBa OenkoB. HaOmromator u
OEIKOoB. H3osnexkrpuueckoit TOYKA. | OMHICHIBAIOT XUMHUYECKUN
Jlenatypanus 6€IKOB (XUMHUUYECKAsi U TEIJIOBAst). | SKCIIEPUMEHT
Penarypamus. ['maponus OenkxoB. LlBeTHble
(Ka4eCTBEHHBIC) pPEaKIMH OCIIKOB: OMypeToBas
peaxius, KCaHTONPOTEUHOBasi Mpoda, peakius
oms. JlaGopaTopHbie OTIBITEHI. 53.
Kcanronporennonas peakius. 54.
OOHnapyxenue Mepkanrorpynn B Oenke. 55.
buyperoBas peakius
27/1 | OGras buonorudeckast ponp OenkoB. benkudepmentsl. | Xapakrepusyror — pepMeHTsl  Kak | § 25: pasnensr 25.6,
56 XapaKTepUCTHKA u | AHtutena. Mmuo3uH. AxtuH. KonupoBaHue | 6uonoruyeckue KaTajnzaropsl | 25.7
MpUMEHEHUEe OeITKOB ouonmornueckoir  mHpopmaruu. [lpumenenue | 6enkoBoit  mpuponabl. CpaBHUBAIOT
oenxoB. LlepeObponusun. ['maponmusun. KaszeuH. | pepMeHTHI ¢ HEOpPraHUYECKUMHU
AmuHoTpod.  AmuHOKpoBuUH.  MH(y3amuH. | KaTanuzaTopamu. PackpblBaioT poiib
JInzoamunasa. ITpodesum. | pepmenToB B 6uosorun "
Jlezokcupubonykiieasa. Pubonykieasza. Jlunasza. | mpuMeHeHHe B TPOMBIIUICHHOCTH.
Ponnnaza. Acnaparusasa. Crpenraza. | Knaccupuuupyror (bepMeHTBHI.
Hurtoxpom C. Aupaunnencus. [lencuaun VYcraHaBiIuBaroT 3aBUCUMOCTD
AKTUBHOCTH bepmeHTa oT
TeMIepaTrypsl u pH cpensl.
XapakTepu3yloT IPUMEHEHUE OEJIKOB
28/1 | lpaktuueckas padora | [IpoBOIAT  XMMHYECKHE  IKCIIEPUMEHTBHI  C
57 6 «AMMHOKHUCIIOTHI M | COOJIOZIEHHWEM IMpaBUJ TeXHUKU OezomacHoctu | [IpoBoasT XUMHYECKHE
OCIKm» pu paboTe ¢ 1ab0paTOPHBIM O0OPYAOBAaHUEM M | SKCTIEPUMEHTBI €  COOJIOJICHUEM

HarpeBaTeNbHBIMU  MPUOOpaMH, a  TaKXKe
XAMHYECKUMH  PEaKTUBaMH. OJKOHOMHO |
OKOJIOTHUECKH  TPaMOTHO  OOpamarTcs ¢
XUMHUYECKIMH pEaKTUBaMH. HaGmronaroT

NpaBUI TEXHUKH OE30MacCHOCTH IPH
pabote c 1a00paTOPHBIM
000pyIOBaHUEM U HarpeBaTeIbHBIMU
nmpudopaMu, a TakKe XHUMHYECKUMHU




CaMOCTOSITETTLHO POBOIUMBIE OTIBITHI, | pCAKTHBAMHU. OKOHOMHO u
3allUCBIBAIOT  COOTBETCTBYIOIIME  YPaBHEHMs | 3KOJOIMUYECKH IPaMOTHO o0pamarTcs
peakiuii. DUKCHPYIOT PE3yNIbTAThl HAOIIOICHUH | C XMMHUYECKUMU peaKkTUBaMu.
1 GOPMYIHPYIOT BBIBO/IBI HA UX OCHOBE Habmronarot CaMOCTOSITEIIbHO
IPOBOJIUMBIC  ONBITHL, 3AIHCHIBAIOT
COOTBETCTBYIOLIHE YpaBHEHMUSI
peakuuii. @DUKCHPYIOT pPE3yJbTaThl
HaOIIOCHUI u hopmynupyroT
BBIBOJIbl HA UX OCHOBE
29/1 | OGrmas OO6miast XxapakTEepPUCTHKAa HYKJICHHOBBIX KHCIOT. | PackppiBaloT  ponb  HYKJIEMHOBBIX | § 26: pa3nen 1
58 XapaKTepUCTHKA He3okcupubonyknennoBas kucinora ([AHK). | kucnor B mporueccax
HYKJIEMHOBBIX KUCJIOT | PHOOHYyKIenHOBas KHCJIO0Ta (PHK). | HacnenCTBEHHOCTH M M3MEHYHMBOCTH.
JlezokcupuOonykineo3uapl.  Pubonykiieo3unbl. | CpaBHUBAIOT MOHATUS «HYKICOTHI» U
MuHOpHBIE HYKJICMHOBBIE OCHOBAHUS. | «HYKIJICO3UI». CpaBHMBaIOT
Hyxneoruapl. [TomuHyKIHOTHABI CTPYKTYpPBI OEIKOB W HYKJIEHHOBBIX
KUCJIOT
30/1 | Crpoenue . [Ipumenenune HykiaenHOBBIX KucioT CtpoeHue | PaccMaTpuBaroT coctaB HYKI€o3uJoB | §  26:  pasnensl
59 HYKJICO3HU/IOB, mykineosugoB. TumuH. VYpamwn. Hwuroswn. | JHK u PHK. Xapakrepmsyror: 1) | 26.2—26.5 § 26:
HYKJICOTUIOB u | Anenun. [I'yanun. Tayromepsl. JlakTuMHas | cTpoeHME HYKJIEOTHIOB; 2) CTpOEHHUE | pasjeln 2
ITOJIMHYKJIEOTUI0B ¢dopma. JlakramHas ¢opma. HykieoTuabl. | MOJIMHYKICOTHAOB; 3) TEPBUYHYIO
Crpoenne HYKJICOTHUJIOB. Crpoenne | ctpykrypy monekyn JHK n PHK; 4)
nonuHykKiIeoTHioB. DochommdpupHas CBs3b. | BTOPHUHYIO  CTPYKTYPY  MOJIEKYJIBI
IlepBuunas crpykrypa JHK n PHK. Ilpunnun | JJHK; 5) MPUHIUIT
KOMILJIEMEHTAPHOCTH. ['uaponus | KOMIUIEMEHTapHOCTH; 6) THAPOIHU3
MOJUHYKJIEOTHI0B. [IprMeHeHne HYKJIEMHOBBIX | MOJIMHYKICOTUAOB.  XapaKTepHU3YIOT
KHCIIOT OCHOBHBIE HaTpaBJICHUS
WCTIOJIH30BAaHUS HYKJIEMHOBBIX KHCIIOT
31/1 | Pemienne 3amay 1o | Permenne 3amau  mo Teme «HykienHoBble | Pemaror 3a71a4u o Teme | §  26:  pazjmensl
60 TeMe «HyKIeHMHOBBIE | KHCIOTHD) «HyxnenHoBbIE KUCIOTBDY 26.1—26.6
KHCIIOTBD»
32/1 | Oprannueckast xumusi | Opranuyeckas Xxumus U ¢pusuonorus. [opmonsl. | [oToBAT cooOmieHuss M mpe3eHTanuu | § 27: pazgen 27.
62 1 QU3HOJIOTHS Ocrpammoi. TecrocTepoH Ha TeMy «OpraHudeckas XUMHS U
bu3noIOTH». 3aciaymmBaoT
MOJITOTOBJICHHOE OJTHUM W3 YUaIIUXCS
cooO1ieHue, 00CyX/1atoT u
JIOTIOJTHSIOT €T0
33/1 | Opranuueckast xumusi | Opranudeckas xumusg u  (papmakonorus. | [otoBar  coobmenuss Ha  Temy | § 27: pazgen 27.2
63 1 apMaKoJIOTUs [ernmmmMHBL «Oprannueckas XUMUS "




bapmakoorus». 3acnylmuBaroT
HOATOTOBJICHHOE OJHUM W3 yJaIIUXCS

cooOuieHue, 00CyX/1atoT "
JIOTIOJTHSIIOT €T0
34/1 | Opranndeckas xumus | OpraHuueckas XUMHUS u oumoxumus. | 'oToBAT  coobmenus Ha  Temy | § 27: pa3nen 27.3
64 1 OMOXUMHSI Hukotunamu. HukotuHoBast kucnota. | «Opranuyueckas XUMHS U OMOXUMHUSL.
Hukotun 3acnylmuBaoT MOJITOTOBJICHHOE
ONIHUM U3 YyYalluXCcs COOOIIeHueE,
00CYXKJAIOT U IONOJHSIIOT €ro
35/1 | Ilpaktuueckas padota [TpoBomsT XUMHYECKHUEC
65 7 «Pemenune IKCIICPUMEHTBI c COOJIIOIEHUEM
IKCIIEPUMEHTABLHBIX MPaBWI TEXHUKU OE30MACHOCTH IPHU
3aaq Xumus pabote c 1a060paTOPHBIM
TIPUPOJTHBIX 000py/IOBaHWEM W HarpeBaTeIIbHBIMU
COCITMHEHHI npubopaMu, a TaKKe XUMHUYECKUMU
peaKTUBaMu. DKOHOMHO u
HKOJIOTMYECKU TPAMOTHO OOpalaroTcs
C XUMHYECKUMHU PEAKTHBAMH
36/1 | Ilpaktuueckas pabora [TpoBomsT XUMUYECKHE
66 8 «Pemrenne OKCHEPUMEHTH ¢  COONIo/IeHUuEM
AKCIIEPUMEHTATBHBIX MpaBWJI TEXHUKU OE30MacHOCTU MPHU
3aa4» pabote c 1a00paTOPHBIM
0o0opysoBaHHEM U HarpeBaTebHBIMU
npubopaMu, a TaKKe XUMHUYCCKUMU
pEaKTUBAMHU. DKOHOMHO u
HKOJIOTUYECKH TPAMOTHO OOpaImaroTcst
c XUMHYECKUMU peaKTHUBaMHU.
HaoOmronaror CaMOCTOSITEIIBHO
MPOBOAMMBIE  OMBITHI, 3aMUCBHIBAIOT
COOTBETCTBYIOIIHE ypaBHEHUS
peakuyii. DUKCUPYIOT pPE3yJbTaThl
HaOIIOICHUI " hopmynupyroT
BBIBOJIBI HA UX OCHOBE
37- | O6oOmarommii  ypok
38/1 | mo TeMe
67- | «Opranudeckas
168 | xumwusi»
39/1 | Urorosas BemmonHs0T  3amaHus 1o Kypcy




69 KOHTpOJbHasE paboTa OpraHUYeCKON XUMUU
169
40/1 | Ananu3 KOHTPOJIBHOM YYEBHO-
70 paboTHL. METOIUYE
CKUHA
KOMIUIEKT
10 xnacc

1.IlyzakoB C.A., Mamuuna H,B., [TonkoB B.A. Xumus 10 knacc: yueOHuK 111 00111e00pa3oBaTeIbHbIX yupexaeHuii.- M.; [Ipocsenienue.
2. Xumus: 10 kiacc; 3MeKTPOHHOE MPUIIOKEHHUE K YICOHUKY.

11 xmacc

1.ITy3zaxoB C.A., Mamnauna H,B., ITonkoB B.A. Xumus 11 kiace: yueOHHK 11 00111e00pa3oBaTenbHbIX yupexkaeHuii.- M.; [Ipocsemnienue.
2. Xumus: 11 kitacc; 37IeKTPOHHOE MPUIIOKEHHUE K YICOHUKY.



11 xacc

TemaTuueckoe miianuposanue 11 kaace

/1t

Tema ypoka

Coneprkanue pasziesna JUJIaKTHYECKUE STUHUIIBI

OcCHOBHBIE
YUYECHHKA

BHUbI ACATCIIbHOCTH

,HOMaH_IHee 3alaHuc

Tema

o ok~ w

1. OcHOBHBIE TEOPETUUECKHUE MOJTOKEHHS OpraHndeckoit xumuu (21 u)
BocnuraTtesibHbIE 3a1a4UM:

Bocnuranue yoex1eHHOCTH B TOM, UTO XUMUSI — MOIIHBIA HHCTPYMEHT BO3/IEHCTBHUS HA OKPYKAIOIIYIO CPEy, U UyBCTBA

OTBETCTBEHHOCTH 3a IPUMEHEHHE MTOJIyYE€HHBIX 3HAHUN U YMEHUM;
Bocnuranue yoexaeHHOCTH B TOM, UTO IPUMEHEHHE MTOJIyY€HHBIX 3HaHUN U YMEHUI OyaeT HeOX0AUMO B JKHU3HM JUIsl Oe3011acHOM

paboTHI € BemecTBaMu B 1abopaTtopuu, OBITY U Ha MPOW3BOJICTBE; PEIICHUS IPAKTHYECKHUX 3aa49 B TIOBCETHEBHOM JKU3HH;
MPEIYIPEXKACHUS SIBICHUH, HAHOCSIINX BPEJI 3J0POBBIO YEJIOBEKA U OKPYIKAIOIIEH Cpesie; MPOBEICHUS HCCIeI0BATEIbCKUX padoT;

CO3HATEIHLHOTO BBIOOpA MPOQPECCHH, CBI3aHHON C XUMUEH

Bocnutanue AKKYPATHOCTHU U BHUMATCIIbHOCTH ITPU BBINIOJIHCHUHA pa60T C IPUMCHCHUEM XUMHUYCCKUX PCAKTHUBOB.

Bocnutanue 6Cpe)KHOFO OTHOIICHUA K OKPY)KaIOIHGﬁ cpeac
CDOpMI/IpOBaHI/Ie YYBCTBA OTBETTCBCHHOCTHU 34 PE3YyJIbTAT yqe6H0ro Tpyda

Bocnutanmue camMmocTOSATEILHOCTH 06yqa101u14xc;1

2/1-

IToBTOpEeHune

Kypca

xumunu 3a 10 xiace

Crtpoenue
Homenkiarypa

OPraHUYECKUX COEMHEHHUI.

OpPraHUYeCKHUX  COEJAMHEHUH
COTJIACHO MpaBuiIamM HIOITAK. Bunet
rubpugmzanuu. Buasl  uzomepun.  CriocoObl
MOy YCHUS " XUMHYECKHE CBOWCTBa
OpPraHUYECKUX BEIIECTB

CocraBisitoT (HOpMyJIbl OpraHUYECKUX
COEIMHEHU I o Ha3BaHUIO.
VKka3plBalOT ~ TUN ~ TUOpUIM3ALUU
K00 aToMa. 3anuchIBarOT
M30MEpPbl OPraHUYECKUX COEIUHEHUI.
3anuchIBAlOT  YpaBHEHUS  peakLui,
XapaKTEepU3YIOIINX XUMHUYECKHE
CBOWCTBA M CHOCOOBI  IMOJyYEHHS
OPraHNYEeCKUX COCTUHEHUIN

IToBTOpEeHN

3-3

Crpoenue
O6mmue
MIpeICTaBICHHUS

aTroma.

AToM.  AOCOMIOTHBIE M OTHOCUTEIbHBIE
3HAQ4YEHMsI Macc W 3apsaoB 4acTul. [IpoToHBLI
Hetitponsl. Hyknonsl. MaccoBoe uncio aroma

JlaroT omnpeneneHys MOHATUN «aTOMY,
«MaccoBOE YHCIIO aToMay.
CpaBHMBAIOT 3Ha4YeHUs aOCOIIOTHBIX
U OTHOCHUTENIBHBIX MacC M 3aps/ioB
gacTull. COCTaBIIAIOT CXEMY CTPOECHHS
aToMa W TOPUBOAIAT  IPUMEPHI




KOJIMYECTBEHHOTO  COCTaBa  aroma
(IpOTOHBI,  BJEKTPOHBI, HEUTPOHBI,
HYKJIOHBI)
4-4 | Cocrosiaue snexTpoHa | KopmyckynsspHO-BOTHOBOM Jayanu3M diekTpoHa. | O0bsacHAOT, B uéMm 3akimoyaercs | § 1: pazmen 1.2
B aTOMeE OpOuTtans. KBantossle uncna. [lepBoe (rmaBHoe) | KOPIMYCKYISIPHOBOJIHOBOM — Jyanu3m
kBaHTOBOE OOBACHSIOT, B 4Y€M 3aKJIIOYAETCs | AJIEKTPOHA. Haror  omnpeneneHue
KOPIYCKYJISIPHOBOJTHOBOW [IyajM3M »3JIEKTPOHA. | IOHATHUS «OpOUTANIbY
JlaroT ompenencHUe MOHATUS «OpOUTAIbY. § 1:
pasmen 1.2 95 uwmcmo. Bropoe (opOutanbHOE,
M0O0YHOE) KBaHTOBOE YHUCIIO. Tpetbe
(mMaruuTHOE) KBaHTOBO€ uyucio. YerBéproe
(cTMHOBOE) KBAHTOBOE YHCIIO
5- DNEeKTpPOHHbIE OcHoBHOe cocTosiHMe aroma. Bo3Oyxnénnoe | CpaBHUBAIOT ompeaeneHuss mnoustuid | § 1: pazgen 1.3
6/5- | kondurypammu aroma | cocrosiHue aroma. HecmapeHHbBIE 3JEKTPOHBI. | KOCHOBHOE COCTOSIHUE aToMay,
6 Cnapennble  31ekTpoHbl. [IpaBuno  XyHpaa. | «<BO30YKIEHHOE COCTOSTHHUE aToMay,
[Topsox 3an0JHEHUS TOAYPOBHEN. SOJIEMEHTHI. | KOHKPETU3UPYIOT HUX  IpUMEpamH.
p-OnemenTsl. d3neMeHThl. f-O1eMeHThI. Paznuyarot HeCHapeHHbIe u
CIIApEHHBIE 3JIEKTPOHBI. 3alUCBIBAIOT
AIIEKTPOHHBIE KOH(PUTYypallud aToOMOB
AJIEMEHTOB (97K TpOHHBIE u
3NIeKTpOHHOTrpaduueckue GopmMybl) B
COOTBETCTBUM C MNpaBwiIoM XYHJA.
[MpuBoast mpumepsl s-, p-, d- u f-
HJIEMEHTOB
7-7 | U3smenenue atoMHoro | Mi3MeHeHue atomMHbIX paauycoB B mepuoaax u | CoctaBisitoT  cxeMy — u3MeHeHusd | § 1: pasgen 1.4
pammnyca U | rpynmax nepuoguyeckor cucrembl [[. WM. | aTOMHBIX paanycoB o
o0pa3oBaHNe HOHOB MenneneeBa. OOpa3oBaHue HWOHOB. OHeprus | mepuoguueckoi  cucreme . W
MOHU3AIIHH. CpoactBo K AJEKTpOHY. | MeHeneena. OOBACHSIOT
DNEKTPOHHOE CTPOEHUE HOHOB oOpa3oBanue HOHOB. CpaBHUBAIOT
MOHSTHUSL <«OHEPrusl MOHU3ALUU» WU
«CpOJICTBO K JNEKTPOHY».
3anuChIBatOT 3JIEKTPOHHBIE
KOH(MUTYpallii  HOHOB  DJIEMEHTOB
(97K TPOHHBIE 1
AJIeKTpOHHOTrpaduueckue GopmyIibl)
8-8 | Pemenme 3amad 10 | DICKTPOHHOE CTPOCHHE AaTOMOB U HOHOB. | 3aITUCBIBAIOT anekTpoHHsie | § 1: paszmensr 1.1—
TeEME «Ctpoenne | FI3MeHEeHHE AaTOMHBIX pPaJdyCcOB U CBOWCTB | KOH(UTypaly aTtoMoB 3JeMeHTOB B | 1.4
aToMay 3JeMEeHTOB B mnepuoandeckor cucreme JI. M. | ocHOBHOM " BO30Y)KIEHHOM




