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10 IIPEIMETY OU3UKA

Crynenb obyuenus: cpenxee obiee obpazoBaHue

Knace: 10— 11

Konnyectso yacoB: 6a30Bbiil ypoBeHb — 2 .
yriyOeHHbIH ypoBeHb — 5 u.

Yposenb: 6a30BbIif H yriIy6IeHHBIH
Yuurens: Andeposa O.E.

IIporpamma:

O@usuka. Paboume mporpammbl. IlpeaMeTHas nUHHS — Y4eGHUKOB cepuu
«Knaccuueckuii Kypc» 10-11 KJIaCChI: yuebHOe nocobue s
0011e00pa30oBaTeNEHBIX OpraHu3aluii: 6a30BBIA U yrinyOneHHbl ypoBHH /A.B.
[Maranuna.- M.: [1pocemenne, 2017.
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AHHOoTAaNUA
K paboueii mporpamme no npeamery «®@uzuxa» 10 — 11 knace

Jlannas nporpaMma cocTaBiieHa B COOTBETCTBHH ¢ Tpebosauusamu OIOC.,

®usuka. Paboune mporpammel. IIpenMernas nunus yueOHuKoB cepuu «Kiaccuueckuii

kype» 10-11 xmaccel: yaebHoe mocobue st 001eo0pa3oBaTeNbHEIX Opranu3anuii: 6a30BeIi 1

yriiyOneHHsli yposuu /A.B. Ilatamuna.- M.: [Ipocsemenue, 2017.

Llens mporpaMmabi:

YcBoenne 3qaHMi 0 METO/IaX HAyYHOTO IO3HAHUS MIPUPOJIBT, COBPEMEHHOI (H3HUECKOI
KapTHHE MHpa: CBOMCTBaX BeLIECTBA M IOJA, IPOCTPAHCTBEHHO — BPEMEHHBIX
3aKOHOMEPHOCTSIX, JIMHAMHYECKHX M CTATHCTHYECKUX 3aKOHAX IIPUPO/JIBL, SIeMEHTAPHBIX
JacTHIAX ¥ (PyHJaMeHTaIbHBIX B3aHMOJCHCTBHSX, CTPOSHHH M 3BOJIIOLMH BeeleHHoi;
3HAKOMCTBO ¢ OCHOBaMM (DyH/IaMEHTaNnbHBIX (H3HUCCKHX TEOPHif: KIacCHUECKOMH
MEXaHHKH, MOJICKYIAPHO — KHHETHYECKOH TEOpHH, TEPMOIAMHAMUKH, KIIACCHYECKOM
AJIEKTPOJIMHAMHKH, CIICITHATIEHON TEOPUH OTHOCHTEIIBHOCTH, KBAHTOBOH TEOPHH;
Omiiazienne yMEHHSMH IIPOBOJUTH HAOJIFOJIGHHS, IUIAHHPOBAThL M BEIOJIHSATH
SKCIIEPUMEHTBI, 00pabaTeiBaTh pe3yIbTaThl H3MEPEHUH, BEIIBUTATh THIIOTE3BI M CTPOUTE
MOJIETIH, YCTAHABIMBATh I'PAHUIIB] UX TIPUMEHHUMOCTH;

[Ipumenenye 3Hanuit U1 0OBSICHEHHS SABICHHM IPHPO/IbI, CBOKCTB BEIECTRA, IPHHIHIIA
paboThl TEXHHYECKHX YCTPOMCTB, peleHHs (H3MYECKUX 3a1a4, CAMOCTOSTEILHOTO
NpHOOPETEHHs M OLEHKH JOCTOBEPHOCTH HOBOH  WH(pOpPMAIMH  (DH3MYECKOrO
COJZIEpKaHMUsI, HCIIOJIB30BAHHE COBPEMEHHBIX MH(OPMAIHOHHBIX TEXHOJIOIHH JUIsl [IOMUCKA,
nepepaboTKH W NpeIbABICHHS y4eOHOM M HayuyHO — MONyNSpHOH HHGOPMALHH IO
dusuke;

