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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoOBHE cpeaHero oOiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npenmMera «Pusuka» B 00pa3oBaTEIbHBIX OPraHU3aLUAX
Poccuiickoit  ®depeparuu,  pealM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHeE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXNPEIMETHBIX U 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
yueOHoro npenmMera «dusukay Ha yriayOJaEHHOM YpPOBHE.

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
oOy4Jaromumcsi, KOTOpble HEOOXOIWMBI JUIsl TPOAOJKEHUS 00pa3oBaHUsS B
opraHuzanuax MpodhecCUOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme mo (¢usMke ONpeNeNsioTCS IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHHS Kypca (DM3MKH Ha YPOBHE CPEIHETO 00Iero oOpa3oBaHus: JIMYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIINX
nporpamMmy 1o (U3MKE Ha YpPOBHE CpeaHero obmiero o0pa3oBaHUS Ha
yri1yONE€HHOM YPOBHE, SIBISETCS CHCTEMHO-/1€ATEIbHOCTHBIN TOIXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHHUS Kypca (U3UKH Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJaM O0yUEHHUS;

cojiep;kanue yueOHoro npeamera «Pu3nka» 1o rojiaMm oOy4eHusl.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITIOJIb30BaHa YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH ISl peaiu3allid  Pa3IMUYHBIX METOAUYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coXpaHEeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ 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,
dbuzuueckort reorpaduert u actpoHomuei. Hcmonp3oBaHME U aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN ONpefeNnusio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKKM BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B OpMUpOBaHHE YMEHH MPUMEHSATh HAy4YHBIH
METO/I MO3HAHHUS NP BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kypca (hU3uKHM Ha ypOBHE CpeIHEr0 0011ero 0Opa3oBaHus MOJ0XKEH
pAI Mael, KOTOpbIE MOYKHO PaCCMaTpUBaTh KaK MPUHLHUIBI €r0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIIACCUUECKON, TaK U COBPEMEHHOM (PU3UKH.

Hoena cenepanuzayuu. B coOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Bemymmum B Kypce sBIsieTcs
dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus TpeAnosaracT MUCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHAaNa (DU3UUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIEeCTBAa, a TaKXKEe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJIOTHUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJlEpKaHMs, TIOCBAIIEHHBIX HKOJIOTMYECKUM NpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTMH, a TaKkKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkKaHus MPOTrpaMMBbl 1O (PU3UKE JOKHO OBITH OCTPOSHO Ha
INPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peammzanus 3THUX
MIPUHIMIIOB 0a3MpyeTCsl Ha UCIOJIb30BAaHUH CaMOCTOATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JelicTBytoniero ¢akropa ydeOHoro mpouecca. s yrayOia€HHOro
YPOBHA — D3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOrO0 OKCIIEpUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3zanuu (U3MYECKOrO0 TMpakTUkymMa. B  mepBoMm ciydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 kmaccos, 1100 mocie nepBoro u
BTOPOr0 TOJYTOAMN B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCSL B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TIOHUMAETCSI CAMOCTOSITENIbHOE UCCIEI0BaHUE, KOTOPOE MPOBOIUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIMH.

B nporpamme mno (Qusuke cucTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKHA JJI OTUX BUIOB YYCHHUYECKHX MPAKTHUYCCKUX Pa0dOT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOoLecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAHUS W OcHamleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecmeunBaercs
OBJIaJICHUE OOYYalONIUMHUCS YMCHHSMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHWE yIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESBHO 3aJaHHOW (hM3HUECKOW MOJIEIBIO, MO3BOJISIONINE TPUMEHSTh
U3Y4YEeHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUpPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3aja4
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBSICHEHHe/Npe/cKazaHue MpPOTEKaHUs
(bU3HMYECKUX SBICHUN M MPOIIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BrIOOpa
buznueckoi MOACIHN JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIIeUeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOoaEHHOTO
YPOBHS Ha YpPOBHE CPEIHEro 00IIero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOJTHEHHUS YyKa3aHHBIX B MpOrpamme IIo
¢u3MKe YYEeHHMYECKHX OIBITOB, JAOOPATOPHBIX pabOT U pabOT MpakTUKyMa, a
TaKKe JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JleMoHCTpalmoHHoe o0opynoBanue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3HKE KIIYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3y4aeMbIX  SBICHWW ¥  MPOIECCOB, OJMIHUPHUECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHUUYECKHUX MPAKTUYECKUX pPadoT
dbopMupyeTcsi B BHC TEMaTHYECKUX KOMILUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcsa. TeMaTH4ecKue 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 LIENISIMU U3yUY€HUS (PU3UKH B 00IIEM 00pa30BAHUU SIBIISIFOTCSL:

(¢opMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydYaloIIMUXCAd K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

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

dbopMHUpOBaHUE TIPEJCTABICHUNA O pONM (PU3UKU [ Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUN 0 BO3MOXHBIX  cdepax Oynyiein
npoeccuOHaIbHOM NI€ITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, NOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkenue 3TUX Lieniel oOecrneurnBaeTcs peleHrueM CIIeAyIouX 3a71ad B
nporecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUK 00 OO0UUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DPM3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAEC W IS MPUHATHAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoll MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/aHUE
¢usnyeckoll MoOjENTH, aaeKBATHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (QU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(Gu3nYeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanud  HHPOpMAIIH,
OIpEJENIEHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JICATEIbHOCTH;



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 OOYyYalOUIMMUCS, [UJIAHUPYIOIIUMHU TPOJOIKEHHE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPHIIA.

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

[Ipennaraemerii B mporpamMme 1o (¢GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00YyUYarOIINXCS.

COAEPKXAHUE OBYUEHUSA
10 KJIACC

Paznen 1. Hay4yHblii MeTOA MO3HAHUS NMPUPO/BI.

®duszrka — pyHIaMeHTadbHas HayKa o npupoje. HayuHsiit MeToa o3HaHUS U
METOJIbI UCCIIeIOBAaHMUS (PU3NUECKUX SIBJICHUM.

DOKCHEepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. HabGmrogenue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYHMH (aHAJIOroBble M IM(pPOBHIC
U3MEpUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CUCTEMBI).

[TorpemHoct  u3MepeHuid  pusndeckux  BeauuyuH  (abcoifoTHas U
OTHOCHUTEJIbHA ).

MopenupoBanue (HU3MYECKUX SBICHUN U MPOIECCOB (MaTepHasibHAs TOYKa,
a0bCcomOTHO TBEPAOE TENo, WAcalbHAs >KHUJIKOCTb, HJICANbHBIM Ta3, TOUYCYHBIN
3apsia). I'unore3a. ®U3nyeckuil 3aK0H, TPaHULIBI €T0 NpUMEeHUMOCTU. Duznueckas
TEOpHUsl.

Ponp m mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MHpA, B MPAKTUYECKON NEATEIbHOCTHU JIIOJIEH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenue cuiibl TOKa M HaNpsOKEHHS] B IEMU TMOCTOSHHOIO TOKa MpH
MTOMOIIY aHAJIOTOBBIX M MU(PPOBBIX U3MEPUTEITHHBIX MTPUOOPOB.

3HakoMcTBO ¢ nuppoBoit nmadoparopueit mo duszuke. [Ipumepsl n3MepeHus
(bU3MYEeCKUX BEJIUYMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazngea 2. Mexanuka.

Tema 1. Kunemamuxa.



Mexannyeckoe aBmxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra.

[Ipsimast u oOpatHast 3a/1a4y MEXaHUKHU.

Pagnyc-BekTop MartepuaibHOW TOYKH, €ro MPOEKIMU Ha OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemetienne, ckOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX MPOCKUHUH HA OCHU CHUCTEMBI KOOpJIHMHAT.
CroxeHue nepeMeleHnil U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJWHAT, CKOPOCTH, YCKOPEHHS U MIyTH MAaTEpUATbHONW TOYKH OT BPEMEHU U UX
rpaduxu.

CBoOonHoe majeHue. YCKOpEeHHEe CBOOOJHOrO MajaeHus. J[BrkeHue Tena,
OpOIIEHHOT0 TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJWHAT, CKOPOCTH H
YCKOPEHUS MaTePUAIbHOM TOYKH OT BPEMEHU U UX Tpa(uKH.

