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1. IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
ITPEIMETA

1.1. TlIpeaMeTHbIe pe3yJbTAThI.
BeinyckHuk Ha yriyOJa€HHOM ypOBHE HAYUHUTCSL:

-pacKpbIBaTh Ha IPUMEPAX POJIb XUMHUH B (POPMUPOBAHUHU COBPEMEHHOM HAYyYHOUH
KApTHHBI MUPa U B IIPAKTUYECKON NEATEIBHOCTH YEIOBEKA, B3aMMOCBI3b MEXKIY
XUMUEH U IPYTUMH €CTECTBEHHBIMU HAyKaMU;

-WJUIIOCTPHUPOBATH HA IIPUMCEPAX CTAHOBJICHUC W 3BOJIFOLIUIO OpFaHquCKOﬁ XUMHUHN
KaK HayYKHM Ha Pa3JIMIHbIX HCTOPHYCCKHX STallax e€ Pa3BUTHUA,

-YCTaHABJIMWBATL TMPHUYUHHO-CICACTBCHHLIC CBA3M MCKAY CTPOCHHUCM aTOMOB
XUMHUYICCKUX OJBJICMCHTOB MW INCPUOIHYCCKHUM HN3MCHCHHUCM CBOMCTB XMMMYECKHUX
JICMCHTOB H HX COGI[I/IHCHI/Iﬁ B COOTBCTCTBHUH C IIOJIOXCHHECM XHMHYCCKHUX
DJICMCHTOB B HGpHOI[H‘-ICCKOﬁ CHUCTEMC,

-aHAJIM3UPOBATh COCTAB, CTPOCHUE M CBOMCTBA BEILECTB, MPUMEHSS MOJOKEHUS
OCHOBHBIX XMMHUYECKMX TEOPUH: XUMHUYECKOTO CTPOCHHS OPTraHUYECKUX
coenunenun  A. M. byrtnepoBa, cTpoeHMsT aromMa, XHMHYECKOW CBSI3H,
ANEKTPOJIMTUYECKOM  JTUCCOLIMAIIMM  KHUCIOT M OCHOBAaHMM; yCTaHABIIUBAaTh
MPUYUHHO-CJICACTBEHHbBIC CBSI3M MEXJy CBONCTBAMH BEIIECTBA U €r0 COCTaBOM U
CTPOCHUEM;

-IIPUMEHATH IIPaBUJIa CUCTEMATHUYECKOM MEKIyHAPOJIHOW HOMEHKIIATYPBl KAk
CpEIICTBA pa3IMYEHUS U UICHTU(PUKALIUU BEILIECTB 110 UX COCTAaBY U CTPOEHUIO;

-COCTaBJIATb MOJIEKYJISIPHBIE W CTPYKTYpPHBIE (POPMYJIbl HEOPraHWYECKUX U
OpraHMYECKUX BELIECTB KaK HOCUTENEeW MH(POPMAIMK O CTPOECHUU BEILECTBA, €T0
CBOMCTBAX U MPUHAJICKHOCTHU K OINPEIEIEHHOMY KJIACCY COCUHEHNN;

-00BSCHATH TIPUPOY U CIIOCOOBI 00Opa30BaHUs XUMHUYECCKON CBSI3M: KOBAJICHTHOM
(TONSIpHOM, HETMOJSPHOM), MOHHOM, METaNIMYECKOWU, BOJOPOAHOM — C IEJBIO
OTIpEICIICHHUS] XUMHYECKOW aKTUBHOCTH BEIIICCTB;

-XapaKkTepu30BaTh (PU3UYECKHE CBOWCTBA HEOPraHMYECKUX M OPraHUYECKHX
BEILECTB M YCTAHABIIMBATh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKY;

-XapaKTCpu30BaTb 3aKOHOMCPHOCTH B UIBMCHCHNHN XHNMHUUYCCKHUX CBOMCTB IMPOCTBIX
BCIICCTB, BOAOPOIHBIX COGHHHCHHﬁ, BBICIINX OKCHUJIOB U THAPOKCHUIOB,



-[IPUBOJUTh MPUMEPbl XUMUYECKUX PpEaKLMil, PacKphIBAIOIIUX XapaKTEPHbIE
XMMHYECKHUE CBOMCTBA HEOPraHMYECKUX U OPraHMUYECKHUX BELIECTB H3YYEHHBIX
KJIACCOB C IEJbI0 UX WACHTU(UKAIIMY U OOBSICHEHHS 00JIaCTH MPUMEHEHUS;

-ONpCACIATbL MCXaHU3M PCAKIIMU B 3aBUCUMOCTH OT YCJIOBI/Iﬁ IMPOBCACHUA pCaKIINN
H IIPOTrHO3UpPOBATbL BO3MOKXHOCTH ITPOTCKAHUA XUMHUUYCCKUX peaKuHﬁ Ha OCHOBC
THUIIA XUMHUYECKOMN CBSI3U U aKTUBHOCTU PCArcHTOB;

-yCTaHABJIMBATh 3aBUCUMOCTb PEAKIMOHHOM CIIOCOOHOCTH  OpraHMYECKHX
COCIMHEHUN OT XapakTepa B3aMMHOIO BIMAHUS aTOMOB B MOJIEKYJIaX C LIEJIBIO
IIPOTHO3UPOBAHUS NMPOAYKTOB PEAKIINH;

-YCTaHABJIMBATL 3dBHCHUMOCTH CKOPOCTHU XUMHUYECKOM pe€akunn "W CMCHICHHA
XUMHUYCCKOIO pPaBHOBCCHUA OT PaA3JIUMYHBIX CI)aKTOpOB C IMOCJIbIO OIPCACICHUA
OIITUMAJIBHBIX YCJIOBI/Iﬁ MMPOTCKAHUA XUMHUYCCKHUX IIPOLCCCOB,

-yCTaHABJIMBATh TEHETHYECCKYIO CBs3b MEXIYy KJIacCaMd HEOPTraHWYeCKHX U
OpPraHWYECKUX BEIIECTB JJs OOOCHOBaHUS MPUHITUIIHAIGHON BO3MOXKHOCTHU
MOJTyYeHHUS] HEOPTraHMYECKUX W OPTaHUYECKUX COSAMHCHHWN 3aJaHHOTO COCTaBa U
CTPOCHHSI,

-10I0UpaTh peareHThl, YCIOBUS U ONPENIEATh MPOAYKTHI PEaKIHi, MO3BOISIOIMIMNX
peanu3oBaTh JJaOOPATOPHBIE U MPOMBIILUICHHBIE CIIOCOOBI MOTYUYECHUS BayKHEUIIINX
HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB;

-ONpPEACNATh XapakTep Cpeldbl B pe3ysbTaTe TUAPOJIN3a HEOPTaHUYECKUX W
OpPraHMYECKUX BEIIECTB W NPUBOJIUTH MPUMEPHl THUAPOJM3a BEIIECTB B
MOBCEIHEBHON >KM3HM YEJIOBEKA, OMOJIOTMYECKUX OOMEHHBIX Mpolieccax U
ITPOMBILIJIEHHOCTH;

-IIPUBOAUTL IIPUMCPBI OKHUCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B IIpHUpPOAC,
IMPOU3BOACTBCHHBLIX MPOLICCCAX U KUBHCACATCIILHOCTU OPIraHU3MOB;,

-000CHOBBIBATh MPAKTUYECKOE MCIOJb30BAHUE HEOPTAaHUYECKUX U OPTaHUYECKUX
BEII[ECTB U WX PEAKINil B IPOMBIIINICHHOCTH U OBITY;

-BBIIIOJIHATD XUMHWUYECKUU DOKCIIEPUMEHT II0 PACHO3HABAHUIO M IIOJYyYECHHIO
HEOPTaHUYECKUX M OPraHUYECKUX BELIECTB, OTHOCALIMXCS K Pa3IMUYHbIM KjlaccaM
COEMHEHH, B COOTBETCTBUH C MpaBWJIaMU U mpuémamu Oe3omnacHoil paboThl C
XUMHUYECKMMHU BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0BAHUEM;

-IIPOBOJIUTh PACUYEThl HA OCHOBE XUMHUYECKUX (POPMyYT M ypaBHEHHMM peakIuid:

HaXOXKJEHUE MOJIEKYJISIpHOU (OpPMYJIbI OpPraHMYECKOro BeIlecTBa IO €ro

IUIOTHOCTA M MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, WIH IO

MPOJYKTaM CTOpaHusl; pacuéThl MaCCOBOM 10U (MAacChl) XUMHUUYECKOTO COCTMHEHUS

B CMeCH; pacuéThl Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH,
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€CJIM OJJTHO U3 BEIIECTB JAHO B U30BITKE (MMEET MPUMECH ); PACUETHI MACCOBOM WM
O0OBEMHON [10JIM BBIXOJA MPOJIYKTa pPEAKUUU OT TEOPETHUECKH BO3MOKHOIO;
pacuérhl TemI0BOro 3 ¢deKra peakuu; pacy€Tbl 00BEMHBIX OTHOLLEHUH T'a30B MIPH
XUMHUYECKUX PEAKIUAX; pacu€Thl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOAYKTa
peakLuu, eciid OJJHO U3 BEILECTB JIaHO B BUJIE PAaCTBOpA C ONPEAEIEHHON MaccOBOM
JIOJIEW PACTBOPEHHOIO BEILIECTBA;

-MCHOJb30BaTh METOJbl HAYYHOIO MO3HAHUS: aHAIU3, CUHTE3, MOJEIMPOBAaHUE
XUMHUYECKHX MPOILIECCOB U SIBJICHUM — MPHU PEIICHUH Y4eOHO-HCCIEA0BATEIBCKUX
3aJa4 10 M3YyYEHUIO CBOMWCTB, CIOCOOOB IIOJNYyYEHUS W PpaclHO3HaBaHUS
OpraHUYECKUX BEIIECTB;

-BJIAACTh IIPpaBHUIJIAMHU 0e30macHoOro 06paHICHI/I$I C CIKUMH, TOPHOYMMHU U
TOKCHUYHBIMHA BCIICCTBAMHU, CPCACTBAMU OBITOBOM XUMUH,

-OCYIIECTBJISITH ~ MOUCK  XUMUYECKOM  HMHPOpMauMM 1O  Ha3BaHUSM,
UAEHTU(PUKATOPaM, CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

-KPUTHYECKH OIICHUBATh W HWHTEPIPETHPOBATH XHMHUYCECKYIO HHOOPMAIIHUIO,
COJICpPIKAIIYIOCS B COOOIIECHUSX CpPEJICTB MacCOBOH HMHGOPMAIMH, pecypcax
WHaTepHeTa, HAYYHO-TIOMYJIIPHBIX CTaThsIX C TOYKH 3PEHUS €CTCCTBCHHO-HAYYHOU
KOPPEKTHOCTH B IICNIAX BBIABICHHUS OIIMOOYHBIX CYXIACHHA W (DOPMHUpOBAHUS
COOCTBEHHOM MO3UINH;

-yCTaHABIIMBATh B3aWMOCBSI3U MeEXAy (akTaMu U Teopued, NPUUYUHON U
CJICJICTBHEM TPU aHAJIN3€ MPOOJEMHBIX CUTyallMii 1 0OOCHOBAaHUU MPUHUMAEMBIX
PEIICHUI Ha OCHOBE XMMUYECKUX 3HAHUM;

-IIPECTABIATh MYTH pelIeHUs] TJIO0aJbHBIX MPOOJIeM, CTOSIIUX Tepen
YEJIOBEYECTBOM, U TIEPCICKTUBHBIC HAMPABJICHUS PA3BUTHS  XUMHUYECKHUX
TEXHOJIOTUH, B TOM YHCJIC TEXHOJIOTUH COBPEMEHHBIX MATEPUAJIOB C Pa3IMUHON
(YHKIIMOHATBLHOCTBI0, BO300HOBIISIEMBIX HCTOYHUKOB CBIPbs, MEpepabOTKU U
YTUJIN3AIUU TPOMBIIIJIEHHBIX U OBITOBBIX OTXOIOB.

BbIlTyCKHUK Ha yriyOJIEHHOM YPOBHE MOJTYYUT BO3MOKHOCTb HAyYUThCS:

-(popMynHpoOBaTH 1EJIb UCCIIeIOBaHUs, BBIJIBUTATH 151 IPOBEPSTH
AKCIIEPUMEHTAIIBHO TUMOTE3bl 0 XMMHYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTYNMaTh B XUMHUYECKHE PEaKIMHU, O
XapakTepe U MPOAYyKTaxX pa3IUYHbIX XUMHUUYECKUX PEAKIIUI;

-CaMOCTOATEIbHO IUIAHUPOBATh W MPOBOJAUTH XUMHYECKHE DKCHEPUMEHTHI C
cOOJI0JIeHNEeM TMpaBusl Oe30MacHOM paboThl € BelllecTBaMU U JabOpPaTOPHBIM
000pyI0BaHUEM;



“-UHTCPHIPCTUPOBATH HAHHBIC O COCTABEC M CTPOCHHMU BCIICCTB, IMOJYYCHHBLIC C
IMOMOIIbKO COBPECMCHHBIX Q)I/I?)I/IKO-XI/IMI/I'-IGCKI/I)Q MCTOOOB,

-OIMCHIBATh COCTOSIHUE BJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX TPEACTaBICHUNU JJIs1 OOBSICHEHUS pPE3YyJbTAaTOB CIEKTPAIbLHOIO
aHaJIN3a BELICCTB;

-XapaKTCpU30BaATb POJIb A30TOCOACPKAIMUX TI'CTCPOIUKINYCCKUX COGI[I/IHCHI/Iﬁ 151
HYKJICMHOBBIX KUCJIOT KaK BaKHEHIITNX OMOJIOTMYECKN aKTUBHBIX BCIICCTB,

-IIPOTrHO3UPOBATL BO3MOXKHOCTH ITPOTCKAHUSA OKHCIUTCIBHO-BOCCTAHOBUTCIIbHBIX
peaKHHﬁ, JIC)KAUMX B OCHOBC IMPHUPOJHBIX U ITPON3BOACTBCHHLIX ITPOLICCCOB.

