


Il. [losicHuTeIbHAS 3aMIMCKA
PaGouas mporpamma pazpaboTtaHa Ha ocHOBe aBTOpcKkoi nmporpammbl O.C. ['abpuensna, coorBercTByeT TpeboBanusmM OI'OC COO wu momymieHa
MunucrepcTBoM oOpa3oBanus U Hayku Poccuiickoit @eneparun. (I'abpuensa O.C. nporpamma kypca xumuu s 10-11 ximaccoB 001mieo0pa3zoBaTeabHbIX
yupexnenuii /O.C. I'abpuensia.-2-e¢ uza. nepepad. u jgom.- M.: llpoda. 2019 r.)

Pabouas mporpamma no yueOHOMY mpeaMeTy «XHUMUs» COCTaBICHA Ha OCHOBE CIIEIYIOIINX HOPMATUBHBIX JIOKYMEHTOB:

» OefepanbHOrO rOCYIapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHIapTa CpeIHEro o0uiero o0pa3oBanus, yTBepkIeHHOTo npruka3zoM Ne 413 MunucrepcTBa
oOpa3zoBanus 1 Hayku P® «O06 yTBepkaeHUH (eepabHOrO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPEIHEro 00IIero 00pa3oBaHus» OT
17.05.2012r. (c m3MEeHEHUSAMU U AoMOTHEHUAMHU OT 29 nekadps 2014 r., 31 nexabps 2015 r., 29 utons 2017 r., 24 centsadps, 11 nexadbps 2020 r.);
*®@enepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-®3 "O06 obpazoBanuu B Poccuiickoit @enepanun';
«  denepanbHOro MepeyuHs y4eOHUKOB, PEKOMEHIYEMbBIX K UCTIOIB30BAHUIO MPU PeaTU3allii UMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIIHIO
o0pa3oBaTeNbHBIX IPOTPaMM CpeaHero ooimero oopaszoBanus (mpukaz Ne254 ot 20.05.2020).

[Ipennaraemass pabouass mporpamma peanusyercss B yueOHukax O. C. T'abpuensma, M. I'. Octpoymona, C. IO. IlonomapeBa «Xumus.
Yrayonennsiit yposeus» s 10 kmacca, O. C. I'abpuensina, I. I'. JIpicoBoii «Xumusi. YrimyOneHHbld ypoBeHb» 1t 11 kitacca

JlanHast mporpaMMa KOHKPETHU3HPYET COJEepKaHUE CTaHAapTa, JAaeT pachpeleleHne Y4eOHBIX 4acoB IO pasjielaM Kypca, MOCIeq0BaTeNbHOCTD
M3yYEHHS TEM H Pa3/ieioB C YI€TOM MEXIIPEIMETHBIX U MPEIMETHBIX CBS3EH, JIOTHKH Y4€OHOTO MPOIIECC, BO3PACTHBIX OCOOCHHOCTEH YJaIiXCl.
IIporpamma paccuurana Ha 340 yacos (170 + 170 3a xaxablii rox) 5 4acoB B HEJCITIO, B TOM YHCIIE HA KOHTPOJIbHBIC paOOTHI- 8 4aCOB, IIPAKTUYECKHUE
paboter 10 yacoB COOTBETCTBEHHO.
10 xknacce - Opranuueckass XuMus
11 kaace - OOmas xuMus
Cpok peanu3zanmnu JaHHOHM NPOrpamMMel — 2 roja.

IIpuopurerHnie GopMbI M METOABI PAGOTHI ¢ 00YYAIOIIMMHUCS.

B ocHOBe neATeNnbHOCTH - TEXHOJOTHs MPOOJIEMHOro OOyudeHHs, NeSTeIbHOCTHBIH MeToA B 00yueHuH. TeXHONorus IesTeIbHOCTHOTO MeToJa
MTOMOTAET YYHUTENIO BKIIOYUTH MIKOJIHHUKOB B CAMOCTOSATENBHYIO y4eOHO-IT03HABATEIBHYIO JEeSITeIHHOCTh, METOIBI HHTEPAKTUBHOTO OOYUEHHSI, METOT
mpoekToB. Ha ypokax xumuu (QoOpMHUPYIOTCS HEOOXOJMMbIE KOMIETCHIIMM: 3HAHWE TEPMHHOJOTHMH U YMEHHE €€ MPHUMEHITh, YMEHHE HaXOAUTh
HEOO0X0MMYI0 HH(OPMAIIMI0 B Pa3HOOOPA3HBIX HCTOYHWKAX XMMHUYECKHX 3HAHUH, Pa3BUBACTCS W MOTHBHPYETCS CIIOCOOHOCTh K TBOPUYECKOW H
HCCIIEI0BATEIBCKON JAEATEIbHOCTH.

I11. PesyabTaThl M3yuyeHus: npeaMera
B obGmactu mpeaMeTHBIX pe3yJIbTATOB H3yuy€HUE XMMHH IPEAOCTaBISET YYEHHKY BO3MOXKHOCTb Ha CTYINEHHM CpEAHEro oO0IIero oOpa3oBaHUS
Hay4YUTBHCA:
Ha npodunsHoMm ypoBHe



1) B mo3HaBaTenbHOU chepe
a) IaBaTh OIpPEJIEICHUS] H3yYCHHBIM OHATHUSM;
0) onMchIBaTh JEMOHCTPALIMOHHBIE U CAMOCTOSTENILHO POBEJCHHbIE 3KCIIEPUMEHTBI, UCIOJb3Ys ISl 3TOT0 €CTECTBEHHBIN (PYCCKUI, pOJIHON) A3bIK U
S3BIK XUMUHU;
B) OOBSACHATH CTPOCHHE U CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPIraHUYECKHX M OPraHMYECKUX COEAMHEHMI;
T') KJIaccu(UIMPOBATh U3yUYCHHbIC OOBEKTHI U SIBIICHMUS,
1) HaOJII0AaTh IEMOHCTPUPYEMBIE U CAMOCTOATEIBHO IPOBOANMBIE OIBITHI, XMMUYECKHE PEAKLIUH, IPOTEKAIOIINE B IIPUPOJIE U B OBITY;
€) UCCIIEIOBATh CBOMCTBAa HEOPTaHMUECKUX U OPTaHMUYECKUX BEIIECTB, OMPEACIATh UX MPUHAIIIC)KHOCTh K OCHOBHBIM KJIACCaM COCMHEHUH;
%) 0000111aTh 3HAHUSI U /1€71aTh 00OCHOBAHHBIE BBIBO/IbI O 3aKOHOMEPHOCTSX U3MEHEHUS CBOMCTB BELIECTB;
3) CTPYKTYpUPOBaTh Y4eOHYIO0 HHPOPMALIUIO;
1) UHTEPIPETUPOBATh HHPOPMALINIO, TIOTYYEHHYIO U3 JPYTrUX UCTOYHUKOB, OLICHUBATh €€ HAYYHYIO J1OCTOBEPHOCTb;
K) OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX pPEaKIuii, MPOTHO3UPOBATH BO3MOKHOCTh MX MPOTEKAHUS HA OCHOBE 3HAHUH O CTPOCHHHU
BEIIECTBA U 3aKOHOB TEPMOJIMHAMUKH;
1) OOBSICHATH CTPOCHUE aTOMOB 3JIeMeHTOB [—IV meprona ¢ ncnoap30BaHuEM JIEKTPOHHBIX KOH(DUTYpaLnii aTOMOB;
M) MOJIEIMPOBATh CTPOEHUE MPOCTEHIINX MOJIEKYJI HEOPraHUUYECKUX U OPIraHUYECKUX BEIECTB, KPUCTAILJIOB;
H) MPOBOJIUTH PACUETHI IO XUMUYECKUM (POPMYIIaM U YpaBHEHUSM;
0) XapaKTepH30BaTh U3yYCHHbIE TEOPHH;
) CAMOCTOSATENBHO TOOBIBATH HOBOE IS Ce0s1 XMMUYECKOE 3HAHHE, HCIIONB3YSI U 3TOTO JIOCTYITHBIE HCTOYHUKH WH(OPMAIIHH;
2) B IIEHHOCTHO-OPUEHTALIMOHHOW cdepe — MpOrHo3upoBaTh, AHAIM3MPOBATH M OLEHMBATH IMOCIEACTBUS I OKPYXKAIOLIEH cpeabl OBITOBOM U
MIPOM3BOJICTBEHHON JIEATENIbHOCTH YEJIOBEKA, CBA3aHHOM C NepepadOTKOMN BEIECTB;
3) B Tpy10BO# chepe — CaMOCTOSTETBHO IUIAHUPOBATh U MIPOBOUTH XUMHUUECKUH SKCIIEPUMEHT, cOOII01as1 paBuia 0e30macHON paboThl ¢ BEIIECTBAMU
1 1a00paTOpPHBIM 000pPYIOBaHUEM;
4) B chepe ¢uznyeckol KyiabTypbl — OKa3bIBaTh IMEPBYIO MOMOIIbL MPH OTPABIEHUSAX, 0XKOrax M JAPYrHMX TpaBMax, CBS3aHHBIX C BeIIECTBAaMH U
71a00paTOPHBIM 000PYIOBAaHUEM.
B pe3yabrare u3ydyenus yueGHoOro npeamera «XuMHUs» Ha YPOBHe CpeHero o01iero o0pa3oBaHusi:
BbInycKHHK HA yrjy0JJeHHOM YPOBHE HAYUHTCS:
® pacKphIBaTh Ha MPUMEpaAX POJIb XUMHUH B (POPMHUPOBAHUN COBPEMEHHON HAYYHOW KapTUHBI MHpA U B MPAKTHUECKOU JEATEIFHOCTH UYEIIOBEKa,
B3aMMOCBSI3b MEXKAY XUMHUEH U IPYTMMHU €CTECTBEHHBIMH HayKaMU;
® WUIIOCTPUPOBATh Ha TMPHMEPAaX CTAHOBJIICHHE M DBOJIIONHI0 OPTraHWMYECKOW XMMHM KaK HAayKHM Ha Pa3jMYHBIX HCTOPUYECKHX DJTamax ee
pa3BUTHS,
® YCTaHABIMBATh MPUYUHHO-CJIEICTBEHHbBIE CBA3U MEXIY CTPOEHHEM aTOMOB XMMHUYECKHX 3JE€MEHTOB U MEPUOJANYECKHM U3MEHEHHEM CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COECAMHEHUI B COOTBETCTBUU C MOJIOKEHHUEM XMMUYECKUX 3JIEMEHTOB B IEPUOIUUECKOM cucTeMe;



AQHAJIM3UPOBATh COCTAB, CTPOCHHE M CBOWCTBA BEIIECTB, IPUMEHSS IOJOKEHUS OCHOBHBIX XMMHUYECKHUX TEOPUH: XMMHYECKOTO CTPOECHUS
opraHu4eckux coenrHeHuii A.M. bytiepoBa, CTpO€HHs aTOMa, XMMUYECKOM CBSI3H, 3JEKTPOJIUTUYECKON JUCCOLMAIIMN KUCIOT U OCHOBAHUM;
yCTaHaBJIMBAaTh IPUUMHHO-CIIEICTBEHHBIE CBA3U MEK/y CBOMCTBAMH BEILIECTBA U €TI0 COCTABOM U CTPOEHUEM;

MIPUMEHSITH MPaBUJIa CUCTEMAaTUUYECKON MEXTyHAapOAHOW HOMEHKIATYpPhl KaK CpeACTBa Pa3IU4YCHUs U UACHTU(PHUKAIIMN BEIIECTB 110 UX COCTAaBY
U CTPOCHHUIO;

COCTABIISATh MOJICKYJISIPHBIE U CTPYKTYPHBIE (POPMYIIBI HEOPTraHWYECKUX M OPraHMYECKUX BEUIECTB KaK HOCHTENeH MH(OpMAIMH O CTPOCHUH
BELIECTBA, €r0 CBOMCTBAaX U MPUHAJUIEKHOCTU K ONPEIEIIEHHOMY KJIacCy COEIMHEHU;

OOBSCHATH TPUPONY M CHOCOOBI OOpa30OBaHMSI XUMHUYECKOW CBSI3U: KOBAJEHTHOW (MOJISPHOW, HEMOJSPHON), HMOHHOM, METaNTUYEeCKOM,
BOJOPOAHOM — C IIEJIbIO ONPEAEICHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

XapaKTepu30BaTh (PU3MUECKUE CBOMCTBA HEOPraHWYECKHX W OPraHMYECKMX BEIIECTB W YCTAHABJIMBATH 3aBUCHUMOCTH (PM3UYECKHUX CBOMCTB
BEILIECTB OT THUIA KPUCTAININYECKON PEIIETKH;

XapaKTepu30BaTh 3aKOHOMEPHOCTU B M3MEHEHUU XMMMYECKUX CBOWCTB IPOCTHIX BEIIECTB, BOJAOPOIHBIX COEAMHEHWMH, BBICIIUX OKCHUIOB U
THJIPOKCHU/IOB;

MIPUBOAUTH IPUMEPHI XUMUUECKUX PEAKLUN, PACKPBIBAIOIINX XapaKTEPHbIE XUMHUYECKUE CBOMCTBA HEOPraHUYECKUX U OPraHUYECKUX BEILECTB
M3YYEHHBIX KJIACCOB C LENbI0 UX UACHTU(UKAIMY U 00BICHEHUS 00JIaCTH IPUMEHEHUS;

