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Conepxanune OII

[losicHuTenbHas 3anucka

OO01mas xapakTepucTUKa yueOHOro mpeameTa

MecTto yuebHOrO pemMeTa B y4eOHOM IJIaHe

PesynbTarel ocBOeHUS Kypca GU3HKH -THIHOCTHBIE,
METanpeaMETHBIE U IpeIMETHBIC PE3YIIBTAaThl OCBOCHUS
y4eOHOro Tmpeamera

Coneprkanue yueOHOTO TIpeaMeTa

TeMaTndeckoe MmIaHUPOBaHUE C ONPECIICHHEM OCHOBHBIX BHJIOB
yueOHOU AeSITeTbHOCTH

[TmaHupyemMble pe3ynbTaThl H3y4eHus Kypca (pU3uKu

Y4eOHO-MEeTOIUYECKOE U MaTepPHUaTbHO-TEXHHYECKOE
obecrieueHue 00pa3oBaTEIBLHOTO MIpoIlecca

[Ipunoxxenus x nporpamMmme



1. IlosicHUTEALHAA 3AMUCKA.

Pabouas mporpamma co3gaHa B COOTBETCTBUH C TPEOOBAHHUSIMU
denepalibHOTO TOCYAApPCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa
cpenuero obmero oopaszoBanus (OI'OC).

Pabouas nporpamma no kypcy «®dusnka» pazpaboraHna Ha OCHOBE
CJIEAYIOIIUX HOPMAaTUBHBIX JTOKYMEHTOB:

®denepanpHbiii 3ak0oH OT 29.12.2012 romga Ne 273-D3 «0O6
obpazoBanuu B POy;

[Tpuka3z Munnpocgernienus ot 22.03.2021 Ne 115 «O6
yTrBepkeHnu [lopsiika opranu3anuu U OCylIeCTBICHUS
o0Opa3oBaTebHON JEATEILHOCTH MO0 OCHOBHBIM
00111e00pa3zoBaTeIbHBIM ITPOTpaMMaM- 00pa30BaTEIbHBIM
nporpaMmam HayajbHOTO OOIIEro, OCHOBHOTO OOIIETO U CPEAHETO
oO1ero o0OpazoBaHus» (paclpoCTpaHsIETCsl Ha MPABOOTHOIIEHHUS ¢ 1
centsiopst 2021 roma).

[Tpuka3z MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit
®enepannu ot 06.10.2009 Ne373 «O0 yTBepkA€HUN U BBEIACHUH B
neucTBre heneparbHOTO TOCYIapCTBEHHOTO 00pa30BaTeILHOTO
CTaHJapTa OCHOBHOTO OOIIEro 0Opa3oBaHUsY;

CII 2.4.3648-20 "CanutapHO-31HAEMUOIOTHYECKHIE TPEOOBAaHUS K
OpraHu3alMsIM BOCIIUTAHUS U 00yUEHHUs, OT/IbIXa U 03[0POBICHHUS
JETEN U MOJIOZEKI», YTBEPKIEHHBIE TOCTAHOBIIEHUEM IJIABHOTO
rocyAapCcTBEHHOTO caHuTapHoro Bpada Poccum ot 28.09.2020 Neo 28
(meiictByer ¢ 1 ssuBaps 2021 rona)

CanlluH 1.2.3685-21 «l'urnennyeckue HOPMATUBBI U TPEOOBAHMS
K oOecreueHnIo 0e30MacHOCTH U (WJIh) OE3BPEIHOCTH JIJIS YesOBeKa
(bakTopoB cpebl OOUTAHUSY, YTBEPKICHHBIE TOCTAHOBICHUEM
IJIaBHOTO TOCY/IapCTBEHHOI0 caHuTapHOro Bpava ot 28.01.2021 Ne
2 (merictByer ¢ 1 mapra 2021 roga)

[Tpuxa3z Munnpocsemienus ot 20.05.2020 Ne 254 «O6
yTBepKACHUH (peepaabHOro nepeyHsi y4eOHUKOB, TOMYIIEHHBIX K
MCIOJIb30BaHUIO IPU PeaIn3allMi UMEIOIUX FOCyAapCTBEHHYIO
aKKpeAUTALUI0 00pa30BaTebHBIX IPOrpaMM HadaJIbHOTO OOIETO,



OCHOBHOTO OOIIIETO ¥ CPEAHETO 00IIero 0Opa3oBaHus
OpraHU3aIsIMH, OCYIIECTBISIIOIIMMHA 00pa30BaTeIbHYIO
TESTETHHOCTHY.

*  YcraB MOAY JICOII Ne 2

* OcHoBHas o0pa3oBarenbHas MporpaMmMa CpeIHero 001Iero
ob6pazoanusg MOAY JICOIL Ne2 na 2021-2023 y4eOHbIi T/,

*  VueOnsii mman MOAY JICOII Ne 2 na 2022-2023 yu. roa

» Tlonoxenue o pabounx mporpammax yuutenss B MOAY JICOII Ne
2.

* [lonoxenue o KaneHAAPHO-TEMATUYECKOM TUTaHHpoBaHUU B MOAY
JCOILL Ne 2.

B paboueit nporpamme 15t CTapiieid KOl MPEAYCMOTPEHO Pa3BUTHE
BCEX OCHOBHBIX BUJIOB JI€ATEIHOCTH, IPEJICTABICHHBIX B POTpaMMe
OCHOBHOTO 00111eT0 00pa3oBaHUs.

Oco0eHHOCTH TPOrpaMMbl COCTOAT B CIEIYIOLIEM:

— OCHOBHOE COJIEp)KaHHME Kypca OPUEHTHPOBAHO HA OCBOCHHE
ITpumepnoii nporpammsl COO u

DyHIaMEHTAIBHOTO SI7Ipa CoepKaHus (PU3NIECKOTO 0Opa30BAHMS;
— OCHOBHOE€ COJIepKaHue Kypca IpeaCTaBIeHO s 6a30BOTO U
yDIyOJIEHHOTO YpPOBHEH W3ydeHus (Pu3uKw;

— 00béM U TIyOuMHa u3yuyeHus: y4eOHOro Marepuaia
OTIPEJICIISIFOTCS. OCHOB- HBIM COJIEPI)KaHMEM Kypca M TpeOOBaHUSIMU
K pe3ylbTaraM OCBOEHHS OCHOBHOW 00pa30oBaTeIbHOW MPOrpaMMBI
U TOJYy4yarT AAJIbHEHIIYI0O KOHKPETHU3ALMIO B MPUMEPHOM
TEMaTU4YECKOM IJIAHUPOBAHUH;

— OCHOBHOE COJIEp’)KaHHE Kypca U MPUMEPHOE TEMaTHYECKOE
IJIAHUPOBAHUE ONPEIEISAIOT COAEp)KaHUE U BUIBI JCSATEIBHOCTH,
KOTOpPbIE JTOJDKHBI OBITh OCBOEHBI OOYUYAIOIIMMUCS MPU HU3YYCHHUH
¢bu3uku Ha 0a30BOM M YIITyOJIEHHOM YPOBHSX

— B HEH COAEPKUTCA MPUMEPHBIN MepedeHb Ja00paTOPHBIX U
MPaKTUIECKUX PabOT, HE BCE U3 KOTOPBIX 00S3aTEIBHBI JIJIS



BBITIOJTHCHUS; YIUTEIb MOKET BHIOPATh U3 HUX TE, IS TPOBEICHUS
KOTOPBIX €CTh COOTBETCTBYIOIIIUE YCIOBUS B IIKOJIE.

OcBoenne mporpamMMmbl 1O (GU3HKE OOECIEUUBACT OBJIAJICHUE
OCHOBAMH y4eOHO-UCCIIEA0BATEILCKON IEATETLHOCTH, HAYYHBIMU
METOJIaMH PEIICHUS Pa3IMYHBIX TEOPETUUECKUX U MPAKTUUECKUX
3aj1a4.

Metonomornueckoit ocHoBoil PI'OC COO sBnsgeTcst CHCTEMHO-
NEeATEeIbHOCTHBIN 1Mo1x01. OCHOBHBIC BUbI YUCOHOM NESITEIHHOCTH,
IpeACTaBIECHHbIE B TEMaTUYECKOM IIJIAHUPOBAHUM JTaHHOW padoueit
IPOTrpaMMBbl, TTO3BOJISIOT CTPOUTH MPOLIECC O0yUeHHs Ha OCHOBE
JaHHOTO Tonxoaa. B pesynmbrare KoMmeTeHIUH, CHOPMHUPOBAHHBIE B
IIKOJIE TPY W3YyYCeHHH (DU3UKH, MOTYT BIIOCJICICTBHUH
WCITIOJIB30BAThCSl YYAIIUMHUCS B JIFOOBIX XKU3HEHHBIX CHUTYaIlUsX.

2. OBIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA
®dwusuka, Kak Hayka 0 HanboJjee 001X 3aKOHAX MPUPOJIbI, BHICTyIAs B
KaueCcTBE y4eOHOro IpeMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIA]]
B CUCTEMY 3HaHUM 00 okpyxkatoeM mupe. IkonpHbIN Kype pu3nku
— CHCTEMOOOPa3yIOUINil ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB, TOCKOIBbKY (PU3NUECKUE 3aKOHBI JIEXKAT B OCHOBE
COZIEpKaHUsl XUMUU, ONO0JIOTUH, pU3ndecKor reorpaduu 1
aCTPOHOMUM.

Nzyuenue pu3HKH SABISETCS HEOOXOTUMBIM HE TOJIBKO JJIsl OBJIACHHUS
OCHOBaMHM OJHOM M3 €CTECTBEHHBIX HAYK, SBIIAIOLIEHCS KOMIIOHEHTON
oOuiero oopazoBaHus. 3HaHHE (PU3UKU B €€ HICTOPUUECKOM Pa3BUTUHU
MIOMOT'aeT YeJIOBEKY MOHAThH MPOIeCC POPMHUPOBAHUS IPYTHX
COCTABIISIOIINX COBPEMEHHOM KyIbTyphl. [ ' yMaHUTapHO€E 3HAYECHHE
¢bu3MKHN KaK 00s3aTeIbHOM YacTu 00111ero 00pa3oBaHMs COCTOUT B TOM,
YTO OHA CIIOCOOCTBYET CTAHOBJIEHUIO MUPOIIOHUMAHMSI U Pa3BUTHUIO
HAy4YHOT'0 CII0C00a MBIIIJIEHNS], TO3BOJIIOIIET0 OOBEKTUBHO OlL1e-
HUBATh CBeZEHUs 00 okpyxatouiem mupe. Kpome toro, oBnaaeHue
OCHOBHBIMH (PU3NYECKUMU 3HAHUSIMU Ha 0230BOM YpOBHE HEOOXOAMMO
IPAKTUYECKH Ka)KJJOMY YE€JIOBEKY B COBPEMEHHOM KU3HHU.



Jnis pemieHus 3a1a4 GOpMUPOBAHUS OCHOB HAyYHOTO MHPOBO33PEHMUS,
Pa3BUTHUS UHTEIICKTYaIbHBIX CIIOCOOHOCTEH M MO3HABATEIbHBIX
MHTEPECOB HIKOJIBHUKOB B IPOIECCe U3YyUEHUS! PUBNKH OCHOBHOE
BHHMAaHHUE CIIEAYET YAEIATh HE CTOJIBKO NIEpElaue€ CyMMbl TOTOBBIX
3HAHUU, CKOJIBKO 3HAKOMCTBY C METOJAMH HAyYHOTO MO3HAHUS
OKpYKaloLIEro Mupa, NoCTaHOBKe MpooOJeM, TPeOYyIOMINX OT yHallluXcs
CaMOCTOSTEJIBHOW JIEATEIIBHOCTH 10 UX Pa3pPELICHUIO.

ean nzyyenust Gu3MKu B CpeIHEH (ITOTHOM) MIKOJIE:

— (opmupoBaHUe y 00yYaIOlUXCsl YBEPEHHOCTH B IEHHOCTHU
oOpa3oBaHus, 3HAYUMOCTH (HU3UIECKUX 3HAHUN JIST KAXKIOTO
YeJI0BeKa HE3aBUCHMO OT €r0 MPOeCCUOHATBHOM IeATeTLHOCTH;

— OBJIAJICHUE OCHOBOTIOJNATAIONTUMU (DU3UYECKUMU 3aKOHOMEPHOCTSAMH,
3aKOHAMHU U TEOPUSIMH; PACIIUPEHUE 00hEMA HCTIOIB3YyEMbIX
(M3UYECKUX TOHSITHI, TEPMUHOJIOTUHA U CHUMBOJIUKY;

— TpuobpeTeHne 3HaHU 0 GyHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHAX,
JIeKAIUX B OCHOBE COBPEMEHHOMN (PU3NYECKON KapTUHBI MUPA, O
HanOoJiee BaXKHBIX OTKPBITUAX B 001aCTH (PU3UKH, OKa3aBIINX
OTpeEIISIONIee BIUSHUE Ha Pa3BUTUE TEXHUKU U TEXHOJIOTHH;
NOHUMaHUe GU3NYECKON CYIIHOCTH SIBICHUM, HAOII0AAEMBbIX BO
Bcenennoi;

— OBJIQJICHHE OCHOBHBIMU METOaMU HAYYHOTO TIO3HAHUS MTPUPOIBI,
UCIOJIb3yEeMbIMH B (pu3uKe (HaOnroaeHne, OnrucaHue, M3MepeHue,
BBI/IBIDKEHUE TUIIOTE3, IPOBEJICHUE SKCTIEPUMEHTA); OBJIaJICHUE
YMEHUSIMUA 00pa0aThiBaTh JaHHBIC SKCTIEPUMEHTA, OOBIACHSTH
MOJTyYEHHBIE PE3yIbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXTY
bu3nYeCcKUMH BETUYMHAMU B HAOII01aeMOM SIBJICHUH, JIE1aTh
BBIBOJIBI;

— orpaboTKa yMeHUs pemarh GU3ndecKue 3a1a4u pa3HbIX yPOBHEH
CJIO)KHOCTH;

— TpUOOpETEHHE: OMBITa PA3HOOOPA3HON ACSITETLHOCTH, OTIHITA
MO3HAHMS U CAMOTIO3HAHMS, YMEHHU CTaBUTh 3a]1auH, peniaTh
poOJIeMbI, TPUHUMATH PEIICHHSI, NCKATh, aHATTU3UPOBATH U



oOpabaTbIBaTh HHPOPMALINIO; KITFOUEBBIX HABBIKOB (KIHOUEBBIX
KOMITETEHI[1H ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHNE: KOMMYHUKAIUH,
COTPYIHUYECTBA, U3MepeHuil, 3((HEeKTUBHOTO 1 0€30aCHOTO
MCIIOJIb30BaHUS PA3IMYHBIX TEXHUUECKHX YCTPOUCTB;
— OCBOEHHE CIIOCOOOB HUCIOJIb30BaHUs (PU3NUECKUX 3HAHUH 15
pEILIeHUs] IPAKTUUECKUX 3aj1ay, OObSICHEHUS SIBICHUN OKPYKaroIIen
JIEMUCTBUTENBHOCTH, 00eCIIeueHNs O€30IIaCHOCTH KM3HU U OXPaHbl
HIPUPOJIBL;
— pPa3BUTHE MM03HABATEIIbHBIX HHTEPECOB, HHTEIIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEN B Mpoliecce NpuoOpeTeHNsI 3HAHUM ¢
MCIIOJIb30BaHUEM PA3TUYHbBIX UCTOYHUKOB HHPOPMAIIH U
COBPEMEHHBIX HH(POPMAILIMOHHBIX TEXHOJIOTUI; YMEHUI
dbopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO ITO3HITHIO TI0
OTHOILICHUIO K (pU3MUecKoi HHPOpMALINH, TOTYYaEMOM U3 Pa3HbIX
MCTOYHHKOB;
— BOCHHUTAaHHE YBOXKUTEIHLHOTO OTHOIICHHUS K YUEHBIM U UX OTKPBITHSM,
YyBCTBa TOPJIOCTH 32 POCCHICKYIO (DU3MUECKYIO HAYKY.
Oco0eHHOCTH Lieenonarasus s 6a30BOro ypoBHsi COCTOUT B TOM,
4TO 00y4eHHE OPUEHTUPOBAHO B OCHOBHOM Ha ()OPMHUPOBAHUE Y
oOyyJaromuxcs o01Iel KyabTypbl U HAYyYHOIO MUPOBO33pEHUS, HA
HCIIOJIb30BaHUE MTOJyYEHHBIX 3HAHUW U YMEHUN B IIOBCEAHEBHOMN
KU3HU.
OcoOeHHOCTD Lienenonaraius s yauyonéHHo20 Ypo6Hs COCTOUT B
TOM, YTOOBI HAIPaBUTh AKTUBHOCTH CTAPIIEKIACCHUKOB Ha MOATOTOBKY
K Oyayieit nmpodecCuoHaIbHOM eATeNbHOCTH, Ha (popMUpOBaHUE
YMEHHM U HAaBBIKOB, HEOOXOAUMBIX IS TPOAOIKEHUSI 00pa30BaHUs B
BBICIIUX Y4eOHBIX 3aBEICHUSIX COOTBETCTBYIOLIETO MPOUIIs, a TAaKKe
Ha OCBOEHUE 00bEMA 3HaHUI, JOCTATOYHOIO ISl POJIOJIKEHUS
o0Opa30BaHUs U CaMOOOpPa30BaHUsI.
Coneprxanue Kypca (pU3MKH B IPOTpaMME CPEIHETO OOLIETO
o0pa30BaHUs CTPYKTYpUPYETCS HA OCHOBE (PU3NYECKUX TEOPUN U
BKJIIOYAET CJIEIYIOIINE pa3/ieiibl: HayqHbI METO/ TO3HAHUS IPUPOIBI,
MEXaHUKa, MOJIEKYJIsIpHas (U3HUKa U TEPMOJIMHAMUKA,



ANIEKTPOJMHAMUKA, KOJIEOaHHsI U BOJIHBI, ONTHKA, CIICIIUATIbHAS TEOpHs
OTHOCHUTEIIbHOCTH, KBaHTOBas (pu3uKa, cTpoeHue BeeneHHO.

