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1.JInaHoCcTHBIC,MeTANIPEAMETHbIE U MpPeIMETFbIe Pe3y.bTAThl 0CBOCHHS Y4eOHOI0
npeaMera « XHMHS»

1.1.JInaHoCTHBIMHE pe3yJbTaTaMH H3yueHHs npeamera «Xumus» B 8-9 Kiaccax
ABJISAFOTCS CIIEIYIOIUE YMEHHUS:
®0CO3HaBaThb €JMHCTBO M IEJOCTHOCTH OKPYKAIOUIEro MHpa, BO3MOXHOCTH €ro
MTO3HABACMOCTH U 00BACHUMOCTH Ha OCHOBE JIOCTIIKEHU I HAYKH;

@ [TOCTCIIEHHO BBICTpaUBaATh cOOCTBEHHOE I[EJIOCTHOE MHPOBO33PCHUC! 0CO3HaBaTh
Il()'[‘ptGHOCTb H TOTOBHOCTH K CaMOOGpaBOBaHH}U, B TOM 4YMcCIIC W B paMKax
e CaMOCTOSATENBHON JIeSTeILHOCTHA BHE HIKOJIBL,

® OUE€HHBATh JXHWIHEHHBIE CHTYAIlUHM C TOYKH 3peHHUA Oe301acHoro 06]3&'321 KH3HH H

COXPaHEHHS 3/I0POBbS;

® OIIEHHMBATH 3KOJIOIMYECKHHA PUCK B3aUMOOTHOIIECFHIi YeJIOBEKA U TIPHPO/IBI.

e hOpV.MPOBATH KO ITHYECKOE MBIIUICHYE: YMEHHE OIEHWBATh CBOKO JIEATEIHLHOCTh M
HNOCTYIKH JPYrUX JIIOJACH ¢ TOYKH 3pEHUs COXPAHEHHUS OKPYKaIOLIeH Cpejbl - rapaHTa
JKU3HU U 6arononyyus mojicit Ha 3emuie.

1.2.MeranpeaMeTHBIMH pe3yJIbTaTaMH H3YUeHUS Kypca « XUMHS» gBIseTcs GopMHpoOBaHHe
YHUBEPCAJIBHBIX YueOHBIX aeitcTuii (YV]).

1.2. 1. Pecyisimuenwie YV
® CAMOCTNATENILHO OOHApYX HUBaTh U (OPMYIUPOBATH VIeCHVIO Tpob.IeMy, ONpeensiTh
e yueOHOM eI TeIbHOCTH;
® BBIJIBUTATh BEPCHH PEIIEHUs ITPOOJIEMBI, OCO3HABATH KOHEYHBIH Pe3ylibTar, BRIOMpATh U3
NPEUTOKEHHBIX U HCKATh CAMOCTOATEIBHO CPEJACTBA JIOCTHIKEHHUS TIEITH;
® COCTaBJIATh (MHIMBUYaJIbHO WM B IPYIINeE) IJIaH PEUICHUs TIPOOIIEMBI;

e paboTasi 110 TUIaHy, CBEPSATH CBOM JAEHCTBHSA C LENLI0 M, TIPH HEOOXOAMMOCTH, HCIIPABIIAThH
OIMTUOKHU CaMOCTOSTEITBHO;

®B JIMAJIOTE C YYHTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIFHO BBIPAOOTAHHBIC KPHTEPHH
OIEHKH.

1.2.2 Hosznasamenvnvie YVJI:

® AHAIM3UPOBATh, CpPaBHUBATh, KiaccuuuupoBats U 0600maTh (GakThl U SABJICHHS.
BeISBISTE IPUYMHBL U CIIEACTBAS TPOCTHIX SIBJIEHHUIA.

® OCYIICC (BJIATE CpPABHECHHC, KJ’I&CCHQ)HKEIU.HIO, CAMOCTOSTEIIEHO BblﬁHpai-] OCHOBAQHHA H
KPUTEPUH 11 YKA3aHHBIX JIOTHYECKUX OTepariuii;

Wge

- ®CTHI0UTh  JIOTWYECKOE  pacCy’kJeHHe, BKJIIOYAlOUlee  YCTAHOBJICHHE  IPUYMHHO-
| Bl CJIEJICTBEHHBIX CBA3EH.
7 ®C03/1aBaTh CXEMATHYECKHE MOJEIH C BbLICICHHEM CYHICCTBEHHBIX XapaKTEPUCTHK
00BeKTa.

® COCTABJISATh TE€3UCHI, PA3JIMYHBIE BHJIbI IUIAHCB (MPOCTHIX, CIOKHBIX | T.I1.).

© 1peoOpa30BBIBATH HH(POPMAIMIO M3 OHOTO BHAA B APYTOM (TA0IHUILY B TEKCT U IIp.).

® YMETh ONPECACIATE BO3MOMKHBIE HMCTOYHMUKH HCO6X0,[[HMBIX CBeI[eHHf:I, MMPOH3BOAUTL
NOMCK UH{CPMAIMH, aHATU3UPOBATH U OIIEHUBATH €& JIOCTOBEPHOCTD.

1.2. 3. Kommyvnuxamuenwvie VVI:

CaMocCTOATEIhHO OPraHU3CBLIBaTL yueOHOE B3aUMOJEHCTBIE R IpyIe (CIpeaesTs o0IIue
o g LI, PACTIPEJIENISTh POJIU, JOTOBAPUBATHLCS APYT € JAPYrOM H T.J1.).

1.3.I1p eAMeTHBIMH pe3yJbTaTaMd U3y4eHUs [IPeIMEeTa SBJISIOTCS CIIE/IVIOIUE YMEHHS:
® OCO3HAHHE POJIM BEIIECTB:
- ONIPEJIENISTh POJIb PA3JIMUHBIX RELIECTB B MPHPOIE ¥ TEXHHKE;




- 00BACHATH POJIb BELIECTB B UX KPYTOBOPOTE.

paccMoTpeNHe XHMUYECKHX MPOLECCOB:

- IPHBOJIUTE MIPUMEPHI XUMHYECKHIX MPOIIECCOB B IPUPOJIE;

= HaXOJHTh YEPThI, CBUJICTEILCTBYIOIME 00 OOMINX NPH3HAKAX XHMHYECKUX MPOLECCOB U
HX pa3JInqusx.

