IHosicuuTeanLHAadA 3aNIMCKA.

Pabouas mporpamma mo xumun pazpaboTaHa Ha OCHOBE CIEAYIOIUX TOKYMEHTOB:

- denepanbHBINA TOCYIaPCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT OCHOBHOTO O0IIIET0 00pa30BaHMs.
- [IpumepHas ocHOBHasi 0Opa3oBaTelibHAs TPOrPaMMa CPETHETO O0IIeT0 00pa3oBaHusI.

- ABtopckas niporpamma ['apa H.H. mo xumuu myist 10-11 xmaccoB oOmieoOpa3oBaTebHBIX

OpraHu3alIyii, cocTaBieHa B COOTBETCTBUU ¢ TpeboBanusimu ®I'OC.

YueOHuKH U ydyeOHbIe TOCcOOUs /Ul peall3aluy JaHHOW IPOrpaMMBbL:

1. «Xumus. 10 kinace. Yrinyonennasiii ypoBeHby. Pymuruc I'.E. ®enpaman @.I°. YueOHuK ayis

0011e00pa3oBaTeIbHBIX YUpeKIeHU. 2-¢ u3aanue - Mocksa: «I Ipocsemenuey, 2021 rox. ®I'OC

2. «Xumus. 11 xkmacc. Yroy6nenusiid ypoBenby. Pymsuric I'.E. @enpaman @.I°. YueOnuk s

00111e00pa3oBaTeNIbHBIX YUPESKICHUH. 2-¢ n3aanue - Mocksa: «IIpocsemenney, 2021 rog. I'OC

3. AM. Papeukunii. Xumusi. lunakrndyeckuii marepuain. 10-11 kmaccsl (mocobue 1uist yauTess).

[Tporpamma yriyOiaeHHOTO Kypca paccuntana Ha 2 roaa - 272 ygaca (10-11xmacc). Ha kaxaplii kiacce

136 gacoB (13 pacyeTa 2 yueOHBIX yaca B HEJEIIO).

1.

HJIaHI/IpyeMLIe pe3yJbTaThbl 0CBOCHUA y‘l66HOF0 nmpeamMera

JInyHOCTHBIE pPe3yJIbTAThI

I'paxxnaHckas MO3ULMS KaK aKTUBHOT'O M OTBETCTBEHHOT'O UJIE€HA POCCUMCKOI0O OOIIECTBA,
OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE MpaBa U 0053aHHOCTH, YBa)KAIOLIETO 3aKOH M MIPABOIOPSIOK,
TOTOBHOCTbD K cIyX)eHUI0 OTeuecTBy, €ro 3aluTe;
c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOH MPaKTHKH; TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSTEIBHOM, TBOPUECKOH 1
OTBETCTBEHHOM JIESITEIbHOCTH;
TOJIEPAHTHOE CO3HAHUE U MOBEJCHHUE B MOJIUKYJIBTYPHOM MUPE, TOTOBHOCTb U CIOCOOHOCTh BECTH
JMAJIOT ¢ APYTUMH JIFOABMH, IOCTUTaTh B HEM B3aMOIIOHMMAaHUS, HAXOAUTh O0IUE LEIHU U
COTPYAHUYATH JJISl MX JTIOCTHKCHHUS;
HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMH, I€ThbMH MJIAJIIIEr0 BO3PACTa, B3POCIBbIMU B
00pa30BaTeNbHOM, 00IIECTBEHHO 0JIE3HOM, Y4eOHO-UCCIIe10BAaTEIbCKON, IPOEKTHOM U APYTUX
BUJAX JI€ATEIILHOCTH;
HPABCTBEHHOE CO3HAHME U NIOBEJIEHUE HAa OCHOBE YCBOEHHUS O0OIIEUETIOBEUECKUX [IEHHOCTEH;
3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYasi 3CTETUKY ObITa, HAYYHOIO0 U TEXHUYECKOr0 TBOPUYECTBA,
CropTa, 00IIeCTBEHHBIX OTHOIICHUH;
0CO3HaHHBIH BbIOOP Oyaymelt npodeccun;

MertanpeameTHble pe3yJibTaThl

Pezcynamuenvie ynusepcanvhoie yueonvie 0eicmeus
OO0y4aromuiics CMOXKET:

1.

3.
4,

CaAMOCTOATCIIBHO OIIPEACIIATE LUCIIN U COCTABJIATD IJIaHbI, OCO3HABAA IIPUOPUTCTHBIC U
BTOPOCTCTICHHBIC 3a1a4u,

CaMOCTOATCIIBHO OCYIICCTBIIATE, KOHTPOJIMPOBATH U KOPPEKTUPOBATH yqe6Hy}o )51 BHeyqeGHon
JACATCIIBHOCTD C y‘IéTOM npeaABapUTCIIbHOTO IMIJIAHUPOBAHUS,

HCIIOJIB30BAaTh PA3JIMYHBIC PECYPCHI AJId JOCTUKCHUA ueneﬁ;

BI)I6I/IpaTB YCICHIHBIC CTPATCTHUU B TPYAHBIX CUTYyallUuAX.

Ilo3nasamenshoie yueono-no2uuecKue yHugepcanibHvle yueoHvle 0elicmeus
OO0y4aromuiicss CMOXKET:

1.

Noopk~owbd

KJIaCCU(UIIUPOBATH OOBEKTHI B COOTBETCTBUH C BHIOPAHHBIMH MTPU3HAKAMU;

CpPaBHUBATHh OOBEKTHI;

CUCTEeMaTHU3UPOBATh U 00001IaTh HH(HOPMAIIHUIO;

OTIPENIETISATh IPOOJIEMY U CITOCOOBI €€ pelIeHus;

BJIaJICTh HABBIKAMU aHAJIN3a;

BJIQJICTh HABBIKAMH ITO3HABATEILHOM, y4eOHO-UCCIICIOBATEILCKOM M MMPOCKTHOM JeITeILHOCTH;
YMETh CaMOCTOSITEIHHO OCYIIECTBISATh TTOUCK METO/IOB PEIICHUS MPAaKTHUECKUX 3a/1a4, TPUMEHSITh
pa3IMYHbBIC METOJIbI ITO3HAHUS JUTS H3YICHHS OKPYIKAIOIIET0 MHUPA.

Ilo3nasamenshoie yueono-ungopmayuonnsvle yHugepcaibHle yueonvle 0eiicmeus
OO0yJaromHiics CMOXKET:



=

4.
5

UCKaTh HEOOXOAUMbIE UCTOYHUKH MH(POPMALINY;

CaMOCTOSITENIFHO U OTBETCTBEHHO OCYILECTBIIATH HHPOPMALIMOHHYIO JeSITEIbHOCTD, B TOM YHCIIE
OPHEHTHPOBATHCS B PA3IMYHBIX HCTOUYHHKAX WH(POPMAIIHIH;

KPUTUYECKH OIICHUBATh U UHTEPIPETUPOBATH HH(POPMAIIHIO, ITOJTyYaeMYyI0 U3 Pa3IMUHBIX
HCTOYHHKOB,;

UMETh C(OPMHUPOBAHHBIE HABBIKH PAOOTHI C Pa3IMUYHBIMU TEKCTAMHU;

UCTIONIb30BATh PA3JInYHBIC BU/IBI MOJICIMPOBAHMUS, CO3/IaHMsI COOCTBEHHOM HMH(OpMAIIHH.

Kommynuxamuenule ynueepcaibHble yuedHvle 0elicmeus
OO0yYaroIIMIACsS CMOXKET:

1.

2.
3.
4

5.

BBICTYIIATh MEPE]l ayAUTOPHUECH;
BECTH JINCKYCCHIO, JIMAJIOT, HAXOAUTh IPUEMJICMOE PEIICHUE MPH HATMYUK Pa3HbIX TOYEK 3PCHUS;
NPOJAYKTHBHO OOIIATHCS U B3aUMOJICHCTBOBATh ¢ TApTHEPAMHU 110 COBMECTHOM JCSITEIBHOCTH;
YVUUTBIBATh IMO3HUIIUU APYTOTro (COBMECTHOE IIeNIeNoIaraHiue M IJIaHUPOBAaHUE OOIIUX CIIOCOO0B
paboThI HA OCHOBE IPOTHO3UPOBAHHMS, KOHTPOJIb U KOPPEKIIHUS X0/a U PE3yJbTaTOB COBMECTHOM
JIESATEITLHOCTH),
a¢dheKkTHBHO pa3pemarh KOHPIUKTHL.

IIpenMeTHbIe pe3yabTAThI

Buinycknuk nayuumces:

1. packpbIBaTh Ha MPUMEpPAX POJIb XUMUHU B POPMUPOBAHUU COBPEMEHHON HAyYHOM KapTUHBI MUpa
Y B PAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA, B3AUMOCBS3b MEXKIY XUMUEH U IPYTUMHU
€CTECTBEHHBIMU HAayKaMU;

2. WUTIOCTPUPOBATH HA MPUMEPaX CTAHOBIICHUE U ABOJIOIMIO OPTaHUYECKONH XUMHUH KaK HayKH Ha
Pa3IMYHBIX UCTOPUUYECKUX dTaIax €€ pa3BUTHUS;

3. yCTaHaBIMBATh MPUIHHHO-CIICACTBCHHBIC CBSI3H MEXKITY CTPOCHHEM aTOMOB XUMHYECKHX
3JIEMEHTOB ¥ EPUOJUYECKUM U3MEHEHUEM CBOMCTB XUMUYECKHUX JIEMEHTOB M UX COCITMHEHUI B
COOTBETCTBUU C IOJIO)KEHUEM XUMUYECKUX 3JIEMEHTOB B IIEPUOJANYECKON CUCTEME;

4. aHaMU3UPOBATh COCTAB, CTPOCHUE M CBOMCTBA BEIIECTB, IPUMEHSS MTOJIOKEHHS] OCHOBHBIX
XUMHUYECKHUX TEOPHIl: XUMUYECKOIO CTPOEHUS Oprannyeckux coeaunenuid A. M. byrneposa,
CTPOEHHUSI ATOMa, XUMUYECKOM CBSI3H, SJEKTPOJIUTUUECKON JUCCOLMAIIMN KUCIOT U OCHOBAHUM;
yCTaHaBJIUBATh
MPUYMHHO-CJIEACTBEHHBIE CBSI3M MEK]ly CBOMCTBAMHU BEILIECTBA U €M0 COCTABOM U CTPOCHHUEM,;

5. TNpUMEHSATH NpaBUjIa CHCTEMaTUUYECKON MEXTYHAPOAHON HOMEHKJIATYphl KaK CpeAcTBa
pa3ianyeHus U UACHTU(UKALIUY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

6. COCTaBJIATH MOJICKYJISIPHBIE H CTPYKTYPHBIE (POPMYJTBI HEOPTaHUYECKUX U OPTaHUICCKUX
BEIIIECTB KaK HocUTesel nH(opMalru 0 CTPOCHUH BEIIeCTBAa, €ro CBOMCTBAX U MPUHAICKHOCTH
K ONPEIENEHHOMY KJIACCY COCIMHEHUI;

7. OOBSICHATH MPUPOAY U CIIOCOOBI 00pa30BaHUS XUMUYECKOU CBSI3M — KOBAJICHTHOM (MTOJIIPHOM,
HETOJISIPHOMN ), HOHHOW, METAJUTMYECKON, BOAOPOTHON — C LETBIO OMPEIeICHUS XUMUYECKON
AKTUBHOCTH BEIIECTB;

8. xapakTepn3oBaTh (YM3HUECKUE CBOMCTBA HEOPTAHNYCCKUX M OPTaHUICCKUX BEIICCTB U
yCTaHABIMBATh 3aBUCUMOCTH (PM3NYECKUX CBOICTB BEIIECTB OT TUIA KPUCTATIINYECKOM
peLIETKY;