OIpeEIIATh MEXaHU3M PEaKlMU B 3aBUCHMOCTH OT YCJIIOBUM MPOBENEHUS PEAKLUU U IPOTHO3UPOBATH BO3MOKHOCTh IPOTEKAHUS XUMUYECKUX
peaxkuuii Ha OCHOBE THUIIa XUMUYECKOM CBSI3U M aKTUBHOCTH PEAreHTOB;

yCTaHaBJIMBaTh 3aBUCUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEIMHEHHMH OT XapaKTepa B3aUMHOI'O BIUSHHS aTOMOB B MOJIEKYJax
C LIEJIBIO TPOTHO3UPOBAHUS IIPOAYKTOB PEAKIINH;

YCTAHABIIMBATh 3aBUCUMOCTb CKOPOCTH XHMHYECKOM pEaKkIMH M CMEIIEHUS XMMHUYECKOTO0 PaBHOBECUS OT PA3IMYHBIX (PAKTOPOB C IIEINIBIO
oTpesieNIeHUs] ONITUMANIbHBIX YCIIOBUN MPOTEKAHUS XUMUYECKUX MPOLIECCOB;

yCTaHaBJIMBaTh TE€HETHYECKYIO CBA3b MEXAY KJIacCaMM HEOPraHWYEeCKUX M OPraHMYeCKHX BEIIECTB AN OOOCHOBAHUS HPUHIMUIHMAIBHOM
BO3MO>XHOCTH TOJY4YEHHs] HEOPTaHUYECKUX U OPIraHUYECKUX COEAVNHEHUN 3aJaHHOTO COCTAaBa U CTPOEHUS;

oI0UpaTh PEeareHThbl, YCIOBUS U ONPENENSITh NPOAYKTHI Peakuii, MO3BOJSIONIMX PEATM30BaTh Ja00paTOPHbIE U MPOMBIIIJICHHBIE CIIOCOOBI
IIOJIy4YEHUS BaKHEMIINX HEOPTaHUYECKUX U OPIraHUYECKUX BEILECTB;

OTIpEe/ICTISATh XapaKTep CPelbl B pe3yabTaTe THAPOIN3a HEOPraHMUECKUX U OPraHMYECKUX BEUIECTB M MIPUBOIUTH IPUMEPHI THAPOIIN3A BEIIECTB
B [TOBCE/IHEBHOM JKM3HU Y€JIOBEKA, OMOJOTHYECKIX OOMEHHBIX IIpoleccax U MPOMBIIUIEHHOCTH;

MIPUBOJUTL IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN B INPUPOJE, NPOU3BOACTBEHHBIX IpOLECCaX M KHU3HEACITEIbHOCTU
OpPraHHU3MOB;

00OCHOBBIBaTh MPAKTUYECKOE UCIIOJIb30BAaHNE HEOPTaHMUECKUX M OPTaHUYECKUX BELIECTB U UX PEaKIUN B IPOMBIIIJIEHHOCTH U OBITY;



BBINIOJIHATh XUMHYECKUH HIKCIIEPUMEHT IO PACIIO3HABAHUIO M MONYYCHUIO HEOPraHMYECKUX U OPraHMYECKUX BELISCTB, OTHOCSIIMXCS K
pa3IMYHBIM KJIACCaM COCIAMHCHWI, B COOTBETCTBUHM C NpaBHJIAMH ¥ HpUEMaMH O€30IMacHOi pabOThl ¢ XMMHYECKHMH BELICCTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

HPOBOJUTH pPacyeThl HA OCHOBE XUMHYECKUX (GOPMYI U YpaBHEHHN PEaKILUii: HAX0XKICHHE MOJICKYJISIPHOU (POPMYIIbI OPraHUYECKOTO BEIIECTBA
0 €ro INIOTHOCTH ¥ MacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJSILIMX B €0 COCTaB, WM IO MPOIYKTaM CIOPaHMs; PACUueThl MaCCOBOI 0K (Macchl)
XMMHUYECKOTO COCJAMHEHHSI B CMECH; pacyeThl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOJAYKTOB PEaKIUK, €CIIM OJIHO M3 BEUICCTB JAaHO B
U30bITKE (MMEeT MPUMECH); pacuyeThl MacCOBOW HMJIM OOBEMHOI JOJIM BBIXOJA MPOJAYKTa PEaKLIUH OT TEOPETUYECKH BO3MOXKHOIO; PacdeThl
TerioBoro 3¢ @dekra peakmuu; pacdeTbl 0OBEMHBIX OTHOIICHHWN Ta30B MPH XUMHYECKUX PEAKIHSIX; pacdyeThl Macchl (00beMa, KOJIUYESCTBA
BEI[ECTBA) MMPOJIyKTa PEAKIHHU, €CIIH OJTHO U3 BELIECTB JIaHO B BUJIC PACTBOPA C OIPEICICHHOI MacCOBOM 10J1el paCTBOPEHHOTO BEILIECTBA;
HCIIOJIB30BAaTh METOJbI HAYYHOI'O IMO3HAHUA: aHAJIN3, CUHTEC3, MOACIUPOBAHNC XMMUUYCCKHUX IPOLECCOB U SIBJICHUN — Ipu peIICHUN yqe6H0-
HCCIIEI0BATENBCKUX 33124 110 N3yYEHHIO CBOMCTB, CIIOCOOO0B IOJTyYeHHS U PACIIO3HABAHUS OPIraHMYECKUX BELIECTB;

BJIaJICTh NIPaBHJIaMH 0E30MaCHOr0 OOPAIICHHS C SIKUMHU, TOPIOYUMH ¥ TOKCHYHBIMU BEILIECTBAMH, CPEIICTBAMH ObITOBOW XUMUH;

OCYILECTBIISATh MOUCK XUMHYECKON HH(POPMALIUK [0 Ha3BaHUAM, HICHTH(OUKATOPAM, CTPYKTYPHBIM (DOPMYJIaM BELICCTB;

MNpCACTABJIATE IIYTU PCIICHUA rI100aIbHBIX HpO6JIeM, CTOAINUX IEPC YCITIOBCUECTBOM, U MECPCIICKTUBHBIX HaHpaBHeHI/Iﬁ Pa3BUTHUA XUMHUYCCKUX
TEXHOJIOTUH, B TOM YHCIIE TEXHOJIOTHI COBPEMEHHBIX MATEPUAIOB C PA3TUYHON ()YHKIIMOHAIHLHOCTHIO, BO30OHOBIISIEMBIX UCTOYHUKOB CHIPHS,
nepepadoOTKH M yTHUIH3ALUH POMBIIUICHHBIX U OBITOBBIX OTXOIOB.



V. Conep:xanue nporpammbl. 10—11 kiaaccpbl. Yriy0JieHHbIH ypOBeHb

Opranuyveckas xumus. 10 kiaace

(5 1 B Henemo Beero 170 1, u3 Hux 15 4 — pe3epBHOE Bpems)

Ne Temarnuecku | Kou- Conep:kanue y4eOHOT0 mpeaMeTa, Kypca, IUCIHUILIAHBI 110 DopMbI OcHOBHBIE BHbI
n/n i 0JI0K BO TeMATHYeCKHM 0J10KaM OpPraHu3auuu yueOHOM JesiTeJIbHOCTH
(pa3neun) 4acoB YPOKOB €
YKa3aHueMm
KOJIMYeCTBAa
4acoB
OPTAHUYECKASA XUMUSA
Beenenue o) OCOOCHHOCTH CTPOCHUS M CBOMCTB OPraHMYECKUX COCITUHCHWH. 3HaueHHE U YpOKI/I - OponransHas Oecena.
POJb OPTaHMYECKOW XMIMUHU B CHCTEME €CTECTBCHHBIX HAYK W B )KU3HU OOIIECTBA. MOICITIPOBAHHUS PaGora y 0CKH U B

Kpatkmif odepk HCTOPHUH pa3BHTHSA OpraHMYECKOW XWMHUHU. IIpenmochuiku
CO3aHUS TEOPHH CTPOCHUS: TEOPHS PAIUKAIOB W TEOPUS THUIIOB, pabOTHI A.
Kekyne, 3. ®pankmanga u A. M. bymiepoBa, cwe3n Bpaued u
ecrectBoucnbITareneid B T. llmeiiepe. OCHOBHBIE MOJOXKCHUS TEOPUH CTPOCHUS
opraHmdeckux coenuHeHuii A. M. BytnepoBa. XuMudeckoe CTpoeHHE U
CBOMCTBA OpraHMYEeCcKUX BemecTB. Mi3omMepus Ha npumepe H-OyTaHa U n300yTaHa.
OnekTpoHHOE 00Nako M opOuTanb, UX QopMbl: S- U p-. DIEKTPOHHbIE U
9JIeKTpOHHO-Tpaduyeckue GOpMyNbl aromMa yrjiepojJa B HOPMajJbHOM U
BO30YXKIEHHOM  coCTOSHHMSX. KoBaleHTHas XUMHYeckas CBA3b U €e
pasHoBHIHOCTH: - 1 7-. O6pazosanue monekyn H2, C12, N2, HCI, H20, NH3,
CH4, C2H4, C2H2. BopmopomHas cBs3b. OOpasoBanue monoB NH m H30+.
CpaBHEeHHE OOMEHHOTO ¥ JIOHOPHO-aKIIENTOPHOTO MEXaHW3MOB 00pa30BaHUS
KOBAJICHTHOH cBs3u. [lepBoe BaleHTHOE cOoCTOsIHHE — SP3-THOpHIM3anus — Ha
MIpHU- Mepe MOJICKYIBI METaHa M JAPYTUX aJKaHOB. BTopoe BaleHTHOE COCTOSHHE
— Sp2-rubpuam3anus — Ha MPUMEPe MOJIEKYIIBI dTHIIE- Ha. TpeThe BaJICHTHOE
COCTOSIHWE — SP-THOpuAM3anys — Ha I[pH- Mepe MOJEKYJIbl aleTHIeHA.
I'eomeTpust MOJIEKYJT 3THX BEIIECTB U XapaKTEPUCTHUKA BUIOB KOBAJICHTHON CBS3U
B HHMX. Mogens ['mmmecnm 11 OOBACHEHHWS B3aUMHOTO OTTAIKHBAHUS
THOPUIHBIX OpOHTaNed W WX PACIONOKEHHWS B TNPOCTPAHCTBE C MHUHHUMYMOM
SHEPTHH.

TeTpaasX.
I'pynmosas pabora.
XAMHYECKUH TUKTaHT.
WnnuBupyansHas pabora.
Pabota ¢ TekcToMm
y4eOHHKA.
CamocrosiTenbHas padoTa.
Kommprotepras
Hpe3eHTaIHsI.

VYcrHas pabora.
@poHTaNBHBINA OIPOC.
Amnanus ommooK,
JONYIIEHHBIX B
KOHTPOJIBHOM padoTe.
Pemrenne TekCcTOBBIX
KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a]1a4.
CucremaTn3anus y1eOHOTO
Marepuaia.

Ananu3 rpadukos,
TaOJIHIL, CXEM.




Tema 1.
Crpoenue u
KJ1accuguKail
us
OpPraHUYECKUX
COCTUHEHUN

15

Knaccudukanus opraHn4ecKuX COeTMHEHUH 110 CTPOSHHIO «YTJIEPOIHOTO
CKeJIeTay: allUKINIeCKUe (aKaHbl, aIKCHbI, aIKUHBI, AJIKaANCHBI),
KapOoIMKINIecKre (IUKI0ANKaHbI U apeHBl) U TeTePOIUKINIECKHUE.
Krnaccudukarms opraHn4ecKux coeJUHEHUH 10 (hyHKIMOHAIBHBIM TPYIIIaM:
COMPTHI, PEHOJIBI, IPOCTHIE SPUPHI, AJTBAET UL, KETOHbI, KAPOOHOBBIE KHCIIOTHI,
CIIOKHBIE A(PHPBI.

Howmenknarypa TpusuanbHas, parpoHansHas 1 MFOITAK. ParmonansHas
HOMEHKJIaTypa Kak npeamectBeHHUK HoMeHKIaTypsl MIOITAK. IlpuHnums!
00pa3oBaHus Ha3BaHUH opranndyeckux coenuuenuii mo MIOITAK: 3amenienus,
POJOHAYATBHON CTPYKTYPHI, CTApIINHCTBA XaPAKTEPUCTUIECKUX TPy
(anmdaBUTHBIN TOPSIOK).

CrpyKTypHast H30MEPHSI U €€ BHIBI: H30MEPHS YTJICPOJHOTO CKEIeTay,
N30Mepus NOJI0KEHHS (KpaTHOH CBSI3HM M (PyHKIIMOHAIBHOW TPYIIIIE),
MeXKIaccoBast nzomepus. [IpocTpaHCTBEHHAS H30MEPHS U €€ BUIBL:
reoMeTpuUecKas M ONTHYecKas. bronorniyeckoe 3HauCHNE ONTHYECKOM
nzomepur. OTpaskeHHe 0COOEHHOCTEH CTPOCHUS MOJIEKYN F€OMETPHUECKUX U
ONTHYECKUX N30MEPOB B MX HAa3BaHMSIX.

JemoncTpannu. O6pasisl MpeacTaBUTENeH pa3InIHbIX KIaCCOB OPTraHUIECKUX
COEIMHEHUH 1 MapOCTEePIKHEBBIEC MIN 00bEMHBIE MOJICIH UX MOJIeKy. TalmuIls!
«Ha3BaHue anKaHOB M aJKWIBHBIX 3aMeCTHTEIeH» U «OCHOBHBIE KIIACCHI
OpraHUYecKHX coequHeHuiy. lllapocTepkHEeBbIE MOIENN OPTAaHMUECKUX
COEAMHEHUH Pa3IMYHBIX KJIacCOB. MO/IENI MOJIEKYJI H30MEPOB Pa3HBIX BHJIOB
N30MEpUH

Tewma 2
XUMHUYeCcKue
peaKuuu B
OPraHUYeCKOU
XUMUHU

10

ITonsiTue o peakuusix 3amenienus. ['anoreHupoBaHue ajlkaHOB U apEHOB,
LIEJIOYHOHN TUAPOIIN3 raloreHalKaHOoB.