PazBuTHe 1103HaBATENLHBIX HHTEPECOB, HHTEIUICKTYAILHBIX H TBOPYECKHX CIIOCOOHOCTE!
B IPOLECCEe PEeLICHHA (PU3UYECKHX 3alad H CaMOCTOSATEILHOrO MPHOOPETEHHs] HOBBIX
3HAQHHUH, [IPH BHIIOJIHEHHH JKCIIEPHMEHTAIBHEIX MCCIIEI0BAHMI, TIOTOTOBKE JOKIIALIOB,
pedepaToB H Ipyrux TBOPYECKUX paboT;

Bocnutanne jyxa COTpyIHHYECTBA B INPOLECCE COBMECTHOTO BBIMOJIHEHHS 3aad,
YBAXKMTEJIBHOTO OTHOULICHHS K MHEHMIO OIIIIOHEHTa, OOOCHOBAHHE BBICKA3LIBACMOK
IO3UIAH, TOTOBHOCTH K MOPAJIBHO — 3THYECKOH OLEHKE HCIONB30BAHMS HAy4YHBIX
JOCTIDKCHHH, YBOKCHHS K YYEHBIM — (H3HKAM, CHITPABIIMM BEAYIIYIO POJIb B CO3IAHHH
COBPEMEHHOI'0 MHpa HAYKH U TEXHHKH;

HcnonbzoBanue npuoGpeTEHHLIX 3HAHWH W yMEHHH JUIA peIeHHs IPaKTHUCCKHUX,
JKU3HCHHBIX 3a]a4, PalHOHATIBHOrO IMPHPOIONOIB30BAHHSA M 3al[UTEl OKPY:KaIoUIcH

Cpennl, oOecrieyeHus 6€30IIaCHOCTH JKH3HEACATCIIBHOCTH YEJIOBEKA U O6III€CTB3,.




Hporpalea CONEPIKHUT IUIAHHUPYEMBIE PE3YIBTATBlI OCBOCHHS y‘-I66HOFO npeaMera,
TEMATHYCCKOE IIMaHHPOBAHHE C YKasaHHMEM KOJHYECTBA YaCOB, OTBOAMMBIX Ha OCBOCHHC

KaXKJI0H TeMbI, ONHCaHHE Y4eOHO-METOJMUYECKOr0, MAaTepUabHO-TEXHHYECKOTO, KaIpOBOTO
obecnieyeHns 00pa30BaTEILHOTO MIpOIIecea.

KonnuectBo uacoB Ha ocBoenue nporpammbl: 10 — 11 (Ga3oBblif ypoBeHb) — 2 Yaca B
HEJIEeJII0, UTOro 3a rox — 68 wacos; 10 — 11 xnace (yriyOneHHBIH ypOBEHB) — 5 4acoB B HEJIEIIO,
utoro 3a rox — 170 gacos.

VueOHuK:

I'SI. Msaxumes, b.b. Byxosues, H.H. Corckuii ®usuka 10 kmacc. Basosnii u
yriyOnenHsi yposenb. Mocksa «IIpocsemenue» 2019.

"1, Msakumes, b.b. byxosues, H.H. B.M.Yapyrun ®usuxa 11 wiacc. BasoBelii u
yrnyOnennsi ypoBenb. Mocksa «[IpocBemenune» 2020.

IlnanupyeMble npeAMETHBIE PE3YJIbTATHI

B pesyabTare m3ydennsi ydedHoro npeamera «®u3uKa» Ha YPOBHE cpeaHero o0mero
o0pa3oBaHusI:

BoinyckHHK Ha 6230BOM YPOBHE HAYYHTCSI:

—  JIEMOHCTPHPOBAThL Ha MPHMEPAX POJb U MECTO (H3UKH B ()OPMUPOBAHHH COBPEMEHHOM
HAy4YHOW KapTHHBI MUpA, B Pa3BUTHU COBPEMEHHOH TEXHHKH W TEXHOJIOTHH, B MPaKTHYECKON
HEeATEJIbHOCTH JIFOJIEH;

