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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareinbHOM mporpammsel, npeacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenseT o0g3aTeNbHOE NPEIMETHOE COIepKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM  y4eOHOTO TMPOIECcCca, BO3PACTHBIX OCOOEHHOCTEM  00yYaroluXxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABIEHO HA CO3/IaHUE YCJIOBUM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM IsI pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIOJIb30BaHa YUUTEIIMU (DU3UKHU JUTsI COCTABIICHUSI CBOUX Pab0YHMX IPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKAHUS Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B pOpMUpPOBaHHE YMEHHH NMPUMEHATh HAYYHBIN
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCS JIOTHUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
(dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHMUYECKHUE YCTPOWCTBA, W
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUM U TEXHOJOTHH, a TaKXKe 00CYKIEHUs
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
IIPUHIMIIOB 0a3MpyeTCsl Ha UCIOJIB30BAHUH CAMOCTOSITEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOTHI MpakTukyma. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaius paboT MpakTUKyMa B CHUCTEMY JIaDOpaTOpHBIX paboT, KOTOpbIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IMEHHOTO BH/1a O€3 TOIIaroBOi HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIILHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonpiioe BHMMaHHWE YIEASETCA PEIICHUIO PAcYECTHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasliesia Kypca, TaKk U
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHere (GU3HKKM JOMHKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpanmoHHoe o0OopynoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlabopaTtopHoe 000pyJqOBaHUE JUIsI YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, PpA3BUTHE WX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUS MaTepUH U PyH/IaMEHTAIbHBIX 3aKOHOB (DU3HKU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oyaymein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBJICHUA B MPUPOAEC U JUISI MPUHATHS TPAKTHUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojENH, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(¢u3nYecCKNX OSKCIEPUMEHTOB, AaHalIM3a U UHTepHpeTanuud uHpopMaIui,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootBerctBun ¢ TtpeboBanusiMu OI'OC COO yrnyOn€HHBIN ypOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢uszuku (yrinyOnEéHHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpakTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JeNacT BHIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®uszrka — pyHIaMeHTanbHas Hayka o npupojie. HayuHblit MeTo 1 mo3HaHUS U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @U3ndecKuil 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTU. DuznuecKas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKECHHS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MAaTEpPHAIBHOM TOYKH, WX MNPOECKIIMM HA OCHU CUCTEMBl KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobOomHOEe mazeHue. YCKOpeHHe CBOOOMHOrO majeHus. J[BWKeHHE Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTU. YTJOBas U JUHEWHAas cKopocTh. llepuon u wacrtora oOpaieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE TU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe NyTeH, TPAeKTOPHM, CKOPOCTEW IBHIKEHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIOTE3bl O NPSIMOW MNPOMOPLUOHAIBHON 3aBUCHMOCTH MEXIY JalbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MatepuaabHbIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOEeCHBIX Tell U UX cIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBuKeHUs Tell B MHEPIUATIBHBIX M HEMHEPIUAIbHBIX CHUCTEMax
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEJCHUEM MACChI T€JIa Ha €r0 YCKOPEHNE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOSI, KAUEHHS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOM INTOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €ro MaccChl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUsI MO BEJIMYMHE YIJIOBOro KoddduiueHTa
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujbl OTHOCUTEIBHO OCH BpalleHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA U TEXHOJOTUYECKHE MPOLECCHl: KPOHUITEIHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHbIX TOUEK. TeopeMa 0 JBHKEHHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTenuuanbHast sHeprust ynpyro aeGopMupoBaHHON NpyskuHbl. [loTeHunanpHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHUYeCKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: ABUKEHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHbIe TpeBpalieHus KUHETUYECKOM U IOTEHIMAJIbHOW DJHEPrUil MpH
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepenre cuibl TITM, CKOPOCTH MOJENIH DIICKTPOMOOWIIS M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS TTOTCHIIMABHON YHEPTUU MPYKUHBI ¢ pabOTON CHIIBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJsipHO-KHHeTH4Yeckor Teopun (MKT), ux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mozeneil. Macca u pasMepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcotoTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeAHEH  KUHETUYECKOW  DJHeprueu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON YHEPTHei MOCTYNaTeIbHOTO TeIIOBOTO JBM)KCHUS €€ YaCTHIL.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO JBUKEHUS.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

UccnenoBanne mporecca YCTAHOBICHHS TEIUIOBOIO pPAaBHOBECHS IMIPHU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano TtepmonuHamuku. (CaMONpOW3BOJNIBHAS — pellaKcalus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus NPUMEHMMOCTH 3TOM MOJENH: HU3Kas KOHUEHTpAlWs YacTHULl, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  crnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHass TEIUIOTa CropaHus
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMUKHM [Ji1 PABHOBECHBIX IMPOIECCOB: 4YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT OoJiee XOJIOIHOTO Teja K 6oyiee HarpeToMmy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsA3HEHHUE OKPYXKAIOLIEU CPEBI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCIT0JIb30BAaHUEM TEIUIOBOIO HACOCA, YTHIIM3ALMsl OMOOPraHUYECKOro TOIUINBA IS
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUM MEXMOJEKYJSIPHOTO B3aUMOACHUCTBUS U
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Teépnoe Teno. Kpucrannuueckue u amopdubsie Tena. AHU30TPONHS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacumpeHue *KUAKOCTEH U TBEPABIX Tes, 00bEMHOE M JTUHEWHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKkeHHE. Ko hUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kunenue npy noHM>K€HHOM J1aBJICHUH.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumoperictBue 3apsnoB. Toueunsie 3apsanbl. 3akoH KyoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnumanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUUYECKOM IOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI Cynepno3uLUU 3IEKTPUIECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHHKH B 3IEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOe cOeTMHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTOphl, renepaTop Bau ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOHUKH B AIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOTrO OIS 3apsSyKEHHOTO KOHJIEHCATOPa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIMO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOMIAAY TNONEPEYHOrO CEYECHUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MOITHOCTh 3JEKTPUYECKOrOo TOKa. TermjgoBas MOIIHOCTb, BblAEsieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: aMIEpMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBJICHUS NWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco06sI coenMHEeHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COpoTUBICHUS TPOBOHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHHMYECKOTO 3JIEMEHTAa OT BPEMEHH
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckass MPOBOJAMMOCTb  PA3JIUYHBIX  BEIIECTB.  JIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOIO paspsaaa. MoinHus. [Tna3zma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIaBKA AJTFOMHUHMS, DJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI TPAKTUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUW, HCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukm yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKkT, rumnoresa, (pU3nyeckas BEIWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpaduku U cBoiicTBa. TpUroHOMETpUUYECKHUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: UCKPETHOE CTPOCHHE BELIECTBA, CTPOEHHUE ATOMOB U MOJEKYJ,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (THMPOCKOI, BOJOMET U Jpyrue), IBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHnun cynepno3uuuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM moJjie. Pabota cumbl Jlopenia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE MU3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAs
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd O/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHYKIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHasa cucrema. CBoOO HBIE KOI€OaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmnryna u (daza konebanuid. CBsI3b aMIUITUTYIbl KOJEOAHUN HCXOJTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Koiebanusx. BeiHyK1eHHbIe KosieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWi Trpy3a Ha MAacCUBHOW MPYKHUHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYABI 3aTyXalOIUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCAaTopa ¢ aMIUIMTYAON CUJIbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYEHHE CHJIbl TOKAa W HANpsOKEHUS MPU  pa3inyHou (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoactBo, mnepegadya U mMoTpediieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U pUHLIKIL IeUCTBUS TpaHCchopmartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpojoJibHbIe BOJIHBL. llepuosa, CKOPOCTh paclpOCTpaHEHUS U JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiini MeXaHHIeCKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMIICHHE, TTOISpU3aIus, udpakius, HTephepeHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHEHOE paclpOoCTpaHEeHUEe CBETa B OAHOPOIHOU cpene. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBbHBIN MOKa3aTeNb npeaoMiieHus. [IocTOAHCTBO YaCcTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroyl MOJHOrO BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCHUTEIHLHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [1a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHHMKOB. IIpuMepsl KiaccHuecKHux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre moiaHoro BHyTPEHHEro oTpaxkeHusl. Mojieiab CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakinu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tonyyenue n3o00paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

'pannupl  OPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  llocTynatel
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa U DJHEPrUU  PEISTUBUCTCKUX 4YacTUI (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenlenus: Buna. I'unore3a [Inanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro moBepxHocTh). OmbiTer [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuit B Mukpomupe. COOTHOIIEHUST HEONpeneaEHHOCTEH
I'eiizenbepra.

TexHuuyeckre yCTpPONCTBA W TEXHOJIOTMYECKUE TPOIECCHI: CIEKTPOMETD,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHUSA  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaaoi [Imanka Ha ocHOBe HccienoBanus Gorodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. U3nydyenue u norjoiienue GOTOHOB MPHU MEpPexoae aToMma
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITbIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue nuueyaToro crnekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PanmnoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl aapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YaCTHLI.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUUECKUE MPOLECCHL: TI03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (GUBUKH [JIi OOBSICHEHUS TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrtema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEI0BAaTEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX M3MEPEHUW, MCCIEAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTeMaTH3alus COJIepKaHUsl pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMUM B HSKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poisib GPU3NUECKONU TEOpUU B POPMUPOBAHUU MPEACTABICHUIM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYHIECTBIIIETCS ¢ YYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mejicnpeomemmusle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENM 0008 HAYYHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOZCHUE, DKCIEPUMEHT, MOJECIMPOBAHUE, MOJIeNb, H3MEpEHueE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOJACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUs KPUCTAUIMYECKOW PpEMIETKH, CIIEKTpalIbHbBIN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIUOHHAS I€Yb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SIJICpHAsA SJHEPTeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoro mnpeamera «Duszukay
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e COOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3ZUIIMU O0YYAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIeHa POCCUHCKOI0 0OIIECTBa;

e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTh BECTHU COBMECTHYIO JIESATEIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHUE B3aUMOJICHCTBOBATH C COLUMAIBHBIMU UHCTUTYTaMH B COOTBETCTBUHU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTBH K T'YMAaHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e ChOPMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHHE K TIOCYAApPCTBEHHBIM CHMBOJIAM, JOCTUKECHUSM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

o c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, TUYECKOTO TTOBEACHHUS;

¢ CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

¢ OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOUYAs JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIMTAHMSA:



e UHTEPEC K Pa3IUYHBIM cdepaM NpOoPECCHOHATBHON NeATEIbHOCTH, B TOM
YluClie€ CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TIaHBbI;

e TOTOBHOCTB M CITIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 00JIaCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOrH4eCKOro BOCIIUTAHUSA:

e C)OPMUPOBAHHOCTH HKOJIOTMUECKOW KYJIBTYphl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IVIJAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUM B OKPYXXAOUIEH CpeAe Ha
OCHOBE 3HaHMS 1eJIe YCTOMYHUBOIO pa3BUTHS YEJIOBEUECTBA;

e PACHIMPEHUE OMbITa JEATEIbHOCTH 3KOJOTMYECKON HampaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (hU3UKe.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

e COPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

e OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeSTEbHOCTh UHIMBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
Ba3oBble JJoruuyecKkue JelicTBUA:
¢ CAMOCTOSITENIEHO  (hopMynHpoBaTH W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
o OTIPEJICIIATh TEH JIEATSIBHOCTH, 3a/JaBaTh MapaMmeTpbl U KPUTEPUU HUX
TOCTH)KCHUS;
e BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(bu3NUECKHUX SBICHUSAX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHalM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
¢BHOCUTH KOPPEKTHUBBI B  JIEATEILHOCTh, OIICHMBATHh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
e KOODIWMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTe/ibcKue NeiCTBUSA:
e BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMH TOHSATHUSIMH U METOJAMHU
bu3nYeCcCKON HAYKH;



e BIIAJICTh HABBIKAMH YICOHO-UCCIIEIOBATEILCKON U IPOSKTHON JCATEITHHOCTH
B 00acTu (hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY  METOJOB  pemieHus  3a7a4  (PU3WYECKOTO  COJNep KaHws,
MIPUMEHEHUIO Pa3TUYHBIX METOIOB MTO3HAHUS,

e BIIAJICTh BUIAMHU JEATEIBHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHS, €T0
MUHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUCOHBIX
CUTyallusX, B TOM YHCJIE MPHU CO3JaHUU YYCOHBIX IPOEKTOB B 00JIACTH
buzuky;

 BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTATh THIOTE3y €€ peHICHWS, HaxOJIWUTh AapryMEHTBI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTM3UPOBATh IIOJYYECHHBIE B XOJ€ peHICHUS 3aJadyd Pe3yJbTaThl,
KPUTHYECCKHU OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3ajJaud B 0Opa30BaTEIBHOM
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

e 1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

eyMETh TIEPEHOCUTHh 3HAHUS 1O (U3NKE B MPAKTUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIBHBIC MOAXOAbI U PEIICHNUS;

e CTAaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTEePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

e BIIAJICTh HABBIKAMHM MOJy4YeHUs: UHPOpMaAIUU (PU3NYECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBISTh ITOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIINH;

* CTIONIH30BaTh  CPEICTBa WH(DOPMAIMOHHBIX M  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUA B  PEUICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJEPKAHHUS B Pa3IUYHBIX (opmarax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOpHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMmyHHKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe TeiicTBUSI:



¢ OCYLIECTBIATh OOLIEHWE HAa ypoKax (U3UKM U BO BHEYPOUHOU
NEATEIbHOCTH;

e pacCno3HaBaTh NPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyalUd M CMAr4aThb
KOH(JIUKTBIL;

e pa3BEPHYTO M JIOTMYHO H3Jararb CBOKO TOYKY 3PEHHUS C HMCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMAaTh U HUCMOJb30BaTh NMPEUMYIIECTBA KOMaHAHON U MHIWBUAYAJIBHOU
paboThI;

