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TOUKA \!pocrA

IHosicHUTEALHAA 3aIIUCKA

PabGouass mporpamma paspadorana Ha ocHoBe PI'OC COO, minaHUpyeMBIX
pe3yabTaToB cpeaHero odiero oopazoanus B cootBercTBur ¢ OOIT ®I'OC COO,
VII, YMK, IIpumepHoii nporpamMmoii cpeHero oo1ero oopa3oBanus Mo XUMUHU U
aBTOPCKOM mporpammsl oA peaakuuent M.B. bapeimoson Xumus: Metoauueckue
pekomenaaruu. PaGoune mnporpammbel. [IpenMernas nunus yudeOHukoB C.A.
[Ty3zakoBa, H.B. Mamnunoii, B.A. Tlonkosa. 10 - 11 kiaccel : yue6. mocodue st
o01ieo0pas3oBar. opranusanuii . yriayosi. ypoBenb / W.B. Bapeimosa. — M.
[Ipoceemienue, 2021.

J/laHHass mporpammMa Kypca XMMHHU IpEIHA3HAY€Ha JJIsl Y4YalUuXCAd CPEIHUX
00pa3oBaTEeIbHBIX IIKOJI, KOTOPBIC B JMAbHEHUIIIEM IJIAHUPYIOT MOCTYNaTh B BY3bl
MeauIUHCKOTO npodmist. [ToaTomy B HEll mperycCMOTpPEHO yriayOJIEHHOE U3yUeHUe
TaKUX TEM XUMHHU, KOTOpPbIE HEOOXOAUMBI OyAYIIUM CTYJEHTaM MEIUIMHCKUX
BY30B.

[Iporpamma mpeaycmaTtpuBaeT (HOPMHUPOBAHHE Yy YUAIIUXCS OOIIEy4eOHBIX
YMEHUM ¥ HABBIKOB, YHHMBEPCAJIbHBIX CIOCOOOB JESITCIBHOCTH U KIFOYEBBIX
KOMIIETEHIIUH

¢ YMCHHA CaMOCTOATCIIBHO )41 MOTHUBHUPOBAHHO OPraHU30BbLIBATH CBOIO
CaMOCTOATCIIbBHYIO ICATCIIBHOCTD,

® WUCIOJB30BAaHUS  DJIEMEHTOB  IMPHYUHHO-CJICACTBEHHOTO U  CTPYKTYpHO-
(G YHKIIMOHAJIPHOTO aHATN3a;

® ONpeleNCHUs] CYIIHOCTHBIX XapaKTePUCTUK H3Yy4aeMOTo OOBEKTa; YMEHUs
pa3BEPHYTO OOOCHOBBIBATH CYXKICHUS, JaBaTh OIPEACICHUS, TPUBOIUTDH
JI0KA3aTeNIbCTBA;

® OLICHUBAHUS U KOPPEKTUPOBKHU CBOETO MOBEACHUS B OKPYKAIOIIIEM MUPE.

B yrnyOonéHHoM Kypce XHMHHU COJAEp)KaHWE O00pa3oBaHUS pa3BUBACTCS B
CIENYIOIINX HAPABICHUAX:

e (opmMupoBaHHE CUCTEMBI XMMHYECKMX 3HAHWA KaK KOMIIOHEHTa HE TOJIBKO
€CTECTBEHHOHAYYHOM KapTUHBI MHUPA, HO U HAYYHOU KapTUHBI MUPA;



® pa3BHUTHE JUYHOCTH, HUHTEIUICKTYaJIbHOE U HPABCTBEHHOE COBEPIIICHCTBOBAHUE,
dbopmMupoBaHUE T'YMaHUCTHYECKUX OTHOIICHHM " IKOJIOTUICCKHU
1esecoo0pa3HOro MOBECHUS B OBITY U TPYOBOM €SI TEIHHOCTH;

® [IOHMMaHWE OOIIECTBEHHOW TIOTPEOHOCTH B Pa3BUTHH XHMHH, a TaKKe
dbopMupoBaHuEe OTHOIICHUS K XUMHUU KaK BO3MOXXHOW oOnactu Oymaymiei
npodecCHOHATBHON MeATEeIPHOCTH WM JEATSILHOCTH, B KOTOPOH XUMHUYECKHE
3HAHHS UMCIOT MPOGUIUPYIONINNA CTATYC;

e (QopMHpOBaHHE HABBIKOB JKCIEPUMEHTAIBHON U  HUCCIEAOBATEILCKOM
JeATEeNIbHOCTH, YCIICITHOE y4acTHsl B MyOJIUYHOM TPEACTaBICHUU PE3yJbTaTOB
TaKOU JeATeNIbHOCTH;

® BO3MOXXHOCTh YYacCTHUsl B XUMHUUYECKHX OJMMIMAJAX pPa3JIMUYHBIX YPOBHEU B
COOTBETCTBUM C JKEJIIAEMBIMHU pe3yJbTaTaMM W MPABWIBHOM OLEHKOU
COOCTBEHHBIX BO3MOKHOCTCH;

e (QopmupoBanue ymeHuid  OGe3omacHOro  oOpamieHUss C  BEUIECTBaMH,
UCIIOJIb3YEMbIMU B OBITY M MPOU3BOJCTBEHHOM cdepe;

¢ YMCHHC 00BICHATH OOBEKTHI U IMpOHICCChI Opr)KaIOIIICﬁ CpCabl, UCIIOJIBb3YA OJIA
9TOI'0O XUMHNUYCCKHUEC 3HAHU,

¢ JIOHMMAaHHUC NCHHOCTH XHMMHYCCKOI'O A3bIKd, KaK COCTaBHOM YacTH pequoﬁ
KYJbTYPBI COBPCMCHHOI'O CIICHUAIINCTA BBICOKOM KBaJII/I(bI/IKaHI/II/I.

PabGouas mporpamma mocTpoeHa 1o JuHeWHoW cxeme. B 10 kiacce mzmaraercs
Marepuajg OpraHumdeckoil xummu, a B 11 kjmacce — oOmiell W HEOpraHUYECKOM
XxuMuH. JlaHHBIH  BapuaHT TPOrpaMMbl  OOECHEYeH  y4eOHMKaAMU  JUIs
0011e006pa3oBaTeIbHBIX IITKOJT:

1) C. A. IlyzakoB, H. B. Mamnuuna, B. A. IlomkoB : Xwummsa. 10 ximacc.
YrnyOonéuueiii  ypoBeHb. YdeOHOEe MmocoOue It 001eo0pa3oBaTeIbHBIX
opranmzanuii. — M. : [IpocBemenue, 2021.

2) C. A. IlyzakoB, H. B. Mamnuna, B. A. IlonmkoB : Xwmmumsa. 11 kiacc.
YrnyOonéuueiii  ypoBeHb. Y4eOHOE MmocoOue I 00meo0pa3oBaTeIbHBIX
opranm3anuii. — M. : [IpocBemenue, 2021.

PaGouas mporpamma paccuntana Ha 350 yueOHBIX yacoB (5 9acoB B HEJIEIIIO).

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbPHOU ITPOI'PAMMBbI



Ils1anupyemble peAMeTHbIE Pe3yJIbTaThl

BrinycKHHMK Ha yriiy0JIéHHOM YPOBHE HAYYUTCH:

pacKkpblBaTh Ha TMpUMEpax pojb XUMHUU B (DOPMHUPOBAHUU COBPEMEHHOMU
HAy4YHOW KApTUHBI MHUpPAa U B MPAKTUYECKOW JCATEILHOCTH UEJIOBEKa,
B3aUMOCBS3b MEXKIy XUMHUEHN U IPYTUMHU €CTECTBEHHBIMU HayKaMU;
WUTIOCTPUPOBATh HAa MPUMEpPax CTAHOBIEHUE U HBOJIIOLUUIO OPraHUYECKOU
XUMUU KaK HayKH Ha pa3IMYHbIX UICTOPUUECKUX dTanax €€ pa3BUTHUS,
yCTaHABJIMBAaTh TMPUYUHHO-CICACTBEHHBIC CBSI3U MEXKAY CTPOCHHEM aTOMOB
XUMHUYECKUX JIEMEHTOB M MEPUOIUUYESCKUM M3MEHEHHEM CBONCTB XUMUUYECKUX
AJIEMEHTOB U HMX COCIUHEHUH B COOTBETCTBUHU C IMOJOXKEHUEM XUMHYECKUX
3JIEMEHTOB B MEPUOIUUECKON CUCTEME;

aHAJIM3UPOBAThH COCTAB, CTPOCHHE M CBOMCTBA BEIIECTB, MIPUMEHSSI TOJIOKEHUS
OCHOBHBIX XMMHUYECKHX TEOPUM: XUMUUECKOTO CTPOEHUS OpPraHUYECKUX
coenuHenui A. M. byrnepoBa, cTpoeHus aToma, XHUMHUYECKOW CBS3H,
ANEKTPOJIUTHYECKON JHCCOIMAIIMM KHUCJIOT U OCHOBAHUM; YyCTaHABIWBATh
MPUYHMHHO-CIICICTBEHHBIE CBSI3M MEXK]Iy CBOMCTBAMHM BEIIECTBA M €r0 COCTABOM
U CTPOCHHEM;

MPUMEHATh TPaBUIa CUCTEMATHUUECKON MEXIyHapOJHOW HOMEHKJIATYphl Kak
CpelICTBA Pa3IMYCHUS U UACHTU(UKAIIMHN BEIIECTB 110 UX COCTaBY U CTPOCHUIO;
COCTaBIIATh MOJIEKYJISIPHBIE M CTPYKTypHble (OPMYJIbl HEOPTraHUYECKUX WU
OpraHMYeCKUX BEIIECTB KaK HocuTesiaedl MHGOpMalMu O CTPOCHUU BEIECTBA,
€ro CBOMCTBAaX U MPUHAJIEHKHOCTH K ONPEAEIEHHOMY KJIacCy COCTUHEHU;
OOBSICHATh TPHUPOAY U CHOCOOBI  00pa3oBaHUS XUMHYECKOW  CBS3H:
KOBaJICHTHOM (MTOJISIPHOM, HETIOJISIPHO# ), MIOHHOM, METAJTTMYECKOM, BOJOPOTHOM
- C LEJBIO OIPEICIICHUS] XUMUYECKON aKTUBHOCTHU BEILIECTB;

XapaKTepu3oBaTh (PU3MYECKHe CBOMCTBA HEOPTaHMYECKUX W OPraHUYECKHUX
BEIIECTB M YCTaHABIMBATH 3aBUCHUMOCTH (PU3MYECKUX CBOMCTB BEHIECTB OT
TUIIa KPUCTAIUTNYECKOUN PEIIETKHY;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHHWU XUMHYECKHUX CBOWMCTB
IPOCTHIX  BEIIECTB, BOJOPOJHBIX COCIAMHEHUH, BBICIIMX OKCHUIOB U
TUAPOKCUOB;

IPUBOAUTH IMPUMEPHl XUMHUYECKUX PEAKIUH, PACKpPBIBAIOIIUX XapaKTEepPHbIE
XUMHUYECKHE CBOMCTBA HEOPTraHMYECKUX U OPraHMYECKUX BEIIECTB U3YUYEHHBIX
KJIACCOB C IEJIbI0 UX UICHTU(DHUKAIIMN U 00BsICHEHUST 00JIaCTH MPUMEHEHHS,
ONpeNeNiATh MEXaHM3M pEaKIMU B 3aBUCUMOCTH OT YCIOBHIl MPOBEICHUS
peaKIuu ¥ MPOrHO3UPOBATHh BO3MOKHOCTh MPOTEKAHUS XMMUYECKUX PEaKINil
Ha OCHOBE THUIIA XUMUYECKOU CBSI3U U aKTUBHOCTH PEAreHTOB;

yCTaHABIIMBATh 3aBUCHUMOCTh PEAKIIMOHHOW CHOCOOHOCTH OpPraHMYECKUX



COCIMHECHUN OT XapakTepa B3aWMMHOTO BIUSHUS aTOMOB B MOJIEKYJIaX C IEIbIO
MIPOTHO3UPOBAHUS TIPOTYKTOB PEAKITUH;

