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Pabouyas nporpamma no xumuu s 10-11 knaccos

Pabouas mporpamma mo xumum ans 10-11 kmaccoB cocraBieHa Ha OCHOBE
®denepaqbHOTO TOCYJAPCTBEHHOTO O0Pa30BAaTENBbHOTO CTAaHAApTa CPEIHEro OOIIero
o0Opa3oBaHMsl, IPUMEPHOIN MPOrpaMMbl CPEIHEr0 OOIIEro 00pa30BaHUS MO0 MPEIMETY
«XuMHS», OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbI CPEIHETO OOLIEro 00pa3oBaHus U
yueoHoro iaHa Jlunes ®UHaAHCOBOTO YHUBEPCUTETA.

Ha usyuenue kypca xumuu (yriayon€HHBIM ypoBeHb) BbifeneHo 340 dyacos, B
tom guciie B 10 kmacce — 170 gacoB (5 yacos B Heneno), B 11 kimacce — 170 yacoB
(5 yacoB B HEZIEIIO).

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPEIMETA
«XHUMMUS» (yray0aéHHbIA YPOBEHbD)

JINYHOCTHBIMH Pe3yJIbTATAMU OCBOCHHS BbIIYCKHUKAMM CpPeJIHel HIKOJIbI

NMPOrpaMMbl 10 XMMHUHM ABJIAKTCH:

— OCO3HAHUE BIUSHUS PA3BUTHUSl TMPEACTABICHUNM O XUMUM Ha pPa3BUTHE
oOmecTBa

— BOCIIUTAHUE POCCUMCKOM TPa’KTAHCKOW MIACHTUYHOCTH, BOCIIMTAHUE YYBCTBA
TOPJIOCTH 32 POCCUUCKYI0 XUMUUYECKYIO HAyKy, TYMaHU3Ma, 11eJICYCTPEMIIEHHOCTH;

— (opMHUpPOBAaHHE OCHOB JKOJOTMYECKON KyJIbTYphl COOTBETCTBYIOUIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOT'O MBIIIJICHUS

—  (opMHpOBaHHE  IIEJIOCTHOTO  MHUPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOIIECTBEHHOM MPAKTUKU, YIUTHIBAIOIIECTO
COILIMAJIbHOE, KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE€ MHOI000Opa3ue COBPEMEHHOT'O MUPA.

— OCMBICIICHHE COI[MaJIbHO — HPABCTBEHHOIO ONbITA MPEAIIECTBYIOMINX
MOKOJICHUM, CIMOCOOHOCTh K OIPEACIICHUIO CBOEW TO3WIMA U OTBETCTBEHHOMY
MOBEJICHUIO B COBPEMEHHOM OOIIIECTRE;

— TOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY JalibHEiIIell oOpa3oBaTeIbLHOMN
TPAeKTOPHHU.

MeTtanpeaMeTHBIMH Pe3yJbTATAMH OCBOE€HHSI BBIMYCKHHKAMH CpeaHeil

IIKOJIbI IPOrPaMMBbI 110 XUMHH SIBJISIIOTCSI:

— WCIOJb30BAaHUE YMCHHA W HABBIKOB Pa3jIMYHBIX BHUJIOB IT03HABATEILHOU
NCATCIIBHOCTH,  NMPUMEHCHHE  OCHOBHBIX  METOJOB  IO3HAHUS  (CHCTEMHO-
WHGOPMAIIMOHHBINA aHaau3, HaOJIOJCHHE, W3MEPEHHE, MPOBEACHHE DKCICPHMEHTA,
MOJICTTUPOBAHUE, HCCIICIOBATENbCKAS JICATCIBHOCTh) JUII W3YYCHUS Pa3IMYHBIX
CTOPOH OKPY>KarOIIEH JEUCTBUTEIBHOCTH;

— BJIAQJICHWE OCHOBHBIMH HMHTEJUICKTYAJIBHBIMHU ONEpalusIMu: (OpMYyIUPOBKA
TMIOTE3bl, aHallu3 M CHHTE3, CpPaBHEHHWE M CHCTeMaTH3alus, O000O0IIcHUE U
KOHKPETH3aI[Hs, BBISIBICHUE PUYUHHO-CIICICTBEHHBIX CBSA3EH U ITOMCK aHAJIOrOB,;

— TI0O3HAHHE OOBEKTOB OKPYXKAIOIIETO MHpa OT OOIIEero 4epe3 oCOOEHHOE K
CIMHUYHOMY;

— yMCHHE FeHEpHUPOBATh UJCH U ONPEACIATh CPEACTBA, HEOOXOIUMBIC IS UX
pealn3alnm;



— YMEHHUE ONpeNeNsITh LeNd W 3aJadd ACSTeNbHOCTH, BBHIOMpATh CPENCTBA
peanu3anuuy UeIu U TPUMEHATh UX Ha MPAKTUKE;

— HWCHOJIb30BAHHE PA3JIMYHBIX HCTOYHUKOB [JI TOJYYEHUS XUMHUUYECKOM
uHbOpMaIluy, TOHHMAaHWE 3aBUCHUMOCTH COJEpKaHusi U (OpMBI TpenCTaBICHHUS
uHbOpMaInK OT IieJiell KOMMYHUKAIIUY U aJipecaTa;

— YMEHHE MpPOAYKTHUBHO OOIIAaThCd M B3aUMOJEHCTBOBaTH B Ipoliecce
COBMECTHOM JIESITEIbBHOCTH, YUYUTHIBATh MO3HUIMH JAPYTUX YYACTHUKOB JIEATEIBHOCTH,
3¢ (HEeKTUBHO pa3pemaTh KOH(PIUKTHI;

— TOTOBHOCTH M CIHOCOOHOCTH K CaMOCTOSITEIbHOM HWH(DOpMAIMOHHO-
MTO3HABATEIIbHON NIESITENBHOCTH, BKJIIOUAsl YMEHHUE OPUEHTUPOBATHCA B Pa3JIMYHBIX
UCTOYHHUKAX  HWH(MOpPMAIMU, KPUTUYECKH OICHUBATb W  HMHTEPIPETHUPOBATH
uH(OpMAIUIO, TOJIYYaEMYIO U3 PA3IUYHBIX HICTOYHUKOB;

— YMEHHUE UCIOJB30BaTh CPE/ICTBA MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX
texHosoruii (ganee — MKT) B pemieHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJady C CcoOJoJIeHHneM TpeOOBaHUN HPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYpPCOCOEpPEKEHHs], PABOBBIX U 3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

— BJIAJICHUE A3BIKOBBIMH CPEACTBAMU, B TOM YHUCJIE U A3BIKOM XUMUU;

— YMEHHE SICHO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS, HCIIOJIb30BATh
aJIeKBaTHBIC SI3bIKOBBIE CPEJCTBA, B TOM YHCJIE€ M CHMBOJbHBIE (XUMHUYECKHE 3HAKH,
dbopMyIIbl U ypaBHEHUS).

IIpenmeTHbIe pe3yJIbTATHI

B pe3yabrare uzy4eHus yueOHOro npeamera «XumMHus» Ha YPOBHE CpeIHEro
001ero od0pa3oBaHus:

BoinyckHuK Ha yriiy0J1éHHOM YPOBHE HAYUYMTCS:

— packpblBaThb Ha TMpUMEpaxX poJib XUMUU B (HOPMHUPOBAHUM COBPEMEHHOMU
HAayYHOW KapTUHBI MUpa U B IPAKTUYECKOM NEATEIBHOCTH YEJIOBEKA, B3aUMOCBS3b
MEXKIY XMMHUEN U IPYTUMH €CTECTBEHHBIMU HAYKaAMU;

— WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBICHUE W SBOJIIOLUIO OPraHUYECKOMN
XMMHU KaK HAyKH Ha Pa3JIMYHbIX HCTOPUUECKHX 3TANaX €€ Pa3BUTHS,

— yCTaHaBJIMBATh IPUYUHHO-CJIECACTBEHHBIC CBS3U MEXIY CTPOCHUEM AaTOMOB
XAMHUYECKUX DJJEMEHTOB M IIEPUOJAYECKHUM HW3MEHEHHUEM CBOMCTB XWUMHYECKHUX
AJIEMEHTOB U UX COCIMHEHHN B COOTBETCTBHUM C MOJIOKECHUEM XUMHUUYECKHX IJIEMEHTOB
B IIEPUOJAUYECKON CUCTEME;

— AHAIM3HUPOBATH COCTaB, CTPOEHUE M CBOMCTBA BEWIECTB, IPUMEHSS MOJIOKEHUSA
OCHOBHBIX XMMHUYECKUX TEOPUU: XUMUUYECKOTO CTPOEHUS OPraHUYECKUX COCIUHEHUU
A.M. DbytnepoBa, CTpOEHHSI aToMa, XUMHYECKOW CBSI3U, OJJIEKTPOJUTHUYECKOU
JHUCCOUMALNU KUCJIOT U OCHOBAHWM; YCTAHABJIMBATh NMPUYUHHO-CIICICTBEHHbBIE CBA3U
MEXky CBOMCTBAMM BELIECTBA U €M0 COCTABOM U CTPOCHUEM;

— T[PUMEHATH NPaBUJIAa CUCTEMATHUYECKOM MEXKIYHAPOAHOW HOMEHKIIATYPHI Kak
CpEeIICTBA pa3IUYCHUS U UICHTU(PUKAIIUN BEIIECTB 110 UX COCTABY U CTPOCHHUIO;



— COCTaBIIATb MOJIEKYJSIPHBIE M CTPYKTypHbIE (DOPMYJIBI HEOPTaHUYECKUX U
OpraHMYeCKUX BEIECTB KaK HOCHUTelled HMH(POpMalUh O CTPOEHUHU BEIIECTBA, €r0
CBOMCTBAaxX M MPUHAJJICKHOCTH K ONPE/IETICHHOMY KJIACCY COCTUHEHU;

—  OOBACHATH MPUPOJY U CIIOCOOBI 00pPa30BAHMSI XMMHUECKOU CBSI3H: KOBAJIEHTHOM
(MOJISIpHOM, HEMOJSPHOI), HMOHHOW, METAUIMYECKOW, BOJOPOJHONM — C ILEJBIO
ONpeIeSICHUS] XUMUYECKOW aKTUBHOCTH BEIIECTB;

— XapaKTepu30BaTh (PU3NYECKHE CBOWCTBA HEOPTAHMYCCKUX M OPTaHUYECKHUX
BCIIIECTB M YCTAHABJIMBATh 3aBUCHUMOCTh (PU3WYECKUX CBOMCTB BEIISCTB OT THUIIA
KPUCTAJUIMYECKON PEIIEeTKH;

— XapakTepu30BaThb 3aKOHOMEPHOCTH B HW3MEHEHUU XHMMHUYECKHUX CBOWCTB
MPOCTHIX BEILIECTB, BOJOPOJAHBIX COCTUHEHUMN, BBICIINX OKCUAOB U TUAPOKCHUIIOB;

— TMPUBOJUTH MPUMEPHl XUMHUYECKUX PEaKIMi, PaCKPBIBAIOIIUX XapaKTEepHbIC
XUMUYECKUE CBOMCTBA HEOPraHUYECKUX W OPraHMYECKUX BEIIECTB H3YUYEHHBIX
KJIACCOB C IIEJIbIO MX UACHTU(UKAIMHA U 0ObSICHEHUSI 00JIaCTH TPUMEHEHMUS;

— ONpEeNeNATh MEXaHU3M pPEaKIUM B 3aBUCUMOCTU OT YCJIOBHI MPOBEACHUS
peakiMu W TPOTHO3UPOBATh BO3MOXKHOCTh TNMPOTEKAHUS XUMHUUYECKUX pEaklnil Ha
OCHOBE THUIIa XUMHUYECKOU CBSA3U U aKTUBHOCTU PEAreHTOB;

— YCTaHaBIMBaTh 3aBUCUMOCTh PEAKIMOHHOW CHOCOOHOCTH OPraHUYECKHUX
COCIMHEHUI OT XapakTepa B3aWMMHOTO BIMSHUS aTOMOB B MOJIEKYJIaX C LEJbIO
MIPOTHO3UPOBAHUS NMPOLYKTOB PEAKIUU;

— YCTaHaBIMBAaTh 3aBUCHUMOCTb CKOPOCTM XHUMHUYECKON pPEaKIUU U CMENICHUs
XUMHUYECKOTO PaBHOBECHS OT Pa3IMYHbIX (DAKTOPOB C IEJbIO OMpe/esieHus
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMUUECKUX TIPOLIECCOB;

— YCTaHaBIMBaTh TEHETUYECKYIO CBS3b MEXKIY KIacCaMH HEOPraHWYECKUX H
OpraHMYEeCKUX BEMIeCTB [JI1 OOOCHOBAHWS MPUHIMIMAILHON  BO3MOXXHOCTHU
MOJTYYEHUs] HEOPTraHUYECKUX W OPraHMYeCKUX COCAMHEHUM 3aJJaHHOIO COCTaBa M
CTPOCHHUS;

— moaduparh peareHTbl, YCIOBUS UM  ONPENENATh MPOJAYKTHl  PEaKIHid,
MO3BOJISIONINX PEaI30BaTh J1ab0OpPaTOPHBIE W MPOMBIIIUICHHBIE CIIOCOOBI TTOIYYCHUS
BAKHEHIINX HEOPTraHUYECKUX U OPTaHUYECKHUX BEIIECTB;

— ONpEeNeNATh XapakTep Cpeabl B pe3ysibTaTe TUIIPOJIN3a HEOPraHUYECKUX H
OpraHUYECKUX BEUIECTB U MPUBOAUTH MIPUMEPHI TUAPOJIN3a BEUIECTB B MOBCEAHEBHOM
YKU3HH YeJI0BEKa, OMOJIOTHYECKUX OOMEHHBIX MPOIECCax U MPOMBIIUICHHOCTH;

— TPUBOAUTH NMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIbHOCTH OPTaHU3MOB;

— O0OOCHOBBIBaTh  MPAKTUYECKOE  HCIOJIL30BAaHHWE  HEOPTaHMYECKUX u
OpraHUYeCKUX BEIIECTB U UX PEAKIMI B IPOMBIILICHHOCTH U OBITY;

—  BBINOJIHATh XUMHYECKUM HKCIEPUMEHT MO PACHO3HABAHUIO U TOJYyYCHUIO
HEOPTaHUYECKUX M OPTraHUYECKUX BEIIECTB, OTHOCAIIUXCA K Pa3IUYHBIM Kilaccam
COCIMHEHUN, B COOTBETCTBMU C TpaBWIaMH M TpUeMaMHu Oe30macHOi paboThl C
XUMUYECKMMHU BEIIECTBAMH H JTA0OPATOPHBIM 000PY0BaAaHUEM;

— TMPOBOAWTH PACUYEThl HA OCHOBE XUMHUYECKHX (DOPMYN W ypaBHEHHH peaKIuii:
HAXOXKJEHUE MOJICKYJIIPHON (HOPMYJITBI OPraHUIECKOTO BEIIECTBA MO €T0 TUIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, WIH IO MPOJYKTaM CTOPAHUS;
pacyeThl MacCOBOM JI0JIM (MAacChl) XUMHUYECKOTO COCIMHEHHS B CMECH; PACUEThI MACChI
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(oObema, KoJIMYecTBa BEIECTBA) MPOIYKTOB PEAKIIMH, €CIM OJHO M3 BEIECTB JAaHO B
M30bITKE (MMEET IIPUMECH); pacyeThl MacCOBOM WM OOBEMHOM JIOJM BBIXOJAQ
MPOJYKTa PEAKIMU OT TEOPETHUYECKHM BO3MOXKHOIO; pacyeThl TEIIoBoro 3ddexra
peakIfK; pacuyeTbl 00BEMHBIX OTHOILICHUHN Ta30B MPU XUMHUECKUX PEAKIUAX; PACUETHI
Macchl (00beMa, KOIMYeCTBa BEIECTBA) MPOAYKTa PEAKIMH, €CIU OAHO U3 BEIIECTB
JTaHO B BUJIE PACTBOPA C OMPEICICHHOM MacCOBOM J0JIel paCTBOPEHHOTO BELIECTBA;

— HCMOJB30BAaTh METOJbl HAYYHOTO MO3HAHUS: aHAJIM3, CUHTE3, MOJEIUPOBAHUE
XUMHYECKHUX IPOLIECCOB W SBICHUN — NpPU PEHICHHH Y4eOHO-HCCIIeI0BATENbCKIX
3a]a4 M0 M3YyYEHHUIO0 CBOMCTB, CIIOCOOOB MOMYUYEHUS M PACIO3HABAHUS OPTaHMYECKUX
BEIIIECTB;

— BIAACTh NpaBWIaMU OE30MacHOrO OOpalleHUs € €IKUMH, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUHU;

— OCYUIECTBJIATH  MOUCK  XUMHUYECKOM  HMHPOpMalMM  TO  Ha3BaHUSM,
ujeHTUdUKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KPUTHYECKH OIICHWBAThb W HHTEPIPETUPOBATh XHWMUYECKYIO0 HWH(OPMAIHUIO,
COZEpKaIIylocs B COOOIICHHUSX CpPEACTB MAacCOBOW HHQOpPMAIMH, pecypcax
WuTepHeTa, Hay4YHO-TIOMYJSPHBIX CTAThAX C TOYKH 3pPEHUSI €CTECTBEHHO-HAYYHOUN
KOPPEKTHOCTH B IENAX BBISABICHUS OIIMOOYHBIX CYXIACHHA u (POpMHpPOBaAHUS
COOCTBEHHOM ITO3UIINH;

— YCTaHABIIMBATh B3aMMOCBSI3M MEXAy (akTaMd U TEOpHel, NPUUYUHON U
CIIECTBUEM NpPHU aHaIu3€ MPOOJEMHBIX CUTyalluldi W OOOCHOBAHMM NPUHUMAEMBIX
pelIeHN Ha OCHOBE XUMUYECKUX 3HAHUM;

— MPEeACTaBIATh IyTH peuieHus TIJI00adbHBIX MpOOJIEM, CTOSIIMX Mepen
4eJI0BEYE€CTBOM, U MEPCIEKTUBHBIX HANPABICHUHN Pa3BUTUSI XUMUYECKUX TEXHOJIOTHUH,
B TOM YHWCI€  TEXHOJOTMH  COBPEMEHHBIX  MaTEpUaJOB C  Pa3IMYHON
(YyHKUIHMOHATIBHOCTBIO, BO300HOBIIIEMBIX HMCTOYHUKOB ChIpbsl, MepepabOTKu U
YTUIIU3ALUN TIPOMBIIIUICHHBIX U OBITOBBIX OTXOJIOB.

BoinycKHHMK Ha yriry0JIeHHOM YPOBHE MOJY4YUT BO3MOKHOCTh HAYYUThCS:

— (QopMymmupoBaTh  MENb  HMCCICIOBAaHWSA,  BBIABHTaTh W TIPOBEPATH
HKCIIEPUMEHTAJILHO THUIIOTE3bl O XWMHUYECKMX CBOMCTBAaX BEIIECTB Ha OCHOBE HX
COCTaBa U CTPOCHUSI, UX CIIOCOOHOCTH BCTYIATh B XUMHUUYECKHE PEaKIMU, O XapaKkTepe
U TIPOJYKTaX Pa3IMYHBIX XUMUYECKUX PEAKITUH;

—  CaMOCTOSITEJIBHO TUIAHUPOBATh W TMPOBOJUTH XUMHUYECKHE DKCIEPUMEHTHI C
COONIO/IeHneM TIpaBuiI Oe30MacHON paldoThl C BEHIECTBAMU U JIaOOPAaTOPHBIM
000pyI0OBaHUEM;

— HMHTEPIPETUPOBATH JIAHHBIE O COCTaBE M CTPOCHHUM BEIIECTB, MOJTYYEHHBIE C
MTOMOIIIBIO COBPEMEHHBIX (PU3UKO-XUMUUICCKUX METOJIOB;

—  OIMCHIBATh COCTOSIHHE JJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX TPEJCTABICHUNH O CTPOCHWM aToMa JUIsi OOBSCHEHHUS pPE3YJIbTaTOB
CTIIEKTPAJTLHOTO aHAJIHM3a BEIIECTB;

—  XapaKTepH30BaTh POJIb a30TOCOACPKANIUX TETEPOIUKINYECKHX COCIUHCHUH U
HYKJICMHOBBIX KUCIIOT KaK BAXKHEUIITUX OMOTOTUYECKN aKTHBHBIX BEIECTB;



— IHPOrHo3upoBaTb BO3MOXHOCTDb IMPOTCKAHUA OKHUCIIUTCIIBbHO-
BOCCTaHOBUTCIIBHBIX peaKuHﬁ, JCXKAIUX B OCHOBC IMPUPOJHBIX W IIPOU3BOJACTBECHHBIX
IIpOLCCCOB.

