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1. IlosicHUTe/IbHAA 3aTIMCKA

Pabouas mporpamMmMa JOMOTHUTEIBHOTO 00pa30BaHUs COCTABIICHA B COOTBETCTBUHU C:

1. ®enepanbubiii 3ak0oH OoT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit
Oenepannn» (C IBMEHEHUSIMU U JIOTIOJIHEHUSIMHU ). ;

2. Ilpuxa3z MunuctepctBa npocseienusi Poccuiickoit @enepaunu ot 27.07.2022 Ne 629
«O0 yTBepKJIEHUU TOPSIIKA OPTaHU3AIMH U OCYIIECTBICHUS 00pa30BaTeIbHON JACITEILHOCTH 110
JOTIOTHUTEILHBIM 0011e00pa30BaTeIbHbIM ITPOrpaMMamM» (C U3MEHEHUSIMU U IOTIOJTHEHUSIMH ). ;

3. Meroanyeckue pEeKOMEHJALUHU 10 pPeaTM3aldyd MOJEIN O0ECIeYeHUs: AOCTYIMHOCTH
JOTIOTHUTEILHOTO 00pa3oBaHMs JETel C MCIOJb30BAHUEM PAa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX
0011100pa30BaTENIbHBIX IPOTPAMM.;

4. KoHmenmus pa3BUTHS JONOJHUTEILHOTO oOpa3oBanus jaereid g0 2030 roma
yTBepKAeHHas pacnopspkeHueM IIpaBurensctBa Poccuiickoit ®enepaunn ot 31 mapra 2022 r.
Ne678-p (B penakuuu ot 15 mas 2023 r.)

5. Ilpuka3 MunucrepctBa npocsenieHus Poccuiickoit @enepanuu ot 3 centsiops 2019r.
Ned67 «O6 yrBepxknenuu LleneBoit Monenu pa3BUTHs PErHOHATBHBIX CHCTEM JOMOJIHUTEIHHOTO
oOpa3oBaHus nerei» (B penakuuu ot 21 anpens 2023 r.);

6.Pactiopsoxkenue I[lpaButensctBa, YHAO ot 21.05.2019 Ne203-pn «OO6 yTBep)AeHUU
PernonaneHol mporpamMmel «Pa3BuTHe JONONHUTENBHOIO oOpa3zoBaHus Jereil B UykoTckom
aBTOHOMHOM Okpyre Ha 2019-2024rr.»

7.YcraBoM MyHUIUITATIBHOTO OFOKETHOTO 0011e00pa3oBaTesibHOro yupexaeHus «Llentp
oOpazoBanus r. IleBex» (yTBepkIEH NOCTAHOBJIEHHWEM AJMHMHHUCTPAIMU TOPOJCKOTO OKpyTa
ITeBek ot 27.12.2024 Ne 976);

8. Ilporpammoii BOCIHMTaHUs CpPEeIHEro OOIIero oOpa3oBaHUs, YTBEPXKIECHHOU MPHUKA30M
nupekropa MBOYVY Llentp ob6paszoBanus r.Ilesek ot 04.06.2025 Ne 02-02/593.

1.1. AKTyaJIbHOCTH

AKTYyaJIbHOCTb JaHHOM MPOrpaMMBbl 3aKJII0YAETCs B IPUBUBAHUU MHTEPECA Y IIKOJbHUKOB
K TOUHBIM HayKaM, HauWHas y>Ke CO CpeHel MIKOIbI. 3aHSATHUS B IETCKOM 00bETMHEHUH MTO3BOJISIOT
npoOyIuTh B y4allMXCs HUHTEpec K (U3MKE, MOHATh CYTh €€ SIBJICHUH C TOMOIIbIO pPEUICHUS
MPOCTHIX 3aHMMATENbHBIX 3a4ay. [IpaBunbHOE MOHMMaHUE (UMK M METOAOB €€ M3yUYeHHS
MO3BOJIAIOT ydYallleMycsl cliejaTb OCO3HAHHBIA BBIOOP JdajbHeiiero HampasiieHus oOydenus. Ha
CETOAHSIIHUN JIeHb JaHHas 3a7auya CTOUT 0CO00 OCTPO, MOCKOJIbKY B CTpAaHE €CTh HEOOXOAMMOCTh
B CTAOUJILHOM MPUTOKE MOJIO/IBIX CIIELUAINCTOB B 00JIACTH BHICOKMX HAYKOEMKHUX TEXHOJIOTUH.

[IporpamMma «3aHumaresbHasi GU3MKA» CTABUT Mepea COOOM IeNb OOyUYUTh yHaluXcs
OPUMEHATh (U3NYECKHE 3HAHUS Ha IMpaKTHKE, BUAETb M YMETh OOBSICHATH HaOIIOAaeMble
NPUPOJHBIE W JpPYrue SBICHHUS, CAMOCTOSITENFHO TMPOBOAUTH OKCIEPUMEHTHl U JaBaTh UM
KAUeCTBEHHYIO OIIEHKY IyTEM COOCTBEHHBIX YMO3aKIIOYEHUH, NEpEeBOAUTH HEBEPOSITHOE B
OueBHJHOE, OOBIIEHHOE B yBJeKaTelnbHOe. brarogaps KOMIUIEKCHOMY MOAXoay GopMupyercs
BCECTOPOHHE Pa3BUTas JMUYHOCTH yYallerocsi COBPEMEHHOM HIKOJIbI, J€BU30M KOTOPOU CTAaHOBUTCS
KpbU1atas ¢gpaza «Cogito, ergo sum» — «51 MBICIIO, CIEI0BATENBHO, 51 CYLIECTBYIO.

1.2. HoBu3na

HoBu3Ha mnporpamMmbl 3akirodaeTcss B JWHAMUYHOM M PUTMHUYHOM IOCTPOECHUHU
TEOPETUYECKUX U MpaKThyecKux 3aHsATHi. [IporpamMma rotoBUT 00ydarommxcsi K 0ObEKTUBHOMY
BOCIIPUATHIO U aHAJIN3Yy COBPEMEHHBIX TEHJCHIMI B HAyKE W TEXHMKE; COJACHCTBYET IOHUMaHUIO
B3aMMOCBS3H NPEIMETOB €CTECTBEHHOHAYUHOT'0 IIMKJIA: TAaKUX Kak (pU3uKa, XUMHUs, OUOJIOTHS U JIp.,
TEM CaMbIM CO3/1a€T MOTHMBALMIO i Oosiee TIIyOOKOrO M3Y4YeHHs IIKOJbHBIX MpPEIMETOB; -
HaIeJINBA€T Ha JIOCTHKEHUE METANpEeAMETHBIX pe3ysbTaToOB, YTO SIBISETCS BOCTPEOOBAHHBIM B
CEeroJIHSAIIHEM O0pa30BaHUM U pealbHO MOMOXKET YYallMMcs B JajbHeWIIen xu3Hu; B mocnennue
roJibl B Hallle cTpaHe OIYyIIaeTcsi HeXBaTKa MHKEHEPHBIX KaJIpoB, IporpaMma HallejJeHa MoMoyb
paHHel npoduIH3auy.

[IporpaMma crocoOGCTBYET pa3BUTHIO HABBIKOB HAyYHO-UCCIIEAOBATEIbCKOM A€ATEIbHOCTH
MKOJIHHUKOB. COBpEMEHHBI IIKOJBHUK OLIyIIaeT 3HAYUTENbHBIM  JIEPHUIMT BpPEMEHH,
00yCIIOBJICHHBIN IEJIBIM PAJIOM Pa3HOTO poja NpU4YUH. B TO ke Bpemsi COBPEMEHHOTr0 MOAPOCTKA