YCTaHABIMBATh 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIUM W CMEIICHUS
XAMHYECKOTO PABHOBECHS OT PaA3IUYHBIX (PAKTOPOB C IICNIBIO OMpEaSICHUS
ONTUMAJIBHBIX YCIIOBHH MPOTEKAHUS XUMHUYECKUX MTPOIIECCOB;

YCTaHABJIMBATh TEHETUYECKYIO CBSI3b MEXAY KJIacCaMH HEOPTaHWYCCKUX U
OpPraHUYECKUX BEIICCTB JUII OOOCHOBAHHS MPHHIIMITHAIBHOW BO3MOKHOCTH
TIOJTYYCHHUS] HEOPTAaHUYECKUX U OPTraHUYECKUX COCTUHEHUH 3aJJaHHOTO COCTaBa
U CTPOCHHUS;

noj0upaTh pPEareHThl, YCIOBUS ©  ONPENACISITh TPOIYKTHI  PEAKIUH,
MO3BOJISIIONIUX PeaTnu30BaTh JaO0OpPAaTOpPHBIE M TPOMBIIUICHHBIE CHOCOOBI
TIOJTYYCHUS BAXKHCHIIINX HEOPTAHMYECKUX U OPTaHUYCCKUX BEIICCTB;
ONpeNeNsITh XapaKTep CpeAbl B pe3yiabTaTe THAPOJIM3a HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB M TNPHBOJUTH NPHUMEPbl THAPOJIM3a BEIISCTB B
TIOBCCTHCBHOM KW3HU YEJIOBEKa, OMOJOTMYCCKUX OOMEHHBIX MpoIeccax H
IPOMBIIIICHHOCTH;

IIPUBOJIUTH IPUMEPBI OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMiA B MPUPOJIC,
IIPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACATCIbHOCTH OPTaHU3MOB;
00OCHOBBIBaTh  MPAKTUYECKOE  HCIOJb30BAaHWE  HEOPTaHMYECKHX |
OpraHNYECKUX BEIIECTB U UX PEAKIIMI B MPOMBIIIJIEHHOCTH U OBITY;

BBITIOJHATh XUMHUYECKUN HKCIIEPUMEHT IO PACMO3HABAHHMIO M TOJYyYEHHUIO
HEOPraHMYECKUX W OPraHMYeCKHX BEHIECTB, OTHOCSIIMXCA K Pa3IUYHBIM
KJlaccaM COEIMHEHMI, B COOTBETCTBHH C MpaBUJIaMU U puéMamMu 0e30macHon
paboTHI ¢ XUMUYECKHMU BEIIECTBAMHU U JJa00PaTOPHBIM 000PYI0BAHUEM;
IPOBOAUTH PACUYEThl HA OCHOBE XMMHUUYECKHX (OPMYT U ypaBHEHHM peaKlUid:
HAXO0XJACHUE MOJCKYJISAPHON (OPMYIBI OPraHUYECKOro BEIIeCTBA IO €ro
IUIOTHOCTH W MAacCCOBBIM JIOJIIM 3JIEMEHTOB, BXOMSIIHUX B €r0 COCTaB, WU TIO
NPOJYKTaM CropaHusi; pacdy€Tbl MacCOBOM JOJMM (Macchl) XUMHUYECKOTO
COCIMHEHUS B CMeCH; pacu€Thl Macchl (00BEMa, KOIMYECTBAa BEIIECTBA)
MIPOJYKTOB PEAKIIUH, €CITH OJTHO U3 BEIECTB JAaHO B M30BITKE (MMEET MPUMECH);
pacdy€Thl MAaccoBOW WM OOBEMHOW JOJMM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKA BO3MOXKHOTO; Pacu€Thl TETUIOBOTO 3 (deKTa peakiuu; pacuéThl
O0OBEMHBIX OTHOMICHWH Ta30B MPU XUMUUYECKHX PEAKIMSAX; Pacd€Thl MacChl
(00bEMa, KOMMYECTBA BEIECTBA) MPOJYKTA PEAKIMH, €CITU OJHO W3 BEIIECTB
JaHO B BHJE pPacTBOpa C OIPEACIEHHOM MAacCOBOW JOJIEW pPacTBOPEHHOTO
BEIIIECTBA,;

UCIIOJIb30BaTh METOJbI HAYYHOT'O TMO3HAHMS: aHAIIN3, CHHTE3, MOJCIMPOBAHUE
XAMHUYECKUX TPOIECCOB U SBICHUN — TIPH PEIIeHUN y4eOHO-



HCCIIEIOBATEIbCKUX 3a/lad IO H3YYECHHIO CBOMCTB, CHOCOOOB MONYYCHHS U
pacro3HaBaHUs OPTaHUYECKUX BEIIECTB;

e BIAJCTh MpaBWIAMH O€30MacHOTO OOpamieHusT ¢ €IKUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMHU OBITOBON XUMUU;

® OCYIIECTBIATH  IMOUCK  XHMHUYECKOW  HMH(pOpMAlMd IO  HA3BaHUAM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (POpMYyIJIaM BEIIECTB;

® KDUTHUYECKH OIICHWBATh M HMHTEPIPETUPOBATh XHMHYECKYIO HH(OPMAIIHIO,
COZIEpIKaIIylocs B COOOIICHHUSX CPEACTB MAaccoBOM HHpOpMamuu, pecypcax
WNuTepHeTa, HAyYHO-TIOMYJISPHBIX CTAaThIX C TOYKH 3PEHUS ECTCCTBEHHO-
HAyYHOH KOPPEKTHOCTH B TEISAX BBISIBICHHUS OIMMOOYHBIX CYXKICHUH U
dbopMupoBaHUs COOCTBEHHON TTO3UITUH;

® VYCTaHABJIMBATh B3aUMOCBSI3M MEXIy GakTaMH €W TEOPHEH, NPUIMHOW U
CIEICTBHEM TIPM aHaJIW3e MPOOJIEMHBIX CHUTyalliidi ©  OOOCHOBAaHHH
NPUHUMACMBIX PEIICHUH Ha OCHOBE XMMHYCCKUX 3HAHUM;

® IMPCACTABIATH TYTH pPEHICHUS TJIOOATBHBIX TPOOJIEM, CTOSIIHX TEpe]
YeJIOBEYCCTBOM, M ICPCIECKTUBHBIC HAIMPABICHUS PA3BUTHS XUMHUYCCKUX
TEXHOJIOTHH, B TOM YHCJIC TEXHOJIOTHMH COBPEMEHHBIX MAaTEPHAIIOB C Pa3IMYHOM
(GYHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX MCTOYHUKOB CHIPbS, MEPEpPabOTKU |
YTUIIU3AIUHU TIPOMBITINIEHHBIX ¥ OBITOBBIX OTXO/IOB.

BoinycKkHHUK HA YIIy0JEHHOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYHUTHCH:

e (dopMymupoBaTh  I€Jdb  HWCCIEJAOBAaHWS, BBJIBHTaTh W  IPOBEPSTH
AKCIIEPUMEHTAIBHO THUIIOTE3bI 0 XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE
UX COCTaBa U CTPOCHHS, UX CIIOCOOHOCTH BCTYIATh B XUMHYECKHE PEAKITHH,

0 XapaKkTepe U MPOAYKTaX Pa3IUIHBIX XHMHUECKUX PEaKIni;

® CaMOCTOSITENILHO TUTAHUPOBATh M MPOBOAMWTH XUMUYCCKUE IKCIIEPHUMEHTHI C
cobJrroieHuEM TTpaBriI 0e30macHO pabOThI ¢ BEIIECTBAMH U J1a0OPATOPHBIM
000opy10BaHUEM;

® UHTEPIPETUPOBATH JAHHBIC O COCTABE W CTPOCHHUHU BEIICCTB, MOJYICHHBIC C
MIOMOIITBI0 COBPEMEHHBIX (DU3UKO-XUMHUECKUX METO/IOB;

® XapaKTepHU30BaTh poJib a30TOCOJIEPIKAIIUX reTePOIMKINIECKUX
COCIMHECHUA W HYKJICHMHOBBIX KHCJIOT KaK BaKHEUIIUX OHOJOTHYECKU
AKTUBHBIX BEIICCTB;

® [IPOTHO3UPOBATh BO3MOKHOCTb MPOTEKAHUS OKHUCJIUTEIbHO-
BOCCTAHOBHUTENBHBIX ~ PEAKIMH, JeKAUX B OCHOBE NPHUPOAHBIX U
IPOM3BOJICTBEHHBIX IMPOIIECCOB.

I[lnanupyemble  MeTanpeaMeTHble  Pe3yJabTaThl

PeI‘yJIHTI/IBHbIe YHHUBEPCAJIBbHBIC yqeﬁmﬂe I[eﬁCTBPIﬂ



Oo0yyarwmmiicst CMOKeT

1) caMOCTOSITENTPHO ~ ONpEeNeNsiTh IENW ©  COCTaBIATh IUIAHBL, OCO3HABas
MIPUOPUTETHBIC U BTOPOCTEIICHHBIE 33/1a4H;

2) CaMOCTOSITEIIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH YUCOHYIO
U BHEYYEOHYIO JICSATEIBHOCTD C YUETOM IMPEIBAPUTEIBHOTO TNIAHUPOBAHUS;

3) MCHOIB30BATh Pa3IMYHBIC PECYPCHI TSI JOCTIKEHHUS LIEJICH;

4) BBIOMPATH YCIICIIHBIC CTPATETUU B TPYIHBIX CUTYaI[HSIX.

Ilo3HaBaTe/ibHbIC YUCOHO-JIOTHYECKHUE
YHHBepcaJibHbIe YueOHbIe J1eiicTBUs

Oobyyarwmmiicst cMOKeT

1) knaccuuIMpPoBaTh 00BEKTHI B COOTBETCTBUH C BEIOPAHHBIMHU MPU3HAKAMU,

2) cpaBHHBaTh OOBEKTHI,

3) cucremMaTH3UPOBATh M 00001IATH HH(DOPMALIHIO;

4) ompenessTh IpoOJIeMy U CIIOCOOBI €€ peIleHus;

5) BrmazeTh HaBbIKAMH aHAJIK3a;

6) BiIajeTh HaBbIKAMU IO3HABATEIbHOM, yUeOHO-UCCIIEIOBATEILCKON U MPOCKTHOM
NEeSATeIIbHOCTH;

7) caMOCTOSITEIIBHO OCYIIECTBIISITh IIOMCK METO/IOB PEIICHHS MPAKTHUYECKUX 3a/1a4,
NPUMEHATH PA3JIMYHbIE METOAbI IO3HAHUS ISl U3YUEHUS OKPYKAIOLIEr0 MUPA.

ITo3HaBaTe/IbHbIEC Y4€0HO-UH(OPMALIOHHbIE
YHHBepcaJbHbIe Y4eOHbIe 1eliCTBUS

Oobyuarwmmiicsi cMOMkKeT

1) uckath HEOOXOJUMbIC HCTOYHUKH UHPOPMAIINH;

2) CaMOCTOSATEIbBHO W OTBETCTBEHHO  OCYIICCTBIATH  HMHGOPMAIIHOHHYIO
NEeATEeNIbHOCTh, B TOM YHCIIE, OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX
uHopManuu;

3) KPUTUYECCKH OIICHUBATh M MHTEPIPETUPOBATh MH(GOPMAIIHMIO, MOJYyYaeMyIO U3
Pa3JIMYHBIX UCTOYHUKOB;

4) oBnameTh CPOPMUPOBAHHBIMU HABBIKAMU PA0OTHI C Pa3IMIHBIMU TEKCTAMU;

5) HMCIoNIb30BaTh pAa3IMYHBIC BUJIBI MOJCIUPOBAHUS, CO3JMaHUS COOCTBEHHOMU
UHGOpPMAIIHH.

