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AHHOTAIIUSA

Pabouas mporpamma BHEYpOUYHOU JesiTeNbHOCTH «Mup GU3NKU» pearu3yeT OCHOBHYIO
o0pa3oBaTeNbHYI0 TPOTpaMMy CpeAaHero obOpaszoBanus .B mporpamme mpemnycMOTpeHBI
BO3MOXXHOCTH JJIsl Pa3BUTHUSI OCHOBHBIX BHUJIOB JEATEIHLHOCTH OOYYaIOIIUXCSI B COOTBETCTBUM C
UX BO3PACTHBIMU OCOOCHHOCTSIMHU.

B xozme wu3ydyeHuss [JaHHOrO Kypca, YdYalluecss HE TOJbKO YAOBJIETBOPAT CBOU
oOpa3oBaTenbHbIe MOTPEOHOCTH, HO W MOJy4YaT HABBIKM HCCIENOBATEIbCKOW IEsTEIbHOCTH,
MO3HAKOMSITCSI C METOJaMH HCClieZIoBaHUs B (U3MKe M OUOJIOrHHU, MOJIydyaT KpaTKue JaHHbBIE O
MEAWIIMHCKOW W Ouosiormueckoil ammaparype. HaBbiku, monmydeHHBIE Tpu paboTe ¢
M3MEPUTENIbHBIMU TPHUOOpaMu, BBIIIOJHEHUE MPAKTUYECKUX padOT M MOCTaHOBKA SKCIEPUMEHTA
OPUTOJATCA B JalbHEHIIEH HAay4YHO-TEXHUYECKOH nesTenbHOCTH. OOBSCHEHHE OTAEIbHBIX
MPOLIECCOB, MPOUCXOAIINX B )KUBBIX OPraHU3Max Ha OCHOBE (PM3MUYECKUX 3aKOHOB ITOMOYKET UM
YCTaHOBUTH IIPUUMHHO-CJIEICTBEHHBIE CBSI3M, CYLIECTBYIOLIUE B JKMBOW WU HEXHUBOW NPHUPOAE,
chopMUpyeT UHTEepeC He TOJIBKO K (PU3UKe, HO U K HAYKE B LIETIOM.

[TporpaMma Kypca HOCUT HPaKTUKO-OPUEHTUPOBAHHBIM XapakTep C 3JIEMEHTaMH Hay4dHO-
HCCJIE0BATENbCKON NIEATEIbHOCTH U MOCTPOEH C OMOPOM HA 3HAHUS U YMEHMS, MOJyYEHHbIE
YUaITUMHUCS PU U3yU4eHUN QUBUKH, XUMHUH, OUOJIOTHH.

Kypc “Mup ¢usuku ~ sBIsSeTCS HUHTETPUPOBAHHBIM U MPEANOIAraeT 3HAKOMCTBO C
OTIpeIeIEHHBIM aClIEKTOM 0a30BOW HAyKH - (M3WKW U HAIIPABICHUSIMH HCCIIEJOBAHUH, KOTOpPbIE
BO3HUKIIM Ha CThIKE (DU3HKU XUMHUH, OMOIOTHH, U 3KOJOoruu. OH CIOCOOCTBYIOT PACIIMPEHUIO
Kpyro3opa o0OydYaroIIMXcCs, NOAJAEPKAHUIO MHTEpeca K M3Y4YeHHIO (PU3MKKM M HalpaBjieH Ha
pelleHre JUYHOCTHO 3HAYMMBbIX JUIS YUEHHMKA NPUKIAIHBIX 337a4. BkitoueHue B mporpammy
BOIPOCOB, CBSI3aHHBIX C (DU3UKOW YeIOBEKa, MO3BOJUT Y4YalIUMCS MPOJBUHYTHCA MO ITYTH
MO3HAHUS CaMUX ceOs, JIydllle MOHATh IPUPOJY YEIOBEKA U €r0 BO3MOKHOCTEH.

ITosicHuTeIbHAS 3aNMUCKA

PabGouas mporpamma 1o BHEYpOUHOU NeATETbHOCTH «Mup (U3MKH » TpeaHazHayeHa IS
oOyyatomuxcst 10-11 kmaccoB u pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHBHBIX
JAOKYMEHTOB:

o @enepanbHoro 3akoHa "O06 obpazoBanuu B Poccuiickoit @enepamuu" ot 29.12.2012 N 273-
®3;

e mnpukaza MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparuu ot 17 nexadps 2010
r. Ne 1897 «O6 yrBepxacHUN (eneparbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHJapTa OCHOBHOTO o0uiero oopazoBaHus» (B pelakuuu mpukaza MunoOpHayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

e mnpukaza MuHucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepauun ot 17 mast 2012 r. Ne
413 «O06 ytBepxkaeHUHu (QeaepaabHOTO TOCYAAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero obmero oOpa3oBaHUS» €  HU3MEHEHUSIMH, YTBEPXKIEHHBIMH  IPHUKa3aMU
MunuctepcrBa oOpa3oBanus u Hayku Poccuiickoit ®enepannn Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 1., Ne 613 ot 29.06.2017 .

e KOHIEMINH TyXOBHO-HPABCTBEHHOI'O PA3BUTHUS M BOCIIUTAHUS JIMYHOCTHU TpakJaHUHA.

o CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHUJIEMHOJIOTUYECKHE TpeOOBaHUS K YCIOBUSAM U
opraHu3aiy 00y4eHus: B 00111e00pa30BaTeIbHBIX YUPEKIACHUIX»: TTOCTAHOBJICHUsI [ TaBHOTO
rocyJapCTBEHHOTO caHuTapHoro Bpaya Poccuiickoit @denepannu ot 29 nexadps 2010 Ne 189.

e VYuebnoro mrana MKOY Hlakuuckoii CIL Ha 2024-2025 y4eOHsbIit ro.



