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Yriay0sa€éHHbIN YPOBEHb

Cpoxk aeiicTBHSI MPOrpaMMbl — 2 roja

Pabouass mporpamMMa cocTaBieHa Ha OCHOBE NHporpammbl kypca xumuu ans 10-11 kmaccos
0011e00pa3oBaTeNbHBIX YUpeXKAeHUW (yriayOsieHHbIH ypoBeHb) aBTOopoB B.B. Epemuna, A.A.



Hpoznosa, U.B. Epemunoii, 3.10. Kepumosa, M. «JIlpoday, 2017; denepansHoro I"'ocymapcTBeHHOTO
o0pa3oBaTenbHOT0 cTaHaapra u [I[puMepHoil mporpaMMBbl cpeHero (MOTHOr0) 00Iero 00pa3oBaHusl.

PaGouass mporpamma packpbiBaeT CoOJEepKaHHE OOydYeHHUS XHUMUW Yydamuxcs (yriayOJeHHBIN
ypoBeHb) B 10-11 kmaccax o0mieo0pa3oBaTenbHBIX YUPEKACHUA U MPEAHA3HAUCHA I OpTaHu3aIlluu
nporecca o0ydeHus mo cienywmemy Y MK:
1. Xumusa. Yraoyonennsiii ypoenb. 10 xinacc / B.B.Epemun, H.E. Ky3pmenko, B.. Tepennn, A.A.
Hpoznos, B.B.JIynun — M.: JIpoda, 2019
2. Xumus. Yrayonennsrii ypoenb. 11 xmacc / B.B.Epemun, H.E. Ky3pmenko, B.M. Tepenun, A.A.
Hpoznos, B.B.JIynun — M.: JIpoda, 2019

CornacHo neiictByromemy baszucHomy yueOHOoMy many PabGouas mporpamma mns 10-11
KJIACCOB TpeaycMaTpuBaeT oOyueHne xuMuu B 00béMe 3 wyacoB B Hexpento (102 gaca B 10 kmacce u
102 gaca B 11 wmacce). OmgHako, aBTOpCcKas mporpamMmma paccuuTana Ha 35 ydeOHbIX Hemenb (105
gacoB B 10 u 105 yacoB B 11 knaccax). Ho, Tak kak B Hell mpeaycMOTpEH pe3epB B 00bEME 4 4acoB B
10 xmacce u 1 yaca B 11 kmacce, To ObUTM BHECEHBI CIEAYIOIINE KOPPEKTUBBI- 100aBieH 1 dac Ha
00001IeHNe MaTepralia B KOHIIE y4eOHOro roga B TeMe «BpicokomonekynspHbie coenuneHus» (10
KJIacC) W TPOBEACHO YIUIOTHeHHe marepuana B Teme «Hemeramne» (1 uyac) u B teme «CtpoeHue
BemiectBa» (1 yac) B 11 kiacce. [Iporpamma npenycmarpuBaet nposeneHnue 10 mpakTuueckux padot u
4 xoHTpOJIBHBIX paboT B 10 kacce U 9 npakTuyeckux padboT U 4 KOHTPOJBHBIX padoT B 11 Kiacce.

PabGouyas nmporpamma o0ecrieyuBaeT JOCTUKEHUE TIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS yU4eOHOTO
npenMeTa «XUMUs» Ha YTIIyOIEHHOM YPOBHE.

Pazpen 1
IInanupyemsble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NpeaMeTa

B pe3ynbrate nzydenus xumun B 10 — 11 kmacce Ha yriayOiE€HHOM ypOBHE YUEHHUK JIOJKEH
3HATh/IIOHUMATh:

. pOJIb XMMHUU B (POPMHUPOBAHUHM COBPEMEHHON HAyYHOW KapTHUHBI MUpPA U B MPAKTHUYECKON
JEATEIbHOCTH YEII0OBEKA, B3aUMOCBA3b MEXIY XUMUEH U APYTUMH €CTECTBEHHBIMU HAayKaMU;

. BAKHEUIIIE XUMHUYECKHE TOHATHS, OCHOBHBIE 3aKOHBI XMMHUU, OCHOBHBIE TEOPUU XMMUH,
BAKHEHIIIME BEIECTBA U MaTepHallbl

° CBOMCTBA HCOPTraHNMYCCKUX HW OPraHNudYCCKUX BCUICCTB, 3aKOHOMCPHOCTU IMPOTCKAHUA
XUMHNYCCKUX peaKuMﬁ, BO3MOXHOCTBb UX OCYHICCTBJICHUA

J IUIAHUPOBAHHE U MPOBEIECHUE XUMHUUYECKUX OSKCIHEPUMEHTOB C COOJIIOJEHHEM MpPaBUII
Oe30macHoOl paboThI ¢ BeLleCTBAMH U J1a00paTOPHBIM 000PYOBaHHUEM;
yMeThb:

J COIOCTABJIATh MCTOPUYECKHE BEXH PA3BUTUS XHMMUU C HUCTOPUYECKUMHU IEpPHOAAMU

pa3BUTHS MPOMBILIUIEHHOCTH U HAYKHU JJISl IPOBE/ICHUS aHaJIM3a COCTOSIHUS, yTel pa3BUTHS HAyKH U
TEXHOJIOTHH;

. aHAJIN3MPOBATh COCTAB, CTPOEHUE U CBOICTBA BELIECTB, IPUMEHSIS IOJO0KEHHUSI OCHOBHBIX
XUMUYECKHX TEOpUN: XMMHYECKOTO CTPOEHUs OpraHu4eckux coeauHeHnid A. M. bytneposa,
CTPOEHHS aTOMa, XUMHUYECKOH CBS3H, dJIEKTPOIUTUYECKON AUCCOIMAIIMY KUCIIOT, OCHOBAaHUM U COJIEH,
a TaKKe YCTaHaBIMBAaTh IPUYMHHO-CIEJACTBEHHbIE CBA3M MEXAY CBOWCTBaMHU BEIIECTBA M €ro
COCTaBOM M CTPOEHUEM;

J MPUMEHSTh MpaBUja CHUCTEMaTHYECKOW MEXIYHapOAHOW HOMEHKIATYphl Kak CpeacTBa
pa3ianyueHus U UIeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOEHUIO;

J COCTaBIISATh MOJIEKYJISIPHBIE M CTPYKTYpPHBIE (POPMYJIBI HEOPTaHMYECKUX U OpPraHHMYECKUX



BEIIECTB Kak HocuTesaed MHbOopMaluu O CTPOSHUH BELIECTBA, €r0 CBOMCTBaX M MPHUHAJICKHOCTU K
ONpEIETICHHOMY KJIaCCy COCIMHEHUI;

J OOBSCHATH TMPUPOLY U CHOCOOBI 00pa3oBaHMsl XUMHUYECKOW CBS3U: KOBAJICHTHOM
(TONSAPHOM, HEMOJIAPHOH ), HOHHOW, METAJTMYECKOM, BOJAOPOIHOM C IIEJIBIO ONPEICIICHUS XUMHUYECKOM
AKTUBHOCTH BEIIECTB;

J XapaKkTepu30BaTh (U3NYECKUE CBOWCTBA HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB U
yCTaHaBIIMBATh 3aBUCUMOCTH (PU3NYECKUX CBOMCTB BEILIECTB OT TUIA KPUCTAJUINYECKON PEIIETKH;

J XapaKTepu30BaTh 3aKOHOMEPHOCTU B M3MEHEHUU XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COSAMHEHUMN, BBICIIUX OKCUIOB U THJIPOKCHJIOB;

o MIPUBOJIUTH MPUMEPHl XUMUYECKUX PEAKIUH, PaCKPHIBAIOIINX XapaKTePHbIC XMMHUYECKUE
CBOICTBAa HEOPraHMYECKMX W OpPraHMYeCKUX BEIIECTB H3YYEHHBIX KJIACCOB C IEJIbI0 HX
uaeHTU(PUKAIIN U 00bACHEHUS 001aCTU MPUMEHEHUS;

. OTpENEATh MEXaHU3M pPEaKIMH B 3aBUCHUMOCTH OT YCJIOBHH MPOBEACHUS PEAKIUU U
MIPOTHO3UPOBATH BO3MOKHOCTh MTPOTEKAHUS XUMUYECKUX PEAKIIUNA Ha OCHOBE THUIIA XUMHUYECKOU CBS3U
Y aKTUBHOCTH PEareHTOB;

. YCTaHABIIMBATh 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTUHEHUU OT
XapaxkTepa B3aMMHOTO BIIMSIHUSI aTOMOB B MOJIEKYJIaX C LI€JIbIO MPOTHO3UPOBAHMS MPOIYKTOB PEaAKIIUU;

. YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIMU U CMEIIEHUS XUMHUYECKOTO
paBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IIEIBIO ONPEACICHHUS ONTHMAIBHBIX YCIOBUW MPOTCKAHUS
XUMHUYECKHUX MPOIIECCOB;

. YCTaHABIIMBATh T'€HETUYECKYIO CBSI3b MEXY KJIACCaMU HEOPTAHMYECKUX M OPTaHUYECKUX
BEIICCTB JUII OOOCHOBAaHWS MPHUHIMITHAIHLHOW BO3MOXHOCTH TIONYYCHHS HEOPTaHWYCCKUX U
OpPraHWYECKUX COCIMHEHHI 3aJaHHOTO COCTaBa U CTPOCHUS;

. moa0upaTh peareHThl, YCIOBHS M OMNPENENATh MPOAYKTHl PEaKIHi, MO3BOJISIOMINX
peann3oBaTh JabOpaTOPHBIE U MPOMBIIUICHHBIE CITOCOOBI MOTYyUYEeHUS] BAXKHEUIINX HEOPTAaHUYECKUX U
OpPTraHWYECKUX BEIECTB;

. OTIPEICTISATh XapaKTep CPelbl B pe3yabTaTe TUAPOIN3a HEOPTAHUYECKUX M OPTaHUYECKUX
BEIIECTB M TPHUBOJUTH TNPHUMEPHl THAPOIM3a BEIIECTB B IOBCEJHEBHOW JKM3HU YEJIOBEKA,
OMO0O0OMEHHBIX MPOIECCaX U MPOMBIIIIICHHOCTH;

o MPUBOJUTh TMPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUii B  TIPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEIEATSIbHOCTH OPTraHU3MOB;

. 00OCHOBBIBaTh MPAKTUYECKOE MCIOIB30BaHNE HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB
U UX PEeaKIil B MPOMBIIIEHHOCTH U OBITY;

o BBITIONHATh XUMUYECKUH IKCTIEPUMEHT 10 PACTIO3HABAHUIO U MOYYEHUIO HEOPTaHUUECKUX
U OPraHUYECKUX BEIIECTB, OTHOCSIIUXCS K pPa3lWYHBIM KJaccaM COEIMHEHUH, B COOTBETCTBHH C
npaBWJIaMd W TpueMaMu Oe30macHoi padoThl ¢ XMMHUYECKUMHU BEIIECTBAMH U JaOOPaTOPHBIM
o0opynoBaHueM;

. MIPOBOAMTH PACcYeThl HA OCHOBE XMMHUYECKHUX (DOPMYI U YpaBHEHHI peaKinii: HaXOKIeHHUE
MOJIEKYJISIPHOW  (pOpPMYJIBI OPraHUYECKOTO BEIIECTBA IO €ro IJIOTHOCTH W MAacCOBBIM JOJSM
AIIEMEHTOB, BXOJAIIUX B €r0 COCTaB WUJIU IO MPOJYKTAM CTOPAHUS; pacyeThl MaCCOBOM JOJIU (MAaCChl)
XUMHUYECKOTO COCIMHEHHUS B CMECH; pacueThl Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakiuu, €ciad OJHO M3 BEIIECTB JaHO B MU30BITKE (MMEET MPUMECH); pacyeThl MacCOBOM HIIU
00BEMHOW IO BBIXOAA MPOJYKTA PEAKIUH OT TEOPETHUYECKH BO3MOXHOTO; PacdeThl TEIJIOBOTO
abdexra peaknuu; pacdeTbl 0OBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKUX PEAKIUAX; PacueThl
Macchl (00beMa, KOJIMYeCTBa BEUIECTBAa) MPOAYKTA PEaKIUH, €CIM OJHO W3 BEIIECTB JaHO B BHJE



pacTBopa ¢ ONpeAeICHHON MacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA;

. HCIIO0JIb30BAaTh METO/bl HAYYHOT'O MO3HAHUS: AHAJIN3, CUHTE3, MOJACIINPOBAHNE XUMUYECKUX
MPOLIECCOB U SBJICHUN MpPH pPELICHUH Y4eOHO-KCCIEeOBAaTeNbCKUX 33a/ay [0 H3YYEHUIO CBOICTB,
CIOocO0O0B IMOJIYUYEHHUS U PaCliO3HABAHUSI OPIraHUYECKUX BEILIECTB;

. BJIQJIETh MpaBWJIaMU O€30MacCHOT0 OOpalIeHHUs] C €AKUMHU, TOPIOYUMHU U TOKCUYHBIMHU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XUMHH;

J OCYIIECTBIISATh IMOMCK XHMHUYECKOH HH(pOpMAIMM TO HA3BaHWUAM, HICHTU(UKATOpAM,
CTPYKTYpPHBIM (hopMysiam BEIIeCTB;

. KPUTHYECKH  OLIEHMBaTh M  HMHTEPIPETUPOBATh  XMMHUYECKYI0  HH(OpMAIHIO,
coJepKalylocs B COOOIICHUSX CPENCTB MaccoBoil mHpopmaimu, pecypcax HMHTepHera, HaydHO-
MONYJISIPHBIX CTaThsIX C TOYKH 3PEHUSI €CTECTBEHHO- HAyYHON KOPPEKTHOCTU B LIEJIAX BBISABICHUS
OIIMOOYHBIX CYXIeHUN U GOPMUPOBAHUS COOCTBEHHOM MO3UINY;

. HAXOJUTh B3aUMOCBSI3M MEXIY CTPYKTYpoll M (yHKIHEW, MPUYUHOW U CIEICTBUEM,
TeopHel n paKkTaMH MPH aHAIK3€E MPOOJIEMHBIX CUTYAIMi 1 000CHOBAHWN PUHUMAEMBIX PEIICHUH Ha
OCHOBE XMUMHMUYECKUX 3HAHUM;