3. MECTO KYPCA ®U3UKHU B YYEBHOM IIJIAHE
B cootBeTcTBUM ¢ 6a3UCHBIM YUE€OHBIM IJIAHOM KYpCy PU3UKHU
cpenHel (ToJTHOM) MIKOJbI MPEAIIECTBYET KypC (PU3UKK OCHOBHOM
mKobl (7—9 Ki1acchl), BKIOYAOMINKN 3JIEMEHTapHbIE CBEJICHUS O
(dbu3nyecKux BeIUYMHAX U sBJeHusX. Ha atane cpenneit (1moaHoi)
IIKOJIbI BOBMOXKHO M3y4YE€HHE 00Y4arolMMUCS €CTECTBO3HAHUS TUO0
(¢bu3vku Ha 6a30BOM WJIH yIIIyOJIEHHOM ypoBHE. M3yuenue ¢pu3uku Ha
0a30BOM yPOBHE MOXET OBITh IPETYCMOTPEHO MPU COCTABICHUN
y4eOHBIX IIAHOB YHUBEPCATHHOTO U COITUATHBHO-IKOHOMUYECKOTO
npoduieil, a Takke MEIUKO-OMOIOTHUECKOTO U SKOJIOTHYECKOTO
HaIPaBJICHUI €CTeCTBEHHO-HayIHOTO TTpodrutst. M3ydenue dusnku Ha
YDIyOJIEHHOM YPOBHE MOXKET OBITh IPETYCMOTPEHO TIPH COCTABIICHUN
y4eOHBIX IUIAHOB (DU3UKO-MATEMATHIECKOTO, TEXHOJIOTHIECKOTO
(MH)XEHEPHOTO) U €CTECTBEHHO-HAYYHOTO MPOQu-
JIEH.
Jannast pabodas nporpamma o gu3uke Jjisi 6a30BOro ypoBHsI
cocraBiieHa u3 pacuéta 136 4 3a qBa roga oOyueHus (1o 2 4 B HEJEIIO
B 10 u 11 xnaccax); B nporpamme yuteHo 10% pe3epBHOTo BpeMeHH.
JIist yrinyOs€HHOro ypoBHA U3ydeHus: (PU3UKU MporpaMMa paccuuTaHa
Ha 340 4 3a nBa rojga obydenus (1o 5 4 B Hegento B 10 u 11 knaccax); B
nporpamme yuteHo 15% peszepBHoro BpeMenu. PezepBHoe Bpems
YYHUTEIIb MOXKET UCIIOJIB30BATh JJISl YBEIMUEHUS BPEMECHH Ha U3YyYCHHE
OTIEBHBIX TEM Kypca (PU3UKN B 3aBUCUMOCTH OT MOTPEOHOCTEH
yYaImuxcs. YUUTHIBAETCS TAKXKe TOT (DaKT, 4TO peabHas
MIPOJOIKUTEIHPHOCTh YI€OHOTO TO/1a BCET/Ia OKAa3bIBACTCS MEHBIIIC
HOPMAaTUBHOM.

4. PE3YJIBTATbBI OCBOEHUS KYPCA ®U3UKHU
JlesiTenbHOCTh 00pa30BaTeIbHOM Opranu3aiuy o0ero 0opasoBaHus
pu 00y4eHun (PU3MKE B CPEIHEH IIKOJIE JOKHA OBITh HaIpaBjieHa Ha



JIOCTHKEHHE 00yJaIOIIUMUCS CIEAYIOIIUX JIUYHOCHHBIX
pe3ynbmamos:

— YMEHUE YIPaBISTh CBOEH MO3HABATEIBHON ACSITEIbHOCTDIO;

— TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCTIE
caM000pa30BaHHUIO, Ha MPOTKEHUHU BCEH KU3HU; CO3HATEIILHOE
OTHOUIEHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEIIHON
npodeccuoHaIbHON U OOLIECTBEHHOMN JESATENbHOCTH;

— YMEHHE COTPYAHUYAThH CO B3POCIIBIM, CBEPCTHUKAMU, IETHbMU
MJTQ/IIIEr0 BO3pacTa B 00pa3oBaTeIbHOM, yueOHO-HCCIIe0BaTENbCKOM,
NPOEKTHOM U JPYTUX BUJIaX JAESTEIbHOCTY;

— ¢c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH; OCO3HAHUE 3HAYUMOCTH
HayKH, BIIaJICHUS 10CTOBEPHOI HH(pOpMaLneit 0 mepe1oBbIX
JTOCTM)KCHHSIX U OTKPBITUSX MUPOBOU U OT€UECTBCHHON HAYKH;
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONUCTBE MHUpa U
oO11ecTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;

— YyBCTBO FOPAOCTH 32 POCCUHCKYIO (PU3UUYECKYIO HAYKY, TYMaHHU3M;

— TIOJIOXKUTENIbHOE OTHOIIEHUE K TPYIY, LIeNEeYyCTPEMIEHHOCTD;

— DKOJIOTUYECKAs KyIbTypa, OEpe’KHOE OTHOIIEHUE K POAHON 3emiie,
OpUPOAHBIM OorarcTBamM Poccuu u Mupa, noHUMaHue
OTBETCTBEHHOCTH 3a COCTOSIHME MPUPOIHBIX PECYPCOB U pa3yMHOE
IPUPOIOTIOJIb30BAHHKE.

— MeTanpeaMeTHbIMH Pe3yJibTATAMU OCBOCHUS BBIITYCKHUKAMU
CpEeIHEH MIKOJIBI MPOrPaMMBbI 1O (PU3UKE SBISIOTCS:

— 1) oceoenue pecynamuenvix YHUBEPCAILHBIX YYEOHBIX OeUCTNEULL:

— CaMOCTOSITENIbHO OMPEIENSTh eI, CTABUTh U (POPMYIIHPOBATH
cOOCTBEHHBIC 3a/1a4H B 00PA30BATEILHOMN ACSITEIHLHOCTH U
KU3HCHHBIX CUTYAIUX;

— OILIGHHBATh PECYPChI, B TOM YHUCIIE BpEMs U Jpyrue HeMaTepuaibHbIe
pecypcbl, HEOOXOUMBIE JIJIsl JOCTHKEHHUS [TOCTABJICHHOMN paHee 1eu;

— COTOCTaBJIATh UMEIOLIUECS BO3MOXXHOCTH U HEOOXOAUMBIE TS
JOCTHXKEHHUSI 11eJT1 PECYPCHI;

— ONPENENATh HECKOJIBKO MyTeW TOCTUKEHUS TOCTaBICHHOW LIETH;



— 3a7aBaTh MapaMeTPhbl U KPUTEPUH, 10 KOTOPHIM MOKHO OIPEICIIUTD,
YTO 11€JIb IOCTUTHYTA;

— COIOCTABJIATh MOJYYEHHBIN PE3yJIbTaT AESTEIbHOCTH C MOCTABIEHHON
3apaHee LENbIo;

— 0CO3HaBaTh MOCIEACTBUS TOCTUKEHUS ITOCTABICHHOM 1IEH B
NEeSATETbHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOUIUX JIIO/IEH;

— 2) oceoenue no3sHasamebHbLX YHUBEPCANbHBIX Y4eOHbIX 0elticmEUL:

— KPUTHUYECKH OLIEHUBATh U UHTEPHPETUPOBATh UHPOPMAIUIO C Pa3HBIX
MMO3UIIMH;

— pacno3HaBaTh U GUKCUPOBATh MPOTHUBOPEUHS B MHHOPMAIIMOHHBIX
HMCTOYHHKAX;

— HCMOJB30BaTh PA3IMYHbIE MOJEILHO-CXEMATUUECKHE CPEACTBA JIsl
MIPE/ICTABIICHUSI BBISIBICHHBIX B MH(GOPMAIIMOHHBIX UCTOYHUKAX
IIPOTUBOPEUN;

— OCYIIECTBIIATH Pa3BEPHYTHIN HHPOPMAITMOHHBINA MOUCK U CTABUTH HA
€ro OCHOBE HOBbIC (YueOHBIC U TTO3HABATEIHHBIC) 3a/1a4H;

— WCKAaTh U HAXOIUTh 0000MIEHHBIEC CITOCOOBI PENICHMS 3a/a4;

— MPUBOJIUTH KPUTUUYECKHUE apTyMEHTHI KaK B OTHOIIIEHUH COOCTBEHHOTO
CYXKII€HHUSI, TAK U B OTHOLIEHUHU JEUCTBUH U CYKJIECHHUI IPYyroro
YEJI0BEKA;

— aHaJU3UPOBaTh U MPEe0OPA30BHIBATH TPOOIEMHO-ITPOTUBOPEUNBHIE
CUTYallNH;

— BBIXOJIUTH 32 PAMKHU Y4€OHOTO MPEAMETA U OCYIIECTBIATh
L[eJICHANPABIICHHBIN MOUCK BO3MOXHOCTH IUPOKOTO MEPEHOCca
CPEIICTB U CITIOCOOOB JICHCTBUS,

— BBICTpaMBaTh HHAUBUIYATHHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO,
YUYUTHIBAsE OTPAHUYEHUSI CO CTOPOHBI IPYTHX YYACTHUKOB U
peCypCHBIE OTPaHUYCHHUS;

— 3aHWMATh Pa3HbBIC TTO3UIIMU B TIO3HABATEIHLHOM IEATEbHOCTH (OBITh
YUEHHUKOM U yuuTesnem; GopMyIupoBaTh 00pa30BaTeIbHbIN 3a1IpOC U
BBITIOJIHATH KOHCYJIBTaTUBHBIE (DYHKIIMU CAMOCTOSITENIbHO; CTABUTD
npoOsieMy u padoTarh HaJl €€ pelieHueM; YIpaBiIsiTh COBMECTHOM
M03HABATEIBHON JEATEIbHOCTHIO U MOTUUHATHCA);

3) oceoenue KOMMYHUKAMUBHBIX YHUBEPCATILHBIX YUeOHbIX 0eUCEULL.



— OCYULIECTBIIATH JEJIOBYI0O KOMMYHHKALIMIO KaK CO CBEPCTHUKAMMU, TaK U
CO B3pOCJIbIMU (KaK BHYTpU 00pa30BaTEIbHON OpraHu3aliu, TaK 1 3a
e€ mpeneamMn);

— TIPU OCYILIECTBICHUU TPYNIOBOIN padOThI OBITH KaK PyKOBOJUTEIIEM,
TaK 1 YJIECHOM MPOEKTHON KOMaHbl B Pa3HBIX POJIIX (T€HEpaTopoM
ujei, KpUTUKOM, UCIIOTHUTEIIEM, MPE3EHTYIOMINUM U T. 11.);

— Pa3BEPHYTO, JOTUYHO U TOYHO M3JIAraTh CBOKO TOUYKY 3PEHUS C
UCIOJIb30BAHUEM a/IEKBATHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX
CPEACTB;

— pacno3HaBaTh KOH(PJIMKTOT€HHbIE CUTYaAllMU U MIPEIOTBpAIIaTh
KOH(DJIUKTBI 10 UX aKTUBHOM (ha3bl;

— COIIaCOBBIBATh MO3UIIUU YWIEHOB KOMaH bl B Ipoliecce paboThl Haj
00IIIUM TIPOYKTOM/pEIICHUEM;

— TPECTABIATH MyOIUYHO PE3YAbTaThl MHANBUAYAIBHON U TPYIIIOBOM
NEATEIBHOCTH KaK NEPE 3HAKOMOM, TaK U Iepe]l HE3HAKOMOU
ayIMuTOPUEN;

— moadupaTh NapTHEPOB IS 1€TI0BOM KOMMYHHUKAIIMU, UCXOS U3
COO0pakeHU Pe3yabTaTUBHOCTH B3aUMOCICTBUS, a HE JIMYHBIX
CUMIIATHM;

— BOCIIPUHUMATh KPUTUYECKHUE 3aMEUaHUsl KaK pecypc cOOCTBEHHOIO pa
BUTHUS;

— TOYHO U €MKO (hOpPMYJIMPOBATh KaK KPUTUUECKHE, TAK U
0J100pUTEIbHBIE 3aMEUaHUsl B a/ipec APYTrUX JIOAEH B paMKax JeJI0BOM
1 00pa30BaTEIbHON KOMMYHUKAIIMH, U30€ras MpH 3TOM JIMYHOCTHBIX
OLICHOYHBIX CYXXICHHM.

Ilpeomemmnvimu pe3yibmamamu OCBOCHUS BBIITYCKHUKAMH CPEIHEN
IIKOJIBI IPOTPaMMBbI 10 (pr3uKe Ha 6a30BOM YPOBHE SIBIISFOTCSL:

— c(hopMUPOBAHHOCTH MPEACTABICHUIN O 3aKOHOMEPHOU CBSI3H U
M03HABAaEMOCTH SIBJICHUI NPUPO/IBI, 00 0OBEKTUBHOCTH HAYYHOTO
3HaHUS, O POJIU U MecTe (PU3UKU B COBPEMEHHON HAyYHOU KapTUHE
MUpa; TOHUMaHUe posid GU3UKHU B POPMUPOBAHUH KPYTro3opa
(GYHKIIMOHATBHOW IPAMOTHOCTH Y€JIOBEKA ISl pelIeHUs
MIPAKTUYECKUX 3a/1aY;




— BJIaJICHUE OCHOBOMOJATAIOIUMHU (PU3NYECKUMU TOHITUSIMH,
3aKOHOMEPHOCTAMH, 3aKOHAMU U TEOPUSIMU; YBEPEHHOE IOJIb30BAHUE
bu3HYeCKON TEPMUHOIOTHEN U CUMBOJIUKOM;

— chOpMHUPOBAHHOCTh MPEIACTABICHUN O (U3UYECKOU CYIIHOCTH
SABJICHUM IPUPOABI (MEXaHUUYECKUX, TEIJIOBBIX, SIEKTPOMATHUTHBIX U
KBAHTOBBIX ), BUJIaX MaTepuu (BEIIECTBO U MOJIE), TBUKEHUU KaK
croco0e CyIleCTBOBAHMS MaTepuu; YCBOCHUE OCHOBHBIX UIEH
MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHHH BELIECTBA,
AIIEMEHTOB EKTPOAMHAMUKY U KBAHTOBOM (DU3UKU; OBJIaICHHE
NOHSATUIHBIM aIapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3UKHU;

— BJIAJICHHE OCHOBHBIMU METOIAMH HAYYHOT'O NTO3HAHMS,
UCIIOJIb3yEMbIMH B (pM3MKe: HAOIONEHUE, ONTUCAHUE, U3MEpPEHHE,
HKCIEPUMEHT; BiIaJICHUE YMEHUSIMHU 00padaThiBaTh Pe3yabTaThl
U3MepeHHit, 00HAPYKUBATh 3aBUCUMOCTb MEXTy (PU3NUECKUMU
BEJIMYMHAMU, OOBSICHATDH MOTyYEHHBIEC PE3YNbTAThl U JI€TaTh BHIBOIBL;

— BJIAJICHUE YMEHMSIMH BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUSA
OCHOBOMOJIATAIOMINX (PU3NUIECKUX 3aKOHOMEPHOCTEN U 3aKOHOB,
MPOBEPSTHh UX HKCIIEPUMEHTAILHBIMU CPEACTBAMU, (HOPMYIIUPYS LIETh
UCCJIeIOBAHUS; BIAJICHUE YMEHUSIMU ONUCHIBATH U OOBSICHATH
CaMOCTOSITEJIBHO MPOBEAEHHBIE DKCIIEPUMEHTBI, AHAIN3UPOBAThH
pe3yabTaThl MOJYYEHHOU U3 3KCIIEPUMEHTOB MH(OpMAIIHH,
ONPENEIIATh 1I0CTOBEPHOCTH MOJYYEHHOTO PE3ybTaTa;

— YMEHHE pelaTh NpoCcThle PU3NUECKUE 3a]a4u;

— c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHSATH NOTYyYCHHbIEC 3HAHUS IS
OOBSICHEHHS YCIIOBUH MPOTEKaHUs PU3UUECKUX SABJICHUIN B IPUPOJE U
JUTSI IPUHATHS IPAKTUYECKUX PELIEHUI B TOBCEAHEBHOM KU3HU;

— TOHMMaHue GU3NYECKUX OCHOB U MPUHIIUIIOB JIEHCTBUS (pabOThI)
MAIIMH U MEXaHU3MOB, CPE/ICTB MEPEIBUKCHHS U CBA3H, OBITOBBIX
npruOOPOB, MPOMBIIIECHHBIX TEXHOJIOTHYECKUX MPOLIECCOB, BIUSHUS
UX Ha OKPYXAIOIIYI0 CPENY; 0CO3HAHUE BO3MOKHBIX IIPUYHH
TEXHOTEHHBIX U HKOJIOTUYECKUX KaTacTpod;

— c(opMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOLIEHUIO K
¢busndeckoi nHopMaIK, MOTy4yaeMoi U3 pa3HbIX HCTOYHUKOB.



