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IHosicHUTEJBbHAA 3aNIHCKA

[Iporpamma pa3paboTaHa Ha OCHOBE: IMPUMEPHOM MPOrpaMMbl 110 (PU3KKE, BKIIOUYEHHON
B COJEp)KATENbHBIA pa3aen NPUMEPHOH OCHOBHOW 00pa30BaTENIbHON IPOrpaMMbl CPEIHETO
obmrero obpa3oBaHus, 0J00peHHON (enepadbHBIM y4eOHO-METOAMUYECKUM OOBEIMHEHHEM 10
obmiemy ob6pazoBanuto (mpotokon ot 28 wuroHs 2016 roma Ne 2/16-3); U B COOTBETCTBUU C
TpeOoBaHMAMU (deAepaIbHOTO0 TOCYJApCTBEHHOTO 00pa3oBaTEeIbHOTO CTaHIApTa CPETHEro
ob6mrero oopazoBanus (I[Ipukaz Munucrepcrsa oopazoBanus u Hayku P® ot 17.05.2012 roma Ne
413 «OO6 ytBepxkaeHun (QeneparbHOr0 TOCYJapCTBEHHOTO 00pa30oBaTeNbHOrO CTaHIAPTa
cpennero obmiero odpazoBanus» (pex. ot 29.06.2017))

OO0masi xapakTepuCTHKa HpeAMeTa: mporpamMma ydeOHoro mpeamera «Dusukar
HampaBiieHa Ha (GopMupoBaHue Yy oOydaromuxcss (QYHKIMOHAJIBHON TI'pPaMOTHOCTH U
METaNpeIMETHbBIX yMEHHUH uepe3 BBIIOJHEHHE HCCIEJOBATENbCKOW M MPaKTHYECKOi
JEeSITETbHOCTH.

B cucreme ecrecTBeHHO-Hay4yHOro oOpa3oBaHMs (pM3MKa KaK y4yeOHBIH MpeIMET 3aHMMAET
Ba)XXHOE MeCTO B ()OPMHUPOBAHHHM HAYYHOT'O MHPOBO33PEHUS M O3HAKOMJICHHUSI 00YYaIOLIUXCS C
METOJIaMH HAYYHOT'O TO3HAaHMS OKPYXKAIOLIEro MHpa, a Takke ¢ (PU3MYECKUMU OCHOBAMU
COBPEMEHHOI'0 TPOM3BOACTBA M OBITOBOTO TEXHUYECKOTO OKpPY)KEHHS 4YelOBEKa; B
(dbopMUpOBaHWU COOCTBEHHOH TMO3MIIMM MO OTHOIIEHUIO K (Qu3M4eckod HHPOpMALINH,
MOJYYEHHOU U3 Pa3HBbIX HCTOYHHKOB.

VYcenemHocTh  M3y4eHHMS INpeAMeTra CBsi3aHa € OBJIAJIEHMEM OCHOBAaMM  Y4eOHO-
UCCJIEZIOBATENLCKOM  JESATENIbHOCTH, IPUMEHEHHEM IIOJyYEHHBIX 3HaHUM 0pU pelieHuu
MIPAKTUYECKUX U TEOPETUUECKUX 3a/1ay.

B cootBerctBun ¢ ®I'OC COO o6pazoBanus Gpusnka u3ydaercs Ha 0a30BOM ypOBHE.

WN3yyenne  ¢u3ukum Ha  0a30BOM  YpPOBHE  OpPHUEHTHpPOBAaHO Ha  oOecredceHue
0011e00pa3zoBaTeIbHON U 0OIIEKYIBTYPHON MTOATOTOBKHU BBIITYCKHHKOB.

Conepxanue 0a30BOro Kypca MO3BOJISIET UCIOIB30BaTh 3HAHMS O (PU3MUECKUX 00BEKTaX U
nporieccax uisi obecrieyeHus: 0€30MacHOCTH MPH OOpalleHuHu ¢ MpubopaMu U TEXHUYECKUMU
yCTpOMCTBAMMU; JUISI COXPAaHEHHs 370pOBbsl U COOMIOIEHNS HOPM JKOJOTMYECKOro MOBEIECHHUS B
OKpY’KaIOIIEH Cpelle; I IPUHITHS PELIEHUI B IOBCEIHEBHOM KU3HU.

PaGouwas nmporpamma cocTaBiieHa Ha OCHOBE CISYIONIIX HOPMATUBHBIX JOKYMEHTOB:

o @ecnepanbHblii 3akoH oT 29 nexabps 2012 roma Ne 273-03 «O0 ob6pa3oBaHuMM B
Poccuiickon ®enepanumy;

e @enepalbHblii TOCYIAPCTBEHHBI 00pa30BaTEeIbHBIN CTaHAAPT OCHOBHOTO OOIIEro
obpa3oBanus (puka3 MunucrepcTBa oopazoBanus ot 17.05.2012 Ne 413);

o @enepabHbIIA MepeyYeHb y4eOHHUKOB, PEKOMEHJOBAaHHBIX (momyIIeHHBIX)
MunucrepctBoM oOpa3zoBaHus U Hayku P® k ucnonb30BaHHIO B 00pa30BaTEIbHOM IIPOLIECCE B
00111€00pa30BaTEIbHBIX YUPEKICHUSAX;

e  TIPOrpaMMbl cpenHero oodiero oOpazoBaHus Mo (GU3MKE U CKOPPEKTUPOBAHA C yUETOM
nporpammbl «®@uszuka 10-11» (H. C. [lypeimesoit, H. E. Baxxeesckoi, [[.A. VcaeBa) cuctemsl
«BepTukans.

[enu nzyuenus: GU3MKU B cpeaHel (MOTHOM) MIKOJE CIEAYIONIHE:

- (opMupoBaHHE y YYAIIMXCS YMEHUsS BHJETh M TOHHUMATh IIEHHOCTH OOpa30BaHMI,
3HaYUMOCTh  (PU3MYECKOro 3HAHMS JUII  KaXIOro YeJOBeKa, HE3aBHUCHUMO OT  €ro
npoecCHOHANBHOM NIeATENbHOCTH; YMEHUW pa3iauyaTh (AKThl M OLEHKHU, CPaBHHUBAThH
OLIEHOYHBIE BBIBOJIBI, BUIETh MX CBA3b C KPUTEPUSIMHU OI[EHOK, (OPMYIUPOBATH U 0OOCHOBBIBATH
COOCTBEHHYIO MO3HIINIO;

- ¢dopMHUpOBaHUE y Yy4allMXCS LIETOCTHOTO MPEACTaBICHHUS O MHUpPE U poyid (PU3HKH B
CO3/IaHUU COBPEMEHHON eCTECTBEHHOHAYYHOM KapTHHBI MUPA; YMEHHS OOBSICHATH IMOBEICHHE
O0BEKTOB M TMpOLIECCHl OKpYXalomied JelCTBUTEIbHOCTH — MPHUPOAHON, COLMAILHOMH,
KYJIbTYPHOM, TEXHUUYECKOH Cpeibl, HCIOJIB3YS JJIs 3TOro (PU3nuecKue 3HaHMUS;



- MpUOOpeTeHne YyYalMMHCS ONbITa Pa3HOOOpPa3HOW IEATENIbHOCTH, OIbITA MO3HAHHS H
CaMOIIO3HAHUS; KJIIOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEHN), UMEIOLIUX YHUBEPCAIbHOE
3HayeHWe I Pa3JIUYHBIX BHJIOB JAEATEIbHOCTH, HABBIKOB pEIIEHUs MPOOJIEM, NPUHATHS
pelleHui, NoKucKa, aHaau3a U 00paboTKH MH(OpPMaLUY, KOMMYHUKATUBHBIX HaBbIKOB, HABBIKOB
W3MEPEHUH, COTpyAHHYECTBA, SP(PEKTUBHOrO M OE30MACHOIO0 HCIOJIB30BAHUS PA3IMIHBIX
TEXHUYECKUX YCTPOMHCTB;

- OBJIaJICHUE CUCTEMOM HayYHBIX 3HAHUN O (PM3UYECKUX CBOMCTBAaX OKpPYXKAIOLIEro MHUpA, 00
OCHOBHBIX (PM3NYECKUX 3aKOHAX U O CII0CO0aX MX MCIOIB30BAHUS B TPAKTHY €CKOM KU3HU.

Kypc mnpeacraBiser coOoi 3aBeplIeHHYIO MpeIMeTHyl0 JHHHI. B ydueOHukax
OCYIIECTBJISIOTCS HE TOJBKO MEXIpPEIMETHbIe, HO U BHYTPHUIIPEAMETHBIE CBS3U: MaTepHal
U3JIaraeTcsl C ONOPON Ha 3HAHUS, OJIYYEHHbIE YJallluMUCS B OCHOBHOM IIKOJIE.

Wnen, 3amoxeHHbIE B COAEpKAaHUM Kypca (PU3MKM OCHOBHOM WIKOJBI, B JaHHOM Kypce
MOJYYal0T CBOE Pa3BHTHE. B COOTBETCTBMU C MJeel reHepantn3alud y4yeOHOro Marepuana B
KauyecTBe CTEpPXHsS BBICTYMAlOT (U3NYECKHE TEOpUuU Kak (yHIaMEHTalbHblE, TaK U YaCTHBHIE.
VYueOHbli MaTepuan o0bEAWHEH BOKPYTr (yHIaMEHTAIbHBIX TEOPHil, YTO OTpa)K€HO B 0OIIel
CTpYKType Kypca: KJIacCHyecKas MeXaHHKa, MOJIeKylspHas (GU3MKa, SIIEKTPOJUHAMUKA,
KBaHTOBas (hu3MKa M 37IeMeHTHl acTpodusnku. COOTBETCTBEHHO, HAa MEPBBIX YPOKaX ydalluecs
3HAKOMSATCS CO CTPYKTYpoll (u3Mueckoll Teopuu, a 3aTeM MaTepuasl paccMaTpUBaeTcs B
COOTBETCTBHH C 3TOM CTPYKTYpou (OCHOBaHHE — SIAPO — CIEACTBUs). Takol MOAXO0J MO3BOJIAET
YEeTKO OMpPENeIUTh POJib (PU3UUYECKOr0 IKCIEPUMEHTa, B TOM uucie (yHIAMEHTAIbHOrO, B
CTaHOBJICHMM HAYYHOTO 3HaHHUA, CTaTyC (PU3MUECKUX 3aKOHOB, TPAaHULBI WX MPUMEHHMOCTH,
copMHUpPOBaTh y yYaIUXCS 3HAHHUS O METOJaX MO3HAHHS, O POJIM TEOPUU B CTPYKTYype, Kak
(U3MYECKOro 3HaHUS, TaK U METOAO0B ITO3HAHUS.

