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1.INIOACHUTEJIbBHAS 3AIIMCKA.

3HayeHue GU3UKHU B IIKOJILHOM 00pa30BaHUM ONPEAEISIETCS POJIbI0 (PU3NYECKON HAyKH B
KHU3HU COBPEMEHHOTO 00miecTBa. du3nKa TECHO CBs3aHa C TEXHUKOM, TPUIEM CBSI3b 3T
JIBYXCTOpOHHss1. PU3KKa BbIpOCa U3 OTpeOHoCTel TexHuk. Hanpumep, pa3Butie MeXaHUKH B
Hpesneii ['perin 6p110 BBI3BAHO 3apOCaMU CTPOUTENECH U BOEHHBIX. C Apyrol CTOPOHBI, OT
pa3sBUTHSL (PU3UKU 3aBUCUT TEXHUYECKUH YPOBEHb IPOU3BO/ICTBA.

B nacrosimee Bpems B cTpane HaOIr01aeTCs OCTpasi HeXBaTKa CIEIHAINCTOB
TexHu4eckoro npoduis. [Ipodeccus nnxenepa yrparuia npuBIEKaTEIbHOCTh B IN1a3aX
COBPEMEHHBIX BBIITYCKHUKOB IIKOJBI. 3a/1a4a MIKOJIbI — COPMHUPOBATH y YUAIIUXCS HAYYHOE
MHUPOBO33PEHUE U UHTEPEC K TEXHUYECKUM CIIELUAIBHOCTSIM.

[IporpaMma cocraBiieHa Ha OCHOBE ITPOrPaMMBbI 1O (U3HKE 8 Kilacca, UCIOJIb3yeMOi B
yuebHOM mpotiecce. [Iporpamma paccurTaHa Ha y4aluxcsl, MPOsBIISIONIUX CKIIOHHOCTD K
TOYHBIM HayKaM, HAYYHOMY M TEXHUYECKOMY TBOPUYECTBY.

HoBu3zHa nporpaMMbl COCTOUT B TOM, UTO OHA COYETAET B c€0€ HAayUHBIH U
3aHUMaTesbHbIN acnekTsl. [Ipo6ieMHO-TIONCKOBBIN, HAIIIAHO-1EHCTBEHHBIN XapaKTep 3aHATHH,
TPYIIIOBBIE METO/IBI paboThI, 00yueHHEe MepeHocy chopMHUPOBAHHBIX 3HAHUI B HOBBIE CUTYalluU
B3aUMOJICHCTBUS C IeHCTBUTEIBHOCTHIO — POPMUPYIOT MOTPEOHOCTH B TO3HAHUU OKPY/KAIOLLETO
MHpa ¥ COTPYJHHYECTBE C YUUTEIEM U CO CBEPCTHUKAMHU, a TaKKe (POpMUPYyeETCs
IIOJIO’KUTEIIbHASI CAMOOLICHKA.

Pabouas nmporpamma BHEYPOUHOH IS TETLHOCTH OPUEHTHPOBAaHA HA TUTAHUPYEMBbIE
pe3yibTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEr0
oOpazoBaHus.

Heas: popmupoBanue uHTEpeca K GU3NKE U TEXHUKE, OATOTOBKA K OCYIIECTBICHUIO
OCO3HAHHOT'0 BBIOOpPA Mpodeccuu, CO3aHNe YCIOBUH JUTsl pa3BUTHSL IMYHOCTH 00YYaIOIIerocs.
3apaum:

oOyyaroye paciiupeHne 3HaHus yJamuxcs no (Gpusuke; npuoOpeTeHue MpakTUYeCKHX,
MH(}OPMaLIMOHHBIX, KOMMYHUKAaTUBHBIX YMEHUHN yJallluXcsl; 3HAKOMCTBO € MOCIEAHUMHU
JOCTHKEHUSMHU HAYKU U TEXHUKH.

pa3BUBAIOIINE

pa3BUTHE MPAKTUYECKUX YMEHUN U HaBBIKOB UCCIIE0BATENBLCKOM pabOThl, yMEHUS IPUMEHATh
¢buznyeckue 3HaHus B )KU3HU; 00yYeHHE COTPYAHUYECTBY ITPH COBMECTHOM NEATEILHOCTH
y4ammxcs;

BOCTIUTATCIIbHBIC CbOpMI/IpOBaHI/Ie CKJIOHHOCTH K U3YYCHHIO HAYKU M TCXHUKH, - Pa3BUTHUC

HPaBCTBEHHBIX KaYECTB JIMYHOCTU: HACTOMYMBOCTH B JJOCTUKEHUU L[E€IH, OTBETCTBEHHOCTH,
JTUCIUIUIMHUPOBAHHOCTH, TPYAOIIOOMS, aKKypaTHOCTH, MHUIIMATUBHOCTH, KOJJIEKTUBHU3MA.
3aHATHUSA 110 JAHHOMY HAIPAaBJICHUIO BHEYPOUHOU JESITEIBHOCTH MPEANIOIATAt0T HE TOJIBKO
nproOpeTeHue JOMOJHUTEIbHBIX 3HaHUH 10 (pr3KKe, HO ¥ pa3BUTHE CIOCOOHOCTH Y HUX

CaMOCTOATCIbHO npno6peTaTL 3HaHMH, yMeHI/II\/’I IMPOBOJUTDH OIIBITBI, U3MCPCHUS, ITIOJIB30BATHCA



YyepTeKaMH, U3TOTOBIIATh U OOBSICHATH MIPUHILIUI PA0OTHI MPOCTHIX TEXHUUECKUX yCTporcTB. Ha
3aHATHUSAX UCTIOJIB3YIOTCS HHTEPECHBIE (PaKThl, IPUBIICKAIOIIIE BHUMAHHUE CBS3bIO C )KU3HBIO,
OOBSCHSIONINE 3araJIKU IPUBBIYHBIX SBJICHUIA.

[Tporpamma paccunTana Ha oOyvaromuxcs (8 Kiacc).

Cpoxku peanu3anuu nporpammsl 1 yaeOHBIH TO

Pexxum 3anstuii: 1 pa3 B Henento no 2 yaca, B TeueHUe 34 Heleb.