AKTYyaJTbHOCTh JTaHHOW TPOTpaMMbl OOYCIIOBIIEHA €€ METO0JIOTHYECKOM 3HAYUMOCTHIO -
pasBUTHE Yy IUKOJBHUKOB MOTHBalMM K  m3ydyeHuto  ¢usuku. Kypc  umeer
€CTECTBEHHOHAYYHYIO HAMpaBJIE€HHOCTh OOIIEKYJIbTYpHOTO ypoBHS. Pusnka Kak Hayka o
HanOosiee OOLIMX 3aKOHAX MPHUPOJBI, BHICTYNAs B KayecTBE y4eOHOro IMpeaMeTa B IIKOJE,
BHOCHT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHI 00 okpyxkaromeMm mupe. OHa pacKpbIBaeT
pOJb HAyKd B OHKOHOMHYECKOM M KYyJbTYPHOM pa3BUTHH OOIIECTBA, CIOCOOCTBYET
(bOopMUPOBAHHIO COBPEMEHHOT'O HAYYHOI'O MUPOBO33PEHUS

®I'OC HOBOrO mMOKOJEHHS TpeOyeT HCIOIb30BaHUA B 00pa30BaTENbHOM IIpoIecce
METOJI0B M NPHEMOB IPOEKTHO-UCCIEI0BATEIbCKON ACATEIbHOCTH. BKiroueHue merona
IIPOEKTOB B OPraHU3alldI0 BHEYPOYHOM JAEATENIBHOCTH JA€T MHOIO0 NPEUMYILIECTB H
MIOJIOKUTENBHBIX PE3yabTaTOB. IIpoekTHas AesITeIbHOCTh AA€T BO3MOKHOCTh MHTETPUPOBAThH
TEOPETUYECKHE 3HAHUS U MPAKTUYECKUE HABBIKU, MPUOOPETaTh HABBIKM B3aUMOJICHCTBUS B
rpynmne. J[ns ydeHuKa MpOeKT- 3TO BO3MOXKHOCTh TBOPYECKH PACKPBITHCS, MPOSBHUTH CEOS
WHAUBUAYAIbHO WIN B KoJuleKTHBE. [IpoekT naér oOyvarommmes OnbIT MOMcKa nH(OpMaIuu,
NPAaKTUYECKOT0 MPUMEHEHHs OOYyYeHHs, CaMOpPA3BUTHS, CAMOpEAIM3allMd M caMOaHalu3a
CBOCH JesTeNbHOCTH. 3HAHUSA, YMEHUS U YHUBEPCAJIbHbIC yuyeOHbIE IEHCTBUS, HEOOXOAUMbIE
JUISL OPTaHU3ALMU TPOEKTHO-UCCIIEI0BATEIbCKON NESTEILHOCTH B MIKOJIE, B OyIyIIeM CTaHyT
OCHOBOM ISl OpraHu3alii Hay4HO-UCCIEA0BATENbCKON IEATEIbHOCTH B BBICHIMX U CPEIHUX
po(hecCHOHANBHBIX yUEOHBIX 3aBEACHUSIX, MO3BOJSAIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha
pBIHKE TpyZa U B 10001 chepe npodeccuoHaIbHOMN 1eITeIbHOCTH.

Heo6xoauMbIM ycI0BHEM pealin3alii JaHHOW POTPAMMBI SIBIISIETCS CTPEMIICHUE Pa3BUTh
y oOOydarlmuxcsi yMEHHE CaMOCTOATeNbHO padoraTh, HWKT-kommereHmuu, a TaKxke
COBEPILICHCTBOBATh HABBIKM OTCTaWBaHUS COOCTBEHHOW TO3WIMH TIO ONPEACIEHHOMY
BOIIPOCY.
Hesn kypca:
® 3HAKOMCTBO yYalIMXCS C BaKHEHIIMMH METOJIaMU MpUMEHEHUs: GU3NYECKUX 3HAHUN Ha
IIPAKTHKE;
e (QopmupoBaHUE LIETOCTHON €CTECTBEHHOHAYYHON KapTUHbBI MUpa yJalluXcsl.
3agaum kypca:
® pa3BUTHE NIO3HABATEILHOTO MHTEPECA, MHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
yyaluxcs B IPOLECCE CaMOCTOSATENIbHOIO NPUOOpPETEHUS 3HAHUM C UCHOJIb30BAaHUEM
pa3IMYHBIX UCTOYHUKOB HH(POPMAIUH;
e T[IOBbIIIEHUE MHPOPMAIMOHHON, KOMMYHUKAaTUBHOM, SKOJIOIMUECKON KYyJIbTYphl, OMbITa

CaMOCTOSITCILHOM JIEITEILHOCTH;
® COBEpIICHCTBOBAaHUE YMEHMIl M HaBBIKOB B XOJE BBIIIOJHEHUS NPOrpaMMBbl Kypca

(BBINIOJIHEHUE TAOOPAaTOPHBIX padoT, U3ydeHUs, 0TOOPa U CUCTEMATU3alMU HH(OpMAIIH,

MOJrOTOBKA pedepara, Mpe3eHTaIuN);
® OBJAJICHUE yYalllUMUCS 3HAHUAMU O COBPEMEHHON Hay4HOM KapTHMHE MHUpPA, O IIUPOKHUX

BO3MOXHOCTSIX IPUMEHEHUsI (PU3UUYECKUX 3aKOHOB,;
® BOCIIMTaHUS HABBIKOB COTPYIHUYECTBA B MIPOLIECCE COBMECTHOM pabOTHI;
® OCO3HaHHBIN BBIOOP MPODUIBLHOTO 00YUEHHUS.

O01mas xapakTepuMcTHKA POrPaMMbl BHEYPOUHOIi 1esiTe/IbHOCTH «Mup puznkm»

[Tporpamma «@Pu3nka BOKPYT HAC» OTHOCHUTCS K OOIIEMHTEIUIEKTYaJIbHOMY HAIlpaBJICHUIO
BHEYPOUYHOI1 1€ATENBHOCTH.

[TporpaMmMa coIEp>KHUT, ¢ OJHOM CTOPOHBI, MaTepuan Mo Oosee yrIyOIEHHOMY H3YYEHUIO
U3J1araeMoro B IIKOJIbHOW MporpamMMme n30paHHOro pasjiena, ¢ Jpyroi — npearnoiaraeT u3yyeHue
TaKUX BONPOCOB (PM3HMKH, KOTOPbIE HE BXOJAAT B IIKOJBHBIA KYpC, HO MOBBIIMIAIOT HAAEKHOCTD
3HaHUH, yNpoLIalOT MOHMMAaHUE U yCBOCHHME y4eOHOH MH(popMalMu Ha cienyroueil cTyneHu
oOyuenus. IIporpamMma mMoO3BOJISIET OCYIIECTBIATH AIBPUCTUYECKHE MPOOBI M CPOPMHUPOBATH
NPAaKTUYECKYIO IeATEIbHOCTD IIKOJIBHUKOB B M3y4aeMoi 00J1acTH 3HAHHHA.



