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CocrasiieHa B cootBercTBur ¢ DeaepanbHbIM rOCy1apCTBEHHBIM 00Pa30BaTEbHbIM CTAHAAPTOM
CpeaHero o0uiero obpasoBanus o XUMHH (yrnyOnenHbIit YPOBEHb)
(yTB. npukasom Munucrepcrea obpasosanuss u Haykn P® or 17 wmas 2012r. N413 ¢
M3MEHEHUsIMH 1 fomnosHeHusaMH oT 29.06.2017 r.), ¢ y4eTOM NPUMEPHO# NPOrpamMMsl 10 XUMUH
cpemrero obuiero obpasosanus (omobpena peieHueM (eneparbHOro y4eOHO-METONUECKOTO
obbenuHeHus no obmemy obpasosammio (mporoxon or 28.06.2016 Ne 2/16-3), Ha ocHoBe
aBTOpCKOil mporpammbl: Xumusi. YrayGnerusiii yposerb. 10 - 11 kaccbt: pabouas mporpamma K
susun YMK B B. Jlynuna: yue6Ho-meronuueckoe nocobue / B.B. Epemun, A.A. Jiposzos, U.B.
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PabGouass mporpamma cocraBieHa B cooTBeTcTBUM ¢ DenepanbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM CpEIHEro oomero oopazoBaHus 1Mo XUMUU (yrITyOJICHHBIH YPOBEHB)
(yTB. mpuka3zoM MunuctepcTBa oopazoBanust 1 Hayku P® ot 17 mas 2012 r. N 413 ¢ u3MeHEHUsAMHU U
normonaeHussMA 0T 29.06.2017 T.), ¢ y4eToM HpPHUMEpPHOW MPOrpaMMBI 10 XMMHH CPEIHEro OOIIero
obpa3oBanus (ogo0peHa peneHrneM QeaepaIbHOT0 YIeOHO-METOUYECKOTO OO BEAMHECHHUS 110 00IIeMY
obpaszoBanuto (mpotokos oT 28.06.2016 Ne 2/16-3), Ha OCHOBE aBTOPCKOW MPOTPaMMBbI: XHMHUS.
Yriyonennsiii ypoBeHb. 10 - 11 kmaccel: pabouas mporpamma K juand Y MK B.B. Jlyauna: yueOHo-
Meroandeckoe nocooue / B.B. Epemun, A.A. llpo3nos, 1.B. Epemuna, 2.10. Kepumog. - M.: JIpoda,
2017.- 324, [1] c.

Cornacno peiictByromemy basucHomy yuebHomy muany PabGowass mporpamma mis 10-11
KJIAaCCOB IpeaycMaTpuBaeT o0ydeHue xumuu B o0béme 3 yacoB B Henento ( 102 gaca B 10 knacce u
102 gaca B 11 wmacce). OgHako, aBTOpCKas mporpaMma paccuuTaHa Ha 35 ydeOHbIx Hemenb (105
gacoB B 10 u 105 gacoB B 11 kiaccax). Ho, Tak kak B Hell IpenycMOTpEeH pe3epB B 00bEMe 4 4acoB B
10 xmacce u 1 yaca B 11 kmacce, To ObUTM BHECEHBI CIEAYIOIINE KOPPEKTUBBI- 100aBieH 1 dac Ha
000011eHe MaTepraia B KOHIIE y4eOHOro rojaa B teMe «BwicokomonekynspHble coequHeHus» (10
KJIacC) W TPOBEACHO yIUIOTHeHHe marepuana B Teme «Hemeramns» (1 vac) u B teme «CtpoeHue
BemiectBa» (1 yac) B 11 kiacce. [Iporpamma npenycmarpuBaet nposeneHnue 10 mpakTuueckux padot u
4 KOHTPOJILHBIX paboT B 10 kacce n 9 nmpakTudeckux padboT u 4 KOHTPOIBHBIX padot B 11 kiacce.

PabGouas nmporpamma o0ecrieyuBaeT JOCTHKEHUE TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS y4€OHOTO
npenMeTa «XUMUs» Ha YTIIyOIEHHOM YPOBHE.

Paznen 1
IlnanupyeMble pe3yJibTaThbl OCBOEHHS COEPKAHUA Kypca
B o6nactu mpeaMeTHBIX Pe3yJbTaTOB 00pa30BaTEIbHOE YUPEIKICHUE CPEIHETro OOIIero
o0pa3oBaHMs TMPEAOCTABISIET YYEHHUKY BO3MOXKHOCTh Ha CTYIEHU CpPETHEro (MOJHOTo) OOIero
o0pa3oBaHUS MPU U3YUCHUU XUMUN
BbInyCKHHK HA yIJIy0JeHHOM YPOBHE HAYUYHNTCS:

PpacKpvleamsv Ha TIpUMEpax poiib XUMUU B (OPMHUPOBAHUM COBPEMEHHON HAYyYHON KapTHHBI
MHUpa M B MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa, B3aUMOCBS3b MEXAY XUMHUEH W JIPYyruMuU
€CTECTBEHHBIMHU HAYKaMU;

ULTIOCMPUPO6AMs Ha IPUMEPAX CTAHOBJIEHUE M SBOJIOLUIO OPTAHMYECKOW XMMHUU KaK HAYKH
Ha pa3IUYHBIX UCTOPUUYECKUX dTANaX €€ Pa3BUTHS;

ycmauaseaiueams IPUUUHHO-CIICJICTBEHHBIE CBSI3M MEXKJY CTPOCHHEM aTOMOB XHMHYECKUX
9JIEMEHTOB M TEPUOJUYECKUM HW3MEHEHHWEM CBOWCTB XMMHUYECKHX JJIEMEHTOB M MX COCIMHEHHH B
COOTBETCTBHUHU C MOJOKECHUEM XUMHUYECKUX PJIEMEHTOB B MEPUOJIUUYECKON CUCTEME;

aHanu3UpoBams COCTaB, CTPOCHUE M CBOMCTBA BEIIECTB, MPUMEHSS TOJIOKEHUS OCHOBHBIX
XMMHYECKUX TEOPUN: XMMHUYECKOTO CTPOEHUsI OpraHMuecKkux coenuHeHudd A.M. bytiepona,
CTPOEHHUSI aTOMa, XUMHUYECKOW CBSI3H, DIJICKTPOJUTHUYECKON JHUCCOIMAIMU KUCIOT W OCHOBAHMIA,
yCTaHaBJIMBATh NMPUYMHHO-CIIE/ICTBEHHBIE CBSI3M MEX]y CBOWCTBAMM BEIECTBA U €r0 COCTaBOM M
CTPOCHHUEM;

npuMeHsimy MPAaBUJIa CUCTEMATUYECKONM MEXIYHApOJHOW HOMEHKJIATypbl Kak CpeacTBa
pazIuyueHus U UASHTU(UKAIIMN BEIIECTB M0 UX COCTABY U CTPOCHHIO;

cocmaeisims MOJICKYJIIPHBIE U CTPYKTYpHBIE (OPMYJIBI HEOPTaHUYECKUX W OPraHUYECKUX
BEIIIECTB KaK HOCUTENEeH MH(POPMAIIMK O CTPOCHHUH BEIIECTBA, €T0 CBOMCTBAX M MPUHAIICKHOCTH K
ONpeIETICHHOMY KJIaCCY COEIMHEHUIA;

00bsCHAMb TIPUPOAY U CIIOCOOBI 00pa30BaHUST XMMHUYECKOM CBS3U: KOBAJICHTHOW (TIOJIIPHOM,
HETOJISIPHOM), HMOHHOM, METaNIMYeCKOW, BOJOPOJHOM — C LEJIbI0 ONPECTICHUS XUMUYECKOU
aKTUBHOCTH BEIIECTB;

xapaxmepu3zoeams PU3NYECKUE CBOMCTBA HEOPraHWMYECKHMX M OPraHUYECKUX BEIICCTB U
YCTaHABIIMBATh 3aBUCUMOCTb (DH3NYECKUX CBOMCTB BEHIECTB OT THIMA KPUCTAITUNICCKON PEIIETKH;
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xapaxkmepu306ams 3aKOHOMEPHOCTA B U3MEHEHUU XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEIMHEHHIA, BBICIIMX OKCHIOB ¥ THAPOKCHIIOB;

npuUBoOUMsb IPUMEPbl  XUMHUYECKHX PEAKIUH, PACKPBIBAIOIINX XapPaKTEPHBIE XWMUYCCKUE
CBOWCTBAa HEOPraHWYECKHX M OpPraHWYECKHX BEHIECTB HW3YYCHHBIX KIACCOB C  IEJbBIO
WX UJICHTH(PHUKAIUN U 00BICHEHUS 001aCTH TPUMEHCHUS;

onpedenams MEXaHU3M pPEaKIUd B 3aBUCHMOCTH OT YCJIOBUH MPOBEACHUS PEAKIHH U
IMPOTrHO3UPOBATE BO3MOKHOCTH ITPOTCKAHUA XUMHNYCCKUX peaKLII/Iﬁ Ha OCHOBE THUIIA XUMHYECKOU
CBSI3U M aKTUBHOCTH PEarcHTOB;

YCmanasnueams 3aBUCUMOCTb PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUH OT
XapakTepa B3aWMHOTO BIHMSHHS aTOMOB B MOJIEKYJaX C IEIbK) IPOTHO3HPOBAHUS TPOIYKTOB
peakuuu;

YCMAaHasnueams 3aBUCHMOCTh CKOPOCTH XMMHYECKOH PEaKkIMH W CMEIICHHS XHUMHYECKOTO
PABHOBCCHA OT pa3/IMYHBIX q)aKTOpOB C HCJIBIO OMPCACICHUA ONTHMAJIbBHBIX yCJIOBI/Iﬁ MPOTCKAHUA
XUMHUYECKHX TPOIIECCOB;

YCmanasnueams TEHETUYECKYIO0 CBSI3b MEXIY KJIacCaMH HEOPTaHMYECKHMX U OPraHMYECKHX
BEIICCTB Il OOOCHOBAaHUS MPUHIUIHAIBHON BO3MOXXHOCTH TMOJYYCHHUS HEOPTaHUYECKUX U
OpPraHUYECKUX COSAMHCHUN 33JaHHOTO COCTAaBA U CTPOCHHS;

nooobupams PeareHThl, YCJIOBUS M ONPEACHATh MPOJYKTHI PEAKIMH, MO3BOJISIOIINX
pean30BaTh J1a00paTOPHBIC U TPOMBIIIIICHHBIE CTIOCOOBI MOTYYCHHS BAXKHEUIITNX HEOPTAHHISCKUX H
OpPraHUYeCKUX BEIICCTB;

onpedenamp XapakTep Cpelsl B pe3ysbTaTe THAPOJM3a HEOPraHMYECKUX M OPTraHMYeCKHX
BEIICCTB W MPHUBOAMTH IPHMEPbl THIPOJIM3a BEIIECTB B IIOBCCAHCBHON IKM3HHM YEJIOBEKa,
6I/IOJ'IOFI/I‘-IGCKI/IX O6M€HHI>IX nponeccax v MPOMBIIIIICHHOCTH,

npueoOuUms IPUMEPBl  OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUd B TIPUPOJE,
MMPOU3BOJACTBCHHBIX IIPOLCCCAX U KUSHCACATCIbHOCTH OPraHu3MOB;

00OCHOBBIBaTh MPAKTHYECKOE HCIOJIb30BAHUE HEOPTaHWYECKHX U OPTaHUYECKUX BEIICCTB U
UX PEAKIUH B IPOMBIIUICHHOCTH U OBITY;

8bINOIHAMb XUMUYECKAN SKCIIEPUMEHT 10 PACIIO3HABAHUIO U MOJIYYCHHIO HEOPTaHUYECKUX U
OpraHn4Y€CKrUX BCHICCTB, OTHOCAIIMUXCA K PAa3JIMYHBIM KJIacCaM COCHHHGHHﬁ, B COOTBETCTBHU C
MpaBWJIaMd U TpueMamMu Oe30macHoi paboThl ¢ XMMHYECKUMHU BEUIECTBAMH U J1a0OpaTOPHBIM
o0opyI0BaHUEM;

npogoOUMsb pacueThl HA OCHOBE XMMHUYECKUX (OPMYN W ypaBHEHUH pPEaKIUil: HaXOKIEHHUE
MOJICKYJISIDHON (OPMYJIBI OPTaHWYECKOTO BEIIEeCTBA IO €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €T0 COCTaB, HIIM MO MPOIYyKTaM CTOPaHUsI; pacueThl MACCOBOW O (MAacChl)
XUMHYECKOTO COCTUHEHUS B CMECH, pacdyeThl MacChl (00beMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB
pEaKIuu, eciiu OJTHO U3 BEIECTB IaHO B U30BITKE (MMEET MIPUMECH);

pacueTbl MaccoOBOM WM OOBEMHOHN J[0JIM BbIXOJAa MPOAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOXXHOT'O; pacueThl TeIIoBOro 3¢ @dekra peakiuu; pacuyeTbl 0ObEMHBIX OTHOIICHUN Ta30B MpU
XUMHYECKHUX PEAKIIMAX; pacueThl Macchl (00beMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, SCIIU
OJTHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C OMPEIEICHHON MaccOBOW JoJiell PacTBOPEHHOTO
BEIIIECTBA;

UCNoIb306amMsb METOABl HAYYHOTO TO3HAHUS: aHAIHW3, CHHTE3, MOJCIHPOBAHHE XMUMHUYECKUX
MIPOIIECCOB W SIBJICHWH — MPH PEIICHUH YIeOHO-HCCIIeI0BATEIbCKUX 33J1ad 10 U3YYCHHUIO CBOMCTB,
Cnocob08 noyueHus U pacno3HABAHUS. OP2AHUYECKUX 8eujecms;

BJIQJICTh TIPaBWJIAMU O€301acHOTO OOpaIleHUs C CJKUMH, TOPIOYUMH W TOKCHYHBIMH
BEIIECTBAMH, CPEJICTBAMHU OBITOBOW XHMHUH;

ocywecmensims TIOUCK  XUMHYECKOH WHGOpMAIMd TI0 Ha3BaHWAM, HICHTH(PHUKATOpPAM,
CTPYKTYpPHBIM (hOopMysIaM BEIIECTB;

KpUmMu4ecky oyeHueams i MHTEPIPETHPOBATH XUMHUYECKYI0 HHPOPMAIIHIO, COIEPIKAIIYIOCS B
COOOIIIEHUSAX CPEACTB MacCcOBO MH(popManuu, pecypcax MHTepHETa, HAYYHO-TIOMYSPHBIX CTAThAX C
TOYKH 3pCHUA €CCTCCTBECHHO -Hay‘-IHOI\/’I KOPPEKTHOCTU B LECJIAX BBIABIICHHA OIIMOOYHBIX CY)K}IGHI/II\/II u
(dbopMupoBaHust COOCTBEHHOH MO3UIINY;



VCMAaHAasIu8ams B3aUMOCBSI3H MEXKIy (akTaMu M TCOpUEH, NPUYMHOW W CJIACACTBHEM IIPH
aHaM3e MPOOJIEMHBIX CUTyalluii U1 OOOCHOBAaHWHW NMPUHUMAEMBIX PEIICHUH HAa OCHOBE XUMHYECKHX
3HAHUI;

npedcmaesisims MyTH PEIICHUST TI00AIbHBIX MPOOJIEeM, CTOAIMIMX Iepes] YSIOBEUECTBOM, H
MEPCIIEKTUBHBIX HAMNpPaBICHUHM Pa3BUTUS XHUMHUYECKHUX TEXHOJOTHH, B TOM YHCIEC TEXHOJOTHM
COBPEMEHHBIX MAaTE€pPUAJIOB C PA3IMYHON (PYHKIIMOHAILHOCTHIO, BO300OHOBJISIEMBIX HCTOYHHUKOB
CBIPBS, IEPEPAOOTKHU ¥ YTHIIM3AIMH TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BbInyCKHHK HA YIJIy0JeHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCS

Ghopmynuposams 11€IIb UCCIICIOBAHMS, BBIIBUTATh U IIPOBEPATH IKCIICPUMEHTAIBLHO TUIIOTE3bI
0 XMMHUYECKHUX CBOMCTBAxX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, UX CITIOCOOHOCTH BCTYIATh B
XHMHYECKHE PEaKIIUH, O XapaKTepe U MPOAYKTaX Pa3IMUHBIX XUMHUUYECKUX PECAKIIHM;

CAMOCMOAMENbHO NAAHUPOBAMb U TIPOBOJIUTh XUMUYECKHUE SKCIEPUMEHTBI C COOJIIOICHHEM
MpaBWI O€30MacHO paboOTHI ¢ BEIECTBAMH U JTaOOPATOPHBIM 000PYyI0OBAaHUEM;

UHmMepnpemuposams JaHHbIE O COCTaBE€ M CTPOCHUHU BEUIECTB, IMOJIYYEHHBIE C IMTOMOUILIO
COBPEMEHHBIX (PU3UKO-XHMHUYECKUX METOJIOB;

OnUCHLIBAMb COCTOSIHUE AJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKHUX
MIPEACTABJICHUI O CTPOCHUH aTOMa ISl OOBSICHEHHUS PE3YJIHTATOB CIIEKTPAIIBHOTO aHAJIN3a BEIIECTB;

Xapakmepuzo8ams PoJib a30TOCOJEPKAITUX TETEePOIUKINYECKUX COCIMHCHUI u
HYKJIEMHOBBIX KHCJIOT KaK BaXHEHIITUX OMOJOTHYECKH aKTUBHBIX BEUIECTB;

NPOCHO3UPOBamMsb BOBMOKHOCTh TMPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUH,
JIeXKAIINX B OCHOBE IPUPOIHBIX U TPOU3BOACTBEHHBIX MTPOIIECCOB.