2. PE3YVJIBTATHI OCBOEHUSI KYPCA BHEYPOUHOH
AEATEJIBHOCTH «®PU3UKA»

IIpeaMeTHbIe: O OKOHYAHUH U3YUEHUS Kypca ydalluecs JOJHKHBI YMETh OOBSICHATh
MIPUPOJIHBIE SABJICHUS, TOHUMATh CMBICT OCHOBHBIX (PM3MYECKHX 3aKOHOB, IPUOOPECTU HABBIKU
paboThI ¢ M3MEPUTENBHBIMU IPUOOpPaMy OOIIET0 Ha3HAUSHHSI: BECAMH, TEPMOMETPOM,
MU3MEPUTEIbHBIM LIWIMHIAPOM, IITAHTCHIIUPKYJIEM U T.J., YMETh IPUMEHSATH [1OJyYCHHBIE
3HAHUS, YMEHMS M HaBBIKU JUIS PELICHUS TPAKTUYECKHUX 3a/1a4 TOBCEAHEBHOM KU3HU.

JIMYHOCTHBIE: Y yJaluxcs JODKHBI COPMHUPOBATHCS MIO3HABATELHBIC HHTEPECHI,

yOeXKIEHHOCTh B 3aKOHOMEPHOH CBSI3M U TI03HABAEMOCTH SIBIICHHI MTPUPO/IbI, YBAXKEHUE K
TBOpHAaM HAYKH U TEXHHUKHU, CAMOCTOATCIIBHOCTEL B HpI/IO6pCTeHI/II/I HOBBIX 3HAaHUU U
NPaKTUYCCKUX YMCHHI; ydaruecs JODKHBI CAeIaTh MEpBhIC Iard B 00J1acTu
poeCCHOHAIBHOTO CaMOOTIPE/ICIICHHUSL.

MeTanpeaMeTHbIE: C(bOpMPIpOBaHLI YMCHUS MMOJIb30BATHCA JOMOJIHUTCIIBHBIMU UCTOYHHUKAMU

uH(pOopMalnu, pa3BUTHE YMEHUS paboTaTh B IPYIIIE, MPEACTABIATh U OTCTAaUBaTh CBOIO TOUKY
3pEHMs], OCBOCHUE TPUEMOB JACUCTBUN B HECTAHJAPTHBIX CUTYaLUsX, ydaluecs JOJDKHBI YMETh
CTaBUTh Mepes] coO00M 3ajjauu, peaTh UX JOCTYIHBIMU CIIOCO0aMH, YMETh MPEJCTaBUTh
pe3yibTaThl CBOEH pabOThI, YMETh CAaMOCTOSITEIBHO MPHOOPETATh 3HAHUS U UCIIOJIb30BATh UX HA
IIPaKTHKE.

Cnoco0bl onpeneieHusi pe3VJbTATUBHOCTH . aHAIIN3 aKTUBHOCTH yqamuxcs, KOJIMIeCTBO U

KaueCTBO ITPOEKTOB, BBIINOJIHEHHBIX YYalIMMHUCS, yYaCTHE B BBICTABKAX U MCIIBITAHUSIX MOJIETIEH,
MOBBILICHHE YCIIEBAEMOCTHU yUaIIUXcs M0 (PU3HKE.

Pezcynamuenvie YY/[ onpenensitoT FOTOBHOCTh 00yUaroMXCs K camoopranu3anuu. K aum
OTHOCST IieJIeNoJIaraHue, TUIAaHUPOBAHUE U OIIPE/IeTICHUE ITyTeH JOCTUKEHUS 1INy,
IIPOrHO3MPOBAHUE BO3MOXKHBIX PUCKOB, IOCTPOEHUE JIOTHYECKOTO PACCYKICHMSI, YCTAHOBJIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH B U3y4aeMOM KpyTe sIBJICHHI, COMIOCTaBICHHUE PE3YIbTATOB C
3aJJaHHBIM 3TaJIOHOM, BHECEHHE JIONIOJHEHUH, N3MEHEHH B TUIaH U CIOCOOBI JIeMCTBUH B cydae
PacX0KJIeHUs C 33J]aHHBIM 3TAJIOHOM.

Ilo3nasamenvusvie YY/] BKaouaroT B ce0s: BBIIBH)KCHHE TUIIOTE3 U UX 00OCHOBAHME;
orpeziesieHue cTpaTeruu paboThl C TEKCTOM; OCYILECTBICHHE HHPOPMAILIMOHHOTO TTOUCKA;
aHau3 00BEKTOB, SIBIICHUH C BBIJIEICHHEM CYIIECTBEHHBIX U HECYILIECTBEHHbIX PU3HAKOB,;

MMOCTPOEHUE PACCYKACHHS B (POPME CBA3H MPOCTHIX CYKICHHH 00 00BEKTE, €ro CTPOCHHH,
b



CBOMCTBAX; CTPYKTYPUPOBAHUE 3HAHU; UCIIOJIb30BAHNE 3HAKOBO-CUMBOJIMYECKUX CPEJICTB
(Mozernel 1 cxeM) ISl pelIeHHsI IOCTABJICHHBIX 33]1a9; CPaBHEHHE, KIIACCH(PUKALINIO 0OBEKTOB,
SIBJICHUH 1O 3a/IaHHBIM KPUTEPHUSIM.

Kommynurkamuensie YY/[ o6ecnieunBaioT B3aUMOJICHCTBHE 00YJAIOIIUXCS CO CBEPCTHUKAMHU U
B3pocabiMu. K manHomy Buny YV /[ oTHOCHTCS: onipeesieHne 1eiu, GyHKIUA U Crtoco00B
B3aUMO/ICHCTBUS; yueOHOE COTPYAHUYECTBO B MOMCKE U cOope MHPOPMAIIUH; pa3pelieHue
KOH(JIMKTOB - BBISIBJICHHEM MTPOOJIEMBI, TIOMCK CIIOCOO0B pa3peleHus], UX pealn3anus;
KOPPEKLIMsI CBOEH IeATEIbHOCTH, OLIEHKA AEMCTBUI NapTHEpa (CaMOKOHTPOJIb,

B3aMMOKOHTPOJIb); OOIIIEHNE B MOHOJIOTUYECKOM U Auaornyeckoi popmax.
3. COJIEP)KAHUE BHEYPOUHOM JIEATEJBHOCTH «®U3UKA BOKPYI HAC»

Paspnen 3. Coaep:kanne Kypca.

