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1. IloscHuTeNnbHAS 3aMKCKa:

® DOJIb 33J1a4 B KypCe XUMUU;

® [EJb U 33J]a4M Kypca;

® [UIAHUPYEMBIE PE3YIIbTATHI.
TemaTnyeckoe IUIAaHUPOBAHNE.
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IHHossicHUTEJBbHAA 3aIINCKA

Poab 3aga4 B Kypce XUMHH.

Xumuueckaa yuedonasa 3adaya — 3TO MOJIedb MPOOJEMHON CHUTyalluH,
peuieHrue KOTopod TpeOyeT OT ydalluXcCs MBICIUTENbHBIX M MPaKTUYECKHUX
JNeUCTBUI Ha OCHOBE 3HAHHUS 3aKOHOB, TEOPUU M METOJOB XHMMHUH, HANpaB-
JEHHBIX Ha 3aKpeIlieHHe, paclIMpeHHe 3HAHUN M Pa3BUTHE XUMHUUYECKOTO

MBIITJICHHU .

BxaroueHue 3aj1a4 B V‘-IC6HI:Iﬁ IIPOLECC Ja€T BO3MOKHOCTD:

e ¢dopmuposats YVY/I;

® pa3BUBATh TBOPUECKOE MBINLICHUE, HHTEIIEKT, BOOOpaXKeHUE;

® OCYIIECTBIATH CBA3b OOYUYEHUS C )KU3HBIO;

® TMOHATH, YTO XUMHYCCKHEC 3HAHUS SBISIOTCS HEOTHEMJIEMON YacCThIO
MHPOBO33PEHHS COBPEMEHHOTO YeJOBEKa M HEOOXOIUMBI IS TOHUMA-

HUS TPOLIECCOB, MPOUCXOASIIUX B IPUPOJE U OOIIECTBE.

[Ipu pemiennu 3amay NPOUCXOAUT YTOUHEHUE U 3aKpEIJICHUE XUMUYe-
CKUX TMOHSATHUH O BeEIlIeCTBaX M IpoOlLEeccax, BbIPa0ATBHIBAIOTCS YMEHUS HU
HaBBbIKU 10 UCHOJIb30BaHUIO UMelomuXxcs 3HaHui. [lo0yxaas y4eHUKOB 1o-
BTOPATh U3yYEHHBIA MaTEpHAIL,YTIyOIsiTh U OCMBICIUBATH €ro, XMMUYECKUE
3a7a4yud GOPMHUPYIOT CUCTEMY KOHKPETHBIX NpeICTaBiICHUMN. 3ajayu, BKIIO-
YalolUe ONpe/ieIeHHbIe CUTYallul, CTAHOBSTCS CTUMYJIOM CaAMOCTOSTEIbHOM
paboThI yyaniuxcs HaJa y4eOHbIM MaTe€pHaIOM.

Pemenne 3amay cnocoOCTBYET BOCHUTAHUIO II€JI€YCTPEMIIEHHOCTH,
Pa3BUTHIO YyBCTBAa OTBETCTBEHHOCTH, YIOPCTBA U HACTOWUYMBOCTH B JIOCTHU-
XKEHUU 1enu. B mpoiiecce penieHuss UCMONb3YETCs MEXIpeaMeTHass uHdop-
Manus, 4To GOPMUPYET MOHATHE O €AUHCTBE IPUPOIBI.

B xone pemenus 3agay UIET CIOXKHAasi MBICIUTEIbHAsA NESTEIbHOCTD,

KOTOpasi OmpeAelisieT KaK COJIEpPKATEIbHYI0 CTOPOHY MBIIUICHUS (3HAHUS),



TaK W JCUCTBEHHYI (omepauuu aelcTBus). TecHelilliee B3aMMOJEHCTBHUE
3HAaHUW W JAEUCTBUM CMOCOOCTBYET (HOPMHUPOBAHUIO MPUEMOB MBIIIICHUS:
CYXJEHUM, YMO3AKIIOUCHHUH, 10KA3aTEIbCTB.