2. COAEP KAHUE YYEBHOI'O ITIPEJIMETA «XUMMUSD»
Yruy0EéHHBIH YPOBEHB.

Opzanuueckasn xumus, 10 knacc

Beenenue. Ilpenmer opranmdeckoil xumuu. OCOOEHHOCTH CTPOCHHMS U CBOMCTB
OPTraHWYECKUX COEAVUHEHUW. 3HAYEHHE M POJIb OPraHUYECKOW XHMHH B CHCTEME
€CTECTBEHHBIX HAYK U B KU3HU 00I1IECTBA.

Tema 1. KpaTkuii 0o4epKk HCTOPHUHU pa3BUTHSA OpraHudeckoil xumuu. [Ipennoceuiku
CO3JaHMsl TEOPUU CTPOECHUS: TEOpUS PAJAMKAIOB U TEOpHs THUIOB, padboThl A. Kekyie,
O. @®panknanga 1 A. M. bytniepoBa, cbe3l Bpaduel MW €CTECTBOMUCIBITATENICH B
r. [lIneniepe. OCHOBHBIE MOJOKEHUS TEOPUH CTPOCHHUS OPraHUYECKUX COCIUHEHUUN
A. M. bytneposa.

Tema 2. OcHOBBI CTPOeHHSI U MeXaHM3MbI 00pa3oBaHMs cBsi3eil. XuMHUeCKoe
CTPOEHUE M CBOICTBAa OpPraHMYecKHX BellecTB. M3oMepusi Ha npumepe H-OyTaHa U
n300yTaHa. DJIEKTPOHHOE O0JaKo M OpOuTaib, UX (POPMBI: S- U p-. DIEKTPOHHBIE U
3JIEKTpOHHO-Tpaduueckue GopMysbl  aroMa yriepojga B  HOPMalbHOM U
BO30YKIEHHOM cocTOsiHUAX. KoBasleHTHast XMMHUYECKas CBsI3b U €€ Pa3HOBUIHOCTH: S-
u p-. O6pazosanne moiekya H, Cl,, N, HCI, H,O, NHj; CH,; C,H4 CoH,.
BonoponHas cBs3b. O6paszoBanue noHos NH ,° u H3O'. CpaBHeHune oO6MeHHOro n
JIOHOPHO-aKIENTOPHOIO MEXaHMW3MOB OOpa3oBaHMsI KOBaJeHTHOH cBs3u. Ilepsoe

BaJICHTHOE COCTOSIHME — SP3-TUOpuAM3aIus — Ha MPUMEpPEe MOJICKYJIbI MeTaHa U
JIPYTUX aJIkaHOB. BTOpoe BaleHTHOE COCTOSIHUE — SP2-TUOpUAU3AIUs — Ha IPUMEPE
MOJIEKYJIbl 3TUJIEHA. TpeTbe BaJCHTHOE COCTOSIHUE — SP-rTUOpuau3aius — Ha

MpUMEPE MOJIEKYJIBl  aneTwieHa. ['eoMeTpust MOJEKYJT OTHUX BEHIECTB U
XapaKTEpUCTUKA BHUJOB KOBAJICHTHOM CBSI3M B HUX. Mogens ['mimnecnu — aiid
OOBSICHEHUS B3aUMHOT'O OTTAJKUBAHUSI THOPUIHBIX OpOUTANIel U UX PACIIOIOKEHUS B
MPOCTPAHCTBE C MUHUMYMOM SHEPTHH.

Mopnens oTTalKuBaHUs THOPUIHBIX OpOUTANCH, BBIIOJHEHHAS C TOMOIIBIO
BO3YIIHBIX IIAPOB.

Tema 3. Crpoenue u KjJaccupuKauus OPraHUYeCKHX  COEJUHEHHI.
Knaccuduxaiyss opraHM4eCKUX COCAMHEHUW MO CTPOEHHUIO YIJIEPOIHOTO CKEJIeTa:
aluKINdecKkue (ajgkaHbl, aJKEeHbl, aJKUHBI, aJKaJAUCHBI), KapOOIUKINYECKUE
(muKII0aTKaHbl W apeHbl) W TreTepouukiandeckue. Kraccudukamus opraHuyecKux
coelMHEeHU! Mo 12 (QyHKIMOHAIBHBIM IpyIIaM: COUPTHI, (DEHONbI, MPOCThIE d(PUPHI,
albACTU/Ibl, KETOHBI, KapOOHOBBIC KHUCJIOTHI, CJOXHBIE d3(QUpHl. TpUBHATBHBIC
Ha3BaHus BemecTB. Homenknarypa panmonansHas u UIOITAK (IUPAC). Tlpunuumnbt
oOpa3oBaHus Ha3BaHuUM oprannyeckux coeauHeHunii mno MIOITAK: 3amemienus,
PO/IOHAYANILHOW CTPYKTYPBI, CTAPIIMHCTBA XapaKTepucTUUeCKux rpymnn. CTpyKTypHas
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M30MEpPHST U €€ BUJIBI: M30MEpUS «YTJEPOJHOTO CKEJIETa», M30MEPHUS MOJIOKEHUS
(kpaTHOW CBsS3M W (PYHKIMOHAJIBHOW TpYMIbl), MEXKKIAcCOBasg HU30MEpHS.
[IpocTpancTBeHHAass UW30MEpUST W €€ BHUJABL: TIeOMETpUYecKass W ONTHYECKas.
buonornyeckoe 3HaueHue onTU4Yeckol uzoMepuu. OTpakeHne 0coOEHHOCTEH
CTPOEHUS MOJIEKYJI TEOMETPUUYECKUX U ONITUYECKUX M30MEPOB B UX Ha3BAHUSX.

HHemoncmpayuu. Komekius OpraHndecKuX BEMIECTB, MATEPUATIOB U U3CIHA U3 HUX.
Mopemn monekyn CH,; m CH30H; C,H,, C,H; m C¢Hg; n-Oyrana m uzoOyrtana.
B3auMopeicTBrEe HATPHUS C STAHOJIOM U OTCYTCTBHE B3aHMMOJICHCTBHS C JUITHIIOBBIM
spupom. Kosmekius MOJIMMEpOB, TNPUPOJHBIX W CHHTETHYCCKHUX KaydyKOB,
JICKapCTBEHHBIX MpenaparoB, kpacuteneid. Moaenu moaekyn Hp, Cly, Ny, H,O, CHy,.
Mogemn CH,, C,H; C,H,. OOpasiuel  npeactaButeneld  pa3iMYHBIX — KIJIACCOB
OpPTaHUYECKUX COSTUHEHUN U MOJICTTH UX MOJICKYIL.

Jlabopamophnvie  onvimul.  VI3roTOBIEHUE  MOJENEd  MOJIEKYJ  BEIIECTB —
MPEJICTABUTENIEN PA3JIMUYHBIX KIACCOB OPraHUYECKUX COCIUHEHUM.

Tema 4. Aakaunbl. [lonsiTue 06 yrieBogopogax. Ankanbl. ['OMONOrH4ecKuil psig u
oOmas opmyna ankaHoB. CTpoeHHE MOJIEKYJIbl METAHA U IPYTUX aJIKaHOB. M30Mepust
ankaHoB. duznueckue CBOWCTBA alkaHOB. AnkaHel B npupone. [IpomMbinuieHHBIE
CHOCOOBI  MOJYYEHHUS: KPEKHHI aJKaHOB, (pakUMOHHAs TEperoHka HepTu.
JlabopaTopHble criocoObI OJyUYEeHHs alKaHOB: cUHTE3 Biopia, 1ekapOoKCIMpoBaHue
coJieil KapOOHOBBIX KHCJIOT, THAPOJIM3 KapOuaa amroMuHusa. Peakuuu 3amenieHusl.
['opeHue ankaHOB B pa3IMYHBIX YCIOBHUSX. TEpPMHUUECKOE pPa3JIOKEHUE aAJIKAaHOB.
N3omepuszanus ankaHoB. [IpuMeHeHne ankaHoB. MexaHU3M peakiuy paJuKaIbHOTO
3aMelleHus, ero craauu. lIpakThueckoe HCNOJIb30BaHUE 3HAHWM O MEXaHU3ME
(cBOOOAHOpAANKATILHOM) pEaklvii B MpaBHJIaX TEXHUKH OE30MacHOCTH B OBITY U Ha
IIPOU3BOACTBE. PellleHne cMemanHbIX pacu€THBIX 3a/1a4 Ha

Tema 5. Oprannuyeckue peaknuu. IloHaTHe o0 peakuusx 3aMeIICHUA.
["anoreHnpoBaHne aJIKAaHOB U APEHOB, IIEJIIOYHON THIPOJIN3 TaloreHanKkaHoB. [lonsaTre

0 peaxkuusax MIPUCOETNHEHHS. ['mppuposanue, TUAPOrajIOreHUPOBAHHUE,
raJlIoreHupoBaHue. Peaknun mnoguMepu3annu W NOJUKOHAeHcanuu. [loHsatue o
peakuusx  OTWEIUIeHUs  (AnuMUHUpoBaHus).  JleruapupoBaHue AJKaHOB.

Heruaparanus cnupToB. JlermapoXJOpUpOBAHME HA IPUMEPE TaJOTCHAIKAHOB.
[loHATHE O KpEKWHIe ajlKaHOB M JCNOJUMMEpU3aluyu NoauMepoB. Peakuumn
u3oMepuszauuu. ['OMOIUTHYECKMM U TETePOJUTUYECKUM pa3pblB  KOBAJICHTHOU
XUMHUYECKON CBS3M; O0Opa3oBaHHE KOBAJIEHTHOW CBSI3U IO JOHOPHO-AaKIEITOPHOMY
Mexanusmy. [lorstue o Hykneodune u snexrpodmie. Kinaccudukanus peakmuii mo
TUITy pPEArupYIOIMMX 4YacTull (HyKIeo(DWIbHbIE W AICKTPO(PHUIbHBIE) W TPHUHIIUITY
M3MEHEHUsI COCTaBa MOJEKYJbl. B3auMHOe BIMSHME aTOMOB B  MOJIEKYJaX
OpraHMYecKuX BemecTB. WHAYyKTUBHBIH u Me3oMepHbid dddextsl. [IpaBmio
MapkoBHukoBa. PacueTHble 3agauu. BpluncieHue BbIXOJAa NPOAYKTA PEAKUUHU OT
TEOPETUUYECKH BO3MOKHOT0. KOMOMHMpOBaHHbBIE 3a/1a4H.

Jlemoncmpayuu



[TomyyeHne meTaHa W3 amerara HATPUS U TUAPOKCHIA HATpus. Moaenn MOJEKYII
ankaHoB. ['opeHre MeTaHa, MponaH-0yTaHOBOW CMeCH, apaduHa B YCIOBUAX U30BITKA
U HeJocTaTka Kuciiopoja. B3pbiB cMecu meTaHa ¢ Bo3ayxoMm. OTHOIIEHHWE METaHa,
npomnaH-OyTaHOBOM cmecH, OcH3WHa, mapaduHa K OpOMHOM BOJEe U PacTBOPY
NepMaHraHaTa Kajws. B3phlB cMecu MeTaHa W XJIOpa, WHUIUHUPYEMBI OCBEIICHUEM.
Boccranosnenue okcuaa meau (1) mapapumom.

Jlabopamopnwvie onvimui. 13roToBneHue napauHUpOBaHHON Oymaru, UCHBITAHUE €€
CBOMCTB — OTHOILIIEHHE K BoJie U kupam. O0Hapyxenne H,0, caxxu, CO, B mpoaykTax
ropeHuss cBeud. [3rotoBineHue Mopened — rajgoreHankaHoB.  OOHapyKeHue
HemnpeaenbHbiXx 16 coenmHeHwii B Hedrempoaykrax. O3HaKoMIIeHHE € oOpasiaMu
NOJMMATHIIEHA W ToJunponuwieHa. Pacrmo3naBanne oOpasloB alKaHOB M aJIKCHOB.
OOHapyXeHue BOJbI, CAKH U YTIEKHUCIIOT0 ra3a B IpOAyKTaX TrOpPEHHUs

Tema 6. YriieBoaopoabl ¢ KPATHbIMHU CBS3SIMH. AJNKEeHbI. ['oMonorndeckuil psa u
obmas Qopmyna ankeHoB. CTpoeHUE MOJEKYIbl OSTUJICHA U JPYTUX aJIKECHOB.
N3omepusi alIkeHOB: CTPYKTypHass M TpocTpaHcTBeHHas. Homenknatypa wu
¢dbuznyeckue cBoiicTBa ankeHOB. [lomydeHne STUIEHOBBIX YTIIEBOIOPOJIOB U3 AJIKAHOB,
rajoreHajikaHoB, criupToB. [lonsipuzanust p-CBSI3M B MOJIEKYJIax aJKEHOB Ha IpUMEpe
npornena. [lousartue 06 unayktuBHOM (+I) addexre Ha TpUMepe MOJEKYIBI MPOTMEHA.
Peakiuu mnpucoenuuenus (rajloreHUpOBaHHUE, THUAPOTAIOTCHUPOBAHUE, TUApPATAIINS,
rUApUpoBaHue). Peakuun OKUCIEHUS W TOJMMEpU3alrU alKeHOB. lIpuMeHeHue
QJIKEHOB Ha OCHOBE MX CBOMCTB. MeXxaHW3M peakiuu 3JIEKTPOOUILHOTO
NpUCOEANHEHUS K aJikeHaM. OKHCIIEHUE aJTKEHOB B «MSITKUX» U <GKECTKHUX» YCIOBUSIX.
Anxunbl. ['omonorudeckuit psg ankuHoB. O6mias dopmyna. CTpoeHHE MOJICKYIIBI
aleTUJIeHa U JIPyTuX ajikuHOB. M3omepus ankuHOB. HomeHKaTypa aneTuIeHOBBIX
yrieBogoponoB. IlojyyeHue ajaKMHOB: METAHOBBIM W KapOWUJHBIA  CIOCOOBI.
du3nyecKrne CBOWCTBA AQJIKWHOB. Peakuuu NOpUCOEAUHEHUS: TallOr€HUPOBAHUE,
rujporajoreHupoBanue, ruaparanus  (peakuus  KydepoBa), TuUApUpOBaHUE.
Tpumepuszanusi aneruineHa B OeH3os. OkwucieHne ankuHoB. (OcoOble CBOMCTBA
TePMUHAIBHBIX aNKUHOB. [IpumeHenue ankuHOB. AunkagueHbl. OOmas ¢opmyna
ankagueHoB. (CrTpoeHue Moiiekyl. M3omepuss W HOMEHKIATypa aJIKaJHEHOB.
dusnyeckre CBOMCTBA. B3auMHOE pacIiosoKEeHUe p-CBI3€M B MOJIEKYJIAaX aJIKaJIMECHOB:
KyMYJIUPDOBAHHOE,  COMNpsDKEHHOe,  u3oiupoBaHHOe. (OCOOEHHOCTH  CTpOEHUs
CONPSKEHHBIX QJIKAJUEHOB, HUX IMOJy4YeHHE. AHAJIOTUS B XUMHUYECKHUX CBOWCTBaX
ankeHOB W  ankaaueHoB. [lomumepusanms  ankagueHoB. HarypanbHbeil U
CUHTETUYECKUH Kayuyku. Bynkanuzauusa kaydyka. Pesuna. Paboter C. B. JleGenena.
Oco0OeHHOCTH peakiuii MPUCOCTUHECHHS K aTKaIUeHaM C COTPSDKCHHBIMU P-CBS3SMU.
Pemienune cmenanHubIX pacyETHBIX 3a1a4.

Jlemoncmpayuu.

Mogenu MoJIeKyd CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX HM30MEPOB AJIKEHOB. Moaenu
MOJIEKyJ alikeHOB. [lonmyueHue sTeHa u3 3ta”osia. OOeciBeUMBaHUE YTEHOM OPOMHOM
Boabl. OOeciBeurBaHUE STEHOM pacTBOpa IepMaHraHatra kaiaus. ['opeHue sSTeHa.
[Tonyuenue aneTusieHa U3 KapOuaa Kaiablys. B3anmoseiicTBue areTuieHa ¢ OpoMHON



BOJOM. B3ammonencTBue ameTwsieHa ¢ pacTBOPOM IepMaHraHara kanus. ['openwme
alieTuieHa. B3auMonelicTBHE aleTWIEHAa C pacTBOPOM COJM MEAM WM cepedpa.
Mogenu MONeKya ajJKaJME€HOB C Pa3IMYHBIM B3aMMHBIM DPACIIOIIOKEHUEM P-CBS3EH.
Jenonumepusanus kayuyka. Mojenu MoJIeKysl ajJKaJueHOB C pPa3IMYHbIM B3aMMHbBIM
pacnosoxxeHuem p-cszeld. Koarynsnuss MI€4HOro COkKa KaydyKOHOCOB (MoJiovasd,
OJlyBaHUMKOB MM (prKyca). Mojenu MoneKys HUKIOAJIKaHOB U alKeHOB. OTHOILLIEHUE
IUKJIOTEKCaHA K pacTBOpY IepMaHraHaTa Kajauss U OpoMHOW Boje. B3pbeiB cMecu
MeTaHa ¢ xjopom. ObeciBeurBaHre OPOMHON BOJIBI 3TUJICHOM U allETUIICHOM.

Tema 7. Hukanuyeckue coequueHus. [{ukmoankansl. 'oMoiornueckuit psa u oOmas
dbopmyna mukinoankaHoB. Hanpsokenue nukia B C3Hg, C4Hg u CsHyg, xoHDOpMaru
CeHip. UM3omepus uukioankaHoB — (YriaepogHOro — CKenlera, LMC-,  TpaHc-,
MexkinaccoBasi). IlomydyeHne M XHMMHUYECKHME CBOMCTBA LMKIOAJIKAHOB: TOPEHUE,
pasNoKeHHe, paJuKaJbHOE 3aMmelleHue, uzomepusanus. OcoOble  CBOKCTBA
LUKJIONpOIaHa, HukiIo0yTaHa. ApeHsl. beH3oma kak npeacraButens apeHoB. CTpoeHue
MoJieKyJibl OeH3ona. ConpsbkeHue p-cBazeil. M3oMeprs M HOMEHKIIATypa apeHOB, MX
nosryueHue. I'omonoru 6en3ona. Biausiaue 60KOBOM 1IeNU Ha 3JEKTPOHHYIO TNIOTHOCTh
COMpPSKEHHOTO P-o0Jiaka B MOJIEKYJIaX TOMOJIOrOB O€H30j1a Ha NpHUMEpEe TOJIyoJia.
Xumuyeckrue cBoMcTBa OeH3oja. Peakuuu 3amenieHuss ¢ ydacTueMm OeH3o0Ja:
raJIoreHUpOBaHUE, HUTPOBaHHE M ajkuiaupoBanue. [IpuMeHneHue OeH30Ma U €ro
roMoJioroB. PagukanbHOe XJIopupoBaHHE O€H30i1a. YCJIOBUS IPOBENEHUS PEaKLUu
paJMKaIbHOTO XJIopUpoBaHMs OeH3ona. Karanutuueckoe ruapupoBaHue O€H30Ia.
MexaHu3M peakiuii 3JIeKTPOPMIBHOTO 3aMEIICHUS: TAIOTeHUPOBAHUS U HUTPOBAHUS
OeHzona u ero romonoroB. CpaBHEHHME pEAaKLMOHHOW crocoOHOCTH OeH30ila U
TOJIyOJa B peakuusax 3ameinieHus. OpHueHTUpyoniee AeMCTBUE METUIIBHOW TPYIIIbI B
peakiusax 3amelleHuss ¢ ydactueMm toiyona. Opuentantsl [ u Il poma B peakumsx
3aMEILEeHUs C y4acTHeM apeHoB. Peakiuu no OOKOBOM 1enu ankuiadeH3010B. Pemenue
CMENIaHHBIX PaCYETHBIX 3a/1ay.

Jlemoncmpayuu.

Mopenu Mosekya OeH30J1a U €ro TOMOJIOroB. PasnieneHne ¢ MoMOIIbI0 ACTUTEIHBHOM
BOPOHKHM cMecu O0eH305—Boja. PacTBopeHue B OeH3051€ pa3InyHbIX OPraHUYECKUX U
HEOPTraHWYECKUX (HAmpUMeEp, Cepbl) BEUIECTB. DKCTparupoBaHUE KpacuTeled u
JIpYruX BEILIECTB (Hampumep, uoAa) OEH30JI0M M3 BOJHBIX pPacTBOpPOB. [ opeHue
oenzona. OTHOUIEHUE OeH301a K OpOMHON BOJIe M PAacTBOPY NEpMaHraHaTa Kajwusl.
[Tonyyenue HUTpOOEH30MA.