TensioBbie siBiaeHust (24 4.)
Teopus: Buyrpennss sHeprus. Temneparypa. TepmoMeTpsl U X BUAbL. Teruionepenayva:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3itydeHue. Mcnonbs3zoBanue sueprun CosHia Ha 3emie.
Tepmoc. Berpsl. CiocoOsI nepenauu temina. KonudyectBo TemnoTsl. M3yueHue sHepruu TOIIUBa,
BUJIOB TOIUIMBA U BIMSHUS HA SKOJIOTHIO B PE3YNbTAaTE UX UCIIOJIb30BAaHUA. ATperaTHble
cocTosiHUS BellecTBa. [naBnenue u oTBepieBaHNEe KPUCTATUTMUECKUX U aMOP(PHBIX Te.
Ncnapenue u konaencanus. Kunenue. BeisetpuBanue. BiaxsocTs Bo3yxa. Todka pocsl.
®u3rKa 1 HapOAHbIE MPUMETHI. TeroBble ABUTAaTENH B )KU3HU U B OBITY.
IIpakTHuKa, JKCIIEPUMEHT:

[TpakTuueckast pabota Nel «VccnenmoBanue U3MEHEHHsI CO BpEMEHEM TeMIIepaTyphl
OCTBIBAIOIIEN BOJBI».

[Tpaktnyeckas padora Ne 2 «MccnenoBanue aMop(HBIX Tem».

[TpaxTrueckast padota Ne 3: «/3ydyeHne BbIBETpUBAHUS BOJbI C TEUEHUEM BPEMEHN».
JlabopaTopnasi pabora Nel «IlosrydyeHune Tena0Thbl NPH TPEHUH U yAAape» C UCIOJIb30BaHUEM
o0opynoBanus neHTpa «Touka poctay.
Jladoparopnasi padora Ne2 «OmnpeaejieHue KOJIUYeCTBA TEIJIOTHI IPH HATPEBAHUM U
OXJIA2KAEHUM C UCIIOJIb30BaHUEM 000pYAOBaHUs LieHTpa «Touka pocTay.
Jladoparopnasi padora Ne3 «OnpenesieHue yaelbHOI TeNJI0EMKOCTH BelIECTBA C
UCIOJIb30BaHUEM 000pynoBaHus LieHTpa «Touka pocTtay.

JlabopaTopHnas padora Ned « OnpenelieHue yaebHOM TENJOTHI MJIABJIEHUS JIba» C
UCIOJIb30BaHUEM 000pynoBaHus LieHTpa «Touka pocTay.
JlabopaTopnasi padora NeS « U3yuenue npouecca KMMEeHUs1 BOAbD C UCIIOIH30BAHUEM
obOopynoBanus neHTpa «Touka poctay.

IIpenmeTHbIMHU pe3yJibTaTaMU 00YUYEHHUS 110 TaHHOM TeMe SBJISIIOTCS:

®TIOHUMAaHUE U CITIOCOOHOCTh OOBICHATH (PU3NUECKUE SIBICHUS: KOHBEKIINS, H3IIyUeHHE,
TEIUIONPOBOAHOCTh, U3MEHEHHE BHYTPEHHEN YHEPTUH Teja B pe3yJbTaTe TEIJIoNepeaauu Win
paboThI BHEIIHUX CUJI, UCTIapeHHe (KOHICHCAIM) U MJIaBJieHHe (OTBEp/IeBaHKE) BEILIECTBA,
OXJIQXKIEHUE JKUJKOCTH MIPHU HCTIApEHUH,

®KHUIIEHUE, BBINIAJICHUE POCHI;

® YMEHUE U3MEPSITh: TEMIIEPATYPY, KOJIUYECTBO TEIUIOTHI, YAEIBbHYIO TEINIOEMKOCTh BELIECTBA,
yIEIbHYIO TEIJIOTY MJIAaBJICHUSI BEIIECTBA, BIIAXKHOCTh BO3TyXa

® BJIAJICHHE SKCIIEPUMEHTAILHBIMA METO/IaMHU UCCIIEIOBAHUS: 3aBUCIMOCTH OTHOCUTEIBHOM
BJIQ)KHOCTH BO3/lyXa OT JaBJIEHUs BOASHOTO Mapa, COAEPKaIIErocs B BO3AYyX€E IPU TaHHOU
TEMIEPAType; JaBICHUS HACBIILIEHHOTO BOSHOTO Mapa; ONpeIeleHNs YAeTbHON TeMI0eMKOCTH
BELIECTBA;



®TIOHMMaHHUE TPUHIUIIOB JIEHCTBUS KOHACHCALMOHHOTO U BOJIOCHOTO THTPOMETPOB,
NICUXPOMETpa, IBUraTelsi BHYTPEHHET0 CrOPaHus, ITApOBOil TypOUHBI U CIIOCOO0B 00ECTICYEHHS
0€30MacHOCTH MPH UX UCIOJIb30BAHUM;

®TIOHMMAaHHUE CMbICIIA 3aKOHA COXPAHEHHS U MTPEBPALICHUS SHEPTUU B MEXaHUUYECKUX U
TEIUIOBBIX IIPOLIECCaX U YMEHUE IPUMEHATD €ro Ha PaKTUKE;
®OBJIaJICHHE CITIOCOOAMU BBIIOJIHEHUS PACUETOB JIUIsl HAXOXKEHUS: YICIbHOMN TeMIOEMKOCTH,
KOJIMYECTBA TEIUIOTHI, HEOOXOJMMOTO JUIsl HArPEBaHMS TEJIa MIIM BBIZCISEMOTO UM MIPH
OXJIQXKJICHUH, YIeTbHOM TEIUIOThI CTOPaHMsI TOIUIMBA, YJCIbHON TEIUIOTHI IIaBJICHMUS,
BJIQXKHOCTH BO3/1yXa, YJEIbHOMN TEIIOTH TapooOpa3oBanus U konaeHcauuu, KI1/1 rernosoro
JIBUTATEIIs;

® YMEHUE HCIOIb30BaTh MOJYYECHHbIE 3HAHUS B MIOBCEHEBHON XKU3HU (3KOJIOTHS, ObIT, OXpaHa
OKPY>KaIOIIEeH CpeIbl).

DaexkTpudeckue sisjieHust (164.)

