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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOl paboueld mporpamMmbl BocnuTaHus v KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YyUEHUs TEM U pa3/ieNioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTHUA OOYYAIOIIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJIEHUST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPUYECKHX CIOCOOHOCTEHW KasKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKHU Ha YPOBHE CPEIHETO OO0IIero o0pa3oBaHUs: JUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yryOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TPEIMETHBIE PE3YIbTATHI MO TOaM O0yUCHUS;

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 YUUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.
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®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTO IpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBJICHUM, M3ydyaeMbIX XUMHEH, OHOJOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUS! HOBBIX MAaTEpPHAIOB C 3aJaHHBIMM CBOMCTBamu. 3ydeHue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHoOBY Kkypca (hu3uKH Ha ypOBHE CpEHEr0 00111ero 00pa3oBaHus MOJIOKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3HKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosiaraeT HCIOIb30BAHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Gusuku yriryonéHHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

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

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
INPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peammzanust 3THUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero (akropa ydeOHoro mpoiecca. g yrinyOiaéHHoro

YPOBHA — 3TO CHCTCMaA CaMOCTOATCIIBHOI'O YUYCHHYCCKOIO OKCIICpPUMCHTA,
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BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa cmocoba peanuzanuu  (pU3MUECKOro mpakThukymMa. B mepBoM cimydae
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 u3yudeHus paszaena (temsbl). [lpu 3Tom mox pabGotamu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
nabopaTopHbIX pabOT M MpaKTUKyMa MpeICTaBlIeHa €IMHBIM TepeuHeMm. Bribop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM miis pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs NMPUMEHEHNE 3HaHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MIPOrpaMMe II0
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIui st
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHIE TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCs B pacyéTe
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OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE LU(POBBIX TaOOpaTOpUid.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

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

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJ€ MO3HAHHUS U (POPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

dopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIH30BAHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

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

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

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAash  MEXaHUKY,  MOJIEKYJSIpHYI0  (pu3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

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

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHMS] JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;
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pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha YpPOBHE CpEOHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa30oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabdOT W ONBITOB C YYETOM WHAMBHIYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.
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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.

DOKCIEpUMEHT W TEOpHUs B Mpollecce MOo3HaHus npuponbl. HaOmioneHnue u
HKCIIEPUMEHT B (PU3HKE.

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

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHOW HAyUYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

3HakoMCcTBO ¢ LU]poBoi nadoparopueit mo duszuke. [Ipumepsl uzmMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHe CKOPOCTE.

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPHU30HTY. 3aBHCUMOCTb KOOPJIHMHAT, CKOPOCTU U
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.
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KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHM€HUIMAIBHOE) U IMOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue naBwkeHUs Tena, OpPOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHU IMPU 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 CKOPOCTBIO TEJa.

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

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

Tema 2. /lunamuxa.
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IlepBeiit 3akoH HbroroHa. MHepumanbHble cucteMsl otcu€ra. [IpuHiuumn
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

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

Cuna ynpyroctu. 3akoH ['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 OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACChI T€JIa HA €T0 YCKOPEHUE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomast, NPAKMUKYM.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.
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UccnenoBanne 3aBUCUMOCTH CHJI YINPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

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

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUcUMOCTH Frp(N).

UccnenoBanue nBuxeHus Opycka 1Mo 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 Teyna. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaiieHusa. I[lnedo cuisbl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEINIBHBIN KpaH, PelIéTyaTbie KOHCTPYKITUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

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

NMiynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tela.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

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

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

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.
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[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TpaBUTALMOHHOM Tmone. [loTeHnmanpHas sHEprus
Tela B IPAaBUTALIMOHHOM TOJIe OAHOPOJIHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH M TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX
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Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

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

Mogenb uaeaJbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUUYECKHU U HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHUuE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

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

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOAUHAMUYICCKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKmMuKym.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenne nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJUHAMHUUYECKON CHUCTEMbl KaK CPEIHHE 3HAYCHHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.
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HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpa)KEHUE 11 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

OnemeHTapHas pabora B TepMoanMHamMuke. Beraucienue paboTsl o rpaduxy
npolecca Ha pV-auarpaMmme.

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

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

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsas odHeprus. KoauuectBo
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. AGCOOTHAS TeMIeparypa.

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 3Hauenune KIIJI. [{ukn Kaphno.

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 CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

Bo3nymiHoe oraumso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.
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Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpHON TENIIOEMKOCTH.

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 koHjAeHcanusd. Mcnapenue u kuneHue. Y enbHas
TEIUI0Ta NapooOpa3oBaHUs.

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

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

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

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUpPeHUs Tell (Ha KaYeCTBEHHOM YpPOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHME IIPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CmauuBaHmue.
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Kanunnspusle siBneHus.

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 BEILIECTBA.
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Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

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

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

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 OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pazHOCTH MOTEHLIHMAIOB MEXIY MOJOCAMU MCTOYHHUKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHMKA 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
MPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COINPOTUBJICHUS METAIJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.
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DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKUA TOK B JIJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAS IUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

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

TexHuuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opas3psiiHbIC
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nuecknX BENWYMH, MPOBEPKA MPEIOKEHHBIX TUIOTE3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,
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Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas 1adopaTopusi.

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,
yTUIM3aluss OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIJIOBOM» 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 TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonozcua: npeoOpa3zoBaHue JABUKEHUN C HCIIOJIB30BAHUEM 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 XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

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

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (TIPSMOTO IMPOBOJHUKA, 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. @eppoMarHeTHKHy, rmapa- u JUaMarHeTUKH.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 4 ot 30.08.2025. UcnonHutens: Manumos ©.B. r'3ﬂEHTPOHHbIﬁ
CrpaHunua 19 us 190. CtpaHuua cosaaHa: 30.08.2025 05:11 =¥ TATAPCTAH



TexHudeckue YCT‘pOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

Kaptuna  nuHMII  UHAYKIMM ~ MArHUTHOTO  TOJSL  IOJOCOBOTO M
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

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

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumnan uHOYKYuU.

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

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
MeYb, COJICHOU], 3alIUTa OT JIEKTPU3ALMUK TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

Ornpenenenue MHIYKIMA BUXPEBOTO MarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 4 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYECKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHWYECKON sHepruu). BuiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMIUTUTYJJaMU KojieOaHuil €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4Yeckoro wmasTHuka. [lepuon cBOOOMHBIX KOJEOAHHM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxatoniux Konebanusx. BoiHyxkaeHHble Konebanus. Pezonanc.
PezonancHas xpuBas. BnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHu4eckne ycTpoHCTBa U TEXHOJOTHUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpauuu.

3anuch KoIeOaTENHHOTO IBUKECHHUS.

HaGmronenne He3aBUCMMOCTH TIEPHOJIa MAJIBIX KOJe0aHu# Tpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HIeaTbHON MOJIETTN Py KUHHOTO MasTHUKA.

3aKOH COXpaHEHHs PHEPTUU MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.
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N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazcHummnbsle Ko1€0aAHUAL.

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

3aKOH COXpaHEHHUS SHEPIHH B HJI€AIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

IlepemeHHbli TOK. MOIIHOCTL NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunycouganbHbli MEPEMEHHBIN TOK. Pe3ucTtop, KOHIEHCATOp M KaTyllKa
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 3JIEKTPONepeIay.

Jemoncmpauuu.

CB0OOOIHBIE ANIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BrinyX/1IeHHbIE CHHYCOUATbHBIC KOJICOaHUsI.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.
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Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3yuenne Tpancpopmartopa.

NccnenoBanne MEpEeMEHHOIO TOKAa Yepe3 IOCHEAOBATENBHO COEIUHEHHBIC
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: OTpaXEHHUE, MpeJoMJICHUE, UHTephEepeHIUs U
nudpakuus.

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

[ITyMoBOE€ 3arpsAi3HEHHUE OKPYKAIOILIEH CpeIbl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTalusi BEKTOPOB B DJIEKTPOMArHUTHON BOJIHE.

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

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE 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 paclpoCTpaHEHNE MOTIEPEYHBIX U MTPOIOJILHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

Habmionenue oTpaskeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKYyCTUUYECKHN PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro MIpUMEHEHUE.

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

UccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nHpPaKpacHOTo U yIbTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyMm.
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N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonMHEHOE paclpOoCTpaHEeHUE CBETa B OAHOPOAHOMN cpene. JIyd csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN NTOKa3aTenb npeaomieHus. [IocTosIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron MmojaHOro BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
[10Ka3aTelIsl IPEIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

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

Ontuueckue mpubopsl. Paszpemaromias crocoOHOCTh. [71a3 kak onTuveckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HCTOYHHUKOB. [IpuMepsl KiaccH4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

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

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanue npeiaoMieHus CBETa.

HabmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBO1A.

HccnenoBanne XoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaJIEIbHYIO
IUIACTHHY U IPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TprmeHeHue noaIpouIOB sl U3YUYEHUS MEXaHUUYECKUX HATPSHKCHUI.

Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomaolt, npaKmuKym.

N3mepeHue nokaszaTesns MpegoMIICHUs CTEKIIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tonyyenue n3o0paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBanue TenecKOmM4ecKuX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3yuyenue nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAICKTPHKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tomyuenue cnekTpa U3Iy4YeHHs] CBETOAMOIA MPU MOMOIIM JU(PAKIUOHHON

PELIETKHU.
Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.
['paHubl  NPUMEHUMOCTHM  KJacCMYeCKorM  MexaHukdh.  IlocTynaTel

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 YaCTHULIbI. DHEPTUs

IIOKO4.
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TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa W OHEPrUU  PEISATHUBUCTCKUX 4acTHl] (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unoresa [1nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

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

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTM JIOKIM3AlUU JABWXKYIIEHcs dactuibl. KopmyckynsipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuit B Mukpomupe. COOTHOIIEHUST HEONpeneaEHHOCTEH
I'eiizenbepra.

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

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHero ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaHoi [Imanka Ha ocHOBe nccienoBanus horodddexra.

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

Tema 2. @usuxka amoma.

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

[Toctynarsl bopa. U3nydyenue u norjioiienue GOTOHOB MPHU MEpexoe aToMma
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.
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Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue nuueyaToro crnekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

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

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oerta-
pacnan. ['amma-nu3nyuyenue.

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

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl aapa.

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

Mertozasl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YaCTHII.

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

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSJACPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTOTpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.
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Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKU [JIsi OOBSICHEHUS TMPUPOJBI
KOCMHYECKUX OOBEKTOB.

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

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

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCJIEI0BAaTEIbHOCTU. BHYTpEHHEE CTpOeHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

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

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

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYNKEHHBIM TJIa30M C MCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3nYeCKUuil MPAKTUKYM.

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

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

0O0o0maomee MoOBTOPEHUE.
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O6o0uieHne U cucTeMaTH3alus COAEpXKaHus pas3ziesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib PU3HMUECKON Teoprur B POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYHIECTBIIIETCS C YYETOM 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, HaOIIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJE]b, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBYKEHUS B JKMBOW IPUPOJE, ODKOJOIMYECKHME PHUCKHA IIpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEP IBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
aneKTpoaBUraTens SIkoOu, reHeparop MepeMEeHHOro TOKa, MHIAYKIMOHHAs Ieyb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,
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MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHast Oarapesi, CHyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.
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IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

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

TPAKAAHCKOT0 BOCIIUTAHMS:

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

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

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

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U 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, MIPUCYIIETO (PU3NUYECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:
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e HHTEpPEC K pa3nuyHbIM chepam npodeccuoHaIbHON AESTEILHOCTH, B TOM
YuCJ€ CBA3aHHBIM C (U3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIaHbI;

e TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
obsacTu PU3MKK HA MPOTSIKEHUU BCEH KUZHHU.

IKOJOrNY€CKOT0 BOCTIMTAHUSA:

e Cc(hOpMUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE TJI00AIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IUIAHUPOBAHHUE U OCYUIECTBIICHHUE JEUCTBUM B OKPYKAKOLIEW cpele Ha
OCHOBE 3HAHMS IeJIeH YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA;

e pAaCIIUPEHUE OMNbITa JCATEIBLHOCTH IKOJOTHUYECKON HAmpaBIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'0 MO3HAHMS:

e CchOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH;

e OCO3HaHUE IEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTH B IpoOIlecCe
u3ydeHuss (U3UKU OCYIIECTBISATh MPOCKTHYI0 U UCCIEI0BATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE TelCTBHS
ba3oBble Jornueckue AeMcTBUA:
e CaMOCTOSITENLHO (OPMYIUPOBATh H  aKTyaJU3upOBaTh MpoOJemy,
paccMarpuBaTh €€ BCECTOPOHHE,
e OMNpPEACIATH IENTU NEATEITHHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;
e BBISBISATh 3aKOHOMEPHOCTH U TPOTUBOPEUHUS B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM aHAIHM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
e BHOCHUTH KOPPEKTHBBI B JEATEIHHOCTh, OICHUBATH COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
e KOOPIWHUPOBaTH M BBHIMOJHATH pabOTy B YCIOBUSX peEajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTebcKHe TeCTBUS
e BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBBHIMU MOHSATUSIMHA U METOIAMH
bu3nYeCcCKON HAYKH;
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e BJANETh  HAaBbIKAMU  Y4E€OHO-UCCIEIOBATEIbCKOM M MPOEKTHOM
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3TUYHbIX METOJIOB IMO3HAHUS,

e BJAJICTh BUJAMU JEATCIBHOCTH [0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTyallusiX, B TOM YHUCJE MPU CO3JaHUU YUYEOHBIX MPOEKTOB B 00JACTHU
buzuky;

e BBISIBISTh NPUYUHHO-CJICICTBEHHBIE CBS3M M aKTyaJlU3UPOBATh 3ajauy,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

e AHAIM3UPOBATH TMOJYYCHHBIE B XOJI€ PEIICHHUS 3a7a4dl Pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTDH, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

e CTaBUTb M (OPMYJIUPOBATH COOCTBEHHBIE 3a/Jaud B 0Opa30BaTEIbHOM
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

e JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

e yMETh TMEPEHOCUTh 3HAaHUA MO (U3UKE B TNPAKTUUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

e yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

e BBIJBUTATh HOBBIC UJIEH, NIPEIJIaraTh OPUTHHAIBHBIC TOAXOAbI U PEIICHHUS;

e CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE alIbTEPHATUBHBIEC PEIIICHUS.

PabGora ¢ undgopmanmeii:

e BIAJETh HABBIKAMH TOJy4YeHUS MHPOpMAHMKU (PU3UUECKOTO COJCPIKAHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBATH JOCTOBEPHOCTH HH(POPMAIINH;

e WCIIOJNIB30BaTh CpEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MacHOCTH;

e CO371aBaTh TEKCTHl (DU3UUYECKOTO COJEPKAHUS B PA3TUYHBIX (opMarax C
y4€TOM Ha3HaueHus HHPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEIACTABICHHS U BU3yaIU3aLIUH.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 4 ot 30.08.2025. UcnonHutens: Manumos ©.B. r'3ﬂEHTPOHHbIﬁ
Crpanuua 33 13 190. CtpaHuua cosaaHa: 30.08.2025 05:11 =¥ TATAPCTAH



e OCYLIECTBIATh OOIIEHHME Ha YypOKax (U3UKM U BO BHEYPOUHOH
NEATEIbHOCTH;

e pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

e Ppa3BEPHYTO W JIOTMYHO H3JIAraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

e IOHMMAaTh W  UCIOJB30BaTh  INPEUMYIIECTBA  KOMAHOHOM W
UHAUBUAYaITbHON pabOThI;

e BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM KaK0T0O WiIeHa KOJUIEKTUBA;

e IMpPUHMMATh LEJIW COBMECTHOM [JEATEIIBHOCTH, OpPraHU30BbIBaTh U
KOOpIMHUPOBATh JEHUCTBHS N0 €€ JOCTHKEHMIO: COCTaBIISATh IUJIaH
NEUCTBUH, pacnpeeNsiTh pojid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

e OLEHMBATh KAayeCTBO CBOEr0 BKJIANA M KaXJOr0 y4aCTHHMKA KOMaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e IpeljaraTh HOBBIE MPOEKTHI, OLICHUBATH HJAEU C MO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTHU, MMPAKTUYECKON 3HAUMMOCTH;

e OCYIIECTBIATH IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B PA3IUYHBIX
CUTyallUsX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHHe,  OBITh
WHULUATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSTENIIBHO OCYIIECTBISATh II03HABATEIIBHYIO JAEATEIbHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

e CAMOCTOSITEJIBHO COCTABJISIThH IJIAH PELICHUS] PACYETHBIX U KAUYE€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOYTCHHM;

e J1aBaTh OLICHKY HOBBIM CHUTYaIHsIM;

e pacmMpATh paMKH y4eOHOrO TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHNM;

e JleNlaThb OCO3HAHHBIA BBIOOpP, ApPryMEHTHpPOBATh €ro, OpaTb Ha ceo0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CrHocoOcTBOBaTh (HOPMHUPOBAHHMIO M TPOSBICHHUIO SPYAMIMUA B 00IacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJIEKT:
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e J1aBaTh OLICHKY HOBBIM CUTYalMAM, BHOCUTh KOPPEKTUBBI B JI€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

e BJANICTh HAaBbIKAMU TIO3HABATEIBHOM pedIEKCUM KaK OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

e HCMOJIb30BaTh MNPUEMBI pedieKCUr sl OLCHKU CHUTYyallud, BbIOOpA
BEPHOTO PEIIEHHUS;

e YMETh OLECHUBATh PUCKU M CBOECBPEMEHHO NPUHUMATH PELICHUA MO HX
CHIKCHHUIO;

e IIPUHUMATh MOTHUBBI M ApPryMEHTBbl JPYIMX IPU aHaAIU3E PE3yJbTaTOB
JIEATEIIbHOCTH;

e TMPUHHUMATH Cce0sl, TOHUMAs CBOU HEJIOCTATKH U JIOCTOMHCTBA,

e IIPUHUMATh MOTHUBBI M ApPTryMEHThI JPYIMX IPU aHaAIU3E PE3yJbTaTOB
JIEATEIIbHOCTH;

e TMPU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OMIHUOKH.