® [IPOBE/ICHHE XUMHYECKUX OTIBITOB H SKCIIEPHMEHTOB, OOBACHEHHE HX PE3YIIbTATOR,

UCITONIL30BAaHHE XUMHULECKUX 3HAHUI B OBITY:
— OOBACHATH 3HAYEHME BEIIECTB B KH3HU M XO3AHCTBE YeJIOBEKA.
YMEHHE OOBACHATH MUP C TOUKH 3PEHUSA XUMUH
— NEePeYHNCIIATE OTIHYHUTEIBHBIC CBOHCTBA XMMHUYECKHX BEHIECTR;
— Pa3/M4aTh OCHOBHBIE XHMUYECKHUE ITPOLIECCHI;
- OIIpe/IeNSTh OCHOBHBIE KJIACCH! HEOPTAHUYECKUX BEIECTB;
- TIOHUMATh CMBICII XUMHYECKUX TEPMHHOB.
OBJIAZICHL:C OCHOBAMH METOJIOB MO3HAHMSA, XapaKTEPHBIX /IS €CTECTBEEHBIX HAYK:
- XapakTepU30BaTh METOAbI XUMHYECKON HayKH (Habiio/IcHNEe, CpaBHEHHE, SKCIIEPUMENT,
U3MEPEHNE) U UX POJTh B MO3HAKUH PUPOJIBI;
- MPOBOJUTE XUMUYECKHUE OIBITHI U SKCIIEPUMEHTHI U OOBSICHATH HX PE3YIILTATEL.
YMEHHE OLEHUBATH MOBEJACHHE YEJIOBEKA C TOYKH 3PCHUS XHMHYECKON 0€30MacHOCTH 110
OTHOIIIEHHUIO K YEJIOBEKY U IPUPOJIE:
- MCIONb30BaTh 3HAHMS XUMHHM IIpU COONIOACHUM TPABWII HCIOJLI0BAHUS OBLITOBLIX
XUMHYECKHX TIperaparos;
— pa3nuyaTtk OMacHble U Oe30IMacHbIe BEIECTRA.



¥
_DJIeMEHTa B BEIIecTse; 2) Macco30i* JI0JIM PacTBOPEHHOTO BENIECTBA B PAcTBOPE; 3) KOJIMYECTBA BELIECTBA,
“Macchl WM 00beMa 10 KOJIMYECTBY BElIECTBA, Macce Wil 00bEMY OJHOTO M3 PEareHTOB WM TPOIYKTOB
peaKiuu.
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Coaepxanue (8 kiace)
MeTobl MO3HAHNS BemeCTB  XHMHYECKHX SABJICHHH
XHMHA KaK 4acTh €CTECTBO3HAHUS. XUMHUS - HAYKa O BEIIECTBAX, MX CTPOCHHUH, CBONCTBAX U

MpeBpaliecHHsIX.

HaﬁJ'IIO,[ICHHe, OITHCaHHWE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICJTHPOBaHUE. [ToHsiTHE O XUMHWYECKOM
avalJlu3€ U CHHTE3E.

OKCIEepUMEHTAIbHOE H3yYeHHEe XUMHUECKHX CBONCTB HEOPTAHHYECKUX BEIIECTR C
HCII0JTb30BaHMEM U POBOiT 1aboparopun. JIeMOHCTpaMOHHBIE ONBITHI ¢ UCTIONB30BAHHEM
1M (ppceBol 0 060PYI0BAHKS (CM.HUKE)

IlpoBenenne pacyeToB Ha OCHOBe (DOPMYI U ypaBHEHMI peakiwii: 1) MacCoBO# J0THM XUMHYECKOTO

BemecrtBo

ATOMBI U MOJIEKYTTBI. XMMHYECKHIi 3JIe AeHT. SI3bIK XUMHH. 3HAKH XUMHYECKHUX HIEMEHTOR,
XuMHuYeckue GopMynsl. 3aKOH MGCTOSHCTBA COCTABA.

OTHOCHTETEHBIE aTOMHAS W MOJIEKY/IsipHasi Macchl. ATOMHAS €IMHUIA MACChl. KOJIMYECTRBO
BeIecTBa, Molls. MonspHas Macca. MoJsipHEIi 00beM.

Huctele BemecTBa 1 cMecH BemecTB. [IpUpoHEIe cMecH: BO3IYX, IPUPOIHBIH Ta3, He(Th,
HIPUPO/IHBIE BOBL.

KayecTBeHHBIN U KOIHYECTBCHHBIN COCTAR BCIICCTBA. H]Z)OCTBIC N CITOKHBIE BEIMECTRA.
OcHOBHBIE KJIACCHI HECOPTaHHUYCCKHUX BCINECTB.

Ilepronuyeckuii 3aKoH U TlepHOAMYECKast CHCTeMa XHMHYECKHX dTeMenToB JI. M. Menjeneesa.
['pynns: 1 nepUObI ICPHOAUIECKOM CHCTEMBI.

Crpoenue atoma. SIpo (IPOTOHLL, HEWTPOHBI) U 1eKTPoHbL. M30TonbL. CTpOCHHE 31EKTPOHHBIX
000s104eK 2TOMOB MePBBIX 20 JIeMeHTOB nepuoauyeckoii cucrevsl JILU. Menerneesa.

Crpoenue Monexyn. XpMuueckast cBsi3b. THIIBI XUMPYECKUX CBsA3eii: KoBajeHTHAs (MOApHAs U
HenoJspras ), HOHHasl, MeTalIndecKast. [loHsTHe 0 BAJIEHTHOCTH U CTENIEHH OKUCIICHUS.

Bemecrsa B TBepoM, XMIKOM H ra3oo0pasHOM cocTosHud. Kpucrammmyeckne M amopdHble

BBHJ,GCTBa Tunsr kpuCTAIIMYECKUX PEIIETOK (aTOMHAs, MOJIEKY. [SPHas, HOHHAsA ¥ META/UTHYECKas).

Xumuueckasi peakius

Xumuueckas peakius. YCIOBUS U NIPH3HAKH XUMHYECKHX peakiuii. CoxpaHeHHe Macchl
BELIECTB MPH XUMHUYECKHX peakuusax.Knaccudukanms XuMudeckux peakiuii 1o pasiuuHbiM
IpH3HAKaM: YHCITY U COCTABY MCXOJHBIX M MOJYYEHHBIX BEIIECTB, H3MEHEHUIO CTEIeHEH
OKHCJICHHS] XUMHYECKUX DJIEMEHTOB; NOITIOMEHHIO UK BhbiJle/IeHUIO sHeprun. [oHsrue o
CKOPOCTH XUMHYECKHX peaknnii. Karanuzatopsl.

DNEKTPONMTHYECKAS UCCOLMALMS BEIECTB B BOJHBIX PACTBOPAX. DIEKTPOIHTHI H
HeaneKTpoiuThl. Monbl. KatHoOHBI M a4AHOHBL. DIEKTpOJIMTHYECKAS JUCCOIMAIINS KUCIIOT,
menoder u conei. Peakiium monnoro obmena.

