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1.Pabouas mporpamma 1o npeametry «XMMMUS» cocraBneHa Ha OCHOBE CIEIYIOUIMX HOPMATHBHBIX
nokymentoB: - @®I'OC COO (yrBepkaeH mpuka3oM MUHHCTEpCTBAa 00pa3oBaHUs M HAyKH
Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897, u3m. ot: 29 nexabps 2014 r., 31 nexadps 2015 r.)

- IIpumepHast ocHOBHasi oOpaszoBaTeNbHAsI MporpamMma cpeaHero oobmiero obOpasoanus (OmodpeHa
pemeHreM  (QenepasbHOTO  y4eOHO-METOANYECKOTO OOBEAUMHEHUs 1o o0meMy 00pa3oBaHUIO.
[Mpotokosn Ne2/16-3 ot 28 uronst 2016r.)

- «[Tonoxxenue o paboueii mporpamMme yueOHoro npeamera, kypea B coorserctsuu ¢ ®I'OC »

- ABtopckoit mporpammbl K auanH YMK Jlyanna B.B. Xumus. Yrayonenssiii yposens. 10—11
KJ1acchl : pabodas mporpamma k muauu YMK B. B. Jlyauna : yue6HO MeToandeckoe nocodue / B. B.
Epemun, A. A. Jlposnos, U. B. Epemuna,d. 0. Kepumos. — M. : Jlpoda, 2017. — 324, [1].

2. Pabouyass mporpamMMa OpHEHTHpOBaHAa Ha HWCIOJB30BaHWE Y4eOHHMKA W3 (peepallbHOTO TEepeUHS
yueOonnkoB Ha 2020--2021 yue6nsiii roa: Epemun B. B., Kyzvmenxo H. E., Tepenun B. 1., /[pozoos

A. A., Jlynun B. B. Xumus. Yrinyonenusiii ypoBeHs. 10 kinacc;

Epemun B. B., Kysvmenko H. E., /[pozooe A. A., Jlynun B. B. Xumus. YriyOneHHbl ypoBeHb. 11
KJ1acc.

3. B mporpamme VYUTBIBAIOTCSI OCHOBHBIC WJICH W TIOJIOXKEHHS pPa3BUTHSI W (DOPMHUPOBAHUS
VHUBEPCATBHBIX YYeOHBIX JACUCTBHHA JUIS CpeIHEro oOmero oOpa3oBaHMs, IMPEEeMCTBEHHOCTHh C
MPOTrpaMMOi OCHOBHOTO 00IIIeT0 0Opa3oBaHuUs.

[Tporpamma paccumtana Ha 102 yaca B roj (3 gaca B Heaenio) — B 10 wracce u Ha 102 vaca B rox (3vaca B
Henemo) — B 11 kmacce. TIporpammoit pemycmoTpero npoBeenne B 10 Kiacce:KOHTPOJIBHBIX padoT — 4
(craproBas -1, pyoexHas -1, utorosas - 1);npaktndeckux pabor - 10;

[Tporpammoii mpemycMoTpeHO TpoBeaeHue B 11 Kimacce: KOHTpOJbHBIX padoTr — 4 (craproBas -1,
pyoekHas -1, utorosas - 1);mpakTHYECKHX padoT - 9;

N3meHeHusi, BHeceHHbIe B padouyi mnporpammy: B 10 kiacce: M3MEHEHO KOJIMYECTBO
pe3epBHOTO BpeMeHH ¢ 4 4acoB Ha |1 4ac, B cBs3HM ¢ 34 HemensMu B yueOHOM romy. B 11 kiacce:
pabouas mporpamMmma cokpamiera 10 102 gacoB 3a c4eT KOHIIEHTpAIIMK U UHTETpaIuu yaeoHoi nHdop-
Maluu Mo TeMaMm: «XUMHS Ha ciy:k0e oOmecTtBa», «XUMHS B COBPEMEHHON HayKe» U pe3epBHOTO
BpEMEHHU.

4.1lenu u 3a1a4y, pelIaeMble MpU peaan3aui padodei mporpaMmal:

1. q)OpMI/IpOBaHI/Ie HCJIOCTHOI'0 MpCACTAaBJICHHA O MHUPC, OCHOBAHHOI'O Ha HpI/IO6peTeHHI>IX 3HaHUAX,
YMCHHUAX U criocodax ACATCIIBHOCTH.

2. HpI/IO6peTCHI/IC OIIBITa pa3H006pa3H0171 ACATCIIbHOCTH, OIIbITA IIO3HAHUA N CaMOIIO3HAHU .

3. IlonroToBka K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpa MHIMBHUIYaIbHOW 00pa3oBaTENbHOM WIIU
npoQecCHOHATBLHOM TPACKTOPHUH.

Bounpiioii Bkiaa B JOCTIKEHHE TJIABHBIX LIENEH CpeJHero oOmero oOpa3oBaHUS BHOCHT W3Y4EHHUE
XHMUH, KOTOPOE MPU3BAHO 00ECIICUNTH!

* (hopMHpOBaHME CHUCTEMBl XMMHMUYECKMX 3HAHMM Kak KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTHHbI
MUpa;

* pa3BUTHE JIMYHOCTH OOYyYaroIIUXCs, UX MHTEIJIEKTYalIbHOE M HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
(dopMupoBaHHE y HUX T'YMAaHUCTUYECKUX OTHOIIEHUH U HKOJIOTHYECKH 1eJ1IeCO00pa3HOro MOBEACHUS B
ObITY W TpPYJIOBOH JESATEIbHOCTH;* BBIPAOOTKY Yy OOyJaromuxcsi MOHMMaHUS OOIIEeCTBEHHOMN
NOTPEOHOCTH B pa3BUTHH XMMHUH, a TaKke (POPMUPOBaHHE Y HUX OTHOIICHUS K XUMHH KaK BO3MOKHON
oOmnactu Oyaymiel NpakTHYeCKOH e TeIbHOCTH;

* popmHpoBaHUE yMEHUI 6e30MacHOro 0OpalIeHUs ¢ BEIECTBAMHU, UCTIOIb3YEeMbIMHU B IMOBCEIHEBHON
KHU3HU.



4. ®opMUpOBaHUE YMEHUS BHUJIETh M MOHUMATh LIEHHOCTb OOpa30BaHUs, 3HAUMMOCTb XUMHYECKOI'O
3HAHUS ISl KQKJO0TO YeI0BeKa, HE3aBUCUMO OT €ro NMpo(ecCHOHAIBHON AEATEIbHOCTH.

5. ®opMupoBaHHe YMEHHS pa3indarh (aKThl U OLEHKH, CPABHUBATH OIICHOYHBIC BBIBOJbI, BUAETh UX
CBA3b C KpPUTEPUSMHM OIICHOK M CBSI3b KpUTEPUEB C OIPEICICHHON CUCTEMOW IIEHHOCTEH,
(dopmMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO.

6. ®opmMupoBaHHE LEIOCTHOTO MPEICTABICHUS O MUPE M POJIM XMMHUU B CO3JAHMHM COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MHUpA; YMEHHUS OOBACHATH OOBEKTHI M TPOLECCH OKPYXKaromen
JNEUCTBUTENBHOCTU (IIPUPOJHOM, COIMAIBHOM, KyJIbTYpPHOM, TEXHHYECKOW Cpeibl), UCIOJIb3YS MJis
3TOr0 XMMHUYECKHUE 3HAHMUSL.

4. IlpuobOpereHue ombITa PasHOOOPA3HOW JEATEIBHOCTH, ONbBITA TO3HAHMUA M CaMOIO3HAHMS;
KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHME MJISl Pa3IMYHBIX BUJOB JESATEIbHOCTU
(HAaBBIKOB peIIeHHs] MPOOJIeM, NMPHHATUS PEHICHUH, MOWCKA, aHanmu3a W 00paboTKu HHMOpMAIH,
KOMMYHHMKATHBHBIX HaBbIKOB, HABBIKOB U3MEPEHUI1, HABBIKOB COTPYIHUYECTBA, HABBIKOB 0O€3011aCHOTO
oOpallleHus C BelleCTBaMHU B ITOBCEIHEBHOM JKHU3HH).

Ili1anupyemble MpeAMeTHbIE Pe3yJIbTATHI OCBOCHUS Y4e0HOr0 npeaMera « XuMHsh»

HA yri1y0JIeHHOM yPOBHeE
B pesynpraTe m3zydeHus: yueOHOTO npeamera «XUMUsS» Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHHs
BBINYCKHHMK Ha YIJ1y0JI€CHHOM YPOBHE HAYYHMTCH:
— pacKphIBaTh Ha MPUMeEpax pojib XUMUU B (POPMHUPOBAHUHU COBPEMEHHON HayYHOW KapTHUHBI MUpPA U
B HpaKTquCKOfI JACATCIIBHOCTH YC€JIOBEKA, B3AaMMOCBA3b MCKIY XUMHEA U ApyrumMu €CTCCTBCHHBIMHA
HayKaMH;
— COIIOCTABJIATH HCTOPUYCCKHE BCXHM PA3BUTUA XUMHUHU C HCTOPHUYCCKHMU IICpUOJaMU PA3BUTHA
IMPOMBINIJICHHOCTH W HAYKUW I HOPOBEACHHA aHalin3da COCTOSHUA, HYTeﬁ PasBUTUA HAYKU H
TEXHOJIOTHH;
— QaHAJIM3UPOBATH COCTaB, CTPOCHHE M CBOWCTBA BEIIECTB, MPUMEHSS IMOJOKEHUS OCHOBHBIX
XUMHUYECKUX TEOPUH: XUMHUYECKOTO CTPOCHUS Opranudeckux coeauHennii A. M. byrtneposa,
CTPOEHHUS aTOMa, XUMHUYECKOM CBSI3H, AIEKTPOITUTUYECKON AUCCOIUALIMKN KUCIIOT, OCHOBAaHUU U COJIEH,
a TaKKe YCTaHABJIWBATh IPUUYMHHO-CIICCTBEHHBIE CBS3U MEXKJIYy CBOWCTBAMHM BEIIECTBA U €r0
COCTaBOM M CTPOCHHEM;
— MPUMEHSThH MPaBUJIA CUCTEMATUYECKON MEXKyHAPOHOW HOMEHKIATYphl KaK CPEACTBA Pa3INYCHUS
Y UJeHTU(DUKAIIUN BEIIECTB 10 UX COCTABY U CTPOCHHIO;
— COCTaBIIATh MOJICKYJIAPHBIE M CTPYKTYpHBbIE (OPMYIIbl HEOPTaHMYECKUX U OPraHUYECKUX BEIIECTB
KaK HOCHUTENer WH(POpMAIlMM O CTPOSHHWH BEIIECTBA, €ro CBOWCTBAaX W NPHHAMICKHOCTH K
OIPEJCIICHHOMY KJIACCy COCIMHECHUM;
— OOBACHATH MPHUPOJTY M CIHOCOOBI 00pa30BaHHWS XWMHYECKOW CBS3W: KOBAJCHTHOHW (MOJSPHOM,
HETIOJISIPHON ), MIOHHOM, METAINTHYECKOM, BOJOPOIHOM C IEJIBIO ONPEACIICHUS] XHMUYECKOW aKTUBHOCTH
BEIIECTB;
—  XapaKTepu30BaTh (U3HUYECKUE CBOMCTBA HEOPraHMYECKMX M OPraHMYECKHX BEHIECTB U
yCTaHABIUBATh 3aBUCUMOCTh (DU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMUECKOMN PEIIeTKH;
— XapaKkTepu30BaTh 3aKOHOMEPHOCTH B H3MEHEHMM XUMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJAHBIX COECMHEHMH, BBICIIUX OKCHUJIOB M TUJIPOKCHJIOB;
— NPUBOJUTH MIPUMEPHI XUMUYECKUX PEAKLMi, PACKPHIBAIOIIUX XapaKTEPHbIE XUMUUYECKHUE CBOMCTBA
HEOPraHMYECKUX M OPraHMYECKUX BEIIeCTB H3YYEHHBIX KIIACCOB C IIENIbI0 MX WACHTU(UKAINHA U
00BsicHEHUS 00JIaCTH IPUMEHEHUS;
— OINpeAeNniaTb MEXaHW3M peakUUH B 3aBUCHUMOCTH OT YCJIOBUM TIPOBEIEHUSI pEaKIUu |
MIPOTHO3UPOBATH BO3MOKHOCTb NMPOTEKAHNUS XUMUYECKUX PEAKIUN Ha OCHOBE THUIIA XMMUYECKOU CBS3U
1 aKTUBHOCTH PEareHTOB;
— YCTaHaBIIMBATh 3aBUCUMOCTh PEaKIIMOHHOM CIOCOOHOCTH OPraHMYECKUX COSAMHEHUN OT XapakTepa
B3aMMHOT'O BJIMSHUSI aTOMOB B MOJIEKYJIaX C €0 TPOTHO3UPOBAHUS MTPOTYKTOB PEAKIUH;
— YCTaHaBIMBAaTh 3aBHCHUMOCTb CKOPOCTHM XHUMHUYECKOW pEaKUUH U CMEUIEHUS XHUMHUYECKOTO
paBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C IIETBIO OMPEACTCHHS ONTHUMAIBHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKUX MPOIIECCOB;



— yCTaHaBJIMBATh TCHETUUYECKYIO CBSI3b MEXKIY KJIACCAMHU HEOPTraHUYECKHX U OPTaHMYECKUX BEIICCTB
UIs 0OOCHOBaHUS MPUHIMIHAIBLHOW BO3MOXXHOCTH IIOJIYUYEHUSI HEOPTraHWYECKHX M OPraHHYECKUX
COEJIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHUS;

— TOa0MpaTh PEeareHTHI, YCIOBHUS U OMPEACISATh MPOIYKTH PEaKIUi, MO3BOJISIONIUX PEaTU30BaTh
nabopaTopHble W MPOMBIIIJICHHBIE CIOCOOBI  MONYYCHHS BAKHEUIINX HEOPTAaHUYECKUX H
OpPraHUYECKUX BEIIECTB;

— OMpEACIIATh XapaKTep CpPeabl B Pe3yJbTaTe TUAPOJIN3a HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB
U TPHUBOJUTH TMPUMEPHI THUIPOJW3a BEIIECTB B TOBCEAHEBHON JKM3HHU YEJIOBEKA, OMOIOTHYECKUX
O0OMEHHBIX TIPOIIECCaX W MPOMBIIUICHHOCTH;

— MPUBOJUTH MPUMEPHI OKUCIUTEIHEHO-BOCCTAHOBUTENIBHBIX PEAKIIMI B MIPUPO/IE, TPOU3BOACTBEHHBIX
MpoIrieccax 1 KU3HEAEATSIbHOCTH OPraHu3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE WCIIOIH30BAHNEC HEOPraHUYECKHX W OPraHMYECKHX BEIICCTB M HX
peakiuii B IpOMBIIUICHHOCTH H OBITY;

— BBINIOJIHATh XUMHYECKUN SKCIEPUMEHT IO PACIIO3HABAHUIO U TOJYYCHHIO HEOPTaHUYECKUX M
OpPraHUYECKUX BEIIECTB,

OTHOCSIIIUXCSL K PA3IUYHBIM KJlacCaM COEJUHEHWH, B COOTBETCTBHM C TMpaBUJIaMU M IMpPUEMaMU
6e30macHoi paboThl ¢ XMMMUYECKUMHU BEILIECTBAMU U JJa00PATOPHBIM 000pYyI0BAaHUEM;

— TPOBOJIUTH pacyeThl Ha OCHOBE XUMHUYECKUX (OPMYJT W YpaBHEHUW peaKIUi: HaxOXJIECHUE
MOJIEKYJIApHON (OPMYIIBI OPTaHMYECKOTO BEIIECTBA IO €ro IJIOTHOCTH W MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAIIUX B €r0 COCTAB WJIM IO MPOJAYKTaM CTOPAHMsI; pacyeThl MacCOBOM JTOJM (MaccChl)
XUMHUYECKOTO COCAMHEHHS B CMECH; pacdyeThl Macchl (00ObeMa, KOJMYECTBA BEIIECTBA) IMPOJYKTOB
peakiMu, €clii OJHO W3 BEIIECTB JaHO B W30BITKE (MMEET MPUMECH); pacdyeThl MacCOBOM WU
00BbEMHOW JIOJIM BBIXOJA TPOIYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOYKHOTO; PACUEThl TEIJIOBOTO
addexTa peaknmu; pacueTbl OOBEMHBIX OTHOIICHWH Ta30B NMPU XHMHUYECKHX PEAKIHSIX; PacueThl
Macchl (00beMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTa PEAKIIUH, €CIU OJHO M3 BEIIECTB JaHO B BHIE
pacTBopa C ONpeIeTICHHOW MacCOBOM JI0JIEN paCTBOPEHHOT'O BEILIECTBA;

— HCIIOJIb30BAaTh METOJ(bl HAy4yHOTO IIO3HAHUS: aHAJINW3, CHUHTE3, MOJEIUPOBAHHE XUMHUYECKUX
MPOLIECCOB U SIBJICHUN MPHU pElICHUH Y4eOHO-HCCIENOBATEeNbCKUX 3a/lad MO H3YyYEHHUIO CBOICTB,
CIO0COOO0B MOJTyYEHUS U paclio3HaBaHUSI OPraHUYECKUX BEIECTB;

— BIIAJETh IpaBujaMu 0e30MmacHOro oOpalleHus ¢ eJKUMHU, TOPIOYMMU U TOKCUYHBIMU BeEIlleCTBAMH,
CpeacTBaMu ObITOBOW XUMMHH;

— OCYIIECTBJISITh MOUCK XUMUYECKOW MH(OPMAILIUY 110 HA3BAHUAM, UICHTHU(PHUKATOPAM, CTPYKTYPHBIM
(dbopMynaM BElIEeCTB;

— KPUTHYECKH OIICHHBAThb W HMHTEPHPETUPOBATH XUMHUYECKYIO HH(OPMAIIUIO, COJIEPXKALIYIOCi B
COOOILIEHUAX CPe/ICTB MaccoBoi uHpopMalu, pecypcax MHTepHeTa, HaydHO-TIOMYISPHBIX CTaThSIX C
TOYKH 3PEHUS] €CTECTBEHHO - HAYYHON KOPPEKTHOCTH B IIEJISAX BBISBJICHUS OMIUOOYHBIX CYXKACHUU U
(dbopMupoBaHUsi COOCTBEHHOI MO3UIINY;

— HaxOJUTh B3aMMOCBSI3U MEXKAY CTPYKTYpOl W (DYHKIMEH, MPUYMHONW U CIIEICTBUEM, TEOpUEH U
(dakTtamMu npu aHamu3e MPoOJIEMHBIX CHTYaIlMil U 00OCHOBaHHH MPUHUMAEMBIX PEIICHUN HAa OCHOBE
XUMHYECKUX 3HAHUM;

— TMPEJICTaBIATh IMYTU pELIEHUs TJI00aNbHBIX NPOOJeM, CTOSIIMX TIepea 4YeIOBEYeCTBOM, U
MEePCIIEKTUBHBIX HAMNpPaBICHUN pa3BUTHUA XUMHUYECKUX TEXHOJOTUH, B TOM YHCIE TEXHOJIOTUN
COBPEMEHHBIX MAaTEePHAJIOB C PA3NMYHON (PYHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMbIX HCTOUHUKOB CHIPbS,
nepepaboTKU U YTUIM3AIUH MPOMBIIIUIEHHBIX U OBITOBBIX OTXOJIOB.