IIpeameTHbIE pe3yabTaTbl OCBOCHUS BBIITYCKHUKAMU CPEIHEM IIKOJIBI
MporpamMMBbl 1o (hU3UKEe HA YIITYOIEHHOM YPOBHE JTOJKHBI BKITIOYATh
TpeOOBaHUS K pe3yJibTaTaM 0CBOEHUS 0a30BOTO Kypca U
JOTIOJIHUTEIBHO OTPaXKATh:

— ¢(OpMHPOBAHHOCTH CUCTEMBI 3HAHUN 00 00IIUX (HU3NUECKUX
3aKOHOMEPHOCTSX, 3aKOHAX U TEOPUSIX U MPEJICTABICHUN O 1eWCTBUU
BO BcenenHoil puznueckux 3aKOHOB, OTKPBITHIX B 3¢MHBIX YCIIOBHUSX;

— OTpabOTAaHHOCTh YMEHHUS UCCIIE0BATh U aHATU3UPOBATh
pazHooOpa3Hble (PU3NUECKUE ABJICHUS U CBOMCTBAa 0OBEKTOB,
O0OBSACHATH Te0(PU3NYECKUE SIBICHUS U MPUHIUIIBI padOThl U
XapaKTEePUCTUKH MTPHUOOPOB U YCTPOUCTB;

— YMEHHE pelIaTh CIOKHBIE 3a/1a4H;

— BJIaJICHUE YMEHUSMU BBIJBUTATh TUTIOTE3bI HA OCHOBE 3HAHUS
OCHOBOMOJIATAIONINX (PU3UUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB,
MIPOBEPSTH UX IKCIIEPUMEHTATBLHBIMHU CPEACTBAMU, (HOPMYIUPYS LIETh
UCCJICIOBAHMUS,

— BJIaJICHUE METO/IaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U
MpoBeIeHNUs PU3NYECKUX IKCIIEPUMEHTOB, ONUCAHMS U aHAJIU3a
MOJTy4€HHON U3MEpUTEIHHOU HHPOpPMAIUH, OTIPEACIICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yiIbTara;

— c(opMUPOBAHHOCTh YMEHUH IPOTHO3UPOBATH, aHATU3UPOBATH U
OLICHUBATh MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NEeSATEIbHOCTH YEJIOBEKA, CBA3aHHON ¢ (PU3NUECKUMHU MPOLECCAMHU, C
MO3UINI SKOJIOTUYECKON OE30MMacCHOCTH.

5. COAEP/KAHUE KYPCA ®U3UKH
ba3oBblii ypOBEHB
Pu3nKa U eCTECTBEHHO-HAYYHbI METO NO3HAHUSA NPUPOABI
®dusuka — QpyHIaMEHTalIbHas Hayka o npupoze. HayuHblil meton
no3HaHus. MeTobl uccieoBanus GU3NUECKUX SIBICHUIA.
MopenupoBanue Gu3NYECKUX SBICHUN U TiporieccoB. Hayunbie ¢akThl
Y runote3bl. PU3n4eCcKUe 3aKOHbBI M TPAHMIIBI UX IPUMEHUMOCTH.



du3nyeCcKre TEOPUU U MPUHIHUII COOTBETCTBUA. Dusnueckue
BennuuHbl. [lorpemnoctu n3mepenuii pusnueckux BeauuuH. Ponb u
MecTo (pu3uKu B ((OPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHUHBI
MHPA, B IPAKTUYECKOMN ACATEIBHOCTH JIIOAEU. Dusuka u Kyiomypa.
Mexanuka

['panuLIBI TPUMEHUMOCTH KJIACCUYECKON MexaHuKH. [IpocTpancTBO 1
BpeMsi. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHNA. CUCTEMBI
orcuéra. CKalIpHbIe U BEKTOPHbIE (PU3NYECKUE BETUUUHBI.
Tpaexropus. IIyts. Ilepemenienne. CkopocTb. YCKOpEHUE.
PaBHOMEPHOE M paBHOYCKOPEHHOE MPSAMOIMHENHOE IBHKEHUE.
PaBHOMEpHOE NBHIKEHUE 11O OKPYKHOCTH.

B3aumoneiictBue Ten. Apnenue unepiuu. Cuia. Macca.
NuepumanbHbie cCUCTEMBI OTCU€Ta. 3aKOHbI AMHaAMUKU Hetotona. Cuna
TSXKECTH, BEC, HEBECOMOCTbh. CUJIbl YIPYTOCTH, CUJIBI TPEHUS. 3aAKOHBI:
BCEMUPHOTO TAroTeHus, ['yka, Tpenus. Mcnonvszosanue 3aKkoHos
MeXaHUKU 0715 00bACHEHUs 08UMNCEHUs HeOeCHbIX mel U Ol pa36Umus
KOCMUYECKUX UCCTe008aHU.

Nmnynbc maTepualibHOM TOUYKK U CUCTEMBI. IMITYJIbC CUJIBI. 3aKOH
COXpaHeHHs uMnyibca. Mexannyeckasi pabora. MOIIHOCTb.
MexaHuyeckasi SHEPTHS MaTEPUATIbHON TOYKH U CUCTEMBI. 3aKOH
COXPaHEHHs] MEXaHUYECKOM 3Hepruu. PaboTa CUIbl TSKECTH U CHIIbI
YIPYTOCTH.

PaBHOBecHe MarepruaibHOM TOYKU U TBEPAOTO Teaa. MOMEHT CUIIBL.
YcnoBus paBHOBecHs. PaBHOBecHe )KUAKOCTH U ra3a. /laBieHue.
Heuoicenue scuokocmu’ .

MousiekyasipHas pu3uKa ¥ TEPMOAMHAMMKA
MonekynsipHo-kunetnueckas teopust (MKT) crpoenus Bemectsa u eé€
AKCIEPUMEHTAJIBHBIE JOKA3aTENBCTBA. TEemI0BOE PABHOBECHE.
AOGcotoTHas TeMIieparypa Kak Mepa CpeHel KHHETHYECKOW YHEPTUN
TEIUIOBOTO JBM>KEHHS 4aCTHUL BelllecTBa. Moaenp naeanbHOro rasa.
JlaBneHue rasa. YpaBHEHHUE COCTOSIHUS UJICAJIbHOTO ra3a. YpaBHEHHUE
Menneneesa—Kuaneitpona. ['a30BbIe 3aKOHBI. ATperarHble COCTOSTHUS
BellleCTBA. B3anMHbIe PEBpAILICHUS KUIKOCTH U ra3a. Baasxcnocmo
6030yxa. Mojenb cTpoeHus )kuakoctei. [[loBepXHOCTHOE HATSKEHUE.



Kpucrannuueckue u amopdusie Tena. Buyrpennsis sneprusi. Padora u
TeIuIonepeaada Kak CnocoObl N3MEHEHUSI BHYTPEHHEH SHEPTUH.
VYpaBHeHue TeroBoro Oananca. [lepBblil 3aKOH TEPMOAHMHAMUKH.
HeoOparumocTs TemnoBsix nporeccos. [Ipunmmmnst aevicteus u KI1/]
TEIUIOBBIX MAlIUH.

OCHOBBI TIEKTPOAUHAMU KU

DNEKTpUYECKHE 3apsbl. 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO 3apsia.
3akoH Kynona. Dnekrpuueckoe nojue. Hanpspk€HHOCTh M MOTEHIMA
AIIEKTPOCTATUYECKOTO MOJs. JINHUM HAaNpSKEHHOCTH U
AKBUIIOTEHLIUAJIBHBIE IOBEPXHOCTH. [I[pUHIIMT CynepHO3ULIUN MTONEH.
1Ipo8oOHUKU U OUIIEKMPUKU 8 DTIeKMPUUECKOM noje. INEKTPOEMKOCTb.
Konnencarop. [locrostHHbIN 3nekTpruueckuii Tok. Cuia Toka.
Conporusnenue. [locnenoBarebHOE U TApAILIENBHOE COETUHEHUE
MPOBOAHUKOB. 3akoH [[xoyns—IJleHna. DneKTpoaBMKyIIas cuia.
3akoH OMa 1Sl HOJTHOM LeH. DIEKTPUYECKUI TOK B MPOBOIHUKAX,
IEKTPOJINTAX, ITOIYIIPOBOAHUKAX, I'a3aX U BaKyyMe.
Ceepxnposooumocme.

MarunutHoe nosie. BEKTop MHAYKIIUYM MAarHUTHOTO T10J14. JlercTBre
MAarHUTHOTO IOJIS1 HA TPOBOJHHUK C TOKOM U JBHKYLIYHOCS
3apspkeHHYr0 yactuiy. Cruna Amnepa u cuna Jlopenna. MarHutHbie
CBOMCTBa BeIleCTBa.

SIBiieHHE DNEKTPOMArHUTHOW UHAYKIUU. MarHuTHbIN NTOTOK. [IpaBuiio
JleHiia. 3aKOH 3JIEKTPOMAarHUTHON MHIYKIMU. SIBIIEHUE
CaMOMHAYKIUHU. THAYKTUBHOCTB. DJIIEKTPOMArHUTHOE T0JIE. JHepaus
NEeKMPOMASHUMHO20 NOJIA.

Kosie6anust 1 BOJIHBI

Mexanunueckue konebanus. 'apmonnueckue konedbanus. CBOOOAHbIE,
3aTyXarllye, BEIHYKIEHHbIE KoneOanus. [IpeBpanienus s3nepruu npu
Konebanusax. Pesonanc.

OnexTpoMarHuTHblie konebanus. KonedarenbHbI KOHTYD.
[TepeMeHHBIN NIEKTPUUECKUIN TOK. Pe3oHaHc 6 anekmpuyeckou yenu.
Kopomkoe 3amvikanue.



Mexanuueckue BoiHbL. [IpogonasHbIe U monepeunbie BOJIHBI. CKOPOCTh
U JJTMHA BOJHBL. Mumeppepenyus u ougpakyus. Snuepeus 601HbL.
3eyKosvle gonHbl.

DneKTpoMarHuTHbIE BOIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
JInana3oHbl AEKTPOMArHUTHBIX U3JIYYEHUN U UX MPAKTUYECKOE
IPUMEHEHHUE.

Onruka

I'eomeTpuueckas ontuka. CKOpoCTh CBETA. 3aKOHBI OTPAKEHUS U
npenaomieHus ceera. Popmysa TOHKOM JIMH3bl. BOJIHOBBIE CBONCTBA
CBeTa: AucIiepcHsi, uuTepdepeHus, tudpakuus, HOIIPU3ALIHSL.
OCHOBBI CIIENUAIBHON TEOPUH OTHOCUTEIbHOCTH

[TocTynarel TEOpUKM OTHOCUTEIIBHOCTH U CIEACTBUS U3 HUX.
NHBapraHTHOCTH MOJYJISl CKOPOCTH CBETA B BAKyyMe. DHEPTrHUs MOKOSI.
CBsi3b MacChl U SHEPTUHU CBOOOHOMN YaCTHUIIBI.

KBanToBas ¢pusuka. @Puszuka aromMa 1 aTOMHOIO SApa

['mnore3a M. Ilnanka. @otosnexrpuyeckuid 3¢ hekt. OnbITHI
CroneroBa. 3akoHbl poTodrpdekra. YpaBHeHue DiHiTeriHa. DOTOH.
KopnyckynsipHo-BosHOBOM nyanusM. Coomuouienue
Heonpeoenénnocmetli I etizenbepea.

[1nanerapnas moaens aroma. OObsICHEHUE JIMHEWMYATOTO CIIEKTPa
BOJIOPO/Ia HA OCHOBE KBAHTOBBIX MOCTYJaTOB bopa.

CocTaB U CTPOEHUE ATOMHBIX /1€p. DHEPTHUSI CBA3U aTOMHBIX SED.
Busl pagnoakTUBHBIX MPEBpPAIIEHUH aTOMHBIX SIJIEP. 3aKOH
PaIHOAaKTUBHOTO pacnaaa. Anepusie peakiuu. LlenHas peakuus
nenenus saep. [lpumenenue s0epHoti snepauu.

DOneMeHTapHble YacThilbl. DyHIaMEHTaIbHbIE B3aUMOICHCTBUSIL.
Crpoenue BeesieHHOM

Conneunasi cuctema: IUIaHEThI U MaJibie Tela, cuctema 3emiisi—JIIyHa.
Crpoenue u 3Bomouus Conuua u 38€31. Kiaccudukanus 38E31.
3BE3MBI U UCTOYHUKHU UX SHEPTUH.

l"anaktuka. CoBpeMEHHbIE MPEACTABIECHUS O CTPOCHHUH U 3BOJIIOLIUU
Bcenennoi.



IIpumepHbIii IepeYyeHb NPAKTHYECKUX M J1a00PATOPHBIX padoT
IIpsmble U3MepeHus:

M3MEPEHNE MTHOBEHHOM CKOPOCTH C UCIIOJIb30BAHUEM CEKYHAOMEpa
WJIM KOMITBIOTEpA C JaTYUKAMU;

CpaBHEHHE Macc (110 B3aUMOJICHCTBUIO);

U3MEPEHNE CUJI B MEXAHHUKE;

U3MEPEHHUE TEMIIEPATYPBI KHUAKOCTHBIMU U LIU(PPOBBIMU
TEPMOMETPAMHU;

OLIEHKA CHJI B3aUMOJEICTBUS MOJIEKYI (METOOM OTpPbIBA KaIEellb);
AKCIIEpUMEHTaJIbHAas poBepKa 3akoHa [eii-Jlroccaka (n3mepeHue
TEPMOJMHAMUYECKHUX [TapaMEeTPOB rasa);

n3Mmepenue JJ[C UCTOUHMKA TOKa,

orpesenieHne nepuoja oopamieHus TBOHHBIX 3BE3] (110 eYaTHBIM
MaTepHaiam).

KocBeHHBIE U3MEPEHUS:

U3MEPEHUE YCKOPEHHUS;

M3MEPEHUE YCKOPEHHUST CBOOOTHOTO T1aJICHNS,

OTNpEJIEICHNE SHEPTUH U UMITYJIbCA [10 TOPMO3HOMY ITyTH;
U3MEpEHUE yAeIbHON TEIUIOTHI MJIaBJICHUS JIbA;

U3MepeHne HAPsHKEHHOCTH BUXPEBOTO AJIEKTPUUYECKOTO MoJs (pu
HAOJIIOJICHUU 3JIEKTPOMArHUTHON MHAYKIIUH);

U3MEpEHNE BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA;
OTpeJIEIICHHE MOKA3aTelIs MPEJIOMIICHUS CPEIbI;

u3MepeHne (POKyCHOTO pacCTOSHUS COOUpPAIOIIEH U paccenBaroIen
JIVH3;

OTpEeJIeJICHUE ITMHBI CBETOBOM BOJIHBI,

orieHKa MHGOPMAITMOHHON EMKOCTH KoMTakT-aucka (CD);
OTIPEICIICHIE UMITYJIbCA ¥ SHEPTUH YaCTUIIBI TIPH JIBIKEHUU B
MarHuTHOM 1osie (1o gororpadusim).

