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I[TOACHUTEJIbHAA 3AIINMCKA

Pabouast mporpamMma cocraBiieHa /it paboThl o yueonukam O. C. I'abpuensna «XuMmus.
bazoBwiii ypoBenb» s 10, 11 KJIACCOB.
PabGouass mporpamMmma  cpeaHero (mostHOTO) obmero oopa3oBaHus o XUMUHU

COCTaBJIeHA Ha ocHoBe DenepaabHOro rOCy/IapCTBEHHOTO  00pa30BaTEIbHOIO CTaHAAPTA

o0miero oOpa3oBaHusl. B HEH  TaKXKe YUUTHIBAIOTCS OCHOBHBIC UJICH U TTOJIOKCHUS
[TporpamMmel pazButus U (GOPMUPOBAHMS YHUBEPCATbHBIX Y4EOHBIX AEHCTBHIM ISl CPEAHETO 00IIEro
oOpa3oBaHMUs.

B paGoueit mporpaMMe NpeaycCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJOB JAEATEIBHOCTH OO0Yy4aeMbIX,
MPEJICTABJICHHBIX B TporpamMmax g HadajdbHOro oOOIIero M OCHOBHOTO o0miero ooOpaszoBanusa. OmHako
coJiep>KaHue JaHHOM paboueil mporpamMmbl UMEET OCOOEHHOCTH, OOYCIIOBJIEHHBIC, BO-TIEPBBIX, MPEIMETHBIM
COJIEp>KaHUEM U, BO-BTOPBIX, TICHXOJIOTUYECKUMHU BO3PACTHBIMH OCOOEHHOCTSAMHU 00y4aeMBbIX.

Pe3yabTaThbl 0CBOCHUS Kypca

HCHTCHLHOCTB YUYUTCIIA B 06y‘{CHI/II/I XUMHUHU B CpGIIHGfI (HOHHOﬁ) IIKOJIE OOJIDKHA OBITh HaIlpaBJICHA Ha
JOCTHIKCHHUEC O6yanOIHHMHCH CICAYIOIIUX JIUUHOCHHBIX PEe3)/ibInamoes.



— B IEHHOCTHO-OPHCHTAIlMOHHON cdepe — 0co3HaHue POCCHMCKOW TPaXTaHCKOW HWICHTHUYHOCTH,
MaTPUOTU3MA, UYBCTBA TOPJIOCTH 32 POCCUNUCKYIO XMMHUECKYIO HAYKY;

— B TPYAOBOH cdepe — 2comoeHocms K OCO3HAHHOMY BBIOOpY JanbHEHIeil 00pa3oBaTenbHON TPaeKTOpUU
WJIA TPYIOBOM JIESITENBHOCTH;

— B II03HABaTEJbHON (KOTHUTUBHOM, UHTEIICKTYaIbHOW) chepe — yMeHue yIpaBiIsTh CBOCH
MO3HABATEIBHON  JIESTEIILHOCTHIO, 20MOBHOCMb U CNOCOOHOCTD K o0pa3oBaHHIo, B
TOM  4YHclie caMoo0pa3oBaHUIO, Ha MPOTSDKEHUM BCEW  JKU3HM; CO3HATEIIHLHOE OTHOIIICHHE K

HETpepbIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCHEIIHON MPO(eCCHOHATFHON M OOIIECTBEHHOM eI TeIbHOCTH;

— B chepe cOepekeHuUs 3I0POBbSI — NpuHAMUE U peanusayus IEHHOCTEH 310poBoro u 6ezomacHoro odopasa
KU3HU, Henpusmue BPEIHbIX MPUBBIYEK (KypeHUs, yHOTpEOIeHUS aJIKOrojs, HAPKOTUKOB) Ha OCHOBE 3HAHUH O
CBOMCTBaX HapKOJIOTUYECKUX U HAPKOTHUECKUX BEIIECTB.

Memanpeomemnuie pe3yibmamuot 0C60€HUs 6bINYCKHUKAMU cpeOHell (NOIHOIL) WIKOIbL KypCa Xumuu'

— UCNONb306aHUe YMEHUH W HABBIKOB DPA3JIMYHBIX BHUIOB IO3HABATEJIbHOW NEATEIBHOCTH, MPUMEHEHHE
OCHOBHBIX METOJIOB IMO3HAHUS (CUCTEMHO-

MH(OPMALIMOHHBIA ~ aHanu3, HaOIIOJEHHE, U3MEpPEHHe, NPOBEICHHE HKCIEPUMEHTa, MOJEINPOBAHUE,
UCCIIEIOBATENbCKAS JEATENBHOCTD) JUIsl U3YUEHMsI Pa3JIMYHbBIX CTOPOH OKPYKAIOUIEH 1EHCTBUTEIBHOCTH;

— @1adenue OCHOBHBIMH MHTEJUIEKTYAJIIbHBIMHU OIEpanusMu: (pOpMYIHpPOBKA TMIIOTE3bI, aHAIU3 U CHUHTE3,
CpaBHEHHE U cUcTeMaTHh3alusi, 0000LIeHe U KOHKPETU3allks, BbISIBJICHHE MPUYMHHO- CJIEJICTBEHHBIX CBS3eH U
MTOKMCK aHaJIOTOB;



— nosHanue 00bEKTOB OKpYyXaromero Mmupa oT 06]]_[61"0 qcpes3 0COOEHHOE K CAUHUYHOMY;,

— YMeHue r€HEPUPOBATh UACHU U OIIPCACIIATE CPEACTBA, HeO6XOI[I/IMI>IC I UX peain3aliu,

— YMeHue ONpCACIATh HCINU U 3aaa4ud ACATCIbHOCTH, BBI6I/IpaTB Cpe€acTBa p€ajiu3anuu NCjinu U IPUMCHATh UX
Ha IIPaKTHKE;

— UCNOIb308aHUEe PA3IUYHBIX MCTOYHHKOB IS MOJNyYeHHS XHMHUYECKOH HWH(POpMAalnu, NOHUMaHHE
3aBHCUMOCTH COJIEpKaHMs U (POPMBI IPEACTABICHUS HHPOPMALIMHU OT LIeJIel KOMMYHUKAIIMK W aJIpecara;

— yMeHue IPOJYKTUBHO OOIIATHCS U B3aUMOJICHICTBOBATh B IIPOLIECCE COBMECTHOM AEATEIbHOCTH, YUUTHIBATH
MO3UIINHU JIPYTHX YYACTHUKOB JEATEIHLHOCTH, YPPEKTHBHO pa3pemaTbh KOHPINKTEI,

— 20mMo8HOCMb W CHOCOOHOCTh K CaMOCTOSITENbHONW WH(OPMAIMOHHO-TIO3HABATEIbHONW JEATEIbHOCTH,
BKJIIOYass yYMEHHUE OPUEHTHUPOBATHCS B PpA3IUYHBIX HCTOYHUKAX MH(OpPMALMM, KPUTHYECKHU OLIEHUBATh U
MHTEPIPETUPOBATH HHPOPMALIHIO, TOTYYaeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

— yMeHue UCTI0Nb30BaTh CPEACTBA NH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHosorul (nanee — UKT) B
pElIeHNH KOTHUTHUBHBIX, KOMMYHHMKAaTHUBHBIX M OpraHM3allMOHHBIX 3a7ad ¢ COOJI0JeHUeM TpeOOoBaHUI
SPrOHOMHUKH, TE€XHMKH O€3011IaCHOCTH, TMTHEHBI, PECypcocOEepex eHHs], MPAaBOBBIX M ATHUYECKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MacHOCTH;

— 6n1adenue SI3bIKOBBIMU CPEICTBAMHU, B TOM YHCJE M SI3bIKOM XUMHU — yYMEHHE SICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOJIb30BATh AJIEKBATHBIE S3BIKOBBIE CPEJCTBA, B TOM YHMCIE U CHMBOJbHBIE
(XuMuyeckue 3HaKku, GOpMyJIbl U YpaBHEHUS).



Ilpeomemuvimu pesynomamamu M3y49eHUs XUMHUH Ha 0a30BOM YPOBHE Ha CTYIEHU CPEIHETO (TOJIHOIO)
o011ero o0pa3oBaHus SBISIOTCA:
1) B mo3HaBateIbHOMU cepe:

— 3nanue (IOHMMaHUeE) U3yYEHHBIX ITOHATUH, 3aKOHOB U TEOPHil;

— yMeHue ONUCHIBaTh JEMOHCTPALIMOHHBIE M CAMOCTOSITEIIbHO MPOBEACHHBIC SKCIIEPUMEHTBI, UCTIOIb3YS JIJIs
ATOTO €CTECTBEHHBIN (PYCCKUIl, POJIHOI) S3BIK U S3bIK XUMUU;

— yMenue KiaccU(PUIMPOBATh XMMHUYECKUE SJIEMEHTHI, IPOCThIE U CIIOKHBIE BEUIECTBA, B TOM YHUCIIE U
OpraHUYEeCKUE COCAMHEHUS, XUMHUYECKUE PEAKIIUHU IO Pa3HBIM OCHOBAHUSIM;

— YMeHue XapaKTepru30BaTh U3YUYECHHbIE KJIACChl HEOPTAaHMYECKUX M OPTAaHUYECKUX COSAMHEHUH,
XUMHUYECKUE PEaKLIUH;

