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MHHOACHUTEJIbBHASA 3AIINCKA

Xumus — ofHA W3 BOXHEUIIUX W OOIIMPHBIX 00JacTell €CTECTBO3HAHMS, HayKa O BEHISCTBAX, MX
COCTaB€ M CTPOCHHUH, UX CBOMCTBAX, 3aBUCSIIMX OT COCTaBa U CTPOCHMSI, UX MPEBPAIICHUSAX, BEAYIIUX K
M3MEHEHHUIO COCTaBa — XUMHUYECKHUX PEaKLMsIX, a TaKkKEe O 3aKOHAX U 3aKOHOMEPHOCTAX, KOTOPHIM 3TH
MpEeBpAIICHUS IO TUYUHSIIOTCS.

OOpazoBarenpHas mporpaMma MO BHEYPOUHOU JeATeIbHOCTH « Kiy0 IOHBIX XHMHUKOB» HMEET
€CTECTBEHHOHAYYHYI0 HANPABJIEHHOCTb U CHOCOOCTBYET CO3/IaHUI0 MAKCUMAJIbHO OJarompUsTHBIX
YCIIOBUM /ISl BBIABICHUS M Pa3BUTHS TBOPUECKUX CIOCOOHOCTEH JieTeil, MX pa3sHOCTOPOHHEMY U
CBOEBPEMEHHOMY Pa3BUTHIO, (DOPMHUPOBAHHIO HABBHIKOB CaMOOOPa30BaHUS M CaMOpeaTu3alfi JIMYHOCTH.
[IporpamMma opreHTHpOBaHa Ha 00ydaromuxcs 5 - 9 Kiaccos.

AKTYyaJIbHOCTb 00pa30BaTEIbHON MPOrpaMMbl CBs3aHA MPEXKJE BCEro C TeM, YTO pedsita TOTo
BO3pacTa OYEHb JTIOOO3HATEIBHBI, Y HUX OCOOEHHO BEJIMK MHTEPEC K OKPYKAIOIIEMY MHUPY, a CIEIUaTbHBIX
3HaHUM em€ He XBaTaeT. 3HAKOMCTBO YYaIIUXCsA C BEHIECTBAMM, U3 KOTOPBIX COCTOMT OKPYKAarOUIUKA MHD,
MO3BOJIIET PACKPBITh BAXKHEHIIINE B3aMMOCBSI3M YEJIOBEKA M BEIIECTB B CPEJIC €r0 OOMTaHUS.

Ilexarornyeckasi nesiecoo0pa3HoCTb 00pa30BaTEIHLHON MPOTPAMMBI 3aKIIIOUYAETCS B TOM, H3yUEHUE
XUMUU OyZeT CmocoOCTBOBATH PA3BUTHUIO MBIIIICHUS YYaIIMXCs, TOBBIIIATh MX HHTEPEC K MPEAMETY,
TOTOBUTh K YIIyOJEHHOMY BOCHPHUSTHIO MaTepuana. OO0ydeHHe MO3BOJSET PEIIUTh Psij MPaKTHUYECKUX
3a/a4: MEpPBOHAYAIBHO O3HAKOMMTH YyYallUXCS C TEeMU (PU3UUECKUMH U XUMUYECKHUMH SBJICHUSIMH, C
KOTOPBIMH OHU HEMOCPEACTBEHHO CTAJKUBAIOTCS B OKPYXKAIOUIEM MHUpPE; MPUBHUTh MHTEPEC K H3YUYEHUIO
XUMHH; TOATOTOBUTH YYEHUKOB K CUCTEMATHUECKOMY U3YUEHHUIO 3TOTO Kypca.

C uenpto ¢GOPMUPOBAHUA OCHOB XHMHUYECKOTO MHPOBO33PEHHs IpelHa3HayeHa MporpaMmma
BHEYpouHOH gestenbHOCTH «Kiy0 roHBIX XuUMHKOB». IIporpamma cocraBieHa C y4eTOM BO3pPaCTHBIX
0COOCHHOCTEl M BO3MOKHOCTEH JAeTel; B TO e BpEeMS COJEPKUT OOJBIION pa3BUBAIOIIMN MOTEHIIHAI.
[Iporpamma moauguIIUPOBAHHAS, COCTABJICHA HA OCHOBE IPOrPAMM:

1. Brnacosa W.I'. BBenenue B ecrecTBeHHO-Hay4YHbIe ITpeaMeThl. EcTecTBo3HaHme 5-6 kiaccel. Paboune
nporpaMMbl. Metonyeckoe nocodue. — M.: Jpoda, 2014. — 96 c.

2. I'amOypueBa T.J[. Paboure mporpamMmbl. Xumus. 7 — 9 KiIacchl: y4eOHO-MeToquueckoe mocooue /
coct. T.JI. FamOypuesa. — 2 — uz ., nepepad. — M.: [Ipoda, 2013. — 159 c.

3. YepnobOensckass I'. M., JlementseB A. M. Mup rnazamu xumuka. YuyeOHoe mocolOue K
MPOTEAEBTHUECKOMY Kypey xuMuu 7 kiacca. // Xumust. [Tpunoxenune k raszetre «IlepBoe ceHTOps». 1999. —

Ne26 - 35 c.

Heab: pa3BuTHE JUYHOCTH peOEHKA, (GOpMHUPYS U MOJICPKHUBAsi UHTEPEC K XUMHHU, paclIMpeHHE
3HAHMM ydaluxcsd O TNPUMEHEHMM BEIIECTB B IOBCEJHEBHOM JKM3HM, Pa3BUTHE HCCIIEI0BATEIBCKOIO

noAxoJa K U3YUYCHHUIO OKPYXKAOIICTO MUPAa U YMCHUSA IPUMCHATL CBOU 3HAHUA Ha ITIPAKTUKCE.