KoMMyHHKaTHBHBIC YHUBeEpPCaJIbHbIe Y4eOHbIe AeiiCTBUS

Oobyyarmuiicsi CMOKeT

1) BBICTYHATH NIEPE]T Ay TUTOPHEH;

2) BEeCTH JUCKYCCHIO, TNAJIOT, HAXOINUTh MPUEMIIEMOE PEIICHUE MTPH HATNIHH
Pa3HBIX TOUYEK 3PEHUS;

3) MPOIYyKTHBHO OOMIATHCS W B3aUMOJICHCTBOBATH C MAapTHEPAMH 10 COBMECTHOM
NEeATEeNbHOCTH;

4) yYUTHIBATH TO3MIIMK JIPYroro (COBMECTHOE IeJIeIOIaraHiue M TUIAHUPOBAHUE



001X crnoco0oB paboOThl HA OCHOBE IPOrHO3UPOBAHMSI, KOHTPOJIb U KOPPEKLUS
X0/1a ¥ pe3yIbTaTOB COBMECTHOM J1€ATEIbHOCTH);
5) addexTuBHO pazpemaTh KOHPIUKTHL

CHCTEMA OIIEHKH PE3YJBTATOB OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN ITIPOI'PAMMBbBI

JIJist OLIeHKU pe3yIbTaTOB OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMBl
UCIIONB3YIOTCS TAKWE BHJBI KOHTPOJS KAaK IPEIBAPUTEIBbHBIA, TEKYLIUH,
TEMaTUYECKUN, MTOTOBBIK KOHTPOJIb, (OPMBI KOHTPOJS: YCTHBIA  OTBET
o0yuJarolerocsi, caMocTosITeabHass paboTa, KOHTpPOJIbHAs padoTa, MpakTHYECKast
paboTa, TECTUpOBAHMUE.

e VYCTHBIM OTBET 06yqafomeroc51 NpeaHasHa4dCH [JII TIPOBCPKU  YMCHUA
MMPUMCHATH ITOJTYUYCHHBIC 3HAHUS JJIA O0OBSICHEHHS paSHOO6p33HBIX XUMHUYCCKHUX
SIBICHUHA M CBOMCTB BCHICCTB, OICHKH POJIM XMMHU B PA3BBUTHUHU COBPCMCHHBIX
TEXHOJIOTUMN U IMOJIYYCHHUH HOBBIX MAaTCPUAJIOB.

e (CamocrosTeabpHas pa60Ta HUCIIOJIB3YCTCA C MLCJIbIO OIIPCACIICHUA YPOBHA
OBJIAZICHUA U IPUMCHCHUA aJITOPUTMOB PCIICHUA paC‘{éTHBIX 3ajaad.

e KoHnTtponbHas paboTa UCHoJyib3yeTcst Ipu (HPOHTATLHOM TEKYIIEM U UTOTOBOM
KOHTpOJIE C LETbI0 MPOBEPKU 3HAHUN, YMEHUH HIKOJIBHUKOB IO JOCTATOYHO
KPYIHON ¥ TIOJTHOCTHIO U3YYEHHOM TeMe MPOrpaMMBlI.

e [Jlpaktnueckas  pabora, sabopaTopHas paboTa  HCHOJB3YIOTCS  JJIA
dbopMupoBaHUs MPAKTUISCKUX YMECHHH IO MPOBEACHUIO M OMHCAHUIO OIBITOB,
HAOIIOJICHUN, UCCIIEIOBAHHUM C 1IEIBIO 3aKPETUICHUS TECOPETHIECKUX 3HAHUH.

e TecTupoBaHHE HUCIOJB3YETCS C IIEJbI0 KOHTPOJIA PE3YJIbTaTOB OOYYECHHS W
MOJKET OXBaThIBATh OOJBIION KPYT BOIPOCOB.

e VY4eOHBIN MPOEKT MCIIOIB3YETCS C 1EIbI0 (POPMUPOBAHUS HABBHIKOB MPOECKTHOM
NEATENIbHOCTH, CaMOCTOSITEIbHOTO MPUMEHEHUS NPUOOPETEHHBIX 3HAHUU U
CII0COOOB JICWCTBUIA TIPU PEIICHUHU PA3IMYHbBIX 3a/1a4.

JIns npoMeXyTOYHOM aTTeCTalMM MCIIOJB3YIOTCS 3aJaHus, HAlECJICHHBbIE Ha
MIPOBEPKY TPEX YPOBHEN YCBOCHMUSI.

1 ypoBeHb BOCHPOU3BENECHUS (BOMPOCHI  PENPOAYKTUBHOTO  XapaKTepa).
OOyuaronuiics MOXET BOCIPOU3BECTU (MOBTOPUTH) HH(OpPMAIMIO, OIEpalni,
JEUCTBHS, PEIIUTh TUIIOBBIE 3aJa4H, PACCMOTPEHHBIE TPU OOyUECHUH.



2 YpOBEHb YMEHHMI U HaBBIKOB (BOIPOCHI HA YCTAHOBJIEHHUE MOCIEAOBATENILHOCTH,
cooTBeTcTBHsI). Ha 3TOM ypoBHE yCBOEHHs OOYyYarOIUMHCA YMEET BBINOJHATH
JeNCTBUS, 0011asg METOAMKA U MOCIEI0BATENBHOCTD (AITOPUTM) KOTOPBIX U3YUEHBI
Ha 3aHATUAX, HO COJIEPKAHNE U YCIIOBUS UX BBIITOJIHEHUS HOBBIE.

3 ypoBeHb NMpPUMEHEHUS 3HAHWA B HECTaHJAPTHOW CHUTyallld, MPOTHO3MPOBAHUS,
TBOpUecTBa (IPOOJIEMHbBIE, UCCIIEA0BATENBCKHE 3a4a4H).

KommnonenTs! npoekTHoi | Kputepun orieHruBaHus Onenka B
NEATEIILHOCTH Oayutax
ConepxarteabHbIN 3HAYMMOCTh BBIIBUHYTOM 0-2

poOJieMbl U €€ aJIeKBaTHOCTh
U3y4aeMOU TEMATHKE

[IpaBunbHOCTH BEIOOpA 0-2
UCTIOJIh3yEMBIX METO/IOB
MCCIIeIOBaHUSA

['myOuna packpbITus MPOOIEMBI, 0-2
UCIIOJIb30BaHUE 3HAHUM U3 IPYTUX
oOnacrei

Jloka3aTenbHOCTh TPUHUMAEMBbIX 0-2
pelIeHn

Hannuune aprymeHTHpOBaHHBIX 0-2
BBIBOJIOB U 3aKJIIOYEHUH

JeATeIbHOCTHBIM CreneHp MHAMBUAYAIBHOTO 0-2
y4acTUs KaKJI0TO UCTIOTHUTENS B
XOJI€ BBIMOJHEHUS TPOCKTA

XapakTep B3aUMOJICUCTBUS 0-2
YYaCTHUKOB MPOEKTA

Pe3yJbTaTUBHBIN ®dopMa npeabsABICHUS IPOEKTa U 0-2
Ka4yecTBO €ro opopMIIeHUS
[Ipe3eHTarus mpoexTa 0-2
ConepxaTenbHOCTh U 0-2

apryMeHTUPOBAHHOCTh OTBETOB HA
BOIPOCHI OMITOHEHTOB

['pamMOTHOE M3TOKEHUE CaMOT0 0-2
X0/J1a UCCIICIOBAHMS 1

VHTEPIIPETAls €r0 PE3yIbTaTOB.




Hosusna npeacrasisemMoro 0-2
IPOEKTa

MaxkcuManbHbIN 0T 24

COILEPKAHUE YYEBHOI'O ITPE/IMETA

10 kaacc

Tema 1. OcHOBHBIE TeOpeTHYECKHUE MOJO0KEHUSI OPraHUYEeCKOl XUMHHU

IIpeamer opranmveckoii xumum. MHorooOpasue opraHMYECKUX
coenuHeHuid. OpraHuyeckne  BEUIECTBA.  YTJIEPOJAHBIA  CKEJIET  MOJEKYI
OPraHMYEeCKUX BEIECTB. YTIEPOA-yIriepoHbie CBsI3U. COeNMHEHHS HACBIIICHHBIE
U HeHacblllleHHbIe. KpaTHble CBA3U. AUMKINYECKUE M LMUKINYECKUE COCTUHECHUS.
Monekynbl C pPa3BETBIEHHBIM M HEPA3BETBIEHHBIM YIJIEPOJIHBIM CKEJIETOM.
OyHKIMOHANIbHBIE TPyNnbl. MoOHOGYHKIHOHATIBHBIE, MOJU(YHKIIMOHAIBHBIE U
reTepodyHKIMOHAIbHBIE  COCNMHEHMs. Teopus  CTPOEHUSI  OpPraHHMYECKUX
coenqunenuii A. M. bytieposa. M3oMepsl.

XuMH4YecKkne CBAI3M B MOJEKYJAX OpPraHMYeCKHX COeJHHEHHIl.
['ubpuauzanus opoburaneir. o6-Csizb, 7n-CBs3b. llepBUYHBINA, BTOPUYHBIMH,
TPETUYHBIA U YETBEPTUYHBIN aTOM yriaepoja. JyinHa cBs3u.

OO0mue npeacraBiieHUs 0 PEAKIMOHHON CIIOCOOHOCTH OPraHMYeCKHUX
coennHenunid. [loHsATHE 0 MeXaHW3MeE peaKkuuu. DJIeMEHTapHbli akT. [IpocThie n
cinoxHble peakuuu. [lepexogHoe COCTOSTHHE. I'emonuTnueckuii u
TeTePOIMTUUECKU CIOcOObl  pa3pbiBa cBsizu. Pamukanel. Hykmeodunst u
anexktpoduisl. CyOcTpaTsl. PeareHTsl. DIEeKTPOHOJOHOPHBIE U
AJIEKTPOHOAKIICTITOPHBIE 3aMecTuTenn. WHAYKTUBHBIN 3ddext. Me3oMepHbIit
sddext. Conpspk€rnas cuctema. Kiaccudukarus peakuuii B OpraHUYECKOM
XUMUU: 110 Pe3yJbTaTy (peakiuu 3aMelieHus, IPUCOECIUHEHUS, OTIICTICHHS); IO
W3MEHEHUIO XUMHYECKOW TPUPOABl OPTraHUYECKOTO BEUIECTBA B XOJ€ PEAKIIUH
(runpupoBaHue, JETUAPUPOBAHNE, TUAPATALIMS, IeTUApaTalUs, TaIOT€HUPOBaHUE,
JI€TajJOr€HUPOBAHUE, TUPOTAIOTCHUPOBAHHUE, JIETUIPOTaJIOT€HUPOBAHHUE,
ruaponns). Peakius snekrpoduiabHOro 3amenienus. Peakust HykieoGuIbHOTO
3amenieHus. Peakuuu paiukaibHOTO NpUCOEeIUHEHUS. Peakinu 31eKTpodUuIbHOrOo
npucoeAnHeHus. Peakunu Hyki1€eoQuIbHOTO MPUCOETUHEHHUS.




Hemoncmpayuu. KoOINEeKIMM OPraHUYECKUX BEIIECTB M MAaTEpUAJIOB H
U3Aenui U3 HUX. Mozenu MoJIeKysl OpPraHuYeCKUX COCIMHEHU .

Ilpakmuueckue padomwt. 1. KoHCTpynpOBaHUE MIAPOCTEPIKHEBBIX MOJEIEH
MOJIEKYJl OpPraHMYecKHX coequHeHui. 2. OmpeneneHue BOAOpOJa, YIiepoaa M
XJIOpA B OPTaHUYECKUX COCTUHECHUSIX.

Tema 2. YriieBopopoasbl

Auakanbl. O0mas ¢hopmyiia ¥ TOMOJOTHUECKUN psii alKkaHOB. KauecTBEeHHBIM
U KOJMYECTBEHHBIM COCTaB MOJIEKYJ AJIKAaHOB. MeXIyHapoJIHasT HOMEHKIATypa
OpraHu4ecKux coeauHeHui. M3omepus U HOMeEHKIAaTypa ankaHoB. Dusznueckue
CBOWCTBAa QJIKAaHOB. XHMMHUYECKHE CBOMCTBAa AJIKAHOB. XHWMHUYECKUE PEAKIHHU C
y4acTHEM aJIKaHOB, NPOTEKAIOIIHE MO MEXAHU3MY paJUKaIbHOTO 3aMEILICHHUS:
rajoreHupoBaHue, HUTpoBaHue (peakius KonoBaaosa), 1eruapupoBaHue.
N3omepuzanms ankaHoB. KpekuHr. Karanutuueckoe OKHCIEHHWE W TOPEHHUE
ankaHoB. KonBepcusa wetana. Cunte3-ra3. YacTUYHOE OKHUCJIEHUE METaHa.
[lonyyenue ankaHoB: peakuusi Bropua, nexkapOOKCUIUPOBAHHE COJIEH YKCYCHOU
kuciotel, peakius Konbbe. Ilpumenenue ankaHoB. MexayHapOIHBIE KOIbI
[MUILIEBBIX 1O00ABOK.

