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Pabouas mporpamma npeamera «XuMuUs» 0053aTeIbHON PeIMETHOI 00J1aCTH «eCTECTBEHHO-
Hay4HbIE TIPEIMETH» JIJIsI CPEHETO 00IIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE:

1. ¢enepanbHOro TOCYAapCTBEHHOTO 00Pa30BATEIBHOTO CTAaHAAPTA CPEAHEr0 OOIIEro
0o0pa3oBaHus, YTBEP>KICHHOTO MPHKa30M MUHHCTEpPCTBa 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuu ot 17.05.2012 Ne 413

2. TpUMEpPHON 00pa3oBaTelIbHON TPOrpaMMBbl CPEAHETO 00IIero 00pa3oBaHus, 0JI00pPEHHON
peuieHreM ¢eepaabHOro y4eOHO-METOAMYECKOT0 00BeIMHEHHS IO 00IIeMy
obpazoBanuto (mpotokon oT 28 utons 2016 r. Ne2/16-3);

3. aBTOpCKO¥ mporpammbl o penakuueid M.B.bapeimoBoii. [Ipeamernas nuHms
yaeOnnkoB C. A. ITy3akoBa, H. B. Mamnunoi, B. A. TlonkoBa. (Xumus. MeToauyeckue
pexomenaanuu. Paboune nporpammel. [Ipeqmernas nunus yaueonukos C. A. ITy3akosa,
H. B. Mamnunoii, B. A. TlonkoBa. 10—11 kmaccsl : yae6. mocodue jyist o61ieo0pa3oBar.
opraHu3auuii : yriuyoiu. yposens / . B. BapeimoBa. — M. : IIpocsemenue, 2017.)

Pabouast mporpaMMa opueHTHpOBaHa Ha MCIOJb30BaHKME y4deOHOro mimanus «Xumus 10, 11
KJacchl. Y4eOHHK, Asi 001eo0pa3oBaTebHbIX Oopranu3anuil. (yrimyonéuusiii yposHs). C. A.
Ily3akos, H. B. Mamnuna, B. A. [TonnkoB. — M. : [IpocBemienue

[Mporpamma mpeamera «XuMus» paccuuTaHa Ha 2 roga. OOmee KOJMYECTBO YacoB 3a
npoUIbHBINA YpOBEHB CpeHero odiero oopazoBanus cocranisieT — 340 yacoB, co cleAyOmuM
pacnpenenenneM 9acoB 1o kiraccam: 10 kimace — 170 gacos, 11 ximace - 170 gacos.

1. I[InanupyemMblie pe3ybTaTbl OCBOEHHS MpeAMeETa

[Tpu uzyyeHnn Kypca «XuMus» B CpeHei (IoJIHOI) 1IKoie 00yJaromuecs J0HKHBI JOCTUTHYTh
OIIPEACIIEHHBIX PE3YJIbTATOB.

JInyHOCTHBIE pe3yJIbTAThI

1) Poccuiickas rpakjancKasi HIIEHTHYHOCTD, TATPUOTH3M, YBaKEHHE K CBOEMY HAapOy, YyBCTBA
OTBETCTBEHHOCTU Tmiepes; PomauHo#, roppoctu cBoro PoauHy, mpommioe U Hacrosiuee
MHOTOHAIIMOHAJIFHOTO Hapoja Poccuu, yBakeHHE TOCyJapCTBEHHBIX CHMBOJIOB (TepO, duiar,
TUMH);

2) TpaXJaHCKasl MO3HIMS KaK aKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOro OOIIEeCTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TMpaBa M OOS3aHHOCTH, YBAXKAIOMIETO 3aKOH U
MIPAaBOIOPSIOK, TOTOBHOCTb K CITy’KeHUI0 OTE4eCTBY, €ro 3allluTe;

3) chopMHpPOBAaHHOCTHF MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOINECTBEHHOW TMPAKTUKU, TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIIbHOM,
TBOPYECKOI M OTBETCTBEHHOMN JAESITETbHOCTH;

4) TonepaHTHOE CO3HAHUE U MOBEJEHUE B MOJUKYJIBTYPHOM MHUpE, TOTOBHOCTb U CIIOCOOHOCTH
BECTH JUAJIOT C IPYTUMHU JIFOJBMHU, JIOCTUTATh B HEM B3aWMOTIOHUMAHUSI, HAXOUTh OOIIHE TSN
U COTPYIHHUYATH AJIS UX JOCTUKECHHUS;

5) HaBBIKM COTPYAHHYECTBA CO CBEPCTHHKAMH, JETHMH MIIQJIIETO BO3pacTa, B3pPOCIBIMH B
00pa3oBaTeNbHON, 00IECTBEHHO-TIOJIE3HON, y4eOHO- HCCIEeI0BATENbCKOM, IPOSKTHON U APYTuX
BHJIaX JEATCIIEHOCTH,

6) HpPaBCTBEHHOE CO3HAHUE U MTOBE/IEHNE HAa OCHOBE YCBOCHUS OOIIIEYEeIOBEUECKUX [IEHHOCTEH;
7) TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM UHCIIE CaMOOOPa30BaHUIO, HAa MTPOTKEHUU
BCEH JKM3HHU; CO3HATEIHHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCHENTHON PO eCCHOHATBHON U 00IIIECTBEHHOM JeATeTbHOCTH;

8) acreTHUecKkoe OTHOIICHHWE K MUPY, BKJIIOYAs ICTETHKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CITOPTA, OOMIECTBEHHBIX OTHOIICHHIA;

9) nmpuHATHE U pealn3alrio IIEHHOCTEH 310pOBOT0 M OE30M1acHOro 00pasa KHU3HH, OTPEOHOCTH
B (U3MYECKOM  CaMOCOBEPIICHCTBOBAHWH,  3aHATHAX  CHOPTHBHO-03IOPOBHTEIHHOM
NEeSTENIbHOCThIO, HETMPHUSITHE BPEAHBIX TPUBBIYEK: KypEHHUS, YIOTPEOJICHHUS aJKOTOJIS,
HapKOTHKOB;



10) OepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUICHHE K (U3NYECKOMY H
MICUXOJIOTHYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK M JAPYrHX JIOJeH, YMEHHE OKa3bIBaTh
NEPBYIO MIOMOIIIb;

11) oco3HanHBINM BEIOOp OynyIiei npodeccun;

12) cpopMHUPOBaHHOCTH HKOJIOTUYECKOTO MBIIUICHUS, MOHUMAHUS BIUSHHUS COLUAIBHO-
SKOHOMMYECKUX IPOLECCOB HAa COCTOSHUE MPUPOJAHONW M COLMAIBHOW Cpeibl; MpHOOpeTeHue
OTIBITA HKOJIOTO-HANPABIEHHON JEATEIbHOCTH.

MertanpeameTrHble pe3yJibTaThl

Pezynamusnvie ynusepcanvHuvle yuebHbie 0eticmeus

OO0yYarIIHIACsS CMOXKET:

1) caMOCTOSTENbHO OMNpEAETATh LEIH M COCTaBIATH IUIAHBI, OCO3HABas NPUOPUTETHBIC U
BTOPOCTETICHHBIE 33/1a4H;

2) caMOCTOSITENBHO OCYIICCTBIISATh, KOHTPOJIMPOBATH M KOPPEKTUPOBATH YYEOHYHO U
BHEYUEOHYIO JIESATEIILHOCTh C YUETOM MPEABAPUTEIHHOIO TUIAHUPOBAHMS,

3) UCHOIB30BaTh PA3INYHbBIE PECYPCHI Ul JOCTUKEHUS LIENIeH;

4) BbIOMpATH YCIICIIHbIE CTPATETUU B TPYAHBIX CUTYAIIHIX;

lloznasamenvHule yuebno-no2uuecKkue YHueepcaibHole yueonvle 0eticmeus

OO0yyaromuiicss CMOXKeT:

1) xmaccupupoBaTh OOBEKTHI B COOTBETCTBUU C BEIOPAHHBIMHU ITPU3HAKAMHU;

2) cpaBHUBaTh OOBEKTHI;

3) cucreMaTu3upoOBaTh U 00001ATH HHPOPMAITHUIO;

4) onpenenars NpodieMy U CriocOObI €€ pelleHHs;

5) BnazeTh HaBbIKaMH aHAJIN3a;

6) BIageThb HABbIKAMU [IO3HABATEIbHOW, Y4eOHO-MCCIENIOBATENbCKOM UM  MPOEKTHOMN
NeSITeTbHOCTH;

7) yMeTb CaMOCTOSTEIBHO OCYIIECTBIATH IMOMCK METOJOB PpEUICHHsS MPAaKTUYECKUX 3ajad,
NPUMEHSATH Pa3InYHBIE METO/IbI TIO3HAHUS ISl U3YYEHUS OKPYKAIOIIETO MUPA.
IloznasamenvHule yuebOHo-uHoOpMayuoHHvle YHUBEpCalbHble yieOHble

oeticmeusl

OO0yyaromuiicss CMOXKeT:

1) uckatp He0OXOMMBbIE UCTOUYHUKU UH(POPMALUY;

2) caMOCTOATEIbHO M OTBETCTBEHHO OCYIIECTBIATh MH(MOPMAIMOHHYIO NIEATEIbHOCTh, B TOM
YHCIie, OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX WH(POPMAIIHH;

3) KpPUTHUYECKU OIEHUBATh U HHTEPIPETUPOBATH MHGPOPMAIUIO, MOTYYaeMyI H3 Pa3IUYHBIX
HUCTOYHUKOB,

4) umeTh chOPMUPOBAHHBIE HABBIKU PAOOTHI C PA3TUYHBIMU TEKCTAMH,

5) HCTIONTE30BATh Pa3IMYHbBIE BUIBI MOJICITUPOBAHMS, CO3/IaHMUS COOCTBEHHON HH(OPMAITHH.
KommynuxamusHule ynugepcanvhvie yuebHvle Oeticmeus

OO0y4aroIIHIiCs CMOXKET:

1) BeICTynaTh Mepesa ayAuTOpUe;

2) BECTH IHMCKYCCHIO, TUAJIOT, HaXOJUTh MPHUEMIIEMOE PEIICHHE NMPU HAIWYHH Pa3HBIX TOUYEK
3peHus;

3) MPOIYKTUBHO OOIIATHCS M B3aMMOCHCTBOBATH C MAPTHEPAMH TI0 COBMECTHOH NI TEITLHOCTH,
4) yuuTHIBaTh TMO3HIMU JAPYroro (COBMECTHOE IIeNieNoNIaTaHie M IUTAHMPOBAHHE OOIIMX
CIocOo0OB PabOTHI HA OCHOBE MPOTHO3MPOBAHMS, KOHTPOIb M KOPPEKIUS XOJla U Pe3yabTaTOB
COBMECTHOH JI€ATEIILHOCTH);

5) abdexTruBHO paspemarb KOHPITUKTHI.

IIpenmeTHbie pe3yJibTAThI

Buvinycknux na yenyoaénnom yposne Hayuumcsi.

