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Vha-2023
I[Inanupyemble pe3yJjbTaThl 0CBOECHHS
JInyHOCTHBIE:
TOTOBHOCTh W CIIOCOOHOCTh OOYYAIONIMXCS K CaMOPa3BHTHUIO W CaMOBOCIHUTAHUIO B
COOTBETCTBUU C OOIIECYEIIOBEYCCKIMHI [ICHHOCTSIMH U UJIeallaMi TPaXKIaHCKOTO O0IIEeCTBA;
NPUHITHE W pean3alus IIEHHOCTEH 3J0pOBOTO M 0e30macHOro odpasza KU3HH, OEpexHOE,
OTBETCTBEHHOE ¥  KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DH3HUYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBBIO;
HENPUSTHE BPEIHBIX MIPUBBIYCK: KYPCHHUS, YIIOTPEOICHHSI aTKOTOJIsI, HAPKOTHUKOB.
YBOXCHHE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTU Tiepen PoauHOIA, TopIocTH 3a CBOM
Kpaii, cBoro PoinHy, npornuioe u HacTosIee MHOTOHAIMOHAIBHOTO Hapoaa Poccnu;
NPUHATHE TYMaHUCTHYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKHUTEILHOE M JT0OpOXkKeIaTeaIbHOe
OTHONICHHE K IPYTOMY YEJIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHIO;
CIIOCOOHOCTH K COIEPEKUBAHUIO U (DOPMUPOBAHKE TTO3UTHBHOTO OTHOIICHHS K JIFOJSM, B TOM
YHUClIe K JIMIaM C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU 37I0POBBSI M WHBAIHIaM; OCpEKHOE,
OTBETCTBCHHOE M KOMIICTCHTHOE OTHOIICHHE K (DU3MUECKOMY U MICHUXOJIOTHYECKOMY 3JI0POBBIO
JIPYTHX JIFOJICH, YMEHHE OKa3bIBaTh MIEPBYIO TOMOIIIb;
pa3BUTHE KOMIICTCHIIMHA COTPYJHHUYECTBA CO CBEPCTHUKAMH, JIETHMHU MIIQJIIETO BO3pAaCTa,
B3pOCJIBIMH B 00pa30BaTelIbHOW, OOIIECTBEHHO TIOJE3HOM, Y4eOHO-HCCIEeI0BATEIbCKOM,
MPOSKTHOM M IPYTHX BUAAX JCATCIHHOCTH.
MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPYECTBY, BIAJICHHEC JIOCTOBEPHOM
uH(pOpMaIIMEH O MEepPeIOBhIX JOCTHKEHUSX W OTKPBITUSIX MHUPOBOW M OTCYCCTBCHHOW HAYKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa 1 O0IIEeCTBa,;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA TIPOTHKCHUN
BCEH KM3HU; CO3HATEILHOC OTHOIICHWE K HENMPEpPHIBHOMY OOPAa30BAHHWIO KaK YCJIOBHIO
YCHENHON MpoQecCUOHANBHON U 00IIECTBEHHOM e TENbHOCTH;
HKOJIOTHYECKasl KyJIbTypa, OEpeXHOe OTHOUICHHS K POIHOW 3emiie, MPUPOIHBIM OoraTcTBam
Poccum m Mupa; MOHMMaHWE BIMSIHHS COIMATBHO-YKOHOMHYECKHUX IPOIIECCOB HA COCTOSHUE
IPUPOJHON M COLIMATIBHOW Cpelbl, OTBETCTBEHHOCTh 32 COCTOSHHUE MPUPOJIHBIX PECYPCOB;
YMEHHS W HaBBIKA Pa3yMHOTO MPHPOJIONOIL30BaHUS, HETEPIIMMOE OTHOIICHHUE K JICHCTBUSM,
MPUHOCSIINM Bpe] 9KOJIOTUH; TPUOOPETEHHE OTBITA DKOJIOTO-HAMIPABICHHOM 1€ATeIbHOCTH;
OCO3HaHHBII BbIOOp Oyaymiel mpodeccuu Kak MyTh W CIOCOO pealn3alud COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;
MOTPEOHOCTh TPYAUTHCS, YBAXKCHHE K TPYAY U JIOISAM TPYAa, TPYJOBBIM JTOCTHIKEHUSM,
JTOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHWE K pa3HBIM BUIaM TpPYAOBOM
JESTCIIbHOCTH.
MeTranpeamerHbie:

PeryasiTuBHBIE YHUBEpPCAJbHbIE y4eOHbIE e CTBHSA
"  CaMOCTOSITENILHO OMpEeNATh ILeNH, 3aJaBaTh MapaMeTpbl U KPUTEPUU, MO KOTOPBIM

MOJKHO OIPEICTUTh, YTO IeJIb TJOCTUTHYTA,
* CTaBUTh M (POPMYITUPOBATH COOCTBEHHBIC 3a7aud B OOPa30BATENBHOU NEATEIHHOCTH U

KU3HCHHBIX CHTYaIINsX;
*  BRIOMpATh IMyTh JOCTHXKCHHUS €N, IUIAHUPOBATh PEIICHHE IMOCTABJICHHBIX 3a/1ad,

ONITHUMH3HPYS MaTepUATbHBIC K HEMaTEePHAILHBIC 3aTPaTHI;
"  OpraHu30BBIBaTh J(PGEKTUBHBI TMOWCK PECYpPCOB, HEOOXOAMMBIX JJIsi JTOCTHXKEHUS

MMOCTABIICHHOM IIEJIH;
"  COMOCTABJISITH MOJYYESHHBIN pe3ynbTaT AeSITeIbHOCTU C TIOCTABJICHHON 3apaHee IEeNbIo.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE AelicTBUS



UCKaThb M HAXOJUTh OOOOIIEHHBIE CIOCOOBI pelIeHHs 3ahad, B TOM 4YHCIE, OCYLIECTBIAThH
pa3BepHYTHI WH(GOPMAIMOHHBIN MOMCK W CTaBUTh Ha €ro OCHOBE HOBbIC (y4eOHBbIE H
IIO3HABATEJIbHBIC) 3a/1a4H;