CIOXHO  yBJ€Yb HA NPOJODKUTENBHBIA  MepuoJ BpemeHu. TpeOyercs  paspaboTka
NPAaKTUKOOPHUEHTUPOBAHHBIX, YCKOPEHHBIX W KOHICHTPHUPOBAHHBIX Y4YEOHBIM MaTepHUaIoM
porpaMM, MO3BOJSIOUIMX B O0jiee KOPOTKHE CPOKHU MOJIYYUTh 3HAUMTENbHBIN 00pa3oBaTENbHbBIN
addekr. [Iporpamma mocTpoeHa ¢ AIEMEHTaMHU OTNEPEKAIONIET0 00yYeHHS, KOT/a IKOJBHUK Yepe3
INPAKTUKy I[IOCTHraeT 3HaHMs. OTO IO3BOJMT 3apaHee ONpeAesiTh HampaBieHue Oyayiiei
JESTEIbHOCTH, OIIPEEIUTHCS HE TOJIBKO C OJIHUM IIPEIMETOM HAHOTEXHOJIOTHH, & C LEJIBIM KPYTrOM
€CTeCTBEHHOHAYUYHBIX IucHUIUinH. Onepexaroniee oOydeHHe co3JaéT CUTyaldio ycrexa, Haér
BO3MOXXHOCTh CaMOYTBEPIKJCHHUS, 3a01arOBPEMEHHOT0 CaMOOIIPEeNICHHUsI M KaK pe3ysbTaT Oosee
YCHEmHOro ydeHuka. [IpakThueckass AESITEIbHOCTh Ha 3aHATUAX IMPOXOAUT HA COBPEMEHHOM
71a00paTOPHO-TEXHUYECKOM 000PYAOBAaHUH
1.3. lean
Hens naHHOi mnporpaMmbl — IPUBUTH Y4YAlIMMCS HHTEpPEC K HayKe, IOMOYb UM
pUOOPECTH YBEPEHHOCTh M HACTOWYMBOCTH B CaMOCTOSITEJNIBHOM paboTe uid AanbHeiien
YCHELIHON peayn3alii CBOUX BO3MOXKHOCTEH.
1.4. 3agaun
OcHOBHbIE Y4eOHO — BOCHHMTATeJIbHble 3a/aYM JOTOJHUTEIHHONH 00pa3oBaTeIbLHON
IPOrPaMMBI
Ooyuarowue:
- 3HaKOMCTBO Y4YalIMXCSi C METOJOM HAay4HOTO IMO3HAHUS U METOJAMU HCCIEI0BaHUS
00BEKTOB U SIBJICHUN IPUPO/IBI;
- [InanupoBanue 3TanoB cBoel pabOThl, KOPPEKTUPOBKA;
- [IoBbIlIEHME YPOBHSA HAYYHOU I'PAMOTHOCTH.
Pa3zeusarwuue:
- Pa3BuTHE TEXHUUECKHUX M €CTECTBEHHOHAYYHbBIX KOMIIETEHIMI yJaluxcs;
- Pa3BuTHE ciocoOHOCTEN K caMOCTOSTEILHOMY HAOIIOICHUIO U AaHAIU3Y;
- Pa3BuTHE HETPUBUAIBHOTO OAX0/a K PEHICHUIO PU3NYECKUX 33]1aY;
- PazBuTue Mccie0BaTebCKUX HaBBIKOB;
- Pa3BuTHE y yyammxcs HaBbIKOB KPUTUYECKOTO MBIIIIJICHUS.
Bocnumamenvnuwie:
- Bocnuranue ycuTUMBOCTH M CKPYIYJIE3HOCTHM IpU IPOBEIEHUH HCCIEAOBAHUMN; -
BocnuTanne akkypaTHOCTH Tipu paboTe B 1a00PaTOPHBIX YCIOBUSX;
- Bocnuranue camMOCTOSTENTPHOCTH TMPU TNPUHATHM pEHIEHUH U CHOCOOHOCTH K
apryMEHTHPOBAHHOMY JI0Ka3aTeIbCTBY COOCTBEHHBIX TUIIOTE3;
- opMUPOBaHNE HABBIKOB COTPYAHUUYECTBA.
1.5. Oxxknpaemblie pe3yJibTaThl
PesyabTaTamMmm ocBoeHusi Kypca «3aHumarenbHas (u3MKa» SBISETCS NPHOOpETeHUE
COIIMAJTIBbHBIX 3HAHWM, TOHMMaHHE COLMAILHON PeallbHOCTH M MOBCETHEBHON JKU3HM, (POPMUpPOBAHHE
MO3UTUBHOIO OTHOIIEHHS K 0a30BbIM IIEHHOCTSIM HAIEro OOIIeCTBa U K COLMAIILHON PEeaibHOCTH B
IeJIOM, IPUOOPETEHNE OMBITa CAMOCTOSTEIBHOIO COLIMAIBHOTO ACHCTBUSI.
JInyHOCTHBIE pPe3yJIbTaThI
V yuawuxcs 6y0ym cghopmuposamsi:
- TOTOBHOCTbH M CIIOCOOHOCTh 00YYAIOMINXCsl K CAMOPA3BUTHIO M CaMOOOPa30BaHHUIO;
- (opMHUpOBaHHE CIIOCOOHOCTH K AMOIMOHAIBHOMY BOCHPUATHIO (PU3HMUECKUX OOBEKTOB,
3a/1a4, peIeHN, PaCCyKACHUN;
- CIIOCOOHOCTH MPOAOIDKATh M3ydYeHUE (PU3UKH, OCYIIECTBIISAS CO3HATEIbHBIN BHIOOP CBOECH
MHIAUBHUIYyaIbHON TPAEKTOPUHN yUEHUSI.
¥ yuawuxcs Mmo2ym 6vims cpopmMupo8aHul:
- KOMMYHHUKaTHBHasi KOMIETEHTHOCTh B OOIIEHUHM M COTPYIHUYECTBE CO CBEPCTHUKAMH B
00pa3oBaTenbHON, y4eOHO-UCCIIe10BaTEIbCKON, TBOPUECKON M IPYTUX BHJAX ACATEIbHOCTH;
- KPUTHMYHOCTb  MBIIUICHUS, YMEHHE pacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAaHUS, OTIMYATh TUTIOTE3Y OT (hakTa.
MertanpeameTHble pe3yJibTaThl



Peaynamusnvie YV/I:

yuawuecs Hay4amcs.:

- BBIOUPATH CIIOCOOBI JESATEIHHOCTH B COOTBETCTBUU C IIOCTABICHHOMW 3a/1auyeil U yCIOBUSIMU
€€ peanuzanuu;

- aJIEKBaTHO OIICHUBATh MPABUILHOCTh UM OIIMOOYHOCTH BHITIOJHEHHs yuyeOHOM 3a1aun, eé
00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PeIlICHNS;

- (opmupoBaHue CIOCOOHOCTH K MPOSKTUPOBAHUIO.

yuawuecs noay4am 603MOICHOCHb HAYUUMbCA.

- ONpEeAeNATh IOCIEN0BATEIbHOCTh IPOMEKYTOUHBIX LEJIEH M COOTBETCTBYIOLIUX UM
JIEUCTBUI C YYETOM KOHEUHOI'O PE3yJIbTaTa;

- OCYLIECTBJISATh KOHCTAaTUPYIOIIMKA M IMPOTHO3ZUPYIOMIMI KOHTPOJIb MO PEe3yJbTaTy U IO
crocoOy 1eUcCTBus;

- BBACNATH M (POPMYJIUPOBATH TO, YTO YCBOGHO M YTO HYKHO YCBOHTb, OMPEICNATH
KaueCTBO U YPOBEHb YCBOCHUS,

- TIOJIb30BAaThCA METOJaMH HAyYHOTO MO3HAHUS: MPOBOJUTH HAONIONEHUS, IJIAHUPOBATH U
BBITIOJHSATH SKCIIEPUMEHTHI, 00padaThIBaTh PE3yJIbTAThl U3MEPCHUH, TIPECTABIIATE OOHAPYKCHHBIE
3aKOHOMEPHOCTH B CJIOBECHOU (hopMe WIIK B BUJIE TAOJIHII.

Kommynuxamuenvie YV/{:

yuawuecs Hay4amcsi:

- OpPraHU30BHIBATH YUYEOHOE COTPYJAHHYECTBO M COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U
CBEPCTHUKAMHU: OMPENENATh LIeTH, paCIpeaesaTh (GYHKIUU U POJIM YYACTHUKOB;

- paboTaTh B TpyNIe: HAXOAUTH OOIIEE PEIICHUE W pa3pemaTh KOH(IUKTHI Ha OCHOBE
COTJIaCOBAHUs MO3ULIMM U yUETa UHTEPECOB.

yuawuecs Noay4am 603MOICHOCHb HAYUUMbC

- KOOPAUHUPOBATh U IPUHUMATh PA3JIMYHbIE MO3UIUU BO B3aUMOJIEHCTBUH;

- apryMEHTHPOBATh CBOIO TMO3UIIMI0O U KOOPJAMHHUPOBATH €€ C TO3UIUSAMH IMapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUs B COBMECTHOM JE€ATEILHOCTH.

llo3znasamenvuvie YVJI:

yuawuecs: Hay4amcsi:

- paboTtath ¢ UH(POPMAIIUEI: TIOUCK, 3aITUCh, BOCIIPHUATHE B TOM uncie cpencrsamu UKT;

- IPUMEHSTh MPABUIIA U MOJI30BATHCA UHCTPYKUUSIMHU U OCBOEHHBIMU 3aKOHOMEPHOCTSIMU;

- TIOHMMAaTh CYIIHOCTh aJTOPUTMUYECKUX TMPEANUCAHUNH U yMETh JCHCTBOBaTh B
COOTBETCTBUU C MPEITI0KEHHBIM aJITOPUTMOM;

- UCTIOJIB30BaTh (PU3UUECKHUE MOJIEITH, 3HAKH, CUMBOJIBI, CXEMBI;

- (opmynHupoBaTh MPOOIEMBI: CAMOCTOATEIHHOE CO3/IaHHE CIIOCOOOB pEIIeHUs MpodiieM
TBOPYECKOTO U MIOMCKOBOTO XapaKTepa.

- YCTaHaBJIMBATh IPUYNHHO-CIIE/ICTBEHHbIE CBA3H;

- CTPOUTH JIOTUYECKHUE, PACCYKICHUS, YMO3AKIIOUCHHS (MHIyKTUBHBIC, IETyKTUBHBIC U 110
AQHAJIOTUH) U BBIBOJIBL;

- BUJIETh (PUBHKY B APYTUX AUCITUIUIMHAX, B OKPYKAIOIICH KU3HU;

- BBIJIBUTATh TUIIOTE3bI MPU PEIIeHUU (PU3MUECKHUX 3a]a4 ¥ TOHUMATh HEOOXOIUMOCTh HX
MIPOBEPKHU;

- IJJAaHUPOBaTh M OCYILIECTBIATH JEATEIbHOCTh, HANPABICHHYIO Ha peLIeHUE 3a1ad
UCCJIEIOBATEIBCKOTO XapaKTepa;

- HHTEPIPETUPOBATH HHPOPMAITUH (CTPYKTYPUPOBATh, IEPEBOUTH CILTONMIHON TEKCT B TAOIUILY,
MIPE3EHTOBATH MOTYYeHHYI0 HH(OopMaIuio, B ToM yrciie ¢ momombio UKT).

