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IUNIAHUPYEMBIE PE3YJbTATHI OCBOEHUS YYEBHOI'O TIPEJIMETA
JINYHOCTHBIE pe3ybTaThi
o Poccuiickas rpaxianckas waeHTHUHOCTD, MaTPHOTH3M, YBaXKEHHE K CBOEMY
Hapolly, TyBCTBA OTBETCTBEHHOCTH nepen PoquHol, roproctu cBoro Ponuny, npoiunoe u
HAaCTOsdIlee  MHOTOHALMOHANLHOTO Hapoja Poccuu, yBakeHwue rOCYIapCTBEHHBIX
CUMBOJIOB (repb, ¢uiar, rumH);
° T'PaX/1aHCKasl MO3ULMS KaK aKTUBHOTO M OTBETCTBEHHOI'O WieHA poccuiickoro
o011ecTBa, 0CO3HAIOMIETO CBOU KOHCTHTYLIHOHHBIE IIPaBa ¥ 00S3aHHOCTH, YBAXKAIOIETO
3aKOH H TPABOIIOPSIOK, TOTOBHOCTE K CIyX)eHHIo OTeuecTBy, ero 3alluTe;
® chOPMHUPOBAHHOCTE MUPOBO33peHHus, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHO PAKTHKH;

TOTOBHOCTb M CIIOCOOHOCTB K CaMOCTOATENbHOI, TBOPYECKOU U OTBETCTBEHHOU
NEeATe/IbHOCTH;
o TOJICPaHTHOE CO3HAHWE M TIOBE/ICHWE B MOJUKYIBTYPHOM MHpE, FOTOBHOCTD
CIIOCODHOCTB BECTH AWAJIOT C JAPYTHMHE JIOJIbMH, IOCTHIaTh B HEM B3aHMOIIOHMMAHHSI,
HaXOIWUTh OOLINE 1IeNTH U COTPYIHHYATE IS HX JIOCTHXKECHUS,
° HaBbIKH COTPYIHWYECTBA CO CBEPCTHHKAMH, JeTbMH MJIAIIero BO3pacTa,
B3POCITbIMH B 00pa3oBaTeIbHOIM, 00IIECTBEHHO-MOIE3HOMH, YueOHO -~MCCIIeOBATETHCKOIA,
MPOCKTHOU U IPYTUX BUJIAX JESTENbHOCTH;

o HPaBCTBEHHOE CO3HAHME H MOBEJIEHHE HA OCHOBE YCBOSHHUS OOLIEYETOBeYECKIX
LICHHOCTEH;
° TOTOBHOCTB U CIIOCOOHOCTB K 00Pa30BaHMIO, B TOM YHCIIe caMo00pa3oBaHHIO, HA

IIPOTSDKEHUW BCEH KM3HHU; CO3HATENIbHOE OTHOIIEHHE K HENPEephIBHOMY 00pa30BaHUIO
Kak yCJIOBHIO yCTENHON npodeccHonanbHoi 1 0611e CTBEeHHOH JeSITeNIbHOCTH;

@ ICTCTHIECKOS OTHOLICHWE K MHpY, BKIIOYAs 3CTETHKY ObITA, HAy4IHOTO M
TEXHHIECKOTO TBOPYECTBA, CIIOPTa, 00IIECTBEHHBIX OTHOLIEHHIA;
. MPUHATHE U peali3aliIo [ICHHOCTEH 310poBOro 1 6e301macHoro 06pasa Ku3HH,

NOTPEOHOCTH B (hH3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHAX CHOPTHBHO-
O3/I0POBHUTE/ILHOM  JIESITENBHOCTBIO, HENPUATHE BPEAHbIX MPHUBBIYEK: KypeHus,
YTOTPeOIeHHs AJIKOTOIsI, HAPKOTHKOB;

o OepexkHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHME K busnyeckomy m
TCHXONIOTMYECKOMY  370POBBIO, KaK COOCTBEHHOMY, Tak W IPYrHX IIONeH, yMeHHe
OKa3bIBaTh MEPBYIO TOMOILIb;

o OCO3HaHHBIH BBIOOP Oymywieit mpodeccuu;

o C(hOPMHMPOBAHHOCTE  HKONOrHYECKOTO MBIIUICHUs], TIOHUMAaHHUS  BIIMSHHUS
COLHMANILHO-SKOHOMHYECKHMX TPOLECCOB HAa COCTOSHHE NPUPOIHOW M COLHUAILHOIN
Cpe/ibl; IPHOOPETEHHE OIIBITA KONOTIO-HAMPABIEHHOMN JIeSTeIbHOCTH.
MertanpeaMeTHbie pe3yabTaThi

Pezynamusnoie ynusepcanvmvie yuebnuvie deiicmeus

OOyuarormiicst cMoyxer:

® CaMOCTOSTEJILHO OIIpeNCIATE LEeJIM H COCTaB/ISTh ITIaHBI, OCO3HaBas
NPHOPUTETHBIE U BTOPOCTEIEHHbIE 3a1a4u;
b CaMOCTOSTEIBHO OCYIICCTBIIATE, KOHTPOJIMPOBATh U KOPPEKTHPOBATH yqe6Hy}o

¥ BHEYUEOHYIO IeSTeNbHOCTE C y4ETOM NPeIBapHTEIEHOTO IUTAHUPOBAHUS;
. HCTIONB30BATE PA3IUYHBIC PECYPCHI UISl TOCTHKEHHS LETIeit;



° BBIOMPATE yCTICIIHbIE CTPATErHH B TPYAHBIX CUTYaIHAX;

losnasamenvuvie  yuebno-nozuyeckue VHUBEPCAbHblE  YuebHble  deticmeus
O6yuaromuiicss cMoxeT:

1)KIacCH(DULUPOBATE OOBEKTHI B COOTBETCTBHH C BEIOpaHHBIMH IIPH3HAKAMH;
2)CpaBHUBATh OOBEKTHI;

J)CUCTEMATHU3UPOBATE U 0000IaTh HHYOPMALIHIO;

4)onpeIeIsTh NPodIeMy U CIIOCOOBI e& peluenus;

J)BIIAJIETh HABBIKAMU aHaau3a;

0)BIaZIETh HaBBIKAMH I103HABATEILHOM, Y4eGHO-HCCIIEIOBATENLCKOH K POEKTHOH
JeATeNLHOCTH;

7)yMETb CaMOCTOSTENLHO OCYILECTBIIATE MOUCK METOJIOB PeILICHHS NPAKTUYECKUX 3a/1a4,
IPUMCHATE pasiHIHbIE METO/(bI IO3HAHMS ISl H3YYEHHs OKPYIKALOLLETO Mupa.

Iosnasamenvnvie yuebno-ungopmayuonnvie YHusepcaivruie yuebHoie Oetcmeus
Ob6yuaromuiicss cMOXKeT:

I)ucKaTth HeOOXOAUMbIE HCTOYHUKH HHQ)opMauHH;

2)CaMOCTOSITENIbHO M OTBETCTBEHHO OCYIIECTBIIAT MH(OPMAIIMOHHYIO JESTETBHOCTD, B
TOM HHCJIC, OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX MH(OPMALHH;

J)KPUTHYECKH OLEHMBATE M WHTEPHPETHPOBATH MH(OPMALIMIO, TIONyYaeMyio U3
Pa3IU4YHBIX HCTOYHHKOB;

4)UMETh CPOPMUPOBAHHEIEC HABBIKM PaGOTHI C Pa3IMYHBIMH TEKCTaMH;

JJUCTIONB30BATh  pasiMYHBIE BHABI  MOJEIHPOBAHHSA, CO3TAHMS coOCTBEeHHOM
uHboOpMaLUH.

Kommynuxamusnoie ynueepcansivie yuebnie deiicmaus

OOyuatormiics: cMOXerT:

1)BBICTYTIATh IIEPE]] Ay IUTOPHEIL;

2)BECTH JIMCKYCCHIO, JMAJIOT, HAXOAWTH MPUEMJIEMOE pelleHHe NPH HAJIMYUHU Pa3sHBIX

TOYEK 3PEHHS;

3)IPOyKTUBHO OOLIATECS M B3aMMONEHCTBOBATH C NapTHEPaMHU IO COBMECTHOM
JEeATEIbHOCTH;

4)y4nTHIBaTh MO3ULHK JAPYTOro (COBMECTHOE Lie/IeNoNaranue u IJIaHUPOBaHHUE OOLIUX
crnocoboB paboThl HAa OCHOBE NPOrHO3UPOBAHUS, KOHTPOJIb W KOPPEKLHs XOona u
PEe3YyJIbTATOB COBMECTHOM JIESITEIHOCTH );

5)o¢dexTHBHO paspemaTh KOHQIUKTHL.

IlIpenmeTHbIe pesyabpTaThi

Boinyckruk na yanybnénnom ypoene nayuumes:

"PACKpBIBATL Ha IpPHMEpaxX pollb XHMHU B (POPMUPOBAHMH COBPEMEHHOM Hay4YHOH
KapTHUHBI MUPa ¥ B IPAKTHUSCKOH NEATEIbHOCTH YeI0BEeKa, B3auMOCBS3h MEXy XUMHEH
U IpyT'MH €CT€CTBEHHBIMH HAYKAMHU;

-WLTIOCTPUPOBATH Ha MpUMEpPax CTAHOBIECHHE U SBOIOLMIO OPraHMYECKOH XUMHH Kak
HayKH Ha pasuYHbIX HCTOPUYECKHX Tarax eé pa3sBUTHS;

"YCTaHaBIMBATL  NPHYUHHO-CIICICTBCHHBIE CBA3M MEKIY CTPOCHHEM ATOMOB
XAMHYECKHX OIICMEHTOB M IEPHOAWYECKHM H3MEHEHHEM CBOMCTB XHMHYECKHX
SJIEMEHTOB M UX COEJIMHECHUH B COOTBETCTBHH C MONOKEHHEM XUMHUYECKUX HIEMEHTOR B
MePpUOAUYECKOU CHUCTEME;

-aHaN3MpOBaTh COCTAB, CTPOGHHME M CBOKMCTBA BEINECTB, MPUMEHSS MOJOKECHHUS
OCHOBHBIX XMMUYCCKUX TEOPHH: XUMIYECKOTO CTPOEHHS OPraHHYECKHX COETMHEHUIT A .
M. bytieposa, cTpoermst atoMa, XUMUYECKOI CBSI3H, SNEKTPOIIUTHYECKOW THCCOLMAITIN



KUCJIOT M OCHOBaHMH; YCTaHaBIMBAaTh IPUYMHHO-CIENCTBEHHEIE CBS3M MeXIy
CBOMCTBaMH BEIIECTBA U €0 COCTABOM U CTPOECHHEM;

“IIPAMCHATE NpaBUJia CUCTEMATHYECKOH MeX 1y HapOHOMN HOMEHKJIaTyphl Kak CpeacTsa
PasIMuCHHS] 1 UIECHTH(UKALMHA BELIECTB I10 X COCTaBy M CTPOEHHIO;

