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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma mo ¢usuke s 10-11 kmaccoB cocTaBieHa B COOTBETCTBHH C
TpeboBanusiMu  DenepanbHOr0 TroCyJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApTa CPEIHEro
obmero oOpa3oBanus (mpukaz MwuHucTepcTBa mnpocBemieHuss Poccuiickoit @enepamuu ot 12
asrycra 2022 roma Ne 732), Ha ocHoBe DenepaiapbHOi pabodeil mporpaMMbl CpPEIHETO OOIIEro
oOpa3oBanusi 1o (HU3UKE, OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl CpPEAHEro OO0IIero
obpazoBanust MBOY «lllkoma-mureit Ne 2.

Pabouas mporpamMMa OpHEHTHPOBaHA Ha IEJEBBIC MPHOPUTETHI JTyXOBHO-HPABCTBEHHOTO
pa3BUTHSA, BOCIIUTAHUSA U COLMAIIM3ALNN ydaluxcs, chopMynupoBaHHbIe B paboueil nmporpamme
Bocniutanust MBOVY «l1lkona-nuueit Ne 2.

[IporpaMmma mo ¢usuke 06a30BOro ypoBHS Ha ypOBHE CpefHero obiiero oOpa3zoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIOKEHMM M TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBatenbHOIl porpammsl, nipeacraBieHHbIXx B PI'OC COO, a takxke ¢ yuérom deaepaibHOu
paboueii mporpaMMbl BOCIIUTAHHUS U KOHIICTIIMY TIperoiaBaHus yueOHoro npeamera «Dusnka» B
oOpa3oBaTenbHbIX  oOpranum3zanusx Poccuiickoii  ®epepanuu, peamu3yoUMX  OCHOBHBIC
00pa3oBaTelIbHbIE IPOTrPAMMBI.

Copep:xanue nmporpaMMbl o pu3uKe HAPaBlIeHO HA (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON
KapTuHbl Mupa odyvaromuxcs 10-11 knaccoB npu oOydeHun ux (usnuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JESATENIbHOCTHOrO moaxoxa. [Iporpamma 10 (Qu3MKE COOTBETCTBYET
tpeboBanusiM PI'OC COO k 1mIaHUPYEeMbIM JIMYHOCTHBIM, IPEIMETHBIM M METaIllpeIMETHBIM
pe3ynbTrataM OOyuYeHHUs, a TaKKe€ YUYHUTHIBAET HEOOXOIMMOCTh peallu3alliid MEeXIPEIMETHBIX
CBsi3ell (M3MKM C €CTECTBEHHO-HAyYHBIMH Y4YeOHBIMH TpeaMmeTramMu. B Hell ompenemnsroTcs
OCHOBHBIC IIeNTM U3yueHHs] (U3UKH Ha YPOBHE CpEAHEro oOIuero oOpa3oBaHUs, MJIaHUPYEMbIe
pe3ynbTaThl OCBOEHHUS Kypca (PU3UKHU: JINYHOCTHBIE, METANIPEAMETHBIE, TpeIMeTHbIE (Ha 0a30BOM
YPOBHE).

[Tporpamma no ¢pu3KKe BKIIOYAET:

e [IJJaHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKKM Ha 0A30BOM YPOBHE, B TOM UHUCIIE

IpeIMETHBIE PE3yJIbTaThl 110 rojjaM 00y4eHus;

e coJiepkanue yueOHoro npeamera «dusnka» 1o rogam o0ydeHuUs.

dusmka Kak Hayka o HanboJiee 00X 3aKOHAX MPHUPOJIbI, BBICTYIAask B KAYECTBE yUeOHOT0
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY 3HaHUI 00 OKpY’KaroIleM MHpe.
HIkonbHBIH Kypc (QHU3UMKH — CHCTEMOOOpa3yloIUi s €CTEeCTBEHHO-HAy4YHBIX YUeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJIEHUN, N3y4aeMBbIX
XUMHeH, Ouosoruei, pusmueckoil reorpadueit u actpoHomuei. Mcnonp3oBaHue M aKTHUBHOE
IpUMEHEHHE (U3MUECKUX 3HAHMHA ONpelenseT XapakTep W pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHUH B cdepe DHEpPreTHKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, IOJyuYeHHs] HOBBIX
MaTepUajIoB C 3aJJaHHBIMU CBOWCTBaMU U Apyrux. M3ydenne ¢pusuku BHOCUT OCHOBHOW BKJaJ B
(GbopMHpOBaHHE €CTECTBEHHO- HAy4YHOW KapTUHBI MHpa oOydarommuxcsi, B (QOpMUpOBaHUE
YMEHUH MPUMEHSATh Hay4YHbII METO/] IO3HAHMS ITPU BBINOJIHEHNUH UMH YUYE€OHbIX HCCIEIOBAHUH.

B ocHOBy kypca (pu3uku 17151 ypoBHS cpeiHero oouiero oopa3oBaHus MOJ0XKEH psij UJeH,
KOTOpbIE MO’KHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €70 MTOCTPOCHHUS.
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Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SIBIISICTCS JIOTHYECKH 3aBEPLIEHHBIM, OH
COZICPKUT MaTepHall U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BONPOCH! KIACCHYECKOH, TaK H
COBPEMEHHOW (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeMl MaTepuan Kypca QUMK 00beIUHEH BOKPYT
¢usnueckux Teopuil. Bemymumm B Kypce sBisercs (opMUpOBaHHE IPEICTaBICHHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUHU, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mnpeanoyiaraeT MUCIoiIb30BaHUE T'YMaHUTApPHOTO
noTeHnuana Gu3n4eckoi HayKu, OCMBICIICHHE CBSI3U pa3BUTUA (U3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MHUPOBO33PEHUYECKHMHU, HPAaBCTBEHHBIMH U HKOJIOTUIECKUMU MTPOOIEMaMHU.

Hoes npuxnaonou nanpaerennocmu. Kypc ¢usuku mnpeamonaraet 3HAKOMCTBO C
IIMPOKUM KPYIOM TEXHHYECKMX M TEXHOJOTMYECKHX MPUIOKEHUN H3YYEHHBIX TEOpHi u
3aKOHOB.

Hoes osxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI AJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTUEM
TEXHHUKHU U TEXHOJIOTUH, a Takke 00CyKIeHUs TPOOJIeM PallMOHAIBHOTO PUPOIOTIONb30BAHMS U
AKOJIOTHUYECKOM 0€30IacHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMHU Kypca (DM3MKH HAa YPOBHE CPEIHEr0 OOLIero 00pa3oBaHHS
ABISIIOTCS  pu3mveckue Teopud ((HOpMUPOBAHHE MPEICTABICHUH O CTPYKType HOCTPOCHHS
¢busnueckoil Teopuu, poiu (yHAAMEHTAIbHBIX 3aKOHOB W NPUHLMUIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJIE, TPaHUIAX IPUMEHUMOCTH TEOPUM, NIl OMHCAHHSI E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U MIPOLIECCOB).

CHCTeMHO-IEITETFHOCTHBIN MOIX0 B Kypce (DM3UKU pealn3yeTcs MPEeX/Ie BCEro 3a CUYET
OpraHu3alMM 3KCIIEPUMEHTAIbHON JesATeIbHOCTH oOydaronmxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO UCMOJIB30BAHUE CHCTEMBl (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
abopaTOpHBIX pabOT, KOTOpble B Tporpamme Mo (¢GuU3NKe OOBEIWHEHBI B OOIIMI CIIHCOK
YUYEHUUYECKUX MPAKTUUYECKUX paboT. BrineneHue B ykazaHHOM IepeyHe J1abopaTOpHbIX padoT,
IPOBOJIUMBIX JJIsI KOHTPOJS U OLIEHKH, OCYIIECTBIISETCS YYaCTHHKaMU 00pa30oBaTelIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH MIaHMPOBaHMs U OCHalleHUs KabuHera gusuku. [Ipu sTom
oOecrnieunBaeTcs OBJaJeHHE OOy4YalOIIMMUCS YMEHUSIMU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIIEIOBaHMs 3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M IIOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEIOKEHHBIX TUIIOTES.

bonblioe BHUMaHHE yAEIAETCS PELICHUIO PAaCUETHBIX U KaueCTBEHHBIX 3ajad. [Tpu aTom
JUIS pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO 3aJJaHHOM (PU3NYECKON MOJIETIBIO,
MTO3BOJISIIOIINE TPUMEHSTh U3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjena
Kypca, TaK ¥ HUHTETPUPYsI 3HAHWsI U3 Pa3HbIX pa3esioB. [ KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM
SBJISIIOTCS 3a/1aHUS Ha 00BSICHEHUE MPOTEKaHMs! (PU3HUECKUX SBJICHUIN U MPOLIECCOB B
OKPY’KaIOIIeH KU3HU, TpeOyroIue BbIOOpa GU3HNIEeCKON MOJIEITH Il CUTYaIluy MTPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MaTepuaabHO- TEXHHUYECKOMY
o0ecrniedyeHn0 yuyeOHOro mporecca 0a30BbI ypOBEHb Kypca (M3UKH Ha YpOBHE CPEIHEro
ob1miero oOpa3oBaHUs JOJDKEH M3y4aTbCs B YCIOBHSIX NMPEIMETHOr0 KaOuHeTa (U3UKU WIN B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro IUKiIa. B xabunete
¢bu3uKH  JOMKHO OBITh HEOOXOAUMOE JabopaTopHOE OOOpYJOBaHUE [JIsi BBITIOJHEHUS
yYKa3aHHBIX B MPOTrpaMMe MO (PU3UKE YUEHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpalMOHHOE 000pyAOBaHHE (HOPMHUPYETCS B COOTBETCTBHH C MPUHIMIIOM
MUHUMAaJIbHON JTOCTATOYHOCTH U 00ECIeYMBAECT MOCTAHOBKY MEPEUUCICHHBIX B MPOTpamMMme IO
¢bu3MKe KIIOYEBBIX JAEMOHCTpAlUN UIS HCCIENOBAaHUS H3Y4YaeMbIX SBJICHUH U MPOLIECCOB,
SMIMPUYECKUX U(YHTIAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKHX IPUMEHEHUI.
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JlaGopaTopHoe 00opymoOBaHHE ISl YYCHHYECKUX MPAKTUUECKUX paboT (opmupyercs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJHOIO KOMIUIEKTa Ha IBYX
oOyuaromuxca. TemaTnueckue KOMIUIGKTHI Ja0OpaTOPHOTO O0OOpYyNOBaHMSA JOJDKHBI OBITH
MOCTPOEHBI Ha KOMILUICKCHOM HCIOJIb30BAHWU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUE LU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU 1IeJIIMU U3y4eHUs (U3UKHU B 0011eM 00pa30BaHUU SBISIOTCS:

e hopMUpOBaHME HWHTEpeca M CTPEMJICHHs OOYYaIONIMXCS K HAyYHOMY H3YYEHUIO

MPUPOJIbI, PA3BUTHE UX UHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TIPEACTABICHUH O HAayyHOM METOJE TMO3HaHWs U  (OpMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOILICHUS K OKPY KAIOLIUM SIBJICHUSM;

e hopMHpoBaHNe HAYYHOIO MHUPOBO33PEHMSI KaK pe3ysibTaTa M3Y4YEHHUsS] OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e hopMupoBaHHE YMEHUI OOBSCHATH SBICHHS C HCIIOJb30BaHUEM (DU3MUYECKUX 3HAHUN H
HAYYHBIX JI0Ka3aTeIbCTB;

e hopmupoBaHUEe TPEACTABICHUN O PONU (DU3HKHU IJIA PA3BUTHs APYTUX E€CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH.

JocTmkeHnne STHX IeNell 00ecreunBaeTcsl pelIeHueM CIeIyoIuX 33/1a4 B IPOIEcce

U3y4deHHs Kypca pU3MKu Ha ypOBHE CpeiHEro o0IIero 0opa3oBaHus:

¢ IPHOOPETEHNE CHCTEMbI 3HaHUK 00 00mUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PH3HUKY, JJIEKTPOAHMHAMHUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

e opMHpoBaHME yYMEHUN TNPUMEHSATh TEOPETUYECKHE 3HaHUA [JJIs OOBSCHEHUS
buznyecKux SBJICHWA B TPUPOJE W JUIS TPUHATHUS MTPAKTHUECKUX pEIIeHUN B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIIOCOOOB pEIlIeHUs Pa3IMUHbIX 33]a4 ¢ IBHO 33JaHHON (U3UYECKOI MOJEINbIO,
3a1a4, IMO/Pa3yMEBAIOUIMX CaMOCTOSITEIbHOE CO3JaHue (PU3MUEecKOM MOJelnu,
aJIeKBaTHOM YCJIOBHSIM 33/1a4H;

e IOHUMaHHE (QU3UYECKUX OCHOB M MPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJOTMYECKHUX IIPOLECCOB, UX BIUSAHUS HA OKPYKAIOLLYIOCPENY;

® OBJIQJICHUE METOJIaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U TMPOBEACHUS (PUINUYECKUX
HKCIEPUMEHTOB, aHaJluW3a M  UHTepOpeTalud  UHPOpPMALUHU,  ONpe/eeHus
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YJIbTaTa;

® CO3JJaHUE YCIIOBHM JJISI Pa3BUTUS YMEHUM MPOEKTHO-HCCIEA0BATEIBCKOM, TBOPUYECKOU
JESITEIbHOCTH.

Ha wu3ydenue ¢usuxu (6a30Bblii ypOBEHB) Ha YPOBHE CpEJHEro OOIIero o0pa3oBaHMS
orBoautcs 136 vacoB: B 10 kimacce — 68 wacoB (2 yaca B Hezeno), B 11 kiacce — 68 wacos (2
gaca B HEJICITIO).

[Ipennaraemslii B mporpaMMe 1o (Gpu3uke nepevyeHsb JadopaTOPHBIX UMPAKTUYECKUX padoT
ABIISICTCS PEKOMEHIOBAHHBIM, YUYUTENb JeJaeT BHIOOp IMPOBEACHUs JTabOpaTOPHBIX paboT H
OTIBITOB C YYETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH 00yUarOMIUXCS.
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COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3jnen 1. ®usuka 1 MeTOIbI HAYYHOT0 MO3HAHUS

®usnka — Hayka o mpupoge. Hayunele mMeTonsl NMO3HAaHMA OKpyXKarouero mupa. Ponb
HKCIEPUMEHTA U TEOPUH B IIPOLIECCE O3HAHUS IPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue (U3NYECKUX SBICHUN M TpoueccoB. Hayunsie runoresbl. Oundeckue
3aKOHBI U TeopuH. ['paHULIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. IIpuHIMII COOTBETCTBUS.