Teopusi: Vctopus snexkrpudectBa. Jnexrpusanus tei. [IpuTsxenue u oTTagkiuBaHue
ANEKTPUUYECKUX Tel. DnekTpockorl. [IpoBoanuky u qusnekTpuku. [loaynpoBoHUKY.
DnexTpuyuecKas Lelb U €€ COCTaBHbIE YacTu. 3akoH Oma. PeocTatsl. Y 1enbHOE CONPOTHUBIIEHUE.
Bunsl coenvHenus IpoOBOAHUKOB. MOIIIHOCTD 3IEKTPUUYECKUX MPUOOPOB. bhITOBBIE
anekTpuueckue npuodopsl. Harperanue nposoauukoB. KopoTtkoe 3ambikanue. Konaencaropsl.
N300peTeHue naMbl HaKaTUBaHUS. DIEKTPUUYECKUE HarpeBaTeabHbie MpruOophl. TexHuka
0€30MacHOCTH MpU PadbOTe C IIEKTPUUECTBOM.

IIpakTHka, IKCIEPUMEHT:

[IpaxTuueckas padota Ne 4 «JnexTpu3anus pa3inyHbIX T€I U U3YUEHHE UX B3aUMOJICHCTBUSY.
[TpakTrueckas pabota Ne 5 «3roroBieHne 3MEKTPOCKOIa
Jladoparopnasi padora Ne6 «3mepenue padboThbl 1 MOIIHOCTH TOKA) C UCIIOJIH30BAHUEM
o0opynoBanus 1eHTpa «Touka poctay.

JlabopaTopHas padora Ne7 «3yuenue 3akoHa J[:koyus1 — JIeHna» ¢ ucnoiab30BaHUEM
o0opynoBanus neHTpa «Touka poctay.

IIpeaMeTHBIMEU pe3yabTaTaMH 00YUYEHHUs IO JAHHOW TeMe SBIISIIOTCA:
®[IOHMMAaHUE U CIIOCOOHOCTh OOBACHATDH (PU3UUECKUE SABICHUS: JIEKTPU3ALUs TeJl, HarpeBaHUE
IIPOBOJAHMKOB 2JIEKTPUUECKUM TOKOM, DJIEKTPUUECKHUI TOK B METAJIJIaX, YJIEKTPUUECKHUE SABJICHUS
C TIO3UILIMU CTPOEHUS aTOMa, IeHCTBUS AIEKTPUIECKOTO TOKA;

eyMEHUE U3MEPSTh: CUITY SJIEKTPUUECKOT0 TOKA, JJIEKTPUUECKOE HANPSKEHUE, SJIEKTPUUECKUM
3apsif, dJIEKTPUUECKOE COIPOTUBIICHUE;
eBJIa/IEHUE SKCIIEPUMEHTAIbHBIMU METOJaMH MCCIIEI0BAaHUS 3aBUCUMOCTH: CHUJIbI TOKA Ha
y4acTKe LENU OT MIEKTPUUYECKOTO HAIPSHKEHNUS, DIIEKTPUUYECKOTO CONPOTUBIICHNUS TPOBOAHUKA
OT €ro JUIMHBI, IJIOIa/11 MOTIEPEYHOI0 CEUEHUsI U MaTepuaa;

®IIOHMMaHHUE CMbICJIA OCHOBHBIX (DU3UUECKHUX 3aKOHOB M YMEHHE MPUMEHSTh UX Ha MPAKTHUKE:
3aKOH COXPaHEHMsI DJIEKTPUUECKOTO0 3apsizia, 3akoH Oma Juisl ydacTKa LIenH, 3aKoH JKoyms—
Jlenna;
®TIOHUMAaHKE MPUHIINIIA IEHCTBHS AIEKTPOCKOIA, HIEKTPOMETPa, TaIbBAHUUECKOTO IEMEHTA,
aKKyMyJiaTopa, (oHapuKa, peocTara, KOHACHCATOPa, JIaMITbl HAKAJIMBAHUS U CLIOCOOOB
oOecrieyeHns 6€30MaCHOCTH MPH UX UCIOIb30BAHUMY;
® BJIJICHUE CTIOCOOAMU BBIMTOJIHEHHSI PACUETOB JIJIsl HAXOXKIEHUS: CUJIBI TOKA, HANPSKEHMS,
COTPOTHUBIIEHUS IPU MAPAJUIETLHOM U MOCIIEA0BATEILHOM COEIMHEHUH MPOBOIHUKOB,
YJIeIIbHOTO CONPOTUBIICHUS IPOBOTHHUKA, PA0OTHI M MOIIIHOCTH 3JIEKTPHUUYECKOTO TOKA,
KOJIMUECTBA TETJIOTHI, BBIJENIIEMOTO MPOBOIHUKOM C TOKOM, EMKOCTH KOH/IEHCATOpa, pabOThI
AIIEKTPUYECKOTO I0JIsI KOHJEHCATOPa, PHEPIMU KOHJIEHCATOPa;
eyMEHHE UCIOJIb30BaTh MOJYyYCHHbIE 3HAHUS B IOBCETHEBHOM KMU3HU (IKOJIOTHUS, OBIT, OXpaHa
OKpY’Kalollen cpesibl, TEXHUKa 0€30MacHOCTH).



DJIeKTPpOMarHuTHbIe siBjieHus (14 4.)

Teopusi: MaruutHoe nosie 3eMJIM ¥ IpYyrux IaHeT. MarHuTHbIE TMHUU [TOCTOSSHHOTO MarHUTa.
Kommnac u ero npuHIumn qeicTBUs. DIEKTPOMArHUThl U UX IPAKTUYECKOE IPUMEHEHUE.
MarHuTsl B OBITY U TEXHUKE. DIEKTPOMArHUTHbIE TPHOOPHI.

IIpakTnka, 3KCIIePUMEHT:

[Tpaktuyeckas padora Ne 6 «HamarHnunBanue METAIIMUECKUX MTPEIMETOB. (KapTOH,
METAIITMYECKUE OIHIIKH).

JlabopaTopnasi paGora Ne6 «/leMoHcTpanusi padoThI 3J1eKTPOMATHUTA» C UCIOJIb30BAHUEM
o0opynoBanus neHTpa «Touka pocTay.

IIpenmeTHbIMHU pe3yJibTaTaMH 00YUYEHMSI 110 TAHHOM TeMe SBJISIOTCS:

®[IOHUMAHHUE U CIIOCOOHOCTh OOBSACHATH (PU3NYECKUE SIBICHUS: HAMArHUYEHHOCTh JKeJe3a U
CTaJIv, B3aUMOJECHCTBAE MarHUTOB, B3aMMO/ICHCTBHE IIPOBOJHHUKA C TOKOM M MATHUTHOMN
CTPEJIKH, I€UCTBUE MArHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM;

® BJIAJICHUE YKCIIEPUMEHTAIBHBIMUA METOAAMH MCCIIEIOBAHUS 3aBUCUMOCTH MarHUTHOTO
JIEMCTBUSI KaTYILIKU OT CUJIbI TOKA B LIETIH;

YMEHME HCII0JIb30BATh MOJy4YEHHBIE 3HAHUS B [TOBCEIHEBHOM JKHU3HU (IKOJIOTHS, OBIT, OXpaHa
OKpY’Karollen cpe/ibl, TeXHUKa 0€30MacHOCTH).

