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1.INIOACHUTEJIbBHAS 3AIINCKA.

3nayeHne GU3NKU B IIKOJIEHOM 00pa30BaHUM OTIPEIEISIETCS POJIBbIO (PU3UYECKON HAYKH B
KU3HU COBpEMEHHOTo0 o01ecTBa. du3nka TECHO CBSI3aHA C TEXHUKOM, IPUUEM CBA3b 3Ta
IBYXCTOpOHH:S. Pu3nKa BbIpocia U3 noTpedHocTell TexHuku. Hampumep, pa3BUTHE MEXaHUKH B
JpesHeii ['periun ObUIO BBI3BAHO 3alIpOCaMU CTpOUTENEH U BOeHHBIX. C Apyroil CTOpoHbl, OT
pa3BUTHS (PU3UKU 3aBUCUT TEXHUUYECKUIM YPOBEHb IIPOU3BO/ICTBA.

B Hacrosiee Bpems B cTpaHe HaOII0AaeTCsl OCTpasi HEXBaTKa CHEUAINCTOB
TexHnueckoro npoduis. [Ipodeccus nuxkeHepa yrparuia NpUBIEKaTEIbHOCTh B I1a3ax
COBPEMEHHBIX BBIITYCKHUKOB LIKOJIbI. 3a/1a4a IIKOJIbI — CPOPMHUPOBATh Y yUalllUXCsl HAYYHOE
MHPOBO33PEHUE U UHTEPEC K TEXHUUECKUM CIIEUAIBHOCTSIM.

[Iporpamma cocTaBiieHa Ha OCHOBE IMPOTpaMMBbI TIo (pu3uKe 8 Kiacca, UCTOIb3yeMOi B
yaeOHOM mpouiecce. [Iporpamma paccunTana Ha ydamuxcs, IpOsBISIONIUX CKIOHHOCTh K
TOYHBIM HayKaM, HAyYHOMY U TEXHHYECKOMY TBOPUECTBY.

HoBuzna nmporpaMMbl COCTOUT B TOM, YTO OHA COYETAET B cebe HayyHbIN U
3aHUMAaTEIbHBIM acTIeKThI. [IpoOIeMHO-TIOMCKOBEIN, HArJISTHO-ICHCTBEHHBIM XapaKTep 3aHATHMH,
IPYIIOBbIE METOIBI PabOTHI, 00yUeHHE MepeHoCcy c(pOPMUPOBAHHBIX 3HAHUI B HOBBIE CUTYyallUU
B3aUMO/ICHCTBUS C IEHCTBUTENBHOCTHIO — (POPMUPYIOT MOTPEOHOCTD B MO3HAHUH OKPYXKAIOIIETO
MHpa U COTPYIHUYECTBE C YUUTEIIEM U CO CBEPCTHUKAMHU, a Takke (OpMHUPYETCs
MOJIOKUTEIbHAS CAMOOLICHKA.

PaGouas mporpamMmma BHEYpOUYHOIl IEATEIILHOCTH OPUEHTUPOBAaHA Ha TUIAHUPYEMBIE
pe3yNbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0
o0OpazoBaHwUsI.

Heab: hbopMupoBanue uaTepeca K GuU3NKe U TEXHUKE, MOATOTOBKA K OCYIIECTBICHUIO
OCO3HAHHOTO BhIOOpa Mpodeccru, CO3JaHNe YCIOBUH AT Pa3BUTHS JTUYHOCTH 00YYarOIIErocs.
3agauu: oOyyaroniye pacliipeHne 3HaHHsl yJaluxcs Mo Gu3uke; mpruodpeTeHue
MPAKTUYECKUX, THPOPMAITUOHHBIX, KOMMYHUKAaTUBHBIX YMEHUN YUaIllHXCsl;

3HAKOMCTBO C MOCJIEIHUMU JOCTHKEHUSIMU HAYKH U TEXHUKH. PAa3BUBAIOIINE

pa3BHUTHE MPAKTHUECKUX YMEHHUI M HABBIKOB UCCIIEOBATENBCKOM pabOThI, yMEHUS IPUMEHITH
¢u3nyeckre 3HaHus B XKU3HU; 00y4eHHEe COTPYAHUYECTBY IIPH COBMECTHON JEATEIbHOCTH
y4aluxcs;

BOCIIUTATCJIbHBIC (I)OpMI/IpOBaHI/IC CKIIOHHOCTH K U3Y4YCHUIO HAYKU U TCXHUKU; - PA3SBUTHC

HPaBCTBCHHBIX KaUCCTB JINYHOCTU: HAaCTOMYHBOCTH B JOCTHXKCHUU Ociiki, OTBETCTBECHHOCTH,
AUCTUIUIMHUPOBAHHOCTH, prIlO.HIO6I/I$I, AKKYPAaTHOCTHU, MHUIIUATUBHOCTH, KOJIJICKTHUBU3MA.

3aHATHS 110 JaHHOMY HaITpaBJICHUIO BHCypO‘-IHOfI ACATCIIBHOCTH NIPCANOJIararoT HC TOJIbLKO



npuoOpeTeHue TOTOIHUTENbHBIX 3HaHUH 10 (pr3MKe, HO M pa3BUTHE CHOCOOHOCTH Y HUX
CaMOCTOSTEIIEHO MTPUOOPETATh 3HAHUS, YMEHUI TPOBOJIUTH OTIBITHI, U3MEPEHHUS, TT0JIb30BATHCS
YepTeKaMH, U3TOTOBIISATh U OOBSICHATH MPUHIMIT PA0OTHI MPOCTHIX TEXHUYECKUX yCTpoiicTB. Ha
3aHATHUSAX UCTIONB3YIOTCS HHTEPECHBIE (DaKThI, IPUBIICKAIOIINE BHUMAHHUE CBS3bIO C )KU3HBIO,
OOBSICHAIONINE 3araIKi MIPUBBIYHBIX sBIIeHUH. [Iporpamma paccuntana Ha oOy4aromuxcs (8
KJ1acce).

Cpoxku peanuzanuu nporpamMmsl 1 yueOHbIH Tof

Pexxum 3anstuii: 1 pa3 B Henento no 2 yaca, B TedeHue 34 Helemb.

