AHHOTanus K paéoyeil nporpamme
®usuka 10 kiacc (0a30Bblii ypOBEHb)

Paboyas nporpamma mno ¢usuke pazpaboTaHa Ha OCHOBE CISAYIOMNUX JOKYMEHTOB:

®denepanbHbIil 3aK0H 0T 29 nexadpst 2012 r. Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii Deneparumy;
— @enepanbHbiii 3akoH OT 19 nexabpst 2023 © Ne 618-D3 «O BHecenun n3meHneHuii B denepanbHbIiA
3akoH «O0 oOpa3oBanuu B Poccuiickoit denepanuny;

— denepanbHBIA TOCYAAPCTBEHHBINM 00pa30BaTEIbHBIN CTaHIaPT OCHOBHOTO O0IIIET0 00pa3oBaHus (YTB.
npukazom Munnpocsemenust Poccun ot 31 mas 2021 r. Ne 287) (manee — @I'OC O00);

— @epepanbHas 00pa3oBaTeNbHAs MPOrpaMMa OCHOBHOTO 00ImIero oOpa3oBaHus (YyTB. TPHKA30M
Munnpocsenienusi Poccuu ot 18 mast 2023 r. Ne 370) (nanee — ®OII OOO0);

— pacnopspkenue [lpaBurensctBa Poccmiickoit ®enepanuu ot 19 Hosi0ps 2024 1. Ne3333-p «O6
YTBEPKACHHH KOMIUIEKCHOTO TIaHA MEPOMPHUSATUI IO TMOBBINICHUIO KAYeCTBA MATEMATHUECKOTO H
€CTECTBEHHO-HAYYHOT0 00pa3oBaHus Ha nepuos 10 2030 rogay;

— npuka3 Munnpocsemenus Poccun ot 09 oktsaops 2024 r. Ne 704 «O BHeceHMM W3MEHEHHH B
HEKOTOpble MpuKa3sl MuHHCcTEepcTBa mpocBemieHus Poccuiickoit ®enepanuu, Kacaroluecs
(benepanbHBIX 00pa30BaTEIbHBIX MPOrpaMM HAaYaJIbHOTO OOIIEro oOpa3oBaHUs, OCHOBHOTO OOILEro
00pa3zoBaHMs U CPETHEr0 00IIEeT0 00pa30BaAHUSY;

— Konnenmus npenogaBanus yaeOHoro npeameta «Dusnkay B 0011e00pa30BaTeNbHBIX OpraHU3aIUIX
Poccuiickoit ®enepanuu, peanu3yrolnMX OCHOBHBIE 00pa3oBaTelIbHBIC MPOrpaMMmbl  (0100peHa
petienneM (eaepanbHOro y4eOHO-METOAMYECKOTO 00hEeIMHEHUS TI0 001IeMy 00pa30BaHUIO, TPOTOKOI
ot 29 anpens 2022 r. Ne 2/22).

[Iporpamma o usmke 6a30BOro ypoBHS Ha ypPOBHE CPEIHEr0 001Iero oopasoBanus pazpaboraHa
Ha OCHOBE IIOJOKCHWM W TpeOOBaHWNM K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHON
nporpammsl, npeacrasieHHbix B @PI'OC COO, a takxe ¢ yuéroMm ¢eaepanbHOl pabodel mporpaMmsbl
BOCIIMTAaHMWsI W KOHIENIHMU TpenojaBaHus ydeOHoro mpeamera «Pm3mka» B 00pa3oBaTEIbHBIX
opranmzanusax Poccuiickoit @eneparuu, peann3yonux OCHOBHbIE 00pa30BaTeIbHbIe MPOrPAMMBI.