1.6. HanpasJjieHHOCTDH

[Iporpamma «3anumaTtenbHas (pU3MKa» UMEET €CTECTBEHHOHAYYHYIO HAIIPaBICHHOCTb.

1.7. YpoBeHnn

YpoBeHb IporpamMmbl 0a30BBIH.

1.8. XapakTepucTuku

O06BemM porpaMmbI



[Iporpamma paccuntana Ha 70 gacoB.

Cpok peanu3zanuu nporpamMmmbl

[Iporpamma peanuzyetcs B TeueHuu 1 roza.

Pexxum 3ansTuii: 2 pasa B Henento 1o 40 MuHYT.

[IporHo3upyemsbie pe3yabTaThl

[TpoxoxkaeHre W3y4aeMoro Marepuaia MPOUCXOTUT MPUMEPHO MapajuIebHO C KypCOM
(GU3MKN B OCHOBHOM IIKOJIE C COOTBETCTBYIOIIMM IOBTOPEHUEM, IIPOBEACHUEM CaMOCTOSATEIbHBIX
OKCIIEPUMEHTOB, W3TOTOBIIGHUEM TIOCOOMII W MOJENel, 3aKpelUICHHEeM, pPACIIUpPEHUEeM |
yrayOjaeHreM 3HaHUM ydaluxcs, 4TO TMOBbIMIaeT 3(PQPEKTUBHOCTH OOyYeHHS M B TBOPUYECKOM
Oo0OBeIMHCHUN, W HA YypOKax. Yyammecs Jydlle MOHUMArT martepuan. CreaoBareiabHO, y HHUX
BO3HHKAET YBEPEHHOCTh B CBOMX CHJIaX M JKeJaHHe MpuoOperaTh HoBble 3HaHUS. [losBusercs
OIlyIIeHUE ycrexa. BocnmuTanne TBOPYECKOW aKTUBHOCTH YYalUXCsS B MPOIECCE M3YUCHHUS UMU
bus3uku SABIsETCS OAHOM U3 aKTyalbHBIX 3a7ad, CTOALUIMX IMepel Y4UTelnsiMU (GU3UKH B
coBpeMeHHOU miKosie. OCHOBHBIMH CPEJCTBAMH TAaKOTO BOCIUTAHUS M PA3BUTHS CIIOCOOHOCTEH
yYalIuxcs SBIAIOTCS SKCIEPUMEHTAIbHBIE HCCIEAOBaHUSA U 3a/Jadd. YMEHHEM pelaTh 3ajJadu
XapakTEepPU3yeTCsi B IEPBYIO OuYEpeAb COCTOSIHUE IOJATOTOBKHM YYaIIMXCs, TIyOMHA YCBOCHHUS
yueOHOro MaTepuana. PerieHne HeCTaHOApTHBIX 3adad M NPOBEACHHE 3aHUMATENIbHBIX
OKCIIEPUMEHTAIBHBIX 33JJaHUN CIIOCOOCTBYET MPOOYKICHUIO W PAa3BUTHIO y HUX YCTOWYHMBOTO
unTepeca K pusuke. [lo uToram peanuzanuu mporpaMmbl 00ydaroIUecs J0KHBI YMETh padoTath ¢
1a00paTOPHBIM M HCCIEAOBATEIILCKUM 000pyJ0BaHMEM; pab0OTaTh B KOJUICKTUBE; IUIAHUPOBATh U
OCYUIECTBIISITh  MPOEKTHO-UCCIEAOBATENbCKYIO  JAESITeIbHOCTh, paboTarh CcO  CpeACTBaMU
uH(popmanuu (yMETh UCKATh H OTOMPATh HHPOPMAIUIO, CHCTEMATH3UPOBATh U KOPPEKTHPOBATH €€,
COCTaBIATH pedepaTsl); TOTOBUTH JOKJIAbI U BHICTYNAaTh C HUMU; y4aCTBOBATh B TUCKYCCHSIX.

1.9. ®opma 00yueHus OyHas1, AUCTAHI[MOHHAS.

1.10. OcoGenHOCTH OPpraHU3aluu 00Pa30BaTEJIHLHOIO MpoLecca

bnaronaps ucnonbp30BaHUI0 HECTAHAAPTHOTO MOAXOA MPU OPTAaHU3AIMN 3aHATHI B paMKax
o0pa3oBaTeNbHON MpOrpaMMBbl  yyaliuecs TMOTYy4YaloT BO3MOXHOCTh CAMOBBIPAXEHHS, Yy4yaTcs
B3aMMOJICHCTBOBATh JIPYT C JIPYrOM, C yBOXCHUEM OTHOCHTHCS K MHEHHIO APYTHX JIOJACH U
OBJIAJICBAIOT MCKYCCTBOM JIMCKYCCHH, YTO HEBO3MOYKHO BOIUJIOTUTH B )KU3Hb Ha ypoKax (PU3HKH B
pamMKax MKOJIBHOTO Kypca. [IoMHMO 3TOT0, NMIKOJBHHUKH MO3HAIOT (QU3WYECKYIO0 KapTHHY MHpA C
MO3UIMN  OOBIICHHOCTH M TOBCEIHEBHOCTH. JlomonHuTeNnbHas  oOmieo0pasoBaTenbHas
oO1epa3BuBaroiias mporpamma «3aHuUMaTeldbHas (U3MKa» COCTaBJIE€HA HA OCHOBE aBTOPCKOTO
MeToaudeckoro nmocobus: M. I'. KoBryHoBuY «JlomamniHuii skcriepuMeHT 1o Gu3uKe», U OTINYHE B
TOM, YTO BCE€ DKCHEPUMEHTHI BBHITIOJHSIOTCS C JIAOOPATOPHBIM 000PY/IOBAaHUEM, a HE C TTOMOIIBIO
prOOPOB, BHIMOJIHEHHBIX CAMOCTOSTEIBHO.

3aHATHS BKJIIOYAIOT B CE0S Opeanu3ayuoHHyl0, meopemuieckyio U npaKkmu4eckyio 4acTu.
OpranuzanyroHHas 4acTh JOJKHA 00ECIeUNTh HaIHuKe BCceX HEOOXOIUMBIX JUIsl paboThl TpUOOPOB
1 MaTepuayioB. TeopeTnyeckas 4acTh 3aHITHI BKJIIOYAET B ceOsi HEOOXOAMMYI0 HMH(OpPMAIUIO O
TeMe W mnpenMmere 3HaHUsA. OCBOeHHME Marepuala B OCHOBHOM IPOMCXOJUT B TIpoOIecce
MPaKTUYECKOW MCCIIEeIOBATEeILCKOW JesATeNbHOCTH. [IpakThueckass 4acTh 3aHMMaeT OoJbIee
KOJIMYECTBO  BpeMeHH, U  (popMy  MpPaKTUYECKUX  3aHATUH  MOXKHO  OIpPENCTHTh,
KaK meopuecKyto NeSITeIIbHOCTD JIETEH.

Ha 3aHATHSAX MPUMEHSIOTCS pa3InIHbIC MemOoObl.

* 1O BHEWHUM NPUSHAKAM _OesimelbHOCmU _npenodasamens u obyuarowuxcs: decena,
paccka3, MHCTPYKTaX, JEMOHCTpAIUs, yIpaxxHeHHsI, paboTa ¢ TUTepaTypoii;

* 1O UCMOYHUKY NONVYEHUs 3HAHUL. CIIOBECHbIE, HAIJISJIHbIE (IEMOHCTpalMs IJIaKaToB,
cxeM, TaOmuI, IuarpaMM, MOJENel, HCIOJIb30BaHUE TEXHUYECKUX CPENCTB), MPAKTUYECKUE,
MPAKTUYECKHE 3aJIaHUs, TPEHUHTH, aHAJIN3 U PEIICHUE CUTYaIUi U T.JI.;

* no cmenenu aKmueHocmu NO3HABAMENbHOU desamenbHoCmu
ooyuawuxcsa: OOBICHUTEIbHBIN,  WIIIOCTPATUBHBINA,  NPOOJEMHBIM,  YaCTHYHOIIOMCKOBBIM,
HCCIIeI0BATEIbCKUMT;




* no JI02UYHOCIU n00x00a. NHIAYKTUBHBIH, JeIyKTUBHBIH, AHAJTUTUYECKUH,
CUHTETUYECKUM.

Ha 3anatusx pebsTa u3ydaroT (U3MKY, pa3BUBAIOT CBOM TBOPYECKHE CIIOCOOHOCTH,
IPUOOPETAIOT HABBIKK MO3UTUBHOIO OOLIeHMs. Benymuil Buj 1eTenbHOCTH — MPAKTUYECKUM.