Ol{HCJTHTeIIbHO-BOCCT&HOBHTCH]:HHC pPCaKIn. OKHCAUTEND H BOCCTAHOBHTEIIb
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Conepxanue (9 kiacc)
Beenenne. O0mas XxapakTepHCTHKA XHMHYECKHX JIeMeHTOB. (6 1)

XapakTepucTHKa 3IEMEHTa 110 ero MOJoXeHHWIo B Tmepuomudeckoi chcreme [ M.
MenneneeBa. CBoiicTBa OKCHIOB, KHCJIOT, OCHOBaHWH M coJieli B CBETE TEOPHH
IEKTPOTMTHYECKOH IUCCOIMAITMN U OKMCIIEHUSA-BOCCTAHOBIICHMUS.

Ilepuonuueckuii 3aKkOH ¥ TIEpHOIMYECKas cyucTeMa XHMHueckux osjiementoB J[. W.

MeHnneneesa.
Tema 1. Metanael (1749)

[Monoxkenue MeTaioB B neproauueckoi cucreme J[. . Menaeneera. Meraumdeckas
KpHCTA/UT 14ecKasl pelicTKa U MeTajlIndeckas Xumudeckas cBsizb. O0Iue (pu3nueckue cBoicTBa
MeTaUIoB. XHMMHYECKHE CBOWCTBA METAJVIOB KaK BOCCTAHOBHMTEJIEH, a TakKKe B CBETE HX
MOJIOKEHHUS B SIEKTPOXUMHUYECKOM pSIy HampspkeHy i MeTayuioB. Kcpposust MeTamuioB u
crtocoOkI 6opEOEI ¢ Hel. CrnaBkl, UX CBOMCTRA M 3HAUEHHE.

O6mias XapakTepUCTHKA IIEJOYHBIX MeTauioB. Metautsl B npupoae. O6mme crnocoOs!
ux nonyuerus. Ctpoerue aromoB. Illenodnbie MeTamibsl — TpocThie BellecTBa. Baxkneiinme
COCJIMHEHMsS IIEJTOYHBIX METAIOB — OKCHJBI, THAPOKCHJIBI U COJMM (XJOPWIBI, KapOOHATHI,
cynb(haThl, HHUTpATHI), WX CBOWCTBA W IPUMEHEHHE B HapojHOM Xozsicrtee. KamwifHbie
yo00peHus.

O611as XapakTeEpUCTHKA 3]eMEHTOB riaBHoM moarpyimnsl I rpynmel. Ctpoenue aTroMoB.
[IlenoHC3eMeNbHBIE  METAUIBI  —  [POCTBIE  BelecTBa.  BakHeHImue  coeJMHEHMs
[EJIOYHO3EMENTBHBIX METAUIOB — OKCHIBL, THAPOKCHIBI M COJNM (XJOPHJIBI, KapOOHATHI,
HUTPATHI, CYIbdarsl, pocdarsl), X CBOWCTBA U IPUMEHE AHE B HAPOIHOM XO3SAHCTBE.

Amomunnit. CtpoeHue aroMa, ¢GHU3NYECKHMEe M XUMHMYECKME CBOMCTBA IMPOCTOrO
BemectBa. CoeJMHEHHMs] AQTIOMHHHMS — OKCHJ W THJIPOKCHZA, HX aMQOTepHbIH Xapakrtep.
Baxkueiinue conu amoMunust. [IpuMeHeHre altOMUHKS U €10 COEAMHEHHH.

XKenezo. CrpoeHue aroma, pu3Myeckre ¥ XMMHYECKHE CBOMCTBA MPOCTOrO BelIecTBa.
3+ 93
| cHeTHUecKHe psIb] Fe’* u Fe'". Baxwueifnme comu ixkenesa. 3HaueHue Keje3a M €ro
COEJIMHEHUH I TPUPOABI B HAPOJAHOTO XO3SUCTBA.

Jlemonctpanuy. OO6pasipl NIEJIOYHBIX M IIEJIOYHO3EMENBHBIX MeTamwioB. OOpasiibl
crjiaBoB. B3auMmopeiicTBue HATpus, JIMTUS U KajblUs C BOJOMH. BzauMojelictBHe METALIOB C
HeMeta/utamu. [lonyuenue rugpokeusion xenesa (11) u (I').

JlaGoparopueie oneitel. 1. [lomyuenme 4 B3aumomeHCTBHE T'MIPOKCHIA IIMHKA C
pacTBOpamMM KHUCJIOT M mienoded. 2. PaccMoTpenue oOpasioB MeTajwioB. 3. B3anmozeiciBue
METAUIOB C pacTBOpPaMH KHCIOT M coseit. 4. O3HakomyieHHe ¢ oOpa3snamMu TpPUPOAHBIX

COE/IMHEHMI HaTpHsi, KAIblUs, aMIOMHHHUS W pylamu skenesa. 5. KaueCTBeHHBIC peaklUd Ha

2+ +
wons! Fe' u Fe'™.

Tema 2. Hemenr aiinl (26 1)



O6masi XapakTepUCTHKAa HEMETAJUIOB: TONIOKEHHE B HEPHOIMYECKOH CHUCTEME, OCOOCHHOCTH
CTpOEHMS. aTOMOB, MEeKTpoorpuiarensHocts (D0) Kak Mepa «HeMmeTammaHoCTH», psig 0.

~ Kprcranimdeckoe CTPOEHHME HEMETAJUIOB — MPOCTBIX BeleCTB. AJutorpornus. dusnueckue

cBoiicTRa HeMeTaILIOB., OTHOCUTEEHOCTD TOHATHH «METAILDY —- «dEMETAII.

Obwas xapaxkmepucmuxa 2anoeenos. Ctpoenue aromoB. IIpocTeie BemecTBa M
OCHOBHBIe COEIMHEHHS TaJIOTeHOB, UX cBoiicTa. Kparkue cBejeHus o xjope, bpome, prope u
ioze. [TpuMeHeHHe rajJoreHOB U UX COCIMHEHUH B HAPOJJHOM XO3SIHCTBE.

Cepa. CTpoeHWe aTtoMa, aUIOTPOITHSI, CBOWCTBA ¥ INPUM.CHEHHE POMOWYECKOH Cephl.
Oxcusl cepsl (IV u VI), ux nonydenue, cBoiictBa u npumeHenue. CepHas KHCIOTa ¥ ¢¢ COJIH,
UX TIPUMEHEHHE B HAPOIHOM Xo3sicTBe. [Ipon3BOICTBO CEPHOM KUCIIOTHI.

