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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM o0Opa3oBarenbHO mporpammsel, npeacraBieHHbIx B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMPOIECcCa, BO3PACTHBIX OCOOEHHOCTEM  OOydaromMXcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YpPOBHSI IO3BOJSIET pEalM30BaTh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodecCUOHANTBHOTO O00pa30BaHUs MO Pa3Iu4YHbIM  (U3HKO-
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 IS pa3paboTKu TpeOOBaHUN K JHUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo pu3MKe BKIIOUYALT:

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

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

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

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOA0B K TMpenojaBaHui0 (PU3MKKM HAa YriayOJIEHHOM YpOBHE NpPH YCIOBUU
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
3HaHMi 00 okpyskaromem mupe. IIkonbHbIN Kypc PU3HKH — cUCTEMOOOpa3yoIui
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpEeNeNuiio XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B popMUpOBaHHE YMEHUN NPUMEHSTh HAy4YHbIN
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

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

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

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopui. Bexymmum B Kypce sBisieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEM OOIECTBAa, a TaKkKe C  MHUPOBO33PEHUECKHMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpHUM M 3akOoHOB. lIpu 3TOoM paccmarpuBarorcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OOCYXKIeHUs
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MIPUHIIMIIOB 0a3MpYyeTCsl Ha UCIOJIB30BAHMM CAMOCTOSITEIBHOTO 3KCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTopHbie pabOThl U paOOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
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 CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 00001MEHHOTO BH 12 O€3 TOMIAaroBOi HHCTPYKIIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEILHOTO MPoIiecca UCXOAs U3 0COOCHHOCTEH TTOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THITOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOrO paslena Kypca, Tak H
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOAENU JUIsl CUTYallU MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHeTre ¢U3MKU JODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpanmoHHoe o0OopynoBaHue (OPMHUPYETCI B COOTBETCTBHHM C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(dyHIaMEHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMCHCHUI.

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



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPYOBAaHMS JOKHBI OBITh MOCTPOEHBI HAa KOMILUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOAbI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

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

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepPUH U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

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

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

pa3BUTHE npeICTaBICHUN 0 BO3MOHBIX chepax Oyayiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3UKM Ha YPOBHE CpeTHEro 00111eTo 00pa30BaHus:

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

dbopMuUpoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS N1 00BICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MojeNnH, aJeKBAaTHOM YCJIOBHMSM 3aJadyd, B TOM 4YHCIE 3a4a4
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKUX OKCIEPUMEHTOB, aHaiM3a MW UHTEpOpeTanuud uHPopMaIui,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NeaTeIbHOCTH, CBSI3aHHON
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIs.

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 pPEKOMEHJOBAaHHBIM, YUYHUTENb JelacT 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 (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAJIBHOU TOYKM OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEPUAIIBHOW  TOYKH 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,
JNBWKECHHE CHaApsAI0B, LIEMHbIE, IIECTEpEHYATBIE W pPEMEHHBIE NEpPEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

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

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

HccnenoBanne 3aBUCHMOCTH TEpHoAa oOpalleHuss KOHWUYECKOTr0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



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

Macca rena. Cuna. [IpuHumn cynepno3unuu cul.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

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

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIIBHON 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 NOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCUMOCTH BpPEMEHM JBMKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



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

N3ydeHne ABMIKEHUSI CUCTEMBI TeJ, CBA3AHHBIX HUTHIO, MEPEKUHYTON yepes
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 cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yclioBHII paBHOBECHsS TBEPAOTO TeNa, HMMEIOLIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTeprUaibHOM TOYKHM, CUCTEMBI MaTepHUalbHbIX ToOYeK. LleHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITyJIbCa B EHTPAIbHBIX MOJIAX.

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

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHLUHWAIbHbIC CUJbL. [lOTEeHIManbHAas >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBUE 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.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKkmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETHYECKOW SHEPTUM TEJa [0 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA U OOBSCHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



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

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

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

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjeaTbHOM Ta3e C TIOCTOSIHHBIM  KOJIMYECTBOM BemiecTBa. [ '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 YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

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



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

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

KBa3zucratnyeckne 1 HECTATUYECKHUE MTPOLIECCHI.

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

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

KomnuectBo Ttemnotel. Temno€MKOCTh Tena. YAenbHass M MOJISIPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3ak0H TepMoAMHAMUKU. BHyTpeHHss osHeprusa. KosimuectBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

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

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

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [ukm Kapno.

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

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaTyp, YTWIM3alUs «TEIUIOBBIX» OTXOJOB 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, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcauus. Vcnapenue u kuneHue. YenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

Hedbopmanuu TBEpHoro tena. Pactsokenne u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

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

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  KUJKUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnsapusie siBeHusl.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOHra.

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

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, NOHAIEKTPUKA U TMOJYIPOBOJHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

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

HamnpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubit  3apsn.  JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSKECHHBIX IIAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

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

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HanpsKEHUS ) 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€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHHUKOB.
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) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHUS.

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

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

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COITPOTUBJICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIIOB MEXKAY 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.

YBenuueHue npejaesna u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLHMAIOB MEXIY MOJIOCAMU MCTOYHHUKA 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.

ONEKTPUYECKUA TOK B JJIEKTPOJIATAX. DJIEKTPOIUTUYECKAS IUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

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

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOITUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsaa OQHOBAIIEHTHOI'O UOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

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

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknX BENWYMH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BHIOOp H3 PpadoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, ONOJIOTHH, XUMHUH, T€OTrpaQUU U TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIWYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUppOBas 1adopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIUIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TeJI, KUIKOCTEH M Ta30B, KUJIKHE KPUCTAIUIBI, SJIEKTPUUECKHE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonozcua: npeoOpa3zoBaHue JABUKEHUN C UCIOJB30BAHUEM MEXaHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHIUIMOHEP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. JinekTpoguHaMuKa.

Tema 4. Maznummnoe none.

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

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (TIPSMOTO TMPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

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

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

Kaptuna  nuHMA  WHIYKOUM ~ MarHATHOTO  TOJISL  TOJIOCOBOTO M
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHuTHON MHIYKIMK TOJISI JNIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JeiicTBue cuibl JIopeHIla Ha HOHBI AJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB (peppOMarHeTHKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBneHne BIIEKTPOMAarHUTHOW HWHAYKIUU. [loTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: WHAYKIMOHHAs
MeYb, COJICHOU], 3alIUTa OT JICKTPU3ALUH TeJl NPHU ABUKEHUH B MArHUTHOM TI0JIE
3emutu.

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 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas xpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

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

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHUH HHUTSAHOTO M HPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYXIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

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

3aKOH COXpaHEHHUS SHEPTHH B HJI€aIbHOM K0Jie0aTeIbHOM KOHTYpE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH ITEPEMEHHOI0 TOKa OT BPEMEHH.

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

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

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3J1IeKTpOMarHUTHOTO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb AMHUM 3JeKTponepeIadn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

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

3Byk. CkopocTb 3ByKa. [ pomkocTh 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,
noJisipu3aius, uHTepdepeHus u qudpaKims.

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

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

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

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

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHBI OoTpaxeHus: cBeTa. [locTtpoeHue n3oOpaxkeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JUJIMH BOJH IPHU IEPEXOJE MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHUE M ONTHYECKas CWiIa TOHKOW JIMH3bL. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIErO JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. WaTepdepenums cBera. KorepeHTHbIE HCTOYHHKH.
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 ~MAakKCUMMYMOB IIpM NaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paK€HUM B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Ha6monenue nonsipu3aiuu 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 JIMH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Ha6monenue nudpakimu, nHTepdEpEeHIINN 1 MOJIIPU3AIK CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yeHune cnekTpa M3Iy4YEHUS CBETOAMO]A TIPHU MOMOIIN AUGPAKIIMOHHOM
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 SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA W TEXHOJOTMYECKHE TPOLECCHl: CIYyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (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.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

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

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JlacTH JIOKIM3AlUM JABWXKYIIEHCs dactuibl. KopmyckymsipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHENbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguo.

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. Qu3uxka amoma.

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

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYXIECHHOE U3NyuyeHue cBera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA MOHUZUPYIOLINUX YACTHULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBIX YACHUY,.

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

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

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

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

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

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
IIpencraBnenne o CtangaptHoit moaenu. KBapk-riatooHHas MOAENb aApPOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

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

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH.



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

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJANOTENIECKOIbI, BHEATMOC(HEpHAst aCTPOHOMHUSI.

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 «CrieKTpaabHbIA KJIacC —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii IlyTe — Hama I'anmaktuka. [lonoxkenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

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

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
Ha KOHKPETHYIO [aTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyIIapus 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 JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  paslenax «YUCHUYECKUU  AKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELUAJIBHON TEOpUU OTHOCHUTENbHOCTHY, «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMMM B COBPEMEHHON HAy4YHOU KapTUHE MHUpA, 3HAYECHUE ONMCATEIBHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

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

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 3iemeHTapHBIX (yHKUIUN. [IpusHakn nonoOusi TPEYroJbHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NIEKTPOAHEPTUH,  JJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIoLEH  Cpensl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

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

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3JI€KM MATrHUTHBIX  PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepead, 3IEKTPOJBUraTeNb, pajap, paIuoNpUEMHHK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3YIJIbTATBI OCBOEHUA ITPOI'PAMMEI 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
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIMEN JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCIIUTATEIbHOM JIESITEIIBHOCTH, B TOM YUCJIE B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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 B3aMMOJACHUCTBOBATH 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 IIEHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHUKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, 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 BOCIIMTAHMSA:



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

FOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHHI0O W €aMOOOpa30BaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

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

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 ITIO3HAHMUA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

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

METAIIPEJMETHBIE PE3YJIBTATBI

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

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

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

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pPacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB MEJSIM, OIEHUBATH PUCKHU MOCIIEICTBHIA JIEATETLHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMUHOJOTHUEH, KITFOYCBHIMHU MOHITHUSIMUA U METOJaMU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

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

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3aj1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

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

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HaHUS 10 (U3MKe B MPAKTHYECKYI0 00JacTh
KU3ZHEEATEIHbHOCTH;

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

PabGora ¢ undgopmanmeii:

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

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHOK 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 yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISAITH OOILIEHWE Ha Yypokax (HU3MKM U BO BHEYPOUHOU
NeSATENbHOCTH;

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

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYaTbHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
NEUCTBUH, pacnpeesiTh pojid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJIa M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B PAa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  IMO3HABATEIBHYIO JIE€ATEIIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO 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 LEISAM;

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

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

YMETh OLICHMBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

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 TMOBEACHHUE, CIIOCOOHOCTh AJaNTHPOBATHCS K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

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

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHWUMATh  3MOIMOHAIHHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC W
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



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

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COLUMANbHOM M O3TUYECKOM cdepax AesaTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJAUHAMUKH, POJIb (PU3HUUECKON TECOpHUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuaibHas TOYKa, PABHOYCKOPEHHOE JBH)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nuuath yCJIOBHS (TpaHUIbI, O00JACTH) MNPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAaHUKH (OTHOCUTEIBHOCTD
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, CBI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW SHEPIHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHECHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
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 ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATh W  OOBSACHATH DJICKTPUUECKUE SBJICHUS, MCIOJIb3YS
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUYECKHW BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma JJjisi ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeMeNIeHue, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Jla U CUCTEMBI TEJ, CUJIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3eMiaéid BOMM3U €€ TMOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasl BIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMIOBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMUYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE YacTUL BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MMPOBOJIHUKA;

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



aOCOJTIOTHBIX TMOTPEITHOCTEH U3MEPEHUH, JIeaTh BBIBOIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO OJKCIEPUMEHTAa, MpPaKTHKymMa W  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
(du3HUecKol MOJICIbI0: HAa OCHOBAaHWM aHaJM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeH s 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MUMEIOUIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
¥ TEXHOJIOTHYECKHUX 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 MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENTHPHOCTH YEJIOBEKA, CBSI3aHHOW € (PU3WYECKUMH TMpOIeccamMu, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iiMyHble cocoObl paboThl ¢ MH(popManuen (puzndeckoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAYYHO-TIONYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABATEJIbHbIE 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 CUTyallUsAX, aJ€KBAaTHO OIICHUBATh BKJIAJ KaXKJIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

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

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

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKH B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, POJIb aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJVNHAMUKY, CHEUUAIbHOW TEOPUU OTHOCUTENBHOCTH, KBAHTOBOU
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

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 TIOJIOXKEHUS M 3aKOHBl DJJIEKTPOAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IHenu CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli u BTOpod moctynatel bopa, mnpuHUIUN
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPSHDKEHHOCTD AJIEKTPUYECKOTO MO, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
ANEKTPOABMKYILAS CUJIa CAMOMHAYKIHUH, SHEPrus MArHUTHOTO MOJs
IPOBOJIHUKA C TOKOM, PEISATUBUCTCKUI HWMITYJIbC, IIOJHAs DSHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YaCTHUIbl, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBOE YUCJIO U 3aps] spa, SHEPTUs CBA3H SAPa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
AIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(PEepEeHIINS
BOJIH, Audpakius, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTpaKCHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, CUJIbl AMriiepa u cuibl JIopeHna;

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

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
IPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX CHCTEMAax, B MEXKIaJaKTUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUPOBATh  pe3ydbTaThl IOJIYYEHHOM  3aBUCUMOCTH



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

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0CONIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI,

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEITBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BAHNUS,

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpUI
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NpPUMEHEHUs 3HaHUM U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHMUS JUIsi OOBSICHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

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

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCIOJIB30BAaHUHU JOCTHXKCHUU



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJb30BaTh COBPEMEHHBbIE WH(OPMALMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

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

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

IIPOSIBJISATh MOTUBAIIMIO K OyayIier nmpodhecCHOHAIBHON IeITeIbHOCTU 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
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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
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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 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 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
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIe
padoTsbI padoThI
pecypchbl

1 ®usznka — pyHIaMeHTaJIbHas HayKa o 1 bubnuorexa [JOK
pupo/Ie 02.09.2025 | https://m.edsoo.ru/1beef346

5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
WCCIIeIoBaHUs (PU3MUECKUX SBICHUN 02.09.2025 | https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE

3 no3HaHus npupoapl. Habmonenne u 1 bubnmorexa [JOK

PHPOBL. A 03.09.2025 |  https://m.edsoo.ru/34c49931

IKCIIEPUMEHT B (hPH3HKE

4 Crioco0Ob1 u3MepeHus GPU3NIECKUX 1 bubnuoreka [IOK
BEJTUYMH 04.09.2025 | https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS

5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 bubmorexa HOK

P P 05.09.2025 | https://m.edsoo.ru/7f18fda3

BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u

5 MecTo (PU3UKH B GOPMUPOBAHUHT 1 bubnnoreka [JOK
COBPEMEHHOM HayuyHOU KapTUHBI MUPA, 08.09.2025 | https://m.edsoo.ru/eabbdedl
B MPAKTUYECKON JeSITENbHOCTH JIOACH
Mexanuueckoe nBmxkeHue. Cucrema

7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MexaHudeckoro aBuxeHusd. [Ipsamas u 09.09.2025 | https://m.edsoo.ru/e9a52f02
oOpaTHasl 3a1a4il MEXaHUKHU

8 Paguyc-BekTop MarepualbHON TOUKY, 1 bubnuorexa [IOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
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€ro MPOCKIIMU Ha OCH KOOP/IMHAT. 10.09.2025 | https://m.edsoo.ru/30a108a5
Tpaekropus. [lepemenienue. CKopocCTb.

Hx npoekiuu Ha 0CH KOOpAWHAT

PaBHOMEpPHOE IIPAMONIMHENHOE

9 nekenue. ['paduueckoe onvcanue bubnuorexa [JOK
PaBHOMEPHOTO NPSIMOJIMHEWHOTO 11.09.2025 | https://m.edsoo.ru/89ba7190
TIBUKCHUS

10 CrnoxeHue nepeMeIeHnii U CKOPOCTEH. bubnuoreka [JOK
Pemenue 3amau 12.09.2025 | https://m.edsoo.ru/761d18aa
HepaBHOMepHOE nBMKEHHE.