9. xapakTepu30oBaTh 3aKOHOMEPHOCTH B U3MEHEHUU XUMUYECKUX CBOWCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTMHEHHM, BHICIITUX OKCHJIOB U THAPOKCHJIOB;

10. mpuBOAUTH IPUMEPHI XUMUUYECKUX PEAKIIUN, PACKPHIBAIOIINX XapaKTEPHBIE XUMUYECKUE
CBOMCTBA HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB N3yYEHHBIX KJIACCOB, C LEIBI0 UX
uaeHTU(GHUKAIIN U 00bICHEHUS 001aCTH TPUMEHEHUS;

11. onpenensTh MEXaHU3M PEAKIIMU B 3aBUCUMOCTH OT YCJIOBHH €€ MPOBEJACHUS U TPOTHO3UPOBATH
BO3MOKHOCTh TPOTEKAHUSI XMMHUUECKUX PEAKIMil HA OCHOBE TUIA XUMUYECKOH CBSI3H U
AKTUBHOCTH PEareHTOB;

12. ycraHaBnIMBaTh 3aBUCUMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX COSTMHEHUHN OT
XapakTepa B3aMMHOTO BIMSIHUS aTOMOB B MOJIEKYJIaX C LIEJIbIO POTHO3UPOBAHUS IPOAYKTOB
peakiny;



13. ycTaHaBnmuBaTh 3aBUCUMOCTh CKOPOCTH XMMHUECKOW PEAKIIMU M CMEIIEHUS] XUMHUECKOTO
pPaBHOBECHSI OT PA3IMYHBIX (DAKTOPOB C LEINBIO ONPEICIICHUS ONTUMAIbHBIX YCIOBUM MPOTEKAHUS
XUMHYECKHX IPOLIECCOB;

14. ycraHaBnuMBaTh TEHETUYECKYIO CBSI3b MEX]Y KJIACCAMU HEOPTAHUYECKUX U OPraHUYECKUX
BEILIECTB JUIs1 0O0CHOBAHUS NPUHIUITNAIBHONW BO3MOXKHOCTH MOJyYEHHUs] HEOPTaHUUECKUX U
OpPraHUYeCKHUX COCIMHEHHUN 3aJJaHHOTO COCTAaBA M CTPOCHHUS;

15. nonOupats peareHTsl, yCI0BUS U ONPEAEIATh IPOAYKThI PEAKLUi, T03BOJIAIOLINX pPealn30BaTh
71ab0paTOPHBIE U MTPOMBIIIIICHHBIE CIIOCOOBI MOTYYSHHS BAXKHEUIITNX HEOPTAaHUUECKUX U
OpPraHUYECKUX BEIECTB;

16. ompenenates XapakTep cpelbl B pe3ysbTaTe TUAPOIN3a HEOPraHUIECKUX U OPTaHUIEeCKUX
BEILIECTB U IPUBOAUTH IIPUMEPBI T'MIPOJIN3a BEIIECTB B [IOBCEITHEBHON )KU3HU YEJIOBEKA,
OMOJIOTMYECKUX OOMEHHBIX nponeccax v MPOMBINIJICHHOCTH,

17. npuBOANTH NPUMEPB! OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI B IPUPOJIE,
MPOU3BOACTBCHHBIX MMPOLCCCAX U KUSHCACATCIbHOCTH OPraHu3MOB;

18. 0060CHOBBIBaTh MPAKTUYECKOE UCIIOIb30BAaHUE HEOPTaHUUECKUX U OPraHUYECKHX BEIECTB U UX
peaxiuii B IPOMBIIUICHHOCTH U OBITY;

19. BBINONHATE XUMHUYECKUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO U MOJIYyYEHUIO HEOPIraHUYECKUX U
OpTraHU4YCCKUX BCIICCTB, OTHOCAIINXCA K pa3JIMYHbIM KJIaCCaM COC,HI/IHGHI/Iﬁ, B COOTBCTCTBHHU C
IpaBUIaMy U IpuéMaMu 0e30macHOi paboThl ¢ XUMUYECKUMU BELIECTBAMU U JJAOOPaTOPHBIM
000pyI0BaHUEM;

20. mpoBOIUTH pacy€Thl HA OCHOBE XMMHMUYECKUX (POPMYII U YpaBHEHUH peakluil: HaX0XIeHHEe
MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUYECKOTO BEIIECTBA O €T0 IMJIOTHOCTH M MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJALIMX B €0 COCTaB, WM IO MIPOAYKTaM CrOPaHUs; pacu€Thl MAaCCOBOM J0IH
(Macchl) XMMHUYECKOIO COETMHEHUS B CMECH; pacuéThbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTOB PEAKIIUHU, €CIH OJIHO U3 BELIECTB AAHO B U30BITKE (MMEET IPUMECH); pacu&Thl
MacCOBOW MM 00BEMHOM JOJIH BBIX0/1a TIPOYKTA PEAKIIUU OT TEOPETHUECKH BO3ZMOXKHOTO;
pacy€Thl TEII0BOro 3 eKra peakiu; pacyéTbl 0ObEMHBIX OTHOILIEHHUH Ia30B IPU XUMUYECKUX
peaxmusx; pacu€Tsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJHO U3
BEILIECTB JIaHO B BUJI€ PACTBOpA C ONpe/IeIEHHON MacCOBOM J0J1el paCTBOPEHHOTO BEILIECTBA;

21. ucronab30BaTh MCTOJbI HAYYHOI'O TO3HAHUS — aHAJIM3, CUHTC3, MOJACINPOBAHUC XUMHNYCCKUX
IPOLIECCOB U ABJICHUN — MPH peIIeHUH y4eOHO- UCCIIeI0BATEIbCKUX 3ajiay 110 U3yYEHHUIO
CBOWCTB, CITOCOOOB TOTYYEHUS M PAcIiO3HABaHHU OPTaHUYECKUX BEIECTB; - BIAJECTh IPaBUIAMU
6e301acHOro 00palleHus ¢ eAKMMH, TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMU
OBITOBOM XUMHHU; - OCYHICCTBJIATH TOUCK XUMHUYECKOH HHq)OpMaHHI/I 110 Ha3BaHUAM,
UICHTU(PHUKATOPaM, CTPYKTYPHBIM (pOpPMYJIaM BEIIECTB;

22. KpUTUYECKH OIIEHUBATh U HHTEPIIPETUPOBATH XUMHUECKYIO HH(POPMAITUIO, COJICPIKAIIYIOCS B
COOOLIEHUSAX CPesICTB MaccoBOM MH(popMaIy, pecypcax MHTepHeTa, HayYHO-TIOMYJISPHBIX
CTaTbiAX, C TOYKU 3pCHUA GCTCCTBGHHO-HayIIHOfI KOPPEKTHOCTHU B LHEIAX BBIABICHHUA OIIMOOYHBIX
cyXxeHuil 1 GopMUpOBaHUS COOCTBEHHOM MO3UIINH;

23. ycTaHaBIIMBATh B3aUMOCBSI3H MEXIY (haKTaMH U TEOpUEH, TPHYMHOMN H CIIEJCTBUEM TPH aHAIH3E
poOJEeMHBIX CUTyalluii 1 0O0CHOBAaHMM TPUHUMAEMBbIX PELICHNH Ha OCHOBE XMMHUYECKUX
3HAHH;

24. mpeCTaBIATh MyTH PELIeHUs TT100aJIbHBIX TPO0JIeM, CTOAIINX Hepesl YeT0BEYECTBOM, U
MNEPCICKTUBHLIC HAITPABJICHHUA PA3BUTUA XUMHUYCCKUX TGXHOHOFHﬁ, B TOM YHCJIE TEXHOJIOTHH
COBPEMEHHBIX MaTE€pPHUaJIOB C pa3IMYHON (PYHKIMOHATBHOCTHIO, BO30OHOBIISIEMbIX HCTOYHUKOB
CBIpBS, IEPepadOTKU M YTHIIM3AIMH TPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

Buinycknuk noyuum 603M0MCHOCHb HAYYUMbCA:

1. ¢dopmynupoBaTh 1eTb UCCIEAOBAHUS, BBIIBUTATh U MPOBEPATH SIKCIIEPUMEHTAIBHO TMIIOTE3bI O
XMMHUYECKHX CBOMCTBAX BEILIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYIATh B
XUMHYCCKUEC PCAKIIUHN, O XapaKTEPE U NPOAYKTAX PA3JIMYHBIX XUMHUYCCKHUX peaKum‘/'I;

2. CaMOCTOSTENIbHO IUTAHUPOBATh U IPOBOJUTH XMMUYECKHE IKCIIEPUMEHTHI C COOJIOZICHUEM TTPaBUII
0e30macHoOl paboThI ¢ BelleCTBAMH U J1a00paTOPHBIM 000PYIOBaHHUEM;

3. HHTEpPIpPETUPOBATh JaHHbBIE O COCTABE M CTPOCHUH BEIIECTB, MOJyYEHHBIE C TOMOIIBIO COBPEMEHHBIX
(1)I/ISI/IKO-XI/IMI/I'—IeCKHX METOOAO0B,



4. omnuChHIBaTh COCTOSIHHUE 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUUYECKHUX
MPEJICTABICHUI SIS OOBSICHEHUS PE3yIbTaTOB CIIEKTPAIILHOTO aHAIN3a BEIIECTB;

5. XapakTepu30BaTh POJIb a30TOCOAEPKAIIMX T€TEPOLUKINYECKIX COCTUHEHNHN U HYKIEMHOBBIX
KHUCIIOT KaK BaXKHEUITNX OMOJIOTMYECKH aKTUBHBIX BEIIECTB;

6. MmporHo3upoBaTh BOZMOXKHOCTH MPOTEKAHUS OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEaKLIUH,
JeXKaIIUX B OCHOBE IPUPOJAHBIX U IPOU3BOICTBEHHBIX IIPOLIECCOB.

Conep:xxanue y4e0HOro nmpeamMera XuMus

10 knacce (yriy0JeHHbI YPOBEHD)

Pa3nes 1. BBegenue B kKypc oprannyeckoid xumun. CTpoeHue u Kiaaccu(PuKanus OpraHudecKux
COeJMHEHU U peaKuil.

[Ipenmer oprannueckoit xumMuu. OCOOEHHOCTH CTPOEHHUS U CBOMCTB OPraHMYECKUX COETUHEHUM.
3Ha4YeHue U POJIb OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK M B XKH3HH oOmiecTBa. KpaTkuit
OUYEPK UCTOPUH PA3BUTHS OPraHUYECKON XUMHUU.

IIpennocelaku co3gaHus TEOPUU CTPOEHUS: TEOPUS PAJUKAIOB U TEOpHsl TUIOB, padboTsl A. Kekyre, 3.
®pankinanga u A.M. bytnepoBa, che3 Bpauel u ecrectBoucnbitarenei B r. [lneliepe. OcHOBHBIE
HOJIOKEHUS TEOPUU CTPOEHUS OpraHuyeckux coeauHenuii A.M. byrnepoBa. Xumuueckoe CTpoeHUE U
CBOICTBa opraHn4eckux BemiecTs. M3oMepus Ha mpumepe H-OyTaHa U u300yTaHa.

CrpoeHue aToMa yriiepojia. IeKTPOHHOE 001aK0 U OpOUTAITh, X (DOPMEIL: S-  p-OpOHUTAIIH.
DJEKTPOHHBIE U 3JIEKTPOHHO-Tpadudeckue GopMyIIbl aTOMa yriiepoja B HOPMAIBHOM U BO30YKICHHOM
cocTosHusAX. KoBajleHTHast 1 XUMHUECKasi CBsI3b M €€ Pa3HOBUIHOCTHU: curma u . O6pa3zoBaHue MOJIEKYI
H2, CI2, N2, HCI, H20, NH3, CH4, C2H4, C2H2. BonopoaHas cBs3b. OOpa3oBaHHE HOHOB aMMOHUS 1
ruJipokcoHus. CpaBHeHHE OOMEHHOIO U IOHOPHO-aKLIEITOPHOI'0 MEXaHU3MOB 00pa30BaHMsI KOBaJIEHTHON
CBSI3U.