2. PE3YJbTATHI OCBOEHUS KYPCA BHEYPOUHOM
JAEATEJIBHOCTHU «®U3UKA»

IIpeaMeTHBIE: TT0 OKOHYAHUH U3YUEHHUS Kypca yJamuecs T10DKHBI yMETh OOBSICHATD
MIPUPOJIHBIC SBJICHUS, TOHUMATh CMBICII OCHOBHBIX (PU3MUECKUX 3aKOHOB, IPUOOPECTH HABBIKU
paboTHI ¢ U3MEPUTEITHLHBIMHU MPUOOPAMH OOIIETO HA3HAYEHUS: BECAMHU, TEPMOMETPOM,
M3MEPUTEIBHBIM [TUIUHAPOM, IIITAHTCHIIUPKYJIEM U T.J., yMETh MPUMEHSTH MOJTy4YEeHHbIE
3HAHUS, YMEHUS ¥ HABBIKH IS PEIICHUS TPAKTUIECKUX 33724 MTOBCETHEBHOM KU3HHU.

JIMYHOCTHBIE: Y YUaIuXcs JOJKHBI C(hOPMUPOBATHCA [TO3HABATEIbHBIE HHTEPECHI,

yOEKIEHHOCTh B 3aKOHOMEPHO CBSI3U M MIO3HABAEMOCTH SIBIIEHUN TPUPOJIbI, YBAKEHUE K
TBOPIIAM HAayKH M TEXHUKHU, CAMOCTOSITEILHOCTh B IPUOOPETEHUH HOBBIX 3HAHUN U
MPaKTUYECKUX YMEHUH; yJalirecs JOJDKHBI CeflaTh IepBbIe Mark B 00J1acTH

HpO(beCCI/IOHaJ'II)HOFO CaMOOIIPECaACIICHUS.

MetanpeamerHbie: chopMHUPOBaHBI YMEHHUS M0JIB30BATHCS JOTIOJTHUTEIHHBIMU UCTOYHUKAMU
uH(popMalKY, pa3BUTHE YMEHHs pabOTaTh B TPYIIE, MPEACTABIATh U OTCTAUBATh CBOIO TOUKY
3peHusi, 0CBOCHHUE NMPUEMOB JICHCTBUIN B HECTAHJAPTHBIX CUTYAIUIX, yYalluecs JOJIKHbI yMETh
CTaBUTH Mepes co00H 3a7auu, peuiaTh UX JOCTYIHBIMHA CIOCOOaMH, YMETh MIPEICTaBUTh
pe3ynbTaThl CBOEH pabOThI, yMETh CAaMOCTOATEIBLHO IPUOOpETaTh 3HAHUS U UCIIOJIb30BATh UX Ha
MIPaKTHKE.

Croco0bl onpeaeaeHnsi pe3vbTATHBHOCTH . aHAJIN3 aKTHBHOCTH yqamuxcs, KOJIM4YCeCTBO U

Ka4eCTBO MPOEKTOB, BBINIOJIHEHHBIX YJalllUMUCS, y4acTHE B BbICTABKaX M MCIIBITAHUSAX MOJIENeH,
MOBBIIIEHUE YCTIEBAEMOCTH YYaIUXCS O (PU3UKE.

Pezcynamuenvie YY/] onpenenstor roTOBHOCTb 00y4aromuxcs kK camoopranuzauuu. K Hum
OTHOCHT LIeJIENI0JIaraHne, TNIAHUPOBAHUE U OIIPENIEIICHHUE ITyTel JOCTUKEHMS LIETH,
IIPOrHO3UPOBAHUE BO3MOXKHBIX PUCKOB, TIOCTPOEHUE JIOTUYECKOTO PACCYXKIECHUS, YCTAHOBIICHUE
IIPUYHUHHO-CIIECTBEHHBIX CBA3EH B MU3y4aeMOM KpyTe SIBJICHHM, COMIOCTaBICHHUE PE3YIbTATOB C
3aJJaHHBIM 3TaJIOHOM, BHECEHHE JAOTIOJIHEHUH, N3MEHEHUH B TUIaH U CLIOCOOBI ICHCTBUH B CiTydae

PaACXOKACHUA C 3aJIaHHBIM 3TAJIOHOM.



Ilo3nasamenvusvie YY/] BK104aloT B ceOs: BBIJIBH)KCHHUE THIIOTE3 U UX 000CHOBAHHUE;
OTIpENIeNIEHUE CTPATEruu PabOTHI C TEKCTOM; OCYLIECTBIICHHE WH(OPMAIIMOHHOTO TTOUCKA;
aHaJN3 0OBEKTOB, SIBIICHHUIA C BHIJICICHHUEM CYILIECTBEHHBIX U HECYIIECTBEHHBIX IPHU3HAKOB;
IIOCTPOEHUE pacCyXJIeHUs B (GoOpMe CBA3H MPOCTHIX CYXKICHUN 00 00bEKTE, €r0 CTPOEHUH,
CBOMCTBAX; CTPYKTYpUPOBAHHUE 3HAHUI; CIIOJIb30BAaHUE 3HAKOBO-CUMBOJINYECKUX CPEICTB
(Mozenelt u cxeMm) JUIsl pelIeHrs MOCTaBJIECHHBIX 33/1a4; CpPaBHEHHUE, KIIACCU(DUKAIINIO 0OBEKTOB,
SIBJICHUH TI0 3a/IaHHBIM KPUTEPHUSIM.

Kommynuxamuenwie YY/[ o6ecieunBaroT B3auMoIeCTBIE O0OYJarONINXCS CO CBEPCTHUKAMU U
B3pocnbeiMu. K qanHomy Buny Y'Y/ oTHOCHTCS: onpezenieHue 1nenu, GyHKIUNA U crmocoOoB
B3aUMO/ICHCTBUS; yueOHOE COTPYAHUUYECTBO B MOUCKE U cOope MHPOpMAIUK; pa3pelieHne
KOH(IIMKTOB - BBISIBJICHHEM MPOOJIEMBI, IOUCK CIIOCOO0B pa3pelIeHus], UX peaan3alus;
KOPPEKIIMSI CBOEH JeATEIbHOCTH, OLIEHKA JeCTBUI apTHepa (CaMOKOHTPOJIb,

B3aMMOKOHTPOJIb); O0IIEHHE B MOHOJIOTMYECKOM U AUanorunyeckoit popmax.
3. COJEP KAHUE BHEYPOUHOM JEATEJTbHOCTH «®U3UKA BOKPYT HAC»

Paznea 3. Conepxxanmne Kypcea.

TensioBble siBjieHud (24 4.)