11 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[psiMonmHEHOE TBUKEHHE C 15.09.2025 | https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHHUEM
I'paduueckoe onucanme

12 MPSIMOJIMHEHHOTO JABUKEHUS C bubmorexa LOK

16.09.2025 | https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoOe masieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJAHMHAT, CKOPOCTH, YCKOPEHHS OT 17.09.2025 | https://m.edsoo.ru/f738109¢
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY 18.09.2025 | https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxenue. [Ipuxenue
10 OKPY>KHOCTH. YTJIOBasi U TUHEHHAS

15 CKOpOlz:?:. Ilepuon u yacroTa. Bu6mmorexa LIOK

19.09.2025 | https://m.edsoo.ru/33196fbe
LleHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE
16 KonTtposneHas paboTa o teme bubmorexa LIOK

https://m.edsoo.ru/1242f32e
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"Kuuemartuka"

22.09.2025

IIepBblii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17
[Tpunnun otHOCUTENBHOCTH [ anmuest. 23.09.2025 | https://m.edsoo.ru/5a9e4a64
HewnepumansHbie CUCTEMBI OTCUETA
18 Cuna. PaBHOielicTBYIOIIAs CUJIa. bubnuorexa [JOK
Bropoii 3akon HeroroHa. Macca 24.09.2025 | https://m.edsoo.ru/141d3837
19 Bzanmopericteue Ten. Tpetnii 3akoH bubnuoreka [JOK
HeroTona 25.09.2025 | https://m.edsoo.ru/57dba505
I1 CyIIepIIo3 cui. Pemenune
20 3apI:11:ILP;HH }I’/IHMSI—I;IeHES I;I:KOI;I{J(I)B o bubmmorera LOK
8 P 26.09.2025 |  https://m.edsoo.ru/bdf997fh
Hprorona
3aKOH BCEMHPHOTO TATOTECHUS.
21 DKBUBaJIEHTHOCTh 'PAaBUTALIMOHHON U bubamorera LOK
N P H 29.09.2025 | https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl
99 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaICHU 30.09.2025 | https://m.edsoo0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI 01.10.2025 | https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyroctit. 3aon yka. Bec tena 02.10.2025 | https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUsbl cuil bubmuoreka [JOK
25 TpeHUs. [IBUKEHHUE B KUAKOCTH U rase https://m.edsoo.ru/1fa86499
. 03.10.2025
C Y4€TOM CUJIBI COIIPOTUBIICHUS CPEIbI https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK
nasnenue. Cuna Apxumena 06.10.2025 | https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€e U BpalaTeabHOE 07.10 2025 bubmuorexa [IOK
JBUKEHHE TBEPJOTO TEJa https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
Bpamenus. [1nedo cumbl 08.10.2025 | https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBepAOMYy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
YcioBus paBHOBECHSI TBEPAOTO TeElIa. 09.10.2025 | https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBeCHS
bu6moreka [IOK
30 Pemterme saza 10.10.2025 | https://m.edsoo.ru/dclcaacO
31 KonTponbHas paborta o teme bubnuoreka [IOK
"luaamuka. CTaTuka TBepAOToO Tea" 13.10.2025 | https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
32 CHUCTEMBbI MaTepUAIIbHBIX TOUeK. LIeHTp bubmuorexa [JOK
MAaccC CUCTEMbI MAaTEPUAIBHBIX TOYEK. 14.10.2025 | https://m.edsoo.ru/4bb8294b
Teopema o ABMKEHUU IIEHTPA MaccC
NmMmynbe crITbl U1 U3MEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXpaHCHUsI UMITYJIbCa. bubmorexa HOK
15.10.2025 | https://m.edsoo.ru/13f0a221
PeakTuBHOE NBMXKEHUE
MoMeHT uMItynbca MaTepuaibHON
34 touku. [IpeacraBneHne o COXpaHEHUU bubmuoreka [JOK
MOMEHTA UMITYJIbCa B IEHTPATIbHBIX 16.10.2025 | https://m.edsoo.ru/d6532eb9
TTOJISAX
35 Pemenue 3amau bubmorexa [IOK
17.10.2025 | https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MajIOM U Ha KOHEYHOM bubmuoreka [JOK
nepemeneHuu. ['padguueckoe 20.10.2025 | https://m.eds00.ru/913974c7
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MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 00

bub6mmoreka [{OK

37 I
H3MEHCHIH KPfHeTHqGCKOH SHepri 21.10.2025 | https://m.edsoo.ru/9a5e2e74
MaTepHAITLHON TOYKH
IToreHuManbHbIE U HEMOTEHIINAIHHBIE
38 cwisl. [loTeHansHas SHEPrUs bubnmorexa LHOK
' pri. 22.10.2025 | https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpoCTh
Tperbs kocMudeckast CkopocTh. CBsI3b
pabOThI HEMTOTCHIIHATBHBIX CHJI C
39 M3MEHEHHEeM MEXaHHYECKOW YHEPTUU bubamorexa [JOK
23.10.2025 | https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHUYECKON IHEPTUN
Vupyrue u He M€ CTOJKHOBEHU.
40 vy EIZIF{GHI/IG BeyH If }J,'IFJ'II/I JISL UeaaIbHON bubmmorexa [IOK
p PHY a A 24.10.2025 | https://m.edsoo.ru/f30f43b6
KUIKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUs B MeXaHUKe" 05.11.2025 | https://m.edsoo.ru/474e7c4a
PasButne npencraBlIeHHH O IIPUPOJIE
b prpOA bu6mmoreka [IOK
42 ter1oTel. OcHoBHBIE moaoxkeHust MKT.
06.11.2025 | https://m.edsoo.ru/b0ad4445f
Juddysus. BpoyHoBckoe nBrKeHne
CrpoeHue ra3000pa3HbIX, JKHJIKHX
43 TBEPABIX TEI. XapaKTep ABMKEHUS U bubmnorexa [IOK
pA o P pA 07.11.2025 | https://m.edsoo.ru/c44d02e2
B3aUMOIEMCTBUS YaCTHUIL BEILIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Koanecho Bep €CTBa ri,OC'(FO}IHHa}I) bubmnorexa [IOK
Hl ’ 10.11.2025 | https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuoreka [IOK
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IIkana [enpcus 11.11.2025 | https://m.edso0o.ru/0070d493
bubmuoreka [JOK
4 P
6 CHICHHE 3314 12.11.2025 | https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 n T
ACAIIDHDIH 143, £ a30BBIC SAKOHbL 13.11.2025 | https:/m.edsoo.ru/1den2367
48 VYpaBHenue MenaeneeBa-Knanerpona. bubnuorexa [JOK
Pemrenne 3amau 14.11.2025 | https://m.edsoo.ru/8d12¢328
49 AOcouroTHast TeMIiepaTypa. 3akoH bubnuorexa [JOK
JlanpTOHA 17.11.2025 | https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UiealibHOM Tas3e ¢ bu6moreka [IOK
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA 18.11.2025 | https://m.edso0o.ru/68878d51
I'pa €CKoe ITpeACTaBICHNE
51 1/1501? H: e(I:COBl'-IfBgT: ];AJ; I:;oxo a bubmiorexa HOK
pott ' pMa, pa, 19.11.2025 | https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 O MKT
CHOBHOE ypaHerue 20.11.2025 | https://m.edsoo.ru/c8094721
bu6mmoreka [IOK
53 P
CHICHHIE 3aAa1 21.11.2025 | https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPhI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 cpeaHel KUHETUYECKON dHepruei 94.11.2025 https://m.edsoo.ru/c38af875
MOCTYHATEeNbHOTO TEILIOBOTO
JIBIDKEHUS €€ YaCTHUI]
55 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN bu6mmoreka [JOK
no teme "OcHoBel MKT" 25.11.2025 | https://m.edsoo.ru/09d12fd8
56 KonTponsHas pabota o Teme "OCHOBBI bubnuoreka [IOK
MKT" 26.11.2025 | https://m.edsoo.ru/13adad59
57 TepmonHaMuueckas cucTeMa. bu6mmoreka [JOK
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3ananue BHeMHUX ycnoBuid st T/] 27.11.2025 | https://m.edsoo.ru/5f8d38a3
cucteMbl. BHenHue 1 BHyTpeHHUE
napameTpsl. [Tapamerpsl T/ cuctembl
KaK CpeIHUE 3HAYCHUS BEJINYUH,
OMNMCBHIBAIOIINX €€ HA
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMoOIMHAMUKH.
58 CamomnpounsBosbHas penakcarms T/] bubmorexa HOK
28.11.2025 | https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Monenb nieaJIprHOTO Ta3a B
59 TEPMOIUHAMHUKE. Y CJIOBHS bubnmorexa [JOK
PMOA T 01.12.2025 | https://m.edso0.ru/29355001
MIPUMEHUMOCTH ITOW MOJIEIH
60 VYpaBuenue MenzeneeBa-Knanelipona bubmuorexa [JOK
Y BBIpa)XCHUE U BHYTPEHHEH SHEPTUn 02.12.2025 | https://m.edsoo.ru/bal178d0
Bripaskenue 1y1si BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO UJeaJILHOIO rasa. bu6mmoreka [IOK
KBazucratuueckue u HeCTaTUYECKUE 03.12.2025 | https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTa B
62 TepMoArHAMUKe. Brruncienne paboTsl bubnuoreka [JOK
o rpaduky nporecca Ha pV- 04.12.2025 | https://m.edsoo.ru/741d5738
auarpamme
Temnonepenaua kak croco0 N3MEHEHUS
63 BHyTpeHHeH sHeprun T/ cucremsr 0e3 bubmotera [JOK
yiP P 08.12.2025 | https://m.edsoo.ru/3d734561
COBEPIIEHHS padOTHI
64 KonBekuus, TenaonpoBoHOCTb, bu6mmoreka [JOK
W3IIy4eHHE 09.12.2025 | https://m.edsoo.ru/157b54cd
65 KonnuectBo TemnoTel. TenaoéMKoCcTh Bubmmorexa LIOK

https://m.edsoo.ru/7ba67355
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Tena. Y IeabHas U MOJISIpHAs
TEIJIOEMKOCTH BellecTBa. Y IejIbHas
TEIJIOTa CTOPAHUS TOTLJIMBA

10.12.2025

Pacuér konmyecTBa TEIIOTHI IIPH

bubmmoreka [{OK

06 Terionepeaaye 11.12.2025 | https://m.edsoo.ru/1db5ad4e
67 [TonsTHe 00 amuabaTHOM TIporiecce. bubnuorexa [JOK
[epBErit 3aKOH TEPMOTUTHAMUKA 12.12.2025 | https://m.edsoo.ru/d8098824
KonudecTBo TemioTe 1 paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEH YHEPTruu brbmmorexa [OK
15.12.2025 | https://m.edsoo.ru/b047alcd
T/ cuctembl
Brtopoii 3ak0H TepMOAMHAMUKH TSI
69 PAaBHOBECHBIX M HEPAaBHOBECHBIX bubnuoreka [IOK
nporeccoB. HeoOparnumocTts 16.12.2025 | https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
marurH. KIT] 17.12.2025 | https://m.edsoo.ru/2e945513
71 MaxkcumanbHoe 3Hadenre KITJ. Hukn bu6mmoreka [IOK
Kapno 18.12.2025 | https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
7 Pemmerme s 19.12.2025 | https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTIEKTHI
73 WCIOJIb30BAaHHUS TEIUIOBBIX ABUTATEICH. bubnnoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIei 22.12.2025 | https://m.edsoo.ru/9867aaa7
Cpenbl
bu6mmoreka [JOK
74 Pemrerme saza+ 23.12.2025 | https://m.edsoo.ru/c8c70432
75 O06o01eHne u cucTeMaTu3anus 3HaHu | bubnunoreka [JOK
no teme "Tepmoannamuka. TenaoBsie 24.12.2025 | https://m.edsoo.ru/28d62b3f
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MaIuHe"

KonTtposnsHas paboTa o teme

76 "Tepmoanuamuka. TemnoBsie bubnmorexa LHOK
p H” ’ 25.12.2025 | https://m.edsoo.ru/1b6e26¢c5
MAIIAHBI
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
77 Wcmapenue u xkunenue. Y aenbHas bubmmorexa [TOK
P ihde 26.12.2025 | https://m.edsoo.ru/6f8e6777
TEIUI0Ta MapooOpa3oBaHUs
HacwImmennbie 1 HEHACHIIIICHHBIC MTapPHI.
KauectBeHHas 3aBUCUMOCTBD INIOTHOCTH
Y JIaBJICHUS HACBIIEHHOTO TTapa OT
78 TEMIIEPATYPhI, X HE3aBUCUMOCTD OT bubmmorexa [TOK
. ’ 12.01.2026 | https://m.edsoo.ru/f5c17d02
00bEMa HACHIIIIEHHOTO TIapa.
3aBUCUMOCTB TEMIIEPATYPhl KHITCHUS
OT JIaBJIEHUS B )KUIKOCTH
79 Braxxnocts Bozmyxa. AGCOIIOTHAS U bubnuoreka [IOK
OTHOCHUTEJIbHAs BJIAXKHOCTh 13.01.2026 | https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 P
ClHICHHE 311 14.01.2026 | https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucrammyeckue u
81 amopdHbIe Tena. AHU30TPOIIHS bubmorexa HOK
P ) P 15.01.2026 | https://m.edsoo.ru/20a88a03
CBOWCTB KPHCTAIOB
[TnaBneHre U KPUCTAUTA3ALIMSL.
82 V aenpHas TEIUIOTA IJIaBJIEHUS bubmnorexa [IOK
s ' 16.01.2026 | https://m.edsoo.ru/6ee91e9f
Cybnumarnus
edopMmaruy TBEPIOTO TeNA.
83 lilaiﬂljkeHlll/Ie u cmlzfrllxle Casur. Moaynb bubmnorexa [IOK
- AR z[yv 19.01.2026 | https://m.edsoo.ru/dalaab10
HOwnra. Ilpenen ynpyrux nedopmanuii
84 TennoBoe pacuIMpeHne KUIKOCTEN U bu6mmoreka [JOK
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TBEPJBIX TEJI. AHTAPMOHU3M TEILJIOBBIX 20.01.2026 | https://m.edsoo.ru/7ba5edf2
KoJieOaHUi YacTHUIl BEIIECTBA

85 [IpeoOpazoBanue sHeprun B (ha30BBIX bubmmorexa [IOK
nepexoiax 21.01.2026 | https://m.edsoo.ru/97a0672f

bubmmoreka [{OK

86 | Ypasneine enosoro Ganarica 22.01.2026 | https://m.edsoo.ru/ab1521fb

bu6mmoreka [IOK

87 Pemmenme sz 23.01.2026 | https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanunnspueie sapnenus. Jlapienue noa bu6moreka [IOK
HCKPUBJICHHOW MOBEPXHOCTHIO 26.01.2026 | https://m.edsoo.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06o01enre 1 cucTeMaTru3aus 3HaHUHA

89 1o Teme "ArperatHbie COCTOSIHHS bubmorexa IOK

27.01.2026 | https://m.edsoo.ru/0b52575¢c
BeniectBa. ®azoBbie nepexoap”
KonTtponsHas paboTa o teme
90 "ArperatHble COCTOSIHHS BEIICCTBA. bubmorexa LOK
28.01.2026 | https://m.edsoo.ru/7dc2a739
®dazoBbIe Iepexoabl"
DnexTpusaius Teq U e€ mposBICHUsL.

01 DnekTpudeckuil 3apsa. /IBa Buaa bubnuoreka [JOK
ANEKTPUYECKUX 3apsaaoB. [IpoBogHUKH, 29.01.2026 | https://m.edsoo.ru/1aff445f
TUDIIEKTPUKHU U TIOTYIPOBOJHUKU
DJIeMEHTapHbIN IEKTPUUECKUI 3apsi/l.

92 3akoH COXI]f))aHeHI/I}I SHSKTqueCKorE ) bubmmorexa [IOK

30.01.2026 | https://m.edsoo.ru/f49afd24
3apsiaa

93 B3aumopeiictBue 3apsiioB. ToueuHsie bubnuoreka [JOK
3apsansl. 3akoH Kynona 02.02.2026 | https://m.edsoo.ru/445b7746

94 Pemienne 3amau bu6mmoreka [JOK
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03.02.2026 | https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc

95 Dnektpuyeckoe nosie. Ero neiictBue Ha bubnuorexa [JOK
MEKTPUICCKHUE 3APSIJIbI 04.02.2026 | https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

96 [Ipo6uerit 3apsia. Jlunum bubnuorexa [JOK
HaNPSHKEHHOCTH DIIEKTPUIECKOTO TIOJISL. 05.02.2026 | https://m.edsoo.ru/3dac6957
OHOPOIHOE AIEKTPUIECKOE TI0JIe
[ToreHumanbHOCTH

97 JIEKTPOCTATHYECKOTO TOJIs1. PazHocTh bubmorexa HOK

P ) 06.02.2026 | https://m.eds00.ru/80021447
MTOTCHIIMAJIOB M HAIIPSDKCHUE
[ToreHunanpHas sHe 3apsaa
98 3ne:<THIéiTaiEqZCKI:)£FHTHe l;'fc})ITel:{ na bubnmorexa [JOK
P ' t 09.02.2026 | https://m.edsoo.ru/af5fa389
ANIEKTPOCTATUYECKOTO MO
CBs13b HaNPSHKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIUAJIOB [Tt bubamorera LOK
P " 8 10.02.2026 | https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO MO

100 [TpunIUn cynepno3uiuu bubnuoreka [JOK
ANEKTPUYECKHUX MOJIEH 11.02.2026 | https://m.edsoo.ru/Ocfeda6e

bu6mmoreka [JOK

101 P

CLICHHE Sa1ad 12.02.2026 | https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsaa. [lome bubnnoreka [JOK
paBHOMEPHO 3apsKEHHOM chepbl 13.02.2026 | https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00Bsémy mmrapa. [lone paBHOMEpPHO bubmmorexa [IOK

y 13 ) p N p 16.02.2026 | https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM MII0CKOCTH