1.2. MeTtanpeaMeTHblIe pe3yabTaThl.

MeranpeaMeTHBIMA pe3yIbTaTaMu U3YUCHUS MTpeaMeTa « XUMUS» SBIISTIOTCS
dbopMHpoBaHUE CIAEAYIONIUX YHUBEPCATbHBIX yueOHbIX nerictuit (Y'Y ]I).

1.2.1. PerynsaTuBHbIC YHUBEpPCATIbHbBIC YUCOHbBIC ACHCTBUS
OOyJaronuncs CMOXKET:
1)caMOCTOSITENNBHO ~ OMPENENsATh IENM U COCTaBJIATh IUIAHBI, OCO3HaBas
MPUOPUTETHBIE U BTOPOCTETICHHBIE 33]1a4H;
2)caMOCTOSITENIHHO OCYIIECTBISATh, KOHTPOJIUPOBATHh U KOPPEKTUPOBATH YUEOHYIO U
BHEYYCOHYIO JIEATEILHOCTD C YIETOM MPEIBAPUTEIHHOTO TNIAHUPOBAHUS;
3)MCIIONB30BaTh PA3TUIHBIC PECYPCHI VIS TOCTHKEHUS TIETICH;
4)BBIOVpATH YCIICIIHBIE CTPATETHH B TPYAHBIX CUTYAIIHSIX;

1.2.2. Tlo3HaBaTeapbHBIE  Y4EOHO-JIOTUYECKHE  YHHBEPCAIbHBIE  y4YeOHBIE
JIEVUCTBUS

OOyJaronuncs CMOXKET:
1 )ximaccuguiupoBaTh 0OBHEKTH B COOTBETCTBHH C BHIOPAHHBIMH MPU3HAKAMU;
2)cpaBHUBATh OOBEKTHI;
3)cucreMaTu3upoBaTh U 00001IaTh HH(POPMAIIUIO;
4)orpeaensaTh MpodIeMy U CiocoObl e pelieHus;
5)BnaneTh HaBbIKAMU aHAJN3A;
6)BNIaJIeTh HABBIKAMH TTO3HABATEIBHON, YU€OHO-UCCIIEIOBATEIHCKON M TIPOSKTHOMN
NEeSATEeILHOCTH,
7)yMETh CaMOCTOSATEILHO OCYIIIECTBIIATh TOUCK METOAOB PEIICHUS MPAKTUICCKUX
3a/1a4, MPUMEHATh Pa3IMYHbIC METOJBI MO3HAHMS IS MU3YYCHHS OKPYKAIOIIETO
MUpa.

1.2.3. Tlo3HaBarenbHble y4yeOHO-MH(POPMALMOHHBIE YHHBEPCAJbHbIE Yy4eOHbIE
JNENUCTBUSA

OOyyaromunics CMOXET:

1 )uckaTh HEOOXOIUMbIE UICTOYHUKH UH(POPMAITUH;
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2)caMOCTOSITEIBHO ¥ OTBETCTBEHHO  OCYIIECTBISATH  MH(POPMAIMOHHYIO
JeSTEIIBHOCTh, B TOM YHCIIC, OPHCHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX
uHpopManuy;

3)KpUTHYECKH OIICHWBATh M HMHTEPIPETHPOBATH MH(OpPMAIHIO, TIOTydaeMyr W3
Pa3IYHBIX UCTOYHUKOB,;

4)umeTh c(hOpMUPOBAHHBIE HABBIKH PAOOTHI C pa3IMIHBIMU TEKCTAMU,
5)ucnonp30BaTh pa3iMYHbIC BUIBl MOJCIMPOBAHUSA, CO3MAaHUS COOCTBEHHOM
uHbOpMaIUu.

1.2.4. KOMMyHUKaTUBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AEHCTBUS

OO0y4aronmncs CMOKET:

1)BBICTYynaTh NEepel ayIUTOPHEN;

2)BECTH JHCKYCCHIO, JMAJIOr, HAXOJWUTh MPUEMJIEMOE pELICHUE NpPH HAIUYUU
Pa3HBIX TOYEK 3PEHUS;

3)IpOoayKTUBHO OOIIAThCs W B3aUMOJAEHCTBOBATH C MapTHEPAMU MO COBMECTHOM
NEATEIbHOCTH;

4)y4uThIBaTh MO3UIMM JAPYroro (COBMECTHOE LEJenojaraHue M IUIaHUPOBAHUE
o0ImMx crnoco0oB pabOThl HA OCHOBE MPOrHO3MPOBAHMS, KOHTPOJIb U KOPPEKIIHS
X0Jla U Pe3yJIbTaTOB COBMECTHOU JESATEIILHOCTH);

5)adbdexTuBHO pazpemarb KOHPIUKTHI.

1.3. JIn4HOCTHBIE pe3yJabTaThl.

JIMYHOCTHBIMU pe3yJbTaTaMU 00YYaIOIUXCsl SABISIOTCS

1)Poccniickass rpaxaaHCKass WIACHTUYHOCTH, IAaTPUOTU3M, YBAXKEHHE K CBOEMY
Hapoa1y, 4yBCTBAa OTBETCTBEHHOCTH mnepen PomuHoH, ropaoctu cBow Ponuny,
IPOLIIOE M HACTOALIEe MHOTOHALMOHAJIBHOIO Hapoma Poccun, yBakeHue
rOCyJIapCTBEHHBIX CUMBOJIOB (Tep0, ¢iar, TMMH);

2)rpakIaHCKas TMO3UIIMS KaK aKTUBHOIO M OTBETCTBEHHOIO YJIE€HA POCCHIICKOTO
o0IllecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TMpaBa H 0OS3aHHOCTH,
YBAXAIOIIETO 3aKOH W MPaBOINOPSAI0K, TOTOBHOCTh K CIyKeHHIO (OTeyecTBy, €ro
3allIUTe;

3)chopMUPOBAHHOCTD MHUPOBO33PEHUS, COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKH; TOTOBHOCTb U
CIIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPUECKON U OTBETCTBEHHOU JIEATEIbHOCTH;

4)TOJIEPAaHTHOE CO3HAHWE W TMOBENCHUE B MOJUKYJIBTYPHOM MHPE, TOTOBHOCTh M
COCOOHOCTh BECTHM JMAJIOT C JAPYTMMH  JIFOAbMH, JIOCTUrarTb B  HEM
B3aMMOINIOHUMAaHHUSI, HAXOAUTH OOIIKE 1IeJIM U COTPYAHUYATD JIsl X JOCTHXKEHHUS;

5)HABBIKM COTPYIHHYECTBA CO CBEPCTHHKAMH, JETBMH MIIAJIIIETO BO3pacTa,
B3POCJIBIMU B o0OpazoBaTebHOM, 0O0IIIECTBEHHO-TTOJIC3HOM, y4eOHO-
MCCIIEIOBATENHCKON, TPOCKTHON U APYTHUX BUJAX NEATEIBHOCTH;

6)HPaBCTBEHHOE CO3HAHHWE W TMOBEJACHUE HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX
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LICHHOCTEH;

7)TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIe CaMOOOpa30BaHUIO, HA
OPOTSKEHUM BCEM KU3HM;, CO3HATEIBHOE OTHOIICHHE K HENPEPbIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCHEIIHOW MpOQPEeCcCHOHANbHOW U OOIIECTBEHHOM
NeSITeIbHOCTH;

8)3CT€TI/I‘-ICCKOC OTHOIICHHC K MHDPY, BKIOYasd ICTCTHUKY 6I)ITa, HAy4YHOTO H
TCXHUYICCKOTO TBOPYCCTBA, CIIOPTA, 06H16CTBGHHI>IX OTHomeHHﬁ;

9)NpUHATHE U peaTu3alUI0 IIEHHOCTEH 370pOBOTO M 0€30MacHOro odpasza >KU3HH,
NOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSX CIOPTUBHO-
03/7I0POBUTENBHON JAESTENBHOCTbIO, HENPUATHE BPEAHBIX IPUBBIYEK: KypEHHS,
YHOTPEOJIEHUS AJIKOTOJIs1, HAPKOTUKOB;

10)0epeXHO€, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (U3UYECKOMY U
MICUXOJIOTHYECKOMY 370pPOBBIO, KaK COOCTBEHHOMY, TaK U APYTHX JIONEH, YMEHHE
OKa3bIBaTh NIEPBYIO ITOMOIILIb;

11)oco3HaHHBINA BBIOOp OyAyIie mpodeccuu;

12)C(bOpMI/IpOBaHHOCTB SKOJIOI'M4YCCKOI'O MBIITJICHUA, ITIOHHMMAaHHA BJIINSHUA
COHUAJIbBHO-OKOHOMHYCCKUX ITPOLCCCOB Ha COCTOAHHUC HpHpOI[HOﬁ u COHH&HBHOVI
CPCObI; HpI/IO6peT€HI/Ie OIIbITa BKOHOFO-HaHpaBHGHHOP'I ACATCIIBHOCTH.

2. COAEPKXAHHUE YYEGBHOI'O IPE/IMETA

10 kaace
(105 4, u3 Hux pe3ep — 1 1)

Tema 1. OcHOBHBIC TeopeTHYECKHE IOJIOKECHUSI OPraHMYeCKOM XMMHUM
(139)
IIpeamer opraHuyecKOM XUMMHM.
MmuoroobOpasue  opraHuueckux  coeauHeHuil.  OpraHu4ecKkue  BeIECTBa.
YIaepoaHbli CKEJNET MOJIEKYJ OPraHMYECKUX BELIECTB. YTIJIEPOA-YIIIEpOIHBIE
cBsa3u. CoelMHEHUS] HACBIIIEHHbIE MW HEHachlleHHble. KpaTHble CBA3M.
ALIMKIIMYECKUE M LUKIWYECKUE COeANHEHUA. MOJEeKylabl C Pa3BETBIEHHBIM U
HEPA3BETBIIEHHBIM YTJIEPOJIHBIM CKEJIETOM.
OyHKIIMOHAIBHBIE TPYIIbl. MOHO(QYHKIIMOHAIBHBIC, MOMU(PYHKIIMOHAIBHBIC H
reTepoPyHKIMOHAIBHBIE  COeAMHEHUs. Teopuss  CTPOEHUS  OPTaHUYECKUX
coequuenui A. M. bytneposa. M3omepsi.
XuMHYECKHE CBA3H B MOJICKYJIAX OPraHUYeCKUX COeAMHEHMH.
['wbpunuzanust opoOutaneid. o-CBsi3b, 7-CBsI3b. [lepBUYHBIN, BTOPUYHBIMH,
TPETUYHBIN U YETBEPTUYHBIN aTOM yriepoaa. JUinHa cBs3u.
OO0mue npeacraB/jieHusi 0 PEAKIIUOHHOM CIIOCOOHOCTH OPraHMYeCKUX
COeIMHEeHMH.
[lonaTtre o0 MexaHU3ME peaKIuu. DJIeMEHTapHbI akT. IIpocThie W CIOXKHBIE
peakiuu. IlepexomHoe cocrosiHue. ['OMOTUTUYECKHM W TETEPOJMTUYECKUN
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criocoObI pa3peiBa cBsi3u. Pagukanel. Hykneodunsr u snexrpodunsl. CyOcTpaThl.
PeareHTbl. ODJEKTPOHOIOHOPHBIE M  AJEKTPOHOAKIENITOPHBIC  3aMECTUTEIH.
NunyktuBHbii  3¢dext. Me3omepubii  addekr. ComnpsokéHHas — cHCTeMa.
Knaccuduxanus peakuuii B OpraHHYeCKOM XUMHU: IO pPe3yibTaTy (peakiuu
3aMeIIeHUs, TPUCOCANHEHHS, OTIIETUICHHS ); 10 H3MEHEHHUIO XUMHUYECKOMN MPUPOIBI
OpraHUYeCKOTO BEIIeCTBA B XOJI€ peakiuu (TUIpUpOBaHUE, JIETHUIPUPOBAHUE,
rujpaTanus, JeTUIpaTaus, rajoreHupoBaHHUE, JIeTaJIOr€HUPOBAHUE,
TUJPOTaJOTeHUPOBAHUE,  ACTHAPOraJIOTeHUpPOBAaHME,  rujposini3).  Peakius
anekTpoduIbHOTO 3aMmenieHus. Peaknust HykiieohmIbHOTO 3aMmernieHus. Peakiun
paINKaIbHOTO TPUCOSAUHEHUs. Peakiuu 31eKTpo(UILHOTO TPUCOCTUHEHUS.
Peakiuu Hyk1€0(pHIIBHOTO IPUCOCTUHECHHMS.

Jemoncmpayuu. Konnexkiuy OpPraHAYEeCKHX BELIECTB W MaTEpPUAIOB U
M3Aenui U3 HUX. MOJIesTd MOJIEKYJ OPTaHUYECKUX COETUHECHUMN.

Ilpakmuueckue pabomel. 1. KoHCTpyupoBaHUE MIAPOCTEPKHEBBIX MOJICIICH
MOJIEKYJl OPraHMYECKUX coeluHeHui. 2. OmnpeneneHue BOAOpOAa, yriepoaa Hu
XJIOpa B OPTAHUYECKUX COCTUHEHHUSIX.

Tema 2. YrieBoaopoabl (444)

Auakanbl. OOmias gopMyia U roMOJOTUYECKUM psii ankaHOB. KadecTBeHHBIN U
KOJIMYECTBEHHBII COCTaB MOJIEKYJl allkaHOB. MeXIyHapoaHass HOMEHKJIaTypa
OpraHWYeCcKuX coeauHeHuil. M3oMepuss 1 HOMEHKIATypa alkaHOB. Du3nuecKue
CBOMCTBA QAJIKAHOB. XHWMHUYECKHE CBOMCTBA aJKAaHOB. XUMHUUYECKHE PEAKIUU C
Y4aCTHEM aJIKaHOB, MPOTEKAIOIIAE MO MEXAHW3MY PAJIUKAIBHOTO 3aMEIICHUSA:
rajoreHupoBaHue, HuTpoBaHue (peakius KoHoBanoBa), aerupupoBaHUE.
N3omepuszanmst ankaHoB. Kpekunr. Kartanutuueckoe OKHUCICHHE W TOPEHHUE
ankaHoB. KonBepcuss mertana. CuHre3-raz. YacTUYHOE OKHUCJICHHE METaHa.
[TonyueHnne ankaHoB: peakiust Bropua, nekapOOKCHUIMPOBAHUE COJIEM YKCYCHOM
kucioThl, peaknus KompbOe. Ilpumenenue ankaHoB. MeXTyHapOIHBIC KOIBI
MUIIEBBIX J0OABOK.

