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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHWM K pe3ynbTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHOM mnporpammel, npeacrtaBieHHsix B I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus v KoHuenmuu
npenojaBaHus yueoHoro npeamera «Pusznka» B 00pa3oBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ depepanuu,  peaJM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  O0ydarommXcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlieHUWE O MLEJsAX, COAEpNKaHUM, O0OIen
CTpaTeruu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢u3uky yriayOiaEHHOTO YpOBHS IO3BOJISIET pPEaM30BaTh
3a/layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUU JUIs
NPOSIBJICHNST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (HU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mo ¢usMke ONpENeNsioTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOsn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKO OCHOBOM IS pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIINX
mporpaMMmy 1o (HU3MKE HA YypOBHE cpeaHero oobmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI 10 TOJJaM O0yUEHHS;

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

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIOJIb30BaHA YUUTEIAMU (DU3UKHU JUTsI COCTABIICHHUSI CBOMX pab0YHUX TIPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coXpaHEHHs 00s13aTeNIbHON 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
npuMeHeHue (U3MYECKUX 3HAHUM ONpENeNuiio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B GOpMUpOBaHHE YMEHHMH NMPUMEHSTh HAyUHbIN
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 SIBISETCS JIOTMUECKHU
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
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
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 NPEICTABICHUNH U COBPEMEHHBIE TEXHMUYECKUE YCTPOWCTBA, U
TEXHOJIOTUH.

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

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
IIPUHIIMIIOB 0a3MpyeTCsl Ha UCIOJIB30BAHUHM CaMOCTOSITEIBHOTO 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 pabOThl NpakTUkyma. [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 MNpakTUKyMa B CHUCTEMY JIa0OpaTOpHBIX pPaboT, KOTOphIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 00001MIEHHOTO BH 12 O€3 TOIIaroBOi WHCTPYKIIHH.

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 OCOOCHHOCTEH OYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX 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 3aKOHBl 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 MOACNU JUIsl CUTYalluy MTPAKTUKO-OPUEHTHPOBAHHOTO 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 kaOuHera. B kaOuHere GU3HKK MOKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OPMUPYETCS 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.

JlabopatopHoe 00OpyJoBaHWE ISl YYEHUUYECKUX MPAKTUYECKUX pabdoT
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 U LU(POBBIX MNPHOOPOB, 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, pa3BUTHE UX HMHTEJUIEKTyaJIbHBIX 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 PyHIaMEHTAIbHBIX 3aKOHOB (DPU3HUKU;

(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 BO3MOXKHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3UKM Ha YPOBHE CPETHEro 0011Iero 00pa3oBaHUs:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAEC W IS MPUHATUA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojENM, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4HCIE 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
(GuU3NYEeCKNX OSKCIEPUMEHTOB, aHaiu3a U UHTEepIpeTauuud uHPopMaIu,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpoPecCUOHATBHOMN EeITeIbHOCTH, CBSI3aHHOU
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
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 PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. HayuHnslii MeToa Oo3HAHUS 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
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATUUKOBBIC 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. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HANpPSHKEHUS B LENHU TOCTOSHHOTO TOKAa IIPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAHHYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

Ilepemernienne, CKOpOCTb (CpelHsSsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue 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>KHOCTH. YTJoBas M JIMHEWHass cKopocTh. Ilepmon u yactora oOpaieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsAIOB, LENHbIC, MIECTEpEHYATHIE W PpEMEHHBIE IEepenaud,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS 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 NpsIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

N3yuenune pABWKEHHs Tena, OpOIIEHHOTO0 Tropu3oHTaimbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

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

HccnenoBanue 3aBUCHMOCTH TeproAa OOpalleHUs KOHUYECKOTO0 MAasiITHHUKA
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 3akon HproToHa 111 MatepuaaibHONU TOYKHU.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckoil IMHPOTHL. JIBUKEHHUE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuia CONpOTUBICHUS TPU ABHKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHEeHME  PaBHOJCHCTBYIOIIEHM  MPUIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHHM JBH)KEHUA Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



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 BEJIUYMHE YIJIOBOro KoddhduimeHrta
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 TBEpAoe Teno. I[locTtynmatenpbHOe M BpaliaTeIbHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHUS TBEPAOTO TeNla, MMEIOLIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmtynibc MaTepraibHONM TOYKHU, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH 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. lloTeHUManbHas >HEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUECKAsT CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUU.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpy COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
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.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETUYECKOW YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEA U OOBSICHEHHE CBOMICTB BELIECTBA HA OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

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

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIEHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphl TEPMOJIMHAMUYCCKON CUCTEMBI CO CpeTHEH
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTUILL BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

Nzydenune nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEIHHE 3HAUYCHMsI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Beiuncnenue paboTsl o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo TtemnotTel. Temno€MkocTh Tena. YAenbHas U MOJISIpHas
TEIJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. VYaenbHas TEMIoTa CropaHus
TtoriuBa. Pacu€r konmmyecTBa TEmNIOTH mpu Temonepenade. [lonstue 06
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHs  BHYTPEHHEW  DHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKKA I HEPABHOBECHBIX  IMPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaTyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEIUIOEMKOCTEN BEILIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VcmapeHue u KumneHue. Y AelbHas
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.

BnaxxHocth Bo3yxa. AOCOIIOTHASI U OTHOCHUTEINIbHAS BJIAYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanmu TBEpHOrO Tena. Pactsokenue u cxartue. Cnur. Moayins FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEeprun B ha30BBIX MMEpexoiax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS 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 aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMocTd jaedopMmaliui  PE3MHOBOTO oOpasia oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA DJEKTPUUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS DIIEKTPUYECKOTO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

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

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPUUECKOTO 1oIsl. OHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIUAJIOB [JI1 3JIEKTPOCTATUYECKOTO ToJiA (KaK OJHOPOAHOrO, TaK u
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OecKOHEUYHON TUIOCKOCTH. KapTwHbl JWHUN HANPsHKEHHOCTH OSTHUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOIMYECKUE MPOLECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

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

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUH KOHICHCATOPOB.

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 LeTmu.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBnEHHBIX AnekTpruueckux nenei. [Ipasuna Kupxroda.



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

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM I1enmu. MOIIHOCTh HUCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAINPSDKEHHS I PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPU IMOCTOSSHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesa u3MepeHus: ammnepMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
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.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBepXIpOBOAUMOCTb.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

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

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga OJHOBAIEHTHOIO UOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

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

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUuKH, OWOJIOTUH, XUMHUH, Te0rpauu U TEXHOJIOTUH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpPUTETbHBIE TPUOOPHI, I poBas 1adopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCU KOOPJMUHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
AJNEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TeJ, KUIKOCTEH U Ta30B, KUJKHE KPUCTAILIbI, SJICKTPUUECKHE
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 (TMPOCKOI, BOJOMET U JIpyrue), IBUTATEIb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbI, TOJYTIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJAHUKA C TOKOM (MPSAMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKH, Iapa- U JHaMarHETUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
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, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJI MOCTOSTHHBIX 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 U3MEPEHUS CHIIBI AMIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAykuuu. 3aKOH JJIEKTpOMarHUTHOW wuHAyKiuu Dapanes.
Buxpeoe snekrpuueckoe nosie. Toku Pyko.

OJC uHAYKUMHU B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHHUTHOM
noJe.

[IpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: HHAYKIIMOHHASA
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJlOMHUHUEBOU (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUU BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematndeckoe M JTUHAMUYECKOE OIMCAHHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmnryna u ¢dasza kosnebanuil. CBS3b aMIUTMTYIbI KOJIEOAHUN HMCXOTHOM
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 Kojaebanusx. BeiHyX1eHHBIC KoebaHus. Pe3oHaHc.
PezonaHncHas xpuBas. BiusgHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

HaGmroneHne HE3aBUCUMOCTH TTeproAa MalbIX KoleOaHui Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUs MPEACTABICHUH 00 HICATBHON MOJICIH MPY>KMHHOTO MasTHUKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHUH HHUTSAHOTO M HPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BHIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYCHHE CUJIbI TOKA M HANpsOKEHUsS MpH pasiuyHoil (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, mepempadya M moTpediieHue
ANEKTPUYECKON SHEPTHUU.

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

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTpONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3J1IeKTpOMarHUTHOTO 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 IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHUE, MpeloMJIeHUuE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

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

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCcTpaHEHUE MTOTEPEYHBIX U MTPOOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTUUYECKHN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nHPaKpacHOTO U yIbTPAPHUOIETOBOTO U3ITYUCHU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonMHEHOE paclpOoCTpaHEeHUE CBETA B OAHOPOAHOM cpene. JIyd csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBbHBIN MOKa3aTeNb npeaomMiaeHns. [IocTOSIHCTBO 4acTOThI
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. [IpefenbHblil yroa MojJHOro BHYTPEHHETO
OTpa)KEHUS.

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

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE 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 mpubopsl. Paspemaromias cnocoOHOCT. a3 kak onTuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpuMmepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnueckne YCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMiIeHus CTEeKIa.

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 n3o0paxeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenue nucnepcum.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['panunbl  NPUMEHMMOCTH  KJlacCMYECKOM  mexaHuku.  llocTtynatel
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C YHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKOM YaCTHULIbL. DHEPIuUs
ITOKOSI.



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa W DHEPTUU  PEISTHUBUCTCKUX dacTHUI] (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 cmenienus: Buna. I'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. Croneroa. 3akonbl porodddekrra. YpaBHeHHE
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 ndmepenuii B MukpoMmupe. COOTHOIIEHUSI HEONpPeneIEHHOCTEH
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 nmocrosaHoi [Imanka Ha ocHOBe HccienoBanus hoTodddexra.

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 norjioiienue GOTOHOB MPHU MEepexoe 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 KOMIIbIOTED.

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 aapa. M3otomsl.

PannoaktuBHOCTh. Aunb(da-pacnaja. DNEKTPOHHBI M 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.

DHeprust CBS3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JledexT maccsl anpa.

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

Mertozasl 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 (U3UKH [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 CTpOoeHHuE
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.

Macmra0bnas ctpykTypa Beenennoil. MeraranakTuka.

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.

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

0O0o0maomee MoOBTOPEHUE.



