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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o (¢u3uke ©0a30BOr0 YpPOBHS Ha YPOBHE CPEAHErO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE INOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTesibHON mporpammsl, npeacrasieHHbix B @I'OC COO,
a Takxke ¢ ydértoMm ¢enepanbHoil pabodeil mporpaMMbl BOCHUTAHUS M KOHUEMUUU
npenojaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTEIbHBIX OpraHU3aLUAX
Poccuiickoit @enepannu, peann3yonmx OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

CopepxaHue mporpaMMbl 1O  (U3MKE HampaBieHO Ha (QopMuUpoBaHUE
€CTeCTBEHHO-HAYYHOU KapTuHbl Mupa obOyuatonuxcs 10-11 kiaccoB nmpu 00yueHun
ux (¢usznke Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-JIEATEILHOCTHOTO MOAXOAA.
[Iporpamma no ¢usuke coorBercTByer TpeboBanusiM GI'OC COO k miaaHUpyEeMbIM
JUYHOCTHBIM, MPEJIMETHBIM M METAlpEIMETHBIM pe3yibTaTaM OOYy4YeHHs, a TaKxKe
YUUTHIBAET HEOOXOJAMMOCTh pealu3aldd MEXIPEAMETHBIX CBi3ed (U3UKU ¢
€CTECTBEHHO-HAYYHBIMH Y4E€OHBIMHU TpeaMeTaMu. B Heil ompenensitorcss OCHOBHbBIE
HeMu U3ydeHHs (PU3MKM Ha YpOBHE CpelHEero oOuiero oOpa3oBaHUsl, IUIAHUPYEMBbIE
pPE3yNbTaThl OCBOCHMSI Kypca (PU3MKH: JIMYHOCTHBIC, METaNpeAMETHbIC, MPEIMETHBIC
(na 6a30BOM YpOBHE).

[Iporpamma no ¢u3mKe BKIIOYAET:

e IUIAHUPYEMBbIE pe3yJIbTaThl OCBOCHHS Kypca (U3UKU Ha 6a30BOM YpOBHE, B TOM
quclie MPeAMETHBIC PE3yJIbTATHI 110 T0JIaM 00yUYEeHUS;

e cojepkanue yueOHoro npenmera «duszukay mo rogaM o0ydeHHs.

®du3rka Kak Hayka o Haubosee OoOIIMX 3aKOHAX MPUPOJIbI, BBHICTYIAsl B Ka4eCTBE
y4eOHOro TpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJAJ B CHUCTEMY 3HaHUN 00
okpyxaroreM wmupe. IlkompHBIA Kypc GU3UKH — CHCTEMOOOpPa3yIOmMUi IS
€CTECTBEHHO-HAYYHBIX YU€OHBIX TPEIMETOB, MOCKOIBKY (hU3NYECKUE 3aKOHBI JIEXKAT B
OCHOBE TPOIECCOB M SBJICHUH, HM3y4aeMbIX XUMHUEH, Ouosiorued, (U3NIECKOM
reorpadueit u actpoHomuel. Vcnonp30BaHUEe W aKTUBHOE NMPUMEHEHHE (PU3MUECKUX
3HAHMM OIpe/eNsAeT XapaKTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHS KOCMOCA, ITOJIyYEHHs HOBBIX MAaTepUajoB C
3aJlaHHBIMU CBOMCTBaAMU M Jpyrux. M3ydeHwe (Qu3MKH BHOCUT OCHOBHOW BKJIAJl B
(GopMupoBaHHE €CTECTBEHHO- HAy4yHOW KapTUHbI MHpa OOydYarommuxcsi, B
(GopMupoBaHUEe YMEHUN MPUMEHATh HAyUHbIH METO MO3HAHMSI IPU BBHIIOJHEHUH UMH
y4eOHBIX UCCIICIOBAHHUH.

B ocHOBy kypca ¢u3uku A ypoBHS CpeaHEro oOIiero o0pa3oBaHHUs IMOJIOKEH
pAA UAeH, KOTOpbIE MOXKHO pacCMaTpUBaTh KaK MPUHIMIIBI €FOMOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEH Kypc SBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHal M3 BCEX pa3leioB (U3MKH, BKIIOYACT Kak
BOIIPOCHI KIACCUYECKOM, TaK U1 COBPEMEHHON (DU3UKHU.

Hoes cenepanuszayuu. B cooTBETCTBUM ¢ HE MaTepuall Kypca GU3UKU 00BbEAUHEH
BOKpYr ¢dmsmueckux Teopmii. Bemymum B Kypce sBusieTcss (GOpMUpOBaHUE
MPEJICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€PHH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpernonaraeT HMCIHOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIHMAaNa (QU3NYECKOW HAyKH, OCMBICIICHHUE CBSI3M Pa3BUTHS
¢u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU TPOOIEMaMHU.

Hoes npuknaonoti nanpasnennocmu. Kypc ¢u3uku npesmnonaraeT 3HaKOMCTBO C
IIHPOKUM KPYT'OM TEXHUUYECKHX U TEXHOJOTHYCCKHUX MPUIOKEHUNH U3YICHHBIX TCOPUI
M 3aKOHOB.

Hoes sxonocuzayuu peamsyeTcsi TOCPEACTBOM BBEIICHUS DIIEMEHTOB COJCpIKaAHMUS,
MOCBAMIEHHBIX AKOJOTMYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXKIEHHUS MpoOJieM palmoHaIBLHOTO
IPUPOJIOTIONIH30BAHMSI U DKOJIOTUIECKON OE30MMaCHOCTH.

CrepXHEBBIMH JJIEMEHTaMU Kypca (U3WKH Ha YpOBHE CpEAHEro O0OIIero
oOpa3oBaHus SBISIOTCA (Quznueckue Teopuu (hopMHpPOBAHUE TPECTaBICHUN O
CTPYKTYpe TOCTpOCHHUsS (PU3NYECKON TeopuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, I'PaHUIIAX IPUMEHUMOCTH
TEOpUH, ISl ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOIECCOB).

CucTeMHO-/IeSITeIbHOCTHBIN TOJIX0T B Kypce (PU3MKH peann3yeTcsl Ipekae BCETro
3a CcY€T OpraHu3alud OJKCIEPUMEHTAIBHOW JAESTeNIbHOCTH oOyuatomuxcs. Jlns
0a30BOro ypoBHS Kypca (PU3HKH — 3TO HCIOJB30BaHUE CHUCTEMbI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe 10
bu3uke o0O0BeAMHEHBI B OOMIMA CIHUCOK YYCHHYCCKMX MPAKTHYCCKUX pPadoT.
Brigenenne B yka3aHHOM MepedHe J1a00paTOPHBIX padOT, MPOBOAUMBIX ISl KOHTPOJIS
U OLEHKHU, OCYILIECTBISETCS YYaCTHHKAMH OOpa30BaTEILHOTO MpoIlecca HUCXOAsS M3
OCOOCHHOCTEW TUITAHMPOBAaHUS ¥ OCHAmIeHus KaOuHeta Qusuku. Ilpu sTOM
o0OecnieunBaeTcsi OBJIaJeHUE OOYYarOIIMMUCA YMEHUSMU MPOBOAUTH KOCBEHHBIE
U3MEPEHUs], HCCIIEIOBaHUs 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bonpimmoe BHMMaHWE yaensieTcs PEIICHWIO PAacu€THBIX W KAadyeCTBEHHBIX 3ajad.
[Tpu sTOM myis pacdy€THRIX 3a7a9 MPUOPUTETOM SIBISIOTCSA 33/a4d C SIBHO 3aIaHHOU
(¢u3nyeckoil MOAENBIO, MO3BOJISAIONINE TPUMEHATh U3YUYCHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK U HMHTETPUPYS 3HAHUS W3
pasHbIX pasnesnoB. Jyig KauecTBEHHBIX 3a/Jad MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OO0BSICHEHHE MPOTEKaHUs (PU3MUECKUX SIBICHUN U MPOIIECCOB B OKPYXKAIOIICH KU3HHU,
TpeOytonue  BbiOOpa  (u3MYECKOM  MOAeNM  JJs  CUTyallud  MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu GPI'OC COO k MarepHalibHO- TEXHHUYECKOMY
oOecrieyeHuto y4eOHOro mpoiecca 0a30BbIi YpOBeHb Kypca (UMK Ha YpOBHE
cpeaHero oOmiero o0pa3oBaHMS JIOJDKEH M3ydaThCsl B YCJIOBHUAX MPEIMETHOTO
KabuHeTa (GU3WKH WIM B YCJIOBUSAX WHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB
€CTeCTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (GU3MKH TOMKHO OBITh HEOOXOAMMOE
naboparopHoe 00OpyIOBaHHUE JJIsi BHITIOJTHEHHS YKa3aHHBIX B Mporpamme mo Qusuke
YYEHUYECKHUX TIPAKTHUECKUX paObOT M IEMOHCTPAIIMOHHOE 000pYyI0OBaHHE.

JleMOHCTpallmoHHOe 000pya0BaHne (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJILHOW JIOCTATOYHOCTH W OOECIEYMBAaeT IOCTAHOBKY TIEPEUYHCICHHBIX B
nporpaMme Mo (U3HMKE KIIOUYEBBIX JIEMOHCTpAIMHA Il HMCCICIOBAHUS H3ydaeMbIX
SIBJICHUH W MPOIECCOB, IMITUPHICCKUX U YHIaMEHTAIBHBIX 3aKOHOB, HX TCXHHUYCCKHX
IIPUMEHEHHUM.

JlabopaTtopHoe  OOOpymoBaHHWE ISl YYCHHYECKUX  MPAKTHYECKUX  padoT
dbopMupyeTcs B BUAE TEMAaTHUECKUX KOMIUIEKTOB U 00€CIieunBaeTCs B pacuére OJJHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaThuyeckue KOMIUIEKThI J1a0OpaTOPHOTO
o0OpyAOBaHUSl JOJKHBI OBITh TMOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUU
aHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX HW3MEPUTEIBHBIX
CUCTEM B BUJE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIETIAMHU U3y4YeHUs PU3NKU B 00111eM 00pa30BaHUM SBIISIOTCS :

e (QopMHupOBaHHE MHTEPECA U CTPEMIICHUS 00YJAIONIUXCSI K HAYYHOMY U3yUYEHUIO
IPUPOJIBI, PA3BUTHE WX UHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHWNA O HAyYHOM METOJE MO3HaHUA W (OPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

e (QopMHpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yabTaTa HM3yYECHUS OCHOB
CTpOEHUS MaTepHH M PyHIAMEHTAIbHBIX 3aKOHOB (PU3HKHU;

e (dopMuUpOBaHHE YMEHHH OOBSCHATH SBICHHUS C HCIIOJIb30BAaHUEM (PU3MUCCKUX
3HAHWHA W HAYYHBIX JIOKA3aTEIbCTB;

o (QopMupOBaHWE TPEACTABICHUN O poiau (QU3MKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHrne 3TUX Iiesiell 00ecleyuBaeTCsl pelleHHneM CJeAyIoIIMX 3axad B
nporecce U3y4eHus Kypca QU3uKU Ha ypOBHE CPEAHET0 001Iero oopa3oBaHus:



e MPUOOPETEHHE CUCTEMBbl 3HAHUU 00 OOHmUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJICKYSIPHYIO (U3UKY, dJICKTPOAUHAMHUKY,
KBaHTOBYIO (PM3HKY U 3JIEMEHTHI aCTPOPU3UKY;

e (opMHpOBaHNE YMEHUN MPUMEHSITh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS
¢u3ndyecKnx SBICHUN B TPUPOJAE M IS TPUHATUS MPAKTHUECKUX PpEIICHWHA B
MMOBCETHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB pEUICHUS PAa3IMYHbIX 3a7ad C ABHO 3aJaHHON (hU3MUECKOM
MOJICNIbIO, 3aj]a4, MOJPa3yMEBAIOUIUX CaMOCTOSATEIbHOE CO3JaHue (PU3MUECKOU
MO/IEJH, aJIeKBaTHOW YCJIIOBUSIM 3a/1a4H;

e TIOHMMaHWEe (UINYECKUX OCHOB M TMPHUHIMIIOB JCHCTBUA TEXHHUYECKUX
YCTPOWCTB M TEXHOJIOTUYECKUX MPOIIECCOB, MX BIHUSHUS Ha OKPYKAIOIIYIOCPEY;

e OBIAJCHHE METOJAaMH CAMOCTOATEIHHOTO IIJIAHWPOBAHUS W  TPOBEIACHHUS
(GU3NIECKNX IKCIIEPUMEHTOB, aHAJIN3a U WHTEPIPETAMA WH(OPMALIUH, ONIPEICICHHUS
JIOCTOBEPHOCTH TMOJTYUYEHHOTO Pe3yIbTaTa;

e CO3/IaHME YCIIOBUH MJII pa3BUTUS YMEHHH IPOCKTHO-UCCIICOBATEIHCKOM,
TBOPYECKOW JEATEILHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypoOBEHb) Ha YPOBHE CpEIHEro oOIIero
obOpazoBanus otBoautcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B HeAeno), B 11
Ki1acce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o (Qu3MKe TepedyeHb J1abOpaTOpHBIX U
NPAKTHYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENh JIeNAeT BBIOOP
npoBe/ieHUsT J1a00opaTOpHBIX pPabOT M ONBITOB C YYETOM HHIUBHIYaTbHBIX
0COOCHHOCTEH 00yJarOITHUXCHI.



COAEPKXAHUE OBYUYEHUA

10 KUIACC

Pa3nen 1. ®uznka 1 MeTOAbI HAYYHOT' 0 O3HAHUA

®usuka — Hayka o npupone. HayuHble METOABI MO3HAHUA OKPYIKAIOLIET0 MHpA.
Ponp skcniepuMeHTa M TEOpUM B IPOLIECCE IMO3HAHUS NPUPOABI. OKCIIEPUMEHT B
¢du3zuke.

MopenupoBanue (U3MUYECKUX SBJIEHUH U TnpoueccoB. HayuyHble ruUnoressl.
duznyeckre 3aKOHbI M TeOopuU. ['paHUIIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u Mecto pusuku B popMUpOBaHUMU COBPEMEHHON HayYHOW KapTHUHBI MUpPa, B
IIPAKTUYECKOU AEATEIbHOCTH JIIOACH.

Llemoncmpayuu

AHanorosble U 1udpoBbIE U3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JNATYUKHU.

Pasznen 2. Mexannka

Tema 1. Kunemamuka

Mexanunyeckoe ABMXeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS.

Cucrema orcu€ta. TpaekTopus.

ITepemenienne, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepuaJibHOM TOYKHM, HUX TNPOCKIMU HAa OCH CHUCTeMbl KoopauHat. CroXeHue
MIEPEMEILICHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TNpSAMOJMHEHHOE JBIKEeHHME. [ 'paduku
3aBUCUMOCTU KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, YT U TIEPEMEIICHUS MaTepUaIbHOU
TOYKH OT BPEMEHHU.

CBoOoaHOoe majzieHre. Y CKopeHne CBOOOHOTO MaACHUS.

KpuBonmmueitnoe neuxkeHue. J[BH)KEHHE MaTepUalibHOM TOYKH I10 OKPY>KHOCTH C
MOCTOSTHHOM MO MOJYJIIO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, IMHEWHAsA CKOPOCTh. [lepron
1 yacToTa ooparieHus. LleHTpocTpeMUuTeIbHOE YCKOPEHHE.

TexHu4YecKkne yCTPOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: CIIUIAOMETP, ABHKCHUE
CHApsJI0B, LIEMHBIC U PEMEHHBIC TIEpEIavH.

Jlemoncmpayuu

Mogaens cuctemMbl OTCU€Ta, WUIIOCTPAUMS KAHEMATUYECKUX XapaKTCPHUCTUK
JIBUKCHUS.

[Ipeobpa3oBanne IBMXKCHUH C WCIIOJIB30BAaHUEM IMPOCTHIX MeXaHW3MOB. [laneHue
TEJI B BO3JYXE U B PA3PEKEHHOM IPOCTPAHCTRE.

HaOnronenue nBwxeHUs Teina, OpPOIIEHHOTO TIOJ VyrioM K TOPU30HTY |
FOPU30HTAIIBHO.



N3mepenue yckopenuss cBoOoAHOrO nmajaeHus. HampaBieHue CKOpOCTH TpH
JIBUKEHUU 10 OKPYXKHOCTH. Yuenuueckuti skcnepumenm, 1abopamopmvie pabomoi

N3yuyeHne HEpPaBHOMEPHOTO [JBMUKEHHUS C LEJIbI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccrnenoBanne COOTHOWICHUS MEXIYy MYTIMH, MPOHJCHHBIMU TEJIOM 3a
MOCJIEIOBATENLHBIE PABHBIE MPOMEXKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBUKECHUH
C HA4YaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3yuenue nBUKEHUs IIApUKa B BA3KOW >KUAKOCTU. M3ydyeHHWe NBUXKEHHUS Tena,
OpOIIEHHOT'0 TOPU30HTATBHO.