Tema 8. Ilpupoanbie MCTOYHHKH YrJjieBoaopoaoB. HedTs u ee mpombinuieHHAs
nepepadoTka. OpakimoHHasT MEPErOHKa, TEPMUUYECKUNA U KATATUTHUYECKUN KPEKUHT.
[IpupoaHblid Ta3, €ro COCTaB U MPAKTUYECKOE HCIOIb30BaHue. KaMeHHBINH YroJb.
KokcoBanue kamenHoro yris. [IpoucxokaeHue  NPUPOJHBIX  MCTOYHHUKOB
yIaeBOA0pOA0OB. PudopMHHT, ankuiupoBaHUE U apoMaTH3alus HEPTEIPOIyKTOB.
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DKOJIOTUYECKHE AaCMEeKThl J100bIYM, NEpepadOTKM UM UCIHOJIb30BaHUS MOJE3HBIX
uckomaeMbiX. PacuetHple 3amaun. Haxoxaenue  MomekyasipHOW — HopMyIibl
OpPraHUYeCKOTO COCIUHEHUS Mo Macce (00beMy) MPOAYKTOB cropaHus. HaxoxxmaeHue
MOJIEKYJISIpHOM (hOPMYJIBI BEIIECTBA MO €r0 OTHOCHTEIHHOM IJIOTHOCTH M MacCOBOM
JI0JI€ DJIEMEHTOB B coeIMHeHUAX. KoMOMHMpOBaHHBIC 3a/1a4H.

Jlemoncmpayuu.

Komnexkuusa «IlpupogHble UCTOYHMKHM YIUIEBOAOPOJOBY». C(CpaBHEHHE MPOLIECCOB
ropeHust HeTu U NpUpoAHOro raza. OOpazoBaHue HEPTIHON IJIEHKU HA IOBEPXHOCTH
Boabl. Kartamutuueckuil kpekuHr napaguHa. PactBopenue napadunHa B OEH3MHE U
ucnapeHue pactsopureis u3 cmecu. [lnaBnenue napaduHa U ero OTHOIIEHUE K BOJE
(pacTBOpeHME, CpaBHEHHUE IUIOTHOCTEH, cMauuBaHue). PaszneneHue cMecu OEH3MH—
BOJa C IOMOILUBIO JEIUTENbHOM BOpOHKH. [lomydyenue QenondpopmaibaeruaHon
CMONBI U monuMepa. Jlemomumepuszanus nonudTHwieHa. l[lomyueHwe sTuneHa wu3
sTanona. Kpekunr kepocuna. B3pbeiB rpemyuero rasa. ['opeHre mMeTaHa WM MpOIIaH-
OyTaHOBOIl cMmecH (M3 Tra30BOM 3aKUTAIKH). B3phIB cMecH MeTaHa WIM IPOIAH-
OyTaHOBOM CMECH € KHCJIOPOJAOM (BO3AYXOM).

Jlabopamophvie onvimul. W3roTtoBieHHME MOJAENEH aJKMHOB U HUX H30MEPOB.
Oznakomiienne ¢ kosuiekueil «Kayuyk u pesuna». O3HakomiieHHE ¢ (PU3HYECKUMU
cBoiicTBamu OeH3oma. M3roToBieHne M MCHOJIb30BAaHUE MpOCTeiiero mpubdopa s
xpomarorpaguu.  PacrmoznaBanume ~— opranmdeckux — BemecTB.  OmpexaeneHue
KayeCTBEHHOro cocTaBa napadunHa win OeH3zona. [lonydeHue aneruneHa U ero
okucienue pacreopoM KMnO4 wnu 6poMHON BOAOM

Tema 9. Kucaopoacoagep:xamme coeauHenusi. Crnuptel. CocTaB U Ki1accupUKaIUS
cnupToB. M3omepusi criupToB (MOJOKEHHE THAPOKCHIBHBIX TPYIIN, MEXKIAcCOoBas,
yIAEpoJHOTO  ckenera). Du3MUECKHME CBOMCTBA  CIHPTOB, WX  IOJIyYECHHE.
MexmonekymnsipHasi BOAOpoJHAas CBsi3b. (OCOOCHHOCTH JIIEKTPOHHOTO CTPOCHUS
MOJIEKYJl CIUPTOB. XHWMHUYECKHE CBONCTBA CIIMPTOB, OOYCJIOBIICHHbIE HATUYHEM B
MOJIEKYJIaX THUIPOKCHWIBHBIX TPYNI: 0oOpa3oBaHHUE aJKOTOJSATOB, B3aMMOJICHCTBUE C
rajoreHOBOAOPOIAMH, MEKMOJIEKYJISIPHAsT W BHYTPUMOJICKYJISIpHAsl Jeruaparanus,
sTepuUKaLUs, OKHCICHHE W JeruapupoBaHue crnupToB. OCOOCHHOCTH CBOWCTB
MHOIOaTOMHBIX cnupToB. KauecTBeHHass peakuuss Ha MHOTOATOMHBIE CIIMPTHI.
Baxnenmme npeacraButend cnuptoB. DU3HMOIOTMYECKOE JACHCTBHE METaHOJa U
sTaHosia. AJkoronusMm, ero nocneAcTBus. IIpodunakTtika ankoronuszma. OeHOJIBI.
®deHoJ1, ero pu3MUEeCcKUe CBOMCTBA U MOJyYyeHUE. XUMUYECKHE CBOMCTBA (peHosa Kak
byHkIus ero ctpoenus. KucinorHele cBoiicTBa. B3anMHoOe BiIMsSIHME aTOMOB U TPYIIN B
MOJIEKYJIaX OpraHUYeCKUX BEUIECTB Ha npumepe ¢enoina. [lomkonnencauus deHona
c dopmanpaerugom. KauectBeHHass peakiuss Ha ¢deHon. [lpumenenue ¢enomna.
Knaccuduxanusa ¢enonoB. CpaBHEHUE KUCIOTHBIX CBOMCTB BEILECTB, COJEpKAIIUX
THAPOKCUIIBHYIO TPYMMy: BOJbI, OJHOU MHOTOATOMHBIX CHUPTOB, (HEeHoa.
OnexTpoduiIbHOE 3aMelIeHre B OCH30JbHOM KOJbIle. [IpuMeHeHne MpON3BOIHBIX
dbenoma. Anpaerunbl u KeToHbl. CTpOCHHME MOJEKYNT albJCTHIOB W KETOHOB, HX
n3oMepusi 1 HoMeHkiatypa. OCOOEHHOCTH CTpOEHUs KapOOHUIHHOW TPYIIIHIL.
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dusznueckure cBoCTBa popManbaeruaa u ero romojaoros. OTaenbHbIE TPEACTABUTEIH
aNbJIETUOB M KETOHOB. XHMHYECKHE CBOMCTBA ajbJETrU/oB, OOYCIOBIICHHbIE
HaJIM4YMEM B MOJIEKyJie€ KapOOHUJIBLHON TpyNIbl aTOMOB (THAPUPOBAHUE, OKUCICHUE
aMMUaYHBIMHM pacTBOpamMu okcupaa cepedpa u rugpokcuaa menu (II)). KauectBennbie
peakuuy Ha anbaerujbl. Peakius moiMkoHAeHcanuu (GopManbieruna ¢ (GpeHosoMm.
OcoOEHHOCTH CTpOEHUSI M XUMHUYECKHMX CBOWCTB KeTOHOB. HykieoduibHoe
MPUCOEIMHEHNE K KapOOHUIILHBIM cOoelMHEeHUsM. [IprucoeauHenue uaHoBo10poa u
ruapocynbdura Hatpus. CnocoObl monmydeHus. B3aumHOe BIHMSHHE aTOMOB B
MoJIeKyJiax. ['aloreHnpoBaHre aabJEru0B U KETOHOB [0 MOHHOMY MEXaHHM3MYy Ha
cBery. KauecTBeHHas peakiusi Ha METUIKETOHbl. KapOoHOBbIe KHCIOTBL. CTpoeHue
MOJIEKYJT KapOOHOBBIX KHCJIOT W KapOokcuibHOM Tpymmbl. Kriaccuduxamus u
HOMEHKJIaTypa KapOOHOBBIX KHCIOT. Pu3nyecKkrue CBONCTBA KapOOHOBBIX KUCIOT U UX
3aBUCUMOCTb OT CTpoeHHsI MojeKyJs. CrocoObl nonydeHusi. KapOoHOBBIE KHCIOTHI B
npupone. buonormueckas posnp  KapOOHOBBIX — KuciaoT. OOmme  cBoicTBa
HEOPraHWYECKUX U OPraHMYECKUX KUCIOT (B3aUMOJICHCTBUE C METallaMU, OKCHJIaMHU
METaJIJIOB, OCHOBAaHUSIMHU, COJIAMU). BiusHue yriieBogOpOJHOrO pajavKajia Ha CHITY
KapOOHOBOW KuCIOTHL. Peakius »Tepudukanmuy, YyCIOBUS €€  INPOBEACHUS.
XUMUYECKUE CBOMCTBA HENpEAENbHbIX KapOOHOBBIX KHCIOT, OOYCJIOBJIEHHbBIE
HAJIMYUEM DP-CBSI3U B MOJIEKyJie. Peakiiuu 3eKTpopuIbHOIO 3aMEIEHUsl ¢ y4acTUEM
OeHsoiHoil kucnotsl. Croxsble 3¢uppl. CTpoeHue cioxHbIX 3¢pupoB. M3omepus
CJIOKHBIX 3(PUpoB (YTrIEpOAHOTO CKEIeTa U MexKKiaccoBasi). HoMeHKatypa ClIOAKHBIX
3¢upoB. OOpaTUMOCTh peEAKUHUH ASTepUPUKALMHN, TUAPOIU3 CIOXKHBIX 3(PUPOB.
PaBHOBecue peakiuu 3TepuUKauu — THAPOIJIN3a; (PAKTOPhI, BIUSIOIIME HA HETO.
Pemenne pacyeTHbIX 3a/ay Ha OINpEAENICHHE BbIXOAAa NPOAYyKTa peakuuu (B %) oT
TEOPETUYECKH BO3MOYKHOIO, YCTAHOBJIEHHWE (OPMYJIbl UM CTPOEHHUS BELIECTBA IO
IpOAyKTaM ero cropanusi (uiau ruaposusa). JKupbl. Kupbel Kak cioxHble 3(QUpPbHI
IJMIepUuHa U KapOoHOBBIX KuCIOT. CocTtaB U cTpoeHue xupoB. Homenkiarypa u
kiaccudukanus xupoB. Macna. XXupsl B npupojie. buonorudeckue QyHKIIUN KUPOB.
CpoiictBa kupoB. OMBUICHHE >XUPOB, MojydeHHe Mbuia. OOBSICHEHHE MOIOIINX
CBOMCTB Mbuta. ['mapupoBanue X uakux xkupoB. Maprapun. [lonstue o CMC.
O0bsicHenue moromux cBoiictB Mbutla 1 CMC (B cpaBHeHum). PacueTHbie 3amaum.
Bbruncienys o TepMOXUMHUYECKUM YPABHEHUSAM.

Jlemoncmpayuu.

dusznyeckue CBOWCTBA HSTaHOJA, mpomaHoja-l1 u OyraHona-l1. Moxenu Mosexkyn
n3omepoB ¢ molekyisipabiMu - popmynamu C3HgO u C4H;0O. KonumuectBeHHoe
BBITECHEHHUE BOAOPOJa U3 cnupTa HaTpueMm. CpaBHEHUE PeakUuidi TOPEHUs STUIOBOTO
U nOponuiaoBoro cnuptoB. CpaBHEHUE CKOPOCTEH B3aMMOJEHCTBUS HATpUS C
ATAHOJIOM, MpomnaHojoM-2, riuuepuHoM. [lomyuenue mpocroro sdupa. Ilonyuenue
cioxHoro 3¢upa. [lomydyenue sTeHa u3 3tanosna. PactBopuMocTs eHosia B Bojie mpH
OObIYHOM W TOBBIINIEHHOW TeMmIiiepaType. BoiTecHenue ¢enona u3 ¢deHomsta HaTpUs
yronpHOM 18 xucnoroit. Peakmus denona ¢ ximopuaom xkenesa (I11). Peakuus gpenona ¢
dopmansaeruaom. [lapocrep:kHeBble MOJIETN MOJIEKYJT allbAETUI0B U U30MEPHBIX UM
keToHOB. OkucieHue OeH3alpJeruaa Ha Bo3ayxe. Peakius «cepeOpstHOro 3epkaiay.
Oxwucnenne anpaerunoB ruapokcuaoM meau (11). 3makoMcTBO ¢ QrzndeckuMu
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CBOMCTBAMH HEKOTOPBIX KapOOHOBBIX KHCIIOT: MypaBbUHOM, YKCYCHOM, TPOITMOHOBOM,
MacJISTHOM, II1aBeJIeBOM, TUMOHHOM, OJIEMHOBOM, CTE€apUHOBOM, O€H30HHON. Bo3ronka
OcH30MHOM KHUCIOTHL. OTHOIIEHHE pPa3IUYHbIX KapOOHOBBIX KHUCIOT K  BOJIE.
CpaBHEeHUE KHCIOTHOCTH CPEbl BOJAHBIX PACTBOPOB MYPABBHHON M YKCYCHOM KHCIIOT
OJIMHAKOBOM MOJISIpHOCTH. [lonmydyeHne NPHUATHO MaXHYIIEro CJI0XKHOTO ddupa.
OtHomieHne K OpOMHOW BOJE M PACTBOPY II€pMaHraHata Kajlus TMpeaeibHOH H
HeTpeaeapHON KapOOHOBBIX KHUCIOT. Moenu MOJEKYJd CIOXHBIX 3(UPOB H
M30MEPHBIX UM KapOOHOBBIX KHUCIOT. OTHOILIEHHUE CIMBOYHOTO, MOJCOJHEYHOIO H
MAaIlIMHHOTO Macja K BOJHBIM pacTBOpaM Opoma M mepMaHTraHaTa KaJiusl.

Jlabopamopnvie onvimsi. PacTBOpeHue TriMIepuHa B Boje. BzaumoneicTBue
rmunepuHa ¢ CU(OH),. Pextudukamms cmecum Boga—oataHon (1—2 cramum).
B3aumopeiicTBue eHomna ¢ pactBopoM mienouu. PacrosnaBanue pacTBOpoB peHosATa
HaTpusi W KapOoHaTa Harpus (0apOOTak BBIABIXaEMOTO BO3JAyXa WM JEHCTBUE
CUJILHOW KHUCIOTHI). B3ammopelictBue ¢eHona ¢ OpomHOM Bojod. Pacro3naBanue
BOJHBIX PacTBOPOB (heHONA W TIUUEPHHA. 3HAKOMCTBO C (PM3MUYECKMMHU CBOICTBAMU
OTHEJIbHBIX MPEJICTABUTENECH albJEruJ0B W KETOHOB: alleTAJbJIETH/Ia, AalleTOHA,
BOJHOTO pacTtBopa popmanbaeruaa. OKUCICHHE 3TaHOJa B 3TaHalb. Peakius
«cepeOpsiHOro 3epkania». Okucienue anbaerunoB rujgpokcuom meau (I1). Iomyuenue
dbenonodopmanpaeruiHoro  noiaumepa. BzaumojeicTBue pacTBopa  YKCYCHOM
KHACJIOTHl ¢ MarHueMm (muHkoM), okcuaoMm meau (I1), rumpokxcumom kemeza (1),
pacTBOpoM kapOoHaTa HaTpusl, paCTBOPOM cTeapaTa Kanus (Mbuia). O3HAKOMIICHHE C
oOpa3uamu ClI0XKHBIX 3(pUpoB. OTHOIIEHHE CIIOKHBIX F(D)UPOB K BOJIE U OPTAHUYECKUM
BelllecTBaM (KpacutessiM). BeiBeieHrne sKUPHOTO MITHA ¢ MOMOIIBIO CII0KHOTO A(upa.
PacTBOpUMOCTh KMpPOB B BOJAE M OpPraHMYECKUX pACTBOpUTENSX. Pacno3HaBaHue
CIIMBOYHOTO Maclia ¥ MaprapMHa C TNOMOIIbI0 MOJKHCIEHHOrO TEIUIOr0 pacTBopa
KMnO4. Tlonyuenne mpuia. CpaBHEHHE MOIOIIMX CBOMCTB XO3SMCTBEHHOIO MbUIA U
CMC B xkecTkoW BOJAE. DKCIEpUMEHTaIbHBIC 3anaud. Pacrio3HaBaHue pacTBOPOB
anerata HaTpus, kapOoHaTa HATpHs, CHJIMKaTa HATpUs M cTeapara HaTpus.
Pacno3naBanue o0pasiioB CIMBOYHOTO Macia ¥ maprapuHa. [lonydyenune kapOooHOBOI
KHUCJIOTHI U3 MbLa. [ToyyeHrne ykCyCHOM KUCTIOThI U3 alleTaTa HaTpus.

Tema 10. YraeBoabl. MoHO-, 11- 1 nojvcaxapusl. [IpencraBurenu Kaxaou rpynimsbl.
buonornyeckass posib yrieBoaoB. Mx 3HaueHHEe B KU3HM 4YEJOBEKa M OOIIECTBa.
Momnocaxapuapl. [mroko3a, ee ¢usmdyeckue cBoiicTBa. CTpPOCHHE MOJEKYJIbI.
PaBHOBecHst B pacTBOpE TIIFOKO3bl. 3aBUCUMOCTh XMMHUYECKUX CBOMCTB TJIFOKO3BI OT
CTpoeHus: Mousiekynbl. B3aumopeiictBue c¢ rugpokcuaoM meau (II) mpu komHaTHOM
TEeMIlepaType W HarpeBaHuM, HTEpUPUKALUS, PEAKUUs «CepeOpPSHOTrO 3epKajiay,
ruapupoBanue. Peakuum OpoKeHHUs TJIOKO3bL: CIUPTOBOrO, MOJIOYHOKHUCIIOTO.
['mroko3a B mpupone. buonornueckas posib rir0Ko3bl. [IpuMeHeHHe TIIFOKO3blI Ha
OCHOBE €€ CBOMCTB. PPYyKTO3a KaK N30Mep IIH0K03bl. CpaBHEHUE CTPOEHUS MOJIEKYJI U
XUMUYECKUX CBOWCTB TJIOKO3bI M (PpykTo3pl. Dpykroza B mnpupome u ee
ounonornyeckas poiib. Jucaxapunpl. CTpoeHue nucaxapuaoB. BoccTanaBnuBaromme u
HEBOCCTaHaBIMBarole aucaxapuasl. Caxaposa, J1akTo3a, MajabT03a, UX CTPOCHHE U
ounonornyeckas posb. ['uaponu3 qucaxapuaoB. [IpoMBITIIIEHHOE TTOJTYYEHUE CaXapOo3bl
U3 NMpUPOJHOTO Chipbs. [lonucaxapunel. Kpaxman u uesmionosa (CcpaBHUTENbHAS
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XapaKTepUCTHKA: CTPOEHUE, CBOMCTBA, Omonornyeckas pojib). Ousnueckue cBONWCTBA
NOJINCAaxapui0oB. XMMUYECKUE CBOMCTBA MOJUCAXApUAO0B. I HIpOIN3 noaucaxapuIoB.
KauecTBenHas peakius Ha kpaxmai. [lonncaxapuasl B mpupone, Ux OuoJiornyeckas
ponb. Ilpumenenune mnonucaxapunoB. IloHsATuEe 00 HCKYCCTBEHHBIX BOJIOKHAX.
B3aumopaeiicTBiue LEWII0I03bl ¢ HEOPraHWYECKUMU U KapOOHOBBIMU KHCIOTAMH —
oOpa3oBaHME CIOKHBIX 3PUPOB. PerieHne cMemanHbpIX pacy€THBIX 3a/1a4.

Jlemoncmpayuu.

OO0pasipl yTIeBOJOB U U3AENUi U3 HUX. B3anMmojelcTBre caxaposbl ¢ THAPOKCHIOM
meau (II). Tlonmyuenue caxapaTa Kalbliisl W BBIJICJICHHE caxapo3bl M3 pacTBOpa
caxapara Kajplus. Peakius «cepeOpsHOro 3epkanay sl TI0K03bl. B3anmonenicTaue
TJIIOKO3bl € (PYKCMHCEPHHUCTOW KHCIOTOW. OTHOIIEHHE pacTBOPOB Caxapo3bl U
MajbTO3bl (J1aKTO3bl) K Tuiapokcuay Mmenu (II) mpu HarpeBanuu. O3HAKOMIIEHHUE C
bU3MYEeCKUMHU CBOMCTBAMU LEJUTIOJIO3bI M Kpaxmana. HalyxaHue 1eurono3sl U
KpaxMmasia B Bojie. [lonydenune HuTpaTa 1euIt0I035bI.

Jlabopamophvie onvimui.