CaertoBbie sijienns (10u4.)
Teopusi: CeroBoil 1yu. ConHeunble 3aiiunku. [lonydeHre TeHu 1 nonyTeHu. 3aKOHbI

OTpaKeHHs U TpenomiieHus cBeta. Kak Apxumen nomker pumckui giaot. Criektp. JIMH35L
Ouku. Ontrueckue npubopsl U ux npumenenue. Coaepxanue: CoHIle — ICTOYHUK CBETA.
ConHeuHble U JIyHHbIE 3aTMEHUS. FICTOUHMKY CBETAa U UCKYCCTBEHHOE OcBeleHue. M3ydenue
CIIEKTPA U3JIyUEHUS PA3JINYHBIX JOCTYIIHBIX MICTOYHHUKOB cBeTa. CBETOBBIE SIBJICHUS B IIPUPO/IE.
Onruka. Ponbs onTHyeckux nNpubOpoB B COBPEMEHHOM MHpe. 3epKaja U HOoITy4eHue
MHOT'OKPaTHOI'O OTPAKEHHUS B IIJIOCKOM 3€pKajie. 3pUTeIbHbIEC NILTIO3HH.

IIpakTuKa, JKCIIEPUMEHT:
[Tpaktnyeckas pabora Ne 7 «HabntoaeHre oTpaskeHus CBETa.

[TpakTiueckas pabota Ne 8 HabnroneHre mpenoMieHus: CBETa
[Ipaktuueckas padota Ne9 «Ilomyuenue pagyru»

IIpenmMeTHBIMHU pe3yJIbTATAMU OOYUICHHSI 110 JTAHHOUW TeMe SBIISIOTCS:

e MIOHUMAHKE U CIOCOOHOCTH OOBIICHITH (PU3UUECKHE SIBICHUS: IPSIMOJIMHEHHOE
pacnpocTpaHeHUe CBeTa, 00pa30BaHUE TCHU U TIOJYTEHU, OTPAKECHUE U MPEIIOMIICHHE CBETA;
eyMEHHUE U3MEPATH (POKYCHOE pacCTOSTHUE COOMPAIOIIEH JIMH3bI, ONTHYECKYIO CUITY JIHH3BI,
®BJIAICHNUEC DKCIICPUMCHTAJIbHBIMU METOJAMH NCCIICAOBAHNA 3aBUCUMOCTH: 1/1306pa>1<eHI/1$1 oT
PaCTIOIOKEHHS JIaMITbl Ha PA3IMYHBIX PACCTOSIHUSX OT JIMH3BI, yIJIa OTPAXKEHHS OT yriia MaJeHUus
CBETa Ha 3epKaJio;

e[IOHUMAHHUE CMBICIIa OCHOBHBIX (DM3HUECKUX 3aKOHOB U YMEHHE MIPUMEHSITh UX Ha MPAKTUKE:
3aKOH OTPa)XCHHSI CBETa, 3aKOH MPEJIOMIICHHS CBETA, 3aKOH MPSIMOJIMHEHHOTO pacIIpOCTPAHCHHUS
CBeTa;

e pa3nuyath (HOKYC JIMH3bI, MHUMBIN QOKYC 1 (POKYCHOE pacCTOSHUE JINH3bI, ONITUYECKYIO CUITY
JUH3bI U ONTUYECKYIO OCh JIMH3BI, COOUPAIOIIYIO U PaCCEUBAIOIIYIO JIMH3BI, H300paKEHUS,
JlaBaeMble COOMPAIOIIEH U PACCEUBAIOIICH JIMH30M;

eyMEHUE HCIOIh30BaTh MOTYICHHbBIE 3HAHUS B TIOBCETHEBHOM KU3HU (IKOJOTHS,0BIT, OXpaHa
OKPY’KAIOIIEH CPEIbI).
3akiaounTeNbHbIe 3aHATHSA. (4 4.)

[TonBenenue utoroB paboTsl 3a rof. [loompenne yuanmxcs, TpOsSBUBIINX aAKTHBHOCTh U
ycepaue Ha 3aHSITHSIX.



@®opMma opranuzanuu 00pa3oBaTeIbHOI0 MPOIECCA: KIACCHO-yPOUHAs CHCTEMA.

TCXHOJIOFI/II/I, HCIMOJIB3YEMBIC B oﬁyqemm:

pa3BuBaroIIero 00y4ueHus, 00yueHus B COTPYIHUYECTBE, PA3BUTHUS UCCIIEOBATEIBCKUX
HABBIKOB, 3/I0POBbECOEPEIKEHUS, HTPOBBIE, HHPOPMAIIMOHHOKOMMYHHUKAIMOHHBIE.
Bl/II[])I y‘leﬁHO-HO3HaBaTeJILHOﬁ AeATCIbHOCTHU yqamnxcsl:
[Tpu opranu3zanuu y4eOHBIX 3aHATUNA OYIyT UCIIOIB30BATHCS CIEAYIOIINE BUJIbI Y4eOHOM
JIeATEeTbHOCTH:

| — BUABI 1eATETbHOCTH CO CJI0BECHOM (3HAKOBOI) OCHOBOIA:
. Caymanue oObsCHEHHI yUUTEIIS.
. Cylianuvie ¥ aHajau3 BBICTYIUICHUH CBOMX TOBAPHUILICH.
. CamocrosarenbHas paboTa ¢ y4eOHUKOM.
. PaboTa ¢ Hay4HO-TIOMYJIIPHOM JIUTEPATYpPOH.
. OTO0p ¥ cpaBHEHHE MaTepHala MO HECKOJILKIUM HCTOYHUKAM.
. Hanmucanue noxmnanos.
. BerBo1 1 10KazaTenscTBO Gopmyd.
. Ananuz ¢popmyi.

9. PemieHne TEKCTOBBIX KOJTMYECTBEHHBIX U KAUECTBEHHBIX 3a]1a4.

10.BeinosiHeHUe 3aAaHUi 110 pa3rPaHUYCHUIO MTOHSITHH.