Tema 2. Jlunamuxa

[TpuHIMI otHocuTenbHOCTH  ['aymuies.  IlepBbii  3akoH  HeroToHa.

NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uiuu cui. Bropoil 3akon HeroToHa niis
MatepuaibHOM TOUkH. TpeTuii 3akoH HproTOHA /17151 MatepuaibHbIX TOUYEK.

3akoH BceMupHOTO TsroreHus. Cuna Tsikectu. [lepBas KocMUuecKkasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoimkeHus, kadenus). Cwuna tpeHusa. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJNBKEHUS W cuia TpeHus mnokos. Koadduiment tpenus.
Cuita conpoTUBIIEHUA NPU IBH>)KECHUU TEJa B KUIAKOCTU WUIIU Ta3e.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHUE aOCOIIOTHO TBEPAOTO TEa.

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BpauleHus. [lineuo cuibl. YciaoBust paBHOBECHUs
TBEPJIOTO TEA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE ITPUMEHEHHUE: MTOAIINUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuUU.

CpaBHeHME Macc B3auMOAeHCTBYIOKX Tell. Bropoil 3akon HeroToHA.

MN3mepenne cuit.CiaoXeHHE CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT I€(OpMaIInu.

HeBecomocTs. Bec Tena npu yckopeHHOM mnoabéMme U najgeHuu. CpaBHEHHE CHUII
TPEHUSI TTOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBuss paBHOBecHust TBEpAOro Tena. Buael paBHOBecus. Yuenuueckuu
aKcnepumenm, nabopamopHsie pabomel V3yueHne ABUKEHUSI OpycKa MO HAKJIOHHOMN
IJTIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIOPYTOCTH, BO3HUKAIONIUX B TIPYXUHE W
pe3uHOBOM o0pasile, OT ux aedopmariuu.

HccnenoBanue ycinoBur paBHOBECHUS TBEPAOTO TENlA, UMEIOIIET0 OCh BPAILICHUS.

Tema 3. 3aKkonwl coxpanenusn 6 mexaHuxe

Nmirynbe MaTepuaabHOM TOYKHM (TENNa), CHCTEMBbI MaTepUaIbHBIX TOUeK. MMmyibe
CUJIbl UM W3MEHEHHE HMITyJibca Teja. 3aKOH COXpaHEeHHs HMIyJibca. PeakTuBHOE
TBUKCHHE.

Pabota cuibl. MOIIIHOCTE CHJTBI.

Kunernueckast »Heprusi MaTepUHalbHOW TOYKW. TeopemMa 00 HW3MCHCHHUH
KUHETUYECKON DHEPTHUH.

[ToTennmanpHass sHeprus. [loTeHIMaabHas 3HEPrUs yHpyro aeGopMupOBaHHOU
npyxuHbl. [loTeHIIMaNbHAS SHEPTUS Teja BOJIM3M TOBEPXHOCTH 3EMJTH.

[ToTeHIMAIBHBIE W HEMOTCHIMAJIBbHBIE CHIBL. CBS3b PaOOThl HEMOTEHIIMATLHBIX
CHJI C HW3MCHCHHUEM MEXaHWYCCKOH SHEPrHMM CHUCTEMBbI TEJI. 3aKOH COXpaHCHHS
MEXaHHYCCKOW SHEPTHH.

Yrupyrue v Heynpyrue CTOIKHOBEHUS.

TexHuueckre yCTpOHCTBA M MPAKTHUECKOE TPUMEHECHHE: BOJIOMET, KOIED,
NPYXUHHBIA MTUCTOJICT, IBHYKCHHUE PaKeT.

Jlemoncmpayuu

3aKoH coxpaHeHus1 UMITyJibca. PeakTuBHOE ABMKEHHE.

[lepexoa moTeHIIMATBLHOM SHEPTUH B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomol

N3yuyenue aGCOIOTHO HEYNPYTOTO yJaapa ¢ MOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHHEM MEXaHHYECKOW JHEpruuTesna
Ha IpUMEpe PaCTsHKEHHS PE3UHOBOTO XKI'yTa.

Pa3nen 3. MoJiekyasipHasi pu3uka U TepMOINHAMHUKA

Tema 1. Ocrogvl MOIEKYNAPHO-KUHEMUYUECKOI meopul

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUHM M HUX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBumxkenue. Juddysms. Xapakrep nOBWKEHUS U
B3aHMOJICMCTBUS YaCTHUIl BelecTBa. MoJenn CTpOeHUs ra3oB, KUIKOCTEN U TBEPABIX
Te1 U OOBSICHEHHE CBOMCTB BEIlECTBA HAa OCHOBE ATUX Mojelieil. Macca u pa3Mepbl
Mosekyi. KonuyectBo BemectBa. [locTostHHas ABoraapo.

TermoBoe paBHOBecue. Temmnepatrypa m €€ wusmepenue. lllkana Ttemmeparyp
Llenbcus.



Mogens uneanbHoro rasza. OCHOBHOE YpPaBHEHHUE MOJIEKYJSPHO- KUHETHYECKOU
TEOpUH HACAIBHOTO Tas3a. AOCoNIOTHas TeMmIepaTypa Kak Mepa CpeaHei
KMHETUYECKOW SHEPruM TEIUIOBOrO JBHXKEHHS dacTull rasza. [llkanma temmepatyp
KensBuHa. ['a30BbIe 3ak0HBI. YpaBHeHUe MeHneneeBa—Kaneiipona. 3akoH [[anpToHa.
M3omponieccbl B MACANBHOM Ta3€ C TMOCTOSIHHBIM — KOJWYECTBOM  BEILIECTBA.
['padrueckoe npeacTaBieHre U30IPOLECCOB: U30TEPMA, U30X0pa, N300apa.

TexHuveckue ycTpouCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JTIOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHE BellecTBa, ¢oTorpaduu
MOJIEKYJI OPraHUYECKUX COCITMHEHMUI.

OmnbrTel 110 TG Y3UHN XKUAKOCTEN U Ta30B.Mo1es1b OPOYHOBCKOTO JIBUKCHHS.

Mopaens onbita TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHHE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WUTIOCTpUpPYIOIIasi MPUPOY JaBJICHHUS Ta3a HA CTEHKU cocyaa. ONbITHI,

WUTIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHUSI MJCaIbHOrO rasa,

U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

Onpenenenue Macchl BO3[yXa B KIACCHOW KOMHAT€ Ha OCHOBE HW3MEpPEHUN
00BEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY NTapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO

rasa.

Tema 2. Ocnoebl mepmoOuHaAMuUKU

TepMmonumHamuueckass cuctemMa. BHYTpeHHssI 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U crocoObl €€ m3MeHeHus. KoiaudecTBo TeruioTel U pabota. BHyTpeHHss
SHEPIusi OJJHOATOMHOTO UAEAIbHOTO Tra3a. Buael Temnonepenayu: TEmIONPOBOAHOCTD,
KOHBEKLIMS, U3JTy4eHHE. YIelibHas TEIUIOEMKOCTh BellecTBa. KonIMYecTBO TEMIOTHI
IpU TEIUIoNepeaye.

[Tonsitue 006 ammabatHom mporecce. IlepBwlii  3aKOH  TEPMOAMHAMUKH.
[IpumeHenue meEpBOro 3aKOHA TEPMOAMHAMHUKMA K u3omporeccaMm. ['padudeckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon TtepMoamHamuku. HeoOpaTuMoCTh TIpOLIECCOB B  MPUPOJE.
TermnoBbeie MamuHbl. [IpUHIMITBI JEHCTBUS TETIOBBIX MAIIWH.

[IpeoOpa3oBanus dSHepruM B TEIUIOBBHIX MamwuHaX. Koaddumuent moae3Horo
nevctBus TersoBoi Mammebl. [{ukn Kapro u ero koaduimenT moiae3Horo 1eHCcTBUs.
DKOJOTHYECKHUE MPOOIEMBI TETUTIOIHEPTETHKHY.



TexHnueckue YCTPOWCTBA M IPAKTHUYECKOE MNPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHHMsl, OBITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEH 3HEPruu Teia MpH COBEPUICHUU PadOThI: BBUIET MPOOKHU
13 OYTBUIKU MOJT IEUCTBUEM CHKATOrO BO3/yXa, HarpeBanue 3¢upa B JaTyHHOU TpyOKe
yTéM TpeHus (BUIEOAEMOHCTpALUSA).

N3meneHne BHYTpeHHEH HEpruu (TeMIlepaTyphl) Teja MpU TeIionepeaaye.

OnpIT M0 aAabaTHOMY PAaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopenu mnapoBoil TypOMHBI, ABUTATeNs BHYTPEHHEro CrOpaHUs, PEaKTHUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHwvie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanus eewyecmea. Pazoevie nepexoovt

[TapooOpazoBanue u KoHaeHcamnus. Mcmapenue u kureHuwe. AOCONIOTHAsS U
OTHOCHUTEJIbHAS BIIAXHOCTh BO31yxa. HachelleHHbId map. YaenpHas TerjoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHble Tena. AHH3OTPONUS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. IlinaBiaeHue wu
KpUCTaITU3aus. Y nefbHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpOICTBA W NPAKTHUYECKOE TNPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU TOJYYEHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM
YHUCJIe HAHOMATEPUaIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaChIIEHHBIX MTAPOB.

Kunenwne npu nonmwxkeHHoM nasieHud. CriocoObl U3MEpPEeHUs BIKHOCTH.

HaGmionenne  HarpeBaHuss W IUIABJICHHUA  KPUCTAJUIMUECKOTO  BEIECTBA.
JleMOHCTpanys KpUCTaIoOB.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomuol

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Pa3znen 4. DiiekTpoAUHAMUKA

Tema 1. Inekmpocmamuka

DOnekTpuzauus Tell. DIEeKTpUdecKui 3apsia. JBa BuIa 3JIEKTPUUECKUX 3apsJIOB.
[IpoBOAHUKH, NUAIEKTPUKUA U MOJYIPOBOAHUKHA. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsija.

B3aumopeiictBue 3apsgoB. 3akoH Kymona. ToueuHblil »nekTpuyecKuil 3aps.
Onektpuueckoe nojie. Hanpsok€HHOCTH 35ekTpudeckoro mnois. [lpuniun



CYIIEpHO3UIMU DIIEKTPUUYECKUX ITOJIeU. JIMHUM HANPSKEHHOCTH AIIEKTPUYECKOTO
TOJISL.

Pabora cun snexrpoctatudeckoro mnosst. [loTtenuuan. Pa3HOCTH MOTEHIIMATOB.
[IpoBOOHMKM ¥ AUAIEKTPUKA B DJIEKTPOCTATHYECKOM TMoje. JludnexTtpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIJIOCKOr0 KOHAEHCATOPA.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATOPA.

TexHuueckue yCTpOMCTBA UM IIPAKTUYECKOE IPUMEHEHHE:  DIJIEKTPOCKOII,
AJIEKTPOMETP,  DJEKTpOCTATUYEeCKash  3allluTa, 3a3eMJICHHE  DJIEKTPONpHUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN almapar, CTPYHUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ NPUHLMII  JEHUCTBUS  JJEKTpoMeTpa.  BsammopenicTue
Ha’JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TIOJI€ 3apsKEHHBIX Tesl. [IpOBOAHUKM B 3IEKTPOCTATUUYECKOM
noJie. DJIeKTPOCTaTUYECKas 3alUTA.

JIMPNEKTPUKH B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH TUUIOCKOTO KOHJEHCAaTtopa OT IUIOLAau
IJIACTUH, PACCTOSIHUS MEXKAY HUMH U JUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3Mmepenue 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiit 3nekmpuueckuii mok. Toku ¢ paznuunplx cpeoax

DNeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIIEKTPUYECKOIO TOKA.

Hctounnku Toka. Cumna Toka. IToCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa JiJ1st ygacTka IETH.

DIEKTpUUECKOE COIIPOTUBIICHUE. Y EIbHOE COINPOTUBIICHUE BELIECTBA.

[TocnenoBarenpHOE, NMapalIeIbHOE, CMELIAHHOE COEAMHEHUE ITPOBOJHUKOB.

PaGota aneKkTpuyeckoro Toka. 3akoH JIxoyns—Jlenna. MomHoCTh
3JIEKTPUYECKOr 0 TOKA.

DNEKTpOJABWKYIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHHE MCTOYHHKA TOKA. 3aKOH
Owma 111 moJIHOM (3aMKHYTOM ) aiekTpudeckoi nenu. KopoTkoe 3ambIkaHue.

DNeKTpOHHAas IIPOBOAUMMOCTh  TBEPABIX  METAJIIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUuUecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-niepexoaa. [lonynpoBogHMKOBBIE TPUOOPHI.
DNEeKTpUYECKU TOK B pacTBOpax H©  pacijiaBax d3JIEKTPOJIMTOB.

DJIEKTPOJIMTHYECKAST TUCCOLHUALUS. DIICKTPOJIHU3.



ONEeKTpUYECKUd TOK B razax. CaMOCTOSITENIBHBIM U HECAMOCTOSTEIBHBINA pa3psl.
Monnus. I1na3ma.

TexHuveckue ycTpoNCTBAa M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETP, BOJIBLTMETD,
peocrar, VUCTOYHUKH TOKA, ANEKTPOHATPEBATEIbHBIC puoopHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIN IUOI,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN TUOJ, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh  CONPOTHUBJICHUS I[WIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
IUIOILAIN TTONIEPEYHOr0 CEYEHUS U MaTepHraia.

CmemaHHOE COeTMHEHUE TPOBOJHUKOB.

[Ipsimoe U3MEPEHUE DNEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHuE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMPOTUBJIEHUS] METAJIOB OT TeMmieparypbl. [IpoBoaMMOCTb
AIEKTPOJIUTOB.

NckpoBoil pa3psan ¥ NpPOBOAUMOCTh BO31yxa. OTHOCTOPOHHSA MPOBOAUMOCTH
IUoJa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomuol

N3ydeHne cMEemaHHOro COeIMHEHUST PE3UCTOPOB.

N3mepenue HIEeKTPOABMKYILNEH CHIBI HMCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexTponusa.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 kacce oCyIIeCTBISIETCS ¢ YUETOM
COJIepKAaTEeNbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcamMu MaTeMaTHKHU, OWOJIOTHH,
XUMHH, Teorpaduu ¥ TEXHOIOTHH.

Meosicnpeomemnvle nouamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SBJICHUE, HAYYHBIN (PakT, runoresa, puzndeckas BEIUUMHA, 3aKOH, TEOPHUS,
HaOJI0ICHNE, SKCTICPUMEHT, MOJISTMPOBAHNE, MOJICIb, U3MEPEHHUE.

Mamemamuka: penieHHUEe CUCTEMbl ypaBHEHWH, NuHEWHas ¢yHKUuA, napabdona,
runepOosna, ux TpadWKd W CBONCTBA, TPUTOHOMETpHUYECKHE (QYHKIUUA: CHHYC,
KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U
UX MPOEKIUU Ha OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexanwdeckoe IBWKEHHWE B JKUBOW mpupoze, auddys3us, ocMmoc,
TEMJI000MEH >KUBBIX OPraHu3MOB (BUIbI TEIUIONEPENAaud, TEIIOBOE PABHOBECHE),
ANIEKTPUYECKUE SIBJIICHUSI B )KUBOU MPUPOJE.

Xumus: NTUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJIIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIOB, JJEKTPOJIUTUYECKAS] AUCCOLMALNS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeodOpa3oBaHUE IBMKEHUN C HMCIOIb30BAHUEM MEXAHM3MOB, YUET
TPEHUSI B TEXHHUKE, MOAUIMIIHUKM, MCIOJb30BAHUE 3aKOHA COXPAHEHUS HMITyJbCa B
TEXHHUKE (pakeTa, BOJOMET U JApYrue), JBUTaTellb BHYTPEHHETO CropaHus, mapoBas
TypOuHa, OBITOBOW  XOJOJIWUJIBHUK, KOHJULUOHEP, TEXHOJOTUU  TOJyYEHUs
COBPEMEHHBIX MaTEpHaloB, B TOM YMHCJIE HAHOMATEPUAIOB, M HAHOTEXHOJOTHH,
ANIEKTPOCTATUUECKAsl 3allluTa, 3a3eMJIEHHE D3JIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN
OPUHTEP, DJIEKTPOHArpeBaTeNIbHbIE MPUOOPBI, 3JIEKTPOOCBETUTENIbHbIE MPUOOPHI,
rajbBaHUKa.