@dusnueckuii SKCHEPUMEHT IMPEACTaBIE€H B Kypce JAEMOHCTPALIMOHHBIMU ONBITAMH U
nabopaTopHbiMu pabotamu. JlabopaTopHbie pabOTHl, B 3aBUCUMOCTH OT CYIIECTBYIOIICH
MaTepraybHOW 0a3bl, YPOBHS MOJATOTOBKH y4YallUXCs U Tpaduka ydeOHOro mpoliecca, MOTyT
BBITIONHATHCS KaK (DPOHTAIBHO, TaK U B popMe puzuueckoro npaktukyma. Ocoboe BHUMaHHE B
Kypce yAenseTcs BOIPOCaM METOJOJIOTHMH (U3MKH M T'HOCEOJOTMM. YYalluecs: 3HAKOMSATCS C
LUKIOM M METOJaM{ Hay4qyHOr'O MO3HAHUS; CO CTPYKTYpOHl (U3MUECKOro 3HAHHS: CTPYKTYpPOi
¢buznyeckoil Teopun, GpuU3NUECKON KapTUHOM MHpa, C POJbI0 U 3HAYCHHEM (yHIaMEHTaIbHbIX
HKCHEPUMEHTOB B IMpOIECCe TMO3HAHUS U B CTPYKType (QHU3UYECKOW Teopuu. Y ydaluxcs
(bopMHpYIOTCS TIPEJCTABICHUA O MOTPEUIHOCTSX HW3MEPEeHUs, MX MPHYMHAX M crmocodax
YMEHBIIEHHUS, YMEHHUS  BBIYUCIITH MOIPEHIHOCTH. bonpmioe  BHUMaHuE  yIenseTcs
(OpPMHUPOBAHUIO MOJEIBHBIX MPEIACTABICHUH YYallUXCs W MPEACTaBICHUA O TpaHHUIAx
OPUMEHUMOCTH (PU3MYECKUX 3aKOHOB U TEOpUH. YCHIIeHA HANpaBIEHHOCTb COJACpP)KAHUS
yuyeOHOro MaTepuaja U 3aJaHuidi Ha (GOpMUPOBAaHUE YMEHHUH ydamuxcs paboTaTh C
uHbopMaIMel, MpeACTaBIeHHOW B BHAE TaOnUI M TpadUKOB 3aBUCUMOCTEH (PU3HUECKHX
BEIMYMH, B TOM YHCJIE TOJIYYCHHBIX SKCIHEPUMEHTAJIbHO. bolsblioe BHUMaHHE yHIeseTcs
0000 LICHHIO U CUCTEMATH3aLMU 3HAHUHN ydaluXxcsl.

IleHHOCTHBIE OPHEHTHPHI COJeP:KAHUA YUueOHOro npeaMeTa « DU3HKa»

[Tporpamma mpeaycMarpuBaeT (OpPMHpPOBAHHE Yy HIKOJHHUKOB OOIIEYYeOHBIX yYMEHUU U
HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB EATEILHOCTH U KJIIOUEBBIX KOMIIeTeHIuH. [Ipnopureramu
JUTS IIKOJILHOTO Kypca (PM3MKHU Ha 3Tare CPpeaHero oomero oopa3oBaHus SABISIOTCS:

ITo3HaBaTenpHasA 1EATEIbHOCTD:

" HCIOJIb30BAHME JUIsl MO3HAHUS OKPYXAIOLIETO MHUpa pa3iMYHBIX €CTECTBEHHOHAYUYHBIX
METO/I0B: HaOII0/IeHNE, U3MEPEHUE, IKCIEPUMEHT, MOJIEIMPOBAHUE;

dbopMupoBaHHEe yMEHHMI pa3nmu4arh (aKThl, THUNOTE3bl, MPUYUHBL, CICICTBUSA,
JI0Ka3aTeNNbCTBA, 3aKOHBI, TEOPUH;

" OBIIaJICHUE aJICKBATHBIMU CIIOCOOAMHU PpEIIEHHs] TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX
3azay;

" mpuoOpeTeHHe OIbITa BBLABIKEHMSI THUIOTE3 JIsI OOBSICHEHUS HU3BECTHBIX (DaKTOB H
SKCHEPUMEHTAIbHON MPOBEPKHU BBIIBUTAEMbBIX THIIOTE3.



NHpopmamoHHO-KOMMYHUKATUBHAS JEATCIbHOCTD:

" BJIaJICHME MOHOJIOTMYECKOM W Auanorudeckor peubto. CrocoOHOCTh MOHUMATH TOUYKY
3peHus coOeceTHNKa U MPU3HABaTh NMPaBO HA MHOE MHEHHE;

“ MCHOJIb30BAHUE JJISI PEIICHUSI MMO3HABATEIbHBIX U KOMMYHUKATUBHBIX 33J1a4 PA3IUYHBIX
HMCTOYHHUKOB HH(POPMAIIHH.

PediiekcuBHas nesTENbHOCTD:

" BaJleHUEe HaBBIKAMU KOHTPOJS U OIEHKU CBOEH NIEATEIbHOCTH, ~ OpraHu3aIus yueOHOI
JESTeIbHOCTU: TTOCTAHOBKA IIE€JIM, MJIAHUPOBAHUE, ONPEIEICHUE ONTHUMAJIBbHOTO COOTHOIICHUS
LIETTU ¥ CPEACTB. YMEHHEM MPEABUIETh BO3MOKHBIE PE3YJIbTATHI CBOMX JICHCTBUIA:

MecTo npeaMera B y4eOHOM IJIaHe HIKOJIbI

B cpenneit mxone ¢usuka m3ydaercs ¢ 10 mo 11 xmace. YueOusii mman MOY rumHazun
Ne2 o mpenmety ¢usnka cocraBiser 136 yueOHbIx gacos, B ToMm uucie B 10, 11 kmaccax mo 68
y4eOHBIX 4acoB U3 pacyera 2 yueOHbIX Yaca B HEAEIIO.

Cpok peanuzanuu pabouer yaeoHou nporpammer — 2021 — 2023 r.r.

IInanupyemble pe3yJbTaThl 0CBOCHHUSI y4eOHOr0 npeamera « Ou3uka»

Conepxanue u cTpykrypa kypca ¢usuku 10 - 11 kmaccoB, 3amaHus, BKIIOUEHHBIE B
yu4eOHHMKM U pabouue TeTpaau, HANpaBJIEHbl HAa JOCTH)KEHHME OOpa30BaTENbHBIX pPE3yJIbTaTOB
(IMYHOCTHBIX,  MNPEAMETHBIX U  METampeaMETHBIX), onpeneiacHHbx  DenepanbHbBIM
roCyJIapCTBEHHBIM CTaHIAPTOM 00IIero 00pa3oBaHus.

W3ydyenue ¢Gu3MKH B OCHOBHOM IIKOJE Ja€T BO3MOXXHOCTh JOCTUYb CIEIYIOIIUX
pe3yJIbTaTOB B HAIMIPABJICHUHU JINYHOCTHOTO Pa3BUTHSL:

® [IOJIOXKUTEIHHOE OTHOIICHHE K POCCUHCKON (PU3NYECKOM HAYKe;

® TOTOBHOCTb K OCO3HAHHOMY BbIOODY JajbHel1Iell 00pa3oBaTeIbHON TPAaEKTOPUY;

® yYMEHHUE yIPABJIATh CBOEH ITO3HABATEIBHON JEATEIbHOCTBIO.

MeTanpenMeTHbIMH pe3ysbTaTaMi 00ydeHHUs! GU3UKE SABIISIOTCS:

® CIOJb30BAaHME YMEHUN PA3IMYHBIX BUJIOB ITO3HABATENILHOM JAESATEIbHOCTU

( HaOmonmeHuWe, OKCIEPUMEHT, paboTa ¢ KHHUIOW, pelleHne TMpo0jaeM, 3HAKOBO —
CUMBOJIMYECKOE ONepUpoBaHue HHGOPMAIIHEH U Ip.);

® I[PUMEHEHHWE OCHOBHBIX METOJNOB IMO3HAHUS (CUCTEeMHO-UH(GOPMATUBHBIN aHAIU3,
MO/IEJIMPOBaHUE, IKCIIEPUMEHTUPOBAHKE U JIP) IJI1 U3YUEHUS pa3JUYHBIX CTOPOH OKpPYXkKarolen
JIEMCTBUTEILHOCTH;

e BIAJICHUE HHTEJUIEKTYaJIbHBIMU ONEpauusMd — (HOpMyIHpOBaHUE THUIOTE3, aHAIU3,
CHHTE3, OIIEHKa, CpaBHEHHe, 0000IleHue, cucremMaTH3alus, kiaccudukalus , BBIIBJICHUE
IPUYUHHO- CJIEICTBEHHBIX CBSI3€M, MOUCK AaHAJIOTMH- B METANPEIMETHOM U MEXIIPEIMETHOM
KOTEKCTaX;

e yMEHHE F'eHEepPUpPOBaTh UACH U ONPEesITh CPEACTBA, HEOOX OAUMBIE JJIsl UX peasu3aluu
(mposiBIeHrne NTHHOBAIIMOHHON aKTUBHOCTH);

e yMEHHE ONpEneNsiTh LENH, 3aJayd JACSITEIbHOCTH, HAXOAUTh M BBIOMpATH CpeNCTBa
JOCTHIKEHUS LIEeTH, PEaTN30BbIBATh UX M MPOBOAUTH KOPPEKIUIO ACATEILHOCTH M0 Pean3aluu
eNH;

® WCIOJIb30BaHUE PA3IIMYHBIX UCTOYHUKOB JIJISl TIOJydeHUs (PU3ruecKoi HHpopMaIuu;
® yMeHHE BbICTpauBaTh 3((HEKTUBHYIO KOMMYyHHKAIIHIO.
[TpenmMeTHBIMU pe3yabTaTaMu OCBOCHHS (PU3HMKE HA MPOPHUILHOM YPOBHE SIBISIOTCS:

® JaBaThb ONPECACIICHUA N3YYCHHBIX HOHHTHﬁ;
e OOBICHITH OCHOBHEBIE ITOJIOK EHUS HU3YYCHHBIX Teopnﬁ;



® ONNCBHIBaTh M UHTEPIPETUPOBATH TEMOHCTPALMOHHBIE U CAMOCTOATEIBLHO MPOBEICHHBIC
9KCIIEPUMEHTHI, UCIIOJIb3YS €CTECTEHHBIN U CUMBOJIBHBIN S3BIKA (PU3UKH;

® CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOAHWTH (PU3MUECKUN OJKCHEPUMEHT, COOIIoaas
npaBuiia 0e301macHOl padboThI ¢ Ja0OPaTOPHBIM 000PYOBAHHEM;

e yccnenoBaTh (puznuecKue 00bEKTh, SIBJICHHUS, IPOLIECCHI;

® CaMOCTOSTENbHO KIacCH(PUIMPOBATh U3YyUECHHbIE OOBEKTHLSBICHUS M MPOIECCHI,
BBIOMpasi OCHOBaHUS KJ1acCU(UKAIIHH;

e 0000IIATh 3HAHMS U J€JIaTh 000CHOBAHHBIE BEIBOJHL;

® CTpPYKTYpHpOBaTh yueOHYIO HWH(}OpMaIMIO, TPENCTaBIss pPe3ylbTaT B Pa3IUIHBIX
¢dopmax (Tabnuma, cxema u ap.);

