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HOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamMMa BHEYpOUHOU JeaTenbHOCTH «Mup (QHU3UKK» peanu3yeT OCHOBHYIO
o0pa3oBaTeNbHYI0 TPOTrpaMMy cpenHero ooOpasoBanus .B mporpamme mpeaycMOTpEHBI
BO3MO>KHOCTH JIJIsl Pa3BUTHUSI OCHOBHBIX BUIOB JEATEIBHOCTH O0yYarOIIUXCS B COOTBETCTBHH C
UX BO3PACTHBIMH OCOOCHHOCTSIMU.

B xome wu3ydyeHuss JaHHOrO Kypca, oOOydaroliuecsi HE TOJIbKO YAOBJIETBOPAT CBOU
oOpa3oBaTenbHbIe MOTPEOHOCTH, HO M TOJYYaT HABBIKH HCCIEIOBATEIbCKON EATEIbHOCTH,
MO3HAKOMSITCSI C METOJIaMH HCCIIEI0BaHUs B (pu3uKe W OMOJOTHH, TOJTY4aT KpaTKUE AaHHBIC O
MEIUIMHCKON ¥ Ouojormyeckod ammaparype. HaBbiku, monydeHHbIE mpu padboTe ¢
M3MEpPUTENbHBIMU NTPUOOPAMHU, BBIITOJHEHUE MPAKTUYECKUX paOdOT M MOCTAHOBKA IKCIIEPUMEHTA
MPUTOAATCS B JaJbHEWIIEN HaydyHO-TEXHUYECKOW JesTenbHOCTH. OObSCHEHHE OTIENbHBIX
MIPOLIECCOB, MPOUCXOAAIIUX B )KUBBIX OPraHU3Max Ha OCHOBE (PU3UYECKUX 3aKOHOB ITOMOKET UM
YCTaHOBUTH IPUYMHHO-CIIEICTBEHHBIE CBSA3M, CYIIECTBYIOIIHE B )KMBOM M HEXHUBOM IPHUPOJE,
chopMuUpyeT UHTEPEC HE TOJBKO K (PU3MKE, HO U K HAYKE B LIETIOM.

[Iporpamma Kypca HOCHUT IPaKTHKO-OPUEHTHUPOBAHHBIA XapakTep € JIEMEHTAMM Hay4HO-
HCCIIEA0BATENBCKON ACATEIIBHOCTH U IIOCTPOEH C ONOPOW HA 3HAHUSA U YMEHHMs, IOJy4YEHHBIE

yJaluMuUcs Ipy u3ydeHny pusuku, xumun, ononoru .Kype « HOHBIN SHIITEe HHUID)
SABJISETCA UHTETPUPOBAHHBLIM U IIPEAIOJIAraeT 3HAKOMCTBO C ONPEAEIEHHBIM aClIEKTOM 0a30BOM
Haykd - (M3MKA ¥ HaIpaBJIEHUSIMHU MCCIEJOBAHUM, KOTOpHIE BO3HUKINM Ha CTHIKE (DU3UKH
XUMUH, Ouojoruu, u dKojoruu. OH CHOCOOCTBYIOT pPacCHIMPEHUI0 KPyrozopa oOydaromuxcs,
HOJIEP/KAHUIO UHTEPECA K M3YYEHUIO (PM3HMKU U HANPABJIEH Ha PElIEHHE JTMYHOCTHO 3HAUMMBIX
IUIsl yYEHUKA MPUKIAAHBIX 3a/1a4. BKIIOUEHHE B IPOrpaMMy BOIPOCOB, CBA3AHHBIX C (H3UKON
YeJIOBEKA, TO3BOJIMT YYAIlUMCS MTPOJBHHYTLCS 10 MYTH TO3HAHUS CAMUX ceOsl, JIydIe TMOHATh
HPHUPOJLY YETOBEKA M €r0 BO3MOKHOCTEH.

IHosscHuTEILHAA 3aANINCKA

PaGouas mporpamma no BHeypouHOU aeareiabHOCTH «Mup usuku » mnpeaHasHaueHa s
oOyuatonuxcs 10-11 kmaccoB u  pa3paboTaHa Ha OCHOBE CIEIYIOIIUX HOPMATHBHBIX
AOKYMEHTOB:

o ®denepanbHoro 3akoHa "O6 obpazoBanuu B Poccuiickoii denepanun" ot 29.12.2012 N 273-
®3;

e Tmpuka3za MuHucTepcTBa 0Opa3oBanus U Hayku Poccuiickoit deneparuu ot 17 nexadps 2010
r. Ne 1897 «O06 yrBepxkaeHuun (HeAaepanbHOr0 TOCYAapCTBEHHOr0 00pa30oBaTENbHOTO
CTaHJapTa OCHOBHOTO 00I1ero obpazoBanus» (B pemakuuu npukaza Munobpuayku Poccun
oT 31 nekabps 2015 r. Ne 1577);

e mpuka3za MunuctepcTBa obpa3zoBanus u Hayku Poccuiickoit @enepauuu ot 17 mas 2012 r. No
413 «O6 yrBepxkaeHuu (eneparbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTeIbHOrO CTaHIapTa
cpenHero  obmiero oOpa3oBaHMs» C  W3MEHEHUSIMHU, YTBEPXKACHHBIMU  IMPUKA3aMH
MunucrepcTBa o0pazoBanusa U Hayku Poccuiickoit denepannn Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 1., Ne 613 ot 29.06.2017 r.

e KOHIUEMNIMH TyXOBHO-HPAaBCTBEHHOI'O Pa3BUTHUS U BOCIIMTAHUS JINYHOCTHU TPaKJaHUHA.

e CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMHOJIOIHYECKHE TpeOOBaHUA K YCIOBHAM U
opraHu3zaiuu o0y4eHus: B 0011eo0pa30BaTeNIbHBIX YUPEXKICHUSIX»: OCTaHOBIEeHUs [ 1aBHOTO
roCyJapCTBEHHOTO caHuTapHoro Bpauya Poccuiickoit @enepannu ot 29 nexadps 2010 Ne 189.

e Yyebnoro mnana MBOY kuprunnesckoir COL Ha 2022-2023 yueOHblii rox.