Menneneesa

cocrosHnd. I[OTOBAT cCOOOILIEHUS U
npe3eHTanmu Ha TeMy <«OKu3Hb U
tBOpuectBo [J[. WM. Menneneesay.
3acaymuBaoT ITOJATOTOBJIEHHOE
OIHUM U3 YyYalluXcs COOOIIeHueE,
00CYXKJIAIOT U JIONOJHSIOT €ro

9 XuMH4ecKast CBA3b OO0mume mnpenacTaBiIeHUsT O XUMUYECKOW CBs3u. | JlatoT omnpeaeeHue nouatus | § 2: paznen 2.1
CpaBHeHHE MEXaHM3MOB 00pa30BaHUs MOHHOM M | «XUMHUYECKasi CBs3b». CpaBHUBAIOT
KOBAQJICHTHOM CBSI3U MEXaHM3Mbl 00pa30BaHUsI HMOHHON U
KOBAQJICHTHOM CBSI3U
10 DJIEKTPOOTPULIATENBH | DJIEKTPOOTPULIATEIIHLHOCTD. [lIxana | Jlarot omnpeaeseHue noHatus | § 2: paznen 2.2
OCTh ANEKTPOOTPHULATEILHOCTH HEKOTOPBIX | «3JEKTPOOTPULIATEILHOCTbY.
3JIEMEHTOB,  HMMEIOUIMX  BaXHOE€  MeauKo- | CpaBHUBAIOT
Ouosornveckoe 3HAuYEHHUE. MeTaibl. | 371€KTPOOTPULIATENBHOCTh HEKOTOPBIX
Hewmeramnsl. MeTtaminueckas cBsi3b 3JIEMEHTOB, HMMEIOIINX BAYKHOE
MEINKOOHOIOTHYECKOe 3HauEHUE.
CpaBHUBaAIOT
AJIEKTPOOTPHULATEILHOCTh METAJIIOB U
HeMerauioB.  Jlator  ompeneneHue
MOHSITUSI «METAJUIMUECKAsl CBA3bY
11 HNonnas cBs3b HNonnas cBs3b XapakTepusyroT MexaHusM | § 2: paznen 97 2.3
00pa3oBaHusi HOHHOU CBSI3U
12- | KoBaneHTHas cBA3b KoBanentHass cBsa3b. KoBanmenTHas mnossipHas | JlaroT OInpeleIcHue noustua | § 2: paszgen 2.4
13/1 cBi3b. KoBajeHTHas  HemoJspHas  CBA3b. | KKOBAJEHTHAs CBs3b». (COCTaBIAIOT
2-13 Jumonu. Ouepruss cBsi3u. JlnuHa  CBS3W. | cXeMbl 00pa3oBaHUS NOJSPHOW U
OOMeHHbII MEXaHU3M o0Opa3oBaHMsl | HEMOISPHOI CBS3U. [IpuBogsaT
KOBaJICHTHOM CBS3U. JlOHOPHO-aKLENTOPHBIN | IPUMEPBI BEIIECTB C KOBAJICHTHIMH
MEXaHM3M OOpa30BaHMs KOBAJIEHTHOM CBSI3U. | CBA3SIMM. Pa3znuuaroT aBa MeXaHH3Ma
Tunbel rubpuanzanuu opOutaneil. OpueHTanys | 00pa3oBaHUs  KOBAJIEHTHOM  CBS3M:
ruOpuaHbIX opOutaneid. IIpoyHOCTh G-CBSI3W U | OOMEHHBIM M JIOHOPHOAKIIENTOPHBIH.
TCBS3U Harot OIpeIeIIEHUs MTOHATUI
«IUTIONN», «IHEPIHsl CBA3M», «IHMHA
cBsa3u». IIpuBOOAT cXeMbI pa3HBIX
TUTIOB THOpuam3anuu (sp 3 -; Sp 2 -,
sp-). CxeMaTH4HO  W300paxkaroT
00pa3zoBaHuE G-CBSI3H
14- | HeBaneHTHbIe HeBanentHsie B3aumoencTeus | Paznuuaror OpueHTauuoHHoe | § 2: pa3nen 2.5
14 B3aUMOJICVCTBHUS (opueHTanuoOHHOE u JUCTIEPCUOHHOE). | B3aUMOJCHCTBHE W JUCIEPCHOHHOE




Bonopoanas cBsi3b

B3aMMOJICHCTBUE MEKY MOJIEKYJIAMH.
[IpuBomsiT mnpuUMEPbl HEBAICHTHBIX
B3aumozeicTeuii. Iloka3pIBarOT, Kak
00pasyercst BOJOPOAHAS CBS3h

15/1 | Kpucrammyeckue Kpucrammmueckue pemérku. Monekynsapubie | CoctaBisaior Tabmuiy «CpaHeHue | § 2: pazgen 2.6
) peeTKH KPUCTaJUINYECKHUE pELIETKY. ATOMHBIE | KPUCTAITIMYECKUX pemeToK», B
KpUCTAJTTNYECKHE PEIIETKH. Honnsle | KOTOpOl  HPUBOIAT PUMEPBI
KPUCTAJUIMYECKUE PpeIIETKU. MeTauMuecKue | BEeIecTB U OIIMCHIBAIOT ux
KpucTajmmueckue pemérku. JleMoHcTpanus. | puznyeckue cBoicTBa. [OTOBAT
Monen MOHHBIX, aTOMHBIX, MOJEKYJSPHBIX M | AEMOHCTPUPYIOT TpE3eHTAllUd  Ha
METAJUIMYECKUX KPUCTATMYECKUX PEHIETOK temy «OKuakue KpucTauiby

16- | Pemenne 3amau mo | Xumuueckas cBs3b. Kpucrammmyeckue pemérku. | Bemmonnsror ynpaxuenus. ['otossarcs | § 2: pazmenst 2.1—

16 TeMe  «XuMmuueckas | Tumbl rubpuau3anu K KOHTpPOJIBHOW pabore 10 Teme | 2.6
CBSI3b» «CTpoeHne BeniecTa

17- | KonTponpHas pabora BeimonHAIOT  3agaHUsA 1O TEMe

17 1 mo teme «CtpoeHue «CTtpoeHue BelecTBa
BEIIECTBA»

Tema 2. OcHOBHBIE 3AKOHOMEPHOCTH NpoTeKaHus peakuuii (21 1)

1-18 | DnemeHTHI Peakuuu CaMOIIPOU3BOJIbHBIE. Peakuun | CpaBHUBaIOT peakuuu | § 3: paznen 3.1
XUMHAYECKOH HECaMOTIPOU3BOJIbHEIE. CaMOIPOM3BOJILHBIC U
TEPMOIMHAMUKH. HECaMOIIPOU3BOJIbHBIE. [TpuBoasT
Peakiun NpUMEPBl  CAMOTIPOHM3BOJBHBIX |
CaMONPOU3BOJIbHBIE U HECaMOIIPOU3BOJIbHBIX PEAKLIUI
HECaMOTIPOH3BOJIHLHBIE

2-19 | TepmoauHamMuueckue | XUMHUYECKass TepMoMHamMuKa. | Jlaot orpeJiesieHue nousatus | § 3: paznen 3.2
CHCTEMBI U TPOLIECC Tepmoauaamuveckass  cuctema.  OTKpBITast | «XXUMUYECKast TEPMOINHAMHKA).

TEePMOJIMHAMHYECKas CUCTEMa. 3aKphITast CpaBHuBaOT: 1)  OTKpBITYyIO H
3aKPBITYIO TEPMOIMHAMHYECKYTO
cucTemy; 2)

3-20 | DHTATBIHSA U | OHTANBIUST W OHTpoOmMs.  ODKCTEHCHBHBIC | JlatlOT xapakTepucTuKy sHTansnuu u | § 3: pa3nen 3.3

SHTPOIHUS napameTpsl. IHTEeHCHBHBIE TapaMeTpbl SHTPOINUU KaK (YHKLUUU COCTOSHUS,
onpeensomel  caMONPOU3BOIbHOE
npoTekanue mponecca. ONHCHIBAIOT
OKCTCHCHUBHBIC U HWHTECHCUBHBIE
napameTpsl TEPMOJIMHAMHYECKUX
CHCTEM

4/21 | Dueprus I'n66ca. | Dueprus I'n66ca. OHTaNbIUUHBIN n | XapakTepus3yloT MOHATHE <«@Heprus | § 3: pasmen 3.4
OHTaNbIUHHBIN U | SHTPONUIHBIN (HAKTOPHI I'u66ca».  CpaBHHUBAIOT  TOHSITHS




SHTPONUUHBIN «OHTAIBIIUIHBINA baxTop» u
(hakTopHI (QHTPOMUIHBIN (PaKTOP»

5/22 | Tlpunmmmn [IpuHIUIT SHEPTETUYECKOTO COMPSIAKEHUS Harot MOSICHEHUE npuHiuny | § 3: pasmen 3.5
SHEPreTUYECKOT0 SHEPreTUUECKOIO CONPSHKEHUS
COTPSIKEHHUS

6-23 | Xumunyeckoe O6parumas xumuueckas peakuus. HeoOpatumas | Pasnuuator HEoOpaTUMbIe nl/§33.6
paBHOBECHE. XUMHUYECKas peaklus. XUMUYECKOe paBHOBecue. | oOpatumble  peakiuu.  [IpuBogst
KoncranTa KoHcTanTa xummueckoro PUMEPBI HEOOPATUMBIX U 0OPATHMBIX
XUMHYECKOT0 peaxiuii. Hatot orpezeNeHue
paBHOBECHS MOHSITUSL «XHUMHUYECKOE

7-24 | CmeleHue Cwmenenue xumuyeckoro papHoBecus. [Ipunnun | @opmynupyroT npuHuun cmeuienus | § 3: pasznen 3.7
XUMHUYECKOTO Jle latense. 'omeocras XUMHYECKOIO paBHOBECHS (TPUHLUI
paBHOBECHSI Jle Ilatenne). Pazbuparor  Ha

KOHKPETHBIX  TpUMepax  (paKkToOpbl,
BBI3BIBAIOIIHE CMeIlleHne
XUMHUYECKOTO paBHOBECHS.
XapakTepu3yloT  IOMeocTa3  Kak
YHUBEPCAIBHOE  CBOMCTBO  KMBBIX
cucteM. [OTOBAT W 3aciIylIMBAIOT
coob1ieHus: Ha TeMy «Poiib cMeleHus
paBHOBECHSI B TEXHOJOTMUYECKHX
Ipoleccax»

8-25 | Pemenne 3amau 1o | Pemenne 3amau  mo  Teme  «OnemeHThl | O0o0maoT M cucTteMaTH3upyroT | § 3: pasgensr 3.1—
TeMe «DJIEMEHTHI | XUMUYECKON TEPMOAMHAMUKI CBEJICHUS TIO dJIEMEHTaM XUMHUYecKou | 3.7
XUMUYECKON TEPMOJIUHAMUKH, a TaKxe
TEPMOJUHAMUKN» KOHKPETH3UPYIOT WX TMPU pEUIeHUU

3a/1a4
9-26 | DneMeHTHI Mexanu3m  peakuumid. OneMmeHTapHbI  akT. | JlaroT ornpezeneHus nousituii | § 4: paznen 4.1
XUMUYECKON [Tapannensubie peakuuu. IlocnenoBarenbHbIE | «MEXaHU3M peaKIuii»,
KUHETUKH. O6mue | peakuu. ['OMOreHHbIE U T€TEPOTreHHbIE PEAKIINH | «3JI€MEHTapHBIN aKT»,
MpeACTaBICHUS 0 «rapa’suielibHbIe peaKIm»,
MeXaHHM3Max peaKui «T10CJIeIOBaTENbHbIE peaxKuum»,
«TOMOTEHHbIE peaKIm»,
«TETepOTEeHHBbIE pEeaklUu», a TaKKe
KOHKPETU3UPYIOT UX TPUMEPAMU
10- | CkopocTh peakiuu Ckopocts peaknuu, €€ 3aBUCHMOCTh OT | JlatoT ompeeIeHue noHsTHs | § 4: paznen 4.2
27 pa3nUYHBIX (PaKTOPOB «cKopocTh peakuumny. Ilepeuncnsior

(bakTophl, OT KOTOPBIX  3aBUCHUT




CKOPOCTbh PEaKINH

11- | Kuneruueckue Kunernueckue ypaBHenus. Koncranra ckopoctu | Jlarot OIpeeIcHUs noustui | § 4: paszgen 4.3
28 YpaBHEHHS. peakuuu. [lepuon nomynpeBpaiieHus «KUHETHYECKOe ypaBHEHUEY,
KoHncranta ckopoctu «KOHCTAHTa  CKOpPOCTHU  pPEaKLUH».
peaxkuuu VYka3bIBalOT (PaKTOPBL, OT KOTOPBIX
3aBUCHUT KOHCTaHTa CKOpPOCTH
peakuuu.  JlalOT ~ XapakTEpUCTUKY
MOHSATHUS «I1epuoj
MOJTYTIPEBPAILICHUS»
12- | 3aBUCHMOCTH 3aBUCHUMOCTD CKOpOCTHU peakiuu oT | XapaKkTepu3yroT 3aBUCUMOCTS | § 4: paznen 4.4
29 CKOpOCTH peakuuu ot | Temreparypsl. [IpaBuno Baut-I'odda. DHeprus | cKOpocTH peakuuu OT TEeMIepaTyphl.
TEMIIEPATYPbI aKTUBALUU peaxkuu. Hemoncrpanuu. | Ucnone3ytor npasuwino Bant-T'odda
3aBUCHUMOCTh CKOpPOCTH peakuuu OT | pu  BbIMONHEHWU  3adaHuid. C
KOHLEHTPALUU U TEMIIEpPaTypbl MOMOUIbI0  IpaUKOB  PacKpbIBAIOT
MOHSITHE «QHEeprus aKTUBALIUU
peaxkum
13- | Karamus Karanus. Mexanusm geiictBusi kKatanuzaropa. | Jlaror onpeaeeHus nouatuit | § 4: paznen 4.5
30 Karanuzatopel. Murubutopel. I'oMOreHHBIH M | «KaTaau3y, «KaTalln3aTopbD,
reTeporeHHbIN KaTajus. JleMoHCTpanus. | <AHTUOUTOPBIY. PaccmarpuBarot
Paznoxenue nepoKkcuIa BOJIOpOZa B | MEXaHU3M JIEHCTBUSL KaTajlu3aropa.
IPUCYTCTBUM KaTaiu3aTropa CpaBHuBaroT JelicTBHe
KaTaJau3aTopoB U MHTUOUTOpOB. JlatoT
CPaBHUTEIBHYIO XapaKTEePUCTHKY
TOMOT€HHOTO u reTepOoreHHOro
KaTajnza
14- | Pemienme 3amau 10 | Pemenne 3amau  mo  Teme  «Ckopocth | O000maT W cucteMaTusupyloT | § 4: pazgenst 4.2—
31 TeMe «CKOpOCTb | XUMUYECKOU pEAKLIUN. CBEJIEHUS O CKOPOCTH XHUMHYeckoil | 4.5
XUMHUYECKON peakiuu, a Takke KOHKPETU3HPYIOT
peaKIm» UX IIPU PEeLICHNUH 33134
15- | Crexuomerpus. Crexnomerpus. MousipHas macca. Mossipheiit | [latot OnpeeIeHus nonstu | § 5: pasgen 5.1
32 Pacuer  kxomumuectBa | 00b€M Tra3oB. Monb. KommuecTBo BemiecTBa. | «MOJNpHas —~ Macca»,  «MOJIAPHBIN
BelIecTBa OTtHocuTeNnbHAsT TUIOTHOCTh Ta3a MO JAPYroMmy | OObEM Ta30B», «MOJb», «KOJIUYECTBO

ra3zy. MousipHast Macca CMeCcH ra3oB. Y paBHEHHE
MenneneeBa—  Knameiipona.  [locrosHHas
ABoraapo