¢ BLIOUPATh TEMAaTUKY M METOAbl COBMECTHBIX JACUCTBHI € yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKI0TO WieHa KOJUIEKTHBA;

e IDUHUMATh LEIM COBMECTHOM JIESITENBHOCTH, OpPraHU30BBIBaTbH U
KOOpIMHUPOBATh JEHUCTBHS N0 €€ JOCTHKEHMIO: COCTaBIISATh IUJIaH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

e OLICHMBATh KauyeCTBO CBOEro BKJaJa M KaXIOr0 YYaCTHUKA KOMAaHAbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

eIIpeJJIaraTh HOBBIE NPOEKThI, OLIEHMBATh HJAEH C MO3ULIUU HOBU3HBI,
OpUTMHAJILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

¢ OCYLIECTBJIATh IO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTyallUsX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHHe,  OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSITEJIbHO OCYIIECTBIIATHh MO3HABATEIBHYIO NEATEILHOCTh B 00JIACTH
(bU3UKHA U aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTh U (DOPMYITHPOBATH
cOOCTBEHHBIC 3a/1a4H;

e CAMOCTOSITEJIBHO COCTAaBJIATH IUIAH PELICHUS] PACUYETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

e 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

e PACHIMPATH PAMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATOUTECHUH;

e ICJIaTh OCO3HAHHBIK BBHIOOpP, AapryMEHTUPOBaTh €ro, Opatb Ha cebs
OTBETCTBEHHOCTb 34 PEILIECHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CITIOCOOCTBOBATh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAMLIHMH B 00IacTH
(¢U3HUKHN, TOCTOSTHHO TOBBIIIATH CBOM 0OOpPa30BATENbHBIN M KYyJbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;
eBJIAJICTh HABBIKAMM  TIO3HABAaTENbHOW  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;
e ICTIOJIb30BaTh MPUEMBI pe(IeKCUM JIJIsl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
pelieHus;
e YMETh OLICHUBATh PHUCKU M CBOCBPEMEHHO NPUHUMATH PELICHUS 110 KX
CHIKCHHUIO;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JIPYrMX M[PU aHAIU3E PE3YyJIbTaTOB
JIEATEIIbHOCTH;
e MPUHUMATH ce0s1, MOHUMAsI CBOU HEJIOCTATKH U JIOCTOMHCTBA;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e PU3HABATH CBOE MIPABO M MPABO JAPYTUX HA OMIHUOKH.
B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOEHMS IMPOTPAMMBI 10
buzuke IS ypOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CAMOCO3HAHUA, BKJIFOUAIOIIIETO CIOCOOHOCTD OHUMATh CBOE

HMOIIMOHATILHOE COCTOSTHUE, BUAECTh HAIIPABIEHUSI Pa3BUTHUsI COOCTBEHHOMN
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

e CAMOPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTUKECHHIO 1IENH U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, UCXOJS U3
CBOUX BO3MOKHOCTEH;

eOMIIATHUH, BKIIOYAIONIEH  CHOCOOHOCTh  IMOHWMATh  IMOIMOHAIBHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMANBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIC PE3yJibTaThl Ha YIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:
e[IOHUMATh  POJb  (PU3UKK B  SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHOW HAy4YHOH KapTHHE MHpA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

e pa3NMYaTh YCIOBUA MPUMEHUMOCTH MOAeNIed (PU3NUECKUX TEN U MPOIECCOB
(sBJIEHMIT): MHEpIMAJIbHAST cUCTeMa OTCYETa, aOCOJMIOTHO TBEPJOE TEIO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE MaJieHHe,
a0coJIFoTHO yripyrasi jaedopmaius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYIIPYro€ CTOJIKHOBEHHMS, MOJEIU rasza, KUIKOCTM U TBEPIOro
(KpHCTAJTMYECKOT0) TeJa, UACaIbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUUYECKOE TOJIE;

epazMuaTh yCIOBHS (TpaHUIBI, 00JACTH) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHATTU3UPOBATh M OOBSICHATH MEXaHMYECKHE TMPOIECChl U  SIBICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess miisi CKOPOCTH U TEpeMEIIeHHUS,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUs TBEPAOro Tena), MpPU HTOM HCIOJIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

e AHATTU3UPOBATh U OOBSICHATH TEIUIOBBIE MPOILIECCHI W SBICHUS, HCTIOIB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJ, CBSI3b TEMIEPATypbl BEIIECTBA CO CPEAHEH KHHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHHMs HPHEPIHM B TEIJIOBBIX MPOIECCax), MPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

e AHAIM3UPOBATH U OOBACHSITH AIEKTPUUECKUE SBJICHUS, UCTIOIb3YSl OCHOBHbIC
MOJIOKEHUSI W 3aKOHBl  DJICKTPOJAMHAMUKU  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH KynoHna, MOTEHINATbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTpUUYECKOM uenu, 3akoH JDxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

¢ ONIUCHIBATh (PU3UUECKUE TPOIECCHl U SBJICHHS, HCMONb3YyS BEJIUYUHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi dHEprusi, padoTra CWIbI, LIEHTPOCTPEMUTEIHLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHasl TeMmIeparypa Teia, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUYECKOro MO,
HaIpPSOKEHHOCTh TMOJS TOYEYHOrO 3apsia WM 3apsHyKeHHOro Iapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAT AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIpsSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAs] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, COMNPOTUBJIEHUE Yy4YacTKa LEMU C TMOCIEIOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

¢ 00BSICHATH OCOOCHHOCTH TIPOTEKAHUS (PU3MUECKHUX SBICHUN: MEXaHMYECKOE
JIBH>KEHUE, TEIJIOBOE ABUKEHUE YACTHUIL BEIIECTBA, TEIIOBOE PAaBHOBECHE,
OpoyHOBCcKOoe  nBIKeHue, nuddy3usi, HUcCHapeHue, KUMCHUE U
KOHJICHCAllMs, IUIABJICHUE W KPUCTAJUIM3ALMs,  HAIMpPaBICHHOCTH
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

o IPOBOJIUTH MCCJICOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BEITUYHHBI OT
APYrol €  HCHOJIb30BAaHWEM  NPSAMBIX  U3MEPEHHH, TPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

¢ IPOBOJIUTH KOCBEHHBIE W3MEpPEHUS (U3MUCCKUX BEIUYHMH, IPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

¢ IPOBOJIUTH OIBITHI IO MPOBEPKE MPEIOKEHHOW THUIOTE3bI: TIAHUPOBATH
AKCIIEPUMEHT, COOMPATHh AKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAITM3UPOBATh
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

e COOJTFO/IATh TpaBUjIa 0E€30MACHOTO TPYJia MPHU MPOBEJICHUU UCCIICIOBAHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TpaKTUKymMa ©W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C WCIIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

epeliaTh pacyETHBIC 3aJa4d C SIBHO 3aJlaHHOW W HESIBHO 3aJJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMEHATHL  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

e peIIaTh KAYECTBEHHBIE 3a/1a4M, TPeOYIOIIre TPUMEHEHHs 3HAaHUI U3 Pa3HbIX
paszenoB Kypca (U3MKM, a TaKkKe HWHTErpallMd 3HAHUW W3 JPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3NYECKUE SBIICHHUSI;

* CTIOJIH30BaTh TEOPETUYECKHWE 3HAHUA [JIi OOBSCHEHUS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

o IPUBOJINTH MPUMEPHI BKJIaa POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHATTU3UPOBATh M OIIEHWBATH IMOCJECACTBHUSI OBITOBOM W MPOU3BOJICTBECHHOM
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, a TaK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (U3HYECKOro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBbIE HH()OPMALMOHHBIC
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANM3UpPOBATH  NOJy4aeMyl0 HMH(GOpMAUI0O U  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

o IPOSIBIIAITH OpraHu3allOHHbIE u MO03HABATEIbHbIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOECKTHBIX U y4eOHO-UCCIE0BATEIbCKUX padoT;

epaboTaTh B TpYINIE C HCIOJIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJeH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE PACCMAaTPUBAEMOM MPOOJIEMBI;

o IPOSIBJISITh MOTHUBAIMIO K Oynyiied npodecCuoHaNbHOU NeATeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenusi BIIl Knacce mnpeaMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e IOHUMATh POJb (PUBUKU B IKOHOMHUYECKOU, TEXHOJIOTUYECKOH, COIMaIbHOMI
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHHE MHUPA, POJIb ACTPOHOMHU B MPAKTUYECKOU
JeSITENHHOCTH YEJOBEKa M JaJbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATEIIBHOW, CHCTEeMAaTHU3HPYIOIICH, OOBSCHUTECIbHOW U
IPOTHOCTUYECKOW (YHKIUK (U3UYECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CIEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
¢usznueckorr Teopuu B (POPMUPOBAHUHM TMPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3UYECKON KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e PA3NTUYATh YCJIOBUS MPUMEHUMOCTH MOJIeNIel (U3MUECKUX TeNl U MPOIECCOB
(sIBJI€HUI): OJJHOPOJIHOE 3JIEKTPUUECKOE U OJIHOPOJIHOE MAarHUTHOE MO,
rapMOHMYECKHE KOJeOaHus, MaTeMaTU4YeCKUl MasiTHUK, WJI€aJIbHbIN
IPYKUHHBIHA MAasITHUK, rapMOHUYECKHE BOJIHBI, ujeaabHbIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

epa3zinyuaTh ycCJIOBHUS (TpaHUIlbl, 00JACTU) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (DyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



e AHATIM3UPOBATh U OOBACHATH DSJICKTPOMATHUTHBIE MPOLECCHl W SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuia Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAJTU3UPOBATh U OOBSCHATH KBAHTOBBIE IMPOLIECCH U SBJICHUS, UCIIOJIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO ¥ MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

¢ ONIUCHIBATh (DU3UYECKUE TMPOIECChl M SIBJICHUS, HCIONb3Ys BEJIWYUHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAJOB, JJIEKTPOABWXKYIIAS CHUJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHULbl, SHEPrusl U HMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

 00BSCHATH 0COOEHHOCTH IPOTEKaHUs puznyeckux SIBJICHUM:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacrabl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

e OIIPEJIEIATh HAIPAaBICHUE HWHAYKIMM MAarHATHOTO IO IPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

e CTPOUTH U300pakeHHE, CO3/JaBAEMOE INIOCKUM 3€pKajiOM, TOHKOW JINH30H, U
pPacCUMTHIBATH €TI0 XapaKTEPUCTUKU;

e [PUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMHYECKUE TOHATHS, TEOPHUH MU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX CUCTEMAx, B MEXIaJaKTHYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;

¢ [IPOBOJINTH  WCCJIEIOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nyeckux BEIMYMH B BHAE TIpadukoB ¢ Y4ETOM aOCOITHOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

¢ [IPOBOJINTh KOCBEHHBIE H3MEPEHUsI (UINYECKUX BEIUYUH, MPH ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIC TOTPEITHOCTH MPSIMBIX ¥ KOCBEHHBIX U3MEPECHHIA,

¢ IPOBO/INTH OMBITHI 1O TPOBEPKE MPEUIONKESHHON TUIOTE3bI: MJIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

e OTIMCHIBATH METOBI TIOJyUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;

e COOMIONATH MpaBWiIa OE30MACHOTO TPyia MPH MPOBEJICHUH HUCCICIOBAaHUIN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

epellaTh pacy€THBIC 3aJa4ll C SBHO 3aJaHHOW W HESIBHO 3aJaHHON
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  MCIOJIB30BAHMM MAaTEMaTHYECKUX METOJOB pELICHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

e pellIaTh KAYECTBEHHbIE 3a]]aul, TPeOyIOIINe NPUMEHEHHSI 3HAHUM U3 pa3HbIX
pa3fenoB Kypca (U3MKM, a TaKKe HHTErpaldd 3HAHUN U3 JPYrux
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

* ICIIOJIb30BAaTh TEOPETUYECKUE 3HAHHUA JJI1 OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/a POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

e AHATM3UPOBATh U OIICHUBATH IMOCIEACTBHS OBITOBOM M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMW [ JAJbHEHILIETO PAa3BUTUA YEIOBEYECKOIO
o01IecTBa;

e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (PU3HUECKOro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepadOTKu U TPEeAbsIBICHUS y4eOHOUW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

e IPOSIBIIATH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TPyNIE C HCIOJHCHHEM Pa3JIUYHBIX COIHAIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

e IPOSIBIIATH MOTHUBAIIMIO K Oyaymied mpodeccuoHaIbHON NeATeIbHOCTU T10
CIIEUAIBHOCTSM (hPU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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https://m.edsoo.ru/f16b68d7

MepEeX0 bl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pa3znen 4.9JIEKTPOJIUHAMHUKA
bubmmoreka [{OK
4.1 24
UEKTpHECKoe noze https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN EKTPUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4. T
3 O B PAsilITHbIX CpEMax 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. OPU3UUYECKHI MPAKTUKYM
. bu6mmoreka [IOK
>1 USHICCKI MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
P 10
CICPBHOC BPEA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.29JIEKTPOJIUHAMHUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2.KOJIEBAHU S U BOJIHBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Paznea 3.0CHOBBI CIEIIUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859¢f1
Wtoro mo pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3znen 4 KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5.29JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3MUYECKUN TPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7.0BOBIIAIOHIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OIBITA 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer | KouTpoiabH
0 ble padoThl