KPUTUYECKH OLICEHUBAaTh W HHTEPIPETUPOBATh HWHPOPMALMIO C pPA3HBIX IO3ULUH,
pacrio3HaBaTh U (UKCUPOBATH IPOTUBOPEUMsI B MHPOPMALIMOHHBIX UCTOUHUKAX;
UCIIOJIB30BaTh  PA3JIMYHBIE MOJEIbHO-CXEMAaTUYECKHE CpEeAcTBa Ul INPEACTaBICHUS
CYLIECTBEHHBIX CBSI3¢d M OTHOUICHWM, a TakKe MPOTHUBOPEYMH, BBIABICHHBIX B
UH(POPMALMOHHBIX HCTOUHUKAX;

HaxXOAWTb M IPUBOJUTh KPUTHMYECKHE APIYMEHTHl B OTHOUICHWM JACHCTBUU M CYXICHUU
JIPYroro; CIIOKOMHO M pPa3yMHO OTHOCHUTHCS K KPUTHYECKMM 3aMEYaHMUSIM B OTHOILIEHUU
COOCTBEHHOIO CY’KIECHHUS, PACCMATPUBATh UX KAaK PECYpC COOCTBEHHOIO PA3BUTHS;
BBICTpauBaTh MHAMBUYyaJIbHYI0 00pa30BaTEIbHYI0 TPAEKTOPUIO, YUUTHIBAS

OTPaHUYEHUSI CO CTOPOHBI JPYIMX YYaCTHUKOB M PECypCHBIE OIPDAaHUYCHMs; MEHATh U
YACPKUBATH Pa3HbIC ITO3UIMU B IIO3HABATEILHOM JACSITEIBHOCTH.

KoMMyHnKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIe /1eiiCTBUS

OCYIIECTBIISITh JCJIIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHHKAMHU, TaK M CO B3POCIHBIMH (Kak
BHYTpPHU 00pa3oBaTeIbHON OpraHu3ally, Tak U 3a ee ImpeeinaMu), MoadupaTh NapTHEPOB AJIs
JIETIOBOM KOMMYHUKAIIUU UCXO/s U3 COOOpaKeHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMITaTHH;
MIPU OCYIIECTBICHUH T'PYIIOBON pabOThl OBITH KaK PYKOBOAMUTENIEM, TaK U YJICHOM KOMAaH]IbI
B pasHbIX poisiX (TeHepaTop HICH, KPUTHK, HCTIOJHHUTEIb, BHICTYMAIOIIN, SKCIIEPT | T.1I.);
Pa3BEPHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C UCIOJIb30BAHUEM aJ€KBAaTHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3bIKOBBIX CPECTB;

IIpeamerHble:

BpinyckHUK Ha 0230BOM YPOBHE HAYYUTCS:
pacKpbIBaTh Ha MPUMEPAX POJb XUMUU B (POPMHUPOBAHUU COBPEMECHHON HAYYHON KapTHUHBI
MHpa U B IPAKTUYECKOMN AESATEIbHOCTH YEIOBEKA;
JIEMOHCTPUPOBATh HA NPUMEPAX B3aUMOCBS3b MEXAY XUMHUEH U APYTMMH €CTE€CTBEHHBIMHU
HayKaMu;
pacKpbIBaTh Ha MpUMEPAX MOJIOKEHHUS TEOPUU XUMUYECKOTo cTpoeHus A.M. byTtieposa;
noHuMath usnueckuil cmbica [lepuonudeckoro 3akona JI.M. MenaeneeBa u Ha €ro OCHOBE
OOBSCHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKHX DJIEMEHTOB U 00OpPa30BaHHBIX UMHU BEIIECTB OT
AJIEKTPOHHOT'O CTPOECHUS aTOMOB;
OOBSACHATh NMPUYMHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOIIMX MpeAcTaBIeHUN 00 HuX
COCTaBE U CTPOCHUH;
MPUMEHATh TMPaBWJIA CHUCTEMAaTUYECKOM MEXIYHApOJHOW HOMEHKIATypbl KaK CpelICcTBa
pa3ianueHus U UASHTU(UKALIUY BEUIECTB 10 UX COCTABY M CTPOCHUIO;
COCTABJISITh MOJIEKYJISIDHBIE M CTPYKTYpHBIE (OPMYJIBI OpPraHWYECKUX BEIIECTB Kak
HOCHUTENIeH HWH(pOpPMAIMM O CTPOSHUU BEIIECTBAa, €r0 CBONCTBAX M MPUHAMICIKHOCTH K
ONpEACICHHOMY KJIaCCY COETMHEHUM;
XapakTepU30BaTh OPraHUYECKHE BEIIECTBA 10 COCTaBYy, CTPOCHHUID U CBOMCTBaM,
YCTaHABJIUBATh TMPUYUHHO-CIICICTBEHHbIE CBA3W MEXKIY JIaHHBIMH XapaKTEPUCTUKAMHU
BEIIIECTBA;
MPUBOJINTh MPHUMEPHl XUMHUUYECKHUX PEAKIH, pacKphIBAIOIIMX XapaKTepHbIE CBOWMCTBA
TUTIUYHBIX TIPEJICTABUTENCH KJIACCOB OPraHMYECKUX BEIIECTB C IENbI0 UX UISHTHU(PUKAIIUN U
00BsicHEHUS 00J1aCTH IPUMEHEHUS;
MIPOTHO3UPOBATh BO3MOYKHOCTHh INPOTEKAHHUS XMMHYECKMX pEaKUHUi Ha OCHOBE 3HAHUU O
THTIAX XUMHUYECKOH CBSI3M B MOJICKYJIaX pEareHTOB U UX PEAKIIMOHHON CITOCOOHOCTH;
HCIIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHUM M XUMHUUYECKHMX CBOMCTBAX BEILUECTB IS
0e30macHOTO MPUMEHEHUS B MPAKTHUECKOU JIEATETbHOCTH;



