MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi TBepckoi odJiacTu

Otaes o0pazoBanus KecoBoropckoro MyHMuMnajJbHOro OKpyra

MBOY Jluckosckasa COII

COI'JTACOBAHO YTBEPX/IEHO

3aMecTuTenb qupekTopa  JIUpeKTop MIKOJIbI
no YBP

brikoa H.A.
Kapacésa W.10. [Homep npukasa] ot «01»

[Homep npukasa] ot «26» cenTA0ps2025 T.
aBrycta2025 r.

PABOYAS IIPOTPAMMA
(ID 7636265)

yueOHoro npeamera «®usuka. Yriay0JéHHbIH YPOBEHb)

s ooygaromuxcs 10 — 11 xmaccoB

a. JIuckoso 2025



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3zoBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHUW M TpeOOBaHU K pe3ynbTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npenmera «Dus3nka» B 00pa30BaTeNbHBIX OPraHU3aLlUgX
Poccuiickoit  ®depeparuu,  pealM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHeE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBieHUWE O LEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOaEHHOM ypOBHE.

N3yuenue kypca UMKy yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATLHON OpHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUU JUIs
NPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumcsi, KOTOphIE HEOOXOMUMBI IS TPOAOJDKEHHUST O00pa3oBaHHs B
opraHuzanuax MpodhecCUOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme mo (¢usMke ONpeNeNsioTCS IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKHU Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIHOCTHBIE,
METanpeIMeTHbIE, TpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKONH OCHOBOM JIA pPa3pabOTKW TpeOOBaHW K JUYHOCTHBIM,
METaNpeIMETHBIM W TPEAMETHBIM pe3yJibTaTaM O0ydaroluIuxcsi, OCBOMBIIMX
nporpamMmy 1o (u3MKEe Ha YpOBHE CpeaHero obmiero oOpa3oBaHHs Ha
yriayOJnEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIBHOCTHBINA MTOAXO/,.

[Iporpamma no Gu3uke BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKH Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ PEIMETHBIE PE3YJIbTAThI 10 TOJaM O0yUEHHS;

cojiep;kaHue yueOHoro npeamera «Pu3nka Mo rojam o0ydeHusl.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS peajiu3alliid  Pa3lIMYHbIX METOJIUYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE IpPH YCJIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHUM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U AKTHBHOE
npuMeHeHre (U3MYECKUX 3HAHUP OINpefeNnuiio Xapakrep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUS] HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B (pOpMUpOBaHHE YMEHHI MPUMEHSATh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMU YY€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kkypca (hu3uKH Ha ypOBHE CpeHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Mael, KOTOpbIE MOYKHO PACCMATPUBATh KAK MPUHIIMIIBI €70 TOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET Kak
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuan Kypca (U3UKA
o0ObeUHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMAaNa (U3UYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
¢uzuku ¢ pa3BuTHEeM OOIECTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Ixonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHMKM M TEXHOJOTWH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
IMPUHIMIAX CHCTEMHO-AEATENBHOCTHOIO noaxona. s gusnku peanuzanus 3TUX
MPUHIIMIIOB 0a3MpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonlero ¢akropa ydeOHoro mpouecca. s yrimyOia€HHOro
YPOBH — O3TO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTANTBHBIC YUYEHWYECKHE OTBITHI TPU WM3YYCHUH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3zanuu (U3MYECKOrO0 TMpakTUkymMa. B  mepBoMm ciydae
MpakTUKyM npoBoauTtcs naubo B koHe 10 u 11 xnaccos, 1100 mociie nmepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoll cmocod — 3To
uHTerpamuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce u3zydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHMMAETCSI CAMOCTOSITEIbBHOE MCCIEI0BAaHUE, KOTOPOE MPOBOJUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIUH.

B nporpamme mno (Qu3uke cuUCTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7ab0opaTOpHBIX pabOT M MpaKTUKyMa Mpe/CcTaBlieHa €IUHbIM TepedHeM. Boioop
TEMATUKHA JIJI1 3TUX BUIOB YYCHHUYECKHX IMPAKTHUYCCKUX PaOOT OCYIIECTBISACTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MpOoLecca UCXOAS U3 0COOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUS W OcHamleHus: kabuHeta ¢usuku. Ilpu 3TOM oOOecneunBaercs
OBJIaJICHUE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, UCCIEAOBAHMS 3aBUCHUMOCTEH (PU3NYECKUX BEIMYUH U TOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHUE yIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON M HESBHO 33JlaHHOW (PU3MUYECKOW MOJIETBIO, MO3BOJISIIOIINE MPUMEHSTh
U3Y4YEeHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUpPys MPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3aa4
OPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBSICHEHHE/Npe/cKa3aHue MPOTEKAHUS
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIIECH KU3HH, TPEOYIOIIHEe BBIOOpa
buznueckoi MOACIHN JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUm ¢ TpeboBanusMu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHusl JOJIKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunHera. B kaOuHeTre GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE IS BBINOJTHEHHUS YyKa3aHHBIX B MpOrpamme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKKe JEMOHCTPALlMOHHOE 00OPYyI0BaHHUE.

JlemoHCTpanimoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHMUS ~ W3Y4YaeMBbIX  SBICHUW W  MPOIECCOB, OMIUPUYECKUX U
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00oOpyJoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsa. TemMaTH4ecKue KOMIUIEKThI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

(¢opMHUpOBaHUE UHTEpPECAa U CTPEMIICHUS OOy4YaloIMXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yjibTaTa M3YUYEHUsI OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH SABJICHHS C UCIOIB30BAHUEM (PU3UUYECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpoBaHUE TPENCTABICHUNA O poiu (QU3MKH JJs PAa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, NOJArOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHnue 3TUX 1ieliel oOecreunBaeTcs pelieHueM CIeAYyIIUX 3a1ad B
nporecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS MPUHATHAA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3a1ad, MOAPa3yMEBAIOIIKUX CAMOCTOSITEIIBHOE CO3JaHHe
¢usnyeckold MojenH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
¢u3nYecKuX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTauud  HHPOpMAIH,
OIpPEJENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JIEATEIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIIMMUCSH, IUIAHUPYIOLUMU TPOAOJIKEHUE
00pa30oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orpoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 yacoB (5 4acoB B HEJICITIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JITA0OPATOPHBIX pabOT W OMNBITOB C YYETOM HHIUBUAYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KJJACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MmepeHuss (U3MYECKUX BEIUYUH (aHAJIOrOBbIe W IU(PpPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENO, WIeadbHas >KUIAKOCTb, WJACAIBHBIA Ta3, TOYCUYHBIN
3apsin). 'unoreza. @U3WYECKHil 3aKOH, TPAHUIIBI €r0 MpUuMeHUMOCTH. Du3nueckas
TEOpHUs.

Pons u mecto dusuku B GOpMUPOBAHUM COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKmuKym.

N3mepenue cuiibl TOKa M HANpsOKEHHs B IE€NU IOCTOSSHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ LU(ppoBoit nadboparopueit no Qusuke. [Ipumepsl nzmMepeHus
¢u3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast 1 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, MX MPOECKIMH HA OCH CHCTEMBI KOOPJMHAT.
CrnoxeHue nepeMeIieHnii ¥ CI0KeHHE CKOPOCTE.

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

CBobomHOe mazeHue. YCKOpeHHE CBOOOIHOTO TMajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBHUCUMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U MOJIHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKECHHE CHApsAA0B, LENHbIC, IIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKHX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne naBmwkeHUs Tena, OpOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IABMIKEHUS OJHOIO M TOTO XKe
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomut, npaKkmuKym.

N3ydeHrne HEpaBHOMEPHOIO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(PpOBOH 1a00paTOpun).

N3yuenne nBWKEHUS Tena, OpPOILIEHHOro Tropu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHuss KOHWUYECKOTr0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh T'PABUTALMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckoll MmUpOTH. JIBHXKEeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmkymerocs c¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJIa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TNPU JABWKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmionenue aBMKEHUS TNl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOIIEWM  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CcHIl, BOBHUKAIOIIUX B PE3YJIbTATE B3AUMOICHUCTBUSA TEIN.

HN3mepenne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomot, nPaKmMuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEpPeE3
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBuxeHus Opycka MO HAKJIOHHOM TJIOCKOCTH C MEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxkeHHs Tpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBUKCHUE
TBEpAOro Teina. MOMEHT CHJIbl OTHOCUTENBHO OCH BpaileHus. [lneuo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEII€TUYaThie KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO MIOMAAb OTIOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cUitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepUalbHOM TOYKM. [IpencraBieHne o coxXpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUITBI.

Kunernueckast >Heprusi MarepualibHOW TOYKU. Teopema 00 W3MEHEHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAUMOHHOM moje. [loreHnumanbHas sHeprus
TeJaa B TPABUTALIMOHHOM I10JI€ OJHOPOAHOTO Iapa (BHYTpHU W BHE Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyuM A WIEadbHOM KUJIKOCTH KakK CIEACTBUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM U NMOTEHUMAJIBHOM HDHEPruu IpU
JNEUCTBUU HA TEJIO CUJIBI TAKECTH U CHUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne cCOXpaHEHUsI UMITYJIbCA TIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNHETHYECKOW SHEPTUH TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CUJIBI TPEHUS MPU JBHKEHUM Tea MO HAKIOHHOU
IJTIOCKOCTH.

Pazngea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOe oOocHOBaHue. Jluddysusa. bpoyHoBckoe aBMXKeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. I[llkana
temneparyp Llenbcus.

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

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temrneparypa (mkana temneparyp KennBuna). 3akon Jlanberona. M3omporecchl B
UjealbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETUYECKOW  DJHeprueiu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHUST MOJICKYJT HJI€aIbHOTO Ta3za (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKONU TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKCHUSI €€ JacTHII.

TexHu4yeckre yCTPOMCTBA W TEXHOJOTHYECKUE TMPOIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuaKocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmonenne u uccnegoBaHre U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30X0pHOro mnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUW Jid
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHNME 1 BHyTpeHHHE napameTrpsl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHUS BEJIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOAMHAMHUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMHUKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTPAalUs YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BeipaxkeHue AJisi BHYTPEHHENH SHEPIUU OJHOATOMHOIO HIEAIBHOTO
rasa.

KBa3zucratnueckne 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npolecca Ha pV-auarpaMme.

Temonepenaya  kak  cnocod  WM3MEHEHUS  BHYTPEHHEH  SHepruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHuss pabotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHass M MOJISIpHas
TEMJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaeinbHas TEIUIOTa CrOPaHMs
TorinBa. Pacu€r KonmuyecTBa TEMNIOTH Mpu Teruionepenade. llonarue o0
aanabaTHOM mpolecce.

IlepBeii1 3ak0H TepMoAMHAMUKU. BHyTpeHHss osHeprusa. Komnmnuectso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJWHAMHUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIAUT
eMHCTBEHHAs aauadara. AOCONIOTHAS TeMIiepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO Tepe/laTh TEIJIOTY OT OoJiee XOJIOAHOrOo Tena K Oojiee HarpeToMy 6e3
koMmreHcaruu (Knaysuyc). HeoOpaTuMocTh mMpUpOAHBIX MTPOIIECCOB.

[TpuHumne! gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareineil. TermnoBoe
3arpsA3HEHNE OKPYXKAIOIIEH CPEJIbI.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: XOJOIAUIbHUK,
KOHJUIMOHEp, AM3EIbHBIA M KapOIOpaTOpHBIA JBUTaTeNld, HapoBas TypOuHa,
IIOJIyYEHNE CBEPXHMU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCIT0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA JIs
BBIPA0OTKH «TETIOBOW» U 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquadaTnyecKoM pacIliipeHHH.

Bosnyminoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

Haceiiiennble ¥ HeHachllleHHble Mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyO6numarnus.

JHedbopmanum TBEpAOTO Tena. Pactsbkenue u cxarue. Casur. Moaynb FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacumiipeHre KUIKOCTEH W TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenrue. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacCUIUpPEeHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue s3Hepruu B Pa3oBBIX MEPEXOIax.

VYpaBHeHHE TENIOBOro OajaHca.

[loBepxHocTHOE HaTsKeHHE. Ko3(D(PUUHMEHT MOBEPXHOCTHOTO HATSAKEHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

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

Jemoncmpauuu.

TeroBoe pacimmpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenne. Kunenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U TUIABJICHUS KPUCTAIIIMYECKOTO BEUIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIILIEHHBIX MapOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKEHUSI.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOJNHMKH, NHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OZHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUMaNbHOCTh 3JEKTPOCTATUYECKOTO TMOJs. Pa3HOCTh MOTEHLHAIOB H
HanpspkeHue. lloTeHnmanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIMAJIOB i1  3JIEKTPOCTAaTHUYECKOTO MOoJisA (Kak OJHOPOJAHOrO, TakK U
HEOJTHOPOIHOTO).

[IpuHIMI CyNIepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lore
PAaBHOMEpPHO 3apsbKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKeHHOU
OecKOHeYHON TUIOCKOCTH. KapTwHBl NWHUN HANpPsHKEHHOCTH OSTHX TOJEH W
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOTHUKH B 3EKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnexrpudeckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coeguHEHNE KOHAEHCATOPOB. [locnenoBarensHoe coeIUHEHUE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, IJICKTPOCTATHYECKasl 3alllUTa, 3a3eMJICHUE DJIEKTPOIPUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens anekTpoctatrudeckoro reneparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1y HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIY4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEPXKAIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAIOB (HampsKEeHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHIEHCATOPA YEpPE3 PESUCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylIECTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenune U u DJ1C é&.

3akon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI W IUIOIIAJAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMTPOBOJHUKOB.
Pacuér pazBeTBnEHHBIX AnnekTpuyeckux nenei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAeNseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOM 1enu. MOIIHOCTh HUCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HANpPSDKEHHS UL PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA N TTOTIEPEYHOT0 CEYSHUS U MaTepHaa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSHKEHUH.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TalbBAHUYECKOTO AJIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0OsI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHJIBI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomul, nPAKMUKYM.

HccnenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

MN3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsOKCHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaena u3MepeHus: amnepmerpa (BOJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

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

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

NccnenoBanre 3aBUCMMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHUSI METAUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.



DIEKTpUYECKUU TOK B BaKyyMe. CBOMCTBA JJIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexona. [lomynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKUHA TOK B JJIEKTPOJUTAX. DJEKTPOIUTHYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes sl HIEKTPOIU3a.

DJIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monnus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTHOJ,
TPaH3UCTOpP, (POTOAMOI, CBETOJAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA ATFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiga 0JHOBAJIECHTHOTIO HOHA.

UccnenoBanue  3aBUCUMOCTH  CONPOTHUBIICHHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYMKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecKknx BENMYMH, MPOBEpPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp 3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pasfenax «YUYECHUYECKUU  SKCIIEPUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMHUH, TeOrpapuu U TEXHOJIOTHH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HAaydyHbId (DaKT, rumnoresa, (pUsmMyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, U POBast 1abopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX IPOEKIIMK Ha OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSKEHUE U KaMWIISIPHBIE SBICHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: HUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAILIBI, dJICKTPUUECKHUE
CBOICTBa METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M OKHMJIKOIO TpPEHUS B TEXHHUKE, CTaTUUYECKUE KOHCTPYKLUU
(KpOHIITENH, peméryaTrble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBas TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
HOJYyYeHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpuOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMHUKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue TMOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHWKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBjiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl Jlopena.

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



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

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

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKIHMH TOJISL JJIMHHOTO TIPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHUs Mmy4yka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AeWCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBrieHne  3JIEKTPOMAarHUTHOM UHAYKUMU. IIOoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uMHAyKIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHMOHHAsS
MeYb, COJICHOU], 3alIUTa OT JEKTPU3ALUU T MPU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBieHUS 2JIIEKTPOMArHUTHOW WHTYKIIUU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

NccnenoBanne 3aBucumoctd D/1C caMOMHAYKIMU OT CKOPOCTH M3MEHEHHS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue sSBICHUS EKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJieny JIEKTPOMAarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHepreTUYecKoe OmMcaHue (3aKOH COXPAaHCHHUS MEXaHHMYECKOW dHepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OITMCAaHUS.

Amvmutryna u (dasza kosnebanuil. CBs3b aMIUTUTYJbI KOJIeOaHUN HCXOTHOU
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora kojeOanuid. Ilepumom ManbIX CBOOOIHBIX KOJIeOAHMIMA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoOJIEOAHHM TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKeHHbIe KoyieOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyecKkue yCTpOMCTBa U TEXHOJIOTHUUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.

Hemoncmpauuu.

3anuck KoJaebaTeIbHOTO JIBHKCHUS.

HaGmonenne He3aBUCUMOCTH TIepHoa MalbIX KOJleOaHui Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJIa CBOOOTHBIX
KOJIeOAHUH OT CONIPOTHBIICHUS.

UccnenoBanne konebOaHuil rpy3a Ha MacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUs MPEACTABICHUH 00 WIeaTbHOW MOJICTN IPY>KHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM IPH KOJIEOAHUAX TPy3a Ha MpPYyKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habmronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHubsle Ko1e0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPIHH B HJI€AIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

ITepemenHbli TOK. MOIIHOCT, NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JICUCTBYIOIIEE 3HAYEHHME CHJIbI TOKAa M HANpPSDKEHUS TpU pa3audyHou ¢dopme
3aBUCHMOCTHU IIEPEMEHHOTO TOKA OT BPEMEHH.

CunycouganbHbli MEPEMEHHBIN TOK. Pe3ucTtop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOieHHE
BJIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3IIEKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BreinyX1eHHbIE CHHYCOUATBHBIC KOJICOaHUSI.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1mOCHENOBATENBHOM COEAWHEHUM PE3UCTOPA, KATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYceTpoilcTBO U IPUHLIKIL IeUCTBUS TpaHc(hopMartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHMKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHe, MpeloMieHue, uHTepdepeHuus u
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPa)X€HUE,  MPeIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

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

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpe/Ibl.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCcTpaHEHUE MOTIEPEYHBIX U MTPOI0THHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUIA.

HccnenoBaHnue  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TUGpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nH(PpaKpacHOTo U yIbTPAPUOIETOBOTO U3ITYUECHHIA.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu cera.
To4yeuyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN NMOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBerTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOrO BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparome W pacceuBaromiyie JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWJIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(hEepU4ecKOor JTUH3BI OT €€ T€OMETPUH U OTHOCUTEIBHOTO
I10KA3aTelIsi MPEJIOMIICHHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300paKeHUW TOYKM M OTpEe3Ka MPsSMOU B
cOOMpAIOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. ['11a3 kak onTuueckas
cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. MuaTtepdepennuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€pPEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBeta. JudpakimoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckue yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIUOHHBIN amnmnapaT, MpOCBETICHUE
OTITHUKH, BOJIOKOHHAS ONITHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HabmroneHue moiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuenue nnTepdepenHiinm 1a3epHoro U3IyuyeHus Ha IBYX IIETIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qupaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tonmy4yeHue crekTpa U3Iy4eHHUS] CBETOMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI cienMAIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannupl  NpUMEHMMOCTHM — KJIacCMYeCKOM  MexaHuku.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeyieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YaCTULIbI. DHEPIUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIHUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a Ilnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

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

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

Crneunduka n3mepenuit B Mukpomupe. COOTHOIICHHs] HEoNpeaeaEéHHOCTeN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®doTor(ppeKT Ha YyCTAaHOBKE ¢ TMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue ¢poTope3ucTopa.

N3mepenune nmocrosaaoi [Imanka Ha ocHOBe HccienoBanus GoTodddexTa.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIEIOBAHHUIO CTpOoeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjioiieHue (GOTOHOB MPH MEPEXOAe aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBenHbidt hoH uznydenus. JlosumeTpus.

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

Snepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPIETUKH.

Mertozasl perucTpaluyy U UCCIIEI0BAHUS AIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUsS. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenue o CtangaptHoit Mojenu. KBapk-ritooHHast MOJIENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Mozenu. TEéMHas maTepuss U TEMHas
JHEprus.

EnunctBo przndeckoit KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSIACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (0 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. [IprUMEHUMOCTh 3aKOHOB (QU3UKUA Il OOBSICHEHUS MPUPOJbI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBHO)KEHUE.

Conneynas cucrema.

Connue. ConHeunasi akTuBHOCTh. MIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM MOCJIEA0BATEIbHOCTA. BHYTpeHHEe CTpOoeHHuE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Pagunoranaktuku v kBa3zapbl. YEpHBIE IBIPBI B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibioro B3peiBa. PenmnmkToBOE H3ITyUYEeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsT OTPEeeHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenuss B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3THBIX
CKOILICHUH.

Du3nYeCKU MPAKTHKYM.

Cnioco0b1 m3MepeHus: GU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] HOTPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp H3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

0O0o0maomee MOBTOPEHUE.



O600uIeHne U cucTeMaTU3alus COJEepPKaHU pa3liesoB Kypca «MexaHHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (HPU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
¢uznueckoit Teopuu, poiib GU3MUECKONU TeOpur B (POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHaAmMuUA, C6A3AHHBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (puMveckas BEIUYMHA, 3aKOH,
Teopus, HaAONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEeNb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEBHBIC TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpUroHOMETpUYeCcKHe
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HA OCU KOOPIAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (QyHKIUN. [Ipu3Haku mnogo0ust TPEYroJbHUKOB,
ompeiesIeHHE TUIONIAAu TUIOCKUX GUTyp U 00BhEMA Tel.