BpinycKHUK HA yI1y0JIeHHOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUTHCS:

— ¢opMyIHpOBaTh 1I€Th WCCIEIOBAHMS, BBIIBUTATh M MPOBEPITh AKCIHEPUMEHTATHHO THUIOTE3BI O
XMMHYECKHUX CBOMCTBAaX BEIIECTB HAa OCHOBE MX COCTAaBa U CTPOCHHMs, UX CIOCOOHOCTH BCTYNAaTh B
XMUMHUYECKUE PEAKIINH, O XapaKTepe U MPOAYKTaX Pa3TUYHBIX XUMHUECKUX PEaKInii;

— CaMOCTOSTENBHO IIAHUPOBATH M MPOBOJUTH XUMHUECKHUE YKCIIEPUMEHTHI ¢ COOIOIEHUEM TIPaBUI
0e30MmacHO# paboThI ¢ BELIECTBAMH M TaOOPATOPHBIM 000y I0BAHUEM,

— UHTEPHPETUPOBATh JAaHHBIE O COCTAaBE M CTPOEHUU BEIIECTB, MOJYYEHHbIE C MOMOIIbIO
COBPEMEHHBIX (PU3UKO-XHMHUYECKUX METOIOB;

— OIUCHIBATh COCTOSIHUE DJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHUYECKHX
MIPEJICTaBJICHHU O CTPOCHUH aToMa sl OOBSICHEHHUS PE3yIhbTaTOB CIIEKTPAIILHOTO aHAIN3a BEIEeCTB,;



— XapakTepU30BaTb pPOJb Aa30TOCOJAEPKAIIMX TE€TEPOLUKINYECKUX COEAMHEHMH U HYKIEMHOBBIX
KHCIIOT KaK BKHEHITUX OMOJIOTUYECKU aKTUBHBIX BEIICCTB;

— IPOTHO3UPOBAaTh BO3MOXXHOCTb IHPOTEKAaHUS OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLuH,
JEXKALUX B OCHOBE IMPUPOAHBIX U IIPOU3BOJCTBEHHBIX ITPOLIECCOB.

Coaepkanue yuyeOHOro mnpeaMera «XuMHS» Ha YIJIy0JeHHOM YPOBHe CpeJAHero ooumero
o0pa3zoBaHus

2.1. TeopeTuvyeckne OCHOBbI XUMMHU

2.1.1. CTpoeHnune BelecTBa

ATOMHO-MOJIEKYJIAPHOE Yy4YeHHMe. DBemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHUS.
KauecTBeHHBIN U KOJMYECTBEHHBIM COCTaB BemiecTBa. MoJisipHass U OTHOCUTEIbHAST MOJIEKYJIsIpHAs
Macchl BelecTsa. MoJibHast 10J1s ¥ MaccoBast J0JIs JIEMEHTa B BEILIECTBE.

Crtpoenue aroma. Hyxmuasl. M3otomsl. J[lepekr wMaccel. Turmbsl pagMoakTHBHOTO —pacraja.
Tepmosinepubiit cuHTe3. OTKPBITHE HOBBIX XMMHUYECKHUX JJIEMEHTOB. SnepHble peakuuu. THIIbI
SJIEPHBIX peakiuil: aeneHue U cuHTe3. CKOPOCTh peakluu paJuoakTUBHOro pacmnana. IlpuMenenue
PaIMOHYKIIUIOB B MeIUIIMHE. MeTo1 MeueHbIX aTOMOB. [IpuMeHeHue paanoakTUBHBIX HYKIHIOB B
T€0XPOHOJIOTUH.

CoBpemeHHass Mojenb CTpoeHuss aroma. KopmyckylspHO-BOJIHOBBIE CBOMCTBA  AJIEKTPOHA.
[IpencraBnenne o kBaHTOBOM Mexanwke. CooTHomeHue jae bpoitns. [lpuHiun HeompemaeneHHOCTH
Ieiizenbepra. Ilonsitue o BonHOBOM (yHkuuu. KBaHTOBBIE uMcia. ATOMHas OpOHTAaib.
Pacnipeniennienne 5IeKTPOHOB 1O SHEPreTHUYECKUM YPOBHSIM B COOTBETCTBHHM C TMPUHIUIIOM
HauMeEHbIIe »sHepruu, mnpaBwioM XyHaa u npuHounoM Ilaymu. OcoOGeHHOCTH —CTpOEHHS
IHEPreTUIEeCKUX YPOBHEH aTOMOB 0-371eMEHTOB. DJIeKTpoHHast KoHpuUrypaius aroma. Kinaccudukanus
XAMHUUYECKHX JIEMEHTOB (S-, P-, d-, f-a11eMeHThI). DieKTpOHHBIE

KOH(UTYpalMy MOJOKUTEIbHBIX U OTPUIATENIbHBIX HOHOB. OCHOBHOE W BO30Y)K/IEHHBIE COCTOSHUS
aTOMOB. BanieHTHBIE 2JIEKTPOHBI.

[Tepuonnueckuii 3akoH. POPMYIUPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX MPEJCTABICHUNA O CTPOCHHUH
atoMa. MupoBo33peHueckoe M Hay4yHoe 3HaueHue l[lepmommyeckoro 3akona [[. M. Menneneena.
Pagnyc atoma. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOAHBIX COCTUHEHUH,
BBICIIMX OKCHJIOB M TUAPOKCHJIOB B IIEPUOJIAX U TPYMIAX. DIEKTPOOTPULIATEILHOCTb.

XuMuveckasi CBfI3b. OJIEKTPOHHAs TMPUPOJA XUMHUYECKOW CBs3U. BuUIbI XMMHUYECKON CBS3U.
KoBanenTHas cBs3b U €€ XapaKTePUCTUKH (IHEPIUsl CBSA3H, JJIMHA CBS3H, BAJIGHTHBIM YIroJl, KpaTHOCTh
CBSI3H, MOJIAPHOCTh, MOJspU3yeMocTh). KoBaneHTHas HemojspHas W MHOJspHas cBs3b. OOMEHHBIH U
JOHOPHO-aKUENTOPHBIA MeXaHU3Mbl O00pa30BaHUSl KOBAJICHTHOM TMOJIApHOW cBs3U. [‘eomerpus
MOJIEKYJIbl. JIUMOIBHBI MOMEHT CBSI3H, AUIOJBHBII MOMEHT MoJeKyabl. MoHHas cBsaA3b. OTiinuue
MEK/ly MIOHHOM M KOBAJEHTHOM CBA3bI0. MeTamnueckas cBsi3b. BojopoiHas CB3b U €€ BIMSHUE Ha
CBOMCTBA BelllecTBa. MeXMOJIEKYIApHbIE B3auMOIeUcTBUS. [loHsATHE O CYynIPaMOJIEKYIIPHON XUMUH.
ArperatHble cocrosiHusi BemiecTBa. ['a3pl. [a3oBbie 3akoHbl. YpaBHeHue Kiaitnepona—
MenpeneeBa. 3akoH ABorajpo. 3aKkOH 0ObEMHBIX OTHOIIEHWH. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Cpennsas moinsspHas Macca cMecu. CTpoeHHe TBEp/bIX Tell: KPUCTAUIMYECKUe U aMop(HbIe BEIIeCTBA.
Tunel KpUCTAIIMUECKUX PEIIETOK: aTOMHas, MOJICKYJsIpHasi, HOHHasi, MeTaiundeckas. [lonstue 06
3JIeMEHTapHOU suelike. Pacyer uncna HOHOB, COAEPKAIIMXCS B 3JIEMEHTApHOU

sueiike. MouHble paamycbl. OrmpeneneHne METaUIMYECKOTO paauyca. 3aBHCHUMOCTh (DU3HUECKUX
CBOMCTB BelIeCTBA OT THUIIA KPUCTAIMYECKON pemeTku. [lpuumHBl MHOroOOpas3usi BEIIECTB.
CoBpeMeHHbIE NPEJICTABIECHHUS O CTPOEHUH TBEP/BIX, KHUIKUX U ra3000pa3HbIX BEIIECTB.
JemoncTpanuu. 1. O0pa3sibl BeUIECTB MOJIEKYISIPHOTO M HEMOJIEKYISIpHOTo cTpoeHus. 2. Bosronka
noza. 3. Monenu Mosexyin. 4. Kpucrajummueckue peneTky.

2.1.2. OcHOBHbIE 3AKOHOMEPHOCTH NMPOTEKAHNSI XUMHYECKUX PeaKIid

Kinaccnpukanuss XuMHYeCKHX peakUMH 1O pa3IMYHbIM NpPU3HAKaM CpaBHEHUs. ['OMOTeHHblE U
reTeporeHHslie peakuuu. Knaccudukanus no 3HaKy TeroBoro 3¢gdexra. Obpatumbie U HEOOpaTUMbIE
peakiuu. Katanutudeckue U HEKaTAIUTUYECKUE peakiuu. Peakinuu ¢ u3MeHEeHHeM U 0e3 U3MEHEHUS
CTETIEHU OKUCJIEHHSI 2JIEMEHTOB B COCIUHEHUSX.

JHepreTuka XuMuiyeckux peaxkunuii. TermoBoit apdexT xumuueckon peakiuu. IHIOTEPMUIECKIE U
9K30TepMHUYECKUE peakuuu. TepMoxumuueckue ypaBHeHus. Temnora oOpa3oBaHMs BEIIECTBA. 3aKOH
I'ecca u cnencrBus u3 Hero. JHeprus cBs3u. [lonarne o BHyTpeHHeH sHEpruu U sHTanbnuu. [lonstue
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00 sHTpOonuu. BTopoit 3akoH TepmoauHamuku. @opmyna bonbimana. Dueprus ['md6ca u kputepuun
CaMOIIPOU3BOJIBHOCTH XUMHYECKON PEaKLIMH.

Oopatumble peaknuu. Xumuueckoe paBHoBecue. Koncranra paBnoBecus. [Ipunnun Jle [larense.
PaBHOBeCHbIE COCTOSIHUS: YCTOHUMBOE, HeycToiumBoe, Oe3pasnuyHoe. CMeleHHe XHMUYECKOTO
paBHOBECHS TMOJ JACHCTBHEM pa3IHYHBIX (DAaKTOPOB:KOHLEHTPAIIMA PEAareHTOB WM IPOIYKTOB
peaxkuuu, 1aBjeHus, TEMIIEpaTypbl. PoJib cMelIeHns: paBHOBECHS B TEXHOJIOIMUECKUX IIpOLieccax.
CkopocTh XHMHYECKHX peaknuii, ee 3aBUCUMOCTh OT pa3lu4HbIX (HaKTOPOB: MPUPOIBI
pearupyoumux BEUIECTB, KOHILEHTPAllUW pearupyrolliux BEIIEeCTB, TEMIIEpaTypbl, HaJIU4us
Karajau3aTopa, IUIOIIAJUd IOBEPXHOCTH pEardpylollMX BEIIeCTB. Peakiuum TOMOreHHblE U
reTepOreHHble. ODJIEMEHTAapHble peakuuu. MexaHu3M peakuuu. AKTUBUPOBAHHBIA KOMIUIEKC
(mepexomHOCOCTOSIHKE). 3aKOH ACHCTBYIOMIMX Macc. KOHCTaHTa CKOPOCTH PEaKIMU, e¢ pa3MEPHOCTb.
CkopocTh peakuuu paguoakTUBHOTO pacrnanga. llepwon mnonypacnana. [IpaBuno Bant-T'odda.
[TonsiTe 00 PHEPrUM aKTUBAMK U 00 SHEPreTHYeCKOM Mpoduiie peakiuu. YpaBHCHHE AppeHHyca.
KaranuzaTopbl u katanus3. DHeEprusi akTUBALMU KAaTaJIU3UPYEeMOM M HEKaTaTU3UpPyeMOM peakiuu.
AKTHBHOCTb M CEJIEKTMBHOCTh KaTaJIM3aTopa. |'OMOTEHHBIN M IeTepOreHHbINM KaTaJu3. [ OMOreHHBbIN
Katajau3 B ra3oBoil ¢aze. KaramuTuueckoe OKMCIEHHME YrapHOTO ra3a B KOHBEpPTEpPax BBIXJIOMHBIX
ra3oB B aBTOMOOWIAX. Posb KaTanu3aTopoB B MpUPOJIE U MPOMBIIUIEHHOM IPOU3BOJACTBE. DEPMEHTHI
KaK OMOJIOTMYECKUE KaTaau3aTophl.

JdemoncTpanun. 1. Dx30TepMuYecKHe W SHIOTEPMHUYECKHE XHUMUYeckue peakuuu. 2. TemsoBbie
SIBJICHUSI NIPU PACTBOPEHHM CEPHOM KHUCJIOTBI M aMMHAyHOM CENUTPbl. 3. 3aBHCHUMOCTh CKOPOCTH
peakuuu OT MPUPOJBl BEIIECTB Ha MpHUMEpEe B3aUMOJCHCTBUS pPAaCTBOPOB PAa3IMYHBIX KHCIOT
OJINHAKOBOM KOHLEHTPAllMU C OJMHAKOBBIMH KycOYKaMu (TpaHylaMy) IIMHKa W OJUHAKOBBIX
KYCOUKOB pa3HbIX METAJUIOB (MarHus, IMHKa, >KeJle3a) C pacTBOPOM COJSHOW KHCIOTHL. 4.
B3aumoneiicTBue pacTBOpOB CEpHOM KHCIOTHI € pPACTBOpaMU THOCYJdb(para HATpUs pPa3IUYHOU

KOHIICHTPALlMH W TEMIIepaTypsl. 5. 3aBUCHMOCTb IOJIOKEHUs paBHOBecusi B cucteMe 2NO2 susesc
N204 ot TemnepaTyphl.

JlaGopaTtopHbie onbIThI. 1. Katanurrnueckoe pasiioxkeHne NepoKCuIa BOI0POIa.

2.1.3. PacTBOpBI

Crnoco0bl BbIPajKeHMs] KOJMYECTBEHHOI0 COCTaBa PacTBOpPa: MaccoBas [OJii PacTBOPEHHOIO
BelecTBa (MPOICHTHAS KOHIIEHTpAIHs ), MOJIIpHasl KOHIICHTpanus. TUTpoBaHHE.

PacTBopenue kak Gpu3anko-xuMudeckuil nporecc. Kpucramioruaparsl.

JMucnepcuble cucrembl. Komnouansle pactBopbl. Mcrtunnbeie pactBopel. JlucnepcHas ¢aza u
mucnepcronHas cpeaa. CycneHsum W sMmylbceud. 30au U renu. Omanecuennus. Dddext Turmans.
Koarynsuus. Cenumentanus. CuHepesuc.

Peakuuu B pactBopax 3J1eKTpouTOB. KauecTBeHHbIE peaklMy Ha HOHBI B pacTtBope. KuciaotHo-
OCHOBHBIE B3aUMOJICHCTBUS B pacTBopax. AM¢oTrepHocTh. MoHHOE npou3Beienre Boabl. Bogopo aHblit
nokasarenb (pH) pactBopa. CusnbHbie U cinalble 31eKTponuThl. Pacuer pH pacTBOpOB CHIBHBIX KHUCIOT
U IIEeJI0YEH.

KoHncranTsl aucconuanuu ciadbix 37IeKTPOIUTOB. CBS3b KOHCTAHTHI M CTENEHHU TUCCOLUAIMU. 3aKOH
pasBenenus OctBanbaa. Peakuuu monHoro obmena. IlomHble UM cokpallleHHbIE MOHHBIE YPaBHEHHS.
I'mpaponus coneit. ['maposn3 Mo KaTHOHY, IO aHUMOHY, MO KaTHUOHY U IO aHUOHY. Peakuus cpenbl
pacTBOpOB COJICH: KHCIOTHasA, IeJIoyHas | HelTpanbHas. [loyHBI HEOOpaTUMBIA THIPOIH3.
[lonyyenue peakuuend rujposiuda OCHOBHBIX cosied. [loHATHE O MPOTOIUTHUYECKON Teopuu
bpencrena—IJloypu. IloHATHE O TEOpUM KUCIOT U OCHOBaHUM JIprouca.