KpuBommHeitHoe  nBwkeHue. JI[BUKE€HUME  MarepualibHOM  TOYKH 1O
OKPY>KHOCTH. YTJOBas MU JUHEWHas CKOpocTh. Ilepumonm m yacrora oOparieHus.
[lenTpocTpemuTenbHoe (HOpMaabHOE), KacaTeabHOE (TAaHIE€HIIMAIIBHOE) U TOJTHOE
YCKOPEHHUE MAaTepHUaTbHON TOUYKH.

TexHuueckue YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIUIOMETP,
INBW)KCHUE CHApsANOB, LEMNHbIE, MIeCTepEHYAThle U pPEMEHHBIE II€peNayy,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cucTteMsl OTCUETA, WUIKOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTUK
JBHKCHUS.

CriocoObl UcCieI0BaHUs TBUKEHUH.

NnmrocTpanus npeaeabHoro nepexoaa U U3MEpeHue MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKCHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne naBMwkeHUs Tena, OpOIICHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hanpagnenne ckopoct Ipu ABUKEHUH MO OKPY>KHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PETYKTOPE.

CpaBHeHuE TyTeH, TPACKTOPHM, CKOPOCTEH NBHXKEHHUS OJHOTO M TOTO Ke
T€Jla B pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHS C LIEIBIO ONPEAEIICHUS MIHOBEHHOU
CKOPOCTH.

N3Mmepenne yCckOpeHHs: IpU NMPSMOJUHENHOM PaBHOYCKOPEHHOM JBHUKECHUU
10 HAKJIOHHOM IIJIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH IYTH OT BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenune  yckopeHuss ~ cBOOOAHOro  maieHus  (PEKOMEHIO0BaHO
UCIIOIb30BaHue U(poBO 1ab0paTopun).

N3yuenne naBukeHUs Tena, OpOIIEHHOro TOpU30HTaIbHO. I[IpoBepka
TUIIOTE3bl O TMPSAMON MNPONOPLMOHATIBHON 3aBUCUMOCTH MEXIY AalbHOCTHIO
MOJIETA ¥ HAYAJIbHOU CKOPOCTBIO TEJIA.

N3ydyenne IBHXKEHHUSI Tella MO OKPY>KHOCTH C TOCTOSSHHOM MO MOJYJIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH Tepuoja oOpaiieHuss KOHMYECKOTO MasTHUKA
OT €ro MapameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOcUTeNbHOCTH ['anmuiies. HenHepimanbHble CHUCTEMBI OTCUETa (OMpenesieHue,
IpPUMEpHI).

Macca tena. Cuna. [lpuHumn cynepno3uunu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIBHOW TOYKH.

Tperuit 3akoH HproTOHA 1Is1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON U
MHEPTHOI MacChI.

Cuna TspkecTu. 3aBUCUMOCTh YCKOpPEHHUsS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT TeorpaduyecKkoll MmUpOTH. JIBHXKEeHHE
HeOEeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tenma, nBuxKyiierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenuwe. Cuila TPEHHSI CKOJBXKEHUS M CUJa TPEHUS
nokost. Koadpdunuent tpenus. Cuna CONpPOTUBICHUS TPHU ABMKCHUU Tella B
KUJKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKECHMUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuia Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IMPOLECCHI: IOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HabGmronenne qBuKEHUS TENT B MHEPIIUATHHBIX U HEUHEPIIHAIBHBIX CUCTEMAaX
OTCYETa.

[IpyHUMIT OTHOCUTEIBHOCTH.

Kayenne paByx UWIMHAPOB WM MIAPOB PA3HOM MAaCChl C OAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLHAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  DPABHOJICUCTBYIOLIEW  MPWIOKEHHBIX K Tely CHIl C
MIPOU3BEICHUEM MACCHI T€JIa Ha €r0 YCKOPEHNE B MHEPLIMAIBHOM CUCTEME OTCUETA.



