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IHosicHuTEeNLHAA 3aNIUCKA

PaGouast mporpaMmma 1o BHEYpOUHOH JesTENbHOCTU «DU3KKa BOKPYT HAC»
npeaHazHadyeHa ajst ooyvaroniuxces 10 kjgaccoB v pa3paboTaHa Ha OCHOBE
CJIEAYIOIINX HOPMATUBHBIX JOKYMEHTOB:

— ®enepanbHbIid 3aKoH OT 29 nekadbps 2012 roga N 273-D3. «O6
obpazoBanuu B Poccutickoit denepanmmy

— IIpuka3z Munobpuayku Poccun ot 17.05.2012 N 413 "O06 yTBepKIeHUN
denepanbHOrO roCy1apCTBEHHOTO 00pa30BaTEeIbHOTO CTaHJapTa CPETHETO
obmrero oobpazoBanus" ;

— [IIpuka3 Munucrepcra npocsemienus: Poccuiickon denepamnuu ot
20.05.2020 Neo 254 "OG6 ytBepkaeHuu (heaepabHOTO MepedHs Y4eOHUKOB,
JOMYIIEHHBIX K UCIOJIb30BAHUIO MIPU PEATU3ALNU UMEIOIINX
rOCyapCTBEHHYIO aKKPEIUTAIIUIO0 00pa30BaTEIbHBIX MPOrPaMM Ha4yaIbHOTO
00111eTr0, OCHOBHOT'O 00IIIeT0, CpeTHEr0 0011ero oopa3oBaHus
OpraHu3alusIMH, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO ACSTEIBHOCTDY;

— OcHoBHast  oOmieoOpa3zoBaTebHass  MporpamMma  cpeaHero  oOIero
obopazoBanus MKOY «Menasckass COIL» na 2019 — 2024,

— TlocranoBnenue (enepanbHON CiTy>kObl 1O HAA30py B cepe 3aluThl MpaB
noTpeduTenel u Onaronoy4usi 4ejoBeKa 00 YTBEP)KAECHUM CAHUTAPHBIX
npaBui CII 2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTHYECKHUE TpeOOBaHUS K
OpraHu3alysM BOCHUTAHUS U OOYYEHUS, OT/IbIXa M O3JI0POBJICHUS JETEH U
Mostoiexku» oT 28 ceHtsiops 2020 r. Ne 28;

— MeToandeckue peKOMEHAAIMU 110 CO3JaHUI0 U (YHKIITMOHUPOBAHUIO B
00111e00pa30BaTEIIbHBIX OPraHU3aIUsIX, PACIIONIOKEHHBIX B CEITbCKOM
MECTHOCTH U MaJIbIX TOpO/ax, IEHTPOB 00pa30BaHUS €CTECTBEHHO -
HAay4YHOM M TEXHOJOTHUECKOMN HarpaBiieHHOCTeH («Touka pocTay)
(YTBepxaeHsl pacnopsbkeHreM MuHHCTEpCcTBa pocBelieHust Poccuiickoit
deneparuu ot 12 staBaps 2021 1. Ne P-6).

Peanu3anusi 00pazoBaTe/IbHbIX IPOIPAMM €CTECTBEHHOHAYYHOU M
TEXHOJIOTHYEeCKO HANpaBJeHHOCTEe! N0 (pu3rKe U BHEYPOUHOH
HAeSITeJIbHOCTH 10 (PM3HMKe € UCNO0JIb30BAHHEM 000PY/I0BAHUS IIEHTPA
«TOYKA POCTA» 7-11 knaccel/ MUHHCTEPCTBO NMPOCBENIeHUs
Poccuiickoii ®enepanuun/, 2021r. (mpakrnyeckasi 4acTb yueOHOT 0
COJIePIKAHUS MPeIMeTa YCHJIeHA MATePUAIbLHO-TeXHN1eCcKoH 0a30ii
neHTpa «Touka pocra», HCNOIb3yeMOr0 sl peaju3annu
o0pa3oBaTeJbHBIX MPOrpaMM B paMKax MpenojgaBaHus Pusukm).

AKTYaJbHOCTh JaHHOW MPOTpamMMBbl 00YCIIOBJIEHA €€ METOAO0JIOTUYECKON
3HAYUMOCTBIO - PA3BUTHE Y IIKOJIBHUKOB MOTHBAIIUU K U3YUEHUIO (PU3UKH.
Kypc umeeT ectecTBEHHOHAYYHYIO HAITPABIEHHOCTh OOIEKYJIbTYPHOTO
ypoBHs. Pu3MKa Kak Hayka 0 HauOoJiee 0OIINX 3aKOHAX MTPUPO/IbI, BHICTyMAs
B KauecTBEe Y4eOHOI 0 MpeMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIa] B



CUCTEMY 3HaHUI 00 OKpy»KaroueM Mupe. OHa pacKpbIBaeT poJib HAYKH B
HSKOHOMUYECKOM U KYJIbTYPHOM PAa3BUTUU OOIIECTBA, CIOCOOCTBYET
(OpMUPOBAHNIO COBPEMEHHOI'O HAYYHOTO MUPOBO33PEHUSI.

®I'OC HOBOrO MOKOJIEHUS TPEOYET UCIIOIB30BaHMsI B 00pa30BaTEIbHOM IIpOLECCEe
METOJIOB M MPHUEMOB ITPOEKTHO-UCCIIEIOBATEIBCKOM IeATebHOCTH. Britouenne
METO/Ia IPOEKTOB B OPTaHMU3ALIUI0 BHEYPOUHOH JESITEILHOCTH a€T MHOTO
MPEUMYIIECTB U MOJOKUTENBHBIX pe3yabTaToB. [IpoekTHas NesATenbHOCTh NaéT
BO3MO>KHOCTh HHTETPUPOBATH TEOPETUUECCKIE 3HAHUS U TPAKTUUYECKHE HABBIKH,
npuoOpeTaTh HABBIKM B3aUMOJICHCTBUS B Tpyme. (i yueHuKa mpoeKT- 3TO
BO3MOYKHOCTh TBOPUYECKH PACKPHITHCS, IPOSBUTH Ce0s1 UHANBHULyaIbHO WIN B
koiiekTuBe. [IpoekT naét oOyuaronumMcs OmbIT MorcKa HHPOPMAIIHH,
NPaKTUYECKOTO IPUMEHEHHUSI 00yUYEeHHS, CAMOPA3BUTHS, CAMOPEATU3ALAN 1
camMOaHajIn3a CBOEH AESITeIbHOCTU. 3HAHUS, YMEHUS U YHUBEPCAIbHbIE YUeOHbIE
JENCTBUS, HEOOXOIMMBIE JIsl OpraHU3aluu MPOEKTHO-UCCIIE10BATENbCKON
NESTEIbHOCTH B LIKOJIE, B OyAYIIEM CTaHyT OCHOBOM JJIsi OpraHU3ali Hay4YHO-
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH B BBICIIUX U CPETHUX MPO(ecCHOHATBHBIX
y4eOHBIX 3aBEJICHHX, TIO3BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha PHIHKE
TpyJa U B J1r000i cepe npoPpecCHOHATBHON AESITENbHOCTH.