AJkensbl. O0mas popmyia, roMOJOTUYECKUMA Pl 1 HOMEHKJIATypa ajJKeHOB.
sp>-rubpuausanys ~ opOWTaleli  aTOMOB  yIriepoja. CtpyktypHas u
OPOCTPAHCTBEHHAss M30MeEpUsl alKEeHOB. @du3nuecKkue CBOWCTBA  aJKEHOB.
XHWMHUYECKHE CBOWMCTBA AQJKEHOB: pEaKUWH, MPOTEKAIOIIME MO MEXaHU3MY
ANEKTPOMUIBHOTO TMPUCOECIUHEHUS (TUIPOrajoreHUpPOBaHKE, TajJOoTreHUPOBAaHUE,
rUApaTanus, THAPUpoOBaHue, neruapuposanue). [Ipasuino MapkoBHUKOBA.
KapOokatnon. KauecTBeHHass peakiids Ha JBOWHYIO CBs3b (peakius Barnepa).
[Tonumepuzamnus ankeHoB. MoHOMEp, MOJUMEpP, AIEMEHTAPHOE 3BEHO, CTEICHb
nonuMmepuzaunn. OkuciieHHe ankeHoB. Bakep-mpounecc. IIpomblluieHHBIE H
nabopaTopHbie crocoObl ToiydeHus: ankeHoB. [IpaBwio 3aiinieBa. I[lpumenenue
AJIKEHOB.

Aakaauensl. O6mias popmyna ankaaneHoB. M3omupoBaHHbIe, COMPSHKEHHBIS
U KyMYJUpOBaHHbIE JaueHbl. Jlenmokamu3auust cBsa3u. Dusnueckue CBOKCTBA
alKaaueHoB. XUMHUUYECKHE CBOWCTBA aJKaJUEHOB: PEAKIUUA MPUCOCIUHEHHUS
(ruopupoBaHUe, TAJOTEHUPOBAHWE) W TOJMMEpHU3alUU. Pe30HaHCHBIM THOpU.
HarypanbHpiii © cuHTeTMYeCKME Kayuyyku. Bynkanuzauus. llonmydenue wu
npuMeHeHue ankaaueHoB. Peakuus Jlebenena.

Aakunbl. O6mas ¢popMyna U TOMOJIOTHUECKUH psifl ankuHOB. M3omepus u
HOMEHKJIaTypa aJKMHOB. Sp-TMOpuaM3anus opOuTajgeldl aTroMoB yriepoja.
@U3UYECKUE CBOWCTBA AJKWHOB. XHWMHUYECKHE CBOMCTBA aJKWHOB: pPEaKIUH
ANMEKTPOMUIBHOTO TPUCOCIUHECHUS (TaJOTEHUPOBAHHUE, THUIPOTATIOTeHUPOBAHMUE,
ruapaTtanus, ruapupoBanue). [IpaBuno DnapTexoBa. AneTuieHuabl. Jlumepusanus



U TpuMepuzalus aretuwieHa. OKHUCIEHUE aJKWHOB MEpPMaHTaHATOM Kayus B
pa3nuuHbIX yciaoBuax. [lonyueHne u npuMeHEeHHUE aIKUHOB.

Huxnoankanbl. O0mas (Gopmyna ¥ rOMOJOTHYECKUH PANl LUKIOATKAHOB.
N3oMepust 1 HOMEHKJIaTypa UUMKIOAIKaHOB. PU3NYECKHE CBOMCTBA LIMKJIOAIKAHOB.
XUMHUYECKHE CBOMCTBA IMKJIOAIKAHOB: PEAKIMU TMPUCOSTUHEHHUS K MaJlbIM
[UKJIaM, PEaKIMU 3aMEIICHUS HOPMAaJbHBIX IIUKIIOB, PEaKIUU TUIAPUPOBAHUS U
nerunpupoBanus. llomydeHrne IUMKIOANKaHOB W3 JUrajoreHajkaHoB. Meauko-
OMOJOrNYeCcKOe 3HAYEHUE IIUKI0ATIKAHOB.

Apenbl. Kputepun apomMaTH4HOCTH. ApomaTuyeckuil cekcteT. IIpaBuio
Xrokkens. O6mas ¢hopmyna U ToMosIoruueckuil psia apeHon. Opro-, napa-, MeTa-
kcunonbl.  dusmueckue CcBOHCTBa O€H30/1a M €ro romoJioroB. Peakuuu
AeKTpodUIBLHOTO  3ameleHus OeH3ona  (raJoreHHpoBaHHE, HHUTPOBAHUE,
ankuwirpoBanue). m-Komruieke, o-koMmruiekc. Peaknuu npucoenrHEeHHs] apeHOB.
XUMHUYECKHUE CBOWCTBA TOMOJIOrOB OeH30j7a. OpHEHTaHThI MEPBOTO U BTOPOTO
pona. KoHJleHCHpOBaHHBIC M HEKOHJICHCUPOBAHHBIE apOMATUUYECKUE COSTUHEHUS.
[TonyueHnne u npUMEeHEHNE apPEHOB.

IIpupoanbie wucTouHMKH yriaeBoaopoaoB. I[Ipupoansiii ra3z. Hedrs.
[lepepaboTtka HedTH. [leToHANMOHHAs CTOMKOCTh OeH3uHA. OKTaHOBOE YHCIO.
Pudopmunr. [Ipumenenue nedrenpoaykroB. Bunibl TBEpI0TO TOMIIMBA.

I'anorenzameméHubie YIJIEBOJOPOABI. Ob6mas XapaKTEPUCTHUKA.
®usnueckue CBONCTBA. XHUMHUYECKHME CBOICTBA TaJIOT€HAIKAHOB (peakUuU
3aMEUIEHUs W OTWIEIUIEHUsA). XUMHUYECKUE CBOMCTBA TrajOT€HAIKEHOB (peakiuu
OPUCOECIVHEHUS, 3aMEUIEHUs, MOoJIUMepu3anuu). B3anMHOe BIMSHHE aTOMOB B
MOJIEKYJIaX TajJOr€H3aMEeIIEHHBIX YIIeBOAOPOoAOoB. [IpoayKTel mnoluMepHU3aluu
rajioreH3aMelEHHbIX  YIJIE€BOAOPOJOB:  MOJUBUHWIXJIOPUI,  XJIOPOIPEHOBBIN
Kay4yK, TOJIUTETPAPTOPITUIICH.

Jlemoncmpayuu. ArperaTHOE COCTOSIHHE alIKaHOB B 3aBUCHMOCTH OT MOJISIPHOU
maccel (OyrtaH, rekcan, mnapaduH). HecmemmBaeMocTh rekcaHa ¢ BOJIOH,
CpaBHEHHE IUIOTHOCTHU TeKCaHa M BoJbl. PacTBopeHune napaduHa B TeKCaHe.
PactBopumocTh B rekcaHe OpoMa W TiepMaHraHata kanws. bpomupoBanue
ankaHoB. PanukansHOE OpOMHpOBAaHKE TOTYOIA.

Jlabopamopnuvie onvimwl. 1. IlocTpoeHWe Mojeneii MOJICKYJ alIkaHOB. 2.
[Toctpoenue wmogeneit Monekyn ankeHoB. 3. CpaBHEHHE CHOCOOHOCTH K
OKHCJICHUIO aJIKAHOB U ajkeHOB. 4. CpaBHEHHE CIOCOOHOCTH K OpOMHUPOBAHUIO
P OOBIYHBIX YCIOBUSIX AJIKAHOB M AIKEHOB. 5. J[elicTBHe mepMaHraHaTa Kalus
Ha OSH30J1 ¥ TOJTYOIL.

Ilpakmuueckasn paboma 3. [TonydeHnue STHIICHA U ONIBITHI C HAM.

Tema 3. Kncnoponconepmamne OPraHnvdcCKHUEC COCAHNHCHUA



Cmuprel. CoctaB cnuproB. Knaccudukanuss 1 HOMEHKJIaTypa CIHUPTOB.
dusnyecKkue CBOMCTBA CIUPTOB. MEXMOJIEKYIISIPHbIE BOAOPOIHBIE CBI3H U UX
BIUSIHUE Ha (U3NYECKHe CBOWCTBA CHUPTOB. XHMHUYECKHE CBOWCTBA:
B3aUMOJIEMCTBUE CO IIEJIOYHBIMU METAJUIAMH, C TAJIOTEHOBOAOPOAAMU, BHYTPH-
1 MEXKMOJIEKYJISIpHas JIeTuapaTalus, peakius dTepupuKaiuu, OKUCIeHue.

IIpocthie u cio:xkHble 3¢pupbl. HomeHknaTypa MnpocThIX 3PUPOB.
KommnekcooOpazoBaHnre MHOTOaTOMHBIX cUpTOB. KauecTBeHHas peakuusi Ha
MHOT0aTOMHbIE€ CIUPTHI. [loydeHrne u npuMeHEeHUe CIUPTOB.

®enoanl. Krnaccudukanuss u HoMeHkiaTypa QenosoB. Duszmyeckue
cBoiicTBa (eHona. BzaumHoe BIMSHUE aTOMOB B MoJeKyle (eHona.
XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBHE CO IIEJIOYHBIMU METAJLNIAMH M CO
miesiouamM, OpOMHUpOBAaHHME, HUTPOBAHME, OKHUCICHHME, THUJPUPOBAHUE).
OOpa3oBanue KOMIUIGKCHBIX COeAMHEeHHH ¢ xiopuaom skenesa (I) -
KauecTBeHHass peakius Ha ¢GeHonabl. CpaBHEHHE XUMHUUYECKUX CBOWCTB
OJIHOATOMHBIX CcHUpTOoB U (eHona. [lomydyenwe u mnpumeHeHue QEHOIIOB.
bakrepuniunas akTHBHOCTh ()EHOJIOB.

Aabaeruabl U KeToHbl. KapOboHunbHble coenuHeHus. Homenkiarypa u
U30MEpHUsl ANBJIETUA0B M KeTOHOB. Du3nueckue CBONCTBA albJETUAOB H
KETOHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOHUILHOMN TPYIIIBI.
CrpoeHue  MOJEKyn  aidbAErHAOB. XUMHUYECKHME  CBOMCTBA:  PEaKLHH
HYKJI€O(DUIIBHOTO MPUCOEANHEHUS (THApATALUs, TPUCOSTUHEHUE K albJeTHIaM
CIUPTOB, THAPOCYIb(UTA HATPUA, I[MAHOBOAOPOJA), BOCCTAHOBIICHHE
anbAETHIOB M KETOHOB, OKHUCJIEHUE aIbJETUIIOB, MOJUMEpU3auus W
nonukoHaeHcauus. Ilomyaneranu. Aueranu. KauyecTBeHHblE peakuuu Ha
anpaeruapl: ¢ ruapokcugomM meau (I1), ¢ aMMuauHBIM PacTBOPOM OKCHJIA
cepebpa, ¢ pykcuHcepHUcTOW KucIoTOM. [lonmydeHune anbAeruaIoB M KETOHOB.
[IpumMeHeHnEe  aIbAETHIOB W KETOHOB.  AHTHCENTHYECKOE  JCHCTBHE
dbopmanbaeruaa.