BEILIECTBA», «IIOCTOSIHHAsT ABOTajpoy,
«MOJIIpHAsT Macca CMECH Ta30By.
Pemaror 3amaum Ha  BBIUMCIICHHE
OTHOCHUTEIBHON INIOTHOCTH Ta3a IIo
JIpyroMy Ta3y, MOJISIPHOM Macchl
CMECH Ta30B, Ha HCIIOJH30BAHNE




YpaBHEHUS MenpgeneeBa—
Knaneiipona
16- | CootHomienus mexay | COOTHOIIEHUSI MEeXAY KoMyecTBaMu BemiecTB B | Pemator 3amaum  Ha pacuér 1o | § 5: pazmen 5.2
33 KOJIMYECTBAMU XUMHUYECKUX YPABHEHUSIX YPaBHEHHIO pEaKlMU Macchl, 00bEMA,
BEIIECTB B KOJIMYECTBAa OJIHOTO BEIIEeCTBA IO
XUMHYECKHX mMacce, O0bEMY WIH KOJUYECTBY
YpaBHEHHSIX JPYTrOro BeliecTBa
17- | T'omorenHsie u | ['oMoreHHbIe ¥ TeTepOreHHbIE CUCTEMBI Hatot CpaBHUTENBHYIO | § 6: paznmen 6.1
34 reTeporeHHbIe XapaKTepUCTUKY  TOMOTEHHBIX U
CHUCTEMBI TEeTEPOreHHBIX CUCTE
18- | PactBop PacTtBopBI. MonsipHast KoHIleHTpauus | Jator omnpeaeeHue noHatus | § 6: pasuen 6.
35 pacTBOPEHHOIO BELIECTBA. MaccoBas | «pacTBop». BwIBOIST (opmMynbl uis
KOHIIEHTpAllMsl  PacTBOPEHHOTO  BENIECTBA. | pacyéTa MOJSIPHOM KOHIICHTpAIHH,
Maccoast nonss. O6bEMHas 101 MaccOBOM KOHLEHTpAllUU, MacCOBOU
JONN u 00BEMHOMN JOTN
pacTBOPEHHOTO BEMIECTB
19- | I[Ipouecc pactBopenus | Koadpdumnuent pactBopumoctu. 3aBUCUMOCTH | OOBACHSIOT, KaK MPOUCXOTUT § 6: pazmen
36 pacTBOPUMOCTHU HEKOTOPBIX cojeit OT | mporecc pacTBopeHus, Kak | 6.3
TeMreparypbl. HachbllieHHbIE U HEHACBIIICHHBIE | TPUTOTOBUTH HACBIIICHHBIN u
PacTBOPBI. [Ipouecc pacTBOpEHUS. | HEHACHIIICHHbII pacTBop.
ConbBaranus. ConbBartsl. Tl'unpatel. | CpaBHUBAIOT MOHSTHSA
AKBaKOMIUIEKCHI. PacTBOpUMOCTh «COJbBaTaIUA, «COJILBAThI»,
«TUAPATH, «aKBaKOMILIEKCBI».
OOBACHSIOT, OT Yero  3aBHUCHUT
pPacTBOPUMOCTD BEIIECTB
20- | Pemenme 3amau 1o | Pemrenue 3amad mo reme «PacTBOpBD» O06o0mawT ©u  CHUCTEeMAaTH3UPYIOT | § 6: pazmensr 6.1—
37 TeMe «PacTBopbI» CBEIGHUS O pacTBopax, a Takxke | 6.3
KOHKPETH3UPYIOT WX TPH PEIICHUU
3ajau
21- | KoHTponpHas pabota BeimonHsaoTr  3agaHus O TeMe
38 2 no TemMe «OCHOBHBIE «OCHOBHBIE 3aKOHOMEPHOCTH

3aKOHOMEPHOCTH
NPOTEKaHMsI PEAKIIUN»

MIPOTEKAHUs PEAKLIAI»

Tema 3. BemecTBa 1 0CHOBHBbIE THUIIBI UX B3aumoaeicTeus (39 4)

BocnurareabHbIe 3a1a4u:

Bocnuranue yoexxaeHHOCTH B TOM, UTO XUMHUSI — MOLIHBIA HHCTPYMEHT BO3JIEHCTBHUS HA OKPYXKAIOLIYIO Cpeay, U




YyBCTBA OTBETCTBEHHOCTH 3a MPUMEHEHUE MOJTYyYCHHbIX 3HAHUM U YMEHUH;

2. Bocnuranue yOex1eHHOCTH B TOM, YTO MPUMEHEHHE MOJYYCHHBIX 3HAaHUN U YMEHUN OyneT HeOXO0AUMO B KU3HH
Uit 6€30TacHO pabOTHI € BEHIECTBAMH B JTAOOPATOPHH, OBITY U HA TIPOU3BOCTBE; PEIICHUS MTPAKTUICCKUX 3a/1a4
B [TOBCETHEBHOMW KU3HU; MPEIYNPEKICHUS ABICHUM, HAHOCSALIUX BPEJl 37I0POBBIO YEJIOBEKA M OKpPYXKaroleh
cpelie; MPOBEACHUS UCCIIEIOBATEILCKIX PabO0T; CO3HATEIBHOTO BEIOOPA Mpodecchu, CBIA3aHHON ¢ XUMHECH
3. Bocnuranue akkypaTHOCTH U BHUMATEJIbHOCTH MPU BBIMOJIHEHUU PabOT C MPUMEHEHHEM XMMHYECKUX PEaKTHBOB.
4. BocnuraHue 6epeXHOro OTHOIICHUSI K OKpYKalolIeil cpese
5. ®dopmupoBaHKe YyBCTBA OTBETTCBEHHOCTH 32 PE3yJbTaT yueOHOro Tpyaa
6. Bocnuranue caMOCTOATEILHOCTH O0YUYAIOLTUXCS
1-39 | Knaccudukarus Oxcunpl. Kucnotsl. OcuoBanus. Conu. Oxcunbl | CoctaBisitor cxemy kiaccubukanuu | § 7: paznen 7.1
HEOPraHUYeCKUX kucioTHbie. Okcuabl  ocHOBHbIE. OKCHUIBI | HEOPraHMUYECKUX BemlecTB. [IpuBonsar
BEIIECTB amborepusie. Okcuabl  HECOIeoOpasyroue. | IPUMEpHIL. YcTaHaBnuBaOT
Kucnoret  kucnoponacoaepkamume.  KuciaoTsl | mpuHaaieXHOCTh BEILIECTB K
Oeckuciopoanbie. KHCIOTBI  OZHOOCHOBHEBIE. | OMpenEIEHHOMY KJ1accy
Kucnorer MHOTOOCHOBHBIE. OcHoBaHUsI. | HEOPTaHUYECKUX COCTUHEHUM
[Iénoun. HepactBopumsie OCHOBAaHHS.
Ampotepubie ocHoBanus. Conu cpeanue. Conu
kucinble. Comu cMemanHble. ConM OCHOBHBIE.
Comnm 1BOMHBI
2-40 | Knaccudukanus Peakuun coenuHenus. Peakuum pasnokeHus. | YKa3bIBalOT TUM peakuuu | § 7: paznen 7.2
peakuuit Peakuuu 3amemenus. Peakiun oomena (coennHeHus, pa3ioXeHus,
3aMeIleHus, OOMeHa) TI0  CcXeMme
peakuuu. [IpuBoasAT cBOM MpUMEPHI HA
KOKIBIA TUI peakluu
3-41 | Pemenne 3amad 1o | Permenne 3amay mo Tteme «Kmaccmbpukamus | O0oOmaror  w cEcTeMaTtu3mpyroT | § 7: pasgensr 7.1—
TeMe HEOPraHUYECKHUX BEIIECTB U PEAKIINII» CBEJICHUS no Knaccudukanuu | 7.2
«Knaccudukarus HEOPTraHWYECKHUX BEIECTB M PEAKIUH,
HEOPraHUYeCKUX a TaKXe KOHKPETU3UPYIOT UX IpHU
BEIIECTB U PEAKIUID) BBITTOJTHEHUH YIIPAKHEHU
4-5- | DIeKTPOIUTHI U | DNEKTpOIUTBl U HEdJIeKTponuThl. Teopus | [IpuBoasT mpumepsl 3MeKTpoauToB u | § 8: paszmenst 8.1, 8.2
42- | HEIJICKTPOJIHTEHI. AIEKTPOJUTAYECKON JUCCONMAU. MexaHu3M | HedJIeKTpouToB. [IpuBogsST cxemy,
43 Teopus ANEKTPOJUTUYECKON auccouranui. CHIbHBIE | WIUTFOCTPUPYIOLIYIO MEXaHU3M
AIEKTPOJIUTUUECKON 9eKTposuThl. Crnadbie 37eKTponauThl. CTENeHb | AJIEKTPOJUTUYECKOW  JTMCCOIUAIIAH.
JUCCOLIAIITT noHM3anuu  (auccounanuu). JlemoHcTparus. | ['OTOBIT coOOMIEHUS U IPE3EHTAIUH O

l3y4eHne 2JIeKTPOIIPOBOTHOCTH PacTBOPOB

coperckoM xumuke M. A. Kabnykose,




KOTOpBIi BHEC OONBIION BKIAL B
pa3BuUTHE Teopuun HEBOJHBIX
pacTBOPOB. 3aCTyIMIUBAIOT COOOIICHUE
onHoro u3 ydvammuxcs. CpaBHHUBAIOT
CWIBbHBIE U CIIA0bIe DJICKTPOJIHTEHI.
[IpuBogsatT dopmyny, 1O KOTOpOH

BBIYUCIISIIOT ~ CTEMEHb  MOHM3ALUU
(mucconuanum)
6-44 | JIucconmanust KUCIIoT, | Juccomumanys KHUCJIOT. Hucconumanys | 3anuceIBalOT ypaBHenus | § 8: pazgen 8.3
OCHOBAHU U coiel ocHoBaHui. Jluccomumanus cosie. CtyneH4yaras | IUCCOLMAMA  KHUCJIOT, OCHOBaHMIA,
aucconuanus KHCJIOT. Crynenuaras | kucinor,  coseil.  PaccmaTpuBaroT
JUCCOLIMAIUs KUCIIBIX COJIeH CTYNEHYATYIO0 AUCCOLMAIUIO KUCIOT U
KHUCJIBIX COJIEH
7-45 | Pemenue 3amau 1o | Pemenue 3a/1a4 o TeMe «Teopus | O6o0maroTr w  cucteMaru3upyroT | § 8: pa3mensr 8.1—8.
TeMe «Teopus | 3AEKTPOIUTUYECKON JUCCOLIAIITN CBEJICHUS o TEOPUHU
3JIEKTPOIUTAYECKOMN ANEKTPOJIUTUYECKON NUCCOLMALUM, A
JUCCOLTUALIIN TaK)K€ KOHKPETU3UPYIOT HX IpHU
pEICHUH 3a]1a4
8-46 | Peakmus MonekyinspHsle, MIOJIHbIE HMOHHBIE U | 3anuchIBalOT MOJIEKYJIApHbIE, MOaHbIE | § 8: pa3nen 8.4
HEUTpanu3aluu COKpalI€éHHOEC MOHHOE YypaBHEHHUS pEaKlHUH | MOHHBIE ¢  COKpAIIEHHOE HMOHHOE
HEWTpaIn3alni. YpaBHEHUS PEaKIMM HEUTpaInu3aluu
9-47 | BzaumogeiicTBue VYcnoBus B3auMoOAEWCTBUSA cpedHHX conei c | PaccmarpuBator yCIIOBUS, npu | § 9: paznen 9.1
CpPeIHUX  COJIEW  C | KUCIOTaMH KOTOPBIX MIPOUCXOAUT
KHUCIIOTaMU B3aWMOJICHCTBUE CPEOHUX COJIEH C
KHCJIOTaMU. 3alMuChIBAIOT YpaBHEHUS
peaKkuuii CpeTHUX COJIEH C KUCIOTAMHU
10- | B3aumogeiictue VYcnoBus B3aMMOJEHCTBUS CpeAHUX cojied ¢ | Paccmarpusaror yCIIOBUA, npu | § 9: paznen 9.2
48 CpPEIHMX  COJIEM  C | OCHOBAaHMSIMU KOTOPBIX MIPOUCXOAUT
OCHOBaHUSIMU B3aUMOJICHCTBUE CpPEIHUX COJNel ¢
OCHOBaHUSIMU. 3anuchIBaOT
YpaBHEHUs PEAKIMI CPETHUX COJIEH C
OCHOBAHUSIMH
11- | B3aumogeiicTue VYcmoBuss  B3aMMOJEWCTBUS — CpedHUX  codel | PaccmarpuBaror YCIIOBUS, npu | § 9: paznen 9.3
49 CpeIHuX cojieil | Mmexxay coboit KOTOPBIX MIPOUCXOTUT
MEXy coO0oMH B3aUMOJCUCTBUE  CPEIHHUX  COJIeU
MEXy co00Iii. 3anuceIBaoT

YpaBHEHUS DPEaKIUil CpeaHHX CoJei
MEXIy CO00M




12- | Peakuun c yuyactueMm | YCIOBHS pEakLUi € ydacTHeM KHUCIBIX cosiedl. | PaccmaTpuBatoT yCJIOBUS, pu §994
50 KHUCIBIX COJIEN JeMoHcTpanusi. Peakuuu KHCIBIX COJNEH € | KOTOPBIX MPOUCXOJIUT
MeTaJulaMHu B3aUMOJICHCTBUE  KHUCIBIX  COJICH.
3anuchiBalOT YpaBHEHUSA  PEAKIIUM,
XapaKTepU3YIOIIUX CBOWCTBA KHUCIBIX
coJen
13- | I'maponus coneit Iuaponu3  comu, 00pa3oBaHHOM  CHMJIBHOHM | 3aIUCHIBAIOT MOJICKYJIIpHBIE MOHHBIC | § 9: pa3gen 9.3
o1 KMCJIOTOM CHJIBHBIM OCHOBAaHMEM. ['WMIposn3 | ypaBHEHUs ~ peakuud  TI'MAPOJIM3a
coid, O0Opa30oBaHHOM CJIa00l KHCIOTOW | | coyield. OmnpenensoT cpeay pacTBopa
CWIIBHBIM  OCHOBaHMeM. [mapomus  comu, | conu. OnpenensoT HoH, 0 KOTOPOMY
00pa30BaHHON CHJIBHOM KHCIOTOH W chnabbiM | UAET ruaponus. [IporHo3mpyroT, Kak
ocHoBaHueM. [maponus conu, 00pa30BaHHON | U3MEHSIOT OKPAacKy WHJIUKATOPHl B
cnaboil KHCIOTOM ¥ c1abbiM  OCHOBAaHHEM. | pacTBOpax COJICH. OOBsCHSIOT
CoBMmecTHbIN TuApoNu3. JIabopaTOpHBbIE OMBITHI. | MPOAYKTH COBMECTHOTO THAPOJIM3A.
1. CoBmectHbll ruaponu3. 2. Brnusxue | BeimonHstoT 1a00paToOpHbIE ONBITHI C
W3MEHEHUS  TeMmIepaTypbl Ha  CMEUICHHE | COONIOJGHUEM  TpPaBHI  TEXHUKH
paBHOBECHSI TUAPOIIN3A 0e301acHOCTH, HaOII0AAI0T u
OTHCHIBAIOT uXx. 3anuchIBaOT
COOTBETCTBYIOILIHE ypaBHEHUs
XUMHUYECKUX peaKiui
14- | Pemenue 3amau 1o | Pemenue 3anau no teme «l uaponus cosei» O6o0marT W CUCTEMaTH3UPYIOT
52 Teme «I"'maponu3 CBEICHUS 1O TUIPOJIM3Y COJEH, a
coJen» TAaK)KE€ KOHKPETH3UPYIOT UX IIpU
pelIeHnu 3a1au
15- | IIpakTnueckas pabora ITpoBOAST XMMHMUYECKUN JKCIIEPUMEHT
53 I «"maponus» M0 PAa3JUYHBIM CIIy4asMm THAPOIU3A C
COONIIOJIEHEM  TpaBWJI  TEXHHUKH
0€301MacHOCTH. Ha6monator u
OIMCHIBAIOT ero. DUKCUPYIOT
pe3yIbTaThI HaOII0IeHU T "
(GopMyIUpYIOT BBIBOABI Ha OCHOBE
MOJIYYEHHBIX
16- | Amdotepnsie okcuasl | AMPOTEPHOCTD Haror onpenenenne mnoHsatus | § 10: pazpen 10.1
54 u TUAPOKCH/IBI. «aM(OTEPHOCTH. [IpuBogsT
Ooume npuMepbl aM(OTEPHBIX COETUHEHUH.
MIpeICTaBICHUS C noMonipbl0 XMMHUYECKUX ypaBHEHUI