Ponp u mecro ¢u3zuku B (OpMHpPOBAHMM COBPEMEHHOM Hay4yHON KapTHHBI MHpa, B
IIPAKTUYECKOU IEATEIbHOCTH JIFOACH.

Llemoncmpayuu

AHazoroble u  1UPpPOBBIE  HM3MEPHUTEIIbHBIC npuOOpbl,  KOMIBIOTEPHbIE
JaTYUKHU.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHrue. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHUKEHHS.
Cucrema otcuéra. Tpaektopus.

[lepemenienne, CKOpPOCTh (CpemHssi CKOPOCTh, MTHOBEHHass CKOPOCTh) M yCKOpPEHHUE
MarepuaibHOM TOUKH, UX MPOEKIMU HAa OCU CUCTEMbl KoopAuHaT. Clio)KeHUEe NepeMEIeHU 1
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUWHEHWHOE NBIKEHHE. ['paduKu 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEIICHUS] MAaTepUATbHON TOUKH OT BPEMEHH.

CBoOogHoe nazieHne. Y CKOpeHre CBOOOTHOTO TaICHHS.

KpuBonuHeliHoe nBHKeHHE. [IBH)KEHHE MaTepHAIbHOW TOYKH 10 OKPYXKHOCTH C
MOCTOSSHHOM IO MOJYJIIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JINHENHAACKOpocTh. [lepron u yactora
oOparenus. LleHTpocTpeMUTENNbHOE YCKOPEHUE.

TexHudeckue yCTpOMCTBA M TMPAKTUUECKOE MPUMEHEHWE: CHUIOMETp, JBH)KCHHE
CHapsI0B, LIEIHbIE U PEMEHHBIE MEpeIayH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETA, MIUTFOCTPAINS KHHEMATHYECKUX XapaKTePUCTUKIBUKCHUSI.

[IpeoOpa3zoBanre ABMKEHUN C HMCIOJIB30BAHHEM IPOCTHIX MeXaHW3MOB. [lajgeHue tenm B

BO3/YX€ U B pa3peKE€HHOM MPOCTPAHCTBE.

HaGmronenue nBrkeHUS Tena, OPOIMICHHOTO MO/ yIiOM K TOPU30HTY UTOPU30HTAIBHO.

W3mepenne yckopeHus cBoOogHoro majeHus. Hampasnenue

CKOPOCTM TpU  JABWKEHUUM TI0 OKPYKHOCTH. Yuenuueckuti

9KCcnepumenm, 1abopamopHule pabomuol

W3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO ONPeIeTICHHIs] MTHOBEHHON CKOPOCTH.

HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  MYTAMH, TNPOMJIEHHBIMH  TEJIOM  3a
MOCJIeZIOBAaTEIbHbIE pPaBHbIE TPOMEXKYTKM BPEMEHHU NPHU PABHOYCKOPEHHOM JBUKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOMN HYIIIO.

N3yueHue pOBUKEHUs IIApUKa B BI3KOW JKUIKOCTH. M3ydeHue

JBUKEHHS Tea, OpoleHHOTo Topu3oHTanbHO. Tema 2. /lunamuka

[TpuHIMT OTHOCUTEIBHOCTH lanunes. [TepBbIii 3aKOH Hprotona.
NHepuunanbHbIe CUCTEMBI OTCYETA.

Macca tema. Cwuna. I[lpunuun cynepno3unun cwi. Btopoit 3akoH HproToHa mis
MaTepuanbHOU TOYKU. Tpernii 3akoH HproToOHA 1711 MaTEpUAIIBHBIX TOYEK.
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3akoH BceMUpHOro TsaroreHusa. Cuna Tsbkectd. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buasl Tpenust (mokosi, ckoiyibkeHusi, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHUS U cuiia TpeHus nmokos. Kosddumment tpenus. Cuia conpoTUBICHUS
IIPU ABUKEHUU TeNA B )KUJKOCTU WM Tas3e.

[TocTynaTtensHOE U BpamaTeabHOe IBHKEHUE a0COIIOTHO TBEPOTO TEJa.

MoOMEHT CuiIbl OTHOCUTENIBHO OCU BpaumieHus. Ilnedo cunbl. YcimoBus paBHOBecHs
TBEPIOTO TeIA.

TexHuueckue yCTpOHMCTBA M IPAKTHYECKOE IPHUMEHEHHE: NOJALIMIIHUKH, JIBUXCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHME UHEPUUH.

CpaBHeHue Macc B3aMMOJECHCTBYIOLIUX  TEI.

Bropoii 3akon HeroTona.

Nzmepenue  cui.

CrioxeHue CHil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JehOpMalnu.

Hesecomocts. Bec Tena mnpu yCKOPEHHOM MOABEME U NAJACHUM.

CpaBHEHME CUII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKEHHUSL.

VcnoBuss paBHOBecus TBEpAOro Tena. Bupabl  paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopHvlie pabomer V3ydenue

JBUKEHHS OpyCKa 10 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

Hccnenoanue ycnoBui paBHOBECHS TBEPAOrO TEJA, UMEIOLIETO OCh BPALLCHHUS.

Tema 3. 3akonwvl coxpanenus 6 Mmexanuke

Hmnynbc MatepralibHO TOUKH (TeNa), CHCTEMbl MaTepHANbHBIX TOYEeK. VIMITyNbe CUITBI 1
M3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTUBHOE BI)KEHHUE.

Pa6oTa cuiabl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprus marepuanbHOil Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[ToTennmansHas sHeprus. [loTeHnnanbHas SHeprust ynpyro n1eGopMUpOBaHHON MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIU3U MOBEPXHOCTU 3EMITH.

[ToTeHmanbHble W HEMOTEHIHMAIbHBIE CUIBL. CBSI3b paOOThI HEMOTEHIIMATBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOW YHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKOM SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHrnueckue yCcTpoOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBII
MHUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHHs  UMITyJIbCa.

PeaxkTnBHOE ABMKEHME.

[Tepexon moTeHIMATBLHON YHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

W3ydyenne aOCOMIOTHO HEYNMPYroro ynaapa C TMOMOIIbI JBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccrnenoBanue CBS3M padOTHl CUJIBI C HM3MEHEHHEM MEXaHHYECKONW OJHEpPruH Tella Ha
MIPUMEPE PACTKEHUSL PE3UHOBOTO JKI'YTa.



Pazgen 3. MojiekyasipHasi pu3MKa U TEPMOAMHAMHUKA

Tema 1. Ocnogvt MOIEeKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUU U MX ONBITHOE 0OOCHOBAaHHE.
BpoynoBckoe aBmwxkenue. Juddysus. Xapakrep ABWKEHHS UM B3aUMOJACHCTBHS YaCTHUI]
BellecTBa. Mozenu CTpPOSHMsI ra3oB, XHIKOCTEH W TBEPABIX Tel U OOBSICHEHUE CBOMCTB
BELIECTBA Ha OCHOBE 3THX Mozened. Macca u pasmepsl Monekys. KommdecTtBo BemiecTsa.
[TocTostnuas ABoraapo.

TemioBoe paBHOBecue. Temmneparypa u e€ musmepenue. Illkana temmneparyp Llembcus.
Mopnens wuzneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO- KHHETUYECKOW TEOpUU
uaeadbHOro raza. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYEeCKOH »Hepruu
TEIJIOBOrO JBMWKEeHMs vactull rasza. [llkama temmeparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneitpona. 3akon JlaneroHa. M3omporeccsl B HlieaJbHOM ra3e C
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacraBieHue U30MPOLECCOB: U30TEPMA,
n30xo0pa, u3obapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITeI,  JOKa3bIBAKOIIME JTUCKPETHOE CTPOCHUE BEIIECCTRA, dbotorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUH.

OnbiTel 10 aUQQPY3Un KHUIKOCTEH W Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbrta lTepHa.

OnBITHI, JTIOKa3bIBAIOIIHE CyIIIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aUMO/ICVCTBUS.

Mogenb, WUTIOCTpUpPYIOIIAs TMPUPOAY JaBIEHUS Ta3a Ha CTEHKH cocyaa. OTbITHI,

WJUTIOCTPHUPYIOIINE ypaBHEHUE COCTOSIHHS UJATHHOTO rasa,

M30IPOLECCHI.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomoi

Ormpenenenne Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE WM3MEpPeHHH 00bEma
KOMHATBHI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

WccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUST pa3peKeHHOTO

rasa.
Tema 2. Ocrogbl mepmMoOUHAMUKU

TepmoauHaMuueckass cucrema. BHYTpeHHss dHEprust TEPMOAUHAMUYECKOU
CUCTeMBl U crocoObl €€ m3MeHeHus. KommdecTBO TemoThl U paboTa. BHyTpeHHSs sHeprus
OJIHOATOMHOI'0 HJ€aJbHOr0 rasa. Buael Temonepenadyu: TEIIONPOBOAHOCTb, KOHBEKIIMS,
u3llydeHue. Y IenbHas TeII0EMKOCTh BellecTBa. KonMuecTBO TEIUIOTHI ITPH TEIJIoNEpeiayde.
[TonsstTue 00 anmabatHOM mporecce. IlepBblit 3akoH TepMonuHaMuku. llpumMenenue
MEPBOTO 3aKOHA TEPMOJMHAMUKHU K H3ompoleccam. I'papuueckasuHTepnpeTanus padoThl rasa.
Bropoii 3akon TepmoauHamMuku. HeoOpaTUMoCTh mpolieccoB B mpupoze. TerioBble
MamuHbl. [[pUHINIBI 1EHCTBUS TEIIOBBIX MAIIMH.
[IpeoOpazoBanusi HSHEpruM B TEIUIOBBIX MamuHaX. Koadduiument mone3Horo aeicTBUs
terioBoi MamuHbl. L{ukn KapHo u ero xo3¢dduuueHT monae3Horo AEUCTBHUS. DKOJIOTMYECKHUE
POOJIEMBI TEIIIOIHEPTETHKHU.
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Texuuueckue yCTpoOHCTBa U  TpaKTUYECKOe MIPUMEHEHHUE: JIBUTATEIb
BHYTPEHHET0 CrOpaHus, ObITOBOW XOJOIUIbHUK, KOHIUIIUOHED.
Llemoncmpayuu

M3MeHeHne BHYTpEHHEW SHEPrHMM Tejla MPH COBEPLICHHHM pabOTHI: BBUIET NMPOOKU W3
OyTBUIKH TOJ JICHCTBHEM CXKaTOrO BO3/yXa, HarpeBaHue »¢upa B JATYHHOU TpyOKke MmyTEM
TpeHus (BUICOACMOHCTPAIINS ).

H3MmeHeHre BHYTpeHHEH SHepruM (TeMIepaTyphl) Tella pu Terionepeaaye.

OnbIT 10 aquabaTHOMY PacIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, BUTATENSl BHYTPEHHETO CrOPaHusl, peaKTUBHOTOJIBUTATEIs.

Yuenuueckuii sxcnepumenm, rabopamoprulie pabomoi

N3mepenue yaenbHOU TEIII0EMKOCTH.

Tema 3. Aepezamnule cocmoanus eeuiecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcauus. Vcnapenune wu  kumenwe. AOCONIOTHAS W
OTHOCHTEJIbHAS BIAKHOCTh BO3ayXa. HacklmeHHbli nap. Y aenpHas TemioTa napooOpa3zoBaHusl.
3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUS OT JAABJICHMUSL.

Teépnoe Teno. Kpucraimuueckue u amopgHbie Tejaa. AHU30TPOIUS CBONCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuaibl. [lnaBneHue u kpucramumszauus. Y IelbHas
teruiora muasiaeHus. CyOnumanus.

YpaBHeHHE TEIIOBOTO OasiaHca.

TexHuyeckue yCTpOWCTBA W MPAKTHUECKOE NPHUMEHEHHUE: THTPOMETP U ICUXPOMETP,
KJIOPUMETpP, TEXHOJOTUU  TIOJYYCHHS] COBPEMEHHBIX MaTepHaJioB, B TOM  YHUCJE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kurenne mnpu TOHWKCHHOM  JIaBJICHHH.

CnocoObI U3MEPEHUS BIAKHOCTH.

HabGmionenne HarpeBaHus W IUIABJICHHUS KPUCTAIMYECKOro BeriecTBa. JlemoHcTparms
KPHUCTAIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

N3mepenrie OTHOCUTENIBHON BIQKHOCTH BO3/IyXa.

Pasnen 4. DnekTpoauHamMuKa

Tema 1. Inekmpocmamuxa

ONeKTpu3anusa Tell. OJNEeKTpUYecKuil 3apsan. JlBa BHUIA DIEKTPUYECKHUX 3apsi/iOB.
[IpoBOAHMKY, TUANEKTPUKH U MOJIYIPOBOIHUKH. 3aKOH COXPAHEHHUSI SJIEKTPHUUECKOT0 3apsiia.

B3aumopneiicteue 3apspoB.  3akoH  Kynona. TodeuHelid  anexTpuueckuil  3aps.
Onexrpuueckoe mnone. HanpsoxkéHHocTh snekTpuueckoro mnois. llpuHnun cynepno3unun
NMEKTPUYECKUX NOJIEH. JINHNN HaNPsSYKEHHOCTH SJIEKTPUYECKOTO MOJIS.

PaGora cun oanexktpoctatmdeckoro mons. [loreHnman.  Pa3HOCT  TOTEHIMANIOB.
[IpoBOAHMKY M TUANEKTPUKH B 3JIEKTPOCTATHUECKOM ToJie. [usrnekTpudeckas NpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTPOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.

DHeprus 3apsHKEHHOTO0 KOHEHCATopa.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE MNPHUMEHEHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAsl 3alUTa, 3a3eMJICHHE D3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMHPOBAILHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VCTpolcTBO W OPUHUUN  JEUCTBUS  DJIEKTPOMETpA.

B3anMopeiicTBre HarIeKTPU30BaHHBIX TEJ.
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OJIEKTpUYECKOE  MOJE€  3apSHKEHHBIX  Tell

[IpoBOIHMKM B  3JEKTPOCTATUYECKOM  IIOJIE.

DINeKTpOoCTaTUYECKas 3alllUTa.

JM3TIEKTPUKH B 3JIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh ANEKTPOEMKOCTH IJIOCKOTO KOH/JIEHCATOpa OT  IUIOLIAJH
IIJJACTUH, PACCTOSHUS MKy HUMH U TUAIEKTPUUIECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomoi

N3Mmepenune 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannustii 3nexkmpuueckuii moxk. Toxu 6 paznuunvix cpedax

DNIEKTPUUECKUI TOK. YCIOBHS  CYLIECTBOBaHHUS 3JIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuna tToka. [locTOsSHHBIN TOK.

Hanpsokenue. 3akon Oma Juist yyacTka Henu.

DIIeKTpUUIECKOe COIIPOTHUBJICHHUE. VY nenbHoe COIIPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, apamielbHOE, CMEIIAHHOE COEUHEHNE IPOBOJHUKOB.

