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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npenmera «dus3nka» B 00pa3oBaTeNbHBIX OPraHU3aLUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM ypOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TPOAOJDKEHHUST O00pa3oBaHHs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

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

cojiep;kaHue yueOHoro npeamera «Pu3nka Mo rojgam o0ydeHusl.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH I peajiu3alliid  Pa3UyHbIX METOJINYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
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 MPUHIIMIIBI €70 TOCTPOEHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cooTBeTCTBUM C HeW MmaTepuan Kypca (U3HKA
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
PEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
IPUHIMIAX CHCTEMHO-AEATENBHOCTHOIO noaxona. s gusnku peanuzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTANTBHBIC YUYEHWYECKHE OMBITHI TPU WM3YYCHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
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
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HMCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI 3TUX BUIOB YYCHHUYECKHX MPAKTHUYCCKUX PAOOT OCYIIECTBIISAETCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPEHUs, WCCIACAOBAHMS 3aBHCHMOCTCH (PU3NYCCKUX BEIMYMH M ITOCTAHOBKY
OIIBITOB 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 M HESBHO 3aJlaHHOW (PM3MUECKOW MOJIETBIO, MO3BOJISIIOIINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIICH >KU3HH, TPEOYIOIIHEe BBIOOpA
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00IIero o0pa3oBaHusl JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke JIEMOHCTPAILMOHHOE 000pYy10BaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3y4aeMbIX SBICHWH HW  TPOIECCOB, OMIHUPHUECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIENISIMU U3yUY€HUS (PU3UKH B 00IIEM 00pa30BAHUU SIBIISIFOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHUS K OKPY>KAIOLIUM SIBJICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

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

dbopMHUpoBaHUE TPEJCTABICHUNA O pONM (PU3UKU [ Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

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

JlocTkeHue HTUX Liefiel oOecrneurnBaeTcs peleHrueM CIIeAyIonuX 3a71ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢u3nyeckoil MoJenblo, 3ajad, MOJAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYalOUIMMUCS, I[UIAHUPYIOLIUMHU TPOJOHKEHHE
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. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3UKE.

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

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (pU3NUECKUX SBJICHUN U MPOIIECCOB (MaTrepuaibHas 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 IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MOMOIIHA KOMIIBIOTEPHBIX JATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIUMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

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

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepPUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus TBUKEHUM.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienre CKOpocTH P 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.

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (peKOMEH1I0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBWKEHMSA Tella IO OKPYKHOCTH C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMBbl OTCUETa (OmpeneseHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TsokecTu. 3aBUCUMOCTh YCKOPEHHS CBOOOJIHOTO MaJ€HHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
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. Cuia TpEeHUSI CKOJBXKEHHUS U CUJIa TPECHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOUECCHI: MOJIIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByX UMIMHAPOB WIM IIAPOB pPAa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX 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.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenue paBHOJECUCTBYIOIIEH CHJI IPU JBUKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pe3uHOBOM 00pasile, OT ux aedopmMaliuu.

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 TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpOMY Teny. 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, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenusn é mexaHuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umIlynbca MarepuanbHOW TOUYKM. lIpeacraBiieHue O COXpaHEHUH
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 3HEPTUU MAaTePUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM MOJI€ OAHOPOJIHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask 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
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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 Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu MnMpu cBOOOTHOM MaJCHHH.

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 cCOXpaHeHUsI UMITYJIbCA TIPU YIPYTOM B3aUMOJICVCTBHM.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. Mouekyasipuas pu3suka 1 TEpMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWKEHHE. XapaKTep
JNBW)KEHUS W B3aWUMOJEHCTBUS 4YacTHIl Beniecrsa. Mojaenu CTpOeHUs Tras3oB,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



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 B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3akon Jlamerona. M3omporeccsl B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

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

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTaquIn4ecKuX peeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne wW30TEpMHUUECKOro Impolecca (PEKOMEHIOBAHO HCIOJb30BAHHE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHAYECKONW CHUCTEMBI. BHEIIHNE U BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ 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
TEMIIEpaTypbl. BeipakeHue MJisi BHYTPEHHENH SHEPIUU OJHOATOMHOTI'O MIEaJIbHOIO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

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

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0Oe3  coBepuieHus pabotel.  KouBekius,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W 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 paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

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

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumne! nectBus TernoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

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

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, [M3ENbHBIA M KapOIOpaTOpHBIM JBUraTeNd, MapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, npakmuKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoobnl.

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

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

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne u Kpucrammzanus. YeiabHas TEIUIOTa IUIABICHUS.
CyO6numarnus.

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

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacirpenrie. AHTApMOHHU3M TEIUTOBBIX KOJIeOaHUI YacTHIl BEIIECTBA KaK MPUYUHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. J[aBneHne noa UCKPUBIEHHOM MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

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

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mepenne Critbl MOBEPXHOCTHOTO HATSKEHUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiirieHTa MOBEpXHOCTHOTO HATSXKCHHUS.

N3mepenne moayns FOnra.

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

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tel U €€ MpOSBICHUS. OJNEKTpUUYecKuil 3apsan. JlBa Buaa
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

Dnekrtpuueckoe noJie. Ero neiicTBue Ha 3J€KTPUUECKUE 3apsiibl.

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

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanbHas sHeprus 3apsjaa B JIEKTPOCTATUYECKOM  ITOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepnl. [lone
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

JnaneKTpuku B AIEKTPOCTATUYECKOM ToJe. JnanexTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencarop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MPUHLIMUIT IEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHAEHCATOPA MMOCTOSSHHON U IEPEMEHHON EMKOCTH.

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

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3pszika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydeHne npoTekaHus TOKa B LEMH, COAEpKAIIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

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

3akon Oma [ yyacTKa IeTH.

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

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna 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) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA 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.

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

3aBUCUMOCTh COTPOTUBICHUS HWJIWHIAPUUYECKUX TMPOBOJHUKOB OT JIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

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

Crnioco0sI coennHeHUsT UCTOYHUKOB Toka, DJC GaTapei.

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

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

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. CBEpXIPOBOAUMOCTD.



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
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMOJN, CBETOAMOJN, TajbBaHWKa, padUHUPOBAHUE MEIH,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTHKU THOJA.

DOU3NYEeCKUI MPAKTHUKYM.

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

[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 Qusukum yriyon€éHHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HaHuA: SABIICHWE, HAay4HbId (DaKT, rumnoresa, (pU3MUecKas BEIWUYMHA, 3AKOH,



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

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 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KANMWUISIPHBIE SBJICHUS B IPUPOJIE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, SJIEKTPOJIUTUYECKAS AUCCOLIUALINS, TallbBAHUKA, AJIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKHJIKOIO TpPEHUS B TEXHHMKE, CTATUYECKHE KOHCTPYKLUUU
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
MOJYyYeHUs] COBPEMEHHBIX MAaTE€pHaOB, B TOM UHCJIE HAHOMATEpUAJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumonencTtBue MNOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

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

Cuna AMnepa, €€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHE IIPOHCCChl: IPHUMCHCHHC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

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

KapTuna nuauii MAarHUTHOM MHAYKIMH TOJISL JJIMHHOTO MPSMOTO MPOBOJHUKA
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 NEeNCTBUS AIEKTPOU3MEPUTEITHLHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

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

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika HWHAYKTUBHOCTH B LENH MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
MeYb, COJICHOMU], 3alIUTa OT JICKTPU3ALMH TeJl IPHU ABUKEHUH B MArHUTHOM TI0JIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CAaMOMHIYKIIUY.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHTYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OmucaHue (3aKOH COXpPAaHEHHUS MEXaHMYECKOW dHepruu). BeiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTyIaMHU KoJieOaHUN €€ CKOPOCTU U YCKOPEHHS.

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

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHBIC KoeOanus. Pe3oHaHc.
PezonaHncHas xpuBas. BiusgHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Hab6mroneHne HE3aBUCUMOCTH Teproa MajIbIX KoJIeOaHUW rpy3a 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 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0O€ KOJIeOaHUI Ha YIIPYyTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomacHumHbsle KoJ1€0AHUAL.

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

3aKOH COXpaHEHHUs SHEPTHH B HJI€AJIbHOM K0J1e0aTeTbHOM KOHTYpE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IMpU MPOU3BOACTBE JJIEKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

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

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMATHUTHBIE KOJICOaHUSI.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX1€HHbIE CHHYCOUAAIbHBIE KOJIEOaHNUs.

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, nabopamopnsie padomot, npaKmMuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl ICTOYHUKOB CBETA B IIEMU IEPEMEHHOIO 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: OTpaKeHHeE, MpeloMieHue, UHTephepeHuus Hu
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

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

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEbI.

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

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0THHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

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

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

O6Hapy:xeHue nH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUEHHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonHEHOE paclpoCTpaHeHUue CBETa B OQHOPOAHOU cpene. JIyu cBera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBbHBINA MTOKa3aTeNb npeaomieHus. 1I0CTOSHCTBO 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. [IpeaenbHblil yrojl MOJIHOTO 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 BEJIMYEHUE, aBAEMOE JIMH30M.