3HaueHue THIpOJM3a B OHOJOTMYEeCKMX OOMEHHBIX mporeccax. llpuMeHeHue THApoNU3a B
MPOMBILUIEHHOCTH. PaBHOBecMe MeXIy HAaCBIIIEHHBIM pacTBOpOM M ocaakoM. lIpousBeneHue
PacTBOPUMOCTH.

Hemouncrpanuu. 1. OmpeneneHre KUCIOTHOCTH CpPeIbl MPH TMOMOIIM HHAWKATOPOB. 2. DddekT
Tunpans. 3. O6pazoBaHNe KOMIUIEKCHBIX COSTUHEHHH MEPEXOIHBIX METAIIIOB.

JlaGopatopuble onbIThbl. 1. Peakuuu nonHoro obmena. 2. CBOHCTBa KOJUIOMAHBIX PacTBOPOB. 3.
I'mpponus coneit. 4. IlonydyeHne u cBOCTBa KOMIIEKCHBIX COSMHEHHM.

2.1.4. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIC TMpoueccbl. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE
peakuuu.



Tunel OKMCINTENBHO-BOCCTAHOBUTENIBHBIX peakunuid. OKuciaeHne u BoccTaHoBiIeHHE. OKUCIUTENN U
BOCCTAHOBHTEIH. METOJ 3JEKTPOHHOTO M 3JIEKTPOHHO-WOHHOTO Oananca. lloBereHue BemiecTB B
cpenax ¢ pasHeiM 3HaueHueM pH. Ilepmanranar kamuss kak OKUCIAUTENb. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMU B IPHUPOJE, MPOU3BOJICTBEHHBIX MPOIECCAX U IKUZHEAESITEIbHOCTU
OpraHu3MOB.

l'anbBanu4yeckuii 3j1emMeHT (Ha mnpumepe s3nemeHTa JlaHuamst). XUMHUYECKHE HCTOUYHUKHM TOKA!
raJlbBAHUUECKUE 3JIEMEHTHI,aKKyMYJISTOPbl U TOIUIMBHBIE 3JeMEHThl. DopMa 3amucu XUMHUYECKOIO
ucTouyHuka Toka. CraHgapTHBIM BOAOPOAHBINA 31eKTpod.CTaHIApTHBIA 3JIEKTPOIHBIM MOTEHIMAI
CUCTEMBI.

[TonsiTHe 00 3IEKTPOABUKYIIEH CUIIE PEaKLMU. DINEKTPOXUMUYECKUHN psiJl HAIPSDKEHUN (AaKTHBHOCTH)
MeTalyioB  (psiA  CTaHAAPTHBIX  BJEKTPOJHBIX MOTEHIHManoB). HampaBieHue OKHCIUTENIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLIUH.

DJIeKTPOJIM3 PACIUIABOB U BOJHBIX PACTBOPOB DJIEKTPOIUTOB (KHUCIOT, IIETOYEH U coJiei). 3aKOHBI
anekrtposnnsa.  [IpakTuueckoe  HpUMEHEHHE  3JIEKTpoju3a I MOJY4EeHHsS  LICJIOYHBIX,
IEJIOYHO3EMETIbHBIX METAJUIOB U AIIFOMHUHHUSL.

Koppo3zus MeTansoB: cnocoObl 3allUThl METAIJIOB OT KOPPO3HUHU.

JemoHncTpanun. BzauMoaelicTBre nepMaHraHara Kajius ¢ CylIb(UTOM HaTpUs B pa3HbIX cpeax.

2.2. OCHOBBI HEOPraHMYECKON XMMHUH

2.2.1. Knaccuukanusi 1 HOMEHKJIATYPAa HEOPraHUYeCKUX COeIMHEeHU I

Baxkneiinue kiiaccel HEOPraHUYECKUX BEUIECTB. DJIIEMEHThI METAJUIbI M HEMETAJUIbI M UX MOJIOKEHUE B
[lepuoauueckoii cucreme. Kinaccudukanust 1 HOMEHKIATYpa CIOKHBIX HEOPTaHUYECKUX COEAMHEHUN:
OKCHJIOB, THAPOKCUIOB, KUCIOT U cojieil. ['eHeTnueckas CBsA3b MEXAY KjlaccaMd HEOPraHM4eCcKHX
coenuHeHuil. Mnentudukanus HeopraHmyeckuxX BelIecTB M HOHOB. KoMILJIEKCHBIE COEAMHEHUS.
CocTaB KOMIUIEKCHOTO HOHA: KOMILUIeKcooOpa3oBaTenb, jauraHabl. KoopaWHalMOHHOE YHCIIO.
Homenkiarypa KOMIUIEKCHBIX COEIUHEHWH. 3HAaY€HHE KOMIUIEKCHBIX coeauHeHuil. [loHsTtne o
KOOPAMHAIMOHHOW XUMUHU.

2.2.2. HemeTaJunbl

Bopopona. [lonyyenue, pusnyeckne u XMMHUYECKHUE CBOICTBA (peaklMK ¢ MeTaJlJIaMi U HEMeTallJlaMH,
BOCCTAHOBJIEHHUE OKCUJIOB U coJieil). ['uapunbl. TormImBHbBIE JIEMEHTHI.

I'asorennbl. OOmas XapakTepUCTHKA 3JIeMEHTOB TiaBHOW moarpymnmbl VII rpynmel. dusmdeckue
CBOMCTBA MPOCTHIX BELIECTB. 3AKOHOMEPHOCTH M3MEHEHHUs OKHUCIUTEIBHON aKTUBHOCTH TaJOT€HOB B
COOTBETCTBUHU C HX IOJIOKEHHEM B rnepuoauueckoi tabmuue. [lopsaok BeITeCHEHHUS TajJOreHOB U3
pPacTBOpPOB TaJOT€HUJIOB. XJIOP — TMOJy4YE€HHE B IMPOMBIIUICHHOCTH U JIa0OpaTOpUH, PEaAKIUH C
MeTaJUlaMd U HeMeTajulaMu. B3amMojelcTBue xjiopa ¢ BOJIOM M pacTBopamu menodeit. llennoii
MEXaHHU3M peaklUU B3auMOJCHCTBHS Xiopa ¢ BojopojoM. O6e33apakuBaHHE MHUTHEBON BOJIBI
XJIOpoM. XpaHEHHUE U TPAaHCIOPTUPOBKA

xyiopa. Kucnoponnele coenuHenus xijiopa. ['MmoxmopuTel, XJIopaThl M NEPXJIOpPAThl KAK TUIIMYHBIE
okuciurenu. OcobOenHoctu xumuu ¢Topa, Opoma u wuona. KauecTBeHHas peakius Ha HOJ.
["asioreHoBO10PO /16 — MOJyYEHUE, KUCIOTHBIE

U BOCCTAaHOBUTEIIbHBIE CBOMCTBA. XJIOPOBOAOPOA. ['alloreHOBOJIOPOJHBIE KHUCIOTHI M HX COJIH.
ConsiHas kucnorta u ee conu. KauecTBeHHbIE peakluy Ha TaJIOTeHU1-UOHBI. [[prMeHeHune ranoreHoB u
MX BaXHEHIIUX COCIUHEHUN.

DJieMeHThl MOArpynnbl Kucjaopoaa. OOmas xapakTepUCTUKA 3JIEMEHTOB IaBHOW moAarpymmbl VI
rpynmnsl. PU3ndeckue CBOMCTBA MPOCTHIX BellecTB. O30H KaK aJuIOTPONHAs MOAU(PUKALMS KUCIOPOa.
[Tonyuenue o3oHa. O3oHaTopel. O30H Kak okuciaurtenb. [lo3uThBHAsS M HeraTwBHas pojb 030HA B
OKpYyKarolen

cpene. BzaumopnelictBue 030Ha c ankeHamu. CpaBHEHHME CBOMCTB 030Ha M Kuciopoja. Boma u
MIEPOKCHUJT BOJOPOAA KaK BOJOPOJHBIE COEOUHEHMs KHUCIOpOJAa — CpaBHEHUE CBOMCTB. [lepoxcun
BOJIOPO/Ia KaK OKHCIUTEIb M BoccTaHOBUTENb. Ilepokcuasl MeramnoB. IloHsTHe 00 opraHMuYecKuX
nepokcunax. Cepa. Annorponus cepbl. PU3NUECKHE U XMMUYECKHE CBOMCTBA CEPbI (B3aUMOJECICTBHE
C MeTajllaMH, KHCIOpOJOM, BOJOPOZOM, pacTBOpamMH IIEJNouYeld, KHCIOTaMHU-OKHCIUTEISIMH).
B3aumopeiicTBre cepsl ¢ Cynb(uToM HaTpus ¢ oOpa3oBaHueM THOCyib(paTa HaTpus. CepoBoOpOT —
MOJIydeHUE, KHUCIOTHBIE W BOCCTaHOBHTENbHbIE cBoWcTBa. Cynbhuabl. ucynbdan. Ilonstue o
noymcynbduaax. CepHUCTBIN ra3 Kak KUCIOTHBIM OkcuJ. OKHCIUTENIbHBIE U BOCCTAHOBUTEIHHBIC

7



cBoOiicTBa cepHHcTOro rasza. IlomydyeHume cepHHMCTOTO raza B TNPOMBIIUIEHHOCTH U J1a0OpaToOpuu.
Cepnucras kucinora u ee coiu. Cepnbiii anruapua. Cepnast kuciora. CBONWCTBa KOHIIEHTPUPOBAHHON
U pa30aBJICHHOW cepHOW KHUCIOTHI. JlelicTBME KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI Ha caxap,
MeTaJUulbl, HEMeTaibl, Cyabpuabl. TepmMuueckas yCTOWYMBOCTH CynbdaroB. Kpucramiorumparsi
cynbdaroB MeramoB.KauecTBeHHas peakius Ha CEPHYIO KUCIOTY U €€ COJIH.

DJieMeHThbI NOArpynnsl a3ota. OOmas XapakTepruCcTUKa 3JIEMEHTOB TJIABHOW MOATPYIIBI V TPYIIIHL.
@u3nyecKue CBOWCTBA IMPOCTHIX BEIIECTB. A30T M €ro coequHeHus. CTpOEHHE MOJIEKYINbl a30Ta.
dusnyeckrue U XUMUYECKUE CBOMCTBA a3oTa. [lomydyeHue a3oTa B IPOMBIIICHHOCTH U JaOOpaTOpUH.
Hutpuapl. AMMuak — ero mosrydenue, pusnyeckue M XuMudeckne cBoicTBa. OCHOBHBIE CBOMCTBa
BOJHBIX PAaCTBOPOB aMMHaka. AMMHUaK Kak BOCCTaHOBUTENb. B3auMoeiicTBre aMMHaKka ¢ akTUBHBIMU
MetamiamMu. Amuja Hatpus, ero cpoiictBa. Conu ammonusa. IloBeneHue coisiell aMMOHHUS IIpH
HarpeBaHuu. KadyecTBeHHas peakuus Ha MOH aMMOHMs. [Ipumenenue ammuaka. OKcHIBl a30Ta, UX
nosyueHue u cpoiictBa. Oxcua azora (I). Oxucnenue okcuna azota (II) xuciaopogom. dumepusanus
okcuma azota (IV). Azotucras xuciaora u ee coid. HUTPpUTH Kak OKHCIUTENIM U BOCCTAHOBUTEIH.
A3oTHas Kucinora — (U3MYECKHE M XUMHUYECKHE CBOICTBA, IMOJIydeHHE. A30THAas KHUCJIOTa Kak
OKHUCJIUTENh (OTHOIIEHHE a30THOW KHCJIOTHI K METaljlaM M HeMeTaijiaMm). 3aBUCHUMOCTh MpPOJaYKTa
BOCCTaHOBJICHUS! a30THOM KHCJIOTHI OT aKTUBHOCTH MeTalljla U KOHLEHTpaluu KUcIOThl. [loHsATHE O
KaToHEe HUTpPOHHA. OCOOEHHOCTh B3aMMOJICHCTBUS MarHusi U MapraHiia ¢ pa30aBiIeHHON a30THOU
kuciortoi. HutpaTel, ux ¢GuU3MUECKHEe W XUMHYECKHE CBOMCTBA (OKHUCIWTEIbHBIE CBOWCTBA U
TepMHUUYEcKas yCTOMYMBOCTh), npumeHeHue.@ochop u ero coeauHeHus. Asuorponus docdopa.
®dusnueckue cpoiicTBa (ochopa. Xummueckue cBoicTBa ¢dochopa (peakuum ¢ KHCIOPOJIOM,
rajJloreHaMy, MeTajllaMHi, CJOXKHBIMU BEIIECTBAMHM-OKUCIUTENSAMH, ILienodyamu). [lomyuenue wu
npumeHenne Qocpopa. Xmopuabl dochopa. Dochun. Dochunel. DochopHBIA  AHTUAPHUIL.
Optodochopras u meradochopHass KUCIOTH U UX coir. KauecTBeHHast peakius Ha optodocdatsl.
Paznoxxenne opropocopHoit kucnotel. Ilpumenenme ¢ocpopHON KHUCIOTBI U €€  CoJeil.
buonornyeckas pons docdaros. IMupodochopuas kucmora u nmupodocdarsr. Oxenn dochopa (I11),
dhochopucras kucnota u ee cor. PochopHOBATHCTAS KUCIOTA U €€ COJIH.

IMoarpynna yrJjepoaga. OOmas XapakTepUCTHKa 3JEMEHTOB TJaBHOW moarpynnsl IV rpymnisl.
VYrinepon. Amnorpornus yriepona. CpaBHEHHE CTPOCHHUS M CBOMCTB Tpadurta u anmmasa. DyiepeH Kak
HOBasi MoJieKylisipHas (opma yriepoja. Yrojib: XMMHYECKHE CBOWMCTBA, MOJIyY€HUE U MPUMEHEHHE
yris. Kapouner. ['maposms kapOuma kanbius 1 kKapouaa amoMuHus. KapOuasl mepexoHbIX METaIOB
(>kenme3a, xpoma M Jp.) Kak CBepXIpouyHble Marepuaibl. CHUHTE3-Ta3 KaK OCHOBAa COBPEMEHHOM
MpOMBIIITIeHHOCTH. OKCHBI yriepoaa. DJIEKTPOHHOE CTPOECHUE MOJIEKYNbl YrapHOTO rasza. YTrojib U
yrapHblii Ta3 Kak BOCCTAHOBHUTeNW. Peakius yrapHoro rasa c paciuiaBamu Inenoueit. CunTtes
¢dbopmuaroB. O6pazoBaHuEe yrapHOIrO rasa MpU HEMOJHOM cropaHuu yris. buonorumueckoe nencTBue
yrapHoro rasa. [logy4yenue u npuMeHeHHe YrapHOTO ra3a. YTIIEKUCIbIN ra3: nojJy4eHue, XUMHYEeCKHIe
CBOMCTBa (B3aMMOJICMCTBHE YIJIEKUCIOrO Ta3a C BOJOW, IeJoYaMH, MarHueMm, MepoKCcHIaMu
METAJJIOB). DJIEKTPOHHOE CTPOEHHUE YIIIEKUCIIOro ra3a. YroyibHas KUcloTa u ee conu. KapOoHaTel u
TUAPOKapOOHATHI: WX IMOBEJACHHE MpH HarpeBaHuu. KadecTBeHHas peakius Ha KapOOHAT-HOH.
Haxoxnenne kapOOHATOB MarHusi M KaJlbliud B TPUPOAE: KOPAIIbL, KEMUYr, H3BECTHSIKU
(M3BECTKOBBIE TOPBI, KApCTOBBIC TMEIIEPhl, CTAJAKTUTHl WU cTanarMuthl). Kpemuuii. dusudeckue u
XMUMHUYECKHE CBOMCTBa KpeMHHs. Peakuuu ¢ yriem, KHCIOpPOJOM, XJIOpPOM, MarHueM, pacTBOpaMu
mienoyeid, cepoBoaopoaoM. Cunan — BOJOpOIHOE coeanHeHne kpeMHus. Cunmunuabl. [lonydyenue u
npuMeHeHne kpemuus. Oxcun kpemuus (IV), ero crpoenue, ¢pusnueckue U XMMHUYECKHE CBOMCTBA,
3HAUEHUE B NPUPOJE W INpUMEHEHHe. KpeMHueBble KHUCIOTHI M MX COJU. ['MApOIN3 CHIMKATOB.
CunukaTHbple MUHEPAIIBI — OCHOBA 36MHOM KOPBI. AJIFOMOCHIIMKATHI.

Bop. Oxcupn Gopa. bophas kucinora u ee conu. bypa. Bonoponnsie coenunenust 6opa — OGOpaHBI.
[Tpumenenue coeaunenuii bopa.

Baaropoanbie (MmHepTHbIe) ra3pl. OOmas XapaKTepHCTHKA 3JEMEHTOB IJlaBHOW moarpymmsl VIII
rpynmbl. OCOOEHHOCTH XUMUYECKUX CBOMCTB. [IpumMeHeHne 61aropofHbIX ra3oB.