MPUBOAUTH TMPUMEPHI MPAKTUUECKOTO HCIIOIB30BaHUS TPOAYKTOB TepepaboTku HedhTtn u

MPUPOJHOTO Ta3a, BBICOKOMOJEKYJISIPHBIX COCIMHEHUM (MOJIMATUIICHA, CHUHTETHYECKOTO

Kay4yKa, alleTaTHOTO BOJIOKHA);

MPOBOJAUTH OIIBITBI MO PACIO3HABAHUIO OPraHWYECKUX BEIIECTB: TIIMIEPUHA, YKCYCHOU

KHCJIOTBI, HEMpPEICTbHbIX J>XHPOB, TJIIOKO3bI, Kpaxmaja, OEJIKOB — B COCTaBe IHIIEBBIX

MPOAYKTOB U KOCMETUYECKUX CPEJICTB;

BIIAJICTh TPAaBWJIAMH M TpHUEeMaMH Oe30MacHOW paboThl ¢ XWMHUYECKMMH BEIICCTBAMU U

1a00paTOPHBIM 000PYI0BaHUEM;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTU XUMHYECKOW PEAKIHUM M CMEIICHUS XUMHYECKOIO

paBHOBECHsSI OT PA3IMYHBIX (AKTOPOB C IENBIO ONPEACICHUS ONTUMAIBHBIX YCIOBHIA

MPOTEKAHUS XUMHYECKUX MPOIECCOB;

IIPUBOAUTH IIPUMEPHI THIPOJIN3a COJIEH B IOBCEAHEBHOM KU3HU YEIIOBEKA;

NPUBOJIUTh  MPUMEPHI  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pEakUMid B IPUPOJE,

MIPOU3BOACTBEHHBIX MPOLECCAX U KUZHEACATEIbHOCTH OPTraHU3MOB;

MIPUBOAUTH MPUMEPHI XUMUUYECKUX PEaKIM, PaCKPBIBAIOIIUX OOIMEe XUMUYECKHUE CBOMCTBA

MPOCTBIX BEUIECTB — METAJUIOB U HEMETAJIJIOB;

MPOBOAMTH PACcUYEThl HA HAXOXKICHHE MOJIEKYISIPHON (hOpMYIIBI YIIEBOAOPOAa O MPOAYKTaM

CTOPAHUS U MO €r0 OTHOCUTEIBHOM IJIOTHOCTH M MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIINX B

€ro COCTaB;

BIIAJICTh TMpaBWJIaMHU O€30MaCHOTO OOpalieHus] C €AKMMHU, TOPIOYUMHU M TOKCHYHBIMU

BEIIIECTBAMH, CPEACTBAMHU OBITOBOW XUMUHU;

OCYIICCTBIISATh TIOMCK XHWMHYECKOW WH(OpMamuu 10 Ha3BaHUSAM, HICHTU(UKATOPAM,

CTPYKTYPHBIM (pOpMyJiaM BEILIECTB;

KPUTUYECKH OIICHUBATH U MHTEPIPETUPOBATH XUMUUYECKYIO HH(POPMAIIHIO, COEPKAIILYIOCS B

COOOILIEHUSAX CPEACTB MaccoBOM mHQopmanuu, pecypcax MHTepHeTa, HAyYHO-TIOMYJISPHBIX

CTaThsiX C TOYKM 3pPEHUS] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHM B LEJISIX BbISBICHUSA

OIIMOOYHBIX CYXACHUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;

MPEACTABISITh TMYTH PEUICHUST TJIOO0ATBHBIX MPOOJIEM, CTOAIIUX TEpe] UeIOBEYECTBOM:

HKOJIOTMYECKUX, SHEPTETHUECKHX, CHIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.
BbinycKHUK Ha 0230BOM YPOBHE MOJYYUT BO3MOKHOCTb HAYUYUTHCH:

WJUTIOCTPUPOBATh HAa MIPUMEPAX CTAHOBJIIEHHE M SBOJIOLMIO OPraHMYECKON XMMHUU KaK HayKu

Ha Pa3JIMYHbIX UCTOPUUYECKUX ATANaX €€ Pa3BUTHS;

UCIIONIb30BAaTh METOJIbl HAYYHOTO T[IO3HAHUS TPH BBINOJIHEHWU TMPOEKTOB U y4eOHO-

MCCJIEIOBATENbCKUX 33714 10 M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYYEHUS W PACIIO3HABAHUS

OpPTraHUYECKUX BELIECTB;

OO0BSACHATH MPUPOLY U CIIOCOOBI 00pa30BaHUs XUMUYECKOW CBSI3U: KOBAJIEHTHOM (IOJIAPHOM,

HEMOJISIPHOM ), HOHHOM, METaNTNYECKOM, BOJOPOIHON — C LIEIbI0 OMpPEeICHNUs XUMUIECKON

aKTUBHOCTH BEIIECTB;

YCTaHABIMBATh T'E€HETUYECKYIO CBSI3b MEXKIY KjlaccaMH OpPraHMYeCKHUX BEHIECTB Jif

000CHOBaHUS TIPUHIIUITHATHLHON BO3MOXKHOCTH TIOJYYEHUS OPTaHUYECKUX COCAUHEHUHN

3aJJaHHOT'0 COCTaBa U CTPOEHUS;

YCTaHABIMBATh B3aUMOCBSI3U MEXIy (aKTaMH W TEOpPHEH, MPUUYMHON M CICJICTBUEM IpU

aHanM3e MpOOJEMHBIX CUTyallMii W OOOCHOBAaHWM NPUHHUMAEMBIX PEIICHHH Ha OCHOBE

XUMHYSCKHUX 3HAHUH.