"COCTaBIIATE ~ MONIEKYJISIDHBIE M CTPYKTYpHBIE  (DOPMYJIbI HEOPraHUYeCKHX U
OPTaHImIeCKUX BEILICCTB KaK HOCHTENEH WH(OPMALUM O CTPOEHHH BEIIECTBA, €ro
CBOMCTBAX U NPHHAMIIEKHOCTH K OTIPENCIEHHOMY KJIacCy COEIMHEHMUIA;

-00BSACHATL TIPUPOLY M CHOCOOEI 00pa3soBaHUs XUMHYECKOH CBS3M: KOBANEHTHOI
(TOMSIPHOM, HemosApHOi), HOHHOI, METAJUINYECKOH, BONOPOMHOH — C IElbIo
OIpe/eNeHUs] XUMUIECKOH aKTHBHOCTH BEIECTB;

-XapaKTepU30BaTh (PU3MIECKHE CBOMCTBA HEOPTAHHMIECKHX H OpraHHYe€CKHX BEILECTB U
YCTaHaB/IMBATh 3aBUCHMOCTE (DU3HIECKUX CBOMCTB BELIECTB OT THIIA KPHUCTAIUTHYECKOMH
peInéTKy;

-XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHHUH XHMHYECKHUX CBOMNCTB IIPOCTHIX
BEILECTB, BONOPOAHBIX COCTMHEHHH, BBICIIMX OKCH/IOB U THPOKCH/IOB;

“IPUBO/IMTE  NPUMEPBl  XHMUYECKHX  PEaKIMH, pacKphIBAIOIHX XapaKTepHbIE
XMMUY€ECKHE CBOMCTBA HEOPraHHYECKUX U OPraHHYECKUX BEIIeCTB M3YYEHHBIX KJIACCOB
C LIENbIO UX UAEHTU(DUKAIMY U O0BICHEHHS 00/1aCTH IIPUMEHEHHUS;

~OTIPEACIIATL MEXaHU3M PEAKIHH B 3aBHUCHMOCTH OT YCJIOBMH IIPOBENEHHS peakuuu u
TIPOTHOSHPOBATE BOSMOMHOCTB MPOTCKAHMS XUMHYECKUX DPeakiuii Ha OCHOBE THIA
XUMHYECKOH CBS3M U aKTUBHOCTH PEAareHTOB;

"YCTaHaBIIMBATh 3aBUCHMOCTh PEAKIMOHHON CIOCOOHOCTH OPraHHYECKHX COETMHEHMM
OT XapakTepa B3aMMHOTO BIIUSHHS aTOMOB B MOJIEKYIaX C IIENBIO MPOTHO3UPOBAHMS
IPOAYKTOB PEeaKIIiHy;

"YCTaHAaBIIMBATe  3aBUCHMOCTh CKOPOCTH XHMHYECKOM peakuud |  CMelleHHs
XUMHYCCKOIO  paBHOBECHA OT pa3iMYHBIX (AaKTOPOB C  LENBIO OIIpe/ieIeHus
ONTHMAJBHBIX yCIOBUM MPOTEKAHMS XUMHUYECKUX MPOLIECCOB;

"YCTaHABINBATh TCHETUYECKYIO CBS3b MEXIy KIACCAMH HEOPraHHYeCKMX W
OpraHMYeCKUX BELIECTB JIJIi 00OCHOBAHUS NPUHLUMHAIBHON BO3MOXKHOCTH NOJTy YeHUS
HCOPraHWIECKNX M OPraHUYeCKUX COeAHHEHHUH 3aJaHHOTO COCTaBa M CTPOCHHMSE;
-O/I0MPATh PEareHThl, YCIOBUS U ONPENENSTh IIPOAYKTHI PEAKLHH, IMO3BOJIAIOINX
peanu30BaTe J1a0OpaTOpHbIE W MPOMBIIUIEHHLIE CHOCOBLI TOJIYYEHUS BaKHEHIIHX
HEOPraHHYeCKHX H OPTaHHYECKHX BEIIECTB;

"OUPENCIATE  XapakTep CPeAbl B pesynbTaTe TUAPONM3a HEOPraHWYECKHX U
OPTaHUYCCKUX BELIECTB W NMPUBOIUTH MPUMEPHI TMAPON3a BEIIECTB B IMOBCETHEBHOMN
KU3HM YeTIOBEKa, OMONOrnIeckux 0GMEHHBIX TIPOLEccax 1 [POMBIIIEHHOCTH;
-IPUBOAUTEL  TIPUMEPHI  OKHMCITHTENIbHO-BOCCTAHOBHTENBHBIX pPeakuuii B Ipupozne,
[IPOU3BO/ICTBEHHBIX MPOLECCaX U KU3HEAEATEIBHOCTH OPraHU3MOB;

-0DOCHOBEIBATD TIPAKTHYECKOE KCIIOb30BAHUE HEOPraHUYeCKUX W OpPraHHYecKux
BEIICCTB ¥ UX PEaKIUil B IPOMBILNITIEHHOCTH U GBITY;

-BBINIONHATE ~ XMMHYECKHH  OKCIIEDUMEHT [0  pACMO3HABAHUIO 1 IOy YEHHIO
HEOPTaHMYECKUX ¥ OPraHWYeCKHMX BELIECTB, OTHOCALIMXCA K PA3IMYHBIM KIaccam
COE/IMHCHUM, B COOTBETCTBHM C NPABWIAMH H NPUEMAMH Oe30MaCHOI paboTsl ¢
XUMHYCCKUMH BEIIECTBAMU U TaOOPaTOPHBEIM 000PYI0BaHHEM;

-IIPOBOJIUTh Pacu€Tbl HA OCHOBE XHUMHYECKHX Gopmyn u ypasHeHuii peaxkuuii:
HaXO0XJCHHE MOJIEKYNAPHON (POPMyYNIBI OPraHMYECKOTO BEILECTBA 0 €ro IUIOTHOCTH H
MAacCOBbIM JIO/ISIM 3JIEMEHTOB, BXONSIIUX B €0 COCTaB, WM MO MPOXYKTAM CrOpaHus;



Pacu€Thl MaccoBoil J10nm (Macchl) XHMHYECKOTo COCJIMHEHMS B CMECH; pacyéThl MACChI
(obbéMa, KonmuuecTBa BEIIECTBA) MPOJYKTOB PEAKIIHH, €CIIH OTHO U3 BELIECTB JJaHO B
M30BITKe (MMeeT IIPUMECH); PacyéThl MACCOBOM HITH 0OBEMHOM oM BBIXOZA MPOYKTA
PEAKLHMH OT TEOPETHYECKH BO3MOMKHOIO; pacdéThl TEIIOBOIO a(dexra peaxnuu;
pac4€Thl OOBEMHBIX OTHOMIEHHI T'a30B IIPH XHMHUYCCKHX PEeaKkUusX; pacy&Thl MacChl
(o6Béma, KoMuecTBa BEIIECTBA) POYKTA PEAKLHH, €CIIH OHO H3 BCIIIECTB 1aHO B BUJE
pacTBopa ¢ orpeeNeHHON MacCoBOH 10Nel pacTBOPEHHOTO BEIIIECTBA;

“MCIOJIb30BAaTE  METOJIbl HAYYHOTO IIO3HAHHS: aHalW3, CHHTES, MOJIETUPOBaHHE
XUMUIECKUX TIPOLECCOB U SABJICHUH — TIPH PEIEHHH YueOHO HCCIeN0BATEbCKIX 3a7a4
M0 H3Y4EHHUIO CBOKCTB, CIOCOOOB IOy YEHHUS U PACTIO3HABAHUST OpraHUYeCKUX BEIIECTB;
-BllaZieTh NpaBUiaMK 0e30MacHOro OGpalieHHs ¢ eKUMH, TOPIOYMMH U TOKCHYHBLIMHU
BCIIECTBAMH, CPEACTBAMHU OBITOBOM XMMHUH;

~OCYIIECTRIIATE MOUCK XUMHUYECKOH MH(OPMAL{K [0 Ha3BaHUSIM, UIEHTH(]UKAaTOpaM,
CTPYKTYPHBIM (DPOpPMyJIaM BEILECTB;

“KPUTHYICCKM  OLCHWBATD M HHTEPHIPETHPOBATH  XUMHYECKYIO uH(popMaIuIo,
COZIEpIKALLYIOCS B COOOILEHHSX CPEACTB MacCOBO HHpOpManuH, pecypcax UnTepHera,
Hay1HO-TIONYIAPHBIX CTaThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOMH KOPPEKTHOCTH B
LIe/IAX BBISBIEHHS OIIHOOYHBIX CY)KACHHH U (OPMHUPOBAHKS COOCTBEHHO TTO3UIIHH,
"YCTaHaBIIMBATb B3AaUMOCBA3M MeXy DaKTaMH U TeOpHeil, IPHYHHOMN 1 CleICTBHEM Ipu
aHau3e TPOOIEMHBIX CUTYalUit M 000CHOBAHIH NPUHUMAEMEBIX pEeLIeHHH Ha OCHOBE
XUMHYECKHUX 3HAHHH;

-MPEACTABIIATE Iy TH PEIIEHUS ITI00AIBHBIX MTPOOTIEM, CTOAIIUX Mepes YEJI0OBEYECTBOM, U
[ICPCTICKTUBHBIC HANpPABJICHHUS PA3BUTHS XHMMHYECKHX TEXHONOTHH, B TOM YHCIe
TEXHOIOTUH  COBPEMEHHBIX MaTepHaloB ¢ pasnMYHON  (YHKIHOHAIBHOCTHIO,
BO30OHOBJISIEMBIX HCTOYHHKOB ChIPHS, nepepaboTKU M yTHIM3ALME IIPOMBINIIEHHBIX H
OBITOBBIX OTXOJOB.