11 KJIACC

Pa3nen 4. DiieKTpoAUHAMUKA

Tema 3. Mazcnummnoe none. IneKmpomazHUmMHAA UHOYKUUSA

IlocTossHHbIe MarHuThl. B3amMojeicTBHE MOCTOSIHHBIX MarouToB. MarumTHOE
nosie. Bektop marHuTHOW MHAYKUMH. [IpyHUIMN CYNEepno3vIIMM MAarHUTHBIX TOJIEH.
JluHMn MarHuTHOM WHAYKUMM. KapTuHa JWHUKA MArHUTHOM WHAYKUUU TOJA
ITIOCTOSTHHBIX MarHUTOB.

MarauTtHoe 1oJie MPOBOJHUKA ¢ TOKOM. KapTuHa JUHUN MHIYKIIMU MArHUTHOTO
noJisl JUIMHHOTO TMPSAMOTO TMPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHUKA,
KaTylIKu ¢ TOkoM. OnbIT Ipcrena. Bzaumoaeiictere mpoBOJHUKOB CTOKOM.

Cuna Amrmepa, e€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moayiab W HampaBieHHe. [[BH)KeHHE 3apsiKEHHOW YacTHUIIbI B
OJIHOPOJTHOM MarHuTHoM Tosie. PaGora cwibl JlopeHiia.

SIBneHne AIEKTPOMArHUTHOM WHAYKUHUH. [IOTOK BEKTOpa MAarHUTHOW HHAYKIIUH.
DNIEKTPOABIKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JICKTPOMArHUTHOM UHAYKIMK Dapajes.

BuxpeBoe nanekTpuueckoe Tmosie. OIEKTPOJABWKYIIAs CHUJIAa MHAYKUUH B
MPOBOJTHUKE, ABIXKYILEMCS MOCTYNATEILHO B OAHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTB. SIBnenue CAMOMHIYKIIUH. DIEeKTPOABIKYIIAS cuia
CaMOWHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE TOJIE.

TexHu4Yeckrne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHWE: MOCTOSHHBIC MAarHUTHI,
AJICKTPOMATHUTBI,  BJEKTPOABUTaTENIb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YaCTHIIL,
WHIYKIIMOHHAS ME€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE DJIEKTPOHHOIO IIy4Ka MArHUTHBIM IoJeM. JIMHMM HMHAYKOUH
MAarHATHOTO IOJIS.

B3anmopeiicTBue AByX NIPOBOAHUKOB ¢ TOKOM.Crita Ammepa.

JevictBue cunbl JlopeHula Ha HMOHBI DJIEKTPOJIMTA. SIBJICHHUE BJIEKTPOMArHUTHOU
MHIYKIUH.
ITpasuno Jlenna.

3aBUCUMOCTb JJIEKTPOJABMXKYILEW CHJIBI HMHIAYKIMHM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MTOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHUTHOTO MOJISL KaTYIIKH C TOKOM.

HccnenoBanne neicTBHS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TokoM. MccinenoBanue
SBJICHUS JIEKTPOMAarHUTHOW WHTYKIINH.

Pa3nen 5. Kone6anusi u BOTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOAeOAHUA

Konebarenbhas cuctema. CBoOOAHBIE MEXaHUUECKHE Koiebanus. ["apMoHnyeckue
kosnebanud. [lepuon, yacrora, amrmuuryaa u $asza xonedanuid. [IpyKUHHBIN MasTHUK.
MaremaTu4ecKuii MasTHHK. YpaBHEHHE TapMOHHMUYECKUX KosebaHuit. [Ipepamienue
HHEPTUU MIPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbupiit  koHTyp. CBOOOAHBIE DJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATBHOM KOJeOaTenTbHOM KOHType. AHAJIOTUS MEXAYy MEXaHWYeCKUMHU H
ANEKTPOMArHUTHeIMU KoJieOanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU
B UJICAJIbHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBnenne o 3aryxalimux KojeOaHWsIX. BBIHYXIEHHbIE MEXaHHYECKHUE
KosieOanus. Pezonanc. BeiHYXIeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHus.

Ilepemennbiii Tok. CHHYCOUAANBHBIN EPEMEHHbIA TOK. MOITHOCTh NEPEMEHHOTO
TOKA. AMIUIMTYTHOE U JEUCTBYIOIIEE 3HAUYCHUE CUJIBI TOKA U HAIIPSIKEHUSL.

Tpanchopmartop. IlpomsBomcTBo, mepemaya u MOTPeOICHUE DICKTPUUECCKOM
SHEPruM. IKOJOTMYECKHWE PHUCKU TPU MPOU3BOACTBE 3IeKTposHepruu. KymnbpTypa
HCMOJIB30BAHUS JIEKTPOIHEPIUH B IOBCEHEBHOM KU3HMU.

TexHnueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIIEKTPUUECKHUM 3BOHOK,
TE€HEepaTop NEPEMEHHOIO TOKA, JINHUU AJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJjeOaTenbHOU cucteMbl (IPYKUHHBIM WU
MaTeMaTU4eCKU MasTHHK).



HabGmonenne 3aryxarommx kosiebaHui. lMccinenoBaHue CBONCTB BBIHYKIEHHBIX
koneOanuii. Habmonenue pezoHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNUS.

OcuumiorpaMMbl  (3aBUCHMOCTH CHJIBI TOKa M HANpsOKEHUST OT BPEMEHHU) s
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pesonanc nmnpum  mocnenoBaTENbHOM — COEAMHEHMM — PE3UCTOpA,  KATYIIKH
MHIYKTUBHOCTH M KOHJAEHCATOpa.

Mopens JIMHUM 2JIEKTPOoNEpEaAUH.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

Hccnenosanue 3aBUCUMOCTH MEPUOJIa MAJIbIX KOJieOaHUH Tpy3a Ha HUTU OT JTUHBI
HUTHU U Macchl Irpy3a.

HccnenoBanne MepeMEHHOTO TOKAa B LEMM M3 IOCIENOBATENIBHO COEIWHEHHBIX
KOHJIEHCAaTOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazcHUNHbLE B0IHbL

MexaHnueckue BOJIHBL, yClIOBHS  pacnpoctpaHeHusd. llepuon. CkopocThb
pacrpocTpaHeHuss W JiuHa BodHbL [lomepeyHble W OPOJOJIBHBIE  BOJIHBL
WNuTtepdepennus u audpaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. YCIIOBHSI H3JIYyYEHHUSI BJIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B asnekrpomarnutHoi BosiHE. CBOMCTBa
ANIEKTPOMArHUTHBIX BOJH: OTpaXEHHUE, NPETOMIICHHE, MOoJsIpu3alus, AUPpaKius,
uHTepdepennns. CKOpocTb 3IEKTPOMATHUTHBIX BOJIH.

[IIkana >IEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME 3IIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHUMIBI paguOCBSI3W W TeNEeBUACHUA. Paguoniokaius. DIEKTpOMarHUTHOE
3arpsA3HEHUE OKPYKalOLEn CPEbI.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YyJIbTPa3ByKOBasi JMarHOCTHKa B TEXHHUKE W MEIMIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OOpazoBaHue U pPACIPOCTPAHEHHWE TMONEPEUYHbIX U  MPOJOJBHBIX  BOJIH.
KoneoG:mromeecs Te10 Kak HCTOUYHUK 3BYyKa.

Habmionenne oTpakeHuss U TpEIOMIICHHS MeXaHudeckux BoiH. HaOmroxenue
uHTephepeHINH U AUPPaKIUN MEXaHUYECKUX BOJIH.3BYKOBOH pPE30HAHC.

HaGmronenne cBA3M TPOMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUIMTYAOW MYaCTOTOU
KoJIeOaHMIA.



HccnenoBanue CBOWCTB DJJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, IIPEIOMIICHHUE,
noJIApu3aLys, IMPpakuus, UHTEPPEPEHIIUS.

Tema 3. Onmuka

I'eomerpuueckas onruka. IlpsAMmoinHENHOE  paclIpOCTpaHEHUE  CBETa B
oxgHopoaHou cpene. JIyd ceera. ToueUHBbI HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBl OTpakeHUs cBeTa. llocTpoeHue u300pakeHUl B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKkOHBI MNPEIOMIICEHUS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId  yroja TOJIHOTO
BHYTPEHHETO OTPaXKEHUS.

Hucnepcust ceeta. CioxHbIN cocTaB 6enoro cseta. LIBer.

Cobuparomue u paccerBaroniye JuH3bl. ToHKass nuH3a. DOKYCHOE pacCTOSHUE U
onThYeckass cuia TOHKOM JuH3bl. [locTpoeHune u300pakeHUH B COOMpAIOIIUX U
paccenBaroluX JUH3aX. PopMyiia TOHKOW JIMH3bI. Y BEJIUYEHUE, 1aBAEMOE JTUH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. Untepdepenius cBera. KorepeHTHble MCTOYHHMKHU. Y CIIOBUSA
HAO0JIIOIEHUsI MAKCUMYMOB M MUHHMYMOB B WHTEP(PEPEHIIMOHHON KapTHUHE OT JABYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa ceta. Judpakimonnas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCUMyMOB TIpU TAJ€HUU MOHOXPOMATHYECKOr0 CBeTa Ha JU(PaKIMOHHYIO
pPEIETKY.

[Tonsipuzanus ceera.

TexHuuecknue yCTpoWcCTBA M IPAKTHYECKOE TMPUMEHEHWE: OYKH, JIyIa,
doToamnmapar, MPOSKIUOHHBIN ammapat, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA,
nupakiroOHHas peméTKa, MOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHeiiHOE pacrpoCTpaHEHUE, OTPAKEHHE U NPEIOMIICHUE CBETA.

OnTuaeckue TpudopsI.

[TomHnoe BHyTpeHHee oTpaxkeHue. Mopenb cBeToBoaa. McciienoBaHue CBOMCTB
M300paXeHUH B JIMH3aX.

Monenn MuKpockoma, Teneckona. HaGmioneHune wuHTEpepeHIMU CBeTa.
HaGmonenne nudpakmuu cBeTa.

Habmronenune nucnepcuu cBeta. [logyueHue crekrpa ¢ mOMOIIbIO PU3MBI.

[Tonydyenune cmekTpa ¢ moMombio audpaknuonHon pemérku. Habmromenue
MTOJISIPU3ALIAN CBETA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol



N3mepenne 1okaszaresiss OpeloMiieHds  CTekia.  MccnenoBaHue — CBOMCTB
n300pakeHui B tuH3ax. HabmroneHue nucnepcuu ceera.

Pa3nen 6. OcHOBBI clIeIHAIBLHOI TEOPUM OTHOCUTEIBLHOCTH

I'paHunbl NIPUMEHUMOCTH KJIACCUYECKON MexaHuku. llocTynaTel crenuanbHOU
TEOPUU OTHOCHUTEIIBHOCTH: WUHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DWHIITEWHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHM M COKpaLICHHE
JUTUHBI.

DHeprus v UMILYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs3p Macchl C JHEPrUEd W UMILYJIbCOM PEJISITUBUCTCKOM YaCTULbl. DHEPrUs
IIOKOS.

Pa3nen 7. KBantoBasi pusnka

Tema 1. Dnemenmul K6aHmMo6oU ONMUKU

®otonbl. Dopmyna [lnanka cBsi3u >HEpruM (POTOHA C €ro YacTOTOW. DHEPrus u
UMITyJIbC (POTOHA.

OtkpeiTie u uccinegoBanue ¢otodpdexra. Ombitel A. I'. CrosneroBa. 3aKOHBI
dotoadpdexra. YpaBuenue ODitnmreriHa mis dorodddexra. «KpacHas rpaHuma»

doTorddexra.
JaBnenue cBeta. OnbiTel 1. H. JleGenea. XumMuyeckoe AeHCTBHE CBETA.
TexHu4eckue YCTPOWCTBA W MPAKTUYECKOE MpUMEHEHUEe: (HOTODIEMEHT,

doTogaTuuk, coHeUHas OaTapes, CBETOIUOI.

Jlemoncmpayuu

dotorpdekT Ha ycTaHOBKE C IIMHKOBOM IwiacTuHOW. MccimemoBanue 3aKOHOB
BHemHero ¢hoTodddexra.

CBeToauon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -YaCTHIIL
[Inanetapuas monens aroma. [loctynatel bopa. M3nydyenue u mornomnieHne (HOTOHOB
IIpU IIEPEXOJIE aTOMa C OJIHOIO YPOBHS SHEpPruu Ha Apyroil. Buasl cnektpoB. Crektp
YPOBHEU 3HEPIUHU aTOMa BOJOPOA.

BonnoBbie cBoiictBa 4actuil. Bomnbel e bpois. KopnyckynsipHO-BOJTHOBOU
TyaJii3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyUYECHHUE.

TexHnueckne yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBIA aHAIU3
(cnexkTpoCKoIl), Ja3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopaa. Onpenenenue 1auHbI BOJIHBI Jla3epa.

HaGmronenne nuHeiyaTbIx CIEKTPOB U3IydeHus. JIazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

HaGmonenue nuHeiyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOXKHOCTh CTpoeHus saapa. OTkpbiTue
paanoakTuBHOCTH. OnbIThl Pesepdopaa mo ompepeneHuo coctaBa paguoaKTUBHOIO
u3znyuenus. CpoiicTBa anbda-, Oera-, raMMma-usiydeHus. BiausiHue painoakTuBHOCTH
Ha KUBbIE OPTaHU3MBI.

OtkpeiTe mnpoTOHa u HeWTpoHa. HykionHas wmogenb siapa ['eiizenOepra—
NBanenko. 3apsana sapa. MaccoBoe uucio sapa. M30Tomnsl.

Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnan. ['amma- uznyueHue.
3aKOH paJMOAKTUBHOIO pacraja.

DHeprus CBSI3M HYKJIOHOB B sijpe. SnepHsie cuibl. Jlepext maccel sanpa. SnepHbie
peakiuu. JleneHue u cCUHTE3 AIEp.

Snepusbiit peakrop. Tepmosinepublii cunte3. [IpobiemMbl 1 NEPCIEKTUBBI SEPHON
SHEPIreTUKU. DKOJOTMYECKUE ACTIEKThI AEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtobl HaOTIOEHUSI U PETUCTPAIUU dJIeMEHTapHbIX YacTull. DyHaamMeHTaIbHbIE
B3auMoieicTBHA. ENMHCTBO pusnueckoil kapTHUHBI MUpa. TeXHUYECKHE yCTPONCTBA U
NpPaKTUYECKOE PUMEHEHHE: TO3UMETP, Kamepa

Bunbcona, siaepHbIil peakTop, atToMHas 6omoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLINUX YACTHLI.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

HccnenoBanue TpekoB yacTwil (10 TOTOBBIM (oTorpadusm).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHI

Otanbel pa3BUTHS acTpoHOMUHM. [IpUKIaTHOE W MHUPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMUH.

Bun 3Bé3mHOro neba. Co3Be3qaus, spKHe 3BE3AbI, IUIAHETH, WX BHIUMOC
JIBIDKCHHE.

ComnHeuHas cucreMa.

Connne. ConHeyHas akTUBHOCTh. MIcTounnk sHeprun ComHia u 3B€37. 3BE3/bI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMma «CIEKTPaJbHBIM KJIacC — CBETUMOCTBHY.
3BE3bI TJIABHOM IIOCJICAOBATEILHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTBY» IS
3BE3/1 TJIABHOM ITOCIIE0BATEILHOCTU. BHYTpeHHEE CTpOeHUE



3BE31. COBpEMEHHBIC MPEACTABIECHUS O MPOUCXOXKACHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunpiii Ilyte — nHama [anakrtuka. Ilomoxenme w nBuwxenue ConHua B
I'anaktuke. Tunel ramakTuk. PangvoramakTuky M KBasapbl. UEpHbIE IBIPHI B sAapax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa0061a. Paz0eranue rajiakTuk.

Teopus bosbiioro B3peiBa. PelMKTOBOE U3ITyYeHHUE.

MacmraOHast ctpyktypa BcenenHnoii. Meraranaktuka. Hepeménnsie mnpoosiembl
ACTPOHOMHH.

Vyenuueckue nabnooenus

HaGntonenust HEBOOPYKEHHBIM TJIa30M C  HCMOJB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUN ISl ONpeJeeHUs TOJIOKEHUs] HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3/11s1 CEBEPHOTO MOJyIIApUs U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, minaner, Miaeuynoro I1ytu.