Conep:kanue Kypca BHEYPOYHOIl JeSITEJIbHOCTH «YBJIEKATEJIbHbIA MUP XUMHUM» ISl
10-p1x KaaccoB (1 u 6 neoenio; 6ceco 34u)

Tema 1. Teopusi cTpoeHUs OPraHUYecKUX coeuHeHn (3 1)

Hayunble meToabl no3HaHus B XuMuu. VMcrounuku xumuueckod uHpopmanuu. Ilonck
uHpOpMALMK 10 HA3BaHUSAM, WACHTH(PHKATOpaM, CTPYKTYpHBIM ¢dopmyiaaMm. MojaennpoBaHue
XUMHYECKHX IIPOLIECCOB M SABJICHUM, XMMHYECKMM aHAIW3 M CHHTE3 KAaK METOIbl HAy4yHOIO
MO3HAHUS.

[losiBneHue M pa3BUTHE OPraHUYECKON XMMHHU KakK Hayku. IIpenmer opraHndeckod XUMUU.
MecTo 1 3HaYEHHE OPraHNYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XUMUYECKOE CTPOCHHME KaK IOpAINOK COCIMHEHHS aTOMOB B MOJIEKYJE COIJIAaCHO HX
BaJIEHTHOCTH. OCHOBHBIE IOJIOXKEHUSI TEOPUN XMMHUYECKOTO CTPOEHMSI OPraHUYECKUX COEIMHEHUN
A.M. bytnepoBa. YriaepoaHblil CKEIET OPraHUYECKOW MOJIEKYJIbl. KpaTHOCTh XMMUUYECKON CBSI3H.
3aBUCHUMOCTb CBOMCTB BEILIECTB OT XMMHYECKOIO CTPOEHHUS MouieKyd. M3omepuss U HU30MEpBHI.
[Tonsatue o QyHkumoHanbHOM Tpymnne. [IpuHIMIBI KIacCUPUKALMU OPraHUYECKHX COCTUHEHUH.
Cucrematuueckass MEXJIyHapoJHas HOMEHKJIaTypa U MPUHLIMIBI 00pa30BaHUS Ha3BaHWM
OpPraHMYECKUX COCIUHEHUM.

Jemonctpanuu. BuneodparmeHTsl, ciaaipl ¢ H300pakeHUSIMH XUMHYECKOH 1ab0opaTopHH,
IPOBEIEHUS] XUMHUECKOro sKcrepuMeHTa. [lnmaBnenue, oOyriMBaHuE M TOpPEHUE OpPraHUYECKHX
BelecTB. Mozenn MOJIEKyJI IPEACTaBUTEIIEH PA3IIMYHBIX KJIACCOB OPraHUYECKUX COCAUHEHNN.

Tema 2. YrieBoaopoabl 1 UX NPUPOAHbIE HCTOYHUKH (8 4)

Anxanpl. CTpoeHHMe MOJIEKy/Ibl MeTaHa. l'omonormyeckuil psajx ajkaHoB. ['omosoru.
Howmenknarypa. M3omepus yriepoaHoro ckenera. 3aKOHOMEPHOCTH HW3MEHEHMs (DU3MYECKHX
cBoiicTB. XMMHMUECKHE CBOMCTBAa (Ha MNpUMEpe MeTaHa U JTaHa): peaklUUd 3aMelleHUus
(raloreHMpOBaHUE), NETUIPUPOBAHUS KaK CHOCOObI TMOJYy4EHUs BaXKHEWIIMX COEJUHEHUH B
OpraHMuYecKkoM cHHTe3e. ['opeHne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHHKOB TeIJla B
IOPOMBIIIJIEHHOCTH M ObITy. Haxoxaenue B mnpupoie U INpUMEHeHue ankaHoB. [loHsTne o
LUKJIOATIKAHaX.

Anxensl. CTpoeHHe MOJIEKYJbl dTHieHa. ['oMonornueckuii psa ankeHoB. HoMmeHkiaTypa.
N3omepus yrinepoIHOro CKelleTa U MOJ0KEHU KPATHOW CBS3U B MOJIEKYJIE. XUMUYECKHE CBOMCTBA
(Ha mpuMepe 3THIIEHA): PeaKLUU MPUCOeNHEHHs (TalloreHupOBaHKe, THAPUPOBAHKE, THpaTalus,
TUPOTaTIOreHUPOBAHUE) KaK CIIOCO0 MOydyeHUs: PYHKIIMOHAIBHBIX IPOU3BOAHBIX YIJIEBOJOPOIOB,
ropenus. [lonumepusanus 3TUIEHAa KaK OCHOBHOE HAIIPaBJIIEHHUE €r0 MCNOib30BaHus. [lonuatuiex
KaK KpYITHOTOHHa)XHBII MPOTYKT XUMUYECKOT0 NMPou3BoAcTBa. [IpMeHenne aTuieHa.

Ankanuens! ¥ kaydyku. [ToHsTue o0 ankagueHax Kak YIJIeBOJOpPOJaxX C JABYMs JIBOWHBIMHU
cBsa3simu. [lonmumepuzanus nauBuHuia (OyragueHa-1,3) xak crnoco® MONy4YEHHsS] CHHTETHYECKOIO
Kayuyyka. HaTypanpHbIN U CHHTETUYECKUN KaydyKu. Bynkanusanus kaydyka. Pesuna. [IpuMenenue
KaydyKa U PE3UHBI.

Anxunbl. CTpoeHue MoJIEKyJIbl alleTuiIeHa. I'omonorndeckuil psin anknHoB. HomeHkiatypa.
N3omepus yriepoIHOro CKeleTa U MOJ0KEHU KPAaTHOW CBS3U B MOJIEKYJIE. XUMUYECKHE CBOMCTBA
(Ha TmpuMmepe aleTWIEHA): peakUud MPHUCOeTUHEHUsS (TaJIOreHUpPOBaHUE, TUAPUPOBAHHE,
ruapaTanys, THAporaloreHUpOBaHUe) KaK CIOCO0 MOJIy4eHHs MOJUMEPOB M JIPYTUX MOJIE3HBIX
IPOAYKTOB. I'OpeHne aneruneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHM Ul CBApKU U
pe3ku MetauioB. [[pumenenune anerumieHa.