OznakomyieHHe C (U3MYECKUMU CBOMCTBAMU TJIIOKO3bl (amTedHas YIaKOBKa,
tabnerku). Bzaumoneiicteue ¢ Cu(OH), mpu paznuunoit temmeparype. KucmoTHbin
THIPOJIU3 Caxapo3bl. 3HAKOMCTBO C oOpasnamu mnoiucaxapusioB. OOHapyKeHue
Kpaxmaja C MOMOIIbI0O Ka4YeCTBEHHON peakluu B Mefe, XJebe, KieTdyarke, Oymare,
KJIEHCTEepe, HOrypTe, MaprapuHe. 3HAKOMCTBO C  KOJUICKIMEH  BOJOKOH.
OKCIIEpUMEHTANIbHBIE 3aJaud. Pacrno3HaBaHuE pacTBOPOB TIUIFOKO3bI W TJIMLIEPHHA.
OnpeneneHue HaNM4YKS KpaxMasa B MeJie, Xje0e, MaprapuHe.

Tema 10. Azorcomepxamue coennHeHuss. AMuHb. COCTaB M CTPOCHHE aMHUHOB.
Knaccudukanusa, wuzomepuss U HOMEHKIATypa aMUHOB. ANU(paTUYECKUE aMUHBI.
AnwivH. [lodyyeHne aMHMHOB: AJKWIMPOBAaHUE AaAMMHAKa, BOCCTAHOBJICHUE
HUTpocoennHeHU (peakuusi 3uHuHa). DU3nyeckue CBOMCTBA AMUHOB. XHMMHUYECKHE
CBOMCTBA aMHUHOB: B3aUMOJCHCTBHUE C BOJIOM M KHCJIOTaMU. ['OMOJOTHMYECKUU P
apoMaTUYECKMX aMHUHOB. AJKWIMPOBAaHHE U AalWJIMPOBAHUE aMHUHOB. B3anmHoe
BIIMSHUE AaTOMOB B MOJEKyJax Ha TMpUMEpe aMMHuaka, aludaTudyecKux Hu
apoMaTu4yeckux aMuHOB. [IpuMeHeHne aMHUHOB. AMHHOKHUCIOTHI U Oenku. CocTaB u
CTPOCHHE MOJEKYJI aMHUHOKHUCIOT. WM3oMepusi aMHUHOKHUCIOT. JIBOMCTBEHHOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB aMHMHOKHUCIIOT W €€ IIpUYMHBL. B3anmopenctue
aMUHOKHUCJIOT C OCHOBaHMSIMU. B3aumojaeilcTBUe aMHUHOKHUCIOT C KHCJIOTaMH,
oOpa3zoBanue CIOXHBIX 3¢upoB. OOpa3oBaHHe BHYTPUMOJCKYJSIPHBIX —COJIEH
(bunonsapHoro moHa). Peakmus MOJMKOHACHCAIMM aMUHOKHCIOT. CHHTETHYCCKHE
BOJIOKHA (KalpoH, SHAHT W Jp.). buonoruueckas poiab aMuHOKHUCIOT. [IpumeHeHue
aMUHOKHUCIIOT. benku kak mpupoaneie Ouononumepsl. [lentuanas rpymnmna aToMoB |
nentuaHas cBssb. [lentuael. benku. [lepBuunas, BTOpUuHast U TPETUYHAS CTPYKTYPBI
OenkoB. XWMHUYECKHE CBOWCTBA OETKOB: TOpPEHHWE, JICHATypalus, THUAPOIIH3,
KaueCcTBeHHbIEC (LIBETHbIE) peakuuu. buonornueckue QyHKIUM OenkoB. 3HAUYECHUE
oenkoB. YeTBepTUUHAsl CTPYKTypa OCJIKOB Kak arperaius OeJKOBBIX W HEOEIKOBBIX
MosiekyJl. ['moGanpHas mpobOsiemMa OENKOBOrO ToJIOAAHUS M MYTH €€ PEeIICHHUS.
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HyxneunoBeie kuciaorel. OOmuil miaaH CTpoeHUs HYyKIeoTHuaAoB. IloHstHe o0
MAPUMHIMHOBBIX M IIYPUHOBBIX OCHOBaHMAX. [lepBHuYHAas, BTOpUYHAs W TPETHUYHAS
ctpykTypbl MoJiekyibl JJHK. buonorndeckas pons [IHK u PHK. ['ennas unxxenepus u
ouorexHosorus. TpaHcreHHble (POPMBI KUBOTHBIX U PACTCHUM.

Jlemoncmpayuu.

®u3nueckue CBOMCTBA MeTWIaMHUHA. [opeHume MeTunamuHa. Bsaumopencrsue
aHWJIMHA M METHJIaMHHA C BOJOW M KHcioTaMHu. OTHolIeHHe OEH30JIa M aHWIMHA K
OpoMHol Boje. OkpaliuBaHHE TKaHEW aHWUJIMHOBBIMU KpacutessiMu. OOHapyKeHHe
(GYHKIIMOHATIBHBIX TPYIIN B MOJIEKYJIaX aMHUHOKHUCIOT. HeWTpanuzanus 1menodu
aMUHOKHUCIOTOW. HeWTpanuszanmus KUCIOTBI aMHUHOKHMCIOTOM. PacTtBopeHune wu
ocaxaeHnne OenkoB. JleHatypanus OenkoB. KadecTBeHHBIE peakiuu Ha OCJKH.
Mopnenu monekynsl JJHK u pasmuunbix BujmoB mosiekyn PHK. OOpasusl mpoaykToB
MUATAHUS U3 TPAHCTCHHBIX (OPM pPACTEHUN M KUBOTHBIX; JIEKAPCTB U MPENapaTos,
W3TOTOBJICHHBIX C TOMOIIbI0 TE€HHOW uHXeHepuu. JlabopaTopHbIE  OIBITHI.
N3rotoBneHne MoJENe MOJIEKYJd H30MEPHBIX aMHHOB. I3roroBieHue Mojaenen
n3oMepHeIXx Mojekyn coctaBa C,H;NO,. PactBopeHme OenkoB B BOJIEe HW WX
koaryssiiusa. OOHapyxkeHre Oenka B KypuHOM SIAIIE U B MOJIOKE.

Tema 12. buojiormyecKH AaKTHBHbIe coeauHeHusi. Butamunuwl. [loHartue o
BuTamMuHax. Mx knaccudukanus u obo3zHayeHue. HopMbl notpediieHns BUTAMUHOB.
BonopactBopumeie (Ha npumepe ButamuHa C) M KHpPOpPACTBOPUMBIE (HAa MHpUMEpe
ButaMuHoB A wu D) Burammubel. IloHstme 00 aBuUTaMUHO3aX, THIECPH
runoBuTamMuHo3ax. lIpodunakruka aBuTamMuHO30B. OTAEIBHBIE TPEACTABUTENN
BogopacTBopuMbIX BUTaMuHOB (C, PP, rpynmnel B) 1 skxupopacTBOPUMBIX BUTAMHUHOB
(A, D, E), ux ouonoruueckas poyib. @epmentsl. [lonstue o depmeHrax kak o
OMOJIOTUYECKUX KaTajmu3aropax OEJIKOBOM TpHUpoabl. 3HaueHHEe B OWUOJIOTHU U
npuMeHeHue B TmpombinuieHHOCTH. Kraccudukanus ¢epmentoB. OcobeHHOCTH
CTPOCHHUSI M CBOMCTB (PEPMEHTOB: CEICKTUBHOCTb M 3((PEKTUBHOCTh. 3aBHCUMOCTH
akTUBHOCTU (epmeHTa oT Temneparypsl U pH cpenbl. OcCoOEHHOCTH CTPOECHHS U
CBOMCTB B CPaBHEHUM C HEOPTaHMYECKMMH Kataim3aropamu. ['opmoHsbl. IlonsitHe o
FOPMOHAX KaK OMOJIOTMYECKH AKTHUBHBIX BEIIECTBAX, BBIMOIHSIOMIMX IHAOKPUHHYIO
PETYISUIO KU3HEAEATEIbHOCTH OpraHu3MoB. Kiaccudukanusi ropMOHOB: CTEPOUIbI,
MPOU3BOIHBIE AMUHOKHUCIIOT, TOJIUMENTUIHBIE U OelIKOBble TOpMOHBI. OTIENbHBIC
NPEACTaBUTENIM TOPMOHOB:  ACTPAJIUOJ, TECTOCTEPOH, WHCYJIUH,  aJpPEHAJMH.
Jlexapctsa. [loHsiTHE O JIeKapcTBaX Kak XMMUOTEPANeBTUUECKUX MTpenaparax. ['pynmbl
JeKapCcTB: cynbhaMupl (CTPENTONHI), AHTUOMOTUKH (TICHUITWUIMH), aCHUPHH.
be3onacHsie criocoObl MpUMeHEeHHUs, JiekapcTBeHHbIe (hopmbl. KpaTkue uctopudeckue
CBEJICHUS O BO3HMKHOBEHMM U PA3BUTUM XUMHOTEpanuu. MexaHu3M JIeUCTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB, CTPOCHUE MOJIEKYJ, IPOTHO3UPOBAHUE
CBOMCTB Ha OCHOBE aHAJIW3a XUMHUYECKOTO CTPOCHHA. AHTHOMOTHKH, HX
Kiaccuukanys TO CTPOCHHWIO, THUIy U CHEKTpy JedcTBus. JlucOakTepuos.
HapkoTuku, HapkOMaHUs U ee TPOPUIaKTHUKA.

Jlemoncmpayuu.
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OO0pasupl BuTaMUHHBIX mpemnaparoB. [lomuBuramuusl. Wmmoctpanun ¢ororpaduit
KUBOTHBIX C pa3IWYHbIMU (opMamMH aBUTaMHUHO30B. (CpaBHEHHME CKOPOCTH
pasznoxenuss H,O, mnon neiictBueM ¢QepmenTa (karanasbl) U HEOPraHUYECKHX
katanuzaropoB (KI, FeCl;, MnQO;). Ilnakatr wnm kojgorpamMma ¢ H300pakKeHHUEM
CTPYKTYpPHBIX (hOpMyJI 3CTpaauoiia, TECTOCTEPOHA, aJpeHalvHa. B3aumopeiicTBue
anpenanuHa c¢ pactBopoM FeCls. benkoas npupona uHCynuHa (LIBETHBIE pEaKLUU HA
oenku). [TnakaTel oM KogorpaMMmel ¢ GpopMysiaMu aMuja Cyiab(aHUIOBON KHUCIOTHI,
TUTuapo(dONIUeBO M JIOKHOM AUTUAPOGOIMEBON KHUCIOT, OCH3WINEHUIIUIUINHA,
TeTpalUKINHA, lepoTakcuMa, acuprHAa.

Jlabopamophvie onvimel. OOHapyKeHHE BHUTaMHHAa A B PAcCTUTEIBHOM Macle.
Oo6napyxenue ButamuHa C B g10104HOM coke. OOHapyXeHue BUTaMHUHA D B jKeNTKe
KypUHOIo siina. @epMEHTAaTUBHBIM THAPOIM3 Kpaxmaya MOJ JAEHCTBUEM AaMMIIA3BI.
Paznoxenne mepokcuma BoAOpoAda MOA  JCWCTBHEM  Karanasbl. JlencTBue
JIETUIPOT€HA3bl HA METWJICHOBBIA CUHUN. McnibiTaHWEe pacTBOPUMOCTH aJApECHAJIMHA B
BOJIE U COJISIHOM KucioTe. OOHapyKeHUEe acClIMpUHA B TOTOBOM JIEKapCTBEHHOU (popme
(peakiyeit TUIPOIM3a UK IBETHOM peakIiuel ¢ cyabhaToM Oepusuims).

Oo6masa xumus. 11 kiaace.

Tema 1. CTpoenune atoma. AToM — cllOkKHas yacTuna. /{okazarenbcTBa CI0KHOCTH
CTPOEHHMSI aTOMa: KaTOJHbIE U PEHTIC€HOBCKUE JyuHd, POTOdIPPEKT, paguOaKTUBHOCTb.
OTKphITHE 2JEKTPOHA, MPOTOHA M HeMTpoHa. Monenu crpoeHuss atoma (TomcoHa,
Pesepdpopna, bopa). Makpomup u  Mukpomup. KBaHTOBO-MeXaHUYECKHE
NpeACTaBICHUs] O CTpoeHMHu aroma. COCTOSIHME 3JEKTPOHOB B aroMe. HyKJIOHBI:
npoToHbl W HeuTpoHbl. Hykmuael. M300apel 1 u3oTonbl. KBaHTOBO-MeXaHUYECKHE
MpEACTaBICHUsT O MpUpoje dJekTpoHa. [loHaTtne 00 >IEKTPOHHOW OpOUTATU U
ANEKTpOHHOM oOJsiake. KBaHTOBBIE umMcla: TJaBHOE, opOuTanbHOE (MOOOYHOE),
MarHuTHOE U cnuHoBoE. [IpaBuiia 3amoTHEHUs SHEPTreTUUECKUX YPOBHEHN U opOuTasen
anekTpoHaMu. IlpuHnun MuHMMyMa >Hepruu, 3anper Ilaymm, npasuno XyHna,
npaBuwiio  KiedkoBckoro. DNEKTpOHHbIE KOH(QUIypalMd aTOMOB W HOHOB.
OcoOEHHOCTH DJJIEKTPOHHOTO CTPOCHHUS aTOMOB Xpoma, Meau, cepedpa u Ap.
BasieHTHBIE BO3MOXHOCTH aTOMOB XMMHYEC K U X 3 1 € M € H T 0 B. BajleHTHbIE
JIEKTPOHBI.  BaneHTHple  BO3MOXXHOCTM ~ aTOMOB  XMUMHUYECKHUX  DJIEMEHTOB,
00yCJIOBJIEHHBIE Pa3IUYHbIMU (akTopamu. CpaBHEHHE TTOHATUI «BaJECHTHOCTHY U
«CTETIEHb OKHUCIIECHUS.

Tema 2. Ilepuoanueckuii 3akon JI. U. MenneneeBa. [Ipenmocbuiku OTKpBITHS
[lepuonuueckoro  3akoHa.  OtkpbiTue  3akoHa.  IlepBas  dopmynupoBka
[Tepuonnueckoro 3akoHa. Ctpykrypa Ileppoandeckol CHUCTEMBI SJIEMEHTOB.
CoBpeMeHHbIE TPEICTaBICHUS O XUMHUYECKOM »3iemeHTe. Bropas ¢dopmynupoBka
[lepnogmueckoro 3akoHa. Ilepronnueckas cucremMa u crpoeHue aroma. OU3NUECKU
CMBICJI IOPSIAKOBOTO HOMEPA 3JIEMEHTAa, HOMEPOB TpyIIbl U nnepuoa. [lepunoguueckoe
M3MEHEHHE CBOMCTB 3JIEMEHTOB: paguyca aToMa, 3JEKTPOOTPULIATENBHOCTH. [ [puunHbI
U3MEHEHUS] METANIMYECKUX M HEMETAJUIMYEeCKMX CBOMCTB AJIEMEHTOB B Tpylmnax u
nepuoAax, B TOM 4ucie U B Oonpmux U cBepxOosbmmx. OCOOEHHOCTH CTPOEHUs
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aTOMOB AaKTWHOHUJOB W JIAHTAHOWJOB. TpeThs QopmymupoBka Ileprogudeckoro
3akoHa. 3HaueHue [lepnognyeckoro 3akona u llepuonnueckoit cucTemsl sl pa3BUTHUS
HayKU U IOHUMAaHUS XUMUYECKOU KapTUHBI MUPA.

Jlemoncmpayuu.

dororpdext. Katogapie myun (3JIEKTPOHHO-TYUIEBBIC TPYOKH ), MOJICTTH JICKTPOHHBIX
obmakoB  (opOuTaneit) pazauyHoM  ¢opmbl. PaznuuyHbie  BapuaHTBl  TaOJIHII
[Tepuoauyeckoii cuctembl xumuueckux snemeHToB JI. M. MenneneeBa. OOpasiisl
MOPOCTBIX BEIIECTB, OKCHUIOB M THUJPOKCUIOB DJIIEMEHTOB 3-TO IMepuoja U
JEMOHCTpALHS UX CBOMCTB.

Tema 3. Xumuueckasi cBsi3b. [loHSATHE O XWMHYECKOW CBS3M Kak IIpoliecce
B3aMMOJICUCTBUSI aTOMOB C OOpa30BaHMEM MOJIEKYJ, HOHOB W pajuKaioB. Bumsbl
XUMHUYECKOU CBsi3U. AMOp(dHbIE U KpUCTaUIMuecKue BerlecTBa. MoHHas xumudeckas
CBsA3b. JlumonbHbIl MOMEHT cBsi3u. CBOWCTBA BEIIECTB ¢ MOHHON KPUCTAILIMYECKOU
pemeTtkoil. KoBajeHTHass cBsA3b. MeTOJ BaJeHTHBIX CBsA3ed B 00pa3oBaHUU
KOBAJICHTHOM CBSI3U. DJIEKTPOOTPULIATEIBHOCTh U PA3HOBUIHOCTH KOBAJICHTHOM CBS3U
110 ATOMY MPU3HAKY: MOJsIpHas U HenoJisipHas. CiocoObl epEeKPhIBAHUS AIEKTPOHHBIX
opOuTanel u kiaccuuKalus KOBAJICHTHBIX CBS3€H MO 3TOMY MPU3HAKY: S- U P-CBSI3H.
KpatHOoCTh KOBaJIEHTHBIX CBs3€M M MX KIacCUpUKAIUs IO D3TOMY MPU3HAKY:
OJlMHapHas, JABOWHAs W T. JA. MexaHu3Mmbl 0O0pa3OBaHMSI KOBAJIEHTHOW CBA3M:
OOMEHHBIH W JOHOPHO-aKIENTOpHbIM. OCHOBHBIE CBOMCTBA KOBAJIEHTHOM CBA3M:
HACBIIIAEMOCTh, HAIPABJICHHOCTh, JUMOJIBHBIA MOMEHT. I[lOJNSpHOCTH CBSI3U W
MOJIIPHOCTh MOJIEKYJBbI. KpucTtaiuimueckoe CTpO€HUE BELIECTB C 3TUM THUIIOM CBSI3H,
ux (usmyeckue cpoicTBa. MeTamnuyeckas cBsi3b U ee ocobeHHoctu. duzmyeckue
CBOMCTBA METANIOB Kak (YHKIMS METAUIMYECKOM CBSI3M M METaUIMYeCKOU
KPUCTAJUIMUECKOW pemeTku. BomoposHass CBA3b M MEXaHU3M €€ 00pa3oBaHMS.
MexmonekyisspHass ¥ BHYTPUMOJEKYJISIpHAs BOJOPOAHBIE CBs3U. Dusnueckue
CBOMCTBA BEUIECTB C BOJAOPOJIHOMU CBA3BIO. bronorndeckas poyib BOJOPOJHOU CBS3U B
OpraHu3allid CTPYKTyp OwuomnoinuMepoB. BaH-nep-BaaqbcOBO B3aUMOCHCTBHE.
OpHEeHTAaMOHHOE, WHIYKIIMOHHOE M JUCIEPCUOHHOE B3aUMOJCHUCTBUE MEKIY
MOJIEKYJIaMHU. Y CIOBHOCTh Pa3/EJICHUs BEIIECTB MO THUMNAM CBA3U, €AUHAS MPUPOIA
XUMUYECKON CBsi3u. ['mOpuamzanus opOuTaneid u reoMeTpusi MoJieKyll. Teopus
ruOpUIN3alUA U OTTAIIKUBAHUS BAJICHTHBIX map. TUIBI THOPUAN3ALMHN AJIEKTPOHHBIX
opOuTael ¥ TEOMETPHS OPTaHUUYECKUX U HEOPTaHUUYECKUX MOJICKYI.

Tema 4. Teopusi cTpoeHHsi XHUMHYECKMX coequHeHUi. [Ipennoceuiku co3naHus
TEOpUH CTPOCHHUS XUMHYECKHX  COCIUWHEHUW: paboThl  MPEANICCTBEHHHKOB
A. M. bytneposa (K. b. /lroma, ®@. Benep, II. ®@. Kepap, ®. A. Kekyie), cbe3q
ectectBoucnbiTaresnied B r. Illneiiepe. JluunoctHeie kauectBa A. M. Bytieposa.
OCHOBHBIE TTOJIOKEHUSI TEOPUU XUMUUYECKOTO CTPOCHHSI OPraHUYECKUX COCTMHEHUN U
COBPEMEHHOW TeOpur CTpoeHus. M3oMepuss B OpraHMYeCKOM M HEOPraHUYECKOU
XUMUU. B3anMHOE BIMSAHME aTOMOB B MOJICKYJaX OPraHUYECKUX U HEOPraHUYECKUX
BemecTB. OCHOBHBIE HaIlpaBJI€HUS PA3BUTHUA TEOPUM CTPOCHUS OPraHUYECKHUX
COCIMHEHUH (3aBUCUMOCTh CBOMCTB BEIIECTB HE TOJIBKO OT XMMHUYECKOT0, HO U OT MX
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AJIEKTPOHHOTO W MPOCTPAHCTBEHHOTO CTPOCHHS). MHAYKIMOHHBIA W ME30MEPHBIit
3hexTsI. CrepeoperyasipHOCTb. Jlnanextuyeckue OCHOBBI OOIIIHOCTH
[Tepunoanueckoro 3akona JI. 1. MenneneeBa u teopuun crpoenusi A. M. bytiepoBa B
CTaHOBJICHUH (PabOThl MPEIIECTBEHHUKOB, HAKOIJIEHUE (PaKTOB, y4acTUe B Che3Jax,
PYCCKMI MEHTAJIUTET), TNpeacka3aHuu (HOBbIE 3yieMeHTHI — (Ga, Se, Geé u HOBbIE
BEIIIECTBA — HM30MEPHI) U Pa3BUTUHU (TpU GOPMYIUPOBKH).

