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PaGouas nporpamma kypca
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Vuurens:

Yenenckas Onbra Bsuecnasosua
Konuuectso uacos B rox 102 4
B Henpemo 34

[InanupoBaHie COCTAaBIEHO HAa OCHOBE aBTOPCKOH nporpammbl: Xumus. YriayOaeHHbIH
yposenb. 10 — 11 knaccel : pabouas mporpamm k nusuu YMK B. B. Jlynuna : yuebHo-
meToauueckoe nocodue / B. B. Epemun. A. A. Jlposnos, U. B. Epemuna, 3. 1O. Kepumos. — M. :
Jlpoda, 2017.

YMK:

Xumust. 10 knace (6a3oBbiit W yriny6néHubii ypoBeHs) / Epémun B.B., Kyssmenko HE.,
Tepenun B. M. u ap. / [lox pen. Jlynuna B.B. — M. : Hpoda, 2019

Xumus. 11 knace (6a3oBbiii U yray6aéHHbIH yposens) / Epémun B.B., Kyssmenko HE.,
Tepenun B. W. u ap. / Tox pen. Jlynnna BB. - M. : Jlpoda, 2020
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ILnanupyveMsbl pe3yJabTaThl H3VYEHHUS VYEOHOr0 nNpeaMeTa « XuMus
HA YPOBHE CPeJIHEro o0Imero 00pa3zoBaHus

BoinyckHMK Ha 0230BOM YPOBHE HAYYHMTCH:

packpbIBaTh Ha NpUMEpPax pojb XUMHUU B (HOPMHUPOBAHUM COBPEMEHHOMN
HAay4YHOM KapTUHBI MHPA U B MIPAKTUYECKOU JAESATEIBHOCTU YEJIOBEKA;

JEMOHCTPUPOBATh HA MPUMEPAX B3aWMOCBI3b MEXAY XUMHEH W JIPYTHUMHU
€CTECTBEHHBIMHU HAyKaMH;

packpbiBaTh Ha TMpPUMEpax TMOJOKEHUS TEOPUH XUMHUUYECKOTO CTPOCHHUS
A.M. bytnepoga;

noHnMath ¢gusndeckuii cmeicn [lepuonnyeckoro 3akona J[.M. MenneneeBa u
Ha €ro OCHOBE OOBSACHATh 3aBUCUMOCTb CBONCTB XHUMHUYECKHUX JJIEMEHTOB W
00pa30BaHHBIX UMM BEIIECTB OT AIEKTPOHHOI'O CTPOEHHUS aTOMOB;

OOBSCHATh TPUYUHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE  OOIIUX
NpeCTaBICHUN 00 UX COCTaBE U CTPOCHUH;

IIPUMEHATH IIPaBUJIa CUCTEMAaTHYECKOM MEXIYHAapOJIHOW HOMEHKJIATYPBI Kak
CpeACTBa pa3IM4YCHUS U UACHTU(UKAIIMY BEUIECTB 10 UX COCTaBY U CTPOCHUIO;

COCTaBJISATh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (DOPMYJIbI OPTaHUUECKUX BEIECTB
KaKk HocWTened uWH(OpMAIMM O CTPOSGHWH BEIIECTBA, €ro CBOWCTBaX W
MIPUHAJIEKHOCTH K ONIPEACIEHHOMY KJIacCy COCIMHEHUM;

XapaKTCPHU30BaTb OPraHUYCCKUC BCIICCTBA II0 COCTABYy, CTPOCHHIO H
CBOﬁCTBaM, yYCTaHaBJIMBaTh IMPUYHUHHO-CICACTBCHHBIC CBA3HM MCXKAY JaHHbBIMUA
XApaKTCPUCTHUKAMH BCIICCTBA,

NPUBOAUTH NPUMEPBl XUMUYECKUX PEAKIUM, PAaCKPBIBAIOIINX XapaKTEPHBIE
CBOMCTBA TUIIMYHBIX IMPEACTABUTENIEN KJIACCOB OPraHUYECKUX BEILECTB C LENbI0 UX
uACHTU(UKAIMY U O0BSICHEHUS 00JIaCTH IPUMEHEHUS;

IIPOrHO3UPOBAaTh BO3MOXXHOCTh MPOTEKAHUSI XMMHYECKHUX PEAKIHM HAa OCHOBE
3HAaHUM O THUIAX XUMHUYECKOM CBSI3M B MOJIEKYJIaX PEAreHTOB M HMX PEAKIMOHHOMU
CITIOCOOHOCTH;

HCITIOJIB30BAaTh 3HAHHA O COCTABE, CTPOCHUHU N XUMHWYCCKUX CBOMCTBAX BEIIECCTB
JJIA 0e30macHOro IIPUMCHCHUA B HpaKTquCKOﬁ ACATCIIbHOCTHU,

IPUBOJIUTH MPUMEPHI MPAKTUYECKOT'0 UCIOIb30BAHUS POAYKTOB MEPEPadOTKU
He(pTH U NPUPOJHOrO Ta3a, BHICOKOMOJIEKYISIPHBIX COEIUHEHUH (MOJIMATUIICHA,
CUHTETHUYECKOr0 KayuyKa, alleTaTHOTO BOJIOKHA);

IPOBOJIUTH ONBITHl IO PACHO3HABAHUIO OPraHMYECKHUX BEUIECTB: TJIULEPUHA,
YKCYCHOM KHCJIOTBI, HEMPEIeIbHBIX KUPOB, IITIOKO3bI, KpaxMasa, OEJIKOB — B COCTABE
IUIIEBBIX ITPOJYKTOB U KOCMETUYECKHUX CPEJICTB;



BJIQJCTh TPABWIAMH W TpUeMaMu Oe30MacHOH padoThl € XUMHUYCCKUMH
BEIIECTBAMH U JJaOOPATOPHBIM 00OPYIOBAHHEM;

YCTaHABJIMBATh 3aBUCHUMOCTHh CKOPOCTH XMUMHUYECKOW PEAKIMU M CMENICHHS
XUMHYECKOTO PAaBHOBECHS OT pPa3NUYHBIX (AKTOPOB C IETBI0  OMpeIeNeHUs
ONTHUMAJIBHBIX YCJIOBUU IPOTEKAHUS XUMUYECKUX ITPOLECCOB;

IIPUBOJIUTH IIPUMEPBI THIPOIU3a COJIEN B IIOBCEAHEBHOM KU3HU YEJIOBEKA;

INPpUBOANTH IMPHUMCPbI OKHCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ B IIpUPOAC,
IMPOU3BOACTBCHHLIX IIPOLCCCAX U KUBHCACATCIIBHOCTH OPTAaHN3MOB,

NPUBOJUTh TPUMEPHl XUMHUYECKUX PpEAKIHi, pacKpBIBAIOIIUX OOIIHe
XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAJLJIOB;

MIPOBOJIUTH PACcUEThl HA HAXOXKICHUE MOJIEKYJISIPHON (hOpPMYJIbI YIIIEBOJIOpOAa
M0 NPOJYKTaM CTOpaHUsl M MO €ro OTHOCUTEIbHOW IJIOTHOCTH U MACCOBBIM JOJISIM
3JIEMEHTOB, BXOJAIINX B €r0 COCTAB;

BJIAJETh MpaBUJIaMU O€30IaCHOr0 OOpallleHHus C €AKUMH, TOPIOYUMHU U
TOKCHUYHBIMH BEILIECTBAMHU, CPEACTBAMH ObITOBOI XUMUWU;

OCYIIECTBJIATh  TMOWUCK  XUMHUYECKONM  wWH(pOpManuu 1O  Ha3BaHUSIM,
uaeHTUPUKATOPaM, CTPYKTYPHBIM (hOpMyJiaM BELIECTB;

KPUTHUYECKH OIEHWBATh W HWHTEPHPETUPOBATH XUMHUYECKYI0 HWH(HOpPMAIIHIO,
COJIep)KaIyIocsl B COOOIIECHUSAX CPEACTB MacCOBOM HMHQoOpMaIuu, pecypcax
WNHTepHeTa, HayIHO-TIONMYJSIPHBIX CTAaThIX C TOYKH 3PCHHSI €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IIEISAX BBISABICHUSA OIMUOOYHBIX CYXKJICHHUH H (HOPMUPOBAHHUS
COOCTBECHHOMH IMO3UIINH;

NPENCTaBIATh IYTH PEIICHUS TJI00aNbHBIX MPOOJIeM, CTOAIUX TMepes
YEIIOBEUECTBOM: DKOJIOTHYECKUX, DHEPTETHYECKUX, CHIPHEBBIX, U POJIb XUMHU B
PEIICHUH STUX TPOOIIEM.

BoinyckHMK HA 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUYUTHCSH:

uuiiocmpuposams Ha npumepax CmaHoelerHue u 3601I0YUID OPZQHMHGCKOﬁ
XUMUU KAK HAYKU HA PA3TUYHbLIX UCMOPUHUECKUX dmanax ee pa3eumusl,

UCNONb3068AMb MEemOoObl HAYYHOcO NO3HAHUA NPU 6bINOJIHEHUU NPOEKMO6 U
y'{€6H0'UCC]l€00861m€JZbCKUX 3a0ay no U3Y4EeHUIO CBOI:ZCI’I’I@, cnoco6os noJjiydyerust u
PACNO3HABAHRUA OPcAHUYECKUX 6€ULECE,

00BACHAMb  NPUPOOy U CHOCOObL  00PA308AHUSL  XUMUYECKOU  CBA3U.
KOBAIEHMHOU (NOJIAAPHOU, HENOAAPHOU), UOHHOU, MEemaliudyeckou, 86000POOHOU — C
Yenvio onpeoeeHUs XUMU4eCKOU aKmueHOCMU 8euecmas,



ycmarnaesiaueams 2CeHEmuUdYecKyr Ce:3b Meofcdy Kiaccamu opcanHuveckKkux
eeuyecme ot obocnosanus npuHuunuaﬂbHoz‘i BO3MOIMCHOCIMU Nnoay4erusl
opcaHUu4ecKux COeOUHEeHUN 3a0aHH020 COCMAasa U CMmMpoOEerUs,

YCMAaHABIUBAMb  83AUMOCEA3U MeHCOy ¢hakxmamu u meopuel, NPUYUHOU U
credcmeuem npu amaiuze npooseMHulX cumyayuii U 0O0CHOBAHUU NPUHUMAEMBIX
peuieHull Had OCHOBE XUMUYECKUX 3HAHUUL.

BbInyCKHMK Ha yriiy0JIeHHOM YPOBHE HAYYMTCH:

pacKpbiBaTh Ha MpHUMEpaxX poiib XUMUU B (POPMHUPOBAHUH COBPEMEHHON HAYYHOMH
KapTUHBI MHpa M B MPAKTUYECKON JEATEIbHOCTH YENOBEKa, B3aUMOCBSI3b MEXIY
XUMHEN U IPyTUMU €CTECTBEHHBIMU HayKaMu;

HIUIFOCTPUPOBATL HA MIPUMEPAX CTAHOBJICHUC U 3BOJJIFOIUTO OpFElHH‘-ICCKOﬁ XHUMHH
KaK HaYKH Ha Pa3/IMYHbIX HCTOPHUUYCCKHUX JTallaX €C PA3BUTHUA,

yCTaHABIUBATh NPUYMHHO-CIICACTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMOB
XUMHUYECKUX DSJEMEHTOB U MEPUOAMYECKUM H3MEHEHHEM CBONCTB XHMHYECKUX
AJIEMEHTOB U UX COEJUHEHUIN B COOTBETCTBHUHU C TIOJ0KEHUEM XUMHUUYECKHUX JIEMEHTOB B
MIEPUOJAUYECKON CUCTEME;

aHaJM3UPOBATh COCTaB, CTPOCHHWE M CBOWCTBA BEILIECTB, NMPUMEHSIS TMOJOKEHUS
OCHOBHBIX XMMHUYECKHX TEOPUM: XMMHUYECKOTO CTPOCHUS OPraHUYECKUX COECIUHECHHM
A.M. bytnepoBa, CTpoeHUss aTomMa, XUMHUYECKOM CBSI3U, DJIEKTPOJIUTUUYECKOU
JIMCCOLIMAIMA KUCJIIOT U OCHOBAaHWM; YCTAaHABJIMBATh MPUYMHHO-CIICICTBEHHbBIE CBS3U
MEXKJ1y CBOMCTBaMHU BENIECTBA U €M0 COCTABOM U CTPOCHUEM,;

IPUMEHATh MpPaBUJIa CUCTEMATUUYECKOM MEXAYHApOIHOM HOMEHKIATYPhl Kak
CpEeICTBa pa3TUUCHUs U UISHTHU(PHUKAIIUHN BEIIECTB MO0 UX COCTaBY M CTPOCHUIO;

COCTaBJISITh MOJIEKYJIIpHbIE U CTPYKTYpHbIE (OPMYJIbI HEOPTaHUYECKUX H
OpPraHMYEeCKNX BEIIECTB KaK HOcHUTened HH(OpMalMK O CTPOEHUU BEUIECTBA, €ro
CBOICTBaX U MPUHAMJIEAKHOCTH K OIPEAEIIEHHOMY KJIACCY COCIMHEHU;

