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HHOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma mo ¢u3uke 6a30BOro ypoBHS Ha YpOBHE CpeIHEro oouiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHHH M TpPEOOBAaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOl mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke c yu€rom
¢benepanpHOl pabouell mporpaMMbl BOCIHTaHMA M KOHLEIMIUH IPENofaBaHus YyueOHOTO
npenmera «@Pusmka» B oOpa3zoBaTeNbHbIX —opraHmzanusx Poccuiickoir  denepauuu,
peanu3yoLIMX OCHOBHbBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue mporpaMMbl 1O (pU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHBI Mupa oOyuatoumuxcsa 10—11 kmaccoB npu oOyueHuH ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESATEILHOCTHOIO noaxoaa. [IporpamMma no ¢usuke cOOTBETCTBYET
tpeboBanusiMm ®I'OC COO K IIaHUPYEeMBIM JIMYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM
pe3yiabTataM OOy4YeHHs, a TAaKKe YYUTHIBAET HEOOXOJUMOCTh pealM3allii MEXIPEIMETHBIX
CBsi3el (DM3MKU C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpeaMeTamMu. B Hell ompenenstorcs
OCHOBHBIE 1I€IM M3y4eHHUs (U3MKH Ha YPOBHE CpeIHEro ooOiiero odpazoBaHus, MJIaHUPYEMbIE
pe3yiabTaThl OCBOGHUS Kypca (HM3UKU: JIMYHOCTHBIC, METalpeIMETHbIe, INpeIMEeTHble (Ha
0a30BOM YpOBHE).

[IporpamMma o pusuke BKIIOYAET:

® [UIAaHUpPYEMbIe Pe3yNbTaThl OCBOCHUS Kypca (U3MKU HAa 6a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAaThI M0 roJjaM O0yUeHUs;

e cojuepxxaHue yuyeOHoro nmpeameta «Pu3uKa» 1Mo rojgam oOyueHHs.

du3nka KaK HayKa 0 HanOoJiee OOIIMX 3aKOHAX MPUPOJIBI, BBICTYIIas B KAU€CTBE Y4EOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUI 00 OKpY’KaloIleM MUpe.
HIkonbHBIH Kypc (U3HKH — CHCTEMOOOPA3YIOMMKA JJsi €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE ITPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, pusnueckoil reorpadueir u actpoHomuei. Vcrnonb3oBaHue U aKTUBHOE
npUMeHeHHe (PHU3MUECKUX 3HAHWK ONpeAesieT XapakTep W pPa3BUTHE pa3zHOOOpa3HBIX
TEXHOJIOTUIl B cQepe SHEpreTHKH, TPaHCIOpTa, OCBOEHHMsSI KOCMOCA, IOJY4YE€HHs HOBBIX
MaTepHAJIOB C 33JaHHBIMU CBOMCTBaMHU U Apyrux. M3yuenue GU3MKu BHOCUT OCHOBHOMW BKJIAJ] B
(hopMUpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa 00yJaromuxcs, B JOpMUPOBAHUE YMEHUN
MPUMEHATh HAyYHbIH METOJI IO3HAHUS MPH BHIMOJIHEHUN UMHU Y4€OHBIX UCCIIEIOBAHUM.

B ocHOBY kypca Gu3uKH Il YpOBHS CpeaHETo o0mero o0pa3oBaHus MOJIOKEH Psifl UICH,
KOTOPBIE MOKHO PacCMaTpUBATh KAK IMPUHIUIIBI €r0 IOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypcC sBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX Pa3lesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (U3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca GU3NKA 00BEANHEH BOKPYT
¢usnyeckux Tteopuil. Bemymmm B Kypce sBusieTcs (OpMUpOBaHHE NPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanys npeanoiaraeT UCIOIb30BaHHE TYMAaHUTAPHOTO
MoTeHIrasa (pU3n4ecKorl HayKu, OCMBICICHHE CBS3U Pa3BUTUS (GU3MKH C pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.



Hoes npuknaonou nanpasnennocmu. Kypce pusznuku npeanosnaraet 3HakOMCTBO € HIMPOKUM
KPYrOM TEXHHUYECKUX U TEXHOJIOTUYECCKHUX MPUIIOKEHUH N3YIEHHBIX TEOPHI U 3aKOHOB.

Hoes skonozuzayuu peaausyercst MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBAIIEHHBIX 3KOJIOIMYECKHUM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHUH, a TAKKe 00CYXKIEHUS MPOOIIEM PallMOHATBHOTO MPHPOIOTIONE30BAHMS U
9KOJIOTUYECKOH 0€3011acHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (U3UMKHM Ha YpOBHE CpeIHEro oO0Iiero oOpa3oBaHUs
ABIAIOTCS (u3nyecKkue Teopuu ((POopMUpOBAHUE MPEACTABICHUM O CTPYKTYpe MOCTPOEHUS
¢u3nyeckol TeopuH, posid (QyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPUPOJE, IPaHUIAX MPUMEHHUMOCTH TEOPHH, Ui ONMHMCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-eSTeNbHOCTHBIN MOAX0A B Kypce (PM3UKU pean3yeTcs MPekie BCero 3a cuér
OpraHu3aluy YKCIEPUMEHTAIbHON JesATeIbHOCTH oOyuaroumxcs. s 6a3oBoro ypoBHs Kypca
(GU3MKN — 3TO HCHOJIB30BAHHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPHUMEHTOB U
1a00paTOpHBIX PabOT, KOTOpbIE B Iporpamme o (usuke oOBeAMHEHBI B OOLIMI CHHUCOK
YUEHHYECKUX MPAaKTHUECKUX paboT. BeineneHue B yka3aHHOM mepeyHe J1abopaToOpHBIX padoT,
MIPOBOJUMBIX JJIi KOHTPOJS M OLIEHKH, OCYILIECTBISETCS Y4YaCTHHKaMU O0Opa3oBaTEIbHOTO
nporecca UCXoas U3 0COOCHHOCTEH TUIAaHUPOBaHMA U OCHaleHUs kabuneta ¢uzuku. [Ipu sTom
o0ecrieunBaeTCs OBJIAJCHHE OOYUYAIONIMMHUCS YMEHHUSMH TPOBOIUTH KOCBEHHBIE H3MEPEHHS,
UCCIIEZIOBAaHUSI 3aBUCUMOCTEH (U3UUECKUX BEJIMYMH U TIOCTAaHOBKY OIBITOB IO IpPOBEpKE
MPEUIOKEHHBIX THUITOTE3.

bosblioe BHMMaHuE yAenseTcsl pelleHuI0 pacuEéTHBIX U KadecTBEHHbIX 3aj1ad. IIpu sTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 33aJlaHHOM (PM3NYECKOI MOJEINbIO,
MO3BOJISIIOIINE TPUMEHSATh W3YYEHHBIE 3aKOHbI UM 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjeia
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pas3zenoB. [l KaueCTBEHHBIX 3ajjad IPUOPUTETOM
ABIISIOTCS 3aJaHusl Ha OOBSICHEHHE TMpOTeKaHWs (U3NYECKUX SBICHUA M MPOLECCOB B
OKpYKaroIIel >KU3HH, TpeOyromue BbIOOpa (DU3MYECKOH MOACTH JUIsl CUTYaIlluu IPAKTHKO-
OPUEHTHUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrieueHnIO y4eOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (M3WKH Ha YpPOBHE CPEIHETO
o0miero o0pa3oBaHUs JOJDKEH M3y4daTbCs B YCJIOBUSX MPEIMETHOTO KaOuWHeTa (DM3MKU WU B
YCIIOBUSIX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro 1MKJiIa. B kabunere
(bU3UKH TOJDKHO OBITH HEOOXOAMMOE JTA0OpaTOPHOE 000PYTOBAHUE TSI BHIMTOJHEHUS YKa3aHHBIX
B TMporpamMme 10 (U3MKE YUEHHMUECKUX TPAKTUUYECKUX pPabOT U JIEMOHCTPALMOHHOE
obopymoBaHue.

JleMoHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHHMAJIbHON JOCTATOUYHOCTH M 00ECHEeUnBACT MOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe IO
¢u3nKe KIIOYEBHIX AEMOHCTPAIMK JJIs HMCCICTOBAHUS HM3y4aeMbIX SIBJICHHH M TIPOIECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JlaGopaTtopHoe 00OpyAOBaHHE IS YYCHHYECKHX IMPAKTHYECKHX padoT (GopmupyeTcs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarndeckue KOMIUIEKTHI Ja0OpaTOPHOrO OOOpYJIOBaHUS MJOJDKHBI OBITh
MOCTPOEHBI Ha KOMILICKCHOM HCIIOJIB30BaHUM AHAJOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX J1aOOPATOPHil.

OCHOBHBIMU LIEISIMH U3Y4eHUs PU3UKH B 00111EM 00pa30BaHUU SIBIISIOTCS:



dbopMHpoBaHHE HHTEpeca M CTpEeMIICHHS OOYyYaroIMXCS K HAyYHOMY H3yUYCHHIO
TIPUPOBI, Pa3BUTHE WX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJACTaBIEHUII O HAayyHOM MeETOJe TO3HaHuS U (HopMUpOBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPY)KAOIIIM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa M3yuyeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMUpOBaHUE YMEHUN OOBSCHATH SBICHUS C UCIIOJIb30BaHUEM (DU3MYECKHUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

(dbopMHpoBaHUE TPEACTABICHUN O PONIH (PU3MKH I Pa3BUTHA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTrxkeHne 3TUX Iieneld obecreynBaeTCsl pelIeHHEeM CIEAYIONIMX 3aJad B Ipolecce
M3YYCeHHS Kypca QU3UKHA HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

MpUOOpETEHNE CHCTEMBbI 3HAHUK 00 00ImMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsl MEXAHUKY, MOJICKYJIAPHYIO (PU3UKY, STEKTPOIMHAMUKY, KBAHTOBYIO
(U3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUUECKUE 3HAHUS Ui OOBSICHEHUS
(U3UYECKUX SBICHWA B TIPUPOJE W Ui TPUHATHA TPAKTHYCCKUX PEHICHUA B
MMOBCEHEBHOM JKU3HU,

OCBOCHHE CIIOCOOOB pEIIEHUs PAa3IUYHBIX 3a7ad C SBHO 3aJJaHHON (U3HYECKOU
MOJIETIBIO, 3aJlad, TOJPa3yMEBAIOIIUX CAMOCTOSTENILHOE Cco3/laHue (HU3NUeCcKOin
MOJIEJH, aJIeKBATHOW YCJIIOBUSIM 3a]1a4u;

MOHMMaHUe (PU3UYECKUX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTHYECKHUX MPOLECCOB, UX BIUSHUSA HA OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITENILHOTO TJIAHHUPOBAHUS W MPOBEACHUS (PU3MUECKHX
DKCIIEPUMEHTOB, aHAJIW3a W  HUHTEpOpeTaruud  WHOOpMAIMU,  ONpeaesieHus
JIOCTOBEPHOCTH MOJIyYEHHOT'O pe3yibTaTa;

CO3/IaHUE YCJIOBHI I Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUYECKOU
JEATEIbHOCTH.

Ha wuzydenume ¢usuku (6a30BBIi ypOBEHb) Ha ypOBHE CpEIHEro oOmero oOpa3oBaHUs
otBoautcs 136 gacos: B 10 kmacce — 68 vacos (2 yaca B Heaemo), B 11 kimacce — 68 gacoB (2
yaca B HEJICIIO).