O6o0uieHne U cucTeMaTH3alus COAEpXKaHus pas3ziesioB 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 HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
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, poiib PU3HMUECKON Teoprur B POPMUPOBAHUM MPEACTABICHUM
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
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJECTBO. BEKTOpBI 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
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENlb SIKOOH, reHepaTop NMEPEMEHHOI0 TOKA, MHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COMHEYHas Oarapesi, CIyTHUKOBbBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBUI B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH ¥ TPOTHUBOPEUHS B PacCMAaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNBTATOB MEJSIM, OIICHUBATH PUCKHU MOCIEACTBHUI IEITETLHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHOW TEPMHUHOJOTHUECH, KITIOYSBBIMHU MOHATUSIMUA W METOJIAMU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, IPUMEHEHUIO PA3IUYHBIX METOJIOB IMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYMHHO-CJIEJACTBEHHBIC CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTh, MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3MKE B TMPAKTHUECKYIO 00JIacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMHU MOJy4YeHUsT MHPOpMalUU (PU3NYECKOTO COACpKaAHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpEeACTBA HWH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3THYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYIIECTBJISITh OOIIEHHE Ha Yypokax (U3UKK M BO BHE-YPOUHOMU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
NEUCTBUH, pacnpelesiTh POJIU ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYXAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh ~ MTO3HABATENBHYIO  JEATEIbHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTCHHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JIPYAHUIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLIEHMBATh PUCKU U CBOEBPEMEHHO MPUHHUMATh PELICHUS N0 UX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHUS,  BKIIOYAIONIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTh AAaNTHPOBATHCS K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh IMOHHUMATh 3MOIIMOHAILHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
pasperiaTb KOH(QIMKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COLMANbHOM M OSTUYECKOM cdepax AessTeNbHOCTU
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
MPOIIECCOB (SIBJIGHU): HWHEpIMadbHas CUCTEMa OTCuY€Ta, abCOJIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXKEHHUE,
CBOOOJIHOE mMajeHue, alCoNOTHO ymopyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nmuuath yCJIOBHS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTH (UBUIECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOT0 JIBIXKEHHsSI, (OpMYyJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMUYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIJIOBOrO ABHXKEHUS M KOHILIEHTPALUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpneneeBa—Kianeiiposa, mNEpBbIA 3aKOH TEPMOJIMHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JIEKTPOJAUMHAMUKHU (3aKOH COXpPaHCHHS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHW BaXKHBIE COOTHONIIEHMS: 3aKOHbI OMa IJid y4yacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMbI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emiéit BOJNM3UM €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JIBUTATEJS; DJIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh 3JEKTPUUECKOTO TOJIS,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, dJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JIBH)KEHUME 4YacTUIl BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeaTh BEIBOIBI IO pe3yJIbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI TIO MPOBEPKE MPEITOKEHHON THITOTE3bI: TIJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIEpPUMEHTAa, TNpPaKTHKymMa ©  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTAThl W KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCy’KJIEHUH C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3WYECKMMHU TMpoIleccaMu, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iMyHble CrocoObl padboThl ¢ MH(poOpMalHel (HU3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHbOpMALMK, TOJYYEHHOW U3 PA3NUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ NPUOOPETeHMs] HOBBIX 3HAHUM B Mpolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBAaTHO OIEHMBATH BKJAJ KaXXIOTro W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICATEIBHOCTH YEJIIOBEKAa W JAJIbHEMIIEM HAy4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢busuku, pons puuvyeckoil Teopuu B (HOPMHUPOBAHUU TMPEACTABICHHUA O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DJIIEKTPUYECKOE U OJHOPOJHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

pas3iuyath yCJIOBUS (TpaHULbI, O0JACTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHbl JJIEKTPOAUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUWM, 1paBwio  Jlenma, cBa3p  OJC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  IOCTYyJaThl  CHELHAJIbHOM  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeomnpenenénHocteil IeiizeHOepra, 3akOHbI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJisl, Pa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, HHIYKUUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIMW, HHEPTrus MAarHUTHOTO IOJIS
IPOBOAHUKA C TOKOM, PEISTUBUCTCKUM HMIYJIbC, TOJHAS JHEPrusi,
SHEPrus TOKOS CBOOOJHOM YAaCTUIBI, DHEPrus U UMIYJIbC (OTOHA,
MacCOBO€ YMCJIO U 3apAll A1Ipa, SHEPTHsl CBSI3U S]1pa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
AIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(PEepEeHIINS
BOJIH, Audpakuus, IJUCHEPCHs, TIOJHOE BHYTPEHHEE OTpPaKeHUE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHHOTO
aHanu3a v paboThI Jia3epa;

ONpENENATh HANpaBICHUE HWHAYKIMM MAarHUTHOTO MOJII MPOBOJHHMKA C
TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTH H300pakeHUe, CO3aBaeMOe IJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PaCCUUTHIBAThH €r0 XapaKTEPUCTUKH,

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE34aX, B 3BE3AHBIX CUCTEMAxX, B MEXIAJIAKTHYECKOM
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nueckux BEIMYMH B BHAE TIpadUKOB C Y4E€TOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHH;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IBI TIOTYUYCHHS HAYYHBIX aCTPOHOMHUYECKHIX 3HAHUH;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0OBAHMUS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  MCIOJIB30BAHMM MaT€MaTH4YeCKUX METOJOB pEeLIeHHs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (PU3MKU, a TaKKe MHTErpaly 3HAHUN U3 IPYruX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCTOJb30BaTh TEOPETUUYECKHE 3HAHMUA [UIsI OOBICHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh U OLIEHUBATh MOCJIECTBUS 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 TEXHOJNOTMWA JUI JAJbHEHIIETO PAa3BUTUSA YEIOBEYECKOIO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKH W TpPEeAbsSBICHUS Y4eOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWW, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHHEM pa3IUYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiiei npohecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Kourpoububie | IIpakTHyeckue
n/m | mporpamMmsl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
11 Hay4Hnslii MeTO1 MO3HAHUS TPUPO B 6 https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
Wroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 12 1 https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
2.2 Junamuka 11 https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
2.3 Craruka TBEPAOTO TENa 5 https://resh.edu.ru/?ysclid=1lyykpikt|920116889
2.4 3aKOHBI COXpPAHECHHS B MEXaHHUKE 10 https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
Hroro mo pazgeny 38
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 Ocrosel . 15 1 https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
MOJIEKYJISIPHOKUHETUYECKO TEOPUU
T T
3.2 CPMOJUTHAMITRA, T GILIOBRIC 20 1 https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
MaIIHbI
Ar .
3.3 DETETHBIE COCTONHI Bemectsa 14 1 https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
®da30BbI€ MTEPEXO/IBI
Hroro no paszneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1 https://resh.edu.ru/?ysclid=Ilyykpikt|920116889



https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889

4.2 [1oCTOSAHHBIN NEKTPUUYECKUI TOK 24 https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
4.3 Toxu B pa3nu4HbIX cperax 6 https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
Hroro no pazgeny 94
Paszen 5. ®DUSHMUECKHWI MPAKTUKYM
5.1 Pu3NYEeCKUN NPAKTUKYM 16 16 https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
Wroro mo pazueny 16
Pe3epBHOE Bpems 7
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME



https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889

11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 0
2.2 Mexannyeckue KoyieGaHus 10 1
2.3 DNeKTpOMarHUTHBIE KOJICOaHUs 15
54 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
2.5 OnTHka 26 1
Hroro mo pazgeny 61
Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU
3.1 Ocnosbl CTO 5 1
Utoro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15
4.2 ®duznka aToma 6
4.3 ®du3mMKa aTOMHOTO /]pa U 3JI€MEHTapHBIX




YaCTHI]

Hroro no pazneny

26

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHUU M aCTPO(PUIUKU 12 1
Hroro no pazgeny 12
Paznen 6. ®PU3HNUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEMETHOTO COJICPIKAHHSI U OITBITa 16 1
' NeSTeTbHOCTH, IPUOOPETEHHOTO MPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 16
PezepBHOE Bpemst 7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 11 16




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo 4acoB

Bcer | KontpoibH
0 ble padoThl

IIpakTHyeck
ue padoTsl

DJeKTpoHHbIe NN(POBbIe 00pa3oBaTebHbIE PeCypChl

dusnka —
(GbyH1aMeHTalbHas HayKa
0 MpUpPOAE

https://resh.edu.ru/?ysclid=llyykpiktl920116889

Hayunsrit Meton
MTO3HAHUS ¥ METO/IBI
HCCTIEIOBAHUS
(bU3UYECKUX SBICHUIN

https://resh.edu.ru/?ysclid=llyykpiktl920116889

DKCIEpPUMEHT U TEOPUS B
rporecce MO3HaHU
npuposl. Habmonenue
Y DKCIIEPUMEHT B (PU3HUKE

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

CriocoObl U3MepeHus
(bu3NYECKUX BETUYHH

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

AOcomroTHas u
OTHOCHUTEIbHAS
MOTPEITHOCTH
HU3MEpEHUHN (PU3NICCKUX
BEJIMYHH

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

MoaenupoBaHue B
¢usuke. Posib u mecto
¢u3uku B
(dbopmMupoBaHUU

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889



https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889

COBPEMEHHOMN HAYYHOHI
KapTUHBI MUDA, B
IIPAKTUYECKOU
NEATENBHOCTH JIFOIEH

MexaHu4deckoe
nBrokenne. Cucrema
oTCUeTa.
OTHOCUTEILHOCTD
MEXaHUIECKOTO
nerokeHud. [Ipsimas u
oOpaTHas 3a1auu
MEXaHUKA

https://resh.edu.ru/?ysclid=llyykpiktl920116889

PaBHOMepHOE
MNPAMOJIMHEHHOE
newkenue. [ paduaeckoe
OTHCaHKE PABHOMEPHOTO
MPAMOJIMHEHHOTO
JIBUKCHUS

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

CroxxeHue nepeMenieHui
U ckopocteil. Pemenue
3a1a4

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

10

HepaBHoMepHOe
NBUKEeHHE. MTrHOBEHHas
CKOPOCTb. Y CKOpEHHE.
[Ipsimonunelinoe
JBUKEHUE C TOCTOSITHHBIM
YCKOPEHUEM

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

11

Panunyc-Bexkrop
MaTepuanbHOU TOYKH,

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889



https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889

€ro IpOEeKLUU Ha OCU
KoopauHar. Tpaexropus.
[Iepemenienue.
Ckopoctb. x mpoekuuu
Ha OCH KOOpJMHAT

12

I'padmgeckoe onmcanme
MIPSMOJIMHENHOTO
JBUKEHUSI C TOCTOSIHHBIM
YCKOpEHUEM

https://resh.edu.ru/?ysclid=llyykpiktl920116889

13

CBoOoHOE TTaieHNE.
Yckopenue cBOOOTHOTO
najzicHus. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMECHH H
ux rpaduKu

https://resh.edu.ru/?ysclid=llyykpiktl920116889

14

JBmkenue tena,
OpOIIEHHOTO TIOJT YTIIOM
K TOPU30HTY

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

15

Kpusonuneitnoe
nBUkKeHHe. [IBIKeHue 1o
OKPYKHOCTH. YTJIOBasi U
JTUHEIHAs CKOPOCTb.
[lepuon u yactora.
LlenTpocTpemMureabHOE U
MIOJIHOE YCKOPEHUE

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

16

KounTponpnas pabota mo
Teme "Kunemaruka"

https://resh.edu.ru/?ysclid=1lyykpikt|920116889

17

IlepssIif 3akoH HproTOHA.
NHepuuanbHbIe CUCTEMBI

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889



https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889

orcuéra. [IpuHnun
OTHOCHUTEIILHOCTH
lNasmnes.
Hewnnepunansusie
CUCTEMBI OTCUETA

18

Cuna.
PaBHoelicTByIOIIAS
cuna. Bropoii 3akoH
Hsrorona. Macca

https://resh.edu.ru/?ysclid=llyykpiktl920116889

19

BzaumoelicTBre Tenl.
Tpernii 3akoH HeroToHA

https://resh.edu.ru/?ysclid=llyykpiktl920116889

20

[IpuHIun cyneprno3unun
cuia. Pemenne 3amau Ha
MPUMEHEHHE 3aKOHOB
HrroTona

https://resh.edu.ru/?ysclid=llyykpiktl920116889

21

3aKOH BCEMHPHOTO
TATOTEHUS.
DKBUBAJICHTHOCTh
IPaBUTALIMOHHON U
WHEPTHOUM MaccChl

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

22

Cuia TSDKECTU U
ycKopeHue cBoOOHOTO
HaJeHus

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

23

JIBr>xeHue HeOeCHBIX Tell
U MX UCKYCCTBEHHBIX
cyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Keruepa

https://resh.edu.ru/?ysclid=llyykpikt|920116889

24

Cuna ynpyroctu. 3akoH

https://resh.edu.ru/?ysclid=llyykpiktl920116889



https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
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I'yka. Bec Tena