Azom. CTpoeHHE aToMa M MOJIEKYJIBI, CBOMCTBA MMPOCTOTO BEIECTBA. AMMHUAK, CTPOCHHE,
CBOICTBA, TONy4eHHe U TpuMeHenne. Comm aMMOHHUS, UX CBOMCTBA M mnpuMeHeHue. OKCHIIBI
asota (II) u (IV). AsoTHas Kuciora, ee cBOiicTBa M TIpuMeHenwe. HUTparbl W HUTPHTHL,
npobGreMa UX COJIEpIKaHus B CETbCKOXO3AMCTBEHHON IPOIYKINH. A30THBIE yI00peHus.

®ocgop. CTpocHHE aToMa, aUIOTPOIHs, CBOWcTBAa Gemoro u kpacHoro docdopa, ux
npumenenne. OcHOBHBIE coemuHeHns:: okcua Qocdopa (V) u oprodocdopnas kuciora,
docdarer. DochopHble yroOpeHHS.

Vznepoo. Ctpoenne atoma, a/UIoTpOIHs, CBCifcTBa MouuKarmif, mpiMeHerne. OKCHIbI
yrepona (II) u (IV), ux cBoiictBa u mnpumenenue. KapGoHarsl: KaJbIHT, COJa, NOTaIl, HX
3HAYEeHUE B IPUPOJIE U KU3HU YEIIOBEKA.

Kpemnuii. CTpoeHue atoMa, KpUCTAIUTHYECKUH KPEMHUE, €ro CBOMCTBA M NMPUMEHEHHE.
Oxcun kpemunst (IV), ero mpuponssle pasHoBHAHOCTH. CuiMKaThl. 3HauYeHHE COCIWHEHHI
KpPEeMHHMsI B )KUBOH ¥ HEXUBOH npupoze. [TonsaTue o cMIMKaTHOM NPOMBIIIIICHHOCTH.

Jlemoncmpayuu OBpasibl ranoreHoB — [POCTHIX BellecTB. Britecnenue xiopom 6poma
WM #0712 U3 PacTBOPOB HX coJieil. B3anMozeiicTBue KOHIIEHTPUPOBAHHOM a30THOM KMCJIOTHI C
Mejiblo. [lormomnenue yrieM pacTBOPEHHBIX BELIECTB HIIF ra30B. BOCCTAHOBICHHE MU U3 €€
okcua yriels. O6pasiisl 1IPLPOAHBIX COSMEEHUIT XJI0pa, cepsl, pocdopa, yriepoaa, KpeMHHSL.
OGpasibl BAKHEHIINX JUTS HAPOJHOTO X03sAHCTBA Cyab(aroB, HUTPATOB, KapOoHatos, dhocdaros.
O6pa3iibl cTeKIa, KEPAMHUKH, IIeMeHTa. J[eMOHCTPAIlMOHHBIE OMBITEL ¢ HCIIOJIb30BAHUEM
udooBoii Taboparopun (cM.HUKE).

Tema 4. Opranuueckue Bemecrsa (124)

Bemecisa opraiudyeckde M HEOpPraHHYeCKHe, OTHOCHTEJBHOCTH O3TOTO IOHATHA.
[TpuunHBl MHOTrOOOpa3ust  YINIEPOAHBIX COeAMHEHMH. Teopust CTpPOEHMS OPraHUYeCKUX
coenunenuit A. M. byrneposa.

Ankanpl. CTpoeHue MoJeKynbl Merana. [ToHsTHE O romosoruueckoM psyte. M3somepus
YIJIIEPOAHOTC CKeleTa. XWMHYeCKMe CBOKCTBA allKaHOB: peaKlus TOpeHHUs, 3aMeIleHHs,
pe3nokeHus ¥ uzoMepusanuu. [Ipumenenne Metate.



AJKeHBl. DTUIEH KaK pojloHaYa IbHUK FOMOJIOTHYECKOTO psijld alIKEHOB. JIBoiiHas CBsI3b B
Mosiekysie dTuineHa. CBoWCTBa OJTHIICHA: PeaKMU MPUCOCANHEHUSA (Bojiopozia, TajoreHa,
raJJoreHOBOZOPO/IA, BOJbI) M OKUCIICHHS.

Aunkuael. Aueruies. TpoifHas cBs3b B MoJieKyle alleTwieHa. | I[puMeHeHne aieTuieHa Ha
OCHOBE CBOMCTB: peakius TOPCHHs, MPHCOCAMHEHNS XJIOPOBOAOpoJAa W JalbHeHIas
MOJIMMEPU3AIUS B IOLZUBUHIIIXIIOPH, PEAKIHs THApaTallii ale THieHa.

[TousiTHE O NpeAEbHBIX OIHOATOMHBIX CIIUPTAX Ha IIPUMEPE dTAHOJIU U JIByXaTOMHBIX —
HA IpEMepe ST IhEeHTIUKOS. 1 pexaToMHbIi CITUPT — TIMIEPHIL.

[TousTHe 00 anpaeruaax Ha NpUMepe YKCYCHOTO altbJIeruja.

OxwucieHue anbaernia B kuciaory. OJHOOCHOBHBIE Tpe/ie/ibHbIe KapOOHOBBIE KMCJIOTHI Ha
npuMepe YKCYCHOI KUCTIOThI. Ee cBoiicTBa M IPUMEHEHY 2.

Peakiuu >TepHHKAIIH U IOHATHE O CIOKABIX pupax. XKups! kak crioxknbie 3GHph!
[JTMIIEPUHA W JKUPHBIX KHCIIOT.

ITonarue o0 AMHHOKHMCIIOTAX Kak aM(l)OTepHI)IX OpraHM4YeCKydX BEHIECTBAX. Peaxinu
TIOJTMKOH ICHCAITHU. beakn, ux CTPOEHHC U Ouosoruyeckas POJIb.

Iousitre 06 yrueBoaax. Iimoko3a, ee cBolicTea v 3HavedAne. Kpaxman u 1esuronosa, ux
Ouostoruyeckas pob.

Jemoncmpayuu. Mopielm MoJIeKyJT MeTaHa U JIPYTUX YINIEBO0pooB. BiaumoseicTeie
STHJIEHa ¢ OpOMHOM BOJOW W pacTBOpoM TiepmaHraHara kamus. Ilomydenue aneruieHa
KapOugHEIM criocoboM u ero rTopeHme. OOpasiel .aHCNA, STHICHITIMKOJS W IJIMIEpPHHA.
OkuclieHHe YKCYCHOM KHCIOTHL. [lonydeHue ykCycHO-3THIOBOTO 3(upa. OMBUIEHHE XHpA.
JlokaszarenbcTBO HanWuus (PYHKIMOHAIBHBIX TPYNI B PacTBOpaY aMHMHOKHMCIOT. L[BeTdbie
peaknuu GenkoB. B3aumoselcTBHE DIIOKO3bI ¢ AMMHAYHBIM PAcTBOPOM OKCHza cepebpa.
I'uapomia3 raroKo3sl ¥ KpaxmMaia.