KapGonoBbie kuciaorsl. CTpoeHHE MOJEKYT KapOOHOBBIX KHCIOT.
DNEKTpOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE KapOOKCWIBHOW TPYIIIHI.
['omonorudeckue psaasl u odmre GopMysbl KapOOHOBBIX KHCIOT. Du3znyeckue
CBOMCTBAa KAapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWCTBA MpEIeIbHBIX
OJIHOOCHOBHBIX KHCJIOT: PEAKIUUd HYKICOPWIHHOTO 3aMEIICHHs, KUCIOTHBIC
cBoiicTBa. MexaHu3m peakiuu dtepuduranuu. Cuia rajoreH3aMenEHHbIX
KapOOHOBBIX KHCIOT. (OCOOCHHOCTh XHMHYECKHX CBOWCTB MYPaBbUHOUN
KACITOThl. OCOOCHHOCTH XMMHYECKUX CBOWCTB TMPECIbHBIX JIBYXOCHOBHBIX,
HEMpEeETbHbIX  OJHOOCHOBHBIX, apOMATUYECKHX KapOOHOBBIX  KHCIIOT.
[Tomyyenune kapOOHOBBIX KHCIOT. BakHeiimme mnpeacTaBuTeNn KapOOHOBBIX
KHUCJIOT: MypaBbUHAs, YKCYCHasi U OeH3oiHas. Meauko-0uonorunyeckoe



3HAa4YeHHE U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

DYHKUMOHAJIBHbIC MPOM3BOAHbIC KAapOOHOBBIX KHCJIOT. CIl0XKHBIE
s¢upsl. ['anorenanruapuasl. Amunabl. Anruapuasl. Tuosgups. Ilomyuenue
XJIOPAaHTHIPHUIOB. PeakimonHas cnocoOHOCTh (PYHKIIMOHAIBHBIX MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT. KHUCIOTHBI THUApONHM3 CIOXKHBIX 3¢upoB. lemounoi
THIPOJN3 CIOXHBIX J(PUPOB — OMBUICHHE. [IpuMeHeHHe U MEAHKO-
Ouonornueckoe 3HaueHNE MPON3BOAHBIX KAPOOHOBBIX KUCIOT.

Jlemoncmpayuu. Peakuus H30NPONUIOBOrO CIHUPTA C  XJIOPOBOJOPOIOM.
[lapocTepxHEBbIE MOAETH MOJEKYNI albJCTHAOB W KeToHOB. OOpa3zoBaHHe
OuypeTa pu pa3noKeHUH MOUYCBHHEI.

Jlabopamopnvie onvimel. 6. IlocTpoeHuwe Mojeneld MOJEKYJT H30MEPHBIX
cnuptoB. 7. PacTBOpUMOCTh pa3HbIX cnupToB B Boae. 8. OkwucieHue
npoma”oyia-1 u mpomanona-2. 9. Peakinus HyKI€O(pUIBHOTO 3aMelIeHUs
cnupta. 10. Oxucnenue cnupra auxpomaroM kKamus. 11. HMopodopmuas
peaknus. 12. B3aumoaeicTBe MHOTOATOMHBIX CITUPTOB C THJIPOKCUIOM MEIH
(I1). 13. O6HapysxeHHe TIUKOJBHOTO (pparMeHTa B TJIHIICPUHE.

14. PactBopumMOoCTh M KHCIOTHO-OCHOBHBIE  CBOWCTBa  (peHoOnA.
15. BbpomupoBanue ¢enona. 16. Oxucnenue ¢enonoB. 17. KauecTBeHHas
peakiusi Ha (enonbl. 18. Peaknust «cepeOpsiHoro 3epkana». 19. Okucnenue
anmpaerunioB  ruapokcumom  Mmeaw (). 20.  IucmpomopriioHupoBaHHE
dopmanpaernna. 21,  KadecTBeHHass  peakuuMs ~ Ha  albJETHABl  C
dbykcuHcepHUCTON KHcToToW. 22. HMomodopmHas peakius Ha amneroH. 23.
[locTpoenue moneneit MOJNEKYJT M30MEPHBIX KapOOHOBBIX KHCIOT W CIOKHBIX
a¢upoB. 24. CpaBHEHUE PACTBOPUMOCTUA KapOOHOBBIX KHUCIOT W HUX COJEH B
Boge. 25. KucnorHele cBoOWCTBa YKCyCHOW KuCIOTHL. 26. Peaknus
srepudukanuu. 27. O6HapyKEHUE YKCYCHONU KHUCIOTHI (KaUueCTBEHHAS PEaKIIMs
Ha amerar-uoH). 28. CpaBHEHHE CIIOCOOHOCTH K OKHCICHHIO MYPaBbHUHOM,
IIaBEJICBOM M YKCYCHOM KucHoT. 29. KadecTBeHHas peakuus Ha IIaBEJIEBYIO
kucnoty. 30. T'mnponus mumerundopmamuma. 31. I'maponu3 moudeBuHBI. 32.
OcHoBHBIE CBOICTBa MOYeBUHBI. 33. Jle3aMUHUPOBAaHHE MOYECBHUHBI.

34. T'maponu3 aTuanerara.

Ilpakmuueckue pabomel. 4. PenieHue >KCIEPUMEHTAIBHBIX 3ajlad MO TEME
«Criuptel. @eHonbl. Anbaeruabl. Kerons». 5. [lonydyeHne ykCycHOW KHCIOTHI
Y U3y4eHUE €€ CBOMCTB.

Tema 4. A3oTocoaep:xaiye opranHnyecKkne coeJMHeHHS.
I'eTepopyHKIMOHAIBHBIEC COCAUHEHH S
Amunbl. O6mas ¢popmyna amuaoB. Homenknatypa amunoB. [lepBuunsie,
BTOPHUYHBIC, TPETUYHBIE aMUHbI. DU3NUECKUE U XUMUYECKUE CBOMCTBA AMHUHOB.



AnnnrH. OCHOBHBIE CBOWCTBAa aMMHOB. Cuia aMHHOB M HUTPOCOEIWHEHUM.
Hyxkneodunbubie CBOMCTBA AMUHOB. JlezamuHupoBaHue. Peakuus
OpomMupoBaHMsl aHWiIMHA. Peakuus SIEKTPOPUIBHOTO  3aMEIIEHHUsS IO
apoMaTH4ecKoMy Koibly. Peakuus ropeHus amMuHOB. OKHCIICHHE aHWIMHA.
[lonyyenune amunoB. Peakuus 3unuHa. [Ilpumenenre u MeaMKO-OMOJIOTHYECKOE
3HAYEHUE aMUHOB. BUOreHHbIE aMUHBI.

I'eTteponukanuyeckue coennuenus. KapOouukinueckue 51
TETEPOLMKINYECKHE coeauHeHns. Kucnopoacoaepxanue reTrepoukiInyecKue
coeMHEHUsA. A30TCoAepKAIIUE TETEPOUMKIbl. DU3NUEeCKre 1 XUMUYECKHE
CBOICTBa nMupuArHA U nupposia. OO1as XapakTepUCTUKa TeTePOLUKINYECKUX
coeluHeHU ¢ AByMs u Oonee rerepoatroMamu. [lupumuaun. Ilypumn.
[IpuMeHeHNE TETEPOLUKINIECKUX COETUHEHHI.

I'erepodyHkumoHaibHble coeAuMHeHUsA. [IpUHIMIBI HOMEHKIATYpPHI
reTepoyHKIMOHANBHBIX COEAUHEHUN. AMUHOCIUPTHL. [ MIAPOKCUKETOHBI H
TUAPOKCUANBAECTHABL. AMHUHOKHUCIOTHL. [IpOTEMHOr€HHbIE AMUHOKHUCIIOTHI.
®eHonokucaoTel. ['mapokcukucioTsl u okcokucaoThl. Luki Kpebca.
AcUMMETpUYECKUN aToM yraeponaa. Onrudeckas U30Mepusi. JHAHTHOMEPHI.
[Ipoexuu @uiepa. [Ipumenenue reTepo yHKIIMOHATBHBIX COSAMHEHH.
emoncmpayuu. PacTBOPUMOCTH Y OCHOBHBIE  CBOMCTBA  IHMPHIMHA.
KomniekcooOpa3zoBaHue nupuanHa.

Jlabopamopnusie onvimoi. 35. PaCTBOPUMOCTb U KUCIIOTHO-OCHOBHBIE CBOMCTBA
aHwuHa. 36. Okucnenue anwinHa. 37. bpomupoBaHue aHuIuHA.

Tema 5. XuMusi IpUPOIAHBIX COeTUHEHU I

Kupsbl. O6mias xapaktepucTuka XupoB. Jlumuapl. KucimoTHbIM cocTaB
#upoB. [loauHEHaChIIEHHBIE U HACBIIEHHBIE )KUPHbIE KUCIOThL. PU3NUECKUE
CBOMCTBa JKUPOB. PacTUTeNbHbIE W KUBOTHBIC KHUPBL. JIMIOMPOTECHHBI.
XUMHYECKUE CBOMCTBA XUPOB. ['MAposin3 M ombuIeHHE XUPOB. IIpumeHeHne
AKHUPOB.

Dochoaunuabl  KIETOYHbIX MeMOpaH. [loBepxHOCTHO-aKTUBHBIE
BemectBa (ITAB). ['muniepodocdonumnuast (hocharuaunirTaHOIaMUHBL,
bochaTHANIXOTUHBI, dbochaTuancepuHsbl). Chunrodochonmunumapl.
Cdunromuenunbl. JKUAKOCTHO-MO3aWYHAsI MOJIETh CTPOCHHSI OMOIOTHMUYECKHUX
MeMOpaH.

Yraesoabl. OOmas ¢opmyna yraeBomoB. Kmaccudukammsi yrieBomoB.
buonmonumeprsl. Monocaxapunpl. ['mroko3a, ¢GpykTosa, pubdo3a, ae30Kkcupudo3a.
Crepeouszomepusi  MoHocaxapuaoB. @opmynsl  @umepa. OOpa3zoBaHue
nukIndeckux QGopm  MoHocaxapunoB. Dopmynsl  Xeyopca. XHUMHUYECKHE
CBOICTBa MOHOCAXapuI0B (KoMIUIekcooOpa3oBanue ¢ moHamu Mmexau (I1),



o0pa3oBaHuE CIIOKHBIX 3(PUPOB, BOCCTAHOBIICHHE O MHOTOATOMHBIX CIUPTOB,
OKHUCJICHHE JI0 KUCIIOT, OKUCIEHHE MOHOCAXapUI0B C JECTPYKUUEH YrIepOoaHOU
uenu, oOpazoBaHue riauko3uaoB). AT® u AJl®. bpoxenue (crnupToBOE,
MOJIOYHOKHCIIOE, MacisgHOKuchoe). llpeBpaieHusi rilOKO3bl B OpraHU3MeE
(rmuKomnu3, TJIMKOTEHE3, neHrozoochaTHbii  TYTh). [Ipumenenune
MoHocaxapuaoB.  OOmias  xapakTtepuctuka  aucaxapusoB.  CTpoeHue
nucaxapunoB. Anertanu. ['muko3uaneie cBsasu. Caxaposa. Manbro3a. Jlakrosa.
BoccranaBnuBamoomue W HEBOCCTaHABIMBAWOIIME aucaxapuabl. ['maponus
JACAXapUJIOB. O6miasi ~ XapakTepuUCTHKa  MOJUCAaXapHUOB. [Tonu-D-
[IIIOKOMUPaHO3bl. ['oMononucaxapuael. AMuioza. AmuionektuH. Kpaxmai.
I'mukoren. Iemmronosza. ['maponu3 mnonucaxapunoB. JlexkctpuH. ClioxHbIe
3(UpHI LEJUTI0N03bl C YKCYCHOM U a30THOM KHclioTaMu. KauecTBeHHbIE peakinu
Ha Kpaxmaj U LEJUII0NI03Y.

AMuUHOKHCJI0TBI. O0I1asg XxapakTepucTUKa aMUHOKUCIOT. buonoruueckoe
3HaUEHHE (-aMHUHOKHCIOT. He3amMeHuMble M 3aMEHUMbIE AMUHOKHUCIIOTHI.
AMMHOKHUCTIOTBI KaK aM(OTepHbIe OpPraHHYECKHUE COCAUHEHUS. XUMHUYECKHE
CBOICTBA AaMHUHOKHCIOT (peakiuud C KHUCIOTaMU U IIEJ0YaMHU, PEaKIHUH
TepudUKaIIU u J€3aMUHUPOBAHUS, NEeKapOOKCUITMPOBAHUE "
TpaHcamMuHUpoBaHue). KadecTBeHHass peakiusi Ha aMUHOKUCIOTHL. Peakiuu
AMUHOKHUCJIOT,  OOYCIIOBJIEHHBIE  JOTIOJHUTENbHBIMUA  (YHKIIMOHATBHBIMU
rpynnamu. Ilentuanas (amuagHasg) cBA3b.  OCHOBHBIE  aMUHOKHCIIOTHI,
oOpazyromue Oenku. CrocoObl MOJy4YeHUS AaMHHOKHCIOT. llpumenenue
aMUHOKHUCIOT. KanpoH.