MeTtanpeaMeTHbIe pe3yabTaThbl Kypca
PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

BbIlyCKHHK HAYYHTCH:

CaMOCTOSITEJIbHO OTPEIENATh IIeJIH, 33/1aBaTh MapaMeTPbl U KPUTEPHUH, MO KOTOPHIM MOXKHO
ONPEACINUTD, YTO 11€JIb IOCTUTHYTA;

OIIEHWBATh BO3MOXKHBIC ITOCJICACTBHS JOCTHIKCHHUS ITOCTABJICHHON 1€ B JICSITEIHHOCTH,
COOCTBEHHOW >KM3HM M >KU3HHU OKPYXKAIOUIMX JIOJIeH, OCHOBBIBASICh Ha COOOpAXKEHUSIX STUKU U
MOpaJiu;

CTaBUTh W (OpPMYNIHUpPOBaTh COOCTBEHHBIE 3a/ladyl B OOpA30BaTENbHON NEATEIbHOCTH H
KU3HEHHBIX CUTYaIIUsIX;

OIICHUBATh PECYPCHI, B TOM YHCIIE BpEMS U JIpyrue HeMaTepuaibHble peCypChl, HEOOXOAUMBIE
JUISL TOCTHYKEHUS TIOCTaBJICHHOM IICIIH;

BBIOMpaTh MyTh JOCTM)KEHHUS IIeNid, I[UJTaHHUPOBATh pEIIEHHWE TMOCTABICHHBIX 3ajad,
ONTUMU3UPYS MaTepUATIbHBIC U HEMATEePUAIbHBIC 3aTPATHI;

OpraHu30BbIBaTh A(M(PEKTUBHBIA TMOUCK PECYpcOB, HEOOXOTUMBIX I JOCTHKEHHS
IMOCTaBJICHHOM IICIIH;

COIOCTABJIATH MOJTYYEHHBIA pe3yJIbTaT ACATEILHOCTH C MOCTABICHHOMN 3apaHee 1EbIO.

IMo3naBaTebHBIE YHUBeEPCcAJbHbIE YUeOHbIE AelCTBUS

BbInyCKHHK HAYUYHTCS:

HCKaTh U HAXOJIUTh OOOOIICHHBIE CIOCOOBI peIIeHUsl 3aad, B TOM YHCJE, OCYIIECTBIIATH
pa3BepHYTHII HWHPOPMAIIMOHHBI TOWCK M CTaBUTh HAa €ro OCHOBE HOBBIE (yuyeOHBIE W
MO03HaBaTeNbHbIE) 3a/1a4H;

KPUTHYECKHU OLICHUBATh u WHTEPIPETUPOBATH uHbOpMaInIo c Pa3HbIX
MO3UIIMK, Pacro3HaBaTh U (PUKCUPOBATH TPOTUBOPEUHS B MH(OOPMAITMOHHBIX UCTOUYHUKAX

WCIIONIb30BaTh  Pa3jWyHbIE MOJIEIbLHO-CXEMAaTHYECKUEe CPEeACTBAa IS  IPEIACTaBICHUS
CYIIIECTBEHHBIX CBS3EH M OTHOIICHH, a Tak)Ke€ MPOTUBOPEYH, BBIIBICHHBIX B HH(POPMAIIMOHHBIX
HCTOYHUKAX;

HaxOJUTh W TPHUBOJUTH KPUTUYECKHE apTyMEHTHl B OTHOIICHWUU JCUCTBUI WM CYXICHHUM
JIPyroro; CIOKOMHO W pa3yMHO OTHOCHUTBCS K KPUTHYECKMM 3aMEUaHUSIM B OTHOIICHUH
cOOCTBEHHOTO CYXCHUS, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,



BBIXOJWTHh 32 paMKH Y4eOHOTO TpeaMeTa M OCYIISCTBIATH IEJICHAMPABICHHBIA MOUCK
BO3MOXKHOCTEH JIJIs1 IIMPOKOI0 MEpEeHoca CPeICTB U CIIOCOOOB JeCTBHS;

BBICTpauBaTh MHIWBUIYaTbHYIO 00pa30oBaTEebHYIO TPACKTOPUIO, YIUTHIBAsS OTPAHUYCHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECypCHBIE OTPaHUUCHUS;

MEHATH U YACPKUBATH Pa3HbIC MO3UIIMH B O3HABATEIBHOMN €S TEIILHOCTH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

BrinycKkHUK HAy4YUTCH:

OCYIIECTBIISITH JIEJIOBYIO KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMHU (Kak
BHYTPH 00pa30BaTeIbHON OpraHU3alliM, TaK M 3a €€ IpeAciiaMH), IOAOHpaTh IAapTHEPOB IS
JICIIOBOM KOMMYHHKAIIMM HCXOJS M3 COOOpa)KEHUM pe3ylbTaTUBHOCTH B3aMMOJICHCTBHS, a He
JIMYHBIX CUMIIATHUH;

IIPU OCYIIECTBICHUU IPYNIOBON pabOThI OBITH KaK PYKOBOJUTENIEM, TaK U YWICHOM KOMaH/bI B
Pa3HBIX pOJIsiX (FEHEPATOP UIEH, KPUTUK, UCTIOTHUTEINb, BBICTYHAIOLIUN, SKCIIEPT U T.11.);

KOOPJAMHHUPOBaTh M BBIIOJHATH pabOTy B YCIOBHUSX pPEaTbHOTO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BepHYTO, JJOTHYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCMOJIb30BAaHUEM aJE€KBATHBIX
(YCTHBIX U MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(IMKTOI€HHbIE CUTYallMU U MPEAOTBpallaTh KOHMIUKTHI 10 UX aKTUBHOMI
¢daspl, BBICTpaWBaATh JICTOBYI0O M 00pa30BaTeIbHYIO KOMMYHHUKAIHMIO, wW30eras JIMYHOCTHBIX
OLICHOYHBIX CY>KICHHIA.

JInuHOCTHBIE pe3yabTaThl

y 8bINYCKHUKA oyoym cihopmuposanbl:

— B IIEHHOCTHO-OPHUEHTALIMOHHOMN chepe — oco3HaHue POCCUICKON TPaXTIaHCKON UACHTUYHOCTH,
ryMaHu3Ma, L[eIeYCTPEMIICHHOCTH;

— B TpyAOBO# chepe — comosrnocms K OCO3HAHHOMY BBIOOPY JaJIbHEHIIICH 00pa3oBaTEIHLHON U
npodeccnoHanbHOMI TPaeKTOPHH;

— B MIO3HABATEIBHOU chepe — yMeHue YyIpaBIsiTh CBOCH MO3HABATEIHHOM

NeSITeNbHOCTBIO, 20MOBHOCb U CNOCOOHOCMb K 00Pa30BaHHUIO, B TOM YHUCIIE CaMO0Opa30BaHUIO, Ha
MPOTSHKEHUH BCEH YKM3HU; CO3HATENIbHOE OTHOIIIEHUE K HETIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHUIO
yCTIeNTHOM MpodeccHnoHaNbHOM U 00IIIECTBEHHON ASSITENFHOCTU, HABbIKU YKCTIEPUMEHTATBHON U
HCCTIE0BATENIbCKON IEITENIbHOCTH; YMeHUe B TTyOJTUIHOM MPECTABICHUN PE3YJIbTaTOB
CaMOCTOATENbHON MO3HABATEIbHOU JIeATEIbHOCTH;

— B cepe cOepexeHus 310POBbs — NpuHAmue U peaiuzayus IEHHOCTEH 3J0pOBOT0O U 6€301MacHOTro
o0pasa KU3HH,Henpusmiue BPeIHbIX MPUBBIYEK (KypeHUs, yIOTPEOIECHUS aIKOT0JIsl, HAPKOTHUKOB) Ha
OCHOBE 3HAHUN O CBOMCTBAX HAPKOJOTMUECKUX U HAPKOTUYECKUX BEIIECTB; COOII0ACHUE TTPABIII
TEXHHUKHU 0€30MacHOCTH MpHU paboTe ¢ BellecTBaMU, MaTepraIaMH U MpoleccaMy B y4eOHOM
nabopatopud, B ObITY U Ha MIPOU3BO/ICTBE.

Kypc uetko genutcs Ha 2 yacTu: opraHudeckyr xumuioo - 10 kimacc u oburyro xumuo - 11
KJ1acc.

Paznen 2
Coaep:xkanue yueOHOIro nmpeamera

Teopemuueckue ocnosvt xumuu. Cmpoenue eewecmea. AmoMHO-MONEKYNAPHOE YUECHUE
BeliectBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTpoeHus. KauecTBEHHBIN U KOJMYECTBEHHBII COCTaB
BelecTBa. MosisipHas U OTHOCUTENbHAS MOJIEKYJIIpHAs Macchl BeliecTBa. MoJbHas 0Ji1 U MaccoBast
noiist areMenTa B BenlecTBe. Ctpoenne aroma. Hykmunael. 3otonsl. Tumbl painoakTUBHOTO pacnajia.
Tepmosinepubiil cunTe3. SnepHbie peakuuu. [IpuMeHeHHME pagMOHYKIMIOB B MeaMIMHE. MeTon
MedeHBIX aToMoB. CoBpeMEHHas MOJielb CTpPOeHHs aToma. KoprmycCKyssipHO-BOJHOBBIE CBOMCTBA
anekTpoHa. KBaHToBbie uncna. AToMHas opouTanb. Pacipenenenue 3JIeKTpOHOB MO SHEPTeTHUYECKUM
YPOBHSIM B COOTBETCTBHH C TPHUHIIMIIOM HAWMMEHBIIEH SHEPTHH, MPABWIOM XYHAA U MPUHIIUAIIOM

[Maymu. OcoOOEHHOCTH CTPOCHHUSI JHEPreTHYECKUX YpPOBHEW aTroMoB O-3JIEMEHTOB. JIEKTPOHHAs
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KoHurypanus aroma. Kiaccuukanuss XHMHYECKHX dJIeMeHTOB (S-, Pp-, d-, f-amementsr).
DJNEeKTpOHHbIE KOH(PHUIYpalMd TOJOXKHUTEIbHBIX M  OTPUIATENbHbIX HOHOB. (OCHOBHOE U
BO30Y)KJICHHBIC COCTOSTHHS aTOMOB. BaneHTHbIe 31ekTpoHbl. [lepuoanyeckuii 3akoH. @opMynrpoBka
3aKOHA B CBETE COBPEMEHHBIX IPEICTABICHUM O CTPOEHMH aroMa. MUPOBO33PEHUYECKOE U HAYyUHOE
3Hauenue [lepuoauueckoro 3akona J[. . Menneneesa. Paguyc atoma. 3aKOHOMEPHOCTH B UBMEHEHUU
CBOMCTB IIPOCTBIX BEIECTB, BOAOPOJHBIX COCIMHEHUH, BBICIINX OKCUIOB M T'MAPOKCUIOB B IIEPHOJAX
U TpyNnax. OJEKTPOOTPULIATEIbHOCTE. XHMHYECKasi CBfA3b. OJIEKTPOHHAs NPUPOJA XUMHUYECKOU
cBsi3u. Buapl xumuueckoit cBs3u. KoBasieHTHast CBsI3b U €€ XapaKTEPUCTUKU (SHEPIus CBA3M, UIMHA
CBSI3U, BaJICHTHBIN yroJl, KpaTHOCTb CBSI3H, MOJIAPHOCTb, MOJIApU3yeMOocTh). KoBasleHTHas HemospHas
U noisgpHas cBA3b. OOMEHHBIH U JIOHOPHO-AKIENTOPHBIH MEXaHM3MBI OOpa30BaHMS KOBAJIEHTHOMN
HOJISIPHOM CBA3U. I'eomerpus mosekynsl. oHHas cBs3p Meramuueckas cBa3b. BogoponHas cBs3b U
ee BIMSHHME HA CBOMCTBA BELIECTBA. MEXMOJIEKYISIpHbIE B3aUMOJIEHCTBUS. ArperaTHble COCTOSTHUSA
BemecTBa. ['a3pl. ['a3oBbie 3akoHbl. YpaBHeHue Knainepona- MenneneeBa. 3akoH ABorajipo. 3akoH
00BbEMHBIX OTHOIIEHHH. OTHOCUTENbHasE IUIOTHOCTh Tra3oB. CpenHss MOJIsIpHas Macca CMECH.
CrpoeHue TBepbIX Tel: KPUCTAUINYECKHE U aMOp(HBIE BelleCTBa. THIIbI KPUCTAIIMYECKUX PELIETOK:
aTOMHasi, MOJIEKYJIsIpHasi, MOHHAs1, MeTajuindyeckas. [lonsaTre o0 sneMeHTapHOHU siueiike. 3aBUCUMOCTh
¢u3nyecKkux CBOWCTB BeLIeCTBA OT THIMA KpHUCTAUIMUECKoW pemieTku. [IpuumHbBl MHOrooOpasus
BeniecTB. COBpEMEHHBIE NPEACTABIEHUS O CTPOCHUU TBEPABbIX, JKUIKUX M ra3000pa3HbIX BEILECTB.
Hemouncrpamun. 1. OOpa3isl BEIIECTB MOJICKYJSIPHOTO M HEMOJICKYJISIPHOTO cTpoeHus. 2. Bosronka
fiona. 3. Mojenu monekyin. Kpucramndeckue penieTku.
OcHogGHble 3aKOHOMEPHOCIMU NPOMEKAHUA XUMUYECKUX PEeaAKUUIL

Kinaccndukanusa XuMHYeCKHX peaKIUii 110 pa3IMYHbIM IPU3HAKaM CpaBHEHUs. ['oMoreHHele n
rereporeHHsle peakiuu. Kiaccudukanus no 3Haky temioboro s¢gexra. ObparumMele 1 HeOOpaTUMBbIE
peakuuu. Karanutuueckue u HeKaTATUTHUECKUE peakiuu. Peaknuu ¢ u3MeHeHueM U 6e3 U3MEHEHUs
CTETEHH OKUCJIEHUSI 2JIEMEHTOB B COEIMHEHHUSX.

JHepreTuka XUMHYecKHUX peaknuid. TemnoBoil  3¢pdexkr XUMHUUECKOM  peakuuu.
DHJI0TepMUYECKHE U FK30TEPMHUUECKHE peakinu. TepMoxuMuueckne ypaBHeHus. Ternnora o0pa3oBaHus
BellecTBa. 3akoH l'ecca u ciencTBUs U3 HEro. DHEeprus CBA3M U dHTanbNuu. [loHsTHE 00 BHTpOIUU.
Bropoit 3akon TtepmomumnHamuku. Dopmyna bomeumana. Ouepruss [ubbca wu  kpurepun
CaMOIIPOU3BOJIBHOCTH XUMUUECKON PEaKI1H.

OOpaTrumblie peaknuu. Xumuueckoe paBHoBecue. KoHcranta pasHoBecus. [Ipunnun Jle
[IlaTense. PaBHOBECHBIE COCTOSIHUA: YyCTOMUYMBOE, HeycToHuMBOe, Oe3pasnuyHoe. CwmelieHue
XMMHUYECKOTO pPaBHOBECHs MO/ JEHCTBHEM pa3iMyHBIX (PaKTOPOB: KOHLEHTPAIMM pEeareHTOB WIH
IPOAYKTOB pEakLUHU, JaBJICHUsA, TemrepaTypbl. Ponb cMmelieHuss paBHOBECHS B TEXHOJOTMYECKUX
IIpolLeccax.

CkopocTh XMMHMYECKHX peakuuil, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PAKTOPOB: MPUPOIbI
pearupyrommx BeUIeCTB, KOHIEHTPALMU pearupyrolux BeUIecTB, TeMIepaTyphl, HaTU4Ms Kara-
JM3aTopa, IJIOMIAAN MOBEPXHOCTH pPearupyrolmx BelecTB. Peakiiuu roMoreHHble U TeTepOreHHbIE.
3akon aeiictByrommx macc. [IpaBuno Baut- T'odda. [lonstue 06 sHepruu akTUBaLMM U 00
SHEpreTudeckoM mnpoduie peakiuu. Karanuzatopsl M Kataiu3. AKTUBHOCTh M CEJIEKTUBHOCTH
Karaiau3aTopa. Poip KaTanm3aTopoB B NPUPOAE M MPOMBIIUIEHHOM IPOU3BOJACTBE. DEPMEHTHI Kak
OMOJIOTMYECKHE KaTaIn3aTOPhI.

JemMoncTpanum. 1. DK30TepMUYECKUE U SHIOTEPMUYECKIE XUMUUECKHE peakiuu. 2. TerioBble
SBJIGHUSI TP PACTBOPEHUU CEPHOW KHUCIOTHl U aMMHMAYHOW CENUTpPbl. 3. 3aBUCUMOCTH CKOPOCTH
peakiuu OT TMPUPOJBI BEIIECTB Ha IMpPUMEPE B3aUMOACUCTBUS PACTBOPOB PAa3IMUHBIX KHUCIIOT
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OJIMHAKOBOM KOHIIEHTPALMK C OJIMHAKOBBIMU KyCOUKaMH (TpaHyJlaMH) LIMHKA U OIMHAKOBBIX KyCOYKOB
pa3HbBIX METauIOB (MarHus, IIMHKA, JKeJie3a) ¢ pacTBOPOM COJIIHOM KHCIOThl. 4. B3anmonelictue
pPacTBOPOB CEpHOW KHCJIOTHI C PAacTBOpaMH THOCYJIb(ara HATpUs pa3- JUYHOM KOHICHTPALUU H
temneparypsl. JlabopaTtopuble onbIThl. 1. KaTanutuueckoe pasnokeHue epoKcHia BOJOPOAA.
PacrBoOpbI

Cnoco0bI BbIpa:KeHUs] KOJTHYECTBEHHOI'0 COCTABa PACTBOPA: MaccOBast A0Js1 PACTBOPEHHOIO
BeIlleCTBA (IIPOLIEHTHAs KOHLEHTpalus. PacTBopeHune kak GU3NKO-XUMHUYECKHI ITporecc.