104 IIpOoBOJHUKH B DIIEKTPOCTATUYECKOM bubnuoreka [IOK
oJie. Y CIIOBUE PAaBHOBECUS 3apsIIOB 17.02.2026 | https://m.edsoo.ru/32405eab
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JIMDIIEKTPUKY U NIOJIYIIPOBOJHUKH B

bubmuoreka [JOK

105 ANEKTPOCTATUYECKOM II0JIC 18.02.2026 | https://m.edsoo.ru/060ebab5
Konpnencarop. D1nekTpoéMKOCTh
106 KOHJICHCATOPa. DIEKTPOEMKOCTh bubmorexa HOK
19.02.2026 | https://m.edso00.ru/845b473
IJIOCKOTO KOHACHCATOPA
107 IlapannenbHoe COeqUHEHHE bubmmoreka [IOK
KOHJICHCAaTOPOB 20.02.2026 | https://m.edsoo.ru/d11e8ce7?
108 ITocnenoBaTenbHOE COCAUHEHUE bubmmoreka [IOK
KOHJICHCAaTOPOB 24.02.2026 | https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa bubmorexa IOK
24.02.2026 | https://m.edsoo.ru/73a34f18
bu6moreka [IOK
110 Pemienne 3amau https://m.edsoo.ru/5fb2ach5
25.02.2026 https://m.edsoo.ru/27434040
111 JIBr>keHue 3apsKEHHOW YaCTUIIbI B bubmuorexa [JOK
OJIHOPOJTHOM DJICKTPUUECKOM TI0JIe 26.02.2026 | https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay 97 02.2026
113 O06o00meHrEe B CHCTEMAaTH3alKs 3HAHUI bubnuoreka [JOK
1o Teme "DneKkTpudeckoe noje" 02.03.2026 | https://m.edso0.ru/5752603f
114 KonTtponbHas padoTa o teme bubnnoreka [JOK
"OnexkTpuueckoe mnojue" 03.03.2026 | https://m.edsoo.ru/cefe90e9
Cuina toka. [TocTossHHBIN TOK. Y CIOBUSA
115 CYIIECTBOBAHUS MOCTOSITHHOTO Bu6mmorexa LIOK
04.03.2026 | https://m.edsoo.ru/233311b5
ANEKTPUYECKOTO TOKA
116 Ucrounuku Toka. Hanpsbxenue u 3/1C 05.03.2026 Et?i?;;f;igrc:/lé%%lﬁ
117 3akoH OMa AJ1s y4acTKa LIETH. bubnuoreka [IOK
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DNEKTPUUECKOE COMTPOTUBIICHHE 06.03.2026 | https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €ro bubnuorexa [JOK
JUTMHBI U TUIOIIATU TIONIEPEYHOTO 10.03.2026 | https://m.edsoo.ru/95fcdf51
CCUCHUS
119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3amau 10.03.2026 | https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapajlieIbHOE, bubmmoreka [IOK
CMEIIAaHHOE COSAMHCHHE TTPOBOIHHKOB 11.03.2026 | https://m.edsoo.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX bubmuorexa [JOK
neneii. [IpaBuna Kupxroda 12.03.2026 | https://m.edsoo.ru/1794cf37
bu6moreka [IOK
122 Pemterre sazas 13.03.2026 https://m.edsogru/3881b469
123 PaboTa snekTpuueckoro Toka. 3akoH bubnuoreka [IOK
Jxoymst —Jlenna 16.03.2026 | https://m.edsoo.ru/a3605c5¢
bubnuorexa [JOK
124 Pemterme saza 17.03.2026 https://m.edsogru/6761bf0f
MOINTHOCTD JEKTPUIECKOTO TOKA.
125 TennoBas MOIITHOCTh, BhIEIIEMas Ha bubmmorexa [TOK
pesueTOpe 18.03.2026 | https://m.eds00.ru/99750a6f
bu6mmoreka [JOK
126 Pemene sana< 19.03.2026 | https:/ m.edsocl)l. ru/eb72fc24
127 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE bubnnoreka [JOK
HCTOYHHKA TOKA 20.03.2026 | https://m.edsoo.ru/72d453af
128 3akon OMa 715 IOJTHOM (3aMKHYTOM) bubmuoreka [JOK
ANEKTPUYECKOM 1enu 23.03.2026 | https://m.edsoo.ru/221f40fb
bubmuoreka [JOK
129 Pemerre safa- 24.03.2026 https://m.edsocI)_.[ru/3580b679
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bubmuoreka [JOK

1 M
30 OTIHOCTL HETOTHIRa Toka 25.03.2026 | https://m.edsoo.ru/a0ae51d8
bubmmoreka [{OK
131 K
3 OPOTKOE SaMblKaiHe 26.03.2026 | https://m.edsoo.ru/546f5632
132 KonneHcarop B 1ienu nNoCTossHHOIO bubnuorexa [JOK
TOKa 27.03.2026 | https://m.edsoo.ru/35368f3e
bu6mmoreka [IOK
1 P
33 cHieHHe sajat 06.04.2026 | https://m.edsoo.ru/4410cef0
134 Pemenue 3amgau mo reme "[locTostHHBIM bubnuorexa [JOK
AMEKTPUICCKHI TOK" 07.04.2026 | https://m.edsoo.ru/a7340a29
135 Pemenue 3agaq nmo teme "IlocToSTHHBIN bu6moreka [IOK
MEKTPUICCKHI TOK" 08.04.2026 | https://m.edsoo.ru/744261b8
136 Pemenne 3agau o teme "IlocToSITHHBIN bu6moreka [IOK
ANEKTPUYECKUH TOK" 09.04.2026 | https://m.edsoo.ru/eb5d4687
O06o01enre 1 cucTeMaTru3amus 3HaHUH
137 o Teme "TloCTOSHHBIN 3ITeKTPUYECKUN bubmorexa IOK
ok P 10.04.2026 | https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponpHas padoTa o teme bubnuoreka [JOK
"[TocTOSIHHBIN 2NTEKTPUUECKHUIA TOK" 13.04.2026 | https://m.edsoo.ru/1885ddf1
DneKTpruYecKas MpOBOJIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKUI bubmorexa HOK
P HHECTB. P 14.04.2026 | https://m.edsoo.ru/da794295
TOK B MeTa/l1aX. CBEpXIIPOBOAMMOCTD
DIEeKTPUYECKUN TOK B pacTBOpax u
140 acriaBax dJEKTPOJUTOB. 3aKOHBI bubmmorexa [JOK
P P ) 15.04.2026 | https://m.edsoo.ru/4b423491
®dapanest 115 SIEKTPOTU3A
N bubmuoreka [JOK
141 !
DUeKTpHHeckitit TOK B rasax. [hasma 16.04.2026 | https://m.eds00.ru/92d92f76
142 DNEKTpUUECKUI TOK B BaKyyMe. bubnuoreka [IOK
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Bakyymabie npuOopbl 17.04.2026 | https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKUM TOK B bubnmoreka [JOK
MOJTyITPOBOTHUKAX 20.04.2026 | https://m.edsoo.ru/ab61c660
bubmmoreka [{OK
144 | HomynporozHikoIe IpioopE! 21.04.2026 |  https://m.eds00.ru/83622200
@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANIPSKEHUS
B IIETIH MIOCTOSIHHOTO TOKA P MIOMOIITH
aHAJIOTOBBIX U IIU(PPOBBIX
145 M3MEpPUTENbHBIX TPUOOPOB" UITH brbmmorexa [OK
. 22.04.2026 | https://m.edsoo.ru/5643ea56
"3HaKOMCTBO ¢ U POBOIL
naboparopueit no ¢pusuke. [Iprumepsl
n3MepeHus (PU3NIECKUX BEIIMUUH TIPH
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"
DU3NYECKUH TPAKTUKYM 10 TEME
146 "N3ydyeHrne HEpaBHOMEPHOTO IBUKEHUS bubnuoreka [IOK
C TENBIO OTIPEICTICHUS MTHOBEHHO M 23.04.2026 | https://m.edsoo.ru/f6292f5f
ckopocth"
DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus pu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
147 JIIBUKEHUH 110 HAKJIOHHOM I0CKOCTH" Bubmorexa OK
24.04.2026 | https://m.edsoo.ru/6960b6ef
win "HccnenoBanue 3aBUCUIMOCTH ITyTH
OT BpEMEHH MPU PaBHOYCKOPECHHOM
IBIOKeHUN"
Du3N4EeCKU IPAKTUKYM I10 TEME
148 "3MepeHne yCKopeHHsi CBOOOHOTO bubnuoreka [IOK
najgeHus" win "U3ydenue qBuKeHus 27.04.2026 | https://m.edsoo.ru/d1ea2402

TeJa, OpOIIEHHOTO TOPU30HTAIBHO"
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149

@uU3NYECKUH IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Tea 110
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOJTYJIIO
ckopocThio" unu "HMcecnenoBanue
3aBHCUMOCTH I1epHoAa 0OpaleHus
KOHHUYECKOTO MasATHHUKA OT €ro
napameTpoB"

28.04.2026

bub6mmoreka [{OK
https://m.edsoo.ru/bcf53514

150

®u3NYEeCKU IPAKTUKYM 110 TEME
"U3mepenune paBHOACHUCTBYIOMIEH CHITBI
MIpH IBKEHUU OpycKa M0 HAKIOHHOM
mmockocTu" nim "IIpoBepka runoressl
0 HE3aBHCHUMOCTH BPEMEHH JIBUKEHUS
Opycka 1Mo HaKJIOHHOM MIOCKOCTH Ha
3aJJaHHO€ PACCTOSIHUE OT €r0 MacChl"

29.04.2026

bu6moreka [IOK
https://m.edsoo.ru/0b34db84

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTU CHIT
YIOPYrOCTH, BOSHUKAIOIINX B IPYKHUHE
U PE3NHOBOM 00pasiie, OT UX
nedopmaruu” wim "M3ydeHue
JIBUKEHHS CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
0J10K"

30.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue k03P PUIeHTa TPEHUS 10
BEITUYMHE YIIIOBOTO KO PHUIIEHTA
3aBucumoctu Frp(N)" nmmn
"UccnenoBanue NBMKEHUSI OpycKa 1o
HAKJIOHHOH TUIOCKOCTH C TIEPEMEHHBIM
K03 dUIIMEeHTOM TpeHH" WK

04.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607
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"N3ydyeHue IBUXKEHUS IPy3a Ha Baly C
TpeHuem"

153

PuU3NYEeCKU IPAKTUKYM 110 TEME

yM
"HNccnenoBanue ycioBHi paBHOBECHS
TBEPAOIO Tela, UMEIOIIET0 OCh
Bpamenus" win "Koncrpyuposanue
KPOHIUTEHHOB U pacy€T CUII
ynpyrocta" uin "U3yuenue
YCTOMYMBOCTH TBEPJIOTO TeENA,
MMEIOIIEro TUIOIa b OTophI"

05.05.2026

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

154

®u3NYeCcKUil IPAKTUKYM IO TEME
"N3mepenune uMIlyibca Tena mno
TOpMO3HOMY ITyTH" iy "M3Mepenne
CWJIBI TATH, CKOPOCTH MOJEIN
AIEKTPOMOOUIISI U MOILIHOCTH CHJIBI
Taru" wim "CpaBHEHHE U3MEHEHUS
UMITyJbCa TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMITYJIbCA IIPU YIPYIOM
B3aumoaecTeun" uiu "M3mepenue
KMHETUYECKOM PHEPTUu Tena Mo
TOPMO3HOMY ITyTH"

06.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

dusnueckuil MpakTUKYM 10 TeEMe
"H3yueHune U30TepMUYECKOro Mpolrecca
(pexOMEHI0BAHO UCIOJIb30BAHUE
udpoBoit 1abopatopun)" win
"N3y4ueHne n30X0pHOTo npouecca’ uiu
"N3yuenune n3o6apHOro mnpouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSIHUA"

07.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07
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156

®u3N4eCKUi IIPAKTUKYM 110 TEME
"N3mepenue yaenpHol TemioéMkocTy"
unu "VccnenoBanue mpoiecca
OCTBIBaHUS BEIIECTBA" WM
"HccnenoBanue aaunadaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U DHEPTHH
MEXMOJIEKYJSIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYpPbl KUIIEHUS KUIKOCTEH"

08.05.2026

bub6mmoreka [{OK
https://m.edsoo.ru/2f2faa6l

157

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN
WCIIapeHUs KUAKOCTEN" Wi
"U3mepeHue yaenbHOM TEIUIOTHI
iaByieHus apaa" win "M3ydenune
CBOMCTB HACBHILIEHHBIX APOB" MU
"U3mepenune abCOMOTHON BIAXKHOCTH
BO3/1yXa M OLIEHKAa MaccChl [1apoB B
nomMenieHuu". smepenue

ko3 duimenTa moBEpXHOCTHOTO
HATSKEHUS

12.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HabmtoieHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTHIO
W3JIy4eHHs] CBETOAMO1a" WK
"N3yueHue npoTeKkaHus TOKA B LIETIH,
coJiepkalieil KoHaeHcarop" wim
"Pacripeniennenue pa3HOCTH
MOTEHIMAJIOB (HANpPSHKEHUS ) U
MIOCJIEOBATEILHOM COEIMHEHUN

12.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

KOHJIEHCaTOpoB"

®u3NYEeCKUN IIPAKTUKYM 110 TEME
"HccnenoBanue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIIU
"N3mepenue yaenpHOoro

bub6mmoreka [{OK

159 CONPOTUBIIEHUS TPOBOJAHUKOB" WK 13.05.2026 | https://m.edso0.ru/2b179d98
"UccnenoBannue 3aBUCHMOCTH CHITBI
TOKa OT HATIPSDKEHUS JJIs JIAMITBI
HakaiuBaHus"
®u3NYeCKUil IPAKTUKYM IO TEME
"Habmronenune anexrpoanza" uimu
"U3mepenue 3apsiia 0THOBAIEHTHOTO
160 noHa" win "HccnenoBanue bu6moreka [IOK
3aBUCHMOCTH COTPOTUBJICHUS 14.05.2026 | https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpaTyphl' WIN
"CHATHE BOJBT-aMIEPHOMN
XapaKkTepUCTUKH Aroaa"
PesepBubiii ypok. O600mEeHNE U
161 CI/ICTI;MaTI/ISZII;I/I}I 3HaHPII>I'IH 10 TEME Eubmorexa HOK
15.05.2026 | https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PesepBubiii ypok. O600mIEeHNE U
162 CI/ICTI;MaTI/ISZII_)II/I}I 3HaHPII>I'IH 10 TEME Eubmorexa OK
18.05.2026 | https://m.edso0o.ru/3149956b
"Jlmnamuka"
PesepBubiii ypok. O0001mIeHNE 1
163 CHCTIe)MaTHSZEI/I}I 3HaHI/II7IIlI 10 TEME bubmnorexa [IOK
19.05.2026 | https://m.edsoo.ru/0f9752ac
"Craruka TBEpAoro rena"
PesepBHbIit ypok. O600IEeHNE 1
164 CHCTgMaTHBZEH;I 3HaHI/II?IIlI 10 TEME bubmmorexa [IOK
20.05.2026 | https://m.edsoo.ru/6c0df9cc

"3aKOHBI COXPAHEHHUS B MEXaHUKE"



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc

PesepBHeiit ypok. O600mIeHNE 1

165 CHCTeMaTH3aIlMsl 3HAHUH 110 TEMe 1 bubmuoreka [JOK
"OCHOBBI MOJICKYJIIPHOKHHETHICCKOU 21.05.2026 | https://m.edsoo.ru/de148976
teopun"

PesepBHeIii ypok. O600IICHNE 1

166 cHCTEMaTH3alMs 3HAHUH 10 TEME 1 bubmmoreka [{OK
"TepmonmHamuka. TeroBbie 22.05.2026 | https://m.edsoo.ru/Obcc77cl
MaITuHBI"

PesepBubIit ypok. O60011eHIE U

167 CHCTEMAaTH3allMsI 3HAHUH 10 TeME 1 bu6moreka [IOK
"ArperaTHble COCTOSTHHSI BEILIECTBA. 22.05.2026 | https://m.edsoo.ru/59ca5c91
dazoBble IEPEXOBI"

Peseprubrit ypok. O6001eHNE 1

168 CI/ICTIG)MaTI/I?)Zp us 3HaHI/II;IH 0 TeMe 1 bubmorexa [TOK
" B " 22.05.2026 | https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE T10JIE
Peseprubrit ypok. O6001eHNE 1

169 CI/ICTIe)MaTI/I?)Zp us 3HaHPII>I'IH 0 TeMe 1 bubmorexa IOK
" Lv[ . 22.05.2026 | https://m.edsoo.ru/3cae6dal
ITocTOSIHHBIIN ATEKTPUUECKHUI TOK
PesepBubIit ypok. O6001IeHNE 1

170 CI/ICTI;MaTI/ISZp us 3HaHPII>I'IH 0 TeMe 1 bubmorexa HOK
" B " 22.05.2026 | https://m.edsoo.ru/cc7681d4
Toxu B pa3IMyHBIX Cpeaax

OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/de148976
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11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzanMmopeiicTBHe OCTOSHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edso00.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BekTop MarsuTHOM MHIYKITHH.
2 IIpun pnn cyIe no3nu§§< MAarHUTHBIX 1 bubmiorexa HOK
P UH YHep . https://m.edsoo.ru/4clabcch
nosiei. JIMHUM MarHuTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIECHUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenue 1
HICHHC saat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
roJjie
bu6mmoreka [JOK
8 Pemenne 3agau 1
s https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopenia 1 bubmmorexa [IOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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bubmuoreka [JOK

1 P
0 cHcHie sanat https://m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
11 deppoMarHeTky, napa- u bubmmorera [JOK
pp > Hap https://m.edso0.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOHCTBA
12 ¢deppomaruetukos. [Ipumenenune bubmmoreka LIOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenne 3agau o reme "MarautHoe bubmmoreka [{OK
noJie" https://m.eds00.ru/5b55¢307
14 Pemienne 3ama4 mo reme "MarauTHoe bu6moreka [IOK
noJie" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEeKTPOMAarHUTHON
15 WH nu. [ToTok BeKTOpa MarHUTHOM Bubnmorexa [JOK
A, P https://m.edsoo.ru/b3efalcl
WHIYKITUH
bu6mmoreka [IOK
16 D/1C
AC unnyxumn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
®dapajes https://m.edsoo0.ru/a6dec188
18 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnnoreka [JOK
MPOBOTHUKAX https://m.edsoo.ru/0235cc02
bubmuoreka [JOK
20 P
CHICHHE 3aAat https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
PABIIIO SeHa https://m.edsoo.ru/bbc22726
22 WNupykruBHOCTH. KaTymika bubnuorexa [IOK



https://m.edsoo.ru/93617bd9
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HHAYKTUBHOCTHU B LCIH ITOCTOSIHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SAsnenue camounaykiuu. J/C

bubmmoreka [{OK

23 CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIA KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE https://m.edsoo.ru/b3cOad1l
bubmmoreka [IOK
25 Pemterme sazat https://m.edso0.ru/88f69d2b
26 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HaHUM N0 TeMe "DnekTpoaruHaMuka' https://m.edso0.ru/76484025
97 KounTponbnas paborta o teme bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.edsoo.ru/8ae09b98
Komnebatennuas cucreMa. CBoOOIHEIE
28 KoJsiebanus. ['apMoHnueckue bubmorexa TOK
https://m.edso0.ru/7c1db385
KoJieOaHus
29 KunemaTtnueckoe u IMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87ce9498
DHepreTudyeckoe onvcanue. BoiBoa
JTUHAMHAYECKOTO OTUCAHUS
30 rapMOHHYECKUX KOJICOAaHUW U3 UX bubmmorexa [IOK
https://m.edso0.ru/e3c99692
SHEPTreTUYECKOT0 M KHHEMAaTHYECKOTO
OTIMCAHUS
. bubnuoreka [JOK
31 AMIIHTY 2 1 pasa Koxebanmit https://m.edsoo.ru/7a0c439a
[Tepuron 1 yacToTa KoJIeOaHHIA.
39 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHnii MaTEMAaTHYECKOTO
MasTHUKa. [lepros cBoOOTHBIX

https://m.edsoo.ru/e0399319
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KoJIe0aHUN IPYKUHHOTO MasiTHUKA

