AHHOTaNus
K pado4eil nporpamme npeamera «@u3uka. Yriry0JeHHbIH YPOBEHb»
11 kaace

Hacrosimas pabouast mporpamma mo ¢usuke st 11 kimacca cocraBieHa B COOTBETCTBHU C
HOPMAaTUBHBIMH JIOKYMEHTaMH, OINPEAEISIOUIMME CTPYKTYPY U COiepKaHHe Kypca:

1. @enepanbHblii  TOCYJAapCTBEHHBIH 00pa3oBaTelbHBI  CTAaHAApPT CpeaHero oOmiero
o0Opa3oBaHus, YTBEPKICHHBIM TPHKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparun
o1 06.10.2009r. Ne 413;

2. OcHoBHas o6pazoBatenbHas nporpamma ['bOY MO CIT ®MJT;

3. ABropckasi mnporpamma: @Duszmka. YrinyOnéusaeii ypoBenb. 10 — 11  kimaccsr
pabouasimporpamma k juHHM YMK I'. S, MskumeBa: ydeOHO-meTomuueckoe mocoome / O. A.
Kpeicanoga, I'. f. Mskumie. — M.: Jlpoda, 2017. — 78, [2] c.

4. @denepalbHbI MepeyeHb Y4eOHUKOB, JOMYIIEHHBIX K HCIIOIb30BAHUIO MPU pealld3aliu
MMEIOIIMX TOCYAAPCTBCHHYIO aKKpEAMTAIMI0 00pa30BaTENbHBIX MPOrpaMM HAadaJIbHOTO OOIIEro,
OCHOBHOTO 0O0IIero M cpeaHero oOmero oO0pa3oBaHHUsS OpPraHU3AlUSMHU, OCYHIECTBIISIOIIMMHU
00pa3oBaTEeNbHYIO JICATEIBHOCTD, YTBEPXKIEHHBIM TNpHKa3zoM Munnpocsemenuss Poccun ot 20 mas
2020r. Ne254, ¢ usmeHeHUsIMH, BHECEHHBIMU TIprKazoM Ne 766 ot 23 nexadps 2020.

o. YueOnuk: Pusmka. 11 kmacc: ydeOHUK s 0OIIe00pa3oBaTEIbHBIX OPraHU3aINN:
yray6néunsiii yposens / [O.D. Kabapaun, A.T. I'mazynos, B.A. Opnos u ap.]; nox pen. A.A. Ilunckoro,
O.®.Kabapauna. — 16-e m3a. — M.: [Ipocsemenmue, 2019.

6. PekoMenganuu Mo OCHAIIEHUIO OOPa30BATEIBHOTO YUPEKICHUS Y4eOHBIM U y4eOHO-
nabopaTopHBIM 000pyIOBaHHEM, HEOOXOAMMBIM ISl pean3auud  (QeaepanbHbIX TOCYAapCTBEHHBIX
o0pa3oBaTeNbHBIX  CTAaHAAPTOB OCHOBHOrO  00mIero o00pa3oBaHUs, OpraHM3alMM  MPOCKTHOU
JeSITEIbHOCTH, MOJIEJIMPOBAHUS M TEXHUUYECKOIo TBOpUecTBa oOydaromuxcs (mucbkMo MuHucTepcTBa
obpazoBanus u Hayku Poccuiickoit @eneparuu ot 24.11.2011 Ne MJT-1552/03).

[IporpaMMma BkIrO4aeT B ce0si BCe BOIIPOCHI OCHOBHOTO Kypca (u3uku /uid 11 kimacca u paccuntana
Ha npoduibHoe n3yueHue Gusnku. Yueonsli mian ['bOY MO CIT ®MJI npenycmarpuBaeT u3ydeHue
¢usuknm B 11 kimacce B 00béMe 165 wacom. Ilporpamma paccumTaHa Ha JIEKIIMOHHO-CEMHUHApPCKYIO
cucTeMy OOydeHHUsl CO CIEeIYIOIUM paclpeesieHueM Y4eOHBIX YacoB: 5 4acoB B HeZeNto (JIeKUUU — 2
qaca; CeMUHapbl — 3 yaca).

