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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM MporpamMmsbl, mnpeacTtaBieHHbx B OI'OC
COO, a Ttakxke c yu€rom (QenepanbHOil pabodeil MporpaMMbl BOCIUTAHUS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTelbHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByer TpeboBanusiMm ®I'OC COO
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4Ye€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIETW M3Y4YeHUS (MWK HA YPOBHE CPEAHETO OOIIETO
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e IJTAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI MO T0JIaM O0YUEHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay mo rojgam o0ydeHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIIkoabHBIN Kypc GU3HKK — CUCTEMOOOpa3yIOnii
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMeHeHue (U3NYECKUX 3HAHUW  OmNpejenseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTHUHBI MHUpa OOydYaromwuxcs, B (pOpMHUpOBaHUE yYMEHUU MPUMEHSTh
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBy kypca (usmku i ypoBHS CpPEIHEro o0Imero oOpa3oBaHHS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBJISETCA JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesioB (DU3MKU, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beaMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBIsercs
(opMupoBaHuE NPEACTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM oOOIIecTBa, a TaKkKe C MHPOBO33PEHUYECKUMU,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
IOPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O NPUPOAE, TI'paHHULAX
OPUMEHUMOCTH TEOPUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CHCTeMHO-AESITEIbHOCTHBIN MOAX0/I B Kypce (U3HKH peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHSI Kypca (U3MKA — OTO WCIOJIB30BAHUE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIAECTCS yYaCTHUKaMU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEM (PU3MYECKMX BEJIMYMH W TOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE yIENAETCS PEUIEHUI0 PAcdETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKON MOJIETIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pas3jena Kypca, TaK W WHTETpUPYS 3HAHHUS U3
pa3HbIX paznenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyalluu MNPaKTUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
OpeIMETHOro0 KaOuHeTa (U3MKK WM B YCJIOBHUSX HWHTETPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opy10BaHUE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
7a00paTOpPHOTrO OO0OPYIOBAHMUS JIOJDKHBI OBITh ITIOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LIEJIIMH U3yU€HUS (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHHe HHTEpeca M CTPEMJICHUS OOYYAIOMIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJIe TTO3HAHUS U (popMuUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUCHUS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenacTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTUAX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHnne HTUX 1enei o0ecreurnBaeTcsl perieHueM CIeIyIonuX 3a1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e nmpuoOpeTeHue  CHUCTEeMbl  3HaHUH 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHpOBaHUE YMEHUM TMPUMEHATHh TEOPETUUYECKUE 3HAHUS IS
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEUIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJaHHOMN
bu3znueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUSA Ha OKPYKAIOLIYIO
cpeny;

e OBJQJCHUE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3[IaHUE YCIIOBMI JIJISl Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha u3ydenne ¢usuku (0a30BbIid ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (uU3MKE TMepeyeHb JabopaTOpHBIX U
OPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JEJAeT BHIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
O0COOCHHOCTEH 00yJarOUXCHl.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3znen 1. ®u3uka U MeTOIbI HAYYHOT O MMO3HAHUSA

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
@dusnuecKkre 3aKOHbI U TEOpUH. ['paHUIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU IHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MAaTEpUAIIbHOM TOYKH, MX MPOCKIMU HAa OCH CHCTEMbl KOOpJWHAT.
CrioxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHWHOE ABWXKEeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBobogHoe najeHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPYKHOCTH C IOCTOSSHHOW MO MOJAYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBA UM IPAKTUYECKOE IIPUMEHEHHE: CIIUIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMMOJA YIJIOM K TOPU3OHTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPENEIEHUS MIHOBEHHOM
CKOpOCTH.

HUccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIsL MaTEPUAIbHON TOUKU. Tpernil 3aKkoH HproTOHA 111 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cumima Tspkectd. IlepBas kocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuiia TpeHus nokos. Koadgduuent tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpoWCTBA M NPAKTUUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuinbl U U3MEHEHHE HMMITYJIbCa Tella. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus yIpyro
nebopMupoBaHHON  mpyxkuHbl.  [loTeHnumanbHast  dSHeprus Tena  BOIM3U
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckrue yCTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, 1abopamopuvie pabomuol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YaCTHUI BewiectBa. Molenu CTpOeHUsi Ta3oB, XKUIAKOCTEH U
TBEPJBIX TNl M 0OBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama remneparyp
Llenbcus.



Mopens  upeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH HJealbHOro rasza. AOCONIOTHash TeMmIiepaTypa Kak mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akon JlanbroHa. M3omnpoluecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHne H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COCAUHEHUH.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YPaBHEHHUE COCTOSHHUS UJCAIBLHOIO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMETPaAMU COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3y4YeHHE. Y IelbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl npH TeIionepeaaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh POIIECCOB B MPUPOJIE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOEeMOHCTpAIus).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXHOCTh Bo3ayxa. HacwimeHHblid map. YaenbHash TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpOMCTBAa M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMAaTePUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. JjaekTpoguHaAMMKA
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Teld. ODJEKTpUYECKHil 3apsan. JBa Buaa 3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe moje. Hanpsok€HHOCTh  AnekTpuueckoro mofs.  [IpuHiun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIAL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COIMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYIIASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHUKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

DJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobcTBenHas U IIpUMeECHast IPOBOJIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonmynpoBogHUKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



DOnexkTpudyeckuid TOK B razax. (CamMoCTOSTENbHBIM M HECaAaMOCTOATEIbHBIN
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpsiMmoe wu3MepeHue dieKTpoABMKyleld cuibl. KopoTkoe 3amblKaHUE
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 3MeKTpOoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyuiecTBiseTcs ¢
y4€TOM COAEpKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4dyHbId (akT, runoresza, (u3nyeckas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, JKUIKOCTEH H



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepagus: BNaxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[TocTtossHHble ~ MarHuThl.  B3auMonendcTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bekrop MarmuTHOM uWHaykuuu. [IpuHoun cynepno3uuuu
MAarHUTHBIX MOJeW. JInHMM MarHuTHOM WHAYKUUU. KapTuHa JNMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
POBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT DpcTena. BzanmoeiicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SIBeHne DJIEKTPOMArHUTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHUTHOU
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBJIEHME CaMOMHIYKIMHU. OJIEKTPOJABIXKYILAs Ccujia
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHUIIbI MHAYKIHUUA OT CKOPOCTH H3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neUCTBUS OCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UealbHOM KOJe0AaTeIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojeOaHUIX. BBIHYKICHHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE ANEKTPUUECKOM
SHEPruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOrO TOKA, TUHUU JIEKTpOIEepeiay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOAaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomol

UccnenoBanre 3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE 60IHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJIHBI. Y CIOBHUS U3JIYYCHUS JIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[[Ixana >MeKTpOMarHUTHBIX BOJIH. [IpUMeHEHUEe AJeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAas JWMArHOCTUKA B TEXHUKE M MEAULMHE, pajaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
YacTOTOU KOJIEOaHUH.



UccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
pesioMIICHHE, MONsipu3aIus, AUGpaKius, UHTepPepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHbI MPEIOMIICHUS CBETAa. AOCOTIOTHBIN MOKa3aTeNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosiHUE W ONTHYecKass cujia TOHKOM JuH3bl. [locTpoeHue uzoOpaxeHUil B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKON JHH3BI. YBETUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
YcnoBust HaOMIOEHWS MAaKCUMyMOB M MHUHUMYMOB B HWHTEpGhEpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroanmnapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mprudopBkl.

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIbIO AUGPAKIIUOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.



Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl
N3MepeHue nokazaresns npeaoMIeHUs CTeKIa.
UccnenoBanne cBOMCTB N300paKeHUM B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH

['paHnibl NPUMEHUMOCTH  KJacCMYeCKOW  MexaHukd.  [locrymars
CIIELIUAJIbHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKpaLIEHUE
JUTAHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl ¢ SHEPrued U UMIYJIHCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPrus
MTOKOSI.

Pazgen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul K8AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprUM HOTOHA C €r0 YACTOTOM. JHEPTHUs
¥ UMITYJIbC (POTOHA.

OtkpsiTre u ucciaeaoBanue gorodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotoaddexra. Ypapuenue OHITeHa s Pororddekra. «KpacHas rpaHuia»
dbotoaddekra.

JlaBnenue ceera. OmpiThl 1. H. JIeOenera.

XUMH4UecKoe NelCTBHE CBETA.

TexHuueckne ycTpoicTBa W MPaKTHUYECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboToIaTUMK, COJTHEUHAs 6aTapesi, CBETOAUOI.

Jemoncmpayuu

®oto3(PpheKT HAa yCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

Uccnenoranue 3akoHOB BHENTHETO (HoTod¢deKTa.

Ceeroguo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[Lmanerapnas mogmens aroma. llocrynater bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS DHEPTHHM Ha JPYron. Bumsr
criekTpoB. CIIEKTp YPOBHEW HEPTUU aTOMa BOJOPOJA.

BonHoBsie cBoiicTBa yactuil. Bonusl e bpoitis. KopryckyinsipHO-BOJTHOBOM
JyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U31yUYCHHE.



TexHu4yeckre yYCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOII), a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYYECHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl
Habmronenue nuHe4aToro crekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpOeHus snapa. OTKpeITHE
panuoaktuBHOCTH.  OmbiThl  Pe3depdopaa 1o ompeseneHuro  cocTaBa
paauoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramMMma-uU3Iy4dECHHUS.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpeITHE TIpOTOHA W HeWTpoHa. HykionHas monens siapa I eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otormsr.
Anbda-pacnan. DNeKTpOHHBIH M TMO3UTPOHHBIM Oera-pacnan. ['amma-
U3JIy4EHHE. 3aKOH paJMOaKTUBHOIO pacnaja.
DHeprus CBs3M HYKJIOHOB B sifpe. AnepHbie cuibl. [ledekt maccsl sapa.
SnepHble peakuuu. JleseHue u CUHTE3 sAAEP.
Anepuspiii peaktop. Tepmosnepubiii cuHTe3. [IpobieMbl M MEPCIEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHE ACTIEKTHI IE€PHOU SHEPTETHUKHU.
DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.
MeTtonbl HaOIIOIEHNUS U PETUCTPALIUN AIEMEHTAPHBIX YACTHII.
dyHIaMeHTaIbHbIE B3aUMOEHCTBUS. EMUHCTBO pu3nueckoi KapTUHBI MUPA.
TexHuueckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siiepHslii peakTop, aToMHasi 6omoa.
Llemoncmpayuu
CUY€TUrK MOHU3HUPYIOIIHNX YACTHII.
Yuenuuecxuii sxkcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpEeKOB YacTUll (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiaeMeHTHI ACTPOHOMUM U aCTPOPU3MKH

Drarbl pa3zBUTUA acTpoHOMUHU. [IpHUKiIagHOE U MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMHUMU.

Bun 3BénmHoro neba. Co3Be3gusi, sSpKHUe 3BE3MBI, IUIAHETHI, MX BHJIHMOC
JIBIDKEHUE.

ConHeyHas cucTeMa.
Connine. ComnHeuHass akTUBHOCThb. McrTounuk sHeprum CoyiHIIA U 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPHUCTUKHU. JlmarpaMma «CHEKTpalbHBIA KJlacC —



CBETHUMOCTb». 3BE3/Ibl TJIaBHOM IMOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3] TJIABHOW MOCIEAOBATENbHOCTU. BHyTpeHHee cTpoeHue
3B&3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUU U 3BodonMU ColHIA U
3BE3/. DTaIlbl KU3HU 3BE3].

Mnaneunsiii I[lyre — nHama [Nanaktuka. Ilonoxxenne n nBuxeHue ConHua B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B SApax
rajgakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06:a. Paz0eranue rajiakTuk.
Teopus bonbioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGntonenuss HeBOOpYKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHHUH NI OTpeIeTICHUs] TOJIOKEHHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBbIE co3Be31us1 CEBEPHOIO MONTYLIAPHS U SIPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O0o01aroee NOBTOPEHNE

Ponpr ¢usuku ® acTpoHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax IesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOM HAYYHOU KapTUHE MHUpPA, POJIb (PU3NUYECKON TEOpHHU
B (GOpPMHpPOBAHMM TIPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpa, MECTO
¢dbusznueckoil KapTUHBI MHUpa B OOIIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUN O PUPOIE.

MeknpeaMeTHbIE CBSA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIsieTCs C
YUYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MAaTEMaTHUKH,
OMoI0THH, XUMUH, Teorpadi U TEXHOIOTHH.

Meoicnpeomemnvle noHsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelmieHHE CUCTEMBl YPaBHEHHMH, TPUTOHOMETPHUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKLIMHU HAa OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
IPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIMI, NPU3HAKK MOAOOUSI TPEYTrOJIbHUKOB,
onpeieNIeHne WIoNaau IoCKuX Guryp u oobEmMa Tel.

buonoecusa: »snekrpuyeckue SBICHHUS B JKUBOW MPUPOIE, KojieOaTelabHbIC
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NIPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPTraHU3MBI.



Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAININYECKAsk CTPYKTYpa TBEPIABIX
TeN, MEXaHU3Mbl OOpa30BaHMsI KPUCTAJUIMUECKOW PEHIETKH, CHEKTPaTbHBIN
aHaJn3.

l'eocpagusa: wmarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICCHMUIA.