AKTyalIbHOCTh JTAHHOW MpOTrpamMMbl 0OYCIOBJIEHA €€ METOI0JIOTHYECKOW 3HAYMMOCTBIO -
pa3BuUTHE Yy IIKOJIBHUKOB MOTHBalMM K m3ydeHuto ¢usuku. Kypc  umeer
€CTECTBCHHOHAYYHYI0 HAMpPaBIECHHOCTh OOIIEKYJIBTYPHOTO ypoBHs. Du3HMKa Kak Hayka o
HamOoJee O0IMX 3aKOHAX MPHUPObBI, BBICTYNAs B Ka4eCTBE y4eOHOro MpeaMeTa B MIKOJIC,
BHOCHUT CYIIICCTBCHHBIN BKJIa]] B CUCTEMY 3HaHHH 00 okpyxarmeM mupe. OHa pacKpbIBacT
pOJIb HAyKd B DSKOHOMHYECKOM U KYJIBTYPHOM Pa3BUTUU OOIIECTBa, CIIOCOOCTBYET
(hOpPMHPOBAHHUIO COBPEMEHHOTO HAYYHOT'O MUPOBO33PCHHUS

@®I'OC HOBOro mMOKOJIEHHA TpeOyeT HCIOJIb30BaHUS B 00pa30oBaTENLHOM MpoIecce
METOJI0OB M IIPUEMOB IPOEKTHO-UCCIEAOBATEIBCKON JEeATEIbHOCTH. BKiroyeHue merona
IIPOCKTOB B OpraHu3anunro BHeypOLIHOf/i ACATCIIBHOCTU Aac€T MHOTO IMPECHUMYIICCTB U
ITOJIOKUTCIIBHBIX PE3YJIbTATOB. HpOGKTHaSI ACATCIbHOCTD I[aéT BO3MOXHOCTb MHTCIPHUPOBATH
TCOPCTUYCCKHUEC 3HAHUA W MPAKTHYCCKHUC HABLIKU, HpI/I06p€TaTI> HAaBbIKH B3aI/IMO)1€I\/'ICTBI/I$I B
rpynmne. s ydyeHukKa MpoeKT- 3TO BO3MOXKHOCTb TBOPYECKH PACKPBITHCS, MPOSBUTH CEO0s
WHIUBUAYAJIbHO WK B KoJlieKTuBe. [IpoekT naér oOyvaromumMes OnbIT NoucKa nHGopManuu,
MPAKTUYECKOTO TMPUMEHEHUS OOYYeHHs, CaMOpa3BUTHs, CaMOpeaM3allid M caMOaHalIn3a
CBOEH NesATeNIbHOCTH. 3HaHUS, YMEHUS! ¥ YHUBEpcalbHble ydeOHbIe NEHCTBUS, HEOOXOIUMBIE
JUIS OpraHU3alMK IPOEKTHO-NUCCIIEI0BATEIbCKON JESITEIbHOCTH B LIKOJIE, B Oy/AyIlIEM CTaHYT
OCHOBOH JUIsl OpraHU3allui Hay4YHO-HCCIIEA0BATEIbCKOMN IEATEIbHOCTH B BBICIIUX U CPETHUX
HpOCbeCCI/IOHaJ'II)HI)IX y‘Ie6HI)IX 3aBCACHUAX, ITO3BOJIAKOT CTATh KOHKypeHTHO-CHOCO6HLIMH Ha
pBIHKE TpyJa U B 10001 cdepe mpodeccnoHaTbHON eATeTLHOCTH.

Heob6xomuMbIM ycroBreM peanu3aluy JAaHHOM MporpamMMBbl SIBJISIETCS CTPEMIICHUE Pa3BUTh
y oOydarmuxcs yMEHHE caMoCTosiTelnbHO paboTtath, WKT-kommereHmmmn, a Takke
COBCPHICHCTBOBATH HABBIKKM OTCTAWMBAaHUA cOOCTBEHHOM IIO3UIMN 110 OHpe}IeHéHHOMy
BOIIPOCY.

esan kypca:
e 3HAKOMCTBO yYalllUXCSl C BaKHEHIIMMH METOJAaMU NMPUMEHEHUs (U3NYECKUX 3HAHUN Ha
MIPaKTHKE;

e (opMuUpOBaHHE IIEIIOCTHON €CTECTBEHHOHAYYHOI KAPTHHBI MUPA YYAIIUXCS.
3anayu Kkypca:

® DPa3BUTHE TO3HABATEIIFHOTO MHTEPECa, MHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
y4aluxcs B TPOIECCE CaMOCTOSITEIBHOTO MPHOOPETEHUS] 3HAHHMW C HCIOJIb30BaHUEM
pa3IMYHBIX UCTOYHUKOB HH(OPMAITUH;

® TOBbIIICHUE MHDOPMAIIMOHHON, KOMMYHHUKATHBHOMN, YKOJOTUYECKON KYIBTYPHI, OIBITA
CaMOCTOSITEIILHOU JEATEIbHOCTH;

® COBCPIICHCTBOBAHWE YMEHUI W HABBIKOB B XOJIe BBINIOJHEHUS IPOTpaMMbl Kypca
(BBITIOJTHEHUE JTA0OPATOPHBIX pabOT, U3yUCHHS, 0TOOPA U CUCTEMAaTH3aIuU HHPOPMAITUH,
MOJITOTOBKA pedepara, Mpe3eHTAINN ),

® OBJIAJICHUC YYAIIUMHUCS 3HAHMSIMH O COBPEMCHHOW HAyYHOW KapTHHE MHUPA, O IIHUPOKUX
BO3MOJKHOCTSIX IPUMEHEHHS (PU3NICCKUX 3aKOHOB;

® BOCIHTaHUS HABBIKOB COTPYIHUYECTBA B IMPOLIECCE COBMECTHOM PabOTHI,

® 0CO3HAHHBIN BBIOOP MPOGUIHLHOTO OOYyUEHUS.

OO0mas xapakTepucTHKA IPOrpaMMbl BHEYPOUHOIi AesiTe1bHOCTH «Mup pusnkm»

[Iporpamma «®Pu3uka BOKPYT HAac» OTHOCHTCSA K OOIIEHHTEIUIEKTYaJbHOMY HAalpaBJICHUIO
BHEYPOYHOH JEATEIbHOCTH.

[Iporpamma COAEp)KUT, C OJHOM CTOPOHBI, MaTepuaia Ho Oojiee YriayOIEHHOMY HM3y4EHUIO
M3JIaraeMoro B IIKOJIBHOM Mporpamme n30paHHOTo pasjielna, ¢ Jpyroi — nmpeamnosaraeT u3ydyeHue
TaKUX BOMPOCOB (PU3HMKH, KOTOPBIE HE BXOJAAT B IIKOJIBHBIA KypC, HO NMOBBIIIAIOT HAJEKHOCTh
3HaHUH, yNpOLIAlOT MOHMMAaHUE U YCBOCHHE yuyeOHOIl MH(opManmu Ha CIeayroueil cTyrneHu
oOyuenus. IlporpaMma mNO3BOJSIET OCYLIECTBIATH 3BPUCTUYECKHE MPOOBI U CPOPMHUPOBATH
MPAKTUYECKYIO IEATENIbHOCTD IIKOJBHUKOB B M3y4aeMoil 00J1acTH 3HaHU.