Hdemouncrpanuun. 1. T'openne Bogopona. 2. [lonyuenue xmopa (onbIT B mpodupke). 3. OKUCIUTENbHBIE
CBOIcTBa pacTBopa rumoxiopura Hatpus. 4. OnbITel ¢ OpomHO#N Bomoi. 5. IlmaBnenue cepsl. 6.
l'openue cepsl B kucnopone. 7. BzaumoneiictBue xeneza ¢ cepoil. 8. ['openue cepoBoaopona. 9.
Ocaxnaenue cynbpuaos. 10. CpoiicTBa cepuucroro rasza. 11. JleificTBue KOHLEHTPUPOBAHHOI CEepHOM
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KHUCIIOTBI Ha MeJb U caxapo3y. 12. PactBopenue ammuaka B Boze. 13. OCHOBHBIE CBOMCTBA pacTBOpa
ammuaka. 14. Karamutuueckoe okucienue ammuaka. 15. Ilomydenuwe oxcupa azora (II) u ero
OKHCJICHHE Ha Bo3ayxe. 16. JlelicTBue a30THOU KUCIOTH Ha Meb. 17. ['openne pochopa B kucmopoze.
18. IlpeBpamenue kpacuoro Qocdopa B Oenblii U ero cBedueHue B TeMHOTe. 19. BzaumopeiicTBue
docdopuoro anruapuna ¢ Bomoit. 20. O6pasusl rpadura, anmasza, kpemuus. 21. 'operne yrapaoro
raza. 22. TymeHue miaMeHu yriekuciasiM razom.23. Pasnoxenue mpamopa.

JlabopaTopubie onbiTbl. 1. Ilomydenue xmopa u wu3ydeHue ero cBoiictB. 2. CBoiicTBa
xjopcoaepxkamux oroenuBareneid. 3. CpoiicTBa Opoma, mojna U ux coseil. 4. M3yueHue CBOMCTB
CEpPHOM KHUCJIOTHI U €€ cosieil. 5. M3yueHnue cBOMCTB BOJAHOIO pacTBopa ammuaka. 6. CBoicTBa coJei
ammoHus. 7. KauecTBeHHas peakius Ha kapOoHaT-uoH. 8. VcmblTaHue pacTBopa CHJIMKATa HaTpus
uHIuKaTopoMm. 9. O3HakoMIIeHHEe ¢ 00pa3aMu IPUPOAHBIX CHIIMKATOB.

2.2.3. MeTasibl

O0mmii  0030p d3i1eMeHTOB —  MeTa/wioB. CBoiicTBa  IPOCTBIX  BELIECTB-METAJJIOB.
DNEeKTPOXUMHUECKUN Psii HaNpsOKEHUH MeTayuioB. MeTannuyeckre KpUCTAIIIMYECKHE PEIETKU.
CrinaBel. XapakTepucTHKa HanboJsiee N3BECTHBIX CIU1aBoB. [losyueHne v npuMeHeHne MeTasuioB.
I{esiounbie MeTaIbl. OOIIas XapaKTepUCTHKA IEMEHTOB IIaBHOM noarpymnisl I rpynnsl. ColicTBa
LIEJIOYHBIX MeTauioB. Pacrno3HaBaHume KaTHOHOB JIMTHs, HaTpus M Kanusa. Harpuili m kammin —
MIPE/ICTAaBUTENN IIEJIOYHBIX METaJJIOB. XapakKTepHble peakuuu HaTpus U Kanus. llomydeHue
LIEJIOYHBIX METAIIJIOB.

Oxcuasl U nepokcuipl HaTpus U Kanus. CoenuHeHus HaTpusi U Kanus. ConM HaATpUs, Kauus, HX
3HaYeHHUE B MPUPOJIE U KU3HU yenoBeka. Co/a u eIKuil HaTp — Ba)KHEWIINE COeAMHEHUS HAaTPHsL.
Bepunimii, Mmarumii, mesgoyHo3zemMesibHble MeTa/LIbl. O0IIast XapaKTepUCTHUKA IJIEMEHTOB TJIAaBHON
noarpynns! Il rpynnel. bepunumii, Marauii, menoyHo3eMeNlbHbIE METaIbl. AM(OTEPHOCTh OKCHIA U
ruapokcuaa Oepuung. Okpacka IUIAMEHHM COJISIMH IIEJIOYHO3EMENbHBIX MeTaioB. Maruuii u
KaJIbIUH, UX 0o0I1ast XapaKTepucTHUKa Ha OCHOBe NoJiokeHus B [leprnoanueckoit cucreme snemeHToB /1.
N. MenneneeBa u crpoeHust atroMoB. [lonmyuenue, ¢puzndeckiue U XMMUYECKHE CBOMCTBA, TPUMEHEHHUE
MarHus, Kanblus U Ux coeauHeHuil. Conu MarHus M KaJlblMsl, UX 3HAYEHUE B MPUPOJE U KU3HU
yenoBeka. JKecTKoCTh BObI M CIIOCOOBI €€ YCTPAHEHHUS.

AmoMunnii. PacipocTpaHeHHOCTh B Tipupoje, (PU3MYECKHEe W XUMUYECKHE CBOWCTBA (OTHOIIIEHUE K
KHCITIOPO/ly, TaJIOT€HaM, pacTBOpaM KHUCIOT U Iueiouel, aqromoTrepmusi). [Ipon3BoacTBO antoMuHUS.
[Ipumenenne amoMuHus. AMQPOTEPHOCTh, OKcHIa W TuUIpokcuia amtoMuHus. Coiau  alrOMUHHS.
[TonHoe paznoskeHue Bo0H coseil altoMUHUS CO CIa0bIMU IBYXOCHOBHBIMH KHUCIIOTaMH.

ANIOMHHATHI B TBEPJIOM BUJE U B pacTBope. KOMIUIEKCHBIE COCMHEHUS ATFOMUHHSL.

OnoBo u cBuHen. Pu3nyeckrue M XUMHUYECKHE CBOWCTBA (peakiMU C KHUCIOPOAOM, KHUCIOTaMH),
npumenenue. Comu ososa (I1) u ceunna (II). CBUHIIOBBIN aKKyMYJISATOP.

Metauibl m000YHBIX moArpynmn. OOmas xapakTEepUCTHKA MepexoaHbix MeTauioB [—VIII rpynm.
OcoOeHHOCTH CTpOEHHSI aTOMOB MEpPeXOAHbIX MeTauioB. OOmme du3nueckue M XUMUYECKUE
cBoiicTBa. [IpuMenenne MeTaios.

Xpom. duznueckue cBOMCTBa xpoma. XUMHUYECKUE CBOICTBA XpoMa (OTHOIIEHHE K BOJSHOMY Mapy,
KHCTIOpOAY, XJIOpY, pactBopam kuciot). [lomydenne u npumenenue xpoma. CoelaMHEHHUS Xpoma.
W3mMeHeHne OKHMCINUTEIbHO-BOCCTAHOBUTENIBHBIX UM  KHCIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB U
TUAPOKCUIOB XpOMa C POCTOM CTENEHH OKUCIeHUA. AMOTEpHBIE CBOICTBA OKCHIA M THIPOKCH]IA
xpoma (III). Oxucnenue comeit xpoma (III) B xpomarel. B3aumuble mnepexoabl XpoMaToB U
IUXpOMAaToB. XpOMaThl U AUXpOMaThl Kak okuciaurenu. [lomHoe pasnoxenue Booi coseit xpoma (I11)
CO CJ1a0BIMH JIByXOCHOBHBIMH KHCIOTaMH. KOMIJIEKCHBIE COEIMHEHUS XpoMa.

Mapraunen. ®dusndeckue CBONCTBAa MapraHiia. XHMHUYECKHE CBOICTBa Mapraia (OTHOIIEHHE K
KHCIIOPOAY, XJI0py, pacTBopaM Kucior). Iloxyduenue u npumenenue mapranna. Oxcun mapranna (IV)
KaK OKHUCIUTENb U KaTanu3arop. [lepmanranar

Kanus Kak okuciautenb. Oxcua M rujapokcua mapranua (Il):momydenue u cBoiictBa. CoequHEHUsS
mapranna (III). Manraunat (VI) kanust u manranar (V) kajaus, uX IOJy9eHHE.

Keune3zo. HaxoxneHue B mpupoie. 3HaUEHHE XkKene3a Ul opraiusma uenoseka. duznueckue cBoiicTBa
xKeneza. XMMHUUECKUE CBOMCTBaA »kene3a (B3aMMOJIEHCTBHE C KHUCIOPOAOM, XJIOPOM, Cepoil, yriem,
BOJIOH, KUCIIOTaMH, paCTBOpaMH COJIEH).



Crnasel xenes3a ¢ yraeponoM. [lonyuenue u npumenenue xeneza. Coennnenus xene3a. CpaBHeHHE
KHCJIOTHO-OCHOBHBIX U OKHCJIMTEJIbHO-BOCCTAHOBUTEJIBHBIX CBOMCTB ruapokcuna xenesa (1) u
ruapokcuaa xenesza (). Conu xenesa (II) u xenesa (III). Meronsl nepeBoaa couieit xxenesza (I1) B
comu xene3a (III) u oOparno. IlomHoe pasnoxkeHue Bomou coserd keneza (III) co ciaabbimMu
JBYXOCHOBHBIMU KucioTaMu. OKucauTenbHbIe cBoWcTBa coeauHeHuit sxeneza (III) B peakmusix c
BOCCTAHOBUTENSIMU (MOAMJIOM, CEPOBOJOPOJAOM U Meapio). lluaHuaHble KOMIUIEKCHI JKele3a.
KauectBennsie peakuuu Ha nonsl xxeinesa (1I) u (III). depputsl, ux noxydeHre u NpuMeHEHUE.

Mens. Haxoxnenune B mnpupone. buosornueckas ponb. PH3nMYeCKMEe M XMMHYECKHE CBOWMCTBA
(B3aMMOJICCTBHE C KHUCIOPOJIOM, XJOPOM, CEpPOH, KUCIOTAMH-OKHUCIHTEISIMH, XJIOPHIAOM >KeJe3a
(IIT)). BsaumopeiicTBME MenuM €  KOHLEHTPUPOBAHHBIMU  COJISHOM, OpOMOBOJOPOJHONH U
MOJIOBOJIOPOJHOM KHCIOoTaMH 0e3 jgocryna Bosayxa. [lomyuenue u mpumenHenue menu. Oxcupa u
ruapokcua meau (II). Comm memu (II). Menssiit kymopoc. Ammuakarsl menu (I) m menm (II).
[Monyyenne oxcuma menu (I) BoccranoBnenuem ruapokcuna meau (II) rmrokoszoit. Ilomyuenue
xnopuaa u voauaa meau (1).

Cepedpo. Ousnyeckre U XUMUYECKUE CBOWCTBA (B3aUMOJAEHUCTBHUE C CEPOBOJOPOIOM B NMPUCYTCTBUU
KHCJIOPO/JIa, KUCIOTaMU-OKUCIUTEIMI ). OcaKIeHe OKCUia cepedpa npu ACHCTBUU IIEJI0YH Ha COJIU
cepeOpa. Ammuakatrbel cepebpa kak oxuciauTenud. KauecTBeHHass peakius Ha HOHBI cepedpa.
[Ipumenenue cepedpa.

3os0T0. dU3NYECKE U XUMHUYECKHE CBOWCTBA (B3aMMOJEHUCTBUE C XJIOPOM, «IIAPCKON BOJKON»).
3osoToxnopoBogopoaHas kuciota. [umpoxcun 3oiota  (III). Kommiekcer 30m0ta.  CriocoObl
BBIJISJICHHS 30J10Ta U3 30JJ0TOHOCHOH mopobl. [IpumeHenue 3010Ta.

Hunk. ®usnyeckue U XMMHYECKHE CBOMCTBA (B3aUMOJECICTBHE C TrajJoreHamMH, KUCIOPOJOM, CEpOH,
BOJIOH, pacTBOpaMu KUCJOT | mmienodert). [lomyuenne u npumeHenne muaka. AMGOTEpHOCTh OKCUIA U
TUJPOKCHIA IMHKA. BaxkHeure coym [uHKa.

Pryrh. ®usnueckue M XUMHUYECKHE (B3aUMOJIEHCTBUE C KUCIOPOJOM,CEPOH, XJIOPOM, KHCIOTAMU-
okucnurtensiMu) cpoiictBa.llonmydyeHne M mnpuMeHeHHE PTYTH. AManbrambl — CIUIaBbl PTYTH C
metamtamu. Oxkeun pryta (I1), ero momyuenue.

Xnopun u nomua pryru (I1).

HemoncTpaumu. 1. Komtekuusa metamios. 2. Komneknua munepanoB u pya. 3. Komeknusa «Kenezo u
ero cmiasbl». 4. OKpalMBaHHE IUIAMEHU COJISIMU IIEJIOYHBIX M IIEIOYHO3EMENbHBIX METaJUIOB. 5.
B3aumopeiictBue HaTpusa ¢ Bojoil. 6. B3aumopeiictBue kampums ¢ Boaou. 7. Kosutekuus
«Amromunuity. 8. IDliaBnenue amoMuHug. 9. BsaumopelcTBue amOMHHHA cO IIeao4nio.10.
Amomorepmus. 11. BsaumojeiicTBue Xpoma ¢ COJITHOM KHCIOTOW 0e3 jocTtyma Bo3ayxa. 12.
Ocaxpaenune ruapokcuaa xpoma (III) u okucnenwe ero mepokcuaoMm Bojgopona. 13. Pasmoxenue
nuxpomaTta aMmMoHus. 14. PasnoxeHnue nepokcuia BOJOPOJa Mol ISUCTBUEM JUOKCHIA MapraHua. 15.
Ocaxnaenune ruapokcuaa xene3a (II) m okucnenue ero Ha Bo3ayxe. 16. Beigenenue cepedpa u3 ero
COJIEN IEHUCTBUEM MEIN.

JlabopaTopubie onbIThl. 1. OkxpammBaHue IUIAMEHU COCIUHEHHUSIMHM IIEJIOYHBIX METauioB. 2.
O3HakoMJIeHHE C MHHEpallaMd M Ba)KHEHIIMMU COEJMHEHHMSIMH MIENOYHBIX MeTauioB.3. CBoicTBa
COEIMHEHUH MIENOYHBIX MeTaioB. 4. OKkpacka IUIaMEHU COJISIMU I1IE€TI0YHO3EMENbHBIX METaljIoB. 14.
CBoiicTBa MarHust U ero coequnenuii. 15. CBolicTBa coequHennii kanbnus.16. JKectkocts Bompl. 17.
CsoilicTtBa amromuuusa. 18. CpolicTBa coemuHeHnd amoMuHHA. 19. CBolicTBa 0JI0Ba, CBHHIIA U HX
coequnenuit. 20. CoiicTBa coenuHeHui xpoma. 21. ColictBa

Maprasua u ero coeguHeHuil. 22. M3yuenne Munepanos xkenes3a. 23. CpoiicTBa xene3a. 24. CpoiicTBa
Me€J1, €€ CIUIaBOB M coeIMHEeHU. 25. CBOMCTBA IIUHKA U €r0 COCAMHEHUH.

2.3. OCHOBBI OPraHUYeCcKOl XUMHHU

2.3.1. OcHOBHBIE MOHATHS OPraHUYECKO XUMUU

[TosiBneHune U pa3BUTHE OPTAHUYECKOM XMMHH Kak Hayku. [Ipeamer u 3aiaun OpraHu4ecKoi XMMHH.
Mecto ¥ 3HaueHHEe OpPraHUYECKONW XUMUU B CHCTEME €CTeCTBEHHBIX HayK. B3auMocBs3b
HEOPraHWYECKUX U opraHudecknx BemecTB. OCOOCHHOCTH OpPraHMYeCKUX BemecTB. [IpuuuHBI
MHOT000pa3usi opraHnueckux BemiecTB. OpraHndecKkre BEIIecTBa B MPUPOJIE. YTIEPOJHBIN CKeleT
OpraHMYECKOW MOJEKYJbl, €ro THIMbBI: LUKINYEeCKHe, anukiandeckue. KapOonuknudeckne u
TeTePOIMKINYECKUE CKeNeThl. KpaTHOCTh XMMHUYECKOW CBs3M (BUABI CBsi3ell B MOJEKyIax
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OpraHMYECKUX BEIIECTB: OJUHApPHBbIE, [BOIHBIEC, TPOIHBIE). VI3MEHEHHE 3HEpPruUM CBSI3Ed MEXITY
aTOMAaMH yTJIEpOJa IIPH YBEJIIMYEHUH KPAaTHOCTH CBsI3U. HachlllleHHbIE M HEHACBIILIEHHBIE COEIMHEHUS.
DJNEeKTPOHHOE CTPOCHHE M XMMHYECKHE CBSA3HM aToMa yriepoja. I mOpuansanusi aToOMHBIX opOuTanei,
ee THUIIBI JUIi OPTaHWYECKUX cOoeluHeHHH: sp3, sp2, sp. OOpa3oBaHue G- U p-CBA3EH B MOJIEKYJIax
OPraHN4eCcKuX coeanHeHui. [IpocTpaHCTBEHHOE CTPOCHUE OPraHUYECKUX COCIMHEHUN. XUMHUUYECKOE
CTpPOEHHE KaK MOpSA0K COEAMHEHHsS aTOMOB B MOJIEKYJE COIJIaCHO HX BaJ€HTHOCTH. OCHOBHBIE
MIOJIOKEHHUSI TEOPUM XMMMUECKOTO CTPOEHHUS OpraHudeckux coequHenuit A. M. byrieposa.
3aBHCHMOCTh CBOWCTB BEHIECTB OT XHMHUYECKOTO CTpoeHHst MoJiekyld. CTpykrypHas ¢opmyna.
W3omepust u usomepnl. CTpyKTypHass M IpPOCTPAaHCTBEHHas u3oMepus. M3omepus yriepoaHoro
ckenera. M3omepus nosnoxeHus. MexknaccoBas m3oMepus. Buabsl NpOCTpaHCTBEHHOW H30MEPHH.
OnTnueckas nzomepus. ACUMMETpUYeCKUil aroM yriaepoaa. ONTHYEeCKHe aHTUIOJbI. XUPAIbHOCTb.
XupallbHble U axupajbHblEe MOJIEKYJbl. ['eomeTpuueckas nzomepus (1uc-, Tpanc-uzomepus). Ousuko-
XAMUYECKHE METOJAbl HCCICAOBAaHUS CTPOCHHUS U PEAKIMOHHOH CIOCOOHOCTH OpraHMYECKHX
coenuHeHuil. Cnexrpockonus AMP, macc-criekrpomeTpusi, nHppakpacHas

CHEKTPOCKONUS. DJIEKTPOHHOE CTPOCHHUE OpPraHMYECKUX BellecTB. B3auMHoOeBNIMsAHNE aTOMOB U TPy
aTOMOB. OJeKTpoHHbIe 3¢ ¢ekTbl. MHIyKTHUBHBIM M Me3oMepHbIl 3dexTsl. [IpencraBienue o
pe3oHaHce.