Jlabopamopuvie  onbimer. 1. V3rotoBlieHHe Mojeneil MOJEKYNI YIIIEBOAOPOIOB. 2.
CspoiicrBa rm:lepuda. 3. BsaumoreiictBue rmoko3sl ¢ ruapokeupom  meam (1), 4.
BzaumozeiicTBie Kpaxmaiia ¢ HOI0M.

TemaS. Xumus 1 xu3Hsb (3 4)

YesoBeK B MHpE BEIIECTB, MATEPHAJIOB U XUMHUYECKHX P aKLIUH.

XuMmus ¥ 310poBbe. Jlekape1BeHHbIE penaparkl; MpoodeMpl, CBA3aHHbIE ¢ UX TPUMEHEHHEM.
Xumug ¥ muma. KanopuitHocTs KHUPOB, OeKOB U yI71eBo0B. KOHCEpPBAHTHI MUIIEBHIX
IIPOJTYKTOB.

XUMHUYECKHE BELIECTBA KAK CTPOUTEIIbHBIE U NOJIETIOUHbBIC MaTepHalibl (MeJl, MpaMop, CTEKIIO,
I[IEMEHT ).

[TpupoaHbIE HCTOYHUKH YIJIEBOAOPOJIOB.

XUMHUYECKOE 3arpsS3HEHUE OKPYIKAIOLIEH CPe/ibl U €ro MOCIeICTBHS.

13



4

XITHALALAGOHRLII0H ‘gooooriodin | 0 sudieH  BLHQYIAD (dg0) numiead
-OHIIALUIOUNO XI9HIIQLUEOHRLIJ0H BA9IOUSONHEeEd | JI9H -9UALUEOHRLIOY
uragonurern dAL | anadde IWOSOITIAL ~OHYIALMIOMO | HHIIedd QUHORAE]» -OHIIMLHINOUN () HUTT
-edonmal MuhLe]] | 0 duHAIgRLOradi 9LAN]] I QUHOhAE]] | LI9IIO uanadoredogey[ | -xead OMMOORUNHY | ¥
HNCLOINOUN
9 EXBHMININE
UNeLHIr0dINAIr€ HNIGH prniead udu
-qIf(HD  BOLOIKIAE  HIf0D gO0HOM ouHedOERdAQO «BUHOW
uroonrogodn | oros & omwudosioed qLEERNOL | -We HAr0D duHedgosedg)» UUNTRHIIOOOHT
-odryare MUhIe]] | 90€ Olh “9LBHE [ | ondarerHowudandg, | L1910 yrandoredoge|[ | godosruiurodixore ¥udod] | ¢
exrad uuneeuirediyen «ioLoL
-01Q ‘ULOONIIMN BWQLQ0 XEMEOIrOA XITHH uumiead  uHeMorodu | -oud HoHdeo o kudeg eIMD PHOWQO OJOHHOU *THTINEd
doresor ‘wioonrosodu | &  uuneeviedigoH MM MLOOHHAQ020 | -Modrul  dugLonolOWHeEH» "MUITBUTIO0OHI
-odwyarre suhie]f | -yead o suHeHE LLKHOWH]] I qIeHOIAIIO]] | LI9LO wrardoredogeyr | HOMOShHLUIOAINALE gudoa] | ¢
uroonrogododiyaire
eMHhLeY OI9ITIION «iurody
-on o  mMimrrodidare o€ U4QEIO» «rararodiyaire gLrrrodiyare a19Qerd
uiooHrogodl | aMQeIrd W QIIHIIHO QULKHOL M1004€ | 2190810 W QMHIKH)Y | M JIMHIIH) HMITEHIIO00UT
-odyarre Muhle]f | 9rsraradio GLONA [ | ondreiHawudanod¢, | LI9H0 yrandoredogey[ | odoanuLurrodinare BUdod] | |
rareidrkead | €0oeh exodk
auneaorAdogQ SHAWAAdUHRL] | O€-1f0Y] | EXHOHRLOA KeESI]] suHexdarc)) BNQ], | o

(2serry ) (Mudoredoger HogOdPHIT WIHHEIOLIOLIIH ) ) 1aLiquo draadoredoge]”

e 2 "f [




€l

erun)| Lredenue

UIfK 90€81 KHHORALOII UL
BLI dogudu ©M€OIh HHEM U HOIOMM W HOHIradd «INOER.T WITIIOUMIILIK
‘exIremonN BeHIMHIEW | drodudn & oMHORBHE 019 ouHegosedgo | 0 1Irod  MOHOMLOJ¥EH
‘urooHrogodn | 1 KUNGIre UUHIHHIID0D 91Ag0HBLIA OKILOUATONHREH KUII9IeN BHIOHUIT90) UL
-odLyare MUhLe]] | B4LOHOED dLlBHE OH4IBLHINUAOIIONE, | TI9II0 mgHdoredoger -q1re) [9IIRLIA
gunadgorA araudired «IIHUFOhON
AHMEOhOW d1KIaradio -OHUW W AHUEOhOW | 4 19d1uIrad HOH
urooHrogodn ondirerronudaoNe qrenursed | -heHNWE  QuHRIRTAdII)
-odryare MHUhLR]] GLINL OHTIrBLHIWHASLIONE, | L9110 miandoredoge|r guHadQorA araHaIrRdOHU]A
HLo0H0g0d110d1INAIE
eMHhLRY O14I110NOII wernrodixare
o 0€.1oH0ED oLe WI9QRIrd
qiEIoradIo  9LOW A LU » exernwwe edogroed
-odidare UI90RID qLo0m¥arTreHudn EXRHIN
uLooHIrngodn | — Jrod € BIEHWWE q9Leeedor | -We BELOKOdd ITHIOHI()»
-odixarre wuhie]f | dogroed OLh  ‘9IBHE OHYIre LHOWHADIIONE, | L4110 migadoredoge|r MEHIWIWY T9ITTRLONOH
WROIDIII
HIrd I9LOLOMN
pnead ouHedosedQo
XITHII[OLUEOHBLII0H OHDXOWEOH «uumiead X19H9IALAE
-OHIIALUIOUNO Jg0  suHexorodl | -OHRIOJO€-OHIUILMIOUNO
xeniArodn  xgHRHUIERd oooomodin | arox € [1d OHHOHIWEL]»
Hd ¥unie]f | 0 suHAUERLOUAAI ILOW[] g OLh ‘dlRERMO][ | LI9II0 maudoredoger | JgO HHIEAd SUNOIRUWHY
unidone
WOHHIIAITIE
yumead 0 xuimorexorodn «erodoroa worudodai




