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TOUKA !'POCTA

IHosicHuTeILHASA 3aAIIUCKA

PabGouass mporpamma paspaborana Ha ocHoBe DPI'OC COO, mIaHupyeMbIX
pe3yabTaToB cpeaHero oobmiero oopazoBanus B coorBercTBuu ¢ OOII ®I'OC COO,
VII, YMK, IlpumepHoil mporpaMMmoii cpeaHero oOuiero oOpa3oBaHUs MO XUMHUHU U
aBTOpCKOM mporpammbl noja penakuuerd M.B. bapeimmoBoit Xumus: Meronudeckue
pekomenaaruu. Paboune mnporpammel. [Ipeamernass mnunus ydeOHukoB C.A.
[Ty3zakoBa, H.B. Mamuunoii, B.A. [lonkoBa. 10 - 11 kimaccel : yue6. mocobue mis
oOmeoOpa3zoBar. opranu3auuii : yriny0a. ypoBenb / W.B. BapeimoBa. — M.
IIpocsemenue, 2021.

JlaHHasi mporpamMma Kypca XUMHUM TNpEeAHA3HAYEHA ISl YYallluXCs CPEeIHUX
00pa3oBaTebHBIX IIIKOJI, KOTOpPhIE B JaJbHEHINIEM IUIAHUPYIOT TOCTYMaTh B BY3bI
MEIUIUHCKOTO TIpoduis. [loaToMy B Hel NMpeaycMOTPEHO YIIyOJICHHOE H3yYCHHUE
TaKUX TeM XUMHH, KOTOPbIE HEOOXOUMBI OyIYITUM CTYJEHTAM MEIUIIMHCKUX BY30B.

[Iporpamma mipegycmaTpuBaeT (GOpPMHUPOBAHUE Yy ydYaIIMXCs OOIIeydeOHBIX
YMEHUM ¥ HABBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JEATELHOCTH ¢ KIHOYEBBIX
KOMIIETCHITNH:

¢ YMCHHA CaMOCTOATCIBHO u MOTHUBHUPOBAHHO OpraHnu30BbIBATb CBOIO
CaMOCTOATCIIbBHYIO ICATCIIbBHOCTD,

® WUCIOJB30BAaHUS  DJIIEMEHTOB  NPUYUHHO-CICICTBEHHOTO W CTPYKTYpHO-
(G YHKIIMOHAJIPHOTO aHAJIN3a;

® OIpeleieHUuss CYIIHOCTHBIX XapaKTEPUCTUK HM3Yy4aeMOro OOBEKTa; yMEHUS
pa3BepHYTO OOOCHOBBIBATH CYXKIEHUS, JaBaTh OINPEICICHUS, TMPUBOIAUTH
JI0Ka3aTeIIbCTBA;

® OILICHUBAHUS U KOPPEKTUPOBKHU CBOETO MOBEJCHUS B OKPYKAOIIEM MUPE.

B yrmyObnéHHOM Kypce XMMHU COAEpX)aHWE OOpa3oBaHHMS pPAa3BUBACTCA B
CIENYIOLINX HAIPABICHUIX:

e (opmupoBaHHEe CHUCTEMBl XUMHUYECKMX 3HAHWHW KaK KOMIIOHEHTAa HE TOJBKO
€CTECTBEHHOHAYYHON KapTUHBI MUPA, HO U HAYYHOU KapTHUHBI MUPA;



® pa3BHUTHE JUYHOCTH, NHTEIUICKTYyaJIbHOE U HPABCTBEHHOE COBEPIICHCTBOBAHWE,
dbopmMupoBaHUE T'YMaHHCTHYECKHX OTHOIICHHH u IKOJIOTUYECKHU
1es1eco00pa3HOro MOBEICHUS B OBITY U TPYAOBOMU JIESITEIIBHOCTH;

® [IOHMMaHUE OOIIECTBEHHON TMOTPEOHOCTH B Pa3BUTUU XHUMHH, a TakkKe
dbopMupoBaHUE OTHOIICHUS K XHUMHUHU KaK BO3MOXHOW oOjactu Oynymien
npodecCUoHaIbHON ACSTEILHOCTH WIH JIESITEIBHOCTH, B KOTOPOH XUMHUYECKUE
3HaHUS UMEIOT MPOPUIUPYIOIIUI CTATYC;

e (QopMHpOBaHME HABBIKOB JKCIEPUMEHTAIBHOM W  HCCIIEIOBATEIIbCKOMN
NEeATeNIbHOCTH, YCIEITHOE y4acTHUsl B MyOJIMYHOM NPEACTABICHUU PE3YyJIbTAaTOB
TaKoM AEATEeIIbHOCTH;

® BO3MOXXHOCTh YYacCTHUsl B XUMUUYECKHX OJUMMIMUAJAX PA3JIUYHBIX YPOBHEWU B
COOTBETCTBUM C JKEJAa€MbIMHU pe3yJbTaTaMM U TMPABUJIBHOM  OIIEHKOMN
COOCTBEHHBIX BO3MOXKHOCTEH;

o (QopmupoBanue ymeHud  OezomacHOro  oOpalieHHss C  BeElIeCTBaMH,
UCIIOJIb3YEMBIMU B OBITY U IIPOM3BOJICTBEHHOH cdepe;

¢ YMCHHC 00BACHATL OOBEKTHI U IMpOLCCChI Oprxca}omeﬁ CpCabl, UCIIOJIBb3YA OJIA
9TOT'0 XUMHWYCCKHUC 3HAHUA,

® [IOHMMAHHUE ILIEHHOCTU XWMHMYECKOIO SI3bIKA, KaK COCTABHOW 4YaCTHU pPEUYEBOU
KyJbTYPBl COBPEMEHHOTO CIEIUATICTA BBICOKOW KBATH(PUKAIIHH.

PabGouas mporpamma mocTpoeHa 1o JuHeWHoM cxeme. B 10 kiacce mzmaraercs
Marepuajg OpraHudeckor xumum, a B 11 kmacce — oOmield U HEOpraHUYECKOM
XxuMuH. JlaHHBI ~ BapuaHT MporpaMmbl  obOecrneueH  y4eOHUKaMHu NS
001eo06pa3oBaTeIbHBIX IITKOJT:

1) C. A. IlyzakoB, H. B. Mammuuna, B. A. IlonkoB : Xumusa. 10 xiacc.
YrnyOneHHbIli  ypoBeHb. YdeOHOe TMmocoOue ig 001meo0pa3oBaTeIbHBIX
opranuzauuid. — M. : IIpocsemenue, 2021.

2) C. A. IlyzakoB, H. B. Mamuuna, B. A. TlomkoB : Xwmwms. 11 xiacc.
YrnyOneHHbI  ypoBeHb. YdeOHOe TMmocoOue Ig 001eo0pa3oBaTeIbHBIX
opranuzaiui. — M. : [Ipocemenne, 2021.

PaGouas nporpamma paccunrana Ha 350 yueOHbIX gacoB (5 yacoB B HeIEIIO).

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHO¥M OBPA3OBATEJIbPHOM ITPOI'PAMMBI



Ili1anupyemMble peAMeTHbIE Pe3yJbTAThI

BoinmyckHuMK HA yri1y0JI€HHOM YPOBHE HAYYUTCSH:

pacKpblBaTh Ha MpUMEpax poJib XUMHUM B (POPMHUPOBAHHH COBPEMEHHOI
HAy4yHOM KapTHUHBI MHpa MW B TMPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKAa,
B3aMMOCBS3b MEXIY XUMHUEU U APYTUMHU €CTECTBEHHBIMU HAYKAMM;
WUTIOCTPUPOBATh HA TMPHUMEPAX CTAHOBICHUE UM JBOJIOLMIO OPraHUYECKOU
XUMHUM KaK HAYKW HA PA3JIMYHbIX UCTOPUUECKHUX dTANaX €€ Pa3BUTHS;
YCTaHABJIUBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMOB
XUMHUYECKHUX DJIEMEHTOB U NMEPUOJUUYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX
3JIEMEHTOB U MX COEJUHEHUNW B COOTBETCTBUM C TMOJOXKEHUEM XHMHYECKUX
3JIEMEHTOB B EPUOAUYECKON CUCTEME;

AHAJIM3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEILIECTB, MPUMEHSS MOJI0KEHUS
OCHOBHBIX XMMHUUYECKUX TEOPUN: XUMHUUYECKOTO CTPOCHHUS OPraHHUYEeCKHX
coenunenuii A. M. byrtnepoBa, cTpoeHHMss aroma, XUMHYECKOW CBSI3H,
AJIEKTPOJIUTHYECKON JUCCOLMALIMM KHUCIOT M OCHOBAHUM; YCTaHABIMBATH
MPUYUHHO-CJICICTBEHHBIE CBS3M MEXK]ly CBOMCTBAMM BEIIECTBA M €TI0 COCTABOM
U CTPOCHUEM;

IIPUMEHATHh MPaBUJIa CUCTEMATHYECKON MEXKIYHApOAHOW HOMEHKIATYpPhI Kak
CpelICTBA pa3NUYeHUs U UACHTU(PHUKAIIUY BEIIECTB 110 UX COCTABY U CTPOCHHUIO;
COCTaBIIATh MOJIEKYJIIPHBIE M CTPYKTYpHbIE (OPMYJIbI HEOPraHUYEeCKUX U
OpraHMYeCKUX BEIIEeCTB KaK HocuTeslell MHbOpMalMu O CTPOCHHUH BEIIECTBA,
€ro CBOMCTBax M NPUHAIJICKHOCTH K ONPEICICHHOMY KJIaCCy COEIUHEHU;
OOBSICHATH TPUPOJAY M  CHOCOOBI  OOpa30BaHMS XHMHYECKOH  CBS3H:
KOBaJICHTHOM (MOJIAPHOM, HEMOISPHOM ), HOHHOM, METAJNTIMYECKOMN, BOJIOPOTHOM
- C LIEJIBIO ONPEAEIIEHUS XUMUYECKON AaKTUBHOCTH BELECTB;

XapaKTepu30oBaTh (PU3NYECKHME CBOMCTBA HEOPTAHMYECKHX M OPraHWYECKUX
BEIIECTB U YCTAaHABIMBATH 3aBUCUMOCTh (DM3MUECKHX CBOWCTB BEIIECTB OT
TUIIAa KPUCTAIUIMYECKOUN PElIEeTKY;

XapakTepU30BaTh 3aKOHOMEPHOCTM B HW3MEHEHUM XHMHUYECKUX CBOMCTB
IIPOCTBIX  BEIIECTB, BOJOPOAHBIX COCJAUHEHHM, BBICIIMX OKCHUIOB U
TUAPOKCUIIOB;

NPUBOJUTH IMPUMEPHl XUMHUUYECKUX PEAKIMUH, PACKPBIBAIOIIMX XapaKTEPHBIC
XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB M3YYEHHBIX
KJIACCOB C TIEJIbI0 X UACHTU(UKAINHI U 00BSICHEHUS 00JIaCTH TPUMECHEHHUS;
ONpeAesATh MEXAHU3M pEAKIUMU B 3aBUCUMOCTH OT YCJIIOBUM NIPOBEICHUS
pEaKUUH W MPOTHO3UPOBATH BO3MOYKHOCTH MPOTEKAHUS XUMHYECKUX PEAKIIHI
Ha OCHOBE THIIA XMMUYECKOMN CBSI3U U aKTUBHOCTHU PEArcHTOB;

yCTaHABIIMBAaTh 3aBUCUMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OpPraHUYECKUX



