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AHHOTALUA

PaGouas mporpamma BHEYpOUHOU AEATENbHOCTH «Mup QU3MKN» peanus3yer
OCHOBHYI0 00pa30BaTeNbHYIO IPOrpaMMy CPEAHEr0 0Opa30BaHMUS.

B mporpamme nipeaycMoTpeHbl BO3MOXKHOCTH JIJISI Pa3BUTHSI OCHOBHBIX BUIOB
JESATENBHOCTH 00YYaIONIUXCsl B COOTBETCTBUU C UX BO3PACTHBIMHU OCOOCHHOCTSAMH.

B xone u3ydeHust 1aHHOTO Kypca, yJaliuecss He TOJIBKO YAOBJIETBOPSIT CBOU
oOpa3oBaTelbHbIE TOTPEOHOCTH, HO U TMOJydYaT HABBIKM HCCIEA0BATEILCKOM
NeATeTLHOCTH, MO3HAKOMSTCS ¢ METOJJaMU MCCJIeIOBaHUsI B ()M3UKE U OMOJIOTHH,
NOJTy4aT KpaTKUe TaHHbIE O MEIUIIMHCKOM 1 Ouosoruueckoil annaparype. HaBbikuy,
NOJyYeHHbIE TMpu paboTe ¢ M3MEPUTEIbHBIMU TNPUOOpPAMHU, BBIIIOJIHEHHE
MPAKTUYECKUX pabOT M TMOCTAaHOBKA JKCIEPUMEHTA MPUTOISATCS B JalibHEHIIEH
HAYYHO-TEXHUYECKOU J1eATenbHOCTH. OOBSICHEHHE OTAEIBHBIX TPOIECCOB,
MIPOUCXOMSAIINX B KUBBIX OPTaHM3Max Ha OCHOBE (PM3WYECKUX 3aKOHOB MOMOXKET
UM YCTAHOBUTH MNPUYMHHO-CIICICTBEHHbIE CBS3U, CYIIECTBYIOIIHE B >KUBOH U
HEXHUBOU mpupoje, chopMUPYET UHTEPEC HE TOJIBKO K (DU3UKE, HO M K HAyKe B
LEJIOM.

[Iporpamma Kypca HOCUT MPaKTUKO-OPHUEHTUPOBAHHBIN XapakTep C
AJIEMEHTaMH Hay4YHO-UCCJIEA0BATEIbCKON NEATEIbHOCTH U MTOCTPOEH C OMOPOM Ha
3HAHWS W YMEHHWsI, TOJIYYCHHBIC YUYAITUMUCS TPHU U3YYCHUH (PHU3UKH, XUMUH,
Ouonoruu.

Kypc “Mup dwusuku
3HAKOMCTBO C ONpENETIEHHBIM aclekToM 0a30Boii Hayku - (UMK U
HaIpaBJICHUSMU HUCCIEIOBAHUM, KOTOpPhIE BO3HHUKJIM Ha CThIKE (DU3UKU XUMUH,
Oowonornu, wu HKomoruu. OH CHOCOOCTBYIOT  PAaCIHIMPEHHUIO  KPYyro3opa
OOydJaroIIMXcs, MOACPKAaHUI0 WHTEpeca K M3ydeHWI0 (M3WKW W HANpaBJICH HA
pelieHre JUYHOCTHO 3HAYMMBIX JIJIsI YU€HHMKA MPUKIAAHBIX 3a/1a4d. BkitodyeHue B
MporpaMMy BOMPOCOB, CBSI3aHHBIX C (PU3UKOM YEIOBEKA, MO3BOJIUT Y4alllUMCS
MPOJIBUHYTHCS 110 IMYTH MTO3HAHUS CAMUX Ce0s1, JIyUIlle MTOHATh MPUPOTY YEJIOBEKA U
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ABJCTCA HMHTCTPUPOBAHHBIM MW IIPCAIIOIAracT

€0 BO3MOKHOCTEMH.



[osicHuTe/IbHAS 3aIMCKA

AKTYyaJnbHOCTh JaHHOW MPOrpamMMBbl O0YCIIOBJIEHA €€ METOI0JIOIrMYECKOMN
3HaYUMOCTBIO - Pa3BUTHE y JUIEUCTOB MOTHBAIMU K mM3ydeHHIo ¢usuku. Kypc
MMEET €CTECTBEHHO-HAYYHYIO HAMPaBICHHOCTh OOIIEKYIBTYPHOTO YpoBHs. Dusnka
KaK Hayka o HaumOosee oOLIMX 3aKOHaX MPHUPOJIbl, BBICTYIAasl B KaUeCTBE y4eOHOTro
npeaMeTa B IIKOJE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHMHA 00
okpy»xaromeM Mupe. OHa pacKpbIBaET pPOJib HAYKHA B IKOHOMUYECKOM H KyJIbTYPHOM
pa3BUTHM OOIIECTBA, CHOCOOCTBYET (POPMHPOBAHUIO COBPEMEHHOIO HAYYHOI'O
MHUPOBO33PEHUS.

®I'OC HOBOro mnokoyieHus: TpeOyeT HCHOJIb30BaHUS B 00pa3oBaTeNbHOM
MPOILECCE METO/I0B U MPUEMOB MPOEKTHO-HUCCIIEI0BATENbCKON ACATEIbHOCTH.