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

OnTuueckue nmpubopsl. Paspemaromias cnoco6HocTh. ['11a3 kak ontuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

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

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

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qortoamnmnapar, MHUKPOCKON, MPOECKIMOHHBIN amnmapaTr, IpPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xoma CBETOBBIX ITYYKOB 4Ye€pE3  IUIOCKOMAPAJLICIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nuppakinoHHONW PEMIETKY.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeneCKONUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenue n uiccinenoBanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
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 SJHEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbL. DHEPIrus
ITOKOSI.



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HDHEPIUM  PEIATUBUCTCKUX 4acTull (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'unore3a [lnanka o kBaHTax.

®OoTOHBI. DHEPTrUs U UMITYJILC (OTOHA.

dotorpdext. Onbitel A. I'. Croneroa. 3akonbl porodddekrra. YpaBHeHHE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakawllyro mnoBepxHocTh). OnbiTer I1. 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.

Crneuuduka n3mepennii B Mukpomupe. COOTHOIIEHHSI HEONPEIeIEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHenIHEro ¢poTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

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

Tema 2. @usuxka amoma.

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

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI YHEPTUU HA APYTOi.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA M W3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio aapa. M3otomsl.

PanunoaktuBHOCTh. Aunb(da-pacnan. DNEKTPOHHBIH 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 CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. Jledekt macch sapa.

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

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOIB30BAaHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

Conneynas cucrema.

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

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

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

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

Macmra0bnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M 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.

Du3YeCKUH 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 HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHUM B HSKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
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 PU3NUECKON TEOpUU 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
OCYLIECTBIIIETCS ¢ YUYETOM COJAEPIKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOZCHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJIeNb, H3MEpEHUeE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAJUIMYECKOW PpEMIETKH, CIEKTpaIbHbBIN
aHaIN3.

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

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



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SJIEpHAsA SJHEPTeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



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 OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO 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 BRIOOp Oymyiiel npodeccuu U pearn30BbIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUIaHBI;

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa FKOJIOTHYECKUX MpobIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O MIO3HAHMUA

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

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

METAIPEJMETHBIE PE3YJIBTATbHI

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

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

OTIPE/ICTISATh IETH JIEATSIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU HX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIIEHUBATH COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJaea0BaTCJIbCKHUE HeﬁCTBHH:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEUIeHUs 3a1ad (PU3HUECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JAaHUU Y4YEOHBIX MPOEKTOB B 00JaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

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

JaBaTh OLICHKY HOBBIM CUTYAIIUsM, OLICHHUBATh MMPUOOPETEHHBIN OIIBIT;,
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 3a/1a4H, JAOIMYCKAIOIHEe aIbTEPHATHUBHBIE PEIICHUSI.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPE/ICTABIICHNUS;

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKNA O€30MMaCHOCTH, THUTHEHBI, PECYypCOCOEpeKEHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnme IleﬁCTBHﬂ:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

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

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

IIOHUMaTh W UCIOJb30BAaTh  IPEUMYIIECTBA  KOMAHIHOW W
UHAUBUAYAIBHON paboThI;

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

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

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

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

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

PerynsiTuBHbIe YHHBepcajJibHbIe YUeOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JIenaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTth Ha cels
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH 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 LETSAM;

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

UCIIOJIB30BaTh TPUEMBI pedIIeKCUU IJii OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

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

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

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

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIHBIX ~ HABBIKOB, BKIIIOYAIOIIMNX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



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

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
MPOTHOCTUYECKOM  (YHKIUH  QU3MUECKOW TEOpUU —  MEXAHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npouLeccoB (SIBJEHUI): HHepUMalbHAs CHCTeMa OTCYETa, aOCONIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpPUCTAJUIMUECKOT0) Tela, UeaJbHbI ra3, TOUCUHBIH 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMUYECKHE TIPOLECChl U SBJICHHS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH 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 MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NPUMEHUMOCTU (PU3NYECKHUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocaHoBHble monoxkeHns MKT wu 3akoHB MOJEKyIsipHOW (UMK W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrueu TEIJIOBOTO JBMKECHHUS €r0 YacCTHUIl, CBA3b JIABJIECHUS UICATBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



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

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUYECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBaTh (DU3NUECKUE TPOIECChl M SIBICHUS, WCIOJb3Yysl BEIUYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CHJIa YNpPYrocTH, Cujia TPEHHs, MOIIHOCTD,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrus HJCAIBHOIO OJHOATOMHOTO Ta3a, paboTa HJIeaIbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUHAT DJIEKTPOCTATUYECKOTO TIOJI,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IIEKTPUUECKOTO OIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IJIABJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yibTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ HM3MEPCHHS, OIEHUBATH aOCOJIOTHBIE U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3bI;

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

pemiath pacy€THBIC 3aJladyd C SBHO 33JJaHHOH M HESBHO 3aJIaHHOMN
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH TMPU KCIOJB30BAHMM MAaTEMaTHYECKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[eioB Kypca PU3MKH, a TaK)Ke UHTETpallui 3HAaHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

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

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOW M TTPOU3BOICTBEHHOU
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JajdbHEHIIeTO pa3BUTUS YEIIOBEUECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJIS TOUCKA, NEpepadOTKM M MNPEabSIBICHUS Y4YEeOHOU U
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIIS.

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 3TUYECKOH cepax AesITeIbHOCTH YeJI0OBEKa, POJb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (HU3NIECKOM TEOpUHU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NIPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHbBIN KOHTYp, TOHKAS JIMH3a, MOJIETIEH aToMa, aTOMHOTO SiApa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  uHAYKUMH, npaswio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  ODHHIITEHHA  JUId
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl U SIBJICHUS, HCHOJb3YysS BEIUYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJBWKYIAsl CHUJIAa CAMOMHAYKLWHU, B3HEPIUsi MAarHUTHOTO IOJIA
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOMHIYKIUS, PE30HAHC, UHTEphepeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENTh HAIpaBiI€HUE WHIAYKLIWW MAarHUTHOTO IOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBI JJIi aHauu3a U OOBSICHEHHA (U3NYECKUX TPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIHYMH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEIILCKOM M TPOEKTHON NEATENHHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKkue MOJENH, OTBEYAIOIMe TPEOOBAHUSAM 3aJaud, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS C YUYETOM MOJIYYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOpON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPY>KAIOILIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUILMNA SKOJIOTHUECKON O€30MacHOCTH, MPEACTABICHUHN O pallMOHAIIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp>KaHMUsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(opMalMK, TMOJIYYEHHOM W3 Ppa3IMUHBIX HCTOYHHKOB, KPUTHYECKU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

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

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYTIBI B PEIICHUE PaCCMaTPUBAEMOU MPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUM MIPAKTUKYM
. bu6mmoreka [IOK
>1 USHICCKI MPAKTHKYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
P 10
CICPBHOC BPEA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KVIACC

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



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

Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 ®u3MKa aTOMHOTO s/Ipa U 3JIEMEHTaPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

1 ®dusnka — pyHIaMeHTaIbHasg HayKa O IPUPOIe 1

2 Hayunblit MeTO1 MO3HAHUS U METO/IbI UCCIIEIOBAHUS (PU3MUECKHUX SBJIICHUM 1

3 DKCIIEpUMEHT U T€OpHs B IpoLecce MO3HaHus Npupoibl. HabmoaeHne u SKCcriepuMeHT B pusmnke 1

4 CriocoObl u3MepeHus: GU3NYECKUX BETUUUH 1

5 AGCOIOTHAs M OTHOCUTEJIbHAS MOTPEIIHOCTH U3MEpEeHUN GU3NYECKUX BETUYUH 1

5 MonenupoBanue B ¢pusuke. Posb u mecto ¢pu3uku B GOpMUPOBAHUN COBPEMEHHONW HAayYHOMU 1
KapTUHBI MUPA, B TPAKTHYECKOHN JEATEIbHOCTH JII0JIei

7 Mexanunueckoe apmxenue. Cucrema orcyera. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHMSL. 1
[Ipsimas u oOpaTHas 3ajaul MEXAHUKH

3 Paanyc-BexkTop MaTepuanbHON TOUKH, €r0 MPOEKIUU Ha OCU KOOPJUHAT. TpaekTopus. 1
ITepememenue. Cxopocts. MIX mpoeknuu Ha OCH KOOPAUHAT

9 PaBHOMepHOE npsiMoanHENHOe ABIKeHue. I'paduueckoe onucanne paBHOMEPHOTO 1
IPSIMOJIMHEHHOTO IBUXKEHHUS

10 CrnoxxeHue epeMeIIeHnii 1 ckopocTeil. Penienne 3amau 1

1 HepaBHomepHoe aBmXeHHE. MIHOBEHHAst CKOpOCTh. Y ckopenue. [IpsmonnneiiHoe 1BHKeHne ¢ 1
IIOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onucaHue NpsIMOJIMHEHHOTO JIBUKEHUS C MOCTOSIHHBIM YCKOPEHHUEM 1

13 CBobosaHOe najzieHue. Y cKopeHre cBOOOHOrO MaieHus. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH, 1
YCKOPEHUS OT BPEMEHU U UX IpaduKu

14 JIBM>KkeHue Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY 1

15 Kpuonuneiinoe npruxkenue. [[BukeHne 10 OKPYKHOCTH. YTJI0Bas U JIMHENHHas CKOpocTs. [lepuon 1

1 9acCToTa. HCHTpOCTpCMI/ITCJ'ILHOC H MOJIHOC YCKOPCHUC




16 KonTtponsHas padora no teme "Kunemarunka" 1

17 IIepsblii 3ax0H HprotoHa. MHepuuanbabie cucTeMsl 0Tcuéra. I IpuHIUI OTHOCUTENBHOCTH 1
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHonelicTBytomas cuna. Bropoii 3akon Hetorona. Macca 1