— JICMOHCTPHPOBaTb Ha IIpUMEpaX B3aHMOCBA3b MeEXAy GH3UKOH HW  JpyrHMH
€CTECTBEHHBIMH HaYKaMHu;

—  YCTaHaBIUBATh B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SIBIIEHHH M IPHUMEHATL OCHOBHBIE
(usHIecKye MOJEIH JUTS UX OMHUCAHUS H 0OBICHEHUS;

—  HCHONB30BaTh HMHGOPMALHMIO (H3HYECKOrO COAEPIKAHHSA IPH PEIICHHH Y4YeOHEIX,
NPAKTHYECKHX, TIPOCKTHBIX W HCCIIENOBATENIbCKUX 3a1a4, HHTETPUPYS WH(POPMAIHIO U3
PasIMYHbIX HCTOYHHKOB U KPUTHYECKH €€ OICHHBAs,

—  Ppa3aHyaTh M YMETh MCIOJb30BAaTh B Y4eOHO-HCCIIEI0BATENHLCKOM IeTeIbHOCTH METO/IbI
HAay4HOrO TII03HAHWS (HaONIONEHHE, ONMCAHHE, H3MEPCHHE, OJKCIEPHMEHT, BBIIBHIKCHHE
THIOTE3BI, MOJACIUPOBaHKE U /P.) U (HOPMBI HAaydHOro Mo3HaHus ((aKThl, 3aKOHBI, TEOPHH),
JEMOHCTPHPYs Ha IPUMEPAX UX POJIb U MECTO B HAYUHOM IIO3HAHHH;

— TPOBOJHUTL TMpsMbIE M KOCBCHHBIE H3MEHEHMs (DU3MYECKHUX BEJIMYHMH, BHIOHpas
M3MEPUTEIIbHEIC IPUOOPHI € y4eTOM HEeOOXOMHMOIl TOYHOCTH M3MEpPEHHil, MIIAHHPOBATH XOJ
U3MEPEHHH, MOJNy4Yarb 3HAYEHHE H3MEpAeMOi BEIMYMHEI ¥ OLIEHMBATh OTHOCHTEIHHYIO

TOTPEIIHOCTE 110 3aJaHHBIM (hopMyiam;




—  [POBOJIUTH MCCIIEOBAHHS 3aBUCUMOCTEH Mex Iy (DM3HUECKUMH BETMYMHAMH: IPOBOIUTH
HU3MEPEHUS U ONPEJEIAT, Ha OCHOBE HUCCICNOBAHUS 3HAUYECHHUE NMapaMETPOB, XapaKTCPU3YIOIIUX
MAHHYIO 3aBHCHMOCTh MEXKAY BEJIHYMHAMH, W JelaTh BBIBOJ C YYETOM IIOIPEIIHOCTH
U3MEPEHU;

—  HCIONIB30BaTh JII1 OIHCAHMSA XapakTepa MpoTeKaHuss (U3HYECKHX  IIPOLIECCOB
(U3UIECKUE BEIIMYMHBI ¥ JIEMOHCTPUPOBATE B3aUMOCBA3h MKy HUMH;

—  HCIOJIB30BaThb ISl  OIMCAHMS XapakTepa IPOTEKaHUs (PU3UYECKUX ~ IIPOLIECCOB
(u3HuecKue 3aKOHEBI C YUETOM T'PaHHI] UX IPHMEHUMOCTH;

—  peluaTh KaueCTBEHHBIE 3a/1auH (B TOM YHCIIE U MEXIIPEAMETHOIO XapaKTepa): HCIIONb3ys
MoJiend, (u3MYecKkHe BENHYMHBI W 3aKOHBI, BBICTPAMBATL JIOTMYECKH BEPHYIO IIETIOUKY
00BbscHeHHS (JoKa3aTeNLCTBA) IPEUIOKEHHOTO B 3aj1aye Iporecca (SIBICHH); B