J MPEJCTABIATh MYTH PEIICHHs TII00ANBHBIX MPOOJIEM, CTOSIINX HEepesa 4eI0BEYECTBOM, H
NEPCIIEKTUBHBIX HANpPABICHUN pPAa3BUTUS XUMHUYECKUX TEXHOJOIMH, B TOM YHCIIE TEXHOJIOTUMN
COBPEMEHHBIX MAaTEePHAJIOB C PA3IMYHON (PYHKIIMOHATBHOCTHIO, BO3OOHOBISIEMBIX HCTOYHUKOB CHIPbS,
nepepaboTKU U YTUIIM3AIMH IPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB;

J UCIIOJIb30BaTh IMPUOOpPETEHHbIE 3HAHUS U YMEHMS B IPAKTHUUECKON NEATEIbHOCTU U
MOBCEHEBHOM XKU3HU IS

. MPUHSATHS U PealTu3allii IICHHOCTEH 37J0pOBOT0 U OE€30MacCHOTO 00pasa KU3HU, OCPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DHM3MYECKOMY M IICHXHYECKOMY

310POBBIO;
. HENpPUITHUST BPEAHBIX MPUBBIYEK: KYPEHUSI, YIIOTPEOIEHUSI aJIKOT0JIsl, HAPKOTHUKOB;
. (bopMHUpOBaHNS MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA

HAyKH, 3HAUMMOCTH HayKH, TOTOBHOCTH K HAyYHO-TEXHHYECKOMY TBOPUECTBY, BIIaJICHHE TOCTOBEPHOU
uH(popManel O TepeaOBBIX JOCTMDKCHUSX M OTKPBITHSIX MHPOBOM W OTCUSCTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOWCTBE MUpPA U OOIIECTBA,

o TOTOBHOCTH U CHOCOOHOCTH K OOpa3oBaHHIO, B TOM 4YHCIE CaMOOOpa3OBaHHIO, Ha
MPOTSHKEHUH BCEH KU3HU; CO3HATEIHHOE OTHOIICHUE K HEMPEPHIBHOMY OOPAa30BAHHIO KAaK YCIIOBHUIO
yCHENIHON MPpo¢eCCHOHANTBHOM U 00IIIECTBEHHOM e TEeTbHOCTH;

o JKOJIOTHUECKON KYIbTYpbl, OEpeKHOTO OTHOIICHHUS K POAHON 3emjie, NPUPOIHBIM
OorarctBam Poccun W Mupa, TOHWMAHUS BIUSHUS COIMATHLHO-DKOHOMHYECKHX TMPOIECCOB Ha
COCTOSTHUE MPUPOTHON M COITMAIBHOMN Cpe/ibl, OTBETCTBEHHOCTH 3a COCTOSIHHE MPUPOIHBIX PECYPCOB,
YMEHHA W HaBBIKOB Pa3yMHOTO IPUPOJIONOIB30BAHMS, HETEPIIMMOTO OTHOIICHHS K JCHCTBHSIM,
MIPUHOCSATIAM Bpel SKOJIOTHH; IIPUOOPETEHHE OTIBITa 3KOJIOT0- HAIIPABJICHHOM JIEATEITBHOCTH;

. OCO3HAHHOTO BBIOOpa OyayIIel mpodeccuu Kak MyTh U CIOCO0 peanu3ainud cCOOCTBEHHBIX
KU3HECHHBIX TJIAHOB;

o TOTOBHOCTHU K TPYAOBOM NPO(ECCHOHATBLHOM EATENILHOCTH KaK K BO3MOKHOCTH y4acTHsI B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHABHBIX TTPOOJIEM;

o MOTPEOHOCTU TPYAHUTHCS, YBAKEHUE K TPYAY U JOJSAM TPy, TPYAOBBIM TOCTHKEHUSM,
TO0OPOCOBECTHOTO, OTBETCTBEHHOIO M TBOPYECKOTO OTHOIIEHUS K pa3HbIM BUAAM TPYAOBOI
JESTEIbHOCTH.

Pa3nen 2



Conepxxanue y4eOHOTro npeamera

Teopemuueckue ocnoevt xumuu. Cmpoenue eeuwjecmea. AmoMHO-MONEKYNAPHOE YUEHUE
BeniecTtBa MONEKYISPHOTO U HEMOJIEKYJISIPHOTO CTpOoeHUsl. KaueCTBEHHBIN U KOJIMYECTBEHHBINA COCTAB
BelecTsa. MoisipHas ¥ OTHOCUTENIbHAS MOJIEKYJIIpHAs Macchl BelecTBa. MonbHas 1018 U MaccoBast
noJis1 aneMeHnTa B BeuectBe. Ctpoenune aroma. Hyknuasl. M3otonsl. Tumel paaoakTHBHOIO pacnaja.
Tepmosimepubiii cuHTe3. SnepHbie peakiuu. [IpuMeHeHHe paAMOHYKIMAOB B MeAauluHe. Merton
Me4eHbIX aTroMoB. COBpeMeHHas MoJeib CTpOeHHs aToMa. KopryCKynasipHO-BOJHOBBIE CBOICTBa
anexkTpoHa. KBanToBble uncia. ATomHas opOutaib. Pacmpenenenue 31eKTPOHOB 110 SHEPTeTUYECKUM
YPOBHSIM B COOTBETCTBUM C IPHUHIMIIOM HAUMEHBIIEH 3HEPruM, MPaBWIOM XYyHAA U MPUHLHUIIOM
[Maymu. OCOOEHHOCTH CTPOCHHS DHEPreTHUYCCKUX YPOBHEH aroMOB O-3JIEMEHTOB. JJICKTPOHHAsS
koHpurypanus aroma. Kiaccupukanms XUMHUYECKHX dJIeMeHTOB (S-, Pp-, d-, f-amemenTs).
DJEeKTpPOHHbIE KOH(PHUIYpaluWd TOJOXKHUTEIbHBIX M  OTPUIATENbHbIX HOHOB. OCHOBHOE U
BO30Y)KJICHHBIC COCTOSIHHSI aTOMOB. Banentnslie anextponsl. [lepuoandeckuii 3akoH. PopmMynupoBKa
3aKOHA B CBETE COBPEMEHHBIX MPEJICTABICHUNA O CTPOEHUU aToMa. MHUPOBO33PEHUECKOE W HAy4YHOE
3HaueHue [lepuoanueckoro 3akona J[. . Menneneesa. Paguyc atoma. 3aKOHOMEPHOCTH B UBMEHEHUU
CBOMCTB IPOCTHIX BEUIECTB, BOJOPOJHBIX COEIUMHEHHM, BBICIIMX OKCUIOB U TMAPOKCUAOB B IEPUOJAX
U Ipynnax. OJIeKTPOOTPULATEIbHOCTh. XUMHYECKAsl CBfA3b. OJIEKTPOHHAsA IPUPOJA XUMUUYECKOU
cBs3U. Buabl xumuueckoit cBsi3u. KoBaneHTHas CBsI3b U €€ XapaKTEpPUCTUKH (IHEPrus CBS3H, JUIMHA
CBSI3M, BAJICHTHBIN yroj, KpaTHOCTb CBSI3U, MOJIIPHOCTD, MOJIApU3yeMocTh). KoBaneHTHas HenoisipHas
U noispHas cBsa3b. OOMEHHBIM M JIOHOPHO-AKIETITOPHBIA MEXaHH3MBI O0pa30BaHMs KOBAJICHTHON
IOJIPHOM CBA3U. I'eomerpus moisiekynbl. oHHas cBs3p Merammueckas cBa3b. BogoponHas cBsi3b U
€e BIMSHUE Ha CBOMCTBA BEIIECTBA. MEXMOJEKYISIPHbIE B3aUMOACIHCTBUSA. ArperaTHbie COCTOSIHUS
BemecTBa. ['a3pl. ['a3oBble 3akoHbl. YpaBHeHue Kialinepona- MenneneeBa. 3akoH ABorazapo. 3akoH
00BEMHBIX OTHOIIEHHH. OTHOCUTENbHass IUIOTHOCTh Tra3oB. CpenHss MOJsIpHas Macca CMECH.
CrpoeHue TBEpbIX TeNl: KpUCTANINYECKHE U aMOp(HbIE BellecTBa. THUIbI KpUCTAIUIMYECKHX PEIIETOK:
aTOMHasi, MOJIEKYJIsIpHasi, MOHHAas!, MeTajuindeckas. [lonsTie o0 sneMeHTapHOH stueiike. 3aBUCUMOCTh
¢u3nyecKux CBOMCTB BEIIECTBA OT THUINA KpUCTAIIMYECKOW pemeTkd. [IpuynHbl MHOroo0pasus
BeniecTB. COBpEMEHHBIE TNPEACTABIEHUS O CTPOCHUU TBEPABIX, KUAKUX U ra3000pa3HbIX BEILIECTB.
HMemoncTpamun. 1. OOpa3isl BEIIECTB MOJICKYJSIPHOTO B HEMOJIEKYJIIPHOTO cTpoeHus. 2. Bosronka
fiona. 3. Mojenu monekynn. Kpucraimndeckue penieTku.

OcHogHbIe 3aKOHOMEPHOCIMU NPOMEKAHUA XUMUYECKUX PeaKUUIL

Kunacenpukanusi XuMHYECKHX peakuMid 10 pa3Iu4HbIM pU3HAKaM CpaBHEHUs. ['OoMOreHHbIe 1
rereporenHsle peakiuu. Kinaccudukamus no 3Haky temioBoro 3¢ dexra. O6paTumble 1 HeOOpaTHUMBbIe
peakuuu. Karanutuueckue u HeKaTATUTHUECKUE peakiuu. Peakiuu ¢ u3MeHeHueM U 6e3 U3MEHEHUs
CTEIIEHN OKHCIICHUS 3JIEMEHTOB B COEIUHEHUSX.

OJHepreTuka XuMudeckux peakumil. TeruoBodt  >Pdekr XUMHUECKOW  PEaKIUu.
DHJI0TepMUUECKHE U FK30TEPMHUUECKHE peakiiu. TepMoxuMuueckre ypaBHeHus. Ternnora o0pa3oBaHus
BellecTBa. 3akoH l'ecca U ciencTBUs U3 HEro. DHEeprus CBA3M U dHTanbNuU. [loHsTHE 00 BHTpOIUU.
Bropoit 3akon Tepmoaunamuku. @dopmyna bonpivmana. Oneprus I'mb6bca u  KpuTepuu
CaMOIIPOU3BOJIBHOCTA XUMUYECKON PEAKLIUH.

OOpaTumble peakuuu. Xumuueckoe paBHoBecue. KoHcranta pasHoBecus. I[lpunnun Jle
[IlaTense. PaBHOBECHBIE COCTOSIHUSA: YCTOMUYMBOE, HeycToWuMBOe, Oe3paznuuHoe. CwmelieHue
XUMHYECKOTO PaBHOBECHSI MOJ JIEHCTBUEM pa3IUYHbIX (AKTOPOB: KOHIIEHTpAIlMM PEareHTOB WIIN
IIPOJIYKTOB PpEaKIUH, JABJIECHUS, TeMmueparypbl. Poilb CMeElIeHHs paBHOBECUS B TEXHOJOTMYECKHX
IIpOLIECCaAX.



CkopocTh XMMHMYECKHX peakuuil, ee 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPUPOIbI
pearupyromux BEUIECTB, KOHLEHTPALMU pEarupyrolmx BeEUIECTB, TEMIEpaTyphl, HAIW4Ms Kara-
JM3aTopa, IUIOIAAN MOBEPXHOCTH PEarupyrolux BELIECTB. Peakluu rOMOreHHbIE U T'€TE€pPOr€HHBIE.
3akon aeiictByrommx macc. [IpaBuno Baut- T'odda. Ilonstue 006 sHeprum akTUBaUMH U 00
SHEpreTH4ecKkoM mpoduiie peaknuu. Karammzartopsl u kKatain3. AKTUBHOCTh M CEJIEKTUBHOCTH
Karanu3aTopa. Ponbp kaTaiu3aTopoB B IPHUPOAE U MPOMBILIUIEHHOM IPOU3BOACTBE. DEPMEHTHI KaK
OMOJIOTHYECKHE KaTalINu3aTOpPHI.

JemMoncTpanuu. 1. DK30TepMUYECKUE U SHIOTEPMUYECKIE XUMUUECKUE peakiuu. 2. TerioBble
SABJICHUS] NP PACTBOPEHUM CEPHOM KHUCIOTBI M aMMHUAYHOM CEIUTpPBL. 3. 3aBUCUMOCTb CKOPOCTH
peakuuu OT MPUPOJBl BEIIECTB HAa IPUMEPE B3aUMOICHUCTBUS PACTBOPOB PAa3IMUYHBIX KHUCIIOT
OJINHAKOBOM KOHIIEHTPALMU C OJUHAKOBBIMU KyCOUKaMHM (FpaHyJiaMi) IUHKA U OJJMHAKOBBIX KYCOUKOB
pa3HbIX METAJUIOB (MarHus, LMHKA, >KeJIe3a) C PacTBOPOM COJSIHOM KucioTel. 4. B3aumopeiicTBue
pPacTBOPOB CEpHOW KHCJIOTHI C PAacTBOpaMH THOCYJIb(ara HATpus pa3- JUYHOM KOHICHTPALUU H
teMriepatypsl. JIabopaTtopHbie onbIThl. 1. KaTanutnueckoe paszioxxeHue NEPOKCHIA BOJOPOA.
PacTBOpHBI

Cnoco0b1 BbIpaKeHUsI KOJIMYECTBEHHOI0 COCTaBAa PACTBOPA: MaccoBasi J0Ji1 paCTBOPEHHOIO
BelecTBa (MPOLEeHTHAs KOHIIeHTpalus. PacTBopeHne kak PU3NKO-XUMHUUYECKUIN TIPOIIECC.

MucnepcHble cuctembl. Koymonmueie pactBopbl. VctuHHBIE pacTBOphl. JucrnepcHas daza u
mucniepcuonHasi cpena. CycneH3uu u sMmynbend. 3omu u renmu. Omanecnennus. Dddexkr Turmans.
Koarymsuus. Cennmentanus. Cunepesuc.