BxitoueHue Merojia MpOEKTOB B OPraHU3aLMI0 BHEYPOUHOM JAEATEIbHOCTH
JaeT MHOTO MPEUMYILIECTB M IOJIOXKHUTEIBHBIX pe3yabTaToB. llpoekTHas
AESITETbHOCTh J1aeT BO3MOXHOCTh HMHTEIPUPOBATH TEOPETUYECKUE 3HAHUS U
NPAaKTUUYECKUE HAaBBIKH, NMPUOOpETaTh HABBIKM B3aUMOJEHUCTBUS B rpymme. Jlis
YUEHHKa TMPOEKT - 3TO BO3MOXKHOCTH TBOPYECKH PACKPBITHCS, MPOSBUTH CEOS
WHAMBUIYAJIbHO WIH B KOJUIEKTHBE. [IpoekT gaer oOydarommumcst OMBIT MOMCKa
uHboOpMaIMy,  MPAKTUYECKOTO0  MPUMEHEHHs  OOydYeHHs, CaMOpa3BUTHS,
caMopeanu3allid M CaMOaHajn3a CBOCH [EATENbHOCTH. 3HAHHA, YMEHHUS W
YHHUBEpCAIbHBIC yUeOHBIC NEHCTBUS, HEOOXOAMMBIE JUIsI OPTaHMU3AINUA TPOESKTHO-
WCCIIEIOBATENLCKOM JIEATENBHOCTH B IIKOJIE, B OyIyIeM CTaHyT OCHOBOH st
OpraHM3allud Hay4YHO-UCCIIE0BATEIbCKON JEATENIbHOCTH B BBICIIUX M CPEIHUX
npo(eCCUOHATBHBIX YYEOHBIX 3aBEJICHUSAX, IO3BOJIAIOT CTaTh KOHKYPEHTHO-
CIOCOOHBIMM Ha pbIHKE TpYZa U B JIt000H chepe npodheccuoHaIbHON 1eATENbHOCTH.

HeoOxoaumpIM  yCIOBHEM peanu3aliil JaHHOW MPOTPaMMBI  SIBIISETCS
CTPEMJICHHE Pa3BUTh y OOYYAIOIIMXCS YMEHHE CaMOoCToATeNnbHO padorarh, MKT-
KOMIIETEHIIMH, a TaK)K€ COBEPIIECHCTBOBATb HABBIKM OTCTAaMBaHUS COOCTBEHHOMU
HO3UIIMHU 10 OIIPEIETICHHOMY BOIIPOCY.

Iesn kypca:

. 3HaKOMCTBO Y4Yal[UuXcs C BAXKHEHIIIMMHI METO/IaMU PUMEHEHUs (PU3NIEeCKUX
3HAHUU Ha IIPAKTUKE;
. (dbopMupoBaHUE IIEIOCTHON €CTECTBEHHOHAYYHOW KapTHUHBI MUPA YYaIIHXCS.

3agaum Kypca:
. pPa3BUTHE TO3HABATEIBLHOIO MHTEPECA, MHTEIJICKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM JTUIIEUCTOB B MPOLIECCE CAMOCTOATENBHOTO TPUOOPETEHHS 3HAHUMN C
UCIIOJIb30BAaHUEM PA3TMYHBIX UCTOYHUKOB MH(OpMAIUK;
. MOBBIMNICHNE  WH(GOPMAIIMOHHON, KOMMYHUKATHBHOW, JKOJIOTHYECKOU
KYJBTYPBbI, OIIBITA CAMOCTOSITETIbHOU €S TETbHOCTH;



. COBEPIICHCTBOBAHUE YMEHHMI M HABBIKOB B XOJI€ BBITIOJIHEHUS] IPOIPAMMBI
Kypca (BBINIOJIHEHHUE J1a00paTOPHBIX padboT, U3yuyeHUs, 0TOOpa U CUCTeMAaTU3aluu
uH(opMaInm, MOAroToBKa pedepaTa, Npe3eHTALHH);

. OBJIAJICHUE YYAIIUMHUCS 3HAHUAMHU O COBPEMEHHOM Hay4YHOW KAPTHHE MHUPA,
O IIMPOKUX BO3MOKHOCTSIX NPUMEHEHUS (PU3HUUECKUX 3aKOHOB;

. BOCIIMTAHHUS HaBBIKOB COTPYAHUUYECTBA B MIPOLIECCE COBMECTHOM pabOThI;

. OCO3HAHHBIN BHIOOP MPODUILHOTO 00yUYEHUSI.

OO0masi XapaKTepuCTHKA IPOrpaMMbl BHEYPOYHOI AeATEJIbHOCTH
«Mup ¢puzukmw»

[Iporpamma «Mup @QU3HKH» OTHOCHUTCA K OOIIEHHTEIUIEKTYaJIbHOMY
HaIPaBJIEHUIO BHEYPOUHOU 1€ATETBbHOCTH.

[Iporpamma comepXuT, C OJHOM CTOPOHBI, MaTrepual 1o Oojee
yIIyOJIEHHOMY HW3YYEHHMIO M3JIaraéMoro B HIKOJBHOM MporpaMMe U30paHHOTO
paszena, ¢ Ipyrou — MpeArnonaraeT u3y4eHrne TaKiuX BOIPOCOB (PU3UKU, KOTOPHIE HE
BXOJIAT B IUKOJBbHBIA KypC, HO MOBBIMIAIOT HAJAECKHOCTh 3HAHUM, YNPOIIAIOT
MNOHUMAaHUE U YCBOCHHE yueOHOI HHPOpMaLlMK Ha CIAEAYIOIIEN CTyIIeHH 00yUYeHUS.
[Iporpamma MO3BOJIIET OCYIIECTBIISATH 3BPUCTUYECKHE NPOOBI U CPOPMUPOBATH
MPAKTUYECKYIO JEATEIbHOCTD IKOJBHUKOB B U3y4aeMon 00J1aCTH 3HAHUM.