19 B3anmonericteue ten. Tperuit 3akon HeroToHa 1

20 [IpuHnmn cynepnosunuu cui. Pemenne 3axad Ha npuMeHeHne 3akoHoB HproToHa 1

21 3aKO0H BCEMHPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON M MHEPTHON MacChl 1

22 Cuna TsSKeCTH U yCKOPEeHHE CBOOOIHOTO MaeHUs 1

93 JIBuKeHre HeOECHBIX TN U UX UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas kocMudeckasi CKOpOCTb. 1
3akonsl Kemnnepa

24 Cuna ymipyroctu. 3akoH ['yka. Bec tena 1

o5 Cuna tpenus. [Ipupona u BUsbI cui TpeHus. [[BrkeHne B )KUAKOCTH U ra3e ¢ yu€TOM CHIIBI 1
COTPOTHBIICHUS CPE/IbI

26 JHasnenue. ['unpocrarnueckoe nasienue. Cuna Apxumena

27 AoGcomroTHO TBepaoe Teno. [loctynaTenbHOe 1 BpanaTenbHOE IBIKEHHUE TBEPIOTO Tela

28 MoMeHT cuiibl OTHOCUTENLHO OCH BpatieHus. [lnedo cubl

29 CrnosxeHue cuil, IpUIOKEHHBIX K TBEepAOMY Teny. LleHTp TskecTH Tena. Y cloBUs paBHOBECHS 1
TBepAOro Tena. Buasl paBHOBecHs

30 Pemtenue 3amay

31 Kontponsnas pabora no teme "Iunamuka. Ctatuka TBepAoro tena"

39 Nmiynsc MaTepuanbHONM TOYKH, CUCTEMbl MaTepUAIbHBIX ToueK. L[eHTp Macc cucTeMbl 1
MaTepHUaIbHBIX TOYeK. TeopeMa o IBHKEHUH LIEHTPa Macc

33 Nmiynbe cuiibl 1 UISMEHEHHE UMITYJIbCa Tella. 3aKOH COXpaHeHUs UMIyibca. PeakTuBHOE 1
JBUKCHHE

34 MoMmeHT nMItynsca MaTepuanbHoi Toukd. [IpencraBienne o coxpaHeHMM MOMEHTA UMITyJIbCa B 1
LEHTPAJIbHBIX MOJIAX

35 Pemenue 3amau 1




PaboTa cuibl Ha MaJIOM 1 Ha KOHEUHOM niepemereHnn. I'paguueckoe npeacraBieHne padoThl

36 1
cuJibl. MOIHOCTH CUJIBI

37 Kunernueckas sneprus. Teopema 00 M3MEHEHUU KUHETUUECKON SHEPTUU MaTEPUATIbHONW TOUKH 1

38 [ToTeHManpHBIC W HETIOTEHITUAIBHEIC CHITBL. [loTeHIIMabHas SHeprusi. Bropas kocMudeckast 1
CKOPOCTh

39 Tperbsa kocmMuyeckast ckopocTb. CBsI3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM 1
MEXaHUYECKOI SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM dHEepIrun

40 VYrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE bepHyum 11l naeanbHOW HKUJIKOCTH

41 KonTponbHas paborta o Teme "3aKoHbI COXpaHEHHS B MeXaHUKe"

42 Pa3BuTne npeacrasnenuii o npupoje temnotsl. OcHoBHBIE nosioxkeHns MKT. [{uddyszus. 1
bpoyHOBCKOE ABMXKEHNE

43 CrpoeHne ra3000pa3HbIX, )KUIKHX U TBEPBIX Tel. XapaKTep JIBMKEHUS ¥ B3aUMOICHCTBUS 1
YacTHUIl BEIIECTBA

44 Macca u pazmepsl MoJiekyn (atoMoB). KonmdectBo BemectBa. [loctosinnas ABoraapo 1

45 Temnepatypa. TeroBoe paBHoBecue. [lkana [enbcus 1

46 Pemtenue 3amay 1

47 Wneanpuslii ras. ['a3oBble 3aKOHBI 1

48 VYpasuenue MenneneeBa-Knanelipona. Pemenne 3amau 1

49 AOcouroTHas TemriepaTtypa. 3akoH JlamproHa 1

50 W3omporieccsl B UeaIbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIECTBA 1

51 I'paduaeckoe npeacTaBiaeHne U30MPOIIECCOB: U30TEpMa, U30X0pa, H300apa 1

52 Ocnosnoe ypaBHenue MKT 1

53 Pemtenue 3amay 1

54 CBs13b a0COTIOTHON TEMIEPaTyphbl TEPMOIUNHAMUYECKON CUCTEMBI CO CPEeITHEN KHHETHYECKON 1
SHEpPrueil MOCTYNaTeNIbHOTO TEMIOBOTO JIBUKEHUS €€ YaCTHII

55 O6o006menue u cucreMaruzanus 3Hanui o teme "OcHoBsl MKT"

56 KonTtponsHas padora o teme "OcHoBsl MKT"




TepmoanHamuueckas cuctema. 3ajianue BHemHuX ycnoBuid uist TJ[ cucrembl. Buennue u

o7 BHyTpeHHHE napaMeTpsbl. [Tapamerpsl T/ cuctempl Kak CpeIHUE 3HAUEHUS BEJIMYMH,
OTIMCBIBAIOIIUX €€ HA MUKPOCKOITMYECKOM YPOBHE

58 HyneBoe nauano repmoaunamuku. Camonpou3BoJibHas penakcanus T /] cucTeMbl K TEIIOBOMY
PaBHOBECHIO

59 Mogenb ueanbHOTO Ta3a B TEPMOJAUHAMUKE. Y CJIOBHUSI TPUMEHUMOCTH 3TOM MOJACIN

60 VYpaBuenune MenneneeBa-Kiamneiipona u BeIpakeHHe Uil BHyTPEHHEH SHEPTHH

61 Bripaxenue s BHYTpeHHEH 2HEPTUU 0JJHOATOMHOTO UeaIbHOTO raza. KBazucraTuyeckue u
HECTAaTUYECKUE MPOIECCHI

62 DOnemeHTapHas paboTa B TepMoArHaMUKe. Boruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV-
TuarpaMme

63 Temnonepenaua kak croco0 n3MeHeHus: BHyTpeHHel sHepruu T/] cucteMbl 0e3 coBepiieHus
paboThI

64 KonBekmusi, TermmonpoBOIHOCTh, H3ITYICHUE

65 KonnuecTBo TemioTel. TenmmoéMKOCTh Tena. Y aenbHast B MOJISIpHask TEIIOEMKOCTH BEIIIECTBA.
VY nenbHas TEIIOTA CrOpaHus TOTUIMBA

66 Pacuér konmuyecTBa TEIIOTHI MPH TEIJIONEpeIave

67 [Tonsarue 06 annabaTHOM Tporiecce. [1epBhIit 3aKOH TEPMOTUHAMHUKH

68 KonnuecTBo TeIoTH 1 paboTa Kak Mepbl UI3MEHEHUsI BHyTpeHHEeH sHeprun T/l cuctemsl

69 BTtopoii 3akoH TepMOAMHAMUKY ISl pABHOBECHBIX M HEPABHOBECHBIX IpolieccoB. HeobpaTumocTh
MIPUPOIHBIX MTPOIIECCOB

70 [Tpuniumne! gefictBus Ter1oBbix MamuH. KIT/]

71 MakcumanbHoe 3HadeHue KIT/I. [Tuxn Kapuo

12 Pemenue 3amau

73 DKOJOTUYECKHE aCMeKThl HCIIOIb30BaHMs TEIJIOBBIX ABUTareneil. TemnnoBoe 3arps3HeHne
OKpYKaroIEen Cpeibl

74 Pemenue 3amau




75 O06o06uieHne u cuctemMaru3anys 3HaHui o Teme "TepmouHamuka. TennoBpie MaIMHbL"

76 KonTtponsHas padora o teme "Tepmoaunaamuka. TermioBbie MauHbI"

77 [TapoobOpa3oBanue u KoHIeHCanws. VicapeHne u KutieHue. Y ieibHas TerioTa napooopa3oBaHus
Hacwimennbie 1 HeHACHIIICHHBIC Maphl. KauecTBeHHAsS 3aBUCUMOCTD TUIOTHOCTHU M JaBIICHUS

78 HACBIIEHHOTO Iapa OT TEeMIIePaTyphl, UX HE3aBHCUMOCTh OT 00bhEMA HACKIIEHHOTO IMapa. 1
3aBUCUMOCTb TEMIIEPATYPHI KHIICHHUS OT JIaBJICHUS B )KUKOCTH