OOBSACHATH MPUPOSY M cOCOOBI 00pa30BaHMsI XUMUYECKOW CBSI3U: KOBAJEHTHOMN
(monspHOM, HEMOJSAPHOM), HWOHHOW, METALINYECKOW, BOJOPOJHOM — C IETbI0
OIIpeNeNeHHs] XUMUYECKON aKTUBHOCTH BEILIECTB;

XapaKkTepu3oBaTh (U3UYECKUE CBOMCTBA HEOPTaHUYECKUX U OPTraHUYECKHUX
BEIIECTB U YCTAaHABJIMBATh 3aBUCUMOCTh (U3NYECKMX CBOWCTB BEUIECTB OT THIIA
KPUCTAJUTMYECKOU PEIIETKH;

XapaKTEprU30BaTb 3aKOHOMCPHOCTH B U3MCHCHHUHN XHMHWYCCKUX CBOMCTB IMPOCTBIX
BCIICCTB, BOOJOPOAHBIX COCI[PIHCHHIZ, BBICHINX OKCHUA0B U TUAPOKCHUIOB,

MPUBOAUTH TMPUMEPHl XUMUUYECKUX PEAKIHUM, PACKPHIBAIOIINX XapaKTEPHbIC
XUMHUYECKHE CBOMCTBA HEOPTAHMYCCKUX M OPTraHWYECKUX BEIIECTB M3YUEHHBIX KJIaCCOB
C IENBI0 NX HUACHTU(DHUKAINKA B 00BICHEHHS 00J1aCTH MPUMCHCHHS;



ONpeaACIIATL MCXaHHU3M PCAKIIUH B 3aBUCUMOCTH OT YCJIOBI/Iﬁ IMPOBCACHUS PCAKITNH
U IPOTrHO3HUPOBATH BO3MOKHOCTL IPOTCKAHUSA XHMHUYCCKHUX peaKI_[I/Iﬁ Ha OCHOBC THIIA
XUMHUYECKON CBSI3U U aKTUBHOCTH PCarcHTOB,

yCTaHABIUBATh 3aBUCUMOCTh PEAKIMOHHOM CHOCOOHOCTH  OpraHHMYECKUX
COCIMHEHUN OT XapakTepa B3aWMHOIO BJIMSHHUS aTOMOB B MOJIEKYJaX C LEJIbIO
MIPOrHO3UPOBAHMS IPOAYKTOB PEAKIINH;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XHWMHYECKOHM pEaKUMM M CMEUICHUS
XUMHUYECKOTO pAaBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IEIbI0  OINpeAeTICHHUS
ONTUMAJIBHBIX YCJIOBUW MPOTEKAHUS XUMHUECKHUX ITPOLIECCOB;

YCTaHaBJIMBATh TCHCTHYCCKYIO CBA3b MCK/Y KIACCaMHW HCOPraHWYCCKUX H
OpPraHn4CCKuX BCIICCTB JIA 000CHOBaAHHS HpI/IHIII/IHI/IaJIBHOfI BO3MOXHOCTH IIOJYUCHUA
HEOPTaHNMYCCKUX WU OPraHuYCCKUX COC,Z[I/IHGHI/Iﬁ 3aJaHHOI'O COCTaBa U CTPOCHUA;

noI0MpaTh peareHThl, YCIOBUS U OMPENEATh MPOIYKTHI PEAKIIUH, TO3BOISIONINX
peann3oBaTh J1A0OPATOPHBIE W IMPOMBIIUICHHBIE CHOCOOBI TOMYYEHHUS Ba)KHEHIITNX
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB;

OTIPENETIATh XapaKTep Cpeabpl B Pe3yJbTaTe THUAPOIM3a HEOPTAaHUYCCKHX U
OpPraHMYECKHX BEIIECTB U MPUBOIAUTH MPUMEPHI THAPOIN3a BEIICCTB B IMOBCEIHEBHOMN
KU3HU YEJIOBEKa, OMOIOTMUEeCKIX OOMEHHBIX MPOIECCax U MPOMBIIIUIEHHOCTH;

INPUBOAUTL HPUMEPBI OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B IIPpUPOACL,
MMPOU3BOJACTBCHHLIX IMPOOCCCAX MU ) KU3HCACATCIbHOCTH OPraHnu3MOB;

000CHOBBIBAaTh MPAKTUYECKOE HCIIOJIH30BAHNE HEOPTAaHUYECKUX M OPTaHMYECKUX
BEILIECTB M MX PEAKIIMH B MMPOMBIIICHHOCTH U OBITY;

BBINIOJIHATh XMMHMUYECKHM HKCIIEPUMEHT MO pacClO3HABAHUIO M TOJYYEHHUIO
HEOPraHWYECKUX M OPraHUYeCKHUX BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJaccam
COCJIMHEHUN, B COOTBETCTBUU C MpaBWIaMH W TpueMaMu Oe3omacHoil padoThl ¢
XUMHUYECKUMU BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BaHUEM;

NPOBOJIUTh PAacyeThl Ha OCHOBE XUMMYECKUX (OpPMYN W YpaBHEHHH peaxIuii:
HAXOXKJIEHUE MOJEKYISAPHOU (POPMYIIbI OPraHUYECKOro BEIIECTBA MO €ro IUIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIMX B €r0 COCTaB, WM MO MPOIYKTaM CrOpaHWs;
pacueTbl MacCOBOW J0IM (MacChl) XUMUYECKOTO COSIMHEHUSI B CMECH;, pPacueThl MacChl
(oObeMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIM OJHO W3 BEIIECTB JaHO B
M30BITKE (MMEET MPUMECH); pACUEThl MACCOBOM MJIM OOBEMHOM JOJU BBIXO/AA MPOIYKTa
pPEaKIMK OT TEOPETHYECKA BO3MOXKHOTO; PAacueThl TEIUIOBOTO J(PdeKTa peaxium,
pacueTbl OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKHX PEAKIHUAX; PaCUeThl MAaCCHI
(o0bema, KOMMUYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CITU OJHO M3 BEIIECTB JAaHO B
BHUJIE PAaCTBOpPA C ONPEIAEICHHON MAaCCOBOM J10JIEd PACTBOPEHHOIO BEILIECTBA;

UCIOJIb30BaTh METObl HAYYHOTO IO3HAHMS: aHAJW3, CHHTE3, MOJAEIMPOBAHUE
XUMHUYECKUX MPOLECCOB U SBJICHUN — MPU pelIeHUuU Y4eOHO-HCCIeI0BaTEbCKUX 3a7a4
M0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOIYUYEHHUS U paclio3HABaHUs OPraHUYECKUX BEIIECTB;



BJIAACTL IIpaBUJIIAMU 0e30macHoOro O6paH_[eHI/I$I ¢ CIAKHMMH, TOPHOYMMH U
TOKCUYHBIMHA BCIICCTBAMH, CPCACTBAMUA OBITOBOM XHMHH,

OCYILIECTBJIATH  MOMCK  XMMUYECKOW  HMHpOpMAlMM [0  Ha3BaHUM,
uAeHTU(UKATOpaM, CTPYKTYPHBIM (popMyJiaM BEIIEeCTB;

KPUTUYECKH OIICHUBaTh M HMHTEPIPETUPOBATh XUMHYECKYI0 HHGOpPMAIIHIO,
COJIEpKAlLyIOCsl B COOOIIEHUSX CPEJICTB MaccoBOM nHpopmanuu, pecypcax MurepHera,
HAy4YHO-TIOMYJISIPHBIX CTaThIX C TOYKH 3PEHMSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEJIAX BBISIBICHUS! OUIMOOUHBIX CYKICHUNA U (POPMUPOBAHHUS COOCTBEHHON MO3UIINH;

yCTaHABJIMBATh B3aWMOCBS3M MEXAYy (akTaMu U TEOpHeH, NPUUYUHON U
CJIIEICTBHEM TIPH aHaJu3e MPOOJIEMHBIX CUTyallMii W OOOCHOBAaHUM MPUHUMAEMBIX
pPELICHNN Ha OCHOBE XUMUYECKUX 3HAHHM;

IPEJICTABIIATh IIyTH PCIICHHS IJIO0AIBHBIX MPOOJIeM, CTOSAMUX Iepes
YEIIOBEYCCTBOM, M ITEPCIIECKTUBHBIX HAIIPABJICHUI Pa3BUTHS XMMHUYECKUX TCXHOJIOTHH, B
TOM YHCJIC TEXHOJOTHI COBPEMEHHBIX MATEPHAIIOB C PA3IMYHON (YHKITMOHATHHOCTBIO,
BO300HOBJISICMBIX MCTOYHUKOB CHIPHS, TIEPEPAOOTKH U YTHIN3ALUN MPOMBIIIICHHBIX H
OBITOBBIX OTXOJIOB.

BbinycKHMK Ha YrJy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCS:

Gopmynuposams  yenw UCCe008aHUsl, 8b108U2aAMb u  nposepsmo
9KCNEePUMEHMAIbHO 2UNOMe3bl O XUMUYECKUX CBOUCMBAX Beujecme HA OCHO8E UX
cocmasa u cmpoetusl, ux CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe PeaKkyul, o xapakxmepe
U NPOOYKmMax pa3iudHblX XUMU4eCKUx peaxkyuil;

CaMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMbL C
cobnodeHuem npasuil Oe30nacHol pabomvl ¢ eewjecmeamu U J1aboOpamopHbim
0bopyoosanuem,

Uunmepnpemupoeaniob oanmnvle 0 cocmase u cCmpoeHuu eeujecmses, NnoJjayYeHHbvle C
NOMOULbIO COBPEMEHHDBIX ¢M3MKO'XMMM‘{€CKLDC M€m0006,'

onucsleambvp COCMOAHRUE JJIEKMPOHRA 6 ANOME HA OCHOBE COBPEMEHHbIX K6AHMOBO-
MEXAHUYECKUX npedcmaeﬂeﬂuﬁ 0O CcmpoeHuu amoma 011 0OBACHEHUs pes3yibmamos
CNEKMpAalbHOcO AaHANIU3A 6eulecme,

xapakmepuzoeamos poJib a30mocodep9fcau;ux cemepoyuKiudecKux coeouHeHull u
HYKN1E€UHOBbIX KUC10m Kak BAdCHEUUUUX OUONOCUYECKU AKMUBHBIX eewecmes,

npocHo3upoeanbs BO3MOIHCHOCMb npomexkarus OKUCTIUMENIbHO-
60CCMAHOBUMETIbHbIX peam;uﬁ, Jexcajux 6 ocHoee I’lpupOdelX u l’lpOuS‘GOOCWl@eHHbZX
npoyeccos.



Coaep:xague y4eOHOI0 mpeaMeTa « XuMHUs
HA YPOBHE CPeJIHEro o0Imero 00pa3zoBaHus

B cucreme ecrecTBEHHO-HayqYHOr0 0Opa30BaHUs XUMHUS KaK YUEOHBIN MpeaMeT
3aHMMAaeT Ba)XHOE MECTO B MO3HAHHM 3aKOHOB MPHUPObI, (GOPMUPOBAHUU HAYUHOMN
KapTUHBl MHpa, XUMHUYECKOH TIpPaMOTHOCTH, HEOOXOAMMOH [UIsl IOBCEIHEBHOM
’KU3HU, HABBIKOB 3/I0pPOBOr'0 U 0€30MAaCHOI0 ISl YEIOBEKA U OKPYXKAIOILIEH €ro Cpeabl
o0pa3a JKU3HHU, a TaKKe€ B BOCIIMTAHUHU 3KOJOTUUYECKOM KYJIbTYpbHI, (POPMUPOBAHUU
COOCTBEHHOM MO3UIIMH M0 OTHOIIEHHUIO K XUMUYECKON UH(OpMaLUK, TOJTy4aeMOn U3
Pa3HBIX HCTOYHHUKOB.

VYcenemHocTh  M3y4yeHUss ydyeOHOTO TpeaMeTa CBs3aHa C  OBJAJCHUEM
OCHOBHBIMH TOHATHUAMH XHMHH, HAyYHbIMU (haKTaMH, 3aKOHAMH, TEOPHUSIMHU,
NPUMEHEHUEM TOJyYECHHBIX 3HAaHUM IIPYU PELICHUH MPAKTUYECKUX 3a1ad.

B coorBerctBun ¢ ®I'OC COO xumusi MOXKET HU3ydaThCs Ha 0a30BOM U
yIIyOJIEHHOM YPOBHSIX.

W3yuyeHne xumMuM Ha 0a30BOM YypOBHE OPHEHTHPOBAHO Ha oOOecCIeueHue
00111e00pa3oBaTENbHON U OOIIEKYIbTYPHON OATOTOBKHU BBIITYCKHUKOB.