Beaku. benku kak npupoabie 6nonoauMepsl (moaunenTuasl). CTpyKTypa
OenkoBoit Monekyasl. CpoiicTBa OenkoB. [noOynspHbie U QUOpUILISAPHBIC
oenku. KucnmoTHo-ocHOBHBIE CBoMcTBa OenkoB. Jlenarypanus. Penaryparus.
IM'uaponus OCIKOB. LIBeTHBIC peaKIuu OeKoB (buyperoBasi,
KCaHTONpoTenHoBas, peakiuss @Dosrst). buonormyeckune ¢GyHKIUU OENKOB.
[Tpumenenue 6eKoB.

HyxkJienHoBbIe KHUCJI0THI. Ponp HYKJIEUHOBBIX KHUCJIOT B
KU3HEJEATeTbHOCTH opraHu3MoB. JlezokcupubonykiennoBas kucinota (JJHK).
PuGonyxiennoBas KHCJIOTa (PHK). J1e30KkcUpuOOHYKIICO3U/TBI.
PuGonyxiieo3umapl. Hyxieotuasl. Hykneunossie KHUCJIOTBI KakK

NONMUHYKINOTUABL. HykienHoBble OCHOBaHUSA (TUMHH, Yypauui, LHUTO3UH,
aJeHuH, ryaHuH). TayTomephl, JIaKTUMHasT W  JakTamMHas  (OPMBI.
dochomurpupnas cBa3b. lleppuunas crpykrypa JHK w PHK. ITlpunnmm
KOMIUJIEMEHTaPHOCTH. ['maponns MOJIMHYKJIEOTUAOB. [Ipumenenune
HYKJIEMHOBBIX KUCJIOT.

Opranuuyeckasi Xumusi — OCHOBA MeIMKO-OMOJIOTHYECKUX HAaYK.



Opranuueckass xumusi u ¢usuonorus. ['opmonbsl. Dctpaamoin. TecTocTepoH.
Oprannueckas xumus u ¢apmakosiorus. [lennunmmnasl. Oprannyeckas XuMus
u 6uoxumusi. Hukorunamua. HukotuHoBas kucinora. Hukotu.
Hemoncmpayuu. I'uiponus kpaxmarina.

Jlabopamopnuie onvtmot. 38. OOpa3zoBaHUE KAJIBIIMEBBIX COJEH HACBHIIICHHBIX
BBICIIMX JKUPHBIX KHUCJIOT. 39. OOHapyXeHHE ABOWHOM CBSI3U B OJIEMHOBOM
kucnore. 40. OO6HapyxeHHe TBOMHBIX CBs3eil B mumoHeHe. 41. OOHapykeHue
[JIMKOJILHOTO (hparMeHTa B TIIOKo3e U (pykrose. 42. [Ipoda Tpommepa Ha
MoHocaxapuiabl. 43. Peaknus CenuBanoBa Ha ¢QpykTo3y. 44. MonenupoBaHue
nporecca OMOJIOTMYECKOTO  OKHCIIEHUS  ToKo3bl. 45,  OOHapykeHue
[JIMKOJIbHOTO (¢parMeHTa B JjakTto3e u caxapose. 46. Ilpo6a Tpommepa Ha
nucaxapunbl. 47. ['maponus caxapo3sl. 48. KauecTBeHHas peakiys Ha Kpaxmal.
49. Amdorepnble cBoicTBa o-amuHOkucioT. 50. KommuekcooOpazoBaHue o-
aMUHOKHUCHOT. 51. Jle3aMUHUpOBaHUE (.-aMHUHOKHCIIOT.

52. KauecTtBeHHasi peakuusi Ha 0O-aMHUHOKHCIOTHL. 53. KcaHTompoTtenmHoBas
peakuusa. 54. OOHapyxeHue MepkanTo-rpynn B Oenke. 55. buypetoas
peakuus.

Ilpakmuueckue pabomer. 6. IlpakTuyeckas padbora 1Mo Teme «YTJIEBOJbI».
/. PemieHue OSKCIEpUMEHTAIBHBIX 3a7ad MO0 TeMe «XHUMHS MPUPOIHBIX
coelMHeHu». 8. Perenne skcrepuMeHTalbHbBIX 3a1a4.

11 knace

Tema 1. CTpoeHue BemecTBa

Crtpoenne aroma. CoBpeMEHHBIE MPEACTABICHHUS O CTPOCHUU aTOMA.
Coctostnue anekTpoHa B aroMe. KopnycKynasipHO-BOJHOBON  Ayasiu3M
anekTpoHa. KBantoBeie uncina. OCHOBHOE U BO30YKIEHHOE COCTOSHHE aTOMA.
[TpaBumo Xynaa. [Topsaok 3amonHeHus MOAypOBHEH ¥ s-, p-, d- u f-31eMeHTOB.
DOnexkTpoHHbIE KOH(Urypamuu aToMoB. HM3MeHeHHMe aTOMHOro pajuyca B
nepuogax W rpynnax —nepuogumueckor — cucrembl  J[.M.Menneneesa.
OOpazoBanne WOHOB. OJHeprusi woHU3auu. CpOACTBO K  DIIEKTPOHY.
DNEKTPOHHOE CTPOEHNE HOHOB.

Xumnueckasi  cBsi3b.  Kpucrauimveckue — pemétkn.  OOmume
MPEACTABICHUS O XUMUYECKON CBS3U. DIEKTPOOTPUIATEIbHOCTh. MeTalibl U
HEeMeTaulbl. XHUMHUYECKas CBS3b: HWOHHAS, METaAUIMYECKas, KOBAJCHTHas.
KoBanenTHast moJissipHasi U KOBaJICHTHasi HEMOJIApHAs CBA3b. Jlumonu. DHeprus
cBsa3u. [lnmHa cBs3u. MexaHu3Mbl 00pa30BaHMSI KOBAJIEHTHOM CBA3M —
OOMEHHBI W JOHOPHO-aKIENTOPHBIA. Tumbel ruOpummzanuu. OpueHTaHs
rudbpuaHbIx opoutanei. [IpouHocTs G-CBsi3U U m-CBsi3u. HeBasieHTHBIE



B3aMMOJICHCTBUS - OPHUEHTAIMOHHOE M AUCHEPCHOHHOE. BomoponHass CBs3b.
Kpucramnmueckue pPEIETKH: MOJIEKYJISIPHBIE, aTOMHBIE, VWOHHBIE,
METaJINYECKHUE.

Hemoncmpayuu.  Monenun  WOHHBIX,  ATOMHBIX,  MOJIEKYJSPHBIX U
METAUINYECKUX KPUCTALINYECKUX PEIIETOK.

Tema 2. OcHOBHBIC 3AKOHOMEPHOCTH MPOTEKAHUSA PeaKIMH

JJleMeHTbl XMMHUYeCKOH TepMoauHAMUKH. (CaMONpOU3BOJIBHBIE U
HECAMOIIPOM3BOJIBHBIE pEAKIMU. XUMHUYECKAS] TEPMOJANHAMUKA.
TepmonnHamMuyeckass cUCTEMa - OTKPBITas M 3aKpbITas. DK30TEPMUYECKUE WU
SHJIOTEPMHUYECKHUE pEeaKIUU. BHYTpeHHss1 SHEPrus. DHTAIBIUA U SHTPOMHUSL.
OKCTeHCHBHBIE MapaMeTpbl. WHTeHCHBHBbIE mapameTpbl. OHeprus ['ubbca.
OHTaNbNUUHBIN M SHTPONUMHBIA  (akTophl. I[IpUHLMI SHEPreTUYECKOTo
comnpsbkenusi. OObpaTuMble 1 HEOOpaTUMbIE peaKUu. XUMHUYECKOE paBHOBECHE.
KoncranTta xumuyeckoro paBHoBecusl. CMELIEHHE XUMHYECKOIO PaBHOBECHS.
[Tpunnun Jle latense. 'omeocras.

JJIeMEeHThI XHMHYECKOH KHHETHKH. Mexanusm PEAKIINH.
OnemeHTtapublid akT. IlapamnensHble peakuuu. IlociienoBarenbHblE pEAKLIHH.
I'omorennble peakuuu. ['ereporeHnsle peakiuu. CKOpOCTh peakiuu, €
3aBUCUMOCTH OT pa3inuyHbIX (akTopoB. Kunernueckue ypaBHeHus. Koncranra
CKopocTH peakuuu. Ilepumon mnomymnpeBpameHus. 3aBUCUMOCTh CKOPOCTH
peakuuu ot Temneparypsl. llpaBuwio Bant-T'odda. Dueprus axrtuBanmu
peakuu.  Karanms.  Karamuzatopel.  Marubutopel. ['oMoreHHeli  u
FeTepOTCHHBIN KaTaJIu3.

Crexuomerpusi. Crexuomerpusi. MomnsapHas macca. MomsipHbiii 00BEM
razoB. KonuyectBo BemiectBa. Monb. OTHOcHUTENbHash IUIOTHOCTh rasza IO
npyromy rasy. YpaBHenne MenneneeBa-Knanelipona. MossipHass Mmacca cMecu
ra3oB. [locrosunas ABoraapo. COOTHOIIEHUS MEXIY KOJTUYECTBAMH BEILECTB B
XUMHUYECKHX YPABHEHHUSIX.

PacTBopbl. ['OMOreHHsIe U reTeporenHslie cucrembl. PactBopel. MonsipHas

KOHIIEHTpALMs PaCTBOPEHHOTO BellecTBAa. MaccoBasi KOHUEHTpaLus
pacTBop&HHOTO BemecTBa. MaccoBas fgoisa. O6bsémHuas nomst. Koaddunuent
pPacTBOPUMOCTU.  3aBUCHUMOCTh  pPAaCTBOPUMOCTH  HEKOTOPBIX COJIEM  OT
TeMriepatrypbl. HachllieHHbIN 1 HeHachIeHHbIH pacTBOp. ConbBaThl. ['UpaThl.
AKBaKOMIUIEKCHI. PAaCTBOpHUMOCTS.
Jlemoncmpayuu. Ternosbie YOPEKTH MPU PACTBOPCHUN KOHIIEHTPUPOBAHHOMN
CEepHOUN KUCIOThI U HUTpaTta amMmMoHus. CoibBaTanusa. 3aBUCUMOCTb CKOPOCTHU
peaKuny OT KOHIIEHTPALMU U TEMIIEpATypbl. Pa3znoxeHne nepokcuia Bogopoaa
B IIPUCYTCTBUM KATAIU3ATOPA.



Tema 3. BemectBa M OCHOBHBIE THIIBI HX B3aHMOJAEHCTBUSA
Knaccupuxkanusa HeopraHm4ecKHX BellecTB U peakuuil. OKCHUIBL
Kucnorsl. OcHoBanus. Conu. OKCHUIBI KUCIOTHBIE, OCHOBHBIE, aM(OTEpHBIE,
HecoseoOpasyromue. Kuciorel kucimopojconepxamme M OeCKUCIOPOHEIE.
Kuciaorel OJZHOOCHOBHBIE W MHOTOOCHOBHBIC. OcHoBanusa. II[émoun.
HepactBopumble ocHoBanus. Am@orepHbie ocHoBaHus. Conm cpenHue,
KHCJIbIEe, CMeIllaHHble, ocHOBHBIE. Coyin nBoiHbIe. Knaccudukamnus peaxiui.

Peakiiuu coeuuenusi, pa3aoKeHus, 3aMelIeHus1, 0OMeHa.

JJIeKTpoJUTHYeCKass  aucconuanusi. Peakuus  HedTpajau3amum.
DJIEKTPOJIIUTHI U HEAJIEKTPOIUTHI. Teopusi 3JIEKTPOTUTUUECKON AUCCOLMAIMH.
MexaHu3M  BJIEKTPONUTHYECKOW  aucconuanuu. CuiabHble W clalble
anekTposiuThl. CTeneHb HWOHU3ANMHU (auccouuaruu). Juccoumamnuss KHUCIOT,
OCHOBaHMH, cose. Peakuus HenTpanu3zanuu.

Peakuuu o0MeHa ¢ yyacTuem cojieid. Bzanumoeiicteie cpeiHux cojeu ¢
KHUCJIOTAMU, C OCHOBAaHUSAMHM M MEXHIy coOoi. Peaknuu ¢ ydacTheMm KHUCIBIX
coneit. ['maponus coneit. COBMECTHBIN TUAPOIIHU3.