O6o0maromnee noBTOpPEeHNE

Ponb ¢usuku u acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTUIECKON, COITUATBLHON U
ATUYECKOU cdepax JesATeTbHOCTH YeJIOBEeKa, pOJib U MECTO (U3UKH U aCTPOHOMHU B
COBPEMEHHOW Hay4YHON KapTHHE MHpa, poJib (Pu3nueckoil Teopuur B (HOPMUPOBAHHUU
npencTaBieHui 0 GU3NYECKON KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MHUpPA B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kimacce ocyliecTBiseTcs ¢ y4ToM
collepKaTeNIbHbIX MEXIIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKHU, OWOJIOTHH,
XUMHH, Teorpaduu ¥ TEXHOIOTHH.

Meosicnpeomemnvle nouamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHBbIN (PakT, runoresa, pusndeckas BEIMUMHA, 3aKOH, TEOPUS,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, N3MEPEHUE.

Mamemamuka: pelnieHre CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIINH:
CHUHYC, KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl U MX MPOEKUMH HAa OCU KOOPJAMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJHBIC
AIIEMEHTAPHBIX (PYHKIIUH, TPU3HAKH TTOI00US TPEYTOJILHUKOB, OTIPEICICHIE TUIOIAIH
I0CKUX (hUryp u o0bEMa Te.

buonoeus: snekrpuyueckue sIBIECHUA B KUBOU MPUPOJE, KOeOaTeIbHbIEC BUKEHUS
B JKMBOW MPHUPOJIE, ONTUUYECKHUE SIBIICHUS B KHWBOM MPHUPOJIE, JCUCTBUE paJavallMU HA
YKVBBIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX TE,
MEXaHU3MbI 00pa30BaHUS KPUCTATUICCKON PEIMIETKH, CIEKTPAIbHBIN aHAIN3.



l'eoepaghusi: marHuTHBIE TIONIOCAa 3€MJIM, 3aJIeKU MArHUTHBIX PYI, PoTochEMKA
3€MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICECHUN.

Texnonocus:  NMHUM  DBJIEKTpOIlepenay, TEHEpATOp  MNEPEMEHHOI0  TOKa,
JJIEKTPOABUIaTeNIb, WHAYKUMOHHAs II€4b, pajap, paauonpUuEMHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, NPOCKIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA I[NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHoro mpenvera «®dusmka» Ha ypOBHE CpEIHEro OOIIero
oOpaszoBanus (0a30BbI ypOBEHB) [OJDKHO OOECHEUYUTh JAOCTHIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUs ydeOHoro mpeamera «Dusnka» TOIKHBI
OTpaXxaThb TOTOBHOCTh M  CIIOCOOHOCTh  OOYyYaroIIUXCS  PYKOBOJCTBOBATHCSI
C(OPMHPOBAHHOW BHYTPCHHEHW TO3MIMEH JIMYHOCTH, CHCTEMOW I[CHHOCTHBIX
OpPHCHTAIMi,  TMO3UTHBHBIX  BHYTPEHHMX  YOEXKICHHWH,  COOTBETCTBYIOIIMX
TPaJMIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPCHUE KU3HEHHOTO OITbITa
M OMNbITa JIEATCIILHOCTH B TPOIECCE pealiu3alliii OCHOBHBIX  HAIPaBIICHUI
BOCITUTATEIBHOM IEATEIILHOCTH, B TOM YHUCJIC B YACTH:

1) rpakKIaHCKOro BOCIUTAHMA:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3MIIMKA OOYYAIOMIErocs KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JICHA POCCUICKOTO OOIIEeCTRa;

IPUHSATHE TPaJUIMOHHBIX  OOINEYEIOBCYECKHX TIYMAHUCTHYECKHX U
JIEMOKpaTHYECKUX [ICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEIbHOCTh B HMHTEpECax TIPa)kIaHCKOTO
001IecTBa, Y4acTBOBaTh B CAMOYIIPABICHHH B 00pa30BaTeIbHON OpraHU3aIlNy;

YMEHHE B3aWMOJICHCTBOBATh C COLUAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(QYHKIHMSIMU ¥ HA3HAYCHHEM;

TOTOBHOCTh K TYMAaHHTAPHOW M BOJIOHTEPCKOMN CATSIBHOCTH;

2) MATPHOTHYECKOr0 BOCITUTAHUS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IPa)XKIaHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA;
LIEHHOCTHOE OTHOLIECHHE K FOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSM

POCCHIMCKUX YYEHBIX B 0071aCTH DU3UKU U TEXHUKU;

3) AyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUSA, OTHUYECKOTO  TOBEJICHMS,
CIIOCOOHOCTH OIICHMBATh CUTYAllMIO M MMPUHUMATh OCO3HAHHBIE PEIICHHS,

OpUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTA YUYEHOTO;

OCO3HAHHE JTUYHOTO BKJI/Ia B TOCTPOCHUE YCTOWYMBOTO OYAYIIErO;

4) 3CcTeTH4ecKOro BOCIIMTAHMS:

ACTETHYECKOE OTHOIIEHWE K MHUPY, BKIIOYas JCTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;



5) Tpya0BOro BOCIMTAHHUSI:

HMHTEpeC K pas3luuHbiM cepam mpodeccuoHaabHON AESATEILHOCTH, B TOM UHCIIC
CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIA BBHIOOP OyIyIIIeit
npodeccuu U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHHUIO U CaMOOOpa30BaHMIO B 00JacTH
(bY3UKHM HAa TPOTSHKEHUH BCEU JKU3HU;

6) 3K0JIOrM4ecKOoro BOCIIHUTAHUS:

c(hopMUPOBAHHOCTH AKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE TJI00ATBHOTO
XapaKTepa dKOJOTUUECKUX MPOoOeM;

IUIAHUPOBAHUE W OCYIIECTBIECHUE JIEMCTBUM B OKPYKAIOIIEW CPENE HAa OCHOBE
3HAHUS 11eJIe YCTOMYUBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuiipeHue OTbITa JEATEIHHOCTH HKOJOTUYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 QU3BUKE;

7) NEeHHOCTH HAYYHOIO MO3HAHUSI:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3HYECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAYYHOU JEeATEbHOCTU, TOTOBHOCTh B MPOIIECCE M3YUCHUS
(GU3UKM  OCYIIECTBIATH MPOCKTHYHD W HCCIEIOBATEIbCKYI  JIEITEIBHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHBIE YHUBEPCAJIbHBIE YUeOHbIE elCTBUS

ba3oBble 1oruyeckune AecTBUA:

CaMOCTOSITETTLHO dopMynupoBaTh M aKTyaJIM3WpOBaTH  MPOOIIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpENENATh IeJIM JEATCIIbHOCTH, 3a/aBaTh IapaMeTpbl W KPUTEPHH WX
TOCTHKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH W TPOTUBOpPEYHMsi B  paccMaTPHUBAEMBIX
bu3nUeCKuX SIBICHUAX;

pa3pabaThiBaTh IUIAH pEIICHUS MPOOJIEeMbl C YYETOM aHajdu3a WMEIOIINXCS
MaTepHAIbHBIX K HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIHLHOCTH, OIICHHBATH COOTBETCTBHE PE3yJbTATOB
IIEJISIM, OTICHUBATh PUCKHU TIOCIIEJCTBUN e TEIbHOCTH,

KOOPJMHUPOBATH U BBINIOJNHATH pabOTy B  YCIOBHUSX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE MTPU PEIICHNUHN KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciieqoBaresibcKue AeiicTBUA:

BJIQJICTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBHIMU TMOHATHSAMH W METOJaMU
bu3nUYecKor HayKH;



BJIaJIETh HABBIKAMHU Y4eOHO-MCCIIEOBATEIIbCKON W TMPOCKTHON JESATEIbHOCTH B
0o0nacTH (QU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOHCKY
METOJIOB peIHICHHsA 3anad (PU3NYECKOTO COACpPKAHMUSA, MPUMEHEHUIO Pa3IHMYHbIX
METOJIOB MMO3HAHUS;

BIAJIETh BUJAAMH JEATEIBHOCTH 10 TIOJYyYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIpETalny, TPeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUCOHBIX CHUTYAIHSX,
B TOM YHCJIE MPU CO3JaHUU yU4EOHBIX IPOEKTOB B 00J1aCTH (QUBHKY;

BBISIBIIATH TPUYUHHO-CIIC/ICTBEHHBIC CBA3M M aKTyaJM3UPOBATh 3a/1auy, BEIIBUTATh
TUMoTe3y €€ pelieHHus, HaxOAUTh AapryMEHThl JJs JO0Ka3aTelbCTBA CBOMX
YTBEPKICHUH, 3a]]aBaTh MMapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOYYCHHBIE B XOJI€ PEIICHUS 3aJaydl Pe3yibTaTbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh M  (OPMYIHPOBATh COOCTBEHHBIC 3aJadyd B  00pa3oBaTEIbHOMN
JESTeILHOCTH, B TOM YHCIIE TIPU U3YYCHUN (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMeTh TEPEHOCUTh 3HAHUSI 1O (HU3UKE B  TPAKTHUYECKYyI  00JacTh
KHU3HEICITETHHOCTH;

yMETh WHTETPUPOBATH 3HAHWS W3 Pa3HBIX MPEJAMETHBIX O0IacTei; BBIABUTATH
HOBBIE HJI€H, MpeAaraTb OpUrdHaAJIbHBIE MOAXO0Jbl U PELIEHUs; CTABUTh MPOOIEMBI U
3aJ1a4M, JOIyCKalOII1e aJbTepHATUBHBIC PEILICHUS.

Pab6ora ¢ nnpopmanmeii:

BJIAJIETh HaBBIKAMU TIOJy4YeHUs HH(OpMAIMK (U3HUECKOTO COACpKAHUS U3
UCTOYHMKOB pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOUCK, AaHaJIu3,
CUCTEMAaTH3allMi0 U HUHTEPIpETalui0 HH(pOpMAalUKM pPa3NIUYHBIX BHUAOB U (QopM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEIlIEHNH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHM3alMOHHBIX 3a7ady ¢
coOnoieHneM TpeOOBaHMI HIPrOHOMHUKH, TEXHUKHM OE30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, IPaBOBBIX W O3THYECKUX HOPM, HOPM HHGOPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COAEpPN aHUS B Pa3IMUHBIX (opMaTax ¢ y4ETOM
Ha3Ha4YeHUs HHQOpPMAIMM M LIEJIEBOM ayJUTOpHM, BBIOMpas ONTHMAaJIbHYIO (opmy
NPEJCTABICHUS U BU3YyaTH3aI1H.

KoMMyHHKaTHBHBIC YHUBEPCAJbHbIC YYeOHbIE 1eHCTBUS:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU JEATEITHHOCTH;



pacno3HaBaTh NPEANOCHUIKA KOH(MDIMKTHBIX CUTYAllMi U CMSITYaTh KOH(MIUKTHL;

pPa3sBEPHYTO U JIOTMYHO M3JIaraTb CBOKIO TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMUMAaTh M UCIOJb30BaTh IPEUMYILNECTBA KOMAHIHOW W WHIMBUIAYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JIEUCTBHM C y4€TOM 0OIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 YjCeHA KOJIJICKTUBA,

IIPUHUMATH LIEJIM COBMECTHOM AEATEIILHOCTU, OPraHU30BbIBATH U KOOPAUHUPOBATH
JNEUCTBUSA MO €€ JOCTMIKEHUIO: COCTaBIIATH IUIAH JCHUCTBUU, PAaCHPEACiATb POIU C
y4€TOM MHEHUHN y4aCTHUKOB, OOCYKJATh PE3YJIbTAThl COBMECTHOM pabOThI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHKA KOMaHIbl B OOLIUI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb  HOBBIE IIPOEKTHI, OLICHMBATb MUJAEH C [O3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAUYUMOCTH;

OCYILIECTBIIATH MMO3UTUBHOE CTPATETMYECKOE MTOBEJACHUE B PA3JIMYHBIX CUTYaALUsIX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUI[MATUBHBIM.

PeryasiTuBHbIE YHUBepPCcaJibHbIe yueOHbIe AeiicTBUACaMoopranu3amnus:

CaMOCTOSATEIILHO OCYIIECTBJISATh TO3HABATENbHYIO JEATEIBHOCTh B 00JACTH
GU3MKM U aCTPOHOMHH, BBIABIATH MPOOJEMBbI, CTaBUTh MU  (HOPMYIHUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJATH IJIAH PEUIEHUS PACUETHBIX M KAYECTBEHHBIX 3ajady,
IUTAaH BBIMOJHEHUS MPAKTUYECKOM paboThl C y4€TOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHUI;

JaBaTh OLICHKY HOBBIM CHUTYalIHsIM;

pacHIMpATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH; JAeNaTh
OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs

OTBETCTBEHHOCTH 32 PEIICHUE; OIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO DPYIUIIMU B 00JacTH (HU3MKH,
MMOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbLHbI HHTEJLJICKT:

JaBaThb OLIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIQ/ICTh HaBBIKAMHU TIO3HABATEIHHON pe(IeKCMM KakK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB HOCHOBAHUN;



UCIIOJIb30BaTh NPUEMBI PEIIEKCUU JI1 OLEHKU CHUTyallud, BbIOOpa BEPHOIO
peleHns;
YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO IPUHMMATh PEIIEHUS 10 UX

CHUKEHUIO;

IPUHUMATD MOTHUBBl M apryMEHThl JAPYIMX IIPU aHajJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

OpUHUMATH ce0s, MOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATD MOTHUBBl W apryMEHThl JAPYIMX NpH AaHAJIW3€ pe3yJbTaTOB
NEATEIbHOCTH;

NpPHU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIIMOKH.

B mporecce MOCTMIKEHMS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IMPOTPAMMBI IO
buzuke Ui YpoBHSL  cpeaHero  oOmiero  oOpa3oBaHMsl Yy  OOydYaromuxcs
COBEPIIECHCTBYETCS AMOIMOHATbHBIH WHTEIUICKT, TIPEAOIar afoIHM
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIOYAIOIIETO0 CIIOCOOHOCTh IMOHUMAaTh CBOE HMOIIMOHAIBHOE
COCTOSIHWE, BHJICTh HAIPABJICHHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBLHON cdephl,
OBITH YBEPECHHBIM B ce0¢;

CaMOpETYJUPOBaHMS, BKIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHHE, CIOCOOHOCTh  aJanTUpPOBAThCA K
HMOIIMOHATLHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIOUIEH CTpEMJIEHHE K JIOCTIDKCHHMIO ILEeNTUu |
yclexy, ONTHMU3M, HWHUIMATUBHOCTh, YMEHHE JCHCTBOBaTh HCXOJs W3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh TOHHUMATh 3MOIIMOHAJIBLHOE COCTOSIHHE
JIPYTUX, YIUTHIBATH €T0 TIPU OCYIIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C
JIPYTHMH JIIOJIbMH, 3a00TUTHCS, TPOSBIIATh MHTEPEC U pa3pemiaTh KOHOIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy obyuenuss B 10 kjacce mpeaMeTHbIE pPe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpPaxX pPoOJdb U MecTo (GU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTHH, B IPAKTUYECKOU AESITETbHOCTH JIIOJICH;

YUUTHIBATh  TpPAHULBl NPUMEHEHUS  W3YUYEHHBIX  (DU3MUECKUX  MOJEJCH:
MarepualibHas TOYKa, MHEpIUajbHas CUCTEMa OTCYETa, a0CONIOTHO TBEPIOE TEIO,
WJCAIbHBIN a3, MOJEIH CTPOEHHUSI Ta30B, XKUAKOCTEHM W TBEPIBIX TEJ, TOUYECYHBIN
AIEKTPUUYECKUI 3apsl PU pelIeHUH PU3NYECKUX 3a/1a4;



pacro3HaBaTh (QuU3MYECKUE SBICHUS (MPOLECChl) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOPHUM CTPOEHHS BEIIECTBA U
ANEKTPOJUHAMUKA: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHENHOE JBHXEHUE,
CBOOOJ/IHOE TMAaJICHUE TEJ, JIBHXKEHUE MO OKPY>KHOCTU, UHEPLIUSI, B3AaUMOJICHCTBUE TeT,
muddys3us, OpOYHOBCKOE MABHKEHHE, CTPOCHHUE KHUIAKOCTEH W TBEPABIX Tel,
W3MEHEHHEe O0BEMA TeNl MPU HArpeBaHUM (OXJIAKICHHH), TEIJIOBOE paBHOBECHE,
ucrnapeHue, KOHJAECHCAIMs, IUIABJIICHUE, KPUCTAUIM3ALMS, KHUIIEHUE, BIIAXHOCTD
BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpyU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXJYy MapaMeTpaMu COCTOSIHHSI Tra3a B H30NPOIECccaX, JJIEKTpU3aLMs Tell,
B3aMMOJIECTBUE 3aPA0B;