[Ipn pemieHMrM XUMHYECKUX 3aJay ydalldecs NpUOOpeTaroT 3HaHUS,
KOTOpPBIE MOKHO YCJIOBHO pa3/eiuTh Ha JIBa poJia: 3HaHUS, TPUOOPETCHHBIE
npu pa3dope TEeKcTa 3aJayu, U 3HAHWS, 0€3 MPHUBICYCHUS KOTOPHIX MPOIECC
pelIeHusT HEBO3MOXKEH (OompeiesieHus, MOHATUS, OCHOBHBIE 3aKOHBI U TE€O-
puu, puU3NUECKHEe U XUMHIECKHE CBOMCTBA BEIIECTB, UX (POPMYJIbI, XUMHUUE-
CKHE MPOIECCHl U T.I.).

BaxxHa ponp 3aJay B OpraHu3allid MOUCKOBBIX, MCCIEIOBATEIbCKUX
CUTyallMH PU U3YYECHUU XUMUH.

3amaun SABAAIOTCS OOBEKTUBHBIM CPEJCTBOM KOHTPOJIS 3HAHUU, yMe-
HUU U HaBBIKOB yYalluXCs.

Ha u3zyuenune xypca orBoaurcsa 17 gacos

Kypc 6a3zupyeTcs Ha 3HAHUAX, MOJYy4aeMbIX 00y4YarOMMUMHUCI TIPU U3Y-
YeHUU XMMHUU B OCHOBHOMW IIKOJIE, U HE TpeOyeT 3HaHUSI TEOPETUYECKUX BO-
MPOCOB, BBIXOJAIIMX 32 PAMKH LIKOJBHOU MporpamMMmbl. B To ke Bpems, mis
YCHENIHON peanu3anuu Kypca, HE0OOXOIMMO, 4TOObl YUYEHUK BIIAJe] Baxk-
HEUIIMMU BBIUMCIUTEIbHBIMU HaBBIKAMU, aJTOPUTMAMH PEIICHUS] TUIIOBBIX
XAMUYECKHUX 3aj7au; yMeJd MPUMEHSITh MPU UX pElieHUM (HU3UUYECKUEe U XU-
MHUUYECKUE 3aKOHBI. 3HAHUA, NOJYUYECHHBIE B MPOLECCE M3YUYECHUS AAHHOTO AJIEK-
TUBHOTO Kypca, BIIOCJIEICTBHH MOTYT OBbITh MCIIOJIb30BaHbI MPHU MOCTYIUICHUH B
MEJUITMHCKHE, ¢/ X By3bl. DOpMa KOHTPOJIS: OTYET MO PEIICHHBIM 3a/1adaM.

Ilenv Kkypca: Cnocob6ctBOBaTh (GOPMHUPOBAHUIO HEOOXOIUMBIX YMEHUH H
HABBIKOB JIJISl PEIICHUS] PACUETHBIX 337a4 MO0 KypCy HEOPraHUYECKOU XUMUH;
pa3BUTHIO MO3HABATEJIbHONW aKTUBHOCTH U CAMOCTOSATEIbHOCTH.

3amauym Kypca

éocnumamebHble:

e CrHocoOCTBOBATh BOCIIUTAHHUIO COHH&HBHO-YCHGIHHOﬁ JUYHOCTH,



® C03JaTh YCIOBHS JJs1 GOPMHUPOBAHUS Y YUAIIUXCI KOMMYHUKATUBHBIX
CIOCOOHOCTEH B MPOIECCE COBMECTHOM pabOTHI.

paseuearwouiue:

® CO03J1aTh yCJOBUS JJISI PA3BUTHUS JIOTHYECKOTO MBIILICHUS YYalIUXCS;

® MPOJOJKUTH (POPMUPOBAHUE YMEHHH aHaJIU3UPOBATH, CPABHUBATH,
000011aTh, yCTAHABJIMBATh NMPUYUHHO-CJIEICTBEHHBIE CBSI3U IPU pe-
HIEHUHU 3a]a4;

ooyuarowue:

® CO3J1aTh yCJOBHS AJIsl YCBOCHUS BBIOPAHHOTO MpeAMeTa Ha MOBBIIICH-
HOM ypOBHE C OpUEHTalMEl Ha MOATrOTOBKY K claye 3K3aMeHa B Qop-
me ['UA;

® HCCIeA0BaTh M AHAIU3UPOBATH AJITOPUTMBI PEUICHUS TUIOBBIX 3a]ay;
HaXOJIUTh CIIOCOOBI pelIeHUs] KOMOMHUPOBAHHBIX 3a/1a4;

e Croco0CcTBOBAaTh ()OPMUPOBAHUIO HABBIKOB PEIICHUS 3a7a4 pa3IMYHbIX
THIIOB.