Pa3BépThIBaHNe CONepKaHWs 3HAHUW B MPOrpaMMe CTPYKTYPHUPOBAHO TaKUM 00pa3om, 4TO
M3yYEHHE BCEX MOCIEAYIOIUX TeM O0eCleurBaeTCsl MPEABIIYIIMMH, a MEXAYy YacTHBIMH U
OOIIMMU 3HAHUSMU TPOCIICKUBAIOTCS CBSA3H.

[Iporpamma coctour wu3 4 JOCTaTOYHO CAMOCTOSITENIBHBIX TEMAaTHUYECKUX MOJAYJEH.
MopynbHas CTpyKTypa Kypca, AuddepeHunpoBaHHOCTh 3aJaHUi TO3BOJISIIOT BapbUPOBATH
COJIep’)KaHHE Kypca B COOTBETCTBHUM C OCOOEHHOCTSMU YUYEHHYECKOTO KOHTHHIEHTa (COCTaB
y4eOHOH TpyIIIbI, YpOBEHb 3HAHUH, 00yJaroImuXcs), HATMYUs 000PYAOBaHUSI.

JlocTukeHne CoLUanbHO-TICUXOJIOTUUECKUX LieJIel 00ecreunBaeTCsl Opranus3alueil padoTsl
B ManblXx rpynnax. KoJuleKTHBHas JeSTEIbHOCTh I03BOJISET pPa3BUBaTh y OOy4aromuxcs
KOMMYHHMKAaTHBHBIE KauecTBA. BbINojHEHHE Ipynnoil MpakTUYECKUX 3aJaHuil oOecrednBaeT
peain3alMio OCHOBHBIX IOJOXKEHUI Merona Maiblx rpynmn. CocTaB MaiblX TPYIIT MOXKET
MEHSETCS NpPU TEepexo]e K H3YyYEHHUIO CIEAYIOIEero Moayis. JTo obecriednBaeT OoJiee
YCIEUHYI0 colann3anuio odyyatouuxcs. [IpoexTHas nesTenbHOCTh IPEeyCMaTPUBAET TOUCK
HeoOXoIuMOM HejocTamomeid HHGOpPMAlMKM B SHIUKIONEIUSAX, CIHPABOYHUKAX, HAYyYHO-
MONYJIIPHOM JIuTeparype, B IHTepHeTe u ap.

OOyuaromiass J1eATeNbHOCTh II€arora 3akJII0YaeTcsi B CO3JaHUM OPraHU3alMOHHO-
MEJarornyecKux yCIOBUM JUIsl yueOHO-TIO3HABATEIbHOM JI€ATENbHOCTH YYEHHUKOB, B OKa3aHUU
UM  TEJarorudyeckodl  MOAJEpKKM W METOJAMYECKON  MOMOIIM,  OOEeCHeunBaOINX
rapaHTUPOBAHHOE PEIICHNE AUIAKTUYECKUX, PA3BUBAIOIIMX M BOCIIUTATENIbHBIX 3a/1ay.

®duznka - SKCIEpUMEHTaIbHAs HayKa, U3ydarollas MPUPOJHBIEC SBJICHUS OMBITHBIM ITYTEM.
[TocTtpoennem TeopeTnueckux mojeneld ¢Gu3MKa JaeT OOBSICHEHHE HAONMIOJAaeMBIX SIBICHUH,
dbopmynupyeT ¢GuU3NYECKHE 3aKOHBI, NpeACKa3blBa€T HOBBIE SIBIICHUS, CO3/1a€T OCHOBY IS
MPUMEHEHHS] OTKPBITHIX 3aKOHOB MPHUPOJbI B 4YeloBeueckoi mpaktuke. I[lostomy mnpu
OpraHu3alliM 3aHATUH 10 BHEYPOUHOM JEATEIBHOCTH OO0JIBLIOE BHUMAaHHUE YJIENsAeTCs
HKCIIEPUMEHTAIBHBIM METOJaM HCCIIEIOBAHUsS, 4YTOObI pa3BUBaTh y OOYYAIOIIMXCS HAaBBIKU
y4eOHOMU, TPOEKTHO-UCCIIEOBATEIHCKON M TBOPUYECKON IEATETHHOCTH.

MeknpeaMeTHbI€ CBSI3M, PEAIM3YEMBIC IIPOrpaMMOIl  BHEYPOYHOM JIEATEIBLHOCTH «MHup
buznkm»:

Maremaruka: rpaduka, pelmeHue 3aaad, TPOIECHTHI.

buosnorus: >kuBbie OpraHU3MBbI, OMOJIOTMYECKas OTNITHKA, KIETKa, Onocdepa.

XUMHUS: COCTaB U CTPOSHHUE BEIECTBA.

['eorpadus: MeTopI U3yYEHUS KIIMMAaTa U HEJIP 3eMJTH, aTMOCQEPHI.

DKOJIOTHS: 3arpsA3HEHHE aTMOC(EpPbl, AKOJIOTHYECKHUE IPOIECCh, MAapHUKOBBIA 3D (dEKT,

ounocdepa.

1. Onucanue MecTta y4eOHOro npeaMeTa B y4eOHOM ILIaHe
B yue6nom muane MBOY Kuprunnesckoit COLLl Ha BHEypOuHYIO JESTEIBHOCTH IO
¢uzuke B 10-11 x xnaccax Boigenex 1 yac B Henenmo. CoracHo KaleHaapHoro rpaduka Ha
2022/2023 npexycmotpeHo 34 y4ueOHbIx Hepenu. Cpok peanusanuu nporpammsl — 1 rof.
Hamparienue BHEypOUHOIl 1eATEIbHOCTU-ECTECTBEHHO-HAYYHOE.