Pabora BJIEKTPUUECKOTO TOKa. 3akoH [xoyna—Jlenna. MoniHocTh
3IEKTPUUYECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHMKA TOKa.3akoH OMa s
MOJTHOM (3aMKHYTOM) 3JIeKTpuuecKoi 1enu. Koporkoe 3aMbIKaHUE.

DJIeKTpOHHAas MIPOBOIUMOCTD TBEPBIX METaJJIOB. 3aBUCUMOCTD
COTPOTHUBIICHUS METAJIJIOB OT TemmepaTypbl. CBEpXIpPOBOIUMOCTD.

SJIGKTpI/ILIeCKI/Iﬁ TOK B BAKyyMC€. CBolicTBa OJICKTPOHHBIX ITYYKOB.

[TosrynpoBOIHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIUMOCTD
MOJIyIpoBOAHUKOB. CBolcTBa p—N-niepexoa. [TomynpoBoiHUKOBbIE TPHUOOPEI.
DONEeKTpUYECKU TOK B  pacTBopax U paciulaBax JIEKTPOJIUTOB.

ONEKTPOJIUTHYECKAs] JUCCOLMALUA. OJEKTPONIM3. OJEKTPUYECKMH TOK B  rasax.
CaMocTosTenbHBIA U HECAMOCTOATENbHBIN pa3psia. MonnHus. [lna3zma.

TexHuueckue yCTpOHCTBA M NPAKTHUYECKOE TPUMEHEHHE: aMIIepMETp, BOJBTMETP,
peocTaTr, MCTOYHMKH TOKa, HIJIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENBHBIE
npuOOpBl, TEPMOMETP CONPOTHBIIEHHS, BAaKyyMHBIH AMOJA, TEPMHUCTOPbI U (OTOPE3UCTOPHI,
MOJIyIIPOBOIHUKOBBIH IMOJI, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHnue cuibl TOKa U HAPSKEHUS.

3aBUCHUMOCTh COINPOTUBJICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIA]A
ITONIEPEYHOI0 CEYEHUS U MaTepHuana.

CMemraHHO€ COeIMHEHNE TIPOBOIHUKOB.

[Ipsmoe  u3MepeHHe 3IEKTPOIBHKYILEN cunsl.  Kopotkoe 3aMBIKaHHUE
raJIbBAHUYECKOT0 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHUMOCTb ~ CONPOTUBIEHUS  METAUIOB  OT  TEMIIEpPATyphl.

IIpoBOIMMOCTE 3IEKTPOJIUTOB.

UckpoBoil pa3psg U MPOBOAUMOCTH  BO3AyXa.

OHOCTOPOHHSS TPOBOAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomol

N3yueHne CMEIIaHHOr0 COEAMHEHUS PE3UCTOPOB.

W3MmepeHne  DJIEKTPOABMKYIEH CHUJBI HMCTOYHMKA TOKAa W €ro BHYTPEHHETO
COIIPOTHBIICHUS.

Habmronenue snextponmsa.
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MexnpeaMeTHbIe CBA3U

N3yuenne kxypca ¢usuku 6a3zoBoro ypoBHsS B 10 Kiacce OCyIIECTBISICTCS C Y4ETOM
COJZICPKATENBHBIX MEKIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOIOTHH.

Mescnpeomemnuvie nouwsimus, CBS3aHHBIE C M3YYCHHEM METOJOB HAYyYHOTO TO3HAHUS:
SIBJICHHE, HAYYHBIH (akT, TUmoTe3a, (pu3mueckas BEIWYMHA, 3aKOH, TEOPHsI, HAOIIOJCHUE,
IKCIEPUMEHT, MOJCITUPOBAHNE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, IMHEHHas (yHKIUs, 1apadona, runepboa,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPHUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TAHTCHC, KOTAHTCHC,
OCHOBHOE€ TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOCKIUH HAa OCH KOOPIWHAT,
CJIO’)KEHHE BEKTOPOB.

buonoeusn: mexannyeckoe JBIKEHHE B KUBOU mpupoze, AudQy3us, ocMoc, TEIIO0OMEH
KHUBBIX OPTaHU3MOB (BH[bI TEILIONEPEIauH, TEIUIOBOC PABHOBECHE), SJICKTPUICCKHUE SBJICHUS B
JKMBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIJIOBBIE CBOMCTBAa TBEPIABIX TEJ, JKUAKOCTEH W Tra3oB, JJIEKTPUYECKHE
CBOWCTBA METAJIJIOB, 3JICKTPOJIMTUYECKAS JUCCOIUAINS, FATbBAHUKA.

Teoepachusi: BNaxxHOCTh BO3/yXa, BETPBI, 0ApOMETp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHUE JABMKECHHI C MCIIOJIb30BAHHEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOJIIUITHUKKN, WCIOJIh30BAHUE 3aKOHA COXPAHCHUS HMITYJIbca B TEXHHUKE (pakeTa,
BOJOMET W JIpyrHWe), [BUTATENb BHYTPEHHErO CropaHWs, mapoBas TypOuWHa, OBITOBOM
XOJIOAMIIBHUK, KOHIUIIMOHED, TEXHOJIOTUH TOJy4YeHHsI COBPEMEHHBIX MaTE€PHUaIOB, B TOM YUCIIE
HaHOMAaTepHalioB, W  HAHOTEXHOJOIMH,  DJEKTpPOCTATHUeCKas  3allluTa,  3a3eMJICHHE
JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TpPHUHTEp, dSJIEKTpOHArpeBaTelbHble MPHOOPHI,
AJIEKTPOOCBETUTENLHBIC TIPUOOPHI, TaIbBAaHUKA.

11 KIIACC

Pa3nen 4. DiiekTpoguHAMUKA

Tema 3. Macnummnoe none. In1eKmMpomMazHumMHAA UHOYKYUSA

ITocrositHHBIE MarHuTHL. B3auMozelcTBHE IOCTOSHHBIX MarHuTOB. MarHuTHoe ImoJe.
Bekrop marautHON MHAYKIUH. [IpyHIMD Cynepno3unuym MarHuTHBIX 1ojiei. JINHMU MarHUTHOM
uHAykuu. KapTiuHa TuHII MarHUTHONW MHAYKIMHU MOJIS TOCTOSIHHBIX MarHuTOB.

MaruutHoe mojie mpoBOAHMKA ¢ TOkoM. KapTuHa nAMHMIA MHAYKUMHA MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJAHHMKA, KATYIIKH C TOKOM.
OmnsIT Opcrena. BzanmoaeiicTBre MPOBOAHUKOB CTOKOM.

Cuna Amrepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynb M HampaBieHue. J[BHkeHHE 3apsDKEHHOM YacTHUIBl B
OJTHOPOJIHOM MarHUTHOM 1oJie. PaGota cumsl JlopeHna.

SIBieHME DIIEKTPOMArHUTHOW MHAYKUMU. [lOTOK BeKTOpa MarHUTHOM WHIYKLUH.
DOneKTpoABMKYyLIasi CUJIa MHAYKLIHU. 3aKOH JIEKTPOMArHUTHON MHAYKIMK Papajes.

BuxpeBoe snekrpudeckoe moiie. DNEKTPOABIDKYIIAs cuja HHAYKUMHA B TPOBOJHHUKE,
JBUKYLIEMCSI IOCTYIIATENbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOMHAYKIIMU. DJIEKTPOABHXKYIIAsl CUJIa CAMOMHTYKIIMH.

OHeprusi MarHUTHOTO MOJs KATyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHWE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS NI€Yb.
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Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4yKa MAarHUTHBIM mojeM. JIuHuu

WHIYKIIUA MarHUTHOTO TIOJIS.

B3aumoneiicTBue AByX NMPOBOJAHUKOB ¢ TokoM. Cuita

Awmriepa.

HevictBue cuibl JIopeHIla Ha MOHBI JIEKTPOJIUTA. SIBIIeHUE

3JICKTPOMArHUTHOW MHTyKIIHH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIDKYIIEH CUJIbI MHAYKIIMHM OT CKOPOCTH H3MEHEHUSIMAarHUTHOTO
MOTOKA.

SIBieHure caMOUHYKITHH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3y4yeHre MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

HccnenoBanue NeHCTBUS MOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM.MccienoBanue siBIeHUS

AJIEKTPOMArHUTHON MHIYKITUH.

Pa3znea 5. Kosie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KoO1e0anus

Konebarenbnas cucrema. CBoOOAHBIE MexaHWueckue KojebOanusa. [apmonuueckue
konebanusa. Ilepmon, wdactora, amrumtyna W ¢asa xonebanuil. I[IpyKUHHBI MasTHUK.
Matemaruueckuil MasTHUK. YpaBHEHHME TapMOHHUYECKUX KojeOanuid. [IpeBpaiienue sHepruu
[IPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B HJICAITLHOM
KojeOaTeNbHOM KOHType. AHAJIOTusl MEXIy MEXaHWYECKUMU U 3IIEKTPOMArHUTHBIMU
konebanusamu. Popmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAIBHOM KOJIeOAaTeIbHOM
KOHTYpE€.

[IpencraBieHue o 3aTyxaromUX KojeOaHUsAX. BeIHyX/IeHHbIE MEXaHUYECKHE KOjeOaHusl.
Pe3onanc. BeiHyX/1€HHbIE 31€KTPOMarHUTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CUHYCOUJANbHBIN MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpomsBoncTBo, mepenada U TOTPeOICHUE DIIEKTPUUECKOW HSHEPIHH.
OKOJIOTUYECKHE PpHUCKH IPU TPOU3BOACTBE dJIEKTpodHEpruu. KynpTypa HCIOIB30BaHUSA
AJIEKTPO’HEPTUH B ITOBCETHEBHOM )KU3HHU.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUU JIEKTPoIIepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTenbHOM CUCTEMBI (TIPY’KUHHBIN WIH
MaTeMaTHYeCKUN MasiTHUK).

Habmonenune 3aryxatounmx konebOanumil. MccnenoBanue

CBONCTB BBIHYKJICHHBIX konebanuil.  HaOmonenue

pe3oHaHca.

CB00OOAHBIE HNIEKTPOMArHUTHBIE KOJICOaHUsI.

OcumiutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa M HAOpsHKEHHS OT BPEMEHM) JUIs
JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mpu mocienoBaTenbHOM COECIUHEHUHM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJICHCATOPA.

Mogenb TUHUY 3JIEKTPOIEPEIaYn.
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Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTHY NIEPUOA MaJIbIX KOJICOaHUM rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBaHnne NEpeMEHHOTO TOKa B IeNMM M3  MOCIEI0BAaTEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIlIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoMazHUmMHble 60JIHbL

MexaHnueckue BOJIHBI, yclloBuUs pacnpoctpaHenus. Ilepuon. CkopocTs pacpocTpaHeHus
u panuHa BonHbl. [lomepeunsle u mpoposnbHbIe BOJMHBL WMHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI U3IyYEHUS 3JEKTPOMArHUTHBIX BOJH. B3anmHuas
opueHTtauus BekTopoB E, B, V B snekTtpomarHuTHON BojHe. CBONCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, TMpeNoMJICHHEe, moyspu3anus, audpaknus, uHTepdpepeHnms. CKOpOCTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3y1eKTPOMArHUTHBIX BOJH. [IprMeHeHne AJIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[lpyuHUMIBI  paguoCBsi3W H  TeleBUAeHHS. Paauonokanus.

DNIEKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKaIOIIEH Cpebl.

TexHuyeckue yCTpOICTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIIMHE, pajap, PaJuonpuéMHUK, TEIEBHU30D,
anTeHHa, tenegon, CBU-neusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCcTpaHEHUE TOTEPEYHBIX U MPOI0IBHBIX BOJIH. Kosebmromeecs Temno

KaK MCTOYHHK 3BYKa.

HabGmonenne oTpaxeHuss ¥ NpeIoMJIeHUS MeXaHWdyeckux BoJH. HalOmonenue

uHTepdepeHIn U JUPpakiui MEXaHUIECKUX BOJIH.3BYKOBOH pe30HAHC.

Habmroenue CBS3M TPOMKOCTHM 3ByKa M BBICOTBI TOHa C AaMIUIUTYAOM U 4YacTOTOM
KoJeOaHuH.

HccnenoBanne CBOWCTB — 3JEKTPOMArHUTHBIX  BOJH:  OTPaKE€HUE, TMPEIOMIICHHE,
nonspu3anus, AMpakuus, UHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonnHENHOE paclpOCTpaHEHHUE CBETA B OJJHOPOJIHOM Cpee.
JIyud cBera. ToYEUYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHue n300pa)keHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3akoHBI TpeloMIeHUS cBeTa. AOCONMIOTHBIM TOKa3aTeb
npenomieHusa. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbId yroia MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus cBeta. CokHBIN cocTaB Oenoro ceera. LIBer.

CobOupatonue u pacceuBaromue JHH3BL. ToHkas muH3a. DOKYyCHOE PACCTOSIHHE U
ONITUYECKas CHUJia TOHKON NUH3HBL. [locTpoeHre n300paxeHuii B COOMPAIOIINX M PACCEUBAIOIINX
nrH3ax. @opmyJia TOHKOM JIMH3BL. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl npUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BomnoBass onrtuka. WHTepdepennus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIOBUSA
Ha0JI0/IeHNs MAaKCHMYMOB U MUHUMYMOB B HUHTEP(EpPEHIIMOHHON KAPTUHE OT JIByX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. Judpakuuonnas pemérka. YcioBue HaOMIOAEHHUS TJaBHBIX
MaKCHMYMOB TP MaICHUA MOHOXPOMAaTHUECKOT0 CBeTa Ha TU(MPAKIIUOHHYIO PEIIETKY .
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[Tonsipusanus cBeTa.

TexHuyeckue ycTpoWCTBa W NPAKTHUECKOE NPHUMEHEHHE: OuKH, Jyma, ¢oTroammnapar,
MIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAIONTHKA, AU(PpaKkIMOHHAs peniéTka,
HOJIIPOU .

Jlemoncmpayuu

[TpstmonuHeiiHOe pacnpocTpaHeHue, OTpaXEHHE M IPEIOMIICHHE CBeTa.
OnTrueckue npuOOpHI.

ITonnoe BHyTpeHHEE OoTpaxkeHne. Moaens ceetoBoa. McecaenoBanue

CBOMCTB N300pa)KCHHH B JIMH3aX.

Monenu MHUKPOCKOIIa, TEeJIEeCKOIa.

HaGnronenne  wHTEepdepeHIuu  CcBeTa.

Hab6mronenne nudpakmnuu cBera.

HabGmonenne pucnepcun cBera. llomyuenue

CIIEKTpa C MOMOILBIO TPU3MBI.