Pa3BépThiBaHME coep:KaHUsA 3HAHUH B MpOrpaMMe CTPYKTYPUPOBAHO TaKUM 00pa3oM, uTO
U3y4eHHE BCEX MOCIEAYIOIUX TEM 00eCHeunBaeTCs MPEObIAYIIMMU, a MEXKIy YacTHBIMH M
OOIIMMU 3HAHUSIMU TIPOCIIEKUBAIOTCS CBSA3H.

[IporpaMmma coctouT u3 4 J0CTaTOYHO CAMOCTOATEIbHBIX TEMATHYECKUX MOJIYJEH.
MonynbHas cTpykTypa Kypca, AU(QPepeHIHpPOBaHHOCTh 3aJaHUH I03BOJIIOT BaPbUPOBATH
coJiepKaHue Kypca B COOTBETCTBHH C OCOOCHHOCTSIMH YYEHHYECKOTO KOHTHHTEHTa (COCTaB
y4eOHOM TPYNIIbI, YyPOBEHb 3HAHUM, 00YJArONTUXCs), HATUYIUS 000PYI0BaHUS.

JIOCTIKEHHE COIMATIbHO-TICUXO0JIOTHYECKHX Lesiell o0ecreuynBaeTcs opranu3anueii paboTsl
B Manblx rpynnax. KoslekTuBHas AeATeNbHOCTh IO3BOJSET pa3BUBaTh y OOYyUarOLIMXCS
KOMMYHHKATHBHbIE KauyecTBa. BbINONHEHHE IpyNmod NpakTUYEeCKUX 3aJaHuil oOecreuyuBaeT
pean3allio OCHOBHBIX IOJIOXKEHUH MeTona Maiblx rpymnn. CocTaB ManblX IPYNI MOXET
MEHSIETCSl NpPH MEepexofe K M3YYEHUIO CIEAYIOLIEro MoAyns. OTo obecrieduBaeT Oojee
YCIIEHIHYIO COlManu3anuio ooydatonuxcs. [IpoekTHas 1esTeNbHOCTh MPEeyCMaTPUBACT MIOUCK
HeoOXoauMol Henocrarouied MHGOpMAlMM B SHUMKIONEAMSX, CIPABOYHUKAX, HAYYHO-
NONYJIIPHOM JIuTeparype, B IHTepHeTe u np.

OOyuaromiass JesITeabHOCTh IeJarora 3akiioyaeTcs B CO3/JaHUU  OpraHU3allMOHHO-
[earorn4eckux YCJIOBUM Ul y4eOHO-II03HABATEIbHON JNEATEIBHOCTH YYEHUKOB, B OKa3aHUU
UM  TeJarornyeckoidl  MHOJAEpP)KKM M METOJUYECKOM  MoMoud,  00ecreyuBaroux
rapaHTUPOBAHHOE PEIICHNE AUIAKTUYECKUX, PA3BUBAIOIINX U BOCIUTATEIbHBIX 3a/au.

®usnka - dKCIEPUMEHTAIbHAS HayKa, U3ydarolash IPUPOJIHBIC SIBJICHUS OIBITHBIM IIyTEM.
[TocTpoeHneM TeopeTHYeCKMX Mojeiel (u3MKa AaeT OOBSCHEHHWE HAOIIOIAEMBIX SBIICHHIA,
bopmynupyeT (Qu3MUECKUEe 3aKOHbI, MPEICKa3blBAET HOBBIE SBJICHHUS, CO3[Ja€T OCHOBY JJIs
IPUMEHEHUS OTKPBITHIX 3aKOHOB TIPUPOJbl B ueioBeueckoil mnpaktuke. Iloatomy mnpu
OpraHu3alliy 3aHATUH [0 BHEYPOUHOM JEATENBbHOCTH OOJIbLIIOE BHUMAaHHUE YJENAeTcs
AKCIEPUMEHTAJIbHBIM METOJIaM HCCIIEJOBaHMsI, YTOOBl pa3BUBaTh Yy OOYYalOUIMXCS HaBBIKU
y4eOHOI, TPOEKTHO-UCCIEeI0BATENbCKON U TBOPUYECKOM 1A TEIbHOCTH.

MeknpeaMeTHbI€ CBSI3M, pEaATM3yEeMBIE IMPOrpaMMOM BHEYPOUYHOM JesATeIbHOCTH «Mup
[i1)7 66370297050

Maremaruka: rpaduka, permeHue 3a1a4, MPOICHTHI.

buonorus: )xuBbie OpraHu3Mbl, OMOJIOTHYECKast ONITHKA, KJIETKa, Onocdepa.

XUMUS: COCTaB U CTPOEHUE BEMIECTBA.

['eorpadusi: METOIbI U3YUYESHHS KIMMAaTa U HeIp 3€MIIH, aTMOC(hEpHI.

DKOJIOTHS: 3arpsi3HEHHE aTMoc(epbl, DKOJIOTHYECKHE MPOIECChl, MapHUKOBBIN 3(D(DEKT,

6uocdepa.

1. Onucanue MecTa y4eOHOr0 MpeaMeTa B y4eOHOM IIaHe
B yueOnom mumane MKOY Hlakunckoii CII Ha BHeypOUHYIO A€ATENBbHOCTh MO (U3HKE B
10-11 x xmaccax BbiedaeH 1 wac B Hegemo. CoriiacHO KaJIeHTapHOTO Tpaduka Ha
2024/2025 npenxycmoTpeno 34 yueOHbix Henenn. Cpok peanusaiuu mporpamMmsl — 1 ron.
HamnpasneHne BHEYpOUHOH AESATENBHOCTH-ECTECTBEHHO-HAYYHOE.

2. Conep:kaHue y4e0HOT0 Kypca

CopnepxaHue Kypca KaueCTBEHHO OTJIMYAaeTcsl oT 0a3oBoro kypca ¢usuku. Ha ypokax
3aKOHBI (PU3UKU PAcCCMAaTPHUBAIOTCS B OCHOBHOM Ha HEXHBBIX 00bekTax. OIHAKO OYeHb
BaXXHO, YTOOBI y Yy4alluXCsl IOCTETEHHO CKJIAAbIBAJINCh YOEXKIEHHs B TOM, HTO,
NPUYMHHO-CJIEICTBEHHAs CBSI3b ABJICHUI MMEET BCEOOIIN XapaKTep U UTO, BCE SIBICHUS,
IPOMCXOJAIINE B OKPYXKAIOIIEM Hac MHUpE, B3aMMOCBs3aHbl. B Kypce paccMaTpuBaroTcs
BOINPOCHI, HAIPaBJICHHbIE Ha pa3BUTHE HHTepeca K (U3MKe, K SKCIEePUMEHTAIbHON
NeSITeNIbHOCTH, (pOpMHUpOBaHNE YMEHUHN paboTaTh cO CIpaBOYHON JuTepaTypoil. Bo Bpems
uzyueHust kypca «®Dusmuka BOKpYr Hac» pedAra IMOJydyalOT BO3MOKHOCTh INPOBOAMTH
HCCJIEIOBATENILCKUN TMPOEKT IO JI000MYy M3 BbIOpaHHBIX HampaBieHHil. Ha uTOroBbix
3aHATUAX 00yUaroIIKecs BBICTYNAIOT U 3aIMIIAI0T CBOM MPOEKT.