Peakuum B pacTBopax 3JieKTpouTOB. KauecTBeHHbIE peakiiuy Ha MOHBI B pacTBope. KucnotHo-
OCHOBHBIE B3aMMOJICHCTBHS B pacTBopax. AMdoTepHocTh. loHHOE MTpou3BeneHre BoAbl. BogopoiHblii
nokasatenb (PH) pactBopa. CuiibHbIe U citaOble 371eKTpoauThl. Pacuer pH pacTBOpOB CHIIBHBIX KHUCIIOT
u menoueil. KoHcTaHThl aucconuanuy ciadbiX 3MeKTponnToB. Peakiun nonHoro ooOmena. Ilonnsie n
COKpAILEHHBIE MOHHBIE ypaBHEHUs. [ ' uaponns coneil. ' mapoaus no kaTuoHy, N0 aHUOHY, 11O KaTHOHY U
0 aHUOHY. Peakumsi cpelbl pacTBOPOB COJIEH: KHUCIIOTHas, LIeJOYHas M HeWTpanbpHas. [losHbli
HeoOpaTUMBbIN THIPOIN3. 3HaUEHUE THAPOIN3a B OMOJIOTMYECKUX 0OMEHHBIX Ipoueccax. [Ipumenenue
TU/IPOJIN3a B IPOMBIIIJIEHHOCTH.

Jemonctpauuu. 1. Onpenenenne KUCIOTHOCTH CPEIbI MPH TI0- MOIIM HHIUKATOPOB. 2. DPheKT
Turnans. 3. O0pa3zoBaHne KOMIUIEKCHBIX COSTMHEHHN MTEPEXOIHBIX METAUIOB.

JlaGopaTopHsle onbIThl. 1. Peakiiuu nonHoro ooMeHa. 2. CBoicTBa KOJUIOMIHBIX PacTBOPOB. 3.
I'upponus coneit. 4. [lonyyeHnue u cBONMCTBA KOMIUIEKCHBIX COETUHEHUN.

OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIE  Nponeccbl. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuuu. Tunbl OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuid. OKHUCIEHHE M BOCCTaHOBIICHHE.
OxucauTeNny U BOCCTAaHOBUTEIH. MeTOo/ 3JIEKTPOHHOTO U 3JIEKTPOHHO- MOHHOTO OanaHca. [loBenenue
BEIIECTB B cpenax ¢ pa3HbiM 3HaueHueM pH. Ilepmanranar xanust kak okuciauTenb. OKUCIUTENbHO-
BOCCTAHOBUTENIbHBIE PEAKIMU B MPHUPOJE, MPOU3BOJICTBEHHBIX MpOILECCaX U >KU3HENEATEIbHOCTH
OpraHU3MOB.

TI'aapBaHMYecKuii 3jieMeHT (Ha mpuMmepe temMeHTa Jlannais). XuMuyeckue HCTOYHUKH TOKa:
raJIbBAHUYECKUE DJIEMEHTBI, aKKyMYJIATOPHl M TOIUIMBHBIE 3JIEMEHTHI. DJIEKTPOXUMHYECKUN Psif
HaIpsDKEHUH (aKTUBHOCTH ) METAIIIIOB (sl CTAHAAPTHBIX 3JIEKTPOIHBIX TOTEHITUAIOB).

DJIEKTPOJIM3 DPACIUIABOB M BOJHBIX PACTBOPOB 3JIEKTPOJUTOB (KHUCIOT, LIEIOYEH U comeil).
[TpakTHueckoe MpuMEeHEHHE JIEKTPOIIU3a JIJIS TOyUEHUS IIEIOYHbIX, IETOYHO3EMENbHBIX METANIOB U
AITIOMUHUSL.

Kopposus MetanoB: criocoObl 3alIUThl METAIIJIOB OT KOPPO3HUU.

JeMoHcTpanuu. B3auMoelicTBue nepMaHranara Kajaus ¢ cyJlb(QUTOM HaTpus B pa3HbIX cpeax.



OCHOBBI HEOPTAHUYECKOH XMMHHU
Knaccugukayus u nomenxknamypa HeopZaHu4ecKux coeOuHenuil

Baxkneiimune kiaccbl HEOPraHMYECKUX BEIIECTB. ODJIEMEHTHl METAUIbl U HEMETAIbl M HX
nonoxenue B [lepuomuueckoit cucreme. Kimaccudukarys 1 HOMEHKIIATypa CIIOKHBIX HEOPraHMYECKUX
COEIMHEHUI: OKCHJOB, THIPOKCHUIOB, KUCIOT W cojed. ['eHeTmyeckas CBA3b MEXIy Kiaccamu
HEOpPraHMYEeCKUX coeAMHEeHUN. nenTudurkanms HeopraHMuecKux BEIIeCTB U HOHOB.

Kommnekcusie coequnenusi. CocTaB KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTesb, JTUTaH IbI.
Koopaunanyonnoe uyncino. HomeHk/aTypa KOMIUIEKCHBIX COEAMHEHUH. 3HAaY€HUE KOMIUIEKCHBIX
coenrHeHun. [IoHATHE 0 KOOPAMHALIMOHHOM XUMUHU.

Hememannut

Boaopoa. Ilomyuenue, Qusumyeckne W XUMHUYECKHUE CBOWCTBA (pPEakiuu C MeTaUlaMu |
HEMeTaJllIaMH, BOCCTAaHOBJIEHUE OKCUIOB U cosiel). [ napupl. TOIIMBHBIE 3JIEMEHTBHI.

I'anorennl. O01mas xapakTepucTUKa 3JIeMeHTOB raBHOU noarpynmnsl VII rpynmnsl. dusnueckue
CBOMCTBA IPOCTHIX BEUIECTB. 3aKOHOMEPHOCTU MU3MEHEHHUSI OKUCIUTEIbHONM aKTUBHOCTH T'aJIOT€HOB B
COOTBETCTBUM C HX IOJIOKEHHEM B rnepuoandeckor tadmuie. [1opsmok BBHITECHEHHs TaJOTEHOB U3
pPacTBOPOB TaJlOTEHUIOB. XJIOp — TMOJYYEHHE B TMPOMBIIUICHHOCTH M Ja00paTOpPUH, PEaAKIHH C
METAJJIaMH M HEMETallaMu. B3auMoielicTBre XJiopa ¢ BOJOW M pacTBopaMHu 1ienoueii. Kucinopoaneie
coeMHEHUs XJjopa. [UHOXJNOpUTHI, XJOpaTbl M MEPXJOpaThl KaK THUIHMYHBIE OKHCIMUTEIH.
Ocob6ennoctu xumun (ropa, Opoma u Koxa. KauectBennast peakuus Ha Hoxa. ['ajoreHoBOAOpOIbI -
MOJYyYEHHE, KUCIOTHBIE U BOCCTAHOBHTEJBHBIE CBOWCTBA. XJIOPOBOJAOPOJ. ['ajmoreHoBOJOpOIHBIE
KHCJIOTBl U uX coiu. CojsiHasg KHUClIoTa U ee cond. KauecTBeHHbIE PEaKUMU Ha TalOT€HU]I-HOHBI.
[IpuMeHeHre rajloreHOB U X BaXKHEHIINX COEIUHEHUN.

DJIeMeHThbI NOATPYNNbI Kucaopoaa. O01mas XxapakTepUCTUKA JIEMEHTOB TJIaBHON MOATPYIIIbI
VI rpynnel. ®dusnyeckue CBOMCTBa MpOCThIX BemiecTB. O30H Kak auIOTPOIHAs MOJIU(PUKALMS
kucaopona. [lonydenue o3ona. Ozonamopwi. O30H Kak okucautenb. [lo3uTnBHAs U HEraTUBHAS POJIb
030Ha B OKpYy»Xkatouiei cpene. CpaBHEHHE CBOMCTB 030Ha U KHcIIopoaa. Boga v nepokcua Bogopo/ia Kak
BO- JIOPOJIHBIE COEAMHEHUS KUCIOPO/Ia — CPaBHEHHE CBOMCTB. lIepokcn1 BOTOPOIa KaKk OKACIUTEND U
BoccraHoBuTenb. llepokcuasl meramnoB. Cepa. Amnmorponusi cepbl. ®Pu3nueckue U XUMHYECKHE
CBOICTBa cepbl (B3aUMOJIEHCTBUE C METalJlaMH, KHCIOPOAOM, BOJOPOJIOM, pacTBOpamH IIENoYei,
KHCJIOTaMU-OKHCIUTEIIMH). B3anmosielicTBre cephl ¢ Cynb(puToM HaTpusi c 00pa3oBaHUEM THOCYIIb(aTa
HaTpusi. CepoBOOpOA — TMOJIyueHHE, KUCIOTHbIE W BOCCTaHOBUTENbHBbIE cBoMcTBA. Cynbduasi
CepHUCTBIN ra3 Kak KUCIOTHBINA OKcHJ. OKUCIUTENbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA CEPHUCTOTO
rasa. [loimydeHue cepHUCTOro raza B IpOMBIIIIICHHOCTH U JabopaTopuu. CepHUCTAas KMCIOTA U €€ COJIH.
Cepnplii anruapua. CepHast kuc- jota. CBoiicTBa KOHIIEHTPUPOBAHHOW U pa30aBIEHHON CEpHOI
KUCHOTHL. [[elicTBME KOHUEHTPUPOBAHHOM CEPHOM KHCIOTHI Ha caxap, METaulbl, HEeMETaJlIbl,
cynbuasl. Tepmuueckas ycToMunBOCTh Cynb(haToB. KauecTBeHHas! peakiys Ha CEpHYIO KHCIIOTY U ee
COJIH.

DJieMeHThl NOArpynnsl a3zora. OOmias XapakTepHCTHUKa SJIEMEHTOB IJIABHOW MOArpymImsl V
rpynnbl. @U3n4YeCcKUe CBONCTBA IPOCTHIX BEIIECTB.

A3ot u ero coennHeHus1. CTpoeHre MOJIEKYIIbI a30Ta. Pu3nuecKnue 1 XMMUYECKUE CBOMCTBA a30Ta.
[Tonydyenue a3ora B NPOMBILIUIEHHOCTH M Jaboparopuu. Hutpuapl. AMMuUaK — ero ImoiyuyeHHe,
duznyeckue u xumMuueckue cpoiictBa. OCHOBHbBIE CBOIMCTBA BOJHBIX PACTBOPOB aMMHUaKa. AMMHAaK Kak
BoccTtaHoBUTENb. Conu ammoHus. [loBeneHume coneil amMMOHMS Ipu HarpeBaHuu. KaudecTBeHHas
peakiusi Ha MOH aMMoHus. [Ipumenenue ammuaka. OKcubl a30Ta, UX MOy4yeHHe U cBoiicTBa. OKcuy
asora (l). Oxucnenune oxcuma asora (1) kucmopogom. [Iumepusanus okcuaa aszora (V). Asorucras



KUCJIOTa U €€ coJd. HUTPUTBI Kak OKUCIUTENTH U BOCCTAHOBUTENU. A30THAsI KUCIOTa — (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA, MO- Jy4deHHE. A30THAs KHUCIOTa KaK OKHUCIUTENb (OTHOLIEHHWE a30T- HOM
KHUCJIOTHI K METaJljlaM M HeMeTasulaM). 3aBUCHMOCTb IPOAYKTa BOCCTAHOBJIEHUSI a30THOW KUCIIOTHI OT
AKTUBHOCTH METaJlyla ¥ KOHIEHTpAaUuu KUCIOThl. HUTpaTel, NX (u3nveckue U XUMHYECKUE CBOMCTBA
(OKUCIUTENBbHBIC CBOMCTBA U TEPMHUUECKAs] YCTOMYUBOCTH ), IPUMEHEHHE.

docdop u ero coenunenus. Amnorponus pochopa. Puznyeckue cBoricTBa pochopa. XuMuueckue
cBoiictBa Qochopa (peakuu ¢ KHUCIOPOJIOM, TajJoreHaMH, METaUIaMH, CIOKHBIMH BELIECTBaMU-
OKUCTUTENAMU, 11esodamu). [lomydenue u npumenenue docpopa. Gochun. Dochunpl. DocdopHbrit
aurunpua. OprodocdopHas u metapochopHast Kucio- Thl U uX conu. KadecTBeHHas peakuus Ha
optodocdarel. Paznoxxenue oprodochopHoit kucnotsl. [Ipumenenne pochopHOil KUCTOTHI U €€ CoJeH.
Buonorudeckas pois pocdaros.

IMoarpynmna yriaepoaa. O0mas xapakTepUCTHKA JIEMEHTOB TJIABHOM MOATPYIIIEI [V rpymisL.

VYraepon. Amnotpornus yriaepoga. CpaBHEHHE CTPOSHHMS M CBOWCTB TpaduTa M anMasa.
OysuiepeH Kak HOBasi MOJIEKyJsipHas gopma yriepoja. YTroyib: XUMUYECKUE CBOICTBA, MOIyYECHHE U
npumenenue yras. KapOunbl. [maponu3 kapOupa kampiuss W kapOuaa amomubusa. KapOumbl
MEPEXO0/IHBIX METAJUIOB (3KeJe3a, XpoMma U JIp.) KaK CBEpXIIpouHble MaTepualbl. CHHTE3-Ta3 Kak OCHOBA
COBPEMEHHOM NPOMBIINIIIEHHOCTH. OKCHIbl yriaepoaa. YTrojb W YrapHblii ra3 Kak BOCCTaHOBHTENH.
Peaknust yrapuoro rasa c pacruiaBamu mienodeit. Cunres popmuaroB. O6pa3zoBaHue yrapHOTO Trasa MnpH
HEINOJIHOM cropaHuu yris. buosnornueckoe paelictBue yrapHoro rasza. llomydenue u npumeHeHHE
YrapHOTO Ta3a. YTJIEKUCIBIN Ta3: MOoJyuyeHrue, XUMUUECKHE CBOMCTBA (B3aUMOJEHCTBUE YTIIIEKUCIOTO
raza ¢ BOJIOHM, IlEJIOYaMH, MarHueM, IEPOKCHJaMU METAJIOB). YTOJjbHAas KHUCIOTa U €€ COJIU.
Kap6onats! 1 ruipokapOOHaTHI: UX TOBEIeHUE MTPU HarpeBaHuu. KauecTBeHHas peakiys Ha KapOoHAT-
HOH.

Kpemunuii. dusnyeckne M XUMHUYECKHE CBOMCTBa KpeMHMs. Peakiuu c yriiem, KHUCIOPOAOM,
XJIOpDOM, MarHheM, pacTBOpaMH IIesnouei, cepoBogopojgoM. CuiaH- BOJOPOJHOE COEAMHEHHE
kpemHus. Cumuuuasl. Ilonydenue um npumenenue kpemuus. Oxcun kpemuus (IV), ero crpoenwue,
¢u3nveckne ¥ XMMUYECKHE CBOWCTBA, 3HAUEHUE B NIPUPOJE U NMpuMeHeHne. KpeMHueBble KHCIOTH U
ux conu. ['maponus cunukaroB. CUIMKaTHbIE MUHEPAIbl — OCHOBA 3¢MHOU KOPBI. ATTIOMOCHIIUKATBHI.