ITonsiTue 0 peakuMsix npucoeauHenus. [ uagpuposanue,
TUIPOrajoreHUpOBaHue, raJIoreHupoBaHue. Peakiiuu noaumepusauuu u
MOJUKOHAEHCALUH.

TTonsiTHE O peakumsX OTHIETUICHUS (JMTUMUHUPOBaHUs). JleruapupoBanue
ankaHoB. Jleruapararusi CIupTOB. JlernapoxiopupoBaHie Ha IpUMepe
rajyioreHajgkaHoB. [TOHATHE 0 KPEKWHTE aTKaHOB U JETIOTUMEPU3AINN
TIOJINMEPOB.

Peakuuu nzomepuzanuu.

T'omonuTHyecKuit ¥ reTepoIMTUIECKUI pa3phiB KOBAJIECHTHOM XUMHUYECKOM
CBsI3H; 00pa3oBaHIe KOBAJIICHTHOM CBSI3H MO JOHOPHO-AKIIENITOPHOMY MEXaHU3MY.




[MonsiTre o Hykneodune u anekrpoduie. Knaccuduxanus peakiuii no tTumy
pearupyromux yactur (HykJieo(GuIbHbIe U AIEeKTPO(QUIbHbIE) U MPUHLINILY
HU3MEHEHHUs COCTaBa MOJIEKYJIbl. B3auMHOe BIUsIHUE aTOMOB B MOJIEKYJIax
OpraHWYeCcKHX BemecTB. MHIYKTUBHBIN 1 Me30MepHbIi 3¢ dekTsl. [IpaBuino
MapkoBHHUKOBa.

PacuetHble 3amaun. 1. Berancnenne BoIXoa NpOgyKTa PEAKIH OT
TEOPETHYECKH BO3MOKHOTO. 2. KoMOMHMpOBaHHBIE 3a1a4H.

Hemonctpanuu. B3peB cMecu Metana ¢ xiopoM. ObecriBeunBaHIEe OPOMHOM
BOJIBI 3THJICHOM U areTiiieHoM. [lomyuenne denonodopmanbIeruaHoi CMOIBI.
Jenonumepuzanus noaudTuiieHa. [loaydeHue sTuneHa u stranona. Kpekuur
KepocuHa. B3pbIB rpemyuero rasza. ['opeHre Metana uiu IpornaHoOyTaHOBOH
cMecH (M3 ra30BOM 3a)KUTATIKH). B3phIB cMecH MeTaHa WK TPOMaHOOyTaHOBOH
CMECH C KHUCJIOPOJOM (BO3AYXOM).

Tewma 3.
Yraesoaopona
Bl
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[TousTHE 00 yriieBoIOpOIaX.

[TpupoaHbIe UCTOYHUKH YTIIeBo0poaoB. HedTh u ee npoMbIlieHHAs
nepepabotka. OpakIMOHHAs IEPETOHKA, TEPMHIECCKUHN U KaTaTUTHIECKAI
KpekuHT. [IpupoaHsIii ra3, ero cocTaB M MPaKTHYECKOE UCTIOIb30BAHME.
Kamennsiit yrons. KokcoBanue kaMeHHOTO yrirs. [IporcxoxaeHne mpupoIHBIX
HCTOYHHUKOB YTJI€BOJOPOAOB. PH(OpMUHT, aNKUINPOBAaHUE W apOMaTH3ALMA
He(TEenpOayKTOB. DKOJIOTHYECKHE ACHIEKTHI JOOBIUH, IIEPEPAOOTKH U
UCTIONIb30BAHMS TIOJIE3HBIX NCKOITAEMBbIX.

Asnkanbl. ['omonoruyeckuii psia u 0011as popmysa ainkanoB. CTpoeHne
MOJIEKYJIbI METaHA U IPYTuX ankaHoB. M3oMepus ankanos. dusnveckue
CBOMCTBA aJIKaHOB. AJIKaHBI B Ipupo/ie. [IpoMbIuIeHHbIE CITOCOOBI TOTyYSHHUS:
KPEKHHT aJIkaHOB, (hpakLMOHHas neperonka Hedtu. JlabopaTtopHblie criocoOb!
MOJyueHHs aJIKaHOB: CUHTE3 Biopia, 1ekapOoKkcHanpoBaHue coeil KapOOHOBBIX
KHCJIOT, THPOJIN3 KapOuaa aintoMunus. Peakiun 3amemienus. ['opeHue ajakaHoB B
Pa3IMYHBIX YCIOBHAX. TepMuuecKkoe pasnoxeHue akaHoB. Vzomepuzamms
ankaHoB. [IppumeHeHne ankanoB. MexaHU3M peakiy paJuKalIbHOTO 3aMEIeHUs,
ero craguu. [IpakTrdyeckoe UCTIONB30BaHUE 3HAHUM 0 MexaHu3Me (CBOOOHO-
panvKaabHOM) PEakInii B IpaBUiIax TEXHUKH OE301acHOCTH B OBITY U Ha
TIPOM3BO/ICTBE.

Anxensl. ['oMonornueckuit psan u obmas Gopmyna aakeHoB. CTpoeHHe
MOJIEKYJIbI STWJIEHA U IPYIUX alIKEHOB. MI30MepHsl allkeHOB: CTPYKTypHas U
nmpocTpaHcTBeHHass. HoMeHknaTypa u ¢pu3ndeckne CBOHCTBA aNKEHOB.
[MosyueHne STHICHOBBIX YIJIEBOJIOPO/IOB U3 AJIKAHOB, FAJIOr€HAIKAHOB U
cnuptoB. [lonsipusanus m-CBsI3M B MOJIEKYJIax aJKeHOB Ha PUMEpE IPOIIeHa.
[Tonsarue 06 nHAYKTHBHOM (+]) 2dhdexTe Ha mprMepe MOJICKYJIBI IPOTIeHa.

IIpakT4yeckue
padoThlI.

1. KauecTBeHHbIH
aHaJIu3
OpraHUYECKUX
CO€IUHEHMH.

2.

VYri1eBOI0pOABI




Peakiun npucoequHeHus (raloreHUPOBaHUE, THAPOraloreHUpOBaHuUE,
THJpaTalys, THApUpoBanue). Peakiun OKUCIICHUS U IIOJIMMEPH3aIH aJIKeHOB.
IIpuMeHeHHe alKeHOB HA OCHOBE X CBOMCTB. MeXaHHU3M peakiuu
MEKTPODIIBHOTO MPUCOEANHEHNS K akeHaM. OKHCIICHNE aJIKEHOB B «MSTKUX»
U ©KECTKHX» YCIIOBUSIX.

Anxussl. ['omonorngeckwii psn anmkuHoB. O0mmas popmymna. Ctpoenue
MOJIEKYJIBI aleTHIICHA U APYTuX ankuHoB. M3omepus ankuHoB. HomeHkmaTypa
aleTHIICHOBBIX YTIeB010poAoB. [lomyueHne alKHOB: METAaHOBBIHM 1 KapOUIHBIN
crocoOp1. @u3nyecKre CBOWCTBA aJIKUHOB. Peakiyuy nprucoeImHeHus
raJIOTeHUPOBaHKE, THIPOTAIOTeHUPOBaHue, ruparanus (peakuus Kydeposa),
rugpupoBanue. Tpumepuzanus aneruieHa B 0eH3oi. [IpuMeHeHne alKuHOB.
Oxucnenue ankuHOB. OcoOble CBOWCTBA TEPMHUHAIBHBIX ATKHHOB.

Anxanuenst. O6mas Gpopmya ankagrueHoB. CTpoeHue Moiiekyi. M3omepus u
HOMEHKJIATypa ajkaJaueHoB. Pusndeckue cBOMCTBA. B3anMHOE pacnosokeHue m-
CBSI3¢H B MOJICKYJIAX aJIKAJMEHOB: KyMYJIHPOBaHHOE, COIIPSIKEHHOE,
n3onupoBaHHOe. OCOOCHHOCTH CTPOCHUS CONPSHKEHHBIX allKaJIneHOB, UX
MOJTyYeHHE. AHAJIOTHS B XMMHUYECKUX CBOWCTBAX AIKEHOB M aJIKaJHEHOB.
[onumepuzanus ankanueHoB. HatypanabHbIA U CHHTETUYECKUI KaydyKH.
Bynkannzamus kayayka. Pesuna. Paboter C.B. Jlebenera. OcoOCHHOCTH peaxIiii
MIPUCOCIMHEHHS K aJIKaJINCHAM C COIPSDKCHHBIMH TT-CBA3SIMHU.

Hukmoankansl. [loHaTHE O MUKIIOATKaHAX U UX CBOMCTBaX. ['oMoorudeckuit
psn u obmast popmyiia nukinoaikanos. Hanpsoxenue rukina B C3H6, C4H8 u
C5H10, xorpopmaru C6H12. M3omepust HUKIOAIKAHOB (I10 «yTJIEPOTHOMY
CKeJIeTy», LIUC-, TPAaHC-, MEKKJIaccoBast). XUMHUYECKHE CBOHCTBA ITUKIOAIKAHOB:
TOpeHHe, pa3siokeHNe, paJiuKabHOE 3aMelieHue, H3oMepu3anusi. Ocolrle
CBOMCTBA MKJIONIPOMaHa, IIUKJIO0yTaHa.

Apensl. beH3on kak npencraButens apeHoB. CTpoeHHe MOJIEKyIIbl OeH301a.
Comnpsixenue n-cBsizeil. Ml3oMepus 1 HOMEHKIIaTypa apeHOB, UX ITOJIydECHHE.
I'omouoru 6en3ona. Bimstane 60KOBOH Lienn Ha 3JEKTPOHHYIO INIOTHOCTD
COTIPSHKEHHOTO T-00J1aKka B MOJIEKYJIaX TOMOJIOTOB O€H30J1a Ha IpUMEpe TOIyoJIa.
Xumudeckue cBoHcTBa OeH3oa. Peakiuu 3aMerenns ¢ yqactiueM OeHsona:
raJlorTeHNpOBaHNe, HUITPOBAaHHUE 1 alKkWinpoBaHue. [lpumenenne 6eH3oma u ero
roMosoros. PagukansHoe ximopupoBanue 6eH3ona. MexaHu3M U yCIOBUSA
MIPOBEACHUS PEaKINH PAIUKAIFHOTO XJIOpHpOoBaHus OeH3omna. Katanutmueckoe
THIpHUpOBaHUE OeH301a. MexXaHn3M peakiuil 3J1eKTpo(GHIBHOTO 3aMEIICHHUS:
TaJIOTeHUPOBAHUS ¥ HUTPOBAaHU OEH307a U ero roMoJoroB. CpaBHEHHE
PEaKIMOHHOM cITI0COOHOCTH OEH30J1a M TOIYO0JIa B PEAKIINAX 3aMEIICHHUS.
Opuentupytoniee aerctsue rpynisl atoMoB CH3— B peakuusax 3aMemieHus ¢




yuactueM Toiyoia. OpuenranTsl | u Il posa B peakiusax 3aMeNIeHUs ¢ y4acTHEM
apeHoB. Peakiiu OOKOBBIX IETICH aIKHIOCH30JI0B.

Pacuernsie 3amaun. 1. HaxoxaeHne MOJICKYIIAPHO# (OPMYIIBI OPraHUIECKOTO
COeIUHEHUS 10 Macce (00BbeMy) POayKTOB cropanust. 2. HaxoxneHnue
MOJIEKYJISIPHOM (hOPMYJIBI BEIECTBA IO €T0 OTHOCHTENEHOM TNIOTHOCTH 1
MacCOBOM JI0JIe AJIEMEHTOB B coeqnHeHUIX. 3. KoMOMHNpOBaHHbIE 3a1a4H.

Tema 4
CroupTtsl 1
(heHoITBI

14

Crupter. CocraB 1 kiaccuukanus ciuptoB. Vizomepus criupToB (I0JI0KEHNE
THIPOKCHIIBHBIX TPYIIIL, MEKKIIACCOBASI, «YTICPOTHOTO CKeleTay). Ou3ndeckue
CBOCTBA CIIUPTOB, UX MOIy4deHHE. MeXMOJIEKYIISIpHAs BOJOPOTHAS CBA3b.
OCoOCHHOCTH IEKTPOHHOTO CTPOCHUS MOJICKYII CITUPTOB. XUMUIECKHE
CBOICTBa CIIUPTOB, O6YCJ'IOBJ'ICHHI>Ie HaJIMYUCM B MOJICKYJIaX T’MAPOKCUIIbHBIX
rpymi: o0pa3oBaHUe aKOTOJISITOB, B3aUMOJICHCTBHE C TallOT€HOBOAOPOIaMHY,
MEXMOJIEKYJISIpHast ¥ BHYTPUMOJIEKYJIsIpHast AeTHApaTalys, STepUpHuKaIis,
OKHCJICHHE U JeTHApupoBanue ciupToB. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX
crupToB. KaduecTBeHHas peakius Ha MHOrOaTOMHBIE CITUPTHL. BaxHeiimune
MIPECTaBUTENN CIAPTOB. DUINOTOTHIECKOE IEHCTBIE METaHOJIA U ATAHOJIA.
Ankoronmsm, ero nocuenctsus. [Ipodmmaktiuka amkorommusma.