® KPUTHYECKH OILIEHUBaTh (u3nueckylo HHGOPMAIUIO, MOJYYEHHYI0O M3 DPa3IdYHBIX
HMCTOYHHUKOB, OLIEHUBATh €€ JOCTOBEPHOCTH;

e OOBSICHSITh TPHUHIMIBI JCWCTBHUS MAIIWH, TPUOOPOB M TEXHHYECKHX YCTPOWUCTB, C
KOTOPBIMM KaJblil YEJIIOBEK IMOCTOSSHHO BCTPEYAETCd B IMOBCEIHEBHOM JKW3HU, BJIAJIEThH
ciocobaMu o0ecriedeHus: 6€30MacHOCTH ITPU UX UCIIOJIb30BAHNHU, OKA3aHUs IIEPBOM TOMOILM TPU
TpaBMax, CBS3aHHBIX C J1a0OpaTOPHBIM OOOpPYIOBAaHHWEM U OBITOBBIMH TEXHHYECKUMU
YCTpOMCTBAMU;

® CaMOCTOSITEIbHO KOHCTPYHpOBaTh HOBOE Ui ceOs (pu3Mueckoe 3HaHHE, ONUpasch Ha
METOJIOJIOTHI0  (PU3MKM  KaK  HCCIENOBATENbCKOW HAyKM M MCHOJB3YsSl  pa3jMuHbIE
MH(OPMAIIMOHHBIE UCTOUHHKHU;

® TPUMEHSTh NMPUOOPETEHHbIE 3HAHUA M YMEHHS MPH U3YYeHUH (U3UKU IS PEIeHHS
MPaKTUYECKUX 3a]ay, BCTPEUAIOIIMXCA KaK B Y4eOHOM NpakTUKe, TaK U B IIOBCEHEBHOU
YeJIOBCUYECKOM KHU3HU,

® aHaNU3MpOBaTh, OLIEHUBATh M MPOrHO3UPOBATH IMOCJIEACTBUS I OKPYKarOUIEH Cpelsl
OBITOBOM M IPOW3BOJCTBCHHOW JEATEILHOCTH 4YEJIOBEKA, CBS3aHHOHW C HCIIOJIb30BAaHUEM
TEXHHUKHU.

Conepxxanune yueOHoro npeamera kypca 10 kinacca

Beenenue (1 yac)

®duznka — Hayka o npupoje. HayuHble MeTOabl MO3HAHUSA OKPYXAOIIEro MUpa M HX
OTJIMYMSA OT JPYTrMX METOAOB ITO3HAaHMSA. POjb DKCIIEpUMEHTAa U TEOPUH B MPOLIECCE MO3HAHUSA
npuponpl. MogenupoBaHnue (QU3MYECKUX SIBIEHUH M mporeccoB. HayuHble TIHUIOTE3BI.
@dusnueckre 3aKoHbl. Pu3NUEcKue TEOpUH. | paHUIIBI TPUMEHHUMOCTH (U3NYECKUX 3aKOHOB U
Teopuil. OCHOBHBIE AJIeMEHTHI (pr3rueckoil KapTuHbl Mupa. [IpuHIKIT COOTBETCTBUS.

Kaaccuueckass mexanuka (21 yac)

OcHoBaHue kiaccuueckod MexaHuku. Kiaccuueckass mexaHuka — ¢yHIaMeHTalIbHas
¢usnueckas Teopus. Mexannueckoe ABuxeHHe. OCHOBHbBIE MOHATUS KJIACCUUYECKON MEXaHUKH:
IyTh U TEpeMEIIeHHe, CKOPOCTb, YCKOpPEHHE, Macca, cuia. Maeann3upoBaHHble OOBEKTHI
¢usuku. SAnpo kimaccuueckod MeXaHWKH. 3akoHbl HpioTOHA. 3aKOH BCEMHUPHOTO TSTOTCHHS.
[IpuHuun He3aBucumocTu aedctBus cuil. [lpuHuun oTHocutenbHocTH [anumnes. 3akoH
COXpaHEHHsI UMITYJIbCa. 3aKOH COXpaHEHUs MEXaHUUYeCKOW sHepruu. CaeacTBUsl KIaCCHYECKOM
mexaHuku. HeOGecHas mexanuka. bammmcruka. OcBoenne kocmoca. ['paHUIBI TPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.

Jlaboparopubie paGoTbl. l3MmepeHue yckopeHus CcBOOOAHOro majaeHus. l3ydeHue
JBUKEHUS Tella 10 OKPYKHOCTH IOJl JEWCTBHUEM CHJI TsKECTH M ynpyroctu. MccimegoBaHue
YIOPYroro M HEYNPYroro CTOJIKHOBEHUU Ten. M3yueHue 3aKkoHa COXpaHEHUsS MEXaHUYECKOU
SHEPruM TpHU JACUCTBUM HA TENO CUJ TshKecTH W ymnpyrocTH. CpaBHeHHE pPaOOThI CHIBI C
W3MEHEHUEM KMHETHUECKOU SHEpPruu Tena.

KonTtponeHbix pador — 1.

Mouaexyasipaas ¢pusuka (35 yacos)

OCHOBBI MOJICKYJISIPHO-KHHETHYECKONl TeOpHMH CTPOEHHMs BelecTBa. TensoBsie
sBieHus. Maxkpockonuueckass cucrema. CTaTUCTUYECKUM M TEPMOJUHAMHYECKUM METOJIbI



U3YYEHHUS] MAKpOCKONMUYECKUX cucteM. OCHOBHBIE MOJIOKEHUS MOJEKYJSIPHO-KUHETUYECKON
TEOPUH CTPOEHHUS BEIIECTBA U UX IKCIEPUMEHTaIbHOE 00OCHOBaHHE. ATOMBI U MOJIEKYJbI, UX
XapaKTEepUCTUKHU: pasMmepsl, macca. MossipHas Macca. IlocrosHHas Asoranpo. KommuecTtBo
BeuiectBa. JIBmwxkenue moisekyi. bpoyHoBckoe nBuxkenue. Juddysus. CkopocTs IBUKEHUS
Mosiekysl. CKOpOCTh JBMIKEHUS MOJIEKYJ M TeMIiepaTypa Tena. B3aumopeiicTBue MOJIEKYNl U
aToMoB. [loTeHnmanbpHas sHeprus B3auMOAEHCTBUS MOJIEKYI.

KontponsHbIx padot — 1.

CpoiicTBa ra3os

Monens naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHYECKOM TeOopun
ujeanbHOro rasa. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpelHed KHHETHYECKOH SHepruu
TEMJIOBOrO JABWXKEHUS YAaCTUIl BEIIECTBA. YPAaBHEHHE COCTOSHHS HWJEAJIbHOrO  rasa.
W3zomporteccsl. ['a3oBbie 3akoHbl. AnuabatHblii mpouecc. [IpuMeHeHue mepBOro 3akoHa
TEPMOJMHAMHMKM K wu3ompoueccam. Mogxens peanbHOro rasa. Kpurhueckas temmeparypa.
Kputnueckoe coctossHue BeniectBa. HachllleHHBIM M HEHACBIIIEHHBIA Map. 3aBUCUMOCTb
JaBJIEHUS HACBIIIEHHOI'O0 Tapa OT TeMmIepaTypbl. AOCOJIOTHAs U OTHOCHUTENbHAs BIAKHOCTb
Bo3ayxa. Touka pocbl. M3MmepeHue BIAXXKHOCTH BO3AyXa C IIOMOINBIO TUIPOMETpa H
ncuxpomerpa. [Ipumenenne razoB B Texuuke. [Ipunuunsl padoTel TernoBsix npurareneit. KIT
TENJIOBOro JBUratens. TemyoBble ABUratend. MaeanbHbld TENmJoOBOM nBUratenb. [IpuHumn
paboThl XOMOAMIBHONW MamuHbL. [I[puMeHeHne TEIIOBBIX JABUTAaTENIed B HAPOIHOM XO35HCTBE U
OXpaHa OKpYy»Karollel cpebl.

JlaGopaTopHble padoTsl. VcciegoBanue 3aBUCUMOCTH 00beMa Tra3a JaHHOHW Macchl OT
TeMIepaTyphbl IPU MOCTOSIHHOM JaBjieHuu. Mi3MepeHrne OTHOCUTENIbHOM BIaXXHOCTH BO3/1yXa.

CaoiicTBa TBePAbIX TeJ U KHIAKOCTE

CrpoeHune TBeprOro KpucTamM4yeckoro Ttena. Kpucrammmueckas pemerka. THbl
KpUCTaJUIMYECKUX pemeTok. llommkpucramn v MOHOKpUCTaul. AHM30TPONMS KPUCTAJIOB.
Hedopmarus tBepmoro tena. Bunbl nedpopmanmu. Mexanndeckoe HampsokeHue. 3akoH ['yka.
[Ipenen mnpouyHocTH. 3amac MPOYHOCTU. YYET TMPOYHOCTH MATEPUATIOB B  TEXHHKE.
MexaHn4YecKue CBOWCTBA TBEPABIX TEIN: YHPYrOCTh, MPOYHOCTh, IJIACTUYHOCTb, XPYHKOCTb.
PeanpHblil KpucTaml. YnpaBleHHME MEXaHMYECKMMHM CBOMCTBaMU TBepAbIXx Tei. JKuakue
KpUCTAJUIBI W UX TpuMeHeHue. Amop¢Hoe cocTosiHue TBepaoro Ttena. [lomuMepsl.
KoMmno3unronHbsle MaTepuaibl U UX npuMenenne. Hanomarepuansl 1 HaHOTeXHONIOTM. Moaens
KHUAKOro cocTossHUsA. CBONMCTBA NMOBEPXHOCTHOIO €05 KUAKOCTU. [I0OBEpXHOCTHOE HATSKEHUE
xuakoctel. CMaunBanue. Kanms pHOCTS.

KonTtponpHbix pador — 1.

DJIeKTPOAMHAMHUKA (3JIeKTpocTaTuka, 11 yacoB)

Onextpuueckuid  3apsa.  JBa  poma  anekTpuueckux — 3apsanoB.  JMCKpeTHOCTh
JNEKTPUUECKOr0 3apsaa. DJIEMEHTAPHBIA JJIEKTPUUYECKHM 3apsia. DJeKTpusauus Ten. 3aKOH
COXpaHEHHUsl JJeKTpudyeckoro 3apsga. 3akoH Kynona. DiekrtpocraTuueckoe — IOJIE.
HanpsokenHocts  anmexkrtpocratnueckoro mnois. IlpmHnumn cynepnosunuu  noneil.  Jlunum
HaIIPSOKEHHOCTH AJIEKTPOCTATUYECKOr0 IONSA. DJIEKTPOCTAaTHYECKOE I0JIE€ TOYEYHBIX 3apsiioB.
OpnHoponHOe 3neKkTpocTaThueckoe none. [IpoBOJHUKM U TUAJIEKTPUKHU B AJIEKTP OCTATUYECKOM
noje. Pabora W ToOTeHUManbHAs JHEPrUsl dBJIEKTPOCTaTHUYeCKoro mnond. lloTeHuuan
3NeKTpocTaThyeckoro mojs. PasHocts mnoreHuuanoB. CBs3b MEXAY HaNpPSKEHHOCTHIO
AEKTPOCTATUYECKOIO MOJISI U PA3HOCTBIO MOTEHIMAJIOB. DIEKTPUUECKasi EMKOCTh IIPOBOJHUKA U
KOHJIeHCaTOpa. EMKOCTh IUIOCKOrO KOHAEHCATOpa. OHEpPrus 3JIEKTPOCTATUYECKOrO IO
3apsYKEHHOT0 KOHJIEHCaTopa.