Ilnanupyemble pe3yjbTaThl:

Jluunocmmuoie - NpUHIATHE COLUMATBHON POJU 00ydaromerocs, pa3BUTHE MOTHBOB
y4eOHOM NeSITeNIbHOCTH B (POPMUPOBAHUE JTUYHOCTHOTO CMBICIIA O0YUYEHUS; COIIH-
AJIBHBIX U MEXJIMYHOCTHBIX OTHOIICHU

MertanpeameTHbie.

KOMMYHUKQMUGHblE:

» pa3BUBaTh YMEHHE TOYHO M TPAMOTHO BBIPaXXaTh CBOM MBICIIH, OTCTaWBAaTh
CBOIO TOYKY 3PEHHSI B POLECCE AUCKYCCHUMU;

» YUHUTHCSI KPUTUYHOOTHOCUTHCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM IPU3HA-
BaTh OIIMOOYHOCTH CBOETO MHEHHS (€CIM OHO TaKOBO) U KOPPEKTUPOBATH
€ro;

» YIOpaBJIATH CBOMM TOBEJEHUEM (KOHTPOJb, CAMOPETYJISIHS, OIEHKAa CBOETO
JIEUCTBHUS).

pecynamugHble:

» IUIaHUPOBATH PElICHUE YIeOHOM 3a/1auH;



> KOPPEKTHUPOBATL ACATCIBbHOCTLE: BHOCUTb M3MCHCHHS B IIPOLIECC C YUCTOM
BO3HHKIIHX pr,ZIHOCTeﬁ )41 OIIIPI6OK, HaMe4aTh CIIOCOOBI UX YCTPAHCHUSA,

» TPOTHO3UPOBATH PE3YJIbTAT U YPOBEHBb YCBOCHUS;

A\

YACPKUBATH LIEIb ACATEIBHOCTHU JI0 MOTYUYEHUs €€ pe3yJibTara;
» OIpEeIeIATh MOCIEA0BATESILHOCTD MPOMEKYTOYHBIX JCHCTBHIA C yI€TOM KO-
HEYHOT'O pe3yJIbTaTa, COCTABJISITh TJIaH;
nozHaeamesnbHble:
» OCYIIECTBJIATH BBIOOP Harboee 3 (hEeKTUBHBIX CITOCOOOB PEIICHUS 33134,
» TPOW3BOJILHO M OCO3HAHHO BJIAJICTh OOIIMM IIPUEMOM PEIICHUS 3a7ad;
» OPHEHTHUPOBATHCS Ha pa3HOOOpasne CrocoOOB pPeIIeHUs 3a/1ad;
» yMEThb YCTaHABJIMBATh MPUIHMHHO-CIICACTBCHHBIC CBSI3H.
dIpeomemmnple — yaeHUK NOJKEH 3HATh:
» OCHOBHBIC (OPMYJIBI U 3aKOHBI, ITI0 KOTOPBIM IIPOBOJISATCS PACUCTHI;
» CTaHJapTHBIC aJTOPUTMBI PEIICHUS 3aja4;
» CTHOCOOBI pelIeHUs 3a/1a9 Pa3TUIHBIX THITOB.
YMETh:
» pemiaTth 3a7adyd Pa3TUYHBIX THUIIOB, B TOM YHCJIE, TOBBIIICHHOW CIIOXK-
HOCTH;
» YETKO MPEICTaBISITh CYIIHOCTh OMMCAHHBIX B 3aj]a4e MPOIECCOB;
» BUJIICTh B3aMMOCBSA3b MMPOUCXOIAIINX XUMHUYCCKHX MPEBPAINICHUN H
M3MEHEHUIN YMCIEHHBIX MTapaMeTPOB CUCTEMBbI, OMTMCAHHOM B 3ajaue;
» BIAJCTh XUMHYCCKON TEPMHHOJOTHEH;
» T0JIb30BaThCS CIPABOYHOM JIMTEPATYypPOH 1O XUMHH JIST BIOOpA KOJIH-
YEeCTBEHHBIX BEJIUUYNH, HEOOXOJUMBIX JIJIsI pEUICHUS 3a]1a4;
» CaMOCTOSTEIHHO COCTABJISITh TUIIOBBIE XUMHUYECKHE 33]a9 M OOBSICHATH UX

penieHue.



