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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no gusuke 6a30BOT0 ypOBHS Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIO)KEHH W TpeOOBaHUU K pe3yJbTaTaM OCBOECHHSI OCHOBHOM
oOpazoBarenbHOl mporpammel, mpeactaBieHHbix B ®I'OC COO, a takxke ¢ ydéToMm
dbenepaibHON paboueld TPOrpaMMbl BOCIIUTAHUSI U KOHUEMIUUA TPEnojaBaHusl yueOHOTO
npeaMera «®Puzukay B 00pa3oBaTelbHBIX oOpraHusanusx Poccuiickoit ®enepanuu,
peanu3yrouMx OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Copepxanue nmporpaMmbl Mo (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
Hay4yHOU KapThHbl MHpa oOydarommxcs 10—11 kmaccoB mpu oOyueHud ux (U3NKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AESATENIbHOCTHOTO noaxoaa. [IporpamMmma no ¢usuke
cootBercTBYeT TpeboBanusiM OI'OC COO k miaHUpyeMbIM JUYHOCTHBIM, ITPEAMETHBIM H
METalpeAMETHBIM  pe3yjbTaTaM OOYy4YEeHUs, a TaKKe YYHUTBIBAET HEOOXOJUMOCTh
peai3allud MEXIPEAMETHBIX CBA3€H (PU3UKH C €CTECTBEHHO-HAYYHBIMH Y4E€OHBIMU
npenMeramu. B Hell onipenensitoTes OCHOBHBIE LIETU N3Y4eHUs (PU3UKHU HA YPOBHE CPEHETO
o0uiero 0opazoBaHus, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HUKH: JTUYHOCTHBIE,
MeTarpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no ¢pu3KKe BKIIOYAET:

e IUIAHUPYEMbIE PE3YyJbTaThl OCBOCHHUS Kypca (pU3MKU Ha 0A30BOM YpOBHE, B TOM

YuCIIie MPEAMETHBIE PE3YNbTAThI IO ToAaM O0yUEHHUS;

e coJepxaHue yueOHoro npeamera « Pusuka» mo rogam o0ydeHuUs..

®duszuka Kak Hayka O HamOosee OOIIMX 3aKOHax MPUPOJIbI, BBICTYNAas B KauecTBE
y4eOHOro mpeaMeTra B IIKOJE, BHOCHT CYUIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHUH 00
okpyxatomeM mupe. HIkonapHbIN Kypc (U3UKH — CUCTEMOOOPA3yOUIUI /151 €CTECTBEHHO-
Hay4YHbIX y4E€OHBIX PEIMETOB, TOCKOJIbKY (PM3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBIICHUM, U3yd4aeMbIX XUMHUEH, Onosnoruen, pusnyeckoi reorpadueid 1 aCTPOHOMHEH.
Hcnonp30BaHne M aKTUBHOE NPUMEHEHUE (PU3WYECKUX 3HAHUU ONpeAessieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUNH B c(epe SHEepPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, MOJYYEHHUsI HOBBIX MaTepUaJoOB C 33JJaHHBIMU CBOMCTBaMU U apyrux. M3yuenue
(M3UKH BHOCUT OCHOBHOM BKJaJa B ()OPMUPOBAHUE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpPa
oOyuaromuxcsi, B (OpMUPOBaHHE YMEHHMH MPUMEHSTh HAyUHbIM METOJA MO3HAHUS INpHU
BBITIOJTHEHUH UMHU y4€OHBIX HCCIIE0BaHUM.

B ocHoBy kypca Gu3uKH 11 YPOBHSI CPEAHEr0 OOUIEro 00pa3oBaHUs MOJOXKEH P
U, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUHU C HEW KypC SBISIETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJICP>KUT MaTepuall U3 BCEX pa3aesoB (PU3HUKH, BKIIOYAET KaK BOIPOCHI KIIACCUYECKOM,
TaK ¥ COBPEMEHHOUN (U3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW maTepuan Kypca PU3NKU O00bEAMHEH
BOKpYT pu3nueckux teopuil. Beaymum B Kypce siBisieTcs: popMupoBaHue peiCTaBIeHUN
O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuzaums mpenmnosiaraeT  MCHOJIb30BaHUE
rYMaHUTapHOTO MOTeHIMaa (U3NMYECKOM HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PUBUKH C



pazBuTHEM O0IIecTBa, a TaKkK€ C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMu.

Hoes npuxnaonou nanpasrennocmu. Kypc pusnku npenmnojaraeT 3HAKOMCTBO C
HIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTMUYECKUX MPUIIOKEHUN H3y4YEeHHBIX TCOPHH U
3aKOHOB.

Hoes sxonocusayuu peann3yercs NOCPEACTBOM BBEJCHUS IJIEMEHTOB COIEpKaHUS,
MOCBSIIEHHBIX OSKOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJOTHH, a Takke OOCYXAEeHUs TpoOJieM palrOHAIBHOTO
PUPOJIONOIB30BAHUS U SKOJIOTMUECKON 0€3011aCHOCTH.

Crep>KHEBBIMU JIEMEHTaMU Kypca (PM3UKH Ha YPOBHE CPEIHETr0 00111ero 00pa3oBaHus
ABIISAIOTCS (pU3NYECKUE TEOPUH ((POPMUPOBAHUE MTPEICTABICHUN O CTPYKTYPE OCTPOCHUS
buznueckoil Teopuu, posin (PyHAAMEHTAIBHBIX 3aKOHOB W MPHHIIMIIOB B COBPEMEHHBIX
NpPEJCTaBICHUSIX O TMPUPOJE, TpPaHUIAX NPUMEHHMOCTH TEOpPHH, MJii OINUCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOLIECCOB).

CurcTeMHO-eSTeIbHOCTHBIN MOAXO0/ B Kypce (PU3UKU peau3yeTcs Mpexe BCEro 3a
CU€T OpraHMu3alMu SKCIEPUMEHTAIBHOW JeATEeNbHOCTH oOyvaromuxcsa. g 6azoBoro
YpOBHS Kypca (U3UKH — 3TO HMCIIOJB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U 1a00paTOpPHBIX pabOT, KOTOPBIE B MpOrpaMMe 1o (Hu3nuKe 0ObeIMHEHBI B
OOLIMI CIMCOK YYEHHUYECKUX IPAaKTHUUECKUX paboT. BblieneHue B yka3aHHOM IE€peuHe
7a00paToOpHbIX paboT, MPOBOAUMBIX JJII KOHTPOJS U OLUEHKH, OCYLIECTBIISIETCA
YYaCTHHKaMU 00Opa30BaTEIbHOrO Ipollecca MCXOJs M3 OCOOEHHOCTEW IUIAaHUPOBAaHUS U
ocHalleHusl kabuHera (usuku. IIpu 3TOM oOecreunBaeTcs: OBIAJIEHHE OOYYarOIIMMUCS
YMEHUSIMU IIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS, UCCIIEI0BAHUS 3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYMH U MIOCTAHOBKY OMNBITOB O IPOBEPKE MPEII0OKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue ynensieTcsl peleHrIo pacuéTHRIX W KaueCTBEHHBIX 3anady. [lpu
3TOM JUIsl pacU€THBIX 3a7]a4 MPUOPUTETOM SIBIISIFOTCS 3a]a4i C SIBHO 3a/1aHHOM (pU3nUecKon
MO/IEJTbIO, TTO3BOJISIONINE TPUMEHSTh U3YUECHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJTHOTO
pazzena Kypca, Tak U HHTErpupys 3HaHUS U3 Pa3HbIX pa3ziesioB. sl KaueCTBEHHBIX 3a]a4
NPUOPUTETOM SIBIISIIOTCS 3a/JaHUs Ha OOBSICHEHHE MPOTEKaHUs (PU3MUECKUX SBJICHUN U
MIPOIIECCOB B OKPYXKAIOIICH JKU3HMU, TpeOyroIue BbIOOpa (PU3MUECKON MOACIH s
CUTYaIluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO k maTepHalbHO-TEXHUYECKOMY
oOecrneueHnto yueOHOro mpoiiecca 0a30Bblid YPOBEHb Kypca (PM3UKH Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUSAX MPEAMETHOTO KaOMHeTa (PU3UKU WU
B YCJIOBUSIX MHTETPHUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyyHOro Iukia. B
kaOuHere (U3UMKU JOJDKHO OBITh HEOO0XOJuMOE J1abopaTopHOe O00OpYyIOBaHUE IS
BBHITIOJTHEHMSI YKa3aHHBIX B MporpamMMme Mo (U3HKEe YUYEHUYECKHX MPAKTUYECKUX padoT u
J€MOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanoHHOe 000pyaoBaHue (OPMUPYETCS B COOTBETCTBUHM C IMPHUHIIMIIOM
MUHUMAaJIbHOHN IOCTATOYHOCTH U 00€CIEeYNBAET TOCTAHOBKY MEPEUHCICHHBIX B IPOrpaMMe
no (u3MKe KIIOYEBBIX JIEMOHCTpALMil JUIs MCCIEJOBAHUS HM3yYaeMbIX SBICHUH WU
MIPOLIECCOB, AMIUPUUYECKUX U (PyHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKHX NPUMEHEHUH.



JlabopaTopHoe 000opy0BaHUE ISl YHEHUUYECKHUX MPAKTUUECKUX padoT hopMHUpyeETCs
B BHUJIE TEMAaTHYECKUX KOMIUJIEKTOB U 0OECIEeYMBAETCS B pacyéTe OJHOTO KOMIUJIEKTa Ha
IByX oOyuaromuxcsi. TemaTuueckue KOMIUIEKTHI JIAOOPAaTOPHOrO0 00OPYIOBAHUS TOJKHBI
OBITh TOCTPOEHBI HA KOMILJIEKCHOM HCIOJIb30BAaHWU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a
TaK)K€ KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE€ HU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU LIETISIMU U3YUYCHHS (PU3UKHU B 00111eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHHE MHTEpECa U CTPEMJICHHUS OOYy4aloIUXCs K HAYYHOMY U3YYECHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

e pa3BUTHUE TIPEJACTABICHUI O HAy4YHOM METOAE TMO3HaHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHHUS K OKPYKAIOUIUM SIBIICHUSM;

e (QopmMupoBaHHEe HAYYHOIO MHUPOBO33PEHHUSI KaK pe3ysibTaTa H3y4eHUs OCHOB
CTpOCHHS MaTepuu U (yHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHHEe YMEHUN OOBACHATDH SIBJICHUS C WCIOJB30BAHUEM (PUINUECKUX
3HAaHUU U HAYYHBIX IOKA3aTEeIbCTB;

e (opMupoBaHUE TPEACTABICHUA O PO (PHU3UKK IS Pa3BUTUA JPYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3Tux Leneil 00ecreuynBaeTcsl pelIeHUEM CIIeIYIOIUX 3374 B IPOLECcCce

M3y4YeHHs Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus:

e IPUOOpPETEHUE CHCTEMBbl 3HAHUN 00 OOMMX (UINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHUAX,  BKIIOYas  MEXaHUKY,  MOJIEKYJSpPHYIO  (U3HKY,
AJIEKTPOAUHAMUKY, KBAHTOBYIO (PH3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

e (opmHpoBaHME YMEHUI NPUMEHATH TEOPETHUUECKHE 3HAHMUS ISl OOBSICHEHHUS
(¢u3nyeckux SBICHUI B MPHUPOAE U JUIS MPUHATHS MPAKTUYECKUX DPELIECHUH B
MOBCEHEBHOM JKH3HM;

e OCBOEHHE CIOCOOOB PEIICHMs Pa3IMYHBIX 3a/1ad C SBHO 3aJlaHHOM (hU3MUECKOU
MOJIeNblO, 3a7a4, MOJAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHue (PU3NYECKOM
MOJIEJH, aJIeKBaTHOM yCIOBUSM 3aJauH;

e TOHMMaHHUE PUBNYECKUX OCHOB M IPUHLIUIIOB JEHCTBUS TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

e OBJIQJICHUE METOJAaMHU CAMOCTOSITEBHOTO IUJIAHUPOBAHMS W MPOBEICHUS
(¢u3nyecKkux HKCHEPUMEHTOB, aHalM3a MW HHTEpHpeTanuu uHbopMaIuy,
ONPENEIEHUS JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3/JaHHME YCJIOBMM JJIsi pPa3BUTHSI YMEHHMH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha uzyuenue pusuku (6a30BbI ypOBEHB) HAa YPOBHE CpPEHEr0 O0IIEro oOpa3oBaHus
otBoauTcs 134 yaca: B 10 knacce — 68 vyacoB (2 yaca B Henento), B 11 kinacce — 66 gacos (2
yaca B HEJIEIIIO).

[IpennaraemMslii B mporpaMmMe o (U3HKe MepedeHb J1a00paTOPHBIX U MPAKTUYECKUX
paboT SBISIETCS PEKOMEHAOBAaHHBIM, YUUTEINb JI€JA€T BHIOOP MPOBEACHUS J1a00OPATOPHBIX
paboT U ONBITOB C YYETOM UHAUBUAYATBHBIX OCOOEHHOCTEN 00yUaomuXCs.



COILEPKXAHUE OBYYEHUA
10 KITACC
Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT 0 MO3HAHUA

dusnka — Hayka o nmpupoze. Haydnbeie MeToIbl TO3HAHUS OKpY’KaroIiero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOLIeCcCe O3HAHUS MPUPOABL. DKCIIEPUMEHT B (pu3mKe.

MonenupoBanue (QU3MYECKUX SBIEHUN © TMpoieccoB. HaydHble TUMIOTE3BI.
dusnueckue 3aKOHbI U TEOPUU. [ paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHuun
COOTBETCTBHUS.

Ponb u mecto Qusuku B (OpMUPOBAHUM COBPEMEHHOW HAay4HOH KapTHHBI MHpA, B
IIPAKTUYECKON AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble U IU(PPOBBIE UIMEPUTETbHBIEC TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBHKEHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHHs. CucreMa
orcu€ra. Tpaekropus.

[lepemenienue, CKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOpPEHHUE
MaTepualbHOU TOYKH, UX MPOEKIIMHA HA OCH CUCTEMBI KOOpAUHAT. CII0XKEHUE epeMeleHui
U CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE U  PpaBHOYCKOPEHHOE MPAMOJMHENWHOE JBWXKEHHE. ['paduxu
3aBUCUMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NEPEMEIIECHUS] MaTepUalbHOU
TOYKH OT BPEMEHH.

