IHosicHuTEeILHAA 3aMHCKA

Pabouas nporpamma no npeamery «Pusukay (mpeamerHas obaactb « EcTecTBeHHO-HAayUHBIE TIPEIMETHI)
st 11 knacca sisnsercst yactsro OOIT COO, peanusyromericss B MAOY COI Ne9. ITporpamma cocraBieHa
Ha OCHOBE:!

o ITpukaza MunoOpnayku ot 17.05.2012 Ne 413 «O06 ytBepkaeHnH (peaepaibHOro rocyIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJAApTa CPEIHETO O0IIeTro 00pa3oBaHusy (C U3MEHEHUSIMH, BHECCHHBIMHA TTPUKAa30M
Munnpocsenienust ot 12.08.2022 Ne 732);

o [Tpukaza Munmnpocemnierus ot 18.05.2023 Ne 371 «O06 yTBepxaeHuu dhenepaibHoi 00pa3oBaTeabHON
MIPOTrpaMMBbI CpETHEr0 00IIeT0 00pa30BaHUMY;

o ®denepanpHOil paboueil mporpamMmel cpeaHero oomero obpazoBanus dusuka (ms 10-11 xmaccos
00pa30BaTeNbHBIX OPTaHU3AIIHN );

J Konnenuuu mnpenogaBanus ydeObHoro mpenMera «®dusmka» B 00pa30BaTeNbHBIX OpraHU3aIMAX
Poccuiickoit @enepannu, pean3yronuX OCHOBHBIE 00I1e00pa3oBaTebHbIE MPOTPaMMBbl, YTBEPKIAEHHOMN
pemenreM Kosernn Munucrepctsa npocsetienus Poccuiickoit @enepanuu, npotokos ot 3 nexkadps 2019
r. Ne [1K- 4BH.

[Iporpamma o ¢usuke 6a30BOro YpoBHS Ha YPOBHE CpeHETo 00Iero oopasoBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KCHUH W TpeOOBaHM K pe3ysbTaTaM OCBOCHMsS OCHOBHOW 0OOpa30BaTEIHHOW MPOTPAMMBEI,
npezacrasieHHbix B @PI'OC COO, a Taxke ¢ yuétoMm ¢eaepanpHoi paboueil mporpaMMbl BOCIHTAHUS U
KOHIICTIIINH TIperoaBaHus yueoHoro npeaMera «du3nkay B 00pa3oBaTeNbHBIX OpraHu3anusiax Poccuiickoit
Ddeneparuy, peaan3yonmx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Cogepxanuie mporpamMmsl 1o (Gu3MKe HampaBlieHO Ha (OPMUPOBAHNE €CTECTBEHHO-HAYYHOW KapTUHbI
mupa oOyuaromuxcs 10—11 kiaccoB npu oOyueHnn ux Qusnke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
nesTeabHOCTHOrO monaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO «k
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANPEIMETHBIM pe3yJIbTaTaM 00yUYeHHUS, a TAKKE YUUTHIBACT
HEOOXOJUMOCTh pealiu3allid MEXIPEAMETHBIX CBA3€H (U3UKU C €CTeCTBEHHO-HAyYHBIMH Y4YEOHBIMU
npeaMmeramMu. B Hell ompenensiorcss OCHOBHBIE e M3y4YeHHs (U3UKM Ha YPOBHE CPEIHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMbIE pE3yJbTaThl OCBOCHHS Kypca (U3MKH: JIMYHOCTHBIE, METalpeAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

e [lnanupyemsie pe3yabTaTbl OCBOCHHS Kypca (pU3HKU Ha 6a30BOM YPOBHE, B TOM YHUCIIE IPEIMETHBIE

pe3yabTaThI 110 rojiaM 00y4eHUs;

e Copepxanue yueOHOro npeamera « Ou3nka» mo rogaM o0yyeHHUs.

®du3rKa Kak Hayka o HauOoJiee OOIIMX 3aKOHaX MPUPObI, BBICTYMAasi B KauecTBE yueOHOro ImpeaMera B
IIKOJIe, BHOCHUT CYILECTBEHHBINH BKJIAJ B CUCTEMY 3HaHHI 00 okpy»xkaromeM mupe. LIIkonbHbI Kype GpU3UKH
— CUCTeMOOOpa3yIoUIHil 11 eCTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (hU3MUecKHre 3aKOHbBI
JeXaT B OCHOBE MPOIIECCOB M SIBIICHUH, M3y4aeMbIX XUMHEW, Ouosorueit, ¢usmueckoil reorpadueii u
acTpoHoMmuel. Mcnonp30BaHHWE W aKTUBHOE NpHUMEHEHHE (U3MUECKUX 3HAHUN ONpesenseT XapakTrep M
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe IHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOTYYCHHUS
HOBBIX MaTE€pHANIOB C 3aJaHHBIMU CBOiicTBamMH M JApyrux. M3ydeHue (u3MKu BHOCUT OCHOBHOH BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KAPTHHBI MUpa 00ydJaronuxcs, B popMUpOBaHUE YMEHUN TPUMEHSTh
HAYYHBI METOJ1 TO3HAHUS NP BHIMOIHEHUN UMHU YYEOHBIX UCCIIEIOBAHUI.