Conepxkanue mporpaMMbl 1Mo (U3UKE HaAIpaBiICHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHbI Mupa oOyuatomuxcs 10—11 kinaccoB npu o0ydeHnn ux ¢pusznke Ha 6a30BOM YPOBHE HA OCHOBE
CHCTEMHO-EATENIBHOCTHOTO monxoaa. [Iporpamma mo ¢usuke coorBeTcTByeT TpeboBanusim OI'OC
COO k miIaHupyeMbIM JTUYHOCTHBIM, MPEIAMETHBIM M METAalpeIMETHBIM pe3ylibTaTaM OOydeHHsd, a
TaK)K€ YYUTHIBAET HEOOXOIMMOCTh pEaM3allii MEXKIIPEIMETHBIX CBSI3el (U3UKH C €CTECTBEHHO-
HayYHBIMH y4eOHBIMHU TpeaMeTamMu. B Hell ompenensiroTcsi OCHOBHbBIE LIETU HM3Y4YeHHUs (PU3UKUA Ha
YpOBHE cpemHero ooOmiero o0Opa3oBaHUs, IUIAHUPYEMBIE pPE3YJIbTaThl OCBOCHHS Kypca (U3UKU:
JUYHOCTHBIE, METaIlpeIMETHBIC, TPeIMETHBIC (Ha 0230BOM YPOBHE).

[Iporpamma no (hu3KKe BKIIOYACT:

® I[UIAHUpPYEMBIC Pe3yJIbTaThl OCBOCHHs Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM 4YHCIIE

peIMETHBIC Pe3yJIbTAThI MO T0/IaM O0yUCHUS;

e cozaepxanHue yaeOHoro npeamera «Dusnkay mo rogaM o0ydeHusI.

Odu3uka Kak Hayka o Haubosiee OOIIMX 3aKOHaX MPHUPOABI, BHICTyHas B KayecTBE yueOHOTO
mpeaMera B IIKOJIC, BHOCHUT CYIIECTBEHHBIN BKJIAJl B CHUCTEMY 3HAHHUH 00 OKpY’)KAIOIIEM MHPE.
konpHBINA Kypc (U3UKKU — CHCTEMOOOPA3yIOMIUNA /Il €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYeCKHe 3aKOHBI JIeKaT B OCHOBE TPOIECCOB U SIBICHUH, M3ydaeMbIX XUMHEH,
ouosoruent, ¢uznueckoil reorpadueit U acrpoHommueil. Vcmonp3oBaHWe W aKTUBHOE NPUMEHEHHE
¢u3NYecKUX 3HAHUU ONpeAesseT XapakTep M pa3BUTUE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJYyYEHHUS HOBBIX MAaTepUaloB C 3a/JaHHBIMU
cBoiicTBamu U Jpyrux. M3ydeHue (U3HKUM BHOCUT OCHOBHOU BKIJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTUHBI MHpa oOydwaroumxcs, B (OpMHpOBaHHE YMEHMH NPUMEHATh HAy4YHBIH METO]
MO3HAHUS TPY BHITIOJTHEHUH UMY YUEOHBIX HCCIICIOBAHUH.

B ocHoBy kypca pu3uku nmiisi ypoBHS cpefaHero oOmiero oOpa3oBaHUS TOJIOKEH Pl HICH,
KOTOpBIE MOKHO PacCMaTPHUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBHM € HEM Kypc SBISETCS JOTMUYECKH 3aBEPUIEHHBIM, OH
COJEPKUT MaTepuan U3 BCEX pAa3/eNoB (PU3MKH, BKIHOYAET KaK BONPOCHl KIACCUYECKOH, Tak M
COBPEMEHHOM (DPH3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (U3MKH OOBEIUHEH BOKpPYT
¢usnueckux teopuil. Benyumwm B Kypce siBisiercss (OpMHpPOBAHUE TPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEILIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanms mpeArnoyiaraeT MCMIOIb30BaHUE T'yMaHUTapHOTO
noTeHIuana GU3N4eCcKoi HayKH, OCMBICIICHHE CBSI3U Pa3BUTHSA (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE
C MUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHUECKUMH ITPOOIEMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc (uU3MKM IpeanosnaraeT 3HAKOMCTBO C IIMPOKHUM
KPYTOM TE€XHHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUH U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonoeuzayuu  peanusyercs IOCPEICTBOM BBEIACHUS DIEMEHTOB  COJAEp)KaHUs,
MOCBAIIEHHBIX 9KOJIOTUYECKHM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3AaHBI C Pa3BUTHEM TEXHUKU
U TEXHOJIOTHUH, a TaKkke 00CyKIEHUs TPOOIIEM PALlMOHATIBHOTO TPUPOIOIOIB30BaHUS M SKOJIOTMUECKON
0€30MaCHOCTH.