COCIMHEHUN OT XapaKTepa B3aMMHOTO BIUSHHUS aTOMOB B MOJIEKYJIaX C IIEIbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINY;

yCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOM pEaKIMu U CMEIICHUS
XUMHUYECKOTO PaBHOBECHUS OT Pa3IUUHBIX (PAKTOPOB C LEIbIO OMpEACIICHUS
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUUYECKUX MPOIECCOB;

yCTaHABIIMBATh TEHETHUYECKYIO CBA3b MEXKAY KJIaccaMH HEOPTaHUYECKUX H
OpraHUYeCKUX BEHIECTB Jii OOOCHOBAaHMS MPUHIUIHAIBHON BO3MO>KHOCTU
MOJIYYEHHUs HEOPTaHUYECKUX U OPTaHUYECKUX COCAMHEHUN 3aJJaHHOTO COCTaBa
U CTPOCHHUS;

nojAOUpaTh pEareHThbl, YCIOBUS W  ONPENENATh NPOAYKTHl  PEaKIIUH,
MO3BOJIIONIMX pealin30BaTh JIA0OPATOPHBIE M MPOMBILIUICHHbIE CHOCOOBI
MOJIYYEHHU S BAXKHEHUIITUX HEOPTaHUUYECKUX U OPTaHUYECKUX BEIIECTB;
OTIPENICNIATh XapakTep CpeAbl B pe3yjibTaTe TUIPOJIM3a HEOPTraHWYECKUX W
OpraHUYeCKUX BEIIECTB U TPUBOAUTH TNPHUMEPHI THAPOJIHM3a BEIIECTB B
MOBCETHEBHOW JKM3HU YEJOBEKa, OWOJOTHYECKHMX OOMEHHBIX IIpoIeccax u
IPOMBIIIICHHOCTH;

PUBOJAUTEH PUMEPHI OKUCIUTEIPHO-BOCCTAHOBUTEIBHBIX PEaKIUi B MIPUPOJIE,
IPOM3BOJICTBEHHBIX MPOIECCAX U KU3HEAESITEIIbHOCTH OPTraHU3MOB;
00OCHOBBIBaTh  NPAKTUYECKOE  HUCIIOJIb30BAaHME  HEOPraHWYeCKUX U
OpraHMYECKUX BEIIECTB U UX PEAKIIUN B IPOMBIIINIEHHOCTH U OBITY;

BBITIOJHATh XUMHUYECKUN OHKCIEPUMEHT MO PACMO3HABAHUIO M TMOJIYYEHUIO
HEOPraHMYEeCKUX U OPraHUYeCKUX BEIIECTB, OTHOCAIIMXCS K Pa3IUYHBIM
KJIaccaM COEIMHEHMI, B COOTBETCTBUH C MpaBUJIAMU U TIpHUEMaMu 0e30macHOn
paboTHI ¢ XUMUYECKUMH BEIIECTBAMHM H JIAOOPATOPHBIM 000PYI0BaHUEM;
IPOBOAUTH PACUYCThl HA OCHOBE XUMHMUYECKUX (OPMYJI U YpaBHEHHM peaKIluii:
HAXO0XJACHUE MOJCKYJIAPHON (OPMYIBI OpPraHUYECKOro BEIIeCTBA IO €ro
IJIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €r0o COCTaB, WU IO
OPOJIyKTaM CrOpaHMsi; pacyeTbl MacCOBOM JOJNM (Macchl) XHUMHYECKOIO
COCIMHEHUS B CMECH; pacueThl Macchl (00BEMa, KOJIWYECTBA BEIIECTBA)
IPOJYKTOB PEAKIIUH, €CITH OJTHO M3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH);
pacyeThl MaccoBOM WM OOBEMHOW JONMM BBIXOAA MPOAYKTA PEAKIHH OT
TEOPETUYECKA BO3MOXKHOTO; PacdeThl TETUIOBOTO A (eKTa peakiuu; pacuyeThl
OOBEMHBIX OTHONIICHWH Ta30B MPU XUMUUYECKHX PEAKIHAX; PacdeThl MacChl
(0ObeMa, KOIMYECTBA BEIIECTBA) MPOJYKTA PEaKIUH, €CIU OJIHO U3 BEIIECTB
JAHO B BHJIE PACTBOpA C OMNPEIEICHHOW MaccOBOM J0JIe pacTBOPEHHOTO
BEILIECTBA;

WCIIOJIb30BaTh METO/bl HAYYHOTO MO3HAHMUS: aHAJIW3, CUHTE3, MOJECIUPOBAHUE
XUMHUYECKUX MPOLIECCOB U SIBICHUN — MPU PEIICHUN Y4eOHO-



MCCJIEIOBATEILCKUX 3a7a4 IO HM3YYCHHUIO CBOMCTB, CIIOCOOOB TOJNYYCHHS U
pacro3HaBaHUs OPTaHUYECKUX BEIIECTB;

e BIAJCTh NpaBWIAMH O€30MaCHOTO0 OOpalieHus C EeIKUMH, TOPIOYNMU H
TOKCUYHBIMH BEIIIECTBAMH, CPEJICTBAMHU OBITOBON XMMUW;

® OCYIIECTBIATH  IMOMCK  XUMUYECKOHW  WH(OpMAlMu 10  Ha3BaHMSIM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (OpMYyjIaM BEIIECTB;

® KPUTHUYECKH OIICHWBATh W HWHTEPIPETUPOBATH XHMHUYECKYH0 HH(POPMAIIHIO,
coJlepKaIyrocss B COOOIICHHSX CPEICTB MaccoBOW MH(MOpMaIuu, pecypcax
WNuTepHeTa, HAyYHO-TIOMYJSIPHBIX CTaThAX C TOYKH 3PCHHUS ©CTECTBEHHO-
HAyYHOW KOPPEKTHOCTH B IICNISIX BBIABICHHUS OIIMOOYHBIX CYXKIACHHH U
dbopMupoBaHUS COOCTBEHHOW MTO3UIIVH;

® VYCTaHABIMBATh B3aMMOCBSI3M MEXKIYy (akTaMd W TeOopuel, TPHUYMHON W
CIEICTBHEM TIpH aHanmW3e MPOOJEMHBIX CHUTyalluid W  00OCHOBAaHHHU
NPUHAMACMBIX PEIICHUN Ha OCHOBE XUMHUYCCKUX 3HAHUIA;

® IMIPCACTABIATh TMYTH PEIICHUS TJOOAIBHBIX MPOOJIEM, CTOSIIUX Iepes
YeJIOBEYSCTBOM, M TIICPCIICKTHBHBIC HAIMPABICHUS PAa3BUTHS XUMHUYCCKUX
TEXHOJIOTHUH, B TOM YHUCJIC TEXHOJIOTUH COBPEMEHHBIX MAaTEPHAJIOB C Pa3IMUHON
(YHKIIMOHATBHOCTHIO, BO30OHOBISIEMBIX HCTOYHHUKOB CBIPBS, MEPEPaOOTKH U
YTUIU3AIUU TIPOMBIIIUICHHBIX ¥ OBITOBBIX OTXOJIOB.

BbInycKHUK HA YIJIY0JIEHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUUTHCS:

e (opMynupoBaTh Ie€Jdb  WCCICAOBAaHWS, BBIBHTaTh W  IMPOBEPATH
AKCMIEPUMEHTAITBHO THUIIOTE3bI 0 XMMHUYECKHUX CBOMCTBAaX BEIIECTB HA OCHOBE
UX COCTaBa U CTPOCHHS, MX CIIOCOOHOCTH BCTYIATh B XMMHUYECKHUE PEAKIIUH,

0 XapakTepe  MPOJIYKTaX Pa3InYHBIX XUMUICCKUX PEAKITHH;

® CaMOCTOSITENILHO TUTAHUPOBATH M MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI C
coburroieHueM TIpaBuiI 0e30macHO paboThI C BEIIECTBAMHU U JIaOOpaTOPHBIM
000pyI0BaHUEM;

® UHTEPHPETUPOBATH JAHHBIC O COCTABE U CTPOCHHUH BEIIECTB, MOJYYCHHBIC C
TIOMOIIBI0 COBPEMEHHBIX (DU3UKO-XUMUIECKUX METOIOB;

® XapaKTepHU30BaTh poJib a30TOCOCPIKAIIUX TeTePOIUKINIECCKUX
COCIMHEHUI W HYKJICHMHOBBIX KHCJIOT KaK BaXHEHIIUX OHOJIOTHYECKHU
AKTUBHBIX BEIICCTB;

® [IPOTHO3WPOBATH  BO3MOXKHOCTH POTEKAHUS OKHUCJIUTEITHFHO-
BOCCTAHOBHUTEIBHBIX ~ pPEaKIUi, JEeKalMX B OCHOBE NPHPOJHBIX U
IPOM3BOJICTBEHHBIX MPOIECCOB.

I[lnanupyemble  MeTanpeaMeTHble  Pe3yJabTAThI

PeI‘yJIHTI/IBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble I[eﬁCTBPIH



O0yvawmmiicsa cMOKeT

1) caMOCTOSITENIBHO ~ OMPENeNATh WEeMM M COCTABJIATh IUIAHBL, OCO3HABas
MIPUOPUTETHBIE U BTOPOCTETICHHBIC 3a]]a4H;

2) CaMOCTOSITEIIbHO OCYIIECTBIISITh, KOHTPOJIMPOBATh M KOPPEKTUPOBATH YUCOHYIO
U BHEYUYEOHYIO JEATEIbHOCTh C YYETOM IPEABAPUTEIBLHOTO IJIAHUPOBAHMUS;

3) MCHONB30BaTh PA3IUYHBIC PECYPCHI IS TOCTHIKCHUS [IEIICH;

4) BBIOMPATH YCICIIHBIC CTPATETUH B TPYIHBIX CUTYAIUSX.

ITo3HaBaTe/bHbIC Y4€OHO-J10THYECKHUE
YHHUBepcaJibHbIe YueOHble AelicTBUS

O0yyammiics CMOKeT

1) xnaccuduirpoBaTh 00BEKTHI B COOTBETCTBUU C BBIOPAHHBIMH NPU3HAKAMH;

2) cpaBHHMBATb OOBEKTHI,

3) cHcTeMaTH3MPOBATH M 0000IATh HH(GOPMAIIHIO;

4) ompenessTh IpoOIeMy U CITOCOOBI €€ PEIICHUS;

5) BianeTh HABBIKAMU aHAJIN3A,;

6) BiaaeTh HABBIKAMU MMO3HABATEIHHOM, YUCOHO-HCCIICIOBATEIBCKON M IPOCKTHOM
NesTeTbHOCTH,

7) caMOCTOSTEIILHO OCYILECTBIISATH MOMCK METO/IOB PELICHUS MPAKTUYECKUX 3a/1ad,
IPUMEHSTH Pa3JIMYHbIE METOIbI IO3HAHUS JJIS U3YUEHUS] OKPYIKAIOIIEro MUPA.

ITo3naBaTebHBIE Y4eOHO-UHPOPMALIMOHHbIE
YHUBepcaJbHbIe Y4eOHble 1eiicTBUS

O0yvammiics CMOKeT

1) uckaTh HEOOXOAMMBIC HCTOUHUKN HH(POPMALIUH;

2) CaMOCTOSITCIbHO W OTBETCTBEHHO  OCYIICCTBIATh  HWH(POPMALMOHHYIO
JEeSTENBHOCTh, B TOM YHCIIC, OPHUEHTHPOBATHCA B PA3IUYHBIX HMCTOUYHHUKAX
uHdOpMaIuu;

3) KpUTUYECKH OICHUBATh M HHTEPIPETHUPOBATH MH(POPMAIINIO, MMOIYIaeMYIO U3
Pa3IMYHBIX HICTOUYHUKOB;

4) oBnaneth cHOPMHUPOBAHHBIMU HaBBIKAMHU PA0OTHI C Pa3ITMYHBIMU TEKCTAMU;

5) mcronb30BaTh Ppa3UYHBIC BHJIBI MOJCIUPOBAHUS, CO3JaHHUS COOCTBEHHOM
UH(OpMaIIUH.