DJleKTPOMarHUTHBIE siIBJIeHHs — 8 yacoB

DJIEKTPOCTATUYECKHUE 3apsbl. briToBBIE AIEKTPOIPUOOPHI. Jomarmusis
ANIEKTpOnpoBoKka. TexHnka 0e30MacHOCTH IMpU PadOTE C «OBITOBBIM 3JIEKTPUUECTBOM).
3HaKOMCTBO ¢ pabOTOW MHIUKATOPHON OTBEPTKOHM, DSIEKTPUYECKUM TECTEPOM;
UCCIIEOBAaHUE  KBAPTUPHOM  IPOBOAKM  HA  I0XKAPOOIIACHOCTb,  COCTABJICHUE
NPUHLMIIAATIGHOW W MOHTaXHOW CXEMbI 3JIEKTPOIPOBOJKH, OCHOBBI AJIEMEHTAapPHOIO
peMOHTa OBITOBBIX 3JEKTPONPUOOPOB. IJIEKTPUUECKHUE CBOWCTBA Tela YeEJIOBEKa.
buosnekrpuuectBo. doTopenenTopkl., 3AEKTPOPELENTOPI, bHo3aeKTpUuyecTBO CHa.

MaruutHoe ToOJ€ U JKHUBbIE OpraHu3Mbl. lcroib30BaHME€ MarHUTOB B  OBITY.
Hcnonp30BaHnEe MarHuTa Kak MeTaJlJIONCKaTelIs.

Panuo. Tenesunenue. BnusiHue 31eKTpOMarHuTHOTO U3IyYeHHs Ha )KMBOW OPraHU3M.
I/ICCHGI[OBEIHI/IC HMHTCHCUBHOCTHU SJICKTPOMAarHuTHOIrO H3ITy4YCHUA BHCKTPOGBITOBBIX
prOOPOB C MOMOIIBIO PEHTTEHOBCKOM IJICHKH.

MexaHnnuyeckue KojJe0aHUs M BOJIHBI - 2 yaca

Mexannueckue KoneOaHusi U 4enoBek. [Ipowcxoxknenue OuoputmoB. Cepaue u
3BYKH, CONpOBOXAAwIIHe paboTy cepauma © Jerkux, ux 3amuch. (CTeTockomnu
¢donenmockon. BrpicTykMBaHWE — Kak OJMH M3 CIIOCOOOB OIPENENICHUS Pa3MepoB
BHYTPEHHUX OPTraHOB U UX COCTOSIHHUS.

3BYK KaK CpeICTBO BoCHpuATHs U mepenaun mHpopmamuu. Opran ciayxa. O0macTb
CIBIIIMMOCTH 3BYyKa. ['0J10COBOH ammapar 4enoBeka. XapaKTEpPUCTUKH TOJ0ca YeIOBEKa.
VYnpTpasByk W uHOpa3ByK. Duzndyeckue OCHOBBI YIbTPA3BYKOBOTO HCCIIEIOBAHUS
YeNoBeKa. 3BYKU MPUPOIBIL.

TennoBble ABJIeHHA - 9 yacos

Buner Temonepenaun B ObiTy. Jduddysus. Kumenue. Bompocsr 6ezomacHocT B
TEIIoBbIX  mporeccax. CrnocoObl  M3MepeHus  TeMmepaTypbl.  TepMOperysisTopsl.
3HadyeHue 1BeTa i opOpMIICHHS OBITOBBIX MPHOOPOB, MOCYIBI; MPOBEpPKa pabOTHI
BEHTUISILINY; apomMaTH3anus IIOMEILEHUS, U3TOTOBJICHUE BOJIOCSTHOTO
rurpomerpa. HacwlmeHHbI, HEHACBIIICHHBIN nap. BitaxxHOCTSD. 3HaueHue
TEMIIEPATYPHOTO pPeXUMa U BIAXKHOCTH JJIS )KU3HEIEATEIbHOCTH Y€JI0BEKa.

OnTuyeckue sijieHust - 14 yacos

®oromerpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI T'€OMETPUYECKON
ontuku. 3epkano. IloctpoeHue M300pakeHUs] B MJIOCKOM 3€pKaje U B CUCTEME 3epKall.
Tonkas &MH3a: HaxOoXkAeHUE OOBEKTa TO XOoAy Jjayudei. Dopmyna TOHKOW JHH3HI.
Crpoenue riasza yenoBeka. Pu3nyeckue OCHOBBI 3peHUs yenoBeka. [leeKTrl 3peHus
U CcrocoObl UX wucnpabieHus. Pacuer mnapaMeTpoB JIMH3BI U HM300pa)K€HHUs.
CnekTpanbHasg M HHEpreTudyeckas 4YyBCTBUTENBHOCTH rja3a. IlonHoe BHyTpeHHee
oTpaxkenue. BomnoBast ontuka. Jlucnepcusi cera. Unrepdepenumst u nudpakius cBera.
CBeTOBBIE SBJICHUS B IPUPOJIE.

3ammrTa npoexkToB — 1 yac

BueypouHast nesTeNbHOCTh MpeArnosaraeT OoJIbIIYI0 CaMOCTOSTENbHYIO paloTy
yuamuxcs. TeopeTnueckuii marepuan J0JKeH ObITh HEpa3pbIBHO CBsA3aH ¢ mpakThkou. Ilpu
nonbope IUIAKTUYECKOro MaTepuasa HCIOiIb30BaTh 3a/laHusl BCeX BHUJIOB U ypoBHEW. Bee
IOpakTU4YecKue paboThl  MPOBOJATCA 0e3 yka3aHui K paboTe, YTOObI BBIOJHEHHE 3aJaHUM
OBLJIO TBOPUECKUM IpolieccoM. B ciydae 3aTpyaHeHHI HEOOXOIUM HWHIUBUAYAIbHBIN MOJIXO/,
KOTOPBIH 3aKIII0YAeTCsl B UCHOJIb30BAHUN KPATKOTO MM MOJAPOOHOro onucanus padbotsl. O0bEM



Marcpurajia u3yda€MbIX TEM 3aHATHHA U KOJUYECTBO OTBEAEHHBIX HA 3TO 4YaCOB OIPECACIIACTCA

CaMUM YYHTCIICM.