Teopusi: Buyrpenunss sHeprusi. Temneparypa. TepmomeTpsl 1 ux Bubl. Temonepenaya:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3aydeHue. McnonbszoBanue sneprun CoJiHia Ha 3emiie.
Tepmoc. Betpol. CriocoOb1 nepenaun Teruia. KomudectBo termnoTsl. M3ydeHne sHepruu TOTUINBA,
BH/JIOB TOIUIMBA U BIUSHUS Ha SKOJIOTHIO B pe3yJIbTaTe UX UCIOJIb30BaHUA. ArperaTHbie
cocTosiHus BelecTBa. [1napnenue u oTBepIeBaHNEe KPUCTAJUIMYECKUX U aMOP(HBIX TEI.
Ucnapenue u konaencanuus. Kunenue. BeiBeTpuBanue. Biaxxnocts Bo3nyxa. Touka pochl.
®u3rKa 1 HapOAHbIE MPUMETHI. TEIUIOBbIE ABUTATENH B )KU3HU U B OBITY.

IIpakTHKa, IKCIIEPUMEHT:

[IpakTueckas pabota Nel «MccnenoBanue n3MEHEHHs CO BpEMEHEM TeMIIEpaTyphl
OCTBIBAIOLIEH BOJIBD.

[IpakTueckas pabota Ne 2 «MccnenqoBanue aMOp(HBIX TEID».

[IpakTueckas paborta Ne 3: «/3ydyeHue BbIBETpUBAHUS BOJIbI C TCUEHUEM BPEMEHI.
JladopaTopHas padora Nel «IlosydeHune TenJioThl IPU TPEHUH M YIape» C UCIIOJIb30BAHUEM
obopynoBanus 1eHTpa «Touka pocTay.

JlabopaTopHas padora Ne2 «OmnpenesieHHe KOJIUYECTBA TEIUIOTHI IPH HATPEBAHUH U
OXJIa:KIeHN M C UCTIOJh30BaHUEM 000pyaoBaHus 1eHTpa « Touka pocTay.
JlabopaTopHas pabora Ne3 «OnpenesieHne yaeJbHOH TEMJIOEMKOCTH BELIECTBA» C
MCIO0JIb30BaHKEM 000pynoBaHus IeHTpa « Touka pocTay.

JladopaTopHas padora Ned « OnpenesieHue yaeabHOM TEMI0THI IVIABJIECHHUS JIbAA» C
MCIO0JIb30BaHKEM o00opynoBaHus IeHTpa «Touka pocTay.

JlabopaTopHas padora NeS « U3ydyeHue nmpouecca KMIEHUS BOAbD) C UCIOJIb30BAHHEM
obopynoBaHus 1ieHTpa «Todka pocTay.

IIpenmeTHbIMHU pe3yJibTaATAMHU O0YUEHUS IO TaHHOU TeMe SBJISIOTCS:



OnoHuMaHue 1 CmoCOOHOCTh OOBSICHATH (U3NICCKHUE SIBJICHUS: KOHBEKITUS, H3JIy4YCHHUE,
TEIUIONPOBOAHOCTh, H3MCHCHHE BHYTPEHHEH SHEPTUHU Tella B Pe3y/IbTaTe TEIUIONEPEIaun U
paboThI BHEIITHUX CUJI, UCTIapeHUE (KOHICHCAIH ) U TUTaBJICHHE (OTBEPIEBaHNE) BEIIECTBA,
OXJTKJICHHUE JKUJKOCTH TIPH UCTIAPCHUH,

Oxurenue, BbIMIAJICHUE POCHI;

. YMEHUE U3MEPSITH: TEMIIEPATYPY, KOJTUUECTBO TEIUIOTHI, YICTBHYIO TEIIIOEMKOCTh
BEILIECTBA, YACIbHYIO TEIUIOTY IIJIABJICHUS BEIIECTBA, BIAYXHOCTh BO3/TyXa

. BIIQJICHUE YKCIIEPUMEHTAIBLHBIMUA METOIAMHU UCCIICIOBAHUS: 3aBUCHMOCTH
OTHOCHUTEIILHOM BIAKHOCTU BO3/yXa OT JAaBJICHUS BOJSHOTO Tapa, COJAEPIKAIIEToCs B BO3IyXe
MIpU JaHHOM TeMIlepaType; JaBJICHUS HACHIIIICHHOTO BOJISTHOTO Tapa; ONpeIeeHus yaeabHO I
TETUIOEMKOCTH BEIIECTBA;

OnoHnMaHue MPUHITUTIOB JIEHCTBUS KOHICHCAITMOHHOTO ¥ BOJIOCHOTO TUTPOMETPOB,
MICUXPOMETPA, JIBUTATEIISI BHYTPEHHETO CrOPAHMUS, TTAPOBOU TYpOUHBI M CITIOCOOOB 00CCIICUCHIMS
0€30MacHOCTH MPU UX UCTIOJIb30BAHUY;

OmonuManue cMbIca 3aKOHA COXpaHCHUA U IPEBpAICHUA SHEPIU B MEXaHNYCCKUX U
TCIJIOBBIX MPONECCaxX U YMCHUC IMMPUMEHATH €0 Ha IMIPAKTUKE,

DOBHaHeHI/Ie CHOCO6aMI/I BBITIOJITHCHU ST pacquOB JUIA HAXOXKICHU S . YﬂeHBHOﬁ TCIIJIOEMKOCTH,
KOJIM4YECTBA TCIIJIOTHI, HCO6XO}II/IMOFO JJIA HaneBaHI/ISI TEJIa UJIN BBIACIIAEMOTO UM HpI/I
OXJTaXJACHUH, YJICHBHOP'I TCIIJIOTHI CFOpaHI/IH TOILJINBA, YﬂeHBHOﬁ TCIIJIOTHI ITJIABJICHW A,
BJI&YKHOCTH BO3/lyXa, yJEIbHOHN TEIUIOTHI mapooOpa3zoBanus u koHAeHcanuu, KI1/] TerioBoro
JIBUTATEJIS;

. YMEHUE UCIOJIH30BATh MOJTYICHHBIC 3HAHUS B TIOBCEAHEBHOM KU3HU (PKOJIOTHS, OBIT,
oXpaHa OKPYXKalolen cpepl).

duexkTpudeckue sijaeHus (164.)