®enoel. @eHo, ero GU3NIECKUe CBOCTBA U MOydeHHe. XUMUIEeCKHe
cBO¥icTBa (peHONA KaK (PYHKIHUSA ero cTpoeHns. KucnoTHele cBoiicTBa. B3anmHuoe
BIIMSTHHAE aTOMOB ¥ TPYTIIT B MOJIEKYJIaX OPTaHMICCKHUX BEIISCTB Ha MPHMEpPE
¢denona. [TonukonaeHcanus ¢peHona ¢ popmanbaeruaoM. KadecTBeHHas peakiys
Ha ¢enoi. [Ipumenenue dpenosa. Kinaccubukarms henosnos. CpaBHeHHE
KHCJIOTHBIX CBOMCTB BEILECTB, COJAEPKALIUX I'MIPOKCUIIbHYIO TPYIILY: BOJBL,
OJIHO- U MHOTOQTOMHBIX CIIUPTOB, ()eHOIa. DNEKTPOPUIBHOE 3aMEILEHUE B
0eH30J1bHOM KoJblie. [IpuMeHeHne npou3BoAHbIX (heHona.

PacueTHnie 3a4a4u. Brraucnenus 1o TCPMOXUMHUYICCKHUM YPABHCHUAM.

[IpakTueckue
paboTHI.

3. CnupTtsl 1
(heHonbl

Tema 5
AJIbIETUIIBI.
Keronn!

14

CrpoeHue MOJIEKYJ ajbJeTH/IOB U KETOHOB, MX U30MEPUs U HOMEHKIIaTypa.
Oco0eHHOCTH CTPOEHUs KapOOHMIBHOHN rpynnsl. PU3ndeckre CBOHCTBA
¢dopmanbpaeruaa u ero romoaoros. OTIenbHbIE IPEICTABUTENN ATbIETHIOB U
KETOHOB. XMMHYECKHE CBOMCTBA aJIbJIETUI0B, O0YCIIOBICHHBIE HATMYNEM B
MOJIEKYJIe KapOOHMIIBHOM TPYIIIBI AaTOMOB (THAPUPOBAHKE, OKHCIEHUE
aMMHavyHBIMH pacTBOpaMu oKcua cepedpa u ruapoxcuna meau (II)).
KauecTBeHHbIE peakuy Ha albAeruAbl. Peakius noauKkoH eHCauu
dbopmanpaeruaa ¢ penosroMm. OCOOEHHOCTH CTPOEHHUS U XUMUIECKUX CBOHCTB
keToHOB. HykneodunsHOe mprcoenHeHne K KapOOHUIHHBIM COSTUHEHHSIM.
[TpucoenuHeHue MaHOBOJOPO/IA U THAPOCYNbUTA HaTpusl. BzanmHoe BiusiHue
aTOMOB B MoJIeKyJiax. ['ajoreHupoBaHue anbJeru0B U KETOHOB 110 HOHHOMY
MeXaHHU3My Ha cBery. KauecTBeHHas peakiisi Ha METHUJIKETOHBI.

IIpakTH4eckue
padoThlI.

4. Anpaerunsl U
KETOHBI

10



Tema 6
KapbonoBsie
KHCJIOTHI,
CIIO’KHBIC
3¢upsI 1
KHUPBI

18

KapGoHoBeie kuciaoTel. CTpoeHHe MOJeKyJ1 KapOOHOBBIX KHCIIOT U
kapOokcmibHO# rpymmbl. Kitaccudukanys 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT.
duznueckue cBoiicTBa KApOOHOBBIX KHCIIOT M UX 3aBUCUMOCTD OT CTPOEHHS
ModekyJ. KapOoHOBBIE KHCIOTHI B pupoe. bronornueckas poib KapOOHOBBIX
kucyoT. O0Ime cBOMCTBA HEOPTaHNUECKUX U OPTAaHUYECKUX KHCIIOT
(B3aMMOJEHCTBHE C META/UIaMH, OKCHIAMH METAJUIOB, OCHOBAaHUSAMH, COJISIMH).
BrustHME YTIIeBOIOPOTHOTO paarKajia Ha CHITy KapOOHOBOH KHUCIIOTHL. Peakrus
aTepu(UKaNNH, YCIOBHS €€ IPOBEACHII. XUMHUIECKHAE CBOMCTBA HETIPEAECIbHBIX
KapOOHOBBIX KHCIIOT, 00yCIIOBICHHBIE HAJTMIHEM TT-CBA3U B MoOJIeKyJe. Peakunu
3MEeKTPOGUILHOTO 3aMEIICHUS ¢ yJacTUeM OCH30WHON KHUCIIOTHI.

CroxHble 3¢upbl. CTpoeHUE CIIOKHBIX 3(UPOB. 30MepHs CIIOKHBIX 3(PHPOB
(«yrnmepoIHOTO CKeneTay M MexkiIaccoBas). HoMeHkIaTypa clIoKHBIX 23(QHPOB.
OOpaTUMOCTh peakuu dTepuUKAIH, THAPOIH3 CIOKHBIX 3(GUpoB. PaBHOBECHE
peakuuu dTepudUKanuy — ruaposn3a; GakTopbl, BIUSIONME Ha Hero. PerieHue
pacyeTHBIX 3a/1ad Ha OIpE/IeICHNE BBIX0/Ia ITPOIyKTa peakuuu (B %) oT
TEOPETHYECKH BO3ZMOXKHOTO, YCTAaHOBJICHHE (DOPMYJIIBI I CTPOSHHUS BEUIECTBA MO
MIPOJYKTaM €ro CropaHus (WU THAPOIIN3a).

Kupsl. XKupsl — ciioxHbIe 3QHUpHI IITHIEpHHa U KapOOHOBBIX KucinoT. CocTa
u ctpoenue xupoB. HomeHkIatypa n kinaccudukanys xxupos. Macina. XXups! B
npupoze. bruonormueckue pyHKImH xupoB. CBolicTBa kUpoB. OMELICHHE
KHPOB, NoJtyueHue Mbiia. OObsICHEHHE MOIOIIMX CBOHCTB MbuIa. [ 'napupoBanue
KHUIKKX xKHpoB. Maprapus. [Tonstue o CMC. O0bsicHeHIE MOIOIIIUX CBOUCTB
mbuta 1 CMC (B cpaBHEHHH).

JeMoHcTpanuy. 3HaKOMCTBO ¢ pU3NYECKUMHU CBOMCTBAMU HEKOTOPBIX
KapOOHOBBIX KUCJIOT: MypaBbHHOM, YKCYCHOMN, POTTMOHOBOM, MACJISTHOH,
[[aBEJICBOM, TUMOHHOH, OJICHHOBOM, CTeapUHOBO#, OeH30iHOM. Bo3roHka
0eH301{HOI KHCIOTEL. OTHOIIEHHE Pa3JINYHBIX KapOOHOBBIX KUCIIOT K BOJIC.
CpaBHEHHE KUCJIIOTHOCTH CpeJIbl BOJHBIX PaCTBOPOB MypPaBbUHOM U YKCYCHOM
KHCJIOT OAMHAKOBOW MoJIsipHOCTH. [loiTydeHne NpusSTHO NaxHYyIIETO CIOKHOTO
s¢upa. OTHOIIEHNE K OPOMHOMN BOZIE M PACTBOPY NEpMaHTaHaTa KaJlHs
TIpeIeNbHON U HeTIpeAenbHON KapOOHOBBIX KHCIOT. [llapocTepkHeBbIe MOIEITN
MOJIEKYJI CJIOKHBIX 3(UPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. OTHOIIIEHUE
CJIIMBOYHOTO, TIOZICOTHEYHOTO U MAIITTHHOTO MacJia K BOJHBIM pacTBopaM Opoma
1 TIEpPMaHTaHaTa KaJusl.

[IpakTrueckue
paboTHL.

5. KapGoHoBsie
KHCIIOTHI.

11



Tema 7
Yrnesoanl

16

MoHo-, nu- u nonaucaxapunasl. IlpeacraBuTeny Ka>kaoH rpymisl.

Bbuonoruueckas poss yrieBojoB. Mx 3HaueHue B )KU3HU YeJIOBEKa U OOIIECTBa.

MoHnocaxapunsl. ['moko3a, ee pusndeckue cBoiictsa. CTpoeHUE MOJIEKYJIBL.
PaBHOBeCHS B pacTBOpPE TIIOKO3BI. 3aBHCUMOCTh XHMUYECKHX CBOWCTB TITFOKO3bI
OT CTPOCHHUS MOJIEKYNbl. B3anmoneiictBre ¢ runpokcunom mean (1) mpu
KOMHATHOW TeMIIepaType U HarpeBaHWUM, dTepHUKALNS, PEAKIH «CepeOpsTHOTO
3epKaja», THApHpoBaHKe. Peaknnu OpoKeHNS TIIIOKO3BI: CTUPTOBOTO,
MOJIO4HOKHCIIOTO. ['ITI0K03a B mpupoae. bruonorndeckast poJib TIIOKO3HI.
[IpumeHeHue III0KO3bI HA OCHOBE €€ CBOMCTB. DpyKTO3a KaK U30MEP IIIFOKO3BI.
CpaBHEeHHE CTPOCHHS MOJIEKYJI U XUMUYECKUX CBOICTB IIIOKO3bI U ()PYKTO3BI.
®pykTo3a B IpUpoe U ee OUOJIOrndecKast pos.

Hucaxapuapsl. CTpoeHue qucaxapuaoB. BoccranapnuBatonye u
HEBOCCTaHaBIHMBaroIue qucaxapuapl. Caxaposa, JakTo3a, MaJIbT03a, UX
CTpoeHHe U Onojornyeckas poib. ['uaponus qucaxapuaos. [IpoMeinuieHHOE
TIOJTYYSHHE CaXxapo3bl U3 MPUPOIHOTO CHIPHS.

INommcaxapuael. Kpaxman u niemtonosa (cpaBHUTENbHAS XapaKTEPUCTHKA!
CTpOEHHE, CBOWCTBA, OHONOrHUecKas poib). PusHueckne cBOMCTBA
TOJIMCaxapuoB. XUMHUYECKHE CBOMCTBA MONMMCAaXapuaoB. [ uaponus
nosnucaxapunos. KauectBeHHas peakiust Ha kpaxmai. [lonmcaxapuis! B mpupo/ie,
nx Ouonorndeckas poss. [Ipumenenne nonucaxapunos. [lonstue 06
HUCKYCCTBCHHBIX BOJIOKHaX. B3aHMOHeﬁCTBHe ICIIITI0JIO3BI C HCOPTAHNYECKUMU 1
KapOOHOBBIMU KHUCIIOTaAMH — 00Opa30BaHUE CIIOKHBIX 3(PHPOB.

Jemonctparuu. O0pasibl YIJIEBOJOB U U3IENH U3 HUX. B3aumoneicTeue
caxapo3ssl ¢ runpokcuom menu (I1). [Tomydenne caxapata Kaublins U BIJEICHNUE
caxapo3bl U3 pacTBOpa caxaparta Kanblus. Peaknus «cepebpsHoro 3epkaiay ajs
[IFOKO3b1. B3auMoieiicTBre rTF0K03bI ¢ () YKCHHCEPHHUCTON KUCIIOTOM.
OTHoIIEHNE PACTBOPOB Caxapo3bl M MaIbTO3bI (JIaKTO3B) K ruapokcuay memnu (I1)
npu HarpeBaHuK. O3HaKOMJICHHE ¢ (PU3MUECKUMH CBOWCTBAMH EIUTIONO3BI U
Kpaxmaina. HabyxaHune 1esntroo3sl 1 Kpaxmaia B Boge. [lomydenune HuTpaTa
LEIUTIOIIO3BI.

JlabopatopHsie onbIThL. 20. O3HaKOMIICHHE ¢ (PU3MYSCKUMH CBOMCTBAMH
rroKo36l. 21. B3anMoaeiicTBre Tioko3s! ¢ ruapokcuaom meau (I1) mpu
OOBIYHBIX YCIIOBHAX W IPHU HarpeBaHUH. 22. B3anmMoaelicTBHe TIIOKO3BI U
caxapo3bl ¢ aMMHAYHBIM PacTBOPOM OKcHa cepebpa. 23. KucnorHsiil ruaponn3
caxapo3sl. 24. KauecTBeHHas peakiys Ha KpaxMai. 25. 3HaKOMCTBO ¢
KOJUIEKIIMEH BOJIOKOH.

12



Tema 8
A3zoTconepxa
e
OpraHHYECKHe
COETUHEHUS

17

Awmmunsl. CoctaB u cTpoeHre aMuHOB. Kitaccudukanusi, nzomepus u
HOMEHKJIATypa aMUHOB. AlndaTruyeckie aMiuHbl. AHIIUH. [lony4eHne aMUHOB:
ATKWIMPOBAaHUE aMMHUaKa, BOCCTAHOBJICHHE HUTPOCOCIMHEHNH (peaKiys
3ununHa). U3ndeckre CBONCTBAa aMHHOB. XMMHYECKHE CBOMCTBA AMHHOB:
B3aUMOJEHCTBUE C BOAOU U KUcioTaMu. ['oMonoruueckuit psii apoMaTUHIECKUX
aMIHOB. AJNKIINPOBaHKE U alllUIMPOBAaHIE aMIHOB. B3anMHOE BIMSTHHE aTOMOB
B MOJICKYJIaX Ha IpUMepe aMMHUaKa, aTin(paTHIecKuX U apOMaTHIECKUX aMIHOB.
[IpumeHeHre aMUHOB.