[Tonyyenune cmekTpa ¢ TOMOMBIO IupaknuOHHON pemérku. Habmonenue

MOJIIPU3AIUU CBETA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepeHne mokaszarens NpeloMIIeHUs cTekna. MccriempoBanue
CBOWCTB n300pakeHuil B muH3ax.Habnronenue mucriepcun cera.

Pa3jien 6. OCHOBBI cielIMATbHOM TEOPHUH OTHOCUTEIbHOCTH
['paHuLbl IPUMEHUMOCTH KJIACCHUYECKOW MeXaHUKHU. IlocTynaTel crnenualbHOW TEOpUu
OTHOCUTEIILHOCTH: HWHBApPUAHTHOCTh MOJIYJSl CKOPOCTH CBE€Ta B BaKyyMe, NIPUHIUI
OTHOCUTEIBLHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILIEHUE JITTMHBI.
DHeprusi ¥ UMIYJIbC PEIIATUBUCTCKON YaCTUIIBI.
CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTUSI TIOKOSI.

Pazgen 7. KBanToBas ¢pusznka

Tema 1. dnemenmul K6anmoeoi ONMuUKU

®otonbl. opmyina [lnanka cBsi3u sHepruu (HOTOHA C €ro YacTOTON. DHEPrUsi U UMITYJIbC
¢doroHa.

OtkpeiTie u uccrnepoBanue (oroddpdekra. Ombitet A. I'. CromneroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuma» gororddexra.

JaBnenune cBera. Omnwitel II. H. JleGenena.

XHUMHUYECKOE IECTBUE CBETA.

TexHnueckue  yCTpOICTBAa M NPAKTUYECKOE IPUMEHEHHE: ¢doToanemeHr,
¢doronaTuuk, coaHeyHas 0aTapesi, CBETOJUO/I.

Jlemoncmpayuu

®dotorpdext Ha yCTAaHOBKE C IMHKOBOW IIJIACTHHOM.

UccnenoBanue 3akoHOB BHENTHETO GhoTodPdekTa.

Cseroauos.

Comnneynas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna no paccesHuto o -dactuil. IlnanerapHas
Mmojenb atoma. Iloctynarsl bopa. M3nydenue u norsiomieHne (OTOHOB MPH MEpexosie aToma C
OJIHOTO ypOBHSl SHEpPruM Ha JApyroil. Buael cnekTpoB. CHEKTp YypOBHEH HHEpruM aroma
BOZOPOJA.
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BonHoBbie cBoiicTBa yacTuil. Bonubl ae bpoitns. KopnyckyispHO-BOJIHOBOM 1yaiu3M.
CnoHTaHHOE U BBIHYKICHHOE U3IIy4CHHUE.
TexHnyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIEKTpPaJbHbIA aHAIU3
(ciekTpockoI), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.
Llemoncmpayuu
Monenb OnbITa Pezepdopna.
Omnpenenenue AIUHbI BOJIHBI Jla3epa.
HabGnronenue muHelyaThIX CIIEKTPOB U3ydeHus.J1azep.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
Hab6nroneHnue TMHEHYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLUE  CJIOXHOCTb  CTPOCHMS  sOpa. OTtkpbiTHE
panuoaxktuBHOCcTU. OnbITHl Pe3epdopaa no onpeneneHno cocraBa pajloakTUBHOIO U3IYUYEHHUS.
CoiicTBa anb(a-, 6era-, ramMmma-u3nydeHus. BiausHue paarnoakTHBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTue npoToHa K HeWTpoHa. HykionHas mopnens sinpa [eiizenOepra— lBaHeHKo.
3apsin saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIM Oera-pacnan. ['amma- u3inydeHue. 3aKoH
paaMoOaKTUBHOIO pacnaja.
OHeprus CcBsI3U HYKJIOHOB B sifpe. SnepHble cuibl. Jledekt maccsl siipa. SnepHble
peakuuu. JleaeHue U CUHTES sA€Ep.
SAnepubiii peaxktop. Tepmosnepublii cunHte3. IIpobrembl M NEpCHEKTUBBI  sEpHON
SHEPreTUKU. JKOJIOIMUECKHUE aCIEKThI AICPHON S3HEPTETUKH.
OnemeHTapHble YacTullbl. OTKPBITHE O3UTPOHA.
Metonpl HaOMIOAEHUST W PETUCTPALMM 3JIEMEHTapHbIX vacTull. @dyHaameHTaIbHBIE
B3auMoJieiicTBua. EnuHcTBO (u3nyeckoil kapTuHbl Mupa. TexHuyeckue yCTpoHCTBa H
MPAKTUYECKOE MPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, sinepHblil peakTop, aromMHasi bomo0a.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi
HccnenoBanue TpEeKOB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pazgen 8. DineMeHTHI aCTPOHOMUM H ACTPOPUZUKHU

Oranbl pa3BUTHs acTpoHOMUU. [IpHKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUYEHUEACTPOHOMUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, apkue 3BE3/bI, INIAHETHI, UX BUJUMOE IBUKECHHE.

ConHeyHas cuctema.

Counnne. ConHeyHas akTHUBHOCTh. Mcrounuwk sHeprum ConHua u 3BE3M. 3BE3IBI, MX
OCHOBHBIEC XapaKTepUCTUKH. JlMarpamMma «CHEKTPAJIbHBIM KIACC — CBETHUMOCTB». 3BE3JbI
[JIABHOM TMOCJEI0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» MJig 3BE3J TJABHOMU
IIOCJIE0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (COBpEMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUU 1 3BOJIOIMU CoJIHIIA U 3BE3/1. DTaIlbl KU3HU 3BE3I.

Mnineunsii [Iyte — Hama ["anaktuka. [Tonoxenune n nuxenne Connua Bl anaktuke. Tumbl
rajiaktuk. Paguoranaktuky U kBaszapsl. UEpHbIE ABIPHI B sIpax IAIaKTHK.

Bcenennas. Pacmiupenune Beenennoit. 3akon Xab606ma. Pazberanue rajmakTuk.

Teopus bonpmioro B3psiBa. PeInkToBOE U3IyUdeHNUE.
Macmtabnast ~ cTpykrypa  BcemenHoil.  MeraranakTuka.
Hepemménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus
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HaOnroneHuss HEBOOPYKEHHBIM I1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX IMPUIOKEHUH
JUISL OTIPEEIICHUS MOJIO0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO aTy: OCHOBHBIE CO3BE3US
CeBepHOro noJtymapus 1 sipkue 3BE31bl.

HabGmonenus B teneckon Jlynsl, minanet, Mneunoro ITytu.

O0o0maroniee NOBTOpeHne

Ponp ¢u3uku u acTpoHOMHH B JIKOHOMUYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
THUYECKOW cdepax [eATeNIbHOCTH 4YelOBeKa, pPOJib M MeCTO (PM3MKM H acTpOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHHE MHUpPA, pOJb (QU3MUECKOW Teopur B (HopMHUpOBaHUH
IIPEJCTAaBICHUN 0 (PU3MUECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUHN O IIPUPOJIE.

Me:xnpeamerHblie CBA3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kiacce ocCylIeCTBISETCS C y4ETOM
COJZIEpKATENIbHBIX MEXKIIPEIMETHBIX CBSI3e C KypcamMu MaTeMaTHKH, OHOJOrMM, XHMUH,
reorpaduu ¥ TEXHOIOTHH.

Meoicnpeomemnuvle nonwsimusl, CBS3aHHBIE C W3YYEHMEM METOJOB HAy4YHOrO IO3HAHUS:
SBJICHWE, HAYYHbIM (akT, rumores3a, (u3nyeckas BEIUYMHA, 3aKOH, TEOpHs, HaOJIroJeHUeE,
9KCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHNE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMU: CHUHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI U HX
MPOEKIIUM Ha OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, NMPOM3BOAHBIC JIEMEHTApHBIX (DyHKIHU,
MIPU3HAKH [TOJI00MS TPEYTOIBHUKOB, OMPEeNICHHIE TUIOIAAN TUIOCKUX QUTyp 1 00BbEMa Tell.

buonoeusn: snexkrpuyeckue SBIEHUS B JKUBOM mIpupoze, KojeOaTelbHbIE IBM)KEHUS B
KUBOU IIpUPOJE, ONTUYECKUE SBICHUSA B >KMBOM IMPUPOJE, NEHUCTBUE DPAJMALMM HaA >KUBbBIC
OpraHU3MBI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KpPHUCTaUIMYECKass CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbl 00pa30BaHUs KPUCTALITMUECKON PEIETKH, CIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJI€KU MarHUTHBIX pyJ, POTOCHEMKA 3€MHOI
MTOBEPXHOCTHU, IIPEJICKa3aHUE 3EMIIETPICEHUH.

Texnonozus: ATMHUM DJIEKTPOIIEpeiay, TeHepaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJIBUraTellb,
MHAYKIUOHHAs MedYb, pajaap, pajuoNpUEMHHUK, TeJIEeBU30p, aHTeHHa, TeiedoH, CBU-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHast aTtapes..

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHMUA INPOI'PAMMBI 1O
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne ydebHoro mpenmera «®du3uka» Ha ypoBHE CpeaHEro o0mero oOpa3oBaHHS
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECIEUNTh  JOCTHIKCHHE  CIEAYIONIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHsS ydeGHOro mpenmera «DU3HMKa» TOMKHBI OTPaKaTh
TOTOBHOCTb M CIOCOOHOCTH 0OYYaIOIIMXCA PYKOBOJICTBOBAThCSA C(HOPMHPOBAHHON BHYTpEeHHeit
MO3UIMEH JIMYHOCTH, CHCTEMOH IIGHHOCTHBIX OpHEHTAIlWil, IO3UTHBHBIX BHYTPEHHHUX
yOeXKIeHHH, COOTBETCTBYIONINX TPAJUIMOHHBIM IIEHHOCTAM POCCHHCKOTO  OOIIECTBa,
paCI_HI/IpeHI/Ie JKNU3HCHHOT'O OIIbITa W OIIbITa ACATCIBHOCTU B HpOLIeCCG peaJII/I3aD;I/II/I OCHOBHBIX
HaHpaBJIeHI/Iﬁ BOCHHTaTeHBHOﬁ JACATCIIbHOCTH, B TOM YHCJIC B YaCTH.

1) rpammanckoro BocnuTaHus:

c(OPMHUPOBAHHOCTh ~ IPAKIAHCKOH MO3MIMM  OOyYaromerocs Kak AaKTUBHOTO U
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OTBETCTBEHHOTO YJIEHA POCCUICKOI0 O0OIIECTBa;

MIPUHATHE TPagULMOHHBIX 0011eueI0BeYECKUX TYMaHUCTHYECKUX u
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO [IESTEIBHOCTh B HWHTEpecax TIpa)kIaHCKOTrOo OOIIeCTBa,
y4acTBOBAaTh B CAMOYIIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aIuy;

YMEHUE B3aUMOJECHCTBOBATh C COLMUAIBHBIMU MHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSMU U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IEATENBHOCTH;

2) MNAaTPHOTUYIECCKOTO BOCIIUTAHUA:

c(hOpMUPOBAHHOCTH POCCUHCKOMN rpak1aHCKOM HWJICHTUYHOCTH,
MMaTpUOTU3MA;
LIECHHOCTHOE OTHOILIECHHUE K roCyJ1apCTBEHHBIM CUMBOJIAaM,  JIOCTHKECHHSM

POCCUNCKHX YUEHBIX B 001acTH (DU3UKHU U TEXHUKU;
3) 1yX0BHO-HPaBCTBEHHOI0 BOCIIHTAHMS:
c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ATHYECKOIO IOBEJACHUS; CIOCOOHOCTD
OLICHMBATh CUTYaLMIO U IPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M ILIEHHOCTH, B TOM 4YHUCIE B
JEeSATEIbHOCTH YUYEHOTO;
OCO3HaHHUE JINYHOTO BKJIA/Ia B MIOCTPOEHUE YCTOMYUBOTO Oy IyIIETO;

4) >cTeTHYecKOro BOCIHTAHUS:
9CTETUYCCKOC OTHOIICHUEC K MHPY, BKIIOYad 3CTCTUKY HAYYHOI'O TBOPUCCTBA, IPHUCYLICTO
¢du3nueckoil Hayke;

5) TpynoBoro BocnuTanus:

HHTEpEC K pas3audHbIM cdepaM Tpo(hecCHOHATBLHOW JIEATEIBbHOCTH, B TOM YHCIE
CBS3aHHBIM C (UBUKOW M TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOp Oymyrieit
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpPa30BaHMIO B 001acTH (HU3MKK Ha
MIPOTSHKEHUH BCEH JKU3HH;

6) sKo/10rHUECcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH 9KOJIOTHYECKOM KyJIbTYpPBI,  OCO3HaHHE  IJIOOATBLHOTO
XapakTepa dKOJIOTHIECKHUX TPoOIIeM;

IUTAHUPOBAHUE W OCYIIECTBICHHE NEHCTBUII B OKpYKaIOIIEH cpele Ha OCHOBE 3HAHUS
1[eJei yCTOWYMBOTO Pa3BUTHSI YEIOBEYECTBA,

pacuMpeHue ONIbITa  JIEATEILHOCTH 9KOJIOTHYCCKOM HaANPaBIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUHU 10 (DU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3NIECKON HAYKH;

OCO3HaHWE IICHHOCTH HAYYHOH JIeATEIIPHOCTH, TOTOBHOCTD B TPOIECCe M3YUICHHS (DU3UKU
OCYIIECTBISTh MPOEKTHYIO M UCCIIE0BATEIbCKYIO AEITEIbHOCTh HHINBUAYAIBHO U B TPYIITIE.

METANPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIe yHUBepcajibHble Yy4deOHble aelicTBusi ba3oBble
JIOTHYECKHUE NeHCTBUA:
CaMOCTOSITEIILHO (bopMynupoBaTh u aKTyaJIM3UpOBaTh npoOnemy,
paccMarpuBarh €€ BCECTOPOHHE;
OnpeaACIAAThL LCJIU ACATCIILBHOCTU, 3aJaBaTb MapaMCTpPbl U KPUTCPUU UXTOCTHUIKCHUS,
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BBISBIISTE 3aKOHOMEPHOCTH U TPOTHBOPECUHS B paccMaTpUBaeMbIX
(DU3HYECKUX SBJICHUSX;

pa3palaThiBaTh IUTAH  pEHICHHS HPoOJIeMbl ¢ y4€TOM  aHAIM3a  UMCIOIIMXCS
MaTepUaTbHBIX U HEMaTEPUATBLHBIX PECYpPCOB;

BHOCHTH KOPPEKTHUBBI B JCSITECILHOCTH, OIICHHBATh COOTBETCTBUE PE3YJIbTATOB ILIEJSAM,
OILICHUBATh PUCKH TIOCICACTBHI NCATCIHOCTH,

KOOPJIMHUPOBATH M BBINOJHATH paboty B YCIOBHUAX peaibHOrO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS,

pa3BHUBaTh KPEATUBHOE MBIIUICHHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBrble HccIen0BaTeILCKHE JeliCTBUA .