KontponsHbIx padot — 1.

Conepxanune yueOHoro npeamera kypea 11 kinacca
duaekTpoannamuka (43 yaca)

HCJ'II) HN3YyUCHUA HaHHOﬁ TEMbI — (bOpMI/IpOBaHI/IC Hpe)ICTaBJ'IeHI/Iﬁ ydamuxces 00 YCIOBUAX
CYHICCTBOBAHUS SJICKTPUICCKOI'O TOKA, O HOCUTCIIAX 3JICKTPUYCCKOr'o 3apsa/ia B pa3HbIX Cpcaax,
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O NMPUMEHEHUHM 3aKOHOB IPOBOJUMOCTH pa3jiMuHbIX cpel. CTpyKTypa TEMbl COOTBETCTBYET
CTPYKType YacTHON (u3mueckoil Teopuu. Tak, cHavala paccMaTPUBAIOTCS: SMIIUPUUYECKUN
0a3uc ydYeHHs O TOCTOSHHOM DJIEKTPUUECKOM TOKe, ombIThl [ambBanu, Owma, Boubra,
Manpensmirama — Ilamanexkcu, Toamena — CrroapTa; MOJENU: HOCHUTEIM CBOOOJHBIX
ANEKTPUUECKUX 3apsA/loB B pa3HbIX Cpefax, CTAlMOHAPHOE II0JI€; YCIOBUS CYIIECTBOBAHUS
AJNIEKTPUUECKOT0 TOKA; OCHOBHBIE IOHSTHS: CUJIa TOKa, HalpsbkeHue, comportusiieHue, DJC;
SMIIUPUYECKH YCTAHOBJIEHHBIE 3aBUCUMOCTH CHJIBI TOKAa OT HAmpsDKEHUs sl Pa3HbIX Cpel.
3ateM BBOAMTCS OCHOBHOM 3aKOH — 3aKOH OMa [Jid MOJHOM Ienu, MOCJie YEero M3ydaroTcs
CIIEZICTBUS TEOPUH, T. €. IPUMEHEHHUSI OCHOBHBIX 3aKOHOB ITOCTOSIHHOT O TOKA: HarpeBaTebHbIE U
OCBETUTENbHbIE TPUOOPHI, AIEKTPOJIU3 M €ro 3aKOHbI, IMPUMEHEHHUE JIIEKTPOBAKYYMHBIX U
MIOJyTIPOBOJHUKOBBIX MPUOOPOB, Ia30BOro paspsaa. bosibiioe MecTo Nmpu H3ydyEeHUU TEMBbI
3aHUMAET JIEMOHCTPAIMOHHBIN SKCIIEPUMEHT, OH SIBJIIETCS OCHOBOW MHJIYKTUBHBIX BHIBOJIOB.

JlabopatopHusbie padorsl. M3mepenne 3/IC u BHYTPEHHETO COMPOTUBICHHUS] MCTOYHUKA
Toka. V3ydeHue pabOThl NETEKTOPHOrO MpUEeMHUKA. M3MepeHne OTHOCHTENBHOr0 MOKa3aTels
npejgoMiieHHs BelecTa. Vi3ydeHne nunTeppepeHuu cBeTa.

KonTpoJbHbie padoTs! - 3

JyieMeHThI KBAaHTOBOM (puzuku (18 yacos)

Ilenb n3yueHus JaHHOW TeMbl — cHOPMUPOBATH Y ydalllUXCs MPEACTaBIEHHUS 00 OCOOBIX
3aKOHOMEPHOCTSIX MUKPOMHUPA, TUCKPETHOM U KBAaHTOBOM XapaKTepe ABMKEHHUSI MUKPOYACTUL U
3JIEKTPOMAarHUTHHIX BOJH. Bonmpocskl MeTOA0J0ruM Hay4HOIro MO3HAHMS, K KOTOPbIM OTHOCSITCS
SBHO BBIpQKEHHAas MOJAENBbHOCTh 3HAHUS 00 U3y4aeMbIX OOBEKTaX U  SBJICHHUSX,
IPEeEeMCTBEHHOCTh 3HAHUH, MPEICTaBICHUE O I'PaHULAX MPUMEHHMOCTH JIIOOOT0 (U3NYECKOro
3HAHMS, TPUHIUI JOHNOJHUTEIBHOCTH, KaK OJUH U3 OCHOBOMNOJAramoIluX MPUHIUIIOB
COBpeMEHHON (hM3MKH, BOT JajeKO HE MOJIHBIA MepedeHb BONPOCOB, KOTOPbIE B TOM WM WHOM
CTEIIEHW OOCYXAAal0TCsI NpU HM3Y4eHUHM JaHHOM Tembl. [lpm u3ydeHMM TeMmbl Yydaluecs
3HAKOMSATCS ¢ MaTEPHAILHOW YacTulled — ()OTOHOM — U ero ocoOeHHOoCTAMHU. [IpuHIHITHATBHO
HOBOH JUISI y4YaIIUXCs SBIISETCS W OCHOBOIIONAraromasi uaes GU3uKu — uaes KOPIyCKYyIsIpHO-
BOJIHOBOTO JyaliM3Ma, XapaKTepHas [Jsi BCEX YpOBHEH Marepuu, HO Haubolee SpKO
MposBIstoIIascs B MUKpomupe. Kak v B mpeaplIymx Temax, u3ydeHue Matepuaia 6asupyercs
Ha mipencraBiieHun 0 GotodddexTe Kak 00 OIHON M3 YACTHBIX (PU3UYECKUX TEOPUH, CTPYKTypa
KOTOpOH ompezensieTcss JOruKOM IMmpoliecca MO3HAHUS: OT (aKTOB, MOJYUYEHHBIX B pe3yJbTaTe
HaOJIOJCHUI M ONBITOB, K TUIMOTE3€ (MOJENN), TEOPETUUECKUM CIIECTBHIM, MOJTYYEHHBIM Ha
OCHOBAaHHMH aHaJKM3a HOBOT'O 3HAHUS, U CHOBA K SKCIEPUMEHTY, MOATBEPKIAIOIIEMY U CTUHHOCTh
TEOPETUYECKOT O MTOCTPOCHHUS.

JlabopaTopHblie padoThl. HabmoneHre TUHeHYaThIX CIIEKTPOB.

KonTtpoJbHbie padoTs! - 1

Actpo¢usuka (7 4acoB)

Lenpro M3ydeHus: NaHHOW TEMBI SIBISIETCS 3aBepiieHue (HOpPMHUPOBAHUS MPEICTaBICHUS
ydamuxcs 00 0COOEHHOCTSIX SIBJICHUH U MPOIIECCOB MUKpoMuUpa. B naHHoi Teme Hanbomnee spKo
1 OYEBUJIHO MOYKHO MPOCIIEIUTh KBAHTOBBIM XapaKTep MOBeASHHUsI MUKpodyacTull. Pacmmpstores
OpeACTaBieHUs O (yHIAMEHTAJbHBIX CUJIAX MPHUPOIABI, O TIyOMHHBIX 3aKOHAX CTPOEHUS
maTepuu. M3 kypca (pU3MKH OCHOBHO HIKOJIBI yYalIUMCS U3BECTHBI MOHSATHS IPABUTAIIIOHHOTO
U 3J€KTPOMArHUTHOI O B3auMozeicTBus. [Ipu u3yueHuu 1aHHONW TeMbl OHU 3HAKOMSITCS C IBYMsI
HOBBIMU (YHIaMEHTAJIbHBIMU B3aWMOAEUCTBUSAMU: CHIIBHBIM U cia0bIM. flipa aTomMOB — 3TO
CIIO)KHBIE CHUCTEMBbI, IIOBEJEHHE COCTaBIAIOLIMX MX YacCTHLl — HYKJIOHOB — HOCHUT
CTaTHUCTHYECKHI, BEPOSITHOCTHBIA XapakTep, YTO MPUBOJUT K HOBOMY MOHUMAHHUIO NMPHUUYUHHO-
CIIEICTBEHHBIX CBSI3€H, OTIIMYHBIX OT Kjaccuueckux. [lpum u3ydeHuUH CTpoeHHs sapa mnepen
yUYalIUMHCS OTKPBIBAETCS HOBBIM MHP (U3NYECKUX OOBEKTOB — MHUP SJIEMEHTAPHBIX YACTHII.
Baxxuyro posb B H3y4eHUU SAEPHON (DU3UKHU UTPAIOT MIUPOKHUE BO3MOKHOCTH €€ MPAKTUYECKOTO
MIPUMEHEHUS — B HAPOJHOM XO3S5ICTBE, MEIUIIHE, SHEPreTHKE.

TpeOoBaHusI K YPOBHIO IOATOTOBKH 00y4YaroIuXxcs Mo yueOHoMy npeaMery « Dusnka»



10 kiaacc
Mexanuueckue senrenus

Bueinycknux nayuumcs:

o pacrio3HaBaTb MEXAHUYECKHE SIBJICHUS U OOBACHATH HAa OCHOBE MMEIOLIMXCS 3HAHUMN
OCHOBHbBIE CBOMCTBAa WJIM YCJIOBHs IPOTEKAHUS THX SBJICHUI: pABHOMEPHOE U HEPAaBHOMEPHOE
JBUKEHUE, PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSAMOJIMHENHOE JBHUKEHUE, OTHOCUTEIBHOCTb
MEXaHMYEeCKOT O JBUKEHHs, CBOOOAHOE MajJeHNE Tell, pPABHOMEPHOE JBUKEHHUE MO0 OKPYKHOCTH,
MHEpLMS, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JIBUKEHME, IIepeiada JaBJICHNS TBEPABIMU TEIAMH,
KHUJIKOCTAMH M Ta3aMu, atMoc(epHOe NaBlieHHE, MJIaBaHUE TeJ, PaBHOBECHE TBEPIBIX Ted,
UMEIOINX 3aKPEIUICHHYI0 OCh BpaIleHUs, KojebaTeIbHOE IBUIKEHHE, PE30HAHC, BOJHOBOE
NBUKEHUE (3BYK);

® ONUCHIBATH U3yYEHHBIE CBOWCTBA TENl U MEXaHUYECKUE SBIICHUS, UCTIONB3Ys PU3NUECKUE
BEJIMYUHBL: MYTh, IEpEeMEIleHUE, CKOPOCTb, YCKOpPEHME, IMepHuoj oOpalleHus, Macca Tea,
IUIOTHOCTB BEILECTBA, CHJIA (CUJIA TSDKECTH, CHJIAa YIIPYTOCTH, CUJIa TPEHUS), 1aBJIEHUE, UMITYJIbC
Tesla, KHHETUYEeCKasi 3HEprus, MOTEHIHalbHas 3HEpPrus, MexaHudeckas pabora, MeXaHUUYECKasl
MouHocTs, KIIJI npu coBepiieHnu paboThl C HCIOJIB30BAHMEM IPOCTOTO MEXaHHU3Ma, CUIla
TpeHMs, aMIUIMTyJa, IepUoA U Yacrora KoyieOaHWHM, JJIMHA BOJHBI M CKOPOCTH €€
pacnpoCTpaHEeHHUs; MPH ONHUCAHUM NPAaBUIBHO TPAKTOBaTh (M3UUECKUN CMBICI HUCIOIb3YEMBbIX
BEJIMYMH, UX 0003HAUEHHS U €JMHULIBI U3MEPEHUsI, HAaXOIUTh (POPMYJIb, CBA3BIBAIOLINE TAHHYIO
(U3NYECKYI0 BEIMYMHY C IPYTUMU BEIUYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3UUECKOM BETMYUHBI;