Texnonocua: NUHUWA DIIEKTPOIIEpENAY, TEHEPATOpP IIEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTeNb, WHAYKUHWOHHAS I1€Yb, pajap, PaguoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiHEeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHETI'O OBIIIET'O OGPA30BAHUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTATHl OCBOCHUS YUeOHOTO mnpeameTra «Du3nKay MOJKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIUPEHUE >XHU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUHA 00YUYaIOMIET0oCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTENbHOW OPraHU3aLUu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEeATENbHOCTH YYEHOTO;

OCO3HAHHE JJUIHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHAIbHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymie mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKM3HEHHbIEC IIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeIbHOCTH HKOJOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMpENENATh IEJU JEeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OIIEHUBATh PUCKH MOCIEICTBUI AESITEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOM TEPMHUHOJIOTHUEH, KIIOYEBBHIMU TOHATUSAMH M METOJaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pEIIeHUs 3ajad (U3UUECKOTO CONEepKaHUs, MPUMEHEHUIO0 Pa3IMYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEILICHNUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTH 3HaHUS 1O (HU3UKEe B MPAKTUYECKYIO 00JacTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJyYeHUs WH(pOpMaIuu (U3NUECKOro COACp)KaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CPEACTBA HMH(POPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJACpXKAHHUS B pa3jMYHBIX (dopMarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYLIECTBJISTh OOIIEHHWE Ha ypokax (U3MKM U BO BHE-YpPOUHOMU
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyalldd M CMAT4aTh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

MOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAWBUAYaIbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTaBJAThH IUIAH JICHCTBHM,
pacrpenensaTh pojid C YYETOM MHEHUM YYacCTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICEHUBATh KA4E€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHUMKA KOMAaHJbl B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUSIX, TPOSABIIATH TBOPYECTBO M BOOOPaKEHUE, OBITh MHUIIUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBJISATh MO3HABATENbHYIO ACSITENLHOCTh B 00JacTH
GU3MKH W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIHICHHUS PACUYETHBIX M KaueCTBEHHBIX
3aj1ad, MJIaH BBIMOJHEHUS MMPAKTUIECKONW paboThl ¢ YUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeaMeTa Ha OCHOBE JIMUHBIX MPEANOuTEeHUH;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
($U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJIeTh  HABBIKAMU  TIO3HABaTENIbHON  pedrexkcnn  Kak  OCO3HaHUS
COBEpIIAEMBbIX JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, WX pPE3yJIbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI peIIEeKCUH ISl OLICHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pElIeHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe i1 YPOBHS CpPEIHEro o0Imero oOpa3oBaHUs Yy OO0ydYarolmuxcs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CTIOCOOHOCTh TTOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM | TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MIOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
JIPYruX, YYUTBIBATH €ro TMpPH OCYIIECTBIEHWU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib B MecTO (pu3MKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU WU
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPUMEHCHHS M3YYCHHBIX (U3UUYCCKUX MOJICIICH:
MaTtepualabHasi TOUYKa, HHEpIMaibHasl cucTeMa OoTcuéra, abCOM0THO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUYECKUH 3apsii PU peIieHnH PU3NUECKUX 3aj1ay;



pacro3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHHWKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUM CTPOCHHMS BEIECTBA U
JJICKTPOAMHAMUKHU:  PAaBHOMEPHOE M  PaBHOYCKOPCHHOE  IPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOTHOE TAJeHUE TeJ, ABMKEHUE 110 OKPY>KHOCTH, WHEPIHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJIBIX TEII, K3MEHEHUE 00bEMaA TeJI IIPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBECHE, HCIIApCHHE, KOHACHCAIMS, TUIABJICHUEC, KPHCTALIN3AIUS, KUIICHHE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHHS Ta3a MPU €ro0 HAarpEBaHUH B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
AJICKTpHU3AIUS TEJI, B3aUMOCHCTBHE 3aps/I0B;

OIMUCBHIBATh MEXAHUYECKOE JBMKEHHE, HCIOIB3YyS (DH3NYSCKUE BEIIMYMHBI:
KOOpJMHaTa, MYyTh, IMEpPEMEIICHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tella, CuJa,
UMITYJIbC Te€Jla, KMHETHYECKas HHEprus, MOTEHIMaIbHasl YHEPTUusi, MeXaHudecKas
paboTta, MexXaHWYECKas MOIIMHOCTh;, NIPU OMNHCAaHWMU TMPABWIHHO TPAKTOBATH
(Gbu3HUeCKNii CMBICT MCIOIB3YyEeMbIX BEIMYWH, WX OOO3HAYCHHS W €IUHUIIBI,
HAXOJIUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (U3UYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYNHAMU;

ONMHUCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUA,
UCTIONB3Ys (U3WYECKUE BEIWYWHBI: JJTAaBICHHWE Tas3a, TeMIeparypa, CpEIHSs
KMHETUYECKAasl SHEPTHsI XaOTHYECKOT'0 JABMKCHHUS MOJIEKYJ, CPEIHEKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO()(PUIIMCHT TMOJE3HOr0 JICMCTBUS TEIUIOBOI'O JIBUTATENsd; TPH OINHUCAHUHU
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
0o0O3HAUeHUs W EAWHMIBI, HaXOAUTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMHU BEJIMUUHAM;

OIMUCHIBATh M3YYCHHBIC JICKTPUICCKUE CBOMCTBA BEIIECTBA U DJICKTPHICCKUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEITUYHMHBI: DJICKTPUUSCKHUA 3aps,
ANEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD IOJIS, MMOTEHIINAJ, pa3HOCTh MOTCHIINAJIOB;
Py ONMUCAHWM TIPABWIBHO TPAKTOBATH (U3MYECKUM CMBICT HCIOIb3YEMbIX
BEIMYMH, WX OOO3HAUCHWUS W CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHaJTM3UPOBATh (PU3UYECKHE MPOLECChl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHBI M TIPUHIIMIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DHEPruH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCU€Ta, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBS3b CpeAHEH KMHETHYSCKOM SHEPTUU TEIUIOBOT'O JIBMYKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO



(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE W YCIOBHUS (TPaHHMIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JEHCTBUS MalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBUSA MX O€30MacCHOTO MCIOIb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MIPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPU STOM
dbopmynupoBath mpoOJeMy/3ajady U TUINOTE3Yy Y4€OHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, TPOBOIUTH OMBIT H
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIISATH MPSAMbBIC M KOCBEHHBIC U3MEPECHUS] (PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMPATh ONTHUMAJBHBIH CIOCOO W3MEPEHHUS W HMCIOJb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJI30BAaHUEM TPSMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCHpOBaTh PE3YNBTATHl TMOJYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

coOJII01aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HUCCIEIOBAHUMN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTA C MCIONb30BAHUEM HM3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemaTth pacuéTHbIE 3a7a4¥l C SBHO 3aJJaHHOW (DU3UYECKONM MOJIETBIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHalN3a YCIOBHSA 3aa9u
BbIOMpATh (PU3UUECKYI0 MOJIENb, BBIACIATh (PU3UYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOo/IMMbIE Il €€ pelleHHus, MPOBOAUTh PacUEThl M OLICHUBATh PEaTbHOCTh
MOJTyYEHHOT'0 3HAYCHUS (PU3NUECKON BETUINHBL

penaTh Ka4eCTBEHHBIE 33/1aUl: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpold Ha H3y4YEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
buznueckue sIBICHUS;