Conepxxanue 0a30BOro Kypca IO3BOJIIET PACKPbITh BEAyIIME HACH U
OTJENbHBIE TIOJIOKEHMSI, Ba)XHbIE B II03HABATEIbHOM U MHUPOBO33PEHUYECKOM
OTHOLIEHUM: 3aBHUCHUMOCTb CBOWCTB BEIIECTB OT COCTaBa MW  CTPOEHUS;
00yCJIOBIEHHOCTh MPUMEHEHHS BEIIECTB MX CBOMCTBAMU;, MATEPUAIBHOE E€IUHCTBO
HEOPraHWYECKUX U OPTraHMYECKHUX BEIIECTB; BO3PACTAIONIASl POJIb XUMUU B CO3/IaHUU
HOBBIX JIEKAPCTB U MAaTEPHUAIIOB, B )KOHOMMHU CBIPbS, OXPaHE OKPYXKAIOLIEH CPEIbI.

N3yyenne XxUMHHM Ha YriayOJIEHHOM ypOBHE IPENINOoJaraeT MOJIHOE OCBOCHHE
0a30BOro Kypca U BKJIIOYAET PACIIMPEHUE MPEAMETHBIX PE3YJIbTAaTOB U COAEPIKAHMS,
OPUEHTUPOBAHHOE HA TMOATOTOBKY K TMOCJIEAYIOIEeMY MNpodecCHOHAIbHOMY
00pa30BaHMIO; PA3BUTHE WHAMBUAYAIBHBIX CIHOCOOHOCTEM OOydaromuxcs MyTeM
Oonee riay0oOKoro, 4eM 3TO MPEAyCMaTpUBAETCs 0a30BBIM KYypCOM, OCBOEHMSI OCHOB
HayK, CHUCTEMAaTUYECKHX 3HAHUM; YMEHHE NPHUMEHSTh IOJYYEHHbIE 3HAHUSA IS
pelIeHus] TPAKTHUECKUX U Yy4eOHO-UCCIIENOBATEIbCKUX 3aJad B H3MEHEHHOM,
HECTaHAAPTHOM CHUTyallMW; YMEHHME CUCTEMaTU3UpPOBaTh M 0000IIATH MOJy4YEHHbIE
3HaHus. M3ydyeHue npenMera Ha yriayOJI€HHOM YpOBHE IMO3BOJSET ¢HOPMUPOBATH Y
o0yuarouuxcs yMEHHUE aHaJIU3upOBaTh, NPOTHO3UPOBATh U OLEHUBATh C IMO3ULIUU
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBUS OBITOBOM W  NPOM3BOJICTBEHHOU
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOM C MOJIydeHHEM, IPUMEHEHUEM U NepepadoTKOM
BELICCTB.

W3yuenne mnpeamera «Xumusi» B YacTd (POpMHpPOBAHHUS y OOydarOUIUXCA
HayYHOIO MHUPOBO33PEHUS, OCBOCHMsI OOLICHAYYHBIX METOJOB IO3HAHUS, a TAKXKE
MIPAKTUYECKOTrO MPUMEHEHUSI HAYYHbIX 3HAHUN OCHOBAHO HA MEXITPEIMETHBIX CBA3SIX
C mpeAMeTaMu 00JIacTel eCTECTBEHHBIX, MATEMaTHUECKUX U TYMaHUTAPHBIX HAYK.

[TpumepHasi mporpamma y4yeOHOro npeaMera «XHUMHs» COCTaBlIeHa Ha OCHOBE
MOJYJIbHOTO TMpPHUHIIMIIA TOCTPOCHHUs y4eOHOro Marepuajia, HE OMNpeAenseT
KOJINYECTBO YAaCOB Ha M3Y4YEHHE y4yEeOHOIo IpeaMeTa U KJIacChl, B KOTOPBIX MPEIAMET
MOXXeT u3yyaTbcsi. KypcHMBOM B MNpUMEpHBIX YYEOHBIX MpPOrpaMMax BbIJIEIECHBI



AJIIEMEHTBl COJEPKaHMsI, OTHOCSAIIMECS K pe3yJbTaraM, KOTOPBIM 0Oydarouuecs
«I10JTy4aT BO3MOXKHOCTb HAYUUThCSI».

[IpumepHas mporpamma Y4YUTHIBA€T BO3MOKHOCTH IOJIyUYEHHUSI 3HAHUN B TOM
YHClIe Yepe3 MPAKTUYECKYIO JEATEeIbHOCTh. B mporpaMMe COmep UTCs MPUMEPHBIM
nepeyeHb NPaKTUYECKUX padoT.

ba3oBblil ypoBeHb

OCHOBBI OPraHUYeCKOM XUMHUH

[losBneHne W pa3BUTHE OPraHUYECKOW XHUMHUM Kak Hayku. Ilpenmer
OpPraHM4YecKOM XUMHUH. MeECTO M 3HAaYE€HHE OpPraHU4YEeCKOW XHMHUHU B CHUCTEME
€CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOEHHE KaK MOpANOK COECIMHEHUS aTOMOB B MOJIEKYJE
COrJIJACHO MX BaJICHTHOCTH. OCHOBHBIE TMOJIOKEHHSI TEOPUU XHUMHUYECKOIO CTPOEHUS
opranuueckux coennHeHuid A.M. bytiepoBa. YTiepoaHbIM CKeJET OpraHUYecKOu
MoJieKyJbl. KpaTHOCTh XMMHYECKOM CBS3U. 3aBUCHUMOCTh CBOMCTB BEILIECTB OT
XUMUYECKOTr0 CTpOeHMs Mosekyn. HM3omepus wu  wusomepnl. [lomstue o
byHKIIMOHANBHOU Tpymie. [[puHIUIEI KiaccuduKauu OpraHUuIeCKUX COCTUHEHUN.
Cucremaruueckass MEXKIyHapoAHasi HOMEHKIATypa W MPUHIMIB 00pa3oBaHUsA
Ha3BaHUW OPTraHUYECKHUX COCTMHEHHU.

Ankanbl. Cmpoenue monekynrol memauda. 1'OMOJOTMYECKUl psifi alTKaHOB.
I'omonoru. Homenkiarypa. M3oMepust yriaepogHOro ckejaera. 3aKOHOMEPHOCTH
M3MCHEHUS (PU3NYECKUX CBOMCTB. XWMHYECKHE CBOWCTBA (HA MpUMEpe MeTaHa U
ATaHa): PeaKluy 3aMelleHusi (raJloreHUpOBAaHME), NETUAPUPOBAHUS KaK CIOCOOBI
IIOJIyYEHHs BAKHEWIINX COCIMHEHUN B OPraHUYECKOM CUHTE3€. | opeHne meraHa Kak
OJIMH U3 OCHOBHBIX MCTOYHUKOB TEIUIa B MPOMBIIUICHHOCTH U ObITYy. Haxoxnenue B
IIPUPOJIE U IPUMEHEHUE ATIKAHOB. [loHAmMuUEe 0 YUKIOATKAHAX.

Ankenbl. Cmpoenue monekynivl smuieHd. 1 OMOJOTMYECKHNA PsiJi AJIKEHOB.
Homenknarypa. M3oMepusi yriiepoJHOTO CKEJIETa M MOJIOKEHUS KPAaTHOW CBSI3H B
MoJieKyJie. XUMUYECKHE CBOMCTBA (Ha MpUMEpe 3TUIICHA): PEaKLUU IPUCOECTUHEHNUS
(ramoreHupoBaHue, 2UOpUpoBaHue, TUAPATALUA, cUOPOLAIO2EHUPOBAHUe) KaK CTIOCO0
nojiydeHus:  (QYyHKUMOHAIBHBIX  MPOU3BOAHBIX  YIJIEBOJOPOJOB,  TOPEHMS.
[Tonumepuzanusa HSTUIEHA KaKk OCHOBHOE HAINpPABICHHE €ro MCIOJIb30BaHUS.
[TonuaTuieH Kak KpPYNHOTOHHAXHBIA MPOAYKT XHMHUYECKOIO IPOU3BOJICTBA.
IIprmenenue sTuieHa.

Anxanuensl u kayuyku. [lonsiTue 00 ankagueHax Kak yrieBoJopo/iax ¢ IByMs
NBOMHBIMU cBsi3siMU. [lonmumepuzanuss auBuHwia (OyraaueHa-1,3) kak cmoco0
IIOJIyYEHHsI CHHTETHMYECKOrO0 Kaydyka. HaTypalbHbIi M CUHTETHYECKUM KaydyKH.
Bynkanuzanus kayuyka. Pe3una. [IpumeHneHne kaydyka U pe3vHBI.

Ankusbl. Cmpoenue monexkynvl ayemunieHa. I'OMOJIOTUYECKUAN DSl AJIKAHOB.
Homenknartypa. M3oMepusi yriiepoJHOTO CKEJIETa U MOJIOXKEHUS KPAaTHOW CBSI3H B
MoJiekysie. XUMHUYECKHe CBOMCTBa (Ha mpuMepe  aleTWIEeHa): peakuuu
IIPUCOEAVHEHNUS (ramoreHupoBaHue, euopuposanue, ruapaTanus,
2u0po2ano2eHuposanue) Kak Crnocod MOJyYeHUs MOTUMEPOB U JIPYTUX MOJIE3HBIX
IIPONYKTOB. ['OpeHMe aneTmneHa Kak MCTOYHMK BBICOKOTEMIIEPATYPHOTO IIaMEHH
JUISL CBApKU U PE3KU MeTajuioB. [[puMeHenne anernieHa.



Apenbl. beH301 Kak TPEACTaBUTENb apOMAaTHUYECKUX  YTIIEBOJOPOJIOB.
Cmpoenue monexkynvl 0Oenzona. XHUMHYECKHE CBOWCTBA: PEAKIMH 3aMELICHUS
(rajmoreHMpoBaHUE) KaK CIIOCO0 MONYYEHHS] XUMHUYECKUX CPEJICTB 3alIUThl pACTEHUH,
npucoeAnHeHus (TUAPUPOBAHUE) KaK J0KA3aTeNbCTBO HEMPENEIbHOTO XapakTepa
oensomna. Peakmus ropenus. [Ipumenenne 6eHsona.

Crmptel. Knaccudukanmsi, HOMEHKIATypa, W30MEpHs CHUPTOB. MeETaHONI U
ATAHOJ KaK TMPEACTABUTEIN TPEACTbHBIX OIHOATOMHBIX CIHPTOB. XHWMUYECKHE
CBOMCTBa (Ha TpHUMEpe METaHOJIa W 3TAHOJA): B3aUMOJCUCTBHE C HATpUEM Kak
croco0 yCTaHOBJICHUS! HAJIMUWS THAPOKCOTPYIIbI, PEAKIMs C TaJoreHOBOA0pOIaMU
KaK Croco0 TMOJy4YyeHUs pacTBOPHUTENEH, Neruaparanus Kak Ccrnocod ModydeHus
STWICHA. Peakius TropeHus: CHHpTHl KaK TOILIMBO. lIpuMeHeHWe MeTaHola H
sTaHoNa. OUNOIOTHIECKOE JICHCTBUE METAaHOJA U ATAHOJA HAa OPraHW3M 4YellOBeKa.
OTUJICHTJIMKONb W TJMIEPUH KakK MPEJICTABUTENN MPEACIbHBIX MHOT0ATOMHBIX
cnuptoB. KauecTBeHHast peakiis Ha MHOTOATOMHBIE CIIUPTHI M €€ IPUMEHEHUE NS
pacno3HaBaHUs TJUIEPUHA B COCTaBE KOCMETHYECKHUX cCpenctB. [IpakTudeckoe
MIPUMEHEHUE ITHIICHIJIMKOJIS U TIIMIICPUHA.

®enon. CtpoeHue MoneKynsl eHona. BzaumHnoe enuanue amomos 6 Moaekyie
Qenona. Xumuueckue ceolicmea: 63aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM
Hampus, opomom. lIpumenenne gpenona.

Anpneruasl. Merananb (dopmanbierua) W OTaHAIb (aneTaabJeruj) Kak
MPEACTaBUTEIM  TMPEACNbHBIX  ajdbJACTUIO0B. KadecTBEHHBIE  pEakIUH  Ha
KapOOHWIBbHYIO Tpynmy (peakiusi «cepeOpsHOro 3epKaiiay, B3auMOJCHCTBUE C
ruapokcugom mean (II) m ux npumeHenue it OOHapyKEHHsI TpPENETbHBIX
aNBICTUAOB B TPOMBINUICHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTH aIbJICTHJIOB.
[Ipumenenue dhopmanbaeruaa v aleTaabIeruia.

KapOoHoBbIe KUCTOTHL. YKCyCHas KHUCJIOTa Kak MPEACTaBUTENb MpPeaesIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT. XMUMUYECKHUE CBOMCTBA (HA MPUMEPE YKCYCHOM
KHCIIOTBI): pPEaKIMu ¢ METaJlJIaMU, OCHOBHBIMH OKCHJIaMH, OCHOBAHHSIMH U COJISIMHU
KaK TIOATBEPKJICHUE CXOJACTBA C HEOPTaHWMYECKUMHU KHUCJIOTaMu. Peakius
TepUPUKALNUUA KaK CIIOCOO TMONYYEHUS CIOXKHBIX 3(hupoB. [IpumeHneHne ykcycHoM
KHCIOTHL. [IpencraBienne o BBICIINX KapOOHOBBIX KUCIIOTaX.