[IpenogaBanue MpoOBOAUTCA MO Y4€OHBIM MOCOOMSAM, CIEHUATBHO pa3pabOTaHHBIM JUIsSl IIKOJ U
KJIaCCOB € YIiyOJIeHHBIM M3ydeHueM (u3uku. boiee moiaoBUHBI y4eOHOrO BpeMEHH, NMPeyCMOTPEHHOTO
IIPOrpaMMoii, OTBOJUTCS Ha pelleHue 3aaad. JlaHHas mporpamMma He NpeayCMaTpHUBAeT BbIIOJHEHHE
1abopaTopHBIX paboT, TaKk Kak BCE MPAKTUYECKUE 3aHATUS MPOBOJATCSA B paMKax CIEIUANIBHOTO Kypca
AKCIIEPUMEHTAIbHON (DU3HKHU.

[Ipumepnass mporpamma ydeOHoro mnpeamera «®Dusuka» HampaBieHa Ha (GOPMUPOBAHUE Y
oOyyaromuxcsi (yHKIHOHAIBHOM TPAaMOTHOCTH M METalpeAMETHBIX YMEHHIl uepe3 BbIIOJHEHHE
HCCIIEIOBATENBCKON U MPAKTUYECKOU JEATEIBHOCTH.

B cucreme ecrecTtBeHHOHay4HOro 00pa3oBaHus (U3MKa KaK yueOHBIA MpeIMeT 3aHUMAaEeT Ba)KHOE
MecTo B (DOpMHUPOBAHMHM HAyYHOTO MHMPOBO33PEHHMSI M O3HAKOMJIEHHS OOYyYaroIMXcs C METOJaMH
HAayyHOTO T[O3HAHUS OKPYXKAIOLIET0 MHUpa, a Takke C (QU3NYECKUMH OCHOBAaMH COBPEMEHHOTO
MIPOU3BOJICTBA U OBITOBOTO TEXHUYECKOTO OKPY)KEHHUS YelOBeKa; B (POPMHUPOBAHUM COOCTBEHHOMH
MO3UIMH 10 OTHOIICHHUIO K pu3ndeckoil nH(pOpMaInu, MOTYYEeHHON U3 Pa3HbIX HCTOYHHUKOB.

VYcnenHocTh M3yueHHs MpeaMeTa CBsi3aHa C OBJIAJCHHEM OCHOBAMHU Y4eOHO-HCCIEI0BaTeIbCKON
NeSITEIbHOCTH, MPUMEHEHUEM IMOJIYYEHHbIX 3HAHUN IPH PEIIEHUU TMPAKTUYECKUX U TEOPETUUYECKHX
3a1ad.

N3ydyenue Qu3uku Ha yriiyOJ€HHOM YPOBHE BKIIIOYACT PAaCUIMpPEHUE MPEIMETHBIX pe3yJIbTaTOB U
coJiepKaHue, OpPUEHTHUPOBAHHOE Ha MOATOTOBKY K MOCIEAYIOLIEMY MpodeccnoHaIbHOMY 00pa30BaHUIo.

N3yuenne mnpemMera Ha yriayOJEHHOM YPOBHE IIO3BOJIAET CHOPMHPOBATH y OOYYAFOIIMXCS
¢usznyeckoe MBIIUIEHHE, YMEHHE CHCTeMaTH3HpoBaTb M  0000IIaTh  IOJNyYeHHBIC 3HAHUS,
CaMOCTOSITENIbHO ~MPUMEHSTh I[OJy4YeHHbIE 3HAHHMS JUIsl pEIIeHUs MPAKTUYECKUX U  y4deOHO-



HCCIEAOBATENIbCKUX 3a/lay; YMEHHE aHaJu3MpOBaTh, MPOrHO3UPOBATH W OLEHHUBATh C MO3ULHUU
AKOJIOTMYECKON 0e30MacHOCTH MOCIEACTBUSL ObITOBOM M NPOM3BOICTBEHHON [EATEIBHOCTH YEIIOBEKa,
CBSI3aHHOM C MCMOJb30BaHUEM UCTOUYHUKOB YHEPTHUH.