JleaTenbHOCTh OpraHW30BaHa BO BTOPOM IOJOBHMHE JIHA M  HAIpaBJieHa Ha BOCIUTaHME
TOJICPAaHTHOCTH OOYYaroIUXCcs, YBaKEHUE IOCTOMHCTBA YEJIOBEKAa C Pa3HBIMH BO3MOXHOCTSIMHU,
pa3sBUTHE KOMMYHMKATHBHBIX YMEHUH, KyJIbTypbl MOBEJACHUS, pa3BUTHE TBOPUECKUX 3aJATKOB U
crocobHoctell aerel. [lnanupoBaHue u opraHu3anus 00y4eHHs OCYIIECTBISAETCS B COOTBETCTBUU
C IporpamMmmamu 00y4eHUs JIeTeH.

1.11. CocraB rpynmnsbl, peXuM 3aHATHH, NEPHOAUYHOCTb W MPOAOLKHTEJIbHOCTH
3aHATHH

3aHATUST POBOAATCS 2 pa3a B HEJENI0 0 2 aKaJeMUYecKuX 4daca. YUCIEHHBbI cocTaB
rpynnsl 15 uenoBek. D10 00ycllOBIEHO TpeOOBAHUSAMHM HAMOJHEHUs] TPYII B YUYPEXKICHHIX
JIOTIOJIHUTEIBHOTO 00pa30BaHUSMH, BO3MOXHOCTBIO JIaOOpAaTOPUM U KOJIMYECTBOM KOMILIEKTOB
oOopynoBanus. Yyamuecs 9-10 ki1accoB NPOXOJAT OJHY U Ty K€ MPOrpaMMy, HO CTOUT OOpaTUTh
BHHUMaHUE Ha UHIUBUAYaIbHBIA NOJIXO/] K KaX/I0H rpyIine o0y4daronuxcs.

1.12. O6beM 1 CPOK 0CBOEHHS NMPOTrPaAMMBbI

Cpoxk peanuszanuu yueOHOH nporpammsl «3aHUMaTeNbHas (pU3KMKa» cocTaBisieT 1 rox.

OO0veM y4yeOHOro BpEMEHM, IPEeTyCMOTPEHHbI Y4YeOHBIM IIJJAHOM Ha Ppealn3aluio
nporpaMmsbl coctanisier 70 gacoB. 3aHATHS NMPOXOAAT 2 pa3a B Heaemto o 40 MUHYT.

11.13. ®opmbl opraHu3anum y4yeOHOro mnpoiecca, NMpPoBeJdeHUs1 3aHATHIH, OCHOBHbIE
MeTOoAbl 00yUeHH s

@®opMbl OPraHu3anuM y4eO0HOro npouecca:

-(ppoHTaNIbHAS;

-rpyNIoBas, KOJJIEKTUBHAS;

-UH/IMBUTyalIbHAS;

-KOMOMHHMPOBaHHas.

®opma npoBeeHHUs 3aHATHIA:

-TpaKTHyYecKas paboTa;

-CaMOCTOATENbHAs padoTa;

-MHMHH NIPOEKTBHI;

-BBICTaBKa paboT;

-KOHKYpPC TBOPUECKUX padoT.

OcHoBHbIE MeTObI 00y4YeHHUSI:

- METOIbl 00YYEHHUs: MOHOJIOTUYECKUH, THAIOTHYECKUH, TOKa3aTebHBIN;

-METO/ibl IIPETI0IaBAHUS: OOBSICHUTEIbHBIN, HHPOPMAIIMOHHO-COOOIIIAIOLIHIH,
WJUTIOCTPUPOBAHHBIN;

-METO/Ibl BOCTIUTAHUS: YOEXKACHUS U JIMYHBIA TPUMED.

2. YueOHBIi I1aH

70 yacoB dopmel aTTecTanum/
Ne ConeprxaHue TEMbI KosngyecTBo yacoB KOHTPOJIS
n/m Bcero | Teopu | IIpaktuue
s CKHe
paboThI
1. | Beenenue. IlpaBuna TexHUKU
0.5 0.5
0e30MacHOCTH

2. | MexaHW4YecKue SIBJICHHS 125 15 11 BcOII yuactue
3. | TemoBbie siBICHUS 8 1 7 Konkypc no pemnienuto

Y COCTaBIICHHIO 3a/1a4
4. | DneKTpuYECKHe sIBJICHUS 4 4 YyacTue B KOHKypcax
5 MarHuTHbI€ SIBJICHUS 8 8 Ormpoc, TecTupoBaHue




6 CBeTOBLIE SIBJICHUS 9 15 7,5 KontposnbHoe 3ananue
7 MexaHnueckue KoueOaHusI. Brinonnenue
Bonansl. 3Byk. JKCIIEPUMEHTAIBHON
paboTHI IO pacyeTy
7 15 55
YCKOpEHUs: CBOOOTHOTO
MmajgeHus
8 CoBpeMeHHas pu3nka 13 5 5 Pemenue 3amay,
BUKTOpPHHA
9 Crpyktypa Beenennoi AHKeTHpOBaHUE,
6 4 2 e Jaroru4ecKoe
HaAOJIFO[eHIE
10 | Urorosoe 3aHsiTHE 2 2
70 15 55

®opMBbI KOHTPOJIS:

Tecrt, onumnuana no Gpu3MKe, BAKTOPUHBI, y4acTHE B KOHKYPCaX U BBICTaBKaX.

Buabl kKOHTpOJIst 1 GpOpMa aTTeCTAIAN:

Omnpoc, TecTupoBaHre, aHKETUPOBAHUE, KOHTPOJIBHOE 33aJaHUE, ITeJarOTMYECKOe
HaOJIOZICHUE, UTPBI.

Kpumepuu oyenku ypoeus, snanuti, ymMeHuil U Ha8blK08.

Buicokuii yposenw: ywamuiics ocBowsl Bech 00beM 3HaHUl oT 90-100% mnpenycMOTpEHHBIX
MPOrpaMMOIl 32 KOHKPETHBIM NEpUOjA, B TECTUPOBAHUU HE JOMYCTHJI OIIMOOK; CIelUaTbHbIE
TEPMUHBI YIIOTPEOIISIT OCO3HAHHO B IMOJIHOM 00BEME B COOTBETCTBUH C UX COJICPKAHUEM.

Cpeonuti ypogensb: peOECHOK C MOMOIIBIO Tefarora mocjie HeOONbIIONW MOACKA3KH BBIMOJHUI HE
Menee 60-89% 3ananuii MpaBUILHO, B TECTUPOBAHUU JOTYCTUII OJIHY HJIM JIBE OIIHOKH.

Huskuii yposens: mocine n000i MOMOLIM Meaarora pebeHOK He MOKET BBINOJIHUTH Pl
3a/1aHui, 00 BIMOIHWI MeHee 60% 3a1anuii MpaBMWIIbHO, B TECTUPOBAHUU JIOMYCTUII TPU U OoJIiee
OLINOOK.

Hcnonb3yembie nenarornyeckune texnonoruu: KT, TexHOIOrHMs KPUTHUECKOTO
MBILIEHHS], TPOEKTHAast TEXHOJIOTHS, 310pOoBbecOeperaromiasi.

2.1. OueHo4HbIe MATEPHAJIBI

B Teuenue Bcell mporpaMMbl ydamuecs HOpUOOpETalOT TEOPETUYECKHE U MPAKTHYECKUe
3HaHus. Teopernyeckas 4acTb, MOAKPEIUIAETCS MPAKTUUECKON NIEATENIbHOCTIO, HAIIPAaBJIEHHAs Ha
UCCIIeIOBATENLCKUE 3a/JaHUs, 3aHATUS PAKTUKYMBI.

CpenctBamu 3(pPEeKTUBHOTO YCBOEHUS MPOTrpaMMbl Kypca SIBJISIIOTCS TBOPUYECKUE 3a/laHusl,
MpaKTHYecKue paboThl, MPOEKTHI.

Pe3ynbpTaTBHOCTH U 11€71€CO00Pa3HOCTH PAOOTHI IO MPOTPAMME BBISIBIISIETCS C TOMOLIBIO
KOMILJIEKCa TUarHOCTUYECKUX METOIUK, a TaK >Ke M0 pe3ysbTaTaM TECTOB, OJIMMITHA 1O (PU3UKE,
BUKTOpPHWH, ydJacTHe B KOHKypcax M ycIenrHoro npoxoxaeHus ['MA.

3. Conep:xaHne NporpaMmMsl

Tema 1. Breagenne. OxpaHa Tpyna, dJIEKTPO U TOKapHas 0€30MacHOCTh MPHU BBHIMOJHEHUU
71a00paTOPHBIX PAOOT.

Teopus:

Beenenue, Th, anektpo u noxkapHast 6€30MaCHOCTb ITPU BBINOJIHEHHH J1a00paTOPHBIX padoT.

Tema 2. MexaHW4ecKHe SBICHUS

Teopus:

Counnenune «Mup 0e3 TpeHUsD».

Ilpaxmuxa:

W3mepeHnue cui TpeHus OKosl, CKOJIbKEHUS U kaueHus. M3mepenue paboTsl mpu
NepeMeICHUH Tella

W3mepenune MOIIHOCTH Mpu oabEMe Tena. Mi3Mepenne MOMEHTa CHUJTBI.