Buonozua: »nextpuyeckue SIBICHHUS B KUBOM MpUpPOJE, KoJeOaTelabHbIC
OBWKEHHUS B JKMBOM MPUPOJAE, DSKOJIOTMYECKHME PHUCKH TIPpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXAIIIEeW  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEIWLMHE, ONTUYECKUE SBICHUS B KUBOU
IIPUPOJE.

Xumusn: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKASI CTPYKTYpa TBEPIBIX
TEJI, MEXaHM3Mbl OOpa30BaHMsA KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJIbHBINI
aHaJIN3.

I'eocpagpua: wmarautTHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SJKOOH, reHepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpOoNepead, 3IEKTPOABUraTeNb, pajap, paIluonpUEMHHK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COMHEYHasl Oarapesi, CIyTHUKOBbIE
MIPUEMHHKHY, SIICPHAsA SJHEPTEeTUKA U DKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHHUE KU3ZHEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOLECCE peanvu3alli OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKONW  MO3UIMU  OOydYalolerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpECAX I'PAXKIaHCKOIO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aWMMOJACHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NAaTPHOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUICKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOILIECHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MTOBEIACHUS;

e CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHMSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYIIETO (HU3NUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BRIOOpP Oymymiel mpodeccuu U pearn30BbIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
00yacTH (GU3HKHU Ha TPOTSHKCHUH BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

paclIMpeHue ONbITa JESITEIbHOCTH 3KOJOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
u3ydeHus (U3UKU OCYIIECTBISATh MPOCKTHYI0 U HCCIEAOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYJUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

OTIPE/ICTISATh METH NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
JTOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pPacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKU3HEHHBIX TTPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMU W METOJIAMHU
bu3MYecKoN HAyKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3IMYHBIX METO0B ITO3HAHWS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3UYHBIX yIEOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJISATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuUTh apryMEHTBl IS
JI0KA3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTpbl M KPUTCPUHU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JEATEITBHOCTH, B TOM YUCJIC TIPU U3yYEeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B TPAKTHUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHbBIE TIOJIXO/bl U PEILICHHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHMKOB PA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIlMI0 M MHTEPIPETAINi0 HMHPOPMAIMA Pa3TUUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOAEHUEM TpPEOOBAaHUN HSPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHWS B PA3NHYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAJIbHYIO (OPMY MPEACTABICHUS U BU3yAIH3ALINH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOHU
NEATEIIbHOCTH;

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

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh W UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C yuy€TOM OO0IIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IPUHUMATh 1E€JIM COBMECTHOM JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ Y4ETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA W KaXJOTrO yYaCTHHKAa KOMAHIbI B
oO1uit pe3ynabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULAATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIJISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyTHpoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAUECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBATh €ro, Oparh Ha celd
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(GU3UKHU, TOCTOSTHHO TOBHINIATH CBOW 00pA30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOH2UI]>HLII71 HHTCJJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU I8 OLEHKH CUTyallud, BhIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M ApryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporecce A0CTHXKEHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOmero oOpa3oBaHus |y  00y4arouuxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, e AToJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOITMOHATLHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM W3MEHEHHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHUE K IOCTHXKEHHIO 1IEeTH
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIIOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

MOHUMATh POJdb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
AKOJIOTHYECKOM, COIMAIBHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpa,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOU U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pazniuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
OpoLeccoB (SIBIEHUM): HWHEpLUHalbHAasg cHUCTeMa OTCYETa, aOCONIOTHO
TBEPIOE TEJIO, MAaTepuajbHasi TOYKA, PABHOYCKOPEHHOE JBHUXEHHUE,
CBOOOJIHOE TmMajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOTIOTHO
yIpyroe u abCONMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJIOTO (KPUCTAJUIMUECKOI0) TeJla, UACaNIbHBIM Ta3, TOUYCYHBIM 3apsl,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nmuyath yCJOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMMOHUMAaTh BCEOOIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh U OOBACHATH MEXAHMUYECKHE TIPOLECChl U SIBJICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBl MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess mis CKOPOCTH U TEPEMEIICHUS,
3akOHbl HpIOTOHA, TpUHIUN OTHOCUTENBHOCTH [ amuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS HUMITYJIbCa U MEXaHHYECKOMN
SHEPIruM, CBSI3b pabOThl CUJIBI C W3MEHEHHUEM MEXAHHUYECKOM SHEpruu,
yCIOBUSl paBHOBECHs TBEPAOrO Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4eCKOe BBIPA)KCHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aAHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocaHoBHble monoxkeHns MKT wu 3akoHB MONEKYIsIpHOW (UBHKH U
TEpPMOAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHew
KUHETHUYECKOW DJHEPIrHel TEIUIOBOTO ABHXKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrUey TEIJIOBOTO JBMKECHUS €r0 YaCTHIl, CBA3b JABJICHUS UIACATBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHMS HPHEPIHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHLUUI CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHM BaKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazes s 3JI€KTPOIU3a);

OMUCKHIBATh (DU3NUYECKUE TPOILIECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
JHEPrusi, MeXaHW4yeckas JHeprusi, padora CWIbI, HEHTPOCTPEMUTEIBHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJla YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3UM €€ TOBEPXHOCTH,
SHEpPrusi ynpyrol aedopmanid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPECHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACAJIbHOTO Trasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEINS; JJIEKTPUUECKOE I0JIe, HANPSXKEHHOCTD AJIEKTPUYECKOrO IOJIs,
HaIpsDKEHHOCTh TIOJIST TOYEYHOI'O 3apsiia WIM 3apspKEHHOrO 1iapa B
BAKyyME€ U B JHDJICKTPUKE, IOTEHLUHMAN 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMKYILAsl  CWja, CHJIa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C II0CIEIOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUs JIEKTPUUYECKOTO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTULl BEIIECTBA,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE NBUKEHHUE, nuddy3us, ucrnapeHue,
KUIIEHHE U KOHJACHCAWs, IUIaBJICHUE U KPUCTAJUIU3alMsl, HAIPABICHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALMS TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOr O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUUHBI OT
OPYrOol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCHUPOBATh pPE3YyJbTAThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOIBI IO pe3ybTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAIBHBI METOJ] M3MEPECHHS, OIEHWBATh a0COIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI IO MPOBEPKE MPEITIOKECHHOW THUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
NOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEAIOKCHHOM
TUIIOTE3HI;

coOJr01aTh TIpaBMiIa 0€30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIEpPHMEHTa, TMpakTUKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYAOBAHMUS;

pemiath pacuy€THBIE 3aJa4d C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM  3ajayw,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(Gu3HUECKHX TEOpUH TPU MCIOJb30BAaHUM MATEMAaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWM H3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPALMKA 3HAHUM U3 IPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHUS,

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

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUHUCKUX W 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESITETPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3MYECKUMHU TPOIECCAMH, C
MO3UIIUN IKOJOTUIECKON OE30MaCHOCTH, MPEACTABICHUN O PAIlMOHATIBHOM
MPUPOAOIIONB30BAaHNN, & TAK)K€ Pa3yMHOM HCIIONB30BAHUU JOCTIIKCHHUM
HAyKd W TEXHOJOTHUH JUIA JajdbHEHIIeTO pa3BUTHUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popmMalmeil (Hu3nIecKkoro
ColepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TE€XHOJOTUH, IPH 3TOM HCIOJIb30BATh COBPEMEHHbIE HH(POpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Y4eOHOU H
HAyYHO-TNOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIpPETALUN
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HWH(pOpMamuIl0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u N03HABaTEJIbHBIC YMEHUS
CaMOCTOATEILHOTO  NPUOOPETeHHs  HOBBIX 3HAHUM B Mpolecce
BBIMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIE0BATENIbCKUX padoT;

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

IPOSIBIIATh MOTUBALIMIO K Oyaymieil mpopecCuoHaIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.

K xonny oOyuenust B 11 knacce mpenMeTHbIE pe3yJbTaThbl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh Ppoidb (PU3UKK B  DKOHOMHYECKOM, TEXHOJOTHMYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH 4YEJIOBEKA MW  JAIBHECWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUU, 3HAUYECHUE OMUCATEIbHOW, CUCTEMATHU3UPYIOLIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTHHBI MHUpa B 00IIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Ten U
MPOILIECCOB  (SIBJIEHUI): OJHOPOJHOE JJIEKTPUYECKOE U OJIHOPOIHOE
MarHuTHOE TIOJIS, TAPMOHUYECKHE KOJIeOaHUs, MaTEMAaTHICCKUN MasTHUK,
WJICAUIbHBIN TMPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7pa |
KBAaHTOBOM MOJICIIHN CBETA;

pas3inyath YyCJIOBHUS (TpaHULbI, O0JacTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XxapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SBJICHUSI, UCTIONB3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKKM  (ypaBHeHHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUs HeomnpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIMUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SIBICHHS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMrepa, UHIYKTHUBHOCTD,
AJIEKTPOJBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOrO IOJIs
IPOBOJHUKA C TOKOM, PEISITUBUCTCKUM MMIIyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTHULbl, PHEPIUs U HUMITYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsizl Apa, SHEPT U CBSI3U SAPa;

OOBSICHATH  OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SBICHHI:
AJIEKTPOMArHUTHAsI MHAYKIUS, CAMOMHIYKIUS, PE30HAHC, MHTEphEpEeHLINs
BOJIH, Judpakuus, JIuUCHEepcus, IOJHOE BHYTPEHHEE OTpaKeHHe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3IydeHue sjuep, (u3nyecKue MNPUHIUNBI CIEKTPATbHOIO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAIpaBiI€HUE WHIAYKUWW MAarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH M300pakeHHE, CO3AaBaeMoe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBAThH €70 XaPAKTEPUCTUKMY;

OPUMEHATh OCHOBOIIOJAraIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBI JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX IMPOIIECCOB,
OPOUCXOJAIIUX B 3BE34aX, B 3BE3IHBIX CUCTEMAaxX, B MEXKIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOINM 3BE31 U BeeneHHo;
OPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIWYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATh  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  WM3MEpPeHWi, JenaTh BBIBOABI 1O  pe3yjbTaTaMm
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOMr0/IaTh TpaBmiia 0E€30MacHOTO TPy/la MpU MPOBEIACHUH HCCIIeJOBAHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMUS;

pemars pacuy€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndeckoil MOJENBI0: Ha OCHOBAaHWM aHalHW3a YCJIOBHS BBIOMPATH
¢u3ndyecKkue MOMENH, OTBEYAIOIIUE TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM HMMEIOLUXCS JaHHBIX, AaHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYruX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HUECKHe SBICHUS;

UCTOJb30BaTh TEOPETUYECKUE 3HAHMUS JUIsI OOBSICHEHHUS OCHOBHBIX
HOPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIIECCOB;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeNbHOCTH YENIOBeKa, CBSI3aHHOM C (PU3MUECKHMMM MpoLeccaMu, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PAllMOHATIBHOM
MPUPOIOTIONB30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUU



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o0111ecTBa;

MPUMEHATh pa3iMyHble crocoObl paboThl ¢ MH(popManuen (puznyeckoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W TpPEeAbsBICHUS Yy4eOHOW U
HAYy4HO-TOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U MHTEPIPETAIlUU
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  HWHOpMalMiO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOopMaIy;

POSIBIISTH OpraHU3aIMOHHBIE | IO3HaBaTEJIbHBIC YMEHUS
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINE C WCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBAaTHO OIEHUBATh BKJIAJ KaXXIOTO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyayIie npodecCHOHATbHONU MeATeIbHOCTH T10
CIIENUATBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
. bubnuoreka [JOK
1.1 Hay4Hnslil MeTO MO3HAHUS TPUPOIBI 6
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 Bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
2.3 CraTtuka TBEpIOTO Tea 5 1 Eubmorexa HOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHbBI COXpaHEHHUSI B MEXaHUKE 10 1 hitps://m.eds0o.ru/f16b68d7
Wroro no pazgeny 35
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps://m.edsoo.ru/f16b68d7
3.2 TepMmoauHamuka. TermioBsie MallIMHbI 20 1 bubmorexa [IOK
https://m.edsoo.ru/f16b68d7
33 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TepeX0 16l https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. QJIEKTPOJAUHAMUKA
4.1 DIEKTPUYECKOE TT0JIe 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 IT i i 24
OCTORHHBIH STICKTPHACCIII TOK https:/m.edsoo.ru/f16b68d7
4.3 Toxu B pa3nu4HbIX cpeax 6 brbmmorexa HOK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUMN MPAKTUKYM
5.1 Du3nIeCcKuil MPaKTUKYM 16 16 bubmorexa OK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
Pe3epBHOE BpeMst 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. DJIEKTPOJIUHAMUKA
1.1 MarunuTtHoe 1oJie 14 bubmmorera [JOK
https://m.edsoo.ru/39859¢f1
1.2 DIeKTpOMarHuTHask UHIYKIUS 13 1 Bubnmorexa [IOK
https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Pasznea 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KojieOaHus 10 bubmorexa OK
https://m.edsoo.ru/39859¢f1
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 bubmorexa OK
https://m.edsoo.ru/39859¢f1
)3 MexaHW4ecKue U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Wroro no pazgeny 60

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edsoo.ru/39859f1

Hroro no pazaeny




Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmoreia OK
' PHYCKYIIAD a4 https://m.edsoo.ru/39859f1
bubmmoreka [{OK
4.2 (0)) 5
HsHka atoma https://m.edsoo.ru/39859f1
43 ®u3MKa aTOMHOTO S1/Ipa U 3JIEMEHTaPHBIX 5 bubnuoreka [JOK
' YaCTHUI] https://m.edso00.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12 Bubnmorexa [IOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznen 6. ®U3HUYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
6.1 DH3MIECKIH MPAKTHKYM 16 16 https:/m.edsoo.ru/39859%f 1
Hroro mo pazgeny 16
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHHUE
Cucremaruzanus 1 00o01eHne
71 MPEAMETHOTO COJIEP>KaHMs U OIbITa 15 bubnunoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/39859f1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Uroro no pazgeny 15
PesepBHOE Bpems 10 Bubmmorexa LIOK
https://m.edsoo.ru/39859%f1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 ®dusnka — pyHaaMeHTaIbHas HayKa O IPUPOJIe 1 bubmmorexa LOK
- e pup https://m.edsoo.ru/1beef346
) Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
UCCIeIOBaHUS (PU3NYECKUX SBJICHUN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHS B MPOIIECCE TIO3HAHUS
bu6moreka [IOK
3 npupoiel. Habmoienre u SKCepruMeHT B 1
https://m.edsoo.ru/34c49931
¢busuke
bubnuoreka [IOK
4 Crioco6s1 n3mMepeHus: GU3NIECKUX BETUYNH 1 1
https://m.edsoo.ru/ca2def03
5 AOCOTIOTHASI U OTHOCHUTEIIbHAS TTOTPEITHOCTH 1 bubmuorexa [JOK
U3MEpeHUH (GU3HMUECKUX BEIMYNH https://m.edsoo.ru/7f18fda3
MopenupoBanue B ¢pusuke. Posb u mecto
6 (¢bu3ukH B GOpMUPOBAHUN COBPEMEHHOM 1 bubnuoreka [JOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOI https://m.edsoo.ru/eabbded1
NEeSATENbHOCTH JIFOIEH
Mexanuueckoe apuxenue. Cucrema oTcyera.
bubnuoreka [JOK
7 OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBIKECHHSL. 1
https://m.edsoo.ru/e9a52{02
[Ipsimast 1 oOpaTHas 3a7]a41 MEXaHUKH
Pannyc-Bexktop MaTepuanbHON TOUKH, €T0
bu6mmoreka [JOK
8 MPOEKLIUU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Cxopocts. X npoekuuu Ha

https://m.edsoo.ru/30a108a5




OCH KOOpAMHAT

PaBHOMEpPHOE IPAMOJIIMHEWHOE IBUKEHUE.

bu6mmoreka [{OK

9 I'padmyeckoe onucanre paBHOMEPHOTO
. https://m.edso0.ru/89ba7190
MPSIMOJIMHENHOTO JABUKEHUS
10 CrnoxeHue nepeMeneHnii i CKOPOCTEH. bubnuorexa [JOK
Pewrenne 3anau https://m.edsoo.ru/761d18aa
HepaBnomepHoe nBmwkeHne. MruHoBeHHas
P P . bubnuoreka [JOK
11 CKOpOoCTh. Yckopenue. [IpamoinHaeitnoe
https://m.edsoo.ru/a99549a7
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM
2 I'padmyeckoe onucanue NpSIMOIUHEHHOTO bubnuoreka [IOK
JIBYDKEHUS C IIOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoOe masieHne. Y CKopeHue CBOOOTHOTO
bu6moreka [IOK
13 MaJeHus. 3aBUCUMOCTh KOOPJINHAT, CKOPOCTH,
https://m.edsoo.ru/f738109¢c
YCKOpPEHUS OT BPEMEHU U UX rpaduku
14 JIBmxeHue Tesa, OpoIeHHOTO MO YTIIOM K bubmuorexa [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuonuneiitHoe aBuxeHue. JBrmxenue mno
15 OKPY)KHOCTH. YTJIOBasi U IMHEWHAs! CKOPOCTb. bubnuoreka [JOK
[Tepuon u wacrora. LleHTpocTpeMuTenbHOE U https://m.edsoo.ru/33196fbe
MIOJIHOE YCKOPEHHUE
bubnunorexa [JOK
16 KontponpHas padota o reme "KunemaTtuka" i
https://m.edsoo.ru/1242{32e
[Tepsriif 3akon HptoToHna. UHepunanbHbIe
R bubmuoreka [JOK
17 cucteMbl oTcuéra. [[puHIMI OTHOCUTENBHOCTH
. https://m.edsoo.ru/5a9e4a64
lNanunes. HennepumanbHble cCUCTEMBI OTCUETA
13 Cuna. PaBHozelicTBytomas cuia. Bropoit bubnunoreka [JOK
3akoH Herotona. Macca https://m.edsoo.ru/141d3837
19 B3aumopericteue Ten. Tperuit 3akoH HeroToHa bubnunoreka [JOK




https://m.edsoo.ru/57dba505

[IpuHnun cynepnosunuu cwi. Pemenune 3anay

bubmuoreka [JOK

20
Ha IIpUMEHEHNe 3aK0OHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTH TPAaBUTALIMIOHHON U bubmmorexa [TOK
. P H https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
2 Cuna TsSKeCTH U yCKOpeHUe CBOOOHOTO bubnuoreka [JOK
nagcHUs https://m.edsoo.ru/22757126
JIBm>keHne HEOECHBIX TeJT U UX
23 HUCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorera [OK
4 vt - Hep https://m.edsoo.ru/11abfa0a
KOCMHMYECKasi CKOpOCTh. 3akoHbI Kerepa
bu6morexka [IOK
24 Cuna octu. 3akoH ['yka. Bec Tena
yrpyr K https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUABI CHUIT TPESHUS. bubnuoreka [IOK
25 JIBM>KEHUE B )KUAKOCTH U raze ¢ YYETOM CHJIbI https://m.edsoo.ru/1fa86499
CONIPOTUBIIEHUS CPENbI https://m.edsoo.ru/2cb29676
26 Hasnenue. ['mapocrarnyeckoe qaBiICHUE. bubmuorexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6mmoreka [JOK
AoGcomroTHO TBepaoe Teno. [loctynarenbHoe u
27 BpalllaTeIbHOE JBUKEHUE TBEPJOTO Tea bubmmorexa [TOK
part A PA https://m.edsoo.ru/2b95d57e
)3 MOMEHT CHUJIbl OTHOCUTEJIBHO OCH BpaIllCHUS. bubmuoreka [JOK
IIneyo cumbl https://m.edsoo.ru/653d3459
CroxxeHue cuj, IPUIOKEHHBIX K TBEPIAOM
29 teny. lleHT T}I)Kel:;TI/I Tena yCJ‘IOBI/I}IpI[ ’ bubmorexa HOK
Y p ’ https://m.edsoo.ru/9aa79a7d
paBHOBeECHS TBEPAOTo Tena. Buasl paBHOBECHs
b OK
30 Pemenue 3amau nommorexa I

https://m.edsoo.ru/dclcaacO




KonTtponsHast padbota no teme "/[unamuxka.

bubmuoreka [JOK

31
Cratuka TBepaoro Tena" https://m.edsoo.ru/9f5a574c
NMnynbc MmaTeprabHOW TOYKH, CUCTEMBI
1 MaTepHualbHbIX TOYEK. LIeHTp Macc cucTeMbl bubnuorexa [JOK
MaTepualbHbIX TOUEK. Teopema 0 ABUKEHUH https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
NmMmynbe cuiibl U1 M3MEHEHUE UMITYJIbCa Tea.
bubmmoreka [IOK
33 3aKoH COXpaHEeHMs UMITyJIbca. PeakTuBHOE
https://m.edsoo.ru/13f0a221
JIBIKEHUE
MOMEHT UMITyJIbCa MAaTEPUAILHON TOYKH.
bu6moreka [IOK
34 [IpencraBnenue 0 COXpaHEHUM MOMEHTA
https://m.edsoo.ru/d6532eb9
HMMITYJIbCA B IIEHTPATBHBIX TOJISIX
bubmuorexa [JOK
35 Pemenne 3amau 1
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MaOM U HA KOHEYHOM
bu6mmoreka [IOK
36 nepemenieHuu. I'paduueckoe mpeacTaBieHe
https://m.edso00.ru/913974c7
paboThl cuiibl. MOITHOCTD CHIIBI
Kunernueckas sneprus. Teopema 00
. bu6mmoreka [JOK
37 W3MEHEHUU KUHETUYECKON YHEPTUH
. https://m.edsoo.ru/9a5e2e74
MaTepuaibHON TOUKU
[ToTeHuManpHbIE U HEIOTEHUUAIBHBIE CUIIBI.
38 TToreurnmansHast >aeprusa. Bropas bubmnorexa [IOK
p ’ p https://m.edsoo.ru/554bafcc
KOCMHMYECKasi CKOPOCTh
Tpetbsa kocMuyeckasi ckopocTb. CBsi3b pabOTHI
39 HEMOTEHIIMAJIbHBIX CUJI C U3BMEHEHHEM bubmuoreka [JOK
MEXAHUYECKOHN SHEPTUH CUCTEMBI TEJI. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUsI MEXaHUYECKON FHEPTrUn
40 Ypyrue u Heynpyrue CTOJIKHOBEHUS. bubnunoreka [JOK