CBobOosHOE najfieHue. Y CKOpeHrue CBOOOHOTO MaJICHUSI.

KpuBonuneinoe nswxeHue. [[BUKEHHME MATEPUAIBHOW TOYKH IO OKPYXHOCTU C
ITIOCTOSTHHOM IT0 MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsI CKOPOCTh. llepuon n
yacToTa oOpauieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHHUecKue yCTpOMCTBA M INPAKTHYECKOE NPUMEHEHHUE: CIHIOMETp, JABHKCHHE
CHaps/10B, LEMTHBIE U PEMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mopnens cuctemMsl OTCUETA, WUIIOCTpALMs KHHEMATHYECKUX  XapaKTEPUCTHK
JIBUKCHMUSL.

[IpeoOpa3oBaHue NBUKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

HaGmonenue paBwkeHus Tena, OpOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MMa JICHUsI.

HarmpaBnenue cKkopoCTH Npy ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yueHne HEpaBHOMEPHOTO JBUKEHUS C LEJIBIO ONPEACIICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanne  COOTHOLIEHUST MEXKAY IMYTSAMH, [POWJIECHHBIMU TEJOM  3a
MOCJIEIOBATEIbHBIE PaBHbIE MPOMEKYTKH BPEMEHU MPU PAaBHOYCKOPEHHOM JIBMXKEHHH C
Ha4yaJbHOM CKOPOCTBIO, PABHOM HYJIIO.



N3ydenne nBMKEHUS NIAPUKA B BI3KOM JKUIKOCTH.

N3yuenue nBmxeHus Teaa, OpoleHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Iprammn otHocurensHOCTH ['anmies. [lepBwii 3akoH Herotona. MHepunanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoii 3akoH HeroToHa st
MaTepuaabHOU TOUKU. TpeTuii 3akoH HbroTOHA U1l MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro Tsrotenus. Cuna Tsokectu. [lepBas kocMudeckast CKOpOCTb.

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

Tpenue. Buabl TpeHus (mokos, CKoibxeHus1, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHMs CKOJIbXKEHUS M cuja TpeHus mnokos. Koaddumument tpenus. Cuia
CONIPOTHUBJIEHUS MIPU ABUKECHHUU TEJA B )KUIKOCTHU UJIH Ta3e.

[TocTtynarenbHOE U BpalllaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpamleHus. [linedo cunbl. YCIOBUS paBHOBECHA
TBEPJOIO TEJIA.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: MOALIWIHUKY, JBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEpPUUU.

CpaBHEeHUE MacC B3aUMOACHCTBYIOIINX TE.

Bropoii 3akoH HerotoHa.

N3mepenne cu.

CrnoxeHnne cuL

3aBUCUMOCTH CUJIBI YIPYTOCTH OT AePOpMaIli.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOIbEME U MMAJCHUMU.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHS TBEPAOTO Tea. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPY>KUHE U PE3UHOBOM
oOpasiie, ot ux aedopmaruu.

HccnenoBanue yciioBUM paBHOBECHS TBEPAOTO TEJA, UMEIOLLETO OCh BPALLICHUSI.

Tema 3. 3aKkoHbl cOXpaneHus 6 MEXAHUKE

Nmnynbe MaTepualibHOW TOYKHM (Teja), CUCTEMBbl MaTepHaIbHBIX TOYEK. MMIymbe
CHUJIbI U U3BMEHEHHUE UMITYJIbCa TeJla. 3aKOH COXPaHEHHs UMITyJibca. PeakTHBHOE IBH>KEHHUE.

PaboTa cumbl. MOIIIHOCTE CHITBI.

Kunernueckast s3Heprusi MaTepualibHOM TOUkH. TeopeMa 00 U3MEHEHUH KUHETUYECKON
SHEPIUMU.

[Totenmmaneuass »Heprus. l[loTeHnuanbHas sSHeprus ynpyro aehOpMUPOBAHHON
npy>kuHbl. [loTeHnnansHas SHepTrus Tejia BOJIM3U TOBEPXHOCTH 3EMITH.



[ToTennuanpHbIC U HEMTOTEHITUATBHBIC CUITBI. CBS3b paOOTHI HETTOTEHITUATBHBIX CHIT C
M3MEHEHHEM MEXAHUYECKOW PHEPrud CUCTEMbl TeNl. 3aKOH COXPAaHEHUS MEXaHWYECKOU
SHEPTHH.

Yrpyrue u Heylpyrue CTOIKHOBEHHUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOMEp,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[lepexo MOTEHIIMATBLHOM SHEPTUH B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabonol

N3yuyenune abCOMOTHO HEYNPYTOTrO yapa ¢ MOMOIMIbIO JBYX OJAMHAKOBBIX HUTSHBIX
MasTHHUKOB.

HccnenoBanue cBs3M padOTHI CUIIBI C I3BMEHEHHEM MEXaHUYECKOM PHEPTUU Teja Ha
MIPUMEPE PACTSKEHUS] PE3UHOBOTO KT'YTa.

Pazjen 3. Mogiekynsipaasi pusznka u TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH W HMX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapaktep ABUKEHUS U
B3aMMO/ICHCTBUS YaCTUIl BelllecTBa. Moien CTpOEHUS Ta30B, KUIAKOCTEW U TBEPBIX TEN U
0OBbsSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE ATUX Mojeneil. Macca u pa3Mepbl MOJIEKYI.
KomnuectBo Bemectna. [loctositHHass ABoraapo.

TerutoBoe paBHOBecue. Temneparypa u e€ nsmepenue. lllkana remneparyp Llenscust.

Mopens wupaeanbHoro ra3za. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KHHETHUECKOM
TEOpHUH HJeaTbHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpelHeld KUHETUYeCKOU

SHEPrUM TEIUIOBOTO ABMKEHUs 4dacTtull ras3a. lllkama temneparyp KenbBuna. ['azoBbie

3aKOHBI. YpaBHeHue MenaeneeBa—Kianeiipona. 3akonH J[lamerona. WM3omporeccel B

UJCAIbHOM Ta3€ C MOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe npeacraBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

Texnuueckue yCTporucTBa U MPAKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapoOMET.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, GoTorpaduu MOJEKYI
OPraHUYECKUX COCIUHECHUN.

OnpiThl 0 AU GY3UN KUAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbiTa lTepHa.

OnbIThI, JOKA3BIBAIOIINE CYIIECTBOBAHNE MEKMOJICKYJISIPHOTO B3AaMMOICUCTBUS.

Mogens, HIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a Ha CTEHKU COCY/IA.

OnbIThI, UIUTIOCTPUPYIOLINE YPABHEHHE COCTOSTHUS UEATBLHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

OrnpeneneHre Macchl BO3/lyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpEeHUM 00bhEMa
KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO3IyXa B HEM.



HccenenoBanue 3aBUCUMOCTH MEXAY IAPaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnogvt mepmoounamuxu

TepmoanHamuueckas cucteMa. BHyTpeHHS SJHEPTUSI TEPMOAMHAMUAYECKON CUCTEMBI
u cnocobsl €€ u3MeHeHus. KommyecTBO TemoTsl M pabora. BHyTpeHHSsT 3Heprus
OJIHOATOMHOTO HJI€aJbHOrO raza. Buapl Teronepenayu: TemIONPOBOJHOCTb, KOHBEKLUS,
U3IydCHHE. YJenbHas TEIUIOEMKOCTh  BemecTsa. KonmMuecTBO  TEIUIOTHI  NpHU
Teruionepeaye.

[Tonsitue 06 agnadbatHom mpouecce. [lepBblil 3akoH TepMoauHaMuKH. [Ipumenenue
MEpBOro 3aKOHa TEPMOJAMHAMUKH K H3ompoueccam. ['padudeckas uHTepIipeTanus padoThl
rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTtuMocTh Ipo1ieccoB B MPUPOJIE.

TemnoBeie Mammubl. [lpuHIUNBL AEHCTBUS TemIoBBIX MamuH. [IpeoOpazoBanus
SHEPIrUd B TEIUIOBBIX MalMHAX. Koap(uuueHT nosie3Horo NeMCTBUs TEIJIOBOW MAILIMHBI.
Huxn KapHo u ero kodp@dUIMEHT MOJE3HOrO JEUCTBUA. DKOJOTUYECKUE MPOOJIEMbl
TEIIOIHEPTETUKHY.

TexHnuecKue yCTpONCTBA M INMPAKTHYECKOE NPHUMEHEHHUE: JBUraTelb BHYTPEHHETO
CrOpaHus, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW PHEPTUU Tella IPU COBEPIICHUH PabOThI: BBUIET MPOOKHU U3
OYTBUIKM TIOJI IEMCTBUEM CKATOT0 BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUIACOIEMOHCTPALIHS).

W3MmeHeHne BHYTpeHHEH 3Hepruu (TemrmepaTyphbl) Tella IpU TeIulonepeaaye.

OnebIT 10 aMadaTHOMY PaCIIMPEHUIO BO3IyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenun mnapoBoil TypOWHBI, JBUTATENsl BHYTPEHHETO CrOpPaHUs, PEAKTHBHOIO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne ynenbHON TEMIOEMKOCTH.

Tema 3. Azpezammnwie cocmoanua eeuwjecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. cnapenune wu xunenue. AOcodOTHas U
OTHOCHUTENBbHAS  BIIAXKHOCTh BO3AyXxa. HacelmeHHeli mnap. YxaenbHas — TeIUIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

Teépnoe Tteno. Kpucraimnmuyeckne u amopdHbie Tena. AHHU30TPONUS CBOKNCTB
kpuctauioB. JKuakme kpuctawiel. CoBpeMeHHble Marepuanbl. [limaBieHune wu
KpUCTaJIM3anus. Y ienbHast Teriora miasieHus. Cyonumanus.

YpaBHEeHUE TEIIOBOrO OaaHca.

TexHnueckne yCTpOWCTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMM TMOJIYYEHUSI COBPEMEHHBIX MAaTepuaioB, B TOM YHCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX M1APOB.

Kunenue npu nOHM>KEHHOM JAaBJICHHH.

CriocoObl u3MepeHus BIaXKHOCTH.



HaGnronenue HarpeBaHus U IJIABJICHUS KPUCTAILUTHYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTaioB.

Vuenuueckuii sxcnepumenm, n1abopamopmsvie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3TyXa.

Pazjen 4. Di1eKTpOAMHAMHUKA

Tema 1. dnekmpocmamuka

DnexTpu3anus Tel. OJEKTpUYecKHil 3apsa. /[[Ba Buaa 3JIEKTPUUYECKHUX 3apsIOB.
[IpoBOAHUKM, NUAJIEKTPUKA WU TMOJYNPOBOJHUKU. 3aKOH COXPAHEHUSI AJIEKTPUUYECKOTO
3apsna.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. TouyeyHbll 3lEKTpUYECKUI  3aps.
DnekTpudeckoe noiie. Hanmpsok€HHOCTh 3iekTprudeckoro notis. [IpuHuun cynepno3nnuu
ANEKTPUYECKUX noJieh. JInHuM HanpsHKEHHOCTH AJIEKTPUUYECKOTO MOJIS.

PaGora cun snekrpocratuueckoro mnosig. IloTreHuuan. Pa3HOCTh MOTEHIMANOB.
[IpoBOAHUKM U  JUANEKTPUKH B  DIEKTPOCTATHYECKOM Tose. Jludnexktpuueckas
MIPOHUIIAEMOCTb.

DnekTpo€MKocTh. KonaeHcarop. DIeKTpOEMKOCTb IIIOCKOT0 KOHAEHCATOpa. DHEPTuUs
3apsHKEHHOTO KOHJZIEHCAaTOopa.

TexHuyeckue ycTpoiicTBa U MPAKTUUECKOE MPUMEHEHHUE: DIEKTPOCKOIL, DIIEKTPOMETD,

ANEKTPOCTATUYECKAsl  3alllMTa,  3a3€MJICHUE  3JEKTpOnpuOOpOB,  KOHAEHCATOD,
KOIIMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLIMI JEUCTBUS JIEKTPOMETPA.

B3auMoeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[TpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IIJIOCKOIO KOHAEHCATopa OT IUIOIIAJM IUIACTHH,
PACCTOSTHUSI MEXK]1y HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEeHHOr0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenune anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii 31ekmpuveckuii mox. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKHUI TOK. YCJIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. McTouHuKH
toka. Cuna Toka. [1oCTOSHHBIN TOK.

Hanpsikenue. 3akon Oma 111 yyacTka UEu.

DNEKTPUYECKOE  COMPOTHUBIICHUE. YaenpHOE  CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIIAHHOE COEAMHEHUE MPOBOIHUKOB.

Pabora snektpudeckoro toka. 3akoH [[xoyns—JleHiia. MomHOCTh 3JI€KTPUYECKOTO
TOKA.

DIIEKTPOJABHKYIIAsl CUJla U BHYTPEHHEE CONPOTUBJIEHUE NCTOYHUKA TOKA. 3akoH Oma
JUTSl TIOJTHOM (3aMKHYTOM) aieKkTpruueckoit renu. KopoTkoe 3amMbikaHue.



DNeKTpoHHasi MPOBOJAUMOCTh TBEPIABIX METALIOB. 3aBUCHMOCTH COINPOTHUBIICHHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpu4YecKuid TOK B BakyyMe. CBONCTBA 31IEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAass U MPUMECHAs! MPOBOJMMOCTh OIYIPOBOIHUKOB.
CsoiictBa p—n-niepexoa. [lonynpoBoagHUKOBbIE TPUOOPHI.

DNEeKTPUYECKUNA TOK B PACTBOPAX M PACIUIABAX 3JIEKTPOJIUTOB. DIEKTPOIUTAYECKAS
TUCCOLUAIMS. DIEKTPOIIU3.

DNeKTpU4ecKuii TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIBHBIN pa3psi.
Mounus. [1na3zma.

TexHnuecKue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP, BOJBTMETP,
peocTar, UCTOYHUKU TOKAa, 3JEKTPOHArpeBareibHble MPHUOOPHI, AIEKTPOOCBETUTEIBHBIC
npuOOpbI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN TUOJI, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
IIOJIyIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HAMIPSKEHHUSL.