AMUHOKHCITOTHI 1 Oenkn. COCTaB U CTPOCHUE MOJIEKYII aMHHOKHUCIIOT.
M3omepust aMuHOKUCTOT. [IBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB
AMUHOKUCIIOT U €€ MPUIUHBI. BSaHMOﬂeﬁCTBHC AMHUHOKHUCJIOT C OCHOBAHUSIMMU.
B3anmopeiicTBue aMHMHOKHCIIOT C KUCJIOTaMH, 00pa30BaHUE CIIOKHBIX I(DUPOB.
O0pa3oBaHue BHYTPUMOJICKYJISIPHBIX coJieil (OMIMONIIpHOro noHa). Peakuus
ITOJIMKOHACHCAIIU aMHUHOKHUCIIOT. CHHTETHYECKHE BOJIOKHA (KaHpOH, OHAHT U
Ip.). bruonormaeckas poias aMUHOKHCIOT. [IpuMeHeHNE aMIHOKHCIIOT.

Benku xak npuponusie 6nomnonumepsl. [lentuanaas rpymnmna aToMOB H
nentugHas cBs3b. [lentunabl. benku. [lepBudnHas, BTOpUIHAS U TPETHIHAS
CTPYKTYpHI OeNKOB. X IMHUYECKHE CBOHCTBA OETIKOB: TOPCHNUE, ICHATYPAIIHS,
THIPOJIN3, KaAYeCTBEHHEIC (IIBETHBIC) peakiin. bruonorndeckue GyHKIMHA OCIKOB.
3HauyeHne OenkoB. YeTBepTHUHAS CTPYKTYpa OCIKOB KaK arperanus OCIKOBBIX U
HeOeNKoBBIX MoJieKyI1. [ mobanpHas mpobiaema 6EeJIKOBOTO roJI0IaHuUs U IyTH €€
peueHus.

HyxksenHoBsle kucinotel. OOt U1aH CTpOeHHs HyKIeoTU10B. [loHsaTHE O
MMMPUMHUJIUHOBBIX U TYPUHOBBIX OCHOBAHUAX. HepBI/I‘IHaH, BTOpUYHAA U
TpeTuuHas cTpykTypbl Mosekyisl JIHK. buonornueckas pons JJHK n PHK.
I'ennas urxeHepus U GuoTexHosorus. TpaHcreHHbIe GOPMBI JKUBOTHBIX U
pacTeHui.

Tema 9
buonornuecku
AKTHUBHBIC
BeIIeCTBa

10

Buramunsl. [Tonstue o Butamunax. Mx knaccudukamys u o003HaueHHE.
Hopwmsl notpebienus BuTaMuHoB. BogopactBopumeie (Ha npumepe ButamuHa C)
1 KHpOpacTBOpuMBbIe (Ha mpuMepe BuTaMuHOB A U D) Butamunsl. [Tonsrue 06
aBUTaMHMHO3aX, TUIEp- ¥ THIIOBUTaMHUHO3aX. [IpodrinakTika aBUTAMHHO30B.
OtaenbHBIE IPENICTABUTENN BOAOPACTBOPUMEIX BUuTaMuHOB (C, PP, rpymmst B) u
KHPOPACTBOPUMBIX BUTAaMHUHOB (A, D, E). Ix Ononormdaeckas pois.

®epmentsl. [TonsaTre o pepmeHTax Kak 0 OMOJIOTHIECKHX KaTalu3aTopax
0eTKOBOM MPHUPOBL. 3HaUEHNE B OMOJIOTHHN W IPUMEHEHNE B TPOMBIIIICHHOCTH.
Knaccudukarus pepmentoB. OCOOEHHOCTH CTPOEHHS U CBOUCTB (pepMEHTOB:
CEJIEKTUBHOCTH B 3P (PEKTHBHOCTH. 3aBUCUMOCTh aKTHBHOCTH (pEpMEHTA OT
temnepatypsl 1 pH cpempl. OcoOEHHOCTH CTPOEHUS M CBOWCTB B CPABHEHUH C
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HEOPraHUYECKHMH KaTaJln3aTOPaMH.

T'opmonsl. [ToHsATHE 0 rOPMOHAX KaK OMOJIOTMUECKH aKTHBHBIX BEILECTBAX,
BBINOJTHSAIOIINX SHIOKPHHHYIO PETYJISIIUIO XKU3HEAEATEIbHOCTH OPraHH3MOB.
Krnaccudukamnms ropMOHOB: CTEpONABI, TPOU3BOJHBIE AMUHOKHUCIIOT,
MOJIMIIETITUIHBIE U OCIIKOBBIE TOPMOHBI. OTIENbHBIEC IPEICTABUTEIH TOPMOHOB!
3CTPAZNOI, TECTOCTEPOH, HHCYJINH, aAPCHAIINH.

JlekapctBa. [ToHsATHE O TEKapCTBaX KaK XMMHOTEPAIICBTHIECKUX TPENapaTax.
['pymier tekapcTB: CyabhaMuIb! (CTPENTONN), aHTHONOTHKHY (TICHUIIILINH),
acriupuH. be3onacHsle crocoObI MpUMEHEHHS, JIEKapcTBEHHbBIE popMbl. KpaTtkne
HCTOPHYECKHE CBEACHUS O BOSHUKHOBEHHHU M Pa3BUTHU XUMHUOTEPAIIHH.
MexaHu3M JeHCTBHSI HEKOTOPBIX JIEKaPCTBEHHBIX MPENapaToB, CTPOCHHE
MOJIEKYJI, IPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAJIM3a XUMHUYECKOTO
CcTpoeHHsl. AHTHOMOTHKH, UX KacCU(UKALKUS 110 CTPOCHHIO, TUITY U CIIEKTPY
neiicteus. Jlucbaktepros. HapkoTuku, HApKOMaHUs U e¢ MPO(UIaKTHKA.

[TpaxTukym (7
4)

1. KadvecTBeHHBIii aHAJIN3 OPraHUYEeCKUX COeTMHEHH . 2.
Yraesogopoasl. 3. Cniuprel U peHobI. 4. AJIbAETHAbI M KETOHBI. 5.
KapGonoBble KucjorTsbl. 6. Yriaepoabl. 7. AMUHBI, AMUHOKHCJIOTbI,
0€JIKH.

OBIIASA XNMUA

Tema 1.
Crpoenue
aToma

16

ATOM - c0KHas YacTuna. ATOM — CIIOKHasl yacTuna. JlokazaTenbcTBa
CJIO’KHOCTH CTPOEHUSI aTOMa: KaTO/AHBIC M PEHTI€HOBCKHUE JTy4H, (oTOIhPEKT,
paanoakTUBHOCTh. OTKPBITHE AIEKTPOHA, IPOTOHA U HEUTpOHA. Moxenu
ctpoenus atoma (Tomcona, Pezepdopna, bopa). Makpomup 1 MUKpOMHD.
KBaHTOBO-MeXaHMYECKHE IPEACTABIECHUS O CTPOEHUH aTOMa.

CoctosiHHe 37eKTPOHOB B aToMe. HyKIOHBI: IPOTOHBI ¥ HEHTPOHBI. HYKIIHIBI.
W306aps! 1 n3otonsl. KBaHTOBO-MeXaHWYECKHE MPEACTABICHUS O IIPUPOJIE
anekTpoHa. [ToHsTHE 00 21EKTPOHHON OpOUTATN U SJIEKTPOHHOM O0JIaKe.
KBaHTOBBIC YHCIIa: TJIABHOE, OpOUTANIbHOE (MOOO0YHOE), MATHUTHOE U CIIMHOBOE.
[IpaBuia 3amomHeHNS YHEPTETHUECKUX YPOBHEH N OpOHTaIeH 3JIEKTPOHAMH.
ITpunuun MuHUMYyMa 3Hepruu, 3anpet Ilaynu, npasuno XyHna, npaBuio
KreukoBckoro. DineKTpoHHbIE KOHPHUTYPAIlM aTOMOB U HOHOB. OCOOEHHOCTH
JIEKTPOHHOTO CTPOEHHSI aTOMOB XpOMa, MeJi, cepedpa u JIp.

BanentHble BO3MOXKHOCTH aTOMOB XMMUYECKUX IEMEHTOB. BaneHTHbIe
JJIEKTPOHBI. BajleHTHBIE BO3MOXHOCTH aTOMOB XMMUYECKHX JIEMEHTOB,
00ycIioBJIeHHBIE pa3MuHBIMH (akTopamu. CpaBHEHHE TIOHATHH «BAJIEHTHOCTBY
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U «CTETEHb OKUCIICHUS.
ITepuonnueckuii 3akoH u Ilepruoandeckasi cucTeMa XUMHUECKUX AJIEMEHTOB
J.11. MenpeneeBa u crpoerue atoma. Ilpeanocsinku otkpeitus Ilepuoauueckoro
3akoHa. OTKpeITHE 3aK0HA. [lepBas ¢popmynupoBka [leprogiaeckoro 3akoHa.
Crpykrypa Ileproandeckoii cuctemsl 31eMeHTOB. COBPEMEHHBIE IPECTaBICHUS
0 XHMHYECKOM ieMeHTe. Bropas hopmynuposka [leproandeckoro 3akoHa.
[lepnoguueckas cucrema U cTpoeHue aToMa. OU3NUECKUI CMBICI OPSIKOBOTO
HOMepa 3JIeMEeHTa, HOMEPOB I'pyMIisl U neprona. [leprnoanieckoe n3MeHeHHE
CBOHCTB 3JIEMEHTOB: PaJiyca aTOMa, 3IeKTPOOTPHLATENbHOCTH. [IpranHBI
W3MEHECHUS METAJNINUECKUX U HEMETANIMYCCKUX CBOMCTB 2JICMEHTOB B rpynmnax
U MepUoJiax, B TOM YMcIie U B 00JbIIMX U cBepXOoabumx. OcoOeHHOCTH
CTPOCHHSI aTOMOB aKTHHOMJIOB M JIAHTaHOUNOB. TpeThbst popMynupoBka
ITepnoauuaeckoro 3akona. 3naueHue [lepuoauueckoro 3akona u llepuoanueckoit
CUCTEMBI JId Pa3BUTHA HAYKU U TIOHUMaHUA XUMHYECKOH KapTHHBI MUpa

Tewma 2.
Crpoenue
BEILECTBA.

JucnepcHsie
CHUCTEMBI

24

Xumuueckas cBsi3b. Enunas npupoaa xumuueckoi csssu. llonsarue o
XMMHYECKOH CBSA3M KaK MPOLECcce B3aUMOIEHCTBHS aTOMOB ¢ 00pa3oBaHNEM
MOJIEKYJI, HOHOB ¥ paJuKajIoB. Buapl xumuueckoii cBsa3u. AMop¢hHbIC 1
KpHUCTaJNINYECKUE BenlecTBa. MIoHHas XUMU4ecKas CBsI3b. JJUMONBHBI MOMEHT
cBs13u. CBOMCTBA BELECTB C HOHHOW KpUCTAJIMUECKOM pemeTkoi. KoBanentHas
cBs13b. MeTOo/] BaJIGHTHBIX CBSI3€i B 00pa30BaHNM KOBAJICHTHOH CBS3H.
ONEeKTPOOTPULIATENBHOCTS U PA3HOBUAHOCTH KOBAJICHTHOM CBSI3U IO 3TOMY
MIPU3HAKY: TOJIApHas U HemosipHas. Crocob nepeKkphIBaHus 3JIEKTPOHHBIX
opburaneit u k1accu(UKaIUs KOBAJCHTHBIX CBA3EH 10 3TOMY NPHU3HAKY: G- U T-
cBsi3u. KpaTHOCTh KOBAJICHTHBIX CBSI3€H M MX KiIacCH(UKAIUS 110 ITOMY
MIPU3HAKY: OJMHAPHAs, IBOMHAs, U T. 1. MeXxaHH3MBI 00pa30BaHUs KOBAJICHTHOM
CBSA3M: OOMEHHBIN U TOHOPHO-aKIEeNTOPHBIH. OCHOBHBIE CBOMCTBA KOBAJICHTHOM
CBSI3U: HACBIIIAEMOCTb, HAIIPABJIICHHOCTb, JUIOJbHbIA MOMEHT. I1oIspHOCTD
CBS3M U MOJIIPHOCTH MOJIEKYJbl. KpucTamindyeckoe cTpoeHHE BEIIECTB ¢ THM
THUIIOM CBSI3H, UX (U3NYECKHe CBOHCTBA. MeTanieckas CBs3b U ee
ocoberHocTH. Pu3nueckue cBoiicTBa METAIIIOB KaK (DYHKINS METAJIIMYECKOH
CBSA3M U METAIIIMYECKON KPUCTAITMYECKON pemeTku BogopoaHas cBs3b u
MEXaHM3M ee 00pa3oBaHus. MeXMOeKysipHas U BHYTPUMOJIEKYJIsIpHast
BOJIOPOJHBIE CBsI3U. PU3MUECKHE CBOMCTBA BEIIECTB C BOJOPOJAHON CBS3bIO.
Bbuosnoruueckas posb BO- JOPOIHOM CBSI3U B OPraHU3ALMU CTPYKTYP
6uononnmepoB. Ban-aep-BaanpcoBo B3anmoeiicTBre. OpHeHTAIIMOHHOE,
MHIYKIMOHHOE U AUCIIEPCUOHHOE B3aUMOJEHCTBUE MEXY MOJIEKYJIAMU.