Knaccudukanus oprannyeckux BemiectB. OCHOBHbIE KJIACChl OPraHUYECKUX coequHEeHUH. [TpuHImIb!
KJIacCU(pUKaMU opraHndeckux coequHeHuil. [lonstre o ¢pyHkunoHanpHOU rpymnme. Knaccudukanus
OpraHMYECKUX COECIUHEHHUH Mo (QYHKIIMOHANBHBIM rpynnaM. ['omosnorus. ['omonoru. 'omonoruueckas
pasHocTb. ['omosornueckne psazapl. HomeHknaTypa opraHmyeckux BellecTB. MexayHapoIHas
(cucteMarnyeckasi) HOMEHKJIaTypa OpraHM4eCKHUX BEIIEeCTB U

NPUHIMIBI 00pa30BaHUSl Ha3BaHUI OpraHUYECKUX coequHeHuil. PannoHanbHas HOMEHKIATypa.
Knaccudpukamuss u ocobeHHOCTH opraHmdyeckux peakuuid. CnocoObl 3amMcelt peakuuil B
oprannueckod xumuu. Cxema U ypaBHEHHE. YCIIOBUA IMpoBeleHUs peakumid. Knaccudukanus
peakuuil OpraHMYECKHX BELIECTB M0 CTPYKTYpPHOMY IIPH3HAKy: 3aMEIICHHUE, IIPUCOCIUHEHUE,
oTmieruieHue. PeakunuoHHble LeHTpbl. llepBoHaudanbHBlE TOHATHA O THINAX MW MEXaHU3Max
OPraHMYeCKUX peakluuil. ['OMOJUTUYECKUN U TETEPOJUTHUYECKUNA Pa3pbIB KOBAJICHTHONW XUMHUYECKOU
cBs3u. CBOOOHOpAMKAIBHBI M MOHHBIM MEXaHW3MbI peaknuu. [loHATHE 0 CBOOOAHOM paauKaie,
Hykieodune, anekTpoduie, KapOokaTHoHe U KapOaHuoHe. (OO003HAYCHHE HWOHHBIX pEAKIUi B
OpraHv4YecKoy XuMHH. OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIE PEAKIUU B OPraHUYECKONM XUMHH.
Wnentndukanus opraHndeckux coequHeHui. ['eHeTnueckast CBA3b MEXIy KJIacCaMH OPraHUYECKHX
COECIUHEHUN.

JemoncTpanuu. Moaenu OpraHuueCKuX MOJIEKYI.

2.3.2. YrieBoaopoabl

AJlkaHbl. DJEKTPOHHOE W HIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYynbl MeTaHa. SpP3-I'mOpuausanus
opburaneil atoMoB yrieposa. 'omonoruueckuil psg u obmas ¢opmyna ankaHoB. CucremaTHyecKast
HOMEHKJIATypa aJKaHOB M paaukaioB. M3omepus yraepomHoro ckenera ankaHoB. llonarue o
KoHpopmanuax. Ou3nueckue cBOMCTBA aJKaHOB. 3aKOHOMEPHOCTH M3MEHEHUs (PU3NYECKUX CBOICTB.
XUMHYECKHE CBOMCTBA AJIKAHOB: TaJOrC€HUPOBAHHME, HUTPOBAHHUE, ACTUIAPUPOBAHHE, TEPMHUYECKOE
pasnoxeHnue (MUpoau3), TOpeHUue Kak OJWH U3 OCHOBHBIX MCTOYHUKOB TEIUIA B MPOMBIIUIEHHOCTH U
OBbITY, KaTaJIMTMYECKOE OKMCJIECHHUE, KPEKHHI KaK CIIOCOOBI IMOJIydeHHs Ba)KHEHIIMX COEIMHEHUI B
OpPraHM4YeCcKOM CHHTE3€, H30MEpH3allus KaK CIloco0 MOIy4eHUs] BBICOKOCOPTHOrO OeH3uHa. MexaHu3m
peakuuu cBOOOAHOPAAMKAIBLHOIO 3aMelleHus (Ha mpuMepe XJIopupoBaHHs MeTaHa). CHHTETHUECKHUe
CrocoOBbl MOJYYEHHUs AIKaHOB. MeTO bl MOJYyYEeHHUs aTKaHOB U3 AJIKUIITaJIOTeHUI0B (peakuus Bropia),
JeKapOOKCUIMPOBAHUEM COJIeH KapOOHOBBIX KHUCIOT M 3JIEKTPOIM30M PACTBOPOB COJIEH KapOOHOBBIX
kucaoT. HaxoxaeHne ankaHoB B IPUPOJAE U IPUMEHEHHUE AJIKAHOB.

[ukaoankanbl. CTpoeHre MOJIEKyI HuKIoaakaHoB. O0mas gopmyna nukioankaHoB. HomeHnknatypa
LUKJIOAJIKAaHOB. M30MepHs HUKIIOAIKAHOB: YIJIEPOAHOIO CKEJIETA, MEXKKIIACCOBasA, MPOCTPAaHCTBEHHAS
(umc-TpaHc-uzomepusi). HampspkeHHble UM HeHampspkeHHble  LIMKIbL.  Crnennpuka  CBOWCTB
LUKJIOAJIKAHOB C MaJbIM pa3MEpOM LMKJIA. XMMUYECKHE CBOMCTBA LUKIIONPONAaHa: TOPEHHE, peaKLun
NpUCOeMHEeHNUs (THUAPUPOBAHME, TPHCOCIMHEHHE TaJOreHOB, TaJIOTEHOBOJOPOJIOB, BOJBI) U
LUKIOINEeKCaHa: TOPEHHE, pEeaKkUUd paguKaJIbHOTO 3aMEIlEeHUs (XJIOPUPOBAaHUE, HUTPOBAHUE).
[Tonyuenue MUKIOAIKAHOB U3 AJIKAHOB
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U TUTAJIOT€HAJIKAHOB.
AJIKeHBI. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIbl 3THieHa. sp2-I'mOpuamsanms
opbutaneir atomMoB yriepoaa. - U m-Cs3u. ['omonormdeckuid psaa u oOmas (opmyna aiKeHOB.
Homenknarypa ankeHoB. M30oMepusi ajKeHOB: YIVIEPOJHOIO CKEJETa, IOJIOKEHUS KpaTHOW CBS3H,
IIPOCTPAaHCTBEHHAs (F€OMETpUYecKas M30MEpHUs, WM LUC-TPAHC-U30MEpUsl), MEKKIACCOBasl.
du3nyecKkue CBONCTBA aJIKEHOB. XWMHUYECKHE CBOWCTBA aJKEHOB. Peakiuu 31eKTpo(UIBLHOTO
NPUCOCIMHEHUS KaK CIoco0 TMOJMy4eHus (YHKUIMOHAJIBHBIX IMPOM3BOJHBIX  YIIIEBOJIOPOJIOB:
TUAPUPOBAHUE, TAJOINCHUPOBAHUE, TUAPOTAJOTEHUPOBAHUE, THUIpaTalMs ajJKeHOB. MexaHu3m
ANIEKTPO(UIIBHOTO MPHUCOSANHEHHSI K ankeHaM. [IpaBuio MapKOBHHUKOBa M €ro OOBSICHEHHE C TOUKU
3peHusi DJJEeKTPOHHON Teopuu. PanukanbHOe npHUcOeAUMHEHHE OpOMOBOJOpPOJa K alKeHaM B
MPUCYTCTBUM Iepekuceil. B3aumopeiicTBue ajakeHOB ¢ OpoMOM U XJIOPOM B ra3oBoil (asze mnpu
BBICOKOW TeMmIleparype WM Ha cBeTy. OKHUCIIEHHE aJKEHOB: T'OPEHME, OKUCIIEHHWE KHUCIOpPOJIOM B
npucyrctBun xiopuaoB namiaaus (II) m memnu (II) (Bakep-mporecc),0kucieHue KUCIOPOJIOM B
MPUCYTCTBUU cepedpa, OKHCIEHUE TOpSYMM IOJKHUCICHHBIM pacTBOPOM II€pMaHraHaTa Kajus,
OKHUCJICHHE NepMaHraHatoM Kanusi (peakuusi Barnepa), ozoHupoBanue. KauecTBeHHbIE peakuuu Ha
NBOIHYIO CBsi3b. [IpoMbllieHHBIE M JTaOOpaTOpHbIE CIOCOOBI MOJydyeHHs ainkeHoB. [lomyuenue
QJIKEHOB JIETWJIPUPOBAHUEM aJIKaHOB; pPEaKLUMEW SIMMHUHUPOBAHUS M3 CIHMPTOB, TaJlOT€HAIKAHOB,
muranoreHankanoB. [Ipasuno 3aitiiea. [lonmumepusanus ankenos. [lomuMepuzanus Ha KaTaau3aTopax
[urnepa—Harra. IlommaThineH Kak KpPYyNMHOTOHHAXHBIM IPOAYKT XMUMHUYECKOTO IPOU3BOJICTBA.
[IpumeHeHue aakeHOB (3TUJIEH U MPOIHIIEH).

Aaxkaauenbl. Knaccudukanus ankagueHOB 10 B3aUMHOMY pACIOJIOKEHHUIO KpaTHBIX CBs3eil B
Mosiekyne. OcoOOEHHOCTH 3IEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOEHUS! CONPSKEHHBIX aJIKa/IMEHOB.
Obmas ¢opmyna ankaaueHoB. HomeHkiatypa u u3oMepus ankaiaueHoB. DuU3MYecKHe CBONCTBA
anKaJueHoB. XHMHUYECKHE CBOMCTBA aJKaJWEHOB: pEaKIHMU TPUCOECTUHEHUS (THIpUpPOBAHUE,
raJloreHUpOBaHue), TopeHus u noaumepusarmmu. 1,2- u 1,4-Ilpucoenunenue. [lonydenue aakaaueHoB.
Cunre3 OyramumeHa w3 OyraHa u dsrtaHona. [lomumepusanus. Kayayku. Bxmag C. B. JleGeneBa B
MOJIyueHUE CHUHTETHYECKOro Kayuyyka. Bynkanuzanus kaydykoB. Pesuna. MuorooGpasue BUIOB
CUHTETHYECKUX KaydyKOB, UX CBOWCTBA U MPUMEHEHHE.

AJIKHHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbI anerusieHa. sp-lI'ubpuansanms
opOuTaneii atToMoB yriepoja. ['omosiormueckuii psam u obmas ¢opmyna aakuHoB. HomeHkiaTypa
ankuHOB. M30oMepusi ajlKWHOB: YIJIEPOJHOTO CKeJeTa, MOJIOKEHHS KPaTHOM CBSA3HM, MEXKKIAcCcOBas.
Ousnyeckue CBOICTBA aJlKMHOB. XMMHUYECKHE CBOMCTBA alKMHOB. Peakuuu MpUCOEAMHEHUS Kak
Croco0 TMOJydeHHUs IMOJMMEPOB M JPYrMX TMOJEe3HBIX MNpoAYyKTOB. ['mapupoBanue. Peakuuu
MIPUCOEIMHEHHS TaJIOTEHOB, rajJOreHOBOJOPOJIOB, BOABL. TpHMepH3alus U JUMEpHU3alus aleThieHa.
Peakuuu 3amenienusa. KucioTHble CBOMCTBA aJKMHOB C KOHIIEBOW TPOHWHOMN CBSI3bIO. AIETHUIICHUIBI.
BsaumopneiicTBue aneTuneHUA0B C rajoreHaikaHamu. ['openue anertuseHa. OKHUCIIEHHE aJKUHOB
pacTBopoM nepMaHranara kanus. [logydyeHue anerusiaeHa TUPOIM30M METaHa U KapOUIHBIM METOJIOM.
CuHTe3 aJKWHOB AJKHIUpOBaHUWEM aleTunuioB. [IpumeHenue anerwieHa. ['opeHue areTuneHa Kak
MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJIsl CBAPKH M PE3KH METaJLIOB.

Apenbl. Hctopuss otkpeitTus Oenszona. [lonsitue 00 apomaruyHoctu. IlpaBunmo Xrokkens.
HebGenzounueie apomatnueckue cucrteMbl. CoBpeMeHHBbIE MpEACTaBICHUS 00 JJIEKTPOHHOM U
MIPOCTPAHCTBEHHOM cTpoeHun OeHzona. O6mas dopmyna apeHoB. M3oMepuss U HOMEHKIATypa
romosioroB OeHzona. M3omepusi nu3aMmelneHHbIX OEH30J0B Ha MpuMepe KcuiosioB. Dusnueckue
cBoiicTBa OeH30ia. XuUMHMUecKHe CBOHCTBa OeH3ona. Peakuum 3amemieHus B O€H30JBHOM  spe
(31eKTpoQUIbHOE 3aMEIlleHUE): TaJOreHUpOBaHWE, HUTPOBAHUE, ATKWIMPOBAHUE, AlUIMPOBAHUE,
cynbdupoBaHue. MexaHU3M peakluH 3JIEKTPOPHUIBLHOIO 3aMelleHus. Peakiuu NpUcOeInHEHHs K
OeHzony (TuapupoBaHHeE, TalOT€HUPOBaHUE (XJIOpPUPOBaHME Ha CBeTy)). Peakius ropeHwus.
OCOOeHHOCTH XMMHYECKHX CBOWCTB aJKHJIOEH30JI0B Ha HpuUMepe Toiyosla. B3anmHoe BiMsiHuE
aTOMOB B MoOJIeKyJe Toisyosa. IIpaBmiia opueHTanuMu 3aMecTHTENed B pEaKUUAX 3aMEIICHHS,
COrJacoBaHHAs M  HECOTJAaCOBAaHHAs OpUEHTauus. XjopupoBaHue Ttoiyosa. OxucieHue
aJIKUIIOEH30JI0B paCTBOPOM IepMaHranara kanus. ['anoreHnpoBaHue aakuiOeH300B B OOKOBYIO IIETIb.
HutpoBanue uutpoOensona. [lomydenune OeHzonma u ero romojoros. llpumeHeHHE TOMOJIOTOB
6enzouna. [loHsTHE O MOMUAAEPHBIX apeHaX, UX (PU3HOJIOTHYECKOe ACHCTBIE HAa OPraHU3M YeJIOBEKa.
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I'eneTnueckas cBsI3b MeKAY PA3JMYHBIMH KJIACCAMH YIJIeBOAOPOA0B. KauecTBEHHbIE peakly Ha
HENpeJIeNbHbIE YIIIEBOJOPOIbI.

I'anorenonpounsBoaHbie  yIJIeBOJOPOAOB.  DJIEKTPOHHOE  CTPOEHUE  TaJOT€HOIPOU3BOIHBIX
YIIeBOAOpoJ0oB. Peaknuu 3amerieHusi rajioreHa Ha TUAPOKCWII, HUTPOIPYIIY, IHAHOTPYIILY,
amuHorpynny. JlelictBue Ha TaJOr€HNPOU3BOIHBIE BOJHOTO M CIMPTOBOIO pPACTBOpA LIEIOYH.
CpaBHEeHHE PpEAKIMOHHOM CIIOCOOHOCTHW  ANKWJI-, BHUHWI-, (EHWI- U OCH3WITaJIOrCHUIOB.
B3anmoneicTBue IUraJoreHajlkaHoB C MarHueM M UUHKOM. [IoHSTHE O METaNIoOpPraHu4eCcKHUX
CoeMHEHUAX.  Marnuiioprauudeckue  coeauHeHusa. PeaktuB  ['pusbsapa.  lcnosb3oBanue
raJIOr€HOPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

demoncTpauuu. 1. CocraBiienre Moaeneit MOJIeKyJ aJikaHoB. 2. bpomupoBaHue rekcana Ha CBETY. 3.
l'openue merana, stunena, ametrwieHa. 4. OTHolIeHHWE MeTaHa, TUJICHA, alleTWIIeHA W OEH30Jla K
pacTBOopaM IepMaHraHata Kauus u OpomHou Boje. 5. [lomyueHue sTuiieHa peakiueil aeruapaTanuu
stanouna. 6. [lonydenue anernieHa THAPOIM30M KapOuaa Kanbius. 7. OKUCIEHUE TOIy0JIa PacTBOPOM
nepmanraHata kanus. 8. IlosyueHue crupona aenonuMepu3anuedl MOJUCTHPOJIA U UCIBITAHUE €ro
OTHOIIEHHUS K paCTBOpY IIEpMaHraHaTa KaJlusl.