W3mepeHune cKOpoCTH Tella IpU paBHOMEPHOM JIBHKEHUHU. ClIOJKeHHE NepeMeIeHHH



Habunroienne MHepTHOCTH TeJa U CpaBHEHHE MHEPTHOCTHU JBYX Tell.

HccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT Ae(opMariu.

N3yueHne paBHOBecHs Tea, UMEIOLIErO OCh ONopkel. M3yueHne paBHOBecHs Tejla IPU
JIEUCTBUHU HECKOJIBLKUX CHIIL.

Tewma 3. TenoBbIe SIBICHUS

Teopus:

BripamuBanue  kpucramioB. Mcnapenwe. Bnaxnocts. BoasnHolt map B armocdepe.
O0pa3oBanue 001aKOB, TyMaHa, pOCkl, WHEs. ATMOc(hepHBIe 0OCATKU: CHET, TPa.

Ilpaxmuka:

DKcrepuMeHTaIbHbIE 3a1aHus 110 TeMe «CriocoObl N3MEHEHHs] BHYTPEHHEH YHEPTUU TeIa»

JlaboparopHas padora Nel «CpaBHeHHE KOJTMYECTB TEIUIOTHI, OTJaBAEMbIX MPU OCTHIBAHUHT
BOJIbl M PACTUTEIBHOTO Macjay

JlaGopaTopHas padota Ne2 «M3mepenue yaenbHOM TeIIOEMKOCTH Pa3IMYHBIX BEIICCTBY

JlaboparopHast pabota Ne3 «VY nenpHast TEIJI0Ta TUTABIICHUS JIb1a

[IpakTuKyM MO BBIpAIIMBAaHUIO KPUCTAIIIIOB

N3mepenue BiaxHOCTH BO3yXa B IOMEUIEHUH U Ha YJIHIIE.

Tewma 4. DnekTpudeckue sIBICHUS

Teopus:

Ilpaxmuxka:

DKCIEepUMEHTAIBHBIC 3a/IaHHS TI0 TEME «DIEKTPOCKOT

DKCnepuMeHTaIbHBIE 3a/1aHUS 110 TeMe «Pa3InuHbIe 3EKTPUYECKUE SABICHUS »

DKCHEepUMEHTAIBHBIC 3aIaHUSI TI0 TeME « DJIEKTPOIIN3 »

JIaboparopnas padota Ned «M3mepenne KIIJ| kunaruiabHuKa»

JlaboparopHast pabota Ne5 «OnpenerieHrne MOITHOCTH U PA0OTHI TOKA B AJIEKTPUUIECKOM
Jamre U JPyTrux 3JMEeKTPUUECKUX Mpubopax U pacueT MoTpedasieMol UMU SIIEKTPOIHEPTUIY

Tema 5. MarnuTHbI€ SIBJICHUS

Teopusa:

IIpakmuxka:

OnekTpoMarHut. MoTopumk u3 OaTapeiku.

[IpakTrueckue 3a1aHus IO U3TOTOBJICHUIO MOJIENel U IprOOpoB

N3roroBnenue ranbBaHUUECKOro 3nemenTa. Konaencaropsl. JlaTunk BpeMeHH.

DKcrnepuMeHTaNIbHbIE 33/1aHus 110 TeMe « MarHUTHbIE SIBJICHUSD)

Tewma 6. CBeTOBBIC SIBICHUS

Teopus:

UYro takoe cBeT? PacnpocTpanenue, oTpaxeHue, npeaomieHue ceera. Murepdepenmus,
Jubpakus, TMCIepcust CBeTa

Ilpaxmuxka:

[IpakTukym «13 Kakux 1IBETOB COCTOUT OEJbIii».

[IpakTHKyM «3aBUCUMOCTh HHTEHCUBHOCTH OTPAKEHHOTO CBETA OT KOMOMHAILIUU CBOMCTB
Ma/IAl0IIIEr0 CBETA U 1IBETa MOBEPXHOCTH, HA KOTOPYIO OH MaJaeT»

[Ipaktukym «PaccestHue pa3HbIX JUIMH BOJIH LIBETOB PaJyTru»

[Ipaktukym «Kospdunuent npenomnenus. O6pa3oBaHne Mupaxein»

IIpakTukym «IlonHOE BHYTpEHHEE OTpaXKEHHUE B CTPYE BOJBI.

[IpaxTukym «I e HyxHbI pusukn? PaznuuHble HalIpaBIeHNUsS COBPEMEHHON (PU3NKI»

Tema 7. Mexanudeckue kojaeOaHus. 3BYK.

Teopusa: Mexannueckue kojaebanus 1 BosHbl. 3Byk. KonebarenabHoe ABMXKEHUE.
Konebanus rpy3a Ha npyxutne. CBobonnsie konebanus. KonebatenbHast cucrema. MasTHUK.
AMITIUTY 1A, IEPUO/I, YaCTOTa KoeOaHu M.

Ilpakmuxa: W3ydenne CBOOOIHBIX KoJeOaHMI Tesla HAa Py KUHE.

W3mepenue aMImuTy/1bl, MAKCUMaIbHOW CKOPOCTH TeJia, KOJEOIIOMIErocs Ha Py >KUHE.

M3mepeHue MoHoM SHepruu Tena, KoJIeOIomerocs Ha NpyKuHe.

N3mepenne nepuoa KoeOaHui Teaa Ha MPYKUHE



W3mepeHune maccsl Tena, KoJaeOmIomerocst Ha npysKuHe.

W3mepenune yckopeHusi CBOOOHOTO MaJeHUs TIPU TTOMOIIN MasiTHUKA.

HabnroneHue pacnpocTpaHeHus BOJIH Ha TOBEPXHOCTH BOJIBI.

Uccnenosanue "IIpo6iieMbl muTheBO# BobI HAa 3emiie U B r.IleBek". BeigBuxkeHue runores
00 SKOHOMMH MHUTHEBOM BOJIBI B LIKOJIE U A0OMA.

Tema 8. CoBpemenHnas pusuka

Teopus:

N3nyyenue u cuexrpel. KBantosas runoresa Ilnanka.

Atowm bopa.

PannoakTuBHOCTSG.

CocraB aTOMHOTO0 f1pa.

SnepHble CUIIBI U SIIEPHBIE PEAKIIUH.

Jlenenue u CUHTE3 A1ep.

ATOMHas SHEpPreTUKa.

Ipaxkmuxa:

N3ydyeHne 3aKOHOB COXPAHEHHUs 3apsiIOBOTO U MAacCOBOIO YMCEN B SIIEPHBIX PEAKIUAX IO
doTorpadusM COOBITHH SIEPHBIX B3aUMOACHCTBHUI.

[TpocmoTp dunbMa «YepHOOBUIb: 30Ha OTUYKACHUS C NATBHEHIINM 00CYKICHUEM.

Tema 9. CtpyxTypa Beenennoi

Teopus:

Ousnyeckas mnpupona Comnua u 3BE3n. Crtpoenne ConnHeunoi cucreMbl. CriekTp
AJIEKTPOMAarHuTHOro wusnydeHus. Poxnenune u sBomouust BceenenHoil. CoBpeMeHHBIE METOJbI
uccienoBanys BeenneHHoM.

Ilpakmuxka:

HaOJIIOIcHUE

CriekTp 351eKTpOMarHUTHOTO u3nyueHus. [Ilpocmotp ¢uibMa o craHoBienun BeenenHoi

Tema 10. UTorosoe 3ansarue

IIpakmuxka:

Wrpa no craniusam «Pusnuka BOKpYT Hac»

4. Kanenpapublii yueOHblIi rpadgux

1 Honyroaue | Ilepuon oOyuenus | 2 [lomyroaue [Iepuon Bcero B rox
o0Oy4deHus
17 Henenb 01.09.2026 — 18 Hexmens 11.01.2027 — 35 Henenb
28.12.2026 26.05.2027

Oranbl 00pa30BaTEILHOTO MPoIlecca 1 rpynma
Hayarno y4yeGHoro rosa 01.09.2026
Komnern yuebHoro roga 26.05.2027
KosingyecTBO yueOHbIX HeJlelb 35
KonnuecTBo yueOHBIX AHEH 210
JlaTa Havana peayn3anuy IporpamMmsl 01.09.2026
JlaTa OKOHYaHUs pean3alny TPOrpaMMBl 26.05.2027
[TpogOMmKUTETLHOCTD YUeOHOr0 roja 35 Henenu
[Tpo10KUTEIBHOCT YUEOHOTO 3aHITUS 40 MUHYT

BBoanas nuarnoctuka 3, ¥, H yyammxcs -

IIpomesxyTouHas JMarHOCTHKA YCBOECHUS YYalUMHUCH | -
IIPOrpaMMbI

ﬂOHOHHI/ITeJ'II)HI)IC DJICMCHTbBI -

OTKpBITOE 3aHATHE pas B rog

1
HToroBoe 3aHsaTue 1
JleTHUE KAHUKYJIBI 1




5. YcaoBus peanu3anum nNporpamMmmbl
Ha o0yuenue mo mporpaMmMe NMPUHUMAIOTCSI BCE JKeTarolie 0e3 crenuaibHON MOATOTOBKH.
OcHoBaHMeM U1 3a4UCICHHUS Ha OOyuyeHHUe SBISETCS 3asBIICHHE poauTered (3aKOHHBIX
MpeJICTaBUTENICH) 00yUYaIONINXCs. 3aHATHS IPOBOAATCS C YIETOM BO3PACTHBIX U MHIWBHYbHBIX
ocobenHocteil nereil. Habop oOyuaromuxcsi mpoBoauTcss B aBrycre. KommiektoBaHue rpyii
npoBoautcs 10 10 ceHtsiOps. Hamomusiemocts rpynm ['pynmbl 00ydeHUsT KOMILIEKTYHOTCS B
KOJINYECTBE HE MEHee 15 yenoBek.
3aHATHS TPOBOJIATCS B KaOWHETEe, OOOPYJOBAHHOM WHIWBUIYATbHBIMH CTOJIAMHU IS

paboThl, KJIaccHOU Aockoi, OOyyJaromuecs MOTyT BOCIIOJIb30BAThCS JOMOIHUTEILHONU JTUTepaTypoOid
0 Pa3HbIM BHJIaM ACSITeIbHOCTU. Ha 3aHATHSAX UCTIONB3YIOTCS HATJISAHBIC TIOCOOHUS.
[lepen BBIMIOJIIHEHUEM MPAKTUYECKUX PabOT MPOBOJUTCS MHCTPYKTAXK IO TEXHUKE 0€30MacHOCTH, a
B JJAJIbHEHIIIEM MOCTOSIHHO HAaTOMUHAETCSI 0 0€30IMaCHBIX MpUeMax paboThI.