Teopusi: Vctopus snexktpuuecTBa. JnekTpusanus Ten. [Ipursokenre u oTTalkiuBaHUue
ANEKTPUYECKHUX TeN. DieKkTpockorl. [IpoBoanuku u ausnexTpuku. [loaynpoBoHUKY.
DnekTpuyecKkas 1enb U ee cocTaBHble YacTu. 3akoH Oma. PeocTarthl. Y ienbpHOE CONTPOTUBIICHHE.
Bunel coequnenust mpoBOAHUKOB. MOIIIHOCTD 3IEKTpUYECKUX MPHUOOPOB. brITOBHIE
anektpudeckue npubopsl. HarpeBanue npoBoanukoB. KopoTkoe 3ambikanue. KonneHncaTopsi.
N300perenue naMIibl HaKaTUBaHUA. DJIEKTPUUECKUE HarpeBaTesibHble MPUOophl. TexHuka
0€30MacHOCTH MPHU paboTe C IJICKTPUUECTBOM.

IIpakTHiKa, IKCIEPUMEHT:

[IpakTrueckas pabota Ne 4 «JaexTpu3aius pa3InyHbIX TE U U3YUY€HUE UX B3aUMOICHCTBUS.
[IpakTueckas paborta Ne 5 «M3roToBieHne 3JIEKTPOCKOTIa
JlabopaTopHas padora Ne6 «U3mepeHue padoTbl H MOIIHOCTH TOKA)» C UCIOJIb30BAHUEM
obopynoBaHus 1ieHTpa «Touka pocTay.

JladopaTopHas padora Ne7 «U3y4enue 3akoHa J[:xoyisi — JleHa» ¢ ucnosib30BaHUEM
obopynoBanus 1eHTpa «Touka pocTay.

IIpenmeTHbIMHU pe3yJibTaTAMU O0YUEHUS MO IaHHOU TeMe SBJISIOTCS:

OnoHuMaHue u cmoCOOHOCTh OOBSACHATH GU3NYECKHE SIBICHUS: AIEKTPU3ALUS TeJl, HarpeBaHHe
MIPOBOJIHUKOB AJIEKTPUUECKUM TOKOM, 3JIEKTPUUYECKUN TOK B METAIIJIaX, SIEKTPUUECKUE SBJICHUS
C TIO3ULIMU CTPOCHUS aTOMa, JEHUCTBHUSI SJEKTPUUECKOTO TOKA;

OymeHue u3MepsTh: CUITY DIEKTPHUUIECKOTO TOKA, SJEKTPUUECKOE HAMIPSKEHHE, AIEKTPUICCKHH
3aps, dIEKTPUUECKOE COIIPOTUBIICHHE;



DBJIa[[eHI/Ie SKCIICPUMCHTAJIIbHBIMH MCTOAAaMHU UCCIICAOBAHUA 3aBUCUMOCTH: CUJIbI TOKA Ha
Y4aCTKC LCIHU OT SJICKTPHUYCCKOI'O HAMPSAKCHUA, SJICKTPUICCKOI'0 COMMPOTHUBIICHUA IPOBOJHHUKA
OT €TI0 IUJIMHBI, IJIOIAU MOIICPCUHOro CCUCHUA U MaTCpuaia,

DHOHI/IMaHI/Ie CMBICJIAa OCHOBHBIX (bI/I3I/I‘IeCKI/IX 3aKOHOB U YMGHI/IG HpI/IMeHHTB X Ha HpaKTI/IKCZ
3aKOH COXpaHEHUS AMEKTPUUECKOTO 3apsiaa, 3akoH OMa JIs ydacTka 1ernu, 3aKkoH Jxoyms—
Jlenna;

UnoHrMaHue NpuHIUIA AEHCTBUS JIEKTPOCKOIIA, JIEKTPOMETPA, FAJIbBAHUYECKOTO 3JIEMEHTA,
aKKyMyJIATOpa, (JOHapUKa, peocTaTa, KOHIEHCATOPa, JJaMIIbl HAKAJIMBAHUA U CIIOCOO0B
oOecrieyeHnst O€30MACHOCTH MIPU UX MCIIOIb30BaHNH;

O BJIaJICHUEC crmoco0aMu BBITIOTHECHUS PACUCTOB JJId HAXOXKACHUA: CUJIBI TOKA, HAIPSIKCHUA,
COIIPOTUBJICHUS ITPU MMAPATIJIICIIBHOM H IMMOCJICA0OBATCIIBHOM COCAUHCHWHN ITIPOBOAHUKOB,
YACJIBHOI'O COIMMPOTHUBJICHUA ITPOBOAHUKA, pa6OTI>I 1 MOIIHOCTH JJICKTPHUYCECKOI'0 TOKA,
KOJIMYCCTBA TCIJIOTHI, BRIACTIACMOTO ITIPOBOAHUKOM C TOKOM, EMKOCTHU KOHACHCATOPA, pa60TI>I
QJICKTPUYCCKOTO ITOJIA KOHACHCATOPA, SQHEPIrUU KOHACHCATOPA,

DYMGHI/IG HCII0JIB30BAaTh IMOJTYUCHHBIC 3HAHUS B HOBCG}IHGBHOﬁ KHU3HU (BKOHOFI/ISI, 6BIT, OoXpaHa
OKpY’Kalolllel Cpe/ibl, TEXHHKA 0€30MaCHOCTH).

JyleKTpOMarHuTHbIe siBjeHus (14 4.)

Teopusi: MarauTHOe 1osie 3eMJIu U APYrux MIaHeT. MarHuTHbIE IMHUK MTOCTOSIHHOTO MarHMTA.
Kowmrmac 1 ero npunHiun aeiicTBusl. NeKTPOMAarHUThl U UX IPAKTHYECKOE IPUMEHEHUE.
MarsuThsl B OBITY U TEXHUKE. DJIEKTpoMaruHuTHelie npubopel. [lpakTuka,

IKCIIEPUMEHT:
[Tpaktuueckas padota Ne 6 «HamaranurBaHue METALTHYECKUX TIPEIMETOB. (KapTOH,
METaJUTNYECKHE OIUIIKH).
JlaGoparopHasi padora Ne6 «/leMoHcTpanus padoThl 3JIEKTPOMATHUTA) C UCIO0JIb30BAHUEM
obopynoBanus 1eHTpa «Touka pocTay.