® aHAIU3UPOBAaThb CBOMCTBA TEJ, MEXAHMYECKHUE SIBICHHUA M IPOLECCHI, HCIOJb3Ys
¢u3nuecKue 3aKOHBI: 3aKOH COXPAHEHMs SHEPruM, 3aKOH BCEMHPHOI'O TATOTEHUS, MPUHIIMII
CyNepno3uliuy cui (HaxoxaeHue papHoaeiictyroieit cuisbl), I, I1 u 111 3akonst HeroToHA, 3aK0H
COXpaHEHUs UMIyJbca, 3aKoH ['yka, 3akoH Ilackains, 3akoH Apxumena; NpU 3TOM pa3iauyaTh
CIIOBECHYIO0 (POPMYJIMPOBKY 3aKOHA U €0 MaTEMaTHUECKOE BhIPaXKEHUE;

® pa3nuyaTh OCHOBHBIC MIPU3HAKU M3YUYEHHBIX (DM3UUYECKUX MOJIEJIeH: MaTepuaibHas TOUKa,
HMHEpLHAJIbHAsL CUCTEMA OTCYETa;

e pemaTh 3aJaud, HCMONb3yd (pU3HUecKre 3aKOHBbI (3aKOH COXpaHEHHUsS SHEPruu, 3aKOH
BCEMUPHOIO TArOTeHMs, npuHOun cynepnozunuu cui, I, II m III 3akonbl HeroToHa, 3akoH
COXpaHeHUs uMmNynbca, 3akoH ['yka, 3akon [lackansg, 3akoH Apxumena) u GOpMYyIbl,
CBsI3pIBaIONIMe (PU3MUECKHE BEIMYUHBI (MIYTh, CKOPOCTh, YCKOPEHHE, Macca Teja, MIOTHOCTh
BEIIECTBA, CUJIA, AABJICHHWE, UMIIYJIbC Tejla, KHHETUYECKasi YHEPrus, MOTCHIHAJIbHAsS DHEprus,
MexaHudeckass pabora, mexanuyeckass MormHocTh, KIIJl mpocroro mexaHu3ma, cuiia TPEHUS
CKOJIb)KEHHSI, KOA((HUIIMEHT TPEHHs, aMIUIUTY/a, TEPUOJl U YacToTa KoJeOaHHi, JJIMHA BOJHBI U
CKOPOCTb €€ pacIpOCTPaHEHMs): Ha OCHOBE aHAJIM3a YCJIOBUS 3aJaud 3allMChIBaTh KpPaTKOe
yCJIOBHE, BBIAENATh (U3MUYECKHE BEJIUYMHBIL, 3aKOHBI M (OpPMyJbl, HEOOXOAMMBbIE IS €e
pelleHts, TPOBOIUTL PAcUeThl U OLIEHWBATh PEaJbHOCTh IMOJYYEHHOr'0 3HA4eHUs (PU3NUECKOi
BEJIMYMHBI.

Tennosvie aenenus

Buinycknux nayuumces:

pacro3HaBaTh TEIJIOBBIE SBJICHUS W OOBACHATH Ha 0a3e MMEIONIUXCS 3HAHWKM OCHOBHBIE
CBOWCTBA WJIM YCJIOBUSA MPOTEKAHMS ITUX sIBIEHUI: AudQy3usi, u3MeHeHue odObema Ten Mpu
HarpeBaHuu (OXJAXXIEHUH), OO0JIbIIAs CKUMAEMOCTh ra30B, Majlasi CKUMAeMOCTh JKHIAKOCTEH U
TBEPABIX TEJ; TENJOBOE PAaBHOBECHE, MCIAPEHHE, KOHJCHCAIMs, TIJIaBJICHUE, KPUCTAILTU3AIINS,
KHUIICHUE, BJIAXHOCTh BO3/1YyXa, pPa3UYHBbIC CIOCOOBI TerIonepenayu (TEmIonpOBOIHOCTD,
KOHBEKIIUSI, W3Jy4YE€HUE), arperatHpleé COCTOSHHUS BEIIEeCTBA, NOTJIOIMICEHUE OJHEPrud NpH
WCMIApEHUHU XKUJIKOCTH U BBIICIIEHHWE €€ NMPH KOHJEHCAllMM Mapa, 3aBUCUMOCTb TeMIEpaTyphbl
KHUIICHUS OT JaBJICHHUS;

. ONKCHIBATh U3YUYEHHBIC CBOMCTBA TEJ U TEIUIOBHIC SBJICHUS, UCIONB3YS (PU3HUECKHUE
BEJTMYMHBL: KOJMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPTUsl, TEMIIEpaTypa, yaelbHas TEeII0EMKOCTh
BEIIECTBA, Yy/AelbHAs TeMJOTa IUIaBJIEHUs, yJelbHas TeljioTa MapooOpa3oBaHus, yJeibHas
TEIUIOTa CTOPAaHUS TOIJHMBA, KOX(M(OUIIMEHT IMOJE3HOr0 JCHCTBHUS TEIIOBOTO JIBUTATENS, TPH
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ONMMCAaHWKM TPABUIBLHO TPAKTOBAaTh (DU3MYECKUM CMBICI HMCHOJB3YEMBbIX BEIMYUH, WX
0003HAYEHUS U CIUHULIBI U3MEPEHUSI, HAXOAUTb (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UUIECKYIO
BEITMYHMHY C IPYTUMU BETUYMHAMU, BEIYUCIISTH 3HaUCHNE (PU3NYECKON BEITMYHMHBL

° aQHaJIM3UPOBATh CBOMCTBA TEJI, TETJIOBBIC SIBJICHHUS M MPOIIECChI, UCIIOJIb3Ysl OCHOBHbIE
MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOIO YYEHHST O CTPOCHHMM BEIIECTBA U 3aKOH COXPaHEHHS
SHEPTUH;

° pa3iaryaTh OCHOBHBIC MPH3HAKK M3YYCHHBIX (DU3MYCCKUX MOJICICH CTPOCHHS Tras3oB,
JKUJIKOCTEUN M TBEPABIX TEI;

° MPUBOAUTE TPUMEPHl MPAKTHYECKOTO HKCIIOIb30BaHUS (PU3NYECKUX 3HAHHH O
TEMJIOBLIX SIBICHUX;

° pelath 3aJayd, WUCIMOJIb3Ys 3aKOH COXPAHEHMs] SHEPrHMH B TEIJIOBBIX MpoIeccax H
bopMyIbl, CBs3BIBaOIIME (U3NYECKUE BEIUYUHBI (KOMUYECTBO TEIUIOTHI, TEMIEpaTypa,
ylienpHas TEIUIOEMKOCTh BEIEeCTBA, YyJAeJbHas TEIIoTa IJaBJIEHUs, ylelabHas TerioTa
napooOpa3oBaHus, yJaelbHas TENJIOTa CrOpaHUsl TOIJHBA, KOA(P(UIIMEHT MOJE3HOTO JICHCTBUS
TEMJIOBOI'0 JIBUTATeNs): HA OCHOBE aHalM3a YCJOBHS 3aJladyd 3allMChIBATh KPAaTKOE YCJIOBHE,
BBICJIATh (DU3MYECKHE BEJIMYUHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE JUIA €€ pPEIICHHUS,
MPOBOJIUTH PACUETHI M OI[CHUBATh PEaJIbHOCTh IMOJYUYEHHOT O 3HaUCHUS (PU3NUECKON BEITNYUHBI.

Buinycknux nomyuum 603moocHocmo HaAyUUmsbcs:

° HCIOJb30BaTh 3HAHMSA O TENJOBBLIX SBJICHUAX B IIOBCCJHEBHOM JKWU3HH I
obecrieyeHus1 6€30MaCHOCTH MPU 00PAIIEHUH ¢ TPUOOPAMU U TEXHUUECKHUMH YCTPONUCTBAMH, JIJIS
COXpaHEHHS 3I0POBBS U COOJIIOJICHUS HOPM JKOJIOTHYECKOT'0 TIOBEACHUS B OKpYXKarolleh cpene;
IPUBOJIUTH ITPUMEPBI IKOJIOTHYECKHUX MOCIEACTBUI PabOThI IBUTATENICHi BHYTPEHHETO CrOpaHus,
TEMJIOBBIX Y THAPOIJIEKTPOCTAHIIN;

° paznu4aTh TPAHMUIBI NMPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IMMOHUMAaTh BCEOOIIUI
xapakTep (yHIaMEHTAJILHBIX (PU3MUYECKHX 3aKOHOB (3aKOH COXPAHEHHUS SHEPrUHU B TEIJIOBBIX
Mpoiieccax) ¥ OrpaHUYCHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

° HaXOJIUTh aJCKBATHYIO NPEMIOKEHHOW 3amade (U3MUECKYI0 MOJEIb, pa3peliaTh
mpobjeMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHUM O TEMJIOBBIX SIBICHHSIX C HCIIOJIB30BAHHEM
MaTeMaTUYECKOro anmaparta, Tak ¥ Ipyu MOMOIIA METOA OB OLICHKH.

ONeKTpOANHAMUKA

Buinycknux nayuumces:

o pacro3HaBaTh AJIEKTPOMATrHUTHBIC SIBICHHUS U OOBSICHATH HAa OCHOBE HMEIOIIUXCS
3HAaHUW OCHOBHBIE CBOWCTBA WJIM YCJIOBHS MPOTEKAHMS dTUX SIBICHUU: AJIEKTpPHU3aLUs Tel,
B3aMMO/ICHCTBHE 3aPSAA0B, NEUCTBHE SJEKTPUUECKOTO OIS Ha 3aPSDKEHHYIO YaCTHUILY.

o ONKCHIBAaTh HW3YYCHHBIE CBOWCTBA TeJ M JJIEKTPOMATHUTHBIE SBJICHHS, HCIOIbB3Ys
(busnyecKkue BENWYUHBI: AJIEKTPUUYECKHI 3apsl, culia TOKa, JIEKTPHYECKOe HampsiKeHHe,
ANIEKTPUYECKOE  COMPOTUBIIEHHE,  yIENbHOE  CONMPOTHBIEHHWE  BellecTBa, pabora
ANEKTPUUECKOTO TOJISI, MOITHOCTh TOKA, (DOKYCHOE PACCTOSHHME M ONTHYECKas CUJIa JMH3HI,
CKOPOCTbH 3JICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA; MPHU OMHUCAHUHM BEPHO
TPaKTOBaTh (PU3UYECKHI CMBICT HCHOJIB3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI
U3MEPEHUs; HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYHMHY C IPYTHUMH
BEIMYNHAMY,