91

. 8 0L _ 0JOL|]
- E v Bwadg donadaga g
uuIDRdd SI9HIIOLUEOHBLIJ04
[ ¢ T -OHYIrALHIFOMNO M BHOWQO OIOHHOU MHINNEd ] 19dodLroe “auHadodroe ]
[ 7 71 KINBE109MI0E O QUMETOXIHOdI ‘BHHIHOWE]] |
1 ¢ €1 HOLHOWAI'E XMNOOhHINHUX EUHIHHIQ0))
N - IS BELI2MMIA. J19.190d] |
T 1 R 3 _ . SOLHINILE XIIIIhHUIWHUX I9NOLY/ |
- - 9 I QUHAIAEY
putognd
A BED
putogpd svraaroduHoy nupindj | 902Dh 09-170)] pnaJ

EUHREOAUHELTT 0J0NOOhUIBIWIL-OHQIhA
QUHOIgR101d I QOHRUIQR |
Q10T “AMHAMGAEd0d] [ (N 19IrONII
HoHI2dd KUY MMWUX ol helee MUHAOQ)) * '] OMHORWOY ‘700T ‘“@uHedosedQo U dHA[IJ\ '19000IY | [-§ HHWHX OLl EXUHIIIONII MuHRoO"RdII))
‘q 'H OMHAIWGeAY “IS10ZeQodl:]N HMMWMX KIOLMBA BIMHM EeHdroldeq ') Heraudoe | “ Y gon.iodio)) :edAredorumr BeHIIdLHHL OO
11707 ‘«dHHIMgo0d[ [» 0419IAIRYE» OV dodIrer) v ‘dowiodioQ’ ' ‘Heroudge [')'Q [Mdoige ‘«ooeIinig- BHWHY ) ‘MHHOIh 4
"(1€€N 2202 20 91
10 yuledarap UONOUUII0J KUHAMAgsodn edrodaronaupy wonHdKsdomord HIMKdIg1L) («erood eMRhO]») MALOOHHAgedIIEH HONOORKICIIOHXSL
U HOHRABH-OHHOE100100 EKHHedosedgo dodinonm ‘xerodol XIGUBW M HLOOHLOdW HOMNOIID € XI9HHO¥oromoed ‘xyulreeMHeldo XI9HIIOL
-edoeedQoamQo 4 OIMHEdOdUHOMIIMHA( H OIMHRIIE0D OU MMITBIYHOWONAd XHMIORHMIIOLIW ° "I'hAZZ0Z-120C BH [SNIIIOD uoxMogadedxo] AOQJIN eHern
0J0HQaRA ¥ *(0Z0z T 1z Td) (L681 NI 0107 ¥doexarr /1 1o unltedarag HONOMHMIO0J MMARH U BHHREOsRdQO raLddOLOMHUIA Wosexudn Hoikdod1K)
sunegosedgo 019MQ0 010HE0HOO elrdelrHeLd oJoHdIrdIedotedQo oJoHHAE1IddRI 001 OJOHAIRdAd :9HOHSO0 BH OHAI'AEBLI0) IHHedodHHELY
‘g — Loged xmoonruLed {-- 4030dA XI9HIIr0dLHON XI990HRI ]
“BOBh 7 OIIAI/PH € 0B (), 013d¢
% le % _\. 9IALHR
Am w HERRI Ty’ |
HHIWHX oI
IHHEHOdHHEI J0MIIhHIEWIL-0HOIh




(L]

[UIELOWNOH — BALIAMAE JI9LI0d] |

91

[9IrBLON — BALI2INd QEFUOQ:

Sl

(‘hg) vaLmAE drdrd0d]]

HOLHANAIC XIDIDORNIWHX IMINOLY - [oNeloged keHarod LHOY]

pi

9oL Ol SONI9EEH U UMHOWA ‘UMHEHE BUITBEUIBNSLOND U SQUHIIIQ09(0)

el

qEK9D KRNOORhHINHX ¥BMIOhHITTBLIIA

4!

qegd KeHAKIOII

KCHLHALRLOY "U0Q09 AIMKAIN HOLIMELOWIH-E0LHINILE HOWOLR OUALOUSTONHREY
qgBg0 KeHAKIr019H

KRHLHOLREOY "H0Q09 AN 0N IEIIWIH-EOLHINALE HOWOI. JUAILOUSITONHREY

I

9€KE0 SEHHOJ] "SOLHINAIE XMXOIhMINHX
gomole aHgodA WoX2oRU121doHE WOHITIOHE BH §OHOAINAIE RIrOMh JUHIHINWE]

BINOLE oUHA0d1. H BHIILATHIN I/ SOLHIWILE XUrSOhUWHX BNALIUD BeNOORUITOKAI] |

4OWOLE NorOIr0Q0 XIIHHOLNAIE€ IUHI0d L))

'tOOG\

ILOLOE}] ‘G0LHIWAIE XIDOIhUWHX 2OWOLE dI'K 28B1I0D d BUHIHIWE]]
gonoLe HHHI0AL) O BUHATAHD JITHEOHI()

(‘hg§) 0LHIWIL'C XHMIILHWHX ITWOLY

arAndod
MOMOORMINHX Ol BUHALOIThIGg "IANAO] BeXOShHIWHY [INBLC ged seanodogod |

orAwdod HONOORMIWNHX OLI KUHOIOUKITE

w

— | |

9906 EeHABIANAIFON ¥ BEHWOLE BRHAIRLMIOHL() T9IANAO) MUY

*FOLHIWILE XUMIOhHINHX
HMBHE "REOIOTHIN | I/ 40LHIWALE XMNOShHNHX BNALOHMD BeNOShUIOMda] |

eNOEOLoh MHEWDK € MMWAX 91104 4L0ommad aundnedaad] |

ydoredoger € U HUWKX XeXOdA BH HLOOHORIIOE3Q
AHHXAL 1 BrAdL aredxo om xe1NAdLOHY HI9HIOgY] "eLOMIdE HAWAX LOWIAd] |

(‘h 9) suHAIAEY

ALyed oy

AHerua off

eLe]/

4028k 09-1'0)]

BIO

vdaRIry § B uAWnX godod£ sunegoduneri 30M9hHIBWAL-oHARTHIT )]

=
o oide
. £

Xk
ity

¥

By oal db



81

EUHOHMIID0 UHUIINRI ]