Buinycknux na yanybnénnom yposne NONYYUUM B03MOACHOCHb HAYYUMBCA:
-QOpPMYITHPOBaTh LENb HCCHEJOBAHMS, BBIIBHIATh U [IPOBEPSTE SKCIEPUMEHTAIBHO
THIIOTE3bl O XUMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTABA U CTPOEHUS, UX
CIIOCOOHOCTH BCTYIATh B XUMHYECKHE PeaKIliy, O XapaKTepe W NMPOLYKTaX pa3jIMYHbIX
XHUMHYECKUX peaKIyii;

-CaMOCTOSITEIIBHO ~ IITAHUPOBATE U MPOBOAUTH XHMHYECKUE 3KCIIEPUMEHTHI ¢
coOnroeHneM mpaBua  Ge30MacHol paboThl ¢ BemecTBaMH U J1abopaTopHBIM
obopynoBaHueM;

-MHTCPIPETUPOBATL JaHHBIE O COCTAaBE H CTPOSHHHM BEIIECTB, MOTY4YEHHBIE C TOMOIIBIO
COBPEMEHHBIX (PU3HUKO-XUMHYECKHX METOJIOB;

~ONHCHIBATL  COCTOSIHME 3/ICKTPOHA B arOMe Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUMECKHX TIPEACTABICHHH JUIsl OOBSCHEHHS PE3yJIbTaTOB CIIEKTPAIBHOIO AHAIM3A
BELLECTR;

-XapaKTEPU30BaTh POk  a30TOCOAEPXKAIMMX TeTEPOLUUKINYCCKHX COSAMHEHHH U
HYKJICUHOBBIX KHCJIOT KaK Ba)KHEHIIMX GHOJIOrHYECKH aKTHBHBIX BELIECTB;
-TIPOTHO3MPOBAaTh ~ BOSMOKHOCTb ~ MPOTEKAHHS  OKHCIUTENBHOBOCCTAHOBHTEIBHEIX
PEaKIuH, IeXKAIUX B OCHOBE IPHUPOAHBIX H POH3BOACTBEHHbIX IIPOLIECCOB.
Opranusanus npoekTHOl M yueGHO — MCCIEIOBATENbLCKO AeSTE/IbHOCTH: B
y4eOHbI Kypc BKmoueHsl 4 MuHH — npoekra 1o TteMmam: «HarypanesHbiit wu
CHHTCTHYECKHH Kay4qyk», «[IpuMeHeHHe cimpToBy, «lIpyMeHeHre MPUPOIHOTO raza B
AMypckoit obmacTiy, « OH3HOIOTHS U (apMAKOTOTHS (1o BBIGOPY yuyammxcs).



COIAEPKAHME KYPCA «XUMHS» 10 kiace

Tema 1. OcnoBHbIE TeopeTHUECKHE MONOKEHHST oprannYeckor xumuu (11gac)

Ilpenmer oprannueckoi Xxumun. MHoroo6pasue opranudeckux
coeuHenuid. OpraHudecKue BelleCcTBA. YIIEPOXHBIA CKeyer MOJIEKY]l OpraHH4eCcKHX
BELIECTB. VYIIEPOA-yIIepojiHble CBsi3H. COEIMHEHHsS HACHIIEHHbIE W HEHaCbILLEHHEIE.
KparHble cBA3su. ANMKIHYecKre U MUKIHYECKHE COSTHHEHHS. Monekynbl ¢ pa3BeTBIEHHBIM
" Hepa3BeTBIEHHBIM YIJIEPOLHBIM CKEJIETOM. OyHKIMOHATIBHbIE IPYTIIEL
MoHrodyHKIHOHANBHBIE, TONMMBYHKIHOHATBHbIE H reTepo(yHKIHOHATBHBIE COSIUHEHMS.
Teopus cTpoeHnst opranuueckux coemuuenuii A. M. Bytneposa. Uzomepsi.

XumMu4ecKHe CBSI3H B MOJIEKyJax OpraHu4YecKux coeguHeHMil. [uGpuamsanus
opbuTanei. m-cBsi3b, G-CBA3b. [TepBUYHEIH, BTOPHYHEIN, TPETHIHBIH 1 YETBEPTUYHBIN aToM
yriepona. JlnvHa cBs3u.

OGuine mpencraBieHus o peaKIHOHHOI CHOCOGHOCTH OPraHHYeCKHX COeIHHEHMH.
Ilonstve 0 MexaHmsMe peakiyiu. OnemeHTapHbiif aktT. ITpocTsie W CIOXKHBIC peaKIHH.
Ilepexonnoe cocrosuue. ToMomutaueckuii u TETEPOIMTHYECKHI CrIOCOOBI pa3phiBa CBSI3H.
Panuxansr. Hykneoduist u anexrpoduisi. CyOctparsl. PeareHtsr. ONEKTPOHOIOHOPHBIE U
ICKTPOHOAKIIENTOPHBIC 3aMecTuTend. WHAyKTMBHBIA d(pdekr. MesomepHsiii abdexr.
Conpsoxénnas cucrema. Knaccuduxarms peakuuii B OpraHMu4eckod XUMHH: 110 pesynbrary
(Peakuuy 3aMelLeHHns], IPUCOETMHEHNUS, OTIIETICHHS ); [0 M3MEHEHHIO XHMUYECKOH TPHPOIBI
OpraHECKOTo BEIIECTBA B XON€ PeaKWH (THAPHPOBAHKE, NETHIPHPOBAHME, THpaTaius,
Jeru/ipaTanus, rajJloreHUpOBaHueE, JIeTaJIOTeHUPOBAHHE, THJIPOrajloTeHUPOBaHHE,
ACTHAPOTaNoOreHUPOBaHKE, TUPONH3). Peakius 3mekTpodHUIBHOrO 3aMelneHus. Peakrus
HYKJICOQHUILHOTO  3aMelleHus. Peakiuu  pasmKaibHOro npucoenuHeHus. Peaxiuu
SNIEKTPOGHUIBHOTO TIPHCOENNHEHUS. Peakiyn HYKJIEO(QHIIBHOTO MIPUCOEIUHEHHS.

HAemoncmpayuu. Konnekiyy opraHuYeCKHX BEIIECTB | MaTepHaJiOB U U3/ICJIHIH U3 HUX.
Mopnenu Mosekyn opraHH4YecKIX CoequHEHHIA.

Ilpakmuueckue pabomer. 1. Koncrpynposanue IMApOCTePXKHEBBIX MOeNeil MoeKy
OPTaHHIECKHX COeNMHEHUH. 2. OnperieneHre BOIOPOLa, YIIEpoaa U XIIopa B OpraHUYeCKHX
COCIUHEHHSIX.

Tema 2. Yrnesonopoasi (31 yac)

Aaxanbl. Obmas GopMmyna M romMonordyeckuii pAn ankaHoB. KauecTBeHHBIH u
KOJIMYECTBEHHbIH COCTAaB MOJIEKYJT aJIKaHOB. MexayHapogHast HOMEHKJIaTypa OpraHHYecKuX
CoejMHeHnH. V3oMepusi W HOMEHKnarypa ankaHOB. (DHU3MUecKHe CBONHCTBA aJIKaHOB.
XHUMHYeCKHe CBOHCTBA alkaHOB. XUMHUYECKHe PeakIiH ¢ Y4aCTHEM aJIKaHOB, NMPOTEKArOL{1e
10 MEXaHU3My pajvKajlbHOIO 3aMCIICHUs: TalOreHUPOBAHHE, HHUTPOBAHHE (peaxius
Konosanosa), neruapuposanue. M3omepusanus  ankanos. Kpekunr. Karamutuueckoe
OKHCJICHHE W ropeHue ankaHoB. Konsepcus merana. CuHTe3-ra3. YacTHuHOE OKHC/ICHHe
meTaHa. llomydenue ankaHoB: peakuus Biopia, JleKapOOKCUIHMpPOBaHHe COMel YKCYCHOM
Kucnotel, peakuuss KomwsOe. IlpumeHeHue anxaHoB. MexyHapoaHele KOABI THIIEBBIX
00aBOK.

Askenpl. OOmas ¢opMyna, roMoioruyeckuii pSil ¥ HOMEHKJIATypa ajKeHOB. sp2-
I'nbpunusanms opburaseii aromoB yrmepona. CrpyKTypHast ¥ IpoCTpaHCTBEHHAsI HU30Mepus
alkeHOB. DHU3HYECKHE CBOWCTBA AJKEHOB. XUMHYECKHe CBOMCTBA AQJIKEHOB: peaKIuH,
[IpOTEKAlOIIHE 10 MEXaHU3MY JIEKTPO(QUIIBHOTO NPUCOSTUHEHHS (raporanioreHMpoBaHue,
TajloreHNPOBAHKE, FHApaTalis, THAPUpoOBaHue, feruapupoBanue). [Ipasuno MapkosH#KoBa.
Kap6okaruon. KauecTBennas peakums Ha JBOWHYIO CB3b (peakuust Barmepa).



[Momumepusanus  ankeHos. Monomep, nonumep, OJIEMEHTApHOE 3BEHO, CTENeHb
nonumepnsanuy. OKUCIIEHUEe alKeHOB. Bakep-npouecc. ITpompimieHnsie 1 naboparopHbie
CIIOCOOBI oy ueHust ankenos. [Ipasuio 3aiinesa. [IprMeHenue ajikenos.

Aaxanuenbl. OOmas QopMyia ajikaIHeHOB. M3onupoBaHHbIe, CONpsKEHHBIE M
KYMYJIIUpOBaHHBIe JOueHbL. [Jlenokannsamus cBsa3u. POuU3MYECKHe CRONWCTBA AJIKaJIUCHOB.
XuMHUYecKHe  CBOMCTBA  aJIKA/IUEHOB: PeaKUMKl  MpUCOeNHHEHHA  (THAPUPOBAHHE,
FaJlOTeHUPOBAaHKC) M  MONUMEpPH3alMd. Pe30HAHCHBIH rubpug. Harypanbhbii  w
CUHTETHYECKHE KayqyKu. Bynkanusanus. Ilomydyenne ¥ npUMeHeHHe alKaIieHOB. Peakuus
Jlebenena.

Ankuael. O6mast (opMynra W TOMONOrHYECKHi psn  ankuHoB. M3omepus u
HOMCHKJIaTypa allkMHOB, sp-I'mOpuausanms opOuraneii aromos yriepona. duznueckue
CBOHCTBA aNKMHOB. XHMHYECKME CBOWCTBA AJIKHHOB: peaKkuuu  3IeKTPO(YHIBHOIO
NPUCOEIUHEHHS (TalOTeHUPOBaHKe, THAPOTAIOreHHPOBAHHE, TUJpaTanys, TuIpHPOBaHHUE).
[TpaBuno Snbrexora. Anerunenuast. JluMepusanus u TpuMepu3anus auetunena. OKucieHue
AJIKHHOB IICPMaHraHaTOM KaJlvs B Pa3sH4YHbIX ycnoBusx. [TonyueHue u mpuMeHeH e aIKHHOB.

uxaoankanbl. O6was Gopmyna U roMonoruyeckuii psan nukinoankaHos. M3omepus u
HOMEHKJIaTypa LNKJI0a1KaHOB. DHU3MYeCKHe CBONCTBA IMKIOAIKAHOB. XMMHYeCKHe CBOMCTRA
HHMKIOAIKAHOB: peaKUWH MPHUCOCAMHEHHS K MalblM LMKIAM, PeakIWd 3aMelleHHs
HOPMAJIbHBIX  IIMKIIOB, ~PEAKUMH TUAPHPOBAHHA W  J€TrMAPHPOBAHUS. Ionyuenue
HHUKIOAJIKaHOB U3 NUTAIOTeHANIKaHOB. MenuKoOHOIornueckoe 3HaueH|e [MKII0AIKAHOR,

Apensl. Kputepuu apomaruunocTw. ApoMaTHYeCKuii CeKcTeT. IIpaBuno Xrokkens.
O61uas popmyna 1 TOMOIOTHUECKHUIA PSiT APEHOB. Opmo-, napa-, memaxcunonst. ®uznueckue
CBOWCTBA O€H3051a W €ro romonoros. Peakiuu SJIEKTPOMUIIBHOTO 3aMelleHus GeHzona
(rajoreHMpoBaHNe, HATPOBAHHE, ankunuposanue). n-Komiuteke, o-komrmiexkc. Peakmmn
NPUCOEIMHEHUS apeHOB. XMMUYECKHE CBOMCTBA rOMOJIOTOB OEH30IA. OpuenranTsl nepBoro
1 BTOPOro pona. KoHIeHCHpOBaHHbIC U HEKOHIEHCHPOBAHHBIE apOMaTHYECKHE COENMHEHHUs.
[onyuenue 1 nnpuMeHeHne apeHOB.