Jlemoncmpayuu

Monenu KpUCTAIUTMYECKUX PEIIETOK BEIIECTB C Pa3IMYHBIM THIOM CBs3eil. Monenu
MOJIEKYJl Pa3IMYHON reoMeTpuu. Mojenu KpUCTAUIMYECKUX PEIIeTOK ajiMas3a U
rpaduta. Mojenu MoJIeKyJ H30MEPOB CTPYKTYPHOUH M MPOCTPAHCTBEHHOW M30MEPHUH.
Monenu KpHUCTAJUIMYECKUX PEIIETOK MeTauioB. Mojenu W3 BO3AYIIHBIX IIAPOB,
OTpaXarolllue MPOCTPAHCTBEHHOE pPACIOJIOKEHUE SP3 -, SPp-,  SP-THOPUIHBIX
opOuTaNeil B MOJIEKyIaX OpraHUYECKUX U HEOPTaHUUECKUX BEIECTB.

Tema 5. Ilosmmepbl opranuveckue U Heopranudeckme. [lomumepsl. OCHOBHBIE
MOHATUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCAUHEHUM: «MOHOMEP», «IOJUMEP,
«MaKpOMOJIEKYJIa, «CTPYKTYpPHOE  3BEHO, «CTENEHb  MOJUMEpHU3ALUNY,
«MoJieKkyIsipHas macca». CrnocoObl MOTyYeHHs TOJUMEPOB: PEAKIIUU TTOIUMEpPU3aIIuU
1 nojukoHaeHcanuu. CTpoeHre MOJIMMEPOB: reoMeTpruyeckasl popMa MaKpOMOJIEKYJI,
KPUCTAUTUYHOCTh U aMOP(GHOCTb, CTEPEOPEryIapHOCTh. [lonmmepsl opraHuyeckue u
Heoprannueckue. Kayuyku. Ilmactmaccel. Bomnokna. buononmumepsl: Oelku u
HYKJICMHOBBIE  KHCJIOTBL. HeopraHnwdeckue mOIMMEpPBI aTOMHOTO  CTPOCHMS
(ayumoTpomnHbie MOAUBUKAIIMU YTIEPO/ia, KPUCTATUTMYECKUM KPEMHUMN, CEJIEH U TeJLTYp
[ETOYEYHOTO CTPOCHUS, TUOKCH KPEMHUS U JIP.) U MOJIEKYJSIPHOTO CTpoeHus (cepa
rjIacTU4eckas u Jip.).

Hemoncmpayuu. Konnexkuust miaactMacc U BOJIOKOH. OOpasubl HEOPraHMYECKHX
IIOJIMMEPOB: CEpBI MJIACTUUECKOH, hocopa KpacHOro, kBapua u ap. Mozaenu Monexys
oenkos u JIHK.

Tema 6. /IucnepcHble cucteMbl. UHucThle BemecTBa M cMecH. Kiraccudukaius
XMMHUYECKUX BemectB mo uuctore. CoctaB cMeced. PactBopsl. PactBopuMOCTH
BeecTB. Knaccudukanus pacTBOpOB B 3aBUCUMOCTH OT COCTOSIHUSI PACTBOPEHHOTO
BeIlleCTBA (MOJICKYJIIPHbIC, MOJICKYJISIPHO-UOHHBIC, MOHHBIE). THIBI pacTBOPOB IO
COAEPKAaHUID PACTBOPEHHOro BemlecTBa. KoHuenTpauus pactBopoB. [lonsitue
«aucriepcHast cuctema». Kmaccudukamnusi TUCTIEPCHBIX CHUCTEM B 3aBUCUMOCTH OT
arperaTHOr0 COCTOSIHUSI JAWCTIEPCUOHHON Cpeasl W AUCHEpCHOW (a3bl, a TaKKe IO
pasmepy dacTtuil. [ pybomucmepcHble CUCTEMBI: OMYJIbCHH W  CYCIICH3HH.
ToHKOIUCIIEpCHBIE KOJUIOUJIHBIE CHUCTEeMbI: 301 U Tend. Oddext Tunmans.
Koarynsauua B koymmouaHslx pactBopax. CunHepesunc B rensx. Pacuernele 3amaun.
Pacuetsl mo xumudeckum dopmynam. Pacuersl, CBAI3aHHBIE C MOHATHUSIMH «MacCOBas
JIoJis» UM «oObeMHas JOJs» KOMIIOHEHTOB CMecU. BbluucieHue MOJspHOU
KOHLICHTPALIMU PACTBOPOB.

Llemoncmpayuu.

17



OO0pasubl pa3auuHbBIX cucTeM ¢ kuakoil cpenoil. Koarymauus. Cunepesuc. I dexr
Tunnans.

Jlabopamophvie onvimel. 3HAKOMCTBO C KOJUICKI[MSIMHM IHUIIEBBIX, MEIUIMHCKHX H
Ouonoruyeckux reneid u 3oseil. IlodydeHHe KOJUIOMJHOTO pPacTBOpa XJIOpHIA
xenesa (I11).

Tema 7. Xumunueckue peaxkuuu. Kraccudukanus XUMHYECKUX peakUuid B
OpraHU4ecKoi U HeopraHnyeckor xumuu. [loHsATHE 0 XUMUYECKON peaKIvu, OTINYNE
ee OT aliepHoM peakiuu. Pacuiemnienue saep, TepMOSIECPHBIA CUHTE3, A/IEpHBI OOMEH.
AmnorpornHbsle U noauMopdHbie npeBpalienus BemiecTB. Knaccudukanus peakiuii B
HEOPTraHWYECKON XUMUU MO YUCITY U COCTaBY PEarupyroluX BEIIEeCTB (pa3iioxKeHus,
COCUHEHMsI, 3amelleHus, oOmena). Kraccudukamuss XUMHUYECKUX pEaKIHid B
OpraHUYeCcKON XUMHUM (IPUCOECIUHEHUS, 3aMEUICHUs, OTIICIUICHUS, U30MEPU3ALUN).
Knaccudukanus peaknuid no TtermiaoBomy 3¢dexty, mo (azoBoMmy cocTaBy, M0
ydacThio Karanuzatopa. OOpatuMble U HEOOpaTHMbIE peakuuu. THUIbI PeareHTOB U
MOHATHE O MEXaHU3MaX XMUMHUYECKUX peaKkiuid (MOHHOM M CBOOOHOPAIUKAIHHOM).
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKUUA M PEAKUUHU, UAylue 0e3 M3MEHEHUs
CTENIEHEH OKUCIEHUS DSJIEMEHTOB. MEXMOJEKYISpHbIE W BHYTPUMOJEKYISIPHBIE
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE pPEAKIMU. Peakunu AuCIpOonopLUOHUPOBAHUS.
MeTtonbl  COCTaBIEHUS  OKUCIIHMTEIBbHO-BOCCTAHOBUTENIBHBIX  PEaKUUWA:  METOJ
JJIEKTPOHHOTO ©OajaHca M METOJ MOJypeakiuil (MeToJ 3JIEKTPOHHO-MOHHOTO
Oamanca).

Tema 8. OcHoBHbIe NMOHATHS XUMHYeCKOWH TepMoauHamuku. llepBoe Hagaio
TepMOJIUHAMHUKU. TerioBoit a¢heKkT XuMruiIeckoi peakimu. 3akoH ['ecca u crneacTBus
u3 Hero. Temnora (3HTaNBNUS) 0Opa30BaHUs BelECTBA. TepMOXUMUYECKHE PACUETHI.
[Tonsitue suTponmu. Bropoe Hauano tepmonuHamuku. CBoOoaHas sHeprusi ['nbOca.
PacueTtsl caMOIIpON3BOJIBHOTO MPOTEKAHUSI XUMUYECKON PEAKIINU.

Tema 9. Hauvana xumuuyeckoid KHHeTHKH. [IpenMer XUMHYECKONW KHHETHKH.
[IoHsiTHE CKOPOCTM XHUMHUYECKOM peakunu. KHHETHYecKOoe ypaBHEHHUE pPEaKIUuu U
KOHCTaHTa CKOPOCTH XHUMHYECKON peakiuu. DakTopsl, BIMAIOIIAE HA CKOPOCThb
XUMHUYECKON  peakiuu  (MpUpoja  pearupyrolux  BelIEeCTB, KOHIICHTpAIUs,
TeMIlepaTypa, HOBEPXHOCTh CONMPUKOCHOBEHMS BenlecTB). [loHaTHe o karanu3zaropax u
karanusze. ['omoreHHbli U rereporeHHbl Karanu3. PepmeHTbl. DepMEHTaTUBHBIN
KatTanu3 W ero wmexaHusMm. lIpomoropsl. Kartamutuueckue supl. WMHrubuTOphI.
MexaHu3m JeUCTBUSA KaTaau3aTopOoB.

Tema 10. Xumnueckoe paBHoBecue. OOpaTHMble XUMUYECKHUE PEAKIINH, U3MEHEHUE
sHeprun [mb6ca B oOpatumMoMm mporecce. XUMHUYECKOE PABHOBECHE H  €To
OVHaMU4ecKknii xapakrtep. KoHcranta xumuueckoro paBHoBecus. [Ipunmun Jle
[arenpe. CMmenieHre XUMUYECKOTO PaBHOBECHUS. DJEKTPOIUTHYECKAsT TUCCOIMAIIMS.
DNEKTPONUTBl M HEDJIEKTPOJIUTHI. DJEKTPOJIUTUYECKAs TUCCOLMAIUS, MEXaHU3M
JUCCOIIMAIIMM  BEIECTB C pa3MYHbIMM BuUJaMu CBsi3u. CuilbHble U claObie
ANEeKTPOJUThl. CTEneHb MUCCOIMAIMM M €€ 3aBUCHUMOCTb OT Pa3iu4HbIX (DAKTOPOB.
KoncranTa nuccoumanuu. [Iponssenenne pactsopumoctu. MloHHOE npousBeneHne
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Boabl. [lonarue pH. Bonopoausiit mokazarens. ['uaponus. ['uaponus kak 0OMEHHBIH
npouecc. OOpaTuMbIi 1 HEOOPATUMBIM TMAPOJIU3 OPraHUYECKUX U HEOPraHUYECKUX
BemecTs. ['maponmus cosei. ['maponn3 OpraHNYECKUX COEAMHEHMM KaK XMMHUYECKas
ocHOBa oOMeHa BemiecTB. I'maponu3 AT®D kak OCHOBa PHEPreTMUECKOro OOMEHa B
JKUBBIX OpraHu3Max. ['MIpoiau3 OpraHM4eCKUX COCAUHEHUN B IPOMBILUICHHOCTH
(OMBUIEHHE JKUPOB, TMOJIYYEHHE THAPOJIU3HOTO CIHUpTa U T. [A.). YCWIEHHE WU
noJiaBjieHue o0paTUMOro TUAPOJIN3a. 3HAYEHUE THIPOJIN3a B IPOMBIIIIEHHOCTH U B
ObITy. PacueTHble 3agaun. PacueTsl 10 TEPMOXMMUYECKUM ypaBHEHHSIM. Brruucnenue
TEIUIOBOTO 3(eKTa peakuuu MO TEerIoTe 00pa30BaHUsl PEarnpyrolinX BEIIECTB U
npoayKkToB peakuuu. Onpexaenenne pH pacTBopa 3a1aHHON MOJSIPHON KOHLIEHTPALUK.
Pacuer cpegHell CKOPOCTH pEAKUMM MO KOHIIEHTPALMSAM PEArHupyONIUX BEIIECTB.
Bbrancnenus ¢ UCMoIb30BaHUEM MOHITHS «TEMIEPATypHBbIH KO3()(PUIIMEHT CKOPOCTH
peakuun». HaxoxJeHue KOHCTAHTBl PABHOBECHUS pEAKIMU IO PABHOBECHBIM
KOHLIEHTPaLUsAM U ONPEACIICHUE HCXOIHBIX KOHIICHTPALUN BEILIECTB.

Jlemoncmpayuu.

AnnotponiHbie TipeBpaiieHus cepel u pocdopa. Peaknuu, uaymmue ¢ odpazoBaHUEM
raza, ocaaka wid BOAbl. OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIE PEAaKUUU B
HEOPTraHWYECKON XMMHH (B3aMMOJECICTBUE IUHKA C PACTBOPAMU COJITHOW KHCIIOTHI U
cynbdara Menu (II)). OxucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM B OPraHUYECKOU
XUMHUHU (OKHUCIICHUE alibJieTulia B KapOOHOBYIO KHUCJIOTY — pEaKIUs «CepeOpsHOro
3epKasiay WM peakuus ¢ ruapokcuwioMm menu (II), okucienune sTaHona HA METHOM
Karanuzatope). V3ydeHwe 3aBHCUMOCTH CKOPOCTH XUMHUYECKOM peakluuu OT
KOHIICGHTpAIlMU BEIIECTB, TEeMIeEpaTypbl (B3aUMOJCUCTBUE THOCYJIh(haTa HATPUSL C
CEPHOM KHCJIOTOM), ITOBEPXHOCTH COIPHUKOCHOBEHHUS BEIIECTB (B3aMMOICHCTBHE
COJISTHOM KHCJIOTHI C TpaHyJIaMd U MOPOIIKAMU aJtOMUHUA Wi LuHKa). [IpoBenenue
KaTAIUTUYECKUX PEAKIUN pa3JIokKEHUs] TEPOKCHUIA BOJIOPOJA, TOPEHUsl caxapa,
B3aUMOJECUCTBUA Homa W amomuHus. Koppo3uss xemesa B BOAHOM cCpele ¢
ypoTponiHOM U 0e3 Hero. CpaBHEHHE 3JIEKTPONPOBOJHOCTH  PAcCTBOPOB
ANEeKTpoJauTOB. CMEIlleHHe paBHOBECHS AUCCOIMAIMM CAa0bIX KUCIOT. MHAMKaTOpHI 1
W3MEHEHHE HX OKpPacKu B pa3HbIX cpenax. VOHHBIE peakuuu U YCJIOBUS UX
nporekanus. ['uaponu3 kapOOHATOB, Cylnb(aTOB M CHUIMKATOB IIETOYHBIX METAJUIOB,
Hutpata cBuHua (II) wimm uwmeka, xjopuga ammoHus. CepHOKMCHBIA U
(dbepMEeHTAaTUBHBIN TUIPOJIU3 YTIIEBOIOB.

JlabopamopHvie onvimai.

Pasnmoxkenne mnepokcuma Boiopoja ¢ momornibio okcuaa meau (1) m karamasbl.
3nakoMmcTBO ¢ Kosutekuuenn CMC, comepxammx -5H3UMBL. Peakuuu, uaylue c
oOpa3oBaHMEM OCajJika, Ta3a WM BOJBI I OPraHWMYECKUX U HEOPTraHWYECKHUX
ANEKTPOJUTOB. PasnmuHble ciydam rugponusa coisier. HccimenoBanue — cpenbl
PacTBOPOB € MOMOIIBIO MHANKATOpHON Oymaru. [Ipaktudeckas padora Ne 1. CkopocTh
XUMUYECKUX peakiuil. Xumudeckoe paBHoBecue. IIpaktuyeckas pabora Ne 2.
Pemenune skcniepuMeHTanbHbIX 3a4a4 1o TeMe «[ maponnsy.
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Tema 11. Knaccupuxkanus HeOpraHm4ecKuX U OpraHuvecKux BemiecTs. Benectra
IIPOCTHIE U CIIOXKHBIE. biraropoansle razpl. CpaBHUTENbHAS XAPAKTEPUCTUKA MPOCTBIX
BEUIECTB: METAJUIOB M HEMETaUIOB, OTHOCHUTEIBHOCTh J3TOM  KiacCU(UKALMH.
CrnoxHble BellecTBa: OMHAPHBIE COCAUHEHMS (OKCHUbI, TaJIOTEHUABI, CyIb(UIbl U T.
1.), TUApOKcUnbl, coiu. [loHATHE O KOMILJIEKCHOM cOoeAuHEHUH. (OCHOBBI
KOOPJIMHALlMOHHOM TEOpUHM CTPOEHUs KOMIUIEKCHBIX coenuHeHnid A. Bephepa.
JIOHOPHO-aKIENTOPHOE B3aUMOJICHCTBUE KOMILJIEKCOOOpa3oBareiael M JIMIraHIoB.
KoopaunannonHoe 4ncino koMiiekcooOpaszoBarens. BuyTpennsas u BHemHss chepa
KOMIUIEKCOB. Jlucconuanus KOMIUIEKCHBIX COeIMHEeHMU. [IpruMeHeHne KOMIUTEKCHBIX
COCIMHEHNN B XMMHUYECKOM AHAIN3€ M B NPOMBIIUIEHHOCTH, UX POJIb B IIPUPOJE.
Knaccudukanuss oOpraHu4ecKux BELIECTB IO CTPOCHHUIO  YIJIEPOJHOM  Lenu
(aMKIMYEeCKUE U UUKINYECKHE, HACBIIIEHHBIE U HEHACBIIEHHBIE, KAPOOLIMKINYECKUE
U TETEPOLUKINYECKUE, APOMATHUYECKUE YIJIEBOJOPOABI). YTIJIEBOAOPOIbI (AJIKAHBI,
QJIKEHBI, aJKWHBbI, LUKIOAJIKAHbI, AJKAJAUCHBbI, AapeHbl, T[aAJIOIC€HOIPOU3BOIHBIC
yriaeBoopoaoB). @DyHKIHMOHANbHbIE TIpynnbl (TMAPOKCUIIbHAS, KapOOHWIIbHAs,
KapOOKCUJIbHAS,, HUTPOIPYIIa, AMUHOTPYIIA) U KIacCU(PUKAIUSA BELIECTB MO ITOMY
npusHaky. I'erepoyHKIMOHAIbHBIE COeIMHEHUS. [ eTepOoMKINYECKUEe COETUHEHMSL.