BJIQJICTh HAyYHOH TEPMHHOJIOTMEH, KIIFOUEBBIMU IOHATHSIMH W METOJaMHU (U3HUCCKON
HaYKH;

BJIQJICTh HABBIKAMHU YYCOHO-HMCCIIEOBATEIHCKOW W MPOSKTHOM NEATEIHPHOCTH B 00JAaCTH
(U3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITSIIBHOMY TIOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPKAHUS, TPUMEHEHUIO PA3IMYHBIXMETOIOB ITO3HAHUS;

BJIAJICTh BHUJIAMHU JCATEIBHOCTH IO TOJYYCHUIO HOBOI'O 3HAHUS, €r0 HHTEPIPETALNH,
MPeoOpa3OBaHUI0 W TMPUMCHCHHIO B Pa3lIMYHBIX YUYEOHBIX CHUTYallUsAX, B TOM YHCIE MPH
CO3/IaHUU Y4EOHBIX MPOEKTOB B 001aCTH (DU3UKH;

BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3MPOBATh 3aJlady, BBIABUTATH
THIOTE3y €€ pelleHHs, HAXOJUTh apryMEHThI Ui JO0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3aJ1aBaTh IapaMeTPbl U KPUTEPUH PEIICHHS,

AHAIM3UPOBATh TIONYyYEHHBIC B XOJC pEHICHHS 3aJa4d  pPe3yJbTaThl, KPHUTHYECKU
OLICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIOBHUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33Jaud B O0pa30BaTEIbHON NEATEIHHOCTH, B
TOM YHCJIe PH U3yuYeHUU (PU3HKH;

JaBaTh OIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUSA M0 (PU3UKE B MPAKTUUECKYIO 00JIACThKU3HEACITETbHOCTH;

YMETb UHTCTPHUPOBATH 3HAHUS U3 PA3HBIX IPCAMCETHBIX O6J'IaCTeI71; BbIIBUI'aTh HOBBIC UJCHU,
npeajiaratb OpUruHajJbHBIC ITOAXOAbI 1 pCHICHUS ,CTABUTh np06neM51 " 3a1a4u, JOITyCKaromune
AJIbTCPHATHBHBIC PCIICHUS.
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Paborta c undopmanueii:

BJIAJICTh HAaBbIKAMH NOJYy4YeHHUs MH(OpManuu (GU3NYECKOr0 COJAECpPkKAHUSA U3 HCTOYHHUKOB
pPa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IIOMCK, AaHAIU3, CHCTEMaTU3alUI0 U
MHTEPIpETanio HHPOPMALIUY PA3TUYHBIX BUI0B U (HOPM MpPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUY;

UCTIOJIB30BaTh CpEeACTBA HMH(OPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
peLIeHNM KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OPIaHM3ALMOHHBIX 33Jad C COOJIIOAECHUEM
TpeOOBAaHUI IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TMTUEHbI, pecypcocOepeKeHus, IPaBOBbIX U
STHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30I1aCHOCTH;

co3/1aBaThb TEKCThl (PU3MYECKOTO COAEP)KAHUSA B Ppa3IMUHBIX (Qopmarax ¢ y4ETOM
HazHauyeHus MHPOpMAalLMM U LENEeBOM  ayauTopuu, BbIOMpas ONTUMalbHYI  (QopMmy
IIPECTaBICHNS U BU3yaJIU3aLHH.

KoMMyHHnKaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIEe 1efiCTBUS:
OCYILECTBIIATH OOILIEHHE HA YPOKax (PU3MKHU U BO BHE-YPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOHPJIUKTHBIX CUTYallui U CMATYaTh KOH(IJIUKTHI,

pa33épHyT0 W JIOTUYHO H3JIaraTb CBOKO TOYKY 3pCHHA C HCIHOJIB30BAHUCM A3BIKOBBIX
CPEICTB;

NOHUMATh U MCIIOIb30BaTh MPEUMYILECTBA KOMaHTHON U MHIUBHYaIbHON pabOThHI;

BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JCHCTBUI C y4€TOM OOMIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJIOT'0 WiIeHa KOJUIEKTUBA,

MNpUHHUMAThL LOCJIN COBMECTHOH ACATCIbHOCTH, OpPraHU30BbIBATH W KOOPAWHUPOBATH
JeUcTBUS MO €€ JNOCTMXKEHHUIO: COCTaBJIATh IJIaH JIeHCTBUH, paclpelensiTh pPolId ¢ y4ETOM
MHEHMI yYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON pabOThI;

OLCHUBATh KA4Y€CTBO CBOCTO BKJIaJa U KAXKAOI'0 YHaCTHUKA KOMAaHABI B O6HIPII7[ pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IIPOCKTHI, OUECHHMBATHL WACU C NO3WIHWHU HOBWU3HBI, OPUTHHAJIIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETHUYECKOE IOBEJCHME B pPA3JIMYHBIX CUTYyalUsX,
IMPOABJIATE TBOPYECTBO U B006pa)KeHI/I€, OBLITH HMHUIITMATHBHBIM.

PeryasitTuBHble  yHuBepcajibHble  y4deOHble  JAelicTBHS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENBHYIO JEATEIBHOCTh B 00JaCTH (U3UKU U
aCTPOHOMMHU, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/Ia4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAaYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJIHEHUS] TPAKTHUYECKOM paboThl € y4E€TOM HMEIOMIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsTh paMKd y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN; JeraTh
OCO3HAHHBII BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pCIIEHUE; OLICHNUBATH
PUOOPETEHHBIH OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSABICHUIO HPYIUIUH B oOmacTd (UMK,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJICKT:
J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBHI B JEATEIbHOCTbH, OLIEHUBATH
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COOTBETCTBHUEC PE3YJIbTATOB LICIIAM;
BJIaJACTh HaBbIKaMH [MO3HaBaTEILHOM pe(l)J'IeKCI/II/I KaK OCO3HaHHus COBCPIIACMBIX ,Z[Gf/iCTBHfI
1 MBICIIUTCIIBHBIX IIPOUECCOB, UX PE3YJILTATOB HOCHOB&HPIIZ;

UCIOJIb30BaTh NPUEMBI Pe(ICKCUM ISl OLEHKH CUTYallud, BIOOPA BEPHOIOPELICHNUS;

YMETb OLICHMBAaTh PUCKU M CBOEBPEMEHHO IIPUHHUMATH PELICHMS [0 UXCHHIKEHUIO;

IPUHMMATh  MOTHBBI M apryMEHThl  JIpYrMX 1P aHajIu3€  pe3yJIbTaTOB
NEeSATEIbHOCTH;

NpUHUMATD ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOUHCTBA,

IIPUHUMATb  MOTUBBl M AapPryMEHTBl  JPYyrUX [PH AaHAINU3E  pPe3yJIbTaTOB
JESTEIIBHOCTH;

NPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIIHNOKH.

B mporecce nocTukeHHs JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOrpamMMbl 1O (U3UKE
JUIs  YpOBHA cpefHero oOmiero oOpa3oBaHusl Yy OOy4aroIlMXcs COBEPILEHCTBYETCS
SMOLIMOHAJIBHBIN UHTEJUIEKT, [IPEAIoaraloMicOpMIUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHMMAaTh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJIETh HAIPABJICHUS PAa3BUTUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMeHUue IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTb aJalTHPOBATHCS K 3MOIMOHAIBHBIM
W3MEHEHMSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKECHHIO LEIU U YCIEXY,
ONITHUMH3M, NHULIMATUBHOCTb, YMEHHE JEHCTBOBATh NCXO U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JApYTUX,
YUUTBIBATh €T0 IIPU OCYILECTBIEHUH OOILIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHMIO;

COLMAJIbHBIX HAaBBIKOB, BKJIFOYAIOLIMX CIOCOOHOCTh BBICTPAWBaTh OTHOLIEHMS C JPYTUMH
JIIOJIbMU, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3periaTh KOHPIUKTHI.

NPEIAMETHBIE PE3YJbTATbBI

K xonny oOyuenus B 10 kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSI YMEHUH:

JTEMOHCTPHUPOBATh Ha MpUMEpax poiib U MecTo (PU3HKU B (HOPMUPOBAHHM COBPEMEHHOM
Hay4YHOW KAapTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHHUKU M TEXHOJIOTMH, B MPAKTHUYECKOU
eATEIILHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENel: MaTepHalibHas
TOYKa, WHEpIHUAJbHAA CHUCTeMa OTCU€Ta, abCOITIOTHO TBEPIOE TENO, MACAIBHBIA Ta3, MOJCITH
CTPOEHHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEJl, TOUCUHBIM SJIEKTPUUECKHUH 3apsi] NpHU pElIeHUU
(bu3nuecKux 3a/1ay;

pacro3HaBaTh (pu3MUeckue sBIEHUS (MpoIecchl) U OOBSACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKU, MOH@KyanpHO-KHH@TH‘I@CKOﬁ TeOpI/II/I CTpOCHI/IH BCIIIECTBA " SHGKTpOJII/IHaMI/IKI/II
paBHOMEpPHOE W PaBHOYCKOPEHHOE MPSMOIMHEHHOE [BIDKEHHE, CBOOOJHOE TaJCHUE Tell,
JIBUKCHHE TI0 OKPYXKHOCTH, WHEpIUs, B3auMojieicTBue Ted, auddysus, OpOyHOBCKOE
JBUKEHHE, CTPOEHHUE XUAKOCTEW W TBEPABIX TeJ, U3MEHEHHe oO0bEMa Ted MPH HarpeBaHUU
(oxXJMaxJIeHUH), TETNTIOBOE paBHOBECHE, UCTIAPECHHE, KOHACHCAIUs, TUIaBJICHUEe, KPUCTAILTA3AIIHS,
KHIICHUC, BIIA2)KHOCTD BOSILyXEl, IIOBBIIIICHUEC aBJICHUS TIa3a HpI/I cro HaneBaHI/II/I B 3aKpI:ITOM
cocylie, CBs3b MEXAY IapaMeTpaMu COCTOSIHUSI Tra3a B M30MpPOLIECCax, JJIEKTpHU3alus Ted,
B3aUMO/ICHCTBHE 3apsJIOB;

OTUCHIBATh MEXAHMYECKOE IBIKECHUE, UCIOJIB3Yys (PU3MUECKHE BEIMYMHBI: KOOPJIMUHATA,
MyTh, TIEPEMENICHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHiia, UMITYJbC Tella, KHHETHYeCKas
3H€pI‘I/I$I, IIOTCHIHUAJIbHAA 3Hepr1/1;1, MEXAHHNYCCKas pa60Ta, MCXaHHNUYCCKasd MOIIIHOCTD, HpI/I
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OMMCAaHWU TPABUWIBHO TPAKTOBaTh (PU3MUECKH CMBICI HCHOJB3YEMBIX BEIUYMH, HX
0003HAYEHUSI U €IMHUIIbI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3UUECKYIO0 BEIUUUHY
C JpyIruMH BEJIMYMHAMU,

ONMUCHIBATh H3YYEHHBIE TEIUIOBBIE CBOWMCTBA TE€JI M TEIUIOBBIE SBJICHUSA, MCIOJIB3YS
¢u3nueckue BETUYMHBI: JaBJICHHWE ra3a, TeMIeparypa, CpeaHsis KUHETHYecKas »SHeprus
XA0TUYECKOTO JBHXKEHUS MOJIEKYJ, CPEIHEKBAApAaTUYHAs CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTBI, BHYTPEHHSISI HEPrus, padora raza, Kod()QHUIMEHT MOIe3HOro JCHUCTBUS TEIJIOBOTO
JIBUTATENIS; IPU ONUCAHUH MPABUIILHO TPAKTOBATh (PU3NYECKUIT CMBICI HCIIOIb3yEMbIX BEIMUHH,
uX 0003HAYeHUS M EOUHUIIBI, HAXOAUTh (HOPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3HMYECKYIO
BEJIMYUHY C APYTMMH BEIUYHHAM;

ONUCHIBATh W3YYEHHBIC SJIEKTPUUYECKHUE CBOWMCTBA BEIIECTBA W JJICKTPUUYECKHUE SIBJICHUS
(mporiecchl), UCHONB3Ysl (GU3UYECKUE BEIMYUHBL: SJICKTPUUECKUN 3apsijl, AJIEKTPUUYECKOe MOJIe,
HanpsHKEHHOCTh  MOJIs, IMOTEHLUMAJ, pa3HOCTh NOTEHIMAIOB, MPU OMNUCAHUU MPABUIBHO
TPaKTOBaTh (PUIWYCCKUN CMBICT WCIIOIB3YEMbIX BEJIIMYUH, WX OOO3HAYCHWS W CIUHUIIGI,
YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NICCKYIO BEIHUMHY C IPYTUMH BEIIMUYUHAMUY;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl U SIBICHUS, UCHONB3Ys (U3MUYECKHUE 3aKOHBI U
NPUHIHNEL: 3aKOH BcemupHoro tsarotenusi, I, II m III 3akonbl HproTOHa, 3aKOH COXpaHEHHS
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHMS] UMITYJIbCA, TPUHLUIT CYNEPIIO3UIIMN CUII, TPUHIUI
paBHOIPaBUs UHEPIUATBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KMHETUUECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEM KUHETHYECKON SHEPrHU TEIUIOBOTO JBUKEHUS
MOJIEKYJ1 C a0COJIIOTHON TeMIepaTypoil, mepBbld 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOr0 3apsna, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYEeCKOE BHIPAKEHUE U YCIIOBUS (TpaHUIIbl, 0071aCcTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIUITBI IEUCTBHS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yCIOBHUS X O€30MaCHOTO HCIOIh30BaHMS B TTOBCETHEBHOM KU3HU;

BBIMIOJHATh JKCHEPUMEHTHl O HCCIENOBAaHHIO (U3UYECKUX SIBICHUH U TPOIECCOB C
WCTIONB30BAaHUEM TPSIMBIX W  KOCBEHHBIX HU3MEPEHHMH, Tmpu dSTOM  (GOPMYIUPOBATh
npobieMy/3ajaqy ¥ THIOTE3y Yy4eOHOTO  OKCIEpHMEHTa, CcoOupaTh YCTAaHOBKY U3
MIPEIJI0KEHHOTO 000PYI0BaHMUSI, TPOBOJUTH OMBIT U (POPMYJIUPOBATH BHIBOIBL;

