AHHoOTauus K padoueii mporpamme no ¢pusuke 7 kiaace (yriay0.1éHHbIii ypoBeHb)

2024-2025 y.r.

Pabouas mporpamma mno y4yeOHoMy mnpenmery «®Pusuka» (yriyOnaE€HHBIH YpPOBEHB)
(mpeametHas o6sacTh «EcTecTBEHHO-HAayUHbIE PEAMETHI») (Jjajiee COOTBETCTBEHHO — IIPOrpaMma
no ¢usuke, Gpusnka) BKIOYAET MOSCHUTENBHYIO 3aIIUCKY, COJACpXKaHUE 00yUYeHus, IJIaHUpyeMble
pe3yJbTaThl OCBOEHHS IPOrPaMMBI IO (PU3UKE.

Conepxkanne oOyueHHsI pacKpbIBaeT coJepXaTelbHble JHUHUM, KOTOpPbIE IMpeIararoTcs
JUTS 00513aTEIFHOTO U3YYEHUS B KAXKIOM KJIacCe Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHHUs.

[Tnanupyemble pe3yibTaThl OCBOCHHUS MPOrpaMMbl MO (PU3MKE BKIIOYAIOT JMYHOCTHBIE,
METanpeMETHbBIE pE3yJbTaThl 3a BECh IMEpHOJ] OOy4yeHUS Ha YPOBHE CpEIHEro oOLIero
00pa3zoBaHMsl, @ TAK)KE MPEIMETHBIE TOCTHKEHUS 00yUaroIerocs 3a KaxKablil roJ 00y4eHusl.

[Tporpamma o ¢pu3nKe Ha ypOBHE CpeHero o0miero oopazoBaHus pa3padoTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHMS OCHOBHOM 00pa3oBaTENbHOM IpPOrpamMMbl,

npezacrasieHHbix B @I'OC COO, a Takke ¢ yuérom denepainbHOi paboueil mporpammbl
Bocniutanus U Konnenuuu npenopaBanus ydeOHoro mpeamera «®dusmka» B 00pa3oBaTeNbHBIX
opranuzanusax Poccuiickoit denepalinu, peaan3yoiux OCHOBHBIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[lporpamma 1o ¢Qusuke ompenenser o0sA3aTeIbHOE IMPEIMETHOE  COAEpKaHHUe,

YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEIOBATEIbHOCTh M3YYEHHUS] TEM U Pa3/iesioB y4eOHOTro
npeaMeTa ¢ yu€TOM MEXITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH yuyeOHOro mpoliecca,
BO3PACTHBIX 0cOOeHHOCTEN oOyyvatomuxcs. [Iporpamma no ¢usmke 1aét mpeacTaBieHue o e,
coJiepKaHuu, oouIei cTparernn o0y4deHus, BOCIUTAHUS U Pa3BUTHUS O0yUarOIIUXCs CPEeCTBAMU

yaeOHoro npenMera «Pusnka» Ha yriayOIEHHOM YpPOBHE.

N3yuyenne kypca ¢Gu3uku yriayOJa€HHOIO YpOBHS IO3BOJISIET peallu30BaTh 3ajauud
npodeCCHOHAIBHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JaHUE YCJIOBUH ISl MPOSBICHHUS CBOMX
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN KayKIbIM 00YJaroIMMCsl, KOTOPbIE HEOOXOANUMBI
JUIs  TPOJNOJDKEHUsT O0pa3oBaHMsA B OpraHM3alusx Mpo(pecCHOHATHBOIO O0pa3oBaHMUA IO
pa3IYHbIM (PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CIEIUATBHOCTSIM.

B mporpamme mo ¢usuke ompenensiorcs IUIaHUpyEeMbIe pPe3yNbTaThl OCBOEHHUS Kypca
(Gu3MKN Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHus: JUYHOCTHBIE, METANPEIMETHbIE, IPEIMETHBIE
(na yrnmy0nénnoMm ypoae). HayuHo-MeTomonorndeckoit OCHOBOH [yt pa3paboTKu TpeOoBaHUN K
JUYHOCTHBIM, METANpeAMETHBIM M TMPEIMETHBIM pe3yjabTaTaM OO0y4arolMXcs, OCBOMBIIUX
nporpaMMmy 1o (U3MKe Ha YpPOBHE CpelHEero oOmiero oOpa3oBaHHs Ha YIIIyOJEHHOM YpPOBHE,
ABIISICTCSA CUCTEMHO-/IESITEIbHOCTHBIM MOIXO/.