—  pelaTh pacueTHBIE 3aJa4H C SIBHO 3aJaHHOH (PU3MUECKOH MOJENbIO: Ha ocﬁosé aHanusa
YCIIOBHS 3a/1a4¥ BBIIENATh (PU3MUECKYIO MOJENb, HAXOJUTh (PU3MUYECKUE BEJIMYMHBI M 3aKOHBI,
HEOOXOMUMBIE U JIOCTATOYHBIE JUIS €€ PEIIEHHs], IIPOBOJUTH PACYETHI U IIPOBEPSTH I10JIy4YEHHBIH
pe3ymnLTarT;

—  YUUTBIBATH I'PAHUIBl IPHUMEHEHUS H3YYEHHBIX (U3MYECKHX MOJENEH IpH pelleHHH
(hU3MYECKUX U MEKIIPEIMETHBIX 3a/1ay;

= HCITOJIB30BAThH PIH(I)OpMaI.I,I/IIO H TIPHMCHATE 3HAHUA O IIPHUHITAIIAX pa60TBI H OCHOBHBIX
XapakTepUCTHKaX M3YYEHHBIX MAlIWH, NpUOOPOB M JAPYIHX TEXHHUECKHX YCTPOHCTB mJis
PELIEHUS IPAKTUYECKUX, YUeOHO-HCCIIEOBATEILCKUX M TPOSKTHRIX 3a/1a4;

—  HCIIONB30BATh 3HAHUSA O (pHU3HUecKUX 00BEKTaX U Ipolleccax B MOBCEAHEBHOM JKH3HHU JIIA
obecredeHHs 6E30I1aCHOCTH PU 0OpAIEHHH ¢ IPUOOPAMH ¥ TEXHHUECKUMHU YCTPOHCTBAMH, /IS
COXpaHEHHUs 30POBLS M COONIIOAEHHS HOPM 3KOJIOTHYECKOro ITOBEICHHS B OKPYIKaIOIIeH cpene,
JUlst IPHHSITHS PELICHUH B TIOBCETHEBHOM JKU3HMU.

Bpimycknnk Ha 6230BOM ypOBHE HOJIYYHT BO3MOKHOCTH HAYYHTHCS:

— IIOHUMAaTb H OOBSCHATH LEJIOCTHOCTH (DH3UYECKOW TEOpHH, pas3liHyaTh TPAHUIEI €€
IIPUMEHHUMOCTH M MECTO B PSIY JPYTHX qmgﬁqecxnx Teopuit;

— BlaAeTh  IPHEMaMH  IOCTPOCHHS  TEOPETHUYECKHX  JOKA3aTelbCTB, &  TaKiKe
MIPOrHO3HPOBaHUsl 0COOEHHOCTEH npoTeKéHm (pU3HYECKUX SIBJIEHHI W TIPOIECCOB Ha OCHOBE
MOJIYYEHHBIX TEOPETHYECKHX BBIBOJOB H J0KA3aTEILCTB;

= XapaKTCpHU30BaTh CHUCTCMHYIO CBA3b MEKIY OCHOBOITIOJararImMu Hay4YHBIMH

| MOHATUAMH: POCTPAHCTBO, BPEMsI, MATEpPHsl (BEILECTRO, 110JIE), IBUIKEHHE, CHJIA, SHEPTHS;

— BBIABHTATH THIIOTE3bl HA OCHOBE 3HAHMS  OCHOBOIOJATalOUX  (DH3HYECKHX
3aKOHOMEPHOCTEH U 3aKOHOB;

—  CaMOCTOATEIBHO MIIAHHPOBATh U MPOBOJUTH (PU3UUECKHE IKCIIEPUMEHTHI;




—  Xapakrepu3oBaTh  rJo0ambHBIE  NPOOJEMBI,  CTOAIIME — [Eepejl  YENIOBEUCCTBOM:
YHEPreTHUECKHE, CHIPHEBBIE, SKOJIOTHYECKHE, — K Polib (YU3MKH B PEMIEHAH 3THX IPOOTIEM;