[TepBoe BasieHTHOE COCTOSIHUE — SP3 -THOPUAN3ALUS — HA IPUMEPE MOJIEKYJIbI METaHA M IPYTUX
aJIKkaHOB. BTopoe BajeHTHOE COCTOSIHNE — SP2 -THOpUAN3aLUs — Ha IPUMEPE MOJICKYJIbI ATUJIeHa. TpeTbe
BAJICHTHOE COCTOSTHUE — SP-TUOpUIN3aIHs — Ha TIPUMEPE MOJICKYIIbI alleTHIIeHa. | eoMeTpust MOJIEKYJ 3TUX
BEILIECTB U XapaKTEepUCTHKA BUJIOB KOBAJIEHTHOM CBsI3U B HUX. Mojens ['miecnu a1 00bscHEHUS
B3aMMHOI0 OTTAJIKMBAHUS THOPUAHBIX OpOUTANIeH U UX PACIIONOKEHHSI B IPOCTPAHCTBE C MUHUMYMOM
JHEPTUU.

Krnaccugukanys opraHMuecKux COeMHEHUH 10 CTPOECHHUIO YTIIEPOJAHOIO CKeJleTa: alluKINYecKue
(anmkaHbl, aJIKEHbl, AIKUHBI, aJIKaIUEHBI), KapOOIMKINYecKHEe (IIUKI0aTIKaHbl U apEHbl) U
rerepounknnueckue. Knaccuduxamus opraHndeckux coelMHeHuH Mo (yHKIMOHAIBHBIM IPYMIaM: CIIUPTHI,
(eHobI, MPOCThIE 3(DUPBI, ATbJIETU/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOXKHBIE F(UPHI.

Tpusnaneuele Ha3BaHus BemiecTB. Homenknarypa panuonannas u MIOITAK (IUPAC). [Ipuaiumns!
oOpa3oBaHus Ha3BaHU# oprannueckux coeaunenuit no MIOITAK: 3amenienus, pojloHa4aaIbHON CTPYKTYpHI,
CTapUIMHCTBA XapaKTEPUCTUUYECKUX IPYIIIL.

CtpyKTypHast U30MEpHs U €€ BUJIbI: U30MEPHS KyTIEPOAHOTO CKEIETA», U30MEPHS TOJI0KEHUS
(kpaTHOM CBsI3U ¥ (PYHKIIMOHAIBHOMN TPYIIIbI), MEXKIaccoBas uzomepus. [IpocTpaHncTBeHHas n3o0Mepust U ee
BU/JIbl: FEOMETpHUUECKas U oNTHYecKas. buomornyeckoe 3HaueHUE oNTUYECKOr nzomepun. OTpaxeHue
0COOEHHOCTEH CTPOSHUS MOJIEKYJI T€OMETPUYECKUX M ONTUYECKHX H30MEPOB B UX HA3BaHMSX.

[TonsTre 0 peakuusax 3aMelleHus. ['anoreHupoBanue alkaHOB U apEHOB, LIEJIOYHON THIPOIN3
rajioreHankaHoB. [IoHsATHE 0 peakuMsIX npUcoeNnHEHUs. [ napupoBanue, THIporaJlor€HIPOBaHUE,
rajioreHrpoBanue. Peakuuu nonumepusanuy v noJukoHAeHcauuu. [loHaTue o peakiusax oTIerIeHUs
(amumuHMpoBaHus). JleruapupoBanue aakaHoB. [leruaparanus coupToB. JleruipoxiopupoBaHue Ha
npuMepe rajoreHajqkaHoB. [loHATHE 0 KpEKMHTe aIkaHOB U JICTIOJIMMEpH3aIH oIuMepoB. Peakiyu
HU30MEpU3AIIIH.

['oMoaUTHYECKHIA U TeTepOTUTUYECKHI pa3phlB KOBAJTEHTHONW XUMUYECKOM CBSA3M; 00pa3oBaHue
KOBQJICHTHOH CBSI3H 110 IOHOPHO-aKLENTOPHOMY MexaHu3My. [loHsTre o Hykineoduse u sneKkTpoduie.
Knaccudukanus peakuuii no Tuny pearupyoumx 4acTuil (Hykiaeo(uiIbHbIE U 3JIEKTPOPHIbHBIC) U



MMPUHIUITY U3SMCHCHUA COCTaBa MOJICKYJIbI. B3anMHOe BiIMsIHHE aTOMOB B MOJICKYJIaX OPTaHUYCCKUX
BemecTB. UHIYKTUBHBINA U Me30MepHBIi 3¢ dekThl. [IpaBuino MapkoBHHKOBA.

Pa3zgea 2. YrieBoaopoasbl

Auaxanbl. ['oMonoruueckuit psa u obmas popmyna ankHoB. CTpOSHUE MOJIEKYJIBI METaHa U IPYTHX
ankaHoB. M3oMmepust ankaHoB. du3nueckue cBOiCTBa ajakaHOB. AnKkaHbl B mpupoje. [IpoMbliieHHbIE
CHOCOOBI OJTYYCHHUS: KPEKHHT alIKaHOB, (hpaKIMOHHAs nieperonka Hedru. JlabopatopHsie criocoOsl
IOJIy4EHUs aJIKaHOB: cUHTe3 Broplia, nexapOokcuInpoBaHue cojeil KapOOHOBBIX KUCIIOT, THIPOJIN3 KapOua
amoMuHus. Peakuuy 3amenienus. ['opeHue alnkaHoB B pa3IMUHbIX YCIOBUAX. TepMUYECKOe pa3ioKeHue
asikaHoB. M3omepu3anus ankaHoB. [IpumeHeHne ankaHoB. MexaHU3M peakiy paJuKalbHOrO 3aMelIeHus,
ero craauu. [IpakTHueckoe UCoIb30BaHUE 3HAHUHM 0 MeXaHH3Me (CBOOOTHOpAINKAIHLHOM) PEaKIui B
NpaBUJIaX TEXHUKH O€30MaCHOCTH B OBITY M Ha TIPOU3BOJICTBE.

AJikenbl. ['omonorndeckuii psaa u oduias Gopmyna aakeHoB. CTpoeHHE MOJIEKYIIbI 3TUIICHA U JPYTUX
JIKeHOB. MI30Mepust alkeHOB: CTPYKTYpHAs U MPOCTpaHCTBeHHAs. HoMeHKIaTypa u pu3ndeckue CBOicTBa
aJIkeHOB. [loryueHne STUIEHOBBIX YIII€BOJOPOOB U3 AJIKAHOB, raJIoreHaIKaHOB, cIUpTOB. Ilonspu3zarus p-
CBSI3W B MOJICKYJIaX aJIKEHOB Ha mpuMmepe nporneHa. [lonstue o6 unayktuBHoM (+1) apdexre Ha mpumepe
MOJIEKYJIbl IporeHa. Peakuuu npucoeanHenus (rajJoreHupoBaHue, FMAporajJoreHipoBaHue, TuapaTamus,
rupupoBanue). Peakiuy okuciaeHus 1 NoJMMepHU3alii allkeHoB. [IpruMeHeHne ankeHoB Ha OCHOBE UX
CBOWCTB. MeXaHn3M peaklnu IeKTPOPHILHOTO MPUCOSAMHEHUS K amkeHaM. OKUCIIeHNE alKeHOB B
«MSITKHX» U GKECTKHX» YCIIOBHUSX.

Auaxunbl. ['omonoruueckuii psa ankunoB. O6mas popmyna. CTpoeHrne MOJIEKYIbI aleTHIIeHa U
Jpyrux ankuHoB. M3omepus ankuHoB. HoMeHKIaTypa aleTuineHoBbIX yrieBoaopoaoB. [lonyuenue
QJIKMHOB: METAHOBBIHM U KapOuaHbIH criocoObl. du3nueckue cBOcTBa alKUHOB. Peakiiuu nprcoenHeHMs:
rajJJoreHMpoOBaHue, rUIporajJoreHupoBanue, ruaparamnus (peakuus Kyueposa), ruapupoBaHue.
Tpumepusanus aneruiieHa B 0eH30i1. Okucienue ankuHoB. OcoOble CBOMCTBA TEPMUHAJIBHBIX AJTKUHOB.
[IprMeHeHne anKUHOB.

Aaxkaauenbl. O0mas Gopmyna ankaaueHoB. CtpoeHue Mosiekys. M3omepus 1 HoMeHKIIaTypa
asikagueHoB. dusnyeckue cBoiicTBa. B3anMHoOe pacioyioskeHue p-cBsi3eil B MOJIEKyJ1aX aJIkaJUeHOB:
KyMYJIMPOBAaHHOE, COIPSKEHHOE, N30JIMpoBaHHOE. OCOOEHHOCTH CTPOCHUS CONPSYKEHHBIX AJIKaIUEHOB, UX
HOJy4eHue. AHAJIOTUs B XUMHUYECKUX CBOIMCTBAX alKEHOB U ajKaaueHoB. [lonmumepusanus aakaaueHoB.
Harypanbublii 1 cuHTeTHUECKHM Kayuyku. Bynkanuzauus kayuyka. Pesuna. Pabotel C. B. JIeOeznena.
Oco0eHHOCTH peakIiil MPUCOETUHEHHS K aJIKaIU€HAM C CONPSKEHHBIMU P-CBSI3SIMH.

Hukaoankanbl. ['omonoruueckuii pan u odmas Gopmyna nukinoankanoB. Hanpsixenue mukia B C3H6,
C4H8 u C5H10, xondopmanuu C6H12. M3omepus mukiioankaHoB (YrJIepoaHOTO CKeleTa, Uc-, TpaHc-,
MesxkiaccoBas). [lomydenne n xumuueckre CBOMCTBa IIMKJIOATKAHOB: TOPEHUE, pa3IoKeHue, paluKaibHOe
3amMerienue, nzomepusaius. OcoOble CBONCTBA LUKJIONPONaHa, IIUKI00yTaHa.

Apenbl. beH3oun kak npencraBurens apeHoB. CTpoeHue MoJieKyibl 6eH3ona. ConpsikeHue p-cBsizelt.
N3oMepust 1 HOMEHKIIaTypa apeHoB, UX noyyueHue. ['omomnoru Oenzona. Bausaue O0koBoii Lienu Ha
3EKTPOHHYIO MJIOTHOCTh CONPSIKEHHOT0 p-00i1aKa B MOJIEKYyJIaX TOMOJIOT0OB O€H301a Ha IPUMEpE TOIyoJIa.
XuMuyeckue cBoiicTBa OeH3oia. Peakiiuu 3amenienys ¢ yyacTieM OeH30J1a: raJIorTeHHPOBaHNE, HUTPOBaHHE
u ankuirpoBanue. [IpumeHenne 6eH3oma 1 ero romMosioros. PagukansHoe XJI0pupoBaHue OeH301a.
VYciioBus IPOBEICHUS PEAKLINU PAAUKAILHOTO XJIOpHpOBaHus OeH3ouna. Karanurudyeckoe ruipupoBaHue
OeH301a. MexaHu3M peakiui JeKTPOPUIBHOTO 3aMEIleHHs: TaJIOTeHUPOBaHNS U HUTPOBaHUs OeH307a U
ero romosioro. CpaBHeHHE PEaKLIMOHHOM clTOCOOHOCTH O€H30J1a M TOJYO0JIa B pEaKIUsIX 3aMeIeHUsl.
OpueHTupyroiee AeHCTBUE METHIIBHOM TPYMIIBI B PEAKIIUAX 3aMENICHUS C y4acTHEM Toryosna. OpueHTaHThI
[ u Il pona B peakuusix 3aMelIeHusl ¢ yuacTueM apeHoB. Peakiiuu no 60KoBoil 1ienu ankuiaOeH3010B.