IIporpamma no ¢pu3uKe BKIOYAET:

IUIAHUPYEMBIE pE3yJIbTaThl OCBOEHUs Kypca (U3UMKHM Ha YIiIyOlNEHHOM YpPOBHE, B TOM
YuCIe PEIMETHBIE Pe3yIbTaThl IO ToAaM 00yUeHHUS;

cozepxkanue yueoHoro npeamera « Du3mkay 1mo rojgamM o0OydeHusl.

[Tporpamma 1o ¢u3nuke UMeEET NPUMEPHBIH XapakTep U MOXKET ObITh MCIOJIb30BaHA
YUUTENAMHU (PU3MKH JUIsI COCTABJICHUS CBOUX pabOUuX MPOrpamM.

[Tporpamma 1o (Qu3MKe NPEAOCTAaBISAET BO3MOXKHOCTU MJI peaau3alMy Pa3InYHbIX
METOAMYECKUX TOAXOJ0B K MPENOAABAHUI0 (U3MKU Ha YIIyOJEHHOM YpOBHE IpPU YCIOBHH
COXpaHEHHUs1 0053aTeIbHON YaCTH COIEpKaHMs Kypca.

du3uka kak Hayka o HanOoJiee O0IMX 3aKOHAX MPUPO/IbI, BHICTYIAsl B KAYECTBE yU4EOHOTO
IpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUH 00 OKpY)KAIOILEM MUDE.
[IkonbHBIH Kypc QU3MKH — CHCTEMOOOPA3yIOUIMH i €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
IIPEIMETOB, MTOCKOJIbKY (PM3UYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUMN, U3y4aeMBbIX
XUMHEeH, Ouomnoruel, ¢usznyeckoil reorpadueil u acTtpoHomwueil. Vcmonb30BaHMe U aKTHBHOE
IpUMEHEHNE (U3NYECKUX 3HAHUU OINpEeAeNWIo XapakTep U OypHOE pa3BUTHE pPa3HOOOpa3HBIX
TEXHOJIOTUII B cdepe HSHEPreTuKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, TIIOJIyYEHHUs HOBBIX
MaTepUajoB C 3aJaHHbIMM CBOHCTBaMHU. l3yueHue QUMK BHOCUT OCHOBHOM BKJIaJ B



(dbopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00ydaromierocs, B popMupoBaHue yMEHUI
INPUMEHSATh HayYHbIH METOJI TO3HAHUS NIPH BBIIIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca (u3nMku Ha ypoBHE CpefHero olmiero oOpa3oBaHUs MOJNOXKEH psa UIEH,
KOTOpPbIE MO’KHO paccMaTpUBaTh Kak MPUHIIMIIBI €r0 IOCTPOEHUS.

Wnes uenoctHocTu. B cOOTBETCTBUM ¢ HEH KypcC SIBIISI€TCS JIOTUUECKU 3aBEPLIEHHBIM, OH
COZCPKUT MaTepuaj U3 BCEX Pa3leoB (U3UKHM, BKIIOYAET KaK BOMPOCHI KIACCHMYECKOH, TaK U
COBPEMEHHON (PU3UKH.

Wnes renepanuzanuu. B cooTBeTCTBUM C HEW MaTepuall Kypca Gpu3nku 00beJMHEH BOKPYT
¢usnueckux Teopuidl. Benymmum B Kypce sBusercs (OpPMHpPOBAHUE IPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U MOJIE.

Wnes rymanuTapuzauuu. Peanuzanus uaeu npeanonaraeT UCHoiab30BaHUE I'yMaHUTAPHOTO
noTeHuanza GU3N4IeCcKoil HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS (PU3UKHU C pa3BUTHEM OOLIECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMAMHU.

Wnesa npuxnaaHoil HanpasieHHOCTH. Kype ¢u3uku yrimyGnéHHOro ypoBHs Mpeanoyiaraet
3HaKOMCTBO C IIMPOKHM KPYI'OM TEXHHYECKHMX M TEXHOJOTMUECKHX MPUIIOKEHUN H3YyUEHHBIX
Teopuii M 3akoHOB. Ilpm 3ToM paccmaTrpuBarOTCs Ha YpPOBHE OOIIMX NPEACTAaBICHUN H
COBPEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOIOTHH.

Wnes sKonorusanuu pealns3yercsl IMOCPEICTBOM BBEACHHUS DIIEMEHTOB COACpPXKaHMS,
MOCBSIIEHHBIX 3KOJIOTMYECKUM MpodieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU M TEXHOJIOTHH, a Takke 00CYXAEeHUs MpoOJieM palOHAIILHOTO MPUPOAONOIb30BAHUS U
9KOJIOTHYECKON OE€30MaCHOCTH.