33 3aryxaromue KojaeoaHusl. bubnmoreka [JOK
Brnyxnennsie konebanus. Pezonanc https://m.edso0.ru/72e93d09
bubmmoreka [{OK
34 AB 0
TOROIEOAIA https.//m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 Koe0aHUA B MY3BIKAJIBbHBIX bubnmorexa LHOK
3]3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O0o001Ienre U cucTeMaTH3aIUs
37 3HaHui 110 TeMe "MexaHn4ecKue bubmorexa HOK
| https://m.edsoo.ru/eb84182f
KoJeOaHus
DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
38 N
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTUTYbI
39 3apsAaa KOHAEeHcaTopa ¢ aMIUTMTY IO bubmorexa LHOK
DA g P A https://m.edso0.ru/093f9afl
CWJIBI TOKA B KOJICOATEIIPHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B bubnuoreka [JOK
HJIeaTbHOM K0JIe0aTEIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxarolye 3JIEKTPOMariuTHLIE
41 KOH}e/)gaHII;}lI Breia peHHBIe bubmotera [JOK
' YA https://m.edso0.ru/5e668619
AIICKTPOMAarHUTHBIC KOJICOaHUS
IIepemeHnHsli TOK. Pesuctop u
42 KOHJEHCATOP B 1LIENTH IIEpEMEHHOI0 bubmiorexa LOK
A pri P https://m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIENTU bubnuoreka [IOK
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IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 3IEeKTPUUYECKOM Lienu

bubmuoreka [JOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIIUTYIHOE U JEHCTBYIOIIEE bubmmorexa [TOK
YA a yrom https.//m.edsoo.ru/lcac6c4c
3HAUCHUE CHJIBI TOKA M HAMIPSHKCHHUS
46 Pe3oHaHC B DiIeKTPHUECKOH €N bubmmorexa [TOK
p B https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 Pemenne 3ama
HICHHC 3a/1ad https://m.edsoo.ru/a16836a4
W neanpHerif TpanchopMaTop.
48 HHOI/BBOHCTBE ne(be paqa I/Ip bubmmorexa [TOK
p » TTEpest 5 https://m.edsoo.ru/f97418ae
MOTpeOJICHNE DIIEKTPUICCKONW SHEPTHH
DKOJIOTUYECKUE PUCKH TIPH
MIPOM3BOJICTBE JICKTPOIHEPTHU.
49 Kynbsrypa ncnon3oBanust bubmmorexa [OK
YARTYP . https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTUH B TIOBCEAHEBHOM
JKU3HHA
bu6mmoreka [IOK
50 Pemenne
HHICHHAC Sanat https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CHICHHE sa]1ad https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATH3AL[USI
. " bubnunoreka [JOK
52 3HaHUH 1O TeMe "DJIEeKTPOMarHuTHBIC
" https://m.edsoo.ru/401024a9
KoJie0anus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoliicTBa MEXaHUYSCKUX BOJIH bu6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmiorexa LIOK
https://m.edso0.ru/138b6f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl https://m.edso0.ru/7380038f
bub6mmoreka [{OK
> Pemmenme sz https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBIE BOJIHBI. bubnuorexa [JOK
N3ny4yenue 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEpPrus MEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBoOMCTBA AIIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana 31eKTpOMarHUTHBIX BOJIH.
60 [TpumeHeHwe AIIeKTpOMarHUTHBIX bubamorexa [JOK
https://m.edsoo0.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguoOCBsI3U U
61 TeJeBUACHUS. Paqnookamnmsi. bubnuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Konebanus u BosiHbI" https://m.edsoo.ru/4f7985a0
63 Cget. 3aKOH NPSAMOJIMHENHOTO bubnnoreka [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEeHHE
64 3aKOHA PSIMOJIMHEHHOTO bubmmorexa [IOK
https://m.edsoo.ru/ea32d455
pacnpoCTpaHEeHHs CBETa
65 Otpaxenue cBera. [1nockoe 3epkaio. bubnuoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue ceeta. AGCOTIOTHBIN U bubnuoreka [IOK
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OTHOCHUTEIbHEIN IOKa3aTelb
npenomienus. [loiHOe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbli yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3ana4 Ha npuMeHEHUE

bubmmoreka [{OK

67
SAKOHOR OTPACCHIR 1 HPENOMICHIA https://m.edso0.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepeust
. bubnuorexa [JOK
68 ceeta. CII02KHBIN cocTaB 0€I0ro CBETa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoKycHOE pacCTOSIHUE U bubmuorexa [JOK
ONTHYECKAs CUJIA JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0paxeHuil B TMH3aX U bubnuoreka [IOK
HUX CHCTEeMaX. YBEIUYECHHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenne 3aga4 Ha mocTpoeHue
71 H300paKEeHUH, TTOTyIaeMBIX C bubmorexa OK
P ’ v https://m.edsoo.ru/5a868f09
ITOMOIIBIO JIMH3
72 I'na3 xak onTuyeckas cucreMa bubmorera [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
. bu6mmoreka [JOK
73 MIPUMEHUMOCTH T€OMETPUUICCKOM
https://m.edsoo.ru/cd174a10
OIITUKHU
74 CkopocThb cBETa U METOBI €€ bubnnoreka [JOK
U3MEpEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Hucniepcis ceeta https://m.edsoo.ru/lel6ccbe
76 WnTepdepenius ceera Bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

KorepeHTHbIE ICTOUHUKH. Y CIIOBUS

77 HaOIIO/ICHUST MAKCUMYMOB U bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
8 Pemterme sazat https://m.edsocI)_.[ ru/3061de2b
bubmmoreka [{OK
7 TpuvieHeHHe HHTCpgepeHLIn https:// m.edSO(])_.[ ru/668edbc8
bu6mmoreka [IOK
80 Jlucppaxiua caera https:// m.edSO(])_.[ ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6moreka [IOK
82 Pemterre sazas https:// m.edso;I ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/e9890fe9
bubnuorexa [JOK
84 Pemterre sazas https:// m.edso;I ru/c56¢8158
85 CBeTOBBIC SIBJICHUS B IPUPOJIC Bubmmorexa LIOK
https://m.edso0.ru/0b36363d
86 O0o00IIcHNE B CHCTEMAaTH3aLIH bubnuorexa [JOK
3HaHui 1mo Teme "OnTuka" https://m.edso00.ru/8a14748b
87 KonTtponbHas padoTa o Teme bubnunoreka [JOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHuIIBI MPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
ANEKTPOIMHAMUKHI U ITPUHLIUIT https://m.edsoo.ru/cObd77ch
OTHOCHTEIILHOCTH
89 IlocTynatel ciennaabHON TEOPUU bubnuoreka [IOK
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OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpasoBanus JlopeHua.
VYcnoBue npU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameIcHIEe BPEMEHHU M COKpAIICHHE
JUTHHBI
01 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuoreka [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTHEN U
92 MMIYJILCOM PEJISITUBUCTCKON YaCTUIILI bubmmorexa [OK
Y P ' https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBeCHOE TEIUIOBOE U3TyUEHUE bubmorera [JOK
e https://m.edso0.ru/f54035a5
bu6mmoreka [IOK
94 3 B
AKOH CMEHeHIA BHHa https://m.edsoo.ru/1c5ff752
95 I'mnotesa M. [limanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
96 2
HEPIIA H HMITYJIHC (OTOHA https://m.edsoo.ru/7fb307ec
dotorpdext. OnbiTer A. T'. bubnuoreka [JOK
97
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edso0.ru/8c68e5b9
VpaBHenue DUHINTEHHA 15
98 q)(I:Toa(b(beKTa "K aCHaHI:“ aHuna" bubmmorexa [JOK
P pattHit https://m.edsoo.ru/01ef4556
¢dororpdexra
99 Jasnenue ceeta. Onbithl [1. H. bubmuoreka [JOK
JleGeneBa https://m.edso00.ru/64b4f966
100 BoaHoBbBIC CBOMCTBA YaCTHI] bu6mmoreka [JOK
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https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiiis. /lnuHa BOJIHBL 1€

. bubnuorexa [JOK
101 b
0 POTLLL 1 PasMepbl 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJM3aIK JABMKYIICHCS YaCTULIBI
bubmmoreka [{OK
102 K - i
0 OPHYCIYIAPHOBOMHOBOI Ay ATHEM https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTPOHOB Ha bubnnorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crnennduka u3smMepeHuid B MUKPOMUPE.
i P N P \,p bu6mmoreka [IOK
104 CoOoTHOLIEHHS HEONTPEACIEHHOCTEN
. https://m.edso0.ru/65783dec
I'eitzenbepra
bubmoreka [IOK
1 P
05 CILICHHE rPaQUHeCKiX saja https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Peutertue pacuCTHEIX sajat https://m.edsoo.ru/ee9b3182
KonTtponpHas paboTa o Temam: Eu6 10K
nonmoTexa
107 "O CTO", "K -
CHOBHU ’ "opnyCKyn;[pHo https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyaslu3m
OnBITHI 0 UCCIEAOBAHUIO CTPOCHUS
bu6mmoreka [JOK
108 atoma. [ltanerapnas Mozenp aroma
https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 I1 b
OCTyIatht Hopa https://m.edsoo.ru/404dfa9a
110 Bunsl cniektpoB. CriekTp ypoBHE#R bubnnoreka [JOK
SHEpPruU aroMa BoJAOopoJa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJECHHOE bubnuoreka [IOK
U3JIy4CHHE CBETA https://m.edso0.ru/f945d85¢c
112 Jlazep bubnuoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozeins sapa
I'eiizenOepra-MBanenko. 3apsa u
MacCcOBOE YUCIIO sapa. M30TomsL.
PannoakTuBHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/34adasde

114

3aKoH paJMOaKTUBHOIO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZvoOaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

bubmmoreka [{OK
https://m.edsoo.ru/aab98bef

115

OHeprus CBs3U HyKJIOHOB B si/Ipe.
SAnepubie cunbl. JledekT Macchl sapa.
SAnepHble peakuun. SAnepHeie
peakTopsl. [IpoGneMsl ynpapiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SAJIEPHOU SHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanuu u
HCCIIE0BaHUS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U JIEITOHBI.
[IpencraBnenue o CrangapTHOM
Mojienu. KBapk-rimirooHHas Moielb
aZpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®duzuka 3a npenenamu CTaHaapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTalbl Pa3BUTHA aCTPOHOMMUHU.

bu6mmoreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BSICHEHUS IPUPOIBI KOCMHYECKHIX

bubmmoreka [{OK

119
00BEKTOB. MeTO Il aCTPOHOMHYECKIX https://m.edso0.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
bu6mmoreka [IOK
120 TEJICCKOTIBI, PaHOTEICCKOIIBI,
https://m.edso0.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bup 3Bé3nnoro nebda. Co3pe3nus,
121 SIpPKHE 3BE3JIBI, IUTAHETHI, UX BUANMOE bubmmorexa LHOK
p ’ ’ https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Comaneunas cucrema. CouHiie.
bu6moreka [IOK
122 CoJtHeyHas aKTUBHOCTE. MICTOYHUK
~ https://m.edso00.ru/22748eb4
sHepruu CoJiHIIA U 3BE3]T
3BE3/bI, UX OCHOBHEIE
123 XapaKTepuCTUKH. J[marpamma bubmorexa TOK
| Paicrep . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIACC — CBETUMOCTD
124 3Be3 bl II1aBHOM OCIIEN0BATEILHOCTH bubmorexa LOK
s a https://m.edsoo.ru/b3ch766¢
BuyTtpennee ctpoenue 3BE31.
195 CoBpeMeHHbIE NPEJICTABICHUS O bubnuoreka [JOK
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHIIa https://m.edsoo.ru/d09da494
M 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [lyre — Hama ["anaktuka.
126 Tune! ranaktuk. YépHele OLIPEI B bubmnorexa [IOK
P P https://m.edsoo.ru/7cd10a0a
SIpax TalakTUK
127 Bcenennas. Pacunpenvie BeeneHHOM. bubnunoreka [JOK

3akoH Xa06ma. Teopust bonbiioro

https://m.edsoo.ru/3dbdf0d2
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B3phbIBa. PenukToBoe H3JIYYCHHUC

128

Macmra0Has cTpykrypa Beenennoii.
MeraraiakTuka

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

129

Hepeménnbie mpoOieMbl acTpOHOMUU

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"UccnenoBaHue CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bubmmoreka [{OK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJIbl TOKa'" WIn
"OnpeneneHue MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHUA CHIIbl AMriepa"

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

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUSI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIMU BUXPEBOTO
MarHUTHOTO HOosA"

https://m.edsoo.ru/c36658da

133

Ou3nyecKuil MPakTUKyM IO TEME
"UccnemoBanue sIBISHUS
camounHaykuuu" win "Coopka Moienu
3JIEKTPOMarHUTHOTO reHeparopa’

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

134

Du3N4EeCKUN PAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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"N3mepenue neproaa CBOOOHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

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

135

PuU3N4EeCKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
PYXUHHOM MasiTHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

136

®u3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MOCiIeI0BaTeNIbHO COeTMHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop”
nin "HccnenoBanue paboThl
HMCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"

bubmmoreka [{OK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresis npesioMICHUs
crexina" unu "[lomyuenue
M300paKeHUs B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

Ou3nyecKuil MPakTUKyM IO TEME
"UccneqoBaHue 3aBUCUMOCTH
(hOKYCHOTO paccTOsHUS OT BEIIECTBA
(Ha IpUIMEpe KUIKUX JIMH3)" UITN
"N3mepeHne pOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

bubmuoreka [JOK
https://m.edsoo.ru/b879fb3f

140

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"Habmronenue audpakuuu,

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
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https://m.edsoo.ru/b100661a
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uHTepEPEHINH U TOJSPU3ALIH
csera"

141

PuU3N4EeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SJHEPTUU
PENATUBUCTCKUX YacTull (1o
boTorpadusiM TPEKOB 3apsIKESHHBIX
YaCTHI[ B MArHUTHOM T0JIe)"

bubmmoreka [{OK
https://m.edsoo0.ru/63756¢47

142

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HaIpsKeHUs "

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue cnekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
Y U3MEpPeHHe MocTosIHHOM Prundepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa"
unu "V3ydeHue noryomnieHus oera-
YacTHUIl aJTIOMUHUEM"

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

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habnaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKSHUH JUTS OTIPEIeIICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE

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



https://m.edsoo.ru/63756c47
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co3Be3usi CeBepHOro MoJIylapus u
spkue 3BE31b1" wn "HaOmoneHus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTE!
Y 3BE3/IHBIX CKOTUICHUN"

O06o00uIeHne U cucTeMaTH3aIs
3HaHUU. Poisib pu3KKM U acTpOHOMUM B

. . bubnuorexa [JOK
146 SKOHOMMYECKOM, TEXHOJIOTHUISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMANIBHOM M 3TUYECKOM cepax
JCATEILHOCTH YeJIOBEKa
O00011IeHNE U CUCTEMATHU3ALIUS
147 3HaHui. Posib u MecTo Gpu3uku u bubnuoreka [IOK
aCTPOHOMHHU B COBPEMEHHOW HAYYHOU https://m.edso0.ru/18f19f7c
KapTUHE MHUpa
O06o01enre U cucTeMaTru3arus
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHH MPEJCTABICHUHN O
(opap N P bu6mmoreka [IOK
148 (bM3UYeCKO KapTHHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(bM3UYeCKON KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MMPEJCTABICHUNA O IPUPOJIC
O0o00IIcHNE B CHCTEMAaTH3aLIH bubnuorexa [JOK
149 e n n
3HaHui o Teme "Kunemaruka https://m.edsoo.ru/b032fcab
150 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATH3ALI[ S bu6mmoreka [JOK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
OO6o01eHre U cucTeMaTu3arus
o " bu6mmoreka [JOK
152 3HaHu# no TeMe "CraTtuka TBEpAOTO

tena"

https://m.edsoo.ru/3cca482e
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O0001IEeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