IIpupoaHble HCTOYHMKH YrJieBoa0poaoB. HedTh u ee nmpombinuienHas nepepadoTtka. OpakuroHHast
NEPErOHKA, TEPMUUECKUN U KaTaIUTUUECKUN KpeKUHT. [IprupoaHbIil ra3, ero coctaB U MPaKTUYECKOE
ucnoiap3oBanue. Kamennsiii yroias. KokcoBanue kameHHoro yriid. ITpoucxoxaenne npupoaHbIxX
UCTOYHUKOB YIIIEBOOPO0B. PuopMUHT, aJKuIMpoBaHUE U apoMaTU3alusl HeQTenpo yKTOB.
DKOJIOTUYECKHE aCIIEKThI 100bIYH, EPEPaOOTKU U UCIOIB30BAHUS MOJIE3HBIX UCKOMAEMBbIX.



Paznen 3. Kuciopoacoaep:xamnue opranniecKue BelecTsa

Cnuprel. CocraB 1 kiaccudukanus cnupToB. M3omepus ciupToB (MOI0KEHUE THAPOKCUIIBHBIX
IpyIIl, MEXKJIACCOBasl, yIIIepogHOro ckenera). duznueckue cBOMCTBAa CIUPTOB, UX MOIy4YEHHE.
MesxmonekymspHas BoAOopoHast cBA3b. OCOOEHHOCTHU 3JIEKTPOHHOI'O CTPOEHUS MOJIEKYJI CIIUPTOB.
XUMHYECKUE CBOMCTBA CHUPTOB, 00YCIOBICHHBIC HAIMYMEM B MOJIEKYJIAaX TUAPOKCHIIBHBIX TPYIIIL:
o0pa3oBaHME AJIKOTOJISITOB, B3aUMO/IEUCTBHE C raJOr€HOBOAOPOIaMH, MEKMOJIEKYJIISIpHAs U
BHYTPUMOJIEKYJISIpHAS ACTUAPATALs, dSTepUPUKAINS, OKUCICHHE U IETHAPUPOBAHIE CITUPTOB.
Oco6eHHOCTH CBOMCTB MHOTOaTOMHBIX CIMPTOB. KauecTBeHHas peaklus HA MHOTOATOMHBIE CIIUPTBHI.
Baxueiimue npeacraButenu cnupToB. PU3n0a0ruueckoe AeHCTBUE METaHOIA U ATaHOJIa. AJIKOTOJIM3M, €ro
nocienctsus. I[lpopunaktuka ankoroausma.

®@enoJibl. DeHon, ero Gu3nUecKre CBOMCTBA U MoyuyeHue. XUMUYECKUE CBOMCTBA (heHOoJIa KaKk
¢ynkuus ero crpoenus. Kucinornsle cBoiicTBa. B3aumHoe BIMsiHIE aTOMOB U TPYIIT B MOJIEKYJIAaX
OpraHMYecKHX BelecTB Ha npumepe (enona. [lonmukonnencanus ¢peHona ¢ GopMaibIeruIoM.
KauectBennas peakuust Ha ¢enon. [Ipumenenue genona. Knaccupukanus penonoB. CpaBHEHHE KHCIOTHBIX
CBOWCTB BEILIECTB, COJACPKAIUX I'MIPOKCUIBHYIO IPYIIIY: BOJbI, OJHO- U MHOI'OATOMHBIX CIIUPTOB, (heHOIa.
OnexTpoduibHOE 3aMellieHHe B OeH30JIbHOM Kouiblie. [IpruMenenne mpon3BoiHbIX (GeHoa.

AJberuabl 1 KeToHbl. CTPOEHUE MOJIEKYJT AJIbJIETUA0B U KETOHOB, X U30MEPUs U HOMEHKJIATypa.
Oco0eHHOCTH CTPOEHUS KapOOHMIIbHOM Tpymbl. U3nuecKue cBoiicTBa (hopMalbIeTHIa U €r0 TOMOJIOTOB.
OTnenbHbIE TPEICTABUTENN AJIBJCTHAOB M KETOHOB. XUMUYECKHE CBOWCTBA aJIbICTH/IOB, 00YCIOBICHHBIE
HaJIMYUEM B MOJIEKYJIe KapOOHMIBHOM TPYIIIbI aTOMOB (THJIPUPOBAHUE, OKUCIEHUE aMMUAYHBIMU
pacTBopamu okcuja cepedpa u rugpokcuaa meau (I1I)). Kauectsennsle peakuiuu Ha anpaeru/sl. Peakuus
HOJMKOHJeHcauu popmanpaeruaa ¢ peronom. OCOOEHHOCTH CTPOCHUS M XUMUYECKHX CBOWCTB KETOHOB.
HyxneodunpHoe npucoeauHenue K KapOOHMIBHBIM coeinHeHusM. [TprucoequHenne nManoBoaopoa u
rusipocyibdura Hatpusi. CriocoObl nosyueHus. B3auMHoe BiavsiHME aTOMOB B MoJleKyJiax. ['anorenupoBanue
aJbJIETU/I0B U KETOHOB 110 MOHHOMY MEXaHU3My Ha cBeTy. KauecTBeHHas peakiys Ha METUIIKETOHBI.

Kap6onoBbie kucoTbl. CTpoeHUE MOJIEKYI KapOOHOBBIX KUCIIOT U KAPOOKCUIILHOW IPYIIbIL.
Knaccudukanus n HoMEHKIaTypa KapOOHOBBIX KHCIOT. PU3ndecKre CBOWCTBA KApOOHOBBIX KHCIOT U UX
3aBHCUMOCTB OT cTpoeHUs MoJieKyJl. CriocoObl nonydyenus. KapOoHOBBIE KUCIIOTHI B TPUPO/IE.
Buonornyeckas posb kKapOOHOBBIX KUCIOT. OOLIe CBOWCTBA HEOPIraHUYECKUX U OPraHUYECKUX KUCIIOT
(B3aMMOIEHCTBHE C METalIaMH, OKCHJIaMH METaJIIOB, OCHOBAaHUSIMHU, COJISIMM). BiinsiHue yrieBogopoaHoro
paaMKana Ha cuily KapOOHOBOM KUCIOTHL. Peakuius stepudukanyy, ycaoBus ee NpoBeaeHusl. XUMHUECKHE
CBOMCTBA HETpeAebHBIX KapOOHOBHIX 210 KUCIOT, 00YCIIOBIIEHHbBIE HAIMYUEM P-CBSI3H B MOJIEKYJIE.
Peakuuu 31exTpouiIbHOrO 3aMeIeH sl ¢ yuacTueM O€H30MHOM KUCIIOTHI.

Caoxuble 3¢upsbl. CTpoeHue cioxHbIX 3¢upos. M3omepust ca0KHBIX 3PUPOB (YIIEpOJHOrO CKeeTa U
MesxkiaccoBasi). Homenkmnarypa cioxxHbIX 3¢pupoB. OOpaTUMOCTh peakiy dTepUPUKALMU, THAPOIU3
CJIO’KHBIX 3(pupoB. PaBHOBecHE peakiuy dTeprupUKauyl — TUAPOIN3a; GaKTOPbI, BIUSIOIINE HA HETO.
Penienune pacueTHbIX 3aJa4 Ha ONpeIeeHNE BBIXOAA MPOAYKTa peakiuu (B %) OT TEOPETHYECKU
BO3MO>KHOT'0, YCTaHOBJIEHHE (POPMYJIbI U CTPOEHUS BEIIECTBA MO MPOYKTaM €ro CropaHus (Uiau
ruaponuza). JKupsel. XKupbl kak ciaoxHble 23GUpbI TIULEpUHA U KapOOHOBBIX KHCIOT. COCTaB M CTPOEHUE
xupoB. Homenknatypa u knaccudukanus xxupos. Macna. )Kupsel B ipupose. buonornueckue GpyHKIun
xH1poB. CBolcTBa kHpoB. OMBUIEHUE KUPOB, NoJTydyeHHe Mbl1a. OObICHEHHE MOIOIIUX CBOMCTB MbLIA.
I'mapupoBanue xunkux xupoB. Maprapus. [lousarue o CMC. O6bsicHeHre MoromuXx cBoicTB Mbita 1 CMC
(B cpaBHEHUN).

Pa3nen 4. A3oTconeprkaiue opranuyeckue BeliecTBa

Amunbl. CoctaB u cTpoeHue amMmuHoB. Kiaccudukanus, n3omepus 1 HOMEHKJIaTypa aMUHOB.
AmndaTtndeckre aMuHbl. AHWIMH. [ToyueHne aMMHOB: aJKWIMPOBaHHE aMMHUAKa, BOCCTAHOBJICHHE
HUTPOCOEIUHEHUM (peakius 3uHnHa). Pu3nyeckue CBOWCTBa aMUHOB. XMMUYECKUE CBOWCTBA AMUHOB!
B3aMMOJEICTBHE C BOAOM U KUCIOTaMH. ['OMosIornueckuii psii apoMaTHYECKUX aMUHOB. AJIKUIMPOBaHUE U
alMJIMpoBaHKe aMUHOB. B3anMHOe BIUsSHIE aTOMOB B MOJIEKYJIaX Ha MpUMeEpe aMMHUaKa, anu(aTuyeckux u
apOMaTHYECKNX aMUHOB. [I[puMeHeHne aMHHOB.



AMHHOKHUCJIOTHI U 0esku. COCTaB ¥ CTPOEHUE MOJIEKYJI aMUHOKHUCIIOT. I30Mepusi aMMHOKHCIIOT.
JIBOMICTBEHHOCTb KHCJIIOTHO-OCHOBHBIX CBOMCTB AMMHOKHCIIOT U €€ IPUYMHEL. B3aumonencreue
aMHHOKHUCIIOT ¢ OCHOBAaHUAMU. B3auMoneicTBre aMUHOKUCIIOT ¢ KUCJIOTaMHU, 00pa30BaHUE CIIOKHBIX
a¢upoB. OO6pa3zoBaHNE BHYTPUMOJEKYISIPHBIX CoJiel (OMIOJIIpHOTO HOHA). Peakiius moauKoHAeHCAITUN
aMUHOKHCIIOT. CHHTETUYECKHE BOJIOKHA (KaIllpOH, SHAHT U Ap.). buonorudeckas pojib aMUHOKHUCIIOT.
[Ipumenenne amuHokucnoT. benku kak npupoaHele 6rononuMepsl. llentuanas rpymnmna aToMoB U
nentuaHas cBsa3b. llentuapl. benku. [lepBuuHas, BropudHas ¥ TPETUYHAS CTPYKTYPbI O€JIKOB. XUMUYECKHE
CBOMCTBa O€JIKOB: TOpPEHUE, IeHATypalysl, THIPOJIN3, KadueCTBEHHbIE (LIBETHbIC) peaknuu. bruonornyeckue
¢GyHkuuu OenkoB. 3HaueHue OenkoB. YeTBepTUUHAs CTPYKTYpa OEJIKOB Kak arperarusi OeJIKOBbIX U
HeOeNnKoBbIX MoJeKy:. ['mobanbHas npobieMa 0eIKOBOro rojIoJaHusl U IMyTH €€ peLIeHusl.