UCTIONIb30BaTh ~ MPU  PEINIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(GOPMAITMOHHBIE TEXHOJOTHH VIS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TpeJCTaBlieHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYSeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyro HH(OpMAITHIO;

IPUBOJIUTH MMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHON >KU3HU
JUTsl o0ecTiedeHuns: 6€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMU U TEXHUYECKUMU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM Pa3IUYHBIX COLUAILHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYIIbI, pPalUOHATBHO pPaCHpeAessiTh OO0S3aHHOCTH U
IJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYaAIMSIX, aJCKBAaTHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM IPOOIJIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHbIE Pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTOo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTHUHbI MHUpPaA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIBHOCTU JIOAEH, LEIOCTHOCTh W E€IUHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3NYECKUX MOJENei:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO SApa TPH PEIICHUH (PU3UIECKUX
3a7ad4;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TMPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasi WHAYKIUSA, JEHUCTBHE MArHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
unTtepdepeHuus, audppakiuuss ¢ [OJsSpU3alus CBeTa, JUCIEpPCHUsl CBETA,
dotoanekrpuueckuii 3pdext (poroaddekT), cBeTOBOE NaBIeHNE, BOSHUKHOBEHUE
JMHENYATOro0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHbIC CBOMCTBA BEIHIECCTBA (IEKTPUUECKUE, MATHUTHBIC,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), UCIOJIb3Ysl (DU3NUYECKHUE BEIUYMUHBI:
AIEKTPUYECKUN 3apsijl, CWJa TOKA, DJIEKTPUUECKOE HANpSIKEHUE, DICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHJia, paboTa TOKa,
WHAYKLIHAST MarHUTHOro mnois, cwia Awmmepa, cwia JlopeHna, MHAYKTHUBHOCTH
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHull B KojeOaTeNbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IIpoIecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSHUE U
ONTHYECKas CHUjia JIMH3bI, MPU ONMHCAHUM MPABUIBHO TPAKTOBATh (HU3UUECKUI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YCHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYHNHAMU;



OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONb3Ys
¢du3znyueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUsi M UMITYJIbC (OTOHA, IEPUO]T TOTypacIaa, SHEPTUSI CBA3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSA3BIBAIONIUE JAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYHHAMU,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCEA0BATENBHOIO U MapajuieIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKkOoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIHUH, 3aKOH MPSMOJIMHENHOI0 pACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAaHEHUs SHEPrUHU, 3aKOH COXPAaHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsja, 3aKOH COXPaHEHUs MacCcOBOr0 4uWcia, MmocTyiarsl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OMPENIENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISI IPOBOJHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh U OIKCHIBATh H300paXEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTBHI TI0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOJeMy/3ajady U TUMNOTE3y Y4eOHOro HDKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HCMOJIb30BaTh HU3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C HCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYHMH B BHUIE TAOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0oaTh mpaBuiia 0€30MaCHOTO TpyJa MpH MPOBEACHUH UCCIIEIOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOU
JIESTENBHOCTA C HCIOIB30BAHUEM HM3MEPUTENBbHBIX YCTPONCTB U JaOOPaTOPHOTO
000py1I0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOMpATh (PU3UYECKYI0 MOJENb, BBIACNIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOoAMMBIE JUIsl €€ pelleHus, MPOBOAUTh Pacu€Thl M OLIEHWBATh PEaIbHOCTH
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXXJIEHUU C ONOPOW HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(bU3UYECKHE SIBJICHNUS,

UICIIOJIb30BATh IIpU  peLICHUU yuyeOHbIX  3ajad COBpPEMECHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALIMU
U TpEJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSICHATH MPHUHLMIBI JEHCTBUS MAallMH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA WX OE30MACHOI0 HUCIOJIb30BAHUS B MMOBCEIHEBHON
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TPYMIbl, PALUOHAIBHO pacHpenesiarTh O0O0A3aHHOCTH WU
IJJAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aJI€KBATHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEILIEHHE PACCMATPUBAEMOMN MPOOIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 3 1 httos:/m.edsoo.ru/7fA1bf72
Hroro mo pazneny 3
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Hlunamika ! L https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHUU https://m.edso00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 8 https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 1 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazueny 23
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 13 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 23

PesepBHoe Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOe noje. DIeKTpOMarHuTHas bu6mmoreka [IOK
11 11 1 2
WHYKUUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 8 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 23

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMAIBHON 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
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4.3 ATOMHOE SAPO

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

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

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?fsnlljr(r)::;;gr(:}; £41097c
Hroro no pazneny 7
Pazgen 6. OGOBILIAIOLUIEE IOBTOPEHUE

6.1 Oo6o0maroniee TOBTOPEHHE 5 ftlfssﬂll;r(r)f:é(sigrou}i £41097c
Hroro no pazgeny 5)
PezepBHOoe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB DJIeKTPOHHbIE
Ne Jlara mudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue p
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®dusuka — HayKa O PUPOJE.
1 Hayunblie MeTZK bl HOEHapHI/IH 1 bubamorera LOK
i A https://m.edsoo.ru/ff0c32e2
OKpPYXaroIIero Mupa
Ponb 1 mecTo dusuku B

5 (hopMUPOBAHUN COBPEMEHHOM 1 bubnnorexa [IOK
Hay4HOH KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITENbHOCTH JTIO/ICH

3 BxomHas koHTpobHAs paboTa 1 1
MexaHu4eckoe IBUKEHHUE.

4 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO 1 but6mmoreka [IOK
newxeHus. [lepemerienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
yCKOpEHUe

5 PaBHOMEpHOE NIPSIMOJIMHEWHOE 1 bub6nmorexa [IOK
JBUYKECHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSAMOJIUHENHOE bubnuorexa [JOK

6 1
JIBMKEHUE https://m.edsoo.ru/ff0c372e
CBoOomHoe majieHne. Y cCKopeHue bubnmnoreka [JOK

7 1
CBOOOJIHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe 1BUKEHUE.

. bu6nunorexa [IOK

8 JIBmkeHre MaTepruaIbHOW TOYKH IO 1

OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada



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

[TpuHuun otHOcuTENbHOCTH ["anuies.