153 3HaHMH M0 TeMe "3aKOHBI COXpPaHEHHS
5 MexamKe" P https://m.edsoo.ru/32a4d1a0
O0001Ienre U CHCTEMATH3ALUS Eut6 OK
oTeKa
154 3HaHui mo teMe "OCHOBEI htI;Isz'I/I;ImTecI;SO(])_[ru ledA40ca8
MOJICKY/ISIPHO-KHHETHYECKOM Teopun” T '
O000611IeHNE U CUCTEMATHU3AIIUS Bt OK
155 3HaHUM 1o TeMe "TepMoauHaMMKa. nommoreka L1
S — https://m.edsoo.ru/c63f7¢10
O00011IeH1E U CUCTEMATHU3ALIUS
156 3HaHUM MO Teme "ArperaTHble bubmuorexa [JOK
cocTostHUS BemecTBa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonr"
O00011IeHIE U CUCTEMATHU3ALIUS Eu6 OK
. oTeKa
157 3HaHUH 10 TeMe "DIEeKTPUUIECKOe nommoreka L
o https://m.edsoo.ru/3bf0def9
OJI
O00011IeHIE U CUCTEMATHU3ALIUS Bu6 10K
. . HOIHOTEKA
158 s3Hauuii mo teMe "IloCcTOSHHBIN
eKTpHYCCKHi TOK" https://m.edso0.ru/71453ee6
DI
O00011IeHNE U CUCTEMATH3ALUS Eu6 1OK
. HOIHOTEKA
159 3HaHUH 10 TeMe "TOKH B pa3IUIHBIX
" https://m.edso0.ru/3d40077a
cpenax
160 O000I11IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHUU 110 TeMe "MaruurtHoe moJie" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O6001IeHE U
b K
161 CHUCTEMATHU3AaIH 3HAHUH 10 TEME nomoreka O
" eKTPOMATHUTHAS HHTYKIHA" https://m.edso0.ru/053e2248
162 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK
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CHCTEMATHU3ALNS 3HAHUMN 110 TEME
"Mexanudeckue Kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O000IICHNE 1

163 CHCTEMATH3ALMS 3HAHUI 110 TEME bubnmorexa LHOK
https://m.edsoo.ru/5e2bb83d
"JJeKTpOMarHuTHbIE KoseOanus"
PesepBHeIit ypok. O000IICHNE 1
164 cUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHn4YecKue U 3JEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurrii ypok. O000111€HIE 1
165 CHCTIe)MaTHSZEHﬂ 3HAHUH 10 TEME bubmorexa HOK
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBurrii ypok. O000111€HIE U
P P N bubnuotexa [JOK
166 CUCTEMATHU3ALINA 3HAHUH 10 TEME
" " https://m.edsoo.ru/5hec1c65
OcHaoBrl CTO
Pesepsurrii ypok. O00011I€HIE U
167 CI/ICTIe)MaTI/I?)Zp Hst 3HaHPII>I'IH 10 TEME bubmorexa HOK
" B . " https://m.edsoo.ru/f7c59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBusblil ypok. O000IIIEHHE U
P P N bu6mmoreka [IOK
168 CUCTEMATHU3ALNA 3HAHUA I10 TEME
" " https://m.edso0.ru/1f511654
dusnka atoma
PesepBublit ypok. O600mIeHE U
169 CHCTEMAaTH3alMs 3HAaHUH 10 TeMe bubmuoreka [JOK
"®duznka aTOMHOTO si7Ipa U https://m.edsoo.ru/905c5ce0
3JIeMEHTapHbIX YyacTull"
PesepsHeIil ypok. O000IIEHE U
P P N bubmuoreka [JOK
170 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME

"OneMeHThl acTpoPpu3nKu"

https://m.edsoo.ru/2bffb94c
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https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh HA MPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHON HAy4HOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHM, B IPAKTUYECKON I€ATEIbHOCTH JIFOIEH

10.2

YuuThIBaTh TpaHUIBI MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJeNeH:
MaTepuagbHas TOUKa, MHepLUaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TE€J0, UACATBHBIN Ia3; MOJEIIH CTPOEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEll,
TOYEYHBIN AIEKTPUUECKUM 3aps] — TP pelIeHUH GU3NYECKUX 3a]1a4

10.3

PacnioznaBate pusnueckue sBieHus (MPOIecchl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpUM CTPOCHHUS
BEIIECTBA U JJEKTPOAMHAMHMKH: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBKEHUE, CBOOOJHOE TaJieHue Tel, JBHKEHUE II0
OKPY)KHOCTH, WHepLHs, B3auMojeicTBue Tten; Auddy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOECHUE KUIKOCTEH M TBEPABIX TeEJ, U3MEHEHUE 00BbEMaA Tel
IIpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE PpaBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMsl, IJIaBJIEHUE, KPUCTAIIM3alMs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JAABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMy COCTOSHUS Ta3a B M30MpoLEccax; dIEKTpU3aLus Tell,
B3aMMO/IEHICTBHE 3apsIJI0B

10.4

OnuceIBaTh MEXaHUYECKOE JABVKCHHUE, UCIIOJIb3Ysl (bl/ISI/I‘IeCKI/Ie BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€jia, CUJIa,
HUMITYJIBC  TECJIa, KHHETUUYCCKAsA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHN4YCCKass MOINHOCTb, IIpU  OIIMCaHUHU
IIPpaBUJIbHO TPAKTOBATb (bHBPI‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIIMYUH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC NAHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh U3y4EHHBIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIEC SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEJIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETUYECKast JHEprus Xa0TUYECKOTO JBYDKECHHUS MOJIEKYII,
CpPEIHEKBAaJpaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabdora rasa, Ko3(QQUIMEHT NOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTaTeNsl; MPU OMUCAHWHU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCHOJIb3yEMBIX BEJIWYMH, UX O0O3HAYEHUS U €AWHUIBI, HAXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3MYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKHUC CBOICTBaA BCIICCTBA n




AJIEKTPUYECKHE SIBICHUS (TIPOLIECCHI), MCIONB3Ysd (U3UUECKUE BEIUYHHBI:
JNIEKTPUYECKUN  3apsill, DJIEKTPUYECKOE II0JIe, HAIPsLKEHHOCTh  IIOJI,
IIOTEHLMAJl, PAa3HOCTh IIOTEHLIUAJIOB; IIPYA ONKMCAHUM NIPABUIIBHO TPAKTOBATH
($u3nYeCKUil CMBICT UCTIOIB3YEMBIX BEMUMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME TAHHYIO (H3UYECKYIO BEIMYHHY C
JPYTMMU BEJIMYUHAMU

10.7

aHATM3UPOBaATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIOJIB3YS (PU3NUIECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Ill 3akonsI
HploTOHA, 3aKOH COXpaHEHUS MEXaHMYECKOW SHEPIHM, 3aKOH COXpPaHEHMs
UMITyJbCa, TPUHLMI  CYNEPHO3UIUN CWJ, TMPUHLHUII PaBHOIpPaBUS
WHEPLHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruu TEIUIOBOTO JIBWKEHHUS MOJIEKYJ1 ¢ aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KynoHa; mpu 3TOM pa3inuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOoe BhIpAKEHHE M yCIOBUS (IpaHHUIbL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBbIE TPUHIUINBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaThb yCJIOBHUS UX  0€30MMacHOTO
HCIIOJI30BAHUSA B TOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MIPOIIECCOB C MCIOJIF30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUM; TIPH 3TOM
dhopmynupoBaTh mpobaemMy (3a7ady) U TUIOTE3y YUYEOHOTO DKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyI0BaHMUs, IPOBOIUTH OTIBIT
1 GOPMYIIUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJIBLHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BECTHBIC METOAbI OLICHKHN HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

I/ICCJ'IGI[OBaTB 3aBUCUMOCTH  MECXKOY (bI/ISI/ILIeCKI/IMI/I BCJIMYMHaAMHU C
HCIIOJIb30BAHUCM  IIPSAMBIX HSMCPCHHﬁ; Impu 3TOM  KOHCTPYHUPOBATH
YCTaHOBKY, (bHKCPIpOBaTB PE3YJIbTAThI HOHy‘lCHHOﬁ 3aBUCHMMOCTH
(1)I/ISI/I‘IGCKI/IX BCINYMH B BHIC Ta6J'II/II_I n l"pa(bI/IKOB, ACJIaTb BBIBOABI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmnronath npaBuia 6€30MaCHOrO TPyZAa MPU MPOBEJCHUN UCCIIE0BAaHUI B
paMKax  y4eOHOro  SKCIepUMEHTa, y4eOHO-MCCIIEeOBATENbCKONH U
IIPOEKTHOM AEATEIBLHOCTH C MCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 0O0PYIOBAHUS

10.13

Pemars pacu€rHple 3aauyu C SBHO 3a/JlaHHOM (PU3UYECKON MOJENbIo,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHAllu3a YCIOBHUS
3a/1aui BBIOMpaTh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3UUECKHE BEIUYMHBI
u ¢GopMynbl, HEOOXOAUMBIE asi €€ peIlIeHUs, MPOBOIUTH PacuéThl W
OIICHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAYeHHS (PU3NIECKON BETUIHHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATh JOTHUYCCKHU




HETPOTUBOPEUMBYIO IIEMOYKY PpACCYKJCHUM C OMOpod Ha HM3yUYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UICCKHUE SIBIICHUS

10.15

Hcnonb3oBarh  mpu  pelieHUH  yuyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHbIE  TEXHOJOTMM  JUIi  TOWCKA, CTPYKTYpPUPOBaHUS,
UHTEpPIpPETAllUM U TpEeACTaBIEHUS Y4eOHOM U HaydHO-TOMYJISPHOU
UHPOpPMALIMK, TOJYYCHHOW U3 Ppa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMyI0 HH()OPMALUIO

10.16

[IpuBoUTE NpUMEpPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKd, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHU

10.17

Hcnonb3oBaTh TeopeTndeckue 3HaHUS MO (PU3HMKE B MOBCEJIHEBHOM KU3HU
g obecriedeHust 0Oe30MacHOCTH Npu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMH YCTPOIMCTBAMH, JUISI COXPAaHEHUS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOI0 MOBEACHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymnme C BBINOJHEHHWEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATIBLHO PACIIPEACATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTh B HECTAHJAPTHBIX CUTyalUAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJIOro M3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMoin MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarTa

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHOMN TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKOM NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUPA

11.2

Y4uUTHIBATH rpaHUllbl TPUMCECHCHUA HU3YUCHHBIX (I)I/I?»I/I‘ICCKI/IX MO,I[GJ'IGﬁ:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOICJIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O A[pa IIpU pCIICHUH q)HSI/I‘leCKI/IX 3aJa4

11.3

Pacrio3HaBath ¢pusuueckue sBieHus (MPOIecChl) B OOBICHATh UX HA OCHOBE
3aKOHOB  3JICKTPOJMHAMUKA W KBAaHTOBOM (DM3HMKH: 3JEKTpHUECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMO/JICHCTBHE MAarHUTOB, MJICKTPOMArHUTHAS WHAYKIIMS, ICHCTBUEC
MAarHUTHOTO TIOJISl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsi,
AJIEKTPOMArHUTHbBIE KOJICOaHUs u BOJTHBI, IPSIMOJTHHEITHO S
pacrpocTpaHeHHE CBETa, OTpaXKEHHe, IMpeNIOMIICHHe, HWHTep(epeHus,
nudpakus U MoJIIpU3alvs CBETa, AUCIEPCUST CBETa, (POTOIICKTPUUCCKUI
addekt (poTodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO




CIEKTpa  aromMa  BOJOpPOJAA,  €CTECTBEHHAass M  MCKYCCTBEHHas
Paao0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (BHCKTpI/I‘-IeCKI/Ie, Mar"iuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh PpA3IMYHBIX Cpel) |
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCIOJB3yd  (hu3HyYecKue
BCJIMYMHBL: JICKTPUICCKHUI 3apsi/l, CUIIa TOKA, SJICKTPUUECKOS HAMPSHKCHHE,
JIIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHnmanos, IJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO ToJiA, cuia Awmmepa, cuina Jlopeniia,
WHAYKTUBHOCTb KAaTYHIKHW, SHCPIUsd SJICKTPHUYCCKOIO U MAarHuTHOT'O HOJ’IGﬁ,
MepUo U YacToTa KoieOaHWi B KojeOaTeIhbHOM KOHTYpE, 3apsii W CHIa
TOKa B TIpPOllECC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHHE W ONTHYeCKas CHJa JIMH3BI;, TPU  ONHUCAHUHU
IMpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWYHH, HUX
0003HaYeHMs] U EIUHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(bu3MYECKyIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuchiBaTh M3YYCHHBIE KBAHTOBBIE SIBJICHHS U TPOIECCHI, HCIOIB3YS
(br3UYeCKre BETUIMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI
U YacToTa CBeTa, PHEpPrus M UMIYJIbC (POTOHA, MEepHoJ] NoJypacrnana,
SHEPTHsl CBSI3W aTOMHBIX sIep; MPU ONHUCAHWHM TPABUIBHO TPAKTOBAaTh
(bu3nyuecKuit CMBICI UCTOIb3yEMbIX BEIUYUH, UX 0003HAYECHUS U €AUHULIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIMYUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HAU€HUE (PU3NIECKOM BETMYUHBI

11.6

AHanu3upoBath GpU3NUECKUE MPOLECCHl U ABIECHUS, UCTIOIb3Ys (HU3ZNUECKUE
3aKOHBl W MPHUHLOMIBL: 3akoH OMa, 3aKOHbI TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEAMHEHHUs POBOJIHUKOB, 3ak0oH [[xoyns — Jlenna, 3akox
ANEKTPOMArHUTHOM MHIYKIHUU, 3aKOH MPSAMOJMHEHHOTO pacipoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHHE
OiiHmTeitHa i GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIuu, 3aKOH
COXPaHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsja, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmajga; Mpu STOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHE U YyCloBHs  (TpaHMIBI,  00JIacTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOpAa HWHAYKOUHW  MArHUTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth M OMUCHIBaTh H300paKE€HHE, CO37aBAaEMOE€ IJIOCKHM 3€pPKajoM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C UCIIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; IPH STOM
(dhopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Yy4eOHOTO IKCIEPHUMEHTa,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYIOBaHMsI, MPOBOIUTH OTBIT
1 (OpPMYyIUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsAMBIC U KOCBCHHBIC HN3MCPCHUA (I)PBPI‘ICCKI/IX BCJIIMYHH,




IpU 3TOM BBIOMpATh ONTHMAIBHBIA CHOCOO M3MEpPEHHs M HCIOJb30BaTh
M3BECTHBIE METO/IbI OLICHKH NIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DPM3MYECKUX BEJIMYMH C HCHOJIH30BAHUEM
NPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUJIC
TaOauIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIIECIOBAHUS

11.12

CobmnronaTh npaBmiIa 6€301MaCHOTO TPYya MPH MPOBEJICHNUN UCCIIETOBAHMIA B
pamMkKax  y4eOHOTO  DKCIIEPHUMEHTa, y4eOHO-HCCIEeNOBATENbCKONH U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOﬁCTB u
71a60paTOPHOTO 0OOPYIOBAHUS

11.13

Pemats pacu€rHble 3aauyu C SBHO 33JaHHON (U3NYECKOM MOJENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U IMIPUHIMUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4du BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIIATH (1)I/ISI/I‘~IGCKI/IG BCINYHNHBI
u ¢GopMyabl, HeoOXOquUMbIE Al €€ pelleHus, MPOBOJUTH pPacuéTel U
OL€CHUBATHh PCAJTIbHOCTDH ITOJTYUYCHHOTO 3HAYCHU A (1)I/ISI/ILIGCKOI71 BCINYHNHBI

11.14

Pemrate Ka4eCTBEHHbBIE 3a/1a4u: BBICTPANBAaTh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYXKJICHHM C ONOpOM Ha HM3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHE SABIICHUS

11.15

Ucnonb3oBarh  mpu  pemieHUHd  yuyeOHBIX  3aJad  COBpPEMEHHbIE
nH(OpPMALlMOHHBIE  TEXHOJIOTUM  JUIsl  TIOMCKA, CTPYKTYpHUpPOBaHUS,
UHTEpIpeTalii M MpeACTaBlIeHUs Yy4yeOHOW U Hay4HO-TIOMYJSPHOU
nHopMaluy, TOIYYEHHOW U3 Pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATH TPHUHIMINBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS HUX O€30MacHOr0 WCMHOJb30BaHHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoAUTE MpUMEpPHI BKJIa/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIEr0 MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBaTh TEOPETUYECKUE 3HAHUS 10 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MAaCHOCTH TIPU  OOpallleHHH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3JI0POBbSI M COOJFOICHUS
HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotath B rpynme C BBINOJHEHHEM pa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUTaHUPOBaTh PadOTy IPYIIIbI, PAllMOHATIBHO PACHpesieNiaTh 00I3aHHOCTH U
IUITAHUPOBATh JEATENbHOCTh B HECTAHJAPTHBIX CHUTYaLUsAX, aJIeKBaTHO
OLICHMBATh BKJIAJ KaXJIOTO W3 YYaCTHUKOB TpYNIBl B PELICHUE
paccmaTpuBaeMoi poOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JJEMEHTA

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupozae. Haydnele meTonbl
IIO3HAHUS OKpYXKarouero mupa. Posps skcriepumenta
M TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIEpUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUI u
npoueccoB. Hayunble rumnortessl. ®dusnyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akOHOB. [IpUHIUMII COOTBETCTBHUA.
Ponp u wmecro ¢usuku B GOpMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B
MPAKTHYECKOHN AESITETbHOCTH JII0IeH

MEXAHUKA

#H#HPar###KUHEMATHUKA

211

Mexannueckoe NBIDKECHHUE. OTHOCHUTENBbHOCTD
MexaHnyeckoro nBmwxkeHusa. Cucrema oTc4Yéra.
Tpaekropus

2.1.2

[lepememnienne, CKOpocTb (CpeAHssI CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMbI KOOPAMHAT.
Clio)xeHue nNepeMeILeHUI U CII0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEHHe. ['pa@uku  3aBUCHUMOCTH  KOOPJMHAT,
CKOPOCTH, YCKOpPEHHS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MmajieHue. Y CKOpeHue CBOOOTHOTO
ajcHus

2.15

KpuonuneitHoe JIBIDKCHHE. PaBHoMepHOE
JBU)KEHUE MAaTE€pPUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHEWHAsA CKOpOCTh. llepuon u
yacroTa. L{eHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETDP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIEpCAavIn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. lccnenoBaHue COOTHOLICHHUS MEXIY




NyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpU PaBHOYCKOPEHHOM JBM)KCHUU C HavYaJbHOU
CKOpPOCTBIO, PaBHOW HYJ0. M3ydeHue IBHKEHUA
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OpPOIIEHHOT0 TOPU30HTAIBLHO

2.2

H##Par## JUHAMUKA

221

[Ipuanun  otHocurensHOocTH ['aymmnes. IlepBbiid
3akoH HprotoHa. IHepuuanpHble CHCTEMBI OTCUETaA

222

Macca tena. Cuia. [TpyHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akoH HproTOHA 151 MaTepuanbHOM TOUKHU B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 1711 MaTepuaibHBIX TOUEK

224

3akoH BceMHUpHOTO TsaroTeHus. Cuiia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHs
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent
Tperust. Cuina COnpOTUBIICHUS MPU JBWKEHUH Tera
B )KMJKOCTHU WJIU rase

2.2.7

[TocTymarenbHOe W BpalIaTSIIBHOE  JIBHIKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMeHT cujabl OTHOCUTEIBHO OCH  BpalleHHs.
[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
15(0(0)

2.2.9

Texandeckue YCTpOﬁCTBaI MNOAUIMITHUKH, IBHXKXCHHEC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. M3ydeHuwe  JIBUKEHHS
Opycka Mo HAKJIOHHOM IUIOCKOCTH TOJ JeicTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCMMOCTH CHIT
VIPYrOCTH, BO3HUKAOIUX B JAehopMUpyeMoOit
Opy)XKHHE W PE3UHOBOM 00pasiie, OT BEIMYUHBI UX
nepopmanuu. VccnenoBanue yclIOBHI paBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BPAILECHHS

2.3

##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI 1 UIBMCHCHUC
HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaHeHus nMmiyiasca B MCO. PeakruBHOE
JBUKEHHE

2.3.3

PaGora cunel




2.34

MouHoCcTE CHIIBI

2.35

Kunernyeckass »53Heprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHOM MIPYXHUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3H TOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLHMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOMN SHEPTUu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOMCTBA:  JBWIXKEHUE  PAKeT,
BOJIOMET, KOTIEp, IPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHue cBa3u ckopocTeit
TeJ Mpu Heynpyrom ynape. MccnenoBanue cBsi3u
paboThl CHWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA
HH#Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

OcHoBHbIE TMOJIOKEHHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Huddysus. Xapakrep ABUIKESHUS W B3aUMOICHCTBUS
YacTHII BEIlleCTBa
Mopnenu cTpoeHHs Ta30B, KHIKOCTEH U TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYI. Konunuecto BEIIECTBA.

o [Tocrosinuas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

uzmepenue. lllkana temneparyp Lenbcus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETHYECKOH TEOpUU HUJCabHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKOM HHEPruM  TEIJIOBOTO  JABUKEHUS
yactui ra3a. [llkana remnepatryp KensBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 I"a3oBbIe 3akoHbI. M30mporiecchl B uA€aIbHOM rase ¢

IMMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCpMaA,




u30Xxo0pa, u3odapa

3.1.9

TexHuueckue ycTpoicTBa: TepMOMETP, OApOMETP

3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Buyrpennss
DHEPTUsl TePMOAMHAMHYECKON CHCTEMBI U CIOCOOBI
€€ U3MEHEHUA

3.2.2

KonuuectBo Temmotsl u  paboTta. BHyTpeHHss
SHEPIus OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buant TeTJIOTIepeIauHn: TETIOMPOBOAHOCTb,
KOHBEKIIUS, W3IydeHHe. TermnoéMKOCTh  Tena.
VnaenrHasg  TemIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.24

IlepBblii  3akoH TepmoauHaMuKH. [IpumeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKH K H30IPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TenmoBrie MAaIlIUHEL. [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEPruud B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII1/]) termoBo#t mamunbl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoii 3akon TepMmomuHamuku. HeoOpaTtumocTh
IpOLECCOB B Mpupoje. TerioBble JBUraTEIH.
DKonoruyeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

Texnuyeckue yCTpONCTBA: IBUraTeslb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOUN

TEILUIOEMKOCTH

3.3

##Par###AI'PEI'ATHBIE COCTOSHN A BEIHLIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcauus. Vcmapenue u
KUATIEHUEe. YJienbHas TeIuioTa MapooOpa3oBaHUs.
3aBUCHUMOCTh TeMIEPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOComOTHAas ¥ OTHOCUTENbHAS BIAXKHOCTh BO3IyXa.
Hacspiennsii nap

3.3.3

Tépnoe Ttemo. Kpucramnuueckue u amopdHbie
Tena. AHMU30TPONUS CBOMCTB KpucCTaIoB. JKuakue

KpHUCTAJJIbI. COBpCMCHHBIC MaTepuabl




IInaBnenue u KpucTalin3anus. VaenpHas TemioTa

3.34
iassieHus. Cyonumanus
3.3.5 YpaBHeHUE TEIIOBOrO OanaHca
Texauueckue YCTPOMCTBA: TUTPOMETP u
336 IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTY4YECHHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue pabotel. l3mepeHue BiaXHOCTU
BO3/lyXa
4 DJIEKTPOJUHAMUKA
#H##Par###JIEKTPOCTATUKA
411 DnekTpuzanusi Tel. OJeKTpudeckuid 3apsa.  [[Ba
BU/JIA DJIEKTPUUECKUX 3apsi/IOB
41.2 [IpoBOAHMKH, TUIITEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
414 Bzaumonericteue 3apsinoB. 3akoH Kymnona
DIIeKTpruYecKoe ToJIe. HanpsxénnocTts
4.15 AJIEKTPpUYECKOTO TmoJsA. [IpuHumm cynepno3uiuu.
JIuHuM HanpsHKEHHOCTH JEKTPUUECKOTO TOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
ITorennuain. PasHoCTh IOTEHITNAIOB
4.1 [IpoBOOHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 AIEKTPUIECKOM noJie. Jusnexrpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrus 3apsHKeHHOTO
KOHJIEHCAaTOpa
Texnuueckue YCTpOICTBA: 3JIEKTPOCKOII,
419 ANEKTPOMETD, ANEKTPOCTaTHUYECKAs 3aIuTa,
3a3eMJICHHE  OJJIEKTpOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IPUHTEP
4110 HpaKTI/I‘{eCKI/Ie paboTHL. H3smepenne
ANEKTPOEMKOCTH KOHJIEHCATOpa
##Par###IIOCTOSHHBIN DJIEKTPUYECKWM TOK. TOKM B PASJIMYHBIX
CPEJAX
Ycnosus CYLIECTBOBaHMS MIOCTOSIHHOTO
421 aJIeKTpudecKoro Toka. Mcrounuku Toka. Cuna Toka.
4.2 ITocTostHHBIN TOK
4.2.2 Hamnpsokenne. 3akon OMma ais ygacTka Lenu
423 DIIEKTpUYECKOe COIIPOTUBJICHHUE. VY nensHOE

COIIPOTHUBJICHUEC BCIICCTBA




4.2.4

HOCH@I[OB&TGJIBHOG, mapajijieJibHOC, CMCIIAHHOC
COCANMHCHUC ITPOBOIHUKOB

4.2.5

PabGora snexrpudueckoro Toka. 3akoH JIkoyms —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoBwkymas cuna (manee — DOJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOM)
aneKTpuuecKkon uenu. Kopotkoe 3ambikanne

4.2.8

DONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAIIOB.
3aBUCHUMOCTb ~ CONPOTUBIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

Onektpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonympoBoaauku. CoOCTBEHHass W TpPUMECHas
MPOBOJIMMOCTh TIOJIYMPOBOHUKOB. CBoMcTBa p-N
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JIIEKTPOIUTAX.
DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIEKTpUYECKU TOK B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIbHBIA ~ pa3psil. Pas3nuuHble TUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckne ycTpoicTBa: aMIIEpMETP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTeIbHbIe
npuOopHI, AJIEKTPOOCBETUTEIbHBIE puOopHI,
TEPMOMETP COINPOTUBJICHUS, BAKyyMHBIH THO/,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JTMOJI, TaJIbBAHUKA

4.2.14

[Tpaktuueckue paboThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

UNsmepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO COINPOTUBIICHUSL. Habmronenue
ANEKTPOJIN3a

11 KIIACC

Kon
pa3iena

4

Koanposepsiemoro

3JEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

#HHPar#H#MAT HUTHOE I1OJIE. OJIEKTPOMAI'HUTHAS NHAY KN A




IlocTosHHbBIE MAarHuThl. B3aumoeiictsue

43.1
HOCTOSIHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHUTHOW MHIYKIUH.
432 [IpuHnun cynepno3uuuu. JIMHUM MarHUTHOMN
e MHAyKuuu. KapTuHa TuHHI MarHUTHOM MHAYKIIUA
OJISl TIOCTOSTHHBIX MarHUTOB
MarnuTtHOE moJjie MpOBOJAHMKA C TOKOM. Kapruna
JVMHUWA TIOJIL JUIMHHOTO MPSMOTO MPOBOJHHKA H
4.3.3 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHMKA, KATYLIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOAYNIb U HallpaBJiEHUE
Cuna JlopeHnua, e€ Moaynb U HampabiCHHE.
4.3.5 JIBr>KeHME 3apsyKEHHOM YacTUIbl B OJHOPOJHOM
MarHuTHoM noJjie. Pabota cunet Jlopenima
4.3.6 SIByIeHUE IMEKTPOMAarHUTHON HHTYKIIUU
4.3.7 [ToTox BEeKTOpa MarHUTHOM MHAYKLIUN
438 OJIC wHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
e uHyKiun Oapaest
Buxpeoe anexkrpuueckoe nose. 3JC uHAYKIIMU B
4.3.9 MPOBOJIHUKE, JIBIDKYIIEMCS TOCTYNATeIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 [IpaBumno Jlenma
4311 NunyktuBHOCTH. SABNeHHe camouHaykiuu. J1C
e CaMOMHIYKIIMU
43.12 DHeprusi MarHUTHOTO TIOJISL KaTYIIKKA ¢ TOKOM
4.3.13 DIIEKTPOMAarHuTHOE T10JIe
Texnuyeckue ycTpoicTBa: MOCTOSHHbIE MarHUTHI,
4.3.14 ANEKTPOMATrHUTHI, 3JIEKTPOBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paboTel. M3ydyeHHe MarHUTHOTO
MOJIS KaTyIIKH ¢ TokoM. MccnenoBanue neiicTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue  sABIEHUS  DJIEKTPOMArHUTHOM
UHAYKIUN
5 KOJIEBAHU S 1 BOJIHBI
#HHPartH#MEX AHUYECKUE 1 DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
KonebGarenbHas cuctema. CBoOOHbIE KOJICOAHUS.
5.1 5.1.1 I'apmonnueckue xonebanus. Ilepuon, dwacrora,
amMIuuTyaa u ¢asza konedaHuit
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCcK1il MasiTHUK




5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen  IUHAMHUYECKOE  OMHUCAHUE
K0JIe0aTEIBbHOTO JBHKCHHUS

5.1.4

[IpeBpamienue 5SHeEpruM NOpU TapMOHUYECKUX
kosieOaHusx. CBs3b  aMIUIMTYAbl  KoJIeOaHM
UCXOJHOW BEJIMUYUHBI C aMIUIMTyJaMu KoyieOaHUi
€€ CKOPOCTH U YCKOPEHUS

9.1.5

Konebarenbublit KOHTYP. CBobomaHbIe
JNIEKTPOMArHUTHBIE KOJEOaHHWS B  HJICATHHOM
KOJIe0AaTeTbHOM  KOHTYpe. AHAIOTHUS  MEXIy
MEXaHHYECKUMH u AIIEKTPOMATrHUTHBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTUHn B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BriHyXcHHBIE MEXaHUYECKHUE KoJeOaHusl.
Pe3onanc. Pe3onaHcHas kpuBas. BbIHyXJE€HHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

5.1.8

[IepemeHnHsbIl TOK. CHHYCOMAAIBHBIN ITIEPEMEHHBII
TOK.

5.1.9

MOUHOCTh MEPEMEHHOTIO TOKAa. AMIUIMTYIHOE W
JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmatop. IIpousBoacTBo, mepegada u
notpebdieHue ANEKTPUYECKOM SHEPTHUHU.
OKOJIOTUYECKHE  PUCKA  TPU  IPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHU. Kynerypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM
KUZHU

5.1.11

Texnuueckue YCTPOMCTBA: cericmorpad,
ANEKTPUYECKHUI 3BOHOK, IMHUU 3JIEKTpoIepe1ad

5.1.12

[IpakTuueckue paboTHL. UccnenoBanue
3aBUCHUMOCTH IEpHO01a MajbIX KoJIeOaHuii rpy3a Ha
HUTH OT JJAUMHBI HUTH W MacChl Tpy3a.
HccnenoBanue mnepeMeHHOTO TOKa B LIENU U3
MOCIIEZIOBATEIbHO COSAMHEHHBIX KOHJIEHCATOPa,
KaTyLIKHU U pE3UcTopa

5.2

#H#HPart#HH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEeHHUsL. ITepuon. CkopocTb
pacrpocTpaHeHHs ¥ AJIUHA BoJHBL. [lonepednsie u
IPOJOJIbHBIE BOJIHBI
599 #HH#Par###  Untepdepenuuss u - audpaxims

MEXaHUYCCKHUX BOJIH




5.2.3

3Byk. Ckopoctb 3ByKa. I’ poMkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS H3JIy4€HUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpoB E, B 1 v B anekTpoMarHuTHON BOJIHE B
BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaKE€HUE,
IIPEJIOMJIEHUE, HOJIsIpU3anus, TQpakius,
uHTeppepeHms. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikama >M€KTpOMAarHUTHBIX BOJH. lIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaaruoCBA3n n TCIICBUACHUS.
PaI[I/IOHOKaHI/ISI . 3J'I€KTpOMaFHI/ITHO€ 3arpsiI3HCHUC

OKpYKalolleu cpeibl

5238

Texnnueckue YCTpONCTBA: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YyIbTPa3BYKOBas JMATHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, pPaJIuONpPUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-meus

5.3

H##HPar#H#OIITUKA

5.3.1

[IpsamonMHEeiHOE  pacnpoCTpaHEHUE CBETa B
omHOpoIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbl OTPaXEHUSI CBETA.
[TocTpoenne n3o0pakxeHUH B TIIOCKOM 3€pKajie

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPECJIOMJIICHUA CBETA.
AOCOIIOTHEIN MMOKA3aTelb IIPCIOMIICHUA

5.3.4

[lonmnoe BHyTpeHHee oTpaxkenue. [IpenenpHbli
yroJ1 MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucniepcus cBeta. CloXHBIN cocTaB 6€J10T0 CBETA.

IIBer

5.3.6

CoOuparonue W pacceMBarolyde JIMH3bL. TOHKas
nuH3a. DOKyCHOE pacCTOSHUE U ONTUYECKas Cujia
TOHKOW JuH3BL. IlocTpoeHne wu300pakeHU B
coOuparomux U paccenBaromux jguH3ax. opmyna
TOHKOM JIMH3BI. Y BEIIMUEHHE, JaBaeMO€ JTUH30MU

5.3.7

Hpez[em,l IIPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOTI0ICHUS MaKCUMYyMOB U
MUHHUMYMOB B HHTE€PQEPEHIIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB




Hudpakmus ceera. [ludpakinuonHas pemeéTka.
539 YcnoBue HaOMIOACHUS TJIABHBIX MAaKCUMYMOB TPH
e HaJCHAH  MOHOXPOMAaTHYECKOr0  CBeTa  Ha

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus ceeta

Texanueckue YCTpOMCTBA: OYKH, nyna,
5311 ¢oToanmapar, IIPOEKIIMOHHBIN amnrapar,

MHUKPOCKOII, ~TEJIECKOIl, BOJIOKOHHAsl  ONTHKA,
Tr(pakMOHHAs PEIIETKA, TTOJISIPOUT

[Ipaktnueckue paboTsl. M3mepeHue mnokazarens
5312 IPETOMIICHHS. Uccnenosanue CBOIICTB
e n300pakenuii B auH3ax. HaGroneHue ITucrepcun

CB€Ta

3JIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panune MIPUMEHUMOCTH KIIACCUYECKON
6.1 MexaHukd. [locTynaTsl TeOpUHM OTHOCUTEIIBHOCTH:
' MHBApUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B

BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
' 3amenyieHne BpeMEHH M COKPAIEHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBA3pb MacChl € DJHEPrued MW  UMIIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIBI. DHEPTUsl MOKOS CBOOOIHOM
YaCTHUIIBI

KBAHTOBAS ®U3NKA

7.1

#i#Par###3JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Dopmyna I[lmanka CBs3M SHEpPruu
7.1.1 GboTOHA C €ro YacToTOW. DHEPrusi W HMITYJIbC
dboToHa

OtkpsiTue U uccnenoBanue Gporodddexra. ONbITHI

12 A.T'. CroneroBa. 3akoHsl hoToddderra

VYpaBHenne OiHmTediHa a8 porodddexTa.