Tema 12. Meramabl. Ilomoxenne wmeraimoB B Ilepuoamyeckoit cucreme
. U. MengaeneeBa. OcoOEHHOCTU CTPOEHHUS aTOMOB U KpucTaiuioB. [lomumopdusm.
O6mue Qusnyeckue cBoWcTBa MeTaioB. DeppoMarHeTUKH, IapaMarHETUKU U
JMAMAarHeTUKUA. OJEKTPOXUMHUYECKUI psiA HanpshkeHui metamioB. CTaHIapTHBIN
BOJIOPOJHBIN  3nekTpos. CTaHAgapTHBIE  JJIEKTPOAHBIE  MHOTeHIManbl.  OO0mme
XUMHMYECKME CBOMCTBA META/VIOB: B3aMMOJCHCTBUE C HEMETaIaMHM, BOJOH,
OMHApHBIMU COCIUHEHMSIMHU, KHUCIOTaMH, COJsIMHU. B3auMojeHcTBUE HEKOTOPBIX
METAJUIOB C pacTBOpaMmu Ieiouei. B3anmonencTBHE€ aKTUBHBIX METAIOB C
OpraHUYeCKUMU coequHeHusIMU. (OCOOEHHOCTH peakIuii METaUIOB C a30THOM H
KOHIEHTPUPOBAHHOW cepHOM Kkuciotor. Koppo3us meramnoB. [loHsTHEe KOppO3UH.
Xumudeckass ¥ JJIEKTPOXUMHUYECKAsT KOPPO3US U CIOCOOBI 3allUThl METAJVIOB OT
Kopposun. Ob1ue crmocodsl MmoayyeHus MetasioB. Metamisl B npupojae. OCHOBHBIE
CrOCOOBI  TONYyYEHHUs] ~ METAUIOB  (MUPOMETATYpPrusi,  THAPOMETALTypTrus,
ANEKTPOMETAIUTYPIusi). DIEKTPOJIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MIPOILIECC.
DNEKTpOSn3 PacIuiaBOB 3JIEKTPOJIUTOB. JIEKTPOJIU3 PACTBOPOB DJIIEKTPOJIUTOB C
WHEPTHBIMA UM  aKTUBHBIMU  3JIeKTpojaMu. Mcrnonp30BaHME 3JIEKTpOJIM3a B
NPOMBIIUICHHOCTH. ['anbBaHuueckue a3neMeHThl. [Ipomecchl Ha 3IEKTpojax B
raJlbBAaHUYECKOM JJIEMEHTE. AKKYMYJSATOp. TOIUIMBHBIE d2JIEeMEHTH. MeTaibl
miaBHbIX mnoarpymnm. Illenounble MeTaibl, oOIIas XapaKTepUCTHKAa Ha OCHOBE
nosiokenus B llepuonmueckor cucreme snemeHtoB [[. M. MenneneeBa u CcTpoeHUs
atomoB. [lonydenue, Gusznueckne U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE IIEIIOYHBIX
METAJUIOB U UX COCAWHEHWH. bepuiumii, Maruui, WEII0YHO3EMEbHBIE METAJIIbI, UX
o0111ast XapaKTEepUCTHKa HAa OCHOBE TMOJI0KeHUs B [lepuoandeckoit cucreme 3J1eMEHTOB
J. . MenneneeBa u crpoeHusi aromoB. [lomyuenue, gusnyeckue U XUMHUYECKHE
CBOMCTBa, IPUMEHEHHUE IIETOYHO3EMEIbHBIX METAUIOB M UX  COCAUHEHUM.
ATIOMHHWI, CTpoeHHE atoMa, (PU3NYECKHe M XUMUYECKHE CBOMCTBA, MOJYYCHHE U
MpUMEHEHUEe. XapaKkTEPUCTHUKA METAJIOB MOOOYHBIX MOATPYII O UX TOJIOKCHHUIO B
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[lepnognueckon cucreme sremenToB Jl. 1. MenneneeBa u ctpoeHnio aroMoB. Menp:
bu3nyeckue M XUMHYECKHE CBOWMCTBA, MOJyYe€HHE W MpUMeHeHue. Baxueime
coenuHeHusa Meau. Ou3znueckue 1 XMMUYECKUE CBOWMCTBA, MOJIYYEHUE U PUMEHEHHE
MHKA. XapaKTepUCTUKA BAXKHEUINIUX COENUWHEHUU (OKCHIAa U TUAPOKCHIIA IUHKA).
@u3nueckue ¢ XUMHYECKHE CBOWCTBA, IOJYYEHHE U MPUMEHEHUE XpOMaA.
XapakTepucTuKa BaXHEHIIMX coeauHeHud (okcuaa u ruapokcuaa xpoma (II1),
JUXpPOMATOB M XPOMATOB IIEIOYHBIX MeTamioB). OCOOEHHOCTH BOCCTAHOBIICHUS
JUXPOMAaTOB B 3aBUCUMOCTH OT Cpelbl pacTBOpoB. PU3MYECKHE U XUMUYECKHE
CBOMCTBA, IIOJIyYEHWE M NPUMEHEHHE MapraHua. XapakTEpUCTHUKA BAKHEUIINX
COCMHEHHI: OKCHUIOB, THAPOKCHAOB, cojeil. (OcoOEHHOCTH BOCCTAHOBJICHHS
IIEPMAHIaHATOB B 3aBUCUMOCTH OT CPEZIbl PAaCTBOPOB.

Jlemoncmpayuu.

Konnexkuus «Knaccudukanus HeopraHnueckux BemecTsy. [lonyueHne KOMIIEKCHBIX
OpPraHWYECKUX W  HEOPraHWYECKHX  COEAUHEHHMH.  JleMOHCTpamus  CcyxXux
kpuctamuioruapatoB. Komnekumss «Kiaccudukanus  OopraHMYecKHX — BEIIECTBY.
Mopenn KpHUCTANIMYECKUX PEMIETOK MeTAUIOB. Koyuleknus MeTamioB € pa3HBIMU
¢u3nUecKkuMu CBOWCTBaMHM. B3amMmoneiicTBE METauIOB C HEMeTa/ulaMHU (LIMHKa C
Cepoil, alIOMHHMSI C MOJOM), C pacTBOpaMH KHUCJIOT M mienoued. ['openne metanios
(uMHKa, Keyne3a, MarHus B Kucioponae). BzaummopelicTBue  a30THOM M
KOHLIEHTPUPOBAHHON CEPHOM KHCIOT ¢ MeApt0. Kopposus METaluioB B pas3iIMyHBIX
YCIIOBHUSX W METOAbl 3amuThl oT Hee. Kosutekuus pya. BoccraHoBieHne menu u3
okcuna meau (I1) yriaem u Bogopogom. AmomuHotepmusi. BzaumonelictBus cynbdara
memu (II) ¢ xenezom. CocTaBieHHE TadbBaHMUECKUX JJIEMEHTOB. OJJIEKTPOJIHU3
pactBopa cynbdara wmemam (I1). OOpasmbl IMENOYHBIX  METAIOB.  Peakius
OKpallMBaHMS IUIAMEHW COJISIMHM ILIEJIOYHBIX METAUIOB. B3ammonencTBrue NUTHSA U
HaTpHs C BOJOW M ATWIOBBIM ciupTOoM. B3ammoneiictBue HaTpus ¢ cepoil. OOpa3ibl
MetauioB IIA rpynmsl. Bzaumoneicteue kanplus ¢ BOJoM. ['opeHre Maruus B BOJI€ U
TBEPJIOM YIJIEKHCIIOM Tra3e. KayecTBeHHbIE peakunu Ha KaTHOHBI MarHusl, KaJbLHs,
Oapusd. Peakuu okpamvBaHus IaMeHH colsiMu MeTaioB [TA rpymnmebl.

Jlabopamophvie onvimui.

O3nakomiieHHEe C oOpasllaMH TMPEJCTAaBUTENIEH pa3HbIX KJIAaCCOB HEOPraHMYECKUX
BEIECTB. B3ammonelcTBEe MHOTOATOMHBIX CHUPTOB W TIIOKO3bI ¢ (hETUHTOBOM
KUIKOCTBIO. KauecTBeHHbIC peakumy Ha woHbl Fe’* u Fe**. OsmakomieHme c
oOpa3liaMyd  TpeJACTaBUTEIEH  pa3HBIX  KJIACCOB  OpPraHUYECKUX  BEIECTB.
B3aumojeiicTBue MeTauIOB € pacTBOpaMu KHUCJIOT M cojedl. O3HakoMJIeHuE C
KoJuiekiued pya. O3HaKOMJIEHHWE C KOJUICKIMEHM XUMHYECKUX HCTOYHUKOB TOKa
(Gatapeiiky, CBUHIIOBBIE aKKyMyJSTOpPhl U T. 1.). B3aumojelcTBHE allOMUHUS C
pacTtBopaMu KHUCIOT W Imienouder. IloslydeHue W u3ydeHHE CBOMCTB THIPOKCHIA
amtoMuHusl. KauecTBeHHbIE peaklMd HAa KaTUOHBI Meau. PaznoxkeHue Truapokcuaa
menu (11). IMoaydyeHne u uccneoBaHne CBONCTB THAPOKCHIA IIMHKA.

Tema 13. Hemeramawl. [lonoxenue HemeraymioB B llepuoandeckoit cucreme
J1. 1. MenneneeBa. OCOOEHHOCTH CTPOEHHS ATOMOB M KPUCTAJIOB. AJUIOTPOIIHS.
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bnaroponsbie ra3zpl. OKHCIUTENbHBIE U BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETAJIOB.
OOmiasi  XapakTepucTUKa  BOJOPOJHBIX  coequHeHuM  HemertauioB.  OOmias
XapaKTepUCTUKA OKCHUJIOB U TMAPOKCUIOB HeMeTaiuioB. ['anorensl. CTpoeHHe aTOMOB
raJloOTEHOB, WX CpaBHUTEIbHAs XapakTepucTuka. (CBONCTBA MPOCTHIX BEIIECTB,
00pa30BaHHBIX raJjOr€HaMH. OkucnuTenbHbIe CBONCTBA raJjOreHoB.
["anoreHoBOOOpOABI, MX CBOMCTBA, CPAaBHUTEIIbHAS XapaKTEpUCTHKA. XJIOp U €ro
COCIMHEHUSA, HAXO0XKACHUE B TMPUPOAE, TMOJYy4YEHUE, CBONCTBA, NPUMEHECHHUE.
XJIOpPOBOJIOPOA M COJNSIHAST KUCTOTa. XJIOpUAbl. KucinopoaHble COEAWHEHUS XJOpa.
Xanpkorensl. HaxoxJaeHue Kuciopoga M cepbl B MPUPOAE, IOJYyYEHHE HUX B
IPOMBIIIIEHHOCTH U Jaboparopuu. CBOWMCTBA KUCIOPOAA U CEPHI: aJUIOTPONUS U
¢usznyeckue CBOMCTBA aAUIOTPOMHBIX MOAM(DUKAIMIA, OKHCIUTEIbHBIE CBONCTBA
KHCIIOpOJa W CEpbl B pPEAKUUAX C MPOCTHIMU BellecTBaMU. BoccTaHOBUTEIbHBIC
cBoMcTBa cepbl. OKHUCIEHUE KHUCIOPOJOM CIOXHBIX BemecTB. OKHUCIUTENbHBIC
CBOMCTBa 030Ha. [Ipumenenue kuciopoaa u o3oHa. [Ipumenenue cepsl. CepoBonopon,
HAXOXKJIEHUE B IPUPOJIC, TOJIyYCHHUE, CTPOCHUE MOJIEKYJIB U CBOMCTBA: (PU3UUYECKHUE U
xumuueckne. CepoBojopoanas kucinora u cynbduuel. Oxcun cepst (IV), ero
coiictBa. CepHucras kuciora W ee cond. CepHas KUCIIOTa: IPOMBILUIEHHOE
POU3BOJCTBO, (PU3NYECKUE U XUMUYECKHE CBOWCTBA (OKUCIUTENIbHbIE U OOMEHHBIE).
[Ipumenenue cepHoil kucinorbl. Comm cepHod Kuciotbl. Aszor. HaxoxneHue B
npupoze, noixydeHue. CtpoeHrue MoieKyJbl. OKUCIUTENBHBIE U BOCCTAHOBUTEIIbHbBIE
cBorcTBa a3ora. lIpumeHeHne a3zora. AMMHAK: TOIYYEHHE, CTPOCHHUE MOJEKYJIBI,
CBOICTBa (OCHOBHBIE, pEaKUUU KOMIUIEKCOOOpPa30BaHMS, BOCCTAaHOBUTEIBHBIE,
OKHUCJIUTENIbHBIE, PEAKIUU C OPraHUYECKHMMH BEUIECTBAMU U C YIJIEKUCIBIM Ta30M).
Cosn aMMOHUA U UX NpuMeHeHue. OKCUIbl a30Ta, UX CTPOCHHUE U CBOMCTBA. A30THAs
KHCJIOTa: TOJIyYeHHE, CTPOEHUE MOJIEKYJIbl M CBoOWcTBa. HuTpaThl, UX TepMHUECKOE
pasnoxkeHue. Pacrio3HaBaHve HUTPATOB M uX npumenenue. Pocdop. Haxoxnenue B
npupoje, moiaydeHue. AJutoTponuss W (U3HUECKHE CBOMCTBA MOAMGUKAIIHIA.
OxucnuTenbHbIe CBOMCTBA (pEaKIMKU C METAJJIaMH) U BOCCTAaHOBHUTEIIbHBIE CBOMCTBA
dbochopa (peakiuu ¢ TajoreHamH, KHCIOPOJOM, KOHIICHTPHPOBAHHOW CEpHOH W
azoTHoi kucinotamu). Oxcup ¢ocdopa (V). DocdopHbie KHUCIOTHI U UX COJIH.
VYraepon. Haxoxnenwe B mnpupoae. AJoTporuss # - (U3MUECKHE CBOWCTBA
MoudUKaUKi (TTOBTOpEHHE). XUMHUECKHE CBOMCTBA YIJIEpO/ia: BOCCTAHOBHUTEIIHHBIC
(B3auMoielicTBUE C TajJoreHamMH, KHCIOPOJOM, CEpOH, a30TOM, BOJOM, OKCHIOM
Meau (II), KOHLEHTPUPOBAHHOW CEPHOW M A30THOW KHUCIOTAMH) U OKHUCIHUTEJIbHbIE
(B3aUMOJENCTBUE C MeETaUlaMHu, BOJOPOAOM, KpeMHueM, Oopom). Ilomydenue,
CBOMCTBA U MPUMEHEHHE OKCUOB yriepoja. YToJibHas KUciaoTa u ee conu. Kpemuuii.
HaxoxaeHue kpemMHUST B MPUPOJE M €ro MojydeHue. AJUIOTpOnus M CBOWCTBA
AJTOTPONHBIX MOau(pUKaAIUi KpeMHMs. BoccTaHOBUTENbHBIE (PEAKIIMK C TaJIOT€HAMM,
KHCJIOPOJOM, PaCTBOpaMHM IIIeJI0Uei) U OKUCIUTEIbHBIE CBOMCTBA KPEMHHUS (peakiuu
¢ Metamamu). [Ipumenenue kpemuusi. OKCuJ KpeMHUS, KDEMHHUEBAsI KUCIOTA U €€
cosii. CUIMKaTHAs! TPOMBIILIEHHOCTD.

Jlemoncmpayuu.

Hcnonb3oBanue ruapokcuaa meau (1) B kaueCTBEHHBIX peakIUsaX OpraHHYSCKUX
coenunenuid. [lepexon xpomara B nuxpomar u oopatHo. [lonydyenue u vccienqoBanue
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cBoiicTB Tuapokcuga xpoma (I11). OxwuciaurensHbie CBOWCTBA JMXpoMaTa Kallus.
OxucnuTenbHbIE CBOMCTBA IMEpMaHraHaTa Kajids B PEaKUUsX C OPraHUYeCKHUMH U
HEOPTaHWYECKUMH COCAMHEHUSIMU. MoJenu KpUCTAUNIMYECKUX PEIIeTOK HOoJa,
anMaza, rpaduta. B3pbIB cMmecu BoAOpoJla C KHUCIOPOAOM (IFpEeMydero rasa).
["openuecepsl, Gocdopa u yrig B kuciopoje. OdeciBeurnBaHue OpoMHON (MOIHOM)
BOJIbI 3TUJIEHOM. ["anorens! (mpocThie BelecTBa). OKUCIUTENbHBIE CBOMCTBA XJIOPHOM
BoAbl. llomydenue coyisHOM KucIOThl M ee cBoiicTBa. [lomydeHue kuciopona.
[TomydyeHrne OKCHIOB TOPEHUEM MPOCTHIX U CIIOKHBIX BEIECTB. B3anmoaencTBue cepol
C MeTaulaMHu (aJIOMHHHEM, IIMHKOM, >ene3oMm). [loayuenue cepoBomopona u
CEpOBOJIOPOAHON KHUCIOTHI, JTOKA3aTEIbCTBO HaJIM4Ws Cylb(HUI-HOHA B pacTBOpeE.
CpoiicTBa cepHOMl KHCIOTBH. (CXxeMa MPOMBINIJICHHON YCTAaHOBKU (PaKIMOHHOM
neperoHku Bozayxa. llomydenwe w pasnmoxkenuwe xyopuaa ammoHus. [lomyuenue
okcuza azota (IV) peakuueil B3aMMOJEHCTBUS MEIH C KOHLIEHTPUPOBAHHON a30THOM
kucinoTor. BzammopeiictBue oxcuma aszora (IV) c¢ Bomoi. PasnoxeHue HuUTpara
HaTpus, TropeHue uepHoro mnopoxa. ['operue ¢ocdopa, pacTBOpeHHE OKcuaa
dochopa (V) B BoJEe U HCCISAOBAHHUE IIOJYYCHHOTO PAacTBOPAa HHIUKATOPOM.
Kosnekust npupoAHbIX coequHEHUH yriepoaa. Kpucramimueckue pemerky anMasa u
rpaduta. Ancopouus okcuaa azora (IV) akTHBUPOBAHHBIM YIJIEM.

Jlabopamophvie onvimui.

KauecTBeHHBIE peEakMM Ha TaJOreHUA-HOHBL. (O3HAKOMIICHME C KOJUIEKIHEU
IPUPOJHBIX COEAUHEHUN cepbl. KauecTBeHHbIE peakuuu Ha Cyiab(ui-, Cyab(UTH
cyiabgaT-aHnoHbl. KauecTBeHHass peakuuss Ha HOH amMMOHuA. Pacno3HaBaHue
HuTparoB. KauecTBeHHast peakius Ha (ocdar-anuoH. [lonydyeHue yriekucioro rasa
B3aMMOJICHCTBUEM MpaMopa C COJIIHOW KHUCJIOTOW M WCCIIEJOBAHHE €Tr0 CBOMCTB.
KauectBenHass peakuuss Ha KapOoHaT-aHMOH. [lonmyyeHue KpEeMHHEBOW KHCIOTHI
B3aMMOJICHCTBUEM DPACTBOpa CUJIMKAaTa HATPUS C CUJIIBHOM KHCIOTOM. PacTtBopeHue
KPEMHUEBOW KUCJIOTHI B IEJIOYH.

Tema 14. Oprannyeckue M HeOpraHu4veckue KHCJIOTHI M ocHoBaHMsA. Cocras,
KJacCU(pUKalMsi M HOMEHKJIAaTypa HEOPraHM4YEeCKMX M OpPraHMYECKHUX KHCIIOT.
[TonydyeHne BaXXKHEHIINX OPraHUYECKMX M HEOPraHMYECKUX KHUCIOT. XHUMHUYECKHUE
CBOMCTBA (peaklHK ¢ METAJUIaMH, C OKCHJIaMU METAJJIOB, C OCHOBaHUSIMH, C COJISIMHU,
co cnuptaMu). OKHCIUTENbHO-BOCCTAHOBUTENIbHbIE CBOMCTBA KUCIOT. OCOOEHHOCTH
CBOMCTB CEpHOM M a30THOM KHUCJIOT, MypaBbUHOW M INABeIeBOM KUCIOT. OCHOBaHUS
opranuyeckue u Heopranuueckue. CocraB, Kiaccupukauus, HOMEHKIATypa
HEOPraHWYECKUX W OPraHu4ecKuX OCHOBaHU. OCHOBHBIE CIIOCOOBI TOMYYEHUS
TUAPOKCUIOB METAJUIOB (IleJI0ueld — peakIUs MU METAJJIOB U X OKCHJIOB C BOJOM,
HEpacTBOPUMBIX OCHOBaHMI — peakuuell oomeHa). [lonyyenne aMMuaka U aMHHOB.
XUMHUYECKHE CBOMCTBA OCHOBAHUWU: MIenoYel (peakuuu ¢ KUCIOTaMH, KUCIOTHBIMU
OKCHJIaMH, PACTBOPAMHU COJIEM, C MPOCTBIMH BEIIECTBAMH, C TAIIOWIONPOU3BOIHBIMU
yII€BOAOPOAOB, (EHOJIIOM, JKHpPaMHU); HEPACTBOPUMBIX OCHOBAHMM (peakuuu c
KHCIIOTaMU, PEAKIMKU pa3yiokeHus). AMPOTepHble OpraHUYECKUe W HEOpraHUYeCKue
coenuHenus. CriocoOb! nmofyueHusi aM(poTepHBIX coequHeHn (aM(OTEPHBIX
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OCHOBaHUM U aMI/IHOKI/ICHOT), UX XHMHYECKHe CBOMCTBA. OTHOCUTEIHLHOCTH ACICHUA
COCI[I/IHCHI/Iﬁ Ha KHCJIOTBI U OCHOBAHU:.

Tema 15. T'eHeTnuyeckasi CBfI3b MeEKIY KJIACCAMH OPraHUYeCKHX H
HeOpraHuvyeckux coeauHeHul. [IOHATUS «TreHETHYeCKas CBSI3b» U «TCHETHYECKUN
psa». OCHOBHBIE NIPU3HAKUA TEHETHYECKOTO psjia. [ eHeTHYeCKre psiibl METaIOB (Ha
npuMepe Kajlblldsg M JKejie3a) W HEMETAUIOB (Ha MpUMEpe cepbl M KPEMHHS) M
MEePEeXOIHOr0  JJIeMeHTa (Ha TIpuMepe aloMuHUs). [eHeTHueckue psabl |
reHeTHYeCcKasl CBsI3b B OpraHuyeckol xumuu. EqmHcTBO MHpa BemiecTB. PacueTHbie
3amaun. Beruncienne Macchl Wi o0beMa MPOAYKTOB PEaKIMM MO MU3BECTHOM Macce
uiu 0o0bEeMy HMCXOJHOTO BEIIECTBA, COJAEPIKAIET0 NpUMEcH. BblunciieHHe Macchl
HCXOJHOTO BEIIECTBA, €CJIM U3BECTEH MPAKTUYECKHUI BBIXOJl U MaccoBas €ro J0Jisl OT
TEOPETUYECKH BO3MOXKHOTO. BBIYMCIEHUS MO XUMUYECKUM YpaBHEHHSIM pEaKIui,
€CJIM OJTHO U3 PEArupyrolux BEHIECTB JaHO B U30bITKE. OnpeesieHue MOJEKYJISIPHOM
dbopMyIibl BeleCTBA MO MAaCCOBBIM JIOJISIM 3JIeMEHTOB. OmnpeaesieHue MOJICKYJISIPHOM
dbopMyIIBl Ta3000pa3HOr0 BEIIECTBA 110 H3BECTHOM OTHOCHUTEIBHOW TUIOTHOCTH H
MacCCOBBIM JIOJISIM 2JIEeMEHTOB. HaxoxknaeHue MoJjekyispHON (GopMysbl BeliecTBa 1o
Macce (00beMy) MPOYKTOB cropaHus. KoMOMHUpOBaHHBIE 3a/1a4H.