PaBeHCTBO chJl, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace 1no B3auMOAEHUCTBHUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[enTpoOexkHbIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenre paBHOAECHCTBYIOUIEH CUJI MPH ABMXKEHHHM OpycKa MO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCMMOCTH BPEMEHU JBIDKCHHSI Opycka Mo
HAKJIOHHOM IIJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3UHOBOM o0paslie, OT UX AehOopMaIHH.

N3yyeHne ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
n€rkuii OJIOK.

N3mepenue koddduirieHTa TpEHUS MO BEJIUYHMHE YIJIOBOro KO3 duimeHnrta
3aBUCUMOCTH Fp(N).

UccnenoBanue nBmxeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 PUITMEHTOM TPEHUS.

N3ydeHne nBUKEHUS IPy3a HA BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teino. IlocTymaTenbHOoe M BpaliaTelibHOE JIBHXKEHHE
TBEpAOro Teja. MOMEHT CWIbl OTHOCHTENBHO OCH BpamieHus. [lmedo cuibl.
CnoxeHue cul, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTH Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HeyCTOHUYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TeXHU4YeCcKHe yCTPOWCTBA M TEXHOJIOTHYECKHE MPOLECCHl: KPOHIITEHH,
CTPOUTENBHBIN KPaH, pEIIETUATHIE KOHCTPYKLUH.

Jemoncmpauuu.

VYcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpAILICHUS.

KoHncTpynpoBaH#e KpOHIITENHOB U paCUET CUJT YIPYTOCTH.

N3ydenne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOUIErO IJIOIIAAb ONIOPBI.

Tema 4. 3akonvt coxpanenus 6 MexaHuke.

Nmnynbsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepUANIBHBIX TOUEK. LeHTp macc
CHUCTEMbI MaTEpHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.



NMnynbc CUiibl 1 UI3MEHEHHUE UMITYJIbCA TENa.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoOMEHT umIynbca MaTepUaIbHOM TOYKHU. [IpencraBieHue O COXpaHEHUU
MOMEHTa UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGora cunpl Ha MaaoM M Ha KOHEUHOM TmiepemenieHuu. ['paduueckoe
MpecTaBlieHue pabOThl CUIIBI.

MOIIHOCTb CUJIBI.

Kunetnueckass sHeprusi marepuaibHOW TOuykH. Teopema 00 H3MEHEHHUH
KMHETUYECKON SHEPTrUM MaTepUaIbHON TOUKH.

[ToreHnmanbHble W HENOTEHUHATIbHbIE CWIbl. [loTeHIManbHAsE SHEpPrus.
[ToTennuanbHas >HEprus ynpyro aehopMuUpoBaHHON NpYykuHBL. [loTeHIManbHAs
SHEprus Tella B OJHOPOJHOM TIpaBUTAlMOHHOM Tonie. lloTeHuumanbHasi sHeprud
TeJa B TPABUTAIIMOHHOM I10JI€ OJIHOPOJHOTO Iapa (BHYTpH U BHE Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHCHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymn sl WAEAIbHOM JKHUIKOCTH KakK CIEICTBHE 3aKOHA
COXpaHEHHs] MEXaHUYECKOW SHEPIUU.

TexHuueckne yCTpOWCTBa U TEXHOJOTHMUYECKUE MPOLECCHI: ABUKEHUE PAKET,
BOJIOMET, KOMEpP, NPYXKUHHBIM MHUCTOJIET, THPOCKON, (QUIrypHOE KaTaHHe Ha
KOHBKaXx.

Jemoncmpauuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

HN3mepenre MOITHOCTH CHJIBL.

N3meHeHne 3Hepruu Tena npu COBEpUICHUU PadOThI.

B3aumHble TIpeBpalieHrs KUHETHYECKOM W NMOTEHUHAJIBHOW HSHEPrud IpHU
JNEUCTBUU HA TEJIO CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEpTruM Npu CBOOOHOM IMaJACHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

N3mepenne nmnyiibca Teaa no TOpMO3HOMY Iy TH.

N3mepenue cumibl TATH, CKOPOCTH MOJENIH 3JIEKTPOMOOWIS M MOIIHOCTHU
CHUJIbI TATH.

CpaBHEHUE WU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVICTBUH.

N3Mepenne KNHETHYECKOW SHEPTUU TEJA 10 TOPMO3HOMY Iy TH.