Heo0xoauMbIM YCIIOBHEM peaiu3alliK JJaHHOM MPOrPaMMBI SIBJISCTCS CTPEMIICHHE
Pa3BUTh y 00YYAIOMIUXCS YMEHHE CaMOCTOATEIbHO padoTath, MKT-komneTeHIny,
a TaK)Ke COBEPIIICHCTBOBATh HABBIKM OTCTaWBAHMS COOCTBEHHOM IO3UITUH T10
OTpeeIEHHOMY BOIIPOCY.

Iesn kypca:

3HAKOMCTBO YYalllMXCs ¢ BAKHEUIIIMMU METOaMU MIPUMEHEHUS (PU3HUECKUX
3HAHWUU Ha [TPAKTHUKE;

(bopMHpOBaHKE ETOCTHON €CTECTBEHHOHAYUYHON KaPTUHBI MUPA yYalUXCSl.
3amayu Kypca:

pa3BUTHE MMO3HABATEIBHOIO HHTEPECA, MHTEIUIEKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEN ydaluxcs B IPOLIECCE CAMOCTOSITEIBHOTO MPUOOPETEHNS 3HAHUIM €
MCITIOJIb30BAaHUEM Pa3IMYHbIX HICTOYHUKOB HH(pOpMaInu;

MOBBIIIEHUE NH(POPMAIITMOHHOM, KOMMYHUKATUBHOM, 9KOJIOTUYECKOU KYJIbTYpHI,
OIBITA CAMOCTOSITENILHON A€ TEIBHOCTH;

COBEPILIEHCTBOBAHNE YMEHUI U HABBIKOB B XOJI€ BBIIIOJIHEHHS IIPOTPaMMBI Kypca
(BBITIOJIHEHHE JTaOOPATOPHBIX PabOT, U3yUEeHUS, 0OTOOpA U CUCTEMAaTU3AIINT
uH(popmaIuu, NoAroToBKa pedepara, npe3eHTalum);



OBJIAJICHUC YUAIIIUMUCA 3HAHHUAMU O COBpeMeHHOﬁ H&y‘IHOﬁ KapTHUHC MHUpa, O
IMUPOKUX BO3MOKHOCTAX ITPUMCHCHUA (I)I/I?)HIIGCKI/IX 3aKOHOB,

BOCIIMTAHUA HABBIKOB COTPYAHHUYCCTBA B ITPOLCCCE COBMECTHOU pa6OTBI;

OCO3HAHHBINM BEIOOP MPOPHUILHOTO 00yUYEHUSI.

OO0masi XxapaKTepuCcTHKA NPOrpaMMbl BHEYPOUYHOI 1eATeJJbHOCTH «DU3UKa
BOKPYT Hac»

HporpaMMa «Dusnka BOKpPYT HAC» OTHOCUTCA K €CCTCCTBCHHOHAYYHOMY
HaIIpaBJICHUIO BHeyquHOﬁ JCATCIBHOCTH.

ITporpaMMma coepKuT, ¢ OAHON CTOPOHBI, MaTEPHAI IO OoJIee yriyOnEHHOMY
M3YYEHUIO U3JIaraéMoro B HIKOJIBHOW Mporpamme u30paHHoro pasnena, ¢ Ipyroi —
IpeAnojaraeT u3y4yeHue Takux BOIpocoB (PU3UKH, KOTOPHIE HE BXOJAT B
IIKOJIbHBINA KYpC, HO IOBBIILIAIOT HAJIEXHOCTh 3HAHUH, YIIPOIIAIOT MOHUMAHKUE U
yCBOEHHUE yueOHOU nHpopMaluu Ha cienyrouieil crynenu ooyuenus. [Iporpamma
MO3BOJIIET OCYIIECTBISATH 3BPUCTUUECKUE MPOOBI U cHOPMUPOBATH MPAKTUUECKYIO
JESTEJIbHOCTD IIKOJIBHUKOB B M3y4aeMOi 00JacTH 3HAHUH.

Pa3BépThIBaHME CONEpKAHNS 3HAHUM B IPOTPaMMeE CTPYKTYPHUPOBAHO TAKUM
0o0pa3oM, 4TO U3y4YEeHHE BCEX MOCIEAYIOIIUX TEM 00eCeYBAETCS MPEABIAYIIUMU,
a MEXJ1y YaCTHBIMU M OOLIMMU 3HAHUSIMU MPOCIIEKUBAIOTCS CBSI3U.

[Iporpamma cocTouT U3 4 1OCTATOYHO CAMOCTOSTEIBHBIX TEMATUYECKUX MOJTYJICH.
MonynbHast CTpyKTypa Kypca, mudpepeHInpoBaHHOCTD 3aJaHUi TTO3BOJISIFOT
BapbUPOBATh COJIEPYKAHUE KypCa B COOTBETCTBUU C OCOOCHHOCTSIMH YYEHUYECKOTO
KOHTUHTEHTA (COCTaB y4eOHOM TPyMIIbl, ypOBEHb 3HAHUH, O0yUYaIOIINXCS),
HaJIM4Us 000PYyIOBAHMUS.

JlocTrkeHrne couuanbHO-TICUXO0JIOTMUECKUX LieJiel 00ecreuynBaeTcs opranu3auei
paboThl B ManbIxX rpynnax. KojiekTuBHas qesTeIbHOCTb MO3BOJISIET Pa3BUBATh Y
oOyuaroluxcss KOMMyHUKaTUBHBIE KauecTBa. BrinonHeHue rpynmnoi
IPAKTHYECKUX 3aJaHUi 00€CTIeYrBaeT pealn3alii0 OCHOBHBIX MOJIOKEHUIH
MeToaa MalibiX rpyni. CocTaB MajbIX TPy MOKET MEHAETCS IIPU NEPEXOAE K
U3YYEHHUIO CIEAYIOUIEr0 MOIYJIs. DTO obecreunBaeT 0oJiee YCIEIIHYIO
coupanu3anuio odyyaromuxcs. [IpoekTHas AesTenbHOCTD MpeaycMaTpruBaeT
MOMCK HEOOXOAMMON HEOCTAIOIICH HHGOPMAIINH B SHITMKIIONEIUX,
CIPABOYHHUKAX, HAYYHO-NIOMYJISIPHOU JIuTeparype, B IHTepHeTe u ap.

O6yqa}oma51 ACATCIILHOCTD I€aarora 3akjiro9acTcsa B CO3JaHNH OPraHu3aliliOHHO-
neagarorn4yeCKux YCJIOBI/Iﬁ JIIA y‘l€6HO-HO3HaBaT€HBHOI>'I ACATCIIBHOCTU YUCHHKOB,
B OKa3aHUHU UM HeI[aFOFI/I‘-IeCKOI\/JI IMOAACPIKKH U MGTOI[H‘-ICCKOﬁ IIOMOIIIH,



066CHC‘-II/IB3IOHII/IX rapaHTUpPpOBAHHOC PCHICHUC TUTAKTUICCKHX, PAa3BUBAOIINX U
BOCIIMTAaTCIBHBIX 3aJ1a4.