AMdoTepHble OKCHABI H THAPOKCUIABI. AMdoTtepHOCTh. Peakimu
am(poTepHbIX OKCHIIOB B pacmiaBe. KomrmiiekcooOpa3zoBaHHe B pacrijiaBax.
Peakiun am@poTepHBIX OKCHUIOB U THAPOKCHUIIOB B pacTBope. Peakmuu comei
METaJIOB, 00pa3yoX aMpOTepHbIE COCTUHEHUS.

3HaYyeHMe KHCJIOTHO-OCHOBHBIX pPeaKUMid JJis OPraHM3Ma 4esi0OBeKa.
Bonoponnbiii mokazarens (pH). bydepnas cucrema. 3nauenus pH xugkocreit
opraHm3Ma uejoBeka B HopMme. bydepHble  cHCTeMBl  OpraHu3ma
(runpokapOoHaTHas, TeMoOrJioOMHOBas, (ocdarHas, OeakoBas), UX B3aUMO-
cBsi3b. bydepnast émxocTh. Hapyienue KMCI0THO-OCHOBHOTO COCTOSTHUS.

OKkucaNTeNbHO-BOCCTAHOBUTEIbHBIE PeaAKIUU. JJIeKTpoau3. CTeneHb
okucinenus. Kiaccudukamus OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHIA.
BimsiHue cpenpl pacTBOpa Ha MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMU C Yy4YacTHEM [IBYX
BOCCTAHOBUTEJICH WU JIBYX OKHUCIUTENIEH. DJIEKTPOIN3 PACIIABOB U PACTBOPOB
COJIEH.

CTpoeHne  KOMIUIEKCHBIX  coeanMHeHMil. J[oHOpHO-aKIeNTOPHBIN
MeXaHW3M 00pa30BaHMUS KOMIUICKCHBIX COeIMHEHUH. lleHTpanpHBIN aToMm.
BuyTtpennsss  koopamHanmmoHHas ~— cdepa.  JluraHasl:  MOHOJCHTATHBIE,
OumeHTaTHBIC, MONMHUICHTAaTHEIE. BHem s koopauHamonnas cdepa. I[lpasuna
Ha3BaHMWS  KOMIUIGKCHOM  d4actuibpl. Ha3zBanmusa  nurangoB.  IlpaBuna
HOMEHKJIaTyphl. llonmusaepuble KoMIUIEKChl. MakpOUHUKINYECKUE KOMIUIEKCHI.
Koopaunanuonnoe uncio. Konpurypanus KOMIJIEKCHBIX COEAUHEHUM.



Hemoncmpayuu. Ouzndeckue CBOMCTBA OKCUAOB, KUCIOT, OCHOBAHUM, COJIEH.
N3yuyenue 351eKTponpoOBOIHOCTH pacTBOPOB. Peakuus HeuTpanmusanuu. Peaknun
KHUCJIBIX COJIel ¢ MeTasuiaMu. [lonyyeHne KOMIUIEKCHBIX COJIEH.
Jlabopamopnwie onvimel. 1. CoBMECTHBIN Tuapoin3. 2. BiusHue m3ameHeHUs
TEMIEPATypbl HA CMEIICHUE PABHOBECHS TUIPOJIN3A.

Ilpakmuueckue padomws. 1. Tunponusz coneid. 2. ['UAPOKCOKOMILIEKCHI
METaJJIOB.

Tema 4. XuMusi 3J1eMeHTOB

buorennbie 3jemenTbl. Kiaccupukanusi 3jemeHTOB. buoreHssie
aneMeHTbl. OpraHoreHbl. DJIEMEHThI IEKTPOIUTHOTO (oHa. MUKPOITEMEHTHI.
Knaccuduxanus 6MoreHHbIX 11 opranu3zma desnoBeka. OO1as XxapakTepucTrKa
S-aneMeHToB. OOmas XapakTepUCTHKa P-dJIeMEHTOB. MakcuMallbHbIE |
MUHHUMAaJIbHBIC 3HAYCHUS CTETICHEH OKUCIICHUS P-2JIEMEHTOB 2-4-T0 TIEPHOJIOB C
npuMepamMu OWHApHBIX coenuHeHui. OOImas XapakTepucThHKa J-37€MEHTOB.
CreneHu OKUCIICHHS OMOJIOTMUECKH BaXKHBIX (-3JIEMEHTOB B COCTUHCHUSIX.

Boaopon m kwucqaopoa. Bomopoa. OkucCIUTENbHO-BOCCTaHOBUTEIbHAS
IBOMCTBEHHOCTh BOJoOpona. I'mapuasl MeramioB. Kucnopoxa. AIOTpomnHbie
Moau(UKaKMK Kuciaopoaa. XUMUYECKUe CBOWCTBa kuciopoxaa. JlabopatopHsbie
CIOoCOOBl ¥ TMPOMBIIUICHHBIE CIOCOOBI MOMYyYEeHUS KHUCIOpOAa. XUMHUYECKHE
cBolcTBa 030Ha. KauecTBeHHas peakius Ha 030H. Bojga u nepokcua Bogopoa.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHAS  IBOMCTBEHHOCTh TNEPOKCUAA BOAOPOAA.
OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU C YYACTHUEM MEPOKCHAA BOJOPOIA
B Pa3HbIX Cpelax.

I'ajgorenbl. OOmas xapakTepucTuka W (U3WYECKHE  CBOMWCTRA.
XHUMHUYECKHE CBOWCTBA rajoreHoB. JlaGopaTtopHble CcMmOCOOBI IMOTyYCHHS
rasioreHoB.  OKUCIUTENbHAass CHOCOOHOCTh  TaloreHoB. Jlucmpormopiiro-
HHUpPOBaHUE TaloreHoB. duznueckue W XUMHYECKUE CBOWCTBA TAJIOIEHO-
Bo0po10B. OcoOeHHbIE CBOMCTBA (PTOPOBOIOPOIHOM KHCIOTHL. KauecTBeHHBIE
peaKuUy HAa HOHBI TaJIOreHoB. Kuciopoaconepxkamuye COCIUHEHUs TajJOreHOB.
XJIOpHOBAaTUCTasA KHUCJIOTA. XJIOPUCTAsi KHUCJIOTA. XJIOPHOBAaTasg KHUCIIOTA.
XmopHasa kucnora. ['mnoxmopursl.  Xnoputel.  Xjopatel. [lepxiopartsr.
[IprMeHeHne TanoreHoB U UX BAXKHENIINX COCTUHEHUM.

Cepa. XapakTepucTuka 3Je€MeHTa M MPOCTOro BemiecTBa. HaxoxkaeHue B
npupozae. dnoramusi. AUIOTpPOINIHBIE MoaU(UKAIMKA cephl: poMOWUYecKasi cepa,
MOHOKJIMHHAs cepa. XUMHUYECKUE CBOMCTBa cepbl. CepoBOaOpOa. XUMHUUECKUE
cBoiicTBa cepoBosiopoaa. CepoBomopoaHas KHUCIOTAa. XUMHYECKHE CBOMCTBA
cepoBOAOpOIHOM KuCIOThL. CepoBomopon. duznyeckre CBOMCTBA



cepoBoopoa. BocctaHoBUTEIBHBIE CBOKCTBA cepoBoiopoaa. KauecTBeHHas
peakius Ha cepoBoaopoA U cynbduasl. CTpoeHne Moekyibl okcuaa cepbi(IV).
dusndeckre CBOKWCTBA, MOJIyYeHUE U XUMHYECKHe cBorcTBa okcuaa cepol (V).
CaoiictBa cynbpuroB. KauectBeHHas peakuusi Ha cyibpur-uoH. [Ipumenenue
okcupa cepsl (IV) u coneit cepauctoit kucnotel. CoeIUHEHUS CEPhI CO
crenenpio okucienus +6. Okcun cepnl (VI), ero cpoiicrBa. CepHas KHCIOTA.
OxkucnutenbHble CBOMCTBa pa30aBICHHONM W KOHIICHTPUPOBAHHON CEpHOU
KUCIOThL. [lonyuenue cepHoit KUCIOThL. OKUCIUTENIbHBIE CBOMCTBA CYJb(aTOB.

Paznoxenue cynbdaroB. OCHOBHBIC aHATMTHYECKHUE PEAKITUHU, IPUMCHSIIO-
HIuecs JJisi OOHapyKEeHUs cepocoaepkaimmux aHuoHoB. [Ipumenenue cyiabhatos.

A3or u dochop. OOmas xapakTepuUCTUKa OSIEMEHTOB V A-TPYIIIIHI.
dusnyeckre U XUMHYCCKHE CBOMCTBA a30Ta. [loydeHre u mpuMeHeHHe a3oTa.
CoenuHEeHUsT a30Ta CO CTEICHBIO OKHUCICHHS -3. AMMHaK, €ro (pU3UYECKUEe U
XHMHYECKUE CcBoWicTBa W mpuMeHenne. Conm aMMOHMS, WX CBOMCTBA.
KadecTBeHHOE ompenesieHne aMMuaka U MoHa aMMOHUs. CBOWMCTBAa HUTPHUIOB.
Oxcunpbl a3ota. A30THUCTas KUCIOTa W HUTPHUTHL. A30THas kuciora. OKuCIH-
TEJIbHBIC CBOMCTBAa pa30aBJICHHOW M KOHIICHTPUPOBAHHOW a30THOW KHCIIOTHI.
Hwutpartsl, nx cBoricTBa. Pa3noxenue HuTpaToB. [[pumeHenne HUTpaToB.

CTtpoeHue M CBOMCTBA MPOCTHIX BelIECTB, 00pa3oBaHHbIX (pocdopom.
Amnorponus gocdopa. Paznuuus B coiicTBax Oenoro um KpacHoro docdopa.
Coenunenust ¢dochopa co cremneHplo okuciaeHus -3. Dochuapl MeTasIoB.
®ocdun, ero cpoiictBa. Coenunenust ¢pochopa Co CTENEHbIO OKUCIEHUs +3.
Oxkcuna ¢ocdopa(lll). dochopucras xucmora. CoeaumHenus Qocdopa co
crenenpio okucienus +5. Oxcunp dochopa (V). Dochopuas kwuciaora, eé
dusznueckre, XUMHYECKHUE CBOWCTBa, MOMy4YeHHe, npumeHenue. Ilupodoc-
¢dopuast  kucnora. Ilomyuenme docdopa. Tamorenmasr docdopa ().
I"amorenuasl pochopa (V).

Yriaepon M KpeMHHiIl. XapaKTEpUCTHKA HJIEMEHTOB. AJIIOTPOITHbIC
Moaudukanuu yriaepoaa: rpadur, anmas, kapouH, ¢ymnepersl. CpaBHEHHE
¢duznuecknx CBOMCTB amMasa M rpadura. XuMUYECKHE CBOWCTBA rpadura,
Kokca. Peakuu nucnponopiimonnpoBanus rpadura. Kapouasl. AnieTrieHu 6.
Oxcupn yrmepona (II), ero momydenme, cBoiicTBa W mpumeHeHHe. OKcuA
yraepoga (IV), ero siIekTpoHHOE CTpPOCHHME, IIOJIYy4YCHHUE, CBOMCTBA U
MpUMEHEHUE. YTOoJbHAs KHUCIOTa U €€ COMM — KapOOHATHI, TUAPOKAPOOHATEHI.
CpotictBa kapboHaToB U TuiapokapOoHaToB. KauecTBeHHas peakmusi Ha
kapOoHat-noH. Kpucrannudeckas pemeéTka KpeMHAnsl. AJIOTPOTHS KPEMHUSL.
BzaumoneiictBie KpeMHHST C TPOCTBIMH H  CJIOXKHBIMH  BEIIECTBAMHU.
OxucnuTtenbHbIE U BOCCTaHOBUTENbHBIE cBOMcTBa. Okcua kpemuus (IV):
HaxXOXJCHUE B TIPHUPOJE, XUMHYECKHE CBOWCTBA. KpeMHHEBBIE KHUCIOTHI.



Cunukarsl. Cunukarens. ['uaponu3 pacTBOPUMBIX CUIUKATOB.