B ocHOBY kypca (u3MKM Ui YPOBHSI CpPEAHETO OOIIET0 00pa30BaHUS MOJOXKEH PSIl UIACH, KOTOPHIE
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH Kypc SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepuai U3 BceX pa3AesioB (PU3MKH, BKIIIOUAET KaK BOIPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (U3UKH.

Hoes cenepanuzayuu. B cCOOTBETCTBUY ¢ HeW MaTepual Kypca QU3UKu 00beAMHEH BOKPYT (PHU3MUECKIX
Teopuil. Benynum B Kypce siBisiercs (GOpMHUPOBaHHE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTepuw,
BEIIIECTBE U MOJIE.



Hoes eymanumapuzayuu. E€ peanuzanus mnpeanoaraeT UCrojib30BaHNE TYMaHUTApHOTO MOTEHIIHANIA
(GU3MYECKON HAyKH, OCMBICIICHHE CBS3W pa3BUTHA (U3HKKH C pa3BUTHEM OOIIECTBA, a TaKkke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU IPOOIeMaMu.

Hoesn npuxnaonou nanpasnennocmu. Kypc GU3MKHU MpeAnonaracT 3HAaKOMCTBO C HIMPOKHUM KPYroM
TEXHUYECKUX U TEXHOJOTHUECKUX MPUII0KECHUN U3YUCHHBIX TEOPUI 1 3aKOHOB.

Hoesn sxonozcuzayuu peannsyercs MOCPEACTBOM BBEACHMS IJIEMEHTOB COAEpMaHHS, MOCBSIIEHHBIX
HKOJIOTHYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a
TaK)ke 00CY>KIeHHs MPoOIeM palliOHATIBFHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTUYECKOM 0€30acHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMHM Kypca (UM3HKH HAa YPOBHE CpEIHEro oOIIero oOpa3oBaHUs SBISIOTCS
¢usnueckue Teopuu (HopMHUpPOBAHKE MPEACTABICHUN O CTPYKTYpE MOCTPOEHUS (PU3MUECKON TEOpUH, POJIH
(GyHIaMEHTaIbHBIX 3aKOHOB U MPUHIMIOB B COBPEMEHHBIX IMPEJICTaBICHUSIX O MPHUPOJAE, T'paHUIAX
NPUMEHUMOCTH TEOPHA, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUH U IPOLIECCOB).

CucreMHO-IeTEIbHOCTHBIN MOAXO0/ B Kypce (PU3UKU peanu3yeTcs Ipexae BCero 3a CYET opraHu3aiui
OKCIEPUMEHTAIBHON JeaTenbHOCTH oOyvaronuxcs. Jlns Ga3oBoro ypoBHS Kypca (u3MKH — 3TO
UCIIOJIb30BAaHUE CHCTEMbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M J1aOOpaTOpHBIX padoT,
KOTOpbIE B MporpaMMe Mo (Gu3uKe oObeAMHEHBI B OOLIMH CHHCOK YYEHHYECKHX MPAKTHYECKUX pPadoT.
Boigenenue B yka3aHHOM IiepeuHe J1a0OpaTOpHBIX padoOT, MPOBOAMMBIX JJIsi KOHTPOJIS M OLIEHKH,
OCYILECTBIISICTCSI YYaCTHUKaMU 00pa30BaTEILHOTO Tpolecca MCXOAs W3 OCOOCHHOCTEH IJIaHWPOBAHUS U
ocHarieHus kabuaeta ¢puszuku. [Ipu 3TOM oOecnieunBaeTCs OBIaACHUE 00YUYAIOMIUMHUCS YMEHUSIMHU TIPOBOAUTH
KOCBEHHbIE M3MEPEHUs, UCCIEOBAaHUS 3aBUCHUMOCTEH (PM3MUYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbmioe BHUMaHME yjAeNsIEeTCS PEUICHUIO PAcu€THBIX M KAayeCTBEHHBIX 3amad. llpum stom mams
pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4 C SBHO 3aJjaHHON (PM3MUYECKOIl MOJEINbI0, O3BOJIAIONINE
NPUMEHSATh U3YUYEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OHOTO pa3felnia Kypca, TaKk U HHTETpUpys 3HAHUS
U3 pa3HbIX pa3/iesoB. [ kaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a/1aHUs Ha 00bSICHEHUE TPOTEKaHUS
(GU3MUeCKUX SBICHUNA M MPOLECCOB B OKPYKAIOLIECH XKHU3HH, TpeOyrome Beioopa (Hpru3nueckod MOJen s
CUTYallUU IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmMu GI'OC COO k MaTepualibHO-TEXHUIECKOMY 00eCIeueHII0 yueOHOTO0
npoiiecca 6a30BbIi ypOBEHb Kypca (DM3UKH Ha YPOBHE CpelHero o0Iero oopa3oBaHus AOKEH U3y4aThCs B
YCIOBHUAX MPEIMETHOTO KaOMHeTa (PU3MKM WIM B YCIOBHSIX HMHTETPHPOBAHHOTO KaOHMHETa IPEIMETOB
€CTECTBCHHO-HAyYHOTO TMHKIa. B kabunere Qusuku A0mKHO OBITH HeoOXomuMmoe jgabopaTopHOE
000py10BaHUE JJIsl BBIMOJIHEHUS YKa3aHHBIX B MPOrpaMMe Mo (pU3UKE yUCHHUECKUX MPAKTHUECKUX paboT u
JEMOHCTPALIMOHHOE 000PYAOBaHHUE.