Crnoxubie 2¢upsl U KUpbl. CrokHBIE 2PUPHI KaK TPOTYKTH B3aUMOACHCTBUS
KapOOHOBBIX KHCJIOT cO crnupTamu. [IpuMeHeHue ClIoXKHBIX 3(UPOB B MHUILIECBON U
nappIOMEpHON TPOMBIITUICHHOCTU. JKHUpBI Kak CIOXHBIE J(QUPHl TIHMIICPUHA H
BBICIIMX KapOOHOBBIX KHUCIOT. PacTurenbHbie U >KHUBOTHBIE J>KHPBI, UX COCTaB.
Pacro3naBanue pacTUTENBHBIX )KHUPOB HA OCHOBAHWM WX HEMPEIASIHHOTO XapakKTepa.
[Tpumenenue xupoB. ['uAPONN3 UK OMBUICHUE KUPOB KaK CIIOCOO TTPOMBIIIICHHOTO
MOJIYYEHHUS] COJIEM BBICHIMX KApOOHOBBIX KHUCJIOT. MBUIA Kak COJU BBICHIUX
KapOOHOBBIX KUCIOT. MoroIiye cBoicTBa MblLja.

VYrneBoasl. Knaccudukanus yrineBogoB. HaxoxkaeHue yrieBojoB B MpUPO/IE.
['moko3a kak anpaerugocnupt. bpoxenue rimoko3sl. Caxaposa. [ uopoaus caxaposoi.
Kpaxman u memitrono3a Kak OHMOJOTHYECKHME TOJUMEpPhl. XUMHUYECKHE CBOMCTBA
Kpaxmalia U LEeJUTIONI03bI (THAPONIN3, KAYECTBEHHAs PEaKIMsl ¢ MOJ0M Ha Kpaxmall U
ee MpUMEHEHHE TSl OOHAPYKEHHS Kpaxmalia B MIPOayKTax nutanus). [I[pumenenue u



Ouonoruyeckas poJib yrieBoJoB. [loHsTHEe 00 UCKYCCTBEHHBIX BOJIOKHAX Ha MpUMeEpe
alEeTaTHOrO BOJIOKHA.

Nnentudukarus opraHuYecKUX COEAUHEHUM. [ eHemuyeckas c653b MeHcoy
K1accamu op2aHudeckux coeounenuti. TUNbl XUMUYECKUX PEAKUUNA B OPraHUYECKOM
XUMUHU.

Amunokucinotel U Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKHCIOTBI Kak
amdorepHble opraHudyeckue coeauHeHus. llentugHas cBsi3p. buonormueckoe
3HaUEHHWE O-aMUHOKHCIOT. O0yacTu TNpPUMEHEHHS aMUHOKUCIOT. benku Kak
npupoaHsie Ouononumepbl. CocTaB U CTpoeHUE O€NKOB. XHMHYECKHE CBOWCTBA
OeNKoB: TUAPON3, NeHaTypaiusa. OOHapyKeHrue OSIKOB MPH MOMOIIH Ka4eCTBEHHBIX
(uBetHbIX) peakuuid. [IpeBpamieHusi OenkoB MU B opranusMe. buonormyeckue
GbyHKIIUU OENKOB.

Teopernyeckue 0CHOBbI XUMHUU

Crpoenue BemectBa. COBpeMEHHAsi MOJIENb CTPOCHUSI aToMa. DJIEKTPOHHAs
KoH(purypauust aroma. OcHosHoe U  8030YHCOEeHHble COCMOAHUS — AMOMOS.
Knaccudukarmuss XUMHYECKHUX JJIEMEHTOB (s-, P-, d-aimementsi). OcoOeHHOCTH
CTPOEHUSI HHEPTreTUYECKUX ypoBHEW aTomMoB d-aiemeHToB. Ilepuognueckas cucrema
xumuueckux aneMeHToB .M. MenneneeBa. @usznueckuid cmbica [lepuoamueckoro
3akoHa JI.MI. Menneneesa. IlpuunHbl M 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
AJIEMEHTOB M WX COEAWHEHUM MO MEpUoJaM U TpynmnaM. DJIEKTPOHHAas MPUpOJa
XUMUYECKOM  CBSI3U.  DJEKTPOOTPUIATEIBHOCTh. BuAbl XUMHUUYECKON  CBS3U
(xoBaJIeHTHAsl, HOHHAsA, METaJUIMYecKasi, BOJIOPOHAS) U MEXaHU3MBI €€ 00pa30BaHUsI.
Kpucmannuueckue u amopgnvie eewecmea. Tunvl Kpucmaniiuyeckux peuiemox
(amomHas, MONEKYIAPHASA, UOHHAA, Memaniiuyeckas). 3asucumocmos @uauyeckux
ceoticme geujecmea om muna Kpucmaniiudeckou peuwtemxu. 1IpuauHbl MHOr0OOpa3us
BEILIECTB.

XUMHUYECKHUE peaklru. ['OMOreHHble W TreTeporeHHbie peakuuu. CKOpOCTh
peakiuu, €€ 3aBUCUMOCTb OT pAa3JU4yHbIX (DaKTOPOB: MPUPOJABI PEATUPYIOIIUX
BEIIECTB, KOHUEHTPALMA pPEarupyroliux BELIECTB, TEMIEPATyphl, IUIOIAAN
PEaKIIMOHHOMN MTOBEPXHOCTH, HATTMYUS KaTanu3aTopa. Polib kaTanu3aTopoB B MPUPOJIE
Y MPOMBIIIUIEHHOM MPOou3BoAcTBE. OOpaTUMOCTh peakiuil. XMMHUYECKOEe PaBHOBECUE
U €ro CMEIEHUE MOJ JACUCTBUEM Pa3IMYHBIX (PaKTOPOB (KOHIIEHTpAIMsl PEareéHTOB
WU TPOAYKTOB pEAKIMHU, NABJICHUE, TeMIepaTrypa) s CO3JAaHUs ONTHUMAaIbHBIX
YCJIIOBUH MPOTEKAHUS XUMHUUYECKUX MPOLECCOB. [ucnepcuvie cucmemsl. [lonsamue o
Koanouoax (3o1u, 2eau). Ucmunnvie pacmeopwi. Peakiiuu B pacTBopax 3JIEKTPOJIUTOB.
pH pacTBOpa Kak IMoOKa3aTellb KHUCJIOTHOCTU cpeabl. ['maponu3 coineil. 3HaueHue
ruapoin3a B~ OWUOJOTMYECKMX  OOMEHHBIX  mpoieccax.  OKHUCIUTETbHO-
BOCCTAHOBUTENBHBIC PEAKIUW B TPUPOAE, NPOU3BOACTBEHHBIX MPOILECCAX W
KUZHEAECATEIbHOCTH OpPraHu3MoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOWMCTBA
MPOCTHIX BEIIECTB — METAJJIOB TJIABHBIX W MOOOYHBIX MOATPYI (MeIb, *KeIe30) U
HEMETAJVIOB: BOJIOPOJa, KUCIOpPO/aa, TalOTeHOB, Cephbl, a3ora, (ocdopa, yriepona,
kpemHusi. Koppo3ust mMeTamioB: BHIBI KOPPO3HUM, CIOCOOBI 3alUTHI METAIJIOB OT
KOPPO3UHU. JNeKmpoau3 pacmeopos u pacniaeos. Illpumenenue snekmpoauza 6
NPOMBIUUTEHHOCTU.



XuMHUSA U KU3Hb

Hayunbie MeTo/pI MO3HAHUS B XUMUU. VICTOUHUKN XUMUYECKON UHPOpMAIIUU.
[Touck uHpopManUu MO HA3BAHUIM, UACHTU(UKATOPAM, CTPYKTYPHBIM (popMynam.
MopenrpoBaHue XUMUYECKHUX MPOLECCOB U SIBICHUH, XUMUYECKUU AHANU3 U CUHME3
KaK METO/Ibl HAy4YHOT'O MO3HAHUS.

Xumusi u  3A0poBbe. JlekapcTBa, (epMEeHThI, BUTAMHUHBI, TOPMOHBI,
MuHepasibHble BOJbI. [IpoOsieMbl, CBsI3aHHBIE C TPUMEHEHUEM JIEKapCTBEHHBIX
npenapatoB. BpenHbie npuBbIUKY U (HaKTOPbI, pa3pyliaroiiue 340poBbe (KypeHue,
yrnotpeOieHre ankorois, Hapkomanusi). ParmonansHoe nutanue. [luwessvie dodoasku.
OcHo6bl nuwesou Xumuu.

XuMHUs B TIOBCEAHEBHOM XM3HU. Moroniyue U 4YucTsame cpeacrtra. Cpeocmea
O0pbOBL ¢ OLIMOBLIMU HACEKOMBIMU. peneilieHmul, uncekmuyuovl. CpeactBa TUIHOU
TUTUCHBI W KocMeTHWKH. [IpaBmia Oe3omacHOW pabOTHI C €IKUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEJCTBAMU OBITOBON XHMUH.

XuMHUsL U CEIbCKOE XO03IMCTBO. MUHEpalbHbIe U OpPTaHUYECKHE YA00pEHUs.
CpeacTBa 3a1UThl paCTEHUM.

Xumus u 3Hepretruka. [[pupoaHbpie HICTOYHUKH YraeBoA0poa0B. [IpupoaHselil n
MOMYTHBIA HE(QTAHOM Tras3bpl, UX COCTaB M Hcnonb3zoBaHue. CoctaB HepTH U ee
nepepadorka. Hedrenpoaykrel. OkTaHoBoe uncio OenzuHa. OxpaHa OKpyKarolien
cpenbl  mpu  HerenmepepabOTKE U TPAHCHOPTUPOBKE  HEDTENPOIYKTOB.
AJIbTEpHATUBHBIE UCTOYHUKH SHEPTHUU.

Xumuss B crpoutenbcTBe. llement. beron. Ilogbop onrumanbHBIX
CTPOUTENIbHBIX MAaTEPUATIOB B MPAKTUYECKOU JIEATEIbHOCTH YEIOBEKA.

XUMHUSL U 3KOJIOTHSI. XMUMHUYECKOE 3arpsi3HCHUE OKPYKAIOIIEH Cpelbl U €ro
nociencteud. Oxpana ruzapocdepsl, Mo4Bbl, aTMochepsl, Giaopel U ¢GayHbl OT
XUMHUYECKOT0 3arpsi3HEHUS.

Yriay0/eHHblil ypOBEHb

OCHOBBI OPraHUYeCKOM XUMHUH

[losgBneHne U pa3BUTHE OPraHUYECKOW XHUMHUM Kak Hayku. Ilpenmer
OpPraHU4YecKOM XUMHUH. MECTO M 3HAYE€HHE OpPraHU4YEeCKOW XHMHUH B CHCTEME
€CTECTBEHHBIX HayK. B3auMOCBS3b HEOPraHNYECKUX U OPraHUYECKUX BELLECTB.

XHUMHUYECKOE CTPOEHUE KaK TMOpANOK COECIMHEHUS aTOMOB B MOJIEKYJIE
COrJIJaCHO MX BaJIECHTHOCTH. OCHOBHBIE TMOJIOKEHHSI TEOPUU XHUMHUYECKOIO CTPOEHUS
oprann4eckux coeauHeHud A.M. bytiepoBa. YTepOJaHbIA CKEJIET OpPraHUYECKOU
MosieKysbl. KpaTHOCTh XMMHYECKOM CBSI3U. 3aBUCHMOCTH CBOMCTB BEILIECTB OT
XUMHYECKOI0 CTpOeHMs Mojekyn. M3omepus u  usomepnl. Ilonsatue o
dbyukimoHanbHOM rpynie. [IpuHIMNbl K1accupukaum OpraHuuecKux COSIUHEHUM.
MexayHapo/iHas HOMEHKJIATypa W MPUHIUITBEI 00pa30BaHUs HA3BAHUM OPraHUYeCKUX
COCIUHECHUM.

Knaccudukamuss U 0COOCHHOCTH OpraHMYECKMX peakinuid. PeaknnoHHbIC
LHEeHTphI. [IlepBOHaYaIbHBIC OHATHS O TUNIAX U MEXaHU3MaX OPraHUYECKUX PEaKIUK.
I'OMONUTHYECKUI W TETEPONUTUYECKUN Pa3pblB KOBAJIEHTHOW XUMHYECKOM CBS3H.



CBoOOHOpaIMKATILHBIA U MOHHBIM MeXaHU3Mbl peakiuu. [lonarue o Hykineodue u
anekTpodue.