Pa3BepThiBaHME cOAEpKaHNS 3HAHUI B IPOrpaMMe CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TO U3yUYEHHUE BCEX MOCIEIYIONINX TEM 00€CeUMBAETCS MPEAbITYIIUMHU,
a MEX]ly YaCTHBIMU U OOLIMMU 3HAHUSIMU MPOCIIEKHUBAIOTCS CBSI3H.

[Iporpamma coctouT M3 4 JOCTAaTOYHO CAMOCTOSITENBHBIX TEMATUYECKHUX
Monyiel. MopynbHas CTpyKTypa Kypca, Iud@epeHInpoBaHHOCTh 3aJaHui
MO3BOJISIIOT BapbUPOBATh COJIEPKAHUE Kypca B COOTBETCTBHUM C OCOOEHHOCTSIMHU
YYEHHYECKOr0 KOHTHUHI€HTa (cocTaB Y4YeOHOM TIpyINmbl, YpPOBEHb 3HAHUA,
00y4JaroImmxcs), HaIU4HUs 000pyIOBAHMSL.

JIOCTM)KEHHE ~ COLIMAJbHO-TICUXOJOTMUECKHX — Iiesied  oOecnednBaercs
opranuzanuen paboTsl B Majiblx rpynmnax. KomiekTuBHas 1esTeIbHOCTh TO3BOJISIET
pa3BUBaTh y O0Y4YaKOIIHUXCd KOMMYHHUKAaTUBHBIE KauyecTBAa. BbINOIHEHHE TpyInon
NPaKTHYECKUX 3a/laHui 00eCcTieunBaeT peaan3aliio OCHOBHBIX MOJIOKEHUH METoa
MasbIx rpymi. CocTaB MajbIX IPYII MOKET MEHSETCS MPU MEPEX0Jie K U3yYEHUIO
CIENYIOUIEro MOAYJA. OTo obecneyuBaeT 0ojiee YCHENIHYI0 COLMAIU3aLHIo
oOyuaromuxcd. [TpoekTHast 1esaTenbHOCTh MPEAYCMAaTPUBAET OUCK HEOOXOAUMOM
HEJ0CTaIoIIeH uH(popMaIun B SHIUKIIONEIUAX, CIIPaBOYHHKAX,
Hay4HOIIONYJISIPHOU tuTeparype, B IHTepHere u ap.

OOyyaromass  J€ATENBHOCTh  MEJarora  3aKkii4aeTcs B CO3JaHHH
OpPraHU3alMOHHO-TIEJarOTUYECKUX  YCIOBUH Uil y4yeOHO-IO3HaBaTEIbHOU
JESATENbHOCTH YYEHMKOB, B OKa3aHUM UM [EJaroru4eckol MOAJepKKH U



METOIMYECKOW  TOMOIIM, OOECHeYMBAIOUIUX  TapaHTUPOBAHHOE  PEIICHHE
JTUIAKTUYECKUX, PA3BUBAIOIINX U BOCIUTATENbHBIX 3a/ad.

®du3nka - 3KCHEpUMEHTAJIbHAs HayKa, HM3ydarollas MPUPOIHBIE SIBJICHUS
OonbITHBIM myTeM. llocTpoeHnem Teopernueckux Mopened (u3uka JaeT
OOBSICHEHHE HAONIOAAEMBbIX SIBICHUHM, (OpMyIUpyeT (PU3HUECKHE 3aKOHBI,
MIPEICKA3bIBAET HOBBIC SBIICHUS, CO3JA€T OCHOBY JUIsl MPUMEHEHUS OTKPBITHIX
3aKOHOB IIPUPOJIbI B UETIOBEUECKOM MpakTUKe. [loaTOMy npy oprann3anuu 3aHATHIA
o BHEYPOUHOU NEeATENbHOCTH OobII0E BHUMaHUE yaAENseTcs
HKCIIEPUMEHTAIbHBIM METO/IaM HCCIIE0BaHNUs, YTOOBI pa3BUBaTh y 00y4arOLIUXCsI
HABBIKU Y4€OHOH, MPOEKTHO-UCCIIEN0BATENHLCKON U TBOPUECKOU e TETbHOCTH.

MesknpeaMeTHbIe  CBSI3M, pPEaJuM3yeMble MPOrpaMMOW  BHEYPOUYHOU
nesTenbHOCTH «Mup QU3uKm»:

MaremaTuka: rpaduka, penieHue 3aaad, MPOIEeHTHI.

buonorus: xuBbie opraHu3Mbl, OMOIOrHYecKas ONTHKA, KIeTKa, Ouocdepa.

XHUMHSI: COCTAaB U CTPOCHHE BEIIIECTBA.

["eorpadusi: MeTombI M3YUCHUS KJIUMaTa U HEP 3eMJITH, aTMOCQEPHI.

Okojorus:  3arpsi3HeHHEe  aTMOc(epbl,  IKOJOTMUYECKHUE  IMPOIECCHI,
MapHUKOBBIN 3¢ dekT, Onocdepa.

MecTo yueOHOro npeamMera B yueOHOM ILIAHE

B yde6HOM M1aHe 1Mo mporpaMMe BHEYPOUHOM JesTeNbHOCTH 110 (pru3uke B 10
- 11 x xmaccax BoeifeneH | dac B Hememto. CoriiacHO KaJeHIApHOTO IJlaHa Ha
2024/2025 npenycmotpeno 34 yueOHbIX Hemenu. CpoK peanu3aiuu mporpaMmbl —
2 roga. HampaBiieHre BHEYpOUHOU IEATEIHHOCTH - €CTECTBEHHO-HAYYHOE.