Jlemoncmpayuu.

[lepexon kapOoHaTa B ruJipokapOoHaT U 00paTHO. KoieKuu npupoHbIX CHIIMKATOB
Y NPOAYKIIUU CHIIMKATHOW MPOMBIIIUICHHOCTH. B3anMoielicTBue KOHIIEHTPUPOBAHHBIX
a30THOM W CEpPHOM KHUCJIOT, a Takke pa30aBJICHHOM a30THOM KHUCIOTBI C MEIBIO.
Peakmust «cepeOpstHOTO 3epkana» IS MypaBbMHOM KHCIOTHL. B3aumopeiicTBue
aMMHaKa ¥ METWJIaMHHa C XJIOPOBOJOPOAOM M BOJOW. B3ammonerncTBue pacTBopa
THAPOKCUIA HATpUsI ¢ aM(DOTEPHBIM TUAPOKCHUIOM ITUHKA UITU ATFOMUHUS.

Jlabopamophvie onvimui.

[Tomy4yeHne ra3oB M M3ydeHUE MX CBOWCTB. PemieHne 3kcnepuMeHTaIbHbIX 3a7ay 0
OpPraHMYeCcKON XUMHH. PelieHrne >KCHEepUMEHTAIbHBIX 3a7ady I0 HEOPTaHUYECKOU
xumuu. CpaBHEHUE CBOMCTB HEOPTAaHMYECKUX U OPTAHUYECKUX COCTUHECHUM.

Tema 16. Xumusa u o0mecTBo. XWMHUYECKas MPOMBIIIICHHOCTh. XHUMHUYECKas
texHonorua. CpIppe [ XUMHYECKOM MPOMBINUIEHHOCTH. Boma B XMMHUYECKOMN
MPOMBIIICHHOCTH. DHEPTUsl I XUMUYECKOTO MPOU3BOACTBA. HayuHble MPUHIIMUIIBI
XUMHUUYECKOTO MPOU3BOJICTBA. 3allUTa OKPYXKAIOIIEH cpellbl U OXpaHa TpyJa IpHU
XAMHUYECKOM MpOU3BOACTBE. [IpOM3BOACTBO amMMMaka W METAHOJIA B CPAaBHEHHH.
buorexnonorus. Hanorexnonorust. OCHOBHbIE HANpPABJICHUS XMUMHU3ALMU CEJIHCKOTO
X03sicTBa. YnoOpeHus W WX Kiaccuukanus. XWMHUYECKas MEIHOpaIus IOYB.
[Tecturuasl 1 ux kinaccuduranus. XuMu3aius >KMBOTHOBOJICTBA. XUMHUS U MPOOJIEMbI
okpyxkaromiei cpenbl. OCHOBHBIE (DAKTOPhI XMMUYECKOTO 3arps3HEHUs] OKPY Karolen
cpenbl. Oxpana arMocdepbl, BOIHBIX PECYpPCOB, 3E€MEIbHBIX PECYpCOB  OT
XAMHUYECKOTO 3arpsa3HeHnsi. XuMHs B IMOBCEAHEBHOMU ku3HU. JlekapcTBa. Moromue u
YUCTSIIUE CPEACTBA. XUMUUYECKHUE CPEJICTBA TUTUEHBI 1 KOCMETUKU. MexayHapoaHas
CHUMBOJIMKA I10 YXOJy 33 TEKCTUJIbHBIMU U3JEIUAMUA. MapKUpOBKa Ha YIIAKOBKAX

24



MUIIEBBIX MMPOJIYKTOB ¥ MH(OpMaIHsi, KOTOPYIO OHa CUMBOJIM3UpYeET. JlabopaTtopHbIe
onbIThl. O3HaKOMJICHHE € OOpa3laMu CpPEACTB ObITOBOM XHMHH M JIEKAPCTBEHHBIX
npernapaToB, H3ydyeHHE MHCTPYKIHMH K HHM II0 MpaBHJIBHOMY U 0e€30IacHOMY
npuMeHeHn0. VM3ydeHne MeXIyHapOIHOW CHMBOJHKH IO YXOIYy 3@ TEKCTHIIbHBIMH
U3JICTUIMA M MapKUPOBKM Ha YIAKOBKaxX IHMINEBBIX IPOAYKTOB. JIeMOHCTpAIHH.
BuaeodparMeHThI 0 IPOM3BOACTBY aMMHaKa U MeTaHoja. bro- ¥ HaHOTEXHOJIOTHH.
Komnexkuus «MuHepaibHble yaoopenus». Komnekius nectunuaoB. BuaecodparmeHTs
10 XUMHUYECKOW METHOPAIIMH ITOYB ¥ XUMHU3aIllU1 KHBOTHOBOJICTBA. BruneodparMeHThI
U CIIaMIbl DKOJOTHYECKON TeMaTHKH. JIOMAIIHss, aBTOMOOMIbHAS aNTEUKH U alTeuKa
XUMHYECKOTO KaOMHETA.
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3. TEMATHYECKOE IIVNTAHUPOBAHUE

10 xnacce
B Tom uncie
KonnuectBo
No ni/mt Tema HACOB Kontponbusie | JlabopatopHbie
paboThI paboThI
1. Kpatkwuit ouepk ncropun 4 - -
pa3BUTHUS OPraHUYECKON
XUMHH
2. OCHOBBI CTPOCHUS U 8 - -
MEeXaHU3Mbl 00pa30BaHuUs
CBSI3EH.
3. Crpoenue u 8 - 1
KJIaccu(pUKaIHA
OpPraHHYECKUX
COCTMHEHUM.
4, AJKaHBI 6 1 2
5. Oprannueckue peakiyu. 8 - 2
6. YrieBoaopoibl ¢ 8 1 4
KpPaTHBIMHU CBSI3SIMHU.
7. Huknuueckue 8 1 3
COCITUHEHMUSI.
8. [TpupoaHbIE HCTOUHUKH 8 1 2
YTIIEBOJIOPOIOB.
9. Kucnoponaconepxamue 14 1 5
COCTUHEHUSI.
10. Yri1eBoab!. 9 1 3
11. A3oTcoiepKaniue 9 1 3
COETUHEHUSI.
12. buonoruuecku akTUBHbIE 10 1 6
COETUHEHUSI.
Bcero: 170 8 31
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11 kiaacc

Ne i/t

Tema

KomunuectBo
JacoB

B ToMm uncne

KoHntposbHbie
paboThI

JlaGoparopHble
paboThI

Ctpoenue aToma.

2

[Tepuoanueckuit
3akoH /1. 1.
Menneneesna.

3

Xumudeckas CBI3b.

Teopust ctpoeHus
XUMHYECKHUX
COEMHEHUM.

ITonmumepsl
OpraHUYEeCcKUe U
HEOpraHMYecKHe.

JucnepcHbie
cucremsl. Huctoie
BEILIECTBA U CMECH.

XUMHYECKHUE
pEaKLHH.

OCHOBHBIE TOHATHSA
XUMHUYECKOU
TEPMOIMHAMHUKH.

Haygana xumudeckoit
KHHCTHUKMU.

10.

XUMHYECKOE
paBHOBECHE.

11.

Knaccudukanus
HEOPTaHUYECKUX U
OpPraHUYECKUX
BEIIIECTB.

12.

Meranibl.

10

13.

Hemeranmer.

10

-

14.

Opranuueckue u
HEOPTraHUYECKHe
KHUCJIOTHI U
OCHOBaHUSI.

10

15.

I'eneTnueckas
CBSI3b MEKIY
KJaccaMu
OPTaHUYECKHUX U
HEOPraHUYECKUX
COECIMHEHUM.

16.

. XUMUA "
00111eCTBO.

Bcero:

170

10
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AHHOTanus K padoyeil mporpamme no xumum B 10 — 11 knaccax

1. lToaHOE€ HAMMEHOBAHME IporpaMmMbl

PabGouas mporpamma mo ywyebHomy mnpeamery «Xumus» 10 - 11 wkuaace
(YyriryOJieHHBbIH YPOBEHb)

2. Mecro yueGHOro mpeamera B CTPYKTYDE OCHOBHOii 006pasoBarenbHON
IpOrpamMMpl

denepanbHbIN rOCYJIapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHJApT
npeaycMaTpuBaeT U3yuyeHre Kypca XMMUU B CPeHEH (MOJTHOM) MIKOJIe KaK COCTaBHOM
yacTu npeaMeTHor obnactu «EctecTBeHHOHayuHbIe npeameThl»y. B JlanHas pabouas
nporpaMma NpeIHa3HadyeHa [ OOydarolMXcs, KOTOpPbIE BbIOpaIud XUMHIO IS
M3y4YeHUs] Ha yriyoJieHHOM ypoBHE. K MCXOIHBIM TpeOOBaHUSM, HEOOXOIUMBIM IS
U3YYEHUS] JTUCHUUIUIUHBI «XHUMHUS», OTHOCUTCA 3HAHME 0a30BOM XUMHUYECKOU
TEPMHUHOJIOTHH, a TaK)KE 3JIEMEHTAPHBIE CBOMCTBA W INMPU3HAKM OCHOBHBIX KIJIACCOB
HEOPraHWYECKHX BEIIECTB, a TAaKXKE YMEHHE BOCIHPUHHMATh M  3alMCHIBATh
xuMuueckue  (OpMylibl, 3alHUCaHHBIE €  HUCIOJIb30BAaHUEM  MEXIYHAPOHBIX
0003HaYeHUH, IOJTyUYCHHbIE TTPU 00YYEHUU B BOCBMOM U JIEBSITOM KJ1acce.

i HOQMaTHBHaﬂ OCHOBA 2332360TKH IporpaMmMbl

Pabouas mporpamma «Xwmmmst 10 - 11 xkmace» cocraBieHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 r. Ne 273-®3 (pea. ot 31.12.2014 r., ¢ u3M. oT
02.05.2015 1.) «O6 obpazoBanuu B Poccuiickoit deneparuny (¢ U3M. U J0M., BCTYIIL. B
cwry ¢ 31.03.2015 r.); ®enepalbHOrO TOCYAAPCTBEHHOTO 00pa30BATEIHLHOTO
CTaHjgapra cpeaHero  oOmero  o0pa3oBaHMs,  YTBEPKICHHOIO  IPHUKA30M
MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit @enepammu 17.05.2012 r. No 413;
npukaza MuHuctepctBa oOpazoBanuss W Hayku Poccuiickoii ®enepamuu ot
31.12.2015 1. Ne 1578 «O BHeceHHM M3MEHEHUU B (henepanbHbIA TOCYIapCTBEHHBIN
o0pa3oBaTeNbHbI CTAaHAAPT CpEeAHEero oOmero o0pa3oBaHUs, YTBEPKIACHHBIN
npuka3oM MuHucTepcTBa oOpa3zoBaHusa U Hayku Poccuiickoit @enepaumu ot 17 mas
2012 r. No 413»; mpumepHO OCHOBHOM 0OOpa3oBaTEIBLHON MPOrPaMMBI CPETHETO
oO1iero 00pa3oBaHMs; OCHOBHOW 0Opa3oBaTEIbHON MPOrpaMMbl CpeaHEro oOIIero
oOpa3zoBanust ¥ y4yeOHoro rutana Jlunes PUHAHCOBOrO YHUBEpPCUTETA, MPUMEPHOU
porpamMMbl CpeAHEro oOuero oOpa3oBaHMs MO MpeaMeTy «Xumus» (yriryOJeHHbIN
YPOBEHB), TOCYIapCTBEHHOIO CTaHIapTa oOpa3oBaHHs Ha OCHOBE IPOTrPaMMBbl
[Nabpuensn. «Xumusa. 10-11 xmaccer». Ilpemmaraemslii Kypc AOMKEH 00€CTIEUUTH
0osiee BBICOKHMI ypOBEHb MOATOTOBKH YYAIUXCS U MO3BOJUT UM MOJYYUTH OCHOBBI
CHUCTEMHOT'O XUMUYECKOTO 00pa30BaHU.

Jlannass mnporpamMma mpennosnaraer pabory c¢ yueOnukamu [abpuensa O.C.,
[Tonomapes C.1O., OctpoymoB N.I'. Xumus. YrinyoneHusiii ypoBenb. 10 kimacc. — M.:
Hpoda u I'abpuensu O.C. Xumus. 11 knacc. YueOHUK. YTyOaeHHbINH ypoBeHb — M.:
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Jlpoda u obecrnieunBaeT BOCIOIHSIIONIEE TOBTOPEHUE MPHU MOATOTOBKE K EAUHOMY
rocyaapcTBeHHOMY 3k3aMmeny (EI'D) mo xumuu.

i KoJyimyecTBO YacoB JJISI peau3anuu nporpammabl

B cootBercTBUM ¢ yueOHBIM miiaHoM Jlures Ha usydeHue npeamera « XHuMHUSD»
(yrayoaennsiii ypoBenb) B 10 — 11 kuacce orBoautesi 340 wyacoB. PaGouas
nporpamMma IpeaycMaTpuBaeT o0ydyeHne XMMuH B oObeme 170 yacoB B Hemenmo B
TeyeHue 1 yueOHoOro roja.

5. Heab peaqu3anuy nNporpamMmMbl

[IpenogaBanre XWUMUKW B OCHOBHOW IIIKOJI€ HAIPaBJICHO Ha JOCTH)KCHHUE
CIEIYIOIINUX LETICH:

- (GOpMHUpPOBAHUE CUCTEMbl XMMHUYECKHX 3HAHWW KaK KOMIIOHEHTAa HE TOJBKO
€CTECTBEHHOHAYYHON KapTUHBI MUPA, HO U HAYYHON KapTUHBI MHPA;

- pa3BUTHE JIMYHOCTU OOYYAIOIIMXCS, WX HHTCIUICKTYaThbHOEC W HPABCTBEHHOE
COBEPIIIEHCTBOBAHUE,

- (opmupoBaHHe y HUX TYMAaHHCTHYECKHMX OTHOUIEHUH M HKOJIOTHYECKH
11eJIeCO00Pa3HOr0 MOBEICHUSI B OBITY U TPYAOBOM JIEATEILHOCTH;

- BBIPAOOTKY y OOyYaromMXcs IOHUMaHHUS OOIIECTBEHHON IOTPEOHOCTH B
pa3BUTUM XUMHH, a Takxke (OPMUPOBAHHE Yy HHUX OTHOIICHUS K XHMHH Kak
BO3MOXHOU obyactu Oynymieit mpodeccuoHanbHON NesATeIbHOCTH WIH IS TEIbHOCTH,
B KOTOPOH XMMHYECKHE 3HAHUS UMEIOT MPO(UIUPYIOIMINNA CTATYC;

- (GopMUPOBaHHME HABBIKOB JSKCIEPUMEHTAIILHOW M  HCCIIEIOBATEIbCKON
JEATETLHOCTH, YCIIEITHOTO yJacTHs B TyOJUYHOM MPEICTABIICHUN PE3YIbTaTOB TaKOH
NEeSATEeTbHOCTH;

- BO3MOKHOCTh YYacTHS B XUMHUYCCKUX OJIMMIIHAAAX Pa3IMYHBIX yYpOBHEH B
COOTBETCTBHM C JKEJIAGMBIMH PE3yJIbTaTaMH M aJCKBATHOW OIICHKON COOCTBEHHBIX
BO3MOKHOCTEH;

- ¢dopmupoBaHne yMeHUN Oe30omacHOro oOpalieHus C  BEIIeCTBAaMU,
UCITIOJIb3yEMBIMH B OBITY U TIPOU3BOJICTBEHHOM cepe;

- yMEHHE 00BACHITH 00BEKTHI M TIPOLIECCHI OKPY>KAIOIIEH CPEelbl — MPUPOTHOM,
COLMAJIbHOM, KYJBTYPHOW, TEXHUYECKOH, — HCHOJB3YS UISI 3TOr0 XUMHUYECKHUE
3HAHUS,

3aoauu opeanuzayuu yuebHOU OesmenbHOCmU

- Pa3BuTHe U COBEPIIICHCTBOBAHUE CIIOCOOHOCTH 00YUaKOIIMXCS K pabouemy
B3aUMOJEUCTBHUIO U COLIMAJILHOM aJialTalliu.

- (QopMupoBaHUE TIIEIOCTHOTO TIPEICTABICHUS O MHpPE, OCHOBAaHHOTO Ha
MPUOOPETCHHBIX 3HAHUSX, YMCHHUSAX M CIIOCO0aX ACATEIBHOCTH;

- MpUoOpeTeHre OMbITa PA3HOOOPA3HOW JEATEIHLHOCTH, ONBITA TTO3HAHUS H
CaMOTIO3HAHUS;

- TOATOTOBKAa K OCYIIECTBICHUIO OCO3HAHHOTO BBHIOOpPA WHAMBUAYATHLHOU
o0Opa3oBaTenbHOM WK TPO(EeCCHOHATEHOM TPAeKTOPHUH.

29



6. Ucnoab3yemble YYeOHUKHU U IOCOOUS

1. T'abpuensa O.C., [Tonomape C.}HO., Octpoymor U.I'. Xumus. YrmyOneHHbII
ypoBenb. 10 kimace. — M.: [lpoda 2017

2. Tabpuensa O.C. Xumus. 11 kmacc. YueOnuk. YriryOsieHHBIH ypoBeHb — M.:
Hpoda 2017

3. T'abpuensn, Cnankos, banapy: Xumus. 10 kinacc. KonTponbHbie paboTHI.
Yrinyonennsiit ypoBenb. Beptukans. @I'OC - [Ipoda, 2016 T.

Jlureparypa u UnrepHer-pecypcsl

1

2.

o o

~

H. I'punByn, A. OpHiio; XuMus 3J€MEHTOB: B 2 TOMax; Mep. C aHIJl. —
M.: Bunowm., 2008

@®.KorroH, Ix. Yunkuacon, CoBpeMEHHAass HEOPTaHUYECKAS] XUMUS,
M.:Mup, 1969

. TperpaxoB 0.JI. u ap. Xumusa. CnpaBounsle matepuansl. Kaura s
yuammuxcs. M.: [Ipocsemenue, 1993

Xomuenko W.I'. COOopHUK 3a7a4 U yNpaKHEHUW AJIA CPEAHEN IIKOJbL. —
M.: «M3narensctBo HoBas Boanay, 2009

I'muaka H.JI. O6mas xumus, - M.: Uaterpan-Ilpecc, 2000

Tpasens B. @. Oprannveckas xumus: B 2 T.. -M.: UKI] «AkagemMKHUTaY,
2004.

http://xumuk.ru/ - uHTEpHET-TIOPTAT O XUMHH.

IMabpuensn O.C., OctpoymoB WU.I'. Xumus. YrinyOnensusiii yposenb. 10
kiacc. Meroaunueckoe nmocodbue — M.: Ipoda, 2017

IMa6puensa O.C., JIbicoa I'.I'. Xumus. YrinyOneHHsii ypoBenb. 11 kmacc.
Meroanueckoe mocooue — M.: llpoda, 2017

10.Tpasens, Cyxopykos, [loxapckas: 3agaud MO OpPraHMYECKOM XHUMHH.