— 20MO6HOCMb TIPOBOANTH XUMHYECKHH SKCIIEPUMEHT, HAOMI0JaTh 3a €ro MnpoTekaHweM, (hPUKCHpPOBATh
pe3yJIbTaThl CAMOCTOSITENIBHOTO U
JEMOHCTPUPYEMOTO IKCIIEPUMEHTA U JIeJIaTh BHIBOJIBI,

— yMmeHnue dbopmynupoBath XUMHUYECKHUE 3aKOHOMEPHOCTH, MIPOTHO3UPOBATH CBOMCTBA
HEU3Y4YEHHBIX BEIECTB 10 aHAJIOTUU CO CBOMCTBAMHU M3yUYEHHBIX;

— MOUCK WCTOYHHMKOB XMMHUYECKOW WH(OpMAIuu, MONyuyeHHue HeoOxoaumMoil WHGpOpMaIuu, €€ aHaIu3,
M3TOTOBJICHUE XUMHYECKOTO HH(POPMAITHOHHOTO
MPOJIYKTa U €ro MPEe3eHTAaLINS;



— @1adeHue 00s3aTeNbHBIMUA CIIPABOYHBIMU MaTepuanamu: Ilepnonndeckoil CcUCTEMOM XHMHUYECKHX
anemenToB /. 1. Menzeneesa, Tabiuiell paCTBOPUMOCTH, 3JIEKTPOXUMHUUECKUM PSIIOM HAIIPSHKEHUNH METAJUIOB,
PSAIOM DJIEKTPOOTPULATENIBHOCTH — I XapaKTEPUCTUKHM CTPOEHHUs, COCTaBa U CBOWCTB aTOMOB JJIEMEHTOB
XMUMHYECKHX 31eMeHTOB [-IV nepronoB u 06pa3oBaHHBIX UMM IPOCTHIX U CIOXKHBIX BELIECTB;

— ycmauoéieHue 3aBAUCUMOCTH CBOMCTB M NPUMEHEHUS BAKHEHIIMX OPraHUYECKUX COCIUHEHUH OT uX
XMMHUYECKOI0 CTPOCHHUS, B TOM YHUCIIe U OOYCIOBIEHHBIX XapaKTE€pPOM 3TOT0 CTPOEHUs (MpeneibHbIM MU
HETpeAeTbHBIM) U HaTN4ueM (DYHKIIMOHAIBHBIX TPYIIIT,

— MoOenuposarue MOJEKYJ BaXXHEHIINX HEOPraHUYECKUX U OPIraHUYECKUX BEILLECTB;

— NOHUMAHUEe XUMUYECKON KapTUHBI MUPA KaK HEOTHEMJIEMOU YaCTH LIEJIOCTHOM HAYYHON KapTUHBI MUPA;

2) B LIEHHOCTHO-OPHEHTAIIMOHHON cdepe — aHalu3 U OLIEHKA MOCIEICTBUM JUIs OKpYXKaroleil cpeibl
OBITOBOM M IIPOM3BOJICTBEHHOM JIEATEILHOCTH Y€JI0OBEKA, CBSI3aHHOW C TIPOU3BOJICTBOM U MEepepadboTKOM
BKHEHIINX XUMUYECKUX MTPOTYKTOB;

3) B TPYHOBOH cdepe — mnpogedeHue XWMHUYECKOTO HKCIIEPUMEHTA; pa3zeumie HABBIKOB yUeOHOM,
HpOCKTHOHCCJ’IC}IOB&TCJ’IBCKOﬁ, TBOp‘{eCKOfI JCATCIIbHOCTHU npu BBITIOJTHCHUU WHJIWBUIYAJIBbHOT'O
MPOEKTa MO XUMUH;

4) B cdepe 370poBOTO 00pa3a )XU3HU — C0000eHUe TIPAaBUII OE30MaCHOTO OOpaIIeHHs ¢ BEIIECTBAMH,

mMarepuajlaMu U XUMHUYCCKHUMU IMPOHECCaMU,; OKa3aHUEC nepBoﬁ IMOMOIIIM IpPH OTPABJICHUAX, OKOTaX U APYTrux
TpaBMax, CBA3aHHBIX C BCHICCTBAMU U J'Ia60paTOpHLIM 060pyIIOBaHI/ICM.



COJEPXAHUE KYPCA

basoBbiii ypoBenb. 10—11 kiaccbl

Copep:xanue Kypca XapaKTepH3yeTcs IIEJIOCTHOCTBIO U CHCTEMHOCTBIO Y4eOHOT0 MPeIMETa, Ha OCBOCHUE
KOTOPOTO OTBEACHO HEOOIIBIIIOE, )KECTKO JIMMUTHPOBaHHOE yueOHOe Bpemsi. OToOpaHHOE i 6a30BOro o0ydeHus
XUMHUHU COJIEpXKaHUE MO3BOJISIET M3y4aTh €ro M B pekuMe | wiMm 2 yacoB B Henento. B mocnenHem ciydae y
o0y4aroluxcsi MOSABUTCA BO3MOXKHOCTb He NpoxXooums, d U3V4amv, He 3HAKOMUMbCA, d YC8aAU8amv 3TO
conepkanue. OCOOEHHO Ba)KHO 3TO JJISl TEX ydYal[UuXcs, KOTOPble HE UMEIOT BO3MOXKHOCTH M3ydaTh XMMHIO Ha
yriyOJIeHHOM YpOBHE (M3-32 OTCYTCTBHS TAKUX KJIACCOB B IIKOJIE), HO TEM HE MEHEee COOUPAIOTCS CIaBaTh €IUHBIH
rOCyJIapCTBEHHBIN YK3aMEH N0 XUMUHU.

Kypc geTko nenures Ha 1Be paBHBIE 10 OTBEICHHOMY Ha MX U3Y4YEHUE BPEMEHH YaCTH: OPTaHUYECKYI0 XUMHUIO
1 OOIIYI0 XUMHUIO.

CTpyKTypHpOBaHHE Kypca OpraHMYeCKOW XUMHUU OIMpeAeNseTCs Uaeei pa3BUTHUS yYaIIUXCs HEMPOPUIbHBIX
KJIACCOB cpeAcTBaMH ydueOHOoro mpeamera. C LENbl0 YCHICHUS PONH JNEAYKIMU B OOYYEHHHM XUMUU BHAYaje
JIAIOTCS KPaTKUE TEOPETUIECKIE CBEICHUS O CTPOCHHH, KIIAaCCU(UKAIIMN, HOMEHKJIATYpe OpraHMYeCKHX BEIIECTB,
O0COOEHHOCTSIX PEaKIUil C UX YYaCTHEM.

CdopmupoBaHHbIE TaKMM O0pa30M TEOPETUYECKHE 3HAHUS 3aT€M pa3BUBAIOTCS Ha (DaKTOJIOTMUYECKOM
Marepuaiie Mpu pacCMOTPEHUH KIIACCOB OPTaHUYECKUX COCIMHEHUM. B CBOIO odepeib TaKOM MOAX0/] TO3BOJISIET U
riy0)ke M3y4yuTh CaMM KJacchl. Tak, OCHOBHbBIE TOJOXKEHHS TEOPUH XUMHUYECKOIO CTPOEHHUS OPTraHUYEeCKUX



coenunennit A. M. BytnepoBa 3akperuisitoTCs NMPU H3YUYEHUM YIIIEBOJOPOJIOB (AJKAHOB, aKEHOB, JHECHOB,
QIKWHOB, apeHOB) W WX MPUPOJHBIX HMCTOYHHKOB (MPUPOAHOTO Tra3a, HEPTH W KAMEHHOTO YIJf),
KHCIIOPOJICO/ICPIKAIUX OPTaHMYECKUX COSAMHEHMI (CrupTOoB, ()EeHOJNA, ambACTHUAOB, KapOOHOBBIX KHCIIOT,
CIIOHBIX 3(DUPOB, KUPOB U YIIIEBOJOB) U a30TCOACPKAIIUX OPTAHUIECKUX COCTUHECHUH (AMHUHOB, aMHHOKHCIIOT,
OCITKOB W HYKJICHMHOBBIX KHUCIIOT). 3aBEpIIAET KypC OpPraHUYECKOW XUMHH pas3liel «XUMHUS U KU3HBY, TIE
oOyuJaromnuecs: 3HaKOMSTCS ¢ TAKUMHU BOKHBIMH B MTPAKTUYECKOM M OMOJIOTHYECKOM OTHOIICHHWU BEIIECTBAMHU U
MaTepuagaMH, Kak TIacCTMacChl U BOJIOKHA, ()epMEHThI, BUTAMUHBI, TOPMOHBI U JIEKapCTBa.

OcHOBHBIM KpuUTEepUEM O0TOOpa (aKTUYECKOro MaTepuana Kypca OpPraHMYECKON XUMHH SBISETCS HIes
peanu3alnuu NPakKTUKOOPUEHTUPOBAHHOTO 3HAYEHUSI 00OBEKTOB OPraHMYECKON XUMHUH (COSAMHEHUN U peaKIuil).