CpaBHeHUE M3MEHEHUs TOTCHIIMATBHON YHEPTUM MPYKUHBI C pabOTOM CUIIBI
TPEHUS.

Onpenenenue pabOThl CUJIBI TPEHUS] MPU JIBXKCHUU Tela MO HAKJIOHHOM
IJTIOCKOCTH.

Paznen 3. MousiekyasipHasi pusuka 1 TEpMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcCHOBHBIE TOJIOKEHUSI MOJIEKYyJIsipHO-KMHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. [uddysus. bpoyHoBckoe aBuxkeHue. Xapakrep
JNBW)KEHUS W B3aUMOJICHMCTBUS 4YacTUIl BemiectBa. Mojaenu CTpOE€HHUsl Ta3oB,
KUJKOCTEH W TBEPIBIX TeA W OOBSICHCHHE CBOMCTB BEIECTBA HAa OCHOBE ATHUX
mozenel. Macca u pasmepbl Mosekyn (atromoB). KomudecTBO BelecTBa.
IToctostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. lllkana
temnepatryp Llenbcus.

Mojenb ueanbHOTO ra3a B MOJEKYJIIPHO-KUHETUUECKONW TEOPUU: YACTUIIBI
raza JBWKYTCSI XaOTUYECKHU U HE B3aUMOJCUCTBYIOT APYT C JPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomroTHas
temrieparypa (mkana temneparyp KensBuna). 3akon Jlanbrona. M3omnporiecch B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BellecTBa. [ paduyeckoe
IpeICTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBa3p  MEXIy JaBJI€HMEM U  CpeJHEM  KUHETUYECKOW  DJHeprueu
NOCTYIATENBHOTO TEIUIOBOIO JIBHXKEHUST MOJIEKYJ HJI€AJIbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs13b a0COJIFOTHOM TeMITepaTyphbl TEPMOJUHAMHYECKON CUCTEMBI CO CpeHen
KMHETUYECKON SHEPTHEN OCTYNATEIbHOTO TEMJIOBOrO ABUKEHHUS €€ YaCTHL.

TexHu4eckne yCTpPOMCTBA U TEXHOJOTMYECKHE MPOLECCH: TEPMOMETP,
O6apomeTp, Moxy4eHrne HaHOMaTEPUATIOB.

Jemoncmpauuu.

Mojenu 1BUXKEHHS YaCTHUIl BEIIECTBA.

Mojenb OpOyHOBCKOTO JIBUYKECHMUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTen.

Mogens onbita [ITepHa.

[IputsixeHne MONEKYIJI.

Mojenu KpuCTaININYEeCKUX PEIIETOK.

HabGmronenne u nuccnegoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

UccnenoBanne mpomecca YCTaHOBJICHUS TEIUIOBOIO PaBHOBECUS IIpHU
TEII000MEHE MEXKy TOpsiYeil M XOJI0JHOU BOJIOM.



N3ydenne wu30TEpMHUUECKOrO Tpoiiecca (PEKOMEHAOBAHO HCIOIb30BaHUE
uudpoBoit 1abopatopun).

N3yyeHune n30XopHOro mnpouecca.

Nzyuenne nzobapHoro mpoiiecca.

[TIpoBepka ypaBHEHUSI COCTOSTHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHENIHUX YCIOBUU IS
TEpPMOJUHAMUYECKON CUCTEMBI. BHenIHue n BHyTpeHHUEe napamerpsl. Ilapamerpsl
TEPMOJIUHAMUYECKOW CUCTEMbI KAaK CPEIHHE 3HAYEHUSI BEJIIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauanmo tepmoamHamuku. (CaMonpou3BOJbHAs — pellaKcaius
TEPMOJIUHAMHUYECKOW CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mojenb uaeabHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaK€HUE JJisi BHYTPEHHEH SHEPIHUU.
VYcinoBusi IPUMEHUMOCTH 3TOM MOJICNIM: HU3Kas KOHIIEHTpAIUSl YacTHIl, BHICOKHE
TeMnepaTypbl. BeipaxkeHue Jjisi BHyTPEHHEW dHEPruu OJHOATOMHOTO HJEAIbHOTO
rasa.