2. Coaep:xaHue y4eOHOIo Kypca
COILep)KaHI/IC KypCa Ka4€CTBCHHO OTJIIMYACTCA OT 0a30BOTO KypcCa (bHSHKPI. Ha YpOoKax
3aKOHBbI (1)I/I3I/IKI/I paccMaTpuBarOTCA B OCHOBHOM Ha HEKHBBIX 00BEKTax. O,Z[HaKO OYCHb
BaXXHO, YTOOBI Yy ydamuxcda TIOCTCIICHHO CKJIIAAbIBAJINCH Y66)K,[[6HI/I$I B TOM, YTO,
MNPpUYNHHO-CJICACTBCHHAA CBA3b SIBJICHUM MMEET BCCO6H1Hﬁ XapaKTep U 4TO, BCC SABJICHUA,
ONPpOUCXOAAIINEC B OKPYKAKOIICM HAC MUPEC, B3AUMOCBA3AHEI. B KypC€ pacCMaTpHuBarOTCA
BOIIPOCHI, HAIIPABJICHHBIC Ha Pa3BUTUC HHTCPECA K (pI/I3I/IKe, K BKCHepHMCHTaHBHOﬁ
NeaTeNbHOCTH, (POPMUpPOBAHUE YMEHUI paboTaTh CO CIPaBOYHON JauTEpaTypoil. Bo Bpems
HU3YyUCHUA KYypcCa «Du3uka BOKpYI" Hac» pe651Ta MOJIY4ar0oT BO3MOXHOCTb ITPOBOAUTH



MCCIIEIOBATENILCKUM TPOEKT IO JII00OMYy W3 BBIOpaHHBIX HampaBieHuil. Ha uToroBbix
3aHATUAX 00yJarOIIMeCs BHICTYIAIOT U 3alIUIIAIOT CBOM MPOEKT.

DJIeKTPOMarHuTHbIe siBJIeHUs — 8 yacoB

DNeKTpocTaTHYeCKHe  3apsAibl.  BBITOBBIE  AJIEKTPOIPHOOPHI. Jomarssis
JJIEKTPONPOBOIKA. Texnuka 0€e30MacHOCTU NpU pabote c «OBITOBBIM
AIIEKTPUYECTBOM». 3HAKOMCTBO C PabOTOW WHAWKATOPHOW OTBEPTKOH, DIEKTPHUECKUM
TECTEPOM; HCCIEAOBAHNE KBAPTUPHOW IPOBOAKM HA IOKapOOIACHOCTh, COCTaBICHHE
NPUHIUINAIBHOM UM MOHTaXHOW CXEMBI JJIEKTPONPOBOJKH, OCHOBBI 3JIEMEHTAPHOIO
peMOHTa OBITOBBIX AJIEKTPOIPUOOPOB. OIEKTPUUECKHE CBOWCTBA TeJla YEJIOBEKa.
buosnekrpuyectBo. @oTOPEUENTOPHL., DIEKTPOPELENTOPHI, BUOIEKTPUYIECTBO CHA.

MaruutHoe mojJe M JKHUBbIE OpraHusmbl. lcnosib30BaHWE€ MarHMTOB B OBITY.
Hcnonp30BaHne MarauTa Kak METaJUIOUCKATEIIS.

Panno. TeneBunenue. BinsiHMe JIEKTPOMArHUTHOTO U3JIYyYEHMS HA )KMBOW OpraHU3M.
HccnenoBanne WHTEHCHUBHOCTH  AJIEKTPOMArHUTHOTO  U3JIYYEHUSI  AJIEKTPOOBITOBBIX
MpHUOOPOB C MOMOIIBIO PEHTI€HOBCKOM TIEHKH.

Mexannuyeckue KoJie0aHUs M BOJIHBI - 2 yaca

Mexaandeckue kojeOanusi u uenoBek. [Ipoucxoxaenwe OmoputmoB. Cepane u
3BYKH, COTNPOBOXAAIONIME pabOTy cepAma MW JIETKUX, WX 3amuch. CTETOCKOTH
dbonengockon. BrICTykHBaHWEe — Kak OJMH W3 CHOCOOOB OMPEISICHHUS pPa3MepoB
BHYTPEHHUX OPTaHOB M X COCTOSIHHSI.

3ByK Kak CPeICTBO BOCHpHUATHSA W mepenayn mHpopmarmmu. Opran cioyxa. O0iacTh
CIBIIIMMOCTH 3BYyKa. ['0J10COBO# anmapar 4denoBeka. XapakKTEPUCTUKU TOJIOCA YEJIOBEKA.
VnbrpazByk u uH(PpazByk. Dusnyeckue OCHOBBI YIbTPa3BYKOBOTO HCCIEIOBaHUS
4YeJI0BeKa. 3BYKU MPUPOJIBI.

TensioBble siBJIeHUs1 - 9 yacoB

Bunapr termmonepenaun B OwbiTy. uddysus. Kunenne. Bompockl 6e3omacHocTH B
TEIOBbIX  mpoueccax. CrocoObl  M3MepeHusi  TemrepaTypbl.  TepMOperyasTopsl.
3HaueHue 1BeTa A OoQopMiIeHHS OBITOBBIX MPUOOPOB, MOCYIbI; MpOBepKa pPabOTHI
BEHTUJISIIUM; apoMaTHu3anus MOMEIIEHUS, W3TOTOBJICHUE BOJIOCSTHOTO
rurpomeTpa. HacbleHHbIH, HEHACBIIICHHBII nap. BiaxxHOCTB. 3HayeHue
TEMIIEPATYPHOTO PEXKUMA U BIAKHOCTH JIJIS )KU3HECSTEIbHOCTH YeIOBeKa.

Ontudyeckue siBjeHus - 14 yacos

®otomerpus. CBETOBOM MOTOK. 3aKOHBI OCBEIICHHOCTH. 3aKOHBI M€OMETPUUYECKOM
ontuku. 3epkayio. [TocTtpoeHne M300pakeHHs B IUIOCKOM 3€pKajie U B CHCTEME 3€pKall.
Tonkas nuH3a: HaxokJaeHHe oObekTa mo xoay Jnyuded. dopmyna TOHKOW JIHH3BI
Crpoenue riasa yeaoBeka. Ou3ndeckre OCHOBHBI 3peHHs YesnoBeKa. JledheKkThl 3peHus
U CcnocoObl WX HcCHOpaBleHUus. PacdeT mapaMeTpoB JHH3BI U H300paKCHUS.
CnekTpanpHass M »HEpreTuyeckas UYyBCTBUTENBHOCTh rja3a. [losiHOe BHyTpeHHee
oTpaxenue. BonHoBas onTuka. Jlucnepcus cBera. MntepdepeHims u audpakius cBera.
CBeTOBBIE SIBICHUS B IPUPOJIE.