3aBUCUMOCTb CONPOTHUBICHUS LIMIMHIPUIECKUX POBOAHUKOB OT JIJIMHBI, TIJIOIIATN
MONEPEYHOT0 CEYEHHs U MaTepuara.

CMeliaHHOE COEIUHEHUE TPOBOTHUKOB.

[IpsmMoe  W3MepeHME  DIEKTpOABWKYWIEH  cwibl.  KOpoTkoe — 3aMbIKaHuE
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIICHUS METAJNIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoil pa3psia 1 NpOBOANMOCTb BO3AYyXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD INOAA.

Vuenuueckuii oxcnepumenm, nabopamopmvie pabonvl

N3yuyeHune cMeanHoro COeIMHEHUs PE3UCTOPOB.

WN3mepenne 3IIEKTPOABMKYIIEH CHJIbI HCTOYHUKA TOKAa M €ro BHYTPEHHETO
COIMPOTHUBIICHUSI.

Habmronenue snexrpoiusza.

MexnpeamMeTHbie CBSA3H

Nzyuenne kypca ¢pusnku 0a30Boro ypoBHs B 10 Kjacce OCyIIECTBISETCS C yUETOM
coJiepKaTeNbHbIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHK{, OMOJIOTMH, XUMUH,
reorpaduu U TEXHOJOTHH.

Meorcnpeomemnvie nonamusl, CBI3aHHbIE C U3YYEHUEM METOJ0B HAYYHOIO NO3HAHUSL:
SBJICHHE, HAy4YHbIN (aKT, THUMOTE3a, (pu3ndeckas BeITUINHA, 3aKOH, TEOPHs, HaOIIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MO/JIETb, U3MEPEHUE.

Mamemamuka: pellleHue CUCTEMbl ypaBHEHUM, JIMHEWHas (yHKIus, mnapadoia,
runepOona, ux rpadukd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIMHU: CHHYC, KOCHHYC,
TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKLIAN
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.



buonoeus: wmexannuyeckoe IBWKEHHME B >KUBOW mpuponae, mauddysus, ocMmoc,
TEIJIOOOMEH JKUBBIX OPTraHW3MOB (BUIBI TEIUIONEPENayud, TEMJIOBOE pPAaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: JTUACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB W MOJEKYJ, MOJb
BEIIECTBA, MOJISIPHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEM U Ta30B,
BJIEKTPUYECKUE CBOMCTBA METAIUIOB, SJICKTPOIUTAYECKAS JUCCOLINAIMS, TAJIbBAHUKA.

T'eoepaghus: BnaxxHOCTB BO3TyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBWKEHUN C HCIOJIH30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, MOJIIUITHUKHI, UCITOJIb30BAHHUE 3aKOHA COXPAHECHUS UMITYJIbCA B TEXHUKE
(paketa, BOJOMET W ApYyTHE), IBHUTATEIh BHYTPEHHETO CTOpaHHs, HapoBas TypOuWHa,
OBITOBOM  XOJOJWUJBHUK, KOHJUIIMOHEDP, TEXHOJOTHU IIOJYyYCHHUS COBPEMEHHBIX
MaTepuajgoB, B TOM YHUCIE€ HAHOMATepHaJIOB, U HAHOTEXHOJIOTUM, DJICKTPOCTATHYECKAs
3allUTa, 3a3EMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN MIPUHTEDP,
AJIEKTpOHArpeBaTeIbHbIC TPUOOPHI, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KITACC
Pazjnen 4. JiiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocTostHHBIE MarHUTHI. B3auMo1€iCTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bekrop MarHuTHOM WMHAyKUuUW. [IpyHOMN Cynepno3suuyMyu MarHUTHBIX Mojed. JIuaum
MAarHUTHOM WHAYKIMU. KapTuHa IHMHWUKA MarHUTHOW WHAYKIUU TI0JI1 MOCTOSIHHBIX
MarHuTOB.

MarauTHoOe 11071€ TPOBOAHUKA ¢ TOKOM. KapTrHa JIMHUN MHIYKIIMA MATHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO TMPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHKA, KAaTYIIKU C
TokoM. OnbIT OpcTeaa. BzaumoaencTere NpOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOyJIb U HAPABJICHUE.

Cuna Jlopenua, e€ MOaynb W HampablieHUE. [[BH>KEHUE 3aps>KEHHOW YacTUIBI B
OJIHOPOJAHOM MarHuTHOM nosie. Pabota cuiibl JlopeHiia.

SBneHHE HNEKTPOMArHUTHOM HMHAYKUMHU. [IOTOK BekTOpa MAarHUTHOW WHIYKIWU.
DJIEKTPOABUKYILAS CUJIa UHAYKINA. 3aKOH 3JIEKTPOMarauTHOM nHAyKuu dapases.

BuxpeBoe 3nekTprduecKoe mosie. DIEKTPOABUKYINAS CHIIa UHAYKIHHA B IPOBOJHUKE,
JIBHKYIIEMCS TOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM TOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTD. SIBNEHNE CAaMOUHIYKIIMU. DIEKTPOIBIXKYIIAS CHJIa CAMOWUH TYKIIUH.

DHeprusit MarHUTHOTO TOJIs1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHudecKkre YCTpPOWCTBA M MPAKTUUECKOE NPUMEHEHHUE: MOCTOSIHHBbIE MArHUTHI,
AIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIHN JIEMEHTAPHBIX YaCTHULI, MHIYKIIMOHHAS
eYb.

Jlemoncmpayuu

OnsIT IpcTena.

OTKJIOHEHHE AIIEKTPOHHOIO MMyYKa MArHUTHBIM TIOJIEM.



JIvHAM MHIYKIMY MATHUTHOTO TIOJISL.

B3anmoneiictBre AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuiibl JIOpeHIIa Ha MOHBI JIEKTPOJIATA.

SIBNIeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTh  AJIEKTPOJBIXKYIIEH CHJIBI HMHIYKIAA OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHnE CaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamophsie pabonul

N3ydeHne MaraHuTHOTO TOJISI KaTYIIKU C TOKOM.

Hccnenoanue 1ecTBUA MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Paznen S. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 371eKmMpoOMaAzZHUmMHble KONedOanus

Koneb6arenbnast cuctema. CBOOOHBIE MexaHUYeckue KoJjiebaHusi. ['apMoHuueckue
konedanus. Ilepuon, yactora, ammutyna u (aza xoneOaHuid. [IpyKWHHBIA MasTHUK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHME TapMOHUYECKHX KoseOanuii. [IpeBpaienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii KOHTYp. CBOOOHBIE JIEKTPOMArHUTHBIE KOJeOaHUs B HACaIbHOM
KOJIeOATeTbHOM KOHTYpe. AHJIOTUS MEXAY MEXaHUYECKUMH M 3JIEKTPOMArHUTHBIMU
koneOanusimu. ®opmyrna TomcoHa. 3aKOH COXpaHEHHUS DSHEPTrUM B  HUACAIBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aryxammmx KojeOaHUsX. BbIHYyXIEHHbIE MEXaHUYECKUE
KoJie0anusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

Ilepemennbii Tok. CHHYCOWIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOTO
TOKa. AMIUIMTYAHOE U JCUCTBYIONIEE 3HAYEHHUE CUJIbI TOKA M HATTPSKCHUS.

Tpanchopmarop. [TpousBoacTBo, nepeaaya u NOTPEOICHUE IICKTPUIECKON IHEPTHUH.
DKOJIOTUYECKUE PUCKU TPHU IMPOU3BOACTBE AIEKTpO3HEprun. KynbTypa HCHOJIb30BaHUS
3JIEKTPOIHEPTUU B IOBCEIHEBHOW KU3HM.

TexHuueckre yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: DJIEKTPUUYECKUU 3BOHOK,
TEHEPATOp MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpONepeaay.

Jlemoncmpayuu

UccnemoBanue  mapamMeTpoB  KoJieOAaTenbHOM  CUCTEMBbI  (NIPY)KUHHBIA WK
MaTeMaTUYECKUI MasTHHK).

Habumoienue 3aryxaromux KoieoaHui.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmonenue pezonanca.

CB0OOIHBIE AJIEKTPOMATrHUTHBIC KOJIEOaHMUS.

OcuwuiorpaMmbl  (3aBUCUMOCTH CHJIBI  TOKAa UM HANPSsKEHUS OT BPEMEHH) s
AIIEKTPOMATHUTHBIX KOJICOAHMIA.



Pe3onaHc npu nocieqoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH
Y KOHJIEHCATOopA.

Mopneinb JINHAN JIEKTPONEPEIayH.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOAA MalbIX KOJIEOAHHWI Ipy3a Ha HUTU OT JUIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBanne nepeMEHHOrO0 TOKAa B LENH M3 IOCIECAOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbLE 0JIHbL

Mexanudeckue  BOJIHBI, ycnoBus — pacnpoctpaHeHus. Ilepuwon.  Ckopocts
pacnpocTpaHeHus U JyIMHa BOJHBL. [lonepeunbie 1 npoaoibHbIE BOJIHBL. HTEepdhepeHuus u
IUPPAKIIST MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I'poMKocTh 3Byka. Beicota Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. YCIOBUS M3JIYyYEHUs DJIEKTPOMArHUTHBIX  BOJH.
B3anmnuas opuentanusa BexktopoB E, B, V B anexkrpomarnutHOi BoOaHe. CBONCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPAXXEHHWE, MpPEJIOMJIEHUE, Mojspu3anus, Iudpakius,
uHTeppepeniusa. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkaya 3J1eKTPOMarduTHBIX BOJIH. [IpMEHEHNE 2IEKTPOMATrHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIMIIBI paIUOCBA3YU U TEIIEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHuueckue  ycTpoOCTBA W INPAKTUYECKOE IPUMEHEHHE:  MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPA3BYKOBas JUAarHocTHKa B TEXHUKE M MEIULUHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacrpocTpaHEHHUE MONEPEUHBIX U MPOJOJIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

Habutoienue otpaskeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepenunu 1 qudpakiinii MEXaHU4eCKUX BOJH.

3BYKOBOW PE30HAHC.

HaGntogenue cBsA3M IPOMKOCTH 3BYKAa M BBICOTHI TOHA C AMIUIUTYAOW U YacTOTOM
KOJIEOaHUH.

HccnenoBanue CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPa)XEHHUE, IPEIIOMIICHUE,
noJisipu3anus, IMppakuus, tHTepPepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas onrtuka. [IpsmMonuHeHOE pacpOCTPAHEHUE CBETA B OJHOPOIHOU
cpene. JIyu cBera. TOUECUHBIN UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHune n300pakeHuil B MIOCKOM
3epKajie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIIEHHUS CBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHEee oTpaxkeHHUeE. [IpeaenbHblil yroi noJIHOro BHYTPEHHETO
OTpPaKEHUH.



JHucniepcus cBeta. CloXHBIN cocTaB 6esioro cBeta. LIBerT.

CoOuparomue U pacceuBaromue JUH3bL. TOHKas JHnH3a. DOKYCHOE PACCTOSHHUE U
onTHYecKas cuja TOHKOW JiMH3bL. IlocTpoeHune wu300pakeHMid B cOOMparonMx U
paccenBaroMX JuH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

IIpenensl TPUMEHUMOCTH TEOMETPUYECKOM OIITHKH.

Bonnosas ontuka. Mutepdepenmus cBera. KorepeHTHble HCTOYHHKHU. Y CIOBUS
HaOMIOACHUST MaKCUMyMOB M MHHUMYMOB B WHTEpPGEPEHIIMOHHOW KapTHHE OT ABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YclIoBUE HAONIIOJACHHS TJIaBHBIX
MaKCHUMYMOB IPU NaJ€HU MOHOXPOMAaTHYECKOIO CBETAa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cera.

TexHnueckne yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHUE: OUKH, Jyma, (oToamnmapar,
MPOEKIIMOHHBIA anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, NU(PaKIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsiMmonuHEHOE pacIpOCTPaHEHUE, OTPAKEHHUE U MTPETOMIICHHE CBeTa. ONTHYECKUE
puOOpPBI.

[TonHo€e BHyTpeHHEE OTpaxeHne. Moaens CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue narepdepeHimmy crera.

Habnronenune nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[TomydyeHue criekTpa ¢ TOMOIILI0 AUPPAKITMOHHON PEIIETKY.

Hab6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopmsie pabonol

N3mepenne nokazaress npeioMJIeHUs CTEKIA.

WccnenoBanue cBOWCTB M300payKEHUN B TMH3AX.

Habnronenue aucnepcuu cBera.

Pazngen 6. OcHOBBI ClIEIIHAIBHOI TEOPUH OTHOCHTEIBHOCTH

I'pannupl TPUMEHUMOCTH KJIACCMYECKOM MexaHuku. llocTynartel crnenuanbHOU
TEOPUU OTHOCUTEIBLHOCTU: UHBAPUAHTHOCTh MOJTYJISI CKOPOCTH CBETA B BaAKyyM€, TPUHIIUII
OTHOCUTEJIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKPAILICHUE JJINHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ SHEPTUEHN U UMITYJILCOM PEJISITABUCTCKON YaCTUI[bI. DHEPTHUSI TOKOA.

Pa3znen 7. KBantoBas ¢usuka

Tema 1. dnemenmot K6AHM OG0 ONMUKU

®otonbsl. opmyna [lnanka cBsi3u ’HEpruu (POTOHA C €ro0 YaCTOTOH. DHEprus u
UMITYJIbC (POTOHA.



OtkpeiTiie U uccrnenoBanue (ororddexra. Ombitet A. I'. CromeroBa. 3akoHBI

dotorddekra. VYpaBHenue OiHmTerHa 118 (porosaddexra. «KpacHas rpanunan
dhotorddekra.

JlaBenne cBera. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M MPaKTUUECKOE IPUMEHEHHE: (POTOIIEMEHT, (OTOAATUHK,
COJIHEUHasi OaTapesi, CBETOUO.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (GoTod(deKTa.

CBeToanoI.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnwiTel Peszepdopna mo paccesHUIO o -4acTHIL.
[Inanerapunas moaens aroma. I[loctynarsl bopa. M3nydenne u norsiomeHue GOTOHOB IPH
IIEPEXOE aTOMa C OJHOTO YPOBHS 3HEPruu Ha Ipyroil. Bunael ciektpoB. CekTp ypoBHEH
SHEPTUU aToMa BOJOPOJIA.