YpaBHeHue bepHyiuu s UieanbHOM
AKUJKOCTHU

https://m.edsoo.ru/f30f43b6

KoHnTponsHas padorta o Teme "3aKoHbI

bubmmoreka [{OK

41
COXPAHEHHUS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PasButne npeacraBieHui 0 NpUPOIE TEIUIOTHI.
bu6mmoreka [{OK
42 Ocnognble nionoxenus MKT. Tuddy3us.
https://m.edsoo.ru/b0a4445f
bpoyHOBCKOE ABMXKEHUE
Ctpoenue ra3000pa3HbIX, KUIKAX U TBEPIBIX
P P 8 . PA bubmmoreka [{OK
43 Ten. XapakTep ABMKEHUS U B3aUMOJICHCTBHS
https://m.edsoo.ru/c44d02e2
YaCTHI] BEIECTBA
m Macca u pazMepsl MOJIEKYIT (AaTOMOB). bubmuorexa [JOK
KomuuecTtso BemectBa. [locrossanas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temnepatypa. TeroBoe paBHoBecue. [lkana bubnuoreka [JOK
Henscus https://m.eds00.ru/0070d493
46 Pemenue 3amau bubmorera [IOK
https://m.edsoo.ru/1531aba5
47 Mneanpubiii ra3. I'a30Bbie 3aKOHEI bubmorexa LOK
https://m.edsoo.ru/1deb2367
43 VYpaBuenue MenpeneeBa-Knanelpona. bubnuoreka [JOK
Pemrenue 3agau https://m.edsoo.ru/8d12c¢328
bub K
49 AbcomoTHas Temneparypa. 3akoH JlanbroHa uoamorexa O
https://m.edsoo.ru/14e02d1f
50 H3omnporiecchl B u€aIbHOM rase ¢ bubnunorexa [JOK
MOCTOSIHHBIM KOJIMYECTBOM BeIleCTBa https://m.edsoo.ru/68878d51
51 I'paduueckoe nmpeacTaBaeHue H30MPOLIECCOB: bubnuorexa [IOK
M30TEpMa, U30X0pa, u306apa https://m.edsoo.ru/1344327b
bub OK
52 OcnoBHoe ypaBHeHue MKT nomrorexa [

https://m.edsoo.ru/c8094721




bubmuoreka [JOK

53 Pemrenue 3agau
https://m.edsoo.ru/10265a05
CBs13b a0COJIIOTHOM TeMIIepaTyphI

54 TepMOHHHaMI/\I,quKOﬁ CIiI,CTeMH co epeHelt https://m.edsoo.ru/c38af875
KHHETUYECKOM IHEpruei mocTynaTeabHOro
TEIJIOBOTO JIBMKEHUS €€ YaCTHUII

55 O060061eHre u cucTeMaTu3alus 3HaHu| 1o bubnuorexa [JOK
teme "OcHoBbel MKT" https://m.edsoo.ru/09d12fd8

" " bubnuorexa [JOK

56 KonTponsnas padora no teme "OcHoBsl MKT hitps://m.edsoo.ru/1 3adads9
Tepmonnuamudeckas cuctema. 3aiaHue
BHEIIHMX ycnoBui uist T/l cucreMsl.

57 Bremnne 1 BHyTpeHHUE TapaMeTpBI. bubnuoreka [IOK
[Tapametpsl T/l cucTeMbl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAQYEHMS BEJIMYHH, ONIMCBHIBAIOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHAMUKH.

58 CamornpousBoJibHas penakcarus T/l cuctembl bubmmorexa [OK

https://m.edsoo.ru/8ec512f0
K TEILIOBOMY PaBHOBECHIO

59 Mojienp uieanbHOro ra3a B TepMOIMHAMUKE. bu6mmoreka [JOK
YcnoBusi IPUMEHUMOCTH 3TON MOJEITH https://m.eds00.ru/29355001

60 VYpaBuenue Meneneena-Knanelipona u bubnunoreka [JOK
BbIpaKEHUE /JIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
Bripaxkenue i1 BHyTpeHHEN 3HEprun

61 OJTHOATOMHOTO HJIeaJIbHOTO Ta3a. bubnuoreka [JOK
KBazucrarnueckue 1 HECTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI

62 OneMeHTapHas paboTa B TEpMOIMHAMHUKE. Bubmmorexa LIOK

https://m.edsoo.ru/741d5738




Beruncnenue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme

Tennonepenada kak crnoco0d U3MEHEHUs

. bu6mmoreka [{OK
63 i:::g;ﬁi{?aaﬁf TH cucremsr be3 https-/m. edsoc])_.[ru/3d734561
64 KonBekuus, TEmIonpoBOIHOCTb, U3ITYYEHUE bubmorexa HOK
https://m.edsoo.ru/157b54cd
KonnuecTBo TemnoTel. TemmoéMKoCTh Tena.
65 VY aenpHast 1 MOJISIpHAs TEIUIOEMKOCTH bubnuoreka [JOK
BEILIECTBA. Y IeIbHAs TEIJIOTA CTOPAHUS https://m.edsoo.ru/7ba67355
TOILIMBA
66 Pacuér xonuuecTBa TEIIOTHI MTPU bubmuorexa [JOK
TerIonepenayde https://m.edsoo.ru/1dbSad4e
67 [Tonsatue 06 annabaTHOM Tiporiecce. [lepBorit bubnuorexa [JOK
3aKOH TEPMOJMHAMUKHU https://m.edsoo.ru/d8098824
68 KonnuecTBo TETIOTH 1 paboTa Kak MEphI bubmuorexa [JOK
W3MEHEHUs BHYyTpeHHel sHepruun TJ] cuctemsl https://m.edsoo.ru/b047alcd
BTopoii 3ak0oH TepMOAMHAMUKY IS
69 paBIfOBeCHBIX u HpepajHOBeCHBIXHHpOHCCCOB. bubmmorexa [TOK
HeoGpaTHMOCTb MPHPOHEIX MPOLECCOB https://m.edsoo.ru/c6f4f464
. bubmuoreka [JOK
70 [Tpuniumne! gefictBus TertoBbix MamuH. KIT/] hitps://m.c dsoclfru/2e94 5513
bubmuoreka [JOK
71 MakcumanbHoe 3HaueHue KIT1. [ukn Kapuo hitps://m.c dsoclfru/ £e3857h9
bubmuoreka [JOK
72 Pemenue 3azau https://m.edsocl)_.[ru/b3efa18b
73 DKOJIOTUYECKHUE aCHEeKThl UCIOJIb30BaHUS bubnunoreka [JOK

TEIUIOBBIX ABUTraTeiael. TemnoBoe 3arpsA3HCHUC

https://m.edsoo.ru/9867aaa7




OKpYKaroLIEn CpeJIbl

74 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/c8c70432
75 O06o01IeHne 1 cucTeMaTru3anus 3HaHU! 110 bubnuorexa [JOK
teme "TepmoauHamuka. TernoBsle MalIuHbL" https://m.edsoo.ru/28d62b3f
76 KonTponsHas pabora o teme bubnuorexa [JOK
"TepmoauHamuka. TernaoBble MaliuHb!" https://m.edsoo.ru/1b6e26¢5
[TapooOpazoBanue u koHeHcanus. Mcnapenue
POODP P bubmmoreka [IOK
77 U KUIICHUE. Y JeNbHas TeIoTa
https://m.edsoo.ru/6f8e6777
napooOpa3oBaHUs
HacelmenHpie 1 HEHACHIIIEHHBIE MTAPHI.
KavecTBeHHast 3aBUCUMOCTD IUNIOTHOCTH U
JTABJICHUS] HACBIILIEHHOTO T1apa OT
P i bu6mmoreka [IOK
78 TEMITepaTyphl, UX HE3aBUCUMOCTh OT 00bhEMa
https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Napa. 3aBUCUMOCTh
TEMIIEpaTypbl KAIIEHHS OT JaBJICHUS B
KUJKOCTH
79 Bnaxxnocts Bo3yxa. AGCOIIOTHAS U bubnuoreka [JOK
OTHOCUTEJbHAsA BJIAXKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pewrenue 3anau
8 https://m.edsoo.ru/18e95ff3
81 Teépnoe teno. Kpucrammmaeckue u amopdHbie bubnuoreka [JOK
Tesla. AHU30TPOIHUS CBOMCTB KPUCTAIIOB https://m.edsoo.ru/20a88a03
2 [lnaBnenue u Kpucramumsauus. Y aeinbHas bubnunoreka [JOK
TeruioTa masneHus. Cyonumarus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpaOTO Tena. PacTskenue u
bu6mmoreka [JOK
83 cxarue. Casur. Monyns FOHra. Ilpenen

YIpYyrux nehopMaruii

https://m.edsoo.ru/dalaab10




TermoBoe paciMpeHne KUAKOCTEN U TBEPABIX

bubmuoreka [JOK

84 TeJ1. AHTapMOHU3M TEIUIOBBIX KOJICOaHU
https://m.edsoo.ru/7baSedf2
YaCTHI] BEI[ECTBA
25 [IpeoOpazoBanue sHeprun B (HazoBBIX bubnuorexa [JOK
rnepexoax https://m.edsoo.ru/97a0672f
b K
86 VYpaBHeHuUe TEII0BOro HanaHca nommorexa HO
https://m.edsoo.ru/ab1521fb
bubmmoreka [{OK
87 Pemenue 3ana
HICHHE a7t https://m.edsoo.ru/8ab7f40d
[ToBepxHocTHOE HaTshxeHHe. KanusipHbie
88 aBJeHUs. [{aBieHue Mo UCKPUBJIEHHON Bubnmorexa [IOK
' A P https://m.edsoo.ru/b42f1{97
MOBEPXHOCTHIO KUJIKOCTH. Popmyna Jlamnaca
O06o01enre U cucTeMaTr3alys 3HaHUH 110
" bubmuorexa [JOK

89 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.

" https://m.edsoo.ru/0b52575¢
®da3oBbIE IEPEXOIBI

90 KonTtponbHas padoTa o Teme "ArperaTHbie bubnuoreka [JOK
cocTosiHMS BeniecTBa. @azoBblie mepexo bl https://m.edsoo.ru/7dc2a739
DnekTpu3anus Tei U €€ MpOosIBICHUS.

01 DnekTpuyeckuil 3apsa. /IBa Buaa bubnuoreka [IOK
3JIEKTPUYECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
JURJIEKTPUKHU U MTOJIYIIPOBOIHUKHU

9 DNIeMEHTapHBIN 3JIEKTPUUYECKUN 3apsia. 3aKOH bubnunoreka [JOK
COXPAaHEHUs NEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/f49afd24

93 B3aumoperictBue 3apsinoB. ToueuHblie 3apsiibl. bubmuoreka [JOK
3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [JOK

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

https://m.edsoo.ru/08fc19bc




Dnektpuyeckoe nose. Ero neiictBue Ha

bubmuoreka [JOK

95
DIIEKTPUUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB MEKTPUYECKOTO TOJIS.

96 [Tpo6uertit 3apsia. JInaun HanpsHKEHHOCTH bubnuorexa [JOK
ANEKTPUIECKOTO 1oJIs. OTHOPOIHOE https://m.edsoo.ru/3dac6957
AIIEKTPUYECKOE I10JIE

97 [ToTeHManbHOCTh 3IEKTPOCTATUHYECKOTO bubnuoreka [JOK
11oJ1s1. Pa3HOCTE NOTEHIMAIOB U HAIIPSHKEHUE https://m.edsoo.ru/80021447
[ToreHnumansHas sSHEpTUs 3apsaa B

bubmmoreka [{OK
98 ANeKTpocTaTuueckoM moJe. [lorenmman
https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS

99 CBs3b HAPSHKEHHOCTH MOJISL U PA3HOCTH bubmuorexa [JOK
MOTEHIUATIOB JJIS DJIEKTPOCTATAUYECKOTO TOJIA https://m.edsoo.ru/df7a6838

100 [TpuHIUIT CYynEepHnO3UIIMU AIEKTPUUECKUX bubnuoreka [IOK
noJien https://m.edsoo.ru/Ocfedabe

bubnuoreka [IOK

101 Pemenue 3agau nommorexa L

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

102 [Tosie Toueuynoro 3apsaa. [losie paBHomMepHO bubnuoreka [JOK
3apsOKEHHOU chephl https://m.edsoo0.ru/b297b5¢3
[Tone paBHOMEPHO 3apsKEHHOTO IO 0OBEMY

. bu6mmoreka [JOK
103 mapa. [lone paBHOMEpPHO 3apsiKEHHOU
N https://m.edsoo.ru/f7a665ee
0ECKOHEYHOM MI0CKOCTU

104 [IpoBOAHMKH B 31EKTPOCTATUYECKOM MOJIE. bubnunorexa [JOK
YcnoBue paBHOBECHS 3apsiioB https://m.edsoo.ru/32405¢eab

105 JIMBIEKTPUKH U TIOITYIPOBOAHHUKH B bubnuoreka [IOK
DJIEKTPOCTATUYECKOM II0JIE https://m.edsoo.ru/060ebab5

106 Konnencarop. D1eKTpo€MKOCTh bubnunoreka [JOK

KOHACHCATOpPA. BHCKTpOéMKOCTB IIJIOCKOT'O

https://m.edsoo.ru/845b4f73




KOHJICHCATOPa

107 [TapannensHOE cOeTMHEHNE KOHICHCATOPOB Bubmmorexa LIOK
P s A p https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAUHEHNE bu6mmoreka [{OK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsHKeHHOTO KOHASHCATOpa bubmorexa HOK
privtsap A P https://m.edsoo.ru/73a34f18
bubmmoreka [{OK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBr>keHre 3apsKEHHOW YaCTHIIbI B bu6moreka [IOK
OZTHOPOJHOM DIIEKTPUUECKOM II0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o0meHre B CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [JOK
Teme "DnekTpuueckoe mnosjie" https://m.edsoo.ru/5752603f
114 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"Onexkrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuina Ttoxka. [TocTossHHBIN TOK. Y CIOBUA
115 CYIIIECTBOBAHUS MOCTOSTHHOTO 3JIEKTPUYECKOTO bubmmorexa [TOK
Y p https:/m.eds00.ru/233311b5
TOKa
bub6 K
116 Hctounuku Toka. Hanpspkenue u 3J1C uommorexa T10
https://m.edsoo.ru/0839al15
117 3akoH OMa Ui ydacTKa Henu. DIeKTPUUECKOoe bubnuoreka [JOK
COIIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD COIPOTUBIICHUS OJHOPOTHOTO
118 MPOBOJHUKA OT erlz) JINHBI U HJ'IHO 5 If bubmorexa HOK
p 8 a Han https://m.edsoo.ru/95fcdf51
MOINEPEYHOI0 CEYEHUS
119 Y enpHO€ CONPOTUBIICHUE BEILIECTBA. bubnunoreka [JOK




Pemenue 3amau

https://m.edsoo.ru/437f8300

120 [TocnenoBarenbHoOE, MapaiesibHOE, bubmuoreka [JOK
CMEIIaHHOE COEIUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX IIEKTPUUECKUX LIENIEH. bubnuoreka [JOK
[IpaBuna Kupxroda https://m.edsoo.ru/1794cf37
122 Pemenue 3agau bubmmorexa LOK
https://m.edsoo.ru/3881b469
123 PaboTa anexTpuueckoro Toka. 3akoH oy bubmmoreka [{OK
—Jlenna https://m.edsoo.ru/a3605¢5¢
bu6moreka [IOK
124 P
clieHme sanat https://m.eds00.ru/6761bfOf
125 MOIIHOCTD 3JIEKTPUYECKOTro TOKa. TernmoBast bu6moreka [IOK
MOIIIHOCTH, BBIIEIEMAs HA PE3UCTOPE https://m.eds00.ru/99750a6f
126 Pemtenue 3amay bubmorexa LOK
https://m.edsoo.ru/eb72fc24
127 OJIC u BHyTpEHHEE CONTPOTUBIICHUE bubnuoreka [JOK
HUCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 1 MOJTHOM (3aMKHYTOM ) bubnuoreka [JOK
AJIEKTPUYECKOMN LIeTH https://m.edsoo.ru/221f40fb
129 Pemenne 3amau Eubmorexa HOK
https://m.edsoo.ru/3580b679
130 MOoOIIHOCTE UCTOUYHHKA TOKA Bubmiorexa OK
https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3ambikanne bubmorexa HOK
https://m.edsoo0.ru/5465632
bu6mmoreka [JOK
132 KonpaeHncarop B ienu NoCTOSTHHOTO TOKa
https://m.edsoo.ru/3536813e
133 Pemenue 3amau bubmuoreka [JOK




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

134 Pemenne 3agau o reme "llocTostHHBIN bubmuoreka [JOK
AIEKTPUUECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemrenue 3amgau mo reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUH TOK" https://m.eds0o.ru/744261b8
136 Pemenue 3amgau o reme "[locTostHHBINM bubnuoreka [JOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/eb5d4687
137 O060061eHre u cucTeMaTu3alus 3HaHu| 1o bubnuorexa [JOK
teMe "TloCTOSIHHBIN 37eKTpUYecKuil TOK" https://m.edsoo.ru/bfd7a050
138 KonTponsnas pabora no teme "IlocTossHHBIN bubnuoreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKTpruYecKas MPOBOJUMOCTh Pa3JIMUHBIX
. bubmuorexa [JOK
139 BEIIECTB. DJNEKTPUUECKUN TOK B METaJIax.
https://m.edsoo.ru/da794295
CBepXnpoBOAUMOCTh
DIJIEKTPUYECKHI TOK B paCTBOpAX M paciuiaBax
bu6mmoreka [IOK
140 AIEKTPOIUTOB. 3akoHbl Dapanes as
https://m.edsoo.ru/4b423491
3JEKTPOJIN3a
N bub OK
141 DJIEKTpUYECKHI TOK B razax. [lnazma nommoreka L
https://m.eds00.ru/92d92f76
142 DIIEKTPUYECKUI TOK B BakyyMe. BakyyMHbie bubnuoreka [JOK
MPUOOPHI https://m.edsoo.ru/2E+160
143 DIEKTPUYECKUN TOK B MOJTYIPOBOJHUKAX Bubmmorexa LIOK
p yip A https://m.edsoo.ru/ab61c660
bub OK
144 [TonyrnpoBOAHUKOBBIE TPUOOPHI nommoreka L{
https://m.eds00.ru/83622200
®usnueckuil NpakTUKyM o teme "M3mepenue
P ™ P bubmuoreka [JOK
145 CUJIbI TOKA U HANPSDKEHUS B LIENU

MOCTOSIHHOT'O TOKA IIPHU ITOMOIIIHU dHAJIOTOBLIX U

https://m.edsoo.ru/5643ea56




IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB" WK
"3HakoMCTBO ¢ M (ppoBOil MabopaTopueii Mo
¢usuke. [Ipumepsl n3MepeHus: GU3NIECKUX
BEJIMYUH TP MOMOIIN KOMITBIOTEPHBIX
JTATYUKOB"

146

duznyeckuil npakTukym o teme "M3yuenue
HEPABHOMEPHOTO JIBMKEHHUSI C LEIbIO
OTIpeJieNIeHUs MTHOBEHHOM ckopocT"

bubmmoreka [{OK
https://m.edsoo.ru/f6292f5f

147

®uznyeckuil npakTukym o teme "M3mepenue
YCKOPEHUS TIPH MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBIDKCHHH 110 HAKIIOHHOM
mwiIockoct" i "UccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JIBYDKCHUN"

bu6moreka [IOK
https://m.eds00.ru/6960b6ef

148

du3nyecKui mpakTuKyM 1o teme "M3mepenne
YCKOPEHUsI CBOOOTHOTO TMa/IeHUs" UiIH
"N3yueHue IBUKEHHS TeJla, OpOIIEHHOTO
TOPU30HTAJIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

du3nYeCcKui MpakTUKyM 110 Teme "N3yuenue
JBIDKECHUSI TEJIa TI0 OKPY)KHOCTH C TTOCTOSTHHOM
10 MOJTyJIt0 ckopocThio" win "HMccnenoBanue
3aBHCHMOCTH TIEPHOJ1a 0OpaIeHus
KOHHYECKOTO MasTHUKA OT €ro mapameTpoB"