— packpbIBaTh Ha MpHUMEpPax poJib XUMHH B (POPMHPOBAHUH COBPEMEHHOW HAyYHOW KApTHUHBI
MHUpa U B MPAKTUYECKON NESITETHHOCTH YEIOBEKa, B3aMMOCBS3b MEXKIY XHMHEH W IPYrUMHU
€CTECTBEHHBIMU HayKaMH,



— WUTIOCTPUPOBATHh HA NMPUMEPAX CTAHOBJIEHUE W SBOJIOLUIO OPraHUYECKON XMMHUU KaK HayKd
Ha Pa3JIN4HbIX UICTOPUYECKUX FTanax €€ pa3BUTHS;

— yCTaHaBJIMBATh IMPUYUHHO-CIICJICTBEHHBIC CBSI3U MEXJIY CTPOCHHUEM aTOMOB XHMHYECKUX
3JIEMEHTOB U MEPUOJANYECKUM U3MEHEHHEM CBOMCTB XMMHUUYECKHX AJIEMEHTOB U UX COCAUHEHUN
B COOTBETCTBHUU C MOJIOKECHUEM XMMUYECKUX 3JIEMEHTOB B EPUOANYECKON CUCTEME;

— aHAJIM3UPOBATh COCTaB, CTPOCHHE U CBOMCTBA BELIECTB, NPHUMEHSS IOJIOKEHUS OCHOBHBIX
XUMHUUYECKMX TEOpUM: XMMHUYECKOIO CTPOEHUs OpraHuueckux coenuHeHuil A. M. Bytieposa,
CTPOEHHUSI aTOMa, XUMUYECKON CBA3H, JJIEKTPOIUTHYECKON TUCCOLUMALNNA KUCIOT U OCHOBaHUM;
yCTaHaBIUBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEX/y CBOMCTBAMH BEILECTBA U €r0 COCTABOM
u

CTPOEHUEM;

— MPUMEHSATH IIpaBUJIA CUCTEMAaTUYECKOW MEXIYHApOJHOM HOMEHKIATYpbl Kak CpelCcTBa
pa3iuYeHus U UACHTU(UKAIUY BEUIECTB 110 MX COCTABY M CTPOCHUIO;

— COCTaBJIATb MOJIEKYJISPHBIE W CTPYKTypHBIE (OpPMYJbI HEOPraHUYECKUX W OPraHUYEeCKHX
BEIIECTB Kak HOCHTENeW MHPOpPMALMU O CTPOCHHUM BEIIECTBA, €ro CBOWCTBAX U
MPUHAJIEKHOCTH K ONPEIEIEHHOMY KJIacCy COCIMHEHMUIA;

— OOBSICHATH MPUPOAY U CHOCOOBI OOpPA30BaHMSI XUMUYECKON CBSI3M: KOBAJIEHTHOM (IOJISIPHOM,
HEMOJISIPHOMN ), MIOHHOM, METAININYECKON, BOJAOPOJHON — C LEJIbI0 OMpeAeNieHUs XUMHUECKON
AKTUBHOCTH BEIIECTB;

— XapakTepu3oBaTh (PU3MUECKHE CBOICTBA HEOPraHMYECKUX M OPraHMYeCKHX BEIIECTB U
yCTaHaBIWBATh 3aBUCHUMOCTh (PU3UUYECKHX CBOWCTB BEHIECTB OT THUIA KPUCTAJUTMUYECKOM
PELIETKH;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHUU XHMMUUYECKHX CBOMCTB IMPOCTHIX BEIECTB,
BOJOPOJHBIX COEIMHEHHM, BBICHIUX OKCHIOB U TUAPOKCHJIOB;

— TPUBOAUTH TPUMEPHl XUMHUYECKHUX PEaKIUM, PACKPBHIBAIOIIMX XapaKTEPHBbIE XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX M OPraHWYECKHX BEIIECTB HM3YYEHHBIX KIJIACCOB C ILENbI HX
uaeHTU(UKAIUU U 00BICHEHUS 00JIaCTH MPUMEHEHUS;

— ONpEeNeNsaTh MEXaHW3M pEeaklMH B 3aBUCUMOCTH OT YCJIOBUH NPOBEICHUS pEAKIUU U
MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSI XUMHUYECKUX PEaKIUii HA OCHOBE THIIAa XUMHUYECKOU
CBSI3U U aKTUBHOCTU PEAreHTOB;

— yCTaHaABJIWBATh 3aBUCHUMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKHX COEAUHEHUW OT
XapakTepa B3aMMHOTO BJIUSHHS aTOMOB B MOJIEKYJlaxX C ILI€JIbI0 IPOTHO3MPOBAHUS MPOIYKTOB
peakiuu;

— YCTaHaBIMBATh 3aBHCHUMOCTb CKOPOCTM XHMHYECKOW PEAKIMU W CMEIIEHUS XHMHUYECKOTO
paBHOBECHsSI OT pa3JIUYHBIX (AKTOPOB C IMETBI0 OMPEACNICHUs] ONTUMAJbHBIX YCIOBUM
MPOTEKAaHUsI XUMUYECKUX TIPOLIECCOB;

— YCTaHaBIWBATh TEHETUYECKYIO CBSI3b MEXKIY KJIacCaMd HEOPTraHWYECKHX M OPraHMYeCKHUX
BEIIECTB /i OOOCHOBAaHHS TPUHIHUIHATHHOW BO3MOXXHOCTH TOJNYYEHHUS HEOPTaHMUYECKUX U
OpraHMYECKUX COEIUHEHUN 3aJJaHHOTO COCTaBa U CTPOCHMUS;

— O0MPATh PEareHThl, YCIOBUS U ONPEAEATh IPOAYKTHI pEeaKIlnii, MO3BOJSIONINX PEan30BaTh
7a00paTOpHBIE W TPOMBINIICHHBIE CIOCOOBI TOJYyYEHUS BAXKHEUIINX HEOPTAHHUYECKUX H
OpPTraHUYECKUX BEIECTB;

— OMpeAeNsaTh XapakTep Cpelbl B pe3ylbTaTe THUIPOJIN3a HEOPTaHWYECKUX M OPraHUYeCKHX
BEILIECTB M NPHUBOAUTH NPUMEPHI TUAPOIN3a BEIIECTB B IOBCEIHEBHOM >XM3HU YEJIOBEKA,
OMOJIOTMYECKUX OOMEHHBIX MPOIeccax U MPOMBIITUICHHOCTH;

— TPUBOAUTH NPHUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUil B  MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHENCITSIbHOCTH OPTraHU3MOB;

— 00OCHOBBIBATh MPAKTHUYECKOE HCIIOJIH30BAHHE HEOPTaHMUYECKUX U OPTaHUYECKUX BEIUIECTB U
WX PEaKIUil B TPOMBIIIUICHHOCTHU U OBITY;

— BBINIOJIHATh XUMHYECKUI HKCIIEPUMEHT IO PACIIO3HABAHUIO U MOJYYEHUIO HEOPTAaHUYECKUX U
OPTraHWYECKHUX BEIIECTB, OTHOCSAIIUXCS K PA3IMYHBIM KJlaccaM COEIWHEHUN, B COOTBETCTBUU C



mpaBWIiaMd U TpuéMaMu 0e30MacHOi paboThl ¢ XMMHUYECKUMHU BEIIECTBAMU M JTaOOPATOPHBIM
000pyI0BaHUEM;

— MPOBOAMTH PACUYETHI Ha OCHOBE XMMMYECKHX (OPMYN M YpaBHEHUH peaKkIil: HaXOXJICHHE
MOJICKYJISIPHOM (DOPMYJIbl OPraHUYECKOTO BEIIECTBA MO €ro IIOTHOCTH M MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJAILIMX B €r0 COCTAaB, WM IO MPOJYKTaM CropaHusi; pacd€Tbl MacCOBOM IOIU
(Macchl) XUMHUYECKOTO COSUHEHHUS B CMECH; pacu€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
IPOJYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB JaHO B M30BITKE (MMEET MPHUMECH); Pacu&Thbl
MaccoBOM WM OOBEMHOM JOJMM BBIXOJA MPOAYKTAa PEAKIMH OT TEOPETUYECKH BO3MOXKHOTIO;
pacuétsl TeroBoro dddexra peakuun; pacuéThl 00BEMHBIX OTHOIICHUN Ta30B IPH XUMUYIECKIX
peakusx; pac4€Tbl Macchl (00bEMa, KOJIMUYECTBA BEUIECTBA) MPOIYKTa PEaKlUU, €CId OJHO U3
BEILIECTB JaHO B BUJE PACTBOPA C ONPEACIEHHON MAaCCOBOM JT0JIENM PAaCTBOPEHHOIO BELIECTBA;

— HCIOJIb30BaTh METOJbl HAYYHOI'O IMO3HAHUS: aHalIW3, CUHTE3, MOJEIMPOBAHUE XUMUYECKUX
IIPOLIECCOB U SBJIGHUM — IPHU PEIICHUU y4yeOHO- HUCCIIEOBATEIbCKUX 337ad MO HU3YUYCHUIO
CBOICTB, CITOCOOOB MOIYYECHUSI U PACTIO3HABAHUS OPraHUYECKHUX BEIIECTB;

— BJAJCTh MNpaBWIaMH O€30MaCHOTO OOpaIleHHUs C EAKUMH, TOPIOYMMU U TOKCHUYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XHUMHH;

— OCYIIECTBJIATH TOMCK XHMHUYECKOH WHGOpPMANMK 10 Ha3BaHUAM, HIEHTU(UKAaTOpaMm,
CTPYKTYpPHBIM (pOpMysIam BEIIECTB;

— KPUTUYECKH OIICHWBATh M WHTEPIPETUPOBATh XMMUYECKYI0 HWH(POPMAINIO, COJACPKAIIYIOCS B
COOOILIEHUSAX CPEICTB MaccoBoi uHpopMainuu, pecypcax HHTepHeTa, Hay4YHO-TIOMYJISPHBIX
CTaThsX C TOYKU 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJISX BBISBICHUS OIINOOYHBIX
Cy)KaeHui u popMupoBaHUs COOCTBEHHON MO3UIINH;

— YCTaHaBIHMBATh B3aMMOCBS3M MEXAYy (GakTaMH W TEOpUeH, MPUUYMHONW M CIECICTBHEM MpH
aHaiM3e MPOOJIEMHBIX CHUTyalliii ¥ OOOCHOBAaHMM NPUHHMAEMBIX pPEIICHUH Ha OCHOBE
XUMHYSCKHUX 3HAHUIL,

— MPEACTaBIATh IMYTH PpeUIeHHs] T00aJbHBIX MPOOJIeM, CTOSIIUX MEepe] YEeIOBEYECTBOM, U
NEPCIEKTUBHBIC HAMPABIICHUS PAa3BUTUS XWMHUYECKUX TEXHOJOTHWH, B TOM YHCJIE TEXHOJOTHUH
COBPEMEHHBIX MAaTEpUAIOB C PA3NUYHON ()YHKIIMOHATBHOCTHIO, BO30OHOBISIEMbBIX UCTOYHHKOB
CBIPbsI, IEPEPAOOTKH U YTHIN3AIUH TPOMBIIICHHBIX U OBITOBBIX OTXOJIOB.