Aunkenbl. O6mas GpopMyiia, FOMOJIOTHYECKHH P M HOMEHKIIATypa alKeHOB. SP2-
['ubpuaunzanus opoutaneir atoMoB yriepoaa. CTpyKTypHasi U MPOCTPAHCTBEHHAsS
n3oMepus aikeHoB. Duznmueckne CBOWCTBA AJIKEHOB. XHMMHUYECKHUE CBOMCTBA
QIKEHOB:  PEaklMM, TMPOTEKAIOIIUEe IO  MEXaHHW3My  JJIEKTPODUIBLHOTO
NPUCOEAUHEHUS]  (TUAPOTaJOT€HUPOBAHUE, TAION€HUPOBAHUE,  TUApaTaIus,
ruapupoBanue, aeruapuponanue). IlpaBuno MapkoBHukoBa. KapOokaTtnoH.
KauecTBeHHas peakius Ha JBOWHYIO CBs3b (peakiusi Barnepa). [lonumepusanus
alKkeHOB. MOHOMeEp, MOJIUMEP, JIEMEHTAPHOE 3BEHO, CTEMNEHb IMOJUMEPHU3AIUH.
Oxucnenue ankeHoB. Bakep-nipoiiecc. [IpombliiieHHbIe U Ta00paTOPHBIE CITOCOOBI
nony4yeHus ankeHoB. [IpaBuno 3aiiueBa. [IpumeHeHne aKkeHOB.

Aaxkaauensl. O0mas dopmyna ankaaueHoB. M3onupoBaHHbIE, CONPSHKEHHBIE U
KYMYJIUPOBaHHbIE JueEHbl. Jlenokanmm3anuss CBs3u. DU3MUYECKHE CBOMCTBA
aJKaJueHOB. XHWMHYECKHE CBOWCTBA AQJKaJUEHOB: PEAKIHUU MPUCOCTUHECHHUS
(rumpupoBaHUEe, TAJOTCHUPOBAHWE) U TMOJUMEpHU3alui. Pe30oHaHCHBIH THOpUIL.
HarypansHbli W CcuHTETHYECKME Kaydyku. Bynkanusauus. Ilonydenue wu
npuMeHeHue ankaaueHos. Peaknus Jlebenena.
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Aaxunbl. OOmiast ¢opMmyna ¥ TOMOJOTMYECKUN psn ankuHOB. M3zomepus u
HOMEHKJIaTypa ajkuHOB. SP-I'mOpuamsanus opOurtaneii aToMoB yIiepoja.
@u3nyeckre CBOMCTBA AJIKWHOB. XHUMHUYECKHME CBOMCTBA QJIKWHOB: PEAKIUU
AJIEKTPOPUIBHOTO NPUCOEIUHEHUS (TAJIOT€HUPOBAHUE, T'MIPOraJOreHUpPOBAHUE,
ruzparanus, rugpuponanue). [Ipasmio DnprekoBa. AuetwieHuasl. JuMepusanus
U TpuMmepuszanus auneTwicHa. OKHUCICHHE QJIKWMHOB IIEPMAaHTaHATOM Kaiaus B
pa3InyHBIX ycloBuAX. [loydeHne U NpuMeHEHNEe aJKUHOB.

Huxnoankanpl. OOmas ¢opMyra M TOMOJOTHYECKHH P HUKIOAIKAHOB.
N3oMepust 1 HOMEHKIATypa HUKIOaNKaHOB. DU3nyeckne CBOKMCTBA HUKIOATIKAHOB.
XHWMHYECKHE CBOMCTBA [IUKIJIOAIKAHOB: PEAKLIMH IPUCOECIUHEHUS K MAJIBIM LIUKJIaM,
peakuuu 3aMElICHHs HOPMaJbHBIX IMKJIOB, pEaKIUU TUAPUPOBAHUA U
neruapupoBanus. lloydeHne IUKIOAIKAaHOB M3 JUTAJIOr€HAIKAaHOB. Menuko-
OMOJIOTMYECKOE 3HAYEHNE UKIIOATKAHOB.

Apenbl. Kpurepunm apomarnyHoctH. Apomarnueckuil cekcrer. [IpaBuito
Xrokkens. OOuias popMyiia U TOMOJIOTUYECKUH psll apeHoB. Opmo-, napa-, mema-
kcunonel.  dusnueckue cBoiicTBa OeH30Jla M €ro romojoroB. Peakuun
ANIEKTPOPUIBHOTO  3aMelleHust OeH3oja  (TaJoreHUpOBaHHE, HUTPOBAHUE,
ankuirpoBanue). m-Komriuiekc, o-kommieke. Peakuuu npucoequHEHUs apeHOB.
XUMHYECKUE CBOMCTBA TOMOJIOTOB OeH301a. OpHeHTaHTHI IEPBOTO U BTOPOIO POJa.
KoHneHcupoBaHHbIE M HEKOHJCHCUPOBAHHBIE apOMAaTUYECKHE COEIUHEHUS.
[lony4yeHne U NpUMEHEHNUE APEHOB.

Ilpupoanbie HMCTOYHMKH  yrieBoaopoaoB. Ilpuponuenii ras. Hedts.
[lepepaGoTka HedTH. JleTOHAIMOHHAS CTOMKOCTh OeH3MHA. OKTaHOBOE YHUCIO.
Pudopmunr. Ilpumenenne HegrenpoaykToB. Buasl TBEpAOro TOIIMBA.

I'anoren3zameménnbie yriaepoaopoabl. OOmas xapakrepuctuka. dusndeckue
CBOMCTBAa. XMMHYECKHE CBOWCTBA TaJOT€HAJKAHOB (peakuuMy 3aMelIeHHUs WU
OTLICIJIEHUS ). XMMUUECKHE CBOWCTBA rajlOr€HaIKEHOB (PeaKMK NPUCOEINHEHUS,
3aMEILEHUs, ToJMMepu3anuu). B3anMHOe BiIMSHHME aTOMOB B MOJEKYJAX
raJIOr€H3aMeIEHHBIX YII€BOA0POA0B. [IpoIyKThl oaumMepu3anuu
TaJIOT€H3aMEIIEHHBIX  YIVIEBOJOPOJAOB:  MOJUBUHUIXJIOPH,  XJIOPOIPEHOBBIN
Kay4yK, MOJTUTETPAPTOPITUIICH.

Jlemoncmpayuu. ArperaTHOe COCTOSIHUE AJIKAHOB B 3aBUCUMOCTH OT MOJISIPHOU
Mmacchl (OyTaH, rekcan, napadus). HecmemBaemMocTh rekcana ¢ BOAOM, CpaBHEHUE
IJIOTHOCTH Te€KCaHa M BOJbl. PacTBopeHue napaduHa B rekcane. PacTBopuMocTsb B
rekcaHe Opoma M mepmaHraHara kanusi. bpomupoBanue ankaHoB. PanukanbHOE
OpoMHpOBaHUE TOJIyOJIA.

Jlabopamopnsie onvimor. 1. IlocTpoeHwe wmopened MOJEKYJ ajlKaHOB. 2.
[TocTpoenue moaeneit Mosiekys akeHoB. 3. CpaBHEHHE CHOCOOHOCTH K OKUCJICHUIO
aJIKaHOB U alKeHOB. 4. CpaBHEHUE CIIOCOOHOCTU K OPOMUPOBAHMIO MPU OOBIYHBIX
YCIOBUSIX aJIKAHOB U ajKeHOB. 5. JleiicTBUe mepMaHraHara Kajiusi Ha O€H30J U
TOJIYOJL.

Ilpaxmuueckasa padoma. 3. IlonydeHre 3TUIICHA U ONBITHI C HUM.

Tema 3. Kuciopoacoaep:xaiiue opraHudeckue coefuHenust (27 4)



Cnuptbl. CoctaB cnuptoB. Kraccubukaums U HOMEHKIATypa CHUPTOB.
@u3N4ecKue CBOMCTBA CHUPTOB. MEXKMONEKYISIPHbIE BOAOPOAHBIE CBA3UM U HX
BIUSIHUE Ha (U3MYECKHE CBOWCTBA CHUPTOB. XHMMHYECKHE CBOMCTBA:
B3aMMOJICHCTBUE CO IIEJIOYHBIMU METAIJIaMU, C TAJIOTEHOBOAOPOJAMHU, BHYTPU- U
MEXMOJICKYJISIpHAs eTUApaTalus, peakuus sTepudukannuu, okucienue. [Ipoctoie
u cioxHbie 3¢upsl. Homenknatypa npocteix 3¢upoB. KommiiekcoobpazoBanue
MHOTOaTOMHBIX CcIUpPTOB. KadyecTBeHHass peakuuss Ha MHOTOATOMHBIE CHHUPTBHI.
[Tony4yeHue u NpUMEHEHHE CIIUPTOB.

®enoanl. Knaccudukamms u HomeHkinarypa ¢enonoB. dusnueckue cBOICTBa
¢denona. B3aumHoe BIusSHUE aTOMOB B MoOJIeKyse (peHona. XuMu4eckrue CBONCTBA
(B3auMoOJIeHiCTBME CO IIETOYHBIMU METaJUIaMU U CO MIeJI0YaMU, OpOMHUpPOBAHUE,
HUTPOBAHHWE, OKHUCJIEHHE, TruapupoBaHue). (OOpa3oBaHME  KOMIUIEKCHBIX
coenuHenuid ¢ xsopuaom xkeneza(lll) — kauecTBeHHass peakuuss Ha (PEHOJBI.
CpaBHEHHE XUMUYECKHUX CBOMCTB OJTHOATOMHBIX CIUPTOB U (heHoua. [onyyenue
U npuMeHeHue ¢peHosioB. bakTepuiuaHas akTHBHOCTh (DEHOJIOB.

Aabaernabl U KeToHbl. KapOonwnbHbie coeauHeHusi. Homenkiatypa u
M30MEPHS alNbACTHIOB U KETOHOB. PU3NUECKHE CBOMCTBA aJbIETUI0B U KETOHOB.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOHWUIIBbHOW rpyImmbl. CTpoeHue
MOJIEKYJT ~albJeruaoB. XHUMHYECKHE CBOWCTBA: PEaKUUU HYKICO(DUILHOTO
npUcCOeIMHEHU (TUapaTaiusi, TMPUCOCIUHEHHE K  albJeTUJIaM CIUPTOB,
rUApoCcyib(uTa HATpUsA, IMAHOBOJIOPOJA), BOCCTAHOBJIEHUE aJBJIETUAOB U
KETOHOB, OKHCIIEHHE aJbJIETUJ0B, MOJUMEpU3ALMs U MOJUKOHIEHCAIUS.
[Tonyaneranu. Aueranu. KauecTBeHHbIE peakiuy Ha ajdbJETUJIBL: C THAPOKCUIOM
meau(ll), ¢ aMMHMauyHBIM pacTBOPOM OKcHaa cepedpa, ¢ (QPYKCHHCEPHUCTOU
kucnoToil. IlosmyyeHune anpaeruioB M KETOHOB. lIpuMmeHeHWEe anbAETUAOB H
KETOHOB. AHTUCENITUUECKOE IHCTBUE (opMaIbIeTH/IA.

Kap6onoBbie kuc10Tbl. CTpoeHHE MOJIEKYJI KAPOOHOBBIX KUCIIOT. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIILHOM rpynibl. ['oMoorunyeckue psiasl u
obmue GopMynbsl KapOOHOBBIX KHCIOT. Du3ndeckne CBOWCTBA KapOOHOBBIX
KUCJIOT. XUMHUYECKUE CBOMCTBA MPENEIbHBIX OJHOOCHOBHBIX KHCIIOT: pPEaKIUU
HYKJICO(PWIHHOTO 3aMEIIEHUS, KHUCIOTHBIE CBOWCTBA. MeXaHU3M peakIuu
srepudukanuu. Cuiia TaqoreH3aMenIEHHbIX KapOOHOBBIX KHUCIOT. OCOOEHHOCTH
XUMUYECKUX CBOMCTB MYpPaBbHUHOM KUCIOTHI. OCOOEHHOCTH XUMUYECKUX CBOMCTB
MpeeabHbIX JBYXOCHOBHBIX, HEMPEAEIbHbIX OJHOOCHOBHBIX, apOMaTHYECKHUX
KapOOHOBBIX  KHUCHOT. llomyueHne  kapOOHOBBIX  KHCIOT. Baxueiiiue
NpEeACTaBUTENIN KapOOHOBBIX KHCIOT: MypaBbHHAas, YKCYCHas M OeH30HHasil.
Menuko-61oaornyeckoe 3Ha4eHue U NPUMEHEHHE KapOOHOBBIX KUCIIOT.

@OyHKIMOHAJbHbIE NPOU3BOAHbIE KAPOOHOBBLIX KHUCJIOT. ClioXHBIE 3QUPHI.
I"anorenanruapuasb!. AMUIBL. AHTUAIPUIBI. Tuoadupsr. [Tomyyenue
XJIOpaHTUIPpUAOB. PeakimoHHass crocoOHOCTh (PYHKIIMOHAIBHBIX MPOU3BOTHBIX
KapOOHOBBIX KHUCTOT. KuCHoTHBIM ruaponn3 ciaoxubix 3¢upos. [llemounoit
THAPOJIU3  CIOXKHBIX d(pupoB — ombuteHue. [lpumMeHeHne W MeIUKO-
OMOJOTUYECKOE 3HAYEHUE TIPOU3BOIHBIX KAPOOHOBBIX KHUCIIOT.
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Jlemoncmpayuu. Peakuus HW30NPONWIOBOIO CIUPTa C  XJOPOBOJIOPOIOM.
[ITapocTepskHEBbIE MOJIEIH MOJIEKYJI albJACTUI0B U KeToHOB. OOpa3oBaHue Ouypera
IIPU Pa3I0KEHUU MOYEBUHBI.