@dusrka - SKCIEpUMEHTAIIbHAS HayKa, U3Y4arolas IPUPOJHBIC SBJICHUS OIBITHBIM
nyteM. [locTpoeHnem TeopeTrueckux Mojenen pusnka 1aet o0ObsICHEHHE
HAOJI0JTaeMBIX SIBJICHUN, (OpMYyIHpyeT GU3NUECKUE 3aKOHBI, TPEICKa3bIBACT
HOBBIE SIBJICHUS, CO3JAET OCHOBY JUIS IPUMEHEHUS OTKPBITHIX 3aKOHOB IIPUPOJBI B
YeJI0BEYECKOU NpakTuke. [103ToMy ipu opraHn3anny 3aHATHN 10 BHEYPOYHOU
JESITEIbHOCTH OOJIBIIIOE BHUMAHUE YACNACTCS IKCIIEPUMEHTAIbHBIM METOIaM
UCCIIEIOBaHMsI, YTOOBI Pa3BUBATh y 00YYAIOMINXCS HABBIKK Y4€OHOM, TPOEKTHO-
MCCJIEOBATEIBCKONW U TBOPYECKOU IEATEIbHOCTH.

MexnpeaMeTHbIe CBSA3H, PEATU3YEMBIE TPOTPAMMON BHEYPOUHOU ESTENBHOCTH
«Du3nka BOKpYT Hac»:

Maremaruka: rpaduka, perieHue 3aaad, MpoIeHTHI.

buosnorus: ®uBble OpraHu3Mbl, OMOJIOrHYecKasi ONTHKA, KJIeTKa, Ouocdepa.
XUMHMSI: COCTaB U CTPOCHHE BEIIECTBA.

["eorpadusi: METOABI M3YUCHUS KIUMaTa U HEAP 36MIIA, aTMOCHEPHI.

DKOJIOTHS: 3arps3HEHHE aTMOC(EPhI, SKOJIOTHUSCKHUE TTPOIECChI, TAPHUKOBBIHI
ahdekr, 6uocdepa.

1. Onucanne Mecta yueOHOro npeaMera B y4eOHOM IJIaHE

B yue6noM mane MKOY «Menasckast COILl» Ha BHEYpOUHYIO A€STEILHOCTD 10
¢usuke B 10 kinacce BoieneH 1 yac B Hepeno. CoryiacHo KajaeHaapHoro rpaduka
Ha 2023/2024 npeaycmorpeno 34 yueOHbIX Henean. Cpok peanu3aiiu
nporpammsl — | rog. HanpaBnenue BHEypOUHOH AEATEIbHOCTH -
€CTECTBEHHOHAYYHOE.

2. Cogepxanne yueOHOro Kypca

Copeprkanre Kypca Ka4eCTBEHHO OTIMYaeTcs OT 0a30BOT0 Kypca ¢pusuku. Ha
ypoKax 3aKOHbI (PU3UKH PACCMATPUBAIOTCS B OCHOBHOM Ha HEKUBBIX 0OBEKTAX.
OpmHako 04eHb BaXKHO, YTOOBI Y YUAIIIUXCS MMOCTETICHHO CKJIAbIBATTUCH YOCKACHUS
B TOM, 4YTO, IPUUYMHHO-CJICJICTBEHHAS CBSI3b SIBJICHUN UMEET BCEOOITUI XapaKkTep U
YTO, BCE SIBJICHUSI, IPOUCXOAIINE B OKPYKAIOIIEM HAaC MUpPE, B3aUMOCBsI3aHbl. B
KypC€ pacCMaTpHUBAIOTCS BOIIPOCHI, HAIIPABJIEHHBIC HA pAa3BUTHE UHTEpPECA K



¢du3nKe, K SKCIIEPUMEHTAILHON e TENIbHOCTH, (POPMUPOBAHHE YMEHUI paboTaTh
CO CIpaBOYHOM JHUTEpaTypoid. Bo Bpems uzydenus kypca « Pu3uka BOKpYT HAC»
pebsiTa moIy4aroT BO3SMOXKHOCTh MMPOBOAUTE MCCIIEI0BATEIBCKUI MTPOEKT IO
1r000My U3 BRIOpaHHBIX HalpaBiieHHd. Ha HTOTOBBIX 3aHATHIX 00y4aromuecs
BBICTYMAIOT U 3aIIUIIAIOT CBOM MPOEKT.

3JIeKTpOMaFHI/ITHI>Ie sAiBJIeHUsl — 8 YacoB

DnexTpocTaTUUecKue 3apsaabl. BeITOBbIE 31eKTponpuOopskl. JJoMaHss
AJIEKTPONPOBOJIKA. TEXHUKA O€30IIaCHOCTH MpU paboTe ¢ «OBITOBBIM
AIIEKTPUYECTBOM». 3HAKOMCTBO C pabOTON MHIMKATOPHOU OTBEPTKOMH,
AIIEKTPUYECKUM TECTEPOM; UCCIIEJOBAaHNE KBAPTUPHON IIPOBOJIKH HA
M0’KapOOIAaCHOCTh, COCTaBICHUE NPUHLIUIINATBHON M MOHTAKHON CXEMBI
AIIEKTPOIPOBOJIKH, OCHOBBI 3JIEMEHTAPHOTO PEMOHTA OBITOBBIX 3JIEKTPOIIPUOOPOB.
DIIEKTPUYECKHE CBOMCTBA TeJa YenoBeka. buoanekrpuuectso. @oTopenenTopsl,
IIEKTPOPELENTOPBI, OMOAIEKTPUYECTBO CHA.

MarsuTHOE MoJji€ U )KUBBIE OpraHu3MEI. Hcnonbp30BaHnEe MarHuTOB B 6I>ITy.
HMcnonp30BaHME MarHuTa Kak MeTaJJIOMCKATEs.

Panguno. Tenesunenue. BausiHue 31€KTpOMarHuTHOTO U3JIYYEHUS HA )KUBOU
opranusM. MccnenoBanre THTEHCUBHOCTH 3JIEKTPOMArHUTHOTO U3JTyYEHUS
ANEKTPOOBITOBBIX TPUOOPOB C TOMOIILI0 PEHTTEHOBCKOM TIJICHKH.

MexaHnndecKue KoJie0aHus v BOJIHBI - 2 yaca

Mexannueckue kojiebanust v yenoBek. [Ipoucxoxaenue ouopurmon. Cepiie u
3BYKH, COIPOBOKJIAOIIKE pabOTy cepua U JIETKUX, UX 3anuch. CTETOCKONU
(dboHenaockon. BeicTyknBaHNe — Kak OJIMH U3 CIIOCOOOB OMpPEAENICHHs pa3MEPOB
BHYTPEHHHUX OPTraHOB U UX COCTOSIHUS. 3BYK KaK CPEACTBO BOCIIPUATHUS U
nepenaun uHpopmauu. Opran cinyxa. O0JacTh CIBIIIMMOCTH 3BYKa. 1 '010c0BOM
anmapar 4eJaoBeKa. XapaKTepUCTHKHU T0JI0Cca YEIOBeKa. YIbTPa3ByK U MHPPa3BYK.
@uU3nyecKre OCHOBBI YJIbTPAa3ByKOBOI'O UCCIIENOBAHMS YETOBEKA. 3BYKH IIPUPOIBI.