Buvinyckuux na yenyoaéHnom yposHe noayuum 03MOHNCHOCb HAYUUMbCAL:

— (OpMyIHPOBaTH IIETh HCCIIEOBAHNUS, BBIABUTATh U MIPOBEPATH IKCIIEPUMEHTAIBHO TUTIOTE3BI O
XMMHUYECKHX CBOMCTBAX BEILIECTB HA OCHOBE MX COCTaBa U CTPOEHHUS, UX CIIOCOOHOCTH BCTYIATh
B XUMUYECKHE PEAKIINH, O XapaKTepe U MPOAYKTaX PA3IMIHBIX XUMUIECKUX PEAKIIHA;

— CaMOCTOATENbHO IUIAHUPOBATh U TNPOBOAUTH XUMHUYECKHE HKCIEPUMEHTHI C COOJIOACHUEM
IpaBuJI 6€30MacHOM paboTHI ¢ BELIECTBAMU U J1a00PaTOPHBIM 000PYI0BaHHUEM;

— HHTEPIPETUPOBaTh JAaHHBIE O COCTaBe M CTPOCHHM BEIIECTB, MOJYYEHHbIE C IOMOIIBIO
COBPEMEHHBIX (PH3UKO-XUMUYECKIX METOJIOB;

— OMMCHIBATh COCTOSHUE JICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX
IpeJICTaBICHUN [Tl 0OBSCHEHUS PE3y/IbTaTOB CIEKTPAIbHOTO aHAJIN3a BEIIECTB;

— XapaKTepH30BaTh POJIb a30TOCOACPIKALINX T€TEPOLMKINYECKUX COSIMHEHUNH U HYKIEHHOBBIX
KHCJIOT KaK BaKHEHITNX OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

— TMPOTHO3UPOBATh BO3MOXKHOCTH MPOTEKAHUS OKUCIUTEIBHO- BOCCTAHOBUTENBHBIX PEAKIIMH,
JIeKalMX B OCHOBE MPUPOIHBIX U POU3BOACTBEHHBIX MTPOLIECCOB.

2. Coaepxanue y4yeOHOro npeamera

10 xJsacc
(170 4, u3 Hux pezepB — 1 u)

Tema 1. OcHOBHBIE TeOpeTHYECKHE MO0JI0KEHUSI OPraHuYecKo xuMum (21 1)
IIpeamer oprann4eckoi XuMHH.



MHorooOpa3ue OpraHuueckux coeauHeHui. OpraHudeckue BelIecTBA. YTJICPOIHBIA CKeJeT
MOJIEKYJI OPTaHMYECKUX BEIIECTB. YTJIEPOA-yIiiepoaHble CBs3U. COEIMHEHUS! HACBIIICHHBIE U
HeHachllleHHble. KpaTtHble CBs3M. AIMKINYECKHE U LUKIMYECKUE COeAUHEHUsA. MOJEKYIbl ¢
Pa3BETBIEHHBIM U HEPA3BETBIEHHBIM YIJIEPOJAHBIM CKEJIETOM.

@YHKIMOHAJIbHbIE IpYIIIbL. MoHo(yHKIIMOHATILHBIE, oMU YHKINOHATbHbIE 51
reTepoQyHKIMOHATIbHbIE COEIUHEHUS. Teopusi CTPOEHUS OpraHHuYECKUX coenuHeHud A. M.
byrneposa. 30mepsl.

XuMHYeCKHe CBSI3H B MOJIEKYJIAX OPraHUYeCKUX COeIUHEHM.

['ubpuamzanusa opbutaneii. o-CBs3b, n-CBsA3b. I[lepBUUHBIA, BTOPUYHBIN, TPETHUHBIA H
YETBEPTUYHBINA aTOM yriepoja. JnuHa cBasu.

OO01mme npeacTaBjIeHus: 0 PeaKIIMOHHOM CIIOCOOHOCTH OPraHNYecKuX

COeIUHEHMIA.

[TonsiTue 0 MeXaHU3MeE peakuMH. OJeMeHTapHbId akT. IIpocTele M CIOXKHBIE pEaKLHUU.
[lepexonnoe cocTosHue. ['OMONUTHUYECKHII M TeTEPONUTUYECKUN CHOCOObI pa3phiBa CBS3U.
Paguxanel. Hykneopunsr u snekrpodunsl. CyOcrparbl. PeareHTsl. DIEeKTpOHOJOHOpPHBIE H
ANIEKTPOHOAKIENITOPHbIE  3aMecTuTenu. WHayktuBHBIA 3hdext. Mesomepusiit 3 dexT.
Conpsokénnas cucrema. Knaccudukaius peakiiuii B OpraHUYeCKOW XHUMUU: IO PE3ybTaTy
(peakuuu 3aMelleHus], MPUCOCTUHEHHS, OTIIEIUICHNS); 0 U3MEHEHHI0 XUMUYECKOU MPHUPOIbI
OpraHMYECKOI0 BEIIECTBA B XOJE€ peakuuu (TUIpUpOBaHUE, IETUAPUPOBAHME, THUJpaTallus,
Jeruaparanus, rajioreHupOBaHHUE, JIeraJIoreHUPOBAHUE, TUAPOTAJIOT€HUPOBAHUE,
JeTUAPOTAIIOTEHUPOBAHNE, THAPOIHN3). Peaknust 3neKTpoduiapbHOTO 3aMenieHus. Peakmus
HYKJICOQWIBHOTO  3aMelleHus. Peaknuum  paJudKalbHOTO  MpHcoeAuHEeHHs.  Peakuuu
AIIEKTPOUIIBHOTO MPUCOSTUHEHN. Peakny HykIeo(hUIbHOTO IPUCOSTUHEHHS.
Jemoncmpayuu. Koinekuuu OpraHMYEeCKUMX BELIECTB M MaTEpPUAIIOB M HU3ACIUNA U3 HHUX.
Mogenu MOJIEKyYJI OPraHUYECKUX COCIUHEHUN.

Ilpakmuueckue padomwvl. 1. KOHCTpyHpOBaHHE ILIAPOCTEPIKHEBBIX MOJEIECH MOJIEKYJ
OpraHMuYecKux coenuHeHui. 2. OmpeneneHue BOAOPOAA, YIJIEpoJa M XJIOpa B OPraHMYECKUX
COCIMHECHUSAX.

Tema 2. YrueBoaopoasbl (56 4)

Aakanbl. OOmass ¢opmyna U TOMOJOTHYECKMH psj  ankaHoB. KadyecTBeHHBIH WU
KOJIMYECTBEHHBIM COCTAB MOJIEKYJl aJKaHOB. MexXayHapoaHas HOMEHKJIATypa OPraHHYECKHX
coenHeHun. M3oMepus M HOMEHKIaTypa ankaHoB. Dusuyeckue CBOMCTBA aJKAHOB.
XUMHYECKUE CBOMCTBA AJIKAHOB. XMMHYECKHUE PEAKIIMU C YUACTHEM AJIKAHOB, MPOTEKAIOIINE 10
MEXaHU3MY PaJMKaIbHOIO 3aMElLeHHs: TaJoreHupoBaHue, HUTpoBaHue (peakius KoHosasosa),
neruapuposanue. M3omepusanus ankaHoB. KpekuHr. KaranuTtuyeckoe OKHCIEHUE W TOPEHHE
ankaHoB. KonBepcus merana. Cunres-ra3. YactuuHoe okuciaeHue MetaHa. [lonydyeHue ankaHoB:
peakmusi  Bropma, aexapOOKCHIMpOBaHHME COJIEM YKCYCHOM KHCIOTHI, peakius Komwoe.
[TpumeHnenue ankanoB. MexxyHapOAHbIE KO/bI MMUIIEBBIX JOOABOK.

Adakenbl. O6mmas popMya, TOMOIOTHUECKUH Pl 1 HOMEHKIIATYpa adKeHoB. SP2-I mopummsanys
opburtaneit aromoB yriepoga. CTpyKTypHas W HpPOCTPAHCTBEHHAas H30MEpUsl AaJKEHOB.
®u3nyecKue CBOMCTBA AJIKEHOB. XMMHUYECKHE CBONCTBA AJIKEHOB: PEAKIMHU, MPOTEKAIOIIUE IO
MEXaHU3MY 3JEKTPOPHIBHOTO MPUCOEAUMHEHUS (TUIPOTaloreHHpOBaHUe, TaJlOreHUpPOBAHHE,
rujapaTanus, THIpUpoBaHue, AeruapupoBanue). I[IpaBuno MapkoBHukoBa. KapbokatnoH.
KavecTBeHHass peakiusi Ha JBOWHYIO CBs3b (peakuus Baruepa). Ilonmmepusanus amkeHOB.
Monomep, moauMmep, JIEMEHTapHOE 3BEHO, CTENEHb Nonumepusanuu. OKUCIEHUE aJKEHOB.
Bakep-nipouiecc. IlpombliuieHHbIe U J1aOOpAaTOpHBIE CIIOCOOBI MOJIyueHHUs! alkeHOB. [IpaBuiio
3aliueBa. [IpuMeHeHne aKeHOB.

Aaxaamenbl. OOmas  Qopmyna  ankaaueHoB.  V3oimupoBaHHBIE,  CONPSOKEHHBIE U
KyYMYJIMpOBaHHbIE AueHbl. [lenokanmmsanus cBsi3u. Du3udeckne CBOMCTBA  AJKAJIHEHOB.
XUMHUECKHE  CBOWCTBA  QJKAJUCHOB:  peaklUUM  MNpHCOeAWHEHHs  (TUAPHUPOBAHME,
raJIOTEHUPOBAHUE) U TOIUMepHu3anun. Pe3onancHbIil TuOpua. HaTypanbHBIN U CHHTETHYECKHE
Kayuyku. Bynkanuzanus. [lonyuenue u npumeHenue ankaaueHnos. Peakius Jlebenena.



Aaxunbl. O6mas ¢opmyiaa ¥ TOMOJOTHYECKUN psii alKUHOB. M3oMepHuss U HOMEHKIIATypa
aIKUHOB. SP-I'mOpumusarus opOuTayield aToMoB yriepoja. PU3HMYECKHe CBOWCTBA aJKUHOB.
XuMuyeckue CBOMCTBA  AJIKUHOB: peaknmuu  3JCKTPOPHUIBHOTO  MPHCOCIUHEHHS
(raloreHHMpoOBaHKE, THAPOTAIOreHUPOBaHKE, THApaTalys, ruipuposanue). [Ipasuno DiabTekosa.
Auerunenunpl. Jumepusauus W TpuMepusauus — aneruieHa.  OKHCIEHUE  alKMHOB
IIEPMAHraHaTOM Kajus B pa3JIM4YHbIX yCJI0BUsAX. [lonydyeHne u npuMeHeHne aJIKMHOB.
Hukaoankansl. OOmas ¢opMyna W TOMOJOTHUECKHH psl LMKIOATKaHOB. M3omepus u
HOMEHKJIaTypa LUKIOAJIKAaHOB. PU3HUYECKUE CBONCTBA LUKJIOAJIKAHOB. XMMHUYECKHE CBOWMCTBA
LUKJIOAJIKAHOB: PEAaKIMU IPUCOEANHEHNS K MajbIM IIMKJIaM, PEAKLMHU 3aMELEHUSI HOPMaJIbHbIX
LIUKIOB, pEakUMH TUIPUPOBAHMA M JeruapupoBaHus. [lodydeHwe UMKIOANIKaHOB U3
JUrajoreHaJkaHoB. Mennko- OM0JI0rMuecKoe 3Ha4eHNE UKII0AJIKAHOB.