OcBoeHue conepkaHHusl MpOrpamMMmbl MO (HU3MKE CTPOUTCS Ha MPUHLUIAX CHCTEMHO-
JesTeNIbHOCTHOTO Tnonaxona. Jlng ¢usuku peanuszanust 3TUX M[PUHIMIOB Oa3upyeTcs Ha
UCITOJIb30BAaHUM CaMOCTOSTENBHOTO SKCIEpPUMEHTa KakK IOCTOSHHO JeHCcTByroIero Qaxropa
yueOHoro npouecca. [y yriay0i€HHOro ypoBHs — 3TO CUCTEMa CAMOCTOSTEIbHOTO YYEHUYECKOTO
HKCIEPUMEHTA, BKJIIOYAIOUIETO0 (PPOHTANbHBIE YYEHHYECKHE OIbITHl MPU H3YyYEHHUH HOBOIO
MaTepuaia, 1abopaTopHble paboThl U pabOTHI MPAKTUKYMA.

B nporpammMe no ¢usuke cucremMa y4eHHYECKOTo SKCIEpPUMEHTa, JJAOOPaTOPHBIX paboT U
MPaKTUKyMa MpeACTaBlieHa €AMHbIM epeyHeM. BbriOop TeMaTHKU A 3TUX BUJOB YYEHHUECKHX
NPAaKTUYECKUX pPabOT OCYIIECTBISAETCS Y4acCTHHUKaMHM 00pa3oBaTeIbHOIo Ipolecca HCXOlsd U3
OCOOEHHOCTEH TMOYpOYHOrOo ITUTAHUPOBAHMSI W OCHalleHus kaOuHera ¢usuku. [lpu sToM
obecrieynBaeTcsi OBJa/JieHUEe OOYYaIOUIMMUCA YMEHUSMHM IPOBOJAUTH MpsIMbIE M KOCBEHHbBIE
WU3MEpPEHMs], HMCCIEAOBAHUS 3aBUCUMOCTEH (PU3UUYECKHX BEJIWYMH M IIOCTAHOBKY OIIBITOB IO
IIPOBEPKE NPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUe yaensieTcs pelieHUI0 Pacu€THBIX M KayeCTBEHHBIX 3ajad. [Ipu saTom
JUIsL PAacUETHBIX 3a]ad IPHUOPUTETOM SIBISIOTCS 3a/Jaud C SIBHO 33JaHHOM M HESIBHO 3aJaHHOMU
(bu3nYeCKOl MOJIENBIO, TO3BOJISIIOIINE IPUMEHATh U3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3
OJIHOTO paszzenia Kypca, TaK U HMHTEIpUpPYs NPHUMEHEHUE 3HAaHMM M3 pasHbIX pasnenos. s
KAueCTBEHHBIX 3aJady IMPUOPUTETOM SBJSIOTCS 3aJaHusl Ha OObSCHEHHE/TIpe/icKa3aHue
NpoTeKaHusl (PU3MUYECKUX SBJICHUM M MPOLIECCOB B OKpY’KAIOIIeH XU3HH, TpeOyromue BbliOOpa
¢buznyecKoil MoAeNnu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmMu PIOC OOO k MaTepuabHO-TEXHUYECKOMY
o0ecrniedyeHno ydyeOHOro mpoiecca Kypc (U3UKH YriyOJ€HHOrO ypOBHSI Ha YPOBHE CpPEIHETO
obmiero o0pa3oBaHMs JOJDKEH H3ydaThCsl B YCJOBUSAX MpeaMEeTHOro kabuHera. B kaOunere
(GU3UKHN TOJKHO OBITH HEOOXOAMMOE JIabopaTOpHOE 000pYAOBaHUE JJISl BHIMOJIHEHUS YKA3aHHBIX
B MporpaMme Mo (u3MKe YYEeHHYECKHX OIBITOB, Ja0OpaTOpHBIX pabOT M paboT MpakTHKyMa, a