Jlabopamopnusie onvimwl. 6. llocTpoeHHE MOHENE MOJIEKYJ H30MEPHBIX
CIUPTOB. 7. PacTBOpUMOCTH pa3HbIX COUPTOB B Boje. 8. OKUcIIeHHE ITponaHona-1 u
npomnanona-2. 9. Peakuust HykieopuiabHOro 3amenieHus: cnupra. 10. OkucineHue
cnupta auxpomaroM kamus. 11. Momodopmuas peakums. 12. BzaumojericTBue
MHOT0aTOMHBIX CIUPTOB ¢ ruapokcuoM meau(Il). 13. OdnapykeHue rimmKoIbHOTO
dbparmenTa B miminepuHe. 14. PacTBOpUMOCTh M KHCJIOTHO-OCHOBHBIE CBOMCTBA
denoma. 15. bpomuposanue ¢enona. 16. Oxucnenune peromnor. 17. KauectBennas
peaknusi Ha (eronsl. 18. Peakmus «cepebpsiHoro 3epkana». 19. Oxwucienue
aJbJIETU0B TUJIPOKCUIOM menu(Il). 20. JucnponopiimoHupoBaHue
dopmanbaeruaa. 21. KauecrBeHHas peakius Ha ajiblIerubl ¢ (YyKCUHCEPHUCTON
kucinotoir. 22. Momodopmuas peakuus Ha anetoH. 23. I[loctpoenue moneneit
MOJIEKYJl M30MEPHBIX KapOOHOBBIX KHUCJIOT M CJIOXHBIX 3QupoB. 24. CpaBHEeHUE
pPacTBOPUMOCTU KapOOHOBBIX KHCIIOT M X coJjieil B Boje. 25. KucioTHbie cBOMCTBA
YKCYCHOM KuCHOTHI. 26. Peaknus stepudukanuu. 27. OOHapyx eHUE YKCYCHOU
KHUCIIOTHI (Ka4yeCTBEHHAs peakiys Ha areTar-uoH). 28. CpaBHEHHE CIIOCOOHOCTH K
OKHCIICHUI0 MYpPaBbUMHOM, IIABEJIEBOM M YKCYCHOU KucioT. 29. KauecTBeHHas
peakuusi Ha waBeneByro kuciory. 30. [maponus mumermndopmamuna. 31.
['unponu3 MoueBuHBL. 32. OCHOBHBIE CBOMCTBA MOUYEBHHBIL. 33. Jle3aMuHUpOBaHUE
MoueBUHBL. 34. ['uaponus sTunanerara.

Ilpakmuueckue padomot. 4. PenieHue >KCIEPUMEHTAIBHBIX 337a4 [0 TEME
««Cnuptel. ®enonbl. Anpneruapl. Kerone». 5. [lomydenne ykCyCHOM KUCIOTHI U
W3YyUYEHHE €€ CBOMCTB.

Tema 4. A3oTocoaep:Kaiye OpraHn4ecKue coeIuHeHUs.
I'eTepodyHKkIHOHAIBHBIE coeIMHeHHs (8 1)

Amunbl. Ob6mas ¢opmyna amuHoB. Homenkmarypa amunoB. IlepBuunsie,
BTOPUYHBIE, TPETUUHbIE aMUHbI. PU3NYECKHE U XUMUYECKUE CBOMCTBA AMHHOB.
AnunuH. OcHOBHbIE CBOWCTBa amMuHOB. Cuila aMMHOB W HHUTPOCOEIMHCHUIA.
HyxneodunbpHbie cBoMicTBA aMUHOB. [le3amuHupoBanue. Peakius 6poMupoBaHus
aHWIMHA. Peakius 31eKTpoPHIBHOTO 3aMEIIEHUS MO0 apOMaTUYECKOMY KOJIBbILY.
Peakuust ropennsi amuHoB. Okucienue aHunuHa. [lonyyenue amuHOB. Peakius
3unuHa. [IpumMeHeHrne U MeAUKO-OMOJIOTHYECKOE 3HAYeHWE aMUHOB. buoreHHbie
aMUHBI.

I'eTreponukinyeckne coequHeHusi. KapOorukimueckue U reTeporuKInieckue
COEJIMHEHHS. Kucnopoaconepxaniue reTePOLUKINYECKHE COCTMHEHUS.
A3oTcoieprKalle TeTepolukibl. Du3nueckue 1 XuMUUECKUEe CBOMCTBA MUPHUIMHA
u niupposia. OO1as XxapakTepUCTUKA TETEPOIUKINIECKUX COSTUHEHUM C ABYMS U
6onee rerepoaromamu. [lupumuans. [lypun. [IpumeHneHne TeTepOIMKINICCKUX
COCIMHEHUM.

I'erepodyHkuuoHaJIbHBIE  cOeAMHeHMsi. [[puHIMIIBI  HOMEHKIATYpbI
reTepoyHKIIMOHATBHBIX COCAUHEHUH. AMHHOCIHUPTHL. [ MIPOKCUKETOHBI U
TUAPOKCUATBACTUABL. ~ AMUHOKUCIOTBL.  [IpOoTerMHOreHHble  aMUHOKHUCIIOTBHI.
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®denonokucnorel.  I'mapokcukucnorsl U okcokucnorel.  Hukn — KpeOca.
AcumMerpruyeckuii atoMm yraepoaa. Onruueckas HW30MeEpUs. DHAHTUOMEPHI.
[Tpoekunu durepa. [Ipumenenue rerepodyHKIIMOHATBHBIX COSIUHESHUM.

Jlemoncmpayuu. PacTBOPUMOCTP M OCHOBHBIE CBOWCTBA MNUPHUAMHA.
KommnekcoobpazoBanue nupuanHa.

Jlabopamopnwie onvimpl. 35. PacTBOpUMOCTh M KHUCIOTHO-OCHOBHBIE CBOMCTBA
aHunuHa. 36. OkucneHue anwinHa. 37. BpoMUpoBaHKUE AaHWIMHA.
Tema 5. Xumusi npupoaHbIX coequHeHmii 13 )

Kupspl. OOmias xapaktepucTtuka XupoB. Jlunuasl. KucnoTHeiil coctaB xKHUPOB.
[TonMHEeHACHIIIEHHBIE U HACHIICHHBIE XUPHbIE KUCIOThl. PU3NYECKHE CBOWCTBA
KUPOB. PacTuTEnbHBIE U )KUBOTHBIE KUPHI. JIMonpoTrenHsl. XUMUYECKUE CBOMCTBA
XKUpoB. [ unponus nu oMpuieHUE KUPOB. I [puMeHenne xupos.

Dochoaunuabl KJIECTOYHBIX MeMOpaH. [IoBEpXHOCTHO-aKTMBHBIE BELIECTBA

(ITAB). I'muniepodochonumus! (hocharuaunirTanosaMuHbl, HochaTUIUIXOIUHBI,
dochartummincepunsl). Chunropocdonunuasl. Chunromuenuubl. KUIKOCTHO-
MO3au4Has MOJIENIb CTPOCHUSI OMOJIOTUYECKUX MEMOPAH.
Yraesoapl. OO6mas ¢opmyna yraeBonoB. Kiaccuduxamuss — yriieBoaos.
buonomumeprsl. Monocaxapuasl. ['nmoko3a, ¢gpykro3a, pubosa, ae30KcHpuO03a.
Crepeonszomepuss  MoHocaxapunoB.  @Dopmynsr  dumepa.  OOpa3oBaHue
HUKIMYECKUX (popM MOHOcaxapuioB. PopMyiibl Xeyopca. XUMUYECKUE CBOMCTBA
MOHOcaxapuaoB (komiuiekcooOpazoBanue ¢ uoHamu Menu(ll), oOpazoBanue
CIIOXHBIX 3()UPOB, BOCCTAHOBICHHE 10 MHOTOAQTOMHBIX CIUPTOB, OKUCJIEHHE /10
KUCJIOT, OKHCJIEHHE€ MOHOCAXapUJIOB C JECTPYKUUEW YTIEPOJHOW IEIH,
oOpazoBanue ruko3usioB). AT® u AJI®. Bpoxxenue (CmupToBOE, MOJIOYHOKHUCIIOE,
MacisiHokucioe). [IpeBpamienus TioKo3bl B opraHu3Me (IJIMKOJIU3, TJIMKOT€HE3,
nenro3odocdarubiii myTh). [IpuMeneHne MonocaxapuoB. O011as XapaKTepUCTHKA
nucaxapunoB. Ctpoenue nucaxapuaoB. Aneranu. [ nmuko3uansie ces3u. Caxapo3sa.
Manvmo3sa. akmosa. BoccTaHaBIMBarOIME U HEBOCCTAHABIMBAKOLIUE THCAXAPUIBL.
I'maponu3 nucaxapuaoB. OOmas xapaktepuctuka mnoaucaxapuaos. I[lomu-D-
IIIIOKONUPaHo3bl.  ['oMononmcaxapuabl. Amwioza. AmunonektuH. Kpaxmair.
['mukoren. emnrono3a. ['maponus momucaxapuaos. Jekctpun. CrnoxxHbie dpupsl
LEJUTFOJIO3bI C YKCYCHOM WM a30THOM KHCJIOTaMHu. KadyeCcTBEHHBIE peaklInu Ha
KpaxmaJ 1 LEJUTF0I03Y.

AMUHOKHCI0TBI. OOlIasi XapakTepUCTUKA aMUHOKHUCIOT. buonorumdeckoe
3HAUYECHUE O-aMUHOKUCIOT. He3amMeHuMble W 3aMEHMMbIE aAMHUHOKHCIIOTHI.
AMMHOKHUCIOTHl Kak aM(pOTEpHbIE OpPraHUYECKUE COCAMHEHHUS. XUMHUYECKUE
CBOMCTBA aMHUHOKHUCIOT (peakuMM C KHUCJIOTaMHU U IIeJIoYaMH, peaKIuu
TepuPUKaluu u J€3aMUHUPOBAHUS, JIeKapOOKCHIIMPOBAHUE u
TpaHcamMmuHupoBaHue). KauecTBeHHas peakuus Ha aMUHOKHUCIOTHL. Peakuuu
AMUHOKHUCIIOT, 00YCIIOBJICHHBIE JOTOTHUTEIILHBIMU (DYHKITMOHATBHBIMU TPYTITIAMH.
[lentunnas (amumgHasi) cBs3b. OCHOBHBIE aMWHOKHCIIOTHI, OOpasyromue OeKu.
Crioco0b!I osryueHus aMuHOKHCIOT. [Ipumenenrne amuHokucnoT. Kanpos.

beaku. benku kak mpupoaHbie O6mononmuMepsl (momunenTtuasl). CTpykTypa
OenkoBoii MoJekynbl. CBoiicTBa OenkoB. ['oOysipable U PUOPUIUISIPHBIE OCNKH.
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KucnotHo-ocHOBHBIE cBoMicTBa OenkoB. [lenarypamms. Penarypamus. ['maponn3
oenkoB. l[BeTHbIe peakiuu OenkoB (OMypeToBas, KCAaHTOMPOTEHHOBAsS, PEaAKIIUS
®dounst). buonornueckue Gpynkiuu 0enkos. [IpumeneHne 6eaKoB.

HyxyienHoBble KMCJIOTHI. POJIb HYKJIEMHOBBIX KUCIOT B XKU3HEAEATEIbHOCTH
opranu3mMoB. JlezokcupubonykinennoBas kuciota (JIHK). PuGonyknennoBas
kucinora (PHK). Jlesoxkcupubonykneo3unpl. Pubonykneo3uabl. HykneoTumasl.
HyxkenHoBbIe KUCIOTHI KaK MOJUHYKIUOTHIBI. HyKiienHOBbIE OCHOBaHUS (TUMUH,
ypalwiI, ITMTO3WH, aJICHUH, TyaHuH). TayToMephl, TJaKTUMHAS U JJaKTaMHast (hOPMBI.
®ochommdpupnas cBa3b. llepuunas crpykrypa JAHK wu PHK. [punmnun
KOMIUIEMEHTAPHOCTH. ['MApOIN3 MOJUHYKICOTUIOB. [IpuMeHeHre HYKIEUHOBBIX
KHCJIOT.

Oprannveckasi XuMHsl — OCHOBAa MeIMKO-0MOJIOTHYeCKHX HAYK.
Opranuyeckass xumusi U pusnosorus. ['opmonsl. Dctpamuon. TectocTepoH.
Opranuueckast xumusi U dapmakosnorus. [lennmmuael. OpraHudyeckas XuMus U
ouoxumus. Hukotnnamun. HukotunoBas kucinota. HukoTus.

Jemoncmpayuu. I'uiponus kpaxmania.

Jlabopamopnsie onvimot. 38. OOpa3zoBaHKHE KAIBIIUEBBIX COJICH HACHIIEHHBIX
BBICIINX JKUPHBIX KUCIOT. 39. OOHapy)eHue TBOMHOM CBI3U B OJICMHOBOW KUCJIOTE.
40. O6HapyxeHue NBOUHBIX CBsi3el B uMoHeHe. 41. OOHapyKeHUe TIMKOJILHOTO
dbparmenTa B riokosze u Ppykrose. 42. [Ipodba Tpommepa Ha MOHOCaxapubl. 43.
Peakuust CenuBanoBa Ha  ¢pykro3y. 44. MogenupoBanue mpoiecca
OMOJIOTMYECKOTO OKUCIIEHUS TIIIOKO3bI. 45. OOHapy)eHue rIUKOoIbHOro (pparmeHTa
B JIakTO3€¢ M caxapo3e. 46. [Ipoba Tpommepa Ha mucaxapunbl. 47. 'maponus
caxapo3ssl. 48. KauecTBeHHas peakius Ha kpaxmail. 49. AMdoTepHbIe CBOMCTBA O
AMHHOKHCJIOT. 50. KomniexkcoobpazoBanue 0.-aMHUHOKHCJIOT. S1.
Je3zamuHnpoBaHue a-aMUHOKMCHOT. S2. KauecTBeHHas peakuus Ha O-
aMUHOKUCHOTHL. 53. KcanTonporenHoBas
peaknus. 54. OOHapyKeHHe MepKanTo-Tpynm B 6enke. 55. buyperoas peakiusi.