7.1.3
«Kpacnas rpanuma» porosddexra

7.1.4 HaBnenue cBera. Onbitel I1.H. JIeOenena

7.1.5 XUMHAYECKOE IEUCTBUE CBETA

Texuuueckue yCTpOICTBa: (OTO3IEMEHT,

7.1.6
¢doTonaTuuK, CONHEUHas OaTtapes, CBETOANO

7.2

CTPOEHHME ATOMA

Mogpens atoma Tomcona. OmnbiTel Pesepdopaa mo
7.2.1 UCCIIEJOBaHMIO CTpOoeHMs atoma. [InmanerapHas
MOJIeJIb aToMa




7.2.2

[Tocrynatel bopa. M3smydenue u morsomieHue
($oTOHOB TpU Tepexoje aToMa C OAHOTO YPOBHS
Hepruu Ha Jpyroil. Buapl cnektpoB. Crnektp
YPOBHEW 3HEPIrUH aTOMa BOAOpPOJA

7.2.3

BonnHoBeie cBoiicTBa yactull. Bomubel ne bpoiis.
KopmyckynsipHo-BostHOBON  yanusm. Judpaxmms
NIEKTPOHOB HA KpHUCTAIIaX

7.2.4

CronraHHoe nu BBIHYXXJICHHOC H3JIYyYCHHC.
YCTpoiCcTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHn4ecKne yCcTpOMCTBA: CIIEKTPAJIBHBINA aHAIN3
(CIeKTpOCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtonanl HaOJIFOIEHUS Hu perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paanoaktTuBHOCTH. OmbITE Pesepdopaa
M0  ONpPEACIICHUI0 COCTaBa  PAJUOAKTHBHOTO
n3nydenusi. CpoiictBa anbda-, Oera-, ramma-
U3JIydeHUs. BisHue painoakTUBHOCTH Ha )KUBBIE
OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHA MW HeWrpoHa. HykionHas
Monenb sapa I'eizenOepra — MBaneHko. 3apsn
saapa. MaccoBoe uucio sapa. M3oTomsl

7.3.4

Anbba-pacnaz. DNEKTPOHHBIA W TO3WTPOHHBIN
OeTa-pacrmia. ["'amma-uznydenue. 3aKkoH
paZoaKkTUBHOTO pacraja

7.3.5

DHeprus CBS3M HYKIOHOB B sijipe. SlaepHbIe CHIIBL.
Hedekt macchl sapa

7.3.6

SnepHbie peakiuu. Jlenenue u CMHTE3 SAep

7.3.7

SAnepusiii  peaktop. TepMosimepHBIi  CHHTE3.
[IpoGnembl U MEPCIEKTUBHI SAIEPHON IHEPTETHKH.
DKOJIOTUYECKHE ACTIEKTHI SIAEPHON SHEPTETHKU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIBI. OTKpBITI/Ie IMO3UTPOHA.
CDYH)IaMeHTaHLHLIe B3aUMOJCUCTBUS

7.3.9

TexHudyeckue yCTpOHCTBa: JO3UMETP, Kamepa
Bunbcona, saepHbiii peakTop, aroMHasi bom0Oa

7.3.10

[Ipaktuyeckue pabotel. HMccnenoBaHue TpPEKoB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3nmHoro Heba. Co3Be3nusi, sipKkue 3BE3NDI,




IIJIaHCThI, UX BUAUMOC IBUKCHHUC

8.2

Conneunas cucrtema. [lmaHeTbl 3eMHOM TpyNIBI.
[InaneThI-rUranThl ¥ WX CHYTHUKH, KApJIUKOBBHIC
mwia"eTsl. Masble Tesa COIHEYHON CUCTEMBI

8.3

Comnnme, ¢orochepa u armocdepa. CoyHedHas
AKTUBHOCTbH

8.4

Wcrounuk sneprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHUMOCTb, panuyc, TEeMIIeparypa, ux
B3aUMOCBs3b. JlMarpaMMa «CIeKTpaIbHbIN KIIacc —
CBETHUMOCTB). 3BE3 b1 TJIaBHOM
MOCJIEZIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3N TJIaBHOMN
IIOCJIEI0BATEIILHOCTH

8.6

HHHPar#H#BuyTpeHHee CTPOCHHE 3BE3 L.
COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBoarony CoJIHITA M 3BE3]1. DTAaIlbl )KU3HU 3BE3]T

8.7

Mneunsiid [lyre — Hama [Manaktuka. CrnimpanpHas
cTpykrypa ['anaktuku, pacnpenenenue 3BE3/, raza
u neud. Ilomoxenme m  aBwxkenue CoiHIA B
["amaktuke. [1nockas u cepruyeckas moacCUCTEMbI
lNanaktuku

8.8

Tunsl ramakTuk. PanuoranakTMKd W KBas3apbl.
YEpHbIe OIPHI B SAPaX raJakTUK

8.9

Bcenennas. Pacmupenue Bceenennoi.  3akoH
Xa06ua. Pa3zberanue ranaktuk. Bo3pact u paauyc
Bcenennoii, teopus bonbmoro B3peiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.10

Macmrabnas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménnsie POOIEMBI
aCTPOHOMHUHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbI CpeHero oo1Iero
o0pa3zoBaHus

1

CpopMHUpPOBAHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyYEHHBIX 3aKOHOB

Brnanenne ocHoOBOmoJararOmMMu  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLIUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP YMEHH MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJIEKYIISIPHOM buznku U TEPMOJMHAMHUKH,
ANIEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIGHUN MHKpPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCIOBUS
(rpanuIBl, 006JaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MTOHUMATh
BceoOmMi xapakTep (hyHIaMEHTaIbHBIX 3aKOHOB U OI'PAaHUYEHHOCTb
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3NUECKUE
IIPOLECCHI,  MCHOJB3ysd  OCHOBHBIC  IIOJIOXKEHMs, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3IdyaTh YCIOBUS NPUMEHHMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (M3UYECKON MOJEJbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINe
TpeOOBaHUSAM 3324, IPUMEHATH POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH
U T[OCTynatbl  (pU3MYECKHX  TEeOpud  MPH  UCIOJIB30BAHUU
MaTeMaTHYeCKUX METOJOB pEeLIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHWU HMEIOIIUXCA JAaHHBIX, AaHAU3UPOBAaTh PpPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT C  Y4ETOM  MOJIYYEHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aga4du, Tpe6y}oume IMPUMCHCHUA 3HAaHUM M3
pa3HbIX pPa3aciiOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKKC HHTCrpaluu
3HaHUH U3 Apyrux nMnpeaMeToB CCTCCTBCHHOHAYYHOT'O  IHUKIJIA:
BBICTpauBaTh JIOTHYCCKYHO MLCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMU HAy4YHOTO MO3HaHUS,
UCTIONBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSIMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH IOTPEITHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEJIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHATH
HIOJTy9EeHHBIC PE3YJIbTAaThl, UCHOJb3ysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHSTHSA, ¥ JIeNIaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOrO Tpyaa
MIpH TIPOBEJICHUU HCCIIEIOBAHUNA B paMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-UCCIEeIOBAaTEbCKON  AEATETPHOCTH € HCIIOJIb30BAHUEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpOBAaHHOCTP ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3UITUH IKOJOTHYECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IMYHBIMU  criocobamu  paboTel ¢ uHpOpMarmen
(U3NYECKOTO  COJNEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTh ~ YMEHHH  NPUMEHATH  OCHOBOIIOJIAraromIye
ACTPOHOMUYECKUE TMOHATHS, TEOPHUM M 3aKOHBl JJIs aHajuu3a Hu
00BsiICHEHUS! (PU3NYECKHX MPOIECCOB, MPOUCXOAALIUMX Ha 3BE3NAX, B
3BE3OHBIX CHCTEMax, B MEXKTaJlaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoin




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O ®U3UKE

Kona
Kona
pasaena/t

€MbI

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA
3JIEMECHTA

1 MEXAHUKA

1.1 KMHEMATHUKA

MexaHu4deckoe JBHKXCHUC. OTHOCUTEITBHOCTD

111

MEXaHHUYCCKOT'O JIBUKCHUA. Cucrema otcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

HepeMelleHre:
Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

yTE.

CroxeHIIe l'IEpEMEII[EHIIﬁZ

Ay =4, +4

CkopocTh MaTepuagbHOM TOUKHU:

__AF
L= —
At

—=(v,,.02).

Ar—s{

Ax ,
1.1.3 v, =— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruncienue NEpCMCIICHUA U ITYyTHU MaTCpHaHBHOﬁ TOYKH

IpY IPSIMOJIMHEHHOM JIBH)KEHUH BJIOJIb OCH X MO TpaduKy




3aBHCUMOCTH Vx(t)
. _ Ap _,
T5';r(ZI'Ill:l[J'EHIIE MAaTEPHATBHOII TOYKIL 4 = — =u =
At |y o
1.1.4
Au o, .
a, =—= =(u,),". aHamOIM4HO a, = (v, |’, a.=(v.
Ay i
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
xX(t) = xg + Voyt
X(t)
X
0
+
1.1.5
\'
[0)¢
t
U (t) — vgx = const
\'
X
(1)




0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWNHOE JBUKEHUE:

v (t)=v, +at

1.1.6 a, = const
U;.T - U_l‘.'c = zﬂ.‘r [IJ _Il]
U -4
HPII ABILARCHIII B OTHOM HAIIPABICHIH IIVIE S= L
CBoOoaHOE majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.
Vi o ﬁo
1.1.7 l
Yo o
Q Xo ";—

I[BI/I)KGHI/IC TCIa, 6pOI_HCHHOFO noa yriioMm o K TOpu3oHTYy:




[.‘k‘{f} =X, +U,f=x +tUcosa-f

g1 . 2
V()= vy +Uy t+ '2 =1, + Uysina - r—g?T

v(t)=v,, +gt=v,sina—gr

=0

=—g=const

{U;- (t)=uv, =v,cosa

o
oX
o
ey

1.1.8

KpuBonuHeiitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEPHOM JBUKEHUHU TOYKH 10 OKPYKHOCTH
21

=—=2
w T v

2




2o
. LleHTpOCTpEeMUTEIILHOE YCKOPEHUE TOUKH:

nc

R
. Ilonnoe YCKOpPCHUC MaTepI/IaJIbHOﬁ TOYKH

TBépnoe teno. [loctynarensHoe U BpamaTelibHOE

1.1.9
JBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
191 HNuepumaneuble  cucteMbl  orcuéra. llepBeil  3akoH

Herorona. [Ipunnun otHocutensHOCTH [ anunes

1.2.2

Macca tena. IIlnoTHOCTE BeliecTsa:




©
I
~[3

1.2.3

Cuna. [IpuHIUTT CYTIEPITO3UITNH CHUT:

-

FpaBHOAeﬁCTB = Fl + F2+' -

paBHOIEHCTB




1.2.4

Bropoii 3akon Hetotona: st marepuanbhoit Touku B MCO

-
>

F1 =ma,




Ap = FAt
A
p
F
At
npu
F = const
F
const
--—‘—.—h:
F, Fy,
125 Tperuii 3akoH HproTOHA 111 MaTEepUaIbHbIX TOYEK:
Fi; = —Fy




12

21

3aKoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTKCHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,

F=6—p

1.2.6




Cuna tspxectu. LleHTp TshkecTH Tenma. 3aBHCUMOCTH CHITBI
TSOKECTH OT BBICOTBI N Haa TMOBEPXHOCTHIO ILJIAHETHI
pamuycom RO:

GMm

9= R, + h)?

mg

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 "
—kx
Cuia Tpenus. Cyxoe TpeHHue.
Cuna TpeHUs CKOJIbKEHUS:
Ep = uN
F
™
uUN
1.2.8
Cuiia TpeHus OKOS:
Ep, < uN

Tp

IN




Kosdduunent rperns

[aBiienue:
F,
P=%
S
1.2.9
F
1
1.3 CTATUKA
l
F
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BPAIICHHS:
IM| = FI, rae | — maedo cubr
F
1.3.1
F
OTHOCHTEJIBHO  OCH, TpOXoisdmieii dvepes Touky O
HEPIEHANKYISAPHO PUCYHKY
1.3.2 Ientp Macc Tena. LleHTp Macc CHCTEMBI MaTepHaTbHBIX




TOYCK:

>

r]_l.M. -

- -

mqr + myry+...

mq +m2+




B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)




const)
LOCHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTU

VYcnosus paBaoBecust TBEporo Tena B UCO:

[M;+M, +...=0

1.3.3 -
|F+Fy+...=0
#HHPar#tt
3akon Ilackamns
1.34
JaBnenue B xuakoctu, nokosimeiics B UCO:
p =Dpo + pgh
#itHPar#itt | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBbITeCH
F
HHHPar#
1.3.6

Apx




BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngBblTeCH

Apx

pgVv

BBITECCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

HEHParH###
14.1

I/IMHYHLC MaTepHaﬂLHOﬁ TOYKMH:

p=mv




HNmMnynsc cuctemsl Teir:

p=pLt+p2t..

HHHPariH !
1.4.2




HEHPar#H#
1.4.3

3aKOH U3MCHEHHUS M COXPAaHCHHSI UMITYJIbCA:
B UCO

- -

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeLHHAt+- i




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

Ap = A(py +p2+...) =0




A(

, €CITH

- -

FIBHELLIH + FZBHELLIH +...




1BHEITH

2BHEIIH

PeaktuBHOE NBIKEHUE

F
\<ﬂ(§(x‘

HHHPar###

144 PaboTa cHibl Ha MAJIOM ITEPEMEIICHUU:
A= |]*:||,lf| -cos a.=F, - Ax
«

1.45 D

MOIIHOCTh CHUIIBI:

€CJIK 3a BpEMs




At

At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTDH CUJIBI

p=
At Ar—

=F-p-cosa

1.4.6

Kunerndeckast sHEpryust MaTepUAIBHON TOYKHU:

EKHH -

KHUH

mv

2m

muv?
2

pZ

=Zm




3aKOH M3MECHCHUS KHUHETHYCCKOM SHECPTUU CUCTEMbI

MatepuaibHbIx To4Yek: B MCO AEkun = Al + A2 + ...

1.4.7

[TorenumanpHas FHEPTHS:

JJIA ITIOTCHIIMAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHL[

12

InoreHIy

210TeHI

AE

MOTCHI]




[loreHnnanpHas SHEPIUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E
TIOTCHIL
mgh
HOTGHHI/IaHBHaﬂ OHEPTHUA yIpyro }Ie(l)OpMI/IPOBaHHOFO
TCa:
p kx?
noTeHy, — 2
E
MOTECHI]
2




1.4.8

3aK0oH U3MEHEHUS U COXpaHCHHA MeEXaHU4YeCKOU OHCPIUH:
Euex = Exan  Enorem.
B IICO AE,ex = Agcex HENOTEHLL. CHEs
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

1.5

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

15.1

l'apmonnveckne  KoyieOaHWsT ~ MATEPUATBHOW  TOYKH.
Ammmtyna u Qaza  konebanmil. Kunemarmueckoe
OIIMCAHUE:!

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
TZI€ X - CMELICHAE U3 PAaBHOBECHS.
JlnHamMuyeckoe onucaHue:

ma, = —kx,

ma

—kx,
rae

ma

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIHUCaHHE (3akoH COXpaHEHUs

MEXaHUYECKOM YHEPTUN):

CBs3b aMIUTUTYZBI KOJICOAHWU CMEIIECHUS] MaTepUaTbHON
TOYKA C AaMIUTHTyAaMu KoJeOaHuil €€ CKOpOCTH W

YCKOPEHUSL:

Upe =04, a__ =04

[Tepnoa u yacToTa KoJeOaHMI:

r=2r_1
] v

[Teprnoa ManbIX CBOOOJHBIX KOJEOAHHI MaTEeMaTHYECKOTO

MAasITHUKA:
1.5.2 fi
IF=2m|—
g
[Tepuron cBoOOAHBIX KOJeOaHUI MPY>KUHHOTO MAasITHUKA!
m
T=2m E
Boinyxknennsle  konebOanusi. Pesonanc. PesonaHcHas
1.5.3
KpuBast
Ilonmepeunsle ¥ MPOAOJBHBIE  BOJIHBIL. Ckopoctb
pPacIpOCTPAHEHUS U JUIMHA BOJIHBI:
154

v
A=vT =—
v




WNuTtepdepennus u nudpakiuys BoJIH

155 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISAPHAS ©®U3UKA
Mopenu cTpoeHusi ra3oB, >KUIKOCTEH U TBEPABIX Tell.
[Tycth TepmoanHamMuveckas cucrema (Teno) coctout u3 N
OJINHAKOBBIX MOJIEKYII. Torja KOJIM4ecTBO BEIIeCTBA
N m
VTN
\'
211 )




rae

N
A
— 4HCI0 ABOTaapo, M — Macca CUCTEMBI (Tena),
U

U

— MOJIIPHAs Macca BeIecTBa
2.1.2 TennoBoe NBUKEHHE aTOMOB U MOJIEKYJ BEIIECTBA
2.1.3 BsanmonelicTBrue 4acTHIL BEIIECTBA
214 Huddyszus. bpoyHoBckoe ABHKEHHE
2.15 Monens naeansHoro raza 8 MKT

CBs3b MCXKIY MOaBJICHUCM U cpeaHeﬁ KUHETHIECKOM

2.1.6
3Hepl"I/IeI71 MOCTYIIATCIILHOTO TCIIJIOBOT'O JABHXKCHU A




MOJIEKYJ uaeaibHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

N
"=y

n

Vv

N

- KOHOCHTpAausa MOJICKYJI

2.1.7 AoOcomroTHas Temreparypa: T =t +273K
CBsA3b TeEMIepaTrypbl raza cO CpeAHEHd KUHETHYECKOU
SHEprueil MOCTYNaTeNbHOIO TEIJIOBOTO JABWKEHUS €ro
MOJIEKYIIL:
2.1.8 7 2
i — my 3
& =|—— |==kT
v o2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJAUHAMUKE:




( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMe!

3AIIICI):
pRT

pV=%RT=vRT=NFcT, p=t

BripaieHne U1 BHYTPeHHeIl 3HEPIHH OIHOATOMHC
raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3aKkoH HaJ'ILTOHa JJId JaBJICHUA CMECHU pa3pCKCHHBIX I'a30B:

p=p+pt+..




2.1.12

M3onporecchl B pa3peskeHHOM T'a3e ¢ MOCTOSTHHBIM YUCIIOM
moJiekys1 N (C MOCTOSTHHBIM KOJMYECTBOM BEILIECTBA V):
usotepma (T = const): pV = const ,

u3oxopa (V = const):

p
— = t
T cons

T

p

const

u3obapa (p = const):
Y t
T = cons

const




I'paduaeckoe mpeacraBneHune u3omnpoieccos Ha pV-, pT- u
VT- quarpammax.