@opMbI ¥ METO/IbI OPTAHU3ANMHU YUEOHOM 1esITeTbHOCTH
®dopmbl pabOTHI:

. VHIUBUTyaJIbHAS
. rpynmoBas
. dbpoHTaTHHAS.

B ToM umncne:

- YCTHBIN ONPOC;

- JabopaTopHbIe pabOTHI;
- Oecena.

Conepxxkanne yueOHOro Kypca
ConeprkaHne Kypca KaueCTBEHHO OTIIMYaeTcs oT 6a30Boro kypca pusuku. Ha
YPOKax 3aKOHBI (1)I/IBI/IKI/I paccMaTpuBarOTCI B OCHOBHOM Ha HCKHBBIX 00BbEKTax.
O)IHaKO O4YC€Hb BAXHO, YTOOBI Y ydalmuxcs IOCTCIICHHO CKIAAbIBAINCH Y6C)K)1€HI/I$[



B TOM, YTO, IPUUMHHO-CJIEICTBEHHAs CBA3b SBJICHUI UMEET BCEOOLIUI XapaKTep U
YTO, BCE SIBJICHUS, TPOUCXO/SIINE B OKPY>KAIOIIEM HaC MHUpE, B3auMOCBs3aHbl. B
Kypce paccMaTpHUBAIOTCS BOIPOCHI, HAMpaBIECHHbIE HA pa3BUTHUE HMHTEpeca K
¢u3rKe, K SKCIIEPUMEHTAIBHON AESTENbHOCTH, (POPMUPOBAHNE YMEHUN paboTaTh
CO CIpaBOYHOM JUTeparypoil. Bo Bpems uzydenus kypca «Mup ¢pusuku» pedsta
MOJYy4YaloT BO3MOXHOCTh MPOBOJUTH MCCIEIOBATEIBCKUI MPOEKT MO JII00OMY M3
BbIOpaHHBIX HampaBiieHui. Ha UTOroBbIX 3aHATHAX 00ydYaroIIMecs BBICTYNAIOT U
3aIIMILAKOT CBOU MPOEKT.

10 kaacce

JJIEKTPOMATHUTHBIE SIBJICHUSA

OneKkTpocTaTuyecKkue 3apsiabl. bBbITOBbIE 3aeKTporpuOopbl. JlomamiHss
ANEKTpoIpoBoaKka. TexHuka Oe3omacHocTH TIpu  paboTe ¢ «OBITOBBIM
ANEKTPUYECTBOM».  3HAKOMCTBO €  pabOTOM  WMHAMKATOPHOW  OTBEPTKOA,
ANEKTPUYECKUM  TECTEPOM;  HUCCJIEIOBAaHME  KBAPTUPHOM  NPOBOAKA  Ha
[I0KapOONAaCHOCTh, COCTABJICHUE MNPUHUMUIIMAIBHOM W MOHTAXHOW CXEMBI
AJIEKTPOIIPOBOJIKH, OCHOBBI AJIEMEHTAPHOI'O PEMOHTA OBITOBBIX 3JIEKTPOIPUOOPOB.
DIIEKTpUUECKHE CBOMCTBa Tena YEJI0BEKa. buosnexktpuuectso.
doTopenenTopsl, AEKTPOPELEHTOPHI, OMOAIEKTPUIECTBO CHA.

MaruautHoe 1noJie 1 XUBble OpraHu3Msbl. Vcnonb3oBaHue MarHUTOB B OBITY.
Hcnonp30BaHME MAarHATA KaK METAJJIOUCKATENS.

Panno. TeneBunenne. BnusiHue 31€KTPOMAarHUTHOIO W3JIYYEHHsI HA JKMBOMU
opranuaM. MHcciegoBaHue HMHTEHCUBHOCTH — JJIEKTPOMArHUTHOTO — W3Ty4YEHUs
AJIEKTPOOBITOBBIX MPUOOPOB C TOMOILIBIO PEHTI€HOBCKOM MJICHKH.

Jlaboparopnass pabora «lccnenoBaHue JEMCTBHMS MArHUTHOTO MOJA Ha
MIPOBOJTHUK C TOKOM).

JlabopaTtopHas padora «IIpoctas Moaenb AIEKTPOMOTOPAy.

JlaboparopHas pabota «OnpeeaeHue CONPOTUBICHUS TKaHEH YEIOBEKay.

MexaHn4yeckue KoJ1e0aHMsI M BOJIHbI

Mexanunudeckue konebanus u yenosek. [Iporcxoxnenne 6uopurmoB. Ceparie
U 3BYKH, COMPOBOXKJIAMOIINE paboOTy cepilla U JIETKUX, X 3amuch. CTeToCKon U
¢doneHgockon. BricTykuBaHue — Kak OAMH M3 CIIOCOOOB ONpEAENEHUsI pa3MepoB
BHYTPEHHHUX OPTraHOB U UX COCTOSIHHUS.

3ByK KaK CpelICTBO BOCIpHUATHS W mepenaud uHdopmanuu. Oprad ciyxa.
O6nactb CABIIMMOCTH 3ByKa. ['0J0COBOI ammapar yeloBeKa. XapaKTepUCTUKU
rojioca 4eioBeKa.

VYabTpa3Byk U HHPpa3ByK. PU3NUECKHE OCHOBBI YIbTPA3BYKOBOI'O UCCIEAOBAHUS
YeJI0BEKA. 3BYKH IIPUPOLBI.