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

150

®usnueckuil NpakTUKyM 1o teme "M3mepenue
PaBHOACHUCTBYIOIIEH CHIIBI TTPU JBUKCHUH
Opycka 1Mo HaKJIOHHOM MIOCKOCTU" UITU
"[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH
BpEMEHU JIBIKEHUS OpycKa M0 HAKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84




maccer"

151

®u3NYEeCKUN IIPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MIPY)KUHE H PE3UHOBOM
obpasiie, ot ux aedopmarun” wim "M3ydeHue
JIBUKCHHSI CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO,
MePEKUHYTOM uepe3 JErku 6ok"

bubmmoreka [{OK
https://m.edsoo.ru/b55b81al

152

®uznyeckuil npakTukym o teme "M3mepenue
Ko3(¢duimeHTa TpeHus 10 BEJIUYHUHE YTIIIOBOTO
ko3 durmenta 3aBucumoctu Frp(N)" nnm
"UccnenoBanue OBMKEHUS OpycKa 1Mo
HaKJIOHHOM TUIOCKOCTH C IEPEMEHHBIM

ko3¢ punmenTom Tpenus" wiu "M3ydenue
JIBH>KEHUS Tpy3a Ha Bajly ¢ TpeHuem"

bu6moreka [IOK
https://m.edsoo.ru/b83b1607

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yCcao0BHil paBHOBECHS
TBEPAOTO Tea, UMEIOIIEro OCh BpaiieHus"
uiu "KoHCTpyupoBaHue KPOHIITEHHOB U
pacuér cuit ynpyroctu" unu "U3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOIIETO
IJI01ab OTIOPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4{7

154

®usnueckuil NpakTUKyM 1o teme "M3mepenue
UMITyJIbCa TeJla IO TOPMO3HOMY MTYTH" WU
"N3mepeHue CUIlbl TATH, CKOPOCTH MOJICIH
ANEKTPOMOOUIISI 1 MOIIIHOCTH CHJIBI TSATU" WK
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TeJla C
nMIyascom cuiel" win "HMccnenoBanue
COXpaHEHUsl UMITYJIbCa IPH YIPYTOM
B3auMoeiictBun" win "M3mepenue

bubmuoreka [JOK
https://m.edsoo0.ru/8561b28e




KHUHETUYECKOM SHEPTUU TeJa 0 TOPMO3HOMY

"

IIyTH

155

duznyeckuil npakTukym no teme "M3yuenue
M30TEPMHUYECKOTO Tpoliecca (PEKOMEHI0BAHO
KCIIOJb30BaHUEe IU(PPOBOM JabopaTopun)" uimm
"U3yuenne u30XopHOTo mpoiecca’ win
"U3yuenue nzobapHOTro mporecca’ win
"[IpoBepka ypaBHEHUs COCTOSHUA"

bubmmoreka [{OK
https://m.edsoo.ru/e0fe7e07

156

®uznyeckuil npakTukym o teme "M3mepenue
yaenpbHou TemoéMmkoctr" nmm "MccnegoBanue
MpoIeCcca OCThIBAaHUSA BEIIECTBA" MIH
"UccnenoBanue aaunabaTHOTO mporecca’ uin
"N3yueHne B3aNMOCBSI31 YHEPTUH
MEKMOJIEKYJIIPHOTO B3aUMOJCHCTBUA U
TeMIepaTypbl KUTIEHUS )KUAKOCTEH"

bu6moreka [IOK
https://m.edsoo.ru/2f2faa61

157

du3nyecKuil MpakTUKyM 1o Teme "N3yuenne
3aKOHOMEPHOCTEHN UCIIAPEHUS KUAKOCTEH"
uinu "M3Mepenne yaenbHOM TeIIOThI
riaByieHus apaa" win "M3ydenue cBOMCTB
HaChIIEHHBIX TTapoB" uinu "M3mepenue
a0COTIOTHON BIQXKHOCTH BO3/1yXa M OLIEHKA
Macchl apoB B nomerienun". Msmepenue
K03 (uIMeHTa TOBEPXHOCTHOTO HATSKEHHUS

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

158

dusnueckuil NpakTUKYM 10 TeMe
"HaGnroneHnue npeBpaiieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPA B SHEPIUIO
n3iydeHus ceeroanona’ uimm "Msydyenne
IIPOTEKAHMSI TOKA B LIETH, COEpKaIEN
koHJeHcarop" win "Pacnipenenenue pazHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377




MIOTEHLMAJIOB (HAIIPSDKEHUS) IPU
MOCIIEI0BATEIBHOM COEIUHEHUN
KOHJIEeHCaTopoB"

PuU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue CMEIIaHHOTO COEIMHEHUS

159 pesuctopoB" wiu "M3Mepenue yneabHOro bubnuoreka [JOK
CONPOTHBIIEHUS IPOBOJHUKOB'" WK https://m.edsoo.ru/2b179d98
"UccnenoBannue 3aBUCUMOCTH CHITBI TOKA OT
HaIpPsDKEHUS JTs JIaMITbl HaKaJIuBaHUs "
®u3NYEeCKU NIPAKTUKYM IO TEME
"Habmronenue anexrponuza" unm "U3mepenue
3apsiga OJHOBAJIEHTHOIO HOHA" WIIH

160 "HccnemoBanue 3aBUCUMOCTH COTIPOTHBIICHUS EtTiJ.I;IrZT:CI;; 212/124136690]
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" HIIH T '

"CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKHI
nuona"
Peseprubrit ypok. O6001eHNE 1

161 cUCcTeMAaTU3alys 3HaHUH I10 TEME bubmorexa LOK
R TRp— https://m.edsoo.ru/ed017d93

162 PeseprubIit ypok. O6001meHNE 1 bubnuoreka [JOK
cucTeMaTu3auus 3Hanui 1o teme "JInHamuka" https://m.edso00.ru/3149956b
PesepBuslit ypok. O6001IeHEe U

163 cucTeMaru3anysa 3HaHuH 1o Teme "CraTtuka Et?]i?;;?:(iigg/léf9752ac
TBEpAOro Tema"

PesepBusiit ypok. O6001IeHE U

164 CUCTEMATHU3aIHA 3HAaHUH 0 TeMe ""3aKOHEBI E;i?;;f(iifﬁiwdf%c
COXpaHEHUs B MeXaHUKe" T '

165 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK

cucreMatu3anys 3Hauii mo reMe "OCHOBBI

https://m.edsoo.ru/de148976




MOJIEKYJIIPHOKMHETHYECKOM Teopun”

PesepBHriii ypok. O600IIeHNE 1

bu6mmoreka [{OK

166 cUCTEeMaTH3aIus 3HAHUK 110 TeMe 1
https://m.edsoo.ru/Obcc77cl
"TepmoauHamuka. TernaoBble MaliuHb!"
PesepBHeIit ypok. O600IICHNE 1
167 CHCTEMaTH3alMs 3HAHUH 10 TeME | bubmmoreka [{OK
"ArperaTHble cocTOsIHUS BelecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexopl"
PesepBubIit ypok. O60011eHNE 1
P P ill bubnuoreka [JOK
168 CUCTeMaTH3aIus 3HAaHUH TI0 TeMe 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIE
Peseprubrit ypok. O6001eHNE 1
P P EII bubmuorexa [JOK
169 CHCTEMATU3alUs 3HAHUH 10 TEME 1
" o . " https://m.edsoo.ru/3caebdal
[ToCcTOSIHHBIN 3JIEKTPUYECKUI TOK
PesepBublit ypok. O6001IeHEe U
170 CI/ICTIe)MaTI/I?,Zp us 3HaHPII>I'IH o teme "Toku B 1 Bubnmorexa [IOK
B " https://m.edsoo.ru/cc7681d4
pa3JIMYHBIX cpeaax
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
B3anmopelicTBre TOCTOSTHHBIX MarHUTOB U
bubmmoreka [IOK
1 IIPOBOJIHUKOB C TOKOM. MarHurtHoe mnoiJe. 1
https://m.edsoo.ru/487a8593
I'unore3a Ammnepa
BexTop maranTHOM nHAYKWH. [TpuHITAT
P o up bubmuorexa [JOK
2 CyNEPHO3UIMYA MATHUTHBIX TToJIeH. JInnnn 1
. https://m.edsoo.ru/4clabccb
MAarHUTHOW WHIYKIIUH
3 MarauTHO€ 1oJie TPOBOTHUKA C TOKOM. OTBIT 1 bubmuorexa [JOK
Opcrena https://m.edsoo.ru/d35d5262
bu6mmoreka [IOK
4 Cuna Amriepa, €€ HapaBJIE€HUE U MO 1
118 AMIIEpd, €¢ HATIPABIICHIE 1 MOLYIE https://m.edsoo.ru/26d9c5ba
bubmuorexa [JOK
5 Pemtenue 3amay 1 nommorexa I
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. | bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HalpaBJICHHE U MOYIIb.
P ? v bubmuoreka [JOK
7 JIBr>keHue 3apsiKEHHOW YaCTUIIbI B 1
https://m.edsoo.ru/c97afaal
OJHOPOJTHOM MAarHUTHOM TI0JI€
8 Permrenue 3agau 1 Bubmiorexa OK
https://m.edsoo.ru/504e98c7
bu6mmoreka [JOK
9 Pa6ota cunbl Jlopennia 1
peHIl https://m.edsoo.ru/d518bedb
10 Pemenue 3amau 1 bubmuoreka [JOK




https://m.edso0.ru/93617bd9

1 MarauTHO€ 10JI€ B BEILIECTRE. bubmuoreka [JOK
deppoMarHeTuky, rnapa- u IMaMarHeTuKu https://m.edsoo.ru/30ff9608
2 OcHoOBHBIE CBOMCTBA (PePPOMArHETUKOB. bubnuorexa [JOK
[Tpumenenne heppoMarHeTHKOB https://m.edsoo.ru/0b58190a
bubmmoreka [{OK
13 Pemenue 3agau mo reme "Ma oe noJe"
HHCHIE SAIAT TO TEME - VIATHITTHOE HOT https://m.edsoo.ru/5b55¢307
bubmmoreka [{OK
14 Pemenue 3agau mo reme "Ma oe noJe"
HHCHHE SIaT O TeM THITTHOC 1O https://m.edsoo.ru/41c4ae8a
15 SIBrIeHME AIEKTPOMArHUTHOW HHAYKIIUH. bu6moreka [IOK
[ToTok BEKTOpa MarHUTHOM MHIYKIIUN https://m.edsoo.ru/b3efalcl
bu6moreka [IOK
16 2]1C
AC mykin https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHON MHIYKIIUH bubmuorexa [JOK
®dapanes https://m.edsoo.ru/abdec188
bu6mmoreka [IOK
18 B .T o
HXPEBOE SICKIPHHCCROE HOJIE. TOKH F2YKO https://m.edsoo.ru/15abel140
bu6mmoreka [JOK
1 2]1C
? JIC MHAYKUIH B ABIDKYILIXCS OPOBONHHKAX https://m.edsoo.ru/0235¢c02
bu6mmoreka [JOK
20 P
cliieHme sazat https://m.edsoo.ru/4dfda618
bubmuorexka [JOK
21 Hpasuo Jlenua https://m.edsoo.ru/bbc22726
” NunykrtuBHOCTh. KaTynika HHIYKTUBHOCTH B bubnuoreka [IOK
LIENH ITIOCTOSSHHOI'O TOKa https://m.edsoo.ru/621eae9d
3 SABnenue camounaykiuu. J/C bu6mmoreka [JOK
CaMOUWHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO TOJIS KaTYHIKH C TOKOM. bubnuoreka [IOK




DIEeKTPOMarHuTHOE IoJjie

https://m.edsoo.ru/b3c0adl 1

25 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/88f69d2b
26 O06o01IeHne 1 cucTeMaTr3anus 3HaHU! 110 bubnuorexa [JOK
Teme "DieKTpoanHaMuKa” https://m.edsoo.ru/76484025
7 KonTponsnas pabora o teme bubnnorexa [JOK
"DnexTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
)% KonebarensHas cucrema. CBOOOIHBIE bubmmoreka [{OK
Kojebanus. 'apmMoHnyeckue KoyieoaHus https://m.edsoo.ru/7¢1db385
29 KunemaTtnueckoe n IMHAMHUYECKOE OTTMCAHHUE bu6mmoreka [IOK
KOJe0aTeNIbHBIX ABMKESHUI https://m.edsoo.ru/87ce9498
DHepreTuveckoe onvucanue. BeiBos
30 JTUHAMUYECKOTO OTTMCAHMS TAPMOHUYECKHUX bubmuorexa [JOK
KOJIeOaHUHW U3 UX DHEPTEeTUUYECKOTO U https://m.edsoo.ru/e3c¢99692
KHHEMATUYECKOTO OTTUCAHUS
31 Awmruutyna u ¢asza koaedbaHuit bubmorexa OK
https://m.edsoo.ru/7a0c439a
[Tepuona u yactora kosnebanuii. [lepuos
MAaJIbIX CBOOOJHBIX KOJI€OaHUI
bu6mmoreka [JOK
32 MaTeMaThu4eckoro MasitTHuka. [lepuon
. https://m.edsoo.ru/e0399319
CBOOOIHBIX KOJICOAHUN TIPYKUHHOTO
MasITHUKA
13 3aryxaromue Koyebanus. BeinyxieHHbIe bubnuoreka [IOK
koJieOanus. Pe3onanc https://m.edsoo.ru/72¢93d09
34 ABTOKOJICOAHUS bubmorexa HOK
https://m.edsoo.ru/6add2644
35 Pemenue 3amau bubmorexa [IOK

https://m.edsoo.ru/addeec71




https://m.edsoo.ru/756123c5

36 Ypok-koHpepenmus "MexaHU4IeCKHe bubnmoreka [JOK
KOJIeOaHHS B MY3bIKQIBHBIX HHCTpYMEHTaX" https://m.edsoo.ru/8ef587be
37 O06o01IeHne 1 cucTeMaTr3anus 3HaHU! 110 bubnuorexa [JOK
teme "MexaHndeckue KoyieOanus " https://m.edsoo.ru/eb84182f
18 DNeKTpOMarHuTHbIE KOJICOaHUsI. bubnuoreka [JOK
KonebarenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTUTY b
Py vaI bubmmoreka [{OK
39 3aps/ia KOHJIEHCATOpa C aMIUIATYI0U CUJTBI
https://m.edsoo.ru/093f9af1
TOKa B KOJIEOATETHHOM KOHTYpE
40 3aK0oH COXpaHEHHUs SHEPTHH B HI€ATLHOM bubmuorexa [JOK
KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaromue IeKTPOMarHuTHBIE KOJIeOaHusl.
bu6mmoreka [IOK
41 BrinyX1I€HHBIE 3JIEKTPOMArHUTHbHIE
https://m.edsoo.ru/5e668619
KojeOaHus
4 [Tepemennsbiii TOK. Pe3uctop u KoHaeHCATOP B bubnuoreka [IOK
LIENU TIEPEMEHHOTO TOKA https://m.edsoo.ru/84836152
43 Karyiika HHIYKTUBHOCTH B LIETTH bubnuorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
m 3akoH OMa Jyisl 2JIEKTPUYECKOM 1enu bubnuoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOTO TOKA.
. bubmuoreka [JOK
45 AMIUTUTYIHOE U JEHCTBYIOLIEE 3HAYEHUE
https://m.edsoo.ru/lcac6cdc
CWJIBI TOKA U HAIIPSDKEHUS
. bubmuoreka [JOK
46 Pe3oHaHC B anekTprYecKoi nenu
https://m.edso0.ru/087506df
b K
47 Pemienue 3agau nbsmmoreka LO

https://m.edsoo.ru/al6836a4




Wneanbublif Tpanchopmatop. [Ipoussoactso,

- bubmuoreka [JOK
48 nepenava u moTpedeHue MEKTPHISCKON
https://m.edsoo.ru/f97418ae
SHEPTUH
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 aneKTposHepruu. KynbTypa ucnosib30BaHus bubmmorexa [HOK
p pritit. BYIRTYP . https://m.edsoo.ru/a674d93
AJIEKTPOIHEPTUHU B IOBCEAHEBHOM KU3HU
bubmmoreka [{OK
50 P
CHieHHe saat https://m.edsoo.ru/ee6677ed
bubmmoreka [{OK
51 P
CHieHHe saat https://m.edsoo.ru/7cab59f8
50 O0600611eHre u cucTeMaTu3alus 3HaHu| 1o bubnuoreka [IOK
TeMe "DIeKTpOMarHuTHbIEC KoJaeOanus" https://m.edsoo.ru/401024a9
53 MexaHn4deckre BOJTHbI. XapaKTEPUCTUKU bubmuotexa [JOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
. bu6mmoreka [IOK
54 CBoiiCTBa MEXAaHNYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bub OK
55 3ByK. XapakTEPUCTHUKU 3BYKa nommoreka L
https://m.edsoo.ru/138b6f09
56 HNudpaszsyk u ynperpassyk. [llymoBoe bubnuorexa [JOK
3arpsiI3HEHUE OKPYKAIOUIEH CpeJibl https://m.edsoo.ru/7380038f
57 Permrenue 3agau Bubmorexa OK
https://m.edsoo.ru/cfd918bf
53 DNEeKTpOMarHuTHbIE BOJIHBL. M3mydeHue bubnnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus AMEeKTPOMArHuTHHIX BOJH. CBOMCTBa bubnunoreka [JOK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [IIkana 37€KTpPOMarHUTHBIX BOJIH. bubnuoreka [IOK

HpI/IMeHeHI/Ie QJICKTPOMArHUTHBIX BOJIH B

https://m.edsoo.ru/49belf9e




TEXHUKE U OBITY

IIpHHHHHLIpaﬂHOCBHSHIITeHeBHHGHHH.

bubmmoreka [{OK

61 Pannonoxkamus. DneKTpoMarHuTHOE
. https://m.edsoo.ru/9f96f1{8
3arpsi3HEHUE OKPYKaIOLIEH cpeibl
2 KonTtposneHas padota no teme "Konebanus u bubnuorexa [JOK
BOJIHBI" https://m.edsoo.ru/47985a0
63 Cger. 3aKOH NPSAMOJUHEHHOTO bubnuorexa [JOK
pacrpocTpaHeHus CBeTa https://m.edsoo.ru/f9566406
64 Pemenue 3aga4 Ha NpUMEHEHHUE 3aKOHA bubnuoreka [JOK
MPSIMOJIMHENHOTO PACIIPOCTPAHEHHSI CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue cBera. [Inockoe 3epkaino. bubmuorexa [JOK
Cdepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomnenne cBeta. AGCONIOTHBIN
OTHOCHTEJIbHBIN NIOKA3aTeIb MPEIOMIICHUS.
bu6mmoreka [IOK
66 [TonHOE BHYTpEHHEE OTpaKEHUE.
. https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTPAKEHUS
67 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB bubnuoreka [JOK
OTPAXKEHU U MPETOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nyden B mpusme. Jlucnepcus certa. bubnuoreka [JOK
CrnoxHblii cocTaB Oenoro cBera. et https://m.edsoo.ru/d8elc3be
69 JInn3pl. DOKyCHOE PaCCTOSHUE U ONITUYECKAs bubnuoreka [IOK
CcUJia JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenue n300paxxeHnil B TUH3aX U UX bubnunoreka [JOK
cUCTeMax. YBEIUYEHUE JINH3bI https://m.edsoo.ru/bb53b1dS
Pemrenue 3agau Ha nocTpoeHue
N bubnuoreka [JOK
71 M300paxKeHmil, MOIy4aeMBbIX C TIOMOIIBIO

JINH3

https://m.edsoo.ru/5a86809




bubmuoreka [JOK

72 ['na3 xak ontuueckas cucrema
https://m.edsoo.ru/ecd480a2
73 Pewrenne 3anau. IIpenensl npuMeHMMOCTH bubnuorexa [JOK
reOMETPUYECKOU ONITUKH https://m.edsoo.ru/cd174a10
bubmmoreka [{OK
74 CkopocTb cBETa M METO/IbI €€ U3MEPEHUS
https://m.edsoo.ru/f32aab06
75 Jucnepcus cera bubmorexa HOK
https://m.edsoo.ru/lelb6ccbe
76 HNurepdepentius creta bubmorexa HOK
https://m.edsoo.ru/5fc0c638
77 KorepeHnTHble HCTOYHUKH. Y CIIOBUS bubnuoreka [IOK
HaO0JI0/IEHUS] MAKCUMYMOB I MUHUMYMOB https://m.edsoo.ru/c6416d48
78 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
79 IT
PHMCHCHHE HHTCp{epeHIIHH https://m.edsoo.ru/668edbc8
20 Jnpaus ceera bubmuorexa [JOK
https://m.edsoo.ru/12ed04b5
81 Judpakunonnas pemérka. Y cioBue bubnuorexa [JOK
HaOIIOICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
82 Permrenue 3agau Eubmorexa HOK
https://m.edsoo.ru/d58c411a
23 ITontepedynocThs cBETOBBIX BOJH. [lonmsapuzanus bubmuorexka [JOK
CBeTa https://m.edso0.ru/e9890fe9
b K
84 Pemenue 3amau nommotexa O
https://m.edsoo.ru/c56¢8158
85 CBeToBBI€ SIBIIEHUS B IPUPOJIE Bubmmorexa LIOK

https://m.edsoo.ru/0b36363d




O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO

bubmuoreka [JOK

86 " "
teMme "OnTuka https://m.edsoo.ru/8a14748b
bubmmoreka [{OK
87 KonTpoabHag padora o teme «O a»
HIPOIIbHAZA paboTa Mo TeMe («CIITHK hitps://m.edsoo.ru/82315dd4
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKHU. 3aKOHEI DJIEKTPOIUHAMUKYA U bubnmorera [TOK
' poa https://m.edsoo.ru/c9bd77cb
MIPUHIIATI OTHOCUTEITLHOCTH
29 [TocTynaTel cienuanbHOM TEOPUU bubnuorexa [JOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenmna. Ycmosue
bu6moreka [IOK
90 NPpUIUHHOCTH. OTHOCHUTEIHLHOCTh
https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe/IJIeHHe BpEMEHHU 1
COKpAILIEHUE JTUHBI
01 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOMN bubnuoreka [IOK
YaCTUILbI https://m.edsoo.ru/853a64fc
9 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM bubnuoreka [IOK
PETMATUBUCTCKON YaCTHUIIb. DHEPTUS TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIOBOE U3IYUEHHE bubnmorexa [IOK
v https://m.edsoo.ru/f54035a5
bubmuorexka [JOK
94 3 B
AKOH CMeteuA Buta https://m.edsoo.ru/1c5{f752
95 I'unmore3a M. Ilmanka o kBanTtax. @OTOHBI Bubmorexa OK
https://m.edsoo.ru/a5ffa218
b K
96 DHeprus U UMIyJIbC GOTOHA nomorexa O
https://m.edsoo.ru/7fb307ec
97 ®otoadpdext. OnpiTol A. I'. Cronerosa. bu6nuoreka [IOK