25

Cuna tpenus. [lpupona u
BUJIBI CHJT TPEHHSL.
JIBI>KEHUE B KHUIKOCTU U
rase ¢ ydéToM CHIIBbI
COIIPOTHUBIICHUS CPEJIBI

https://resh.edu.ru/?ysclid=llyykpiktl920116889

26

JlaBienue.
I'mppocraTtnyeckoe
nasinenue. Cuna
Apxumena

https://resh.edu.ru/?ysclid=llyykpiktl920116889

27

AOGCOJIFOTHO TBEPJI0€
teno. [loctynarensHoe
BpallaTeIbHOE JIBIKCHHE
TBEpIOTo Tena

https://resh.edu.ru/?ysclid=llyykpiktl920116889

28

MoOMEHT CuIIbI
OTHOCHUTEJILHO OCH
BpaieHus. [lnevo cubl

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

29

CnoskeHue cul,
MPUIIOKEHHBIX K
TBepomy teny. LlenTp
TSDKSCTH TeJia. Y CJI0BUS
PaBHOBECHS TBEPIOTO
Tena. Bunbl paBHOBECHS

https://resh.edu.ru/?ysclid=1lyykpikt|920116889

30

Pemrenne 3amau mo reme
"CraTtuka TBEpIOTO TENa"

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

31

KonTtponpHas pabota no
teme "JluHAMUKa.
Cratuka TBepmoro tena"

bu6mmoreka Lok
https://m.edsoo.ru/7f416194https://resh.edu.ru/?ysclid=1lyykpikt|92
0116889



https://resh.edu.ru/?ysclid=llyykpiktl920116889
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32

NMnynsc maTeprabHOU
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
LlenTp macc cuctemsl
MaTepUaJIbHBIX TOYEK.
TeopeMa 0 ABMKEHUHN
LIEHTpa Macc

https://resh.edu.ru/?ysclid=llyykpiktl920116889

33

Nmmynsc cuitbl 1
M3MEHEHHE UMITyJIbCca
Tena. 3aKOH COXpaHEeHMsI
nMItynbca. PeaktuBHoe
JIBUKEHHE

https://resh.edu.ru/?ysclid=llyykpiktl920116889

34

MoMEeHT uMItyibca
MaTepuaibHON TOUKH.
[IpencraBnenue o
COXpaHEHUU MOMEHTA
HMITyJIbCA B
LEHTPaJIbHBIX MOJISIX

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

35

Pemrenue 3amad mo reme
"Umnynbe Tena"

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

36

PaGora cuibl Ha MaJIOM U
Ha KOHEYHOM
nepeMeIIeHUH.
I'paduaeckoe
MPEJCTAaBICHUE PAOOTHI
CHIIBI. MOIIIHOCTh CHJTBI

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

37

IloTeHuManbHBIE U
HCIMMOTCHIMAJIBHBIC CUJIBI.
IloTenunanbHas SHEPrus.

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889



https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
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Bropas kocmuueckas
CKOPOCTh

38

Tperbs kocMuyeckas
CKOpOCTh. CBsI3b pabOThI
HENOTEHLHATIbHBIX CUJI C
U3MEHEHHUEM
MEXaHU4ECKOMN IHEPrUun
CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS
MEXaHU4ECKON IHEPrun

https://resh.edu.ru/?ysclid=llyykpiktl920116889

39

VYrpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

YpaBHenue beprymm
U MUAcaIbHON
JKHUIKOCTH

https://resh.edu.ru/?ysclid=llyykpiktl920116889

40

Kunernueckas sneprusi.
Teopema 06 n3MeHEHUH
KMHETUYECKOU SHEepruu
MaTepHUaTbHON TOUKH

bu6mmoreka Lok https://m.edsoo.ru/7f416194

41

KonTtponpHas padora mo
TeMe "3aKOHEBI
COXpaHEHUs B MexaHUKe"

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

42

Pa3Butue npencrabieHuit
O IIPUPOJIE TEILIOTHI.
OcHOBHBIE TIOJIOKEHUS
MKT. Iuddyzus.
bpoyHoBcKkoOe aBUXKEHUE

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

43

Ctpoenue razoo0pa3HbIX,
KHUJIKAX U TBEPJBIX TEII.

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889



https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://resh.edu.ru/?ysclid=llyykpiktl920116889
https://m.edsoo.ru/7f416194
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Xapakrep JBUKEHUS U
B3aUMOJECUCTBUSA YaCTHUI]
BEIIECTBA

44

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

https://resh.edu.ru/?ysclid=llyykpiktl920116889

45

Temmneparypa. Ternosoe
paBHoBecue. [1Ikana
Henscus

https://resh.edu.ru/?ysclid=llyykpiktl920116889

46

Pemrenue 3amad mo reme
"CtpoeHnue BemecTna"

https://resh.edu.ru/?ysclid=llyykpiktl920116889

47

Wneansubii ras. I'azoBnie
3aKOHEI

https://resh.edu.ru/?ysclid=llyykpiktl920116889

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3a1a4

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

49

AOconroTHas
TeMrneparypa. 3akoH
JanpToHa

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

50

H3onpornieccol B
HACaIbHOM Tase C
MOCTOSTHHBIM
KOJIMYECTBOM BeIlleCTBA

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

51

I'padpuueckoe
IpeJCTaBIeHNE
U30IIPOLIECCOB:
n30TepMa, U30X0pa,

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
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n3obapa

52

OcHOBHOE ypaBHEHHUE
MKT

https://resh.edu.ru/?ysclid=llyykpiktl920116889

53

Pemenne 3amau
"OcHOBHOE ypaBHEHUE
MKT"

https://resh.edu.ru/?ysclid=llyykpiktl920116889

54

CBsi3b a0COTIOTHOM
TeMIepaTypbl
TEPMOJIMHAMUYECKOM
CUCTEMBI CO CpeHEN
KUHETHUYECKON dHEpPruen
MOCTYNATEIbHOTO
TEIJIOBOT'O ABMKCHUS €€
YacTHUIL

https://resh.edu.ru/?ysclid=llyykpiktl920116889

55

O06001eHne nu
cucTeMaTH3alus 3HaHUiH
no teMe "OcuoBel MKT"

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

56

KontponpHas padoTa no
TeMe "OcuoBsl MKT"

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

57

TepMoauHamuyeckast
cucTeMa. 3agaHue
BHEIIHUX YCIOBUM TS
T/I cuctembl. BHenHue u
BHYTPEHHHUE ITapAMETPHI.
[TapameTtpsr T]] cuctembl
KakK CpeHUE 3HAUYCHUS
BEJIMYWH, OMUCHIBAIOIIUX
e€ Ha
MHMKPOCKOITMYECKOM

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889



https://resh.edu.ru/?ysclid=llyykpiktl920116889
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YpOBHE

58

HyneBoe nauano
TEPMOJUHAMUKHU.
Camonpou3BobHas
penakcanusa T/l cuctemsl
K TEIIOBOMY
PaBHOBECHIO

https://resh.edu.ru/?ysclid=llyykpiktl920116889

59

Mojens neaabHOTO Ta3a
B TEPMOJMTHAMUKE.
VYcnoBus IpUMEHUMOCTH
3TON MOJEIIH

https://resh.edu.ru/?ysclid=llyykpiktl920116889

60

YpaBHenue Menpeneena-
Knaneiipona u
BBIpA)KEHUE [T
BHYTPEHHEUN SHEPTUHN

https://resh.edu.ru/?ysclid=llyykpiktl920116889

61

Bripaxkenue mis
BHYTPEHHEUN SHEPTUU
0JIHOATOMHOTO
UJeabHOTO Ta3a.
KBazucratuueckue u
HECTaTHYeCKue
MIPOLIECCHI

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

62

DneMeHTapHas paboTa B
TEPMOIMHAMHUKE.
Berurcienue paboThl 1o
rpaduky mporecca Ha
pV-auarpamme

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

63

Temnonepenaua kax
Coco0 U3MEHEHUS

https://resh.edu.ru/?ysclid=llyykpikt|920116889
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BHyTpeHHeM 3Hepruun T/{
cHcTeMBbI 0e3
COBEPLICHUS pabOTHI

64

Kousexmus,
TETUIONPOBOIHOCTb,
W3JTy4YEHHE

bu6mmorexa Lok https://m.edsoo.ru/7f416194

65

KonmaecTBO TEMIOTHI.
TenmoéMKOCTh Tena.

VY nenbHas U MOJIApHAas
TEIUIOEMKOCTH BEIIECTBA.
VaensHasa TemioTa
CrOpaHus TOTUTMBA

bubnuoteka [{ok https://m.edsoo.ru/7f416194

66

Pacuyér xommyectBa
TEIUIOTHI IPU
Terionepenaye

bu6mmoreka Lok https://m.edsoo.ru/7f416194

67

[Tousarue 00 aguabaTHOM
npouecce. [lepBbrit 3aKkoH
TEPMOIMHAMUKHU

bu6mmorexka Lok https://m.edsoo.ru/7f416194

68

KonnuecTBo TEmIOTH 1
paboTa KaKk MephI
W3MEHEHUs BHYTPEHHEN
sHepruu T/ cucremsl

bu6mmoreka Lok https:/m.edsoo.ru/7f416194

69

Bropoii 3akoH
TEPMOJIMHAMUKH 151
PaBHOBECHBIX U
HEPaBHOBECHBIX
IIPOLIECCOB.
Heobpatumocts
MIPUPOIHBIX MTPOIECCOB

bubnuoteka [{ok https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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70

[TpuHIMIIBI AEACTBUSA
TermnoBeiX MatnH. KITJ]

bu6nnoreka Ioxk https://m.edsoo.ru/7f416194

71

MaxkcuMmanbHO€e 3Ha4eHUE
KIIA. Huxn Kapuo

bu6mmorexa Lok https://m.edsoo.ru/7f416194

72

Pemenne 3amau Ha
pacuér KII/] TerumoBbix
JIBUTaTEIe

bu6mmorexa Lok https://m.edsoo.ru/7f416194

73

OKOJIOTUYECKHE aCIIeKThI
HCIIOJIL30BaHUS
TEMIOBEIX JIBUTATEIIEH.
TermoBoe 3arpsi3HEHUE
OKpY)KarOIIEn Cpeibl

bubnuoteka [{ok https://m.edsoo.ru/7f416194

74

Pemenue 3agau

bubnuoteka [{ok https://m.edsoo.ru/7f416194

75

O06o01menue u
CHCTeMaTH3aIus 3HaHuI
10 TEME
"TepmMoarHAMUKA.
TenoBrle MalIHBL"

bu6mmoreka Lok https://m.edsoo.ru/7f416194

76

KontponpHas padoTa no
teme "TepmoanHaMuka.
TenmoBbie MaIMHEB"

bu6mmoreka Lok https:/m.edsoo.ru/7f416194

77

[TapooOpazoBanue u
KOHJICHCAIIHS.
Vcriapenue u KUIeHHe.
VY nenbHas TemiuoTa
napooOpa3oBaHUs

bu6nmoreka Lok https:/m.edsoo.ru/7f416194

78

Hacrimennrsie n
HEHACBIIICHHBIE TIAPBI.

bubnuoteka I{ok https://m.edsoo.ru/7f416194
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KauecTBennas
3aBHCUMOCTD INIOTHOCTHU
U JIaBJICHUS
HACBIIEHHOTO Iapa OT
TEMITePATyPhI, HX
HE3aBUCUMOCTh OT
00BEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTh
TEMITepPaTyphbl KUTICHUS
OT JaBJICHUS B )KUJKOCTH

79

BrnaxnocTs Bo3ayxa.
AOcoiroTHas u
OTHOCUTCJIIbHAA
BJIAJKHOCTDH

bubnuoteka [{ok https://m.edsoo.ru/7f416194

80

Pemrenue 3agau Ha
pacy€T OTHOCHUTEIBHOM
BJIAXKHOCTH"

bu6mmoreka Lok https:/m.edsoo.ru/7f416194

81

Trépnoe Teno.
Kpucrannuueckue u
aMmopdHBbIE Tea.
AHM30TPOIIHS CBOMCTB
KpHUCTAIIJIOB

bu6mmoreka Lok https:/m.edsoo.ru/7f416194

82

IInaBnenue u
KpHUCTaUIU3aLIHS.