Baaropoanbie (MHepTHbIe) rasbl. OOmas XapakTepUCTHKA 3J€MEHTOB IUVIABHOM MOATPYIIIbI
VI rpynnel. Oco6eHHOCTH XMMUYECKUX CBOMCTB. [IpuMeHeHue 6:1aropoiHbIX ra3oB.

Jemoncrpanuu. 1. I'openue Bomopoma. 2. Ilomydyenume xusiopa (omeIT B mpoOupke). 3.
OxucnuTenbHble CBOWCTBA pacTBOpa TUNOXJIopuTa HaTpHs. 4. OnbITh ¢ OpoMHOM BoJI0M. 5. [1naBneHue
cepsl. 6. 'openue cepsl B kucinopoje. 7. B3aumoneiictue xxene- 3a ¢ cepoid. 8. 'opeHue cepoBogopoa.
9. Ocaxnaenue cynbpuaos. 10. CpoiicTBa cepHuctoro raza. 11. JleficTBre KOHLIEHTPUPOBAHHON CEpHOM
KHCJIOTH Ha MeJb U caxapo3y. 12. PactBopenune ammuaka B Boje. 13. OCHOBHBIE CBOIMCTBA pacTBOpa
amvuaka. 14. Karanutudeckoe oxucieHue ammuaka. 15. Tlomydenme oxcuma azora (II) m ero
OKHCIIeHWE Ha Bo3ayxe. 16. JleiicTBre a30THOM KMCI0TH HAa Menb. 17. 'openue hocdopa B kucio- pose.
18. TlpeBpamenue kpacHoro ¢ochopa B Oenblii U ero ceedyeHue B TemMHoTe. 19. B3ammoneiictBue
dochopuoro anruapuaa ¢ Bojxoi. 20. O6pasisl rpaduTa, anMasa, kpemHus. 21. 'opeHue yrapHoro rasa.
22. TymieHue TIaMeHH YTIIEKUCIBIM Ta30M.

23. Paznoxenue Mmpamopa.

JlaGopatopubie onbIThl. 1. [lomyueHuwe xyopa W wu3ydeHue ero cBoicTB. 2. CBoiicTBa
XJIopcoaiepkanmx otoemmBarenei. 3. CBoiicTBa OpoMa, ioaa u ux coiieid. 4. Mi3ydueHne CBONCTB CepHOI
KHC- JIOTBI M €€ coJiei. 5. MI3yueHue cBOHCTB BOTHOTO pacTBOpa amMmmuaka. 6. CBoicTBa cojieii aMMOHUS. 7.
KauectBennas peakius Ha kapOoHaT-uoH. 8. McnibITaHue pacTBOpa CHIIMKATa HATPHUS HHIUKATOPOM. 9.
O3zHakomMyieHHe ¢ 00pa3laMu MPUPOTHBIX CUITMKATOB.



Memannwi

O0mmii  0030p JiaeMeHTOB- MeTajioB. (CBOMCTBA  MPOCTBIX  BELIECTB-METAUIOB.
DJIEKTPOXUMUYECKUN Psii HANPSHKEHUW METauioB. MeTauiMueckue KPUCTALTUYECKUE PEIICTKH.
CmaBbl. XapakTepucTUKa Haubosee U3BECTHRIX CIIaBoB. [10- myueHue u MpUMEHEHHEMETAIIIOB.

lenounbie MeTawabl. OO0mas XapakTepUCTHKA AJIEMEHTOB TJIAaBHOW mMoArpynmsl | rpymmbr.
CBoiicTBa 1I€JI0YHBIX METAJUIOB. Pacnio3HaBaHrWe KaTUOHOB JIUTHS, HATpUs U Kanus. Hatpuil u kanuii -
MIPEACTABUTENN WICJIOYHBIX METAJUIOB. XapaKTepHble peakuuu HaTpus u Kanus. Ilonmyduenue
HIeJI0YHBIX MeTayuioB. OKcHIbl U nepokcuabl Hatpusa U kKanus. CoenuHeHus HaTpus U kanus. Conu
HATpHs, Kajlusg, UX 3HA4YCHHE B MPUPOJE U KU3HU yenoBeka. Colla M €IKUN HATp — Ba)KHEWIIUE
COCIMHEHUS HATPUS.

Bepuiimii, Maruuii, 1ejso4Ho3eMelIbHbIe MeTaLIbl. OOmas XapakTEpUCTUKA SJIEMEHTOB
rnaBHoM moarpymmel || rpynmel. Bepummii, Maraui, menoYHO3eMenbHbIe METAIBl. AM(OTEPHOCTH
OKcuaa U ruapokcuaa oepuwmtus. OKpacka TUIAMEHU COJSIMU IIETOYHO3EMENbHBIX METaUIOB. Maramii
U KaJbIIMiA, UX OOIasi XapaKTepUCTHKA Ha OCHOBE MOJ0keHus B [leproauueckoil cuctemMe 3J€MEHTOB
. . MenneneeBa u ctpoenus aToMoB. [lonyuenue, puznyeckue 1 XuMUYeCKre CBOMCTBA, PUMEHEHUE
MarHusi, Kaiablus U uX coenuHeHuil. Coau MarHusi W KaiblUs, UX 3HAYEHHE B IMPUPOJE U KU3HU
yenoBeKa. JKecTKOCTh BOJIbI M CIIOCOOBI ee yeTpaHeHHs. ATIoMUHMI. PacnpocTpaHeHHOCTh B IpUpOJIE,
¢u3nYecKue U XMMHUYECKHE CBOMCTBA (OTHOIIEHHWE K KHUCIOPOJY, TaJloreéHaM, pacTBOpaM KHUCIOT U
menoverd, amomorepmus). [IpomsBoactBo amromunus. [IpumeneHue amoMuHus. AMGPOTEPHOCTDH
okcuaa U rupokcuaa amoMunus. Conu anmomunust. IloaHoe pasnoxeHue Bo1oil coyiel alfOMUHUS CO
c1abbIMU JIBYyXOCHOBHBIMHM KHUCIIOTaMHU. AJIFOMUHATBI B TBEPJIOM BHUIE U B pacTBope. KomruiekcHbie
COEIMHEHUS aJTFOMUHMSL.

Meranapl mobounbix moarpymm. OOmias XapakTepucThka mnepexonHbix meramioB [—VIII
rpynn. OCOOEHHOCTH CTPOEHHSI aTOMOB MEPEXOAHBIX MeTamoB. O0mue Gpu3nyecKkne U XMMHYECKHe
cBolicTBa. [IpuMeHeHne MeTamios.

Xpom. Pusznyeckue CBOMCTBAa XpoMa. XMMHUYECKHE CBOMCTBA XpoMa (OTHOILLIEHHE K BOASHOMY
napy, KHUCJIOPOy, XJIOpY, pacTBopam kucior). [lonyduenue u npumenenne xpoma. CoOeTMHEHHS] XpoMa.
N3MeHeHne OKHUCIHUTEIIbHO-BOCCTAHOBUTENBHBIX M KUCIOTHO-OCHOBHBIX CBOWMCTB OKCHIOB U
TUAPOKCHIOB XpOMa C POCTOM CTEMEHU OKHUCICHHS. AMQOTEpHBIE CBOWCTBA OKCHIA M THAPOKCH]IA
xpoma (III). Oxwucnenue coneir xpoma (III) B xpomarbl. BzanMHble nepexojpl XpOMaToB U
JUXPOMATOB. XPOMATHI U IUXPOMAThl KaK OKUCIUTENIH

Mapranen. ®usnueckue cBoWCcTBa MapraHija. XMMUYeCKHUE CBOMCTBA MapraHiia (OTHOIIEHUE K
KHCIIOPOJY, XJIOpY, pacTBopaM kucioT). [lonydenue u npumenenue mapranma. Oxcua mapranna (IV)
KaK OKMCJIUTENb U Katanu3zatop. [lepMaHranaTt kanusi Kak OKHCIUTENb

Kene3o. Haxoxnenue B npupoje. 3HAUEHUE 3Kelie3a JJIsl OpraHu3Ma uyesioBeka. Pusnyeckue
CBOICTBa kene3a. XMMUYECKUE CBOMCTBA Xkese3a (B3auMOJAEWCTBHUE C KHUCIOPOJOM, XJIOPOM, CEpoil,
yriieM, BOJOW, KHCIOTaMH, pacTBopamu cosiei). CraBbl Jkene3za ¢ yriaepogaom. [lomydenue u
npuMeHeHnue xene- 3a. CoenuHeHus xene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX W OKHCIWTEIBHO-
BOCCTaHOBHUTENBHBIX CBOMCTB ruapokcua xenesa (1) u ruapokcuna xenesa (I1I). Conu xenesa (I1) u
xKee- 3a (III). Metoasr mepeBona coneit xkene3a (II) B comu xenesza (III) u obparno. [TomHoe
pazioxenue Bojoii coneit xxenesa (III) co cmabpiMu ABYXOCHOBHBIMH KHCIOTaMU. OKHUCIUTEIbHBIC
cBoiicTBa coenuHeHuit skene3a (I11) B peaknusx ¢ BOCCTAaHOBUTENSIMU (MOAUIOM, CEPOBOJIOPOJIOM U
Mmenpto). Lnanuansle xommiekchbl skene3a. KauectBenHble peakuuu Ha uoHbl skenesa (II) u (III).
Deppumpwl, ux noxyyerue u npuUMeHeHue.

Menb. Haxoxnaenue B nmpupoae. bruonorundeckas posb. drsndeckue U XUMHUYECKHE CBOMCTBA
(B3auMoOJIeHiCTBUE C KHUCIOPO- JOM, XJIOPOM, CEpOM, KUCIOTAaMHU-OKHCIUTENSIMHU, XJIOPHUIIOM Kele3a



(III)). IMomyuenune u npumenenue meau. Oxcun u ruapokcun meau (II). Comm memm (II). Memnnbrit
kynopoc. Ammuakatel meau (1) u meau (11). [Tonyuenue okcunaa menu () BoccTaHOBIIEHHEM THAPOKCHIA
menu (1) rroko3oii. [Moxydenue xaopuaa u noauaa meu (1).

Cepedpo. Dusnueckue U XMMHYECKHE CBOMCTBa (B3aMMOJIEUCTBUE C CEPOBOJOPOJOM B
MPHUCYTCTBUH KUCJIOPOJa, KUCIOTa- MU-OKUCIUTEIsIME). OcaXaeHne OKcHaa cepedpa mpu JeHCTBUH
HIeJIOUM Ha COJM cepedpa. AMMHaKaThl cepeOpa Kak okucinuTe- au. KauecTBeHHas peakius Ha MOHBI
cepebpa. [Ipumenenue cepedpa.

30510T0. PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aMMOCHUCTBHE C XJIOPOM, «IIAPCKOU BOJIKOM).
3onoToxiopoBogoponHas kuciota. Iumapokcun 3osota (III). Kommekcer 30mota.  CriocoObl
BBIICJICHHSI 30JI0TA U3 30JI0TOHOCHOM mopobl. [Ipumenenue3onora.

Hunk. Ousznueckue U XMMUYECKHE CBOMCTBA (B3aMMOJCHCTBUE C TajJOT€HAMH, KHUCIOPOAOM,
Cepoii, BOAOH, pacTBOpaMH KUCIOT U mienoueii). [lomyuenne u npumMeHeHne nuHka. AMQOTEpPHOCTh
OKCHJa U THAPOKCUIA MHKA. BakHenmme conm nuHKa.

Hdemoncrpanun. 1. Komnekius meramioB. 2. Komnekinus munepanoB u pya. 3. Kommexius
«Kenezo u ero cmiaBe». 4. OkpalluBaHUE IUIAMEHU COJIAMH IIEIOYHBIX U IIETOYHO3EMENbHBIX
MeTalsioB. 5. B3aumoneiictBue HaTpus ¢ Bojoil. 6. BaumopeiictBue kanpius ¢ Bogoi. 7. Komnekuus
«AmomuHuity. 8. [InaBnenne amomunus. 9. BzanmoeiicTBre amOMUHUS CO IIEN0YbIO.

10. Amromorepmusi. 11. B3anmopaelcTBIEe XpoMa C COJISTHOM KHCTIOTOM 0e3 jmocTyma Bo3ayxa. 12.
Ocaxpaenue ruapokcuaa xpoma (III) m okucinenne ero mepokcumom Bomopona. 13. Paznmoxkenue
nuxpoMara ammoHus. 14. Paznoxenue mepokcuiia BOAOPOJA IMOJ JACUCTBHEM JUOKCHIA MapraHIiia.
15. Ocaxnenue rugpokcuaa xenesa (I1) u okucnenue ero Ha Bo3ayxe. 16. Beienenue cepebpa us3 ero
coJieil JefiCTBUEM MEIH.

JlabopaTopuble onbIThl. 1. OkpalnBaHue TUIAMEHU COCAMHEHUSMHU IEJIOYHBIX METaJIOB. 2.
O3HakOMJIEHHE C MHHEpaTaMH W  BaXKHEUIIMMH  COCJUHEHHMSIMH  IIEJIOYHBIX  METaioB. 3.
CBolicTBa coelIMHEHUH MIeNOYHbIX MeTamnoB. 4. Okpacka IJIaMEHU COJSIMU IIETOYHO3EMENbHBIX
MeTaiuioB. 14. CBolicTBa Maruus U ero coeanueHnii. 15. CpoiicTBa coequHeHni Kaabuust. 16. JKecTkocThb
BoAbl. 17. CBoiicTBa amtomuuus. 18. CBoiicTBa coenuuennit amroMuuns. 19. CBoiicTBa 010Ba, CBUHIIA
u ux coequHeHuit. 20. CroiicTBa coenmuuenuit xpoma. 21. CBoCTBa Maprasia 1 ero COeAMHCHUN. 22.
N3yuenne MUHEPAIIOB JKee3a.