JOKa3bIBarOT aM(bOTCpHOCTL
Pa3JIMYHBIX OKCHJA0OB U THAPOKCHUIOB




17- | Peakuun amdorepubix | Peakiun amdoTepHbIX OKCHAOB B pacmiase. | PaccmarpuBator mnpumepsl peakuuu | § 10: pazmen 10.2
55 OKCHJIOB B PacIliaBe Kommiekcoobpa3oBanue B pacruiaBax B3aUMOJICHCTBUS aM(pOTepHBIX
OKculoB B paciuiaBe. OOBICHAIOT
KOMIUIEKCOOOpa3oBaHue B paciljiaBax.
3anuchIBarOT COOTBETCTBYIOIINE
ypaBHEHHUS peakuil
18- | Peakumu amporepHbix | Peakiiuu amboTEpHBIX OKCHUIIOB M THAPOKCUIOB | PaccmarpuBatror mnpumepsl peakiuid | § 10: pazmen 10.3
56 OKCHJIOB U | B pacTBOpe aM(pOTEepHBIX OKCHUIOB B pacTBOpE.
THJIPOKCHJIOB B OOBSICHSIOT KOMILIEKCOOOpa3oBaHue B
pacTtBope pacTBope. 3anuchIBalOT
COOTBETCTBYIOIINE ypaBHEHUS
XUMHUYECKUX peaKiui
19- | Peakuuu coneil | Peakuun  comeit  meramioB, oOpasyromux | C  momomipto ypaBHeHu#W peakuuid | § 10: pasmen 10.4
S7 METaJUIOB, am(poTepHbIC COCAMHEHUS JIOKa3bIBAIOT, 4YTO COJU METaJUIOB,
00pa3yomux oOpazyromux ampoTepHble OKCHABI U
ampoTepHbIC TUAPOKCHIBI, pearupyror co
COCTUHEHUS nieouaMu, Ipu 3TOM, B 3aBUCHMOCTH
oT MOJISIPHOTO COOTHOIICHUS
peareHTOB,  00pa3yloTcs  pa3HbIe
MPOAYKTHI. CocraBisoT cXeMy
B3aMMOIPEBPALICHUS
TUAPOKCOKOMIUIEKCOB MO/ JACHCTBUEM
CUJIBHBIX KHCIOT (B U30OBITKE U
HEJIOCTAaTKe). 3aMKiChIBAIOT YPaBHEHUS
peaxiui, B KOTOPBIX
TUAPOKCOKOMIUIEKCHI  pa3pyIIaroTCs
TaKKe MOJI IEUCTBUEM CITA0BIX KUCIOT
(H2S) wu  KHCIOTHBIX  OKCHJOB,
COOTBETCTBYIOIINX CIA0BIM KHCIIOTaM
(CO2, SO2)
20- | KonTtponbHas pabota BemonHAIOT  3ajaHus O TEMeE
58 3 o TeMeE «Xumuueckas — peakuusa.  Teopus
«XuUMHYecKas AIIEKTPOIIUTUIECKON JUCCOITUAITII)
peaxkmus. Teopus
AIEKTPOJIUTUYECKON
JTUCCOTTHAITUI
21- | Bogopoausrii Bonopoansriit nokazarens pH Bonopoansiii  mokazarens pHJlatot | § 11: pazmen 11.1
59 nokasarens pH OTIpENIeTICHNE TIOHSATHS «BOJOPOIHBIN




nokasarenby. BeiBomsT dopmyiy, mo
KOTOpPOM paccuuThiBatoT pH

22- | BydepHble cucTeMbl Bbydepnas cucrema. bydepnas émrocTb XapakTtepuszytoT OydepHbIE CUCTEMBI. § 11: pasgen 11.2
60 Harot orpeJiesieHue HOHSATHS
«OyhepHas EMKOCTbHY
23- | 3naueHus pH | 3nauenus pH xuakxocrei opranusma yenoseka B | [IpuBoast npumepst 3Hauenuid pH | § 11: pasnmen 11.3
61 OMOJIOTMYECKHX Cpell | HOpMeE JKUJKOCTEH  OpraHM3Ma  4eJoBeKa.
3aciynmBaoT u OLICHUBAIOT
cooOmieHue «Peakius HeHTpau3auu
B OpraHM3Me YeJIOBEKa»
24- | bybepusie cucremsl | bydepnsie CHUCTEMBI opranusma. | CocraBisaroTr Tabmumy «CpaBHenue | § 11: pa3nen
62 opranusma I'mapoxapOoHaTHas OydepHas | TIaBHBIX OydepHBIX CUCTEM
cucremal emornobuHoBas OydepHas cucTeMa. | OpraHu3Mar
doctarnas Oydepnas cuctrema. benkoas
OydepHas cucreM
25- | B3aumocBsI3b B3anmocBs3p  OydepHbIx cucreM opraHu3ma | PaccmarpuBatoT B3aumojeiicraue | § 11: pazgen 11.5
63 OydepHbIxX CHUCTEM | YeJIOBEKa OydepHbIX cucTeM B opraHuszMe (1o
OpraHu3Ma 4eJ0BeKa CTa/IUsAM)
26- | Hapymenus Hapyiuienne KucaOTHO-OCHOBHOTO cOCTOsIHUSA. | CpaBHUBAIOT AL IEMHIO u|§ 11: pazgensr 11.6,
64 KHCIIOTHOOCHOBHOrO | AnuneMus. Ankanuemus. Aunuaos. Ankanos. | ankaauemuto. CpaBHubaroT aumnos u | 11.7
COCTOSIHHS HerazoBeiii amumo3 wunu  ankano3. ['a3oBbIi | ankanos. OOBACHSIOT, noyemy
OpraHusma. ankano3. OK30IeHHbIM anua03. OHJOTEHHBIM | KHCIOTHO-OCHOBHOE COCTOSIHUE
Koppexmus ankano3 OpraHu3Ma MO>KET HapyIIaThCs U Kak
KHCIIOTHO-OCHOBHOTO €ro MOXHO PeryJnpoBaTh
COCTOSIHUSI OpTaHHU3Ma
27- | Pemenme 3amau 1o | Pemienne 3amau mo Teme «BomopomHbni | O000mAIOT W CHCTEMATH3UPYIOT | § 11:  pasnmens
65 Teme «BoIopoaHsbIil | mOKa3aTenby cefeHuss mo Tteme «Bomopoansrit | 11.1—11.7
MIOKa3aTelby MI0Ka3aTeby, a TaKke
KOHKPETH3UPYIOT HX TPH pPElIeHUU
3aja4
28- | Crenenp okwucnenus. | CteneHnb okucienus. | Jlaror ONpENCIICHUS noHstui | § 12: pazmensr 12.1,
66 HaubGonee  BakHble | OKUCIUTEILHOBOCCTAHOBUTEIbHBIE peaKuu | «CTerneHb OKHCIICHHs», | 12.2
OKUCIIUTEIH u| (OB «OKHCITUTEIIbHO-BOCCTAHOBUTEILHBIC
BOCCTaHOBUTENHN peakuuu».  OmnpenensitoT  CTENeHU
OKHUCJICHHS B TIPOCTBIX U CIIOXHBIX
BemiecTBax. CpaBHUBAIOT  MOHSATHUS
«OKHCITUTEINb) H «BOCCTAHOBUTEIY.
29- | Kimaccudukanus MexMOEKyIIpHbIE [TpuBogsT knaccudukanuro | § 12: pazgen 12.3




67 OKHCIIUTEIbHOBOCCTA | OKUCIUTEIbHOBOCCTAHOBUTEIbHBIC PEaKIMU. | OKHCIUTEIHLHOBOCCTAHOBUTEIBHBIX
HOBUTEJBHBIX peakiu | Peakunun JUCTIPONIOPIIMOHUPOBAHUS. | peakiuid. B  ypaBHeHUsIX peakuuii
BuyTtpumMonekynsipHbie paccTaBiflOT  KOX(PQPHUIMEHTH  C
OKHUCJIUTEIHbHOBOCCTAHOBUTEIbHBIC PEAKIIHH MOMOUIbI0  METO/AAa  DJIEKTPOHHOTO
OanaHca
30- | CymmapHbIii [IpaBuna paccraHoBku koddp¢umuentoB B OBP | PaccraBmstor  xodddunumentsr B | § 12: paznmen 12.4
68 Kod(ppuImeHT Tmepea | METOIOM JIEKTPOHHOIO OalaHca ypaBHeHusx OBP ¢ momomipio Metoa
OKHCIIUTENIEM WIH AIIEKTPOHHOTO Oananca
BOCCTAHOBUTEJIEM  C
y4eToM
conieo0pa3oBaHMs
31- | BriusHue cpennl | Cpena  pacTBOopa:  Kucias, HeWrtpanbHas, | Ha mnpumepe mnepmanranata xamus | § 12: pazmen 12.5
69 pactBopa Ha | [IeTOYHAsl. Xapaxkrep MPOJYKTOB | pACCMATPUBAIOT, KaK H3MEHSIOTCSA
IIPOTEKaHNE OKHCIIUTEITbHOBOCCTAHOBUTEIIBHBIX TIPOIYKTHI
OKHUCJIUTEIHHOBOCCTa | B3aUMOJICHCTBUI B Pa3HBIX cpeaax OKHUCJIUTEIbHOBOCCTAHOBUTEIHLHOU
HOBHTEJIBHBIX peaknmuu B pa3HBIX cpenax (KHCIOH,
peakiuii HEUTpAJIbHOM, ICJIOYHOM ). B
YPAaBHEHHUSX pEAaKIHWid pPacCTaBISIOT
KOA(DPUIMEHTHI C TMOMOIIBI0 METOJa
ANeKTpoHHOro Oananca. IlpuBogst
npyrue pUMEDHI, OOBsICHSAS
NPOAYKTHl pEaknmuid W yKa3bIBas
OKHCIIUTEb U BOCCTAHOBUTEIIb
32- | OxucnutensHoBOccTa | [Ipumepsr OPB ¢ nBymst BoccraHoButensmu. | [lpuBomsat mpumepst OPB ¢ aByms | § 12: pasmen
70 HOBUTEIbHBIE ITpumepsr OPB caBymst okMCTUTENIMU BOCCTaHOBUTEIISIMHU.
peakuuu  cydacTHEM
IBYX
BOCCTAHOBUTEJEH WIH
JBYX OKHCIIUTENIEH
33- | Pemenune 3amau 1o | Pemerne 3amad mo Teme «OxucnautensHO- | O000maT W cucTeMaTtm3upyroT | § 12: paszmen 12.7
71 Teme BOCCTAHOBUTEIJIbHBIE PEAKIIUN cBeleHUsT Mo Teme «OKHCIUTEIbHO-
«OKHUCITUTETHHOBOCCT BOCCTAHOBUTENIbHBIE  pEaKIUU», a
aHOBUTEIIbHBIE TaKKe KOHKPETU3UPYIOT HX IpHU
peaxkum» pelIeHnu 3aaau
34- | DnekTponus Onexrponu3. Kartomnele mnpoueccel. AHonHble | Jlator onpeeIcHue noustus | § 12: pazmen 12.7
72 MpOLECChl.  DNEKTPOJU3  paciuvlaBa  COJIEH. | «BJIEKTPOJIU3». PaccmarpuBarot
DEeKTpOIN3 pacTBOpa coeit KaTOJHbIE W AaHOJHBIE IPOLECCHI.

CoCTaBISIIOT CPaBHUTEIbHYIO TAOIHILY




ANEKTPOJM3a pacIijlaBa M pacTBOpa
coiner. Jlns  KaxAoro - mpumepa
3allUCHIBAIOT KATONHBLIA M aHOJHBIN
MpOLECChl, a TakKKe CYMMapHOE
ypaBHEeHHE. [OTOBAT coOOIIEeHUs U
npeseHtauu Ha TeMbl «Kopposus
METAJIJIOB: BUJBI KOPPO3UH, CIOCOOBI
3alllUThl METAJIOB OT KOPPO3UU» U
«["anpBanMYeCKUM 3JIEMEHT.
XUMHUYecKe  HWCTOYHMKHA  TOKay.
3acnymuBaT OAHO-ABA COOOIIEHUS,
00CYXKJJAI0T U OLIEHUBAIOT UX

35- | Pemenne 3amau 1o | Permmenue 3amad mo reme «DIEKTPOIH3 O6o6matror  u  cucremarusupymwor | § 12: pazgen 12.7
73 TeMe «JIEKTPOJIN3» CBEICHMS MO TeMe «DIJIEKTPOIU3», a
TAaK)K€ KOHKPETH3UPYIOT UX IpHU
pELIeHNN 3a1a4
36- | Ctpoenue JIOHOpHO-aKIEeNTOPHbIA MexaHu3M oOpa3oBaHus | JlaroT olpezeiIeHNe nonstud | § 13
74 KOMILJIEKCHBIX KOMIUIEKCHBIX ~ COCIMHEHMH.  LIeHTpaibHBIN | «KOMILIEKCHBIE  COeIMHEHMs». Ha
COECIMHEHUN aToM. BHyTpeHHss1 KOOpJMHALMOHHAs cdepa. | KOHKPETHOM IIPUMEPE pacCMaTpUBaIOT
JIuranmpl. MOHO/ICHTATHBIE. Jluranapl | cTpO€HUE KOMILJIEKCHBIX COEIMHEHUI:
OuneHtatHble.  Jlurawapl — MONMIEHTATHBIC. | LEHTPAIbHBIA  aTOM,  BHYTPEHHSS
Buemnss koopauHanuoHHas cdepa. IlpaBuna | koopauHalMoHHas cdepa, BHEIIHSAS
Ha3BaHUS KOMIUIEKCHOM wyacTuipl. Ha3BaHus | koopauHalMOHHAs cepa, JIUTaHbl.
JIMTaH/OB. [IpaBuna HOMEHKIATypbl. | CpaBHUBAIOT  THOHATHUSA  <JIUTAH[IBI
IlonusanepHble KOMIUIEKCH. MakpOLUMKINYECKHE | MOHOAECHTATHBIE), <«JIUTaHbI
KOMILJIEKCHI. Koopaunamnmonnoe YHCII0. | OUJEHTATHBIEY, «JTUTaHbI
Kondurypamuss KOMIUIEKCHBIX  COEAMHEHUH. | MONUACHTaTHBIe». JlaloT Ha3BaHUs
I'emorno6un. IluanokoOanamuH. XopouiUl. | KOMIIJIEKCHBIM COEUHEHUSIM.
Hemonctpauuu.  Ilonmydyenne — komriuiekcHbIX | [IpuBoasT  mpumepsl  NPUPOIHBIX
coneit KOMIUIEKCHBIX COETUHEHUH.
Bemonustor yIIpaXHEHUSI 1o
COCTaBJIEHUIO u Ha3BaHMIO
KOMIUIEKCHBIX COEIMHEHUN
37- | Pemenne 3amau 1o | Permmenne 3amauy mo Teme «KommmiekcHbie | OO00manT W cHcTeMaTH3UpYIoT | § 13
75 TeMe«KoMIIEKCHBIE | COETMHEHUS» CBEJCHMSI 110 TEME
COEJINHEHM S
38- | [IpakTuueckas pabota ITpoBOAAT XMMUYECKHI DKCIIEPIMEHT C
76 2 COOITIOICHNEM TIPABIIT TEXHUKH

0e30IMaCHOCTH. Ha6mo,ua10T W OIIMCBIBAKOT




«'uApOKCOKOMITIIEKC ero. ®UKCUPYIOT pe3yIbTaThl HAOTIOACHUHA 1
bI METAITIOB (hopMymHpYIOT BEIBOBI HA OCHOBE
TTIOJTYYCHHBIX
39- | KonrponpHas pabora BemonHsAIOT  3amaHUsS MO TeMe
77 4 110 Teme «OCHOBHEIE «OCHOBHBIE THIIBI B3aUMOJICUCTBUA
THUIIBI BEILIECTBY
B3aUMOJICUCTBU
BEILIECTB)
Tema 4. Xumusi 3;1eMeHTOB (89 u)
BocnurareabHble 3aa4HU:
1. BocnuTtanue yOeXI€HHOCTH B TOM, YTO XUMUSI — MOIIHBIM HHCTPYMEHT BO3/ACUCTBUS HA OKPYKAIOIIYIO Cpeny, U
YyBCTBA OTBETCTBEHHOCTH 32 MPUMEHEHUE MOTYYCHHBIX 3HAHUM U YMEHUN;
2. Bocnuranue y0exJIeHHOCTH B TOM, YTO IPUMEHEHHUE TOTYyYCHHBIX 3HAHUHM U yMEHUH OyaeT HeOXOIUMO B KU3HU
Ui 6e30macHOi paboTHI € BeIECTBAaMH B 1TAOOPaTOPHH, OBITY U HA IPOU3BOCTBE; PEIICHUS IPAKTUUECKHUX 3314
B [TOBCETHEBHOMW KU3HH; MPEIYNPEKICHUS ABICHUM, HAHOCSAIIUX BPEJl 37I0POBBIO YEJIOBEKA M OKPYKAIOIIEH
cpeze; MpoBEICHUS HCCIEeI0BATENBCKUX paboT; CO3HATEIHLHOTO BBIOOPA MPOodeccru, CBSI3aHHON ¢ XUMUEH
3. Bocnuranue akkypaTHOCTH W BHUMATEIBHOCTH IPHU BBITOJIHCHUU PA0OT ¢ IPUMEHEHUEM XUMUYECKUX PEAKTUBOB.
4. Bocnuranue 0epeXHOTO0 OTHOIICHHS K OKPY>KaIOIIeH cpeze
5. ®opmupoBaHKe YyBCTBA OTBETTCBEHHOCTH 3a PE3yIbTaT yueOHOTO Tpyaa
6. Bocmnuranue caMOCTOATETFHOCTH O0YUYaOLTUXCS
1-78 | buoreHHbIe buorennsie snemenThl. OpraHorensl. | JlaroT xapakTepucTuKy OuoreHHbIX | §14: paznen 14.1.
JJIEMEHTHI. DneMeHTbI AIEKTPOJIIUTHOTO ¢doHa. | PIEMEHTOB, MOMYEPKUBAS HX POJIb B
Knaccudukanus MuxkposnemenTtsl. Knaccudukamnuss OMOTEHHBIX | )KMBBIX  opranu3max. (CoCTaBISIOT
3JIEMEHTOB. JUIs OpraHu3Ma yesioBeka sneMmeHTtoBbuorennsie | cxemy «Knaccuduxamnuss OHOreHHBIX
3JIEMEHTBHI. OpraHoreHsl. DIEeMEHTHI | JIst Oopranmusma YeloBeKa
ANEKTPONIUTHOTO  ¢GoHAa.  MUKpOIJIEMEHTHI. | aeMeHTOB»[aloT ~ XapaKTepUCTUKY
Knaccudukanus OHOTEHHBIX MJii OpraHu3Ma | OMOT€HHBIX JJIEMEHTOB, MOIUYEPKUBAS
YeJloBeKa JIEMEHTOB WX pONb B JKUBBIX OpraHU3Max.
Cocrapmstor cxemy «Kmaccudukarus
OMOTeHHBIX ISl OpTaHM3Ma YeloBeKa
AJIEMEHTOBY
2-79 | OGmas OO1u1ast XapaKTEPUCTHKA SITIEMEHTO JlatoT xapakTepucTuKy OuoreHHbIX s- | §14: paznmen 14.2