B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOrPaMMBbI 10
buzuke IS ypOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

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

e CaMOPETyJIUPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIMOCOOHOCThH aManTHUPOBATHCSH K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALlMM, BKIIOUAIOIIECH CTPEMIICHHE K JOCTUKEHUIO IIEIIH
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

e DOMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh TOHHUMATh 3MOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMATBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI
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K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

e TIOHHUMATh pPOJIb (GU3UKHM B OSKOHOMHUYECKOH, TEXHOJOTHYECKOM,
AKOJIOTHYECKOM, COLMANbHOM M 3TUYECKOM cdepax AesITeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMUKHU, POJIb (PU3MUECKON TEOPUHU B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

e pazIMyuaTh YCJIOBUS MPUMEHUMOCTH MoJened (Qu3nueckux Ten u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOO/JHOE TajeHue, alOCONOTHO ymopyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

e pazIMuaTh YCJIOBHUS (TpaHUIIBI, OOJACTH) NPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e QAHANU3UPOBATh U OOBICHATH MEXaHUYECKHUE IMPOLIECChl U SBJICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBsI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEprud,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

e AHANMM3UPOBATH U OOBACHITH TETUIOBBIC MPOIECCHl U SBICHUS, UCIIOIb3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM DSHEPrUeM TEIUIOBOrO ABHXKEHUS M KOHILICHTPALHMEH €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
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COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

e AHAIM3UPOBATH M OOBSCHATH DJICKTPUYECKUE SBICHUS, HCIOIB3YS
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€ MPAKTUUECKHM BaXKHBIE COOTHONIIEHMS: 3aKOHbI Oma JJis ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

e OINHUCHIBaTh (PUBMYECKHUE MPOIECCHl U SBJIICHUS, HUCIOJB3Ysl BEJIUYUHBI:
NepeMeNIeHUe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ia 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 B3aUMOJICUCTBUA Tena ¢ 3emiéid BONMM3U €€ IMOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXXHOCTh Bo3ayxa, KIIJI wupeansHOro TEmaioBOro
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 EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

e OOBSICHATH  OCOOCHHOCTM  TpOTeKaHWs  (UBMYECKUX  SIBICHHMA:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUI[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsIKEHHOT O ITPOBO/IHHKA;

e TPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEIIMYMUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM
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aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUM, JIeJaTh BHIBOJIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

e TMPOBOJIUTH KOCBCHHBIC H3MEPEHHUS (HU3UUCCKUX BEIMYHMH, TMPU STOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

e TIPOBOJUTH OMBITHI MO TPOBEPKE MPEIOKESHHON THITOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

e COOJIFOJIaTh TIpaBUjIa OE30MACHOTO TPyAa MPHU MPOBEICHUN HCCIICTOBAHHUM
B paMKax y4eOHOTO DJKCIIEPUMEHTA, TMpPAaKTHKymMa ©  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

e pemiaTh pacyéTHBIC 3aJa4d C SBHO 33JaHHOM W HESABHO 3aJaHHOM
¢u3nUecKkol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCJIOBHS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

e pelaTh KadeCTBEHHBbIC 3a/aud, TpeOylolue NPUMEHEHHUs 3HAaHUU U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

e WCIIOJNIb30BaTh TEOPETUUYECKUE 3HAHHUS A OOBSICHEHUS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

e TMPHUBOAUTH TNPUMEPHI BKIAJAa POCCHUMCKUX H 3apyOeKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJTM3UPOBATH U OIEHUBATH MOCIEACTBUS OBITOBOM M MTPOU3BOJACTBEHHOM
NESTETPHOCTH YEJIOBEKA, CBSI3AHHOW C (PU3WYECKUMH TMPOIECCaMU, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;
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e TMPHUMEHATH pa3IMYHbIE CHOCOOBI paboTHl ¢ MH(OpMaLUen (PU3NIECKOTro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALINU
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;

e TMPOSIBIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

e paboTaTh B TpyHIe C HCIOIHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTyallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

e TMPOSIBJISITH MOTUBALIMIO K OyAyiel npodeccuoHanbHOM AesATeIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIIS.

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

e IMOHUMATh POJb (U3MKK B OSKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJib aCTPOHOMHH B
MPAKTUYECKON  JICSATEIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;

e pa3NMYaTh YCIOBHS TNPUMEHUMOCTH Mojeled (U3MYECKUX Tel W
IPOLIECCOB  (ABJICHUM): OJIHOPOJHOE DHJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIH CBETA;

e paziIMyaTh YCJIOBUS (TpaHULbI, O0JACTH) HPUMEHUMOCTU (UIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;
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e AHAJNU3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE MPOLECCHI U SIBICHMS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJOXKEHUS M 3aKOHbl JJIEKTPOAMHAMHUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  IOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAJTU3UPOBATH U OOBICHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCIIONIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenéHHocTeil ['eiizenOepra, 3akOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

e ONUCHIBaTh (PU3NYECKHE TMPOIECChl U SBICHUS, HUCIOJb3YySd BEIWYUHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIIMA 3IEKTPOCTATUYECKOrO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTHULbl, PHEPIUs U HUMITYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

e OOBACHATP  OCOOEHHOCTH  NpPOTEKaHUs  (U3MUECKUX  SIBJICHUM:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Ju(pakuusi, JIUCHEpcUs, TOJIHOE€ BHYTPEHHEE OTpakeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TraMMa-u3iydeHue sjep, (pu3nyeckue MNPUHIUNBI CIEKTPaTbHOIO
aHanu3a u paboThI Ja3epa;

e ONpEIENATh HAINpPABICHWE HMHIYKIMM MAarHUTHOI'O IOJII IPOBOJAHHUKA C
TOKOM, cuiibl AMrnepa u cuisl JlopeHna;

e CTPOHUTH M300pakeHUE, CO3/]aBAEMOE INIOCKUM 3€pKajioM, TOHKOM JIMH30H,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

e IPUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMUYECKUE IOHATUS, TEOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE31aX, B 3BE3HBIX CHUCTEMAX, B MEXKIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;

e TPOBOJUTH HCCJIENOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUpOBATh  pe3yibTaThl IOJYYEHHOW 3aBUCHUMOCTH
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(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

e TPOBOJAUTH KOCBEHHBIC H3MEpPEHUS (U3UUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHTEJbHBIC TTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;

e TIPOBOJHUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON THIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

e OIMKCHIBATH METO/BI TIOJTYUEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

e coONIOMaTh MpaBmUiia OE30MACHOTO TPY/Ia NMPU MPOBEJACHUH HCCISTOBAHUN
B pamMKax yd4eOHOro OKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEITBHBIX YCTPOMCTB U J1abOPaTOPHOTO 000PYI0BaAHMS;

e pemaTh pacu€THBIC 3aJaud C SBHO 3aJaHHOM W HESIBHO 3aJaHHON
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMysIbl, 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;

e pelaTh KauyeCTBEHHBbIE 3aJadyM, TpeOyrolue MNPUMEHEHUs 3HaHUM U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

e UCIOJb30BaTh TEOPETUUYECKUE 3HAHMUS M OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOAUTH MPUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

e AHAJIM3HMPOBATH M OLIEHUBATH MOCIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCHOJIb30BAHUU JOCTHXKCHUN
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HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

e TMPHUMEHATH pa3WyHbIe CIOCOObI paboThl ¢ MH(pOpMaleil (HU3nIecKoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJb30BaTh COBPEMEHHBbIE HH(POPMAIMOHHbBIC
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 WMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

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

e paboTaTh B TPYIINE C HMCHOJHCHUEM PA3JIUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

e TMPOSBIATH MOTHBAIIUIO K OyayIiel npodeccuoHanbHON AeATeTbHOCTH 110
CIIEUATTBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQuUIIS.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

bu6mmoreka [IOK

1.1 Ha 1 METOJI IT03HA 0 6
YAHBIM METOJL TOSHARMA PHPODT https://m.edsoo.ru/f16b68d7

Hroro no pazneny 6

Paszpen 2. MEXAHUKA

2.1 Kunemartnka 10 1 bubnurorexa [JOK
https://m.edsoo.ru/f16b68d7
2.2 JuHamuka 10 bubnuoreka [JOK
https://m.edsoo.ru/f16b68d7
2.3 Crartuka TBEpHOrO TENIA 5 1 Bubmorexa [IOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3 10 1
HHOHH CORpRIIEHTIDY MexarEe https://m.edsoo.ru/f16b68d7
Hroro no pazueny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKHHETHYECKO TEOPHUHU 15 1 bubmorexa LOK
' yip p https://m.edsoo.ru/f16b68d7
bubnunoreka IIOK
32 TepmoauHamuka. TerioBsie MallIMHbI 20 1 1
https://m.edsoo.ru/f16b68d7
33 ArperatHble cocTosiHUs BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK
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IEPEXOABI https://m.edsoo.ru/f16b68d7

Hroro no pazgeny 49
Paznen 4. QJIEKTPOJIMHAMUKA
bubmmoreka [{OK
4.1 6 24 1
fleRTpureckoe Hoxe https://m.edsoo.ru/f16b68d7
bubmmoreka [IOK
4.2 I1 7 7 24 1
OCTOAHHBIH STEKTPHACCKHI TOK https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 T 6
O B PASIIIHBIX Cpeftax https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54

Paznen 5. ®PUSHUECKHWI MPAKTUKYM

5.1 DuU3NYECKUH TPAKTUKYM 16 16 buomorexa OK
https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
Pe3epBHOE BpeMst 10 bubmorexa OK
https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeioB U TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pazaen 1. QJIEKTPOJIMHAMUKA
1.1 MarauTHOe noJjie 14 bubnmorera [TOK
https://m.eds00.ru/39859¢f1
bu6moreka [IOK
1.2 9 13 1
JICKTPOMATHITHA HHAYKIIA https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Pazpgen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHnndeckue KojeOaHus 10 bubmorexa HOK
https://m.edsoo.ru/39859¢f1
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 bubmorexa OK
https://m.edsoo.ru/39859¢f1
)3 MexaHW4ecKUe U JIEKTPOMArHuTHbHIC 10 1 bubnuoreka [JOK
) BOJIHBI https://m.edsoo.1u/39859¢f1
2.4 Onrtuka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859¢f1
Wroro no pazgeny 60
Paznen 3. OCHOBBI CHEI.[PIAJIBHOFI TEOPUU OTHOCUTEJIBHOCTHU
3.1 Ocuosel CTO 5 1 bubmiorexa LOK
https://m.edso00.ru/39859¢f1
Hroro no pasaeny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
’ PIHYCKYJIAp y https://m.eds00.ru/39859¢f1
bubmmoreka [{OK
4.2 D
H3HKa atoMa > https://m.eds00.ru/39859¢f1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHII https://m.eds00.ru/39859¢f1
Hroro no pazgeny 25
Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPUZUKU
bu6moreka [IOK
5.1 6 12
JIEMEHTHI ACTPOHOMHUU U acTPO(PHU3uKH hitps://m.edsoo.rw/39859¢f1
Hroro no pazneny 12

Pasgen 6. PU3HUECKUHA MPAKTUKYM

bu6mmoreka [IOK

6.1 o i 16 16
HSHHCCKHH TIPAKTHIYM https://m.edso0o.ru/39859f]

Hroro no pazneny 16

Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MPEIMETHOIO COAEPKaHUS U OIIbITA 15 bubnnoreka [JOK
NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/39859¢f1

n3yueHuu kypca ¢pusuku 10 — 11 kmaccos

Hroro no pazneny 15
bu6mmoreka [JOK
P 10
C3CPBHOC BpeMA https://m.edso0.ru/39859ef1
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 170 4 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
| ®usznka — pyHIaMeHTaJIbHas HayKa o | bubnuoreka [JOK
MPUPOJIE https://m.edsoo.ru/1beef346
5 Hayunb1ii MeTO1 MO3HAHUS U METObI | bu6moreka [IOK
UCCIEeIOBaHUS PU3NYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3Hanus npupoasl. Habmronenne u 1 bubmorexa HOK
PHPOZBL. https://m.edsoo.ru/34¢4993 1
IKCIIEPUMEHT B (hH3HKE
4 Crioco0Ob1 u3MepeHus GPU3HIECKIX 1 bubnuoreka [JOK
BEIUYNH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
. bu6mmoreka [IOK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B ¢pusuke. Ponb u
6 MecTo (PU3UKU B GOPMUPOBAHUHU 1 bubnnoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded|
B MPAKTUYECKOU EATEIbHOCTH JIIOACH
Mexanuueckoe apuxenue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD | bu6mmoreka [JOK
MEXaHUYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Pannyc-BexkTop MarepranbHOM TOUKH, 1 bubnunoreka [JOK
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€ro MPOEKIUHA HA OCU KOOPAUHAT. https://m.edsoo.ru/30a108a5
Tpaekropus. [lepemenienue. CKopocCTb.

Hx npoekiuu Ha 0OCH KOOpAWHAT

PaBHOMEpPHOE ITPAMONIMHENHOE

9 nekenue. ['paduueckoe onvcanue bubnuorexa [JOK
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JBKECHUS

10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuoreka [JOK
Pemrenne 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssMonMHENHOE NBMXKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSAMOJIMHEHHOTO IBUKEHUSI C Bubnmorexa [IOK

https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIeHU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBosmmuelinoe nBuxenue. JBrxenue
110 OKPYXHOCTH. YTJIOBas U JIMHEWHAas

15 ckopoctb. [lepuoa u yacrora. Bubmrorexa LIOK

https://m.edso0.ru/331961be
LleHTpoCTpeMUTENBHOE U MTOJHOE
YCKOPEHHE
bu6mmoreka [JOK
16 Kontponeras padora no Teme https://m.edsoo.ru/1242£32¢
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"Kunemaruka"
IIepBblii 3ak0H HproTOHA.

17 NHepunanpHble CUCTEMBI OTCYETA. 1 bubnuorexa [JOK
[IpuHnun otHOCUTENBHOCTH ["anmnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble cucTeMbl OTCUETA

13 Cuna. PaBHOielicTBYIOIIIAs CUJIa. ) bubnuorexa [JOK
Bropoi1 3akon Herotona. Macca https://m.edsoo.ru/141d3837

19 B3anmopeiicteue Ten. Tpetnii 3akoH ) bubnuoreka [JOK
Herorona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3uiuu cuil. Pemenue

20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB 1 Bubnuoreka LTOK

https://m.edsoo.ru/bdf997b
HeroTona
3aKO0H BCEMHPHOTO TATOTEHHUS.
21 DKBUBAJICHTHOCTh T'PABUTALIMOHHON U 1 Bubnmorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

” Cuna TSKeCTH U YCKOPEHHE 1 bubnuoreka [IOK
CBOOOIHOTO ITaICHU https://m.eds00.1u/22757126
JIBukeHre HeOECHBIX Te U UX

” HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 1 bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/l1abfa0a
Kennepa

bubmuoreka [JOK

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1 hitps://m.edsoo.ru/0ac2cd84
Cuna tpenus. [Ipupoaa u Buabl cun bubnnoreka [JOK

25 TpeHus. [IBUKEHUE B KUAKOCTH U rase ¢ 1 https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIIEHUS CPE/IBI https://m.edsoo.ru/2cb29676

2% Hasnenue. ['mapocratnueckoe 1 bubnuoreka [IOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeabHOE bubmuorexa [IOK
JIBWKECHUE TBEPAOIO Teia https://m.edsoo.ru/2b95d57e
)3 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaiieHus. [liedo cumsl https://m.edsoo.1u/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBeCHS
30 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/dc1caac0
31 KonTponbHas pabota o teme bubnuoreka [IOK
"Tunamuka. CraTtruka TBEpIOrO Tena" https://m.edsoo.ru/9f5a574¢
Nmnynbc maTepuanbHON TOYKH,
1 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LEHTPA Macc
NMnynbC cuilbl 1 U3BMEHEHUE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHUsI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE nBMXKEHUE
MoMeHT uMnysibca MaTepuaabHON
14 Touku. [IpencraBnenue o coxpaHeHuu bubnnoreka [JOK
MOMEHTA UMITYJIbCa B LIEHTPaJIbHbBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Pemenne 3aziau https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MajlOM U Ha KOHEYHOM bubnuoreka [JOK
nepemeneHuu. ['padguueckoe https://m.eds00.ru/913974c7
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MpeCTaBICHUE PAOOTHI CHIIBIL.
MOoOITHOCTH CHUJIBI
Kunernueckas sneprus. Teopema 00
. bubnuorexa [JOK
37 W3MEHEHUU KUHETUYECKON SHEPTHHU
. https://m.edsoo.ru/9a5¢2¢e74
MaTepuaIbHON TOYKU
[ToTeHumanpHbIE U HETIOTEHIIMAILHBIE
38 cuibl. [loTeHiuaneHas sHeprus. Bropas bubmmorexa [HOK
' ' https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMuueckast CKopocTb. CBs3b
paboTHl HEMMOTEHITUATIBHBIX CUIT C
. bubnuotexa [JOK
39 W3MEHEHNEM MEXaHUYECKON YHEPTUU
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHU4YECKON IHEPTUN
Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
. bu6mmoreka [IOK
40 VYpaBHenue bepHymnu s ueanbHOM
https://m.edsoo.ru/f30f43b6
KUJKOCTH
A1 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUA B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTure npenacraBieHuid 0 Ipupo/ie
bubnuorexa [JOK
42 Ter1oThl. OcHOBHBIE NoJi0keHust MKT. 1
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe nBrkeHne
CrtpoeHue ra3000pa3HbIX, )KUJIKUX U
bubmuoreka [JOK
43 TBEP/BIX TeN. XapaKTep ABUKEHUS U
. https://m.edsoo.ru/c44d02e2
B3aMMOJICICTBUS YAaCTHULl BELIECTBA
Macca u pazMepsl MOJIEKYI (aTOMOB).
bu6mmoreka [JOK
44 Komunuectso Bemecta. IlocrostHHAs
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnunoreka [JOK
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IIkana [enbpcus https://m.eds00.ru/0070d493
bubmuoreka [JOK
46 Pemenne 3ana- https://m.edsocl)_.[ru/ 1531abas
. bubmmoreka [{OK
47 WNneansueiii ra3. I'a30Bble 3aKOHEI https://m.c dsocI)_.[ru deb2367
43 VYpaBHenue MenaeneeBa-Knanerpona. bubnuoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcoroTHast TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIECTBaA https://m.edsoo.ru/68878d51
I'padpmueckoe npeacraBieHue
51 Mfog)poueccms: ingepMa, n30X0pa, Bubnmorexa [IOK
1306apa https://m.eds00.1ru/1344327b
bubmuorexa [JOK
22 Octionrioe ypasterite MKT https://m.edsogru/08094721
53 Pemrenue 3agau bubmmorexa [OK
https://m.edsoo0.1ru/10265a05
CBs13b a0COJTIOTHOM TEMIIEPATYpPhI
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CcpeaHel KUHETUYECKON dHepruei https://m.edsoo.ru/c38af875
MOCTYNATEIbHOIO TEIJIOBOTO ABUKEHUS
e€ JacTull
55 O00011IeH1E U CUCTEMATH3ALUS 3HAHUN bu6mmoreka [JOK
mo TeMe "OcHoBelt MKT" https://m.eds00.ru/09d12{d8
56 KonTtponsHas padora o Teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoanHaMuueckas cucteMa. 3ajlaHue bubnunoreka [JOK
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BHEWHUX ycioBul uist T/I cucremsl. https://m.edsoo.ru/5{8d38a3
Bueminue v BHyTpeHHUE TTapamMeTpBhl.
[Tapametpsr T/l cucTeMbl Kak cpeaHue
3HAYCHUS BEJIWYNH, OTIMCHIBAIOIINX €&
Ha MUKPOCKOITMYECKOM YPOBHE
Hyneroe Hayano TepMOIMHAMUKH.
58 CZMOH omBoanas{p enakcarus TJ] bubmorexa HOK
P P https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TEPMOJMHAMHUKE. Y CIOBHS brbmmorexa [TOK
p T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOM MOJIETH
60 VYpaBuenue MenpaeneeBa-Knanelipona u bubmuorexa [JOK
BBIpAKEHUE /11 BHYTPEHHEN SHEPTrUn https://m.edsoo.ru/bal178d0
Bripaskenue 1y1si BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO HJEaJILHOIO rasa. bu6mmoreka [IOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MPOLECCHI
DneMeHTapHas padoTa B
2 TepMoArHAMUKe. Brruncienne paboTsl bubnuoreka [JOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
JarpaMmme
Tennonepenada kak crnoco0® M3MEHEHUS
. bubmuoreka [JOK
63 BHyTpeHHeil snepruu TJl cuctemsl 6e3
https://m.edsoo0.ru/3d734561
COBEPILICHHS pabOTHI
64 KonBekuus, TenaonpoBoJHOCTb, bu6mmoreka [JOK
H3JIyYEHHE https://m.edsoo.ru/157b54cd
65 KoanuectBo Temnotsl. TenmmoéMKoCcTh bu6mmoreka [JOK
Tea. Y IeapHast U MOJIsIpHas https://m.edsoo.ru/7ba67355
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TEINIOEMKOCTH BeIllecTBa. Y ACIbHAas
TEIJIOTa CTOPAHUS TOTLJIMBA
66 Pacuér xonuuecTBa TEMIOTHI ITPU bubnuorexa [JOK
TeIuionepeaaye https://m.edsoo.ru/1dbSad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/d8098824
KonuuecTBo TemoTs 1 paboTa Kak
68 MEphl U3MEHEHHS BHYTPEHHEH SHEPIUH bubmmorera [OK
p yIp p https://m.edsoo.ru/b047alcd
T/ cucrtemsbl
BTtopoii 3akoH TepMOIMHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f41464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KT https://m.edsoo.ru/2¢945513
71 MaxkcumanbHoe 3Hauenne KITJ. Iukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bubanoreka [IOK
72 Pemenne 3amau 1
https://m.edsoo.ru/b3efal 8b
OKOJIOTUYECKHE aCIICKThI
73 HCIIO0JIb30BAHUS TCIJIOBBIX JBUTATCIICH. bu6mmoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIeil https://m.edsoo.ru/9867aaa7
cpenpbl
bubanoreka [IOK
74 Permrenue 3agau 1
https://m.edsoo.ru/c8c70432
O0001IeHNEe B CHCTEMAaTH3alUs 3HAHUIT
| bu6mmoreka [JOK
75 o teme "Tepmoannamuka. Temnnossle
" https://m.edso0.ru/28d62b3f
MaIlTUHBI
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76 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"TepmoauHamuka. TernaoBbie MaliuHb!" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBaHue ¥ KOHICHCAITHS.