CrepHEBBIMH IEMEHTAMHU Kypca (PU3UKH Ha ypOBHE CpPEeJHEr0 00IIEro 00pa3oBaHUsl SBISIOTCS
¢usnueckue Teopun (HopMupoBaHHE MPECTABICHUNA O CTPYKTYpE MOCTPOCHUS (PU3NUECKOI TEOpHH,
POH PyHIAMEHTAIBHBIX 32aKOHOB U IPUHIUIIOB B COBPEMEHHBIX NTPEJICTABICHUAX O IPUPOJIE, TPaHHULIAX
MIPUMEHUMOCTH TEOPUM, AJIs1 ONIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJIEHUH U IPOLIECCOB).

CuCTEeMHO-EATEIbHOCTHBIM NOAX0A B Kypce (DU3MKM peanusyeTcs NpexIe BCEro 3a Cuér
OpTaHU3aIH YKCIIEPUMEHTAIBHOM JesITeIbHOCTH o0yyaromuxcs. [t 6a30Boro ypoBHs Kypca GU3UKU
— 3TO MCIOJIb30BAaHUE CHCTEMBbl ()POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U J1AOOPATOPHBIX
paboT, KOTOpBIE B IIporpaMmMe 1o Gu3uke 0ObeTUHEHBI B OOITNI CTUCOK YUEHUYECKUX MPAKTUYECKUX
paboT. BrieneHue B ykazaHHOM IEepeyHe JIaOOpaTOPHBIX PadOT, IPOBOJUMBIX JJIs1 KOHTPOJIS U OLIEHKH,
OCYILECTBIISICTCS] YHaCTHUKAMHU 00pa30BaTEeIbHOIO Mpolecca NCX0A U3 0COOCHHOCTEH MIaHUPOBAHUS
1 OcHalieHusi kabunera ¢usuku. [Ipu 3ToM obecriednBaeTcsi OBNaJICHUE O0YUAOIIUMUCS YMEHHSIMHA
IIPOBOJIUTH KOCBEHHBIE U3MEPEHUs, UCCIIE0BAHMS 3aBUCUMOCTEN (PU3NUYECKUX BEJTMUMH U TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHUe ylenseTcsl peleHHI0 PacyETHBIX M KauyeCTBEHHBIX 3aaad. Ilpu stom ams
pacu€THBIX 3aJay MPUOPUTETOM SBIISIIOTCS 3aJayd C SIBHO 3aJaHHOW (U3NYECKOM MOJIENbIo,
MO3BOJISIOIINE IPUMEHSTh U3yUSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelia Kypca, Tak U
UHTETpUpPYs 3HAHUSI U3 pa3HbIX pa3aenoB. [|Jig KauecTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3adaHUS
Ha 00BsCHEHHE NMPOTEKaHUs (PU3MUYECKUX SIBICHUI U MPOLECCOB B OKPYXKAIOLIEH *KU3HH, TpeOyromue
BbIOOpa (pU3MUECKON MOJIEH JUIsl CUTyallMH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu ®I'OC COO k maTepHaIbHO-TEXHHYECKOMY 00eCIeueHUI0
yde0HOro mporecca 0a30BbI ypOBEHb Kypca (PU3WMKH Ha YpOBHE CpPEIHETr0o 0OImero oO0pa3oBaHHS
JIOJKEH M3Yy4aTbCsl B YCJIOBUSAX MPEIMETHOTO KaOuHeTa (PM3MKU WIN B YCIOBUSX MHTETPUPOBAHHOIO
KaOuHeTa NPeMETOB €CTECTBEHHO-HAYYHOr0 IMKIIa. B kaOnHeTe Gu3nKK T0JIKHO OBITH HEOOX0UMOE
nabopaTopHOoe 000pyIOBaHME JJsl BBHIIOJIHEHUS YKa3aHHBIX B Iporpamme o (hU3MKe yUYEeHHMYECKUX
MPaKTUYECKUX PadOT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCTpaloHHOEe 000pyA0BaHiEe GOPMUPYETCS B COOTBETCTBUU C MIPUHLIUIIOM MUHUMAIBLHON
JOCTAaTOYHOCTH M 00ECIEUYMBACT IOCTAHOBKY IEPEYUCICHHBIX B MpOrpaMMe Mo (hU3MKE KITFOYEBBIX
JNEeMOHCTpAllMid Ul HCCIIEJOBAaHUS U3y4yaeMbIX SBIEHHMM M TPOLECCOB, HMIHUPHUYECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMECHEHUI.