79 Bnaxxnocts Bo3iyxa. AGCOJIFOTHAS M OTHOCUTEIbHAS BIAYKHOCTh 1

80 Pemenue 3amau 1

81 TBépnoe teno. Kpucramnmdeckue u amopgHbie Terna. AHU30TPOIHS CBOMCTB KPUCTAIIOB 1

82 [TnaBneHne u KpucTaUTH3AIMS. Y IelIbHAS TeIUToTa iaBieHus. CyOonmumanus 1

83 Hedopmanuu tBEpaoro tena. Pactsxenue u cxxarue. Casur. Moayns FOnra. [Ipenen ynpyrux 1
nepopmanuit

84 TennoBoe paciMpeHne KUIKOCTeH U TBEPABIX TeJl. AHTAPMOHHM3M TEIUJIOBBIX KOJICOaHW YaCTHIT 1
BEIECTBA

85 [IpeobOpazoBanue 3HEprUM B (Pa30BBIX EPEX0aaxX

86 VYpaBHeHUe TEIIOBOro OanaHca

87 Pemtenue 3amay

88 [ToBepxHocTHOE HaTsmKeHue. Kanuisipuele sBienus. JlaBieHue nox HCKPUBICHHOM 1
MOBEPXHOCTHIO JkuaKocTH. Popmyna Jlamnaca

89 O06001eHne 1 cucTeMaTr3alys 3HaHui 1o TeMe "ArperatHble COCTOSIHUS BemlecTBa. Pa3oBbie 1
nepexonr"

90 KonTtponbHas padoTa o Teme "ArperaTHbie COCTOSIHUS BeriecTBa. Ma3oBbie mepexoas” 1

o1 DnexTpusaiys Tel U e€ MposBIeHUs. DIeKTPUIEeCKHil 3aps. J[Ba BUga 3JEKTPUUECKUX 3apSIOB. 1
[TpoBOTHUKH, AUANEKTPUKH U TIOTYITPOBOTHUKU

92 DneMeHTapHBIN ANMEKTPUYECKU 3apsi. 3aKOH COXPAHEHUS ANEKTPUIECKOTO 3apsia

93 BiaumoneiictBue 3apsaaoB. Toueunsie 3apsasl. 3akoH Kynona

94 Pewrenue 3agau




95 Dnektpuyeckoe nosie. Ero nefictBrue Ha 31eKTpUYECKUE 3apsi/Ibl 1
96 Hanpspk€HHOCTB 3neKTpuueckoro noJs. [IpoOHslii 3apsan. JIlunuu HanpskEHHOCTH 1
ANIEKTpUYECcKOro moJisi. OJHOPOAHOE FINEKTPHUECKOE TOJIe
97 [ToTeHIMATBEHOCTD ATEKTPOCTATHYECKOTO TOJIsI. Pa3HOCTH TIOTEHITMAIOB U HANIPSKCHHE 1
08 [ToTeHnManpHas YJHEPTHS 3aps/ia B IEKTPOCTATUICCKOM ToJie. [oTeHIa 3IeKTpoCTaTUYECKOTO 1
OJIS
99 CBs13b HANPSDKEHHOCTH TIOJISL U PA3HOCTH IMOTSHITHATIOB JIJIS JIEKTPOCTATUIECKOTO TTOJISI 1
100 [IpuHIMnO cynepno3uuy 3IeKTPUUECKUX MoJei 1
101 Pemenwue 3amau 1
102 [Toste Toueunoro 3apsiaa. [Tosre paBHOMEPHO 3apsHKEHHOM ceph 1
103 [Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY 11apa. [losie paBHOMEPHO 3apsHKEHHON OECKOHEYHOU 1
TJIOCKOCTH
104 [TpoBOAHMKHM B AIEKTPOCTATHUECKOM TOJIE. Y CIIOBUE PABHOBECHS 3apsI/IOB 1
105 JIMDIIEKTPUKY U TIOJIYTIPOBOTHUKH B DJIEKTPOCTATHIECKOM TIOJIE 1
106 Konnencarop. DneKTpo€MKOCTh KOHACHCATOPA. INEKTPOEMKOCTh TUIOCKOTO KOHIEHCATOpa 1
107 [TapamensHOE COETMHEHHNE KOHICHCATOPOB 1
108 [TocnenoBarenbHOE COCTUHEHHE KOHICHCATOPOB 1
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa 1
110 Pemtenue 3amay 1
111 JIBuKeHHe 3apsHyKEHHON YacTULIBI B OJHOPOTHOM AJIEKTPUYECKOM T10J1€ 1
112 Pemtenue 3amay 1
113 OO6oOmieHre U cucTeMaTru3alus 3HaHu| 1Mo TeMe "DIIeKTprIecKoe moJe" 1
114 KonTtponsHas paborta no teme "Dnexkrpuueckoe mnojue" 1
115 Cuna toka. [TocTossHHBIN TOK. Y CIOBHSI CYIIECTBOBAHUS MOCTOSHHOTO AIIEKTPUYECKOTO TOKA 1
116 Hcrounnku toka. Hanpsbkenne nu 9/1C 1
117 3akon OMa 171 y4acTKa IenH. DNEeKTPUIECKOe COMPOTUBIICHNE 1




3aBHUCHUMOCTh COMMPOTHUBJICHUA OAHOPOAHOTO ITPOBOJHHUKA OT €ro JJIMHBI U TUIOIIAAN MMOIICPCUIHOTO

118 1
CEUCHHUS
119 VY enbHOE CONMPOTHUBIICHHE BElIeCTBa. Pemienne 3aqau 1
120 [TocnenoBarensHOE, TAPATUICTHLHOE, CMEIIAHHOE COSAMHEHNUE TTPOBOTHUKOB 1
121 Pacuér pa3zBeTBIEHHBIX dneKkTprueckux neneid. [Ipapuna Kupxroda 1
122 Pemenue 3amau 1
123 Pabota snexrpudeckoro Toka. 3akoH Jxoyis —Jlenmna 1
124 Pemrenue 3amau 1
125 MOIIHOCTB ICKTPUUYECKOTO TOKA. TeroBas MONTHOCTD, BBIIEISIEMAasi HA PE3UCTOPE 1
126 Pemrenue 3agau 1
127 O/1C u BHyTpeHHEE CONIPOTUBIIEHHE NCTOYHNKA TOKA 1
128 3akon Oma JyIs MTOJTHOM (3aMKHYTOM) SIEKTPUUICCKON IIETTH 1
129 Pemtenue 3amay 1
130 MOIITHOCTh UCTOYHHKA TOKA 1
131 KopoTkoe 3ambikanmne 1
132 KonneHncarop B 11enu NOCTOSIHHOTO TOKa 1
133 Pemtenue 3amay 1
134 Pemenue 3agau mo reme "[loCTOSTHHBIN 3JEKTPUUYECKUI TOK" 1
135 Pemenue 3agau mo reme "[loCTOSTHHBIN 3IEKTPUUYECKUI TOK" 1
136 Pemrenne 3agad mo reme "[loCTOSTHHBIN 3JEKTPUUYSCKUI TOK" 1
137 O06o0menre u cucreMaru3arus 3HaHui 1Mo Teme "[1oCcTOSHHBIN 3JIeKTPUYECKUNA TOK" 1
138 KontponbHas padota o Teme "TIoCTOSHHBIN AIEKTPUIECKUIN TOK" 1
139 DneKTpuyecKas MPOBOJUMOCTh PA3IMYHBIX BEIIECTB. DIEKTPUUECKUIN TOK B METaJlIax. 1
CBepXmpoBOJIUMOCTb
140 DNeKTpUUYECKU TOK B pPaCTBOPAX U paciliiaBax 3JIeKTPOIUTOB. 3akoHbl Dapajes i S7IeKTpoIn3a
141 DneKkTpuyeckuil Tok B razax. [lmazma




142

DJNeKTpUUecKuil TOK B Bakyyme. BakyymHbie mpuGopsI

143 DNEeKTpUUECKU TOK B MOJIYIPOBOJHUKAX

144 [TonynpoBoAHUKOBBIE TPUOOPHI

145 ®duznyeckuil NpakTUKyM 1o teMe "M3mMepeHue cuiipl TOKa U HaNpsDKEHMs! B LIETIH IOCTOSIHHOTO
TOKa MPH MMOMOIIN aHAJOTOBBIX M HU(POBBIX H3MEPHUTEIBHBIX TIPUOOPOB"

146 ®uznyeckuil NpakTuKyM 1o teme "M3yueHre HepaBHOMEPHOTO JBM)KEHUSI C LIE€JIBIO ONpEeAETICHUS
MTHOBEHHOM ckopocTh"

147 duznyeckuil NpakTukyM 1o teme "M3mepenue yckopeHust pH MpsSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBIIKEHHH 110 HAKJIIOHHOM MIIOCKOCTH"

148 Ouznyeckuil mpakTukyM o teme "M3mepenue yckopeHust CBOOOTHOTO MajeHus "

149 @u3nuecKkuil NpakTUKyM 1o Teme "M3ydeHnne ABMKEeHNs Tea 0 OKPYKHOCTH € IOCTOSTHHOM 11O
MOy K0 CKOPOCTBIO"

150 dusndeckuit IpakTUKyM 10 Teme "M3mMepeHne paBHOICHCTBYIONIEH CHIIBI TPU ABHKEHUN OpyCKa
10 HAKJIOHHOW IIJIOCKOCTH"

151 du3nyeckni MpakTUKyM 1o teme "MccnenoBanne 3aBUCUMOCTH CHJT YIPYTrOCTH, BO3HUKAIOIIHNX B
MPY>KUHE U PE3MHOBOM 00pasIle, oT ux aedopmarun’