KoMMyHHKaTHBHBIC YHHUBepCcaJIbHbIe Y4eOHbIe AeiiCTBHS

OoOyuarommiicss CMOkKeT

1) BBICTYHATH MIEpE]] Ay IUTOPHUCH;

2) BECTH JUCKYCCHIO, JIMAJIOT, HAXOUTh MPUEMIIEMOE PEIICHUE PU HATUIHH
Pa3HBIX TOUEK 3PEHUS;

3) MPOIYKTHBHO OOMIATHCS M B3aUMOJICHCTBOBATH C MTAPTHEPAMHM 110 COBMECTHOM
NeSITebHOCTH,

4) yYUTHIBAThH MO3UIUU JPYroro (COBMECTHOE IIeJICTIOJIaraHie W TUIAHUPOBAHHE



001X cnoco0oB pabOThl HA OCHOBE MPOrHO3UPOBAHUSI, KOHTPOJIb U KOPPEKLIMS
X0/1a ¥ pe3yJIbTaTOB COBMECTHOM J1€ATEIILHOCTH);
5) addexTrBHO pa3pemmaTh KOHPIUKTHL

CHUCTEMA OLIEHKH PE3VYJIBTATOB OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOUM ITPOT'PAMMOBI

JIJist OLIeHKH pe3yIbTaTOB OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOrpaMMbl
UCIIOJIb3YIOTCSI Takve BHUABl KOHTPOJIA KaK MpeaBapUTEIbHBIM, TEKYIIUH,
TEMATUYECKUN, WTOTOBBIA KOHTPOJIb, (OPMBI KOHTPOJIA: YCTHBIM OTBET
oOyuyaromierocsi, caMocTosATeIbHass paboTa, KOHTpOJbHAas padoTa, MpakTHYecKas
paboTa, TeCTUpOBaHHUE.

e VYCTHBIM OTBET 06yqa}0mer0051 npeaHasHa4dCH I IPOBCPKHU YMCHHA
MMPUMCHATH ITOJIYYCHHBIC 3HAHUSA JIJIA O0OBSICHEHUS paSH006paBHBIX XUMHUYCCKHNX
SIBICHUHA M CBOMCTB BCHICCTB, OUCHKH POJIM XMMHU B PA3ZBUTHH COBPCMCHHBIX
TEXHOJIOTUH U IMOJTYUYCHHNH HOBBIX MAaTCPUAJIOB.

o CamocTosTeabHas pa60Ta HCIIOJIB3YCTCA C NCJIIBIO OIIPCACICHUSA YPOBHA
OBJIAACHUSA U IIPUMCHCHUS aJITOPUTMOB PCIICHUA paC‘IéTHBIX 3ajgad.

o KoHnTtponbHas paboTa ucnosb3yerca npu GpPOHTATIHLHOM TEKYIIEM U UTOTOBOM
KOHTPOJIE C LEJbI0 MPOBEPKH 3HAHUMN, YMEHHUM IIKOJIBHUKOB IO JOCTATOYHO
KPYITHOM U TIOJTHOCTBIO U3YYEHHOU TEME MTPOTPAMMBL.

o [JlpakTnueckas  paborta, JnabopatopHas paboTa  HCIOIB3YIOTCS IS
dbopMupoBaHUs MPAKTUICCKUX YMEHHH IO TPOBEJACHUIO M OMKMCAHUIO OIBITOB,
HaAOJII0/ICHUN, UCCIICIOBAHMM C IIENTbI0 3aKPEIICHUS TEOPETUICCKUX 3HAHUM.

e TectupoBaHue HCMOJB3YETCS C LEIbIO KOHTPOJS PE3yJbTAaTOB OOYyUYEHHUS H
MOJKET OXBAaTHIBATh OOJIBIION KPYT BOIIPOCOB.

® VY4eOHBIN MPOEKT MCIIOIB3YETCS C 1EIbl0 (HOPMUPOBAHUS HABBHIKOB MPOCKTHOM
NEATENIbHOCTH, CAaMOCTOSITEIBHOTO TMPUMEHEHUS MPUOOPETCHHBIX 3HAHUU U
CIIOCOOOB ICUCTBHI MPU PEIICHAN PA3TUIHBIX 33]1a4.

HHH HpOMe)KYTOqHOﬁ aTTCCTallii HCIIOJB3YIOTCA 3aJdadaHHA, HAICJICHHBIC Ha

MIPOBEPKY TPEX YPOBHEN YCBOEHHUS.

YpOBEHb  BOCHpPOW3BENCHHS  (BONPOCHl  PENMPOAYKTUBHOIO  XapakTepa).
OOyuaronuiics MOXET BOCIPOU3BECTU (MOBTOPUTH) MH(GOPMAIIMIO, OIEpallnH,
NEUCTBUS, PEIINTh TUTIOBBIE 3a/1a4d, PACCMOTPEHHbBIEC MPU OOYUYCHUHU.



YpPOBEHb YMEHHUUM M HABBIKOB (BOIPOCHI Ha YCTAHOBJIEHHWE MOCJIEA0BATEIbHOCTH,
cootBeTcTBUs). Ha 3TOM ypoBHE yCBOEHUs OOyYarOUIMIICS yMEET BBINOJHATH
JeUCTBUS, 0011as METOJUKA U MOCJIEI0BATEIbHOCTD (AJTOPUTM ) KOTOPBIX U3yUYEHBI
Ha 3aHATUAX, HO COJIEPKAHNE U YCIOBUS UX BBIITOJHEHUS HOBBIC.

YpOBEHb TNPUMEHEHUS 3HAHWW B HECTAaHAAPTHOW CUTYyallMH, MPOTHO3MPOBAHMUS,
TBOpUecTBa (IpoOIeMHbIE, UCCIIEA0BATENbCKHUE 3a0aUH).

KoMnoHeHTbl TpOeKTHOM Kpurepun onienrBanus Onenka B
ESITENLHOCTH Oaiutax
ConepxareJIbHbIN 3HAaYMMOCTb BBIIBUHYTOM 0-2

poOJieMbl U €€ aJICKBaTHOCTh
U3y4acMOM TeMaTHKE

[IpaBuipHOCTH BHIOOpA 0-2
UCTIOTh3yEeMbIX METO/IOB
MCCIIeIOBaHUs

I'myOGuHa packpbITHS POOJIEMBI, 0-2
UCTIOJIh30BaHKUE 3HAHUH U3 IPYTHX
oOnacTeit

Jloka3aTeIbHOCTh TPUHUMAEMBIX 0-2
pelIeHu

Hannuue aprymeHTHpOBaHHBIX 0-2
BBIBOJIOB U 3aKJIIOUEHUN

JlessiTeIbHOCTHBIM CreneHb MHAWBUIYATBLHOTO YUYaCcTHs 0-2
KakJ10TO MCIIOJHUTEISA B
XO/1€ BBITIOJIHCHUS ITPOCKTA

XapakTep B3aMOJICUCTBHS 0-2
YYaCTHUKOB TMPOEKTA

Pe3yabTaTUBHBIM ®opMa npeabsIBICHUS IPOEKTA U 0-2
Ka4yeCTBO €ro 0popMIICHUS
[Ipe3enTtanust mpoekTa 0-2
ConepxaTtenbHOCTb U 0-2

apryMEeHTHPOBAHHOCTh OTBETOB Ha
BOIIPOCHI ONIMOHEHTOB

['pamMoTHOE M3J10)KEHNE CAMOTO 0-2
X012 UCCIICIOBAHUS U
UHTEPIPETAIUs €T0 PE3yJIbTATOB.




Hosusna npencrasisieMoro 0-2
IPOCKTa

MaxkcuMajbHbIN 0a 24

COILEPKAHUE YYEBHOI'O IPE/IMETA

10 kaacce

Tema 1. OcHOBHBIE TeOpeTHYECKHE TMOJI0KEHHUS] OPraHUYeCKOd XMMHUU

IIpeamer opranmyeckoii xumuu. MHoroo0pa3ue opraHM4ECKUX
coenuHeHui. OpraHu4eckue BeEIIECTBA.  YTIJIEPOAHBIM  CKEJIET  MOJIEKYJI
OPraHMYEeCKUX BEIIECTB. YTIEPOA-yIriepoiHbie CBsI3U. COeNMHEHHS] HACBIIICHHBIE
U HEHachllleHHbIe. KpaTHbIe CBS3U. AIMKIMYECKUE U UUKIMYECKUE COCIUHEHUSI.
Monekynbl € pa3BETBICHHbIM M HEPA3BETBICHHBIM YIJIEPOAHBIM CKEJIETOM.
OyHKIMOHANIbHBIE TPyMNIbl. MoOHOQYHKIMOHATIBHBIE, MOJU(YHKIIMOHAIBHBIE U
rerepodyHKIMOHAIbHBIE  COECIUHEHUS. Teopuss  CTpOEHHS  OpPraHUYECKHX
coenquuenuit A. M. bytieposa. M3oMepsl.

XuMHu4eckne CBSI3M B MOJIEKYJaX OpPraHU4YecKHuX COeJIMHEeHMH.
I'mOpunmzanus opOutaneir. o-CBs3b, n-CBsI3b. I[lepBUYHBINH, BTOPUYHBIM,
TPETUYHBIA U YETBEPTUYHBIN aTOM yriiepona. [[nvHa cBs3u.

OO0mue npeacraBjieHUs 0 PeAKIIUOHHOM CIIOCOOHOCTH OPraHUYeCKNX
coennHenmnid. [loHsATHEe 0 MEXaHU3MeE peakUuu. DJIeMeHTapHbIl akT. [IpocTeie u
cinoxHbie peakuuu. [lepexognoe COCTOSTHUE. ['emonmuTnueckui u
TeTePOIMTUYECKUIT  crocoObl  pa3pbiBa cBsizu. Pamukanel.  Hykneodunbr u
anexkTpoduiasl. CyoCcTpaThl. PeareHTsbL. DIEeKTPOHOOHOPHBIE U
AJIEKTPOHOAKIIEITOPHBIE 3amecTuTen. WHaykTuBHBIA 3(Qdext. Me3omepHbIii
apdext. Conpsprennas cuctema. Kimaccudukanus peakiuii B OpraHMYecKon
XUMUU: TI0 Pe3yabTary (peakuuu 3aMeIleHUs, TPUCOSANHEHUS, OTIICIUVICHUS); 110
M3MEHEHUIO XUMHUYECKOW MPUPOJIBI OPraHUUECKOTO BEMIECTBA B XOAE PEAKLIUU
(runpupoBaHue, JETUAPUPOBAHNE, TUpATALlUA, JEeTUApATAIUs, TalIOrT€HUPOBaHUE,
JI€TajJOr€HUPOBAHUE, TUIPOTAIOTCHUPOBAHUE, JETUIPOTrajOreHUPOBAHNUE,
ruaponus). Peakuus snektpoduinbHOro 3amenienus. Peakiust Hyki1€opuiIbHOTO
3amenieHus. Peakiuu pagukaibHOro npucoequuenus. Peakuuu 3neKkTpopuiabHOTro
npucoeAnHeHus. Peakunu HyKJI€0pUILHOTO MPUCOETUHEHMUS.




Jemoncmpayuu. Konnekuuy OpPraHUYECKUX BEIIECTB M MAaTEpPUAIOB U
W3JEJIMN U3 HUX. MoJenu MOJIEKyJl OpraHUuYEeCKUX COEAUHEHUM.

Ilpaxkmuueckue padomwt. 1. KOHCTpyHpOBaHUE MIAPOCTEPKHEBBIX MOJEIEH
MOJIEKYJl OpPraHMYECKHX coequHeHuid. 2. OmnpeneneHue BOAOPOJA, yriepoja H
XJIOpa B OPraHUYECKUX COCTMHEHUSIX.

Tema 2. YriieBonopoasbl

Auakanbl. O0mmas hopmysia 1 TOMOJOTHUECKUM psii adkaHoB. KauecTBeHHBIN
M KOJUYECTBEHHBIM COCTAB MOJICKYJl ajlKaHOB. MexayHapoaHas HOMEHKJIaTypa
OpraHUYeCKUX coequHeHni. M3omepusi U HOMEHKIATypa ajlkaHOB. Duznueckue
CBOMCTBa aJKaHOB. XWMHUYECKHE CBONCTBA QJIKAaHOB. XHMHUYECKHE PEAKIUU C
ydacTHEM ajKaHOB, MPOTEKAIOIIHE MO0 MEXaHU3MY pPaJUKaIBHOTO 3aMeleHUS:
rajioreHupoBaHue, HuUTpoBanue (peaxius Konoranora), neruipupoBaHue.
N3omepuzanms ankanoB. Kpekunr. Kartaiuruueckoe OKHUCICHHE U TOPEHUE
ankaHoB. KonBepcust merana. Cunre3-raz. YacTUuHOE OKHCIEHHE MeETaHa.
[lonyyenue ankaHoB: peakiusi Bropua, nekapOOKCUIMPOBAHHME COJIEH YKCYCHOU
kuciotTel, peakius Konpbe. I[IpuMeneHue ankaHoB. MexIyHapOJHBIC KOJIbI
IIMIIEBBIX JOOABOK.