3apaun

Oopazoeamenvhole
v @dopMupoBaHUE MEPBUYHBIE IMPEACTABICHUS O IOHATUAX: TEJO, BEIIECTBO, MOJIEKYJa, aTOM,
XUMHUYECKUN DJIEMEHT.
v 3HAKOMCTBO C MPOCTEUINEH KiIacCH(PUKAIUEH BenecTB (10 arperaTHOMY COCTOSIHHIO, TIO COCTaBY), €
omucaHueM (PU3MYECKHX CBOWMCTB 3HAKOMBIX BEHIECTB, C (DU3MYECKHUMHU SBICHUSAMHU W XUMHUYECKUMHU
peaKuusMu.
v ®opmMupoBaHUE NPAKTUUECKUX YMEHUN U HAaBBIKOB, YMEHHUS HaONI0OJaTh U OOBACHATH XMMHUYECKHUE
SBJICHUS, TPOUCXOJAIIME B TPUPOJE, OBITY, JAEMOHCTpUPYEMBIE Yy4YUTEleM; yMeHUe paldoTaTh C
BEIIECTBAMHU, BBINIOJIHATH HECJIOKHbIE XUMHUUECKHUE OTIBITHI, COOIIOAATH TPaBHIIa TEXHUKU O€30IacHOCTH;
v Pacmmpenune npeacTaBieHnil ydammuxcsl O BaKHEUIINX BEIIECTBAX, HX CBOMCTBAX, POJIM B IIPUPOJIE U
KU3HU YeJIOBEKa.
v dopmupoBaHuE JIOTUYHON CBS3H XUMUH C JPYTUMU HayKaMU.
v @dopmMupoBaHHE HAaBBIKOB CaMOCTOSITENIBHOTO NPUOOpPETeHHs] 3HaHWM W TNpPUMEHEHHE HX B
HECTaH/IapPTHBIX CUTYaLIUsX.

Pazeusarouwiue
v Pa3BuTHe no3HaBaTENbHOTO UHTEPECA U UHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN B MpOILecce MPOBEACHMUS
XUMHUYECKOTO IKCIIEPUMEHTA.
v Pa3ButHe caMOCTOATENBHOCTH MNPUOOPETEHUs 3HAHUW B COOTBETCTBUM C BO3HUKAIOLIUMU
KU3HEHHBIMU MTOTPEOHOCTAMH, YU€OHO-KOMMYHUKATUBHBIX YMEHUMN, HABBIKOB CAMOCTOSTEIBHON paOOTHI.
Pacmmpenue kpyrozopa ydauiuxcs ¢ IpuBIeUYeHUEM JTOTOTHUTENbHBIX HCTOYHUKOB HH(POPMALIHH.
Pa3BuTne ymenus anaan3upoBath HHGOPMAIUIO, BIICIATH TJIABHOE, HHTEPECHOE.
Pa3Butue ymeHus npoeKTUPOBAHUS CBOEH IE€ATEIBHOCTH.
Pa3ButHe nornueckoro MpIuUICHNs, BHUMAHUSI.
Co3nanue ycloBHil 17151 pa3BUTHS YCTOMYMBOIO MHTEpECa K XUMUHU.

PazButue TBOPUYCCKUX CIIOCOOHOCTEMN yqamuxcsi.

AN N N N N

Pa3BuTne KOMMYHUKAaTUBHBIX YMEHUH paboTaTh B [1apax U rpymrie.

Bocnumamenvnute

v Bocnuranue noHnmMaHust HE00X0AUMOCTH OEPEXKHOI0 OTHOIICHHUS K IPUPOIHBIM OOTraTCTBaM.

v Bocrnuranue ymeHus cirymiaTb TOBApHUILEH.

v Bocnutanue HaBBIKOB OJKOJIOIMYECKON KYJIbTYpPbl, OTBETCTBEHHOI'O OTHOLIEHHS K JIOASAM MU K
IIPUPOJIE.

v ®opMUpPOBaHNE HABBIKOB BEXJIMBOIO NIOBEICHUS.

v Bocnuranue 106poskenaTenbHOCTH M KOHTAKTHOCTU B OTHOIIEHUH CBEPCTHUKOB.
v Bocnutanue anexkBaTHOM CaMOOLIEHKH.

v Bocnuranue noTpeOHOCTH B CAaMOJIBMXKEHUH U CAMOPA3BUTHH.

v

Bocnuranue CaMOJJUCIHUIIINHBI, YMCHUSA OPIraHNU30BaTh ce0s 1 cBOC BpeMs.



v ®opMupoOBaHNE HPABCTBEHHOI'O OTHOILIEHUE K OKPYKAIOLIEMY MUPY, YyYBCTBA COIIPUYACTHOCTH K €TO

SIBJICHHUAM.

v Bocnuranue Tpynosito0us, yMeHus: paboTaTh B KOJUIEKTUBE M CAMOCTOSTEIBHO.
v Bocnuranue Bou, Xapakrepa.

v Bocnuranue 6epexHOr0 OTHOIICHHS K OKpYKaroIIeH cpeie.

®opMbl 3aHATHI

I'pynmoBast ¢opmMa UCHONB3YIOTCS NpPU HM3YYCHUH TEOPETHUYECKHX CBEIEHHH, odopmieHnn
BBICTaBOK, IpPU TPOBEACHUM MPAKTUUYECKHX pPAOOT, BBIMOJIHEHUU TBOPYECKHUX, HCCIEIOBATEIbCKUX
3alaHuM.

WnnuBuayanbuele  (Gopmbl  pabOThl NPUMEHSIOTCS HpU  paboTe ¢ OTAEIbHBIMU pedaTaMu,

00Ja1al01UMU HU3KUM WJIH BBICOKUM YPOBHEM Pa3BUTHSL

Cpoku peaju3anuy NporpaMmsl
[Mporpamma paccuutana Ha 1 roja o0yuenus (1 ydaeOHbIil yac B Henelnto) — 34 vaca B TO/I.
B paMkax mporpamMMbl BHEYPOYHOU IESTETFHOCTH CO3/IAIOTCS YCIOBUS TSl CAMOpealTn3alliy 1

CaMOpa3BUTHS KaXKJO0TO peOeHKa Ha OCHOBE €r0 BO3MOKHOCTEH BO BHE YU€OHOU e TEIIbHOCTH.