bub6mmoreka [{OK
77 Hcnapenue u kureHue. Y aenbHas
https://m.edsoo.ru/6f8e¢6777
TETUIOTa TapOo0Opa30BaAHUS
Hacebimiennbie 1 HEHACHIIICHHBIE MTAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JTaBJICHUS HACBIIIIEHHOTO MMapa OT
78 TEMIIEPATYPHI, X HE3aBUCUMOCTD OT bubmmorera [TOK
.. PatYpEL, https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIIEHHOTO TIapa.
3aBUCUMOCTD TEMITEPATypPhl KATICHHSI OT
JaBJIEHUS B )KUIKOCTH

79 Braxxnocts Bo3zyxa. AGCOIIOTHAS U bubmuorexa [JOK
OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79

bubmnoreka IJOK

80 Pemenue 3agau 1

https://m.edsoo.ru/18e95f13
Trépnoe Teno. Kpucramnmyeckue u
. bu6mmoreka [IOK
81 amopdHbIe Tela. AHU30TPOIHS CBOMCTB
https://m.edsoo.ru/20a88a03
KpHUCTAJNIOB
[InaBnenue u KpUCTATUIU3ALMSL.
bu6mmoreka [IOK
82 VnenpHasg TEIUI0TA IUIABJICHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarnus
Jedhopmanuu TBEPIOro Tena.
$op P bubnuoreka [JOK
83 Pactsoxenue u cxxarue. Cnpur. Moayib
. https://m.edsoo.ru/dalaabl0
IOwnra. Ilpenen ynpyrux nedopmarmii
TennoBoe pacuIMpeHHe KUJIKOCTEN U
84 TBEPIBIX TeJI. AHTAPMOHHU3M TEINIOBBIX bubmiorexa LIOK
P L p https://m.edsoo.ru/7baSedf2
KoneOaHuil YacTHIl BEIIECTBA
[okyMeHT co3aaH B anekTpoHHow copme. Ne 4 ot 30.08.2025. VicnonHuTens: MNanuvos ®.B. B I/TEKTPOHHBINA

Ctpanuua 56 13 190. CtpaHuua cosgaHa: 30.08.2025 05:11 ¥ TATAPCTAH


https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

25 [IpeobpazoBanue suepruu B (hazoBBIX bubmmoreka [IOK
rnepexonax https://m.edsoo.ru/97a0672f

bubmmoreka [{OK

86 VYpaBHeHME TEIIOBOTO OagaHca

PABHCHHE TEHIOBOT " https://m.edsoo.ru/ab1521fb
bubmmoreka [{OK

87 Pemrenue 3amau

A https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

28 Kanunnspuelie sapnenus. [lapienue noa bubmmoreka [{OK
HCKPHUBJICHHON MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1197
*)unkoctu. @opmyna Jlamnaca
O06o01enre 1 cucTeMaTru3aus 3HaHUH

89 1o Teme "ArperaTHble COCTOSTHUS Bubnmorexa [IOK

P " https://m.edso00.ru/0b52575¢
BemecTa. da3oBeie epexo bl
KonTtponsHas padoTa o Teme
" bubmuorexa [JOK

90 ArperaTHbI€ COCTOSTHUS BEIIECTBA.

" https://m.edsoo.ru/7dc2a739
®da3oBbIE IEPEXOIBI
DnekTpusanus Tei U €€ MpOosIBICHUS.

91 DInekTpudeckuil 3apsa. /IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
JURJIEKTPUKHU U MTOJTYIIPOBOIHUKHU
DJIeMEHTapHbIN ANEKTPUUECKUIN 3apsijl.

bubnuoreka [JOK
92 3aKOH COXpaHEHUS AIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsa

93 BzaumoperictBue 3apsiioB. Toueunbie bu6mmoreka [JOK
3apsaasbl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmoreka [JOK

94 Permrenue 3agau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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95 Onexrpuueckoe nojie. Ero aelicreue Ha bubmmoreka [IOK
JIIEKTPUUECKHUE 3APSIIAbI https://m.edsoo.ru/05c6bfal
Hanpsxk€HHOCTD 3JIEKTPUYECKOTO TOJIS.

96 [IpoGuerit 3apsia. Jlunum bubnuorexa [JOK
HANPSKEHHOCTH DJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUUYECKOE T10J1€
[ToreHumanbHOCTH

bubmmoreka [IOK
97 AEKTPOCTATHYECKOTO MoJsl. PasHOCTH
https://m.edsoo.ru/80021447
MOTEHIMAJIOB U HANPSKCHUE
[TorenumansHast 3HEPTUs 3apsaa B
bubmoreka [IOK
98 3JeKTpocTaTudYeckoM noJie. [Torenmman
https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
CBs3b HANPSHKEHHOCTH MOJIS U
bubmoreka [IOK
99 Pa3HOCTH MOTEHIIMATIOB JJIst
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MOJIS

100 [TpunIMIT Cynepno3uiuu bubnuoreka [IOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6e

bu6mmoreka [JOK

101 Pewrenue 3anau

A https://m.edsoo.ru/5a582263

102 [Tosie Toueuynoro 3apsiga. [lone bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO TIO

R bubmuoreka [JOK
103 00Bvémy mmapa. [lone paBHOMEpHO
° . https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEUHOM MII0CKOCTH

104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJje. Y ciIoBUe paBHOBECUS 3apsAI0B https://m.edsoo.ru/32405¢eab

105 JIM3IEKTPUKH U TIOIYIPOBOAHHUKH B bubnuoreka [IOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
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Konpnencarop. D1nekTpoéMKOCTh
106 KOHJIEHCATOpa. DJNEKTPOEMKOCTD Bubmmorexa LIOK
A pa. P https://m.edsoo.ru/845b473
MJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE cOeTMHEHUE bubnuorexa [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [{OK
KOHJICHCATOPOB https://m.edsoo0.ru/1€992920
109 DHeprusi 3apsHKeHHOTO KOHJIEHCATOpa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bu6moreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edso0o.ru/27434040
11 JIBr>KeHre 3apsKEHHOM YaCTHUIIbI B bu6moreka [IOK
OJTHOPOJHOM JJIEKTPUUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o00meHre B CHCTEMAaTH3alKs 3HAHUT bubnuorexa [JOK
1o teme "DnekTpuueckoe nose" https://m.edso0.ru/5752603f
114 KonTtponpHas padoTa o Teme bubnuoreka [JOK
"Dnekrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuina toxka. [TocTossHHBIN TOK. Y CIOBUSA
bu6mmoreka [IOK
115 CYILECTBOBAHUS IOCTOSHHOTO
https://m.edsoo.ru/233311b5
3NEKTPUYECKOTO TOKA
116 Hcrounuku toka. Hanpsbxenue u 3/1C bubmmorexa [TOK
https://m.edsoo.ru/0839a115
117 3akoH OMa AJ1s yJacTKa LIETH. bubnuoreka [IOK
DNEKTPUUYECKOE COITPOTUBIIEHHUE https://m.edsoo.ru/f14{251e
118 3aBHCHUMOCTD COITPOTUBIIEHUS bubnuoreka [IOK
OTHOPOJHOI'O MPOBOJHUKA OT €T0 https://m.edsoo.ru/95fcdf51
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JUTMHBI U TJIOMIAU TOTIEPEYHOTO
CCUCHHUS
119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenne 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapauieIbHOE, bubmmoreka [{OK
CMEILIAHHOE COCAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnnorexa [JOK
uenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bu6mmoreka [IOK
122 P
CHICHHE 3411 https://m.eds00.ru/3881b469
123 Pa6ora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Hxoyna —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6moreka [IOK
124 Pemenne 3ana
HHeHHe salat https://m. eds00.ru/676 1bfOf
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 TennoBast MOIITHOCTh, BBIICIISIEMAas Ha bubmorera [IOK
HHHOCTD, BHIA https:/m.eds00.1u/99750a6f
pesucrope
bu6mmoreka [IOK
126 Pemenne
HHCHHE a1t https://m.edsoo.ru/eb72fc24
127 OJIC 1 BHyTpEeHHEE CONTPOTUBJICHUE bubnuoreka [JOK
MCTOYHMKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 7151 IOJTHOM (3aMKHYTOM) bubnnoreka [JOK
3JIEKTPUYECKOM LIeTH https://m.edsoo.ru/221f40fb
bubmuoreka [JOK
129 Pemenne 3amau
A https://m.eds00.ru/3580b679
bu6mmoreka [JOK
130 MoIIHOCTh UCTOYHHUKA TOKA
B https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikanmne bubnunoreka [JOK
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https://m.edsoo.ru/54615632

132 Konpnencarop B enu NoCTOSIHHOTO TOKa 1 buGnuorexa [IOK
https://m.edsoo.ru/35368f3e
bubmmoreka [{OK

133 Pemterme sazat ! https://m.edsoo.ru/4410cef0

134 Pemenue 3amgau o reme "[locTostHHBIM ) bubnuorexa [JOK

ANEKTPUIECKUH TOK" https://m.edsoo.ru/a7340a29

135 Pemenne 3agau o reme "l[locTosTHHBIN ) bu6mmoreka [IOK

ANEKTPUIECKUH TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agag nmo teme "IlocToSTHHBIN | bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o01enre 1 cucTeMaTru3aus 3HaHUH
137 1o Teme "[I0CTOSIHHBIN 3JIEKTPUYECKUN 1 Bubnmorexa [IOK
" https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas padoTa o teme 1 | bubnuoreka [IOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnekTpuyeckas NpoBOJUMOCTh
. bu6mmoreka [IOK
139 Pa3IMYHBIX BEMIECTB. DIEKTPUUCCKUI 1

https://m.edsoo.ru/da794295

TOK B METaJljiax. CBerHpOBOIH/IMOCTI)

DJIEKTPUYECKHUI TOK B pacCTBOpax U
140 pacIiuiaBax 3J€KTPOJIUTOB. 3aKOHbI 1
®dapanest 115 SIEKTPOTIU3A

bu6mmoreka [IOK
https://m.edsoo.ru/4b423491

141 DneKkTpuyeckuil Tok B razax. [lmazma 1 bubmorexa HOK
https://m.eds00.ru/92d92£76
142 ONEKTPUUYECKUI TOK B BaKyyMe. 1 bubnuoreka [IOK
BakyymHble npuGopsI https://m.edsoo.ru/2E+160
143 DNEeKTpUUYECKUI TOK B | bubnuoreka [IOK
IIOJIYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
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144

[TonynpoBoAHUKOBBIE TPUOOPBI

bubmuoreka [JOK
https://m.edso00.ru/83622200

145

®uU3NYECKUH IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HAIIPSKEHUSI
B LIENIM IOCTOSTHHOT'O TOKA MPY NOMOIIH
aHAJIOTOBBIX U IMH(PPOBHIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueit no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUYUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

bubmmoreka [{OK
https://m.edsoo.ru/5643ea56

146

®u3N4eCKUil IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO JABWKEHUS
C LICJIBIO ONIPENIENICHNUS] MTHOBEHHO N
ckopocTH"

bu6moreka [IOK
https://m.edsoo.ru/f629215f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yckopeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIocKocTH"
uinu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH TP PAaBHOYCKOPEHHOM
IBIKeHUN"

bu6mmoreka [IOK
https://m.eds00.ru/6960b6ef

148

dusnueckuil NpakTUKYM 10 TEMe
"M3MepeHune yCKopeHHsi CBOOOHOTO
najgeHus" win "U3ydenue nBuxkeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

bubmuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3ydyeHne qBUKEHUS Tema 110
OKPYKHOCTH C IIOCTOSIHHOU I10 MOJTYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bef53514
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ckopoctbio" wiu "HccnenoBanue
3aBHCHUMOCTH MEpHOAa 0OpalieHus
KOHHUYCCKOI'O MasdATHHUKA OT €Iro
napameTpoB"

150

PuU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue paBHOACHUCTBYIOMIEH CHJIIBI
MIpH IBKEHUU OpyCcKa M0 HAKIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBUCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3aJJaHHOE€ PACCTOSIHUE OT €r0 MacChl"

bubmmoreka [{OK
https://m.edsoo.ru/0b34db84

151

Pu3NYeCcKUil IPAKTUKYM I10 TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3ydenne
JIBUKEHUS] CUCTEMBI TE€J, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOUN Yepe3 JErKUil
65oK"

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

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduirieHTa TpeHus mno
BEITUYMHE YIIIOBOTO KO PUIHEHTA
3aBucumoctu Frp(N)" nnun
"HccnenoBanue IBMKEHUsI OpycKa 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
K03 dUIIMEHTOM TpeHHs" WK
"N3y4ueHne IBUKEHUS IPy3a HA Baly C
TpeHHeM"

bubmuoreka [JOK
https://m.eds00.ru/b83b1607

153

DuU3NYECKUN IPAKTUKYM I10 TEME

bu6mmoreka [JOK

[okyMeHT co3aaH B anekTpoHHow copme. Ne 4 ot 30.08.2025. VicnonHuTens: MNanuvos ®.B.

Ctpanuua 63 n3 190. CtpaHuua co3gaHa: 30.08.2025 05:11

B I/TEKTPOHHBINA
=P TATAPCTAH


https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"HccnenoBanue yciuoBH paBHOBECHS https://m.edsoo.ru/4a04f4{7

TBEPIOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoHctpyupoBanue
KpPOHIUTEHHOB U pacuéT Cuil yrpyroctu"
niu "M3ydeHnue ycToiunBoCcT!
TBEPJOTrO TeJla, UMEIOLIETO MI0IAb
onops!"

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMY IyTu" unu "M3mepenue
CHWJIBI TSITH, CKOPOCTU MOJIENH
AIEKTPOMOOUJIST ¥ MOIITHOCTH CHITBI
Tarn" wim "CpaBHEHHE U3MEHEHUS bubnuoreka [IOK
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI" https://m.edsoo.ru/856fb28e
unu "HccnenoBanue COXpaHeHUs
HMITyJIbCa TIIPU YIIPYTOM
B3aumoaecTeun" win "N3mepenne
KMHETUYECKOM SHEPIUuu Tella 1o

TOPMO3HOMY ITyTH"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne n30TepMHUUECKOTO Mpolecca
(peKOMEeHJOBaHO HCIOIb30BaHHE

155 nudposoii 1abopaTopun)" uin 1 1
"N3yueHue u30X0pHOro npouecca’ uiu
"N3ydenne nu3obapHoro mpoiecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSHUA"

bubmuoreka [JOK
https://m.edsoo.ru/e0fe7e07

Du3NYEeCKUN PAKTUKYM I10 TEME
156 "N3mepenue yaenpHON TemIoEMKocTH" 1 1
nnu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61
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OCTBIBaHHMS BelllecTBa" WiIn
"UccnenoBanue aquabdaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKOCTEH"

157

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCIIapEeHUs KUAKOCTEH" Wi
"N3mepenue yaenbHON TeIOThI
iaByieHus apaa" win "M3ydenune
CBOWCTB HACBIIIEHHBIX TApOB" MU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMetieHuu". 3mepenue

ko3 durmenTa moBepXHOCTHOTO
HaTSKEHUS

bu6moreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DuU3NYECKUH TPAKTUKYM 10 TEME
"HaGnroienne mpeBpaieHust SHEPTruu
3apsHKEHHOTO KOHIEHCATOPa B SHEPTHI0
W3JIyYEHHUS CBETOAMO A" WU
"N3yueHue npoTeKaHus TOKA B LIETIH,
coJieprkallel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
MMOTEHIINAJIOB (HAPSDKESHUS) TIPH
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCATOpOB"

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

159

DuU3NYECKUN PAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB' UIIU
"N3mepeHue yaeabHOTro CONPOTHUBIIEHUS
npoBoHUKOB" niu "HccienoBanue
3aBUCHUMOCTH CHJIBI TOKa OT

HaIPsDKEHUS JTs1 JIaMITbl HaKaJIiBaHUs "

160

PuU3NYECKU IPAKTUKYM 110 TEME
"HaGmnronenue anexrponusa" uim
"N3mepenue 3apsiia 0HOBAJIEHTHOTO
noHa" wnu "HMccnenoBanue
3aBUCHUMOCTH COIPOTHUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPHI" UIIN
"CHsTHE BOJIBT-aMIIEPHOU
XapaKTEpPUCTUKHU quoaa”

bu6mmoreka [IOK
https://m.eds00.ru/64b6e901

161

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 10 TeMe
"Kunematuka"

bu6mmoreka [IOK
https://m.edsoo.ru/ed017d93

162

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"Jlmnamuka"

bu6mmoreka [IOK
https://m.edsoo.ru/3149956b

163

PeseprubIit ypok. O6001IeHNE 1
CHCTEMAaTHU3aIUs 3HAHUH 10 TEME
"CraTtuka TBepi0ro Tena"

bu6mmoreka [IOK
https://m.edsoo.ru/0f9752ac

164

PesepBuslit ypok. O600mIeHE U
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"3aKOHbI COXpaHEHUs1 B MEXaHUKe"

bubmuoreka [JOK
https://m.edsoo.ru/6¢0df9¢cc

165

PesepBHriit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
teopun"

bu6mmoreka [JOK
https://m.edsoo.ru/de148976
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PesepBHelii ypok. O600IIeHNE 1
. bubmmoreka [JOK
166 CHCTeMaTH3aIlMsl 3HAHUH 110 TEMe 1
" " https://m.edsoo.ru/Obcc77¢cl
Tepmoaunamuka. TenaoBble MaITUHBI
PesepBHeIit ypok. O600IICHNE 1
167 CHCTEMAaTH3alMs 3HAaHUH 10 TeME ) bub6mmoreka [{OK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3o0BbIe nepexo bl
PesepBubiit ypok. O600meHne 1
168 CHCTI;MaTH3ZEHX 3HaHI/H§1II 10 TEMeE 1 bubmmorera [TOK
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE T0JIE
PesepBubIit ypok. O600meHne u
P P EII bubmuorexa [JOK
169 CHCTEMaTH3allMsI 3HAHUH 10 TeME 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTosIHHBIN TEKTPUUECKHI TOK
Peseprubiit ypok. O6001IeHNE 1
P P EII " bu6mmoreka [IOK
170 cucreMarusanys 3Haguii mo reme "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cperax
OBUIEE KOJIMYECTBO YACOB I10 170 16
I[TPOI'PAMME
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11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
BzanmoielicTBrE TOCTOSTHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edso0.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIAH.
2 TIpun pI/Il'I CVYIIEPIIO3H SZK MAarHATHBIX 1 bubmorexa LOK
p VH yrep H . https://m.edsoo.ru/4clabccb
nosiei. JIMHUM MarHuTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C | bu6moreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIECHUE U 1 bubnuoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c¢c5ba
5 Pemrenue 3agau 1 bubmorexa LOK
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, €€ HanpaBJIeHUE U
. MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTUILbI B OJHOPOJIHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
mnoJje
b K
8 Pemenue 3amau 1 nGmroTexa O
https://m.edso0.ru/504e98¢c7
bu6mmoreka [JOK
9 Pa6ota cunel Jlopeniia 1
peHIl https://m.edsoo.ru/d518bedb
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https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