Ipupoaubie HCcTOYHHKH yriresogopoaos. Ilpuponnsiii ras. Hedrs. IlepepabGorka
He(QTH. JleToHaNMOHHAS CTOMKOCTh Gen3uHa. OKTAaHOBOE YHCIIO. Pudopmunr. ITpumenenue
HedrenponykToB. Buusl TBEpIOrO TOMIMEA.

Tajiorensameménnbie yrieBoaopoabl.
Obmas xapakrepucTuka. OU3HYECKHE CBOMCTBA. XHUMHMUECKHe CROMCTBA raJloreHalIkaHOB
(peakuun 3ameleHusT u oTwieruieHus ). XMMHYECKHE CBOMCTBA TaJOTeHAIKEHOB (peakuun
TIPHCOCMHEHIS, 3aMCLICHNUS, NoNMMepusanuy). B3anmMHoe BiusiHUE aTOMOB B MONEKynax
TaNoreH3aMeIleHHbIX  yriaeBogoponos. Ilpoxykrsl momumepusariu rajoreH3aMenEHHBIX
YIICBOLOPO/IOB: MOTMBUHHUIIXIIOPH/L, XIOPOIPEHOBbIH KaydyK, OMATETPadTOPITUIIEH.

Jlabopamopnsie onvimot. 1. Tloctpoenue Mozeneit MoJIeKyn ajikaHoB. 2. [Toctpoenne
MOZIeneH MoneKyln ankeHoB. 3. CpaBHEHHE CIOCOGHOCTH K OKHCIICHHIO ATKAHOB H AJIKeHOB., 4.
Cpasrenne cnocoGHOCTH K GPOMUPOBAHHIO IPU OOBIYHBIX YCIOBHSAX aIKAHOB U QJIKEHOB. 5.
JlelicTBre nepMaHraHara Kajms Ha GeH30M1 H TONYOLL.

Ilpakmuueckasn paboma. 3. TTonyueHue STHIIEHA U ONBITHI C HHM.

Tema 3. Kucnopoaconep:xamue opranndeckue coeTHHeHHs (21 gac)

Cmuprer. Cocras crmpros. Knaccuduxarms u HOMCHKIaTypa CIUpToB. Pu3nueckue
CBOHCTBA CIMPTOB. MeKMOJEKY/ISpHbIE BOIOPONHBIE CBA3M M MX BIMSHHE HA Gusnueckue
CBOHCTBA CIUPTOB. XUMHYECKHE CBONCTBA: B3aUMOZEHCTBHE CO IIeTOTHBIMHY MeTalllIlaMH, ¢
FAIIOrCHOBOOPONIaMH, BHY TPH- M MEKMOJICKYIIPHAs! JIeTHAPATALHS, PEaKIUs STepUDUKALIH,
OKHCJIeHHe. [IpocTble M CIOXHBIE  3(UPHL Homenknarypa mpocteix  3¢upos.



KomIutekcooGpasoBanye MHOroaToMHbIX ciipToB. KadecTBenHas peaKkus Ha MHOTOaTOMHEIE
cnupthl. [lonyuenune u npuMeHeHue CoupTOB.

@enoanl. Knaccuduxarms u Homenknarypa henonos. Ousnyeckne cBOMCTBA ¢denomna.
B3auMHOe BiiMsiHME aTOMOB B MOJieKysle (heHoma. XuMHYecKIe CBOHCTRa (B3aumoneiicTBHE CO

MEIOYHBIMA META/IAMH U CO LIIeII04aMu, GPOMUPOBAHHE, HATPOBAHHE,  OKHMCJICHHE,
raapuposanue). OOpa3zoBaHHE KOMILIEKCHBIX
coenuHenui ¢ xnopunom sxenesa(lll) — kadectBenHas peakius Ha (EHONEL CpaBHenue

XUMHYECKUX CBOMCTB OJHOATOMHBIX CIUPTOB | (erona. [Tomydenne u npuMeHeHUe (beHooB.
bakTepununas akTHBHOCTH (heHoJIOB.

Anberuibl M KeToHbl. KapOoHWIBHEIE COETUHEHMUS. Homenknatypa u uzomepus
allbAIETH/IOB U KETOHOB. PDH3MYECKHEe CBOWCTBA allbJErHIOB H KETOHOB. DNEeKTPOHHOE |
IPOCTPAHCTBEHHOE CTPOEHHE KapOOHWIbHOH rpymmbl. CTpOeHHe MONEKYN aibIerwyios.
XUMHYECKHE CBOMCTBA: peakuud HYKICO(PHIBHOIO NPUCOEAMHEHUs  (TWapaTanus,
TIPUCOCTIMHEHNE K  albICTUAAM CHOHPTOB, TUAPOCYIb()HTa HATPHs, UHAHOBOXOPOLA),
BOCCTAaHOBNICHHE albJCTHIOB M KETOHOB, OKHCJIEHWE aJbJCTHIOB, NOTMMEpU3aLdsi W
nonukonaencanus. Ilomyaneramu. Anerann. KadecTBeHHble peakuuu Ha albAETHIBL C
rugpokcuoM meru(ll), ¢ aMmuavHbIM pacTBOpOoM okcHza cepebpa, ¢ (pyKCHHCEPHHUCTOI
kucyoroi. Tlomyuenuwe anbierunoB u KeToHOB. IIpHMeHEHHE abIEIHMIOB W KETOHOB.
AHTHCENTHYECKOE JIeiicTBHE POPMAITbIErHIA.

KapbonoBrbie kucnorbl. CrpoeHne MoseKyn KapGOHOBBIX KHCIOT. DNeKTpOHHOE H
POCTPAHCTBEHHOE CTPOEHHE KapOOKCHIBHOW rpynmbl. [omomormueckue psigsl u obIIde
¢opmyibl KapOOHOBBIX KUCIOT. DPHU3UYECKHe CBOKCTBA KapOOHOBBIX KHCIIOT. XUMHUYECKHe
CBOHCTBA MpEIENBHBIX ONHOOCHOBHBIX KHCJIOT: PEaKIUH HYKIIEO(DUIBHOTO 3aMelleHHMs,
KHCIOTHbIE CBOHCTBA. Mexanusm peakuun stepuduxanuu. CHIa rajgoreH3aMemEHHbIX
KapOOHOBBIX KHCIOT. OCOGEHHOCTh XMMHYECKHMX CROMCTB MYPaBBHHOH  KHCIIOTEL.
OCOGeHHOCTH ~ XMMMYECKHX CBOMCTB  IIpefeNbHBIX JABYXOCHOBHBIX, HeTpe/IeIbHBIX
OIHOOCHOBHBIX, APOMAaTHYECKMX KapOOHOBBIX KHCIOT. [lomydenwe KapGOHOBBIX KHCIOT.
BaxkHelmme npencTaBUTeNd KapOOHOBBIX KHCIIOT: MypaBbUHasA, YKCYCHass W OeH30MHas.
Menuko-0uronoruyeckoe 3Ha4EHHE M IPUMEHEHHE KAPGOHOBBIX KHCIIOT.

DyHKUHOHA/IbHbIE TNPOH3BOAHBIE KAPGOHOBBIX KHCIOT. CIOKHBIE 3¢upEI.
l'anorenanrunpunsl. AMHIBL. AHTHAPUIEL. Tuosupsr. Ilomyuenue xnopaHruapuuoB.
PeakiuonHas cnoco6HOCTh  ()YHKUMOHANBHBIX  IPOM3BOIHBIX KapOOHOBBIX  KHCIIOT.
Kucmotnpiit ruaponns cnoxubix a3¢upos. 1lenounoii TMJIPOJIM3 CIHOXHBIX 3()HPOB —
OmbUIeHUe. [IpUMEeHeHHe W MeTHMKOGHONOIHYECKOe 3HAYCHHE MPOM3BOIHBIX KapOOHORBBIX
KHCJIOT.

Hemoncmpayuu.  Peakuysi  MW300pONMIOBOTO COHpTa € XJIOPOBOAOPOIOM.
[lapocTepxHeBble MOIENU MOEKYN aabIETHIOB M KETOHOB. Ob6pasopanune Guypera npu
Pa3I0KEHUU MOYEBHHEI.

Jlabopamopusie onvimui. 6. Iloctpoenue moneneii MOJICKYJI M30MEPHBIX CHHPTOB. 7.
PacTBOpMMOCTH pa3Hbix criupToB B Bojie. 8. OKucieHue npomnaxosia-1
u mponadona-2. 9. Peakuus HykneoHIBHOro 3amernenus crupra. 10. OkucieHHe crHpTa
juxpomarom kamus. 11. Homodopmuas peakims. 12. BzammoneiicTsie MHOTOaTOMHBIX
cnuptoB ¢ runapokcunom mMeau(Il). 13. O6HapyxeHne mmkonsHOrO dhparMenTa B IIULEPHHE.
14. PacTBOPUMOCTH M KUCIIOTHO-OCHSBHEIE CBOMCTBA ¢enona. 15. Bpomuposanwue denona. 16.
Oxucnenne denonos. 17. KauectsenHas peakuus Ha (penoner. 18. Peaknust «cepebpsHoro
3epKaiay. 115

Oxnucnenne  ampierugoB  ruppokcuaoMm  memu(ID).  20. JlucriponopuronupoBanue



opmanberuna. 21. KauectBennas peakius na aNIbJIETH/IbI ¢ (DYKCHHCEPHHUCTOH KHCIIOTOI.
22. Honodopmuas peaknus Ha aueton. 23. Iocrpoenne mozeneii momekyr H30MEPHEIX
KapOOHOBBIX KHCJIOT M CIIOXKHBIX 3¢upos. 24. CpaBHeHHe DPACTBOPHMOCTH KapOOHOBEIX
KHCIIOT U WX cojied B Bome. 25. KHcioTHBIE CBOMCTBA YKCYCHOM KHUCHOTBL. 26. Peaxius
sTepudukanuy. 27. OGHapyKeHHe YKCYCHON KHUCIOTHI (kauecTBeHHAs peakLHs Ha areTar-
uoH). 28. CpaBHEHHE CMOCOOHOCTH K OKMCIIEHUIO MypaBbHHOH, IIABENEBOH H YKCYCHOM
kucnor.  29. KadecTBeHHas peaknusi Ha mapesieByro  kucuory. 30. Tmaponus
aumetiipopmamuia. 31. Tuaponus MoweBurbl. 32. OCHSBHEIC CBOMCTBa MOYEBMHEBL 33.
Je3amunupoBanme MmoyeBunsl, 34. I" HJIPOJIA3 ITUIIAIIETATA.