Oxupaembie pe3yJbTaThl

VYyammecs OyayT 3HaTh:
. O0COOCHHOCTH (PM3UYCCKHX U XUMUYCCKHUX SBJICHUH;
. 0 MHOT000pa3HH XMMUYECKUX SIBJICHUU (PeakIuii) Ha IpUMepax peakiuii OKUCICHHUS MEIH, JKeje3a,

TOPCHUsI MarHus, napaduHa, TOPIOUYMX Ta30B, Pa3JIOKEHHs caxapa MPH HAarpeBaHWUH, B3aWMOJICHCTBHUS
M3BECTKOBOTO PACTBOPA C YIIIEKUCIIBIM Ta30M, PEaKIIUU HEUTpaIu3alyy IeI0YH KUCIOTOH;

. 00 MHAMKATOpaxX Ha MpUMeEpe JaKMyca (KHCIOTHO-IIETOYHOr0) U Hoa (KpaxMalbHas mpooa);

. YCJIOBHSI BOSHUKHOBEHHS M MPOTEKAHMS XUMHUYECKUX PEAKIIHiA, BHEIIHHE MPU3HAKH PEAKIIHA,
sHeprerudeckue 3PpHeKThl XUMHUECKIX PEaKIINi;

. 0 (GU3NYECKUX U XUMHUYCCKHX SBICHHUSX C IMMO3UIUI aTOMHO-MOJICKYJISIPHBIX MPEICTABICHHUIA B
caMoM OOIIEeM BH/IE;

o O CYIIHOCTH XMMHUYECKUX peaKInii Kak 00pa30BaHUU HOBBIX BEIIECTB MPU COXPAHEHUHU YHUCIIa

adaTOMOB B CUCTEMC (KaK IepBada CTyYlICHb K IOHUMAaHUIO CYHICCTBOBAHUS 3aKOHOB COXpaHCHUS B HpI/IPO,I[e).

° METO/IbI U3Y4YEeHHUS IPUPOIBI (HaOMI0IeHUE, SKCTIEPUMEHT, U3MEPEHNE);

° MpaBUJIa TEXHUKHU 0€30TIaCHOCTH MPH pabdoTe C BEIIECTBAMU B XUMUYECKOM KaOWHETE.
VYyamuecs OynyT yMeTh:

. OTIMCHIBATh CBOWCTBA BEIIECTB, CPABHUBATH UX;

. M0JIb30BaThCA MHIMKATOPAMHU B JIAOOPATOPHOM OIIBITE;



L4 CJIOBCCHO OIIMCBIBATHL XUMHUYCCKYIO PCAKIIHIO, II0JIb3YACH TOTOBOM 3aITHChIO YpaBHCHUA PCAKIINU (Ha

InpuMepax O6p2130BaHI/ISI YIJICKHUCJIOTO T'a3da U3 yrjiepoJda M KHUCJIOPOJa, PAa3JIOKCHUA BOJAbI HA KHUCIOPOA U

BOJIOPO/I, 00pa30BaHUs MEIH M3 MEIIU U KUCIOPOoa, TopeHus dochopa);

J MIPOBOJIUTH HOJIKPAXMaIbHYIO MPOOYy;
. HaOJII0]aTh XUMHYECKUE PEAKIUH U (PU3MUCCKUE SIBIICHUS B IPUPOJIC U B OBITY;
o YMETh HPUBOJUTH MPUMEPbI MPOSIBICHUS WM NPUMEHCHUS XHMUYECKUX SIBICHUH B TPHPOJIC,

TEXHUKE U OBITY;

o OIMMCBIBATH OIIBITHI, HIUIIOCTPUPYIOIIUEC PASTUIHBIC XUMUUYCCKUEC PCAKIIUU.
° HCIIOJIB30BaTh XUMHNYECCKHUE CUMBOJIBI,

. JlyMaTh, pacCykJ1aTb, 0000I1aTh U JIeJaTh BEIBOJIBL;

o IMPHUMCHATH IOJTYYCHHBIC 3HAHUSA B HCCTAHAAPTHBIX CUTyalluAX.

o CTaBUTh XUMHWYCCKUC SKCIICPUMCHTEI;

VYyamuecs OynyT QCO3HABATE:

° CANHCTBO IMMPOTCKAHUA (1)I/ISI/I‘-IGCKI/IX M XUMHWYECKUX SIBJICHUH B PCATBHBIX HNPHUPOAHBIX ITPOIECCAX U

UX MHOTroo0Opa3ue Kak MpUMep CyLIECTBOBAHHS BCEOOBEMITIONIUX CBSI3€l B IPUPOJIE;

o MaTepUATLHOCTh OKPYKAOIIETO MHpA.

JIMYHOCTHBIE Pe3yJibTAThl 1 YHHUBEPCAJIbHbIE y4eOHblIe 1eHCTBUSA

JInyHocTHBIE

PeryasitTuBHble

ITo3naBaTeanLHLIE

KomMMmyHukaTuBHbIE

* 0CO3HaBaTh CeOs LICHHOM
4acThIO OOJIBIIIOTO
pa3Hoo0pa3HOro Mupa
(mpupoab! 1 001IEeCTBA);

* HCIIBITHIBATH YYBCTBO
TOPJIOCTH 32 KPacoTy
POJIHO¥ PUPO/IBI, CBOIO
manyto Poauny, ctpany;

* popmynmupoBaTh caMmoMy
MPOCTHIE MPaBHIIA
MOBEJICHHsI B TIPUPO/IC;

* OCO3HaBaTh ce0s
rpaxaaHuHoM Poccun;

* 00OBSICHATH, UTO
CBSI3BIBACT TEOS C

HUCTOPUEN, KYIIBTYPOH,

* OTIpENIEeIIATH LEIh
yaeOHOH
JEATEILHOCTH C
HIOMOUIBIO YIUTEIS U
CaMOCTOSITENBHO,
MICKaTh CPEJNICTBA €€
OCYIIECTBIICHHS;

* YUUTBHCS
oOHapyXHUBaTh U
(bopmynupoBarthb
yueOHyI0 TpoliemMy,
BBIOMpATH TEMY
MIPOEKTa,

* COCTaBIISIThH IUIAH
BBITIOJTHEHHS 337134,

peIICHUA HpO6J’I€M

* IpeArnoaraTh, Kakas
uH(bOopMaLUs HYXKHa;

* 0TOMpaTh HEOOXOIUMBIC
CJIOBApH, SHIUKJIIONENH,
CIIPaBOYHHKH,
AIEKTPOHHBIE JUCKHU;

* COTOCTAaBIIATh U
0TOHMpaTh HHPOPMALIHIO,
MOJIYYEHHYIO U3
pa3IMYHBIX UCTOYHUKOB
(cmoBapu, YHIMKIOTIEANH,
CIIPaBOYHHKH,
ANIEKTPOHHBIE TUCKH, CETh
WHrepuer);