2.3.3. Kucjsiopoacoaep:kamue oprannyeckue coeJuHeHust

Couprsel. Knaccudukanusi, HOMEHKIaTypa M HM30MepHsl CIUPTOB. ['omosormyeckuil psa u oOmas
(dopMyna mpeaenbHbIX OJHOATOMHBIX CHUPTOB. PU3NUYECKHE CBONCTBA MPEAETbHBIX OJHOATOMHBIX
cnupToB. BogopoaHas cBA3b MEXKIy MOJEKyJaMHU U €€ BIMSHHME Ha (U3NYECKHE CBOMCTBA CIIUPTOB.
XWMHUYECKHE CBOWCTBA CIUPTOB: KUCJIOTHBIC CBOMCTBA (B3aMMOJIEHCTBHE C HATPUEM KaK CIOCO0
YCTaHOBJICHUSI HAIMYHUS TUIPOKCOTPYIIIHI); PEAKIIUN 3aMEIEHUS THIPOKCUIHLHOM TPYIIBI HA TajJoreH
KaK crocoO IMOJydeHHUs pacTBOPUTENICH; MEKMOJICKYISIpHAs U BHYTPUMOJIEKYIspHAs JeTUpaTaIus;
o0pa3oBaHHE CIIOKHBIX 3(QUPOB C HEOPraHMYECKUMU W OPraHUYECKUMM KHCIOTaMH; TOpPEHHE;
okucienue okcuaom meau (1), moaxkucIeHHBIM pacTBOPOM

NepMaHraHaTa Kajusi, XpPOMOBOM CMEChIO; peaklUu YriIeBOJAOPOJHOro paaukana. CpaBHeHHE
PEaKIMOHHON CTIOCOOHOCTH TIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJTHOATOMHBIX CITUPTOB B PEAKIIUH
3aMeneHusl. AJNKOrojsaTel. ['Maponns3, ankuwinpoBaHue (CHHTE3 MPOCTHIX 3(pupoB mo Bunbsmcony).
O¢dupsr pochopubix kuciaoT. Ponb MoHO-, mu- u TpudocdaroB B OHOXMMHUYECKHX Ipoleccax.
[IpombInieHHbIH cuHTE3 MeTaHoa. [loryyeHne 3taHona: peakius OpOKEHUs TIIOKO3bl, THApaTaIs
stiiieHa. [lpuMeHenne mertanona u 3TaHosa. OU3MOJIOTUYECKOE JEHCTBHE METaHOJa U dTaHoja Ha
OpraHu3M uesjoBeka. MHOroaroMHbIe CHUPTHL. OTUJICHTIUKOJNb U TJIUIEPUH KaK MpPeACTaBUTENN
Mpe/iebHBIX MHOTOATOMHBIX CIUPTOB, MX (U3MYECKHEe M XHMMHUYecKue cBoiicTBa. KauecTBeHHas
peakiusi Ha MHOTOATOMHbBIE CIUPTHI U €€ MPUMEHEHHE JJisi pacro3HaBaHUs TIIMIEPUHA B COCTaBe
KocMeTudeckux cpenctB. CHHTE3 AHOKCaHAa W3 OJTUJICHTIUKONS. TOKCHYHOCTH ATHIICHTIUKOJIA.
[IpakTryeckoe NpUMEeHEHUE YTUIICHTIIUKOIIS U TIIUIEpUHA.

IIpocTtbie 3¢upsbl Kak U30MephI MPEACTbHBIX 0JHOATOMHBIX cIUPTOB. CpaBHEHHE UX (GU3UYECKUX U
XMMHYECKUX CBOMCTB cO chupramMu. Peakuus pacuieruieHus NpocThiX 3(GUPOB HOIO0BOIOPOJIOM.
[Tepokcu bl MPOCTHIX AIPUPOB, MEPHI TPETOCTOPOKHOCTH MPHU PadOTE C HUMH.

®enoubl. CTpoeHue, U30MepUst 1 HOMEHKIaTypa ¢eHooB. B3anMHOe BiIHMsSHHE aTOMOB B MOJIEKYIIe
¢benona. Guznyueckue U XUMUYECKUE CBOMCTBA (eHoIa U Kpe30sioB. KucnoTHbie cBoiicTBa (DeHOIIOB B
CPaBHEHMH CO CIUPTaMH: pPEaKIUU C HATpUEM, THAPOKCUAOM HaTpus. Peaknuum 3aMenieHus B
OCH30JILHOM KOJIblle (TajioreHupoBaHue (OpoMupoBaHue), HUTpoBaHue). IIpocThie Ahupsl PEHOIIOB.
Oxucnenue penonos. Kauecrsennslie peakuuu Ha Gpenon. [lonyuenue denomna. [lpumenenue gpenomna.
KapOonunbHble coefuHeHHsI. AJbACTUIBI U KETOHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
KapOOHUIILHOM TPYIIMBI, €€ MOJISPHOCTh U MONspu3yeMocTh. Kinaccudukaius anbIerujioB U KETOHOB.
Crpoenue mpenenbHbIX aablAeruioB. ['oMonornyeckuil psj, HOMEHKIATypa, U30MEpHUsl MpEeAesIbHbIX
anpaeruoB. CTpoeHue MOJEKyJbl aneroHa. ['omosiornueckuil psija, HOMEHKIATypa W H30MEpHs
keToHOB. OOmas ¢opmyna TpenenbHBIX albIeruJ0B H KeToHOB. dDusnueckue CBOIWCTBA
dbopmanpaeruaa, aneTanbaeruaa, anetoHa. [IoHATHE O KETO-€HOJNBHOUM TayToMepHH KapOOHHMIBHBIX
coeIMHEHUN. XMMUYECKUE CBOMCTBA MPEJEIbHBIX aJIbJIETHA0B U KETOHOB. MeXaHU3M peakiuu
HYKJICO(UIHHOTO TMPUCOCTUHEHUS TO KapOOHWJIBHOW rpymme. Peakuuu NPUCOCTUHEHHS BOJIBI,
CIUPTOB, IIHAHOBOAOPOJa W ruapocyinbdura HaTpus. [lomydenue aneraneir u keraneid. CpaBHEHUE
PEaKIMOHHON CIIOCOOHOCTH aJIbJIETH/IOB M KETOHOB B PEaKIUAX MPUCOEAUHEHHUs. Peakiinu 3aMenieHust
aTOMOB BOJIOpPOJa TMpH YIIEepogHOM atome Ha rajoreH. [lomumepusamust Qopmanpaeruga u
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aneranpieruga. CHUHTE3 CHHUPTOB B3aUMOJICHCTBUEM KapOOHWIBHBIX COCIMHEHMH C PpEaKkTHBOM
I'punbspa. Oxuciienue KapOOHWIBHBIX coearHeHHd. OCOOCHHOCTH PEeaKIMH OKUCICHUS alleTOHA.
CpaBHEHHE OKHUCIIEHHS albJETHJ0B U KETOHOB. I'miapupoBanue. BoccraHoBieHne KapOOHMIIBHBIX
coeqMHEeHUH B crnupThl. KauecTBEHHBIE peakIMM Ha ajbJACTHIHYI0 TpYyMIy (peakuus «cepeOpsHOro
3epkasiay, B3aumojieictBue ¢ runapokcugom wmeau (II)). AnbnonbHO-KpOTOHOBasi KOHACHCAIUS
anpaeruioB U KetoHoB. OcobenHocty ¢opmanbaeruna. llomyueHue mnpeaenbHBIX —albACTHIOB:
OKHCJIEHHE CIIUPTOB, rMapaTanus aneruieHa (peakuus KyuepoBa), OKMCIIEHHEM 3THIIEHA KUCIOPOJIOM
B mnpucyrctBun xiopuaa namwiaaua (II). Ilonydenuwe aneroHa okucIeHHEM IpoOINaHoya-2 U
pa3joKEeHUEeM KaJbLUEeBOM WM OapueBOl COMM YKCYCHOW KHCJIOTBI. TOKCHYHOCTH allbJIErHJI0B.
Baxwneiimme mpeacTaBUTeNN albJIeTUI0B U KETOHOB: (DOpMaNbJIeTHI, YKCYCHBIN albAerHl, alleTOH U
UX MPAKTUYECKOE UCIOJIb30BaHUE.

KapGonoBbie kuciaorsl. CTpoeHHE MNpeAenbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIIOT.
Knaccupukanus, w3oMepus W HOMEHKJIATypa  KapOOHOBBIX  KHCIOT.  OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpOEHHE KapOOKCHUIbHOW rpymmbl. ['oMosiornueckuit psn u odmas (opmyna
MpeleNbHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KUCIOT. Du3nyeckue CBOWCTBA  MpeeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT Ha TNpUMEpPEe MYpPaBbUHOM, YKCYCHOW, HPOMHUOHOBOM,
NMaJbMUTHHOBON U CTEapUHOBOM KHUCIOT. BomopoaHsle cBsi3u, acconuanusi KapOOHOBBIX KHCIIOT.
XUMHYECKHE CBOWCTBA TMpPEICIIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. KHCIOTHBIE CBOMCTBa
(M3MeHeHne OKpacKd HHJIMKATOPOB, PEAaKIMU C AaKTUBHBIMU METajUlaMH, OCHOBHBIMHU OKCHJIaMH,
OCHOBaHUSIMHU, COJIIMU). M3MeHeHue cuiabl KapOOHOBBIX KHCIOT NpHU BBEICHHUH JOHOPHBIX H
aKUENTOPHBIX 3amecTuTenell. B3aumojeiicTBue KapOOHOBBIX KHCJIOT CO CHHpPTaMH  (peaxius
sTepudUKaIMK), OOpPaTHMOCTh PEAKIIMU, MEXaHW3M peakiuu sTepudukanuu. [amoreHupoBaHue
KapOOHOBBIX KUCJIOT B OOKOBYIO Iemb. OCOOEHHOCTH XMMHMUYECKUX CBOWCTB MYpPaBbUHOMN KHCIIOTHI.
[TonyueHnue mpenenbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCIEHHE allbJEeTUJIOB, OKHUCICHHE
MEPBUYHBIX CHUPTOB, OKUCIEHUE aJKAHOB M AJKEHOB, THJPOJIM30M I'€MHHAJIBHBIX TPUTAJOTEHUIOB.
B3anmoperictBueM peaktuBa ['puHbsipa ¢ yriekuciabiM ra3om. [lojiydenne MypaBbUHOM U YKCYCHOM
KUCJIOT B MPOMBIIUIEHHOCTH. [IpriMeHeHHe MypaBbMHOW M YKCYCHOM KHCIOT. JIBYXOCHOBHBIE
KapOOHOBBIE KHCJIOTHI: OOIIHME CITOCOOBI TIOJydeHUsI, 0COOEHHOCTH XUMHUYeCKnX cBOUCTB. ll[aBeneBas
Y MaJjoOHOBasl KMCJIOTAa KaK MPeICTaBUTENH TUKapOOHOBBIX KUCIOT. CHHTE3bl HA OCHOBE MaJOHOBOIO
sdupa. AHTHIPHUABI U UMHJBI AUKApOOHOBBIX KUCIOT. HempenenbHble U apoMaTUYeCKUE KUCIIOTHI:
OCOOEGHHOCTH WX CTpOEHUsT W CBOWCTB. [IpuMeHeHne OCH30MHOW KHCIOTBI .ApPOMaTHYECKUE
TUKapOOHOBBIC KHCIOTHI ((ranmeBas, n3odTasieBas U TepedraneBas KUCIOTHI): IPOMBIILICHHbBIE
METO/IbI TOTYYEHUS

u npumeHenue. [loHsATHE O THIPOKCUKApPOOHOBBIX KHCIOTaX M UX MPEACTABUTEISIX MOJOYHOMH,
JTUMOHHOM, SI0JIOYHOM M BUHHOM KHCIOTax. Beicuime mnpenenbHble M HempeselbHble KapOOHOBBIE
KHUCTIOTHI. 3HAYeHHE U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

DYyHKIHOHAJIbHbIE IPOU3BOAHbIC KAPOOHOBBIX KUCJIOT.

XJIOpaHTUIAPUIIBI M AHTUAPUIBl KapOOHOBBIX KHCIOT: MONy4deHHe, Tuaponu3. BzaumopeiicTBue
XJIOPAHTHAPUIOB C HyKJIeo(DUIbHBIMU pearentaMu. [losyueHnue cnoKHbIX 3(pUPOB € UCIIOIB30BAHUEM
XJIOPAHTUAPUAOB U aHTUIPHUIOB KUCHOT. CroxkHble 3¢upbl. CTpoeHHE, HOMEHKIATYpa U H30Mepus
cioxHBIX 3PupoB. CrnoxkHbie 2PUPBI KaK U30MEPbl KAPOOHOBBIX KUCIOT (MEXKKIACCOBAs M30MEPHS).
CpaBHeHue (DU3HUECKUX CBOMCTB M PEAKIIMOHHOW CIOCOOHOCTH CJIOKHBIX 3(DUPOB U M30OMEPHBIX UM
KapOOHOBBIX KHCHOT. ['uaponn3 cioxHbIXx 3(upoB.CocoObl MONyYEHUS CIOKHBIX IPHUPOB:
sTepuduKanus KapOOHOBBIX KHUCIOT, allUJIUPOBAHHE CIUPTOB U AKOTOJISITOB TalOT€HAHTUPHAAMU U
aHTUAPUIAMH, ANKUIMPOBaHHE KapOoKcuiaaT-uoHoB. CHHTE3 CIOXKHBIX 3(UpoB (GeHosoB. CIoxkKHbIe
3¢upel HeopraHudeckux KucioT. Hutpormuuepun. [IpuMeHeHHe CIIOKHBIX 3(UpPOB B IMUILEBON U
nap}roMepHO# MPOMBIIIIEHHOCTH.

Amuzpl KapOOHOBBIX KHCJIOT: TOJy4EeHUE M CBOWCTBA Ha mpuMepe areramuia. [loHarue o HUTpHIIAX
KapOOHOBBbIX KHCHOT. [{uanruapunsl. Comu KapOOHOBBIX KHCJIOT, UX TEPMHUYECKOE DPA3JIOKEHHE B
npucyrcTBUM 1enouyd. CuHTe3 KapOOHMJIBHBIX COEIUHEHHUH pa3joKeHHEM KalbLMEBBIX COJel
KapOOHOBBIX KHCIIOT.

Jemouncrpanuun. 1. B3aumoaelictBue HaTpust ¢ 3TaHooM. 2. Okucnenue 3taHona okcugoM menu (11).
3. Topenue »ntanona. 4. B3aumopeiicTBue TpeTOYTMIOBOTO CHHMPTa C COJSHOW KHCIOTOH. 5.
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HNonodpopmuas peakuus. 6. OnpeneneHue anbIerdoB NpU MOMOIIM KAauyeCTBEHHBIX peakuui. 7.
Oxucrienue ajabAeru0B IepMaHraHaTOM KaJIusl.

JlabopaTopusbie onbiThbl. 1. ColicTBa 3TmnoBoro cnupra. 2. CpoiictBa rimuepusa. 3. CpoiicTBa
¢denouna. 4. CpoiictBa popmanuna. 5. CBoHCTBa YKCYCHOM KUCIOTHI. 6. Colii KapOOHOBBIX KUCIIOT.
2.3.4. A30T- ¥ cepocojiep Kaime coeUuHeHns

Hurtpocoennnennsi. DJEKTPOHHOE CTpoeHHE HuTporpymmbl. [loaydeHne HUTPOCOEAMHEHUH.
BoccraHoBiieHne HUTpOapeHOB B aMUHBL. ApPOMAaTH4ECKME€ HUTPOCOEAMHEHHUS. AKLENTOpPHBIE
CBOMCTBa HUTPOTPYIIIbL. AJIbJIOJIBHOKPOTOHOBAsI KOHJEHCAllMsl HUTPOCOEIUHEHHH. B3pbiBuaThie
BEILIECTBA.

Amunbl. Kiaccuukanus no TUy yrieBOJOpPOIHOTO paJuKajia W YUCIy aMHUHOTPYII B MOJIEKYIE,
HOMEHKJIaTypa, U30MepUsi aMUHOB. [lepBUYHbBIE, BTOPUYHBIE U TPETUYHBbIE AMUHBIL. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE IMpeneibHbIX aMUHOB. Du3nueckue cBOMCTBa aMHUHOB. AMMHBI Kak
OpraHUyYecKue

OCHOBaHUS: pEaKIUH ¢ BoAOH, Kuciotamu. Coiau ankuiaaMMOHHA. Peakuus TopeHHs] aMHUHOB.
ANKAIMpOBaHME W alWIMPOBAHWE aMHUHOB. Peaknum amMuHOB ¢ a30THCTOM KucioToil. IloHAtme o
YETBEPTUYHBIX aMMOHHUEBBIX OCHOBaHMSIX. Hutpoza-munHbl. MeToapl HUIEHTU(DUKAIIMU TEPBUYHBIX,
BTOPUYHBIX M TPETHUYHbIX aMuHOB. [loslyueHne amMMHOB aJKWIMpPOBAaHHMEM aMMHaka H
BOCCTaHOBJIEHUEM HHUTPOIPOU3BOAHBIX YIJIE€BOAOPOJOB, M3 cHupToB. IIpuMeHeHne aMuHOB B
(apMaleBTUUECKON MPOMBIIIIEHHOCTH. ApoMaThyecKue aMuHbl. AHWIMH Kak IpeACTaBUTENb
apoMatuieckux amuHOB. CTpoeHue aHuiIuHA. B3anMmHOe BIMsSIHHE TpYII aTOMOB B MOJEKYJe
aHWwIvHA. BnusHue 3amectuTenel B apOMaTHYECKOM sIpeé Ha KHUCIOTHBbIE M OCHOBHBIE CBOMCTBA
apunamMuHOB. [lpuumHBl OCabieHUss OCHOBHBIX CBOMCTB aHWJMHA B CPaBHEHUH C aMHHaMU
MPEeACTbHOTO psAla. XWMHUYECKHE CBOWCTBA aHWIMHA: OCHOBHBIE CBOWCTBAa (B3aUMOJCHCTBHE C
KHCJIOTAaMH); PEaKIUM 3aMEIIeHUsT B apoMaTHYEeCKoe sIpo (TaJOTeHHUpOBaHME (B3aUMOJCHCTBUE C
OpOMHOI BOJI0i), HUTpOBaHUE (B3aMMOJIEMCTBHE C a30THOM KHUCIOTOI), Cylb(UpOBaHHE); OKHUCICHUE;
AIKWIMPOBAHKUE U allMJIMPOBAHUE MO aTOMY a30Ta). 3allliTa AMUHOTPYIIIBI IIPH PEAKIIMH HUTPOBAHUS
aHWwivHa. Aueranwnup. [uasocoenuHenus. JlMazoTHpoBaHWE NEPBUYHBIX apuiIaMHUHOB. Peakumn
UA30COEAVNHEHUN C BBIACIICEHHEM a30Ta. YCIOBHS a30COYETaHMUs, a30- U JIMA30COCTABIIIOLINE.
A3OKpacuTenn, 3aBUCUMOCTh HMX cTpoeHusi oT pH cpeawl. Muaukaropel. IlonydeHue aHwinHa
(peakmust 3uHMHA). AHWUJIMH KakK ChIphE IS MPOM3BOJICTBA AHWJIMHOBBIX KpacuTenei. CHHTE3bl Ha
OCHOBE aHWJIMHA.