HaOmoneuust:

HAOIOIEHNE MEXaHUYECKUX SBJICHUHN B HHEPIIUATBHBIX U
HEMHEPIIUATBHBIX CHCTEMaX OTCUETa;

HaOJIIO/IEHUE BBIHYKJICHHBIX KOJICOaHUI 1 PE30HAHCA,
HaOmoneHue audysuu;



— HaOJIIOIEHUE SIBICHUS JIEKTPOMArHUTHON UHTyKIUY;
— HaOIIOIeHUE BOJTHOBBIX CBOMCTB CBeTa: nudpakunu, HHTepHEpEeHIINH,
MOJISIPU3ALIHY;

6. ITAHUPYEMBIE PE3YJIBTATHI U3YYEHUSA KYPCA
OU3UKHN
B pesynbrare u3yuenus Kypca GU3MKUA HA YPOBHE CPEIHETO 00ILEero
00pa3oBaHus BBHITYCKHUK Ha 0a30BOM YPOBHE HAYUUTCS:

— OOBSACHATH HA IPUMEPaX POJIb U MECTO PU3UKHU B (HOPMUPOBAHUU
COBPEMEHHOI HayYyHOU! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOU
TEXHUKU U TEXHOJOTHM, B IPAKTUUECKOU JEATEIIbHOCTH JIFONIEH;

— JEMOHCTPHUPOBATHh HA MMPUMEPaAX B3aUMOCBSI3b MEXIY (DU3UKON U
JIPYTUMHU €CTECTBEHHBIMU HAayKaMU;

— YCTaHaBJIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYUYHbIX SIBICHUN U
MPUMEHSATH OCHOBHBIC (PU3MUECKUE MOJIEIH JIJISI UX ONMCAHUS U
O0OBSICHCHHUS,

— WCITIOJIB30BaTh HHQPOPMAITHIO (PU3NIECKOTO COACPIKAHUS TTPU PEIICHUN
y4eOHBIX, MPAKTUYECKUX, TPOCKTHBIX U UCCIIEOBATEIbCKUX 3a/1a4,
UHTErpupys HH(POPMAIINIO U3 PA3IMYHBIX UCTOYHUKOB U KPUTHUECKU
e€ ollcHMBAs;

— pa3nuyarh U yMETh MUCIOJb30BaTh B yUeOHO-UCCIIEI0BATEIbCKON
JEeSTEIBHOCTH METO/Ibl HAYYHOTO MMO3HaHUs (HaOMIoeHre, ONMCaHue,
U3MEpEHne, IKCIIEPUMEHT, BbIJIBUXKEHUE TUIIOTE3bI, MOJICIMPOBAHUE U
T. 1.) ¥ (hOPMBI HAYIHOTO TTO3HAHUS ((PAKTHI, 3AKOHBI, TEOPHH ),
JEMOHCTPUPYS Ha IPUMEPaX UX POJIb U MECTO B HAYYHOM MO3HAHUM;

— BBITIOJIHATH MPSMBIE U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEJIINYHH,
BBIOMPAsI ©3MEPUTEIIbHBIEC TPHUOOPHI C YIETOM HEOOXOAMMOUN TOYHOCTH
M3MEPEHUH, TIJIAHUPOBATh X0/ U3MEPEHUM, MTOTy4YaTh 3HAYECHHE
M3MEPSIEMOM BEJIMUMHBI U OLIEHUBATh OTHOCHUTEIIbHYIO TOTPEIIHOCTD
1o 3aJaHHBIM (PopMyIam;

— TMPOBOAUTH UCCIEIOBAHUS 3aBUCUMOCTEN MeX 1y GU3MUECKUMU
BEJIMYMHAMM: BBIMOJIHATH U3MEPEHUs, HA OCHOBE HCCIIEOBAHUS
ONPEENSITh 3HAUCHUS TAPAMETPOB, XapaKTEPUIYIOIINX JAHHYIO




3aBUCHUMOCTBb MEKy BEJIMUYMHAMM, U J1€JIaTh BBIBOJ C YYETOM
IIOIPEIIHOCTEN U3MEPEHUM;

— MCMOIB30BATh AJIs OMHMCAHUS XapaKTepa NPOTeKaHus (PU3nuecKux
npoueccoB GU3NYECKUE BETUUNHBI U JEMOHCTPUPOBATH B3aMOCBS3b
MEX1Yy HUMU;

— MCHOJIb30BATh AJI OMMCAHMS XapaKTepa NPOTeKaHus (PrU3NUECKUX
IPOLECCOB (PU3NYECKUE 3aKOHBI C YUETOM IPAHULL UX IPUMEHUMOCTH;

— pelaTh Ka4YeCTBEHHBIE 3a7]a4H (B TOM YHMCIIE U MEXKIIPEIMETHOTO
XapakTepa): UCHOJb3ysl MOJIEIH, (PU3UUECKUE BETMUUHBI U 3aKOHBI,
BBICTPAUBaTh JJOTUUECKHUE LIETIOUYKH 00BACHEHUS (JI0Ka3aTeIbCTBA)
MPEAJIOKEHHBIX B 33/1a4aX MPOIECCOB (SIBICHUN);

— pelarh pacu€THBIC 33J]a4u C SIBHO 3aJIaHHOM (PU3MUECKON MOJEIBIO:
Ha OCHOBE aHaJIM3a YCJIOBHUSA 3a/1aud BbIIEIATH PU3NYECKYIO MO,
HAXOIUTh (PU3NYECKUE BEIMUNHBI U 3aKOHBI, HEOOXOIUMBIE U
NOCTAaTOYHbIE U1 €€ peLeHus,

IIPOBOAUTH PACYETHI U OLIECHUBATh MOJYYEHHBIN PE3yNbTaT;
— YYUTHIBATh IPAHUIBI IPUMEHUMOCTH U3yUYEHHBIX (PU3NUECKUX
MOJIENEN IIPU peIIeHNnU (PU3NUECKUX U MEKITPEIMETHBIX 3a/a4;

— HCHOJIb30BaTh MH(OPMALIMIO U IPUMEHSATh 3HaHUS O MPUHIUIAX
paboThl M1 OCHOBHBIX XapaKTEPUCTUKAX U3YUEHHBIX MAIIUH, IPHOOPOB
U APYTUX TEXHUYECKUX YCTPOMCTB IS PEIICHMS] IPAKTUYECKUX,
y4eOHO-UCCIIE0BATENBCKUX U IPOEKTHBIX 3a]1ay;

—  HCHOJb30BaTh 3HAHUA O PU3NUECKUX 0OBEKTAX U MPOLECCax B
MOBCEIHEBHOM JKU3HU ISl oOecrieyeHust 0e30MacHOCTH MPH
oOpallleHuu ¢ MpUOOpPaMH U TEXHUIECKUMHU yCTPOMCTBAMU, IS
COXpaHEHUs 370POBbs U COOTIOIEHUSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUSI B OKPYKAIOLIEN CpeAe, I IPUHATHUS PELLICHUN B
ITIOBCETHEBHOM KU3HH.

BrintyckHUK Ha 6a30BOM YPOBHE HOIYYUUN BOZMOHNCHOCHIb HAYYUMbCSL:

— NOHUMAMb U 00BACHAMb YELOCMHOCMb QU3UUECKOU meopul,
onpeoenams epanuybl eé NPUMEHUMOCHU U MEeCMO 8 psidy Opy2ux
Gusuueckux meopuii,



— @11ademsb NPUEMAMU NOCPOEHUS. MEeOPEeMUYEcKUX 00KaA3amenbCms, a
maxaice NPOSHO3UPOBAHUS 0COOEHHOCHEU NPOMEKAHUS PUUYECKUX
ABEHULL U NPOYECCO8 HA OCHOBE NOJYUEHHbIX MeOPEemU4ecKux
86160008 U O0KA3AMENLCNG;

— Xapaxmepuso8ams CUCMEMHYIO C853b MeAHCAY OCHOBONONALAIOUUMU
HAYYHLIMU NOHAMUAMU. NPOCMPAHCINGO, 8PEMsL, MAmepus
(6ewiecmeo, none), Osudicerue, CUld, SHepPust,

— 8b108U2AMNDb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONALAIOUIUX
@u3zuUecKux 3aKoHoMepHoCmell U 3aKOHO8;

— CaMOCMOoAmMenbHO NIAHUPOBAMb U NPOBOOUMb (hu3uyecKue
9KCHepUMEHMbl,

— Xapaxmepusosams 2100anibHble npoobiemyl, cmosuue nepeo
yenoseuecmeom (Inepeemuieckue, Colpbesole, IKoNo2uYecKue), u poib
Qusuxu 8 peutenuu Smux npoonem;

— peuwams npaKmuKo-opUeHmupoB8aHuvlie KaueCmeeHHole U pacyémHule
Qusuueckue 3a0aqu ¢ 8b1OOPOM Pu3ULeCKOU MOOeU, UCNONb3YS
HeCKOIbKO (hu3UYecKUx 3aKoH08 UU POPMYIL, CEA3bIBAIOUUX
usgecmmuoble QhusuyecKue 8eIUdUHbL, 8 KOHMEKCIe MeNCNPeOMEemMHbIX
cesazell;

— 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCTIUKY U3V YUEHHBIX
MAwuH, npubopos U MexHU4ecKUx yCmpoucms,

— 00BACHAMb YCI08US NPUMEHEHUSL (PU3UYeCKUX MoOelell npu peuleHuu
Quzuneckux 3a0ay, HAX0O0UMb A0EKBAMHYIO NPEONONCEHHOU 3a0aye
@u3zuueckyto mooenn, paspeuiams npoodiemy Kak Ha 0CHOGe
UMEIOWUXCSA SHAHULL, MAK U NPU NOMOUU MEMOO08 OY eHKU.



BrimyckHUK Ha YIIyOJnEHHOM YPOBHE HAyYUTCS:

— OOBACHATH U AaHAJIM3UPOBATH POJIb U MECTO (PU3UKHU B HOPMUPOBAHUU
COBPEMEHHON HAyYHOU KapTHHBI MUPA, B PA3BUTHUU COBPEMEHHOU
TE€XHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JEATEIbHOCTH JIFOAEH;

— ONPENENATh U AEMOHCTPUPOBATh B3aUMOCBS3b MEXY (PU3UKON U
JIPYTUMHU €CTECTBEHHBIMH HAayKaMU;

— XapaKTepU30BaTh CUCTEMHYIO CBSA3b MEKY OCHOBOIIOJIAratoIMMHU
HAy4HBIMH MOHATUSAMU: IIPOCTPAHCTBO, BPEMs, MaTepus (BEILECTBO,
1oJIe), IBMKEHUE, CUJIA, SHEPTUS;

— MOHUMATh U OOBSICHATH LEJIOCTHOCTh (PU3NYECKON TEOPUH, PA3INIaTh
IpaHuUIbl €€ IPUMEHUMOCTH H MECTO B PALY JPYTUX PUBNUECKUX
TEOPUH;

— BIAAETh MPUEMAMH MTOCTPOCHUS TEOPETUUECKUX JOKA3aTeIbCTB, a
TaK)Ke MPOTHO3UPOBAHUSA 0COOEHHOCTEN MPOTEKAHUS PUZNUECKUX
SIBJICHUH U MPOLIECCOB HA OCHOBE MOJTYYEHHBIX TEOPETUUECKUX
BBIBOJIOB U JIOKA3aTEIbCTB;

— CaMOCTOATEIbHO KOHCTPYHUPOBAThH IKCIIEPUMEHTAIbHBIEC YCTAHOBKU
JUISL IPOBEPKU BBIIBUHYTBIX TUIIOTE3, PACCUUTHIBATH AOCOIIOTHYIO U
OTHOCUTEJIbHYIO IIOTPELIHOCTH ITPOBOAUMBIX U3MEPEHUIA;

— CaMOCTOATEIBHO IUIAHUPOBATH U MPOBOJUTH (PU3NUECKUE
IKCIIEPUMEHTBHI;

— pelaTh NPaKTUKO-OPUEHTUPOBAHHbIE KAYECTBEHHBIE U PACUETHBIE
dusznyeckue 3a1auu ¢ ONMOPOil Kak Ha U3BECTHBIEC (PU3HUECKHE
3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH, TaK U HA TEKCThI C U30BITOUHOI
uHpopMaIuei;

— ONPEIENATh TPAHULBI IPUMEHEHHSI U3YUEHHBIX (PU3MUECKUX MOJIEe
IpU pelieHny GU3NYECKUX U MEKIIPEIMETHBIX 3a/a4;

— BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIINX
(pU3MYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

— XapaKTepU30BaTh I100aIbHbIE MPOOIEMBI, CTOSIILIUE TIEPEN
4eJI0BEUYECTBOM (IHEPreTUUECKHE, ChIPBEBBIE, IKOJIOTUYECKUE), U
poJib (PU3UKU B PEIICHUH TUX MPOOJIEM;




— MPEACTaBIATh MPUHIUIBI PAOOTHI M XapaKTEPUCTUKU U3yUECHHBIX
MallliH, TpUOOPOB U TEXHUUECKUX yCTPOUCTB;
— OOBSICHATH YCJIOBUS MMPUMEHEHHS (PU3NUECKUX MOJIEIeH MpH
pemieHny GU3NYECKUX 3aja4, HaXOAUTh aIeKBaTHYIO IPEII0KEHHOM
3aaue PU3NYECKy0 MOZEIb, pa3pemiarh MpoliaemMy Kak Ha OCHOBE
MMEIOIIUXCS 3HaHMM, TaK U MPU TOMOIIN METOJIOB OLIEHKHU.

BrinmyckHUK Ha yIITyOJIEHHOM YPOBHE HOJYUUN BO3MONCHOCHIL
HAYYUmMoCsi:

— nposepsimsb IKCHEPUMEHMATIbHLIMU CPEOCMBAMU 8bLOGUHYNIbIE
eunomesvl, opmMyIupys yeiv Uccied08aHusi Ha OCHO8e 3HAHUS
OCHOBONONIALAIOWUX PUIUYECKUX 3AKOHOMEPHOCTEU U 3AKOHO8,
—OMUCHIBATh U aHAIIM3UPOBATh MOJYYCHHYIO B PE3YJIbTATE
MPOBENEHHBIX (PU3NUECKUX IKCIIEPUMEHTOB WH(OPMAIIHIO, OTIPEACIISTh
€€ I0CTOBEPHOCTS;

— MOHUMATh U OOBSICHATH CUCTEMHYIO CBSI3b MEXKIY
OCHOBOITOJIATaIOIMMHU HAyYHBIMH MOHSITUSMU: IPOCTPAHCTBO, BpEMSI,
Marepus (BeIIeCTBO, MoJie), ABUKEHUE, CHUJIa, DHEPTHUS;

—pemarb 3KCIEPUMEHTAIbHBIE, KAUECTBEHHBIE U KOJIMYE€CTBEHHbIE
3a/la4M OJIMMIIMAJHOTO YPOBHSI CJIIOKHOCTH, UCIIOJIB3YS (PU3UUECKUE
3aKOHBI, a TAK)KE€ YPABHEHUS, CBA3BIBAIOIINE (PU3NYECKUE BEIUUNHBI;
— aHAJIM3UPOBATH IPAHUIIBI TPUMEHUMOCTH (HU3HUUECKUX 3aKOHOB,
NOHUMATh BceoOUni Xapakrep GyHIaMEeHTaIbHbBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIH30BaHUS YACTHBIX 3aKOHOB,;

— (opMyIUPOBATH U PEIIaTh HOBBIC 3a1a49M, BO3HUKAIOIINE B XOIC
y4eOHO-UCCIIEeIOBATENbCKON U MMPOCKTHOM EATEIbHOCTH;

— YCOBEpIIEHCTBOBATh MPUOOPHI U METO/IbI HCCIIEIOBAHUS
COOTBETCTBHHU C MOCTABICHHBIMH 33]]a4aMH;

— HCHOJIb30BaTh METOJIbl MaTeMaTH4eCKOTO MOJICIMPOBAHUS, B
TOM YHKCJIE MPOCTEHIINE CTATUCTUYECKUE METONbl JUIsi 00pabOTKH
PE3YJIBTATOB AKCIIEPUMEHTA.



7. TemaTn4ueckoe MJIAHUPOBAHHUE C ONIpeaeIeHHEM OCHOBHBIX
BH/IOB VYEOHOU NeATEeJIHLHOCTH.

10 kiaacc 2 yaca B Heaenro (68 yacoB)
Hay4ynbliii MeTox mo3HaHus npupoasbl (1 yac)
®duszuka — GyHaaMeHTanbHas Hayka o npupoje. Hayunsiit MeTos
NO3HAHUSL.

MeTo/1pl Hay4yHOTO HCClIeqOBaHUs (PU3UUYECKUX SIBJICHUM.
DKCIIEpUMEHT U TEOPUS B MPOLIECCE NTO3HAHUS TPUPOJIBI.
[TorpemuocTtn u3mepenus pu3nyeckux BennuuH. HayuHbie rumoTessl.
Mopenu ¢uznyeckux siBneHuid. GU3n4ecKue 3aKOHbI U TEOPHUH.
[‘paHu1bl NPUMEHUMOCTH (PU3HUECKHUX 3aKOHOB. DPU3nNUecKas KapTuHa
mupa. OTKpBITUSA B (PU3HKE — OCHOBA IPOrpecca B TEXHUKE U
TEXHOJIOTUU ITPOU3BOJICTBA.

OcHoenvle yenu: TOBTOPUTH MaTepual U3 Kypca (pU3uKu, U3y4eHHBIN
B 7 — 9 Kiaccax.

Tpebosanusn K ypoeHio n0020MOEKU 00YUaAIOUUXCA:

3Hamov cmMblC NOHAMUL

(du3nUecKoe SABIICHUE, TUIOTE3a, 3aKOH, TEOPHUs], BEIIECTBO,
B3aMMO/ICHCTBUE, AIIEKTPOMArHUTHOE 110JIe, BOJIHA, (DOTOH, aTOM,
aTOMHOE SIIp0, MOHU3UPYIOILINE U3TyUYCHHUs, TUIAHETA, 3BE3/1A,
rajakTuka, Becenennas.