TenyioBble ABJIEHUA - 9 yacoB

Bune! Terionepenauu B 6bity. Auddysua. Kunenune. Bornpocsl 6e30macHocTH B
TEIJIOBBIX Tpoueccax. CrnocoObl U3MEpEeHUs: TeMIepaTypbl. TepMOperyasTopshl.
3HaueHue uBeTa s 0popMIIEHUSI OBITOBBIX MPUOOPOB, OCYbI; MPOBEPKA
pa®oThl BEHTWIISLIMK; apPOMAaTU3alKs TOMEIIEHHUS, U3TOTOBJIEHHUE BOJIOCSIHOTO
rurpoMerpa. HachblllieHHbIH, HEeHAChIIEHHbIN TTap. BiaxkHocTh. 3HaUeHue
TEMIIEPaTypPHOTO PEKUMA U BIIAKHOCTH JIJIS )KU3HEAEATEIbHOCTH YEJI0OBEKA.

OnTunueckue sABJeHud - 14 yacos



®oromeTrpusi. CBeTOBOM NOTOK. 3aKOHBI OCBEILIEHHOCTH. 3aKOHBI T€OMETPUYECKOM
ontuku. 3epkaio. [Toctpoenne n300paxeHust B IOCKOM 3€pKaJI€ U B CUCTEME
3epkaj. ToHKas JIMH3a: HaXOXKAEHHE 00beKTa 1o X0y Jyuyeil. DopMyia TOHKOM
auH3bl. CTpoeHue ria3a yenoBeka. GU3nuecKre OCHOBBI 3pEHUS UEIOBEKa.
JledexTsl 3peHus u crnocoObl UX HcnpaBieHus. PacueT napameTpoB JIMH3BI U
n3o0paxenust. CiekTpaabHasi U SHEpreTH4ecKasi 4yBCTBUTENIbHOCTD IJ1a3a.
[TonHOE BHyTpeHHEee oTpakeHue. BonHoBas ontuka. [lucnepcus cera.
WuTepdepentus u qudpaxius ceeta. CBETOBBIC SIBJICHHS B IPUPOJIE.

3amura npoeKToB — 2 yaca

BHeypouHas nesTeabHOCTh NPeanoiaracT O0IbIIyI0 CAMOCTOSATENBHYIO padoTy
ydamuxcs. TeopeTnueckuil MaTepra JOJIKEH ObITh HEPA3pPhIBHO CBSI3AH C
npakTukoi. [Ipu nogdope AMIaKTHYECKOro MaTepHalia UCIOJIb30BaTh 3aJaHUs
BCEX BUJIOB U YpOoBHEW. Bee mpakTuueckue paboThl NpoBOAATCA 0€3 yKazaHUH K
pabdoTte, yTOOBI BHIIOJHEHHUE 33/1aHUI OBLIIO TBOPUYECKUM MpolieccoM. B ciydae
3aTpyAHEHUN HEOOXO0 UM UHANBUIYTbHBIN MOJIX0/1, KOTOPBIN 3aKIII0YaeTCs B
UCIIOJIb30BAaHUU KPATKOTO WJIM MOJIPOOHOTO onucanus pabotsl. O0BEM MaTepralia
M3Y4aeMbIX TEM 3aHSATUN U KOJIMYECTBO OTBEAEHHBIX HA 3TO YaCOB OMPEIEIISIETCS
CaMUM YYUTEJIEM.

[Tpuembr 1 MeTOABI PaOOTHI, KOTOPHIC TIIAHUPYIOTCS MPU PEATH3AIUN TIPOTPAMMBI:
-CaMOCTOSITEIIbHBIE PA0OTHI C HCTOYHUKAMH MH(POPMAIIUH;

-YCTHBIE€ COOOIICHUS yUaIUXCsl C TTOCJIEYIONIEH TUCKYCCUEH;

-3BPUCTUYCCKHE OECE/IbI;

-3JIEMEHTBI UTPOBBIX TEXHOJIOTHUH;

-BBITTOJTHEHUE DKCIIEPUMEHTATBHBIX M TIPAKTHIECKUX padoT IO TETUIOTE,

OTITHKE;

-paboTa ¢ TUAAKTUYECKUM MaTeprajoM;

-CaAMOKOHTPOJIb YHallIUMHUCsS CBOUX 3HAHUU 110 BOIIpOCaM JIsd ITIOBTOPCHUA.



IIporpammMHoe 1 yueOHO-MeToAUYECKOE 00ecTieyeHne

IleuaTHbie
nmocooust

Y4eOHUK
(aBTOP,
Ha3BaHue, roj
U31aHUs,
HU3/1aTeJIbCTBO)

Jlutepartypa

borpanoB K.}O. «®uU3uK B roctsx y
o6uosiora»y M, Hayka, 1986;

Kabapaun O.® «BueypouHnas
pabota no ¢usuke» M,
[Ipocsemienue 1983;

[Tepenbman «3aHnMaTEIbHAS
dbusuka» 1-3 yactp M, Hayka 1980;

Tapacos JI.B ®usuka B npupoe
M, IIpocsemenne 1988;

Cwmupnos A.I1., 3axapos O.B.
Becénpiit 6am 1 BIyMUYnBBIA YPOK:
du3nvecKue 3aJa4u C
JUPUYECKUMU YCIIOBUSMU. - M.:
Kpyrozop, 1994;

VYconbues A.Il. 3agaun no ¢pusuke
HA OCHOBAHHH JIUTEPATYPHBIX
CIOKeTOB. - ExaTepunOypr: Y-
®akropus, 2003;

Enoxosuu A.C. CipaBo4HMK 110
(du3uKe u TeXHUKE. - M.:
[Ipocsemenune, 2006;

«ITo3Hait camoro cebs /
bubmuoteka «IlepBoe ceHTIOPs»

cepusi «Pusnka» Bolyck No26
2009;

Kukoun N.K. Pacckassl 0 pusuke u
¢usukax // bubnuoreuka «KBaHT».
Brein. 53. M.: Hayka; ri. pea. gus.-
Mart. IuT., 1986;

lansnepmrreitn JI. 3annmaTenbHast
dbusuka». - M.: PocmdH, 1998;

Mapos M. ITnanersr ConHeyHOU




cucteMbl. — M. Hayka, 2011;

Tut Tom Hayunsie 3a0aBbl.
®dwusuka: onbIThI, (POKYCHI U
pasBieueHus: mep. ¢ ¢p. - M.:
ACT: Actpensb, 2007;

Yokep x. Pusnyeckuu
detiepBepk. - M.: Mup, 1979.