AJIKaHbl. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa.
Sp3-FH6pI/IzLH3auH>I opOutaneid atomoB yriepoja. ['omoyorudeckuil psig U oOIas
dbopmyna ankaHoB. CucremaTHdyeckas HOMEHKIATypa ajKaHOB M  PaJUKajoB.
N3omepust yrnepoanoro ckenera. @u3n4ecKkue CBOMCTBA AJIKAHOB. 3aKOHOMEPHOCTHU
W3MEHEHUSA buzmIecKux CBOWCTB. XUMHYECKHE CBOMCTBA  QJKAHOB:
raJOr€HUPOBAHUE, JIETUJIPUPOBAHUE, TEPMHUUECKOE PAa3J0KEHUE, KPEKUHI Kak
crocoObl TOJIyYEHHUs Ba)KHEHIIUX COCIMHEHUN B OpraHu4yeckoM cuHTe3e. ['opeHue
QJIKAHOB KaK OJMH M3 OCHOBHBIX MCTOYHUKOB TEIJIa B MPOMBIILIIEHHOCTH U OBITY.
N3omMepuzanusi Kak Ccroco0 TMOJMy4YeHUsi BBICOKOCOPTHOrO OeH3uHa. MexaHusm
peaknuu CBOOOJHOPAAMKAIHLHOTO 3amemieHus. [lomydenue anmkaHoB. Peaxius
Bropua. Haxoxnenue B npupoie 1 NpUMEHEHNE aJIKaHOB.

[uxnoankanel. CrTpoeHWe MoOJEKyl IuKiIoankaHoB. OO6mas ¢dopmyna
uukinoankaHoB. HomeHkmarypa  uukioankaHoB. M3oMepust — IUKIIOQJIKaHOB:
VTJIEPOJHOTO CKEJeTa, MEXKKIaccoBasi, MPOCTPAHCTBEHHAs (yuc-mpaHc-u3oMepus).
Crnemuduka CBOWCTB NUKIOAIKAHOB C MaJbIM pa3MepoM MHKIAa. Peakiuun
MIPUCOEANHEHHUS U PAIUKATIBbHOTO 3aMEIICHHUS.

AJKeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl THUJICHA.
sz-m6p1/1zm3auml opOuTaiell aTOMOB yTriepojia. G- U T-CBsI3U. [ OMoNorudeckuit psij
u obmas Qopmyna ankeHoB. HomeHkiatypa ankeHoB. M3oMepusi ajaKeHOB:
YIJIEPOJHOIO CKEJETa, MOJIOKEHUSI KPATHOU CBSI3U, MPOCTPAHCTBEHHAS (yuc-mparc-
u3oMepusi),  MexkiaccoBas.  Dusznueckue  CBOMCTBa  alkeHoB.  Peakuun
ANEKTPOPUIBLHOTO TPUCOCIUHEHUSI KaK CIoco0 TMoiaydeHus (YyHKIHOHATBHBIX
MPOU3BOJIHBIX  yrieBoaoponoB. IIpaBwio MapKOBHUKOBa, €ro 3JIEKTPOHHOE
oO0ocHoBaHMe. Peakiuu oOkucieHUs U nojauMmepuzanuu. llonmudTHiieH  Kak
KPYITHOTOHHAXHBI MPOAYKT XHUMHYECKOrO0 NPOU3BOACTBA. I[IpOoMbIlLIEHHBIE W
nabopaTopHble CMOCOObI TONY4eHHs alkeHOB. [lpasuno 3atiyesa. IlpumeneHue
AJIKEHOB.

Ankanuensl. Knaccudukarusi ankaJueHOB IO B3aUMHOMY PACIOJIO0KEHUIO
KpaTHBIX CBsi3ed B Mosekysne. OCOOEHHOCTU JJICKTPOHHOTO U MPOCTPAHCTBEHHOIO
CTPOCHHSI COTPSHKEHHBIX ankaaueHoB. O0mas popmyna ankanueHo. HomenkmaTypa
1 n3oMepus ankaaueHoB. Ou3znyeckue CBONCTBA alKaIUECHOB. XMMUYECKUE CBOMCTBA
aJIKaJIMCHOB: PEaKIMU MPUCOEAUHEHUS (TUAPUPOBAHUE, TAJIOTCHUPOBAHUE), TOPEHUS
u nonumepusaiu. Bkiang C.B. JleObeneBa B moiydeHHEe CHHTETHMYECKOTO KaydyKa.
Bynkanuzanus kayuyka. Pesuna. MHorooOpasue BHIOB CHUHTETUYECKHX KAay4yKOB,
MX CBOMCTBA U MpuMeHeHue. [lonyduenne ankaaueHos.

AJIKUHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI AllETUIIEHA.
Sp-rubpuauzanus opoutaneil atoMoB yriepoga. l'omosioruyeckuil psn u oOias
dbopmyna ankuHoB. Homenknartypa. M3oMepusi: yriepogHOro CKenera, MOJIOKEHHS
KpaTHOW CBA3U, MEXKiIaccoBas. (PU3MYECKHE CBOWCTBA aJKUHOB. XUMUYECKHE
CBOMCTBA aJKMHOB: PEAKITUN MPUCOCIUHECHUS KaK CIOCO0 MOJYYCHHS MOJIUMEPOB U
IPYruX TOJNE3HBIX MPOAYKTOB. Peakyuu 3amewenusi. 1'OpeHHE alETUIICEHA Kak
HMCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHM JUJISI CBApKM M PE3KH METAJLJIOB.



[Tomyuenue arneTwiieHa MUPOIU30M METaHa W KapOuIgHBIM MeTomoM. [IpumeneHue
areTUICHA.

Apenbl. Ucmopuss omxpwvimusa 6ensona. COBpeMEHHbIE MPEACTABICHUS 00
AIIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpOeHHMU OeHsomna. M3oMepus 1 HOMEHKJIaTypa
romojioroB Oenzoma. OOmas ¢dopmyna apeHoB. du3nyueckue CBOWCTBA OCH30Ja.
XUMUYeCKHue CBOWCTBa O€H30/a: peakuu  DIEeKTPOPHUILHOTO  3aMelIeHUs
(HUTpOBaHME, TaJOTCHHUPOBAHUE) KAaK CIOCOO TOIYYEHHS XUMHUYECKHUX CpPEICTB
3alllUThl  pAcTEHW; MpUCOeNUHEHUs (TUIPUPOBAHHME, TaJOrC€HUPOBAHUE) Kak
JI0Ka3aTeNbCTBO HEMPEAeNbHOr0 Xapakrepa Oen3ona. Peakius ropenus. [lomydenue
oenzona. OcobeHHoCmMuU XUMUYECKUx ceoucma moayona. BzauMHoe BIUsTHUE aTOMOB
B MoJieKyJe Tonyosa. Opuenmayuonusie 3gpgexkmul 3amecmumenei. llpumeHenue
rOMOJIOTOB O€H3071a.

Cnuptel. Knaccudukanus, HOMEHKJIaTypa ciupToB. ['oMosnorudeckuit psa u
obmrast ¢opmyna MpPEAETbHBIX OJAHOATOMHBIX cmHUPTOB. M3omepus. dusnueckue
CBOMCTBa TMpEACIbHBIX OJHOATOMHBIX CHHUPTOB. BomopomHas CBs3b MEXIy
MOJIEKyJIaMH W €€ BIMSHHE Ha (PU3MUEeCKHe CBOMCTBA CHHUPTOB. XUMHUYECKHE
CBOMCTBAa: B3aUMOJECHCTBHE C HATPHUEM KaK CHOCOO YCTAHOBJIEHUS HAIUYUSA
TUAPOKCOTPYMIBI, C TAJIOT€HOBOAOPOIaMH KaK CIOCOO MOJy4eHUs] pacTBOPUTENEH,
BHYTpU- U MEXMOJEKYyIsApHas Aeruaparanus. Peakuus TOpeHUs: CIOHUPTHI Kak
toruuBo. [lonyuenue sTaHomna: peakiusi OpOXKEHUs TIFOKO3bI, THApATAIUs dTUJICHA.
[Ipumenenne meraHona u d3TaHona. Dusmonormueckoe AEHCTBHE MeTaHOJA |
ATaHOJA HA OPTaHWU3M YEJIOBEKA. DTUJICHTIIUKOIb W TJIMIIEPUH KAaK MPEICTaBUTEIN
MpEeNeTbHbIX MHOTOATOMHBIX cUpTOB. KadecTBeHHas peakiusi Ha MHOTOATOMHBIE
CIHPTHI U €€ TIPUMEHEHHE /JIsl PAaClO3HABAHMS TIIUIIEPUHA B COCTaBE KOCMETHUECKHUX
cpencts. [IpakTrueckoe MpuMeHEHNE YTUIICHIJIUKOIIS U TIIHIIEPUHA.

®enon. Ctpoenue Monekyibl peHona. B3aumHoe BIusHUE aTOMOB B MOJIEKYJIE
denoma. duzmueckue CBOHCTBa (eHoNMa. XHWMHYECKHE CBOWCTBA (peakiuu ¢
HaTpUeM, THUApPOKcUIOoM HaTpus, Opomom). [lomyuenuwe ¢enoma. IIpumenenue
(dbenomna.

Anpaerunbl 1 KetoHbl. Knaccudukamus anbnerufioB U KeToHoB. CTtpoeHue
OpeIeNbHBIX  albACTHUAOB. OJIEKTPOHHOE H  TMPOCTPAHCTBEHHOE  CTPOCHHUE
KapOOHWIbHOU Tpynmbl. ['oMonorudeckuid psig, oOmas GpopMyrna, HOMEHKIATYpa W
U30MEpUsS  TpEACNbHBIX  ajubAerujioB. Duznueckue CBOWCTBA  MpPENETbHBIX
aNberuaoB. XHUMHYECKHE CBOICTBA MPEACHbHBIX albJCTHAOB: THAPUPOBAHUE;
KAueCTBEHHbIC pEAKIMM Ha KapOOHWIBbHYIO Tpymnmy (peakuus «CepeOpsHOro
3epkania», B3aumojeiictBue ¢ ruapokcuaom wmenu (1)) m ux npumenenue yis
OOHapY>KEHHS TPECTbHBIX aJbJCTUOB B TPOMBINIICHHBIX CTOYHBIX BOJAX.
[Tony4yenue npeaenbHbIX adbJAETUI0B: OKUCIEHHE CIUPTOB, THApATAIlUsl alleTHIeHa
(peakuus KyuepoBa). TokcuyHocTh anbieruaoB. [IpuMenenune Qopmanpieruga u
aneTanbaeruaa. AIETOH Kak MpeacTaBuTellb KeTOHOB. CTpoeHue MOJIEKYJIbI alleTOHa.
Oco0eHHOCTH peaklny OKUCIICHUA ateToHa. [IpuMenenue arerona.

Kap6onoBbie kucinotel. Krnaccudukanuss W HOMEHKIATypa KapOOHOBBIX
kucnoT. CTpoeHue mpeeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DJIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOEHHE KAapOOKCWIBHOW Ipynmbl. ['omMosoruyeckuil psa u
obmas ¢opmylia TpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DU3MUYECKUE



CBOMCTBA NpeebHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. XUMHYECKHUE CBOMCTBA
MPENETbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT (peakmuu C MeTalljlaMH,
OCHOBHBIMU OKCHJIaMU, OCHOBAHUSIMU U COJISIMH) KaK TMOJTBEPXKIACHUE CXOICTBA C
HEOpraHW4YeCKUMHU KucioTaMu. Peakuus stepudukanyu 1 ee o0paTuMocTs. BiausiHue
3aMecTUTeNIed B YIJIEBOJOPOAHOM pajguKalieé Ha CHWIy KapOOHOBBIX KHCIIOT.
Oco0EHHOCTH XUMUYECKHUX CBOMCTB MYpPaBbUHOW KUCHOTHI. [lonydeHue npenenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIIOT: OKHCIICHHUE AJKAHOB, AJIKEHOB, MEPBUYHBIX
CIOUPTOB, aJbACrU0B. BaxxHelmme mnpencTaBUTeNd  KapOOHOBBIX  KHUCJIOT:
MypaBbuHasi, yKCycHass M OeH30iiHas. Beicmime mnpenenbHble U HENpEaEIbHBIE
KapOOHOBBIE KUCTOTBI. Onmuueckas uzomepus. Acummempudeckuti amom y2iepood.
[IpumeneHnue kKapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl U xupbl. CTpoeHHE W HOMEHKJIATypa CIIOXKHBIX 3(UPOB.
MexxknaccoBasi u3oMepuss € KapOOHOBbIMHU KuciioTamMu. CrnocoObl MONTy4YeHus
CIOXHBIX 3hupoB. OOpatuMocTs peaknuu dTepudukanuu. [IpumeHeHne CiIoKHBIX
7(¢UpOB B THUIIECBON M TapPrOMEpHON NPOMBINIIEHHOCTH. JKUpPBI KaK CIIOXHBIC
a(uUpbl TIUIEpPUHA W BBICIIUX KapOOHOBBIX KHUCJIOT. PacTuTenbHble W >KUBOTHBIC
XKUpBL, UX cocraB. dDusnyeckue CBOMCTBA KUPOB. XHMHYECKHE CBOWCTBA >KUPOB:
TUAPUPOBAHUE, OKHUCIEeHWEe. [WMOpoau3 WM OMBUICHHE >KHPOB Kak crocol
MIPOMBIIVIEHHOT'O TIOJYYE€HHsI COJIEM BBICIIMX KapOOHOBBIX KHCIOT. [lpumeneHue
KHUPOB. MBLIA KaK COJIM BBICHINX KapOOHOBBIX KUCIOT. MOIOIINE CBOMCTBA MBbLIIA.