[Tpuems! 1 MeToBI pabOTHI, KOTOPBIC IUTAHUPYIOTCS IIPU PeaTU3aUU IIPOTPAMMBI:
-CaMOCTOSITEIbHBIE PabOTHI ¢ UCTOYHUKAMU HH(OpMAIH;
-YCTHBIE COOOIICHNUS YUaIIUXCS C MOCIEAYIOIEeH TUCKYCCHeH;
-3BPUCTUYECKHE OECe/IbI;
-3JIEMEHTBI UTPOBBIX TEXHOJIOTHIA;
-BBITIOJTHEHUE SKCIIEPUMEHTABHBIX U PAKTUYECKUX paboT MO TerioTe,

OIITHKE;

-pa60Ta C IMJAKTUYCCKHUM MaTCpruaIoM;
-CaMOKOHTPOJIb YJalllTUMHUCA CBOUX 3HAHUM 110 BOIpocCaM Ji1 TTOBTOPCHUA.

3. IIporpammHoe U yueOHO-MeTOAMYeCKOe oDecnieyeHne

IleuaTHbIC TOCOOUA

Y4eOHUK (aBTOP,
Ha3BaHmue, roj
U3JaHMu,
U3/1aTeJIbCTBO)

Jlureparypa

1. bornanor K.IO. «®wu3uk B roctsax y Ouonora» M, Hayka,
1986;

2.Kabapaun O.® «Bueypounas pabora mno d¢usuke» M,
[Tpoceemenne 1983,

3. Ilepenbman  «3anumarenbHas gusuka» 1-3 yacte M, Hayka

1980;
. Tapacos JI.B ®usuka B npupoae M, [Ipocsemenne 1988;
.CmupnoB A.Il., 3axapo O.B. Becénbiii 0an 1 BIyMYHUBBII
ypok: dusnueckue 3aauu ¢ JUPUYECKUMHU YCIOBUAMU. - M.:
Kpyrozop, 1994;
6. Yconpues A.Il. 3amaum 1o (Qu3MKe Ha OCHOBaHHUHU
JUTEpaTypHBIX CcrlokeToB. - ExarepunOypr: V-®daxropus,
2003;
7. EnoxoBuu A.C. CrpaBouHuK 1o (U3MKEe M TEeXHHKE. - M.:
[Tpocsemienue, 2006;
8. «Ilo3naii camoro cebs» / bubnmmoreka «IlepBoe ceHTIOPs»
cepust «®uznkax» Boiryck Ne26 2009;
9. Kuxonn M.K. Pacckaser o ¢usuke u ¢usnkax // bubmmoreuxa
«KBanTty. Beim. 53. M.: Hayka; 1. pea. ¢us.-mat. iut., 1986;
10. Tampnepmreiin JI. 3anumarenbHas gusnkay. - M.: PocMaH,
1998;

11. Mapos M.4. Ilnanersr Conneunoii cucremsl. — M. Hayxka,
2011,

12. Tur Tom Hayunbie 3a0aBbl. du3mKa: ombITH, (HOKYCH H
pa3Biedenus: nep. ¢ ¢p. - M.: ACT: Actpens, 2007;

13. Yoxkep k. ®usnueckuii peitepsepk. - M.: Mup, 1979.

14. JleonoBuu A.A. ®dusmnueckuii kaneipockomn. - M.: Bropo
KgBan Tym, 1994;

15. Apaxensn M.K., Baitnmreiin JI.U. DnextpoOe3onacHocTh
B JKWJIBIX 3JIaHUsIX.- M.: DHeproatomusaar 1983;

16. Tynpunnckuit M.E. COOpHMK KadeCTBEHHBIX 3aJay IO
¢usuke. M.: «IIpocsemienue» 1965;

17. FO¢anosa W.JI. 3anumatenvHble Beuepa 1o (U3HMKE B
cpennent mkoisie. M. «IIpocsemenney, 1990.

o1~

Terpaau
J1a00paTOPHBIX

padouasn TeTpajib,

AJIA

1.B.®. [MunoB  PaGouas  Terpaap  UIsi  MPOBEIEHUS
nabopaTopHbIX padoT 9 kimacc. — M.: [Ipocsemenue , 2007
2. B.A. KacpsiHoB, B.A. KopoBun Tetpaap ais 1ab0opaTOpPHBIX




pabot pabot 10 xnacc — M.: JIpoda, 2008
3. B.A. KacesaoB, B.A. KopoBun Tetpaap anst nmabopaTOpHBIX
pabor 11 kmacc — M.: JIpoda, 2008

AUJAKTHYECKHE Kaprouku-3amanust i1 BBINOJIHCHUS TMPAKTHUYECKUX padoT./
MaTepHuaJIbl B.®. [lIunoB — M.: IIpocsemenue , 2002.

Paznmatounslii marepuan mo ¢usmke / YmakoBa M.A. — M.:
[Ipocsemenue , 1990.

MeTOANYeCKue TemaTndyeckue IMPE3CHTAUUUIIO  COACPKAHUIO  IPOrPaMMBbI
MaTepHaJbl BHEYPOYHOH eATeabHOCTU «PU3HKa BOKPYT HACY
TexHunyeckue cpeacrBa | Kommberorep ¢ BbIXOAOM B MHTepHET, MyJIbTUMEIUNWHBIN
o0y4eHust IIPOEKTOP.

KoMmrekTel  y4eOHO-TabOpaTopHOro  O0OpyIOBaHHE IS
MPOBEJICHUS MPAKTUIECKUX PAOOT.