Ilpakmuueckue padomewi. 6. Ilpaktudeckas padota 1Mo teme «YTIEBOIbD. 7.
Pemenne sxciepuMeHTaNbHbBIX 337a4 10 TeMe «XUMHUS MPUPOIHBIX COCITUHEHUI.
8. Pelienne s3KkcrnepuMeHTalbHbIX 3a7a4.

11 knace
(102 4, u3 Hux pe3epB — 1u)

Tema 1. Ctpoenue BemectBa (124)

Crpoenune aroma. COBpEMEHHBIE TMPEICTABICHUS O CTPOCHHM aTOMa.
CocrosiHMe 27eKTpoHa B aToMe. KopnmycKylIsipHO-BOJHOBOWM Iyalu3M 3JIEKTPOHA.
KBanTtoBblie uniciia. OCHOBHOE U BO30YXAEHHOE cocTosiHue atoMma. [IpaBuno XyHna.
[Topsiiok 3amosiHeHHMs MOAYPOBHEH y S-, p-, O- u f-ameMeHTOB. DJIEKTPOHHBIC
KoH(purypamuu atoMoB. M3MeHeHHEe aTOMHOTO pajaudyca B MEPUOJaX W TPYyIIax
nepuoguyeckort cuctemsr [[. M. MenneneeBa. OOpa3oBaHuE HOHOB. DHEPrus
noHuzaunu. CpoacTBO K 3JIEKTPOHY. DJIEKTPOHHOE CTPOEHUE HOHOB.
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Xumuyeckas cBsi3b. Kpucramiuyeckue pemérku. OOye npeacTaBieHus o
XUMUYECKOW  CBSI3U. DJEKTPOOTPULIATENIBHOCTh. MeTalilbl W HEMETaJUIBL.
Xumuyeckass CBSI3b: HOHHAs, MeETaJUIMyecKas, KoBaJieHTHas. KoBaneHTHas
MOJIsIpHAs M KOBAJICHTHAs HEMOJIIpHAs CBsA3b. Jumosn. DHeprus cBszu. [[nuHa
CBs3U. MexaHu3Mbl 00pa30BaHMsl KOBAJIEHTHOM CBSI3U — OOMEHHBIM U JIOHOPHO-
akuentopHbld. Tunbel ruOpuan3anuu. OpueHTanusi THOPUIHBIX oOpOUTalel.
[IpouHocTh G-CBA3M M T-CBsI3W. HeBaneHTHblE  B3aUMOJCHCTBUS  —
OpPUEHTALMOHHOE M JUCIIEpCHOHHOE. Bomopomnas cBsa3b. Kpucrammmueckue
PEETKNU: MOJIEKYJISIPHBIE, ATOMHBIE, MOHHBIE, METAJUTUYECKHE.

Memoncmpayuu. Mopenu  MOHHBIX, ATOMHBIX,  MOJICKYJSIDHBIX U
METAIUINYECKUX KPUCTAIUINYECKUX PEIIETOK.

Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH NIPOTeKaHUA peakumid (14 1)

JJleMeHTbl  XHMH4YeCKOW  TepMoaMHaMuKH. (CamMONpoOM3BOJBHBIE U
HECAaMOIIPOU3BOJIbHBIC peakiuu. Xumuyeckas TEPMOJIMHAMHUKA.
TepmoauHaMuueckass CUCTEMA — OTKpBITass U 3aKphITas. DK30TEPMHUYECKHE U
HAOTEPMUYECKUE PEaKIUN. BHYTpEHHSS SHEPTUs. DHTAIBIINAS U SHTPOIIHS.
OKcTeHCUBHbIE mapameTpbl. lHTeHcuBHble mapamerpsl. OHeprus ['ub0Oca.
OHTanbMUWHBIN W SHTPONUUHBIA  QakTopbl. [IpuHIUIT  SHEPreTHYECKOro
conpspkeHus. OOpaTumble 1 HEOOpaTUMbIE peakluu. XUMHUYECKOE PaBHOBECHE.
KoHcTraHTa XMMH4YeCKOro paBHOBecHs. (CMEIIEHHME XUMHUYECKOTO pPABHOBECHS.
[Ipuanmn Jle Ilatense. I'omeocras.

JIeMEHTbI XUMHYECKON KMHEeTHKH. MexaHn3m peakiunid. DJIeMEHTapHbIA aKT.
[TapannensHpie peakuuu. [locinenoBarenbHble peakuuy. [ OMOreHHBIE pEeaKIUU.
['ereporennbie peakiuu. CKOpPOCTh PEAKLUH, €€ 3aBUCHMOCTb OT PA3TUYHBIX
¢daktopoB. Kunernueckue ypaBHeHus. KoHctanTa ckopoctu peakuuu. llepuon
MOJTYTIPEBPALIEHUS. 3aBUCUMOCTh CKOPOCTH peakuuu OT Temreparypsl. [IpaBuiio
Bant-T'opda. DOneprus axtuBaumum peakiuu. Karamms.  Karamuzatopsi.
Nurubutopsl. [OMOreHHBIN 1 T€TEPOTCHHBIN KaTaln3.

Crexuomerpus. Crexuomerpus. Monsipaast macca. MosspHbIii 00BEM Ta30B.
KonunuectBo Bemectsa. Mosb. OTHOCHTENBHAS IIOTHOCTH ras3a 1o JApyromy rasy.
VYpasuenne MengeneeBa—Kitaneiipona. MoisipHass macca  CMecH  Ta3OB.
[Toctosiunass ABoraapo. COOTHOLIEHHsS MEXAY KOJIMYECTBAMHM BEIIECTB B
XUMUYECKUX YPABHEHHUSIX.

PacTBopbl. [ OMOreHHBIE M TeTEpOreHHbIE cucTeMbl. PacTtBopel. MossipHas
KOHILICHTpAalUMsl ~ PacCTBOPEHHOTO  BEILECTBA. MaccoBass ~ KOHIEHTpauus
pactBopéHHOro BeniecTBa. MaccoBass jonia. OObéMHas nons. Koaddunment
pacTBOPUMOCTH. 3aBUCUMOCTh PACTBOPUMOCTH HEKOTOPBIX COJIEN OT TEMIEPATYPHI.
Hacplmennslii 1 HeHacbleHHbIM pacTBop. CombBaTtanusa. ConbBaThl. ['maparsl.
AKBaKOMILJIEKCHI. PacCTBOPUMOCT®.

Jlemoncmpayuu. Tennosbie 3GGEKT MPU PAaCTBOPEHUN KOHIICHTPUPOBAHHOM
CEpHOM KHCIOTBl M HUTpaTa aMMOHHSA. 3aBUCUMOCTb CKOPOCTH pEaKUUU OT
KOHIICHTPALIMU U TeMIIepaTyphl. PasioxeHnne nepokcuaa BOAOPOaa B IPUCYTCTBUU
KaTajau3aropa.

Tema 3. BemecTBa 1 0CHOBHBIE THIIBI MX B3auMo/ieiicTBUA (24 1)
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Kaaccupukanust HeopraHuyeckux BeiecTs U peakumid. Oxcuapl. Kuciorsr.
OcHoBaHus. Comu. Oxcunipl  KHUCIOTHBIE, OCHOBHEIEC, amdoTepHsIe,
HecosieoOpaszyromue. Kucinotel  Kuciopojcoaepkampe u OeCKUCIOPOAHbIE.
Kucnorsl  OAHOOCHOBHBIE W MHOTOOCHOBHBIE.  OcHoBanusa.  Illénoun.
HepactBopumbie ocHoBaHus. AmdoTepHble ocHOBaHMs. CoJId CpelIHHE, KHUCIbIE,
cMmenianHble, ocHOBHble. Comnu nBoiiHble. Knaccudukanus peaxuuit. Peaxiuum
COEJIMHEHUS, Pa3JIOKEeHHUsI, 3aMEIICHHs], OOMEHa.

DJIeKTPOJIUTHYEeCKAs qucconuanus. Peakuus HeiiTpaanzanuu.
DONEeKTPOJIIUTBI U HESJIEKTPOJUTHL. TeopHus 3JIEKTPOIMTHYECKOW IUCCOLUALUU.
MexaHu3M 3IEeKTPOIUTHYECKO nucconuanuu. CUiabHbIE U C1a0ble 3JIEKTPOIUTHI.
Crenenb MoHU3anMU (quccouuanuu). Jucconuanus KUCIOT, OCHOBaHUM, COJEH.
Peaknuns HenTpanuzanum.

Peaknumu oOmeHna ¢ yyacrueM coJieil. B3anmonencTBue CpenHHMX COJEM €
KHUCIIOTaMH, C OCHOBaHUSIMU U MEX]ly cOO0M. Peakiuu ¢ yqacTrem KHCIIBIX COJIEH.
I'maposnus comneii. COBMECTHBIN TUAPOIIU3.

AM@oTepHble OKCHUABI W THWAPOKCHABLL. AMQoTepHOCTh. Peakiuu
am(pOoTepHBIX OKCHJIOB B paciuiaBe. KoMiiekcoobpazoBanue B paciuiaBax. Peakium
aM(pOTEPHBIX OKCHJIOB U THAPOKCUIIOB B pacTBope. Peakiuu cojeil MeTaios,
o0Opa3yomux aMmpoTepHbIE COETUHEHMS.

3HaYeHNe KHCJIO0THO-OCHOBHBIX PeaKUMil JI OPraHnu3Ma 4eI0BeKa.
Bonoponusiii nokazarens (pH). bBydepnas cucrema. 3nauenus pH xuakocrei
opraHu3mMa  yejgoBeka B  HopMme. bydepHble  cuCTeMBbl  OpraHusma
(rugpokapOoHaTHasi, TeMorinoouHoBas, (ocdarnas, OenkoBas), UX B3aUMOCBSA3b.
Bbydepnas émMkoctb. HapylieHne KUCI0THO-OCHOBHOTO COCTOSIHHUSI.

OKHCIUTENBbHO-BOCCTAHOBUTE/IbHbIE peaknuu. JJekrpouau3. CreneHb
okucienus. Knaccudukanus  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLHUU.
Binusitnue cpenpl pacTBopa Ha NPOTEKAHHUE OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakiuii. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMM C Yy4YacTHEM JABYX
BOCCTAHOBUTENEN WM ABYX OKUCIUTEIEH. DIEKTPOJU3 PACIIABOB U PACTBOPOB
COJIEH.

CTpoeHHe KOMIUIEKCHBIX COeJUHeHUil. J[OHOpHO-aKUIENTOPHBIA MEXaHU3M
oOpa3oBaHUsS KOMIUIEKCHBIX coeauHeHuil. llenTpanbHbiii atom. BuyTpeHHss
KoopauHanuoHHass  cepa.  Jluranmpl:  MOHOJEHTAaTHbIE,  OWJICHTATHBHIE,
NOJIUJICHTaTHble. BHemHsAs koopauHauumoHHass cdepa. IlpaBuna HazBaHUs
KOMIUIEKCHOM 4actunpbl. Ha3zBanusa ismranpo. IlpaBuna HOMEHKIATYpBI.
[TonusinepHbie KoMIuieKchl. Makpolkinieckue Komiuiekebl. KoopauHaionnoe
yucio. Konpurypanus KOMIUIEKCHBIX COETMHEHUN.

Hemoncmpayuu. Ouznyeckue CBOWCTBA OKCUIOB, KUCIIOT, OCHOBAHUM, COJIEH.
N3yueHue >3ieKTpOnpoOBOAHOCTH PAcTBOpPOB. Peakums HeuTpamusanuu. Peakuuu
KHUCIIBIX COJIEH ¢ MeTauiaMu. [losrydeHne KOMIUIEKCHBIX COJIE.

Jlabopamopnsie onvtmol. 1. CoBMECTHBIM TUIpOIM3. 2. BiusHue U3MeHEHUs
TEeMIEpaTypbl Ha CMELIEHHE PAaBHOBECHUSI TUIPOJIN3A.

Ilpakmuueckue pabomer. 1. T'maponus coneit. 2. ['MAPOKCOKOMILIEKCHI
METAJIJIOB.
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Tema 4. Xumus 3j1emeHToB (52 1)

Bbuorennsie 3s1emenTsl. Kitaccugukanus 31eMeHTOB. bBUOT€HHBIE 3JIEMEHTBI.
OpraHoreHsl. DIJIEMEHTHI AIEKTPOJIUTHOTO dona. MUKpPO3JIEMEHTBL.
Knaccudukanus OMOreHHbIX I opranu3Ma yenoBeka. O0mias xapakTepucTuka S-
aneMeHToB. OOIas  XapakTepUCTUKA  p-dJE€MEHTOB. MakcuMallbHble U
MUHHUMAJIbHbIE 3HAYEHUSI CTEIIEHEN OKHUCIICHHS P-3JIEMEHTOB 2—4-TO MEPUOOB C
npuMepaMud OWHApHBIX coenuHeHuid. OOmas XapakTepucTuka O-3JeMEHTOB.
CreneHn OKHCIICHUS OMOJIOTHYSCKU BaXKHBIX (-3JICMEHTOB B COCIMHCHHUSX.

Bomopon wm kucaopoa. Bogopon.  OKUCIUTENbHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTh BOJOpoja. ['uapunasl metamioB. Kuciaopon. AimoTpomnHbie
MOAM(UKAIIMKA KHUCIOpOoJa. XUMHUYECKHE CBONCTBAa KHclopoaa. JlabopaTtopHbie
CIOCOOBI W TPOMBIIUICHHBIC CHOCOOBI TIONYYCHHS] KHCIOPOAA. XHUMHUYCCKHE
cBoiicTBa 030HAa. KauecTBeHHas peakuus Ha 030H. Bojma m mepokcua BOAOPOA.
OKUCIUTENBPHO-BOCCTAHOBUTEIIbHAS JBOMCTBEHHOCTH NIEPOKCHIA BOJIOPO/IA.
OKUCIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU C YUACTUEM IMEPOKCHUAA BOAOpPOAA B
pa3HBIX cpeaax.