OCYIIECTBIISATh TMPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (PU3MYECKHX BEIUYMH, TPH 3TOM
BHIOMpATh ONTUMATBHBIA CIOCO0 M3MEpPEHUsS U HCIOIb30BaTh U3BECTHBIE METOIBI OIEHKU
MIOIPEIHOCTEN U3MEPEHU;

WCCJIEIOBATh 3aBUCUMOCTH MEXIYy (DU3NYECKUMH BETUYMHAMU C HCIIOJIB30BAHUEM
MPSIMBIX W3MEPEHUM, TPHU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pE3yJbTaThI
MOJIYYeHHOM 3aBUCUMOCTH (DU3MUECKHUX BEIMYMH B BHJIE TAOJHI] U TpadHUKOB, NENaTh BBHIBOJIBI
10 pe3yJbTaTaM UCCIEeI0BAHMS;

coOmo1aTh MpaBwiia OE30MAaCHOTO TPyJAa MPU TPOBEACHUH HCCIECNOBAHMM B pamMKax
y4eOHOTO OIKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEILCKOW W  TPOEKTHOW JESTEIHHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHMUS;

pemats pacu€THBIE 3a/Ja4dl C SIBHO 3a/JIaHHON (U3UYECKON MOJENbI0, HCIONb3YS
(bU3UYeCcKre 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4d BBIOUPaATh (U3HUYECKYIO
MOJICJIb, BBIICTATH (PU3NUYECKHE BETUYMHBI M (OPMYJIbI, HEoOXomumblie st €€ pelieHus,
MIPOBOAMTH PACUEThI U OIICHUBATH PEAIbHOCTH MOJTYYSHHOTO 3HAYCHHS (PU3NIECKON BETUYHUHEI;

peliath KaueCTBEHHBIC 3aJauyM: BBICTPaUBaTh JIOTMUECKH HEMPOTHUBOPEUUBYIO LIETIOUKY
pacCyXJICHHIA ¢ OTIOPO HA M3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKUE SIBICHUS,

HCIIOJIB30BaTh pu pelIeHnn y4eOHBIX 3a1a4 COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHMH JUISl TOHCKAa, CTPYKTYpPUPOBAHHs, HWHTEPIpETallUd U
MpeCTaBICHUs] Y4eOHOH M HAyYHO-TIONMYJISApHOW WH(OpMANUU, TOTYyYEHHOW W3 Pa3InYHBIX
HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH IMONyYaeMyl0 HH(POPMAIUIO; TPUBOIUTH MPUMEPHI
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BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 0o0BsiICHEHHE
MIPOLIECCOB OKpYXAaloIIero MHUpa, B pa3BUTHE
TEXHHUKHU U TEXHOJOTHM;

UCIIONIb30BAaTh TEOPETUYECKUE 3HaHWS 10 (U3MKEe B TMOBCEAHCBHOW JKM3HH JUIS
obecrnieueHrss 0€30MaCHOCTU TPU OOpaIleHHH C MpHOOpaMU M TEXHUYECKUMH yCTPOWCTBAMU,
JUISL COXPAHEHHUS 3JI0POBbS U COOJIIOJICHUSI HOPM JKOJOTHYECKOTO MOBEACHUS B OKPYKAIOIICH
cpene;

paboTaTh B rpyIIe ¢ BHIIOJIHEHUEM Pa3INYHbIX COLUATBHBIX POJIEH,IIaHuPOBaTh paboTy
TPyNIbl, palMOHAIBHO pacHpenessiTh OOS3aHHOCTH U  IUIAHUPOBATh JIEATEIBHOCTH B
HECTaHJAPTHBIX CHUTYyAIMsIX, aJCKBATHO OICHUBATHh BKJAJ KaXKIOTO U3 YYAaCTHHKOB T'PYIIBI B
pelIeHre paccMaTprUBaeMoi MpoOIEMBbl.

K xonny oOyuenus B 11 kjacce npeameTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTH y O0YHJAIOMIUXCSI YMEHUH:

JEMOHCTPUPOBATh HA TPUMEPaxX pPoJib U MeCTO (PM3WKU B (HOPMHUPOBAHHH COBPEMEHHOM
HAy4YHOM KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
JeSITeNIbHOCTH JIFOJIEH, 11€JI0OCTHOCTD U €IMHCTBO(U3HUECKON KapTUHBI MHUPA;

VYUTHIBATh TPAHUIBI TMPUMCHCHHS W3YYCHHBIX (U3MYECKUX MOJEICH: TOYCUHBIN
ANEKTPUYCCKUN 3apsiji, Jyd CBETa, TOYCUHBIM HMCTOYHHK CBETA, SJACPHAs MOJIENbh aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO sJIpa MPH pelieHn: HU3NUECKUX 3aad;

pacrno3HaBaTh (pU3MUecKHe sBICHUs (TPOIECChl) U OOBACHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJIMHAMUKH M KBAaHTOBOU (DM3HMKH: AJICKTPUYECKash MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHMTHOE JCWCTBHSI TOKAa, B3aMMOJICHCTBHE MArHHTOB, JJICKTPOMAarHUTHAs
WHIYKIMS, ASHCTBHE MAarHUTHOTO TMOJs Ha MPOBOJHUK C TOKOM U JABIDKYIIMMCS 3aps,
ANEKTPOMArHUTHBIE KOJIEOaHUsI M BOJIHBI, MPSMOJIIMHEHHOE paCIPOCTPAHEHHUE CBETa, OTPaXKEHHE,
npenomiieHue, uHTepdepeHnus, audpakuus € TOJIpU3AIMs CBeTa, AUCIEPCHsl CBETa,
dbotoanexkrpuuecknii 3pdext (pororddexr), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAS U UCKYCCTBCHHAS PAHMOAKTHBHOCTE;

OMKCHIBATh M3yUEHHBIC CBOMCTBA BellecTBa (INEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3NUYHBIX CPEMl) U AIIEKTPOMATHUTHBIC SIBICHUS (TIPOIECCHI),
UCTIONB3YsT (DM3WYECKHE BEIUYHHBI: DJIGKTPUYCCKUH 3apsji, CHJIAa TOKa, JJICKTPHUYECKOE
HaIpsDKEHUE, JIEKTPUIECKOE COMPOTHBIICHNE, PAa3HOCTh MTOTCHIINAIOB, AJIEKTPOIBIDKYIIAS CHJIa,
paboTta TOKa, WHAYKIMS MAarHUTHOTO TMOJs, cuia Amriepa, cuia JlopeHia, WHIYKTMBHOCTh
KaTYIIKU, SHEPTUs AJIEKTPUYECKOTO M MArHUTHOTO TOJEH, Mepuoj M yYacToTa KoieOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3apsJl M CHJIa TOKAa B MPOIECCe TAPMOHUYCCKUX DJIEKTPOMATHUTHBIX
KojeOaHuii, (OKyCHOE pPACCTOSIHME W ONTHUYECKas CHJIa JIMH3BL, TPU OINMUCAHUHM IPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOIB3YEMbIX BEIMYMH, UX OOO3HAUEHUS W EAMHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYMHY C IPYTUMHU BETMUYNHAMU;

ONHUCBHIBATh M3YYCHHbIE KBAaHTOBbIE SBJICHUS M NPOIECCHl, MCIONB3YS (hU3HUECKHe
BEJIMYHHBI: CKOPOCTHb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUS U
uMIyjiabCc (OTOHA, MEpHOJ TMOoJIypacmajga, SHEprus CBSA3M aATOMHBIX sJep, NPH OMHCAHUH
MPaBWJIbHO TPAaKTOBaTh (DU3MUECKUH CMBICT HCHOJb3YEMBIX BEJIWYMH, UX OOO3HAUYEHUS U
€MHUILIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLIME JTAaHHYIO (U3NYECKYI0 BEIUYHMHY C JPYTHUMHU
BEJIMYMHAMH, BBIYUCIATH 3HAYCHUE (PU3NUECKOM BETMUNHBL;

aHAIM3UPOBATh (U3NYECKUE TPOILECCHl U SBJICHUS, HCIONb3Yys (QU3NUYECKHEe 3aKOHBI U
NPUHOMIBL 3aKkOH OMa, 3aKOHbI IIOCIENOBAaTEIBHOIO U MapajUIeIbHOTO  COEIMHEHUs
IIPOBOJHUKOB, 3aKkoH /[[xoyns—JIeHma, 3akOH DJIIEKTPOMAarHUTHOM HMHIYKLHMH, 3aKOH
MPSIMOJIMHEIHOTO PaCIpOCTPAHEHUs CBETA, 3aKOHBI OTPaKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHWe OuWHmTEHHA I (QorodddekTa, 3aKOH COXpaHEHUS DHHEPTUH, 3aKOH
COXPaHEHHUs HMIYJbCa, 3aKOH COXpPAHEHHUS D3JIEKTPUUYECKOTO 3apsaa, 3aKOH COXpaHEHHS



22

MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOoH paJMOaKTUBHOTO pacmajaa, MpU STOM pa3inyaTh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TPaHHIIbI,
00J1acTH) TPUMEHUMOCTH;

OTpeeNATh HalpaBiIeHHE BEKTOpa MHAYKIHUHA MAarHUTHOTO TOJIS MPOBOJHHUKA C TOKOM,
cuibl AMriepa u cwiibl JIopeHna;

CTPOUTH ¥ ONKCHIBATh N300pakeHNE, CO3/1aBaEMOE TNIOCKHM 3€pKaioM, TOHKOU JINH301;

BBINOJIHATh JKCIIEPUMEHTHI I10 HCCIEOBAHUIO (PU3UYECKUX SIBICHUHA M MPOIECCOB C
UCIIOJIb30BAHUEM  NPSIMBIX W  KOCBEHHBIX HM3MEpPEHMi: TMpH d3TOM  (POpMyIHpOBaTh
npobieMy/3ajauy W THUIOTE3y Y4eOHOro  SKCIepUMEHTa, coOupaTb YCTAaHOBKY W3
MPEUI0KEHHOT0 000PYI0BaHUS, IPOBOAUTH OIBIT U (POPMYJIMPOBATH BHIBOJIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHHs (PHU3UUECKUX BEIMYHH, TPU STOM
BBIOMPATh ONTUMAIIBHBIA CIMOCOO M3MEpPEHHS U HCIOJIb30BATh H3BECTHBIE METOJBI OIICHKH
MOTPEIIHOCTEH U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (PU3MYECKMX BEJIMYMH C  HCIOJIB30BAHHUEM  MPSIMBIX
U3MEpEHUIl: MpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTAThl MOTYyUEHHOM
3aBUCUMOCTH (DU3WYECKMX BEIMYMH B BUAE TaOnWI H TpaduKoB, JAeTaTh BBIBOABI 110
pe3yJibTaTtaM UCCIIEJOBaHMS;

coOnrofarh mpaBuia O€30MacHOro TpyJda MHpU HPOBEICHHHM HCCIEIOBAaHUN B paMKax
y4eOHOro JKCHEPUMEHTa, Yy4eOHO-UCCIIEJOBATENbCKOM M TMPOEKTHOW JAESITETbHOCTH C
HCI0JIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a0OpaTOPHOT0 000PY10BaHMUS;

pemiath pacu€THbIE 3aJayud C SIBHO 3aJaHHOM (PU3MYECKOM MOJENbI0, HCHOIb3Ys
(bu3nuecKre 3aKOHbI ¥ MPUHIUIIBI, HA OCHOBE aHANIM3a YCJIOBUA 3a/1a4H;

BbIOUpaTh (PU3UYECKYI0O MOJETb, BBIACHATH (U3MUECKHUE BEIUYUHBI U (QOPMYIIBL,
HeoOXoauMBbIe Ui €€ pelleHus, MPOBOJUTh PacUE€Thl M OLEHUBATh PEaIbHOCTh IMOIYYEHHOIO
3HaueHUs (PU3NYECKOI BEIIMUMHBL;

pelaTe KauyeCTBEHHBIE 3a/Jauyyd: BBICTPAWBATH JIOTUYECKH HENPOTHUBOPEYMBYIO LIEMOUYKY
paccy’kKJIeHHM ¢ OOpoi Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS;

HCII0JIb30BaTh npu pelieHnn y4eOHBIX 3a/1a4 COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTHMH JUIsl TIOMCKAa, CTPYKTYpUPOBAaHUS, HHTEpPIpPETAlUUd U
Mpe/ICTaBlIeHUs] y4eOHOH M HAay4YHO-TIONMYJSApHOM HH(OpPMAlNUU, TOTYyUYEHHOW W3 pa3TUYHbBIX
HUCTOYHUKOB, KPUTHYECKH  aHAIM3UPOBaTh  MOIy4aemylo  HHPOpMAIUIO; OOBIACHATH

MIPUHIIAITEI  JIEHCTBUS MAIIHH, pudopoB U TEXHUYECKUX
YCTPOICTB, pa3inuyaTh yCIOBHS UX O€30MaCHOIO UCIIOJIb30BAHUS B MIOBCETHEBHOM
KU3HU;

MPUBOJUTH TPUMEPHI BKJIAJla POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPY’KAIOIIEro MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUYECKHE 3HaHMA 1O (U3MKe B TOBCEJHEBHOM JKU3HU JUIs
obecrieyeHrs: 6€30MacHOCTH MPU OOpPAILIEHUH ¢ NMPUOOpPaMH U TEXHUYECKHMMHU YCTPOWCTBAMH,
JUIL COXPaHEHHUsl 370POBbS M COONIOJICHHS] HOPM SKOJIOTUYECKOTO TOBEACHUS B OKPY)KAIOIIEH
cpene;

paboTaTh B rpyIIe ¢ BBIITOJHEHUEM Pa3IMUHbIX COI[MAIbHBIX pOJIeH,IIIaHUPOBaTh paboTy
TPYNNbl, palMOHANBHO paclpefensiaTh OOS3aHHOCTH W IUJIAaHUPOBATh JIEATEIHHOCTh B
HECTaHJAPTHBIX CHUTYyAIMsIX, aJ€KBATHO OIICHWBATH BKJAJ KaXKJOTO M3 YYACTHUKOB TPYMIBI B
pelieHre paccMaTpUBaeMoOi IPOOIEMBI.
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10 KUIIACC
KoauuecTBO 4acon JJIeKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (audposBwbIe)
Ne n/m Kontpoasnsie | IlpakTuyeckue
NMPoOrpamMmbIl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypchl
Pazgen 1. ®PU3UKA U METO/Ibl HAYYHOI'O TIO3HAHUSA
bubnuoreka LIOK
1.1 o 2
M3UKa U METOJIbl HAyYHOTO TTO3HAHUS https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubsmorera LIOK
https://m.edsoo.ru/7f41bf72
29 Jlunamika 7 Bbubmuoreka LIOK
https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AICOHBL COXPATICHITT B MEXATHIE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pazgen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM 9 1 bu6nmnorexa HOK
' TEOpHH https://m.edsoo.ru/7f41bf72
Bbubnuoreka LIOK
3.2 O 10 1
CHOBBL TEPMOHHAMIIH https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEILIECTBA. 5 bu6nmorexa [JOK

dazoBbIC nepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro o pazneny 24
Pazgen 4. DJIEKTPOAUHAMUKA
bubanoreka [IOK
4.1 1
IIEKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTossHHBIN 3neKTpUYecKUd TOK. TOkH B 12 bu6nmorexa [JOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KIIACC
KoanuyecTBo uacoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3aesioB U TeM (uudpossbie)
Ne /i Koutpoabnsie | IlpakTHueckue
NMPOrpamMMbl Bceero o0pa3oBaTe/IbHbIE
PadoThI padoThI
pecypcsl
Pasznen 1. QJIEKTPOJANHAMMUKA
MarnuTtHoe moje. DNeKTpoOMarHuTHas Bbubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHbBI
51 MexaHu4eckne M 3JIEKTPOMAarHUTHBIE 9 1 Bbubnuorexa [JOK
' Kosebanus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKrue U 3JIEKTPOMarHUTHBIE 5 1 bubnunorexa HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bbubnuoreka [IOK
2.3 0) 10 3
frra https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pasznea 3. OCHOBBI CHIEIIUAJIBHOM TEOPUH OTHOCHUTEJBLHOCTH
31 OcHOBBI ClieIMaIbHOM TEOPUHU 4 1 bubaunorexa HOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubnuorexa IJOK
4.1 C) i 6
FICMEHTE KEQHTOBOM OTTHIH https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubnuorexa IJOK
4.2 C 4
TPOCIIHE atoMa https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
4.3 A 5
TOMHO® AP0 https://m.edsoo.ru/7f41c97c
HTtoro no pazneny 15