HyxkJiemHoBbIe KHCa0ThI. OOIIMIA TUIaH CTPOEHUS HYKJIEOTH 10B. [loHATHE 0 MUPUMHUINHOBBIX U
IIyPUHOBBIX OCHOBaHMX. [lepBruyHas, BTopudHas U TpeTU4Has CTpyKTypsl Mosiekyiibl JIHK. bruonornyeckas
pons JIHK u PHK. I'ennast unxenepust u 6uotexuonorus. TpancreHuble (YOpMbI )KUBOTHBIX U PACTCHUH.

Paznea 5. YrieBoanl

Momno-, 1u- 1 nojmcaxapuabl. [IpencraBurenu kaxaoi rpynmnsl. buonorndeckas posis yrieBosioB. Mx
3Ha4YeHHE B KU3HU YelloBeKa U obmiecTBa. MoHocaxapuabl. ['1roko3a, ee ¢pusznueckue cBoiictBa. CtpoeHue
MoJIeKyJbl. PaBHOBECHSI B pacTBOpE IJIFOKO3bl. 3aBUCUMOCTh XUMUYECKUX CBOMCTB INIFOKO3bI OT CTPOEHHUS
MoJieKynbl. B3aumonelicteue ¢ rugpokcuom meau (II) mpu koMHaTHOM Temneparype U HarpeBaHHH,
TepU(UKAINS, PEAKLUs «CepeOPSHOTO 3epKaiay, TuApupoBaHue. Peakin OpoKeHHUs TIFOKO3BI:
CIIUPTOBOTr0, MOJIOUHOKHCIIOTO. [ TI0K03a B ipupoje. buonorunueckas poss riitoko3sl. [lpumenenue
[JIFOKO3bI HA OCHOBE €€ cBOMCTB. DpyKTO3a Kak n3oMep ritoko3bl. CpaBHEHUE CTPOECHUS MOJIEKYI U
XUMHYECKHUX CBOMCTB IIIOKO3bI U (pYKTO3bl. DpyKTO3a B IPUPOJIE U €€ OMOoIornuecKas poJb.
Hucaxapunpl. CTpoeHue qucaxapuioB. BoccranaBiuBarone 1 HEBOCCTaHABIMBAOIINE TUCAXAPH/IbI.
Caxapos3a, 1aKT03a, MaJIbT03a, UX CTPOEHUE U Ouojoruyeckas poiib. ['uaponus aucaxapuaos.
[IpombIiIeHHOE NOJTyYeHHE caxapo3bl U3 IPUPOIHOTro chipbs. [lonucaxapuasl. Kpaxman u nemonosa
(cpaBHHTENIbHAS XapaKTEPUCTUKA: CTPOEHHUE, CBOMCTBA, OroIoruyeckas posib). Gusndeckue CBOMNCTBA
noJincaxapuaoB. XUMHUYECKUE CBOMCTBA noncaxapuaoB. ['uaponu3 nonucaxapuaos. KauecrsenHas
peakius Ha kpaxmai. [lonucaxapuabsl B mpupoje, ux ouonoruyeckas pois. [[puMeHeHue moiarcaxapuaos.
[TonsiTrie 06 MCKYCCTBEHHBIX BOJIOKHAX. B3anmoeiicTBre LETI0N03bl ¢ HEOPTAaHUYECKUMU U KapOOHOBBIMU
KHUCJI0TaMU — 00pa30BaHUE CIOKHBIX 3(PUPOB.

Pa3nes 6. Opranuveckasi Xumusi M 0011ecTBO. buosiornueckn akTuBHbIe COeIMHEHUS

buotexnonorus. [lepuoas! pa3sutus. Tpu HanpaBneHust OMOTEXHOJIOTUH: T€HHAs WHXXEHEPHUs, KJIeTOUHas
UHXXeHepus, Onosornueckas uHxxenepus. MO u TpaHcreHHasi IpoaAyKIus, KIOHUPOBAHUE.

Knaccugukarus nonumepon. MckyccTBeHHble oauMepsl. [losyueHre HCKyCCTBEHHBIX MOJIMMEPOB, Kak
IPOAYKTOB XMMMUYECKON MOAM(PUKALUU NPUPOJHOTO IOJUMEPHOrO ChIpbsi. MCKycCTBEHHBIE BOJIOKHA
(aueTaTHBIN MIENK, BUCKO32a), UX CBOICTBA U IPUMEHEHHE.

Cunretndeckue nonumMepsl. [loayueHne CHHTETHYECKUX OJMMEPOB PEAKIUSAME MMOJTMMEPU3ALUN 1
nogukoHaeHcauuu. CTpyKTypa NOJIMMEPOB: JIMHENHAs, pa3BETBIEHHAs U IPOCTPAHCTBEHHAS.
[TpencTaBUTEIN CHUHTETUYECKUX TNIACTMACC: ITOJIMATUIIEH HU3KOTO U BBICOKOTO JAABJICHUS, TIOJUIIPONWIEH U
NOJUBUHUIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JJaBCaH, HUTPOH U KaIllPOH.

Buramunsl. [Tonstue o Butamunax. Mx kinaccudukanus u o6oznauenre. Hopmsl notpediaenus
BUTaMUHOB. BojjopactBopumeie (Ha npumepe ButamuHa C) U )KupopacTBOpUMbIE (Ha IPUMEpPE BUTAMUHOB
A u D) Butamunsl. [lonstre 06 aBuTaMrnHo3ax, rumep- ¥ runoButaMuuo3ax. [Ipodunakrrka aBUTaMUHO30B.
OTtaenpHBIE MTpeICTaBUTENH BoAopacTBOpuMbIX ButaMuHOB (C, PP, rpynmsr B) u xupopactBopuMbIx
BUTaMHUHOB (A, D, E), ux OGuosnoruueckas pois.

®epMmenThl. [ToHaTue o pepmMeHTax Kak 0 OMOIOTHUECKUX KaTalnu3aTopax OeIKOBON MPUPO/IBI.
3HavyeHue B OMOJIOTHH U PUMEHEHHUE B MpoMblliuieHHoCTH. Knaccudukarus pepmentoB. OcobeHHOCTH
CTPOEHHS U CBOMCTB ()EPMEHTOB: CEIIEKTUBHOCTD M 3(PPEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (hepMeHTa
ot temneparypsl 1 pH cpeasl. OCOOEHHOCTH CTPOEHUSI U CBOICTB B CPAaBHEHUU C HEOPTaHUYECKUMHU
KaTaJIn3aTOPaMH.



T'opmonsl. [ToHsATHE 0 TOPMOHAX KaK OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX, BBIMOIHSIOLINX
SHAOKPUHHYIO PETYIISIIHIO )KU3HEIeATEeIbHOCTH Oprann3MoB. Kiaccudukaiys ropMOHOB: CTEPOU/IBI,
MIPOU3BOHBIE AaMUHOKHCIIOT, MOJIUMIENTHAHBIE U OeJIKOBbIE TOPMOHBI. OT/IEIbHBIE TPEICTABUTENIN
TOPMOHOB: 3CTPAINO, TECTOCTEPOH, UHCYJIMH, aJpEHAJIH.

JlexapcrBa. [IoHATHE 0 JIeKapCcTBaX KaK XUMHUOTEPANEBTUYECKUX IIpenaparax. ['pymisl JekapcTs:
cynb(haMubl (CTPENTONNT), AHTUOMOTUKHY (TICHUIIMIUTHH)., aCIUpHUH. be3onacHbie criocoObl IPUMEHEHUS,
aexkapcTBeHHbIe (hopMbl. KpaTkue ucTopuieckue CBeIeH!sI O BOSHUKHOBEHHH U PA3BUTHH XMMHUOTEPATTUH.
MexaHu3M JIeHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX MPENAapaTOB, CTPOCHUE MOJIEKYJI, IPOrHO3UPOBaHUE
CBOICTB Ha OCHOBE aHAJIN3a XUMUYECKOTO CTPOEHUSI. AHTUOMOTUKH, UX KJIacCU(UKAIIMS 10 CTPOCHHUIO,
TUIY U CHEKTpY AericTBud. Jlucbakrepnos. HapkoTuku, HapKoOMaHUs U ee.

Conep:xanue y4eOHOro npeaMera XuMms
11 knacce (yriy0JeHHbI YPOBEHD)

Pa3nen 1. Ctpoenne atoma. AToM — ci0KHas yactuua. JlokazarenbCTBa CI0KHOCTH CTPOEHHUS aTOMa:
KaTOJHBIC ¥ PEHTTC€HOBCKUE Ty4H, (oT0o3(PeKT, paarnoakTHBHOCT. OTKPHITHE AIIEKTPOHA, TPOTOHA U
HerTpoHa. Mozaenu crpoenns atoma (Tomcona, Pesepdopaa, bopa). Makpomup u mukpomup. KBantoso-
MEXaHUYECKUE MPEACTaBICHUS 0 CTpoeHUH aToMa. CocTosiHUE 3IEKTPOHOB B atoMe. Hyknonsl. Hykmusl.
N306aphl 1 U30TOIIHI.

KBaHTOBO-MEXaHHUYECKHUE MTPEACTABICHHS O MIPUPOJIE IeKTpoHa. [loHsATHE 00 3JEKTPOHHOM OpOUTAIH 1
3eKTpoHHOM obOnake. KBaHTOBBIE UMcTa: riaaBHOE, OpOUTaNbHOE (TOOOYHOE), MATHUTHOE U CIIMHOBOE.
[TpaBuiia 3amoyiHeHUs YHEPTeTUYECKUX YPOBHEH U opOuTanieil snexkrtpoHamu. [IpuHIMI MUHUMYyMa SHEPTUH,
3anpert [laynu, npaBuio Xynna, npaBusio KieukoBckoro. neKTpoHHbIE KOH(PUTYpaIlid aTOMOB U HOHOB.
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHHS aTOMOB XpOMa, MeJiu, cepedpa u Jap.

BaneHnTHbie BO3BMOXHOCTH aTOMOB XUMHUYECKUX AJIEMEHTOB, 00YCIOBICHHBIC PA3TUYHBIMHU (PaKTOPAMH.
CpaBHeHUE MOHATUHN «BAaJCHTHOCTh)» U «CTENEHb OKUCICHUSY.

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux 3ineMeHToB . Y. Menneneesa u
ctpoenue aroma. [Ipennoceiiku otkpeiTus [lepuonuyeckoro 3akona. OTkpsiTHe 3akoHa. [IepBas
dbopmynupoBka [lepunonnueckoro 3akona. Ctpykrypa [lepuoanueckoii cuctemsl 351eMeHTOB. COBpEMEHHBIE
MPEJICTaBICHUS O XUMUYECKOM yieMeHTe. Bropas dopmynupoBka [lepuonnyeckoro 3akoHa.
[lepuoauueckast cucrema u crpoeHue aromMa. U3NUecKHil CMbICI OPSAIKOBOTO HOMEPA 3JIEMEHTa, HOMEPOB
rpynnsl u nepuoaa. [lepuoanueckoe u3MEeHEHHE CBOMCTB 3JIEMEHTOB: pajinyca aroma,
AJIEKTPOOTPUIIATENHHOCTH. [I[pUUMHBI H3MEHEHUST METAUIMUECKIX U HEMETAJUTMYECKUX CBOMCTB 2JIEMEHTOB
B TPYIIAax U Mepruoiax, B TOM YUCIE U B OONBIINX U cBepXOonbinX. OCOOEHHOCTH CTPOSHUS aTOMOB
AaKTUHOMJIOB U JJaHTaHOUJOB. TpeTbs popmynuposka [lepuoanueckoro 3akona. 3nadenue [leproguueckoro
3akoHa u lleproguyeckoit CUCTEMBI ISl pa3BUTHSI HAYKH U TIOHUMAHMSI XUMUAYECKOW KapTHUHBI MUPA.