KBazucratnueckue u HECTATUUECKUE TTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncnenue paboThl 1o rpaduky
nporecca Ha pV-auarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  cuUcTeMbl  0e3  coBepuieHuss pabotel.  KouBekius,
TEILIONPOBOIHOCTD, U3JIyUYCHHUE.

KomnuectBo Temiorel. Temno€éMKOCTh Tena. YaelbHas ©  MOJApHas
TEINIOEMKOCTH BellecTBa. YpaBHeHHe Maiiepa. YaenpHas Teiora CropaHus
TtoriuBa. Pacu€r KonmuyecTBa TEMNIOTH mpu Temonepenade. llonarue o006
aauabaTHOM IIpoliecce.

[lepBpiii 3ak0H TepMoAMHAMUKU. BHyTpeHHss osHeprud. KomnmuecTso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEW  HSHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKH [UJI PABHOBECHBIX IPOLIECCOB: YEpPE3
3aJJaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKONM CUCTEMBI MPOXOIAUT
eAMHCTBeHHAs aanabara. AOCOMIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOJWHAMHUKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIIOJHOTO Tea K Ooyiee HarpeTomy 0e3
komrieHcanuu (Knaysuyc). HeoOpatumocTs MpupoOIHBIX TPOIIECCOB.

[TpuHumner gectBus TemnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn KapHao.



DKOJOTMYECKHUE aCIEKThl MCIIOJIb30BaHUS TEIUIOBBIX ABHUrareneil. TemmoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHnueckne yCTpOMUCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOIWIbHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpATOpPHBINA ABUTATENM, MHapoBas TypOuUHa,
MOJY4YCHUE CBEPXHUZKUX TEMIIEpATyp, YTWIH3ALUS «TEIUIOBBIX» OTXOHOB C
MCIIOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIIM3AIMS OMOOPTraHUYECKOTO TOTUIMBA JIJIst
BBIPA0OTKHU «TETUIOBOM» U AJIEKTPOIHEPIUH.

Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHeHME yAECTbHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTUU.

UccnenoBanue anuadbaTHOro mporecca.

KomrnproTepHble MOJIEH TEIMJIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEMIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECCTBA.

UccnenoBanue anunabaTHOro mpolecca.

N3ydeHne B3aMMOCBS3M JHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJECHCTBUS H
TEMIIEPATYpPbl KUTICHUS KUIAKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[lapoobpazoBanne u koHaeHcanus. McmapeHue u KureHue. Y jelbHas
TEIUIOTa MapooOpa3oBaHUs.

HacpiiieHHble W HeHachlllleHHblEe Tapbl. KayecTBeHHass 3aBHCUMOCTH
IUIOTHOCTU W JAaBJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTyphl, NX HE3aBUCUMOCTh
0T 00bEMa HACHIIIEHHOTO TMapa. 3aBUCUMOCTb TEMIIEPATypPhbl KUTICHHSI OT JIaBIICHUS
B AKUJKOCTH.

BnaxxHocts Bo3gyxa. AOCOIIOTHASI U OTHOCUTENIbHAS BJIa’KHOCTb.

Teépmoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctayyioB. [lnaBrneHne M KpuUcTaM3auusa. YeJbHas TEIUIOTa IUIaBICHUS.
CyOnumarus.

JNledbopmanum TBEpAOTO Tena. Pactsbkenne u cxarue. Casur. Moaynb FOHra.
[Ipenen ynpyrux aedopmarmii.

TemnnoBoe paclMpeHre KUIAKOCTEH UM TBEPABIX Tell, 00bEMHOE U JIMHEUHOE
pacmmpenre. AHTAPMOHU3M TETUTOBBIX KOJICOAHWH YaCTHI] BEMIECTBA KaK IPUYUHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUU B (PA30BBIX MEPEXoaax.

VYpaBHeHHE TENIOBOIO OanaHca.



[ToBepxHocTHOE HaTsKeHHE. Kor(hPuIMEHT MOBEPXHOCTHOIO HATSIKEHUS.
Kanunnsapusie aBnenus. J[aBneHne noa UCKPUBIEHHOW MOBEPXHOCTHIO JKUIKOCTH.
®opmyJia Jlannaca.