Jucnepcubie cucrembl. Kosutonnnele pactBopbl. McrtunHble pacTBophl. JlucnepcHas ¢daza u
nucriepcuorHast cpena. CycreH3uu W 3MyJibcud. 3omu W rend. Omnanecuennus. Dddexr Tunmans.
Koarymsuus. Cennumentanus. Cunepesuc.

Peakuum B pacTBopax 3JieKTpouTOB. KauecTBeHHbIE peakiny Ha MOHbI B pacTBope. KucnotHo-
OCHOBHBIEC B3aUMOJICHCTBHS B pacTBopax. AMdoTtepHocTs. IoHHOE mpou3BeneHne Bobl. Bomopoansii
nokasarenb (PH) pactBopa. CuiibHble U cllaObie 31eKTpoauThl. Pacuer pH pacTBOpOB CHIIBHBIX KUCIIOT
u menoueil. KonctanTsl aucconuanuy ciadbix 3JeKTposnToB. Peakiuu nonHoro ooMena. Ilonnsie n
COKpAILLEHHBIE MOHHBIE ypaBHEHUs. [ ' uaponns conell. ' mapoaus no KaTuoHy, 10 aHUOHY, 110 KaTUOHY U
0 aHUOHY. Peakumsi cpelbl pacTBOpPOB COJIEH: KHUCIIOTHas, LIeJIOYHAas M HeWTpanbpHas. [losHblii
HeoOpaTUMBbI TUposn3. 3HaYeHHe THAPOIU3a B OMOJIOrHuecKuX 0OMEeHHbIX npoueccax. [Ipumenenue
TU/IPOJIN3a B IPOMBIIIIIEHHOCTH.

Jemonctpauuu. 1. Onpenenenne KUCIOTHOCTH CPEIbI MIPH TI0- MOIIM HHIUKATOPOB. 2. DPheKT
Tunnans. 3. O6pa3zoBaHne KOMIUIEKCHBIX COSTMHEHHN MTEPEXOAHBIX METAJUIOB.

JlaGopaTopHuble onbIThl. 1. Peakiiuu nonnoro oomeHa. 2. CBoicTBa KOJUIOMIHBIX PacTBOPOB. 3.
I'mpponus coneil. 4. [lonydyeHne u cBOICTBA KOMIUIEKCHBIX COEIMHEHU.

OKHCINTE/IBHO-BOCCTAHOBUTE/IbHBIE  Npoueccbl. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuuu. Tunbl OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuid. OKHUCIEHHE M BOCCTAHOBIICHHE.
OxucnuTenu U BOCCTAaHOBUTENU. METO 3JIEKTPOHHOIO U 3JIEKTPOHHO- HOHHOTO OanaHca. [ToBenenue
BELIECTB B cpenax ¢ pasHblM 3HaueHueM pH. Ilepmanranar xanust kak okuciautenb. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKIUU B IMPHUPOJE, NMPOU3BOJACTBEHHBIX IpOILECcCaX U JKU3HEAESATEIbHOCTH
OpraHU3MOB.

l'anbBanuyeckmii 3jemMeHT (Ha npumepe 3siemenTa Jlannais). XuMudeckrue HCTOYHUKY TOKa:
raJIbBAHUYECKUE DJIEMEHTBI, aKKyMYJSATOPbl M TOIUIMBHBIE 3JIEMEHTBI. DJIEKTPOXUMHUYECKUH psif
HaIpsDKEHUH (AaKTUBHOCTH ) METAILIIOB (ST CTAHAAPTHBIX 3JIEKTPOIHBIX MOTEHIIUAIOB).

DJIEKTPOJIM3 DPACIUIABOB M BOJHBIX PACTBOPOB 3JIEKTPOJUTOB (KUCIOT, ILIeNouell U coJei).
[TpakTHUeckoe MPUMEHEHHE DIIEKTPOIIN3a JIUIS TOJyUEHUS IENOYHbIX, IETOYHO3EMENBHBIX METAIOB U
AIFOMUHUS.

Koppo3us MeranioB: ciocoObl 31Tl METAJIJIOB OT KOPPO3HUH.

JemMoHcTpanum. BzauMoselicTBue nepMaHranara Kajaus ¢ CyJlb(QUTOM HaTpus B pa3HbIX cpeax.

OCHOBBI HEOPraHUYECKOH XUMMHU
Knaccugukayua u nomenknamypa neop2anuyeckux coeOuHeHuil

Baxneiiine kigacchl HEOPraHMYECKHMX BEIIECTB. ODJIEMEHTbl METAJUIbl M HEMETaulbl U MX
nonoxkenue B [lepuoguueckoii cucreme. Knaccudukanus 1 HOMEHKIATypa CI0KHBIX HEOPTaHUYECKUX
COEIMHEHUI: OKCHJOB, THIPOKCUIOB, KUCIOT W cojed. ['eHeTmyeckas CBA3b MEXIY Kiaccamu
HEOPraHWYECKHUX coeTMHEeHMH. I neHTudukanms HeopraHnueCcKuX BeIecTB U HOHOB.

KommnekcHbie coequnenusi. CoctaB KOMIUIEKCHOIO HMOHA: KOMILIEKCOOOpa3oBaTesb, JTUTaH IbI.
Koopnunanmonnoe uncimo. HomeHkaTypa KOMIUIEKCHBIX COEAMHEHHH. 3Haue€HHWE KOMIUIEKCHBIX
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coequHeHui. [loHsiTHE 0 KOOPIUHAITMOHHON XUMUU.
Hememannut

Bopopoa. Ilomyuenue, Qu3umyeckue W XUMHYECKHUE CBOWCTBA (pEeakiuu C MeTaUlaMu U
HeMeTaJllIaMH, BOCCTAaHOBJIEHUE OKCUJI0B U cosieit). [ mapubl. TOIIMBHBIE 3JIEMEHTBHI.

I'anorennl. O01as xapakTepucTUKa 3J1IeMeHTOB IaBHOM noarpynmns! VII rpynnsl. dusnueckue
CBOMCTBA IIPOCTBIX BEUIECTB. 3AKOHOMEPHOCTH M3MEHEHMsI OKMCIUTEIIBHOM aKTMBHOCTH TaJIOT€HOB B
COOTBETCTBUM C HX IOJIOKEHHEM B Iepuoauyeckoil Tabnuue. Ilopsiok BBITECHEHMs TaloOreHOB M3
pPacTBOPOB TaJOr€HUJOB. XJIOp — IOJIydYEHHE B IHPOMBIIUICHHOCTH M J1a0OpaTOPUM, PEaKLHH C
MeTaJlJIaMM ¥ HeMeTallllaMu. B3anMoznelicTBre xj1opa ¢ BOJOM U pacTBopamu uenoueil. Kucinopogusie
COeIMHEHUs XJjopa. [MIOXJIOpUTBHI, XJIOpaTbl M MEpXJopaTbl KaK TUINYHBIE OKHCIUTEIH.
Ocobennoctu xumuu (ropa, Opoma u Hona. KauecrBennast peakuusi Ha #oj. ['aqoreHOBOAOPOIBI -
MOJYyYEHHE, KUCIOTHBIE ¥ BOCCTAHOBHTEJBHBIE CBOWCTBA. XJIOPOBOJAOPOJ. ['ajmoreHoBOIOpOIHBIE
KUCIOThl U ux coiu. CossHass KUciIoTa M ee coiu. KauecTBeHHbIE peaklMM Ha TajoreHHI-HOHBI.
ITpMeHeHNE TajJOreHOB U MX BaKHEHIIINX COCTUHEHUI.

DJIeMEHThI NOATPYIIbI Kucaopoaa. O01mas xapakTepUCTUKA JIEMEHTOB TJIaBHON MOATPYIIIbI
VI rpynnel. ®dusndeckue CBOMCTBa MpOCThIX BemiecTB. O30H Kak ayuIOTPOIHAS MOJIU(PUKALMS
kuciaopona. [lonydenue o3ona. Ozonamopwi. O30H Kak okucautenb. [lo3uTnBHAs U HEraTUBHAS POJIb
030Ha B OKpYy»Xkatouieil cpene. CpaBHEHHE CBOMCTB 030HA U KUCIIopoaa. Boga u nepokcui Bogopoia Kak
BO- JIOPOJHbIE COETMHEHUS] KUCII0pOia — CpaBHEHUE cBOMCTB. [lepokcn Bogopoaa Kak OKUCIUTENb U
BoccraHoBuTenb. llepokcuasl meramnoB. Cepa. Amnorponust cepbl. Pu3MuecKue U XUMHYECKHE
CBOICTBa cepbl (B3aUMOJIEHCTBUE C METalJIaMH, KHCIOPOAOM, BOJOPOJIOM, pacTBOpamH ILIEIO0YEeH,
KHCJIOTaMU-OKHCIUTEIIMU). B3anmoselicTBre cephl ¢ Cynb(puTom HaTpusi ¢ 00pa3oBaHUEM THOCY Ib(aTa
HaTpusi. CepoBOJOpOA — TMOJIyu€HHE, KUCIOTHbIE UM BOCCTaHOBUTENbHbIE CcBoMcTBA. Cynbdus
CepHUCTBIN ra3 Kak KUCJIOTHBINA OKcHJ. OKUCIUTENbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA CEPHUCTOTO
rasa. [loimydeHnue cepHUCTOro raza B IpOMBIIIIICHHOCTH U JabopaTopuu. CepHUCTast KMCIOTA U €€ COJIH.
Cepubiit anrunpun. CepHast kuc- joTa. CBOWMCTBa KOHIEHTPUPOBAHHOW M pPa30aBIEHHOW CepHOM
KUCHOTBL. [lelicTBME KOHUEHTPUPOBAHHOW CEPHOM KHCIOTHI Ha caxap, METaJUlbl, HEMETaJUIbl,
cynbpuasl. Tepmuueckas ycToMunBOCTh Cynb(haroB. KauecTBeHHast peakiysi Ha CEpHYIO KHCIIOTY U ee
COJIH.

DJieMeHTBhI NMOArpynmnbl azora. OOmas XapaKTepUCTHKA AJIEMEHTOB IVIaBHOM MOATpyHmsl V
rpynnsl. @U3NYECKUE CBONCTBA IPOCTBIX BEIIECTB.

A3ot u ero coennHeHus1. CTpoeHre MOJIEKYIIbI a30Ta. Pu3nUecKre 1 XMMUYECKUE CBOMCTBA a30Ta.
[TonydyeHue a3ora B NMPOMBILIUIEHHOCTH M jaboparopuu. Hutpuapl. AMMUaK — ero IMoiyuyeHHe,
¢u3nyeckre U XUMu4eckue cBoiictBa. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB aMMHaKa. AMMHUAK Kak
BoccraHoBuTenb. Conu ammoHus. [loBeneHue conell amMMoHMs TNpu HarpeBaHuHu. KauecTBeHHas
peakuus Ha WOH amMMoHMsl. [IpuMenenne ammuaka. OKcuIbl a30Ta, UX MOJydeHHe U cBoiicTBa. OKcny
asora (l). Oxucnenune oxcuma azora (1) kucmopogom. Jumepusanus okcuaa azora (V). Asorucras
KHCJIOTa U €€ coJi. HUTPUTBI Kak OKUCIUTENH U BOCCTAHOBUTENU. A30THAsI KUCIOTAa — (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, MO- Jy4deHHEe. A30THAs KUCIOTa KaK OKHCIUTENb (OTHOLIEHHWE a30T- HOM
KHCIIOTHI K METaJlJIaM M HEMeTajulaM). 3aBUCHMOCTb IPOAYKTA BOCCTAHOBJIEHUSI a30THOW KUCIIOTBI OT
AKTUBHOCTH MeTajlyla ¥ KOHIEHTpaluuu KUcioThl. HUTpatTel, UX (u3nveckue U XMMHYECKUe CBOMCTBA
(oKuCIUTENBHBIE CBOMCTBA U TEPMHUUECKAs] YCTOMYUBOCTD ), IPUMEHEHHE.

®docdop u ero coenunenust. Annorponus hochopa. Puznyeckue cBoricTBa pocdopa. XuMuueckne
cBorictBa (pocdopa (peakiuu ¢ KHCIOPOJIOM, TaJIOTE€HAMH, METaJUIaMH, CJIOKHBIMHU BEIIECTBAMU-
OKuCIUTENSIMH, enoyamu). [lonydenne u npumenenue docdopa. Dochun. Pochunsl. DochopHbiit
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auruapun. OprodocdopHas u metadochopHass KUCIO- Thl M WX conr. KauecTBeHHasl peakius Ha
optodocdarsl. Paznoxenue oprodochopHoit kucnotsl. [Ipumenenne pochopHOit KUCTOTHI U €€ coeil.
buonoruueckas pois pocharos.

IMoarpynmna yriaepoaa. O0mas xapakTepUCTHKA JIEMEHTOB TJIABHOUM MOATPYIIIBI [V rpymisL.

VYraepon. Amnorponus yriaepojga. CpaBHEHHE CTPOSHHSl M CBOMCTB rpadura M anmasa.
@dynnepeH Kak HOBas MOJIEKYJsipHas (opMa yriiepoaa. YTolib: XMMUYECKHE CBOMCTBA, MOJIyYeHHUE U
npuMeHenue yria. KapOupgsl. ['maposnns kapOupa kaneiuss M kapOupa amoMmuHus. KapOuiel
NePeXOAHbIX METAINIOB (7kene3a, XpoMa U Jp.) Kak CBEepXIpouyHble MaTepuaibl. CHHTE3-Ta3 Kak OCHOBA
COBPEMEHHOM NPOMBIIIIEHHOCTH. OKCHIbI yriaepoja. YTrojb W YrapHbli ra3 Kak BOCCTAHOBHTENH.
Peakuus yrapuoro rasza c pacruiaBamu menodeit. Cunres ¢popmuaron. O6pa3zoBaHue yrapHOTo rasa mnpu
HEIIOJIHOM CrOpaHuu yriil. buosiornmueckoe aeicTBue yrapHoro rasa. Ilosydenue u npumeHeHue
YrapHOTO ra3a. YTJIEKUCIBIM Ta3: MoJyuyeHrue, XMMUUECKHE CBOMCTBA (B3aUMOJICHCTBUE YTIIIEKUCIOTO
raza ¢ BOJOH, IlEJIOYaMH, MarHueM, IEPOKCHJaMU METaJIOB). YTOJbHAas KHUCIOTa U €€ COJIU.
KapOonats! u rujpokapOOHaThI: UX OBEJCHUE NTPU HarpeBanuu. KadecTBeHHast peakius Ha kapOoHat-
HOH.

Kpemuuii. dusnyeckne M XUMHUYECKHE CBOMCTBa KpeMHMs. Peakuum c yriiem, KHCIOPOAOM,
XJIODOM, MarHheM, pacTBOpaMH Iiesouei, cepoBogopogoM. CuiaH- BOJOPOJHOE COEAMHEHHE
kpemuus. Cumunuasl. lonyuenune u npumenenue kpemuus. Oxcun kpemuust (IV), ero crpoenue,
¢uznyecKkue U XMMUYECKHUE CBOMCTBA, 3HaYEHHE B IPUPOJIE U NpUMeHeHne. KpeMHMeBble KUCIOThl U
ux conu. ['maponus cunukaroB. CUIMKaTHbIE MUHEPAJIbl — OCHOBA 3¢MHOW KOPBI. AJTIOMOCHJIMKATBHI.

Baaropoanbie (mHepTHbIe) raspl. OOmias XapakTepUCTHKA 3JEMEHTOB IJVIABHOM IMOATPYIIIbI
VI rpynnel. OcoOeHHOCTH XUMUYECKHUX CBOMCTB. [IpuMeHeHue 6:1aropoiHbIX ra3oB.

Jemoncrpanun. 1. [openue Bomopona. 2. Ilomyuenue xiopa (omeIT B mpoOupke). 3.
OxucnuTenbHble CBOWCTBA pacTBOpPa TUNOXJI0opuTa HaTpHsl. 4. OnbITh ¢ OpOMHOM BOJI0M. 5. [1naBneHue
cepsl. 6. 'openue cepsl B kuciopose. 7. B3aumoneiictue xerne- 3a ¢ cepoil. 8. 'opeHue cepoBogoposa.
9. Ocaxnaenue cynbduaos. 10. CpoiicTBa cepHuctoro raza. 11. JleficTBre KOHLIEHTPUPOBAHHON CEpHOM
KHCJIOTH Ha MeJlb U caxapo3y. 12. PactBopenune ammuaka B Bojie. 13. OCHOBHBIE CBOMCTBa pacTBOpa
ammuaka. 14. Karanutudeckoe okucieHue ammuaka. 15. Tlomydenme oxcuma azora (II) m ero
OKHCIIeHUE Ha Bo3ayxe. 16. JleiicTBre a30THOM KKCI0TH HAa Menb. 17. ['openue pocdopa B kucio- poje.
18. TlpeBpamenue kpacHoro ¢ocdopa B Oenblii U ero ceeueHue B TemMHoTe. 19. B3ammoneiictBue
dochopuoro anruapuaa ¢ Bonoi. 20. O6pasisl rpaduTa, anMasa, kpemHus. 21. 'openue yrapHoro rasa.
22. TyuieHue IIaMeHH yIIIeKUCIBIM Ta30M.

23. Pa3noxenue Mpamopa.

JlaGopatopuble ombiThl. 1. [lomyueHue xyopa W wu3ydeHue ero cBoicTB. 2. CBoiicTBa
XJIopcoaiepkanmx otoemmBareneit. 3. CBoiicTBa Opoma, oaa u ux coieid. 4. Mi3ydueHne CBONCTB CepHOI
KHC- JIOTBI M €€ coJieii. 5. MI3ydueHue cBOMCTB BOTHOTO pacTBOpa amMmmuaka. 6. CBoicTBa cosieii aMMOHUS. 7.
KauectBennas peakius Ha kapOoHaT-uoH. 8. McnibiTaHue pacTBOpa CUJIMKaTa HATPHUS HHIUKATOPOM. 9.
O3HakomMyieHHe ¢ 00pa3laMu MPUPOTHBIX CUITMKATOB.