JleMoHCTpalMoOHHOE 000pynOoBaHUE (OPMHUPYETCS B COOTBETCTBUH C TNPUHIMIIOM MHUHHMAJIbHOMN
JIOCTaTOYHOCTH U oOecreuyrBaeT IOCTAHOBKY NEPEYUCIEHHBIX B MporpamMme 1o (u3uKe KIH0YEeBBIX
JIEMOHCTpAIMi ISl MCCIeIOBaHNS U3yYaeMbIX SBJICHHHM M MPOLIECCOB, SMIMPUYECKUX U (DyHIaMEHTAIbHbIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 0OOpyIOBaHUE MJIsi YYEHHUYECKHX NPAKTUYECKUX paboT Qopmupyercs B BuUIe
TEMaTUYECKUX KOMIUJIEKTOB M OOECHeuMBaeTcs B pacdy€re OJHOrO0 KOMIUIEKTa Ha JBYX OOyYaroIIuXcs.
TemaTuueckne KOMIUIEKTHI Ja0OpaTOPHOTO 00OpYHOBaHMS JOJDKHBI OBITH HMOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TaKKE€ KOMIBIOTEPHBIX M3MEPUTENbHBIX CHCTEM B
BUIC U(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU TEISIMU W3yUYeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

e dopMupoBaHHE WHTEpECAa U CTPEMIICHUS O0YYaIOIIUXCS K HAYYHOMY M3YUYEHUIO IPUPOJIbI, Pa3BUTHE HX
MHTEJUIEKTYyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Paspurue mnpencTaBIeHUNH O HAYYHOM MeETOJie TO3HaHUS U (POPMUPOBAHHE HCCIEIOBATEIHCKOTO
OTHONICHHUSI K OKPY’KaIOLIUM SIBJICHUSIM;

e ®dopMHpOBaHHME HAy4YHOTO MHPOBO33PEHHUSI KaK pe3ysibTaTa H3y4eHHs OCHOB CTPOEHUS MaTepuu U
byHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

e ®dopmMmupoBaHHEe yMEHHUIl OOBICHATH SBJICHHSI C HCIIOJIb30BAaHMEM (PU3MUYECKHX 3HAHMA W HAyYHBIX
JI0Ka3aTeNbCTB;