Hnes o Beayuied poiu TEOPETHUECKUX 3HAHWUK B MPOLIECCE MO3HAHUS MUpaA BEUIECTB U PEAKIMU cTajna
OCHOBHOM U JUIsl KOHCTPYUPOBAHUS Kypca 001ei xumun. Ha 0oCHOBE €IMHBIX TTOHATHI, 3aKOHOB ¥ TEOPUN XUMHUHU
y CTaplICKIAaCCHUKOB (POPMUPYETCS 1ETOCTHOE MPECTABICHNE O XUMUYECKON HayKe, 0 XUMUYECKOW KapTHHE
MHpPA, KaK COCTABHOM YaCTH €IMHOW €CTECTBEHHOHAYUYHOW KapTUHBI MUpPA.

B kypce oOmieit xumuu BHavajne yriayOJistOTCS W PACIIUPSIOTCS 3HAHUS, MOJTYYEHHBIE O0YYaIOMMMUCS U3
Kypca OCHOBHOM IIKOJIbI, O CTPOCHUM aTOMa U BeuecTsa Ha ocHoBe [leproanueckoro 3akoHa u Ileproaunueckoit
cuctemsl /. V1. Menaeneesa, o0ImUX CBOWCTBAX KJIACCOB OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHHUH (KUCTIOT,
OCHOBaHUH, aM(OTEepHBIX COCAUHEHHUI) B CBET€ TEOPUMU DJICKTPOIMTUUYECKON auccommanuu. Jlamee
paccMmarpuBaeTcs KiaaccuPpuKaIus XUMUYECKUX peaklluii B OpraHMYECKON M HEOpraHMIeCKOH XMMHU. 3aBepIaeTt
KypC 3HAKOMCTBO CTapIIEKJIACCHUKOB C IIEPCIIEKTUBAMU pPa3BUTUA XUMHUYECKOM HAYKH M XHUMHYECKOIO
MIPOM3BOICTBA, C MPOOIEMaMH OXPaHbl OKPYKAIOIIECH CPEIbI OT XUMUYECKOTO 3arpS3HEHUS U TyTSIMU UX PEIICHUS.



OPI'TAHMYECKAA X1MUA

Hab6mronenue, npennonoxenue, runoresa. [louck 3akonomepHocteil. Hayunslif sxcniepumenT. BeiBos.

Teopus cTpoeHUsI OPraHUYECKHUX COeIMHEHU I

[IpenmMer opranndeckoit XuMuu. MecTo 1 3HaUeHHE OPraHNYeCKON XUMUH B CUCTEME ECTECTBEHHBIX HAYK.
BanentHocts. Xumnueckoe ctpoeHue. OCHOBHBIE IMOJIOKEHUS TEOPUU CTPOCHUSI OPraHUYECKHUX COEIMHEHHI.
YVenepoonwiii ckenem opeanuueckoti monexynvi. Kpamnocmo xumuuecxoii cesazu. I3omepus v ©30MephI.

yrﬂeBOIlopO]lbl H UX NPUPOAHBIC HCTOYHHKMH

A 1 x a H b1. [IpuponHBIi ra3, €ro COCTaB ¥ NPUMEHEHNE KaK UCTOYHNUKA YHEPTUUA U XUMHUYECKOTO ChIPbSI.
['omonornueckuii psa NpeAesbHbIX YIIIEBOJOPOAOB. M30MepHs 1 HOMEHKIIaTypa aJlKaHOB. MeTaH M 3TaH Kak
npejcTaBuTeNn ankaHoB. CBoicTBa (ropeHne, peakiuy 3aMeleHns, MUPoJn3, AeruapupoBanue). [lpumenenne.
Kpexune u usomepuzayus ankanos. AnkunvHeie paouxkansl. Mexanuszm c60600HOPAOUKANLHO20 2A02EHUPOBAHUSL
ANKaHO8.

A JTK € H bl. DTUJIEH KaK MPEICTABUTENb aJIKEHOB.



[Tonydenue 3TuiieHa B MPOMBIIUICHHOCTH (JIETHAPUPOBAHUE 3TaHA) U B JIA0OPATOPUU (JETHIpATALIAS YTAHOIA).
CgoiictBa (ropenue, OpoMHpOBaHME, TUIpaTalus, IOJUMepu3alus, okucieHue pactsopom KMnO4) u
npuMeHenue stusieHa. [lonusTuieH.

IIponunen. Cmepeopecynapnocme noaumepa. OCHOBHbIE HNOHATHS XMMUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUM.
Peaknun nonmmMepusanuu.

J u e H . Byraauen m HM30MpeH Kak MPEICTABUTENM JHEHOB. Peakiuy MPHCOCTUHEHUS C Y4acTHEM
COIPSKEHHBIX TUEHOB (OpOMHUpOBaHUE, TOIUMEPHU3ALUS, cuopocaioceHuposanue, 2uopuposanue). HarypanbHbiii
Y CUHTETUYECKUH Kayuyyku. Pe3una.

A 1 K ¥ H bl. ALICTWICH KaK NpeICTaBUTENb aIKHMHOB. [lomydeHne anermieHa KapOUIHBIM U METaHOBBIM
cnocobamu. [lonyuenue kapouoa kanvyus. CBoiicTBa (ropeHue, OpoMUpOBaHUE, THAPATAINS, TPUMEPU3ALINS) U
MIPUMEHEHHE alleTUIICHA.

A p e H bl. ben3on kak npeacraButens apeHoB. Cogpementvlie npedcmasnenus o cmpoeruu benzona. CBOUCTBa
OeH3oJ1a (ropeHue, HUTpOBaHKE, OPOMUPOBAHKE) U €TI0 IPUMEHEHHUE.

He ¢1p 1 cno ¢ o 651 ee nep ep ab otk u. CocraB HedTH. [lepepaboTka HedTH: TEperoHKa U KPEKUHT.
Pugopmune nuzkocopmuvix negpmenpooykmos. Ilonsmue 06 okmanogom yucie.

Kucnopoacoaep:xanme oprannyeckue coeiMHeHUs



C o up T bl. METaHON W 3TAaHOJ KaK MPEICTABUTENN IMPEICIbHBIX OJJHOATOMHBIX CHHPTOB. CBOHCTBA
sTaHoJia (ropeHue, OKUCICHUE B allblieTul, aAeruaparamus). [lomyuenue (6poorcenuem 2noko3sl U TUIpaTanuen
STHJICHA) U NPUMEHEHHE 3TaHOJA. DMmuieHeIuKoIb. I TMIEepUH KaK elle OAWH MPEACTaBUTENIb MHOTOATOMHBIX
cnupToB. KauecTBeHHasi peakiiys HA MHOTOQTOMHBIE CITUPTHI.

@ e H 0 1. [lonyuenue denona u3 kameHHoro yrisi. Kamenunslif yronb u ero ucnonb3oBanue. KokcoBanue
KaMEHHOT'O YTJIsl, BAKHEHIIINE TPOYKThI KOKCOXUMHYECKOTO MTPOU3BOICTBA.

B3aumHoe BiusiHEE aTOMOB B MoJieKyJie ¢eHoa (B3auMoeiicTBre ¢ OpOMHOM BOJOW U TUIPOKCUIIOM HATPHS).
[Tonmy4yenue u npumenenue GeHoma.

Anbaeru sl QopManbIerua U aueTaNbACTHI KaK IPEACTaBUTENN allbACTHIOB. [IoHAmue 0 Kemouax.
CpoiicTBa (peakiusi OKHCJICHHS B KHCJIOTY W BOCCTAHOBJICHUS B CHHPT, PEAKIHS IOJMKOHICHCAUU
dbopmanbieruna ¢ ¢denonom). Ilomydyenue (OKHCIEHHEM CHOUPTOB) W TpUMEHEHHE ¢opManpaeruaa u
arieranpaeruaa. GenonopopmManbIeruaHbIe MIACTMACCHL. 1epMonIacmuiHoCms U mepmMopeakmueHOCb.

KapOoHOBBI €K HCIOTBHBIL. YKCYCHast KHCIIOTA KaK MPECTABUTENb MPEIEIbHBIX OHOOCHOBHBIX
KapOOHOBBIX KUCIOT. CBOMCTBA YKCYCHON KHUCIOTHI (B3aMMOJICHCTBUE C METallIaMHU, OKCHJIaMU METAJLIOB,
THJIPOKCUIAMU METAJIOB U COJISIMH; peakius sTepudukanun). [I[puMeHeHne yKCyCHON KUCIIOTEHI.

CnoxHbledHpHblUXHUP bl. CIoXKHBIE 23PUPBI KAK MPOTYKTHI B3aUMOACHCTBUS KUCIOT CO CIIUPTaMHU.
3HayeHue CJIOXKHBIX 3(UPOB B HpUpOJe U KHU3HH ueroBeka. Omoenvhvlie npedcmagumeny KUCIOM UHO20
CMpOeHUs: 01eUH08as, TUHONe8Asl, TUHOJIeHO8AS, AKPUN08as, wasenesds, 6eH30UHAs.



Kupsl kak cioxHbIC 3QUPHI TIUIEPHUHA U KUPHBIX KAPOOHOBBIX KUCIIOT. PacTuTebHBIC U KUBOTHBIC JKUPBI,
ux cocra. ['uaponu3 wim oMbuieHUe )KUpoB. Mbuta. Cunmemuueckue moowue cpeocmea (CMC). [lpumenenue
KHUPOB. 3aMeHa HCUPOB 8 MEXHUKE HeNUULeBbLM CbIPbEM.