10 Pemenne 3amau bubmorexa OK
A https://m.eds00.ru/93617bd9
MarauTHOE II0JIC B BEIICCTBE.
11 deppoMarHeTUKHU HaH; Hu bubmorexa HOK
pp > 11ap https://m.edsoo.ru/30ff9608
JHaMarHeTUKN
OcHOBHEBIC CBOICTBA
12 ¢deppomaruetukos. [Ipumenenune bubmmoreka LOK
pp P https://m.edso0.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenne 3agau mo reme "MarautHoe bubmmoreka [{OK
mose" https://m.edsoo.ru/5b55¢307
14 Pemienne 3ama4 mo reme "MarauTHoe bu6moreka [IOK
mose" https://m.edsoo.ru/41c4ae8a
SIBieHNE YIEKTPOMArHUTHOM
15 HH 1378 HOle)K BEKTOpa MarHUTHOM bubmorexa OK
AYRIVAH. P https://m.edsoo.ru/b3efa0cl
WHIYKIIMU
bu6mmoreka [IOK
16 9J1C
AC mryxum https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
®dapajes https://m.edsoo.ru/abdec188
13 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abel40
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnnoreka [JOK
MIPOBOIHUKAX https://m.edso0.ru/0235¢c02
bubmuoreka [JOK
20 P
CHICHHE 33131 https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
papHio Jehiia https://m.edsoo.ru/bbc22726
22 WNupykruBHOCTH. KaTymika bubnuorexa [IOK
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https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

WHAYKTUBHOCTH B LM NTOCTOSHHOTO https://m.edsoo.ru/621eae9d
TOKa

” SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOMHAYKIUU https://m.edsoo.ru/7ee60ca8

24 DHeprusi MarHuTHOTO TOJIA KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://m.edsoo.ru/b3c0adl 1

bubmmoreka [IOK

25 Pemenne 3amau

https://m.edsoo.ru/88{69d2b

26 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HaHUM N0 TeMe "DnekTpoaruHaMuka' https://m.eds00.ru/76484025

7 KonTtponpHas padoTa o Teme bu6moreka [IOK
"OnexrpoauHamMuka" https://m.eds00.ru/8ae09b98
Komnebatennuas cucreMa. CBoOOIHEIE

bu6mmoreka [IOK
28 KoJsiebanus. ['apMoHnueckue
https://m.edsoo.ru/7c1db385
KoJeOaHus

29 KunemaTtnueckoe u IMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87ce9498
DHepreTudyeckoe onvcanue. BoiBoa
JTMHAMHAYECKOTI'0 OIMMCaHUS

. bu6mmoreka [JOK
30 rapMOHHYECKUX KOJICOAaHUW U3 UX
https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOTO U KHHEMATHYECKOTrO
OITMCaHUs
. bubnunoreka IIOK
31 Awmmunryaa u $asa konebanui 1
https://m.edsoo.ru/7a0c439a
[Tepuron 1 yacToTa KoJIeOaHHIA.

1 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK
KoJeOaHuil MaTEMaTHIECKOTO https://m.edsoo.ru/e0399319
MasTHUKa. [lepros cBoOOTHBIX
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https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

KoJIe0aHUN IPYKUHHOTO MasiTHUKA
13 3aryxaromue KojaeoaHusl. bubnmoreka [JOK
Brnyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bubmmoreka [{OK
34 ABTOKOJICOAHUS
https://m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemrenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "MexaHnueckue
36 KoJIeOaHMS B MY3BbIKAJTbHBIX bubmorexa HOK
3]3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o01enre U cucTeMaTru3arus
37 3HaHUU Mo TeMe "MexaHndeckue bubmorexa OK
" https://m.edsoo.ru/eb84182f
KoJieOaHus
18 DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTUTYbI
. bu6mmoreka [JOK
39 3apsija KOHJIeHcaTopa ¢ aMIUTUTY 101
https://m.eds00.1ru/09319afl
CWJIBI TOKA B KOJICOATEIIPHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B bubnuoreka [JOK
HJIeaTbHOM K0JIe0aTEIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxarmye IeKTPOMarHuTHbIE
41 KOH}e/)gaHI/I}I Boin p EHHBbIC bubmmorexa [TOK
) YA https://m.eds00.1u/5¢668619
AIICKTPOMAarHUTHBIC KOJICOaHUS
IIepemeHnHsli TOK. Pesuctop u
42 KOHJEHCATOP B IENH IIEPEMEHHOI'0 bubmorexa [IOK
p p https://m.edsoo.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIENTU bubnuoreka [IOK
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https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akon Oma Jyist SJIEKTPUUYECKOHN e bubnmoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIINTYIHOC U JICHCTBYIONICE bubmorexa HOK
Y Y https://m.edsoo.ru/1cac6cdc
3HAQYEHHE CHJIBI TOKA M HAMPSHKEHUS
46 Pe3onaHC B 2eKTPUYECKOM IEITH bubmiorexa HOK
P https://m.eds00.ru/087506df
bubmnoreka [JOK
47 Pemenne 3amau !
https://m.edsoo.ru/al6836a4
W neanpHerif TpanchopMaTop.
48 II OHSBOHCTBE neq)ejfaqa I/Ip bubmorexa LOK
p - 11ep 5 https://m.edsoo.ru/f97418ae
MOTpeOIeHNE IIEKTPUIECKOI SHEPTUI
DKOJIOTUYECKUE PUCKH TIPH
MPOMU3BOJCTBE JICKTPOIHEPTUH.
bu6mmoreka [IOK
49 Kynbprypa ncnosipzoBanus
. https://m.edsoo.ru/a6f74d93
3JIEKTPOSHEPTIUHU B MOBCETHEBHOM
JKU3HHA
bubanoreka [IOK
50 Pemrenue 3agau 1
https://m.edsoo.ru/ee6677ed
bubanoreka [IOK
51 Permrenue 3agau 1
https://m.edsoo.ru/7cab59{8
O00011IeHNE U CUCTEMATH3AL[USI
. " bubnunoreka [JOK
52 3HAHUM MO TeMe "DJIEKTPOMArHUTHBIE
" https://m.edso0.ru/401024a9
KoneOaHus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmuoreka [JOK
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https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
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https://m.edsoo.ru/d9ae1000
bubmuoreka [JOK
> 3BYK. XapakTepHCTHII 3ByKa https://m.eds00.ru/138b6f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl https://m.edsoo.ru/7380038f
bub6mmoreka [{OK
37 Pemterme sazat https://m.edsoo.ru/cfd918bf
53 DNeKTpOMarHUTHbIE BOJIHBI. bubnuorexa [JOK
N3ny4yenue 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEpPrus MEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBoOMCTBA AIIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[Ixaya >1eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3neKTPOMarHUTHBIX Bubnmorexa [IOK
https://m.edsoo.ru/49bel f9e
BOJIH B TEXHHUKE U OBITY
[IpuHUHIIBI pagnOCBA3U U
61 TeJeBUACHUS. Paqnookamnmsi. bubnuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso0o.ru/9f96f118
OKpY’Karollen cpeibl
2 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Konebanus u BosiHbI" https://m.edsoo.ru/4f7985a0
63 Cget. 3aKOH NPSAMOJIMHENHOTO bubnnoreka [JOK
pacrpocTpaHeHus CBETA https://m.edsoo0.ru/f9566406
Pewienue 3aga4 Ha npuMeHeHUe
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa HOK
https://m.edsoo.ru/ea32d455
pacnpoCTpaHEeHHs CBETa
65 Otpaxenue cBera. [1nockoe 3epkaio. bubnuoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCOMIOTHBIN U bubnunoreka [JOK
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OTHOCHUTEJIBbHEBIN ITI0KA3aTeIb https://m.edsoo.ru/bc2e55¢cd
npenomiienus. [lonHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHbli yron
MIOJTHOTO BHYTPEHHETO OTPAKCHUS
Pemenue 3agaq Ha npuMeHeHNE
67 3aKOHOB OT a)KeHI/IﬂEI MIPEIOMIIEHUSA 1 bubnmorera [TOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepeust
. bubnuorexa [JOK
68 cBeta. CIIOXKHBIA cOCTaB OEJI0ro CBeTa. 1
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoKycHOE pacCTOSIHUE U | bubmuorexa [JOK
OIITHYECKas CHJIa JIMH3bI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0paxeHuil B TMH3aX U | bubnuoreka [IOK
HX CHUCTEMaX. YBeJIMUEeHHE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 M300paKEHUH, ITOJTYYAEMEBIX C 1 bubmorexa HOK
P > OTYH https://m. eds0o.ru/5a868f09
HOMOIIBIO JIMH3
bu6mmoreka [JOK
72 I'na3s kak ontuyeckas cucTeMa 1
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
. bu6mmoreka [JOK
73 MPUMEHUMOCTH F'€OMETPUUECKOM 1
https://m.edsoo.ru/cd174al10
OIITHKU
74 CkopocThb cBETa U METOBI €€ 1 bubnnoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75 HUCIIEpCHs CBETa 1
A p https://m.edsoo.ru/lel 6¢cchbe
bu6mmoreka [JOK
76 HNurepdepennus ceeta 1
pdepenn https://m.edsoo.ru/5fc0c638
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KorepeHTHbIE ICTOUHUKH. Y CIIOBUS
77 HaOJI0IeHUS] MAKCUMYMOB U buomorexa LIOK
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubnuorexa [JOK
78 Pemerre saxas https://m.edsocl)_.[ru/3061de2b
bubnuorexa [JOK
7 TpuvieHeHHe HHTCpgepeHLIn https://m.edsocl)_.[ru/668edb08
bubnuoreka [JOK
80 Jlucppaxiua caera https://m.edsocl)_.[ru/ 12ed04b5
21 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubmuorexa [JOK
82 Pemterre sazas https://m.edsocf.lru/dS 8c4lla
23 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.eds00.ru/e98901e9
bubnuorexa [JOK
84 Pemerve 3axas https://m.edsogru/c:56c:815 8
85 CBeTOBbI€ SIBJICHUS B IPUPO/IE Bubmrorexa LIOK
https://m.eds00.ru/0b36363d
26 O0o00IIcHNE B CHCTEMAaTH3aLIH bubnuorexa [JOK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonTtponbHas padoTa o Teme bubnunoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
DIIEKTPOAMHAMHUKHA U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEILHOCTH
89 [ToctynaTel cnennaibHON TEOPUU bubnunoreka [JOK
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https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
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OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpasoBanus JlopeHua.

90 YcnoBue NpUuYMHHOCTH. bubnuorexa [JOK
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHre BpeMEHH M COKpaIlleHue
JUTHHBI

91 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuoreka [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTHEN U

92 HUMITYJIbCOM PEISTUBUCTCKON YaCTHIIBI bubmorera [IOK

Y P Hel https://m.edsoo.ru/b6258ffa
DHeprus NoKos
bu6moreka [IOK
93 PaBHOBeCHOE TETIOBOE M3ITyYeHNE
https://m.edsoo.ru/f54035a5
bu6 OK

94 3akoH cMmenieHus Buna nosmotera Il

https://m.edsoo.ru/1c5{f752

95 I'mnotesa M. [limanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bu6 OK

96 DHeprus ¥ UMIyJasc HoToHa nosmotera I

https://m.edsoo.ru/7fb307ec

97 dotorpdext. OnbiTer A. T'. bubnuoreka [JOK
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHILITEHA 1S

98 q)(I:Toa(b(beKTa "K aCHaHI:“ aHuna" bubmmorexa [TOK

P pattHit https://m.edsoo.ru/01ef4556
¢dororpdexra

99 Jasnenue ceeta. Onbithl [1. H. bubmuoreka [JOK
JleOenena https://m.eds00.ru/64b4f966

100 BonHoBBIE CBOMCTBA YaCTHI] bubmuoreka [JOK
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https://m.edsoo.ru/f59cfcec
Boansl ne bpoiins. /nvHa BOJHBI Jie
101 bpoiinsg u aI:)’,Me bl (I)[6J1aCTI/I 1 bubmmorera [TOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKAJM3aIK JABMKYIICHCS YaCTULIBI
bubmmoreka [{OK
102 K - i 1
OPTYCRYIAPHO-BOIHOBOM AyalHsM https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTPOHOB Ha ) bubnnorexa [JOK
KpUCTauiax https://m.edsoo.ru/30dbal8c
Cnenuduka n3mMepeHuii B MUKpOMHPE.
¢ P N P \,p bu6mmoreka [IOK
104 CoOoTHOLIEHHS HEOTIPEAEIEHHOCTEN 1
. https://m.edsoo.ru/65783dec
I'eitzenbepra
bubmoreka [IOK
105 P 1
CUICHHE rPadHHeCKiX 3a1a4 https://m.edsoo.ru/e70195bd
bu6mmoreka [IOK
106 P ¢ 1
CUICHIE PACHETHBIX Saad https://m.edsoo.ru/ee9b3182
KonTtponpHas paboTa o Temam: Eu6 OK
107 "OcnoBbsl CTO", "KopnyckynspHo- 1 1 nommoreka L
. " https://m.edsoo.ru/c3de891a
BOJIHOBOM Jyalinu3m
OnbITHI IO UCCIETOBAHUIO CTPOCHUS
bu6mmoreka [JOK
108 aroMa. [lmanerapHas Mojieinb aroMa 1
https://m.eds00.ru/312b750a
Pezepdopna
109 [Tocrynatel bopa 1 bubmmorexa [TOK
https://m.edsoo.ru/404dfa9a
110 Bunsl cniektpoB. CriekTp ypoBHE#R 1 bubnnoreka [JOK
DHEPrUM aTtoMa BOJOpOJa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJECHHOE | bubnuoreka [IOK
HU3JIy4EHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep 1 bubnuoreka [IOK
[okymeHT co3aaH B anekTpoHHon chopme. Ne 4 ot 30.08.2025. UcnonHutens: Manumos ©.B. B INEKTPOHHbBIA

Ctpanuua 77 3 190. CtpaHuua cosgaHa: 30.08.2025 05:11 ¥ TATAPCTAH


https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

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/34ada5de

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

Mo ienu. KBapk-riirooHHas Moaelb
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
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3HavYeHHe aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PU3UKH JIsI
119 00BSICHEHUS IPUPOIBI KOCMHYECKHIX bubnuorexa [JOK
00BEKTOB. MeTO Il aCTPOHOMHYECKIX https://m.edsoo.ru/39¢c44028
HUCCIIE0BaHUMN
CoBpeMeHHbBIE ONITHYECKUE
bu6mmoreka [IOK
120 TENECKOTIbI, PaIHOTEIECKOTIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bup 3Bé3nnoro nebda. Co3pe3nus,
121 SIpKUE 3BE30bI, INTAHETHI, X BUINMOE bubmmorexa LHOK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBYKECHUE
Conueunas cucrtema. CoHIe.
bu6moreka [IOK
122 ComHeuyHas aKTUBHOCTE. VICTOUHHUK
. https://m.edso00.ru/22748eb4
sHepruu CoJiHIIA U 3BE3]T
3BE3/bI, UX OCHOBHEIE
123 XapaKTepUCTUKHU. J(marpamMmma bubmorexa OK
XAPATCPHCTHIAL AMATp . https://m.edsoo.ru/42169944
CIIEKTpaJIbHBIN KJIACC — CBETUMOCTh
124 3Be3 bl IIaBHOM OCIEN0BATEILHOCTHU bubnmorexa [IOK
https://m.edso0.ru/b3cb766¢
Buyrpennee crpoenue 3BE3/1.
125 CoBpeMeHHbIE NPEJICTABICHUS O bubnuoreka [JOK
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHIIa https://m.edsoo.ru/d09da494
M 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [lyre — Hama ["anaktuka.
" bubmuoreka [JOK
126 Tunel ranaktuk. YEpHble AbIPHI B
https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
127 Bcenennas. Pacunpenvie BeeneHHOM. bubnunoreka [JOK
3akon Xa66mna. Teopus bosbuioro 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/b8tb6391

134

Du3N4EeCKUN PAKTUKYM I10 TEME

bu6mmoreka [JOK
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"N3mepenue nepruoaa CBOOOJHBIX https://m.eds00.ru/5d159d35
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"
PuU3N4EeCKU IPAKTUKYM 110 TEME
" bubnuorexa [JOK
135 [IpeoOpazoBaHme SHEPTUH B
\ https://m.edsoo.ru/a28026bd
MPY>KUHHOM MasiTHUKE
®u3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MOCiIeI0BaTeNIbHO COeTMHEHHBIE
136 OHJEHCATOp, Ka ezucrop" bubnrotexa LIOK
KOHJICHCATOP, KaTYIIKY H PE3UCT
| P, KATYLIXY M P p https://m.eds00.ru/89dc2d90
nin "HccnenoBanue paboThl
WCTOYHUKOB CBETA B IIETTH
MIEPEMEHHOTO TOKa"
DU3NYECKUH TPAKTUKYM 10 TEME
137 "N3yueHne nmapaMeTpoB 3BYKOBOY bubamorexa LOK
HUE TTapaMeTPOB 3BYKOBOM
YACHIE HapanetpoB 3eyK https://m.edsoo.ru/b100661a
BOJIHBI
DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresis npesioMICHUs
" " bubnuoreka [JOK
138 crexina" unu "[lomyuenue
https://m.edsoo.ru/42569eal
M300paKeHUs B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"
Ou3nyecKuil MPakTUKyM IO TEME
"UccneqoBaHue 3aBUCUMOCTH
139 (hOKYCHOTO paccTOsHUS OT BEIIECTBA bubnnoreka [JOK
(Ha IpUIMEpe KUIKUX JIMH3)" UITN https://m.edsoo.ru/b879fb3f
"N3mepeHne pOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"
140 @u3nyeCcKuil MPAKTUKYM IO TEME bubnuoreka [IOK
"Habmronenue audpakuuu, https://m.edsoo.ru/8b7ac737
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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.edso00.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/eb916{82

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 J1aTy: OCHOBHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e
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co3Be3usi CeBepHOro MoJIylapus u
spkue 3BE31b1" wn "HaOmoneHus B
teneckon JIyHbl, MIaHeT, TyYMaHHOCTE!
M 3BE3IHBIX CKOILIEHHI"
O00011IeHNE ¥ CHCTEMAaTH3aLIH
3HaHUU. Poisib pu3KKM U acTpOHOMUM B
. . bubnuorexa [JOK
146 SKOHOMMYECKOM, TEXHOJIOTHUISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMANIBHOM M 3TUYECKOM cepax
JIeSITSILHOCTH YeJIOBEKa
O0o001Ienre U cucTeEMaTH3aIUs
147 3HaHui. Posib u MecTo Gpu3uku u bubnuoreka [IOK
ACTPOHOMHH B COBPEMEHHOM HAay4yHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O0001Ienre U cUCTEMAaTH3AIUS
3HaHu#. Posib pusnueckoit Teopuu B
(hopMUPOBaHUH TPEICTABICHUN O
. bu6mmoreka [IOK
148 (bM3UYeCKO KapTHHE MUPA, MECTO
. https://m.edsoo.ru/e7d40014
(bM3UYeCKON KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MMPEJCTABICHUNA O IPUPOJIC
149 O0o00IIcHNE B CHCTEMAaTH3aLIH bubnuorexa [JOK
3HaHui o TeMe "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HaHui o teMme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O00011IeHIE U CUCTEMATHU3ALIUS bu6mmoreka [JOK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O0o001IcHNE B CHCTEMAaTH3aLIH
N " bu6mmoreka [JOK
152 3HaHu# no TeMe "CraTtuka TBEpAOTO
" https://m.edsoo.ru/3cca482e
TEena
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O00011IeHIE U CUCTEMATHU3AIIHS
bubmuoreka [JOK

153 3HAHUU 110 TeEME "3aKOHBI COXPaHEHUS 1
P https://m.edsoo.ru/32a4d1a0

B MexaHuke"

O00011IeHNE ¥ CUCTEMATH3ALIMS
bubmmoreka [{OK

154 7 "O 1
SHAHMITIO TeMe TLICHOBbE https://m.edsoo.ru/ed440ca8

MOJIEKYJIIPHO-KMHETHYECKOM Teopun"

O00011IeHNe U CUCTEMATU3 AN
bubmmoreka [IOK

155 3gaHui 1o reme "Tepmo a a. 1
HAHHITHO TeM PMOZHHAMHK https://m.edsoo.ru/c63f7c10

TemmoBsie MatrHb!"