VYrneBoasl. Knaccudukanus yrieoaos. @usndeckue CBOMCTBA U HAXOXKACHHUE
YIJIEBOAOB B mpupoze. [Ioko3a Kak anpJerugocrnupTr. XUMHYECKUE CBOWMCTBA
TJIIOKO3bI: ayuiupoganue, aiKuIuposanue, CiupToBOE U MOJIOYHOKHCIIOE OpOXKEeHHE.
DKCNIEPUMEHTAIBHBIE TOKA3aTENbCTBA HAJMYNS AIbJAETUAHON U COUPTOBBIX T'PYIN B
rimoko3e. [lomydenue roko3bl. Dpykmosa Kak usomep 2aokoszvl. Puboza u
oesokcupuboza. Baxnelmue aucaxapuabl (caxaposa, J1aKmo3da, Maibmosd), HUX
CTpoeHne U (u3uueckue CBOMCTBA. ['MApPONW3 caxapos3bl, JIAKMO3bl, MAlbMO3bl.
Kpaxman u nemirono3a Kak OHMOJOTMYECKHME MOJUMEphl. XUMHYECKHME CBOMCTBA
Kpaxmaina (TUIpoian3, KaueCTBEHHAs! peaklys ¢ HOJIOM Ha KpaxMal U €€ MPUMEHEHHE
JUIsi OOHApY)KeHHsI KpaxMaja B MPOAYKTaX NUTaHUs). XUMUYECKHE CBOMCTBa
LEUIIOJIO3bl:  THAPONIN3, OOpa3oBaHUWE CIOXHBIX d>QupoB. IlpumMeHnenue u
Ouonornyeckas poiib yriaeBoaoB. OKHUCICHHE YITIEBOJOB — HCTOYHUK DHEPTUH
KUBBIX Opranu3mMoB. [loHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX HA MIPUMEPE AIIETATHOTO
BOJIOKHA.

Nnentudukamus opraHnyeckux coeAuHeHui. ['eHeTnueckas CBS3b MEXIY
KJIaCCaMU OPTraHUYECKUX COENVHEHU.

Awvunbl. [lepBuunble, BTOpUYHBIE, TpETUYHBIC aMuHBL. Kraccudukarms
aMUHOB IO THUILY YIJIEBOAOPOAHOTO pajdKana W YKCIY AMUHOIPYIII B MOJIEKYJIE.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE NPENEIbHBIX aMUHOB. DU3nUECKHE
CBOMCTBAa aMUHOB. AMHUHBI KaK OpPraHUYECKHE OCHOBAHHUS: PEAKLHH C BOIOM,
KHUCJIOTaMU. Peakuusi ropeHusi. AHWINH KaK IIPEACTABUTENb APOMATHYECKUX aMHUHOB.
Crpoenne anwimnHa. [IpuymHbl OCnablieHUss OCHOBHBIX CBOWCTB aHWIMHA B
CPaBHEHMHM C AaMUHAMHM TPENEIbHOrO psiaa. XUMHUYECKHME CBOWCTBA AHUJIMHA:
B3aMMOJCICTBHE C KHUCIOTaMH, OpOMHOHN BOJOW, okucieHue. [lomyduenne amMuHOB
ANKUJIMPOBAHUEM aMMHaKa u BOCCTAHOBJICHUEM HUTPOIPOU3BOIHBIX



yraeBoaopooB. Peaknus 3unHmHa. [IpuMeHeHne amMuHOB B (hapMaleBTHUECKOU
MIPOMBIIUIEHHOCTH. AHUIUH KAK Cbipbe Ol NPOU3800CMEA AHUIUHOBbIX Kpacumeell.
Cunmesvl HA OCHOB€ AHUNUHA.

AMUHOKUCTOTHI U Oenku. CoctaB U HOMeHKIaTypa. CTpoeHue aMUHOKUCIIOT.
['oMomnoruueckuii  psii  MPEACIbHBIX ~ AMUHOKHCIOT. M3omepus  npeoenvHbix
amunokuciom. OU3NYECKUE CBONCTBA MPEEIbHBIX aMUHOKHUCIOT. AMHHOKHUCIIOTHI
Kak am(poTepHbie opraHnndeckue coequHeHus. CuaTe3 menTuaoB. [lenTumnas CBs3b.
buonornyeckoe 3HaueHuE a-aMUHOKHUCIOT. OOJlacTU TPUMEHEHUS aMUHOKHUCIOT.
benku kak mnpuponaneie Ouononumepbl. CoctaB U cTpoeHue OenkoB. OcHogHbie
aMUHOKUCIOMbL, 0bpazyrowue 6Oeirku. XAMUYECKUE CBOWCTBA OEIKOB: THIIPOIU3,
JeHaTypanus, KadeCTBEHHbIE (LBETHbIE) peakiuu Ha Oenku. [IpeBpamienus OeinkoB
Uiy B opranu3Me. buonmornueckue GyHKmu OenKoB. JJocmuodicenuss 8 uzyueHuu
cmpoenus u CuHme3sa 0enKos.

Asomcooepocawue 2cemepoyukiuueckue coeounenus. Iluppon u nupuoun:
9NeKMPOHHOE CMPOEHUe, ApOMAMmuYecKull Xxapakmep, pasiuyue 6 nposeleHUuU
OCHOBHbIX ceoticms. Hykneunosvie xuciomwl: cocmas u cmpoenue. CmpoeHue
Hykneomudos. Cocmae uyxkneunoswvix kuciom (/[JHK, PHK). Ponb HyK1eunoswix
KUCTIOM 8 HCU3HEOeameNbHOCMU OP2AHUZMOS.

BricokomMonekynspHbIe COCTMHCHUSI. OcHOBHBIC TTOHSTHS
BBICOKOMOJIEKYJISIDHBIX COCIMHEHHI: MOHOMEp, IMOJIMMEp, CTPYKTYpHOE 3BEHO,
cTenieHb monuMepusanun. Kiaccudukanus monumepoB. OCHOBHBIE  CIIOCOOBI
MOJTYYCHHUSI BBICOKOMOJICKYJIIPHBIX COCMUHCHUN: PEaKIUd TOJUMEPU3ANNA U
nonukoHaeHcanuu. CTpoeHue M CTPYKTypa MOJUMEPOB. 3aBUCUMOCTb CBOMCTB
MOJIUMEPOB  OT CTPOCHHSI MOJIEKYJ. T[epMOIUIACTHYHBIE W TEPMOPCAKTHBHBIC
noiuMepsl. Ilposoosawue opeanuueckue noaumepwvl. Komnosumuvie mamepuaul.
llepcnekmuebt  ucnonb306aHus  KOMnosumuvlx  mamepuanos. Knaccudukanus
BoIoOKOH. CuHTeTH4yeckne BosiokHA. [lommdupHble W monMaMuIHbIE BOJIOKHA, HMX
CTpoeHHe, CBoicTBa. IIpakTudeckoe HCHONB30BaHWE BOJOKOH. Cumnmemuyeckue
NJIeHKU: U30AAYUs. Ol NPOB0008, MeMOpaHvl Ol ONPEecHeHus 600bl, 3aUjUMmHble
NJeHKU Ol A8MOoMOoOUel, n1acmulpu, xupypeuveckue nosasku. Hoevle mexnonozuu
oanvHelue20 coO8EpULeHCINBOBANHUS NOTUMEPHBIX MAMEPUATLO8.

TeopeTnueckue 0CHOBbI XUMHHU

Crpoenue BemectBa. CoBpeMeHHass MOJEIb CTpPOEHHsS aroMma. Jlyamusm
aneKkTpoHa. Keanmosvle uucna. PacnpenesnieHue 3JIEKTPOHOB IO JHEPTETUYECKUM
YPOBHSIM B COOTBETCTBUM C MPUHITUIIOM HAUMEHBIIIEH SHEPIUH, MPABUIOM XYHIA U
npuainoMm [laymu. OcoOEHHOCTH CTPOEHUSI SHEPTETHUECKHX YpPOBHEH aTtomoB d-
AJIEMEHTOB. OJeKTpoHHas KoHburypamuss artoma. Kriaccuduxanus XUMHUECKUX
9JIEMEHTOB (s-, P-, d-a;meMeHThI). OCHOBHOE W BO30YKICHHBIC COCTOSHHUS aTOMOB.
Banentaeie osnekTponsl. Ilepumoawdeckas cucreMa XUMHUYECKHUX  DJIEMEHTOB
J.1. MenneneeBa. ®usznueckuil cmbica Ilepuonnueckoro 3axkona .M. Menneneesa.
[TpyynHbI ¥ 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB M UX COCIMHECHUN IO
nepuojiaM U rpymnmnaM. MupoBo33peHUecKoe U HaydyHoe 3HaueHue llepuomamdeckoro
3akoHa JI.W. MenneneeBa. [Ilpocnoser J{.HM. Menoeneesa. Omkpvimue HOBbIX
XUMUYECKUX ITIeMEHMO8.



DJIEKTPOHHAs TPUPOJIa XUMHUYECKOM CBS3U. JEKTPOOTPHUIIATEIIHBHOCT.
KoBanenTHast cBsI3b, €€ pa3sHOBUIAHOCTA W MEXaHU3MbI 0Opa3oBaHus (OOMEHHBIA U
JOHOpHO-aKIenTopHselii). MoHHas cBa3b. Metamuyeckas cBsi3b. BogoponHas cBsi3b.
MesicmonexynsapHole 83aumo0eticmausi.

Kpucrammueckue u amopdHbie BemecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK
(aTomMHasi, MOJIEKYJIIpHAasi, WOHHAs, MeETaUIMYecKas). 3aBUCHUMOCTh (DU3UUYECKUX
CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKOW pemieTku. [IpuunHbl MHOrO0oOpas3us
BeuiecTB. COBpEMEHHbBIE TMPEIACTABICHUS O CTPOECHUU TBEPIbIX, JKHUIKUX H
ra3o000pa3HbIX BElIeCTB. JKuokue kpucmaniol.

Xumuueckre peakuud. ['oMoreHHble W reTeporeHHnie peakiuu. CKOpocTb
peakiuy, €€ 3aBUCHMOCTb OT pa3W4yHbIX (DaKTOPOB: MPHUPOJBI PEaArupyrOLIIUX
BEILIECTB, KOHIICHTPAIIMU PEarupyronux BEIIEeCTB, TeMieparypsl (mpaBuiio BanT-
l'odda), mimomamu peaklMOHHON MOBEPXHOCTH, HANWYMS KaTanu3aTtopa. JHEprus
aKTUBAMU. Axmueuposannviii komniexc. Karamusatopel u karamus3. Pomb
KaTaJIN3aTOPOB B MIPUPO/IE€ U MPOMBIIIIEHHOM MPOU3BOACTBE.

llonamue 06 sumanonuu u sumponuu. Iuepeus lubbca. 3akon I'ecca u
CIIEACTBUS U3 Hero. TeruioBble d3PGEeKThl XUMUYECKUX peakiuid. TepMOXUMHUECKHe
ypaBHeHusi. OOpaTuMocTh peakiuil. Xumuueckoe paBHoBecue. (CwmelieHue
XUMUYECKOTO PaBHOBECHUS MOJ| JIEUCTBUEM PA3IUYHBIX (PAKTOPOB: KOHIEHTPALUU
peareHTOB WM MNPOAYKTOB pPEAKIUW, HABIECHUs, TemiepaTypbl. Ponb cMelieHus
PaBHOBECHS B TEXHOJOTMUECKHUX Tpolieccax.

HMucnepcubie cucteMbl. Konnouonvie cucmemvl. VICTUHHBIE pPacTBOPHI.
PactBopenue kak  ¢usuko-xumuueckuit  mporecc.  CrnocoObl  BbIpaKE€HUSA
KOHLIEHTpAalMy PACTBOPOB: MACCOBAasl JOJSI PACTBOPEHHOI'O BEILECTBA, MOJAPHASA U
MOnANbHAsA Konyenmpayuu. Tump pacmeopa u mumpoganue.

Peakiiuu B pacTBOpax 3JE€KTpOJUTOB. KauecTBEHHbIE peakiMd Ha HOHBI B
pactBope. KHUCIOTHO-OCHOBHBIE B3aWMOJIEUCTBUS B pacTBopax. AMQOTEpHOCTb.
Honnoe npoussedenue 600vl. Booopoonwiti noxazamens (pH) pacmeopa. I'maponus
coJieil. 3HaueHue TUapoJin3a B OMOJOrHYECKUX OOMEHHBIX mpoiieccax. [Ipumenenue
TUAPOIN3a B IPOMBILIIIEHHOCTH.

OKuCIUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM B MPUPOJIE, MPOU3BOICTBEHHBIX
mpoiieccax u KUZHEACATEIbHOCTU OpraHU3MOB. OxucnumenvHo-
80CCMAaHOBUMENbHBIU NOMeHYUal cpeosbl. Juaepamma Ilyp6s. TloBenenne BelecTs B
cpenax ¢ pasHeIM 3HaueHueM pH. MeToasl 3M€KTPOHHOTO U 31eKMpPOHHO-UOHHO20
Oananca. ["anpBaHMYECKUI 2JIEMEHT. XUMHUYECKHE UCTOYHUKU TOKa. CmanoapmHulil
8000p0OOHbLU 371eKmpod. CmaHoapmubslii 21eKMpOOHbILL nomeHyuan cucmemsl. Pso
CMAaHOApmMHbIX  2IeKMpPOOHbIX ~ nomenyuanos.  Hanpaenenue — oxucaumenvHo-
80CCMAHOBUMENbHLIX  peaKyuu. IDIEKTPOIU3 PACTBOPOB U  PACILIABOB  COJIEH.
[IpakTuyeckoe  NpUMEHEHUE  DBJIEKTpOoiau3a  JUIsl  TOJYYEHHsS]  IIEIOYHBIX,
HIEJIOYHO3EMENBHBIX METAIUIOB U amtoMuHusA. Koppo3us MeTamioB: BUIbI KOPPO3UH,
CrocoOBbI 3aIIUThl METAJIJIOB OT KOPPO3HH.

OCHOBBI HEOPIraHUYECKOM XUMHUU
Ob6mas xapakrepuctuka 3m1eMeHTOB |A—IlIA-rpynmn. Okcuasl U TEpOKCUIBI
HaTpus U Kanus. Pacnio3HaBaHHWe KaTHMOHOB HaTpus M Kaius. Conu Hatpus, Kanws,



KaJIBIIUSl U MarHusi, UX 3HAYEHUE B MIPUPOJIC U KU3HM YelloBeKa. JKecmKkocmb 600bl U
cnocobwi ee ycmpanenus. Komniexchvle coeOuHenus antoMunus. Anomocunukamaoi.

Meramner IB-VIIB-rpynn (Mens, 1muHK, Xpom, mapranen). OcoOeHHOCTH
cTpoeHusi aromoB. OOmue ¢uzmyeckue U xumuueckue cBoicta. [lomydenue u
npuMeHeHre. OKCUIbl U TUIPOKCUJIBI 3TUX METAJUIOB, 3aBUCUMOCTh MX CBOMCTB OT
CTENEHU OKMCIIEHUS yieMeHTa. Baxkneimmue conn. OKUCIUTENbHBIE CBOMCTBA COJIEH
XpoMa W Mapraiia B BBICHIEH CTENEHU OKUCIEeHUs. Komniekcuvie coeOuHemusl
xpoma.

OO6mas xapakrepuctuka 31neMeHTOB |V A-rpynmel. CBOHCTBa, MONy4YEeHUE U
npuMeHeHue yris. CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOW MPOMBIIIJIEHHOCTH.
AKTUBUPOBAHHBINA yroyib Kak afcopoeHt. Hanocmpykmypol. Mupogvie docmuoicenus
8 obnacmu Cco30aHUsi HAHOMAMEPUAanNos. JODNeKMpPOHHOe CMpOeHUe MONeKYlbl
yeapnozo 2aza. llonyuenue u npumenenue yeaprno2o 2aza. bruonornyeckoe nencTBue
yrapHoro raza. KapOumbl xKanbIus, amiOMUHUS © Jkene3a. KapOoHaTel
ruaApoKapooHatTel. Kpyeosopom yenepooa 6 JHCUBOU U  HEHCUBOU Npupooe.
KauectBeHHass peakiusi Ha kapOoHaT-MOH. DU3MUECKUE M XUMHUYECKHE CBOMCTBA
kpemHusi. Cuntanbl U cununuabl. Oxeun kpemaust (IV). KpeMHueBbie KUCIOTH U UX
coni. CUIIMKaTHbIE MUHEPAJIBI — OCHOBA 3€MHOM KOPBI.

O6mas xapakrtepuctuka snemeHToB VA-rpynnel. Hutpunel. KauecTBennas
peakiusi Ha MOH aMMOHHUs. A30THasg KHUCJIOTa Kak OKuciauTenb. HurTpaTel, ux
dbuzmyeckrue U XUMUYECKUE CBOMCTBa, mNpuMeHeHue. CBOWCTBa, MOJIYyYECHHE U
npumeHeHue ¢docdopa. Dochun. Dochopubie u monudocHopHBIE KHUCIOTHI.
buonoruueckas ponb docharos.

O6mas  xapakrtepuctuka osneMeHToB VIA-rpynmsl.  OcoOble  cBoiicTBa
KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOTH. KauecTBeHHbIE peakuuu Ha Cynbhui-,
CyIab(MUT-, U CyTb(AT-UOHBI.

O6mas xapakrepuctuka 537JeMeHTOB VIIA-rpymmel. OcoOeHHOCTH XUMUHU
¢dropa. ['asioreHoBOAOPOBI U MX TOJydeHHE. ['aJoreHoBOIOPOIHbIE KUCIIOTHI U UX
conu. KavecTBeHHblE peakuMM Ha TaloreHuI-uoHbl. Kucinopoaconepxaiiue
coeauHeHus xiaopa. [IpuMeHeHne raJoreHoB U X BaXKHEUIINX COCTUHEHUM.

bnazopoonuvie cazvl. Ilpumenenue 61a20pooHvIx 2a308.

3aKOHOMEPHOCTH B HU3MEHEHHWHM CBOWMCTB MPOCTHIX BEMIECTB, BOIOPOIHBIX
COEIMHEHUH, BBICILIUX OKCHUJIOB U TUIPOKCUIOB.

Nnentudukarus HeOpraHUIECKUX BEIIECTB U HOHOB.

XHMMHUSA U )KU3Hb

Hay4unpie MmeToapl mo3HaHUS B XUMUH. VICTOUHUKY XUMUYECKON nH(MOpMAIUH.
[Touck nHbOpMaIIUK 110 HA3BAHUIM, HACHTHU(UKATOPAM, CTPYKTYPHBIM (hopMyam.
XUMHAYECKHUN aHAIW3, CUHTE3, MOACIUPOBAHUE XUMUUYECKHUX MPOLECCOB U SIBICHUU
KaKk  METOAbl  HAy4HOro  ToO3HaHuUs. Mamemamuueckoe — MoOenuposanue
NPOCMPAHCMBEHHO20 CMPOEHUsL MOJEeKYl opeaHuueckux eeujecms. (CoépemenHbvie
QuzuKo-xXumMuuecKue Memoobl YCMaHo8IeHUsL COCMABA U CIMPYKNYPbl 8eUeCM8.

Xumusi W 310poBbe. JlekapctBa, (EpMEHTBI, BHUTaMHUHBI, TOPMOHBI,
MUHEpaibHble BOJbI. [IpoOsiembl, CBsi3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX
npenapaToB. BpenHbie mpuBBIYKH U (HaKTOPHI, pa3pylIaloiiue 310poBbe (KypeHHe,



ynoTpedjieHue ajkoroys, HapkomaHus). PammonansHoe mnuranue. IlumieBsie
no6aBku. OCHOBBI MUILIEBON XUMUHU.

Xumus B MenuuuHe. Pazpabotka nekapcTB. XUMHUUECKHE CEHCOPBHI.

XuMHsT B TOBCEJHEBHOM KHU3HH. Mowmue W YUCTAIIME CPEACTBA.
Penesuientsl, mHcekTuumapl. CpencTBa JIMYHOM TMTHEHBI M KocMeTukH. IIpaBumiia
0e30macHoOi paboThl C €IKUMU, TOPIOUYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMU
OBITOBOY XMMUH.

XUMUSL U CENbCKOE XO034WCTBO. MUHEpalbHbIE U OpraHUYECKHUE YAOOpEHHUS.
CpencrBa 3alUThl paCTEHUM.

XuMusi B TOPOMBIIUIEHHOCTH. OOIIMe NpeacTaBiIeHUs O NPOMBIIUIEHHBIX
crnoco0ax MOoNyYeHUs] XMMHUYECKUX BeIlleCTB (Ha IMpUMeEpe MPOMU3BOACTBA aMMHUAKa,
cepHoil KUcIoThI). [TpoMbliiieHHast oprannyeckas Xumusi. CorIpbe I OpraHuYeCcKou
npombinuieHHOCTH. [IpobGnema oTxogoB M 1oOO4HbIX HpoaykroB. Haubonee
KPYITHOTOHHA)XHBIE IPOM3BOJCTBA OPraHWYECKUX COEAMHEHHW. UepHas W LBeTHas
MeTauryprus. CTEKI0 U CUIIMKATHAs IPOMBIIUIEHHOCTb.

Xumus U 3HepreTuka. [IpupoHbie HCTOYHUKU yIIIEBOAOPOIOB. IIpupoaHbIi
NOMYTHBIA HEPTIHOW Ta3pl, UX COCTaB W HcHoib3oBaHue. CoctaB HEPTH U €e
nepepadorka. Hedrenponykrsl. OxTaHoBoe umuciio 6eH3nHa. OxXpaHa OKpy’Karolen
cpeabl  mpu  HeprenmepepabOTKE U TPAHCHOPTUPOBKE  HE(DTENPOIYKTOB.
AnpTEepHATUBHBIE HCTOYHUKU YHEPTHUU.

Xumuss B crpourtenbcrBe. llement. beron. Ilogbop onTuManbHBIX
CTPOUTEIIBHBIX MAaTEPUAIIOB B PAKTUYECKON IEATEIIBHOCTH YEIIOBEKA.

XuMHUA U DKOJIOrUsA. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpeiabl U €ro
nocieacTBus. Oxpana ruapocdepbl, MouBbl, aTMocdepbl, ¢Guopbl U (QayHbl OT
XUMHUYECKOTI0 3arpsA3HEHNUS.

Tunsl pacyeTHbIxX 3a1a4:

Haxoxnenue mosekynsipHo (QopMysbl OpPraHUYECKOro BEIIeCTBA IO €ro
IJIOTHOCTH W MACCOBBIM JOJISIM DJIEMEHTOB, BXOISIIMX B €ro COCTaB, WIH IO
MPOJIYKTaM CrOpaHHsI.

PacueTrbl MaccoBoO 1011 (MacChl) XUMHUECKOT'O COSTMHEHHS B CMECH.

Pacuersr Macchl (0OBbeMa, KONMMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU
OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH).

Pacuerpl MaccoBOil WM OOBEMHOM JONM BBIXOJA MPOIYKTa pPEAKUUU OT
TEOPETUYECKH BO3MOMKHOTO.

Pacuers TeroBoro apgexra peakuuu.

PacueTsr 00beMHBIX OTHOIIIEHUH Ta30B MPU XUMUYECKUX PEAKITUSIX.

Pacuersl Macchl (0ObemMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIH
OIHO M3 BELIECTB JAaHO B BHUJAE pPACTBOpA C OMNPEIACICHHOM MAacCOBOW JOJEH
PacTBOPEHHOI'O BEIIECTBA.

IIpumepHble TeMbI IPAKTHYECKUX PaldOT:
KadecTtBenHoe ompezenenue yriepoja, BOAOPOAAa U XJOpa B OPraHUYECKUX
BELIECTBAX.



KoHCTpyupoBaHHEe MIAPOCTEPKHEBBIX MOJEIEd MOJIEKYJ OpPraHUYEeCKHUX
BEILICCTB.

Pacrio3naBanme nmiacTmMacc ¥ BOJIOKOH.

[TomyyeHne UCKYCCTBEHHOTO IIEJIKA.

Pemenue skcnepruMEHTANBHBIX 3a/1a4 Ha MMOJYY€HUE OPraHUYECKUX BEIIECTB.

PelieHne SKCNEpUMEHTAIBHBIX 3aJa4 Ha PACIO3HABAHUE OPTraHUYECKUX
BEILICCTB.

Nnentudukaius HeOpraHMIECKUX COSTUHCHUM.

[Tonyuenue, coOupaHue U pacrio3HaBaHUE ra30B.

Pemenue skcnepuMeHTAIBHBIX 3a/1a4 M0 TeMe «MeTaiby.

Pemienue skcriepuMEHTANIBHBIX 3a/1a4 1o Teme «HemeTramabi».

Pemenue skcnepuMeHTanbHBIX 3a7ad Mo TeMe «l'eHeThdeckast CBSI3b MEXIY
KJIaCCaMU HEOPTaHUYECKUX COCAUHCHUN.

Pemienne sxcnepuMeHTanbHBIX 3a7a4 MO Teme «l'eHerudeckas CBSI3b MEXKIY
KJIacCaMU OPraHUYECKUX COCTUHEHUI.

[TonydyeHue 3THiI€HA U U3YYEHUE €r0 CBOMCTB.

[TonydeHune yKCyCHOM KHACIIOTHI U U3YYEHUE €€ CBOWCTB.

I'maponus xupos.

N3roroBneHre Mbljia pydHOH paboTHhl.

XUMUSI KOCMETHYECKUX CPEJICTB.

HccnenoBanue cBOMCTB OEJIKOB.

OCHOBBI ITUIIIEBON XUMUH.