Ymemn:

. OTUCHIBATh U OOBIICHIATH (PU3NUECKUE SIBICHUS U CBOMCTBA TEI:
JBUKEHHE HEOECHBIX TN U UCKYCCTBEHHBIX CITyTHUKOB 3eMJIH;
CBOMCTBA I'a30B, JKUJIKOCTEN U TBEPIBIX TEN; SJIEKTPOMArHUTHYIO
MHIYKIHUIO, PACIPOCTPAHEHHUE 3IEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE
CBOICTBA CBETA; U3JIyYEHHUE U MOIVIOIIEHNE CBETa aTOMOM;

dbotordhdexr.



. BOCIPUHUMATh U Ha OCHOBE IOJyYECHHBIX 3HAHUU
CaMOCTOSITEJILHO OLIEHHUBATh HH(OPMALIHIO, COAEPIKALIYIOCS B
coobmenusx CMU, UnTepHere, HaydHO-TIOMYISPHBIX CTaThSIX.

Mexanuka (26 yacoB)

Cucrema orcuera, CKaJIsIpHbIE U BEKTOPHbIE (PU3NYECKUE
BEIMYMHBI. MexaHnyeckoe NBUKEHHUE U ero BUbl. OTHOCUTEIIBHOCTD
MEXaHMYECKOIO ABUKECHUS. MTHOBEHHAs CKOPOCTh. YCKOPEHHE.
PaBHOyCKOpEHHOE ABMKEHKE. [[BH>KEHUE IO OKPYKHOCTH C
ITIOCTOSTHHOM 110 MOZYJIIO CKOPOCTBIO. [ [pUHIINI OTHOCHUTEIBHOCTH
[Manuies.

Macca u cuna. 3akoHsl fuHaMUKA. CrIOCOOBI U3MEPEHUS CHIL.
HNHepuuanbHble CHCTEMBI OTCUETA. 3AKOH BCEMHUPHOTO TATOTEHHUS.

3aKkoH coxpaHeHus umiyibca. Kunetnueckas sHeprus u padora.
IToTeHnnanbHas SHEPrUs Teaa B IPABUTALIMOHHOM II0JIE.
[ToreHunanbpHas 3Heprus ynpyro 1e(popMUpPOBAHHOTO Tela. 3aKOH
COXPAaHEHMS MEXaHUYECKON YHEPTUU

OcHoénble yenu: TIO3HAKOMUTD ydaluxcs ¢ NoHATusaMu: Cucrema
OTCYETA, CKAJISIPHBIE U BEKTOPHBIE PU3NUECKUE BETUUUHBI.
MexaHnueckoe ABUKEHUE U €10 BUABI. OTHOCUTENBHOCTD
MEXaHMYECKOIO ABUKECHUS. MTHOBEHHAs CKOPOCTh. YCKOPEHHE.
PaBHOyCKOpEHHOE ABMKEHKE. [[BMKEHUE IO OKPYKHOCTH C
ITIOCTOSTHHOM 110 MOZYJIIO CKOPOCTBIO. [ [pUHIINI OTHOCHUTEIBHOCTH
[Nanuies.

Tpebosanusn K ypoeHio n0020moeKu 00yuaOuuxcs:

3HATH CMBICIT MIOHATUN: (PU3NYECKOE SBICHHUE, TUTIOTE3a. CMBICI
(U3MYECKUX BEIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, CHIIa, UMITYJIbC,
paboTa, MexaHUuYecKasi JHepTusi, BHYTPEHHSI SHEPTUsl, aOCOTIOTHAS
TeMIiepaTypa, CpeaHssl KHHEeTHYeCKasi YHEPTUs YaCTHI] BEIIECTBA,
KOJIMYECTBO TEIUIOTHI, JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.



CMBICT (PU3NYECKUX 3aKOHOB KJIACCHUECKON MEXaHUKH, BCEMUPHOTO
TATOTEHUSI, COXPAHEHUS SHEPTHH, UMITYJIbCA U AIEKTPUYECKOTO 3apsija,
TEPMOJAUHAMUKH, JIEKTPOMAarHUTHON UHIYKIIUH, poTo3ddexTa.
BKJIAJ] POCCUICKUX U 3apyOEKHBIX YUEHBIX, OKa3aBIINX HanOObIIee
BIIMSIHME HA Pa3BUTHE (PU3UKH.

Ymemo:

OIUCHIBATh U OOBSICHATH (PU3NUECKHUE SIBICHUS U CBOMCTBA TEIN:
JBUKEHNE HEOECHBIX TEJ U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIH;
CBOMCTBA ra30B, JKUAKOCTEH U TBEPABIX TEN; IEKTPOMarHuTHYIO
MHAYKLHIO, PaCIpPOCTPAHEHUE JIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE
CBOICTBa CBETA; U3TYUYEHHUE U MOTIIOIIEHNE CBETa aTOMOM;
dotordexr.

OTJIMYaTh TUIOTE3bI OT HAyYHBIX TEOPHIl; 1e7aTh BHIBOJBI HA OCHOBE
HKCIEPUMEHTAJIBHBIX TaHHBIX; TPUBOAUTH TPUMEPHI, TOKA3bIBAIOIINE
4T0: (pU3NYECKasi TEOPHUS 1aeT BO3ZMOXKHOCTb OOBSICHATH U3BECTHBIC
SBJICHUS IPUPOABI U HAyYHbIE (DAKTHI.

MPUBOAMUTDH MPUMEPHI MPAKTUUECKOTO MCTIOIBb30BaHUs (PU3HUECKHUX
3HAHUU: 3aKOHOB MEXaHUKHU.

BOCIIPUHMMATh U Ha OCHOBE MOJyYEHHBIX 3HAHUI CaMOCTOATEIbHO
OLIEHMBaTh UH(POpMALIHIO, cozleprKalytocs B cooOuieHusx CMU,
HHTepHeTe, HAyYHO-TTOMYJIIPHBIX CTaThsIX.

Mouiekyasipaas ¢pusuka (19 yacon)
MonekynsspHO— KUHETHYECKask TEOPHsI CTPOEHUS BEILIECTBA U €€
HKCIIEPUMEHTAJIbHBIE OCHOBAHHS.
AOcoinoTHas TeMneparypa. YpaBHEHHE COCTOSHUS UCaIbHOTO rasa.

CBs13b CpeIHEN KHHETUYECKOM 3HEPTUH TEIMIOBOTO IBHKCHHS

MOJIEKYJI C a0COJTIOTHOM TeMIIEPaTypOH.
CrpoeHue KUIKOCTEN U TBEPABIX TEIL.

Buyrtpennss sueprun. Pabota u Temonepenada Kak criocoObl
W3MEHEHUS BHYTPEHHEN SHEPTUU. [IepBhIi 3aKOH TEPMOAUHAMUKH.
[TpuHIUIIBI 1eWCTBUS TETIOBBIX MaivH. [Tpo0nemMbl TENI03HEePreTUKU
U OXpaHa OKPYKAIOUIEH CPEBbI.



Ocnoenvle yenu: NTO3HAKOMUTD YUAITUXCS C TOHSITUSMU:
abCoIOTHAs TEMIIEpaTypa, ypaBHEHUE COCTOSHUS HI€abHOTO ra3a.
Tpebosanus K ypoHuro no020moseKu 00y4aOuUxc:
3HamMb cMbICA Pu3uLeckux geruyun: abCONOTHAS TEMIIEPATypa,
CpeIHssI KHHETUYEeCKast SHEPIHsl YaCTHUIl BEIIECTBA, KOJIMYECTBO
TEIJIOTHI, JIEMEHTAPHBIN ANEKTPUUECKUHN 3aps/Il.

. CMBICT (PU3UYECKUX 3aKOHOB TEPMOJIMHAMUKH.
. BKJIaJ] POCCUMCKHMX U 3apyOCKHBIX YUCHBIX, OKa3aBIIINX
HauOoJIbIIIeE BIMSHNE HAa PA3BUTHE (PUBHKHU.
Ymems:
. OTHCHIBATH U OOBSICHATH (DU3NICCKHE SIBICHUSI U CBOWCTBA TEJ:

JBUKEHHE HEOECHBIX TN U UCKYCCTBEHHBIX CITyTHUKOB 3eMJIH;
CBOMCTBA Ia30B, )KUJAKOCTEN U TBEPABIX TEJ; IEKTPOMATHUTHYIO
WHIYKIUIO, PACIIPOCTPAHEHHE 3JIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; U3JIy4YCHUE U MOMIOLIEHUE CBETA aTOMOM;
dbotordexr.

. OTIMYaTh TUIOTE3bI OT HAYYHBIX TEOPHM; I€JIaTh BBIBOABI HA
OCHOBE 3KCIIEPUMEHTAIBHBIX JTAHHBIX; IPUBOAUTH IIPUMEPHI,
MOKA3bIBAIOILINE, YTO: HAOIIOAEHNS U SKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM
JUISI BBIIBUJKEHHUS TUIIOTE3 U TEOPUH, TIO3BOJIIOT IPOBEPUTH
MCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (PU3NYECKAsI TEOPUS TAET
BO3MOXHOCTb OOBSICHATh U3BECTHBIE SIBIICHUS IPUPOJIb U HAyUHBIE
(akThbl, Ipe/ICKa3bIBaTh €11€ HEU3BECTHBIE SBJICHUS.

. BOCIPUHUMATh U Ha OCHOBE IOJyYECHHBIX 3HAHUU
CaMOCTOSITENIbHO OLIEHUBATh HH()OPMALINIO, COACPIKAIILYIOCS B
coobmenusix CMU, UnTepHere, HaydHO-TIOMYISPHBIX CTaThSIX.

uiekTpoauHamuka (20 yaca)

OneMeHTapHbINA ANEKTPUUECKUIN 3apsl. 3AKOH COXPAHEHUS
ANIEKTPUUECKOT0 3apsiia. 3akoH KymnoHna. Dnekrpuueckoe nosie.
Pa3HocTh noreHnmanoB. MICTOYHUKY TOCTOSHHOTO TOKA.
OnexkTpoaBuxKyIas cuia. 3akoH Oma Juist TOJIHOM 21EKTPUYECKON
Lenu. DIEeKTPUUECKU TOK B METalIaxX, MEKTPOJIUTaxX, ra3ax u
BakyyMme. [IonynpoBOgHUKH.



OcHoenble yenu: BCIOMHUTD U3 Kypca PU3UKU TaKUe MOHITHS, KaK
AJIEMEHTAPHBIN IEKTPUYECKUM 3apsia. 3aKOH COXpaHEHUs
AIIEKTPHUUYECKOTO 3apsaa. 3akoH KymoHa. DiekTpuuecKoe mole.
Pa3znocTe norennumanos. MICTOUHMKY TOCTOSIHHOTO TOKA.
DneKTpoABMKYyIIas cuia. 3akoH Oma.

Tpebosanun K ypoHio n0020mMoEKu 00yUarOuUXca:

3namo:

. CMBICIT (PU3NYECKUX BETUYMH: JIEMEHTAPHBIN 2JEKTPUUECKUIA
3apsia.

¢ CMBICJ (PU3UYECKUX 3aKOHOB KJIACCHUECKOW MEXaHUKH, BCEMUPHOTO
TATOTEHUS, COXPAHEHUS JHEPTUM, UMITYJIBCA U AJIEKTPUUECKOTO 3apsia,
TEPMOJAUHAMUKH, JIEKTPOMAarHUTHON HHIYKIUH, PoTo3ddexTa.

. BKJIAJT POCCUMCKUX M 3aPYOCIKHBIX YUEHBIX, OKa3aBIIINX
HauOoJIbIIIee BIMSHUE HA pa3BUTHE (DUBHKHU.

Ymemn:

. OTHCHIBATH U OOBSICHATH (DU3NICCKUE SIBIICHUSI U CBOWCTBA TEJ:
HMCTOYHHMKHU MOCTOSSHHOTO TOKA. DJIEKTPOABMKYyIIas cuiia. 3akoH Oma
JUIS1 TIOJTHOM AJIEKTPUYECKON 1ENH. DIEKTPUUECKUN TOK B MeTaslIax,
ANEKTPOJIUTAX, FA3aX U BAKyyME.

. OTJMYaTh TUIOTE3bI OT HAYYHBIX TEOPHIA; 1€JIaTh BHIBOJBI HA
OCHOBE dKCIIEPUMEHTAIIBHBIX JAHHBIX; IPUBOIUTH IPUMEPBHIL,
MOKa3bIBAIOIINE, YTO: HAOIIONEHUS U SKCIIEPUMEHT SIBJISIOTCS OCHOBOM
JUIS1 BBIABUYKEHHUSI TUIIOTE3 U TEOPHIA, MO3BOJISIFOT TPOBEPUTH
HUCTUHHOCTh TEOPETUUYECKUX BBIBOAOB; (PU3MUECKAS TEOPHUS JACT
BO3MOKHOCTb OOBSICHATH U3BECTHBIC SBJIICHUS IPUPOJIbI U HAYUHBIC
(aKThl, IPEICKAa3bIBATh SIIe HEU3BECTHBIC SBIICHUS.

. MPUBOAUTH MIPUMEPHI MPAKTUUYECKOTO UCTIOIb30BAHUS
(U3UYECKUX 3HAHUM: DIIEKTpUIeCcKoe Tojie. Pa3HOCTH MOTEHITHAIOB.
NcTouHnKH MOCTOSHHOTO TOKA. DJIEKTPOJBIKYIIAsA criia. 3akoH OMa
JUISL TIOJTHOM DJIEKTPUYECKOU LIETIU.

. BOCIPUHUMATh U HA OCHOBE MOJYyYECHHBIX 3HAHUU
CaMOCTOSITEJIbHO OLICHUBATh MH(POPMAIIMIO, CONEPKAIIYIOCS B
coobmenusix CMU, NHTepHETE, HAyYHO-TIOMYJISIPHBIX CTAThSIX.
Hmozoeswiit ypok-2 uaca



11 kaacc 2 yaca B Heae1o (68 yacos)

duekTpoauHamMuka (nmpoaoJxenue) (13 yacos)
MaruutHoe nosne Toka. Maaykuus MarautHoro nosist. Cuna

Awmmnepa. Cuna Jlopenna. Camounaykuusi. UHIyKTUBHOCTh. DHEPTUs
MAarHuTHOTO MOJsl. MarHUTHBIE CBOMCTBA BELIECTBA.
DNEeKTpOABUTATENb. 3aKOH ANEKTPOMarHuTHOM MHAYKUuuu. [IpaBuio
Jlenna. MTHOyKUMOHHBIA T€HEPATOP IEKTPUUECKOTO TOKA.
OcHoenble yenu: TOBTOPUTH MaTepUal U3 Kypca (pU3uKU, N3y4eHHBIN
B 10 kmacce.
Tpebosanusn K ypoeHio no02o0moeKu o0yuaruwuxca:
3Hamov cmbicn NOHAMULL
¢dusnueckoe sSBIECHUE, TUTIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICHCTBHE, AEKTPOMArHUTHOE T0JIE, BOJIHA, (DOTOH, aToM,
aTOMHOE SIp0, HOHU3UPYIOLIME U3ITyYEHHUs], IIJIAHETa, 3BE3/4,
rajakTuka, BceigeHnnas.
Yuemn:
. OMKCHIBATH U OOBSCHATH (PU3NUYECKUE SIBICHUS U CBOWCTBA TEJ:
JBUYKEHUE HEOECHBIX TeJl U UCKYCCTBEHHBIX CITyTHUKOB 3€MIIU;
CBOMCTBA Ia3oB, )KUJAKOCTEN U TBEPABIX TEN; DIEKTPOMATHUTHYIO
MHIYKIHIO, PACIPOCTPAHEHUE 3JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; U3JIyYEHHUE U MOIVIOIIEHNE CBETa aTOMOM;
dbotorddexr.
. BOCHPUHUMATh U HA OCHOBE MOJYyYECHHBIX 3HAHUUN
CaMOCTOSITENIbHO OLIEHUBATh HH()OPMALINIO, COACPIKAIILYIOCS B
coobmenusix CMU, UnTepHere, HaydHO-TIOMYISIPHBIX CTaThSIX.

MexaHuuyecKue 1 3JIEKTPOMATHUTHbIE KOJIe0aHUA U BOJIHBI (34
yac)

Koneb6arenbubiit kKOHTYp. CBOOOIHbBIE U BEIHYXACHHBIC
AIIEKTPOMArHUTHBIE KoJieOaHus1. ['apMOHMYECKUE NIEKTPOMArHUTHbIE



KoJie0aHus. DIeKTpuIecKuii pe3oHanc. [IponsBoacTso, nepenada u
noTpeOICHUE ANEKTPUIECKON IHEPTHH.

DNEKTPOMarHuTHOE MoJje. DIEKTPOMArHUTHHIE BOJIHBI.
CKOpOCTb 31EKTPOMArHUTHHIX BOJH. CBOMCTBA AIEKTPOMArHUTHBIX
BOJIH. [I[pHIMITBI paIMOCBS3U U TEIEBUICHHUS.