[peniaraemslii B mporpamme 1o Gu3HKe nepeueHb Ja00paTOPHBIX U MPAKTUIECKUX padoT
SBJISIETCS. PEKOMEH/IOBAHHBIM, YUUTENb JeNaeT BHIOOp NPOBEJCHUS JIa0OpaTOPHBIX paboT u

OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJatOIIXC .



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. Pusuka u MeTOAbl HAYYHOT O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonsl mo3HaHUsA OKpyXkaromero mupa. Pomib
HKCHEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (U3NYECKUX ABICHUA M mporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI 1 TCOPHH. rpaHI/IHI)I IMPUMCHHUMOCTHU (1)I/I3I/III€CKI/IX 3aKOHOB. HpI/IHIII/IH COOTBECTCTBUA.

Pors m mecto ¢u3ukm B GopMHUpPOBAHWM COBPEMEHHOM HAYYHOW KapTHHBI MHUpa, B
MPAKTUYECKOM EeATETbHOCTH JIIOACH.

Jlemoncmpayuu
AHasnorosblie ¥ IUPPOBBIC U3MEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe nBrkeHHe. OTHOCUTENBHOCTh MEXaHW4YecKoro mABmxkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKopocTh (CpedHsisi CKOPOCTbh, MTHOBEHHAsi CKOPOCTh) M YCKOPEHHE
MaTepuaIbHON TOYKHM, UX IMPOEKIUU HA OCH CUCTEMBI KOOpAuHAT. CII0KEHUE MEePEMEIEHUA 1
CJI0’KE€HHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpSAMOJIMHEHHOe nBrKeHue. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U NEPEMELLIEHUSI MaTepUaIbHON TOUKU OT BPEMEHHU.

CBobOosHOe majieHne. Y CKOpeHne CBOOOIHOTO MaACHHS.

KpuBonunerinoe nBuxeHue. [[BrkeHMEe MAaTepUaIbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEWHas CKOpocThb. llepuon u
gacTtoTa obopamieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckne YCTpPOWCTBA U TMPAKTUYECKOE MPUMEHEHHE: CHUJAOMETp, JIBIDKCHHE
CHaps/0B, LIEMHbIE U PEMEHHBIE EpEIaYH.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, MILUTFOCTPALIMS KHHEMAaTHYECKUX XapAKTEPUCTHK JBUKCHUSI.

[IpeoOpazoBanue IBUKEHHIA C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTRBE.

Habnronienue aBmxeHus Teia, OpOIIEHHOr0 MOJ] YTJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

HampaBnenue ckopocTH npu ABUKEHUU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1I€JIbIO ONPEIeTICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS  MEXIy  MYTAMH, IPOWIECHHBIMH  TEJIOM  3a
MOCJIE/I0BATENIbHBIE pPAaBHBIE MPOMEXKYTKM BPEMEHUM INPU PABHOYCKOPEHHOM JBHJKEHHUH C
HavyaJbHOW CKOPOCTHIO, PAaBHOM HYIIIO.

N3yueHune nBrKeHUs apUKa B BI3KOU KUJIKOCTH.

Nzydenue nBuxeHus Teaa, OpOIICHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Tpunuun otHocuTenbHOCTH ['anunes. [lepBoiit 3akon HetoToHa. MHepunanbHbIe CUCTEMBI
OTCU€ra.



Macca tena. Cuna. IlpuHnun cynepno3unmu cwi. Btopoil 3akoH HeroToHa pis
MaTepuaabHOM TOUKHU. TpeTnid 3akoH HproTOHA 1191 MaTepUaIbHbBIX TOYEK.

3aKoH BceMUpHOro TsaroreHus. Cuna TsxecTu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buabl Tpenust (1mokosi, ckoyibxeHus, kadenus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHusl CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdounuent tpenus. Cuna conpoTUBIEHUS
IIPY IBUKEHUM TeJa B )KUAKOCTH WM rase.

[loctynarenbHoe U BpaliateabHOE ABMKEHHE a0COIOTHO TBEPAOIO TEA.

MoMeEHT cuiabl OTHOCUTENIBHO Ocu BpameHus. llmedo cumibl. YcinoBus paBHOBecus
TBEPAOTO TEJA.

TexHnyeckne yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHWE: IOAIIUIIHUKH, JIBH)KCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cu.

Crnosxenue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiu.

HesecomocTs. Bec Tena npu ycKOpEHHOM MOABEME U MTAJCHUH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUCHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HMKAIOUIMX B IIPYKMHE U PE3UHOBOM
oOpastie, oT ux AedopMaIuu.

HccnenoBanue ycimoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPALLICHMUS.

Tema 3. 3aKkoHnbl COXpaHeHUus 8 MeXaHUuKe

Nmnynbc MatepuaibHON TOUKHU (Te€a), CHCTEMbl MAaTEpPUAIbHBIX TOUEK. MIMIynbe cuibl u
VU3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJbca. PeakTHBHOE IBU)KEHUE.

Pa6ora cusbl. MOLTHOCTH CHJIBI.

Kunernueckasi sHeprus MarepuaibHOH TOUkH. Teopema 00 M3MEHEHUHM KHHETHYECKOU
JHEPIrUu.

[otennmanbHas sHeprus. [loreHnManbHas sHEPrus ynpyro aeGopMupoBaHHON NPY>KUHBI.
[loTenunanbHas 3Heprus Teia BOJIU3U MOBEPXHOCTH 3EMIIH.

[loreHnuanbHble ¥ HEMOTEHUUANbHble CUibl. CBA3b pabOThl HEMOTEHUHUAIBHBIX CHI C
U3MEHEHUEM MEXaHMUYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXAaHUUYECKOM dHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue ycTpoMCcTBa U NMPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEDP, NPYKUHHBINA
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon noTeHIMAIBHON SHEPIrUHM B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul



N3yuenne aOCOMIOTHO HEYHNPYroro yjaapa ¢ IOMOIIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHMYECKOW HSHEepruy Tena Ha
IIPUMEPE PACTAKEHUS PE3UHOBOTO JKI'yTa.

Paznean 3. Mosiekyasipaasi pu3nKa ¥ TePMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U HX OMBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBmxkenue. Huddy3us. Xapakrep IBUKCHHS W B3aUMOJCWCTBUS YaCTHUI
BemecTBa. MoJienu CTPOCHMSI Ta30B, JKHIKOCTEH M TBEPABIX Tel W OOBICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3THX Mojenedl. Macca u pasmepbl Mosekysl. KoinuecTBo BemiecTsa.
[TocTostnHast ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remnepatyp Lenbcus.

Mognens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHH
UeaJbHOTO Ta3a. AOCONIOTHas TeMIeparypa Kak Mepa CpeJIHeH KHHETHYECKOW HSHepruu
TEIJIOBOro JBM>KeHMsT vactun raza. Illkama temmnepatyp KenbBuna. ['a30Bble  3aKOHBI.
VYpaBuenne MenneneeBa—Kianelipona. 3akon JlanpToHa. M3ompouecchl B HIEaIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBiieHne U30MPOIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHuueckue ycTpoHCTBa U NPAKTUUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME AHCKPETHOE CTPOEHHE BeliecTBa, ¢ororpaduu  MOJIEKYT
OPraHUYeCKUX COCIUHECHUM.

OnbITel 110 1UhPy3un KUAKOCTEN U ra30B.

Monens OpOYHOBCKOTO JBUKECHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOECHCTBHUSA.

Monens, WuIIOCTpUpYyIOLIas NpUpoy JaBIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UA€AJILHOTO ra3a, H30MpOIECChI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

OmnpeneneHrie Macchl BO3/IyXa B KIACCHOW KOMHATE Ha OCHOBE HU3MEpEHHH 00BEMa
KOMHATHI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKy ApaMEeTPaMH COCTOSTHUSL Pa3peKeHHOT 0 rasa.

Tema 2. Ocnoevl mepmoounamuru

TepMoauHamuyeckasi cucrema. BHyTpeHHsAS >HEpPrusi TEPMOAMHAMHYECKOW CHUCTEMBI U
crocoObl € u3MeHeHus. KomuuecTBo TermaoTel U padoTa. BHYTpeHHSsI SHEPrUsl OAHOATOMHOIO
MJIeaJIbHOTO Ta3a. Buel Teronepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JydeHHE. Y ebHas
TEMJI0EMKOCTh BelecTBa. KoauyecTBo TEMmIoThl IPH TEIIoNepeaaye.

[lonsitne o0 anmabatHOM mnpouecce. [lepBblii 3akoH TepmoauHamuku. IIpumeHenue
MIEpBOTro 3aKOHA TEPMOJUHAMUKH K u3onporeccam. I paduueckas uaTepnperanus paboThl rasa.

Bropoii 3akoH TepmonrHaMuku. HeoOpaTUMOCTh MpOIIECCOB B IPUPO/IE.

TeruioBele MamuHbl. [IpuHIMIBL AeHicTBUS TeMIOBbIX MalnH. [IpeoOpa3oBaHus S3HEPTUH B
TeIUIOBbIX MamuHax. Koagdunuent noneznoro aeictsus teruioBoil Mamuubl. [Hukn Kapuo u
ero K03 GUIUEHT MOJIE3HOTO AEHCTBHSI. DKOJOTHYECKUE MPOOIEMbI TETIOOHEPT € TUKH.

TexHudeckne yCTpPOWCTBA M IIPAKTUYECKOE IIPUMEHEHUWE: JIBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBON XOJOMUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3meHeHne BHYTpEHHEH HSHEPrHMM Tejla IMPH COBEPIICHHH paOOTHI: BBUIET MPOOKH U3
OYTBUIKM TOJ JEMCTBHEM CXAaTOro BO31yXa, HarpeBaHue 3¢upa B JATYHHOH TpyOke MyTEM
TpeHUs (BUICOIEMOHCTPAIIHS).

N3meHneHue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tejla Ipy TeIuionepeiaye.

OmnpIT 110 aaabaTHOMY PaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JBUTATEIIS.

Yuenuueckuiui sxcnepumenm, n1abopamopnuie pabomoi

N3mepenue yaenbHoOM TermIoEMKOCTH.

Tema 3. Azpezammnbie cocmoanun eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanne wu KoHAeHcamus. Mcmapenue u  kumeHue. AOCOTIOTHas |
OTHOCHUTEIbHAS BIAXKHOCTh BO3[yXa. HachleHHbI nap. YaelnbHas TErioTa mapoodpa3oBaHusl.
3aBUCHMOCTh TEMIIEPaTyPhl KATICHUS OT JABJICHHUS.

TBépnoe teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramnsl. CoBpeMeHHBbIE Marepualnbl. [lmaBieHwe W KpucTaUIM3anus. Y aenbHas
TeruioTa miasiaeHus. CyonumManus.

VYpaBHeHHe TEIIOBOTo OanaHca.

TexHuyeckue YCTpPOHCTBA W MPAKTHYECKOE NPUMEHEHHE: THTPOMETP H ICHUXPOMETP,
KaJOPUMETP, TEXHOJIOTUW TIOJNYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM  YHUCIE
HaHOMATepPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX M1apPOB.

Kurnenue npu MOHMKEHHOM JIaBJICHUH.

CriocoOb1 U3MEpPEHUS BIAXKHOCTH.

Hab6ntoienre HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTAILIOB.

Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol

N3mepenne OTHOCUTEIHHON BIaKHOCTH BO3JIyXa.