® T[PUBOJAUTH TMPUMEPHl MPAKTUYECKOrO0  HMCHOJB30BAaHHS  (PU3WYECKUX 3HAHUKU 00
AJIEKTPOMArHUTHBIX SIBJICHUSX;

o pelaTh 3a7a4u, KCIOJb3ys Gpu3ndeckue 3aKoHbl (3akoH Kyiona).
Buvinycknux noayuum 03MONCHOCIb HAYUUMbCAL:
o WCIOJIB30BaTh 3HAHUSI 00 SJIEKTPOMATHUTHBIX SIBJICHUSX B TIOBCEIHEBHOM JKHU3HU IS

obecrieueHus: 6€30MaCHOCTH MpU 00 pallleHNH ¢ MPUOOpaMH M TEXHUYECKUMU yCTPONHCTBAMH,
JUISl COXPAHEHUs 3JI0POBBS M COOJIFOICHUSI HOPM DKOJIOTHUYECKOT0 TTOBEJICHUSI B OKPYIKaIOIIeH
cpeac; IMNpUBOAHUTL MPUMEPLI BIIUAHUA OBJICKTPOMAIHUTHBIX PI3JIy‘-ICHHfI Ha JKHBBIC
OpraHU3MBI;



paznu4aTh TPAHUIBI TPUMEHUMOCTH (PU3WYECKUX 3aKOHOB, ITOHUMATh BCEOOIIMIA
xapakTep (yHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPAaHEHHS DJEKTPUUYECKOro 3apsna) u
OrPaHUYEHHOCTh MCIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa A ydacTKa IeMu, 3aKOH
Jxoyns-Jlenna u ap.);

WCIOJIB30BATh MPHEMBI MOCTPOCHUS (PU3UYECKUX MojeNed, Mmoucka u (GhopMyIUpOBKH
JIOKQ3aTeJIbCTB BBIIBUHYTHIX THUIIOTE3 M TEOPETUUYECKUX BHIBOJIOB HA OCHOBE SMITMPUYECKH
YCTaHOBJIEHHBIX (DaKTOB;

HaXOIUTh aJICKBAaTHYIO TIPEAJIOKEHHOW 3amadye (u3uueckylo MoIenb, pa3pelaTth
npoOlieMy Kak Ha OCHOBE HMEIONIMXCS 3HAHUK 00 JJIEKTPOMATHUTHBIX SIBICHHUSIX C
WCIOJIb30BAaHUEM MAaTEMaTUYECKOr0 anmapara, TaK ¥ Py MOMOIIM METOOB OIICHKH.

11 knace
DJIEKTPOIMHAMHUKA

BbIITyCKHUK Hay4uTCS:
pacrio3HaBaTh 3JEKTPOMArHUTHBIE SIBJICHUSI M OOBACHATH HA OCHOBE HMMEIOIIMXCSI 3HAHUMN
OCHOBHBIC CBOMCTBAa WJIM YCJIOBUS IPOTEKaHUS OJTUX SBIECHHUW: OJJIEKTpU3alMs Tell,
B3aMMOJCHCTBUE 3aps/iOB, DJEKTPUUYECKUN TOK U €ro JeHCTBHUS (TEIIOBOE, XUMUYECKOE,
MarHUTHOE), B3aUMOJEHCTBME MAarHuTOB, JJIEKTPOMAarHUTHAasT MHAYKLIMS, JelCTBUE
MarHuTHOTO IOJsl HAa IMPOBOJHMK C TOKOM M Ha JABMXKYIIYIOCA 3apsKEHHYIO YacTULly,
JEICTBUE DJIEKTPUYECKOrO IOJII HA 3apsDKEHHYIO YacTHIY, JIEKTPOMAarHUTHBIE BOJIHBI,
NPSIMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHE M IIPEJIOMIICHUE CBETa, IUCIEPCUs
CBeTa.
COCTaBJIATh CXEMBI JIEKTPUUECKUX LN el ¢ MOCIEeN0BATENbHBIM U NTapaslyIe]IbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jinyas yYCIOBHbIE 0003HAUEHHUS JIEMEHTOB JIEKTPHUUECKUX
Henei (MCTOYHUK TOKa, KJII0Y, Pe3UCTOp, PEOCTAT, JJAMIIO4Ka, aMIEPMETP, BOJIbTMETP).
HCIOJIb30BaTh ONTHYECKHE CXEMBI JJI IOCTPOCHUS N300paXKeHNU B IIJIOCKOM 3epKaje U
cobuparolei JrH3e.
ONKCBHIBATh H3YYECHHBIC CBOMCTBA TEJI W DJJIEKTPOMAarHUTHBIE SBJIEHUSA, HCIONIb3Ys
¢u3nuecKkue BETHMYMHBL AIIEKTPUUYECKHN 3apsi, CUJia TOKAa, DJICKTPUYECKOE HAIpSKEHHE,
IEKTPUYECKOE  CONPOTUBIIEHHE,  YIEINbHOE  CONPOTHBIIEHHE  BeEllecTBa,  padora
AJIEKTPUYECKOT0 TOJIsl, MOIIHOCTh TOKA, (POKYCHOE PacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI,
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa CBETA; MPHU ONHCAHUU BEPHO
TPaKTOBaTh (PU3MUECKHI CMBICT HUCIOIB3YEMBIX BEIUYMH, UX OOO3HAUCHHS U EAMHMIIBI
U3MEPEHHs; HAXOIUTh (DOPMYIIBI, CBSA3bIBAIOIIE TAaHHYIO (PU3UYECKYIO BETUUYHHY C IPYTUMHU
BEIIMYMHAMU.
AQHAJIM3UPOBATh CBOWMCTBA TEJ, JJIEKTPOMArHUTHBIE SIBJICHUS W IIPOLECCHI, MCIOJb3Ys
(u3NYECKUE 3aKOHBI: 3aKOH COXPAaHEHMs AJIEKTPUYECKOro 3apsna, 3akoH Oma ajs ydacTka
nenu, 3akoH Jlxoyna-JIeHna, 3akOH NPSIMOJIMHEWHOIO pPAacIpPOCTPAaHEHUs CBETa, 3aKOH
OTpaKE€HUsl CBETa, 3aKOH IIPEIOMIJIEHHWS CBETa; MpPU HSTOM pa3iMyaTh CJIOBECHYIO
(hopMyITUPOBKY 3aKOHA M €T0 MaTeMaTHUECKOE BbIpaKEHHE.
IPUBOAMTH MIPUMEPHI TPAKTHYECKOT'0 UCMOJIb30BaHUs (U3NYECKUX 3HAHUI 00
3IEKTPOMArHUTHBIX SBJICHUSIX
pemiaTh 3a7add, HCIONb3ys (u3uveckue 3akoHbl (3akoH OMa A ydyacTKa IIeNH, 3aKOH
Jxoynsi-JIenna, 3akoH OPsIMOJIMHEWHOTO PacpPOCTPAHEHUsI CBETA, 3aKOH OTPAKEHUSI CBETA,
3aKOH MPEJIOMJICHHS CBETa) U (GOPMYIIbL, CBSI3bIBAIONINE (PU3HUECKHE BEIMYHUHBI (CHJIA TOKA,
JNEKTPUUECKOE HANpPSHKEHUE, 3JIEKTPUUYECKOE COINPOTUBIICHUE, YJEJIbHOE CONPOTHUBIICHHE
BellecTBa, paboTa JJIEKTPUYECKOrO IOJs, MOIIHOCTh TOKa, ()OKYCHOE pACCTOSHHE H
OITUYECKAsl CUJla JIMH3BI, CKOPOCTb JJIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI U 4acTOTa
cBeTa, (opMynbl pacuera 3JIEKTPUUECKOr'O0 COMPOTHUBIEHUS IpPU TOCIEIOBATEIILHOM U
napajuieIbHOM COEIMHEHUU MTPOBOIHMUKOB): Ha OCHOBE aHAJIM3a YCJIOBUS 3a/1a4yl 3aIIUCHIBATh
KpaTKO€ YCJIOBHE, BBIIETATh (PU3NYECKUE BEIMUYUHBI, 3aKOHBI M (HOPMYIIbl, HEOOXOAUMBIE
JUIsL €€ pEeILIEHUs, NMPOBOAUTh pacdyeTbl M OLEHUBATH PEAIbHOCTh IOJyY€HHOIO 3HAYEHUS
(bu3NYECKOi BETUUHHBI.



BbINyCKHUK MOTYYUT BO3MOXXHOCTh HAYYUTHCS:
WCIOJIb30BaTh 3HAHHUS 00 DIIGKTPOMATHUTHBIX SIBIICHUSX B TIOBCEIHEBHOH KHU3HU JJIS
obecrieyeHus1 0€30MACHOCTH MPH OOPAIIEHUH ¢ MPUOOPAMU U TEXHHYESCKUMHU YCTPOH CTBaAMH,
JUIS COXPaHEHHUS 3/I0POBbS U COOJTIOICHUS HOPM DKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH
cpede, TPUBOAUTH MPHUMEPHl BIUSHUS JJIEKTPOMATHUTHBIX M3JIY4YCHHH Ha JKHUBBIC
OpraHu3MBbl;
pa3nu4aTh TPAHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIHIT XapaKkTep
(byHIaMEHTAIFHBIX 3aKOHOB (3aKOH COXPaHEHUS dJICKTPHUECKOT0 3apsiia) M OTPAaHUICHHOCTh
WCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH OMa Juis y4acTka 1emnu, 3akoH Jxoymnsa-Jlenna u
ap.);
UCII0JIb30BaTh TPHEMBI TOCTPOSHUS (PU3NIECKUX MOJIEIIeH, TIONCKa U (POPMYITMPOBKU
JI0Ka3aTeNIbCTB BBIIBUHYTHIX TUTIOTE3 U TEOPETHYECKUX BHIBOJOB Ha OCHOBE IMITHPUIECKH
YCTaHOBJICHHBIX (haKTOB;
HAXOJMTh aJICKBATHYIO MPEIJIOKEHHOH 3a/1aue GU3NIECKYIO MOEINb, Pa3pemaTh mpodaemMy
KaK Ha OCHOBE UMEIOIIMXCS 3HAHUHN 00 3JIEKTPOMArHUTHBIX SBJICHUSX C UCIIOIb30BAHHEM
MaTeMaTUYEeCKOro armapaTa, Tak ¥ Py MTOMOIIA METOI0B OI[€HKH.