Apenbl. Kputepun apomarnuHoctu. Apomaruyeckuii cekcrer. [lpaBuio Xrokkemns. OOrmrast
dopmyna u romosiorndyeckuid psg apeHoB. Opmo-, napa-, mema- Kcuionbl. Duszndeckue
cBoiicTBa O€H30Jla M €ro TIoMOJOroB. Peakuuu 351eKTpo(MIBHOrO 3aMelleHus OeH3oua
(ranoreHupoBaHHe, HUTPOBAHME, aJKWIUpoBaHue). m-Kommieke, o-koMmiuiekc. Peakuuun
IPUCOETUHEHUST apeHOB. XMMHUYECKHE CBOMCTBA roMOJIOroB OeH3ona. OpHUeHTaHThl MEPBOro U
BTOporo poja. KoHaeHcupoBaHHbIE M HEKOHAECHCHPOBAHHBIE AaPOMATUYECKUE COEIUHEHUS.
ITosryueHne U NpUMEHEHUE apEHOB.

IIpupoanble HCTOYHMKHU YrJjeBoaopoaoB. I[Ipuponueni ras. Hedrs. Ilepepaborka HedTH.
JleronanmonHass croWkocTh OeH3uHa. OkraHoBoe uucio. Pudopmunr. Ilpumenenue
He(TenpoAyKTOB. Busl TBEPIOTO TOILIMBA.

I'asorenzamemiénnple yriuesogopoabl. OOmas xapakTepuctuka. PHU3MUECKUE CBONCTBA.
XYMHYECKUE CBOICTBA TajIOTEHAIKAHOB (peaklWU 3aMEIlEeHUs U OTUIeIIeHUs). XUMHUYECKUe
CBOMWCTBA T'aJIOT€HAJIKEHOB (PEeakLUu NMPUCOeIMHEHNs, 3aMElIeHUs, oJIMMepHu3anun). Bzaumuoe
BJIMSHUE aTOMOB B  MOJEKyJaX  rajoreH3aMell€HHbIX  yriaeBoJopoaoB.  IIpoaykrsl
NOJINMEPHU3aLUU

raJIOTeH3aMEIIEHHBIX  YIJIEBOJAOPOJOB:  IMOJMBHUHWIXJIOPUJI,  XJOPOIPEHOBBI  Kaydyk,
HOJUTETPAPTOPITUIICH.

Jlemoncmpayuu. ArperaTHoe COCTOSIHHE aJIKaHOB B 3aBUCUMOCTH OT MOJISIPHON Macchl (OyTaH,
rekcad, napagus). HecMmermBaeMocTs rekcaHa ¢ BOAOH, CpaBHEHHE TNIOTHOCTH T€KCaHa U BOJIBI.
PactBopenue napaguna B rexcaHe. PacTBopUMOCTh B rekcaHe Opoma M MepMaHraHaTa Kajusl.
BbpomupoBanue ankaHoB. PagukansHoe OpoMHpOBaHUE TOJIYOIIA.

Jlabopamopnusie onvimot. 1. [locTpoenue Mozeneir Mosiekyn ankaHoB. 2. [loctpoenne monaenei
MOJIeKyJ ankeHoB. 3. CpaBHEHHE CITIOCOOHOCTH K OKHCIICHUIO alKaHOB U aJikeHOB. 4. CpaBHEHHE
CITOCOOHOCTH K OpOMHUPOBAHUIO TPHU OOBIYHBIX YCJIOBHSX aJKaHOB W alKeHOB. 5. JleiicTBue
nepMaHraHaTa Kajausi Ha O€H30J1 ¥ TOJIyOJL.

Ilpakmuueckasa padoma. 3. IlonydeHne 3TUIEHA U OTBITHI C HUM.

Tema 3. Kuciopoacoaep:xkamme opranndeckue coexnnenus (34 1)

Cnuptsl. CoctaB cniuproB. Knaccudukanus 1 HomeHknatypa couptoB. Ousndeckre cBONCTBa
CcOUpTOB. MEXMOJIEKYISIpHbIE BOJAOPOAHBIE CBS3M M HX BIMSHUE Ha (DU3MYECKHE CBOICTBa
cnupToB. XMMHUYECKHME CBOMCTBA: B3aMMOJACHCTBHE CO IIEJIOYHBIMM METAUIaMH, C
raJloreHOBOJIOPOJIaMH, BHYTPH- U MEXMOJIEKYISpHas JIerupaTanus, peakuus srepudukanuy,
okucinenue. Ilpocteie u  cinoxuelie  3¢upbl.  HomeHknmaTtypa  mpocThix  3(UpOB.
Kommnexkcoobpa3zoBaHne MHOTOaTOMHBIX cHUpTOB. KauecTBeHHas peaklus Ha MHOTOATOMHBIE
crupthl. [lonydyeHre u npuMeHeHue CIUPTOB.

®enoabl. Krnaccuduxanus u HoMmeHkiarypa ¢(enonoB. Pusnyeckue cBoiicTBa (eHoma.
B3aumHoe BiusiHME aTOMOB B MoJieKyJje (eHosla. XUMUYEeCKHEe CBOICTBa (B3aUMOJAEHCTBHUE CO
MIEJIOYHBIMM ~ METAJIaMM M CO  IIeJloyaMH, OpOMHpOBaHWE, HHUTPOBAaHHE, OKHUCIICHHE,
ruapupoBanue). (OOpa3oBaHHE KOMIUIEKCHBIX coeluHeHud c¢ xyopuaoMm xenesa(lll) —
KadecTBEeHHasl peakius Ha (eHosbl. CpaBHEHHE XMMUYECKHX CBOMCTB OHOATOMHBIX CIIUPTOB U
¢denona. [lonydyenue

U npuMeHenue penonoB. bakrepuuaHas akTHBHOCTh (DEHOJIOB.



Auabaernabl U KeToHbl. KapOoHmwibHbIE coeqrHeHnsd. HoMeHknaTtypa u nu3omepus aiabAeTrui0B
1 KeToHOB. du3nueckrue CBOMCTBA albACTUAOB U KETOHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHne KapOOHWIBHOM rpymmbl. CTpOEHHE MOJEKYN albJIeru0oB. XHUMHUYECKHE CBOMCTBA:
peakuMyu HYKJICO(QUIBHOIO IPUCOEIUHEHUs (TUApaTauusi, NPUCOCIUHEHHE K alblerujam
CIHPTOB, TUAPOCYIb(UTA HATPUS, [IMAHOBOJOPOAA), BOCCTAHOBIEHUE ATBJCTHIIOB U KETOHOB,
OKHUCJICHHE aIbJCTUIO0B, MOJIUMEpU3alMsd M nojdukonaeHcauusa. [lomyaneramn. Amneranu.
KauecTBeHHble peakuuu Ha anbaeruabl: ¢ rujgpokcuom meau(ll), ¢ aMmMuadyHbIM pacTBOpOM
okcuja cepebpa, ¢ (QyKcHHCepHUCTOM kuciaoTod. IlomydeHue anbaernzioB U KETOHOB.
[IpuMeHeHne anbIeTHA0B U KETOHOB. AHTUCETITUYECKOE JICHCTBHE (opMallbIeTH/IA.
Kap6onoBble KuCa0TBI. CTpO€HHE MOJIEKYJ KAapOOHOBBIX KHCJIOT. OJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHOW Tpymmbl. ['omonoruueckue psaasl U oOmme
dopmynbl KapOOHOBBIX KHCIOT. Pu3nyeckue CBOWCTBA KapOOHOBBIX KHCIOT. XHMMHUYECKHE
CBOWCTBA TMpENENbHBIX OJHOOCHOBHBIX KHCJIOT: pEaKIUH HYKICO(PHUIHLHOTO 3aMElICHHS,
KHUCIIOTHbIE CBOWCTBA. MexaHusM peakuun stepudukanuu. Cuna rajoreH3aMeIEéHHbIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTh XUMHUYECKHUX CBOMCTB MYPaBbUHOM KUCIOTHI. OCOOEHHOCTH
XUMHUYECKMX CBOWCTB  IPEICNIBHBIX  JBYXOCHOBHBIX, HENPEACIbHBIX  OJHOOCHOBHBIX,
apoMaTHYeCKUX KapOOHOBBIX KHCIOT. [lonydyeHune kapOOHOBBIX KHCIOT. Baxueiimue
IpPEJCTaBUTENIN KapOOHOBBIX KHCJIOT: MypaBbUHAas, YKCycHas M OeH3oiHas. Menuko-
OMOJ0rn4ecKoe 3HaYeHUE U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

DyHKIHMOHAJIbHBIE NPOU3BOJHBIC KapOOHOBBIX  KHCJIOT. Cnoxuble  3¢UpHIL.
lanorenanruapuasl. Awmunael.  AHrugpuasl.  Tuosdupsl. I[lomyueHwe  XJIOpaHTHAPHIIOB.
PeakiimonHast crnocoOHOCTh (PYHKIIMOHAJIBHBIX NMPOU3BOAHBIX KapOOHOBBIX KUCIOT. KHCIOTHBIH
THIPONIH3 CIHOXHBIX d¢QupoB. IllenoyHolt THUAPOTU3 CIOXKHBIX S(QUPOB — OMBUICHHE.
[TpuMeHeHne 1 MeUKO- OMOJIOTHYECKOE 3HaYCHHE POU3BOJHBIX KapOOHOBBIX KUCIIOT.
Aemoncmpayuu. Peakuys M30IPONMIOBOIO CHMpTa C XJIOpoBoxoponoMm. lllapocreprkHeBbie
MO/JIEJIN MOJIEKYJI allbJIeruI0B U KeToHOB. OOpa3zoBaHue OUypeTa IpH pas3iokeHUH MOUYEBUHBI.
Jlabopamopuvie onvtmel. 6. IlocTpoenue wmoneneld MOJEKYT HM30MEPHBIX CIOUPTOB. 7.
PacTBopuMOCTh pa3HbIX crnupToB B Boxe. 8. Oxucienue npomaHosna-1 u mpomanona-2. 9.
Peakuus nykneodpunsHoro 3amenienus cnupra. 10. Okucienue cnupra nuxpomaToM Kamus. 11.
HNonodopmuas peakuus. 12. BzaumojeiicTBue MHOTOaTOMHBIX CIIMPTOB C THUAPOKCHIOM
meau(Il). 13. OOnapyxeHue riaukonbHOro (parmenra B rauunepuse. 14. PactBopumocTts u
KHCJIOTHO-OCHOBHBIE CBOMCTBa (eHona. 15. bpomuposanue denona. 16. Oxucnenue (peHonoB.
17. KauectBennas peaxius Ha ¢eHonbl. 18. Peakmus «cepeOpsiHoro 3epkana». 19. Oxucnenue
anpaerunioB rugpokcuaom  meau(Il). 20. ducnmponopruonupoBanue ¢opmanpaeruaa. 21.
KauecTBeHHast peakuus Ha anbaeruabl ¢ (QykcuHcepHHCTON kucioroil. 22. MomodopmHas
peakuus Ha anetoH. 23. IlocTpoeHue Mojenell MOJIEKyJl HW30MEpPHBIX KapOOHOBBIX KHCIIOT H
CIOXKHBIX 3¢upoB. 24. CpaBHEHHE PACTBOPUMOCTH KapOOHOBBIX KHCJIOT M UX COJeil B Boje. 25.
Kucnoruele cBolicTBa yKCyCHOM KHCHOTHL. 26. Peakius stepuduxamuu. 27. OOHapyxkeHHE
YKCYCHOM KHCJIOTHI (KadeCTBEHHas peakius Ha aneraT-uoH). 28. CpaBHEHHE CIOCOOHOCTH K
OKHUCJICHHIO MYpPaBBUHOM, IIaBENEBOM M YKCyCHOM kucior. 29. KadecTBeHHas peakuus Ha
maBeneByro kucnoty. 30. I'mapomm3 mumermndopmamuma. 31. I'maponus mModeBUHBL 32.
OcHOBHBIE CBOMCTBa MOUEBMHBI. 33. Jle3aMuHupoBaHue MoueBUHBL. 34. 'uaponns stuianerara.
Ilpakmuueckue padomwi. 4. PelieHne SKCIEPUMEHTAIbHBIX 3a7a4 MO0 Teme ««CHIupThl.
®enonbl. Anpreruabl. Kerons». 5. [lonydeHne ykcyCHON KUCIOTHI U U3YUEHHE €€ CBOMCTB.
Tema 4. A3oTocoaep:Kkanue OpranHn4ecKue coeJMHeHu .