I EHHOXOIrEed MAIDIRI ] 6€
eaLoomod o1oaHadoaroed KoY Ked0d0eW ‘UIIWUAI “UMLEHOL
I WOMHBEOSIIF0ION o HHmead XMMOShMWHX WEHHOHERAA Ol helres XITHLORORd QHHIMd] 8¢
I WEMHIHEEdA WHXOOhHIWHX Ol I919hJ8 ] LE
[ i H100MI08 [9900IN BUHAREdX00 Howeg, BuHoRERdX JIARUNIY | OF |
[ | suHeMoLOdL XU BUEOIOA U HUIDNEd XIDIOOhMWHMX iieHeud] | “goNeLoged sexddnuLIed]| G¢
I «CAHOWELI BU:H20d10 OUHIRALY]Y poNeLoged BeXOShULNed] | b€
1 uuIDead oMMOORHANKX UITH ‘BHHIIEE SUNIIhUWKHY (zie
(‘h7]) HWEELIAMIE 3 JUIBYOXIHOd I ‘BHHIHIWEY]
I HOLHOWAIC XIOOEUINHX BHHOHHUIA0)) “ZaNeloged seHIIr0dIHOY F
il SWOL OII HOMIIAEH M HUHOWA ‘UMHBHE BHITREUIRNILOUD H QUHAMQ0Q(0) 1€
adogroed g uror
I HOE099EIW 010 1onoed 1 edexed edoaroed aunalrgoromdy] gaNeLoged BexohuLed] | 0§
I (edogroed) HOIWO HOLHIHOLINON HUIOX BBHWI90O0 U KBHLOJIBN 62
1 19109 ¥ 199R011 tMIFBHY ZoN BLoged BexdanuiNed]] 8T
"HOOOND
I gUHAIATERd 19000011)) "HOOWO H RALOJNMIE AIILOM] "WHNUX 8 BHHOLEE JENOhHLAM 1T
"‘MHAWeLTI WoLMdMLO € ed-4 duHegdd. R[]
I ‘wonnesgorkdogo miandoredogerr o kunamedgo rwand[] 3N eroged gexoohnrLed] | 97
i ILAmad QMMOIhHIIBLOUd Y ST
! HIoy 144
I 9LOLOKY] €Z
I BHHREOHI() s
EUHOHHII00
I a19H70dOYVE SURALIL U I9ITHONO0 — HHHOHHI20D XITHARHHQ 1900RIN SUIMTHIHXEH 1z
EMHAIOMO0 9HAIIAL)) 0z |
(*h ¢]) 9OLHIWAL'E XMMIIhHIWHX BHHIHHIDO0)
I ea10o1I08 219100d] | ZoNeLloged yeHnodoacd] | 61
i g0€eI WI9Q0 MI9HAKIOIA 81
I 00BN ERHAKIIO]A] "BELOANIAE UALOIhHLO) L1




61

L
t miodA aiaHgdagag 1M_©
1 J9O ¥ BHIWQO 010HHOM UMINEd] ‘19dodroed duHadOdLIR] "HaN eroged seHqrodLHOY] 99
«BHOWQO OIOHHOM UUII-{ 19d0g1Ie{ dUHIA0d1Ie ]»
1 OWOL OII §OMI9dRH ¥ YUHOWA ‘UMHBHE BMITREULBNOLOUO U OWHAIIQ0Q() S9
I helres XIGHAIreLHOWUADIIONE OMHAMD ] "gaNeLoged BeXOohHLIed] | v9
1 d90 urdoaL 91249 d 409981 XITHHOhAtH €LOJMMIOH RALOUOE ) €9
«aumead
7| SMHAIOLHEOHRLOCOE-OHIIALUIOUN () WAL Ol HMHBHE EHITREUIBINOLOMD K QUHIMIQO9Q) | 76 19
z urIead JI9HIIALUEOHRLII0E-OHIIrALUIOUI() | 09°6S
I HOICO U 40THINO0 ‘UMHBHEOHOO “LOIOUM BHIOMOE]) * LaNeroged gexoonuLed] | 8¢
I F10J11198 HINBIORIN AINKIIW €840 BRMOOhULOHA | LS
I CHIF0)» “«I9TUIMN()» WENIL Ol SUHIIrddMeE 9¢
I RELOMCIO U BUTTRNHPHIIRIN XU “UIF0)) 35
I CALOMO09) U BUTTEXUPHIIRIN XU “T9IUI() S
[ «EUHREOHO()» “«I910IFOUY»IWBNAL Ol JUHALTIdANRE e
I 2A1OHOE0 M KUIRMU(PUIORIN XU ‘BHHRHOHO() 7S
I RALOMOE0 M KUIIEXH(PHOORLY XU “I9LOIOU)] IS
eIHON o dorurodore uwedoaroed oW yumiead
1 XHMOSRHINKMX KHHENAL0dI BUg0oIroL "uMinead SIMHHOJ] ‘9a\eLoged kexoonuided]] 0S
Z guHOHgedA J[9HHOY | 61°8Y
I HUTTEHTIO0UT HONOIhULUI0dINILE HHAOIL BHHIMOIOII SITHEOHI() Ly
I KAIRHII00HY KeXOOhULULOdINIIE o
I Jrod 4 4199194 9100wudogroeJ ouHadogLIe CH
(hip7) uAIIEad JITHIIILHEOHELIIOH-OHIII LHIDHN0 H EHIWQO OI0OHHOH HHIIIEdJ ‘1adoga1de -aunadodrded
i UIWBEL09IIoE 0 oHINKIIOXOHOdIT ‘BUHIHIWE]] * coNeLoged seHIIrod LHOY v
«MINRELOJNMIAE 0 QMIMIBIOXOH0dIT
I ‘EUHOHOWE]]» dWAL OII HONIIHEH U HHHOWA ‘UHHEHE BHITEEXIBWALOMD U SUHAIO090 5%
I [a17od a1onogd adowudir eH UHIIRSd XUNOIhHWHX I9IIH |, 4y
1 BHOWQO MUITNRIJ 1%
1 EUHOITOWRE UATINED ] ov

0 vt pmﬁi

.4 %w@ L




0c

89 0I0LY|
1oH € ¢ QHEMN U BUWKHY | O
LOH | 4l eaL0dMd omMdohuHRId) | ¢
LoH 97 97 MITRIONAY | ¢
v LoH Py UHWKX HOMOoRUHE d0oH onl WouLyed]] | ¢
LoH ET Ll MUIRIIN | T
LoH 9 0 | SOLHWAIE XUX0dhUWHX exuloudaryedex semoQ | |
amioonuedir | omI0ohHLId0AL u/u
d008h 09.LOOhHUI0)] 4098h 0.130¢ WoL U gorareed KUHRIOHIWHRE] | o\

suHed0dHHEI'T 010MIIhHLENIL-VHOIhA
JHHAIrae.LTId JOHLUIrQR |,

16107 ‘edod]f (A 16 HUNMAX BUALURA BEIMHN ERHIIOLORH ")°'0 ugiraudae [ 'Y 2onAod1oQ) :edA1edaLmlr BEHIILALMHIOLO]]