CkopocTb cBeTa. 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA.
Nurepdepennus ceera. Audpakuus ceera. udpakiprionnas penieTka.
[Tomsipusanus ceera. Jucnepceus cBera. JInazpl. @opMyra TOHKOU
muH3bl. ONTHYECKHUE PUOOPHI.

[TocTynarel cnennaibHON TEOPUUA OTHOCUTENBHOCTH. [lomHas
sHeprusi. JHeprus nokos. PenstuBucrckuilt ummynsc. Jledexr mace u
SHEPrusi CBSI3U.

Ocnoenvie yenu: Konebarenbusiit KOHTYp. CBOOOIHBIE U
BBIHYKJICHHBIE 3JIEKTPOMAarHUTHBIE KosieOanus. [[apMoHnUeckue
AIIEKTPOMArHUTHBIC KOJICOaHUsI. DICKTPUICCKUN PE3OHAHC.
[IpousBoacTBO, nepeaaya u MOTpedICHUE IINEKTPUUECKON SHEPTUH.
Tpebosanusn K yponuro no020moeKu 00y4aOuuUxc:
3HaMb CMBICA PUUYECKUX GENUUUH:

Koneb6arenbubiii kKOHTYp. CBOOOIHBIE U BBHIHYXKICHHBIC
AIIEKTPOMArHUTHbBIE KoJieOaHusl. ['apMOHMUYECKUE NIEKTPOMArHUTHbIE
KoJie0aHus1. DieKTpuieckuid pezoHanc. [IpousBoacTso, nepenaya u
notpebiieHne AMeKTprudeckor sHeprun. CMbIch GU3HUYECKUX 3aKOHOB
TEPMOJIMHAMUKH.

BKJIQJT POCCUICKHX U 3aPYOCIKHBIX YUEHBIX, OKA3aBIINX HAUOOJBIIICE
BIIUSTHUC HA Pa3BUTHE (PU3UKH.

Ymemn:

. OTIHCHIBATH U OOBSICHATH (DU3NIECKHE SIBIICHUSI U CBOWCTBA TEJ:
JBYDKEHUE HEOECHBIX TEJI U UCKYCCTBEHHBIX CITyTHUKOB 3€MIIH;
CBOMCTBA ra3oB, )KUJAKOCTEN U TBEPABIX TEJ; AIICKTPOMArHUTHYIO
MHIYKLHIO, PACIIPOCTPAHEHUE 3JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBONCTBA CBETA; U3JIyUYCHHUE U MOMIOLIEHUE CBETA aTOMOM;
hoTodrPhexT.

. OTJMYaTh TUIOTE3bI OT HAYYHBIX TEOPHIA; 1€JIaTh BHIBOJABI HA
OCHOBE dKCIIEPUMEHTAIIBHBIX JAHHBIX; IPUBOIUTH IPUMEPBIL,



MTOKA3bIBAIOIIINE, YTO: HAOIIONEHUS U SKCIIEPUMEHT SIBJISIOTCS OCHOBOM
JUISL BBLIBMKECHUS TUTIOTE3 U TEOPUIA, MIO3BOJISIOT IPOBEPUTH
HMCTUHHOCTb TEOPETUUYECKUX BBIBOAOB; (PU3MUECKAS TEOPHUS JaCT
BO3MOKHOCTh OOBSICHATh U3BECTHBIE SBJIICHUS IPUPOJILI U HAYUHBIE
(bakTbl, IpeICKa3bIBATh €1IE HEU3BECTHBIC SABJICHUS.

. BOCIIPUHUMATh U HA OCHOBE MOJTYYECHHBIX 3HAHUI
CaMOCTOSITEJIbHO OLICHUBATh MH(POPMAIIMIO, COEPKAIIYIOCS B
coobmenusix CMU, MHTepHETE, HAyYHO-TIOMYJISIPHBIX CTAThSIX.

KBanroBasi ¢pusuka (17 yacos)

['umiotesa [Tnanka o kBanTax. @oTO3MEKTpUUIECKIil YPPEKT.
3akonsl hoTtorddexra. YpaBaenue DiHimTeitHa 1 hoTodrddexra.
®oroH. JlaBnenue cBeta. KopiycKymnsipHO — BOJTHOBOM Jyaju3M.

Monenu crpoenus atoma. Onbitel Pezepdopma. O0bsicHeHnE
JMHENYaToro CreKTpa BOJOPOo/ia Ha OCHOBE KBAHTOBBIX MOCTYIIATOB
bopa.

CocraB u cTpoeHue aroMHOTO siyipa. CBOWCTBA SACPHBIX CHIL
DHeprus CBSA3HM aTOMHBIX SIep. BUABI paTnoakTHBHBIX MPEBpaIeHUH
aTOMHBIX sJIep. 3aKOH paIuoaKTHBHOTO pacnaga. CBoiicTBa
MOHM3HUPYIOIINX SACPHBIX U3 TydeHu. [l03a H3IydeHusl.

Snepneie peakuuu. Llennas peakuus neyeHus suep. JAnepHas
sHepreTuka. OyHIaMeHTaTbHBIC B3aUMOJICHCTBUSI.

OcHoeéHble yenu: BCTIOMHHUTD U3 Kypca PU3UKH TaKHe MOHITHS, KaK
['mnotesa [Inanka o kBantax. ®oTosnekrpuueckuit 3PPeKT. 3aKOHbI
dotorddexra. YpaBHenue DiinmTerHa 1 Gotodddexra. DoToH.
JaBnenue cBera. KopimycKynsipHO — BOJTHOBOM Ayalld3M.

Monenu crpoenus atoma. Onwitel Pezepdopma. O0bsicHeHUE
JMHENYaToro CreKTpa BOJOPO/ia Ha OCHOBE KBAHTOBBIX MOCTYIIATOB
bopa.

Tpebosanusn K yponio no020moeKu odyuarowuxcsa:

3namo:

o cMbIcT ¢u3ndeckux BennduH: [ umnore3a [lnanka o kBaHTax.
dortosnexkrpuueckuii 3pdekt. 3akoHbl hoTodrPdekra. YpaBHeHHE



Ounmreiina 1 Gotordpdexra. GotoH. JlapneHue caera.
KopnyckynsipHO — BOTHOBOM Jyaln3M.

. CMBICIT (PU3NYECKUX 3aKOHOB KJIACCHUECKON MEXaHUKH,
dotorddexra.

 BKJIQJl POCCUICKUX U 3apYyOEKHBIX YUEHBIX, OKa3aBIIMX HAaHOOJIbLIEE
BIIMSIHME HA Pa3BUTHE (PU3UKH.

Ymemo:

o ONMUCHIBATh U OOBICHATH PU3NUYECKUE SBIEHUSI U CBOICTBA TEN:
doroanexrpuyeckuii 3pdekt. 3akoHbl GoTodPdekTa. YpaBHEeHHE
Ounmreiina 1 Gotorddexra. @otoH. JlapneHue cpera.
KopnyckynsipHO — BOJTHOBOM Jyalli3M.

o OTJIMYATh TUIOTE3bI OT HAYYHBIX TEOPHUI; AEJIaTh BBIBOJbI HA
OCHOBE KCIEPUMEHTAJIbHBIX JTaHHBIX; IPUBOAUTH IPUMEPBHI,
MOKA3bIBAIOILINE, YTO: HAOIIOAECHUS U SKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM
JUI BBIABM)KEHUS TUIIOTE3 U TEOPUIA, TO3BOJISIOT IPOBEPUTH
UCTUHHOCTb TEOPETUUECKUX BBIBOJOB; (PU3NUECKAs TEOPUS 1aeT
BO3MOXHOCTb OOBSCHSTh U3BECTHBIE SIBIICHUS IPUPO/IbI U HAyUHBIE
(bakThbl, IIpe/ICKa3bIBaTh €11€ HEU3BECTHBIE SBJICHUS.

. MIPUBOJIUTH TPUMEPHI IPAKTUUECKOTO UCIIONb30BAHUS
¢bu3znueckux 3HaHUM: DnekTpudeckoe noje. Pa3HoCTh MOTEHIINATIOB.
NcTouHnkH MOCTOSHHOTO TOKA. DJIEKTPOJBIKYIIAsA criia. 3akoH OMa
JUISL TIOJTHOM BJIEKTPUYECKOU LIETIH.

. BOCIIPUHUMATh U Ha OCHOBE IOJIYYEHHBIX 3HAHHM
CaMOCTOSITENIbHO OLEHUBATh HH()OPMALINIO, COACPIKAIILYIOCS B
coobmenusix CMU, UnTepHere, HaydHO-TMIOMYISPHBIX CTaThSIX.

Iloemopenuue-4 uaca



8.YueOHO-MeTOANYECKOE M MATePHAJILHO-TeXHUYECKOe o0ecneyeHue
00pa30BaTeILHOIO Mpouecca

YMK obyugaromnuxcs
Yueonux:
- ®uzuka: yueOHuk ais 10 kinacca o61eo0pa3zoBaTesbHbIX
yapexaennii: 6a3zoBbiii / I.4. Mskumes, b.b. byxosues, H.H.
Corckuit; nox pen. B.M. Hukonaesa, H.A. TlapdbentbeBoit. — 17 —e u3g.
— M.: [IpocBemienue, 20161. (PekomennoBano MO u Hayku P®D).
- ®uzuka. 11 knacc: yueOHUK U1t 00111€00pa3oBaTeIbHbIX
yupexennii: 6azoBbiii / .4 Mskumes, b.b. byxosues, B. M.
Yapyrun; nox pen. B.W. Hukonaesa, H.A. [lappentneBoit. — 18 —e uzn.
— M.: IIpocBenienue, 2016r1. (PekomengoBano MO u Hayku P®).

Hocobusa oaa ywawguxcs:

- 3agaunuk o ¢usuke. 10-11. /A. I1. PeimkeBuu. - M.: [Ipoda, 2014.
Memooduueckue nocodousa 0ua yuumes:

- ®usuka. [loypounsie pazpadotku. 10 kimacc: mocobue i yunuTenen
obmeoOpazoBarenbHbiX yupexaeHuit / FO.A. Caypos. — 2-e uzn. - M.:
IIpocBemenue, 2010. — 254 c.

- ®usuka. [loypounsie pazpabotku. 11 knacc: mocobue uis yuuteneu
obmeoOpazoBarenbHbiX yupexaeHuit / FO.A. Caypos. — 2-e uzn. - M.:
IIpocBemienue, 2010. — 254 c.

- O@usuka. PemeOnuk. 10 kmacc: mocoOue s y4yuTesnei
obmeobpaszoBarenpHbix yupexxaennii /| H. A. IlapdentbeBa. - M.:
[Ipocsemenue, 2011. — 110 c.

- ®wmsuka. Pemebnuk. 11 kmacc: mocobue sl ydUTeNeu
obmeobpaszoBarenpHbix yupexxaennii /| H. A. IlapdentbeBa. - M.:
IIpocsemenue, 2011. — 110 c.

Kosstekunu 31eKTPOHHBIX 00pa30BaTeIbHbIX PECypPCOB

l. <KEnmHOE OKHO JOCTyrma K 00pa3oBaTelbHBIM  peCypcam»-
http://windows.edu/ru

2. «<EqunHas xoyutekius 1U@GPOBBIX 00pa30BaTCIIBHBIX PECYpPCOBY» -
http://school-collektion.edu/ru




3. «DeaepanbHbli  HEHTP  HWHPOPMANMOHHBIX  00pa30BaTEIBHBIX
pecypcoBy - http://fcior.edu.ru, http://eor.edu.ru

Oo0pa3oBaresbHble UHTEpPHET-MOPTAJIBI

1. Cairr MuHucrepcrna 0o0pa3oBaHUs 151 HAyKU PO
http://www.mon.gov.ru

2. Caiit PocoOpazoBanus http://www.ed.gov.ru

3. denepanbHbIN opTal «Poccuiickoe oOpa3oBaHUE»
http://www.edu.ru

4. Poccuiickuii 00pa3oBaTeNIbHBIN noprau

http://www.school.edu.ru
5. Karajgor yueOHBIX UW3JaHUI, SJIEKTPOHHOTO OOOpPYIOBAaHUS U
AIIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB Ui 00IIero oOpa3oBaHUS
http://www.ndce.edu.ru
6. lllkonpHBIM TOpTaT http://www.portalschool.ru
7. @enepanbubiii  mopran  «MHpOpMaMOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH B 00pa3zoBaHum» http://www.ict.edu.ru
8. Pocculickuii opTa OTKPBITOTO 00pa3oBaHUs
http://www.opennet.edu.ru
9. Caiit «4 uay Ha ypok (QU3UKH» M DIEKTPOHHAS BEPCHS Ta3eThI
«Duzuka http://www.fiz.1september.ru
10. Yuurtenbckas razera http://www.ug.ru
11. becrutatnbiii mkoabHbIN noptan «IIpolllkomy.py - BCe HIKOJIbI
Poccun» http://www.proshkolu.ru/
12. TlonrotoBka k EI'D:  http://wwwl.ege.edu.ru
- caifr http://fipi.ru
http://www.ctege.info/zadaniya-ege/
http://4ege.ru/fizika/

13. becriatHoe 1oab30BaHuEe OMOINOTEKAMH
http://fcior.edu.ru/card.html

14. ®ectuBanp negarornueckux uaend « OTKPBITBIN yPOK»
http://festival.1september.ru/articles/213234/

15. Caiir http://ru.wikipedia.org




16. caiiT yunrens Knokosa ¢ ccpuikamu Ha Enunyto komekuuto LIOP

no gusuke

http://klokov48.ru/publ/multimedia/cifrovye_resursy po_fizike dlja_1

0_11_Kklassov_chast 1/4-1-0-26

17. Caur

InternetUrok.ruy Tpenaxxéprl 1 KOHCTIEKTED DU3HKa
Buneoypoku  vuroki.ruy®dusuka

videouroki.netyduzuka
video.yandex.ru»ypoku GpU3uKH
class-fizika.narod.ruyKnacc!nas pusuka

MarepuajibHO-TeXHUYeCKOe o0ecrevyeHue.
HoyTOyk, MyabTUMEIUIHBINA TPOEKTOP, IKPaH, KOJIOHKU.
Komriext «IlopTpets! puznkony»

Ha6op npudopos:

HasBanue npubopos

Konnue
CTBO

Mexanuka

JlvHamMoMeTp ByHaIIpaBiICHHbBIN
JIEMOHCTPALIMOHHBIN

JlunamomeTp 1abopaTopHbId

W

MeTp neMOHCTpalMOHHBIH (yueOHbIH) ¢
JIEJICHUSIMU HA CAHTUMETPBI

Habop «®poHTanbHas MEXaHUKa

Habop no craruke

ITucroner OATUCTUYECKUIA

NN ||

Tenexxka nerkonoIBUKHAS C
MIPUHAJIC)KHOCTAMU

et | k| | ek

MoJiekyasipHasi GU3MKa U TEPMOIMHAMMKA

['urpomeTp nNCUXpoOMEeTPUUECKUI

Kanopumetp ¢ MepHBIM CTaKaHOM

W (N

Kommiekt HHCTPYMCHTOB W PACXOJHBIX




MaTepHUaIOB

4 MaHnomeTp TEXHUYECKUU 1

S Mozenb KpUCTAIUNIMYECKON PELIETKH. 1

6 Mojenb nBUraressi BHyTpeHHEro CropaHus 2

7 Habop ni1s u3ydeHus n30IpoIeccoB B ra3zax In

8 [Tpubop a1 u3ydeHus ra30BbIX 3aKOHOB (meM.) | 1

9 [Tpubop a1 IeMOHCTpAIMK TETUIONPOBOAHOCTH | 1
TEJ

10 [TpuGop ny1st M3yueHUs ra30BbIX 3aKOHOB C 1
MaHOMETPOM

11 Pa3pe3 nmapoBoil ManMHbI Ic

12 TepMmoMeTp 1a60paTOPHBIN KUJIKOCTHBIN 151

DJIEKTPOAUHAMHUKA

1 AmMIiepMeTp 1eMOHCTpal. lc

2 BoasrmeTp neMoHCTp. lc

3 M cTOYHUK MOCTOSTHHOTO U MEPEMEHHOTO ln
Hanpspkenus (30B) B-24

4 M CTOYHUK TTOCTOSHHOTO U IEPEMEHHOTO Ic
HanpspkeHus (6A, Ipu KpaTKOBPEMEHHBIX
Harpyskax — 10A)

5 Habop nasiouek 1o 31eKTpoCTaTHKe 1

6 [Tamouku u3 crekia, >00HUTA 2

7 HaGop nyst nemoHcTpaIuu CiekTpoB 1(n)
AIIEKTPUUYECKUX MOJeH

8 Kittou 3ambIkaHus TOka 1(a)+2(

C

9 KoMmnbloTepHbIi U3MepUTEIbHBIN OJIOK C 1 (0)
HAOOPOM JTaTYMKOB

10 Mara3zuH npoBojoYHbIX pe3uctopoB (10m, 2 Om, | 1H
2 Om, 5 Om)

11 MarmHa snekrpodopHas Masnas 1

12 Habop snexkrponsmepuTeabHbIX MpUOOPOB 1

13 DJIEKTPOMETP ¢ HAOOPOM MPUHAIICIKHOCTEH 1




14

DIEKTPOCKON

2(c)

Onruka

Habop cBetodunsTpoB

1 (1)

N | —

HaGop no reomeTpudeckoit onTUKE Ha
MAarHUTHBIX JEPKaTeNsAX:

OcBeTuTEb

AN

Dkpan Oonpmoit (73*24 cMm) ¢ IPUKICEHHON K
HEMY IITOPKOH C MPOPE3SIMU IS 33/ IBHKEK U
OTBEPCTHUSAMHU ISl IOBOPOTHBIX 3€pPKaJI

Croiika Jijist SKpaHa

TpeHora JiIst CTOMKHU

3aIBUKKHA

[ToBopoTHBIE 3epKaia

Pamka co cBetodunsrpamu

JIMCKOBOY KpaH € rpaJyCHOM IIKaJIOU

ANANENENENANRN

[Ipsimast mpu3Ma ¢ IpsIMOYTOJIbHBIM
TPEYTOJIbHUKOM B OCHOBAaHUU

—_t == NN = =

[IpaBunbpHas TpeyroiabHasi mpu3mMa

[inockonapannenpHas nIacTuHa

AN

3epKa’io miIocKoe B paMKe ¢ pudaeHon
METAJTHYECKON TTOBEPXHOCTHIO C 00paTHOM
CTOPOHBI

3epKaJio BOTHYTOE

3epKaJio BBIMYKJIIOE

JIuH3a MOJYIUIMHAPHUYICCKAA

Jlunzer cobuparomue (h=70mm,140mm)

Jlunza pacceunBaromast (h=-70mm)

AR NANANAN

DKpaH MaJiblil HAKJIOHHBIN

|t [(ND [ bt | et | et




HCHCBBIC IMPUOPUTCTHI BOCIIUTAHUSA B COOTBCTCTBUU C pCCYpCaMU U3YUCHUSA
¢busuku cpearero odmero oopazosanus 10-11 kmacc.