OMHUCHIBATh MEXAaHUYECKOE JBIKCHHE, WCMOIb3ysd (U3UYECKHE BEJIUYUHBI:
KOOpAWHATA, yTh, IEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUiia, UMITYJIbC
Tena, KUHETHYECKas DHEpPrus, IOTEHIMalbHas JHEpPrusi, MexaHuuyeckas pabora,
MEXaHUYeCKasi MOIIIHOCTD; TIPU ONUCAHUH MPABWIHLHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIUYWH, WX OOO3HAYCHUS W €IUHUIIBI, HAXOJUTh (OPMYIIHI,
CBSI3BIBAIOIIIME JAHHYIO (PU3NUECKYIO BEIMUUHY C IPYTUMU BETUINHAMH,

ONUCHIBATh W3YYEHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBJICHUS, UCIIOIb3YS
dbu3uveckue BEIWYMHBI: JaBJIEHUE Ta3za, TEMIleparypa, CpeIHsSs KUHEeTHYecKas
SHEPIUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEJHEKBAApPaTHUYHAS CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS >HEprus, padbora rasa, KodQ(HUIMEHT MOJE3HOTO
JEHUCTBUS TEIJIOBOTO JBUTATENS; TIPU OMUCAHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI
CMBICII UCIIOJIb3YEMbIX BEJIIMYWH, UX 0003HAUYCHUS U €AMHUIIBI, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMUMHY C IPYTUMH BEIUUMHAM;

OMKUCHIBATh HM3YUYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M JIIEKTPUUYECKHE
ABJICHUS (TIPOIECCHI), HMCTONB3Yys (U3MUECKUE BEIWYUHBI: AIICKTPUUECKUN 3aps,
ANEKTPUUYECKOE TOJIE, HAMPSKEHHOCTD MOJIS], MOTEHIIMAJ, PA3HOCTh MOTEHIINAIOB; MIPU
OMKMCAHWH TPABUIIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCIOJB3yEeMbIX BEIUYMH, UX
0003HauYEHUS M €IUHUIIBI; YKAa3bIBaTh (POPMYIIbI, CBSI3bIBAIONINE JAHHYIO (PHU3NYECKYIO
BEJIMYMHY C APYTUMU BEINUYNHAMU;

aHAMM3UPOBATh (PU3WUYECKHE TPOIECChl U SBICHUSA, WCIONB3YS (U3HUECKHE
3aKOHBI M MPHUHUUNBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3akonsr Hprotona,
3aKOH COXPaHEHUs] MEXaHUYECKOW 3HEPruM, 3aKOH COXPAHEHHUS MMIYJIbCA, MPUHIIMI
CyNepHo3ulMA CWUJI, NPHUHIUI PABHONpPABUS HHEPLUHAIBHBIX CHUCTEM OTCYETA,
MOJIEKYISIPHO-KUHETHUECKYIO TEOPHUIO CTPOCHUSI BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeAHEel KHWHETHUYECKON HSHEPruy TEIJIOBOTO JABUKEHHS MOJEKYJT C aOCOJIIOTHOM
TEMIIEpaTypoOil, MEepPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsiia, 3akoH KynoHa, mpu 3TOM pa3inyaTh CJIOBECHYIO



GbOopMyITHUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BbIpaK€HHWE U YCJIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIIMIBI JACHCTBUS MAalllUH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pazivyvaTh yCJIOBHUS HUX O€30MACHOIO MCIOJIb30BaHMSI B TOBCEIHEBHOMU
KU3HU;

BBITIOJIHSITh IKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PUBHMYECKUX SIBICHUM U TIPOIIECCOB
C UCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUH, MpU 3TOM (OPMYIUPOBATH
npobsieMy/3ajjady U THUIIOTE3Y y4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
PEIJIOKEHHOTO 000PYI0BaHMUSI, TPOBOJUTH OTBIT U (DOPMYITUPOBATH BHIBO/IBI;

OCYIIECTBJISITh MPSAMBIE U KOCBEHHBIC U3MEPEHUs (DU3NYECKUX BEIUYUH, TIPU I3TOM
BBIOMpPATh ONTUMAJBHBIA CIOCOO HM3MEPEHHS W UCIOJIh30BATh W3BECTHBIE METO/IbI
OIICHKU MOTPEITHOCTEH U3MEPEHUH;

UCCJIEJIOBATh 3aBUCUMOCTH MEXY (PU3NUECKUMU BEIUYMHAMU C UCIIOJIb30BaHUEM
OpSAMBIX W3MEPEHUN, TMpU OTOM KOHCTPYMPOBATH YCTAHOBKY, (DMKCUPOBATH
pe3yabTaThl TOJTYyYEHHOM 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAC TaOIHI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHNUS,

coOmoaTh TpaBwiia O€30MacHOr0 TpyJda MpH MPOBEJCHUU UCCIIEIOBAHUN B
paMKax y4eOHOro OJKCIEPUMEHTa, Y4YEOHO-UCCIIEeNOBATEILCKOM U  MPOEKTHOM
JESTENBbHOCTH C UCIOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOHUCTB U JabOpPaTOPHOTO
000py10BaHMS;

pemiarh pacy€THbIC 3a/1a4d C SIBHO 3aJJaHHON (U3MUYECKOW MOJENbI0, HCTIOIb3Ys
¢usznueckre 3aKOHbl M TPHUHIUIBI, HA OCHOBE aHajW3a yCIOBUA 3a/laud BhIOUpATh
(Gu3MUecKyt0 MOJEIb, BbIIEIATh (GU3MUECKHE BEIWYUHBI U (POPMYIIbI, HEOOXOIUMBIE
st e€ pelleHus, MPOBOJUTh PACUEThl W OIECHUBATH PEAIbHOCTH MOJYYEHHOTO
3HaueHUs (PU3NYECKON BETUUNHBL;

pemiaTh KadeCTBEHHBIC 3aJa4M: BBICTPAMBATH JIOTMUYECKH HEMPOTHBOPEUHBYIO
[EMOYKY PACCYXICHUH C OMOpOl Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS,

UCII0JIb30BATh Opu  pemeHur  y4eOHBIX ~ 3aJad  COBPEMEHHBIE
WH(OPMAITMOHHBIE TEXHOJOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIIUU U
MpeacTaBlieHrs Y4YeOHONW M HAyYHO-TIOMYJSIpHOW WHGOpMAIUK, TOJYYSHHON U3
Pa3TUYHBIX HWCTOYHHKOB, KPUTUYECKH AHAIU3UPOBATH IMOJIydaeMylo HH(GOPMAIHIO;
MPUBOAUTH MPUMEPHl BKJIAJa POCCUUCKUX U 3apyOekKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYXAIOMIET0 MHpA, B Pa3BUTHE

TEXHUKHU U TE€XHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW >KU3HU IS

oOecrieueHus1 6€30MaCHOCTH MPU OOpaIIeHUU ¢ TPUOOPAMH M TEXHUYECKUMU



YCTPONCTBAMU, JIJISI COXPAHEHUS 3J0POBBS M COOJIOAECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpelie;

paboTaTh B TPYIIE C BHIMOJTHEHUEM PA3JIMYHBIX COIMMAIBHBIX POJICH, IUTAHNPOBATH
paboTy TpyMIbl, pPAHOHATBLHO pACIPEneisITh OO0S3aHHOCTH W IUIAHUPOBATH
JESATENHHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHUBAThH BKJIAJ KaKIOTO U3
YYaCTHUKOB T'PYIIIEI B pEIICHUE pacCMaTPUBAaEMOM TTPOOIICMBI.

K xonny oOyuenuss B 11 kiacce mpeameTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMpUMEpPax pPOJdb U MeCTO (U3UKH B (HOPMHPOBAHUU
COBPEMCHHOW HAayYHOW KapTHHBI MHpa, B pPa3BUTHU COBPEMCHHOW TEXHUKH U
TEXHOJOTUH, B TPAKTUYCCKON JEATEITBHOCTH JIOACH, IEIOCTHOCTh W CIHHCTBO
du3HUeCKOl KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (DU3UYCCKUX MOJEICH: TOUCUHBIN
AIICKTPUYCCKHH 3apsif, JIyd CBETa, TOUYCYHBIM HCTOYHHMK CBETA, sJIepHAast MOJICIb aToMa,
HYKJIOHHAs MOJICJIb aTOMHOTO si/Ipa MPY PEIICHHH (PU3NYSCKUX 3a]1ay;

pacno3HaBaTh (u3MUYeCKHUE SBICHHUS (MPOIECChI) W OOBICHITH MX HAa OCHOBE
3aKOHOB 3JICKTPOJAMHAMUKH W KBAaHTOBOW (DU3WKH: DJIEKTpHUYECKas IMPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOEC, XHUMHUYECKOC, MAarHUTHOC JICWCTBHS TOKAa, B3aUMOJICHCTBHC
MarHuTOB, AJEKTPOMATrHUTHAS WHIYKIUA, TEHCTBUE MAarHUTHOTO MOJIS HAa TMPOBOJAHUK
C TOKOM U JBWXKYIIUMHCSA 3apsll, DJIEKTPOMArHUTHbIE KOJEOAHWs U  BOJIHBI,
IpsIMOJIMHEHHOE pacmpocTpaHeHue CBeTa, OTpakeHHe, pesioMJICHUE,
uHTepdepenuus, Audpakuds W [OOJSApU3ALMS  CBETa, JUCIEPCUS  CBETa,
doToanekTpuueckuii 3pdext (hororddekr), cBeTOBOE IaBlIeHHE, BO3HHUKHOBEHHE
JUHENYATOro  CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHAass MW  MCKYCCTBEHHas
PaANOaKTHBHOCT;

ONMKCHIBATh W3YYCHHBIC CBOMCTBA BellecTBa (IJIEKTPUUYECKHUE, MarHUTHBIE,
ONTUYECKHE, DIEKTPUUYECKYIO MTPOBOJIUMOCTD PA3IUYHBIX CPE) U DJIEKTPOMArHUTHBIC
ABJICHUS (TIPOIECCHI), UCTIONB3YS (PU3MUECKUE BETUIMHBI: IIEKTPUUECKUNA 3apsij], Cuila
TOKa, DJEKTPUYECKOE HAMPSDKEHHE, JJIEKTPUYECKOE COMPOTHBICHUE, Pa3HOCTh
MOTEHIINAJIOB, AJEKTPOJBIDKYINAsl CUiIa, paboTa TOKA, WHAYKIMS MarHUTHOTO TOJIA,
cwia Ammnepa, cuna JlopeHiia, HHIYKTUBHOCTh KaTYIIKH, YHEPTHUSl AIEKTPUIECKOTO U
MarHUTHOTO TIOJIEH, IEPHO]] ¥ YaCTOTa KoJieOaHUM B KOJIeOATEIIbHOM KOHTYPE, 3apsia h
CHWJIa TOKa B TIPOIECCE TAPMOHUYECKHX DJIEKTPOMArHUTHBIX KoJeOaHWi, (OKyCHOE
pacCTOSIHME W ONTHYECKasl CWUjia JIMH3BI, TPHU OMHCAHWHM TMPABUIBHO TPAKTOBATH
(bu3HUECKHii CMBICT UCTIONB3YEeMBIX BEJIMYHMH, UX 0003HAUEHUS U €IUHUIIBI, YKa3bIBATh
(dbopMyITBI, CBA3BIBAIOIINE JAHHYIO (U3HUECKYIO BEIMYHUHY C APYTHUMH BEIMYNHAMU,



OTMCHIBATh M3yUCHHBIC KBAHTOBBIC SBJICHUS U TMPOIIECCHI, UCTIONB3Ys (hU3MUECKUE
BEJIMUMHBI: CKOPOCTH JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETa,
SHEpPrusi ¥ UMMyJIbc (OTOHA, MEPUOJ TMONypacrana, SHEPTUsl CBA3H ATOMHBIX fIEp,
IpU OMUCAaHUH TPABUIBHO TPAKTOBATh (U3UUYECKUN CMBICT WCIOIB3YEMBIX BEIHYMH,
uxX 00O03HaueHUs W EJUHHIBI, YyKa3blBaTh (OPMYIbI, CBSI3bIBAIONINE JTAHHYIO
(GU3NYECKyI0 BETUYHHY C APYTMMHU BEIMYMHAMH, BBIYHCISATH 3HAUCHHE (DU3MUYECKOM
BEJIMYUHBIL

aHAM3UPOBAaTh (DU3MYECKHE TMPOIECChl W SBICHHUS, HWCIONB3YS (PU3NUIECKHUE
3aKOHBI W TPUHIUNBL: 3aK0OH OMa, 3aKOHBI IMOCIEAOBATEIBHOTO W MapalIeIbHOTO
COCMHEHHSI TMPOBOJHUKOB, 3akoH JDkoyms—JIeHma, 3akoH SJIEKTPOMarHUTHOM
MHIYKIWH, 3aKOH TPSIMOJMHEHHOTO PpAcCIpOCTpaHEHHUS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHUE DilHIITeHHA A1 poTordPexTa, 3aKOH
COXpaHEHHUs DJHEPruM, 3aKOH COXPAaHECHUsS HMITYyJIbCa, 3aKOH COXpaHCHHS
DIIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHs MacCOBOTO 4YHWCia, mocTynatel bopa,
3aKOH PaJMOaKTHBHOTO pacraja, MpH STOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BbIpAKEHHE W YCJIOBUS (TpaHHIlbl, 00JacTH)
IPUMEHUMOCTH;

OTIpE/ICTISITh HAMPABICHUE BEKTOpPA HMHIYKIIMHM MAarHUTHOTO TOJIsSI MPOBOJIHHKA C
TOKOM, cuiibl Amrnepa u cuiisl JlopeHia;

CTPOUTHb M ONUCHIBATh M300pa)K€HHE, CO3/1aBa€MOE€ IUIOCKUM 3€pKajJloM, TOHKOMN
JIMH30M;

BBITIOJIHATD AKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UUECKUX SIBICHUN U MPOLIECCOB
C MCIIOJIb30BAHMEM MPSIMBIX U KOCBEHHBIX M3MEPEHMi: MpHU 3TOM (OpMyIUpoBaTh
npobjeMy/3agady W THIOTE3y Y4eOHOro »SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
HpEeI0KEHHOT0 000py10BaHus, IPOBOAUTD ONBIT U (POPMYIUPOBATH BBIBOJIbI;

OCYILECTBIIATH MPsIMble U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYHMH, TIPU ITOM
BBIOMpPATh ONTUMAJbHBIA CHOCOO H3MEPEHUS M HCIHOJb30BaTh H3BECTHBIE METOJIbI
OLIEHKH ITOIPEIIHOCTEN U3MEPEHNU;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIMYUH C HCIIOJIb30BAaHUEM TMPSMBIX
U3MEpPEHHU: TpU 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCHpPOBATh pE3yJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BHJIE TaOJIUIl U rpaduKoOB, JeiaTh
BBIBO/IBI [10 PE3YJIbTaTaM UCCIICJOBAHUS;

coOmonaTth mpaBuia O€30MacHOr0 TpyJda NpU NPOBEACHUM HCCIECIOBaHUN B
pamMKax Y4eOHOTO DJKCIEPUMEHTa, Y4eOHO-HCCIENOBAaTENIbCKOM U MPOCKTHOU
AESITENIPHOCTH C MCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB U J1a0OpaTOPHOTO
000pyT0BaHMS;

pemats pacy€THBIC 3aJaud C SIBHO 3aJaHHOW (DPU3MUECKON MOJENbI0, UCIONb3Ys
¢u3nyeckue 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aJa4u



BbIOMpaTh (PU3UYECKYI0 MOJIENb, BbIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXonUMble i1 €€ pelleHus, NPOBOAMTH pPacdy€Tbl M OLEHUBATH PEATBHOCTH
MOJIYYEHHOI'0 3HAYEeHUsI (PU3NYECKON BEJTMUUHBI,

pemarb KadeCTBEHHBIE 3aJauM: BBICTPAUBATH JIOTMYECKH HENPOTHBOPEUUBYIO
LEMOYKY pacCyKIE€HUH C OMOpOd Ha H3yYEHHBbIE 3aKOHBbI, 3aKOHOMEPHOCTH H
dbuznUecKue sIBJICHUS,

UCII0JIb30BaTh Opy  peumieHud  y4eOHbIX  3a/Jad  COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUU JUJISl MOUCKA, CTPYKTYPUPOBAHMS, WHTEPIPETALUU U
npeicTaBieHuss y4eOHOM M Hay4dyHO-NOMYJSIpHOW MHGOPMALMK, TOJYYEHHOW U3
Pa3IUYHBIX HCTOYHMKOB, KPUTUYECKH AHAJIU3UPOBATH MOJIydaeMylo HH(GOpPMAIHIO;

OOBSICHSITh OPUHIUIIBL  JACUCTBUSI MaIllMH, NOPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3jinyath YCIOBUS UX 0€30MAaCHOTO UCIOJIH30BaHUS B MOBCEIHEBHOU
KU3HHU;