3akoHsb! poTodrddexra

https://m.edso0.ru/8c68e5b9




08 YpaBHenue DitHmTeHA 1715 PoTodIPdeKTa. bubnmoreka [JOK
"Kpacnas rpannna” gportosdpdexra https://m.edsoo.ru/01ef4556
bubmmoreka [{OK
99 .0 I1. H. JIe6
Alaenetirie ceeTa. OmeITs eocaena https:/m.eds00.ru/64b4966
b K
100 BoJHOBEIE CBOMCTBA YaCTHIL nomorexa O
https://m.edsoo.ru/f59cfcec
Bounnsl e bpoiins. J{muaa BosiHbL 1e bpoins
A6 5P a Ae bp bubmmoreka [IOK
101 Y pa3Mepbl 001aCTH JIOKATU3AIUI
. https://m.edsoo.ru/5df8baf1
JBIDKYILEUCS YaCTHUIIBI
N bubmuorexa [JOK
102 KopnyckysipHO-BOJIHOBOU Ayaau3m
https://m.edsoo.ru/8ccab62a
b K
103 Judpakuus 3JeKTPOHOB Ha KpHUCTaJIax nommorexa 110
https://m.edsoo.ru/30dbal8c
Cneunduka u3sMepeHuil B MUKPOMUPE.
i P N P up bu6mmoreka [IOK
104 CoOOTHOIIEHHST HEOTTPEAECTIEHHOCTEM
. https://m.edsoo.ru/65783dec
I'eitzenbepra
bub OK
105 Pemenne rpaduyeckux 3ama4q nommoreka I
https://m.edsoo.ru/e70195bd
106 Pemenue pacu€tHbix 3a1a4 Eubmorexa HOK
https://m.edsoo.ru/ee9b3182
107 KontponbHas padoTa mo temam: "OCHOBBI bubnuoreka [JOK
CTO", "KopnycKyaspHO-BOIHOBOM Ayanu3m"” https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnunoreka [JOK
[Tnanerapnas moxaenb aroma Pesepdopaa https://m.edsoo.ru/312b750a
109 IToctynarel bopa Bubmmorexa LIOK
https://m.edsoo.ru/404dfa9a
110 Buns! ciektpoB. CriekTp ypoBHEH 3HEprun bubnunoreka [JOK

aToMa BOJ0OpoJia

https://m.edsoo.ru/cf74bl1a




11 CrioHTaHHOE U BBIHYXJECHHOE U3ITy4eHHE bubmmorexa [IOK
CBeTa https://m.edsoo.ru/f945d85¢
bubnuorexa [JOK
112 Jlazep »
https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa I'eiizen6epra-
113 I/I}B]ZEGHKO 3apsan u MaECOBOG IH/ICJI(I: a1pa bubnrotexa LIOK
- 9P pa- https://m.edsoo.ru/34ada5de
H3oTonel. PagnoakTMBHOCTH
3aKoH paJuoaKkTUBHOTO pacnaja. CBoiicTBa
114 MOHU3HUPYIOLIETO U3JIydeHUs. BinusHue bubnuorexa [JOK
PaavoaKTUBHOCTHU HA XUBbIE OPraHU3MBL. https://m.edsoo.ru/aab98bef
Ho3zumeTrpus
OHeprus CBA3U HYKJIIOHOB B s/pe. SInepHble
cuibl. Jledekt Maccrl siapa. AnepHbie
115 peakuuu. Snepusie peakTopsl. [IpoGiaemsbr bubnuoreka [IOK
YIIPaABJISIEMOTO TEPMOSIIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKHUE ACTIEKThl PA3BUTHUSI AAEPHOM
SHEPIreTUKHU
MeTtoapl perucTpalyy U UCCIEeI0BAHUS
3JIeMEHTapHbIX YacTull. OyH/1aMEeHTAIbHbIE
- bu6mmoreka [JOK
116 B3aMMOJICUCTBUS. bapruoHbl, ME30HBI U
. https://m.edsoo.ru/1ac08aSb
nentoHsl. [IpencraBnenue o CtanaapTHOM
Mo enu. KBapk-riirooHHast MOJI€b aJpOHOB
®usuka 3a npegenamu CTaHIapTHONW MOJECIIH.
i P R P bubmuorexka [JOK
117 TémHasa Marepus U TEMHAsI SHEPTUSL.
. https://m.edsoo.ru/c026£d37
EnuncTBO (hmznueckoil KapTUHBI MUpa
118 DTanbl pa3BUTHS ACTPOHOMUH. 3HAYEHUE bubnunoreka [JOK
aCTPOHOMUH https://m.edsoo.ru/ad73e145
119 [TpuMeHUMOCTh 3aKOHOB (PU3UKH IS bubnuoreka [IOK

0OBSICHEHUS npupoaAbl KOCMHUYCCKUX

https://m.edsoo.ru/39c44028




00BEKTOB. MeTobl aCTPOHOMUYECKUX
HUCCIIENOBAaHUN

COBpeMeHHI)IC OIITHUYCCKHUEC TCJICCKOIIbI,

bubmmoreka [{OK

120 PaMOTENECKOIIbI, BHEATMOCHEpHAS
https://m.edsoo.ru/4877aale
aCTPOHOMHUS

121 Bun 3Bé31H0r0 HeOa. Co3Be3nus, spKue bubnuoreka [JOK
3BE3/1bl, INIAHETHI, UX BUAUMOE JBHKCHUE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Cosnue. CosHeuHast

bubmmoreka [IOK
122 akTUBHOCTB. MicTounuk sHeprun CoJHIla U
. https://m.edsoo.ru/22748eb4
3BE3
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Jwnarpamma "crnieKTpanbHbINA KJ1acc — Bubnmorexa [IOK
P " P https://m.edsoo.ru/42169944
CBETUMOCTD
124 3Be3/1bI TJIABHOM NOCIIEIOBATEIBHOCTH bubamorera LOK
A A https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE

125 MPEJICTABICHUS O TPOUCXOKICHUHN U bubnuoreka [IOK
sposrorry CoJtHIA U 3BE37. DTamnbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]

126 Muneunsbiii [Iyte — nama [Nanaktuka. Tumbl bubnuorexa [JOK
rajakTuk. YEpHbIE ABIPHI B AJIpax rajlaKTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciumnpenne Beenennoil. 3akoH

bubmuoreka [JOK
127 Xaob6usa. Teopus bonbimoro B3peiBa.
https://m.edsoo.ru/3dbdf0d2
PenukToBoe u3nyuenue

128 MacmraGHast cTpykTypa Beenennoit. bubnuoreka [IOK

Meraranaktuka https://m.edsoo.ru/ce234633
. bubnunoreka [JOK
129 Hepeménnbie mpobaemMbl acTpOHOMUU i

https://m.edsoo.ru/d37d9ffe




Du3NYEeCKU IPAKTUKYM 110 TEME
"HccneqoBaHue MarHiuTHOT'O IIOJIS
nocTossHHBIX MarauToB" win "UccienoBanie

bu6mmoreka [{OK

130
CBOMCTB (heppOMarHeTHKOB'" HIIH https://m.edsoo.ru/67361aef
"UccnenoBanue neicTBUS NOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
@uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMiepa" unu "M3yuenue
" bubmmoreka [{OK
131 3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa
" . https://m.edsoo.ru/fcae91e9
nin "OnpeneneHre MarHUTHON MHIyKIIMM Ha
OCHOBE U3MEpeHHsI cuiibl Amnepa”
Pu3NYEeCKU IPAKTUKYM IO TEME
"HccmenqoBanne SBISHUS DIIEKTPOMArHUTHOM
132 " " P https://m.edsoo.ru/c36658da
nHayknun'" win "OnpeneneHne NHIyKIUU
BUXPEBOTO MArHUTHOTO TOJIS"
DU3NYECKUH TPAKTUKYM 10 TEME
133 "UccnenoBaHnue sIBJICHUS CAMOMHIYKIHM" bubmuorexa [JOK
niu "COopKa MOJIEIH 3JIEKTPOMarHUTHOTO https://m.edsoo.ru/b8fb6391
reseparopa"
Pu3NUEeCKU IPAKTUKYM I10 TEME
134 " P o 5 Saruit bubnuoreka [JOK
3MEPEHHE NEPUOIa CBOOOTHBIX KOJICOAHUI
P p " https://m.edsoo.ru/5d159d35
HUTSIHOTO U MPYKUHHOI'O MasiTHUKOB
Pu3NUEeCKUi IPAKTUKYM IO TEME
135 "Mneod ™ bubnuoreka [IOK
€00pa3oBaHUE IHEPTUU B IPYKUHHOM
beobp " P Py https://m.edsoo.ru/a28026bd
MasTHUKE
DuU3NYECKUN IIPAKTUKYM I10 TEME
136 "UccnenoBaHue NepeMEHHOr0 TOKa 4epe3 bubnunoreka [JOK

IIOCJIEOBATEIBHO COEIMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U pe3ucTop’ win

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




"HccnenoBanue pabOThl HICTOYHUKOB CBETA B
LIETIH TIEPEMEHHOT0 ToKa"

duznyeckuil npakTukym no teme "M3yuenue

bubmmoreka [{OK

137
rapamMeTpoB 3BYKOBOW BOJIHBI" https://m.edsoo.ru/b100661a
PuU3NYECKUH IPAKTUKYM 110 TEME
138 "U3mepenue nokasaresis npeaoMICHUS bubnuoreka [JOK
crexna" win "[lonydenne n3o0pakeHus B https://m.edsoo.ru/42569¢eal
CUCTEME U3 IJIOCKOTO 3epKaja U JIUH3bI"
@u3N4EeCKU TPAKTUKYM I10 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
139 accTo OT BeIIecTBa (Ha mpuMepe bubmorexa OK
TOSTHUS OT B
P perttee https://m.edsoo.ru/b879fb3f
x)uakux JH3)" wim "M3Mepenne GoKkycHOTO
paccTosHUA PacCEeUBAOIINX JIMH3"
DU3NYECKUH TPAKTUKYM 10 TEME
" bubmuorexa [JOK
140 Ha6nronenue audpaxiuu, naTepdepeHImm
" https://m.edsoo.ru/8b7ac737
U TIOJIIPU3AIIUU CBETA
DU3NYECKUH TPAKTUKYM 10 TEME
"OnpenesieHne UMIYJIbCa U SHEPTUU
bu6mmoreka [JOK
141 PENATUBUCTCKUX YacTull (1o gororpadusm
https://m.eds00.ru/63756c47
TPEKOB 3aPsKEHHBIX YaCTHUI B MArHUTHOM
nose)"
Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepenue nocrosinHon [lnanka Ha ocHOBe
" bubnunoreka [JOK
142 uccaenoanus porodddexra” wim
" https://m.edsoo.ru/eb916f82
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAUO/1 OT HaNpsKEeHUs "
DuU3NYECKUN IIPAKTUKYM I10 TEME
| bubnunoreka [JOK
143 HccnenoBanue criekTpa pa3peKeHHOro

aTOMapHOro BOAOpoJa U USMCPCHUC

https://m.edsoo.ru/ec651eb8




nmocTostHHOM Punbepra"

144

Du3N4EeCKUi IIPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
WCIIOJb30BaHueM jno3umMerpa’ win "M3ydenue
MOTJIONIEHUS OeTa-9acTUI] ATFOMHHHEM"

bubmmoreka [{OK
https://m.edsoo.ru/c3dabebe

145

PuU3NYECKU IPAKTUKYM 110 TEME
"Habmntonenus 38€34H0T0 HEOA
HEBOOPYXEHHBIM TJIa30M C UCIIOJIH30BAHUEM
KOMIMBIOTEPHBIX TPHIIOKEHUHN IS
OTIpeIeTICHUS TIOJIOKEHUS HeOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOYIIapHs U SIPKUe
3Bé31p!" i "HaOmroneHus B TeIeCKOIl
JlyHbI, UTaHET, TYMAHHOCTEW U 3BE3HBIX
CKoruieHuin"

bu6moreka [IOK
https://m.edsoo.ru/1072021e

146

O0o001enye U cucreMaru3anys 3HaHui. Poin
(bMBUKHM U ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM M ATHYECKOM
chepax IesaTeTbHOCTH YEIOBEKa

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O06001IeHne U cucTreMaTu3anus 3HaHui. Pois
1 MeCTO (PM3MKHU U aCTPOHOMUU B
COBPEMEHHOM Hay4yHOU KapTUHE MUpPa

bu6mmoreka [JOK
https://m.edsoo.ru/18f19f7c¢

148

O6o001enue u cucreMarusanus 3HaHuii. Ponp
¢buznueckoit Teopuu B GopMHUPOBAHUH
MIpe/ICTaBJICHHI 0 (PU3NYECKON KapTUHE MUPA,
MecTo (pU3UUECKO KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABICHUH O IPUPOJIE

bubmuoreka [JOK
https://m.edsoo.ru/e7d400f4

149

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO

bu6mmoreka [JOK




teme "Kunemaruka"

https://m.edsoo.ru/b032fc4b

O00011IeHME U CUCTEMATU3ALMS 3HAHUM 10

bubmuoreka [JOK

150 n n
teme "Kunemaruka https://m.edsoo.ru/4e31b507
151 O06o01IeHre U CHCTeMAaTH3alNs 3HAHUN TI0 bubnuorexa [JOK
teme "JIluHamuka" https://m.edsoo.ru/2dfbafc5
152 O060061eHre u cucTeMaTu3alus 3HaHu| 1o bubnuorexa [JOK
teme "Craruka TBEpA0rOo Tena" https://m.edsoo.ru/3ccad82e
153 O06o001enre U cucTeMaTr3als 3HaHu 10 bubnuoreka [JOK
TeMe "3aKOHBbI COXPAHEHUS B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
O06o01enre U cucTeMaTru3alus 3HaHUH 110
" . bubmuorexa [JOK
154 Teme "OCHOBBI MOJIEKYIISIPHO-KHHETHYECKON
" https://m.edsoo.ru/ed440ca8
TEOPUHU
155 O60061eHre u cucTeMaTu3alus 3HaHu| 1o bubnuoreka [IOK
teme "Tepmonunamuka. TennoBeie MalvHb" https://m.edsoo.ru/c63f7¢10
O06o01enre 1 cucTeMaTr3alys 3HaHUH 110
" bubmuorexa [JOK
156 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA.
R https://m.edsoo.ru/1d36b5b1
@da3oBbIE IEPEXOIBI
157 O0o001IeHNE B CHCTEMAaTH3alKs 3HAHUH 110 bubmuoreka [JOK
Teme "DnekTpuueckoe mnosjie" https://m.edsoo.ru/3bf0def9
158 O0o001IeHNEe B CUCTEMAaTH3alMs 3HAaHUH 10 bubmuoreka [JOK
teme "TloCTOSTHHBIN ANeKTpUUYECKU TOK" https://m.edsoo.ru/71453ee6
159 O00011IeHHE U CUCTEMATH3AIMsI 3HAHUH 110 bu6mmoreka [JOK
teme "Toku B pa3nu4HbIX cpegax" https://m.edsoo.ru/3d40077a
160 O00011IeHHE U cCUCTEMATH3AIMsI 3HAHUH 110 bu6mmoreka [JOK
teme "MarauTtHoe noJie" https://m.edsoo.ru/3b4c0b6ae
PesepBHeiit ypok. O6001IeHNE 1
P P N bubnuoreka [JOK
161 CHCTEMAaTHU3alMs 3HAHUH 10 TEME

"DJeKTpOMarHuTHas UHIyKIus"

https://m.edsoo.ru/053e2248




PesepBHsiit ypok. O600IIeHNE 1

. bubnmoreka [JOK

162 cucTeMaTu3alys 3HaHUH 110 TEME 1

" " https://m.edsoo.ru/d6310bfd
Mexannueckue KoJieOaHus
PesepBHrlil ypok. O00011€HIE U

163 CI/ICTIe)MaTI/BZp WS 3HAHUH 110 TEME 1 bubnmorera [TOK

: B g https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHbIE KOJieOaHus
PesepBubiit ypok. O60011eHNE 1

164 cUCTeMaTH3alus 3HaHUH 10 TeMe | bubmmoreka [{OK
"MexaHn4yecKue U 3JeKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucreMatusanys 3Hagui mo treme "Ontuka" https://m.edsoo.ru/52ad1603
PesepBueblil ypok. O000IIIEHNE U

P P fll " bubmuorexa [JOK
166 cucreMarusanusa 3Haaui 1o teme "OCHOBEI 1
https://m.edsoo.ru/Sbeclc65
CTO"
PesepBurlii ypok. O00011I€HIE U
167 CI/ICTIe)MaTI/I?)Zp Hs 3HaHPII>I'IH 110 TeME 1 bubmorexa HOK
: B ) . https://m.edsoo.ru/f7c59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBusblil ypok. O000IIIEHNE U
P P EH " bubmuoreka [JOK
168 cucTeMatu3anys 3HaHui 1mo reme "duznka 1
" https://m.edsoo.ru/1f511654
aroMa
PesepBHeblil ypok. O000I1IIEHHE U
P P ilI " bubnunoreka [JOK
169 cucTeMaTtu3anys 3HaHui 1o treMe "duznka 1
" https://m.edsoo.ru/905c¢5ce0
ATOMHOTO SApa U AJIEMEHTAPHBIX YaCTHII
PesepBurlii ypok. O00011I€HIE U
P P 111 " bu6mmoreka [JOK
170 CHUCTEMATHU3AaINA 3HAaHUH 10 TeMe "DIeMEHTHI 1
" https://m.edsoo.ru/2bffb94c
acTpopU3NKI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHON HAYy4HOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TPaHUIGI TNPUMEHEHUS HW3YYCHHBIX (PU3MUECKHX MOJCIIeH:
MaTepuagbHas TOUKa, MHepLHaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TEJI0, UICAJIBHBIN T'a3; MOJIETN CTPOCHHS Ia30B, KUJIKOCTEN U TBEPIBIX TEN,
TOYECUHBIN AIIEKTPUUECKHI 3apsi]] — MPU PelIeHUH (PU3NIECKUX 3a7a4

10.3

Pacnio3znaBate pusznueckue sBieHus (Mpo1ecchl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpUHM CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE IO
OKPY)KHOCTH, HWHEpLHs, B3auMoJeicTBue Ten; AuQQy3usi, OpoyHOBCKOE
JBYDKEHUE, CTPOEHUE KUJIKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMs, IJIaBJIEHUE, KPUCTAIIIM3ALNs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMH COCTOSHUS Ta3a B M30MpOLeccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceBaTh MEXaHUYECKOEC JABYMKCHHUE, UCIIOJIb3Ys (bI/ISI/ILIeCKI/IC BCIINYUMHBIL:
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPCHHUE, MaccCa TEJjia, CUJa,
HUMITYJIBC  TECJIa, KHHETUUYCCKAsA OHEPIuA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKasa pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaAaHHUHU
IIPpaBUJIbHO TPAKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMEICJI HCIIOJIB3YEMBIX BECIWYHH, HUX
0003HAUYEHUS U CAWHHNIIBI, HAaXOIUTbhb Q)OpMYHLI, CBA3BIBAIOMIUC INAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYNHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHBbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CPEIHEKBagpaTU4YHas  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, Ko3QQHUIMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCIHOJIb3YEMBIX BEIWYHMH, UX O0O3HAUECHUS W €AWHUIBI, HaXOJUTh
(GopMynbl, CBS3BIBAIOIINME JAHHYI0 (DU3UYECKYIO BEIMYMHY C JAPYTUMH
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SBJICHUA (HpOI_ICCCBI), HCIIOJIB3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh 10U,
IIOTEHLMAJl, PAa3HOCTb MOTEHIMAJIOB; IIPHU ONMCAHUM IIPABUIIBHO TPAKTOBATH
(Gu3nYeCKUil CMBICT UCTIONB3YEMBIX BETMUMH, UX 0003HAYCHUS U €JMHULIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIOJB3YS (hPU3NYECKHE
3aKOHbl M IPHHLMIBL 3aKOH BcemupHOro tsarorenus, I, II m III 3akoHBI
HeloTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHHS
UMIyJbCa, MPUHLUI CYNEPHO3ULMHM CUJ, MPUHIUI PaBHOIPABUS
MHEPLHUAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEAHEH KHUHETUYECKOM
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJ1 € aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAXKEHHE M YCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh yCJIOBUS UX  0€30MMacHOTO
HCIIOJIb30BAHMS B IOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MIPOIIECCOB C MCIOJF30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUM; TIPH 3TOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHMUs, IPOBOIUTH OTIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IHTB IIpsAMBIC U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BCCTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXIYy (U3WYECKUMHU  BEIUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBaTb  pE3yJIbTaThl  MOJYYEHHOW  3aBUCHUMOCTH
(¢u3nueckux BENWYMH B BUJE Tabnaul ¥ rpaduKoB, AeTaTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BaHUS