Temarnueckoe TuTaHUpPOBaHKE 1O (HU3UKE TSI CPEAHETO OOIIET0 00pa30BaHUS
COCTABJICHO C y4eToM pabouyeil mporpamMMbl BocliuTaHus. BocnurarenbHbIi
MOTEHLIKAJ TaHHOTO y4eOHOTO mpeaMeTa 00eCcIeYnBaeT pealn3aluio CIeIyOmnuX
IEJIEBBIX MPUOPHUTETOB BocuTanus odyuatomuxcs COO.

e Co3nanue 6JaronpusTHRIX YCIOBUM /IS IPUOOPETEHUS OTbITa

CaMOCTOSITEIILHOTO MPUOOPETEHUS HOBBIX 3HAHUH, MPOBEICHUS HAyUYHBIX

WCCIIEIOBAHM, OMBIT MPOEKTHOMN JEATEIbHOCTH;

o JIuuHOCTHOE pazBuTHE 00YUYAIONINXCS, TPOSIBIISIONICECS B IPHOOPETEHUN UMHU
COOTBETCTBYIOILIETO 3TUM LIEHHOCTSAM OIIbITa IIOBEICHHUS], OIIbITA
OCYIIIECTBIICHHUS COIMAILHO 3HAYUMBIX JIeJ] PUMEHEHHS CPOPMHUPOBAHHBIX
3HAHWW U OTHOUIEHUI Ha MPAKTHUKE.

e Pa3BuTHE IEHHOCTHOTO OTHOILLIEHUS TPYAOBOIO OIBITA, ONbITA y4acTUus B
MIPOU3BOJICTBEHHOMW MPAKTHUKE;

. Pa3BuTre IECHHOCTHOIO OTHOILIEHHUSI ONBITA PA3PELICHUS] BO3HUKAIOIINX

KOH(JIUKTHBIX CUTYyaIlil B IKOJE, I0Ma WM Ha YJIUIIE,;

o OnBIT CaMOITO3HAHMS ¥ CAMOAHAJIN3a, OIBIT COLMAIIBHO TPUEMIIEMOTO
CaMOBBIPKEHHUS U CAaMOpeaIu3alig;

o JIuunocTHOE pa3zBuTHE 00YUAIOUINXCS, MPOSIBIIAIONIEECS B TOTPEOHOCTH B
YKU3HEHHOM CaMOOIIPEIeTICHIH, B BBIOOPE ATbHEHUIIEro JKU3HEHHOTO MY TH,
KOTOPBIN OTKPBIBAETCS NIEPE] HUMU Ha MOPOTe CaMOCTOSITEIbHOM B3pOCION
KU3HHU.

. N3ydenue, 3a11uTa 1 BOCCTAHOBJICHUE KYIBTYPHOTO HACIEAMS

YeJIOBEUECTBA, OIBIT CO3JJaHMS COOCTBEHHBIX MPOU3BENCHUN KYIBTYPHI, OTIBIT

TBOPUYECKOT'O CAMOBBIPAKECHHS;

o Coznanue OnaronpusATHBIX YCIOBUM AJIS TPy, 3aJI0TY €ro YCIHEIHOTo
po¢eCCUOHAEHOTO CaMOOTIPEICIICHUS U OIYLICHUS YBEPEHHOCTH B
3aBTpAILHEM JHE;



9.I1pujiokeHne K mporpamMmme.

KAJIEH/IAPHO-TEMATHYECKOE IVIAHHPOBAHHUE 10-20 K/IACCA

2 4 B HeJIeNI0, Bcero 68 u.

Ne ama no ama
Tema A A

ypOKa niaauny daxkm

L. Du3zuka u no3HaHue mMupa. 3.09

2. Bunel MexaHHYECKOIrO ABMKEHHUS M CIIOCOOBI €r0 7.09
onucanus. TpaekTopusi, MyTh, IEPEMEIICHHE.

3. PaBHOMEpHOE NIPAMOTUHEMHOE ABUKEHHUE U €TO 12.09
onucanue. MrHOBeHHasi U CPEIHssL CKOPOCTh

4. YckopeHue. [IBUKEHUE C IIOCTOSHHBIM YCKOPEHUEM. 14.09

5. PaBHOMEpHOE IBUJKEHUE MaTepUaIbHOM TOYKU IIO 19.09
OKPY>KHOCTH.
Kunemarnka abCcoMOTHO TBEPOTO TENA. 21.09

6. Jlabopamopnas paboma Nel: « M3zyuenue
0BUIICEHUSL MeNd NO OKPYHCHOCMU NOO Oelicmauem
CUJL YNPY20CMU U MAACECTUY

7. K 26.09

onmponvnasa paooma .Nel «Kunemamuxa»

8. OCHOBHOE yTBEPK/IEHUE MEXAHUKHU. 28.09

9. Cuna. Macca. Enununist Maccel. [lepBbiii 3akoH 3.10
HproToHa

10. B - o 5.10

Topoy 3akoH HerotoHa. Tperuit 3akoH HeroToHa

1. ['eonienTpuueckas cuctema orcyeTa 10.10

12. Cuibl B pupoze. [ paBUTalIMOHHBIE CUITBI. 12.10

13. Cunsl ynpyroctu. Bec. HeBecomocTs. 17.10

14. Cuiibl TpeHus. 19.10

15. 24.10

Pemenue 3ana4 Ha TUHAMUKY




16. Konmponvnaa paboma Ne2: «/[lunamuxa» 26.10
17. o 7.11
NMmynbe MarepuanbHOU TOUKHU. MIMITynbC CUIIBL.
18. 3aKOH COXpPaHEHHUsI UMITYJbCA. 9.1
19. Pewenne 3agay Ha UMIynbC 14.11
20. Mexanuueckasi paboTa 1 MOUTHOCTb 16.1
21. Oneprus. Kunetnueckas sueprus. [loreHinmanbaas 21.11
SHEpPrus
PaboTa cutbl TSHKECTH M CHITBI YIIPYTOCTH. 23.11
22. KoncepBatuBHBIE CHIIBI. 3aKOH COXPAHEHHUS
SHEPIUH B MEXAHUKE
23. Konmponwvnasa pavoma Ne3: «3axkonut 28.11
COXPAaHEeHU)
24. Craruka. PaBHoBecue Ten. MOMEHT CHII. 30.11
25. I'mppocraruka 5.12
26. Pemenue 3amau B popmare EI'D 7.12
Jlabopamopnas paboma Ne2 «DxkcnepumenmanbHoe 12.12
27. u3yueHue 3aKOHa COXpPAHeHUs MeXAHUYeCcKou
SHEep2UU. »
28. OCHOBHBIE MOJ0XKEHNUS MOJIEKYISIPHO — 14.12
KUHETUYECKON TEOpHH. BpOyHOBCKOE IBMKEHUE.
29, Cunsl B3aumoaeiicteus Moiiekya. CTpoeHue 19.12
ra3000pa3HbIX, KUJKUX U TBEPABIX TEIl.
30. OcHOBHOE ypaBHEHHE MOJIEKYISPHO — 21.12
KUHETUYECKON TEOPUH.
Temneparypa 1 TEIJIOBOE paBHOBECHE. 26.12
3L Omnpenenenne TemMneparypsl. JHEPTUs TEMIOBOTO
JIBHYKEHUS MOJICKYII.
32. Pemenue 3a1a4 Ha ypaBHEHUE MOJIEKYIIIPHO — 28.12
KUHETUYECKON TEOPUH.
33. Y 9.01
PaBHEHME COCTOSIHUS MIEATBHOTO rasa.
34. 11.01

T'a30BbI€ 3aKOHEIL.




35. Pemenue 3a1au Ha ra30Bble 3aKOHBI 16.01
36. Jlabopamopnas paboma Ne3 «Onvimuas nposepka 18.01
saxona I eii-Jloccaka.
37. Hacspiennsiit nap. J[aBineHue HaCchIIEHHOTO Mapa. 23.01
Brnaxxnocte Bo3yxa
38. Kpucrannmuyeckue u amopgHsbIe Tena. 23.01
39. Buytpennss sneprus 30.01
40. PaboTa B TepMoaMHAMUKE. 1.02
41. KonnuectBo Tennorel. YpaBHEHHE TEIOBOTO 6.02
OanaHca.
42. IlepBslii 3aK0H TepMOAMHAMUKH. BTOpOI 3aK0H 8.02
TEPMOJIMHAMUKH
43. Pemenue 3a1a4 Ha TEpMOJUHAMUKY 13.02
44. [Ipunuun nevictBus TernoBbix aurarenei. KITJI. 13.02
45. Pemenne 3agau va KII/I. 20.02
46. Konmponvnaa paboma Ned: «Monekynapnasn 22.02
duzuka. Tennosvie aenenun)
DIIEKTPUYECKUH 3apsi U JIEMEHTAPHBIE YaCTHULIBI. 27.02
47. 3akoH coxpaHeHus 3apsiaa. 3akoH Kynona. Enununa
ANIEKTPUYECKUM 3apsjia.
48. Onexrpuueckoe noise. Hanpsx€HHOCTD 1.03
ANeKTpudecKkoro nosysi. CUIoBbIe TUHHH.
49. [Tone ToueyHoro 3apsiia v 3aps>KEHHOTO I1apa. 6.03
[IpuHIUI CyneprIO3UIIMU MOJIEH.
50. [ToreHmanbHast HEPTUS 3aPSHKEHHOTO TeJla B 13.03
OJTHOPOJHOM 3JIeKTprueckoM nosie. [Torenmuann.
CBs13b MEXKly HAIPSIKEHHOCTBIO SJIEKTPUIECKOTO 15.03
S1. TIOJISI U PA3HOCTHIO TOTEHIIMAJIOB.
DKBUIOTEHIIMAJIbHbBIE TOBEPXHOCTH.
52. OneKTpoeMKOCTb. EAMHMIIBI 37IEKTPOEMKOCTH. 20.03
Konnencarop
53, OHeprus 3apsHKEHHOro KoHaeHcaropa. [Ipumenenue 3.04

KOHJACHCATOpAa.




4. DnekTpuyeckuii Tok. Cuia Toka. 3.04
35. 3akon Oma 151 yuactka nenu. ConpoTUBICHHE. 10.04
12.
56. DJIEKTPUYECKUE TIETIH. 04
57. Jlabopamopnas paboma Ne4 «Ilocnedosamenvroe 17.04
U napanienbHoe coeOuHeHue NPOBOOHUKOS.
38. PaboTa 1 MOLTHOCTH 3IEKTPUUECKOTO TOKA. 19.04
59, DnexTponBrKyIIas cuia. 3akoH Oma J1J1st TOJIHOU 24.04
1enu.
60. Jlabopamopnas paboma Ne5: «Mzmepenue I/C u 26.04
BHYMPEHHEe20 CONPOMUBTIEHUE UCIOYHUKA MOKAY
61. Pemenue 3anad no teme «3akoH OMa JUIsl TOJTHOU 3.05
LEnu»
62. Pemenue 3anau no teme «JIEKTPOAMHAMUKAY 8.05
63. Konmponwvnaa paboma Ne5: «Ocnoewi 10.05
NEKMPOOUHAMUKU )
64. DJeKTpOHHAs MPOBOAUMOCTD Pa3JIMYHbIX BELIECTB. 15.05
DJIeKTpOHHAs! MPOBOAMMOCTb METAJIJIOB.
3aBUCUMOCTb CONPOTHUBIIEHUS IIPOBOJHUKA OT 17.05
TeMmeparypsl. CBepXIpOBOAMMOCTb.
65. DIEKTPUUECKHUIA TOK B TIOTYIIPOBOTHUKAX.
CobcTBeHHas U IPUMECHAs TPOBOIUMOCTh
MIOJTYTIPOBOHHUKOB.
DJNEKTPUUECKUM TOK B )KUJIKOCTAX. 3aKOH 22.05
66. ANEKTPOIN3A. DINEKTPUUECKUM TOK B ra3zax.
HecamocTosTenbHBIN U CaMOCTOATEIIBHBIN paspsaa
B raszax.
24.
67. O0600meHne 4.05
68. 29.05

HToroBbiil ypoxk




Kanennapno-remaTudeckoe miianuposanue 11kmnacca.

24 B HEZIEIIO , Bcero 684.

No Tema ypoka Jara o ara o
ypoka IU1aH ¢bakr

1 Nuctpykrax no Th. BzanmonelictBue TOKOB. 5.09
MarsuTHO€ noJe.

2 BexTop MarHuTHOM MHAYKLMHU. 3aKOH AMIIepa. 7.09

3 Jlabopamopnas paboma Nel «Habnrooenue 12.09
Oelicmeusi MazHUMHO20 NOJIsL HA MOK».

4 JlelicTBME MAarHUTHOTO TOJISI HA ABMKYIIUICS 14.09
3apsn. Cuna JlopeHua.

5 MaruuTHbIEe CBOMCTBaA BeliecTBa. Pemenue 3ama4d. | 19.09

6 SIBneHue IEKTPOMarHUTHOW UHIYKLIUH. 21.09
MarHuTHBIN TOTOK.

7 Jlabopamopnas paboma Ne2 «H3zyuenue senenus | 26.09
ANEKMPOMALHUMHOU UHOVKYULY

8 IIpaBuiio Jlenna. 3akoH J1€KTPOMarHUTHOM 28.09
WUHIYKIHH.

9 OJ1C uHAYKIMH B ABUKYIIUXCS TPOBOIHUKAX. 3.10
SIBnenne caMOMHIYKIIMU. NHIIYKTHBHOCTb.
DHeprus MarHUTHOTO TIOJIsI

10 Konumponvnan paboma Nel «Mazcnummnoe none. 5.10
InekmpomacHUmMHAA UHOYKYUA)

11 Konebarensaoe nsmwxenne. Onucanue nsrxenus | 10.10
KOJICOATEIHHBIX CUCTEM.

12 I"apmonmveckue konedanus. 12.10

13 | Jlabopamopuas paboma Ne3 «Onpedenenue 17.10
VCKOpeHusi c60000H020 NAOeHUsI ¢ NOMOWbIO
MAAMHUKA»

14 Brinyxnennsie konebanus. Pesonanc. 19.10

15 CBOOONHBIE W BBIHYKJICHHBIC AJIEKTpOMarauTHeie | 24.10

konebanusi. KonebarenbHbBIN KOHTYD.




16 | Teopernueckoe onucaHue 371/Mard.kojaeOaHuii. 26.10
®opmyna TomcoHa.

17 IlepeMeHHBIN 3IEKTPUUECKUM TOK. 7.10
DJIEKTPUYECKUI TOK HAa YYaCTKE LIENH C
pe3ucTopoM. Pe30HaHC B 3IEKTPHUUECKON IIETIH.

18 [Tonydenue u uCnoab30BaHUE ANEKTPUUECKOU 9.11
SHepruu. I eHeparop NepeMeHHOro TOKa.