Memannwi

O0mmii  0030p 3ieMeHTOB- MeTaioB. (CBOMCTBA  INPOCTBIX  BELIECTB-METAUIOB.
ONEKTPOXUMHUYECKUM DSl HANpPSDKEHUH METauloB. MeTaulInyecKue KPUCTANIMYECKUE PEIIETKHU.
CrnaBbl. XapakTepucTUKa HauOoJiee N3BECTHBIX CIUIaBOB. [1o- TydyeHne u npuMeHeHHEeMETalIoB.

lesounbie MeTtamabl. OOmas XapakTepUCTUKA AJIEMEHTOB TIJIaBHOW MOATpyMmbl | rpynmsl.
CBoiicTBa IEIOYHBIX METAJIOB. Pacno3HaBaHne KaTHOHOB JIUTHS, HaTpUs U Kanus. Hatpuil u kanui -
MPEJICTABUTENIN IIEJIOYHBIX METAJUIOB. XapakTepHble peakiuu Harpusi u Kanuda. [lomydenue
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HIeJI0YHBIX MeTauioB. OKCHIbl M nepokcuabl Hatpusa U Kanus. CoenuHeHns Hatpus U kanus. Conu
HaTpHsl, Kajiisg, UX 3HAUCHHE B MPUPOJIC U XKU3HU yenoBeka. Colla M €IKUN HATp — BaKHEWIIUE
COEJIMHEHUS HaTpUsl.

Bepunnuii, Maruuii, meno4Ho3emMenabHble MeTauIbl. OOmas XapakTEpUCTHKA 3JEMEHTOB
rnaBHod moxarpynmsl |l rpynmer. bepunnuii, Marauii, meno4Ho3eMenbHbIe METAIB. AM(OTEPHOCTD
oKcuaa U ruapokcuaa 6epuiusa. Okpacka IUIAMEHU COJSIMU IIEI0YHO3EMENbHBIX MEeTauloB. Maruuii
U KaJlblMii, UX OO0IIasi XapaKTepUCTHKA Ha OCHOBE MOJ0kKeHus B [leproauueckoil cucteme 3JeMEHTOB
. . MenneneeBa u crpoeHust atToMoB. [lonydenue, Gu3ndeckue 1 XAMUYECKHUE CBOWCTBA, IPUMCHECHHE
MarHusi, Kaiablus U uX coenuHeHuil. CoaM MarHus M KaJblMsl, UX 3HAUYEHHUE B NMPUPOJEC U KU3HU
yenoBeka. JKeCcTKOCTh BOJIbI M CIIOCOOBI €€ YCTpaHeHHs. ATIOMUHMNA. PacpocTpaneHHOCTh B IPUPOAE,
¢u3nueckue M XMMHUYECKHE CBOWCTBA (OTHOIIEHHE K KHCIOpPOIY, TalOr€HaM, pacTBOpaM KHCJIOT U
mienovend, amomorepmus). [IpomsBoactBo amomuuus. Ilpumenenue amoMuuusi. AmMPOTEPHOCTDH
oKcuaa U rupokcuaa amoMunus. Conu anmomunust. IlonHoe pasnokenue Bo1oil cosiel allOMUHUS CO
Ca0bIMM JIBYXOCHOBHBIMU KHUCIIOTaMH. AJIIOMHHATHI B TBEPJIOM BHUJE U B pacTBope. KomriekcHbie
COEIMHEHUS AJTFOMUHHSL.

Meranabl mobounbix moarpymm. OOmias XapakTepucThka mnepexonHbix meramioB [—VIII
rpynn. OcCOOEHHOCTH CTPOESHHSI aTOMOB MEPEXOAHBIX MeTaioB. Obuue Gpu3nyecKkue U XMMHYECKHe
cBoricTBa. [IpuMeHeHne MeTaios.

Xpom. Dusznyeckue CBONCTBAa XpoMa. XUMHUYECKHE CBOMCTBA XpoMa (OTHOIIEHHE K BOISHOMY
napy, Kucjiopojy, Xjaopy, pactBopam Kuciot). [lomyuenue u npumenenne xpoma. CoeJuHEHUS] XpoMa.
M3MeHeHne OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIX W KUCJIOTHO-OCHOBHBIX CBOHCTB OKCHJIOB H
THUAPOKCUIOB XpOMa C POCTOM CTENEHH OKUCIECHUA. AMQOTEpHbIE CBOWCTBA OKCHIA U THUAPOKCUAA
xpoma (III). Oxwucnenue coneir xpoma (III) B xpomarel. B3anMHble nepexobl XpOMAaToOB U
JUXPOMATOB. XpOMAThI U IUXPOMAThl KaK OKUCIUTEIH

Mapraunen. ®usnueckre cBoWCcTBa MapraHija. XMMHUYECKHUE CBOMCTBA MapraHiia (OTHOIIEHUE K
KHCIIOPOJ1Y, XJIOpY, pacTBopaM kuciot). [lonyuenue u npumenenne mapranma. Oxcun mapranua (IV)
KaK OKUCIIUTEINb U KaTanu3aTtop. [lepmaHranaTt kanusi Kak OKUCIIUTENb

Keneszo. Haxoxnenune B mpupoje. 3HaAUCHHUE >KeJie3a JJIsl OpraHu3Ma 4esnoBeka. dusznueckue
CBOICTBa kene3a. XMMUYECKUE CBOMCTBA *kele3a (B3auMOJENUCTBUE C KUCIOPOJIOM, XJIOPOM, CEpOi,
yriieM, BOJOW, KHCIOTaMH, pacTBopamu cosieil). CraBbl Jkene3za ¢ yriaepogaom. [lomydenue u
npuMeHeHne sxene- 3a. CoennHeHus sxene3a. CpaBHEHHME KHUCIOTHO-OCHOBHBIX W OKHMCIIMTEJBHO-
BOCCTaHOBUTENBHBIX CBONCTB ruapokcua xenesa (II) u ruapokcuna xenesa (I1I). Conu >xenesa (I1I) u
Kee- 3a (III). Metonsr mepeBona coneit xkene3a (II) B comu xenesza (III) u obparno. I[TomHoe
pazioxenue Bojoii coneit xenesa (III) co cmaGpiMu ABYXOCHOBHBIMH KHCIOTaMH. OKHUCIUTENbHBIE
cBoiictBa coenuHenuit kene3a (1) B peakiusx ¢ BOCCTaHOBHUTENSAIMH (HOAUIOM, CEPOBOJIOPOIOM U
Menbto). [nanuansle xommiekchbl skene3a. KauectBeHHble peakuuu Ha uoHbl skenesa (II) u (III).
Deppumpl, ux noxyyerue u npuMeHeHue.

Menb. Haxoxnaenue B nmpupoae. bruonorundeckas posb. Pu3nuecKue U XMMHYECKHE CBOMCTBA
(B3aMMOJICHCTBHE C KHCIOPO- JIOM, XJIOPOM, CEpOH, KHCIOTaMH-OKUCIUTEISIMH, XJIOPUIOM XKele3a
(IIT)). TTonyyenne u mpumenenue meau. Oxcun u ruapokcun meau (II). Comu menu (II). Memubiit
kyrnopoc. Ammuakatel meu (1) u meau (11). [Tonyuenue okcuna menu (l) BoccTaHOBIIEHHMEM THAPOKCHIA
menu (1) rroxo3oii. [onydenue xiaopuaa u noauaa meu (1).

Cepedpo. Dusnyeckue M XUMHYECKHE CBONCTBA (B3aMMOJEHCTBHE C CEPOBOAOPOJIOM B
MPUCYTCTBUHU KUCIIOPOa, KACIOTa- MH-OKHCIUTENsIMU). Ocak/ieHne OKcuaa cepebpa mpu ACHCTBUU
IeJI0OYM Ha COJM cepedpa. AMMHaKaThl cepeOpa Kak okuciauTe- gu. KauecTBeHHas peakius Ha MOHbI
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cepebpa. [Ipumenenue cepedpa.

30J10T0. PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOAEHCTBHUE C XJIOPOM, «11aPCKOM BOJIKOIN»).
3onoroxmopoBogopoaHas kuciota. [uapokcua 3omorta (III). Kommekcbr 30mota. CrocoOsr
BBIICJICHUSI 30JI0TA U3 30JI0TOHOCHOM mopobl. [Ipumenenue3onora.

Hunk. Ousznueckue U XUMUYECKHUE CBOMCTBA (B3aUMOJCHCTBUE C rajoTeHaMH, KHUCIOPOIOM,
CEpoi, BOJIOM, pacTBOpaMu KHUCJIOT | mienodeit). [lonyyenue n npumMeHeHrue MUHKA. AM(OTEPHOCTH
OKCHJIa U THJIPOKCH/IA ITMHKA. BakHelme conu HuHKa.

demoncrpanuu. 1. Komnexkuuss meramioB. 2. Komnexkuws muHepanoB u pya. 3. Kommexmwst
«Kenezo u ero cmiaBel». 4. OkpalluBaHUE IUIAMEHU COJIAMH IIEIOYHBIX U IIETOYHO3EMENbHBIX
MeTalyioB. 5. B3aumoneiictBue HaTpus ¢ Bogoii. 6. BzanmoneiictBue kanbiius ¢ Bogoi. 7. Komnekuus
«AmomvuHuity. 8. [TnaBnenne amomunus. 9. B3anmoaeiicTBre amoMUHUS CO MIEIO0YbIO.

10. Amromorepmusi. 11. B3anmoaelcTBIEe XpoMa C COJISIHOM KHCIOTOM 0e3 mocTyna Bo3ayxa. 12.
Ocaxpaenue ruapokcuna xpoma (III) m okucinenne ero mepokcunom Bojopona. 13. Paznoxenue
nuxpomara amMmoHus. 14. PasnokeHue mepokcuaa BOIOpOJa MOJ JACWCTBHEM IUOKCHIAa MapraHia.
15. Ocaxxnenune ruapokcuaa xenesa (I1) u okucnenue ero Ha Bo3myxe. 16. Boinenenue cepebpa u3 ero
coJiell JefiCTBUEM MEIH.

JlabopaTopuble onbIThbl. 1. OkpalnBaHue TUIAaMEHU COCAMHEHUSMHU IEJIOYHBIX METAJIOB. 2.
O3HaKOMJICHHE C MHHEpATAMH H  BKHCUIIMMH  COCAUHCHHMSIMH  INEJIOYHBIX  METalioB. 3.
CgoiicTBa coeMHEHUN MIENOYHBIX MeTaioB. 4. Okpacka IJIaMEHU COJISIMU IIEJIOYHO3EMETbHBIX
MetauioB. 14. CoiicTBa Maruus u ero coenunenuii. 15. CroiicTBa coenuneHuni kanbius. 16. XKectkocth
Bojabl. 17. CBoiicTBa amtomuuus. 18. ColicTBa coeaqruenuit amoMuuus. 19. CBoiicTBa 010Ba, CBUHIIA
u ux coeauHenuit. 20. CBolicTBa coenuHeHUi xpoma. 21. CBolicTBa MapraHila M €ro COCIMHCHHM. 22.
W3ydeHre MUHEpAJIOB jKeJe3a.

23. CoiicTBa xene3a. 24. CoiicTBa MeH, €€ CIIJIaBOB U coeaquHenuii. 25, CBoiicTBa IIMHKA U €r0
COEIMHEHUM.

OCHOBBI OPraHM4YecKOM XUMHHU
OcHogHble NOHAMUA OP2AHUYECKOU XUMUU

[TosiBneHue u pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. [IpenMer u 3amaum OpraHU4YecKoun
XUMHUHM. MecTo M 3HaueHuEe OpPraHWYeCKOM XHMHU B CHCTEME ECTECTBEHHBIX HayK. B3anmocBs3b
HEOPraHWYECKUX U OPraHUYECKUX BELECTB.

Oco0eHHOCTH OpraHUYecKuX BemecTB. [IpuumHBl MHOTOOOpa3us OpPraHMYECKHUX BEIIECTB.
Oprannyeckue BEIIECTBAa B MPHU- POJie. YTIEPOIHBIM CKEJIeT OPraHUYeCKON MOJEKYNbI, €r0 THIIBL:
UKJINYECKHe, arukiandeckue. KapOomukiudeckue M TeTepo- IUKIUYECKHue CcKeyeTbl. KpaTHOCTh
XUMUYECKOW CBSI3M (BUIBI CBS3€H B MOJIEKYJIaX OPTaHMYECKHX BEIIECTB: OJIMHAPHBIC, JBOWHBIC,
TpoitHbIe). I3MeHeHue PHEPTUU CBSA3EH MEXIy aTOMaMH yTriepoja MPH YBEIIMUYEHUN KPATHOCTH CBSI3U.
Hacpiiennpie 1 HEHACHIIEHHBIE COCIUHEHUS.

DNEeKTPOHHOE CTPOEHHWE M XUMHUYECKHE CBS3M aroma yriepoaa. | mOpuausanus aTOMHBIX

opOuTasei, ee TUIBI JUIsl OPTaHUIECKUX COSTMHEHUN: sp3, sp2, sp. OOGpazoBanue [1- u []-cBs3eil B
MOJIEKYJIaX OpraHU4YeCKUX COeMHEeHNN. [IpoCTpaHCTBEHHOE CTPOCHUE OPTAHNYECKUX COETMHEHUI.
XUMHYECKOE CTPOCHUE KaK IOPANOK COEAMHEHUS aTOMOB B MOJIEKYJIE COINIACHO UX
BaJIEHTHOCTH. OCHOBHBIE NIOJIOKEHUSI TEOPUHU XUMUYECKOTO CTPOCHMSI OPraHUUYECKUX COEIMHEHUN A.
M. bytnepoBa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHUs MoJieKysl. CTpyKTypHas
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dbopmyna. Mzomepus u wuzomepbl. CTpyKTypHas M TPOCTPAHCTBEHHAs u3oMepus. W3omepus
yriepoaHoro ckenera. M3omepus mnonoxkeHus. MexkiiaccoBast U30oMepus. BUbl pOCTpaHCTBEHHOU
nzomepun. Onruueckas Hu3oMepusi. AcuMMeTpUuyecKuil aroMm yriepoaa. ONTUYecKHe AaHTUIIOMBI.
XupallbHOCTb. XHpaJIbHbIE U axupaibHble MOJEKyJbl. [‘eomerpuueckas uzomepust (1uc-,
TpaHCU30MEpHsI).

DU3NKO-XUMUYECKHE METO/Abl HCCIEIOBAaHMUS CTPOEHMUSI M PEAKLHMOHHOW CIIOCOOHOCTH
opranndeckux coeauHeHuii. Cnekrpockomnus SMP, wmacccnekTpomerpus, wuH)pakpacHas
CIIEKTPOCKOIIHS.

DNEKTPOHHOE CTPOCHUE OPraHUYECKUX BEILECTB. B3auMMHOE BIIMSHHME aTOMOB U TPYII aTOMOB.
OnexTponHbie 3P pexTsl. UHAyKTHBHBIN 1 Me3oMepHbIi 3¢ dekTol. [IpencraBienne o pesoHaHce.

Knaccudukanus opranmueckux BemiecTB. OCHOBHBIE KJIACChl OPraHUYECKHX COCIMHEHUI.
[MpuaIMIBl KIaccuukanuu opraHudeckux coeauHeHwid. [loHsATHE O (QYHKIMOHAIBHOW TpyIIIe.
Knaccugukamnus opraHm4eckux CoeInHEeHH 0 (GYHKIMOHATBHBIM rpynmnaM. ['omonorus. ['omomnoruy.
I"'omonornyeckas pasHOCTb. | OMOIOrH4ECKHE PsIbI.

Homenknarypa opraHuueckux BeliecTB. MexayHapoaHas (CHCTeMaTHuYecKas)) HOMEHKJIATypa
OpPraHMYECKUX BEILECTB M MPUHLUIBI 00pa30BaHUs Ha3BaHUI OpraHWYecKuX coeanHeHuil. PannonanbHas
HOMEHKJIATypa.

Knaccudukanuss m ocobeHHOCTH opraHudeckux peaknuid. CrocoObl 3amuceil peaknuii B
opranuueckoil xumuu. Cxema U ypaBHeHuUe. Y ciioBus npoBeaeHus peakuuil. Knaccuduxanus peakunii
OPraHMYECKUX BEUIECTB IO CTPYKTYPHOMY IIPU3HAKY: 3aMELICHUE, NPHUCOCIUHEHHE, OTIICIUICHHE.
Peakuuonnslie neHtpsel. IlepBoHadanbHble MOHATUS O TUIAX U MEXAHU3MAaX OPraHUYECKUX pEeaKIuil.
['omonuTHYecKMi M TeTepOIMTUYECKMH pa3pblB KOBAJCHTHOM xXumuuyeckod cBs3u. CB0OOIHO
paluKalibHbI M MOHHBIA MexaHu3Mbl peakuuu. IloHsTHe O CBOOOAHOM paaukane, Hykieoduie,
anekTpoduie, kapdokaTroHe 1 KapOoaHuone. O603HaAYEHUE NOHHBIX PEAKIMN B OPraHUYECKOM XUMUH.
OKHUCIUTEIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKUMW B OpraHMdeckod  xumuu.  MneHtuduxanms
OpPraHMYECKUX COCIUHEHMN. ['eHeTnuecKast CBsI3b MEX 1y KJIaCCaMU OPTraHUYECKUX COETMHEHU .

JdemoncTpanuu. Mojen opraHn4ecKuxX MOJIEKYIL.