IIpakTHyeck
ue padoTsl

Jara
H3y4YeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

dusnka —
(yH1aMeHTanbHas HayKa
0 MpUpoAe

bubnuoteka [{OK https://m.edsoo.ru/1beef346

Hayunsrit Mmeton
TTO3HAHUS ¥ METO/IBI
HCCTIeIOBAHUS
(bMBUYECKUX SIBJICHUHN

bubnuoteka [{OK https://m.edsoo.ru/3a7fde29

DKCIEPUMEHT U TEOPUS B
rpolecce Mo3HaHUs
npuposl. Habmonenue u
IKCIIEPUMEHT B (hH3HKE

bu6mmoreka [IOK https://m.edsoo.ru/34c49931

CriocoObI m3MepeHHs
(bu3UIeCKuX
BeITMYUHAOCOTIOTHAS U
OTHOCHTEIIbHAS
MOTPEUTHOCTH U3MEPEHUI
(U3NYECKUX BETUUNH

bu6mmoreka LIOK https://m.edsoo.ru/ca2def03

MoenupoBaHue B
¢uzuke. Ponas u Mecto
¢u3uku B GOpMUPOBAHUU
COBPEMEHHOMN HAYYHOH
KapTUHBI MUDA, B

bubnmuoteka [{OK https://m.edsoo.ru/7f18fda3



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3

MIPAKTUYECKOU
NeATEeNbHOCTH JII0JIEU

Bxonnast nmarsoctuka

bubnuoteka L{OK https://m.edsoo.ru/eabbdedl

MexaHu4deckoe
nerkenne. Cucrema
oTCUeTa.
OTHOCHUTENLHOCTD
MEXaHUIECKOTO
nerokenud. [psmas u
oOpaTHas 3a1auu
MEXaHUKA

bubnuoteka [{OK https://m.edsoo.ru/e9a52f02

Pannyc-Bekrop
MaTepraibHON TOYKH,
€ro MpPOEeKLUHH Ha OCH
KoopauHar. TpaekTopusi.
[Tepemenienue.
Ckopocts. Ux mpoekunu
Ha OCU KOOpJUHAT

bu6mmoreka [IOK https://m.edsoo.ru/30a108a5

PaBHOMepHOE
MPSAMOJIMHEHHOE
nsuxkenue. ['paduyeckoe
OTIHCaHHUEe PAaBHOMEPHOTO
MPSIMOJIMHEHHOTO
JIBUKCHUS

bubnuoteka I{OK https://m.edsoo.ru/89ba7190

10

CroxxeHue nepeMeiieHuit
u ckopocrten. Pemenne
3a/1a4 Ha paBHOMEPHOE
MIPSAMOIMHENHOE
JBUKCHHUE.

bubnuoteka [{OK https://m.edsoo.ru/761d18aa



https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa

11

HepasnomepHoe
IBIKeHne. MrHOBeHHAas
CKOPOCTb. Y CKOpEHHE.
[IpssMmonmHenHOE
JBUKEHHE C IOCTOSTHHBIM
YCKOpEHUEM

bubnuoteka [{OK https://m.edsoo.ru/a99549a7

12

I'paduueckoe onucanme
MPSIMOJIMHENHOTO
JBUKEHUSI C MOCTOSIHHBIM
YCKOpEHUEM

bubnuoteka [{OK https://m.edsoo.ru/b7560bbf

13

CBoOoaHOE ITasieHuE.
Yckopenue cBOOOTHOTO
nageHus. 3aBUCUMOCTh
KOOPJAMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMECHH H
ux rpaduKu

bubnuoteka [{OK https://m.edsoo.ru/f738109¢

14

JBmxkeHue tena,
OpOIIEHHOTO TIOJT YTIIOM
K TOPU30HTY

bu6mmoreka LIOK https://m.edsoo.ru/71cbb4f5

15

KpuonuueitHoe
nBUkKeHue. [IBmkenue no
OKPYXHOCTH. YTJIOBas U
TUHEHAs CKOPOCTb.
[Tepuon u yactora.
LenTpocTpemMurenbHoe U
IIOJIHOE YCKOPEHHUE

bubmuoreka I{OK https://m.edsoo.ru/33196fbe

16

KonTponsHas paboTa mo
teme "Kunematuka"

bubmuoreka LIOK https://m.edsoo.ru/1242f32e

17

IlepseIif 3akoH HproTOHA.

bubmuoteka [{OK https://m.edsoo.ru/5a9e4a64



https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

HNuepumanpHble CHCTEMBI
otcuéra. [IpuHuun
OTHOCHUTEIILHOCTH
lNasmnes.
Hennepunansusie
CHCTEMBI OTCYETA

18

Curna.
PaBHofielicTByrOIAs
cuna. Bropoii 3akoH
Hsrorona. Macca

bubnuoteka [{OK https://m.edsoo.ru/141d3837

19

BsaumonelicTBue Te.
Tpernii 3akoH HproToHA

bubnuoteka [{OK https://m.edsoo.ru/57dba505

20

[IpuHnun cyneprno3unun
cuil. Pemenune 3amau Ha
MPUMEHEHHE 3aKOHOB
HrroTona

bu6mmoreka IIOK https://m.edsoo.ru/bdf997fb

21

3aKOH BCEMHUPHOTO
TATOTEHUSI.
DKBUBAJICHTHOCTh
IPaBUTALIMOHHON U
WHEPTHON MacChl

bu6mmoreka IIOK https://m.edsoo.ru/9aba2b0a

22

Cuia TSDKECTH U
ycKopeHue cBoOOHOTO
HaJeHus

bubnuoteka [{OK https://m.eds00.ru/22757f26

23

JIBM>KeHue HeOEeCHBIX Tell
U UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Keruepa

bubmuoteka I{OK https://m.edsoo.ru/11abfa0a



https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a

24

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

bu6mmoreka LIOK https://m.edsoo.ru/Oae2cd84

25

Cuna tpenus. [lpupona u
BUJIBI CHJT TPEHHSL.
JIBM>KEHUE B KHUJIKOCTU U
rase ¢ y4éToM CHJIbI
COTIPOTHUBIICHUS CPEIIBI

bu6mmoreka [{OK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch2
9676

26

[laBienue.
I'mapocraTtnyeckoe
nmasnenue. Cuna
Apxumena

bub6mmoreka [IOK https://m.edsoo.ru/a28aa7ad

27

AOGCOJIFOTHO TBEPJI0€
teno. [loctynarensHoe u
BpallaTeIbHOE JBHKCHHE
TBEPJOrO Tela

bubnuoteka [JOK bubnmnorexa [JOK
https://m.edsoo.ru/2b95d57e

28

MoMeHT cHibI
OTHOCHUTEIBHO OCH
BpamieHus. [1nedo cumbl

bu6mmoreka IIOK https://m.edsoo.ru/653d3459

29

CnoxxeHue cuil,
MPUIIOKEHHBIX K
TBepaoMy Teny. LlenTp
TSDKECTH Tella. Y CIIOBUS
PaBHOBECHS TBEPIOTO
Tena. Buael paBHOBECHS

bubmuoreka I{OK https://m.edsoo.ru/9aa79a7d

30

Pemenue 3amau Ha
AAHAMHUKY U CTAaTUKY.

bubmuoteka I{OK https://m.edsoo.ru/dclcaacO

31

KonTponpHas pabota 1o
teme "JluHaMuKa.
Cratuka TBepaoro tena"

bubmuoreka I{OK https://m.edsoo.ru/9f5a574c



https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c

32

NmMnynsc maTepuabHOU
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
LlenTp macc cuctemsl
MaTepUAIbHBIX TOYEK.
Teopema o ABHKEHUU
LIEHTpa Macc

bu6mmoreka LIOK https://m.edsoo.ru/4bb8294b

33

Nmnynsc cvitsl u
M3MEHEHHE UMITYJIbCca
Tena. 3aKOH COXpaHEeHUs
nMIynbca. PeaktuBHoe
JIBUKEHHE

bu6mmoreka LIOK https://m.edsoo.ru/13f0a221

34

MoMeHT uMiynbca
MaTepuaabHON TOUYKH.
[IpencraBnenue o
COXpaHEHUU MOMEHTA
HMITyJIbCa B
LIEHTPaIbHBIX MOJISIX

bu6mmoreka [IOK https://m.edsoo.ru/d6532eb9

35

Pemenne 3aJa4 Ha 3aKOH
COXpaHCHUA UMITYJIbCA.

bu6mmoreka LIOK https://m.edsoo.ru/f7706d63

36

PaGora cumbl Ha MaJIOM 1
Ha KOHEYHOM
MepeMEIICHU Y.
I'paduueckoe
MPEJCTaBICHHE PAOOTHI
CHJIBI. MOIIIHOCTh CHJIBI

bubnuoteka I{OK https://m.edsoo.ru/913974c7

37

Kunernueckas sHeprus.
Teopema 06 u3mMeHeHUH
KMHETUYECKOU SHEPTUuu

bubmuoteka I{OK https://m.edsoo.ru/9a5e2e74



https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74

MAaTepPUAIbHON TOUKHU

38

[TorenumanepHbie U
HEMOTEHUHUAJIbHBIEC CHJIBI.
[TorenumanpHas 3HEPTHUSL.
Bropas kocmuueckas
CKOPOCTb

bubnuoteka [{OK https://m.edsoo.ru/554bafcc

39

Tperbs kocMuyecKas
cKOpocTh. CBsA3b pabOThI
HEMOTEHLIUAJIbHBIX CUJI C
U3MEHEHHEM
MEXaHUYECKON IHEPTUN
CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS
MEXaHUYECKOW SHEPTUH

bubnuotexa [{OK https://m.edsoo.ru/f57b4e01

40

Ynpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

VYpaBuenue bepnynu
IUIA UAcaIbHON
JKUIKOCTH

bu6mmoreka IIOK https://m.edsoo.ru/f30f43b6

41

KonTtponpHas padoTa no
TeMme "3aKOHEBI
COXpaHEHUs B MexaHuKe"

bu6mmoreka LIOK https://m.edsoo.ru/474e7c4a

42

PaszButue HpCI[CTaBJICHI/Iﬁ
O IMpUpoO A€ TCILIOTEI.
OCHOBHBIE ITOJIOKEHHS

MKT. Tuddyzus.
bpoyHoBckoe aBuXkEHHE

bubnuoreka I{OK https://m.edsoo.ru/b0a4445f

43

Crpoenue ra3oo0pa3HbIX,
KHUJIKUX U TBEPJBIX TEIL.

bubmuoteka [{OK https://m.edsoo.ru/c44d02e2



https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

Xapakrep ABUKEHUS U
B3aUMOJEHCTBHUSA YaCTHUI]
BEIIECTBA

44

Macca u pazmepsl
MOJIEKYJI (AaTOMOB).
KonunuecTBo BemecTna.
[Tocrositnnas ABoraapo

bubnuoteka [{OK https://m.edsoo.ru/c5b72ab7

45

Temmneparypa. Tennosoe
paBHoBecue. [1lkana
Henscus

bu6mmoreka IIOK https://m.edso0o.ru/0070d493

46

Pemenue 3agaq Ha
MOJIEKYIIIPHYIO (PH3UKY.

bubnuoteka [{OK https://m.edsoo.ru/1531aba5

47

Wneansueiii ras. I'a3oBbie
3aKOHEI

bubnuoteka [{OK https://m.edsoo.ru/1deb2367

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3a/1a4 Ha YpaBHCHHUE
Meuneneena-
Knaneiipona

bu6mmoreka IIOK https://m.edsoo.ru/8d12¢328

49

AOconroTHas
TeMIieparypa. 3aKoH
JansTOHA

bu6mmoreka LIOK https://m.edsoo.ru/14e02d1f

50

H3onporniecchl B
HACaAIbHOM Tase C
MOCTOSTHHBIM
KOJIMUECTBOM BeEIlIeCTBa

bubmuoreka [{OK https://m.edso0.ru/68878d51

51

I'padpuueckoe
IpeJCTaBIeHNE

bubmuoteka I{OK https://m.edsoo.ru/1344327b



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b

M30IIPOIIECCOB:
U30TEpMa, U30X0pa,
n3obapa

52

OcHOBHOE ypaBHEHHE
MKT

bu6mmoreka LIOK https://m.edsoo.ru/c8094721

53

Pemenue 3a1ay Ha
OCHOBHO€ YpaBHEHHE
MKT

bubnuoteka [{OK https://m.edsoo.ru/10265a05

54

CBs3b a0COJIFOTHOM
TEMITepaTyphl
TEPMOIMHAMUYECKOUN
CUCTEMBI CO CpEeaHEN
KUHETHUYECKON dHEprueu
MOCTYNATEIbHOTO
TEIUIOBOTO ABMKCHHUS €€
JaCTHI]

https://m.edsoo.ru/c38af875

55

O06001enne nu
cUCTEMATU3AlHUs 3HAHUI
no teMe "Ocuosel MKT"

bu6mmoreka LIOK https://m.edsoo.ru/09d12fd8

56

KonTtponpHas padora mo
teme "OcHoBsl MKT"

bu6mmoreka LIOK https://m.edsoo.ru/13adad59

57

Tepmoannamuueckas
cucrtema. 3ajlaHue
BHEIIHUX YCJIOBUH s
T]1 cuctembl. BHemHue u
BHYTPEHHHE IIapAMETPBI.
ITapamerpsl T/I cuctemel
KaK CpPEeIHUE 3HAYCHUSA
BEJIMYUH, ONKMCHIBAIOIINX

bubmuoteka I{OK https://m.edsoo.ru/5f8d38a3



https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3

e€ Ha
MHKPOCKOTTHYECKOM
YpOBHE

58

HyneBoe nauano
TCPMOJUHAMHUKHU.
Camonpou3BobHas
penakcanusa T/l cuctemsl
K TEILIOBOMY
PaBHOBECHIO

bubnuoteka [{OK https://m.edsoo.ru/8ec512f0

59

Monenb naeaJIprHOTO Ta3a
B TEPMOJMHAMUKE.
VYcnoBus NpUMEHUMOCTH
9TOM MOACIU

bubnuoteka [{OK https://m.edsoo.ru/29355001

60

YpaBHenue Menpeneena-
Knaneiipona u
BBIpa)KEHUE [T
BHYTPEHHEUN SHEPTUHU

bu6mmoreka IIOK https://m.edsoo.ru/bal178d0

61

Bripaxkenue mis
BHYTPEHHEH SHEPTUHU
0JIHOATOMHOTO
WJealbHOTO Ta3a.
KBazucratuueckue u
HECTaTHYECKUE MPOLIECCHI

bu6mmoreka LIOK https://m.edsoo.ru/ac5cacl5

62

DneMeHTapHas padoTa B
TEPMOIUHAMHUKE.
Brruncnenue paboTel o
rpaduky mporecca Ha
pV-auarpamme

bubmuoteka [{OK https://m.eds00.ru/741d5738

63

Tennonepez[aqa Kak

bubmuoreka [{OK https://m.edsoo.ru/3d734561



https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561

cnoco0 U3MEHEHUs
BHYTpeHHeM 3Hepruun T/{
cHCTeMBI 0e3
COBepIIEHUS pabOTHI

64

Kousexmus,
TEIUIONPOBOJHOCTb,
W3JIy4YEHHE

bubnuoteka [{OK https://m.edsoo.ru/157b54cd

65

KonmaecTBO TENIOTHI.
TenmoéMKOCTh Tena.