O0001IEHNE U CUCTEMATA3 AN

156 3HaHUM MO Teme "ArperaTHble 1 bubmuorexa [JOK
cocTostHUS BemecTBa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonr"

O00011IeHIE U CUCTEMATHU3ALIUS
. " bubmuorexa [JOK
157 3HAHUM MO TeMme "DIEKTPUIECKOe 1
" https://m.edsoo.ru/3bf0defY
noJje
O00011eHNE U CUCTEMATU3ALMS
. " . bubnuoreka [JOK
158 3HaHUU 110 TeMme "TlocTOoSTHHBIN 1
. " https://m.edsoo.ru/71453ee6
ANEKTPUIECKUH TOK
O00011IeHNE U CUCTEMATH3ALUS
. " bubnuoreka [JOK
159 3HaHuM o Teme "TOKU B pa3IMuHbIX 1
" https://m.edsoo.ru/3d40077a
cpenax

160 O000I11IeHNE U CUCTEMATH3ALMS 1 bu6mmoreka [JOK

3HaHUU 110 TeMe "MaruurtHoe moJie" https://m.edsoo.ru/3b4c06ae

PesepBHeiit ypok. O600IIeHNE 1
161 cucTeMaTHu3alys 3HaHUH 110 TeEME 1
"DJeKTpOMarHuTHas UHIyKIus"

bu6mmoreka [JOK
https://m.edso0.ru/053e2248

162 PesepBHriit ypok. O600IeHE U 1 bubnunoreka [JOK
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CHUCTEMAaTU3alus 3HaHUU 110 TEME https://m.edsoo.ru/d6310bfd

"Mexanudeckue Kojaeoanus"

PesepBHrlil ypok. O600111€HIE U
P P " bub6mmoreka [{OK

163 CHUCTEMATH3aIMs 3HAHUM 10 TEME 1
" https://m.edsoo.ru/5e2bb&3d

"JJeKTpOMarHuTHbIE KoseOanus"

PesepBHeIit ypok. O000IICHNE 1

L64 cUCTEeMaTH3alMs 3HaHUH 10 TeMe ) bubmmoreka [{OK
"MexaHn4YecKue U 3JEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHbIii ypok. O000IIEHNE 1
P P N bubnuotexa [JOK
165 CHCTEeMaTH3aIus 3HaHUI 110 TEME 1
" " https://m.edsoo.ru/52ad1603
Omnrtuka
PesepBurrii ypok. O000111€HIE U
P P N bubnuotexa [JOK
166 cUCTEMAaTH3alys 3HaHUH 110 TEME 1
" " https://m.edsoo.ru/Sbeclc65
Ocnoswr CTO
PesepBubIit ypok. O600meHNe 1
P P EII bu6mmoreka [IOK
167 cUCTEMAaTH3alys 3HaHUH 110 TEME 1

https://m.edsoo.ru/f7¢59d38

"KopnyckynspHO-BOJIHOBOM Ayanu3m"

PeszepBubIit ypok. O6001eHNE 1

. bu6mmoreka [IOK
168 cUcTeMaTU3alys 3HaHUH 110 TEME 1

https://m.edsoo.ru/1£511654

"®usuka atoma"

PesepBublit ypok. O600mIeHE U
169 CHCTEMAaTH3alMs 3HAaHUH 10 TeMe 1 bubmuoreka [JOK
"®duznka aTOMHOTO Si7pa 1 https://m.eds00.ru/905¢5cel

3JIeMEHTapHbIX YyacTull"

PesepBHriit ypok. O600IeHE U
170 CHUCTEeMaTHU3alKsl 3HAHUM 110 TEME 1
"OneMeHThl acTpoPpu3nKu"

bu6mmoreka [JOK
https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170

16
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepPsEeMOro .
o0pa3oBaTe/IbHOM POrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yabTara
JleMOHCTpHpOBAaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
10.1 COBPEMEHHOM HAYy4HOW KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKH
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH
YuuThIBaTh TpaHUIIBl MPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNeH:
102 MartepuagbHas TOUYKa, MHEPIHAIbHAS CUCTEMa OTCUéTa, aOCOJIIOTHO TBEPI0E

TE€JI0, UACAIBHBIN I'a3; MOJEIIA CTPOEHUS I'a30B, )KUAKOCTEW U TBEPABIX TEI,
TOYEYHBIN ANIEKTPUUECKUN 3aps]l — TP pelIeHUH PU3NYECKUX 3a]1a4

PacnioznaBath pusnueckue sBieHus (MpoIecchl) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpPUM CTPOCHHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE I10
OKPY)KHOCTH, WHepLus, B3auMojeicTBue Tten; AuPy3us, OpoyHOBCKOE
10.3 JIBIKCHHUE, CTPOCHUE KUAKOCTEH W TBEPABIX TeJ, U3MEHEeHHEe o0BhéMa Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE PpaBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMsl, IJIaBJIEHUE, KPUCTAIIM3AalKs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLEccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

OnuceIBaTh MEXaHUYECKOEC ABVXXCHUE, UCIIOJIb3Ys (bI/IBI/I‘ICCKI/IC BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IEPEMCHICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CUiIa,
HUMITYJIBC  TCJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
104 MEXaHHU4YCCKas pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUU
IMIPpaBUJIbHO TPAKTOBATH (bI/ISI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEJl M TEIIOBHIE SABJICHUA,
HCIIOJIb3YsL (I)I/ISI/I‘IGCKI/IC BCJIMYWHBIL: JABJICHUC Ir'a3a, TEMIIEpaTypad, CpCAHsA

KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
10.5 BHYTPEHHSS SHeprus, pabdora rasa, Ko3(QQHUIHMEHT MNOJE3HOro JeicTBUA

TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHWU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBIC]I MCIOJIb3YEMBIX BEIWYHMH, UX O0O3HAYECHUS U €AMHUIBI, HaXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3MYECKYI0 BEJIMYMHY C APYTUMHU

BCIIMYUMHaAM
10.6 OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKHUC CBOMMCTBA BCIICCTBA n
' QJICKTPUYCCKHUC SIBJICHUA (HpOI_ICCCBI), HCIIOJIb3YyA (I)I/ISI/I‘-IGCKI/IC BCJIIMYUHBI:
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JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsLKEHHOCTh  I10JIH,
IIOTEHIMAJl, PAa3HOCTh IIOTEHLIUAJIOB; IIPY ONKMCAHUM NIPABUIIBHO TPAKTOBATH
(Gu3nYeCKUil CMBICT UCTIOIB3YEMBIX BETMUYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETMYMHAMU

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIONB3YS (hPU3NYECKHE
3aKOHBl M NPUHUMUIIBL 3aKOH BcemupHoro tsarotenus, [, I u III 3akonbI
HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIHM, 3aKOH COXpPaHEHUs
UMIyJbCa, [PUHLUI CYNEPHO3ULMHM CUJ, MPUHLUI PaBHOIPABUS
WHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
10.7 CTPOCHHMS BEIIECTBA, Ta30BbIC€ 3aKOHBI, CBSA3b CPEAHEH KUHETUYECKOU
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJI C aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyroHa; mpu 3ToM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCcKOoe BBIpAXKEHHE M yCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
10.8 TEXHUYECKUX  YCTPOMCTB,  pa3iuyaTh yCJIOBUS HUX  0€30MacHOTO
HUCIIOJIb30BaHUS B HOBCC}IHeBHOfI KHU3HU

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPH ITOM
10.9 dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, MPOBOAUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

OcyiecTBiATh NpsiIMble M KOCBEHHBIE M3MEpPEHHs (DPU3MUECKUX BEITUYMH;
10.10 py 3TOM BBIOHMPATh ONTHMAIBHBIA CIIOCOO M3MEPEHHS W HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEeNH N3MEPEHUIA

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHUPOBATh
10.11 YCTaHOBKY, (HUKCUpOBATh  pe3yibTaThl  IOJYYCHHOW  3aBUCHUMOCTH
(¢u3nuecKkux BENWYMH B BuJe Tabnaui ¥ rpaduKoB, AeJaTh BBIBOJBI IO
pe3yapTaTaM HCCIEI0BaHUS

CO6J'IIO,Z[aTL IIpaBHJIa 0e3011acHOro TpyAda Ipu NpoBCACHUU HCCIICIOBAHUN B
10.12 paMKax y‘IC6HOFO OKCIICpUMCHTA, y‘IC6HO-I/ICCHeI[0BaTeJ'IBCKOI71 nu
' HpOCKTHOfI JACATCIIbHOCTU C UCIIOJIb30BAHUECM U3MCPUTCIIbHBIX YCTpOﬁCTB n

71a00paTOPHOTO 000PYIOBAHUS

Pematp pacu€rHple 3agauyu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHANU3a YCIOBHUS
10.13 3a/1au BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3UUECKHE BEIUYMHBI
u ¢Gopmyibl, HeoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAILHOCTh MOJYUEHHOTO 3HAaYCHUS (PU3UIECKON BETUUHUHBI

10.14 Pemats Ka4YC€CTBCHHBIC 3agadyun: BBICTPAaNBATh JJOTUYECCKU
' HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha H3YUYCHHBLIC
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3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

Hcnonb3oBarh  mpu  pelieHMH  yuyeOHBIX  337ad  COBpPEMEHHbIE
WHGOpPMAIIMOHHBIE ~ TEXHOJOTMHM  JUIi  IOWCKA, CTPYKTYpPUPOBAHUS,
10.15 UHTEpIpETallMM M MPEACTaBICHUS Y4YEOHOM U Hay4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYEHHOW U3 pa3NUYHBIX HWCTOYHHUKOB; KPUTHUECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

[IpuBoaUTE MpUMEpPHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
10.16 B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
Pa3sBUTUC TCXHUKHU U TEXHOJIOTHI

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (U3MKE B MOBCEAHEBHOW KU3HU
10.17 g obecriedeHust Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
' TEXHUYECKUMH YCTPOMCTBAMH, IUIS COXPAaHEHHs 3/I0POBBS M COOIIOICHUS

HOPM 3KOJIOTMUYECKOT0 MOBECHUS B OKpYXKaloUlei cpeze

PaGorate B rpymnme C BBINOJHEHWEM PA3IWYHBIX COLUMAIBHBIX PpOJIEH,
IJIAaHUPOBATh PabOTy IPYMIBI, PAllMOHAIBHO PACIpPENENITh 005S3aHHOCTU U
10.18 IJIAHUPOBATh JACATEIIBHOCTh B HECTAHIAPTHBIX CHUTYalHsX, aJeKBATHO
OLIEHUBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYNIbl B pEUICHUE

paccMaTpuBaeMoin MPOOIEMBI

11 KIJACC

Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi
pe3yJabTara

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOUN TEXHUKU
U TEXHOJIOTUH, B MPAKTUYECKON NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.1

YuuThIBaTh TpaHUIBI MPUMEHEHUS H3YyYCHHBIX (DU3MUECKUX MOJeNei:
11.2 TOYEUHBIN JIIEKTPUUECKHUI 3apsj, sjaepHas MOJEIb aToMa, HYKJIOHHas
MOJICJIb ATOMHOTO SI7Ipa MPU PEIICHUH GU3HUSCKHUX 3a]1a4

Pacrio3HaBath ¢pu3uueckue siBieHus (MPOIEecChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMUKHA W KBAHTOBOM (U3UKH: 3JIEKTpUYECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, AJIEKTPOMATrHUTHAS WHIYKIUS, ICHCTBHE
MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsij,
AJIEKTPOMArHUTHbBIE KOJICOaHUs u BOJTHBI, NPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPAXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakius U MoJIIpU3alvs CBETa, AUCIEPCUs CBETa, (POTOIEKTPUUCCKHIA
addekt (poTtodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO

11.3

CIICKTpa aToMa BOaOpoOaa, CCTCCTBCHHAsA u HCKYCCTBCHHAA
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Paa0aKTUBHOCTD

OnuceiBaTh M3y4yEHHBIE CBOMCTBA BEILECTBA (AIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTb pA3JIMYHBIX Cped) U
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCIOJB3yd  (hu3nyecKue
BEJIMUMHBI: AIEKTPUUYECKUI 3aps]], CUIa TOKa, SJIEKTPUUYECKOE HaAIPsDKEHUE,
AJIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKa, MHIYKIMS MarHUTHOro 1moJisi, cuina Awmmepa, cuia Jlopenia,
11.4 VWHJYKTUBHOCTb KaTYyIIKH, SHEPTUs 3JIEKTPUYECKOIO0 M MAarHUTHOTO IIOJIEH,
NepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIBHOM KOHTYpE, 3apsi M CHja
TOKa B IPOLECCE TapMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuM,
(oKycHOE paccTOsTHME U OINTHUYecKas Ccujla JIMH3bI; IpU  OINUCAHUU
MPAaBHIBHO TPAKTOBATh (DPU3WYECKUN CMBICT WCTONB3YEMBIX BEIWYHH, HX
0003HaYeHMs] U EIUHMIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMH BETHUYUHAMUA

OnunceiBaTh M3y4EHHBIE KBAaHTOBBIE SBJICHHS W IPOLECCHL, HCIOIb3YS
(u3nueckre BEIMUUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI
U 4YacToTa CBETa, HHEPIrus M MMIYJIbC (OTOHA, IEpPHOJ IMOoIypacnaja,
11.5 DHEpPrus CBS3M aATOMHBIX SAEP; NPU ONUCAHUM IPABWIBHO TPAaKTOBAaTh
(bu3nuecKuit CMBICI UCTOIb3yEMbIX BEJIMYUH, UX 0003HAYEHUS U €AUHULIBI;
yKa3bIBaTh (POPMyJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYHMHY C
JIPYrUMH BETMYNHAMM, BBIYUCIATh 3HAUCHUE (PU3NYECKOI BETUUMHBI

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCIONb3Ysa (PU3NUECKUE
3aKOHBI W TpPUHLOMIBL: 3akoH OMa, 3aKOHbI TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEANHEHHUs POBOJAHUKOB, 3akoH J[xoynsa — Jlena, 3akox
ANIEKTPOMArHUTHOM MHIYKIWUU, 3aKOH MPSAMOJMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJOMJICHHUS CBETAa, YpaBHEHHE
11.6 OiiHmTeiitHa s GoTtodddexTa, 3aKOH COXpaHECHUS DSHEPIHH, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOIo 3apsjia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaza; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE UM YycloBHs  (TpaHMIbI,  00JIaCTH)
IPUMEHUMOCTH

OHpe,Z[CJ'ISITL HaIllpaBJICHUC  BCKTOpa HWHAYKIHUHW  MArHuTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

CTpOI/ITL 1 OIIMCBIBATb I/I306pa)KeHI/Ie, CO31aBacMOC IINIOCKUM 3CpPKAJIOM,

11.8 . .
TOHKOM JIMH301

BBINONHATE 3KCIIEPUMEHTHI MO HCCIEIOBAaHUIO (U3NYECKUX SIBICHUA U
IPOIIECCOB C UCHOJIB30BAaHUEM NPSAMBIX M KOCBEHHBIX U3MEPEHUH; IIPU 3TOM
11.9 ¢dopmynupoBath mpobaeMy (3aady) U TUMOTE3y y4eOHOTO 3KCIIEPUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYAOBaHUS, MPOBOAUTH OIBIT
1 GOpMYIIUPOBATH BHIBOIbI

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (bl/ISI/I‘ICCKI/IX BCJIIMYHMH,

11.10
IIpu 3TOM BLI6I/IpaTB ONTHUMAJIBHBINA CHOCO0 N3MEPEHUA U HCIIOJIB30BATh
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M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCHOJIH30BAHUEM
111 NPSIMBIX M3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
' pe3yabTaThl TOJMYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUJE

Ta6JII/IH n Fpa(l)I/IKOB, ACJIaTh BBIBOALI 11O PE3yjibTaTaM HCCICAOBAHNA

CobnronaTh paBuiIa 6€301MaCHOTO TPYya MPH MPOBEJICHNUN UCCIIETOBAHMIA B
1112 pamMkKax  y4eOHOTO  JKCIIEPHMEHTa, y4eOHO-HCCIEeNOBATENbCKONH U
' IPOEKTHOM JESITEIbHOCTH C MCIOIb30BAaHUEM U3MEPUTEIbHBIX YCTPOMCTB U

71a00paTOPHOTO 000PYIOBAHHS

Pemats pacu€rHble 3agauyu C SBHO 3a/JlaHHOM (PU3MYECKOW MOJIENbIO,
UCIOJIb3YS (PU3NYECKUE 3aKOHBI M MPUHIMUIIBI; HA OCHOBE aHAJIN3a yCIOBHS
11.13 3a/1auM BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEINYMHBI
n ¢GopMyabl, HeOoOXOquUMbIE Al €€ pelleHus, NMPOBOJUTH pacuérel U
OIICHUBATh PEAIbHOCTb MOJIYU€HHOTO 3HaYeHUS (PU3NUECKON BETMUHHBI

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
11.14 HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYyKJCHHM C ONOpPOM Ha W3Yy4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

Ucnonb3oBath  mpu  pelmieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa,  CTPYKTYpPUpPOBaHUS,
11.15 WHTEPIPETAIMd W TPEJCTaBICHUA Y4YeOHOW ¥ HAyYHO-TOMYJSPHOM
nHdopMaluy, TOJIYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

OOBSACHATh TPHUHIMIBI JCHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKUX
11.16 YCTPOWCTB; pa3iauvarh yCIOBHS WX O€30MacHOTO WCMOJb30BaHHUS B
MOBCE/IHEBHOM JKU3HU

[IpuBoAUTE MpUMEpHI BKJIa/1a POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
11.17 B pa3BUTHE HAYKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOUIEro MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTH

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
1118 st obecrieueHnss O€30MAaCHOCTH TIpH  oOpalleHuH ¢ mpubopamu U
' TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3JI0pPOBbS M COOJIOICHUS