B ocnoBy wu3yuenuss npenmera «®Pusuka» yriiy0JeHHOM YpOBHE B 4acTH (HOpPMUPOBAHHS Y
0o0ydaromuXxcsi Hay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX METOJOB IIO3HAHUS, a TaKKe
MIPAKTUYECKOTO0 IMPUMEHEHHs] Hay4YHBIX 3HAHUN 3aJ0KEHbl MEXIpPEIMETHbIE CBA3M B 00JacTu
€CTECTBEHHBIX, MATEMAaTHUYECKUX U TYMaHUTAPHBIX HAYK.

IInanupyemMble npeIMeTHbIE Pe3yJbTAThl 0CBOEHUSI (PU3UKH

JInyHoOCTHBIE:

— OTBETCTBEHHOTO OTHOUICHHUS K YUYEHHIO, TOTOBHOCTb M CIOCOOHOCTh OOyYaromuxcs K
caMopealu3allid U camMooOpa30BaHMIO Ha OCHOBE Pa3BUTOW MOTHUBALMM Y4YeOHOW JAEATENbHOCTU U
JMYHOCTHOTO CMBICIIA M3YYEHUS MaTEeMAaTUKH, 3aMHTEPECOBAHHOCTH B NPHOOPETEHWH M PACIIMPEHUU
MaTeMaTUYeCKUX 3HAHUH M CIIOCOOOB JEHCTBHM, OCO3HAHHOCTb IOCTPOEHUS WHIMBHyaIbHON
00pa3oBaTeNbHON TPACKTOPHH;

— KOMMYHUKATUBHOW KOMIIETEHTHOCTHU B OOILEHUH, B y4EOHO-HUCCIIE0BATEIBbCKOM, TBOPUECKON U
APYrUX BHIAX NEATEIBHOCTH MO IMPEIMETY, KOTOpas BBIPAKAETCS B YMEHHH SICHO, TOYHO, TPAMOTHO
u3jgaraTb CBOM MbICIIM B YCTHOW M TMCbMEHHOW peud, BBICTpaMBaTh AapryMEHTAlMI0 U BECTH
KOHCTPYKTUBHBIA JHAJOT, NMPUBOJUTH HPUMEPHI M KOHTPIPHUMEPHI, a TaKKe IOHUMATh M YBaXKaTbh
NO3ULMI0 COOECeAHMKA, JOCTUraTh B3aWMOINOHMMAHUS, COTPYIHUYATh Ul JOCTHUXKEHHUS OOLIUX
pE3yIbTATOB;

— LEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U
obmecTBeHHON mpakTUKd. COopMHUPOBAaHHOCTh NPEACTABICHUS 00 M3y4aeMbIX MaTeMaTHYECKUX
MNOHATUSAX M METO/aX Kak BaXKHEHIIMX CpeACTBAX MAaTeMaTHYeCKOro MOJEIMPOBAHUS PeaIbHbIX
MPOLIECCOB U SIBJICHUIA;

— JIOTMUYECKOTr0 MBIIIJICHNUS: KPUTUYHOCTH (YMEHHE pAaclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUs), KpPEAaTUBHOCTH (COOCTBEHHAas apryMeHTalus, OIPOBEP)KEHMs, ITOCTaHOBKA 3ajad,
bopMynupoBKa MPoOIEM, UCCICAOBATEILCKUIN MTPOCKT U JIP.).