Ilpaxkmuueckue paéomui. 4. Petuenue IKCIEPUMEHTANIBHBIX 3a1a4 1o Teme ««CrupThL.
@enonel. Anpaeruasl. KetoHsm. 5. [Monyuyenue ykcycHoit KHCIIOTHI 1 HU3ydEeHHE €€ CBOICTB.

Tema 4. Azoroconepixamue opraHHYecKne coeTHHEHMs. I'erepodynxunonaabupie

coeannenus (17 gacos)

Amunbl. Obmmas popmyna aMuHOB. Homenkiarypa amunos. Ilepsudnsie, Bropudmsie,
TPeTHYHbIE aMUHBI. DH3WYECKHE M XUMHYECKHE CBOWCTBA AMMHOB. AHMWIHH. OcHsiBHEIE
CBOHCTBA aMMHOB. CHUjla aMHHOB M HHTPOCOEIHHEHHA, HykneopuinbHele cBoiicTBa aMUHOB.
Hesamunuposanue. Peakunss GpoMMpOBaHHS —aHMITHHA. Peakuus  snekrpoduasrOoro
3aMEIICHUA 10 apoMaTudecKoMy Kouibily. Peakuust ropennst amunos. OKHC/ICHHE AHUITHHA
ITony4yenue amunoB. Peakims 3uHuHa. Ilpumenenre U Menuko-GHONOTHYECKOE 3HAYCHHE
amMuHOB. buorenusie amusbLIeTepoONHKIHYECKHe CcOeTHHEHUSI. Kap6omuknudeckue wu
TETCPOLMKIMYCCKHe coennHenus. Kucnopoacoaepikaiime reTeponuKinyeckye CoeTHHEeHus.
AsoTconepxalne reTepoudkibl. OU3MYECKHe U XUMHYECKHe CBOMCTBA MNHMPHUAUHA W
nuppona. Obluas XapaKTepHCTHKA TIeTePOLMKIMYECKMX COEIMHEHMH o IByMs U Oojee
rerepoaromMamu. [lupumuaun. [Typun. [Ipumenenune FETEPOLMKIIMYECKUX COEIUHEHUIA.

I'eTepodynkunonannupie COe/IMHEHHS. IIpuHumITEL HOMEHKJIATyPBI
reTepoQyHKIHOHATBHBIX COEIUHEHHH. AMHHOCIIUPTEL INunpoxcrkeToHbI u
TUAPOKCHAIBACTHBL. AMHHOKUCIOTHL. [TIpOTeHHOreHHbIE aMHHOKHCIOTE!, DeHOTOKHCTOTEL.
[ MAPOKCUKUCIOTBI W  OKCOKHCIIOTHI. AcummeTpudeckuil  atom yriepoga. Omntuyeckas
u3oMepus. JHaHTHOMepbl. [lpoeximn ®umepa. [Ipumenenue reTepo(yHKIUOHATBHBIX
COE€IMHEHUH.

Hemoncmpayuu. PactBopuMoCTb U OCHSIBHBIE CBOICTBA nupuuHa. KoMmiekcoobpasoBanue
MUPHIUHA.

Jabopamopnuie onstmot. 35. PacTBOPHMOCTD M KUCIOTHO-OCHSBHEIE CBOHCTBA aHUJIHHA. 36.
Oxucnenue annmuna. 37. BpoMupoBanue aHUIHHA.

Tema S. Xumust npupogusix coexnnennii (22 qaca)

Kuppl. OOmas xapakrepuctnka >kupoB. Jlumuusl KHCIOTHELR COCTaB  HPOB.
llonvHeHaChINICHHbIE ¥ HACHILCHHBIE XHUPHBIE KHCTOTh. OH3MYECKHe CRONCTEA YKHPOB.
PacTutensHble ¥ JKHBOTHBIE IKHPBL. JlunonporennHsl. XWUMHYECKHe CBOMCTBa YKHUPOB.
I'maponus u omeinende xupoB. IIpumenenue KupoB. Cdunromuenunsl. JKunkoctHo-
MO3au'iHast MOZIENTb CTPOCHHS OMOIOrHIECKUX MeMOPaH.

YraeBoawl. O6mas ¢opmyna yrieBonos. Knaccudukanus yrnesonos. bruononumepsr.
Mowrocaxapunpl.  I'moxosa, ¢pykroza, prGosa, ne3okcnpubosa.  Crepeousomepust
MoHocaxapunoB. @opmynel Oumepa. O6pa3oBaHHe LHUKIHUCCKHX bopm mMoHOCaXapumOB.
@opmynel Xeyopca. XuMUYecKue CBoMCTRA MOHOCAXapuzIoB (KOMILIeKCOOOpa3oBaHue ¢
nonamu Mmezu(Il), obpasoBanue CIOKHBIX SPUPOB, BOCCTAHOBIICHHE JI0 MHOTI'OATOMHBIX
CIHMPTOB, OKHCIICHHE N10 KHCIIOT, OKHMCICHHE MOHOCAXapuJIOB ¢ NeCTPYKIHeil YITIEPOIHOM
Lend, oOpaszoBaHue rMUKO3u0B). AT® u AJ[®. bpoxenue (cnuprosoe, MomouHOKHCIOE,



MacisiHokucnoe). [IlpeBpamienus rmmokossl B OpraHmsMe (ITMHMKOJNU3, [IIMKOTeHes,
MeHTo30(GochaTHEI  myTh). [Ipumenenne wmounocaxapumos. O6mas XapaKTepUCTHKA
Aucaxapuios. CTpoeHue qucaxapHios. ALeTarm. Dmxosunnste cesizu. Caxaposa. Mazsmosa.
Jlakmosa. BoccranaBnupaoomue u HEBOCCTAHAB/IMBAIOIIME JMCAaXapuabl. | uaposnus
Aucaxapunos. OOmias xXapakTepucTHKa loimicaxapunoB. Ilonu-D-  mmokonupanossr.
Tomononmucaxapuasl. AMUI03a. AMUJOIEKTHH. Kpaxman. [ukoren. Lemmomnosa. I'upponus
nonrcaxapunos. Jlexctpun. CIoxHbIE 3(UPHI LEIITION03HI ¢ YKCYCHOH H a30THOM KHCJIOTaMH.
KadecTBenHsle peakium Ha Kpaxmai u LEJLII0NO03Y.

AmuHokHcHoTEL  Obmas XapaKTepUCTHKAa aMHHOKHCIOT. Buosnoruueckoe 3mpayenwe a-
AMUHOKHCTIOT. He3ameHHMbBle M  3aMeHHMblE AMHHOKHUCIIOTEL AMHMHOKHCIIOTE  KaK
aM(OTepHble OpPraHUYeCcKHe COeAHNHEHNs. XHUMIHIecKHe CBOMCTRA aMHUHOKHCIIOT (peakumu ¢
KHCJIOTaMH M WIeJI0YaMM,  peakuMH  9TepuDUKALHM W J€3aMUHUPOBAHUS,
IeKapOOKCHIIMPOBAHUE U TpaHcaMuHMpoBaHue). KauecTBeHHas peakmus HA AMHHOKHCIOTEL
Peaxium amunoKnCIIOT, 06y CIOBICHHBIE HOTOTHHTEBHEIMY (GyHKUMOHANBHBIMU TpyTITAMH.
Hentunnas (amumnHas) cBszb. OCHOBHbBIE AMHMHOKHCIIOTHI, oOpa3yromue Oenku. Crocodul
[I0JTyHeHHs aMUHOKUCIIOT. IIpumenenne amusokucnor. Kanpow.

beakn. bBenku kak npupommbie OuomonmmuMeps!  (osMnenTUIE). Crpykrypa 6enxoBoii
Monekynbl. CBoiicTsa GenkoB. [7106yspHsie 1 Gubpunnsapusie 6enxn. KucnoTHo-ocHSBHbIE
CBOMCTBa OesikoB. Jlenarypamms. Penarypauus. T naponus 6enkoB. LBeTHbIe peakinm 6eIKoB
(GuypeTtoBasi, KcaHTONpOTEHHOBAs, peakuus Domst). buonormueckue GyHKIUH GeNKOB.
IIpumenenne Genkos.

Hyxitennosrble kuen0Tsl. Ponb HYKIEMHOBBIX KHCIOT B KU3HENESTENbHOCTH OPraHU3MOB.
He3okcupuboHyKkiieMHoBass  KHCIOTA (IHK). PuGomyknemHOBasi  KucioTa (PHK).
Je30KcHpHOOHYKITe03 1 IBI. Pubonykneosuasl. Hykneornss.. HykenHOBbIE KHMCIOTBI Kak
NOMHHYKNHOTH/IBL. HykilenHOBBIe OCHOBaHuUS (THMUH, ypauui, IHTO3WH, aJIcHUH, TYaHUH).
Tayromepsl, nakrumuas u nakrameas Gopmbr.  @ochonusdupHas cas3b. ITepBuunas
crpykrypa JIHK n PHK. Ilpuanun KOMIIIEMCHTApHOCTH. [HMApONu3 HONMHYKIEOTHIOB.
[IprMeHeHne HYKI@HHOBBIX KHCIIOT.

Oprannyeckasi XHMHSI — OCHOBA MeAMKO-GHOJOrHYECKHX Hayk. OpraHuyeckas
XuMHa u Qusuonorua. Topmousl. Dcrpajuonn. Tecrocrepon. Opranudeckas Xumus u
(dapmakonorus. [leHUNHTHHEL Opranudeckass XumMust U OHOXHMUS. Huxorunamup,
Huxorunosas kucnora. Hukorun. Jemoncmpayuu. I'unponus kpaxmana.

Jabopamopnsie onvimor 38. OOpasoBaHue KaabLIMEBBIX COJIEi HACBIIIEHHBIX BBICIITHX
KUPHBIX KUCIIOT. 39. OGHapyxeHue IBOMHHOM CBSI3H B ONeMHOBOI KucioTe., 40, OGHnapyxenue
JIBOMHEIX CBsized B nmuMoHeHe. 41. OGHApYKeHHe MTHKOILHOTO QparmenTa B rmoxosze u
(pykrose. 42. IIpoGa Tpommepa Ha MoHocaxapuzpl. 43. Peaxiust CenuBanoBa Ha bpyxTo3y.
44. MozenupoBanue npouecca GHOTOrHUECKOTO OKHCITEHNS NIIOKO3bI. 45.
OGHapy)xeHHe MIUKONBLHOTO (parMeHTa B TaKTO3e W caxapose. 46. IIpo6a Tpommepa Ha
nucaxapunsl. 47. T'waponus caxapospl. 48. KauecTBennas peakuus Ha Kpaxman. 49.
AmborepHsle cBoiicTBa a-aMuHOKHCIOT. 50. Komnnekcoobpazosanne a-amuHoKuHCIOT. S1.
HesamunupoBanue a-amuHOKHCIOT. 52. KauecTBeHHas peakius Ha a-aMHUHOKHCIIOTHIL. 53.
Kcanronporennosas peakuus. 54. OGHapy:xeHye MepKanTo-rpymmn B Genke. 55. buyperosas
peakuus.