VY CI0BHOCTB pa3[eNeHus BEIECTB 110 TUIIAM CBSI3U, €IMHas IPUpoa
XUMHYECKOH CBSI3H.
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I'mbpunuszanus opouraneit. 'eomerpus monexy:n. Teopus rubpuauzanuu u
OTTAJIKUBAHUS BaJIEHTHBIX Map. THUITEI THOPUIU3ALNY JJIEKTPOHHBIX OpOHUTaneii n
TeOMETPHs OPraHWYECKUX U HEOPTaHMUECKUX MOJEKYIL.

Teopus CTpOEHHSI XUMUUECKUX coequHEHNH. [Ipennocbulku co3ianust TEOpU
CTPOCHHUS XUMUIECKUX COCTMHEHNUI: pabOTHI MpemecTBeHHUKOB A. M.
Bytneposa (K. b. {roma, ®@. Benep, 111. ®. XKepap, @. A. Kekyne), cpesn
ectectBoucnseltatenei B r. llneliepe. JIuunoctHsle kauectBa A. M. byTtieposa.
OCHOBHBIE TIOJIOKEHUS TEOPHU XMMUYECKOTO CTPOCHUSI OPTaHUIECKUX
COEIMHEHUH 1 COBPEMEHHOM TEOPUM CTpOEHUs. 30Mepusi B OpraHUYECKON U
HEOpraHU4eCKoi XuMuu. B3auMHoe BIIMsSIHUE aTOMOB B MOJIEKYJIaX
OpPraHNYCCKUX U HEOPraHNMICCKUX BCIIECTB. OCHOBHEBIE HanpaBJICHUSA pa3BUTHA
TEOPUU CTPOCHUS OPTAaHUYECKUX COeTMHEHUH (3aBUCUMOCTh CBOICTB BEILIECTB HE
TOJIBKO OT XUMHUYECKOI'0, HO U OT UX DJICKTPOHHOI'O U MPOCTPAHCTBEHHOT'O
cTpoeHust). MHIYKIMOHHBIH 1 Me30MepHbIi 3G QekThl. CTepeoperyspHOCTb.

JlnanexkTiuaeckre OCHOBBI OOIIHOCTH ABYX BEIYIINX TEOPHI XHMHH.
JnanexTrudeckre OCHOBBI OOIIHOCTH Neproandeckoro 3akoHa Jl. 1. Menneneesa
u Teopuu ctpoeHus A. M. bytnepoBa B craHOBIICHHH (PabOTHI
MIPEALIECTBEHHUKOB, HAKOIUICHHE (DaKTOB, ydacTHe B Che3Jax, PyCCKUi
MEHTAJIUTET), IpefcKa3aHuy (HOBbIE neMeHThl — Ga, Se, Ge 1 HOBBIC BEIIeCTBa
— W30MEpPHI) U Pa3BUTHH (TPU POPMYIHPOBKH).

[Tonumeps! oprannueckue U Heopranndeckue. [lomumepsr. OCHOBHBIE TIOHSATHS
XUMHUHU BBICOKOMOJICKYJIAPHBIX COGHHHEHHﬁZ «MOHOMEDP», KIOJIUMEP»,
«MaKpPOMOJIEKYJIa», «CTPYKTYPHOE 3BEHOY, «CTEIICHb MTOTUMEPU3AIINY,
«MoJeKyspHas Maccay. CrocoObl MOTYYEeHUS TOIUMEPOB: PEAKIIH
MOJIMMEPH3aIMY U MoTuKoHIeHcanud. CTpoeHHe NOJINMEPOB: TeOMeTpHUIecKas
(bopMa MaKpOMOJIEKYJI, KPUCTAUTHYHOCTh 1 aMOP(HOCTb, CTEPEOPEryJIIPHOCTD.
[Momumeps! oprannueckue u Heopranudeckue. Kayuayku. ITnactmaccsl. Bonoksa.
Bromnonumepsr: 6enkn 1 HyKJIenHOBBIE KHCIOTEL. Heopranndyeckue noianmeps
aTOMHOTO CTpOEHUs (AJUIOTPOIHBIE MOJU(HUKALINH YTIIEpO/ia, KPUCTAIITHIECKAI
KPEMHH, CeJIeH 1 TeJLTYP LEeMOYeYHOTO CTPOSHHMS, TUOKCH]] KDEMHUS U JIp.) U
MOJIEKYJISIPHOTO CTPOEHUs (cepa rutacTuaeckas u Ip.).

JucniepcHsie cuctemsl. UncTeie BemecTBa u cMecu. Knaccnpukarms
XMMHYECKHX BemecTB o yncrore. CoctaB cmeceid. PactBopsl. PactBoprMocTh
BemiecTB. Kitaccudukanus pacTBOPOB B 3aBUCHMOCTH OT COCTOSTHHS
PacTBOPEHHOTO BEIIECTBa (MOJIEKYISIPHBIE, MOJIEKY I PHO-HOHHbIE, HOHHBIE).
Tuns! pacTBOPOB 1O COAEPIKAHHUIO PACTBOPEHHOTO BemiecTBa. KoHIeHTpanus
pactBopoB. [loHsaTHE «aucTiepcHas cucteMay. Kiaccuukamnus quciepcHbIX
CUCTEM B 3aBUCHMOCTHU OT arperaTHOro COCTOSIHUS JUCIIEPCHOHHOM cpenibl U

16



JMCIIEPCHON (ha3bl, a Tak ke Mo pa3Mepy dacTull. ['pyboaucrepcHble CHCTEMBI:
SMYJbCUU U CyclIeH3UH. TOHKOANUCTIEPCHBIE KOMJIOUIHbBIE CUCTEMBI: 301 U T'eIH.
O ekt Tunnang. Koarynsauus B KOJUIOMIHEIX pacTBopax. CHHEPE3HC B TeIIAX.

Pacuernsie 3amaun. 1. Pacuets mo xumudaeckuM popmynam. 2. Pacuersr,
CBSI3aHHBIC C HOHATUSAMH «MaccoBas I0JS» U «00BEMHAs HOJIS» KOMIOHEHTOB
cMmecH. 3. Berancnenne MOIApHOH KOHIIEHTPAIIUH PaCTBOPOB.

Tewma 3.
XUMHYECKHE
peakuuu

34

Krnaccudukarums XuMIdecKix peakiiinii B OpraHnIecKOi 1 HEOpraHnIEeCKOi
xuMud. [ToHATHE 0 XUMHUECKOW peakiuy, OTIHIUE e OT SIICPHON peaKInu.
Pacmieruienue saep, TepMOSICPHBIN CHHTE3, SACPHBI 00MEH. AJTOTPOIHEIE H
monmMopQHEIEe IpeBpaeHns BemmecTB. Kiaccudukarus peakmii B
HEOPTaHMYECKOW XMUMHUH 10 YUCITYy U COCTAaBY PEarupyroInX BEIIeCTB
(paznoxeHus1, COeTUHEHNUS, 3aMenIeHns, oOMeHa). Kitaccupukanus XuMIIecKuX
peaxIuii B OpraHMuecKoi XUMUH (IIPUCOSANHEHHS], 3aMEIEeHHs, OTIICTICHNUS,
n3omepusaimn). Knaccudukaius peakifuii mo TermioBomMy 3QpQexTy, mno
($a3oBOMY COCTaBy, 10 Y4acTHIO KaTanu3aropa. OOpaTuMbie U HEOOpATHMBbIC
peaxiuy. THUIIBI peareHTOB U MOHATHE O MEXaHU3MaX XUMHUCCKUX PEaKIUii
(MOHHOM M CBOOOTHOPaAUKAIBEHOM). OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
PEaKIy ¥ peaKiiy, HIyIe 0e3 N3MEHEHHsSI CTETICHEH OKHUCIICHHSI SIIEMEHTOB.
MeXMONEKYISIPHBIC M BHYTPUMOJICKYJISIPHBIE OKHCITHTEIEHO-
BOCCTAaHOBHTEIFHBIC peakIii. Peakiu qucponopurnoHupoBaHust. MeTombr
COCTaBJICHUS OKUCIIATEIFHO-BOCCTAHOBUTEIFHBIX PEAKIIHI: METO/I AIIEKTPOHHOTO
Oananca 1 MeToJ morypeakuii. OCHOBHBIC MTOHITHS XUMHYECKOM
TepmoanHamuk. [lepBoe Havano TepMoarnHAMUKH. TermoBoit a¢ ekt
XUMHYecKol peakimu. 3akoH ['ecca u cieactBus u3 Hero. Teriora (SHTAIBIN)
oOpazoBanus BellecTBa. TepMoxumuueckue pacueTsl. [loHsTHE SHTpOIIHY.
Btopoe nauano tepmoaunamuku. CBoOoaHas sHeprus [ m66ca. Pacuerst
CaMOIIPOU3BOJILHOTO TPOTEKAHUS XUMHUIECKON PEaKIiH.

CKOpOoCTh XUMHUECKHX peakiuid. [IpeqmeT xumudeckoil kuaeTuku. [ToHsTre
CKOPOCTH XUMHUECKON peakiuu. KuHeTnueckoe ypaBHEHHE PEaKIuu |
KOHCTaHTa CKOPOCTU XUMHUUECKOH peakuuu. PakTopbl, BIUSIOMUE HA CKOPOCTh
XMMHUUYECKOH peakiuH (IIpupo/ia pearupyromux BelecTs, KOHIEHTPaLHs,
TEMIIEpaTypa, MOBEPXHOCTh CONMPUKOCHOBEHHS BEILIECTB).

ITonsiTue 0 KaTanu3aTopax U KaTajiuse. [ OMOreHHBIN U TeTepo- TeHHBII
karanu3. @epmenTsl. DepMeHTAaTUBHBIN KaTalu3 U ero MexaHusm. I[IpomoTopst.
Karanuruueckue siypl. MHrnOnTopsl. MexaHu3M J1eiiCTBUS KaTaal3aTOPOB.

O6paTuMOCTh XUMHYECKUX peaknnii. OOpaTHMbIe XHMUYECKHUE PEaKIIUH,
n3MeHeHne >Heprun [ m66ca B oOpaTrMoM mporecce. XUMHUYECKOE PaBHOBECHE U

IIpakTrueckas
paborta Ne 1.
Cxopoctb
XUMHUYECKUX
peaKIuu.
XUMHUYECKOE
paBHOBECHE.
[IpakTrueckas
paborta Ne 2.
Pemenue
AKCIIEPUMEHTAIIbH
BIX 33724 0 TeME
"T'ngponus"

17



ero AuHaMmu4eckui xapakrep. Koncranra xumudeckoro paHoBecus. [Ipunnumn
Jle Hlatenve. CMenieHre XUMHUYECKOTO PABHOBECHSI.

DNEKTPOIUTHYECKAS JTUCCOLUUAIUS. DIEKTPOJIUTHI U HEDIEKTPOIUTHI.
DNEeKTPOIUTHIECKAsT AUCCONUAIIHS, MEXaHI3M JHCCOIMAIINH BEIIECTB C
pa3TUIHBIME BUAaMu CBsi3U. CHITbHBIE U CITa0bIe 3JIeKTPOIUTH. CTeneHb
JVICCOIMAITIH U €€ 3aBUCUMOCTH OT Pa3IMIHBIX GakTopoB. KoHCcTaHTa
nucconnarun. [IpomsBenenne pactBopuMocTi. MoHHOE Ipou3BeieHIE BOMBL.
[Tonstue pH. Bonopoauslil mokasaTes.

Tunpomms. I'uaponms kak 0OMeHHBIH nporiecc. OOpaTUMBIN U HEOOPATUMBIN
TUAPOJIN3 OpraHUYECKUX M HEOPraHUIeCKHUX BellecTB. [ uaponus comneil.
I'uaponu3 opraHuuecKUX COCAMHCHHM, KaK XMMUYECKas OCHOBa 0OMEHa
BemiecTB. ['unponns AT®, kak 0CHOBa 3HEPreTUYECKOr0 OOMEHA B JKUBBIX
opranusMmax. [ MIpoan3 opraHMuecKrux COeAMHEHUN B IPOMBIIIIICHHO CTH
(OMBUIEHHE )KUPOB, M0- TyYEHUE TUAPOIUZHOTO CIIUPTA U T. 1.). Y CHIIEHUE U
MoJaBJICHUE 00PaTUMOTO THAPONIN3a. 3HaUCHIE THAPOIIN3a B IIPOMBIIUICHHOCTH
1 B OBITY.

PacuetHble 3agauun. 1. PacyeTsl 10 TEPMOXUMHUYECKUM YPaBHEHUSM. 2.
Brrancnenue temmoBoro 3¢ dekra peakiuy mo TeroTe 00pa3oBaHus
pearupyromunx BEMecTB 1 MpoAyKToB peakuuu. 3. Onpenenerne pH pactBopa
3alaHHOM MOJIIpHOM KOHUEHTpauuu. 4. Pacuer cpeiHEl CKOPOCTH PEAKIINU 110
KOHIIEHTPAIIUSAM Pearupyronux BemecTB. 5. BRIUNCIEHUs ¢ UCTIOIh30BAaHUEM
TIOHSTHSL «TEMIEePaTypPHbIH KOA(PHULIMEHT CKOPOCTH peakiumny». 6. Haxoxnenne
KOHCTaHTHI PABHOBECHS PEAKITUH 110 PABHOBECHBIM KOHIEHTPAIIUSAM U
OTpeJIeJICHNE UCXOIHBIX KOHIIEHTPAIlUH BEIIECTB.