JlaGoparopHass pabora  «/3yueHue 3aBUCUMOCTH TNiepHoja KojeOaHwil OT
napamMeTpoB CUCTEMBI (Ha MPUMEpPE MaTEMATUYECKOTO MAsITHUKA)».
3ammTa NpoeKToB
BHeypouHass OesaTenbHOCTh MpEAnonaraer OOJbUIYI0 CAMOCTOSTENbHYIO
pabory yuaiuxcs. TeopeTnyeckuili MaTepuall T10JKEH ObITh HEPA3phIBHO CBSI3aH C
npakTtukoi. Ilpu mogdope AMIAKTUYECKOro Marepuaia HCIOJIb30BaTh 3aJaHus
BCEX BHJIOB M ypoBHei. Bce mpakTudeckue paboThl MPOBOIATCS 0€3 yKa3zaHUN K
pabore, yTOOBI BHINIOJIHEHHUE 3aJaHUN ObLIO TBOpPUECKUM IpolieccoM. B ciyuae
3aTpyIHEHU HEO0OXOIUM WHAMBUIYATbHBIN TMOAXOMA, KOTOPBINA 3aKIio4yaeTcss B
UCIOJIb30BaHUU KPATKOr0 WM MOAPOOHOro onucanus padorel. O0BEM MaTepuana
U3Y4aeMbIX TEM 3aHIATHI M KOJIMYECTBO OTBEAECHHBIX HA 3TO YaCOB OMNPEIEISAETCS
CaMUM YUUTEJIEM.
[Ipuembl u MeToapl pabOTHI, KOTOpbIE IJIAHUPYIOTCS MPHU pealnu3aluu
IPOrpaMMBI:
- CaMOCTOSITENIbHbIE paOOThI ¢ ICTOYHUKAMU HH(POPMAIHH;
- YCTHBIE COOOLICHHSI YUaIUXCsl C MOCIEAYIONIEH TUCKYCCUEH;
- IBpUCTUYECKHE OECe/Ibl;
- BJIEMEHTBI UTPOBBIX TEXHOJIOTUl;
- BBINOJIHEHUE 3KCHEPUMEHTAIBHBIX M NPAKTUYECKUX padOT IO TEIUIOTE,
OITHKE;
- pabota ¢ TUAAKTUYECKUM MaTepHalioM;
- CaMOKOHTpOJIb YYalIUMHUCS CBOMX 3HAHUI IO BOMPOCAM JIJII OBTOPEHUSI.

11 xkaace

TennoBbie ABICHUSA

Bunet Temonepemaun B ObiTy.  [Auddysusa. Kunenume. Bompocsl
0e30macHOCTH B TEIUIOBBIX Imporeccax. (CrnocoObl M3MEpEeHUsl TeMIEPaTYpHI.
Tepmoperynstopel.  3HaueHue 1BeTa s O(OpMIIeHHsS OBITOBBIX TPHOOPOB,
NOCY/1bl; IPOBEPKA pabOThI BEHTWISALIMU; apOMaTH3aLUsl TIOMEIICHMS,
V3TOTOBIIEHUE BOJIOCSHOIO rurpomerpa. HachIlleHHbIM, HEHACBIIEHHBIM Map.
BnaxHocTh. 3HaueHHWE  TEMIEPAaTypHOrO PEKUMAa M BIAKHOCTH  JUIS
KUZHENEATEIbHOCTH YEIOBEKA.

JlabopaTtopHas pabora «/3mMeHeHHne TemrepaTyphl BEIIECTBA MIPU MEPEXOJIE C
TBEPAOrO B ra3zoo0pa3Hoe cocrosiHue. IlocTpoenue rpaduka 3aBHCHUMOCTH
TEMIIEpaTyphl Te€Ja OT BPEMEHM.

JlabopatopHass pabora «OmnpeneneHue JbIXaTeIbHOTO O00bEMa JIETKUX
YEJIOBEKA»