152 dusndeckuit mpakTUkyM 1o Teme "MccnenoBanue ABHKEHUST OpycKa 10 HAKJIOHHOM TIOCKOCTH C
nepeMeHHbIM KOAhOUIIMEHTOM TpeHus"

153 ®u3nyeckui NpakTUKyM 1o teme "M3ydeHue ycToiyuBOCTH TBEPAOTO Tejla, UMEIOIIETO IIOIAb
ornopsI"

154 duznyeckuil mpakTUKyM 1o teme "Mi3mMepeHue CUiibl TATH, CKOPOCTH MOJIENH AJIEKTPOMOOWIIS U
MOIIIHOCTH CUJIBI TSTH"

155 ®u3nueckuil NpakTUKyM 1o teme "M3yuenue nzorepMuyeckoro mnpoiecca "

156 duznyeckuil NpakTUKyM 1o teme "M3mepenue yaenpHoi TernnoéMkoct”

157 @uznyeckuil NpakTUKyM 10 TeMe "M3ydueHne 3aKOHOMEPHOCTEN HCITapeHUs] KUAKOCTENH"

158 ®uznyeckuil NpakTUKyM 1o Teme "M3ydeHne npoTekaHus TOKa B LIETH, COAEpIKaIIeH

KOHJeHcaTop"




159 ®duznyeckuil NpakTukyM 1o teme "MccnenoBanue cMEMIaHHOTO COEIMHEHUST PE3UCTOPOB" 1

160 ®uznyeckuil NpakTUKyM 1o TeMe "CHsTHE BOJIbT-aMIIEpHON XapaKTEpPUCTUKU auoa” 1

161 PezepBHblii ypok. OOoOIIeHNE 1 cucTeMaTH3alws 3HaHuil mo Teme "Kunemarnka" 1

162 PesepBHbIi ypok. O000IICHHE U CCTeMaTH3aus 3HaHui 1o Teme " lunamuka" 1

163 PesepBHeIit ypok. O000IICHNE U cCCTeMAaTH3aIusl 3HaHui 1o Teme "CraTtuka TBepJoro Tena' 1

164 PesepBubIit ypok. O6001IeHNE U CHCTeMaTH3alMsl 3HAaHUH TI0 TeMe "3aKOHBI COXpaHEeHUs B 1
MexaHuke"

165 PesepBHblit ypok. O60011eHNE U crcTeMaTu3anust 3HaHui 1o Teme "OCHOBBI 1
MOJIEKYJIIPHOKMHETHYECKOM Teopun"

166 PeszeprubIit ypok. O6001IeHNEe U cCCTeMaTH3aIks 3HaHUH 110 Teme "TepmoanHamuka. TeroBsie 1
MaIIHbI"

167 Peseprubiit ypok. O6001IeHNE U CHCTEMATH3AINs 3HAHUN 10 TeMe "ATperaTHble COCTOSTHHS 1
BeniectBa. ®azoBbie epexoap”

168 PeszeprubIit ypok. O6001IeHNE U CHCTeMaTH3aIks 3HAHUH TI0 TeMe "DiIeKTprudeckoe mose" 1

169 Peseprubiit ypok. O6001IeHNE U crcTeMaTH3anus 3HaHUH 110 TeMe "TI0CTOsIHHBIN IeKTPUYe CKUMA 1
TOK"

170 PeszepBubIit ypok. O6001IeHNE U cCTeMaTH3alks 3HaHU 110 TeMe "TOKM B pa3IudHbIX cpenax’ 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChI
BzanMmoeiicTBuEe IOCTOSSHHBIX MArHUTOB U
bubmnoreka LIOK
1 MIPOBOTHUKOB C TOKOM. MarHutHoe moJe. 1
https://m.edsoo.ru/487a8593
I'unore3a Ammnepa
Bekrop marautHO naayknuu. ITpuHmmn
2 cyIIe rll)ognupm MaFHI/ITHfX noneﬁp Jlunnu 1 bubnmorexa LOK
Hep " ' https://m.edsoo.ru/4clabcch
MAarHUTHOW WHIYKIIHH
3 MarauTHO€ 10Jie MPOBOIHUKA C TOKOM. 1 bu6mmoreka [IOK
OmneIiT Opcrena https://m.edso00.ru/d35d5262
N bubnuotexa [JOK
4 C A 1
118 AMTIEpd, €¢ HATIPABIICHIE 1 MOLYIE https://m.edsoo.ru/26d9c5ba
bu6moreka [IOK
5 P 1
CHicHHIe 3aAat https://m.edsoo.ru/a37a0c21
6 [Ipumenenne 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HanpaBJIeHHE U MOYIIb.
7 Z[BI/DKeHlfe 3: H}KCHHO§ YaCTHIIBI B e 1 bubmorexa [TOK
P t https://m.edsoo.ru/c97afaal
OJHOPOJTHOM MAarHUTHOM TI0JI€
8 Pemenue 3amay 1 Eubmorexa ITOK
https://m.edsoo.ru/504e98c7
bubnuorexa [JOK
9 Pao JI 1
aboTa CHIHL Jopertia https://m.edsoo.ru/d518bedb
bu6mmoreka [IOK
10 P 1
CHICHHE sa]1ad https://m.edso0.ru/93617bd9
11 MarsuTtHoe 10Ji¢ B BEIIECTBE. 1 bu6mmoreka [IOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
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https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9

deppoOMarHeTUKy, napa- u JMaMarHeTHKU

https://m.edsoo.ru/30ff9608

12 OcHoBHBIE CBOMCTBA PEPPOMArHETUKOB. bubnmoreka [JOK
[Tpumenenne heppoMarHeTHKOB https://m.edsoo.ru/0b58190a
bubmnoreka LIOK
1 P "M "
3 ellIeHHE 3a/]1a4 110 TeMe "MarHuTHoe noJje httos://m.edsoo.ru/5b55c307
bu6mmoreka [IOK
14 P "M "
ellIeHHE 3a/]1a4 110 TeMe "MarHuTHoe nosie https://m.edsoo.ru/41cAae8a
15 SIBneHne AIEKTPOMArHUTHOM UHAYKIIHH. bubnuoreka [JOK
[ToToK BEKTOpa MarHUTHOW MHIYKIIUU https://m.edsoo.ru/b3efalcl
bu6mmoreka [IOK
1
6 SAC mHayKumH https://m.edsoo.ru/48150bd8
17 3aKOH AMEKTPOMATrHUTHON UHIYKIIUH bubnuotexa [JOK
®Papanes https://m.edsoo.ru/a6dec188
bu6moreka [IOK
18 Buxpesoe anexrpudeckoe noje. Toku dyko httos://m.edsoo.ru/15abe140
19 OJIC MHAYKIIMH B IBUOKYIIAXCS bubnuoreka [JOK
MPOBOTHUKAX https://m.edso0.ru/0235cc02
bu6moreka [IOK
20 P
CLICHHE Sa1ad https://m.edsoo.ru/4dfda618
bu6moreka [IOK
21 IT JI
PABHIO JieHa https://m.edsoo.ru/bbc22726
29 NupykruBHOCTh. KaTynika MHAYKTUBHOCTH bubnuorexa LIOK
B LIEIIM OCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
23 SABnenue camounaykiuu. J/C bubmuoreka [JOK
CaMOMHAYKIMHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO MOJIs KaTYIIKHU € bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE https://m.edsoo.ru/b3cOad1l
25 Pemienne 3amau bu6mmoreka [IOK



https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
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https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11

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

26 O06o01IeHne U cucTeMaTu3alus 3HaHu| 0 bubnmoreka [JOK
Teme "DieKTpoauHaMuKa” https://m.edso00.ru/76484025
27 KonTtposnsHas paboTa o teme bubmuorexa LIOK
"DnexkTpoauHaMuka" https://m.edso00.ru/8ae09b98
28 Konebarenpnas cucrema. CBOOOTHBIC bu6mmoreka [IOK
kojeOaHus. 'apmMoHnyeckue KosedaHus https://m.edso00.ru/7¢1db385
29 KunemaTtuueckoe u JIMHaAMHUYECKOE bu6mmoreka [IOK
OIMMCaHNE KOJIEOATENLHBIX IBHKEHUN https://m.edso0.ru/87ce9498
DHepreTudecKoe onrcanue. BeiBo
JTUHAMUYECKOTO OTTMCAHUS TAPMOHUYECKHUX bubnuotexa [JOK
30 .
KOJIeOaHUHW U3 UX IHEPTETUUECKOTO U https://m.eds00.ru/e3c99692
KHHEMAaTHYECKOTO OMHUCAHUS
. bu6moreka [IOK
31 AMIIHTY A 1 pasa koxebanmil https://m.edsoo.ru/7a0c439a
[Tepuona u yactora konebanuii. [lepuosn
MaJIBIX CBOOOIHBIX KOJIEOAHUI
32 MaTreMaTu4eckoro mastHuka. [lepuos bubmmorexa TIOK
N https://m.edsoo.ru/e0399319
CBOOOJIHBIX KOJIEOAHUH TTPY)KUHHOTO
MasiTHUKA
33 3aryxaromue Koyebanus. BeinyxieHHbIe bubnuorexa LIOK
koJiebanus. Pe3onanc https://m.edso0o.ru/72e93d09
34 ABTOKOJICOAHUS bubmorexa [TOK
https://m.edsoo.ru/6add2644
bu6moreka [IOK
35 Pewrenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 VYpoxk-koHpepeHuus "MexaHMUECKHe bubnuorexa LIOK



https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
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https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