Y ruaeB o a sl [loustue 06 yriaeBomax. I'mioko3a kak mpeacTaBUTeNns MoHocaxapuaoB. llonstue o
JBOMCTBEHHON (YHKIMHM OPraHMYECKOro COCAMHEHHs] Ha NpUMEpEe CBOWCTB TJIOKO3bl Kak aibleruaa u
MHOI'0aTOMHOTO CHUpPTa — allbJIeruAocnupTa. bpoxeHue TriatoKo3bl. 3HAUYEHWE U INPUMEHEHUE TIIFOKO3BI.
Dpykmo3sa Kak usomep 2110K03bl.

Caxaposa KaK IIPEJICTaBUTEINb JIcaxapH/ioB.
IIpouszeoocmeo caxapa.

Kpaxmai u nemnrosnosa kak npejacraBuTeny nonvcaxapuos. CpaBHEHHE UX CBOWCTB U OMOJIOTHYECKAs POJIb.

[IpuMeHeHue 3TUX noaucaxapuioB.

A30TcoaepIKanme opraHnyecKue CoeIMHeHHsT

AmMuH BI. MeTtunamMuH Kak MNpeaACTaBUTCIIb aHH(baTquCKHX AMHMHOB M aHHUJIMH — KaK
ApOMAaTHYCCKUX. OCHOBHOCTB aMHWHOB B CpaBHCHHUU C OCHOBHBIMH CBOMCTBaMH
aMMUakKa. AHunH u €ro CBOMCTBaA



(B3auMOJICHICTBUE C COJISTHOW KHUCIIOTOW W OpOMHOW BOAOHW). B3aumHoe 6nusHue amomos 8 MOAEKYIaAX
opeanuyeckux coeounenull Ha npumepe anuauna. Ilomyuenune anmimHa o peakuuu H. H. 3ununa. Ilpumenenue

aHWINHA.
AMUHOKUCIOTBL [ JTMIIUH ¥ aJIaHUH KaK MPEACTaBUTEIN NPUPOJAHBIX aMUHOKHUCIOT. CBOMCTBA
AMUHOKHCJIOT KaK aM(OTEpHBIX OPraHUYECKUX COEMHEHUN (B3aUMOIEHCTBHUE C 1IEI0YaMH U KUCIIOTaMu ).
OcobennHocmu ouccoyuayuu AMuHOKUCIOM 8 800HbIX pacmeopax. bunonsapusie uonsi. O6pa3oBanue
MOJIUTIENTUI0B. AMHUHOKAIPOHOBAasA KUCIIOTA KaK MPEACTaBUTEh CHHTETUYECKIX aMUHOKUCIOT. [ToHsTHE O
CUHTETHUYECKUX BOJIOKHAX Ha MpUMeEpe KamnpoHa. AMUHOKUCIOMbL 8 NPUPOOe, UX OUOI02UYECKAdsl POJlb.
Heszamenumvie amunoxuciomol.

be nx u. benku xak nonunentuabl. CTpykTypa 0enkoBbIX MosieKysd. CBolicTBa O€IKOB (rOpeHue, ruapoIIu3,
L[BETHbIE peakinn). bruonornyeckas ponb 6EIKOB.

HyxkneunHoBBI €KUCIIOTBbl. HykiIeHHOBBIE KACIOTHI KaK NOJUHYKJIEOTHIbI. CTpOEHNE HYKIEOTHAA.
PHK u /IHK B cpaBHeHun. Mx posib B XpaHEHUHU U Iepeaue HaciaeICTBeHHON uHpopmauuu. [louamue o ceHHoll
UHdICeHepuu U OUOMEXHONO2UU.

I' eneTnue cka si CBA3b M € KAYKI1aCCAMUOPraHMYECKHUX cOeqUHeEHUU. [lonaTue o renernyeckon
CBSI3M U TEHETUUYECKUX pAAax.

XUMHUA U )KHU3Hb



IT nactMa cbl ©W B OJIOKH a. [loauMepu3anusi W TOJUKOHACHCAIUS KaK CIOCOOBI IMOJTYyYCHHUS
CHHTETHYECKUX BBICOKOMOJICKYJSIPHBIX ~COoequHeHUH. [loaydeHHe WMCKYCCTBEHHBIX BBICOKOMOJICKYIISIPHBIX
COCMHEHUN XUMHYecKOH Moaudukanmeil npupogHsix mnoaumepoB. CTpoeHHE TOJIMMEPOB: JIMHEHHOE,
POCTPAHCTBEHHOE, CETYATOE.

[Mousitre o miactmaccax. TepMOIUTACTHYHBIE U TEPMOPEAKTHBHBIC MOJUMEpPbl. OT/AeIbHbIC MPEJACTABUTEIN
CHHTCTUYECKUX M MCKYCCTBEHHBIX MOJUMEPOB: (HEHOIOPOPMANBICTHIHBIC CMOJIBI, TIOJMBUHUIXJIOPHI, TC(IIOH,
LEJUTYJION]I.

[TonsiTie 0 XMMHYECKMX BOJIOKHAX. HaTypanbHble, CHHTETHYECKHE W HCKYCCTBEHHBIC BOJIOKHA.
Kiaccudukaiuss ¥ OTAeIbHBIC MPEACTABUTEIN XHMHYECKUX BOJIOKOH: aleTaTHoe (TpHAlleTaTHBIA MIENK) U
suckosnoe, SuHUIXI0puoHoe (xropumn), noaunumpuivroe (Humpon), noauamuonoe (Kanpom, HAUIOH),
nonusgupnoe (rascan).

® e pwmeHT B DepMeHTH Kak OMOJOTUYECKHE KaTalu3aTophl OekoBoi pupossl. [lonstue o pH cpensi.
OcO0EHHOCTH CTPOCHUSI M CBOMCTB (CEIEKTHBHOCTD U 3P (HEKTHBHOCTD, 3aBUCHMOCTD JICHCTBUS OT TEMIIEPATYPhI
u pH cpenst pactBopa) pepMEHTOB MO CPAaBHEHHIO ¢ HEOPraHHYECKUMH Kataau3atopamu. Posib GpepMeHTOB B
JKU3HEIESITCIILHOCTH KUBBIX OPTAHU3MOB U TIPOM3BOJICTBE.

ButawmuH bl [ToHsTre o BuTaMuHax. Bu/sl BATAMHHHON HEJOCTaTOYHOCTH. Kiaccudukanus BUTAMUHOB.
Butamun C kak mNpeacTaBUTENb BOJOPACTBOPMMBIX BHTAMUHOB M BHTaMHH A KakK MpEICTaBHUTEIb
’KHPOPACTBOPUMBIX BUTAMUHOB.

T'o p M 0 H bI. [ToHATHE O TOPMOHAX KaK OMOJOTHYECKH aKTHBHBIX BEIIECTBAX, BBITOIHSAIOIINX YHIOKPHHHYIO
PETYISINI0 KU3HEASSITEIFHOCTH OPraHu3MOB. BakHelmme CBOMCTBA TOPMOHOB: BBICOKAs (DHU3HOIIOTHUYECKASI



AKTUBHOCTb, JUCTAHIIMOHHOC HeﬁCTBHC, 6BICTpOG pPaspyuiCHucC B TKAHIX. OTI[GJIBHBIG npeaACTaBUTCIIA TOPMOHOB!
MHCYIUH ¥ aapeHanuH. Ilpodunaktuka caxapHoro nuabera. [lonamue o cmepouonvix 2OpMOHAX HA NpuMepe
NOIOBbIX 20PMOHO8.

JlekapcTBa. JlekapcTBeHHas! XUMHUS: OT SITPOXUMHUU U PapMaKOTEPANTUU JJO XUMUOTEPATUH. AHTHOHOTHKH
u aucbakrepuos. Hapkoruueckue Bemectsa. Hapkomanus, 60pr0a ¢ Hell u mpodumakTuka.

Penienue 3 a 1a 4 o opraHuye cK oi XuMHu U. Perienue 3anad Ha BBIBOJI (POPMYJIbl OPraHHUYECKUX BEIIECTB MO
MPOJYKTaM CTOPaHUS B MaCCOBBIM JIOJISIM 3JIEMEHTOB.