BonnHoBbeie cBoiicTBa uyactuil. Bomnbl jge bpoitns.  KopnyckynispHO-BOJHOBOM
Iy aJli3M.

CHoOHTaHHOE U BBIHYKJEHHOE U3ITyYEHUE.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE ITPUMEHEHHME: CIEKTPAIBbHBIM aHAIN3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopra.

Ornpenenenue NIMHBI BOJIHBI JIa3epa.

HaGnronenue nuHenvyaTsixX CIEKTPOB U3TYyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabonol

HaOnronenue nuHeiyaToro CekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHThI,  JOKa3bIBAIOIIME  CJOXKHOCTh  CTpoeHus  danpa. OTKpbiTHE
paanoakTuBHOCTH. OmnbiTel Pe3zepdopna mo ompeneneHuro cocTaBa pPajauOaKTHBHOTO
u3nydenus. CoiicTBa anb(da-, 6eTa-, raMmma-u3nydeHus. BiausHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.

OTtkpeITHE TPOTOHA U HeWTpoHa. HykinonHnas moaens sipa ['eitzendepra—lBaneHko.
3apsn saapa. MaccoBoe uncio siapa. M3otomsl.

Anbda-pacnaa. DIeKTpOHHBIA M TMO3UTPOHHBIA OeTa-pacnaza. ['amma-uzinydeHue.
3aKOH paIMOaKTUBHOIO pacnaja.

DOHeprus CBS3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlegekT macchl sapa.

SnepHble peakunu. Jlenenue u CUHTE3 s1IEp.

SAnepubiit peakrop. Tepmosiaepubiii cuHte3. [[poOieMbl M MEPCHEKTUBBI SAEPHOU
AHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHONU SHEPTETUKH.



DneMeHTapHble YaCcTULbl. OTKPBITUE MO3UTPOHA.

Mertonabl HAOMIOIEHUS M PETUCTPALIMU JIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTalIbHbIE B3auMoiecTBUS. EquHCTBO (pr3nyeckoit KapTUHBI MUpa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: JO3UMETp, Kamepa
Bunscona, simepHsbIil peaktop, aToMHasi 6omoba.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOLIUX YaCTHL.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM oTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKHI

Otanbl pa3BUTUS acTpoHOMUM. lIpukiIagHOe W MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMUM.

Bun 3Bé3nnoro Heba. Co3Be3us, ipkue 3BE3/1bl, TUIAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cuctema.

Connue. ConHeuynasi akTUBHOCTh. MlcTouHuK sHeprun CoJiHLa U 3BE3MA. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKH. [[narpamMMa «CHEKTPAJIbHBIA KIIACC — CBETUMOCTBY». 3BE3IbI
TJIABHOM TMOCIIEN0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» ISl 3BE3]] TJIABHOUN
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpEMEHHBIE NPEACTABIEHUS O
MPOUCXOXKICHUM U 3BOOIMKA COJHIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Muieunsiii [1yTh — Hamia [Nanaktuka. [Tonoxenue n nukenue ComnHua B ['anakTuke.
Tunel ranaktuk. Paguoranaktvky u kBa3zapel. UEpHbIE ObIPHI B iApaX FAJIAKTHK.

Bcenennas. Pacipenue Beenennoii. 3akon Xa06:ma. Pazoeranue ranaktuk. Teopus
bosbiioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas crpykrypa Beenennoii. MetaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus

HaGnronenuss HEBOOpPYKEHHBIM TJ1a30M  C  HMCHOJB30BAaHUEM  KOMITBIOTEPHBIX
MIPWIOKEHUHN NI OTpeIeTICHUST TIOJIOKEHHUST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1si CEBEPHOro MOMYyIIapus U SIPKUE 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, mianet, Maeunoro [ytu.

O06o0maroniee NOBTOPpeHNE

Ponb ¢u3uku 1 acCTpOHOMUU B SKOHOMHMUYECKOH, TEXHOJOTUUECKOM, COIMATBHON U
ATUYECKON cdepax NesTeT-HOCTH YeOBEKa, pojib U MeCTO (M3UKA W aCTPOHOMHUU B
COBPEMEHHOM HAay4YHOW KapTUHE MHpPA, POjb (U3HUECKOW Teopur B (HOPMHUPOBAHUU
MPEACTABICHUI O PU3NYECKON KApTUHE MUPA, MECTO (PU3UUYECKON KAPTUHBI MUpa B OOLIEM
pAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPOJIE.

MesxknpeameTHbie CBSI3U

Nzyuenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocymecTBisieTcs: ¢ y4éTom
CoJlepKaTeNIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHK{, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.



Meorcnpeomemmnvie nonamusl, CBI3aHHbIE C U3YYEHUEM METOJ0B HAYYHOT'O MTO3HAHUSA:
ABJICHUE, HAyYHbIN (PakT, rumoresa, pu3nveckas BeIMYNHA, 3aKOH, TeOpHUs, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBl YPABHEHHMM, TPUTOHOMETPUYECKHE (YHKIUU:
CUHYC, KOCHHYC, TAaHI€HC, KOTAHTE€HC, OCHOBHOE€ TPHUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbl M HUX IPOECKLIHM HA OCHU KOOPAUHAT, CIIOKEHUE BEKTOPOB, ITPOU3BOJHBIC
AJIEMEHTApHbIX (PYHKLIMHA, IPU3HAKU HOJ00US TPEYTOJbHUKOB, ONPEIECIICHUE IUIOIIAIU
IJIOCKUX (UTyp ¥ 00BEMA Tell.

Buonozcus: snekTpudeckue sSBICHUS B AKUBOM NMPHUPOJIE, KOJeOaTeIbHbIE IBUKEHUS B
KUBOU MPUPOJIE, ONTUUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE pagUallii HA )KUBBIC
OpraHU3MBl.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KDUCTAJUINUECKAsl CTPYKTypa TBEPIBIX TEll,
MEXaHU3Mbl 00pa30BaHUsI KPUCTALTMYECKON pEIETKH, CIEKTPATIbHBIN aHAIN3.

l'eocpaghus: MarHWTHBIE TOJIOCA 3€MJIM, 3aJIe)KM MarHUTHBIX Py, (HOTOChEMKA
36MHOM ITIOBEPXHOCTH, NPEICKA3aHUE 3€MIIETPSICCHUN.

Texnonocus:  JIMHAA  JJEKTpPOINlepenad, TEHEpaTop  MEPEMEHHOrO0  TOKa,
AJNIEKTPOJBUraTENb, UHAYKIIMOHHAS 1I€4b, pajgap, paJluONpUEMHHK, TEIEBU30D, AaHTCHHA,
tenedoH, CBY-neub, MpOEKIMOHHBIN armapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHAas Oarapes.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeameta «duznka» Ha ypoBHE CpPEIHETO 00111eT0 00pa3oBaHUs
(6a30BBIl  YpOBEHb) JOKHO OOECHEYUTh JOCTHXKEHHUE CICAYIOIIMX JIMYHOCTHBIX,
MeETaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS Yy4eOHOTro mpenmeTra «®Du3uKay HJOJKHBI
OTpaXXaTh  TFOTOBHOCTh M  CIIOCOOHOCTH  OOyYalolmUXCS  PYKOBOJICTBOBATHCS
c(hOopMUPOBAHHOW BHYTPEHHEN MO3UIIUEH JIMYHOCTU, CUCTEMOMN 1IEHHOCTHBIX OPUEHTALINM,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KHU3HEHHOTO OMbITa M OIbITa JEATEIbHOCTH B
MPOLIECCE PEATN3AMUA OCHOBHBIX HAIMPABICHUM BOCHUTATEIBLHOW AEATEIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpaskaaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTh T'PAXKIAHCKOM TMMO3MUIIMM OOYYalolIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPaIULIMOHHBIX 00I11eYeTI0BEUECKIX T'YMaHUCTHUYECKUX "
J€MOKPATUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIATEIILHOCTh B MHTEPECAX I'PaKIaHCKOTO 00I1IeCTRA,
y4acTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHu3alliu;

YMEHHUE B3aWMOJICHCTBOBATh C COUMAIBHBIMA MHCTUTYTAaMU B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYCHUEM;



TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIeATEILHOCTH;

2) NaTpMOTUYECKOI0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaXKIaHCKOM HIGHTUYHOCTH, MAaTPUOTU3MA,

IIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJAaM, JOCTUAKEHUSIM POCCUINCKHUX
YIEHBIX B 0077aCTH (PU3UKHU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHNS;

CIIOCOOHOCTh  OIICHHWBAaTh CUTYyallUl0 W TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OpUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIE B
NEATEeIIbHOCTU YYEHOTO;

OCO3HaHME JUYHOTO BKJIaJIa B IOCTPOSHHUE YCTOMIMBOTO Oy IyIIIETO;

4) 3cTeTHYeCKOro BOCIIMTAHHSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs OSCTETHKY HAy4YHOTO TBOPYECTBA,
MIPUCYIIETO (PU3UUECKON HayKe;

5) TPy10BOTr0 BOCIIUTAHMS

HWHTEpEC K pas3iuyHbIM cepam mnpodeccuoHambHON JEATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOW M TEXHHMKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOpP Oymyiei
npodecCHH M pealin30BbIBATh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 001aCTH (PU3HKU
Ha MIPOTSHKCHUH BCEH JKU3HMU;

6) ’K0J10rMYeCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH IKOJIOTHUCCKON KYJIbTYPhI, OCOZHAHHUE TJIO0ATBLHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIJAHUPOBAHUE U OCYLIECTBJIIEHUE IEVUCTBUM B OKPYKAIOIIEN CPEE HA OCHOBE 3HAHUS
[eJIEW YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA;

pacIIMpeHne OIbITa JEITCIHPHOCTH SKOJOTHUYECKON HAINpPaBICHHOCTH Ha OCHOBE
MMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

7) HUEeHHOCTH HAYYHOTI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUUECKON HAYKH;

OCO3HaHWE IICHHOCTU HAy4YHOH JEATEIIbHOCTH, FOTOBHOCTh B MPOLIECCE H3YyUYCHUS
(hU3UKH OCYIIECTBIISATh IMPOCKTHYIO M UCCIICIOBATEIIbCKYIO ICATEIbHOCTD HHANBUYaTbHO
U B TpyIIIE.

METANPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIC yUeOHbIE 1eiiCTBHS
ba3oBble 1ornueckue AecTBU:
CaMOCTOSTENEHO (POPMYIIHPOBATH U aKTYaJIU3UPOBATH IPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;
ONPEAETATH LETU AEATCIbHOCTH, 3J1aBaTh MAPAMETPhI U KPUTEPUU UX JOCTUKECHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS] B paccMaTpUBaEeMbIX (DU3NUECKUX
SIBJICHUSX;



pa3pabaTbiBaTh IUIAaH peuleHus NpoldjeMbl C Y4YETOM aHaIM3a HMEIOIIUXCS
MaTepHalbHbIX U1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBHI B JESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEISIM,
OLICHUBATh PUCKH MOCIEICTBUN AESTEIbHOCTH;

KOOPJIMHHUPOBATh M BBHINOJHATH PabOTy B YCIOBHUSX PEaIbHOr0, BUPTYAJIIBHOIO U
KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUIEHUE ITPU PEILICHNUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejbCcKue 1eMCTBUSA:

BJIa/I€Th HAYYHOUN TEPMUHOJIOTHEHN, KIIFOUEBBIMU MIOHATUSAMU U METOJIaMU (PU3HUECKOMN
HayKU;

BJIQJIETh HABBIKAMH Y4E€OHO-HCCIEIOBATENbCKOW W MPOEKTHOM NEATEIbHOCTH B

obnactu (pU3MKH, CIIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/IOB
pelieHus 3a1a4 PU3NIECKOro Coiep KaHus, IPUMEHEHUIO Pa3IMYHbIX METO0B IMO3HAHUS;

BJIAJIETh BUAAMHU JIESITEIIBHOCTH 110 ITOJIYYEHUIO HOBOTO 3HAHMS, €T0 UHTEPIIPETALUH,
peoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTyalUsX, B TOM YHUCIE MPHU
CO3J]aHUM YYEOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJW3MpPOBATh 3a/1ady, BBIIBUIaTh
TUNoTe3y €€ penieHusi, HAXOAUTh apryMEHTHI JUIsl TOKa3aTelIbCTBa CBOMX YTBEP KICHHI,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PELLICHNUS;

AHAJIM3UPOBATh IIOIYYEHHBIE B XOJE€ PEUICHUS 3aJa4d pPE3yJIbTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTh U (POpMYIHpPOBaTH COOCTBEHHBIE 3314l B 00pa30BaTEIbHON 1E€ATEIBHOCTH,
B TOM YHCJIE€ IPU U3YUEHUH (PU3HKY;

JaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIbIT;

YMETb IEPEHOCUTD 3HAHUSI O (PU3UKE B MPAKTUYECKYIO 00J1aCTh )KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE UJIEU, IIPEJIaraTb OpPUTMHAIBHBIE TOAXOAbI U PELICHMUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pab6ora ¢ undpopmanmeii:

BJQJE€Th HABBIKAMHM TOJY4eHUS HHPOpMaluuu (PU3HUECKOTO COAEpKAHUS U3
VMCTOYHMKOB  pa3HbIX THIIOB, CaMOCTOSITEIbBHO OCYLIECTBJISITH IIOWUCK, aHaJu3,
CUCTEMATU3ALMI0 U MHTEPIPETAlMI0 HMHPOPMALMM PA3TUYHBIX BUAOB U  (opm
MIpeICTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALINY;

UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 33]a4 C COOMIOIEHUEM
TpeOOBaHUIl 3PrOHOMMKHM, TEXHHKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30I1aCHOCTH;

CO371aBaTh TEKCThl (PU3UYECKOTO COJIEPKAHUS B PA3IUYHBIX (opMaTax ¢ y4ETOM
Ha3HaueHUs WH(OpMAUU U LEJIEBOM ayJuUTOpUHU, BBHIOMpass ONTUMANIbHYIO (OpMy
IIPEACTABJICHUS U BU3YyAIM3aLUU.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHA:

OCYIIECTBIISATH OOIIEHNE Ha YpOKaX (PM3UKU M BO BHE-YPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIUKTHBIX CUTYallMi U CMATYAaTh KOH(PIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHUS C MCIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHJIUBUIYATbHOU pabOTHI;

BBIOMpATh TEMATUKY U METOBI COBMECTHBIX JICHCTBUH C yUETOM OOIIUX UHTEPECOB U
BO3MOKHOCTEM KaKJ0T0 YJIEHA KOJUJIEKTHBA;

NPUHUMATh LEIN COBMECTHOW NESITENBHOCTH, OPraHW30BBIBATh U KOOPJIWHHUPOBATH
JNEUCTBUSA MO €€ JOCTHXKEHUIO: COCTABJIATH IUIaH IEUCTBUN, PACTIPEACIISITh POIU C YUETOM
MHEHUH y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4eCTBO CBOETr0 BKJIaJa M KaXJOro Y4YaCTHHKA KOMaHIbl B OOIIMii
pe3ynbTaT 1Mo pazpabOTaHHBIM KPUTEPHUSIM;

MpeaJiaraTh HOBBIE MPOEKTHI, OEHUBATH UAEH C TO3ULIMK HOBU3HBI, OPUTUHAILHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMYHBIX CHUTYyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATHBHBIM.