NPUBOAUTL TPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUSA 1O (U3UKE B TOBCETHEBHOW KU3HU IS
obecrieueHus: O€30MACHOCTH TIpU  oOOpalieHud ¢ TOpudopaMu W TEXHUUECCKUMH
YCTPOUCTBAMHU, JIi COXPAHEHUs 370pOBbsi M COOJIOJCHUS HOPM SKOJOTHYECKOTO
MTOBEJCHUS B OKPYKAIOIIEN CPELE;

paboTaTh B rpyMIe C BBIMOJHEHUEM Pa3IMYHBIX COIMMATBHBIX POJICH, IJITAaHUPOBATH
paboTy TpYIIbI, palMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH M IUIAHUPOBATh
NESITEIbHOCTh B HECTAHIAPTHBIX CUTYaIUAX, aJICKBATHO OLICHUBATh BKJIAJ KaKIO0TO U3
YY4aCTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTtBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3aeioB OBBIE
Ne n/m ¥ TeM POrpaMMblI Bcero Kourpoarn | JlaGopaTopn . (migpobbie)
ble padoThI ble padoThI 00pa3oBaTCILHBIC
pecypchl
Pa3znen 1. ®U3UKA 1 METOJIbl HAYYHOI'O ITO3HAHUS
1.1 du3uKa 1 METOIbI HAYYHOI' O 2 budmorexa LIOK
TO3HAHNS https://m.edsoo.ru/7f4
1bf72
Uroro no pazaeny 2
Paznen 2. MEXAHHUKA
2.1 Kunemartuka 5 bubmorexa LIOK
https://m.edsoo.ru/7f4
1bf72
29 Tamamixa 7 bubmuoreka IJOK
https://m.edsoo.ru/7f4
1bf72
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 BuGmorexa HOK
https://m.edsoo.ru/7f4
1bf72
Hroro no pazaeny 18
Pa3znen 3. MOJIEKYJISIPHASl ®U3UKA U TEPMOJANHAMHKA
31 OCHOBBI MOJNEKYJISIPHO- 9 1 Bu6mmoreka [LIOK
' KUHCTHHUCCKOMTCOPHH https://m.eds00.ru/7f4
1bf72



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

bu6mnoreka LJOK

ITPOTPAMME

3.2 OCHOBBI TEPMOJMHAMUKHU 10
https://m.edsoo.ru/7f4
1bf72
3.3 ArperatHbie COCTOSIHUS 5 Bu6iumorexa ITOK
' BemecTRa. DasoBHIe https://m.edsoo.ru/7f4
MMepexo bl 1bf72
Hroro no pazaeny 24
Paznen 4. DJIEKTPOANHAMUKA
4.1 DJeKTpocTaTHKa 10 budmorexa LIOK
https://m.edsoo.ru/7f4
1bf72
4.2 [TocTOSIHHBIN BJIEKTPUYECKUN TOK. 12 Bubmmorexa IIOK
' Toxu BpasmMYHBIX cpesiax https://m.edsoo.ru/7f4
1bf72
n
TOTO IO pa3Jieny 27
IToBTOpenue 3a kypc 10 kiacca 5
OBHUIEE KOJIMYECTBO YACOB IIO 68

11 kiaace



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

KosinuecTBO yacon DJIeKTPOHHBbIE
HaumenoBaHue pa3neioB (
uu(ppoBbIe)
Ne U TeM IPOrpaMmMbl Bcero Koutpoann | - Jlaboparopn
n/n ble padoThI ble padoThI odpazoBaTebHLIe
pecypchl
Paznen 1. DJIEKTPOANHAMMUKA
11 MarusurHoe ToJe. 11 1 3 bu6anoreka [JOK
. BHeKTpOMaFHI/ITHaSI UHIy KA https://m.edsoo.ru/7f41c
97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
51 Mexanudeckue u 9 1 bu6bmuoreka [JOK
' AJIEKTPOMArHUTHBIE KOJICOaHUS https://m.edsoo.ru/7f4lc
97c
29 MexaHnudeckue u 5 1 bu6bnmuoreka IJOK
) QJICKTPOMArouTHBIC BOJIHBI httpS//medsooru/7f41C
97c
23 Ontuka 10 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41c
97c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CHIEIIMAJIBHON TEOPUU OTHOCHUTEJBHOCTH

OCHOBBI CIIeIIHAIbHOU bubmuoreka [JOK
3.1 4 1
TeOopHUHn https://m.edsoo.ru/7f41c
OTHOCHUTEJILHOCTH 97c
Hroro o pasueiy 4

Pa3znen 4. KBAHTOBASI ®U3UKA



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

. bu6mnoreka LJOK
4.1 DJ€MEHThI KBAHTOBOM ONITUKH 6
https://m.edsoo.ru/7f41c
97¢
4.2 Ctpoenue aToMa 4 Brbmiotexa ITOK
https://m.edsoo.ru/7f4
1c97c
1
4.3 ATOMHOE SIpO 5 Brbmiotexa ITOK
https://m.edsoo.ru/7f4
1c97c
Hroro no pa3zaeny 15
Pa3znen 5. QJIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DJIEeMEHTHl ACTPOHOMHUHU U 7 1 BH6H_HOT6K3 HOK
acTpodu3MKH https://m.edsoo.ru/7f4
1c97c
Hroro no pa3zaeny 7
Pa3znen 6. OBOBHIAIOIHIEE ITOBTOPEHUE
6.1 O06o0maroiiee TOBTOPEHUE 4 Bu6mzorexa IOK
https://m.edsoo.ru/7f4
1c97c
Hroro no pazneny 4
IToBTOopenue 3a kypc 11 kiacca 2
OBUIEE KOJIMYECTBO YACOB 11O 68 5 7
ITPOI'PAMME



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

IHHOYPOYHOE INTAHUPOBAHUE

10 kuacc
KosaunuecTBo yacos JJIeKTPOHHBIE
Ne Koutpoas | Jlabopar Hata uu(pporkie
n Tema ypoka Beero HbIE opHbIe U3y4eHust o0pa3oBaTe/bHbIE
/ padoThl padoThI pecypeel
n padoThI
Paznen 1. ®U3UKA U METO/bI bubmuoteka [IOK
1 HAYYHOI'O ITO3HAHMUA (2 yaca) 1 https://m.edsoo.ru/ff0
Du3uka u memoosvl HAYYHO20 NO3ZHAHUSA c32e2
(2 uaca)
®duznka — Hayka o mnpupojae. Hayunsie
METOJbl TO3HAHUS OKPYNKAIOLIETO MUpa.
Ponp skcnepuMeHTa M TEOpUHM B MpOLECCE
NO3HAHHWS  NOPUPOABI.  DKCHEPUMEHT B
buzuke.
MopaenupoBanue (U3NYSCKUX SBICHUU H bu6nmmorexka [JOK
2 IIPOIIECCOB. Hayunbie THIIOTE3BI. 1 https://m.edsoo.ru/ff0
@u3nueckue 3aKOHbI M TEOpHH. [ paHUIIBI c33e6
NPUMEHUMOCTH  (DU3UYECKUX  3aKOHOB.
[IpuHIUIT COOTBETCTBHUSL.
Ponp u mecto usuku B GopMupoBaHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUPA, B
MPAKTUYECKOU NEATEIbHOCTH JIOJCH.
Pa3znen 2. MEXAHMUKA (18 yacoB) bubnuoreka [IOK
3 Kunemamuka (5 uacoes) 1 https://m.edsoo.ru/ff0
Mexanunueckoe JBUKECHHUE. c3508
OTHOCUTENBHOCTD MEXaHUYECKOTO
nrxeHus. Cucrema orcu€ra. TpaekTopus.
4 ITepememnienue, CKOPOCTH (cpennsis 1 bubmuoreka I{OK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

CKOPOCTh, =~ MTHOBEHHasi  CKOpPOCTh) H
YCKOPEHME  MaTepualbHOM  TOYKH, UX
MPOCKIMU HAa OCHU CHUCTEMBbI KOOpPJIMUHAT.
CroxeHue mNepeMENIEHUd U CIOKEHHE
CKOPOCTEHN.

https://m.edsoo.ru/ff0
€3620

5 PaBHOMEepHOE u PaBHOYCKOPEHHOE bubmuoteka [IOK
npsIMOJIMHEHOe  JBWKeHue. [ 'paduku https://m.edsoo.ru/ff0
3aBUCUMOCTHU KOODPAUMHAT, CKOPOCTH, c372e
YCKOPCHUS, Oyt W TepPeMEIICHUs
MaTepHAIBHON TOYKH OT BPEMCHHU.

6 CBo0OoHOE [aJICHUE. VYckopenue bu6anoreka [JOK
CBOOOHOTO MACHUS. https://m.edsoo.ru/ff0

c39cc
KpuBonmueitnoe  aBmwxkeHue.  JBukeHUE bu6anoreka [JOK

7 MaTEpPHAIbHOH TOYKH I10 OKPYXXHOCTH C https://m.edsoo.ru/ff0
MOCTOSIHHOM 1O MOJAYJI0  CKOPOCTBIO. c3ada
VYrioBas CKOpOCTh, JIMHEHHAs CKOPOCTh.

[Tepuon 51 qacTora oOparreHus.
I{leHTpOCTpEMUTETBHOE YCKOPEHUE.

8 Junamuka (7 wacoes) bubmuoreka IJOK
[TpuHIMI OTHOCUTENBHOCTHA Tanunes. https://m.edsoo.ru/ff0
Nuepunanbubie cuctembl oTcyeta. [lepBblii c3be8
3akOoH HproTOHA.

Macca Tena. Cumna. [TpuHIAT bubmmoteka [IOK

9 CYINEPIIO3UIIMM  CHJI. BTOpoW  3aKoH https://m.edsoo.ru/ff0
HreroToHa ny1st MaTepuaaibHOW TOUKH. c3be8

10 | Tperunw 3aKOH HeroToHa JUTSL bubmunotexa [IOK
MaTepHUAITBHBIX TOUYCK. https://m.edsoo.ru/ff0

c3be8
3akoH  BcemMupHOro  TaroreHus. Cuiia bubmuoteka I{OK

11 | msoxectu. IlepBas kocMUYeckass CKOPOCTb. https://m.edsoo.ru/ff0

€3d00

12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena. bubnuoreka LHOK



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0
c3el8

Tpenue. Buabl TpeHus (OKOs, CKONIBXKEHUS,

bu6mnoreka LIOK

13 | kauenwmsi). Cuna Ttpenus. Cyxoe TpeHHE. https://m.edsoo.ru/ff0
Cuiia TpeHHSI CKOJIBXEHUSI W CUjla TPEHUs c3f76
nokosi. Koapduument  tpenus. Cuia
CONMPOTHBIICHUS TPU JIBIOKCHUHM Tejia B
KUJKOCTH UJIU Ta3e.

IToctynarenbHoe u BpallaTeaIbHOE bu6nuoreka [JOK

14 | nBwkeHue aOCOJMIOTHO TBEPJOro  Teia. https://m.edsoo.ru/ff0
MowmeHT cuibl. [liieuo cunbl. YciaoBus c41a6
paBHOBECUS TBEPIOIO TeJIa.
3akonwsl coxpanenus 6 mexaHuke (6 bubnunoreka [JOK

15 | uacos) https://m.edsoo.ru/ff0
NMmynbe  maTepuaibHOM TOUYKH  (Tena), c43d6
CHUCTEMBl MAaTEPHUANIbHBIX TO4YeK. HWmmynbe
CHJIBl U M3MEHEHHE HUMITyJIbca Teja. 3aKOH
COXpaHCHHUS UMITYJIbCA. PeaktuBHOE
JIBIDKCHHE.

PaboTa 1 MOIIIHOCTH CHJIBL. bubnunoreka [JOK

16 | Ku"ernueckass  3HEprusi  MaTepHAIbHOH https://m.edsoo.ru/ff0
TOUYKH. Teopema 00 W3MECHECHUU c4502
KHHETUYECKON SHEPTHUM.

17 IlorenumnanbHast SHEPTHUSL. bubmuoreka IJOK
[ToTennmanpHast IHEPTUs yIpyro https://m.edsoo.ru/ff0
neGopMUpOBaHHOW TIPY>KUHEI. c3be8
[TorenumanbHast SHEPTUS TEJIa BOIU3U
MMOBEPXHOCTHU 3EMJIU.

[ToTeHnManbHBIE U HEMTOTCHITUATHHBIC CHITHI.

CBs3p pabOTHl HEMOTCHIMAIBHBIX CHII C

W3MEHEHUEM  MEXAHUYECKOW  DHEPTUU bubmuoteka IJOK
18 | cuctembr  Ten.  3aKOH ~ COXpaHEHUS https://m.edsoo.ru/ff0

MEXAHWUYECKOW OHEPrum. YOpyrue u

c478c



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
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https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c478c

HEYIIPYTUue€ CTOJIKHOBEHHS.

19

JlaGoparopHas padora Ne 1.
«UccnenoBanue cBsizu pabOThl CHIIBI C
W3MEHEHUEM MEXaHMYECKOW DSHEPIruM Tena
Ha IIPUMEPE PACTIKECHUS

PE3UHOBOTO KIyTay.

20

KonrpouabHasi padora Ne 1.
no teme «Kunemaruka. /lunamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE.

bu6anoreka [JOK
https://m.edsoo.ru/ff0
c4b74

21

Pasznen 3. MOJIEKYJISIPHAS
®U3UKA U TEPMOIUHAMMKA (24
yaca)

Ocnoevt MOJIEKYIAPHO-KUHEMUUEeCKOU
meopuu (9 uacoes)

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-
KHHETUYEeCKOW  Teopun.  bpoyHOBCKoOe
newxkenue. Juddysus

bu6anoreka [JOK
https://m.edsoo.ru/ff0
c4dc2

22

XapakTep JBUXKECHUS W B3aUMOJICHCTBUA
yacTull BemecTBa. Mojenu CTpoeHUs
ra3oB, JKUJAKOCTEHd U TBEPIABIX Te€I U
OOBSICHEHHE CBOICTB BEI[ECTBA HAa OCHOBE
3TUX MOJICJICH.

23

Macca u pasmepsl MoJsieKyil. KonnuecTtBo
BemiecTBa. [loctosinaas ABorajupo.

24

TenmoBoe paBHOBecue. Temneparypa
n e€ wusmepenue. Illkana Ttemneparyp
Llenbcus.

25

Monens wuaeanpHoro rasza. (OcHOBHOE
YpaBHECHHE MOJEKYIIPHO - KHHETHYECKOM
TEOPHUH UJCaIHLHOIO rasa.

bu6mnoreka [JOK
https://m.edsoo.ru/ff0
c4fde

26

AOcontoTHas ~ Temmeparypa  Kak  Mepa
CpeaHEN KWHETUYECKON 3HEPIUU TEIIOBOTO
JIBWKEHUA yacTull rasa. Illkama temmeparyp

bubnnoreka [JOK
https://m.edsoo.ru/ff0
cblle



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

KenpBuna. ['a30Bble 3aKOHBI. YpaBHEHHUE
MenpaeneeBa—Kianeiipona.

27 | 3akoH JlanpTOHA.
JlaGoparopHas padora Ne 2.

28 | «Onpenenenue Maccbl BO3yXa B KJIacCHOM
KOMHAaT€ Ha OCHOBE W3MEpeHHil 00BEéMa
KOMHATBI, JIABJICHHS M  TEMIIEPaTypPhI
BO3/IyXa B HEY.

29 M3omporieccl B uaealbHOM  Ta3e C bu6anoreka [JOK
MOCTOSSHHBIM ~ KOJIMYECTBOM  BEIECTBA. https://m.edsoo.ru/ff0
I'paduueckoe IpeACTaBICHUE c570e
M30IPOIIECCOB: U30TepMa, U30X0pa, n300apa.

Ocnoevt mepmoounamuxu ( 10 vacoe) bubnunoreka [JOK
TepmoanHamMudeckasi cucremMa https://m.edsoo.ru/ff0
BHyTpenHss SHEPTUM €5952

30 | TepMOIMHAMUYECKOW CUCTEMBI U CIIOCOOBI
e€ wm3MeHeHus. KoimuecTBO TEIUIOTHI H
pabora. BuyTtpennss DHEPTHS
OJIHOATOMHOT'O HJICIbHOTO Ta3a.