JleonoBuu A.A. ®usnueckuit
kasennockon. - M.: bropo KBan
TyM, 1994;

Apakensn M.K., Baiinmreiin JILU.
DeKTpoOE30MacHOCTh B KHUJIBIX
31aHuAX.- M.: DHeproaToMusaar

1983;

Tynpunnckuit M.E. CoopHuk
KaueCTBEHHBIX 337124 M0 (U3HKE.
M.: «IIpocBemienue» 1965;

KOdanona N.JI. 3annumaTenbHbIe
Beuepa 1o (pusuke B cpeaHeit
mkosie. M. «IIpocsemenuey, 1990.

padouas 1.B.®. llIunos Pabouas teTpaasb
TeTpajib, JUTSI IPOBEJICHUS Ta00pPaTOPHBIX
TeTPaau JJIsl pabot 9 knacc. — M.: [IpocBemieHue
Jadoparopubix ||, 2007
pabot
2. B.A. KacssHoB, B.A. KopoBun
Tetpanp 11t 1aGOpaTOPHBIX padboT
10 ximacc — M.: [Ipoda, 2008
3. B.A. KacesiHOB, B.A. KopoBuH
Tetpaap aJist 1abopaTOpHBIX pabOT
11 xnacc — M.: JIpoda, 2008
nupakTudeckme | Kaprouku-zaganus mis
MaTepHaJIbI BBINIOJIHEHUS MMPAKTUYECKUX padboT./

B.®. IIIunos — M.: IIpocselienue ,
2002.

Paznarounsiii MmaTepuan no Gpusnke
/ Ymakosa M.A. — M.:




[Ipoceemienue , 1990.

METOANYECKHE
MaTepHAaJIbl

TemaTuyeckue Mpe3eHTALUUIIO
COJIEPKAHUIO MTPOTPaAMMBI
BHEYPOUYHOU J1€ATEIbHOCTH
«Dusuka BOKpyr Hac»

Texnnueckue cpeacTBa 00y4eHus

KommnreroTep ¢ BBIXOAOM B
HNnTepHeT, MyJIbTUMETUNHBIN
MIPOEKTOP.

Komriekts! yaeGHO-
71a00paTOPHOTO 00OPYAOBAHUE TS
MIPOBEICHMSI MPAKTHYECKUX PadoT.

Harasaabie mocooust

TaGnu1rel, MaKeThl, ICHCTBYIOIIHE
MOJIC/IH, TIeYaTHBIC U
MHTEPAKTUBHBIC IIAKATHI 110
M3y4aeMbIM TEMaM

bubaroreka — BCE 1Mo nmpeaMery
«®Dusukay. http://www.proshkolu.ru

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

Enunas koutekuust nudpoBbIx
00pa3oBaTeIbHBIX

pecypcos. http://school-
collection.edu.ru

NHTepecHble MaTepuansl K ypOKam
(1)I/ISI/IKI/I II0 TEMaM, HarJIAaHbIC
nocobus k ypokam. http://class-
fizika.narod.ru

[udpossie oOpazoBaTeIbHbIE
pecypcsl. http://www.openclass.ru

DNEeKTPOHHBIE YUEOHUKHU IO
dusuke. http://www.fizika.ru

HHTEpPHET-

pecypchbl
Hudpossbie
oOpa3oBaTejibHbIE
pecypchl:

npoyue
(muckm, 1.
MocoOus u T.I1.)

Cepus nuckos DVD:
MynbTuMennitHoe yueOHoe
nocobue «Harnsannas dpuzuka»

Cepus nmuckoB DVD: CoopHuk
JIEMOHCTPAITOHHBIX OTIBITOB JJISI
cpeaHelt 001eo0pa3oBaTeIbHOM



http://www.proshkolu.ru/
https://урок.рф/library/programma_vneurochnoj_deyatelnosti_dlya_uchashihsya_10_203246.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

Kokl «IIIkoapHbIN hu3nyueckuit
skcriepuMenT» / CoBpeMEHHBIM
ryMaHuTapHbiil yausepcuret 2006

Cepus auckos DVD:
«QHIUKIONEANS aToMay /
IN'ockapnoparusa «Pocatom», 2012

Juck «AToMm Ha cityx0e
yenoBeky»/ ['ockapropanus
«Pocarom», 2001




IInanupyemble pe3yabTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa, Kypca

[InaHupyemble pe3ynbTaTbl OCBOEHUS IPOTPAMMBI HAIIPABJIECHBI HA PA3BUTHE
YHUBEPCAIbHBIX YU€OHBIX JeHCTBUH, yueOHOH 1 obmenosb3oBaTenbckoit MKT-
KOMIIETEHTHOCTU 00YYaIOIINXCsl, OTbITA TPOCKTHON JIEATEIbHOCTH, HABBIKOB
paboThI ¢ UHPOpMAITUEH.

JInuHnocrHbIE:

CdopMupoBaHHOCTH MMO3HABATEIBHBIX HHTEPECOB K MPAKTHUECKOU U MTPOESKTHOM
NEeATEIbHOCTH U OCHOB COLIMAIbHO-KPUTUUYECKOTO MBILIJIEHUSI HA OCHOBE Pa3BUTHS
MHTEIJICKTYalIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH yJaluxcs;

Y6€}KIIGHHOCTI> B BO3MOXHOCTH ITIO3HAHUS ITPUPOALI, B H€06XOI[I/IMOCTI/I
Pa3yMHOI'O UCIIOJIb30BaHUA I[OCTI/I}KGHI/Iﬁ HAaYKH U TCXHOJIOT 15071 JIIA ,Z[aHBHeﬁHIGFO
Pa3BUTHA YCIIOBCUCCKOI'O 06IIIGHI/I}I, YBAKCHHC K TBOpLIAM HAYKH U TCXHUKU,
OTHOIICHHC K (1)I/I3I/IK€ KaK K 3JICMCHTY O6HIGH€HOB€HGCKOﬁ KYJIbTYPHI;

CaMOCTOSTENBHOCTD B MPUOOPETEHNN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUN
ITOHMMAHWH UX 3HAYEHUs JUIS JAJbHEUIIETO U3YUEHUsI €CTECTBEHHBIX JUCIUILINH;

MOTI/IBaI_[I/IH 06p330BaT€HLHOﬁ ACATCIIBHOCTHU IIKOJIBHUKOB Ha OCHOBC JIMYHOCTHO-
OPUCHTHUPOBAHHOI'O IIOAXO4,

YMEHHH ONPEIENSITh TPAHUIIBI COOCTBEHHOTO 3HAHUS M HE3HAHMSI; Pa3BUTHH
CIIOCOOHOCTH K CaMOOLIEHKE (OLIEHMBATh COOCTBEHHYIO YUEOHYIO AESTENbHOCTD:
CBOM JJOCTHKEHHSI, CAMOCTOSATEIHHOCTh, HHUIIUATUBY, OTBETCTBEHHOCTD, IIPUYHHBI

Heyaay);

dopMupoBaHUE IIEHHOCTHBIX OTHOIICHHH IOYT K APYTY, YUUTEII0, aBTOpaM
OTKPBITUH U N300peTEeHUM, pe3yJibTaTaM 00yUEHUSI.

c(hOpMHUPOBAHHOCTU KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U
COTPYIHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;

ycBoeHuu Th npu mpoBeieHNH npakTHudeckux padboT, chopMrUpoBaHHOCTH
OepeXKHOTr0 OTHOIICHHUS K IIKOJIbBHOMY 000PYIOBAaHHUIO.