10.12

Cobmnronath npaBuia 6€30MaCHOrO TPyZa MPU MPOBEJCHUN UCCIIE0BAaHUI B
paMKax  y4eOHOro  SKCIepUMEHTa, y4eOHO-MCCIIEeOBATENbCKON U
IPOEKTHOM AEATENBHOCTU C UCIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pematp pacu€rHple 3aauyu C SBHO 3a/laHHON (PU3UYECKON MOJENbIo,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M TIPUHIIUIIBI; HA OCHOBE aHANU3a YCIOBHUS
3a/laul BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
u Gopmynbl, HeOOXoAMMBIE IS €€ pEelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAILHOCTh MOJYYEHHOTO 3HAYCHHSI (PU3NIECKON BETUIHHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyun: BBICTPAaNBATh JOTUYCCKHU
HCTIPOTUBOPCUUBYIO IICIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelleHUH  ydyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHBIE  TEXHOJOTMM  JUIi  TOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpEeTallMM M MPEACTAaBICHUS Y4YEOHOM U  Hay4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYCHHOW U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALUIO

10.16

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

10.17

Hcnonb3oBaTh TeopeTnyeckue 3HaHUS MO (PU3HMKE B MMOBCEJIHEBHOM KU3HU
g obecriedyeHust Oe30MacHOCTH Npu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOIMCTBAMH, JUISI COXPAHEHUS 3I0POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOI'0 MOBEICHUS B OKPYKAIOLIEH cpene

10.18

PabGorate B rpymnme C BBIIIOJHEHHWEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBLHO PACIIPEACATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHJAPTHBIX CUTyalUAX, aJCKBATHO
OLCHMBAThb BKJIaJ KaXJIOro W3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarta

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKOW NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4UTHIBATh rpaHUllbl TPUMCECHCHUSA HU3YUCHHBIX (I)I/I?»I/I‘ICCKI/IX MO,I(GJ'IG?I:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOICJIb aToOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O dA[pa IIpU pCIICHUH q)HSquCKI/IX 3aJa4

11.3

Pacrio3naBath ¢pu3uueckue siBiieHus (MPOIEcChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMUKHA HM KBAHTOBOW (DU3MKH: 3JIEKTpUYECKas
IPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIECHCTBHS
TOKa, B3aUMO/JICHCTBHE MAarHUTOB, MJICKTPOMArHUTHAS WHAYKIIMS, ICHCTBUEC
MAarHUTHOTO TIOJIS HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOaHUs " BOJTHBI, IpSIMOJTHHEIHOE
pacrpocTpaHeHHe CBETa, OTPaXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakius U MoJIIpH3alvs CBETa, AUCIEPCUsT CBETa, (POTOIICKTPUUCCKUI
abdekt (poTodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOpPOJA,  ©CTECTBEHHAas W HMCKYCCTBEHHAas




PaaOaKTUBHOCTD

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIECTBa (BHCKTpI/I‘-ICCKI/Ie, MAar"iuMTHBIC,
ONTUYECKUE, DJIEKTPUUECKYID IPOBOAMMOCTb pa3IMYHBIX Cpel) |
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCHOJB3yd  (hu3nyecKue
BCIIMYHNHBI: BHGKTpI/I‘IeCKI/Iﬁ 3apsand, CruJjia TOKa, SJICKTPUYICCKOC HAIPSIKCHUC,
JNIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO ToJiA, cuia Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOI'O U MAarHUTHOTI'O HOJ’IGﬁ,
NepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIBHOM KOHTYpE, 3apsl U CHia
TOKa B TIPOILlECC€ TapPMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMIH,
(OKyCHOE pacCTOSHHE W ONTHYEeCKas CHJa JIMH3BI;, TPU ONHUCAHUU
MpaBHUIJIIbHO TPAKTOBATbH q)HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWYHH, HUX
0003HaYeHMs] U EJUHMIIBI; YKa3blBaTh (DOPMYIbI, CBS3BIBAIOLIUE JIAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

11.5

OnuchiBaTh M3YYCHHBIE KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(br3UYecCKre BETUIMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJTHHA BOJIHBI
U YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHOJ] NoJypacrnana,
SHEPTHsl CBSI3W aTOMHBIX SJIep; TPU OINHUCAHWHM TPABUIBHO TPAKTOBAaTh
(bMBUYECKU CMBICT HCTIOIB3YEMbIX BEIUYHH, UX 0003HAYCHHS U €TUHUIIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HAU€HUE (PU3NIECKOM BETMUUHBI

11.6

AHanu3upoBath GpU3NUECKUE MPOIECCHl U ABJICHUS, UCTIOb3Ys HU3HUYECKUE
3aKOHBl W TPHUHLOMIBL: 3akoH OMa, 3aKOHBl TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEAUHEHHUs POBOJAHUKOB, 3ak0H [[xoyns — Jlenna, 3akox
ANIEKTPOMArHUTHOM MHIYKIIUU, 3aKOH MPSAMOJMHEHHOTO pacipoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMIICHUSI CBETA, ypaBHEHUE
OiiHmTeitHa g (oToddderra, 3aKOH COXpaHEHHUS DSHEPIuu, 3aKOH
COXPAaHEHHUS MMITYJIbCA, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyNIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmazia; mpu 3TOM pa3iuyvarh CIOBECHYI0 (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE U YyCIOBHs  (TpaHMIbI,  00JIACTH)
MPUMEHUMOCTH

11.7

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

11.8

CTpouTh M ONHCHIBATh H300paKECHHE, CO37aBAEMOE IJIOCKUM 3EpKajioM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C MCIIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TPH STOM
dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPUMEHTa,
coOupath YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYIOBaHMS, MPOBOIUTH OTBIT
1 (OpPMYTUPOBATH BBHIBOIbBI

11.10

OCYH.[GCTBJ'IHTL MpsAMBIC U KOCBCHHBLIC HN3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIIMYHH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCIHOJIb30BAHUEM
NPSIMBIX M3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yabTaThl TOJMYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BHUJE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHUS

11.12

CoGumroath npaBuiia 0€30MaCHOTO TPyl MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  DKCIIEPUMEHTAa, Y4COHO-HMCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM U3MCPUTCIbHBIX YCTpOﬁCTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacu€THpie 3amauM C SBHO 3aJaHHON (DU3UYECKON MOJIENBIO,
I/ICHOJ'II;SY?I (1)I/I3I/I‘-ICCKI/IC 3aKOHBI N HpI/IHIII/IHI)I; Ha OCHOBEC aHaJIn3a yCJ'IOBI/ISI
3a1a4u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIIATH (1)I/ISI/I‘~IGCKI/IG BCIIMYUHBI
u ¢GopMynbl, HeoOXOquUMbIe Al €€ pelleHus, NMPOBOJUTH pacuéTel U
OIICHUBATH peaJ'IBHOCTI) HOJ'Iy‘ICHHOFO 3HAYCHUA (i)I/ISI/IquKOfI BCIIMYUHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYXJICHHM C ONOpPOM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS

11.15

Ucnonb3oBarh  mpu  pemieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(OpPMAllMOHHBIE  TEXHOJOTMU  JUIsl  TIOMCKA,  CTPYKTYpHpPOBaHUS,
UHTEpIpeTali M TMpeACTaBlIeHUs Yy4yeOHOW U HaydyHO-TOMYJISpPHOU
nHdopMaluy, TOIYYEHHOW U3 Pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh TPHUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MacHOr0 MCMHOJb30BaHHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoaUTE MpUMEpPHI BKJIa/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIET0 MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MACHOCTH TIPU  OOpallleHHH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHS 3JI0POBbsI M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPYKAIOIICH cpelie

11.19

PaGorate B rpymme C BBINOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAIBLHO PACHpPEeNsaTh 00sI3aHHOCTH U
IUTAHUPOBATh JESATENILHOCTh B HECTaHJAPTHBIX CHUTYaIlUAX, aJeKBAaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYHIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox nmpoBepsiemoro

pasaejia 3JEMECHTA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOABI HAYHYHOI'O [TO3HAHU A

1.1

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

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUI u
npoueccoB. Hayunble rumnortessl. @dusnyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akoHOB. IIpUHIUMII COOTBETCTBHUS.
Ponrp u wMecto @usuku B  (POpMHUPOBAHUU
COBPEMEHHOM  HAyyHOM  KapTUHBI MHUpa, B
MPAKTHYECKOHN AESITEeIbHOCTH JII0IeH

MEXAHUKA

#H#Part#H#KUHEMATHUKA

2.1.1

Mexannueckoe NBIDKEHHUE. OTHOCHUTENBHOCTD
MexaHuyeckoro aBmwxkeHusa. Cucrema oTcdéra.
Tpaektopus

2.1.2

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

2.1

2.1.3

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

2.14

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
maJcHus

2.1.5

KpuonuueitHoe JIBIDKCHHE. PaBHOMepHOE
JBU)KEHUE MaTE€pUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHEWHAsA CKOpOCTh. llepuon u
yacrora. LleHTpocTpeMuTensHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMLAOMETDP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIE€pCAavIn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoct. MccnenoBaHue COOTHOLIEHHUS MEXIY




MyTSIMH, MPOMICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBM)XKCHUU C Ha4YaJbHOU
CKOPOCTBIO, PaBHOW HYyJO. M3ydeHue IBHKEHUA
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OPOIIEHHOTO TOPU30HTAIBLHO

2.2

###Par#H# JUHAMUKA

2.2.1

[Ipuanun  otHocurensHOocTH ['aymmnes. IlepBbiid
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cuil

223

Bropoii 3akoH HproTOHa 1511 MaTepuanbHOM TOUKHU B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 171 MaTepuaibHBIX TOUEK

224

3akoH BceMHUpHOTO TsroTeHus. Cuia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent
Tperust. Cuina COnpOTUBIICHUS MPU JIBMKEHUH Tera
B )KMJIKOCTHU WJIU raze

2.2.7

[TocTymarenpHOe W BpalIaTSIIBHOE  JIBHIYKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

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

229

Texandeckue YCTpOﬁCTBaI MNOAUIMITHUKH, IBHXCHHEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. V3ydeHuwe  JIBUKEHHS
Opycka MO HAKJIOHHOM IUIOCKOCTH MOJ JeiCTBHEM
HECKOJIbKUX cuil. MccnenoBaHue 3aBUCHMOCTH CHIT
VIPYrOCTH, BO3HUKAOIUX B JaehopMUpyeMoit
NpYXHHE W PE3UHOBOM 00pasiie, OT BEIMYUHBI UX
nepopmanuu. VccnenoBaHue yCIOBH paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

##H##Par#H##3AKOHDBI COXPAHEHNM B MEXAHUKE

23.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI U UBMCHCHUC
HUMITYJIbCa TCJla

232

3akoH coxpaHeHus nMmiyiasca B MCO. PeaktuBHOE
JBUKEHHE

233

PaGora cunel




234

MouHoCcTE CHIIBI

235

Kunernyeckass »5sHeprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHOI MIPYXHUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3HM MOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLMAJIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOH SHEePruu

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4ecKkue  yCTpOMCTBA:  JBWIXKEHUE  PAKeT,
BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHne cBA3u ckopocTeit
TeJ Mpu Heynpyrom ynape. MccnenoBanue cBsi3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
##H#Par##H#OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Huddysus. Xapakrep ABUIKESHUS U B3aUMOICHCTBUS
YaCTHI BEIL[ECTBA
Mopenu cTpoeHus Tra3oB, XUIAKOCTEH M TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYIL. KonnuecTtBo BEILIECTBA.

o [MocTosiaras ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopenbs uaeanbHoro raza. OCHOBHOE YypaBHEHUE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU HJI€aJTBbHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KUHETUYECKOM DJHEPrMU  TEIUIOBOTO  JIBUKECHMS
yacTtul rasza. [llkana remneparyp KenbBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 l"azoBble 3akoHbI. M30mpo1iecchl B HACAIBHOM Tas3e ¢

IMNOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




u30Xxo0pa, u3obapa

3.1.9

TexHuueckue ycTpoicTBa: TepMOMETP, OApOMETp

3.1.10

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

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamudeckas cucrema. Buyrpennss
DHEPTHUsl TePMOAMHAMHYECKOW CHCTEMBI U CIOCOOBI
€€ U3MEHEHUS

322

KonnuectBo Temmotsl u  pabota. BHyTpeHHss
SHEPrus OJHOATOMHOI'O UJEaIbHOIO rasa

323

Buant TeIJIoTepeIauHn: TETJIOMPOBOJHOCTb,
KOHBEKIIUS, W3IydeHue. TermnoéMKOCTh,  Tena.
ViaenrHasg  TemIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

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

3.25

TenmoBnie MAaIIIUHEL. [TpunIUTIBEI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII/]) termoBoi#t mamunbl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpaTtumocTh
IpOLECCOB B mpupoie. TeroBble JBUTATEIH.
DKonoruyeckue npoOiaeMbl TEIIOIHEPreTUKH

3.2.7

TexHuyeckue ycTpOMNCTBA: IBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOUN
TEILUIOEMKOCTH

33

##HPar#H##AI' PEI’ATHBIE COCTOSHNWA BEIHHIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcauus. Vcmapenue u
KUMIEHUEe. YJeNnbHas TeroTa mMapooOpa3oBaHMUs.
3aBUCHUMOCTh TEeMIEPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENNbHAS BIaXKHOCTh BO3IyXa.
Hacsiennsiit nap

3.33

Teépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHM30TPONUS CBOMCTB KpucCTayioB. JKuakue
Kpuctaiibl. CoBpEMEHHbBIE MaTEpHAIIbI




IInaBnaenue u KpucTaljin3alus. VaenpHas TemioTa

334
iassieHus. Cyonumanus
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUU TOJIYUYCHUS
o COBPEMCHHBIX  MarepuagoB, B TOM  YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue pabotel. l3mMepeHue BiaxHOCTU
o BO3JIyXa
4 DJIEKTPOJMHAMUKA
###Par### I JIEKTPOCTATUKA
411 OnekTpuzanus Tel. OneKkTpudeckuid 3apsa.  [[Ba
o BH/IA DJIEKTPUIECKUX 3aPSIIOB
4.1.2 [IpoBOHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
4.1.4 Bzaumonericteue 3apsinoB. 3akoH Kymnona
DIeKTpruyecKoe ToJIe. HarmpsxénnocTs
4.1.5 AJIEKTPUYECKOTO TmoJsA. [IpuHumm cynepno3uiuu.
JIuHnK HanpsYKEHHOCTH SJIEKTPUUYECKOTO MO
416 Pabora cui ANEKTPOCTATUYECKOTO TOJIAL.
o [MoTennman. Pa3HOCTh OTEHIMAIOB
4.1 [IpoBOAHMKM ¥  JOUAJIEKTPUKM B  TMOCTOSSHHOM
4.1.7 3JIEKTPUYECKOM ToJie. JusnekTpudeckast
IIPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DJIeKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCAaTOpa. JHEpPrus 3apsyKEHHOrO
KOHJIEHCaTopa
Texnuueckue yCTpOICTBA: 3JIEKTPOCKOII,
419 3IEKTPOMETP, 3JEKTPOCTaTHYECKAs 3allnTa,
o 3a3eMJICHHE  OJJIEKTpOnpuOOpoB,  KOHJAEHCATOP,
KCEpPOKC, CTPYMHBIN IPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
o JIIEKTPOEMKOCTH KOHIEHCATOpa
###HPar###ITOCTOSTHHBIN DJIEKTPUYECKHIM TOK. TOKU B PASJIMYHBIX
CPEIAX
VYcenosus CYILECTBOBAHUS MIOCTOSIHHOTO
4.2.1 3IEKTpUUECKOTo Toka. Mctounuku Toka. Cuia Toka.
4.2 [TocTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMma ass ygacTka L€y
473 DIIEKTpUYECKOe COIIPOTUBJIICHHUE. VYaensHoE

COIIPOTHUBJICHUC BCIICCTBA




4.2.4

HOCH@I[OB&TGJIBHOG, mapaijiejibHOC, CMCIIAHHOC
COCANMHCHUC ITPOBOAHUKORB

4.2.5

Pabora snexrpuueckoro Toka. 3akoH JIxoymas —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoBwKymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOH)
anekTpudeckoit rernu. Kopotkoe 3amMbIkaHue

4.2.8

DONEeKTpOHHAas MPOBOJUMOCTb TBEPIABIX METAIIOB.
3aBUCHUMOCTb  CONPOTUBIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonympoBoaauku. CoOCTBEHHass W TpPUMECHAs
MPOBOJIUMOCTh TIOJIYIPOBOIHUKOB. (CBOWCTBA p-n
nepexona. [loympoBoTHUKOBBIE TPHOOPHI

4.2.11

DIIEeKTpUYECKUN TOK B JJIEKTPOIUTAX.
DJIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIEKTpUYECKUl TOK B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIbHBIA ~ pa3psif. PasziuuHble THUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
npuOopHI, AJIEKTPOOCBETUTEIbHbIE puOopHI,
TEPMOMETP COINPOTUBJICHUS, BAKyyMHBIH THO/,
TEPMUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBaHUKA

4.2.14

[TpakTuueckue paboThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

U3smepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO COTNPOTUBIICHUSI. Habmronenue
ANEKTPOJIN3a

11 KIJACC

Kon
pa3jiena

4

Koanposepsiemoro

3JEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

##H#PartH#H#MAI HUTHOE I10JIE. OJIEKTPOMATI'HUTHASA MHAY KW A




IlocTosHHbBIE MAarHuThl. B3aumoeiictsue

4.3.1
MOCTOSTHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHUTHOW MHIYKIUH.
432 [IpuHnun cynepno3unuu. JIMHUM  MarHUTHOMN
e vHAyKuuu. KaptuHa TuHU MarHUTHOM UHIYKIUA
MOJIsl TOCTOSIHHBIX MAarHUTOB
MarauTtHO€E 1oJie MPOBOJHUKA C TOKOM. Kapruna
JUHUWA TOJs JJIUHHOTO TMPSMOrO IMPOBOJHUKA M
433 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYLIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, e€ MOIyNb M HalpaBJICHHUE
Cuna JlopeHua, e€ Moaylb U HampabiCHHE.
4.3.5 JIBi>KeHME 3apsHKEHHON YacTHUIlbI B OJHOPOIHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia
4.3.6 SIBIIeHNE ANEKTPOMArHUTHOW HHAYKITUN
4.3.7 [ToTox BEeKTOpa MarHUTHOM MHAYKIIUN
438 OJIC wHaykuuW. 3aKOH  AJIEKTPOMArHUTHOU
o naaykinu Papanes
Buxpeoe anexkrpuueckoe nose. 3JC uHAYKIIMU B
4.3.9 IIPOBOJHUKE, JABIKYIIEMCS IIOCTYIATEIIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 ITpaBuio Jlenna
4311 NunyktuBHOCTH. SABNeHne camounaykiuu. JC
o CaMOMHIYKIIMH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM
4.3.13 DJIEKTPOMArHuTHOE I0Jie
Texnuyeckue ycTpoicTBa: MOCTOSHHbIE MarHUTHI,
4.3.14 3JIEKTPOMArHUThI, JEKTPOJIBUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paboTbl. M3ydeHHe MarHUTHOTO
MOJIS KaTyIIKH ¢ TokoM. MccnenoBanue neicTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  ABIEHUS  DJIEKTPOMArHUTHOM
UHAYKIAN
5 KOJIEBAHUA 1 BOJIHBI
#H#HPart#HHMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBoOogHBIE KONIEOaHUSI.
5.1 5.1.1 I'apmonnueckue xonebanus. Ilepuon, wacrora,
amMIuuTyaa u ¢asza xonedaHuit
5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTHYECKUN MAasiTHUK




YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen  IUHAMUYECKOE  OMHUCAHUE
K0JIe0aTEIILHOTO JIBHKCHUS

[IpeBpamienue 5SHeprud INpU  TapMOHUYECKUX
koneOaHusx. CBs3p  aMIUIMTYAbl  KoJIeOaHM
UCXOJHOW BEJIMUYMHBI C aMIUIUTyJaMu KoyieOaHMi
€€ CKOPOCTH U YCKOPEHU

Konebarenbublit KOHTYP. CBobomaHbIC
JNIEKTPOMArHUTHBIE KOJIEOaHHWS B  HJICATHHOM
KOJIe0aTeTbHOM  KOHTYpe. AHAIOTHUS — MEXIy
MEXaHHYECKUMH " AIIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna TomcoHa

3akoH COXpaHCHUA OHEPTUH B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

BriyX1cHHBIE MEXaHUYECKHUE KoJe0aHusl.
Pe3onanc. Pe3onaHcHas kpuBas. BbIHyXIEeHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

[IepemenHsbIl TOK. CHHYCOUMAAIBHBIN ITIEPEMEHHBIN
TOK.

MOUHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmatop. IIpousBoacTBo, mepegada u
notpedieHue ANEKTPUYECKOM SHEPTHUM.
OKOJIOTUYECKHE  PUCKU  TPU  IPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHU. Kynberypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3ZHU

5.1.11

Texnuueckue YCTPOMCTBA: cericmorpad,
ANEKTPUYECKHI 3BOHOK, JIMHUU 3JIEKTpoIepe1ad

5.1.12

[IpakTuueckue paboTHLI. UccnenoBanue
3aBUCHUMOCTH NIEpHO01a MajbIX KoJIeOaHuii rpy3a Ha
HUTH OT JJAUHBI HUTH W MacChl Tpy3a.
HccnenoBanue mnepeMeHHOTO TOKa B LENU U3
MOCIIEZIOBATEIbHO COSAMHEHHBIX KOHJIEHCATOPa,
KaTyLIKHU U pe3ucTopa

5.2

##H#HPartHHMEXAHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS
501 pacrpoCcTpaHeHHUs. ITepuon. CkopocTb
pacrpocTpaHeHHs ¥ AJIUHA BOJIHBL. [lonepednslie u
IPOJOJIbHBIE BOJIHBI
59 ###Par###  Uutepdepenuus u  audpaxuus

MECXaHUYCCKHUX BOJIH




523

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

524

ONEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS H3JIy4€HUS
NIEKTPOMATrHUTHBIX BOJIH. B3auMHasg opueHTanus
BEKTOpOB E, B 1 v B 3JI€KTPOMarHuTHOW BOJIHE B
BAKyyMe

5.25

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)KE€HUE,
IIPEJIOMJIEHUE, HOJIsIpU3aLus, TQpakius,
uHTeppepenms. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikama >1€KTpOMAarHUTHBIX BOJH. lIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaaruoCBA3N n TCIICBUACHUS.
PaI[I/IOHOKaHI/ISI . 3J'I€KTpOMaFHI/ITHO€ 3arpsi3HCHUC

OKpYKalolleu cpeibl

5.2.8

TexHnueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YyIbTPa3ByKOBasi JMATHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, pPaJIuONpPUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

#H##Part##OIITUKA

5.3.1

[IpsamosnMHEeiHOE  pacnpoCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

532

OtpaxkeHne cBeTa. 3aKOHbl OTPaXEHUsI CBETA.
[TocTpoenne n3o0pakeHUH B TIIOCKOM 3€pKajie

5.33

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPECJIOMIICHUA CBETA.
AOCOIIOTHEIN MTOKA3aTelb IIPCIOMIICHUA

534

[lonnoe BHyTpeHHee oTpaxkenue. [IpenenbHbli
YrOJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus cBeta. C0OXKHBIN cocTaB 6€J10TO CBETA.

IIBet

5.3.6

Coluparonue W pacceMBarolde JIMH3bL. TOHKas
nuH3a. DOKyCHOE pacCTOSHUE U ONTHYECKas CUjia
TOHKOW JuH3BL. IlocTpoeHne wu300pakeHH B
coOuparomux U paccenBaromux jguHzax. opmyna
TOHKOM JIMH3BL. Y BEIIMUEHHE, JaBaeMO€ JTUH30M

5.3.7

Hpez[em,l IMPUMECHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

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




HMudpakmus ceera. [ludpakinuonHas pemeéTka.
53.9 YcnoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB TIPH
e HaJCHAH  MOHOXPOMAaTHYECKOr0  CBeTa  Ha

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Honsipuzanus cera

Texanueckue yCTpOMCTBA: OYKH, Iynma,
5311 ¢doroanmapar, IIPOEKIIMOHHBIN amnrapar,

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

[IpakTnueckue paboTsl. M3mepeHue mnokazarens
5312 IPETOMIICHHUS. Uccnenosanue CBOIICTB
e n300pakeHuii B jauH3ax. HaGroneHue ITucrepcun

CB€Ta

3JIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panune MIPUMEHUMOCTH KIJIACCUYECKON
6.1 MexaHukd. [locTynaTsl TeOpUHM OTHOCUTEIIBHOCTH:
' MHBApHUAHTHOCTh MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
' 3amenyieHne BpeMEHH M COKPAIEHUE JUTUHBI

6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBA3pb MacChl € DJHEPrued MW  UMIIYJIbCOM
6.4 CBOOOJTHOM YaCTHIIBI. DHEPTUsl MOKOS CBOOOIHOM
YACTHIBI

KBAHTOBAS ®U3NKA

7.1

##H#PartH#H#JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Dopmyna I[lmanka CcBs3M SHEpPruu
7.1.1 GboTOHA € €ro YacToTOW. DHEPrusi W HMITYJIbC
dboToHa

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

VYpaBHenne OiHmTediHa a8 poTodddexTa.
«Kpacnas rpanuma» porosddekra

7.1.4 HaBnenue cBera. Onbitel I1.H. JIeOenena

7.1.5 XUMHYECKOe JeHCTBHUE CBETA

Texnuueckue yCTpOICTBa: (OTO3IEMEHT,
¢doToaTuuK, CONHEUHas OaTtapes, CBETOAUO

7.2

CTPOEHHME ATOMA

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHMs aToma. [limanerapnas
MOJIENIb aTOMa




7.2.2

[Toctynatel bopa. M3myuenue u morsomieHue
¢$oTOHOB TpU TEepexoje aToMa C OAHOTO YPOBHS
3HEpruM Ha JApyroil. Buabl cnextpoB. Croekrp
YPOBHEW 3HEPIrUH aTOMa BOAOpOJA

7.2.3

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

7.2.4

CronraHHoe nu BBIHYXXJICHHOC H3JTYyYCHHC.
YCTpoHCTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHn4ecKre yCTpOMCTBA: CIIEKTPAJIBHBIN aHAIN3
(CIeKTpOCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoabl HaOJIFOIEHUS Hu perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paanoaktTuBHOCTH. OmbITEI Pesepdopaa
M0  ONpPEACNICHUI0 COCTaBa  PAJUOAKTHBHOTO
n3nydenusi. CpoiictBa anbda-, Oera-, ramma-
U3JIydeHHs. BisHue painoakTUBHOCTH Ha )KUBBIE
OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHA U HeWrpoHa. HykionHas
Monenb siapa I'eiizenOepra — HMBaneHko. 3apsn
saapa. MaccoBoe uucio sapa. M3oTomsl

7.3.4

Anba-pacnaz. DNEKTPOHHBIA W TO3WTPOHHBIN
OeTa-pacrmia. ["'amma-uznydenue. 3akoH
paZioaKkTUBHOTO pacraja

7.3.5

DHeprus CBS3M HYKJIOHOB B sijipe. SlaepHbIe CHIIBL.
Hedekt macchl spa

7.3.6

SnepHbie peakiuu. Jlenenue u CMHTE3 SAep

7.3.7

SAnepusiii  peaktop. TepMosimepHBIf  CHHTE3.
[IpoGaembl U MEPCIEKTUBLI SAIEPHON YHEPTETHKH.
DKOJOTUYECKHE aCTIEKTHI SIIEPHON SHEPTETHKU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIbI. OTKpBITI/Ie IMO3UTPOHA.
CDYH)IaMeHTaHLHLIe B3aUMOJEUCTBUS

7.3.9

TexHudyeckue yCTpoOHCTBa: JO3UMETp, Kamepa
Bunbcona, snepHbii peakTop, aroMHas bom0a

7.3.10

[Ipaktnyeckue pabotel. HMccnenoBaHue TpPEKoB
yacTul] (10 roToBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmHoro Heba. Co3Be3musi, sipKkue 3BE3DI,




IIJIaHCThI, UX BUAUMOC IBUXKCHHUC

8.2

Conneunas cucrtema. [lmaHeTbl 3eMHOIM TpyNIBL.
[InaneThl-ruranThl ¥ UX CHYTHUKH, KAapJIUKOBBHIC
mwia"eTsl. Masble Tesa COITHEYHON CUCTEMBI

8.3

Comnnme, ¢orochepa u armochepa. CosrHeqHAs
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHMOCTb, panuyc, TEeMIIeparypa, ux
B3aMMOCBsI3b. JlMarpaMMa «CreKTpaIbHbIN KIIAacc —
CBETHUMOCTB). 3BE3 b1 IJIaBHOM
MOCJIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3]1 TJIaBHOM
IIOCJIEI0BATEIILHOCTH

8.6

H##H#Par###BryTpeHHee CTPOEHHUE 3BE3.
CoOBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBoarory CoJIHITA M 3BE3]1. DTAaIlbl )KU3HU 3BE3]T

8.7

Mneunsiid [lyre — Hama [Manaktuka. CrnimpanpHas
cTpykTypa ['anaktuku, pacnpeneneHue 3BE3/, ra3a
n neui. Ilomoxenme m  aBmwxkenue CoiHIA B
["amaktuke. [1nockas u cepruyeckas moaCUCTEMbI
lNanaktuku

8.8

Tunsl ramakTuk. PanuoranakTMKu W KBas3apbl.
YEpHbIe OIPHI B SAPAX raJakTUK

8.9

Bcenennasa. Pacmupenue Bceenennoil.  3akoH
Xab6usa. Pa3zberanue ramaktuk. Bo3pact u paanyc
Bcenennoii, teopus bonbmoro B3peiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie POOIEMBI
aCTPOHOMHUHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopMHpOBAaHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenne  ocHoOBomoJararOImMMH  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAaHHOCTP YMEHHH TPUMEHSTh 3aKOHBI KJIACCHUYECKOM
MEXaHHUKH, MOJIEKYJISIPHOM buznku U TEPMOJUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIGHUN MHKPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCJIOBUS
(rpanuIpl, 006JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHUMATh
BceoOmMi XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
UCIOJb30BAHUS YACTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3UUECKUE
IIPOLIECCHI,  WCHOJBb3ysd  OCHOBHBIC  IIOJIOXKEHMS, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHUS pa3idyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel PU3NIECKUX TEIl U MPOIIECCOB (SIBICHUI)

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (hM3UYECKOM MOJENbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3324, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynaThl  (PU3MYECKMX  TEOpUd  MPU  HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB pEIIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHMU HMEIOIIMXCA JAaHHBIX, AaHAU3UPOBATh PpPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUuss C Y4ETOM  MOJY4EHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aJga4du, Tpe6y}omI/Ie IMPUMCHCHUA 3HaHUM M3
pa3HbIX pPa3ZCiIOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKXKC HHTCrpalun
3HAaHUN U3 Apyrux nMnpeaMeToB CCTCCTBCHHOHAYYHOT'O  IUKIJIA:
BBICTpAauBaTh JIOTHYCCKYHO MCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA




Bnanenue OCHOBHBIMHU METOJaMHU HAy4YHOTO TIO3HAHUS,
UCTOJBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
MU3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUH, MPOBOJIUTH HCCIECAOBAHUE 3aBHCUMOCTEH (U3NIECKUX
BEIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
HIOJTy9€HHBIC PE3YJIbTAaThl, UCHOJb3Yysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHATHSA, M JIeNaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOr0 Tpyaa
MIpH TIPOBEJICHUU HMCCIIEIOBAaHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIEeIOBAaTEIbCKON  AEATETBHOCTH € HCIIOJIb30BAHUEM
OUQPOBBIX ~ W3MEPHUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

000pyI0BaHUS

ChopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3UUYECKUMH TIPOIIECCAMH, C TO3UIUA IKOJOTHIECKOMN
0€30macHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW IS JaJdbHEHIIEro pa3BUTHUS

4eJI0BEYECKOr0o 00IIecTsa

OBnageHue pa3IMYHBIMU  criocobamu  paboTel ¢ HMHpOpManUeEH
(U3NYECKOTO  COJNEp)KaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHI;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIn3a U OLICHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTH ~ YMEHHIl  NPUMEHSATH  OCHOBOIOJAraolne
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBl JJIs aHajiu3a Hu
00BsICHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOAALIMX Ha 3BE3NAX, B
3BE3HBIX CHCTEMax, B MEXKIaJllaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, BOJIIOLMH 3BE311 1 BeemenHon




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
11O ®U3UKE

Kona
Kona
pasaeaa/t

€MbI

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA
3JIEMECHTA

1 MEXAHUKA

1.1 KMHEMATHUKA

111 MexaHu4deckoe JBHXKXCHUC. OTHOCUTEITEHOCTD

MEXaHHUYCCKOT'O JIBUKCHNA. Cucrema otcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

HepeMenIeHIIe:
Ar=7(ty)—7(ty) =1, -1y =
= (Av, Ay, Az),

1.1.2

MYTb.

CrnoxeHIle HEPE:MEII[EHIITIZ

Ay =+,

CkopocTh MaTepuagbHOM TOUKHU:

_ A7
L= —
At

—7=(1,0,.0.),

Ar—={

Ax ,
1.1.3 v o=— =X,. aHaJIOTIYHO v, =y, U.= I/
At o :

CroxeHHe CKOpocTell: o, =5, + 0, -

Brruncienue NEpCMCIICHUA U ITYyTHU MaTCpHaHBHOﬁ TOYKH

pY IPSIMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X MO TpauKy




3aBHCUMOCTH Vx(t)

- . AD ~,
YCKD[JEHIIE MAaTEPHATBHOII TOYKIL: a = —L =u =
t—30

At
1.1.4
Ao L,
a =—2 =(uv, ) ', aHANOIM4HO a, =(v, |’, a.=(v.
LAy, o ' B )
PaBHOMEpPHOE TPAMOIMHENHOE IBUKECHUE:
x(t) = xg + Voxt

x(1)

0

+
1.1.5

0xX

U (t) — vgx = const

Q)




Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWMHOE JBUKEHUE:!

v (t)=vu, +at

1.1.6 a, = const
2 2 _ (v
U, —4Y,=<4a, ['12 '11]
U -4
HPII ABILARCHIII B OTHOM HAIIPABICHIH IIVIE S= L
CBoOoaHOE majieHne. Y CKOpeHue CBOOOTHOTO TaACHHMS.
Vi o ﬁo
1.1.7 l

Yo o

Q Xo ";—

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




[.‘r{f} =X, +U,f=x +tU,cosa-f

g1 . 2
v(B) =y, +U, f+ 12 =1, + Uysina - r—g?T

vit)=uv,, +gt=v,sina— g

=0

=—g=const

{U;- (t)=v, =v,cosa
&
g

¥

1.1.8

KpuBonuHueitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHHAS] CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEpPHOM JBUKEHUU TOYKH IO OKPYKHOCTH
21

=—=2
w T v

2w




2o
. LleaTpOCTpEeMUTETHPHOE YCKOPCHHUE TOYUKH:

nc

R
. Ilonnoe YCKOpPCHUC MaTepI/IaJIbHOﬁ TOYKH

TBépnoe teno. [loctynarensHoe U BpamaTesibHOE

119 JBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
121 HNuepumaneuble  cucteMbl  orcuéra. llepBeil  3akoH
o Herorona. [Ipunnun otHocurensHOCTH [ anunes
1.2.2 Macca Tena. IImoTHOCTH BeliecTBa:




©
I
<[ 3

Cuna. [IpuHIUTT CYTIEPITO3UITNH CHUT:

-

FpaBHOAeﬁCTB = Fl + F2+' -

paBHOIEHCTB

1.2.3




1.2.4

Bropoii 3akon HeroTona: nist MarepuansHoii Touku B UCO

-
>

F1 =ma,




Ap = FAt
A
p
F
At
pu
F = const
F
const
--—‘—.—h-;
£, Fy,
125 Tperuii 3akoH HproTOHA 11 MaTepUaIbHbIX TOYEK:
Fi; = —Fy
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21

1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTSKCHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,

F=6—5




Cuna Tsoxectu. LlenTp TspkecTu Tenma. 3aBUCHMOCTD CHITBI
TSOKECTU OT BBICOTBI h HaJx TMOBEPXHOCTHIO TIIAHETHI
pannycom RO:

GMm

9= R, + h)?

mg

(R

h

GMm




Cuna ynpyroctu. 3akoH ['yka:

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

Tp

IN




Kosdduunent rperns

[aBiienue:
Fy
P=7
p
S
1.2.9
F
1
1.3 CTATHUKA
I
F
MOMEHT CHITBI OTHOCHTEIIFHO OCH BPAIICHHSL:
M| = Fl, re 1 — medo cuibt
F
1.3.1
F
OTHOCHTENBPHO  OCH, mOpoxojsmieii depe3 Touky O
MEPICHIUKYISIPHO PUCYHKY
1.3.2 Llentp Macc Tena. L{eHTp Macc CHCTEMbI MaTEPHATbHBIX




TOYCK:

- -

N myr, + myry+...
r]_l.M. =
mq + m, +...

r
.M
m
1
+
m
2
+
m




B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)




const)
[IEHTP MaccC TeJla COBIAAET C €ro IEHTPOM TIKECTH

VYcnosus paBaoBecust TBEporo Tena B UCO:

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

1.3.3 -
|+ Fy+...=0
#HHPar###
3akon Ilackamns
1.34
JaBnenue B xuakoctu, nokosimeiics B UCO:
p =Dpo + pgh
p
###HPar#t## | P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#iHPar#t
1.3.6

Apx




BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngan‘eCH

Apx

pgv

BBITCCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

H#HHHPar###
1.4.1

I/IMHYHLC MaTepHaﬂLHOﬁ TOYKH:

p =mv




HNMnynsc cucTemsl Teir:

p=pLt+p2t..

p

p

HHHParHH !
1.4.2

+




HHHPar##
1.4.3

3aKOH M3MECHCHUS U COXpaHCHHA UMITYJIbCA:

B UCO

- -

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

A(




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

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




, €CITH

> -

FIBHELLIH + FZBHELLIH +...




1BHEITH

2BHEIIH

0
PeaktuBHOE NBIKEHUE
F
P ariH AT ¥
1.4.4 PaboTa cuibl Ha MajIOM MepeMelIeHUH:
d=|}?'|-|.if'|-c05 a=F, -Ax
«
1.4.5 0]

MOIIHOCTh CHIIBI:

€CJIK 3a BpEMsL




At

At

pa60Ta CHJIBI U3MCHACTCA Ha , TO MOIIHOCTDH CUJIBI

p=
At Ar—sl

=F-vu-coso

1.4.6

Kunerndeckast sHEpryusi MaTEpUAIBHON TOYKHU:

KHUH

my

2m

muv?
EKHH = 2

pZ

=Zm




3aKOH M3MECHCHUS KHHETUYCCKOM SHECPTIUU CUCTEMbI

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

1.4.7

[TorenumanbHas HEPTHS:

JJIA ITIOTCHIIMAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHL[

InoreHIy

210TeHII

AE

MOTCHI]




[ToreHnmanpHas SHEPIUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

MOTCHI]

mgh

[TorennuansHas sHEpTHs ynpyro neGopMupoBaHHOTO
TeJa:

kx?
EHOTeHu = T

IOTEHI]




1.4.8

3aKOH U3MEHEHUS U COXpaHCHHA MeXaHU4YeCKOU OHCPIUH:
Euex = Exan * Enorerm.
B IICO AEex = Agcex HENOTEHLL. CHEs
B IICO AE,x =0, eCMI Agcex menoresn. cax = 0

1.5

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

1.5.1

lapmonnveckne  KoyieOaHUsT ~ MATEPUATBHOW  TOYKH.
Ammmryna u Qasa  konebanmil. Kunemarmueckoe
OIIMCAHUE:!

x(7) = Asin| @t +o, ).

v, (5) =x/.

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

ma, = —kx,

ma

ma

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIHMCaHHE (3akoH COXpaHEHUs

MEXaHUYECKOM PHEPTUN):

CBs3b aMIUTUTYZBI KOJICOAHWW CMEIICHUS] MaTepUaTbHON
TOYKA C AaMIUTHTyAaMu KojeOaHuil €€ CKOpOCTH W

YCKOPEHUSL:

U =04, a__ =04

[Tepnoa u yacToTa KoJeOaHMIA:

r=2r_1
3] Vv

[Tepmoa ManbIX CBOOOJHBIX KOJEOAHHI MaTEMaTHYECKOTO

MAasITHUKA:
1.5.2 i
=21 |—
g
[Tepron cBoOOAHBIX KOJeOAHUI MPY>KUHHOTO MAasiTHUKA!
m
T=2m ?
153 Boinyxknennsle  konebanusi. Pesonanc. PesonaHcHas
KpuBas
Ilonmepeunsle ¥ NPOAOJBHBIE  BOJIHBIL. Cxkopoctb
pPacIpOCTPaHEHUS U JUIMHA BOJIHBI:
1.54

v
A=vT =—
v




WNuTtepdepennus u nudpakuys BOJIH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJIAIPHAS ®U3NKA. TEPMOJIMHAMUKA

2.1

MOJIEKYJISIPHAS ©U3NKA

2.1.1

Mopenu cTpoeHusi ra3oB, >KUIKOCTEH U TBEPABIX Tell.
[Iycth TepmonmHamuyeckas cucreMa (Tesno) cocTouT u3 N

OJIMHAKOBBIX MOJIEKYJ. Torja KOJIM4YecTBO BEIeCTBA
N m
vV=—=—
Ny




rae

— 4KciI0 ABOTAIpo, M — Macca CUCTEMBI (Tena),
U

U
— MOJISIpHAs Macca BeIlecTBa

2.1.2 TeroBoe IBMKEHUE aTOMOB U MOJIEKYJI BEILIECTBA

2.1.3 B3anMoelicTBre yacTuIl BelllecTBa

2.14 Huddyszus. bpoyHoBckoe ABMKEHHE

2.1.5 Monens naeansHoro raza 8 MKT

516 CBsi3b MeXIy JaBJIE€HUEM M CpeIHEH KUHETUYECKOU

3Hepl"I/IeI71 MOCTYIIATCIILHOTO TCIIJIOBOTI'O JABHXKXCHU A




MOJIEKYJ ueaibHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

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

- KOHICHTpaHs MOJICKYII

2.1.7 AoOcomroTHas Temriepatypa: T =t +273K
CBsA3b TeEMIEpaTypbl raza cO CpeAHEH KUHETHYECKOU
SHEprueil MOCTYMaTeNbHOIO TEIJIOBOTO JABUKEHUS €ro
MOJIEKYII:
2.1.8 (m.p* 3
& =|—— |==kT
|2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJAUHAMUKE:




(Vpaprerme Merreeesa — Kareipora
| BeIpasKeHHE U1 BHYTPEHHEH JHepITHH

Vpaenerne MeHueneera — KuaneiipoHa (IIpHMe!