3ammura npoexToB — 1 yac

BHeypouHast JeqTeNbHOCTh THpeAnosaraeT OoOJIBIIYI0 CaMOCTOSITEIbHYIO paboTy
yyamuxcs. TeopeTHueckuii marepuan JOJDKEH ObITh HEpa3pbIBHO CBsA3aH ¢ IMpakTukoi. Ilpu
nosoope JAMIAKTHUYECKOro MaTepHualia HCIOJIb30BaTh 3aJlaHus BCEX BUJIOB U YpoBHEW. Bcee
IpakTU4Yeckue padoTbl  MPOBOJATCS Oe3 yka3aHMil K paloTe, yTOOBI BBHINOJHEHHE 33aJaHUN



ObUIO TBOPUYECKUM TIpolieccoM. B ciyuae 3aTpynHeHHE HEOOXOIMM WHIMBHUIYAIbHBIM TMOAXO/,
KOTOPBIN 3aKIF0YAeTCS B MCIOIH30BAaHUHM KPATKOTO WJIM MOJPOOHOTO onucaHusi paboTel. OOBEM
Marcepuajia U3ydaCMbiX TCM 3aHIATHHA ¥ KOJHMYECTBO OTBGI[éHHLIX Ha 3TO 4YaCOB OIIPCACIIACTCA
CaMUM YUUTEJIEM.
IIpuemsl 1 MeTOABI PaOOTHI, KOTOPBIE IJIAHUPYIOTCS IPU PEATTU3ALUHU IPOTPAMMBI:

-CaMOCTOSITeIILHBIC PA0OTHI C HCTOYHUKAMHK WH(DOpMAIINK;

-YCTHBIC COOOIICHHS YJaIIUXCs C MOCIICAYIOIICH TUCKYCCUEH;

-3BPUCTUYCCKHE OECe/Ibl;

-3JICMCHTBI UTPOBBIX TCXHOJIOFI/Ifl;

-BBIITOJIHCHUC DKCIICPUMCHTAJIBHBIX U MPAKTHICCKHUX pa60T 110 TCILJIOTC,

OIITHKE;

-paboTa C TUIAKTUUYECKUM MaTePHAIIOM;

-CaMOKOHTPOJIb YJallIUMHUCA CBOUX 3HAHUH 110 BOIIpOCaM Ijid TMOBTOPCHUA.

3. Ilmanupyemble pe3yabTAThl OCBOEHHS Y4eOHOI0 MpeaMeTa, Kypca

[Inanupyemble pe3yabTaThl OCBOEHMsSI MPOTpaMMbl HANpPABJIEHbl HA Pa3BUTHE YHHBEPCATbHBIX
yueOHBIX JeicTBUH, yueOHOU U obuienosb3oBarenbckoil UKT-komnereHTHOCTH 00yUaromuxcs,
OTIbITa MPOEKTHOMN AESITENbHOCTH, HABBIKOB PabOThI ¢ HH(pOpMAIHEl.

JINYHOCTHBIE:

CdopMHUpOBaHHOCTH MMO3HABATEIILHBIX HHTEPECOB K MPAKTUUYECKOW W MPOCKTHOM JESITEIBHOCTH
U OCHOB COIHMAJIBHO-KPUTHYECKOTO MBIIIJICHUS Ha OCHOBE Pa3BUTHS HHTEJUICKTYaTbHBIX W
TBOPYECKUX CIIOCOOHOCTEH yJaIuxcs,

YOeXIeHHOCTh B BO3MOXKHOCTHM TIO3HAaHWS TPUPOJBI, B HEOOXOJAMMOCTH Pa3yMHOTO
WCIIOJIb30BAaHUS JIOCTHXKCHUH HAYKM U TEXHOJIOTHHA ISl TaJbHEUIIEro pa3BUTHS YEJIOBEYECKOTO
oOIIeHNsI, YBa)KEHUE K TBOPIIAM HAYKU W TEXHUKH, OTHOIICHHE K (PU3MKE KaK K 3JIEMEHTY
00111eYeI0BEYECKOU KYJIbTYPHI;

CaMOCTOSATETLHOCTh B MMPUOOPETEHNH HOBBIX 3HAHUH W MPAKTUYECKUX YMEHUN MOHUMAaHHH HX
3HAYCHHMS IS JATBHEHIIIET0 N3YUYeHUS €CTECTBEHHBIX JUCITUTLINH;

MoTuBammsi  00pa3oBaTeIbHOM  JICATEIBHOCTH  IIKOJBHMKOB HAa OCHOBE  JIMYHOCTHO-
OPHEHTHPOBAHHOTO MOAX0/a;

YMEHHUH OMpPEAENsATh TPaHUIIbI COOCTBEHHOTO 3HAHUS M HE3HAHUS; PA3BUTUU CIIOCOOHOCTU K
caMoOOolleHKe (OIEHMBaTh COOCTBEHHYIO Y4YeOHYIO JIeATEIbHOCTb: CBOM JIOCTIKEHUS,
CaMOCTOSITEIbHOCTh, MHUIIUATHBY, OTBETCTBEHHOCTb, IPUUMHBI HEYa4);

dopmupoBaHuEe IIEHHOCTHBIX OTHOIIEHUH AOYr K JPYTy, Y4YHUTENI0, aBTOpaM OTKPBITUH U
n300peTeHuil, pe3yapTaTaM 00ydeHHs.

c(OpPMHUPOBAHHOCTH KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHHUM U COTPYJHHYECTBE CO
CBEPCTHUKAMM U YUUTEIIEM;

ycBoenun Tb mpu mpoBeAeHHHM NPaKTHUYECKUX paboT, chHopMHUpPOBAaHHOCTH OEpesKHOTO
OTHOIIECHHUS K IIKOJIBHOMY 000PYA0BAHHUIO.

MeranpeaMeTrHsble:

B cdepe pecyramusnbix yHUBEpCanbHBIX yUeOHBIX IEHCTBUIH:

OBnageBaTb HaBBIKAMH CaMOCTOSITEJILHOTO MNPUOOpPETEHUs] HOBBIX 3HAHHWM, OpraHu3aluu
y4eOHOIl JIesTeNTbHOCTH, TOCTAaHOBKA IieNiel, IUIAaHWPOBAHMs, CAaMOKOHTPOJS M  OILIEHKU




pe3yJIbTaTOB CBOEH JEATEIBHOCTH, YMEHUAMMU IMPEIBUACTh BO3MOXKHBIE PE3YyJbTaThl CBOUX
JICUCTBUI;

[Torumarp pa3nuyusi MEXIYy HWCXOMHBIMH (aKTaMH W TUNOTE3aMH [ UX OOBSICHEHU,
TEOPETUYCCKUMHU MOJISIIMA ¥ pealbHbIMU OOBEKTaMHU, OBJIAJICBATh YHHUBEPCATHHBIMU
y49eOHBIMH JICHCTBUSIMH Ha TpUMEpax THUIOTEe3 JUIsi OOBSCHEHUS W3BECTHBIX (PAKTOB U
JKCIIEPUMEHTAIILHON MPOBEPKU BBIABUTAEMBIX THIOTE3, Pa3pabOTKHM TEOPETHUYECKUX MOeen
MPOLECCOB WM SIBJICHUI;