Jdemoncrpanum. IlnaBnenue, oOyriuBaHME W TOpPEHME OPraHUYECKHX BeELIECTB. Mozenu MoJIeKy
[IPE/ICTaBUTENIEH pPa3IMYHbIX KJIACCOB OPraHUYECKUX coequHeHui. ['opeHue MmeraHa, 3TWIIEHA, alleTUJICHA.
OTHoOlIeHHEe MeTaHa, TWJICHA, aleTHIeHa M OeH30Jla K pacTBOpaM IEepMaHTraHaTa Kajiusi U OpOMHOW BoOJe.
[lonyueHne sTuieHa peaklMed AeruapaTaly >TaHojda, aleTWieHa — THUJIPOJIU30M KapOujaa KaiblMsl.
Pa3noxxeHne kaydyka npHu HarpeBaHWM, UCHBITAHUE MPOJYKTOB pa3jloKEHUs Ha HenpeaenbHocTh. Komnekuus
oOpa3uoB HedpTH M HeDTENPOIYKTOB, KAaMEHHOTO YISl U NPOAYKTOB KOKCOXHMHYECKOTO IPOU3BOJICTBA.
Oxucnenue cnupra B anbaeruj. KauecTBeHHbIE peakliid Ha MHOTOaTOMHBIE CIIUPTHI. PacTBopuMocTh (heHosa B
BOJIe IpU OOBIYHOM TeMIiepaType U npHu HarpeBaHuu. KadecTBeHHbIE peakiiuu Ha (eHosn. Peakuus «cepeOpsHOro
3epKajay aibJAErUu10B U INIIOKO3bl. OKHCIEHUE alIbJETUIOB U IJIFOKO3bI B KUCJIOTY € TOMOIIBIO THAPOKCUAA MEIU
(IT). KauecTBennas peakuus Ha kpaxmain. Komtekuus agpupHbix Macen. Kosnekius miactMace U U3AeIui U3 HUX.
Komtekuysi MICKyCCTBEHHBIX BOJIOKOH M M3JENUN M3 HUX. B3aumonelicTBue aMMuaka M aHWJIMHA C COJITHOM
KuCI0TON. Peakuus anunmHa ¢ OpoMHON BoJIoH. Jloka3aTenbCTBO HAMMYKS (YHKIMOHATIBHBIX TPYII B paCTBOPAX



aMUHOKHUCIIOT. PacTBopeHme um ocaxaeHue OenkoB. l[BeTHble peakinmu OenkoB. ['opeHHE MTHUYBETO Imepa u
wepcTsaHo HuTH. Mopens mosiekyibl JJHK. Ilepexoapl: 3TaHON — 3THIIEH — TUJIEHTIMKOJb — 3TUJICHTJIMKOJIST
menu (II); ata- HOm — 3TaHans — 3TaHoBas kucioTta. Kosekius miactMace, CAHTETUYECKUX BOJIOKOH U U3/1eTTUi
13 HuX. PasznoskeHue Mmepokcuia BOIOPOAa KaTama3oi ChIporo Mmsica u chiporo kaproderns. Komnekius CMC,
cofiepkamux 3H3UMBL. Vcmbitanue cpensl pactBopa CMC mHIukatopHoit Oymaroii. Kosmekiius BUTaMHUHHBIX
npenaparoB. McneiTanue cpeabl pacTBopa acKOpOMHOBOM KHCIOTHI HHAMKATOpHOW Oymaroii. Kcnbeitanue
anTeYHOTo TpernapaTa HHCYJINHA Ha OEJIOK.

JlabopaTopHble onbIThl. V3roToBieHNE MOJENIENH MOJEKYJI OpraHu4ecKuX coequHeHuil. O3HaKOMIIEHHE C
KOJICKIMel 00pa3moB He(TH, KAMEHHOTO YyIJIA U MPOAYKTOB HMX mepepaboTku. OOHapykKeHHe B KepOCHHE
HenpeJenbHbIX coelnHeHnH. O3HaKOMIJIEHHE C KOJUIEKIMEHW KaydyKoB M 00pa3laMu HU3JeNUd U3 PE3UHBL.
PacTBopeHue riuuepuHa B Bojie U B3aumojeicTBue ¢ ruapokcugoM menu (II). CpolicTBa yKCyCHOW KHCIOTHI,
o0mire co CBOMCTBAMM MMHEPAIbHBIX KHCIOT. [loKa3aTenbCTBO HENPENENbHOIO XapakTepa >KUIKOIro KHUpa.
B3aumogeiictBue 1i0K036I W caxaposbl ¢ ruapokcupoM meau (II). KauecTBeHHast peakius Ha Kpaxmall.
O3HakOMJIEHHE C KOJUIEKIMEW IjacTMacc W u3enuil u3 Hux. O3HAaKOMJIEHHE C KOJUIEKIIMEW HCKYCCTBEHHBIX
BOJIOKOH W m3jenuii u3 Hux. PactBopenue OenkoB B Boje. OOHapykeHne OelKoB B MoJjioke. O3HAKOMIIEHUE C
KOJJIEKIIMEW CHUHTETUYECKUX BOJIOKOH W m3Aenuil u3 Hux. O3HakomiieHne ¢ kosuiekuuein CMC, comepkammx
sH3uMbI. UcnibiTanue cpenbl pactBopa CMC unnukaropHoit 6ymaroil. O3HakoMIIeHHE C KOJIJIEKIIMEH BUTAMUHOB.
VcnibiTanue cpesibl pacTBOpa aCKOPOUHOBOM KUCIIOTHI HHIMKATOPHOM Oymaroi.



IIpakTuyeckas padora Ne 1. PemieHue SKCIepUMEHTANBHBIX 33/1ad HA HUICHTHU(PUKALUIO OPTaHUYCCKUX
COEIUHEHUMN.

IpakTnyeckas padora Ne 2. PacriozHaBaHue IJ1aCTMACC U BOJIOKOH.

OBIIAA XUMUA

IMepuoanyeckuii 3aK0H U CTPOEHNE aATOMA

OTtkpbITHE . n. MenneneeBbiM
[Tepuonnueck oro 3 akoHa. Ilepsvie nonvimku Kiaccupukayuu Xumudeckux s1emenmos. BaxHeHIme moHITHS
XUMUU: aTOM, OTHOCHUTEJIbHAsI aTOMHAas U MosieKyJisipHast maccol. OTkpsaitue [. . Menneneesbim [lepuoanueckoro
3akoHa. [lepuoauyeckuii 3akoH B popmynuposke Jl. M. Menneneena.

[Tepuonnueckas cucrema J[. 1. Menneneesa. [lepuoanueckas cucrema Jl. 1. MenneneeBa kak rpagudeckoe
otobpaxenue [lepuoanueckoro 3akoHa. Paznuunsie Bapuantsl [lepuoauyeckoi cuctemsl. [lepuosbl U rpymnmsl.
3nauenue Ilepuonnueckoro 3akona u [leproaudeckoi CUCTEMBI.

Ctpo eHue arom a. ATOM — CIJI0KHast yacTuia. Omkpvimue 31eMeHmapHvlx 4acmuy u cmpoerus amoma. sAnpo
aToMa: MPOTOHBI W HEUTpoHBL. W3oTombl. M30monst 6000poda. DNEKTPOHBI. JNEKTPOHHAs O00O0JOYKA.
OHepreTudeckuil yposeHb. Opoutanu: s- u p-. d-Opbumanu. Pactipenenenne 3J1eKTPOHOB 10 YHEPreTHUECKUM
YPOBHSIM U OpOUTANISAM. DIIEKTPOHHBIE KOH(PUTYPAIIMH aTOMOB XMMHUECKHUX DJIEMEHTOB. BaleHTHBIE BO3MOKHOCTH
AaTOMOB XUMHNYECKUX JJIEMEHTOB.



[lepuo nuue ckuii 3 ak OH U cTp 0 eHue atroM a. COBpEMEHHOE MOHATHE XUMUUECKOI0 35ieMeHTa. CoBpeMeHHas
¢dopmynupoBka Ilepuonmveckoro 3akona. I[lpuynHa TEPUOIUYHOCTH B HM3MEHEHHUH CBOMCTB XHMHYECKHX
s51eMeHTOB. OCOOEHHOCTH 3aITOTHEHHUS SHEPTETUYECKUX YPOBHEH B AJIEKTPOHHBIX 000JI0YKaX aTOMOB IIEPEXOIHBIX
3JIEMEHTOB. DJIEKTPOHHBIE CEMEICTBA IIEMEHTOB: S- U p-3JIEMEHTSI; d- U f-onemenmul.

Crpoenne BemectBa K 0B a JieHTHA 51 XUMHYe CKa s CBA3 b. [loHATHE 0 KOBaJIeHTHOM cBs3u. O0I11as 2IeKTPOHHAS
napa. KpaTHOCTh KOBaJICHTHOM CBSI3U. DJIEKTPOOTPULIATEIILHOCTD. [lepekpbieariie dieK- mpoHHbIX opoumaneti, nu-
u cuema-ces3u. KopajieHTHas TOJISIpHASI M KOBAIICHTHASI HEMOJISIpHAs XUMUYecKue CBsi3r. OOMEHHBIN U IOHOPHO-
AKIIEITOPHBIM MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBs3M. BeliecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO
CTpOEHHUs. 3aKOH MTOCTOSIHCTBA COCTaBa JIJIsl BELIECTB MOJIEKYJISIPHOIO CTPOCHHUS.

MouHagxumuueckascss3b. Katnonsl 1 annonsl. IoHHas CBsI3b U €€ CBOWCTBA. lOHHAs CBA3b Kak
KpallHUI CiTy4yail KOBAJIGHTHOM TOJSIPHOU CBsI3U. DopmynvHas eounuya seuwjecmea. OmHoCUmenbHoCmy OeleHust
XUMUYECKUX CBA3el Ha MUNDbL.

Meramnueckass xumudeckass CBs3b. OOmue  (U3MYECKHe CBOMCTBA METAUIOB.  3a8uUCUMOCHb
INEKMPONPOBOOHOCIU Memannod om memnepamypul. CiuiaBbl. Yephbie u ysemuule cniaswi.

Arp eraTHbI€ ¢ O CTOSIHHS B elle CTB a. ['a3pl. 3akoH ABorajpo Juisi Ta3oB. MosIpHBII 00BEM Ta3000pa3HBIX
BellecTB (MpH H. y.). XKuakocTu.

Bo nmop o nHa s xuMmue cka s CBS3 b. BomopomHas CBsi3b Kak OCOOBIN ciydaid MeEKMOJEKYJISPHOTO
B3aUMOJICHCTBUA. MexaHu3M ee o0pa3oBaHWS M BIWSHHE Ha CBOWCTBA BEHIECTB (HA TPHUMEpPE BOJBI).