PeryisiTuBHbBIE YHMBepPCcaJbHbIe YueOHbIe 1eliCTBHUSA
Camoopranuzanus:
CaMOCTOSITENIEHO OCYILIECTBIISITh T03HABATENBHYIO AESITEILHOCTD B 001aCTU (PU3HUKH U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH IIJIAH PELICHUS pACUETHBIX U KAYECTBEHHBIX 3a/1a4, TIJIaH
BBINIOJIHEHHSI MPAKTUUYECKON padoThl € Yy4ETOM HMEIOIIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTCHUM;
JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;
pacuIMpATh paMKU y4€OHOTO NMPEAMETa HA OCHOBE JIMYHBIX MTPEANOYTEHUH;
JieaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pEILICHHE;
OLIEHHUBATb MPUOOPETEHHBIH OIBIT;
croco0CTBOBAaTh (DOPMUPOBAHUIO M MPOSIBICHUIO JIPYAUIMU B 001acTH (DU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAIbHBIH HHTEJJICKT:
JaBaTh OLICHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIBHOCTh, OLIEHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISAM;
BJa/IeTh HAaBBbIKAMU II03HABATENBHOM pe(dieKkcun Kak OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
MCIIOJIb30BATh MPUEMBI peIICKCHH JIJIs1 OLICHKH CUTYaI[iH, BEIOOpa BEPHOTO PELICHMUS,;
YMETh OLIECHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;
OPUHUMATh MOTUBBI M ApTYMEHTHI IPYTUX MPU aHATIU3E PE3YJIbTaTOB ACSITEIbHOCTH;
OpPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI M ApIYMEHTHI IPYTUX [IPU AHAJIU3€E PE3YIbTATOB AEATEIBHOCTH;



MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OIIUOKH.

B nporniecce A0CTIKEHMS TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOTPAMMBI 110 (pH3HKe
AN YpOBHS CpPEAHEro ooOmero oOpa3oBaHUS Yy OOYYaIOMIMXCA COBEPUICHCTBYETCS
IMOIMOHATIBHBIA UHTEJUICKT, TIPEAIONIararoiuii chOpMHUPOBAHHOCTb:

CaMOCO3HAHUs, BKIFOYAIOMIETO CIHOCOOHOCTh TIOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIPABIICHHUS Pa3BUTHS COOCTBEHHOW 3MOIIMOHAIBHOMN CQepshl, OBITH
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS,  BKJIIOYAIONIETO  CAMOKOHTPOJIb, yMEHUE  IMPUHHMATh
OTBETCTBEHHOCTH 32 CBOE TOBEJCHHE, CIIOCOOHOCTh aalTHPOBATHCS K 3MOIMOHAIEHBIM
U3MEHEHHSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPBHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKJIFOYAIOIICH CTPEMIICHUE K JOCTHKCHUIO LIS U YCIEXY,
ONTHMHU3M, HHUIIHATHBHOCTh, YMEHHUE JISHCTBOBATH HCXOMS U3 CBOUX BO3MOXKHOCTEIH;

OMITATUH, BKJIFOYAIOMICH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIILHOE COCTOSTHUE JIPYTHUX,
YUUTBHIBATH €0 TMpPH OCYIICCTBICHWU OOINEHHs, CHOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHMIO;

COLMAIbHBIX HABBIKOB, BKJIFOYAIOIIMX CHOCOOHOCTH BBICTPaMBATh OTHOIICHUS C
APYTUMH JTIOABMHU, 3200THTHCS, TIPOSIBIISAT HHTEPEC M pa3pemiaTb KOHPIUKTHL.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kijiacce mpeamMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHM:

JEMOHCTPUPOBaTh Ha NpHUMEpPax pojb M MecTo (Gu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU U TEXHOJIOTHM,
B [IPAKTHUYECKON JEATEIBHOCTH JIFOJIEH;

YUUTBIBATh TPAHUIIbI IPUMEHEHHS U3YUYEHHBIX (PU3NUYECKUX MOJENIEeN: MaTepralibHast
TOYKa, UHEpLHAJIbHAs cUCTeMa 0TCuéTa, abCOIIOTHO TBEPAOE TENO, UACAIbHBIN a3, MOJENIN
CTPOECHMS Ta30B, JKUAKOCTEM W TBEPABIX TEJ, TOYECYHBIM DJIEKTPUYECKUU 3apsia IpHU
peteHn pU3NYECKHX 3a/1ay;

pacno3HaBath (GU3HUECKHUE SBICHUS (MPOIIECChI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUS BELLECTBA U AIEKTPOJAUHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBH)KEHUE, CBOOOJHOE MaJIeHUe Tell,
JBIDKCHUE TI0 OKPYKHOCTH, WHEpLHUs, B3auMojehcTBue Tei, nuddysus, OpoyHOBCKOE
JBUYKEHUE, CTPOCHUE KUJIKOCTEN U TBEPABIX TeJl, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUU
(oxnaxxJeHun), TEIUIOBOE pABHOBECHE, MCHApPEHHE, KOHJEHCAlus, IUIABJICHHE,
KpUCTaJUIM3alusl, KUIICHHE, BJIAXKHOCTh BO3[yXa, IMOBBIIICHHE JABJICHUSA ra3a MpU €ro
HarpeBaHUM B 3aKPBITOM COCYAE, CBS3b MEXKIYy IIapaMeTpaMH COCTOSIHHMS Ta3a B
M30IpolLeccax, INEKTPU3aLUs TEJl, B3aUMOAECHCTBUE 3aps/I0B;

ONMKCHIBATH ~MEXAHUYECKOE JBWIKEHUE, UCIHOJIb3ysd (PU3UUYECKHE BEIUYUHBIL:
KOOpPJIMHATA, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJla, CUJIa, UMITYJIbC TENa,
KMHETUYECKasi SHEprus, MOTeHIMAIbHAsl SHEPTus, MeXaHu4eckas paboTa, MeXaHU4YecKas
MOIIHOCTb; TIPU OMMCAHUU MPABWIBHO TPAKTOBATHh (PM3MYECKUU CMBICT HUCIOIb3YEMBbIX



BEIIMYMH, WX OOO3HAUEHUS M EIUHUIIBI, HAXOAUTh (DOPMYIIBI, CBS3BIBAIONIUE TaHHYIO
(MBUYECKYIO BETMYHUHY C IPYTUMH BEITMUYNHAMU;

ONMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUJIOBBIE SIBIICHUS, WCIIOIB3YS
(dbu3MYecKue BEIWYMHBI: JABJICHHUE Ta3a, TeMIepaTrypa, CPEIHss KHUHETHYeCKas dHEPrus
Xa0TUYECKOTO ABMKEHUS MOJIEKYJ, CPEAHEKBAIpATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOThl, BHYTPEHHsISI JHeprus, padbora raza, KOdDPUIMEHT MOJE3HOrO JeUCTBUS
TEIJIOBOTO JBUTATENSI; TMPU OMUCAHWW TPABWIBHO TPAKTOBATh (HU3UYECKUH CMBICT
HCITOJIh3yEMbBIX BEJIMUWH, NX 0003HAUCHUS U €IMHUIIBI, HAXOAUTH ()OPMYJIbI, CBS3BIBAIOIITHE
JTaHHYI0 GU3UYECKYIO BEJIUUYUHY C APYTUMH BEIUUYUHAM;

ONMUCHIBATh M3YYECHHBIE DJIIEKTPUUYECKHE CBOMCTBA BELIECTBA M DIIEKTPUUYECKHE
gaBJeHUsT (TIPOLECChl), HCMHOJb3Yyd (U3UUECKUE BEIUYUHBI: AJIEKTPUUECKUN 3apsi,
ANEKTPUUYECKOE TOJIe, HANPSXKEHHOCTh MOJISI, MOTEHIMAN, Pa3HOCTh MOTEHIMANIOB; IMpU
OMMUCAaHUU TIPABWIBHO TPAKTOBaTh (PU3MYECKUM CMBICIT HCIOJB3YEMbIX BEJIMYMH, HX
0003HAaUEHUS U EIUHUIIBI; YKa3bIBaTb (DOPMYIIbI, CBS3BIBAIOIINE NaHHYIO (DPU3UYECKYIO
BEJIMYMHY C APYTUMH BEJIUYNHAMU;

aHaJIM3UPOBaTh (PU3NYECKUE TIPOLIECCHI U SIBJICHUSI, UCIIOJIb3Ys (DU3UUECKUE 3aKOHBI U
MIPUHIUIIBL: 3aKOH BceMupHoro tarotenus, I, I u III 3axonsr HeroTOHA, 3aKOH COXpaHEHUS
MEXaHMUYECKON SHEpPruu, 3aKOH COXPAHEHHS HMIYJbCA, MPUHIMUI CYNEPHO3UIUA CHUJI,
MPUHLIAI PABHOINPABUS HMHEPLMAIBHBIX CUCTEM OTCUETa, MOJEKYISIPHO-KUHETUYECKYIO
TEOPUI0 CTPOCHUSI BEUIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW SHEPIUu
TEIJIOBOTO  JIBIDKEHUSI MOJIEKYJI C aOCOJNIIOTHOM —TeMIiepaTypoil, TMepBbIi 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHMS JJIEKTPUYECKOro 3apsja, 3akoH KyioHa, mpu 3ToM
pasznyath CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKECHHUE U
ycioBUsl (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TMPUHIUIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBHUS UX O€30MMaCHOTO UCTIOIh30BaHUS B IIOBCEIHEBHON KU3HH,

BBITIOJTHSITh SKCIIEPUMEHTHI TI0 MCCJICIOBAHUIO (PU3MUECKUX SIBICHUM U MPOIIECCOB C
WCIOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEpPEHUM, mpu 3ToM (HOPMYJIUPOBATH
npobsieMy/3ajadyy W THUIOTE3y Y4e€OHOro OJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PY/I0BaHUSI, TPOBOUTH OTBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIC M3MEPEHUSI (PU3MUYECKUX BEITUYHH, TIPH STOM
BBIOMPATHh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS U UCIIOIh30BaTh U3BECTHHIE METOIbI OIICHKU
MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3UYECKUMHU BEIMYMHAMHU C HCIOJIb30BaHUEM
MPSMBIX M3MEPEHUH, TPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAThI
MOJIYYCHHOM 3aBUCUMOCTH (DH3WYECKUX BEJIMYMH B BUAE TAOIUI] U TpaduKoB, nemaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIEIOBAHNUS;

coOJiroaTh MpaBuUia 0€30MacHOTO TPYJla MPU MPOBEICHUHN UCCICAOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, y4eOHO-HCCIIEIOBATEIbCKOM M TMPOEKTHOU ACSATEIBLHOCTH C
HCIIOJIb30BAaHNEM M3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarh pacuéTHhle 3aJaddl C SBHO 3aJIaHHON (DU3UYECKON MOJENbI0, MCTIOIB3YS
(¢u3uyeckrue 3aKOHbI W TPUHIMIBIL, HA OCHOBE aHaJM3a YCJIOBHS 3aJaud BbIOMpATh



(bu3NUYECKyI0 MOJEIb, BBIICIATH (PU3NUECKUE BETUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE [T €€
pelieHusl, OPOBOAUTh PAcCYE€Tbl M OLEHHUBATh PEAJBHOCTH IOJIYYEHHOTO 3HAYCHHUS
(U3UYECKON BEJIHYMHBI;

pelmaTh KayeCTBEHHBIE 3a/aud: BBICTPAWBATh JIOTUYECKHM HEMPOTUBOPEUYUBYIO
LEMOYKY PAcCyXICHUU C OMOPOIl HAa M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUECKHUE
SBJICHUS;

UCIIOJIb30BaTh NpPHU pPEHICHUH YYEOHBIX 3aJad COBpPEMEHHbIE HWH(OPMAIIMOHHbIE
TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMUA U TIPEJICTABICHUS yUYeOHON
U Hay4dHO-TOMYJSIpHOM uWHGOpMAIMK, TOJYYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJTU3UPOBATH MOJIy4aeMyI0 HHPOPMAIIHIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUHUCKMX U 3apyOekKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAyKu, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOT U,

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUSA IO (U3MKE B IOBCEJHEBHOW JXU3HU IS
oOecnieyeHus O€30MACHOCTH IMpH OOpalleHHuH ¢ NOpudbopaMuM U TEXHUYECKUMHU
YCTPOMCTBAMM, IJIsi COXPAaHEHUsI 3J0pOBbSI M COOJIOJEHUS HOPM HKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B Irpymnne ¢ BBINOJHEHUEM Pa3JIMYHBIX COLMAJIBHBIX POJIEH, MIAHUPOBAThH
paboTy TPYMIIbI, pallMOHAIBHO PacHpeesiTh 00A3aHHOCTH U TUIAHUPOBATH AEATEIbHOCTD
B HECTaHAAPTHBIX CHUTYyalMsX, AJEKBAaTHO OLEHUBATHh BKJIAJ KaXXJIOI'0 M3 YYaCTHUKOB
IpyNIibl B pELIEHUE pacCMaTpUBAEMOU MPOOIIEMBI.