XapaKTEePUCTHKA aneMeHTOB. OOBSICHSIOT, KaKyl POib
S?JIEMEHTOB OHM UTPAIOT B KUBBIX OpraHu3Max
3-80 | O6mas OO6miast xapakTepuCTHKAa PAJIEMEHTOB 3HadeHWs | JIaroT XapakTEepUCTHKY p-dJeMeHTOB | § 14: pa3nen 3
XapaKTEePUCTHKA CTENEHEH OKHUCIEHUS PIJIEMEHTOB 2—4-r0 | O TOJOXEHUI0 B MEPUOJUYECKOMN
PAIIEMEHTO MIEPUOJIOB C IpUMepaMu OUHAPHBIX COEAMHEHUN | CUCTEME, CTPOCHHIO
aTOMOB,CBOMCTBAM. [TpuBonsT
PUMEPHI MaKCHUMaJIbHBIX u
MUHHUMAQJIbHBIX 3HAYEHUW CTeneHen
OKHUCJICHHUS  pAJIEeMEHTOB  2—4-T0
MIEPHOJIOB
4-81 | O6mias O6mas xapakrepuctuka d-anemenToB. Crenenu | JlaroT xapaktepuctuky d-sinemenToB | § 14: pa3znen 14.4
XapaKTEePUCTHKA OKUCJICHUS OMOJIOTUYECKU BOKHBIX d-3JIEMEHTOB | IO TIOJIO)KEHUIO B  IMEPUOIUICCKON
dsnemenrto B COEJIMHEHUSIX CHUCTEME XUMHUYECKHX 3JeMeHToB [l.
N. Menneneesa. [IpuBogsaT npumepsl
CTETICHH OKHUCITICHHS
5-82 | Bogopon: Bomopon.  OxucnurensHOBOCCTaHOBUTENBbHAS | [latoT XxapaktepucTtuky Bojopoxy mo | § 15: pazmen 15.1
XapaKTepUCTHKA JBOMCTBEHHOCTH BOJIOpOJA. ' MapUIbl METAIIOB | CIIEAYIONIEMY IUIaHy: 1) CcTpoeHHe
2JIEMEHTa U IPOCTHIX aToma; 2) (u3nuecKue CBOHCTBA; 3)
BEIIECTB HAXO0XJICHUE B IpUpOJIE; 4)
XUMHYECKHE CBOICTBA
(OKHCTUTENbHO-BOCCTAHOBUTEbHAS
JIBOIICTBEHHOCTh); 5) MpPUMEHEHHUE.
3HAKOMSATCA COEIUHEHUSMH BOJIOPOJA
— TUIpUIAMU METAUIOB U UX
CBOWCTBaMH. Breimomnsstor
a0OpaTOPHBIN OIBIT C COOI0IEHUEM
OpaBWJI  TEXHUKH  0O€30MacHOCTH,
HaOJIFOJAIOT U OIIKUCHIBAIOT €T
6-83 | Kucnopon: AnnotponHele  Mogudukanuu  Kuciopona. | JlaroT xapakTepucTUKy Kuciopoay 1o | § 15: pa3zge
XapaKTEePUCTHKA XUMHUECKHE CBOMCTBAKHUCIIOpOAA. | cleAyrouieMy IlaHy: 1) cTpoeHue
JMeMeHTa U TPOCThIX | JlabopaTopHBIE CITOCOOBI MOMYYCHUS KUCIOPOAA. | aToMa; 2)  aluloTpomnus,pu3nuecKue
BENIECTB [TpoMbliIeHHBIE CITOCOOBI MOJTYYEHUS | CBOMCTBA; 3) HAXOXEHUE B MPUPO/IE;
Kucimopona. XUMHYECKHE CBOMCTBa 030HA. | 4) TOmydyeHHWE B Jla0opaTopuu W

KauectBennas pe€aKknusg Ha O30H

MPOMBIIIJIEHHOCTH; 5) XHMHUYECKHE
CBOIICTBa; 6) IIPUMEHEHNE.
PaccmaTrpuBaroT CTpo€HHE MOJIEKYJIbI
030Ha, ero (pu3nyecKrue U XUMUYECKHe
CBOMCTBA, a TAaKXe€ KadyeCTBEHHYIO




peaKIuIo.

7-84 | Bona wu mepokcun | OKUCIUTENEHO-BOCCTAHOBUTEIbHAS Jemaror cooO1ieHue u | § 15: paznmen 15.3
BOZIOpOJA JBOMCTBEHHOCTh Mepokcuaa Bogopoga. OBP ¢ | neMOHCTpUPYIOT —Mpe3eHTaluIi0  Ha
ydyacTHeM TIepoKCHAa BOJOpoAa B pasHbix | TeMy «Boma —  yauBuTelbHOE
cpenax. Jlaboparopubie OTIBITHI. 3. | BemecTBO». JlaloT XapakTepuUCTUKY
OKHCIIUTENbHO-BOCCTAHOBUTEIbHAS nepokcuga  Bojopoaa.  OTmedaroT
JIBOMCTBEHHOCTh  MEPOKCHAA BOAOPOJa. 4. | OKHCIUTEIbHO-BOCCTAHOBUTEIbHYIO
Paznoxenune  mepoxkcupa — BoaopoAa  IMOJ | ABOMCTBEHHOCTH MepoKCcHaa
JeiCTBHEM KaTala3bl BOJIOpOJA. Bemonustor
nabopaTtopHbie OTIBITHI c
cOONIOZICHUEM  MpaBWJI  TEXHUKHU
0€301macHOCTH, HaOII0Ja0T u
OTHUCHIBAIOT uXx. 3anuchIBaIOT
COOTBETCTBYIOIIIKE ypaBHEHUs
XUMHYECKUX PEaKIUi
8-85 | Pemenne 3amau 1o | Pemenue 3amad mo reme «Bomopon. Kucnopon» | O6o0maror u  CHCTEMaTH3HPYIOT | § 15:  paznenst
TEME «Bomopos. cBemeHns 1o teme  «Bomopon. | 15.1— 15.3
Kucnopon» Kucnopony, a Takke KOHKPETU3UPYIOT
WX [PU PEIICHUH 3314
9-86 | IlpakTuueckas pabora [TpoBOIAT XMMHUYECKHIA SKCIIEPUMEHT
3«Boaopon. no temeBomopon. Kucimopoa» ¢
Kucnopom» COOIIOIEHUEM MpaBUII TEXHUKHA
0€30MacHOCTH. Ha6monator u
OIHCBHIBAKOT €ro. DUKCUPYIOT
pe3yNnbTaThl HaOI0IeHN | u
(GOpMyIUPYIOT BBIBOABI Ha OCHOBE
MOJIYUYEHHBIX JaHHBIX
10- | KonTponbHas pabota Beimonastor  3agaHus 1O TeMme
87 5 o TeEME «buorennsie 3neMeHTH. Boxopon.
«buorenneie Kucnopoa»
aneMeHThl. Bonopon.
Kucnopon»
11- | I'ajmoreHsr: obmas | O6mas xapaktepuctuka dneMeHToB VIIA- | JlatoT XapakTepucTuky rajoreHoB mo | § 16: pazmen 16.1
88 XapaKTepUCTHKA rpynmnsl ¥ (U3HUECKHE CBOWCTBAa TMPOCTHIX | CIEAYIOIIEMY IUIaHy: 1) CTpoeHwHe
3JIEMEHTOB U | BemiecTB —  TajoreHoB.  JlemoHcTpanuu. | atoMa; 2) Qu3nueckue CBOWCTBA; 3)

(U3MYECKUX CBOWCTB
MIPOCTHIX BEIIECTB

OO0pa31bl rajJoreHoB

HaX0XJICHUC B
XUMHUYCCKUC

MIPUPOJIE; 4)
CBOICTBa




(OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITGHBHaﬂ
JIBOMCTBEHHOCTB); 5) MPUMEHEHHUE

12-
89

XuMudeckue
CBOMCTBA IIPOCTBIX
BEIIECTB —
rajorcHoOB

Xumudeckue CBOMCTBaA
OxucnuTenbHas CIIOCOOHOCTD rajlor¢HoB.
JluctporopIimoHMpOBaHNE rajoreHoB.
JIaboparopHbie ombIThL. 5. OKUCICHHEe OPOMHI-
Y UOJU-UOHOB. 6. PacTBopuMOCTh Hoja. 7.

TaJIOrCHOB.

3anuchiBalOT YpaBHEHUSA  PEAKIIUMA,
XapaKTePU3yIOIINUX XUMUYECKHE
CBOICTBA TajJlor€HOB. XapaKTepU3yroT
0COOCHHBIC CBOICTBa dropa.
Otmeuaror YMEHbILICHUE
OKHUCJIUTEITHHOU CIIOCOOHOCTH
rajoreHoB  or (¢Topa K HOAY.
Wnmoctpupytot c MTOMOUIBIO
yYpaBHEHUU
peaKIuiAUCTIPOTIOPIIMOHUPOBAHUE
raJOreHoB. Brimosnssior
nabopaTtopHbIe OTIBITHI c
CcOONIOICHUEM  MpaBWJI  TEXHUKHU
0€301acHOCTH, HaOII0JaI0T u
OTIMCHIBAIOT uX. 3anuchBaOT
COOTBETCTBYIOIIIKE ypaBHEHUs
XAMHYECKUX peaKluid

§ 16: pazmenbr 16.2,
16.3

13-
90

["anorenoBo10pobI

®dusnyeckue 51 XAMUYECKHAE CBOICTBa
raJloreHoBOI0poioB. JlabopaTopHbie CHOCOOBI
noyiyueHusi ranoreHoB. OcoOeHHble CBOMCTBa
¢dbTopoBOIOpOAHON  KUCIOTHL. KaudecTBeHHBIE
peaKkuu Ha WOHBI TaJIOTE€HOB. JleMOHcTpamusl.
[TonydeHue ranoreHoB

OO6wscustoT, noyemy B psny HF, HCI,
HBr, HI: a) JUIMHa  CBS3U
YBEITUYMBAETCS; 0) DHEPrus pas3pbiBa
CBSI3M YMEHBIIAETCs; B) YCTOHYHUBOCTD
MOJIEKYJT YMEHBIIAETCH. Harot
XapaKTepUCTUKY (PU3UUYECKHX CBOICTB
raJIor€HOBOIOPOIOB. 3anuchIBaoT
ypaBHEHUS peakuuii,
XapaKTepU3yIOINe XUMHUYECKHE
CBOHCTBA TaJIOTEHOBOJAOPOJIOB.
BeusBisitor 3aKOHOMEPHOCTh
OKHCJIUTEIBHBIX CBOMCTB IPOCTBIX
BEUIECTB U BOCCTAHOBUTEJIBHBIX
CBOMCTB  OOpasylomuXcs W3 HHX
AQHMOHOB. XapaKTepU3yIOT 0COOECHHbBIE
CBOMCTBa dbTopoBoIOpOA.
3anuchIBaOT YpaBHEHHUS
KauyeCTBEHHBIX peakuuit Ha
raJIOT€HU-MOHBI

§ 16: paznen 16.4




14- | Kucnopoacoaepxxanm | Kucnopoxaconepxkamue coeauHeHus: rajgoreHoB. | CoctaBisitor — Tabmuiyy,  KoTtopoi | § 16: pazmen 16.5
91 e coequHeHus | XJIIOPHOBAaTUCTAasl KUCIOTA. XJIOPUCTasl KUCIOTA. | yKa3blBaloT (OPMYIy KHCIOTHI, €&
raJIOr€HOB XJyopHOoBarass KUCIOTAa. XJIOpPHAas KUCJIOTA. | HA3BAHME M HAa3BaHUE COJIM JTOU
Tepmuueckas CTaOUITLHOCTD KHUCTIOT. | KUCIIOTHI. BBISBISIOT 3aKOHOMEPHOCTD
OxucnurenpHas CIIOCOOHOCTh KHUCJIOT. | TEPMUYECKON CTAOUIIBHOCTU KUCIOT U
['unoxnopuTsl. XJIOpUTHI. XJopatThl. | X  OKHCIWUTEIBHOM  CIIOCOOHOCTH.
[lepxnopatsl 3anuchIBaOT COOTBETCTBYIOILINE
YpaBHEHHUS XHUMHYECKHX peaKluu.
PaccmaTpuBaloT HEKOTOpBIE CBOMCTBA
coJiel ¥ UX MPUMEHEHUE
15- | Pemienne 3amau 1o | Pemenue 3amau no teme «l ajoreHsn» O000ImIal0T ¥ CUCTEMAaTU3HPYIOT | § 16:  pasnensl
92 Teme «[ ajJoreHsnn» cBenenuss mo teme «[amorenmsr», a | 16.1— 16.5
TaKKe KOHKPETH3UPYIOT WX IpHU
pelIeHnu 3a1au
16- | [IpakTuueckas pabota [TpoBoasT xumuueckuid 3xkcrepuMeHT | § 17: pa3znensl
93 4 «CBoiicTBa o teme «["ajloreHs» ¢ coOMoaeHuEM
raJloreHu-MOHOB. OpaBWJI  TEXHUKH  O€30MacHOCTH.
CaoiicTBa Hoja » HabmonaroT ¥ ONKMCHIBAIOT — €TO0.
OUKCUPYIOT Pe3yNbTaThl HAOIIOACHHIA
U (QOpMYIHPYIOT BBIBOJIBI Ha OCHOBE
MOJIYUYEHHBIX JAaHHBIX. 3alUCHIBAIOT
YpaBHEHHS] XUMHUYECKHUX PEaKIH
17- | Cepa: XapakTepucTuka  »JIeMeHTa W mpocroro | Jlator xapakrepucTuky cepsl kak | 17.1,17.2
94 XapaKTEPUCTHKA BEIIECTBA. [Tuput. XanpKOMUpHUT. ['unc. | anemenTa 51 KaK MPOCTOTO
anieMeHTa U npocroro | Auruapur.  bapur.  Kuzepur. Mupabunur. | BemectBa.Ha3piBatoT MUHEPAIBL,
BelIeCTBa Camopoanast cepa. @notauus. AJIOTPOIHBIE | KOTOPbIE oOpa3zyet cepa.
MonuUKAIMK  cephl:  pomOuyeckas cepa, | XapakTepu3yloT aJIOTPOIHUIO CEpbl U
MOHOKJIMHHasi cepa. XHMHUYECKHE CBOICTBa | (pu3HUECKUE CBOMCTBA eé
CEPBI. JlaGopatopHblii OTIBIT. 8. | aIIOTPOIHBIX Mo U UKaITHIA.
JIucponopuuOHUPOBAHNE CEPBI Paccmarpusaror XUMHUYECKHE
CBOMCTBA CepHl, oA4EpKUBas

OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
cBo¥icTBa. BBIMOIHSAIOT 1a00paTOPHBIiA
ONBIT C  COONIOIEHUEM  IPaBUII
TEXHUKU 0€30MaCHOCTH, HAaOII01aI0T U
ONUCHIBAIOT ero. 3anuchIBalOT
COOTBETCTBYIOLIUE ypaBHEHUS
XUMHYECKUX PeaKkIni




18- | CepoBonopon u | CepoBonopo. duznueckue CBOMCTBA. | XapakTepusyior ¢pusudeckue u xummdeckue | § 17: pasmen 17.3
95 Cyb(HIBI XuMudeckrne — CBOMcTBAa.  CepoBOIOpOHAs | CBOMCTBA CEPOBOIOPOSA. SaMHCHIBAIOT
KHCIIOTA. XI/IMI/I‘-ICCKI/IC CBOﬁCTBa COOTBC’I:}CTByIOH.[I/IC YPaBHCHUA XUMHUYECCKUX
. peakuuii. XapakTepu3yroT XUMUYECKUE
CCPOBOLOPOAHOM  KUCHOTBL  KauecTBEHHAS | cpojicraa cepoBoaopomoi KHCITOTH.
pCakuusdga Ha  Ce€poBOAOpPOA U CyJIB(bI/II[BI. OnuchIBarOT KAYECTBEHHYIO PEAKIUIO Ha
Cynbhubr CEpPOBOAOPOA U CYJIb(UIBI
19- | Coenunenust cepol co | Oxcun  cepui(IV):  crpoerme  Monekysnsl, | JlaroT XapaKTEPUCTUKY okcuaa | § 17: paznen
20- | creneHbIO OKHCICHHUSA | (PU3NYECKHE u xummnueckue | cepsl(IV) no cnenyromemy mmany: 1)
9%- | +4 cBoiicTBa,momydyeHue. CBOWCTBa CyJb(PUTOB. | CTPOCHHE MOJICKYJIBI; 2)IOTy4YeHHE.
97 Peakuust nucnponopuroHupoBanusi cyiabpurtoB. | CBoiictBa  cynbduroB.  Peakuus
KayectBennast peakuuss Ha  CyJb(UTHOH. | AUCHPONOPLHUOHUPOBAHUS CYIb(UTOB.
[Ipumenenne oxcuma cepui(IV) wu  coneit | KauectBenHas peakius Ha
CepHHUCTOI KucinoThl. JlaboparopHsie onbIThL 9. | cynbhuTHoH. IlpumMeHeHne oxcuma
[Tonyuenue cepuucroit kucnotsl. 10. Kucnotno- | ceppi(IV) u  comeit  cepHucTOi
OCHOBHBIC CBOMCTBAa CEPHUCTON KHUCIOTHI M €€ | KUCIOThl. JlabopaTopHble OMBITHL 9.
coneii. 11. BoccranoButenpHble cBoiicTBa | [lomyyenue cepuucroi kucnotsl. 10.
cepaucTor KUCHOTHL. 12. [lomydyenue cynpdura | KucimoTHo-OoCHOBHBIE CBOICTBA
Oapus (KauecTBEHHAsl peakIus Ha CyIb(DUT-UOH) | CEpHUCTON KHUCIOTHI U €€ coselt. 11.
BoccranoBurenbHbie CBONCTBA
cepHucTo kucnotel. 12. Ilonmyuyenue
cynbpura  Oapusi  (KauecTBEHHas
peakuys Ha cyJb(UT-HOH)
21- | Coenunenust cepbl co | CoeMHEHMsI cepbl CO CTENEHbI0 okuciaeHus +6. | Jlator XapaKTEPUCTUKY okcuaa | § 17: pasnen 17.5
22- | crenennto okucneHus | Oxeun  cepei(VI), ero cBoiictBa. Cepnas | cepri(VI) mo cnemyromemy turany: 1)
98- | +6 KHCJIOTA. OxucnurenpHele CBOWCTBA | CTPOGHUE MOJIEKYJbl; 2) (uznueckue
99 pa30aBiIeHHON W KOHLEHTPUPOBAHHOM CEpHOM | CBOICTBa; 3) XMMHYECKUE CBOICTBa,
kucioTel.  [lomyuyeHue  cepHOMl  KUCTOTHL | 5) monydeHue; ©6) TNPUMEHEHHE.
OxucnauTenpHbIe CBOICTBa cynb(}arToB. | 3alUCHIBAIOT ypPaBHEHUS MOTYYECHUS
Paznoxenue cynb(paToBOCHOBHBIE | CEpHOIl  KuCIOTHL. PaccmarpuBator
aHAJIMTUYECKHE PEaKLIMu, MPUMEHSIONMecs JUIsl | 001Me U 0COOEHHBIE CBOWCTBA CEPHOM
OOHapyXeHMsI  CEpOCOJEp)KallUX  AHHOHOB. | KUCIOTHL.COCTaBISAIOT Tabuny

[Tpumenenue cynbgaToB. JIabopaTOpHBI OMBIT.
13. KayecTBeHHas peakius Ha CylbpaTHOH

«CpaBHEHHE CBOMCTB pa30aBIeHHON U
KOHIIEHTPUPOBAHHOU CEepHOH
KHUCTIOTBI. CocTaBisoT
o0b6o6maronyro Tabimmiy « OCHOBHBIE
AHATUTUYECKUE peaxiumu,
NpUMEHSIoIMecs Uil OOHapyXeHHs
CEpOCOIEpIKaALTNX AHUOHOBY.