Hcnonvzosanue 60061 8 661my U Ha NPOU3BOOCMEe. BHYyMpumonekyisapnas 6000pOOHAS CE:3b U ee OUON0SUYeCKAs]
POTb.

T wumbl KpucTa JUTHUECKUX p emeTo K. Kpucrammmyeckas penierka. MoHHBIE, METAULTMYECKUE, aTOMHBIE U
MOJICKYJISIPHBIE KPUCTANIMYECKUE PEIIeTKU. AJUToTponus. AMOp(HbIE BEIIECTBA, UX OMAUUUMENbHbIE CEOUCMEA.

YucTteieBenecTBaucMecu. CMeCH U XUMUYCCKHE COSTMHEHHSI. | OMOTEHHBIC U T€TEPOTCHHBIE CMECH.
MaccoBasi u 00beMHas JI0JIM KOMIIOHEHTOB B cMecd. MaccoBasi J1oJisi ipumeced. Pemenne 3aqad Ha MacCoBYrO
TOJI0 IpuMeceit. Knaccugukayus eewjecme no cmenenu ux 4ucmomai.

HucnepcHbiecucTte M bl [lonsarue nucniepcHoit cucremsl. JlucnepcHas ¢gasza u JucrepcuoHHast cpefa.
Krnaccudukanus aucrepcHbIX cucteM. Kounouodusie oucnepchvle cucmemvl. 30au u 2enu. 3HaveHue OUCnepCHvlx
cucmem 8 npUpPoOe U HCU3HU 4el08eKd.

3.11eKTp0.1anqec1caﬂ AUcconanmsa

P ac 1B o p bl PacTBOPBI Kak TOMOTCHHBIE CUCTEMBI, COCTOSIIINE M3 YACTHII PACTBOPUTEIISI, PACTBOPEHHOTO
BEIIECTBA W MPOJYKTOB MX B3aUMOJICHCTBUS. Pacmeopenue Kax (usuxo-xumuueckuil npoyecc. MaccoBas 10JIs
pPacTBOPEHHOTO BelecTBa. TUIIBI pacTBOPOB. MonapHas konyenmpayus eeujecmsa. Munepanvhvie 600bi.

T e opus > JEKTp O JUTHYE CK OM AWC C ONMANM M. DJIEKTPOIUTHI M HEIIEKTPOIuThl. CTeneHb
ANEKTPONIUTHYECKON Jucconuanui. CuibHBIE U ClIa0ble AIEKTPONUTHI. YPaBHEHUS DIIEKTPOIUTHUECCKON
nucconmanuu. Mexanuzm ouccoyuayuu. Cmynenuamas ouccoyuayusi. Booopoonuwiii nokazamenns.



K u c o T B B CBeTe TCOPUU DIEKTPOIUTHUSCKON nuccornmanuu. OOmue CBOWCTBA HEOPTAaHWMYECKUX H
OpPTaHUYECKUX KHCIIOT. Y CIOBUS TCUCHHS PEaKIMid MEXTy IEKTPOIUTaMu 10 KoHua. Cneyuguueckue ceoticmsa
A30MHOU, KOHYEHMPUPOBAHHOU CEPHOU U MYPABLUHOU KUCTIOM.

O CcHOBaHHU A B CBETE€ TEOPUH AIEKTPOIUTUYECKON TMCCOLMALINH, UX KIIacCUPUKALUA U 00IIMe CBOMCTRA.
Amunvl kax opeanuveckue ocnosanus. Cpagnenue coUCmMe AMMUAKA, MEMULAMUHA U AHUTUHA.

C 0 71 u B cBEeTE TEOPUU DIIEKTPOIUTUUECKON TUCCOLMAIUY, UX Kiaccubukanus u obmue coictBa. Conu
Kkucivle u ocnosusie. Comu opeanuyeckux kuciom. Moina. DIEKTPOXUMUUCCKUI P HAPSIKEHHIT METAIIOB H €r0
HCIIONL30BAHNE [T XaPAKTEPUCTHKHA BOCCTAHOBUTENBHEIX CBOMCTB METaJUIOB.

I'u o p o 1 u3. Ciiyuau runponusa cosneil. Peakuust cpens (pH) B pacTBopax ruipou3yIOIINXCS COEH.
Tuoponus opeanuueckux e- wecms, e2o 3naueHue.

XHMHYeCKHEe peaKkuu
K na ¢ cuduxanms xumuue ckux p eakuu H. Peakyuu, uoywjue Oe3 uzmeHenus cocmasa 6euecms.

Krnaccugukanus mo 4ucily U COCTaBy pearupyroluxX BELIECTB M MPOJYKTOB peakuuu. Peakuuu pas3iiokeHus,
COEIMHEHMS, 3aMellleHuss U OOMEeHa B HEOpraHMYecKOM XWUMUU. Peakyuu npucoeouHenus, omuyensieHus,
3amMeweHUs U U3oMepu3ayuu 6 opeanudeckol xumuu. Peakyuu noaumepuszayuu Kax 4acmuwlil Cay4au peaKyuu
npUcoeoUHeHusl.

T emoB oif 3 @ ¢ ekT XUMHYe CKUX P eakuu W. DK30- U SHIOTEPMHUECKHE peakluu. TepMOXUMHUYECKHe
ypaBHeHUs. Pacuer Konn4yecTBa TEIIOTHI 10 TEPMOXUMUYECKUM YPABHEHUSM.



Ck op 0 CTh XUMHUYE CKUX P eakiu i. [IoHsATHE O CKOPOCTH XUMUUYECKHUX PEAKIUH, AaHATUTUYECKOE BHIPAKECHHE.
3aBUCHUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPALIUU, TABJICHUsI, TEMIIEPATYPhl, IPUPOJIbI PEaruPYIOIINX BEIIECTB,
IUIOLIA/IA UX COMPUKOCHOBEHHS. 3aKOH JIEHCTBYIOIIUX Macc. Peuenue 3a0a4 Ha XUMUYECKYI0 KUHEMUKY.

K a 1 a n u 3. Karanuzaropsl. Karanus. [ omoeennviit u cemepocennsii kamanu3s. [IpuMepbl KaTaTUTHYECKUX
MIPOLIECCOB B MPOMBITINIEHHOCTH, TEXHUKE, OBITY.
depMEeHTBI U UX OTIINYHSI OT HEOPTaHWIECKUX KaTtaan3aTopoB. [I[puMeHeHre KaTaau3aTopoB U (JePMEHTOB.

XumMuuyeckoepaBHOBEecHe Ob0paruMmble 1 HEOOpPATUMBIE PEAKIIUU. XUMUYECKOE PaBHOBECHE U
CIIOCOOBI €r0 CMEIeHHS Ha IpUMepe NoiaydeHus ammuaka. Cunmes ammuarka 6 npomviuiieHHocmu. Ilonamue 06
ONMUMATLHBIX YCI0BUAX NPOBEOCHUS. MEXHOTI02UYECK020 Npoyeccd.

OKWHC JIUTENTBHO-B O C CT aHOBUTE JIbHBIE  TIPOIIECCHI. OKHCIIUTENEHO-BOCCTAHOBUTEIILHBIC PEAKIIUH.
OkucnuTellb U BoccTaHoBUTEIb. OKUCICHHE U BOCCTAHOBJICHHE. CocraBneHrue ypaBHEHHU OKHCIUTEIHHO-
BOCCTAHOBUTEBHBIX PEAKIIMH METOJOM AJIEKTPOHHOTO OasiaHca.

O Omme cBoiicTBa MeTa/IOB. XMMHUYECKHE CBOMCTBA METaJNIOB KaKk  BOCCTaHOBHTEIICH.
BzaumopneiictBue MeTamioB c HEMeTalIaMu, BOJIOM, KUCJIIOTaMHU U PACTBOPAMHU COJIEH.
Meramiorepmusi.

K opp o 3ust MeT a 0B Kak oxuciumenbHo-6occmanosumenvHulid npoyecc. CriocoObl 3alIUTHl METAJUIOB OT
KOPpO3HUH.
O Omue CBOMCTB a HEMET a JIJI0 B. XMMHYECKHE CBOMCTBA HEMETAJIOB KaK OKHCITUTEINEH.



B3aumMoneiicTBue ¢ MeTaiaMu, BOJIOPOJIOM U IPYTHUMH HEMETAJIAMHU. CaoiicTBa HEMETAJIOB  KaK
BOCcTaHOBHTENEH. B3anmoneiicTBue c NPOCTBIMH U CJIOKHBIMU BEIIIECTBAMU-OKHCIUTEIISIMH.

Obwas xapaxmepucmuxa 2ai02eHos.

OnexTp o au 3. Obwue cnocobbl NOIYHeHUs MEMallo8 U HeMemaiios. DASKTPOIN3 PaCTBOPOB U PacCIlJIaBOB
ANEKTPOJIUTOB HA MpPHUMEpPE XJIOpHJA HATpus. DJIEKTPOIUTHUYECKOE IMONydYeHHe amoMuHus. [Ipaktudeckoe
3HAYCHHUE IICKTPOJIN3A.

Tanveanonnacmuka u 2anb8aHOCmMeusl.