AJikenbl. O0mias popmyia, TOMOJIOTUYECKHUH Psii 1 HOMEHKJIATypa aJKeHOB.

spz-m6p1/1111/13au1/1;1 opOuTasiedi  aTOMOB  yIjepoja. CrpyktypHas u
OPOCTPAHCTBEHHAss M30Mepus alkeHOB. Du3nyeckue CBOWCTBA  AJKEHOB.
XHWMHUYECKHE CBOWCTBA QJIKEHOB: PEAKIUU, MPOTEKAIOIIUEe [0 MEXAHU3MY
ANEKTPOMUIBHOTO TPUCOECIUHEHUS (TUIPOraJOreHUPOBaHUE, TallOT€HUPOBAHUE,
ruaparamnus, TiApupoBanue, nerupupoanue). [IpaBuno MapkoBHUKOBA.
KapOokatnon. KauecTBeHHasi peakiiuss Ha JBOWHYIO CBs3b (peakmus Barnepa).
[Tonumepuzanus ankeHoB. MoHOMEp, MOJMMEP, 3JIEMEHTAPHOE 3BEHO, CTENEHb
nonuMmepuzaunn. OKuciieHHe ankeHoB. Bakep-npouecc. IIpomblluieHHbIE H
nabopaTopHbie crocoObl TonydeHus: ankeHoB. llpaBuiio 3aiinieBa. [IpuMenenue
AJIKCHOB.

Aakaauensl. O6mias hopmyna ankagueHoB. M3onmupoBanHblie, CONPSIKEHHBIC
U KyMYJUpOBaHHbIC AueHbl. Jlenokanu3auust cBsA3U. @PU3NYECKUE CBOWCTBA
anKaaueHoB. XUMHUUYECKHE CBOMCTBA AaJKAJUEHOB: PEAKUUU NIPUCOCAUHEHUS
(runpupoBaHue, TaJOT€HUPOBAHUE) W MOJUMEpU3alUU. Pe30HaHCHBIM THOpU]I.
Harypanbupiii u cuHTeTHUEeCKME Kayuykd. Bynkanmsauws. [lonydeHune wu
npuMeHeHue ankaaneHoB. Peakius JleOenena.

Aakunbl. O0mas ¢opMyna U TOMOJIOTHYECKUN s alKWHOB. M3omepus u
HOMEHKJIATypa aJKMHOB. Sp-THOpuAM3anus opOuTajseldl aTroMoB yriepoja.
DU3UYECKUE CBOWCTBAa AJKWHOB. XWMHWYECKHE CBOMCTBA AQJIKHHOB: PEAKIUHU
AIEKTPOPUIBHOIO MNPUCOCAUHEHUSI (TFaJOT€HUPOBAHUE, THAPOTraJIOreHUPOBAHMUE,
ruapaTtanus, ruapupoBanne). [IpaBuino DabTexoBa. AneTriieHUAbI. JluMepu3amus



U TpuMepuzalus aneTwieHa. OKUCICHUE alKMHOB IEPMaHTaHATOM Kajus B
paznuuHbIX ycnoBusx. [lonydeHnne u npruMeHeHne aIKHHOB.

Hukaoankanbl. OOmas GopMmyna ¥ TOMOJOTHYECKUM PsAJl IIUKIOATKAHOB.
N3omepust 1 HOMEHKIaTypa HMUKI0aIKaHOB. DU3HUECKUE CBOMCTBA IUKIOATKAHOB.
XUMHUYECKHE CBOMCTBA IUKJIOAIKAHOB: PEAKIUH TMPUCOCAUHEHUS K MaJbIM
[UKJIaM, PEaKIMU 3aMEIICHUS HOPMaJbHBIX IUKJIOB, PEAKIUU THAPUPOBAHUS U
neruapupoBanus. [lonydeHre UMKIOATKAaHOB M3 JHUrajloreHaakaHoB. Meauko-
OMOJIOrMYeCKOE 3HAYCHHE ITUKIIOATKAHOB.

Apenbl. Kpurepun apomMaTUYHOCTH. ApomaTuyeckuil cekcteT. lIpaBuio
Xrwokkens. O6mias ¢popmysa U roMoJiorudeckuit psa aperos. OpTo-, mapa-, MeTa-
kcwinonbl. dusmyeckue CBOMCTBa O€H30Jla W €ro TroMojoroB. Peakuuu
ANEKTPOPUIBHOIO  3aMmelieHuss OeH3ojia  (TraJloreHUpOBaHHME, HUTPOBAHME,
ankunupoBanue). m-Komrmeke, c-koMmruieke. Peakiuu npucoeIMHEHUsT apeHOB.
XUMHUYECKHUE CBOWCTBAa roMosioroB OeH3ona. OpHEHTaHThI TMEPBOTO W BTOPOTO
pona. KoHJieHCHpOBaHHBIC U HEKOHJICHCUPOBAHHBIE apOMAaTUUECKUE COCIMHECHUSI.
[TonyueHnne u mpUMEHEHNE apPEHOB.

IIpupoanbie ucTOYHMKH YyriaeBoaopoaoB. I[lpupoansiii raz. Hedrs.
[lepepaboTtka HedTH. [leroHarnmoHHas CTOMKOCTh OeH3MHA. OKTaHOBOE YHUCIO.
Pudopmunr. IIpumenenne HedrenpoaykToB. Buasl TBEpAOTo TOIUIHBA.

I'anorenzamemiéHubIe YIJIEBOOPOABbI. Obmas XapaKTEPUCTHUKA.
@u3nyecKkue CBOICTBA. XHMHUYECKHME CBOICTBAa TaJIOT€HAJIKAaHOB (peakuuu
3aMEUIEHUs U OTUICIUIEHUs1). XMMHUYECKHUE CBOMCTBA TAJIOIE€HAIKEHOB (peakuuu
OPUCOCAVHEHUS, 3aMEUICHUsA, MoNUMepu3aluu). B3aumHoe BIUSHHUE aTOMOB B
MOJIEKYJIaX TaJlOT€H3aMEIICHHBIX YIIIEBOAOPOAOB. [IponykTel mnoauMepuszanuu
rajioreH3aMelCHHbIX  YIJIEBOAOPOAOB:  MOJIUBUHUIXJIOPUI,  XJIOPOIPEHOBBIM
Kay4dyK, OJTUTETPAPTOPITUIICH.

Jemoncmpayuu. ArperaTHoe COCTOSHUE aJKaHOB B 3aBUCUMOCTH OT MOJIAPHOM
Macchl (OyraH, rekcad, mapaduH). HecMmemmBaemocTh rekcaHa ¢ BOJIOH,
CpaBHEHHE TIOTHOCTH TeKCaHa U BOojbl. PacTBopeHue napaduHa B TeKcaHe.
PactBopumocTh B rekcaHe OpoMa M TMepMaHraHaTa Kaiuus. bpoMupoBaHue
ankaHoB. PajgukanbHOE OpOMHUpOBAHUE TOTYOIA.

Jlabopamopnwvie onvimel. 1. IlocTtpoeHne Monaenerd MOJEKYJ alKaHOB. 2.
[Toctpoenne wmopeneid MoJiekyn ankeHoB. 3. CpaBHEHHE CIOCOOHOCTH K
OKHCJICHUIO aJIKAHOB U alikeHOB. 4. CpaBHEHHUE CIOCOOHOCTH K OPOMHUPOBAHUIO
MIpY OOBIYHBIX YCIOBHUSIX JKAHOB W aJKEHOB. 5. JleiicTBre mepMaHraHaTa Kaaus
Ha O€H30J1 ¥ TOIYOJ.

Ilpakmuueckasn paboma 3. IloyvueHUE STHIICHA U OTIBITHI C HAM.

Tema 3. Kuciopoacoaep:xanue oprann4eckKue coeJMHEeHUs



Cmuprel. CoctaB cnuproB. Knaccudukainuss 1 HOMEHKJIATypa CHUPTOB.
dusnyecKue CBOMCTBA CIUPTOB. MEXMOJIEKYISIPHbIE BOAOPOIHBIE CBI3H U UX
BIUSIHUE Ha (U3MYECKHEe CBOWCTBA CHUPTOB. XHWMHUYECKHE CBOMCTBA:
B3aMMOJEHCTBHUE CO IIEIOYHBIMU METAUIAMH, C TaJIOT€HOBOAOPOAAMU, BHYTPH -
U MEXMOJIEKYJISIpHas AerupaTaiys, peakius 3TepuduKanum, OKUCICHUE.

IIpocthie u ciaoxkHble 3¢upbl. Homenkiarypa mnpocThix 3(GUPOB.
KommnekcooOpa3oBanre MHOrOaTOMHBIX cnMpTOB. KauecTBeHHas peakuus Ha
MHOT0aTOMHbIE€ CIUPTHI. [lonydeHue u npuMeHeHue CIUPTOB.

®enonbl. Knaccupukaumss um HOMeHkinatypa (eHosoB. Pusznueckue
cBoiicTBa (eHona. BzaumHOe BIMSHME aTOMOB B MojeKkyse (eHona.
XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIETOYHBIMU METallaMU U CO
mieso4aM, OpOMUPOBAHME, HHUTPOBAHHUE, OKHCIEHHUE, TUIPUPOBAHUE).
O6pazoBaHre KOMIUIEKCHBIX coeAuHeHuid ¢ xuopuaom keneza (III) -
KauecTBeHHass peakius Ha ¢eHonbl. CpaBHEHHE XHMHUYECKHX CBOMCTB
OJIHOATOMHBIX cnupToB M (deHona. llomydyenne u mnpumMeHeHue QEHOJOB.
bakrepuniunas akTHBHOCTh (hEHOJIOB.

Aabaeruabl U KeToHbl. KapOoHwibHBIE coeauHeHus. HomeHkmarypa u
U30MEpHUsl albJETUI0B M KETOHOB. (DU3MYECKHE CBOWCTBAa albACTHIOB U
KETOHOB. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE KapOOHWILHOMN TPYIIIIBI.
CrpoeHne  MOJEKyd  anbAETHIOB. XHMHUYECKHE  CBOWICTBA:  peakuuu
HYKJIEO(DHUIIBHOTO MPUCOSANHEHUS (TUApATALIMS, TPUCOCIUHEHNE K allbJIeTH1aM
CIUPTOB, THUApPOCYIb(HUTa HATPUS, LMUAHOBOAOPOJA), BOCCTAHOBJIECHUE
anbJAETHIOB M KETOHOB, OKHUCJIEHUE aJIbJIETUIOB, MOJIUMEpPU3ALUSI U
nonukoHaeHcauus. llomyaneranu. Aneranu. KauecTBeHHblE peakuu Ha
anpaerunpl: ¢ ruapokcunoM meau (II), ¢ ammumayHbIM pacTBOPOM OKCHIIA
cepebpa, ¢ pykcuHcepHucTor kuciaotou. IlomydeHue aabAerwaoB M KETOHOB.
[IpumeHeHne  anpaerujioB W KETOHOB.  AHTHUCENTHYECKOE  JIEWCTBUE
dbopmanperuaa.

KapOonoBble kuciorbl. CrTpoeHHE MOJEKYd KapOOHOBBIX KHUCIOT.
DNEKTpOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE KapOOKCWIHHOW TPYIIIHI.
['omonorudeckue psaasl u odume GopMyasl KapOOHOBBIX KUCIOT. Dusnueckue
CBOMCTBa KapOOHOBBIX KHCJIOT. XHUMHUYECKHE CBONCTBA MpPEACIbHBIX
OJTHOOCHOBHBIX KHCJIOT: PEAaKIMd HYKICOPWIHHOTO 3aMENICHHsI, KUCIOTHBIC
cBoiicTBa. Mexanu3Mm peakiuu dtepudukanmu. Cuna rasoreH3aMenIeHHBIX
KapOOHOBBIX KHCIOT. (OCOOCHHOCTh XWMHUYECKUX CBOWCTB MYpPaBHHUHOU
KUCIOThI. OCOOEHHOCTH XMMHUYECKHX CBOMCTB MpEIEIbHBIX JIByXOCHOBHBIX,
HEMpEJETbHbIX  OJHOOCHOBHBIX, apOMAaTUYECKUX KapOOHOBBIX  KHUCIOT.
[Tonyuenne kapOOHOBBIX KHUCIOT. BakHelume mnpeactaBuTend KapOOHOBBIX
KHUCJIOT: MypaBbHUHasi, YKCycHasi U OeH3oilHas. Menuko-Ouoiaoruyeckoe



3HA4YCHHUE U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

DYHKUMOHAJIBHbIC NPOM3BOAHBIE KapOOHOBBIX KHCJIOT. CloXHbBIE
s¢upsl. T'anorenanrunpuabsl. AMuaesl. AHrugpuasl. Tuosdupsl. Ilomydenwue
xJIopaHTuApuI0B. PeakiionHas crmocoOHOCTh (PYHKIIMOHATBHBIX TMPOU3BOIHBIX
KapOOHOBBIX KHUCIOT. KHCIOTHBIN Tuaponau3 cioxHbIX 3¢upos. Illerounoi
TUAPOIU3 CIOXKHBIX dSPupoB — ombuieHue. [IpuMeHeHWe ©  MEAHMKO-
OMOJIOrMYEeCKOE 3HAUCHHE MPOU3BOIHBIX KAPOOHOBBIX KHUCIIOT.