23. CoiictBa xene3a. 24. CoiicTBa MenH, €€ CIIIaBOB U coenquuennii. 25. CBoiicTBa IIMHKA U €T0
COEIMHECHUM.

OCHOBBI OPraHM4YecKO XUMHHU
OcHosHble nOHAMUA OP2AHUYECKOU XUMUU

[losiBneHne W pa3sBUTHE OPraHMYECKOW XMMHUHM Kak Hayku. IIpenmer m 3agaum opraHMYecKou
XUMHHA. MecTo M 3Ha4eHUWEe OPraHWYeCKOW XHMHMHM B CHCTEME €CTECTBEHHBIX HayK. B3anmmocBs3b
HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.

OCOOEHHOCTH OpraHMYecKUX BemecTB. [IpHUMHBI MHOrO0Opa3usi OPraHMYECKHX BEILECTB.
Opranuyeckue BEIIECTBA B IPU- POAE. YTIEPOAHBINM CKEJIET OPraHU4EeCKOW MOJIEKYJbl, €r0 THUIIBL:
UKJINYecKHe, anukindeckue. KapOouukianueckue M rerepo- IMKIMYECKHe ckeneThl. KpaTHocTh
XUMHYECKON CBA3M (BUIbI CBSI3€il B MOJIEKyJaX OpPraHMYECKHWX BEUIECTB: OJIMHApHbIC, IBONHBIE,
TpoliHble). MI3MeHeHne sHeprun cBsizel MeX/1y aTOMaMu yTriiepo/ia MPH YBEITUYEHUN KPATHOCTHU CBS3H.
HacplleHHble M HEHACBIIIEHHBIE COEAMHEHUS.

OJNEeKTPOHHOE CTPOEHHME M XHMHYECKHE CBA3M aToMa yriepona. ['mOpuausanus aTOMHBIX



opOuTanel, ee TUIIBI ISl OPraHUYECKUX COCTUHEHHIA: Sp3, sz, sp. OOpazoBanue [J- u [J-cBsizeil B
MOJIEKYJIaX OPraHUYECKUX COeANHEHNH. [IpoCcTpaHCTBEHHOE CTPOEHUE OPraHNYECKUX COCTUHEHHMN.

XUMUYECKOE CTPOCHME KaK IOPSAOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUHA XUMUYECKOTO CTPOCHHSI OPrAHUYECKUX COCIMHEHUN A.
M. bytnepoBa. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO CTPOEHUs MoJieKysl. CTpyKTypHas
dopmymna. M3omepuss u wu3omepbl. CTpyKTypHas W MPOCTPAaHCTBEHHass u3zomepus. IM3omepus
yriepoaHoro ckenera. M3omepus mnosnoxkeHus. MexkiaccoBas U30oMepus. Buabl poCcTpaHCTBEHHOU
nzomepun. Onruueckas H30oMepusi. AcUMMETpUUYECKUd aroM yriepoaa. ONTUYecKue AaHTUIIONBI.
XupaabHOCTh. XHpalbHble M axupajlbHble MoOJeKyilbl. ['eomerpuueckas wu3omepus (Luc-,
TPAHCU30MEPHS).

PU3UKO-XUMUYECKHE METO/Abl HCCIEIOBAaHMUS CTPOEHMSI M PEAKLMOHHOW CIIOCOOHOCTH
opranndeckux coeauHeHuii. Cnekrpockomnus SIMP, wmacccnekTpomerpus, wuH)pakpacHas
CIIEKTPOCKOMUS.

DNEKTPOHHOE CTPOECHUE OPraHUYECKUX BeEIleCTB. B3anMmHOEe BiMsHHME aTOMOB U TPYIIT aTOMOB.
OnexTpoHHbIe 3P PexTsl. UHAYKTHBHBIN 1 Me3oMepHbIH 3¢ dekTol. [IpencraBnenne o pesoHaHce.

Knaccudpukanusa opranmueckux BeniecTB. OCHOBHBIE KJIACChl OPraHUYECKUX COEIUHEHHI.
[TpuaIMNBl K1accupUKAMK OpraHudeckux coeAuHeHwid. [loHsATHE O (QYHKIMOHAIBHOW TIpyIIe.
Knaccugukaius opraHMyeckux cOerHEeHUH 1o (GYHKIMOHAIBHBIM rpynnaM. ['omonorus. I'omomnoru.
I"'omonornyeckas pasHOCTb. | OMOIOrH4EeCKHE pSIbI.

Homenknarypa opraHuueckux BeliecTB. MexayHapoaHas (CHCTeMaTHuYecKas) HOMEHKJIATypa
OpPraHMYECKUX BEILECTB M MPUHLHUIBI 00pa30BaHUs Ha3BaHUN OpraHWYeCcKuX coeanHeHui. PannonanbHas
HOMEHKJIATypa.

Knaccudukanuss m ocobeHHOCTH opraHudeckux peakmumid. CrocoObl 3amuceil peaknuii B
opranuueckoil xumuu. Cxema U ypaBHeHue. Y ciioBus npoBeaeHus peakuuil. Knaccuduxamnus peakuuii
OpraHMYECKHUX BEILIECTB IO CTPYKTYPHOMY IpPHU3HAKY: 3aMeIlleHue, MPUCOEINHEHUE, OTUICIJICHUE.
Peakunonnsle neHTpsl. [lepBoHauanbHble MOHATUSA O THIIAX MU MEXAHW3MAaX OPraHWYECKUX PEaKLUil.
['omonuTHYeCKMH © TeTepOIMTUYECKMH pa3pblB KOBAJEHTHOM xXumuuyeckod cBsizu. CB0OOOIHO
paluKalibHbIl M MOHHBIA MexXaHu3Mbl peakuuu. IloHsATHE O CBOOOAHOM paaukaine, Hykieoduie,
anekTpoduiie, kapbokaTHoHe 1 kKapooaHnoHe. O003HaYeHNE NOHHBIX PEAKIMH B OPraHUYeCKOM XUMUH.
OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE ~ peakluMu B opraHuyeckodl  xumuu. Mnentudukanus
OpraHMYECKUX COeIUHEHUN. ['eHeTnueckast CBsI3b MEX1y KJIacCaMU OPTaHUYECKUX COETMHEHUH.

JdemoHcTpanuu. Mojenu opraHu4ecKux MOJIEKYJL.

Yenesooopoowt

AJIKaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl METAHA. Sps—FI/I6pI/IJII/ISaHI/I$I
opOuTasneii aToMoB yriiepojaa. ['omonorudeckuit psa u obmas Gopmyna ankaHoB. CucTteMaTH4ecKas
HOMEHKJIaTypa aJlkaHOB M paJuKaioB. l3omepus yriepogHoro ckenera ajikaHoB. [lowamue o
KoHgopmayusx. PU3nUecKUe CBONCTBA AIKaHOB. 3aKOHOMEPHOCTH M3MEHEHUS! (PU3MUECKUX CBOMCTB.
XVMMHYECKHE CBOWCTBA QJIKaHOB: TaJOTEHUPOBAHME, HUTPOBAHHUE, NETHIPUPOBAHHUE, TEPMHUECKOE
pasnokeHue (IUpoin3), TOPeHNE KaKk OJAMH M3 OCHOBHBIX MCTOYHMKOB TEIJIAa B IPOMBIIIIEHHOCTH U
OBITY, KaTaJIUTUYECKOE OKUCIIEHUE, KPEKMHI KakK CIIOCOOBI MOJYYEHHUs BaXHEWIIMX COCAMHEHUH B
OpraHMYECKOM CHUHTE3€, U30MEpHU3alusl KaK Criocod MOTydyeHHUs] BBICOKOCOPTHOrO OeH3nHa. MexaHu3m
peaxkuu cBOOOAHOPAIMKAILHOTO 3aMelleHus (Ha ImpuMepe XJIopupoBaHus MmeTaHa). CHHTETHYECKHe
CIOCOOBI MOJIyYeHHUs ajJKaHOB. MeTo/bl MOTy4YeHHsl aJIKaHOB U3 aJIKMIITAJIOTeHUI0B (peakuus Bropua),
NeKapOOKCHUIIMPOBAHUEM COJIe KapOOHOBBIX KHCIOT U 3JIEKTPOJIM30M PAaCTBOPOB CoOJiel KapOOHOBBIX



kucioT. Haxox1eHne alkaHOB B TPUPOJI€ U MPUMEHECHHE aJIKaHOB.

Huxnoankanepl. CrTpoeHue MONEKyn UUKIOANKaHOB. OOmas ¢opMyna ITUKIOATKAHOB.
Homenkiiarypa nmkinoankaHoB. M3oMepus LUKIOAIKaHOB: YIVIEPOJHOIO CKEJIETa, MEXKKIAcCOBas,
MPOCTPAHCTBEHHAs (IUC-TpaHC-u30Mepusi). HampspkeHHbIE | HeHamnpspDKeHHbIC MUKIIBL. Crienupuka
CBOMCTB LIMKJIOAJIKAHOB C MajblM Pa3MEPOM IUKJIA. XMMHUUYECKHUE CBOMCTBA IIMKIIONPOIAHA: TOPEHUE,
peaKIuy MPUCOCIUHEHUS (TUIPUPOBAHKE, MPUCOSTUHEHNUE TAJIOT€HOB, TaJIOTEHOBOOPOI0B, BOJIbI) U
IIUKJIOTEKCAaHa: TOPEHHE, PEaKIUH PATUKAIBHOTO 3aMelIeHUs (XJOpUpOBaHWE, HUTPOBAHHME).
[TonydyeHune nUKI0AIKAHOB U3 AJTKAHOB M JUTAJIOT€HAJIKAHOB.

AJIKeHbI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI STUJICHA. sz-FH6pHﬂH3auMﬂ
opbutaneit aromoB yriaepoaa. [J- u [J-Csa3u. ['omonornueckuit psig u oOuiast ¢popmysa aakeHOB.
Homenkinarypa ankeHoB. M3oMepusi aJIKeHOB: YITIEPOJHOIO CKEJeTa, IOJIOKEHUS KpPaTHOM CBSI3H,
MPOCTPAHCTBEHHAsl (T€OMETpUYECKass M30Mepus, WIW I[HC-TPAHC-U30MEpHsl), MEXKKIIacCoBasl.
Ou3nyecKkue CBOHCTBA AaTKEHOB. XWMHYCCKHUE CBONCTBA ainKeHOB. Peakmmm 31eKTpoHiIbHOTO
NPUCOSAMHCHUS KaK CII0CO0 TONydeHUs (PYHKIHMOHAIBHBIX TPOW3BOJHBIX  YIIIEBOJIOPOJIOB:
TUAPUPOBAHUE, TaJOTEHUPOBAHUE, THAPOTATIOTCHUPOBAHME, THUIpaTalus ajJKeHoB. MexaHusm
IEKTPOPMIBHOTO MPUCOCTUHEHUS K alkeHaM. [IpaBmiio MapKOBHHKOBA M €ro OOBSICHEHUE C TOYKH
3pEHHUs DIIEKTPOHHOM Teopuu. PagukansHoe nmpucoeuHeHrne 6poMOBOAOPO/Ia K ATKEHAM B IPUCYTCTBUH
nepekuceil. B3aumonelicTBue ajakeHOB ¢ OpoMOM M XJIOpOM B ra- 30BOHM ¢aze Mpu BBICOKOH
TeMIlepaType Wid Ha cBeTy. OKUCIEHUE aJKEHOB: TOPEHHUE, OKUCIEHUE KUCIOPOJOM B MPUCYTCTBUU
xnopunoB namtagus (II) u menu (II) (Bakep-mpoiecc), OKHCIIeHHE KUCIOPOJAOM B MPHUCYTCTBUHU
cepeOpa, OKHUCICHHE TOpPSYUM TOJIKHCICHHBIM pAacTBOPOM II€pPMaHraHaTa Kajus, OKHC- JIEHHE
nepMaHraHatoM kanus (peakuuss Barnepa), o3zonHupoBanue. KauecTBeHHbIE peaklMM Ha JBOIHYIO
cBsA3b. [IpombllsieHHBIE U JaOOpaTOpHbIE CIOCOOBI MOJMY4YeHHs aJkeHOB. IlomydeHue ankeHOB
JNETUJAPUPOBAHUEM  QJIKAHOB; pPEaKIMeW JIMMUHUPOBAHUS W3  CIOHUPTOB, TaJOT€HAJIKAHOB,
nuranoreHankaHoB. [IpaBumno 3aitniea. [Tonumepuzanus ankenoB. [lomumepusanus Ha Kataau3aTopax
Hurnepa—Harra. [lonudTHiieH Kak KpPYNMHOTOHHAXHBIM MPOAYKT XUMHUYECKOIO MPOU3BOACTBA.
[TpumeHeHue ankeHOB (ATHIICH UIIPOIUJICH).

Aaxaguenbl. Knaccudukanus ankaIleHOB MO B3aMMHOMY PACIIONIOXKEHHIO KPAaTHBIX CBSA3EH B
Monekysne. OCOOEHHOCTH IEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUS COMPSHKEHHBIX aJIKaJHEHOB.
O6mas ¢dopmyna ankanueHoB. HomeHkmarypa u u3omepusi ankagueHoB. Dusznueckue CBOMCTBA
aJKagueHoOB. XWUMHUYECKHE CBOWCTBA aJKaIWEHOB: pEAaKIUU TMPUCOCAUHEHUSI (TUIPUPOBAHUE,
raJIOTeHUPOBAHNUE), TOpeHus u noiauMepusammu. 1,2- u 1,4-IIpucoennnenue. [lomyueHne aakaaneHoOB.
Cunre3 OyraameHa w3 OyraHa u aTaHona. [lommmepuszanus. Kayuyku. Brimang C. B. JleGenera B
MOJTyYeHUE CHUHTETHYECKOro Kaydyka. Bynkanuzamms kaydykoB. Pesuna. MuorooOpasue BHIOB
CUHTETUYECKHUX KaydyKOB, UX CBOMCTBA U PUMEHEHHE.