B chepe nosnasamenvruix yauBepcanbHbIX y4eOHBIX IEHCTBUNA:
®opmupoBaTh yMEHHUS BOCIpPUHUMATh, IepepadaThiBaTh M MPEACTaBIATh HHQOpPMALUIO B

CIIOBECHOH, O0Opa3HOW, CHMBOJMYECKOM (Qopmax, aHaIU3UpoBaTb U IepepadaThIBaTh
IMOJIYYCHHYIO I/IH(l)OpMaHI/II-O B COOTBETCTBHU C IIOCTABJICHHBIMU 3aJadyaMM, BBIJACIATH OCHOBHOEC
COJACPIKAHUEC MPOUYNTAHHOI'0 TCKCTA, HAXOJUTH B HEM OTBCTbBI HA IIOCTABJICHHBLIC BOIIPOCHI U
M3JaraTh €ro;

BBIIBUT'aTb TMIIOTE3bI, OCYHICCTBIIATE UX IPOBCPKY, IMMOJIB30BATHCA OMOIMOTEYHBIMHU KartaJloraMu,
CIICIUAJIBHBIMU CITPABOYHUKaMHU, YHUBCPCAJIIBHBIMU SHIUKIIONECAUAMUA IJId IMONCKA I/IH(i)OpMaHI/II/I
00 oOBeKTax.

[IprobOperaTts OMBIT CaMOCTOSATENBHOTO TIOWCKA, aHaim3a © oTOopa wWHGOpMAIMH C
HCIIOJIb30BAHHUEM PA3JIMYHBIX HWCTOYHUKOB, M HOBBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHI pIn b
PEIICHHMA MMO3HABATCIIBHBIX 3a1a4,

OcBauBaTh TpUEMBI JACHCTBUII B HECTAHAAPTHBIX CUTYalHAX, OBJIAJECBATh IBPUCTUICCKUMHU
METOJIaMU PEIICHHS MPoOJIeM

B chepe xommynuxamusnvix yHuBepcaabHbIX y4€OHBIX JCHCTBUIL:

Pa3BuBaTh MOHOJOrMYECKYI0 M JAMAJOTUYECKYI0 pPEYb, YMETh BBIPaXKaTh CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIMBATh COOECeTHUKA, NMOHMMAaTh €ro TOYKY 3pEHHs, IMpU3HABaTh IMPaABO
JPYroro 4ejoBeKa Ha €ro TOUKY 3peHHs], IPU3HABATH MIPABO APYroro 4ejaoBeKa Ha MHOE MHEHUE;

dopmupoBaTh yMEHHsI pabOTaTh B TPYMIE C BHIMOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH,
MIPEJICTaBIATh U OTCTAUBAaTh CBOM B3IJISIbI U YOEXKICHHUS, BECTU IUCKYCCHIO.

IIpexmeTHbIE:

dopMHPOBATH MPEACTABICHHUSA O 3aKOHOMEPHOU CBSI3W W MMO3HAHMSI PUPOJIBI, 00 0OBEKTUBHOCTH
HAyYHOTO 3HAHHUS; O CHCTEMOOOpasylomeil poiau (UMK A Pa3BUTHSA JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHI; O HAyYHOM MHPOBO33PEHHHM KAK pe3yJbTaTe M3Y4ECHHsS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopmupoBaTh NMEPBOHAYATIBHBIE MPEACTABICHUS O (DU3MUECKOM CYIIHOCTH SIBICHHUM MPHPOJIbI
(MeXaHUYeCKHX, TEIUIOBBIX, AJEKTPOMArHUTHBIX M KBAHTOBBIX), BHJAaX MaTepuu (BEIIECTBO U
T0JIe), IBIKEHUU KaK crioco0e CyIecTBOBaHUS MaTepUH; yCBaUBAaTh OCHOBHBIC UJIEH MEXaHHKH,
ATOMHO-MOJIEKYJIIDHOI'O YYE€HHMS O CTPOEHUHM BEIIECTBA, JJEMEHTOB DJJIEKTPOJWHAMUKU U
KBaHTOBOH (DM3WKH; OBJIA/I€BATh MOHITUIHBIM alapaTOM W CHMBOJUYECKHUM SI3BIKOM (DHU3HKHU;
[IproOperaTs OMBIT MPUMEHEHHUS HAYYHBIX METOJIOB TMO3HAHUS, HAOMIOACHUS (U3HUYECKUX
SIBJIEHUM, TPOCTBIX JKCHEPUMEHTAIBHBIX UCCIEAOBAHUM, MPSAMBIX U KOCBEHHBIX U3MEPEHUU C
WCIOJIb30BAHMEM  aHAJIOTOBBIX W HU(POBBIX U3MEPHUTENBHBIX MPUOOPOB; TMOHUMATH
HEen30€KHOCTh OTPEITHOCTH JTFOOBIX U3MEPEHU;



Oco3HaBaTh HEOOXOJMMOCTh IPHUMEHEHHS JOCTIDKCHMH (HU3UKKM W  TEXHOJOTHH s
PaLMOHAILHOTO MPHPOIOTIONIBE30BAHNS;

OBnasieBaTh OCHOBaMH OC30MACHOTO HCIOJIB30BAHUSI ECTECTBEHHBIX M HMCKYCCTBEHHBIX
QJICKTPUYCCKHUX W MArHUTHBIX HOHefI, QJICKTPOMArduTHBIX M 3BYKOBBIX BOJIH, CCTCCTBCHHBIX U
HCKYCCTBCHHBIX HOHHU3UPYIOLIHUX I/I3J1y‘-IeHI/Iﬁ BO H30exaHuEe HUX BpCaAHOTIO BO3I[GI71CTBI/I$[ Ha
OKPYKafOLIYIO Cpely U OpPraHU3M YeJIOBEKa,;

PazBuBath YMCHHUEC ILIaHUPOBAThL B HOBCGILHGBHOﬁ JKHU3HHU CBOU HeﬁCTBHH C INPUMCHCHHEM
IMOJIYYCHHBIX 3HAHUH MCXaHWKH, SJICKTPOJWHAMUKHU, TCPMOJUHAMHUKU W TCIIOBBIX SIBJICHUHN C
LENBI0 COePEeKEHUS 3I0POBBS;

q)OpMI/IpOBaTI) MNpeaACTaBJICHHUA O HEPAIHMOHAIBHOM HCIIOJB30BaAHWU IPUPOAHBIX PCCYPCOB U
SHEPruU, O 3arpsA3HEHWH OKPYXKAKIIEH CpeAbl Kak CIEICTBUA HECOBEPIIEHCTBA MAallUH M
MEXaHU3MOB.