Ilpakmuueckue pabomei. 6. IlpaxTuueckas pabora no Teme «YrmeBoas. 7. Perienue
OKCIICPUMCHTAIIBHBIX 3a/1a4 N0 TeMe «XMMHS OPHPOAHBIX COCOHHEHHH». 8. PeleHue
IKCIIEPUMEHTAIIbHBIX 3a/1a4.



11 knace
Tema 1. Crpoenue Bemecrsa (16 v)
Crpoenne atoma. CoBpeMenHbie mpe/icTaBIeHAs O cTpoenuu aroma. CocTosHue 31eKTpoHa
B arome. Kopiycky/apHO-BONHOBO# [yamnsm dsekTpoHa. KBaHTOBbIE unciaa. OcHoBHOE 1
BO30YXIEHHOE COCTOSIHUE ATOMA. Ipauno Xyuna. Iopsinok 3anonnenus ITOyPOBHEH y §-,
P~ d- ¥ f~31eMeHTOB. DIIeKTPOHHbIE KOH(HUryparuu atoMmoB. M3MeHeHne aToMHOTO panguyca
B MI€pHOZaX U rpymnnax nepuoandeckoii cucremsl /. M. Menneneesa. O6paszoBaHue HOHOB.
OHeprus noHusaruu. CpoacTBo K DIIEKTPOHY. DIEKTPOHHOE CTPOESHUE HOHOB.
XHUMHYECKas! CBSA3k. Kpucrananueckne pemiéTkn. O0uue MIpe/ICTaBJIEHUSI O XUMHYECKONH
CBSA3H. DINIEKTPOOTPHLUATENLHOCTE. MeTammbl U HeMeTaLIEL, Xumuyeckasi CBsi3b: HOHHas,
METalllIn4ecKas, koBaleHTHas. KoBaneHTHas monsipHast u KoBajieHTHas HEMOJIApHAsl CBA3b.
Hunonu. Dueprust cBsasu. JnnHa cBssn. MeXaHU3MBIL 00pa3oBaHUsI KOBACHTHOH CBS3H —
0OMeHHBIH U AOHOPHO- aKUeNTOpHBIH. Tumel ruGpuaM3anum. OpuenTarnus THOPUIHBIX
opbutaneit. IIpOYHOCTE G-CBSI3M M M-CBSI3HL Hesanenrtnsle B3ammoneiicteus —
OPMCHTALMOHHOE W nucnepcHonHoe. Bonopojmas cesase. Kpucranmmdeckue peLIETKH:
MOJIEKYJISPHBIC, aTOMHBIE, HIOHHBIE, METAJUTHUECKHE.
HAemoncmpayuu. Moneny HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX H  MeTATHYECKUX
KPUCTAINTMYECKUAX PELIETOK,
Tema 2. OcHoBHbIE 3aKOHOMepHOCTH npoTeKaHusi peakuuii (19 4)
JNIeMEeHTBI XHMHYECKOH TepMOJHHAMHKH. CaMOnpoOn3BONILHEIE W HECAMOIPOH3BOIbHBIC
peakuui. XuMmuyeckas TepMoiuHamuka. TepMoaMHAMHUecKas cHCTeMa — OTKpBITasA H
3aKpbITast. OK30TEPMHYECKHE U 3HIOTePMHYECKUE peakuuu. BuyTpeuuss sueprus.
OHTAJIBIHS U SHTPOMHMSL.
JKCTEHCHBHEIE TIapaMeTphl. HTeHCHBHEIE napameTpsl. JHeprus ['u66ca. DHTANBIUMHBIH 1
SHTPONHUHHbIH akTopel. IlpunHnMn sHepretUyeckoro conpspbkenusa. OOpatumbie u
HeoOpaTUMble peakiuu. XuMHUecKkoe paBHOBeche. KoHcTanTa XUMHUYECKOIO PaBHOBECHH.
CmMmelieHne XUMHYECKOTO paBHOBecus. [Ipunnun Jle [atense. Tomeoctas.
JAEeMEHTbI XHMHYeCKolH KHHeTHKH. Mexanusm peakuuii. DneMeHTapHBIA  axT.
IMapannensuele  peakumu.  [locnemosarenbHbie peakuud. I['oMoreHHbie  peakium.
I'ereporennsie peakiuu. CKOpOCTh peakium, ed 3aBHCHMOCTE OT PasnuyYHBIX (PaKTOPOB.
Kunernueckne ypasnenus. Koucranra CkopocTd peakuuu. Ilepuon nonympespamenus.
3aBUCUMOCTE CKOPOCTH PpEakLUH OT Temneparypel. Ilpasuno Banr-I'opda. Dueprus
aKTHBalkK peakuud. Karamus. Karanuzatopsl. MHru6uTOpEL. I'OMOTEHHbIN U reTeporeHHbIi
KaTaus.
Crexnomerpusi. Crexuomerpus. Mounsipras macca. Monsipubrii 066ém razos. KonmmuecTso
BemlecTBa. Monb. OTHOCHTENBHAS ILIOTHOCT rasza  [io Apyromy rasy. YpaBHeHHe
Menneneesa—Knanelipona. MonsipHass Macca CMeCH rasos, [locrosnnas Asorazpo.
CooTHOWIEHH S MEXK/Ty KONMYECTBAMH BELIECTB B XHMHUYECKUX YPaBHEHHSIX.
PacTBopbl. I'oMorensbie U reTeporeHHbie CHCTEMBI. PactBopel. MonspHas konuenTpanus
PacTBOPEHHOTO BelecTBa. MaccoBasi KOHIEHTpALHs PacTBOPEHHOrO BewlecTBa. MaccoBas
nonst. O6bvémuas nons. Kosdouument PacTBOPUMOCTH. 3aBHCHMOCTH PAacTBOPHMOCTH
HEKOTOPBIX CONeH OT TeMIepatypbl. HachImeH bl 1 HeHAChIeHHEITH pactBop. ConbBaTarnus.
CounbBathl. ['apaThl. AKBAKOMILIEKCEL. PacTtBOpuMOCTE.
Hemoncmpayuu. Ternossie 3¢dexTs IIpH  paCTBOPEHUH KOHLEHTPUPOBAHHOM CepHOMH
KHCJIOTBI W HUTpaTa aMMOHMA. 3aBHCHMOCTh CKOPOCTH pEaKLHH OT KOHLIEHTPAllUH H
TeMreparypsl. Pasnoxenue nepokcusa Bonopoza B NPUCYTCTBUU KATATU3aTOPA.
Tema 3. BemecTBa 1 0CHOBHbIE THIIBI HX B3aHMOIEHCTBHSE (29 4)



Knacenpukanun HEOpraHuveckux BemecTB U peaknuii. Oxcuapl. Kucnorsr, OcHOBaHMS.
Comu. Okcupasl KHCIOTHBIE, OCHOBHBIE, aM(OTEpHEIe, HeconeoOpaszyromue. KucioTsr
Kucnopoaconepxamue 1 Oeckucnopoanbie. KHCa0Thl 0JHOOCHOBHBIE H MHOIOOCHOBHEC.
OcHoBanwmst. 1l1€noun. HepacTBopuMbie OCHOBAHHSL. Amporepusie ocHoBanus. Conn
CpellHHe, KHCIIBIe, CMellaHHble, OCHOBHbIe. COJM NBOMHBIC. Knaccudpuxauus peaxumii.
Peaxuyu coenunenns, Pa3noXeHus, 3aMelleHsa, oOMeHa.

DAeKTPOIHTHYeCKas AHcconnanus. Peaknus HeHTpaJIH3alHH.

ONEeKTPONMTEl ¥ HEIIEKTPOIUTHL. Teopus JNEKTPOIUTHYECKOW nuccoruaiuy. MexaHusm
JMEKTPONUTHYECKOH ncconuanuu. CunbHble W cnabble 3meKTpouTsl. CTerneHs HMOHM3AIIUN
(muccoumanuu). Jluccouuanis KUucior, OCHOBaHWH, coneid. Peakius uelitpanmsanuuy.
Peakuuu obmena ¢ yuyactuem couseii. Biaumoneiictaie CPEAHUX COJIEH C KHUCJIOTaMH, C
OCHOBaHMSAMHM M MEXIy co00#. Peakuww ¢ yyacTuem kucibix coueif. I HUJIPOJIH3 COJIEH.
CoBmecTHBIH rHapONH3.

AmdoTepHbie OKCHABI H THAPOKCHADI. AMbotepHOCTh. Peakiun aMmoTepHbIX OKCHIOR B
pacnmase. KommnexkcooGpasoBanue B pacrnasax. Peakimu aM(OTEePHBIX OKCHIOB U
THAPOKCHIIOB B pacTBOpe. Peakiuu comneii Metannos, o6pa3yrommx amoTepHbIe CoeUHEeHHSI.
3HaueHHe KHCJIOTHO-OCHOBHBIX PeaKIHii /IS OPraHu3Ma YeI0BeKa.

Bonoponueiii nokasatens (pH). Bydepuas cucrema. 3nauens pH xwuaxocreit opranuszma
denoBeka B HOpMe. bygepHsie cucTemsl opranusma (ruapoxapGoHaTHAS, reMorio6MHOBas,
Qocdarnas, GenkoBasg), MX B3aMMOCBS3b. Bybepnas &mxocts. Hapymenwe xucnoTHO-
OCHOBHOTO COCTOSIHHSI.

OKHCIHTETLHO-BOCCTAHOBHTEILHBIE peakuun. IJiaekrposms. CTeneHb OKUC/ICHHS.
Kiaccndukanms okucaurensH0-BOCCTAaHOBUTENBHBIX peakiui. Bivsaue cpenpl pactsopa Ha
[IPOTEeKaHHE OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX peaKLuid. OxucnurenbHo-
BOCCTaHOBUTEJILHBIC PEAKLMM C yYaCTHEM JBYX BOCCTAHOBHTENEH WM IBYX OKHCIMTENIEit.
DJIEKTPOJIU3 PacIiaBOB U PACTBOPOB COJIEIA.