5.1. Hann4uune He0OXOAUMBIX MATEPHAJIbHO-TEXHUYECKUX YCJIOBHMM ISl peaju3anuu
NMPOrpamMMbl

MartepuanbHO-TeXHUYECKOE 0OecliedeHrne - Haauune KaOuHeTa ¢ M0CaJOYHbIMU MECTaMH,
y4eOHBIE CTOJIbI, CTYJIbs, OCBEIICHHME KaOWMHETa U BO3MOXKHOCTH MPOBETPUBAHUS €TI0 JOJKHO
yaoBieTBopsATh TpeboBanusim CanlluHa. B kaOunere momKHBI ObITh, MIKadbl ISl XpaHEHUS
y4eOHOM M METOAMYECKOW JHUTEepaTyphl, HATJSAHBIX IMOCOOMH, a Tak e, JlabopaTropus i
XpaHeHus1 J1a00paTOpPHOrO M JIEMOHCTPAIIMOHHOTO oOopynoBaHus 1o ¢usuke. Ha 3aHsATHAX
UCTIONB3YIOTCS ~ HAMVISIIHBIC  TIOCOOWS, KHUTH, OKypHaJbl, IMpe3eHTAINH, J1abopaTopHOE
obopyznoBanue. s peanuzanuy 3NEKTPOHHOTO OOYYEHUS U TUCTAHIIMOHHBIX 00pa3oBaTENbHBIX
TEXHOJIOTHI HEOOXOAMMO HAJIMYME KOMIBIOTEpAa C BBIXOAOM B VHTEpHET, COOTBETCTBYIOIIETO
IporpaMMHOro  o0ecrieueHus.  BO3MOXHO  HCHONB30BaHUME  UHTEPHET-TEXHOJIOTHH U
MYJIBTUMEAUINHOTO O000pYy/IOBaHUS TIPH TPOBEACHUM 3aHATHH. [l memarora: BO3MOXHOCTH
MOJATOTOBUTH M MOKA3aTh MYJIbTUMEIUNWHBIC MPE3CHTAIIMH U BUACOPOJIMKHU IO TEMaM MPOTrpaMMBbl,
BBIXO/JI B UHTEPHET.

5.2. XapakTepucTiKa nNoMemeHust

3aHATHS IPOBOJATCS B KaOMHETE (PU3HKH.

[lepeuens o0opymoOBaHUsI y4eOHOTO MOMEIIEHHUS: KIACCHAsl JIOCKA, CTONBI M CTYNbS IS
yYaIuXCsl U TMeaarora, mkadpl U CTEIIAXH I XpaHEHUsT TUAAKTUYECKUX MOCOOMA U yueOHBIX
MaTepHualoB, IPOEKTOP, KOMIIbIOTEP.

[Tepedens o0opy0oBaHuUs, HEOOXOAMMOTO JIJIsi TPOBENCHUSI 3aHATUI — TabopaTopHOE PU3NUECKOe
o0opyaoBaHuUe.

5.3. Tecrt «MarauTHbl€e SBJICHUI



1.

BAPHAHT M 1

RBMP&TH&H PAaMEA pPacnoaEeHa B OJHODOAHOM MATHHT-
HOM IIOJIe, KAK NOKA38HO HA PHCYHEE. HﬂﬂpﬁBﬂEHHﬁ TOKA B

PaMKE YEA3AHO CTPEJIHAMH.
—=
jj N

yvrvyevvy

B

Cuna, neiicTBYOIaA Ha HHMKHIOW CTOPOHY DAMKH, Ha-

NpaBlleHa

1) BHH3 1

2) sBBEDX *

3) 3 OJIoCHOCTH MHCTA HA HAC @
4) B INOCKOCTE JHCTA OT HAC @

B oaHOpogHOe MarHUTHOE moje NepneHINKVIAPHO JHHHUAM
MATHHTHOH HHAYKIHH IOMECTHIH NpPAMOJIHHeHHBIA IIpo-
BOAHHWEK, 110 KOTOPOMY mnpoTexaeT Tox cumoit 8 A. Onpege-
JHTe HHAVHIIHIO 3TOrQ MOJA, eclIH oHO JelcTBYyeT C cHIoM

0,02 H na xamasie 5 cM AJHHE IPOBOAHMEA,

1) 0,05 Tn
2) 0,0005 Tn
3) 80 Tn

4) 0,0125 Tn



Omouu pas KOJBLUO DAZaeT HA CTOALMH BePTHHAJIBHO MOJ0-
coBOM MATHHT Tak, HTO HAJEBAETCA HA HEro; BTOPOH pas
TAK, YTO NpojeraeT MuMo Hero. IlnockocTs Konena B 0DOHX

CAYHAAX FOPHBOHTANBHA.

Tok B KONBIE BOZHHKAET

1) =B ofoux cnyuanax

2) HH B OJHOM H3 CJIYVYaeR
3) TOIBKO B MepBOM Cayuae
4) TOABKO BO BTOPOM Cay4ae

Pagwocrannna pabGoraer Ha uactore 60 MI'n. Haitanre
AMUHY 3JIeKTPOMArHHTHEIX BOMH, M3AYYAeMLIX AHTEHHOH
paguocTaHIHH. CHOpOCTH PpACHPOCTPAHEHHA OJIEKTDOMAT-

HUTHBIX BOaH ¢ = 3 - 10® m/c.

1) 0,5
2) 5m
3) 6m
4) 10m

Kax uamMerHTCH JNEKTpHYECKAA eMEOCTE ILIIOCKOTDO KOHIEeH-

CATOpAa, €CNH IUIOIAAL TIACTHH YBEMHYHTE B 3 pasa?

1) He sameHHTCH
2) ¥eemuuntca B 3 pasa
3) ¥YwmenpmuTcA B 3 pasa

4) Cpepn orpeToR 1-3 HeT NpaBUIBHOTD.



6. Kax usmenuTca nepuof cobeTBeHHBIX 3M€KTPOMATHHTHBIX
ronebanuii B KOHTYpe (cM. pucyHok), ecam wawou K mepe-
BECTH H3 NOJ0KeHHA 1 B momosenHe 27

1) ¥wmensiunTca 8 9 pas
2) V¥eeauuwrca B 9 pas
3) ¥mewpmmuTea B 3 pasa

4) V¥BeauuuTcH B 3 pasa

7. ¥YeTaHOBHTE COOTBETCTBHE MEMIY HAYYHEIMH OTKDBITHAMH
H YHMeHEIMH, KOTODBEIM 3TH OTHKPHITHA OIPHHALJIEHAT.
K kaspoii mosMmmm mepsoro crosabua nopfepHTe cooT-
BETCTEYIOLOYIO MO3HMIMID BTOPOr0 H 3aMHMHTe B Tabmuny
BrIDpaHuEe THGPE MOL COOTEETCTEVIOMHMH OVKBAMH,

HAYYHBIE OTKPBITHA YYEHLIE

A) Coagan TeopHw© BJIEKTpO- 1) M. Ilnasx
MATHHTHOTO TIOJA 2) M. Dapaneii

E) 3BapervcTpHpoBan aJleKTpO- 3) . Maxceexrn
MarfHTHEIE BOJHBI 4) B. Arobu

B) OcHOBOMOMOMHHK  KBAHTO- 5) T. lepn
BOM HUIMKH

A B B
OTBETHI:

Bap. 1 4 1 1 2 2 3 351

KOHTpOHBHOG 3aJaHuc «CBeTOBBIC SIBICHHS



CP-51. duauyeckHit CMBIC] NMOKA3aTedd NpeJoMIeHHA

BAPHAHT M 1

1. ¥ron nagenusa Ha rpaHHNOY ABYX NpOo3padyHLIX cpef cocTaBaseT 457,
a yron npenomaenua 30°, OnpeleiuTe OTHOCHTEILHEIN MOKA3ATENR

npeJloMJAeHNA.