VY nenvHast 1 MOJISIpHAS
TEILIOEMKOCTH BEIIECTBA.
VaenpHasg TEmIOTa
CrOpaHus TOTUIMBA

bubnuoteka [{OK https://m.edsoo.ru/7ba67355

66

Pacuét xonmuuecTBa
TEIJIOTHI TIPH
TerIonepeave

bu6mmoreka [IOK https://m.edsoo.ru/ldb5ad4e

67

[Tousarue 00 aguabaTtHOM
npouecce. [lepBblit 3aKkoH
TEPMOIUHAMHUKHU

bu6mmoreka LIOK https://m.edsoo.ru/d8098824

68

KonnuecTBo TEmIOTHI 1
paboTa KaKk MephbI
W3MEHEHUs BHYTPEHHEN
sHepruu T/ cucremsl

bubmuoreka [{OK https://m.edsoo.ru/b047alcd

69

Bropoii 3akoH
TEPMOIUHAMUKY IS
PaBHOBECHBIX H
HEPaBHOBECHBIX
IIPOLIECCOB.
Heobpatumocts

bubmuoteka I{OK https://m.edsoo.ru/c6f4f464



https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464

IIPUPOIHBIX ITPOLIECCOB

70

[IpuHIMIIBI NERCTBUSA
TerioBbiX MammH. KIIT/]

bu6mmoreka LIOK https://m.edsoo.ru/2e945513

71

MaxkcumanbHoe 3HaYeHHe
KIIA. Huxn Kapuo

bubnuoteka [{OK https://m.edsoo.ru/fe3857b9

72

Pemenue 3anau Ha KI1/]
TEINIOBLIX IBUTATCIIEH.

bubnuoteka [{OK https://m.edsoo.ru/b3efal8b

73

OKOJIOTUYECKHE aCIIeKThI
HCIIOJIL30BAHUS
TEIUIOBBIX JIBUTATENIEH.
TermmoBoe 3arpsa3HeHne
OKpYKarollen cpeibl

bubnuoteka [{OK https://m.edsoo.ru/9867aaa7

74

Pemenue 3agag Ha
TEPMOJIMHAMHUKY.

bu6mmoreka [IOK https://m.edsoo.ru/c8c70432

75

O0o00menue u
cUCTEMAaTU3alys 3HaHUH
10 TEME
"TepmoarHaMUKa.
TemnoBrle MalIMHBL"

bu6mmoreka IIOK https://m.edsoo.ru/28d62b3f

76

KonTtponpHas padoTa no
teme "TepmoanHamMuka.
TenmoBrsie MaIMHB"

bubnuoreka I{OK https://m.edsoo.ru/1b6e26¢c5

77

[TapooGpazoBanue u
KOHJICHCAIHS.
Vcnapenue u KuneHue.
VY nenbHas TeminoTa
napooOpa3oBaHUs

bubnuoreka I{OK https://m.edsoo.ru/6f8e6777

78

Hacrwiniennrsie n

bubnuoreka I{OK https://m.edsoo.ru/f5¢c17d02



https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

HEHACBIIIEHHBIC TTAPHI.
KauecTBennas
3aBHCUMOCTD INIOTHOCTH
U JIaBJICHUS
HACBIIIEHHOTO Mapa OT
TEMIIEPATYPHI, KX
HE3aBUCUMOCTb OT
00BEMa HACKIIIEHHOTO
napa. 3aBUCUMOCTh
TEeMITepaTyphbl KUTICHUS
OT JAaBJIECHUS B )KUJIKOCTH

79

BrnaxnocTs Bo3ayxa.
AOcoirorHas u
OTHOCUTCIIbHAA
BJIAXKHOCTH

bubnuoteka [{OK https://m.edsoo.ru/30ebbb79

80

Pemrenue 3agag Ha
BJI&YKHOCTH BO3/TyXa.

bu6mmoreka IIOK https://m.edsoo.ru/18e95ff3

81

Trépnoe Teno.
Kpucrannuueckue u
aMmopdHBbIE Tena.
AHM30TPOIIHUS CBOUCTB
KpHUCTAILJIOB

bu6mmoreka LIOK https://m.edsoo.ru/20a88a03

82

IInaBnenue u
KpUCTaUTU3aIIMSI.

Y aenbHas TemioTa
riaBneHus. Cyoaumarus

bubmuoteka [{OK https://m.edsoo.ru/6ee91e9f

83

Hedopmaruu TBEPAOTO
Tena. Pactsxenue u
cxkarue. Casur. Monynb

bubmuoreka [{OK https://m.edsoo.ru/dalaab10



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10

IOwnra. Ilpenen ynpyrux
nedopmaruit

84

TennoBoe pacmmpeHue
KUJIKOCTEN U TBEPJIBIX
Te]1. AHTapMOHU3M
TEIUIOBBIX KOJIEOaHMi
YacTHI] BEIIECTBA

bubnuoteka [{OK https://m.edsoo.ru/7ba5edf2

85

[IpeoGpa3oBanue
SHEpPruu B (a3oBbIX
nepexoaax

bu6mmoreka LIOK https://m.edsoo.ru/97a0672f

86

YpaBHEHHE TETIIOBOTO
OanaHca

bu6mmoreka IIOK https://m.edsoo.ru/ab1521fh

87

Pemenue 3agag Ha
YpaBHEHHUE TEIJIOBOTO
Oaianca.

bu6mmoreka IIOK https://m.edsoo.ru/8ab7f40d

88

[ToBepxHOCTHOE
HaTsKECHHUE.
Kanwmnsipuele siBneHust.
JaBaenwue mmos
HUCKPUBJICHHOMN
[IOBEPXHOCTHIO
xuakoctu. Gopmyna
Jlannaca

bu6mmoreka LIOK https://m.edsoo.ru/b42f1f97

89

O06o0011IEHNE U
CHCTEMAaTU3alMs 3HAHUI
1o TeMe "ArperaTHele
COCTOSIHHS BEIIICCTBA.
®dazoBble Iepexoas”

bubnmuoteka [{OK https://m.edsoo.ru/0b52575¢

90

KonTtponsHas pabota o

bubmuoreka I{OK https://m.edsoo.ru/7dc2a739



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739

Teme "ArperaTHble
COCTOSIHUS BEILECTBA.
®da30BbI€ M1Epexobl"

91

DnekTpu3aus Tei u eé
MIPOSIBJICHUS.
DNEeKTPUUYECKUM 3apsil.
JIBa BU/1a DIEKTPUIECKUX
3apsanoB. [IpoBoaHMKY,
TIMDJIEKTPUKH
MOJTyITPOBOTHUKH

bu6mmoreka IIOK https://m.edsoo.ru/laff445f

92

DneMeHTapHBIN
ANEKTPUYECKUH 3apsil.
3aKOH COXpaHEHUs
JIEKTPUUYECKOI0 3apsizia

bubnuoteka [{OK https://m.edsoo.ru/f49afd24

93

Bsaumonelicteue
3apsa0B. ToueuHbie
3apsabl. 3akoH Kymnona

bu6mmoreka LIOK https://m.edsoo.ru/445b7746

94

Pemenue 3a1ay Ha 3aKoH
Kynona.

bu6mmoreka [JOK
https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08fc
19bc

95

DIIEKTPUYECKOE TIOJIE.
Ero neiictBue Ha
ANEKTPUYECKHUE 3aPSIbI

bubnmuoreka [{OK https://m.edsoo.ru/05c6bfal

96

HanpsxEéHHOCTh
IEKTPUYECKOTO MOJISL.
[Tpo6usrit 3apsa. Jlunuu
HaIpPsHKEHHOCTH
3JIEKTPUYECKOTO ITOJIA.
OnHopoaHoe

bubmuoreka [{OK https://m.edsoo.ru/3dac6957



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957

QJICKTPUYCCKOC I10JIC

97

IToTeHnmaabHOCTh
3IEKTPOCTATUYECKOTO
mos. Pa3HOCTh
MOTEHITNAJIOB U
HaIpsDKEHUE

bu6mmoreka LIOK https://m.edsoo.ru/80021447

98

[ToreHnmaneHas dHEpPIrUst
3apsiia B
ANEKTPOCTATHYECKOM
noje. IloTernmman
3IEKTPOCTATHYECKOTO
oJIs

bubnuoteka [{OK https://m.edsoo.ru/af5fa389

99

CBs13b HAIPSKEHHOCTH
IIOJI ¥ Pa3HOCTH
MTOTCHIMAJIOB JUIs
NIEKTPOCTATUYECKOTO
OJIA

bu6mmoreka LIOK https://m.edsoo.ru/df7a6838

100

[IpunHnun cynepno3unuu
AIEKTPUYECKUX MOJICH

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

101

Pemrenue 3agag Ha
TIPUHIIUTI CYTIEPITO3UITIH
ANEKTPUYECKHUX MOJICH

bu6mmoreka [IOK https://m.edsoo.ru/5a582263

102

[Tone Toueynoro 3apsiaa.
[Tone paBHOMEPHO
3apsKEHHOU cepbl

bubnuoteka I{OK https://m.edsoo.ru/b297b5c3

103

ITone paBHOMEpPHO
3apsHDKEHHOTO M0 00BEMY
mapa. Ilone paBHOMEpPHO
3apsKCHHOU

bubmuoteka I{OK https://m.edsoo.ru/f7a665ee



https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee

OECKOHEUYHOMU IUIOCKOCTH

104

[IpoBogHUKH B
AJIEKTPOCTATUYECKOM
nozue. YciaoBue
paBHOBECHS 3apsI0B

bu6mmoreka LIOK https://m.edsoo.ru/32405eab

105

JIMDIIeKTpUKHY 1
MOJIYIPOBO/IHUKH B
IEKTPOCTATUYECKOM
noJe

bubnuoteka [{OK https://m.edsoo.ru/060ebab5

106

Konpnencarop.
DNeKTpOEMKOCTh
KOHJICHCATOPA.
DNeKTpOEMKOCTh
IJI0CKOTO KOHAEHCAaTOpa

bubnuoteka [{OK https://m.edsoo.ru/845b4f73

107

[TapannensHoE
COeIMHEHUE
KOHJICHCAaTOPOB

bu6mmoreka LIOK https://m.edsoo.ru/d11e8ce7

108

TlocnenoBaTenbpHOE
COeqUHEHNE
KOHJICHCATOPOB

bu6mmoreka LIOK https://m.edsoo.ru/1e992920

109

DHeprus 3apsKEeHHOTO
KOHJIeHCcaTopa

bubmuoteka I{OK https://m.edsoo.ru/73a34f18

110

Pemenue 3amau Ha
KOHACHCATOP

bubnuoreka [{OK
https://m.edsoo.ru/5fb2ach5https://m.edsoo.ru/2743
4040

111

JIBr>KEeHME 3apsyKEHHOU
YaCTHUILbI B OJTHOPOJHOM
JJIEKTPUYECKOM I10JIe

bubmuoteka [{OK https://m.edsoo.ru/8341d6ac



https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
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https://m.edsoo.ru/8341d6ac

112

Pemenue

3asau «JIBuxeHue
3apsKEHHOW YaCTHIIbI B
OJHOPOTHOM
BIEKTPUYECKOM IOJIE»

113

O0o00611eHNE U
CUCTEMAaTH3aIis 3HAHUH
1o TemMe "DIEKTPUIECKOe
mose"

bubnuoteka [{OK https://m.edsoo.ru/5752603f

114

KonTponsHas pabora no
TeMe "DIEeKTpUUECKOe
rosne"

bubnuoteka [{OK https://m.edsoo.ru/cefe90e9

115

Cuna toka. ITocTossHHBEIN
TOK. Y CJIOBUS
CYIIIECTBOBAHUS
MOCTOSIHHOTO
ANEKTPUIECKOTO TOKA

bu6mmoreka LIOK https://m.edsoo.ru/233311b5

116

HMcTrounuku Toka.
Hanpsioxenue u 3/1C

bu6mmoreka [IOK https://m.edsoo.ru/0839a115

117

3akon OMa Jyis yyacTka
enu. DJIEKTPUIECKOE
COIIPOTHBIICHHE

bu6mmoreka LIOK https://m.edsoo.ru/f14f251e

118

3aBHCUMOCTh
COTIIPOTHUBIICHUS
OJIHOPOJTHOTO
MIPOBOJIHHUKA OT €r0
JUTHHEBI | TIJTOIa 1
MOINEPEYHOI0 CEYEHUs

bubmuoteka [{OK https://m.edsoo.ru/95fcdf51

119

VY nensHoe

bubmuoreka I{OK https://m.edso0o.ru/437f8300



https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300

CONIPOTHUBIICHUE
BelecTsa. Perienue
3ama4

120

IlocnegoBaTenpHOE,
rapajiebHOe,
CMEIIIAaHHOE COCAMHEHHE
IIPOBOAHHUKOB

bubnuoteka [{OK https://m.edsoo.ru/236f7e07

121

Pacué€r pa3zBeTBIEHHBIX
BIEKTPUYECKUX LETICH.
[IpaBuna Kupxroga

bubnuoteka [{OK https://m.edsoo.ru/1794cf37

122

Pemenue 3agau
«DNEKTPUIECKHUE TIETIN»

bubnuoteka [{OK https://m.edsoo.ru/3881b469

123

PaGora snexTpuyeckoro
ToKa. 3akoH J[xoymns —
Jlenna

bu6mmoreka LIOK https://m.edsoo.ru/a3605c5¢

124

Pemrenue 3agaq Ha
paboTy ToKa.

bu6mmoreka IIOK https://m.edsoo.ru/6761bfOf

125

MomHOoCTh
ANEKTPUIECKOTO TOKA.
TennoBast MOIIIHOCTb,
BBIZEIsIEMAas Ha
pesucTrope

bu6mmoreka LIOK https://m.edsoo.ru/99750a6f

126

Pemenue 3amau Ha
MOIIDHOCTB
QJICKTPUYIECCKOTO TOKaA.

bubnuoteka [{OK https://m.edsoo.ru/eb72fc24

127

3/1C u BHyTpEeHHEE
CONIPOTHBIICHUE
HCTOYHUKA TOKA

bubmuoteka I{OK https://m.edsoo.ru/72d453af



https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
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https://m.edsoo.ru/72d453af