4 OHCHKa ACATCIIbHOCTH y4allIUXCA IIPOBOAUTC IIYTCM YCTAHOBJICHUS CTCIIC-

v OCHOBaHHMEM OIIEHKH MOYET OBITh KPUTEPHil OTHOCHTEIILHOM YCIICIITHOCTH.

Ouenka oeamenvHocmu y4auquxcs

HU BBIIIOJIHCHUSA YHAIIUMHUCA 3a1a4, IIOCTABJICHHBIX IICPC HUMHU B ITPOLCCCC

oOyueHus.

Ornenka pe3ysbTaTOB ydeOHOH pabOThI aeTcs B BUAE COJACPKATEIHHBIX
OLICHOYHBIX CYXKICHMI, YTO B 3HAUUTEIBHON CTEMEHU CIOCOOCTBYET (Hop-
MHUPOBaHUIO pediekcuu, Tak Kak peduiekcusi (yMEeHUE OIEHUTh CaMOTo ce-

0s1) KaK B )KU3HENIEATEIBHOCTH, TaK U B y4eOHOU JeSTEIbHOCTH - TTOKa3aTelb

HHTCIUICKTYAJIbHOI'O 1 JINYHOCTHOI'O Pa3BUTHUA.

OOBexTOM OLICHHUBAHHA MOXKCT OBITH HE TOJILKO PE3yIIbTaT, HO U IIPOHCCC

ACATCIIbBHOCTHU, OLCHKA MOXCT HCIIOJIb30BATLCA KaK BO3HAIpaKACHHUC 34

TPYI0JII00HE, IPUIIC)KAHKE, IPOIBIKCHHE.

TemaTuuyeckoe NJIAHUPOBAHUE

1.

2
3
4.
5
6
7

Pacuértel ¢ moMonipio XuMuueckux popmysn  -- 2 gaca

Yuét npumecei, coaepKauxcsi B MCXOHbBIX BEIIECTBaX - 2 yaca

PeareHTEI B34TEI B U30BITKE - 3 gaca
[Iponecchl, NpOTEKaOIKME B paCTBOPax - 5 yacoB
CmMmecu BeniecTB - 2 9aca
OCHOBBI XUMHYECKOU TEXHOJIOTHH - 2 gaca
3a4éTHOE 3aHATHE - 1 gac