Apensl. beH30i1 Kak NMpeAcTaBUTENb apOMATUYECKUX YTIEBOAOPOAOB. CTPOEHNE MOJIEKYJIbI
OeH3osa. XMMUYECKUE CBOICTBA: peaKkIMU 3aMeleHus (raloreHHPOBAaHNE) KaK CIIOCO0 MOJy4YeHUS
XUMHUYECKHX CPEJICTB 3alIUThl PACTECHHH, NMPHCOENWHEHUs (THAPHUPOBAHME) KaK JIOKA3aTEeIbCTBO
HenpeeNnbHOro Xxapakrepa 6enzona. Peakuus ropenus. [Ipumenenue 6enszona.

Xumus U 3HepreTuka. llpupoaHple HICTOYHHUKM yriieBoA0opoaoB. IIpupoaHblii ¥ MOMyTHBIN
He(TsIHOM Ta3bl, UX cocTaB U ucnoib3oBaHue. CoctaB HePpTH U ee mepepaboTka. HedrempoayKThr.
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OktaHoBoe uymucino OeH3uHa. OxpaHa OKpyXaromied cpensl mnpu HedremepepaboTke W
TPAHCHOPTHPOBKE HEPTEPOTYKTOB. ATbTEpPHATUBHBIC HCTOYHUKH YHEPTUU.

JdemoncTpauuun. ['opeHne Merana, 3TWieHa, aueTtuieHa. OTHOUIEHME METaHa, JTUJICHA,
arieTuieHa W OEH30JIa K pacTBOpY IepMaHraHara Kajaus u OpomHo# Boje. Ilomydenue stuieHa
peakiuei aeruapaTali STaHOJa, aleTWIeHa — TUIPOIM30M KapOuaa kampius. PaszioxeHue
KaydyKa IIpM HAarpeBaHWM, UCIIBITAHWE NPOJAYKTOB Pa3jOXKEHUs Ha HenpeaenbHocTh. Komekuus
00pa3noB HEPTH U HEPTETPOTYKTOB.

Tema 3. Kuciopoacoaep:xamue oprannyeckue coeinnenus (9 yacos)

Cnuptel. Knaccudukamus, HOMEHKIaTypa, U30MepHsl CIHUPTOB. MeTaHON U 3TAaHOJ Kak
IPEJCTABUTENIN NPEJEIbHBIX OJHOATOMHBIX CHOUPTOB. XHMMHMYECKHE CBOWCTBAa (Ha IpuUMeEpe
METaHOoJa M JTaHOJA): B3aUMOJCIHCTBHME C HATpUEeM KaK CHOCcOO YCTaHOBJICHUS HaIH4uUs
THJIPOKCOTPYIIBI, PEaKIHs C TaJOreHOBOJAOPOAAMHU KaK CIIOCOO MOMYyYeHHS pPAaCTBOPHUTEICH,
JNEeruapatanrs Kak Ccroco0 TNOodydeHUs HTHieHa. Peakuus ropeHusi: CHUPTHI KaK TOIUIMBO.
[TpumeHneHne MeTaHosa U 3TaHoia. dusnonaoruueckoe AecTBrE METaHOIA U 3TAHOJIA HA OPraHU3M
YeJI0BEeKa. DTWICHIVIMKONIb U MIIULEPUH KaK MMPEJCTAaBUTENIU MPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHast peakuys Ha MHOIOATOMHBIE CHHPTHI U €€ NPUMEHEHHE JUIsl pacro3HaBaHUS
[JIMIEPUHA B COCTaBE KOCMETUYECKHX cpeAcTB. [IpakTnueckoe mnpUMEHEHUE STUIICHIJUKOIS U
[JIMLIEpUHA.

®enon. Ctpoenue momekynbl ¢eHona. B3anmHoe BIusHHE aTOMOB B MOJeKyle (eHoua.
XUMHYECKUE CBOMCTBA: B3aUMOJICUCTBUE C HATPUEM, THAPOKCUIOM HaTpusi, OpomMoM. [Ipumenenue
deHnomna.

Anpaeruapl. Merananb (dopManbaerua) U dTaHATb (ameraablery]]) Kak MpEeACTaBHTEIN
NpelenbHbIX anbAeruaoB. KauecTBeHHbIE peakIuu Ha KapOOHWIBHYIO TIpymnmy (peakuus
«cepedpsiHOro 3epkasia», B3aumojeiictBue ¢ rujgpokcunom meau (II) m ux npumenenue s
OoOHapy»XeHHUsI TPENENbHBIX albJCTUIOB B TMPOMBIIUIEHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTH
anpaeruaoB. [Ipumenenue Gpopmanbaernaa u aneranbIeTruia.

KapOoHOBBIE KMCIOTHI. YKCYCHAasi KUCIIOTA KaK MPeJICTABUTENb MPeIebHBIX 0JHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWCTBA (HAa MpPHUMEpPe YKCYCHOW KHCIOTHI): PEAKIUU C
METaJUIaMH, OCHOBHBIMU OKCHJIAMH, OCHOBAaHUSIMH M COJISIMH KaK IOATBEPKIEHUE CXOJICTBA C
HEOpPraHMYECKUMHU KHUCIIoTaMH. Peakius stepudukaniy Kak criocod MoayyeHHs! CIOKHBIX I(PUPOB.
[Tpumenenne ykcycHol kucnotsl. [IpeacraBieHne o BRICHIMX KapOOHOBBIX KHCIOTaX.

Crnosxubie 3¢upsl 1 xKupbl. CliokHbIE 3(UPBI KaK MPOTYKThl B3aUMOAECHCTBHUS KapOOHOBBIX
KUCIOT co crnupramu. [IpuMeHeHMe CHOXHBIX H(QHUPOB B MNHIIEBOH U MapproMepHOH
IPOMBINIIEHHOCTH. JKUpbl Kak cioXHbIe 3(UpHl TIUIEpUHA M BBICIIUX KapOOHOBBIX KHCIOT.
PacturenbHble M JKMBOTHBIE JKHUPBI, MX cOCTaB. Pacrno3HaBaHHWE pacTUTENBbHBIX >XUPOB Ha
OCHOBaHUU MX HENpelenbHOro xapakrepa. Ilpumenenue sxupoB. ['Mapoan3 winmu oMblIIEHHE KUPOB
KaK Croco0 MPOMBIIUICHHOTO MOJTYYEHHS COJeH BBICIIUX KapOOHOBBIX KHCIOT. MBIIA Kak COIu
BBICIINX KapOOHOBBIX KUCIOT. Motolue cBOiCTBa MbLa.