MertanpeamerHsle:
B cdepe perynsTHBHBIX YHUBEpCATBHBIX YU€OHBIX JCHCTBUN:

OBrnazieBaTh HaBBIKAMU CaMOCTOSATEIIBHOTO IPUOOPETEHUSI HOBBIX 3HAHUH,
OpraHu3alyy y4eOHOM AesITeIbHOCTH, TOCTaHOBKA I1eJIeH, TUTaHUPOBaHU,
CaMOKOHTPOJISI U OLIEHKU PE3YJIbTATOB CBOEH JI€SITETbHOCTH, YMEHUSIMHU
MPEIBUAETh BO3MOKHBIE PE3YIbTAThl CBOUX JACHCTBUN;



[Tonumatn pasiaunsa MCKAY NCXOAHbBIMUA (I)aKTaMI/I U THIIOTC3aMM OJIA UX
06’bHCHeHI/IH, TCOPCTUUCCKUMHU MOACIIEIMA U PCAJIBHBIMHU 06T)CKT8,MI/I, OBJIaACBATH
YHUBCPCAJIbHBIMU y‘le6HI)IMI/I HCﬁCTBHﬂMH Ha IIpuMCpax r’mroTe3 ajist 00BICHCHUS
N3BCCTHBIX (1)aKTOB u BKCHepI/IMeHTaHLHOﬁ IMPOBCPKH BBIABUTI'ACMbIX T'MIIOTC3,
p33pa60TKI/I TCOPCTUUCCKUX MOI[CJ'IGﬁ IIponcCCOB UJIN HBﬂeHHﬁ;

B cepe mo3HaBaTenbHBIX YHUBEPCATBHBIX YUYCOHBIX JEHCTBHIA:

dopMupoBaTh YMEHMS BOCIPUHUMATD, TepepadaThiBaTh U MPEACTABIIATD
uH(OPMAIUIO B CIIOBECHOM, 00pa3HOM, CHMBOJIMYECKON hopMax, aHATU3UPOBATH U
nepepadaThiBaTh MOJYUYEHHYIO HHPOPMAIIUIO B COOTBETCTBHH C MTOCTAaBICHHBIMU
3aJlayaMu, BbIIENSATh OCHOBHOE COZIEpKaHUE MTPOYUTAHHOTO TEKCTa, HAXOJUTh B
HEM OTBETHI Ha MMOCTaBJICHHBIE BOIIPOCHI U U3JIarath €ro;

BbBIIBUI'aTb I'MIIOTC3bI, OCYHICCTBJIATH UX IIPOBCPKY, IMOJIb30BATHCA
OMOIMOTEYHBIMUA KaTajoramu, CriciuajJbHbIMU CIIpaAaBOYHHUKAMH, YHUBCPCAJIbHBIMHA
OHIUKIOIICAUAMU IJIS ITIOUCKaA I/IH(i)OpMaI_[I/II/I 00 00BEKTax.

HpI/IO6pCTaTI) OIIBIT CaAMOCTOATCIIBHOI'O ITIOMCKA, aHaJIn3a U 0T60pa I/IH(l)OpMaI_[I/II/I C
HCIIOJIB30BAHHUCM PA3JIIMYHBIX HCTOYHHUKOB, 1 HOBBIX HH(bOpMaHHOHHBIX
TEXHOJIOT U JJI1 pCIICHUA ITIO3HABATCIIBHBIX 3a/1a4;

OcBaunBaTh NpUEMBI JEUCTBUN B HECTAHJAPTHBIX CUTYAIUSAX, OBJIA/ICBAThH
ABPUCTUYECCKUMH METOIAMH PEIICHUS ITpodIeM

B cepe koMMyHUKATUBHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUM:

Pa3BuBaTh MOHOJIOTUYECKYIO U JUATIOTUYECKYIO PeUb, YMETh BhIpakaTh CBOU
MBICJTU ¥ CITIOCOOHOCTH BBICJIYIIIUBATh COOECEHUKA, TOHUMATh €r0 TOUYKY 3pEHUS,
MIPU3HABATh MPABO JIPYrOro YeJI0BEeKa HA €ro TOYKY 3pEHMs], IPU3HABATh MPABO
JPYroro 4ejJoBeKa Ha UHOE MHEHHE;

dopMupoBaTh YMEHHSI padOTaTh B IPYIIINE C BHIITOJIHEHUEM PA3JIMYHBIX
COLIMAJIBHBIX POJIEH, TPEICTABIIATh U OTCTAUBATh CBOM B3TJISJbI U yOCKICHUS,
BECTH IMCKYCCHIO.

IIpeamerHsbIe:

dopmupoBaTh MPEACTABICHUS O 3aKOHOMEPHOH CBSI3M U TIO3HAHMSI IPUPOABI, 00
OOBEKTUBHOCTH HAyYHOTO 3HAHUS; O CUCTEMOOOpa3yoliei ponu Gu3nuku s
Pa3BUTHUSA APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTHI;, 0 HAYyYHOM
MUPOBO33PEHUH KaK pe3yJbTaTe U3yueHUs] OCHOB CTPOCHHS MAaTEPUH U
(byHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dopMupoBaTh EPBOHAYATBLHBIC MPEJCTABICHUS O (PU3NIECKOMN CYITHOCTH
SABJICHUN NIPUPOJIbI (MEXaHUYECKUX, TETUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX ),



BUJIaX MaTepuH (BEIIECTBO U TOJIE), MIBIKEHUH KaK CITOCO0E CYIIEeCTBOBAHUS
MaTepUH; YCBauBaTh OCHOBHBIC HJICH MEXaHUKH, aTOMHO-MOJICKYJISIPHOTO YUYCHHS
O CTPOEHUHU BEIIECTBA, JIEMEHTOB 3JICKTPOJIMHAMUKHA U KBAaHTOBOUW (DH3HUKH;
OBJIa/ICBATh IMOHSITUHHBIM aIlllapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3HKU;

[TproOpeTraTh OMBIT MPUMEHEHHS HAYYHBIX METOIOB TIO3HAHUSA, HAOIIOICHUS
bu3nYECKUX SIBICHUHN, MPOCTHIX SKCIIEPUMEHTABHBIX UCCIIETOBAHUM, MPSIMBIX U
KOCBEHHBIX U3MEPEHUI C UCTIOJIB30BAHUEM aHAJIOTOBBIX M LU(DPOBBIX
U3MEPUTENbHBIX TPUOOPOB; MOHUMATh HEM30EKHOCTH MOTPEIIHOCTH JTFOOBIX
U3MEPEHUN;

Oco3HaBaTh HCO6XOI[I/IMOCTI> IMPUMCHCHHA I[OCTI/I)KCHI/II\(JI (1)I/I3I/IKI/I 1 TEXHOJIOTUM
I palfliOHAJIIBHOTO IIPUPOAOIIOJIb30BaAHUA,

OBHaﬂeBaTB OCHOBaMH 0€30IIaCHOI'0 MCIIOJIb30BAHUS €CTECTBCHHBIX U
HCKYCCTBCHHBIX JJICKTPUUCCKUX U MAI'HUTHBIX HOJIeﬁ, QJICKTPOMArHUTHBIX U
3BYKOBLIX BOJIH, CCTCCTBCHHBIX U UCKYCCTBCHHbBIX HOHU3UPYIOIIHUX I/ISJ'Iy‘-IGHPlf/'I BO
n30ekaHne UxX BpPCAHOI'O BOBI[CﬁCTBPISI Ha OKPYKAIIYIO CpCaAy U OpraHu3m
YCJIOBCKA,

Pa3BuBaTh yMeHME IIJITAHUPOBATH B TIOBCEAHEBHOM KU3HU CBOM JAEHUCTBUS C
MIPUMEHCHUEM TMOJYYEHHBIX 3HAHUN MEXaHUKH, JICKTPOAUHAMUKH,
TEPMOJMHAMUKY U TEIJIOBBIX SIBICHUM C LIEJIbI0 COEPEKEHUS 310POBBSI;

dopMHUpOBaTh MPEJCTABICHUS O HEPAIIMOHAIIBHOM UCTOJIb30BAHUM TTPUPOTHBIX
PECYPCOB M DHEPIUH, O 3arPA3HEHUN OKPY KAIOIIEH Cpeabl KaK CIEICTBUU
HECOBEPIICHCTBA MAIIMH U MEXaHU3MOB.