I'eTrepodynknuonaibubie coequHenus (21 1)

Amunbl. OOmas ¢opmyna amuHoB. Homenxnarypa amunoB. IlepBuuHBIE, BTOpPHYHEIE,
TpeTUUHbIE aMUHBl. DPU3NYECKME M XUMHUYECKHE CBOWCTBA aMUHOB. AHMIMH. OCHOBHBIE
cBoiictBa amuHOB. Cuja aMMHOB W HUTpocoeauHeHuil. HykneodunbHble cBOiiCTBa aMHHOB.
JlesamunupoBanue. Peakius 6pomupoBaHusi aHMIUHA. Peakuus 351eKTpodHIbHOTO 3aMelIeHHs
0 apomaTtuyeckomy Komblly. Peakius ropenust amuHoB. OxwucieHue aHwinHa. [lomydenue



amuHoOB. Peaknus 3unuHa. [lpuMeHeHMe M MeOMKO-OMOJIOrMYECKOe 3HAYCHHE AaMUHOB.
buoreHHbple aMUHBI.

I'eTepoumkianyeckne coennHeHusi. KapOouukinyeckue M reTepOLUKIMYECKHE COEINHEHUS.
Kucnopoacoaepxaniye TreTepolUKINYECKHE COEQUHEHUA. A30TCoAeprKalue TIeTepOLUKIIbL.
®uznyeckue M XMMHMUYECKHME CBOMCTBA NUpUIMHA W nupposia. OOmas xapakTepUCTUKA
TeTepOLMKIMYECKUX COEAMHEHUU c JByMs M Oosiee rerepoatomamu. [lupumuaun. Ilypus.
IIpuMeHeHne reTepOUUKINYECKUX COSUHEHUN.

IeTepodyHknmnonanbHble coequHeHusA. [[pHHIMIIBI HOMEHKIATYPHI reTepodyHKIIMOHATBHBIX
COeIMHEHUN. AMHUHOCIMPTHL. ['MIPOKCHKETOHBI M TUAPOKCUANBAETHAbL. AMUHOKHUCIOTHIL.
[IporenHOreHHBIE AMUHOKUCIOTHI. DEHONOKUCTIOTHI. | HIPOKCUKHUCIOTHL U OKCOKHUCIIOTHI. [{nKi
Kpebca. Acummerpudeckuii atom yriepona. Onrudeckas u3oMepusi. JHaHTHOMEpHI. [Ipoekiun
Ouiepa. [Ipumenenne rerepoPyHKIIMOHATBHBIX COSTUHEHUH.

Jemoncmpayuu. PacTBOpUMOCTh M OCHOBHBIE CBOWCTBa mupuanHa. KommiexcooOpasoBaHue
MUPUANHA.

Jlabopamopuwvie onvimol. 35. PacTBOPUMOCTh U KHCIIOTHO-OCHOBHBIE CBOMCTBa aHWJIMHA. 36.
Oxkucnenue anwinHa. 37. bpomupoBaHue aHWIMHA.

Tema 5. Xumust npupoanbix coenuHennii (37 v)

Kuppl. OOmas xapaktepuctuka skupoB. Jlumuael. KucnoTHeli  cocTaB  JKHPOB.
[TonnHEHACHIIEHHBIE W HACBIIIEHHBIE >KUPHBbIE KHUCIOTHL. PU3NYECKHUE CBONCTBA IKUPOB.
PacturenbHble U KUBOTHBIE KUPBI. JIUTonpoTenHbl. XMMUYECKHE CBOMCTBA KUPOB. [ 'uaponus3 u
OMBbLIEHHE KUPOB. [[puMeHeHune xupos.

@ochoaunuabl  KJIeTOUYHbIX MemOpaH. [loBepxHocTHO-akTMBHBIE BemectBa (ITAB).
['munepodochomumuast (pocharnammdTaHOTIAMUHBL, dochaTu X OINHBI,
dbocharununcepunsl). Counrodpochomunuael. Chunromuenuusl. KuaKOCTHO-MO3anUHas
MO/JI€JIb CTPOECHUS OMOJIOTUYECKMX MEMOPaH.

YraeBoasl. OOmas ¢opmyna yraeBonoB. Kiaccubukanus yrieBogoB. buomnomumepsr.
Monocaxapuasl.  ['mioko3a,  ¢pykrosa, puboza, ae3okcupuboza.  Crepeonsomepus
MoHocaxapuaoB. Dopmynsl @umepa. OOpa3oBaHHE NMKINYECKUX (OPM MOHOCAXapUIOB.
®opmynbl Xeyopca. XUMHUECKHE CBOMCTBA MOHOCAXapUIOB (KOMIUIEKCOOOpa30BaHNE C MOHAMU
menu(Il), obOpa3oBaHue CIOXHBIX 3(QHUPOB, BOCCTAHOBJIEHHE O MHOTOATOMHBIX CIHUPTOB,
OKHUCJICHHE JI0 KHCIOT, OKHCJIEHHE MOHOCAaXapuJIOB C JECTPyKLUHUEH YIJIepoJHON IenH,
oOpazoBanue riauko3ugaoB). AT® wu AJlD. bpoxenue (cnupTOBOE, MOJIOYHOKHUCIIOE,
MacisgHokucioe).  IlpeBpaimieHust TUIIOKO3bl B OpraHusme  (TJIMKOJNM3,  TJIMKOTEHE3,
neHrozodocdartubiii  myth). Ilpumenenne  MoHocaxapujpoB. OOmias  XapakTepUCTHKA
nucaxapuioB. CTpoeHue aucaxapugoB. Auneranu. ['nuko3unneie cBsa3u. Caxapo3a. Maremosa.
axmo3a. BoccTaHaBIMBaIOIIKE U HEBOCCTAHABIIMBAIOIINE AUcaxapuabl. [ uaponns nucaxapuaos.
OO6mas xapaktepuctrka mnonucaxapunoB. Ilomu-D- rmrokonupano3sl. ['omomnonucaxapusl.
Amunosza. AmwionektuH. Kpaxman. I'mukoren. Ilemmonoza. I'maponus mnonucaxapuioB.
Jexctpun. CrnoxkHble 3(Upbl LEJUTI0JIO3bI C YKCYCHOM M a30THOW KucinoTamu. KauecTBeHHBIE
peaKuy Ha KpaxMaJl U LEJII0I03Y.

AMuHokHcJa0THI. OOmas XapakTepucTHKa AaMHUHOKHUCIOT. buoiorndyeckoe 3HaueHue o-
aMHHOKHUCIOT. HezaMeHnMble U 3aMEHUMbIE aMUHOKHUCIIOTBI. AMUHOKHUCIIOTH KaKk aM(OTEpHbIe
OpraHMYecKUe COeTUHEHHUS. XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (peakUuu C KUCIOTaMH U
mIeJ0YaMy, peakuud OSTepuuKaluil U JAe3aMUHUPOBAHMS, JIeKapOOKCHIMpPOBaHUE U
TpaHcamuHUpoBaHMe). KauecTBeHHas peakiusi Ha aMUHOKHUCIOTHL. Peakuuu aMHUHOKHCIIOT,
00yCJIOBJICHHbIE JIOMOJIHUTENBHBIMA (QYHKIMOHANBHBIMU Tpynnamu. [lenTunnas (amugHas)
cBs13b. OCHOBHBIE aMHHOKHCIIOTHI, oOpa3zyromme Oenku. CrocoObl MONYyYeHUST aMHUHOKHUCIIOT.
ITpumenenne amuHOKUCIOT. Kanpos.

bBeaxkn. benkn xak mpupomHeie Owononumepsl (mommmenTuabl). CTpykTypa O€nKoBOM
Mosekyibl. ColicTBa OenkoB. I'moOymnsipueie u ¢ubpuspaeie Oenku. KuciaoTHo-ocHOBHBIE
cBoiictBa OenkoB. JleHarypauus. Penarypauus. ['mnponus Genkos. LIBeTHble peakunu OenkoB



(buyperoBasi, KkcaHTOmpoTenHOBas, peakius @Domns). buonormueckue QyHKIHH OEITKOB.
[Ipumenenue GEIKOB.
HyxnennoBble KHCI0TbI. Pojib HYKIEMHOBBIX KHUCIOT B KU3HEACSITEIBHOCTH OPIaHHU3MOB.
He3zokcupubonyknenHoBass  kucinora  ([AHK).  PubGonyknemnoBas  kucmora  (PHK).
Je3okcupubonykneo3uasl. Pubonykneo3unsl. Hyxneotunsl. HykiaenHOBbIE KHCIOTHI Kak
HNOJMMHYKJINOTHABL. HyKjenHoBble OCHOBaHMS (TUMHH, ypauui, IUTO3WH, aJCHUH, TYaHHH).
TayTtomepsl, 1akTuMHas U JaktamHas ¢popmbl. Pochoansdupnas cBas3b. IlepBuunas cTpykrypa
JHK u PHK. Ilpunimun koMruieMeHTapHOCTH. ['Maponu3 moauHykiaeoTunoB. [Ipumenenue
HYKJIEMHOBBIX KHUCJIOT.
Opranuveckasi XuMHsi — OCHOBA MeIMKO-0MOJIOTHYEeCKUX HAYK.
Oprannyeckast xumus u ¢usnonorus. ['opmonsl. Dcrpagmon. Tecrocrepon. Opranudeckas
xumus 1 papmakonorus. [lennnummuuel. Opranndeckas XuMusi U O6uoxumusi. Hukornnamus.
HukorunoBas kucnora. Hukotus.
Hemoncmpayuu. I'uiponns kpaxmaia.
Jlabopamopnsie onvimut. 38. O6pazoBaHUE KAJBIIUEBBIX COJICH HACKHIIIEHHBIX BBICIINUX YKHPHBIX
kucnot. 39. OOHapyxeHHe TBOIHON CBsA3M B 0JerHOBOM kucinote. 40. OO0HapykeHue ABOWHBIX
cBsi3eil B ymmMoHeHe. 41. OOHapyXeHue TIMKOJIBLHOTO (DparMeHTa B TIIIOKO3e U PpykTo3e. 42.
[Ipo6a Tpommepa Ha MoHocaxapunsl. 43. Peakuus CenuBaHoBa Ha ¢pykrosy. 44.
MonenupoBanue mporecca OHOJOTHYECKOTO OKUCIEHHUS TIIoKo3bl. 45. OOHapyxeHHe
[JIMKOJIbHOTO (parMeHTa B Jakto3e u caxapose. 46. Ilpoba Tpommepa Ha aucaxapunisl. 47.
I'mapomus caxapossl. 48. KauecTBeHHas peakuusi Ha kKpaxmanl. 49. AmdoTepHbie cBOMCTBa o-
amuHokucinoT. 50. KommiekcoobpazoBanue o-amMuHOKHCIOT. S51. JlesamuHupoBaHue o-
aMUHOKUCIIOT. 52. KauecTBeHHas! peakliys Ha .-aMUHOKUCIOTHL. 53. KcaHTonpoTrenHoBas
peaknus. 54. OGHapyxeHHe MepKanTo-rpymi B Oenke. 55. buyperoBas peakiusi.
Ilpakmuueckue pabomwr. 6. IlpakTuueckas pabora mo Teme «YrieBoab». 7. Pemienue
SKCIIEPUMEHTANBHBIX 3a7ady Mo TemMe «XHUMHS MPHUPOAHBIX coequHeHui». §. PemieHue
AKCIIEPUMEHTAIbHBIX 3a/1a4.
11 ka