* BBIOUPATh OCHOBAHUS

AJIs1 CPpaBHCHUA,

* OpraHu30BbIBATH
B3alMO/EHCTBUE B
rpymre (pacrpenensiTh
pOJIH, TOTOBAPUBATHCS
JpYT € APYTOM | T.1.);

* MpPEIBUJIETH
(IpOTHO3UPOBATH)
MOCJEICTBUS
KOJUJIEKTUBHBIX PELIECHUM;
* 0(hopMIIATH CBOU MBICITH
B YCTHOM U IMCbMEHHOM
peuu ¢ y4ETOM CBOUX
yueOHBIX U KU3HEHHBIX
PEYEBBIX CUTYALIHI, B TOM
YHCIIE€ C IPUMEHEHUEM

cpencts UKT;




cyap00ii TBOEro Hapoaa u
Bceut Poccuu;

* HCKaTh CBOIO MIO3HIIMIO B
MHOT000pa3uu
0OIIECTBEHHBIX U
MHUPOBO33PEHYECKUX
MO3UIAH, S)CTCTHYCSCKUX U
KYJIBTYPHBIX
MIPEATNIOYTEHN;

* YBa)kKaTh HHOE MHEHHE;

* BbIpabaThIBaTh B
MPOTHBOPEUUBBIX
KOH(MDITUKTHBIX CUTYaITUSX

ImpaBHJIa IOBCICHUA.

TBOPYECKOTO U
IMOMCKOBOIO
Xapakrepa,
BBITIOJTHEHUS TTPOEKTA
COBMECTHO C
YUUTETIEM;

* paboTas 10 IJ1aHy,
CBEPSTH CBOU
JICUCTBHS C IICNBIO U,
MpU HEOOXOJUMOCTH,
WCTIPaBIISAThH OIMINOKH;
* paboTas 1o
COCTaBJICHHOMY
TJIaHy,
HCIIOJIh30BATh,
Hapsay C
OCHOBHBIMH, U
JIOTIOTHUTEIbHbBIE
CpeacTBa
(cipaBouHas
JauTepaTypa,
CJIOXHbBIE TPUOOPHI,
cpenctBa UKT);

* B X0JI€
pEeCTaBICHUS
MPOEKTa yIYUTHCS
JaBaTh OLIEHKY €ro
pe3yabTaToB;

* IOHUMATh MPUYHHBI
CBOEro Heycnexa u
HAXOJUTb CIIOCOOBI
BBIXOJA U3 3TOM

CUTyalluH.

KJIaCCH(UKAITUU
00BEKTOB;

* YCTaHaBJIHMBATb
aHAJIOTUH U IPUYUHHO-
CJICZICTBEHHBIC CBSI3H;

* BEICTpANBAaTh
JIOTHYECKYIO LIENb
pacCyXICHHUI;

* [IPEJICTABIISATh
MH(pOpPMALIMIO B BUJIE

Ta0JIHII, CXeM, OTIOPHOTO

KOHCIICKTa, B TOM 4YHUCJIC C

MPUMEHEHHUEM CPEJICTB

HKT.

* IPU HEOOXOAUMOCTH
OTCTauBaTh CBOIO TOUKY
3peHUsl, ApryMEHTUPYS €€.
YuuTtbCcs MOATBEPKIATH
apryMeHThl (hakTamu;

* CIIyIIATh JIPYTUX,
MBITATHCS IPUHUMATD
JIPYT'yIO TOUKY 3pEHUS,
OBITh TOTOBLIM U3MEHUTH

CBOIO TOUYKY 3PCHHSL.




Kpurtepuu ouneHkH 3HAHUH, YMEHHH U HABBIKOB

Huskuii yposens: yIOBIETBOPUTENHHOE BJIAJICHHE TEOPETHUECKOW MH(opMaluend mo temaMm Kypca,
YMEHHUE T0JIb30BATHCS JINTEPATYPOH MpPU MOATOTOBKE COOOIICHMI, y4acTHE B OPraHU3AIMH BBICTABOK,
3JIEMEHTAPHBIE MPEJICTaBICHHS 00 UCCIIeI0BATEIbCKON ACATEIILHOCTH, TACCUBHOE YUYaCTHE B CEMUHAPAX.

Cpeonuii yposenv. HOCTATOYHO XOPOIIEE BIIAJICHUE TEOPETHYECKOW HH(opmanuendn 1o Kypcy,
YMEHHE CHUCTEMaTU3UpOBaTh U MOAOUMpaTh HEOOXOJUMYIO JIMTEPATYpPYy, MPOBOJUTH HCCIEAOBAHUA U
ONpOCHl, UMETh NPEJCTABICHUE O Y4EOHO — HCCIIEOBATENIbCKON JEATEIbHOCTH, y4acTHE B KOHKYpcax,
BBICTaBKax, OPraHU3allui U MPOBEAECHUN MEPOIIPUATHH.

Buvicoxuii yposenv: cBOOOJHOE BiaJeHUE TEOPETUYECKON HHQoOpMalmeld Mo Kypcy, YMEHHE
aHAJIM3UPOBATh JIUTEPATYpHbIE MCTOYHMKU W JIAaHHBIE HCCIIEJOBAHMM M OMPOCOB, BBISBIATH HPUYHHBI,
noAOUpaTh METObl HCCIIENOBaHUS, MPOBOJUTh YYEOHO — MCCIIEI0BATENbCKYIO NIEATENbHOCTh, AKTHBHO

MIPUHUMATh y4acTHE B MEPONPUSATHUAX, KOHKYpCaX, IPUMEHSATh MOTYYEHHYI0 HHPOPMAIUIO Ha IPaKTUKE.

@®opMbI KOHTPOJISI KA4eCTBA 3HAHUI

Bxooawuii  kommponw: omnpeneneHUe YpOBHS 3HAHWUW, YMEHMH, HaBBIKOB B BHIe Oecen,
MPaKTUYECKUX pabOT, BUKTOPUH, UTD.

TIpomesicymounwiii KOHMpoOab: KOJUICKTUBHBIN aHAIN3 KaXKI0W BBIMIOJHEHHON pabOThl M CaMOaHAIIH3;
MPOBEPKa 3HAHWM, YMEHUH, HABBIKOB B X0/1¢ OECeIbI.

Hmoeoswiii  koHmpons: TpPE3eHTAUd TBOPYECKUX M HCCIEAOBATENbCKUX paboT, ydacThe B
BBICTaBKax U MEPOTPUATHIX, YHaCTHE B KOHKYpPCAaX UCCIIEOBATENbCKUX padorT ...