OO0beIMHEHHBIN ra30BbINA 3aK0H:

pV .
T = cons

pVv

const

JJI1 ITIOCTOSIHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_[eHHBIe N HCHACBIICHHBIC IIapbI. KadgecTBenHas

3aBUCUMOCTDL IINIOTHOCTU W OABJICHUS HACBIIICHHOIO IIapa

2113 OT TEMIIEpaTyphl, X  HE3aBHCHUMOCTbHb oT 00BéMa
HAaCBIIICHHOI'O I1apa
BnaxxHocTh BO3ayXa.
OTHOCHUTENbHAS BIIAXKHOCTb:
¢ _ Prnapa (T) _ Prapa (T)
B Puaceimnapa (T) - Puacbimnapa (T)
¢
2.1.14 =

HacsImapa




(M

napa

M

HacChIIIapa

M

napa

M

N3menenue arperaTHbIX COCTOSIHUI

BCIICCTBA: UCIIAPCHUC

115 Y KOHJICHCAIS, KUTIEHUE KUJIKOCTH

2116 W3meHeHMe arperaTHbIX COCTOSIHUM BEIECTBA: IUIaBICHHE
o U KPUCTAJTM3AIHS

2.1.17 [Ipeo6pazoBanue sHepruM B (pa3oBbIX Mepexogax




TEPMOJINHAMUKA

22.1 TennoBoe paBHOBECHE U TeMIIepaTypa

222 BuyTpeHnHss sHeprus

Terutonepenaua kak Ccroco0 W3MEHEHHS BHYTPCHHEH
2.2.3 sHepruu  Oe3  comepmieHUs  pabotel.  KonBekmws,

TCILIOIIPOBOAHOCTD, U3JTYUCHUEC

KonnuecTBo TEIIOTEL.

VY aenbHas TEMI0EMKOCTD BEIECTBA C:

Q = cmAT
224
Q
CMAT
VYaenpHas TeruioTa mapooopaszoBanus L: Q = Lm.
2.2.5 VnenpHas TemnoTa miaBieHus A Q = Am.
VnenpHas TerioTa cropanus Torrea (: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV
A
2.2.6 =
pAV

Boruncnenue pabotel mo rpaduky mpoirecca Ha pV-

JuarpaMmme

IlepBblii 3aKOH TEPMOAUHAMUKY:
Q12 =AUz + A1 = (U — Uy) +Aq,

2.2.7

12




AU

(]

12

12

12

Annabara:
Q12 =0= A4y, = (U; —Uz) = AUy,




12

12

(U

AU

12

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMUKHU. HCO6p3.TI/IMBIe MPpONICCChI




[Tpunnune! gerictBus TertoBbix mamuH. KIT:

I_]:ABJ.EHEII =“-HJI'P_|"-XM| |‘-—K.1II'I:|
MaxkcumansHoe 3HaueHue KII/. [ukn Kapho:
r._ -T T

2.2.10 MAX N = VMg = ————— =] — 20

VYpaBHEHUE TEIIOBOTO OallaHca:

Q1 + QZ + Q3+= 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnekTpuzalusi Ten W €€ MPOSBICHUA. IICKTPUUECKHUI
3apsan. JlBa Buaa 3apsiia. DiEeMEHTapHBIM 3JIEKTPUUECKUN

3apsii. 3aKOH COXPAHEHUSI ANEKTPUIECKOTO 3apsia

3.1.2

BsaumopneiictBue 3apsaioB. Toueunsle 3aps/ipl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPHUECKON

IMPOHUITACMOCTBIO

9

F=k|q1|'1h1 _ 1 _|"'-;"1|'1
X 4neg, i

3.1.3

OnekTpruyeckoe moJie. Ero nelcTBUe Ha SIIEKTPUYECKHE

3apsiIbl

3.14

Hanpsok€HHOCTB 2IIEKTPUYECKOTo MOJIS:

>

. F

erpo6Hb117I

MPOOHBIN




ITosie Toueunoro 3apsiaa:

q

E, = kr_2
.
k
r
2
q

OTHOPOJHOE II0JIE:
E = const.




const.

Kaprunsl nTuHUN HANPSHKEHHOCTH 3TUX MOJIEN

3.1.5

IloTeHnmaabHOCTD SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHOCTh NOTEHIMATIOB U HAIPSIKEHUE:
A1z = q(h1 — ¢2) = —qlA¢p = qU.

12

(¢

qu.

IloTenumnanbHas OHEPTrHd 3apsa B OBJIICKTPOCTATUYCCKOM

ITOJIC:




W
A=—-AW
A
—AW
[ToTeHnman 31eKTPOCTaTUYECKOTO MOJIA:
b= w
q
¢
q
w

3.1.6

CBs13b HaHpH)KéHHOCTI/I OJIs1 U pa3HOCTH NMOTCHIUATIOB UIA

OJTHOPOJIHOTO 3JIeKTpocTaThueckoro mojsi: U = Ed

[IpuHIMN cynepno3nuuy 3IEKTPUUECKUX MOJIEH:

E =E1+E2+,¢ =¢1 +¢2+







[IpoBOAHUKH B 3IEKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBECHUS 3apsAI0B: BHYTPH IPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPHU U Ha MOBEPXHOCTH MPOBOJHHUKA @ = CONSt
318 JudnexTpuku B AIIEKTPOCTATUYECKOM ToJie.
o JysnexTpuueckas MPOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. D5eKTpo€MKOCTh KOHAEHCATOPA:
c-d
U
C
3.1.9
U




DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

£g0S
= d = £ 0

&€

eC

3.1.10

HapaHHeJ'IBHOG COCAUMHCHUC KOHACHCATOPOB!

q :q1+q2+...,U1 = Uz :---;Cr[apam] _Cl +C2+...




napaui




IlocnegoBaTenpbHOE COCTMHECHNE KOHACHCATOPOB:

1 1 1
U:U1+U2...,q1:q2:“_’c =C—+C_2
mocn 1

+..




moci




3.1.11

DHeprus 3apsKEHHOT0 KOHJEHCATopa:
U CU? 2
2 2 2C

qu




CuU

2C

3.2

3AKOHBI ITOCTOSAHHOI'O TOKA

Cwua Toka:
=24
3.2.1 Aty
ITocTosuubI TOK: | = const
Jlnst mocrostHHOTO TOKA ( = It
3.2 VYcnoBus CyleCTBOBaHUS dJIEKTPUUYECKOTO TOKA.

Hanpsoxenne U u D/IC E

3.2.3

3akoH OMa Uil y4acTKa LeMnu:

I_U
"R




DIIEKTPUYECKOE

COIIPOTUBJICHUC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OJHOPOJHOTO ITPOBOAHHUKA OT €ro JJIMHBI U

CCUCHU. Y;{enLHoe COITPOTUBIICHUE BCIICCTBA.

l
R:pg

R
3.24 p

S

I

Hctounuku Toka. 9JIC uctoyHmka Toka:

A
E — CTOPOHHHUXCHUJT
q

3.2.5




A

CTOPOHHHUXCHII

BHyTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3.2.6

3axon OMma 11 OJIHOM (3aMKHYTOM) JIEKTpUYECKOM Lemnu:

E=IR +Ir, oTkyna

Rr




3.2.7

HapaﬂﬂeﬂBHoeCO@HHHCHHGHPOBOHHHKOB
I=11+12+..,Ul=U2=..,
1 1 1
Rupamn  Ri R

napaui




[TocnenoBarenbHOE COSANHEHHE TIPOBOTHHUKOB:
U=Ul+U2+..,11=12=.,,
Rl‘IOCJI = R1 + R2+

mocia




3.2.8

Rt

Pabora anexrpuyeckoro Toka: A = [UL.
3akon Jxoyns — Jlenmna:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt:IUt:7t




3.2.9

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

LY, Ar—d
TermoBast MOIITHOCTB, BBIAESEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MonTHOCTE UCTOYHUKA TOKA!

3.2.10

CBOOOHBIE  HOCHUTENTH  JJICKTPUYECKUX  3apsaioB B
MPOBOJHUKAX. MeXaHU3Mbl MPOBOAUMOCTH  TBEPABIX
METaJIOB, PaCTBOPOB W PACIIJIaBOB AJICKTPOJIUTOB, Ta30B.

[TonynpoBoauuku. [1oaynpoBOAHUKOBBIN 11O

3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexannueckoe B3aMMOIECHCTBUE MArHUTOB. Mar"HuTHOE
noje. Bekrop  marnutHOM — wHAyKnuu.  [IpuHinun

CYNCPIIO3UIUH MAI'HUTHBIX TOJIEH:

B = Bl +B2+...




JIlvaun WHAYKOUMUW MarHutHoro mojs. KapTuHa nuHui
WHIYKITUH MarHUTHOTO [OJIS [I0JIOCOBOTO U

HO,Z[KOBOO6p33H01"O IIOCTOSITHHBIX MarHuToOB

OnbiT OpcTega. MarHuTHoe 1oJie MPOBOJHMKA C TOKOM.

KapTI/IHa JIMHAHN HHAYKOUHA MArdvuTHOI'O IIOJIA AJIMHHOI'O

3.3.2
NpsSMOTO  MPOBOJIHMKA M 3aMKHYTOTO  KOJIbLIEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYMHA:
F, = IBlsina
F
A
3.3.3
IBlsino

, [A€ O — YT'OJI MCIXKAY HAITpaBJICHUCM ITPOBOAHUKA U BCKTOPOM




+

3.34

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA:

Fnop =l q | vBsina

Jlop

| gl vBsina
T/I€ 0 — YTOJI MEXAY BEKTOpaMHU

-

v

. I[BI/I)KCHI/IG BapH)KCHHOﬁ YaCTHULBI B OJHOPOAHOM MAarHuTHOM

ITOJIC

3.4

OJIEKTPOMAT'HUTHAA MHAYKIOUA




IToToX BEKTOpa MarHUTHOM UHAYKLIUH:
® = B, S = BScosa

(0))
B
n
34.1
S
BScosa
7 B
74
G729
3.4.2 SBnenune anexrpomaruuTHOM HHAYKIUH. DJ1C nHIyKIMN
3aKOH 3JIEKTPOMarHuTHOM MHIYKIuK Papazaes:
AD
3.4.3 E = :—(I:l;
At Af—A)
\‘\B\%tn'
T
DJIC MHAYKIUHU B TPSIMOM TIPOBOIHUKE UTHHOI |,
3.4.4 JBUXKYIIEMCS CO CKOPOCTBIO

-

v




w1l

)

B OJJHOPO/THOM MarHUTHOM 1oJjie B:
| E; |= Blvcosa

Blvcosa

, [A€ O — YTOJI MCIXKAY BEKTOPOM Bu HOpMAJIbIO

-

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLL

>
>

luv




; €CITH




TO

| E; |= Blv
| E
i
Blv
3.45 [IpaBusio Jlenma
NHIyKTUBHOCTH:
()
L=—
I
L
I
3.4.6
D
, umu @ = LI
Camounnaykuus. 9/1C caMoMHIyKIIUY:
AT
= EL =
—)
OHeprus MarHUTHOTO TOJISL KaTYIIKU C TOKOM:
3.4.7 _LP?

W__
L=




LI

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHHMA 11 BOJIHBI

351

2

KonebatenpHblii kKoHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIC

KOJ'Ie6aHI/I$I B HACAJIbHOM KOJ'I663,TCJ'II>HOM KOHTypeZ
[ q(t) =g, sin( ot +q@,)

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna TomcoHa:

T =2nVLC




LC

, OTKyJa

2

LC




CBs13p aMIIUTYABI 3apsja KOHAEHCATOpa € aMIUIUTYION
CHJII TOKa TPU  CBOOOJHBIX  DIEKTPOMArHUTHBIX

KOJICOAHHIX B nACaJIbHOM K0JIe0aTeIbHOM KOHTYpPC:

Qe = —

()]

3aK0H COXpaHEHHUS PHEPTUU B UICATHHOM KOJI€OATETHHOM

KOHTYpE:
3.5.2
3.5.3 BoinykeHHBIE 35IeKTpOMarHuTHbIE Kosiebanus. Pesonanc
Ilepemennbiii  TOk.  IIpoms3BoacTtBo,  mepemada U
noTpebiIeHne AIEKTPUIECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = R = TR — const.
2 2 2 2
CaolicTBa 3IIEKTPOMATHUTHBIX BOJIH. B3anmuas
OpHEHTAIMsl BEKTOPOB B JJIEKTPOMAarHWTHOM BOJHE B
BaKyyMe:
E1lBlc
E
3.55 1
B
1




356 [xana DIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonunHENHOE pacnpoOCTPaHEHHE CBETa B OJHOPOIHOMU
cpene. Toyeunbiit uCTOUHUK. JIyd cBeTa
3aKOHBI OTPa’KEHHUS CBETA.
a=p
a
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n3o0pakeHUH B TIIOCKOM 3€pKaie
3aKOHBI IPEJOMIICHHS CBETA.
[Ipenomiienue cBera:
nysina = n,sinf.
n
1
3.6.4
sina
n

sinf.




AOGCOIOTHBIN NIOKA3aTeNb MPETOMIICHHUS:
c

Nasc = v

abc

OTHOCUTENBHBIN MTOKA3aTeIb MPETOMIICHHUS:
n, v

nOTH
1 U2

OTH




XoJ 1yder B IIpU3Me.
1"1 = 1'2 - }'?1}.1 = .”2}.2
CooTHOIIEHHE YacTOT M COOTHOUIEHWE [UIMH BOJIH IIpU

Inepexoa€ MOHOXPOMATHUUCCKOTO CBETAa 4YCPE3 TIpPaHUNY

paszena AByX ONTUYECKUX CPE/I:




3.6.5

ny<hny 1y

iy &
[losnHOE BHYTpEHHEE OTpaKECHHUE.

[IpenenbHbIi yroi NOJIHOIO BHYTPEHHETO OTPAKEHUS:

. 1 np
Sinay, = =—
nOTH Tl1

Sina

np

OTH




Colwuparoriue W paccewBarolve JTUH3bL. TOHKas JHMH3A.

®DOKYCHOE pACCTOSHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

1
D=—
F
D
3.6.6
F
1
dopMmyiia TOHKOH JIMH3BI:
1 N 1 1
d f F
3.6.7




YBGHI/I‘IGHI/IC, JaBacMoOc€ JIMH30M:

h 1fl
l=—=——
H d




| fl

d T

A

F\ h

7

R

B cJydac pacceI/IBa}omeﬁ JIMH3bI:

3.6.8

1
DO=F =—0,
D







| fl

Xox myda, MPOLIEAIEro JIMH3Y MO/ MPOU3BOJIBHBIM YIJIOM
K €€ rinaBHOM ontuyeckoit ocu. Iloctpoenne n3oOpakeHuit
TOYKH M OTpe3Ka MPSIMON B COOMPAIOLIUX U pAaCCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doToanmapar Kak onTuueckwii mpubop. [maz  kax

OIITUYCCKas CUCTEMA

3.6.

WUnrepdepeniuss  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOmoIeHUST MaKCUMyMOB U MHHUMYMOB B
UHTEepPEPEHITMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOTCPEHTHBIX UCTOYHUKOB:

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2,+3

e

3.6.11

Hudpakuus ceta. [udpaxkinuonnas pemeérka. YcioBue
HAOMIOJCHNUS] TJABHBIX MAaKCHUMyMOB TIpU HOPMaJIbHOM
NaJicHud MOHOXPOMAaTHYECKOTro CBETa C JUIMHOW BOJHBI A

Ha peléTKy ¢ neproaoM d:

dsin,, =mim=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'mnote3a M. Ilimanka o kBantax. ®opmyna I[Tnanka: E = hv
®otoHbl. DHeprus HoToHa:
E=hv= E =pc
A
E
412 -




pc

hc

Nmnynsc ¢poToHA:

©

hv




4.1.3

®oroapdexr. Ombitet  AI.  Cronerosa.

dhoTorddexra

3aKOHbBI

414

Vpasuenue DitHmreitHa as potodddexra:

E(l)OTOHa = ABbIXOﬂa + EKHHmax’

¢dorona

ABBIXO1a
+

KuHMax

rae ,




hv

¢dorona
hv
A
hc
hc
ABbeoaa = hvxp = /1_
Kp
BbIXOJa

Kp




kp

hc

KuHMax

max

mv

Exwumax =




eU

3an

4.15

[laBiienue cpera.
JlaBneHue  cBerta  HA  IOJHOCTBIO  OTPAXKAIOLIYIO
IOBEPXHOCT M HA  IOJHOCTBK  IOIVIOIIAKOUIYIO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

42.1

[LnanerapHast MoJieb aToMa

4.2.2

[Tocrynatel bopa. Uznydenne u mornomnieare GOTOHOB MpH
repexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha JIPYTOM:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

JIuHeityaThbie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poJa:

—13,63B
E, =22 4123 .

ne

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas monens sigpa ['eiizenOepra — MBanenko. 3apsia

Aaapa. MaccoBoe uncio sapa. H3oTonsl

4.3.2

PaanoakTUBHOCTE.

Anba-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacnap.

DJeKTpOHHBIN B-pacmaj:

A A 0~
s X—= Y+ je+v,




[MosurponnsIii B-pacnan:
A A Oz | .,
sX—=- Y + je+ v,

l'amma-n3iydenue

4.3.3

3aKOH paJIMOaKTUBHOIO pacnajia:

-t
N(t) = Ny 2T

N(®)

HYCTL M — Macca paJOaKTUBHOI'O BEIIECTBA. Torna

-t
m(t) =mgy* 2T

m(t)




4.3.4 Snepubie peakiuu. Jlenenne u cuHTE3 SACp




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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