HccnenoBanue MUIEBbIX JOOABOK.

CBoicTBa OTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

XHUMHUUYECKHUE CBOMCTBA aIbJACTH/IOB.

CuHTe3 cioxHoro 3¢upa.

['uaponus yriieBogoB.

YcTpaneHne BpEMEHHOM KECTKOCTH BOBI.

KauecTBeHHbIE peaKIIMM HA HEOPTraHUYECKHUE BEIIECTBA U UOHBI.

HccnenoBanue BIUSHUS PAa3IUIHBIX (DAKTOPOB Ha CKOPOCTh XHUMHYECKOU
peaKkuum.

OnpeneneHrue KOHIEHTPAIIMM PacTBOpa aCKOPOMHOBOM KHCJIOTHI METOJIOM
TUTPOBAHUSI.



TemaTnuyeckoe nianupoBanue no xumum s 10 kinacca

Pa3gea

Tema ypoka

Koua-
BO
4acoB

[ToBTOpEHUE 151
yriyOJieHuEe 3HaHUHN

ATOMI)I, MOJICKYJIbI, BCIICCTBA

Ctpoenue aroma

H

Ilepnognueckuii 3akoH u Ilepuognyeckas cucrema
xumMu4deckux snemenToB .M. MeneneeBa

N

XUMHUUECKasA CBA3k.

ArperaTHble COCTOSIHUS

Pacuersl Mo ypaBHEHUSIM XUMUYECKUX PEAKIUI

['a30BBIE 3aKOHEI

Kiaccubukanys XuMHUECKUX PEaKIIHA.

OKuCINTEIbHO-BOCCTAHOBUTEIILHBIC pCaKnunu

BaxHelimme K1accpl HEOPraHMYECKUX BEIIECTB

Peakuu nosHoro oomena

PacTtBopsl

Konnonnnsie pacTBOpbI

I'moponus conent

KommiiekcHnle coefuHeHUS

OCHOBHBIE  ITOHITHA
OpPraHUYECKOW XUMHUHU

[Ipenmer v 3HaYEHHE OPraHUYECKON XUMUH

[TprunnbI MHOT000pa3us OPTraHUYECKUX
COeIMHEHUN

P RrRrR R RPRRRPRRRPRRNRRE

DJIEKTPOHHOE CTPOEHUE U XHMHUYECKHE CBS3HU
aToma yriepojia

H

CTpyKTypHas TeOpHsi OPraHMUYECKUX COSAMHEHU I

CtpykTypHas u3omMepust

IIpocTpancTBeHHAst U30MEPUS

DIIEKTPOHHBIE 3¢ exTr B MOJIEKYJIax
OPTaHUYECKUX COCIMHECHUN

I L

HomMmenknaTypa opraHum4ecKkux COeMHEHUM

[EEN

OCOOCHHOCTH M KJacCU(pUKAIUS OPraHUYECKUX
peaKun

[EEN

OXuCIINTEIIFHO-BOCCTAHOBUTEIILHBIC p€aKkouu B
OpFElHH‘-IGCKOﬁ XUMHNHU

Yraesonopoasl

Ankanbel. CTpoeHHE, HOMEHKJIATypa, H30MEpHUS,
(du3nueckne cBocTBa

XUMHUUYECKHUE CBOMCTBA aJIKAHOB

HOJ'IY‘IGHI/IC N IIPUMCHCHUC AJIKAHOB

[uknoankansl

Ankensl. CTpoeHHME, HOMEHKIATypa, HW30MEpHs,
bu3nIecKre CBONCTBA

NPk

XUWMHUUYECKUE CBOMCTBA AJIKEHOB




HonyquI/Ie " IIPUMCHCHUC aJIKCHOB

ANKaJIuEHEI.

[Tonumepuzanus.

Kayuyk

Pe3una

Ankunbl. CTpoeHue, HOMEHKIATypa, HU30Mepus,
buznueckne cBoicTBa

NP R RP -

XUMHUUYECKHUE CBOMCTBA aJIKUHOB.

[TonyyeHne u NpUMEHEHNE AIIKUHOB

ApomaTthuecKue yrieBo10pOoIbl.

Ctpoenne O€EH30JBHOIO KOJbIA, HOMEHKJIATYpA,
n3omepusi, GU3NIECKre CBOMCTBA.

NFLINPEF

XUMHUYECKHE CBOMCTBA OEH30J1a ¥ €r0 TOMOJIOTOB.

[TonydeHne U NpUMEHEHHE APEHOB

[TpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB.

[lepBuuynass  mepepaboTka  yrJIEBOAOPOIHOIO
CBIPbSI.

RPN

I'my6oxkas
pubOpMHUHT.

nepepaborka  Heptu.  Kpekunr,

I'eneTnueckas CBSI3b
KJIACCAMU YIJI€BOAOPOJIOB.

MEXIYy  Pa3IuYHBIMHU

["ajioreHonpon3BOIHBIE YTIIEBOI0OPOIOB.

Kucnoponconepxkamm
e OpraHuyYecKue
COCIMHEHUS

Crouptsl

XUMHYECKHUE CBOKMCTBA CIIMPTOB

MHoroaToMHbI€ CIIUPTHBI

denonbpl

KapOonunbHble  COCIUHEHUSA:
WU30MEPUS, PEAKIIMU COCANHECHUS

HOMEHKJIaTypa,

WkrR R R R

XUMHUYECKHE CBOMCTBA U METOJIbI
KapOOHUJIBLHBIX COCIMHEHUN

MMOJYy4YCHUA

KapOoHoBbIE KHCIIOTHI

N

CDYHKHI/IOH.’:UIBHBIG IMPONU3BOAHBIC
KHCJIOT

KapOOHOBBIX

l_\

MHuorooOpa3ue KapOOHOBBIX KHCIOT

A3oT- u
cepocojepxKalinue
OpraHUYecKue
COE€IUHEHHUS

HHTpOCOC,Z[I/IHeHI/I}I

AMUHBI

ApomMarudeckue aMuHbl. JlnazocoeuHeHUs

CepoopraHudecKue COeTUHECHUS

['eTeponuknnyecKue COCTMHEHUS

[llecTUYIEHHBIE I€TEPOLIUKIIBI

buonornuecku
aKTUBHEIE BEIlECTBA

OO6m1as XxapaKTepUCTUKA YTIIEBOJIOB

CtpoeHre MOHOCaxapuIaoB.

JIuHelHbIE U HUKINYECKUE CTPYKTYPBI

XUMHYECKHE CBOMCTBA MOHOCAXapUIOB

WRR R RPRNNN R R




Jncaxapuabl

[Tonucaxapuasl

Kups! n macna

AMUHOKHUCITOTHI

IlenTuns:

benku

CtpyKTypa HYKJIEHHOBBIX KHCIIOT

buonoruueckas POJIb HYKIICHHOBBIX KUCJIOT

CuHTeTHYECKHE
BBICOKOMOJIEKYJISIPHBI
€ COCJIMHEHUS

[Tonumepsl

HOJ'II/IMCpHBIG MaTCpHUalibl

[TpakTukym

[IpoekTHast AeATENBLHOCTD

WIN R RPRRRPIRRPRINN P -




TeMmaTn4yeckoe IJIAHUPOBAHME 10 XUMHUMN JIsA 11 kmacca

Pa3gen

Tema ypoka

Koa-
BO
4acoB

Hemeranisl

Kiaccudukanus npocTteix BemecTs. Bogopon

["anorens!

XJop

KI/ICJ'IOpOI[Hble COCAMHCHUMA XJIOpa

XnopoBogopoa. ComnsiHast KUCIOTa

®dTop, 6pOM, MO U UX COCTUHEHUS

XaJIbKOT€HEI

O30H- anmoTpomnHas MOoIU(UKAIM KUCIOPOIa

Ilepokcua Bogopoaa v €ero Npou3BOJIHbIE

Cepa

CepoBonopoa. Cynbhubi

CepHHUCTBIN a3

CepHblil aHTUIPUA U CEpHAsi KHCIIOTa

DneMeHThl IOATrPYNIbl a30Ta

A3oT

AMMMAaK U COJIM aMMOHHUS

Oxcunpl a3ora

A3BOTHas KHCJI0Ta U €€ COJIU

dochop

®docdopHblil aHruapu U HochopHbIE KUCIOTHI

Yriepon

CoenuHeHust yriaepojia

Kpemunii

CoenuHeHus1 KpeMHUS

bop

OOi1mue
CBOICTBA
METAJJIOB

CBoiCcTBa U METOJIBI MOJTYYEHUSI METAJLIOB

CruiaBbl

R RRPRRPRRPRRPRNERN R R RPRRPRRPRRP R RPRIRPRRRPRINN R R R -

Meramisl
TJIaBHBIX
MOJATPYIIII

06111351 XapaKTCPUCTHUKA MICJIOYHBIX MCTAJIJIOB

Hatpwuit u kanuii

COGI[I/IHGHI/IH HaTpug U KaJInAa

Oo6mas XapaKTEepUCTHKA AJIEMEHTOB TJ1aBHOU
noarpyisl I rpymims

RN

Marnuii 1 ero coeJUHEHUS

Kanpmuii u ero coetnHeHNUsA

’KecTKkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUs!

AJNIOMUHUNA — XUMHMYECKUH DJIIEMEHT U MPOCTOE
BEILIECTBO

RPN

CoenuHeHNsT ATFOMUHUS

N




OJ0BO U CBUHEI] 1
Merannsl OO011ast XapaKTepUCTUKA MEPEXOAHBIX METAJJIOB 1
0O OYHBIX Xpom 1
IOATIPYIII CoenuHeHust XxpoMa. 3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX 2
U OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  CBOMCTB  OT
CTENEHU OKHCIICHUS] METaJlIa
Mapranerg 1
JKenme30 Kak XUMUYECKHN DJIEMEHT 1
2Kene3o - mpocToe BEmecTBo 1
CoenuHeHus xeaesa 2
Menb 1
Cepebpo 1
30710TO 1
Huuk 1
PryTh 1
Crpoenue SAnpo aroma. AnepHble peakiu 1
BEILIECTBA DJeMEeHTapHbIE MOHATHS KBAHTOBOM MEXaHUKHU 1
DneKTpOHHBIE KOH(UTYpaIIUA aTOMOB 1
KoBasieHTHas CBSI3b U CTPOEHUE MOJIEKYJ 2
HNonHas cBsa3b. CTpoeHNE HOHHBIX KPUCTAJLIOB 2
Merannuueckass cBs3b. Kpucramimueckue pemerku | 2
METAJIJIOB
MexmoneKyasipHble B3aUMOACHCTBUS 1
Teopernueckoe | TeroBbie 3(hPEKTh XUMUYECKUX PEAKIUN 1
OINKCcaHue 3akoH ['ecca 1
XUMHUYECKUX OuTponus. Bropoli 3aK0H TEpMOAMHAMUKH 1
peaKIuii Oueprust [mb6ca u KpuTepuu camMompou3BOILHOCTH | 1
XUMUYECKUX pEeaKInin
CKOpOCTh XMMHYECKOW peakIuH. 3aKOoH JeHcTByrommx | 1
Macc
3aBUCHUMOCTb CKOPOCTH PEAKLIUH OT TEMIIEPATYPHI 1
Karanu3. Katanuzaropsl 2
XuMuueckoe paBHoBecue. KoHCTaHTa paBHOBECUS 1
[Tpyuanmn Jle [latense 1
HNonnoe npousBeneHue Boabl. Bomopoansiii mokaszarens | 1
XHUMUYECKOE PABHOBECUE B PACTBOPAX 1
XHUMUYECKHE UICTOYHUKHU TOKA. DJIEKTPOIJIN3 2
Xumuueckast Hayynple nOpuHUMIBI ~ OpPraHU3alMM  XUMHUYEcKoro | 1
TEXHOJIOT U MIPOU3BOJICTBA
ITpon3BOACTBO CEPHOMN KUCIIOTHI 1
[Ipon3Bo/ICTBO aMMuUaKa 1
IIpon3BOACTBO YyryHa 1
[Ipon3BOICTBO CTAIN 1
[IpOMBINIEHHBIA OPTAHUYECKUIN CUHTES 1




XUMHUYECKOE  3arpsi3HCHUE

"3enenaa" xumMusd

OKpYyXKarouien

CpPEJIbI.

N

XUMUSA B | XUMHUS OUIIHA 1
MOBCEIHEBHON | JlekapCcTBEHHBIE CpE/ICTBA 1
KUZHU Kocmernueckue u map@romMepHbie CpeacTBa 1

briToBas xumus 1

[TUrMeHTHI U Kpacku 1
Xumus Ha | X¥MUS B CTPOUTEIBCTBE 1
ciyx0e XuUMUS B CEIIbCKOM XO35ICTBE 1
o01ecTBa Heoprannueckue matepuaibl 1
Xumus B | OCOOEHHOCTH COBPEMEHHOMN HAYKH 1
COBPEMEHHOM MeTo10710r1sl HAYYHOT'O UCCIIEIOBAHUS 1
HayKe W ctounnku XuMudeckor nHpOpMaIuu 1