IIpenmMeTHbIMHU pe3yabTaTaMM 00YUYECHHUS 110 JAHHOU TeME SBIISIOTCS:

OnoHMMaHHE U CIOCOOHOCTh OOBSICHITh (PU3NUECKUE SBJICHUS: HAMAarHUYEHHOCTh >Keje3a U
CTaJlv, B3aUMOJEHCTBHE MAarHUTOB, B3aUMO/ICHCTBHE TIPOBOJIHUKA C TOKOM U MarHUTHOM
CTpEJIKH, AeHCTBUE MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM;

0 BrnazieHune SKCIEePUMEHTATBHBIMU METOIAMU HCCIIEI0BaHUS 3aBUCUMOCTH MarHUTHOTO
JEMCTBHS KaTYIIKU OT CUJIBI TOKA B LIETIM; YMEHHUE UCTOJIb30BaTh MOJYyYCHHbIC 3HAHUS B
MOBCETHEBHOM JKU3HH (IKOJIOTHS, OBIT, OXpaHa OKpPYKAIOLIEH cpeibl, TEXHUKA

0€30MacHOCTH).

CgetoBble saBjenns (10u4.)

Teopusi: CeroBoii 1yd. CosiHeuHble 3aiiunku. [lonydyeHne TeHU U OJIyTeHU. 3aKOHbI
oTpakeHHs U npenomiieHus ceera. Kak Apxumen nojxer pumckuit gpiaot. Crexrp. JIMH3bI
Ouku. OnTuyeckue npubopsl 1 ux npuMmenenue. Conepxanue: CoyHIE — UCTOUHUK CBETA.
ConHeuHble U JTyHHbIE 3aTMEHUS. VICTOUHMKM CBETa U UCKYCCTBEHHOE OcBeleHue. M3ydyenne
CIIEKTpPA U3JIyUYEHUS PA3JIMYHBIX TOCTYIHBIX HICTOYHUKOB CBeTa. CBETOBBIE SIBICHUS B IIPUPOJIE.
Onruka. Ponbs onTyeckux npubopoB B COBPEMEHHOM MHpe. 3epKaia U MoIydyeHHe
MHOTOKPAaTHOT'O OTPAXKEHUs B IIJIOCKOM 3€pKajie. 3pUTENbHbIE WIITIO3HH.



IIpakTKa, IKCIIEPUMEHT:
[Ipaktuyeckas padora Ne 7 «Habmronenue orpaskeHust cBeray. IIpakrtuueckas
pabota Ne 8§ HabmozeHue npenomiieHus CBETa

[Tpaktuyeckas padora Ne9 «llomydenue pagyrmn»

IIpenmeTHbIMHU pe3yJibTaTaMu 00y4€HHUS 110 JaHHOM TeMe sABistoTcsA: [ noHumaHue u
CIIOCOOHOCTH OOBACHATH (PU3HUECKHE SABICHUS: IPIMOJIMHEHHOE PacIIpOCTpaHEHHUE CBETA,
o0Opa3oBaHue TEHH U TOIYTEHHU, OTPAKECHUE U MpeJoMIIeHHe cBeTa; [ymeHue u3mepsTh
(hoKycHOE paccCTOsHUE COOMPAIOIIEH JTMH3BI, ONTHYECKYIO CHITY JIMH3BI; [BiageHne
AKCIEPUMEHTAJIbHBIMH METOIaMHU UCCIIEJOBAHUS 3aBUCUMOCTHU: U300paKEHUsI OT PacIoJIOKEHUS
JIaMIIbl HA PA3JIMYHBIX PACCTOSHUSX OT JIMH3bI, YTJIa OTPAKEHUSI OT yrjia MaJieHus CBeTa Ha
3epKajo;

OrnoHMMaHKE CMbICIIa OCHOBHBIX (PU3NYECKUX 3aKOHOB U YMEHHUE MPUMEHSATh UX HA IIPAKTHUKE:
3aKOH OTPaXXEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA, 3aKOH IPSIMOJIMHEMHOTO PacpOCTPAHEHUS
CBeTa;

0 pa3nuuaTh GOKYC JMH3bI, MHUMBIN (OKYC U (POKYCHOE PACCTOSIHUE JTHH3bI, ONITUYECKYIO CUITY
JIMH3BI ¥ ONTHYECKYIO OCh JIMH3BI, COOMPAIONIYIO U PACCEUBAIONIYIO JIMH3HI, H300pakeHus,
JaBaeMbIe COOMPAIOIIIEH 1 pacCenBArOIIEH JIMH301M;

DYMGHI/IG HCII0JIB30BAaTh MOJTYUCHHBIC 3HAHWA B HOBCG}IHGBHOI\/’I KHU3HU (3KOJ’IOFHH,6I)IT, OoXpaHa
OKpYXKaIoIen cpepl).
3akjouuTe/IbHbIE 3aHATHS. (4 4.)

[Tonsenenue utoroB paboTsl 3a rof. [loompenne yqammxcs, TpOSBUBIINX aKTUBHOCTh U
ycepaue Ha 3aHATHSX.

@®opma oprann3anuu 00pa3oBaTeJTbHOI0 MPOLECCA: KIACCHO-yPOUHAs CHCTEMA.

TexHo/10ruM, HCIO0JIb3yeMble B 00yYeHHHU:

pa3BuBaroliero o0y4yeHus, oOy4eHus: B COTpYAHUYECTBE, PA3BUTHUS HCCIEI0BATEIbCKUX
HaBBIKOB, 3/I0pPOBbECOEPEIKEHUS,, HIPOBblE, HHPOPMALMOHHOKOMMYHHUKALIUOHHBIE.
Buabl yueOHO-IO3HABATEIbHOM 1eATEJIbHOCTH YUAIIUXCS |

IIpu oprannzanum yueOHbIX 3aHATUH OyAyT HCHOJIB30BAThCA CIEAYIOIINE BUAbI YUeOHOMH
JESITEIbHOCTH

| — BUABI 1eSITEJILHOCTH CO CJIOBECHOI (3HAKOBOI) OCHOBOM !

1. Caymanvie 0ObSICHEHUN yIUTEIsI.

2. Cnymanue 1 aHaju3 BBICTYIUIGHUH CBOUX TOBApHILEH.

. CamocrosTenbHas paboTa ¢ y4eOHUKOM.

. PaboTa ¢ HayuHO-TIOMYNISIpHOM JIUTEPATYpOIl.

. OT00p U cpaBHEHHE MaTepHaa N0 HECKOJIbKUM HUCTOYHHUKAM.

. Hanucanue noxmnanos.

. BeIBOJ1 M loKa3arenbeTBO hopmyi.

. AHanu3 GpopmyiL.

0o ~NOo O~ Ww

9. Penrenne TeKCTOBBIX KOJMYECTBEHHBIX U KAUECTBEHHBIX 33/1a4.
10.BeinonHenune 3a1aHuii 0 pa3rpaHUUYEHUIO TOHITHH.
11.CucremaTu3aius yaeOHOTo MaTepuaia.