KoJIe0aHUs B MY3bIKQIbHBIX HHCTPYMEHTaX"

https://m.edsoo.ru/8ef587be

37 O06o01IeHne 1 cucTeMaTu3aus 3HaHu| TI0 bubnmoreka [JOK
teme "MexaHndeckue KoyieOanus " https://m.edsoo.ru/eb84182f
DNEKTPOMAarHUTHBIE KOJICOAHHUS. bubnuotexa [JOK
38 .
KonebarenbHbII KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILIATY b
39 3a I; Z KOHJICHCATOPA C aMIUIUAT oyfll1 CHJTBI Bubnmorexa [IOK
AR A P A https://m.edso00.ru/093f9afl
TOKa B KOJIEOATEIHHOM KOHTYpE
40 3aKOoH COXpaHEHUs SHEPTHH B HI€aTbHOM bubnuotexa [JOK
KoJie0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromue 3IeKTPOMarHuTHhIE
41 KO.]'I}:gaHI/ISI Boia peHHBIe brbmorexa [OK
) YA https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOAHUS
42 [Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP bubnuoreka [JOK
B IIEMU NTEPEMEHHOTO TOKA https://m.edsoo.ru/84836152
43 Karyiika MHIYKTUBHOCTH B LIETTH bubnuoreka [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa Jyist 2JIEKTPUYECKOM 1enu bubmuoreka [IOK
MePEMEHHOTO TOKa https://m.edso00.ru/8bae38e6
MoOIIHOCTb TEPEMEHHOTO TOKA.
45 AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUCHUE Bu6mmorexa [IOK
A A IO https://m.edsoo.ru/lcac6cac
CHWJIBI TOKA U HAIPSHKEHUS
46 Pe3onaHC B 2JIeKTpUUECKOM HICTTH bubmnorexa LOK
P B https://m.eds00.ru/087506df
bu6moreka [IOK
47 Pemenue 3amau
A https://m.edsoo.ru/al6836a4
48 WneanbHblif TpanchopmaTop. bubnuorexa LIOK

HpOI/IBBO,[[CTBO, nepeaadya u HOTpe6J'IeHI/Ie

https://m.edsoo.ru/f97418ae
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https://m.edsoo.ru/d1e2d543
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JIIEKTPUYECKOM SHEPrUuU

DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE

49 anekTposnepruu. KynbTypa ucnosib30BaHus bubamorexa [OK
N https://m.edsoo.ru/a6f74d93
AJIIEKTPOIHEPTUHU B IOBCEAHEBHOM KU3HU
bubnuoreka [JOK
50 Pemenme a2 https:// m.edsocI)_.[ ru/ee6677ed
bubnuotexa [JOK
°1 Pemterme sazat https:// m.edSO(])_.[ ru/7cab59f8
59 O060061eHre u cucTeMaTu3alus 3HaHu| 1o bubnuoreka [JOK
Teme "DIeKTpoMarHuTHbIE KosieOaHus " https://m.edso00.ru/401024a9
53 MexaHn4deckre BOJTHbI. XapaKTEPUCTUKU bubnuotexa [JOK
MEXaHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH Bubamorexa [IOK
https://m.edso00.ru/d9ae1000
bubnuoreka [JOK
= 3ByK. XapaKTEpHCTHKH 3BYKA https:// m.edsoclf ru/138b6f09
56 HNudpaszsyk u ynerpassyk. [llymoBoe bubnuoreka [JOK
3arpsiI3HEHUE OKPYKAIOUIEH CpeJibl https://m.edso00.ru/7380038f
bubnuorexa [JOK
S Pemmerme s https:// m.edsocL).I ru/cfd918bf
58 DNeKTpOMarHuTHbIE BOJIHBL. M3mydeHue bubnuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprusi 3MeKTPOMArHUTHBIX BOJIH. bubnuoreka [JOK
CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH https://m.edso00.ru/d01b818c
[Ikana 3MeKTPOMarHUTHBIX BOJIH.
60 [IpumeHeHne 2MeKTPOMarHUTHBIX BOJIH B bubmmorexa [JOK
TexHIKe 1 GHITY https://m.edsoo.ru/49belf9e
61 [IpuHIMMBI PaTUOCBSI3U U TEIEBUICHHUS. bubnmoreka [JOK



https://m.edsoo.ru/a6f74d93
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Paguonokanus. DneKTpoMarHuTHOE
3arpsi3HEHNE OKPYXKAIOLIEH Cpebl

https://m.edsoo0.ru/9f96f1f8

KonTtponsHas padora o teme "Konebanus

bubmnoreka LIOK

62 1 BOJIHBI" https://m.edso00.ru/4f7985a0
63 Caert. 3aKOH NPSMOJIMHEHHOTO bubnuotexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha NpUMEHEHHUE 3aKOHA bubnuotexa [JOK
MPSIMOJIMHENHOTO PACIIPOCTPAHEHMS CBETA https://m.edsoo.ru/ea32d455
65 OTtpaxenue cera. [11ockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomnenne cBeta. AGCOIOTHBIN U
OTHOCHTEIbHBIN TIOKA3aTelb MPEIOMIICHUSI.
66 [TotHOE BHYTpPEHHEE OTpaXKEHUE. brbmorexa [TOK
. https://m.edsoo.ru/bc2e55cd
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHETO
OTpaXKeHUS
67 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB bubnuoreka [JOK
OTpakX€HUS U MPEIIOMJICHUS CBETA https://m.eds00.ru/49d830a9
68 Xon nydel B mpusme. Jlucnepcus cera. bubmuoreka [IOK
CnoxHbIl cocTaB Oenoro ceera. Llper https://m.edsoo.ru/d8elc3be
69 JIunzer. DokycHOE paccTOSHUE U bubmuoreka [JOK
ONTUYECKas CUJIa JIMH3BI https://m.eds00.ru/60441359
70 [TocTpoenne n300pakeHUi B TMH3aX U HX bubmuoreka [JOK
chcTeMax. YBEIMYEHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1a4y Ha MocTpoeHUE
71 1300pakeHM, OTy4aeMbIX ¢ TOMOIIBIO bubmmorexa LIOK
https://m.edso00.ru/5a868f09
JUH3
72 ['na3 kak ontuueckas cucrema bubmmorexa LOK

https://m.edsoo.ru/ecd480a2
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73 Pemenue 3anau. [Ipenensl npuMeHUMOCTH Bbubmuotexa [JOK
reOMETPUYECKON ONITUKU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa M METOJIBI €€ U3MCPCHHUS bubmorexa LHOK
p A P https://m.edsoo.ru/f32aab06
bubnuoreka IIOK
& Jlucriepens caera https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 Hutepgepeniua caeta https://m.edsoo.ru/5fc0c638
77 KorepenTHble HCTOYHUKH. Y CIIOBUSA bubnuoreka [JOK
HaO0JI0/IEHUS] MAKCUMYMOB I MUHUMYMOB https://m.edso00.ru/c6416d48
bu6mmoreka [IOK
8 Pemerre 3axas https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
I1
7 PHMCHCHHE HHTCp{epeHIIHH https://m.edsoo.ru/668edbc8
bu6moreka [IOK
80 Jlacppaxupa ceera https://m.edsoo.ru/12ed04b5
Judpakunonnas pemérka. Y cioBue bubnuoreka [JOK
81
HaOIIOZICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [IOK
82 Peuterre sazas https://m.edsoo.ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/e9890fe9
bubmuoreka [{OK
84 Pemenme sana- https://m.eds00.ru/c56¢8158
85 CBeTOBEIC SBICHUS B IIPUPO/IC bubmmorexa [JOK
PHpOA https://m.edso0.ru/0b36363d
86 O06o01IeHre U cucTeMaTr3aus 3HaHUH 110 bubmuoreka [{OK

teme "OnTuka"

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

87 K 0 (0]
OHTpOJIbHAS paboTa 1o Teme «OnTuKa https://m.edsoo.ru/82315ddA
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKH. 3aKOHBI JJICKTPOIUHAMUKH H brbmmorexa [IOK
' p https://m.edsoo.ru/c9bd77cb
MIPUHIIUATT OTHOCUTEILHOCTH
89 [ToctynaTel cienuanbHON TEOPUU bubnuoreka [IOK
OTHOCHUTEIIBHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. Ycnosue
90 MPUIUHHOCTH. OTHOCHUTEITFHOCTh brbmorexa [TOK
p ’ https://m.edso00.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe/IJIeHue BpEMEHHU 1
COKpAIICHUE JITUHBI
o1 OHeprusi ¥ UMITYJbC PEISTUBACTCKON bubnuoreka [JOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM bubnuoreka [JOK
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBecHOE TETUIOBOE M3TyYeHUE Bu6mmorexa [IOK
4 https://m.edso0.ru/f54035a5
bu6mmoreka [IOK
94 3 ere B
AKOM CMetiervt biha https://m.edso0.ru/1c5ff752
95 I'mnotesa M. [linanka o kBaHTax. GOTOHBI Bubmmorexa [IOK
https://m.edsoo.ru/a5ffa218
bubnuorexa [JOK
96 2
HEPIHA 1 HMITYIIEC QOTOHa https://m.edsoo.ru/7fb307ec
®otoadpdext. OnpiTol A. I'. Cronerosa. bubnuorexa LIOK
97
3akoHsb! poTodrddexra https://m.edso0.ru/8c68e5b9
98 YpaBHenue DitHmTeitHa 715 PoTodPdexTa. bubmmoreka [JOK