Mertamabl IA- u ITA- rpymn. Illenounsie metamisl. Kondurypamms
atomoB MeTaioB [A- u I[A-rpynn. M3MeHeHHE METAINIMYECKUX CBOMCTB IIO
rpynne u nepuony. Ilpupoaneie coemuHenus mertamioB [A- u ITA-rpynm.
dusnyeckue CBOMCTBA. XHMMHUYECKME CBOMCTBA: B3aUMOACHCTBHE C BOJOH, C
KUCJIOpPOJIOM W JAPYrUMHU TPOCThIMU BemiecTBamu. lllenoyHo3eMenbHbIe
MeTtaiuibl.  ['mapunsl  metamnoB.  Amuabl. OKcHAbl  WICJNIOYHBIX U
LIEJIOYHO3EMETIBHBIX METAJIOB, MX CBOMCTBA. [HMAPOKCHABI WIEIOYHBIX U
IETTOYHO3EMEIBHBIX METAJIOB, MX CBOMCTBA. llepokcuapl M HaANEPOKCHUIIbI
HIEJOYHBIX M IIEJIOYHO3EMENIbHBIX METAJJIOB, UX CBOMCTBA W MPHUMEHECHHUE.
XKéctkocTp Boabl. OKpammBaHue MJIaMeHU HOHaMU MeTaiuioB [A- u I[TA-rpynm.
buosornueckoe 3Haue€HUE HATPUS, KAJIUS U MArHUSL.

Amwomunnii. HaxoxaeHue B mpupoje. DIeKTpoHHasi KOHGUTrypalusaToMa.
du3nuecKkue CBOMCTBA. XMMHUUYECKUE CBOMCTBA: B3AUMOJIEMCTBUE C KUCIOPOAOM
U IPYyTMMU TPOCTHIMU BEILIECTBAMH, BOJOM, pacTBOpaMu COJICH, paciiiaBaMu U
pacTBOpamMu IIEJI0YEH, MAaCCUBUPOBAHUE KOHIICHTPUPOBAHHBIMU CEPHOU U
a30THOM KHUCJIOTaMH. Oxcun AJTFOMUHUSL. AJITOMUHATEL.
TerparuapokcoantoMuHaTel. B3anMoneiicTBue OKCHUla allOMUHUSL C OKCHUJIAMHU,
rUApoKcUaaMu W KapOoHatamu MetauioB [A- u IMA-rpynn. T'mapokcun
AJTIOMHUHMUS, €r0 MOJTYyYEeHHE, CBOMCTBA U TPUMEHEHHUE.

Xpom. XpoMm, HaxOXKJICHHE B NPHUPOAE, CTPOECHUE aTOMa, CTEIECHH
OKUCJICHMs, (QU3WYeCKHue U XUMHYeckue cBoiicTBa. IlaccuBupoBaHue
KOHLIEHTPUPOBAHHBIMM CEPHOM M a30THOM KHCIOTaMHU, «LUAPCKON BOIKOW».
[Mpumenenne. Oxcuasl xpoma. Comu xpoma (llI). Xpomomas kwuciora.
JluxpomoBasi kuciota. Xpomatel. Juxpomatel. Comu xpoma (V). Meauko-
OMOJOrnYecKoe 3HaYeHUE COSTMHEHUN XpoMa.

Coenunennsi mapranma. CreneHu oOKucleHuss wmapranua. Okcug u
ruapokcua mapranna (II). Okcug mapranna (IV). Manranatel. [lepManrasarst.
buosornueckoe 3HaueHre Maprasia.

Kene3o. Haxoxnenue B mpupojsie. INEKTPOHHAS KOH(GUTypalHs Keyesa.
dusnyeckue M XUMHYECKHE CBoWcTBa. [laccuBMpOBaHME KOHIIEHTPHUPOBAH-
HBIMM CEpHOM M a30THOM kucioTamu. OKCUABI kene3a. | MaApOKCH b xKemesa, ux
cBoiicTBa u nonyuenue. Coenunenus xkenesa (II) u xxenesa (II1). KauectBennsie
peakiun Ha MOHHI Fe?* m Fe®'. Jlomennwle mpomeccel. @eppatsl. XKeneszo -
OMOTEHHBIN IeMeHT. MeMKOo-O0MOoIOTHYECKOe 3HaUEHHUE JKele3a.

Menbs. Menp, HaxOXICHWE B TMPHUPOJE, CTPOCHUE AaTOMa, CTEICHH
OKHUCJICHHsI, (U3MUECKHe W XuUMU4Yeckue cBoicTBa. [Ipumenenue. Oxcup
Menu (I). Cpennue conu menu (I). Peakiuu kommiexkcoodpazoBanust menu (I).
Oxcun meau (I1). Tunpoxcun meau (11). Kauectennas peakuus Ha nonsr Cu?”,



Menp - OMOreHHbIN 351eMeHT. MeanKo-0noI0ornueckoe 3HaUeHUE MEJIH.

Cepeopo. Cepebpo, duszmueckue W XuMHUYeckue cBoicTBa. Oxcun
cepebpa(l). Peakiuu xommiekcooOpazoBanus cepedpa (I). Hutpart cepedbpa —
peaktuB Ha nonsl CI', Br', I". IIlpumMenenue cepebpa u €ro CoeAMHEHUIA.

Huuk. Haxoxnenue B mpupoje, CTPOSHHE aToMa, CTENEHU OKHUCIICHUS,
dbuzndeckue U XxumMudeckue cBorcTra. [Ipumenenune. AMdorepHOCTh OKCUIA U
TUAPOKCUAA IMHKA. Peaknuum KomIuliekcooOpa3zoBanust nuHKa. [luHk -
MHUKPOIJIEMEHT. MennKo-O1OoIOTHUeCcKOoe 3HAaUCHHUE ITUHKA.

Jemoncmpayuu. Paznoxenue nHutpatroB. OOpasupl ramoreHoB. [lomydenue
raJjioreHoB.

Jlabopamopnuie onvimol. 3. OKHCIUTENBHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTh MepoKcuaa Boaoponaa. 4. PasznmokeHue mepokcuja BOAOpoOaa
noja JeicTBueM Katayasbel. 5. OkucieHwe OpoMua- U HOAUI-MOHOB.

6. PactBopumocTh nona. 7. JvcnponopunoOHUPOBAHKE nona.
8. JucnpomnopruonupoBanue cepbl. 9. IlomyueHune CcepHUCTON KHUCIIOTHI.
10. KwuC/IOTHO-OCHOBHBIE CBOMCTBAa CEPHUCTOM KHCJIOTHI U €€ CcoJel.
11. BoccraHoBuUTeNbHBIE CBOMCTBAa cepHUCTOM kuciotel. 12. Tlomydenue
cynbduta Oapus (kauecTBEHHasl peakius Ha cynbpuT-uoH). 13. KauecTBeHHas
peakiusi Ha cyibdar-uoH. 14. Ilomydyenue xmopuma ammonus. 15. CBoiicTBa
xjopuna aMMoHus. 16. OKHCTUTENBHO-BOCCTAHOBUTENbHAS JIBONCTBEHHOCTD
HUTpUT-UoHA. 17. OKucCAUTENbHAas CIOCOOHOCTh HUTPAT-MOHA B HIEJIOYHOM
pactBope. 18. Usydenuwe ycnoBuii oOpazoBanus ¢GocdaToB KaabIus.
19. Tlonywenue yraekucimoro raza. 20. KucioTHO-OCHOBHBIE CBOMCTBa
YyrOAbHOW KHCJIOTHI M €€ coiyiei. 21. BzammoneicTBHE YroabHOW KHCIOTHI C
KapOoHaToM Kanblus. 22. PazpymieHue rupoKCOKOMILTIEKCOB METAIOB O]
JNeUcTBUEM yriiekucioro raza. 23. CoBMECTHBIN THAPOJIN3 WOHOB aMMOHUS U
CUJIMKAT-UOHOB. 24. B3anumoaeiicTBre yroJbHOM KUCIOTHI C CHIIMKATOM HATpPHS.
25. KauecTtBeHHas peakiusi Ha MOH MarHus. 26. KauecTBeHHast peakiius Ha HOH
kanmpiusa. 27. KadectBeHHass peakuus Ha w#oH Oapus. 28. PacTBopenwue
ATIOMHUHUS B KHCJIOTax u nieaoyax. 29. B3zaumopeiictBue
TETparuapoKcoaToMUHaT-uoHa ¢ uoHamu amomuHus. 30. B3aumoneiictue
coxneii xpoma (I11) ¢ ammuakom u ménousto. 31. OKuCACHUE COCTUHEHUI XpoMa
(I11) B memounoit cpeme. 32. M3ydeHwe paBHOBECHS TUXPOMAT-XpOMAT B
BoaHoOU cpene. 33. Boccranopnenne coeauneHuii xpoma (V1) B kucioit cpee.
34. Tlonyuenme rtuapokcuma wmapranma (II) wm ero  okwucicHwme.

35. OxwucnurenpHble cBoiicTBa okcuma Mapranna (1V). 36. Tlomyuenwe
TUAPOKCHIOB kene3a. 37. KadecTBeHHas peakumss Ha MOH xenmesa Fe?’.
38. KadecTBeHHBIC peakIMM Ha HOH XKejes3a Fe**. 39. Ornomenue MeOu K
nevictBuro kucioT. 40. [Tonydenue ruapokcuaa 1 ammuHOKoMIutekca meau (l1).



41. Paspymenue ammuHokoMmiuiekca wMeau (II).  42.  OxwucnurtenbHbIC
ciocooHocTr coeaunenuit meau (I1). 43. TlonydeHne aMMUHOKOMILIEKCA MEIH
() u ero oxucnenue. 44. PacTBOpeHHE LMHKAa B KHCJIOTax W Ieiodax. 45.
O6pa3oBanue THAPOKCO- U AMMUHOKOMILJIEKCA ITUHKA.

Ilpakmuueckue pabomet. 3. Ilonyuenne Bogopoaa u kucinopona. 4. CpoiicTBa
rajioreHu1-uoHoB. CBoiicTBa mona. 5. CBOMCTBa cepbl U €€ COCAMHEHUI.

6. [lomyuenue azora m ammuaka. CBoiicTBa coeaumHeHud azora u ¢ocdopa.
/. CBolicTBa COEIMHEHMUM yriepona U kpemHus. 8. V3ydeHue KaueCTBEHHBIX
peakuuii HoHOB MeTaioB [A- u [IA-rpynn. 9. CoiicTBa amOMHUHHUSL.

10. CroiictBa coenuHenui xpoma. 11. TlomydyeHue u CBONCTBA COEIUHEHUI
Mmaprasna. 12. [TonyueHnue u cBoiicTBa coequHEeHUN xene3a. 13. CBoiicTBa Meau
u e€ coenudeHuit. 14. CpoiicTBa IMHKA U €r0 COCTUHCHUM.

15. Penienue sKCriepuMeHTANIBHBIX 33]1a4.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 kJace ( yriry0IéHHbIi YPOBEHD)
No Tema KonuuectBo | Kontpons- | [IpakTu-
/T JacoB HbIE YECKHE
paboTHI paboTHI
1. | OcHOBHBIE TEOPETHUECKHUE 21 1 2
MOJIOXKEHUSI OPTaHUYECKON XUMUU
2. | Yrieronopo bl 56 2 1
3. | Kucnopoaconepxkamiue 34 1 2
OpraHUYeCcKUe COSTUHEHUS
4. | AzoTocoepKaIiue OpraHnIecKre 21 1 0
COCIMHEHHSI.
I'eTepodyHKIIMOHATIEHBIC
COCTMHEHHUSI
5. | XuMus NpUPOJIHBIX COSTMHEHUN 37 1 3
6. | IloBropenue xkypca xumuu 10 6 0 0
KJjacca
Uroro 175 6 8
11 kJace (yriy0aéHHbIA YPOBEHb)
No Tema KonnuectBo | Kontpons- | [IpakTtu-
/T 4acoB HBIE YECKHE
paboThI paboThI
1. | CtpoeHnue BemiecTBa 17 1 0




OCHOBHBIE 3aKOHOMEPHOCTH 21 0
[IPOTEKaHHUsl pEAKLIUI

BemectBa 1 OCHOBHEIE THUIIBI UX 39 2
B3aHMMO/JICHCTBHUS

XUMHS 3JICMESHTOB 89 13
[loBTopenue kypca xumuu 11 9 0
KJracca

Hroro 175 15