3akn4eHue. [lepcrnekTuBhl pa3BUTHS XUMUYECKOH HAYKH M XUMHUYECKOTO IMTPOU3BOJICTBA. XHUMHUS U

pobJieMa OXpaHbl OKPYKAIOIICH CPEIbI.

Jdemonctpanuu. Pasmmuneie  ¢opmbr  [lepuommueckoit  cuctemsr JI. WM. MenneneeBa. Mojenb
KPUCTAINIMYECKON peleTKu xsopujaa Hatpus. OOpaslbl MUHEpPAJIOB C MOHHON KPUCTAIJIMYECKOW pPEHIETKOM:
KaJIbIIUTa, TaJuTa. MOJENn KPUCTAUIMUECKHX PEIIETOK «CyXOTo Jibjaa» (WiIu uoja), aimasa, rpadura (wim
KkBapia). Mojens MoJIIpHOTO 00Bhema ra3oB. TpH arperaTHbIX COCTOSTHUS BOIbI. OOPa3Ibl pa3IMYHbBIX JUCTIEPCHBIX
CHUCTEM: SMYJIbCHH, CyCHeH3uM, a’dpo3osieid, reieit u 3omeil. Koarymsanus. Cunepesuc. Dddext Tunmans.
HcnpiTaHue pacTBOPOB 3JEKTPOIMTOB M HEIIEKTPOJIUTOB Ha MPEAMET JUCCOLMAIUU. 3aBUCUMOCTh CTENEHU
ANEKTPOIIUTUYECKON TUCCOLMAIMU YKCYCHOM KHCIIOTBI OT pa30aBieHus pactBopa. [Ipumepsl peakuuii HOHHOTO
oOMeHa, UayIlux ¢ o0Opa3oBaHUEM OCaJKa, ra3a WM BOAbl. XMMHUYECKHE CBOMCTBA KHUCIIOT: B3aUMOJIEHCTBUE C
MeTaJlJlaMi, OCHOBHBIMH U aM(OTEpPHBIMU OKCHJAMH, OCHOBAaHUSMHU (ILEJIOYaMHU M HEPACTBOPHUMBIMU B BOJE),
consiMu. B3aumonelicTBue a30THON KUCIOTHI ¢ Menplo. OOyriiMBaHHe KOHLEHTPUPOBAHHOW CEPHOI KHUCIOTON



caxapo3bl. XHMMHUYECKHME CBOMCTBA WIEIOYEH: peaKUUs HEUTpAIM3aLMM, B3aUMOJECUCTBUE C KHUCIOTHBIMU
OKCHJIaMU, COJISIMU. Pa3iiokeHHe HepacTBOPHUMBIX B BOJIE€ OCHOBAHUW MPHU HAarpeBaHWU. XHUMHUYECKUE CBOMCTBA
COJICH: B3aMMOJCHCTBHE C METAINIAMH, KUCIIOTAMH, IIEI0YaMHu, ¢ IPYTUMH coyisiMe. [ uaponu3 kapOuma KambIus.
N3yuyenne pH pacTBOpoB ruapoJIM3YIOLIUXCS COJEH: KapOOHAaTOB WLIEJIOUYHBIX METAJUIOB, XJIOpHAAa U alerara
aMMOHUS. DK30TEPMHUUECKUE U SHIOTEPMHUUECKHE XUMUUYECKHE PEaKIMK. TEeIIoBbIe SBJICHUS MPU PACTBOPEHUH
CEPHOU KHUCJIOTHl U AMMHUAYHOU CEJUTPBI. 3aBUCUMOCTh CKOPOCTHU PEAKIIMU OT MPHUPOJBI BEIIECCTB HA MPUMEPE
B3aMMOJICVCTBUSI PACTBOPOB PA3JIMYHBIX KHUCJIOT OJMHAKOBOM KOHUEHTpPALMM C OJMHAKOBBIMM KYCOUYKaMHU
(rpanysiaMM) IIMHKA U OJJUHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IMHKA, JKeJe3a) C paCTBOPOM COJISTHOM
KHUCJIOTHI. B3ammoneicTBue pacTBOPOB CEPHOM KHCIOTBI C PAcTBOpAMH THOCYJb(ara HATPHUS Pa3IAYHOMN
KOHUEHTpPAUUK W TeMIeparypel. Moaenp Kumsimero ciosi. PasiioxkeHue mnepokcuaa BOJAOpPOAA C IMOMOULIBIO
Heoprannueckux karaiauzatopos (FeCl2, KI) u mpupoaHbix 0OBEKTOB, coaepiKallux Karanasy (ChIpoe Msico,
kaptodens). I[IpocTeiimne OKHUCIUTEIHHOBOCCTAHOBUTENIBHBIE PEAKIIMU: B3aUMOJICHCTBUE IIMHKA C COJISTHOMN
KHCIOTON U xkene3a ¢ cynbarom meau (II). Moxens snekTponuzepa. Moaenb 3MEKTPONU3HON BaHHBI s
MIOJIyYEHUS aTFOMUHUSL.

JlaboparopHblie onbIThI. OnpeieTIeHue TUIa KPUCTATUIMUECKON PEIIETKH BEIIeCTBA U ONMCAHUE €r0 CBOMCTB.
O3HaKOMJICHHUE C TUCTIEPCHBIMU CUCTEMaMHU.

Peaxiuu, naymue ¢ o6pa3oBaHueM ocajka, ra3a WM BOJbl. B3anMoseiicTBHEe CONSTHON KUCIOTHI C IIMHKOM,
okcugom Mmemau (II), rumpoxcumom memau (II), kapbonarom kampius. B3auMopeiicTBue pacTBopa THAPOKCHIA
HaTpHs C COJISTHOM KUCIOTOW B puCyTcTBUM (heHondTasenHa, ¢ pactBopom xiopunaa xenesa (I1I), ¢ pactBopom
conu anmomMuHus. B3aumopeiictBue pactBopa cynbdara menu (II) ¢ xenezom, U3BeCTKOBOM BOAOH, pacTBOPOM



xyopuaa Kanblus. [lomyuenue ruapokapOOHaTa KajlblUs B3aUMOACHWCTBHEM H3BECTKOBOW BOJBI C OKCHIAOM
yraepoaa (IV) (Belapixaemplii Bo3ayx). McnelTaHne HMHAMKATOPOM —PpPacTBOPOB THAPOJIM3YIOIIUXCS U
HETUPONU3YIOIUX s colieil. Peakuus 3amernieHust Meu Jkenne3oM B pactBope cynbdara menu (II). [Tomydyenne
KHMCIIOpO/la pa3joKEHUEM INEpOKCHIa BOAOpPOJAa C INOMOUIbI auokcuzaa Mmapranua. Ilonydyenue Bogopona
B3aUMOJICHCTBHEM KHUCIIOTHI ¢ TUHKOM. O3HAaKOMJICHHE C MIpenapaTtaMu Obl-OBOH XUMHUH, COJIEPKAIIUMH SH3UMBI.
IIpakTuyeckast padora Ne 1. [TonyyeHnue u pacrio3HaBaHUE ra30B.

IIpakTnyeckas padora Ne 2. Pemenue skcepuMeHTAIbHBIX 33/1a4 Ha UACHTU(DUKAIINIO HEOPTaHUYECKUX U
OPraHUYeCKUX COCTUHECHUM.

[INIAHUPYEMBIE PE3VJIbTATBI U3YUEHUA
YYEBHOTI'O ITPEJMETA «XUMUA» HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

BpinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:
— IOHMMAaTh XUMHUYECKYI0 KAPTUHY MUPA KaK
COCTABHYIO 4aCTh LIEJIOCTHOM HAYYHOU KapTUHBI MUPA;



— pacKpbIBaTh POJIb XUMUU U XUMHUYECKOT0 IPOU3BOICTBA KAaK IPOU3BOIUTEIBHON CUIIbI
COBPEMEHHOT0 00I1IeCTBa;

— (opMynupoBaTh 3HAUCHUE XUMHUU U €€ JTIOCTHKECHUH JIJIs TOBCETHEBHOM JKU3HU YEJI0OBEKa;

— YCTaHaBJIMBATh B3aUMOCBA3b MEXAY XUMUEH U APYTUMH €CTECTBEHHBIMU HAyKaMu;

— (GOopMyIHpOBaTH OCHOBHBIE TIOJIOKEHUS TEOPHU XUMUYECKOTO CTPOCHHSI OPTraHUYECKUX COCIMHEHUH A.
M. byTnepoBa u WLUIIOCTPUPOBATH UX IPUMEPAMH U3 OPraHUYECKON U HEOPTaHUYECKOW XUMHUU;

— apryMEHTHUPOBATh YHUBEPCAIBbHBIA XapaKTEP XUMUUECKHUX MMOHATUN, 3aKOHOB U TEOPHM 11151
OpraHUYeCKON U HEOPraHMYECKON XUMHUU;

— (opmynupoats [lepunonuuecknii 3akon Jl. 1. MenneneeBa n 3aKkOHOMEPHOCTH U3MEHEHUH B CTPOCHUHU U
CBOMCTBaX XMMUYECKHUX JIEMEHTOB U 00pa30BaHHBIX UMM BEIIECTB Ha OCHOBE [leproanueckol CHCTEMBI KakK
rpaduueckoro oroOpaxxenus [leproauueckoro 3akoHa;

— XapaKkTepHu30BaTh S- U P-JIIEMEHTHI, a TAKXKE JKEJIE€30 110 X NoJiokeHnto B [leprnoanueckoii cucreme /1. 1.
Menneneena;