"Kpachas rpanuna” gotosdpdexra

https://m.edsoo.ru/01ef4556
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bubmunoreka LIOK

. I1. H.
99 JlaBnenue cera. OIbITHI JleGeneBa httos://m.edsoo.ru/64b4f966
. bu6mmoreka [IOK
1 B
00 OJIHOBLIC CBOMCTRA HACTHIL https://m.edsoo.ru/f59cfcec
Boansl ne bpoiinsa. {nvna BonHbl e bpoiins
101 " a3MeH bI op6J1aCTI/IIJ[mKaJII/IsauI/II/IIl ’ Bubnworexa [IOK
P P . https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHITBI
. bu6moreka [IOK
102 K -
0 OPIYCKYIAPHOBOAHOBOR AyaIsm https://m.edsoo.ru/8ccab62a
bu6moreka [IOK
1
03 Jlacppaxiua SICKTPOHOB Ha KpUCTAILIAX https://m.edsoo.ru/30dbal8c
Crnenuduka u3MepeHU B MUKPOMHDE.
i P N P \,p bu6mmoreka [IOK
104 CooTHOLIEHHS HEONTPEACIEHHOCTEN
N https://m.eds00.ru/65783dec
I'eitzenbepra
bu6moreka [IOK
105 Pewerine rpaguecknx sazat https://m.edso0.ru/e70195bd
N bu6mmoreka [IOK
106 P
CLLICHHE pACHCTHRIX 3alad https://m.edsoo.ru/ee9b3182
KonTtponbHas padoTa mo temam: "OCHOBBI
107 CTQO", "KopmycKynsipHO-BOJIHOBOM Bu6mmorera [IOK
. PHYBEYTP https://m.edsoo.ru/c3de891a
Tyalii3M
108 OIBITHI 11O UCCIICIOBAHKUIO CTPOCHUS aToMa. bubmuoreka [JOK
[Inanerapnas mozaens aroma Pesepdopaa https://m.edso00.ru/312b750a
bubnuorexa [JOK
109 I1 b
OCTyHatEt Hopa https://m.edsoo.ru/404dfa9a
110 Buns! ciektpoB. CriekTp ypoBHEH 3HEpruu bubmmoreka [JOK
aToMa BOJIOpOJa https://m.edsoo.ru/cf74bl1la
111 CrioHTaHHOE ¥ BBIHYKJCHHOE U3ITy4CHHE bubnuorexa LIOK
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cBeTa https://m.eds00.ru/f945d85c
112 Masep bubmunoreka LIOK
https://m.edso00.ru/2288a0c4
Hyxnonnas mozens siipa ['eiizenOepra-
113 I/I}B]ZEGHKO. 3apsin u MaECOBOG ‘II/ICJI(I: spa. brbmmorexa [IOK
https://m.edsoo.ru/34ada5de
H3oTonel. PagnoakTMBHOCTH
3aKoH paJroaKkTUBHOTO pacnaja. CBoiicTBa
114 MOHU3UPYIOLIETO U3IydeHUs. BiusHue bubnuoreka [JOK
PaaOaKTUBHOCTH Ha KUBbIE OPraHU3MBI. https://m.edsoo.ru/aab98bef
Jo3nmerpus
OHeprus CBA3U HYKJIIOHOB B s/ipe. SInepHble
cuibl. Jledekt Maccrl siapa. AnepHbie
115 peakuuu. Snepusie peakTopsl. [IpoGiaemsr bubnuotexa [JOK
YIIPaBIISIEMOTO TEPMOSIACPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKHUE ACTIEKThl PA3BUTHUSI AAEPHOM
SHEPreTHKU
MeTo bl perucTpanuu U Ucciaea0BaHUs
BJ'IeMeHTa[\)lHBIX yactull. OyHaaMeHTaIbHbIE Bu6morexa LIOK
116 B3auMOJICHCTBUS. baproHbl, ME30HBI U
. https://m.edsoo.ru/1ac08a5b
nentoHsl. [Ipeacrasnenue o CtangapTHOM
Mozenu. KBapk-riatooHHast MOJieNib apOHOB
®dwuzuka 3a npenenamu CTaHaapTHOU
117 Mojienu. TéMHas Matepus U TEMHas bu6mmoreka [IOK
sHeprusi. EnnHCcTBO (hU3nYecKoil KapTHHBI https://m.edsoo.ru/c026fd37
MHUpa
118 DTanbl pa3BUTHS ACTPOHOMUH. 3HAYEHUE bubmmoreka [JOK
aCTPOHOMHUH https://m.edsoo.ru/ad73e145
119 [TpuMeHUMOCTh 3aKOHOB (PU3HUKH IS bubnuorexa LIOK

0OBSICHEHUS nprupoaAbl KOCMHUYCCKUX

https://m.edso0.ru/39c44028
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00BEKTOB. MeTO 1l aCTPOHOMHYECKHX

HCCIIEI0BAaHUI
CoBpeMeHHbBIEC ONITHYECKUE TEIECKOTIBI,
120 aIMOTEJIECKOIIbI, BHEATMOC(EpHAS brbmmorexa [IOK
P ’ P https://m.edsoo.ru/4877aale
ACTPOHOMHUS
121 Bun 38é31H0r0 HeOa. Co3Be3nus, spKue bubnuotexa [JOK
3BE3/bI, INIAHETHI, UX BUANMOC ABIDKCHHUC https://m.edsoo.ru/aac588eb
Conneunas cuctema. Conaile. ConHeuHas
122 aKTUBHOCTE. McTounuk >Heprun CoJHIa U bubnmorexa LOK
. ' P https://m.eds00.ru/22748eb4
3BE3NT
3BE3/TbI, UX OCHOBHBIC XapaKTEPUCTHKH.
123 Juarpamma "CrieKTpajbHBIN KIIacc — Bubamorexa [IOK
P . P https://m.eds00.ru/42169944
CBETUMOCTH
124 3Be3/1bI IJIaBHOM MOCIIEI0BATEILHOCTH bubmmorexa LOK
A A https://m.edso0.ru/b3ch766¢
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
125 MPEJICTABICHUS O TPOUCXOKICHUHN U bubnuoreka [JOK
sposronry CoJtHIA U 3BE37. DTamnbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]
126 Muneunsbiii [Iyte — nama [Manaktuka. Tumbl bubmuoreka [IOK
rajakTuk. YEpHsbIe ABIPHI B AJIpax rajlaKTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciunpenne Beenennoit. 3akoH
127 Xaoo6ua. Teopus bosbmoro B3peiBa bubmorexa [TOK
- o pRIBd. https://m.edsoo.ru/3dbdfod2
PenukroBoe uznyueHue
128 MacmrabHas cTpykTypa Beenennoii. bubmmoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
. bubmmoreka [JOK
129 Hepeménnsie mpobaemMbl acTpOHOMUU 1

https://m.edsoo.ru/d37d9ffe
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®u3N4EeCKUN IIPAKTUKYM 110 TEME
"HccmeqoBanue MAarHuTHOT'O IT0JIS
MOCTOSHHBIX MAarHUTOB'" WiIN

. bubnuotexa [JOK
130 "HccnenoBanue CBOMCTB 1
" " https://m.edso00.ru/67361aef
deppomaraernkoB" win "UccnenoBanue
JECHUCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
@uU3NYEeCKU IPAKTUKYM I10 TEME
"Usmepenue cunbl Ammiepa” unu "M3ydenue
P P i " bu6mmoreka [IOK
131 3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa
" . https.//m.edsoo.ru/fcae91e9
unu "OnpeneneHue MarHUTHOW WHTyKITUN
Ha OCHOBE U3MepeHUs cuiibl Amnepa”
®u3N4eCKU IPAKTUKYM IO TEME
"UccneqoBanue IBICHUA
132 AIEKTPOMArHUTHOW MHIYKITUU'" VI https://m.edso0.ru/c36658da
"OnpeneneHne UHIYKIIMA BUXPEBOTO
MAarHUTHOTO MOJIs"
DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBaHnue siBJICHUS CAMOMHIYKIUM" bubnuorexa [JOK
133 |
nu "COopKa MOJIEIH JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reseparopa"
Ou3nyecKuil MPakTUKyM 10 TEME
134 "U3mepenue neprojia CBOOOTHBIX bubmuoreka [JOK
KoJieOaHUN HUTSHOTO U IPY>KUHHOTO https://m.edso00.ru/5d159d35
MasITHUKOB"
DU3NYECKUH TPAKTUKYM I10 TEME
135 "IIpeo6 asoBaII:I/Ie 3Heyl\l/“II/II/I B [IPYKUHHOM Bubmmorexa [JOK
peobp " P Py https://m.edsoo.ru/a28026bd
MasITHUKE
136 @u3n4YeCKUil MPAKTUKYM 110 TEME bubnuorexa LIOK
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"UccnenoBanue nmepeMEeHHOT0 TOKa 4epe3
IIOCJIEI0BATEIILHO COCIMHEHHBIE
KOHJICHCATOP, KaTyLIKY U pe3ucTop’ win
"HUccnenoBanue pabOThl HICTOYHUKOB CBETA
B LIENIM IEPEMEHHOr0 ToKa"