BeimonssoT 71a00paTOpHBIA ONBIT C

coONIOfieHHeM  MpaBWJl  TEXHHUKHU
0€30IaCHOCTH, HaOJII0IAIoT 5
OTHCHIBAIOT ero. 3anuchIBalOT
COOTBETCTBYIOIIHE ypaBHEHHS
XUMHUYECKHUX PEeaKIHii
23- | Pemenue 3amau mo | Pemenne 3amau mo Teme «Cepa u  e€ | OO00mAT W CHUCTEMaTHU3UPYIOT | § 17: pazaenbl
100 | reme «Cepa u €€ | COCUHEHU ceenenuss no Tteme «Cepa u e€ | 17.1—17.5
COETUHEHUS» COCTUHEHUS Y, a TaKkKe
KOHKPETH3UPYIOT HX IMpH pPELIeHUU
3agad
24- | Ilpaktuueckasi pabota [IpoBOIAT XMMHUYECKUN 3KCIEPUMEHT
101 | 5 «CpoiicTBa cepbl H no teme «Cepa u €€ COoelMHEHUs» C
€€ COeIMHEHUI» COONIOCHUEM  MpaBWJI  TEXHUKHU
0€301aCHOCTH. HaOmronaror u
OIHUCBHIBAKOT €ro. OUKCUPYIOT
pe3yNnbTaThl HaOI01eHN | u
(GopMyIHpYIOT BBIBOABI Ha OCHOBE
MOJTy4YEHHBIX
25- | KonrponpHas pabora Boeimonasor  3agaHus 1O TeMe
102 | 6 no Teme «l anoreHsi. «I"anorensl. Cepa»
Cepa»
26- | Azor u  ¢ochop: | Obmas  xapakrepucTuka d3ieMeHToB  VA- | Jlator  oburyro xapakTtepucTtuky | § 18: pasgensr 18.1,
103 | oOmas rpynnsl. Pu3nyecKkue U XUMUYECKUE CBOICTBA | DJIEMEHTOB VArpynmsr. | 18.2
XapaKTepUCTHKA azora. [lonyuenue u npuMeHeHne a3ora XapakTepu3yroT a3oT o
HIIEMEHTOB. cleAylonmeMy IUiaHy: 1) crpoeHue
dusnueckue u aToMa U MOJIEKYJbl; 2) (uznueckue
XMMHYECKHE CBOMCTBA CBOMCTBA; 3) HaXOXACHUE B TIPHUPOJIE;
azoTa 4)  XuUMHYECKHME  CBOiicTBa;  5)
MOJTyYEHHUE; 6) MIPUMEHEHHUE.
BeinonHsoT 71a00paTOpHBIM ONBIT C
COOIIOIEHUEM TIpaBUI TEXHUKHU
0€30IaCHOCTH, HaOJIIOJAI0T 51
OTIHCHIBAIOT ero. 3anuceIBalOT
YpaBHEHHsI XUMUYECKHX PEaKIUii
27- | Coenunenwust azota co | CoelMHEHUS a30Ta CO CTEIECHBIO OKHUCICHUS —3. | XapaKTepu3yroT aMMHaK mo | § 18: pazmen 18.
104 | creneHplo OKHCIEHUS | AMMHMaK, ero (QHU3MYECKHe U XUMHUYECKHe | ciefyloleMy IuaHy: 1) cTpoeHue
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cBoiictBa M mpuMeHeHne. Conmm aMMOHUs, HX

MOJIEKYJbI; 2) (u3HuecKue CBOICTBa,




cBoiicTBa. KauecTBeHHOE ompesiesieHne aMMuaKka

3) xumuYeckue  CBOWCTBa;  4)

nu wnoHa avmmoHus. CBoOHCTBa HHUTPHUIOB. | TONTy4YeHUE; S5) TpuMeHeHue; 6)
JIaGoparopHble ONBITHL. 14. Ka4ueCTBEHHOE ONpEAEIICHUE.
PaccmarpuBator  cBoiicTBa  coneu
aMMOHHUSI W HUTPHUIOB. BBIONHSIOT
nabopaTtopHbIe OTIBITHI c
cOoONIOICHUEM  MpaBWJI  TEXHUKHU
6e30macHOCTH, HAOJIIOIAI0T U
28- | Okcunpl a30Ta Oxkcuapl a3ota, uX ¢Qu3nUeckue W xumudeckue | JlaroT — xapakTepucTuky  Kaxkuaomy | § 18: pasznen 18.4
105 CBOMCTBA U NMpPUMEHEHUE. A30THUCTas KUCIOTa U | OKCUy  a30Ta. XapakTepusyrT
HUTPHUTBHL. JlaGoparopHsbie OIIBITHI. 15. | cBOiicTBa  a30TUCTOM  KHUCIOTBI H
OKHCIIUTENbHO-BOCCTAHOBUTENIbHAS HUTpUTOB.  [lemaror  cooOuieHue
JIBOMCTBEHHOCTh HUTPUT-UOHA. 16. | «I[Ipumenenue HUTPHUTOBY.
OxucnuTenpHasi CIOCOOHOCTh HUTPUTHOHA B | BBIMONHSIOT J1abopaTOpHBIE OMBITHI C
LIEJIOYHOM PacTBOpE CcOONIOICHUEM  MpaBWJI  TEXHUKHU
0e30MmacHOCTH, HaOII01AI0T u
OIMCHIBAIOT uX. 3anuchIBalOT
COOTBETCTBYIOIINE ypaBHEHUS
XAMHYECKUX PEaKIUi
29- | A3oTHas KHUCIOTa A3zotHas kucinora. OxucnuTenbHble CBOWMCTBA | OOBACHAIOT  cTpoeHHe  Mojekynsl | § 18: pazmen 18.5
30- pa30aBIeHHON M KOHLIEHTPUPOBAHHOM Aa30THOM | @30THOM KHUCIIOTHL. XapaKTepU3yloT
106- KHCJIOTHI. JlaGopaTopHBIii OTIBIT. 17. | pusnueckue U XUMHUYECKHE CBOWCTBA
107 OxucnuTenpHas CHOCOOHOCTh HUTPATHOHA B | a30THOW  KHCHOTBL.  COCTaBIAIOT
IEJIOYHOM PacTBOpE CPaBHMUTEIBHYIO TaOIMIly CBOMCTB
pa30aBIeHHON M KOHLIEHTPUPOBAHHOM
AQ30THOW  KHCIOTBl.  BBINONHSIOT
1a0OpaTOPHBIN OIBIT C COOMIOEHUEM
OpaBUI  TEXHUKH  OE€30MMacHOCTH,
HAOJMIOAl0T M OIHUCBHIBAIOT  €rO.
3anuchIBalOT YPABHEHUS XUMUUYECKHUX
peakuui
31- | Commn azotHou | Hutpatel, ux cpoiictBa. Paznoxxenne HutpatoB. | CocTaBistor  cxemy  pasnoxeHus | § 18: paznen 18.632-
108 | kucnoThI [Ipumenenue HUTPATOB. JleMoHCTpanus. | HUTPATOB. 3alUCHIBAIOT ypPAaBHEHMS
Pasnoxenne HuTpaToB peakuuii, XapaKkTepU3YIOLIue
0cOOEHHBIE  CBOICTBa  HHUTPATOB.
PaccmarpuBaror IIPUMEHEHHE
HUTPaTOB B MULIEBON

MPOMBIINIJICHHOCTH




32- | Pemennst 3amay 1mo | Pemmenuss 3amau mo Teme «Aszor u ero | O6o0mamT M CHCTEMaTU3HpYIOT | § 18:  paznenst
109 | temMe «A30T H €ro | COEIUHEHUI cBegeHNsT 10 TeMe «A3or u ero | 18.1— 18.6
COCIMHEHUS» COCIIMHEHUS», a TaKxKe
KOHKPETH3UPYIOT HX IMPU pPElIeHUU
3agad
33- | ®ochop: cTpoeHHE H AmnotponiHeie  Mogudukanuu: Oemnbiid, | CpaBHUBAIOT CTpOeHHWE U CBoiicTBa | § 18: pa3nen 18.7
110 | coiicTBa MPOCTHIX | KpacHbI W u€pHBIA ¢docdop. Paznuuus B | aTTOTPOMHBIX MoauuKaIit
BEIICCTB CBOICcTBax Oenoro u kpacHoro ¢ocdopa docdopa. 3anuceIBaOT
COOTBETCTBYIOILIKE ypaBHEHUs
XUMHUYECKHUX PEeaKIii
34- | Coemunenus ¢ocdopa | Coenunenus: pochopa co creneHpro okuciaeHus | PaccmarpuBator cpoiictBa docduaon | § 18: pazgen 18.8
111 | co crenieHpio | —3. @ochuasl metarioB. PocduH, ero CBOWCTBA | U dbochuna. 3anuchIBarOT
OKUCJICHUS —3 COOTBETCTBYIOIIIKE ypaBHEHUS
XAMHYECKUX PEaKIUi
35- | Coenunenust pocdopa | Coenunenust pocopa co crenenpro okucienus | Xapakrepusyotr okcun ¢ochopa(lll) | § 18: pazmen 18.9
112 | co crenenbto | +3. Oxcun  docdopa(lll). Dochopucras | kKak KUCIOTHBIN OKCUa. OTMEYAIOT €ro
OKHCeHUs +3 kuciota. ['amorenunsr pocdopa(lll) ocoOeHHbIe cBoiicTBa. [Iporno3upyrot
XUMHUYECKHE CBoicTBa (ochopuctoit
KHUCIIOTHI. 3amuCBhIBAIOT  YpaBHEHHS
THPOJIN3a TaJOTCHUIOB
36- | Coenunenus ¢ocdopa | Coenunenust gocopa co CTeNeHbl0 OKUcIeHus | XapaktepusytoT okcun ¢dochopa(V) | § 18: pasnen 18.10
113 | co crenenbto | +5. Oxcun docdopa(V). dochopnas kucnoTa, | Kak KHCIOTHBIM OKcu. OTMEYAIOT €ro
OKHCIIeHUS 15 e€  ¢dusnueckume, XHMMHYECKHE  CBOMCTBA, | OCOOCHHBIE CBOWCTBA.
nonydyeHue u npumenenue. I[lupodocdopnas | XapakrepusyroT GpochopHyO KUCTOTY
kuciora. Docharel. Ilomyuenue docdopa. | mo ciaenyromemy miaHy: 1) cTpoeHue
lanorenuast  docdopa(V).  JlaboparopHblil | MOJEKyIbl; 2) PU3NUYECKHUE CBOWCTBA;
ombIT. 18. W3yuenue ycioBuii oOpa3oBaHus | 3)  XUMHUECKHE  CBOMCTBa;  4)
¢docdaroB kanpLus MIOJIy4ECHHUE; 5) IIPUMEHEHHE.
3anuchIBAlOT YpaBHEHHUS THUAPOJIH3A
raJIOTeHUIOB docdopa(V).
BremonHst0T 1a00paTOpHBIN OMBIT C
COOIIOIEHUEM TIpaBUI TEXHUKHU
0€30IaCHOCTH, HaOJIIOJAI0T 51
OTIHCHIBAIOT ero. 3anuceIBalOT
COOTBETCTBYIOIIHE ypaBHEHUS
XUMHYECKUX PeaKkIni
37- | Pemenne 3amau 1mo | Pemmenune 3amau mo Teme «@ochop u ero | O6oOmaor U cucrematusupyiotr | §  18:  pasgensl
114 | reme «Dochop u ero | coeqmHEHUS» ceegernst o teme «®Dopdop m ero | 18.7— 18.10




COCONHCHUA»

COCTMHEHUS», a TaKKe
KOHKPETH3UPYIOT HX TMpH pPELIeHUU
3aja4

38- | IlpakTnueckas pabora [TpoBOIAT XMMHUYECKHHA SKCIIEPUMEHT
115 | 6 «IlomydyeHnue azora nmo Tteme «llomyuenue azota wu
u ammuaka. CBoicTBa ammuaka. CBoicTBa  coeMHEHUU
COETMHEHUI azoTa azoTa u dochopa» C
udocdopa COOJTIOICHUEMITPABUIT TEXHHUKHU
0€301aCHOCTH. HaOmronaror u
OTHCHIBAIOT ero. OUKCUPYIOT
pe3ynbTaThl HaO0II0IeHU ] u
bopMynUpyIOT BBIBOABI Ha OCHOBE
MOJTYYCHHBIX JTaHHBIX
39- | Yruepox u KpeMmHMIiA: | XapaKTepUCTUKA AJIEMEHTOB. AJIIOTPONHBIE | 3alMCHIBAIOT AJIEKTpOHHBIE (opmynsl | § 19: pasmenst 19.1,
116 | xapakrepucTuka Moaudukanmuu  yriaepoxaa: rpaduT, anmas, | yriiepoga u kpemHus. CpaBhubarot | 19.2
anemeHToB. CTpoeHue | kapouH, ¢ymepensl. CpaBHeHHE (QU3NYCCKUX | CTPOCHHE W CBOMCTBA aJZIOTPOITHBIX
U CBOICTBa NIpPOCTHIX | CBOMCTB anMaza u rpadura. Xumuueckue | MoaupuKanui yriaepoja.
BELIECTB, CBOICTBa rpadura, KOKCa. Peakiun | 3anuchIBalOT  ypaBHEHHUS — PEaKIIHiA,
00pa30BaHHBIX JTUCTIPONIOPIIMOHUPOBaHUSA TpaduTa XapaKTepU3YIOIINe OKUCIUTEIbHBIE U
YIIEpOAOM BOCCTaHOBUTEJIbHbBIE CBOHCTBa
yriaepoaa
40- Kapou bl Kap6unpl. Metanuapl. AlleTUICHUIBI CocraBmsitor  (opMysbl  KapOUJIOB. § 19: paznmen
117 CpaBHUBAIOT MOHATUSA «MeTaHUAB U | 19.3
«ALETUJICHUIBI»
41- | Okcunsl yriaepoaa Oxcun yrnepoza(Il), ero momyuenue, coiictBa u | CoctaBisitor  Tabiauny «CpasHenue | § 19: paznenst 19.4,
118 npumenenne.  Oxcun — yruepoma(IV), ero | okcumoB — yrimepona».  BemosasroT | 19.5
3JIEKTPOHHOE CTPOEHUE, MOJIYUYEeHUE, CBOMCTBA U | JAOOPAaTOPHBIN OMBIT C COOJIIOICHUEM
npuMmenenue. JlabopaTopHslii onbIT. 19. IpaBWJI  TEXHUKH  0€30IacHOCTH,
HaOJIIOAal0T W OINHUCBIBAIOT  €TO.
3anuceIBaloT COOTBETCTBYIOIINE
ypaBHEHUS
42- | YrompHas KHCIOTa W | YTonbHass KHCIOTa W e€ coiu (KapOOHATHI, | 3alMCHIBAIOT crynenudaryio | § 19: pazmen 19.6
119 | e€ comu ruapokapOonatel). CBoiicTBa KapOOHATOB U | AMCCOIMAIIMIO YTOJIHHOW KHCIOTHI W
ruapokapOonaroB. KauecTBeHHass peakuus Ha | JOKa3bIBalOT, YTO OHa oOpa3yeT [Ba
kapOonar-uona. JlaGoparopusle onbIThl. 20. | BUaa COJIeH: KapOOHATHI u
Kucnorno-ocuOBHbBIE CBOMCTBA  YrOJIbHOH | TMJIPOKapOOHATHI. OnuceIiBaOT
KHCIOTBI M €€ coseld. 21. BsaumopeiicTBue | cBoiicTBa KapOOHATOB u
YTOJIbHOM KHCIIOTHI ¢ KapOOHATOM Kajblus. 22. | THIPOKapOOHATOB. 3anuchIBaloOT