Y4yeOHO-TeMaTHYeCKOe MVIAHMPOBAHHE

Ne Pa3znennl u TeMbl 3aHATHIA KoaundecTBo yacos
n/n BCEro \ Teopus | NPAKTUKA
l. Pacuyersl ¢ moMOLILI0 XUMHYECKUX (op- 2 0.5 1.5
MYyJI
1. | OcHOBHBIE BEIMYUHBI, UCTIOIB3YEMBbIE TIPU KOJIUYE- 0.25 0.75
CTBEHHBIX pacyeTax B Kypce XUMHUHU.
BrIunciieHne MacCOBOM JOIM XMMHYECKOT'O dJIEMEHTA
B CJI0’)KHOM BEIIECTBE.
2. | HaxoxaeHue Macchl dJIeMeHTa 10 U3BECTHOM Macce 0.25 |0.75
CJIOJKHOTO BEIIECTBA.
Il.  VYuer npumeceii, conep:kamuxcsi B HCXO0/- 2 0.5 1.5
HBIX BellecTBaX
3. AJITOpPUTM pEIlIeHHS 3a]1a4 110 XUMUYECKUM YPaBHEHU-
SIM C YYETOM MPUMECEH, COJIEPKAIIMXCS B UICXOHBIX 0,5 0,5
BCIIICCTBAX.
4, | BeruuciaeHus 1o XuMUYeCKUM YPaBHEHUSIM: yUET MpPH-
MeceH, coaepKallruXcsl B UCXOHBIX BEIIECTBAX. - 1,0
I11. PeareHTnl B3STHI B H30bITKE 3 0,5 2,5
5. | AnropuTm penieHus 3a1ad no XuMU4eCKUM ypaBHEHH- 0,5 0,5
SIM TIPY YCJIOBUM, YTO OJIUH U3 PEAareHTOB JaH B U30bIT-
Ke.
6. Brruncnenns mo ypaBHEHUSIM XUMUUYECKUX PEAKIIUN - 1
MIPU YCJIIOBUH, YTO OJWH U3 PEareHTOB JIaH B U30bITKE.
7. Pemnrenus 3a1a4 Ha W30BITOK WJIM HEJOCTATOK OJHOIO - 1
U3 pPEarcHTOB.
IV.Mpouecchbl, npoTeKkaowme B pactBopax. 5 1 4
8. AnropHTM peuieHus 3aaa4 10 XUMUYCCKUM YPaBHCHU- 0,25 0,75
SIM C YY4acTHEM BEIEeCTB, HAXOSAIINUXCS B paCTBOPAX.
0. Beruuciienre MaccoBoM A0 PACTBOPEHHOTO BEIIIE- - 1,0
CTBa B pacTBOPE.
10. | Beruucienue koandecTBa BENECTBA, MAaCChl MIIM 00BE-
Ma BEHIECTBA 110 KOJIMYECTBY BEIICCTBA, MaCCe MIIHU 0,25 0,75
00BEMY OJTHOTO U3 PEAreHTOB WK MIPOIYKTOB PEaK-
LIUH.
11 | Beruucienue Maccel paCTBOPEHHOTO BELIECTBA, COAEP- 0,25 0,75

KAIETOCs] B ONPENENIEHHOW Macce pacTBOpa C U3-




BECTHOU MACCOBOU JIOJIEH.

12 | Beruncnenus, cBsi3aHHBIE ¢ pa30aBIeHUEM PaCTBOPOB 0,25 0,75
IV. Cwmecn BemecTn 0,5 15
ANTOPUTM peleHus 3a/1ay.
13. | Pemenue 3a1a4 Ha onpe/ieJICHUE KOJMUYCCTBEHHOTO U
KA4eCTBEHHOI'O0 COCTaBa CMECH BEILIECTB. 0,5 0.5
14. | BeruuciieHus 1Mo XMMHYECKUM YPaBHCHHSIM Ha OIpe/ie-
JIEHHE KOJIMYECTBEHHOI'O COCTaBa CMECH BEIECTB - 1,0
V. OcCHOBBI XUMHYECKOH TeXHOJIOTHH 0,5 15
15. | PacueTsl 0 TEPMOXUMUYECKUM YPABHEHHSIM. 0,25 0,75
16. | Beruncnenue macchl IpoykTa peakiuu. Eciau uzBect- 0,25 0,75
Ha MaccoBas J0JI BBIXOa IIPOIYKTa PEAKIIUU 10
CPaBHEHHMIO C TCOPETHYCCKH BO3MOKHBIM
17 | 3auérHoe 3aHsTHE 1







Y4yeOHO-MeTOAHYECKOE O0ecImeYeHue

. I'.TI. Xomuenko, U.I'. XomuenkoCOopHUK 3a1a4y 10 XUMHUU. MOCKBa
«HoBas BonHa»,2005 r

. H.E.Ky3smenko, B.B.Epemun2500 3agauy no xumuu. MockBa «3JK3a-
MeH»,2006

. S1.JL. Tompadap6, 10.B.XomakoBCOOpHUK 3aa4 U YIIPAKHEHUN IO
xuMuu. Mocksa «IIpocsemienue», 1998

. E.B. CaBunkuna, I'.Il.JlorunoBa Xwumus, cOopHuk 3aga4y, Mocksa

ACT - IIPECC , 2001
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IIpunoxenne 1
0630p 3ajiav, nmpeajiara€éMbiX y4YalmiuMcsd 1Jisd peIaeHus .

Ha neiirpanuzanuto 40% pactBopa cepHOi KUCHOTHI 3arpatuin Smia 40%
pactBopa runpokcuna kamus (p =1,4r/mi). Beraucnaure maccy pactBopa
CEpPHOM KUCIIOTHI.

Kaxkoit 066éM 20% pacTBopa a30THOM KUCIOTH (p = 1,15 r/Mi1) HEOOXOAUM
1151 pactBopenus 250 r u3BecTHsIka, conepaxkaiiero 20% mpumeceii?