11.CucremaTtu3zanusi yaeOHOro Marepuasa.

Il — BUABI 1eATEJHLHOCTH HA OCHOBE BOCIIPUSATHS 3JIEMEHTOB 1€l CTBUTEIbHOCTH:

1. HaGmronenue 3a 1eMOHCTpAIUSIMA YUUTETIS.
2. [IpocMOTp yueOHBIX (PHIBMOB.

3. Ananmm3 rpaduKoB, TAOIHII, CXEM.

4. O0bpsAcHEHNE HAOIIOIAEMBIX SIBICHUM.
5. N3yuenue yctpoiicTBa nmpuOOPOB MO MOJIETISIM U YePTEkKaM.

6. AHanu3 npoOIEMHBIX CUTYaIIHA.

111 — BUABI 7esITeILHOCTH C MPAKTUYECKOH (ONBITHOI) OCHOBOIA:

1. Pemennie sSKkcriepuMEHTANBHBIX 3a71a4.

2. Pabora ¢ pa31aTouHbIM MaTepHaIoM.

3. COopka 371eKTPUUECKUX LEMeH.
4. VI3amepenune BeTu4rH.
5
6
7
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. Beimosinenune GpoHTaNbHBIX 1a00paTOPHBIX PadoT.
. Pa3paboTka HOBBIX BapHaHTOB OIIBITA.
. IlocTpoeHne TunoTe3bl Ha OCHOBE aHAIM3a UMEIOIIUXCS JAHHBIX

YeaoBus peanuzanuu NporpaMmsl.

OcHaieHre KabuHeTa: CTOJIBI IS yJaluxcs, 000pyJoBaHHbIE po3eTkaMu Ha 36 B, nocka,
HOYTOYK, MeIManpoeKTop, 00opyoBaHue neHTpa «Touka poctay, udposas 1adopaTopHs
Relion.

®opMbI BHEYPOUYHOIi padoTHI :

- HHIUBUAYalbHbIE (pedepat, U3roToBICHHE Moieel U MpruOopoB, GU3NUECKUI SIKCIIEPUMEHT
WY MCCTIeIOBaHUE U T. 1)

- TpymnmoBsie ((haKkyIbTaTHUBBI, KPY)KKH, IKCKYPCHH, KOJUICKTHBHEIE JIela U T. 1)



TEMATHYECKOE IINTAHUPOBAHHME

No HaumenoBaHue pa3jiesioB KoangecTBO YacosB
/1
1 TenoBbie ABJIEHUS 24
2 DJIeKTpHYeCcKHe sIBJICHUsI 16
3 Maruerusm 14
4 CBeTOBBIE H OITHYECKHE SIBJICHHS 10
5 IIpe3eHTanus pe3yjJbTaToOB Kypca 2
6 Hrorosoe 3ansiTue 2
Paznen 6. KajiengapHo-TeMaTu4ecKoe IVIAHUPOBaHUeE 8 Kiace
No HanmMeHnoBaHue TeMbl 3aHATHII PAKTHYECKHUX, Koa- Bo | JlaTthl Oo6opynoBa
TeCTOBBIX, JIA00PATOPHBIX PadoT 4acoB npoBejae | HUE
HUS "ToukHu
pocra"
TenjioBble IBJICHUS 24

1 BBognoe 3anstue. MHCTpyKTax 1o oxpaHe Tpyjaa Ha 1
3aHATUSIX (PU3UYECKOTO KPYXKKa.

2 Uro xonoanee? ( «Pu3nka B BOIIPOCAX U OTBETAXY). 1

3 Hcropus nzobpereHust TepMomMeTpa. TepMOMETPHI U UX 1
BUJIBL.

4 Xonona u temo. U3mepsiem temneparypy 1

5 IIpakTuyeckas padora Nel «/ccnenosanue 1 Hudposanus
W3MEHEHUS CO BPEMEHEM TEMIIEPATYPHI OCTHIBAOIICH nabopaTopust
BOJIBI» "dusnuka"

Releon

6 W3onsauus remna. ly6a rpeet!? 3auem ckoBopoake 1
nepeBsiHHas pyuka? («Pu3nka B BOIPOCax U OTBETAX»)

7 CrniocoOs1 epenaun Tersa. ONbITH U 9KCTIEPUMEHTHI 1 Hudposanus

nmaboparopust
"®@u3uka"
Releon

8 Tepmoc. M3rorosienne caMoAeNbHOIO TEPMOCa 1
(MuTtepHeT pecypchl, aHUMallMOHHBINA (QUITbM)

9 Otkyna 6epetcs teruiota? Kak coxpaHuTh Temio? 1
xonona? («du3rka B BOMPOCaX U OTBETAX))

10 JKCNepUMEHTATbHOE HCCIIeIOBAHNE 10 TEME « 1
Tennoobmen u Teruionepenayday: «Termmo B HAmmMxX
JoMax»

11 AHaJINTHYECKOE HCCIeA0BAHNE 10 TEME 1 Hudposanus
«TennonpoBOTHOCTH: « 13 yero nmoctpoeH Mou naboparopust
noM?» "duzuka"

Releon

12 AHAJIUTHYECKOE HCCIe0BAHME 10 TEME 1 [udposanus

«KoHBekusy: «OTonurenpHas CUCTEMA B MOEM maboparopus
"®duzuka"
JTOME)
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Releon

13 ¥Ypoxk — urpa: «TemoBsle sBieHus» (00pazoBaTebHOE 1
MHTETPUPOBAHHOE COOBITHE).