JIaGopaTtopHoe 000OpyAOBaHHE JUIsl YUYCHHYECKMX NPAKTUYECKUX paboT (opMHUpYyeTCs B BHUJE
TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeurnBaeTCsl B pacuéTe OJTHOTO KOMILJICKTA Ha ABYX OO0YYaroIINXCH.
TemaTuueckne KOMIUIEKTHI JIAOOPATOPHOTO 000PYAOBAaHUS JOIKHBI OBITh TOCTPOEHBI HA KOMITJIEKCHOM
HCIIOJIb30BAaHNH aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, & TAKIKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BUJIe IU(PPOBBIX TaOOpATOPHIl.

OCHOBHBIMU TIETISIMHU M3YYCHUS (PU3UKU B 00IIEM 00pa30BAHUY SIBIISIOTCS:

e (QopmHupoBaHUE MHTEpECAa U CTPEMJICHUS OOYYarOUIMXCsS K HAYYHOMY H3YYEHMIO MPHUPOBI,

pa3sBUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;



® Dpa3BUTHE NPEACTAaBICHMH O HAyyHOM METOAE IMO3HaHMA U (OPMHPOBAHUE
MCCJIEIOBATEIBLCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

e (opMupoBaHME HAay4YHOTO MHPOBO33PEHHsS KaK pe3ysbTaTa H3y4YeHHS OCHOB CTPOCHUS
MaTepuH U GyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHe yMEHUN OOBSICHATH SIBJICHUS C HCIOJIb30BAHUEM (QHU3UUECKUX 3HAHUN U
HAyYHBIX J10Ka3aTEbCTB;

e (opMupoBaHHE NPEACTABICHUN O PO (U3UKHU TS Pa3BUTHSA APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.
JloCTIKeHHEe ITUX Iesiell 00ecneunBaeTCs PEIICHHEM CIIEeIyIOIUX 33/1a4 B TPOLECCe N3YUICHUS
Kypca GU3UKU Ha YPOBHE CPEHEr0 00IIero o0pa3oBaHMsL:
e [puoOpeTeHue CHUCTeMbl 3HaHMH 00 OOmHUX (PU3MUYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHsIX, BKIOYas MEXaHHMKY, MOJEKYJSPHYI (QU3UKY, 3JIEKTPOAWHAMMKY, KBAHTOBYIO
(GU3UKy U IEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHHE YMEHHUH NMPUMEHATh TEOPETHUECKUE 3HAHUS IS OOBACHEHHS (PU3MUYECKUX
ABJICHUH B IIPUPOJE U JUIsl IPUHATHUS NPAKTUYECKUX PEIICHNUN B IOBCEIHEBHOU JKU3HY,

® OCBOEHHME CIOCOOOB PELICHMs PA3IUYHBIX 3a/a4 C SIBHO 3aJlaHHON (M3UYECKOM MOJEINbIO,
3ajad, MOJPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3/1aHue (PU3NYECKOH MOJeNu, aJeKBaTHOU
YCIIOBUSIM 3aJa4H;

e [IOHUMaHHE (U3NYECKUX OCHOB M TNPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOIMYECKHUX IPOLECCOB, UX BIUSHUSA HA OKPY>KAIOLLYIO CPELY;

® OBJIQJICHHE METOJaMH CaMOCTOSTEILHOTO IUIAHUPOBAHUS M TPOBEACHHUS (DU3MYECKHX
SKCHEPUMEHTOB, aHajM3a M HHTEepIpeTanuu HH(GOpMAIMM, OINpPENEeNeHUs JTOCTOBEPHOCTU
MOJTyYEHHOT'0 pe3yJbTara;

® CO3/aHUE YCIOBUWM JJIsI Pa3BUTHUS YMEHHM MPOEKTHO-HCCIEA0BATEIBCKOM, TBOPYECKOM
JEATEIBHOCTH.