IIpumepHoe TeMaTHYEeCKOE IVIAHMPOBaHUe Kypca “Mup pusuxn ”
10 -11kaacce (1 yac B HeaeJ110)

Ne | Tema KonunvecrBo yacos | JlabopatopHbie
n/n padoThI
1 DNeKTPOMAarHUTHBIE SIBJICHUS 8 1
2 MexaHnudeckue KoaeOaHusi U BOJHBI 2
3 TerutoBbIe SBICHUS 9 3
4 OnTuyeckue siBICHUS 14 4
5 3amuTa NpoeKToB 1
Bcero 34 8
Ne Tema 3ansiTust
3aHATHUS
/i
JJIeKTPOMarHuTHbIe siBjieHus (8 yacoB)
1 DJEKTPUYECKUE 3aps/Ibl ¥ )KUBBIC OPTaHU3Mbl. BIMsHUE 3JIEKTPUYECKOTO OIS
HAa JKUBBIC OPraHU3MbL. BHOAIEKTpHUECTBO.
2 JlaGopaTopuasi padora «Onpe/encHre CONMPOTUBICHUS TKAHEH YeJI0BEKa)
3 [TpupoiHBIE U UCKYCCTBEHHBIC AIEKTPHUECKUE TOKH.
4 HcTopust sHepreTuku. DHEPrus EKTPUIECKOTO TOKA U €€ MCIIOJIb30BaHHE.
5 Kondepenius «eKTpHYECKHe CETH MPOOIEMbI U IEPCIICKTUBBIL.
ANbTepHATUBHBIE HUCTOUHUKU YHEPTUID)
6 MaruauTtHoe noje 3eMJIH U ero BIUSHHUE Ha YeJIOBeKa.
CBoiicTBa ANIEKTPOMATHUTHBIX BOJTH HU3KOW YacTOTHI. PaliOBOTHEI U YeIOBEK.
8 buonoruveckre cBONCTBA IEKTPOMATrHUTHBIX BOJH BBICOKOM YacTOTHI.
Mexannuyeckue Koje0aHusi M BOJIHBI (2 yaca)
9 Konebanus 1 BoJIHBI B )UBBIX opranu3max. Konebanus u yenosek. buopurm.
10 3BYK KaK CpeJICTBO BOCIIPHUATHSA U Nepeaaun HHPpopMaIuu. YIbTpa3ByK U
UHOPA3BYK.
TenJsioBble siBjieHUus1 (9 4acos)




11

DHeprus Tomma. Tero’HepreTuka. BiusHue reMneparypHbIX YCIOBUN HA
JKU3Hb YEJIOBEKA.

12 JlabopaTopHas pa6ora «/3MeHEHNE TeMIIEpaTyphl BELIECTBA IIPU MIEPEXOJIE C
TBEPJOTO B razoo0pas3Hoe cocrosinue. IlocTpoenune rpaduka 3aBUCUMOCTH
TEMIIEpPaTyphl TEJIa OT BPEMEHNY.

13 TennoBoe 3arpsizHeHre aTMoc(epbl. Perenne 3amau.

14 Bunp Tpancniopra. [Ipumenenue pa3nnyHbIX BUAOB TPAHCTIOPTA B HALIIEM
pernone. Bimsinue paboThl TEIUIOBBIX IBUTATENEH HA IKOJIOTHUECKHE
MIPOIIECCHI.

15 Kpyrmerii cton: «/3MeHeHne KiuMaTa - TapHUKOBBIH 3((eKT U rimodaipHoe
MOTETUICHUE KINMATay.

16 TemnnoBbIe MPOIECCHI B TEJIE YeTOBEKA.

17 JladopaTopHas pa6ora «OnpeneneHue ApIXaTeIbHOr0 00bEMA JETKUX
YEJIOBEKa»

JlaGopaTopnas padora «OnpeeneHne JaBIeHIsI KDOBH YEJIOBEKa»

18 Pemenue skcniepumenTanbHbIX 3a7a4. (OcHoBHOE ypaBHeHne MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemrenne skcriepuMeHTATBHBIX 3a1a4. (YpaBHEHHE COCTOSIHUS HIICATEHOTO
ra3a. BinaxxHocts Bo3tyxa)

Onrtuueckue siBjaenusi (14 yacon)

20 ®dotomerpus. CBETOBOM MOTOK. 3aKOHBI OCBEIIeHHOCTH. JlabopaTopHasi pabota
«OmnpeneneHne ypoBHS OCBEIIEHHOCTH B KIIacce»

21 HckyccTBeHHOE OCBeleHne. BUabl 2IeKTpUUeCKHUX JIaMII.

22 3epkaiibHOE 1 paccessiHHoe (¢ dy3HOE) OTpakKeHHE CBETA.
DkcnepuMeHTanbHas padota: «I[loctpoeHue n300paxxeHus B INIOCKOM
3epKajem.

23 DKcnepuMeHTanbHas paboTa: “MHOTOKpaTHOE N300pakeHre TIpeaAMeETa B
IJIOCKUX 3epKajiax’.

24 JIun3el. ['na3 kak ontudeckas cucrema. [ledektsl 3peHus.

25 [TocTpoenne n300paKeHus B CHCTEME 3EPKal.

26 [Tone 3penHus.

27 Crioco6sl uctipaBieHus 1ehEKTOB 3PCHHUS.

28 JlabopaTopnas padora: «Onpenenenue GOKYCHOTO PacCTOSTHUS U
ONTUYECKOM CUITBI OUKOB)»

Pemenue skcriepuMeHTAIBHBIX 3371a4.

29 CBeToBbI€ SIBJIICHUSA B TIpHpoIe (paayra, MUPaXH, rajo).

30 OnTHyeckue WLTIO3UU HAILIETO 3PEHUSL.

31 buonoruueckas ontuka. (JKuBbie 3epkaina, ria3-TepMOMETp, PaCTeHUS -
CBETOBOJIBI).