Cepooprannyeckue coennnenus. [Ipencrasienue o cepoopranudeckux coequHeHusx. OcodbeHHocTu
UX CTPOEHHUS U CBOMCTB. 3HAYEHUE CEPOOPraHUYECKUX COCTUHEHUN.

Ietepouukiabl. A30T-, KHUCIOpPOJ- U cepocojepkaniue rereporukisl. dypan, nuppos, tuodeH u
MMH/Ia30J1 KaK MPEACTABUTENM MISTUUIECHHBIX TeTepolKiIoB. [Ipupoia apoMaTnyHOCTH MATHYIIEHHBIX
TFeTEPOLHUKIIOB. DJIEKTPOHHOE CTPOCHUE MOJIEKYJIBl IUPPOJIA, apOMAaTUYECKUM XapaKTep MOJIEKYJIbI.
Kucnortueie

cBO¥cTBa muppoia. Peakiuu rugpupoBaHus reTepolkioB. [loHsTHE 0 MPUPOAHBIX MOpdUupuHAX —
xnmopodumie u reme. OOmmMe mnpeacTaBieHUs 00 UX pPOJIM B JKUBOM mpupoxe. [lupuamn kak
MPEACTABUTENb LIECTUWICHHBIX T'E€TEPOIMKIOB. DJEKTPOHHOE CTPOCHHME MOJIEKYNbl IMHPUJIMHA,
apoMaTH4eCKUi Xapakrep MoseKyJbl. OCHOBHbIE CBOWCTBA MUpUIMHA. Pa3nuuue B MposiBIEHUN
OCHOBHBIX CBOMCTB mMHppoja M NUpUAMHA. Peaknuu nupuauHa: 3eKTpodUIbHOE 3aMelleHHUE,
TUAPUPOBAHUE, 3aMEIIEHNE aTOMOB BOJIOPOJAA B -TIOJOKEHUHU HA THAPOKCOTpynmy. [IMKOIUHBI U UX
okucienue. Kero-eHonpHas TayroMepus B-TUApOKCUNIUpHUINHA. TayroMepus B-TUAPOKCUTTUPUINHA U
yparuna. [IpencraBnenue o0 uMUaa3ofe, MUIEPUINHE, TUPUMUINHE, HHIONIE, HUIKOTUHE, aTPOTHHE,
ckatolie, Gbypdypoiie, THCTUINHE, TUCTAMHUHE, TypUHE, MyPUHOBBIX H MUPUMUIUHOBBIX OCHOBAHUSX.
JdemoncTpanuu. 1. OcHOBHbIE CBOMCTBAa aMHMHOB. 2. KauyecTBEHHbIE pEaKIMM HAa AHWIMH. 3.
AnunuHoBbIe KpacuTenu. 4. O6pa3ibl TeTepOIMKINYECKUX COCTUHEHUH.

2.3.5. BuoJsiornyeckn aKTUBHBIE BellleCTBA

ZKupbl Kak crnokHbie 3(pUPBI TTUIIEPUHA U BBHICIIMX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U KUBOTHBIE
JKUpPBI, UX cocTaB. DuU3NUeCKUe CBOMCTBA KUPOB. XUMHUUECKHME CBOMCTBA JKUPOB: THIPUPOBAHUE,
okucnenue. [lepokcunnoe okucnenue xupoB. [Iporopkanue xupos. [ MIpoan3 NI OMBUIEHHE KUPOB
KaK
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croco0 MPOMBIIIJICHHOTO TOJY4EHHUs COJel BBICIINX KapOOHOBBIX KUCIOT. ['MIporeHn3anus xupos.
[Ipumenenue >xupoB. Mplla Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT. Moromue cBOiCTBa MbLIa.
[IpencraBnenne o unugax. OOMe mpeacTaBIeHUs 0 OUOIOTHUECKUX (DYHKIIUSAX JTUTTUIOB.
YraeBoasl. O6mas dopmymna yraeBogoB. Krnaccudukamus yrieBogoB. MoOHO-, OJMTO- |
nosmcaxapuabl. @U3ndYecKue CBOMCTBA U HaX0XICHUE YIJIEBOJIOB B IIPUPOAE (HAa IPUMEPE TIIIOKO3bI U
¢bpykTo3bl). JluHeiHas W nuKIMYeckas (OpMBI TIIIOKO3bI U (PpykTo3bl. [lupano3sl u QypaHO3HI.
®opmynbsl Puiiepa u Xeyopcea. [loHsTHE 0O TayTOMEPUN KAK BHJIE M30MEPUHM MEXKAY LHUKINYECKON U
nuHeitHoH (opMamu. OnTuyeckas U30MepUsl INIIOKO3bl. XUMUYECKHE CBOMCTBA IJIFOKO3bl: OKUCICHHE
XJIOPDHOM WM OPOMHOHN BOJOW, OKHCIICHHE a30THOW KHCJIOTOW, BOCCTAHOBJICHHE B MICCTHATOMHBIN
CHUPT, aUWINPOBaHHUE, aJKWIMPOBAHUE, H30MEpPHU3AlLIMs, KAueCTBEHHbIE pEaKUUu Ha TJIIOKO3Y
(3KCIIepUMEHTAJIbHBIE J0Ka3aTeIbCTBA HAJIMUUS albJETMJHONM M CIHUPTOBBIX TPYNN B TIJIIOKO3E),
CHUPTOBOE, MOJIOYHOKHCJIOE, IPOMHOHOBOKUCIOE M MacisSHOKHUCIoe OpoxeHue. [ nko3uaHbIN
TUAPOKCHII, ero crneunpuueckue cpoiictBa. Ilonartue o rimkosupax. [loHsTHe O riaroOkKo3Mjax, MX
HaxoxaAeHuu B mnpupojne. llomydenue rmroko3bl. PpykTo3a Kak H30MEp INIOKO3bl. Puboza u
nezokcupudo3a. [IpuMenenue u Guosioruueckasi poiib yrieBogaoB. OKUCICHUE YTIIEBOJI0OB — UCTOYHHUK
SHEPTUH KUBBIX OPraHU3MOB.

JMucaxapuapl. Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAaHABIMBAIOMIMX JucaxapunoB. CrpoeHue,
¢u3nueckue U XMMHUYECKHE CBOWCTBA caxapo3bl. ManbTo3a, JaKkTo3a M LemIo0no3a: UX CTPOEHUE,
¢dbu3uveckue W XUMUYECKHe cBoMcTBa. ['muponus mucaxapuaoB. [losiyueHue caxapa U3 caxapHO#
cBeKIIbl. [IpumeneHne caxapossl.

Mosmcaxapuapl. Kpaxman, IIMKOTeH M LEUII0N03a Kak Ouosiornyeckue noaumepsl. Kpaxman kak
CMECh aMIJIO3bl U aMHJIOTIEKTHHA, €ro (M3MYECKHEe CBOWCTBA. XMMHYECKHE CBOMCTBA Kpaxmaia:
TUAPOJIN3, KAyeCTBEHHas peaklMsi C HMOJOM U €€ NpHUMEHEHue g OOHapyXKeHHs Kpaxmana B
MpOJyKTax MNHUTaHUA. [JIMKOreH: OCOOEHHOCTHM CTpoeHHs U cBoWcTB. llenmionosa: crpoeHue u
¢uznueckue cBoicTBa. XHMMHMYECKHE CBOMCTBA IIEJUIIOJIO3bI: TUIAPOJIM3, OOpa30BaHUE CIOMKHBIX
a¢upos. [IpumMeHeHne kpaxmaina u 1euoo3bl. [IpakTnueckoe 3HaueHne moaucaxapuaoB. [loustue o
MIPOM3BOICTBE OyMarm.

HyxkiennoBble kuciaorbl. Hykneoszunael. Hyxieorunpl. HykinenHoBbIE KHCIOTBI Kak IPUPOJIHBIE
nomumepbl. CoctaB u ctpoenue HykIenHOBBIX KucioT (JJHK w PHK). I'maponu3 HykaenmHOBBIX
KUCIOT. POJIb HYKJIEMHOBBIX KHUCJIOT B JXKHM3HeaedarenbHOcTH opranu3zMoB. @ynkuuu JIHK n PHK.
KommnementapHocts. ['enernueckuii kon. MHWcecmemoanme cocraBa JIHK wenoBeka u  ero
MIPAKTUYECKOE 3HAUCHHUE.

AMuHOKHMCI0TBI. COCTaB, CTpPOEHHME W HOMEHKJIaTypa aMHMHOKHUCIOT. ['OMonormyeckuid psjg
MpeAeIbHBIX aMHUHOKHUCIOT. M3oMmepuss mnpenenbHbIX aMUHOKUCIOT. Onruyeckas H30Mepus.
Ouznyeckue CBONCTBA MpeNeiIbHbBIX aMHUHOKHCIOT. OCHOBHBIE aMHUHOKHUCIIOTHI, 00pa3yromue OeiKu.
CriocoObl MoTydyeHus: aMUHOKUCIOT. AMUHOKHUCIOTHI Kak aM(OTepHble OPraHUYeCKHe COEAMHEHUS,
paBHOBECHS B paCTBOpPax aMUHOKHUCIOT. CBOMCTBA aMUHOKHUCIIOT: KUCIOTHBIE U OCHOBHBIE CBOMCTBA;
M303JIEKTpUYECcKasl TOUKa; aIKWIMPOBAHUE U AIJIMPOBAHUE aMUHOTPYIIBL; dTepU(UKALINS; PEaKIUU
c azotucroil kucinotod. KadecTBeHHbIE peakiul Ha aMUHOKHUCIOTHI ¢ ruapokcuaoMm meau (ID),
HUHTHAPUHOM, 2. 4-nuHutpodropOenzonom.  Croenuduueckne  KayeCTBEHHBIE — PEAKIMH  Ha
apoOMaTHUYECKUE U FeTePOLMKINYECKHE AMUHOKHUCIOTHI C KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTOM, Ha
uuctend ¢ aneratom cBuHna (II). Ilonstue o 1UKIMYECKUX aMugax — JlaKTamMax M
IUKeTONHIepa3uHax.  buojoruueckoe  3HaYeHWe  O-aMHUHOKUCIOT. OOnactu  NpUMEHEHHUS
AMUHOKHCIIOT.

HenTuabl, ux crtpoenue. llentunHas cBs3b. AMHMIHBIA XapakTep NeNTHAHOW CBs3U. CHHTE3
MEeNnTUI0B. [ uapoan3 nenTuaos.

Benku kak npupoansie ouonoaumepbl. CoctaB u cTpoeHue 6enkoB. [lepBuuHas cTpykTypa OEnKoB.
XUMHUYECKHE METOJbl YCTAHOBJEHUS AMHMHOKHMCIOTHOTO COCTaBa U  MOCIEAOBATEIbHOCTH.
@depMeHTAaTUBHBIM TUAPOIU3 OenkoB. BTopuuHas CTpykTypa O€NKOB: o-CHpaib, B-CTPYKTypa.
Tpernunass u yeTBepTUYHAsl CTPyKTypa OenkoB. JlucynbhuaHble MOCTHKM W HOHHBIE U BaHAEp-
BaalbCOBBl  (TUAPOGOOHBIE) B3aUMOJEHCTBUA. XUMHMUYECKHE CBOMCTBa  OENKOB: THUAPOJIU3,
JeHaTypalus, KadecTBeHHbIe (IBETHhIE) peakuuu Ha Oenku. [IpeBparienuss OETKOB THUINKA B
opranusMe. buonornueckue ¢pynkiuu 0enkos. JJoCTHKEHUS B U3y4YEHUN CTPOCHUS U CUHTe3a OeJIKOB.
JemoncTpanuu. 1. PacTBOpUMOCTB yriieBoI0B B BOJIe U 3TaHoje. 2. O6pa3ibl aMMHOKHUCIIOT.
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JlabopaTopHble onbIThl. 1. CBolicTBa rroko3sl. 2. OnpeneneHue kpaxMasia B IPOAYKTaxX MUTAHUS. 3.
XKups! u ux cpoiictBa.4. L{BeTHbIE peakiiuu OEIKOB.

2.3.6. BbicOKOMOJIeKY /ISIPHBIE COeIUHEHHUS

OcHOBHBIE MOHSTHSI BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMED, IMOJIUMEDP, CTPYKTYPHOE 3BEHO,
cTerneHb mnosuMmepusanui. OCHOBHBIE CIIOCOOBI TOJIy4eHHSI BBICOKOMOJIEKYISIPHBIX COCIMHEHUIL:
peakuuu nojauMepuzanud M noiukoHjeHcauuu. Conosumepusanus. CTpoeHHEe U CTPYKTypa
MOJIMMEPOB. 3aBUCHMOCTb CBOMCTB MOJIMMEPOB OT CTpOeHHUs MoJieKya. Kiaccuduxanus moiaumMepos:
miaacTMaccel  (TJIACTUKH),  AJaCTOMEpbI(KaydyKd),  BOJIOKHA,  KOoMmMmo3uThl.  CoBpeMeHHbIe
MJIACTMACCHI(TUIACTUKH) (TIOJUATHIICH, TIOJIUIIPOTIHIICH, TOJIUCTUPOJI, TTOJIUBHHIIXIOPHUI, (HTOPOILIACT,
MOJIMATUIICHTEpe(TaNIaT, aKPHII-OyTaJUeHCTUPOIBHBIN TIACTHK, MTOJUKapOoHaTel). TepMoruiacTHuHbIe
U TepMOpeakTUBHbIE moJuMepbl. DeHospopManbaeruinbie cMoJibl. KoMIO3UTHbIE MaTepualbl.
[lepcriekTHBBl ~ MCHOJIB30BaHUS KOMIIO3UTHBIX  MaTepualoB. YTIEIJIACTUKU. BoJslokHa, ux
knaccuukanus. [IpuponHpie 1 XUMUYECKHe BOJOKHA. VICKYCCTBEHHbBIE M CHHTETHUYECKHE BOJIOKHA.
[TonsTie 0 BUCKO3€ U aneTaTHOM BojokHe. [lonnadupHble U MonMaMuHbIE BOJOKHA, UX CTPOEHUE,
cBoiictBa. IIpakTHueckoe HCHOJB30BaHUE BOJOKOH. OnacTtoMmepbl. [IpupoaHbli M CHHTETHYECKUI
kayuyk. Pe3una u »60uuT. [Ipumenenue nomumepoB. CuHTeTHUECKHE TieHKH. MemOpanbl. HoBwie
TEXHOJIOTUY JIaJlbHEHIIEro COBEPIICHCTBOBAHUS MTOJIMMEPHBIX MATEPHAIIOB.

demoncTpanuu. 1. OOpasuer miactukoB. 2. Kosmekmus BosokoH. 3. [lonukonaeHcarus
STUJICHTJIUKOJIS C TepeTaneBOoi KUCIOTOM.

JlabopaTopHble onbITbl. OTHOIIEHWE CUHTETUYECKUX BOJIOKOH K paCTBOpaM KUCJIOT U LIET0YeH.

2.4. XuMus 4 )KU3Hb

2.4.1. XuMH4YecKas TEXHOJIOTUsA

(XuMus B IPOMBINIJIEHHOCTH)

OcHoBHbIE NPUHUMIIBI XMMHYecKOW TexHoJioruu. OOIIMe NpeAcTaBIeHUsS O MPOMBIIUIEHHBIX
croco6ax MoJy4eHUs] XUMUYECKUX BELIECTB.

IIpou3BOACTBO CepHOM KHCJIOTHI KOHTAKTHBIM crocoboM. XumusMm rmporecca. Coippe s
MIPOM3BOJICTBA CEPHONM KHUCIOTHL. TexHojoruyeckass cxema Ipolecca, MPOLEcChl M anmaparsl.
MexaHu3M KaTaTUTHYECKOTO ACHCTBUA okcuaa BaHaaus (V).

IIpousBoacTBo ammmuaka. XuMu3M Mpoluecca. OnpeneneHue ONTUMAaIbHBIX YCIOBHM MPOBEACHUS
peakuuu. [IpuHIUT HUPKYIALNUN U €r0 pealu3alus B TEXHOJIOTHUECKOH cxeme.

Metamnyprusi. UYepnas wmetamryprus. IlpouwsBoacTtBo uyryHa. JlomeHHbI mporiecc (ChIpbe,
YCTPOIMCTBO JNOMEHHOU meuyH, XUMHu3M mpouecca). [Ipou3BoACTBO cTaniu B MapTEHOBCKOM Ieyw.
[Ipou3BoCTBO CTanu B KHUCIOPOJHOM KOHBEpPTEpe M B aekTporeyax. [IpsMoil MeTon momydeHus
xenesa u3 pyasl. L{BeTHas metammyprus.