Pa3znea 4. DiiekTpoauHaMuKa

Tema 1. dnekmpocmamuka

Onextpuzauusi Ted. OJEKTpUyecKui 3apsan. JlBa BuJa 3IEKTPUUYECKUX 3apsiiOB.
[IpoBoAHMKY, TUANEKTPUKH U TIOTYTIPOBOIHUKU. 3aKOH COXPAHEHHUSI SJIEKTPUYECKOTO 3apsiia.

B3aumopeiictBue 3apspoB.  3akoH Kynona. TodeuHelld  anekTpuyeckui  3apsa.
Onexktpuyeckoe mnosne. Hanpsok€HHocTh anekTpudeckoro mons. [IpuHmun cynepno3unuu
JJIEKTPUYECKHUX MOJIeH. JINHUY HANPSZKEHHOCTH 3JIEKTPUYECKOTO TOJIA.

Pabora cun onekTpocratmdyeckoro mois. [loteHunman. Pa3HOCT  MOTEHIMAIIOB.
[TpoBOAHMKY ¥ TUANIEKTPUKH B AJIEKTPOCTATUYECKOM mose. [{udnekTpudeckast MpOHULIAEMOCTb.

OnekTpoéMkocTb. KonpeHcarop. DneKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEprus
3apsKEHHOT0 KOHJEHCaTopa.

TexHuyeckue ycTpoicTBa M MPaKTUUYECKOE MPUMEHEHHE: 3JEKTPOCKOI, AJIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIN
anmapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO M IPUHIUI ACUCTBUS IIEKTPOMETPA.

B3anMopeiicTBre Ha’IEKTPU30BAHHBIX TEJL.



DIIEKTPUUYECKOE T10JI€ 3apsSKEHHBIX TEll.

[TpoBOIHHKH B AIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTA.

JIMnIEeKTPUKHU B 3I€KTPOCTATHUECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcATopa OT IUIOMIAAM  IJIACTHH,
pacCTOSHUA MEKY HUMU U TU3IEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuiui sxcnepumenm, n1abopamopnuie pabomoi

N3mepenue 351eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuil mox. Toxu 6 paznuynvix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHUSA AJIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [locToAHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTka LETH.

DIIEKTpUYECKOE CONPOTHUBJICHUE. VY nensHOE CONPOTHUBIICHHE BEILECTBA.
[locnenoarenbHoOE, NapaIeIbHOE, CMEIIAHHOE COCUHEHNE ITPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jkoynsa—JIenna. MoImHOCTh 2IEKTPHUUECKOTO TOKa.

DJIEKTPOABMKYILASL CHJIa U BHYTPEHHEE CONPOTUBIIEHNE NCTOYHUKA TOKa. 3aKkoH OMa a1
IIOJIHOM (3aMKHYTOI1) asieKTpudeckoi nenu. KopoTkoe 3amMbIkaHue.

DNEeKTPOHHAs MPOBOIUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTb COMTPOTHUBIICHUS METAJIJIOB
oT Temrneparypbl. CBEpXIIpPOBOAUMOCTb.

DIIeKTPpUUYECKHI TOK B BakyyMme. CBOMCTBA SJIEKTPOHHBIX MTyYKOB.

[HonynpoBonuuku. CoOCTBEHHass W NPHUMECHAs MPOBOJUMOCTb IOJTYIPOBOJIHHUKOB.
CgoiicTBa p—n-nepexona. [lomynpoBoJHUKOBBIE TPHOOPEI.

DneKTpUuecKuii TOK B pacTBOpaXx M paciulaBax 3JIEKTPOJIUTOB. OJEKTPOIUTHYECKAsS
aucconuanus. JIeKTPOIIN3.

DneKTpUuYeCcKuil ToK B razax. CaMOCTOSTENIbHBIA U HECAMOCTOATENbHBIN pa3psa. MoaHusl.
[Ina3zma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp, BOJIbTMETD,
peocTar, HCTOYHHUKH TOKa, »JJCKTPOHATPEBATEIbHBIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC
mpuOOpPHI, TEPMOMETP COIMPOTUBJICHUS, BAKYYMHBIH IUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN TNOJ, FajbBaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAN
MONEPEYHOr0 CEYeHUs U MaTepuaa.

CmenanHoe coeAMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABUKYIeld cuibl. KopoTkoe 3aMblkaHUE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUSI METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psia 1 IpOBOJMMOCTh BO31YXa.

OaHOCTOPOHHSISL TPOBOJAUMOCTD AUO/IA.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3y4yeHue cMenaHHOro COeIMHEHHS pE3UCTOPOB.

N3mepenne  SneKTpOABMKYLIEH CHIIBI  HCTOYHHMKA TOKa M €r0  BHYTPEHHErO
COTNPOTHUBIICHUS.



Habmtonenue snextposnnsa.

Me:knpeaMeTHbIE CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 kjacce ocCymIecTBIsSETCS C Y4ETOM
COJIepKaTeIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHWOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nousamusi, CBS3aHHBIE C W3YYEHHEM METOIOB HAyYHOTO TO3HAHMS:
SIBJICHUE, HAy4yHBIA (hakT, rumore3a, (Qu3MYeckas BETUYMHA, 3aKOH, TEOpus, HaOIIOJcHUE,
AKCIEPUMEHT, MOJICITUPOBAHHE, MOJICITh, U3MEPECHHE.

Mamemamuxa: penieHHMEe CUCTeMbl YpaBHEHHH, JuHeWHas ¢yHKuus, napadoia,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: Mmexanndeckoe IBIKEHHE B JKMBOW mpupoje, muddy3us, 0cMOC, TEIIO0OMEH
JKUBBIX OPTaHU3MOB (BU[BI TEILIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJEKTPHUUECKUE SBIICHUS B
JKUBOW MPUPOLE.

Xumus: TUCKpETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYII, MOJIb BEIIECTBA,
MOJIIpHAasi Macca, TEIUJIOBBIE CBOMCTBAa TBEPABIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOMCTBA METAJIOB, JEKTPOIUTHUYECKAS JUCCOIUAINS, TAThBAHHKA.

T'eoepaghus: BIaXXHOCTBH BO3IyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe JABMKEHUM C MCIOJIB30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUIHUKH, WCIOIh30BaHUE 3aKOHA COXPAHEHUS HMMITyJbCa B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATeNb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOI
XOJOAWIBHUK, KOHIAUIIMOHED, TEXHOJIOIHU TOIYYEHHUs] COBPEMEHHBIX MaTepPHaJioB, B TOM YHCIIe
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTHWH,  DJEKTPOCTATHUECKas  3allluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTelIbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, TAJIbBAHUKA.



11 KJIACC

Pa3znen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocrossHHBIE ~ MarHUTHL.  B3aMMOAENCTBUME  IOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bekrop MarmuTHOM uWHAykuuu. I[IpuHoun cyneprno3uuuu
MAarHuTHBIX MOded. JINHMM MarHUTHOM WMHIAyKUuU. KapThHa JNUMHUNA MarHUTHOU
WHIYKLIHH MOJIS IOCTOSSHHBIX MAarHUTOB.

MarauTHOoe T1I07€ TPOBOAHHMKA € TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHMUTHOTO MOJISI JJIMHHOTO MPSAMOrO MHPOBOJAHWUKA U 3aMKHYTOTO KOJIBIIEBOT'O
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoneincTsue npoBOIHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HaIllpaBJICHHUE.

Cuna Jlopenua, €€ MOIyJIb M HaNIpaBJICHUE. [[BHMKEHNE 3apsKEHHOW YaCTHULIBI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuibl JlopeHia.

SIBiieHMEe DJIEKTPOMAarHUTHOM MHAYKIUU. IlOTOK BekTOpa MarHUTHOU
UHIYKIUU. OJEKTPOABIKYIIAsA CWIa HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu Gapanes.

BuxpeBoe anexkTpuueckoe IMose. IDIEKTPOABMXKYIIAS CHJIA HHAYKIHUU B
IIPOBOJHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NupaykTuBHOCTE.  SIBIE€HHME CAMOMHAYKIMU. OJIEKTPOABWKYIIAS  CHJIA
CaMOMHAYKIIH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTpOMarHUuTHOE TOJIE.

TexHuueckne yCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIE
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUTATENb, YCKOPUTEIN DSIEMEHTApHBIX
YaCTHIL], UHAYKIIMOHHAS TI€Yb.

Jemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIMHA MAarHUTHOTO TTOJIS.

B3anmonencTBue JByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE BIEKTPOMArHUTHOW UHIAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOABMKYIIEH CHIJIBI MHIYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHMuTHOT'O IOTOKA.

SIBiIeHME CAMOMHIYKIIUU.



Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHrne MarHuTHOr O oIS KaTYIIKU C TOKOM.

HccenenoBanne nercTBUsA OCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.
HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM MHIAYKIIAH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbIE KO1EOAHUSA

Konebarenbnass  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wacrora, ammunryaa u ($aza KoieOaHUH.
[IpyXuHHBIN MasTHUK. MaremMaTU4eCKUM MAasTHUK. YPAaBHEHUE TapMOHUYECKUX
kosnebanuit. [IpeBpaiiieHre sHEpruy NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJeOATebHOM KOHType. AHAJIOrus MEXIy MEXaHWYECKUMH U
AJIEKTPOMarHUTHIMU  KojeOaHusiMu. @Popmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaroumx KoyieOaHusAX. BbIHYKIEHHbIE MEXaHUYECKUE
kosiebanus. Pesonanc. BeiHyX/I€HHbIE 371€KTPOMarHuTHbIE KOJIeOaHusl.

Ilepemennblii TOK. CHHYCOMIAIBHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEWCTBYIOLEE 3HAYEHUE CHJIBI TOKAa M
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUIECKOM
SHEPIUM. JKOJIOTMYECKHE PUCKHU IPU MPOU3BOJACTBE IEKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AIIEKTPOIHEPT UM B TOBCETHEBHOM )KU3HH.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, T'€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KoieOAaTenbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTH4YECKUN MasiTHUK ).

Habmronenue 3aryxaromux KojaeOaHu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaGnronenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) ISl
AJIEKTPOMArHUTHBIX KOJIEOAHMA.

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHWHU PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopens TMHUH JIEKTPONEPENAYH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

HccnenoBanne 3aBUCUMOCTH MEpUOAa MabIX KOJeOaHWM Ipy3a HA HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.



WccnenoBanre mMepeMEHHOrO0 ToKa B ILENM M3 MOCIEAO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpoctpaHenus. Ilepuon. CxkopocThb
pacnpocTpaHeHuss W JJuHa BoiHbL [lonmepeuHble W MPOJOJIBHBIE BOJHBI.
WNutepdepenus u audpaxiiyvs MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

DNeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3TyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B anekrpomarautHoi BonHe. CBoicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHUE, MOIsSpHU3aIs, TUPpaKius,
uaTepdepenus. CKOpocTh AJIEKTPOMArHUTHBIX BOJTH.

[[Ixana >ME€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBS3U U TeNEBUACHUS. Pannonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuueckne ycTpoilcTBAa M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBAs JUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

HaGmronenue orpakeHus: ¥ MPeTOMIICHUS MEXaHUYECKHUX BOJIH.

Habntonenue nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

3BYKOBOW PE30HAHC.

Halntonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYIOU H
4acCTOTOM KOJIEOAHUI.