VYyebHoe nocobue - Jlabopatopus 3Hanuii, 2016 r

/. Ucnoyib3yeMble TEXHOJIO0THH

Meton mpobieMHOro 00y4yeHUs, OOy4eHUsT B COTPYIHUYECTBE (TPYIIIOBBIC
TEXHOJIOTUM),  Pa3BUTHS  HCCIEAOBATENIbCKUX  HABBIKOB,  HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIE, KOMITBIOTEPHBIE TEXHOJIOTHH U JIPYTHE.
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8. TpeGoBaHus K YPOBHIO NNOATOTOBKH 00y4alOMINXCS

BorinyckHMK Ha yriry0JIeHHOM YPOBHE HAYYUTCSH:

— packphiBaTh Ha MpUMEpax pojib XUMHH B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTHUHBI MHUpPa U B MPAKTUYECKOM NESITEIBHOCTH YEJIOBEKA, B3aHMOCBS3b
MEXKly XUMHUEN U APYTUMHU €CTECTBEHHBIMUA HAYKaMHU;

WUIKOCTPUPOBATh HAa MpPHUMEPaX CTAHOBJIEHUWE M 3BOJIIOLUIO OpPraHUYECKOU
XUMHUHU KaK HAYKU Ha Pa3JIUYHbIX HCTOPUYECKHX ATAIlAX €€ Pa3BUTHS,

— YCTaHaBJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY CTPOCHUEM aTOMOB
XUMHUUYECKUX DHJIEMEHTOB M MEPUOJIUYECKUM M3MEHEHUEM CBOMCTB XUMHUYECKUX
AJIIEMEHTOB M UX COCIMHEHUN B COOTBETCTBHUH C MOJIOKEHUEM XUMUYECKUX 3JIEMEHTOB
B [IEPUOJNYECKON CUCTEME;

— aHAJIM3UPOBATh COCTAB, CTPOEHUE U CBOMCTBA BEUIECTB, IPUMEHSIS TIOJIOKEHUS
OCHOBHBIX XMMHUYECKUX TEOPUN: XMMUYECKOTO CTPOCHHUSI OPTaHUYECKUX COCTUHECHUI
A.M. DbytnepoBa, CTpOEHHSI aTroMa, XWUMHYECKOW CBSI3H, DJJIEKTPOJIUTHYECKOU
JMCCOLMALINN KUCIOT U OCHOBaHUM; YCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3U
MEXy CBOMCTBaMHM BEILIECTBA U €TI0 COCTABOM U CTPOEHUEM;

— MPUMEHSATH MPABUJIA CUCTEMATUYECKOW MEXAYHAPOJHON HOMEHKIATyphl Kak
CpEeIICTBA pa3IUYeHUs U UICHTU(PUKAIIUY BEIIECTB [0 UX COCTaBY U CTPOCHUIO;

— COCTaBJISITh MOJICKYJISIPHBIE W CTPYKTYpHBbIE (DOpPMYJIBI HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB KaK HOCHUTENed HMH(POpMallUd O CTPOCHUU BEIIECTBA, €r0
CBOMCTBaX U MPUHAJIEKHOCTHU K OMPEIEICHHOMY KJIACCy COCIMHEHU;

— OOBSACHATHL TMPUPOAY U CHOCOOBI OOpa3oBaHUs XUMHYECKOW CBS3H:
KOBAJICHTHOU (TIOJIIPHOM, HEMOJSPHOW), MOHHOM, METAINIMYECKOH, BOJOPOAHON — C
LEJIbI0 ONPEETICHUS XUMUYECKOM aKTUBHOCTH BELIECTB;

— XapaKTepu3oBaTh (PU3MYECKHE CBONCTBA HEOPTraHMYECKUX W OpPraHUYECKUX
BEILIECTB M YCTAHABIMBATh 3aBHUCHUMOCTb (DU3MYECKHMX CBOMCTB BEUIECTB OT THUIA
KPUCTAUINYECKOUN PELIETKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B H3MEHEHUM XHMHUYECKHX CBOWCTB
MPOCTBIX BEIIECTB, BOAOPOAHBIX COEAUHEHUI, BBICIIUX OKCHUJIOB U TUAPOKCHUIOB;

— OPUBOAUTH MPUMEPHl XUMHYECKUX PEAKUUN, PACKPHIBAIOIINX XAPAKTEPHBIC
XUMHUYECKUE CBOWCTBA HEOPraHMYECKUX M OPraHUYECKUX BEMIECTB HW3YUYEHHBIX
KJIACCOB C IIEJIbIO MX WACHTHU(UKAIMKA U OObSICHEHUS 00JIaCTH MPUMEHEHUS,

— ONpEeNeNnsATh MEXAHU3M pEaklWU B 3aBUCUMOCTH OT YCJIOBUM IPOBEICHUS
peaKkiMu W TPOTHO3UPOBATh BO3MOXKHOCTHh IMPOTEKAHUS XUMHUUYECKUX PEaKUUi Ha
OCHOBE THIIa XUMUYECKOM CBS3U U aKTUBHOCTU PEAreHTOB;

— YCTaHaBIMBATh 3aBUCUMOCTb PEAKIMOHHOM CHOCOOHOCTH OpPTraHWYECKUX
COCIMHEHUI OT XapakTepa B3aUMHOIO BIIMSHHMS aTOMOB B MOJIEKYJIaX C IEJIbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINH;

— YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XMUMHUYECKON PEaKlMyh U CMEIICHHS
XUMHUYECKOTO PABHOBECHS OT PA3IMUYHBIX (AKTOPOB C LEIbI0 ONpeeTeHus
ONTUMAJbHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX MPOIIECCOB;

— YCTaHAaBIIMBaTh T'€HETUYECKYIO CBSI3b MEXIY KJlacCaMU HEOPTraHMYECKUX M
OpPraHUYECKUX BEIIECTB JJII OOOCHOBAHUS MPUHIUITUAIEHON BO3MOKHOCTHU

31



MOJIYYEHUS] HEOPraHMYECKUX M OPraHMYECKHX COEIMHEHHH 3aJaHHOr0 COCTaBa M
CTPOCHUS;

— noAdupaTh pEareHThl, YCIOBUS M ONPENENSATh HPOAYKTHl pPEaKIMH,
MO3BOJIAIONINX PEAM30BaTh JIa0OPATOPHBIE U MPOMBIIUIEHHBIE CHOCOOBI MOTYYCHHS
BAKHEUIINX HEOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB;

— ONpENENATh XapakTep Cpellbl B pe3yjbTaTe TMAPOJU3a HEOPraHWYECKHX U
OpPraHUYECKUX BEIIECTB U MPUBOJUTH NPUMEPHI TUAPOIN3a BEUIECTB B MIOBCEIHEBHOM
KU3HU YEJIOBEKa, OMOIOTUYECKUX OOMEHHBIX IPOIECCaxX U MPOMBIIUICHHOCTH;

— TPUBOJIUTH TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKUUN B
IIPUPOJE, MPOU3BOJACTBEHHBIX IIPOLIECCaX U KUZHEAEATEIbHOCTH OPTaHU3MOB;

— OO0OCHOBBIBaTb  IPAKTHUYECKOE  HCIIOJIB30BAHME  HEOPIaHWYECKUX U
OpPraHUYECKUX BEIIECTB U UX PEAKIUN B IPOMBIIIJIEHHOCTH U OBITY;

— BBIIIOJIHATh XUMHUYECKUU SKCHEPUMEHT IO PACIO3HABAHUIO M TMOJYYEHHUIO
HEOPTaHWYECKUX M OPraHMYECKHX BEIIECTB, OTHOCSAUIMXCS K Pa3IMYHBIM Kjaccam
COEJIMHEHUW, B COOTBETCTBMM C IMpaBWJIaMU M NpUEeMaMH O€30MacHON paloThl C
XUMHUYECKMMH BEIIECTBAMU U JJA0OPATOPHBIM 000PYI0BAHUEM;

— IPOBOJUTH PAacyeThl HA OCHOBE XUMHUYECKUX (POPMYJ U YPaBHEHUI pEaKIIMil:
HAXO0XKJEHUE MOJIEKYJIAPHON (hOPMYJIbI OPraHUYECKOTO BEIIECTBA MO €ro IIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, UJIM 110 MPOAYKTaM CTOPAHMS;
pacdeTbl MacCcoBOM 101 (MAcchl) XMMUYECKOTO COETUHEHHS B CMECH; pacYeThl MacChl
(oObema, KoJIMYecTBa BEIECTBA) MPOAYKTOB PEAKIUH, €CIM OJHO U3 BELIECTB J1aHO B
u30bITKE (MMEET MPHUMECH); pacdyeTbl MacCcOBOM WM OOBEMHOM JOJM BBIXOJA
OPOAYKTa PEAKIUM OT TEOPETUYECKHM BO3MOXKHOT'O; pacdeThl TEIUIOBOTO 3(deKra
peaxkiuu; pacyeTbl 00BbEMHBIX OTHOLLIEHUH ra30B MPU XUMUYECKUX PEAKIUSIX; PACUEThI
Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEaKLUHU, €CIU OJHO W3 BEUIECTB
JTAHO B BHUJIE PACTBOpA C ONPEIEIICHHOW MaCCOBOM 10JIEH PACTBOPEHHOTO BEIIECTBA;

— UCIOJIb30BaTh METO/Abl HAYYHOTO MO3HAHUS: aHAJIU3, CUHTE3, MOJIETMPOBAHUE
XUMHUYECKUX IMPOLECCOB U SIBICHUM — NpPHU PEIICHHH Y4YeOHO-UCCIEA0BATEIbCKUX
3a/lay 10 M3YyYEHHIO CBOMCTB, CIOCOOOB MOJYUYEHHSI M PAaCliO3HABaHUSI OPraHUYECKUX
BEILECTB;

— BJAAETh IpaBuUjaMu O€30MACHOr0 OOpalieHus C €IKUMH, TOPIOYMMU U
TOKCUYHBIMH BEIIECTBAMHU, CPECTBAMU ObITOBON XUMUU;

—  OCYLIECTBJISITH IOMCK XMUMHYECKOM HH(OpManMu 1O Ha3BaHUSM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KPUTHYECKHU OIICHMBATh M HMHTEPHPETUPOBATH XMMHUYECKYIO HH(pOpMAILHIO,
COJIepKalllylocsl B COOOLIEHUSIX CPEACTB MaccoBol uHpoOpmanuu, pecypcax
HNuTepHeTa, HAy4HO-TIOMYJSAPHBIX CTAThIX C TOYKHU 3PEHUSI €CTECTBEHHO-HAy4YHOU
KOPPEKTHOCTH B UENSAX BBISBICHUS OIMIMOOYHBIX CYXIEHUW M (OPMHUPOBAHUS
COOCTBCHHOI MTO3UIINY;

— YCTaHABIMBATh B3aUMOCBSI3M MEXAY (akTaMu W TEOpHUEH, NMPUUMHOU U
CJIEICTBUEM NpPHU aHalIW3€ MPOOJIEMHBIX CUTYallMii M OOOCHOBAHMM TPUHUMAEMBIX
PEIIECHUN HA OCHOBE XMMHUYECKHUX 3HAHUM;

— TPEACTAaBNIATh IYyTH pEHICHHUS TIJI0OATbHBIX NPoOJieM, CTOSAUIMX Mepen
YEJI0BEUECTBOM, U MEPCIEKTUBHBIX HAIIPABICHUN Pa3BUTHS XUMHUYECKUX TEXHOJIOTHUH,
B TOM YHCJI€ TEXHOJOIMI COBPEMEHHBIX MATEPHAIOB C Pa3IMYHON
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(YHKIIMOHATBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CBHIPbs, TepepaboTKu u
YTUIM3AIMH TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BbinyckHUK Ha yri1y0/JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCH:
BbinyckHUK HA yIiIy0JI€HHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCS:

— (GopmynupoBaTh  II€Ib  WCCJIENOBAaHMUS,  BBIABUTATH W TMPOBEPATH
IKCIIEPUMEHTATbHO TUIOTE3bl O XUMHYECKHMX CBOMCTBAaX BEIIECTB Ha OCHOBE HX
COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYNAaTh B XMMHUYECKHE PEAKIIUHU, O XapaKTepe
U MPOJYKTaX Pa3IMYHbIX XUMHUYECKUX PEAKIINN;

— CaMOCTOSATENIbHO IJIAHUPOBATh M TMPOBOAMTH XUMHUYECKHE HSKCHEPUMEHTHI C
coOmoieHneM TpaBui Oe30macHOW paboThl € BEIIECTBAMH U JTAOOPATOPHBIM
000pyIOBaHUEM;

— HWHTEPIPETHPOBATH JaHHBIE O COCTaBE U CTPOCHHM BELIECTB, IMOJIyUYEHHBIE C
MIOMOIIIBIO0 COBPEMEHHBIX (PU3NKO-XUMHUYECKUX METO/IOB;

— ONHCHIBATh COCTOSIHHE JJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX TMPEACTABICHUI O CTPOCHMHM aToMa Jid OOBSCHEHUS pPEe3ylbTaTOB
CHEKTPAJIBLHOTO aHAJIKN3a BEIIECTB;

—  XapaKTepU30BaTh pPOJIb a30TOCOJEPKALUINX T'€TEPOLUKINYECKUX COCTUHEHUN U
HYKJICMHOBBIX KHCJIOT KaK BaKHEHIINX OMOJIOTMYECKU aKTUBHBIX BEIIECTB;

— TPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKaHUS OKHUCIIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKINi, JICKAITINX B OCHOBE MPUPOIHBIX U MPOU3BOJACTBEHHBIX
IPOIIECCOB.

9. Meto/bl ¥ hOpMBI OlIEHKH PE3YIbTATOB OCBOEHH YUEOHOI0 NpeIMeTa

«XUMUS

BxoaHOW KOHTpOJb B Hadalle M B KOHIIE YETBEPTH; TEKylud — B (dopme
YCTHOTO, (pOHTaTBLHOTO ornpoca, KOHTPOJIbHBIX, npeaynpeauTeNbHbIX,
OOBSCHUTEIBHBIX, KOMMEHTUPOBAHHBIX, BBIOOPOYHBIX, TI'Pa(PUUECKUX, TBOPUYECKHX,
CBOOOJIHBIX, TECTOB, IPOBEPOUYHBIX PadOT, 1a0OPATOPHBIX PabOT, MPAKTUUECKUX pabOT
(MpakTUKyMOB), CaMOKOHTPOJIA, pPabOThl C pa3IUYHBIMU HH(POPMALIMOHHBIMU
MCTOYHHUKAMU: y4eOHO-HAyYHBIMU TEKCTaMH, CIIPABOYHOMN JUTEPATypOM, CPEACTBAMU
MaccoBoil uMH(OpMaInMu (B TOM 4YHCJIE MPEACTABICHHBIX B JJIEKTPOHHOM BHJIE);
UTOTOBBIN — UTOTOBAsi KOHTPOJIbHAS pab0Ta C YCTHBIM OTBETOM.

10. OueHka pe3yJbTATOB OCBOCHHUS Y4EOHOIO0 NpeaMeTa « XUMHA»

Kpurepuu ouenku
10.1.1 OuennBaHue YCTHOIO OTBETA

«5»: 1aH MOJIHBIA U MPABWIBHBIN OTBET HA OCHOBAHUH U3YUYECHHBIX TEOPHA,
MaTtepuajg  M3JIOKEH B  ONPENCIEHHOW  JIOTMYECKOM  IOCJIENOBATEIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSTEIIbHBIM.
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«4»:1aH MONHBINA U NPABWIbHBIA OTBET HA OCHOBAaHUM U3YYEHHBIX TEOPHIA,
MaTepuang HU3JI0KEH B  OIpPENEJICHHONW MOCIEeN0BAaTEIbHOCTH, JAOMYyIIEHbl 2-3
HECYLIECTBEHHbIE OIIMOKM, HCIPABICHHBIE MO TPEOOBAHUIO YUYUTENd, WU JIaH
HETOJIHBI U HEYETKUN OTBET.

«3»: J1aH TOJIHBIA OTBET, HO MPH 3TOM JONYIIEHAa CYUIECTBEHHAsI OLIMOKa WU
OTBET HEMOJHBIN, TOCTPOEH HECBA3HO.

«2»: OTBET OOHApPYXMBACT HETMOHMMAaHHE OCHOBHOIO COJAEpXKaHHsS Y4eOHOTO
MaTepuia, JOMYUICHbl CYIIECTBEHHBIE OLIMOKH, KOTOPHIE YyYaIIHCs HE MOXKET
VCIIPaBUTh IIPU HABOIALLMX BOIPOCAX YUUTEII.

10.1.2. OuennBaHue yMeHHii peliaTh 3a1a4u

«5»: B JIOTUYECKOM PACCYKJIEHUU U PEUICHUH HET OIIMOOK, 3ajaya pellieHa
palOHAaJIbHBIM CIIOCOOOM.

«4»: B TOTUYECKOM PACCYKJIEHUU U PELIEHUU HET CYIIECTBEHHBIX OLIMOOK, MpU
3TOM 3aJlaya penleHa, HO HE PalMOHAIBHBIM CIIOCOOOM, JOMYIIEHO He 0ojee IBYX
HECYIIECTBEHHBIX OLIMOOK.

«3»: B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OLIMOOK, JOMYyCKaeTCs
CYILLECTBEHHAs OTMOKA B MAaTEMAaTUYECKHUX pacyeTax.

«2»: ‘UMEIOTCS CYUIECTBEHHbIE OHIMOKM B JIOTUYECKOM pAacCyXIE€HUU WU
peleHun.

10.1.3. OuneHuBaHHe JKCIEPUMEHTAJIbHBIX YMeHHH (B mpoiecce
BBINOJIHEHHUS MPAKTUYECKUX PA0OT 110 MHCTPYKLMH).

«5»: palboTa BBINOJHEHA TOJIHOCTHIO, CAEJIaHbl MpaBUJIbHBIE HAOJIOACHUS U
BBIBO/Ibl, SKCIIEPUMEHT OCYUIECTBJIEH MO IJIaHy, C YY€TOM TEXHUKH 0O€30IacHOCTH U
paBuI pabOThI C BEIIECTBAMU U MPUOOPAMHU, MPOSIBIIEHBI OPTaHU3allMOHHO-TPYIOBbIE
yMeHHUsl (TIOAJIEP>KUBAETCA YUCTOTa pabouero Mecra, MOpsSAOK Ha CTOJIe, SKOHOMHO
UCIIOJIb3YIOTCSl PEAKTHUBBI).

«4»: paboTa BBINIOJIHEHA, CHEJNAHbI MpaBUIbHbIE HAOMIOJEHUS U BBIBOJBIL:
HKCIEPUMEHT BBINOJHEH HEMOJIHO WM HaOIIOJAlOTCsl HECYIECTBEHHbIE OIIMOKU B
paboTe ¢ BelecTBaMu 1 prudopamu.

«3»: OTBET HEMOJHBIM, padoTa BHINOIHEHA TMPABUILHO HE MEHEEe YeM
HaIlOJIOBUHY JIOMyLIEHA CyIlIecTBEeHHas omuOKka (B XOJ€ JKCIIEpUMEHTa, B
oObsicHeHud, B odopmieHun pabotel, mo Th mnpu pabGoTe c BemecTBaMu M
npudopamu), KOTOPYIO yHallluiicsi HCIPABIIAET M0 TPeOOBAHUIO YUUTEIIS.

«2»: IOMyIEHBI ABE WU 00Jiee CYIIECTBEHHbIE OIIMOKU B X0JI€ SKCIIEPUMEHTA,
B 0ObscHeHHH, B odopmieHuu pabotsl, mo Th mnpu pabore c BeliecTBamMu u
npudopamu), KOTOpbIE yYalUiCa HE MOKET UCTIPABUT.

10.14. OueHuBaHWe YyYMeHHMH PpemaTh 3JKCIEPUMEHTAIbHBIE 3aJa4u

(YYUTBHIBAKOTCA  HAOJMIOEHHS] YUYMTeJdsl M MpeabsiBjisieMble  Y4allUMCH
pe3yJIbTaThl BbINOJHEHHS ONBITOB).
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«5». TaH pemieHus 3a7a4d COCTABJICH NPABWIBHO, OCYIIECTBJICH MOI00D
XUMHUYECKUX PEaKTHBOB M OOOPYIOBaHHS, JTAHO IIOJTHOEC OOBSICHCHHE M CICIIaHbI
BBIBOJIEL.

«4»: IJIaH pelIeHUs COCTABJICH MPaBUIBLHO, OCYIISCTBIICH MOI00p XMMHUYECCKUX
pPEaKTUBOB U 000PYIOBaHUs, AOMYIICHO HE O0Jee MBYX HECYIIECTBEHHBIX OMMOOK (B
0OBSICHECHUHU 1 BBIBOJIAX ).

«3»: MIaH pemIeHNs COCTABJICH MPABUIIBLHO, OCYIIECTBIICH MOI00p XUMUYECKUX
pPEaKTUBOB W OOOPYIOBaHWS, JOMYIICHA CYIISCTBCHHAsl OMMOKAa B OOBSICHEHUU U
BBIBOJIAX.

«2»: JnomymieHsl ABe W Oosiee omuOKu (B IUIaHE pelIeHUs, B MOoJa00pe
XUMHYECKUX, PCaKTUBOB M 000PYI0BaHUS, B O0OBSICHCHHUH U BBIBOJIAX ).

10.1.5. OueHnBaHue MMCbMEHHBIX KOHTPOJIbHBIX padoT

«5». @aH TOJHBIM OTBET HA OCHOBE W3YYECHHBIX TEOPUHM, BO3MOXHA
HECyIlleCTBEHHAas OIMOKa.

«4». nonycThMa HEKOTOpas HEMOJIHOTa OTBETa, MOXKET OBbITh He Oojee JIBYX
HECYIIECTBEHHBIX OLINOOK.

«3»: paboTa BBINOJHEHA HETIOJHO (HO HE MEHEE YeM HaIlOJIOBUHY), UMEETCS He
OoJee OJTHOM CYIIECTBEHHOM OIIMOKU U TIPHU 3TOM 2-3 HECYIIICCTBEHHBIE.

«2»: paboTa BBINIOJIHEHA MEHBIIE YEM HAIMOJOBUHY, HMEETCS HECKOJIbKO
CYIIIECTBEHHBIX OLITHUOOK.
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