MertanpeamMeTHble:

— CHOCOOHOCTH CaMOCTOSITENIbHO CTAaBUTh €M Y4eOHOW M HCCIIe0BATENbCKOM JIeSTeNbHOCTH,
TUTAHUPOBATh, OCYIIECTBISITh, KOHTPOJIUPOBATh M OIEHUBATH YUeOHBIE JCHCTBHS B COOTBETCTBUHU C
MOCTaBJIEHHOW 3ajjaueil U yCIOBUSAMU €€ BBIIOJIHEHMS,

— YMEHHSI CAaMOCTOSITENIHO TIAHUPOBAThH AIbTEPHATHBHBIE ITYTH JOCTI)KEHUS Iieieil, 0CO3HaHHO
BbIOMpaTh Hanbosee 3 eKTUBHBIE CITOCOOBI pellleHUs YUeOHbIX U TTO3HABATENbHBIX 3a/1a4;

— YMEHHsI HaXOJUTh HEOOXOAMMYIO MH(POPMALHIO B Pa3IMYHBIX MCTOYHUKAX (B CIPaBOYHHUKAX,
nuteparype, MHTepHeTre), npeacTaBiiaTh UHGOpMAIMIO B pasiuyHOM (opme (CIOBECHOW, TaOIUYHOM,
rpaduyecKoil, CAMBOJINYECKOI), 00pabaThIBaTh, XPaHUTh U NEpeIaBaTh UH(POPMAIIMIO B COOTBETCTBUU C
MO3HABATEIbHBIMU WJIM KOMMYHUKATUBHBIMHU 33[a4aMH;

— BIajeHHA TpuUEMaMH YMCTBEHHBIX JCUCTBHI: ONpEACICHUs TOHATHH, 0000IIeHus,
YCTAQHOBJICHHMs aHAJOTHH, KiacCU(UKAMM Ha OCHOBE CAaMOCTOSITEbHOIO BBIOOpa OCHOBaHHMHA U
KPUTEPUEB, YCTAHOBJICHHS POJOBUAOBBIX ¥  INPHYUHHO-CIEJACTBEHHBIX  CBSI3E€H, IOCTPOCHUS
YMO3aKJII0UE€HUI MHYKTUBHOTO, 1€YKTUBHOT'O XapaKTepa UM 110 aHAIOTUH;

— YMEHHsI OPTaHU30BBIBATh COBMECTHYIO YYEOHYIO NESATEIIbHOCTh C YYHTEIEM M CBEPCTHHKAMHU:
OTpeNeNIATh 1EJH, pacrupeaessaTh (YHKIMU, B3aUMOJIECHCTBOBAaTH B TpYIIE, BBIABUIaTh T'HIIOTE3HI,
HAXOJUTh pEIIeHUe MpOoOJIeMBbI, pa3peniarh KOH(QIUKTHI Ha OCHOBE COTJIACOBAHMS IMO3UIMH M y4&Ta
MHTEPECOB, ApTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE.

IIpenmerHbie:

- YCBOGHME YYALIMMMCS CMbICIIa OCHOBHBIX IMOHATUH W 3aKOHOB (DM3MKH, B3aUMOCBS3H MEXKIY
HUMU,

- (opMHpOBaHHE CHCTEMbl HAy4YHBIX 3HAHUH O MPHUPOAE, €¢ (YHAAMEHTAIBHBIX 3aKOHAX JJIs
MOCTPOECHMSI IPECTABICHUS O (PU3MUECKON KapTUHE MUPA;



- cHCTeMaTH3alus 3HaHUH 0 MHOTOoOpa3uu OOBEKTOB U SIBICHUN NMPHPOJIBI, O 3aKOHOMEPHOCTSX
MIPOLIECCOB U O 3aKOHAX (PM3UKU I OCO3HAHUS BO3MOXKHOCTH Pa3yMHOI'O MCIOJIB30BaHUS JOCTHXKEHUN
HayKH B JlaJbHEHNIIEM pa3BUTUHN LIMBUIN3ALINN;

- ¢opmupoBaHrue YOEKICHHOCTH B I[I03HABAEMOCTH OKPYXAIOUIETO0 MHUpPAa U JIOCTOBEPHOCTHU
HAy4YHBIX METOJIOB €I0 U3Y4YEHHUS;

- OPraHM3alys SKOJOTUYECKOI0 MBIIUICHHS U LICHHOCTHOI'O OTHOILLIEHHUS K IPUPOJIE;

- pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB M TBOPUYECKHUX CIIOCOOHOCTEH ydyaluxcs, a TakKe HHTepeca
K pacIIMpeHHIO U YIiyOneHuio GU3ndecKuxX 3HaHUN U BbIOOpa (PM3HUKH Kak TPO(UILHOTO MpeIMeTa.