AJIKMHBI.  DJEKTPOHHOE€ U  TMPOCTPAHCTBEHHOE  CTPOEHHWE  MOJIEKYJbl  alleTUJICHA.
sp-I'ubpunuzanus opoburaneii aToMoB yriepoaa. ['omonorudeckuii psi u obmiast hopMyia aaTKUHOB.
Homenknarypa ankuHoB. V30Mepusi aJIKMHOB: YTJIEPOJHOIO CKelleTa, MOJOXKEHUS KpaTHOW CBA3H,
MexxknaccoBasg. dDu3nueckre CBOMCTBA aIKWHOB. XHUMHYECKHME CBOMCTBA alIKWHOB. Peakimm
MIPUCOCIMHEHMS KaK CTIOCO0 MOMYYEHUs TIOJMMEPOB B JPYTHX MOJIE3HBIX MPOAYKTOB. [ mapupoBaHue.
Peakmuu mpucoenMHEHHs] TaJOT€HOB, TajJOT€HOBOAOPOJOB, BOJBI. Tpumepusaius W JAUMEpU3AIUs
anetrwieHa. Peakuun 3aMemieHusi. KucinoTHble CBOWCTBAa QJIKWHOB C KOHIEBOW TPOMHOM CBS3BIO.
Auerunenuibl. B3anmopeicTBre aleTuaeHu0B ¢ rajoreHaikanaMu. ['openue anerunena. OKucienue
IKUHOB pacTBOPOM TepMaHraHata kanus. [lomydeHnue aneTuiieHa TUPOIH30M MeTaHa M KapOuTHBIM
MeronoM. CHHTE3 alKWHOB AJIKUJIUPOBAaHUEM aleTwieHunoB. llpumenenue auneruneHa. ['openue



aleTHJIeHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsi CBAPKU M PE3KH METAILIOB.

Apenbl. Hctopusi otkpeiTusi Oenzona. [lonarue o6 apomatuunoctu. [IpaBmiio Xrokkens.
HebGenzonnnbie  apomarndeckue cucteMbl. COBpeMEHHBIC MPEIACTABICHHUS 00 JICKTPOHHOM H
NPOCTPAHCTBEHHOM CTpoeHuHM Oenzona. OOmast ¢opmyna apeHoB. M3oMmepus W HOMEHKIATypa
roMoJyioroB OeH3ona. M3omepusi Au3aMeNICHHBIX OCH30J0B Ha NpuMepe KcuionoB. Dusnueckue
cBoiicTBa OeH3o0ya. XHUMHUYECKHE CBOMcCTBa OeH3o0ya. Peaknum 3amerieHuss B OCH30JBbHOM SJIpe
(9nexTpouIbHOE 3aMellleHUE): TallOTeHUPOBAaHWE, HUTPOBAHUE, AJTKWIMPOBAHUE, AIMUIMPOBAHUE,
cynbpupoBaHue. MexaHU3M pEaKIMH SIIEKTPOPHILHOIO 3aMmelleHus. Peakiuu MpuCcOeqUHEHUs K
Oenzony (TUApUpOBaHME, TaJOTCHUpPOBaHHE (XJIOPHUPOBAHHME Ha CBeTy). Peakuus ropeHus.
Oco0eHHOCTH XMMHYECKHX CBOMCTB JIKMIIOEH30JI0B Ha IIPUMEPE TONyoJ1a. B3anMHoOe BIusSHUE aTOMOB
B MOJIeKyJie Toiyosa. [IpaBuia opueHTalMM 3aMeCTUTENIEN B peakLusaX 3aMelleHus. XJIOpUpOBaHUE
toiyona. OKuciaeHue alkuiIOEH30JI0B pPacTBOPOM IIepMaHraHara Kaius. ['ajmoreHupoBaHue
NKWIOEH30JI0B B O0KOBYIO 11enib. HurpoBanue HutpoOen3ona. [lonydenune GeH3071a U €r0 TOMOJIOTOB.
[TpumeHeHne roMoJIOroB OeH30171a.

I'eneTruyeckasi cBfI3b MeAYy Pa3IHYHBIMM KJaccaMH YIjieBoa0poaoB. KauecTBeHHBIE
peaKkuu Ha HellpeieIbHbIE YIIIEBOJOPOIBI.

I'anorenonpou3BoaHble YIrJeBOAOPOAOB. Peakiuu 3amelleHus TajoreHa Ha THUIPOKCHUI,
HUTPOIpYIIly, HaHOrpynmy,. [leficTBMe Ha raJoreHnpou3BOJHbIE BOJHOTO U CIMPTOBOIO pacTBOpa
menoyn. CpaBHEHHE PEAaKIIMOHHON CIIOCOOHOCTH ajKWiI-, BHHWI-, (CHWI- U OCH3WITalIOTeHHIOB.
B3aumopeiicTBue IMrajJoreHajlkaHoOB C MarHueM M LMHKOM. [loHSTHE O MeTajuIoOpraHuYecKux
coeuHeHusAX. Vcnonb30BaHue TajioreHoNnpon3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

Jdemoncrpanun. 1. CocraBneHue Mozeneil MoOJeKyl ankaHoB. 2. bpomupoBanue rekcana Ha
cBetry. 3. ['openue meraHa, sTuieHa, aneruieHa. 4. OTHoOIIEHUWE MeTaHa, TUJICHA, alleTHIIEHA U
OeH30/1a K pacTBOpaM IepMaHraHara Kaiaus v OpomHoW Boae. 5. IlomydeHue sTHieHa peakuuei
Jeruapatanuu dTaHona. 6. IlomydeHue amermineHa TMIpoin3oM KapOuaa kaneius. /. OxucieHue
TOJIyOJia pacTBOPOM IiepMaHraHara kanus. 8. [lonydenue cruposna 1enoanMepu3anueil moJucTupona u
UCIBITaHUE €T0 OTHOILIEHUS K PaCTBOPY NIEPMaHraHaTa KaJus.

Kucnopoocooeporcawjue opzanuueckue coeOuneHus

Cnuprsl. Knaccudukaius, HOMEHKJIATypa U U30MepHsl ciupToB. ['oMmonornyeckuii psa u odmas
dopMyna mpeaeNbHbIX OJAHOATOMHBIX CHHUPTOB. DHU3MYECKHE CBOMCTBA NpPEAENbHBIX OJHOATOMHBIX
cnupToB. BomoponHas cBsA3b MEXIy MOJIEKYJIaMHU U €€ BIMSHME Ha (PU3MUYECKUEe CBOWCTBA CIHMPTOB.
XUMHUECKHE CBOICTBAa CHHMPTOB: KUCIOTHBIE CBOMCTBA (B3aMMOJEHCTBHE C HAaTpUEM Kak CIOco0
YCTAQHOBJICHHSI HAJTMYUS THAPOKCOTPYIIBI); PEAKIIMU 3aMELIeHUs] THAPOKCUIBHOMN IPYIIIbI Ha TalloreH
KaK CIoco0 IMOJIydyeHHs] PacTBOPUTENEH; MEXMOJIEKYJIIpHAs M BHYTPUMOJIEKYJIIpHAs JeruapaTalus;
o0Opa3oBaHHe CIOXHBIX 3(UPOB C HEOPraHWYECKUMH U OPraHMYECKUMHU KHUCIOTaMH; TOpPEHUE;
okucienue okcuaoM mMeau (I1), moIKUCIIEHHBIM PacTBOPOM MEpMaHraHaTa Kajus, XpPOMOBOH CMEChIO;
peakuu YyrieBoAOPOAHOIO paaukana. AJIKOroisTel. ['MIponu3, alkuimpoBaHue (CHHTE3 MPOCTHIX
a¢upoB 1o Bunmbsmcony). IlpompinuieHHBIM cuHTE3 MeTaHoja. [lomydeHuwe »TaHONA: peaKIus
OpO’KeHMsI TJIIOKO3bI, THApaTaius >TuieHa. [IpumeHeHue MeTtaHona u 3TaHosa. PU3HMOJIOTHUECKOE
JENCTBUE METaHOJa M 3TAaHOJIa HAa OPraHMU3M 4YelIoB€Ka. MHOTrOaTOMHBIE CIHUPTHI. DTHIECHIVIUKOIb U
[JIMIEPUH KaK MPeJICTABUTENN MPEJeIbHBIX MHOTOAaTOMHBIX CIHPTOB, UX (pU3HUecKHe M XMMHYECKHE
cBoiicTBa. KauecTBeHHas peakliis Ha MHOIOATOMHBIE CIIUPTHI U €€ MPUMEHEHHUE IJI1 paclo3HaBaHM
[JIMIEPUHA B COCTaBe KOCMETHYECKHX cpeAcTB. CUHTE3 JUOKCaHa U3  JTUJIEHIJIMKOJA. TOKCMYHOCTh
sTHIIeHT KOs, [IpakTHiyeckoe npUMeHeHne STUIICHTIIUKOIIS UTTTUIEPUHA.



IIpocthie 3¢upbl Kak HU30MEpPHl MPENEIbHBIX OJHOATOMHBIX CHHUpTOB. CpaBHEHHE HX
¢u3MUeCKUX W XHMHYECKHUX CBOICTB €O cnupTamu. Peakius pacuiermieHus MPOCTHIX 3(PUpPOB
HOJ0BOJOPOAOM.

®enoabl. CTpoeHue, uM30MepHUs M HOMEHKIATypa (eHoloB. B3zaumHOe BIHMSHHME aTOMOB B
MoJekyie (eHona. Ou3nuecKkue U XUMUYECKUE CBOWCTBA (peHosia M Kpe3osoB. KucinoTHeie cBoOiicTBa
(eHOJI0B B CPaBHEHUHU CO CIIMPTAMU: PEAKLIMU C HATpUEM, THAPOKCHIOM HaTpus. Peakuuu 3amerieHus
B OCH30JIbHOM KOJbIle (TajoreHupoBaHue (OpoMupoBaHue), HUTpoBaHHe). OKucieHHE (EHOJOB.
KayectBennsle peakuuu Ha (peHo. [Tomyuenue dpenona. [lpumenenue penona.

KapOonuibHble coequHeHHs. AJIBIETHIbl U KETOHBL. JJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOeHHE KapOOHMIBHOM TPYIIIBI, €€ MOJIIPHOCTh U NOJspu3yeMocTb. Kiaccudukanus anbaeruioB u
KeTOHOB. CTpoeHHe NpEeJeNIbHbIX albJETUI0B. ['OMOJIOrMYECKUi psJ, HOMEHKIJIATypa, U30MEpHUs
npelenbHbIX anpAerugoB. CTpoeHue MoJIeKyJsbl aneroHa. ['oMosiornueckuid psii, HOMEHKJIATypa U
uzomepusi ketoHoB. OOmast ¢opmyna mpeenbHbIX aNbJIETUI0B M KeTOHOB. DHU3MUYECKHE CBOWMCTBA
dopmanbaeruia, aneTanbAeruia, alneToHa. XHMHYECKUE CBOMCTBA MPENENbHBIX ajbJErHJI0B U
KETOHOB. Peakuuu mnpucoequHEeHHs BOJbI, CIHUPTOB, IIMAHOBOAOPOAA M THAPOCYIb(GUTA HATPHS.
CpaBHEHUE PEaKLIMOHHOM CIIOCOOHOCTH albJIETU/IOB U KETOHOB B PEAKIMIX NpUCOeIUHEHUs. Peakuun
3aMEUIEHUs] aTOMOB BOJOpPOJA IIpU YTJIEPOJHOM aroMe Ha rainoreH. Ilonmmepusanus
dbopmanpaernaa u anetanpaeruna. OKucieHne KapOOHMWIBHBIX coequHeHnH. OCOOEHHOCTH peakun
OKHCJIeHHU aueToHa. CpaBHEHUE OKUCIIEHUS albAETUAO0B U KeTOHOB. [ mapuposanue. BoccranoBienue
KapOOHMJIBHBIX CO- €MHEHUI B ClIUPTHI. KauecTBeHHbIE peakIiy Ha AIbICTUAHYIO TPYNIy (peakius
«cepebpsHOrO  3epkaiay, B3ammojaeicTBue ¢ ruapokcuaom Mmeaw  (II)).  OcobGennoctn
dopmanbaeruna. [lo- myyeHue npeaenbHbIX albIETHI0B: OKUCIEHUE CIUPTOB, THApATaLlUs alleTUIIeHa
(peakuust KydepoBa), OKUCIIEHHEM ITHIICHA KUCIOPOAOM B npucyTcTBru xiopuaa nawiaaus (11).
[TomyueHue aneToHa OKHUCIEHUEM IPOIaHOjda-2 U Pa3IoKEHHEM KalbI[MeBOM MM OapueBOW coiu
YKCYCHOM KHCJIOTBIL. TOKCUYHOCTD aJIbJIern10B. BaxkHeine npeacTaBUTeNy ajlbIeruI0B U KETOHOB:
dbopmanbaeru, yKCyCHBIN anbIeru, alleTOH U UX IPaKTHYECKOE UCIIOIb30BaHHE.

KapGonoBble kuciaorbl. CTpoeHHE TMpEAETbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
Knaccudukanus, wu3oMepuss ©W  HOMEHKJIATypa KapOOHOBBIX  KHCJIOT. OJEKTPOHHOE |
IIPOCTPAHCTBEHHOE CTPOEHHE KapOOKCWIBbHOM rpynmbl. ['oMosormueckuil psia 1 obmas ¢opmyna
IpeleNbHbBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KUCJHOT. Du3Nyeckue CBOMCTBA  MpEAENbHBIX
OJTHOOCHOBHBIX ~KapOOHOBBIX KHCJIOT Ha TIpUMepe MYpaBbUHOM, YKCYCHOH, MpPONHOHOBOM,
NaJIbBMUTHHOBOW M CTEapMHOBOM KHCIOT. BonoponaHble cBA3M, acconuanusi KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBONCTBA MpeAETIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KucioTHble cBoiicTBa
(M3MEHEHUe OKpPAacCKH HHAMKATOPOB, PEaKIUH C aKTHUBHBIMH MeETaJUIaMH, OCHOBHBIMU OKCHJAMH,
OCHOBaHUSIMHU, coyiiMH). M3MeHeHue cuiibl KapOOHOBBIX KHUCJIOT TP BBEIEHUM JOHOPHBIX U
aKLENITOPHBIX 3amecTutesneil. BzaumopeilicTBue KapOOHOBBIX KHCIOT CO CHOHUpPTaMH (peakius
sTepuduKalmm), 00OpaTUMOCTh peakiuu. ['amoreHupoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO IIEIIb.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB MypaBbUHOM KUCIOTHL [loimydeHue npenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKUCIIEHUE allbJECTH/I0B, OKUCIEHUE TIEPBUYHBIX CIIUPTOB, OKUCIIEHUE aJIKAaHOB U
QJIKEHOB, TMIPOJIN30M T€MUHAJIBHBIX TPUTalnoreHua0B. [lonyuenne MypaBbUHONW U YKCYCHOW KHUCJIOT B
IPOMBINUIEHHOCTH. [I[puMeHeHre MypaBbUHOM M YKCYCHOM KUCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI: OOIIUE CITOCOOBI MONyYeHHsI, 0COOEHHOCTH XUMHYECKUX
cBoiicts. ll{aBeneBas u MaTOHOBas KUCIOTA KaK MPEICTAaBUTENH TUKAPOOHOBBIX KUCIIOT.