(170 4, u3 HUX pezepB — 4 u)
Tema 1. Ctpoenne BemectBa (17 4)
Crpoenne atoma. CoBpeMEHHbIE NIPEJICTABICHUS O CTpoeHUU aToMa. COCTOSIHUE AJIEKTpOHA B
atoMme. KopnyckynspHO-BOJIHOBOM ayanu3Mm anekTpoHa. KBaHToBble uncina. OCHOBHOE U
BO30yx1€HHOE cocTtosinne atoma. [IpaBuio Xynna. [lopsanok 3amomHeHus MOIypOBHEH y S-, p-,
d- u f-anmemeHTOB. DIEKTpOHHBIC KOH(QHUrypalMu aToMOB. M3MEHEHHe aTOMHOTO pajuyca B
nepuoAax W rpynnax nepuoauudeckor cucrembl [I. U. MenneneeBa. OOpa3oBaHHe HOHOB.
OHeprus nonusanuu. CpoacTBO K JIEKTPOHY. DJIIEKTPOHHOE CTPOEHHE HOHOB.
Xumuyeckas cBs3b. Kpucranimdeckue pemérku. OOmye MpencTaBiIeHUs O XUMHUYECKOM
CBA3M. OJEKTPOOTPULATENBHOCTb. MeTauibl M HeMeTauibl. XHUMHMYECKas CBSA3b: HOHHAf,
MeTaJlJIn4ecKasi, KoBajieHTHas. KoBaneHTHas moJisipHass M KOBAJIECHTHAs HEMOJSIpHAsl CBS3b.
Junonu. OHeprust cBs3u. JnuHa cBa3u. MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHOW CBA3M —
OOMEHHBI M JOHOpHO- akuenTopHbld. Tumel tHOpumM3auuu. OpueHTauus THUOPHUIHBIX
opb6uraneit. [IpouHoCTh G-CBS3M U T-CBsI3U. HeBajeHTHbIe B3aUMOJIEHCTBHS — OPUEHTALMOHHOE
u aucriepcuonHoe. Bonoponnas cBsi3p. Kpucrammueckue peméTku: MOJNEKYIsIpHbIE, aTOMHBIE,
VOHHBIE, METAJNINYECKUE.
Jemoncmpayuu. Monen  UOHHBIX, AaTOMHBIX, MOJIEKYJSIPHBIX ¥  METaJUIMYECKUX
KPUCTAIIMYECKHUX PEHIETOK.
Tema 2. OcHOBHBIC 3AKOHOMEPHOCTH NPOTEKAHUsA peakuuid (21 1)
DJIeMeHTbl XHMH4YeCKOi TepMoauHaAMUKH. CaMONpOM3BOJIBHBIE M HECAMOIPOU3BOJIbHBIE
peakiuu. XUMHUYECKas TepMOJUHAMHUKA. TepMOAMHAMUYecKash CUCTeMa — OTKpbITas H
3aKpbITast. DK30TEPMHUUECKUE U IHAOTEPMUYECKUE PEAKIIMHA. BHYTpeHH s SHEprus. DHTAIbINA U
SHTPOMHSL.



OKcTeHCHBHBIE TMapaMeTpbl. MHTeHCUBHBIE mapameTpbl. DHeprus ['m60ca. DHTaNbNUNAHBIA U
SHTpONHIHBIA GakTopsl. [IpuHIIUIT SHEpreTHYECKOTO conpsbkeHus. OOpaTuMbie U HEOOpaTUMBbIE
peakuuu. Xumuueckoe paBHoBecue. KoHcraHTa Xumuueckoro pasBHoBecus. CMenieHue
xumuueckoro paBHoBecus. [Ipunuun Jle [llarense. I'omeocTas.

DJieMeHThl XMMUYeCKON KHHeTUKU. MexaHnu3m peakuuil. OnemeHnTapHbiid akt. [lapamienbubie
peakuun. llocmenoBarenbHpie peakuuu. ['oMoreHHesle peakuuu. ['eTeporeHHble peakiuu.
CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (akTopoB. KuHeTnueckue ypaBHEHHS.
KoHncranra ckopoctu peakuuu. [lepuon nonynpespaiieHus. 3aBUICUMOCTb CKOPOCTH PEAKIIUU OT
temneparypsl. [IpaBuno Bant-I'odda. Dueprus akruBanum peakiuu. Katanus. Karanusaropsr.
Nurn6utopsl. 'oMOreHHBII ¥ reTepOoreHHbIN KaTaaus.

Crexuomerpus. Crexuomerpus. MomsipHass macca. Momsipaeiid 00béM razoB. KommuectBo
BemecTBa. Monb. OTHOcUTENbHAas IUIOTHOCTh Tra3za IO JpyroMy rasy. YpaBHEHHE
MenneneeBa—Kunaneitpona. Monsippass Macca cmecu raszoB. llocrosnHas  ABoraapo.
COOTHOIIEHUS MEX]Ty KOJIMYECTBAMM BEIIECTB B XUMUYECKUX YPABHEHUSIX.

PacrBopbl. I'oMOreHHele M TreTeporeHHble cUcTeMbl. PacTBopel. MosspHas KOHLIEHTpauus
pacTBOpPEHHOTO BemlecTBa. MaccoBasi KOHLIEHTpalKs paCTBOPEHHOTO BellecTBa. MaccoBast 1011.
O0bémuas nons. Koaddumment pactBopuMOCTH. 3aBUCHMOCTH PAaCTBOPHMOCTH HEKOTOPBIX
cosied OT Temmeparypbl. HachllieHHbI 1 HeHachlleHHbIH pacTBop. ConbBaranusi. ConbBaThI.
['uapatel. AKBakOMILIEKCHI. PacTBOPUMOCTS.

Jemoncmpayuu. Ternnosbie 3¢ (EKTs IPU PACTBOPEHUH KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI
U HUTpaTa aMMOHHUS. 3aBUCUMOCTb CKOpPOCTU pEaKLUUU OT KOHLEHTPAalUW U TEMIEpaTyphl.
Pa3noxenue nepokcuaa Bo0poa B IPUCYTCTBUU KaTaau3aropa.

Tema 3. BemecTBa 1 0CHOBHBIE THIIBI MX B3auMoaeiicTus (39 u)

Knaccupukanus Heopranmyeckux BemecTB n peakumil. Oxcuabl.Kucinorel. OcHOBaHMS.
Comu. Okcuapl  KHCIOTHBIC, OCHOBHBIC, amQoTepHble, HeconeoOpasyonme. Kucmorsr
KHCTIOpoJicoiepkale U Oeckucimoponanbie. KuCIOTBI OIHOOCHOBHBIE M MHOTOOCHOBHBIE.
OcunoBanus. llénoun. HepactBopumbie ocHoBaHusi. AmdoTtepHsie ocHoBaHusl. Conu cpeaHue,
KHUCTIbIe, CMelIaHHble, OcCHOBHbIe. Conu aBoiHble. Kiaccudukanus peakuwit. Peakuuun
COEJIMHEHUS, Pa3JIOKEHUs, 3aMeIlleH s, OOMEHa.

JuekTpoJMTHYECKas: Aucconuanus. Peakuus HeiiTpanusanum.

ONEKTPOIUTHl M HEINEKTPOJIUTHL. Teopus >3IeKTPOIUTUYECKON auccouuanuu. MexaHu3Mm
AIIEKTPONUTHYECKON nucconnanuu. CunbHble W cladble ANIeKTpoiuThl. CTeneHb HOHU3AIUU
(mucconmanun). Jluccouunarusi KUCIOT, OCHOBAaHUM, coiel. Peakius HedTpanu3aiuu.

Peakuum oOmeHa ¢ ydactHeMm coJjieidl. B3aumoJeicTBHE CpPElNHHX COJNEH € KUCIOTaMH, ¢
OCHOBaHUSIMU U MEXIy co0ou. Peakiuu c ywyacTueM KHCIBIX cojeil. ['maponus cosneil.
CoOBMECTHBIN TUAPOIH3.

AmdoTepHble OKCHABI U TMAPOKCHABI. AMQoTepHOCTh. Peakinuu ampOTEpHBIX OKCHUIOB B
pacmaBe. KowmmnekcooOpasoBanue B pacmiaBax. Peakuun aM@OTEpHBIX OKCHAOB H
TUAPOKCUOB B pacTBOpe. Peakuuu coseil MeTanos, o0pa3yromux aMm(poTepHble COETUHEHUS.
3HavyeHHe KUCIO0THO-OCHOBHBIX PeaAKIUil VISl OPraHU3Ma YeI0BeKa.

Bonoponnsiii mokazarens (pH). bydepnas cucrema. 3nadenuss pH kxuakocteil opraHmzma
yenoBeKka B HOpMme. bydepHble cuctembl opranu3ma (THApPOKapOOHATHAs, TeMOTJIOOMHOBAs,
docdarHas, O6enkoBas), ux B3auMocBs3b. bydepnas émkocts. Hapyiienrne KucioTHO-OCHOBHOTO
COCTOSIHUS.

OKHUCIANTE]LHO-BOCCTAHOBUTE/IbHbIE  peakuMu. JJjeKkTposiau3. CTeneHb  OKHUCIEHUS.
Knaccudukaius OKUCIUTETHHO-BOCCTAHOBUTENBHBIX peakiuii. BrnusHue cpeapl pacTBopa Ha
MPOTEKaHWE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE
peaklMM ¢ yJ4aCTHEM JIBYX BOCCTAHOBHUTEJNEH WIIM ABYX OKHCIHUTENEH. DIEKTPOJIU3 PacIiaBOB U
pPacTBOPOB COJIEH.

CTpoeHne KOMILIEKCHBIX cOeIHMHeHHi. JIOHOPHO-aKIENTOPHBII MeXaHu3M O00pa3oBaHUs
KOMIUTEKCHBIX coenuHeHuid. LleHTpanpHBI aToM. BHYTpeHHsAs KoopawHaImoHHas cdepa.
Jluranael: MOHOJCHTATHBIC, OWIEHTAaTHBIC, NOMUACHTATHbIC. BHENIHSAs KOOpIWHAI[MOHHAS



chepa. IlpaBuna Ha3BaHUS KOMIUIEKCHOW wacTuibpl. Haspanus nuranmoB. I[lpasuiia
HOMEHKJIATypPHI. [Honusnepusie KOMILJIEKCBI. Makpouukinyeckue KOMILJIEKCBI.
Koopaunanuonnoe unciio. Konpurypamust KOMIUIEKCHBIX COSTMHEHUH.