Jlaboparopnas pabota «OnpenencHue AaBICHUs] KPOBH YETOBEKa



OnTuyeckue siBJIeHUs!
®otomerpusi. CBETOBOM MOTOK. 3aKOHBI  OCBEHICHHOCTH.  3aKOHBI
reoMeTpuueckoil ontuku. 3epkano. [loctpoenne n300pakeHus B MIOCKOM 3epKajie
U B cucteMe 3epkail. ToHKkas TuH3a: HaXoxAeHNEe 00beKTa 1Mo Xoay tyuyeit. opmyna
TOHKOM JMH3bl. CTpoeHHue ria3a yenopeka. PU3NYecKre OCHOBBI 3pEHUS YEIOBEKA.
JledexThl 3peHust u crocoObl UX UCIpaBieHus. Pacdyer mapameTpoB JIMH3BI u
n300pakeHus. CrieKTpaibHasi U SJHEpreTuuecKasi 4yBCTBUTEIBHOCTD u1a3a. [lomHoe
BHYTPEHHEE OTpakKeHHUE.
BonnoBas ontuka. Jlucniepcust cBera. UnTepdepeHius u audpaxius cBera.
CBeToBbIE SIBJICHUS B IPUPOJIE.
JlabopatopHas pabota «OnpeaerneHue ypoBHS OCBEIICHHOCTH B KJIaCCe».
JlaGopatophas padota «IlocTpoenne n300pakeHus B IIIOCKOM 3€pKaey.
JlabopatopHass pabota «MHOTOKpaTHOE M300paKEHUE TIPEAMETA B INIOCKUX
3epKanax».
Jlaboparopnas pabora «Onpenenenune PoKyCHOTr0 pacCTOSHUS U ONTUYECKOM
CUJIbI OYKOBY
3ammTa NpoeKToB
BHeypouHas JesTenbHOCTh Mpeanonaraer OOJbIIYI0 CAMOCTOSTENbHYIO
paboty ydamuxcs. TeopeTndeckuii MaTepHall T0JDKEH ObITh HEPa3phIBHO CBSI3aH C
npaktukoi. Ilpu mogbope AMAAKTUUECKOro Marepuasia HCIOJIb30BaTh 3aJaHus
BCEX BHJIOB M ypoBHEW. Bce mpakTudeckue pabOThl MPOBOMATCS 0€3 yKa3zaHUU K
pabore, yTOOBI BBHIMIOJIHEHHUE 33JaHUN ObLIO TBOpPUECKUM IpoiieccoM. B ciyuae
3aTPyIHCHU HEOOXOJMM WHIWBUIYAIbHBINA TOJXOJ, KOTOPBIA 3aKIIFOYAETCS B
UCIIOJIb30BaHUM KPATKOr0 WM MOJAPOOHOro onucanus padbotel. O0BEM MaTepuana
M3Y4Ya€MbIX TE€M 3aHSATUN M KOJIMYECTBO OTBEJICHHBIX HA 3TO YACOB OMNpPEAEISIETCS
CaMUM YUYHUTEJIEM.
[Ipuembl 1 MeTonbl pabOTHI, KOTOpBIE IUIAHUPYIOTCS MpU peau3aluu
IPOrpaMMBI:
- CaMOCTOSITENbHbIE PA0OTHI C HICTOYHUKAMU MH(OpPMaLUY;
- YCTHBIE COOOILEHHUS YUAIIUXCS C TOCIEAYIOIEeH TUCKYCCHEH;
- IBpUCTUYECKHE OeCe/bl;
- DJIEMEHTBI UTPOBBIX TEXHOJIOTHN;
- BBINOJHEHUE JKCIEPUMEHTAIBHBIX M TPAKTUYECKUX paboOT IO TemIoTe,
OMTHKE;
- pabora ¢ TUAAKTUIECKUM MaTEepPHAIIOM;
- CaMOKOHTpOJIb YYalIUMHUCS CBOMX 3HAHUHM MO BOMPOCAM JIJIs TTOBTOPECHMUSI.



IInanupyemble pe3yabTAaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa, Kypca

[InanupyemMble pe3ysbTaThl OCBOSHHS TPOrPAMMBI HAPABJIEHbI HA Pa3BUTHE
YHUBEPCAIbHBIX YYE€OHBIX JEHCTBU, ydeOHON u oOuienosb3oBaTenbckoil KT
KOMIIETEHTHOCTH OOYYaloUIUXCs, OMNbITa NPOEKTHOW JEATENbHOCTH, HABBIKOB
paboThI ¢ HHPOPMAIIUEH.
JInunocrubie:
. ChopMHUpOBaHHOCTh TO3HABATEIBHBIX HHTEPECOB K MPAKTUYECKOW U
IIPOEKTHOW JIESTEIBHOCTH M OCHOB COLMAJIbHO-KPUTHMYECKOIO MBIIUICHHS Ha
OCHOBE Pa3BUTHs MHTEIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yUaIuxcs;
. yOEKJIEHHOCTh B BO3MOXXHOCTH IO3HAHUSA TPUPOIbI, B HEOOXOIUMOCTH
Pa3syMHOI'0 UCIIOJIb30BaHUA JTOCTWKCHUN HAYKU U TEXHOJIOTMM Ui JaJbHEUIIEro
Pa3BUTHS YEJIOBEUECKOr0 OOLIECHUS, YBaXKEHHME K TBOpLAM HAyKH WU TEXHUKH,
OTHOILIEHUE K (PU3HKE KaK K SJIEMEHTY O0II€UeIOBEYECKON KYJIbTYpBI;
. CaMOCTOSITEJILHOCTh B NPHOOPETEHWHM HOBBIX 3HAHMM M TMPAKTHYECKHUX
YMEHUN NOHMMAaHUM MX 3HAYEHMs JJid JajJbHEHIIero M3y4eHHsl €CTECTBEHHBIX
JTUCIUIUINH;
. MOTHBalLMsl OOpa30BaTENbHOM JEATENbHOCTH IIKOJBHUKOB Ha OCHOBE
JUYHOCTHO-OPUEHTUPOBAHHOIO MOIX0/A;
. YMEHUU ONPENEIATh TPAHULIBI COOCTBEHHOIO 3HAHMS M HE3HAHMS; PA3BUTHU
CIIOCOOHOCTH K CaMOOLIEHKE (OLIEHHBATh COOCTBEHHYIO YUEOHYIO NEATEIbHOCTH!
CBOM JIOCTHIKEHUS, CAMOCTOSATEIbHOCTh, MHUIIMATHBY, OTBETCTBEHHOCTb, IPUYHHbI
HEeyau);
. (¢bopMupOBaHKE LIEGHHOCTHBIX OTHOIIEHUHN JIPYT K APYTY, YUUTENI0, aBTOpaM
OTKPBITUN U U300pETEHUH, pe3yabTaTaM O0yUEeHHUS.
. c(hOpMHUPOBAHHOCTH KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUH H
COTPYIHHUYECTBE CO CBEPCTHUKAMHU U YUHUTEIIEM;
. ycBoeHuu Th mpu nmpoBeneHuH MpakTUYECKUX padoT, chOPMUPOBAHHOCTH
OEepeXHOro OTHOLIEHUS K IIKOJIBHOMY 000pPYOBaHUIO.
MertanpeamMerHbie:

B chepe pecyramusnbix yHUBEpCATBHBIX YUEOHBIX ACHCTBUIA:
. OBnazieBaTh HABBIKAMH CAMOCTOSITEIBHOTO MPUOOPETEHUSI HOBBIX 3HAHWIA,
OopraHu3anuu y4eOHOW JeATeNhbHOCTH, IIOCTAHOBKA TIIeJiel, TUIAHUPOBAHUS,
CaMOKOHTPOJII W OLIEHKM PE3YJbTaTOB CBOEW JIESATEIbHOCTH, YMEHHUSIMU
MPEABUAETH BO3MOKHBIE PE3YJIbTAThl CBOMX JACHCTBUN;

i IMOHUMATb pa3jindvgd MCXKAY HCXOIHBIMH (baKTaMI/I U THUIIOTC3aMH MJIA HUX
O6T>$ICH€HI/IH, TCOPCTUUCCKUMU MOJACIIEIMU U PCAJIbHBIMHU 06’LCKTaMI/I, OBJIaACBAThH
YHUBCPCAJIbHBIMU y‘{€6HLIMI/I IIGﬁCTBHSIMH Ha IIpUMCEpax Ir'miioTe3 i 00BICHECHUS
HN3BCCTHBIX q)aKTOB )41 BKCHepI/IMGHTaJILHOﬁ IMPOBCPKU BBIABHUI'aCMBIX THIIOTC3,
p213pa6OTKI/I TCOPCTUUCCKUX MOIICJICﬁ IMponecCcCoOB UJIn SIBIICHUM.



B ciepe nosnasamenvuvix yHuBepcanbHbIX Y4€OHBIX AEHCTBUMN:

. dopmupoBaTh  yMEHHS ~ BOCIPUHUMATH, TepepabaTrhiBaTh U
NPEICTaBIATh MHPOPMAIIMIO B CIIOBECHOH, O0pa3HON, CUMBOIMYECKOUN (opmax,
aQHAM3UPOBATH U TepepadaThIBaTh MOJYICHHYIO HHPOPMAIIUIO B COOTBETCTBHUU C
MIOCTABJICHHBIMU 3a/Jla4aMH, BBIJEIATH OCHOBHOE COJCpKAHUE MPOUYNTAHHOTO
TEKCTa, HaXOJIUTh B HEM OTBETHI Ha IMIOCTABJICHHBIC BOMPOCHI U U3JIaraTh €ro;

. BBIIBUTATh THUIIOTE3BI, OCYIIECTBJIATH MX IPOBEPKY, TMOJIH30BATHCS
OMOJMOTCUYHBIMHU KaTaJIOTaMH, CIICIIHATLHBIMU CIIPABOYHUKAMH, YHUBEPCATLHBIMHU
SHIUKJIONEAUSIMU JIsl TIOMCKa uHpopMaIu 00 o0beKTax.

i HpI/IO6p€TaTL OIIBIT CaMOCTOATCIIbHOI'O IIOMCKA, aHaJln3a H 0T60pa
I/IH(I)OpMaI_[I/II/I C HCIIOJIBb30BaAHUCM Pa3INYHbIX HNCTOYHHKOB, u HOBBIX
I/IH(I)OpMaI_[I/IOHHI)IX TEXHOJIOT UM AJI1 pCIICHUA ITO3HABATCIIBHBIX 3a1a4;

* OCBanMBaThb IIPUCMBbI I[eﬁCTBHﬁ B HCCTAHAAPTHBIX CUTYyalUAX,
OBJIaICBATh O3BPUCTHYCCKMMH METOAaMH PCIICHUA HpO6H€M

B cdepe kommynukamuenvix yHuBepcaabHbIX YU€OHBIX JEHCTBUMA:

. Pa3BuBaTh MOHOJIOTMYECKYIO M JHUAJOTMYECKYID pEYb, YMETh
BBIPA)KaTh CBOM MBICJIH U CTIOCOOHOCTH BBICTYIIIMBATH COOECEIHUKA, [IOHUMATh €TI0
TOYKY 3pEHHUs, MPHU3HABaThb IPABO JIPYrOro 4eJOBEKAa HA €ro TOYKY 3pEHHs,
IPU3HABATH MPABO JPYroro 4ejaoBeKa Ha THOE MHEHUE;

. (dopMHpOBaTh YMEHHUS pabOTATh B IPYIIIE C BHIITOJIHEHUEM Pa3IUYHbIX
COLIMAJIBHBIX POJIEH, MPEACTABIATh U OTCTaWBAaTh CBOM B3IJISABI U yOEKIEHUS,
BECTH JTUCKYCCHIO.

IIpeamernsbie:

. dopmupoBaTh MPEICTABICHUS O 3aKOHOMEPHOW CBSI3M M TO3HAHWUS
NpUPOIEI, 00 OOBEKTHMBHOCTH HAYYHOTO 3HAHHS; O CHCTEMOOOpa3yIoIel poiu
bu3uKu Ui pa3BUTHS APYTMX €CTECTBEHHBIX HAayK, TEXHUKH W TEXHOJOTHI; O
HAyYHOM MHUPOBO33PEHUU KaK pe3yibTaTe M3y4YECHHs] OCHOB CTPOCHHS MaTepUu U
(dbyHIaMEeHTabHBIX 3aKOHOB (DU3HKU;