HOPM 3KOJOIH4Y€CKOI'O ITOBCACHUS B Oprmanmeﬁ cpeac

PaGotrate B rpymme C BBIOJHEHHWEM pPa3UYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAILHO PaCHpeeNsiTh 00sI3aHHOCTH U
11.19 IUTAHUPOBATh JIEATENIbHOCTh B HECTAaHAAPTHBIX CHUTYaIUsAX, aJeKBATHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYNIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mposepsiemoro

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA
pasaejia 3JJEMEHTA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupozae. Haydnele meTonbl

11 MIO3HAHMS OKpYXarolero Mupa. Poss sxkcnepumenTa
' M TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.

OKCIEpUMEHT B (U3HKE

1 MonenupoBanue (bu3rUecKux SIBJIEHUU Hu
npoueccoB. Hayuynele rumores3sl. @Pusndeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
1.2 ¢usznyeckux 3akOHOB. [IpUHIUMII COOTBETCTBHUA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B

MPAKTHYECKOHN AESITETbHOCTH JII0IeH
2 MEXAHHWKA
#i#HPar#t#H#KUUHEMATHUKA

Mexannueckoe NBIDKECHHUE. OTHOCHUTENBbHOCTD
2.1.1 MexaHudyeckoro aBrokeHus. Cucrema orcuéra.
Tpaekropus

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

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

2.1 .
MaTepUaIbHOW TOUKH OT BpPEMEHU

CBoOoaHOE MmajieHue. Y CKOpeHue CBOOOTHOTO
ajcHus

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

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

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM

2.1.7
ckopoctd. HMccinenoBanue COOTHOIIEHUS MEXKIY
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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

#H#Part#H# TMHAMUKA

[Ipuanun  otHocurensHOocTH ['aymmnes. IlepBbiid

2.2.1 .
3akoH HproToHna. lHepuuanbHble CUCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHnmn cyneprno3uium cui

Bropoii 3akoH HproTOHA 151 MaTepuanbHOM TOUKHU B
223 uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HproTOHA [T MaTepUaIbHBIX TOYEK

294 3akoH BceMHUpHOTO TsaroTeHus. Cuiia TKECTH.
o IMepBas kocmuyeckas ckopocThb. Bec Tena

225 Cwuita ynpyroctu. 3akoH ['yka

Cuna Ttpenms. Cyxoe Ttpenue. Cwira TpeHHUS
296 CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent
o tpenust. Criia CONPOTHUBIIEHUS TIPH IBIKCHHH Teja

22 B XXUJKOCTH HJIU ra3e

997 [locTymaTenbHOE W BPAIATEIBbHOE  JIBHIKEHHUE
o abCOJIIOTHO TBEPOTO Tela

MoMeHT cujabl OTHOCUTEIBHO OCH  BpalleHHs.
2.2.8 [1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
15(0(0)

Texandeckue YCTpOﬁCTBaI MNOAUIMITHUKH, IBHXKXCHHEC
HNCKYCCTBCHHBIX CITYTHHUKOB

229

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

#iH#Par###3AKOHDBI COXPAHEHNM B MEXAHUKE

Nmnynse MaTepuanbHOI TOYKHU, CHCTEMBI
2.3.1 MaTepualbHBIX TOYEK. IMIynbc CHIIBI U U3MEHEHUE
2.3 MMITyJIbCa TeJa
239 3akoH coxpaHeHus nMmiyiasca B MCO. PeakruBHOE
o JIBUKEHHE
233 PabGota cubl
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234 MOIIHOCTb CUJIBI

235 Kunernyeckass »53Heprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU
[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus

236 yIpyro nedopmMupoBaHHOK HPYKUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3H TOBEPXHOCTH
3eMiu
[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b

237 paboThl HENOTEHLHMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOMN SHEPTUu

2.3.8 VYupyrue u Heylpyrue CTOJIKHOBEHHS

239 TGXHI/I?GCKI/IG YCTpOf/'ICTBai IBUKCHUE  PAKET,
BOJIOMET, KOTIEep, MPYKUHHBIA MUCTOJIET
[IpakTuueckue paboTsl. M3yueHue cBa3u ckopocTeit

2310 Tel Npu Heynpyrom ynape. MccinenoBaHue CBs3H
paboThl CWJIBI C HW3MEHEHHEM MEXaHHYeCKOU
SHEPTHH Tella

3 MOJIEKVJISAPHASA ®U3UKA U TEPMOAMHAMUKA
##Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE TIOJIOKECHHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.

Huddysus. Xapakrep ABUIKESHUS W B3aUMOICHCTBUS
YaCTHI] BEIIECTBA

Mopenu CTpoeHHUs Ta30B, XUIKOCTEH M TBEPIBIX
3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

113 Macca MOJIEKYIL. KonnuecTBo BEILIECTBA.
o [MocTositaaas ABoraapo
31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€
' o usmepenue. [lkana remneparyp Llenscus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE
3.1.5 MOJIEKYJSIPHO-KUHETUUECKOW TEOpUU HJI€aJIbHOTO

rasa

AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei
3.1.6 KMHETUYECKOM HHEPruM  TEIJIOBOTO  JABUKEHUS
yactui ra3a. [llkana remnepatryp KensBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
o JansTOHA
318 I"a3oBBIe 3aK0HBI. M301mponieccsl B HAEaIbHOM rase ¢
o IIOCTOSIHHBIM KOJMYECTBOM BEIIECTBA: H30TEPMA,
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u30Xxo0pa, u3odapa

3.1.9 TexHudeckue ycTpoucTBa: TEpMOMETP, OAPOMETP

[IpakTuyeckue padboTel. M3mepenne mMacchl BO3ayxa
3.1.10 B KJIACCHOW KoMHarte. lccienoBanue 3aBUCHUMOCTH
o MEXIy TMapaMeTpaMd COCTOSHHS Pa3speKEHHOTO

rasa
OCHOBbI TEPMOAMHAMUKN

TepmonnHamudeckas cucrema. Buyrpennss

3.2.1 DHEPTUsl TePMOAMHAMHYECKON CHCTEMBI U CIOCOOBI
€€ U3MEHEHUA

392 KonuuectBo Temmotsl u  paboTta. BHyTpeHHss
o SHEPTHUS OJHOATOMHOTO HIEAIBLHOTO ra3a

Buasl TEIIONEPETAUN: TEIJIONPOBOIHOCTb,
153 KOHBEKIIMs, M3IydeHue. TemmoéMKoCTh  Tena.
o VinenpHas  TEIUIOEMKOCTh  BemlecTBa.  Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

IlepBblii  3akoH TepmoauHaMuKH. [IpumeHeHne
324 MEPBOr0 3aKOHA TEPMOJUHAMHUKU K H30IMPOIECCAM.
3.2 I'paduueckas naTepnperamnus paboThI raza

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

Bropoii 3akon TepMmomuHamuku. HeoOpaTtumocTh
3.2.6 MpOIECCOB B MpHUpoJie. TelioBble IBUTATENH.

DKOJIOTHYECKHE HpO6J'IeMBI TEIINIOOHEPI€TUKU

Texnuyeckue yCTpONCTBA: IBUraTeslb BHYTPEHHETO

3.2.7
Cropanusi, ObITOBOM XOJIOJMIIbHUK, KOHIULIMOHED

[Ipaktnueckue pabotel. M3mepenue yaenbHOUN
TEILUIOEMKOCTH

#i#Par###AI'PEI’ATHBIE COCTOSHN A BEIHLIECBA. ®A30BbIE
INEPEXO/IbI

[MapooGpazoBanue u koupaeHcanus. Vcmapenue u

3.3.1 KUTNIEHWE. YJenpHas TemoTa MapooOpa30BaHMUs.

3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHHS

3.2.8

33

AOCOIIOTHAsS M1 OTHOCUTEIIbHAS BIIAXKHOCTD BO3yXa.

332 .
Hacepimennslii nap

Tépnoe Ttemo. Kpucramnuueckue u amopdHbie
333 Tena. AHMU30TPONUS CBOMCTB KpucCTaIoB. JKuakue
kpuctaibl. CoBpeMeHHbIe MaTepHallbl
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334 [InaBnenue U KpuctaM3auus. YJenbHas TEIIoTa
o mnasnenus. Cyoaumanus
335 YpaBHeHUE TEIIOBOrO OanaHca
Texauueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUU TOJTYUYCHUS
o COBPEMCHHBIX  MarepuaioB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue pabotel. l3mepeHue BiaXHOCTU
o BO3JIyXa
4 DJIEKTPOJUHAMUKA
#H##Par### I JIEKTPOCTATUKA
411 DnekTpuzanusi Tel. OJeKTpudeckuid 3apsa.  [[Ba
o BHUJIA 3JIEKTPUUYECKUX 3aPsI0B
4.1.2 [IpoBOAHMKH, TUIITEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs AEKTPUIECKOTO 3apsiaa
4.1.4 Bzaumonericteue 3apsinoB. 3akoH Kymnona
DIIeKTpruYecKoe ToJIe. Hanpsioxénnoctsb
4.1.5 AJIEKTPpUYECKOTO TmoJsA. [IpuHumm cynepno3uiuu.
JIuHnK HanpsKEHHOCTH JIEKTPUUYECKOTO OIS
416 Pabora cun ANEKTPOCTATUYECKOTO TOJIA.
o [Morennman. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKM ¥  JOUAIEKTPUKM B  TMOCTOSSHHOM
4.1.7 AJIEKTPUYECKOM nojJe. Jusnexkrpudeckas
IIPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCaTOopa. JHEpPrus 3apsyKeHHOrO
KOHJIEHCaTopa
Texnuueckue YCTpOICTBA: 3JIEKTPOCKOII,
419 3IEKTPOMETP, 3EKTPOCTaTHUECKAs 3allnTa,
o 3a3eMJICHHE  OJJIEKTpOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IPUHTEP
41.10 IIpakTuueckue paboTHI. H3mepenne
o JIIEKTPOEMKOCTH KOHIEHCATOpa
H#HPar##HITOCTOSIHHBIN DJIEKTPUYECKHIM TOK. TOKU B PASJIMYHBIX
CPEIAX
VYcenosus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 3IEKTPUUECKOTO ToKa. McTounuku Toka. Cuina Toka.
4.2 ITocTostHHBIN TOK
42.2 Hanpsxenue. 3akon Oma juist yyactka 1enu
493 DIIEKTpUYECKOe COIIPOTUBJICHHUE. VY nensHOE
o CONPOTHBJIEHHUE BELIECTBA
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IIo CJICOOBATCIILHOC, IAapaUIC/IbHOC, CMCIIAHHOC

4.2.4
COEIMHEHHUE MPOBOIHUKOB
495 PabGora snexrpudueckoro Toka. 3akoH JIkoyms —
o Jlenma
4.2.6 MOIIIHOCTb IEKTPUUYECKOTO TOKA
anekTpoBwkymas cuna (manee — DOJC) wm
427 BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
o Bakon  Oma i [OJNHOM  (3aMKHYTOM)
aneKTpuuecKkon uenu. Kopotkoe 3ambikanne
DJEeKTpOHHAsT TPOBOJUMOCTh TBEPIBIX METAJIIOB.
4.2.8 3aBUCHUMOCTb ~ CONPOTUBIEHUS  METAJUIOB  OT
Temneparypbl. CBEepXIIpOBOANMOCTh
429 Onektpuueckuid TOK B  Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

[MonympoBoaauku. CoOCTBEHHass W TpPUMECHas
4.2.10 IPOBOAMMOCTh TMOJYNPOBOAHMKOB. CBOMCTBa p-n
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

DIIEKTpUYECKAN TOK B JIIEKTPOIUTAX.

4.2.11
DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

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

TexHuueckne ycTpoicTBa: aMIIEpMETP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTeIbHbIe
4213 npuOopHI, AJIEKTPOOCBETUTEIbHBIE puOopHI,
o TEPMOMETP COINPOTUBJICHUS, BAKyyMHBIH THO/,
TEPMHUCTOPBI u dboTope3ucTopsl,

HOJ'IYH];)OBOI[HI/IKOBHﬁ JUO0J, raJlbBaHHUKa

[Tpaktuueckue paboThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

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

11 KIIACC

Kon Koanposepsiemoro
paszaesia  3JieMeHTa

4 SJIEKTPOAMMHAMUKA
4.3 ##HParHH#MAT HUTHOE I1OJIE. OJIEKTPOMAI'HUTHAS MHAY KN A

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 4 ot 30.08.2025. UcnonHutens: Manumos ©.B. B INEKTPOHHbBIA
CrpaHunua 98 13 190. CtpaHuua cosaaHa: 30.08.2025 05:11 =¥ TATAPCTAH



IlocTosHHbBIE MAarHuThl. B3aumoeiictsue

4.3.1 HOCTOSIHHBIX MArHUTOB
MarnutHoe nosie. BekTop MarHUTHOW MHIYKIUH.
439 [IpuHnun cynepno3uuuu. JIMHUM MarHUTHOMN
o MHAyKuuu. KapTuHa TuHHI MarHUTHOM MHAYKIIUA
MOJIsl TOCTOSIHHBIX MAarHUTOB
MarauTtHO€E 1oJie MPOBOJHUKA C TOKOM. Kapruna
JUHUWA TOJs JJIUHHOTO TMPSMOTrO IMPOBOJHUKA M
433 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHMKA, KATYLIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cunia AMmriepa, e€ MOIyJb ¥ HaIIPaBJICHHE
Cuna Jlopenma, €€ MOIyJdh U HalpaBJCHUE.
4.3.5 JIBi>KeHME 3apsHKEHHOM YacTHUIlbl B OJHOPOIHOM
MarHuTHoM noJjie. Pabota cunet Jlopenima
4.3.6 SIBrIeHNE ANEKTPOMArHUTHOW MHAYKIIUU
4.3.7 [ToTox BEeKTOpa MarHUTHOM MHAYKLIUN
438 OJIC wHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
o uHayknun Papazes
Buxpeoe anexkrpuueckoe nose. 3JC uHAYKIIMU B
4.3.9 MPOBOJHUKE, ABWKYILIEMCS IOCTYNATEeIbHO B
OJHOPOJIHOM MarHUTHOM IOJIe
4.3.10 ITpaBuio Jlenna
4311 NunyktuBHOCTH. SABNeHHe camouHaykiuu. J1C
o CaMOMHIYKIIMH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKUA C TOKOM
4.3.13 DJIEKTPOMArHuTHOE I0Jie
TexHnueckue yCcTpoucTBa: MOCTOSIHHbIE MAarHMTHI,
43.14 3JIEKTPOMArHUThI, JEKTPOJIBUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YAaCTHULl, UHIYKIUOHHAs [1€Yb
[IpakTnueckue paboTel. M3ydyeHHe MarHUTHOTO
MOJIsl KaTyllKu ¢ TOKOM. MccrnenoBanue nercTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBI€HHUS  3JIEKTPOMArHUTHOMN
WHIYKIUU
5 KOJIEBAHUA 1 BOJIHBI
#HHPartH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBoOoaHBIE KONIEOAHUSI.
5.1 5.1.1 I'apmonnueckue xonebanus. Ilepuon, dwacrora,
amMIuuTyaa u ¢asza konedaHuit
5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTHYECKUN MAasITHUK
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YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
5.1.3 Kunematnueckoen  IUHAMHUYECKOE  OMHUCAHUE
K0JIe0aTEIBbHOTO JBHKCHHUS
[IpeBpamienue dSHEPruvM MpU TAPMOHHYECKUX
514 kosieOaHusx. CBs3b  aMIUIMTYAbl  KoJIeOaHM
o UCXOJHOM BEJMYMHBI ¢ aMIUIUTYJAaMH KOJIeOaHuii
€€ CKOPOCTH U YCKOPEHUS
Konebarenbublit KOHTYP. CBobomaHbIe
DJIGKTPOMArHUTHBIC KOJCOaHUST B  HICATHLHOM
5.1.5 K0Je0aTeJIbHOM  KOHType. AHAIOTUS — MEXIy
MEXaHUICCKUMHU " AJIEKTPOMATrHUTHBIMA
kosnebanusmu. ®opmyna TomcoHa
516 3aKOH COXpaHEHHUs DJSHEPrud B  HJACATHLHOM
o K0JIe0aTeIbHOM KOHTYpE
Breiny)IeHHBIC MEXaHWYECKUE KoJieOaHusI.
5.1.7 Pe3onanc. Pe3onaHcHas kpuBas. BbIHyXJE€HHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.
518 [IepemeHnHsbIl TOK. CHHYCOMAAIBHBIN ITIEPEMEHHBII
o TOK.
51.9 MOUHOCTh MEPEMEHHOTIO TOKAa. AMIUIMTYIHOE W
o JEUCTBYIOIEE 3HAYEHHE CHIIBI TOKA M HAIPSDKCHUS
Tpanchopmatop. IIpousBoacTBo, mepegada u
notpebdieHue ANEKTPUYECKOM SHEPTHUHU.
51.10 OKOJIOTUYECKHE  PUCKA  TPU  IPOU3BOJICTBE
o DIIEKTPUYUECKOM SHEPTUH. Kynerypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM
KUZHU
5111 Texnuueckue YCTPOMCTBA: cericmorpad,
o ANEKTPUYECKHUI 3BOHOK, IMHUU 3JIEKTpoIepe1ad
[IpakTuueckue paboTHL. UccnenoBanue
3aBUCHUMOCTH IEpHO01a MajbIX KoJIeOaHuii rpy3a Ha
5112 HUTH OT JJAUMHBI HUTH W MacChl Tpy3a.
o HccnenoBanue mnepeMeHHOTO TOKa B LIENU U3
MOCIIEZIOBATEIbHO COSAMHEHHBIX KOHJIEHCATOPa,
KaTYIIKA U PE3UCTopa
##HPartt#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI
MexaHnuyeckue BOJIHBI, yCIOBHS
591 pacmpocTpaHeHusl. [Tepuon. CkopocTb
5.2 o pacrpocTpaHeHus U AauHa BoJiHbL. [lomepednsie u
MPOJOTBHBIEC BOJHBI
591 #iPar#Ht#  Unrepdepenuus u  audpaxius
o MEXaHHUUYECKUX BOJIH
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593 3Byk. CkopocTh 3ByKa. ['pomMKkocTh 3ByKa. BricoTa
o toHa. TemMOp 3ByKa

SHeKTpOMaI‘HI/ITHBIe BOJHBI. Y CJIOBHUSI HU3JTyUCHUSA
524 SJICKTPOMArHUTHBIX BOJIH. Bzaumnuas OpUCHTallUA

BEKTOpOB E, B 1 v B 3JIEKTPOMarHuTHOW BOJIHE B
BAKyyMe

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHME,
595 PEIOMIICHHE, HOJISPU3ALINS, nudpaxuus,
o uaTepdepennms. CKOPOCTh  AIEKTPOMArHUTHBIX

BOJIH

526 [[Ikama >M€KTpOMAarHUTHBIX BOJH. lIpumenenue

OJICKTPOMArHUTHBIX BOJIH B TCXHUKE U 6I)ITy

HpI/IHHI/IHI)I pa)II/IO CBA3U nu TCIICBUACHUS.
5.2.7 Panuonoxkamus. DIeKTpOMarHUTHOE 3arps3HEHUE

OKpYKalolleu cpeibl
Texnnueckue YCTpONCTBA: MY3bIKaJIbHBIE

598 WHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTHKA B
o TEXHUKE W MEJIUINHE, pajap, pPaaroNpPHEMHUK,

TeNeBU30p, aHTeHHa, Tenedon, CBU-neun
#H##Par###OIITUKA

[IpsamonMHEeiHOE  pacnpoCTpaHEHUE CBETa B
omHOpoIHOM cpene. JIyu cBeta

5.3.1

OtpaxkeHne cBeTa. 3aKOHbl OTPaXEHUSI CBETA.