KBaHTOBBIC sIBJICHUS

BrimmyckHUK HayuuTCS:
pacrno3HaBaTh KBAHTOBBIE SIBICHUS U OOBACHITH HA OCHOBE UMEIOIINUXCS 3HAHUW OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS IPOTEKAHUS ITHX SBJICHUN: €CTECTBEHHAS! M HCKYCCTBEHHAS
PaaroOaKTHBHOCTb, O.-, - U Y-U3JIyYCHHS, BOSHUKHOBCHHE JIMHEHYATOT O CIIEKTPa U3TyUCHHUS
aToMma;
OIKMCHIBATh M3YYEHHBIC KBAHTOBBIC SIBJICHHS, M CIIOJb3Ysl (PU3UYECKHE BEIUYHUHBI: MACCOBOE
YUCIIO, 3apsAA0BOC YHCIO, IEPUOJA IOoJypacnanga, SHEprus (QOTOHOB; IpPH ONHCAHHUH
NPaBUJIBHO TPAaKTOBaTh (PU3WYECKHUI CMBICI MCIOJIb3YeMbBIX BEJIIMYUH, UX OOO3HAYCHHUS H
€IMHUIIBI U3MEPECHHSI; HAXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE JJAHHYIO (PH3UYCCKYIO BETUYHHY C
JIPYTHUMH BEIMYMHAME, BBIYUCISITH 3HaUCHNE (PU3HUYECKON BEITMUNHBL;
aHAJM3UPOBATh KBAHTOBBIC SIBJICHUSI, UCIIONB3YsT (PU3NUECKUE 3aKOHBI U MOCTYIATHI: 3aKOH
COXpaHEHHS] DHEPTrUU, 3aKOH COXPAHEHUS DIEKTPUYECKOTO 3apsia, 3aKOH COXpaHCHUS
MacCOBOTO YHCJIa, 3aKOHOMEPHOCTH M3IYYCHHUS W TIOTJIOIICHUS] CBETa aTOMOM, MPH STOM
pasnuvaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €T0 MAaTEMATHUYECKOE BBIPAKEHUE;
pa3nnyaTh OCHOBHBIC MPU3HAKHU TJIAHETAPHOU MOJENN aTOMa, HYKJIOHHOM MOJIeTT ATOMHOT'O
AIpa;
MPUBOAUTD MPUMEPHI IPOSBICHUS B IPUPOJIE U MPAKTUYECKOT'0 UCIIOIb30BAHUS
PaIMOaKTHBHOCTH, SIIEPHBIX U TEPMOSICPHBIX PEAKIIMH, CIIEKTPAILHOTO aHATN3a.
BBIITyCKHUK MOTyYUT BO3MOKHOCTh HAYYHUTHCSI:
WCII0JIb30BaTh ITOJIy4YCHHBIC 3HAHKS B TTOBCEIHEBHOM KU3HU MPU 00PAIIEHUH ¢ TPUOOpaMu U
TEXHUYECKUMU yCTPONUCTBAMHU (CUETUMK MOHUZUPYIOIIUX YACTHULL, JOZUMETP), IS
COXpaHEHHS 3/I0POBbsI U COOIIOICHHUS HOPM IKOJIOTHYECKOT0 TTOBEJCHHUS B OKPYKAIOIIei
cpene;
COOTHOCHTB SHEPTHUIO CBSI3U ATOMHBIX siZiep C Je(heKTOM MacChl;
MPUBOAUTD MPUMEPHI BIUSHUS PAIMOAKTUBHBIX U3JTYYCHUI HA KUBBIE OPraHU3MBI,
MOHMMAaTh IPUHIIUI JICHCTBHS IO3UMETPA U Pa3IuvaTh YCIOBHS €ro UCIOJIb30BaHNUS,
MMOHUMATh YKOJIOTHYECKHE TPOOIEMbI, BOSHUKAIOIINE MTPU UCTTOJIB30BAHUH aTOMHBIX
AICKTPOCTAHIIUN, U TIYTH PEIICHHUS ITUX MPOOJIEM, TIEPCIICKTUBBI HCI0JIb30BaAHUS
YIPaBIISIEMOT 0 TEPMOSIZIEPHOTO CUHTE3a.

J1eMEeHThI aCTPOHOMHUH

BeIlTyCKHUK HayuuTCS:

yKa3bIBaTh Ha3BaHUs M1aHeT COJIHEUHON CHCTEMBI; pa3jMiaTh OCHOBHBIE IPU3HAKU
CYTOYHOT'O BpaIlleHHs 3Be3AHOro Heba, ABrkeHus JIynsl, CosHIIa U IJIAHET OTHOCUTENIBHO
3BE37;

IIOHUMATh PA3IIUYUS MEKIY IeIMOLEHTPUIECKON U T€OLIEHTPUYECKON CUCTEMaM U MUPA;
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BrIlyCKHUK OTYYUT BO3MOKHOCTh HAYYUTHCS:

* yKa3bIBaTh OOILME CBOWCTBA U OTIMYHUSA IIJIAHET 3eMHOM IPYIIIBI U IUIAHET-TUTAHTOB; MaJIbIX
test COTHEYHOM CUCTEMBI M OOJBIINX MJIAHET; MOJIb30BAaThCs KAPTOH 3BE3AHOT0 Heba mpH
HaOJIIOIEHHX 3BE3AHOI0 HeOA;

®  pasnuyaTbh OCHOBHbBIE XapaKTEPUCTUKU 3Be3] (pa3Mep, IBET, TeMIIepaTypa) COOTHOCUTH 1[BET
3BE3/Ibl C €€ TEMIIEpaTypoil;

pasnu4aTh TMIOTE3bl O MPOUCX0KACHUN CONHEUYHON CUCTEMBI.

Ounenka 1ocTHKeHU# IVIAHUPYEMbIX Pe3y/1bTATOB OCBOCHHS y4eOHOH NMporpaMmsbl 1o
npeamMery « Pu3uka»

Dopmbi, Memoowbl, MmexHos02UU 00y4eHUs.

a) Ypok u3ydeHHs HoBoro marepuana. Crojla BXOASIT BBOJAHAs W BCTYNWTENbHAas YacT,
Ha0JII0/IeHUs ¥ cOOp MAaTEPUANIOB - KAK METOINYECKUE BAPUAHTHI YPOKOB:

Buowi: ypox-nekuus, ypok — Oecena, ypokK ¢ HCIOJIb30BaHUEM Yy4yeOHOro BHAECO(PUIbMA,
YPOK TEOPETUYECKUX MM MPAKTUYECKUX CAMOCTOATEIbHBIX PabOT (MCClIeq0BaTeNbCKOTO THIIA),
YPOK CMEIIaHHBIN (COUeTaHHe Pa3InYHbIX BUIOB ypOKa Ha OTHOM YPOKE).

0) YpokM COBEpIIEHCTBOBAHMS 3HAHUW, YMEHUW M HaBbIKOB. CIo/la BXOAST YPOKH
(dbopMuUpoBaHUs YMEHUH U HABBIKOB, 11€J€BOI'0 IPUMEHEHHS YCBOEHHOIO U JIp.:

Buowvi: ypok camocTOsTENbHBIX PalboT, ypok-nabopaTtopHas paboTa, ypoK HpPaKTHUECKUX
paboT, ypoK-IKCKypCHs, CEMUHAP.

B) Ypok 06061ieHus U cucreMatusaiuu. Cioia BXOAIAT OCHOBHbIE BUJbI BCEX MITHU TUIOB
YPOKOB: YpOK-CEMHUHAp, YPOK-KOH(EpEeHINs, NHTETPUPOBAHHBIA YPOK, TBOPUECKOE 3aHSTHE,
YPOK-IIUCITY T, yPOK-/ENI0Basi/pojeBas Urpa.

') YPOKH KOHTPOJIS, yueTa U OLICHKU 3HAHW, YMEHUW U HABBIKOB:

Buowi: - yctHas ¢opma npoBepku ((HpOHTaNbHBIN, HHAUBUIYAIbHBIA U TPYNIIOBOH OIpPOC),
MMCbMEHHAas POBEPKA, 3a4€T, 3aU€THbIE MPAKTUYECKHE U JJAOOPaTOpHbIE pabOThl, KOHTPOJIbHAS
(camocTosiTenpHas) paboTa, CMEIIAHHBIM YPOK (COUYE€TaHUE TpeX IMEepPBbIX BHJOB), YPOK-
COpPEBHOBAHME.

1) KomMOMHMpOBaHHBIC YPOKH: HA HUX PEIIAIOTCS HECKOIbKO TUAAKTUICCKIX 3a/1a4.

llpoeepxa 3nanuii yuawuxcs

Oyenka ycmmuoix 0meemos y4aujuxcsi

OueHka «5» CTaBUTCS B TOM CiIy4ae, €CIIM y4alluics MOKa3bIBaeT BEPHOE MOHUMAaHUE
(U3NYECKOi CYITHOCTH pacCMaTPUBAEMBIX SBICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpUH, a
TaK e MPaBUIbHOE olpeneneHue GU3NIeCKUX BEIWYUH, UX €AMHUIl U CIIOCOOOB M3MEPEHHUS:
MPAaBUJIIBHO BBIMONHSAET YEPTEKHU, CXEMbl U Tpa(UKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COIPOBOXKJIAET paccka3 COOCTBEHHBIMHU MPHUMEPAMU, yMEET MPUMEHSTh 3HAHUS B HOBOU
CUTyallUM IIpU BBINOJHEHUHU NPAKTUYECKUX 3aJaHUN; MOXET YCTAaHOBUTb CBS3b MEXIY
U3ydyaeMbIM M paHee M3yYEeHHBIM MaTepuajoM IO Kypcy (QH3UKH, a TaKkKe C MaTepHalioMm,
YCBOEHHBIM IIPH U3YYEHUH IPYTHX IPEIMETOB.

Ounenka «4» craBUTCS, €CIM OTBET yYEHHKA YJOBJIETBOPSIET OCHOBHBIM TpEeOOBAHMSIM Ha
OLEHKY «5», HO naaH 0e3 HCHOJIb30BaHHA COOCTBEHHOI'O IUIAHA, HOBBIX IPUMEpPOB, 0Oe€3
NpPUMEHEHUs] 3HAHUW B HOBOM CHUTyaluH, 6€3 HCHOJIb30BAaHUS CBA3EH C paHee H3y4CHHBIM
MaTepUaioM W MaTepuajoM, YCBOEHHBIM IIPH HU3Y4YEHUHU Jp. MPEAMETOB; €CIU ydaluics
JIOITYCTUIT OJIHY OIIMOKY Ui He Ooliee ABYX HENOUETOB M MOXKET X MCIPABUTh CAMOCTOSITEIILHO
WIM ¢ HEOOJIBIION TTOMOIIBI0 YIUTETIS.

Onenka «3» cTaBUTCS, €CIM Y4YalUiics MPaBWIBHO MOHHMMAaeT (PU3HUECKYIO CYLIHOCTh
paccMaTpUBaEMBbIX SIBJICHUN U 3aKOHOMEPHOCTEW, HO B OTBETE UMEIOTCS OT/ENbHbIE TPOOEIIbl B
YCBOGHMH BOIPOCOB Kypca (M3UKH, HE MPEMSATCTBYIOLIME JalbHEHIIeMy YCBOSHHIO BOIIPOCOB
MPOrpaMMHOr0 MaTepHaia; yMEeT MPUMEHSTh MMOJyUYeHHbIE 3HAHHUS MPHU PEIICHUU MPOCTHIX
3aJla4 C MCIOIb30BAHMEM TOTOBBIX (JOPMYII, HO 3aTPYAHSETCS MPU PEIICHUH 3a/1a4, TPEOYIOIIX
npeo0pa3oBaHusT HEKOTOPHIX (hopmyir; momycTwsi He Oosee oaHOW TpyOoW OMMOKH W JIBYX
Heno4uéToB; He Oosee OmHOW TPyOoOl M omgHOW HerpyoOoil ommOku; He Oonee 2-3 HErpyObIX
OIMOOK; OTHON HErpyool OMMOKH U TPEX HEAOUETOB; TOMYCTUI 4-5 HETOUETOB.
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OuneHka «2» CTaBUTCS, €CJIM y4Yalluiics He OBJIAZe] OCHOBHBIMH 3HAHUSMH U YMEHUSMHU B
COOTBETCTBHH C TPEOOBAHHUSMH MPOTPAMMBI U JOIMYCTHI OOJBINE OIMMOOK M HEJOYETOB YeM
HEOOXOIMMO JJISl OLIEHKH «3».