Pazpyiienne ruapoOKCOKOMIUIEKCOB METAJJIOB | KAUECTBEHHYIO peaxiuio Ha
MO/ ICUCTBUEM YTJICKHCIIOTO Ta3a KapOOHATHOH. BreimonHsioT
nabopaTopHbIe OTIBITHI c
coOII0eHHEM MpaBUJl  TEXHUKH
0€30IaCHOCTH, HaOJII0IAIoT 5
OIHMCBIBAIOT HX. 3anuceIBarOT
COOTBETCTBYIOIINE ypaBHEHUS
XUMUYECKUX PEaKIui
43- | Pemienne 3amay 110 Pemenue 3amau mo teme «Yriaepon u ero | O6o6maror u  cucreMarusupyror | § 19: pasmen 19.1—
120 | reme «Yriepon W €ro | cCoeAMHEHUS cBeneHus 1o teMe «Yriepox u ero | 19.6
COCIMHCHMUS COCIMHCHMUSY, a TaKKE
KOHKPETH3UPYIOT HX TMpPH pPEIICHUU
3a7a4
44- | CoiicTBa KpeMHUSA Kpucranmmaeckas peméTka KpeMHHUsI. | XapaKTepUu3yroT KpPEeMHHI mo | § 19: pazmen 19.1—
121 Annotponusi  kpemHus.B3aumopeiictBue ¢ | cienyromeMy miaaHy: 1) crtpoenwue | 19.6
MIPOCTBIMH u CII0>KHBIMU BEILIECTBAMH. | KPUCTAJUTMUECKOM pemeTKy;
OKHUCIUTETbHBIE H BOCCTAHOBUTEIbHBIC | 2)MoguduKanmuu; 3)  PU3HUYECKHE
CBOMCTBA CBOMCTBA; 4) XMMHYECKHE CBOWCTBA;
5) MIpUMEHEHHE. 3anuchIBalOT
COOTBETCTBYIOIINE ypaBHEHUS
XUMHUYECKUX peaKini
45- | Coenunenus kpemHust | Cunan. Oxeup kpemuusi(IV). Haxoxnenue ero B | XapakTepu3yroT cTpoeHue u cBoiictsa | § 19: pasnmen 19.8
122 npupoje. XHUMHYECKHE CBOMCTBA  OKCHJA | BOOOPOAHOTO COEAMHEHUS KPEMHUS
kpemHuA(IV). Kpemnuessie KHUCJIOTBI. | — CUJaHa. XapakTepusyroT
Cunmukarsl. Cunmkareb. I'unponus | pusznueckue, XMMHUECKHUE CBOICTBA U
pacTBopuMBIX  cuiaukaroB.  JlaboparopHble | mpuMmeHeHne okcuga kpemHusa(IV).
onbIThl. 23. COBMECTHBI THUIPOJN3 HOHOB | 3alIUCHIBAIOT ypaBHEHUE TMOIyYEHUS
AMMOHHS i CHJINKAT-UOHOB. 24. | KpeMHHEBON KHUCIOTHI M OMHUCHIBAIOT
BzauMmogeiictBue YTOJIBHOM KHUCJIOTBI c|eé ¢busnueckue CBOICTBA.
CUJIMKATOM HaTpPHsI 3aciymuBarT coo0mIeHne H
JEMOHCTPUPYIOT  Mpe3eHTallMy  Ha
TEMY «CunukaTtHas
MIPOMBINIIICHHOCTH. BeimonHsioT
nabopaTopHbIE OTIBITHI c
cOONIOZICHNEM  TpaBWJI  TEXHHUKHU
0€e30I1acHOCTH, HaAOII0JAI0T 51
OIIKCHIBAIOT ux. 3anuchIBalOT

YpaBHEHUSI XUMHYECKUX PEAKIUI




46-
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Pemienne 3amau mo
teme «KpeMHuii u ero
COCJIMHECHHU S

Pemenne 3amau no Tteme «KpemHuii u ero
COCIMHEHUS»

O6o0maroT ¥ CUCTEMATH3UPYIOT
cBeneHus no teme «KpemHuit um ero
COCIMHCHMUSY, a TaKKe
KOHKPETH3UPYIOT WX TMPU PElICHUHU
3aja4

§

19.7—19.8

19:

paszaensl

47-
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[TpakTuyeckas pabota
7 «CBoiicTBa
COEAMHEHHH yriepoja
U KPEMHUS»

IIpoBOIAT XMMHUYECKUN 3KCIIEPUMEHT
no teme «Yriuepon. Kpemuuit» c¢
cOONIOZICHUEM  MpaBWJI  TEXHUKHU
0€301aCHOCTH. HaOmronaror u
OTHCHIBAIOT ero. OUKCUPYIOT
pe3yJIbTaThl HaOJII0ICHUH,
3alKCHIBAIOT YpPaBHEHHUS peakuuid u
GOopMyIUPYIOT BBIBOABI Ha OCHOBE
MOJIYYEHHBIX JaHHBIX

§

19.7—19.8

19:

paszaensl
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Kontponbnast pabota
7 1o TeMe «IJIEMECHTHI
VA-u VIA-rpynm»

BremmomnnsioT 3aJaHusA I10 TEMC

«QnemenTsl VA- u VIA-rpynm»

49-
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Meramnel [A- u 1TA-
rpymm: oOmas
XapaKTePUCTHKA
AJIEMEHTOB U MPOCTHIX
BEIIIECTB

[Ilemounsle METaJUIBL. DneKTpoHHAas
koH(purypamuss wmetamioB [A- wu  I[Arpynm.
N3meHenne MeTauIM4ecKuX CBOMCTB IO T'PYIIIE
u nepuony. IIpupoaHble COeIUHEHNsS METAIIOB
[An  ITA-rpynn.  ®dusmyeckne  CBOMCTBA.
CpaBHeHHE TemmepaTypbl IUIABJICHUS, KUIICHHUS
u mwiotHoctn MetawioB [A- u  IIA-rpynm.
Meraisl [A-rpynner — CUJIbHBIE
BOCCTAHOBHUTENIN. B3amMojencTBre ¢ BOJOH, C
KHCJIOPOJOM U JPYTUMH IIPOCTBIMH
Bemecteamu.  Il€moyno3emenbHble  METaJUIbL.
I'mapunel metannos. Amuasl. bepunuii.

HOHATHUI
METaJUIbD,

Harot OonpeAeeHus
«IETOYHbIE
«IEJI0YHO3EMEIbHBIE METaJLIbI».
Paccmatpusaror JJIEKTPOHHbBIE
koHpurypanuun meramio [A- u IIA-
rpyn. OOBACHAIOT  W3MEHEHHE
METaJUIMYECKUX CBOMCTB IO IpymHie u
HEPUOAY. [TpuBoasaT pUMEPHI
IIPUPOJHBIX COCAMHEHUM METAIJIOB
IA- u HA-rpynn. Ilepeuncnstor
¢u3MYecKue CBOWCTBA  IIEJTIOYHBIX
MeTauioB. CpaBHUBAIOT TEMIIEPATYPbI
IUTABJIEHUS, KHUIEHUS M TUIOTHOCTH
METAJJIOB IA- u [MA-rpynm.
3anuchIBAlOT  yYpaBHEHUS  peakuui,
XapaKTEPU3YIOIINX CBOICTBa
HIEJIOYHBIX U IIENOYHO3EMETbHBIX
MeTauioB. JlaloT  XapakTepUCTHKY
oepumnusi. CpaBHUBAIOT THAPUILI M
aMU/IbI IIEJTOYHBIX METAJIJIOB

CaoiicTBa

Okcuapl ¥ THAPOKCUIBI — HICJIOYHBIX |

JlaloT  XapakTepucTHKy: a)




51- | coenunennii mEJI0YHO3EMENBHBIX METAIOB, HX CBOWCTBA. | OKCHIOB ILIEJIOYHBIX u | §20: pasgen 20.3
127- | metammoB IA- u IIA- | [lepokcunbl ©W  HaANEPOKCHUABI  IICIOYHBIX | MIETOYHO3EMEIbHBIX  METAIOB; 0)
128 | rpynn UIIENTOYHO3EMENbHBIX METAJUIOB, UX CBOMCTBA M | TMJIPOKCHJIOB LIEJIOYHBIX u
npuMmeHenue. JKECTKOCTh BOJBI (BpeMEHHash M | MIEJIOYHO3EMENbHBIX  METAIJIOB; B)
IIOCTOSIHHAs). YCTpaHEHHE >KECTKOCTU BOBL. | IEPOKCHUOB LIEJIOYHBIX u
OxpamuBaHue IMJaMeHH HOHaAMH MeTauioB [A- | ménoyHO3eMenbHbIXMETAIIOB; r)
u A-rpynn. JlaGopatopHble ONBITBL.  25. | HAAIEPOKCHIOB LIEIOYHBIX u
KauectBeHHass peakuus Ha HOH MarHus. 26. | METOYHO3EMENbHBIX MeTaIoB. JlaloT
KauecTBeHHast peakuys Ha MOH Kaiublus. 27. | ONpEAENeHUs] MOHIATHH <OKECTKOCTD
KauecTtBenHas peakius Ha HOH Oapus BOJABI»,  «BPEMEHHasg  JKECTKOCTb
BOJABI»,  «IOCTOSIHHAsE  KECTKOCTb
BOJBD». CocraBisaoT Tabnuiy
«CpaBHEHHE BHJOB KECTKOCTH», B
KOTOPOM YKa3bIBAIOT, KAKUMH HOHAMHU
00yCJIOBJIGH TOT WJIM HWHOW BHI
KECTKOCTU BOJBI U KaK €ro MOXKHO
YCTPaHUTh. Boimonustor
nabopaTtopHbIe OTIBITHI c
CcOONIOICHUEM  MpaBWJI  TEXHUKHU
0e30MmacHOCTH, HaOII01AI0T u
OTMCHIBAIOT uX. 3anuchIBalOT
COOTBETCTBYIOILIHE YpaBHEHUs
XAMHYECKUX PEaKui
52- | Ilpumenenue u | [Ipumenenune coisiel JIMTHsS, HATpUS M Kallusd. Henator cooOuienne Ha Ttemy | § 20: pasgen 20.4
129 | meguxoOuonormuecko | Konmenrtpamuss woHOB HaTpusi u  kKamusi B | «[IpumeHeHune U MENKO-
€ 3Haue€HUE METAIOB | KUAKOCTAX opraHmsma. ConepkaHue HaTpus U | OMOJIOTHYECKOe 3HAa4YeHHE METallJIoB
IA- u [TA-rpynn Kanuss B mponaykrtax nuraHus. Ilorpednocts | |A- u IA-rpynm»
OpraHM3Ma 4eJIOBEKAa B MOHAX KaJlusd U HATpHS.
IMunokannemusd. bepuinuii, Marauii U KaJbIUH,
UX  3HAUeHWEe  JUIIOpraHu3Ma  4eJIOBeKa.
l'unokanbrmemus u TUIEepPKATbIUEMHUS.
Coenunenuss Oapus, HUX HCIOJIb30BaHUE B
MEIUIINHE
53- | Ilpaktuueckas pabota ITpoBOAST XMMHMUYECKUN SKCIIEPUMEHT
130 |8 «3yuenune no teme «Metamiel [A- u [IA-rpymm»
KAaueCTBEHHBIX C COONIOACHHWEM TpaBHJ TEXHHUKH
peakmuit MOHOB 0€30TmacHOCTH. Hab6monaror u
MerauioB [A- u IIA- OIKUCBHIBAIOT €ro. DUKCUPYIOT




TPy pe3ynbTaThl HaOIIOICHUH,
3alHCHIBAIOT YpaBHEHHUS peakuuid u
GbOopMyIUPYIOT BBIBOABI Ha OCHOBE
MOJIYYEHHBIX JaHHBIX
54- | AnroMuHWMIA: Haxoxnenne B mpupone.  DIJIEKTpOHHas | XapaKTEPU3YIOT ATIOMUHHI no | § 21: paznen 21.1
131 | xapaktepucTHka koH(purypamusi aroma. dusmdeckwe CBONCTBA. | CIEAYIONMIEMY IJaHy: 1) 3JIEeKTpOHHAS
aneMmeHTa u mpocroro | OxkcuaHas — miéHka.  B3aumopeiictBue ¢ | KOHpUrypanusi aToMa; 2) HaXOXKACHUE
BEILIECTBA KHCJIOPOJIOM u JIpYTUMU MPOCTBIMHU | B TIpHpoie; 3) (hU3HUECKUE CBOWCTBA;
BellleCTBaMH.  BzammopnelictBue ¢ BOJOH, | 4) XUMUYECKUE CBOMCTBA; 5)
pactBopamu  cosieid.  [laccuBupoBaHue  C | IpUMEHEHUE. Otmeuarot
KOHIICHTPUPOBAaHHBIMM ~ CEPHOM U a30THOM | 0COOCHHOCTH B3aWMO/ICVCTBHUS
KHCcIoTaMu. B3auMozeicTBue ¢ pacijiaBaMu M | aIFOMHHHS C KUCJIOTaMU
pacTBOpaMu HIENOYECH
55- | CoenunHenus Oxcup AIFOMUHHS. AmoMuHaThl. | XapakTepUu3yroT ¢buznyeckne u | §21: paznen
132 | anmromuHUSA TerparunpokcoantomuHatseiB3anmoeiictaue XUMHUYECKHE CBOIiCTBa OKCHA
OKCHJIa QJIIOMUHUS C OKCHJAMH, THAPOKCHIAMH | ATIOMUHMS KaK aM(OTEepHOro OKCHIA.
u kapOonaramu wmetamuioB [A- u I[[Arpynn. | 3acaymmBaior 3apaHee
I'manozém. Kopyna. Pyoun. Candup. KprnomuT. | HOArOTOBICHHOE OJHUM W3 YYalIUXCS
l'uppokcun — amoMHMHHSA, €ro  MoONyueHue, | coodmenue Ha Ttemy «lIpuponnsie
CBOWCTBA W  MNPUMEHEHHE. AJIOMHUHUEBO- | MOAU(PUKAIIMK OKCHUJIA AIFOMUHUSY.
KanmueBble KBaclbl. AntoMuHO3. JlaGopaTtopHble | 3alMCHIBAIOT  YpaBHEHHS  pEaKIlHii,
onbIThL. 28. PacTBOpeHue alfOMUHUS B KHCIIOTaX | TTOKa3bIBAOIINX amM(pOTEPHOCTD
u aiesnoyax. 29. B3aumogeiictBue | rugpokcuaa ATIOMUHUSL.
TETParuIpoOKCOATIOMUHAT-HOHA ¢  WoHamu | PaccmarpuBator pUMEHEHNE
ATFOMHUHHUS TUAPOKCHIA ATFOMHUHUS. BBINONHSIOT
nabopaTopHbIe OTIBITHI c
COOIIOIEHUEM MpaBUI TEXHUKHA
0€30IacHOCTH, HaOJIIOal0T 51
OTHUCHIBAIOT uXx. 3anuchIBaOT
COOTBETCTBYIOIINE ypaBHEHUS
XUMHYECKUX PEaKIni
56- | Pemenuwe 3amau 1o | Pemenne 3amau mo Teme «Mertamiel TiaBHBIX | O6oOmaroTr w  cuctemarm3upyiot | 20, § 21
133 | teme «Metamibl A- | OATPYII cBelleHus 1o Teme «Metamnel A-
TPYII» TPYII», a TAKKE KOHKPETU3UPYIOT UX
NP PELICHUH 3a/1a4
57- | [IpakTuueckas padota [TpoBOAST XMMHUYECKUN SKCIIEPUMEHT
134 |9 «CBolicTBa o TeMe CATIOMUHUN» c
ATFOMUHUSI COOIOICHNEM  TIPaBWJI  TEXHHUKH




0€30IMacHOCTH. Ha6monator u
OIKUCHIBAIOT €ero. OUKCUPYIOT
pe3yJIbTaThl HaOJII0ICHUH,

3alMCBHIBAIOT YpPAaBHEHUS PEAKUUN U
GOopMyIUPYIOT BBIBOABI Ha OCHOBE
IIOJIYYECHHBIX JTaHHBIX

58- | KonTponsHas pabora
135 | 8 mo teme «MeTauisl
A-rpynm»
59- | O030p xumum d- | XpoMm, HaxXoXJAEHHE B MPHPOAC, CTPOCHUE | XapaKTCPU3YIOT XpoM no | § 22: pasgen 22.1
136 | s;meMeHTOB. XpoMm: | aTomMa, CTEIEHU OKHUCICHUS, (U3MYECKHE | | CAeAylleMy Iuiany: 1) cTpoeHue
XapaKTEPUCTUKA XUMHUYECKHE CBONCTBA, IPUMEHEHUE. | aTOMa; 2) CTEHEHU OKUCIEHUS; 3)
anemeHTa u mpocroro | [laccuBupoBanue KOHIIEHTPUPOBAHHBIMU | (PU3HUYECKUE CBOIICTBa; 4)
BELIECTBA CepHOM M a30THOM KHCIOTaMH, «UIAPCKON | HAXOXKICHUE B MIPUPO/IE; 5)
BOJKOM» XUMHUYECKHE CBOWCTBA; 6) MOJIyUYCHHE;
7) MIPUMEHEHUE. 3anuchIBaOT
COOTBETCTBYIOILIKE ypaBHEHUs
XUMHYECKUX PEaKIUi
60- | CoenuHenus xpoma Oxkcun xpoma(Il), pusuyeckue cBoiicTBa, | JlaloT  XapakTepucTuky  okcuaam | § 22: pazgen 22.2
61- npumenerne. Oxcun xpoma(lll), dusndeckue u | xpoma:  QuU3MUECKUE, XUMHUYECKHE
137- xumuueckue cBoiictBa. Oxcua  xpoma(VI), | cBoiicTBa U mpumeHeHune. OTMEYarOT
138 ¢dbuzmveckne u xumudyeckue cBoicTBa. CoyiM | UBMEHEHHE CBOWCTB OT OCHOBHBIX

xpoma(Ill). XpomoBas kucnora. JuxpomoBas
kuciora.  Xpomatel.  uxpomatel.  Comnu
xpoma(VI) CUJIbHBIE OKHUCIIUTEIH.
JlabopaTtopubie omnbiTel. 30. BsaumoneiicTBue
coneit xpoma(Ill) ¢ ammuakom u ménousto. 31.
Oxucnenue coennnenuit xpoma(lll) B menounoi

(okcun xpoma(ll)) x amdborepHbIM
(okeun xpoma(Ill)) m KucCIOTHBIM
(oxcun xpoma(VI)). [IpuBogsT
IIPUMEPBI KHUCIIOT XpOMa M HUX COJIEH.
3anuChIBalOT ypaBHEHUS IOJIyYCHHS
XPOMOBOM M JUXPOMOBOM KHCIIOTHI.