Tema 4.
BemecTBa u
HUX CBOMICTBa

64

Knaccugukarust HeopraHHUeCKUX BemecTB. BemiecTBa mpocThie U CI0XKHBIE.
Bnaroponuslie ra3el. CpaBHHUTENBHAS XapaKTEPUCTHKA MIPOCTHIX BEIIECTB:
METaJJIOB U HEMETAJJIOB, OTHOCUTEIBHOCTh 3TOH Kiaccudukarmu. CroxHbie
BEIeCTBA: OMHAPHBIE COCMHEHHS (OKCHIbI, TaJOTEeHHUIBI, CYIb(OUABL U T. 11.),
THAPOKCUBL, conu. [loHsTHE 0 KOMIIIIEKCHOM coequHeHNH. OCHOBBI
KOODPJIMHAIIMOHHON TEOPHHU CTPOCHUS KOMIUIEKCHBIX coelMHeHnid A. BepHepa.
JIOHOpHO-aKIENTOPHOE B3aNMOAEHCTBHE KOMIUIEKCO00pa3oBaTenei 1 IUraHIoB.
KoopauHanyoHHOE 4Kcio KoMILieKcooOpa3oBareis. BHyTpeHHs s 1 BHEIIHSA
chepa xommiekcoB. Jlucconnanys KOMIUIEKCHBIX coeAMHEHNH. [IpuMenenune
KOMIUIEKCHBIX COEMHEHUI B XUMUYIECKOM aHAIN3€ U B IPOMBIIUICHHOCTH, HX
POJB B IPUPOJE.

Krnaccudukarus opraandeckux BemiecTB. Kiaccudukanys opraHndaecKux
BEIIECTB 10 CTPOSHUIO YTIIEPOIHON IeTH (AIUKIMIECKHE U IIUKINIecKue,
HACBHIIIEHHBIE ¥ HEHACHIIICHHBIE, KapOOINKIMYECKUE U TeTePOIUKINUECKHUE,

IIpaxTrueckas
pabota Ne 3.
ITonyyenue ra3zos u
U3y4YEHUE UX
CBOMCTB.
[TpakTrueckas
pabota Ne 4.
Pemenue
JKCIIEPUMEHTAIIbH
BIX 3aJa4 10
OPraHUYEeCKOU
XUMUH.
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apOMaTUYECKHE YTIEBOAOPOIbI). YTIIEBOAOPOIbI (ANKaHbI, aIKEHbI, aIKUHBI,
LUKJIOAIKAHBI, AJIKaJUCHBI, aPEHBI, TAJIOTCHOIIPOU3BOIHBIC YTIICBOIOPOIOB).
OyHKIIMOHABHBIC TPYIIIBI (THAPOKCUIIbHAS, KAPOOHWIIbHAS, KAPOOKCIIIbHAS,
HUTPOTPYIIIA, AMAHOTPYIINA) U KJIacCH(UKAIHS BEIIECTB TI0 3TOMY IIPU3HAKY.
lerepodyHKIIMOHANEHBIE COSMHEHU. [ eTepOUKITNIecKne COeTNHCHNS.

Merannel. [Tonoxxenune metannos B [lepuoguueckoit cucreme 1. 1.
MemnneneeBa. OcOOEHHOCTH CTPOCHHUS aTOMOB M KpHcTauioB. [lommMophuzm.
Obmue hu3ndecKkue CBOMCTBa MeTaIUIOB. DeppoMarHeTHKH, TapaMarHeTHKH U
JUaMarHeTHKU. DJIEKTPOXUMITUECKHUH P HanpspkeHUH MeTauioB. CTaHIapTHBIH
BOJIOPOAHBIH 3nekTpo. CTaHIapTHBIC 3JEKTPOAHbIE MOoTeHInanbl. O0ume
XMMHYECKHE CBOMCTBA METAJUIOB: B3aUMOJICHCTBUE ¢ HEMETaIJIaMHU, BOJIOH,
6I/IHapHI>IMI/I COCOAUHCHUAMU, KUCJIOTaAMH, COJISIMU. B3aHMOI[eI7[CTBHe HEKOTOPBIX
METAJIJIOB C pacTBOpaMu Hiesnoueil. BzauMoeiicTBue akTUBHBIX METAJLIIOB C
OpraHMYeCKUMH coeTMHeHUsIMUA. OCOOEHHOCTH peakLUii METAJIIOB C a30THOM U
KOHIICHTPHPOBAaHHOH CEpHOI KHCIOTaMH.

Koppo3sust metamios. [Torarne koppo3un. XuMudeckas U SJICKTPOXUMHICCKAS
KOPPO3HS U CIIOCOOBI 32U THl METAJUIOB OT KOPPO3UH

Oo6mre crocoOBl MOTYICHUS METALIOB. MeTaiusl B mpupoe. OCHOBHBIC
crocoOBI OTYYCHUS METALIOB (TTHPOMETAIUTYPI A, THAPOMETAILTYPTHS,
ANEKTPOMETALTYPTHs ). DICKTPOIIN3, KAK OKUCIUTEIIFHO-BOCCTAHOBUTEIEHBIN
mporiecc. DJIEKTPOIN3 PACIUIABOB JIEKTPOIUTOB. DIIEKTPOJIN3 PACTBOPOB
QJICKTPOJIMTOB C UHEPTHLIMU U aKTUBHBIMU BJICKTPOJaMU. Hcnonp3oBanue
3MEKTPONIN3a B IPOMBINUIEHHOCTH. ['agpBaHNYecKue deMeHTsl. [Ipomeccs! Ha
3JIEKTPO/IaX B TajbBaHUIECKOM dJIEMEHTE. AKKyMYJIATOp. TOIIMBHBIE 2JIEMEHTHI.

MeTamiel TIaBHBIX TOATPYIIIL. U_IeJ'IO‘IHI)Ie MCTaJlJIbI, o61ua51 XapaKkTEepuCTUKa
Ha ocHoOBe nosioxkeHus B [lepuoauueckoit cucteme anemenToB Jl. 1. Menneneesa
u cTpoeHus aToMoB. [lonmyderne, pu3ndeckie 1 XUMHUIECKUE CBOICTBA,
MIPUMEHEHHE IEJIOUHBIX METAIJIOB U UX COeANHEHUH. bepuumii, maruui,
IIETT0YHO3EMENTbHBIE METAJLTBI, X 00Ias XapaKTepPUCTHKA HAa OCHOBE TIOJIOKCHUS
B [lepnoauueckoii cucreme anementoB J. . MenneneeBa u CTpoeHust aTOMOB.
[Nomyuyenne, pusmueckie 1 XUMUIECKUE CBOMCTBA, TPUMECHEHHE
[IEJIOYHO3EMEITHHBIX METAJIOB ¥ X COSTUHEHH. ATFOMUHUM, CTpPOEHUE aToMa,
q)I/IBI/IquKI/Ie U XUMHUYCCKHE CBOﬁCTBa, TMOJTYYCHHUEC U IPUMCHCHHUE.

Mertastel TOGOYHBIX MOATPYIII. XapaKTePUCTUKA METAIIJIOB TOOOYHBIX
MNOATPYIII IO UX 0JIOKEHHUIO B [lepuonuueckoii cucteme anementos /1. M.
MeHnzeneeBa 1 CTPOCHHIO aTOMOB. Menb: (pru3nyeckre 1 XUMIIECKHe CBOMCTBA,
NoJy4yeHue U npumMeHenue. Baxueiimue coenquuenus meau. @usndeckue u
XMUMHUYECCKHE CBOWCTBA, MOJTYIYCHUE ¥ MPUMEHCHHE IIMHKA. XapaKTepUCTHKA

[IpakTrueckas
pabora Ne 5.
Pewenne
AKCIIEPUMEHTAJIbH
BIX 3aJa4 10
HEOPraHUYECKOU
XUMUHU.

[IpakTrueckas
pabota Ne 6
CpaBHeHue

CBOMCTB
HEOPTraHWYECKHUX U
OpraHUYECKUX
COEMHEHMI
IIpakTrueckas
paborta Ne 7
I'enernueckas
CBSI3b MEXKTY
KJIacCaMHU
HEOPraHUYECKHUX U
OpraHUYECKUX
COEMHEHMI
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BaXXHEHIIMX cOeMHEHUH (OKCUIa U THApOKcUaa IuHKa) dusndeckue u
XMMHYECKHE CBONCTBA, NOTY4YEHUE U NPUMEHEHUE XpoMa. XapaKTepUCTHKA
BaXXHEHIINX coeIuHEeHnH (okcuaa u ruapokcunaa xpoma (III), nuxpomaros u
XpPOMATOB HIETOYHBIX MeTall- JI0B). OCOOEHHOCTH BOCCTAHOBIICHUS JUXPOMATOB B
3aBHCUMOCTH OT CpeJbl pacTBOpOB. DH3ndecKkne 1 XUMHYECKHE CBOWCTBA,
MOJTy4eHHE ¥ MPUMEHEHHE MapraHna. XapakTepUCTHKA BaKHEUITNX
COEAMHEHUI: OKCHAOB, THAPOKCUIOB, coseil. OCOOCHHOCTH BOCCTAHOBIICHNUS
MIEPMAaHTaHATOB B 3aBUCHMOCTH OT CPENbI PACTBOPOB.

Hewmerannel. [Tonoxenne Hemetannos B [lepuoaudeckoit cucreme /1. 1.
MemnneneeBa. OCOOEHHOCTH CTPOCHUS aTOMOB M KPUCTAJIOB. AJIIOTPOTIHS.
EHaFOpO}IHLIe ras3el. OKMCIIUTEILHBIE K BOCCTAHOBUTEILHBIE CBOMCTBA
HemeTasuioB. OO0Ias XapakTepUCTHKA BOJIOPOIHBIX COCMHEHNI HEMETAIIOB.
OO011ast XapaKTepUCTHKA OKCUIOB U THIPOKCUIOB HEMETAILIOB.

I'anorensl. CTpoeHHe aTOMOB TaJOI'€HOB, X CPaBHUTEIbHASA XapaKTePUCTUKA.
CBolicTBa MPOCTHIX BEMIECTB 00pa30BaHHBIX TasloreHaMu. OKHCINTETbHbIE
CBOICTBA raJoreHoB. I 'anoreHoBoA0POAbI, UX CBONCTBA, CPAaBHUTEIbHAS
XapaKTEpUCTHKA. XJIOp U €r0 COEANHEHHNS, HAXOXKICHUE B IPUPOJE, OTy4YEHHE,
CBOICTBA, MPUMEHEHHE. XIIOPOBOAOPO U COJIIHASI KUCIO0TA. XIIOPUIBL.
KucnopoaHsle coequHeHHs XJI0pa.

XanbkoreHsl. HaxoxaeHue KUCIOpOJa U CEPBI B IPUPOJE, TOIyYeHHE UX B
IIPOMBIIICHHOCTH U JabopaTopuu. CBOHCTBA KHCIOPOAA M CEPhI: aJUIOTPOIHS U
(u3nYecKre CBOWCTBA AJUIOTPOIHBIX MOIM(UKAIIMN; OKUCITUTENbHBIE CBOWCTBA
KHUCJIOPOJIa U CEPBI B pEaKIUAX C MPOCThIMU BellecTBaMU. BoccTaHOBUTENbHBIE
CcBOMCTBa cepbl. OKHCIEHUE KUCIOPOAOM CIOXKHBIX BemecTB. OKUCTUTEIbHBIE
CBONCTBA 030Ha. [IpumeHenue kucnopoaa u 030Ha. Ilpumenenue cepel.
CepoBo10poJ1, HAXOXKICHNE B IPUPOJIE, TOTyUCHHUE, CTPOCHUE MOJIEKYIIbI 1
cBOHCTBa: uznveckue n xumuieckue. CepoBoOpOAHAS KUCIIOTA U CYJIb(HUIBL.
Oxcup cepsr (IV), ero cotictBa. CepHucTas kucinoTa u ee conn. CepHast
KHCJIOTA: ITPOMBIIUICHHOE TIPON3BOJICTBO, (PU3HIECKHE U XUMUIECKHE CBOHCTBA
(oxucnurensHble M 0OMeHHbIe). [IpuMeHenue cepHoit kucnotsl. Conu cepHOH
KHCJIOTBL.

Azot. Haxoxxaenune B npupoie, nmoiyderne. CTpOeHHE MOJICKYIIBL.
OKuCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA a30Ta. [I[puMeHeHue a3oTa.
AMMMUaK: MOJTly4YeHHe, CTPOSHIE MOJIEKYJIBI, CBOMICTBA (OCHOBHBIE, PEAKITHH
KOMHHeKCOOGpa?:OBaHI/Iﬂ, BOCCTAaHOBUTECJIBHBIC, OKHUCINUTEIIBHBIC, PEAKIINU C
OpPraHNYC€CKUMHU BECIICCTBAMU U C YTJIICKHUCIIBIM FaBOM). Co aMMOHHMS U UX
npuMeHeHne. OKCHIBI a30Ta, UX CTPOCHNE B CBOMCTBA. A30THAS KHCIIOTA:
MOJIy4eHHE, CTPOCHHE MOJIEKYNbI U cBoWcTBa. HUuTpaTsl, X TepMudeckoe pas-
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JoxeHue. PacriosHaBaHue HUTPATOB U X NPUMEHEHUE.

®docdop. Haxoxnenue B mpupoze, noxydeHne. AmoTponus u Gpuzndeckue
cBoiicTBa Moaudukanuii. OKHCIUTEIbHBIE CBOMCTBA (peakuny ¢ MeTajulaMt) U
BOCCTAHOBHTEIJIFHBIE CBOHCTBA (hocdopa (peakIyu ¢ raroreHaMH, KUCITIOPOIOM,
KOHIICHTPHUPOBAaHHOH cepHOi 1 a3oTHOU kucioramu). Oxcun pochopa (V).
®ocdopHbIE KHCIOTHI ¥ UX COJH.