https://m.edsoo.ru/89dc2d90

PuU3NYECKUH IPAKTUKYM 110 TEME

bubmnoreka LIOK

187 "N3y4yeHue napameTpoB 3BYKOBOI1 BOJIHBI" https://m.edsoo.ru/b100661a
@uU3NYEeCKU IPAKTUKYM I10 TEME
138 "U3mepenue nokasaress npeaoMICHUS bubnuotexa [JOK
crexna" wiu "l[loydenne n300pakeHus B https://m.edso00.ru/42569eal
CUCTEME U3 IUIOCKOTO 3epKajia U JIMH3bI"
®u3N4eCKU IPAKTUKYM IO TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
139 paccToSTHUS OT BEIIeCTBa (Ha MpUMepe bubnuoreka [JOK
*)uakux JuH3)" wim "M3Mepenue https://m.edso00.ru/b879fb3f
(hOKYCHOTO pacCcTOSTHUS pacCEUBAIOIINX
nuH3"
DuU3NYECKUH TPAKTUKYM 10 TEME
140 "Habmronenue nudpakuun, nHTEphepeHInn bubmorexa [TOK
" https://m.edso0.ru/8b7ac737
U TIOJIIPU3AIUU CBETA
DuU3NYECKUH TPAKTUKYM 10 TEME
"OnpenesaeHre UMITYJIbCa U DHEPTHHU
141 peanI/IBHCTCKI/IX qaZTHu (o q)oiorpaq)HﬁM bubmorexa [TOK
https://m.eds00.ru/63756¢47
TPEKOB 3aPSKEHHBIX YaCTHUI] B MArHUTHOM
noje)"
Du3NYEeCKUN MPAKTUKYM I10 TEME
142 "N3mepenue nocrossHHOM [1nanka Ha bubnuorexa LIOK

OCHOBE HcciefoBaHus GotordpdexTa” umum
"HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA

https://m.edsoo.ru/eb916f82
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4yepe3 CBETOJUO]1 OT HANpsbKeHUs "

143

DuU3NYECKUH IIPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peKeHHOTO
aTOMAapHOT0 BOJOPOJIa U U3MEPEHUE
MOCTOSTHHOM Prnbepra"

bubmnoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue paanoakTUBHOTO (hoHA C
WCTIOJIb30BAHUEM JI0O3UMETpa" WIIH
"N3ydyeHue noruoueHus 6era-4acTur
amoMuHuem"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

®u3NYeCKUil IPAKTUKYM IO TEME
"HaOmaronenus 38€31H0T0 HeOa
HEBOOPYXEHHBIM TJIa30M C UCIIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHUMN 15
OTIpeIeTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO /IaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOJYIIAPUS U IPKHUE
3Bé31p1" Wi "HaOmroneHus B TeNeCKOIl
JlyHbIl, U1aHET, TYMAHHOCTEH U 3BE3THBIX
CKOIUICHUH"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

146

O06001IeHNEe U cCUCTEMATU3ALINS 3HAHUI.
Ponb ¢u3uku u actpoHOMUHU B
9KOHOMHYECKOH, TEXHOJIOTUYECKOH,
COITMAIBHOM M ATHYECKOM chepax
IEeITEILHOCTH YeJIoBEKa

bubnuorexa [JOK
https://m.edsoo.ru/ad6ddeed

147

O06o0011eHre U cucTeMaTu3aus 3HaHUH.
Pounb 1 MecTO (PM3MKH U aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

bu6moreka [IOK
https://m.edsoo.ru/18f19f7c

148

O000111eHHE U CUCTEMATU3ALNS 3HAHUN.

bu6mmoreka [IOK



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c

Ponb ¢puznveckoit Teopun B GopMUpOBaHUN
MPECTaBICHUN O (pU3NYECKON KapTUHE
MUpa, MeCTO (pU3HUECKON KapTUHBI MHUpA B
00I1eM psily COBPEMEHHBIX €CTECTBECHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

https://m.edsoo.ru/e7d400f4

149 O06001IeHe U CUCTEMAaTH3aI|sl 3HAHUH 110 bu6mmoreka [IOK
teme "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O06o01eHre U cucTeMaTru3alus 3HaHu 110 bubnuotexa [JOK
teme "KunemaTtuka" https://m.edsoo.ru/4e31b507
151 O06o01enre 1 cucTeMaTru3alus 3HaHUH 110 bubnuotexa [JOK
teme "/IluHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o01enre U cucTeMaTru3aIus 3HaHUH 110 bubnuotexa [JOK
teMe "Crarnka TBepaoro rena' https://m.edsoo.ru/3cca482e
153 O06o00meHre B CHCTEMAaTH3alKs 3HAHUHT 110 bubnuoteka [JOK
TeMe "3aKOHBbI COXpaHEHUs B MEXaHUKeE" https://m.edsoo.ru/32a4d1a0
O06o01enre 1 cucTeMaTr3alys 3HaHUH 110
154 teMe "OCHOBBI MOJIEKYIISIPHO-KHHETHIECKOM bubmorexa [TOK
| YP https://m.edsoo.ru/ed440ca8
TEOPUU
O06o001mIeHNEe B CHCTEMAaTH3alKs 3HAHUH 110
155 teMme "Tepmomunamuka. TeIuioBble bubmmorexa TIOK
,I,) ' https://m.edsoo.ru/c63f7c10
MaIITHHbBI
O0o00I1IeHNe U CHCTeMAaTH3alus 3HaHUH 110
156 TeMe ']'JjAr eraTHbIC COCTO}IHII;II}I BEIIICCTBA Bubmmorexa [JOK
P B B ' https://m.edsoo.ru/1d36b5b1
da30BbIC MIEPEXO,IBI
157 O06o01eHre 1 cucTeMaTr3aus 3HaHUH 110 bubmuorexa [JOK
TeMe "DnekTpuyeckoe nose" https://m.edso0.ru/3bf0def9
158 O06o0mIeHre U cucTeMaTr3aus 3HaHUH 110 bubmuoreka [JOK

teme "[10CTOSHHBIN 27EKTpUUECKUI TOK"

https://m.edsoo.ru/71453ee6
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159 O06o01IeHne U cucTeMaTu3anus 3HaHu| TI0 bubnmoreka [JOK
teme "Toku B pa3InyHbIX cpeaax” https://m.edso0.ru/3d40077a
160 O06o001IeHe U CUCTEMAaTH3aI|sl 3HAHUH 110 bu6mmoreka [IOK
teMe "MarautHoe nose" https://m.edsoo.ru/3b4c06ae
PesepsHeiii ypok. O0001menme u
P P . bu6mmoreka [IOK
161 cucTeMaTU3alys 3HaHUH 110 TEME
" " https://m.eds00.ru/053e2248
DNeKTpOMAarHUTHAS HHIYKIIHS
PesepBHrlii ypok. O00011I€HIE U
162 CHCTI;MaTmZEHﬂ 3HAHUH 110 TEME bubnmorexa LOK
https://m.edsoo.ru/d6310bfd
"Mexaandeckue Kojaeoanus"”
PesepBurrii ypok. O000111€HIE U
163 CI/ICTIe)MaTI/I?,Zp st 3HaHPII>I'III 10 TEME bubmmorexa TTOK
. 1 | https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHBIE KOJIEOaAHHUs
Peseprubrit ypok. O6001eHNE 1
164 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bubnuotexa [JOK
"MexaHn4eCKHE U ANEKTPOMArHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
165 Peseprubiit ypok. O6001eHNE 1 bubmuoreka [JOK
cucTeMarusanys 3Hagui mo reme "Ontuka" https://m.edsoo.ru/52ad1603
PesepBusblil ypok. O000IIIEHHE U
P P . " bubnuorexa [JOK
166 cucTeMatu3anusa 3HaHuH 1Mo Teme "OCHOBEI
" https://m.edso00.ru/Sbec1c65
CTO
PesepBurblii ypok. O00011I€HIE U
P P ilI bubnuorexa [JOK
167 CHCTEMATHU3aLUs 3HAHUH 110 TEME
" . " https://m.edso0.ru/f7¢59d38
KopnyckynsipHo-BOJIHOBOM Jyanu3m
PesepBHbIil ypok. O000IIEHE U
P P . " bubnuorexa LIOK
168 CUCTEMATHU3aIMA 3HaHUH 1o TeMme "Pu3nka

aroma"

https://m.edsoo.ru/1f511654
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PesepBHelii ypok. O600mIeHNE 1

. " bubnuoreka [{OK
169 cucreMarusanus 3Hanuil no reme "dusuka 1
" https://m.edso0.ru/905c5ce0
ATOMHOTO SIpa M 3JIEMEHTAPHBIX YaCTHI]
PesepBHrlil ypok. O60011€HIE U
P P . bu6mmoreka [IOK
170 cucTeMaTU3alys 3HaHUH 110 TEME 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTHI acTpo(PU3UKH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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