Hemoncmpayuu. ®dusznydeckue CBOWCTBA OKCUIOB, KHCJIOT, OCHOBaHWH, cosiel. M3yuenue
ANEKTPOIPOBOJHOCTU pacTBOpoB. Peakuus HeuTpanuzauuu. Peakuuu KHCIBIX COJIEH C
Metauiamu. [loaydyeHne KOMIUIEKCHBIX COJIEH.

Jlabopamopnvie onvimer. 1. CoBMECTHBIN TUAPOIN3. 2. BausHue usMeHeHus Temmneparypsl Ha
CMELICHUE PABHOBECUS TUAPOIIH3A.

Ilpakmuueckue padomet. 1. I'unponus conei. 2. [MAPOKCOKOMILIIEKCH METAIOB.

Tema 4. Xumusi 3;1eMeHTOB (89 u)

Buorennbie 3iementsl. Kinaccupukanus 3jemeHToB. buorennsie snemeHThl. OpraHOTeHBI.
OneMeHTbl 3NeKTponuTHOrO (oHa. Mukposnementsl. Kraccuduxaruss OHOreHHBIX —AJIs
opranuzMa dyenoBeka. OOImas xapakTepucTHKa S- 3jeMeHToB. OOmias XapaKTepucTHUKa p-
3J€MEHTOB. MakcuMasbHble U MUHUMAJIbHBIE 3HAYCHUS CTENEHEH OKHUCIIEHMS P-3JIEMEHTOB
2—4-r0 nepuoJI0B C pUMepaMu OMHAPHBIX coeanHeHni. O0mas xapakrepucTuka d-3J1eMEeHTOB.
CrerneHu OKHCICHUS OMOJIOTHYECKH BaXKHBIX (-3JIEeMEHTOB B COCANHCHUSX.

Bogopon wu kmucaopoa. Bopopoa. OkHMCIUTENTbHO-BOCCTAHOBHUTENIbHAS JTBOMCTBEHHOCTH
Bojopona. [mapunasl MertamnoB. Kucnopon. AumorponHble MoAubUKAUKA — KHCIOPOJA.
XuMuyeckue CcBOMCTBa Kuciopona. JlaboparopHble crnocoObl M IPOMBILUIEHHBIE CIOCOOBI
MOJIy4eHUs] KUCTIOopoaa. XMMHUUYECKHE CBOWMCTBAa 030HA. KauecTBeHHas peakuus Ha 030H. Boja u
nepokcus  Bojgoponaa.  OKHUCIUTETbHO-BOCCTAHOBUTENbHASI ~ JBOMCTBEHHOCTb  IE€POKCHJIA
BOZIOpPO/A.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE pPEAKLUUU C Y4YacTHEM IIEPOKCHAA BOJOpPOJAa B pPa3HBIX
cpenax.

I'anorennpl. OOm@as xapakTepUCTHKA M (PU3NUYECKHE CBOMCTBA. XHWMHUYECKHE CBOMCTBA
rasioreHoB. JlaboparopHble CHOCOOBI MONy4eHUS TajgoreHoB. OKUCIUTENbHAs CIIOCOOHOCTH
rajoreHoB. JluCrnponopiuOHUPOBAHHE TaJIOreHOB. DU3HMYECKHE W XUMHYECKHE CBOMCTBA
rajyioreHoBo10poAoB. OcoOeHHBbIE CBOHCTBA (TOPOBOJOPOAHON KHUCIOTHL. KauecTBeHHBIE
peakuuy Ha MOHBI rajnoreHoB. Kucnopoacoaepxaiine coeAMHEHNs TaJoreHOB. XJIOpHOBAaTHCTas
KHCJIOTa. XJIOPUCTash KUCIOTa. XJIOPHOBATasl KHUCJIOTA. XJIOpHAas KHUCIOTA. [ MIIOXJIOPUTHL.
Xnoputel. Xnoparsl. [lepxnoparsl. [I[puMeHeHHE rajJOreHOB U UX BaKHEUIINX COCTMHEHUN.
Cepa. XapakTepuCTHKa 3JIEMEHTa U MPOCTOro Bemecta. Haxoxnenune B npupoae. @norauus.
AnnoTrponHeie MOAU(MUKAIIMKA CEpPhl: pOMOWYECKas cepa, MOHOKJIMHHAas cepa. XUMHYECKHE
cBoiictBa cepbl. CepoBomopon. XUMHUYECKHE CBOWcCTBa ceposogopona. CepoBoaoponHas
KuciaoTa. XHMMHMUYECKHE CBOWCTBAa cepoBojopoAHol Kuciorel. CepoBogopon. Pusnueckue
CBOMCTBa cepoBo0poia. BoccranoBUTeNbHBIE CBOKCTBA cepoBofopoaa. KauecTBeHHas peakius
Ha cepoBosiopo U cynbbuasl. CTpoeHue MoJekynbl okcuaa cepbl(IV). dusndeckue CBONCTBA,
MoJlyueHUuEe U XUMHuYeckue cBoicTBa okcuaa cepwl(IV). CpoiictBa cynbduToB. KauecTBeHHas
peakuus Ha cyinbdur-uoH. Ilpumenenme oxcuna cepbl(IV) u cosell cepHUCTON KHUCIOTHI.
CoenuHenus cepbl co creneHblo okucienus +6. Oxcupn cepwl(VI), ero cpoiictBa. CepHas
kuciaota. OKHCIUTENbHbIE CBOMCTBA pa30aBIE€HHOW M KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
ITonyyenue

cepHOll KucaoThl. OKHCIUTENbHBIE CBOWCTBA Cylb(aToB. Paznoxenue cynbdaToB. OCHOBHBIE
AHATUTUYECKUE PEAKIMH, MPUMEHSIONINecS Il OOHApYKEHHsI CEepOCOJEpKAIINX AHUOHOB.
[Ipumenenue cynbdaTos.

A3ot u docdop. Obmas xapakTepucTuka 3MeMeHTOB V A-rpynibl. U3ndeckre U XUMHUYECKHe
cBoicTBa a3zota. [lonmydyenne n npumeHenue a3ora. CoequHEHNs a30Ta CO CTENEHBIO OKUCIEHUS
-3. AMmuak, ero (usmUeckne W XMMHYECKHe CBOWCTBAa U mpuMeHeHUe. Conu aMMOHUS, WX
cBoiicTBa. KadecTBeHHOE omnpeneneHne aMMuaka M HOHa amMMoHuA. CBOMCTBa HUTPHUIOB.
Okcuabl a3oTta. A30TUCTasi KUCIOTA U HUTPUTHL. A30THas Kuciaota. OKHUCIUTEIbHbIE CBOMCTBA
pa30aBIeHHON W KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHL. HuTpaThl, ux cBoiicTBa. PazmoxeHue
HUTpaToB. [[puMeHeHne HUTPAToB.



CrpoeHne u CBOJiCTBaA MNPOCTHIX BellecTB, 00pa3oBaHHBIX ¢ochopom. AsuioTponus
docdopa. Paznuums B cBoiicTBax Oemoro u kpacHoro (ocdopa. Coemunenust docdopa co
cTenieHbio okucieHus: —3. @ocuapl meramioB. Pochun, ero croiictea. Coeaunenus (ocdopa
co creneHpto okucieHus +3. Oxcupa docdopa(lll). dochopucras kucmora. CoenuHEHUS
docdopa co cremenpro okumcneHus +5. Oxcun docdopa(V). Dochopnas kucmora, e€
dbuznyeckue, XUMHUYECKHE CBOWMCTBA, mMojydyeHue, npumenenue. [lupodochopnas kucnora.
[Tomryuenue docdopa. ['anorennasr pochopa(lll). amorenuast hocdopa(V).

Yriepoa u kKpeMHHid. XapakTepUCTUKA AJIEMEHTOB. AJIJIOTPOIHbIE MOAU(UKALUU YIriIepoJa:
rpadut, anmas, kapobuH, Qymiepensl. CpaBHeHHE (U3NYECKUX CBOMCTB aiMas3a M rpaduTa.
XuMuyeckue cBoiicTBa rpadura, Kokca. Peaknuum AuMCIpONOpLUUOHMPOBAHHS rpadura.
Kapounpel. Aneruwnenunsl. Oxcupn yriepona(ll), ero momydenwe, CBOWCTBA W NPUMEHEHHE.
Oxcun yraepopa(IV), ero siaeKkTpoHHOE CTpOEHHE, MOJy4YeHHE, CBOWCTBA U INPUMEHEHHE.
YronpHas KUCIOTa W €€ comu — KapOoHaThl, ruapokapOoHaTel. CBOHCTBAa KapOOHATOB H
ruapokapOonaroB. KauectBeHHast peakuust Ha kapOoHar-uoH. Kpucraminyeckas pemérka
KpeMHus. AuoTponus KpeMHus. B3aumoneicTBue KpEeMHHMS C HPOCTBIMU U CIOXHBIMU
BemecTBaMu. OKHUCITUTENbHBIE W BOCCTaHOBUTENbHbIE cBolcTBa. Oxcua kpemuusa(IV):
HaxXOXJEHWe B IpUpoje, XUMHUYeckue cBoiictBa. KpemHueBble KucinoTel. CHIMKATBHI.
Cunukarens. ['Maponnu3 pacTBOPUMBIX CUITUKATOB.

Mertanabl IA- u IIA-rpynn. llenounsie mMetamnsl. Kondurypauust aromoB meramioB [A- u
[TA-rpynn. W3MeHeHune MeTaUIMYECKUX CBOMCTB 1o rpymnne W nepuoay. llpuponnsie
coenquHeHuss MerawioB [A- u IIA-rpynn. ®usnueckue cBoiicTBa. XHMMHYECKHE CBOWCTBA!
B3aUMOJICMCTBUE C BOJOH, C KHCIOPOJOM M JPYTMMH HPOCTBIMU  BELIECTBAMH.
[[[énounozemenbHble  MeTAIbL. [ uapuabl MetaioB. Amuabsl. OKCHIBI IICIOYHBIX U
1IEJI0YHO3EMEBHBIX METAUIOB, UX CBOMCTBA. ['MAPOKCHABI IIETOYHBIX U HIETOYHO3EMEIbHBIX
METaJIJIOB, UX cBoicTBa. [lepokcuabl M HaANEPOKCHUIbI ILEIOYHBIX M IIETOYHO3EMENIbHBIX
METaJIOB, UX CBOKCTBA W mpumeHeHue. JKEcTkocTh Boabl. OKpallMBaHUE IUIAMEHHM HOHAMHU
metauioB [A- u lIA-rpynmn. bruonornueckoe 3HaueHre HATPUs, KaJlusl U MarHusl.