Touku. Teopema 006 n3MEHEHUH

9 HNueprimansHbie CHCTEMBI OTCYETA bubnmorexa HOK
P . ) https://m.edsoo.ru/ff0c3be8
Ilepssiit 3akoH HproTOHA
Macca tena. Cuna. [lpunuun
10 CYIEPIIO3ULINY cHI. BTOpOil 3aK0H Bubmaorexa ITOK
yHiep B + 2Top . https://m.edsoo.ru/ffOc3be8
HproTOHA 17151 MaTepHaTbHOM TOUKH
Tpetuit 3akoH HproTOHa 1151 bub6mmorexa [LIOK

11
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
Cunsl B Ipupojie. 3aKOH BCEMUPHOTO

12 T;{FOTeHI/I;I;J (I;Hna TsoKecTH. Ile I;a;{ bubmmorexa [OK

’ - 1ep https://m.eds00.ru/ffoc3d00
KOCMHYECKasi CKOPOCTh
Cuna ocTu. 3akoH I'yka. Bec
13 Tena JYI?;ZF aTopHas aGOZa bubmmorexa [OK
e PaTOPHAi p | https://m.edsoo.ru/ff0c3e18
H3mepeHnue xeCTKOCTH MPY>KUHBI
Cuna tpenuns. Koaddument tpeHust.
14 Cuita ZI;H OTI/IBJIGI({i)I/Iq:I apu B:Ii(ﬁ’:HHH bubmorexa OK
p P https://m.edsoo.ru/ffOc3f76
Teaa B )KUAKOCTH WU rasze
[TocTynarensHOE M BpalaTeIbHOE

15 JIBIDKEHHUE a0COFOTHO TBEPIOTO Tea. bu6nuorexa LIOK
MowmenTt cunbl. Inedo cuinl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPAOIO Tela
HNmnynbc MmaTepralbHON TOUKH,

16 CHCTEMBI MaTEPHATBHBIX TOYCK. bubmuorexa [IOK
NmMnynbe cuiibl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUKEHUE
Pabora 1 MOIITHOCTE CHJIBL

o bu6nunorexa [IOK

17 KuneTtndaeckast sHEprusi MaTepruaaIbHON

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

KUHETHYCCKOH OHEpPIrun

18

[ToTeHumanbHas 3Heprus.
[loTenmanbpHas SHEPTUs yupyro
nehOpMUPOBAHHOMN TPYKUHBL.
[TorenuunanbpHas SHEprus Teia BOIU3U
MOBEPXHOCTH 3eMJIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

19

[ToreHunanbHbIE U HETOTEHIUAJIbHBIE
cuiibl. CBA3b paboTHI
HENOTEHLMAJIbHBIX CUJI C N3MEHEHHEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEll.
3aKOH COXpPaHECHUSI MEXaHUYECKOM
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c¢

20

JlaGopatopHas pabora «3yueHue
paBHOBECHS TeJa MO/ AeHCTBUEM
HECKOJIBKUX CHID)

21

Konrtponbnas pabora o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpPAHEHHS B MEXAHUKE»

bubnuorexa [IOK
https://m.edsoo.ru/ffOc4b74

22

OcHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

23

XapakTep JBUKEHUS U
B3aHMOJICHCTBHS YaCTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

24

Macca monekyin. KonnyectBo
BeniecTBa. [locrossHHas ABoraapo

25

TemnoBoe paBHOBecue. TemnepaTtypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ uzmepenue. [llkana temneparyp
Lenbcust

Uneanpusiii raz B MKT. OcHoBHOE

bu6numoreka [IOK

26 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mmepa
97 cpeaHel KUHETUYECKON YHEPTUH bubnmnoreka [JOK
JIBUJKEHHSI MOJIEKYI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
28 3axoH JlanpToHa. I'a30BBIC 3aKOHBI
JlabopartopHnas pabota
29 «DKCTIepUMEHTAIbHAS TIPOBEPKa
3akoHa ['eit-JIroccaka»
M3omporeccsl B H1€abHOM Ta3e U UX bubnmoreka [JOK
30
rpaduyecKoe MpeICTaBICHHE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
31 crocoObl e€ n3meHeHus. Konmuectro bubnuotexa [IOK
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OTHOATOMHOTO HJI€aTbHOTO
rasa
bu6nuorexa [IOK
32 Bt Terionepenay https://m.edso0.ru/ff0c5¢c36
VY nenpHasi TEMIOEMKOCTH BEILIECTBA.
33 KonudaecTBo TEIIoThl Mpu bubmmorexa LIOK
. https://m.edso0.ru/ff0c5¢c36
Terutonepenave. AnuabaTHbIi polecc
34 IIepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30MPOIIECcCam https://m.edsoo.ru/ffOc5efc
35 HeoOGpaTuMocTh mporieccoB B bu6mmoTteka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

[TapoobpazoBaHue ¥ KOHACHCAIHS.

bu6numoreka [IOK

36
Ncnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI 1 OTHOCHUTEJIbHAS
37 BJIAYKHOCTh BO3Ayxa. HachllmeHHbIH bubmorexa LIOK
Ayxa. - https://m.edso00.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue n
38 amMopdHble Tenaa. AHU30TPOIHS bubmmorexa [IOK
CBOMCTB KpHcTaLoB. Kuakue https://m.edsoo.ru/ff0c65f0
KkpucTtayisl. COBpEeMEHHBIC MaTepUAITBI
[InaBieHne U KpUCTATUIA3AIIHSL.
39 VenbHas TEII0Ta MIaBJICHUS bubmorexa LIOK
A ' https://m.edso0.ru/ff0c6708
Cybnumarnus
but6mmoreka [IOK
4
0 YPABHCHHE TEILIOBOTO banarca https://m.edsoo.ru/ff0c6820
41 [Mpunnun aeiicteus u KIIJ{ TermnoBoit but6mmoreka [IOK
MamuHsbl. [ukn Kapnao u ero KIT/I https://m.edsoo.ru/ff0c600a
42 DKOJIOTHYECKHE TTPOOITIEMBI
TETUIOIHEPTETUKH
43 O6o6maromuii ypok «MomnekysipHast bubmmorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edso0.ru/ff0c6938
KoHTponbHas paboTa mo teme
44 «MonekynsapHas pusuka. OCHOBBI bubnioreia LIOK
YAp ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)
OnexTpuzanus Tell. DNEKTPUIECKUI
bu6nunorexa [IOK
45 3apsn. JIBa BUA DJIEKTPUUECKUX

3apsIoB

https://m.edsoo.ru/ffOc6bcc
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HpOBOI[HI/IKI/I, JUDJICKTPUKHU U

bub6mmoreka [IOK

46 [IOJIYIIPOBOIHUKH. 3aKOH COXPAHEHUS
YHPOBOZ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsiaa
BsaumoneiicTBue 3apsai0B. 3aK0H
47 Kymnona. TodeuyHbIN 2IEKTPUIECKHI bubmorexa [IOK
Y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanpssk€HHOCTB 2JIEKTPUYECKOro
48 nosist. [IpuHnun cynepno3unuu bubnnorexa [IOK
ANEKTPUUECKUX Toneu. JInnnu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cun snexkTpocTaTHueckoro
49 nou. Ilorenman. PasHocts bubmnorexa [JOK
' ' https://m.edsoo0.ru/ffOc6f00
MOTEHIIHAIOB
[TpoBOAHMKY U TUAIIEKTPUKHU B
50 SIIEKTPOCTATHUECKOM IIOJIE bubmorexa HOK
P ' https://m.eds00.ru/ff0c7018
Jwusnexrpudeckas IpOHUIIAEMOCTb
bubnunorexa LIOK
51 OnexrpoéMrocTh. KoHaeHcaTo
p g p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPIUs 3apsyKEHHOrO bubmorexa LIOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
[IpyHIMD AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAIHLHOTO
53 arrapara, CTpyHHOTO TIPUHTEpa.
DIIeKTpOCTaTUYECKas 3aIlIHTA.
3a3eMIIeHHE AIEKTPONpruOOpOB
DNEeKTPUUECKHd TOK, YCIOBHUS €ro
54 cymectBoBaHus. [locTOsSIHHBIN TOK.