@®opMbl IPOBEPKU YCBOEHUS 3HAHU I

v HToroBbie BEICTABKH TBOPYECKHX PadOT;

v [TopTdoro 1 mpe3eHTALMH UCCIIeI0BATEIIBCKOM ICATEIbHOCTH;

v Yyactue B KOHKypcax UCCIIeI0OBATeIbCKUX PadoT;

v [Ipe3enTarnys ©TOroB PabOTHI HA 3aCEAAHUIX KITyOa.

YUEBHO-TEMATHUYECKOE IINTIAHUPOBAHHUE
Koan4ectBo
Ne Ha3Banue pa3nena
yacoB
1. Brenenue 6
2. Tena u BemecTBa 13
3. XUMUUYECKHUE SIBICHUS 10
4, YBnekaTenbHas XUMHUSI IS SKCIIEPUMEHTATOPOB 9
Hroro: 38




COJEPKAHME YYEBHOI'O KYPCA
Bgeaenue (6 4).
IIpupona xuBas u HexuBas. SIBieHUs IpUPOIbl. YHenoBeK — 4acTh NpUpOAbl. BiusHue yenoBeka Ha
npupoy. Heo6XomMocTh n3ydeHus IpUpoIibl U OEpPeKHOr0 OTHOLICHU K Heil. OXpaHa IpupoIbl.
Tena u BemectBa. Uto u3ywyaer xumus. Kpartkuil ouepk ucropun xumuu. Anxumus. Haydnsle
METO/Ibl W3Y4YEHHUs MpPHUPOAblI: HAOIIOJEHHE, OMNbIT, TeOopus. XHUMHs BuUepa, CErofHs, 3aBTpa. TexHHKa

0€301MaCHOCTH B KaOMHETE XMMHH. 3HAKOMCTBO C MPOCTEUIINM XUMHUYECKUM 000PYZOBaHUEM.

Jlemoncmpayus. Y TUBUTEIIbHBIEC OTIBITHI.
Jlabopamopuas paboma. 3HaKOMCTBO ¢ 000PYy/TIOBaHUEM JIJIsl TPAKTUYECKUX U JaOOPATOPHBIX padoT,

B TOM YHCJI€ ¢ JabopaTopHbIM o0opynoBaHueM «Touka pocTay.

Tena u BemecrBa (13 yacos)

XapakTepucTUKU Ted U BewecTB (popma, oObeM, 1IBET, 3amax). TBeproe, *KuaKkoe U razoodpazHoe
cocTostHUS BemiecTBa. OTIMYHMe YHCTHIX BemecTB OT cMeceid. CrmocoOwl pasnmeneHusi cmeced. JlemumocThb
BemecTBa. MoJIeKyJbl, aTOMBI, HOHBI. [IpencTaBnenrne o pa3mepax YacTHIl BEmIecTBa. [IBHKEHUE YaCTHUII
BemiecTBa. CBSA3b CKOPOCTH JIBMXKCHHSI 4acTHI] ¢ TemriepaTypoit. Juddy3ust B TBEpABIX TeNax, KUIKOCTAX U
razax. B3ammopeicTBue yacTull BellecTBa M aroMoB. [losicHEHHME CTpPOEHUsT M CBOWCTB TBEPIBIX TEN,
JKUJIKOCTEN Y Ta30B C MOJICKYJISAPHOU TOUKH 3peHus. CTpoeHHe aToMa U MOHA.

3Haku XUMUYECKUX 31eMeHTOB. [lepnoanueckas cucrema [[.M.MenneneeBa. [Ipoctbie U Cl0XKHBIE
BelecTBa (KUCIOPO/, a30T, BOJA, YIJICKHUCIBIN a3, MOBapeHHas Cojb). XuMmuieckas Gopmyna. Kucmopos.
CaolicTBa KHMCIOpOJa. 3HaAYCHUE ISl KUBBIX opranu3moB. Dortocunre3. Bomopoa. Boga u e€ cpoiictsa.
Bonma xak pactBoputens. llBetHocTh. MyTHOCTB. 3amax. CnocoObl OYHCTKH BOJIBI: OTCTaBaHHE,
¢dbunsTpoBaHue, oOe33apakuBanue. Bo3ayx — cmech razos.

Jlemoncmpayusa. 1. CsoiictBa BemectB. 2. HabGmonenue sBnenust nuddysuu. 3. Habmonenue
B3aMMO/ICHCTBUSL MOJIEKYN pa3HbIX BemiecTB. 4. Boma-pactBopurens. 5. OpraHonentuyeckue MOKa3aTenu
BOJbL. 6. «OuncTka BoAb». 7. OOHapykeHue KHUcIopoja B cocTaBe Bosayxa. 8. Ilomydenue kucnopona us3

IEPCKUCHU BOAOPOAA.

Xumuyeckue sisjieHusi (10 yacos)

Ou3nyecKkue W XUMHYECKHE SIBICHUSA. XUMHUYECKHE PEaKIHH, WX MPU3HAKH M YCIOBHUS UX
npotekanus. CoxpaHeHHME MacChl BeIIeCTBa MpPH XHMHUYECKUX peakiusax. Peakuuu pasioxeHus u
coenuHeHus. ['opeHne kak peakius coenuHeHus. Okcuabl (YrIIeKUCBIA Ta3, HeralieHas U3BeCTh, KBapIl).
Haxoxnenue B mpupoje, pu3nueckue U XuMUIECKHe CBOMCTBA; MpuMeHeHue. KuciaoTel, npaBuia paboThI C
KHCTIOTaMH, X mpuMeHeHue. Kucnorta B kemynke denoBeka. Kucrnotueie noxau. OcHoBanus. CBoiicTBa

meﬂoqeﬁ, IpaBHJia pa6OTLI C HUMH, UX (I)I/I3I/I‘-IGCKI/IG N HCKOTOPBIC XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.