128

3akon Oma Jyist TOJTHOM
(3aMKHYTOI)
AIEKTPUYECKOMN LIeTH

bubnuoreka LOK https://m.edsoo.ru/221f40fb

129

Pemrenue 3agaq Ha 3akoH
OMA 1114 TIOJTHOH 1IEITH.

bubnuoteka [{OK https://m.edsoo.ru/3580b679

130

MouHoCTh HCTOUHHUKA
TOKa

bubnuoteka [{OK https://m.edsoo.ru/a0ae51d8

131

KopoTtkoe 3ambikanne

bubnuoteka [{OK https://m.edsoo.ru/546f5632

132

Konpnencarop B nenu
MTOCTOSTHHOTO TOKa

bubnuoteka [{OK https://m.edsoo.ru/35368f3e

133

Pemmenue 3amadmo teMme
"TTocTOSIHHEIN
AIEKTPUYECKUN TOK"

bu6mmoreka IIOK https://m.edsoo.ru/4410cef0

134

Pemrenue 3agaud mo reme
"TTocTOAHHBIH
AIEKTPUYECKUN TOK"

bu6mmoreka [IOK https://m.edsoo.ru/a7340a29

135

Pemrenue 3agaud mo reme
"TTocTOAHHBIN
AJIEKTPUYECKUN TOK"

bu6mmoreka LIOK https://m.edsoo.ru/744261b8

136

Pemrenue 3agaud mo reme
"TTocTOSAHHBIH
3JIEKTPUYECKUN TOK"

bubmuoteka I{OK https://m.edsoo.ru/eb5d4687

137

O06o0011IEHNE U
CHCTEMAaTU3alMs 3HAHUI
mo teMe "[locTosHHBII
IEKTPUYECKHM TOK"

bubmuoteka I{OK https://m.edsoo.ru/bfd7a050

138

KonTponsHas pabota mo
teme "TlocTOAHHEBIN

bubnmuoreka I{OK https://m.edsoo.ru/1885ddfl



https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
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ANEKTPUUECKUHN TOK"

139

DneKkTpuyeckas
MIPOBOIUMOCTh
Pa3IUYHBIX BEIECTB.
DNEeKTPUUYECKUM TOK B
MeTaJuIax.
CBepXIpoBOIUMOCTh

bu6mmoreka LIOK https://m.edsoo.ru/da794295

140

DNEeKTPUYECKUM TOK B
pacTBOpax M pacruiaBax
AIEKTPOJIUTOB. 3aKOHBI
®Dapanes s
AIIEKTPOJIN3a

bubnuoteka [{OK https://m.edsoo.ru/4b423491

141

DNEeKTPUUIECKUIA TOK B
razax. [lnazma

bubnuoteka [{OK https://m.edsoo.ru/92d92f76

142

DIJIEKTPUYECKUI TOK B
Bakyyme. Bakyymubie
MPUOOPHI

bu6mmoreka [IOK https://m.edsoo.ru/2E+160

143

DJIEKTPUYECKUI TOK B
MOJIYTIPOBOIHUKAX

bu6mmoreka LIOK https://m.edsoo.ru/ab61c660

144

[omyrpoBoTHUKOBBIE
PpUOOPHI

bu6mmoreka LIOK https://m.edsoo.ru/83622200

145

Ou3nyecKuil MPakKTUKyM
no teme "M3Mepenne
CHWJIBI TOKA U HAIPSHKEHUS
B LIETIH IOCTOSTHHOTO
TOKa MPH MOMOIIN
aHAJIOTOBBIX U ITU(PPOBBIX
U3MEPUTEIbHBIX
npubopoB" UK

bubmuoteka I{OK https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

"3HaKOMCTBO ¢
udpoBoii 1abopatopueit
no ¢usuke. [Tpumepsr
U3MEpeHUs HPU3NIECKUX
BEJTUYHH ITPH TOMOIIN
KOMITHFOTEPHBIX
JATIYNKOB"

146

Pu3NYECKUN NPAKTUKYM
o Teme "M3yuenue
HEpPaBHOMEPHOTO
JBUKEHUS C LEbIO
OnpeeIeHus
MTHOBEHHOM CKOpOCTH"

bu6mmoreka LIOK https://m.edsoo.ru/f6292f5f

147

DuU3NYECKUH TPAKTUKYM
no teme "M3mepenne
YCKOPEHUS MPU
NPSAMOJIMTHEHHOM
PaBHOYCKOPEHHOM
JIBHKEHUH 110 HAKJIOHHOM
IUIOCKOCTH" WJIH
"UccneqoBanue
3aBUCHUMOCTH MYTH OT
BPEMEHH TNPH
PaBHOYCKOPEHHOM
IBIKeHUuN"

bu6mmoreka LIOK https://m.edsoo.ru/6960b6ef

148

Pu3n4eCKU NPAKTUKYM
o teme "M3mepenue
YCKOPEHUsI CBOOOTHOTO
najgeHus" win "N3yueHue

bubmuoteka I{OK https://m.edsoo.ru/d1ea2402



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402

JIBMDKCHUS TEJa,
OpOIIEHHOTO
TOPU30HTAJIBHO"

149

Pu3N4EeCKUN NPAKTUKYM
o reme "M3ydyenue
JBUKEHUS TeJa 10
OKPY>KHOCTH C
MOCTOSTHHOM MO MOJTYJIIO
CKOPOCTHIO" HIIH
"UccnenoBanue
3aBUCHUMOCTH Tepro/ia
oOpareHnss KOHHYECKOTro
MasTHUKA OT €ro
rnapameTpoB"

bubnuoteka [{OK https://m.edsoo.ru/bcf53514

150

DuU3NYECKUH TPAKTUKYM
no teme "M3Mepenne
PaBHOAEHCTBYIOIIEH
CHWJIBI TIPU ABMKEHUU
Opycka Mo HaKJIOHHOMN
IJIOCKOCTH" WU
"IIpoBepka runoTessl 0
HE3aBUCHUMOCTH BPEMEHU
JBUKEHHS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT
ero maccor"

bu6mmoreka LIOK https://m.edsoo.ru/0b34db84

151

Pu3n4eCKU NPAKTUKYM
o reMme "Hccnenosanne
3aBUCUMOCTHU CUJI

bubmuoteka I{OK https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1

YIPYTOCTH,
BO3HUKAIOIIUX B

MPYXHUHE ¥ PE3UHOBOM
oOpasiie, OT ux
nedopmarnuu' uim
"N3yueHue IBUKEHUS
CHCTEMBI TeJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JErkuit 6J10K"

152

PuU3NYECKUN NPAKTUKYM
no teme "M3mepenne
ko3¢ duimeHTa TpeHus
10 BEJINYMHE YTIOBOTO
ko3¢ dunreHTa
3aBucumoctu Frp(N)"
nin "Uccnenosanue
JBIKEHUS OpycKa 1mo
HAKJIOHHOM TUIOCKOCTHU C
MIEPEMEHHbBIM

ko3 durmenTom TpeHus"
unu "N3yuenne
JBUKEHUS Tpy3a Ha Baly
¢ TpeHuem"

bu6mmoreka IIOK https://m.edsoo.ru/b83b1607

153

®u3nUecKUil NPaKTUKYM
no teMe "Uccnenosanue
YCIIOBHI paBHOBECHS
TBEPAOIO TeNa,
HMEIOIIETO OCh
BpaleHus" uin

bubnmuoteka [{OK https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7

"KoHcTpyupoBanue
KPOHIUTEHHOB U pacy€T
CHUJI YIPYrocTH'" Wiu
"N3yuenue
YCTOMYMBOCTH TBEPAOTO
TEJa, UMEIOLIET0
1011316 ONOpPHI"

154

Pu3NYECKUN NPAKTUKYM
o Teme "M3mepenue
HMITYJIbCa TeJla Mo
TOPMO3HOMY ITyTH" WJIN
"N3mepeHue cuisl TATH,
CKOPOCTH MOJIETHN
AIEKTPOMOOUIIS U
MOUIHOCTH CHJIBI TSIrH"
unu "CpaBHeHHE
W3MEHEHHUs UMITYJIbCa
Tejla ¢ UMITYJIbCOM CHITBI"
uiu "Uccnenosanue
COXpaHEHUsl UMITYJIbCa
IIpU yIIPpyromM
B3auMOIeHCTBUN" WU
"U3mepenue
KUHETUYECKOUN SHEPruu
Teja M0 TOPMO3HOMY

yTH

bu6moreka LIOK https://m.edsoo.ru/856fh28e

155

Du3n4eCKU NPAKTUKYM
no teme "M3yuenue
HU30TEPMUYECKOTO

bubnuoteka I{OK https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

mporecca
(pekoMeHI0BaHO
WCTIOJIb30BAHUE

1 poBoi
nabopatopun)" Win
"N3y4yeHue u30XOpHOTOo
nporiecca" uimu
"N3yuenue n3obapHOro
nporiecca" umu
"[IpoBepka ypaBHEHUs
coCcTOsTHUSA"

156

®u3NYeCKU NPAKTUKYM
no teme "M3mepenne
YAEIBHOMN
TEINIOEMKOCTH" HITH
"UccneqoBanue
MpoIecca OCTbIBAaHUS
BelecTBa" MiIn
"UccneqoBanue
aguabaTtHoro mporecca'
unu "N3yuenne
B3aMMOCBSI3U SHEPrUU
MEKMOJIEKYIISIPHOTO
B3aNMOJICHCTBHS U
TEMIIepaTypbl KUIICHUS
JKUaKocTen"

bu6mmoreka LIOK https://m.edsoo.ru/2f2faa61

157

Du3n4eCKU NPAKTUKYM
no teme "M3yuenue
3aKOHOMEPHOCTEU

bubmuoteka I{OK https://m.edsoo.ru/6b1a23b5



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

WCIapeHus Kuakoctein"
unu "M3mepenue
YAEIbHOU TEIUIOTHI
TJIABJICHUSA JIbAa" UITH
"N3y4yeHue cBONCTB
HAaCBIIIIEHHBIX TTapoB"
unu "M3mepenue
a0COJIFOTHON BJIAXKHOCTH
BO3/IyXa U OLIEHKAa MacCChI
MapoB B MOMeIIeHun".
N3mepenune

ko3¢ dunrenHTa
MTOBEPXHOCTHOTO
HATSDKCHUS

158

DuU3NYECKUH TPAKTUKYM
o teMe "HaOmronenue
MIpeBpaIeHUs YHEPTUU
3apSOKEHHOTO
KOHJICHCATOpa B DHEPTHUIO
W3JIy4eHHs cBeToanoa"
unu "N3yuenne
MPOTEKAHUS TOKA B IICTIH,
coaepkarien
KOHJEHCATOp" WK
"Pacnipenenenue
Pa3HOCTH MOTEHIUAJIOB
(HampspKeHus) Ipu
IMOCICA0BATCILHOM
COCIMHCHHNH
KOHJIEHCaTOpoB"

bubnuoreka [{OK https://m.edsoo.ru/ec424377



https://m.edsoo.ru/ec424377

Pu3NYEeCKUN NPAKTUKYM
o reme "MccnenoBanue
CMEIIAHHOTO COEMHEHMS
pe3ucTopoB" WiIn
"N3mepenue yaenpHoro
159 | comportuBneHus 1 1 bubnuoreka [{OK https://m.edsoo.ru/2b179d98
MIPOBOJHUKOB" MM

"UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA
OT HaIPSKEHUS ISt
JIaMIIBI HaKaTuBaHusg"

®u3NYeCKU NPAKTUKYM
o Teme "Habmonenune
3NeKTpoan3a" Wi
"U3mepenue 3apsiaa
OJHOBAJIEHTHOI'O HoHa"
nin "Uccnenosanue
160 3aBHCUMOCTHU 1 1 bu6mmoreka LIOK https://m.edsoo.ru/64b6e901
COIIPOTHUBJICHUS
TEPMOPE3UCTOPA OT
TeMnepaTypbl' Win

"CHsTHE BOJBT-
aMIIepHOM
XapaKTepUCTUKH Aroaa"

PesepBHbIit ypok.
O6006mmenue u

161 . 1 bubmuoreka I{OK https://m.edsoo.ru/ed017d93
cUCTeMaTH3aIls 3HAaHUH

no teMe "Kunematuka"

162 | Pe3epBHBI ypOK. 1 bub6nuoreka LIOK https://m.edsoo.ru/3149956b



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b

O06o0011IEHNE U
cucTeMaTu3anys 3HaHu!
o Teme "Jlunamuka"

163

PesepBHBIl ypOK.
O0o00611eHNE U
CHCTEeMAaTH3aINs 3HAHUH
mo teMe "CraTtuka
TBEPIIOTO Tena"

bubnuoteka [{OK https://m.edsoo.ru/0f9752ac

164

PesepBHBIl ypOK.
O06o0menue u
CHCTEeMaTH3aIs 3HaHUI
1o TeMe "3aKoHBI
COXpaHEHUA B MeXaHUKe"

bubnuoteka [{OK https://m.edsoo.ru/6c0df9cc

165

Pe3epBHbIil ypok.
O0o00menue u
cUCTEMAaTU3aIys 3HaHUH
1o Teme "OCHOBEI
MOJIEKYJIIPHOKHHETHYECK
ol Teopun"

bu6mmoreka [IOK https://m.edsoo.ru/de148976

166

Pe3epBHbIi ypok.
O06o001enue u
CHCTEMAaTU3alMs 3HAHUI
110 TEME
"TepmoarHaMUKa.
TemnoBrle MaIIMHBI"

bubmuoreka I{OK https://m.edsoo.ru/Obcc77cl

167

PesepBHBIN ypOK.
O0o0enne u
CUCTEMAaTH3als 3HAaHUU
1o TeMe "ArperaTHele

bubmuoreka I{OK https://m.edsoo.ru/59ca5c91



https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

COCTOSIHUS BEILIECTBA.
da30BbI€ NIEpeX0bl"