Crpoenne KOMNJIEKCHBIX COEXHHEHMIA. JIOHOPHO-aKUENTOPHBIH MexaHu3M oGpa3osauus
KOMIIEKCHBIX COeMHeHuH. LleHTpanbubiii aToM. BHyTpeHHSs KoopAMHAHOHHAS cepa.
Jlurauznsl: MoHomeHTaTHBIe, GUEHTATHBIE, MOIUICHTATHbIC. BHEHsS KOOPIMHALMOHHAsS
chpepa. IlpaBuna HasBaHHS KOMIUTEKCHOM 4acTumsl. Hassamus nurannoB. IIpaBuma
HOMCHKJIaTypbl.  llomusiiepHble  KOMIUIEKCHL.  MakpOUMKIMYECKHE  KOMITEKCHL
Koopannaumonnoe uncio. Kondurypanus KOMIIIEKCHBIX COeTHHEHHUI.

HAemoncmpayuu. ®usnyeckue cBONHCTBA OKCH/IOB, KHCJIOT, OCHOBaHW#, coneil. Mzydenue
SJIEKTPOIPOBOHOCTH pacTBOPOB. Peakums Heifrpamuszanmy. Peakuum KHCIBIX coneil o
MeTajuiaMu. [lonyuenne KOMIUIEKCHBIX cotei.

Jlabopamopnste onvimet. 1. CoBmecTHBIIH THAPONH3. 2. BiusiHue H3MEHEHHUs TeMIIepaTypEl
Ha CMEeIeHHEe PaBHOBECHS THJIPOJIN3A.

Ipakmuueckue pabome. 1. T'unpomus coneid. 2. ['HIpOKCOKOMILIEKCHI METAJLIOB.

Tema 4. Xumus sn1ementos (38 u)

buorennbie  3nementel. Kiaaccudukamms  snementoB.  BuHoreHHEE 3JIEMEHTBL.
OpraHorensl. DneMeHTHI BIEKTPOIHTHOrO dora. MukposnemenTsl. Knaccubukamus
OMOTeHHBIX JUIS OpraHu3Ma uesoBeka. OOmias XapaKkTepucTuka s- snemeHToB. OOmas
XapaKTepUCTHKA p-3]IEMEHTOB. MakcuManbHble W MHUHMMAJbHBIE 3HAYEHHS CTemeHel
OKHMCJICHHS p-OJIEMEHTOB 2—4-TO NIEPHOJIOB C MPUMEPAMU GHHAPHBIX COETHHEHHMIA. Obmas
XapaKTepPUCTHKA d-o/ieMeHTOB. CTENeHN OKUCIEHHs! OHOTOTMYECKH BAKHBIX d-31eMEHTOR B
COCIMHEHHSAX.



Bonopon m xmenopoa. Bonopon. OxucnuTeIbHO-BOCCTAHOBUTEIbHAS  IBOHCTBEHHOCT
Bozopona. I'mapuasr meramnos. Kucnopon. AJUIOTPONHBIE  MOJHDHKALMH KHCIIOPO/Ia.
XHUMIYECKHE CBOMCTBA KHUCIOPOJA. JIaboparopHbie croco6bl ¥ MPOMBIILIEHHBIE CIOCOBLT
NOTyH4eHHs KUCIopoaa. XuMHYECKHe CBOMCTBA 030Ha. KadecTBeHHas peakius Ha 030H. Boja
M INepoKcHI BOAOpoAa. OKHMCIHTENBHO-BOCCTAHOBHTENBHAS JIBONCTBEHHOCTE nepokcuaa
BOJOpOJA.

OKHCanTeNTbHO-BOCCTAHOBUTENEHEIE PEAKIHH C YHacTHeM IEepOKCHIa BONOPOAd B Pa3HBIX
cpenax.

I'anorenwsl. OO6LIas xapakTepucTuka u usnyeckue cBolicTBa. XHMMHUYecKHe CBOMCTBA
rajiorenoB. Jlaboparopusie coco6k momyuerus ramorenoB. OKHCIUTENEHAS CIIOCOGHOCTH
ranoreHoB. JIMCIpoNopUMOHHPOBaHKE TaloreHoB. Mu3MYecKue H XUMHYECKHe CBOJCTBa
TajloreHoBOJI0poNIoB. OcoGeHHble CBOiCTBA (BTOPOBOTOPOAHON KHCITOTHL KauectBenHbIe
PCaKllii  Ha  HOHBI  rajnoreHoB. Kwucnopoicomepxaiiye COeIMHEHHS TajlOreHOB.
XTOpHOBaTHCTast KHCIIOTA. XJIOPHCTas KUCIOTA. XnopHoBarasi KHCIoTa. XJIOpHasi KHCIIOTa,
I'nnoxnoputer. Xnoputsr. Xnopars.. Ilepxnopartei. [IprMereHre raforeHoB 1 UX BaXKHEHIIIHX
COEMHCHUH.

Cepa. XapakTepucTuka s71eMeHTa W NPOCTOrO BelecTEA. Haxoxnenue B npupose.
®roTauys. ANNOTPONHbIE MOAHDHKALIAN Cephl: pomOHMYecKas cepa, MOHOKIHHHAS cepa.
XHUMHYECKHE CBOMCTBA Cepsl. CepoBonopon. XuMmuueckie cBoiicTBa CepoBOOPOAA.
CepoBomoposHast  kucnota. XHMHYeCKHe  CBOHCTBA CEPOBOJIOPONHOM  KHCIIOTEL.
Ceposonopon. ®usuveckue CBoiicTBa cepoBosioposia. BoccraHoBHTEnbHBIE CBOMCTBA
cepoBofopona. KadecTBeHHas peakims Ha CEPOBOJIOPOM U CYIb(U/BI. Crpoenue mMonexyns
okcuna cepri(IV). ®@usuyeckue CBONCTBA, MONyYeHHE M XHMUYECKHE CBOICTBa OKCHIa
cepei(IV). CroiictBa cynnpuToB. KavecTBenHas peaknus Ha CyinbQuT-uoH. [TpumeHeHHe
okcuza cepri(IV) u coneii ceprucroii kucnorsr. Coenunenus CepBI CO CTENEHBIO OKUCIIEHHUS
+6. Oxcuzn cepsi(VI), ero ceoiicTsa. Cepnas kucnora. OKHCIHMTENbHBIE CBONHCTBA
pas0aBICHHON M KOHLIEHTPHPOBAHHOMN CEPHOM KUCIIOTHI. Ionyuenwue

CepHOH KUCNOTEL. OKUCITHTETbHBIE CBOHCTBA CyIb(haToB. PaznokeHe cyib(aroB. OCHOBHEIE
aHAMTHYECKUEe peaKli, IPUMEHAIOIHECs Uis 0OHAPYKEHHSI CEPOCOAEPIKALINX AHUOHOB.
IIpumenenue cynbgaros.

Asor u ¢ocpop. Ob6wmas xapakTepHCTHKA JIEMEHTOB VA-rpynmner.  ®usudeckue wu
XMMHUYECKHE CBOMCTBA a3oTa. IlomydeHne u npumenenme aszora. CoeqMHEHHS a30Ta co
CTCIICHBIO OKHCIIeHHs —3. AMMHUAK, ero (PU3HIEeCKHe U XUMHYECKUE CBOHCTBA H [IPUMEHEHHE.
Conu ammoHusl, uX cBoiictBa. KadecTBeHHOE ONpeieNneHHe aMMuaKa U HOHA AMMOHWUS.
CaoiictBa HuTpuaoB. OKCHABI a30Ta. A30THCTas KMCIOTA U HUTPUTEL. A30THas KHCIOTA.
OxwuciuTenbHble  CBOMCTBA pazbaBiieHHON U KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI.
HuTpatsl, ux ceolicTa. Pasnoxenue HATPaToOB. IlpumeHneHune HUTPATOB.

Crpoenne H cBoHcTBa NMPOCTBHIX BemIecTs, oOpa3soBaHHbIX (ochopom. Amtorporus
(ocdopa. Pasnuuus B coiicTBax Genoro u KpacHoro (ocdopa. Coenunenns docdopa co
CTEIIEHbIO OKHCIeHus —3. Dochumsl MeTamos. @ochuH, ero cpoiictBa. CoenvHeHUs
(pocdhopa co cremensio oxmcaenust +3. Okcuma dbocdopa(lll). Dochopucras kuciaoTa.
Coenunenns Qochopa co CTeNeHBIO OKHUCTEHHS +5. Oxeun docdopa(V). ®@ochopnas
KHCII0Ta, €€ (u3MuecKre, XHMAYECKHE CBOCTBA, nony4yenue, npumenenre. Iupodocdopnas
kucnoTa. [Tonydenue pocdopa. Ianorenums: docdopa(Ill). T'anorenu s hochopa(V).
Yraepoa u kpemuuii. XapakTepHCTHKa 21EMEHTOB. AJoTponHsie MOAU(PUKALUH yriueponaa:
rpadut, anmas, kapoun, (yaiepens. CpaBHeHHUE (pU3UYECKUX CBOMCTB anmasa u rpadura.
XuMUYeCKUe CcBOMCTBa rpadura, Kokca. Peakimu JAMCIPOTIOPLUOHUPOBAHHUS Tpadura.



Kapbuael. Anetnnennnsr. Oxcun yraepoza(ll), ero mony4enue, cBoiictsa u pHUMEHEHHE.
Oxkcun yriepopa(IV), ero SJICKTPOHHOE CTpOEHHE, TIONYYeHHE, CBOMCTBA M MpPHMEHEHHe.
YToJNbHAas KUACIOTa U €& coam — KapOoHaTsl, ruspokapbonarsl. CBoiicTea KapOoHaTOB
rufipokapboHaTos. KauecTsennas peakius ua kapbonat-noH. Kpucranmuyeckas peméTka
KpeMHUsl. AJToTporusi KpeMHHMs. BsaumoneiicTBre KPEMHHUSI C IIPOCTBIMH H CIIOXKHBIMH
BellecTBaMi. OKHCNHTENbHBIE U BOCCTAHOBHUTENBHBIC CBOMCTBA. Oxkcun  kpemuus(IV):
HaXO)KNEHUC B NPUPOJE, XHMHUYECKHE CBOWCTBA. KpeMHueBble KHMCIOTHL. CHIMKATHL
Cunukarens. I'uapoius pacTBOPHMBIX CHITHKATOB.

Meraint IA- u IA-rpynn. llenounsie MeTamibL, Konduryparus aromos Metamios IA- i
IIA-rpynn. M3MeHeHHe MeTalllMYecKMX CBOWCTB TIo rpynme u nepuony. Ilpupopmsie
cocaunenus MetannoB IA- u IIA-rpynn. ®usuyeckue cpoiictBa. XuMHUeCKHe CBOJCTBA:
B3aUMOJCHCTBHE ¢ BOJNOH, C KHCIOPOZOM U JAPYTUMH MPOCTBIMH  BeIIECTBAMHU.
IIgnogyno3emensuble Metamisl | HApUAbl MeTannoB. Amunabl. OKCHUABl INETOYHBIX W
IEIOYHO3EMENBHBIX ~ METAalIoB, HMX  CBOMCTBA. [vapokcuasl  menoyseix  m
IENIOYHO3EMENBHBIX META/IOB, WX CBOMCTBA. Ilepokcuisl ¥ HaANMEPOKCHAB! MIETOYHBIX U
IETOYHO3EMENBHBIX  METAIOB, WX CBOWCTBA M npumMeHeHre. JKECTKOCTE  BOIEIL.
OxpamuBaHue IiaMeHM MOHAMH MeTamtoB IA- u [MA-rpynn. Buonoruueckoe 3nadeHme
HaTPHsl, KAJIUS U Maryus.