VY aenbHas TemiaoTa
iaBneHus. Cyomumarus

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

83

Hedopmariuu TBEPAOTO
Tena. Pactsbkenue u
cxkarue. Casur. Monynb

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889
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IOwnra. Ilpenen ynpyrux
nedopmaruit

84

TennoBoe pacmmpenue
KUJIKOCTEN U TBEPJIBIX
T€]1. AHFapMOHU3M
TEIUIOBBIX KOJIEOaHMi
YacTHI[ BEIIECTBA

bu6mmorexa Lok https://m.edsoo.ru/7f416194

85

YpaBHEHHE TETIIOBOTO
OanaHca

bubnuoteka [{ok https://m.edsoo.ru/7f416194

86

[IpeoGpa3zoBanue
SHEpPruu B (pa3oBBIX
nepexoaax

bubnuoteka [{ok https://m.edsoo.ru/7f416194

87

Pemenue 3agau

bubnuoteka [{ok https://m.edsoo.ru/7f416194

88

[ToBepxHOCTHOE
HaTsKEHHE.
Kanunnsipueie siBieHus.
JaBaeHue mos
HUCKPUBIICHHOM
MMOBEPXHOCTHIO
xuakoctu. Gopmyna
Jlannaca

bu6mmoreka Lok https:/m.edsoo.ru/7f416194

89

O06006111EHNE U
cHCTEMAaTH3aLMs 3HAHUI
1o teme "ArperaTHble
COCTOSIHHS BEILIECTBA.
®dazoBble Iepexoab”

bu6nmoreka Lok https:/m.edsoo.ru/7f416194

90

KonTtponsHas pabota o
TeMe "ArperaTHble
COCTOSIHUS BEILIECTBA.

bubnuoteka I{ok https://m.edsoo.ru/7f416194
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®dazoBble Iepexoan"

91

DnekTpu3alus Ten u eé
MIPOSIBJICHUSI.
DNEeKTPUYECKUM 3apsil.
JIBa BU/1a DIIEKTPUYECKUX
3apsanoB. [IpoBoaHMKY,
TMDIIEKTPUKH 1
MOJTYTTPOBOTHUKH

bu6mmorexa Lok https://m.edsoo.ru/7f416194

92

DneMeHTapHbIN
ANEKTPUYECKUH 3apsifl.
3aKOH COXpaHEeHHs
NIEKTPUYECKOT O 3apsizia

bubnuoteka [{ok https://m.edsoo.ru/7f416194

93

Bzanmoneiicteue
3apsa0B. ToueuHbie
3apsabl. 3akoH Kynona

bu6mmoreka Lok https://m.edsoo.ru/7f416194

94

Pemrenue 3amay mo reme
"3akon Kynona"

bu6mmoreka Lok https://m.edsoo.ru/7f416194

95

DIIEKTPUYECKOE MOJIE.
Ero neiictBue Ha
AIIEKTPUYECKHE 3aPsIb

bu6mmoreka Lok https:/m.edsoo.ru/7f416194

96

Hanpsioxénnocthb
ANEKTPUYECKOTO MOJISL.
[TpoOupbIii 3apsn. JInaum
HaANPsHKEHHOCTH
ANEKTPUYECKOTO TMOJISL.
OnHopoaHoe
IEKTPUYECKOE I0JIE

bu6nmoreka Lok https:/m.edsoo.ru/7f416194

97

IloTeHuMaabHOCTH
QJICKTPOCTATUYCCKOT'O

bubnuoteka I{ok https://m.edsoo.ru/7f416194
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nouad. PazHocts
IIOTCHIINAJIOB U
HaIIpsOKEHUE

98

IToreHnumanpHas dSHEPIUst
3apsza B
NEKTPOCTATHYECKOM
noze. [lorennman
AJEKTPOCTATHYECKOTO
OIS

bubnuoteka [{ok https://m.edsoo.ru/7f416194

99

CBs13b HANPSDKEHHOCTH
0JISL U Pa3HOCTH
MOTEHIIUAJIOB JUIst
IEKTPOCTATUYECKOTO
oJist

bubnuoteka [{ok https://m.edsoo.ru/7f416194

100

[TpunIMn cynepno3uiuu
AIEKTPUUYECKUX TOJIEH

bu6mmoreka Lok https://m.edsoo.ru/7f416194

101

Pemrenue 3agau

bu6mmorexka Lok https://m.edsoo.ru/7f416194

102

[Tone Toueuynoro 3apsiaa.
[Tosie paBHOMEPHO
3apsOKEHHOU chephl

bu6mmoreka Lok https:/m.edsoo.ru/7f416194

103

[Tosie paBHOMEPHO
3apsKEHHOTO M0 00BEMY
mapa. [lone paBHoMepHO
3apsKEHHOU
0ECKOHEYHOM MI0CKOCTH

bubnmoteka Lok https://m.edsoo.ru/7f416194

104

IIpoBoaHMKH B
ANEKTPOCTATUUECKOM
mnmoJie. Y cjaoBue
paBHOBECHS 3apsJI0B

bubnuoreka Iloxk https://m.edsoo.ru/7f416194
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105

JIMDIIEKTpUKY U
MIOJIYTIPOBO/IHUKH B
JIEKTPOCTATUYECKOM
noJe

bu6mmorexa Lok https:/m.edsoo.ru/7f416194

106

Konpgencarop.
DNeKTPOEMKOCTh
KOHJIEHCATOpa.
DNeKTPOEMKOCTh
TUTOCKOTO KOH/IEHCATOPa

bubnuoteka [{ok https://m.edsoo.ru/7f416194

107

[TapamensHoE
COEJJMHEHUE
KOH/IEHCAaTOPOB

bubnuoteka [{ok https://m.edsoo.ru/7f416194

108

IlocnenoBaTenpHOE
COEIHEHNE
KOHJICHCATOPOB

bu6mmoreka Lok https://m.edsoo.ru/7f416194

109

DHeprus 3apssKeHHOTO
KOHJIeHCcaTopa

bu6mmoreka Lok https://m.edsoo.ru/7f416194

110

Pemrenue 3agau
"CoenuHeHue
KOHAEHCATOpOB"

bu6mmoreka Lok https:/m.edsoo.ru/7f416194

111

JBro>keHue 3apsiKEHHON
YaCTHULIBI B OJTHOPOTHOM
AIIEKTPUYECKOM T10JI€

bu6nmoreka Lok https:/m.edsoo.ru/7f416194

112

Pemenue 3amau
"JlelicTBue
AIIEKTPUYECKOTO TOJISI Ha
3apsSKEHHYIO
JBUKYIIYIOCS YyacTULy"

bubnuoteka [{ok https://m.edsoo.ru/7f416194
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113

O06o061IeHNEe 1
CHCTEMAaTH3aIs 3HaHUHM
1o Teme "DIEKTPUIECKOe
mmoJie"

bu6mmorexa Lok https:/m.edsoo.ru/7f416194

114

KonTtponsHas pabora o
TeMme "DIeKTpUYecKoe
nose"”

bu6mmorexa Lok https://m.edsoo.ru/7f416194

115

Cua Toka. IlocTostHHBIH
TOK. Y CJIOBHA
CYITIECTBOBAHMS
IIOCTOSSTHHOT O
AIEKTPUIECKOTO TOKA

bubnuoteka [{ok https://m.edsoo.ru/7f416194

116

HcTtouHuku TOKA.
Hanpsioxenue u 3/1C

https://resh.edu.ru/?ysclid=llyykpiktl920116889

117

3akoH OMa 15 yyacTka
enu. DJIEKTPUIECKOE
COTIPOTHBIICHUE

https://resh.edu.ru/?ysclid=Ilyykpikt|920116889

118

3aBHCHMOCTH
COTIPOTHUBIICHUS
OJIHOPOJTHOTO
MIPOBOJIHHUKA OT €r0
JUIMHBI U IO a1
MOIIEPEYHOTO CCUSHUS

bu6mmoreka Lok https:/m.edsoo.ru/7f416194

119

VY aenbHOE
COIIPOTHUBJICHUE
BemlecTBa. Penienue
3asaq

bubnuoteka [{ok https://m.edsoo.ru/7f416194

120

HOCJ’ICI[OB&TCJ'ILHOC,
napaJijieJIbHOC,

bubnuoteka I{ok https://m.edsoo.ru/7f416194
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CMEILIAHHOE COEAUHECHUE
IIPOBOJIHUKOB

Pacuér pa3zBeTBIEHHBIX

121 | 53EeKTPUYECKUX LEHEH. bubnuoreka L{ox https://m.edsoo.ru/7f416194
[TpaBuna Kupxroda

122 Pemenne 3amau bubnunoreka Lok https://m.edsoo.ru/7f416194
Pabora snexrpuyeckoro

123 | roxka. 3akon Ixoyms — https://resh.edu.ru/?ysclid=Ilyykpiktl920116889
Jlenna

124 Pewenne 3a7a4 Ha 3akon bu6mmoreka Lok https:/m.edsoo.ru/7f416194
Hxoyna- Jlenna
MoimHocTE
IEKTPUIECKOTO TOKA.

125 TemnoBast MOIITHOCTb, https://resh.edu.ru/?ysclid=Illyykpikt|920116889
BBIJIEIIsIEMas Ha
pesuctope

126 Pemenue 3amay bu6mmorexa Lok https://m.edsoo.ru/7f416194
OJ1C u BHyTpEeHHEE

127 | compoTuBiIeHUE bubnuoteka I{ok https://m.edsoo.ru/7f416194
HMCTOYHHKA TOKA
3axkoH OMa 11 TOJIHOU

128 | (3amkHYyTOIf) bubnuoteka I{ok https://m.edsoo.ru/7f416194
ANEKTPUYECKOU IeTTH

129 Pewtenue 3amay bu6nmoreka Lok https://m.edsoo.ru/7f416194

130 if)(::;HOCTB nerotHita bubnuoteka [{ok https://m.edsoo.ru/7f416194

131 | KopoTkoe 3aMbIKaHHe bubnuoreka Lok https://m.edsoo.ru/7f416194

132 Konnencarop B nenu bu6nmoreka Lok https:/m.edsoo.ru/7f416194
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IIOCTOAHHOI'O TOKa

133

Pemenue 3amau

bu6nnoreka Ioxk https://m.edsoo.ru/7f416194

134

Pemrenue 3agad mo reMme
"TloCcTOSAHHBIN
ANEKTPUYECKUH TOK"

bu6mmorexa Lok https://m.edsoo.ru/7f416194

135

Pemrenue 3agaq mo reme
"TlocTOSAHHBINH
ANEKTPUYECKUH TOK"

bubnuoteka [{ok https://m.edsoo.ru/7f416194

136

Pemrenue 3aga4q mo reMe
"TlocToAHHBII
AIEKTPUYECKUN TOK"

bubnuoteka [{ok https://m.edsoo.ru/7f416194

137

O06o0menue u
CHCTEMAaTH3aIis 3HAHUH
o Teme "IlocTostHHBIN
AIEKTPUYECKUN TOK"

bu6mmoreka Lok https://m.edsoo.ru/7f416194

138

KonTtponsHas padota no
teme "[locTosTHHBIM
AIEKTPUYECKUN TOK"

bu6mmorexa Lok https://m.edsoo.ru/7f416194

139

DJIeKTpUYECKast
MIPOBOJMMOCTh
pa3IUYHBIX BEIIECTB.
DNEeKTPpUYECKUI TOK B
MeTaax.
CBepxXnpoBOIMMOCTh

bu6nmoreka Lok https://m.edsoo.ru/7f416194

140

DNEeKTpUUYECKUI TOK B
pacTBOpax M pacruiaBax
IEKTPOJINTOB. 3aKOHBI
®dapanes st

bubnuoteka [{ok https://m.edsoo.ru/7f416194
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OJICKTPOJIN3a