- 3HAKOMCTBO YYAIIMXCSI ¢ METOJOM HAYYHOTO TO3HAHUS M METOJIAaMH HMCCIIEJOBaHUS OOBEKTOB U
SIBJICHUH TIPUPOJIBL;

- MpHOOpETeHHE YYallUMHCS 3HAHUH O MEXaHHMYECKUX, TEIUIOBBIX, OJJEKTPOMArHUTHBIX U
KBaHTOBBIX SIBJICHUSX, (PU3MUECKUX BEIIMYMHAX, XaPAKTEPU3YIOLIUX 3T SBICHHUS,

- ¢opMHpOBaHUE y y4alIUXCS YMEHHMH HAONIONATh HPUPOAHBIC SBICHUS W BBIIOJIHATH OIBITHI,
nabopatopHbie pabOThl M HSKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUSA C HCIOJIB30BAHUEM H3MEPUTEIbHBIX
puOOPOB, MHUPOKO MPHUMEHSEMBIX B TPAKTHYECKON KU3HHU;

- OBJQJICHHE YYalIUMHUCS TaKUMU OOLICHAYYHBIMU MOHSTUSAMH, KaK MPHUPOJIHOE SIBJICHUE,
SMIIMPUYECKN YCTAHOBIICHHBIH (akT, mpobiema, THUIOTe3a, TEOPETUUYECKUN BBIBOJ, pPE3YJIbTaT
SKCIEPUMEHTAILHON TPOBEPKHU;

- IOHMMaHHE YYalIMMHCS OTIIMYMA HAYYHBIX JaHHBIX OT HEMPOBEPEHHOW MH(OpMAINH, IIEHHOCTH
HAyKH JUJIS YJOBIETBOPEHUS OBITOBBIX, IPOU3BOICTBEHHBIX U KYJIbTYPHBIX OTPEOHOCTEH YeIoBeKa.

YueHHK Ha yri1y0J1eHHOM YPOBHE HAYYUTCH:

* pacro3HaBaTh BOJIHOBBIC SIBIICHUS M OOBSCHATH Ha OCHOBE HMMEIOIIMXCS 3HAHWI OCHOBHBIC
CBOWCTBA WJIM YCJIOBMSI NPOTEKAHUS OSTUX SBJICHUHA: BO3HUKHOBEHHE WHAYKIMOHHBIX SIBJICHUH,
HCI0JIb30BaHNE MIEPEMEHHOIO TOKA, BOSHUKHOBEHHE 3BYKOBBIX M AJIEKTPOMATrHUTHBIX BOJIH, PabOTaTh C
OCHOBHBIMHM NPOSIBJICHUSIMH  BOJIHOBOM cyOcTaHuuu: uHTepdepeHuuerl u audpakuueil BOJH,
paccuuThIBaTh XapaKTEPUCTUKU ONTHUECKUN CHUCTEM; OIEPUPOBATh C TMOHATUSMH, ONUCHIBAIOIIMMHU
CTPOEHHE aTOMa U AApa;

* OIIMCHIBATh U3yYEHHBIE CBOWCTBA TEJ U SIBJICHUS, UCIIOJIb3Ys (PU3NYECKUE BETUUYUHbBI: MarHUTHBIN
MOTOK, UHAYKTUBHOCTb, UMIIEIAHC, BOJIHOBOE ypaBHEHHE, PA3HOCTbh XOJa BOJH, (POKYCHOE PacCTOSHUE
JUH3bI U cepuyecKkoro 3epkaina, 1e(eKT Macchl; MPU ONMUCAHUHU MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBIC]T HCIOJb3YEMbIX BEJIMYMH, MX OOO03HAUE€HUS W E€IMHUIBI M3MEPEHUS; YKaszbIBaTh (OPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (PU3UUYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