[TonsTue o consax. Conu (moBapeHHas CoJib, COAA, MEJ, MPaMOp, U3BECTHSK, MEIHBIM KyIIOPOC U 1p.).
HaubGonee xapakrepHble mpuMeHeHUs! cosiell. Hanboee M3BECTHBIE OPraHUYECKHE BEIIECTBA — YTJIEBOIBI
(rmroko3a, caxaposa, Kpaxmai), HEKOTOPbIe X CBOMCTBA, MPUMEHEHHE; OCIKH, UX POJIb B KU3HU YEJIOBEKA,
HCKYCCTBCHHAA IMUIA, XHUPLI, UX POJIb B JKU3HHU YCJIOBCKA, UCIIOJB30BAHUC B TCXHUKE; HpHpOI[HBIfI ra3 u

HE(PTh, MPOAYKTHI MX IEePEPaOOTKH.

Hemoncmpayus. 1. HaOmonenne ¢usndecknx W XuMUYeckux sBieHwid. 2. IIpoBepka
MPUHAIISKHOCTH BEIIECTBA K KHUCJIOTaM WJIM OCHOBAaHMSM Pa3IMYHBIMH WHAMKAaTOpamu. 3. BeisicHeHHE

pacTBOpUMOCTH coJiel B Boje. 4. OOHapyXeHUe KUCIOT B IPOAYKTaX MUTAHUSI.

VYBiekaTeJbHasi XHMUSA IS JKCiepuMeHTaTopoB (5 yacoB)
CuMmaruyeckie 4YepHWsa: Ha3HaueHue, mnpocreimue penentsl. CocTaB akBapelbHBIX Kpacok.
[IpaBuna obpamenust ¢ Humu. CocTaB MIKOJIbHOTO Mena. MHaukaTopel. I3MeHeHne OKpacku MHAUKATOPOB B

paznnuHbIX cpeaax. [IpupoiHbIe MHAUKATOPBI.

Hemoncmpayuss 1. «Cexpernsie uepHmna». 2. «[lomydeHwe axkBapelnbHBIX Kpacok». 3.
«OrmnpeneneHue cpeasl pacTBoOpa C IMOMOIIBI0 HMHIUKATOpPOoB». 4. «lIpuroToBiieHue pacTUTENbHBIX
MHIMKAaTOPOB U OMpeJesIeHUE ¢ MOMOUIBIO0 HUX Cpelbl pacTBopa». KapOoHat kanbuus. 1. ONBIT ¢ KyCOUKOM

Mena.2. Mpamop u rurnc. 3. PakoBuna ynutku. 4. Uto comepkutcs B 3yOHOM macte?

INOYPOYHOE IIJTAHUPOBAHUE

Ne
Mecsini | ypo Tema Mpumeyanue
Ka
Beenenne (6 uacos)
IIpupona. Asnenus npupoasl. HeloBeK — 4acTh NpUpoabl. Biausiaue
: YeJIOBEKa Ha IPUPOY.
Cenr. ) HeobxomuMocTh M3ydeHHUs] TPUPOABI U OEpex HOr0 OTHOIIEHUS K

Hel. OXpaHa IpUpOJIBI.

3 | Tena u BemecTBa. YTo M3y4yaer Xumusl.

4 | Kpatkuif ouepk UCTOPUU XUMHH. ATTXUMUS.

5 | HayuHble MeTOABI U3y4EHUS MPUPO/IbI: HAOIIOAEHUE, OTIBIT, TEOPHSL.

Texnuka 0€30IMaCHOCTM B KaOMHETE XHMHUH. 3HAKOMCTBO C

OkT. HpOCTCfH.HPIM XUMHUYCCKHUM O60py&OBaHI/ICM.

Tema n BemecTBa (12 wacos)

7 | XapakTepuCTHUKH Tell U BeulecTs (popma, 00beM, LIBET, 3arax).




TBep;[oe, KHUAKOC U ra3006pa3Hoe COCTOsIHHA BCIICCTBA.

OTnuune YuCTHIX BeecTB oT cMeceil. CriocoObl pa3aeneHus

9 (v
cMecei.
10 | HenumocTs BeuiecTBa. MoJIeKybl, aTOMBI, HOHBI.
1 JIBmxenue gactuil BeniectBa. Auddy3ust B TBEpABIX TEIAX,
Ho#n6. KUJKOCTSX U raszax.
15 CrpoeHue U CBOMCTBA TBEpABIX TeN, JKUIKOCTEM U Ta3oB C
MOJIEKYJISIPHOU TOYKH 3PEHUSL.
13 3HaKU XUMUYECKUX 3JIeMeHTOB. [lepuoanueckas cucrema
JA.N.Menneneena.
14 [IpocThie 1 ciloKHbIE BelecTBa (KUCIOPO, a30T, BOJA,
YTJIEKHUCIIBIN Ta3, TOBapEHHAS COJIb). XUMHUYeckas hopmya.
Alex. 15 Kucnopona. CoiicTBa kuciaopoia. 3HaueHUE ISl JKUBBIX
oprann3moB. DOTOCUHTES.
Boaopon. Bona u e€ cBolictBa. Bona kak pacTBOpUTEb.
16
[IBeTHOCTH. MyTHOCTB. 3amnax.
17 CriocoObl OYMCTKH BOJIBI: OTCTaBaHUE, GUIBTPOBAHUE,
00e33apaxuBaHue.
18 | Bo3ayx — cMech razos.
SuB.
Xumnueckue siaenus (11 vacos)
19 Ouznyeckue U XUMUYECKHUE SIBJICHUS. XUMUYECKHE PEaKIuu, UX
MPU3HAKU U YCIIOBUS UX MTPOTEKAHUSL.
20 | CoxpaHeHHe MacChl BEIIeCTBA MPU XUMUYECKUX PEAKIUSX.
’1 Peakuuu paznoxenus u coenunenus. ['opeHue kak peakuus
COEIMHEHUSI.
®DeB. 2 Oxcuppl (YriIeKUCTbIi ra3, HeralleHas U3BeCThb, KBapil).
HaxoxzaeHnue B mpupojie, IpuMeHEHHE.
’3 Kucnotsl, mpaBuia paboTsl ¢ KUCIOTaMH, UX npuMeHeHue. Kucnora
B JKeyJIKe yenoBeka. KucinotHele noxau.
24 | OcHoBanus. [IpaBuna paboThl C HUMU, UX CBOWMCTBA, MPUMEHEHHE.
o Conu (moBapeHHas cojb, COJIa, MEIl, MPaMOop, U3BECTHSK, MEIHbIN
Kkymopoc ). Hanbosee xapakrepHbie MPUMEHEHHUS COJICH.
Mapr
26 YrneBossl (TJII0K03a, caxapo3a, Kpaxmain), HEKOTOPhIE HX CBOMCTBA,
MIPUMEHEHUE.
27 | benku, ux pojb B )KU3HU YEIOBEKA, HCKYCCTBEHHAS THIIA.
Amp. 28 | XKupsl, UX poJb B )KU3HU YEJIOBEKA, UCIIOJIb30BAHNE B TEXHUKE.