Il — BuBI AesATeILHOCTH HA OCHOBE BOCIIPUSATHSA 3JIEMEHTOB /1eiiCTBUTEJILHOCTH:
1. HaGmonenue 3a JeMOHCTPAUAMHI YIUTEIS.
2. IlpocMoTp yueOHBIX (DHUITBMOB.
3. Ananu3 rpadukoB, TaOIHULL, CXEM.
4. OObsICHCHHE HAOIIOTACMBIX SIBJICHHIA.
5. M3yuenue ycrpoiicTBa npubOpOB MO MOJAEISAM U UEpTEkKaM.
6. AHanu3 MpoOIEMHBIX CUTYaIUH.
111 — BUaBI 1eATEIBLHOCTH ¢ MPAKTUYECKOH (ONBITHOI) OCHOBOI:
1. Pemienue skcriepuMeHTaIbHBIX 33/1a4.
2. PaboTa ¢ pa3naTOYHBIM MaTepHAIIOM.
3. COopKa MEKTPUUYECKUX IICTICH.
4. 3mepeHue BEIUUUH.
5. BrimonHenue GpoHTANBHBIX 1TA00PATOPHBIX PabOT.
6. Pa3paboTka HOBBIX BapHAHTOB OTIBITA.
7. IlocTpoeHue runoTe3bl HA OCHOBE aHAIN3a UMEIOIUXCS JaHHBIX

YcaoBust peajm3anum nNporpamMmel.

OcHarnienne kaOWHeTa: CTOJIBI IS YJaluxcsi, 000pyaoBaHHbIE po3eTkaMu Ha 36 B, mocka,
HOYTOYK, MEHAIIPOCKTOP, 000pyAoBaHue IeHTpa «Touka poctay, mudpoBas 1ad0paTopus

Relion.
®opMbl BHEYPOUHO# padoThI :

- WHIMBHUAyAIbHBIC (pedepar, u3roTOBJICHUE MOJIeTIel U TPHUOOPOB, PU3NUIECKUIA

AKCIIEPUMEHT WJIM UCCIICIOBAHUE H T. 1)

- rpynnoBbie ((paKyIbTaTUBBI, KPYKKH, IKCKYPCUH, KOJUIEKTUBHBIE JIea U T. 1)
TEMATUYECKOE IINTAHUPOBAHHUE

No HaumeHnoBanue pa3jiesioB KoangecTBO 4acoB
/1

1 TenJioBbie sIBJICHHS 24

2 DJIeKTpUYeCcKHe SABJICHHSA 16

3 Marnerusm 14

4 CBeTOBBIE H ONITHYECKHE SABJICHUS 10

5 IIpe3enTanus pe3yabTaToB Kypca 2

6 Hrorosoe 3ansarue 2

Pa3nen 6. KajienmapHo-TeMaTu4yecKoe IJIaHUPOBaHue 8 kiacc

No HanmeHnoBanue TeMbl 3aHATHH NPAKTHYECKHX, Kou- Bo | /laTsl OGopynosa
TECTOBBIX, JIa00PaTOPHBIX PadoT 4acoB nposejae | Hue
HUA "Touku
pocra"
TenoBble ABICHUA 24




BBonHoe 3ansaTue. MHCTpyKTaxX 0 OXpaHe TpyAa Ha
3aHATHSIX (U3UYECKOTO KPYKKA.

2 Uro xonoanee? ( «Pu3nka B BOIIPOCAX U OTBETAX)).

3 Hctopust nzobperenust repMomeTpa. TepMOMETPHI B UX
BU/JIBI.

4 Xononx u temnno. M3mepsem temneparypy

5 IIpakTHueckas padora Nel «VccinenoBanue Ludpopanus
U3MEHEHHUs CO BPEMEHEM TEMIIEPATyphl OCTHIBAIOLIEH nmabopaTopus
BOJIBI» "PusmKa”

Releon

6 Mzonsims Teruta. Llly6a rpeet!? 3auem ckoBOpoike
nepeBsinHasg pyuka? («®Pu3uka B BOPOcax U OTBETaX)»)

7 Crnioco6s! iepegaun teria. OnbITH U SKCIIEPUMEHTHI Ludposanus

naboparopust
"®uzuka"
Releon

8 Tepmoc. M3rotoBnenue caMoeIbHOTO TepMOca
(UuTepHeT pecypcbl, aHUMAIIMOHHBINA (UIbM)

9 Otkyna 6epetcs temoTa? Kak coxpanuTh Temio?
xoJo7? («du3nka B BOIIPOCAX M OTBETAX))

10 IKCNEePUMEHTAJIbHOE UCCJIeIOBAHUE TI0 TEME «

TennooOmeH u Teruonepeaaday: «Temmo B HaIIMX
IOMax»

11 AHaJIMTHYECKOE UCCIIe0BAHME 10 TEME [Mudposanus
«TermmonpoBOIHOCTEY: « 13 yero mocTpoeH mMoit nabopaTopust
oM™ "Ou3zuka"

Releon

12 AHaJIMTHYECKOE UCCIIe0BAHME 10 TEME [TudpoBanus
«Kouseknus»: «OTtonuTebHasg CHCTEMAa B MOEM naboparopust
JTOME» "duszuka"

Releon

13 ¥Ypok — urpa: «Temnossle siBIeHUsD (00pa3oBaTeNIbHOE
WHTETPUPOBAHHOE COOBITHE).

14 IIpakTuueckas padora Ne 2 «VMccnenoBanue
aMOp(HBIX Te».

15 AHaJINTHYECKOE HCCTIed0BaHNe T0 TeMe «BUuIbl
TOTUJIMBAY: «Buapl TonMBa, UCHOJIB3yEMBIE B
HaIIUX JIOMax»

16 TennoBoe 3arps3HEHNE OKPYKAIOLIEH CPEIBI. [udppoBanus
DKOJIOTMYECKUH aCMeKT MpoOaeMbl. AHAJIMTHYECKOe mabopaTopust
uccie0BaHue MO TeMe « BiusHue pesynapTraToB "Dusnka’
UCIIOJIL30BAHMS PA3IMYHBIX BHOB TOIUIMBA HA Releon
OKPY’KAIOILYIO Cpeay (C IPUBJIEYEHUEM MECTHOTO
Matepuana no Konakosckoit I'POC)