K xonmy oOyuenuss B 11 ki1acce mpeameTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha NpPHUMEpPax poJdb M MeCTO (PU3MKH B (POPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU U TEXHOJOTHH,
B IPAKTUYECKON JEATEIbHOCTH JIOJEH, LIETOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI
MHUpA;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (U3UUYECKHUX MOJEJCH: TOUeUHBIN
ANEKTPUYECKUH 3apsf, JIyd CBETa, TOUEHHBIH MCTOYHHMK CBETa, SAEpPHAs MOJEIb aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO ]ipa NpU PEIIeHUH (PU3NYECKHUX 3a]1ay;

pacno3HaBath GU3HUECKHUE SBJICHUA (TIPOIIECChI) U OOBICHATH UX Ha OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAaHTOBOM (DU3HMKHU: 3JIEKTPUYECKass MPOBOJUMOCTh, TEIUIOBOE,
CBETOBOE, XHWMHUYECKOE, MArHUTHOE [JEHCTBHUS TOKa, B3aUMOJCHCTBME MAarHUTOB,
ANIEKTPOMATrHUTHAs WHIAYKUMS, JAEMCTBUE MArHUTHOIO IOJII HAa IMPOBOJHUK C TOKOM H
ABWOKYIIMMCS  3apsii, OAJIGKTPOMArHWTHBIE KOJICOAHWS M BOJHBI, MPSIMOJUHEIHOE
pacrnpocTpaHEHHE CBETa, OTPaKEHHUE, MpeIoMIIeHHEe, HHTepdepeHuus, Audpakuus u
MOJISIpU3alvsl  CBETa, Jucrepcus cBera, (orornekrpuueckuit sdpdext (doTodrddexr),
CBETOBOE JaBJIEHNE, BOSHUKHOBEHHE JIMHEWYATOIO CIIEKTPA aTOMa BOJIOPO/1A, ECTECTBEHHAS
Y MCKYCCTBEHHAs paluOaKTUBHOCTb;

ONKCHIBATh MW3YYEHHBIE CBOICTBAa BelleCcTBa (JIIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, BIEKTPUUYECKYI0 MPOBOAUMOCTH PA3JIMYHBIX CpPEll) M DIIEKTPOMarHUTHBIC
ABJICHUS (IIPOLIECCHI), UCHOJb3YA (U3UMUYECKUE BEIUYMHBI: AJIEKTPUUECKUI 3apsj, cuia



TOKa, OJJIGKTPUYECKOE HAMpsDKEHHE, JJIEKTPUYECKOE  CONMPOTHBIICHHE, Pa3HOCTb
MOTEHITUAJIOB, AJIEKTPOJIBIDKYIINAS CHia, paboTa TOKa, WHAYKITUS MAarHUTHOTO TIOJIS, CHUiIa
Awmrnepa, cuna JlopeHla, HMHIYKTUBHOCTb KATYIIKH, OJHEPTUs DIJIEKTPUUYECKOTO H
MarHUTHOTO TIOJIEH, IEPUOJI U YACTOTa KoJieOaHuii B KoJieOaTeIbHOM KOHTYpE, 3apsiji U cuja
TOKa B IPOIIECCE TAPMOHNYECKHX JICKTPOMArHUTHBIX KoJIeOaHuii, POKYCHOE pacCTOSHUE U
ONTHYECKas CWJja JMH3bI, TPHU ONWCAHWH TPABWIBHO TPAKTOBATH (DU3MUECKHH CMBICI
UCIIOJIb3yeMbIX BEJIIMYMH, HX OO0O3HAYEHUSI M EIUHUIBI, YKa3blBaThb (HOPMYJIbI,
CBS3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIIMUYMHAMU;

OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUSI M MPOLECCHI, UCMONb3Ys (HU3UUECKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 9YaCTOTA CBETA, YHEPTHUS U
UMITyJbC (OTOHA, MEPHOJ MOIypaclaga, SHEPTUsl CBSA3M aTOMHBIX SJEp, MPU OMUCAHUU
NPaBUWJIBHO TPAKTOBATH (PU3UYECKUM CMBICT MCIOJb3YEMbIX BEIMYMH, UX 0003HAYEHUS U
CAVHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUYHUHY C
JIPYTUMU BEJTMYMHAMH, BBIYUCIIATE 3HaYCHUE (DU3HMICCKON BEIIMIUHBI,

aHAJIM3UPOBATH (PU3UIECKHE MPOIIECCHI U SBJICHUS, UCTIONb3Ys (U3NUECKUE 3aKOHBI U
OpUHIMIBEE: 3akoH OMa, 3aKOHBI MOCIEAOBATEIHLHOTO M TMapaUICIBHOTO COSAMHEHUS
IIPOBOAHUKOB, 3aKOH J[xoynms—JIeHma, 3aKOH SJIEKTPOMAarHWTHOM WHIYKIWHM, 3aKOH
NPSIMOJIMHEMHOTO ~ pPacpOCTPAHEHHUs] CBETa, 3aKOHBI OTPaXEHHS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHHME OWHINTeHHA s (poTodddekTa, 3aKOH COXpaHEHUS
AHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsia, 3aKOH
COXpPaHEHHUsI MacCOBOTO YHCIHa, TocTynaTel bopa, 3aK0OH paglMoaKTHBHOTO pacmaja, Mpu
ATOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €T0 MaTEeMAaTHYECKOE BBIPAKCHHUE U
ycioBusl (TpaHuIlbl, 00J1aCTH) MPUMEHUMOCTH;

OTpeNeNATh HANpPaBJICHHE BEKTOpPA HMHIYKIIUM MArHUTHOTO TIOJIA TMPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTh U OIHKCHIBATh H300paKEHUE, CO3AABAEMOE€ IUIOCKUM 3€PKaJioM, TOHKOM
JIMH30M;

BBITIOJHATH SKCIIEPUMEHTHI 110 MCCIEAOBAHNIO (DU3MUECKHUX SIBICHUN U MPOIIECCOB C
WCITOJIb30BAaHUEM TIPAMBIX W KOCBEHHBIX M3MEPEHHH: TpH O3TOM (OPMYIHPOBATH
npobiieMy/3agadyy M THUIOTE3y Y4YeOHOTO OKCIEpPHMEHTa, COOMpaTh YCTAHOBKY W3
MPEIIOKEHHOTO 000PYyI0BaHMUS, POBOUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIIECTBJIATh MPSIMbIC U KOCBEHHBIC M3MEPCHUS (PU3MUECKUX BEIUYHH, TIPH STOM
BBIOMPATH ONTHMAJIBHBIN CIIOCO0 U3MEPEHHUS U HUCIIOIh30BaTh U3BECTHBIC METOIbI OIICHKH
MOTPELIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH C HCIOIB30BAHUEM TMPSIMBIX
M3MEPEHUI: TIPU ’TOM KOHCTPYHUPOBAThH YCTAHOBKY, (DUKCUPOBATH PE3YNIHTATHI MOTYyUYEHHOMN
3aBUCUMOCTH (DU3MUECKUX BEIIMYWH B BHJEC TaOmui u rpaduKoB, JeiaTh BBIBOJBI IO
pe3ylbTaTaM HCCIIeOBaHNUS;

COOMIOAaTh MpaBmiIa OE30MacHOTO TPyAa MPH MPOBEACHUN UCCIICTOBAHUA B paMKax
y4eOHOr0 HSKCIEePUMEHTa, Y4YeOHO-UCCIIEIOBATEIbCKOM M MPOEKTHOM AEATEeIbHOCTH C
MCIIOJIb30BAaHUEM M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;



pemath pacu€THbIe 3a/a4dl C SIBHO 33JaHHON (U3NYECKOM MOENbI0, HCIOJIb3Ys
¢u3znueckue 3aKOHBI W TPUHIMIBI, HA OCHOBE aHaln3a YCJIOBHUSA 3aJaud BBIOMPATH
($u3NYECKYIO MOJIEIIb, BBIIECNATH (PU3NYECKUE BEIMYUHBI U (POPMYJIbI, HEOOXOUMBIE /11 €€
pElIeHusl, NPOBOAMTH pacdy€Tbl M OLIEHHWBATH PEAJIBHOCTh IOJYYEHHOTO 3HAYEHUS
(hM3UYECKON BEITMYNHEI;

pemarth KayeCTBEHHBbIC 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY PacCyXJICHUU C OMOPOIl Ha M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE
SBJICHMSI,

UCIOJb30BaTh IMPU PEUICHUM Y4YEOHBIX 3aJad COBpPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH JJI IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUN U IIPEJICTaBICHUS YUEOHON
U HayYHO-TIONMYJSpHOW HWH(GOpMALMK, TOJYYEHHOM U3 pa3iNuHbIX HCTOYHHUKOB,
KPUTHYECKH aHATU3UPOBATH MOTy4yaeMyr0 HHPOPMAIIHIO;

OOBSCHATh TNPUHIMINBI JIEUCTBUS MalllMH, NPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3ianyaTh YCIOBHs UX O€30M1aCHOTO MCIIOJIb30BAHUS B TIOBCEAHEBHON KU3HU;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeXHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTU;

UCIOJb30BaTh TEOPETUUYECKUE 3HAaHUSA MO (PU3MKE B IMOBCEIHEBHON >KHU3HM IS
oOecrieueHuss 0€30MaCHOCTH MpU  OOpalleHMH C M[pudopaMH W TEXHHUYECKUMHU
YCTPOMCTBAMH, JUISI COXpPAHEHHsS 370pPOBbSI M COONIONEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKaloIlleH cpene;

paboTaTh B TpYIIE C BBHIMOJHEHWEM PA3IMYHBIX COIHUATBHBIX POJICH, TIIAaHUPOBATH
paboTy TPYIIbI, PAIIMOHAIBHO PACHPEENATh O0S3aHHOCTH U TUIAHUPOBATH JIEATEIHHOCTD
B HECTAHJApTHBIX CUTYyallUsIX, AJEKBAaTHO OLIEHHWBATh BKJAJ KaXJOr0 M3 YYaCTHUKOB
rpynIbl B pelieHue paccMaTpruBaeMoil MpoOIeMBbl.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KoanuyecTBO 4acos

Ne DuieKTpoHHbIe (UG poBHIE)
HaumeHnoBaHue pa3/iesioB M TeM
n/n Konrpouabnsl | [IpakTnueckue o0pa3oBaTe/ibHbIE pecypchl
NPOrpamMMsbI Bcero
e padoThl padoThI
Paznen 1. PUBUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nka 1 METOJbl HAYYHOTO MO3HAHUS | 2 bubmmorexa [OK
) A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubamorexa HOK
https://m.edsoo.ru/7f41bf72
29 Junavmka 7 bubmuoreka [IOK
https://m.edsoo.ru/7f41bf72
23 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 bubmmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU 9 | bubnmnorexa [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
32 OCHOBBI TEpMOJUHAMUKH 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 bu6nuoreka LIOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Pazgen 4. JIEKTPOAUHAMUKA




4.1 DIIEKTpOCTaTUKA 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
49 [TocrosanHbIN 3neKTpUUeCcKrid TOK. Toku 12 1 1 bubnnoreka [IOK
' B Pa3iM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 63 4 4
[TPOIT'PAMME
TEMATHUYECKOE IINIAHUPOBAHMUE 11 KJIACC
KosmnuecTBo yacoB
Ne HanmeHoBaHMe pa3ies10B U TEM DuiekTpoHHbIe (U poBHIE)
KoutpoJsbHbie IpakTuyeckne
n/m | NporpamMmsl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. 9JIEKTPOAUHAMUKA
L1 MarsuTtHoe 1oJe. 1 1 3 bubmuoreka [IOK
) DneKTpoMarHuTHasi MHIYKIUs https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHn4ecKkue u 9 | bu6mmoreka [IOK
' ANEKTPOMArHUTHBIE KOJIeOaHuUs https://m.edsoo.ru/7f41c97c
) MexaHn4ecKkue u 5 | bu6mmoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHEI https://m.edsoo.ru/7f41c97c
2.3 Ornrtuka 10 3 bubmmorexa TIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH




31 OCHOBBI CIEUAIBHOM TEOPUU 4 bubmuoreka [IOK
' OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznea 4. KBAHTOBAS ®PU3UKA
4.1 OJ1eMEHTHI KBAHTOBOU OITHUKU 6 buGnnorexa [IOK
https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue atoma 4 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c
bu6 K
4.3 ATOMHOE s171pO 5 nommorexa O
https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DNeMEeHTbI aCTPOHOMUU U 7 bu6nuoreka [IOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIEE IOBTOPEHUE