K 100 ma 10,6% pactBopa xnopuaa kaiabius (p=1,05r/mi) godaBuau 30mit
38,55% pactBopa kapOonata Hatpus (p =1,1r/mi). Beruncnure maccy oopa-
30BaBIIIETOCS OCAKA.

Oxkcug docdopa (V) maccoit 1,42r pacteopuiu B 60r 8,2% optodochopHoit
KHUCIIOTHI U TIOJTyYE€HHBIN pacTBOp npokurstiid. Kakas coib, 1 B KaKoM KO-
JMYECTBE 00pa3yeTcs, €CIM K MOJIy4YeHHOMY pacTBOpY A00aBUTh 3,921 TH-
pOKCHJIa Kaaus?

K 400mn pacTBOpa cepHOM KHCIOTHI, ¢ MaccoBor moserr HpS0420% (p=
1,14r/mn) no6asunu 300Mi1 pacTBOpa THAPOKCHUIA KaTUsl C MAaCCOBOM J0JIei
KOH 18% (p =1,11r/mn). KakoBa cpena nomydyeHHoro pactsopa? Beranciu-
T€ MacCOBYIO JOJIIO COJIM B 00pa30BaBILIEMCS PaCTBOPE.

1,44r metanna pactBopuiu B 20Ma 20% pacTBOpa COJSHON KHUCIOTHI (p =
1,95r/mi1) ipu 3TOM 00pa3yeTcsi CoJib, B KOTOPON MeTasll JIByXBaJICHTEH.
Becws oOpazoBagiiuiics BOJOpO MpopearupoBai ¢ 3,2 OKCHAa METAJIJIOB C
BaJieHTHOCTHIO paBHOH III. Onpenenure o6a merasnia.

CriaB MarHus ¥ aJIIOMUHUS Maccor ST o0paboTany pacTBOPOM THIPOKCHIA
HaTpus; MPU 3TOM BbLIETWIOCH 3,361 raza (H.y.). Onpenenure MaccoBYIO
nouto Maruus (B %) B CILJIaBe.

[Ipu B3amMoAEeMCTBAN 8T CMECH MarHus M eje3a ¢ COJITHOW KHCIOTOM BBI-
nenunock 4,481 Bogopoaa (H.y.). CKOIbKO TpaMMOB KeJjie3a U MarHusi co-
JICPKUATCSI B CMECU?



9) Jlns peakuuu 3,9 r cMECH aTIOMUHHS U MAarHUS C COJITHOW KHCJIOTOW MOTpe0o-
Bajock 139,5 mur 10% -HOro pactBOopa cojsiHOW KHCIOTH (p = 1,047 r/™mmn).
OnpenenuTts MacCoBYIO A0JIO (B %) aTlOMUHUS B CMECH.

10) Ilyrem cxxuranus cepsl mosydeHo 32r okcuua cepsl (1V), mpu 3ToM BbIje-
munock 146,3 K/Ix ternotel. COCTaBbTE TEPMOXUMUUYECKOE YPAaBHEHHUE ATOMN
pEeaKInH.

11) Beraucaute 00béM aMMuaka (H.y.) KOTOPBIH oOpa3yercs NMpH B3auMOJICH-
CTBUU 5611 a30Ta C TAKUM ke 00bEMOM BOJOPOA, €CIIA BBIXOJ MPOAYKTA peak-
uuu coctaBui 80% OT TEOPETUUECKH BO3MOKHOTO.

12) Tpwu rasa nepemeniany B 3aMKHyTOM o0beMe U B3opBaiu. KakoBa MaccoBas
noas (B %) oOpa3oBaBIIElCs MPU 3TOM KUCIOTHI, €CJIU MEPBBINA ra3 ObUT HOJY-
4yeH AeiicTBueM Ha 42,9T nuHKa M30BITKOM COJSTHOW KUCJIOTBI, BTOPOM ra3 —
TEPMHUYECKUM DPa3yIoKeHUeM 51 r HuTpaTa HaTpus, a TPETUM ra3 — JEUCTBUEM
Ha 5,22 r okcuaa mapranua(lV) u3osiTka COasIHON KUCTOTHI.