Harasanbie mocoous Tabnuupl, MakeThl, ACHCTBYIOIIME MOJEIH, I[eYaTHbIE U
VMHTEPAKTUBHBIE IJIAKATHI 10 M3y4aeMbIM TEMaM
HHTEpPHEeT- bubnmnoreka - BCE o IpeaMeTy «DPusnkay.
pecypchl http://www.proshkolu.ru

Hudposbie oOpazoBaTe/ibHbIE pecypchl

BuneoonsiTel Ha ypokax. http://fizika-class,narod.ru

Enunas xosekunuss 1udpoBbIX 00pa3oBaTEIbHBIX PECYPCOB.
http://school-collection.edu.ru

WutepecHble Marepuaibl K ypokam (GH3UKH [0 TeMaM;
HarJIsIHbIe TocoOust K ypokam. http://class-fizika.narod.ru
udpossie oOpazoBaTenbHbIe pecypchl. hitp://www.openclass.ru
DrekTpoHHbIe yueOHuKH 110 dusuke. http://www.fizika.ru

npouue Cepus nuckoB DVD: MynbstumenuiiHoe ydeOHOE mocoOue
(mackm, 9u. | «Harnsanas puzuka»
nocodusi u | Cepus auckoB DVD: CO0pHUK JE€MOHCTPALTOHHBIX OMBITOB JIs

T.IL.) cpenHei 00111600pa3oBaTEIHHOM HITKOJIBI «IxonbHBIH
¢busnueckuir skcrepuMeHT» / COBpeMEHHBI T'yMaHUTApHBII
yausepcuteT 2006

Cepus auckoB DVD: «Ounukinonenus atoma» / ['ockaprmoparus
«Pocatomy, 2012
Huck «Atom Ha ciuyxOe uenoBeky» ['ockapmoparus
«Pocarom», 2001

4. Tlmanupyemble pe3yJibTaThl OCBOCHHUS Y4eOHOI0 MpeaMeTa, Kypca

[InanupyemMble pe3yabTaTbl OCBOCHHs NPOrpaMMbl HAIPABJIEHBl HA Pa3BUTHE YHUBEPCAIbHBIX
yueOHBIX JIeHCTBUH, yueOHOU U obienonbs3oBarenbekoi MKT-komnerenTHOCTH 00yuarommxcs,
OTIbITAa MPOEKTHOM J1eATEIbHOCTH, HAaBBIKOB PA0OTHI ¢ MH(OpMAIUei.

JInunocrTHeIe:

CdopMupoBaHHOCTH [MO3HABATENBHBIX UHTEPECOB K MPAKTUYECKON M MPOEKTHON AESITEIbHOCTU
H OCHOB COHUAIBHO-KPUTHYCCKOI'0O MBINIJIICHHUA Ha OCHOBC pa3BHUTHUA HWHTCIJICKTYAJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEN ydaruxcs;

VYOexxIeHHOCTh B BO3MOXHOCTM IO3HAHUSA TMPUPOJBI, B HEOOXOJWMOCTH Pa3yMHOI'O
HCII0JIb30BaHUA }IOCTI/I)KeHI/Iﬁ HAayKHU " TEXHOJIOTHI JJIsA ,ZI&]'IBH@IZIH@FO Pa3BUTHA YCTTOBEYECKOT'O
oOIIeHus, yBaK€HHE K TBOPIIAM HAyKH M TEXHHUKH, OTHOILEHHE K (U3UKE KaK K IJIEMEHTY
o011e4e0BeYecKoil KyabTypHl;

CaMoCTOSITEIBHOCTh B MMPUOOPETEHNH HOBBIX 3HAHUW M NMPAKTHUECKUX YMEHUN MOHMMAHHM UX
3HA4YeHUs JJIs JabHEHIIIEero N3y4eHHs eCTEeCTBEHHBIX JUCLUIUINH;



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/

MotuBanust  00pa3oBaTeNbHONM  JEATEIBHOCTH  IIKOJIBHUKOB Ha OCHOBE  JIMYHOCTHO-
OPUEHTUPOBAHHOTO MOAX0/a;

YMEHUU OIpPENEATh TPAHUIBI COOCTBEHHOTO 3HAHUS M HE3HAHMs, Pa3BUTUU CIHOCOOHOCTH K
CaMoOlLleHKe (OIICHMBaTh COOCTBEHHYIO YUEOHYIO JESTEIbHOCTh: CBOM JIOCTHXKCHHS,
CaMOCTOSITENIbHOCTh, UHUIIMATHUBY, OTBETCTBEHHOCTb, IIPUYHHBI HEY/a);

DopMHUpPOBAaHHUE LICHHOCTHBIX OTHOLIEHUM AOYI K JPYry, YYMTEII0, aBTOpPaM OTKPBITUH H
U300peTeHNH, pe3yapTaTaM 00yICHHS.

c(OPMHUPOBAHHOCTH KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOILEHUH U COTPYAHUYECTBE CO
CBEPCTHUKAMM U YUUTEIIEM;

ycBoeHnn Tb mpu mnpoBeneHHMH NPAKTUYECKUX paboT, CPOPMHUPOBAHHOCTH OEpPEKHOTO
OTHOILIEHHS K IIKOJILHOMY 000pYy/I0BaHUIO.

MeTanpeamerHblie:
B cdhepe pecyiamusnvix yauBepcanbHbIX yUeOHBIX TEHCTBUI:
OBnazneBaTh HaBBIKAMH CAMOCTOSITEIBHOTO MPUOOpPETEHUS HOBBIX 3HAHUW, OpraHU3alUU

y4eOHOM JeATEeIbHOCTH, TOCTaHOBKA II€Jeil, IUIAaHUPOBAHUS, CAMOKOHTPOJS U OLEHKH
pe3ylbTaTOB CBOEH JACSATENBHOCTH, YMEHUSMH MPEJIBHUIECTb BO3MOXXHBIC PE3YJIbTaThl CBOUX
JIEHCTBHIL

[Tonumath pas3nuuus MeXAY HUCXOAHBIMU (DaKTaMM M THUNOTE3aMH JUIsl MX OOBSCHEHUS,
TEOPETUYCCKIMH MOJISIISIMA W PEaThbHBIMH OOBEKTaMH, OBJIAJICBATh YHHUBEPCATHHBIMU
y4eOHBIMH JCUCTBHSIMH Ha TPUMEPAX THUIOTE3 JUIsl OOBSICHEHUS W3BECTHBIX (AKTOB U
OKCIIEPUMEHTAIBLHONW MPOBEPKH BBIIBUTACMBIX THIIOTE3, Pa3pabOTKH TEOPETHYCCKHX MOJeIeiH
MIPOIIECCOB MJIU SIBJICHUI;

B cdepe nosnasamenvuvix ynuBepcanbHbIX y4eOHBIX 1EHCTBHIA:
@®opmupoBaTh YMEHHUs BOCIPUHUMATh, IepepadaTbiBaTh M IPEACTaBIATH HHPOpPMAILUIO B