6.1 O6o0maroiiee MOBTOPEHHE 4 brbmorexa [OK

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

Hroro no pazneny 4
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB ITO 66

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos
Ne Kontp Tpa DJIeKTPOHHbIE
KTH
n 0JIbHBI Jlara nudpoBbie
Tema ypoka YecK
/ Bcero e U3y4eHust o0pa3oBaTejibHbIE
ue
I paﬁ()T pecypchl
pabo
bl
ThI
1 ®u3nka — Hayka o npupoje. Hayunsie MeTo bl TO3HAHUS 1 03.09 bubnnorexa [IOK
OKPYKaroIIero Mupa o https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B GopMHUpPOBaHUM COBPEMEHHOM
2 HAy4YHOU Ka TI?HH MU aql)srli aKIi)FquCKOﬁ eETeJIbHOCTI/I 1 05.09 brbsmorexa HOK
i B P b3, B 1P A o https://m.edsoo.ru/ff0c33e6
moaen
3 MexaHunueckoe aBrkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO | 10.09 bu6mmoteka I[IOK
nerxenus. [lepemenienue, CKOpOCTb, YCKOPEHUE e https://m.edsoo.ru/ff0c3508
but6mmoreka [JOK
4 P i 1 12.09.
aBHOMEPHOE MPSMOJIMHEMHOE JIBUKEHUE hitps://m.edsoo.ru/ff0c3620
but6mmoreka [JOK
5 P OJINHEUWHOE eHHe 1 17.09.
ABHOYCROPEHHOS NPAMOIMHCHIOS ABIDKERH https://m.edsoo.ru/ff0c372e
but6mmoreka [JOK
6 CBobOoHOE naieHne. Y cKopeHre CBOOOHOTO MaieHUs 1 19.09.
BODOAHOE Hal P A s https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe gsuxkenue. [[BrmkeHrne MmaTepruaaibHON TOUKH | 21.09 bubnuoteka [IOK
0 OKPY>KHOCTH e https://m.edsoo.ru/ff0c3ada
g [Tpuniun otHocurenbHoCcTH ["anunes. MHepimansHbie 1 76.09 bubnuoteka [IOK
cucreMsl orcyera. [Iepssiii 3akoH HeroToHa e https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [puanun cynepno3uniuu cui. Bropon | 2809 bubnmnoreka [IOK
3aKoH HproTOHA [U1s1 MaTepraabHON TOUYKHU ’ https://m.edsoo.ru/ff0c3be8
bub OK
10 | Tperuu 3akoH HproTOHA /17151 MaTEPUATIBHBIX TOYEK 1 04.10. mommoreka 1

https://m.edsoo.ru/ff0c3be8




3akoH BceMupHOro Trorenus. Cuna tspkectu. [lepBas

but6mmoreka [JOK

11 10.10.
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6muoreka [IOK
12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 11.10. 1
https://m.edsoo.ru/ff0c3e18
13 Cuna tpenust. Koo dunuent tpenus. Cuiia cornpoTuBIeHUS 17.10 bubmmoreka [IOK
[P JBVKEHUU TEJIa B )KUJIKOCTHU WUIIU Ta3e o https://m.edsoo.ru/ff0c3{76
[ToctynarenbHoe U BpaliaTeabHOE IBUKEHUE a0COTIOTHO
. bubmmoreka [IOK
14 TBEpAOro Tena. MomeHT cuiibl. [1nedo cuiibl. Y cnoBus 18.10.
. https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOIO TeNa
Nmmnynbsc MaTepranbHOM TOYKH, CHCTEMbBI MAaTEPHUATBLHBIX
bu6mmoteka I[IOK
15 | Ttouek. IMnynbc cuibl. 3aKOH COXpPaHEHUS UMITYJIbCa. 24.10.
https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABUKEHME
PaGota u momrHoCTh cuibl. Kunetnueckas sHeprust
o o bubnuorexa [JOK
16 | wmarepuansHOR TOUKH. TeopeMa 00 U3MEHEHUH KUHETHYCCKOMN 25.10.
https://m.edsoo.ru/ff0c4502
SHEPruu
[TorenuumanesHas sHeprus. [loTeHunanpHas sHEpPrus ynpyro
. P P YHPYT bubnuoreka [JOK
17 | nedpopmupoBaHHOH IpYXUHBI. [loTeHIIMaNbHAS SHEPTHUS TeNa 07.11.
https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHnnanbHbIe U HEMOTEHIMAIbHBIE CUJIBI. CBSI3b pPaOOTHI
. bubnuoteka [IOK
18 | HEmOTEeHIMaIbHBIX CHJI C ©3MEHEHUEM MEXAaHUYECKOU SHEPTUH 08.11.
. https://m.edsoo.ru/ff0c478¢c
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHMYECKOW YHEPTUU
Jlaboparopnas padora «ccaenoBanue cBsi3u pabOThI CUITHI C
19 | wu3MeHeHMeM MEXaHHMYECKOM SHepruu Tena Ha mpumepe 14.11.
paCTSIKEHUS PE3UHOBOIO KIyTa
20 KonTponbnas padota no reme «Kunematuka. Jlunamuka. 15.11 bubmmoreka [IOK
3aKOHBI COXPAHEHUSI B MEXAHUKE) o https://m.edsoo.ru/ff0c4b74
o1 OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHH. 2111 bubnuoteka [IOK
Bpoynosckoe nsmxenue. Auddysus ' https://m.edsoo.ru/ffOc4dc2
” XapakTep ABUKEHUS U B3aUMOJCHCTBHUS YaCTHUIL BELIECTBA. 711

Mogaenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEI




Macca monekyn. Konnuectso Bemectsa. [locrosinHas

23 28.11.
ABorazpo
4 TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana 2911
temneparyp Llenbcus o
. bub6 OK
25 Wneanbnsiii ra3 B MKT. OcnoBHoe ypaBHenne MKT 05.12. nomotexa L
https://m.edsoo.ru/ff0c4fde
AOcoIroTHas TeMIeparypa Kak Mepa CpelHeld KHHETHUeCKOU
bubnuorexa [JOK
26 | »sHepruu JABWXCHHS MOJICKYJ. YpaBHeHUE MeHaeneeBa- 06.12.
. https://m.edsoo.ru/ff0c511e
Kianeipona
27 | 3akon /lanbTroHa. ['a30BBIC 3aKOHBI 12.12.
)3 Jlaboparopnas pabora «VccnenoBanue 3aBUCUMOCTH MEXKTY 13.12
napaMeTpamMu COCTOSIHUS Pa3pesKEHHOro ra3a» o
29 N3omporecce! B naeanbHOM ra3e v ux rpaduyeckoe 19.12 bubnnoreka [IOK
[IPEACTaBICHUE o https://m.edsoo.ru/ff0c570e
BuyTpenHsis sHeprust TepMOAMHAMUYECKON CUCTEMBI
. bubnuorexa [JOK
30 | cmocoObl e¢ m3MeHeHusI. KomuecTBO TEIIOThI U paboTa. 20.12.
https://m.edsoo.ru/ff0c5952
BuyTpenHsis sHeprusi 0JHOaTOMHOTO HI€aJIbHOTO Ta3a
b K
31 Buns! Teronepenaun 26.12. nomorexa O
https://m.edsoo.ru/ff0c5¢c36
0 VYV neabpHas TEINIOEMKOCTE BemecTBa. KoImuecTBO TEINIOThI 2712 bubmuorexa [JOK
npH Terionepeaade. AnnabaTHbIi mporece o https://m.edsoo.ru/ff0c5¢36
3 [IepBbIil 3aKOH TEPMOAMHAMUKH U €TI0 IPUMEHEHUE K 09.01 bubmmoreka [TOK
M30IpoIeccam T https://m.edsoo.ru/ff0cSefc
34 Heob6paTumocTs nporieccoB B pupojie. Bropoii 3akoH 10.01 bubmmoreka [IOK
TEPMOMHAMHUKI o https://m.edsoo.ru/ff0c6230
b K
35 [Tpunmun aeiicteus u KITJ[ TemioBoii MamHb 16.01. nomorexa O
https://m.edsoo.ru/ff0c600a
36 | Iuxn Kapnuo u ero KITJI 17.01.
37 | Dxonorudeckue mpoOIeMbl TEIIOIHEPTETHKN 23.01
38 O6o06maromuii ypok «MonekynspHas ¢puzuka. OCHOBBI 24,01 bubnmnorexa [IOK

TEPMOJUHAMUKI )

https://m.edsoo.ru/ff0c6938




KonrtponsHas padora no reme «MonekynsapHas pu3uka.

but6mmoreka [JOK

39 30.01.
OCHOBBI TEpPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
bub6 OK
40 | Ilapoobpa3zoBanue u KoHIeHcanus. Vcrapenue u KuneHue 31.01. nommoreka [
https://m.edsoo.ru/ff0c63b6
Al AGCOII0THAS U OTHOCUTEIbHAS BJIKHOCTH BO3yXa. 06.02 bubmmoreka [IOK
HachplieHHbli map o https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnnueckue u amopHble Tena.
. bubmmoreka [IOK
42 | Anuzorpornus CBOMCTB KpUcTaLIoB. JKuaKue KpUCTaIIb. 07.02
https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBneHue u kpucramunzanus. Y 1eiabHas TeIioTa 13.00 bu6mmoteka LIOK
wiaBneHus. CyOnuMariust ' https://m.edso0.ru/ff0c6708
bub K
44 | VYpaBHEHHE TEILIOBOTO OanaHca 14.02. uommoreka O
https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tell. DIEeKTpUIeCcKuu 3aps. [[Ba Buaa 20.02 bubnuorexa [JOK
AIIEKTPUYECKUX 3apPSATI0B R https://m.edsoo.ru/ff0c6bcc
46 [IpoBOIHMKH, TU3AEKTPUKH U MTOTYIPOBOJIHUKHU. 3aKOH 1.0 bubnuoreka [JOK
COXPAHEHUS DIIEKTPUYECKOTO 3apsijia R https://m.edsoo.ru/ff0c6bec
47 Bsaumopneucrsue 3apsanoB. 3akoH Kynona. Toueunbi 2700 bubnnorexa [IOK
ANEKTPUICCKUH 3apsil R https://m.edsoo.ru/ff0c6ced
Hanpstx€nnocTs snekTpryeckoro mostst. [IpuHnun
48 | cymepno3uiuu IEKTPUIECKUX nojier. JInnuu 28.02 bubamorexa HOK
YHEPTOSHIL P ' R https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 PaGora cun snexrpocraruyeckoro nois. [Totenmman. 05.03 bubnuoteka [IOK
Pa3HOCTh MOTEHIIMAJIOB R https://m.edsoo.ru/ff0c6£00
50 [IpoBOIHUKY U AUBIIEKTPUKH B JEKTPOCTATUIECKOM I1OJIE. 06.03 bubnuoteka [IOK
JTnarieKTprudecKast IpOHUIIAEMOCTh R https://m.edsoo.ru/ff0c7018
b K
51 OnektpoemkocTh. Konaercarop 12.03. nommorexa O
https://m.edsoo.ru/ff0c7126
5 DNEeKTPOEMKOCTD IMIIOCKOr0 KOHAEHCAaTOpa. DHEeprust 13.03 bubnuoteka [IOK
3apsKEHHOTO KOHIeHCcaTopa R https://m.edsoo.ru/ff0c72c0
Jlaboparopnas pabora "M3mepeHue 371eKTpoEMKOCTH
53 PaTopHaz b P P 19.03,

KOH/IeHcaropa"




[IpuHIMIT 1ECTBHS 1 TPUMEHEHUE KOHAEHCATOPOB,

54 | KOmMpPOBAIBHOTO ammapara, CTpyHHOTO MPUHTEPA. 20.03.
DneKTpocTaTHuecKas 3aluTa. 3a3eMIIeHUE JIeKTPOpHOOpOB
DNEeKTpUUECKUN TOK, YCIIOBUS €0 CYIIECTBOBAHUS.

55 | Tlocrosuusbrii Tok. Cuna toka. Hanpsokenue. ConpoTuBiieHue. 02.04.
3akon OMa Jy1s ydacTKa 1enu
[TocnenoBarenbHOE, MapaiebHOE, CMEIIAaHHOE COSAMHEHNE

but6mmoreka [JOK
56 | mnpoBoaHuKOB. JlabopaTtopHas pabora «3ydueHue 0.5 03.04.
https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEJIMHEHUS PE3UCTOPOBY»

57 PaboTa 1 MOIIHOCTB AJIEKTPUIECKOTO TOKA. 3aKoH J[>KoyIisi- 09.04 bu6muoreka [IOK
Jlenua o https://m.edsoo.ru/ff0c7838
3axon OMa AJ1s1 OJIHOM (3aMKHYTOM) 3IEKTPUUYECKOM LIeTH.

bu6mmoteka I[IOK
58 | Kopotkoe 3ambikanue. JlabopaTopruas padora «M3mepenue 0.5 10.04.
https://m.edsoo.ru/ff0c7ae0
3/1C uCTOYHMKA TOKA U €T0 BHYTPEHHETO COMPOTUBICHUS»
DJEeKTPOHHAs MPOBOUMOCTD TBEPIBIX METAILIIOB.
59 | 3aBHUCHMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI. 16.04.
CBepXnpoBOIUMOCTh

60 DNEeKTPUUECKUU TOK B BakyyMe. CBOHCTBA JIEKTPOHHBIX 17.04
My9YKOB o
[TonynpoBoIHUKH, UX COOCTBEHHASI M TPHUMECHAS

61 | npoBoaumocTs. CBOUCTBA n-nepexoua 23.04 bubmmorexa LIOK

POBOA ' p pexora. o https://m.edsoo.ru/ff0c84ac
[TonynpoBoiHUKOBBIE TPUOOPHI

& DNeKTpUUYECKUH TOK B paCTBOpaX M paciliaBax dJIEKTPOIUTOB. 24,04 bubnnoreka [IOK
DIIEKTPONUTHIECKAS AUCCOLUALUS. DIEKTPOIIU3 o https://m.edsoo.ru/ff0c82ba

63 DneKTpuYeCKUH TOK B razax. CaMOoCTOSTEIbHBIN U 07.05 bubnnoreka [IOK
HECaMOCTOSATENBbHBIN pa3psal. Monuus. I1nazma e https://m.edsoo.ru/ffOc84ae

64 DneKTpuUYecKre MPUOOPHI U yCTPOMCTBA U UX MPAKTHIECKOE 08.05 bubnmnoreka [IOK
npuMeHenue. [IpaBuna TeXHUKH 6€30MacCHOCTH A https://m.edsoo.ru/ff0c86fc

. bubnuoteka [IOK

65 | O6o6maronuit ypok « IeKTPOTUNHAMUKA 14.05. 1

https://m.edsoo.ru/ff0c88be




KonTponbHas pabota o Teme «nekTpoctaruka. [locTostHHBIN

but6mmoreka [JOK

66 . 1 15.05.
JIIEKTPUYECKUN TOK. TOKHU B pa3aIn4HbIX Cperax» https://m.edsoo.ru/ffOc8a8a
67 PesepBubIil ypok. KonTposbHas pabora mo teme | 2105 bu6muoreka [IOK
"DreKTpoaArHaAMHUKA" T https://m.edsoo.ru/ff0c8c56
68 | PesepsHbIil ypok. O6o6maromumii ypok mo remam 10 kiacca 1 22.05. bubmmorexa [OK
https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

Ne KoanuecTBo 4yacoB DJIeKTPOHHBbIE
m | Tema ypoka B Koutpo | Tlpakrtu nu@poBbIe
/ cero JbHDbIE qyecKue oOpa3zoBarTe/ibHbIE
n adoThbI adoThI pecypcsl
P P
[TocTossHHBIE MATHUTHI U KX B3aUMOAEHCTBUE. MarHUTHOE
. . bubmmoreka [IOK
1 nose. Bektop MarHuTHON MHAYKIMHU. JINHUKY MarHUTHOM 1
https://m.edsoo.ru/ff0c9778
WHTYKITUT