HccnenoBanre  CBOWMCTB ~ DJIEKTPOMAarHUTHBIX — BOJIH: OTpaKECHHUE,
npesioMIIeHUE, Mossipu3anus, Judpakuus, UHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckass ontuka. I[IpsMonuHEWHOE pacnpoCTpaHEHUWE CBETA B
onHOpoaHOM cpene. JIyd cBera. ToUEUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI ITPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBIi yroy IOJIHOTO
BHYTPEHHETO OTPAYXKEHHUSI.

Hucnepcust ceeta. CioxHbIN cocTaB Oemnoro ceera. L[Ber.

CobOuparomine u pacceuBaroime JuH3bL. ToHkasg mauH3a. DOoOKycHOE
pacCTOsIHME M ONTHYEcKas cuja TOHKOM JuH3bl. lloctpoenue uzoOpaxeHHil B



coOMparoIUX U pacceuBaroOlnX JMH3aX. DopMysia TOHKOW JIMH3BI. Y BEIUYCHUE,
JaBAEMO€ JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBast ontuka. Wurtepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUST MaKCMMYMOB M MHHUMYMOB B HMHTEP(EPEHIIMOHHOM
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpaknus cBera. JudpakimonHas pemérka. YciaoBUe HaOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOI0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckre yCTpoWCTBA M NPAKTUUYECKOE MPUMEHEHHE: OYKH, JyIa,
dboToanmnapaT, MPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
OITHKA, TUPPAKIIMOHHAS PEHIETKA, TTOISAPOUI.

Jlemoncmpayuu

[IpsmMonuHeiiHOE pacHpoCTpaHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTtuyeckre npuOOpBkl.

[TonHOE BHYyTpeHHEE OTpakeHUE. Mozelb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUM B JTMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKONa.

Habmonenne natepdepeHunn crera.

Habmonenune nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[Tonyuenue ciekTpa ¢ MOMOIMIBIO PU3MBI.

[Tonyyenue ciekTpa ¢ NOMOIIbIO JU(PAKIIMOHHON PEIIETKH.

Halnronenue noisipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3MepeHue nokazaresns npeaoMiIeHUs CTeKIa.

UccnenoBanne CBONCTB M300paKEHUI B JTMH3AX.

HalGntonenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeHIUAIBHON TEOPUH OTHOCUTEIHLHOCTH

['paHuibl NPUMEHUMOCTH  KJacCUYecKoW  MexaHukd.  [loctymars
CIIELIMAJIbHOW TEOPHUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIMI OTHOCUTEIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU U COKpAIECHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CB43b MACChI C SHEPTrUEeH U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIrus
ITOKOSI.



Paszpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmovt K6aHMOBOU ONMUKU

®otonsl. ®opmyna [Inanka cBsizu 3HEprUuM HOTOHA C €r0 YACTOTOM. JHEPTHUs
U UMIYJIbC (POTOHA.

OtkpsiTue 1 ucciaeaoBanue gorodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dororddexra. YpaBuenue DiHmTeitHa maia dorodrddexra. «KpacHas rpaHuia»
dotodddekra.

JaBnenue ceera. OnwitTel I1. H. JleGenena.

XUMHUYECKOE JCUCTBUE CBETA.

TexHuueckne ycTpoicTBAa W MPAKTHUYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®dotor(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Hccnenoranre 3akoHOB BHENTHETO (GoTod¢DeKTa.

Ceeroguop.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopra mo paccessHuIO 0 -4acTHIL.
[Lmanerapnas momenes aroma. lloctynater bopa. M3nydenue u moriomieHue
(OTOHOB TpHU Mepexojie aroMa C OJHOTO YPOBHS SHEPrHMM Ha Apyro. Buisl
crekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOJOPOAA.

Bonnossie cBoicTBa yactul. Bonusl ne bpoitis. KopnyckynsipHO-BOJIHOBOM
TyaJIA3M.

CrnoHTaHHOE U BBIHYXKJICHHOE U3JTyUYCHHE.

TexHu4yecKkre YCTPOMCTBA M IPAKTUUYECKOE NPUMEHEHHE: CHEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue QIMHBI BOJIHBI J1a3epa.

Habntonenue TnHeHyaThIX CIIEKTPOB U3JTYUYEHHS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Habmonenue nuHe9aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JIOKA3bIBAIOIINE CJOXKHOCTh CTpPOCHHS sifpa. OTKpbITHE
paauoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paauoakTuBHOrO u3nydeHus. CBoiictBa anbda-, Oera-, TramMma-uU3Iy4dCHHUS.
Biusinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.



OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykiionHas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ONEKTPOHHBIM U TO3UTPOHHBINM Oera-pacman. [amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

S nepHble peakuuu. JleneHue u cUHTE3 AIEP.

SAnepubiit peaktop. TepMosiaepHbiii cuHTe3. IIpoOiieMbl M NEPCHEKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SHEPTETHUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/bl HaOJIIOIEHUS U PErHCTPAIUK 3JIEMEHTAPHBIX YACTHILL.

dyHIaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHuueckue yCcTpoMCTBa U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, sigepHblil peakTop, aToMHast OomoOa.

Jlemoncmpayuu

CU€T4MK MOHU3UPYIOIINX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomwi

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTOorpadusim).

Paspaes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3IUKH

Otanbl pa3BUTHs acTpoHoMUU. [IprukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Buna 3Bénnoro nHeba. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, UX BHUJIUMOE
JIBUOKEHUE.

Conneunas cucrema.

Connue. ConHeunasi akTuBHOCTh. McTouHuk sHeprum ConHIA W 3BE3N.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamma «CHEKTpaJibHbIM KJlacCc —
CBETHUMOCTB». 3BE3/Ibl TJIaBHOM IMOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIbHOCTA. BHYTpeHHEE CTpoeHue
3B&3/1. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U ABodonMU CollHIa U
3BE31. DTambl )KU3HU 3BE3 .

Mueunbiii I[Iyte — nama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06:a. Paz0eranue rajiakTuk.
Teopust bonbioro B3peiBa. PenmukToBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepemiénnnlie nmpobsieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus



Habmronennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHHUH 711 ONpeIelICHUs] TOJIOKEHHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usi CEeBEpHOTO MONYIIApUs U SIPKUE 3BE3/IBI.

Habntonenus B Teneckon Jlynsl, mianer, Mueunoro [lyru.

O0o01maoiiee NOBTOpPeHNE

Ponp ¢usuku W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJILHON M ATUYECKOU chepax MesTeTbHOCTH YelIOBEeKa, POJb U MECTO (PH3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTHUHE MHUpPa, poJib (PU3UUECKON Teopuu
B (OpMUpPOBAHUM TMPEJACTABICHUN O (QU3NUECKON KapTUHE MHpa, MECTO
¢busznueckoil KapTUHBI MHUpa B OOIIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3M

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs C
Y4ETOM COJEPIKATEIbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTEMAaTHKH,
Oumo0TNY, XUMHH, Teorpadi U TEXHOIOTHH.

Medsicnpeomemnvie nousamusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAay4YHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopus, HAOIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuxa: penmieHHWE CHCTEMBI YPaBHECHHH, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKLIMHU HAa OCH KOOpAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE DJEMEHTApHbIX (YHKIMM, TpPU3HAKU TOJ00MS TPEYroJbHUKOB,
ofpeJieNIeHne MIOMAau IIOCKUX GUryp u oobémMa Tel.

buonocus: >nekTpudeckue SIBJICHUS B JKUBOM TMpUpOJE, KoJjieOaTelbHbIC
JBWKECHHS B JKMBOM NPUPOJIE, ONTUYECKUE SBICHUS B )KMBOM MPUPOJE, NEUCTBUE
paaualyy Ha )KUBBIE OPTraHU3MBI.

Xumus: cTpoeHHE aTOMOB M MOJIEKYJ, KPUCTANIMUECKas CTPYKTypa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHMS KPUCTAJUIMUECKOW PpEIETKHU, CHEKTpalbHBIN
aHaJIu3.

leoepagusa: wmarHWTHBIE TIONIOCAa 3€MJIM, 3aJIEKA MArHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MTPEACKA3aHUE 3EMJICTPSICEHUM.

Texnonoeus: JHMHUM DIIEKTPONEPENAY, TEHEpPaTOp MEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJUONPUEMHHK, TEIEBU3OP,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®dusuka» Ha ypoBHE CpeqHero o0mero oOpa3oBaHUS
(6a30BBIii  ypOBEHB) JIODKHO  OOECHEYHUTHh  JIOCTHIKCHHE  CIICAYIOIIUX  JIMYHOCTHBIX,
METAIpPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEILHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «PH3HMKa» OKHBI OTPAXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
HO3ULMEeH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAalMi, IO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHHUI, COOTBETCTBYIOIIUX TPAJUIMOHHBIM ILIEHHOCTSM  POCCHICKOro  00IlecTBa,
pacimmpeHue KU3HEHHOTO OIBITa M ONBITa JEITEIFHOCTH B IPOIECCE Peai3alid OCHOBHBIX
HarpaBJIeHUI BOCIIUTATEIIbHON AESITEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIUTAHMA:

C(OPMHPOBAHHOCTh  TPAXAAHCKOM MO3MIUM  OOy4arollerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 YJIeHA POCCUHCKOro 00IIeCTBa;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEPECax TIPa)KIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIHu;

YMEHHUE B3aWMOJICHCTBOBaTh C COLMAIbHBIMM HMHCTUTYTAMM B COOTBETCTBHMM C MX
(GYHKIMSMU 1 HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOW M BOJIOHTEPCKOM e TETFHOCTH,

2) IATPHOTHYECKOT0 BOCTUTAHUSI:

c(OpMHUPOBAHHOCTh POCCUMCKON I'PayKAAHCKON MAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHHMAM POCCHMCKHUX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKHY;

3) AIyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TIOBEICHNUS;

CHOCOOHOCTh OLIGHUBATh CUTYalMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIE B ICATEIBHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOWYMBOIO OYAYILETro;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMS

3CTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYasl 3CTETUKY HAYYHOTO TBOPYECTBA, IPHUCYILETO
¢u3nyeckoi Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3nuyHbIM chepaM npodecCHOHATBHON JeATeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHMKOH, YMEHHME COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymien
poeCCHH U pealn30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TIAHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M caMO0Opa30BaHUIO B 001acTu (PU3UKU Ha
MPOTS)KEHUH BCEH JKU3HU;

6) 3KO0JIOrHYeCKOro BOCHUTAHMS:

c(OPMHPOBAHHOCTh JKOJOTMYECKOW KYJBTYphl, OCO3HAaHUE TIJI00AJBHOIO Xapakrepa
9KOJIOTMUYECKUX MPOOIIeEM;



IUTAHUPOBaHUE M OCYIIECTBICHHE JIEHCTBUI B OKpY’KalOIIeW cpesle Ha OCHOBE 3HAHUS
LeJel yCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacIiUpeHue OmbiTa JEATEJBHOCTH HKOJIOIMYECKOW HANpaBICHHOCTH HAa OCHOBE
MMEIOIUXCS 3HAHUH 110 PU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

0CO3HAHWE IICHHOCTH HAYYHOU JEATEIBHOCTH, TOTOBHOCTh B TPOIIECCE M3YUEHUS (PU3UKU
OCYILECTBIISATh IPOEKTHYIO U HCCIIEI0BATEIbCKYIO ACSITEIbHOCTh HHANBUAYAIbHO U B IPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

Io3naBaTebHBIE YHHBEPCAIbHbIE Y4eOHbIe JeHCTBHS
ba3zoBble Jjornueckue JelcTBUA:

CaMOCTOSITEIBHO (OPMYJIMPOBAaTh M aKTyaJU3UpPOBaTh NPOOIEMy, paccMaTpUBaTh €&
BCECTOPOHHE;

OTIPEIETISATh LEH IeSITEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTUKECHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX (DHU3NUYECKHX SBIICHUSX;

paspabaTeIBaTh IUIAH PEUICHHS TPOOIEMBI C YUETOM aHAIN3a UMEIONINXCS MaTepUATbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIIBHOCTh, OLIEHHWBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OIICHUBAThH PUCKHU MOCJIECICTBUI NESITEIILHOCTH;

KOOPJAMHHPOBATh M BBINOJHATH PAOOTy B YCIOBUAX pPEaTbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBrble uccienoBarejbCcKue 1eHCTBUA !

BIIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU MOHITHSIMH U METOJaMHU (U3NIECKOU
HayKH;

BJIAJICTh HaBBIKAMH Y4€OHO-MCCIIEIOBATEIILCKON M MPOEKTHON ACATEILHOCTH B O0JACTH
(U3HUKHN, CHIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIFHOMY TTOMCKY METOOB PEIICHUS 33124
(hU3UYIECKOTO COEepIKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHUS;

BJIQJIETh BUAAMH JEATEIBHOCTH IO MOJYYEHHMIO HOBOI'O 3HAHHUSA, €r0 HUHTEpIpeTaluH,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX CHUTYyallUsiX, B TOM 4YHCIE TMpHU
CO3JITaHWH y4EOHBIX MTPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIU3UPOBaTh 3aJadyy, BBIIBHUIATh
TUTIOTEe3y €€ peIIeHMs, HaXOIUTh apryMEHThl I JI0Ka3aTeIhCTBA CBOUX YTBEPXKICHHM,
3a71aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJM3UPOBATh IMIOJIYYEHHBIE B XOJE€ pEUICHUS 3aJaud pe3yibTaTbl, KPUTUUYECKHU
OIICHUBATH WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 33Ja4yd B 0Opa30BaTEIbHOU NEATENbHOCTH, B
TOM YHCJIC TIPH U3YICHUH (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIlUsIM, OIEHUBAThH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (DPU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACITSILHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UEH, IIPEjIaraTh OpUrMHAIBHBIC TOIXO/bI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33724, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.



Pabora ¢ undopmaunmeii:

BJIaZACTh HABBIKAMH ITIOJTYYCHUA HHq)OpMaIII/II/I (1)I/I3I/I‘-ICCKOFO COACPpIKaHUA M3 MCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOATEIBHO OCYILECTBISATh IOMCK, aHajW3, CUCTEMAaTH3alUI0 U
MHTEpHpeTanio HHPOPMAIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
PCIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allUOHHBLIX 3a/a4d C CO6JIIOZ[CHI/IGM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKH 0€30IacHOCTH, TUTUEHBI, pecypcocOepeeHusl, MPaBOBbIX U
ATHUYECKHUX HOPM, HOPM HUH(OPMAIIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACPKAaHUS B pa3IM4YHBIX (opMmMaTax ¢ Y4ETOM
Ha3Ha4YeHUs WHPOPMAIIMM ©  1EJIEBOH ayAuTOpWUH, BHIOMpas ONTUMAIbHYIO (GopMy
MIPEICTABIICHUS U BU3yaIH3aI[UH.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA:

OCYILECTBIISITH OOIIEHUE Ha YpOKaxX (PU3UKU U BO BHE-YPOUHOU ACSITEIBHOCTH;

pacno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMATYaTh KOHQIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1ararb CBOK TOYKY 3PEHUSA C HUCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBUYATbHON pabOTHI;

BbIOMPATh TEMATUKYy M METOJAbl COBMECTHBIX NEHCTBHN ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WIEHA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA MO €€ NOCTHMKEHHIO: COCTAaBJATHh IUIAH JACHCTBHUM, PACIpPENCNATh POJIH C YUETOM
MHEHUH Y4aCTHUKOB, 00CYXJaTh pe3y/IbTaThl COBMECTHOM paboTHI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOTO YYaCTHHKA KOMAaHJAbl B OOIIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

MpeuIaraTb HOBBIE IPOEKTHI, OLEHUBATHh UAEU C IMO3ULHUHU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOU 3HAYMMOCTH;

OCYHIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PpA3JIMYHBIX CUTYalMsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITH MHUIIMATHBHBIM.

PeryssiTuBHbIe YHUBepcabHbIe y4eOHbIe /1eiicCTBHA
Camoopranmu3anus:
CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATENIbHYIO AESTENbHOCTh B 00JacTH (U3UKU U
aCTPOHOMMH, BBISABJIATH POOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUs PAcdYE€THBIX M KAa4eCTBEHHBIX 3aad, IUIaH
BBIIIOJIHEHUSI IPAKTHUYECKONW paboThl C y4ETOM HMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEHN U NPEANIOYTCHUI;
JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;
paciupATh paMKU y4eOHOr0 IpeJMeTa Ha OCHOBE JIMYHBIX NPEANOUTEHUH;
JieNlaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCThH 3a
penenue;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBAaTh (POPMHPOBAHUIO U TPOSBICHHUIO SPYAULMU B 00MacTH (DUBHKH,
MIOCTOSIHHO TOBBIILIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPO/Ib, IMOLHOHAIbHBIH HHTEJIEKT:



JaBaTh OIEHKY HOBBIM CHUTYallMsSIM, BHOCHTb KOPPEKTUBHI B ACSATEILHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YITHTATOB LEISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIHHON PEQIIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUIA
Y MBICTUTENILHBIX TPOIIECCOB, X PE3YNIbTATOB M OCHOBAHUI;

WCIIOJIb30BaTh PUEMBI pe(hJICKCHU JIJTS OIICHKH CUTYaIlUH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OIICHHBATh PUCKH U CBOEBPEMEHHO PUHUMATh PEIICHHUS 110 UX CHIDKECHUIO;

MPUHUMATHh MOTHBBI U ApTYMEHTHI JPYTUX TPU aHAIHU3E PE3yJIbTaTOB JIeATeIHbHOCTH;

MIPUHUMATD Ce0s1, TOHUMAasi CBOM HEJOCTAaTK! M JOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTBI JJPYTUX MPH aHAJIN3E PE3YJIbTaTOB JICATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B mporiecce 1oCcTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOTPaMMBI TI0 (U3UKE IS
YPOBHSI CPEAHET0 OOIIEro o0pa3oBaHUs Yy OOYYaIOIINXCs COBEPIICHCTBYETCS dMOIMOHATBHBIN
HHTEJUICKT, TPEIOoIararoimui c)OpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE AMOILIMOHAIBHOE COCTOSTHHE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIHPOBaHUS, BKJTIOYAFOIIIETO CaMOKOHTPOJTb, YMEHHE MIPUHUMATH
OTBETCTBCHHOCTh 3a CBOE IIOBEJICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSM U TPOSBISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTIIKCHHIO ILEIH U YCIEXy,
ONTHMU3M, UHUITUATUBHOCTh, YMEHHUE JIMCTBOBATH UCXO/SI U3 CBOUX BO3MOYKHOCTEH;

SMMATHH, BKIIFOYAIOMIEH CIIOCOOHOCTh TOHMMATh 3MOIMOHAILHOE COCTOSIHHE APYTHUX,
YYUTBIBATh €r0 TPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMATIFHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTH BHICTPAUBATH OTHOIICHUS C APYTUMHU
JTOBMH, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC M pa3pemiaTh KOH(IUKTHL

HNPEIMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIe pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTDH y O0YyUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MPUMEpax poJib U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAy4YHON KAapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHKH M TEXHOJOTHH, B MPAKTUYECKON
JEATEIILHOCTH JIFOLIEH;

YYUTHIBAaTh TPAHMUIBI NPUMEHEHUS HW3YyYEHHBIX (DU3MUYECKHUX MOJENel: MaTepHalibHas
TOYKa, MHEpIHaJbHasl cucTeMa OTc4éra, aOCOJIOTHO TBEPIOE TEJO, MAEATbHBIM ra3, MOJEIn
CTPOEHHUs I'a30B, KUAKOCTEH M TBEPABIX TEJI, TOUCUHBIM ICKTPUUECKUHN 3aps] IIPU pELIECHUU
(dbuzmveckux 3aaay;

pacno3HaBaTh (hu3HUYecKHe SBICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOEHHUS BELIECTBA U 3JIEKTPOAMHAMMKHU:
PaBHOMEPHOE M pAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE MABM)KEHHE, CBOOOJHOE MajeHHe Tedl,
JBIDKEHUE 110 OKPYXXHOCTH, HHEpIMs, B3auMojaelcTBHe Ten, aupdys3us, OpoyHOBCKOe
JBUKEHHME, CTPOCHHUE XUAKOCTEH M TBEPABIX TN, MU3MEHEHHE 00bEMA Tel MpH HarpeBaHUU
(oxJaXxI€HUH), TEIUIOBOE paBHOBECHE, UCHIApEHHEe, KOHIEHCAlus, MIaBJIeHHEe, KpUCTaITU3aIus,
KWIIEHHE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHMS ra3a IIPU €ro HarpeBaHWU B 3aKpbITOM
COCyZle, CBA3b MEXIYy IapaMeTpaMu COCTOSHMS Ta3a B H30IpOLECCaX, IJIEKTPU3ALHUs Tell,
B3aMMOJCICTBHE 3aps0B;



OIMHCHIBATh MEXaHMYECKOE JBIKEHUE, UCTIONB3Ys (PM3MUYECKHUE BETUYHHBI: KOOpIWHATA,
MyTh, MEPEMEICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC TeJa, KHHETHYIeCKas
SHEPrHs, TMOTCHIIMANIbHAS DSHEPrusi, MEXaHWYecKas paboTa, MEXaHWYECKas MOIIHOCTh; IpH
OMMHMCAaHUW TPABWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCHOJIB3YEMbIX BEIHYUH, UX
0003HAYCHUS U CIUHUIIBI, HAXOJUTH (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DHU3UYECKYIO BEIHUUHY
C APYTMMH BEJIIMYMHAMH,

ONMKCHIBATh HM3YYEHHBIC TEIIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, HWCIOIB3Ys
(¢u3nyYeckre BEJIWYHMHBL: JaBJIICHWE Ta3a, TeMIepaTypa, CpeaHsAs KHHETHYeCKas JdHEPrHs
Xa0TUYECKOTO JIBWKEHHUS MOJIEKYJN, CpeIHEKBaJIpaTHUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora raza, Kod(Q(PHUIMEHT MOIe3HOr0 JIEHCTBUS TEIJIOBOTO
JBUTATEJIS; TIPU OTMCAHUH TIPABUIILHO TPAKTOBATHh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMUWH,
uX O0003HAUeHUS W EIUHUIBI, HAXOAWTh (OPMYIbI, CBA3BIBAIOIINE MAHHYIO (HU3HUECKYIO
BEJIMYMHY C APYTUMHU BEITUYHHAM;