Cuna toka. Hanpsxenue.
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Conporusnienue. 3akon Oma a1t
yd4acTKa Ienu

55

[locnenoBarensHOE, MapaiebHOE,
CMEIIaHHOE COSMHECHHE
poBoAHUKOB. JlabopatopHas paboTa
«M3yueHne cMemaHHOTO COeTMHEHNUS
PE3UCTOPOBY

0.5

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

56

Jlaboparopnas pabota
"ITocnenoBarensHOE U MapasuieIbHOe
COEJIMHEHUE TTPOBOTHUKOB"

57

PaboTa 1 MOIITHOCTH IEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJis MOJTHOM (3aMKHYTOM)
anekTpuyeckoi rernu. Koporkoe
3ambikanue. JlabopatopHas pabota
«3mepenune DJIC ucTouHrka ToKa u
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBHCHMOCTD
COHpOTI/IBJ'IeHI/IfI MECTAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

DJIEKTPUUECKUI TOK B BaKyyMe.
CBoliCcTBa 2JIEKTPOHHBIX MMyYKOB

61

[TonynpoBoHUKH, UX COOCTBEHHAs U

IpUMecHas MpoBoguMocThb. CBoiicTBa

p—n-nepexoaa. [lonynpoBoHUKOBBIE
npudopbI

bu6nunorexa [IOK
https://m.edsoo.ru/ffOc84ae

62

DNeKTpUYECKHUH TOK B pacTBOpax U

bubnmoreka LIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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paciiaBax 3JeKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOITUATIS.
DIIeKTPOIN3

SJICKTPI/ILICCKI/Iﬁ TOK B rasax.

63 CamMocToATenbHBIN U 1 bubnnorexa [IOK
HECAMOCTOSITEIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ffOc84ae
ITnazma
DnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
06e30macHOCTH

65 O06o0mmarommii ypok 1 bu6muoteka LIOK
«INEKTPOTUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «9nexrpocraruka. [locTossHHBIN 1 bubnmnorexa [JOK
ANeKTpudecKkuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IUYHBIX Cpelax»

bubnuoreka [IOK

67 Hrorosas konTposbHas pabota ! https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIii ypok. O6001maromuii ypok 1 bubmmorexa LIOK
no temMaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KoauuectBo yacoB DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue p
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
ITocTossHHBIE MArHUTEL U UX
1 B3auMO/IeiicTBHe. MarHuTHoe 1oJie. 1 bubmuorexa [JOK
Bexktop MaruuTHOM HHAYKUMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON UHIYKIIUU
MarsnuTHo€ 1MoJjie TPOBOJHUKA C TOKOM.
2 OmbiT Opcerena. Bzaumoelictsue 1 bubnmorexa LHOK
p i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlaGopaTopnas pabora «3yuenue bu6mmoreka [IOK
3 1 1
MAarHUTHOTO MOJISD» https://m.edsoo.ru/ff0c98fe
Mopnyns BEKTOpa MarHUTHOU
4 UH nu. Cuna Ammepa 1 bubmorexa LOK
AYKHHH. pa. https://m.edsoo.ru/ff0c9ac0
DNEeKTPOU3MEPUTENBHBIE PUOOPHI.
JleficTBE MarHuTHOTO IOJIS Ha
5 NIBIDKYIIYIOCS 3apsDKEHHVIO YaCTHIL 1 bubnmorexa LIOK
YHIYIOCH 33p Yio 4 https://m.eds00.ru/ff0codf4
Cuna Jlopenna. Pabota cuiel Jlopeniia
DnekTpoMarHuTHas UHAYKIus. [loTok
6 BEKTOpa MarHUTHON UHAYKIMH. 3aKOH 1
3JIEKTPOMArHUTHON WHIYKITUH
®dapanes
JIabopatopHas padora «lcciaenoBanne
7 HBJ‘IeIfI/ISI BIJ)ICK pOM&FHI/ITHOf/i 1 1 bubmorexa HOK
P https://m.edsoo.ru/ff0cal50
WHAYKIAN»



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
https://m.edsoo.ru/ff0ca150

Buxpeoe anexrpuueckoe nose. 3/C

8
WHIYKIIAH.

NunykTuBHOCTD. SIBIICHHE

9 camouHaykiuu. I1C caMOMHIYKIUU. but6mmoreka [IOK
DHeprusi MAarHUTHOTO MOJIsl KATYIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE MOJIe

10 O6o0matomuii ypok «MarautHoe bu6mmoreka [IOK
noJie. DJIEKTPOMAarHUTHAsE UHTYKIUS» https://m.edsoo.ru/ff0cab82
KonTponbhas pabota o teme

11 «MaruutHoe noie. DJIEKTPOMarHuTHas bubmorexa LHOK

’ P https://m.edsoo.ru/ffOcad58
WHITYKITAS
CB00OIHBIE MEXAaHUYECKHE KOICOaHUS.

12 I"apmonuyeckue KonedaHus. bu6muoreka [IOK
YpaBHEHHE TapMOHUYECKUX https://m.edsoo.ru/ffOcaf06
koneOanuit. [IpeBpaienne sHeprun
Jlaboparopuas padota «MccrienoBanue

13 3aBHCHMOCTH TIEPHOJIa MaJIBIX
Kose0aHui Tpy3a Ha HUTH OT JIJTUHBI
HUTH U MacChl Tpy3a»

Koneb6arenbupliit koHTYp. CBOOOIHBIE
ANEKTPOMATrHUTHBIC KOJeOaHus B
14 HAIEAIBLHOM KOJIe0aTEIbHOM KOHTYPE bubmorexa [IOK
ype. https://m.edsoo.ru/ff0ch820
AHaJIOTHS MEXY MEXaHHUYECKUMU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU
®opmyna TomcoHa. 3aKOH COXpaHEHHS
15 SHEPIUH B UACAUTLHOM KOJIe0aTeIbHOM bubmmorexa [IOK
p https://m.edsoo.ru/ffOcb9c4
KOHTYpe
bubmuoreka IHOK
16 [IpencraBieHue 0 3aTyXarOMIHX 1

https://m.edsoo.ru/ffOcbb86
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KoJieOaHUsAX. BeIHYKICHHBIC
MexaHn4uecKue Koebanusa. Pe3onanc.
BbIHYyXIE€HHBIE 2IIEKTPOMATrHUTHBIE
KoneOaHus