) MaruauTtHoe 1oJie NpoBoHUKA ¢ TOKOM. OnbIT Dpcreaa. 1 bu6nunorexa LIOK
B3aumoneiicTBre NpOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas padora «3y4eHrne MarHuTHOTO TIOJIst | | bubnnoreka [IOK
KaTyIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO MOJIsl HA TPOBOJHUK € TOKOM. Cuia

N bubmmoteka [IOK
4 Awmmnepa. JlaboparopHas padota «MccneqoBanue 1eHCTBUS 1 1
https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»

5 JlelicTBME MarHUTHOTO MOJISL HA IBUKYILYIOCS 3apSKEHHYIO 1 bubnnoreka [IOK
yactuiy. Cuna Jlopenma. Pabota cusl Jlopenna https://m.edsoo.ru/ff0c9df4
DneKkTpoMarHuTHas MHAyKIMs. [loTok BekTopa MarHuTHOM

6 uHAYKIMK. DJIC nHAYKIUN. 3aKOH IEKTPOMarHUTHOM 1
nHaykuu Papanes

7 JlabGopaTtopHast pabota «MccnenoBanue siBICHUS 1 | bubnnoreka [IOK
3JIEKTPOMAarHUTHOW MHYKIIAW» https://m.edsoo.ru/ffOcal50
NunyktuBHOCTD. SIBNeHue camonnaykuuu. I1C

bu6nmunorexa [IOK
8 CaMOMHAYKITUU. DHEPTUsI MArHUTHOTO TOJIST KATYIIKH C 1
https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE T0JIe
TexHU4ecKue ycTpoicTBa U UX MPUMEHEHHE: TOCTOSIHHbBIE

9 MarHUThI, DJIEKTPOMArHUTHI, JIEKTPOIBUTATEIb, YCKOPUTEIH 1
3JIEMEHTAPHBIX YACTUILI, UHTYKLIIUOHHAS [1€Yb

10 O6o0matomuii ypok «MarHuTHOE 1osie. JIEeKTpOMarHuTHas | bubmuoteka [IOK

VHTYKIIVS

https://m.edsoo.ru/ff0cab82




KonTtponbHas padora o treme «MarHuTHoe moJe.

but6mmoreka [JOK

11
DJIEKTpOMAarHuTHas: UHTYKLIHS» https://m.edsoo.ru/ffOcad58
CBo0OoiHBIE MEXaHUYECKHE KoJleOanus. ['apMoHndeckue
N but6mmoreka [JOK
12 | xonebGanus. YpaBHEHUE rapMOHUYECKUX KOJICOAHMIA.
https://m.edsoo.ru/ff0caf06
[IpeBpamienue 3aeprun
JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH
13 | mepuoma ManbIx KojeOaHUN Tpy3a HA HUTH OT JUTMHBI HUTH U
MAaccChl Ipy3a»
Konebarenpabid KOHTYp. CBOOOIHBIC JIEKTPOMATrHUTHBIE
14 Kosie0aHus B UI€aIbHOM KOJIeOaTeIbHOM KOHTYPE. bubmmoreka [JOK
AHaJIOTHS MEKly MEXaHUYECKUMHU U 3JIEKTPOMarHUTHBIMU https://m.edsoo.ru/ffOcb820
KOJICOAaHUSAMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B bubnuorexa LIOK
UJeIbHOM K0JIe0aTEIbHOM KOHTYpPE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxaromux Kojedanusx. BeiHyX/1eHHbBIE
bubnuoreka [JOK
16 | Mexanuueckue koneOaHus. Pezonanc. BoiHyxneHHbie
https://m.edsoo.ru/ffOcbb86
AIEKTPOMArHUTHBIEC KOJIeOaHus
[lepemenHbIN TOK. CUHYCOMJANbHBIM IEPEMEHHBIN TOK.
bu6nmorexka [IOK
17 | MOIHOCTE NEPEMEHHOTO TOKA. AMIUIMTYJHOE U
. https://m.edsoo.ru/ffOcbd34
JIEUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAPSIKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u noTpedacHue
3JIEKTPUYECKON IHEPTUU
VY CTpoCTBO M MPAKTUYECKOE TPUMEHEHHUE DIIEKTPUYECKOTO
. bubnuoteka [IOK
19 | 3BoOHKa, reHepaTopa NEePEMEHHOr0 TOKa, TMHUN
https://m.edsoo.ru/ff0cc324
JJIEKTponepesay
DKOJIOTMYECKUE PUCKH NPU MPOU3BOJICTBE AIEKTPOIHEPIHH.
20 | KynbTypa UCTONb30BaHUS SJIEKTPOIHEPTUU B TIOBCETHEBHON
YKU3HU
MexaHunueckue BOJIHBI, YCI0BUS pactipocTpanenus. [lepuo.
bu6nmnoreka [IOK
21 CKOpOCTh pacnpoCTpaHEHM U INIMHA BOJIHBL. [lonepedynsie n

MMPOAOJBbHBIC BOJIHBI

https://m.edsoo.ru/ffOcca54




” 3Byk. CKOpocTh 3ByKa. ' poMKOCTh 3ByKa. BbicoTa ToHa. bu6muoreka [IOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
73 DJNIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTD. bubnnoreka [IOK
[ITxana 371EKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
4 [IpuHLMIIBI paguoCBA3U U TelleBUACHU. PazButue cpencTs
cBs3u. Paguonokauus
bubnnoreka [IOK
25 | KontpoawsHas pabora «KosnebaHus 1 BOJIHB) 1
https://m.edsoo.ru/ff0cc6f8
26 [IpsimonHENHOE pacIpOCTpaHEHUE CBETA B OJTHOPOJHOM bubnnoreka [IOK
cpene. TodyeuHblil ICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
7 OtpaxxeHue cBeTa. 3aKkOHbI oTpaxkeHus ceeta. [loctpoenue bubnuorexa [JOK
N300paKCHUH B TUIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd4e0
)3 IIpenomnenue ceera. IlonHOE BHYTpEHHEE OTpaKEHHUE. bubnnoreka [IOK
[IpenenbHbIM yroJ MOJHOTO BHYTPEHHETO OTPAKECHUS https://m.edsoo.ru/ff0cd 76
79 JlaGopaTopHas padota «3mMepeHue mokasarens bubnnoreka [IOK
MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [Toctpoenue nuzodbpaxenuii B munze. opmymna bubnnoreka [IOK
TOHKOM JIMH3BI. Y BEJIMYEHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabota «lccnenoBanue CBOMCTB
U300paXEHHUI B TUH3AX»
0 Hucnepcus csera. CnoxHbIN cocTaB Oenoro cseta. L[ser.
JlaboparopHas pabota «HabmoaeHne qucnepcun CBeTa
3 Wurepdepenmus cera. dudpaxius ceera. AudpakirnonHas bubnmnoreka [IOK
peméTka https://m.edsoo.ru/ff0ced22
34 | IlomepeuHoCTh CBETOBBIX BOJIH. [lonsipusanus ceta bubmmorexa [IOK
P . pusatl https://m.edsoo.ru/ff0cf02e
35 OnTuueckre npruOOPbI U YCTPOHCTBA U YCIOBHS UX

0€30MMacHOro NPUMEHEHUs




I'paHu1IBI IPUMEHUMOCTH KIIACCUYECKOU MEXAHUKHU.

but6mmoreka [JOK

36 -
[ToctynaTel cnenuaibHOW TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTDH OJITHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHU bubmmoreka [JOK
U COKpAIUEHUE AITUHBI https://m.edsoo.ru/ffOcfa42
38 DHEprus U UMNYJIbC PEISATUBUCTCKOMN yacTuilbl. CBsA3b bubmmoreka [IOK
MacCChl C SHEPTUEH U UMITYJIbCOM. DHEPTrus MOKOs https://m.edsoo.ru/ffOcfc68
39 KonTtponbnas padora «OnTrka. OCHOBBI CIIEIUAIBHOM bu6mmoteka LIOK
TEOPUU OTHOCUTEITBHOCTH https://m.edsoo.ru/ffOcf6f0
bub6mmotexka I[IOK
40 | Dortonsl. Dopmyna [lnanka. Jueprust 1 UMITYJIbC PoTOHA
pMYy p ymee § https://m.edsoo.ru/ffOcfel6
Al OtkpeiTre 1 uccneaoBanue porodddexra. OmbiTel A. T bubnuorexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
0 3akonbl poTodrdhdexTa. YpaBHeHNE DUHIITEHHA JUIS bubmmoreka [IOK
dororddekra. «KpacHas rpanuna» porodrpdexra https://m.edsoo.ru/ff0d015e
A3 Jasnenue ceeta. OnbiTel [1. H. JIebeneBa. Xumudaeckoe but6mmoreka [JOK
JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE:
doTorneMeHT, (OTOJATUMK, COTHEUHas: OaTapesi, CBETOIUO/T
45 | Pemenue 3a1a4 1o TeMe «JIEMEHThI KBAHTOBOM ONITHUKI) bubamorexa HOK
A https://m.edsoo.ru/ff0d0302
46 Mogens atoma Tomcona. OnbiTel Pezepdhopaa mo bubnuoteka [IOK
paccessHUIO o-4actull. [InanerapHas Moznens atoma https://m.edsoo.ru/ff0d091a
but6mmoreka [JOK
47 | Iloctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
43 W3nyuenue u norsiouieHre GOTOHOB MPH MEPEXOE aTOMa C bu6mmoreka [IOK

OJIHOTO YPOBHS SHEPTUU Ha Apyroi. Buasl cnekTpos

https://m.edsoo.ru/ff0dOafa




49

BosHoBbIe cBorcTBa yactuil. BonHsl ne bpowds.
KopnyckyinspHo-BosHOBOH Ayanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3JIy4eHUE

05.03.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0dOca8

50

OtkpeiTre paanoaktuBHOCTH. OTIBITHI Pe3epdopaa o
OTIpE/ICNICHUIO COCTAaBa PAIMOAKTUBHOTO U3ITYUCHHUS

06.03.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anba-, 6era-, raMmma-usnydeHus. Bivsaue
paI[HOElKTI/IBHOCTI/I Ha JKUBBIC OpI‘aHI/I3MBI

12.03.2024

52

OTKpbITHE POTOHA U HEWTpoHA. M3oTombl. Anbda-pacnas.
DIIeKTPOHHBIN U MIO3UTPOHHBIN OeTa-pacnaz. ["'amma-
U3JIy4YeHue

13.03.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsA3M HYKJIOHOB B sifipe. SliepHble peakiuu.
Snepubiii peaktop. [IpobaemMsbl, MepCreKTUBEI,
AKOJIOTMYECKHE aCIEKTHI SIACPHOU SHEPTETUKU

19.03.2024

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

54

DneMeHTapHbIe YacTUIbl. OTKPBITHE TO3UTPOHA. METO b
HaOJIIOZICHUSI U PETUCTPAIIUU DJIEMEHTAPHBIX YACTHII.
Kpyrabiii cron «@yHnaMeHTallbHbIe B3aUMOACHCTBUSL.
EnuHCTBO M3HYeCKOW KapTUHBI MHPa»

20.03.2024

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38€31H0T0 HeOa. Co3Be3us, SpKUe 3BE3/IbI, TUIAHETHI,
nX BUOUMoe nBmkenne. ConHeyHas cCUCTeEMa

02.04.2024

56

Connue. ConHevyHast akTUBHOCTb. MIcTOUHMK SHEprun
CounHua u 3B€31

03.04.2024

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI [NIABHOU
MOCJIEA0BATENbHOCTH. BHyTpeHHEE CTpOEHUE 3BE3 .
CoBpeMeHHbIE TPEICTABIEHUS O IPOUCXO0XKIEHUH U
sBosmonu CoHIA U 3BE€3]

09.04.2024

58

Mieunsiii [1yre — Hama I'anaktuka. ITonoxenue u
newxenne Connua B ['anaktuke. ["anaktuku. YépHbie qbIpbI
B SIIpax rajakTHK

10.04.2024

59

Bcenennas. Paz0eranue ranaktuk. Teopus bonbiioro
B3pbIBa. PenukroBoe n3ityuenue. MeraraiakTuka

16.04.2024




60 | Hepemennbie mpoOIeMbl aCTPOHOMUU 1 17.04.2024

61 KonTtponbHas pabora «51eMeHTbI aCTPOHOMHHU U | 23.04.2004
acTpoU3UKI»
Ob6o6maromuii ypox. Posb ¢pu3uku u acTpoHOMUU B

62 | PKOHOMHYECKOM, TEXHOJOTHYSCKOMH, COLIMAIbHON 1 1 24.04.2024
TUYECKOHN cepax AesITeTbHOCTH YeTIOBEeKa

63 O6061ua101u1:m YPOK. lf,)OHB 1 MeCTO (DU3UKH U aCTPOHOMUH B | 07.05.2004
COBPEMEHHOM Hay4yHOU KapTUHE MUpa
O6o06matromuii ypok. Poib ¢huzudeckoit Teopuu B

64 | QopmupoBaHUY IpeACTABICHUN O (PU3NIECKON KapTHHE 1 08.05.2024
MHpa
O6o6maromuit ypok. Mecto Gpu3ndeckoil KapTUHBI MUpa B

65 | oOmem psiiy COBpPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1 14.05.2024
MPEJICTaBICHUI O IPUPOJIE

66 PesepsHblil ypok. MarautHoe nose. Onruka. KBantoBas 1 15.05.2024
busnka

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IVIAA YHEHUKA

» dusuka, 10 xknace/ Maxumes .., byxosnes b.b., Corckuit H.H. oz
penakmueit [lapdenteeBoit H.A., AkiinonepHoe o01miectBo «M3aaTenbeTBo
«IIpocenieHue»

» ®uzuka, 11 xknace/ Maxumes I'.J1., byxosues b.b., Hapyrun B.M. noz
penakmueit [lapdenteeBoit H.A., AkiinonepHoe o61ecTBo «M3aaTenbeTBo

«IIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

http://class-fizik.ru/v10.html

HU®POBBIE OBPASOBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 259083907921181952501347624724609269454793049299
Bnapgened MaHoBa BUKTOpWUA AHaTONLEBHA
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