17 Hcnapenue 1 KOHJIEHCALUS B OKPYKAIOIIEM MUPE.

du3uka u HapOJAHBIC TPUMCThBI




18 IIpakTnueckas padora Ne 3: «M3yyeHue 1
BBIBETPUBAHUS BOJIBI C. TECYCHUEM BPEMECHM.

19 BrnaxHocTh Bo31yxa. AGCOTIOTHAS M OTHOCHUTEIHHAS 1 Hudposanus
BJIQXKHOCTb. nabopaTopust
[Tpubopsl ays onpeaeneHus OTHOCUTEIHLHOU BIAXKHOCTH "Puznka”
BO3/yXa. AHAJUTHYECKOE HCCJIEI0BAHNE 110 TEME Releon
«Ponb Bra)xHOCTH BO3TyXa B )KM3HU YEIOBEKA»

20 JlabopaTopnasi padora Nel «IlonydyeHue TenJa0ThbI 1 udposanus
NpH TPEHUH U YAape» C UCI0Ib30BaHUEM nmabopaTopus
obopynoBanus HeHtpa «Todka pocray. "Pu3mia’”

Releon

21 JladbopaTopnasi padora Ne2 «Omnpenesenue 1 Hudposanus
KOJIHYeCTBa TeEIJIOTHI NPH HarpeBaHuM M nmabopaTopus
OXJIAKIEHN M C UCIOJIb30BaHUEM 000PYIOBaHUS "Puznka”
nentpa «Touka pocray. Releon

22 JladopaTopHnas padora Ne3 «Onpenenenne yaejJbHOR 1 udposanus
TEIVIOEMKOCTH BeleCTBAa» C UCIOJIb30BAaHUEM nabopaTopust
obopynoBaHus neHTpa «Touka pocTtay. "Pu3mKa”

Releon

28 [1naBnenue kpuctaynueckux tei. Jlaboparopuas 1 Hudposanus
padora Ned « OnpenesieHue yaeJabHON TEIIOThI nabopaTopust
IUIABJIEHHSI JIB/Ia» C UCIIOJIB30BaHUEM 000PYI0BaHUS "PuszmKa”
nentpa «Touka pocray. Releon

24 Kunenue. JladbopaTropuast padora NeS « Uzyuenue 1 Hudposanus
npouecca KUMEeHUA BOAbD> C UCHOJB30BAHUEM nadopaTopust
obopynoBanus neHrpa «Touka poctay. "Dusnka”

Releon
DieKTpUYeCKHUe sIBJEeHUs 16

25 Hcropus snekTpuyectBa. DIEKTPUUECTBO HA pacuyecKax 1

26 IIpakTHyeckas padora Ne 4 «Dnekrpusanus 1
Pa3IUYHBIX TEJ U U3YUYEHUE X B3aUMOJICHCTBUS.

27 IIpakTHyeckas padora Ne § «3rotoBnenue 1
ANIEKTPOCKOTIa»

28 [IpupoaHbIe M UCKYCCTBEHHBIE HCTOYHUKH TOKA. 1

29 YcrpoiicTBo OaTtapeiiku. («Pu3nka B BOmpocax u 1
OTBETax»)

30 N3o0peraem Garapeiiky. Jlumon. Kapromika. [IpoBona. 1
Jlamnouka

31 «OnexTpudectBo B urpymkax» (IIpunocsat 1
aneKkTpourpymku. aTepuer- pecypc)

32 N3006peTenne amnbl HaKaTuBaHUsL. DJIEKTpUUIECKUe 1
HarpeBaTtesbHbIe TPUOOPHI (IOKIAbI, TPE3CHTALIUH).

33 JlabopaTopnasi padora Ne6 «M3mepenne padoTsl 1 1 Hudposanus
MOIHOCTH TOKAa) C HCIIOJIb30BaHHEM 000pYyJOBAHUS nabopaTopust
neHrtpa «Touka pocray. "Puznka”

Releon
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34

JladopaTopHas padora Ne7 «U3yuyeHue 3aK0Ha
Jlxoynsi — JleHUa» C MCIOJIB30BaHUEM OOOPYIOBAHUS
neHrtpa «Touka pocray.

[udpoBanus
nabopatopus
"®uzuka"
Releon

35

AHaJIMTHYECKOE HCCIeI0BaHUe 110 TEME
«[IpumeHenue anekTpuyecTBa B ObITY U Ha
IIPOU3BOJICTBE»

36

3ansTHe - MTPa « DIIEKTPUIECTBO. A Kak 0e3 HeTo?»
(oOpazoBaTenbHOEC HHTETPUPOBAHHOE COOBITHE).

37

HccaenoBarenbekas padora 1o reme « CKOJIBKO CTOUT
AIEKTPUIECTBO?»

38

HccaenoBarennckas padora no reme «VccnegoBanne
MOIITHOCTH UMEIOIIUXCS AIEKTPOTIPUOOPOB U
npuMepHoe BpeMs ux padotsl B MBOY COIII 8»

39

HccaenoBareabckas padora o teMe «Boruncienne
CTOMMOCTH U3PaCX0JJOBAaHHOM 3JIEKTPOIHEPTUH 32
HEJIeI0 ¢ IPUMEHEHHUEM IEKTPOCUETUYHKA B CBOEH
KBapTHPE»

40

JIkekypeus Ha Konakosckyro ['POC

3HeKTp0MaFHI/ITHble ABJCHUSA

14

41

3aHuMaTeIbHEIE OIBITBI C MarHUTaMH. (<<d)1/13m<a B
BOIIPOCAaX U OTBETAX»)

42

Hcropus nzodperenust kommnaca. Komnac. [Tpuaimmn
paboTHL.

43

OpueHTupoBaHue ¢ MOMONIbI0 komnaca. [1nan
MECTHOCTHU

44

MarnutHoe noJie 3emuin.( Kak opueHTUPYIOTCSI ITUIIBI U
Hacexkomblie. (CrnaiiioBas mpe3eHTanus, HHTEPHET

pecypcehl )

45

MaruuTHas pyna. Kaptuna MarHuTHOTO 110151 3eMiIu

46

IIpakTuyeckas padora Ne 6 «HamarununBanue
METaTHYECKUX MPEeIMETOB.(KapTOH, METAIITUYECKIE
OTIWJIKH ).

47

BI/II[eO(l)I/IJ'ILM « Kak n3roraBimBaloT MaroHuThI»

48

HccaenoBarenbckas padora 1o remMe « MarautHoe
noJie 3emian. Ero BimsaHME Ha )KU3HEAEITENbHOCTD
JeI0BEKa»

49

HccnenoBarenbckas padora 1o reMe «
DNEKTPOMAarHuThl U UX MPAKTUYECKOE IPUMEHEHNE B
OBITY M TEXHUKE»

50

ONEeKTPOMarHUTHbIE TPUOOPHI.