32 XKusoii cet. (CBeueHue MOpsi, CBETSIIUECST OPTAHU3MBI,
XEMUITIOMUHECIICHIINS, ONOTIOMUHECLICHITHS).

33 Dkosornyeckue npobiaeMsl 1 o0ecrieyeHne yCTOHIMBOCTH OHochepsl,
CBsI3aHHBIE C pacCesHUEM U TOTJIOLICHUEM CBETa.

3amura npoexkToB (1 yac)
34 3amuTa NpOEKTOB




4. TlporpamMMHoOe M y4eOHO-MeToAUYeCKOe o0ecriedeHne

TleyaTHbIe MOCOOUS

Y4eOHUK
(aBTOp,
Ha3BaHUe, roj
U3/1aHUA,
H31aTeJIbCTBO)

Jlureparypa

1. bornanos K.1O. «®u3uk B roctax y 6uonora» M, Hayxka,
1986;

2. Kabapaun O.® «Breypounas paboTta mmo ¢puzuke» M,
[Ipocemienue 1983;

3. [lepenpman «3anumatensHas Gpusuka» 1-3 gacte M, Hayka
1980;

4. Tapacos JI.B ®usuka B npupoae M, IIpocsemenne 1988;

5. CmupnoB A.I1., 3axapos O.B. Becénpiit 6an u BIyMUnBbId
ypok: ®u3nyeckue 3a4a4u ¢ IMPUIECKUMU YCIOBUAMH. - M.:
Kpyro3zop, 1994;

6. Ycoubues A.I1. 3agaun o pusuke Ha OCHOBAHHUH
JUTEpaTypHBIX CIOKETOB. - EkarepunOypr: Y-®akropus,
2003;

7. EnoxoBuu A.C. CipaBoUHHK 110 (U3HKE U TEXHUKE. - M.:
ITpocsemienne, 2006;

8. «Ilo3Haii camoro ceoOst» / bubmmorteka «IlepBoe ceHTIOPs»
cepust «Pu3uka» BoITycK Ne26 2009;

9. Kuxonn U.K. Pacckassr o puznke n ¢pu3ukax / bubnmoreuxa
«KBant». Bpim. 53. M.: Hayka; ri. pen. ¢us.-mat. mut., 1986;

10. Tanmpnepmreitn JI. 3annmatenbras pusnukay. - M.: PocmaH,
1998;

11. Mapos M.4. [Tnanerst Comneunoit cuctembl. — M. Hayka,
2011;

12. Tut Tom Hayunbie 3a6aBbl. ®u3uKa: ONbITHL, (POKYCHI U
pasBiieuenus: mep. ¢ ¢p. - M.: ACT: Actpens, 2007,

13. Yokep [Ix. ®usnveckuii peiepsepk. - M.: Mup, 1979.

14. Jleonouu A.A. ®usndeckuii kaneraockotn. - M.: bropo
KBan tym™m, 1994;

15. Apakensu M.K., Baitnmreiin JI.U. Dnekrpo6e30nacHOCTh
B JKWJIBIX 3J1aHUsX.- M.: DHeproatomusaar 1983;

16. Tynpumackuii M.E. COOpHHMK KaueCTBEHHBIX 3aja4 110
dusuke. M.: «lIpocsemenue» 1965;

17. KOdanosa U.JI. 3anumarensHbie Bedepa 1o pusmke B
cpeaneit mkosie. M. «IIpocsemenuey, 1990.

padouasi
TeTpajb,
TeTpaau JIf
J1a00paTOPHBIX
pador

1.B.®. [Ilunos Paboyas TeTpans 1isi NpoBEaCHUS
nabopaTopHbIX padoT 9 kiacc. — M.: IIpocsemienue , 2007

2. B.A. KacesnoB, B.A. KopoBun Terpanp ajis 1abopaTopHBIX
pabot 10 ximacc — M.: lpoda, 2008

3. B.A. Kacesnos, B.A. KopoBun Tetpaap i 1a00paTopHBIX
pabort 11 knacc — M.: [lpoda, 2008

JUAAKTHYECKHE
MaTepuabl

Kaprouku-3amanust /i1 BBINOJHEHUS TMPAKTHYECKUX paboT./
B.®. ITunos — M.: IIpocsenienue , 2002.

Paznatounsiii marepuan no ¢usuke / YmakoBa M.A. — M.:
IIpocsemenue , 1990.

MeTOAUYeCKHue
MaTepHAJIbI

TemaTtuueckue MpE3CHTAUUIIO COJACPIKAHUTO
BHCypO‘-IHOﬁ JIesaTenbHOCTH «Du3nKa BOKpPYT' HAC»

pOTPaMMBbI

TexHnnuyeckue cpeacraa
o0yueHust

Kommbrotep ¢ BbIxogoM B VHTEpHET, MyIbTUMEIHIHBINA
IPOEKTOP.




Kommnekter  y4eOHO-TabopaTopHOrOo  00OpyHdOBaHHE  JUIS
IPOBEICHUS MPAKTHYECKUX PadoT.

Harasausie mocoous

Tabnmuipl, MaKeThl, JICHCTBYIOIIME MOJETH, IIeYaTHbIE U
MHTEPAKTUBHBIE TUIAKATHI 110 U3Y4AaEMBIM TEMaM

Iudposbie 00pazoBaTe/bHbIE PeCYPChI

HHTEpHEeT- bubnmnoreka — Bcé no npeamety «Puznkam.
pecypchl http://www.proshkolu.ru
BupneoonsiTel Ha ypokax. http://fizika-class,narod.ru
Enunas xomnekuus mudpoBbIx 00pa30BaTENbHBIX PECYPCOB.
http://school-collection.edu.ru
WuTepecHble MaTepuabl K ypokaMm (PHU3HUKH 10 TeMaM;
HarJIsIHbIe TocoOus K ypokam. http://class-fizika.narod.ru
[{udpossie oOpazoBarenbHbie pecypchl. http://www.openclass.ru
DsekTpoHHbIe yueOHuKH 10 Gusuke. http://www.fizika.ru
npouue Cepus pauckoB DVD: MynsTumenuiiHoe ydeOHoe mocobue
(muckm, 3J1. «Harnsignas pusuka»
nocoousi u Cepus nuckoB DVD: CoopHUK 1€MOHCTPALITOHHBIX OIMBITOB JUISt
T.IL) cpenHei 00111e00pa30BaTENHHON IITKOJTBI «IIxonpHBIHI

¢uznyeckuit skcnepuMeHT» / COBpeMEHHBI T'yMaHUTApPHBIN
yausepcutet 2006

Cepus guckoB DVD: «Ounuxnonenus atoma» / ['ockapnopanus
«Pocatomy», 2012

Juck  «Atom Ha cayxOe denoBeky»/ I'ockapnoparus
«Pocatomy», 2001



http://www.proshkolu.ru/
http://fizika-class,narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