Paznen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTbl aCTPOHOMUU U acTPOPU3UKH 7 ﬁt?fsj?/yllr?]?:(;{szgrou/f £41097c
Utoro no pazneny 7
Paznea 6. OBOBLIAIOIIEE ITIOBTOPEHUE

o Obobmaiomee norToperie 4 ﬁt?fs?;;f:;szgglsfmwk
Uroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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10 KUIIACC
Koan4vecTBo yacoB JIeKTPOHHbIE

Ne Hara nmudposbIe

Tema ypoka KonTpoabHbie IpakTHyeckue
n/n Bcero u3ydyenusi | oOpazoBaTejbHbIE

padoTsI padoTsI
pecypcenl

duznKa — HayKa O IIPUPOJIE.

1 H 4 pHpoa 1 Bubnnoreka [JOK

ay4HbI€ METOJbI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpY>KaIoIIero MUpa
Ponb u mecTo Gpusuku B

5 (hOpMUPOBaHUU COBpEMEHHOU 1 Bbubnuoreka [JOK
Hay4YHOH KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKON A TEIBHOCTH JIFOAEH
MexaHn4ecKkoe IBUKEHHUE.

3 OTHOCHTENTBHOCTh MEXaHUISCKOTO 1 bubnuoreka [IOK
nswkeHus. [lepemernienue, cKkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIpsAMONUHEIHOE 1 bubnunorexa HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE NPSIMOJIMHENHOE 1 bubnuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoHOE TazieHne. Y CKOpeHHe 1 bubaunorexa LHOK
CBOOOJTHOTO MAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHoe nBUXEHME.

7 JBmxeHue maTepuaibHONM TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKpY>KHOCTH
8 [Tpunnun otHOcUTENbHOCTH [ anuies. 1 bubnnoreka [[OK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

bubanoreka IIOK

9 cyneprno3uiuu cuil. Bropoii 3akon
yrep H p B https://m.edsoo.ru/ffOc3be8
HrroTona mist MaTepuanbHOM TOUKH

10 Tpertnit 3axkon HeroTOHA 17151 bubnuorexka HOK
MaTepHaITbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro Tsarorenus. Cuia

11 TsixecTu. [lepBas kocMuueckas bubmmorexa [IOK

FHeP https://m.edsoo.ru/ffoc3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH 'yka. Bec bubnuorexa [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuenr tpenus.

13 Cuna cgn OTHBJIeH(z(;il) npu BI:E(@HHPI Bubamorexa LIOK

P A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTHU WM rase
[TocTynaTenbHOE M BpamaTeabHOE

14 JBW)KEHHE a0COTIOTHO TBEPOTO Tea. bubnuoreka [IOK
MowmenT cuitbl. [Lnedo cumnbl. ¥YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
Nmnynsc MaTepualbHOM TOYKH,

15 CHCTEMBI MaTepHUAIbHBIX TOUECK. bubaunorexa HOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMIyJiibca. PeakTHBHOE IBIKEHUE
Pa6oTta 1 MOITHOCTH CHJIBI.

16 Kunerndeckas sHeprusi MaTepuaIbHONR bubmmorexa [JOK
Touku. Teopema 00 U3BMEHEHUHN https://m.edsoo.ru/ff0c4502
KUHETHYECKOW DHEPIUun

17 [TorenmnumansHas SHEPTHS. bubmmorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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[MoTeHManpHAs SHEPTUS YIPYTO
ne(opMUPOBaHHON MPYKUHBI.
[ToTenumanpHas YHEPrUs Tejaa BOIU3H

MOBEPXHOCTHU 3eMJIIU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIe U HETIOTEHIINATBHBIE
cuibl. CBsI3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C UBMCHCHHUCM
MEXaHUYECKOM OHCPIrun CUCTCMBbI TCJI.
3aKOH COXpaHEHUs] MEXaHUYECKOU
SHEPTHH

bubnuorexa IJOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas paboTa
«MccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MEHCHUEM MEXaHUYECKOM dSHEPrun
Teja Ha PUMepe PACTIKECHUS
PE3HHOBOTO KIYTa»

20

KonTtponbnas pabora o teme
«Kunemartuka. Jlunamuka. 3aKOHBI

COXpaHCHHA B MCXAHUKE»

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHbIE TOJIOKEHHUS MOJIEKYJISIPHO-
KHMHETH4YecKoi Teopun. bpoyHoBckoe
nexenue. dudpysus

Bbubnuoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxkTtep IBMKEHUS U
B3aUMOJIEIICTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHusl ra3oB, KUJIKOCTEN

1 TBEPIBIX TENI

23

Macca monekyn. KonuuectBo
BeniecTBa. [loctosHHass ABorajipo

24

TemmoBoe paBHOBecue. TemmepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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u e€ uzmepenue. llkana temneparyp
Ilenscus

Uneanpueiii a3 B8 MKT. OcHoBHOE

bubanoreka IIOK

25 ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
AbGcoumoTHas TeMIiepatypa Kak Mepa
26 CpeaHell KHHETUYECKOW SHEPruu bubnunoreka [{JOK
JBH)KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MemnneneeBa-Kianeipona
27 3akoH /laapToHa. ['a30BBIC 3aKOHBI
JlaGopaTopHnas pabota
28 «HccnenoBanue 3aBUCMMOCTH MEXIY
napaMeTpamMH COCTOSIHUS
pa3peKEHHOTO ra3a
29 H3omnpouecchl B ueadbHOM Ira3e U ux bubnuoreka [IOK
rpaduuecKoe npeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprus
TEPMOAMHAMUYECKOU CHCTEMBI U
30 crocoObl e m3MeHeHus. KomuecTBo bubanoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrHsi OJTHOATOMHOTO HJICaTHHOTO
rasza
31 Buns Tenmonepegaumn bubamorexa [IOK
https://m.edsoo.ru/ff0c5c36
Y nenpHas TEINIOEMKOCTH BEIIECTBA.
32 KonuuecTBo TemnoTel npu bubsmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Terionepenade. AnuabaTHbBIN TpoIiece
33 [TepBblit 3aKOH TEPMOJTMHAMHUKH U €TO bubnunoreka [IOK

MIPUMEHEHHE K N30IpOoIieccamM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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HeoOpaTtumocTs mporieccoB B

34 npupoze. Bropoii 3akon Brbanorexa [IOK
PHpOAE. P https://m.edso0.ru/ff0c6230
TePMOIUHAMUKHU
35 [Tpunuun neiicteus u KI1/ reroBoi bubnunoreka [IOK
MalllMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKoJIOTHYecKue MpooIIeMbl
TETJI0ODHEPTeTUKHI
38 Ob6o6matromuit ypok «MomnekynsapHas Bbubnuoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Kontposbnas pabota no teme
39 «MonexymnspHas Gusnka. OCHOBBI 1 bubanorexa [IOK
Y2Ip ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 ITapooOpazoBaHue 1 KOHAEHCAIIHS. bubnmorexa [JOK
Hcnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AOcCooTHas U OTHOCUTEIhHAS
41 BJIYKHOCTH BO31yxa. HachlleHHbII brbmorera LHOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépaoe teno. Kpucramiunueckue u
42 aMmop¢HbIe Tena. AHU30TPOIHUS bubmmorexa [JOK
CBOMCTB KpuCTaJaoB. JKuakue https://m.edsoo.ru/ffOc65f0
kpuctaiuibl. COBpeMEHHBIE MaTepHalTbl
[InaBneHne M KpHUCTALTU3AIINS.
43 VYienbHas TEMIoTa IUIABICHUS Bubanorexa [IOK
A ’ https://m.edsoo.ru/ff0c6708
CyOnumarnus
44 YpaBHeHHE TEIIIOBOTO OanaHca bubsmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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DneKkTpu3aIus Tea. DIeKTPUIECKUMA

45 3a JBa a dJIeK eCcK brbmmorexa LIOK
sif. JIBa BHIa DIIEKTPHICCKUX
pAA A P https://m.edsoo.ru/ffOc6bcc
3apsa0B
[IpoBogHUKH, TUIAEKTPUKHU U
46 n(f)n TIPOBOTHUKH 3aK(:)H COXpaHCHUS bubmorexa LIOK
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUUECKOTO 3apsiia
Bsaumopeicteue 3apsanoB. 3akoH
47 Kynona. ToudeuHbIN 3JI€KTPUYECKUI bubmorexa HOK
Y ’ P https://m.edsoo.ru/ffOc6ce4
3aps
Hanps:k€HHOCTB 2JIEKTPHUECKOTO
48 noJist. [IpuHnmn cynepno3uuuu Bbubnuoreka [JOK
AJICKTPUYECKHX TosieH. JInHum https://m.edsoo.ru/ff0c6df2
HaMpsKEHHOCTH
Pabora cuit anekTpocTaTHaecKoro
49 nonst. [Torennuan. Pasnocts brbmorera LHOK
’ adt. https://m.edsoo.ru/ff0c6f00
MOTEHIINATIOB
[IpoBOAHUKY U AUDTIEKTPUKH B
50 3npeKT OCTaTHYECKOM ncf)ne brbmorera LHOK
p ' https://m.edsoo.ru/ff0c7018
JydnexTpuueckas MPOHHUIIAEMOCTh
bubnuoreka [JOK
51 DnekrpoémkocTb. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh IMIOCKOTO
52 KOHJIEHCATOpa. DHEPTHUS 3apSHKEHHOTO bubmorexa HOK
A pa. JHEp P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOopa
53 Jlaboparopnas padorta "M3mepenue
3IEKTPOEMKOCTH KOHAeHcaTopa"
54 [IpuHIIMTT NENUCTBUS U TIPUMEHEHUE

KOHZACHCATOPOB, KOITMPOBAJIBHOTO



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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armmapara, CTpyHHOTO IIPHHTEpa.
DexTpocTaTH4ecKas 3aInTa.
3a3eMiIeHHe AJIEKTPONPUOOPOB

55

DJIEKTPUIECKUN TOK, YCIOBHUS €r0
cymiecTBoBaHUs. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnporusnenue. 3akoH Oma 14
ydacTka 1emnu

56

[TocnenoBarensHOE, apauIeNbHOE,
CMEIIaHHOE COeMHEHHE
npoBoAHUKOB. JlabopaTtopHas paboTa
«/3yueHne cMEIaHHOTO COSTMHEHUSI
PE3UCTOPOB»

Bubnnoreka [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIITHOCTH DIEKTPUIECKOTO
toka. 3akoH J[xoyns-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 NOJTHOM (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenne DJIC ncTtouyHrKa TOKA U
€ro BHYTPEHHEI0 COINPOTUBICHUSD)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs! MPOBOJAMMOCTD TBEPABIX
METalJIoB. 3aBUCHUMOCTD
COTNPOTHUBIICHUS METAIOB OT
Temnepatypbl. CBepXIPOBOAMMOCTD

60

DJIEKTPUYECKUI TOK B BAKyyMe€.

CBOMCTBa JIEKTPOHHBIX ITyYKOB

61

[TomynpoBoiHUKH, MX COOCTBEHHAS U
npuMecHasi mpoBoAuMocTh. CBoOCTBa
p—n-niepexona. IloaynpoBOXHHUKOBEIE

Bbubnuoreka [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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MPUOOPHI
DNeKTpUYeCKUil TOK B PaCTBOPAX H

62 pacriaBax 3JIeKTPOJIUTOB. 1 bubnunoreka [IOK
DIeKTpONUTHYECKAs AUCCOIMALIMS. https://m.edsoo.ru/ff0c82ba
DIEKTPOIN3
ONEeKTpUYECKUN TOK B ra3ax.

63 CaMOCTOSTENbLHBIN U 1 bubnuorexa IJOK
HECaMOCTOSTEIILHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Timazma
DnekTpruyeckue nNpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [JOK
npumeHenue. IlpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e301macHOCTH

65 O06o06maromuit ypok 1 bubnuoreka [[OK
«DIEKTPOIMHAMUKAY» https://m.edsoo.ru/ff0c88be
Konrtponbnas paboTa no reme
«Qunekrpocratuka. IlocTosHHBIN bubnuoreka [{OK

66 . 1 1
3eKTpUYeCcCKUuil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 Pe3zepsHblil ypok. KoHTponbHas 1 bubnuoreka [{OK
pabora mo teme "DieKTpoauHamMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepHblil ypok. O6o0maromuii ypok 1 bubnuorexa [IOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68 3

[TPO'PAMME



https://m.edsoo.ru/ff0c82ba
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11 KIIACC
KoanuyecTBo uacoB JJIeKTPOHHbIE

Ne Hdara nudpoBbIe

Tema ypoka KonTpoJbHbie IpakTUyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTesIbHbIE

PadoThI PadoThI
pecypcsl

[TocTossHHBIE MAarHUTBI U UX

1 B3auMMOJIeHcTBHE. MarHuTHOE II0JIe. 1 bubnuoreka LIOK
BekTop maruutHOM nHAykuuu. Jlnaum https://m.edso0.ru/ff0c9778
MarHUTHOW MHAYKIIUH
MarHuTHOe 1oJjie MPOBOJIHUKA C

9 TokOoM. OnbIT Dpcrena. 1 bu6nunorexa IIOK
B3aumoneiicTBre IPOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «M3ydeHue 1 1 bubmmorexa [JOK
MarHuTHOTO TOJISI KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOTO TIOJIS Ha
IpOBOAHUK ¢ ToKoM. Cuina Ammepa.