141

DNEeKTPUYECKUM TOK B
razax. [lmazma

bu6mmorexa Lok https://m.edsoo.ru/7f416194

142

DNEeKTPUYECKUM TOK B
BakyyMe. BakyymHubIe
puOOpHI

bu6mmorexa Lok https:/m.edsoo.ru/7f416194

143

DNEeKTPUYECKUMA TOK B
MOJTYIIPOBOTHAKAX

bubnuoteka [{ok https://m.edsoo.ru/7f416194

144

[TosrynmpoBOAHUKOBBIE
prOOpPbI

bubnuoteka [{ok https://m.edsoo.ru/7f416194

145

Pu3nYeCcKUil NPaKTUKYM
no teme "M3mepenne
CHWJIBI TOKA H
HaNpsDKEHUS B LIENU
MOCTOSIHHOTO TOKa MPH
MTOMOIIY aHAJIOTOBBIX U
u(poBHIX
M3MEpPUTEIbHBIX
puOOpoB" WK
"3HaKOMCTBO ¢
nudposoii 1abopaTopueit
o ¢gusuke. [Ipumepsr
u3MepeHus: GPU3NIECKUX
BEJTUYMH MIPH TOMOIIU
KOMITBIOTEPHBIX
TaTYNKOB"

146

®u3nYeCcKU NPAKTUKYM
o teme "M3yuenue
HEPaBHOMEPHOTO
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JBHKECHUS C LICIIBIO
OIIpEIETICHUS
MIHOBEHHOH ckopocTh"

147

Pu3NYECKUN NPAKTUKYM
o Teme "M3mepenue
YCKOPEHHUS TIPU
MPAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JNBIDKEHUH 110 HAKJIOHHOU
IUIOCKOCTH" HIN
"UccnemoBanue
3aBUCHMOCTH TIyTH OT
BPEMEHH TIPHU
PaBHOYCKOPEHHOM
JIBIDKCHUN"

148

OU3NYECKUH TPAKTUKYM
no teme "M3mepenne
YCKOpEHUs: CBOOOTHOTO
nagcHusa" win
"N3ydyeHue IBUKEHUS
Tema, OpOIICHHOTO
FOPU30HTAJIBHO"

149

Ou3nyecKuil MpakTUKyM
o teme "M3yuenue
JIBUKEHHS TeJia 1o
OKPY’KHOCTH C
IIOCTOSIHHOM 110 MO0
CKOPOCThIO" MJIH
"HccnenoBanue




3aBUCHMOCTH IIEPUO/IA
oOpaineHuss KOHTIeCKOTO
MasiTHHUKaA OT €ro
napameTpon"

150

Pu3NYECKUN NPAKTUKYM
o reme "M3mepenue
PaBHOJICHCTBYIOLIEN
CHWJIBI TIPU ABMKEHUU
Opycka 1o HaKJIOHHOM
IJI0CKOCTH" UIH
"[IpoBepka runoTe3sl 0
HE3aBHCHUMOCTH BPEMEHU
JBYDKEHUS OpycKa 1mo
HAaKJIOHHOH IIJIOCKOCTH
Ha 3a/IaHHO€ PACCTOSIHHUE
OT ero maccsl"

151

OU3NYECKUH TPAKTUKYM
no teMe "Hccnenosanue
3aBHCHMOCTH CHUJI
YHpyrocrty,
BO3HHUKAIOIIUX B
MPYXUHE U PE3UHOBOM
oOpasiie, OT uX
nedopmanuu wim
"N3yueHue NBUKEHUS
CHCTEMEI TeJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JErkuit 0ok"

152

Du3n4eCKU NPAKTUKYM




1o reme "M3mepenue
Kod(duIMeHTa TpeHUs
10 BEJINYMHE YTIOBOIO
KoddunreHTa
3aBucumoctu Frp(N)"
niu "HccnenoBanue
JBUKEHUS OpycKa 1mo
HAaKJIOHHOM IIJIOCKOCTH €
MIEPEMEHHBIM
Koa(purmeHToOM
Tpenus" win "N3yyenue
JBUKEHUS Tpy3a Ha Baly
¢ TpeHuem"

153

Pu3nYeCcKUil NPAKTUKYM
no teMe "Hccinenosanue
YCIOBUM paBHOBECHS
TBEPJIOTO TEIA,
HMMEIOIIET0 OCh
BpallleHus" uim
"KoncrpyupoBanue
KPOHIUTEHHOB U pacy€T
CWJI YOPYrocTu'" Ui
"U3yuenue
YCTOMUYMBOCTU TBEPJOTO
TeJa, UMEIOILEro
IJI0111a]1b OTIOPBI"

154

Pu3n4eCcKUi NPaKTUKYM
o teme "M3mepenue
MMITyJIbCa TeJa 10




TOPMO3HOMY IIyTH" WK
"N3mepenue cuiibl TAry,
CKOPOCTH MOJEIU
AIEKTPOMOOHIIS
MOIITHOCTH CHUJIBI TSTH"
niu "CpaBHeHHE
M3MEHEHHUs UMITyJIbCca
TeJa C UMITYJIbCOM CHJIBI"
nin "HccnenoBanue
COXPaHEHHUs UMITyJIbCca
MIpU yIIPyrom
B3aUMOJEHCTBUU" YIIN
"U3mepenue
KMHETUYECKOM SHEPTUU
TeJa 0 TOPMO3HOMY

yTH

155

OU3NYECKUH TPAKTUKYM
o teme "M3ydenue
H30TEPMHUYECKOTO
mpoiecca
(pexomMeH0BaHO
UCII0JIb30BaHUE
nudposoit
nabopaTopun)" WiIH
"N3yueHue u30X0pHOTro
npoiuecca" uian
"N3yuenune n306apHOro
npoiiecca" uiamn
"[IpoBepka ypaBHEHUS
cocrosiHuA"




156

Pu3NYEeCKUN NPAKTUKYM
1o reme "M3mepenue
YAEIbHOU
TEIJIOEMKOCTH" WU
"UccnenoBanue
MpoI1iecca OCTHIBAHUS
BeniecTBa" MM
"UccmenoBanue
aauabatHoro mporecca'
win "U3yuenue
B3aMMOCBSI3U PHEPTUU
MEKMOJIEKYISIPHOTO
B3aNMMOJICHCTBUS U
TeMIepaTypbl KUTICHUS
JKUJIKOCTEH"

157

OU3NYECKUH TPAKTUKYM
o teme "M3ydyenue
3aKOHOMEPHOCTEH
HcnapeHus kujaKocten"”
unu "N3mepenne
YAETBHOM TeIJIOTHI
IJIaBJICHUA Jbaa" WIn
"N3yueHue cBOMCTB
HACBHIILIEHHBIX MTapoB"
unu "N3mepenne
a0COIOTHON BIXKHOCTH
BO3/1yXa U OLIEHKAa MacChl
[1apoB B MOMEIEHUN".
N3mepenne
KoapuureHTa




IOBEPXHOCTHOI'O
HaTAXKCHUA

158

Pu3NYECKUN NPAKTUKYM
o reme "Habnronenue
MIPEeBPAIIECHUS SHEPTUH
3apsHKEHHOTO
KOHJIEHCATOpa B SHEPTHIO
M3JIy4eHHs cBeToauo 1"
win "U3yuenune
MPOTEKAHUS TOKA B IICTIH,
coaepKarien
KOHAEHcaTop" WiIn
"Pacnipenenenue
Pa3HOCTHU MMOTEHITUATIOB
(HampspKEHUS) IpU
MOCJIEIOBATEIbHOM
COEIMHEHUU
KOHAEHCATOpOB"

159

DuU3NYECKUH TPAKTUKYM
no teMe "Hccinenosanue
CMEIIAHHOTO COENUHEHUS
pe3ucTopoB' WM
"U3mepeHue yaenbHOro
COTIPOTHUBJICHUS
MPOBOJTHUKOB" WIJIH
"UccnenoBanue
3aBUCHMOCTH CHUJIbI TOKA
OT HANPSKEHUS JUIS
JIaMIIbl HaKaJuBaHus"




160

Pu3NYEeCKUN NPAKTUKYM
no teme "HaOmronenue
ANEKTpOn3a" Uiu
"U3mepenue 3apsiaa
OJTHOBAJIEHTHOT'O MOHA"
niu "HccnenoBanue
3aBUCHUMOCTH
COTIPOTUBIICHUS
TEPMOPE3UCTOPa OT
TeMIeparypbl" Win
"CHATHE BOJBT-
aMITEpHOM
XapaKTEPUCTUKHU auoaa”

161

PesepBHBIil ypoK.
O06o01menue u
CHCTeMaTH3aIus 3HaHuI
o Teme "Kunemarnka"

162

Pe3epBHbIit ypok.
O6o0mmenue u
CUCTEMaTH3aIus 3HAHUH
mo teme "/IuHamuka"

163

PesepBHbIit ypok.
O06006111EHNE U
cHCTEMAaTH3aLMs 3HAHUI
o Teme "CraTuka
TBEpJIOTO Tena"

164

PesepBHBIN ypOK.
O06o0enue u
CHUCTEMAaTH3alMs 3HaHUU




110 TeMe "3aKOHBI
COXPAHEHHUS B MEXaHUKe"

165

PesepBHBIN ypOK.
O06o0061IeHNE 1
CHCTeMaTH3alus 3HaHuI
1o TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETHYEC
Kol Teopun”

166

PesepBHBIi ypOK.
O06o0mmenue u
CHCTeMaTH3aIus 3HaHUI
110 TeME
"TepmoauHaMuUKa.
TenoBrIe MaIIHEBL"

167

Pe3epBHbIit ypok.
O06o0mmenue u
CHCTeMaTH3alus 3HaHuI
1o teme "ArperaTHbie
COCTOSIHHS BEILIECTBA.
®dazoBble Iepexo b

168

Pe3epBHbIil ypok.
O06006111EHNE U
cUCTeMaTu3aIlus 3HaHUH
1o TemMe "DIEeKTPUIECKOe
nosye"

169

PesepBHBIN ypOK.
O06o06mIcHNE
CHCTEeMAaTHU3alMsl 3HaHHUI
o teme "[locTosTHHBINM




ANEKTPUUECKUH TOK"