19 Pemenue 3amay Ha xoneOaHus. 14.11

20 Konumponvnas paooma Ne2 16.11
«IneKmpomazHUmMHble KOJ1eDAHUA).

21 BosHOBBIE siBeHUs. XapaKTepUCTHKA BOJTHBI. 21.11

22 3BYKOBBIE BOJIHBI 23.11

23 WNutepdepennius, audpakuus v MOISpU3AIAS 28.11
MEXaHUYECKUX BOJIH

24 DJIEKTPOMArHUTHAs BOJIHA 30.11

25 CBoiicTBa 3J1/MarHUTHBIX BOJIH. 5.12

26 Nzo6perenue panuo A.C.ITorosem. [Ipunammn 7.12
panuoreneoHHOH CBSI3U

27 [TonsiTue o TeneBuaeHnu. Pa3Butue cpeacTs 12.12
CBSI3U.

28 Konumponvnasn paboma 3a 1 nonyzooue. 14.12

29 Pa3ButHe B3ms110B Ha npupoxy ceerta. Ckopocts | 19.12
CBETa.

30 [Tpuniun [Noiirenca. 3akoH OTpakeHHS CBETA. 21.12

31 3akoH npenomieHus ceera. [loaHoe oTpaxeHnue 26.12

32 | Jlabopamopnas paboma .Ne4 « U3meperue 28.12
NOKA3ames NpeloMaeHUs CMeKaIay

33 JIunza. [Toctpoenune n300pakeHust B TOHKOM 9.01
JUH3E.

34 dopmyna TOHKOM JIMH3bI. Pemenue 3a1a4. 11.01

35 Jucnepcus ceera. [lornonienue ceera. 16.01

36 Wurepdepenius crera 18.01

37 Hudpakuus ceeta. JudpaxkimonHas pemerka. 23.01

38 | Jlabopamopunas paboma Ne5 «Habnrooenue 25.01
unmepghepenyuu u ougppaxyuu ceemay.

39 | Jlabopamopuas padoma Neb«Onpedenenue orunvt | 30.01

CB8EmMOoBOIlL BOJIHbLY




40 ITonepeunocts BoaH. [lonspuzanus ceera. 1.02

41 Konumponvnan paboma No3 «Ceemoeuvie 6onvty | 6.02

42 Knaccnueckas ¢uzuka u moctynarst CTO 8.02

43 OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH. 13.02
Kunemaruka CTO.

44 Bunsl nznydyenus. Ucrounuku ceera. [lkana 15.02
31/MarHUTHBIX BOJH. H(pakpacHoe u
yabsTpaduoneToBoe uznyueHue. PeHTreHoBckoe
U3JTyYCHUE.

45 Hcnyckanue v momIoEeHHE CBETa aTOMaMHU. 20.02
Cnexrtpsl. CrieKTpaabHbIN aHAJIU3 U €r0
MIPUMEHEHHE.

46 | Jlabopamopuas pabomaNe7 «Habnioodenue 22.02
CIJIOUWHO20 U IUHEUYamo2o CHeKmMpOo8»

47 Bo3HuKHOBEHHE KBAaHTOBOW (PU3HKH. 27.02
DoTOoNEKTPUYECKHII 3(PPEKT U €ro 3aKOHbI

48 VYpasuenue pororddekra. Pemenue 3amxad. 1.03

49 ®otonsl. ['unoresa e bpoiins. 6.03

50 JlaBnenne cBera. OnbiTel JIeGeaena. Xumuueckoe | 9.03
JICUCTBUE CBETA.

51 Konumponvnan paboma Ned «Ceemoeswle 13.03
Keaunmuly.

52 OmneiT Pezepdopna. SAnepuas Mmonens aToma. 15.03

53 Teopust bopa 20.03

54 CrpoeHnue sapa. SInepHble CUIbL. 22.03

55 DHEprus CBA3U aTOMHBIX sJI€p 3.04

56 PannoakTuBHOCTB. 3aKOH pal0aKTUBHOIO 5.04
pacnana.

57 MeTto/b1 HAOTIONEHHS U PETUCTPAITH 10.04
AIIEMEHTAPHBIX YACTHII.

58 S nepHble peakiuu. 12.04




59 | Jlabopamopuas paboma No8 « U3yuenue mpekos 17.04
3APSAHCEHHBIX YACMUY NO 20MOBbIM

domoepaguamy.

60 Henenue siaep. AnepHblil peakTop. 19.04
TepMosiiepHbIE peakuuu

61 IIpuMeHeHue An1epHON SHEPrUn 24.04

62 buonornueckoe neicTBue paiiOaKTUBHBIX 26.04
W3Ty4YCHHI

63 | Konmponvnasn paboma Ne5 «@uzuka amomnozo | 3.05
a0pa»

64 Otansl B pa3BUTUH (PU3UKH JIEMEHTAPHBIX 8.05
YaCTHUIL.

65 JIBr>KeHUE U B3aUMOJEHCTBUE DIIEMEHTAPHBIX 10.05
YaCTHIL.

66 Mexanuka. MonexynsipHas (pu3nka 15.05

67 TepmonnHaMmuka. DNEKTPOIMHAMUKA. 17.05

68 O060011eHNE N3YYEHHOTO. 22.05

Ilpunoscenue No2

Cucmema ouenku

OueHka 0TBETOB YYAIIMXCH
Ouenka «5» CTaBUTHCS B TOM CIIy4ae, €CJIM y4alllUuics MOKa3bIBAET
BEpHOE TMOHUMaHUE (PU3UYECKON CYIIHOCTH paccMaTpUBaEMBbIX
SABJICHUM M 3aKOHOMEPHOCTEW, 3aKOHOB M TEOpHM, a TaK e
MpaBUJILHOE OTpeneieHne (U3NYECKUX BEIUYMH, WX CIAWHHI U
crioco00B M3MEPEHUS: TPABWIHHO BBHITIONHSACT YEPTEKH, CXEMBI H

rpaduKu; CTPOUT OTBET IO COOCTBEHHOMY IIJIaHY,

COTIPOBOXK/IAET paccka3z COOCTBEHHBIMH IIPUMEpPaMH, YMEET MPUMEHSTh
3HaHUsA B HOBOM CUTyallMU IIPU BBINOJHEHUU NPAKTUYECKUX 3aJaHUM;



MOXET YCTAHOBHUTBb CBSI3b MEXIy H3YyYa€MbIM U PAaHEE H3YYEHHBIM
MaTepuaioM Mo Kypcy (pu3uKu, a Takke C MaTepHaioM, YCBOECHHBIM
IIPU M3YYEHUH IPYTUX MIPEAMETOB.

Ouenka «4» CTaBUTHCS, €CIM OTBET YYEHHKA YIOBJIETBOPSET
OCHOBHBIM TpPEOOBaHMSIM Ha OLEHKY S5, HO JlaH 0e3 MCIOJb30BaHMS
COOCTBEHHOIO IJIaHA, HOBBIX NMPUMEPOB, 0€3 NMPUMEHEHUs 3HAHUU B
HOBOM cuTyanuu, 6e3 HCIOJIb30BaHUS CBA3EH C paHee H3YYEHHBIM
MaTepuajoM M MarepuajoM, YCBOCHHBIM TMpPU U3YYEHUH JIp.
NpEeIMETOB: €CJIM y4Yallluicsl JOMYCTHJI OAHY OLIMOKY WM He Oosee
JIByX HEJAOYETOB U MOXKET HMX HCIPABUTh CaMOCTOATEIIBHO WM C
HEOOJIBIIION TOMOIIBIO YUUTEIS.

Ouenka «3» CTaBUTBHCA, €CIM y4YalIUMHCA MPaBUIBHO MOHHUMAET
(hU3UIECKYyIO CYIIIHOCTh paccMaTpuBaeMbIX SIBIICHU u
3aKOHOMEPHOCTEW, HO B OTBETE€ HMMEIOTCA OTICIbHBIC MPOOEIBI B
YCBOGHUW  BOMPOCOB  Kypca (u3uMKM, HE  MNPEnITCTBYIONINE
JanbHEHIIeMy YCBOCHHUIO BOIPOCOB MPOrPaMMHOTO Marepuaia: yMeeT
OPUMEHSTh MOJYYeHHBbIE 3HAHUA MPU PEUICHUU MPOCTHIX 3a1ady C
UCIIOJIb30BAHUEM TOTOBBIX (DOPMYJ, HO 3aTPYAHSIETCS MPU PEIICHUU
3a/1a4, TPEOYIOIMMX MpeoOpa3oBaHUs HEKOTOPBIX (GOPMYII, TOMYCTUIT HE
Oojyiee oHOM TpyOOM OIMMOKM W JBYX HEIOYETOB, HE Oosiee OHOM
rpyooil U onHON HerpyOo# omuOku, He Oosiee 2-3 HErpyObIX OIINOOK,
OJTHOM HETPYyOOU OMMOKHK U TPEX HENOUETOB; TOMYCTHI 4-5 HETOUETOB.

OueHka «2» CTaBUTCS, €CIM y4YallUiCsS HE OBJIAJE] OCHOBHBIMH
3HAHUSMHU U YMEHHSIMHU B COOTBETCTBUU C TPEOOBAHUSMH MPOTPAMMBI
U JOMyCTHJI OOJIbIlle OMMUOOK M HEIOYETOB YeM HEOOXOAUMO IS
OLICHKH «3».

OIleHKA KOHTPOJbHBIX padoT
Ouenka «5» craBuTcs 3a pabOTy, BBINMOJHEHHYIO IOJHOCTBIO 0€3
OIIMOOK M HEJOYETOB.




OueHka «4» cTaBUTCS 32 pabOTy BBIIOJHEHHYIO MOIHOCTHIO, HO TIPU
HAJIM4YWU B Hell He Oolsiee OHOM rpy0oil U OAHOM HerpyOoil OmUOKU U
OJHOTO HenouéTa, He Oosee TPEX HeMOUETOB.

Ouenka «3» CTaBUTCS, €CJIIM YYEHUK IPABWIBHO BBITOJIHUI HE
MeHee 2/3 Bcedd pabOThl WJIM JONMYCTUI He Oojee OIHOM TpyOoit
OIMOKY U.JIByX HE0UETOB, HE OoJiee OHOM IpyOOi OMMOKH U OHOM
HerpyOoit omuOku, He Ooyiee Tpex HErpyobIx OImMUOOK, OJHOMU
HErpyool oOmuOKM | Tpex  HeAo4ye€ToB, MpU Hamuuuu 4 - 5
HEJOYETOB.

Onenka «2» CTaBUTCS, €CIM YHUCIO OIMMOOK W HEJOYETOB
MPEBBICHIIO HOPMY JJIsi OICHKH 3 WJIM MPAaBHILHO BBIIOJHEHO MEHEe
2/3 Bceit paOOTHI.

OIICHKA JIA00PATOPHBIX PA0OT

Ouenka «5» CTaBUTCSI, €CIIM yYaIIMICS BBITTOIHAET paboTy B MOJTHOM
o0beMe C  COOJMIOAEHHMEM  HEOOXOOAUMOHW  MOCJIEI0BATEILHOCTH
IPOBEJICHUS ONBITOB U MU3MEPEHUMN; CaMOCTOSITEIbHO U PALMOHAIBHO
MOHTHpPYET Heo0X0IuMoe OOOpYJOBaHHUE; BCE OMBITHI MPOBOJUT B
YCIOBUSIX M pEeXHMaxX, O0ECHNeUYMBAIOUIUX MOJYyYCHHE MPABUIbHBIX
pe3yabTaTtoB W BBIBOJIOB;  cOONMIOgaeT  TpeOOBaHUS  MpaBUI
0€30MacHOCTH Tpy[la; B OTYETE MPABWIBHO M aKKypaTHO BBIMOJHSET
BCE 3alKCH, TAONWIIBI, PUCYHKH, YEPTEXKH, TpaduKh, BBIYUCICHUS;
MPaBUJILHO BBITTOTHIET aHAIM3 TIOTPEITHOCTEH.

Ouenka «4» CTaBUTCsI, €CIIU BHITIOJHEHBI TPEOOBAHUS K OIEHKE «5»
, HO OBLIO JOMYINEHO JBa - TPU HeMo4ueTa, He OoJiee OHON HEeTpyOoit
OIIMOKHU U OJTHOTO HEJIOUETA.

Ounenka «3» craBUTCs, e€ciu paboTa BBINOJIHEHA  HE
NOJIHOCTBIO, HO OOBEM BBIMOJHEHHOW YacTH TaKOB, IO3BOJSET
MOJIYyYUTh  TpaBUJIbHBIE PE3ylIbTaThl W BBIBOJBL: €CIM B XOJ€
NPOBEJICHUS ONBITA U U3MEPEHUMN ObUTH JOMYIIEHBI OLIUOKU.

Ouenka «2» craBuUTCS, eciau paboTa  BBHINOJIHEHAa  HE
MOJIHOCTBIO M OO0bEM BBINIOJIHEHHONW YacTH pabOThl HE IMO3BOJISIET




cAacJiaTrb IMpaBUJIbHBIX BBIBOJOB: €CJ/In OIIBITHI, HU3MCPCHUS,
BBIYHCJICHUA, Ha6J'IIOI[eHI/I$I IMPOU3BOJNIINCH HCIIPABUIILHO.

Bo ecex cnyuasx oyenka cuudicaemcs, eciu Y4eHUK He coOnooa
mpeboearnusi npasul 6e3onacHocmu epyoa.

Ilepeuensv omuook:
2pyovle oumuoKu

e HesHanue onpeaeneHuii OCHOBHBIX MOHSATHIA, 3aKOHOB, ITPABUJI,
MOJIOKEHHUM Teopuu, GopMyIl, OOUIETPUHATHIX CUMBOJIOB,
0003Ha4YeHUsT PUBNICCKUX BEIWYHH, SIUHUILY H3MECPEHHSL.

e HeymeHne BBIIEISTH B OTBETE IIABHOE.

e Heymenne npuMeHsATh 3HAHUS AJIS PEIICHUS 3a7a4 U
0O0bsCHEHUs (PU3MUECKUX SABJICHUI; HEMPABUIBHO
copMyTupOBaHHbBIE BONPOCHI, 33/1aHUS MJIM HEBEPHBIE
OOBSCHEHHS X0/1a MX PELICHHUs, HE3HAHUE TIPUEMOB PEILICHHS
3a]1a4, aHAJIOTUYHBIX pPAHEE PEIICHHBIM B KJIacCe; OMIMOKH,
MOKa3bIBAIONINE HETPABWIIBHOE TIOHMMAaHUE YCIIOBHSI 3a]1a4U HITH
HETPAaBUIBHOE HCTOJIKOBAHHUE PEIICHHUS.

e Heymenwne yntath v CTPOUTH TpadUKU ¥ IPUHIIATTHATBHBIC
CXEMBbI

e Heymenue nmoaroroBuTh K paboTe YCTAaHOBKY MJIH JaOOpaTOpHOE
000py/I0BaHKE, IPOBECTH OIBIT, HEOOXOIUMBIE PACUeThl M
MCII0JIb30BaTh MOJIY4YCHHbIE JaHHbIE [ BEIBOIOB.

e HeOpexxHoe OTHOIIEHHE K JJAOOpaTopHOMY 00OpPYAOBaHUIO U
M3MEPUTENbHBIM PUOOpam.

e Heymenue onpenenuTs NoKa3zaHUs U3MEPUTEIBHOTO Ipudopa.

e Hapymenue TpeboBanuii mpaBuiI 6e30MacHOTO Tpyna Ipu
BBITTOJIHEHUH YKCTIEPUMEHTA.

HezpyOble OuuOKU
e Herounoctu GpopmynupoBOK, ONpeneIeH i, 3aKOHOB, TEOPUIl,
BBI3BAHHBIX HENIOJIHOTOM OTBETA OCHOBHBIX IIPU3HAKOB




omnpenaensieMoro noHsTus. OmmnOKM, BEI3BaHHbIE
HECOOIIOIEHUEM YCIIOBUN MTPOBEACHUSI ONBITA WIIH U3MEPEHUI.

e OmuOKU B YCIOBHBIX 0003HAYCHUSX HA MPUHIIUITHATBHBIX
cXeMmax, HETOUHOCTH YepTexkeil, rpaduKoB, CXeM.

e IIpomnyck niam HETOYHOE HANMCAHWE HAMMEHOBAHWUN €IMHULL
(bu3MYECKUX BEIUYHH.

e HepanuoHanbHbII BEIOOP X04a pEeIIEHUS.

Hedouembvl

e HepanuonanbHbie 3aMUcH NMPU BEIYUCICHUSAX,
HEpaIMOHAJIbHBIE PUEMbI BEIYMCIICHU, TPeoOpa30BaHui U
penieHus 3ajau.

e Apudmernueckue oMOKH B BEIYUCICHUSX, €CIIA ATH
OLIMOKH rpy00 HE UCKAXKAIOT PEATBLHOCTh MOJYYEHHOTO
pe3yJbrara.

e OTtaenbHBIC TOTPENTHOCTH B (POPMYTUPOBKE BOTIPOCA UITU
OTBeTA.

° HeOpexHoe BhITIOTHEHUE 3anKcel, YEPTEKEH, CXEM,

rpauKoB.

e Opdorpaduyeckne u MyHKTyal[MOHHBIC OTUOKH
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