PesepBHBIl ypOK.
O0o0061IeHNE U

168 CHCTeMaTH3aIus 3HaHUI
1o Teme "DIEKTPUIECKOE
noJie""[locTosHHBIH

ANIEKTPUYECKHM TOK"

bubnuoteka L{OK https://m.edsoo.ru/f2381c0c

DK3aMeH B TUCBMEHHOM

169 | e

bubnuoteka [{OK https://m.edsoo.ru/3cae6dal

DK3aMeH B MUCbMEHHOU

170
dhopme

bubnuoteka [{OK https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

170

16



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Tema ypoka

KoaudecTBO 4acoB

Be
ero

KonTpo
JbHbIE
padoTbI

IMpakTuu
ecKue
padoThI

Jara
u3yue
HUS

DJIeKTPOHHBbIE HH(POBBIE
o0pa3oBaTe/bHbIE pecypchl

BzaumoneiicTs
H€ MMOCTOSHHBIX
MarHuToB U
MIPOBOTHUKOB C
TOKOM.
MarauTtHoe
noue. I'nnore3a
AwmniepaBekrop
MarduTHOM
WHTYKITUH.
[TpunMn
CyNEePHO3UIUN
MarHUTHBIX
nonen. Jlmaun
MarHUTHOM

WHITYKITUW

bu6moreka [IOK
https://m.edsoo.ru/487a8593

Bxonnas
IMArHOCTHKA.

bu6mmoreka [IOK
https://m.edsoo.ru/4clabcch

MarauTtHOe
moJie
MTPOBOJTHHUKA C
TOKOM. OIBIT
Opcrena

bu6mmoreka [IOK
https://m.edsoo.ru/d35d5262

Cuna Awmrepa,
eé
HalpaBJICHUE U
MOJTyJ1b

bubnuorexa [JOK
https://m.edsoo.ru/26d9c5ba

Pemenue 3amau
Ha CUJIy
Amnepa

bu6mmoreka [JOK
https://m.edsoo.ru/a37a0c21

IIpumeHeHue
3aKOHa
Awmriepa.
OnexTpousmep
UTENbHbBIE
npubOpHI

bu6mmoreka [IOK
https://m.edsoo.ru/ad7718d7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7

Cuna Jlopenua,
eé
HarpaBJieHUE U
MOJYJIb.
JBr>xeHue
3apsKEHHOU
YaCTHIIbI B
OJIHOPOJTHOM
MarHuTHOM
rnosie

bubnauoreka IIOK
https://m.edsoo.ru/c97afaal

Pemenue 3agau
Ha CHITY
Jlopenua

bu6mmoreka [{OK
https://m.edsoo.ru/504e98c7

Pabora cuibl
Jlopenua

bu6mmoreka [IOK
https://m.edsoo.ru/d518be4b

10

Pemenue 3agau
Ha IBUXKCHHC
YacTUILbI B
MAarHuTHOM
moJje

bu6mmoreka [IOK
https://m.edsoo.ru/93617bd9

11

MaruutHO€e
oJie B
BEIIECTBE.
deppomarHeTu
KU, Mapa- u
JaMarHeTUKu

bu6moreka [IOK
https://m.edsoo.ru/30ff9608

12

OcHoOBHBIE
CBOMCTBA
dbeppomarueTu
KOB.
IIpumenenue
dbeppomarueTu
KOB

bu6mmoreka [IOK
https://m.edsoo.ru/0b58190a

13

Pemenue 3amau
110 TeME
"MarautHoe
mose"

bubmuoreka [{OK
https://m.edsoo.ru/5b55c307

14

Pemenue 3amau
110 TeMe
"MarautHoe
moJe"

bu6mmoreka [JOK
https://m.edsoo.ru/41c4ae8a

15

SIBieHue
AIEKTPOMArHUT

bubmunorexa LIOK
https://m.edsoo.ru/b3efaOcl



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1

HOU MHIYKIIMH.
[Totok BekTOpa

MarHuTHOM
WHIYKIIHA

16 2J1C bu6mmoreka [{OK
UHIYKLINAN https://m.edsoo.ru/48150bd8
3akoH

17 | OVEKTPOMArHHUT bubnuoteka [JOK
HOUW MHIYKIIUH https://m.edsoo.ru/a6dec188
®dapanes
Buxpesoe

18 ANEKTPUIECKOE bubnuotexa [JOK
nose. Tokn https://m.edsoo.ru/15abe140
dyko
SC

19 | MEAYKIMH B bubnuoreka [JOK
JBUKYIIAXCS https://m.eds00.ru/0235cc02
MTPOBOTHUKAX
Pemenue
3anaudJIC

20 HHIYKIIH B bu6moreka [IOK

https://m.edso0.ru/4dfda618

JBUKYIIUXCS
MIPOBOJHUKAX

21 [TpaBumno bubnuoreka [IOK
Jlenna https://m.edsoo.ru/bbc22726
NuaykTuBHOCT
b. Karymika

99 WHAYKTUBHOCT bubnuoreka [JOK
U B IIENU https://m.edsoo.ru/621eae9d
MTOCTOSIHHOTO
TOKa
SBnenue

9g | CAMOMHIYKINH bubnuoreka [JOK
.OC https://m.edsoo.ru/7ee60ca8
CaMOWHTyKIIHH
OHeprus
MarHuTHOTO
TI0JISI KaTYILKH bubnuorexa LIOK

24
C TOKOM. https://m.edsoo.ru/b3cOad1l
OnexTpoMarau
THOE T0JIE

25 Pemenue bubmunorexa LIOK



https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11

3amaudHeprus
Mar"diuTHOTI'O
oJIst

https://m.edsoo.ru/88f69d2b

26

O06o0061IeHNE 1
cUCTeMaTU3aI’
s1 3HAHUH T10
TEME
"DyeKTpoIMHa
MHUKa"

bubnuoreka IIOK
https://m.edsoo.ru/76484025

27

KontponbHas
pabora 1o Teme
"JneKTpoIuHa
MHkKa'"

bu6mmoreka [IOK
https://m.edsoo.ru/8ae09b98

28

Konebarenpuas
cHucTeMa.
CBo0OoaHbIe
KoJIcOaHusl.
lapmonnuecku
€ KoJieOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/7c1db385

29

Kunemarnueck
oeH
JTAHAMHYECKOE
OIMCaHHE
KoebaTeIbHbI
X OBYKEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/87ce9498

30

DHEPreTU4ecKo
€ OIMCaHMueE.
BriBog
JTAHAMHYECKOT
O OIIMCAHHUS
rapMOHHYCCKH
X KoJIEOaHUH
H3 UX
HEPTEeTHYECKO
rou
KHHEMaTHYCCK
Or'0 OIHMCaHUS

bubmuoreka [{OK
https://m.edsoo.ru/e3c99692

31

AMIUTYAA U
¢aza
KoJe0anuii

bu6mmoreka [JOK
https://m.edsoo.ru/7a0c439a

32

[Tepuon n
yacToTa
KOJIEOaHUI.

bubmunorexa LIOK
https://m.edsoo.ru/e0399319



https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

[Tepuon manbix
CBOOOTHBIX
KoJIeOaHu
MaTeMaTHYeCK
Or0 MasiITHHKA.
[Tepuon
CBOOOIHBIX
KoJIeOaHuI
MPY)KUHHOTO
MasiITHUKA

33

3aryxatromue
KOJIeOaHHs.
Brinyxienabie
KOJIcOaHHs.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/72e93d09

34

ABTOKOJIEOAHH
A

bu6moreka [IOK
https://m.edsoo.ru/6add2644

35

Pemenue 3agau
Ha

ANEKTPOMArHHUT
HBIE KOJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/addeec71https://
m.edso0.ru/756123c5

36

Ypok-
KOH(EpEeHITUS
"MexaHu4ecku
€ KoJjeOaHus B
MY3BIKaJIbHBIX
UHCTpYMEHTax"

bu6moreka [IOK
https://m.edsoo.ru/8ef587be

37

O06o01enue u
cHCTEMAaTH3alH
s1 3HAHHUM 110
TEME
"MexaHH4eCcKH
e Konebanus"

bu6mmoreka [IOK
https://m.edsoo.ru/eb84182f

38

DneKTpoMarHu
THEIE
KoJIeOaHMSI.
KonebarenbHbI
1 KOHTYp

bu6mmoreka [JOK
https://m.edsoo.ru/d4adabde

39

®opmyiia
ToMmcoHa.
CBs13b
aAMILTUTY/IbI
3apsaa

bubmunorexa LIOK
https://m.edsoo.ru/093f9afl



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1

KOHJIEHCaTopa
C aMIUIUTYIOMU
CHJIBI TOKA B
KoJeOaTeIbHO
M KOHTYpE

40

3akoH
COXpaHCHUS
SHEpPIruu B
HAIEATEHOM
K0J1e0aTeJIbHO
M KOHTYpE

bubmauoreka [IOK
https://m.edsoo.ru/d1e2d543

41

3aTyxatromue
AIEKTPOMArHHUT
HbIE
KoJieOaHusl.
BeiHyX1eHHBIE
AIEKTPOMATrHHUT
HbIE KOJIeOaHMsI

bu6mmoreka [{OK
https://m.edsoo.ru/5e668619

42

[TepemenHbIi
TOK. Pe3ucrop
1 KOHJICHCATOP
B LIETIN
MIEPEMEHHOTO
TOKa

bu6mmoreka [IOK
https://m.edso0.ru/84836152

43

Karymika
WHJYKTUBHOCT
U B LIeNU
MIEPEMEHHOTO
TOKa

bu6mmoreka [IOK
https://m.edsoo.ru/cfa307af

44

3axon Oma s
AIEKTPUUECKOH
enu
MIEPEMEHHOTO
TOKa

bubmuoreka [{OK
https://m.edsoo.ru/8bae38e6

45

MomiHocTh
IIEPEMEHHOTO
TOKa.
AmnuryznHoe
H
JIEUCTBYIOLIEE
3HAUCHUE CHIIBI
TOKa U
HaIpsKEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/lcac6céc



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

46

Pe3onanc B
3IEKTPUYECKON
(9105

bubnuoreka [IOK
https://m.edso0.ru/087506df

47

Pemenune 3amau
Ha
MePEMEHHBIN
TOK.

bubmnoreka LIOK
https://m.edsoo.ru/al6836a4

48

WneanbHbliit
TpaHchopMaTo
p.
[Ipounseoactso,
nepenaya u
noTpebiieHne
BIEKTPUYECKON
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/f97418ae

49

OKOJIOTHUECKHU
€ PHUCKH TIPU
MIPOU3BOICTBE
ANEKTPOIHEPTH
u. Kynetypa
HCIIOJIL30BaHUSA
ANEKTPOIHEPTH
"B
OBCEIHEBHOMI
JKU3HHU

bu6moreka [IOK
https://m.edsoo.ru/a6f74d93

50

Pemenue
3aJ]a4II0 TEME
"DnexkTpoMara
HUTHEIE
Konebanus"

bu6moreka [IOK
https://m.edsoo.ru/ee6677ed

51

Pemenue
3a71a4II0 TEME
"DnekTpoMaru
HUTHEIE
Konebanus"

bubnuorexa [JOK
https://m.edsoo.ru/7cab59f8

52

O06o06mIcHNEe 1
cUCTeMaTu3aIu
sl 3HAHUH 110
TeMe
"DnexTpoMars
HUTHEIE
Konebanus"

bu6mmoreka [IOK
https://m.edsoo.ru/401024a9

53

Mexannueckue

bubmunorexa LIOK



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9

BOJIHBI.
Xapakrepuctu
KU
MCXaHUYCCKUX
BOJIH

https://m.edsoo.ru/a58e109f

54

CaolicTBa
MEXAHUYECKUX
BOJIH

bubmauoreka [IOK
https://m.edsoo.ru/d9ae1000

55

3BYK.
Xapakrepuctu
KU 3BYyKa

bu6mmoreka [IOK
https://m.edsoo.ru/138b6f09

56

Wndpa3syk n
YIIbTPa3BYK.
[IIymoBoe
3arpsi3HeHue
OKpyKaromen
Cpenbl

bu6mmoreka [IOK
https://m.edsoo.ru/7380038f

57

Pemenue 3agau
10 TEME
«MexaHndecKn
€ BOJHBD.

bu6moreka [IOK
https://m.edsoo.ru/cfd918bf

58

DJIEKTpOMarHu
THBIE BOJIHBL
N3nyuenne
AJIEKTPOMArHUT
HBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/714e5dbl

59

DHeprus
ANEKTPOMArHHUT
HBIX BOJIH.
CsolicTBa
ANIEKTPOMArHHUT
HBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/d01b818c

60

[kaia
IEKTPOMArHUT
HBIX BOJIH.
IIpumeHeHue
JJIEKTPOMArHuT
HBIX BOJIH B
TEXHUKE U
ObITY

bu6mmoreka [JOK
https://m.edsoo.ru/49belf9e

61

[TpuHIUIIBEI
panuoCBs3U U
TeJICBUICHUS.