VYraesoasl. Knaccudukanus yrneBonos. Haxoxaenue yriaeBozoB B npupoje. [oko3a kak
anpaerunocnupt. bpoxkenue riatoko3sl. Caxaposa. [ uopoaus caxaposwvl. Kpaxman v 1eJuir0io3a Kak
Ouosornyeckue IMOJUMEphl. XUMHUYECKHE CBONCTBA Kpaxmaja M IEJUIIOJI03bl  (TUAPOIU3,
KauecTBEHHasl peaklMsl ¢ MOJAOM Ha Kpaxmall U ee NpUMEHEHHue A OOHapy>KeHHUs Kpaxmala B
npoayktax mnuranus). [Ilpumenenue U Ouonoruyeckas posib yrieBoaoB. I[lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOrO BOJIOKHA.

JemoncTpanumu. OkxucieHue cnupra B anpleruja. KadecTBeHHas peakiuss Ha
MHoroatomMuble  crnuptbl.  Komnexkuuss — «Kamennbld  yromep».  Koimekuust — mpoayKTOB
KOKCOXMMHMYECKOTO MPOU3BO/ICTBA. PacTBOpuMOCTh (heHoNa B BOJE MpHU OOBIYHOM TemmepaType U
npu HarpeBaHuu. KauecTBeHHbIe peakuu Ha ¢peHo. Peakius «cepedpsHOro 3epkana» aibJIeruioB
U II0K03bl. OKHCIIEHWE aJIbJIETHIOB U TIIIOKO3bl B KMCIOTHI ¢ MoMoIblo ruapokcuaa meau (II).



KauectBennast peakuus Ha kpaxmain. Komnexkuusi sdupsbix Macen. Kosuiekuus mimactmace u
n3aenuil u3 HuX. Kosuiekuust ICKyCCTBEHHBIX BOJIOKOH U U3EJINN U3 HUX.

Tema 4. AzoTcoaep:kamme opranudeckue coeqnnenns (9 4)

AmMuHBI. MeTWJIaMHUH Kak MpeACTaBUTETh anu(paTUYeCKNX aMHUHOB W aHWIWH — Kak
apoMmarnuecknux. OCHOBHOCTh aMUHOB B CPAaBHEHHMH C OCHOBHBIMHM CBOMCTBaMU aMMHaKa. AHWINH
U €ro CBOICTBa (B3aUMOJICHCTBUE C COJSTHOW KUCIOTON M OpomHOM Bojoil). IlosnydyeHne anunuHa
no peakuuu 3unnHa H.H. [Ipumenenue anununa.

AwmuHOkHCHOTEI U Oenku. CocTaB M HOMEHKJIATypa. AMHMHOKHCIOTHI Kak aM(OTepHbIE
oprannyeckue coeauHeHus. IlentuaHas cBs3p. buonornueckoe 3HAYEHHE O-aMHHOKHUCIOT.
ObnacTu mMpUMEHEHHUs] aMMHOKHUCIIOT. benkn kak nmpupozanbie 6uomnonumMepsl. CocTaB U CTpOCHHE
OenkoB. XUMHUYECKHE CBOMCTBa OENKOB: TMIPOIN3, AeHaTypauus. OOHapykeHHe OEIKOB Mpu
MOMOIIM Ka4eCTBCHHBIX (LBETHBIX) peakmuii. [IpeBpaimieHuss OCENKOB MNHINM B OpraHU3ME.
buonornueckne QpyHKIIMN OCIIKOB.

HyxnennoBbie kucnoTel. HykiieMHOBBIE KHUCIOTHI Kak MOJIMHYKIEOTUIbl. CTpoeHue
nykineoruaa. PHK u JIHK B cpaBHenuun. Mx ponp B XpaHEeHUM U Iepefadye HacleICTBEHHOU
uH(pOopMaLIUH.

Wnentudukanuss opraHuvecKHX CoequHEeHHW. ['eHeTmdeckas CBSI3b MEXKOY Kiaccamu
OPraHUYECKUX COCIUHEHUM. THUIBI XUMUYECKUX PEAKIIUN B OPraHUYECKON XUMUU.

Pemenne 3amau mo opraHuueckod xuMuu. PemieHue 3amady Ha BBIBOJ  (POPMYIIBI
OpPraHNYECKHUX BELIECTB 110 IPOLYKTaM CrOpaHus U MaCCOBBIM J0JISM AJIEMEHTOB.

JdemoncTpanuu. B3auMmozeiicTBue amMmMuaka M aHWIMHA C COJSIHOM KuciIoToW. Peakuus
aHwmHa ¢ OpoMHOHN Bomoi. JlokazaTelbcTBa HamW4us (QYHKIIMOHAIBHBIX TPYIIT B PacTBOpax
aMUHOKUCIOT. PacTBopenue u ocaxaenue 6enkoB. L[BeTHbie peakiuu OeiakoB. ['opeHue nruybero
nepa M wmepcTsaHoM HUTKU. Mogens wmousekynsl JIHK. Ilepexoasl: 3TaHon — JTuieH —
STUJICHIJIUKOJb — 3TUJIeHIIHKONAT Meau (I1); aTanon — 3TaHane — 3TaHOBas KUCIOTA.