532 .
[TocTpoeHne n300paXKeHMiA B TUIOCKOM 3epKajie

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

533 .
AGCOMIOTHBIN NOKa3aTesb NPEIOMIICHUS

[lonmnoe BHyTpeHHee oTpaxkenue. [IpenenpHbli
yroJ1 MOJIHOTO BHYTPEHHETO OTPaXKEHUS

534

535 Hucniepcus cBeta. CloXHBIN cocTaB 6€J10T0 CBETA.
53 - Liger

Cobuparoiue ¥ pacceuBaroline JUH3bL. TOHKas
nuH3a. OKycHOE paccTOSHUE M ONTHYECKas Cuja

5.3.6 TOHKOW JuH3BL. IlocTpoeHne wu300pakeHU B
coOuparomux U paccenBaromux jguH3ax. opmyna
TOHKOM JIMH3BI. Y BEIIMUEHHE, JaBaeMO€ JTUH30MU

Hpez[em,l IIPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.7

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

5.3.8
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Hudpakmus ceera. [ludpakinuonHas pemeéTka.
53.9 YcnoBue HaOMIOACHUS TJIABHBIX MAaKCUMYMOB TPH
o HaJCHAH  MOHOXPOMAaTHYECKOr0  CBeTa  Ha

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Honsipuzanus cera

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

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

[Ipaktnueckue paboTsl. M3mepeHue mnokazarens
5312 PEIOMIICHUS. Hccnenosanue CBOMCTB
o n300pakeHui B TuH3aX. HabOmromenue aucnepcuu

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

62 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

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

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

OtkpsiTue U uccnenoBanue Gporodddexra. ONbITHI
A.I'. CroneroBa. 3akoHsl poTodddekra

VYpaBHenne OiHmTediHa a8 porodddexTa.
«Kpacnas rpanuma» porosddexra

7.1.4 HaBnenue cBera. Onbitel I1.H. JIeOenena

7.1.5 XUMHYECKOe JeHCTBHUE CBETA

Texuuueckue yCTpOICTBa: (OTO3IEMEHT,
¢doTonaTuuK, CONHEUHas OaTtapes, CBETOANO

7.2

CTPOEHHME ATOMA

Mogpens atoma Tomcona. OmnbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHMS atoma. [limanerapnas
MOJIENIb aTOMa
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[Tocrynatel bopa. M3smydenue u morsomieHue
797 (GOTOHOB IpU MEpPexoae aTomMa C OJHOTO YPOBHS
o SHepruM Ha Jpyroi. Bumer cmekrpoB. Crekrp

YPOBHEM 3HEPrUU aTOMa BOJOPOJA

BousiHoBBIE cBOMcTBa yactul. BosHbl ae bpois.
7.2.3 KopnyckymsipHo-BosHOBOM ayanusm. udpakmus
NIEKTPOHOB HA KpHUCTAIIaX

7 24 CHOHTaHHoe u BBIHYXXJICHHOC H3JIYyYCHHC.
o VCTpoicTBO U IPUHIIUIT PabOTHI Jlazepa

795 TexHn4ecKne yCcTpOMCTBA: CIIEKTPAJIBHBINA aHAIN3
o (CIIEKTPOCKOII), JTa3ep, KBAHTOBBIA KOMIIBIOTEP

796 [IpakTnueckue paboTHI. Habmonenue
o JIMHEWYATOTO CIEKTPa
ATOMHOE A4/1PO

MeTtonanl HaOJIFOIEHUS Hu perucTpanuu

7.3.1
3JIEMEHTaPHBIX YaCTHUIL

OTtkpeiTue paanoaktTuBHOCTH. OmbITE Pesepdopaa
M0  ONpPEACIICHUI0 COCTaBa  PAJUOAKTHBHOTO
7.3.2 n3nyaenusi. CoiictBa anbda-, Oera-, Tramma-
U3JIydeHUs. BisHue painoakTUBHOCTH Ha )KUBBIE
OpraHu3Mbl

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

Anba-pacnaz. DNEKTPOHHBIA W TO3WTPOHHBIN

7.3.4 OeTa-pacria. ["'amma-uznydenue. 3aKkoH
7.3 PaAMOAKTUBHOIO pacnaia
735 OHeprus CBA3M HYKJIOHOB B sjipe. SlnepHble CUIIBL.
o JedexT Macchl sapa
7.3.6 S nepusbie peakuu. JleneHue u CUHTE3 slIep
Snepubiii  peaktop. TepMoOsiAEpHBIA  CHHTE3.
7.3.7 [IpoGiieMbl ¥ TIEPCIEKTUBBI SACPHON SHEPIETHKU.
DKOJIOTUYECKHUE aCHEKThI AEPHON SHEPTETUKHU
738 OneMeHTapHble 4yacTUlbl. OTKpBITHE MNO3UTPOHA.
o @yH/IaMEHTAIIbHBIE B3aUMOICUCTBUS
739 TexHuuyeckue yCTpOMCTBA: JO3UMETp, Kamepa
o Bunbcona, sepHbIit peakTop, aToMHas 6oM0a
7310 [IpakTnueckue paboTel. VccnemoBaHue TPEKOB
o gacTull (10 roToBbIM (hoTorpadusim)
g OJIEMEHTBI ACTPOOU3UKU
8.1 Bun 3B&3nmHoro Heba. Co3Be3nusi, sipKkue 3BE3NDI,
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IIJIaHCThI, UX BUAUMOC IBUKCHHUC

Conneunas cucrtema. [lmaHeTbl 3eMHOM TpyNIBI.
8.2 [ImaHeTbI-TUraHTBl U UX CIIYyTHHUKH, KAapJIUKOBBIE
r1aneTsl. Manble Tena CoJIHEYHON CUCTEMBI

Comnnme, ¢orochepa u armocdepa. CoyHedHas
AKTUBHOCTbH

8.3

8.4 Hcrounuk sueprun CoJiHIa U 3BE3NT

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paauyc, TeMIleparypa, ux
B3aUMOCBs3b. JlMarpaMMa «CIeKTpaIbHbIN KIIacc —
8.5 CBETUMOCTD. 3BE3 b1 TJIaBHOM
MOCJIEZIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb) JUISt 3BE3] IJIaBHOM
IIOCJIEI0BATEIILHOCTH

#H##Par###BHyTpeHHee CTpOEHHUE 3BE3]1.
8.6 CoBpeMeHHBIE TIPENICTABIECHUS O MPOUCXOKICHUN
n sBoarony CoJIHITA M 3BE3]1. DTAaIlbl )KU3HU 3BE3]T

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

Tunsl ramakTuk. PanuoranakTMKd W KBas3apbl.

8.8 N
YEpHble ObIPHI B Apax ralakTHK

Bcenennas. Pacmupenue Bceenennoi.  3akoH
Xab6usa. Pa3zberanue ramaktuk. Bo3pact u paauyc
Bcenennoii, teopus bonbmoro B3peiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.9

Macmrabnas CTPYKTypa Bcenennoi.
8.10 MeraranakTuka. Hepeménnnie POOIEMBI
ACTPOHOMHH
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MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/ILHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

CpopMHpPOBAaHHOCT, YMEHHUHN pacro3HaBaTh (U3UUECKHUE SIBJIICHUS

(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
3 (rpanuIpl, 06JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, OHUMATh
BceoOmMid xapakTep (DyHIAMEHTAIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTh
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3NUECKUE
IIPOLECCHI,  MCHOJB3ysd  OCHOBHBIC  IIOJIOXKEHMs, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3jinyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh yMEHHUsI pellaTh pacyE€THblEe 3aladd C SBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (M3UYECKON MOJEJbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINe
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
5 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 kayecTBEHHBIE 3aJaud, TpeOyrOIME MPUMEHEHUs 3HAHUN M3
pa3HBIX pa3/eNoB IIKOJBHOTO Kypca (U3UKH, a TaKXKe HHTerpaluu
6 3HAHMM M3 JIPYTHX IPEAMETOB €CTECTBEHHOHAYYHOIO  ILIMKJIA:
BBICTPAaWBaTh JIOTMYECKYIO LENOYKY pacCyKIEHUH C ONOpod Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA
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Bnanenue OCHOBHBIMH METOJaMU HAy4YHOTO MO3HaHUS,
UCTONBb3yeMbIMU B (DU3MKE: MPOBOJIUTH TMpPSIMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH IOTPEITHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEIMYMH C UCIOJBb30BAaHHUEM TMPSIMBIX HM3MEPEHUH, OOBICHATH
HIOJTy9EeHHBIC PE3YJIbTAaThl, UCHOJb3ysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHSTHSA, ¥ JIeNIaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOrO Tpyaa
MIpH TIPOBEJICHUU HMCCIIEIOBAHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIeI0BAaTENbCKON  JAEATEBHOCTH € HCIOJIb30BAHUEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpOBAaHHOCTP ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3UITUH IKOJOTHYECKOU
8 0€30MacHOCTH; MIPEICTaBICHUI 0 panroHaILHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(GU3NYECKOTO  COJEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

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

ChopMHpOBAaHHOCT, ~ YMEHHUH  NPUMEHSITH  OCHOBOIIOJIAraIoIINe
ACTPOHOMUYECKHE TIOHSATHS, TEOPUU U 3aKOHBI I aHalu3a W
10 00BbICHEHUST (PU3MYECKHX IPOIIECCOB, MPOMCXOIAIIMX Ha 3BE3MaX, B
3BE3MHBIX CHUCTEMAax, B MEXTaJIaKTHYECKON cpeae; JIBHIKEHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoin
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

1O ®U3UKE
Kon
Kon .
pasaena/r IIpoBepsieMblii 3J1eMEHT CO/Iep:KAHUA
3JieMeHTa
eMbl
1 MEXAHUKA
1.1 KNHEMATHUKA
11 Mexannueckoe JBUKECHHE. OTHOCUTENBHOCTh
o MexaHn4yecKkoro aBrxkeHus. Cucrema orcyéra
MarepuanbHas TOUKa.
Z 4
Eé€ paniryc-BeKTop:
F(r)=(x(r) w2 ) z(2)),
TpaeKTopId,
IepeMEIIcHIIE:
1.1.2 - = — - = x
= (Ax, Ay, Az),
IyTE.
CroKeHIe HE[}EMEII[EHIITIZ
A=A + A
CkopocTh MaTepuagbHOM TOUKHU:
. AF ~
v=—0 =T, =[L31_.U1_.U_].
At o T
Ax , .
1.1.3 v, =—| =X, aHalOIm4HO v, =Y/, U.=Z,.
: ﬁ.r r_a : I

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

Brruncienue NEpCMCIICHUA U ITYyTHU MaTCpHaHBHOﬁ TOYKH

IpY IPSIMOJIMHEHHOM JIBH)KEHUH BJIOJIb OCH X IO TpaduKy
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3aBUCUMOCTH Vx(t)
. . AD _,
T§'TCI'I:CI[J'EHIIE MAaTepHaIbHOI TOIKIL a4 = — =u, =
At t—
1.1.4
Au o, .
a, =—= =(u,),". aHamOIM4HO a, = (v, |’, a.=(v.
AL |y ‘
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
xX(t) = xg + Voyt

x(1)

X
0
+

1.1.5

v
ox

t

U (t) — vgx = const

\%
X
©)
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Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWNHOE JBUKEHUE:

v (t)=v, +at
1.1.6 a, = const
U;.T - U_l‘.'c = zﬂ.‘r [IJ _Il]

U -4
Tlpi IBIKEHIN B OHOM HAllPaBIeHHH MyTh S = L

CBoOoaHOE majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.

Vi

Q Xo ";—

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

=g EKTPOHHBIA
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[.‘k‘{f} =X, +U,f=x +tUcosa-f

v(t)=v,, +gt=v,sina—gr

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

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

v = wR

R

[Ipu paBHOMEPHOM JABHKEHUU TOYKHU IO OKPY>KHOCTH

21
w = T = 2mv
1.1.8
w
T
2
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2o
. LleaTpOCTpEeMUTETHPHOE YCKOPCHHUE TOYUKH:

nc

R
. Ilonnoe YCKOpPCHUC MaTepI/IaJIbHOﬁ TOYKH

TBépnoe teno. [loctynarensHoe U BpamaTelibHOE

JABHIKCHUC TBép,[[OFO TCI1a

1.2

TMHAMUKA

1.2.1

HNuepumaneubie cucrembl  orcuéra. llepBeii  3akoH

Herorona. [Ipunnun otHocutensHOCTH [ anunes

1.2.2

Macca tena. IIlnoTHOCTE BeliecTsa:
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©
I
~[3

Cuna. [TpuHUMn Cyneprno3uuyun CUI:

-

FpaBHOAeﬁCTB = Fl + F2+' -

paBHOIEHCTB

1.2.3
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1.2.4

Bropoii 3akon Hetotona: st marepuanbhoit Touku B MCO

-
>

F1 =ma,
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Ap = FAt

1.2.5

A
p

F

At
pu
F = const
F
const
--—‘—.—h:
Flj! F 21

Tperuii 3akoH HproTOHA 111 MaTEepUaIbHbIX TOYEK:

>

Fi, = —Fy
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12

21

3aKoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTKCHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,

F=6—p

1.2.6
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m
1
m
2
Cuiia TSKECTH. ]_IGHTp TSOKECTH Tela. 3aBUCUMOCTh CHJIBI
TSDKECTH OT BBICOTHI h Haa TOBCPXHOCTHIO IIIIAHETHI
pannycom RO:
GMm
m = ——
77 Ry +h)?
mg
(R
0
_|._
h)
2
GMm
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1.2.7

Cuna ynpyroctu. 3akoH ['yka:

—hkx

1.2.8

Cuia Tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHUS:

Ep = uN

P

uUN

Cuna TPCHUA ITIOKOA:

Ep, < uN

P

IN

uUN
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Kosdduunent rperns
[aBiienue:
Fy
P=7
p
S
1.2.9
F
1
1.3 CTATHUKA
i
F
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BPAIICHHUS:
M| = Fl, rae 1 — miedo cuibl
F
1.3.1
F
OTHOCUTEJIBHO ~ OCHM, mpoxojsdmeil uepes Touky O
MEPICHIUKYISIPHO PUCYHKY
1.3.2 Llentp Macc Tena. L{eHTp Macc CHCTEMbI MATePHATbHBIX
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TOYCK:
N myr, + myry+...
r]_l.M. =
mq + m, +...
P
o.M
m
1
+
m
2
_|._
m
1
r
1
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B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)
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const)
LEHTP Macc TeJla COBMAIAET C €ro [EHTPOM TAKECTH
VYcnosus paBaoBecust TBEporo Tena B UCO:
[M;+M, +...=0
1.33 o
|F+Fy+...=0
HH#HPartHH
3akon Ilackamns
1.34
JaBnenue B )uakoctu, nokosimeiics B UCO:
p =Dpo + pgh
p
#HH#HPar## | P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
HiHPartHHH
1.3.6
Apx
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BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngan‘eCH

Apx

pgV

BBITECCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

HHHP art#
1.4.1

I/IMHYHLC MaTepHaﬂLHOﬁ TOYKMH:

p=mv
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HNmMnynsc cuctemsl Teir:

P =D +p2+

HHHHP ariH#
1.4.2
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HHHHP arfH#
1.4.3

A(

3aKOH M3MECHCHUS U COXpaHCHHA UMITYJIbCA:

B UCO

- -

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

At

2BHEIH

At

B CO , ecitm

Ap = A(py +p2+...) =0
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, €CITH

- -

FlBHeLLIH + FZBHEI.LIH +...

0
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1BHEITH

2BHEIIH

PeaktuBHOE NBIKEHUE

HHHP art#
1.4.4

PaboTa cuiel Ha MaJIOM MNEPECMCIIICHUU

;1=|P:|-|,if|-c05 a=F,-Ax

F

Ar X

1.4.5

Ty

a

—

D

MOIIHOCTh CHUIIBI:

€CJIK 3a BpEMs
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At

At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTDH CUJIBI

p=
At Ar—

=F-p-cosa

1.4.6

Kunerndeckast sHEpryust MaTepUAIBHON TOYKHU:

KHUH

my

2m

EKI/IH =

mv p

2

2 2

=Zm
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3aKOH M3MECHCHUS KHUHETHYCCKOM SHECPTUU CUCTEMbI

matepuaibHbix Touek: B MICO AEkun = A1 + A2 + ...

[TorenumanpHas FHEPTHS:
JUIA IIOTEHIIMAIBLHBIX CHUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

InoreHIy

1.4.7

210TeHI

AE

MOTCHI]
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[loreHnnanpHas SHEPIUs MAaTEPUAIILHON TOYKHU B
OJITHOPOJHOM ITI0JIC TSKECTHU:
EHOTeHu =mg h
E
TIOTEHI]
mgh
[TorenumansHas sHEpTrUs ynpyro naeGopMupoBaHHOTO
TEla:
kx?
EHOTeHu = 2
E
MOTECHI]
2
x
2
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3aKOH U3MEHEHHUS U COXPAHEHUSI MEXaHUYECKOU SHEPTUu:

Eiex = B + Emre:—n:h

1.4.8 B IICO AEyex = Ascex renoremm. cums
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0
1.5 MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI
l'apmonnveckne  KoyieOaHWsT ~ MATEPUATBHOW  TOYKH.
Ammmtyna u Qaza  konebanmil. Kunemarmueckoe
OIIMCaHUeE:!
x(1) = Asin( @r+o, ).
v () =x',
a(f=(v,),=—e'x() =a, +0'x=0,
I7I€ X - CMEIICHUE U3 PABHOBECHSI.
JlnHamMuyeckoe onucaHue:
ma, = —kx,
ma
1.5.1
—kx,
rae
k = mw?
k
me
2
. OTO 3HAYHT, YTO
F, = —kx
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—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:

[Teprnoa ManbIX CBOOOJHBIX KOJEOAHHI MaTEeMaTHYECKOTO

MasgTHHUKA:
1.5.2 ]
F=2m |—
g
[Tepuron cBoOOAHBIX KOJeOaHUI MPY>KUHHOTO MAasITHUKA!
m
T=2n E
153 Boinyxknennsle  konebOanusi. Pesonanc. PesonaHcHas
KpUBas
Ilonepeunsie u MPOJIOJIbHBIE BOJIHEI. Ckopoctb
pPacIpOCTPAHEHUS U JUIMHA BOJIHBI:
1.54 v
A=vT =—
v
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WNuTtepdepennus u nudpakiuys BoJIH

1.5.5 3ByK. CKOpOCTb 3ByKa
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISAPHAS ©®U3UKA
Mopenu cTpoeHusi ra3oB, >KUIKOCTEH U TBEPABIX Tell.
[Iyctb TepmonuHamuyeckas cucreMa (Tesno) cOCTOUT u3 N
OJINHAKOBBIX MOJIEKYII. Torja KOJIM4ecTBO BEIIeCTBA
N _m
NA ,u
A4
2.1.1 -
N
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rac

— 4ucI0 ABOTAIpo, m — Macca CUCTEMBI (Tena),

u
u
— MOJISIpHAs Macca BeIlecTBa
2.1.2 TermoBoe IBMKEHUE aTOMOB U MOJIEKYJI BEILIECTBA
2.1.3 BzaumopeiicTBre YacTuIl BEIIeCTBA
2.14 Huddyszus. bpoyHoBckoe ABHKEHHE
2.1.5 Mogens naeanbHoro raza B MKT
)16 CBsi3b MeXIy JaBJIE€HUEM M CpeIHEH KUHETUYECKOU
o SHEpPrHe  MOCTYNaTeNbHOTO  TEIJIOBOTO  JBUYKEHUS
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MOJIEKYJ uaeaibHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

= 2 (mp*) 2. —
p=-mpw'=n. | |=Zn.g__
3 3 | 2 3

_N
"ty
n
V
N
- KOHLIEHTpALHs MOJIEKYI
2.1.7 AolcomoTHas Temrepatypa: T =t +273K

CBsA3b TeEMIepaTrypbl raza cO CpeAHEHd KUHETHYECKOU

:-)Heprneﬁ IMOCTYNATCIIBPHOIO TCIUIOBOI'O ABMIXKEHHUA €TI0

MOJICKYIIL:
2.1.8 { 2
o { mu 3
Epe=|—— |==kT
L 2 2
2.1.9 VYpasuenune p = nkT
21.10 Moaenb naeanpLHOTO ra3a B TCPMOJUHAMUKE:
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( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mprmer

3aIIICcI):
pV=""RT =vRT =NkT, p=P%L
L L

BripakeHiie U1 BHYTPeHHeIl SHEPTHI OIHOATOMHC

rasa (l'IpIIMEHI]MHE (hopMEI 2amIIcH):

-3 3m 3
U==vRT = “\i'kT =——RT=vc, IT==pV
2 2 2
3akoH HaJ'ILTOHa JJId JaBJICHUA CMECHU pa3pCKCHHBIX I'a30B:
p=p1+p2t
p
p
1
2.1.11
+
p
2
+
[okymMeHT co3aaH B anekTpoHHon chopme. Ne 4 ot 30.08.2025. UcnonHutens: Manumos ©.B. r'3ﬂEKTPOHHbM
= TATAPCTAH

Ctpanuua 136 13 190. CtpaHuua cospgaHa: 30.08.2025 05:11



M3onporecchl B pa3peskeHHOM T'a3e ¢ MOCTOSTHHBIM YUCIIOM
MoJ1eKyJl N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
u3zorepma (T = const): pV = const ,
u3oxopa (V = const):
P_ const
T
T
p
2.1.12 const
b
n3obapa (p = const):
%4
— = const
T
T
vV
const
[okymMeHT co3aaH B anekTpoHHon chopme. Ne 4 ot 30.08.2025. UcnonHutens: Manumos ©.B. B INEKTPOHHbBIA

Crpanunua 137 us 190. CtpaHuua cosgaHa: 30.08.2025 05:11 =¥ TATAPCTAH



I'padmueckoe npencraBneHne n3omporeccoB Ha pV-, pT- u
VT- muarpammax.