bubmunorexa LIOK
https://m.edsoo.ru/9f96f1f8



https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

Papnonokanus.
DneKTpoMarHu
THOE
3arpsi3sHEHUE
OKpYy’Karoumen
cpelbl

62

KontponbHas
paboTta 1o Teme
"Konebanus u
BOJIHBI"

bubmauoreka [IOK
https://m.edsoo.ru/4f7985a0

63

Cger. 3akoH
MIPSIMOJIMHENHO
ro
pacIpoCTpaHeH
us cBeTa

bu6mmoreka [IOK
https://m.edso0.ru/f9566406

64

Pemenue 3agau
Ha
MIPUMEHEHNE
3aKOHA
MPAMOJIMHEHHO
ro
pacnpoCcTpaHeH
us CBeTa

bu6moreka [IOK
https://m.edsoo.ru/ea32d455

65

Otpaxenne
ceera. [1nockoe
3epKajo.
Cdepuueckoe
3epKajo

bu6mmoreka [IOK
https://m.edsoo.ru/a005d2bb

66

[Ipenomnenne
CBeETA.
AOCOIIOTHBIN
u
OTHOCHUTEILHBI
H TToKa3areib
MPETOMIICHUS.
IToanoe
BHYTpPEHHEE
OTpa’KEHUE.
[IpenenvHblIi
yroJ HOJIHOTO
BHYTPEHHETO
OTPaAKEHUS

bubmuoreka [{OK
https://m.edsoo.ru/bc2e55cd

67

Pemenue 3amau

bubmunorexa LIOK



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

Ha
IIPUMEHEHHE
3aKOHOB
OTpaXXEHUS U
MIPEIOMIICHHUS
cBeTa

https://m.edsoo.ru/49d830a9

68

Xon my4den B
pu3Me.
Jucnepcus
CBeETa.
CHoKHBIH
cocraB 0eJIoro
ceera. L{BeT

bu6mmoreka [IOK
https://m.edsoo.ru/d8elc3be

69

JIMH3EL
dokycHOe
paccTosiHue u
OINTHYECKAas
CHJIA JTUH3EI

bu6mmoreka [IOK
https://m.edsoo.ru/60441359

70

[Toctpoenue
M300paKeHUI B
JUH3aX U UX
cUCTEeMax.
YBennuenue
JIUH3BI

bu6mmoreka [IOK
https://m.edsoo.ru/bb53b1d5

71

Pemrenue 3agau
Ha MMOCTPOCHUE
n300pakKeHUH,
MOJTy4aeMBbIX C
ITOMOIIBIO JIMH3

bu6mmoreka [IOK
https://m.edsoo.ru/5a868f09

72

I'nas xak
onTUYECKas
cucrema

bubmuoreka [{OK
https://m.edsoo.ru/ecd480a2

73

Pemenue
3ajady.
IIpenens
MIPUMEHUMOCTH
reOMETPUUYECKO
¥ ONTHUKHU

bubmuoreka [{OK
https://m.edsoo.ru/cd174a10

74

CkopocTb
CBETa U
METO/IbI €€
HU3MepeHust

bu6mmoreka [JOK
https://m.edsoo.ru/f32aab06

75

Hucnepcus

bubmunorexa LIOK



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06

CBETAa https://m.edsoo.ru/lel6ccée

76 Wutepdepenun Bbubmuotexa [JOK
s1 CBETa https://m.edsoo0.ru/5fc0c638
KorepenTHsie
WCTOYHUKHU.

77 YcenoBus bu6mmoreka [{OK
HaOJII0IeHUA https://m.edsoo.ru/c6416d48
MaKCUMYMOB U
MHUHHMYMOB
Pemenue 3agau

78 | 1A BONHOB bubnuotexa [JOK

yro https://m.edsoo.ru/3061de2b
OTITHKY
[Ipumenenne

79 HHTepdepeHI bu6mmoreka [IOK
. poep https://m.edsoo.ru/668edbc8

80 HAndpakums bubnuorexa [JOK
CBeTa https://m.edsoo.ru/12ed04b5
JudpakirioHH
as permeTKa.

81 VYcnoBue bubnuoteka [JOK
HaOJIFOIEHUSI https://m.edso0.ru/f998d964
TJIaBHBIX
MaKCHUMYyMOB
Pemrenue 3agau

82 Ha bubnuorexa [JOK
TUhpaKIuOHHY https://m.edsoo.ru/d58c411a
IO PEMIETKY
[Tonepeuynocth
CBETOBBIX

bu6mmoreka [IOK
83 BOJIH.
https://m.edsoo.ru/e9890fe9
IMonspuzanus
CBETa
Pemenue 3amau
bubmuoreka [{OK
84 | Ha BOJIHOBYIO
https://m.edsoo.ru/c56c8158
ONTHUKY
CBeTOBEIE
85 P bu6mmoreka [JOK
https://m.edsoo.ru/0b36363d
pupoJie
O06o001menue u
86 cHUcTeMaTH3aIu bubmuoreka [{OK

s1 3HAHUH 110
TeMme "Ontuka"

https://m.edsoo.ru/8a14748b



https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b

87

KontponbHas
paboTa o Teme
«OnTuka»

bubnunoreka LIOK
https://m.edsoo.ru/82315dd4

88

['panuwbl
MIPUMEHUMOCTH
KJIaCCHUYECKOM
MEXaHHUKH.
3aK0HEBI
3IEKTPOMHAM
VKU ¥ TIPUHIIATT
OTHOCHTEIBHOC
TH

bu6mmorexa [{OK
https://m.edsoo.ru/c9bd77cb

89

[Toctynatsl
CIIeIMaIbHO M
TEOpUH
OTHOCHTEIILHOC
TH

bu6mmoreka [IOK
https://m.edsoo.ru/c56f05ch

90

[IpocTtpancTee
HHO-
BpPEMEHHOU
MHTEpPBAJL.
[IpeobpazoBan
us JlopeHua.
Ycnosue
MPUYUHHOCTH.
OTHOCHUTENBHO
CTb
OJIHOBPEMEHHO
CTH.
SamemieHue
BpEMEHU U
COKpallleHUE
JUTAHBI

bu6moreka [IOK
https://m.edsoo.ru/d83742bb

91

OHeprus u
HMITYJIbC
PENSATUBUCTCKO
M 4aCTHUIIBI

bubnuorexa [JOK
https://m.edsoo.ru/853a64fc

92

CBsI3b MacCHI C
JHEPIUeH u
HMITYJIbCOM
PENASATUBUCTCKO
M YacCTHIIBI.
DHeprust NOKos

bu6mmoreka [JOK
https://m.edsoo.ru/b6258ffa



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa

PaBHOBecHOE

93 OILIOBOG bubnunoreka LIOK
https://m.edso0.ru/f54035a5
U3ITydeHUE
3aKkoH
94 S— bubnauoreka [IOK
https://m.edso0.ru/1c5ff752
Buna
I'umote3a M.

95 ILnanka o bubnauoreka IIOK
KBaHTaXx. https://m.edsoo.ru/a5ffa218
DOTOHEI
OHeprus u

96 HMITYTBC bu6mmoreka [IOK

https://m.edsoo.ru/7fb307ec
¢dboToHa
doTtorpdexr.
Onrrst A. T Bubmmoreka IJOK

97 | Croxerosa. https://m.eds00.ru/8c68e5b9
3aKOHEBI
dboTorddexra
YpaBHeHue
OuHIITeHA
ool bu6moreka [IOK

98 | borospdexra. https://m.edsoo.ru/01ef4556
"Kpacnas
rpaHuma"
dhoTtorddexra
JaBiaenue

99 cBeta. OIbITH bubnuorexa [JOK
I1. H. https://m.edso00.ru/64b4f966
JlebGenena
BoaHoBBIE

10 cBOiCTEA bubmuoreka [{OK

0 https://m.edsoo.ru/f59cfcec
YaCTHI]

Bounsl ne
bpoitns. JInuna
BOJIHBI JIe

10 bpoits bubnuorexa LIOK

1 pasMEpEHL https://m.edsoo.ru/5df8bafl
obmactu
JTOKAJTU3AINH
JBHKYLIEHCS
YaCTHUIIBI

10 | Kopnyckymsipu bubmuotexa [JOK



https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1

0-BOJIHOBOU
JTyaJInu3M

https://m.edsoo.ru/8ccab62a

10

Hudpaxims
3NIEKTPOHOB Ha
KpHCTajuiax

bubmunoreka LIOK
https://m.edsoo.ru/30dbal8c

10

Crienuuka
W3MEpPEHUI B
MUKPOMHUPE.
CooTHotieHust
HEOTIPENIEIIEHH
ocTen
I'eitzenbepra

bubmuoreka IIOK
https://m.edsoo.ru/65783dec

10

Pemenne
rpaduyeckux
3a/a4

bu6mmoreka [IOK
https://m.edsoo.ru/e70195hbd

10

Pemenue
pacUETHBIX
3a71a4

bu6mmoreka [IOK
https://m.edsoo.ru/ee9b3182

10

KontponbHas
pabora 1mo
TEeMaM:
"OCHOBBI
CTO",
"Kopnyckyssip
HO-BOJIHOBO#
ayanu3m"

bu6moreka [IOK
https://m.edsoo.ru/c3de891a

10

OnbITHI 110
HCCIIEA0BAHUIO
CTPOEHHUS
aToma.
IInanerapnas
MO/IENIb aTOMa
Pezepdopna

bu6mmoreka [IOK
https://m.edsoo.ru/312b750a

10

[Toctynarsl
bopa

bubmuoreka [{OK
https://m.edsoo.ru/404dfa9a

11

Bunarsr
CIIEKTPOB.
Cnexktp
YpOBHENU
SHEPTruM aToMa
BOJIOpOJA

bu6mmoreka [JOK
https://m.edsoo.ru/cf74blla

11

CooHTaHHOE U

bubmunorexa LIOK



https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a

BBIHYXJICHHOE
U3IIy4eHUe
cBeTa

https://m.edsoo.ru/f945d85c

11

Jlazep

bubnunoreka LIOK
https://m.edsoo.ru/2288a0c4

11

Hyxnonnas
MOJIEJIb A/1pa
Ieiizendepra-
HBanenko.
3apsin u
MaccoBOE
YUCJIO fApa.
H3oTom®b!.
PannoakTuBHO
CTh

bu6mmoreka [IOK
https://m.edsoo.ru/34ada5de

11

3aKkoH
PaIOaKTUBHOT
0 pacraja.
CsoiicTBa
WOHU3HUPYIOIE
T'0 U3TyYCHHUSI.
Bausane
PaIMOaKTUBHOC
TH Ha KUBEIE
OpraHU3MBI.
Ho3umerpus

bu6moreka [IOK
https://m.edsoo.ru/aab98bef

11

DHeprus CBs3u
HYKJIOHOB B
sape. SnepHsie
cuibl. Jledekr
Macchbl spa.
SnepHsie
peaKIuu.
SnepHsie
pEaKTOPBHI.
[TpoGnembr
YIPABIISIEMOTO
TEPMOSIEPHOT
0 CHHTE3a.
OKOJIOTHYECKU
€ aCIIEKThI
pa3BUTHUA
SAIEpHON

bubmuoreka [{OK
https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

SHEPTreTUKHU

11

MeTtonasl
perucTpanuu u
HCCIIEN0BaHUA
3JIEMEHTaPHBIX
YacTHLI.
@yH1aMeHTaIIb
HBbIE
B3aUMOJICICTBU
s1. bapuoHsl,
ME30HBI U
JICNITOHBI.
[IpencraBnenu
€eo
CrannmapTHOi
MOJIENH.
KBapk-
TJIFOOHHAs
MOJIENb
aJpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/lac08a5hb

11

®du3uka 3a
npeaenaMmu
CrangapTHOi
MOJICIIH.
Témuas
MaTepus u
TEMHas
SHEPrus.
Emnucrso
(buzmdeckoi
KapTUHBI MUpa

bu6moreka [IOK
https://m.edsoo.ru/c026fd37

11

OTansl
pa3BUTHUSA
ACTPOHOMUH.
3HayeHHe
aCTPOHOMHHU

bubmuoreka [{OK
https://m.edsoo.ru/ad73e145

11

IIpumenumoct
b 3aKOHOB
buzuky s
0OBSICHEHHS
MIPUPOIBI
KOCMHUYECKHUX
0OBEKTOB.

bu6mmoreka [JOK
https://m.edsoo.ru/39c44028



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

MeTtonasl
aCTPOHOMHUYEC
KHX
HCCIIeIOBaHUI

12

CoBpeMeHHbIE
OIITHYCCKHEC
TEJIECKOIIBI,
panmoTenecKor
BI,
BHEaTMOC(epH
ast aCTPOHOMHUS

bubnuoreka IIOK
https://m.edsoo.ru/4877aale

12

Bun 3BE3nH0TO
HeOa.
CosBesus,
SIpPKUE 3BE3/BI,
IUIAHETHI, NX
BUJIIMOE
JIBIDKCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/aac588eb

12

Comneunas
CHCTEMA.
CounHize.
ComHeunas
aKTHUBHOCTb.
Hcrounnk
SHEpPruu
CouHia u
3BE3]

bu6mmoreka [IOK
https://m.edsoo.ru/22748eb4

12

3BE3IBI, NX
OCHOBHEIC
XapaKTePUCTUK
u. Jlmarpamma
"CreKTpagbHbI
H xj1acc —
CBETUMOCTH"

bubmuoreka [{OK
https://m.edso0.ru/42169944

12

3Be3 b1
rJIaBHOM
MocJie10BaTeIb
HOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/b3cb766¢

12

Bnyrpennee
CTpOEHHUE
3BE3 L.
CoBpeMeHHbIE
MIpeICTaBICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/d09da494



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494

0
MIPOUCXOKICHH
M U 3BOJIIOLIAHU
ComHua u
3BE3. DTanbl
JKU3HMU 3BE3 ]

12

MneuHsrit
[Iyrs — Hama
I'amakTuka.
Tumsr
raJlakTHK.
Yépusle abIpsI
B spax
raJlakTUK

bu6mmoreka [IOK
https://m.edsoo.ru/7cd10a0a

12

Bcenennas.
Pacmupenue
Bcenennoii.
3akon Xa00ua.
Teopus
Bosnpemoro
B3pHhIBA.
PemukToBoe
W3JTy4YEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/3dbdf0d2

12

MacmraOHas
CTPYKTypa
Bcenennoii.
MeTraranakTuk
a

bu6mmoreka [JOK
https://m.edsoo.ru/ce234633

12

Hepeménnnie
poOIIeMBbI
aACTPOHOMHH

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

13

duznyeckui
MPAKTUKYM T10
TEME
"UccneqoBanu
€ MardHuTHOTO
OJISt
MMOCTOSTHHBIX
MarHuToB'" WM
"HUccmenoBanu
€ CBOMCTB
beppoMaraeTu
KOB'" MK

bu6mmoreka [JOK
https://m.edsoo.ru/67361aef



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef

"UccnemoBanu
€ JCUCTBHUS
IIOCTOSIHHOTO
Marbunra Ha
pamKy ¢
TOKOM"

13

du3nyecKuin
MPAKTUKYM T10
TeMe
"Usmepenue
cuibl Amnepa"
nin "HU3yuenune
3aBUCHUMOCTH
cuiIbl AMrIiepa
OT CHUJIbI TOKA"
WU
"Onpenenenue
MarHUTHOM
WHIYKITUW Ha
OCHOBE
U3MepeHus
cunbl Ammepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