Tema 5. Xumus u sku3Hb (5 4)

IInacmmaccol u gonoxua. IlonuMepuszanusi ¥ MOTUKOHACHCAIIUA KaK CIOCOOBI MOTYYEHHS
CHUHTETUYECKUX BBICOKOMOJIEKYJISIPHBIX COEMHEHHI. [Tonyuenue HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX ~ COCUHEHUM XUMHUYECKONH MoauduKaiueil MNpUpPOTHBIX IOJTUMEPOB.
CtpoeHure noauMepoB: TMHEHHOE, IPOCTPAaHCTBEHHOE, CETYaToe.

[lonsiTue o minactmaccax. TepMomniacTUUHbIE U TEPMOPEAKTUBHBIE NTOJUMEPBI. OTAeNbHbIE
MPEJACTABUTENN CUHTETUYECKUX M HMCKYCCTBEHHBIX MOJUMEPOB: (eHOoIPOopMaTbIeTUIHBIE CMOJIBI,
MOJMBUHUIXIIOPU, T€(DIOH, HEeIUTYIOUS.

[TonssTne 0 XMMHYECKHX BOJIOKHaxX. HarypanbHble, CHUHTETHYECKHE M HCKYCCTBEHHBIC
BosiokHa. Kraccudukaruss v OT[AenbHbIE TMPEACTaBUTEIN XUMHYECKHX BOJIOKOH: alleTaTHOE
(TpualeTaTHbIN MIeNK).

Xumus u 310poBbe. JlekapeTBa, hepMeHTHI, BUTAMUHBI, TOPMOHBI. [1po6iieMsbl, CBsI3aHHBIE C
MPUMEHEHUEM JIEKQpCTBEHHBIX IpenapaTtoB. BpenHble NMPUBBIYKA U (PAKTOPHI, pa3pylIAIOIINE
310pOBbe (KypeHue, yrnoTpeOlieHne aikoroiisi, HapkoMaHus). PannonansHoe mutanue. [Tuuwyesvie
0obasxu. OcHo8bl nNUWesol XUMUH.

JdemoncTpanun. Komekius miactMacc, CUHTETUYECKHMX BOJIOKOH M W3AENUN U3 HUX.
PasnoxkeHne mepokcuaa BOAOpPOJAa C IOMOIIbIO MPUPOJHBIX OOBEKTOB, COJEPIKALIUX
Karana3y(ceipoe msco, ceipoit kaprodens). Komnekuus CMC, coaepxamux 3H3UMBL. VcnbiTanue
cpensl CMC unaukatopHoit 6ymaroi. Kosuiekius BUTaMUHHBIX npenaparoB. VcnbiTanue cpessl
pacTBopa acKOpOMHOBON KHCIOTHI WHIMKATOPHOW Oymaroil. VcmbiTaHuWe amTeuyHOro mpernapara
MHCYJIMHA Ha OeIoK.



YyeOHo-TeMaTHYeCKHI IJIAH

Ne Pa3nes (Tema) kypca Koa-Bo IIpumeyanue
4acoB

1 | Tema 1. Teopus cTpoenus 3
OPraHUYeCKUX COCAMHEHUMN

2 |Tema 2. VYraeromopoabpl W HUX 8
MPUPOTHBIC UCTOYHUKH

3 | Tema 3. Kucnoponcoaepsxamiue 9
OpPTaHWYECKHUE COCTUHEHUS

4 | Tema 4. AzoTcoaepkaiiye 9
OpPTaHUYECKUE COCTUHEHUS

5 | Tema 5. XuMHS 1 KU3HD 5

6 | Utoro 34




KanennapHo-temaTudeckoe IVIAHMPOBaHM e BHEYPOYHOM AesTeJIbHOCTH
«YBjeKkaTeJbHbIIH MUP XuMun» 1Js1 10-pIX KJ1accoB
Ne TeMma u coaepxaHue YPOKa JaTsbl JaTsbl IIpumeu
IJIAH dakr aHme
Tema 1. Teopusi cTpoeHUs OPraHUuYecKUX coeuHeHuni (3 1)

1 Hayunble MeToapl no3HaHus B XUMUU. VICTOYHUKHN 02.09.
xumuueckoi uHpopmanuu. [lossnenue u pa3BuTHe
OpraHUYEeCKOM XMMUH KaK HayKH.

2 OCHOBHBIE TOJIOKEHUSI TEOPUU XHUMHUUYECKOTO 09.09.
CTPOCHMSI ~ OpraHMuYecKuX coeAuHeHud A.M.

Bbytneposa. U3omepus u uzomepsl.

3 | [onsarue o ¢yHKIMOHATBHOU rpymme. [IpuHIUIBI 16.09.
KIIACCU(UKAUKA  OPTaHWYECKHX  COCTUHCHHIM.
Cucrematuyeckas MeEXTIyHapO HAS
HOMEHKJIATypa.

Tema 2. Yri1eBoa0poabl M UX NPUPOJAHbIEC HCTOYHUKH (8 1)

4 AJIKaHBI: TOMOJIOTHYECKUH psAll, HOMCHKIIATYpa, 23.09.
M30MEpHs, XUMUYECKHE CBOMCTBA, HAXOXKICHUE B
PUPOJIC U IPUMEHEHUE.

S5 | AIIKEHbI: TOMOJIOTMYECKHUH psJl, HOMEHKJIATypa, 30.09.
M30MEPUsS, XUMHUYECKHE cBoMcTBa. lIpumMenenue
ATUJIEHA.

6 | Ankammensl ®  Kaydyykd. HarypanbHbld U 07.10.
CUHTETHUYECKUN Kayuyku. [I[puMeHeHHe Kaydyka u
PE3UHBI.

7 | AIKMHBI: TOMOJIOTUYECKHH psAJl, HOMEHKIATYypa, 14.10.
M30Mepus, XUMUYEecKue cBoicTBa. [Ipumenenue
aleTUIICHA.

8 ApeHbl. Benson KakK MpEeACTaBUTEND 21.10.
apoOMaTHYECKUX  YTJIEBOJOPOJIOB. XHUMHUYECKHE
CBOICTBa, MPUMEHEHHE OEH30JIa.

9 | Xumus u oHepretuka. IlpupoaHble HCTOUYHUKHU 11.11.
yraeBoopoaoB. OxpaHa OKpyXaroliei cpeapl mpu
HedTenepepaboTKe.