Pasnen 2. Ctpoenue BemecTBa. JlucnepcHsle cucTeMbl. XUMUYecKas cBsi3b. Equnas nmpupoaa
XUMUYECKOH CBSA3U. [IoHITHE O XUMUYECKOH CBA3HM KaK MPOIECCe B3aMMOJICHCTBHS aTOMOB ¢ 00pa3oBaHUEM
MOJIEKYJI, HOHOB U paauKaioB. Buasl xumudeckoi cBsizu. AMOp(dHbBIE H KPUCTALTUYECKUE BEIIECTBA.
Honnas xumuueckast cBsizb. JumonbpHbI MOMEHT cBsi3u. CBOMCTBA BEMIECTB C HOHHOW KPUCTAJUTMUYECKOM
pemietkoii. KoBanenTHas cBsi3b. MeTO] BalIeHTHBIX CBsi3el B 00pa30BaHUM KOBAJICHTHON CBSI3H.
DIEeKTPOOTPULIATETLHOCTh M Pa3HOBUAHOCTHA KOBAJIEHTHOM CBSI3U 110 ATOMY IIPHU3HAKY: TTOJISIPHAS U
HenoJsipHast. Crioco0 nmepeKkphIBaHUS SJIEKTPOHHBIX OpOUTaleil U kiaccuuKalys KOBaJICHTHBIX CBSI3€H MO
ATOMY MPHU3HAKY: S- U p-CBsi3U. KpaTHOCTH KOBaJEHTHBIX CBsI3eH U UX KJiacCH(UKAIIUS TI0 3TOMY MPU3HAKY:
OJIMHApHasl, TBOMHAS U T. I. MeXaHU3MbI 00pa30BaHUs KOBAJICHTHON CBSI3M: OOMEHHBIN U TOHOPHO-
aKkenTopHbiii. OCHOBHBIE CBOMCTBA KOBAJEHTHOM CBSI3U: HACHIIIAEMOCTh, HAITPABICHHOCTb, TUIOJIbHBIN
MOMEHT. [1oJIIpHOCTH CBSA3M U MOJSAPHOCTHh MOJIEKYIbI. KpucTamimueckoe CTpOeHHE BEMIECTB C 3TUM TUIIOM
CBSI3M, UX (U3MYECKHE CBOMCTBA. MeTayuinyeckas CBsA3b U €e 0COOEHHOCTH. PU3NYeCKue CBOWCTBA
METAIIJIOB KaK ()YHKIUSI METAJUTMUECKOM CBSI3M U METAJUIMYECKON KpUCTANTMYeCKol pemeTku. BogopoaHas
CBSI3b U MEXaHU3M €€ 00pa3oBaHUs. MeXMOJIeKysipHasi U BHYTPUMOJIEKYIISIPHAs BOJOPOIHBIE CBS3H.
Pu3nyecKue CBOKMCTBA BEIIECTB C BOJOPOIHON CBA3bI0. bruonornueckas posib BOZOPOJHOM CBSI3U B
OpraHu3aIu CTPYKTYp OnonosmMepoB. BaH-nep-BaanbcoBo B3auMoeiicTBue. OpueHTAIMOHHOE,



VMHAYKIIMOHHOE U IUCIIEPCUOHHOE B3aUMOJIEHCTBUE MEXKAY MOJIEKYJIaMH. Y CIIOBHOCTb pa3/IeJICHUs BELLECTB
10 TUIIAM CBSI3H, €AMHAS IPUPOA XUMUUECKOH CBSI3H.

I'uOpuanzanus opOuTanel u reomeTpus MoJjieKyi. Teopust THOpUIN3aLKUY U OTTAIKUBAHUS BAJIEHTHBIX
nap. Tunel ruGpuaM3aMy IEKTPOHHBIX OpOUTANIEH M TEOMETPHUS OPraHMYECKHX M HEOPTaHUIECKUX
MOJIEKYJL.

Teopust cTpoeHNs XUMUUECKUX cOeqUHEHHUH. [IpeinochuIKy co3/1aHusl TEOPUM CTPOEHUS XUMHUYECKUX
coeMHEHMI: paboThl npeamecTBeHHUKOB A. M. bytiieposa (K. b. /lroma, @. Benep, I11. @. Xepap, ©. A.
Kexkyne), chesn ectectBoucnbiTatenei B r. nelepe. JInunoctasie kauectBa A. M. bytieposa. OcHOBHBIE
MIOJIOKEHUS TEOPUU XUMUYECKOI'O CTPOCHHSI OPIraHUYECKUX COEUHEHUN U COBPEMEHHOM TEOPUU CTPOECHUSI.
H3omepus B OpraHM4ecKoi 1 HEOPraHM4eCKoM XMMUU. B3auMHOE BIUsSHUE aTOMOB B MOJIEKYJIaX
OpPraHWYECKUX U HEOPraHUYECKUX BELIECTB.

OCHOBHBbIE HANPaBJIECHUsI PA3BUTHS TEOPUU CTPOEHUSI OPraHUYECKUX COEIMHEHUH (3aBUCUMOCTh
CBOICTB BEIIECTB HE TOJILKO OT XUMUYECKOI0, HO U OT UX 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHUS).
WNuaykimoHHslid 1 Me3oMepHBIN 3P dexTsl. CTepeoperysipHoCTh. [{nanekTuueckue OCHOBBI OOLTHOCTH JBYX
BEIIYIIHUX TeOpHid XuMuH. JlnanekTudeckue ocHOBBI 00mHocTH [lepuoanueckoro 3akona JI. 1. Menneneena
U Teopuu cTpoeHust A. M. ByTtiepoa B ctaHoBiIeHHH (paOOThI PEIIECTBEHHUKOB, HAKOIJICHHE (DaKTOB,
y4acTHe B Che3/1aX, pyCCKUIl MEHTAJINTET), peAckazaHuu (HOBbIe aneMeHTsl — Ga, Se, Ge 1 HOBbIE
BEIIIECTBA — M30MEPHI) M Pa3BUTHU (TPH POPMYIUPOBKH).

[Tonumepsl oprannyeckue u Heoprannyeckre. OCHOBHbBIE TOHATUS XUMUHU BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: «MOHOMEDY, «IIOJIUMEPY, KMAKPOMOJIEKYJIa», «CTPYKTYPHOE 3BEHOY, «CTEIECHb
MOJIMMEPU3AIIIY, «MOJIEKYIIsIpHas Maccay. CrocoObl MOTy4YeHHs TOJIMMEPOB: peaKlUy OJTUMEPU3ALNH U
nojsukoHAeHcauuu. CTpoeHue NoJIMMEpPOB: TeoMeTprudeckas popMa MaKpOMOJIEKYII, KPUCTAIIMYHOCTD U
amop(HOCTb, cTepeopeorysipHocTb. [lonumepsl oprannueckue U Heopranudeckue. Kayuyku. [Tnacrmaccsr.
Bonokna. buononumMepsl: 6e1Ku 1 HyKJICMHOBBIE KUCIOTH. Heopranndeckne moauMepsl aTOMHOTO
CTpoeHHUS (aJUIOTPOIHbIE MOIU(DUKAIIMY YTIepoa, KPUCTAIUTMUECKU KPEMHUH, CeJIEH U TeJLTyp
LENOYEYHOI'0 CTPOEHMUSI, TUOKCHUL KPEMHHUS U JIp.) U MOJIEKYJIIPHOTO CTpOEHUs (cepa ImiacTu4eckas 1 ap.).

JucniepcHbie cuctembl. YucTole BemecTBa U cmecu. Knaccudukanys XuMHUUECKUX BEIIECTB MO YUCTOTE.
Cocras cmeceii. PactBopsl. PacTBopuMocTs BemiecTB. Kiaccuduxamus pacTBOpoB B 3aBUCUMOCTH OT
COCTOSTHUSI paCTBOPEHHOTO BEIIECTBa (MOJIEKYISIPHbIE, MOJIEKYJIIPHO-UOHHBIC, HOHHBIE). THIIBI paCTBOPOB
10 CO/IEP>KaHUIO pacTBOpeHHOro BellecTBa. KoHuentpauus pactBopos. [loHsTHE «aucriepcHas cucTeMay.
Knaccudukanus qucrnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOr0 COCTOSIHUS JUCIIEPCUOHHOM cpeibl U
JCTIEPCHOM (pa3bl, a Tarkke Mo pa3Mepy JacTHil. I’ pyOdoaucriepcHbIe CHCTEMBI: SMYIbCHU U CYCIICH3HH.
ToHkoaKCHIEpCHBIE KOJUIOMIHBIE CUCTEMBI: 301U U renu. Dddext Tunnana. Koaryisuus B KOJIOUAHBIX
pactBopax. CHHEpPE3UC B TEIIAX.

Pa3nea 3. Xumnueckne peakuun. Knaccuduxamus XuMu4eckux peakyii B OpraHu4eckon u
Heopranuueckoi xumuu. [ToHATHE 0 XUMUYECKOH peakuy, OTINYHe ee OT aepHoi peakuuu. Pacmennenue
a1ep, TEPMOSTAEPHBIN CUHTE3, SAEPHBIN 0OMEH. AJITOTPONHbBIE U MOIUMOP(HBIE IPEBPAIICHUS BELECTB.
Knaccugukarus peakiuii B HEOPraHM4eCKOM XMMHUU 10 YHUCILY U COCTaBy Pearupyrolux BeIecTB
(pa3nosxeHusi, COEAMHEHHUS, 3aMelIeH s, oOMeHa). Kinaccuduxaius XuMu4eckix peakiuil B OpraHn4eckon
XUMHUH (TIPHCOETMHEHM S, 3aMeILIeH s, OTLIeTIIeHNs, n3oMepu3anun). Knaccuukaius peakiuii mo
termoBomy 3 dexTy, mo hazoBomy cocTaBy, 10 y4acTuro Karaauzaropa. OOpaTuMbie 1 HEOOpaTUMBbIE
peakuuu. THUIIBI peareHTOB U MOHATHE O MEXaHW3MaX XMMHUYECKHX peakluil (HOHHOM U
CBOOOTHOPATUKATHEHOM).

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU U PEAKLINU, UIYIIHE 0€3 U3MEHEHHs CTENeHeN OKHUCICHHS
3JIEMEHTOB. MEXMOJIEKYIISIPHbIE U BHYTPUMOJIEKYJISIPHBIE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINU.
Peakuuu nucnponopuuoHupoBaHust. MeToIbl COCTAaBICHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMA:
METO/I SJIEKTPOHHOTO OanaHca U MeTo]1 TTosrypeakinii. OCHOBHBIE TTOHSATHS XHMHUYECKON TEPMOTNHAMUKH.
[lepBoe Havano TepmonuHamMukH. TemnoBoi a3 ekt xumuueckoil peakiyu. 3akoH ['ecca u ciaeacTBUS U3
Hero. Terora (3HTanbNMs) 00pazoBaHus BemecTBa. Tepmoxumuyeckue pacuersl. [loHsTHE SHTpONUN.
Bropoe nauano repmoauHamMuku. CBoOo1Hast sHeprust [ m66ca. PacueTsl caMonpon3BOIBHOTO POTEKAHUS
XUMHYECKON PEAKIUU.

Ckopoctb xuMudeckux peakiuil. [Ipeamer xumudeckoit kuneTuku. [IoHSITHE CKOPOCTH XMMHYECKON
peakuuu. Kunetndeckoe ypaBHEHHE peaklliy U KOHCTaHTa CKOPOCTU XUMHUYECKOM peakunu. DakTopsl,
BJIMSIONIME Ha CKOPOCTh XUMHUECKOM peakiuu (MpHpoJia pearnpyromyx BelecTB, KOHIIEHTPaLus,



TeMIlepaTypa, TOBEPXHOCTh COMPUKOCHOBEHUS BellecTB). [loHsTHE O KaTaln3aTopax v KaTaause.
I'omorenHsIi ¥ rereporeHHbIn Katanu3. PepmenTsl. DepMEHTATUBHBIN KaTaau3 U €ro MEXaHU3M.
[Tpomoropsl. Katanutuueckue supl. MTHrHOUTOpBL. MexaHu3M IeHCTBHS KaTaTH3aTOPOB.