CIIOBECHO#, 0Opa3HOi, CHMBOJHYECKOW (opMax, aHaIM3UpOBaTb M IepepadaThIBaTh
HOJTYYEHHYIO HH(POPMAIIMIO B COOTBETCTBUU C TIOCTABICHHBIMH 33][a4aMH, BBIICIATH OCHOBHOEC
CoJepKaHue MPOYMTAHHOIO TEKCTa, HAXOAWTh B HEM OTBETHl HA IOCTABICHHBIC BOIPOCHI U
W3J1ararhb €ro;

BBIJIBUTATh TUIIOTE3bI, OCYIIECTRIIATh UX MIPOBEPKY, MOJIb30BAThCS OMOIMOTECUHBIMU KaTaJIOTaAMH,
CHEIUATBHBIMH CITPABOYHUKAMH, YHUBEPCATBHBIMH SHITUKJIOTICIUAMHE JIJIsl TIOUCKA UHPOPMALIUU
00 00BeKTax.

[TproOperaTh OMBIT CAMOCTOSTEIBHOTO TIOWCKA, aHaimu3a u orbopa uHpOpMAIMH C
UCTIOJIb30BAHUEM Pa3IMYHBIX KCTOYHHKOB, W HOBBIX HH(DOPMAIMOHHBIX TEXHOJOTHUH ISt
pelleHHs TO3HABATEIBHBIX 3371ay;

OCBaI/IBaTI) HpI/IeMI)I HeﬁCTBHﬁ B HeCTaHJIapTHBIX CI/ITyaHI/ISIX, OBJIaACBAThb 3BpI/ICTI/I‘~IeCKI/IMI/I
METOIaMH PEIICHHUs POOIIeM.

B cdepe kommynuxamusHbix yHUBEPCAIbHBIX YU€OHBIX €HCTBUI:
Pa3BuBaTh MOHOJIOTMYECKYI0 U JMAJOTHYECKYIO pedb, YMETh BBIpaXKaTb CBOM MBICIU U

CHOCOOHOCTH BBICIYIIMBATh COOECEHUKA, MMOHMMAaTh €ro TOYKY 3pEHHs, NMpPU3HABaTh IPaBO
JPYroro 4ejJoBeKa Ha €ro TOUKY 3peHus, IPU3HABATh IIPABO APYIOro Y€I0BEKa Ha NHOE MHEHUE;
®opmupoBaTh yMeHHUs paboTaTh B TpYIIE C BBINOJIHEHWEM Pa3IUYHBIX COLMAIBHBIX POJei,
NPECTaBIATh U OTCTAMBATh CBOU B3IVl M YOEXK/IEHUS, BECTH TUCKYCCHIO.



ITpeamernsie:

P opMEPOEATH OpeICTARICHES O 3AEOHOMEPHOH CEAIHE H NOSHAHHA OPHPOIH, o0 00BEKTHEHOCTH
HAYYHOTO 3HAHHA, 0 CHCTEMOOOpasyrmel poaH QHIHEH JA1 PasBHTHA JPYTHX ecTeCTEEHHEIX
HAYE, TEXHHEH H TEeXHONOTHH, 0 Hay9YHOM MHEPOBO3IPeHHH KAK PelyAETATE H3YUeHHA OCHOE
CTPOSHEA MaTepHHE H §7HIAMEeHTATHHER 33K0HOE JHSHEH;

$opMHEpOBATE NEPEOHATANEHEIE NPeICTABISHAA O PHIHUECECOH CYIHOCTH ABISHAH OPHPOIED
(MeXaHAWeCKHX, TeIJIOBEIX, 3IEKTPOMATHHTHEIX H KBAHTOBEIX), BHUAX MATepHH (BEeIIECTEC H
modie), ABHEEHHH EAE COocobe CYIIecTBOBAHAA MaTePHH, YCBAHEATE OCHOEHEIS HIOSH MeXAHHKH,
aTOMHO-MOJIEEYIIPHOTO VIeHHA © CTPOEHHH BellecTBd, 3MeMeHTOB 3IEETPOJHHAMHEH H
EEAHTOBOH (/H3HEH; OBIAZEEATE MIOHATHAHEIM ANNAPATOM H CHMEBOIHYISCEHM A3EIKOM QHIHEH;
[IproOpeTaTs ONET NPEMEHEHHA HAYVIHEIX METOJOE NO3IHAHHA, HAOMOZEHHI (HIHIECEHX
ABJIEHHH, OPOCTHX 3ECOEPHMEHTATBHEIX HCCISJOBAHHH, MPAMEIX H KOCESHHEIX HIMEDEHHH C
HCOONAB3OBAHHEM AHANOTOERIX H UOHPPOBHX HIMEPHTENBHEIX NPHOOPOE, NOHHMATE
HeH30eHHOCTE DOTPEMIECCTH MO HIMepeHHH;

Ocosgapars HeoOXOOHMOCTD IpPHMeHeHHS JOCTHHEHHH QHSHEH H TeXHONOTHH JIi
PADHOHATEHOTC OPHPOJONONIb30EAHHA,

OETageEaTs OCHOBAMH Oe30DacHOTD HCOOIRIOBAHHA eCTECTECHHEIX H  HCEVCCTESHHEIX
SMEKTPHYECKEX H MATHHTHHX MOJ€H, 3MeKTPOMATHHTHEIX H 3EVEOBHEIX EONH, eCTECTECHHEIX H
HCEYCCTESHHEIX HOHHIHPYIOIIEX HITYIeHHH BO H30eHaHHe HX BpeJHOTC BOIJEHCTEHA HA
OEPYEAKIIVEC CPpely H OPTAHH3IM TeT0BSKa;

PazeneaTs yMeEHe INAHHPOBAaTE B NOBCEJHEEHOH ¥HIHH CEOH JeHCTBHA ¢ NpPHMeHeHHEM
OOTy9eHHEX SHAHHH MeXAHHEH, 3IeETPOJHHAMHEH, TEPMOJHHAMHEH H TEIUIOBEIX ABJEHHH C
Oensko cOepeseHnd 3T0POEEA;

$opMHpPOBATE NPEICTABIEHHA O HEPANHOHATEHOM HCIONB30BAHHH NPHPOJHEIX PECYPCOE H
SHEPTHH, O 3arpASHEHHH OKpPY#EaImed cpedsl Kak CIeJCTEHH HECOBEPIIEHCTEA MAIIHH H
MEXAHHIMOE.