— KJIaCCU(PUITUPOBATH BUIbI XUMUYECKON CBS3U U TUIBI KPUCTAITMYECKUX PEIIETOK, OOBICHITH MEXaHU3MBbI
uX 00pa3oBaHUs U I0Ka3bIBATh €AMHYIO IPUPOLY XUMUYECKUX CBSA3EH (KOBAaJICHTHON, HOHHOM,

METaJUTHYECKOM, BOJIOPOIHOM );

— OOBSACHATH MPUYMHBI MHOT00Opa3Hsl BEIIECTB, UCIIONb3Y SBJIEHUS U30MEPUHU, TOMOJIOTUH, AJUIOTPOIIUY;

— KJIaCCUPUIMPOBATh XUMUYECKHE PEAKIIMU B HEOPTAaHUYECKOM U OpraHMYECKO XUMUU 10 Pa3IuYHbIM
OCHOBAHHSIM M YCTAHABJIMBATH CIEUM(UKY TUIIOB PEAKLUN OT 00ILEro uepe3 0COOEHHOE K eJMHUYHOMY;



— XapaKTepu30BaTh TUAPOIIN3 KaK CICHU(PUIHBII OOMEHHBIN MPOIIECC U PACKPHIBATH €0 POJIb B )KUBOU U
HEKHUBOU TIPUPO/IE;

— XapaKTepHu30BaTh FICKTPOIH3 KaK CHEIUPUIHBIN OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIN MPOIIECC U €T0
MPaKTUYECKOE 3HAUCHHUE;

— XapaKTepHu30BaTh KOPPO3UIO METAJIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC U MPeAIarath
CHOCOOBI 3aIIUTHI OT HEE;

— KJIaccupuIupoBaTh HEOpraHUYEeCKue u

OpraHUYEeCcKUe BEIECTBA;

— XapaKTepH30BaTh O0IME XUMUUYECKUE CBOICTBA Ba)KHEHIIINX KJIACCOB HEOPraHMUYECKUX U OPraHUYECKHX
COEIMHEHNUH B IUIaHE OT 00IIero Yepe3 0COOCHHOE K eIMHIYHOMY;

— HCII0JIb30BaTh 3HAKOBYIO CUCTEMY XUMHUECKOTO S13bIKa JIJIs1 OTOOPAXKEHUS COCTaBa (XUMHUYECKUE
(GbOopMyIibl) U CBOMCTB (XMMHUECKHE YPABHEHNS) BEIIECTB;

— UCMOJIb30BaTh MPaBUiIa U HOPMbI MEKYHAPOIHOM HOMEHKJIATYphI 111 HA3BaHUI BEIECTB 110 popMysIam
1, HA00OPOT, JIJIs1 COCTABICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (POPMYJI COEAUHEHH MO0 UX HAa3BaHUM;

— 3HaTh TPUBHAJIbHbBIC HA3BAaHUS BAKHEHIIINX B OBITOBOM OTHOILIEHUHM HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB;

— XapaKTepHu30BaTh CBOMCTBA, MOJTYYEHHE U MPUMEHEHNE BaXKHEUIINX MPe/ICTaBUTENEeH KIIacCOB
OpPraHMYECKUX COEAMHEHUH (aJIKaHOB, AJIKEHOB, AJIKUHOB, JIKaJIM€HOB, ApOMAaTUYECKUX YTIIEBOI0POIOB,
CIHUPTOB, PEHOJIOB, aJbAETUI0B, IPEACIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT, CII0KHBIX 3()UPOB U KUPOB,



yIJ1€BOJOB, AMUHOB, aMUHOKHUCIIOT);

— YCTaHaBIMBATh 3aBUCUMOCTh SKOHOMHUKH CTpaHbl OT JOOBIYM, TPAaHCIOPTUPOBKH WU TEepepabOTKH
YIJI€BOAOPOAHOTO ChIpbs (HE(TH U IPUPOJHOIO rasa);

— SKCIEPUMEHTAJIBHO MOJITBEPXkKAaTh COCTAB U CBOMCTBA BaXKHEHIIMX MPEACTaBUTENICH N3yUYEHHBIX KIacCOB
HEOPraHMYeCKUX U OPraHMYECKHUX BELIECTB C COOJIIOJCHMEM IpaBWJI TEXHMKM O€30IacHOCTU sl paboThl ¢
XUMHAYECKHMH BEIIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHUEM;

— XapaKTepH30BaTh CKOPOCTh XUMHUECKOW PEAKLIUU U €€ 3aBUCUMOCTb OT PAa3JIMYHbIX (PaKTOPOB;

— XapaKTCpU30BaATb XUMUYCCKOC paBHOBECUC 1 €TI0 CMCIICHUE B 3aBUCUMOCTH OT PA3JIMYHBIX q)aKTOPOB;

— HOPOU3BOANUTH PacucCThl 110 XUMHUYECKUM q)OpMYJIaM " YpaBHCHHAM Ha OCHOBC
KOJINYECTBEHHBIX OTHOIIECHUHM MEX/ly yUaCTHUKaMU XUMUYECKUX pEeaKlHii; — coOI0AaTh MpaBuiia

9KOJIOTMYECKOM 0€30M1acHOCTH BO B3aMMOOTHOILIEHUSX C OKPY)KaroIIel cpesloil mpu oOpalleHuu ¢
XMMHYECKHMH BELIECTBAMH, MaTEPUATIAMH U ITPOLIECCAMHU.

BoinyckHuK Ha 0230BOM YPOBHE IOJIYYHT BO3MOKHOCTD HAYYHUThCH:

— UCNONIb308AMb MEMOObl HAYYHO20 NOZHAHUS NPU GbINOJIHEHUU NPOEKMO8 U Yy4eOHO-UCCIe008ameNbCKUx
3a0ay XumMu4eckou memamuxu,

— NPOCHO3UPOBAMb CMPOEHUE U CEOUCTEA HE3HAKOMbIX HEOP2AHUYECKUX U OP2AHUYECKUX 8eUjeCnE Ha OCHOBE
aumanozuu,

— NPOcHO3Uposanib medeHue XumMudvecKkux npoyeccos 6 s3asucumocmu om yCJlOBulZ ux npomexkanus u
I’lp@d/ledWlb cnocoowl YIpasierust Smumu npoyeccamu,



— YCManasnueams G3auUMOCEI3U XUMUU C NPeOMEemamu 2yMAHUMAapHo20 yukia (s36lKom, aumepamypot,
MUPOBOTL XYO0IHCECMBEHHOU KYIbMYPOIL);

— PACKpbI8ams poib XUMUYECKUX 3HAHULL 8 OYOyujeli NpaKmuieckol 0esmeibHOCmu,

— pacKkpuvleams poib XUMUYECKUX 3HAHUL 8 POPMUPOBAHUU UHOUBUOYATILHOU 0OPA3068aAMeNbHOU MPAEKMOPUU,

— NPOZHO3UPOBAMb CHOCOOHOCb HEOPLAHUYECKUX U OP2AHUYECKUX Beuecms NpOAsIsamb OKUCIUMelbHble
U/unu 80CCMaHo8UmMeNnbHble CGOUCMBA C Y4emom cmenenell
OKUCTIEHUsL DIeMEHMO8, 00PA3VIOUUX UX;

— apeymenmuposams €OUHCMBO — MUPA  BeujeCms YCMAHOBICHUEM — 2eHEeMU4ecKoll ces3uU

MeIHCOY HeOPLAHUYECKUMU U OP2AHUYECKUMU 8eUjeCmEami;

— gradems XUMUYECKUM  S3bIKOM o1 0bozaujenust CLO8APHO20 3aNACa U PA3GUMUsL peyl,

— Xapakmepuzoeamsv CMAHOSNEeHUe HAYYHOU meopuu Ha npumepe omkpuimus Ilepuoouueckoco 3axona u
Meopul XuMU4ecko2o CmpoeHus OpeaHuyecKux eeujecms,

—  KpUMuyecku OMHOCUMbCS K NCEBOOHAYUHOU XUMUYECKOU UHGOpMayuu, NOIY4aAemMol U3 PA3HbIX
UCMOYHUKOS,;

— noHumams 2100anbHble NPoOIeMbl, cmoswue neped ueroseuecmseom (9Konio2uuecKkue, sHepeemudecKue,
coipvesvle), U npedazams nymu ux peuleHust, 8 mom 4ucie u ¢ NOMOWbIO XUMULL.

TemaTnuyeckoe nuiannposanue 10 kiaace



No Hazanue Tembl KonuuectBo uvacos
1 Tema 1. Crpoenne aTomal 3 gaca
U TCPUOIMYCCKUN 3aKOH|
a. U.
Menpeneena
2 CtpoecHue BelecTsa 13 yacoB
3 XUMIUYECKHE PEaKIIUH 8 yacoB
4 Berecta 1 ux 10 gacoB

CBOMCTBA




TemaTnueckoe miianuposanue 11 kiaace

Ne HazBanue Tembl KomnngectBo 4dacos

1 Baeaenue 2

2 VYTI1eBOIOPOIBI U UX 8
MPUPOTHBIC HCTOYHUKH

3 Kucnopomoconepxkaniue 16
COCAUHEHMS

4 UckyccTBeHHbBIC U 7

CUHTETUYECKHE
MIOJINMEPBI