[lepemennslit TOk. CuUHYCOU1aTIBbHBII
MepeMEHHbIN TOK. MOITHOCTh

17 [IEPEMEHHOI0 TOKa. AMIUIMTYIHOE U Bubmmoreia LIOK
N https://m.edsoo.ru/ffOchd34
JEHCTBYIOLIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsHKEHUs
Tpanchopmarop. [IponsBoacTso,
18 nepeiaya u moTpedieHue
JJIIEKTPUYECKON SJHEPTUU
YCTpOUCTBO U IPAKTUYECKOE
19 MPUMEHEHHE AIEKTPUUYECKOTO 3BOHKA, bubmorexa [IOK
reHeparopa nepeMeHHOro TOKa, JTMHUI https://m.edsoo.ru/ffOcc324
aJeKTponepeaay
MexaHuyecKkre BOJIHBI, YCIOBHS
20 pacnpoctpanenus. [Iepuon. CkopocTth bubmmorexa [IOK
pacrpoCTpaHEHHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ffOcca54
[lonepeunblie U MPOJOJIbHBIE BOTHBI
21 3ByK. CKOpOCTH 3BYyKa. I pOMKOCTH bu6mmoreka [IOK
3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DneKTpOMarHUTHHIE BOJHBI, UX
22 cBolcTBa U ckopocTh. [1lkana bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe
AJIEKTPOMAarHUTHBIX BOJIH
IIpuHIMIIBI pagUOCBSI3U U
23 TeleBUACHUA. Pa3BUTHE CPENCTB CBA3HU.

Pagnomokanus
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Kontponbnas padota «Konebanus u

bu6mmoreka [IOK

24
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonnHEHOE pacpoCTpaHEHUE
25 CBpeTa B OJHOPO, Ifoﬁ cpe epTOLIe‘lHHﬁ bubmmorexa LOK
AHOPOA peae. https://m.edsoo.ru/ffocd350
UCTOYHUK cBeTa. Jyu cBeTa
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
26 cseta. [locTpoenne n3o0paxxeHuii B bubmorexa LIOK
' P P https://m.edsoo.ru/ffOcd4e0
TUIOCKOM 3€pKaJie
ITpenomnenue ceera. [TonHoe
97 BHyTpeHHee oTpaxeHnue. [IpenenbHblil bu6nmoreka [IOK
YTOJI MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKEHHS
08 JlaGopaTopnas pabora «3mepenue bu6muoreka [IOK
[0Ka3aTesisi IPEeJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzobpaxeHuii B
29 muH3e. Dopmyia TOHKOM JTUH3BI bubmorera LOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4eHue JTMH3bI
30 Jlaboparopuas pabota «Mccrnenoanue
CBOMCTB M300pakKCHUH B JIMH3aX)
Hucniepcust cBeta. CII0XHBINA COCTaB
31 6emnoro cseta. Lper. JJaboparopHas
pabota «Habmronenue aucnepcun
CBETa»
NnTepdepennus creta. Judpaxus bu6nuorexa [IOK
32 N
ceeta. udpakimonnas pemeéTka https://m.edsoo.ru/ffOced22
33 IlonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
34 OnTrueckue npuOOPbI U yCTPONUCTBA U



https://m.edsoo.ru/ff0cc6f8
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YCJIOBHS UX 0e3011acHOro IIPUMCHCHUA

FpaHI/IHI)I IPUMECHUMOCTH
KJIacCM4eCcKo MexaHuKu. [TocTyartel

but6mmoreka [IOK

35
CIIeLIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH.
36 3ame/UIeHHEe BPEMEHHU M COKPAILICHHE bubmmorexa IOK
p P https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus v UMMYIbC PEISITUBUCTCKON
37 yacTullbl. CBA3b MACCHI C YHEPTHUEN U bubamorexa [JOK
1Bt p https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPTHSI IOKOS
Konrponsnas padora «OnTHka.
38 OCHOBBI crielMaJIbHON TEOPUH bubmmorexa OK
H P https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEILHOCTH
®dotonsl. Popmyna [Iranka. Dueprus bu6mmoreka [IOK
39
¥ UMITYJTbC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE
bubmuorexa [JOK
40 .0 A.T.
porosdexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodrddexra. YpaBHeHUE
41 QﬁHmTegHa J]q:l(b(bOTOB(l)(;@)eKTa bubmmorexa LOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpaauma» hortodddexra
Hasnenne ceera. OnbiTel 11. H.
42 JleGeneBa. XuMH4eckoe NeHCTBHE bubnmorexa HOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u
43 MIPaKTUYECKOE MPUMCHCHHE:

(dhoToseMeHT, (HOTOATINK, COTHETHAS
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OaTapest, CBETOIUO/

Pemenue 3amay mo reMe «DI€MEHTEI

bubmuorexa [JOK

44 KBaHTOBOU OITUKU» https://m.edso0.ru/ff0d0302
Mopens atoma Tomcona. OnbIThI

45 Pezepdopna o paccessHUIO 0-4acTH bubmmorexa LOK

PP P t https://m.edsoo.ru/ff0d091a
[Inanerapnas monenp aroma
Bbu6moreka [IOK
46 I1 b
OCTYRATH Hopa https://m.edsoo.ru/ff0dOafa
Nznydenue u nornoueHne (HOToOHOB
47 1} I/I};[qe exoze aTOMallJl co H(()I;"O OBHS bubamorexa [IOK
p pexol . A P https://m.edsoo.ru/ff0d0Oafa
SHEPTHH Ha JIpyroil. Buasl criekTpoB
BomnHoBrle cBoiicTBa yacTull. BoiaHbI
ne bpoins. KopnyckynsapHo-BoIHOBOM bubmuoreka [IOK

48
nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITyYCHHE
OTkpbITHE paTUOaKTUBHOCTU. OMBITHI

49 Pesepdopna o onpenenenuto cocraBa bubmmorera [IOK

PO pel https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3ITYYCHUS
CgoiictBa anbda-, 6eTa-, raMma-

50 n3iydeHus. Bnusaue
PaIMOaKTUBHOCTHU HA KUBBIC
OpraHU3MBbI
OTKpbITHE POTOHA U HEUTPOHA.

51 N3oronsl. Anbda-pacma. bu6mmoreka [IOK
DNEKTPOHHBIA U IO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. I'amma-usnydeHue

59 DHeprusi CBA3U HYKJIIOHOB B sJIpe. bu6mmoreka [JOK

S nepHble peakuu. SepHbIA peakTop.

https://m.edsoo.ru/ff0d1356
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[Ipo6iieMbl, IepCHEeKTUBBIL,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTreTHKHU

53

OnemeHTapHble YacTULbl. OTKpBITHE
NO3UTpOoHA. MeTobl HAOII0IeHUS U
perucTpanuy dJI€MEHTAPHBIX YaCTHULL.
Kpyrusiii cron «@yHaaMeHTaabHbIe
B3auMozecTBUA. EAMHCTBO
¢bu3n4ecKoil KapTHHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

54

Bun 3sé3nnoro ne6a. Co3pesnus,
SIpKHUE 3BE3/bI, TUIAHETHI, UX BUAMMOC
nBrokenne. ConHeyHas CUCTeEMa

55

Comnaue. CoiHeUHast aKTUBHOCTD.
Nctounuk sHeprun CosiHLA U 3BE3]

56

3BE31bI, UX OCHOBHBIE
XapaKTePUCTHUKU. 3BE3IBI TIIaBHON
MOCIIeI0BaTeIbHOCTU. BHYTpeHHEE
cTpoenue 3BE31. COBpeMEHHbIE
MIPEJICTABICHUS O TIPOUCXOXKICHUHU U
oo CotHIA U 3BE3.