Jemoncmpayuu. Peakuus H30NPONUIOBOTO CIUPTa € XJIOPOBOAOPOJIOM.

[lapocTepkHEBbIE MOJIETH MOJIEKYJ] allbJIETUAOB M KeTOHOB. OOpa3oBaHue

Ouypera Mnpu pasioKEeHUU MOYEBHUHBI.

Jlabopamopnsie onvimer. 6. IlocTpoeHue Mojeneld MOJEKYJIT H30MEPHBIX

cnupToB. 7. PacTBOpuMOCTb pa3HbIX cHoupToB B Bojae. 8. OkxucieHue

npornaHosia-1 U mponanona-2. 9. Peakuus HykiI€Oo(QHIBHOrO 3aMelleHus

cnupta. 10. Oxwucnenue cnupra auxpomatom kamusa. 11. HMomodopmuas

peakiusi. 12. BzanmoneicTBie MHOTOATOMHBIX CIIUPTOB C TUIPOKCUIOM METU

(I1). 13. OOHapyxeHHEe TIIMKOJIBHOrO (hparMeHTa B IIIMIICPHHE.

14. PactBopuMOCTh ¥ KHCIIOTHO-OCHOBHBIE  CBOMCTBa  (peHOA.

15. BpomupoBanue ¢enona. 16. Oxucnenue ¢enonoB. 17. KauectBeHHas
peakiuss Ha Qenonbl. 18, Peakumst «cepebpsiHoro 3epkaia». 19.
Oxkucnenue aIbIETUIOB TUIPOKCUIOM MeIn D). 20.
HucnponopuronupoBanue Gopmanpaeruaa. 21. KauectBenHas peakius
Ha anpAerunbl ¢ GykcuHCepHHCTOW Kucinotod. 22. Homodbopmuas
peakuus Ha aneroH. 23. IloctpoeHwe Mojene MOJEKYJl H30MEpPHBIX
KapOOHOBBIX  KHCJIOT H  CIOXHBIX d3¢upoB. 24. CpaBHeHHUE
PacTBOPUMOCTH KapOOHOBBIX KHCIIOT M MX cojiei B Boje. 25. KucinoTHbie
CBOMCTBa YKCYCHOM KHCHOTBL. 26. Peakmus »stepudukanuu. 27.
OOnHapyxeHne YKCYCHOW KHUCIOTHI (Ka4eCTBEHHAs peakilvs Ha aleraT-
noH). 28. CpaBHEHME CIHOCOOHOCTM K OKHUCJIEHUIO MYpPaBbHHOM,
aBeJICBOM M yKCycHOM kucioT. 29. KauecTBeHHass peakius Ha
maBeneByro kucnoty. 30. ['mapomus gumerundopmamuna. 31. 'maponms
MOYEBHUHBI. 32. OcHoOBHbIE CBOWCTBa MOYEBHHBI. 33.
JlezaMuHUpOBaHWE MOYEBUHBI.

34. 'maponus sTUanerara.

Ilpakmuueckue paoomet. 4. PenieHre >KCIEPUMEHTAIBHBIX 3a7ad IO TEME

«Criuptel. @enonbl. Anbaeruapl. Ketons». 5. [lonyyeHne yKCyCHOM KHUCIOTBI

U U3y4Y€HHE €€ CBOMCTB.

Tema 4. A3oToconepxainiue opraHndecKue coeIMHeHH.
I'etepodyHknuoHaJbHbIE COCTUHEHUS
Amunbl. O0mas ¢popmyna amuHoB. Homenkiarypa amunoB. [lepBuunsie,
BTOPUYHbBIC, TPETUYHbIE aMUHbl. DU3NUECKHE U XUMUYECKHE CBOIICTBA AaMUHOB.



AHunuH. OCHOBHBIE CBOWCTBa aMHUHOB. Cuja aMMHOB M HUTPOCOCIHHEHUU.
Hyxneoduiibubie CBOWCTBA AMHUHOB. JlesaMuHUpOBaHUE. Peaxuus
OpomMupoBaHMs aHWIMHA. Peaknus 3IEKTpOPWIBHOIO  3aMELIEHUs IO
apoMaTH4eCKOMYy Koublly. Peakuus ropeHuss aMHHOB. OKHCIEHUE aHUJIMHA.
[lonyyenue amunoB. Peakuust 3ununa. [lpuMeHenre u MeauKo-OMOIOrHYECKOe
3HAYEHUE aMUHOB. bBUOT€HHBIE AMUHBI.

I'eTepounukanyeckue coenunenusi. KapOouukinyeckue 51
rETEPOLMKINYECKHE coennHeHus1. Kucnopoacoaepxkamune reTepouuKInIecKue
coeMHEHUA. A30TCcoAepKaIIUE TeTEPOUMKIbl. DU3nyecKrue 1 XUMUYECKHE
CBOICTBa mupuauHa U nupposia. OOImas XapakTepuCcTUKa T'eTePOLMKINYECKUX
coelMHEHUH ¢ aAByMs u Oonee rerepoaromamu. [lupumuaun. Ilypun.
[IpuMeHeHNE TETEPOLUKINYECKUX COEUHEHUN.

I'erepodyHkumoHanbHble coefuHeHUsA. [IpUHIMIBI HOMEHKIATYpHI
reTepoyHKIMOHANBHBIX COEAMHEHUN. AMUHOCTUPTHL. [ MAPOKCUKETOHBI U
TUAPOKCUANBAECTUABL. AMHUHOKHUCIOTHL. [IpOTEMHOT€HHBIE aMHHOKHUCIIOTBHI.
®enonokucaoTel. ['mapokcukucioTsl u okcokucnoTsl. [ukn Kpebca.
AcuMMmeTpudecKuil atoM yriiepoaa. OnTudeckast 13oMepus. JHAHTUOMEPHI.
[Tpoexunu durmiepa. [I[pumeHenne reTepo yHKIMOHATBHBIX COSTUHECHUIM.
Jlemoncmpayuu.  PacTBOpUMOCTH U OCHOBHBIE  CBOMCTBAa  IMPUMHA.
KommnekcoobpazoBanue nmupunHa.

Jlabopamopnuie onvimel. 35. PACTBOpUMOCTB ¥ KHUCIIOTHO-OCHOBHBIE CBOMCTBA
aHunuHa. 36. Okucienue anuwiuHa. 37. bpoMupoBaHre aHUIIMHA.

Tema 5. Xumusi NpUpPOIHBIX COeTMHEHN I

Kupsbl. O6mias xapakTepucTuka X)upoB. Jlunuabl. KucnoTHeI cocTaB
#upoB. [loauHEeHaChIIEHHBIE U HACBIILEHHBIE KUPHBIE KUCIOThl. DU3NUecKue
CBOWCTBAa JKHMpPOB. PacTuTenbHbIE H JKUBOTHBIE KUPBL. JIMDONPOTEUHBL.
XHUMUYECKHE CBOWCTBA XKUPOB. I Maponn3 u ombuieHHE XUPOB. lIpuMenenue
KHUPOB.

®ochoannuabl  KIAETOYHbIX MeMOpaH. [loBepXHOCTHO-aKTUBHBIE
BemectBa (ITAB). I'muniepodocdonumnuast (hocharuaunirTaHOIaMUHBL,
dbochaTHAMITXOTUHBI, dbochatuauicepunsr). Cdunrodochomumumsl.
Cdunromuenunbl. XKXKuaKOCTHO-MO3aWdHass MOJENb CTPOSHUS OMOJOTUYECKUX
MeMOpaH.

Yraesoabl. OOmias dopmyna yriaeBomoB. Kiaccudukanus yriieBojoB.
buononmumepsl. MoHocaxapuasl. I'moko3a, ¢gpykrosa, pudo3a, ae30kcuprudo3a.
Crepeousomepusi  MoHocaxapunoB. Dopmynsl  Dumepa. OOpazoBaHue
uukiandeckux ¢Gopm MonocaxapugoB. Dopmynsl  Xeyopca. XuMHUecKue
CBOMCTBa MOHOCaxapuaoB (kKomIiuiekcooOpa3zoBanue ¢ noHamu menu (II),



o0pa3oBaHUE CIIOKHBIX 3(PUPOB, BOCCTAHOBIICHUE O MHOTOATOMHBIX CIIUPTOB,
OKHUCJIEHHE J0 KHUCIIOT, OKMCIEHUE MOHOCAXAPUAOB C JECTPYKLHUEN YIIEPOIHON
uenu, oOpazoBaHue rAMKo3uaAoB). ATO® u AJlD. Bbpoxenue (cnupToBOE,
MOJIOYHOKHUCIIOE, MAacissHOKHcHoe). IlpeBpamieHusi TIIOKO3bl B OpraHU3Me
(rmukomnu3, TJIMKOTEHE3, neHrozoocharHbii  TYTh). [Tpumenenue
MoHocaxapumoB.  OOmias  xapaktepuctuka  aucaxapuaoB.  CtpoeHue
nucaxapunoB. Anertanu. ['muko3uaneie cBsa3u. Caxaposa. Manbro3a. Jlakrosa.
BoccranaBnuBamoomue ¥ HEBOCCTaHABIMBAWOIIME Jucaxapuiabl. [uaponus
CaxapuioB. OOmasi ~ XapakTepuCTUKa  TOJUCAXapUJIOB. [Tonu-D-
[IIIOKOMUPaHo3bl. ['omononucaxapuasl. Amuino3a. AmunonektuH. Kpaxmain.
I'mukoren. Ilemmronosa. I'maponu3 mnonucaxapunoB. JlexctpuH. CloOXKHBIE
3(UpHI LEJUTI0I03bl C YKCYCHOU U a30THOM KucioTaMu. KauecTBeHHbIE peakinu
Ha KpaxmaJj U LEJUII0NI03Y.

AMHUHOKHCJI0TBI. OO011as XapakTepUCTUKa aMUHOKUCIIOT. buonoruyeckoe
3HaUEHUE O-aMHUHOKHUCIOT. He3ameHuMble M 3aMEHMMbIE AMUHOKHUCIIOTHI.
AMMHOKHUCTIOTBI KaK aM(OTepHbIe OpraHUYeCKue COCAMHEHUS. XUMUYECKHE
CBOICTBA aMMHOKHCIOT (pEakIMu C KHUCJIOTaMU U IIeJ0YaMH, PpPEeaKIUH
sTepuduKauu " JI€3aMUHUPOBaHMUS, JeKapOOKCHUIMPOBAHUE U
TpaHcamMuHUpoBaHue). KadecTBeHHast peakisi HA aMUHOKHUCIOTHL. Peakuuu
AMUHOKHUCJIOT,  OOYyCJIOBJICHHBIE  JIOMOJHUTEIbHBIMU  (YHKIIMOHAIBHBIMU
rpynnamu. llentuanas (amugHasg) cBsA3b. (OCHOBHBIE  aMHHOKHCIIOTHI,
oOpazyronue Oenku. CnocoObl mMonydeHuss aMuHOKucioT. [Ipumenenue
aMuHOKuUCIIOT. KampoH.