2, AfconoTHEA DOHAIATENE OperoMIeHHd anmaza 2,42, Kaxosa cro-

pocTh cBeTa B anmaae? CkopocTh cBeTa B BO3gyxe ¢ = 3 - 10® m/c.

3. Bo cKoabKO pas YMeHBIIHTCH IJTMHA BOJHEL NIPH Nepexoje CBeTa Ha
BOAEl B cTexao? AOGCOAKTHEIH [DoKasaTedb NPEJOMIEHHA BOILI
1,33, crexaa 1,5.

BAPHAHT Nt 2

1. VYroa nageHus Ha rPAHHIY ABYX NpO3pauHbLIX cpen cocTaBasaetr 60°,
g yroa npenomaeHHa 457, OnpemelnTe OTHOCHTEIBHBINH NOKA3ATENb
npenoMIeHHA.

2. AfcomoTHBIi nokasaTens npedomiedufs sogel 1,33. Kaxoma cro-

&
pocTh cBeTa B Bofe? CKopocTe cBeTa B Boaayxe ¢ = 3 - 107 m/c.

3. DBo cKoJpKO pas VBEIHYHMTCH JJIHHA BOJHEI NPH NMEepeXofe CBeTa H3
cTexJa B BoAy? AOCOMWTHEIE NOKA3ATENER IPEJOMJISHHMA BOJALI

1,33, crerna 1,5.

5.4. MHWcnoab3oBaHHe JAUCTAHIHMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI  TNIpH
peanu3anuy NporpaMmbl

Peanuzanus nmporpaMMmel npeaycMaTpuBaeT AMCTaHLUMOHHOE oOydeHue. J[ucTaHIMOHHbBIE
0o0pa3oBaTeNbHbIE TEXHOJOTHH PEAINU3YIOTCSI B OCHOBHOM C IPUMEHEHHEM HH()OPMAIMOHHO-
TEJIEeKOMMYHUKALIMOHHBIX CETed IpU ONOCPEIOBAaHHOM (Ha pPAacCTOSHUM) B3aWMOJAEWCTBUU
o0yyaroImuxcs u nejaarora.

JlucraHMoHHBbIE OOYyYalol[Me CHUCTEMBbl, NPUMEHSEMble Ha 3aHATUIX MpPeIararoT
pa3jMuYHblE 3aJaHMs: BBIIOJHEHHME 3aJaHMM 1O MPEAJIOKEHHOM CCBIJIKE; COCTaBJIIEHHE
TEXHOJOTMYECKHUX KapT, OUCK MHGOPMaIMK JUIsl TOATOTOBKU COOOIIEHUN U BBIIOJIHEHUS 331aHUN
B UHTEpHET-BUKTOpMHAX, Yy4yacTMe€ B UHTepHeT-onuMnuagax 1o ¢usuke. K mmocam
JTUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTMH MOXXHO OTHECTH: 0OydeHUE B HWHIUBUAYaIbHOM
Temne, cBoOOJa W THOKOCTb, TEXHOJIOTHYHOCTh HCIHOJb30BAHWE HOBEUIIMX JOCTHXKEHHN
MH(OPMALIMOHHBIX U TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,

5.5. Peannuzauus nporpamMmsl B ceTeBoii ¢gopme

Peanuzarmus mporpamMmsel B ceTeBoi (popMme HE TTPeTyCMOTpPEHA.

6. IIporpamma BocnHTaHMA

[TporpamMma BocnuTaHus pa3paboTaHa K JIOMOJHUTENbHOM 0O0IIepa3BUBAIOIIECH MporpaMmme
«3anumMarenpHas (usnka» Ha ocHoBaHWMM Paboueit mporpammbl Bocmutanust MBOVY  Llentp
obpazoBanus T. [leBek, koTopas pa3MeleHa Ha caiiTe 00pa30BaTeIbHONW OpraHU3aIliH.

BocnuTtanue moapacTaromiero MOoKOJEHUsl B HAlllEH CTpaHE B HACTOSILEE BPEMs SIBIISETCS
BOXHEHIIMM IPOLIECCOM MOJEPHU3ALINN CUCTEMBbI 00pa30BaHMs U OOLIECTBA B LIEJIOM. Y UPEXKACHUS



JIOTIONTHUTEIBHOTO 00pa3oBaHus 00Jadal0T HAuOOJBIIMM BOCIUTATEIbHBIM IOTEHIHAIOM B
00pa3oBaTeIbHOM MPOCTPAHCTBE, IMOCKOJIbKY HMMEHHO B cdepe CBOOOAHOrO BbIOOpa BHUIOB
JEeSATEIbHOCTH MOKHO PACCUUTHIBAThH Ha Ooiiee 3 (heKTUBHOE BOCTIUTAHUE.

BocnuTarenbHble 3a1auM peliaTcs KaKk HEIOCPEICTBEHHO HA y4eOHOM 3aHSATHM, TaK U HA
CIEIMAIbHO OPTaHU30BaHHBIX MEPONPUITUSAX, BXOASIIUX B BOCIIUTATEIIbHBIE MOYJIH:

«OpraHu3aliMOHHO-MAaCCOBBIE MEPOIPUATHS» (IPa)kKIaHCKO-TIPAaBOBOE, MATPUOTUYECKOE,
JyXOBHO-HPABCTBEHHOE, CIIOPTUBHO-03I0POBUTEIBHOE, XYA0KECTBEHHO-3CTETUUYECKOE, TPYIA0BOE,
HKOJIOTMUYECKOE HAIIPaBJIEHUs], BOCIIMTAHUE [TI0O3HABATEIILHOIO MHTEPECA);

Heapb BocriuTanusi o0yyaronumxcs B 00pa30BaTeIbHON OpraHU3aluu:

pa3BUTHE JIMYHOCTH, CO3/IaHNE YCIOBUM JUIsl CAMOOIIPEAETIEHUS M COLMAIIN3AllMA Ha OCHOBE
COLIMOKYJIBTYPHBIX, TyXOBHO-HPABCTBEHHBIX LIEHHOCTEH U MPUHATHIX B POCCUIICKOM 00111eCTBE
NPaBUJI ¥ HOPM ITOBEJICHHS B MHTEPECAX YEIOBEKa, CEMbH, OOIIECTBA M FOCY1apCTBa;

(dbopMupoBaHHe y 00yYarOIIMXCSl YyBCTBA NATPUOTH3MA, IPAKJAHCTBEHHOCTH, YBAXKECHHUS K
namsaTH 3aluTHUKOB OTedecTBa U nojasuram ['epoeB OTeuecTBa, 3aKOHY U IIPABOIIOPAIKY,
YeNOoBEeKy TPyJla U cTapllieMy MOKOJICHHIO, B3AUMHOTO YBaXKEHUS, OEPEKHOT0 OTHOIICHHUS K
KYJIbTYPHOMY HAaCJIEIUIO U TPAJAULMAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoin denepanuu,
MIPUPOJIC U OKPY’KAIOIIEH cpeie.

3agaunm BocnuTaHus OOydYalOIIMXCS B 00pa3oBaTeNbHONM OpraHU3alMu: YCBOEHHE
0o0y4JalomMMUCS 3HAHUW HOPM, JYXOBHO-HPAaBCTBEHHBIX IICHHOCTEH, TpaAulMii, KOTOpHIE
BBIPA0OTAIO POCCUICKOE OOIIECTBO (COIMATBHO 3HAYMMBIX 3HAHU ),

dbopMUpOBaHHE M Pa3BUTHE JIMYHOCTHBIX OTHOIICHUW K OTHUM HOpMaMm, IICHHOCTSM,
TpaauLusaM (UX OCBOEHUE, IPUHSATHE);

MpUOOpPETeHHE  COOTBETCTBYIOLIETO  3TUM  HOpMaM,  I[IEHHOCTSIM,  TPaJAULUAM
COLIMOKYJIbTYPHOT'O OIBITA IOBEACHMS, OOIIEHMS, MEXKIMYHOCTHBIX COLMAJIbHBIX OTHOLICHU,
MIPUMEHEHHUS MOTyYEeHHBIX 3HAaHUH.

OcHOBHast 1enb pPabOThl € POOUTENSIMH OOYYaIOUIMXCS - CO3JIJaHHE MCHXOJIOro-
MEJarOrMYECKUX YCJIOBHUM JUIsl B3aUMOJCHCTBUSA JETEW M POAMUTENIECH, YKPEIUIEHHE NapTHEPCKUX
OTHOILEHUH MeJaroros, poauTenel, aeTeil, MOOMIU3aIHsl COLUMOKYIBTYPHOTO MOTEHIIMANIA CEMbU
JUISL CO3JJaHUsI €IMHOM I'yMaHHOM, T0OpoKenaTeabHON BOCIIUTATEIbHON CPEIbI.

Bunsl, popmbl BocuTaTeIbHOW paboThI

Hcnonp3yrotes pa3nuuHble (OpMBbI MPOBEIEHUS MEPONPUSITHH: NMpPa3IHUKHA, KOHLEPTHO-
UTPOBBIE MPOTPaMMBl, T€ATPAIN30BaHHbIE NIPEICTABICHUS, KOHKYPCBI, JINTEPATypPHO-MY3bIKAJIbHBIE
KOMIIO3UIMN, WIPbl, TEMaTUYECKHE BBICTABKM TBOPUYECKUX pa0OT, aKUWH, KOHCYJIbTALUH,
pa3bsCHUTENbHBIE Oecebl U JAp.