HenpenenbHble 1 apoMaTHuecKUe KHUCIOThI: 0COOEHHOCTH UX CTPOEHHS U cBOUCTB. [IpuMeHenune
OCH30MHON KHUCIOTBI. ApoMaThdeckue IuKapOOHOBBIE KHCIOTHI ((TaneBas, wu3odTaneBas u
TepeTasieBass KucioTbl). IloHATHE O TIUAPOKCHKAPOOHOBBIX KUCIOTAX M HUX MPEICTaBUTEIAX



MOJIOYHOM, JIMMOHHOM, sIOJJOYHOW W BHHHOM KHCJIOTax. BpICHmMe mnpenenbHbie W HENpeAcIIbHBIC
KapOOHOBBIE KUCIIOTHI. 3HaYECHUE U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

@OyHKIHMOHAJIBHBIE IPOU3BOIHbIE KAPOOHOBBIX KHCJIOT.

XJAOpaHTHAPHUIBI W AHTUAPUABI KapOOHOBBIX KHCIOT: MOJydeHHe, ruapoius. [lomyueHue
CJIO’KHBIX 3(pHPOB C UCHOIH30BAHUEM XJIOPAHTUIPUIIOB U AHTHJIPHUJIOB KHCIIOT.

Crnoxusie 3¢upsl. CTpoeHHe, HOMEHKIATypa U U30Mepus CIOKHBIX 3QupoB. CroxxHbIe 3(UPBI
KaK M30Mepbl KapOOHOBBIX KHUCIOT (MeXkiaccoBas uzomepusi). CpaBHeHHE (PU3NYECKUX CBONCTB U
PEaKIMOHHON CIOCOOHOCTH CJIOXHBIX 3(PUPOB U M3OMEPHBIX MM KapOOHOBBIX KHUCIOT. ['maponus
cnoxHBIX 3¢hupoB. CrocoObl MOMyuyeHUsl CIOKHBIX 3(GUPOB: 3TepuduUKalus KapOOHOBBIX KHUCIIOT,
AlWIMPOBAaHUE CIMPTOB U AJKOTOJISITOB TaJOr€HAHTMPUJIAMU U aHTUAPUIAMH, AJKUIMPOBAHUE
KapOOKCHIIaT-HOHOB. [IprMeHeHue CI0XKHBIX A3PHUPOB B MUILEBOH U Map(PIOMEPHON MTPOMBIIIIICHHOCTH.

AMupl KapOOHOBBIX KUCIIOT: IOJIYYEHHE U CBOICTBA HA IIPUMEpPE alleTaMU/1a.

Conmu kapOOHOBBIX KHCIIOT, UX TEPMHUECKOE PA3IOKEHHE B NPUCYTCTBHH Inenouu. CHHTE3
KapOOHUJIbHBIX COSAMHEHUHN Pa3IoKeHHEM KallbLIUEBbIX COJiel KapOOHOBBIX KUCIIOT.

demoncTpanuun. 1. B3aumopeiictBue Hatpus ¢ 3TaHOJOM. 2. OKHCIIEHHE 3TaHOJa OKCHJIOM
memu (11). 3. Topenue sranona. 4. B3aumoaeicTBiE TPETOYTUIOBOIO CIIMPTA C COSIHOM KHUCIOTOM. 5.
Nonopopmuas peakuust. 6. OmnpejeneHHe aubAerHaoB NMPU IOMOIM KA4eCTBEHHBIX PEaKuuil. 7.
OxucneHue aipAeruioB NepMaHraHatoM kanus. JlaGopatopHble onbIThbl. 1. CBOMCTBA 3THIIOBOTO
cnupta. 2. CBoiictBa riuuepuna. 3. Coiictsa ¢peHoxa. 4. CoiicTa hop- manmna. 5. CBoHCTBa YKCYCHON
KHUCTOTHL. 6. Conu KapOOHOBBIX KHCIIOT.

A3zom- u cepocooepirrcaujue coeOuHeHus

Hurtpocoennnenns. Amunbl. Knaccudukanus mo Tuiy yrieBOJOPOJHOTO pajuKalia U YHCITY
aMUHOTPYII B MOJIEKYJie, HOMEHKJIAaTypa, U3oMepusi aMuHOB. [lepBHUHbIE, BTOPUYHBIE U TPETUUYHBIC
aMUHBlL. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE INPEAEIbHBIX aMMHOB. DU3HYECKHE CBOMICTBA
aMUHOB. AMUHBI KaK OPraHNYECKUE OCHOBAHUS: PEAKIIMU C BOAOM, kuciaoTaMu. Cosln aJIKWJIaMMOHHUS.
Peakuus ropeHus aMrHOB. AJNKWIMPOBAHKUE U alIMJIMPOBAaHUE aMUHOB. Peakiuyu aMHUHOB C a30THUCTOM
kucioroil. [lonyyeHne aMMHOB alKWJIMPOBAaHHEM aMMMAaKa U BOCCTAHOBJIEHMEM HUTPOIPOM3BOIHBIX
yII€BONOPOAOB, M3 cnupToB. [IpumeHeHHe aMuHOB B (apMaleBTUYECKON MPOMBIIIJIEHHOCTH.
Apomarnyeckue aMUHbl. AHWIMH KakK MPeICTaBUTENb apOMaTUYECKUX aMHUHOB. CTpOoeHHE aHWJIMHA.
B3aumHoe BiusiHUE TpyHI aTOMOB B MOJIEKYJe aHWIMHA. BiusHue 3amectuTenell B apoMaTHYECKOM
A]pe Ha KUCIOTHBIE U OCHOBHBIE CBOWCTBA apuiIaMUHOB. [IpHumHBI OClabieHHsl OCHOBHBIX CBOMCTB
QHWIMHA B CPAaBHEHHMM C aMHHAMM IPEAEIBHOrO psaa. XMMHUYECKHE CBOMCTBA aHWIMHA: OCHOBHBIE
cBOWcTBa (B3aMMOJEWCTBHME C KHCIOTaMM); pPEAKUMU 3aMEIleHUs] B apOMaTHYECKOe SO
(ramoreHrpoBaHue (B3aMMOJAEHCTBHE ¢ OpOMHOM BO0I), HUTpOBaHUE (B3aUMOJEHCTBUE C a30THOM
KUcIoTON); okucneHue). [lomyuenme anunuHa (peakuusi 3WHMHA). AHWIMH Kak ChIpbe Jif
IIPOU3BOJICTBA AHUJIIMHOBBIX KpacuTesneil. CHHTE3bl HA OCHOBE aHWJINHA.

I'erepoumkiabl. A30T-, KHCIOPOJA- M cepocoiepkamue rerepouukiasl. OypaH, muppos, Kak
MpeACTaBUTENN MATHUICHHBIX TeTepoKIOoB. [Ipuposa apoMaTHyHOCTH MSATUYICHHBIX T€TEPOLUKIIOB.
ONEKTPOHHOE CTPOEHUE MOJIEKYJBl MHUPPOJIA, apOMaTHYECKMM XapakTep MoJeKysbl. KucioTHblie
cBoiicTBa nuppoia. IIMpuanH Kak HpencTaBUTENb IIECTUWIEHHBIX TE€TEPOLUKIIOB. ODJIEKTPOHHOE
CTPOEHHUE MOJIEKYJIbI TUPHUINHA, ADOMATUYECKUI XapaKTep MOJIeKYsbl. OCHOBHBIE CBOMCTBA MUPHUINHA.
Paznuuue B posiBIIEHNH OCHOBHBIX CBOMCTB MUPpoJia M MUpUANHA. Peakiyu nupuuHa: snekrpoduiabHoe
3aMelleHne, THIPUPOBAaHUE, 3aMELIEHHEe aTOMOB BOJOpOJa B [J-TMOJOKEHUU Ha TUIPOKCOTPYIIILY.
[TMKONMHBI U KX OKUCIICHHE.

JdemoncTpauuu. 1. OcHOBHBIE CBOWCTBa aMWHOB. 2. KauecTBeHHbIE peaklIW Ha AHWIMH. 3.
AnnHOBBIE KpacuTend. 4. OOpa3Iisl reTEPOIUKIMYESCKIX COSTUHEHUH.



buonozuuecku akmuenvie 6eujecmea

Kupbl Kak cioxHble 3(QUpHI INIMIEpPUHA W BBICIIMX KapOOHOBBIX KUCIOT. PacTuTenbHble H
JKUBOTHBIE JKHUpbI, UX cocTaB. PU3HUYECKHE CBOWCTBA XUPOB. XHMMHUYECKHE CBOWCTBA JKHUPOB:
THJIPUPOBAHUE, OKUCIEeHUE. [HIponu3 WM OMBUIGHHE S>KHPOB KaK CIOCOO IMPOMBIIUICHHOTO
MOJyYEeHHUsI COJIEH BBICIIMX KapOOHOBBIX KHUCIOT. ['miaporenusamusi xupoB. [IpuMeHeHHe >KHUPOB.
Mp114 KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Moromine CBOWCTBA MbLja.

Yraesoabsl. OOmas dopmyna yriaeBogoB. Krnaccubukamus yriaeBogoB. MoHO-, OJWTO- H
noaucaxapuabl. Guznyeckre cBONCTBA U HAX0XKJIEHHUE YIJIEBOIOB B PUPOAE (Ha IPUMEpPE IIFOKO3bI U
GpyxTo3bl). JInHelHas 1 nMKIMYecKas GopMbl TH0K03bl U GpyKTO3bl. Dopmyiel Pumiepa u Xeyopca.
[TonsatHe O TayTOMEpUH KaK BHJEC H30MEPUH MEXIY LMKINYECKOM W JHHEHHOH Qopmamu.
XUMHUYECKUE CBOMCTBA TJIIOKO3BI: OKUCIIEHUE XJIOPHOW WM OPOMHOWM BOJOW, OKHCIIEHHE a30THOM
KHUCJIOTOM, BOCCTAaHOBJICHHE B IIECTHMATOMHBIA CIHPT, U30MEpPHU3ALIMs, KAUECTBEHHBbIE pPEaKLMM Ha
[JIIOKO3Y (9KCIEpUMEHTAIbHBIE JOKAa3aTEIbCTBA HAJIWYMs albJETHIHOW M CHUPTOBBIX TIpynm B
IJII0KO3€), CIIUPTOBOE, MOJIOYHOKUCIIOE OpokeHHe. | MKO3MAHBI THAPOKCHUI, ero cuenuduueckue
cpoiictBa. [lonarne o mmkosunax. [lonsaTue o rOKo3uAax, X HaXOXAeHUU B npupone. [lomyuenue
roko3bl.  DpykTo3za Kak H30Mep IMoKo3bl. Pubosza u Jje3okcupubosa. Ilpumenenue u
Ouosornyeckas posb yrieBooB. OKHCIEHHE YTII€BOA0B — UCTOYHUK SHEPIUU KUBBIX OPraHU3MOB.

Jucaxapuabl. Caxapo3a Kak IpeJCTaBUTENIb HEBOCCTAHABIUBAIOIIUX AucaxapuioB. CTpoeHue,
¢usznUeckue M XUMHUYECKHE CBOMCTBa caxaposbl. ['maponmus nucaxapupoB. [lonmyuenue caxapa w3
caxapHoU cBekIIbL. [[puMeHeHne caxapossl.

Hosmcaxapuapl. Kpaxmai, IMKOreH M LEUI0I03a Kak Ouojorudeckue noiaumepsl. Kpaxman
KaK CMEeCh aMWJIO3bl U AMUJIONIEKTUHA, €ro (U3MYecKue CBOWCTBA. XMMHUYECKHE CBOWCTBA Kpaxmaa:
THJIPOJIN3, KAUECTBEHHAs Peaklys ¢ HOJIOM U ee IIPUMEHEHUE JUIsl OOHapY)KEeHUs Kpaxmalia B IPOJyKTax
nutanus. Llemmonosa: crpoeHne M (u3Mueckue CBOHWCTBA. XMMHUYECKHE CBOMCTBA LEIUIIONO3BI:
THJIpOIn3, o0pa3oBaHUE CIOXHBIX 3(upoB. [IpuMeHeHne kpaxmana U LemIon03bl. IIpakTHueckoe
3HAYEHUE MOJIMCAXapUIOB.

HyxkiennoBbie kucaorbl. Hykneosnnpl. Hykneornasl. HykiienHOBBIE KMCIIOTBI KaK IPUPOAHBIE
nonumepsl. CoctaB u crpoeHue HykiaenHoOBbIX kucioT (AHK u PHK). I'maponus HykJI€HHOBBIX
KHUCJIOT. POnp HYKIIEMHOBBIX KHCJIOT B XKHM3HenesTenbHOoCcTH opranu3moB. @ynkumu /IHK n PHK.
KomruieMeHTapHOCTS. ['eHeTnUeCcKnii Kox.

AMHHOKHCI0TBI. COCTaB, CTPOGHHE M HOMEHKJIaTypa aMHMHOKHCIOT. ['OMOJIOrMuYecKuid psin
IpENeNbHBIX  aMUHOKHUCIOT. Onmuyeckas  uszomepus. DU3NYECKHME CBOWCTBA  MPEIEIBHBIX
aMHHOKHUCIOT. CrocoOb! MOTyYeHUsI aMUHOKHUCIOT. AMUHOKHMCIIOTHI Kak aM(pOTEepHbIe OpraHnYecKHe
CO €IMHEHHUs, PAaBHOBECHS B pacTBOpax aMUHOKHUCIOT. (CBONCTBA aMHUHOKHUCIIOT: KHUCIOTHBIE U
OCHOBHBIE CBOMCTBA; AalUWJIMPOBAHUE AMUHOTPYMIBI; 3TepuUKaAUs; peakiud ¢ a30TUCTOU
KucIoToN. KadecTBeHHbIC peakiui Ha aMHHOKHCIOTHI ¢ Tuapokcuaom mean (Il). Cnernmduueckue
KayeCTBEHHbIE pEaKIMH Ha apoOMaTHYECKMe U TIeTePOLMUKINYECKHMEe aMHUHOKUCIOTHI  C
KOHIIEHTPUPOBAHHOW a30THON KHCIOTOM, Ha nMCcTenH c areraroMm cBuHia (l1). Buomormueckoe
3HaveHue []-aMuHOKUCI0T. O0I1acTH MPUMEHEHUS AMUHOKHCIIOT.