4 JlaGopatopHnas pabora 1 1 bu6mmorexa [JOK
«Uccnenosanue neiicTBUa https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHMWTa Ha paMKy ¢
TOKOM)

JleicCTBE MarHUTHOI'O MOJIS HA

5 JIBIKYILYIOCS 3apsyKCHHYIO YaCTUILY. 1 bu6nmnorexa [JOK
Cuna Jlopenmna. Paborta cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnexTpomarauTHas WHAyKIuA. [ToTok 1

BeKTOpa MarHuTHOU nHAYKIuU. DJC



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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UHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykaoun @apanes

JlaGopaTopHnas paboTa
«HccnenoBanue sIBICHUS
AIIEKTPOMArHUTHON HHIYKIIHID)

bubanoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. SIBNEHUE
camouuaykiuu. JJC caMouHAyKITHH.
DHeprusi MAarHUTHOTO TOJIS KaTYIIKHU C

TOKOM. 3J'I€KTpOMaFHI/ITH06 I10JIC

bubnuoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpohucTBa U UX
MIPUMEHEHHUE: TIOCTOSIHHbIE MATHUTHI,
3JI€KTPOMArHUTBI, 3JIEKTPOJIBUTATENb,
YCKOPUTENH 3JIEMEHTAPHBIX YaCTHLI,
WHJYKIMOHHAs [1€Yb

10

O6o06maromuit ypok « MarautTHoe

nosie. DJIEKTPOMArHUTHAS WHIYKIIMSD)

Bbubmuoreka LIOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabora no teme
«MarsuTHoe 1oJe.
DNeKTpOMarHuTHas MHAYKLUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKUE
Konebanus. ["'apMoHMUueckue
KojebaHus. Y paBHEHHE

TAPMOHHYECKUX KOJIeOaHMH.

[IpeBpamienue sneprun

Bubnuoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas paboTa
«HccnenoBanne 3aBUCUMOCTH
MepUO/Ia MAJIbIX KOJICOaHU rpy3a Ha
HUTH OT JUTUHBI HUTH U MacChl Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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14

KonebarenbHbrii kKoHTYp. CBOOOIHBIE
QJICKTPOMAardHuTHBIC KoJicOaHUs B
UJICATIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHayorus MeXIy MEXaHHYECKHMHU U
QJICKTPOMAarHuTHBIMHA KoIeOaHUsIMU

bubanoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTUH B HJI€ATTLHOM
KoJIe0aTeNnbHOM KOHTYpe

bubmmoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue o 3aTyXaroIUX
KoJjebaHusx. BeIHyXK1eHHbIE

MexXaHuyecKue Koiebanusa. Pe3oHanc.

BbIHYKICHHBIC 3JIEKTPOMArHUTHBIC
KOoJIe0aHus

Bbubanoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemeHnHsbli TOK. CHHYCOHIAJIBHBIN
repeMeHHbIN TOK. MOIITHOCTh
MNEPEMEHHOI0 TOKAa. AMILUIUTYAHOE U
JEUCTBYIOIEE 3HAUYEHHE CUIIBI TOKA U
HaIpSKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponssoacTso,
nepeaayva u noTpedieHne
3JIEKTPUYECKOMN S3HEPTUHU

19

YCTpONCTBO U IPAKTUYECKOE
IIPUMEHEHUE 3JIEKTPUIECKOTO 3BOHKA,
reHepaTopa epEeMEHHOI0 TOKa,
JIMHUU dJIeKTpoIepenad

Bubnuoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU NTPH
IIPOM3BOJICTBE MIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

39

3JICKTPOIHEPTHH B TIOBCETHEBHOM
JKU3HU

MexaHH4YeCKHe BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopocthb

bubanoreka [IOK

21
pacnpoCTpaHeHUS U JJIMHA BOJTHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunsie 1 MPOAOILHBIE BOJIHBI
99 3Byk. CkopocTb 3ByKa. [' pomkocTh bu6mmorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHuTHBIE BOJIHBI, UX
23 cBolicTBa U cKopocTh. [lIkana bubmorera [IOK
P i https://m.edsoo.ru/ffOccfe0
3JICKTPOMATrHUTHBIX BOJTH
[TpuHIUIIBI paTHOCBS3U U
24 TeJeBUICHUsA. Pa3BuTne cpeacTs
cBsi3u. Paguonokanus
o5 Konrponbnas padora «Konebanus u 1 bubnnorexa [IJOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[TpsMonuHEHOE pacpoCcTpaHeHUE
26 CBETa B OJJTHOPOJIHOM Ccpelie. bubnuoreka [JOK
Toueunslii HCTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cseta. [loctpoeHune bubsmorexa [IOK
P L P https://m.edsoo.ru/ff0cd4e0
n300pakeHui B IIIOCKOM 3epKaje
IIpenomnenue csera. [lonnoe
98 BHyTpeHHee oTpaxkeHue. [IpenensHblil bubnnorexa [IOK
yTroJI MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKeHUs
29 Jlaboparopnas pabota «3mepenue bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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moKa3aTeyisd MpPCIIOMIICHUA CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIunssl. [TocTpoenne nzoOpakeHui B

. bubanoreka [IOK
30 nua3e. PopMysia TOHKOW JTMH3HBI.
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIUH3bI
Jlaboparopnas paboTa
31 «HccnenoBanue CBOMCTB
n300pakeHUH B JTMH3AX)
Jucnepcus ceera. CioxKHBIN cOCTaB
39 oenoro cBeta. L[BeT. JlabopaTtopHas
pabora «Habnrogenue nucnepcun
CBETa»
WNurepdepenmmst ceera. Jndpakmms bub6mmorexa [JOK
33 ,
ceeta. [udpakuronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubmmorexa [JOK
[Tonsipusanus cera https://m.edsoo.ru/ff0cf02e
35 Onrtnyeckue npuOOpsl U yCTPOUCTBA U
yCIIOBUSL MX 0€30MacHOTO MPUMEHEHHS
['paHuIlBI TPUMEHUMOCTH
36 KJ1accuueckord MexaHuku. IloctynaTs bubmmorexa [JOK
CHEeLUAIbHON TEOpUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTHU
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3amemsieHne Bpeme COKpallleHUe Bu6anorexa [JOK
MEJJICHUE BPEMEHH U COK HU
A P batl https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U MMITYJIbC PENISITHBUCTCKOM
38 yacTulel. CBsI3b MacChl C JHEprUeh u buGsmorexa LIOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrUs MOKOs
39 KonTtponbsnas pabora «OnTuka. 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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OcHOBHI clielInajgbHON TEOPUHU
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonnl. ®opmyna I[lnanka. DHeprus

bubanoreka [IOK

40
Y UMIyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIICIOBaHNE En6 10K
HNOJINOTCKA
41 .0 A.T.
porodpperra. Onbirs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl PpoTodrdpdexra. YpaBHeHHE
. (IV) P P Bbubanoreka [IOK
42 DitHmTeliHa 1151 hotodddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dotorddexra
Hasnenune ceeta. OnwiTe! 11. H.
43 JlebeneBa. XuMuueckoe IeHCTBHE buGmorexa IIOK
AIeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoucTBa u
44 MPaKTUYECKOe TMPUMEHEHHE:
¢doro31eMeHT, (OTONATUHK,
coytHe4Has 0aTtapesi, CBETOANO
45 Pemenne 3aga4 1o Teme « 37I€MEHTHI bubnuoreka [JOK
KBaHTOBOI ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITE
46 Pesepdopna mo paccesHHIO O-4acTH bubmorera [IOK
POOPA P t https://m.edsoo.ru/ff0d091a
ILtanerapras Mozxens aroMa
Bubnuoreka LIOK
47 IT b
OCTYHATH HOpa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomeHue GoToHOB
48 NP TIEPEXO0JIe aTOMa C OJTHOTO YPOBHSI bubsmorexa HOK
P pexol . A P https://m.edsoo.ru/ff0d0Oafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
49 BonHoBBIE cBOMCTBA YacTHUII. BOIHBI bubnnoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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ne bpoiinsa. KopmyckynspHo-
BOJIHOBOW Ayanu3Mm. CIIOHTaHHOE U

BBIHYXXJICHHOC H3JIY4YCHHC

https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE pagUOaKTUBHOCTU. OTIBITHI
Pesepdopna mo ompeneneHuro cocraBa
PaZMOaKTUBHOTO H3ITyYCHHS

bubanoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, ramMmma-
u3nydyenus. Bnusuue
PallOaKTUBHOCTH Ha KUBbIE

OpPraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DNeKTPOHHBIN U NO3UTPOHHBIN OeTa-

pacnaa. 'amMa-u3nydeHue

Bbubanoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBI3U HYKIIOHOB B sITpe.
S nepuble peakiuu. AaepHbIi
peakrtop. [IpoGiieMbl, IEPCTIEKTUBHI,
SKOJIOTUYECKHE aCTIEKTHI SIIEPHOM
SHEPTeTUKHU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbie YacTullbl. OTKpBITHE

Mo3UTpoHa. MeTo 1l HAOMIOCHUS 1
perucTpanuy 3J1eMEHTAPHBIX YaCTHII.
Kpyrislil cron «@yHI1amMeHTaaIbHbIE
B3auMojieiicTBus. EXMHCTBO

(U3UIECKOI KapTHHBI MUPa»

bubmmoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro neda. Co3se3aus,
SIpKHE 3BE3/bI, TUIAHETHI, UX BHIAMOC
nemxenune. ConHeuHas cucTeEMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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56

Connue. ConHeuyHast aKTUBHOCTb.
UcTtounuk sneprun ComnHia u 3BE37

57

3BE31bI, NX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/bI TIIaBHON
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
crpoenue 38€31. CoBpeMEHHbIE
MPEJICTABICHUS O MPOUCXOXKICHUU U
sposronuu CoJiHIa U 3BE3]

58

Muneunsiii [TyTe — Hama [NanakTuka.
[Tonoxenue u nuxenue CoaHLa B
l'anmaktuke. 'anaktuku. Y€pHbie
JBIPBI B sIIpax rajJakKTUK

59

Bcenennas. Paz0oeranue rajakTHK.
Teopus bonbiioro B3psiBa.
PenukroBoe uznyueHue.
MeTaranakTuka

60

Hepemennsie nmpoOieMbl acCTpOHOMUHT

61

KonTtponrsHas pabora «1eMeHThI
aCTPOHOMHUH U aCTPOPHUIUKN»

62

O6o6maromwuii ypok. Ponb ¢puszuku u
aCTPOHOMHH B IKOHOMHUYECKOM,
TE€XHOJIOTUYECKOMN, COLIMaIbHON U
ATUYECKOH chepax nesaTenbHOCTH
YeJI0BEKa

63

O6o0maromuii ypok. Ponb u mecto
(U3UKHU U ACTPOHOMUH B
COBPEMEHHOU Hay4YHOU KapTUHE MHAPA

64

O6o6maromuii ypok. Ponb




44

¢usnyeckoil Teopuu B (HOPMUPOBAHUU
MpeCTaBICHUN 0 HU3NIECKON
KapTUHE MUpa

O6o6maromuii ypok. Mecto
(hbu3nuecKol KapTUHBI MUpa B 00IIeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX TPEACTABICHUN O MPUPOIE

66 PezepBHbIil ypok. MarHuTHOE MoOJeE. 1
DJIEeKTPOMArHUTHAsT MHYKITHS
PeszepBHbiil ypok. Onrtrka. OCHOBBI

67 CIIEIUATLHOU TEOPUH 1
OTHOCHUTEIBHOCTH
Pesepuniii ypok. KBantoBas ¢usmka.

68 BJICI\IZCHTBI};I;T OHOMUH U * 1 bubnmorexa IOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB IIO 68 4

[TPO'PAMME



https://m.edsoo.ru/ff0d1784

45

YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

» ®usnka, 10 knace/ KacesinoB B.A., O611eCcTBO ¢ OrpaHUYCHHON
OoTBETCTBEHHOCTHIO «JIPODA»; AkuinonepHoe oomiecTBo «M3narenbcTBo
«IIpoceemenue»

» ®usuka, 11 knacc/ KacssinoB B.A., O611ecTBO ¢ OrpaHUYECHHON
oTBeTCTBEHHOCTHIO «JIPODA»; AktinoHepHoe o011ecTBo «31aTenbeTBO

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJISA
[Iporpamma kypca ¢puszuku st 10—11 knaccos. bazosslit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®wuzuka. 10 xnacc. ba3oBblit ypoBeHb)

1. ®uzuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK € 3JIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacbsiHOB).

2. ®uswnka. 10 kiacce. ba3osiii ypoBeHb. MeToanueckoe mocodue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 knaccsl. ba3oBbiii ypoBeHb. TeTpanb st 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuHn).

4. ®uzuka. 10—11 xnaccel. ba3zoBsiii ypoBens. Kommekt Tetpazeit mis
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KOHTPOJIBHBIX padoT (aBTop B. A. KacbsiHOB)
5. ®usuka. 10 knace. unaktudyeckue KapTouku-3aaanust (aBTopel M. A.

VYmakos, K. M. Ymakos).

YMK «®usuka. 11 kiacc. ba3oBblil ypoBEHb»

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C dJIEKTPOHHBIM
npuioxxeHnueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 kiace. ba3obiii ypoBeHb. MeToauueckoe mocodue (aBtop B.
A. KacbstHOB).

3. ®usuka. 10—11 knaccel. ba3oBsiii ypoBeHb. TeTpanb it 1a00paTOPHBIX
pa6ot (aBTopsl B. A. KacesinoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. ba3zoBsiit ypoBens. KommuiekT Tetpaseit s
KOHTPOJIbHBIX paboT (aBTopsl B. A. Kacesanos, . B. Urpsimios).

5. ®usuka. 11 knace. unaktudyeckue KkapTouku-3aaanus (aBTopel M. A.

Vmakos, K. M. Ymakos).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmanbHas ceTb pabOTHHKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢usuka B mkoure.

3 http://festival.1september.ru/articles/ - pecrtruBanb nemaroruyeckux uaei

«OTKPBITBII YPOKY.


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
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4 http:/fwww fizika.ru/ - caitt muist yuureneit GU3UKH U UX YICHUKOB.
5 http://www.physics.ru/ - maTepuaisl o Gu3uKe.
6 www . ege .edu.ru - uadopmanronHsiii moptain EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius [IOPoB


http://www.fizika.ru/
http://www.physics.ru/