29 | Ilpupoanslii ra3 u He(TH, MPOIYKTH UX MEPEPAOOTKH.

YBJjiekaTeJIbHAasi XUMHSA IS YIKcTiepuMeHTaTopoB (5 wacos)

30 | Cummaruyeckue YepHWIa: Ha3HAuYCHHE, IPOCTEHIIINE PELIETITHI.

31 | CocraB akBapenbHbIX Kpacok. [IpaBuia oOpaiieHus ¢ HUMU.

32 | CocraB WKOJBHOIO MEa.

WNunukaropel. 3MeHeHne OKpackM HWHIMKATOPOB B PA3JIMYHBIX

cpenax.

34 | IlpupoaHbIe MHANKATOPHI.

METOIUKA U TEXHOJIOI'UA ITPEIIOJJABAHUA
@®opMBbI U METOABLI IPOBEACHUS 3AHATHI

MemooOwi IpOBEICHNS 3aHATH:

v Cnosecnwiti memod. pacckas, Oecena, JeKius, padboTa ¢ TUTepaTypHbIM MaTepruaioM. JlesTenbHOCTh
oOyyarouuxcs 3ak04YaeTcsl B BOCHPUATHU U OCMBICIEHUHU IOJy4€HHOM HWH(OpMallyU, BHIIOJHEHHE
SaHaHI/II\/’I B TBOPYECKHUX TETpAOIX.

v Haenaonwviti memoo: mcnosib30BaHUE Pa3aTOYHOTO MaTepuaia, moka3 (oTo M BHUICOMATEPHANIOB,
JIEMOHCTPAIIHSI HATJISITHBIX TT0COOHI.

v Ipaxmuueckuti Memoo: TPEHUHTH, YIPAXKHEHUs], TRBOPUYECKUE 3a/1aHNUS.

Dopmbl IPOBEIEHNUST 3AHSITHIL:

WHCTPYKTaX;

urpa;

Oecena;

TICKIIHS,

MPOCMOTP BUACOPHIEMOB;
nabopaTopHbIe PabOTHI;
IKCTICPUMCHTHI;

camMocCTOsITeNIbHAs paboTa ydanmxcs;
MpakTHu4eckas paboTa;

HaOJII0IEHHE;
AKCIPECC-UCCIIeIOBAHUE;
KOJUIEKTUBHBIE 1 HHIUBUIYaIbHbBIE HCCIIET0BAHNUS;
3aIUTa UCCIeI0BaTENbCKUX PaboT;

MUHHU-KOH(EepeHIHs;
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KOHCYJIbTaIUA.




Ilenarornyeckue T€XHOJIOTHH, UCNIOJIb3yeMble B 00y4eHHH

Juunocmno — opuenmupoeannvle MeExXHOI02UU TO3BOJSIOT HAWTH WHAUBUAYAIBHBIM MOAXOH K
KOKIOMY peOCHKY, cO3laTh IJIsi HEro HeoOXoaumbie ycloBusi koMdopra u ycnexa B oOydenuu. OHU
MPEeIyCMAaTPUBAIOT BHIOOP TEMBI, 00bEM MaTepuana C Y4eTOM CHJI, CIIOCOOHOCTEH M MHTEPECOB PEeOCHKA,
CO3MIAI0T CUTYallUI0 COTPYIHUYECTBA IS OOIICHUS C APYTUMH YJICHAMHU KOJIJICKTHBA.

H:zposvle mexnonocuu noMoraior pedeHKy B popMe Urpbl YCBOUTH HEOOXOIUMBIC 3HAHUS U
PUOOpeCTH HyXKHbIE HaBbIKH. OHHM TOBBIIIAIOT AKTHBHOCTH M WHTEPEC JETEH K BBITOJIHIEMOU paboTe.

Texnonozua meopueckon OeameabHOCMU WCIIONB3YEeTCSl  JUISl  TIOBBIIICHHUS  TBOPYECKOM
aKTUBHOCTH JIETEM.

Texnonocun  uccnedosamenvbCckoii  O0esimenbHOCMU  TIO3BOJSIET  pa3BUBaTh Yy JIeTeH
HaOIOAATeNIbHOCTh, JIOTHKY, OOJBIIYI0O CaMOCTOATENHLHOCTh B BBIOOpE 1€ M TOCTAaHOBKE 3ajad,
MPOBEJCHUU ONBITOB M HAONIOJCHHM, aHaau3e U oOpabOTKe MOJIyUCHHBIX Pe3ylbTaToB. B pesynbraTe
MPOUCXOJUT AKTUBHOE OBJIAJICHWE 3HAHUSIMH, YMCHHUSIMHU U HaBBIKAMH.

Texnonozusn memoooeé npoekma. B OCHOBE 5TOTO METOJa JICKHT Pa3BUTHE ITO3HABATEIHHBIX
WHTEPECOB Yy4YalluXxcs, YMEHHE CaMOCTOATEILHO KOHCTPYHPOBATh CBOW 3HAHWS, OPHUEHTHUPOBATHCS B
MH(POPMAITMOHHOM TTPOCTPAHCTBE, PA3BUTHE KPUTHIECKOTO MBITIUICHHS], (JOPMHUPOBAHNE KOMMYHHUKATHBHBIX

" NPE3CHTAIMOHHBIX HABBIKOB.

METOANYECKOE OBECIIEYHEHUE
Y4eOHO-MeTOAMYECKOE 0O0ecTieyeHue
Haeas0Hble (TUTAKAThI, WJUTFOCTPALIHH);
neuamuule (yaeOHbIC TTOCOOUS, pa3aTOYHBIA MaTepUall, CIIPABOYHHUKH U T.]1.);

aeMOHCI’I’lpaZﬂ/{OHHble (MaKeTH, CTCH/bI, ACMOHCTPAIOHHBIC MO,I[€J'II/I);

D N N NI N

ayouosusyanvhusie (crnaiasl, yacousie GuapMbl Ha nudposeix Hocutensax (Video-CD, DVD, BluRay,
HDDVD wu T1.11.);
v 2/leKMpOHHbLe 0bpazosamenvHbie pecypcol (CeTeBble 00pa3oBaTEIbHBIC PECYPCHI, MYJIbTUMEIUIHHbIC

YHUBCPCAJIbHBIC SHIIUKIIONICIUN U T.H.).