Beaku. benku kak nmpupoubsie OnonoauMepsl (rmonunentuibl). CTpykTypa
OenkoBoit Mosekynbl. CoiicTBa OenkoB. [moOymsipHbie U GUOPUILIApHBIC
oenku. KucnoTHo-ocHOBHBIE cBoOicTBa OenkoB. [leHaryparus. Penartyparusi.
I'uaponus OeNKOoB. [IBeTHBIE peakuuu 0enKoB (OuyperoBas,
KCaHTONpoTenHoBas, peakius @Dosurst). buonormyeckne ¢yHKIUU OEIKOB.
[IpuMeneHue GEIKOB.

HyxkJienHoBbIE KHCJIOTHI. Ponp HYKJICUHOBBIX KUCJIOT B
KU3HEJEATEILHOCTH OpraHu3MoB. Jle3okcupubonykiaennoBas kuciora (JHK).
PuGonyxienHoBast KHUCJI0Ta (PHK). J1e30KCupUOOHYKIEO3UIbI.
Pubonykieo3umpl. Hykneotnmasi. Hyxknennosbie KHUCIJIOTBI KaK

NONMUHYKINOTUABL. HykilenHOBble OCHOBaHUS (TUMHH, Ypauui, IUTO3UH,
afeHWH, TyaHWH). TayTomepbl, JakTUMHasT W  JakTaMHas  (OPMBEI.
®ochoamrdupnas cBsazb. llepuunas crpykrypa JAHK u PHK. ITpunnun
KOMILJIEMEHTapHOCTH. [M'uaponus MOJIMHYKJICOTHU/IOB. [Ipumenenue
HYKJIEMHOBBIX KHUCIIOT.

Oprannyeckasi XuMUSIT — OCHOBa MeIMKO-OMOJOTHYECKHX HAYK.



Opranuueckass xumus U ¢uszuonorus. ['opmonsl. Dctpanuon. TectocTepoH.
Opranuueckast xumusi 1 papmakonorus. [lenununanael. Oprannyeckass XUMus
u 6uoxumusi. Hukotunamua. HukotuHoBas kuciaora. HUKOTuUH.
Jemoncmpayuu. I'unponns Kpaxmana.

Jlabopamopnuie onvtmot. 38. OOpa3zoBaHUE KAJIBIIMEBBIX COJEH HACBHIIICHHBIX
BBICIIMX >KUPHBIX KHUCIOT. 39. OOHapykeHue IBONHOW CBSI3M B OJIEMHOBOM
kucnote. 40. OOHapyxeHHe ABOMHBIX cBsizeil B nuMoHeHe. 41. OOHapykeHue
[JIMKOJILHOTO (parMeHTa B TroKko3e U ¢pykrose. 42. Ilpoda Tpommepa Ha
MoHocaxapubl. 43. Peakius CenuBanoBa Ha (pykTosy. 44. MojaenupoBaHue
nporecca OMOJIOTMYECKOro  OKHUCHEeHus IIoko3bl.  45.  OOnHapyxkeHue
TJIMKOJILHOTO ¢parMeHTa B JIakTo3e W caxapose. 46. IIpoba Tpommepa Ha
nucaxapunsl. 47. I'maponns caxapo3ssl. 48. KauecTBeHHas peakuys Ha KpaxMall.
49. Amdotepnbie cBoiicTBa o-aMUHOKUCIOT. 50. KomrmiekcooOpazoBaHue o-
aMUHOKHCIOT. 51. J/Ie3aMUHUpPOBAaHHUE (L-AMUHOKHCIIOT.

52. KadecTBeHHas peakius Ha O-aMUHOKHUCIOTHL. 53. KcaHTompoTenHOBas
peakuusa. 54. OOHapyxeHHe MepkKanto-rpynn B Oenke. 55. buyperonas
peaKkuusl.

Ilpakmuueckue pabomet. 6. llpakTHdeckas pabora 1Mo Teme «YTIEBOIbBI».
7. PelieHne SKCNEPUMEHTANBHBIX 3aJady MO TeMe «XUMHA MPUPOIHBIX
coeMHEHU». 8. Penienue skcnepruMeHTalbHbIX 3a1a4.

11 kaacce

Tema 1. CTpoenne BemecTBa

Crtpoenne aroma. CoBpeMEHHBbIE MPEACTABICHUS O CTPOCHUU aToMa.
Coctostnue anekTpoHa B artoMe. KopmyCKymnasipHO-BOJIHOBOM  JAyasiM3M
anekTpoHa. KBantoBeie uncia. OCHOBHOE U BO30YKICHHOE COCTOSHHE aTOMA.
[MpaBwno XyHna. [Topsinok 3amoiiHEHUs! MOAYPOBHEH ¥ s-, p-, d- u f-371eMEeHTOB.
OnexkTpoHHbIE KOH(pHUrypanmuu artoMoB. V3MeHEHHEe aTOMHOTO paanyca B
nepuojax M rpymmax — nepuomgumueckonm  cucremnl  JI.M.Menneneena.
OOpazoBanne HOHOB. OJHeprusi HoHM3aMU. CpOACTBO K  IJIEKTPOHY.
DNEKTPOHHOE CTPOCHUE NOHOB.

Xumnueckasi  cBsi3b.  Kpucramimyeckme — pemerku.  OOmue
MPEACTABICHUS O XUMHUYECKON CBA3U. DIEKTPOOTPUIATEIbHOCTh. MeTalibl U
HEMeTaJIbl. XHWMHUYECKas CBsI3b: HMOHHAsA, METa/lInuecKas, KOBaJECHTHAas.
KoBaneHntHas nonsipHas W KOBaJEHTHAS HEMOJSApHAas CBA3b. Jlumonu. DHeprus
cBsa3u. JlnmHa cBs3u. MexaHu3Mbl 00pa3oBaHUSI KOBAJCGHTHOW CBSI3U —
OOMEHHBIII W JOHOPHO-akKIenTopHbIA. Tumbl rudbpuanzauuu. OpueHTauus
rudopuaHbIx opoutaneil. IlpoyHocTs G-CBA3U U m-CBsi3u. HeBasieHTHBIE



B3aUMOJICCTBUSL - OPUEHTALlMOHHOE WU JUCIEPCUOHHOE. BomoponHas CBS3b.
Kpucrannmueckue PELICTKU: MOJIEKYJISIPHBIE, aTOMHBIC, HOHHBIE,
METAJINYECKUE.

Jemoncmpayuu.  Monenu  HMOHHBIX,  AaTOMHBIX,  MOJIEKYJSIPHBIX U
METAJUNIMYECKUX KPUCTALTUYECKUX PEIIETOK.

Tema 2. OcCHOBHBbIC 3aKOHOMEPHOCTH TNPOTEKAHUS PeaKUuil

JJIEeMEHTbl XMMH4YECKOH TepMoAMHAMHUKHU. CaMOIIPOU3BOJBHBIE H
HECAaMOIIPOU3BOJIbHBIE PEAKIIMHU. XUMHUYECKasi TEPMOJINHAMUKA.
TepmonnHamMuyeckass cUCTeEMa - OTKPBITas M 3akKpbITas. DK30TEPMHYECKHUE U
SHIAOTEPMHUYECKHE peaKuu. BHYTpEeHHS SHEpPIrUs. DHTAIBIUSA U SHTPOIUSL.
OKCTeHCHBHBIE MapaMeTpbl. MHTeHCuBHbIE mnapameTpbl. OHeprus ['mb0Oca.
OHTaNbNUUHBIN M SHTpONUUHBIA (akTophl. [IpUHUIMI HIHEPreTUYEeCcKOro
comnpspkenusi. ObpaTtuMble U HeoOpaTHUMbIe peakiuu. XUMHUYECKOE paBHOBECHE.
Koncranta xumuueckoro paBHOBecusi. CMEIIEHHE XUMUYECKOTO PaBHOBECHS.
ITpunnun Jle larense. I'omeocTas.

JIeMEeHTbI XHMHYECKOH KHHETHKH. Mexanusm peaKLuil.
OneMeHnTapHblid akT. [lapamnensHblie peaknuu. IlocnenoBaTenbHblE peakLUU.
I'omorennble peakuuu. I['ereporeHHsle peakiuu. CKOpOCTh peaklHH, €€
3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. Kunernueckue ypaBHenus. KoHctanra
ckopocTH peakuuu. llepuon mnonmynpeBpameHus. 3aBUCUMOCTb CKOPOCTH
peakuuu ot Temneparypsl. [lpaBuno Bant-I'odpda. Dueprus axtuBauun
peakuu.  Karamus.  Karamusatopel.  MHrubGurtopsl.  ['omoreHHeli  u
reTepOTreHHbINA KaTalus.

Crexuomerpusi. Crexuomerpusi. MomnspHas Macca. MosspHbIT 00BEM
razoB. KommuectBo BemiectBa. Monb. OTHOcHTENbHas IUIOTHOCTh ra3za IO
npyroMmy rasy. YpasHenue Menneneea-Knaneiipona. MonsipHass macca cmecu
ra3oB. [loctossHHass ABoraapo. COOTHOLIEHUSI MEXy KOJUYECTBAMU BEILIECTB B
XUMHUYECKUX YPABHECHUSX.

PacTBOpbl. ['OMOrenHsie u rereporeHnblie cucrembl. PactBopel. MonsipHas

KOHLIEHTpAaLUsl PACTBOPEHHOT O BellecTBa. MaccoBasi KOHLIEHTPALUS
pacTBOpeHHOTO BemecTBa. MaccoBas noinsa. OobsemHas goms. Koaddumment
pPacTBOPUMOCTH.  3aBUCHUMOCTb  pPacCTBOPUMOCTH  HEKOTOpPBIX COJEH  OT
TeMriepatypbl. HachllieHHbIN U HeHachleHHbI pacTBOp. ConbBaThl. ['uapatsl.
AKBaKOMILUIEKCHI. PACTBOpUMOCTS.
Jemoncmpayuu. Tennobie 3P(EKTh MPU PaCTBOPEHUH KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIOThl M HUTpata aMMOHMsA. ConbBaTtanusa. 3aBUCUMOCTb CKOPOCTH
peaKkuu OT KOHLIEHTPALlMK U TeMIeparypsl. Pasnoxkenue nepokcuaa BOgOpoaa
B PUCYTCTBUU KaTaau3aTopa.



Tema 3. BemecrBa M OCHOBHBIE THINBI HX B3aHUMOJEHCTBHSA
Knaccupuxkanusa HeopraHu4ecKHX BellecTB M peakuuil. OKCUIb.
Kucnorsl. OcHoBanusi. Conu. OKCHIbl KHCIOTHBIE, OCHOBHBIE, aM(pOTEpPHBIE,
HecoseoOpasyromnue. KHCIIOTh KUCTOpOJcoAepKalue H OeCKUCIOPOIHBIE.
Kuciaorel OJXHOOCHOBHBIE W  MHOTOOCHOBHBIE. OcHoBanus. Ill¢moun.
HepactBopumbie ocHoBanus. AmdorepHbie ocHoBanus. Coind cpeaHue,
KHCJIbIe, CMelllaHHble, oCHOBHBIC. Conn nBoMHbIE. Knaccudukanus peakiiuii.

Peakiiuu coenuHenusi, pa3ioKeHus, 3aMelIeHus1, 0OMeHa.

JJIeKTpOJUTHYECKass auccounanus. Peaknusi  HelTpaau3anuu.
DJIEKTPOJIUTEI U HEAJIEKTPOIUTHI. Teopusi 3JIEKTPOJMTUUYECKON JUCCOLUAIUU.
MexaHu3M  IIEKTpONUTHYECKOW  nucconmarnuu. CuibHble U cja0bie
anektposuThl. CTeneHb HOHM3aNMM (qucconuanuu). Jlucconumanusi KUCIOT,
OCHOBaHMWM, coJiel. Peakiusa HelTpanu3auumu.

Peakuuu o0MeHa ¢ yuacTuem coJjieil. Bzanmoeiictere cpeHux cojeu ¢
KHUCJIOTaMU, C OCHOBAHUSMH U MEXIy cOOOH. Peakiuu c ydacTHeM KHCJBIX
coneit. ['maponus coneii. COBMECTHBIN TUIPOJIU3.