OTHMCHIBATh WM3yUYEHHBIE SJIEKTPUUYCCKUE CBOWCTBA BEIIECTBA U DJCKTPUUYCCKHUE SIBICHUS
(mporiecchl), UCTIONB3YsT (GU3MYECKUE BEIMYUHBI: AJICKTPUUCCKUI 3apsiii, AJIEKTPUYECKOEe MOJIe,
HaMpsDKEHHOCTh  TIOJIS, TOTCHIMAJ, Pa3HOCTh MOTCHIIMAIOB, TIPH OIMCAHWU IPABUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHUS W CIUHHIIBL;
YKa3bIBaTh OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;

aQHATM3UPOBATh (PU3UYCCKUE TPOIECCHI U SIBICHHS, WCTONB3YS (U3NYECKUE 3aKOHBI U
MPUHIIMILL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axkonsl HproToHa, 3aK0H coxpaHeHUS
MEXaHUYECKOW DHEPTHH, 3aKOH COXPaHCHUS MMITYJIbCA, IPUHIIUI CYMEPIIO3UIINA CUJI, TTPHHIIATL
pPaBHOIIPaBUS MHEPIUATBHBIX CUCTEM OTCUETA, MOJICKYJIAPHO-KHHETUYECKYIO TEOPHIO CTPOCHHMS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpPEIHENW KUHETUYECKOW HHEPrHMH TEIUIOBOTO JBUKCHHS
MOJICKYJT C a0COJIFOTHOM TEeMIIepaTypoi, NEPBBI 3aKOH TCPMOJMHAMHKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsnaa, 3akoH KyloHa, Mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI ACHCTBHS MAIlIWH, TPHOOPOB U TEXHUIECKUX YCTPOKCTB;
pasnyaTh yCIOBUS UX 0€30IaCHOTO MUCIOJIb30BaHUS B ITIOBCETHEBHOW KU3HH;

BBITIOJHATH JKCIIEPUMEHTHI TI0 HUCCICIOBAHUIO (PU3NYECKUX SIBICHUN M MPOIECCOB C
WCTIONB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUW, TIpH ITOM  (opMyIupoBaTh
npobieMy/3agadyy W TUNOTE3y Y4YeOHOrO OSKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEITI0KEHHOTO 000PYA0BAHHUS, TPOBOJIHUTH OTBIT U (DOPMYITHPOBATEH BHIBO/IHI,

OCYIIECTBIISATh TPSIMbIE M KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEJIMYWH, TPH STOM
BBIOMpATh ONTUMANBHBI CHOCOO HM3MEpEeHUsT W HCIOJIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MIOTPEITHOCTEN U3MEPEHUI;

HCCIIeOBaTh 3aBUCUMOCTH MEXIY (U3HYECKUMU BEIMYMHAMH C HCIIOJIB30BAHHEM
MPSMBIX W3MEPEHUH, MPU OITOM KOHCTPYHUPOBAThH YCTAaHOBKY, (DUKCHUPOBATH pPE3yIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIIMYMH B BUJEC TAOJIUI] U TPadUKOB, JEIaTh BBHIBOJIBI
0 pe3yNbTaTaM HCCIIeJOBAHMS,

coOmrofaTh mMpaBwia 0€30MacHOr0 TpyAa IMPH TMPOBEJACHUHM HWCCICIOBAaHUN B paMKax
y4eOHOTO OJKCHEPUMEHTa, Y4YeOHO-UCCIENOBATEILCKOM W TMPOCKTHOM JACSATCIBHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENLHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000PYAOBAHUS;

pemath pacuy€THhIC 3aJadyd C SBHO 3aJaHHON (U3MYECKON MOJCNBI0, HCIIONB3Ys
(bu3mvecKre 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAJIM3a YCIIOBHSI 3a7a4i BHIOMPATh (HPU3UIECKYIO
MOJIeNb, BBIICIATh (U3NYECKHUE BEIUYMHBI W (OPMYIbI, HEOOXOAMMBIE Al €€ pelIeHus,
MIPOBOAMTH PACUEThI U OIICHUBATH PEATBHOCTH IMOJTYICHHOTO 3HAYCHUS (PU3NICCKON BETMUNHBI,



pemaTh KauyeCTBEHHBIE 3aJauyM: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUUBYIO ILIEMIOUYKY
pacCcyXIeHHH C ONIOPOi Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBICHHS,

UCIOJb30BaTh IPU pPELIEHUHM Y4YeOHBIX 3aJad COBPEMEHHble HMH(OpMaLIOHHBIE
TEXHOJIOTUM JUI1 TOWCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH W TPEICTaBICHUS Y4eOHOH u
Hay4YHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh M10JydaeMyro HH(OpPMAIHIO;

MPUBOJIUTH TPUMEPHI BKJIAJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHNE MTPOLIECCOB OKPYXKAIOLIETO MUPA, B pPa3BUTHE TEXHUKU U TEXHOJOTUM;

UCIOJb30BaTh TEOPETHUYECKUE 3HAHUA 1O (U3UKE B TIIOBCEJHEBHOW JKU3HU IS
obecrieueHHs O€30MaCHOCTH MPU OOPAIEHUH C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHMs 3/I0pOBbsl U COOJIIOJICHHUSI HOPM KOJIOTUYECKOT0 MOBEICHUS B OKPYKaIOLIEH cpefe;

paboTatTh B IpyIIE C BHIIOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, MIaHUPOBaTh paboTy
IpyNONbl, palMOHAIBHO pacHpelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalUsAX, aJ€KBAaTHO OLICHWBATH BKJIAJ KaXIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMon POOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaThb C(HOPMUPOBAHHOCTD y O0YyUAOIIUXCSI YMEHHUI:

JIEMOHCTPUPOBATh HA MpPUMEpax poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHOM TEXHHMKU M TEXHOJIOTMH, B MPAKTHYECKOMN
NeSITeTbHOCTH JIF0/1eH, IEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUDPA;

YUUTBHIBaTh TPAHUIBl TMPUMEHEHUS W3YYEHHbIX (U3MUECKUX MOJENEeH: TOUYEYHBIN
JNEKTPUYECKUN 3apsij, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa IpH pelieHnH (GU3NIECKHX 3a/1a4;

pacrio3HaBaTh (GU3MYECKUE SBIEHUs (MIPOLIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
UIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: 3JIEKTPUYECKas MPOBOAMMOCTb, TEINIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHME MAarHUTOB, 3JEKTPOMAarHUTHAas
UHAYKIMS, JAEMCTBME MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JIBWXKYILIMICS 3apdf,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
npejoMieHue, HHTepdepeHuus, Audpakiuus U MOJApHU3aLUs CBETa, JUCIEPCHsS CBETa,
dhortoanexkrpuueckuii 3pdext (pororddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs! U UCKYCCTBEHHAs paJluOAKTUBHOCTb;

ONHCHIBAaTh WM3YUYECHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
EKTPUUECKYI0 MPOBOJUMOCTb PA3JIMYHBIX CPENl) U 3JIEKTPOMArHUTHBIC SIBJICHUS (TIPOLECCHI),
UCHONb3ysd (U3NUYECKUE BEJIMYMHBL: DIIEKTPUUYECKUI 3apsija, cujla TOKa, JJIEKTPUUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKLIMS MarHMUTHOro mois, cuiaa Ammepa, cuna JlopeHua, MHIYKTMBHOCTb
KaTyIIKH, SHEPrHsl JIEKTPHUUECKOr0 M MAarHUTHOTO TOJeH, MepuoJ M 4acToTa KoyieOaHWil B
KoJe0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLIECCE FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosnebaHuii, (POKycHOE pacCTOSHHME M OINTHYECKas CHJIa JIMH3bI, NMPU ONHUCAHHM TPABHIBHO
TPAaKTOBaTh (DU3UYECCKHIA CMBICT HCIOJIB3YEMbIX BEJIMYHH, UX O0O3HAUYEHUS W EIMHHUIIBL,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEJIUUYNHAMY;

ONUCHIBATh H3YYEHHbIC KBAHTOBBIC SBJICHUS U IPOLECCHI, HUCIONb3YS (PU3UUECKUE
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, dHEPrus u
uMmnynbsc (OTOHA, MEpPHOJ IoJlypaclajga, JHEprus CBSA3M AaTOMHBIX sjAep, IpPU OINUCAHUU
MPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YeMbIX BEIUYMH, MX OOO3HAUECHUs U



€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIME JaHHYIO (DU3UYECKYI0 BEIUYHMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHCIISITh 3HAYCHNE (PU3UIECKOI BETMUNHBI;

aHaJIM3UpPOBaTh (PU3MYECKHE MPOLECCHl U SIBICHUS, UCHOIb3yd (PU3NYECKHE 3aKOHBI U
NpUHLMIBL  3akoH OMa, 3aKOHbl IIOCIEAOBATEIBHOIO U IAPAJUIENbHOIO COEAMHEHMS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH JJIEKTPOMAarHUTHOW  WHIYKIMH, 3aKOH
IIPSIMOJIMHENHOTO PACIpOCTPAaHEHUsI CBETA, 3aKOHBl OTPa)KCHUs CBETA, 3aKOHBI ITPEIOMIICHUS
CBETa, ypaBHeHHME OHWHIITEHHA 1Ia (oTorddekrra, 3aKOH COXPAHEHUs DSHEPTHH, 3aKOH
COXpPAaHEHHs WMIYJIbCa, 3aKOH COXPAHEHHs DIIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUS
MaccoBOI0 YHUCIA, NOCTyJaaTsl bopa, 3aKOH PaJMOaKTUBHOIO pacnajaa, IpU 3TOM pPas3IvdyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPA)KEHHE W YCIIOBHS (TpaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OIpPEACIIATh HAIPaBJIEHUE BEKTOPA MHAYKLIUM MAarHUTHOTO TOJS IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiibl JIopeHna;

CTPOUTH M OMUCHIBATH N300pAKEHHE, CO3/1aBAEMOE TNIOCKUM 3€PKajloM, TOHKOH JIMH30M;

BBINOJIHATh JKCIEPUMEHTHI II0 HCCIICOBAHUIO (PU3MUECKUX SBICHUH M TPOLIECCOB C
WCIIOJIb30BAHUEM  NPSIMBIX U KOCBEHHBIX H3MEpPEHUH: TMpu 3TOM  (QOpMyIupoBaTh
npobiemy/3ajadyy M TUIOTE3y Yy4eOHOro  SKCIIEpUMEHTa, coOupaTh yYCTAaHOBKY U3
MIPEII0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIHPOBATH BBIBOBI;

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHbIE HM3MEPEHHsS (U3MUECKUX BEJIWYHMH, HPH STOM
BBIOMpPATh ONTUMAJIbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH C UCIIOJIb30BAHUEM IPSIMbIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTAThl MOJYYEHHOW 3aBUCHUMOCTH
(¢u3NYeCKNX BENUYMH B BHIC TaOMUII W TpaguKOB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
HCCIIEI0OBaHUS;

coOmoaTh MpaBuja 0€30MacHOro TpyJda MpU TMPOBEACHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OIKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM W TMPOEKTHOW JEATENIbHOCTH C
HCIOJIb30BAHNEM U3MEPUTEIBHBIX YCTPOICTB U J1abOpaToOpHOro 000py0BaHUS;

pemaTh pacuéTHBIC 3aJayd C SBHO 3aJaHHON (PHU3MUECKOM MOJENbI0, HCIOJIb3YS
¢u3nyeckue 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1a4d BBIOMPATh (GU3NYECKYIO
MOJIeNlb, BBIACNATH (U3NYECKHE BEIMYUHBI M (OPMYNbl, HEOOXOQUMBbIE s €€ pelleHus,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOYYEHHOTO 3HAUYCHUS (PH3MUECKON BEINYHHBI,

pelark KadyeCTBEHHBIE 3aJa4yM: BBICTPAWBATH JIOTMUECKH HENPOTHBOPEUYMBYIO LIETIOYKY
paccyXIeHUl ¢ ONOpPOi Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHUS;