Amomunmii. HaxoxneHue B mpupoje. ONEeKTpoHHas KoHurypauus aroma. dusnueckue
cBOiicTBa. XMMHUYECKUE CBOWCTBA: B3aUMOJICHCTBUE C KHUCIOPOAOM U JAPYTUMHU HIPOCTHIMU
BELIECTBAMM, BOJOW, PACTBOPAMHM COJIEH, pacIlIaBaMU U PACTBOPAMH ILLEN0YEH, TaCCUBUPOBAHNE
KOHIEHTPUPOBAHHBIMM CEpHON W a30THOM kucnotamu. OKcHJ aqlOMUHUS. AJIOMUHATHI.
TerparuznpoxcoanroMuHaTsl. B3anmozeiicTBre okcna altOMUHUS ¢ OKCUAAMM, THAPOKCUAAMHA U
kapooHaTamu MetamuioB [A- u [IA-rpynn. ['mapokcun antoMuHMs, €ro Mojiy4eHue, CBOMCTBA U
IIPUMEHEHHE.

XpoM. XpoM, HAXOXJEHHE B MPHUPOJE, CTPOCHHE aTOMa, CTETIEHU OKHCIEHUs, (pU3NYECKUe U
XUMHYECKHE cBOMCTBA. [laccuBUpOBaHNE KOHLIIEHTPUPOBAaHHBIMU CEPHON U a30THOM KUCIIOTaMH,
«mapckoit Boakoiy. I[lpumenenne. Oxcuapl xpoma. Comm xpoma(lll). XpomoBas kuciora.
JuxpomoBas kucinora. Xpomatbl. Juxpomatel. Comu xpoma(VI). Meauko-6uonorudeckoe
3HAYEHUE COCIMHEHUN XpoMma.

Coennnenusi mapranua. CreneHu okucieHus maprania. Oxcua u ruapokeuy maprasua(Il).
Oxkcupn mapranna(IV). Maunranatel. [lepmanranatel. buonornueckoe 3HaueHre Maprasua.
Kenezo. Haxoxzaenue B mpupoae. DNeKTpoHHas KoHpurypauus xeneza. dusnyeckue u
XUMHYECKHE CBOMCTBA. [laccnBUpOBaHNE KOHIIEHTPUPOBAHHBIMM CEPHOM M @30THOM KHCIOTaMH.
Oxcupapl xenesa. I'mapokcuasl xenesa, ux coictBa u nonydeHue. Coennnenus sxenesa(ll) u
xene3a(Il). KauectBennsie peakunn Ha monsl Fe?" m Fe®'. Jlomennsle mpomeccsl. ®eppaTsl.
Xenezo — OMOTreHHBIH AIeMeHT. MeKo-010I0rnyeckoe 3HaueHUe Kemnesa.

Menb. Menp, HaxoXJeHHE B MPHUPOJE, CTPOCHUE aToMa, CTENEHH OKUCIEeHMs, (pu3nueckue u
xumuueckue cBoiictBa. Ilpumenenne. Oxcun memu(l). Cpennue comu menu(l). Peakuuwu
komiuiekcooopazoBanus Meau(l). Oxcun menu(Il). I'mapoxcua menu(Il). KauectBennas peaxkust
Ha nousl Cu?*. Mejib — GHOTEHHBIH 31eMeHT. MeTuKo-OH0I0THYeCcKOe 3HAUEHHE MEJIH.



Cepedpo. Cepebpo, ¢usumueckue u xmmmuueckue cporictBa. Oxcun cepebpa(l). Peaknum
KoMIuiekcooOpazoBanusi cepedpa(l). Hutpar cepebpa — peaktuB Ha wonsl CI, Br, I.
[Tpumenenue cepebpa u ero COETUHEHUH.

Hunk. Haxoxkiaenue B MpUpOAE, CTPOCHUE AaTOMa, CTEMEHH OKHCIeHUs, (u3nuecKkue u
xummudeckne cBoiictBa. [Ipumenenne. AM(OTEpPHOCTh OKCHIA M THAPOKCHIA IHMHKA. Peakmmu
KOMIUIEKCOOOpazoBanus HHHKa. [[uHK — MukposnemeHT. Meanko-01Moaoruueckoe 3HaueHUE
[[WHKA.

Jemoncmpayuu. Paznoxenue HutparoB. OOpa3isl rajioreHoB. [lonydyeHne raioreHos.
Jlabopamopnvie onvimer. 3. OKUCIUTEIbHO-BOCCTAHOBUTENIbHASA JBOMCTBEHHOCTh IEPOKCHIA
Bojoposia. 4. PasnoxeHue mnepokcuaa BOAOpoJa MOJ JEWCTBHEM KaTanasbl. 5. OKucCIeHHE
OpoMus- U UOAUA-MOHOB. 6. PactBOopumocTh uona. 7. JucnponopuroHUpOBaHUE HOMAA. 8.
HucnponopuunonupoBanue cepol. 9. [lonydenue cepuuctoit kuciotbl. 10. KucnoTHo-ocHOBHBIE
CBOICTBa CepHMCTON KuCIOTBI M €€ coieil. 11. BoccraHoBUTENbHBIE CBONCTBA CEPHUCTOMN
kucioTel. 12. Tlomydenune cynbdura Oapusi (KadecTBEHHAs peakuus Ha cyiabdut-woH). 13.
KavectBennas peakuuss Ha cynbdar-uon. 14. Ilomyuenue xmopuma ammonwus. 15. CpoiictBa
xjopuga aMMoHus. 16. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHASI ABOMCTBEHHOCTh HUTPUT-UOHA. 17.
OxucnuTenbHas CIOCOOHOCTh HUTPAT-UOHA B LIENOYHOM pactBope. 18. M3yuenue ycnoBuit
oOpazoBanus ¢ocdartoB kanbuus. 19. [lomyuenue yriekucnoro raza. 20. KuciotHo-ocHOBHBIE
CBOICTBa YrojJpHOM KuCIOTHI M €€ coned. 21. B3aumoneicTBuEe yrosbHOM KHUCIOTHI C
KapOOHATOM

KanpLus. 22. PazpynieHne TuIpOKCOKOMIIIEKCOB METAJUIOB IO/ JIEUCTBUEM YIJIEKUCIIOrO rasa.
23. CoBMEeCTHBIN THAPOJIN3 MOHOB AMMOHHMS M CUIIMKAT-UOHOB. 24. B3aumoaeicTBue yrojibHOU
KHUCJIOTHI C cuiIMKaTtoM Hatpus. 25. KauecTBeHHas peakuus Ha MOH MarHus. 26. KauectBeHHas
peakiusi Ha WOH Kaibius. 27. KadecTBenHas peakuus Ha uoH Oapusa. 28. PactBopenue
QTIOMUHMS B KHUCJIOTax W menodax. 29. B3aumopeicTBue TeTparuapoKCOATIOMUHAT-HOHA C
nonamu amomuHus. 30. BzaummoperictBue comeri xpoma(lll) ¢ amvmmakom m ménousrro. 31.
Oxucnenne coenunenudt xpoma(lll) B menounoit cpeme. 32. M3yueHue paBHOBecus
IUXpoMaT—xpomar B BogHoOU cpezne. 33. Boccranosnenue coeaunenuit xpoma(VI) B kucnoit
cpene. 34. Ilomyuenue ruapokcuaa mapranuna(ll) m ero okxucnenwme. 35. OxucauTENHHBIC
cBoiictBa okcuaa Mapranuna(IV). 36. Ilomydyenuwe rumpokcumoB sxenesa. 37. KauecTBeHHas
peaknus Ha HoH xene3a Fe?’. 38. KauecTBeHHbIe peakuuyu Ha MoH xkene3a Fe®'. 39. Otnomrenue
MeIU K IelcTBUIO KUCIOT. 40.

[Tonyuenue ruapoxkcuaa u ammuHokoMmiiekca menu(ll). 41. Paspymienne amMMuHOKOMILIEKCa
meau(Il). 42. OxucnutenbHbie cnocodHoctu coeaunenuid  meau(Il). 43. Tlomyuenue
ammuHokoMmIiekca Meau(l) u ero okucnenue. 44. PacTBopeHue MHKA B KUCJIOTaxX U Iejovax.
45. OGpa3oBaHue TUIPOKCO- U AMMHUHOKOMIUIEKCA [IUHKA.

Ilpakmuueckue padomewr. 3. Tlonyduenue Bomopona u kuciopona. 4. CBoiicTBa TalOTCHHI-
noHoB. ColicTBa noga. 5. CBoiicTBa cepsl U €€ coenuHeHu. 6. [lonydeHne a3oTa U amMmuaxa.
CaoiicTBa coenuHenuit azora u ¢ocdopa. 7. CBolicTBa COSAMHEHUN yriepoja U KpeMHus. 8.
N3ydyeHne KkauyeCcTBEHHBIX peakiuuil HOHOB MeTauioB [A- u ITA-rpynm. 9. CBolicTBa amOMUHUS.
10. CgoiicTBa

coenquHeHuil xpoma. 11. Ilomydenune m cBoiicTBa coequHeHuil Mapranua. 12. Ilomydenue un
CBoOMCTBa coennmHeHnH xene3a. 13. CpoiictBa Mean 1 e€ coennuennii. 14. CBoMcTBa IIMHKA U €T0
coequHeHu. 15. Penenne skcriepuMEHTANBHBIX 3a7ad.



3. TemaTnueckoe NJIAHNPOBAHME Y4eOHOT0 MpeaAMeTa « XUMUD)
10 kaacc

ABtopckas nporpamma no xumuu (M.B.bapeiioBa) npegycmatpuBaeTr uzydeHue xumuu B 10
kiacce B 00béme 170 yacoB B roj (5 4acoB B HEEINIO).

Kon-Bo Koin-Bo
Hazpanwue pa3zienoB 4acoB 4acoB

B aBTOPCKOH | B paboueit

nmporpaMme | mporpamme
Tema 1 .OcHOBHBIE TEOPETUUECKUE ITOTOKEHUS 21 21
OpPraHUYECKON XUMUHU
Tema 2. YrieBogopo bl 56 56
Tema 3. Kucnopomoconepxaiire OpraHi4ecKue COeTMHCHHS 34 34
Tema 4 . AzoTocoaepkaIiye OpraHMIeCKUe COSTUHCHHUS . 21 21
I'erepodyHKIIMOHAIBHBIE COSTMHCHHUS
Tema 5. XuMust NpupOAHBIX COSAMHEHUIH 37 38
PezepBHOE Bpemst 1 0
Hroro 170 170

IIpakTHyeckas 4yacTb padoyeid NporpaMmbl

KonTpoabHubie padotbl | 8
IIpakTuyeckue padorsl | 8

11 kaace

ABTtopckas mporpamma no xumuu (M.B.bapeimosa) npegycmarpuBaetr usydeHue Xumud B 11
kiacce B 00béme 170 yacoB B roj1 (5 4acoB B HEJEINIO).

Kom-Bo Kom-Bo
Ha3Banue pa3znenos 4acoB 4acoB

B aBTOPCKOM | B paboueit
nporpaMme | mporpamme

Tema 1. Ctpoenue BemecTBa 17 17
Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS peaknuit 21 22
Tema 3. BertectBa 1 OCHOBHEIE THUIIBI X B3aUMOJEHCTBUSI 39 41
Tema 4. Xumus 21eMEHTOB 89 90
PesepBHOe Bpems 4 0

Hroro 170 170




IIpakTnyeckas 4yacTb pado4eil mporpaMMsl

KoHnTpoJibHbIe padoThl

10

IIpakTHyeckue padoThl

15
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