31 Buapl Terionepeiaun: TEMIONPOBOIHOCTb, bu6anoreka [JOK
KOHBEKIIHS, U3ITyUCHHE. https://m.edsoo.ru/ff0

c5c36
VY nenbHas TEMIOEMKOCTh BEIIECTBA. bubmmoteka [IOK

32 | KonuuecTBO TEIUIOTHI MPU TEIJIoNepeaade. https://m.edsoo.ru/ff0
ITorsTue o aguabaTHOM MpoIecce. c5c36

33 | IlepBsrit 3aKOH TEPMOJUHAMHUKHU. bubnunoteka [IOK
[Tpumenenune TIEPBOTO 3aKOHA https://m.edsoo.ru/ff0
TEPMOJMHAMUKHI K U30IPOIECCaM. c5efc
I'paduueckas nnrepnperanus paboThI rasa.

Bropoiu 3aKOH TEPMOJIMHAMHUKH. bubmuoteka I{OK

34 | HeoOpatuMoCTh IPOIIECCOB B IIPUPOJIE. https://m.edsoo.ru/ff0

c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230

35

Temnosple MamuHbl. [IpyuHUIMOBL OEUCTBUSA
TEILUIOBBIX MAIIIUH.

bu6mnoreka LJOK
https://m.edsoo.ru/ff0
c600a

36 | [IpeoOpazoBaHuss HSHEPrud B  TEILJIOBBIX
MalllHAX. Koappunment MIOJIE3HOTO
nercTBus TeroBord Mmamubbl. [{ukin Kapho
1 ero K03 MUIMEHT MOJIE3HOr0 JICHCTBUS.
37 | Dkonoruyeckue po0IeMBbI
TETUIOOHEPTEeTHUKH.
38 | O6o06maronuit ypok  «MonekymnspHas bubmuoreka [IOK
¢usuka. OCHOBBI TEPMOJIMHAMUKHY. https://m.edsoo.ru/ff0
c6938
KoutpoabHasi padora Ne 2. bubmuoteka [IOK
39 o teme «MonekymnspHas pusnka. OCHOBBI https://m.edsoo.ru/ff0
TEPMOJIMTHAMUKI. c6a50
40 | Azpecammuoie COCMOAHUA eewecmea. bu6bmuoreka IJOK
dDazoevle nepexoodwnt (5 uacos) https://m.edsoo.ru/ff0
[TapooGpazoBanue 51 KOHIEHCAIN. c63b6
Hcnapenune u KuieHue.
AOcCOIIOTHAasS ¥ OTHOCHUTEJIbHAS bu6bmuoreka IJOK
41 BJIQXKHOCTb BO3/1yxa. HachIeHHBIH TAp. https://m.edsoo.ru/ff0
c64d8
Teépnoe  Temo.  Kpucraumdeckue u bubnnoreka [IOK
42 | amopdHble Tena. AHH3ZOTPONHS CBOWCTB https://m.edsoo.ru/ff0
KPUCTAJIIOB. Kunkue KPUCTAJLIBI. c65f0
CoBpeMeHHbIE MaTEepHaIb.
[InaBnenne u Kpuctaymsanus. Y JIejbHas bubmnotexa [IOK
43 tertoTa tuiaBneHus. Cyoaumanus. https://m.edsoo.ru/ff0
c6708
44 | YpaBHEHHE TEIJIOBOIrO OalaHca. bubmuoteka I{OK

https://m.edsoo.ru/ff0
c6820



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

Pasten 4. DJEKTPOJIUHAMUKA (22

bu6mnoreka LJOK

45 | yaca) https://m.edsoo.ru/ff0
Inekmpocmamuxa (10 uacos) cébcc
DnekTpu3anus Tell. DJIEKTPUYECKUH 3apsl.
JIBa BUa DIICKTPUYECKUX 3aPsa0B.
[IpoBoHUKH, TADJIEKTPUKU 151 bubnuoreka [HOK
46 | MONYNPOBOJIHHUKH. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0
AIIEKTPUUYECKOr0 3apsija. cébcc
B3aumopevictBue 3apsnoB. 3akoH Kymona. bu6anoreka [JOK
47 | ToueqHbIH IEKTPUICCKUH3APSII. https://m.edsoo.ru/ff0
coced
Hanpsik€HHOCTE  DJIIEKTPUYECKOro  ITOJIS. bu6nuorexka [JOK
48 | [IpuHIUIT CYTEPIO3UIMU DJICKTPUUSCKUX https://m.edsoo.ru/ff0
MOJICH. JIuaun HaNpPsKEHHOCTH c6df2
AIEKTPUYECKOTO TOJIA.
PaGota cun 3JEKTPOCTATUUECKOTO TIOJIA. bubmmoreka [IOK
49 ITorennuan. Pa3HOCTh MOTEHIIUAJIOB. https://m.edsoo.ru/ff0
c6f00
[TpoBOgHMKHN u JUDBIICKTPUKU B bu6anoreka [JOK
50 | sIEKTpOCTATHYCCKOM ITOJIE. https://m.edsoo.ru/ff0
JlupnexTpuyeckas MPOHUIIAEMOCTb. c7018
51 | DnekrpoemkocTb. Konaencarop. bubnuorexa [IOK
https://m.edsoo.ru/ffo
c/126
DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. bubnuoteka IJOK
52 | DHeprus 3apsHKEHHOT0 KOHICHCATOPA. https://m.edsoo.ru/ff0
c/2c0
53 | JlabopaTtopHas padora Ne 3.

"U3mepenue AIIEKTPOEMKOCTH
KOHJIeHCcaTopa'.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

o4

[TpyHIMIT JIeCTBUSI u IIPUMEHEHNE
KOHJIEHCATOPOB, KOIMPOBAJIILHOT'O
armapara, CTPYHHOTO IIpUHTEpPA.
DNEeKTpOCTaTUUECKas 3allUTa.
3a3zeMIIeHUE DJIEKTPONPHUOOPOB.

95

DNEeKTPUUECKUA  TOK.  YCJIOBHUSL  €TO
CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA
Hocmoannviu 3nekmpuueckuit mok. Toxu
eépaziuunelx cpeoax (12 uacoes)
Hctounuku Toka. Cuia toka. ITocTOsIHHBIN
Tok. Hanpsbkenue. 3akon Owma mis
y4dacTKa LETIH. DIIEKTPUUECKOE
CONPOTHUBJICHUE. Y ICIIbHOE COMPOTUBIICHUE
BEIIECTBA.

56

[locnenoBaTenbHOE, napajiesibHOE,
CMEIIaHHOE COEIMHEHUE TTPOBOHUKOB.
JlaGoparopHas padora Ne 4.

«M3ydyeHne  CMEMIAaHHOTO  COEJUHEHUS
PE3UCTOPOBY.

bubnunoreka [JOK
https://m.edsoo.ru/ff0
c7410

S7

PaGora »srexkTpuueckoro ToOKa. 3aKOH
Jxoyns-Jlenna. MomHOoCTh
AJIEKTPUYECKOTO TOKA.

bubmuoreka IJOK
https://m.edsoo.ru/ff0
c7838

58

DNEeKTpOJABWKYIIasl CUJla UM BHYTPEHHEE
CONPOTUBIICHUE HCTOYHUKA TOKA. 3aKOH
Owma JUTSL ITOJTHOU (3aMKHYTOM)
AIIEKTPUYECKOUN LIEITH. Koportkoe
3aMbIKaHHE.

JlaboparopHas padora Ne 5.

«3mepenne 3/]C uCTOYHMKA TOKA U

€ro BHYTPEHHETO COMPOTUBJICHUS.

bubmoreka [IOK
https://m.edsoo.ru/ff0
c/7ae0

59

DJIEKTpOHHAsE ~ MPOBOJUMOCTb  TBEPJIBIX
METAJIOB. 3aBUCUMOCTh CONPOTHUBJICHUS
METAJIOB OT TEMIIEPATYPHI.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

CBepXnpoBOAUMOCTb.

60 | DnekTpuueckud TOK B Bakyyme. CBOMCTBa 1
AJICKTPOHHBIX ITYYKOB.
[NonynpoBoguuku. CoOCTBeHHAs U bubmuoteka [IOK

61 | mpumecHas POBOJIMMOCTh 1 https://m.edsoo.ru/ff0

nojaynpoBoaHukoB.  CBouctBa  p—~n- c84ae
nepexojaa. [1oaynpoBogHUKOBEIC TIPUOOPHI.
DNEeKTPUUYECKUH TOK B pacTBOpax Hu bubnuoreka [[OK

62 | pacriaBax 3JICKTPOJIMTOB. 1 https://m.edsoo.ru/ff0

DNEKTPOIUTHYCCKAST JTUCCOITHAITHS. c82ba
DJICKTPOIIN3.
DNEKTPUUECKUHU TOK B razax. bubnuoreka [IOK

63 | CaMOCTOSITEIbHBIK M HECAMOCTOSITEIbHBIH 1 https://m.edsoo.ru/ff0

pazpsan. Momuus. [1na3zma. c84ae
DJEKTPUIECKHUE TIPUOOPHI YCTPOMCTBA U UX bubnuoreka [IOK
64 NpaKTHYECKOe  IpPHUMEHEHHE. IIpaBuna 1 https://m.edsoo.ru/ff0
TexHuKu be3onacHocTH. c86fc
65 OO0oOmaromuii YPOK 1 bu6anoreka [JOK
«DIIEKTPOTMHAMUKA. https://m.edsoo.ru/ff0
c88be
KonTpoabHas padora Ne 3. bubnnoreka [IOK
66 1o TeMe «IneKTpocratuka. [locTosTHHBIHM 1 https://m.edsoo.ru/ff0
AIIEKTpUUYECKUN TOK. TOKH B pa3IMUYHBIX c8a8a
cpenmax».

67 O6o6maronuii ypokio remam 10 kiacca. 1 bubnuoteka IJOK
https://m.edsoo.ru/ff0
c8c56

68 O6o06mmaromuii ypokmo remam 10 kiacca. 1 bubnuoteka IJOK
https://m.edsoo.ru/ffo
c8féc

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 kiaace

KosiunuecTBo yacos JJIeKTPOHHBbIE
Ne Hata undposbie
Tema ypoxa Beero| Komrtpou| Jlaboparo| u3yveHus o0pa3oBaTe/bHbIE
n bHbIE pHbIE pecypchl
; padoThI padoThI
Paznen 1. DJEKTPOJAMHAMHUKA (11 bu6nuorexka [JOK
1 4acoB) https://m.edsoo.ru/ff0
Maznumnoe none. I1eKMPOMACHUMHAA c97/8
unoyxkuus (11 uacoes)
[TocTossHHble MarHuThel. B3auMonencrBue
MOCTOSIHHBIX MAarHuTOB. MarHuTHOE ToJe. 1
Bekrtop marmuTtHOM wHAYKOMU. [IpuHOMIT
CYIIEpHO3UIIMM MAarHUTHBIX IMOJIer. JImHum
MAarHUTHOM WHAYKUMW. KapTuHa nmHUMA
MarHMTHOM WHIAYKIIMU TIOJi1 TMOCTOSHHBIX
MarHHUTOB.
MarauTHoe mMoJie TPOBOJHHUKA C TOKOM. bu6mmorexa [JOK
2 Kaptina nuHAH WHIYKIAA MAarHATHOTO https://m.edsoo.ru/ff0
MoJIsl JJIMHHOTO MPSIMOTO TPOBOJAHUKA U c98fe
3aMKHYTOTO KOJIBIIEBOTO  MPOBOJIHUKA, 1
Kartymku ¢ TokoMm. OmnbeiT  Opcrena.
B3anmopelicTBre NpOBOJHUKOB CTOKOM.
3 JlabGoparopHas padora Ne 1. bubnunoreka [IOK
«/3y4yeHre MarHUTHOTO TMOJS KaTYIIKH C 1 1 https://m.edsoo.ru/ff0

TOKOM».

c98fe



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

Cuna Amnepa, €€ MOAyJIb U HAITPaBIICHUE.
JlabopaTopHas padora Ne 2.
«HccnenoBanue JE€UCTBUS MOCTOSHHOIO
MAarHuTa Ha paMKy C TOKOMY.

bubnnoreka LIOK
https://m.edsoo.ru/ff0
c9ac0

Cuna JlopeHia, €€ MOAyNb U HaNpaBJICHUE.
JIBokeHue  3apspDKEHHOW — 4acTULbl B
OJIHOPOJHOM MarHutHoM moje. Pabora
cuiibl JIopeHna.

bubnnoreka LIOK
https://m.edsoo.ru/ff0
c9df4

SIBieHME  DJIEKTPOMArHUTHOM  WHIYKIIUH.
[Torok BekTOpa MArHUTHOW HWHIYKIMH.
DIIEKTPOABWKYIIAST CUjia MUHAYKIMHU. 3aKOH
3JIEKTPOMAarHuTHOW UHAyKIMu Dapajes.

JlabopaTtopHas pa6ora Ne 3.
«MccnenoBanue sIBICHHUS
AIEKTPOMArHUTHOW HWHIIYKIIUN.

bu6anoreka [JOK
https://m.edsoo.ru/ff0
cal50

Buxpesoe ANEKTPUYECKOE noJie.
DNEeKTpOJABWXKYIIasi CHJIa HWHAYKUUHU B
IPOBOJIHUKE, ABMKYIIEMCS MOCTYNAaTEIbHO
B OJHOPOJTHOM MarHuTHoOM mnode. IIpaBuio
Jlenua. NHIyKTUBHOCTG. SIBnenue
CAMOMHIYKIHMH. DJIEKTPOABUKYILAS CHJIa
CAaMOMHIYKIIMHU. DHEPrusi MarHUTHOTO TOJIS
KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

bubnunoreka [JOK
https://m.edsoo.ru/ff0
ca600

TexHuueckue YCTpOUCTBA 51 1504
IPUMEHEHHUE: IIOCTOSIHHBIE MAarHHTHI,
3JIEKTPOMAarHuTHI, ANEKTPOABUTATEND,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHILI,
VHJYKIIMOHHAS N1€Yb.

10

O6o0marmui ypok «MarautHoe Toie.
DIEeKTPOMAarHUTHAS WHIYKIIHS.

bu6mnoreka LJOK
https://m.edsoo.ru/ff0
cab82



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
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KonrpoJuabHasi padora Ne 1.

bu6mnoreka LJOK

11 1o TeMe «MarsnuTHoe noJie. https://m.edsoo.ru/ff0

DNEKTPOMArHUTHAS WHIYKIIHS. cad58

Paznen 2. KOJIEBAHUS U BOJIHBI bubnnoreka [IOK

(24 uaca) https://m.edsoo.ru/ff0
12 Mexanuueckue u  INEKMPOMAZHUMHbLE caf06

Konebanus (9 uacoes)

Konebarenbnass ~ cuctema.  CBoOOmHBIC

MEXaHH4YeCKhe KojeOaHus. ['apMoOHHYECKHE

koneOanus. Ilepuon, yacrora, aMILIUTYyIa |

¢daza konebGanuii. IIpy>XKMHHBIH MasITHUK.

MaremaTuueCckuii  MasTHUK. Y PABHEHUE

rapMoHudeckux koieOanuil. [IpeBpamienue

SHEPTUU MIPU TAPMOHUYECKUX KOJICOaHUSX.

JlabopaTtopHas pa6ora Ne 4,
13 «MccnenoBanue 3aBUCUMOCTHU

Mepuoa Majlblx KojieOaHuil rpy3a Ha HUTH

OT JJIMHBI HUTH U MACCHI TPy3ay.

KonebatenbHbId ~ KOHTYD. CBoOoaHbIe bu6mmorexka [JOK

AJIEKTPOMATrHUTHBIE KoJIeOaHUs B https://m.edsoo.ru/ff0
14 UJ€aTbHOM Kosie0aTeIbHOM KOHTYpE. cb820

AHaNorus MeXIy MEXaHUYECKUMH U

AIIEKTPOMArHUTHBIMHA KOJICOAHUSIMH.

®opmyna TomcoHa. 3aKkOH COXpaHEHUS bubnnoreka [IOK
15 SHEPIrUM B HJCAJTBHOM KoJeOaTeIIbHOM https://m.edsoo.ru/ff0

KOHTYpE. cb9c4

[IpencraBnenue o 3aTyXarOMX KOJICOaHUSX. bubnuoreka [IOK

BrIHY X IeHHBIC MEXaHUYSCKHE KOJICOaHMUS. https://m.edsoo.ru/ff0
16 Pe3onanc. BreinyxieHHbIC cbb86

QJICKTPOMArHuTHBIC KOJIC OaHwmsl.