TaKXe JeMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMoHcTpanioHHOE  00OpyaoBaHHe (OPMUPYETCS B COOTBETCTBUM C MPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M OOECTEeUrBaeT MOCTAHOBKY IEPEYUCICHHBIX B MPOTPAMME I10
¢u3nKe KIFOUEBBIX JEMOHCTpAIMA Il WCCICNOBAaHUS WM3y4aeMbIX SIBICHHH W TIPOIECCOB,
AMIUPUYECKUX U (HYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTtopHoe 00OpyJIOBaHME Ul YYEHHYECKHX IMPAKTHYECKUX paboT (opmupyercs B
BUJIC TEMaTHYECKHUX KOMIUIEKTOB M OO0ECIeYMBaeTCs B pacyére OJHOTO KOMIUIEKTa Ha IBYX
oOyuatonuxca. TeMaTnyeckue KOMIUIEKTHI JaOOpaTOPHOrO OOOpYMOBAaHUS JOJIKHBI OBIThH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJh30BAHWU AHAJOTOBBIX M IHM(POBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUE U(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU HENSMU U3y4eHUs! GUZKUKH B 00111eM 00pa30BaHUU SIBIISIOTCS:

dbopMUpOBaHHE UHTEpPECA U CTPEMJICHHUS 00YyYarOIIUXCs K HAYYHOMY M3YYEHHIO IPUPOJIHI,
pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHWH O HAydHOM METO/€ TIO3HAaHUS W  (OPMHPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjibTaTa W3ydeHHs OCHOB CTPOCHHS
MaTepur U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHSTH SIBJICHUS C HCIIOJIb30BaHWEM (DU3MYECKHX 3HAHUU WU
HAYYHBIX JOKa3aTeIbCTB;

dbopMupoBaHUE TPEACTABICHUN O polu (DU3UKU A1 Pa3BUTUS JPYTMX ECTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE TIPEJCTABICHUNA O BO3MOXKHBIX cdepax Oynymelr mnpodeccuoHaIbHOM
NESTeIbHOCTH, CBS3aHHBIX C (HU3MKOH, IOATOTOBKA K JalbHEHIIeMy OOYYeHHIO B 3TOM
HaMpaBJICHUU.

Joctrmxenne 3TUX Leiedl oOecredunBaeTcs pelIeHHEeM CIEAYIOIUX 3aJad B Ipoliecce
M3y4eHus Kypca GU3MKH Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus:

npruoOpeTeHre CUCTEMBI 3HAaHHK 00 OOIMX (QHU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUsX, BKIIOUAsi MEXaHUKY, MOJIEKYISIPHYIO (PU3HUKY, 3JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U
HJIEMEHTHI aCTPOPHU3UKY;

(dbopMHEpOBaHNE YMEHUH MPUMEHATh TEOPETUYECKHUE 3HAHUSA JJIs1 OOBSICHEHUS (PU3HUECKUX
SIBIICHUH B TIPUPOJIE M JUTSI IIPUHSATHUS MPAKTUYCCKUX PEIICHUN B MTOBCETHEBHOM JKHU3HH,

OCBOEHHE CTIOCO00B pEelIeHUs Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHON (PU3NYECKON MOJETBIO,
3ajay, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3AaHne (PU3NUECKON MOJETH, COOTBETCTBYIOIEH
YCIIOBHSIM 33J1auH, B TOM YHCJIE 33]]a9 HHKEHEPHOTO XapaKTepa;

MOHUMaHWe (PU3NICCKUX OCHOB W MPUHIUIIOB JICWCTBUS TEXHUYECKUX YCTPOUCTB W
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBIIQJICHUE METOJAMU CaMOCTOSATENBHOTO IUIAHUPOBAHUS M TIPOBEICHHS (PH3HMUECKUX
OKCIEPUMEHTOB, aHAIM3a W HMHTEPIPETAi WH(GOPMAIMH, OIpPEICIICHUs] JOCTOBEPHOCTH
MOJTy4YEHHOTO PEe3yNbTaTa;

CO3/laHME YCJIOBUHM Ui Pa3BUTUS YMEHMH IPOEKTHO-UCCIIEOBATENLCKOM, TBOPUYECKON
JeSITEIbHOCTH;

pasBHTHE HHTEpeca K chepam MpodecCHOHATBHOMN NeSTSIIEHOCTH, CBSI3aHHON ¢ (PU3UKOMH.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOn€éHHBIM ypOBEHb HW3Y4YEHUS
yuebHOoro mnpenMera «@Pu3MKa» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS BBIOHpACTCS
OOyJaroNMMUCs, TUIAHUPYIOIMIMMH TPOJOJDKEHHE O00pa3oBaHHUSA IO CHEIHATBHOCTAM (U3HKO-
TEXHUYECKOTO MPOUIIS.

OO0m1ee 4nco 4acoB, PEKOMEHOBAaHHBIX ISl M3ydeHHs (GU3HKHU (yriayOJIeHHBINH YPOBEHB)
B 7 kiacce — 102 gaca (3 yaca B HEICIIO)