Yeneeooopoown

AJIKaHbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYIIbl METaHa. sp3-F uopuaAn3aus
opOuTasneii aToMoB yriiepojaa. ['omonorudeckuit psg u obmas Gopmyna ankaHoB. CuctemaTudeckas
HOMEHKJIaTypa aJlkaHOB U paJukanoB. l3omepus yriepogHoro ckenera aikaHoB. [lowsamue o
KkoHgopmayusx. Ousnueckre cBOICTBa aJKaHOB. 3aKOHOMEPHOCTU M3MEHEHHUs (PU3MUECKUX CBOMCTB.
XUMHUYECKHE CBOICTBAa allkaHOB: TaJOr€HUpPOBAHUE, HUTPOBAHME, JETHIPUPOBAHHE, TEPMHUUECKOE
pazioxeHue (MMpoJU3), TOPEHHE Kak OJUH M3 OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBIIIIEHHOCTH U
OBITY, KaTaJIUTUYECKOE OKUCIIEHHE, KPEKMHI KakK CIIOCOOBI MOJYYEHHUs BaXXKHEWUIIMX COCAMHEHUH B
OpPraHMYeCKOM CHHTE3€, N30MEpU3aLUs KaK CIoco0 MOyuyeHHs] BBICOKOCOPTHOrO OeH3MHA. MexaHu3m
peaknuu cBOOOTHOPAINKATIHLHOTO 3aMelIeHUs (Ha MpuMepe XJIopupoBaHus MeTana). CHHTeTHYEeCKHe
CIOCOOBI MOJTyYeHHUs aJTKaHOB. MeTo/bl MOTy4YeHHsl aJIKaHOB U3 aJIKMIITAIOTeHUI0B (peakuus Bropua),
NeKapOOKCHUIIMPOBAHUEM COJIe KapOOHOBBIX KHUCIOT U 3JIEKTPOJIU30M PAaCTBOPOB CoJiel KapOOHOBBIX
KHCIOT. HaxoxkieHre akaHoB B MPUPOJIE M TPUMEHEHHE aTKaHOB.

Hukaoankanbl. CTpoeHHE MOJNEKYT IUKIOATKaHOB. OO6mas ¢dopmyna IUKIOATKAHOB.
Homenknarypa muknoankanoB. M3oMepus IUKIOAIKAHOB: YIJIEPOJHOTO CKEJIeTa, MEXKKIaccoBasd,
IpOCTpaHCTBEHHAas (Luc-TpaHc-u3oMepHsi). HampsbkeHHble M HeHanpspKeHHbIe Kbl Crennguka
CBOWCTB IIUKJIOQIIKAHOB C MAJIbIM pa3MepoM LUKJIa. XUMHUYECKHE CBOICTBA IUKIONPONAaHA: TOpPEHHE,
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peakuu NpUcoeANHEeHUs (THAPUPOBaHUE, IPUCOEANHEHNUE TaJIOT€HOB, TalOr€HOBOAOPOI0B, BOJbI) 1
LUKJIOIeKCaHa: TOPEHHE, peakUUH paTUKAIbHOIO 3aMelleHHs (XJOpUpOBAaHUE, HUTPOBAHHE).
[TonyyeHue MUKIOAIKAHOB U3 aJIKAHOB U JIMTAJIOTCHAIIKAHOB.

AJIKeHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl STUJICHA. spZ—FH6sz[H3aum1
opbutaneir atoMoB yriepona. [1- u [J-Ces3u. ['omonoruueckuil psg u obmas Gpopmyna aliKeHOB.
Homenxknarypa ankeHoB. M3omepusi ajlKeHOB: YIJIEPOJHOIO CKEJIETa, IOJIOKEHHUS KpPaTHOM CBSI3H,
IIPOCTPAHCTBEHHAsl (F€OMETpUYECKass M30MepHUs, WIH LHUC-TPAaHC-U30MEpHsl), MEXKKIIAcCOBasl.
Ou3nYecKue CBOWCTBA aJKEHOB. XHWMHUYECKHUE CBOMCTBa ankeHOB. Peakummu 31eKTpoHiIbHOTO
MPUCOCAMHEHNUS KaK CrIoco0 ToiydyeHus (PYHKIMOHAIBHBIX MPOU3BOAHBIX  YIIIEBOJIOPOJIOB:
TUAPUPOBAHUE, TaJOT€HUPOBAHUE, TUAPOTAIOTeHUPOBAHME, THUJpaTalus ajJKeHoB. MexaHusm
3EeKTPOUIBHOTO MpHCOeInHEeHUs K akeHaM. [IpaBuino MapKkOBHUKOBA U €ro OOBSICHEHHE C TOUKHU
3peHust JIEKTPOHHOI Teopuu. PaaukanbHoe npucoenHeHne OpoMoBOI0pOa K aTKeHaM B IPUCYTCTBUH
nepekuceil. B3ammopelicTBue amkeHOB ¢ OpOMOM M XJIOpOM B Ta- 30BOM (haze MpHU BBICOKOM
TeMIeparype uian Ha cBeTy. OKHCIEHHE aJIKEHOB: FOPEHUE, OKMCIEHUE KUCIOPOJOM B IPUCYTCTBUU
xnopunoB namwiagus (II) m menu (II) (Bakep-mpouecc), OKHCIIEHHUE KUCIOPOJOM B IPUCYTCTBUHU
cepebpa, OKHUCIEHHE TOpSYMM IOJKHMCIECHHBIM pacTBOPOM II€pPMaHraHaTa Kajusi, OKHC- JIEHHE
nepMaHraHatoM kanus (peakuuss Barnepa), o3zonHupoBanHue. KauecTBeHHbIE peaklMM Ha JBOIHYIO
CBs3b. [IpombllisieHHBIE U Ja0OpaTOpHbIE CMOCOOBI MOJy4YeHHs alkeHoB. [lomydeHue anaKeHOB
JEruIpUpOBaHUEM  QJIKAaHOB;, pPEAaKUWeW AIUMUHUPOBAHUS U3  CIHUPTOB, TaJOrE€HAJIKAHOB,
nuranoreHankaHoB. [Ipasuno 3aitnesa. [lonumepusauus ankenoB. [loamumepusanus Ha Karanu3aTopax
Hurnepa—Harra. [lonuaTwiieH Kak KpPYNMHOTOHHAXHBIM MPOAYKT XUMHUYECKOIO IPOU3BOACTBA.
[TpuMmeHeHne anKeHoB (3TUJIEH UITPOIUJIEH).

Adaxanuenbl. Kiaccudukanys ankaaueHOB MO B3aMMHOMY PACIIONIOKEHHIO KPATHBIX CBS3EH B
Mosekyie. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHUS CONPSHKEHHBIX AJIKaINEHOB.
O6mas ¢dopmyna ankanauenoB. HomeHkmarypa u u3omepusi ankagueHoB. Dusznyueckue CBOMCTBA
QIKATUCHOB. XHUMHUYECKHE CBOWCTBA QJIKaJUCHOB: peaKIUU MPUCOCTUHEHUs (TMIpUpOBaHHE,
raJloreHUpOBaHue), TopeHus u noauMepusanuu. 1,2- u 1,4-Ilpucoennnenue. [lonyuenue aakaaueHoB.
Cunrez OyraaueHa u3 OyraHa u staHona. [lommmepusaumsa. Kayuyku. Brimag C. B. Jlebenesa B
NOJydeHHEe CUHTETHYECKOTro Kaydyka. Bynkanumzamus kaydykoB. Pe3una. MHorooGpasue BHIIOB
CUHTETHUYECKUX Kay4yKOB, UX CBOMCTBA U IPUMEHEHUE.

AJIKUHBI.  DJIEKTPOHHOE M TNPOCTPAHCTBEHHOE  CTPOCHME  MOJIEKYJbl  alleTUJICHA.
sp-I'mbpunuzamnust opoutaneir aToMoB yriepojaa. ['omonorudeckuid psia U oodmas Ghopmysa aJKHHOB.
Homenknarypa ankuHOoB. M30Mepus aJKMHOB: YIJIEpOJHOIO CKeJeTa, MOJOKEHUS KpaTHOW CBA3H,
Me)KKnaccoBas. @PU3MYECKUE CBOMCTBA aJIKMHOB. XHMMHUYECKHME CBOMCTBA alKUHOB. Peakuuu
NPUCOETUHEHUS KaK Croco0 MoJydyeHHs HOJIMMEPOB M APYTHX IMOJIE3HBIX MPOAYKTOB. I uapupoBaHue.
Peakuuu npucoenMHeHUs TajJoOreHOB, TaJIOT€HOBOAOPOAOB, BOABL. TpuMepuzanus MU JUMEpU3ALNL
aneTtwieHa. Peaknuum 3amemieHus. KuciaoTHblE CBOMCTBA aJlKMHOB C KOHIIEBOW TPOWHOHN CBS3BIO.
Anerunennipl. B3anMopecTBre aneTuaeHu0B ¢ rajoreHaikanamMu. [openue anerunena. OKuCIeHne
AJIKMHOB pacTBOPOM INepMaHraHara kanus. [lomydenue arneruneHa nuposiv3oM MeTaHa U KapOUIAHBIM
MetogoM. CHHTE3 aJKWHOB AaJKUIMpOBaHMEM aneTuieHunoB. Ilpumenenue anerunena. ['openue
aleTHJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsi CBAPKU M PE3KH METAILJIOB.

Apenbl. Hctopust otkpbiTus Oenzona. [lonsitue 00 apomarnunoctu. [IpaBuno Xrokkens.
HebGenzonnnpie  apomarnueckue cucteMbl. COBpeMEHHBbIE MPEACTABICHUS 00 HIEKTPOHHOM H
IPOCTPAHCTBEHHOM CTpoeHuM Oen3zona. OOmast ¢opmyna apeHoB. M3oMmepus M HOMEHKIATypa
roMoJyioroB OeHzona. M3omepusi AM3aMEUIEHHbIX OEH30JI0B Ha Npumepe KcuiionoB. Pdusndeckue
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cBOMCTBa OcH307a. XMMHYECKHE CBOMCTBAa OcH30j7a. Peaknmm 3amenieHuss B OCH30JIBHOM siIpe
(onexTpohUIbHOE 3aMeIleHUE): TalOTeHWPOBAaHWE, HUTPOBAHUE, ATKWIMPOBAHUE, AIMUIMPOBAHUE,
cynbupoBaHue. MexaHU3M peakiuu SJIeKTPOPHIBLHOTO 3aMelIeHHs. Peakuuu npucoeuHEHHs K
OeHzony (ruapupoBaHME, TaJOI€HUpPOBaHME (XJIOPUPOBAHUME Ha CBeTy). Peakuus ropeHus.
Oco0eHHOCTH XMMHYECKUX CBOMCTB JIKMJIOEH30JI0B Ha IIPUMEPE TONyoJ1a. B3anMHoe BIusiHuE aTOMOB
B MoOJieKyJie Toiyosa. [IpaBuia opueHTalMKM 3aMecTUTENel B peaklusx 3aMelleHusi. XJIOpUpOBaHHe
tonyona. OkxuciaeHue ankuJIOEH30JI0B pAacTBOPOM IepMaHraHata Kaius. [amoreHupoBaHue
anKuiI0eH3010B B O0KOBYIO 1ienb. HurpoBanue HurpoOensona. [lomyyenue 6eH3ona u ero roMoyoros.
[TpumeHneHne roMosIoroB 6eH301a.

I'enernyeckasi cBfA3b MeXAYy Pa3IHYHBIMM KJIacCaMM YIJ1eBoJ0poaoB. KauecTBeHHbIE
peaKLuy Ha HEIIPeIeIbHbIE YIIIEBOJOPOIbI.

I'anorenonponsBoaHble YIJeBOJOPOAOB. Peakuuu 3amelleHUs TajJoreHa Ha THUIPOKCHI,
HUTPOIPYIIly, [IMaHOrpynmy,. [leficTBue Ha rajJoreHnpou3BOJHbIE BOJHOTO U CIMPTOBOIO pacTBOpa
nienour. CpaBHEHUE PEAKIMOHHON CIIOCOOHOCTH AalIKHJI-, BUHWI-, (peHUI- U OCH3WITaIoreHHIOB.
B3auMopeiicTBue auranoreHalKaHOB C MarHueM W UUHKOM. [loHsTHE O MeTamnoopraHudyecKux
coenuHeHUsX. Vcnonp30BaHue TaloreHoNnpOou3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

Jdemoncrpanun. 1. CocraBneHue mozeneil Molekyn ankaHoB. 2. bpomupoBaHnue rekcaHa Ha
ceery. 3. 'openne Merana, sTuieHa, aunetwieHa. 4. OTHOIIEHHE METaHa, STWICHA, AlleTWICHA U
OeH301a K pacTBOpaM IMepMaHraHatra kKaiauss u OpomHoW Boje. 5. IlomydeHue sTmiieHa peaxiuei
neruapatanun dtaHona. 6. Ilomydenue amerwieHa THIpONHM3oM KapOuaa kampius. /. OkuciieHue
TOJIyOJIa pacTBOpOM IepMmaHranara kanus. 8. [loayuenue crupona aenoiuMepu3anuei nojaucTuposia u
UCIBITAHUE €T0 OTHOILICHUS K PACTBOPY IIEpPMaHraHATa KaJHS.

Kucnopoocooepicawue opzanuueckue coeOuHeHus

CnupTtsl. Knaccudukaius, HOMEHKIATypa U U30MepHsl cUpToB. ['omonornyeckuit psia u odmas
dbopMyna mpeaenbHbIX OAHOATOMHBIX CHHPTOB. DPHU3MYECKHE CBOMCTBA MPENETbHBIX OJHOATOMHBIX
cnupToB. BomopoaHas cBs3b MEXKIY MOJIEKYJIaMU U €€ BIHsSHHE Ha (DU3HUecKue CBOWCTBA CIHPTOB.
XUMHYECKHUE CBOMCTBA CIUPTOB: KHUCIOTHBIE CBOWCTBA (B3aMMOJCHCTBHME C HATpUEM KakK CIOco0
YCTAHOBJICHMSI HAIMYUS TUAPOKCOTPYIIIBI); PEaKIIMK 3aMEIIeHHs THIPOKCUIIBHOM TPYIIbI HA raJloreH
KaK CII0COO TMOIY4YEeHMsI pacTBOPHUTENEH; MEKMOJIEKYJISIpHAas U BHYTPUMOJIEKYJISIpHAs JIerHuipaTalus;
o0Opa3oBaHHe CIOXHBIX 3(UPOB C HEOPraHWYECKUMH U OpPraHMYECKUMHU KHUCIIOTaMH; TOpPEHUE;
okucienue okcuaoM meau (I1), moaKuCIEHHBIM PacTBOPOM MEpPMaHraHaTa Kajus, XpOMOBOH CMEChIO;
peaKkuu YriaeBOAOPOAHOTO paauKana. AJKOToNsAThL. [MIponu3, alKuiupoBaHuE (CHHTE3 MPOCTHIX
abupoB mo Bumbsimcony). IIpowmbliieHHbI cuHTe3 MeTaHona. [lomydeHue HTaHOMA: peaKIUS
OpO’KeHUs TIIOKO3bI, THApaTaius dTuieHa. [IpumeHeHne MeTaHona W dTaHojda. DPUNOIOTHYECKOE
JefiCTBE MEeTaHoJa M 3TaHOoJIa Ha OPraHMU3M YesloBeKa. MHOroaTOMHbIE CHHUPTHI. DTHIICHIJIUKOIb U
TJIMIEPUH KaK MPEICTaBUTENN MPEIETbHBIX MHOTOATOMHBIX CIHPTOB, UX (DU3UYECKHUE W XUMHUUYECKHE
cBoiicTBa. KauecTBeHHas1 peakiivs Ha MHOTOATOMHBIE CIUPTHI U €€ MpPUMEHEHHUE JJI1 paclo3HaBaHHs
[JIMIEPUHA B COCTaBe KOCMETHYECKHX cpeAcTB. CUHTE3 JUOKCaHa U3 JTUJIEHIJIMKOJA. TOKCMYHOCTh
STUEHTUKONS. [IpakTnyeckoe npuMeHeHUe STHUIICHTIMKOJIS UITIHIIEPUHA.

IIpocThie 3¢upbl Kak H30MEpPbl MNPEIEIbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHUE UX
GU3MYECKUX M XUMHYECKHX CBOMCTB €O cOHpTamMu. Peakiusi paciieruieHdss MPOCThIX A(PUPOB
HOJ0BOJOPOIOM.

®enouibl. CTpoeHue, H30Mepusi U HOMEHKJIaTypa (QeHosoB. B3anmHoe BiMsHHE aTOMOB B
MoJiekyne (¢enona. duznueckue U XUMHUYECKUE CBOMCTBa (peHona u kpe3onoB. KucnorHbele cBolicTBa
(eHOJIOB B CPAaBHEHUU CO CIUPTAMU: PEAKIUU C HaTPUEM, THAPOKCUIOM HAaTpusl. Peakuuu 3amenieHus
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B OCH30JIbHOM KOJbIle (TajoreHupoBaHue (OpoMupoBaHue), HUTpoBaHHE). OKuUcCICHHE (EHOJIOB.
KauectBennsle peakunu Ha peHo. [Tomyuenne ¢penona. [lpumenenue penona.