AMdoTepHble OKcHIBI W THAPOKCHABL. AmdorepHocTh. Peakiuu
am(poTepHbIX OKCHIIOB B paciuiaBe. KomriekcooOpa3oBaHue B paciuiaBax.
Peakiuu ampoTepHBIX OKCHUIOB U THAPOKCHUIIOB B pacTBope. Peakmuu comei
METaJIOB, 00pa3youux aM(pOoTepHbIE COSTUHEHUS.

3HayeHNe KHCJIOTHO-OCHOBHBIX PEeaKUMH ISl OPraHu3Ma 4eJiOBeKa.
Bonoponnsiii nokazatens (pH). bydepnas cucrema. 3nauenust pH sxunkocteit
opraHu3Ma u4ejoBeKa B  HopMme. bydepHble  cHUCTeMBbl — OpraHu3Ma
(runpokapOoHaTHas, reMoriioonHoBas, (ocdaTHas, OenkoBas), WX B3aUMO-
cBsi3b. bydepnas eémkocTs. Hapyienue KucnoTHO-OCHOBHOTO COCTOSTHUSI.

OxncanTeIbHO-BOCCTAHOBUTEIbHbIE PeAKIUU. JJIeKTpoau3. CTeneHb
okucinenus. Kiaccuduxamuss OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIHIA.
BimsiHue cpenpl pacTBOpa Ha MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMU C Yy4YacTHEM JIBYX
BOCCTAHOBUTEJIECH WU JIBYX OKHCIHUTENIECH. DIEKTPOIN3 pACIUIABOB U PACTBOPOB
COJICH.

CTpoeHne  KOMIUIEKCHBIX  coequHeHHH. JloHOpHO-akieNTOPHBIN
MEXaHU3M O00pa30oBaHUA KOMIUIEKCHBIX coeauHeHu. LleHTpanbHbI aToM.
Buytpennsiss ~ koopauHanvoHHass — cepa.  JluraHasl:  MOHOJEHTaTHBIE,
OuJeHTaTHBIEC, MOJMUACHTaTHbIE. BHelHss koopaunaimonHas cdepa. [IpaBuna
Ha3BaHWS  KOMIUIEKCHOM  dvactunbl. Haspammst  nuranpoB.  [IpaBuna
HOMEHKJIAaTyphl. llonmusaepHble KOMIUIEKCH. MakpOUHUKINYECKNE KOMIUIEKCHI.
Koopaunanuonnoe uncio. Kongurypaiusi KOMIJIEKCHBIX COSTUHEHU.



Jemoncmpayuu. Ou3ndeckue CBOWCTBA OKCHUIOB, KUCIIOT, OCHOBAHUM, COJIEH.
N3yuyeHnue 351eKTponpoBOAHOCTH pacTBOPOB. Peakuus HenTpamusanuu. Peakiun
KHUCIIBIX coJiey ¢ MeTajiaMu. [loiryyeHrne KOMIUIEKCHBIX COJIEH.
Jlabopamopnuie onvimpl. 1. CoBMeCTHBIN ruaponns. 2. BiusHue m3ameHeHus
TEMIEPATypbl HA CMEIICHUE PABHOBECHS TUIPOJIN3A.

Ilpakmuueckue paoomwr. 1. T'maponus coseil. 2. ['MIPOKCOKOMILIEKCHI
METaJLJIOB.

Tema 4. Xumusi 3J1eMeHTOB

buorennsie 3jemenThl. Kiaccupukanusi 3jemMeHTOB. buoreHHbie
aneMeHTbl. OpraHoreHbl. DIEMEHThI AIEKTPOIUTHOrO (hoHA. MUKPOIIEMEHTHI.
Knaccuduxaiys 6MoreHHbIX 11 opranu3ma yenaoBeka. O01ias xapakTeprucTruka
S-aneMeHToB. OOmas XapakTepUCTHKAa pP-2JIEMEHTOB. MakcUMallbHbIE U
MUHHUMAaJIbHBIC 3HAYCHUS CTETICHEH OKUCIICHUS P-2JIEMEHTOB 2-4-TO MEPHOJIOB C
npuMepaMu OWHApHBIX coeauHeHuid. OOmas XxapakTepucTuka d-3JIeMEHTOB.
CreneHu okuciaeHUss OMOTOTUYECKH BaXKHBIX d-2JIEMEHTOB B COC/TUHECHUSX.

Boxopon m xucaopoa. Bomopon. OKHCIHTETbHO-BOCCTAHOBUTEIbHAS
IBOMCTBEHHOCTh BOJOpona. ['mapuasl MmeramnoB. Kucnopoa. AmIoTpomnHbie
MoaudUKaluy Kuciaopoaa. XUMUYECKHUe CBOWCTBa Kuciopopaa. JlabopatopHsbie
CrocoObl M TMPOMBIIUICHHBIE CIIOCOOBI TMOJMYYEHHUs KUCIOpoAa. XUMUYECKUE
cBolcTBa 030Ha. KauecTBeHHas peakius Ha 030H. Bojga u nepokcua Bogopoa.
OKHUCIHUTENBbHO-BOCCTAHOBUTEINIbHAS  JIBOMCTBEHHOCTh IEPOKCHAA BOAOPOJA.
OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU C YYACTHUEM MEPOKCHAA BOJOPOIA
B Pa3HbIX Cpeaax.

I'ajgorennl. OOmas  xapakTepucTuka W (Pu3MUecKue  CBOWCTBA.
XuMu4yeckne CBOMcTBa rajoreHoB. JlabopaTopHbie CHOCOOBI TOMyYECHUS
rasioreHoB.  OKHUCIWTENbHAass CHOCOOHOCTh  TrajoreHoB. Jlucmpomopimo-
HHUpPOBAaHUE TaloreHoB. DuU3NUeCKHEe U XUMHUYECKHE CBOMCTBA TaJOr€HO-
Bo0pos10B. OcoOeHHbIE CBOMCTBA (PTOPOBOIOPOAHOM KHCIOTHL. KauecTBeHHBIE
peaKuUy HAa HOHBI TAIOreHoB. Kucnopoaconepxkamuye COCIUHEHUs TajJOreHOB.
XJIOpHOBAaTUCTass KHUCJIOTA. XJIOpUCTAas KHUCJIOTAa. XJIOpDHOBAaTas KHUCJIOTA.
XmopHaga kucimora. ['mnmoxmopurtsl.  XiyoputTbel. Xnopartsl. [lepximopatsr.
[IprMeHeHne rajJoreHoB U UX BaXKHEUIIINX COCAUHECHUM.

Cepa. XapakTepucTuka 3J€MeHTa M MPOCTOro BemecTBa. HaxoxaeHue B
npupojsie. dnotarus. AoTponHble MOAUGUKAIIMK Cepbl: poMOUYecKas cepa,
MOHOKJIMHHAsI cepa. XMMUYECKHUE CBOMCTBA cepbl. CepoBOAOPOI. XUMUUYECKUE
cBoiicTBa cepoBogopoaa. CepoBogopoaHass KUCI0Ta. XUMHYECKHE CBOWCTBA
CEepOBOAOPOIHON KHUCTOTHL. CepoBomopoa. Puzndeckue CBOWCTBA



cepoBosioposia. BoccranoBuTensHbIE CBOMCTBA cepoBoaopoaa. KauecTBeHHas
peakiusi Ha cepoBoiopol U cynbubl. CTpoeHrne Mojekyibl okcuaa cepoi(1V).
dusnueckre CBOMCTBA, MOJIYYECHUE U XUMUUECKUE CBOMCTBA okcuia cephl (IV).
CaoiictBa cynbpuToB. KauecTBeHHas peakuus Ha cyiabpur-uoH. Ilpumenenue
okcupa cepsl (IV) u coneit cepauctoit kucnotel. CoeIUHEHUS CEPhI CO
creneHpio okucienus +6. Okcun cepol (V1), ero corictBa. CepHasi KHCIIOTA.
OkucnuTenbHble CBOMCTBa pa30aBICHHONW W KOHIEHTPUPOBAHHOW CEpHOMU
KkucioThl. [lonydenue cepHoit KUCIOTh. OKUCITUTENbHBIE CBOMCTBA CYIh()ATOB.

Paznoxenue cynbdatoB. OCHOBHBIC AaHAIUTHYECKUE PEAKIIUU, TPUMEHSIIO-
HIMecs s 0OHAPYKEHHUSI CepOCcoepKalnX aHUOHOB. [Ipumenenue cynbGharTos.

A3or u ¢ocdop. OOmas xapakTepucTUKa -HIEMEHTOB V A-TPYIIbL.
dusnyeckrne U XMMUYECKHE CBOMCTBA a30Ta. [lonydeHrue u mpuMeHeHHne a3oTa.
CoenuHeHHsT a30Ta CO CTEMEHBIO OKHUCICHUS -3. AMMHAK, ero (hu3nyeckue u
XUMUYECKHe CBoWcTBa W mnpumeHeHue. Cojld aMMOHHUS, WX CBOMCTBA.
KauecTBeHHOE ompeneneHne aMMHuaka U MoHa aMMoHMs. CBOWCTBA HUTPHUIOB.
Oxkcuabl azota. A30TUCTass KUCJIOTa W HUTPUTHL. A30THas kucioTa. OKuUCITHU-
TeJIbHBIC CBOMCTBA pa30aBIEHHONW W KOHIICHTPUPOBAHHOW a30THOW KHCIIOTHI.
Hwutpatsl, ux cBorictBa. Pa3noxxenue HurpatoB. [[pumeHeHne HUTPaToB.

CTtpoeHue n CBOMCTBA MPOCTHIX BelIeCTB, 00pa3oBaHHbIX ¢Gocdopom.
Amnorponius gocdopa. Pasnuuus B cBoiicTBax Oenmoro u kpacHoro docdopa.
Coenunenust ¢docdopa co cremneHbto okucieHus -3. Dochuisl MeETaNIOB.
®ochun, ero cpoiictBa. CoenuHenus (ochopa co CTENEHBIO OKHUCICHUS +3.
Oxcuna docdopa(lll). Docdopucras kucnora. Coemunenuss docdopa co
crenenbio okucienus +5. Oxcun ¢ocdopa (V). Dochopnas kucimora, e¢
dusznueckre, XUMHYECKHE CBOWCTBa, moiydeHue, npumeHenue. [lupodoc-
dopras kucnora. Ilomyuenme dochopa. Tamorenmapr docdopa (III).
I"anmorenuasr pocdopa (V).

Yraepon u kpeMHHMiA. XapaKTepHUCTHKa 3JIEMEHTOB. AJIOTPOIHbIE
MoauduKanuu yrieposa: rpadur, anmas, kapouH, ¢ynnepensl. CpaBHEHUE
¢uznuecknx CBOMCTB anMasa u rpadurta. XUMHUECKHE CBOWCTBA rpaduTa,
Kokca. Peakiuu pucnponoprmonupoBanus rpadura. Kapouasl. ANeTHICHUTBI.
Oxkcupn yraepoma (II), ero momyueHue, cBoiicTBa M mnpuMeHeHue. Okcua
yriepoga (IV), ero »iaeKTpoHHOE CTpOEHHE, I[IOJy4YeHHe, CBOWCTBA W
MpUMEHEHUE. YTOJbHAs KUCIOTa U €€ COJIM — KapOOHATHI, THAPOKAPOOHATHI.
CpoiictBa kapOoHaTOB © ruApokapOoHaToB. KadecTBeHHass peakius Ha
KapOoHaT-noH. Kpuctammudeckas penieTka KpeMHUS. AJUTOTPOTIHSI KPEMHHUS.
BzaumoneiicTBie KpeMHHsSI C TIPOCTBIMH W CJIOXHBIMH  BEIECTBAMU.
OxucnuTenbHbIE U BOCCTAaHOBHUTENbHBIE cBOMcTBa. Okcua kpemuus (IV):
HaxXOXJEHUE B TPUPOJE, XUMHYECKHE CBOWCTBA. KpeMHHEBBIC KUCIOTHI.



Cunukarsl. Cunukarens. ['uapoan3 pacTBOPUMBIX CUIIUKATOB.