Ouenka KOHmMPOALHBIX padom

OueHka «5» ctaBUTCS 32 pabOTY, BBIITOJIHEHHYIO MOJTHOCTHIO 0€3 OMIMOOK U HETOYETOB.

OueHka «4» CTaBUTCS 32 PabOTY, BBIMOJIHEHHYIO MOJHOCTHIO, HO MPH HAIMYUK B HEH: HE
Oonee ogHOW rpy0oi OMMOKHU; OAHOW HErpyOol OMMOKH M OJHOTO Hemouéra; He Oomee TpPEX
HEJI04ETOB.

Ouenka «3» CTaBUTCS, €CIM YUYCHUK MPaBUIILHO BHITIOJHUI HE MeHee 2/3 Bcel paboThl i
JONYCTHJI: He Oojiee onHOM rpy0oil ommOKM M IBYX HEZOYETOB; He Oojee OgHOW TpyOoi
omuOKH W OJHOW HerpyOol ommOkw; He 0ojee Tpex HErpyOBIX OIMOOK; OJHON HerpyOou
OLIMOKH U TPEX HENOYETOB; IPU HAMUYUU 4 - 5 HeAOUETOB.

OneHKa «2» CTaBUTCS, €CJIM YUCIIO OMIMOOK U HETOUETOB MPEBBICUIIO HOPMY ISl OLIEHKH 3
WM TIPaBUIILHO BHITIOTHEHO MeHee 2/3 Bcell paboThl.

Ouenka nabopamopnuvix pabom

Onenka «5» CTaBUTCs, €C/IM Yydalluiics BBINOJHSIET pPaboOTy B IOJHOM O0beMe C
coOyoieHneM HEOoOXOJUMOW IOCIIE0BaTEIbHOCTY IPOBEJEHUS ONBITOB M HM3MEPEHUN;
CaMOCTOSITEJIbHO PALlMOHAJIbHO MOHTHPYET HE0OXO0AMMO€E 000py10BaHUE; BCE OMbBITHI IPOBOJIUT
B YCJOBHUAX pPEXHMaX, O00ECIEUMBAIOIINX MOJY4YCHHE MPABHIBHBIX PE3YyJbTaTOB M BHIBOJOB;
cobmonaer TpeOOBaHUS MpaBUI OE30MACHOCTH TPyAd; B OTYETE MPABUIBHO W AKKypaTHO
BBIMOJIHAET BCE 3alMCH, TAOJUIBL, PUCYHKH, YEPTEXKH, I'pa(UKH, BBHIUYUCICHUS;, MPABUIBHO
BBINOJIHSAET aHAJIU3 MTOIPEIIHOCTEM.

OuneHka «4» cTaBUTCS, €CIIU BBINOJIHEHBI TPEOOBAaHUS K OLIEHKE «5» , HO ObUIO JOMYLIECHO
JIBa - TPU HEJoueTa, He 0oJee OAHON HerpyOoil OmmMOKH U OAHOTO HEJOUETa.

Ouenka «3» craBUTCS, eciM paboTa BBIIIOJHEHA HE MOJIHOCTBIO, HO 00BEM BBIITOJIHEHHOM
YacTH TaKOB, IIO3BOJISIET IMOJYYUTh MpaBUJIbHBIE pPE3yJbTaThl U BHIBOABL: €CIM B XOJ€
MPOBE/ICHUS ONBITA U U3MEPEHUHN OBLIN TONYIICHBI OIINOKH.

Ouenka «2» CTaBUTCS, €CU paboTa BBINOJIHEHA HE MOJHOCTHIO M 00BEM BBITIOJIHEHHOU
yacTd pabOThl HE IMO3BOJSIET CHENaTh IPABUWIBHBIX BBIBOJOB: €CIIM OMBITHI, H3MEpEHMUs,
BBIUYMCIICHUS, HAOII0IEHUS TIPOU3BOIUIIUCEH HEMPABUIIHHO.

Bo Bcex ciyuasix OLIEHKAa CHUXAETCs, €CIM YYEHUK He coOirofan TpeOoBaHUS IPaBHI
0e30IacHOCTH TpyAa.

Ilepeyens yueOHO-MeTOAMYECKOT0 H MAaTePHATIbHO-TEXHUYECKOI0 o0ecrevyeHust
00pa3oBaTeJIbHOI0 Npolecca
1. IlypeimeBa H.C., BaxeeBckas H.E. HUcaeB J[.A. ®usuka. ba3zoBsiii ypoBenb. 10 kiacc:
yueoHuk. — M.: JIpoda, 2020.
2. Ilypeiiea H.C., Baxeesckas H.E. Ucae J[.A. ®usuka. 10 xnacc: pabouas Terpaab. — M.:
Hpoda, 2017.
3. MynpTUMenuitHOE IPUIIOKEHUE K YIEOHHKY.
4. O6opynoBaHue
5. Texuuueckue cpeacTsa 00ydeHUs

Ne HaunmenoBanue

1 WNHrepakTuBHAs 10cKa
Kommnsrotep

3 MynbTUMEIUHHBIA TPOEKTOP
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Cnucok JaurTeparypsl
1. IlypeimeBa H.C., Baxeeckas H.E. UcaeB JI.A. ®usuka. ba3zossiii ypoens. 10 kiacc:
yaeoHuk. — M.: JIpoda, 2020.
2. Ilypeiiea H.C., Baxeesckas H.E. UcaeB JI.A. ®usuka. 10 knacc: pabouas terpaib. — M.:
Hpoda, 2017.
3. llypeimea H.C., Baxeesckas H.E. McaeB JI.A. Tematnueckoe U mOypoO4HOE MJIaH UPOBAHUE
s 10 knmacca. — M.: Ipoda, 2020.
Y4eOHO — METOMUYECKUN KOMILJICKT:
4. Ilypeimea H.C, Baxxeeckas H.E. ®usuka. 10 kiacc: koHTposdbHBIE paboThl. - M.: Ipoda,
2017
5. PeivkeBuu I1.A. Coopruk 3agad anst 10-11 kmaccos. - M.: IIpocsemenne, 2020.
6. ®aneesa A. A. Tectol. ®usuka 7-11 xnaccel. — M.: OOO «ArentctBo «KPITA Oxummy: OO0
«M3patensctBo ACTy, 2004.
7. OpnoB B.A., Tatyp A.O. COOpHUK TECTOBBIX 3aJaHUN JJII TEMATHYECKOTO M HUTOTOBOTO
KoHTpouisi. Pusnka. OcHoBHas mikoa.- M.: Uatemnext-Lentp, 2006.
8. 'opnoBa JI.A. HetpanuunonHbsle ypoku, BHEYpOUHbIE MepONpHsTUs 110 ¢u3uke: 7-11 kiacchl.
— M.:BAKO, 2006.
9. Mapon A. E., Mapon E.A. ®u3zuka. 10 knacc: YuebHo-MeTonuueckoe nocodue — M.: Ipoda,
2005
10. ITypeimea H.C, BaxeeBckas H.E. COOpHUK HOPMATHUBHBIX JTOKYMEHTOB M IPOrPaMMHO-
MeToaudeckoro Marepuana «®dusuka 7-11». - M.: IIpoda, 2017.
11. IlepcoHanbHBINA KOMOBIOTEP C MYJIBTUMEAUWHBIM MPUIOKEHUEM K yUCOHHKY.
12. HudopmanumonHo-oOpasoBaTenbHas  cpena  Poccuiickass ~— 2JIGKTpOHHas — IIKOJa
https://resh.edu.ru/
13. IlypeuueBa H.C., BaxeeBckas H.E. UcaeB JI.A. ®usuka. ba3zoBsiii ypoBenb. 11 kmacc:
yueOoHuk. — M.: JIpoda, 2020.
14. Tlypsimea H.C., BaxxeeBckast H.E. HcaeB J[.A. ®usuka. 10 knacc: pabouas terpanb. — M.:
Hpoda, 2020.
15. Ilypermea H.C., Baxxeerckast H.E. UcaeB JI.A. Tematnueckoe u OypOYHOE IJIaH UPOBAHHUE
s 11 xkmacca. — M.: Ipoda, 2020.
Y4ebHO — MeToANYECKUN KOMIJIEKT:

16. ITypermeBa H.C, BaxeeBckast H.E. ®usuka. 10 kmacc: KoHTposbHBIE paboTel. - M.: Jpoda,
2020

HNurepHeT-pecypcebl

https://resh.edu.ru/ - «Poccumnckas anekTpoHHas wkornay. Katanor HTepakTUBHbBIX YPOKOB.
http://school-collection.edu.ru - eaunHas konnekumss LIOP, paspaboTtaHHass no nopyYeHuro
MuHuctepctBa obpasoBaHus u Haykm P® B pamkax npoekta «WHdopmatMsaums cucTembl
obpa3oBaHusi», COOEPXKUT He TONbKO y4ebHble TEKCTbI, HO U pasnnyHble OO bEKThI.

Enunnas xomnexmus IOP http://window.edu.ru/

http://www.physics.ru/ Caiit siBisietcst yacThbio poekta OTKpbIThI Kosutek U HHTerpupyeT
CoJIep)KaHUE U3BECTHBIX YICOHBIX KOMITBIOTEPHBIX KYPCOB IO (PU3UKE, BBIITYCKAEMBIX
komnanuerd ®U3MKOH Ha kommakT-aucKkax, 1 UHANBUAYyaJbHOE 00yUEHHE IIKOJIBHUKOB Yepe3
Internet.

«3anmMmaresbHas puzuka B Bonpocax u orBerax» http://elkin52.narod.ru/

Caiit Enbkuna Bukropa. 3acnyxeHHslil yuutenb PO. Yuurenb-meroqucr.

«BupTyajbHbIi MeTOANYECKHI KaOUHET yuuTeas PU3MKH U ACTPOHOMH I
http://www.gomulina.orc.ru/

Cetb TBOpUYeckux yunreseil. CoodecTBo yuureaei Gusuku
http://www.it-n.ru/communities.aspx?cat no=5500&tmpl=com

Caiit “Pu3nka B aHUMaANuAX”

http://physics.nad.ru/physics.htm
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https://multiurok.ru/all-goto/?url=https://resh.edu.ru/
https://multiurok.ru/all-goto/?url=http://school-collection.edu.ru
https://multiurok.ru/all-goto/?url=http://window.edu.ru/
http://www.physics.ru/
http://elkin52.narod.ru/
http://www.gomulina.orc.ru/
http://www.it-n.ru/communities.aspx?cat_no=5500&tmpl=com
http://physics.nad.ru/physics.htm

CallT coepKHT JOCTATOYHO MHTEPECHbIE aHUMAlUHU (BH1e0(parMeHThl) 0 BCEM pa3jieiaaM
¢u3nku. AHanoruuHele MaTepuaisl umetrores Ha CD, Ho B Oonee nosnHoM Bapuante. imeercs
BO3MOKHOCTb 3arpy3uTh MaTepHasl caiita. Paboraetr @opym. CaliT cyliecTByeT Ha PyCCKOM U
AHIJINMCKOM S3BIKaX.
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