TemaTnueckoe nIaHUpoBaHue Kypca “@uznka BOKpYr Hac”

10 kaacc (1 yac B Hee110)

No w/m | Tema KosauvecTBo JlaGopaTopHble
4acoB padoThI
| 1 | DmexTpoMAarHMTHBIE SBJICHHS I 8 [ 1 |
Mexanunueckue kojaeOaHus u 2
BOJIHBI
| 3 || Tennoswie sBnenus 9 | 3 |
| | OnTiueckue spnenus 14 | |
| | 3ammTa npoexTos 1 | |
| I Bcero || 34 [ 8 |

JlabopaTopHbie padoThI HAa 3aHATHUAX BHEYPOUYHOI IeATEJIbHOCTH 110
(pu3uKe MPOBOAATCH C UCNOJIb30BaHUEeM 00opynoBanus nenrpa « TOUKA
POCTA» 7-11 kaaccsl/MuHncTepcTBO NpocBemienns Poccuiickoii
®enepannu/,2021r. (mpakTHyeckas 4acTb y4eOHOI0 CoAep;KaHUA MpeaMeTa
YCHJICHA MAaTepPHAJIbHO-TeXHUYEeCKOH 0a30i neHTpa « Touka pocray,
HCIOJIB3YEeMOr0 JJIsl peaau3anuy o0pa3oBare/bHbIX IPOrPaMM B PaMKax
npenogaBanus Gpusuku) u 000pya0BaHus KaOMHeTa PUIUKH.



No 3ausaTus

Tema 3ansaTus

n/n
DJIeKTPOMATHUTHBIE siBJIeHUS (8 yacoB)

1 DnexkTpudecKre 3aps/ibl U )KUBbIE OpraHu3Mbl. BiusiHue
AIIEKTPUYECKOTO MOJIsl Ha )KMBBIE OPraHru3Mbl. BHO3IEKTpUUECTBO.

2 JlabGopaTopHuasi padora «OrnpeierieHue CONpOTUBICHUS TKaHEH
YEJIOBEKa»

3 || TIpupo/IHbIE U HCKYCCTBEHHBIE YEKTPHUECKHE TOKH.

4 HcTropust s3HEpreTUKU. DHEPIHsl JIEKTPUYECKOTO TOKA U €€
VICITOJIb30BAHUE.

5 Kondepenuus «nekrpuyeckue ceTu mpoOIeMbl U MEPCIEKTUBHI.
AJpTepHaTUBHBIE HCTOYHUKH SHEPTUM)

6 | MarauTHOe 11011€ 3eMJIH 1 €ro BIIHMSHHE HA YelloBeKa.

7 CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH HU3KOM YaCTOTHI.
PaanoBOIHBI U YETOBEK.

8 buonornyeckne cBONMCTBA 3JIEKTPOMArHUTHBIX BOJIH BBICOKOM
4acTOTBHI.

MexaHn4veckue KoJ1e0aHUs U BOJIHBI (2 yaca)

9 Konebanus v BoJIHBI B )KMBBIX opranu3max. Konebanus u
yenoBeK. buopurm.

10 3BYK KaK CpeJICTBO BOCIIPUATHS U Mepeiadyl HHGOPMALIIH.
YapTpa3Byk U HH(Ppa3BYK.

TemoBble aABJIeHNs (9 4acoB)

11 OHeprus TormBa. TernosHepreTuka. BiusHue TemrepaTypHbIX
YCJIOBHI Ha KU3Hb YEJIOBEKA.

12 JlabopaTopHasi padora «/3mMeHeHne TemnepaTypbl BEIIECTBA
IIPU MEPEX0/I€ C TBEPAOTO B ra3000pa3HOE COCTOSTHUE.
[TocTpoenue rpadrika 3aBUCUMOCTH TEMIIEPATYPhI T€JIa OT
BPEMEHN.

13 || TemoBoe 3arpsizHeHune arMmocdepsl. Pemenne 3amay.

14 Bune! TpancniopTa. [IpuMeHeHre pa3nu4HbIX BUAOB TPAHCIIOPTA B
HalleM pernoHe. BrnusiHue paboThl TEIJIOBBIX JBUTATENEH Ha
HKOJIOTUYECKUE MTPOLIECCHI.

15 Kpyrasiii cron: «M3MeHeHre KiiMMara - TapHUKOBBIN 3P ekt u
r7100aJbHOE MOTEIIJICHUE KIIMMAaTa.

16 || TeruoBBIe IIPOLIECCH B TENE YENOBEKA.

17 JlabopaTtopHnasi pabora «OnpeneneHue ApIXaTeIbHOTO0 00bEMa

JCTKHUX YCJIIOBCKaA»

JlaboparopHasi pabora «OnpenenieHue JaBieHUus KPOBU




| venoBexa»

18 Penienne sxcnepuMeHTanbHbIX 3a71a4. (OCHOBHOE YpaBHEHUE
MKT, KoJIM4eCTBO BEIIECTBA)
19 Pemenue skcriepuMeHTanbHBIX 337a4. (Y paBHEHHUE COCTOSHHUS
UeabHOro raza. BiaxxHoCTh Bo3/yxa)
OnrTnyeckue siBjenus (14 yacon)
20 ®oromeTrpusi. CBETOBOM NOTOK. 3aKOHBI OCBELIEHHOCTH.
JlabopaTtopHas pabota «OnpenieeHue ypoBHs OCBEHIEHHOCTH B
KJIACCe»
| 21 || HckyccTBeHHOE OcBeneHue. Bubl DIIEKTPUYECKUX JIAMIL.
22 3epkanbHOe U paccesiHHoe (quddy3HOE) OTpaKeHUE CBETA.
OkcnepumeHTanbHas padoTta: «llocTpoeHue n3o0paxxeHus B
TUTOCKOM 3€pKajiey.
23 DkcnepuMeHTallbHast padboTa: “MHOrokpaTHoe u300pa>keHue
MpeaMeTa B INIOCKUX 3epKajiax’”.
| 24 || JTumsel. Tias kak onTHueckas cucreMa. Jed)eKThl 3peHus.
| 25 | ITocTpoeHue H306paKeHNs B CUCTEME 3epKall.
| 26 | Hone 3penmus.
| 27 | Crioco6e! ucnpapienns ned)eKTOB 3pEHHSL.
28 JlabGopaTopHnasi padora: «Onpeaenenue GOKyCHOTO pacCTOSHUS
Y ONITHYECKOU CUJIBI OUYKOBY»
Perenne skcriepiMeHTaIbHbIX 33/1a4.
| 29 || CeToBbIe sIBIICHMS B IpHpOIe (Pasyra, MUPaXH, Talo).
| 30 | OnTHYECKHE MIUTIO3MH HAIIETO 3PEHHS.
31 buonornyeckas ontuka. (JKublie 3epkana, riaz-repMomMeTp,
pacTeHUsl - CBETOBO/IBI).
32 Kusoii cBet. (CBeueHne MOPs, CBETSINECS OPraHU3MBI,
XEMITFOMUHECIICHITNS, OMOTFOMIUHECIICHIINS ).
33 DKoJioruyeckue mpoodIeMbl U 00ecredeHue YCTOMYMBOCTH
orocdepsl, CBI3aHHBIE C PACCESTHUEM U TIOTJIONIEHUEM CBETA.
3amuTa nmpoeKToB (2 4yaca)
| 34 || 3ammTa mpoexToB