PesepBHBIl ypOK.
O06o0mmenue u

170 CHCTEMAaTH3aIMs 3HAHUI 1
o Teme "Toku B
pa3iauyuHbIX cpenax”
OBIIEE KOJIMYECTBO
m 170 16

YACOB I10 ITPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne nugposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
B3aumoeiicTBr€E MOCTOSTHHBIX MarHUTOB U
bubmmoreka Lok
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJe. 1
https://m.edso0.ru/7f416194
I'unore3a Ammnepa
Bekrop marautHON mHAyKIuu. [IpuHmn
2 CVYIIEPIIO3UIINY MarHUTHEIX ITosei. JIuauu 1 bubnmorexa Lok
YHepHost ' https://m.eds00.ru/7f416194
MarHUTHON WHIYKITUU
3 MarsuTHO€ T0JIe TPOBOTHUKA ¢ TOKOM. OTBIT 1 bubnuoteka ok
Opcrena https://m.edso0.ru/7f416194
bu6mmoreka ok
4 Cuna A & 1
118 AAMIIEpa, ©¢ HATIpaBJICHIE 1 MOAYIT https://m.eds00.ru/7f416194
bu6mmoreka ok
5 Pemenue 1
HHeHHe salat https://m.edso0.ru/7f416194
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka Lok
DIEeKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edso0.ru/7f416194
Cuina JlopeHiia, e€ HanpaBJIE€HUE U MOTYJIb.
7 JIBr>keHMe 3apsyKEHHOW YaCTHIIbI B 1 bubmotera [ox
3 B https://m.edsoo.ru/7f416194
OJIHOPOJHOM MarHUTHOM II0JIe
8 Pemtenue 3amay 1 Bubmorexa Hox
https://m.edsoo.ru/7f416194
bu6nmoreka Lok
9 Pa6ora cunel Jlopenia 1
peHn https://m.edsoo.ru/7f416194
10 Pemenne 3agau 1 bu6nmoreka Lok
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https://m.edso0.ru/7f416194

MarauTtHoe 1oJjie B BELIECTBE.

bubnuoreka Lok

1 deppoMarHeTuky, rnapa- 1 IMaMarHeTuKu https://m.edso0.ru/7f416194
12 OcHOBHBIE CBOMCTBA (PePPOMArHETUKOB. bubnuoteka Lok
[Tpumenenne heppoMarHeTHKOB https://m.edsoo.ru/7f416194
13 Pemenne 3agau no reme "MarautHoe mose" bubmorera [ox
https://m.edso00.ru/7f416194
14 Pemtenue 3amau no reme "MarautHoe mose" bubnmorexa Lok
https://m.edso0o.ru/7f416194
15 SIBrieHune AneKTpoMarHuTHOM HHAYKIUU. [ToTok bubmmoreka ok
BEKTOpa MAarHUTHON UHIYKIIUH https://m.eds00.ru/7f416194
bubmmoreka ok
16 SAC mHayKumH https:// m.edso;I ru/7f416194
17 3aKoH AIEKTpOMarHuTHOM uHAyKInu dapases bubmorexa Lox
https://m.eds00.ru/7f416194
18 Buxpesoe anexrpudeckoe noje. Toku dyko bubamorexa [ox
https://m.eds00.ru/7f416194
19 OJIC MHAYKIMHU B IBUKYIIUXCS MTPOBOJHUKAX bubnmorexa ok
https://m.eds00.ru/7f416194
bu6mmoreka Lok
20 Pemterme saza https:// m.edsoc%.I ru/7f416194
bu6nmoreka Lok
21 llpasio Jletia https:// m.edsoc])_.[ ru/7f416194
99 WNunykruBHoCTh. KaTyika MHAYKTUBHOCTH B bu6nmoreka Lok
[EeNH HOCTOSIHHOTO TOKa https://m.edsoo.ru/7f416194
bu6nmoreka Lok
23 SABnenne camonHaykiuu. IJ1C caMOMHAYKINN httos//m.e dsocI)_.[ru 17£416194
24 DHeprus MarHUTHOTO TIOJISL KaTYIIKU C TOKOM. bubnuoreka Lok
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DNEeKTPOMarHuTHOE IoJIe

https://m.edso0.ru/7f416194

bubnuoreka Lok

25 Penterre sazat https://m.eds00.ru/7f416194
26 O06o01IeHre U CHCTeMAaTH3alns 3HAHUN TI0 TeMe bubnuoteka Lok
"DnexTpoauHaMuKa" https://m.eds00.ru/7f416194
97 KonTponsnas pabora no teme bubnuoreka Lok
"OnexkTpoauHaMuka" https://m.eds00.ru/7f416194
28 KonebarensHas cucrema. CBOOOIHBIE bubmmoreka Lok
KoJiebanus1. ['apMoHUYEeCKre KoIeOaHus https://m.edsoo.ru/7f416194
29 KunemaTtnueckoe n IMHAMHUYECKOE OTTMCAHHUE bubmmoreka ok
KOJe0aTeNIbHBIX ABMKECHUI https://m.edso0.ru/7f416194
DHepreTuveckoe onvucanne. BeiBos
30 JTUHAMUYECKOTO OTTMCAHUS TAPMOHNYECKHUX bubnuoteka ok
KoJIeOaHUHW W3 MX PHEPTreTUUYECKOTO U https://m.eds00.ru/7f416194
KHHEMATUYECKOTO OTTUCAHUS
. bu6mmoreka Lok
31 AMIIHTY A 1 pasa koxebanmil https://m.eds00.ru/7f416194
[Tepuona u yactora kosiebanuid. [leprom Mambix
39 CBOOOIHBIX KOJIEOAHMI MaTEMAaTUYECKOTO bu6mmoreka Lok
MasTHUKA. [leprnoa cBOOO HBIX KOJIeOaHUH https://m.edsoo.ru/7f416194
MPYXKUHHOTO MasATHUKA
33 3aryxaromue Kojebanus. Beinyx/1eHHbIE bubnuoreka Lok
koJieOanus. Pe3onanc https://m.edsoo.ru/7f416194
34 ABTOKOJICOaHUS bubmotera [ox
https://m.eds00.ru/7f416194
bu6nmoreka Lok
35 Pemterite saza https://m.eds00.ru/7f416194
36 VYpoxk-koHpepeHuus "MexaHUUECKHE bubnuoreka Lok
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KoJIe0aHUs B MY3bIKQIbHBIX HHCTPYMEHTaX"

https://m.edso0.ru/7f416194

O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

bubnuoreka Lok

37
"MexaHn4eckue koneOanus" https://m.edsoo.ru/7f416194
38 DNEKTPOMAarHUTHBIE KOJICOAHHUS. bubnuoteka Lok
KonebarenbHbIN KOHTYD https://m.edsoo.ru/7f416194
®opmyna Tomcona. CBsi3b aMIUIATYIBI 3apsiia
39 KOHJICHCATOPa C aMIUTATYION CHIIBI TOKA B bubamorexa [ok
8 P e https://m.eds00.ru/7f416194
KoJie0aTeIbHOM KOHTYpE
40 3aKoH COXpaHEHUs SHEPTHH B HI€aTLHOM bubnuoteka [{ox
KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/7f416194
41 3aTyxaronue 1eKTPOMarHuTHbIE KOJICOaHMsI. bubnuoteka ok
BoinyXIeHHBIE 3JIEKTPOMarHuTHbIE KOJIeOaHUs https://m.edsoo0.ru/7f416194
42 [Tepemennsbiii TOK. Pe3ucTop u KoHAEHCATOP B bubnuoteka ok
LIeNY TTIEPEMEHHOTO TOKA https://m.edso0.ru/7f416194
43 Karyiika HHIYKTUBHOCTH B LIETIH IEPEMEHHOTO bubnuoreka Lok
TOKa https://m.edsoo.ru/7f416194
44 3akon OMa Jyisl 2JIEKTPUYECKOM 1enu bubnuoreka Lok
MepPEMEHHOTO TOKa https://m.eds00.ru/7f416194
MOIIHOCTh IEPEMEHHOTO TOKa. AMIUIUTYIHOE
45 U JICHCTB €€ 3HauYeHHE CUJIbI TOKA U bubamorexa [ox
8 T https://m.edso0.ru/7f416194
HaMPSHKEHUS
46 Pe3onaHC B 2JIeKTpUUECKOM HIEeTTH bubamorexa [ox
P H https://m.edsoo.ru/7f416194
bu6nmoreka Lok
47 Pewrenue 3agau
A https://m.edsoo.ru/7f416194
Wneansublif Tpancdopmatop. [Iponssoactso,
. bubnmoreka Lok
48 nepenava v moTpedIeHue MEKTPHUSCKON

SHEPrUHn

https://m.edsoo.ru/7f416194
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DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE

bubnuoreka Lok

49 anekTposnepruu. Kynerypa I/ICH(\)JJIL3OBaHI/I$I httos://m.edsoo.ru/7fA16194
AJIEKTPOIHEPTUHU B IOBCEAHEBHOM KU3HU
bubnuoteka Lok
50 Pemenme a2 https://m.edsocI)_.[ ru/7f416194
bubnuoteka Lok
>1 Pemmenme sz https:// m.edsocl)_.[ ru/7f416194
59 O0600611eHre U crucTeMaTu3alys 3HaHu| 10 TeMe bubnuoreka Lok
"JyeKTpOMarHuTHbIE KoseOaHus" https://m.eds00.ru/7f416194
53 MexaHn4deckre BOJTHbI. XapaKTEPUCTUKU bubnuoteka ok
MEXaHUYECKHUX BOJIH https://m.eds00.ru/7f416194
54 CBoiiCTBa MEXaHHMYECKUX BOJIH bubmorexa Lox
https://m.edsoo0.ru/7f416194
bubnuoreka Lok
= 3BYK. XapaKkTepuCTHKi 3ByKa https:// m.edso;I ru/7f416194
56 HNudpaszsyk u ynerpassyk. [llymoBoe bubnuoreka Lok
3arpsiI3HEHUE OKPYKAIOUIEH CpeJIbl https://m.eds00.ru/7f416194
bubnuoreka [{ox
> Pemmerme s https:// m.edsoc%.I ru/7f416194
58 DJIEKTpOMarHuTHbHIE BOJIHBI. M3myyeHue bubnuoreka [{ok
3JIEKTPOMArHUTHBIX BOJIH https://m.eds00.ru/7f416194
59 DHeprus 31eKTPOMarHuTHbIX BoJH. CBOICTBa bubnuoreka I[{ok
3JIEKTPOMArHUTHBIX BOJIH https://m.eds00.ru/7f416194
60 [ITkana 3mekTpoMarHuTHEIX BOJH. [[puMenenne bubnuoreka I[{ok
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edso0.ru/7f416194
[IpuHUHMIIBI PaIUOCBS3U U TEIEBUACHMUS.
61 Pannonokanusi. Dn1eKTpOMarHuTHOE bubmmorexa [ox

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl

https://m.edsoo.ru/7f416194
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KonTtponsHas padora o teme "Konebanus u

bubnuoreka Lok

62 BOJIHBI" https://m.edso0.ru/7f416194
63 Caert. 3aKOH NMPSMOJIMHEHHOTO bubnuoteka Lok
pacnpocTpaHeHus CBETa https://m.eds00.ru/7f416194
64 Pemenue 3aga4 Ha NpUMEHEHHUE 3aKOHA bubnuoteka Lok
MPSIMOJIMHENHOTO PACIIPOCTPAHEHMS CBETA https://m.edso0.ru/7f416194
65 OTtpaxenue cera. [1nockoe 3epkaio. bubnuoteka [{ox
Cdepuueckoe 3epkaiio https://m.edsoo.ru/7f416194
[Ipenomienne cBeta. AGCOIOTHBIN U
66 OTHOCHTEJIbHBIN NIOKA3aTeIb IPEIOMIICHUS. bubnuoreka Lok
[TosnHoe BHYTpeHHEee oTpakeHue. [IpenenbHbii https://m.eds00.ru/7f416194
YTOJI TIOJTHOTO BHYTPEHHETO OTPAKEHUS
67 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB bubnuoteka ok
OTpakKE€HUS U MPEJIOMJICHUS CBETA https://m.eds00.ru/7f416194
68 Xon nyden B mpusme. Jlucnepcus cBerta. bubnuoreka Lok
CroxHbIl cocTaB Oenoro ceera. Llper https://m.edsoo.ru/7f416194
69 JInnzel. DOKyCHOE pacCTOSIHUE U ONITUYECKAs bubnuoreka Lok
CHUJIa JIMH3BI https://m.eds00.ru/7f416194
70 [TocTpoenne n300pakeHUi B TMH3aX U UX bubnuoreka Lok
cucTtemMax. YBEJIUYEHUE JIUH3bI https://m.eds00.ru/7f416194
71 Pemenue 3a1ay Ha MOCTPOCHHUE N300PAKECHHUI, bubnuoreka Lok
MOJIy4aeMbIX C TOMOILBIO JINH3 https://m.edsoo.ru/7f416194
bu6nmoreka Lok
72 I'1a3 xak ontuyeckasi cucrema
https://m.edsoo.ru/7f416194
73 Pemenue 3agau. [Ipeaens npuMeHUMOCTH bubmmoreka Lok
F€OMETPUUECKOU ONITUKU https://m.edso0.ru/7f416194
74 CKOpOCTb CBETA U METO/IbI €€ U3MEPEHUS bubamorexa Lok

https://m.edsoo.ru/7f416194
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bubnuoreka Lok