e dopmMupoBaHHE MPEACTABICHUN O Poiu GUUKH IS Pa3BUTHUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTH.
JlocTrxkeHne 3TUX 1enel 06ecreynBaeTcsl pelieHUEM CIIEYIOINX 3a1a4 B MPOLiecce U3YUeHUs Kypca
¢u3uKN Ha ypOBHE CpEHETo 00IIero 00pa30BaHUs:
e [Ipuobperenue cucrembl 3HaHUN 00 OOIIMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX, BKITIOUAs
MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HMKY U AJIEMEHTHI aCTPO(U3HKY;
e ®dopMupoBaHHE YMEHHI MPUMEHATH TEOPETHUECKHUE 3HAHUS JUISl OOBSICHEHUS (PU3NUYECKUX SBICHUN B
MPUPOJIE U JJI IPUHATUS IPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU;
e OcBoeHue crnocoOOB pelIeHUs pa3IMYHBIX 337ad C SBHO 3aJaHHOM (U3MYECKON MOAeNblo, 3anad,
M0JIpa3yMeBaIOIINX CaMOCTOSITENIbHOE CO3/JaHNe (PU3NIECKO MOJIEIH, aIeKBaTHOM YCIOBUSAM 3a]1a4H;
e [lonumanue QuU3MUECKUX OCHOB M MPHUHLHUIIOB JIEHCTBUS TEXHUYECKHX YCTPOHCTB M TEXHOJIOTHMUECKUX
IIPOLIECCOB, UX BIIMSHHUS HA OKPY>KAIOILYIO CPELY;
e OBgiageHHe METOAAMHU CAMOCTOSITENBHOTO IUIAHUPOBAHMUSA U MPOBEICHHS (PU3NYECKHX SKCIIEPHUMEHTOB,
aHaJM3a ¥ UHTepIpeTali HHPOPMALIUH, ONPEACTICHUS JOCTOBEPHOCTH MOMYYSCHHOTO PE3yIbTaTa;
e (CoznaHue ycioBHM 1715l pa3BUTHSI YMEHHUM MPOEKTHO-UCCIIEI0OBATEIBCKOM, TBOPUECKON NeATEIbHOCTH.
Ha u3ydyenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpeaHETO 001Iero oopa3oBanusi OTBOAUTCS 136
yacoB: B 10 kmacce — 68 yacoB (2 yaca B Heento), B 11 kimacce — 68 yacoB (2 yaca B HEJIGINIO).
[Ipennaraemslii B mporpamMme mno (Gpu3uke rnepedyeHsb JabopaTOpHBIX U MPAKTHUECKUX paboT SBISETCS
PEKOMEHJOBAaHHBIM, YYMTENb [EJIAeT BBHIOOP MPOBEACHHUS J1a0OPATOPHBIX PabOT M ONBITOB C Y4&TOM
WHIUBUTYATBHBIX OCOOEHHOCTEH 00yJaroIrXcsl.
EnuHCTBO YpOUHOUM M BHEYPOUYHOU AEATEIBHOCTU PEAIU3YETCS Yepes

. npusiedeHre BHUMaHus ooydarommxcs MAQOY COILL Ne9 k 11eHHOCTHOMY acIlieKTy U3ydaeMbIX Ha
ypokax (pakTos;
. MCIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJiepKaHUs Y4eOHOTo IIpeaMeTa yepes noaoop

COOTBETCTBYIOIIUX TEKCTOB JJISl UTCHHMS, 3aj1a4 JIJIsl pEIICHHs], TPOOIEMHBIX CUTYaIMi A1l 00CYK/ICHUS B
KJ1acce;

. NpPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOThI ydaIuxcs;

. MCIOJIb30BaHNE UHTEIIEKTYaJIbHBIX TP, CTUMYJIMPYIOIINX T03HABATEIbHYIO MOTHBAIUIO YUEHUKOB,
I'Jie TIOJTy4YEeHHBIC Ha YPOKE 3HAHUS AAI0T yYaIlUMCsl BO3MOKHOCTh IPUOOPECTH ONBIT BEICHUS
KOHCTPYKTHUBHOTO JIMajiora, FpynnoBoi paboThl WK paboThI B Mapax, KOTOPHIE yyaT MIKOJbHUKOB YYaCTHIO
B KOMaH/I€ ¥ B3aUMOJICHCTBUIO C APYTUMH JICTbMU;

. WHUIMUPOBAHUE U MOAJIEPKKY UCCIIEI0BATENbCKOM 1eATeIbHOCTH MIKOJFHUKOB B paMKax
peanu3aniy IMU HHIUBUIyaJIbHBIX U TPYIIIOBBIX UCCIEI0BATEIBCKUX IPOCKTOB, UTO JA€T UM BO3ZMOXKHOCTh
nproOpeTaTh HABBIK CAMOCTOSTENILHOIO PELICHUS TEOPETUUECKOM MPOOIEMBI, OIBIT ITyOJIUYHOTO
BBICTYIUICHHUSI [I€pe]l ay IUTOpUEH, apryMEHTUPOBAaHUS U OTCTauBaHUS CBOEU TOUKU 3peHus (KOH(epeHus
«Ilepsblie marn», «Illar B Oynymee» u ap.);

. MIPOBEJICHUE IIKOJIbHBIX MPEAMETHBIX TEMAaTHUECKHUX JHEH, AeKa/, peaanu3aluio MPoeKTa
«HAYKO®ECT», xorja Bce yuuTess 0 OAHON TEME IPOBOASAT MEPOIIPUATHS, B TOM YHUCIIE
WHTETPUPOBAaHHBIE, HA METapeIMeTHOM conaepxkanun Marepuana (ens IT Texnonoruii (4 nexadps), lens
Hayku (8 pespans), lens kocmonaBtuku (12 anpenst) u Jlens [lobenst (9 mas) u np.);

. Konnenmuro nmpenonaBanus ¢usuku B Poccuiickoit deneparuu (Y TBEpKIeHa pacopsHKEHUEM
[IpaButenbctBa Poccuiickoit @enepanuu ot 6 anpens 2016 r. Ne 637-p).