Ha usyuenne ¢pusuku (6a30BbBIi YPOBEHB) HA YPOBHE CPEIHETO OOIIET0 0Opa30BaHUsT OTBOIUTCS
136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kmacce — 68 gacoB (2 yaca B HEJEINIO).

[Ipemmaraemerii B mporpamme Mo (U3MKE MEpedeHb JTa0OPATOPHBIX M MPAKTHYECKUX PadoT
SBIISICTCS. PEKOMEH/I0BaHHbBIM, YYUTENb JI€JIaeT BHIOOp MpoBeeHNs Ja00paTOPHBIX pabOT U OIBITOB C
y4€TOM MHIUBUIYAIBHBIX OCOOCHHOCTEH 00yYaroInXCs.

BocnuraTenpHblil KOMIIOHEHT YPOUHOMU A€ATEIbHOCTH paboueit mporpammsl Bocnutanus MAOY
COII Ne9 oTpakeH B KaJIeHAApHO — TEMAaTUYECKOM IIJIAHUPOBAHUU B TyHKTE «Tema ypokay.

EnnHCTBO ypOUHOI1 U BHEYPOUYHOH AEATEIBHOCTU PEATU3YETCS UEPE3:

* npusiedeHre BHUMaHus ooydaromuxcst MAOY COILI Ne9 k 1eHHOCTHOMY aCEKTy U3y4aeMbIX
Ha ypokax (akTos,

* JCIIOJIb30BAHME BOCIHUTATEIBHBIX BO3MOXKHOCTEH CONEpX)aHHUA Y4eOHOTO IpenMeTa uepes
oJ00p COOTBETCTBYIOIIMX TEKCTOB ISl YTEHMs, 3ajay AJS pelIeHUs, MpOoOJeMHBIX CUTyalui 1is
00CyXICHHS B KJ1acce;

* IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OPM pabOThI yUaILHXCS;

* HCIOJIb30BAaHUE HHTEJUIEKTYyaJIbHbIX WIpP, CTUMYJIMPYIOIIMX I103HABATEIbHYIO MOTHBALIUIO
YUEHHUKOB; I/le¢ MOJy4YEeHHbIE HAa ypOKE 3HaHUS NAIOT yYallMMCS BO3MOXHOCTb NMPHOOPECTH OIBIT
BEJICHUS KOHCTPYKTHBHOTO [HAJlOTa; TPYIIOBOH paboThl WM pabdOThl B Tapax, KOTOPHIE ydar
LIKOJIBHUKOB y4aCTHUIO B KOMaHE U B3aUMOJEHCTBUIO C IPYTMMH 1€TbMU;

* MHUIUUPOBAHUE U MOJJEPHKKA HCCIEAOBATEIbCKON AESITENbHOCTH IIKOJIBHUKOB B paMKax
peanM3alMi MMM WMHIMBHIYAJIBHBIX W TPYNIOBBIX MCCIENOBATENbCKUX IPOEKTOB, YTO JAET UM
BO3MOXXHOCTh TPUOOpETaTh HAaBBIK CAMOCTOSITENBHOIO PELIECHUS TEOPETUYECKOM NpOOIEMBbI, OIBIT
yOIMYHOTO BBICTYIUICHUS] Nepes ayIuTopuell, apryMEHTHPOBAaHUS W OTCTAaUBaHHs CBOEH TOUKU
3penns; (kondepennus «Ilepsoie marny», «Illar B Oymymee» u ap.)

* NPOBEACHHUE IIKOJIBHBIX IPEAMETHBIX TEMaTHYECKMX [JHEH, IeKal, peanu3alus IpOoeKTa
«HAYKO®ECT» korga Bce ydHTeNls MO OAHOW TeME MPOBOASIT MEPONPHUSITHS, B TOM YHUCIE
MHTETPUPOBaHHbIC, HA METanpeaAMETHOM cozaepkanun Matepuana ([lens IT texnonoruit (4 nexaOps),
Jenb Hayku (8 deBpanst), [lens kocmonaBtuku (12 anpens) u ens [To6enst (9 mas) u ap.)