75
Jlucniepens cera https://m.edsoo.ru/7f416194
bu6mmoreka Lok
76 u
HTepepeHI CBeTa https://m.edsoo.ru/7f416194
77 KorepenTHble HCTOYHUKH. Y CIIOBUSA bubnuoreka Lok
HaOJIO/ICHUS] MAKCUMYMOB 1 MUHUMYMOB https://m.eds00.ru/7f416194
bubmmoreka Lok
78 P
CHICHHE 3411 https://m.eds00.ru/7f416194
bubmmoreka Lok
79 I1
PUMEHCHHE HHTEPdEpeHIIT https://m.edsoo.ru/7f416194
bubmmoreka ok
80
Jingpaxuus csera https://m.edsoo.ru/7f416194
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka Lok
HaOIIOZICHUS TJIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/7f416194
bu6mmoreka ok
82 P
CILICHHE 3a1a4 https://m.edsoo0.ru/7f416194
83 [TonepeunocTh cBETOBBIX BOJH. [lonspuzamms bubnuoteka [{ox
CBeETa https://m.edsoo0.ru/7f416194
bu6mmoreka Lok
84 P
CILICHHCE 3a1a4 https://m.edsoo0.ru/7f416194
85 CBeTOBBIE ABJIEHUS B IPUPOE bubnmorexa [ox
PHpOA https://m.edsoo.ru/7f416194
86 O00011eHre U cUCTEMATU3ALMS 3HAHUN 1[I0 TEME bu6nmoreka Lok
"Ontuka" https://m.edsoo.ru/7f416194
87 Kourtponsaas padora o reme «OIITuKa bubmotexa [ox
p p https://m.edsoo.ru/7f416194
88 ['panu1IbI TPUMEHUMOCTH KIACCUYECKOM bu6nmoreka Lok

MEXaHUKHU. 3aKOHBI QJICKTPOANHAMUKHU U

https://m.edsoo.ru/7f416194
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MPHUHIOHAIT OTHOCUTCIIBHOCTHU

ITocTynatel cieruanbHON TEOPUU

bubnuoreka Lok

89
OTHOCHUTEIbHOCTH https://m.eds00.ru/7f416194
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[Ipeo6pazopanwms Jlopenna. Ycinosue
bu6mmoreka Lok
90 NPUIUHHOCTH. OTHOCUTEIBLHOCTh
https://m.eds00.ru/7f416194
OJIHOBPEMCHHOCTH. 3aMeIJICHIE BPEMEHU H
COKpAII[EHUE JITHHBI
91 DHEPrus ¥ UMITYJIbC PEISATHBUCTCKON JaCTHIIBI bubmorera Iox
P YIep t https://m.eds00.ru/7f416194
92 CBs3b MaccChl C SHEPTUEH U UMITYJIECOM bubnuoteka ok
PETNATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS https://m.eds00.ru/7f416194
93 PaBHOBeCHOE TEIJIOBOE U3ITYICHHE bubmorexa Lok
i https://m.edsoo.ru/7f416194
bu6mmoreka ok
94 3akoH cMmere Buna
KOT enietemet Bt https://m.edso0.ru/7f416194
bu6mmoreka ok
95 I'mnote3a M. Ilinanka o kBanTax. ®OTOHBI
https://m.edso0.ru/7f416194
bu6mmoreka Lok
96 OHe
HEPIHA H HMITYIEC (OTOHA https://m.edso0.ru/7f416194
97 dotoapdext. OnbiTel A. I'. CroneToBa. 3aKOHbBI bubnuoreka Lok
dhoTtorddexra https://m.edsoo.ru/7f416194
98 VYpasHenue DitHiTeitHa 1715 PoTodPdexTa. bubnuoreka Lok
"Kpacnas rpanuna" ¢potoaddexra https://m.edsoo.ru/7f416194
bu6nmoreka Lok
99 .0 IT. H. JIe6
Alaprertite caeta. OmbITe! coeaca https://m.edsoo.ru/7f416194
100 BonHOBEIE CBOMCTBA YaCTHIL bubmorexa [lox

https://m.edsoo.ru/7f416194
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Bouns! ne bpoins. J{nuna BosHsl e bpoiis u

bubnuoreka Lok

101 pa3Mepbl 00JaCTH JIOKAIN3ALUH IBHKYILEHCS httos://m.edsoo.ru/7f416194
YaCTHUIIbI
. bubnuoteka Lok
102 KopryckyspHo-BOTHOBOH Ayati3m https://m.edsocI)_.[ ru/7f416194
103 Judpakuus 3JeKTPOHOB Ha KpHUCTaJIax Bubnuorexa Lok
https://m.edsoo0.ru/7f416194
Crienn¢uka u3mMepeHuit B MUKPOMUDPE.
104 CooTHolIeHUs HEOTIpeACTIEHHOCTEN bubmmorexa Lok
TeizenGepra https://m.edsoo0.ru/7f416194
bubnuoreka Lok
105 Peuerne rpaurieckix sanas https:// m.edso;I ru/7f416194
N bubnuoteka ok
106 Pemenne pacuCrrIx 3azay https:// m.edso;I ru/7f416194
107 KonTtponbHas padoTa mo temam: "OCHOBBI bubnuoreka Lok
CTQO", "KopnyckynsipHO-BOJHOBOM ayanu3m" https://m.edsoo.ru/7f416194
108 OnbITHI IO UCCIEAOBAHUIO CTPOCHUS aTOMA. bubnuoreka Lok
[InanerapHas mozaenb aroma Pesepdopaa https://m.edso0.ru/7f416194
bubnuoreka Lok
109 Hoctynatet bopa https:// m.edsoc%.I ru/7f416194
110 Bunel cniekrpoB. CrieKTp YpOBHEH S3HEPTUU bubnuoreka Lok
aToMa BOJIOpOJia https://m.edsoo.ru/7f416194
111 CrioHTaHHOE U BBIHYKJCHHOE U3JIy4CHHE CBETA bubnmorexa Lok
https://m.edsoo.ru/7f416194
bubnmoreka Lok
112 Jlasep https:// m.edsocI)_.[ ru/7f416194
113 Hyxnonnas monens siapa ['eiizenOepra- bubnmoreka Lok

HBaneHko. 321135[,[[ 1 MacCCOBOC YUCIIO AApa.

https://m.edsoo.ru/7f416194
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N3otonsl. PagnoaktuBHOCTH

3aKoH paguoaKkTUBHOIO pacnaja. CBoiicTBa
WOHHU3UPYIOLIErO U3JlydeHus. Biausaue

bubmmoreka Lok

114
PaIMOaKTUBHOCTH Ha KUBbIE OPraHU3MBI. https://m.eds00.ru/7f416194
Ho3zumerpus
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie
cwibl. Jledext Maccel siapa. SnepHble peakinm.
115 SInepubie peakTopsl. IIpo0aemMbl aBJIIEMOTO bubnmorexa Lok
p P PHl- 1P yip https://m.edsoo0.ru/7f416194
TEPMOSIJIEPHOTO CUHTE3a. DKOJIOTUIECKUE
ACTICKTBI Pa3BHUTHUS SJICPHON SHEPTeTHKH
MeToIbl pEeTHCTPAIMH U UCCIICOBAHHMS
JJIEMEHTAPHBIX YacThIl. DyHIaMEHTAbHBIC
. bubnuoteka ok
116 B3aMMOJENCTBUS. baproHbl, ME30HBI 1
. https://m.edso00.ru/7f416194
nentoHnsl. [IpencraBnenue o CtangapTHOM
Mojienu. KBapk-TiirooHHast MOJIeTh apOHOB
®wuzuka 3a npenenaMmu CTaHIAPTHOW MOJIETH.
i R bu6mmoreka Lok
117 Témuas marepus u TéMHas SHeprHs. EnnHCcTBO
B https://m.edsoo.ru/7f416194
(hbM3UYECKO KapTUHBI MUPa
118 DTarbl pa3BUTH ACTPOHOMHH. 3HAYCHUE
aACTPOHOMHUHU
[IpuMeHMOCTh 3aKOHOB (DU3UKHU IS
119 00BSICHEHUS IPUPOIBI KOCMUUECKUX 00BEKTOB bubmorexa Lok
pHpoZ o https://m.edso00.ru/7f416194
MeTopl aCTPOHOMHYECKHUX UCCISA0BaHUI
CoBpeMEHHBIC ONITHYECKUE TEICCKOTIBI,
120 aIMOTENECKOIIbI, BHEATMOChEpHas bubnnorexa ok
p ’ P https://m.edsoo.ru/7f416194
aCTPOHOMHUS
121 Bun 3Bé3anoro Heba. CosBe3ausl, spKue 3BE3/bI, bu6nmoreka Lok

IJIaHEThI, UX BUAUMOC IBUXKCHUC

https://m.edsoo.ru/7f416194
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Counneynas cucrema. Comnaite. ConHeuHas

bubnuoreka Lok

122 aKTUBHOCTh. McTounuk sneprun ConHia u
. P B https://m.edso0.ru/7f416194
3BE3 T
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
123 Juarpamma "crieKTpajibHbBIN KIIAcc — bubamorexa Lok
P " P https://m.edso0.ru/7f416194
CBETUMOCTH
124 3Be3/1bI TJIABHOM MOCIIEI0BATETLHOCTH bubamorexa [ok
g A https://m.eds00.ru/7f416194
Bayrpennee ctpoenune 38€31. COBpeMeHHbIE
125 IpeICTaBIEHUS O TPONCXOKICHIH 1 YBOIIOINU bubnmorexa [ox
p . p . https://m.edsoo.ru/7f416194
CouHIta ¥ 3BE€3]1. DTamkl )KU3HU 3BE3]

126 Mneunstii [Iyre — Hama ["amakruka. Tunst bubnuoreka Lok
rajnakTuk. YEpHbIE ABIPHI B sI/Ipax rajlakTUK https://m.edsoo0.ru/7f416194
Bcenennas. Pacmiupenne Beenennoid. 3akoH BuG

oteka Lo
127 Xabb6ma. Teopust bonbiioro B3peiBa. nommoreka Lok
https://m.edso0.ru/7f416194
PennkroBoe nznyueHue

128 Macmrabnas cTpykrypa BeenenHoii. bubnuoreka Lok
MeraranakTuka https://m.eds00.ru/7f416194

bu6mmoreka Lok

129 Hepeménnsie mpo06iieMbl aCTpOHOMUHT

P P P https://m.edso0.ru/7f416194
Ou3nyecKuil MPakTUKyM 10 TEME
"UccnenoBanne MarHUTHOTO TIOJISL MTOCTOSTHHBIX