OOpaTUMOCTh XMMHUECKHUX peakinii. XuMuieckoe paBHoBecrue. OOpaTHMble XUMUYECKUE PEAKIIHH,
n3MeHeHue 3Hepruu [ mb0ca B oOpaTuMom mporiecce. XMMUUYECKOE PaBHOBECHE U €TI0 TUHAMUYECKHUI
xapakrep. Koncranra xumuueckoro papHosecus. [Ipuniun Jle lllarense. Cmenienre XuMUueCKoro
paBHOBECHSI.

DNEKTPOIUTHYECKAS AUCCOLUALUS. DIIEKTPOIUTHI U HEAJIEKTPOJIUTBI. DINEKTPOIUTHYECKAS
JUCCOLIMAIMS, MEXaHU3M JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU BUaMH cBsi3u. CuibHbBIE U clabbie
eKTpoNuThl. CTENeHb AUCCOIUAIINY U €€ 3aBUCUMOCTh OT pa3nu4HbIX (pakTopoB. KoHcTanTa
nuccounanuu. [IpousBenenue pacrsopumoctu. Monnoe npoussenenue Boabl. [loustue pH. Bogopoanbiii
II0Ka3aTelb.

IMuaponus. I'maponus kak 0OMeHHBIH mporiecc. OOpaTUMBI 1 HEOOPATUMBIN THIPOIU3 OPTaHUYECKUX U
HEOpraHW4YeCKHX BewecTs. [ uaponus coneit. [ mapoans opraHud4eckux COCqUHEHNN KaK XUMUYECKas
ocHoBa oOMeHa BeriecTB. [ uaponan3 AT® kak ocHOBa 3HEPreTHYecKOoro 0OMeHa B KUBBIX OpraHU3Max.
IM'maponus opraHnYecKUX COCTMHEHUH B MPOMBIILIEHHOCTH (OMBUICHHE KUPOB, MOJYU€HHUE TUAPOJIU3HOTO
CIUpTa U T. [1.). Y CHJIEHUE U MTOIaBIIEHUE 00paTUMOTro ruAposn3a. 3HaueHue THIPOIn3a B
MPOMBINIJICHHOCTH | B OBITY.

Paznen 4. BemecTBa u ux cBoiicTBa. Knaccudukanus HeopraHndeckux BemlecTB. BemiecTsa mpocteie
U ciiokHbIe. biiaropoauele rasel. CpaBHUTENBHAS XapaKTEPUCTHKA IPOCTBIX BEILIECTB: METAJIOB U
HEMETAJJIOB, OTHOCUTEIILHOCTh 3TOH Kiaccuukanuu. Cio)KHbIE BEIIECTBA: OMHAPHBIC COSTUHEHHS
(OKCHU/IBI, FaJIOTEHU b, CYJIb(UIBI U T. 11.), TUIPOKCHUBI, COJIH.

[TonsiTHe 0 KOMIIEKCHOM coeAMHEHUHU. OCHOBBI KOOPAMHALMOHHON TEOPUH CTPOEHUS KOMILJIEKCHBIX
coeauHeHuil A. Bepuepa. JJoHOpHO-aKIIEITOPHOE B3aUMOJIEHCTBUE KOMIUIEKCOOOpa30BaTeneil U JIMraH10B.
KoopannanuonHoe unciio KoMIuiekcooopazoBaTens. BHyTpeHHsIsI 1 BHEIIHSS cepa KOMIUIEKCOB.
Jucconmanus KOMIUIEKCHBIX COeIMHEHUN. [[puMeHeHe KOMITIEKCHBIX COEIUHEHNN B XUMUYECKOM
aHaJIM3€ U B IPOMBILIIEHHOCTH, UX POJb B IIPUPOJE.

Knaccugukanus oprannyeckux BemecTs. Knaccudukanus opraHn4eckux BEIIECTB 10 CTPOSHUIO
YIIEPOAHOM IenH (AUKIMYECKHE U UKINYECKHE, HACHILICHHbIE U HEHACBIILIEHHbIE, KApOOLMKINYECKHUE U
reTepOLUKINYECKIE, ApOMATUYECKHUE YIIIEBOIOPO/IbI). YTIIEBOIOPO/ bl (aJIKAHBI, AJIKEHbI, AJIKMHBI,
LUKJIOAJIKAHbI, aJIKaAUEHbI, apEHbI, TaJIOr€HOIIPOU3BOIHbIE YTIEBO10p0A0B). DyHKIIMOHAIbHBIE FPYIIIBI
(ruapokcuibHas, KapOOHMIIbHAS, KapOOKCUIIbHAS, HUTPOTPYIINA, aMUHOTPYTINA) U KJIaccu(UKAIUS BEIECTB
10 3TOMY NpuU3HaKy. ['erepodyHKIIMOHAIbHBIE COEIMHEHUS. | eTepOMKINYECKUE COETUHEHUSI.

Mertamnel. [Tonoxenne merannos B [lepuonnueckoit cucreme 1. . Menneneea. OcobeHHOCTH
CTpoeHHs aTOMOB U KpucTtayios. [lonumopduszm. OOmme Gpusnueckre CBONCTBA METAIUIOB.
DeppoMarHeTHKY, MapaMarHeTUKK U AUAMArHETUKU. DIEKTPOXUMHUUYECKUH Pl HAIIPSYKEHUN METAJUIOB.
CranmapTHBII BOJAOPOIHBIN 1ekTpo. CTaHAapTHBIE SJIEKTPOAHBIC MOTEHITMAIbl. O0IINe XUMHYECKUE
CBOMWCTBA METAJIJIOB: B3aUMO/IEHCTBHE C HEMETAJUIaMH, BOIOM, OMHAPHBIMU COEIMHEHUSIMU, KUCIIOTaMH,
coysiMM. B3anmopelicTBre HEKOTOPBIX METAJUIOB ¢ PACTBOPAMH Ieouei. B3auMoneicTBue akTHBHBIX
METaJUIOB C OPraHUYECKUMHU COeTMHEHUSAMH. OCOOEHHOCTH peakIfii METaIOB C a30THOM U
KOHIICHTPUPOBAHHOM CEPHON KHCIIOTOM.

Koppo3zus meramios. [Torstue koppo3un. XuMuueckasi 1 3JIeKTPOXUMHUUYECKast KOPPO3Hsl U CIIOCOOBI
3alMThl METAIJIOB OT KOppo3uu. O6mue crnocodb! MoayyeHus: MeTauioB. Mertasuibl B ipupoje. OCHOBHBIE
CHOCOOBI NOTYYEHUS METAIUIOB (TUPOMETAILTYPIUsl, THAPOMETAILITYPrHsl, JEKTPOMETAILTYPTHS).
DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIIEKTPOIIU3 PACINIaBOB AJIEKTPOJIUTOB.
DNEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB C NHEPTHBIMH U aKTUBHBIMU 3JIeKTpoJamu. Vcronb3oBanue
3JIEKTPOJIN3a B IPOMBIIUIEHHOCTH. ["aibBaHMYECKHUE 3JIeMeHTHI. [Iporecchl Ha 35ekTpoaax B
raJIbBAHUYECKOM 3JIEMEHTE. AKKYMYJISATOP. TOIIMBHBIE 3JIEMEHTHI.

Mertasnisl rnaBHbeIX noarpymn. Ll{enounsie MeTamsl, oOmias XapakTepUCTUKa Ha OCHOBE MOJIO0XKEHUS B
[lepuonnueckoii cucteme snementoB . 1. MenneneeBa u ctpoenust aromoB. [lonyuenue, puznueckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE IIEJIOYHBIX METAJUIOB U UX COeTMHEHMN. bepuiuii, Maraui,
I1eJ0YHO3EMENIbHBIE METaJIIbl, UX 00I11as XapaKTepUCTHKA Ha OCHOBE MosIokeHus B [leproanueckoit
cucteme nemenToB J[. 1. MenneneeBa u ctpoenus aromos. [lonyuenue, puznueckre U XUMHYECKUE



CBOICTBa, IPUMEHEHHE IEIOUHO3EMENBHBIX METAIIOB M UX COSAMHEHUN. AJIFOMUHUM, CTPOEHUE aTOMa,
¢u3nUecKkre 1 XMMUYECKHE CBOWCTBA, MTOJyYCHHE U IIPUMEHEHHE.

Mertasibl TOOOYHBIX MOArPYIIT. XapaKTEePUCTUKA METAIUIOB MOOOYHBIX MOATPYIII IO UX MOJIOKEHHIO B
[epuonuyeckoii cucreme snemenToB /. 1. MenneneeBa u cTpoeHuto aToMoB. Menb: pusndeckue u
XUMHUYECKHE CBOMCTBA, NTOJIy4CHHE U IPUMEHeHue. Baxknelmue coenuHennsa Meau. Gusznueckue u
XUMUYECKHE CBOMCTBA, ITOJIYyYEHUE U IPUMEHEHUE IMHKA. XapaKTEePUCTUKA BaXKHENIIINX COCIUHEHUN
(oxcuzaa u ruipokcyua HuHKa). PU3nuecKue U XMMUYEeCKUe CBOMCTBA, OJYyYeHHE U IPUMEHEHHE XpoMa.
XapakTepucTuKa BaKHENIINX coequHeHnH (okcuaa u ruapokcua xpoma (I1I), auxpomaros 1 xpoMaTos
IIEJI0YHbIX METAI0B). OCOOEHHOCTH BOCCTAHOBJIEHHUS AUXPOMATOB B 3aBUCUMOCTH OT CpEJibl paCTBOPOB.
®dusnuecKkue ¥ XUMUYECKUE CBOMCTBA, MOJy4CHUE U IPUMEHEHHE Mapraiia. XapakTepuCTUKA BaXKHEUIINX
COEMHEHUI: OKCUAOB, THAPOKCUIOB, cojled. OCOOEHHOCTH BOCCTAHOBIIEHUS IIEPMAHIAHATOB B
3aBUCUMOCTH OT CPEJbl PACTBOPOB.