Amomunuit. Haxoxnenne B npupoze. OneKTpoHHas KOHGUrypanus atoma. Duzpueckue
CBOHCTBA. XMMHYECKHE CBOMCTBA: B3aUMOJECHCTBHE C KHCJIOPOJIOM M JIPYTUMH HPOCTHIMH
BEIIECTBAaMH, BOJIOM, pacTBOpaMM coled, paciuiaBamMu o PacTBOpaMH  IIeJI0Yeid,
MacCHBUPOBAHME KOHLECHTPUPOBAHHBIMY CEPHON M a30THOM KucmotaMu. OKCH aTIOMUHHUSL,
Amomunarsl. TerparunpokcoamomutaTsl. Baumoneiictaue OKCH/Ia aJIFOMHHHUS C OKCUIAMH,
THAPOKCHJIAaMH H KapOOHATaAMH MeTamioB IA- u HA-rpynm. T’ WUJIPOKCHJI allOMHUHHS, €ro
MOJIYYE€HHE, CBOICTBA U

IIpUMEHEHHE,

Xpom. Xpom, HaXoxkIeHHe B IPUPOJIe, CTPOEHHe aToMa, CTEIICHH OKUCIIEHUs, (U3UIECKHe U
XUMHYECKHe cBokcTBa. [laccuBupoBamue KoHUEHTpHPOBAHHBIMHU CEPHOM M a30THOM
KHCIIOTaMH, «1apckod BoaKoi». [Tpumenenue. Okcumst xpoma. Comu xpoma(IIl). Xpomosas
Kuciora. JluxpomoBas kucinorta. Xpowmarsl. Huxpomater. Comu xpoma(VI). Meauxo-
OHonornyeckoe 3HaYeHNE COETMHEHHIT XPOMA.

Coeannenns mapranma. CTelieH! OKHUCIEHHUS maprasna. Oxewnn u ruapokera mapranua(ll).
Oxenn mapranna(IV). Manranarst. [TepmasranaTsr. BHOIOrHYecKoe 3HaY€HHe Maprasiia.
Keneso. Haxoxuenune B npupoje. ONeKTpOHHas KOH(UIrypanus xejesa. OUIMUECKHE U
XHUMHUYECKUE CBOMCTBA. IlaccHBHpOBaHHE KOHIIEHTPHPOBAHHBIMU CEPHOH M a30THOI
KucaoramMu. OKcuibl xkemnesa. ['HAPOKCHIE ixKele3a, HX CBOHCTBA | nojgy4enue. CoeHHEHUS
xenesa(ll) u xenesa(Ill). Kauectsennsie peaximu Ha noubr Fe2* u Fe?*. JIoMeHHBIe POoLIecCH.
®eppatsl. XKene3o — GuoreHHbIH smemMenT. Meauko-6roornyeckoe 3HaYeHHE XKeesa.
Mens. Menb, Haxox/IeHHE B IPUPOJIE, CTPOCHHE aToMa, CTeTIeHH OKHCIICHUsI, (PU3NYECKHEe U
XuMudeckue csoiictBa. [Ipumenenue. Oxcun menu(l). Cpenune comu memu(l). Peaximu
KomruiekcoobpazoBanust Meau(I). Oxcuj memu(Il). T'mapokenn memu(Il). KavecTenuas
peakius Ha wonsl Cu®'. Menb — OGHOTeHHBII 3JIeMEHT. MennKo-6Hoorudeckoe 3HAYCHHE
MEJIN.

Cepebpo. CepeGpo, (usmdeckne ¥ XuMUYecKHe CBONHCTBA. Oxkcnpn cepebpa(l). Peakiwn
KOMILIeKcooOpasosanus cepedpa(l). Hutpar cepeGpa — peaktuB Ha uoHbl CI, Br, I
ITprimMenenue cepebpa u ero coequHEHMIA.



unk. Haxoxnenwe B mpupoge, CTPOCHHE aToMa, CTENeHH OKMCIEHHs, (DU3HYECKHe W
XUMHYecKue cBolicTBa. [Ipumenenue. AMporepHOCTS OKCHIA 1 THIpOKCHA IMHKA. Peaknun
KOMILIEKCO0Opa3oBaHus NUHKA. LIMHK — MHKpOsieMeHT. Menuxo-6nonorudeckoe 3Havenme
LWHKA.

HAemoncmpayuu. Pasnoxenye HUTPaTOB. O6pasupl ragorenos. [lonyyeHue ranoreHos.
JMabopamopuvie  oneimosi. 3.  OKHUCIAMTENBHO-BOCCTAHOBUTEILHAS JBOHCTBEHHOCTh
IepoKcHaa Boxopona. 4. PasnoxeHue Iepokchaa BOXOPOIa MO AEHCTBHEM KaTalashl 5.
OxucneHne GpOMuUJI- U HOIU/I-HOHOB. 6. PactBopumocTs nopa. 7. JlucnponopunorupoBanme
uoza. 8. JlucponopunoHupoBanue cepsi. 9. [Tonyuenue ceprucroii kucnorsr. 10. KucnoTtho-
OCHOBHBIE CBOHCTBA CEPHUCTOH KHCIOTHI M ed coneid. 11. Boccranorutensusie croiictsa
CepHUCTOH Kucnotel. 12. [omydenne cynsura Gapus (kauecTBeHHAs peakuys Ha CyMBQUT-
uoH). 13. Kauectsennas peakuus Ha cynbdar-uon. 14, [Tony4enue xmopuna amMmmonus. 15.
CaoiictBa Xn0pua amMMoHus. 16. OKHCIHTENbHO-BOCCTAHOBHTEILHAS JIBOMICTBEHHOCTh
HUTPUT-HOHA. 17. OkucnuTenbHas CroCOGHOCTH HUTPAT-HOHA B IETOYHOM pactBope. 18.
H3syyenue ycnosuii obpasosanus dhochatos kagpmms. 19, IMomyyenue yriekucnoro raza. 20.
KucnotHo-ocHOBHEIE CBO¥iCTBa YTOJIbHOH KuCIOTHI u e& coneif. 21. BsaumoneiicTue
YTONBHOH KHCJIOTBI ¢ KapOoHaTOM

Kalpius. 22. PaspylieHne IUAPOKCOKOMIIEKCOB METAIIOB MOJ AeiCTBUEM YIJIEKUCIIOTO
raza. 23. COBMECTHBIH TH/POIN3 HOHOB aMMOHHS M CHIMKAT-HOHOB. 24. B3aumoneiictaue
YTOJIBHOH KHUCIIOTBI C CHIIMKATOM HaTpus. 25. KauecTBeHHAas peaxius Ha MOH Mardus. 26.
KauecTBennas peakuus Ha MoH xambums. 27. Kauecrsenuas peakuus Ha WoH Oapus. 28.
PactBopenne  amoMuHWs B KucmoTax W memouax. 29, Bzaumoneiicteue
TETParuIpoOKCoOAIFOMHHAT-UOHA C HOHaMH amoMunus. 30. BzauMoneiicTeie coeii xpoma(IIl)
C aMMHakoM U mEnodsio. 31. Okucrnenne coemunennit xpoma(lll) B menounoit cpene. 32.
M3yuenne paBHOBeCHS IMXpOMar—xpoMar B BOJHOIM cpeme. 33. BoccraHosienue
coenunenuii xpoma(VI) B kucnoit cpene. 34. INomyuenue ruapokcuaa Mapranna(ll) u ero
okucneHue. 35. OKuCIUTeNbHBIE CBOHCTBA OKCHMIA mapranua(IV). 36. Tlomyuenue
THApOKCHIOB xejie3a. 37. KauecTBeHHas peakuus Ha moH sxeneza Fe?'. 38. KayecTBeHHbIC
peakuuy Ha HoH jkenesa Fe’™. 39, OtHomenue mequ x JNEUCTBUIO KucnoT. 40.

Iomyvenue runpokcuaa ¥ aMMUHOKOMILIEKCA menu(Il). 41. Pazpyiienne ammMuHOKOMILIEKCA
memu(Il). 42. OxucnurenbHble CHOCOGHOCTH —COEMMHEHHI memu(Il). 43. Ilomyuenue
amMmuHoKoMILTekca Mei(1) u ero okucienne. 44. PacTBopenye HUHKA B KHCIOTAX U [[E/109AX.
45. Obpa3zoBaHue THAPOKCO- 1 aMMHUHOKOMITIEKCA [IMHKA.

Ilpakmuueckue pabomet. 3. Ilonyuenne BOZIOpoJa u Kucjaopoza. 4. CBoiicTBa rajoreHm -
noHOB. CBoiicTBa Hona. 5. CBOICTBa cephl U €& CoeTMHEHHiT. 6. ITony4enne azora u ammuaxa.
CoiicTsa coenunennii azota u pocdopa. 7. CeoiicTpa coequneHuil yrilepojia u KpeMHus. 8.
M3y4eHue KayeCTBEHHBIX peakLHii HOHOB MeTamioB IA- w HA-rpynn. 9. Csoiictea
amomunms. 10. CeolictBa coexuHennii xpoma. 11. [Tonyuenne u cBoiicTBa coenuHeHMit
mapranua. 12. IMonyuenue u cBoiictBa coenuiHenmii xenesa. 13. CrolicTsa Meau U eé
coenunenuii. 14. CpoiicTBa LMHKA W ero coenunenuii. 15. Penenue 3KCIIEpHUMEHTAIbHBIX
3a1ay.



TEMATHYECKOE IVIAHUPOBAHUE 10 kaace

Ne m\n Paspnen, tema Koanueerso
4acoB

Tema 1. | OcHOBHBIE TeOpeTUUECKHE MONOKEHNS B 1l
OPraHHYeCKON XHMUH

Tema 2. | YrneBomoposl 31

Tewma 3. | Kucnopomoconepskamme OpraHUYecKue 21
COeUHEHUSI

Tema 4. 17
A30TCO/IEpXKALIHEe OPraHHYeCKHEe COeIHHEHHMS.
['etepodyHkirOHANIBHBIE cOenUHEHMS

Tema 5 | Xumus npupoaHbIx coeqrHenuis 22

HUTOI'O 102

TEMATHYECKOE IIJIAHUPOBAHUE 11 kaace
Ne i/t | Tema KonnuecTtso uacos

Crpoenue atoma 16
1.

Crpoenne Bemectsa. JlucnepcHsie CHCTEMBI U 19
2. PacTBOpPHI
A XHUMHYECKHE pPEeaKIUH 29
4, Bemectsa u ux cBoiicTsa 38

HATOI'O

102
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