11707 ‘«ouEaMmagd0d] [» 08199IRIRYEY» OV €0dIer) Y ) ‘goWAod1oQ 'Y ‘agiroudoe ')’ 19dorde ‘«G-BUWHY)) NHHYIh A

"(1€€N 20T 0 91

10 uumedarag MONOMMO00J BUHAIMREoodn earodorowHM)y WouHaXEdomORd qHoKdoa1k) («e1ood eXRO]») MOLOOHHOIrgedIleH HONOIRHMIOIOHXAL
M HOHRAPH-OHHOE109100 KuHegosedgo godimon ‘xerodor XIdIEN W HMIOOHLOIN HONOMRD 4 xquHEaxoronded ‘xguieeuHeado XrIHIIAL
~egoeedgoamgo € ommHedoduHOMINIIAD U OIMHEI'E0D Ol UMITEHOWONSd XMMOORHIIOLAW * "I'hAZZ0T-120T BT [ANTIIOD Hoddogadeno] SOJIN eier
0J0HQARA # (070 T1 17 rad) (L681 N1 0107 Bdgexar /T 10 untredaragy HONOMMO00 WiAeH U BuHed0ogedQo va1ddaronnupy wosexudn HAKdoa1k)
guHegosedQo OJOMQO OJOHHOHOO elderHerd oloHdralegoeedgo olounag1oderr 001 0JoHgIRAIIAE D :IHOHIO BH OHIARLd0d JuHedoduHEr|]
- 1oged xmivanuLyedn ‘4 - goxodA XI9HIIr0dLHO% XITHOHEL |

"80Ch 7 OILFAI/SH € ‘d0JBh 9 03d0¢g

. S X1 LY

6 1R
HHIWHX 0

aunegoduderu J0OMIIhHUILENWIL-0HQIh 4

A-,n-g_,

SHEEEN, -




IC
(‘d*du 7+'h97) I9UIBLINIH

I UWBMQUITIO ITeH BLOOR | ST
[ «[9Irreld)y» ZoN eroged KeHdrrodiHOY $T
e «LIRLIJA» dWAL o1 9109ed HOHIIrOdLHON M BXGOLOIIO] | STt
7 «MUHOHUID0D XM H 0IIrBLOW eg1oyoa)» “d°d[| 12°0T
£ 0L | 61°81°LI
4 HHHHNOIINY 91°¢1
p o [MIIBLON JI9A9IrOWIEOHROIDI U HHHIBW ‘UUITHdIq 3,$|
I MITRLIW IIHROLA][] 71
I gorreldn Eueoddo)| ‘19gerin) 1
I HOLLIBLIWN QUHIRAIIO] | 01
1 JOIIBLIN BELOKOLD JUNIIhHINU Y 68
"HOIIFBIIN BELOHOED QUNIIhUEA D "HONOLL

I X1 oUHA0ALO ‘BAIIATHIN | I] SWALOUD HOMOOhHMITOUAD] | & HCUIIBLIWN JUHDKOLO] | L

(‘d'du Z+h £]) METRLIA]

I «IOLHAWALE XIoohHWHX exuLondoredex seing(» ‘[aN eloged sendrodLHOY 9
«EGOLHIWDIE

I KIOIRUWHX eHLoKdaedex Kelg)» aWaL o aroged HOHIIrOdLEON X EXHOLOIIO] | S

1 “BHOOLAITHIN | ][ GOLHIWAIE BNALOUD M HONBE HIIJOhHITOMD] | +
TaTHONOdITII | ITTUANO0 J19HASLOPWY "UMHOHHITD00 i XT9WaAsedQo

I WedLOH0E) WITHEOHI0-0HLOLIUN OI BLHIWAIE OJONOhMWUX exuLdudaedey €
“RHIIITHIIN 17 SWALIUO HONIIhHUIOUdI] |

[ | & suHOMOIOI 010 HHHEEOH)O BH BIIBLOWIH-BLHINIIE OIONISRMWHX exuLondanedey e
“BEIINATHIIN 1 I QWALIUD HONIIhUIOUdI[ |

g KHHONOIOI 019 HMHREOHOO0 PH BIIIFBLOW - BLHOWAIIE OJONOOhHIWHX exHIcudaredey I

!
(‘h 9) A LHAWAI'E XHNIILUWHX eduLdudaryedex semoQ

Arxed ofy | AHEBI'L O] |
eLey/ 400eh 09-1'0)] BIDj, aN

©IIBIN @ BI'T AHWHX 90M0dA onHeg0dHHELII J0MIIhHIENIL-0HARITHAI )]




e

143

(h Z7) w4199 aMMdIRuHEId()

€S
i
1S
0§
(3%
14
Ly
9t
1%
4.4
137
(44
o 54
BLOEE BAHOHHMII200 K HIOAOIDIM Y oy
BUHOWINE HIT0) 6€
CHININY 8¢
. . Loy LE
«HUHOHWIT209 XU U 40U eLOWaH edioH08 )y "d'd[] o¢
) 13
peee

(43

1€
0€-6C

8T

LC

9¢

«9UTRLONIH» €oN eLoged BRHI
«EIRLOWI]» WAL oll a10ged HOoHIIrOdLHON 3 PHH¢
«MMHSHUID00 XU K SOIIBLONOH BELD
UMHOHMIDGD 010 U BUHWAdY &
BUHNAAY |

el Ll bl [ D Rl Bl L D Bl Bl Bl B Rl Bl Bl Bl Rl Rl ol R B an B R ol Rl ol Rannll Rl Rl




fe

[ “g0r0dOYOLIILIA HMUHEOLOM d19HIrOdud] | 39
1 ‘19LHead90HOY] "9L00HUKAOIRY] "BITMII U KUY L9
99

I ‘[g1edernadn srgHHIgLodeNS] [ *99g0dore M BUWIY

(‘h € ) IHEMX H BHWHY

I «eg1021M28 aodhuHR.Id()» HaN BLOged KeHIIr0dLHOY] _ ¢9
i «eaLoolad amoonuHEId()» OWAL Ol elreidalew 0JOHHATKO SMHAAOLEO] | _ ¥9
I 19dOWHIO] T | €9
29

I I9I709ILIL
[ _ uIq 19
i [9LOLOMIOHUINY 09
I i raduyy 6S
I 1adude A19HKOL) T9LOIIMN A980H0QdeN AITHAOHIOOHTO JTHILATAA] | 8¢S

191dU1I0 SI9HWOIROIOHTA
I q1dun) re

S e