Opranunyeckui cunre3. [Ipombiinennas oprannyeckas Xumus. OCHOBHOM UM TOHKUM OpPraHUYECKHI
cunte3. Hambonee KpymHOTOHHa)KHBIE MPOW3BOACTBA OpraHMYecKux coeauHeHui. IIpomsBoacTBO
MertaHousa. [lomydyeHue ykcycHOM KUCIOTHI M (opmanblaeruna u3 meranosna. Ilomyuenue arerara
LEJUTIONIO3BI.

ChIpbe ni1s opraHu4eckoi npombiiuieHHocTd. [Ipobiema 0TX0/10B U MOOOYHBIX TPOAYKTOB. CHHTE3BI
Ha OCHOBE CHHTE3-Ta3a.

2.4.2. XuMHA ¥ IKOJIOTHS

XUMUYECKOe 3arpsA3HEeHHE OKPYKAIOLIEH Cpelibl U ero MOCIEACTBHs. DKOJIOTHUS U MpolieMa OXpaHbl
OKpY’Kalolllel cpe/bl. «3eeHas XuMUs.

Hemoncrpanun. 1. Ceipbe [UIsl NPOU3BOACTBA CEPHON KHUCIOTHL. 2. Mozenp KHISIILEro cios. 3.
XKenesnas pyna. 4. OOpasibl CIIJIaBOB XKeJe3a.

2.4.3. XuMus ¥ JHepreTuka

[IpupoaHble UCTOUYHUKH YTIIEBOAOPOAOB. [IpupoaHblii ¥ MOMYyTHBIM HEPTSIHOW Ta3bl, UX COCTaB U
ucnosb3oBanue. Hedts kak cmech yrieBomopoaoB. CoctaB HedTH U ee nepepaboTka. [lepBuunas u
BTOpuyYHas mnepepaboTka HedTu. Ileperonka HedpTH. Kpekunr. Pudopmunr. Hedrenpomykrs.
OKTaHOBOE YHUCIIO

6en3nHa. OxpaHa OKpYXarollei cpelpl mpu HedTenepepaboTke U TPAHCIOPTUPOBKE HE(PTETPOTYKTOB.
Kamennsiit yrons. KokcoBanue yris. ['azudukanus yrias. Dxojgoruyeckue npoOiaeMbl, BOSHUKAIOIINE
IIPY MCIIOJIb30BAHUHU YIJIsl B KAUECTBE TOIUIMBA. AJIbTEpPHATUBHBIE HCTOUYHUKU DHEPTUH.

2.4.4. Xumus 1 310p0OBbe
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Xumust muny. JKupel, OemKH, yriieBOIbl, BATAMUHBI, ()epMeHThI. PannoHansHoe nmutanue. [lumessie
no6asku. [Iumessie 106aBkH, nX Kiaccudukanus. 3anpenieHHble U pa3pelieHHbIe MUIIEBbIe T00aBKH.
OcHOBBI TMUINEBOM XuMHHU. XuMuig B Menunuue. lloHste o (QapManeBTHUYECKO XUMUU U
¢dapmakonorun. Pa3paborka  jekapcTB. JlekapcTBEHHBIE  CpeACTBA, MX  KiaccuuKaus.
[TpotuBOoMUKpOOHBIE cpeacTBa (cyab(aHUIaMHUJHBIE TpermapaTbl U AHTUOMOTUKH). AHAIBIETHKU
(aciupuH, aHaJIBIMH, MapaleTaMmoJl, HAPKOTUUECKNUE AaHAIbIETUKH). AHTUTMCTAMUHHBIE IPETapaThl.
Bspxymue cpenctBa. ['opMoHBI M TOopMOHaNbHBIE TipenapaThl. [Ipobiemsl, CBI3aHHBIE ¢ IPUMEHEHHEM
JIEKapCTBEHHBIX MperapaToB. Bpeanbie MPUBBIYKY U (PAKTOPHI, pa3pymIaloine 310pOBbe (M30BITOYHOE
noTpeOIeHNe JKUPHOH MUIIH, KypeHHUe, YIIOTpeOIeHNE aTKOT OIS, HAPKOMaHHUS).

2.4.5. XuMus B NOBCEeTHEBHOM KN3HHU

KocMmernueckue n napdromepnbie cpenctBa. beitoas xumus. [loHsITHE O MOBEPXHOCTHO-AKTUBHBIX
BemiecTBax. Momwimume u yuctsanme cpeacrBa. OrOenuBaromue cpeactBa. [IpaBuna OGezomacHoi
paboTHI C eAKMMH, TOPIOYNMHU

U TOKCHYHBIMHM BEIIECTBAMH, CpPEJACTBAMU OBITOBOM XuMHH. [lurmeHTtsl u kpacku. [IpuHIUMBI
OKpaIllMBaHUs TKAHEM.

2.4.6. XuMusi B CTPOUTEILCTBE

I'mnc. U3Bects. llement, Oeron. Kien. Ilogbop onTUManbHBIX CTPOMTENBHBIX MaTEPHAIOB B
MPaKTUYECKON JIeSITEIbHOCTH YeJIOBEKa.

2.4.7. XuMus B ceJIbCKOM X03sIliCTBe

MunepanbHble U oprannueckue yaoopenus. Cpeacrtsa 3aiuThl pacteHui. [lecTuuab: THCEKTUITUIBI,
repOunmIbl U GyHrUunuabl. PenenienTsr.

2.4.8. Heoprannueckue MaTepuaJbl

Crekyo, ero Bujpl. CuMKaTHAsE TPOMBIIUIEHHOCTb. TPaJUIIMOHHBIE U COBPEMEHHbIE KepaMHuecKue
MaTepHabl.

CaepxmnpoBosmias kepamuka. [ToHsTHE 0 KepMeTax, MaTepraiaX ¢ BICOKOW TBEPIOCTHIO.

2.4.9. XuMus B COBpEMEHHOI1 HayKe

OcobGenHoctu coBpeMeHHOW Hayku. [Ipodeccuss xumuka. MeTomosI0oTHsT HAyYHOTO HCCIEIOBAHUS.
Metonpl HayyHoro mno3HaHus B XuMuH. CyObeKT U 0OBeKT HayyHoro mno3HaHus. IlocraHoBka
npo6seMbl. COop nHbOpPMAIMK U HaKoIUIeHHe (GakToB. ['UmoTe3a U ee IKCIepruMeHTaIbHas MPOBEPKa.
Teopernueckoe 00bsCHEHNE NOTYYEHHBIX Pe3yabTaToB. MHAYKIUS U neayKuus. DKCIepUMeHTalbHas
MIPOBEpKa MOJTYUYEHHBIX TEOPETUYECKUX BBIBOJIOB C IENbIO PACIPOCTPAHEHUS MX Ha 0oJiee MIMPOKUMN
Kpyr 00OBbeKTOB. XUMUYECKUN aHATU3, CUHTE3, MOJEIMPOBAHUE XUMHUYECKHX MPOIECCOB U SIBICHUN
KaK METOoJia HaydyHoro no3HaHus. HaHocTpykrypel. BBeneHue B MpOEKTHYIO J1eATe€IbHOCTh. [IpoexT.
Tunsl ¥ BUIBI TPOEKTOB, 3Tambl peanu3anuu MnpoekTa. OcoOeHHOCTH pa3paldOTKH MPOEKTOB
(mocraHoBKa 1efneil, Moa00p METOauK, paboTa ¢ JUTEPaTypHBIMU HCTOYHHKAMH, O(opmileHHEe U
3aIUTa MPOEKTA).

Uctounuku xumuueckod wuHpopmanuu. I[louck xumudeckod wuHoOpManuMu 1O Ha3BaHUSM,
uaeHTuukaTopam, CTpykTypHbiM ¢dopmynam. Paborta ¢ Gazamu nanHbix. CoBpeMeHHBIE (DU3HKO-
XUMHUYECKHUE METO/Ibl YCTAHOBJIEHUSI COCTaBA U CTPYKTYPhI BELLIECTB.

Hemouncrpanun. 1. ITumeBsie kpacutenu. 2. Kpamenue Ttkaneil. 3. OtOenuBanue TkaHel. 4.
Komnekuust cpeacts 3amutel pacteHuil. 5. Kepamumueckue marepuanbl. 6. llBeTHble crexma. 7.
[Ipumepsl paboThl ¢ XUMUUYECKUMU 0a3aMu JTaHHBIX.

JlabopaTopHbie onbIThbl. 1. 3HaKOMCTBO ¢ MowIMMH cpeacTBaMu. 2. Kieu. 3. 3HaKOMCTBO ¢
MUHEpaJIbHBIMH YI0OPEHUSIMU U U3y4EHHE UX CBOMCTB.

2.5. Tunbl pacyeTHBIX 32124

1. Haxoxaenue MoONEKyIspHON ¢GOpMynsl YriaeBOJAOpoJa MO €ro IJIOTHOCTHM W MAacCOBOW Jo0Je
3JIEMEHTOB, BXO/ISAIIUX B €r0 COCTaB WM 110 POJYKTaM CTOPaHHUSL.

2. PacueTsl MaccoBO# J0JH (MAcChl) XUMUYECKOTO COSAMHEHUS B CMECH.

3. Pacuetsl Macchl (00beMa, KOJIMUYECTBA BELIECTBA) MPOIYKTOB PEAKIINH, €CIIH OJHO M3 BEIECTB JIaHO
B U30BITKE (MMEET MPUMECH).

4. PacueTsl MaccoBO WM 0OBEMHOM JOJIH BBIXOJIa MPOIYKTA PEAKIIUH OT TEOPETUUECKH BO3ZMOKHOTO.
5. PacueTsl TeroBoro 3¢ ¢exra peaximu.

6. PacueTsl 00beMHBIX OTHOIICHHH ra30B MPU XUMUYECKUX PEAKIUSX.
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7. PacueTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTA PEAKLUH, €CIH OJIHO U3 BEIIECTB JaHO B
BHJIE PACTBOPA C OIPENEICHHON MAaCCOBOM J10JIEW PAaCTBOPEHHOIO BEIIECTBA.

8. PacueTsl 3HEpruy akTUBALMU U KOHCTAHTBI CKOPOCTU PEAKIIMH 110 IKCIIEPUMEHTAIbHBIM JIaHHBIM.
9. Pacuer KOHCTaHTBI PABHOBECHUS 110 PABHOBECHBIM KOHIIEHTPALMSM BEILIECTB.

10. Pacuer paBHOBECHBIX KOHIIEHTPALMI BEIIECTB, €CIM U3BECTHBI MCXO/IHbIE KOHIIEHTPALIUM BEILIECTB
1 KOHCTaHTa PaBHOBECHUS.

11. Pacuer pH pacTBOpa CHJIBHOM KHCIIOTBI M CUJIBHOTO OCHOBAHMSI, €CJIM U3BECTHA X KOHLIEHTPALIUS.
12. Pacuer pH pactBopa ciaboi KHCIOTHI U C1a00TO OCHOBAHMS,ECIN U3BECTHA UX KOHIICHTpALUsS U
KOHCTaHTa JIMCCOLMALINY.

13. Pacuer pacTBOpUMOCTH COJIM, €CJIM U3BECTHA BennuuHa ee [1P.

14. PacueTsl ¢ UCTIOJB30BAHUEM 3aKOHOB AJIEKTPOJIU3A.

2.6. Tembl npakTH4ecKux padot

1. CKopOCTh XMMHUYECKUX peaKklnii. XUMUYECKOE PABHOBECHE.

2. DKcnepuMeHTaJIbHOE pelleHue 3a1a4 1o Teme «[ amoreHsn.

3. DKCIIEpUMEHTANILHOE PEIICHUE 3a/1a4 TI0 TeME «XaIbKOTEHBD».

4. TlonydyeHue aMmMuaKa U U3y4eHUE ero CBONCTB.

5. DKCIIEpUMEHTAJIBHOE PEIICHUE 3a/1a4 TI0 TeMe «DJIEMEHTHI

MOATPYIIIBI a30Ta.

6. DKCIIepUMEHTaIbHOE PelIeHHE 3a/1ad 110 TeMe «MeTasuibl TJIaBHBIX HOATPYIII.
7. IloyyeHue METHOTO Kyropoca.

8. DKcrepuMeHTaIbHOE pelieHue 3a1ad mo TeMe «MeTaibl TOOOYHBIX TOATPYII.
9. Ilomyyenue conmu Mopa.

10. U3roToBieHne Moieael MOJIEKYJl OpraHM4EeCKUX BEIIECTB.

11. [Tony4yenue 3TUIIEHA U U3yYEHUE €TI0 CBOWCTB.

12. Ilonyyenue GpoMaTaHa.

13. Tlonydyenue anerona.

14. TlosnryueHne yKCYCHOM KHUCIOTHI.

15. Cuntes sTnnanerara.

16. 'mpponus kpaxmana.

17. UnenTuduxaius opraHnuecKuX BEIIeCTB.

18. Pacno3naBanue macrmacc.

19. Pacno3naBaHue BOJIOKOH.

20. KpamieHnue TkaHei.

2.7. TeMBbI JONOJHHUTEJILHBIX ONILITOB H CHHTE30B

. OmnpeneneHne KaueCTBEHHOTO COCTaBa OPraHUYeCKOro BEIleCTBa.

. [loniyuenue Merana, U3y4eHHe €ro CBOMCTB.

. [lonyuenue anerusaeHa v ONBITHI C HUM.

. [lonnyuenue stusaeHa u cobupaHue ero B ra3oMerp.

. Cunre3 nubpomaiTaHa.

. CBoiicTBa ckumnuaapa.

. Bosronka Hadranuna.

. O6pazoBanue nogodopma.

9. lonyuenue akpojeuHa.

10. Ilonmy4yenue n3oaMuaneTara.

11. Cunre3 kpacuTess aHMIIMHOBOTO IOIy00To.

12. Cepebpenue.

13. Kpucramimsanus 13 IepechllieHHOrO pacTBopa.

14. ITomyyeHne Manaxura.

15. I[lony4yenue xene3Horo Kynopoca.

16. Ilomy4yenne ropbKoi coJu.

17. Tllonyyenne OpoMa u OPOMHO¥ BOJIBI.

18. [lony4yenue xa0poBOOPOJA U COISTHOM KUCIOTHI.

19. Tlonyyenne nupodopHoro xkenesa (II).

20. [Momyyenne ruapokcuaa xenesa (II).
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21. Cunre3 rugpokapOOHaTa HaTPHUSL.

22. CuHTE3 aJIOMOKAJINEBBIX KBACIOB.

23. Cunres xnopuaa meau (11).

24. Anmromortepmusl.

25. BzaumoieiicTBrE aTIOMUHUS C OPOMOM.

26. 'opeHue yriis 1 cepbl B pacIlyIaBI€HHON CEIUTpeE.
27. B3aumoeiicTBle HUTPUTA HATPUsI C BOJOM.

28. BoccTaHOBIEHUE CBUHIIA MAalHUEM.

29. O30H B mpoOHpKe.

30. IlpuroroBieHne KpaxMajabHOTO KJIEHCTEPA U HOJIKpaXMalbHOU Oymaru.
31. Ilony4yeHne «KymopoCHOTO Maciiay.

32. O0GyriauBaHue caxapa CEpHOM KHUCIOTOM.

33. Peakiusi, kKoTOpO# O0JI€e MATH THICSY JIET.

34. «Jlucuii XBOCTY» U3 IMIIMH]IPA.

35. «Heopranudeckuit cam.

36. Xpycrsias 0J0BsSIHHAS MaJ0YKa.

37. CiuiaB Byna.

38. Benbliika cMecu iepMaHraHarta Kajiusl ¢ IIHLEPUHOM.
39. CBUHLIOBBIN LIEMEHT.

40. Benplka cMecH IIEpMaHraHaTa Kajuus U aTlOMHAHMS.
41. «Bynkany».

42. XMUYECKUH CepIeHTapHi.

43. TanHCTBEHHAS HAIIINCEH.

44. I'paBupOBKa IO MEJIH.

TemaTu4eckoe IVIAHUPOBAHUE
10 kiacce
TEMA 1. TIOBTOPEHME U YTJIVBJIEHUE 3HAHUH (17)
TEMA 2. OCHOBHBIE ITOHATUSI OPTAHUYECKOM XUMUK(13)
TEMA 3. YI'JIEBOAOPO/IbI (26)
TEMA 4. KUCJIOPOJCOJJEPXKAIIME OPTAHUYECKUE COEJJMHEHI A (18)
TEMA 5. A30T- 1 CEPOCOJEPXXAIIME COEAMHEHUA (5)
TEMA 6. BUOJIOTMYECKU AKTUBHBIE BEIIIECTBA (16)
TEMA 7. BBICOKOMOJIEKVYJISIPHBIE COEJUHEHU (6)
PE3EPBHOE BPEMZI(1)
11 kaacce
TEMA 1. HEMETAJLJIBI (31)
TEMA 2. OBIIME CBOMCTBA METAJIJIOB (2)
TEMA 3. METAJUIbI TJTABHBIX ITOJAI'PVTIIT (11)
TEMA 4. METAJUJIbI TIOBOYHBIX ITOAT'PVYTIIT (17)
TEMA 5. CTPOEHUME BEIIECTBA (8)
TEMA 6. TEOPETUYECKOE OITMCAHUE XUMHWYECKUX PEAKIINU (17)
TEMA 7. XUMUYECKAS TEXHOJIOI'US (7)
TEMA 8. XM B [TOBCEJHEBHOM XW3HU (4)
TEMA 9. XM HA CJIYXXBE OBIIECTBA (2)
TEMA 10. XM B COBPEMEHHOI HAVKE (3)