KanengapHo — TeMaTnuyeckoe MJIaHMPOBAHHE

Ne 3ans Tema 3ansiTus Jara
THS 11/T1 cpoK dakT
JJIeKTPOMATHUTHBIE siBJIeHHs (8 YacoB)

1 DNEKTPUYECKUE 3apsIbl U )KUBbIE OPTaHU3MBI.
BrusHue s1eKTpuYecKoro moJis Ha *KUBbIE
opraHu3Mbl. buo3IeKTpUYECTBO.

2 JlaboparopHnasi padora «OrnpezneneHue
CONPOTHUBJICHUS TKAHEW YETOBEKa»

3 [IpupoaHbIe U NCKYCCTBEHHBIE 3JIEKTPUUECKUE
TOKHU.

4 Hctopus sHEpreTuku. JHEprus dJIEKTPUIECKOTO
TOKA U €€ UCIOJIb30BaHUE.

3) KoHpepeHnuus «nekrpuyeckue cetu npooiemMsl U
MEPCHEKTUBBI. AJTbTEPHATUBHBIE NCTOYHUKHU
SHEPTUM»

6 MarnuTHoe nosie 3eMJIM U €ro BIUsSHUE Ha
YeJI0BEKa.

7 CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH HU3KOM
4acTOThl. PallOBOJIHBI U YEJIOBEK.

8 buonornyeckne cBOKWCTBA 3JIEKTPOMArHUTHBIX
BOJIH BBICOKOM YaCTOTHI.

MexaHnnveckue Koje0aHnsi M BOJHBI (2 yaca)

9 Kone6anus 1 BOJHBI B )KMBBIX
opranusmax. Konebanus u uyenoBek. buopurm.

10 3BYK KakK CpeJICTBO BOCHPHUSITHS U NTepeaadn
uHpopMaIu. YIIbTpa3ByK U HHPPA3BYK.

TensioBbie siBJIeHus (9 yacoB)

11 OHueprus TormBa. TemnosnepreTuka. Bousiaue
TEMIIEpaTypPHBIX YCIOBUI Ha XU3Hb YEJIOBEKA.

12 JlaGopaTopHas padora «/3meHeHue
TEeMIIepaTyphl BEIIECTBA MPHU MEPEXOJIE C TBEPIOTO
B razoo0pa3Hoe cocrosinue. [loctpoenue rpaduxa
3aBUCUMOCTH TEMIIEPATYPbI TEIa OT BPEMEHW.

13 TennoBoe 3arpsisHeHUE aTMOcdepsl. Pemenue
3azay.

14 Buapl Tpancniopra. [IpuMeHeHue pa3amyHbIX

BHJIOB TPAHCIIOPTA B HAIlIEM peruoHe. BiusaHue
pabOThI TETIOBBIX JIBUTATEIEH HA SKOJIOTUYECKHE




IMPOLECCCHI.

15 Kpyrasiit cron: «M3MeHenue kimMara -
MapHUKOBBIN 3P PEKT U r100abHOE MOTETICHNE
KIIUMaTay.

16 TernuoBbIe TPOLIECCHI B TEJIE YEIOBEKA.

17 JlaboparopHnasi padora «OrnpezneneHue
JBIXaTEIbHOr0 00BbEMA JIETKUX YEIIOBEKA
JlaGopaTopHnasi padora «OrnpeneneHre JaBICHUS
KPOBH YEJIOBEKa

18 Pemenne sxcniepuMeHTanbHbIX 3a1a4. (OCHOBHOE
ypaBHeHue MKT, konuuecTBo BeliecTBa)

19 Pemienue sxcniepuMeHTaIbHbIX 3a7a4. (Y paBHEHUE
COCTOSIHMS MJI€aJIbHOTO Ta3a. BiaaxkHoCTh BO3myxa)

Onrtuyeckue siBjeHust (14 yacon)

20 ®oromerpusi. CBeTOBOM NOTOK. 3aKOHBI
ocBeleHHocTu. JlaboparopHas paboTa
«OmnpeneneHue ypoBHsI OCBEHIEHHOCTH B KJIACCE»

21 HckyccTBeHHOE OCBEIEHNE. BUABI dIEKTPUUECKUX
JamI.

22 3epkanbHOe U paccesHHoe (nuddy3Hoe)
OTpaK€HUE CBETA.

OkcnepuMeHTalbHas padbora: «IlocTtpoenue
M300paKEeHHsI B TNIOCKOM 3€pKaJiey.

23 DKcrepuMeHTanbHas padora: “MHOTOKpaTHOE
M300pakeHHe NMpeaMeTa B INIOCKHUX 3epKayiax .

24 JIun3el. I'na3 kak ontuyeckas cucrema. [ledexTs
3pEHUS.

25 [TocTpoeHue n300pakeHust B CUCTEME 3epKall.

26 [Tone 3penus.

27 CnocoOsbI ucnpaBiieHust 1€(PEKTOB 3pEHUS.

28 JlaGopaTopHnasi padora: «OnpeneneHue
(OKYCHOTO pacCTOSTHUSL U ONTHUYECKOU CUJIBI
OUYKOBY
Pemenue sxcriepuMeHTaIbHBIX 334a4.

29 CBeToBbIE SIBIICHUS B IpUPOIE (paayra, MUPaxKu,
rajo).

30 OnTuyecKkre WTKO3UU HAIEro 3pEHUS.




31

buonorunueckas ontuka. (JKusble 3epkana, riasz-
TEPMOMETP, PACTEHHUSI - CBETOBO/IbI).

32

Kupoii cBet. (CBeueHrnEe MOPS, CBETSIIUECS
OpraHU3MBbI, XEMHJIFOMUHECIICHITHS,
OMOJIFOMUHECIICHITHSA ).

33

DKkoJioruueckue npoodiieMbl U o0ecrieyeHue
YCTOMYMBOCTU OHOC(]EphI, CBI3aHHBIE C
paccesiHieM U TOTJIONIEHUEM CBETa.

3amuTa nmpoekToB (2 yaca)

34

BaHIHTa ITPOCKTOB

35

3ammra npoeKToB