Mertamiabl TA- u ITA- rpymn. Illenounsie metamnbsl. Kondurypamms
atomoB MeTtasioB [A- u I[A-rpynmn. M3MeHeHHe MeTaINIMYECKUX CBOMCTB IO
rpynne u nepuony. I[Ipuponnsie coenmHenus MetramioB [A- u IA-rpynm.
dusznueckue CBOMCTBA. XHMHUYECKHME CBOMCTBA: B3aUMOJCHCTBHE C BOJOM, C
KUCJIOpPOJIOM UM JAPYTUMHU MOPOCThIMU BemiecTBamu. lllenouyHo3eMenbHbIe
MeTtaiuibl.  ['mapunsl  MeTtamuioB.  AwmuAbl.  OKCHUIBI  IIEJTOYHBIX U
LIEJIOYHO3EMETIBHBIX METAJUIOB, WX CBOWCTBA. [MIOPOKCHIBI IIETOYHBIX U
HIEJIOYHO3EMENBHBIX METAJUIOB, MX cBoucTBa. IlepokcHAbl U HaANEPOKCHUIIBI
HIEJIOYHBIX W IIEJIOYHO3EMENbHBIX METAIJIOB, UX CBOWCTBA U MNPUMEHEHUE.
XKectkocTps Boabl. OKpammBaHue MJIaMeHU HOHaMU MeTaiioB [A- u ITA-rpynm.
buosiornueckoe 3HaueHHE HATPUS, KAJIUS U MArHUSL.

Amwomunnii. Haxoxnenue B npupoje. DIeKTpoHHas KoH(pUrypanusaroma.
du3nveCcKue CBOMCTBA. XUMHUUYECKUE CBOMCTBA: B3aUMOJIECTBUE C KUCITOPOAOM
U JIPYyTUMU MPOCTHIMU BELIECTBAMH, BOJIOM, pAaCTBOpAMU COJIEH, paciiaBaMH U
pacTBOpaMH IE€JIOYEH, IMACCUBUPOBAHUE KOHIICHTPUPOBAHHBIMU CEPHOW U
a30THOM KHUCJIOTaMHU. Oxkcun AJTFOMUHHUSL. AJIIOMHUHATBI.
TeTparunpokcoantoMuHaTel. B3anMmoeiicTBUe OKCHa aIFOMUHHS C OKCUIAMU,
rUApOKCcHIaMU H  KapOoHatamu wmeTamwioB [A- wu IIA-rpynm. T['mapoxcup
AJIOMHUHMS, €r0 MOJYyYEHHE, CBOMCTBA U IPUMEHEHUE.

Xpom. XpoMm, HaxoXKIE€HHE B NPUPOJE, CTPOECHHUE AaToMa, CTEIECHU
OKHUCJICHMs, (u3nyeckue W XUMHUeckue cBoiictBa. [laccuBupoBaHue
KOHIECHTPUPOBAHHBIMU CEPHOW W a30THOM KHCJIOTAMH, «IAPCKOW BOIKON».
[Ipumenenue. Oxcuasl xpoma. Comum xpoma (III). XpomoBas kuciora.
JuxpomoBasi kucinota. Xpomatel. [uxpomartsl. Conu xpoma (VI). Menuko-
OnonornyecKoe 3HaYeHNE COSIMHEHUN XpoMa.

Coenunennsi mapranma. CrerneHu oOkucieHuss wapranna. Okcug u
ruapokcua mapranna (II). Okcun mapranna (IV). Maunranatel. [lepmanranatsl.
buosiornueckoe 3HaueHre Maprasia.

Kenezo. Haxoxnenue B mpupoje. DIEKTPOHHAST KOHPUTYpAIHs KeJe3a.
dusnyeckue M XUMHYECKHE CBOWcTBA. [lacCMBUpOBaHME KOHLIEHTPUPOBAH-
HBIMM CEpHOM M a30THOM KuciaoTamMu. OKCUIBI xKee3a. [ uapokcuabl xxenes3a, ux
cBoiicTBa u nonyuenne. Coenunenus xenesa (I1) u xxenesa (II1). Kauectsennsie

peaKIMyu Ha HOHBI Fe’* u Fe*. Jlomennnie mporneccol. Pepparsl. Kenezo -
OMOTEHHBIN JIeMEHT. MeTnK0-0n0IOrMTYecKoe 3HAUCHHE JKeTe3a.

Mens. Menp, HaxOXIE€HWE B TMPUPOJEC, CTPOCHHE AaToOMa, CTENEHU
OKucCieHUs, (U3MYEecCKrue U XuMuueckue cBoicTBa. I[Ipumenenne. Oxcua
mean (I). Cpenaue comu menm (I). Peaknmm komrmiekcooOpazoBanus menu (I).

Oxcua meau (I1). I'mapokecun meau (I11). KauectBenHnast peakiiyisi Ha HOHBI Cu”".



Menpb - GuOreHHbl 51eMeHT. MennKo-O1OoI0THYeCKOE 3HAUYCHUE METH.
Cepeopo. CepebOpo, ¢usznueckue u XUMHYECKHE cBoMcTBa. OKcup
cepeodpa(l). Peakiuu xomrmiekcooOpazoBanus cepedpa (I). Hutpar cepebpa —

peaxtuB Ha noHbI Cl, Br, |'. [Ipumenenne cepebpa u ero COeTMHEHUIA.

Hunk. Haxoxnenue B mpupoje, CTPOEHHUE aTOMa, CTETIICHU OKHUCIICHUS,
dbuzndeckue U XxumMudeckue cBorctra. [Ipumenenune. AMdorepHOCTh OKCUIA U
TUAPOKCUAA [MHKA. Peakiuum KomIuiekcooOpa3zoBanusi 1uHKa. [lunk -
MHUKPOdJIEMEHT. MeanKo-01oIornyeckoe 3HaUeHue 1MHKa.

Jemoncmpayuu. Paznoxenue HutpatoB. OOpasmsl raynoreHoB. [lomyudenwue
rajoreHoB.

Jlabopamopnuie Onbvimol. 3. OKUCIUTENbHO-BOCCTAHOBUTEIILHAS
JIBOMCTBEHHOCTh MEpOKCcHAa Bojaoponaa. 4. PaszmokeHue mepokcuja BOAOpoAa
noja JelcTBUEeM Kartajasbl. 5. OkucieHue OpoMuI- U HOIUI-UOHOB.

6. PactBopumocTh nona. 7. JvcnponopiinOHUPOBaAHUE nona.
8. HMucnponopunonupoBanue cepbl. 9. IlomydeHue CepHUCTONW KHUCIOTHI.
10. KwuCJIOTHO-OCHOBHBIE CBOMCTBA CEPHHCTOM KHCJIOTBI U €¢ COJeH.
11. BoccraHoBUTENbHBIE CBOMCTBA CEpHHCTOM KHUCIOTHL. 12. Ilomyuenue

cynbpura Oapusi (KayeCTBEHHas peakius Ha CylbpuT-HOH). 13.

KauectBennas peakiusi Ha cyibdar-uoH. 14. Ilomyuenue xmiopuaa

ammoHusa. 15. CpoiictBa xyopuga amMmoHus. 16. OkKucautenbHO-

BOCCTAHOBHTEJIbHAS JBONCTBEHHOCTh HUTPUT-HMOHA. 17. OkuciurenbHas

CIIOCOOHOCTh HHUTpAT-MOHA B IENOYHOM pacTBope. 18.  Hzydenwue

ycioBuil  oOpa3oBanus (GocdaToB  KanubIHs.

19. Tlonyuenme yraexkucyioro raza. 20. KHCIOTHO-OCHOBHBIE CBOMCTBA
YTOJBbHOM KHUCJIOTBHI U €€ cosieil. 21. B3zaumopelcTBue yrojibHOM KHUCIOTHI C
KapOoHaToM Kanblus. 22. PazpymieHue rupoKCOKOMILJIEKCOB METANIOB O
neucTBHEM yriekucyuoro raza. 23. CoBMECTHbI THAPOIU3 MOHOB aMMOHHUS U
CUJIMKAT-UOHOB. 24. B3auMoaeicTBHE YroJIbHOM KUCIOTHI C CUIIMKATOM HATPUS.
25. KauecTtBeHHas peakius Ha MOH MarHus. 26. KauecTBeHHas peakiiysi Ha HOH
kanblus. 27. KauecTBeHHass peakuus Ha UWOH Oapus. 28. PacTBopeHue
AJIOMUHUS B KHUCJI0Tax 51 ieaovax. 29. B3aumopericteue
TETPAaruIpoOKCOUTIOMUHAT-NOHA ¢ HOHamu amomuHusa. 30. B3aumopeiictBue
coneit xpoma (I11) ¢ ammuakom u menoupto. 31. OkucaeHUe COeTMHEHUN Xpoma
(IIT) B menounoii cpeae. 32. M3yueHuwe paBHOBECHS IMXpPOMAT-XpomaT B
BoJIHOM cpene. 33. BoccranoBnenue coenunenuit xpoma (VI) B kucnoit cpeze.
34. Tlonyuenwme ruuapokcuma wMapranna (II) w  ero  okucieHue.
35. OxkwucnurenbHble cBoWcTBa okcupa wapranma (IV). 36. Ilomyuenue
TUAPOKCUIOB kene3a. 37. KauecTBeHHas peakius Ha HOH Kejes3a
Fe?*,
38. KadecTBeHHbBIC pEaKIMM HAa HOH >Xeje3a Fe®*. 39. OtHomeHHe Meau K
nevctButo kuciot. 40. Ilonydyenne runpokcuaa 1 ammuHokomiuiekca meau (11).



41. menu (II). 42.
cniocobHoctu coequnennit meau (I1). 43. [TonyueHne aMMUHOKOMILIEKCA MEIH

Pa3pyiienne aMMUHOKOMILIEKCA OxucnuTenbHbIE
(I) u ero okucnenue. 44. PacTBopeHHe IIMHKA B KHUCIOTax M Iienoyax. 45.
O0pa3oBaHue THIPOKCO- U AMMHUHOKOMILJIEKCA IIMHKA.

Ilpakmuueckue pabomuwi. 3. Ilonyuenne Bogopoaa u kuciopoaa. 4. CBorcTBa
rajioreHu1-uoHoB. CBoiicTBa noga. 5. CBoiicTBa cepbl U €€ COCIUHEHUN.

6. [lonyyenue azora u ammuaka. CBoiicTBa coenuHeHuM azota u (docdopa.
7. CBoiiCTBa COEIMHEHUI yriepona U KpemHus. 8. M3ydyeHue KadeCTBEHHBIX
peakiuii HoHOB MeTayuioB [A- u [IA-rpynn. 9. CBolicTBa amOMUHHS.

10. CgoiictBa coenuHennii xpoma. 11. Ilomyyenue m cBOMCTBa COEIMHEHUI
Mmaprania. 12. [Tonyuenue u cBolicTBa coenuHeHuit xenesa. 13. CoiicTBa Menu
u e¢ coenuHeHnii. 14. CBolicTBa IMHKA U €r0 COCTUHECHUM.

15. Pemmenue OKCIICPUMCHTAJIbHBIX 3a/1a1.

TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJace ( yriryoaéHHbIN YPOBEHb)
No Tema KomuuaectBo | Kontpomns- | [Ipaktu-
n/n JacoB HbIE YecKue
paboThI paboThI
1. | OCHOBHBIEC TEOPETUUECKHE 21 1 2
MIOJIOXKEHUSI OPTaHUYECKON XUMUU
2. | YrineBogopoabl 56 2 1
3. | Kucnopoxaconepikariue 34 1 2
OpPraHUYECKHUE COSTUHCHHUS
4. | Azotocoaepikaiine opraHnuecKue 21 1 0
COCTMHEHUSL.
I'etepodyHKIIHIOHATHHBIE
COCJIMHEHUS
5. | X¥MUS IPUPOJAHBIX COSTUHECHU I 37 1 3
6. | [ToBropenue kypca xumun 10 6 0 0
KJacca
Uroro 175 6 8
11 KJ1acc (yriry0JICHHBII YPOBEHb)
No Tema KommuectBo | Kontpons- | IlpakTu-
/o 4acoB HbIC YecKue
palboThI paboThI
1. | Crpoenue BemiecTBa 17 1 0




OcHOBHbBIE 3aKOHOMEPHOCTHU 21 0
[IPOTEKaHUsl peaKui

BemectBa 1 OCHOBHBIE TUIIEI UX 39 2
B3aHMMO/ICHCTBUSA

XUMHS 3JICMECHTOB 89 13
[loBTOopenue kypca xumuu 11 9 0
KJracca

Htoro 175 15