. dbopMHUpOBaTh, TIEPBOHAYATIBHBIC TMPEACTABICHUS O (pU3UIECKOM
CYITHOCTH SIBJICHUN TPUPOIBI (MEXaHUYECKHUX, TEIIOBBIX, DJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX), BHJaX MaTepuu (BEIIECTBO M IIOJIE), JBIDKEHHUH KakK Crocode
CYIIECTBOBAaHHMS MAaTEpPUH; YyCBaWMBaTh OCHOBHBIC WU MEXaHWKH, aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI O CTPOCHUHU BEIIECTBA, AJIEMEHTOB AJICKTPOJAMHAMUKH U
KBaHTOBOW (PM3WKH; OBJIA/IEBATh TOHATHWHBIM aIapaToM W CHUMBOJIMYECKUM
SI3BIKOM (PU3HKHU;

. nprOOpeTaTh ONBIT MNPUMCHEHUS HAyYHBIX METOJOB TIO3HAHUS,
HaOJTFOICHHST (PU3UYECKUX SBJICHUH, IIPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIICTOBAHHM,
NPSIMBIX ¥ KOCBEHHBIX U3MEPECHHI C UCTIOIH30BAHUEM aHAJIOTOBBIX M IIU(PPOBBIX



. WU3MEPUTEIBHBIX MPUOOPOB; MOHUMATh HEN30EKHOCTh TOTPEUTHOCTH
JTHOOBIX U3MEPEHU;

. OCO3HaBaTh HEOOXOMMMOCTh MPUMEHEHHUS OCTIKCHHH (PU3UKU U
TEXHOJIOTUH JJISl PALlMOHAIIBHOI'O IPUPOIONOIb30BAHMS,

. OBJIaJIeBaTh OCHOBaMU O€3011aCHOT0 MCIOJIb30BaHUSI €CTECTBEHHBIX U
VMCKYCCTBEHHBIX JJIEKTPUYECKUX WM MArHUTHBIX I[IOJI€H, DJIEKTPOMArHUTHBIX H
3BYKOBBIX BOJIH, €CTECTBEHHBIX U HCKYCCTBEHHBIX HOHU3UPYIOUIUX U3JIYYEHUUN BO
n30exaHue MX BPEIHOTO BO3JEHCTBHS HA OKPYXKAIOIIYIO CPENy M OpraHu3M
YEJI0BEKA;

. pa3BUBaTh yYMEHHUE IUIAHUPOBATh B IIOBCEIHEBHON >XU3HU CBOH
JNEHUCTBUS C MPUMEHEHUEM INOJIYYEHHBIX 3HAHWUA MEXAHUKH, 3JEKTPOJWHAMHKH,
TEPMOJMHAMUKY U TEIUIOBBIX SIBICHUI C LIETbI0 COEPEKEHUS 37J0POBbSI;

. (dbopMHUpOBaTh MPEICTABICHUS O HEPALMOHAIILHOM HCIOJIb30BaHUU
IPUPOJHBIX PECYPCOB WU DHEPIHM, O 3arps3HCHUHM OKPYXKAIOLIEW Cpeabl Kak
CJEICTBUU HECOBEPILIEHCTBA MAILIMH U MEXAHU3MOB.

IIpumepHoe TemaTHYecKkoe VIAHUPOBaHUe Kypca «Mup ¢pusukm»

10 - 11kaacc (1 yac B Hee1I0)

No KonuuectBo | JJaGopatopHbie

n/m Tema 4acoB paboThI
10 kaace

1 | DaekTpoMarHuTHBIE SBIECHUS 20 3

2 | MexaHnyeckue KoJICOAHHS M BOJHBI 12 1

3 | 3amura npoeKToB 2
11 knacce

1 | TennoBbie ABJICHUS 18 3

2 | Onruyeckue SBICHUS 14 4

3 | 3amuTa IpoeKTOoB 2

Bcero 68 12




Cnucok aureparypsbl.

1. [Iporpammbr  (akynbTaTUBHBIX KypcoB mo ¢usuke (24), Mocksa
«IIpocBemieHue».

2. M.E. TynpunHckuit «3aHUMaTEIbHBIC 3a0a9U-T1aPATOKCHI U CODU3MBIY.

3. A.E. Mapon «/lumaktuueckuit matepuan-10-11 xmaccy; «3amaHus mo
busuke».

4, B.A. bypos, A.W. IBaHOB «@pOHTaJIbHBIE IKCTIEPUMEHTAJIbHBIC 3a/1aHUS T10
¢usuke-10 xkmacey.

o. A.N. Tlepenbman «3anumarenbHas gusukay (1-29).

6. M.U bnynoB «beceasl no puzuke»

1. A.C. EnoxoBuu « CripaBOYHUK MO (PU3UKE U TEXHUKE

8. «HeTtpanuiimoHHbie YpOKU, BHEYPOUHBIE MEPOTIPUSITHS»

Q. CrnaiioBbI€ TPE3ECHTAIIUN YUHUTEIIS.

10.  Dnexrponnoe uznanue «BuptyanbHad mkona Kupuina u Meponusa» 10-11
KJ1acc

11. B.A. Paduenxko, I.B. Cepos, H.H. CoxonoB «Bedep 3aHUMAaTEeIbHON HAYKH )
JUISL I€TEN U IIKOJIbHUKOB.

Hu¢posbie o0pa3oBaTe/ibHbIEC pecypchl
Knaccuas ¢usuka http://class-fizika.ru/
WurepaktuBnas ¢usuka https://interfizika.narod.ru/index.html
®dwusuka B anuManmsx https://www.vascak.cz/physicsanimations.php?l=ru
®dwmsuka.py https:/fizika.ru/
All ¢pumsmka https://www.all-fizika.com/
®usuka Bokpyr Hac https://physics03.narod.ru/
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