51

JladopaTopHas padora Ne§ «/lemoncTpanus padoTsl
3JIEKTPOMATHUTA)» C HCIOJb30BaHHEM 000pPYIOBaHUs
nentpa «Touka poctay.

HudpoBanus
nabopatopust
"®uszuka"

Releon
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52 3aouHasi IKCKypeusi Ha Kadeapy MarHeTusma 1
TBepcKOro rocy1apCTBEHHOTO YHUBEPCUTETA.

53 HccaenoBarennckas padora o teme « [I[pumenenue 1
MAarHuTOB B MEJIULIMHE»

o4 3aouHas 3KkcKkypeus Ha Kadenpy xupyprum TBepckoit 1
MEIMIMHCKON aKaJIeMUHU.

CaeToBbl€ sIBJIeHUS 10

55 CBeToBbI€ SIBIIEHUS B IPUPO/IE. 1

56 3epkaia 1 MoJIy4eHHe MHOTOKPAaTHOI'O OTPAKEHUS B 1
TIJIOCKOM 3epKajie. 3pUTeIbHbIC UILTIO3HH.

IpakTuyeckas padora Ne 7 «Habmonenue oTpaxeHus
CBETa.

S7 Kax cnomats nmya? [lpakTuyeckas padora Ne 8 1
Habmronenue npenoMieHus CBeTay.

58 Panyra B nmpupone. Kak monyuuts paayry gpoma. 1
IMpakTuyeckas padora Ne9 «Ilosyuenue paxyru»

59 Hctounuku cBeTa M HICKyCCTBEHHOE OCBEIIICHHUE. 1
Ocgemenne B mkoie. [Ipakruyeckas padora Nel0
«/3ydeHne criekTpa u3mydeHus pa3IndHbIX JOCTYITHBIX
HWCTOYHUKOB CBETa»

60 CouHile — HICTOYHHK cBeTa. COJTHEYHBIE U JTYHHbBIE 1
3aTMEHHUS.

61 JIunzel. [locTpoenne n3zodpaxeHuii B TMH3aX. 1

62 Ouku. OnTuyeckue NpubOpsl U UX MPUMEHEHHUE. 1

63 Ponp onTrueckux npuGOpoB B COBPEMEHHOM MUDE. 1

64 3aKIr0YUTENbHOE 3aHsATHE. «B Mupe sBiaeHui» 1
(oOpazoBarenbHOE HHTETPUPOBAHHOE COOBITHE).

65 IIpe3enTanus pe3yjbTaToOB Kypca 1

66 [Ipe3entanus pe3yapTaToB Kypca 1

67 Hrorosoe 3ansitue 1

68 [Tonsenenue ntoros padboTsl 3a rof. [loompenne 1
yUYaluXxcs, IpOSIBUBIINX aKTUBHOCTh U yCepue Ha
3aHSTHSIX

Hroro 68
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Metoaunueckas JiuTeparypa.

1. A.1. Tlepensman «3annmarensHas ¢puszuka» Mocksa, ACT, 2014r 2.

SN. Tlepenbman «3aHumatenbHas mexanuka» Mocksa, ACT, 2013r

3. CD-ROM Ouumknoneaus @usnka 7-11 kmacc.

4. .. llepenbman «Pu3nka Ha kaxaoM mary» Mocksa, ACT 2013r

5. B.H.Jlanre «®u3nueckue nmapagokcel, CoOPU3Mbl U 3aHUMATEIbHbBIE 3a1a4n» MOCKBa,
JIu6poxom 2012r.

6. A. . Cémke «3aHuMarenbHbIe MaTeprabl K ypokam. 7 kiace» Mocksa . DHAC 2002r 7. 1O.
B. lep6akoBa «3annmMarenbHas GU3UKa Ha ypOKax U BHEKIACCHBIX MEPONPUATHSIX. 7-9
kiacce» Mocka «I'mo0yc» 2008r.

8. O. B. Kopenesckas «®uszuka 7 xiacc. Jloknaasl, pedepatsi, coobmenus» Cankr-ITerepOypr.
2006r.

9. M. Tympumnnckuit «KauecTBeHnubie 3a1aun 1o ¢pusuke» Mocksa «IIpocsemenne» 1972r.

10. B. C. bnaronapos, K. U. PaBynkas «®u3uka 7-11 kmaccel. Opranuzaiusi BHEKJIaCCHON
pabote». Bosrorpan, «Yuurens» 2012r Ilepeuens onmuMmmnua;

- http://oaumnuana-cho.urry.pd/
- http://abiturient.tpu.ru/navigation/now/oclimpiadyi-dlya-

shkolnikov/otkryitayaregionalnaya-mezhvuzovskaya-olimpiada-vuzov-tomskoj-oblasti-
(ormo).html

- http://lwww.farosta.ru/

- http://sibypt.ru

HayuHno-npaktuyeckue KoHpepeHIUu:

- http://kem-talant.ru/index/konkursy/0-17 - www.kemsu.ru

- http://kuzstu.ru/science/?action=conf_ipo PekomeHnayemasi JuTeparypa:

- Onmumrnuanseie 3anaun o pusuke / C.b. Benur u ap. — M.: Benrtana —I'pad, 2007. -
Jlykammk B.M. COOpHUK MIKOJIBHBIX OJTMMITHAIHBIX 33724 110 (pU3UKe: KH. IS yJanuxcst 7 —

11 k1. 06meoo6pazoBaTenbHbIX yupexkaenuii / B.W. Jlykamuk, E.B. IBanoBa. — M.
[Ipoceenienue, 2007.
- l'enpgenmreiin, JI.O., Kupuk JLLA., U.M. I'enbdrat. 3agauu no ¢pusuke ¢ mpuMepamMmu
pELICHUH.
7 — 9 knaccel. [Tog pen. B.A. Opnosa. — M.: Miekca, 2005.
- I'ensdrar, .M., I'eapenmreiin JI.3O., Kupuk JILA. 1001 3amaya o ¢usuke c oTBeTamu,
yKazaHusaMu, pemeHusmu. — M.: Miekca, 2008.-

Bcepoccutickue omummnuaznst o ¢pusuke / [Tox pen. C.M. Koszena, B.I1. Cno6oasauna. — M.:
Bepoym-M, 2005.
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