HCIIOJIb30BaTh TPU PpELIEHUH YYEOHbIX 3aJad COBPEMEHHbIE HH(OpPMaIMOHHBIE
TEXHOJIOTUM [yl TOUCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U IPEICTaBICHUS Yy4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpPMAaLUU, MOJYyYEHHOM W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOJIyYaeMyro HH(OPMAIINIO;

OOBSICHATH PUHILIMIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHUS MX O€30MaCHOTO MCIIONIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

IIPUBOJIUTH NPUMEPBI BKJIAJA POCCUHCKUX U 3apyOECKHBIX YYEHBIX-(DU3UKOB B PAa3BUTHE
HayKH, B 00bSCHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPa, B PA3BUTHE TEXHUKH U TEXHOIOTHIA;

WCIIOJB30BATh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TIIOBCEIHEBHOW JKU3HU IS
obecrieueHHs O€30MMaCHOCTH IIPU OOPALEHNUH C TPUOOPAMH U TEXHUUYECKUMH YCTPOUCTBAMM, AJIS
COXpaHEHHMs 3I0POBbs U COOJIIOJICHHUSI HOPM KOJIOTHYECKOr0 MIOBEICHUS B OKpYXKAIOLIEH cpere;



paboTath B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMANBHBIX POJICH, IUIAHUPOBATH paboTy
IpyNONbl, palMOHAIBHO pacupelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMAX, aJeKBaTHO OLICHMBATH BKJIAJ Ka)XI0rO M3 YYACTHHUKOB I'DYIIIBI B
peleHre paccMaTprUBaeMon POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos 3.]'[eKTpOHH]:Ie
HanmeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/mm KonTpoabHbie IIpakTHyeckune
nporpamMmal Bcero o0pa3oBaTeJibHbIE
padoThI PadoThI
pecypchbl
Pazgen 1. DU3UKA U METOJAblI HAYYHOT'O TIO3HAHMUS
butmmoreka [IOK
1.1 ®u3nka 1 METOIbl HAYYHOTO TIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pazgen 2. MEXAHUKA
2.1 Kunematnka 5 Bubmiorexa HOK
https://m.edsoo.ru/7f41bf72
29 Tk ; but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAaHEHHS B MEXaHHUKE 6 1 1 bubmmorexa ITOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazmery 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KHHETUIECKOH 9 1 but6mmoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMHUKA 10 1 bubmmorexa TIOK
https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHHSI BEII[ECTBA. 5 bu6nunorexa LIOK
' ®azoBbIe TepexoIb! https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 24



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

Pazpen 4. JIEKTPOJMUHAMUKA

4| Ompocma 1 oS im o0 THLHT?
49 ITocrostHHEIN nnekTpuyeckuii Tok. Toku B 12 bub6mmorexa LIOK
pa3sIMUHEIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo paznmery 22
PeszepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTHOe noje. DIeKTpOMarHuTHas bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



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

4.3 AToMHOE SpO 5

https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee nopTopente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero H3yuyeHusi  oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl

1 ®usuka — Hayka o npupoje. Hayunele 1 04.09.2023 Bubmmoreka LIOK
METO/Ibl TIO3HAHUS OKPYXKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2

2| conpememmott ayrmot sapa npa. 1 07092023 BrOmoTeRa LOK

P T P P e https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOH JSSTENLHOCTH JIFOJIeH
MexaHn4yecKoe ABHKEHHE.

3 OTHOCHUTEIILHOCTh MEXaHUIECKOTO 1 13.09.2023 bubnuoreka [TOK
nemwkenus. [lepemerienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpCHHE

Bub6moreka [IOK
4 P i 1 13.09.202
ABHOMEPHOE IPSIMOJIMHEHHOE JIBIKEHNE 3.09.2023 https://m.eds0o.ru/ff0c3620
PaBHOYCKOpEHHOE MTPSIMOMHEITHOE Bubmmoreka [IOK

5 1 20.09.2023
JBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE MTasieHue. Y CKOpeHHe 1 90.09.2023 Bbu6mmoreka [IOK
cBOOOJHOTO MaJCHHUs https://m.edsoo.ru/ff0c39cc

7 KpI/IBom/IHeﬁHuoe nBUXKeHHE. [IBIkeHne 1 7.09.2023 Bubnuoreka [JOK
MaTepHaTbHON TOUKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

8 Ep:HHH:HOTHO:ISTEHZHOCzncriﬂzﬂl?é i 1 27.09.2023 | Dubmiorexa LIOK

HepIHATbHBIC CHCTEMBI OTCUETA. BBIi .09.
P P https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa

9 g/lacclg Toencj1 i S:;; . Iglplfom;m; o 1 04102023 | Dromorexa LHOK

ni. Bropoii H HerotoHa ms .10.
P . 8 https://m.edsoo.ru/ff0c3be8
MaTepualibHOM TOUYKH
10 Tpetnii 3axkoH HproToHa 111 MaTepHanbHBIX 1 04.10.2023 Bubmmoreka [IOK



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TOUYCK

https://m.edsoo.ru/ff0c3be8

3akoH BceMHpHOro Tsrotenus. Cuma Bubmuoreka [IOK
11 11.10.2023
TspKecTH. [lepBasi KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbubanoreka [TOK
12 C .3 I'ykxa. B 11.10.2023
118 YHPYFOCTH. SaKom 1 yia. Bec Teia https://m.edsoo.ru/ff0c3el8
C . K .C
13 c:;l aoiiiiliimf?ﬁffgf :ﬁ: B o 18.10.2023 | Dnomorexa LOK
P P o https://m.edsoo.ru/ffoc3f76
JKUJIKOCTH WIU Ta3e
[MoctymaTenpHOE U BpallaTeIFHOE IBIKCHUC
a0coOTHO TBEPAOTO Tena. MOMEHT CHIIBL. Bubmmoreka [IOK
14 . 18.10.2023
[Tne4o cuiel. YcnoBus paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmmynbe MaTepuanbHON TOUYKH, CHCTEMBI
MaTepHaabHbIX ToueK. Mnynbe cuibl. 3aKoH Bubmmoreka [IOK
15 25.10.2023
COXpaHeHHs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHHE
16 5:5 OfﬁfMﬁfiﬁlZ?féﬁﬁiﬁqiﬁﬁi6 25.10.2023 | bromorexa HOK
P p - P A https://m.edsoo.ru/ff0c4502
W3MCHEHUH KHHETHYECKOH SHEPTHH
[loTenumaneHas 3ueprus. [loTeHunanbHas
SHEPTHS yIpyro nehOopMHPOBAHHON Bbubmmorexa [IOK
17 06.11.2024
TpYKAHBL. [ToTeHITNATbHAS SHEPTHS TENa https://m.edsoo.ru/ffOc461la
BOJIM3H TOBEPXHOCTH 3eMITH
[ToTenmansHbIC 1 HETOTCHIINAIBHBIC CHJIBL.
o | S e vz B LOK
MISMCHCHIEM MCXAHITICCKON SHEPTHH o https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHCHHS
MEXaHUYECKOH 3HEPTrUuu
JlabopaTopnast pabota «MccinenoBanue CBsI3u
19 paboThI CHJIBI C ©3MEHEHUEM MEXaHHUYeCKOit 13.11.2024
SHEPTUU Tejla Ha TIPUMEPE PacTKEHUS
PE3UHOBOTO KI'yTa
20 KonTtponsHas pabota no reme «KnuHemartuka. 13.11.2024 Bbubnmoreka LIOK

JlnaaMuka. 3aKOHBI COXpaHEHHS B

https://m.edsoo.ru/ff0c4b74



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
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

MCXaHUKE»

OCHOBHBI€E MOJIOKEHUS MOJICKYJISIPDHO-

Bub6moreka [IOK

21 5 .b 20.11.2024
KHHETH4ecKoi Teopuu. bpoyHoBCKoe 0 0 https://m.eds00.ru/ffocadc2
nerxenue. Juddysus
XapakTep JBIKEHHUS 1 B3aHMOJICHCTBUS
22 4acTUI] Bell[eCTBAa. MoIeNH CTPOEHUS rasos, 20.11.2024
JKUJIKOCTEH M TBEPABIX TEI
23 Macca monekyn. KonndecTBo BeriecTsa. 27 11.2024
[TocTosinHas ABoraapo
24 TemnoBoe paBHOBecue. Temmeparypa u eé 27 11.2024
n3mepenue. lllkana temnepatyp Llenscus
Uneanbueiii raz B MKT. OcHOBHOE Bbubnnoreka [TOK
25 04.12.2024
ypaBaerne MKT https://m.edsoo.ru/ffOc4fde
AOGcoroTHas TeMIiepatypa Kak Mepa
26 cpelHel KHHETUYECKOW SHEPTUH IBUKEHUS 04.12.2024 Bbubmmoreka [IOK
MOJIeKyIl. YpaBHeHne MeHeneesa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akon JlanpToHa. ["a30BbIe 3aKOHBI 11.12.2024
Jlaboparopnas pabdora «lccnenoBanue
28 3aBHCHUMOCTH MEXy apaMeTpaMu 11.12.2024
COCTOSTHHS Pa3peKEHHOTO Ta3ay
29 W3omnpoueccel B H€aIBHOM Ia3e U UX 18.12.2024 Bbubnnoreka [TOK
rpaduyeckoe mpeaACTaBIcHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHs 5HEPTUS TEPMOAMHAMHYECKOM
30 CHCTEMBI U CIIOCOOBI €€ N3MCHECHHSL. 18.12.2024 bubnmuoreka [TOK
KonugectBo TemmoTs 1 pabota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHsI 0THOATOMHOTO HJICaTBHOTO Ta3a
Bub6mmoreka [IOK
31 B 25.12.2024
HABL TEILIOTEpeAatiit https://m.edsoo.ru/ff0c5¢c36
32 Eﬂem’}éiﬂ o HSOé?f o o remonepeTae 25122004 DrOmorea LOK
JCCTE VT TIOTBL [PK TCILTOHEPEAATE. o https://m.edsoo.ru/ff0c5¢36
AnnabaTHBIN TpoIiece
33 [TepBrlii 3aKOH TEPMOJMHAMUKH U €TI0 15.01.2025 Bubnuorexa [JOK



https://m.edsoo.ru/ff0c4dc2
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