KapOonniabHble coequHeHHsi. AJBJETUIbl U KETOHBI. ODJIEKTPOHHOE M INPOCTPAHCTBEHHOE
CTpOeHHE KapOOHMIBHOM TPYIIIIBI, €€ MOJIIPHOCTH M MOJspru3yeMocTb. Kiaccudukanms anbaeruioB u
KeTOHOB. CTpoeHHe NpEeJeNIbHbIX albJerU0B. 1'OMOJIOrMYecKUil psJl, HOMEHKIJIATypa, H30MEpHUs
npelenbHbIX anpAerunoB. CTpoeHne MOJIEKyJbl aneroHa. ['oMosornmueckuii psii, HOMEHKIATypa |
n3zomepust keToHoB. OOmas ¢opMyna HIpelenbHbIX albJIeruoB M KeTOHOB. du3nueckue CBOWCTBA
dopmanbaeruia, aneTaubAeruia, aneToHa. XHWMHMYECKHE CBOMCTBA NPEIENbHBIX ajbJIErHJ0B U
KETOHOB. Peakuum mnpucoequHEHHs BOJbI, CIHUPTOB, LIMAHOBOAOPOAA U THMAPOCYIb(GUTA HATPHS.
CpaBHEHHE PEaKLIIMOHHOM CITIOCOOHOCTHU AJIbJIETU/IOB U KETOHOB B PEAKIMAX MPUCOCAHMHEHUS. Peakmun
3aMEIeHUs] AaTOMOB BOJOpOJAa IpU YIVIEPOJAHOM aTome Ha ranored. llomumepusanus
dbopmanpaernaa u anetanpaeruna. OKucieHne KapOOHMWIBHBIX coequHeHnH. OCOOEHHOCTH peakuu
OKHCJIeHH aneToHa. CpaBHEHUE OKUCIIEHUS albAETUA0B U KeTOHOB. I mapupoBanue. BoccranoBienue
KapOOHMJIBHBIX CO- €JMHEHUI B cUpThl. KauecTBeHHbIE peakIMK Ha albJCTUAHYIO Ipyniy (peakius
«cepeOpsiHOrO  3epkanay», B3aumozelcTBue ¢ ruapokcuaom wmeau  (II)).  Ocobennoctu
dopmanbaeruna. [lo- myyeHue npeaenbHbIX allbJIETHI0B: OKUCIEHUE CIUPTOB, THpAaTaLUs alleTUIIeHa
(peakuust KydepoBa), OKUCIIEHHEM ITHIICHA KUCIOPOAOM B npucyTcTBun xiopuaa nawianus (11).
[Tomyuenue aneToHa OKHCICHHEM IPOIAHOIa-2 U Pa3IoKEHHEM KalbI[MEBOW WMIIM OapueBOW COJHU
YKCYCHOM KMCJIOTBI. TOKCHYHOCTD anbAeruI0B. BakHeWIne npeIcTaBUTeNN AlIbIETUA0B U KETOHOB:
(dopManbaeru, yKCyCHbIH aabAerud, alleTOH U UX IPAKTUYECKOE NCIO0JIb30BaHUE.

KapoOonoBbie kuciaorbl. CTpoeHHE MPEAETbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
Knaccugukanus, wu3omepus U HOMEHKJIAaTypa  KapOOHOBBIX  KHMCJIOT.  OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHME KapOOKCHUIBHON TIpymmbl. ['oMonorndeckuil psng u oOuias dopmyna
IOpEJeNbHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIOT. @DuU3MUecKue CBOMCTBA  IMPEIENIbHBIX
OJTHOOCHOBHBIX ~KapOOHOBBIX KHCJIOT Ha TIpUMepe MYpaBbUHOM, YKCYCHOH, MPONHOHOBOM,
NaJIbMUTHHOBOW M CTEapUHOBOM KuCIOT. BonoponaHble cBsA3M, accouuanusi KapOOHOBBIX KHCIOT.
XVMHYEeCKHE CBOMCTBA MPEJENIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KucioTHble cBoiCTBa
(U3MEHEHHE OKpPACKM WHAMKATOPOB, PEAKIMM C AKTUBHBIMM METaJUlaMH, OCHOBHBIMHM OKCUIAaMH,
OCHOBaHUSIMHU, coyiiMH). M3MeHeHHe cuiibl KapOOHOBBIX KHUCIOT TPU BBEIEHUM JOHOPHBIX U
aKLIENITOPHBIX 3amecTutTeneil. BzaumopeilicTBue KapOOHOBBIX KHMCIOT CO CHOHMpPTaMHu (peakius
TepuduKanmn), oOpaTUMOCTh peakiuu. ['aroreHrupoBaHHe KapOOHOBBIX KHUCIOT B OOKOBYIO LIEIIb.
OCO0eHHOCTH XMMHUYECKHUX CBOMCTB MypaBbMHOM KUCIOTHI. [lonmydeHue npeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHMCJIOT: OKUCIIEHUE allbJETH/I0B, OKUCIIEHUE MIEPBUYHBIX CIIUPTOB, OKUCIIEHHE aJIKAHOB U
AJIKEHOB, TMIPOJIN30M T€MUHAJIBHBIX TPUTaloreHua0B. [lonyuenne MypaBbUHONW U YKCYCHOW KHUCJIOT B
IIPOMBILIUIEHHOCTH. [ [puMeHeHne MypaBbUHOM M YKCYCHOM KUCJIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIIOTHI: OOIINE CIIOCOOBI MONYy4EHUsl, 0COOEHHOCTH XUMUYECKUX
coiicts. llaBeneBas u MaoHOBas KUCJIOTA KaK MPEICTAaBUTEIHN TUKAPOOHOBBIX KUCIIOT.

HenpenenbHble 1 apoMaTHueCcKUe KHUCIOTHI: 0COOEHHOCTH UX CTPOEHHS U cBOUCTB. [IpuMmeHnenune
OCH30MHON KHUCIOTHL. ApoMaTudeckue IUKapOOHOBBIE KHUCIOTHI ((raneBas, uzodtaneBas u
TepedTanieBass KUCIOTHI). IloHATHE O TUAPOKCUKAPOOHOBBIX KUCIOTAX M UX IHPEACTABUTENIX
MOJIOYHOHM, JMMOHHOM, s0JIOUHOW M BHHHOHM KuCIOTax. Beicmime mpenenbHble W HENpeesibHbIC
KapOOHOBBIE KUCIIOTHI. 3HaYEHUE U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

DYHKIHOHAJIbHbIE IPOU3BOJAHbIC KAPOOHOBBIX KHUCJIOT.

XJIOpaHTUAPUIBl M aHTUAPUILl KapOOHOBBIX KHCIOT: ModydeHue, ruaponus. Ilomyuenue
CJIOKHBIX 3(DUPOB C UCMOIB30BAHUEM XJIOPAHTUIPUIOB U aHTHIPUI0B KHUCIIOT.
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Crnoxuble 3¢upsl. CTpoeHHe, HOMEHKIATypa U U30MepUs CI0XKHBIX 3pupoB. CioxHbIe 3pUpbI
KaK M30Mepbl KapOOHOBBIX KHUCIOT (MeXKiaccoBas mzomepusi). CpaBHeHHE (DU3NYECKHX CBOMCTB M
PEAKIIMOHHON CIIOCOOHOCTH CIIOKHBIX (UPOB U M3OMEPHBIX UM KapOOHOBBIX KHUCIOT. ['maponuns
CJIIOKHBIX 3¢upoB. CrnocoObl MONyuyeHHs] CIOXKHBIX 3(upoB: 3TepupuKanuss KapOOHOBBIX KHUCIIOT,
AlMIMPOBAaHUE CIMPTOB U AJKOTOJISITOB TaJOr€HAHTUPUJIAMU U aHTUAPUJAMH, AJKUIMPOBAHUE
KapOOKCHIIaT-HOHOB. [IprMeHeHue C10KHbBIX 3(UPOB B MUILEBOH U MaphIOMEPHONH TPOMBIIIICHHOCTH.

AMuibl KapOOHOBBIX KUCIIOT: ITOJyYEHHE U CBOMCTBA Ha NIPUMEpE alleTaMu/a.

Conu KapOOHOBBIX KHCIIOT, UX TEPMHUECKOE Pa3I0KEHHE B IPUCYTCTBUM Iuenodu. CHHTE3
KapOOHMJIbHBIX COEJMHEHUN Pa3I0kKEeHNEM KaIbLIUEBBIX COIeH KapOOHOBBIX KUCIIOT.

demoncTpauuun. 1. B3aumopeiictBue Hatpus ¢ 3TaHojoM. 2. OKHCIEHHE 3TaHOJa OKCHIIOM
menu (I1). 3. Topenne sranona. 4. B3aumoeiicTBie TPETOYTUIOBOTO CIMPTA C COISIHON KHUCIOTOM. 5.
HMonodopmuas peakuus. 6. OnpeleseHHe anbIerHAOB IPH HOMOIIM KAYECTBEHHBIX DPEAKIMid. 7.
Oxucnenue aipAeruioB NepMaHraHatoM kanus. JlaGoparopHblie onbIThbl. 1. CBONCTBa 3THIIOBOIO
cniupra. 2. CBoiicTBa ruuepuna. 3. CpoiictBa ¢penona. 4. CpoiictBa Gpop- ManuHa. 5. CBOWCTBA YKCYCHOM
KUCIOTHL. 6. Conu KapOOHOBBIX KUCIIOT.

A3om- u cepocooepricauiue coeouHeHus

Hwutpocoennnenusi. Amunbl. Kiaccudukanus no Tumy yrieBOAOPOAHOTO pajvKalla U YUCIY
aMUHOTPYII B MOJIEKYJe, HOMEHKJIAaTypa, U30Mepusi aMuHOB. [lepBUUHbIE, BTOPUYHbBIE U TPETUYHbIE
aMUHBL. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE IpeAeibHbIX aMUHOB. dusnueckue cBoicTBa
aMUHOB. AMHUHBI KaK OPraHUYeCKUE OCHOBAHUS: PEaKIMU C BOAOM, kuciaoTaMu. Cosli alKUIaMMOHHUS.
Peaknusa ropenuss aMHHOB. AJIKWJIIMPOBAaHHUE M alMJIMPOBAHUE aMUHOB. Peakiium aMHHOB C a30THUCTOU
kucinoToi. [losyuyeHrne aMHHOB aJIKWJIMPOBAaHUEM AMMHAKa U BOCCTAHOBJIEHUEM HUTPONPOU3BOIHBIX
yIJIEBOAOPOAOB, W3 CHUPTOB. IIpumeHeHne amMHMHOB B (apMaleBTUYECKOH MPOMBIIUIEHHOCTH.
Apomaruyeckre aMuHbl. AHWIMH KaK IpeACTaBUTEIb apoMaTHYeCKUX aMuHOB. CTpoeHHe aHWINHA.
B3anmHOe BiausiHME TPYNII aTOMOB B MOJIEKYJIE aHWINHA. BiusHue 3aMecTuTeneil B apoMaTH4eCKOM
A]pe Ha KUCJIOTHBIE U OCHOBHBIE CBOWCTBA apuiIaMUHOB. [IpHumHBI OClabieHHsl OCHOBHBIX CBOMCTB
AQHWIMHA B CPaBHEHMM C aMUHAMH IPEAENbHOro psjaa. XMMHUYECKHE CBOMCTBA aHWJIMHA: OCHOBHBIE
CBOMcTBa (B3aMMOJEWCTBHE C KHCIOTaMH); PEAKIUU 3aMEUIeHHs] B apoMaTHYecKoe sApo
(ranoreHnpoBaHue (B3aMMOJEICTBHE ¢ OpOMHON BOJOW), HUTpOBaHHE (B3aWMOJAEWUCTBHUE C a30THOU
KUCTI0TON); okucieHue). Ilomyuenme anunuHa (peakuuss 3WHMHA). AHMIMH Kak ChIpbe IS
IIPOM3BOJICTBA AHWJIMHOBBIX KpacuTesned. CHHTE3bl HA OCHOBE aHWJIMHA.

I'erepoumkiabl. A30T-, KHCIOPOJA- U CEPOCOAEpKAIINE TeTepouuKiIbl. PypaH, NUPPOI, Kak
MIPEACTaBUTENN IATUUIEHHBIX FETEPOLMKIOB. IIprposa apoMaTHyHOCTH MATUYIEHHBIX T€TEPOLUKIIOB.
ONEKTPOHHOE CTPOEHUE MOJIEKYJBl MHUPPOJIA, apOMaTUYECKHH XapakTep MOJeKysbl. KucioTHbie
cBoiicTBa mupposa. IlupuanH kak HpencTaBUTENb MIECTUWIEHHBIX TE€TEPOLUKIIOB. DIEKTPOHHOE
CTpPOEHHE MOJIEKYJIbl MTUPUJINHA, APOMATUYECKUI XapaKkTep MOJIeKyibl. OCHOBHBIE CBOMCTBA MUPUIMHA.
Paznuyuie B mposiBJI€HUH OCHOBHBIX CBOIMCTB MUPPOJIa M MUPUANHA. Peakiinu nupuanHa: 31eKTpopuibHoe
3aMelleHne, THIPUPOBAaHUE, 3aMELIEHHEe aTOMOB BOJOpOJa B [J-TMOJOKEHUU Ha TUIPOKCOTPYIIILY.
[TuKONMHBI M UX OKHCIICHUE.

Jemoncrpauuu. 1. OcHOBHBIE CBOWCTBa aMuHOB. 2. KauecTBeHHBbIE peakIMM HAa aHWIUH. 3.
AnmnnHoBbIe KpacuTend. 4. O0pasibl TeTepOIMKINYECKUX COSTMHEHUH.

buonozuuecku akmuenvle geujecmea

Kupbl kak cioxHble 3(pUpHl TTUIEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT. PacturenbHble u
KUBOTHBIE JKHpbI, MX cocTaB. DHU3NYECKHE CBONCTBA >XUPOB. XHUMHUYECKHE CBOWCTBA YKUPOB:
TUAPUPOBAHUE, OKHUCIIeHHEe. [WMaponu3 WM OMBUIEHHE >KUPOB Kak CIOCOo0 IMPOMBIIIJIEHHOTO
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NOJy4EeHUsl COJIEH BBICIIMX KapOOHOBBIX KHUCIOT. ['maporenusanus xupos. [IpuMeHeHHe >XKHUPOB.
MBI14 KaK cOJIM BBICIIMX KapOOHOBBIX KUCIOT. MoIoIIue CBOMCTBA MbLIA.

YraeBoabl. O6mas dopmyna yriaeBomoB. Kmaccudukamus yrineBomoB. MoHO-, OnHro- u
nosucaxapubl. PU3ndyecKue CBONCTBA U HAXOKJIEHHUE YIJIEBOIOB B IIPUPOAE (HA IPUMEPE IIIHOKO3bI U
bpyxTo361). JInHEHHAs U UKIMYecKast (GopMbl TITOKO3bI U (pyKTO3bl. Dopmyibl Dumiepa u Xeyopca.
[TonaTne o0 TayTOMEpUH Kak BHJE H30MEPUM MEXIY LUKINYECKOM U JuHEHHOH Qopmamu.
XUMHYECKHE CBOMCTBA TUIIOKO3bI: OKUCJICHHE XJIOPHOW WM OpOMHON BOJOI, OKMCIEHHE a30THOMN
KHCJIOTOM, BOCCTAaHOBJICHHE B INECTHATOMHBIA CIHPT, U30MEpPU3ALUsA, KAUYECTBEHHBIC DPEaKLUM Ha
IJIIOKO3Y (9KCHEPUMEHTANIbHbIE [O0Ka3aTeIbCTBA HAIMYMS aJbJAETMJIHOW M CHUPTOBBIX TPYNI B
TJII0KO03€), CIIUPTOBOE, MOJIOYHOKUCIIOE OpokeHHe. | MKO3WAHBIA TUAPOKCHI, €ro cnenuduyeckue
cpoiictBa. [lonstue o rmukosuaax. IlonsaTre O rIOKO3UAAX, UX HAXOXKIAECHUHU B npupoxe. [lomyyeHnue
NIIOKO3bl.  DpyKTO3a KAk W30Mep TIIOKO3bl. Pubo3a u pae3okcupubosa. Ilpumenenue u
Ouosoruyeckast poJib yrieBooB. OKUCIEHUE YIIIEBO0B — HCTOUYHUK YHEPTUH )KUBBIX OPraHU3MOB.

Jucaxapuabl. Caxapo3a Kak IPEICTaBUTENIb HEBOCCTAHABIMBAIOUINX aucaxapunoB. CTpoeHue,
¢u3nueckue W XMMUYECKHE CBOWCTBa caxaposbl. ['mapomu3 aucaxapunoB. Ilomyuenue caxapa us
caxapHoM cBekJbl. [ I]pumeneHne caxapossl.

IMoaucaxapuabl. Kpaxman, rMKoreH M 1eUioa03a Kak Ouosnoruyeckue nosumepsl. Kpaxman
KaK CMECh aMWJIO3bI U AMUJIONIEKTHHA, €ro (PU3NYEeCKHUEe CBOWCTBA. XMMHUYECKHAE CBOWCTBA Kpaxmaa:
TU/IPOJIN3, KAUECTBEHHAs PEAKIHS C HOJIOM U €€ IPUMEHEHHE JIUIsl OOHApYKEHUs Kpaxmalia B IPOAYKTax
nutanus. Llemmronosa: crpoeHne W (puU3MUECKHE CBOWCTBA. XHMMHUYECKHE CBOMCTBA IEIUTIONO3BI:
ruaposn3, oOpa3zoBaHUE CIOXKHBIX 3(pupoB. IIpuMenenne kpaxmana u nemnoo3bl. IlpakTrueckoe
3HAYEHUE NIOJIMCAXapUIOB.

Hyxnennosbie kucaorbl. Hykiieoznael. Hykneoruasl. HykiienHOBBIE KMCIIOTBI KaK IIPUPOIHBIE
nonuMmepbl. CoctaB u crpoenue HykiaenHOBbIX KucioT (AHK u PHK). I'maponus HyKJIEHHOBBIX
KHUCIOT. POnb HYKIEMHOBBIX KHCIOT B ku3HenesaTeapHocTH opranu3moB. @ynkumm JIHK m PHK.
KommuieMeHTapHOCTD. ['eHeTHUecKknii Ko.