I'anorenpl. OO0mias xapakTepucTuka W (PU3UYECKHE CBOMCTBA. XUMUYECKUE
CBOICTBa rajoreHoB. JlaGopaTtopHble CHOCOOBI  TOJYYEHHsS]  TaJOreHOB.
OxucnurenpHas CIIOCOOHOCTh TajoreHoB. [ucmponopiMoHUpOBaHUE TajJOTEHOB.
duzryeckre U XMMUYECKUE CBOMCTBA rajJoreHoBoa0po10B. OcoOeHHbIE CBOMCTBA
GbTOpOoBOIOPOAHON KHUCIOTH. KauecTBEeHHbIE pEaKIMd Ha HOHBI TaJOreHOB.
Kucnopoaconepxaiie COeAMHEHUS TaJOr€HOB. XJIOPHOBATUCTas KHCIJOTA.
Xyopucrass KACJIOoTa. XJIOPHOBATasi KUCIOTA. XJOPHAS KUCIOTA. | MIIOXIJIOPUTSL.
Xnoputbl. Xnopartsl. [lepxnoparsl. [IpuMeHeHHe TaloreHoB M UX BaKHEUIIMX
COCIVHEHNH.

Cepa. XapakTepucTuka 3JIE€MEHTA W MNPOCTOro BemiecTBa. Haxoxiaenue B
npupoae. dnoramus. AJUIOTPONHBIE MOAU(PUKALMUA CEpbl: poMOWYEcKasi cepa,
MOHOKJIMHHAs cepa. XUMHUYECKHe cBoicTBa cepbl. CepoBoAopod. XHUMHUECKHE
cBOMCTBa cepoBogopoaa. CepoBoaopoaHasl KHUCIOTa. XHMMHUYECKHE CBOWCTBA
CEpOBOJIOPOAHON KUCTOTHI. CepoBoaopo. duzndeckue CBONCTBA CEPOBOAOPO/IA.
BoccraHoBuTenbHbBIE  CBOMCTBA cepoBoaopona. KauecTBeHHass peakuust Ha
cepoBogopoa u cynbhuapl. CTpoeHue Mojaekyasl okcuaa cepbi(1V). dusnueckue
CBOICTBa, MOJy4YyeHHWE M XUMHUYecKue cBoiicTBa okcuaa cepsi(IV). CoiicTBa
cynbpuToB. KauecTBeHHass peakius Ha cylbQuT-uOH. IIpuMeHeHHe okcuaa
ceprl(IV) u coneit cepuuctoit kucnoThl. COeTUHEHUS CEPhI CO CTEIIEHBIO OKUCIICHUS
+6. Oxcun cepoi(VI), ero coiictBa. CepHas kuciota. OKUCIUTEIbHBIE CBOMCTBA
pa30aBlIEHHON U KOHIIEHTPUPOBAHHOM cepHOM KUCIOTHI. [lonyuenue
CepHOM KUCTOThI. OKUCIHUTENbHBIE CBOWCTBA Cylib(aToB. Paznoxenue cynbQpaTos.
OCHOBHBIC aHAJIUTUYECKHE PEaKIMU, TPUMEHSIOMMUECs JUisi O0OHApYKEHHS
cepocoiepxkaniiux annoHoB. [Ipumenenune cynbhaTos.

Azor u d¢ochop. OOmas xapakTepucTUKa OIEMEHTOB V A-TPYIIIBIL.
du3nyecKkue U XMMHUYECKUE CBOMCTBA a30Ta. llonydyeHue u mpumMeHeHue a3ora.
CoenuHeHus a30Ta CO CTEMEHBIO OKHUCIECHUA —3. AMMHAK, €ro (U3UYECKUe U
XUMHUYECKHUE CBOICTBA U TpuMeHeHue. CoJin aMMOHUSI, UX cBocTBa. KauecTBeHHOE
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ONpeJeNieHe aMMUaka U MoHa amMMoHMs. CBoiicTBa HUTPUAOB. OKCHIBI a30Ta.
A30THCTasi KUCIOTa U HUTPUTHL. A30THass KUCHOTAa. OKUCIWTEIbHBIE CBOMCTBA
pa30aBiIeHHON U KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI. HUTpaThl, UX CBOMCTBA.
Pa3znoxxenune autpaTtoB. [ [pyuMeHeHre HUTPATOB.

CrtpoeHre W CBOICTBA NPOCTHIX BelleCTB, 00pa3oBaHHLIX (ocdopom.
Annotporiust pocdopa. Paznmuuust B cBoiicTBax Oenoro u kpacHoro docdopa.
Coeaunenus pocdopa co crenenpro okucienus —3. docuasl Metamios. PochuH,
ero cpoiictBa. Coemunenust (ochopa co cremeHpio okucienus +3. Oxcuma
docdopa(lll). Dochopucras xucmora. Coemunenus (ochopa co cTeneHbIO
okucienus +5. Oxcum ¢ocdopa(V). dochopnas kuciora, e€ dusnveckue,
XUMUYECKAE CBOWCTBa, MOJIydeHHE, npuMmeHeHue. IlupodocdopHas xucmora.
[Tomyuenue dpocdopa. ['amorenuapt hochopa(lll). 'anorenuasr pochopa(V).

Yriaepox u KpeMHHil. XapaKTEpUCTHKA JJIEMEHTOB. AJUIOTPOITHBIC
MoauduKaluu yrieponaa: rpadut, anmas, kapobun, dymiepensl. CpaBHeHUE
bu3nUecKuX CBOMCTB aiMasa u rpadura. XMMUYECKHUE CBOMCTBA rpaduTa, KOKCa.
Peakiuu aucnponopuuonupoBanusi rpadura. KapOuasl. Anerwnenunbl. Okcunu
yraepona(ll), ero monydyenue, cBoiicta u npumenenue. Oxcup yraepona(lV), ero
AJIEKTPOHHOE CTPOECHUE, MOJIYyUYEHUE, CBOMCTBA U MPUMEHEHUE. YTOJIbHAsI KUCIOTA
u e€ comu — KapOoHarbl, TruapokapOoHaThl. CBoiicTBa KapOOHATOB U
rugpokapoonaroB. KauectBeHHasi peakuus Ha kapOoHaT-moH. Kpucrtammudeckas
peméTka KpeMHHUs. AJITOTPOIHS KPEMHHMS. B3auMoaeiCcTBUE KPEMHHUS C IPOCTBIMU
M CIOXHBIMH BellecTBaMu. OKHUCIUTENBHBIE U BOCCTAHOBUTEIBHBIC CBOMCTBA.
Oxcun kpemuusa(IV): HaxoxaeHue B MPUPOJE, XUMHUYECKHE CBOWCTBA.
KpemnueBble kucnorsl. Cunmkarsl. Cunukarens. ['maponus  pacTBOpUMBIX
CUJIMKATOB.

Meramiabl IA- u ITA-rpynn. lenounsie Metamibl. Kondurypanus atoMoB
MetaimioB [A- u IA-rpynn. M3mMeHeHne MEeTaIMYecKUX CBOMCTB IO Tpynne U
nepuony. Ilpuponueie coeauHeHuss meramwioB [A- u IMA-rpynn. ®usndeckue
CBOMCTBA. XMMHWYECKHE CBOMCTBA: B3aMMOJIEWCTBHE C BOJOM, C KHUCIOPOJIOM M
IpyruMu  TpocTbiMH  BemectBamu. lll€nounozemensHbie MeTamibl. ['uapuabl
MeTaJIoB. AMuabl. OKCHUIIBI WIEJIOYHBIX M IIEIOYHO3EMENIbHBIX METaIOB, HX
CBOMCTBA. [ MOPOKCUIBI LIEIOYHBIX U MIETOYHO3EMEIBHBIX METAJUIOB, UX CBOMCTBA.
[lepokcuabl U HAANEPOKCUBI IIECTOYHBIX M IIETIOYHO3EMENIbHBIX METAJIOB, HUX
CBOWCTBA M mnpuMeHeHue. JKECTKOoCTh BOAbl. OKpalluBaHuE IJIAMEHW HOHAMU
MetauioB [A- u [IA-rpynn. buonornueckoe 3HaY€HUE HATPUS, KAJIUSI 1 MArHUSL.

Amwomunnii. Haxoxnaenue B npupope. DJeKTpoHHas KOHUTypalusi aToma.
du3nvecKrue CBOMCTBA. XUMUYECKHUE CBOMCTBA: B3aUMOIECHUCTBUE C KUCIOPOJAOM U
JPYTUMHA TIPOCTHIMU BEIIECTBAMH, BOJIOM, PACTBOPAMH COJIEH, paciulaBaMu H
pacTBOpaMH IIEJI0YEH, TACCUBUPOBAHUE KOHLIEHTPUPOBAHHBIMU CEPHOU U a30THOM
kucioramu. OKcuj — amoMuHUS. AJIOMUHATBL.  TeTparuapOoKCOATIOMUHATHI.
B3auMopeiicTBue okcuaa amOMUHHS ¢ OKCHUJIaMU, THIIPOKCUIAAMHU B KapOOHATaMU
MetaioB [A- u ITA-rpynn. I'mapokcua amoMHuHMS, €ro MoJy4YeHnue, CBOMCTBA U
MPUMEHEHHUE.
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Xpom. XpoM, HaAX0XKJIEHHE B MPUPOJIE, CTPOCHUE aTOMA, CTEIIEHH OKHCIICHUS,
busznyeckue U XxuMudeckue cpoiicTBa. IlaccuBupoBaHNE KOHIIEHTPUPOBAHHBIMU
CEPHOU M a30THOM KUCIOTaMU, «IapcKkoil Boakony». [Ipumenenue. Okcuabl Xpoma.
Comun xpoma(Ill). XpomoBas kucnora. JluxpomoBasi KHCIOTa. XPOMATHI.
Huxpomatel. Conu xpoma(VI). Meauko-O6uonornyeckoe 3Ha4Y€HUE COEIUHEHUN
XpoMma.

Coenunenust Mmapranua. CteneHu okucieHuss Mapranua. OKCHI U THIPOKCH]T
mapranua(ll). Oxcun mapranna(IV). Maunranatel. [lepmanranarsl. buonoruyeckoe
3HA4YEHUE MapraHua.

Keneszo. Haxoxnenue B mpupoge. IJIEKTpOHHAS KOHMUTypalus >Kelesa.
Pu3znuecKkne U XMMHYECKHE CBOMCTBA. IlaccuBHpOBaHHME KOHLIEHTPUPOBAHHBIMHU
CEpHOM M a30THOM KucaoTamMu. OKcuabl kene3a. [ MapoKcuasl xKenes3a, uX CBOMCTBa
u nonyuenue. Coenunenus xenesa(ll) u xenesa(lll). KauectBeHnbsle peakuuu Ha
nonsl Fe?* m Fe**. Jlomennnie mpoueccel. Depparsl. JKeme3o — OGHOreHHBINA
3JIEMEHT. MenKko-0noJIornyecKkoe 3HaueHue Kelesa.

Menb. Menb, HaXOXK/JIE€HUE B MPUPOAE, CTPOCHUE aTOMa, CTEIIEHU OKUCIEHUS,
¢uznueckue n xumuueckue cpoiictra. [Ipumenenue. Oxcua meau(l). Cpennue conu
meu(l). Peakuuu xommuiexkcooOpazoBanus meau(l). Oxcun meau(Il). I'mapoxceun
memu(1l). KauecTBennas peakuus Ha uoHbl Cu?*. Meab — OMOTEHHBIN JJIEMEHT.
Menuko-61oa0rnueckoe 3HaYeHUE MEH.

Cepeopo. Cepebpo, dhusnyeckue u xumudeckue cBoicra. Oxcup cepedpa(l).
Peakiuu komiuiekcooOpaszoBanus cepedpa(l). Hurpar cepeOpa — peakTuB Ha HOHBI
CI', Br, I". [Ipumenenue cepedpa u €ro COeUHECHUM.

Hunk. HaxoxaeHue B TpUpoAe, CTPOCHHE aTOMa, CTENEHU OKUCIEHUS,
busznueckue M xumuyeckue cBoicTBa. [Ipumenenue. AmpoTepHOCTh OKCHIA U
TUApOKCHJa 1MHKA. Peakuum KoMmiiekcooOpa3oBaHusi IMHKA. LluHK —
MUKpPO3JeMEeHT. MenKo-010I0rnueckoe 3Ha4YeHHe LIMHKA.

Jlemoncmpayuu. Paznoxenue HutpatoB. OOpasubl ranoreHoB. [lomydeHue
raJIOr€HOB.