OsxuiaeMble pe3yJIbTaThl

JlaHHas mporpaMma BOCIIMTAHUS HAIllpaBlieHa Ha MPUOOIIEHUE 00yJatoLINXCsl K POCCUHCKUM
TPaJULMOHHBIM TyXOBHBIM LIEHHOCTSIM, IIPaBUIaM U HOpMaM MOBEJEHUS B POCCUICKOM OO0IIeCTBE,
a TaKKe pelIeHHe MpoOJieM TapMOHMYHOI'O BXOXJAEHHUS OOYy4arollUXcs B COLMATIBHBIA MHp U
HaJIa)KUBAaHUSl OTBETCTBEHHBIX B3aMMOOTHOIICHUN C OKpYKalOUMMHU HX JoapMu. [Iporpamma
npu3BaHa 00ECHeUUTh JOCTHIKEHHE OOYYaroIMMUCS JUMYHOCTHBIX PE3yJbTaToB: (hOpMUPOBATH Y
HUX OCHOBBI POCCHUICKOM MJIEHTHYHOCTH, IPAaBOCO3HAHUS, TOTOBHOCTh K CaMOPa3BHUTHIO;
MOTHBAIMIO K IO3HAHHIO, OOyuYeHHIO, 3/I0pOBOMY OOpa3y >KM3HU; IIEHHOCTHbBIE YCTAHOBKH W
COLIMAJIbHO-3HAYMMBbIE€ KaueCcTBa JIMYHOCTH; CIIOCOOCTBOBATh aKTUBHOMY YUYacTHIO B JEATEIbHOCTU
YUPEKACHUS, PAa3BUTHIO TBOPUECKUX CIIOCOOHOCTEH M (OPMHPOBAHUIO KYJIBTYPbl CBOOOTHOIO
BpPEMEHH.

7. KanenaapHblii NJ1aH BOCIUTATE/IbLHON padoThI

KanenmapHselif 1iaH BocniuTaTelbHONM pabOTHI COCTABIEH HAa OCHOBE KaJlEHAAPHOTO IJIaHa
BOCIIUTATEIHHON paboThl OCHOBHOTO ob1ero oopazoBanust MBOVY lLlentp obpazoBanus r. Ilesek,
KOTOpBIH pa3paboran ¢ yuétoMm DeaepabHOrO KaJICHIAPHOTO IIaHa BOCHUTATEIHLHOW PabOTHI H
BXOJIUT B CTPYKTYpYy OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpazoBaHUs
MBOY llentp o6pazoBanus r. [leBek.



[MuknnpodopueHTannoHHbIx yacoB odmmenus «IIpopeccuonansHoe B TeUeHHE roa
CaMOOMPEICTICHUE)
[Tpoekt «Hacnenanku Benukoii [Tobensny
CEHTSAOPH

Ak «Ilomapku a1 BeTepaHOB CBOMMH PYKaMI»
«MexnyHapOoIHbIN AEHb MOXKUIIBIX JTHOICH OKTAGDD
«Crnenaem 106po»
Hosoroauuii 6ym neKadpb
PoxxiecTBeHCKas CKa3ka SIHBAaph
« Jlenn 3ammTHHKa OTEeyecTBa (bespas
«llo3npaBum mamy»
Mex1TyHapOaHbIN KEHCKUH €Hb MapT
Wrorosast BIcTaBKa JETCKOro TBOpuecTBa «I'opoa mactepoBy» anpelib

8. Cimcok stureparypbl

JINTEPATYPA JIUIA YUUTEJIA.

1. Kypnan «Dusnka B mIKoe»

2. [Tpunosxenue k razere «IlepBoe ceHTAOps» - «Dusnkay

3. bunumouu b.®. ®usnueckue Buktopunsl. — M.: [IpocBemenue, 1968, 280c.

4. bypos B.A. u gap. ®poHrtanbHble n1abopaTtopHbie 3aHATHA 1O (usmke. — M.:
[Ipocsemenue, 1970, 215c.

o. I'opes JI.A. “3anumarenbhblie onbIThl M0 pusuke”. — M.: IIpocBemenue, 1977, 120c.

6. [lepenpman  S.M. 3anumatenpHas ¢usuka. — M.: Toc. H3A-BO TEXHUKO-
TEOpeTHUECKoM uTeparypsl, 1949, 267c.

7. IToxposckuit C.®D. OnbIThl ¥ HAOTIOJAEHUS B IOMAITHUX 3aIaHUsIX 10 (u3uke. — M.:
u3/1-BO akajnemuu nenarorunyeckux Hayk PCOCP, 1963, 416¢.

8. HemkoBuu B.I1. ®usnyeckue 3aqaun ¢ KOJOTHYECKUM cojiepkanuem // dusmuka B
mkoJiie Ne 3, 1991.

9. “bonpiias KHAra HKCIIEPUMEHTOB ISl IIKOJBbHUKOB MOJ pea. Melsau; M.,
“POCMDBH”, 2001

JIMTEPATYPA JUUIA YHAIINXCAL.

1. JI.B. TapacoB «®wu3uka B ipupojie». M.: [Ipocsemienue, 1988 rog.

2. .M. Ilepenbman «3anumarenbHas ¢puzukay» (1-2q).

3. WuTepakTuBHBIN Kypce ¢pusuku ais 7-11 kimaccoB (IHUCK)

4. «Kuura misg yrenns no ¢usuke». CocraBurens M.I'. Kupunnosa. M.:
[Tpocsemienue, 1986 rox.

S. Cepus «Uro ectb uto». Cioso, 2004 roz.

6. C.®. IToxporckuii «Habnronait u ucciemyit camy».

NHTEPHET-PECYPCBHI

. DNeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI U3 €MHON KOJUIEKIIUU IIU(POBBIX
obpasoBatenbHBIX pecypcos http://school-collection.edu.ru/

. DNeKTpOHHBIE 00pa3oBaTeIbHBIE peCypchl KaTtajgora deaepanbHOTo IEHTpa
nH(pOpMaIIMOHHO-00pa3oBaTeNbHBIX pecypcos http://fcior.edu.ru/

. Caiit nis ydamuxcs u npenogaBareneii ¢usuku. Ha caiite pazMenieHbl y4eOHUKH

¢uzuku s 7, 8 u 9 kiIaccoB, COOPHUKM BOIPOCOB M 3ajJad, TECThbl, OMHCAHUS JIAOOPATOPHBIX
pabot. Yuurens 3aech HallAyT 0030pbl Y4eOHON JTUTEpaTyphl, TEMATUUECKHE U TIOYPOYHBIE TUIAHBI,
MeToIuuecKre pa3paboTku. Mimeercst Takke TMCKYCCHOHHBIH Kiy0 http://www.fizika.ru/

o Meronauka ¢usuku http://metodist.il.ru/

o Kammyc http://www.phys-campus.bspu.secna.ru/

. OO6pa3zoBarenpHblii mopTan (uMeercs pasnaen «MHbopmarmoHHbIE TEXHOJOTHH B
mkoJex») http://www.uroki.ru/

. JlaGopaTopust 00yueHust GU3MKE U ACTPOHOMHH - BeAyIast JJabopaTopusi CTPaHbI 1O

pa3paboTke IUAAKTUKM M METOAMKH OOydYeHHs JTHM IpeaMeTaM B cpeaHedl mkone. Muper
00Cy>XJIeHUSI OCHOBHBIX JIOKYMEHTOB, perilaMeHTUpPYIOUX ¢uszndeckoe odpasoBanue. Bece onu B


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://metodist.i1.ru/
http://www.phys-campus.bspu.secna.ru/
http://www.uroki.ru/

IIOJTHOM BapHaHTE PaCIOJIOKEHBbl HAa ATUX CTpaHHMLA. MOXXHO NPHUHATH y4acTHE B OOCYKIECHHH.
http://physics.i0so.iip.net/

J Hcnonb3oBanne HH(POPMAIIMOHHBIX TEXHOJIOTMH B TpENofaBaHuU  (UIUKU.
Marepuansl (B TOM umcie Buaeosanucu) cemuHapa B PAO mo mpobieme HCHOIB30BaHUS
MH(POPMALIMOHHBIX TEXHOJIOIMH B mpenonaBaHuu pusuku. CoaepXUT Kak oOLIMe JOKJIaabl, Tak U
JIOKJIaIbl O KOHKPETHBIX IIPOrpaMMax U MHTepHeT-pecypcax. http://ioso.ru/ts/archive/physic.htm

. Jlaboparopus obydenus pusuke u actporomuu (JIOGuA NOCO PAO). Marepuais
o  craHjaprTaM M y4eOHMKaM  JUii  OCHOBHOM M  TOJHOM  cpeaHed  LIKOJIBI.
http://physics.i0so.iip.net/index.htm

. Buptyanbupiii  Meroauyeckwii  KaOMHET y4HMTens (UMK U aCTPOHOMHUH
http://www.gomulina.orc.ru

o Caiit kadeapsl MeToauKu npenogaBanus ¢pusuku MITY http://www.mpf.da.ru/



http://physics.ioso.iip.net/
http://ioso.ru/ts/archive/physic.htm
http://physics.ioso.iip.net/index.htm
http://www.gomulina.orc.ru/
http://www.mpf.da.ru/
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