MMPUMEHCHHUE K U30ITpo1eccaM

https://m.edsoo.ru/ff0c5efc

34 HeoOpaTUMOCTh MPOIIECCOB B MPHPO/IC. 15.01.2025 Bubmuoreka [IOK
BTopoii 3aK0H TEPMOJUHAMUKH R https://m.edsoo.ru/ff0c6230
punnun neiicteust u K1 Tersosoit Bbubanoreka [TOK
35 22.01.2025
MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/] 22.01.2025
37 DKoJIOTHYECKHE TTPOOIEMBI TEIUIOIHEPT €THKN 29.01.2025
38 O6o06maromuii ypok «MoJeKymspHast 99.01.2025 Bbubmmorexa [IOK
¢u3uka. OCHOBBI TEPMOTHHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTponsHas paboTta 1o Teme
Bbubnuoreka [TOK
39 «MounekyispHas ¢usuka. OCHOBBI 05.02.2025 https://m.edsoo.ru/f0c6a50
TEPMOJMTHAMUKI
[TapooOpazoBaHue 1 KOHICHCAIIHSI. Bubnuorexa [JOK
40 05.02.2025
Hcnapenue u KUMeHne https://m.edsoo.ru/ff0c63b6
a1 AOGconroTHasS U OTHOCHjeHLHaﬂ BJI&KHOCTh 12.02.2025 Bubmuoreka [IOK
Bo3myxa. HachlmeHHbI#H map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramingeckue u
42 amopdHsbIe Tesia. AHU30TPOIHS CBOMCTB 12.02.2025 Bubnmmoreka LIOK
KpucTaiuioB. JKuaKue KpHCTaILIb. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIe MaTepuabl
43 [InaBnenue u kpucrammu3anus. Y AenbHas 19.02.2025 Bubmoreka [IOK
TemioTa miasienus. Cyonamariys o https://m.edsoo.ru/ff0c6708
Bbubmnoreka [TOK
44 YpaBHeHHE TEILIOBOTO OajgaHca 19.02.2025 https://m.edsoo.ru/f0c6820
45 OnekTpusanus Ten. DAEKTPUUECKU 3apsia. 26.02.2025 Bubmoreka LIOK
JlBa Buja 3JEKTPUICCKUX 3aPsI/IOB https://m.edsoo.ru/ff0c6bcc
ITpoBOAHWKH, ANINEKTPUKH U
b K
46 MOJTYITPOBOTHUKH. 3aKOH COXPaHECHHUS 26.02.2025 h;g:;/ﬁ:;iﬁ?ru If0cBbee
ANEKTPHUYECKOTO 3apsia
47 BSaI/IMOZ[GiI/ICTBPIe 3ap;1/:[013v. 3akoH Kymona. 05.03.2025 Bub6mmoreka [IOK
ToueuHbIIH STEKTPHUCCKHIA 3apsIT https://m.edsoo.ru/ffOc6ces
48 Hanpsox€HHOCTB AIIEKTPUIECKOTO TIOJIA. 05.03.2025 Bbubmmorexa [IOK

[TpyuHOMT Cynepro3nuIMy 3IEKTPUIESCKIX

https://m.edsoo.ru/ff0c6df2
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nosied. JInHuy HanpsxEéHHOCTU

49

50

PaGoTa cri1 3JIeKTPOCTaTHYECKOTO TOJIS.
IToTennuan. Pa3HOCTD TOTEHIMAIOB
[IpOBOTHUKY U TUAJIEKTPUKHU B
ANEKTPOCTATUYECKOM TIOJIE.
JusnexkTpudeckasi NPOHUIIAEMOCTh

12.03.2025

12.03.2025

Bbubanoreka [TOK
https://m.edsoo.ru/ff0c6f00

Bub6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoémrocTs. Kornencarop

19.03.2025

Bbubmuoreka [TOK
https://m.edso0.ru/ff0c7126

52

3HGKTpOéMKOCTL IUIOCKOI'0 KOHJACHCATOPA.
3HCP1"I/IH 3apAKCHHOI'0 KOHACHCATOpa

19.03.2025

Bubmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabota "M3mepenHune
3NEKTPOEMKOCTH KOHJeHcaTopa"

09.04.2025

54

[IpuHumMn neficTBUs U NpUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAIBHOTO allapara,
CTPYHHOTO IIPUHTEPA. DIEKTPOCTATHUECCKAS
3amuTa. 3a3eMIICHUE AIEKTPOIIPHOOPOB

09.04.2025

55

DJEeKTPUIECKHH TOK, YCIOBHUS €T0
cymectBoBaHus. [locTosiHHEIH TOK. Crta
toka. Hanpspxerne. ConpoTHBIIeHIE. 3aKOH
Owma 11 y9acTka [end

16.04.2025

56

[MocnenoBarensHOE, HapaielibHOE,
CMEIIaHHOE COCMHEHNE TPOBOAHUKOB.
JlabopaTopnas pabora «/3yuenue
CMEIIaHHOTO COCAMHEHNUS PE3UCTOPOBY

0.5

16.04.2025

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIIHOCTB MEKTPUYECKOTO TOKA.
3axon Jlxoymns-Jlenna

23.04.2025

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma Jj1s1 TIOJTHOM (3aMKHYTOH)

anekTprdeckoit enu. KopoTkoe 3aMbIkaHue.

JlaGopatopnas padota «M3mepenne 3/1C
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHU

0.5

23.04.2025

Bbubnuoreka [TOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAS IPOBOJUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCThH COIIPOTHUBIICHUS
METaJJIOB OT TEMIIEPATYPBI.

30.04.2025



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CBepxXnpoBOAUMOCTh

DneKTpuuecKuii TOK B Bakyyme. ColicTBa

60 1 30.04.2025
SNIEKTPOHHBIX ITYYKOB
[MomynpoBOIHUKH, UX COOCTBEHHAS U
bub OK
61 npuMecHast mpoBoauMocTtb. CBoiicTBa p—N- 1 07.05.2025 htI;IpJSI:I;I/(;;.E:eI:jZ(I)_}).ru /ff0c84ae
nepexofa. [1omynpoBogHUKOBEIE TPHOOPHI
DneKTpu4ecKuil TOK B pacTBOpax u
pacIuIaBax 3ICKTPOIUTOB. Bubmmoreka LIOK
62 DNEKTPOIUTHYCCKAS TUCCOIHALIUS. 1 07.05.2025 https://m.edsoo.ru/ff0c82ba
OnekTposn3
DJIeKTPUYECKU TOK B ra3ax.
63 CaMOCTOSITENbHBIN U HECAMOCTOSITENIbHBIIH 1 14.05.2025 brbmorexa LIOK
https://m.edsoo.ru/ff0c84ae
paspsa. Monnus. [Tna3zma
61 | mpacnmeseos spmmentne Tpunm | 1 14gs20p5 | Brmonexa IOK
p P P R https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€3011acCHOCTH
bubnuoreka [TOK
i 1 21.05.202
65 O6o06marIuil YpoK «JICKTPOAHNHAMHUKA 05.2025 https://m.edsoo.ru/ff0ca8be
KonTtponsras padorta mo teme
«OnekTpocraruka. [TocTosHHBII Bbubmmoreka [IOK
1 21.05.202
66 DIIEKTPUYECCKHU TOK. TOKH B pa3IMIHBIX 05.2025 https://m.edsoo.ru/ff0c8a8a
cpemax»
Pezepeuriit ypok. KonTponsHas pabota o bubnuoreka [TOK
67 1 28.05.2025
Teme "DIeKTpOAnHAMUKA" https://m.edsoo.ru/ff0c8c56
PezepHsbIit ypok. O6006maomui ypok mo Bbubmmoreka [IOK
68 1 28.05.2025
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue p
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [JOK
Bexrop MmaruutHOM uHAYKUMA. JInHUM https://m.edso0.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarsuTHO€ 1noJje IPOBOJHUKA C
TokoM. OnbIT Dpcrena. but6mmoreka [IOK

2 . 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JIaGopatopHas pabota 1 1 bubmmorexa [LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO MOJIS HA

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOU uHAykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



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

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI TPy3a»

14

KonebarenbHbiit KoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CHHYCOUAAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JICUCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE JIEKTPUUYECKOrO 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOJCTBE IEKTPOIHEPTUU.
Kynberypa ucnonszoBaHus
AIIEKTPOIHEPT U B TOBCETHEBHOM
KU3HH



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeyunplie 1 MPOOIBLHBIE BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bubmmorexa [LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [Ilkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHune cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue bubamorexa [OK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHUI B TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonnoe
08 BHYTpeHHee oTpaxkeHue. [IpenenbHblit bu6nmoreka [IOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuUIBI TPUMEHHUMOCTH
36 KJIacCu4eCKoi MexaHuKH. [locTynaTel bu6morexa [LIOK
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bubmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrusi U UMITYJIbC PEISTUBUCTCKOMN
38 gacTUIBEL. CBSI3b MACChI ¢ DHEPTHUEHN U bubmmorexa [OK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICITHATTBHOM TEOPHH

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
nOIMOTeKa
4l porosdexra. Onpirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI Pporodrdderra. YpaBHEHHE
42 SﬁHmTegl)Ha nqs)lq:boma(b;ema bubmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» hotorpdexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuueckoe JICHCTBHC bubmmorexa [JOK
slena. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTornement, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM OITHKM) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa LOK
pPopa o p t https://m.edsoo.ru/ffod091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTYIATRL Opd https://m.edsoo.ru/ff0d0afa
Mznyuyenue u norionieHne GoTOHOB
48 I I/I}ll'Iqe exoje aTOMEIlH co Hc?;o OBHS bubmmorexa LIOK
P pexoa N 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
BomnHoBrIe cBoOiicTBa yacTull. BoiaHEBI
. bubmuorexa [JOK
49 ne bpoitns. KopryckynspHo-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ffod0fd?2

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.
SnepHblie peakuuu. SaepHbIi
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3aumojeiicTBusA. ETMHCTBO
(bU3UYIECKON KapTUHBI MUPa»

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro He6a. Co3Be3nus,
flpKI/Ie 3Bé3I[I)I, IITaHETBI, UX BUIUMOC
JBUXKCHUC. COJ’IHG‘IHaH cucreMma

56

Comnnaue. CoiHeUYHast aKTUBHOCTb.
Hctounuk sneprun CosHIa U 3BE311



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3IbI TIABHOM
[OCJIEI0BATENILHOCTU. BHYTpeHHEE
ctpoeHue 38&31. CoBpeMEeHHbIE
MPEICTABJIEHUS O IPOUCXOKICHUN U
sporronny CoJtHIA U 3BE3

58

Mneunsiii [IyTe — Hama ['anakTuka.
Ilonoxenne u npuxenue CosHIa B
lNanakruke. I'anaktuku. Y€pHble
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe nsnyuyenue.
MeTtaranakTuka

60

Hepemennsie mpo6iieMbl aCTpPOHOMUU

61

Kontponbhas padota «271€MEeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o06maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAIbHOM 1
ATUYECKOM chepax eaTeIbHOCTH
yesjoBeKa

63

O6o06matromuii ypok. Pois 1 mecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O606maromuii ypok. Pomb
¢buznueckoit Teopun B GOpMHUPOBAHUH
MpeACTaBiIeHUH 0 Pu3nUecKon
KapTUHE MHUpaA




O6o06maromuii ypok. Mecto
¢u3nyecKoi KapTUHBI MHUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe nose. 1
DNeKTpOMarHuTHast MHAYKIUS
Peseprubiit ypok. OnTrka. OCHOBBI

67 CHeHaTbHON TeOpHH 1
OTHOCHUTEJILHOCTH
Pesepnsrii ypok. KBanToBas dusuka.

68 DNeMEHTHI aCTPOHOMUH U 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

H.C.Ilypemmesa, H.E. Baxeesckas, JI.A. UcaeB ®usuka, 10 kiacc,

[Ipoceemienune

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

* VueOHuk: @usuka 10.: yued. nis odmeoOpazoBarenbHbiX yupexaenuit/ H. C.
[TypeimieBa, H. E. BaxeeBckas.-3-e uzj., non.-M.: JIpoda, 2022

* MynbTUMEANITHOE TPUIIOKEHUE K YICOHUKY

» CoopHuK 3a1a4 1o ¢pusuke. PeimkeBud. — M.: IIpocsemienue, 2016

» Gusuka. ba3oswrii ypoBenb. 10 kmacc: MeTo. mocodue it yaurtens/

H.C.Ilypsiuesa, H.E.Baxeesckas, J[.A. Ucaes. M.: Ipoda, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

[{udporas mkona Opendypxbs - https://sdo.edu.orb.ru/object.php?id=7