Jlabopamopnvie Onvimol. 3. OKHUCIUTENBHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTB NEPOKCHAA BojopoAa. 4. Pas3oxeHue nepokcuaa BoJOpoAa Moj
nercTBueM Katanasbl. 5. OkucieHue OpoMuaI- U UOAUA-UOHOB. 6. PacTBOpUMOCTD
nojaa. 7. JlucnponopuroHupoBanue nojaa. 8. JMCIponopiuoHUpOBaHUE CEPbI. 9.
[Tonyuenue cepuuctol KucaoThl. 10. KucaoTHO-OCHOBHBIE CBOMCTBA CEPHUCTOMU
KHUCJIOTHI U €€ coneil. 11. BoccTaHOBHUTENBHBIE CBOWCTBA CEPHUCTON KUCIOTHI. 12.
[Tonyyenue cynbpura Oapus (KayecTBEHHas peakuus Ha cyiabQuT-uoH). 13.
KauectBennas peakuus Ha cyiabdar-uoH. 14. [Tonyuyenue xnopuaa ammonus. 15.
CgolictBa  xJjopuaa aMMOHUSI. 16. OKHCIUTEIILHO-BOCCTAHOBUTEILHAS
JIBOMCTBEHHOCTh HUTPUT-UOHA. 17. OKUCAUTENbHAST CIIOCOOHOCTh HUTPAT-UOHA B
niesiouHoM pactBope. 18. Mzyuenue ycioBuii oopazoBanust ¢hocdaToB Kaabius. 19.
[Tonyuenne yrnekucioro raza. 20. KucinoTHO-OCHOBHBIE CBOICTBA YrOJIbHOW
KUCTIOTHI U €€ coseil. 21. BanmopeiicTBre yroibHON KUCIOTHI ¢ KapOoHATOM
Kayiblusl. 22. Pa3pylieHue TUIpOKCOKOMIUIEKCOB METAIUIOB MOJ JEeWCTBUEM
yriiekucaoro rasza. 23. CoBMECTHBIN THAPOIU3 HOHOB aMMOHHUS U CUITUKAT-UOHOB.
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24. B3auMOJelCTBHE YTrOJIbHOW KUCIOTHI C CUIMKAaTOM Hatpus. 25. KauecTBeHHas
peakuusi Ha WOH MarHus. 26. KadecTBeHHas peakuusi Ha WMOH Kaimblusa. 27.
KauectBenHas peakiusi Ha MoH Oapusi. 28. PacTBopeHre alOMUHUS B KUCJIOTaxX U
nienovax. 29. BzauMogencTBHE TETParuApOKCOATIOMUHAT-HOHA C HWOHAMHU
amomunaus. 30. Bzaumopeiicteue coineir xpoma(lll) ¢ ammuakom u ménousto. 31.
Oxucnenue coenunennit xpoma(Ill) B menounoit cpene. 32. M3ydenne paBHOBeCHS
JUXpoMaT—xpomat B BojHOM cpene. 33. Boccranosienue coenuaenuit xpoma(VI)
B kucion cpene. 34. [lonyuenue rugpokcuaa mapranua(ll) u ero oxucnenue. 35.
OxucnutensHble cBoiicTBa okcuaa mapranua(lV). 36. Ilonydenue ruapoOKCUIOB
xene3a. 37. KauecTBeHHas peakuus Ha MOH kene3a Fe?'. 38. KadecTseHHbIE
peakuuy Ha UoH xene3a Fe®'. 39. OtHomenue Meau K qeHCTBHIO KUCIOT. 40.
[lonyuenne ruapokcuga u ammuHokoMmiuiekca wmemu(ll). 41. Paspymenue
ammuHokomiiekca wmenau(Il). 42. OxucautenbHble CIOCOOHOCTH COCAUHEHHUI
meau(Il). 43. Ilonyuenue ammuHokomruiekca Menu(l) u ero oxucnenue. 44.
PactBopenue muHKa B KUCIOTax M mieiouyax. 45. OOpa3oBaHUE TUIPOKCO- U
aMMHMHOKOMIIJIEKCA [IMHKA.

Ilpakmuueckue padomui. 3. Ilonyuenue Bogoponaa u kuciopona. 4. CroiicTBa
rajoreHu1-uoHoB. CBoiictBa moma. 5. CBoicTBa cepbl U €€ COCIUHEHUH. 6.
[Tonyuenne azora um ammuaka. CBoiicTBa coenuHeHHN a3ota u (ocdopa. 7.
CBoiicTBa COEIMHEHUI yriepoia U KpeMHus. 8. MI3yueHne KaueCTBEHHBIX PEaKIUi
nOoHOB MeTaIIOB [A- u [IA-rpynm. 9. CporictBa amomunus. 10. Ceonictsa
coequanenur xpoma. 11. IlomyyeHwe m cBOMCTBa COE€IMHEHHWM Maprasma. 12.
[TomydyeHue u cBOMCTBA cOeNMHEHM kene3a. 13. CBoiicTBa MeAU U €€ COCTMHEHHUI.
14. CBoiicTBa LIMHKA U €r0 COEAUHEHUM. 15. PellleHne s3KCrepuMEHTAIBHBIX 3a/1a4.

3. Temaruyeckoe INIAHUPOBaHHME Y4eOHOI0 npeaMeTa « XUMUD)

10 kace
Vuebnuk «Xumus. 10 kmace», aBropsl C. A. Ily3akos, H. B. Mamnuna, B. A.
ITonkos.
M.: IIpocBemenue,2019
PaccuuTano Ha 105 yacos (34. B Hezer0, KOJI-BO HEACb B y4. TOAy- 35.)
KoHTponbHbIX paboT:8
[IpakTnyeckux padboT:5

Ne Tema ypoka
YpOKa KosuuecTBo
4acoB

Tema 1 .OcHOBHbBIE TeOpeTHYECKHE N0JIOKEHUS OPTaHUYeCKOil
xumun (134)

1 [ToBTOpeHue kypca xumuu 3a 9 knacc. Bxoanou 1
KOHTPOJIb
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2 [Ipeamet oprannueckoit xumuu. Opranuyeckue 1
BEIIECTBA.

3 VYriiepoaHbIN CKENeT MOJIEKYJ OPraHUYeCKUuX 1
BEIIECTB.

4 QO yHKIIMOHAJIbHBIE TPYNIBI. 1

3) Teopus CTpOCHUS OPraHUYECKUX COCTUHEHUN 1
A.M.bytieposa.

6 Pemenue 3amay u ynpaxxkaenuu o reme «Teopus 1
CTPOEHHUS OPTaHUYECKUX COCIMHEHUN
A.M.bytnepoBay

7 Casi3u, 00pazyeMble aTOMaMH yIJiepoJia ¥ BOAOPO/IaA. 1

8 IMpakTnueckasi padora 1 «KoncrtpynpoBanue 1
[IAPOCTEPIKHEBBIX MOJIEJICH MOJIEKYJI OPTaHHYECKUX
COETMHEHUI»

9 Pemenne 3ama4d no teme ’OCHOBHBIE TEOPETUUECKHE 1
ITOJIOKEHUS] OPTaHUYECKON XUMUU ™~

10 | l'oMonMUTHYECKUI U TETEPOITUTUIECKUI CTIOCOOBI 1
pa3pbiBa CBA3H.

11 | Knaccudukanuit peakiiuii B OpraHn4ecKoil XuMHUH 1

12 | IlpakTnyeckas padora 2 «OnpeneneHre BOA0OPOIa, 1
yIJIepo/ia U XJI0Opa B OPTAaHUYECKUX COCAMHEHUSIX)

13 | KourpouabHas padora 1 nmo reme «OCHOBHBIE 1
TEOPETUIECKHUE MOTOKESHHSI OPTaHUIECKON XHUMHID)

Tema 2. YrieBoaopoas! (44 1)

14 | CtpoeHue aikaHOB 1

15 | ®usnueckue CBOWCTBA AIKAHOB 1

16 | Xumuyeckue CBOMCTBA aJTKAHOB 1

17 | IlosyyeHue aqKkaHOB 1

18 | [IpumeHeHHe anKaHOB 1

19 | Pemenue 3a1a4 1o TemMe « AJTKaHBD) 1

20 | CtpoeHME aJIKEHOB 1

21 | 3oMepusi 1 HOMEHKJIATypa aJIKEHOB 1

22 | ®u3znyeckre U XUMUYECKHUE CBOMCTBA AJIKEHOB 1

23 | Peakiuu nonuMepusanun. Peakium okucieHus 1

24 | IlonydyeHue u MpUMEHEPUE ANTKEHOB 1

25 | Pemenue ynpakHeHUHN 110 TeMe « AJIKaHbl. AJIKEHBI 1

26 | BeiBog hopMyIibl OpraHUYECKOTO BEIECTBA 110 1
MPOAYKTaM CrOpaHUsl

27 | O0o0maroumii ypok o reMe «AJKaHbl. AJTKEHbD. 1

28 | lIpakTtuueckasi padora 3 «llogydyenue sTuieHa » 1

29 | Ctpoenue u hu3nyecKre CBOMCTBA AJIKaJUEHOB 1

30 | XuMuueckue CBOMCTBA aJIKaJUEHOB 1
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31 | Ilony4yenue u npuMeHEHHE aTKaIUCHOB. 1
HatypanbHbIil 1 CHHTETUUECKUN Kay4YyKHU

32 | Pemenue 3aga4 « AJIKaaueHbD 1

33 | Crpoenue ankuHOB. DU3NUeCKre CBOMCTBA aJKMHOB 1

34 | XuMHu4uecKre CBOMCTBA AJIKHHOB 1

35 | IlomyyeHune u MpUMEHEHHUE AJTKUHOB 1

36 | Pemenue 3a7a4 u yrpakHeHUH IO TEMeE 1
«YTIeBOAOPOJIBI»

37 | O6o0maromui ypok rno teme «YTiaeBoa0poIbh» 1

38 | KonrpogbHasi pa6oTa 2 1o TeMe « AIMKINYECKUE 1
yTIEBOA0PO]IbI

39 | CtpoeHue MKI0AIKAaHOB 1

40 | Ous3nYecKue U XUMHICCKHIE CBOMCTBA ITMKIOATKAHOB 1

41 | Peuwienue 3a1a4 U yrpaxHEHUH 1O TEME 1
«llukmoankanby

42 | Ctpoenue OeH30J1a U €ro TOMOJIOTOB 1

43 | dusnyecKue U XUMHUECKUE CBOICTBA OEH30I1a 1

44 | XuMudecKkue CBOMCTBA TOMOJIOTOB O€H3071a 1

45 | [loxyyeHue U npUMEHEHUE apEHOB 1

46 | I'enetndeckasi CBSI3b MEX/Y YTJIEBOJOPOIaMHU 1

47 | Peumenue 3a1a4d no teMe « ApoMaTHYECKUE 1
YTIIEBOAOPOIBI»

48 | O6o06maromuii ypok mno teme «llukmmdeckue 1
yTIEBOAOPOIBI»

49 | KontpoJabHas padora 3 no teme «lluknnaeckue 1
YTIIEBOIOPOIBI»

50 | Ilpupoanslii ra3 u apyrue roprouune rassl. HegTo 1

91 | Ypok-koHdpepenuus «IIpupoaHbie HCTOUHUKH 1
YTIEBOJIOPOIOBY

52 | Pemenue 3amau o teme « [lpupoaHbie HICTOUHUKU 1
yTIEBOAOPOJIOB)

53 | lNasoren3amMeni€HHbie yriieBOOPOIbI CTPOCHHE U 1
(dbu3uYecKre CBONCTBA

94 | XuMHueckue CBOMCTBA raJIOr€HAIKaHOB 1

55 | [IpuMeHeHue rajioreH3aMelEHHBIX YTIeBOAOPOIOB 1

56 | Pemenue 3aga4 no reMe« Y rieBoJ0POIbI 1

57 KonTpoJabHas pa6ora 4 110 Teme «YTJIEeBOI0POIb» 1

Tema 3. Kuciopogocoaep:xaiye OpraHn4ecKue
coeiuHeHust (274)
58 | Obmias xapakTepucTuka cnupToB. uznueckue 1

CBOMCTBA CIIMPTOB
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59 | OkucnUTeNbHbIE CBOMCTBA MEPBUYHBIX U BTOPUUYHBIX 1
CIIUPTOB

60 | IlomyyeHue u mpuUMEHEHHE CIIUPTOB 1

61 | MHOroaToMHbIE CITUPTHI 1

62 | Pemenue 3amau no teme «CrnupTh» 1

63 | O6mras xapakrepuctuka hperonaon. Guzndeckue 1
CBOMCTBA (DEHOJIOB

64 | Xumuueckue cBoricTBa (heHOJIOB 1

65 | [lomydyenue u npuMeHeHue (EHOJIOB 1

66 | Pemrenue 3amau o reme «DeHOIBI» 1

67 | O6mas xapakTepucTuka U (pU3NIeCcKre CBONCTBA 1
aJBJICTUIOB 1 KETOHOB

68 | XuMuueckue CBOMCTBA aJbIETHIOB 1

69 | XuMuueckue CBOMCTBA KETOHOB 1

70 | [lonydyeHune u NpUMEHEHHUE ANBJETHJIOB U KETOHOB 1

71 | Pemenue 3a1a4 no TeMe «AJIbJIETUIbI U KETOHBD) 1

72 | llpakTuyeckas padora 4 «Cnuptbl. DeHOBI. 1
Anpnernasl. KeToHBD)

73 | KonrpoabHasi padora 5 o teme «CriupThl. DEHOBI. 1
Ansnernapl. KeToHEL»

74 | O6mas xapakTepucTuKa KapOOHOBBIX KHUCIIOT. 1
Pa3noobpasue u pusnueckue cBOMCTBa KapOOHOBBIX
KHUCIIOT

75 | XumMuueckue CBOMCTBA IPEACIbHBIX OJHOOCHOBHBIX 1
KapOOHOBBIX KUCJIOT

76 | Cnenuduyeckue CBONCTBA MypPaBbUHOMN KHUCIIOTHI 1

77 | OcOOEHHOCTH XMMUYECKUX CBOMCTB MpeeIbHBIX 1
JIBYXOCHOBHBIX KapOOHOBBIX KHCIIOT

78 | OcOOEHHOCTH XUMUYECKIX CBOMCTB HETIPEIETbHBIX 1
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. OCOOCHHOCTH
XUMUYECKUX CBOMCTB apOMaTHYECKUX KapOOHOBBIX
KHUCIIOT

79 | [lonyyenune kapOOHOBBIX KHCJIOT 1

80 | Pemenue 3amau no reme «KapOOHOBBIE KHUCITOTHD» 1

81 | OyHKUMOHAIBHBIE TPOU3BOAHBIE KAPOOHOBBIX KUCIIOT 1

82 | CnoxHnbie 3(uUpsbl 1

83 | IIpakTuyeckas padora 5 «IlomyueHue u cBoicTBa 1
YKCYCHOM KUCJIOTBD»

84 | KourpoabHas pabdora 6 1o teme 1

«KI/Icnopoaoconep)KamHe OpPraHHU4CCKHUC
COCOUHCHUA

Tema 4 . A3oToCoaep:kalue OpraHnvecKne
coeanHeHus I'erepopyHKIMOHAJIbBHBIE COeTUHEHUS

(84)
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85 | AMuHbI anudarudyecKkue U apOMaTHIECKHe 1

86 | ®usnueckue 1 XMMUYECKHUE CBOMCTBA aMUHOB 1

87 | Ilonmyyenue amuHoB. [IpuMeHeHHE U METUKO- 1
OMOJIOTMYeCKOe 3HAUCHHE

88 | Pemenue 3amay mo reMe « AMUHBI 1

89 | I'ereponmkinyeckne COCAMHEHUS 1

90 | AMUHOKHCIIOTBI 1

91 | Pemenue 3amad 1o TeMe «A30TocoiepKaIimue 1
opraHnueckue coequHeHus. [ eTepopyHKIIMOHATBHBIE
COCTTUHECHMSI

92 | KonTpoabHas padora 7 1o TeMe 1
«A30TOCOEpIKAIE OPTAHUICCKAE COCIUHCHMUS.
I'eTepodyHKIIMOHATBHBIC COSAMHCHUS

Tema 5. Xumus npupoaHbIX COeAMHEHU N

(139)

93 | OGmas xapakTepucTuka xkupoB. Ouznueckne u 1
XUMUYECKHE CBOMCTBA KUPOB

94 | O6mias xapakTepucTuka yrieBojoB. CTepenzomepus 1
MOHOCAXapHJI0B

95 | XuMuueckue cBoiicTBa MOHOCaxapu10B. ['oko3a u 1
bpykTo3a.