14 IIpakTuyeckas padora Ne 2 «MccnenoBanue 1
aMOP(HBIX TEID».

15 AHanuTHYeCcKOe HcciefoBaHue 1o teme «Buabl 1
TOILIUBAY: «Buipl TOrMBa, UCIIONIB3yEMBIE B
HAIIUX JJOMax»

16 TemnoBoe 3arpsi3HeHNE OKPYKAIOLIEN CPEBL. 1 [udpoBanus
DKOJIOTUYECKHIA aCTIEKT MPOOJIEeMbl. AHAJUTHYECKOE naboparopust
HCCJIeIOBaHMe TI0 TeMe « BiusiHue pe3ynbTraTtoB " usuka”
HCII0JIb30BAaHUS Pa3IMUHBIX BUOB TOILIMBA HA Releon
OKPYKaIOIYIO Cpeay (C IpUBIEYEHUEM MECTHOTO
matepuaina no Konakosckoit ['POC)

17 Hcnapenue n KOHAEHCAUKS B OKPYKAIOLIEM MUpE. 1
®u3nKa ¥ HApOIHBIC TIPUMETHI

18 IIpakTuyeckas padora Ne 3: «/3yuenue 1
BBIBETPHBAHHUS BOJIBI C. TCYCHUEM BPEMECHI.

19 BrnaxknocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS 1 Hudposanus
BJI&KHOCTb. mabopaTopHst
[TpubGops! mist onpeneneHuss OTHOCUTEIBHON "®usmka”
BJIQ)KHOCTH BO3/1yXa. AHAJMTHYECKOe HCCIIe[0BaHue Releon
1o TeMe «PoJjib BIaXHOCTH BO3JIyXa B )KU3HH YETOBEKA»

20 JlaGopaTopnas padora Nel «IlosryyeHue TenaoThbl 1 Hudposanus
NPH TPEHUH M YAAPe» C UCIIOJIL30BaHUEM nabopatopust
obopymoBaHus 1eHTpa «Todka poctay. "®usmka”

Releon

21 JlabopaTopHas pabora Ne2 «Onpenesienue 1 Hudposanus
KOJIMYEeCTBA TEIVIOTHI IIPH HATPEBAHHHU U aboparopust
OXJIAKIEHUI) C HCIO0Ib30BaHUEM 000PYOBAHUS " ®uzuka”
neHtpa «Touka poctay. Releon

22 JlabopaTopHas padora Ne3 «Onpenesnenne yaeJabHOR 1 Hupposanus
TeIJIOEMKOCTH BelleCTBAa» C HCIOJIb30BaHUEM naboparopust
obopynoBanus 1eHTpa «Touka poctay. " ®usmka”

Releon

28 [InaBnenue kpuctasnueckux tei. Jlaboparopuas 1 Huppopanus
paGora Ned « Onpenenenne yaeJabHON TEMI0ThI nmaboparopus
IUIABJIEHHS JIBAA)» C UCIIOJIb30BAaHUEM 000PYIOBaHUS " ®usmka”
neHtpa «Touka poctay. Releon

24 Kunenue. Jlaboparopnasi padora Ne5 « U3yyenue 1 Hupposanus
npouecca KAMEHNs BOAbD) C HCIIOIb30BaHUEM naboparopus
obopynoBanus 1eHTpa « Toduka pocray. "®usmka”

Releon
DJleKTpUYeCKHe sIBJICHUS 16

25 Hcropus snekTpudecTBa. DIEKTPUYECTBO HA pacuyecKax 1

26 IIpakTuyeckasi padora Ne 4 «3nexkrpuzarus 1
Pa3NUYHBIX TeJl M U3YYEHUE UX B3aUMOACHUCTBUS.

27 IIpakTnyeckas padora Ne 5 «3rorosieHue 1
AIEKTPOCKOTIa»

28 IIpupoaHbIE U UICKYCCTBEHHBIE HICTOYHUKH TOKA. 1

29 YcrpoiicTBo 6arapeiiku. («®du3nka B Bompocax u 1

OTBETaX»)




30 | M3ob6peraem Garapeiiky. Jlumon. Kapromika. [IpoBona. 1
Jlamnouka

31 «QuektpudectBo B urpymkax» (Ilpunocsar 1
anekTpourpyuku. aTepuer- pecypc)

32 N300peTenne namibl HAKaTUBaHUS. DIEKTPUIECKUE 1
HarpeBaTeJIbHbIC TPUOOPHI (TOKIIabI, TPE3CHTAIIUN ).

33 | JlabopaTtopHas padora Ne6 «M3mepeHune padoTsl U 1 Hudposanus
MOIIHOCTH TOKa» C UCIIOJIb30BaHUEM 000PYI0BaAHUS naboparopus
nenrpa «Touka pocTay. "Ouznka”

Releon

34 JlabopaTopnasi pabora Ne7 «M3yuenune 3akoHa 1 Hudposanus
Jxxoyast — JIeH1a» ¢ UCITOIB30BaHUEM 000PYI0BAHMS nabopaTopust
nenrpa «Touka pocTay. "Ouznka”

Releon

35 AHaJIMTHYECKOe HCcCilel0BaHue 110 TEME 1
«[IpumeHeHwue MeKTpUYeCcTBa B OBITY U Ha
IIPOU3BOJICTBEN

36 3ansTHe - Urpa « DIEKTpUUECcTBO. A Kak 6e3 Hero?» 1
(oOpazoBarenbHOE HHTETPUPOBAHHOE COOBITHE).

37 HccaenoBarenbcekas padora no teme « CKOJIbKO 1
CTOUT JIEKTPUYECTBO?»

38 HccaenoBarenbckas padora no reme «MccinenoBanue 1
MOIIHOCTH UMEIOLIUXCSl AIEKTPOIpUOOpPOB U
npuMepHoe Bpems ux padbotsl B MBOY COIII 8»

39 HccnenoBarenbckas padora o teme «BoeraucieHue 1
CTOMMOCTH U3PACXO0JJOBAHHOM 2JIEKTPOIHEPTUH 32
HEZIEJI0 ¢ IPUMEHEHUEM JIEKTPOCUETUHKA B CBOEH
KBapTUpE»

40 Ikcekypeus Ha Konakosckyio ['POC 1

JIeKTPOMATrHUTHBbIE SIBJICHHUS 14

41 3aHMMaTeIbHbIC OMBITH ¢ MarHuTamu. («dusuka B 1
BOIIPOCAX U OTBETAX»)

42 Hcropus uzobperenus komnaca. Komnac. [Ipuanun 1
paboTHI.

43 OpueHtupoBaHue ¢ noMouIbo kommnaca. [lnan 1
MECTHOCTHU

44 Marnutsoe none 3emnn.( Kak opueHTUpyOTCS NTHITBI 1
u HacekoMmble. (CnaiiioBast pe3eHTalusl, UHTEPHET
pecypcesl )

45 MaruutHas pyaa. Kaptuna MmarHuTHOro nosis 3emin 1

46 IpakTuyeckas padora Ne 6 «HamarnnunBanue 1
METANTNYECKUX MTPEeIMETOB.(KapTOH, METAITTNYECKHE
OTTHIIKH).

47 Buneodunbem « Kak n3roraBinmBaroT MarHuThD) 1

48 HccaenoBarennbckas padora mo reme « MarHuTHoe 1
nosie 3emiu. Ero BiMsiHUE Ha )KU3HEACSATENBHOCTD
YeJIOBEKa»

49 HccaenoBarenbckas padora 1mo TemMe « 1
DNEKTPOMArHuThHI M UX MPAKTUYECKOE TPUMEHEHHE B
OBITY U TEXHUKE»

50 DNeKTpOMarHuTHbIE IPUOOPBI. 1
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o1 JlabopaTopnasi padora Ne8 «/leMmoncTpanus padoTsl 1 Hudposanus
3JIEKTPOMATHUTA» C UCIOJIb30BaHUEM 000PYI0BAHUS naboparopwust
nenrpa «Touka pocTay. "®uznka”

Releon

52 3aouHasi IKCKypcHs Ha Kadenpy MarHeTusma 1
TBepckoro rocy1apcCTBEHHOIO0 YHUBEPCUTETA.