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

Ilepemennbii  TOK.  CuHycCOMAAIbHBIH
IIEPEMEHHBIA TOK. MouHoCTh

bubnnoreka LIOK
https://m.edsoo.ru/ff0

17 HNePEMEHHOTO  TOKa.  AMIUIUTYIHOE U chd34
JEUCTBYIOLIIEE 3HAYEHUE CHUJIbl TOKa U
HaTPSHKCHMUS.
Tpancdopmatop. IlpousBonactBo, mnepenaya
18 ¥ IOTpe0IIEHUE IEKTPUUECKON SHEPI UM
YCTpOUCTBO M MPAKTUYECKOE NMPUMEHECHUE bubnuoreka [IOK
19 JJIEKTPUYECKOTO  3BOHKA,  TeHepaTopa https://m.edsoo.ru/ff0
MIEPEMEHHOTO TOKa, JTUHUMN cc324
aJIeKTporiepeaay.
DKOJOTHYECKUE PUCKU TPHU TPOU3BOICTBE
20 anexkTposHepruu. KyinpTypa ucnosib3oBaHus
AJIEKTPOIHEPTUU B TIOBCETHEBHOU KU3HH.
Mexanuueckue u  INEKMPOMACHUMHbLE bu6nuoreka [JOK
21 eoanwl (5 uacoes) https://m.edsoo.ru/ff0
MexaHnudeckue BOJIHBI, yCIIOBUS ccab4d
pacnpoctpanenus.  [lepuon.  CkopocTb
pactpoCTpaHEHHUs U JJIMHA BOJHBL.
[lonmepeunbie ¥  MPONOJNBbHBIE  BOJHBI.
WNuTtepdepentus u nudpakus
MEXaHHUYECKUX BOJIH.
22 3Byk. CkopocTh 3BykKa. ['pOMKOCTBH 3BYyKa. bubnuorexa [IOK
BricoTta Tona. TemOp 3ByKa. https://m.edsoo.ru/ff0
cccOc
DIIEeKTPOMarHUTHBIE BOJIHBI. YcnoBus bubnuoteka IJOK
23 https://m.edsoo.ru/ffo

U3JTyYCHUS AJEKTPOMATHUTHBIX BOJIH.
B3aumnuas opuentanus Bektopo E, B, V B
AJICKTPOMArHUTHOMN BOJIHE. CrolicTBa
AJIEKTPOMArHUTHBIX  BOJIH:  OTPaXKEHUE,
MpeoMJIeHHe, TMoJsapu3anus, audpaxims,

ccfe0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
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uHTepdepeHIus. CxopocTb
AIEKTPOMArHUTHBIX BOJTH. Hlkana
AJIEKTPOMArHUTHBIX  BOJH. [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

HpI/IHI_[I/IHBI paauocCBiA3n W TCIICBUACHUS.

24 Paguonokanysl. DIIEKTPOMATrHUTHOE
3arps3HEHUE OKPYKAIOIIEH CPeIbl.

25 KonTpoabsHasi paGora Ne 2. bubnuoreka [IOK
ITo Teme «KoseOaHus MBOJIHBIY. https://m.edsoo.ru/ff0

cc6f8
Onmuxka (10 uacoe) bubmumoreka I[JOK

26 I'eomerpuueckas onruka. IIpsMonuneiiHoe https://m.edsoo.ru/ff0
pacupocTpaHeHHe CBeTa B  OJIHOPOJIHOMN €d350
cpene. Jlya cBera. TodeyHbli HCTOYHUK
CBeTa.

OTpakeHue cBeTa. 3aKOHBI OTpPaKECHUS bubmmoreka [IOK

27 cBeta. IlocTpoeHne H300pakCeHUH B https://m.edsoo.ru/ff0
IJIOCKOM 3€pKaJie. cd4e0
[Ipenomiienue cBera. 3aKOHBI MPETOMIIEHUS bu6mmorexka [JOK

28 CBETA. AGCOTIOTHBIIA IOKa3aTelNb https://m.edsoo.ru/ff0
PEJIOMIICHHUS. [Tonnoe BHYTpPEHHEE cd7f6
oTpaxkeHue. IlpenenbHbIi yroys IOJIHOTO
BHYTPEHHET'0 OTPaXKEHUS.

29 JlabopaTopHnasi pabora Ne 5. bubnnorexa [IOK
«3mMepenne moKazaTensi  MPEeIOMIICHUS https://m.edsoo.ru/ff0
CTEKJIay. cd67a
CoOwuparoliie ¥ pacCceUBaIOIIME JIUH3BIL. bu6mnoreka LJOK

30 https://m.edsoo.ru/ff0

Tonkas ismH3a. POKYCHOE pacCTOSIHUE U
ONTHYECKasI cuia TOHKOMU JIUH3BI.
[Toctpoenne m3o0pakeHU B COOMPAIOIINX

cddle
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U pacceuBaromux JuH3ax. Popmyiia TOHKON
JUH3BL. YBEIIMYEHUE, 1aBAEMOE JINH30M.

31

JlabopaTtopHas pa6ora Ne 6.
«MccnenoBanue CBOWCTB HM300pakeHUU B
JIMH3aX».

32

Hucnepcust cBeta. CIOXHBIM  cOCTaB
6ernoro ceeta. LlBer.
JladopatopHasipabora Ne 7.
«Habmoienue qucnepcuu CBeTay.

33

WNutepdpepennuss  cBera.  KorepeHTHBIE
UCTOYHUKH. YcnoBus HaOII0IeHUS
MaKCHMYMOB U MUHHUMYMOB B
UHTCP(PEPECHIIMOHHON KapTUHE OT JBYX
CUH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.
Judpakius CBeTaA. JudpakimonHas
pemérka. YcinoBue HAOMIOJACHUS TIJIABHBIX
MaKCHMyMOB npu naJIcCHAN
MOHOXPOMATHYECKOTO cBeTa Ha
TU(PaKITMOHHYIO PEIIETKY.

bu6anoreka [JOK
https://m.edsoo.ru/ff0
ced22

34

[Tonspuzauus ceera.

bubmuoreka IIOK
https://m.edsoo.ru/ff0
cf02e

35

OnTtudeckne mpPUOOPHI U YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOTO MPUMEHEHUS.

36

Pasgea 3. OCHOBBI CHEIIMAJIBHOM
TEOPUU OTHOCUTEJBHOCTHU (4
yaca)

Ocnoesuvl cCneyuaaibHoll meopuu
omunocumenvHocmu (4 uaca)

['panunbl  NPUMEHUMOCTH  KIIACCUYECKOM

bubnnoreka [JOK
https://m.edsoo.ru/ff0
cf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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MEXaHUKH. [Toctynatsl CIIeIMaIbHOU
TEOPUU OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH
MOJyJsl  CKOpPOCTM CBETa B BaKyyME,
MPUHLIMI OTHOCUTEIIbHOCTH DUHILITEIHA.

OTHOCHUTEIHLHOCTD OIHOBPEMCHHOCTH.

bu6mnoreka [JOK

37 3aMeIeHHEe BpPEMEHH M COKpallleHHE https://m.edsoo.ru/ff0
JUTUHBI. cfa42
OHepruss W UMIIYJIbC  PEIATUBUCTCKOU bubnuoreka [IOK
38 gactuiel. CBSI3b MacChl C DJHEPrUeH u https://m.edsoo.ru/ff0
UMITyJIbCOM  PCIIATHBUCTCKOH  YaCTHIIBI. cfc68
DHEPrus MoKosl.
39 KonTpoabnasi padora Ne 3. bu6nmnoreka [{OK
o teme «Onrtrka. OCHOBBI CIIELIMATILHON https://m.edsoo.ru/ff0
TEOPUU OTHOCUTEITBHOCTI. cd67a
40 Pasznen 4. KBAHTOBASI ®U3UKA (15 bubnmorexa [TOK
4acoB) https://m.edsoo.ru/ff0
Dnemenmot keanmosou onmuxu (6 ctel6
uacoe)
®oronbl. Popmyisia [lmanka CBSI3W dHEPTUU
¢dboTOHA C ero 4acToTol. DHEPTrUir UMITYIbC
¢doToHa.
OtkpeiTHe U wuccienoBanue Qotordpdexra. bubnuorexa [IOK
41 Omnsitel A. I'. Cronerosa. https://m.edsoo.ru/ff0
cffcd
3aKOHBI dotorddexra. YpaBHeHue bubnnorexa [IOK
42 Dunmrenna mist hporodddekra. https://m.edsoo.ru/ff0
«Kpacnas rpanunay» ¢ororddexra. d015e
HaBnenue cera. Onbitel I1. H. bubmuoteka IJOK
43 JlebemeBa. XuMHUYECKOE JICHCTBHE CBETA. https://m.edsoo.ru/ff0

d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
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TexHuuyeckue yCTpOUCTBA U IMPAKTUYECKOE

44 npuMeHeHue: POTOINEMEHT, (POTONATUHK,
coyHeyHas 6aTapesi, CBETOUOI.

45 Pemenne 3agady 1mo Teme «ODJEMEHTBI bu6bnmuoreka IJOK
KBAHTOBOM OIITUKH. https://m.edsoo.ru/ff0

d0302
Cmpoenue amoma (4 uaca) bubnmuoreka IJOK

46 Mogens aroma  Tomcona.  OmbITBI https://m.edsoo.ru/ff0
Pesepdopaa mo paccesHUIO 0-4aCTHIL. d091a
Ilranerapnast MoeIb aTOMA.

47 [Toctynater bopa. bubmmoreka [IOK
https://m.edsoo.ru/ffo
dOafa

Nznydenne u morjomieHue (HOTOHOB IPH bubmmoreka [IOK

48 IepexoJie aToMa ¢ OJHOTO YPOBHSI https://m.edsoo.ru/ff0
SHEpruum Ha Jpyroil. Buael crnexTpos. dOafa
CriekTp ypOBHEH 3HEpruu atoMa BOAOPOJIa.

49 BoinHoBBIe cBoucTBa 4vacThl. BOmHBI 1€ bu6anoreka [JOK
Bpounsa.  KopmyckynasipHO- ~ BOJHOBOW https://m.edsoo.ru/ff0
nyamu3M.  CHOHTaHHOE€  UBBIHYXICHHOE dOca8
U3ITy4eHUE.

Amomrnoe sopo (5 uacos) bu6aunoreka [IOK

50 DKCIIEPUMEHTHI, JIOKAa3bIBAIOIINE CIOKHOCTH https://m.edsoo.ru/ff0
CTpOEHUS sanpa. OTkpsITHE dofd2
paanoakTuBHOCTH. OmbIThl Pesepdopna mo
OTIPEJICTICHUIO  COCTaBa  PAJUOAKTUBHOTO
W3ITyYCHUS.

CsoucTtBa anbda-, Oera-, raMma-

o1 W3JIydeHus. BiusgHue paJuoakTUBHOCTH

Ha KUBBIC
OpPraHUu3MBl.



https://m.edsoo.ru/ff0d0302
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OtkpeITHE TPOTOHA M HENTpOHA. HyknoHHas
Mozaenb sapa [leiizenbepra— HBaHEHKO.

bubnnoreka LIOK
https://m.edsoo.ru/ff0

52 3apsan  sapa. MaccoBoe uMcno - sapa. d1162
N3otonbl. Anbda-pacnan. DIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnas. l'amma-
U3TTyYEHUE. 3aKkoH PaAMOaKTUBHOTO
pacraja.
DOHeprusi CBS3U HYKJIOHOB B siApe. SnepHbie bu6nuoreka [HOK
cwibl.  Jledekr Maccel  sapa.  SnepuHbie https://m.edsoo.ru/ff0
53 peakuuu. [lenenue u cuHTe3 suep. AnepHsli d1356
peaxTop. Tepmos iepHbIii CUHTE3.
[IpoGmemMbl ¥ TEPCHEKTUBBI  SIAEPHOM
DHEPreTUKUA.  ODKOJIOTUYECKHE  ACIEKThI
SAIEPHON SHEPIrETUKHU.
KonTpoabnasi padora Ne 4,
o4 o teMe «KBaHTOBas puznka.
Pa3nen S. SJIEMEHTBI bubmoreka [IOK
95 ACTPOHOMHUU U ACTPOPU3UKHU (7 https://m.edsoo.ru/ff0
YacoB) d0e38
dnemenmovt acmponHomuu u acmpou3uxu
(7 uacoe)
DneMeHTapHbIe YaCTHULBI. OTtkpbITHE
MO3UTpoHa. MeTtoapl HaOMIOAEHUS U
perucTpanuu AJIEMEHTApPHBIX  YaCTHII.
Kpyrieiii  cron «DyHTaMEHTAJIbHBIE
B3aMMOJICUCTBUS. ENUHCTBO
dbU3nYeCKOW KapTUHBI MUPa».
56 Otansl pa3BuTusa actpoHoMuu. lIpukiiagnoe

u MHPOBO33PEHUECKOE 3HAaYCHHE
actponomuu.  Bup  3BE3gHOro - Heba.
Co3Be3nusi, sipKkue 3BE3ABI, IUTAHETHI, WX



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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BUIUMOC OBMXXCHUC. ComnHeuHas cucTema.

S7

Comure. CoHeuHas akTUBHOCTh. MICTOUHUK
sHepruu ConHua U 3BE3N.

58

3BE31bI, MX OCHOBHBIC XapPAKTEPUCTHUKHU.
JlnarpaMma  «CHEKTpajbHBIM  KllacC  —
CBETHMOCTD. 3BE3/IBI rJIaBHOM
MOCJIE0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca
—  CBETUMOCTBY» i1  3BE3d  TIJIaBHOM
I0CJIeJ0BATEIbHOCTH. Buytpenunee
CTpOEHUE 3BE3/I. CoBpeMeHHbIE
NPEJCTABICHUS O  TMPOUCXOXKICHUM U
sporoii CoJtHia U 3Be3a. DTambl KU3HUA
3BE3I.

59

Mueuneii  Ilyte — Hama [amaktuka.
[lonoxenne wu  aBwxkenne ConHua B
lNanaktuke. Turbl rajakTUK.
Paguoramaktrku u kBazapsl. YEpHBIE ObIPHI
B sJIpax rajakTHK.

60

Bcenennas. Pacuiupenue Beenennoil. 3akoH
Xab6ma. PaszOeranme ramaktuk. Teopwus
bosbmioro B3peiBa. PennkToBoe Hn3nydeHHUE.
Macmmtabnas CTPYKTypa Bcenennoit.
MeraranakTuka.

61

Hepemennbie mpo6ieMbl aCTPOHOMUH.

62

KonTpoabHast padora Ne S.
no TemMe «DJIEMEHThl acTPOHOMUM U
acTpo(U3UKN.

63

Oooowarouiee noemopenue (4 uaca)
O6o6marmuii  ypox. Ponp duzukum wu
aCTPOHOMUHU B AKOHOMMYECKOM,




TEXHOJOTUYCCKOM, COIIMAJIbHOM u
ATUYECKOU cepax AeaTeIbHOCTH
YenoBeka.

64 O6ob6maromuii  ypok. Poib u mMecto
GU3UKKM U aCTPOHOMUM B COBPEMEHHOM 1
HAy4YHOM KapTUHE MUpA.
O6o6maromuii  ypok. Ponb ¢dusnyeckoit 1
65 TEOpUH B (POPMHUPOBAHUH ITPEICTABIICHUM O
bu3nIeCcKol KapTUHE MUPA.
O6o6maromuii ypok. Mecto (uzuueckoi
66 KapTUHBI ~ MHUpa B o0meM  psaay
COBPEMEHHBIX €CTECTBCHHO-HAyYHBIX 1
IIPEJICTABIICHUN O TPUPOJIE.
67 O6o6maromuii ypokrio temMaM 11 kiacca. 1
O6o6maromuii ypokrio temMaM 11 kiacca. bu6anoreka [JOK
68 1 https://m.edsoo.ru/ff0
d1784
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYHEHUKA

 ®usuka, 10 wmacc/ Mskume [.5., IlerpoBa M.A. OO01miecTBO €
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO «[PODA»
» ®usuka, 11 xkmacc/ Mskumes I.4., IletpoBa M.A OO6mecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;

METOJIUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJA
YMK «®uzuka. 11 xnacc. ba3zoBelit ypoBeHb)»

1. Coopuuxk 3amau o ¢puszuke 10-11 kmacc. N.0. I'pomuera, @PI'OC
2. ®usmka. 11 wmacc. JIMmakTUYeCcKUEe KapToukH-3aiaHus (aBTopel M. A.
VYmakos, K. M. YiakoB).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1http://nsportal.ru - cormanbHas ceTh paOOTHHUKOB 00pa30BaHMUS.

2. http://markx.narod.ru/pic/ - ¢pusuka B mIKOJIE.

3.http://festival.1september.ru/articles/ - pecTrBans megarornyecKux uaeh

«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit qiis yuutenei QUMK U KXYICHHKOB.

5 . http://www.physics.ru/ - maTepuansl o GpusmKe.

6 .www . ege .edu.ru - mapopManmonHbIi moptan EI'D.

7 .http :// school - collection . edu . ru / - enunas komtekuus [JOPoB
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