10 | O0oOuieHre U cucTeMaTU3alUsd 3HAHWN I10 TEME 18.11.
«YTIneBogopoibl U UX MPUPOIHBIE UCTOUHUKIY

11 | Koudepenmust Nel mo teme «YTIeBOJOPOABI U UX 25.11.

MMPUPOAHBIC HCTOYHUKHN




Tema u coaepxaHue ypoKa

JlaTsl
IUIaH

JlaTnl
dakr

IIpumeu
aHue

Tema 3. Kuciopoacoaepxamniue oprannieckn

e coequHeHus (9 yacos)

12

Cnuptsl: KJaccupuKanys, HOMEHKJIATypa,
nzomepus. MeTaHoa U 9TaHoJ Kak IPeICTaBUTENN
IIPEAEIIBHBIX OJHOATOMHBIX CIIUPTOB: XUMUYECKHE
CBOICTBA, IPUMECHEHHUE.

02.12.

13

@DeHON:  CTPOCHHME  MOJIEKYJBl, XHMHYECKHE
CBOMCTBA, IPUMEHEHUE.

09.12.

14

Anpreruasl. Meranans (popmanbieru) u 3TaHallb
(aueTanpaerus) Kak IMPEICTABUTENH IPEIesIbHBIX
QJIBJICTUIOB: KayeCTBEHHbIE peaxuuu,
IPUMEHEHHUE.

16.12.

15

KapOoHoBBIE KHCIOTBI. YKCyCHas KHCIOTa Kak
IPEJCTaBUTENIb  MPEAENbHbIX  OJAHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT: XHMMHUYECKHE CBOICTBa,
IPUMEHEHUE.

23.12.

16

[lonyyeHue yKCyCHOM KHCIOTBI M H3Y4Y€HUE €€
CBOMWCTB.

13.01.

17

Crnoxuble 3¢upsl. [Ipumenenue cioxHbIX 3(GUPOB
B IIUILEBOW U MapProMEepHON IPOMBIIIJICHHOCTH.

20.01.

18

XKupsbl Kak cia0xHbIE F3QUPHI MNIHLEPUHA U BBICHIINX
KapOOHOBBIX KHUCIOT. PacTuTenbHbIE M JKUBOTHBIE
XKUpPBL, UX cocTaB. [IpuMeHeHne KUpOB.

27.01.

19

YrneBoas: KJIacCU(pUKaIus, HAXO0X/ICHHE
YTJIEBOJIOB B IIpUpOJIE. I'moko3a  kak
anpaerugocnupt. bpoxenue rimoko3bl. Caxaposa.

03.02.

20

Kpaxman wu wemmono3a kak OuoOIOTHYECKHE
noauMepbl. XUMHUYECKHME CBOWCTBA Kpaxmajia |
1esTon036l. [IpuMeHeHne u Ouomoruyeckas poiib
YIJIEBOOB.

10.02.

Tema 4. A3oTcoaep:xanue opranudeckue coequHenus (9 4)

21

AmuHbl.  MeTunamMMH =~ Kak  [PEJICTaBUTEINb
anudaTuyecKux aMUHOB W AaHWIMH — Kak
apoMaTHYeCKUX. AHWIMH: CBOMCTBA, IOIYy4YEHHE,
IPUMEHEHHE.

17.02.

22

AMUHOKHUCIOTH Kak aM(OTepHbIE OpraHUYecKHe
coenqnuennd. Ilentmmnas cBsS3b. bmomormdeckoe
3HAUYEHHE 0l-aMUHOKHUCIIOT.

24.02.

10



Ne Tema u coaepxaHue ypoKa JaTsbl JaTsbl IIpumeu
IJIAH dakr aHme

23 | benku Kak TPUPOIHBIC OMOIMOJIUMEPBI: COCTAB U 02.03.
CTpOEHHE, XUMHUYECKHUE CBONCTBA, KayeCTBEHHbBIC
peakiuu. buonorndeckue QyHKIHH OSITKOB.

24 | HyknenHOBbIE KHCIOTHI KaK MOJIMHYKJICOTHIBI. 09.03.
PHK u JIHK B cpaBHeHuu. 1IX ponb B XpaHEeHUU U
nepeave HaclaeICTBEHHOW nHpopmanuu.

25 | UnenTudukanys  OPraHMYECKUX  COCIUHCHUM. 16.03.
Tunel XMMHYECKMX pEakUMi B OpPraHUYECKOU
XUMUH.

26 | Pemenue 3aa4 Ha BBIBOJ (DOPMYJITBI OPraHUYECKHIX 16.03.
BEIIECTB IO NPOAYKTaM CrOpPaHHs U MacCOBBIM
JIOJISIM DJIEMEHTOB.

27 | Pemenue JKCTIEPUMEHTAIIBHBIX 3a1a4 Ha 06.04.
pacro3HaBaHHe OPraHUIECKUX BEIIECTB.

28 | O0oOmenne u cucTeMaTH3aluysa 3HAHUH [0 TEME 13.04.
«Kucnopon- m aszorcoiepikamipe OpraHU4ecKue
COETMHEHUS

29 | Koudepenmus Ne2 mo Tteme «Kucnopon- w 20.04.
a30TCo/IepIKaIIe OPTaHMYECKUE COCTUHECHHUSD)

Tema 5. Xumus u ku3Hb (5 4)

30 | IlmacTmaccel 1 BOJIOKHA 27.04.

31 | Xumms wu 3mopoBbe. JlekapctBa. IIpobGiemsl, 04.05.
CBSA3aHHBIE C TPUMEHEHHEM JIEKapCTBEHHBIX
npermapaToB. BpemHble TPUBBIYKH U (PAKTOPHI,
paspyl1aronye 3J0pOBbE.

32 | Buramunsl. PanmoHansHO€e TUTAHUE. 04.05.

33 | ®epmeHTHI 18.05.

34 | F'opmoHBI 18.05.