Cocrasistor CXeMY,
WJUTFOCTPUPYIOIYK0  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE CBOICTBa
COETMHEHU N Xpoma. [IpuBogsT
MPpUMEPHI OBP c y4acTUEM
COEIMHEHUN XpOMa, pPAaCCTABISIIOT B
HUX  KO3(p(PUIMEHTHI  CIOMOIIBIO
MeToJa  JJEeKTpPOHHOro  OasaHca.

BreimonHstoT 1a60paToOpHbBIE OMBITH C
COOIIOIEHUEM MIpaBUII TEXHUKHA




0€30IaCHOCTH, HAOJIIOIAIoT 51
OIMCHIBAIOT uX. 3anuChHIBAIOT
ypaBHeHI/ISI XUMHWYCCKUX peaKLII/I
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Meauko-
Onosornyeckoe
3HAYEHUE XpOoMa

Menuko-0noJIornuecKkoe 3HaYeHHE COCTUHEHUN
Xpoma

loToBaT  cooOmieHWsT HAa  TeMy
«MenuKoOHOIOTHYECKOe — 3HAYEeHHUE
Xpomay. 3acnylmuBaroT
HOATOTOBJICHHOE OJHUM M3 yYalluXCs
cooOuieHue, 00CyX/aroT "
JIONOJHSAIOT €r0

§ 22: paznen 22.3

140

Pemienne 3amau mo
TeMe «XpoM H €ro
COCJIUHECHHU S

Pemenue 3amady 1mo TeMe
COCTUHEHUI»

«XpoM Hu ero

O6o0maroT ¥ CUCTEMaTH3UPYIOT
CBEICHHS 10 Teme «XpoM U ero
COC/IMHCHUS, a TaKKe
KOHKPETH3UPYIOT HX [PH pCIICHUU
3aj1a4

§ 22: pazgen 22.1—
22.3

64-
141

[IpaxTnueckas padora
10 «CBoiicTBa
COCTMHEHHUI XpOMay

IIpoBogsaT XUMHWYECKUN
JKCIepUMEeHT 1o Teme «CBoiicTBa
COEMHEHUIN XpoMma» C COOII0IEHUEM
IpaBWJl  TEXHUKH  O€30IaCHOCTH.
HaGnromatloT M ONKMCHIBAIOT — €rO.
PUKCUPYIOT pe3yJIbTaThl
HaOJI01eHUH, 3aUChIBAIOT YPAaBHEHUS
peakuuil 1 GOpMYIHPYIOT BBIBOJBI Ha
OCHOBE IIOJIyYEHHBIX JAHHBIX

CoenuaeHus
Maprasiia

Crenenu okucienuss wMapraHga. Oxcua
rugpokcua Mmapranua(ll). Oxcunmapranuna(IV).
MaHraHaTsl. IIepmaHranaTsl. Manranos.
buonoruueckoe 3HaUEHUe Maprasua.
Jlabopatopubie  ombiThl.  34.  ITlomydenwue
ruapokcuaa mapranua(ll) u ero oxucnenue. 35.
OKHCIIUTENILHEIE CBOMCTBA OKCHIa
Mapranma(lV)

CocraBstoT CXemy
OKHUCITUTETbHOBOCCTAHOBUTEIBHBIX

CBOWCTBMAapraHia. CocraBisroT
o0o0maronryto Tabauny «CoenHeHHs
mapranua». [IpuBoasat npumepst OBP
C yyacTueM IlepMaHraHatra Kajaus (B
pa3HbIX cpenax), paccTaBISIOT
KOX(P(UIIMEHTHl ¢ MOMOIIBI0 METOoAa
ANIEKTPOHHOTO OanaHca. BIMONHSIOT

nabopaTopHbIC OIIBITHI c
COOIIOIEHUEM MpaBUI TEXHUKHA
0€301IaCHOCTH, HaOJIIOJAI0T 51
OIINCBIBAOT Hnux. 3aHI/ICI)IBaIOT
COOTBETCTBYIOIIHEC ypaBHCHHSI

XUMHYECKUX PeaKkIni

§ 23




67-

[TpakTuyeckas pabota

IIpoBOIAT XMMHUYECKUN 3KCIEPUMEHT

144 | 11 «llonmyuenue wu nmo Teme «llomydueHne u CBOWMCTBa
CBOWCTBA COCIMHEHUN COEIMHEHUI Maprasua» c
Maprasia coONIOZIeHHeM  MpaBWJI  TEXHHUKHU

0€301acHOCTH. Habnronaror u
ONUCHIBAIOT ero. PuKCHpYIOT
pe3yJIbTaThl HaOJII0ICHUH,
3alMCBHIBAIOT YpPAaBHEHUS PEAKUUN U
(GopMyIUpYIOT BBIBOABI Ha OCHOBE
MOJIYYEHHBIX JaHHBIX

68- | XKeneso: Kenezoconepxkamue MHUHEPAJIbL: MAPUT, | XapaKTEPU3YIOT KEIe30 no | § 24: paznen 24.1

145 | xapakTepucTHKa CUICPUT, MAarHeTuT, TeMaTUT, JHUMOHHUT. | CIeAyIolleMy IUIaHy: 1) cTpoeHue
3JIEeMEHTa U TMPOCTOro | DIEKTPOHHAs KoH(UTypanuspkene3a. | atoMa; 2) CTENCHW OKUCICHHS; 3)
BEILIECTBA Odusnyeckue M XUMHUYECKHE  CBOMCTBa. | U3NYECKUE CBOICTBA; 4)

[TaccuBupoBanue KOHLEHTPHUPOBAHHBIMH | HAX0XKJICHUE B npupoaes)
CEpPHOU U a30THOM KHUCIOTaMHU XUMHUYECKHE CBOWCTBA; 6) MOJIyUYCHHE;
7) MIPUMEHEHUE. 3anuchIBaOT
COOTBETCTBYIOLINE ypaBHEHUS
XUMHYECKUX PEaKIUi
69- | Coenunenus xxene3a | Okcup >xenesa(ll), duszuueckue u XxuMHUECKHE Jarot XapakTepucTUKy | § 24: paznen 24.2
146 cBoiictBa. Oxcupn xenesa(lll), ¢usnueckune u | puU3NUECKUX M XHMUYECKUX CBOWCTB
xumuueckue cpoiictBa. Oxcun sxenesa(ll, II), | okcumoB skeme3a, HUX MPUMEHEHUS.
¢uznueckne U XHMHUYECKHME  CBOICTBa. | 3allMCHIBAIOT YpaBHEHUS  pEaKIHil,
CoennHenus xeneza(Il). CoenvHeHHs | XapaKTEpU3YIOLIUE CBOICTBa
xene3a(lll). KauecrBennbie peakuuu Ha HOHBI | coenunenuit xeneza(ll) u xenesa(Ill).
Fe2+ u Fe3+ . ®epparsl. Jomennsie npouecchl. | CocTaBisAOT cxemy peakuum
JlabopaTopubie  ombIThl.  36.  [lomydyeHue | moMeHHOTO TIpoliecca. BBITONHSIOT
TMJIpoOKCUaAoB  xkene3a. 37. KauectBeHHas | mabopaTopHble OTIBITHI c
peakuuss Ha UWOH kenmeza Fe2+ 38. | coOnmrogeHreM  MpaBWJl  TEXHHUKHU
KauecTBeHHBIE peakiuu Ha NOH xkene3a Fe3+. 0€30macHOCTH, Ha0II0AaI0T "
OTHCHIBAIOT uX. 3anuchIBalOT
COOTBETCTBYIOILINE ypaBHEHUS
XUMHYECKUX PEaKIni

70- | Menauxo- Kenezo — OMOTEeHHBIT JJIEMEHT. loToBsT coobmienus Ha Temy | § 24: pazaen 24.3

147 | 6uonoruyeckoe Oepponopdupunsl. ['emornodbun. Muornobus. | «MeaukoOnosornyeckoe  3HauY€HHE
3HAUEHUE JKele3a utoxpomsl. Karanaza Kenesan. 3acnylmuBaroT

MOATOTOBJICHHOC OMHHUM M3 YYallIUXCA




71- | Pemenmne 3amad 1o | Pemenne 3amad mo Teme <« XKemeszo um ero | O6obmaor W cucTeMaTH3UpyioT | 24: pasmensl 24.1—
148 | teme «Keme3o u ero | coexMHEHU cBegeHuss mo rteme <«OKemxeso u ero | 24.3
COCJIMHECHHU S COCTMHEHUS», a TaKxKe
KOHKPETH3UPYIOT HX IMpU pPELICHUU
3a/1a4
72- | Ilpaktuueckas pabota [TpoBOAST XMMMUYECKUN SKCIIEPUMEHT
149 |12 «llonyuyenue wu nmo Teme «llomydeHne u CBOWCTBa
CBOWCTBA COCIMHEHUN COCIMHEHUH Keme3a» C COO0ICHUEM
Kelezay OpaBWJI  TEXHUKH  O€30IacHOCTH.
HabmionatoT ¥ ONUCHIBAIOT — €rO.
PUKCUPYIOT pe3yIbTaThl
HaOJI0/IEHUH, 3aMTUCHIBAIOT YPaBHEHUS
peakuuii 1 GOpMyIHPYIOT BBIBOJBI HA
OCHOBE MOJTyYEHHBIX JAHHBIX
73- | Mens: Menb, HaXO0KIEHUE B IIPUPOJE, CTPOCHUE aTOMa, | XapaKTEPU3YIOT MEIb no | § 25: paznen 25.1
150 | xapakrepucTuka CTENIEHU OKHCIICHUsI, PU3MUECKHE U XUMUYECKUE | CIeNyIolmeMy Iuiany: 1) crpoeHue
3JIEMEHTa U MpocToro | cBoiictsa. [IpuMenenue menu. Manaxut aToMa; 2) CTENeHH OKUCICHHS; 3)
BEILECTBA ¢duznueckue CBOMCTBA; 4)
HAXO0XJICHUE B IpUpOJIE; 5)
XUMHUYECKHE CBOMCTBA; 6) MOIyUYEHUE;
7) MIPUMEHEHUE. 3anuchIBalOT
COOTBETCTBYIOIINE ypaBHEHUS
XUMHUYECKUX peaKini
74- | CoenuHeHUs MEIN Oxcun menu(l). Cpennune comu menu(l). Oxcun | CpaBauBator okcua menu(l) m okcup | § 25: pa3nen
151 veau(Il). T'mapoxcun wmenu(Il). Coemunenus | meau(ll). CpaBHHBAIOT THUAPOKCUL
meau(Il). AxBakommiexkcsl menu(Il). Mennsbiit | meau(l) 51 ruapoxkcuamenu(1l).
KYIopoc. BoccranoBnenue coequHEeHUH | BBIMOMHAIOT 1a00paTOpHBIE OMBITHI C
menu(Il). Peaknum  xomriekcooOpa3oBaHHs | COONIOJACHHEM  TPaBUJI  TEXHHUKHU
meau(l) u mequ(Il). Jlabopatopusie onbIThL. 39. | 6e30MacHOCTH, HaOII0JaI0T u
OTtHomrenne Meau K JAcHcTBHIO KHCITOT. 40. | OMUCHIBAIOT HX. 3amuceEBaIoOT
[lonyuyenue rugpokcuaa ¥ aMMHUHOKOMILIEKCA | COOTBETCTBYIOIINE ypaBHEHUS
menu(Il). 41. PaspymeHue aMMHHOKOMIUIEKCA | XUMUYECKHUX PEaKIIUn
meau(Il). 42. OxwucnurtenbHBIE CHOCOOHOCTH
coemuHenuit  menu(Ill).  43.  Tlomydenue
ammuHokomrekca meau(l) u ero okucnenue
75- | Menuxo- Menps — OHOTEHHBIN DJIEMEHT lotoBar  coobmenuss Ha  Temy | § 25: pazmen 25.3
152 | 6uonoruveckoe «MenukoOHoJIoTHYeckoe  3HAuYCHUE

3HA4YCHHUEC MCIU

MEJTN». 3aciIyImmBarT




MNOATOTOBJICHHOC OJJHUM M3 yYaAIlIUXCA

COO0O0IIIeHHE, 00CyXaaroT u
JIOTIOJTHSIFOT €T0
76- | Pemenne 3amau 1o | Pemmenume 3amay mo Teme «Memp u  e€ | O6o0mawT M cHcTeMaTU3HupyroT | § 25: pazmensi 25.1
153 | temMe «Meogp U €€ | COEIUHEHUS cBeqeHnss no Tteme «Meap U eé
COCITUHEHUS COCITUHEHUS, a TaKKe
KOHKPETH3UPYIOT HX IMpU pPELICHUU
3aj1a4
77- | [IpakTuueckas pabota [TpoBOAST XMMHUYECKUN SKCIEPUMEHT
154 | 13 «CgoiicTBa Meau U no teme «CBOMCTBA Meau H €€
e€ coeIMHEeHU» COEIMHEHUI» C COONIOICHUEM MPaBUIT
TEeXHUKU Oe3omacHocTH. HabmomaroT
U omuchiBaloT ero. DOUKCHPYIOT
pe3yJIbTaThl HaOJIOJICHUH,
3alUCHIBAIOT YpPaBHEHHUS peakuuid u
(GOpMyIUPYIOT BBIBOABI Ha OCHOBE
MOJIYYEHHBIX JaHHBIX
78- | Cepebpo: Cepebpo, (hu3ndeckne U XUMHUYECKHAE CBOMCTBA. | XapaKTepPU3YIOT cepedpo no | § 25: paznen 25.4
155 | xapaktepucTHka Oxkcun cepebpa(l). Peakuuu | cnepyromemy nmiaHy: 1) cTpoeHue
3JeMEeHTa, TMPOCTOro | Komriekcoobpazoanusi  cepedpa(l). Hwutpar | atoma; 2) creneHu OKucCIEHUs; 3)
BEILIECTBA u | cepedpa — peaktuB Ha uMoHbl Cl — , Br—, | — . | ¢pusuueckue CBONCTBA; 4)
COCIMHEHU I [Ipumenenue cepedpa 1 €ro coeTUHEHUI HaxXO0XCHUE B IIPUPOJE; 5)
XUMHUYECKHE CBOWCTBA; 6) MOIyUYCHHE;
7) MIpUMEHEHUE. [IpoBoasT
KaueCTBeHHbIE peakiuu Ha uoHbl Cl —
,Br—, 1 -
79- | HuHk: [{uHk, HaXOXAEHHE B IPUPOJE, CTPOECHUE aTOMa, | XapaKTepU3yIOT IIUHK 1o § 26: paspen
156 | xapakrepucTHKa CTETEHU OKMCIIEHUS, PU3NYECKUE U XUMHUECKHE | cleAyroleMy IaHy: 1) cTpoeHue 26.126.2
JlieMeHTa, TmpocToro | cBoiicTBa. [Ipumenenne mnuHka. AmMdoTepHOCTh | aToma; 2) (u3udeckue CBOWCTBA; 3)
BeIeCTBa M | OKCHJa W THIPOKCHJIA [HWHKA. Peakiuu | HaXOoXJIeHUe B IPHUPOJIC; 4)
COeTUHEHU I KOMIUIEKCOOOpa3oBaHus IMHKA. JlabopaTopHble | XMMUUYECKHE CBOWMCTBA; 5) MOTyUYCHHE;
onbIThl. 44PacTBOpeHHE ITMHKA B KHCJIOTax H | 6) NIPUMEHEHHUE. Joka3pIBaroT
menouax. 45. OOpa3oBaHHe  THUAPOKCOM | aM(POTEPHOCTh OKCHAA U THUAPOKCUAA
aMMHUHOKOMITJIEKCA ITTHKA [UHKA. BBIMOMHAIOT J1ab0paTopHbBIE
OTIBITHI C COOTIOICHUEM
80- | Menwko- [uuk xak MukposnemeHT. KapGoanruzapassl. | [oTOBIAT  cooOmieHHs Ha  TemMy
157 | 6uonoruveckoe MeankoOnoIoTHYecKoe 3HaUCHUE IIHHK «MenukoOHoIoTH4YecKoe  3HAuYeHUE

3HA4YCHHEC ITMHKa

IUHKaY. 3acnylmuBaoT




IIOATOTOBJICHHOC OJHUM U3 yqaumxc;l
COO0O0IIIeHHE, 00CyXaaroT u
IIOIIOJIHSIOT €r0

81- | Pemenue 3amau mno | Pemenne 3amad mno Teme «lluHK u ero
158 | reme «llMHK ® e€ro | COCOAUHCHMS»
COCTTUHEHUS
82- | IlpakTnueckas pabora
159 | 14 «CpoiicTBa UMHKA
Y €r0 COCJMHECHUI
83- | Kourponbnas pabota
160 | 9 mo teme «MeTamisl
B-rpynm»
84- | [loBTOpenue u | [loBTopenue u 00001IEHHE 110 KYPCY XUMUHU
161 | o6oOmeHne o Kypcy
XUMHHU
85- KauectBennsle | KauecTBeHHBIC peakliy Ha KATHOHBI U AHHOHBI.
162 | peakiuu Ha | PeakTuB Ha onpenenéHHbIil HOH
HEOpPTaHUYECKUE
BCIICCTB
86- | IlpakTuueckas pabora
163 | 15 «Pemienue
IKCIIEPUMEHTAITBLHBIX
3aauw»
87- | [loBTOpenue u
89- | 0o6obmenue mo Kypcy
164 | HEOpraHUYECKOM
166 | xumun
91- | Urorosas
92- | koHTpoNbHaAs paboTa
167 | 10
168
93- | AHanu3 KOHTPOJIbHOM
94- | p6oTHI
169-

170