Hewmeramnsl. [Tonoxenne Hemeramios B [lepuoauueckoii cucreme J[. 1. MenneneeBa. OcoO0eHHOCTH
CTPOEHMS aTOMOB M KpUCTAIIOB. AjutoTponus. biaroponble razpl. OKMCIUTENbHBIE U BOCCTAHOBUTEIbHBIE
cBoiicTBa HeMeTa/u1o0B. O0I1as XapaKTepUCTUKA BOJOPOIHBIX cOeIMHEHUI HeMeTaiioB. O0mas
XapaKTEpUCTHKA OKCHJIOB U TUAPOKCUIOB HeMeTallioB. ["aorensl. CTpoeHrEe aTOMOB T'aJIOTEHOB, UX
CpaBHUTEJbHAs XapakTepucTika. CBONCTBA IPOCTHIX BEIIECTB, 00pa30BAHHBIX TaJIOI€HAMH.
OxucauTeNbHbIE CBOMCTBA rajOreHoB. ['aloreHoBo10pO/Ibl, UX CBOMCTBA, CPABHUTEIIbHAS XapaKTEPUCTHUKA.
XJI0p ¥ €ro COeINHEHUs, HAX0KICHUE B IPUPOJIE, ITOJIyYE€HUE, CBONCTBA, IPUMEHEHNE. XIIOPOBOIOPOA U
coJisiHas kuciora. Xuopuasl. Kuciaopoanelie coennuenus xjaopa. Xanbkorenol. Haxoxnenue kuciopoaa u
cepsl B IPUPO/IE, NOTYUCHHUE UX B IPOMBIIIEHHOCTH U JabopaTopun. CBOWCTBA KUCIOPOJA U CEPBI:
ajIoTponus U (pU3HUECKrEe CBOMCTBA aJNIOTPOIHBIX MOJU(PUKALUN; OKUCIUTENbHBIE CBOMCTBA KUCIOPOAA U
CEpbI B PEAKLMAX C IPOCTHIMU BelllecTBaMU. BoccTaHOBUTENBHBIE CBOKCTBA cepbl. OKUCIIEHNE KUCIOPOJOM
CIIOXKHBIX BelecTB. OKucIUTenbHbIE CBOMCTBA 030Ha. [IpuMeHeHue kucinopoia u o30Ha. [IpuMenenue cepsl.
CepoBo10poJ1, HAXOXKAIEHUE B IPUPOJIE, OTYUEHHE, CTPOCHHE MOJIEKYJIbl U CBOMCTBA: (pU3HUECKUE U
xumuyeckre. CepoBonopoaHast kuciora u cyiabuabl. Oxcua cepol (IV), ero cBoiictBa. CepHHCTast KUCIOTA
u ee coiu. CepHas KUCIIOTA: IPOMBILUIEHHOE POU3BOJICTBO, (PU3HUECKUE U XUMUYECKHE CBOMCTBA
(oxucnauTenbHble 1 0OMeHHbIe). [IpuMenenue ceproil kucnoTsl. Conu cepHoil kucioTsl. A30T. Haxoxnenue
B IIpUpoJe, noaydeHue. CtpoeHne MoiieKyibl. OKUCIUTEIbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA a30Ta.
[Ipumenenue azota. AMMHUAK: MOJTY4YEHHUE, CTPOCHUE MOJIEKYJIbl, CBOMCTBA (OCHOBHBIE, PEAKIIUU
KOMILJIEKCOOOpa30BaHuUsl, BOCCTAHOBUTEIIbHbBIE, OKUCIUTENbHBIE, PEAKIIMU C OPraHMYECKUMHM BEIIECTBAMH U
¢ yriekucabsiM razom). Conu aMMOHUS U UX puMeHeHne. OKCUIbI a30Ta, UX CTPOCHUE U CBOMCTBA. A30THAas
KHCJIOTa: MIOJIyYE€HUE, CTPOCHUE MOJIEKYJIBI M CBOMCTBA. HUTpaThI, MX TEPMUUECKOE Pa3IOKEHUE.
PacnioznaBanue HuTpaToB U ux npumeHenue. Pocdop. Haxoxaenue B npupoe, noayyeHue. AuioTponus u
¢u3nueckue cpoiicTBa MoaupuKkanuil. OKUCIUTENIbHBIE CBOWCTBA (PEAKIIMU C METaJUIaMuU) U
BOCCTaHOBUTENbHBIE CBOWCTBA (hocdopa (peakluu ¢ rajJoreHaMu, KUCIopoI0M, KOHLIEHTPUPOBAaHHOM
cepHo#i U a3oTHOHU Kucinoramu). Okcua dpocdopa (V). dochopHbie KUCTOTH U UX CONU. YTIIEPOA.
Haxoxnaenue B npupoae. Amnorponust U Gpu3nUecKrue cBOcTBa MoAU(PUKAILUI (TIOBTOpEHUE). XUMUYECKHE
CBOWCTBA YIJIepo/ia: BOCCTAHOBUTENIbHBIE (B3aMMOIEHCTBHE C TallOr€HaMH, KUCIOPOIOM, CEpPOH, a30TOM,
Boj0M, okcusioM Meau (II), KOHIIEHTpUPOBAHHOM CEPHOM M a30THOM KUCIOTaMM) U OKUCITUTEIHHBIC
(B3aMMOIEHCTBHE C METaNIaMH, BOJIOPOJIOM, KpeMHHUeM, 6opom). ITomyyenue, cBOHCTBa U MpUMEHEHUE
OKCHJIOB yriiepo/a. YTroybHas KUcioTa u ee conu. Kpemuuii. HaxoxxaeHue KpeMHHUs B IPUPOJIE U €70
HOoJy4YeHue. AJUIOTPOIUS U CBOMCTBA aJUIOTPONHBIX MOJUHKAIMKA KpeMHUs. BoccTaHoBUTETbHBIE
(peakuuu c rajJoreHaMH, KMCJIOpPOJIOM, paCTBOPaMHU ILIEJI0Y€EH) U OKUCIUTENbHbIE CBOMCTBA KPEMHUS
(peaxuuu ¢ 217 meramnamu). [Ipumenenue kpemuust. OKCua KpeMHMsS, KpEMHHEBasi KUCIIOTA U €€ COJIH.
CunukartHasi IPOMBILUIEHHOCTb.

Kucnotsl oprannueckue u Heopranuueckue. Coctas, KiaccupHUKaIMs 1 HOMEHKIATypa
HEOPraHMYECKUX U OpraHuYecKux KucioT. [lonydenne BaKHEHIINX OPraHnYecKUX U HEOPTaHUYECKUX
KHCJIOT. XUMHUECKUE CBOIMCTBA (peaKkIuy ¢ METaulaMH, C OKCHJJaMH METAJUIOB, C OCHOBAHUSAMHU, C COJISIMH,
co ciuptamu ). OKUCIUTETEHO-BOCCTAHOBUTEIHHBIC CBOMCTBA KUCIOT. OCOOEHHOCTH CBOWCTB CEpHOM U
A30THOM KHCJIOT, MYPaBbUHOM U ILIABEJIEBOU KUCIIOT.

OcHoBaHus opranndeckue u Heopranuyeckue. Cocras, KjaccupuKalys, HOMEHKIIATypa
HEOpPraHMYECKUX U OpraHMYecKuX oCHOBaHUH. OCHOBHBIE CIIOCOOBI MOMYYSHHS THIPOKCUIOB METAIJIOB
(menoyeit — peakusMU METAJUIOB U UX OKCUIOB C BOJIOM, HEPACTBOPUMBIX OCHOBAaHUI — peakuuen
oOmena). [Tonyuenne ammuaka 1 aMMHOB. XMMHUYECKHE CBOMCTBA OCHOBAHUI: 1iesioueil (peakiuu ¢



KHMCJIOTaMU, KUCIIOTHBIMA OKCHJIaMH, PACTBOPAMM COJIEH, C IPOCTBIMU BEILIECTBAMH, C
raJlouJ0NPOU3BOIHBIMHU YTIIEBOIOPOIOB, (DEHOJIOM, KUPAMH ); HEPACTBOPUMBIX OCHOBAHHH (peakLuy ¢

KHUCJIOTaMU, PEaKIIUU PA3JI0KESHHUS).

AMpoTepHbIe OpraHlYecKre U HeopraHuyeckue coequHeHus. CrocoObl MoTy4eHus: aM(pOoTepHBIX
coemMHEHUH (aM(pOTEPHBIX OCHOBAHUN U aMUHOKHCIIOT), UX XUMHYECKHE CBOMCTBA. OTHOCUTEIIBHOCTD

JACIICHUA CO€I[I/IHCHI/II71 Ha KHCJIOTBI 1 OCHOBAHMA.

I'enernyeckas cBsI3b MEXAY KjacCaMH OpraHMYECKHX U HeOpraHudeckux coequHeHui. [lonsarus
«TEHETUYECKasl CBS3bY» U «T€HETHUUECKUH psi». OCHOBHBIC MPU3HAKUA FEHETUYECKOTO psijia. ['eHeTnueckue
PSABI METAJUIOB (Ha MpUMEpPE KaJbIUs U jKeJie3a) U HEMETaJJIOB (Ha IMpUMepe cepbl U KPEMHHUS) U
MEePEXOIHOTO AIEMEHTA (Ha IpUMeEpe aIOMUHUS). [ 'eHeTHYecKue psiJibl U TeHETUYECKasi CBS3b B

OpFaHquCKOﬁ XHUMHH. E,Z[I/IHCTBO MHpa BEHIECTB.

Pa3zjnen 5. Xumusi u o0mecTBo. XuMus U MPOU3BOACTBO. XUMHYECKask TPOMBIIIICHHOCTD.
Xumuyeckast TexHos1orus. CeIpbe sl XMMUYECKON IPOMBILIIEHHOCTH. Bojia B XuMunyeckoi
MIPOMBIIIUICHHOCTH. DHEPrUs 111 XUMUYECKOT0 IPOU3BOJIcTBA. HayuHble MPUHIUIIBI XUMAYECKOTO
MIPOU3BOICTBA. 3aIUTA OKPYXKAIOIIEH CPe/Ibl M OXpaHa TpyJa NpU XUMUYECKOM ITPOU3BOJICTBE.
[Ipou3BOACTBO aMMHaKa M METaHOJIa B cpaBHEHUH. buotexnonorus. Hanotexnonorus.

XUMHUS U CENTbCKOE X03s1iicTBO. OCHOBHBIC HAIIPABJICHUSI XUMU3AIIUU CEIIbCKOTO X03sCcTBa. Y 100peHus
U uX Ki1accudukanus. XuMudeckas Meanopanus nous. [lectuuuabl 1 ux kinaccudukanus. XuMU3aIus
YKUBOTHOBOJCTBA. XUMHUS U TTPOOJIEMBI OXpaHbl OKpYyxatoiieh cpebl. OCHOBHBIE (PaKTOPhl XUMHUYECKOTO
3arpsi3HeHus OKpyxaromieit cpeasl. Oxpana atMochepsl, BOJHBIX PECYPCOB, 3eMEIbHBIX PECYPCOB OT

XUMHYCCKOI'O 3arpsA3HCHHA.

XuMus u IIOBCCAHCBHAA )KXM3Hb YCJIOBCKA. HeKapCTBa. MOIOH.[I/IC H YUCTAIIUC CPCACTBA. XUMHYECKHE
CpeacTBa rMrTMCHBI 1 KOCMCTUKMU. MG)KILYHapOIIHaﬂ CHMBOJIMKA I10 yXOAy 3a TCKCTUJIbHBIMU U3ACTIUAMU.
MapKI/IpOBKa Ha YIIaKOBKaXx MHUIICBLIX MMIPOAYKTOB U I/IHCI)OpMaI_[I/ISI, KOTOPYIO OHAa CUMBOJIM3UPYCT.

Pacnpenesienue yueOHoro Bpemenu no remam. 10 kiaace (yriry0JieHHbII YPOBEHb)

Ne Tema KoimuectBo | Konrpoubnbie | IIpakrnueckue
4acoB padoThI padoThI

1 [loBTOpenune. OCHOBHBIE TUIIBI 33]1a4. 6

2 Teopus XUMHYECKOTO CTPOCHHUS 12
OPraHNYeCKUX COCTMHEHUH.

3 YTI1eBOI0POIBI. 40 2 2

4 Kucnoponconep:xamue OpraHUYECKHE 32 2 2
COEJTMHEHUS

5 YrieBoJbl. 10 1

6 A3oTcoiepKaniue OpPTaHUYECKHE 22 1
COEJIMHEHMUS.

7 Opranuydeckasi XuMusi ¥ 00IIECTBO 14 1
Bcero uacos 136 5 6

Pacnpenesienue yueoHoro Bpemenu no remam. 11 kiaace (yriry0JieHHbI YPOBEHb)

Ne Tema KoumuecrBo | Konrpoiabnbie | IIpakTuyeckue

TEMBbI 4acoB padoThI padoThI

1 IToBrOopenne. OCHOBHBIE THIIBI 3a/a4. 8

2 Crpoenue aToMma. 14 1

3 CtpoeHue BenecTBa 10 1

4 XUMHYECKUE PEAKIUU 44 1 3

5 BemecTBa u nx cBoicTBa 46 2 2

6 XuMus 1 001IECTBO 14

Bcero yacos 136 5 5