VYraepon. Haxoxnenne B npupoze. AutoTpornus i GU3HIecKie CBOWCTBA
MouHuKaui (TIOBTOpeHne). XMMUIeCKHe CBOWCTBA yriepoa:
BOCCTaHOBHTEIbHBIC (B3aNMOAEHCTBHUE C TaJIOTeHAMH, KHCIOPOJIOM, CEPOH,
a30ToM, BOJ10H, okcuaoM mMeau (I1), KOHIIEHTPUPOBAaHHOM CEpHOI U a30THOM
KHUCJIOTaMM) U OKHCIUTEIbHbIE (B3aUMOJICHCTBIE ¢ METAJUIaMH, BOJIOPOIOM,
KpeMHHeM, 6opom). [ToayueHue, CBOWCTBA M IPUMEHEHNE OKCHIIOB YIIIepoaa.
VYronbpHast KUCJIOTA U €€ COJIU.

Kpemunii. HaxoxxaeHue KpeMHUS B IPUPOJIE U €T0 NMOoJTydeHHe. AJUIOTPONUS U
CBOHCTBa aJUIOTPOITHBIX Mo (uKamii KpeMHus. BoccTaHoBHTENBHEIE (peaKkIUK
C TaJIOTEHaMH, KHCIIOPOJIOM, PACTBOPAMH IIEJIOUYEH) U OKUCIUTENbHBIE CBOWCTBA
KpeMHHA (peakuuu ¢ Metayuamu). [Ipumenenne kpemuus. OKcna KpeMHUSA,
KpEMHHEBas KUCIIOTa U ee cony. CHUIIMKaTHAs MPOMBIIIIEHHOCTb.

Kucnots! opraandeckue u Heopraundeckue. Cocras, KacCUpUKALS U
HOMEHKJIATypa HEOPraHNYECKHUX U OPraHMYeCKUX KUCNOT. [lomydenue
BAYKHEHIIIMX OPraHUYECKUX U HEOPIaHUYECKUX KUCIOT. XUMUYECKUE CBOWCTBA
(peakmu ¢ MeTalJIaMH, C OKCHJIaMH METAJUIOB, C OCHOBAHUSIMH, C COJIIMH, CO
cnupramu). OKUCIUTENILHO-BOCCTAHOBHUTENIbHBIE CBOMCTBA KHCIOT. OCOOEHHOCTH
CBOICTB CEpHOU U a30THON KUCJIOT, MyPaBbUHOM U I11aBEJIEBOM KUCIIOTHIL.

OcHoBaHMe oprann4eckue U Heopraunueckue. Cocras, KiacCupUKaIus,
HOMCHKIJIaTypa HCOPraHM4CCKUX U OPTaHNUYCCKUX ocHoBauuii. OCHOBHBIE
CHOCOOBI MOTYYEHHS THAPOKCHIOB METAILIOB (ILeJI0Uel — peakUs M1 METaluIOB
1 UX OKCHOB C BOJOH, HEPACTBOPUMBIX OCHOBaHUI — peakiueil oOMeHa).
[Honyyenne ammuaka 1 aMMHOB. XMMHUYECKHE CBOMCTBA OCHOBAHMIA: LIesI04ei
(peakuuu ¢ KHCIOTaMH, KUCIOTHBIMH OKCHIAMH, PACTBOPAMH COJIEH, C IIPOCTBIMU
BEIIECTBAMH, C TAJIOMONPON3BOIHBIMH YTIICBOAOPOIOB, (PEHOIOM, KUpaMn);
HEPaCTBOPHMBIX OCHOBaHUI (PEaKIMH ¢ KUCIOTaMH, PEaKIINN Pa3JI0OKECHHUS).

AmboTepHbIe OpraHn4ecKre ¥ HeopraHmdeckue coequHeHus. Crocoos!
MOJTy4eHHST aM(POTEPHBIX COeTMHEHNH (aM(pOTEPHBIX OCHOBAHUH 1
AMUHOKHCIIOT), UX XUMHUYECKHUE CBOMCTBA. OTHOCUTEIHHOCTD JCIEHUS
COC}IHHGHI/Iﬁ Ha KHUCJIOTBI U OCHOBAHUS.

I'eneTnyeckas CBsI3b MEXKAY Ki1acCaMU OPTaHUYECKUX U HCOPTAHNYECCKUX
coequHeHul. IToHATUS «TeHEeTHUECKON CBSI3U» U «T€HETHUYECKOTO Psiiay.
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OCHOBHbBIE IPU3HAKY T€HETUUECKOTO psiAa. ['eHeTnueckue psapl METaIoB (Ha
MpUMepe KalbIHUs U JKelle3a) U HEeMETaJUIOB (Ha IpuMepe cepbl M KPEMHUs) H
MIEPEXOIHOTO JIeMeHTa (Ha MpuMepe amoMuHus). ['eHeTuueckue psjisl u
TeHETHYECKas CBSI3b B OPTraHWYECKON XUMHUH. ENMHCTBO MUpa BEIIECTB.
Pacuernslie 3amaun. 1. BerauciaeHne Macchl WM 00beMa MPOIYKTOB PEAKIINN

10 M3BECTHOH Macce WM 00beMy HCXOIHOTO BELIECTBA, COACPIKAILETO IIPUMECH.

2. BeranciieHre Macchl HCXOAHOTO BEIIECTBA, €CIIA M3BECTCH MPAKTHIECKUI
BBIXOJT 1 MACCOBAs €ro JOJS OT TEOPETUIECKH BO3MOXKHOTO. 3. BrrancieHus mo
XAMHWYICCKAM yPaBHEHUSAM PEaKIIHid, €CIIM OJHO U3 PEardpYIOIINX BEIIECTB JaHO
B u30bITKE. 4. Orpesiesiennue MoJIeKyJIsIpHON (opMyITbl BEIECTBA 110 MAaCCOBBIM
JIOJISIM 2JIEMEHTOB. 5. OnpenesieHne MOJIEKYJIIPHOH (OpMYJIbl ra3000pa3HOTro
BEIlIECTBA MO U3BECTHOM OTHOCHUTENIbHOW IJIOTHOCTU U MAaCCOBBIM JIOJISIM
aseMeHTOB. 6. HaxoxeHue MoseKyIsipHOH (opMyIibl BelecTBa 1o Macce
(00Bemy) mpoaykToB cropanus. 7. KoMOMHUpOBaHHBIC 3a1a4H.

Tema 5.
XUMHS U
o01IecTBO

15

X¥UMHSA U IPOU3BOACTBO. XUMHUUYECKAs] IPOMBIIIIEHHOCTb. XUMUYECKasI
TexHosorus. CeIpbe 11 XUMHYECKON MPOMBIIUIEHHOCTH. Bosa B XUMHYECKON
MPOMBIIIIEHHOCTH. DHEPIus Al XMMHYECKOTo Tpon3BoacTBa. Hayunsie
MIPUHIUIBI XUMHYECKOTO IIPOU3BOACTBA. 3aIlUTa OKPY>KAIOLIEH Cpeabl U OXpaHa
TpyZAa IPH XUMUYECKOM IPou3BoACTBE. [Ipon3BOACTBO aMMHaka U METaHONA B
cpaBHeHUH. bruotexHonorus. HanotexHomorus.

XuUMHS U CeNIbCKOU X035 icTBO. OCHOBHBIE HAIIPABJIECHUS XUMHU3ALUHI
CEJILCKOT'0 X03siiicTBa. Y 100peHHs 1 uX knaccupukanus. X uMudecKast
Menuopanus no4us. [lecTuiuasl 1 ux knaccupukanms. XuMu3arus
KMBOTHOBOJICTBA.

Xumust 1 npoOIIeMbl OKpyxkaromiel cpebl. OCHOBHbIE (JaKTOPbl XUMUYECKOTO
3arpsi3HEHUsI OKpyxKarouiel cpenpl. OxpaHa aTMocdepbl, BOJHBIX PECYpPCOB,
3eMEJBbHBIX PECYPCOB OT XUMHUECKOTO 3arpsS3HEHUS.

Xumusl ¥ IOBCEAHEBHAS KU3Hb. JIlekapcTBa. Morolye u YuCTSIUe CPEACTBA.
XUMUUECKUE CPEICTBA TUTUEHBI M KOCMETUKU. MeXXyHapoaHas CHMBOIIUKA 110
YXOZy 3a TEKCTHIbHBIMH H3JeNusiMU. MapKUpoBKa Ha yIaKOBKaX MHUIIEBBIX
MIPOJIyKTOB M HH(OpPMAINHsl, KOTOPYIO OHa CUMBOJIM3UPYET.
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IV. UndopManiuoHHO — MeTOANYECKOEe ODecIievYeHHe
Hamypansusie 00bexkmal UCTIONb3yeMble B OOYYEHUU XUMHH, BKIIOYAIOT B CeOs KOJUICKITUH
MUHEPAJIOB U FOPHBIX MOPOJI, METANIOB U CILIABOB, MUHEPATIBHBIX YI0OpEHUH, IIacTMACC, KayuyKoB,
BOJIOKOH U T.J.
Xumuueckue peakmuevl u Mamepuaivl

OOpaimeHie €O MHOTHMH BEIIECTBAMHU TpeOyeT CTPOroro COONIONEHUS TPaBWII TEXHUKHU
0€30MacHOCTH, OCOOCHHO IPH BHITIOJHEHUH OINBITOB CaMUMH ydauiumucs. Bece HeoOxoaumbie Mepbl
IPEOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JTOKYMEHTAX M UHCTPYKIIHSIX.

Xumuueckas nadopamopnan nocyoa, annapamost u RpuUOOpPsvL

XuMHUECKas Mocyia MoApa3AessieTcss Ha JBE TPYIIBL JUIsl BBITOJHEHHS OMBITOB yYAITUMHCS H
JEMOHCTPALIMOHHBIX OIBITOB.

[TpuGopsl, anmapaThl ¥ YCTAaHOBKH, UCIIOJIb3yEeMbIe Ha YPOKaX XMMHUH, MMOAPA3ACISIOT HA OCHOBE
MPOTEKAIOIIUX B HUX (PU3NYECKUX U XUMUYECKUX

Mooenu

OObekTaMu MOJIEIMPOBAHUS B XHUMHH SIBISIOTCS aTOMbBI, MOJEKYJbI, KPUCTAJUIbI, 3aBOJCKHE
ammaparbl, a TaKXKe MPOUCXOSIINE TPOIECChl, MOJEIN KPUCTAUNIMYECKUX PEHIETOK aiMasa, Cephl,
docdopa, okcuaa yrnepoza (1Y), moBapeHHoI comnu.
Yueonwvie nocooun na newammnoii ocrnose
B mpouecce oOyueHuss XMMHHM HCIOJB3YIOTCA cienyromme Ttadnuinbl: «llepuonnyeckas cucrema
xumuyeckux anemeHtoB [[.M. MenneneeBa», «Tabmuia pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U
coneity, «IEeKTPOXUMUYECKUH psAl HAPsHKEHUI MeTaioBy, «KpyroBopoT BeUIeCTB B IPUPOICH
st opraHu3anuyu caMOCTOSITEILHOM paboThl 00YJaONIUXCS HA YPOKaxX MCIOJB3YIOT pasHOOOpa3HbIe
TUJAKTHYECKUE MaTepuaibl: TeTpajd Ha IMEeYaTHOM OCHOBE WM OTHENbHbIE paboune JIUCTHl —
WHCTPYKIIMHU, KAPTOYKU C 33/IaHUSIMH PA3HOM CTETIEHU TPYIHOCTH JJIsl M3y4eHHs HOBOTO MaTepHala,
CaMOIIPOBEPKH U KOHTPOJIS 3HAHUM yUalHXCA.
s o0ecnieyeHust 6e30MaCHOIO TPyAa B KaOMHeTe XMMHHU HMeEeTCs:

e TMPOTHUBOMOKAPHBIA UHBEHTAPh

e anTeuyky ¢ HabOPOM MEIMKAMEHTOB U TIEPEBSA30UHBIX CPEJICTB;

e MHCTPYKIIHMIO 110 IIpaBuiiaM 0€30M1aCHOCTHU TPyAa Uil 00Yy4aroImUXCs

Onucanue yueOHO-MeTOAMYECKOr0 U MAaTEPHAJbLHO-TEXHMYECKOro odecrneyeHust
[TpumepHast mporpaMma cpefHero o0Iero o0pa3oBaHus M0 XUMUH (YTITyOJICHHBINH YPOBEHB);
2. ABTOpcKas Iporpamma O.C.I'abpuensHa, COOTBETCTBYIOIIAS denepanbHOMY

I'ocynapcTBeHHOMY 00pa30BaTeNbHOMY CTaHAApTy CpexHero oOmiero o0pa3oBaHUs U
nonymieHHass ~ MuHucrepctBoM  oOpa3zoBaHusi W Hayku  Poccuiickoit  denepauuu

=

(O.C.I'abpuensH. [Iporpamma cpeanero obmiero oOpazoBanust mo xumuu. 10-11
KJ1acchbl.o0mieo0paszoBarenbHbix yupexaenuii / O.C.I'abpuensu. A.B. Kynmosa. — M.: Jlpoda,
2019r./.

3. Tabpuensn O. C., Ocmpoymos M. I. HacronbHas kHura yuutens. Xumus. 10 K.
Metoanueckoe nocobue. — M.: JIpoda, 2017r

4. Taopuensu O. C, bepeskun II. H, VYmakoa A. A., Xumus. 10 k n1.: KoHTponbHble u
npoBepouHble paboThl k yuebHuky O. C. I'abpuensna «Xumus. 10 /— M.: [Ipoda, 2017
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