130 marauToB'" i "MccienoBanue CBONCTB bubnuoreka ok
dheppomarnerukoB" unu "HMccnenoBanue https://m.edsoo.ru/7f416194
JEHCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131 @uznyeckuil NpakTukyMm 1o teme "M3mepenue bubnuoreka Lok

cwiibl Amnepa" nnu "M3ydeHne 3aBUCUMOCTH

https://m.edsoo.ru/7f416194
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CuJIbl AMIiepa OT CHJIbI TOKA" UITN
"OnpeneneHye MarHUTHOW MHAYKIIMU Ha
OCHOBE U3MEpeHMsI cuiibl Amnepa”

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sSIBICHUS SJIEKTPOMArHUTHOM

bu6mmoreka Lok

132 uHaykuu" wim "OnpeaeneHue HIyKIUn https://m.edsoo.ru/7f416194
BUXPEBOTO0 MarHUTHOTO NoJs"

@uU3NYECKU IPAKTUKYM I10 TEME

133 "UccnenoBanue sSBICHUS] CAMOUHIYKITUU'" W bubnuoteka [{ox
"COopka MOJIeH JIEKTPOMAarHUTHOTO https://m.edsoo.ru/7f416194
reseparopa"
®usnueckuil NpakTUKyM 1o teme "M3mepenue

134 nepuoaa cBOOOHBIX KOJIEOAHU HUTSHOTO U bubnmorexa Lok

\ https://m.edsoo0.ru/7f416194
MPY’KUHHOTO MAasiTHUKOB
DU3NYECKUH TPAKTUKYM 10 TEME
135 "[IpeoOpazoBanue SHEPTUU B IPYKUHHOM bubmorexa Lox

" https://m.edsoo.ru/7f416194
MasTHUKE
DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOI0 TOKa Yyepes

136 MIOCJIE0BATENIBHO COETMHEHHBIE KOHIEHCATOP, bubnuoreka Lok
KaTymky u pesuctop" wim "MccnenoBanue https://m.eds00.ru/7f416194
paboThl HCTOUHUKOB CBETA B IIETH [IEPEMEHHOTO
ToKa"

137 ®usnueckuil NpakTuKyM 1o teme "M3yuenue bubnuoreka Lok
rapamMeTpoB 3BYKOBOW BOJIHbI" https://m.eds00.ru/7f416194
duznyeckuil NpakTukyM 1o teme "M3mepenue

138 MIOKa3aTess MPEIOMIICHHS CTeKIa" WK bubnuoreka Lok

"IToryyenne n300paXkeHUsI B CUCTEME U3
IJIOCKOTO 3epKaja U JIUH3bI"

https://m.edsoo.ru/7f416194
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@u3N4EeCKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO

bu6mmoreka Lok

139 ACCTOSIHHS OT BEIECTBA (HAa IPUMEPE KUTKUX
PacCTOMIA (12 npivicp https://m.eds00.ru/7f416194
nun3)" win "U3mepenue GoKycHOTo
paccTosTHUS PacCEeUBAIOIINX JIMH3"
PuU3NYECKU IPAKTUKYM 110 TEME
140 "Habmnronenue aqudpakiuu, uHTepdepeHnu u bubnmorexa [ox
Il ) pOEp https://m.edso0.ru/7f416194
MOJISIPU3AIIUU CBETA
@uU3NYECKU IPAKTUKYM I10 TEME
"Onpenenenrie UMNyJabCa U SHEPTUU
141 eJISATUBUCTCKHUX YacTull (1o ¢otorpadusm bubamorexa Lok
p p https://m.edsoo0.ru/7f416194
TPEKOB 3apsKCHHBIX YaCTUIl B MATHUTHOM
nose)"
du3nyecKkui NpakTukyM 1o teme "M3mepenne
noctosHHoH IlmaHka Ha OCHOBE MCCIIEIOBAHUS Bu6 It
nonuoteka Lok
142 otoaddexra" wim "Uccnenosanue
¢ b https://m.edsoo.ru/7f416194
3aBUCHUMOCTH CHJIbI TOKA YepPE3 CBETOINOJ OT
HanpspKeHus"
DU3NYECKUH TPAKTUKYM 10 TEME
143 "HccnenoBanue CiekTpa pa3peskeHHOTO bubnuoreka Lok
aTOMApHOI0 BOJAOPOJAa U UBMEPEHUE https://m.edso0.ru/7f416194
nocrosiHHOM Punbepra"
Ou3nyecKuil MPaKTUKyM 10 TEME
144 "UccnenoBanue paauoakTUBHOTO (OHA C bubnuoreka Lok
WCIOJb30BaHUEM Jlo3uMeTrpa win "M3ydenue https://m.edsoo.ru/7f416194
MOTJIONEHUS OeTa-4acTUll aTFOMUHUEM"
DuU3NYEeCKUN IPAKTUKYM I10 TEME
" . bu6nmoreka Lok
145 Habmronenus 3B€3qHor0 Heba

HCBOOPY)KéHHHM rj1a3oM C UCIIOJIB30BAHHUECM

https://m.edsoo.ru/7f416194
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KOMITBIOTEPHBIX MPUIIOKEHHUH JITsI OTIPEICIICHUS
MOJIOKCHUSI HEOSCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/THS
CeBepHOro noaymapus u sipkue 3BE3/1b1" UIn
"HabOmoteHnus B Teneckor JIyHbI, TUTaHET,
TYMaHHOCTEH U 3BE3AHBIX CKOTIIICHHI"

O0001IEeHNE U cUCTEMATH3aIlNs 3HAaHUA. Pob
(bM3UKHU U ACTPOHOMHH B SKOHOMHUYECKOM,

bubmmoreka Lok

146
TEXHOJIOTHISCKOM, COIMAIbHOM M STHICCKOM https://m.edso00.ru/7f416194
cdepax IesTeTbHOCTH YeJIOBEeKa
O06o06meHre u cucTeMaTH3alys 3HaHui. Poib u Bu6
. nonuoreka ok
147 MecTO (PU3UKU M aCTPOHOMHUH B COBPEMEHHOMN httos://m.e dso?ru 17£416194
HAY4YHOM KapTHHE MUpa T '
O06o0mmenue U cucTeMaru3arnus 3Hanuid. Posb
¢dbuzuveckoit Teopuu B (HopMUPOBAHUHT
148 MPEACTABICHUH 0 PU3NUECKON KapTUHE MUPa, bubnuoreka Lok
MecTO (PM3UYECKOM KapTHHBI MUpa B 001IIEM https://m.edsoo.ru/7f416194
PsAy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABICHUH O IPUPOJIE
149 O06o00meHNe B CHCTEMAaTH3aIlsI 3HAHUH 110 TeMe bubnuoreka [{ok
"Kunematuka" https://m.eds00.ru/7f416194
150 OO6o01eHre U cucTeMaTu3alis 3HaHUH 110 TeMe bubnuoreka I[{ok
"Kunematuka" https://m.eds00.ru/7f416194
151 OO6o01eHre U cucTeMaTu3als 3HaHUH 110 TeMe bubnuoreka [{ok
"Jlmnamuka" https://m.edsoo.ru/7f416194
152 O06o01eHre U cucTeMaTHu3alus 3HaHUH 110 TeMe bubnuoreka [{ok
"Cratuka TBEpaoro temna" https://m.edsoo.ru/7f416194
. bubnuoreka Lok
153 O060011IeH1E U cUCTEMATHU3aIlUs 3HAHUH 110 TEME 1

https://m.edso0.ru/7f416194
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"3aKOHBI COXPAHEHHUS B MEXaHUKE"

O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

bubnuoreka Lok

154
"OCHOBBI MOJICKYJISIPHO-KUHETUUECKOU TeopHun" https://m.eds00.ru/7f416194
155 O06o01IeHre U cCHCTeMaTH3alus 3HaHUN TI0 TeMe bubnuoteka Lok
"TepmoauHamuka. TernaoBbie MaliuHb!" https://m.edsoo0.ru/7f416194
O06o01eHre U cucTeMaTu3alus 3HaHui 1Mo TeMe
156 "ArperaTHele COCTOSIHUSA BeliecTBa. @a3oBbie bubmiorexa Hox
P | ’ https://m.eds00.ru/7f416194
TIePEXO0IbI
157 O06o01eHre U cucTeMaTu3alius 3HaHuH 1Mo TeMe bubnuoteka [{ox
"Onexrpuueckoe noie" https://m.eds00.ru/7f416194
158 O06o01enre U cucTeMaTu3alus 3HaHUH 10 TeMe bubnuoteka ok
"[ToCTOSHHBIN 3JIEKTPUYECKHUM TOK" https://m.edsoo0.ru/7f416194
159 O06001eHre U cucTeMaTu3alus 3HaHu| 10 TeMe bubnuoreka Lok
"Toku B pa3nu4HbIX cpenax" https://m.edso0.ru/7f416194
160 O06o00meHre 1 CHCTEMAaTH3aIlusl 3HAHUH 110 TeMe bubnuoteka ok
"MarnutHOe noJie" https://m.edsoo.ru/7f416194
PeszepBHbIit ypok. O600mIEeHre 1
. bu6mmoreka Lok
161 CUCTEMATHU3ALNA 3HAHUN I10 TEME
" " https://m.edsoo.ru/7f416194
DneKTpOMarHuTHAs UHIAYKINS
PeszepBubIit ypok. O6001IeHNE 1
. bu6mmoreka Lok
162 CUCTEMaTH3aIus 3HAHUH 110 TeEME
" " https://m.edsoo.ru/7f416194
Mexanuueckue KoneOaHus
PesepBusiit ypok. O6001IeHNE U
163 CUCTEMaTH3aIus 3HAHUH 110 TeMe bubamorexa [ox
" B | https://m.edso0.ru/7f416194
DNeKTPOMarHUTHbBIE KOJICOaHHs
PesepBuslit ypok. O6001IeHE U
N bubnuoreka Lok
164 CHUCTeMaTH3allusl 3HaHUH 110 TeMe

"MexaHn4YeCcKue U 3JIEKTPOMArHUTHBIE BOJIHBI"

https://m.edsoo.ru/7f416194
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PesepBHeiit ypok. O600IICHHE 1

bubnuoreka Lok

165 ) 1
cucreMarusaus 3HaHui mo reme "Onruka" https://m.edsoo.ru/7f416194
PesepBHeIit ypok. O600IICHNE 1
. " bu6mmoreka Lok
166 cucreMarusanus 3Hanuii no reme "OCHOBBI 1
| https://m.edsoo0.ru/7f416194
CTO
PesepBHeIit ypok. O600IICHNE 1
. bubnuoteka [{ox
167 cucTeMaTU3alys 3HaHUH 110 TEME 1
" . " https://m.edso00.ru/7f416194
KopmyckysipHO-BOJTHOBOW AyaJIi3M
Pesepsubiit ypok. O60011eHNE 1
. " bubmmoreka Lok
168 cHcTeMaTH3aIus 3HaHuil no teme "dusnka 1
. https://m.edso0.ru/7f416194
aroma
Peseprubrit ypok. O6001eHNE 1
o " bubmmoreka ok
169 cHcTeMaTH3aIus 3HaHuil no reme "dusnka 1
" https://m.edsoo0.ru/7f416194
ATOMHOTO SIJpa U AJIEMEHTAPHBIX YaCTHUII
Peseprubrit ypok. O6001eHNE 1
. " bubnuoteka [{ox
170 CUCTEMATHU3AINA 3HAHUH 110 TeMe ""DIIeMEHTHI 1
" https://m.edsoo.ru/7f416194
acTpopU3UKU
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 170 16
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