AMuHOKHCI0TBI. COCTaB, CTPOGHHE W HOMEHKJIaTypa aMMHOKHCIOT. ['oMonoruueckuid psin
NpeleNbHbIX ~ aMUHOKHUCIOT. Onmuyeckas usomepus. @DU3NYeCKUe CBOMCTBA  MPEEsIbHbBIX
aMUHOKHUCIIOT. CriocoOb! MONTY4YeHUsT aMUHOKUCIOT. AMHUHOKHMCIIOTHI Kak aM()OTepHbIE OpraHU4eCcKHe
CO €IMHEHHUs, PAaBHOBECHS B pacTBOpax aMUHOKHUCIOT. CBOHCTBa aMHUHOKHUCIIOT: KHUCIOTHBIE U
OCHOBHBIC CBOMCTBa; AalMJIMPOBAHWE AMUHOTPYIIBI; ATEpUUKAILM; PpEaKUUh C a30TUCTOH
KkucaoToi. KavecTBeHHbIE peakiuu Ha aMUHOKUCIOTHI ¢ ruapokcuaoM meau (I1). Cnemmduyeckre
Ka4eCTBEHHbIE pEaKIMHM Ha apOMATHYECKHE M TIETEPOLMKINYECKME aMHUHOKHCIOTHI C
KOHIICHTPHPOBAHHON a30THOW KHCIOTOM, Ha IucrenH ¢ aneratoM cBuHia (I1). Buomorunueckoe
3Ha4yeHue []-aMuHOKUCI0T. ObIacTu MpUMEHEHHUsI aMUHOKHUCIIOT.

HenTtuanl, ux crpoenue. Ilentunnas cBs3b. AMHMIHBIN XapakTep nentuaHoOW cBsi3u. CuHTE3
NEeNnTUI0B. [ naposns nenTuaos.

Beakn kak npupoanbie 6monosumepbl. CoctaB u cTtpoeHue 6enkoB. [lepBudHas cTpykTypa
6enxoB. depMmeHTaTHBHBIN ruaponau3 OenkoB. Bropuunas crpykrypa Oenxos: [J-cmupans, [I-
CTpyKTypa. TpeTHuHas M 4eTBEpTUUHAs CTPYKTypa OenkoB. Jucynb(uiHble MOCTUKM M HWOHHBIE U
BaH/IEPBAATILCOBBI (TUAPOPOOHBIE) B3auMoJeicTBUA. XHUMHUECKHE CBOMCTBA OENKOB: THIPOJIN3,
JIeHaTypalus, KaueCTBeHHbIE (LIBETHBIE) peakiy Ha Oenku. buonorndeckne GyHKINU OEIKOB.

JemoncTpanuu. 1. PactBopuMoCTh yrieBojoB B Bojae U dTaHose. 2. OOpa3isl aMUHOKHCIIOT.
JlaGopaTopHbie onbIThI. 1. CBoOiicTBa TITIOKO3EL. 2. OnipeienieHne Kpaxmaia B MPOAyKTaX MHUTaHHA. 3.
Kupbr u ux cpoiictsa. 4. [{BeTHBIC peaknnOEIIKOB.
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Buvicokomonexynapnuvie coedunenus

OCHOBHBIE TIOHATUS BBICOKOMOJIEKYJISIPHBIX COEAMHEHWN: MOHOMED, IOJIIMMEP, CTPYKTYpPHOE
3BEHO, CTENEHb NouMepu3atnu. OCHOBHBIE CIIOCOOBI ITOJIYy4YE€HHUSI BHICOKOMOJIEKYIISIPHBIX COEIMHEHUIA:
peakuuu noiauMmepuszaudd M nonukonaeHcauuu. Conomumepusanus. CTpoeHue H  CTPYKTypa
MOJIMMEPOB. 3aBUCHMOCTb CBOMCTB MOJMMEPOB OT CTPOEHUsI MoJiekyi. Kiaccudukanus moamMepos:
IUIACTMACCHI (IJIACTUKM), 3J1aCTOMEphl (KaydyKH), BOJIOKHA, KOMIO3UThl. COBpEMEHHBIE IJ1aCTMAaCChl
(mmactuky) (HOJAMATWIEH, MOJUIPONUIEH, IOJUCTUPOJ, MOJIW- BUHWIXJIOPHUA, (TOpOIIIacT,
HOJMATUIIEHTepedTaaT, aKpUI0yTaJUeH-CTUPOJIbHBIN MJIACTUK, MOJIMKapOOHAaThl). TepMOoIIacTHUHbIE
U TepMOpeakTHBHbIE MojauMepbl. DeHonpopManbaeruiuble cMoibl. KOMIIO3UTHBIE MaTepHalbl.
Bonokna, wux xknaccudukanus. IlpupoaHble W XUMHUYECKHE BOJOKHA. VICKycCTBEHHBIE U
CHHTETHYECKHE BOJIOKHA. [IoHsATHE O BUCKO3€ M aneTaTHOM BoyiokHe. [lonuapupHbie ¥ noIuamMuIHbIe
BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHueckoe UCMonb30BaHUE BOJIOKOH. DiacToMepsl. [IpupoaHbii
U CHHTETHYeCKHii KayuyK. Pesannan>00HuT. [ IppuMenenne noimmepos.

Jlemonctpamuu. 1. OOpasusl miaactukoB. 2. Komnexumst BosmokoH. 3. IlonmkonmeHcamus
STWIEHIJIMKOJSA ¢ TepedTaneBoi kuciaoroil. JlaboparopHbie onbITbl. OTHOIIEHHE CHUHTETHYECKUX
BOJIOKOH K PacTBOPaM KHUCJIOT U ILEJI0YEH.

Xumusn u yncusnv. Xumuueckana mexnonocusn (Xumusa 6 npomMulid1eHHOCHU)

OcHOBHbIE IPUHIUIIBI XUMHYeCKO# TexHooruu. O01ue npescTaBieHust O MPOMBIIUIEHHBIX
Croco0ax MoJy4yeHUs] XUMUYECKUX BEIIECTB.

IIpon3BoACTBO CepHOIi KHCJIOTBHI KOHTAKTHBIM criocoOoM. Xumusm mpouecca. Coipbe aiis
IIPOU3BOJCTBA CEPHOM KHUCIOTHL. TEeXHOJIOrMYecKass CXeMa IIpolecca, IPOLECChl M - allapaThl.
IIponsBoacTBo ammmuaka. XumusM npouecca. OnpenencHue ONTUMAIbHBIX YCIOBHH NPOBEACHHUS
peakuuu. [IpuHIMN IMPKYJIALUU U €70 pealln3alysi B TEXHOJOTUYECKON CXEME.

Meramayprus. Uepnas wmeramnyprusi. [IpomsBonactBo uyryna. JlomeHHbIH mporece (ChIpbe,
YCTPOWCTBO IOMEHHOM Neur, XUMHU3M Tporiecca). [Ipou3BoCcTBO cTaiu B KUCIOPOAHOM KOHBEPTEPE U B
aneKTporedax. L{BeTHas MeTatyprusi.

Oprannyeckuii cunte3. I[lpombinuieHHas opranudeckass xumusi. OCHOBHOM W TOHKHU
opranvueckuid cunre3. Haubosiee KpymHOTOHHa)KHbBIE MPOU3BOJICTBA OPraHUYECKUX COEIMHEHUH.
[TpousBoacTBo MetaHona. IlomyueHune ykcycHOM KuCIOTBI M (opMmanbpaeruja U3 MeTaHoJja.
[Tonryuenue anerara 1esutoa03bl. Chipbe /Ul OpraHudeckoi npomsliuieHHocTu. [Ipobiema 0Tx0/10B 1
n00OYHBIX MPOAYKTOB. CHHTE3bl HA OCHOBE CHHTE3- rasa.

XHMHSI UM JKOJOIrMsA. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEW CpeAbl U €ro IOCIEACTBHSL.
DKo0rus 1 podsieMa 0XpaHbl OKpYyXKaroIel cpe/ibl. «3eJIeHas» XUMUSL.

Jemoncrpauuu. 1. Ceipbe 11 MPOU3BOACTBA CEPHOU KHUCIIO- Thl. 2. MoieNb KUIALIETo cios. 3.
Kenesnas pyna. 4. O6pa3ibl CIJIaBOB XKele3a.

XHMHUS M JHepreTuKa

[IpupoaHble UCTOYHUKH YTI€BOI0POA0B. [IpuponHbIil U monyTHBIN HETIHOM ra3bl, UX COCTAaB U
ucnonbs3oBanue. Hedrts kak cmech yriaeBomopono. CoctaB HepTH U ee nepepaborka. [lepBuuHas u
BTOpHuHas nepepaborka HedTH. Ileperonka nedtu. Kpexunr. Pudopmunr. Hedrenpoaykrs.
OxranoBoe yncio 6en3uHa. OXpaHa oKpyXkarolleil cpesl pu HedTenepepadboTKe U TPAaHCTIOPTUPOBKE
HedTenpoaykroB. Kamennbiii yromb. KokcoBanue yrma. [asudukanumst yriis. Dkonorndeckue
npoOjaeMbl, BO3HHUKAIOIIME IPH HCIOJb30BAaHUHM VIV B KayecTBE TOIUIMBA. AJBTEPHATUBHBIC
MCTOYHUKHU SHEPTUH.

XuMHUA 4 310pOBbe

Xumus nunm. JKupbsl, Oenkd, yrieBoJbl, BUTAMHHBI, (hepMeHTHl. PalroHanbHOE HUTaHHE.
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[Tumesslie no6asku. [Tumessle 100aBkH, NX Kiaaccu(uKaiys. 3anpelieHHble U pa3pelleHHbIC ITHILEBbIE
no6aBKku. OCHOBBI MUIIEBON XUMUH.

Xumus B menuiuHe. [lonsitue o (dapmameBTrueckoit xumun U Qapmakonoruu. Paspaborka
aekapcTB. JlekapcTBeHHbIE CpeAcTBa, HX Kiaccupukamus. [IpoTMBOMHKpOOHBIE CpeicTBa
(cynbhaHmIaMuIHbIE TIpenapaThl U aHTUOMOTHKH). AHAIBIETHKH (aCTIMPHH, aHAIBIUH, TTapareTamMmo,
HapKOTHYECKUE aHajubreTHku). Bspkymme cpeacrBa. IlpoOnembl, cBsi3aHHBIE C IPUMEHEHUEM
JIEKapCTBEHHBIX IIpenaparoB. BpeaHble NpuBbIYKY U (PAKTOPBI, pa3pyllarolie 310pOBbe (U30bITOUHOE
notpeliIeHne JKUPHOH MUILHM, KypeHue, yIoTpebeHHe aaKorois, HApKOMaHUs).

XuMHS B IOBCEHEBHOM ;KU3HHU.

Kocmernueckue u mapdiomepnsie cpencta. beitoBas xumus. IloHSATHE O MOBEPXHOCTHO-
aKTUBHBIX BellecTBax. Moromme M yHucTamme cpenctBa. OrOenuBaromme cpenacrtsa. [IpaBuia
0e30macHoOi paboTHI C €AKUMH, TOPIOUYUMH U TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMHU OBITOBOW XMMUH.

XumMus B CTPOUTEILCTBE

I'unc. U3Bects. Llement, Oeton. Kineu. IlogGop onTuManbHBIX CTPOUTENBHBIX MaTEpUANIOB B
IIPAKTUYECKOH 1€ATEIbHOCTH YEI0BEKa.

XumMus B CeJIbCKOM X035 CTBE

MunepanbHble M opraHuyeckue ynoopenus. CpeacrBa 3amiuThl pacTeHud. I[lecTurmisr:
MHCEKTULUABL, TepOutusl U GyHrunuasl. Penemientel. Heopranmueckne MmatepuaJibl

Crexso, ero Buabl. CuinukatHas HOPOMBILUIEHHOCTb. TpaguIMOHHBIE M COBPEMEHHBIE
Kepamuueckue matepuanbl. CepxmpoBopsinas kepamuka. [loHstue o kepmerax, marepuajiax c
BBICOKOM TBEPJOCTHIO.

XuMHUS B COBPEMEHHOI HayKe

Mertozonorus HaydHOro HcciiefoBaHUs. MeToabl HayyHOro mo3HaHusi B XUMHU. CyOBEeKT M
00BbeKT HayuyHoro mnos3Hanus. IlocranoBka npobGiemsl. COop mHpOpMaMKM M HAKOIUIEHHE (DAKTOB.
['nnoresa u ee sKcrepuMeHTalIbHast MpoBepKa. TeopeTnueckoe 00bSICHEHHE MOTYYEHHBIX PE3yIbTaTOB.
Nuaykuus U JeayKuus. ODKCIIEPUMEHTANbHAs IPOBEPKA IIOJYYEHHBIX TEOPETUYECKHX BBIBOJOB C
LEeNbI0 PACIPOCTPaHEHHsT MX Ha OoJjiee MMPOKUN KpPyr OOBEKTOB. XMMHUYECKHI aHaIu3, CHHTE3,
MOJIEJIMPOBAaHUE XMMHUYECKHMX IMPOLECCOB U SIBICHUH Kak METoJa HaydyHOTo IIO3HaHUS.
HanoctpykTypsl.

Wctounuku xummueckol wuHpopmanuu. I[lomck Xxumuueckod HHGOpMALWK IO Ha3BaHUIM,
UICHTUPHUKATOPaM, CTPYKTYpHBIM popmynaM. PaboTa ¢ 6a3amMu JaHHBIX.

Jemoncrpauuu. 1. [Tumessle kpacutenu. 2. Kpamenue tkaneil. 3. OtOenuBanue Tkanei. 4.
Konnekuus cpencts 3amuTsl pacteHuid. 5. Kepamuueckue marepuainsl. 6. LiBetnbie crekna. [Ipumepst
palboThl ¢ XUMHUYECKUMM Oa3amu naHHbIX. JlaGopaTopHble ombIThl. 1. 3HAKOMCTBO C MOIOLIUMHU
cpeactBamu. 2. Kneu. 3. 3HaKkoMCTBO ¢ MUHEPAIbHBIMU YOOPEHUSIMH U U3yUEHHE UX CBOMCTB.

Pa3nen 3
TeMaTHuyecKoe IVIAHMPOBAHUE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJAMMbIX HA OCBOCHHUE
KaKI0H TeMbI

Tema Koanu XapakTepucTruKa BUJI0OB ACSITEIIbHOCTH YUALIUXCS
€CTBO
JacoB
10-11 kaace 204
10 kaacc
102

19



Tema 1. [loBTOpEHME N
yri1yOneHre 3HaHu |

17

OOBSACHATD MOJIOKEHUSI AaTOMHO- MOJIEKYJISIPHOTO YUEHUSI.
OnepupoBaTh NOHATUAMH «XUMHUECKUN AJIEMEHT,
«aToM», «MOJIEKYJIay, «BEIIECTBOY, «(HU3MUIECKOE TEIION.
OOBSCHATH 3HAYCHUE XUMUIECKON (hOPMYIIBI BEIIECTBA
KaK BBIPOKEHHE KaUECTBEHHOTO ¥ KOJIMYECTBEHHOTO
cocraBa BellecTBa. PaccunTsiBaTh MacCOBbIE U MOJIb-
HBIE JIOJIH 3JIEMEHTOB B XUMHUYECKOM
coeauHeHUN.OnpenensiTs GopMyIIbl COeTUHECHUN

10 U3BECTHBIM MACCOBBIM, MOJIb-

HBIM JOJISIM 3JIEMEHTOB.J300paxarth 3J1eKTpOHHBIE
KOH(UTypaliy aTOMOB U HOHOB I'pa)UyecKu U B BUJIE
AJIEKTPOHHON (POPMYIIBI, YKA3bIBATh BAJICHTHBIC
31eKTpoHbl. CpaBHUBATH 3JIEKTPOHBI, HAXOAAIINECS Ha
pa3HBIX YPOBHSIX, 1O GOpPME, FJHEPTUH . XapaKTEPU30BATh
BAJICHTHBIE BO3MOKHOCTH ATOMOB XUMHUYECKUX
3JIEMEHTOB.

XapakrtepusoBathb lleproguyeckyro cucteMy XUMHUYECKUX
anemenToB /. 1. MenaeneeBa kak rpaduyeckoe
orobOpaxkenue [lepnonnyeckoro 3aKoHa.

[Ipencka3piBaTh CBOMCTBA 3aIaHHOTO 3JIEMEHTA U €r0
COEIMHEHMH, OCHOBBIBasACh Ha [lepnoandeckom 3akoHE U
M3BECTHBIX CBOMCTBAX MPOCTHIX BEIIECTB METAIIIOB U
HEMETAJIJIOB.

KonkpetusupoBaTh NOHsTHE

«XUMHUYECKAsI CBSI3bY.

O060061aTh TOHATHS «KOBAJICHTHASI HETOJISIPHASI CBSI3bY,
«KOBaJICHTHAsI MOJISIPHAsS CBA3bY, «MOHHASI CBSI3bY,
«BOJIOPOJHAS CBSI3bY, «METAJUIMYECKAs CBA3bY.
KnaccugunupoBars THIBI XUMUUYECKOH CBSI3U U OOBSICHSTD
UX MEXaHU3MBI.

[Ipenckas3siBaTh TUI XUMHYECKOM CBSI3U, 3HAS HOPMYITY
WM (pU3NYEeCKHue CBOMCTBA BEIIECTBA.

OOBACHATH MEXaHU3MbI 00pa30BaHuUs KOBAJIEHTHOH CBSI3U
OcymiecTBIATh pacyeTsl 1o GopMyiiaM U ypaBHEHUAM
peaxkuuii ¢ UCIOIb30BaHUEM OCHOBHOI'O 3aKOHA
XUMHYECKON CTEXUOMETPHH.