—  pelarh NpakTHKO-OPHEHTHPOBAHHbIEC KAUECTBEHHBIE H PACUETHEIC (PM3HYECKHE 3a/1a4H C
BBIOOPOM (PM3HYECKONH MOJIENH, HCIONB3YsS HECKOJIBKO (DH3MYECKHX 3aKOHOB HIH (HOpMyIL,
CBA3BIBAIOIINX H3BECTHBIE (DH3MYECKUE BEIMUNHE], B KOHTEKCTE MEXKIIPEIAMETHEIX CBA3CH;

—  O0BACHATL MPUHIMIEI PabOTHl M XapaKTePUCTHKH M3y4EHHBIX MalllMH, LIPHOOPOB H
TEXHHYECKUX YCTPOHCTB;

—  OOBACHATH YCIIOBHs MPUMEHEHHs (DH3MYECKHX MOJeNeH IpPH pPeIlCHHH (QH3MYECKHX
3aja4y, HAaXOOUTh AaJeKBAaTHYIO IPeJUIOKEHHOM 3amade (PHU3MYECKYI0 MOZENb, pa3peuiarh
podJieMy, KaKk Ha OCHOBE HMEIOIIHAXCS 3HAHUH, TaK U IIPU IIOMOIIM METOJIOB OIIEHKH.

[IpeIMETHBIMH pe3yJbTaTaMH OCBOSHHS IIPOTPaMMBI IO (H3HKH CpeJHEH LIKOJIEI
BBINYCKHHKAMH Ha Yyrjiy0JIeHHOM YpOBHe BKIIOUarOT B cels TpeOoBaHMA K pe3ylabTaTam
OCBOCHHUS Ha 0A30BOM YPOBHE H JOIIOJHUTEIBHO OTPAYKAIOT:

—  chOpMHPOBAHHOCTh CHCTEMBI 3HAaHHH 00 O0OMMX (U3MYECKUX 3aKOHOMEDPHOCTSX,
3aKOHAX, TEOPHHM M IpeJCTaBJIeHHH O JedcTBUM Bo BeeneHHo (U3MYECKHX 3aKOHOB,
OTKPBITBIX B 36MHBIX YCJIOBHUSIX;

—  ¢(hOpMHPOBAHHOCTE YMEHHSI HCCIIEIOBATH H AaHATM3HPOBATH Pa3sHo00paszHble PU3HUECKUE
SIBJIEHHSI M CBOMCTBA OOBEKTOB, OOBSICHSTH INPUHIUNBI PabOTBl M XapaKTCPHUCTHKH
npuOOpPOB U YCTPOMCTB, OOBACHATH reohU3nYECKHE SIBJICHUS;

— YMEHHE pelarh CIOMKHBIE 3a/1a4H;

— BJAJICHHE YMEHMsSMH BBIJIBHIaTh THIIOTE3Bl Ha OCHOBE 3HAHMS OCHOBOIIOJIATAIOIIMX
(GU3NYECKHX 3aKOHOB M 3aKOHOMEPHOCTEH, IIPOBEPATh WX 3KCIEPHMEHTAIbHBIMH
cpeacTBaMu, GOpMYITHPYS LETb HCCIISIOBAHUS;

— BIQJICHHE METOJAMH CaMOCTOSTEIBHOTO IUIAHHPOBAHHS W MPOBEACHHS (U3HYECKHX
JKCIIEPUMEHTOB, OIMCAHHS M aHajIM3a IIOJIyYEeHHOH W3MEPHTENbHOH HH(POpPMAaLUH,
OIIpEJIEJIEHHUS] JJOCTOBEPHOCTH MOJIyYEHHOT'O PE3yJIbTaTa,;

— ¢(pOpPMHPOBAaHHOCTH YMEHHWH IPOTHO3HPOBAaTh, AaHAIW3MPOBATH ¥  OICHHBATH
NOCJIE/ICTBHSL OBITOBOH H ITPOM3BOICTBEHHOH MEATEIHPHOCTH YEIIOBEKA, CBA3AHHOH C

CDKBH‘{GCKHMH IIporneccaMu, C IIO3HITHH 9KOJIOTHYECKOH 0e30I1acHOCTH.