I[IpamepHOe TeMaTHIecKoe IIAHAPoBaHAe Kypca “Mup dmzakm
10 -11kmace (1 =wac B Hegedo)

Mem/m |Tema KoanuecTEO 9acos JabopaTopHble
padoTe

1 DIeETpOMATHHTHEE SBISHAL 8 1

2 Mexarrgeckne KomebaHRA B BOTHEL 2

3 Tennoeere ABI2HES 0 3

4 Onra9eckHe SENICHAR 14

5 3AImATA DPOeKTOR

Brero 34 8

Ne oo | Tema zamaTHA

IAHATHR
JIeKTPOMATHHTHEIE ABI¢HAA (8 9acos)

1 JMeETpHUECEHE 3APANE H XHEEE OPTrAHHIMEI. BIHAHHE 3MeKTPHYECKOTO OOMA HA KHEHE
CPTaHE3IMEL. BHO3IeETpHTeCcTEO. 09.09

2 JabopaTtopuan pabora «Onpenenenne conNpoOTREIEHEA TEAHEH TeI0BEEAY 16.09

3 IIpEpogEEle B HCKYCCTESHHEE 3IEETPHIECEHE TOEH. 2309

4 Heropra 3HEpreTHEH. JHEPIEA MISETPHUSCEOTO TOER H 62 HCOOMB3OBAHHE. 30.09

5 Kondeperuns «3neETpHYecEHe ceTH OpolyleMEl H OepCHeETHEH.  ANBTepHATHBHEE
HCTOUHHEKH 3HEPTHHY 0710

6 MargrTaOE MoNe 3eMIH H €0 BIHTHHRE Ha YeI0BEKa. 1440




CroACTEA 3MeKTPOMATHATHEIX BOIH HH3KOR TacToTH. PagRoRonHE B memoBek. 2110

8 EronorEgeckne CEOHCTEA MISETPOMATHHTHEX EOIH BERHICOKOHR TaCTOTEL 11.11
Mexannueckne KodedaHuA H BOTHE (2 gaca)
9 Konefasnd B BOJIHE B XHBEX opraEE3Max. Konebanna B uenoeex. bropETM. 18.11
10 IBVE EaK cpelcTBO BOCIPHATHA H MepeladH HHQOPMATHHE. ¥ IBTPAEVE H HHGpaseyE. 25.11
Tenaoesle AeaeHEA (9 yacos)
11 JHeprHi TOMNHBA. |eIIOIHEPTEeTHEA. BIHAHAEe TeMOepATVPHEIX VCIOBHA HA EHIHB
TemoBeKa. 02.12
12 JabopaTopHan pabora «H3MeHeHHe TeMmepaTypEl BEMECTEA OPH OepeXoie ¢ TESPIOrO B
razoobpassce cocTogEmEe. [locTpoerme rpadHEA 3ABHCHMOCTH #TEeMOSPaTypel Tela oOT
BpeMeHH". 09.12
13 Temaosoe sarpazEeHAe aTMocheper. Pemenne sagaq. 16.12
14 Bran rpaEcnopra. [IpEMeReHe pa3THIHHE FHOOE TPAHCOOPTA B HaleM perHoHe. Bansnme
palOTH TeILIOEHX JERTATedeH HA 3EQIOTHIeCKRE IPOIEcCHL. 2312
15 Kpyrnemi cron: oFaueHeHMe EIHMATA - DAPHHEOBEIA 3ddeET B rmobamsH0e moTenmmeHHe
ETHMATANH.
16 Tennopke DpoMeccEl B TEIe TeI0BEKa. 13.01
17 JlaGopaTopuan pabora «Onpenenenne JEXaTENEHOTO 0OBEMA IETKHY GelI0BEEAR 2001
JlabopaTopHan pabora «OnpeneneHne TaEneHNA EPOEH GeI0ESEdw '
18 Pemenne sEcnepaMeRTansHEX 3agaq. (Ocuosroe ypasgerrEe MEKT, ronrgecTso BemecTea) 27)
19 Pemenne spcoepHMeETATEHER 33037 (Y pABHEHHE COCTOSHHA HISATREOTO rata. BoawxsccTs
BosayEa) 03.02
OnTiyeckHe ABaeHHA (14 gacos)
20 Poromerpas. CeeToEoH NDOTOE. 3aKoHH  ocBemerHoOCTH.  JlaboparopmEas  paboTa
«OnpegeneHde YPOBEA OCECMMERHOCTH B ETACCER 10.02
21 HexyecTeerEOR ocRemenne. BEIM 3mekTpHgeck y DanMi. 17.02
22 lepraneHOE B paccedEHo: (AHGGVIHOS) OTpAKEHHES CELTA. 94.02
JEcnepHMenTansHas pabora: «llocTpoerne H3obpaseHHT B MIOCKOM 3ePEATES. '
23 JECOepHMeRTANEHAR pabora: “MEBorokpatHoe HioDpaEeHHe DOpegMeTa B IIOCKHX
sepEATax”. 03.03
24 JIeeznr. I'nas kax onTHaeckas cAcTeMa. JederTs sperns. 10.03
25 INocTpoerEne HI00pAXERRE B CHCTEME IEPEAIL 17.03
26 [one zperna. 31.03
27 Cnocols HCOpaBTeHREd JedeETOR SPeHHA. 07.04
28 JabopaTopuaa padora: «OnpenencHEne GOKYCHOTO PACCTOAHHA H ONTHUECKOH CHIH
OTEOE i
Pemenne 35cOepEMeRTATRHER 34039 14.04
29 CEeTOERIE ABTEHHA B OPEPOIE (PAIyTa. MHDAEH. TATO). 21.04
30 OnTEUecEHe HILTIOIHE HAMMETO IPeHd. 28.04
31 Eronoreweckad onTHEA. (JFHERNE 32pEATA, [Ia3-TEPMOMETD, PACTEHHA - CEETOBOED).
32 FmpoE ceer. (CreueHHe MOpHE, CBETAMHECA OpTAHHIME, XeMETIOMHHECTIEHITHA,
OHOMIOMHHEeC IEHITHA). 05.05
33 JKOIOTHUECEHe OpobleMiel H obecHedeHHe VCTOHUHBOCTH OHOCHEpE], CES3AHHEIE O
paccedHHEM H DOTIOMEHHEM CBETA. 12.05
JamwuTa npoekTos (1 9ac)
34 IamATa DPOEETOE 15.05
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