Hcnonb30BaTh anropuT™MBbI IPU pELICHNUH 3aa4
XapakTepru30BaTh OKUCIUTEIBHO- BOCCTAHOBUTEIILHBIE
peakiuu KakK MpoLecchl, MPU KOTOPHIX U3MEHSIOTCS
CTETIEHH OKUCJIEHUsI aTOMOB. COCTaBIIATh ypaBHEHHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI C TOMOIIBIO
METOJIa ANEKTPOHHOTO OajlaHca.

Tema 2. OcHOBHBIE
MOHSITUSL OPTaHUYECKON
XUMHUHU

13

Pasnuuate npeameTsl H3ydeHus OpraHndecKon n
HeOopraHuyeckoi XxuMuu. CpaBHUBATh OPraHUYECKUE U
Heopranudeckue coenuHenus. Habmronare
JEMOHCTPHUPYEMBIE OIBITHI M OIUCHIBATH UX C IOMOLIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUHU

Ocy1iecTBIATh pacyeThl 10 YCTAHOBICHHUIO (OpMyIT
YTIIEBOJOPOOB IO DJIEMEHTHOMY COCTABY U I10 aHAJIU3Y
IIPOJYKTOB cropanus. Mcrnonb3oBaTh aaropuTMbl Ipu
peuiennu 3a1a4 OOBICHATH MPUYMHBI MHOT000pa3us
OpPraHMYECKUX BEIIECTB.
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apaKTepu30BaTh 0COOCHHOCTH CTPOCHUS aTOMa yIiIepoa.
OnwuceIBaTh HOPMAIBEHOE M BO30YK/IEHHOE COCTOSHUS aTOM
YIJIEpOJIa M OTPAXKaTh UX IPaUUECKH.

OmnepupoBaTh MOHATUAMH «TUOPUAN3ALNS OpOUTAIICH»,
«SP3-THOpUIU3AMLY, «SP2-TUOPHUIU3AITU,
«Sp-rubpuanzanus». ONUChBaTh OCHOBHBIE TUIIBI
rHOpUAN3AIK aTOMa yTiiepo/a.

OOBACHATH MEXaHU3MBI 00PAa30BaHUS - U -CBS3EH B
MOJIEKYJIaX OPTaHUYECKUX COCIMHEHHUN

OOBACHATDH, UTO HA3BIBAIOT OKUCICHHEM U
BOCCTaHOBJICHHEM B OPTaHUYECKON XMMUH.

CocTaBisTh ypaBHEHHUS OKUCIUTEIBHO-
BOCCTaHOBHTEIIFHBIX OPTaHMYECKUX PEAKLHUI C TIOMOILBIO
METOa MIEKTPOHHOTO OajlaHca

Tema 3.
YrieBoxopoasl

26

Ha3piBaTh ajikaHbl 10 MEXYHapOAHOH HOMEHKIIATYpe.
OOBACHATD NEKTPOHHOE CTPOEHHE MOJIEKYI U3yUEHHBIX
BEILIECTB.

O060011aTh 3HaHUA U A€NaTh BHIBOABI O 3aKOHOMEPHOCTSIX
W3MEHEHUH CBOWCTB B TOMOJIOTHYECKOM PSAY aJIKaHOB.
MoaenupoBaTh MOJIEKYJIbI H3yYEHHBIX KJIACCOB BEILIECTB.
XapakTepu30BaTh BaKHEHIINE XUMUUECKUE CBOICTBA
aJIKaHOB

Ha3piBaTh 1IMKII0AJIKaHBI IO MEXTYHAPOIHOM
HOMEHKJIaType. XapakTepu30BaTh BaKHEUIIIHNE
XMMHUYECKHE CBOWCTBA LIMKJIOATIKAHOB.

Ha3biBaTh aJIkeHBI 110 MEXTyHAPOAHOH HOMEHKIIATYpE.
OOBACHATH NEKTPOHHOE CTPOECHUE MOJIEKYJT M3yUEHHBIX
BEILIECTB.

[TpoBOIUTH XUMHUECKHUI SKCIIEPUMEHT IO MOJTyYEHHIO
stuieHa. Ha3piBaTh ankaaueHbl 10 MEKIyHAPOAHOU
HOMEHKJIaType.

OOBSACHATD NEKTPOHHOE CTPOEHHE MOJIEKYI U3yUEHHBIX
BEIIIECTB.

XapakTepHu30BaTh MPOMBIIIUICHHBIE U Ta00paTOPHEIE
CIOCOOBI OTYYEHHUS AJIKUHOB.

XapakTepu30BaTh BaKHEHIIINE XUMUUECKUE CBOMCTBA
raJoreHONPOU3BOAHBIX YTIEBOIOPOIOB.

Tewma 4.
Kucnopoacoaepxaniue
OpTraHUYECKHE
COETMHEHUS

18

HaspiBaTh ciupTHI IO MEXKTYHAPOJHON HOMEHKJIATYpE.
OOBACHATDH ANEKTPOHHOE CTPOESHUE MOJIEKYJT H3yUEHHBIX
BEIIECTB.

O06001aTh 3HaHUS U JeNaTh BHIBOJIbI O 3aKOHOMEPHOCTSX
W3MEHEHUN (PU3MUYECKHUX CBOMCTB B TOMOJIOTUYECKOM PSAY
CIIUPTOB.

XapakTepru30BaTh MPOMBIIIJIEHHbIE U TAOOpaTOpPHbIE
CMOCOOBI NOJTYYEHHUSI CITUPTOB U UX MPUMEHEHHE.
XapakTepr3oBaTh (HU3HOIOTHUECKOe IeHCTBUE METaHOa U
9TaHOJIa Ha OpPraHU3M 4eJIOBeKa

HccnenoBaTh CBOMCTBA M3y4aeMbIX BEIIECTB.

Habmtonate caMOCTOSTENTEHO TPOBOIUMBIE OIBITHI.
HabumroiaTe 1 onuceiBaTh XUMUYECKHE PEAKIIUU C
ITOMOLIBIO POJHOTO A3BIKA U A3bIKA XUMHH.
WnentuduippoBaTh GEHOIBI C TOMOIIBIO KAU€CTBEHHBIX
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peakmuii. Cobmro1aTh nMpaBuiia ¥ IPUEMbI 0€30TTacCHON
paboThl ¢ XMMUYECKMMH BEIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHUEM.

Coburo1aTh paBuiIa 3KOJI0rM4YECKON OE3011aCHOCTH ITPU
pabote

¢ eHOJICOepIKAIIMMH MaTepHaIaMu

Tema 5. AzoT-u
cepocoepIKalime
COEIMHEHUSI

Ha3zpiBaTh HUTPOCOEIMHEHMSI 110 TPUBHAIIBHOU U
MEXKIyHApOAHOW HOMEHKIIATYPE.

OOBACHATH NEKTPOHHOE CTPOESHUE MOJIEKYJT M3yUEHHbIX
BEILECTB. XapaKTepU30BaTh BAXKHEHIINE XUMUIECKUE
CBOMCTBA HUTPOCOEAUHEHHUN.

JleMOHCTpHUpOBaTh IOHUMAaHUE 3HAUYEHUS
HUTPOCOEIUHEHUM.

ConocTaBisTh XMMUYECKUE CBOWCTBA HUTPOCOEINHEHUH C
00J1aCTsIMH IPUMEHEHUS

Tema 6. buonornueckun
AKTUBHBIE BEILLIECTBA

16

XapakTepu3oBaTh CBOMCTBA IUIFOKO3bI KAaK BEIIECTBA C
JBOMCTBEHHOMN (yHKIIMEH (aJIbIerHI0CTIHPTA).
[IporHo3upoBaTh BO3MOKHOCTH IPOTEKAHUS XUMHUECKUX
peakiuii Ha OCHOBE 3HaHUH 00 3JIEKTPOHHOM CTPOEHHUH
BEILIECTB.

OOBACHATH MPOTEKAaHUE XUMUYECKUX PEAKIIMNA MEXTY
OpraHMYECKUMH BEUIECTBAMM, UCIIOJIb3YS 3HaHUA 00 UX
MEXaHHU3MaXx.

ConocTaBisiTh XMMUYECKUE CBOWCTBA TIIOKO3BI €
001aCTsAMU TPUMEHEHHUS.

WNnenTuguiuupoBaTh II1H0K03y ¢ TOMOUIbIO KaYECTBEHHBIX
peakuuii. HaGnronaTh ¥ onuceIBaTh XUMUYECKUE PEAKIH
C MIOMOILIBIO POJIHOTO SI3bIKA U SI3bIKA XUMUHU.
XapakTepu30BaTh OCOOEHHOCTH CBOMCTB )KMPOB Ha OCHOBE
UX CTpOEHHUs (>KUPBI KaK CIIOKHbIE 3(UPHI INIMLIEPUHA U
BBICIINX KapOOHOBBIX KHCJIOT).

XapakTepru30BaTh BaXHEHIINE XUMUYECKUE CBOMCTBA
AKHUPOB. XapaKTepHU30BaTh 00JaCTH IPUMEHEHHUS )KUPOB U
UX OMOJIOTUYECKYIO POJIb.

Tema 7.
BricokoMonexkymnsipHbie
COEMHEHUS

OnepupoBaTh NOHATUIMH «MOHOMEDY, «IIOJTUMEPH,
«COIOJIMMEDY,

«CTPYKTYPHOE 3BEHO», «CTEIICHb

MOJMMEPU3ALIINY, «ITOJTUMEPU3ALIUS,
«IOJINKOHICHCALUSD).

XapakTepru30BaTh PEAKIUH MOJUMEPHU3ALINN 1
MOJIMKOHJICHCAIIMU KaK CTIOCOOBI MOTYYEeHUS
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

OOBSCHATDH CBSI3b CTPOCHHUSI TTOJIMMEPA C €r0 CBONCTBAMH

11 kaace

102

Tema 1. Hemeramnbl

30

KrnaccuduiupoBars HeOpraHUYeCKUe BEIIECTBA.
O6001maTe 3HAHUS U JIeJIaTh BEIBOABI O 3aKOHOMEPHOCTSIX
W3MEHEHUI CBOMCTB HEMETAJUIOB B IEPUOAAX U IPyNIax
[Tepunoandaeckoii cucTeMpl. XapakTepU30BaTh OOIIHE
CBOICTBa 0JIArOPOIHBIX (MHEPTHBIX ) Ta30B.
[Iporno3upoBath CBOKCTBA BOAOPO/IA U €T0 COCAMHEHUI Ha
OCHOBE 3HaHui o0 [lepronueckoM 3aKoHe.
XapakTepru30BaTh HAXOXKIACHUE
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B MPUPO/JIC, CBOMCTBA, OMOJIOTHUECKYIO POJIb K 00JIaCTH
MNPpUMCHCHUS BOAOPOAA.
Habmronate 1 onuckIBaTh JEMOHCTPUPYEMBIE OTIBITHI

Tema 2. O0uiue
CBOMCTBA METAJLIOB

OOBACHATH 3aBUCUMOCTH CBOMCTB METAJIOB OT MX
CTpoeHus. XapaKTepH30BaTh 00IME XUMUYECKUE CBOICTBA
METaJIJIOB KaK BOCCTAHOBUTENIEH HA OCHOBE CTPOECHUSI X
aTOMOB U IOJIOKEHUS B DJIEKTPOXUMHUYECKOM Py
HaIlpsHKEHUN METaJlIoB.

IIporno3upoBaTh CBOMCTBA HEU3YUYECHHBIX JIEMEHTOB U UX
COCIMHEHUH Ha OCHOBE 3HaHui o0 [lepnoanueckom 3aKkoHe.
XapakTepu30BaTh CIOCOOBI MOIYUYEHUS] METAIIJIOB U3 PYA U
MuHepayoB. Habmo1aTh U OMUCHIBATh IEMOHCTPUPYEMBbIE
KOJUIEKLIMH

Tema 3. Metaibl
TJIABHBIX ITOATPYIIIT

11

XapakTepu30BaTh OOIIUE CBOMCTBA IIEIOYHBIX METAJIIOB.
OOBACHATH 3aBUCUMOCTb CBOMCTB LIEJIOYHBIX METAJIOB OT
ctpoerus. O000maTh 3HAHKS U JICJIATh BEIBOJIBI O
3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB LIETOYHBIX
METaJIJIOB.

IIporuo3upoBaTh CBOIICTBa HEU3YUEHHBIX 3JIEMEHTOB U UX
COECIMHEHUH Ha OCHOBE 3HaHui o0 [lepnoandeckom 3aKoHe.
OOBACHATH B3aMMOCBSI3U MEX/1y HaX0XJIEHUEM B IPUPOJE,
CBOMCTBaMM, OMOJIOTUYECKON POJIbIO U 00JIacTAMU
IIPUMEHEHMSI U3y4aeMbIX BEIIECTB.

WnenTndunupoBath MEI0YHbIE METAJUIBI 110 IIBETY
I1aMeHu ux cosiell. Habmonars 1eMoHCTprpyeMble U
CaMOCTOSITENTLHO TPOBOIUMBIE ONBITEL. HabmonaTsh
XUMHUYECKHE PEAKLIUU U OMUCHIBATH UX C IIOMOUIbIO
POIHOTrO sI3bIKa U si3bIKa XUMUU. CoOII0IaTh IPaBUIa U
npueMsbl 6e30MacHoi paboThl C XUMHUUYECKUMHU BEIIECTBAMU
1 1a00pPaTOPHBIM OIIBITOM

Tema 4. MeTannsl
OOOYHBIX MOATPYIIIT

17

XapakTepr3oBaTh 00II1e CBONCTBA MEPEXOTHBIX
MeTaiioB. OOBICHATH 3aBUCUMOCTD CBOMCTB MEPEXOHBIX
METaJJIOB OT cTpoeHust. O600IaTh 3HAHUS U JeNIaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX U3MEHEHHI CBOMCTB
MEePEXOIHBIX METAJIIOB.

[IporHo3upoBath CBOWCTBA HEM3YUCHHBIX DJIEMEHTOB U UX
COEeIMHEHMI Ha OCHOBE 3HaHuil 0 [lepnoanyeckom 3akoHe

Tema 5. Ctpoenue
BEIIIECTBA

O06001aTh TTOHATHUS «IAPO», KITPOTOHY», KHEUTPOHY,
«HU30TOIBI», KHYKIUABD. XapaKTepU30BaTh CTPOCHUE
aTOMHOTO sI/Ipa.

Paznuuath TEpMUHBI «HYKIUIBD) U «U30TOIBI».
XapaKTepI/ISOBaTI) THUIIBI PAJUOAKTHBHOT'O paciaja, TUIIbI
SIIEPHBIX peakinii. ONMUCHIBATH MOTYyYE€HHUE HOBBIX
3JIEMEHTOB TIOCPEICTBOM SITIEPHBIX PEAKITUIN

Tema 6. Teopernueckoe
OIMMCaHNEC XUMHNYCCKUX
peakumit

17

XapakTepru30oBaTh TEIUIOBbIE (D (HEKTHI XUMHUECKUX
peakmuii. O600MaTh MOHATHS «IK30TEPMHUUECKAs
peaKiusy», «IHIOTePMUIECKas PEaKIIHsD.

OnuceIBaTh TEPMOXHUMHYCCKHE PEAKITUH.

PaccuntreiBaTh TemnoBbie 3G (HEKThl XUMUYECKUX PEAKITUH.
OnpenensiTh MOHATHE «IHTATBIUD). ONPeesITh TeIIOTHI
oOpa3oBaHus BemiecTB. HabmoaaTh 1 ONMUCHIBATH
JIEMOHCTPHPYEMBIE OITBITHI
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Tema 7. Xumuueckas
TCXHOJIOTUA

CucremMaTu3upoBaTh 00IIHE TPUHITUTIEI HAYTHOU
opraHu3anvi XUMHUYCCKOTO IMMPOU3BOJACTBA

Tema 8. Xumus B
[IOBCEIHEBHOM KU3HU

XapakTepru30BaTh OCHOBHBIC KOMITOHEHTHI MTUIIN — OCIKH,

YKUPBI, YTIEBOABI, BUTAMHUHBI. ONNCHIBATh XUMUYECKHE
peakuuy, JIeXkKalue B OCHOBE IOIY4YEHUS U3y4aeMbIX
BEIIECTB.

KnaccudunupoBars u XapakTepu30BaTh MUIIEBbIE
no6asku. [IponaranaupoBaTh 310pOBBINA 00pa3 KU3HHU.
Hcnons30BaTh MOIyYEHHBIE 3HAHUS [IPU IPUMEHEHUN
pa3nuyHbIX BemlecTB B ObITy. Habmronare 1 onuchiBaTh
JEMOHCTPHUPYEMBIE MATEPUAIBI

Tema 9. Xumus Ha
ciryxx0e obmiecTa

XapakTepHu30BaTh BAKHEHIITNE XUMHUYECKHIE BEIIIECTBA B
CTPOUTENLCTBE (TUIIC, H3BECTh, [IEMEHT, OCTOH U Ap.).
Hcnonp30BaTh MOJTYYCHHBIC 3HAHUS TPH TPUMEHEHUH
Pa3IMYHBIX BEUICCTB B OBITY.

Habnronatk ¥ OnMChIBaTh CAMOCTOSTEIIEHO ITPOBOIUMBIC
OTIBITHI C TIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUH.
ColnroaTh IpaBUIIa U MMPUEMBI 0€30MMacHON PabOTHI C
XUMHUYECKUMH BEUIECTBAMH U J1a00PaTOPHBIM
000pyoBaHUEM

Tema 10. Xumus B
COBPEMEHHOI HayKe

[Tonmp30BaThbCss MCTOYHUKAMHU XUMHUECKOW HHPOPMALIUH.
Habmronate 1 onuceIBaTh 1EMOHCTPUPYEMbIE MaTepUabl
Ocy1iecTBIATh TO3HABATEIBHYIO PEQIICKCHIO B
OTHOIIEHUU COOCTBEHHBIX JOCTH)KEHUI B IIpOIEcce
pereHus yueOHbBIX U MO3HABATEIbHBIX 33124
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