53 HccaenoBarenbckas padora o teme « [Ipumenenue 1
MarHMTOB B MEAUIIMHE)

54 3aouHas 3kcKkypeus Ha Kadenpy xupypruu Tsepckoit 1
MEIUIIMHCKONW aKaJeMHH.

CBeToBblI€ sIBJIeHUS 10

55 CBeToBbI€ ABJICHUS B IPUPO/IE. 1

56 3epkana 1 MoJy4yeHne MHOTOKPATHOTO OTPaKEHUSI B 1
IJIOCKOM 3epKajie. 3puTeIbHbIe WILTIO3UH.

IIpakTuyeckasi padora Ne 7 «HabGmronenue
OTPaKEHHUSI CBETAY.

57 Kaxk ciomars nyu? IlpakTuueckas padora Ne 8 1
Habnronenue npenomiieHust CBETay.

58 Panyra B npupone. Kak nonyuuts pagyry goma. 1
IIpakTnueckas padora Ne9 «Ilosryuenune pagyrm»

59 HcTounuku cBeTa M HCKYCCTBEHHOE OCBEIIICHHUE. 1
Ocgemenue B mikoiie. Ilpakruyeckas padora Nel(Q
«/3yueHne creKkTpa U3MydeHHs pa3TuYHbIX TOCTYITHBIX
HCTOYHUKOB CBETa»

60 Connue — uctoynuk ceera. CoJHEUYHbIE U JTYHHbIE 1
3aTMEHUS.

61 JIunzel. [Toctpoenue n3obpaxeHuii B THH3aX. 1

62 Ouku. Ontryeckue nNpudopsl U UX MPUMEHEHHUE. 1

63 | Ponp ontnyeckux nmpruOOpPOB B COBPEMEHHOM MHE. 1

64 3akirounTenpHoe 3aHATHe. «B Mupe siBneHui» 1
(o6pazoBareabHOE HHTETPUPOBAHHOE COOBITHE).

65 IIpe3enTanus pe3yibTaTOB Kypca 1

66 IIpe3enTanus pe3ynbTaToB Kypca 1

67 Hrorosoe 3ansTne 1

68 ITonsenenue uroros padbotsl 3a rof. [loompenue 1
y4aluxcsi, IpOsSBUBIINX AKTUBHOCTb U yCepaHe Ha
3aHSTHSIX

Hroro 68

MeTtoanueckas JJureparypa.
1. SI.U. Tlepenpman «3anumarenbHas ¢usnka» Mocksa, ACT, 2014r

2. S1.W. Tlepenbman «3anuMarenbHas Mexanuka» Mocksa, ACT, 2013r
3. CD-ROM Duuuknoneaus duszuka 7-11 kiacc.
4. SL.N. Ilepenbman «Pusnka Ha kaxaoM mary» Mocksa, ACT 2013r

5. B.H.JIanre «®u3nyeckue napagokcel, copu3mMbl U 3aHUMATENbHbIE 3a1a4n» MOCKBa,

JIubpoxom 2012r.
6. A. 1. Cémke «3aHnMarenbHble MaTepuasl K ypokam. 7 kiaace» Mocksa . OHAC 2002r

7. 10. B. lllepbakoBa «3annMaTelbHas (PU3MKa HA YPOKAX M BHEKJIACCHBIX MEPONPUITHSX. 7-9
knaccel» Mocksa «I'mo6yc» 2008r.
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8. O. B. Kopenenckas «®usuka 7 knacc. Jloknansl, pedepatsi, coodmenus» Cankr-IlerepOypr.
2006r.

9. M. Tynpuunckuii «KadectBeHHbIe 3a/1auu 1o ¢puszuke» Mocksa «lIpocBemenue» 1972r.

10. B. C. bnaronapos, XK. U. PaByikas «®uzuka 7-11 knaccel. Opranu3saiysi BHEKJIACCHOM
pabote». Bonrorpan, «Yuurens» 2012r

IIepedyens onmnmnuan:

- http://oanmnuana-cdo.Hrry.pd/

- http://abiturient.tpu.ru/navigation/how/olimpiadyi-dlya-shkolnikov/otkryitaya-
regionalnaya-mezhvuzovskaya-olimpiada-vuzov-tomskoj-oblasti-(ormo).html

- http://www.farosta.ru/

- http://sibypt.ru

HayuHo-npakTryeckue KOHPEPEeHINU:

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

- www.kemsu.ru

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

PexoMenayemas Jureparypa:

- Onumnuananele 3aaa4yu no ¢usuke / C.b. Benur u ap. — M.: Benrtana —I'pad, 2007.

- Jlykammk B.W. COOpHUK MIKOJBHBIX OJUMITHAIHBIX 337a4 10 (GU3UKE: KH. Ul yJaruxcs 7 —
11 k7. obmeoOpazoBatenbubix yupexxaenuii / B.W. Jlykamuk, E.B. Banosa. — M.:
[Ipoceemenue, 2007.

- l'ernenmreiin, JI.O., Kupuk JL.A., .M. I'ensdrar. 3agauu no gusuke ¢ mpuMepamMu perieHu.
7 — 9 xnaccsl. [lon pen. B.A. Opnoa. — M.: Unekca, 2005.

- 'ensdrar, U.M., I'eanenmreiin JI1.3., Kupuk JILA. 1001 3amaya o pusuke ¢ oTBeTamu,
yKa3zaHusaMH, pemieHussmu. — M.: Unekca, 2008.-

Bcepoccutickue omummnuanst mo ¢pusuke / [Tox pen. C.M. Kozena, B.I1. Ciobonsaunna. — M.:
Bepoym-M, 2005.
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