3AIIICH):
pRT

pP’=%RT=vRT=NkT, p=t

BripakeHile 1A BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza ([IpIIMeHIIMEIe (DOPMEI 3alllICH):

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

2.1.11

3aKkoH ,Z[a.]'H)TOHa I JaBJICHHUA CMECHU pa3pCKCHHBIX I'a30B:

p=p+pt+..




2.1.12

N3omnpoueccel B pa3peskeHHOM T'a3e ¢ NOCTOSHHBIM YHCIIOM
MoJ1eKyJl N (C MOCTOSIHHBIM KOJINYECTBOM BELIECTBA V):
u3zorepma (T = const): pV = const ,

uzoxopa (V = const):

p
== st
7 = con

T

p

const

n3obapa (p = const):
v t
—_ = S
T con.

const




I'padmueckoe npencraBneHne n3omnporeccoB Ha pV-, pT- u
VT- muarpammax.

OO0beIMHEHHBIN ra30BbINA 3aK0H:
pV

— = const
T

1A%

const

JJI1 ITIOCTOSTHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_[eHHBIe U HCHACBIICHHBIC ITapbI. KadgecTBenHas

3aBUCUMOCTDL IINIOTHOCTU W OAaBJICHUS HACBIIICHHOIO IIapa

2113 OT TEMIICpaTyphl, X  HC3aBHUCHUMOCTH oT 00BéMa
HAaCBIIICHHOI'O I1apa
BnaxxHocTh BO3ayXa.
OTHOCHUTENbHAS BIIAXKHOCTb:
¢ _ Prnapa (T) _ Prapa (T)
B Puaceimnapa (T) - Puacbimnapa (T)
¢
2.1.14 =

P

HacsImapa




vy

p
napa
(1)
p
HachlIIapa
(1)
p
napa
(1)

N3menenue arperaTHbIX COCTOSIHUI

BCIICCTBA: UCIIAPCHUC

211 Y KOHJICHCAUs, KUIIEHUE KUJKOCTH

5 116 W3MmeHeHne arperaTHeIX COCTOSIHUM BEILECTBA: IIABJICHUE
o Y KpUCTAJUIU3ALHS

2.1.17 [Ipeo6pazoBanue sHepruu B (pa3oBbIX Mepexogax




2.2

TEPMOJINHAMUKA

2.2.1

TeroBoe paBHOBECHE U TeMIlepaTypa

222

Bnyrpennss sHeprus

223

Temnonepenaya kak cnoco® W3MEHEHUS BHYTpPEHHEH
sHepruu  0Oe3  comepuieHuss  pabotel.  KonBekuws,

TCIIOMIPOBOAHOCTD, U3JTYUCHUC

224

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

cmAT

225

VYnenpHas Temnora nmapoodpazoBanus L: Q = Lm.
VnenpHas TemnoTa miaBieHus A: Q = Am.

VY enpHas TemaoTa Cropanus TomimBa q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV

pAV

Boruncnenue pabotel mo rpaduky mpoiiecca Ha pV-

JAuarpaMmme

2.2.7

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

12




AU

w

12

Annabara:

Q12 =0= A4y, = (U; — Uz) = AUy,




12

w

AU

12

2.2.8

BTOpOﬁ 3aKOH TCPpMOJUHAMUKHU. HCO6p3.TI/IMBIe MMPpONICCChI




[Tpunnumne! gerictBus TernoBbix mamuH. KIT:

I_]:ABJ.EHIII =*-HBI‘P_|*-XELT[| |‘-—K.1II'I:|
MakcumansHoe 3HaueHue KII/. Hukn Kapho:
r._-T. T

2.2.10 Max ) = Nyge = —0—=1-2=

YpaBHEHUE TEIUIOBOTO OallaHca:

Q1 + QZ + Q3+= 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpu3aiusi Ten U €€ MPOSBICHUA. DICKTPUUECKHUI
3apsan. JlBa Buaa 3apsiia. DiIeMEHTapHBIM 3JIEKTPUUECKUN

3apsii. 3aKOH COXPAHEHUSI ANEKTPUIECKOTO 3apsia

3.1.2

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

IMPOHUITACMOCTBIO

9

F=k|q1|-|?: _ 1 _|"'-;"1|'1
g 4mes, i

3.1.3

OnekTpuyeckoe moJie. Ero nelcTBUe Ha AIIEKTPUYECKHE

3apsiIbl

3.14

Hanpsok€HHOCTB 3IIEKTPUYECKOTo MOJIs:

>

. F

erpo6Hb117I

MPOOHBIN




[Tosie Toueunoro 3apsaa:

q

E, = kr_2
k
r
2
q

OTHOPOJHOE II0JIE:
E = const.




const.

Kaprunbl nuHUN HAaNPsHDKEHHOCTH 3TUX MTOJIER

3.1.5

HOTGHHI/IaHLHOCTI) SJICKTPOCTATUYCCKOI'O I10JIA.
PazHocTh MOTCHIUAJIOB U HAIIPSAKCHUC!

Az = q(P1 — ¢2) = —qAdp = qU.

q(¢

qU.

IloTenumanbHas OHEPTrHd 3apsia B SBJIICKTPOCTATUYCCKOM

ITOJIC:




-AW

HOTGHHI/IaJ'I OJICKTPOCTATUYCCKOI'O I10JIA:

o=V
T q
¢
q
%

CBs3b HaHpH)KéHHOCTI/I OJIs1 U pa3HOCTH MOTCHIUATIOB UIA

OJHOPOJHOTO AnekTpocrarnueckoro noist: U = Ed

3.1.6

[IpuHUMN cynepno3nuuy dIEKTPUUECKUX MOJIEH:

E =E1+E2+,¢ =¢1 +¢2+







[IpoBOOHUKH B 3IEKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBECHUS 3apsAI0B: BHYTPH POBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHHUKA (@ = CONst
318 JuydnexTpuku B AIIEKTPOCTATUYECKOM ToJie.
JusnexTpuueckas MPOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. D5eKTpo€MKOCTh KOHAEHCATOPA:
q
C==
U
C
3.1.9
U




eC

DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

£g0S
= d = £ 0

&€

3.1.10

HapaHHeJ'IBHOG COCIUMHCHUC KOHACHCATOPOB!

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




napaui




IlocnegoBaTenpbHOE COCTMHECHNE KOHACHCATOPOB:

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

+..




moc




3.1.11

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

qU




cU

2C

3.2

3AKOHBI ITOCTOSAHHOI'O TOKA

3.2.1

Cuia ToKa:
7=2q
At |, 0

IToctosuuerii Tok: I = const

Jns nocrossHHOrO TOKA = It

3.2.2

YcnoBus CYIICCTBOBAHUA IJICKTPUUCCKOI'O TOKA.

Hanpsokenne U u DJIC E

323

3akoH OMa Uil y4acTKa LeMu:

I_U
"R




DIIEKTPUYECKOE

COIIPOTUBJICHUC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OJHOPOJHOTO ITPOBOAHHUKA OT €ro JJIMHBI U

CCUCHU. Y;{enLHoe COITPOTUBIICHUE BCIICCTBA.

l
R:pg

R
324 p

S

l

Hctounuku Toka. DJIC uctoyHmka Toka:

A
E — CTOPOHHHUXCHUJT
q

3.2.5




A

CTOPOHHHUXCHII

BryTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3.2.6

3axon OMa 11 MOJIHOM (3aMKHYTOM) JIEKTpUYECKOM Lemnu:

E =1IR + Ir, oTkynna

Rr




[TapannensHoe COeMHEHHUE TPOBOHUKOB!
I=I1+12+..,U1=02=...,

1 1+1
Ienapann 1?1 1?2

R

napaui

3.2.7 =




HOCHeHOBaTeHBHOG COCIUHCHUC HpOBO}IHI/IKOB:
U=U1+02+..,11=12=..,
Rl‘lOCJI = R1 + R2+

mocia




Pabora snexrpuueckoro Toka: A = IULt.
3akon Jxoyns — Jlenmna:
Q = I?Rt

1
2

Rt
Ha pesucrope

UZ
R:Q=A =12Rt:IUt:7t
R
3.2.8

A

1
2
Rt
1Ut




329

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

At Ar—)
TeroBast MOIITHOCTB, BBIAEISEMAs HA PE3UCTOPE:

p=rr=L -
R

MonTHOCTE NCTOYHHKA TOKA!

3.2.10

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

[TonynpoBoanuku. [1oaynpoBOJHUKOBBIN U0

3.3

MAT'HUTHOE ITIOJIE

3.3.1

Mexanuueckoe B3aMMOJEHCTBUE MArHUTOB. Mar"HuTHOE
nojne. Bekrop  marnutHOM — wHAyKnuu.  [IpuHinun

CYNECPIO3UIUH MAI'HUTHBIX TOJIEH:

B = Bl +B2+...




JluauM WHAYKIUMUW MarHutHoro mojs. KaptuHa nuHui
WHIYKITUH MarHuTHOTO OJISt [I0JIOCOBOTO 51

HO,Z[KOBOO6p33HOl"O IIOCTOSIHHBIX MarHuTOB

OnbiT OpcTega. MarHuTHoe 1oJie MPOBOJHUKA C TOKOM.

KapTI/IHa JTMHUAHN HUHAYKOUHA MArdvuTHOI'O IIOJIA AJIMHHOI'O

3.3.2
NpsSMOTO  MPOBOJIHMKA M  3aMKHYTOTO  KOJIBLIEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amriepa, e€ HanpaBJICHUE U BEJIUYUHA:
F, = IBlsina
F
A
3.3.3
IBlsino

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




v

3.3.4

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA!

Fnop =l q | vBsina

Jlop

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

-

1%

. I[BI/I)KCHI/IC BapHX(CHHOﬁ YaCTHULBI B OMHOPOAHOM MAarHuTHOM
ITOJIC

34

OJIEKTPOMAT'HUTHAA MHAYKIUA




34.1

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

BScosa

B

i
4
G2

342

SIBnenue snexkrpoMarHuTHOM HHAYKIMU. DC uHAYKIMN

343

3aKOH 3JIEKTPOMarHuTHOM MHAYKIUK Papazaes:

AD

E = =@

Af—0

344

»*'\3
\% v N
4 !

OJ1C uHAyKIMH B IPSIMOM MPOBOJAHUKE JUIMHOM 1,

ABUIKYHIEMCS CO CKOPOCTBIO

v




w1l

)

B OJTHOPOJIHOM MarHUTHOM ToJe B:
| E; |= Blvcosa

Blvcosa

, IA€ O — YTOJI MCIXKAY BEKTOPOM Bu HOpMAJIbIO

-

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLL

>
>

luv




; €CIIn




TO
| E; |I= Blv
| £
Blv
3.4.5 [IpaBusio Jlenma
NHIyKTUBHOCTB:
d
L=—
I
L
1
3.4.6
D
,umn @ = LI
Camounnaykuus. 9/1C camonMHIyKIIMY:
AT
v B
—0
OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM:
3.4.7 LI?
==




LI

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHHM 11 BOJIHBI

3.5.1

2

KonebatenpHbiii koHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIC

KoJIeOaHMs B nacaJlbHOM KojebaTeIbHOM KOHTYpEC:

[ q(1) =, sin( 0t +@p)

11[?:] =g, =, cos( ot +y) =1 cos(cot + )

®opmyna TomcoHa:

T =2nVLC




LC

, OTKyJa

2

LC




CBs13p aMIIUTYABI 3apsja KOHAEHCATOpa C aMIUIUTYION
CHJII TOKa TP  CBOOOJHBIX  DIEKTPOMArHUTHBIX

KOJICOQHHIX B naCaJIbHOM K0JIe0aTeIbHOM KOHTYpPC:

e = —

C))

3aK0H COXpaHEHHUS PHEPTrUU B UICATHHOM KOJI€OATEITHHOM

KOHTYpE:
3.5.2
353 BoinykeHHBIE 3TIeKTpOMarHuTHbIE Kosiebanus. Pesonanc
Ilepemennbiii  TOk.  IIpoms3BoacTBo,  mepemada U
noTpebiIeHre AIEKTPUIECKON IHEPTUU
354 . . . .,
cu- LIT CU~ Lr-
+ = mE = MEE — const.
2 2 2 2
CaolicTBa 3IIEKTPOMATHUTHBIX BOJIH. B3anmuas
OpHEHTAIlMsl BEKTOPOB B JJIEKTPOMAarHWTHOM BOJHE B
BaKyyMe:
E1lBlc
E
3.5.5 1
B




3.5.6 [Ixana DIEKTPOMarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonurHENHOE pacnpoOCTpPaHEHHE CBETa B OJHOPOJIHOU
cpene. Todyeunbiit uCTOUHUK. JIyd cBeTa
3aKOHBI OTPaKEHHUS CBETA.
a=p
a
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n3o00pakeHUH B TIIOCKOM 3€pKaie
3aKOHBI IPEJOMIICHHSI CBETA.
[Ipenomiienue cBera:
nysina = n,sinf.
n
1
3.6.4
sina
n

sinf.




AOGCOIOTHBIN NIOKa3aTeNb MPETOMIICHHUS:
c

Nasc = v

abc

OTHOCHUTENBHBIN NTOKA3aTeIb MPETOMIICHHUS:
n, m

nOTH
1 U2

OTH




XoJ 1ydel B IIpU3Me.
\"1 = \'2 . I?]}.] = .”'2}.2
CooTHOIIEHHE 4YacTOT M COOTHOUIEHWE [UIMH BOJIH IIpU

nepexoac MOHOXpOMATHYECKOIO CBETA UYCPE3 TIpaHULY

paszena AByX ONTUYECKUX CPE/I:




3.6.5

Hny<hny 1y

o i
[losnHOE BHYTpEHHEE OTpaXKECHHUE.

[IpenenbHbIi yroi NOJIHOIO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
nOTH Tl1

Sina

np

OTH




Coluparoriue W paccewBarolive JTUH3bL. TOHKas JHMH3A.

®DOKYCHOE pACCTOSHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

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




YBGHI/I‘IGHI/IC, JaBacMoOcC JIMH30M:

h 1fl
l=—=—
H d




d T

A5\

F\ h
f

A

B cJIydac pacceI/IBa}omeﬁ JIMH3bI:

3.6.8

1
DO=F =—0,
D







Xox myda, MPOLIEAIEro JIMH3Y MO/ POU3BOJIbHBIM YIJIOM
K €€ rnaBHOM ontuyeckoit ocu. Iloctpoenne n3oOpakeHuit
TOYKH M OTpe3Ka MPSIMON B COOMPAIOLIUX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAXxX

3.6.9

doToanmapar Kak onTuueckwii mpuoop. [maz  kax

OIITUYCCKas CUCTEMA

3.6.

Unrtepdepeniuss  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOmoIeHUsT MaKCUMyMOB M MHHUMYMOB B
UHTEepPEPEHITMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOTCPEHTHBIX HCTOYHUKOB:

A
MAKCIIMYMBEI — &-.=2m;; m=0+*1+2 3

Y

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

e

3.6.11

Hudpakuus ceta. Judpakinuonnas pemérka. YcioBue
HAOMIOJCHNUST TJABHBIX MAaKCHUMyMOB MpPU HOPMAJIbHOM
NaJIcHUd MOHOXPOMAaTHYECKOIro CBETa C JUIMHOM BOJHBI A

Ha pemETKy ¢ nepuoaoM d:

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

dsing




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 I'mnote3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®otoHbl. DHeprus GoToHa:
E=hv= E =pc
A
E
4.1.2




he

pc

Nmnynsc ¢poToHA:

S

hy




®oroapdexr. Ombitet  AI.  Cronerosa.

dboTorddekra

3aKOHbBI

4.1.4

Vpasuenue DitnmreitHa st hotodddexra:

E(l)OTOHa = ABbIXOﬂa + EKHHmax’

¢dorona

ABBIX0OJa
+

KHHmMax

rae ,




hv

¢dorona
hv
A
hc
hc
ABbIXOAa = thp = 2,
Kp
BbIXOJa

Kp




kp

he

KHHmax

my

Exwumax =




eU

3an

4.1.5

[laBiienue cpera.
JlaBneHue  cBerta  HAa  IOJHOCTBIO  OTPAXKAIOLIYIO
IIOBEPXHOCT M HA  IOJHOCTBK  IOTVIOIIAOLIYIO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[Lnanerapnast MoJieb aToMa

4.2.2

[Tocrynatel bopa. U3nydenne u nornomnierare GOTOHOB MpH
Mepexo/ie aToOMa € OJTHOTO YPOBHS SHEPTUU Ha IPYTOM:

hv, = he =|E, -E

mn .

m
Y

4.2.3

JIuHeityaThbie CIEKTPBHI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poja:

—13,65B
E, =222 5123 .

n*

4.3

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyxnonnas monens sigpa ['eiizenOepra — MBanenko. 3apsia

Aapa. MaccoBoe uncio sapa. H3oTomnsl

4.3.2

PagnoakTUBHOCTE.

Anba-pacnan:
A, A4 4
7X—> Y+ ;He

bera-pacnap.

DJeKTpoHHBIN B-pacman:

A A 0~
s X—= Y+ je+v,




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

l'amma-n3inydenue

4.3.3

3aKOH paJIMOaKTUBHOIO pacnaja:

-t
N(t) = Ny 2T

N(1)

HYCTL m — MaccCa paIluOaKTUBHOI'O BCIICCTBA. Torna

-t
m(t) =mgy* 2T

m(r)




4.3.4

Snepubie peakuuu. Jlenenue u CUHTE3 saep




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'.4I Msxumes, b.b. Byxosues, H.H. Corckuit, ®usuka 10 knacc, yaeOHUK 1151

o01ieo0pa3oBarenbHbIX yupexaeHuid, M.: [IpocBemienue

I'.4I Msxumes, b.b. Byxosues, H.H. Cotckuii, ®usuka 11 knacc, yueOHUK

JIIA

oO1reo0pa3oBatenbHbIX yupexaenuid, M.: [IpocBemienue

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

YMK «®wuzuka. 10 knacc. YriayOiaeHHbIA YPOBEHbBY

1. ®usuka. 10 knace. YrayOiaeHHbINH ypoBeHb. YueoHuk (aBtop I'.4.

Msxkuuies)

2. Coopnuk 3amad o gusuke. 10-11 xmaccwl. YrimyOneHHBIN YpOBEHB (aBTOP

I'.4. Mskuiies)

3. ®usuka. 10—11 knaccsl. YrinyOneHHbI ypoBeHb. TeTpanb s



nabopatopHsix padot (aBtop ['.5. Msikuies)

4. ®uzuka. [loypounsie pa3padotku. 10 kinacc. YriayOaeHHbINH ypOBEHb

(aBTop I'.51. MsikuiieB)

YMK «®Duzuka. 11 knacc. YrayOneHHbIH YPOBEHBY

1. ®usuka. 11 knacc. YriayOaeHHbIi ypoBeHb. YueOnuk (aBtop I'.4.

MiikuiieB)

2. Coopnuk 3ama4 o ¢usuke. 10-11 knaccel. YriayOieHHbIH YPOBEHD (aBTOP

I'.51. Msikuies)

3. ®usuka. 10—11 xmaccel. YrmyOneHHbIN ypoBeHb. TeTpaas s

nabopaTopHbixX padot (aBtop I'.51. Mskuien)

4. ®uzuka. [loypounsie pazpadotku. 11 knacc. YriayOneHHbIH ypOBEHb

(aBTop I'.51. MsikuiieB)



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1 http://nsportal.ru - conuanbHasi ceTb pabOTHUKOB 00pa30BaHHUS.

2 http://markx.narod.ru/pic/ - pusuka B mkoIe.

3 http://festival.1september.ru/articles/ - ¢pecTuBayib MeAATOTUYECKUX UICH

«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caliT 115 yuuteneil GU3MKA U UX YICHUKOB.

5 http://www.physics.ru/ - MaTepuaisl o Gpu3MKe.

6 www . ege .edu.ru - unpopmarmorHsIi mopran EI'D.

7 http :// school - collection . edu . ru / - enunas komiekuust [{OPos
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