* QHAJIN3UPOBATh CBOMCTBA TEJI, SIBIEHUS M IMPOLECCHI, UCHONb3Yysd (U3NYECKHE 3aKOHBI: 3aKOH
COXpAHEHU BJIEKTPUUECKOTO 3apsaa, 3akoH Papanes, npaswio Jlenua, npuHuun [roiireHca, mpuHIUIT
depma, 3aKOHBI ATOMHOM U sI€pHON (U3UKU; IPU 3TOM pa3InyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeMaTUYEeCKO€E BbIPaKEHUE;

* pemarth 3aJa4M, MCIOb3ys (U3NUYECKUE 3aKOHBI (3aKOH 3JIEKTPOMArHUTHOW WHAYKIUH, 3aKOHBI
reOMEeTPUUYECKON ONTHKH) U (POpMyIbl, CBA3bIBaIOIINE (PU3NYECKUE BETUYMHBI (IOTOK, HMHIYKTUBHOCTD
KaTyIIKu, (OoKaJbHbIE MJIOCKOCTH, ypaBHeHUE doTodddekra DitHIITeiHA, ocTynatel bopa); Ha ocHOBe
aHaJIM3a YCJIOBHUSA 33/1a4U BbIIETAThH (PU3HUECKHUE BETUYUHBI U (DOPMYIIbI, HEOOXOAUMBIE Ui €€ pelIeHNUs,
Y IPOBOJIUTH PACUETBHI.

Y4YeHUK NoJy4YuT BO3MOKHOCTb HAYUHThCSH:

* HCIIOJIB30BATh 3HAHMSI O BOJIHOBBIX SIBJIEHUSX M O NPHUHIMIIAX T€OMETPUYECKOM M BOJIHOBOM
ONTHUKH B TOBCEJHEBHOW >KM3HU Ui obOecrieyeHus: 0e30MacHOCTH MpH oOpalleHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, Ui COXPAHEHMS 3J0POBbS U COOJIIOJCHHUS HOPM 3SKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOIIEH CpEIE;

* IPUBOANTH TNPUMEPHl MPAKTUUYECKOTO HCIHOJIb30BAHUS (PU3MUECKUX 3HAHMH O BOJHOBBIX H
ONTUYECKUX SIBJICHUSX;

* pa3nu4aTh TPAHULBl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, IMOHMMAaTh BCEOOIIMH XapakTep
(GyHIAMEHTAJIBHBIX 3aKOHOB (3aKOHBI COXPAHEHHS SHEPrHM, HUMITYJIbCA, SJIEKTPUYECKOro 3apsaa) u



OI'paHUYCHHOCTh HCIIOJIb30BAHHA YACTHBIX 3daKOHOB (3aKOHBI FGOMGTpH‘-IGCKOfI OIITHKH, 3aKOH HeHua )41
p.);

s mpuéMaM IIOCTPOCHUS (PU3MUSCKHX MOJICICH, IOMCKa H (OPMYJIUPOBKH JIOKA3aTEIbCTB
BBIJIBUHYTBIX I'MIIOTE3 U TCOPETUYCCKUX BBIBOJOB Ha OCHOBE OMIIMPHUYCCKU YCTAHOBJIICHHBIX (baKTOB;

* HAXOJUTh AJCKBATHYIO IPEIIOKCHHOM 3amavye (HU3MYECKYI0 MOJECIb, pa3peliaTh Mpoo0JieMy Ha
OCHOBC UMCHOIIIUXCS 3HAHUH O BOJIHOBBIX U ONTUYECKUX SABJIEHUSIX C UCIIOJL30BAHUEM MATEMAaTHYECKOI'O
annapaTa 1 OICHHUBATHb peaHBHOCTB HOJIy‘-IeHHOI‘O 3HAYCHUA (bHBH‘IGCKOfI BCIIMYHUHBEI.