MarepuajibHO-TeXHHYECKOe o0ecnedeHne
v Kommbrotep;
v MynbTUMEANATPOEKTOP;

v DKpaH.



CIIMCOK JIMTEPATYPBI JJIA ITIEJAT'OI'OB

1. Brnacosa W.I'. BBenenue B ectecTBeHHO-HayuHbIe MTpeaMeThl. EctecTBo3Hanme 5-6 kinaccel. Paboune
nporpammel. Metoauueckoe nocodue. — M.: Ipoda, 2014. — 96 c.

2. lNadpuensu O.C., AkcenoBa U.B.. Xumus. 7 xnacc. [Ipaktukym k yuebHomy nmocob6uto O. C.
Iabpuensna, U. I'. OctpoymoBa, A. K. Axne6una. — M.: JIpoda, 2011. — 80c.

3. I'abpuensu O.C., lllunapesa I'.A. Meroauueckoe nocodbue K nporneneBTHIecKoMy Kypey "Xumus.
BBoausrii kype. 7 kiacc". — M.: [Ipoda, 2007. — 208 c.

4. INabpuensna O. C., Octpoymoa U. I'., Axnebuna A. K. Xumus. 7 xnacc. BBoasslii kypc. — M.:
Hpoda, 2014. — 160 c.

5. Iabpuensa O.C., [llumapesa I'.A. Xumus. 7 kinacc. Pabouas tetpans. — M. poda, 2014. — 107 c.

6. I'amOypueBa T.Jl. Paboune mporpammel. Xumus. 7 — 9 Kimaccel: y4eOHO-MeToquueckoe rnocooue /
coct. T.JI. TamOypueBa. — 2 — w3 ., mepepad. — M.: Jpoda, 2013. — 159 c.

1. I'ypesuu A. E., UcaeB [I. A., Tlontak JI. C. EctectBo3HaHue. BBeneHrne B €CTECTBEHHO-HAYyYHBIE
npeaMeTsl. 5 — 6 knaccesl. Metoaudeckoe nocooue. — M.: Jlpoda, 2014. — 96 c.

8. I'ypeuu A. E., Ucaes JI. A., IlonTak JI. C. EcrecTBo3Hanue. 5 — 6 kiacc. BBenenne B eCTeCTBEHHO-
Hay4HbIe TpeameTsl. Pusnka. Xumust. — M.: lpoda, 2014. — 192 c.

9. A.E. I'ypeBuy, Ilonrtak JI.C., JI.A. HotoB, M.B. KpacHoB. BBeneHne B €CTECTBEHHO-HAYYHBIE
npenaMetsl. EctecTBo3nanue. @usnka. Xumus. 5 xwiacc. Paboyas terpans. — M.: JIpoda, 2014. — 64 c.

10. A.E. I'ypeBuu, Ilonrtak JI.C., JI.A. HotoB, M.B. KpacHoB. BBeneHne B €CTECTBEHHO-HAYYHBIE

npenMetsl. EctecTBo3nanne. ®usnka. Xumus. 6 krace. Pabouas trerpaas. — M.: Ipoda, 2013. — 113 c.

11.  YepuoOenmbckas I'. M., JlementheB A. WM. Mup rnazamm xumuka. YdeOHOe mocobue K
MPOIEIEBTHYECKOMY Kypcy xumun 7 kiacca. // Xumus. [Ipunokenue k rasere «IlepBoe centsiopsi». 1999. —
Ne26 - 35 c.

JIMTEPATYPA JJISA OBYUYAIOIIUXCSA

1. AxcenoBa M. /1., Jleencon U. A., Mupnosa C.C. Xumus. — M.: ABanra+, 2006. — 96 c.

2. bonymesckuii C.B. Becenbie HaydHbl€ ONBITHI 7151 I€T€H U B3pOCHbIX. XUMUA. — M.: DKcMo,
2012. - 72 c.

3. bonymesckuii C.B. Camas rmoHast SHIMKIIONEAUS HAyYHBIX ONbITOB. — M.: Dkemo, 2014, — 288
c.

4, bonymesckuii C.B., 3apanun B.I'., M.A. fIkoBneBa. bosbinas KHUra Hay4HbBIX OMBITOB ISt
IIKOJILHUKOB. — M.: Dkemo, 2013. — 272 c.

5. bonymesckuii C. B., fIkoBneBa M.A. bosbliast KHUra Hay4HbIX OIBITOB JUISl A€TEH U B3POCIIBIX.
— M.: Dkemo, 2013. — 280 c.

6. I'pait T. Dnementsl. [lyreBoauTens no nepuoaudeckoii tTadbmume. — M.: Actpens, 2013. — 242 c.: un.

7. Junrn 3. Kak usrotoButh Beenennyro u3 92 xumudeckux snementoB. — M.: Knesep-Menua-
I'pynm, 2014. — 96 c.

8. KaprnoBa A.A. Xumust 6e3 dopmyn. - 3-e u3a., nepepadborannoe. - CII6 .: ABanoHn, A3Oyka-
kimaccuka, 2005. - 112 c.

9. JlaBpoBa C. A. 3anumarenbHast xuMus. — M.: bensiii ropon, 2013. — 128 c.

10. Jleencon U.A. IlyreBoauTens o XuMuieckuM anemeHTam. M3 yero coctout Beenennas? — M.:
ACT, 2014. — 168 c.

11. Mapxkap P. Kpatkas ucropus xumuu 1 anxumuu. — M.: Duurma, 2014, — 240 c.

12. Promun B.B. 3anumatensHas xumus. — M.: Llentpnonurpad, 2013. — 224 c.

13. Crenun b.J]. 3annmMarenbHbie 3aganus U 3¢ dexTuBHbIe onbIThl o xumud / b.J[. Crenun, JL.IO.
Amux6epoBa. — M.: [Ipoda, 200. — 432 c.: un.

14. Ouiuknonenus s aereit. Tom 17 Xumus. / T'nas. pen. B.A. Bonoaun.- M.: Apanra+, 2000. —

640 c.: un.
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