13

duznueckuit
MPAKTUKYM T10
TEME
"UccneqoBaHu
€ SIBJICHUSA
ANEKTPOMATrHHUT
HOH
UHAYKIUK"
HIIH
"Onpenenenue
WUHIYKIAN
BHXPEBOTO
MardHUTHOTO
moas"

https://m.edsoo.ru/c36658da

13

duznueckuit
MPAKTUKYM IO
TEME
"UccmenoBanu
€ SIBJICHMS
CaMOMHIYKIIUU
" wim "COopka

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

MO/IENH
DJIEKTPOMArHUT
HOTO
reHeparopa"

13

duzmueckuit
MIPAKTUKYM I10
TEME
"Usmepenue
nepuojaa
CBOOOTHBIX
KoeOaHui
HUTSHOTO U
MPYKUHHOTO
MasgTHUKOB"

bubnauoreka IIOK
https://m.edsoo.ru/5d159d35

13

duznueckuit
MPAKTUKYM T10
TEME
"[IpeobpazoBa
HUE SHEPTHH B
MPY>KUHHOM
MasTHHUKe"

bu6moreka [IOK
https://m.edsoo.ru/a28026bd

13

duznueckuit
MPAKTUKYM 10
TEeME
"UccnenqoBaHu
€ IIEPEMEHHOTO
TOKa 4yepe3
IOCJIeI0BaTEIIb
HO
COEeIMHEHHbBIE
KOHJIEHCATOP,
KaTylIKy u
pesucrop' win
"UccneqoBaHu
€ paboThI
HCTOYHHUKOB
CBETa B ICIIH
MIEPEMEHHOT0
TOKA"

bu6mmoreka [IOK
https://m.edsoo.ru/89dc2d90

13

duznueckuit
MPAKTUKYM T10
TEeMe
"N3yuenue

bubmunorexa LIOK
https://m.edsoo.ru/b100661a



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a

[apaMeTpoB
3BYKOBOM
BOJIHBI"

13

DOusnyecKkui
MPAKTUKYM T10
TeMe
"Usmepenue
MOKa3aTeJst
MIPEIOMIICHUS
cTekia" i
"[lonyuenue
n300pakeHus B
CUCTEME U3
TIJIOCKOTO
3epKayia u
JINH3BI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

13

dusnueckuit
MIPAKTUKYM I10
TEME
"UccnenqoBaHu
€ 3aBHCHMOCTH
(hokycHOTO
PacCTOSTHUS OT
BelecTna (Ha
npumMepe
KUJKUX JIMH3)"
HIIH
"U3mepenue
(dhokycHOTO
paccTosHUSA
paccenBarOIINX
JIMH3"

bu6moreka [IOK
https://m.edsoo.ru/b879fb3f

14

duznyeckui
MPAKTUKYM T10
TEME
"HaOmronenue
TpaKIuH,
uHTepepeHIn
HH
MOJISIPU3ALIAN
cBera"

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737

14

duznueckuit
MPAKTUKYM IO

bubmunorexa LIOK
https://m.edso00.ru/63756¢47



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47

TeMe
"Onpenenenue
UMITYJIBCa U
SHEPrUu
PEISATUBUCTCKH
X gacTuil (1o
dororpadusam
TPEKOB
3apSIKCHHBIX
YJaCTHII B
MarHuTHOM
nose)"

14

dOuzndeckui
MPAKTUKYM T10
TeMe
"U3mepenue
MOCTOSTHHOM
[Tnanka Ha
OCHOBE
HCCTIEIOBaHUS
dhoTtorddexra”
1581071
"UccnenqoBaHu
€ 3aBUCUMOCTH
CUJIBI TOKA
yepes
CBETOJUO]I OT
HanpspKeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

14

duznyeckui
MPAKTUKYM T10
TEME
"UccneqoBanu
€ CIIeKTpa
pa3peKEHHOTO
aTOMAapHOTO
BOJIOpOJA U
U3MEpPEHNE
MOCTOSIHHOM
Pun6epra”

bubnuorexa [JOK
https://m.edsoo.ru/ec651eb8

14

duznueckuit
MPAKTUKYM T10
TEME
"HccmenoBanu

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e

e
pPaMOaKTUBHOT
o (oHna c
WCIO0JIb30BaHNE
M no3umerpa’
win "HU3yuenune
TTOTJIOIICHUS
Oera-yacTuIl
aroMuHueM"

14

duznueckuit
MPAKTUKYM T10
TEME
"HaOmroaeHus
3BE3IHOTO HEeDa
HEBOOPYKEHHBI
M TJIa30M C
HCIIOJIE30BaHUE
M
KOMIIBIOTEPHBI
X MPUIIOKEHU N
JUTSE
OTpeeICHUs
MMOJI0KESHHUS
HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO
JaTy:
OCHOBHEIC
CO3BE3 AU
CeBepHoro
MOJylapus u
SIPKUE 3BE31b1"
HIIH
"Habnroneuus
B TEJICCKOII
Jlynsl, rutaner,
TYMaHHOCTEN U
3BE3/THBIX
CKOIIJICHUI"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

14

O06o06mIcHNE 1
cUCTeMaTu3aIu
s1 3HaHUH. Ponb
¢bu3uKu u
aCTPOHOMHUU B

bubmunorexa LIOK
https://m.edsoo.ru/ad6ddeed



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed

SKOHOMHYECKO
i,
TEXHOJIOTHYECK
oM,
COITMATBLHOM U
STUYECKOM
chepax
JEeITCILHOCTH
yeJioBeKa

14

O60061enHue n
CHUCTEeMaTH3alu
s 3HaHUi. Ponb
U MECTO
bu3uKu 1
aCTPOHOMHUH B
COBPEMEHHOU
Hay4HOU
KapTUHE MHUpa

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

14

O06o0mmenue u
CHCTEMAaTU3alx
s 3HaHUH. Poib
buzmdeckoin
TEOpUH B
hopmupoBaHUHU
MpEeICTaBICHUI
0 ¢pu3HIECKOM
KapTUHE MHPA,
MECTO
(buzuveckoi
KapTUHBI MUpa
B 0011eM pAy
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MpeICTaBICHU N
0 MpUpoIe

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400f4

14

O06o06meHuEe 1
CHCTeMaTH3aIu
sl 3HAHUH 110
TEME
"Kunemaruka"

bu6moreka [IOK
https://m.edsoo.ru/b032fc4b

15

O060011IEHNE U
CUCTEMATU3AIA

bubmunorexa LIOK
https://m.edsoo.ru/4e31b507



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507

1 3HAHUH 110
TEME
"Kuuemaruka"

15

O06o0061IeHNE 1
CHCTEMAaTH3aIlH
s1 3HAHUH T10
TEME
"Tunamuxa"

bubmnoreka LIOK
https://m.edsoo.ru/2dfbafch

15

O06o00611eHNE U
CHCTEMAaTHU3aIlH
s1 3HAHUH 110
TeMe "CraTtuka
TBEpIOTO Tena"

bu6mmoreka [IOK
https://m.edsoo.ru/3cca482e

15

O06o0mmenue u
cHCTEMAaTH3aIH
s1 3HAHUH 10
Teme "3aKOHBI
COXpaHEHUS B
MexaHuke"

bu6mmoreka [IOK
https://m.edsoo.ru/32a4d1a0

15

O06o0menue u
CHCTEMAaTH3alH
s1 3HAHHUM 110
TeMe "OCHOBEI
MOJIEKYJIIPHO-
KUHETHYCCKOM
Teopun"

bu6moreka [IOK
https://m.edsoo.ru/ed440ca8

15

O06o01enue u
cHCTeMaTH3amu
s1 3HAHWUM 110
TEME
"TepmoarHamMu
ka. TernoBbie
MaIIHbBI"

bu6mmoreka [IOK
https://m.edsoo.ru/c63f7¢10

15

O06006111EHNE U
cHCTeMaTH3amu
sl 3HAHUH 110
TEME
"ArperaTHble
COCTOSIHHS
BEIIIECTRA.
dazoBrIe
nepexoipl"

bu6moreka [IOK
https://m.edsoo.ru/1d36b5b1

15

O060011IeHNE U

bubmunorexa LIOK



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1

cHUCTeMaTH3aIU
s1 3HAHUH 110
TEME
"DJIeKTPUUECKO
e moJjie"

https://m.edsoo.ru/3bf0def9

15

O06o0061IeHNE 1
cHCTeMaTH3amu
s1 3HAHUH I10
TEeMEe
"ITocTOSAHHBIN
BIEKTPUYECKUI

TOK"

bubmuoreka IIOK
https://m.edsoo.ru/71453ee6

15

O06o0mmenue u
CHCTEMAaTH3aIn
s1 3HAHUH 10
Teme "Tokn B
Pa3IMYHBIX
cpenax"

bu6mmoreka [IOK
https://m.edsoo.ru/3d40077a

16

O06o0menue u
CHCTEMAaTH3alH
s1 3HAHWUM 110
TEME
"MarautHoe
mosne"

bu6mmoreka [IOK
https://m.edsoo.ru/3b4c06ae

16

Pe3epBHbIit
YPOK.
O6061enHue u
cUCTeMaTH3alu
sl 3HAHUH 110
TeMe
"DnekTpoMaru
UTHAas

uHIyKOus"

bu6mmoreka [IOK
https://m.edsoo.ru/053e2248

16

Pe3epBHbIit
YPOK.
O06o06mIcHNE 1
cHCTeMaTH3aIu
sl 3HAHUH 110
TEME
"MexaHH4ecKH
¢ KosieOanus"

bu6mmoreka [JOK
https://m.edsoo.ru/d6310bfd

16

PezepBHbIit
YPOK.

bubmunorexa LIOK
https://m.edsoo.ru/5e2bb83d



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d

O06o0061IeHNE 1
cHUCTeMaTH3alx
s1 3HAHUH 110
TEME
"JyeKTpoMaru
HUTHEIE
KoJyie0aHus"

16

Pe3epBHbIit
YPOK.
O06o0mmenue u
CHCTEMAaTHU3aIlH
s1 3HAHUH 110
TEME
"MexaHHn4ecKHn
en
AIEKTPOMATrHHUT
HBIE€ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

16

Pe3epBHbIit
YPOK.
O0o01enue u
CHCTEMAaTH3alH
s1 3HAHHUM 110
Teme "OnTuka"

bu6mmoreka [IOK
https://m.edsoo.ru/52ad1603

16

Pe3epBHbIit
YPOK.
O06o01enue u
cHCTEMAaTH3alH
s1 3HAHHUM 110
TeMe "OCHOBEI
CTO"

bu6mmoreka [IOK
https://m.edsoo.ru/5beclc65

16

Pe3epBHbIit
YPOK.
O06006111EHNE U
cHCTeMaTH3amu
s1 3HAHWUM 110
TEME
"Kopnyckyisap
HO-BOJIHOBOM
nyanuzm"

bubmuoreka [{OK
https://m.edsoo.ru/f7c59d38

16

PesepBHbIi
YPOK.
O60061mmenue u
cUCTeMaTHu3aIu

bubmunorexa LIOK
https://m.edsoo.ru/1f511654



https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654

1 3HAHUH 110
Teme "dusuka
aroma"

Pe3epBHbIit
YPOK.
O06o0061IeHNE 1
cHUCTeMaTU3aI’
16 s1 3HAHHH 110

9 teme "dusuka
aTOMHOTO si/Ipa
u
JJIEMEHTaPHBIX
yactull"

bubmauoreka [IOK
https://m.edso00.ru/905c5ce0

Pe3epBHbIit
YPOK.
O06o0menue u
17 cHCTEMAaTH3aInl
0 s 3HAHWI T10
TEME
"DJIeMEHTHI
actpoduzuxu"

bu6moreka [IOK
https://m.edsoo.ru/2bffb94c

OBIIEE
KOJIMYECTBO
YACOB 1O
[TIPOTPAMME

17

16



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1.®u3zuka. 10 xnacc. YriayOneHHbl ypoBeHb. YueOHUK - KachsHOB
B.A.O6miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «[PODA»; AKimonepHoe
obmectBo «M3narensctBO «IIpocBenienue»

2.®Ou3uka. 11knace. YrnyOneHHslil ypoBeHb. YueOHuk - KacesinoB B.A.

OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AkuioHepHOE
obmectBo «M3narenscTBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1 duszuka: dunakruaeckue matepuainsl 1ist 10 kinacca / A.E.Mapon, E.A. Mapon
— M.: Ipoda, 2021r

2. ®uzuka: Jlugakruueckue Mmarepuansl ais 11 knacca / A.E.Mapow, E.A.
Mapon — M.: JIpoda, 2023r

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

» dusnka B OTKpBITOM KoJuteke http://www.physics.ru

* Konmnekuusa «EctecTBeHHO-HAY4YHBIE SKCTIEPUMEHTBI»: (PU3MKa
http://experiment.edu.ru

* BupTyapHbIM METOIMUCCKUN KAaOMHET yuHuTeNss (U3UKA U aCTPOHOMHUU
http://www.gomulina.orc.ru

* KBaHT: HAay4YHO-TIONYJISPHBIA (PU3HKO-MAaTEeMaTHICCKUH JKypHAI
http://kvant.mccme.ru

» O0yuaromue TpEXypOBHEBBIE TECTHI 0 ¢u3uke: cait B. U. Perensmana
http://www. physics-regelman.com

» ®usnka B annManusx http://physics.nad.ru

* Astrolab.ru: caiit as mrobureneii actporomun http://www.astrolab.ru
Pecypchl 11 TUCTaHITMOHHOTO 00y4YeHUS

1. SIKmacc. https://www.yaklass.ru/

2. Poccwmiickas anextponHas mkosa https://resh.edu.ru/subject/28/11/

3. Cnam I'MA: Pemry ET'D. ®wusuka https://phys-ege.sdamgia.ru/

4. ®UIIN. OtkpeiThiii 6ak 3amaanuid. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
ege

5. ludposas mkona OpenOypxbs http://77.41.182.159/object.php?id=7
6. Bugeoypoxu Ha FOTy6e https://www.youtube.com/









	1.Физика. 10 класс. Углубленный уровень. Учебник - Касьянов В.А.Общество с ограниченной ответственностью «ДРОФА»; Акционерное общество «Издательство «Просвещение» 2.Физика. 11класс. Углубленный уровень. Учебник - Касьянов В.А.
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