57

Mneunsiii [lyte — Hama ['anakTuka.
ITonosxenne u npuxenue CosHua B
lNanaktuke. ['anaktuku. YEpHbIe ABIPHI
B fA/Ipax raJakTHK

58

Bcenennas. Pazberanmue raiakTuk.
Teopust bosbLioro B3psiBa.
PennkroBoe nsnyuyenue.
MertaranakTrka

59

Hepemennsie nmpobOieMbl acCTpOHOMUHN



https://m.edsoo.ru/ff0d0e38

KoHntposnbhas pabota «71eMEHTHI

60
aCTPOHOMHUU U acTPOPHUIUKID

O6o06maromuit ypox. Ponb ¢pusuku u
aACTPOHOMHUHU B IKOHOMUYECKOM,

61 TEXHOJIOTHYECKOH, COLIMAIBLHON U
ATHYECKOH cdepax IesTeTbHOCTH
yeoBeKa

O6o6marmuii ypok. Poib u Mecto
62 (GU3UKU ¥ aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpPa

O6o0matomuii ypok. Pois
63 ¢busnueckoit Teopun B GOPMHPOBAHUH

NpeCTaBICHUN 0 (hU3NYECKOM
KapTHUHE MHpa

O6o06matromuii ypok. Mecto
64 ¢bu3nvecKoil KapTHHBI MHUpa B 00IIIeM
psAy COBPEMEHHBIX €CTECTBEHHO-

Hay4HbIX IpeACTaBICHUN O IPUPOe

65 Hrorosast koHTpobHAs paboTa

66 PesepBHbIii ypok. MarautHoe mnose.
DneKTpOMarHuTHasE UHAYKIHS

PesepHbiii ypok. OnTrka. OCHOBBI
67 CIIeNUaIbHON TEOpUHr
OTHOCHUTEIIbHOCTHU

Pesepnbiii ypok. KBanToBas ¢pusuka.
68 DneMEeHTB aCTPOHOMHUU U
acTpou3uku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®usuka, 10 kmace/ Msxumies I'.41., Byxosues b.b., Corckuit H.H. non
penakuueit [lapdpentreBoit H.A., AkuinonepHoe o0miectBo «M31aTenbcTBO
«IIpocseuienue»

» ®usuka, 11 kmace/ Msxkumes I'.J1., byxosuies b.b., Yapyrun B.M. niox
penaknueii [TapdentoeBoit H.A., Aknnoneproe obmectBo «M31aTenbcTBO
«IIpocseuienue»

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

1. denepanbHbIil TOCY1apCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPETHETO
(moiHOro) 0bmero odpazoBanus. Crapimras mkoma. 10-11 kmaccel. - YTBepxkaeH
npuka3zom Ne 413 Munobpnayku Poccuu.

2. ®usuka. 10 knacc:yue0. [{ns o0ieobpa3zoBat.opranu3aiuii: 6a3oBblii ypOBEHb
/ T'.4. Mskumes, b.b. byxosues, H.H. Corckuii ; mox pea. H.A. ITapdentbeBoii.
— 4-e m3a. — M.: IIpocBemienue, 2018. — 416 c.:un. — (Knaccuueckuit kypc).

3. ®usuka.l1 knacc: yue6. Jlns obuieoOpazoBat.opranu3anmii: 0a30BbIil ypOBEHb
/ T'.4. Msaxuiues, b.b. Byxosues, M.B. Yapyrun ; noa pea. H.A. [TapdentbeBoii.
— 9-¢ m31. — M.: IIpocBemienue, 2018. — 432 c.: [4] 1. un. — (Kimaccuueckuii Kypc).

4. Coopuuk 3aaa4 1o ¢puzuke. 10 — 11 kiaccel: mocodue s
0011e00pa3oBaTENbHbIX YUpEXKACHUN: 0a30BbI U popuibHbIA ypoBHH/ H.A.
[TapdentbeBa. — 3-e uzn. — M.: I[Ipocsemienue, 2010. — 206 c.: wi. —
(Knaccuueckuit kypc).

5. ®wusuka. 3amaunuk. 10—11 ki1.: mocobue s o0meoopa3oBar. YIpeKICHHUH /
A.TIL. PeimkeBua. — M.: JIpoda, 2015.

6. CoopHuk 3anau o ¢usuke: 10—11 knaccer / O.U. I'pomuea. — M.

W3 narensctBo "Dx3amen'”, 2015.

7. TeMaTnueckre KOHTPOJIbHBIE U CAMOCTOSITEIbHBIE PabOThI 110 ¢usuke. 10
kiacc / O.U. I'pomuea. — M.: M3natenbctBo "Ox3amen", 2012.

8. TemaTuueckue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE Pa0OTHI 10 dusuke. 11
kiacc / O.W. I'pomnieBa. — M.: U3gatenscTBo "Ok3amen", 2012.



HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

1. ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHU

2. http://nsportal.ru - conranbHas ceTh pabOTHUKOB 00pa30BaHMUS.

3. http://markx.narod.ru/pic/ - ¢pusuka B mkoe.

4. http://festival. 1september.ru/articles/ - dhecTuBanp negarornyeckux uac
«OTKpPBITBIN YPOK».

5. http://www.fizika.ru/ - caitt qyis yuureneit GU3NKH U UX YICHUKOB.

6. http://www.physics.ru/ - matepuansl o ¢pusuke.

7. www.ege.edu.ru - magopmanmorHbsii moptan EI'D.

8. http://school — collection.edu.ru/ - equnas xomnekius [IOPoB

9. https://eobraz.ru/roroBsie-padodne-nporpaMMBbI-110-HOBOMY-(/

10. https://myotveti.ru/pusuka-10-11-k1acc-padouas-nporpamma-2023-2024-
yue/

11. https://[fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-
obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-
obrazovatelnykh-organizatsii

12. Enunas xojuiekuus nu@poBbIX 00pa30BaTelbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

13. OtkpeiTas ¢pusnka
http://www.physics.ru/courses/op25part2/design/index.htm

14. T'azera «1 ceHTAOps»: MaTepuaibl Mo Hu3nKe

http://1september.ru/

15. ®ectuBans negarornyeckux e «OTKPBITBIA YPOK»
http://festival.1september.ru/

16. ®uzuka.ru

http://lwww.fizika.ru

17. KM-mkona

http://www.km-school.ru/

18. DnexkTpoHHbIN yueOHUK

http://www.physbook.ru/

19. Camas Gonbias snexkTponHas Oubnuoreka Pynera. [Touck kHHUT U KypHAIOB

http://bookfi.org/