IHenTuapl, ux crpoenue. llentuaHas cBsA3b. AMMIHBIN XapakTep nentuaHou cBs3u. CuHTE3
nenTua0B. [ uaponan3 nenTuaos.

Beakn kak npupoanbie Ouonoaumepsl. CoctaB u crpoeHue 6enkoB. [lepBuuHas CTpyKTypa
OenkoB. depmeHTaTUBHBIN THUIpoOdaN3 OenkoB. Bropuunas crpykrypa OenkoB: [J-cmupanb, [I-
CTpyKTypa. TpeTuyHass U 4YeTBepTUUHAsl CTPyKTypa OenkoB. JucynbduaHble MOCTUKH U HOHHBIE U
BaH/IepBaajbCcoBbl (TUAPOoGOOHbIE) B3aMMOACHCTBHUS. XUMHYECKHE CBOWCTBAa OENKOB: THIPOJIN3,
JIeHATypallnsl, Ka4eCTBEHHBIE (IIBETHBIC) peakiuu Ha Oenku. bruonornueckne GpyHKIMU OCIIKOB.



JemoncTpanuu. 1. PactBopuMOCTh yriieBoJoB B Bojae U dTaHose. 2. OOpa3isl aMUHOKHCIIOT.
JlaGopaTopHbie onbIThI. 1. CBolicTBa IMMIOKO3EL. 2. Onipenienenue Kpaxmaia B MPOAYKTaX MUTAHHA. 3.
Kuper u ux cpoiictBa. 4. [{BeTHbIe peakiunOEIKOB.

Buwicoxomonexynapnuvie coedunenus

OCHOBHbBIE TIOHATUSL BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEDP, IOJIIMMEP, CTPYKTYpPHOE
3BEHO, CTENeHb noJauMepu3auu. OCHOBHBIE CITIOCOOBI MOMYUEHUS! BBICOKOMOJICKYIISIPHBIX COSTUHEHMIA:
peakuuy nojJuMepu3zauuu U nonukoHaeHcauuu. Cononumepusauus. CTpoeHHe U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOWCTB IMOJIMMEPOB OT cTpoeHus Mosiekyn. Kinaccudukamus nonuMepos:
IJIaCTMACChl (TUIACTHKM), 3JIaCTOMEPHI (KaydyyKH), BOJOKHA, KOMIO3UTHl. COBpeMEHHbBIE MIIACTMACChl
(mmactuku) (MOJAMATWIICH, MOJUIPONMIICH, TOJUCTHPOJ, TMOJIHW- BUHWIXIOPHA, (TOpPOIIACT,
NOJMATUIICHTepeTaNaT, aKpHIOyTaJueH-CTUPOIBHBIN MJIACTUK, MOJMKapOOHAaThI). TepMoIIacTHIHbIE
U TepMOpeaKTHUBHBbIC mMonuMmepsl. DenonpopManbaeruiHbple cMObl. KOMIIO3UTHBIE MaTepHabl.
Bonokna, wux xknaccudukanus. Ilpupoanble W XUMHUYEeCKHE BOJOKHA. VICKycCTBEHHBIE U
CUHTEeTHUYECKHEe BOJIOKHA. [loHATHE O BHCKO3€ U aneTaTHOM BosiokHe. [lonuadupHbie 1 monuaMuaHbIe
BOJIOKHA, UX CTpPOEHUE, CBOMCTBA. [[pakTHueckoe uCnoyib30BaHue BOJIOKOH. DnacTtomepsl. [Ipuponnblii
U CHHTeTHYeckuil kayuyk. Pesunans0onurt. [[ppumeHenre noaumepos.

HdemoncTpamuu. 1. OOpasnsl miaactukoB. 2. Komnexkumst BosmokoH. 3. IlonmkonmeHcamus
STHJICHIJIMKONA C TepedraneBoil kuciotoid. JlaGopaTopubie onbIThbl. OTHOIIEHHE CHHTETHYECKUX
BOJIOKOH K PacTBOpaM KHUCJIOT U IIEJI0UeH.

Xumusa u sncuznov. Xumuueckas mexnonozus (Xumus ¢ npoMvluijieHHOCmu)

OcHoOBHbIE IPUHIUIIBI XUMHYeCKO# TexHosoruu. O01ue npecTaBieHus O MPOMBIIUIEHHBIX
croco6ax Moay4yeHUs] XUMUYECKUX BEIECTB.

IIpon3BoaACTBO CcepHOIi KHCJAOTHI KOHTAKTHBIM cIocoOoM. XuMu3M mpotecca. Ceipbe Amis
IIPOU3BOJICTBA CEPHOM KHUCIOTBHI. TEXHOJOrMYecKas CXeMa Ipoliecca, IPOLECChl M almaparsl.
IIponsBoacTBo ammmaka. XumusM npouecca. OnpeneneHue ONTUMAIbHBIX YCIOBHH NPOBEACHHUS
peakuuu. [I[puHIMN IUPKYIALUU U €70 pealn3alysi B TEXHOJOTUYECKON CXEME.

Meranayprusi. Yepnas wmetammyprus. IlpomsBoactBo uyryna. JlomMeHHBIM Tmpoliecc (ChIphe,
YCTPOMCTBO TIOMEHHOM Teur, XUMU3M Tiporiecca). [Ipou3BoACTBO cTaii B KHCIOPOIHOM KOHBEPTEPE U B
antekTponedax. [[BeTHas meramtyprus.

Oprannueckuii cunrte3. I[lpombiniuieHHass opranudeckass xumusi. OCHOBHOM W TOHKHUU
opranuveckuil cuHTe3. Hambonee KpynmHOTOHHa)KHBIE MPOU3BOJCTBA OPraHUYECKUX COEAMHEHUM.
[TpousBoncTBO MeraHona. IlomydeHue yKCyCHOW KHCIOTHI W (opManbleruja U3 MeTaHoJja.
[Tony4yenue anerara 11010361, ChIpbe 7151 OpraHNYecKoi npoMelnuieHHOCTH. [IpoGiema 0TX010B U
n0OOYHBIX MPOAYKTOB. CHHTE3bl HA OCHOBE CUHTE3- rasa.

XuMHSI U 3Ko0JOrus. XUMHYECKOE 3arpsi3HEHUE OKpYXKarolled cpeibl U €ro MOCHEeACTBHSL.
DKOJIOTHS U TPOOJIeMa OXpaHbl OKPYKAIOIIEH CPe/Ibl. «3eJIeHas XUMHSL.

Jemonctpanuu. 1. Ceipbe I MPOU3BOACTBA CEPHOM KHUCIIO- THI. 2. MO/IeNb KHITAIIETOo CiIosl. 3.
Kenesnas pyna. 4. O6pasiibl CIJIaBOB XKele3a.

XuMHS M JHEPreTHKA

[TpupoHBIE UICTOUHUKH YTIIEBOAOPOOB. [IpHpoiHbIi 1 HOMYTHBINA HEPTAHOM ra3pl, UX COCTaB U
ucnonb3oBanue. Heg1e kak cmech yriaeBogoposoB. CoctaB HepTu U ee mepepaborka. [lepBuuHas u
BTOpHuHas nepepaborka HedTH. Ileperonka nedtu. Kpexkunr. Pudopmunr. Hedrenpomykrs.
OxktanoBoe ymciio 6en3uHa. OxpaHa oKkpy»Karolieil cpenbl pu HedrenepepadoTKe U TPAaHCIOPTHUPOBKE
HeprenpoaykroB. Kamennsiii yromnb. KokcoBanue yrmsa. [Masudukanums yras. DKoJOrHYecKHe
npo0sieMbl, BO3HUKAIOIIME TPU UCIHOJIb30BAaHUM YIJII B KauecTBE TOIUIMBA. AJbTepHAaTHUBHbBIE
VCTOYHHUKHU SHEPIUH.



XuMUA U 310pOBbe

Xumus munm. JKupel, OelKku, yriaeBobl, BHUTaMHHBIL, (epMeHTHI. ParyoHanbHOE HUTaHUE.
[Tumessie no6aBku. [TumeBsie 100aBkH, MX KiIaccupuKaius. 3anpemieHHbIe U pa3pelieHHbIC THIEBbIC
n06aBKku. OCHOBBI MUIIEBON XUMHH.

Xumus B menuiuHe. [lonsitue o (dapmameBTrueckoil xumun U Qapmakonoruu. Paspaborka
aekapcTB. JlekapcTBeHHble cpeicTBa, MX kinaccuukanus. IIpornBomMukpoOHBIE —cpeicTBa
(cynbhaHmIaMuIHbIe TIpenapaThl U aHTUOMOTHKH). AHaIbIeTUKH (aCUpPHH, aHAIBIUH, IIapaleTamMo,
HapKOTHYECKUE aHaiubreThku). Bspkymme cpeacrBa. IlpoOnembl, cBsi3aHHBIE C IPUMEHEHHEM
JIEKapCTBEHHBIX IIpenaparoB. BpeaHble NpuBbIYKY U (PAKTOPBI, pa3pyllarolie 310pOBbe (U30bITOUHOE
noTpeOIeHne JKUPHOU MUILHU, KypeHHUe, YIOTpeOIeHHE aJKOorois, HAPKOMaHHUS).

XuMus B IOBCEITHEBHOM KM3HU.

Kocmernueckue u mapdiomepnsie cpeictBa. beitoBas xumus. [loHsTHE O MOBEPXHOCTHO-
aKTUBHBIX BellecTBax. Moromme M uHuctamme cpenctBa. OrOenuBaromme cpenacrtsa. [IpaBuia
6e301acHOi paboThI C €AKUMH, TOPIOUUMH U TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMHU ObITOBON XMMUHU.

XuMus B CTPOUTENbCTBE

I'unc. U3Bects. Llement, Oeton. Kineu. IlonGop onTuMaibHBIX CTPOUTENbHBIX MaTEpUAVIOB B
IIPAKTUYECKOH 1E€ATEIbHOCTH YEI0BEKA.

XUMHA B CeJILCKOM X035 CTBE

MunepanbHple U opranuueckue ynoOpenus. CpenctBa 3amuThl pacteHuil. Ilectunumasr:
MHCEKTULUABI, repOutusl U GyHrunuasl. Penemnentsl. Heopranmueckne MmaTepuaJibl

Crekno, ero Buabl. CuinukaTtHas HOPOMBILUIEHHOCTb. TpagulMOHHBIE M COBPEMEHHBIE
Kepamuueckue Mmatepuansl. CepxnpoBopsinas kepamuka. Ilonsatue o kepmerax, marepuaiax c
BBICOKOM TBEPIOCTHIO.

XuMus B COBPpEMEHHO HayKe

Mertoponoruss HaydHOro HuccliefioBaHus. MeToabl HaydyHOro mo3HaHus B XUMUU. CyOBEeKT H
00BbeKT HayyHoro mnos3Hanus. IloctanoBka mpobGiemsl. COop mHpOpMaNMKM M HAKOIUIEHHE (DAKTOB.
['unoTe3a u ee sKkcniepUMeHTalbHasl mpoBepka. TeopeTnueckoe 00bICHEHHE OTYYEHHBIX PE3yJIbTaTOB.
Wuaykuuss U aeaykuus. ODKCIIEpUMEHTANbHAs IMPOBEPKA IOJYyYEHHBIX TEOPETHYECKUX BBIBOJOB C
LENbI0 PACIPOCTPaHEHMsT MX Ha OoJjiee IMIMPOKUN KpPyr OOBEKTOB. XMMHUYECKHI aHaIu3, CHHTE3,
MOJICIINPOBAHNE XHMHUYECKMX IIPOLIECCOB W  SBJIEHWA KAaK METOJa HAy4YHOro IIO3HAHMSL.
HanocTpyKTypBl.

Hctounuku xumudeckoil uHopmanuu. Ilomck xumudeckoil MHOpManuu MO Ha3BaHUSAM,
UICHTUPHUKATOPaM, CTPYKTYpHBIM popmynaM. PaboTa ¢ 6a3amu JaHHBIX.

Jemoncrpauuu. 1. [Tumessle kpacutenu. 2. Kpamenue tkaneil. 3. OtOenuBanue TkaHei. 4.
Komneknus cpeacts 3amuthl pacteHuid. 5. Kepamuuecknue marepuansel. 6. LiBeTHble cTekia. [Tpumepsr
paboThl ¢ XUMUYECKMMH 0Oa3zamMu naHHBIX. JlaGopaTopHble onbIThl. 1. 3HaKOMCTBO C MOIOLUIUMU
cpenctBamu. 2. Kneu. 3. 3HaKkoMCTBO ¢ MUHEPAIbHBIMU YAOOPEHUSIMH U U3yUEHHE UX CBOMCTB.



Pa3zgen 3

TemaTudeckoe NJJAaHHPOBAHUE C YKa3aHUEM KOJUYECTBA YaCOB, OTBOJUMBIX HA OCBOCHHE

KAXKI0H TeMBbI

Tema KoaundecTBo yacos

10-11 xxacc 204

10 xacc 102

Tema 1. IloBTOpenue u yriy0nenue 3HaHUN 17
Tema 2. OCHOBHBIE TOHATHUS OPTAHUYECKON XUMUUI 13
Tewma 3. Y1i1eBo10pOIbI 26
Tewma 4. Kucnopoacoaepsxamie opraHu4ecKue COeAMHEHUS 18
Tema 5. A30T- 1 cepocoiepKalme COCTUHEHUS )
Tema 6. buonornuyecku akTUBHEIC BEISCTBA 16
Tema 7. BBICOKOMOJIEKYISIPHBIE COEIMHEHHUS 7

11 kaace 102

Tema 1. Hemeramsl 30
Tema 2. OOI11IMIE CBOMCTBA METAIOB 2
Tema 3. MeTauibl rI1aBHBIX TOATPYIIIT 11
Tema 4. MeTtansl mOOOYHBIX TOATPYIIIT 17
Tema 5. CtpoeHnue BemiecTBa 7
Tema 6. TeopeTndeckoe OMHCaHUE XUMHUECKUX PEAKIIUN 17
Tema 7. XuMmueckast TEXHOJIOTHS 7
Tema 8. XuMus B HOBCEIHEBHOM KU3HU 4
Tema 9. Xumus Ha cimyx0e obIrecTBa 3
Tema 10. Xumusi B COBpeMEHHOM HayKe 4