OO0beIMHEHHBIN ra30BbINA 3aK0H:

pV .
T = cons

pV

const

JJI1 ITIOCTOSTHHOI'O KOJIMYECTBA BEILICCTBA V.

HaCBIH_[eHHBIe N HCHACBIICHHBIC IIapbI. KadgecTBenHas

3aBUCHUMOCTDH IINIOTHOCTH W JABJICHHS HACBIIICHHOI'O IIapa

2.1.13
OT TEMIIEpaTypbl, HUX HC3aBUCUMOCTH OT 00BéMa
HaCBIIIICHHOIO Imapa
BnaxxHocTh BO3ayXa.
OTHOCHUTENbHAS BIIAXKHOCTb:
¢ _ pnapa (T) _ pnapa (T)
pHacmu.mapa (T) pHacmLunapa (T)
2.1.14 =
p
HaceImapa
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)

p
napa
(I)
p
HacChIIIapa
(7)
p
napa
(7)

2.1.15

N3menenue arperaTHbIX COCTOSIHUI

N KOHACHCAI U, KUIICHUEC )XUJIKOCTHU

BCIICCTBA: UCIIAPCHUC

2.1.16

N3menenue arperaTHbIX COCTOSIHUH

U KpUCTaJlJIn3alusa

BCHIICCTBA: IIJIaBJICHHUC

2.1.17

[Ipeo6pazoBanue sHepruM B (pa3oBbIX Mepexogax
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2.2

TEPMOJINHAMUKA

2.2.1

TeroBoe paBHOBECHE U TeMIlepaTypa

222

Bnyrpenuss sHeprus

223

Tertoniepenaya kak Ccroco0 HM3MEHCHHS
sHeprun  0e3  coBepumieHHS  padOTHI.

TCILIOIIPOBOAHOCTD, U3JTYUCHUEC

BHYTPEHHEU

KonBeknus,

224

KonnuecTBo TEIIOTEL.
YV nenpHas TEINIOEMKOCTE BEIECTBA C:
Q = cmAT

cmAT

2.2.5

VY aenpHas TerioTa napoodpazoBanus L: Q = Lm.

VYnenbHas TemoTa miaaBiaeHus A: Q = Am.

VY enpHas TENa0Ta Cropanus Tommea q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV

pAV

Boruncnenue pabotel mo rpaduky mpoiecca Ha pV-

JuarpaMmme

2.2.7

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

12
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AU

12

v

N

12

Annabara:

Q12 =0= A4y, = (U; —Uz) = AUy,
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AU

12

12

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMUKHU. HCO6p3.TI/IMBIe MPpONICCChI
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229

[Tpunnune! gerictBus TertoBbix mamuH. KIT:

Ocars Orars Ocary

2.2.10

MaxkcumansHoe 3HaueHue KII/. [ukn Kapho:

r._ -T T
max N = Ny == = =] =

2.2.11

VYpaBHEHUE TEIIOBOTO OallaHca:

Q1+Q2+Q3+= 0
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OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

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

3apsii. 3aKOH COXPAHEHUSI ANEKTPUIECKOTO 3apsia

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

IMPOHUITACMOCTBIO

9

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

OnekTpruyeckoe moJie. Ero nelcTBUe Ha SIIEKTPUYECKHE

3apsiIbl

Hanpsok€HHOCTB 2IIEKTPUYECKOTo MOJIS:

>

. F

erpo6Hb117I

MPOOHBIN
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ITosie Toueunoro 3apsiaa:

E, =k

OJHOPOJHOC II0JIC:

-

E = const.
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const.
Kaprunsl nTuHUN HANPSHKEHHOCTH 3TUX MOJIEN
[ToreHuManbHOCTH 3JIEKTPOCTATUYECKOTO TTOJIS.
Pa3zHOCTh NOTEHIMATIOB U HAIPSIKEHUE:

A1z = q($p1 — ¢2) = —qAp = qU.

A
12

q(¢
1

3.1.5 B

2
—qAp

qU.
[lorenumanpHass 3HEPrUst 3apsna B DIEKTPOCTATHUECKOM
noJe:
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—AW

HOTGHHI/IaJ'I QJICKTPOCTATUYCCKOI'O T1OJIA:

o=V
T q
¢
q
w

CBs13b HaHpH)KéHHOCTI/I OJIs1 U pa3HOCTH NMOTCHIUATIOB UIA

OJIHOPOAHOTO 3MekTpocTtatndeckoro moys: U = Ed

[IpuHIMN cynepno3nuuy 3IEKTPUUECKUX MOJIEH:

3.1.6 E=E +E;+...,0 =Py + Po+...
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[IpoBOAHUKH B 3IEKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBECHUS 3apsAI0B: BHYTPH IPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPH U Ha IIOBEPXHOCTH IPOBOJHUKA ( = const
318 JvsnexkTpuku B 3JIEKTPOCTATUYECKOM oJIe.
Jvanexkrpudeckas MpOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. D5eKTpo€MKOCTh KOHAEHCATOPA:
q
==
U
C
3.1.9
U
q
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£g0S
= d = £ 0
C
d
g€

DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

3.1.10

HapannenLHoe COCAUMHCHUC KOHACHCATOPOB!

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

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

+..
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3.1.11

OHeprus 3apsyKEHHOTO KOHJIEHCATOpa:
U CU? 2
2 2 2C

qU
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cU

2C

3.2

3AKOHBI ITOCTOSAHHOI'O TOKA

3.2.1

Cua Toka:
7=2q

IToctosuuerii Tok: I = const

s mocrosHHOTO TOKA = It

322

YcnoBus CYIICCTBOBAHUSA SJICKTPUUCCKOI'O TOKA.

Hanpsokenne U n DJIC E

323

3akoH OMa Uil y4acTKa LeMnu:

I_U
"R
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DIIEKTPUYECKOE

324 p

COIIPOTUBJICHUC.

COIIPOTHUBJICHUA OJHOPOJHOTO ITPOBOAHHUKA OT €ro JJIMHBI U

CCUCHU. yJIeJ'ILHOG COITPOTUBIICHUE BCIICCTBA.

l
R:pg

3aBUCUMOCTD

3.25

E =

Hctounuku Toka. 9JIC uctoyHmka Toka:

ACTOpOHHHXCH}I

q
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CTOPOHHHUXCHII

BHyTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3.2.6

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

E =1IR + Ir, oTkyna

Rr
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HﬁpaﬂﬂeﬂbHOCCOCHHHCHHCHPOBOHHHKOB

[=I1+12+..,Ul=02=..,
1
Ruapann  R1 R

R

napaui

3.2.7 =
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HOCHeHOBaTeHBHOG COCIUHCHUC HpOBO}IHI/IKOB:
U=Ul1+02+.,11=12=..,
Rl‘lOCJI = R1 + R2+

mocia
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3.2.8

Rt

Pabora snexrpuyeckoro Toka: A = [Ut.

3akon Jxoyns — Jlenmna:

Ha pesucrope

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

2
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MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

Ad
P=— =1
At |4, 0
TermoBast MOIITHOCTB, BBIAESEMAs HA PE3UCTOPE:
N S
P=I"R=—=]U
3.2.9 R

MonTHOCTE UCTOYHUKA TOKA!

CBOOOHBIE  HOCHUTENTH  JJICKTPUYECKUX  3apsaioB B

MPOBOJHUKAX. MeXaHU3Mbl MPOBOAUMOCTH  TBEPABIX

3.2.10
METAJJIOB, PAaCTBOPOB U PACIUIABOB 3JIEKTPOJIMTOB, T'a30B.
[TonynpoBoanuku. [1orynpoBOIHUKOBBIN MO

3.3 MATHUTHOE I1OJIE
MexaHndeckoe B3aMMOJIEHCTBHE MArHHUTOB. MarHuTHOE
noje. Bekrop  marnutHOM — wHAyKnuu.  [IpuHinun
CYIIEPIIO3UIIMU MAarHUTHBIX MOJIEH:
B = Bl + BZ +...

3.3.1 B

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

HO,Z[KOBOO6p33HOl"O IIOCTOSITHHBIX MarHuToOB

OnbiT OpcTega. MarHuTHoe 1oJie MPOBOJHMKA C TOKOM.

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

3.3.2
IIpAMOTO IIPOBOTHHUKA u 3aMKHYTOTO KOJIBLICBOTO
IIPOBOOHUKA, KATYIIIKH C TOKOM
Cuia AMnepa, eé HaIpaBJICHUC U BCIINYHHA:
F, = IBlsina
F
A
333
IBlsina
, TJI€ O — YI'OJI MEXIY HAIIPaBJICHUEM ITPOBOAHUKA U BEKTOPOM
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+

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA:

Fnop =l q | vBsina

Jlop

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

-

v
334
v
n

B

B
. I[BI/I)KCHI/IG BapHX(eHHOﬁ YaCTHULBI B OJHOPOAHOM MAarHuTHOM
I1oJie
3.4 OJIEKTPOMAT'HUTHAA NHY KA
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IToToX BEKTOpa MarHUTHOM UHAYKLIUH:
® = B, S = BScosa
D
B
n
34.1
S
BScosa
342 SIBnenue snexkrpoMarHuTHOM HHAYKIMU. DJ1C uHAYKIIMN
3aKOH 3JIEKTPOMarHuTHOM MHIYKIuK Papazaes:
AD
3453 - :_|:I;|ir
JAY . U
O/1C uHAYKIMU B IPSMOM MTPOBOJHUKE JATUHOH L,
344 JBHKYILIEMCS CO CKOPOCTBIO
v
v
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w1l

(
1
!
)

B OJTHOPOJIHOM MarHuTHOM ToJe B:
| E; |I= Blvcosa

Blvcosa

, [A€ O — YTOJI MCIXKAY BEKTOPOM Bwu HOpMAJIbIO

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLL

>
>

luv
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TO
| E; |I= Blv
| £
Blv
3.4.5 [IpaBuno Jlenua
NHIyKTUBHOCTH:
()
L=—
I
L
1
3.4.6
D
, unmun @ = LI
Camounnaykuus. 9/1C caMoMHIyKIIUY:
AT
BT
—)
OHeprus MarHUTHOTO TOJISL KaTYIIKU C TOKOM:
3.4.7 LI?
==
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LI

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHHMA 11 BOJIHBI

3.5.1

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

2w
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LC

, OTKyJa

2

LC
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CBs13p aMIIUTYABI 3apsja KOHAEHCATOpa € aMIUIUTYION
CHJII TOKa TPU  CBOOOJHBIX  DIEKTPOMArHUTHBIX
KOJICOAHUSAX B UJCATHHOM KOJIeOaTeIbHOM KOHTYpE:
Lo
[ —
LY
3aK0H COXpaHEHHUS PHEPTUU B UICATHHOM KOJI€OATETHHOM
KOHTYpE:
352
353 BoinykeHHBIE 35IeKTpOMarHuTHbIE Kosiebanus. Pesonanc
Ilepemennbiii  TOk.  IIpoms3BoacTtBo,  mepemada U
noTpebiIeHne AIEKTPUIECKON IHEPTUU
354 . ., . .
cus LIT CU" Ll
+ = R = TR — const.
2 2 2 2
CaolicTBa 3IIEKTPOMATHUTHBIX BOJIH. B3anmuas
OpHMEHTAlMsl BEKTOPOB B JJIEKTPOMAarHUTHON BOJIHE B
BaKyyMe:
E1lBlc
E
355 1
B
1
C
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[xana DIEKTPOMAarHUTHBIX BOJIH. IIpumenenue

3.5.6
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
161 [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.
1
3.6.4

sino

sinf.
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AOCOMIOTHBIN NOKa3aTesb MPETIOMIICHHS:
c
Nyge = —
abc v
n
abc
14
C
OTHOCUTENBHBIN MTOKA3aTeIb MPETOMIICHHUS:
ny, M
Norwn = =
1 U2
n
OTH
n
1
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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:
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n2 = nl Hz
oy g
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroi NOJIHOIO BHYTPEHHETO OTPAKEHUS:
, 1 ny
Sinay, = =—
Moty ny
Sina
p
3.6.5 "
OTH
1
n
1
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Colwuparoriue W paccewBarolve JTUH3bL. TOHKas JHMH3A.

®DOKYCHOE pACCTOSHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

3.6.6

dopMmyiia TOHKOH JIMH3BI:

|

Ly
d

| =

3.6.7
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YBGHI/I‘IGHI/IC, JaBacMoOc€ JIMH30M:

h 1fl
l=—=——
H d
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R

B cJydac pacceI/IBa}omeﬁ JIMH3bI:

3.6.8

1
DO=F =—0,
D
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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

doToanmapar Kak onTuueckwii mpubop. [maz  kax
3.6.9

OIITUYCCKas CUCTEMA

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

KOTCPEHTHBIX UCTOYHUKOB:

3.6. .
A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

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

e

Hudpakuus ceta. [udpaxkinuonnas pemeérka. YcioBue
HAOMIOJCHNUS] TJABHBIX MAaKCHUMyMOB TIpU HOPMaJIbHOM
NaJicHud MOHOXPOMAaTHYECKOTro CBETa C JUIMHOW BOJHBI A
Ha pemeéTKy ¢ nepuojom d:

3.6.11
dsin,, =mim=0,+/-1,+/-2,+/-3,..

dsing
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3.6.12

Hucnepcus cBeta

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJTHOBOM J1Y AJIN3M

4.1.1

I'mnote3a M. Ilimanka o kBantax. ®opmyna I[Tnanka: E = hv

®otoHbl. DHeprus HoToHa:

E=h _he _
= 17—/,l =pc
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he

pc

Nmnynsc ¢poToHA:

hv
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®dotorpdexr. Onwitet AL CromeroBa.  3aKOHBI

dhoTorddexra

Vpasuenue DitHmreitHa as potodddexra:

E(l)OTOHa = ABbIXOﬂa + EKHHmax’

¢dorona

ABBIXOJa
+

KHHmax

rae,
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E
¢dorona
hv
A
he
b
hc
ABbIXOAa = thp = 2,
Kp
A
BbIXOJa
hv
Kp
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kp

he

2
mv max

EKHHmax - 2 eU3arl

KHHmax

my
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eU

3an

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

MTOBEPXHOCTH

4.2 OU3NKA ATOMA

4.2.1 [LnanerapHast MoJieb aToMa

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

422 hv, = he =|E, -E

mnr - m

“mn

JIuHeityaThbie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poJa:

423
—13,63B
E, =22 4123 .

ne

4.3 OU3NKA ATOMHOI'O AJIPA

431 Hyxnonnas monens sigpa ['eiizenOepra — MBanenko. 3apsia
o sapa. MaccoBoe uucio siapa. M3oromnsl

PasnoakTuBHOCTS.
Anba-pacnan:
A~ A4 4
7X—>>,Y+ ;He

432
bera-pacnap.

DJeKTpoHHBIN B-pacmaj:

A A 0~
s X—= Y+ je+v,

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 4 ot 30.08.2025. UcnonHutens: Manumos ©.B. r'3ﬂEKTPOHHblﬁ
CrpaHuua 185 ns 190. CtpaHuua cosgaHa: 30.08.2025 05:11 =¥ TATAPCTAH



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

l'amma-uzinydyenue

3aKOH paJIMOaKTUBHOIO pacnajia:

-t
N(t) = Ny % 2T

N()

433

HYCTL m — MaccCa paIluOaKTUBHOI'O BCIICCTBA. Torna

-t
m(t) =mgy* 2T

m(t)

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 4 ot 30.08.2025. UcnonHutens: Manumos ©.B. B INEKTPOHHbBIA
CrpaHunua 186 ns 190. CtpaHuua cosgaHa: 30.08.2025 05:11 =¥ TATAPCTAH



434

S nepubie peakuuu. Jlenenue u CUHTE3 saEp

[okyMmeHT co3aaH B anekTpoHHow copme. Ne 4 ot 30.08.2025. VicnonHuTens: MNanuvos ®.B.

Ctpanuua 187 n3 190. CtpaHuua cospgaHa: 30.08.2025 05:11

=g EKTPOHHBIA
m¥ TATAPCTAH



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

» dusuka, 10 kinacc/ I'paués A.B., Iloroxes B.A., Caneuxuii A.M., bokos ILIO.,
OO0111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNnbCKUi LIEHTP
«BEHTAHA-T'PA®»; Axunonepnoe obuiectso «M3aatenbctBo «IIpocBenienne»
» dusuka, 11 kinacc/ I'paués A.B., Iloroxes B.A., Caneukuit A.M., bokos I1.1O.,
OO6111ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTenbCKuil IIEHTP

«BEHTAHA-T'PA®»y; Akninonepuoe obmectBo «M3aatenscTBo «IIpocBemienue»

METOJINUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 4 ot 30.08.2025. UcnonHutens: Manumos ©.B. 0 INEKTPOHHbIN
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Jluct cornacoBaHus k gokymeHTy Ne 4 ot 30.08.2025
WHnunaTop cornacoBanus: Manuvos ®.B. dupekrop
CornacoBanue nHnyuupoaro: 30.08.2025 05:11

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 anumos ¢.B. A

30.08.2025 - 05:11

[okymeHT co3naH B anekTpoHHon dopme. Ne 4 ot 30.08.2025. UcnonHutens: Manumos @.B. N IIEKTPOHHbIA
CtpaHuua 190 n3 190. CtpaHuua cosaana: 30.08.2025 05:12 =¥ TATAPCTAH