96 | O6mrast xapaKTepUCTHKA JUCAXapUIOB U 1
MTOJINCAXapHUI0B

97 | IlpakTuyeckas padora S «Y1ieBoab» 1

98 | O6mras xapakTepucTUKa aMUHOKHUCIIOT 1

99 | Xumuueckue cBolicTBa aMUHOKHUCIOT. [lomydeHue u 1
IPUMEHEHUE aMUHOKHUCIIOT

100 | Ctpykrtypa 6enkoB. U3NYECKHE U XUMHUICCKUE 1
CBOMCTBa OEJIKOB

101 | Ob6mas xapakTepucTHKa ¥ MPUMEHEHHE OEJIKOB 1

102 | Obmias xapakTepuCcTUKa HYKJIEHHOBBIX KHCIIOT 1

103 | O6o6maronwii ypok nmo reMe «Opranndeckasi XuMus» 1

104 | UroroBasi KOHTpoOJIbHAsi padoTa 8 (MToroBas 1
aTTecTanmsi)

105 | Araynm3 KOHTPOJIBHOM paboThl. ITOTOBBIM ypoK 1

11 xkaace

VYyeonuk «Xumus. 11 knacey», aropsl C. A. [ly3zakos, H. B. Mamnuna, B. A.
ITonkos.
M.: IIpoceemenue,2020
PaccunTano Ha 102 yaca (34. B Hesiesr0, KOJI-BO HECb B YU.roay -34)
KouTtponbubix padot:10
[TpakTrueckux padoTt:9
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Tema ypoka

o
Ka
Tema 1. CTpoeHue BemecTna (12q)
1 | [loBTOpenue kypca xumuu 3a 10 knacc. BxoaHoit 1
KOHTPOJIb.
2 | XapakTepuCTUKa XUMUYECKOI0 AIeMEHTa 1
3 | Ctpoenue atoma. O0IIME TPEACTaBICHUS 1
4 | CocTosiHUE DIIEKTPOHA B ATOME 1
5 | DneKkTpoHHbIE KOHPUTYpaIIMU aTOMa 1
6 | Mi3smeHenue aTOMHOTO paanyca 1 00pa30BaHHE HOHOB 1
7 | Xumunyeckast cBsi3b. DIEKTPOOTPULIATEIbHOCTh 1
8 | Honnas cBs3b 1
9 | KoBaneHTHasi HENOJIIpHAs U MOJISIpHAsT CBSI3b 1
10 | Kpucramimdeckue pemeTku 1
11 | Pemenue 3a1a4 o TeMe « XMMHUYECKUE CBSI3M» 1
12 | KoutpoabHas padora 1 mo teme «CTpoeHne BEIIECTBY» 1
Tema 2. OcHOBHBIC 3AKOHOMEPHOCTH NPOTEKAHUA PeaKLMil
(144)
13 | DneMeHTBhl XUMHYECKON TepMOIMHAMUKH. Peakiun 1
CaMOTMPOU3BOJILHBIE M HECAMOTIPON3BOJIbHBIC
14 | DuTansnus U SHTPONHUS 1
15 | Oueprus ['mn60ca. DHTANBNUIHBINA U SHTPOIUINHBIN 1
(akTopbl
16 | Xumudeckoe paBHOBecue. KoHCTaHTa XMMHUECKOTO 1
paBHOBECHSI
17 | CmenieHne XMMHYECKOTO PAaBHOBECHSI 1
18 | Pemenue 3a1a4 o TemMe «DIEMEHThl XUMHUECKOM 1
TEPMOJIMHAMUKI)
19 | CkopocTth peakiuu 1
20 | Kunernueckue ypaBHeHus. KoHCTaHTa CKOPOCTH peaKiuii 1
21 | Karamus 1
22 | Pemenue 3amau o teMe «CKOpPOCTh XUMUYECKOU 1
peaKLM)
23 | T'oMOTeHHBIE U TETEPOTCHHBIE CUCTEMBI. PacTBOPHI 1
24 | Pemenue 3a1a4 o teme «PacTBOpb 1
25 | I[loBTopenue u 0606meHue mo reme «OCHOBHBIC 1
3aKOHOMEPHOCTH NPOTEKAHUS PEAKLIUIN
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26 | KonTpoabHas padora 2 o teMe « OCHOBHBIE 1
3aKOHOMEPHOCTH MPOTEKAHUSI PEAKIIHIN)
Tema 3. BemrecTBa 1 OCHOBHBIE THIIBI HX
B3aumoaeiicrBus (244)
27 | Knaccudukanus peakiuit 1
28 | Teopus dIEKTPOTUTUICCKOMN TUCCOITUAITAN 1
29 | Jlucconmanys KACIIOT, OCHOBAaHHUH U COJICH 1
30 | Pemenue 3ama4 no teme «Teopust 2eKTpOAUTHIECKOM 1
JTUCCOLIHAITII
31 | BzaumopaeicTBUs CpeTHUX COJIeH ¢ KHCIOTaMH, C 1
OCHOBAHMSIMU
32 | Peakiuu ¢ ygacTueM KUCIBIX COJICH 1
33 | 'maponus coneit 1
34 | Pemenue 3amau o teme «I maponus comnei» 1
35 | [lpakTruyeckas padora 1 «['unponus conei 1
36 | AmdorepHbie okcu bl U TuApokcHa. O01me 1
IPE/ICTaBIICHUS
37 | IloBTOpeHue u 0000IIeHUE TI0 TeMe « XUMHUYecKast 1
peakmmsi. Teopwrst SIEKTPOTUTHIECKON TUCCOTHATTII
38 | KontpouabHasi padora 3 1o TeMe « XMMHUYECKasi peaKIusl. 1
Teopus IIEKTPOTUTHICCKON TUCCOITUAITAIDY
39 | Bogopoanslii mokaszarens pH 1
40 | bydepHsbie cuctembl 1
41 | Crenenn okucienus. Hanbomnee BaxkHbIe OKUCTUTENH U 1
BOCCTaHOBUTEJH
42 | Knaccudukanus OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1
peaKumit
43 | Bnusaue cpeanl pacTBOpA HA MPOTEKaHUE OKUCIUTEILHO- 1
BOCCTAHOBUTEIBHBIX PEAKIIUN
44 | Pemenue 3aaa4 1no teMe « OKUCIUTENbHO- 1
BOCCTAHOBUTEJIHLHBIC PEAKIIUI)
45 | Dnektponn3 1
46 | Pemenue 3a1a4 no TeMe « IJIEKTPOJIN3» 1
47 | CtpoeHue KOMIUIEKCHBIX COEAMHEHUN 1
48 | Pemenune 3ama4y no teme « KOMIUIEKCHBIE COETUHEHU 1
49 | TloBTopenue u o0o61IeHUE 110 TeMe «OCHOBHBIC THUIIBI 1
B3aNMOJIEUCTBUSI BEIIECTBY
50 | KonurpoabHasi padora 4 o teme «OCHOBHBIE THIIBI 1
B3aMMOJEUCTBUS BEIIECTBY»
Tema 4. Xumus 1emeHToB (524)
51 | OOmiast xapaKTEepUCTUKA S-JIEMEHTOB 1
52 | OO1ast XxapaKTepUCTUKA P-2/1eMeHMO8 1
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53 | O6mias xapakTepuctuka d-ozemenmos 1

54 | Bogopoa: xapakTepuCTHKa 3JI€MEHTa U MPOCTHIX BEIIECTB 1

55 | Kucnopoj: xapakTepucTrKa 3JIeMEHTa U IPOCThIX BemecT | 1

56 | Boga u mepokcua Bogopoia 1

57 | Pemenue 3ana4 no teme «Boaopona.Kuciopoay 1

58 | lIpakTuueckasi padora 3 «Bonopoa. Kucmopomy» 1

59 | KonTpoabHas padora 5 o teMe «buorennsie aneMeHTsl. | 1
Bonopoa. Kucinopony»

60 | l'amoreHsl: 001Ias XapaKTEPUCTHUKA DIEMEHTOB 1 1
(U3MUEeCKUX CBOWCTB MPOCTHIX BEUIECTB

61 | Pemenue 3amad mo Teme «I ajgoreHs» 1

62 | [IpakTuueckasi padora 4 «CBoiicTBa raJoreHu1-MOHOB. 1
CaoiicTBa oja

63 | Cepa: XxapakTepHCTHKa 3JIEMEHTA U ITPOCTOTO BEIECTBA 1

64 | CepoBoiopoa U CyIbOUIBI 1

65 | Kucnopojcoaepxaiiyue CoeIMHEHHS CEPhI CO CTETICHbIO 1
OKHCJICHHS +4

66 | CoegmHeHUs CEpbl CO CTETIEHBIO OKUCIICHUS +6 1

67 | Pemenue 3amad mo teme «Cepa v €€ COSMHEHUS) 1

68 | KonrpoabHasi padora 6 o teme «I amorensl. Cepay 1

69 | AzoT u docdop: o01Ias XxapaKTePUCTHKA IITEMEHTOB. 1
XuMHUuecKre 1 PU3NYECKre CBOWCTBA a30Ta

70 | CoeguHeHus a30Ta CO CTETIEHbIO OKUCIICHHUS -3 1

71 | Oxcunpl a3oTa 1

72 | AzotHas kuciorta. Coi a30THOM KHUCTIOTHI 1

73 | ®ocdop: cTpoeHre U CBONCTBA MMPOCTHIX BEIIECCTB 1

74 | Coequnenus dhochopa co CTENEHBIO OKUCIEHUS -3,+3 1

75 | Coenunenus Gocdopa co CTEMEHBIO OKUCICHUS +5 1

76 | Yrimepon U KpeMHUMN: XapaKTEPUCTUKA HIIEMEHTOB. 1
CtpoeHue u CBOMCTBA MPOCTHIX BEHIECTB, 00Pa30BaHHBIX
yIIAEPOIOM

77 | Oxcunpl yriepozaa 1

78 | YrompHasi KHCJIOTA U €€ COJIU 1

79 | CpoiictBa kpemHus. CoeIMHEHUS KPEMHUS 1

80 | [ToBTOpenue u 0000IICHUE TIO TeMe «IJeMeHThl VA- U 1
VIA-rpynmny»

81 | KonurpoabHasi padora 7 o teme «2OneMeHTol VA-u VIA- | 1
TPy

82 | Metamnsl |A- u l[IA-rpymm: o61iast xapakTepucTHKa 1
AJIEMEHTOB TPOCTHIX BEIICCTB

83 | CpoiictBa coequnenuit metamioB ||A-rpynmnbl 1

84 | IIpakTuyeckoe padora 5 «/3yueHue KaueCTBEHHbBIX 1

peakuuit n”oHoB MeTaiuioB |A- u [l A-rpynmn»
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85 | ANIFOMUHMI: XapaKTepUCTHKA JIEMEHTA U ITPOCTOTO 1
BEIICCTBA

86 | CoennHeEHUS aTFOMUHUS 1

87 | llpakTnyeckas padora 6 «CBoiicTBa aJTIOMUHUSD) 1

88 | KourpoabHas padora 8 no teme «MeTasisl A-rpymnm» 1

89 | O630p xumun d-3;1eMeHTOB. XpOM: XapaKTEPUCTHKA 1
HJIEMEHTA M MPOCTOTO BEIIECTBA

90 | CoepuHeHHUs MapraHia 1

91 | XKene3o: XxapakTepuCTHKA JIEMEHTa U MPOCTOTo BemectBa | 1

92 | lIpakTuueckasi padora 7«llonydenre u cBoicTBa 1
COCITMHEHHM JKeIe3a

93 | Menp: XapaKTepruCTHKA DJIEMEHTA M TIPOCTOTO BEIIECTBA 1

94 | Cepebpo: xapaKTepHUCTHKA JJIEMEHTA, ITPOCTOTO BEIIECTBA 1
Y COCIMHECHHN

95 | [{unk: XapaKkTepUCTHKA JIE€MEHTA, POCTOrO BEIIECTBA U 1
COCIMHEHUN

96 | IIpakTuueckas padora 8 «CBoiicTBa IIMHKA U €rO 1
COCIUHEHUN»

97 | KonurpoabHasi pabdora 9 o reme «Metauibl b-rpynm 1

98 | I[loBTOpeHue u 06001IeHNE IO KYPCY XUMHUU 1

99 | KauecTBeHHBIE peakllii HA HEOPTaHUYECKHE BEIIEeCTBA 1

100 | MpakTHyeckasi padora 9 «Pemenne s3kcnepuMeHTATBHBIX | 1
3a1ad

101 | MroroBasi KOHTpoJIbHAs padota 10 1

102 | Ananu3 KOHTPOJIBHOM paboThl. ITOroBHIM ypok 1
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