TexHnueckue yCTPOHCTBA M TEXHOJOTMYECKHME IMPOUECCHI:  KUJIKUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TeroBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX MapOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenune cuiibl MOBEPXHOCTHOTO HATSKECHUS.

OMBITHI ¢ MBUTBHBIMH TUIEHKAMH.

CwmauuBanue.

KanunnspHslie siBneHus .

Mojienii HEHBIOTOHOBCKOM KUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarnimii.

Ha6monenue manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN HCTIapEHUS KUJIKOCTEM.

N3mepenue yaenbHOM TeIIOThI IIaBIAEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MOMEUICHUU.

N3mepenue korduinirmeHTa TOBEPXHOCTHOTO HATSIKESHHUS.

N3mepenue moayns FOHra.

UccnenoBanne 3aBucUMOCTH JedopMmaliii  PEe3UWHOBOTO  o0pasla ot
MIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tel U €€ MpOsBICHUS. ODJEKTpuueckui 3apsan. [IBa Buaa
JNEKTPUYECKUX 3apsaoB. [IpOBOJHMKM, JUAIEKTPUKH U MOJYIPOBOJHHUKHU.
DNEeMEHTApHbIA BJIEKTPUUECKUN 3apsll. 3aKOH COXPAHEHHUS AIIEKTPUUYECKOIO
3apsaa.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsanl. 3akoH KynoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 3JIEeKTPUYECKUE 3aPSbI.

Hampsiox€aHocth  anmexkTpuueckoro  moins. [IpoOuenid  3apsa. Jluaum
HaNpsHKEHHOCTH JIEKTPUUECKOTro Nouisi. OTHOPOAHOE 3IEKTPUUECKOE TOJIE.



[loTeHIMaMBHOCTh 3JEKTPOCTATHYECKOrO NOJIs. Pa3HOCTh MOTEHUIHANOB WU
HanpspbkeHue. lloTeHimanbHas SHeprus 3apsga B DJIEKTPOCTaTUYECKOM IIOJIE.
IToTreHunan anexTpocTaTHyecKoro nojsd. CBA3p HANPSKEHHOCTH TOJS U Pa3HOCTH
MOTEHLMAJIOB JUISl DJIEKTPOCTATUYECKOro ToJyig (KaK OJHOPOJHOIO, TakK M
HEOTHOPOIHOTO).

[IpyHIMD CyNIEpIO3UIUHA dIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUM cdepbl. [lone
PaBHOMEPHO 3apsiKEHHOro mno oObéMy Imapa. Ilonme paBHOMEpHO 3apsKEHHON
OecKOHeYHOM TUIOCKOCTH. KapTuHbl JMHUN HANpsXKEHHOCTH 3TUX TOJEH H
AKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM I0OJIE. Y CJIOBUE PABHOBECHS 3aPSI/I0B.

JIMPnEKTpUKHU B AIEKTPOCTATUYECKOM noJIe. JlusnexTpuyeckast
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpAa.

[TapamnenbHOE coeMHEHNE KOHIeHCcaTopoB. [locaenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

JIBr>KeHUE 3apsy)KEHHOM YaCTULBI B OJHOPOJAHOM 3JIEKTPUYECKOM I10JIE.

TexHuueckue yCTPOWCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTaTUUECKas 3alluTa, 3a3eMJICHHE JIIEKTPOINpPHOOPOB,
KOHZEeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE€ IBYX 3aPSIKEHHBIX IJIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

IIpOBOAHUKH B JIEKTPUUYECKOM II0JIE.

DnexTpocTaTuyecKasl 3aluTa.

YCTpolCTBO M AEUCTBUE KOHJCHCATOPA NOCTOSHHOM U ITEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcATopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUSA MEXKAY HUMH U TUDJICKTPUYECKON ITPOHUIIAEMOCTH.

DHeprust 3JeKTPUYECKOT0 MOJIS 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apszKa 1 pa3ps/iKka KOHJIEHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

OneHka cuil B3aMMOJEHCTBHS 3apsDKEHHBIX Tell.

Habmronenue npeBpaiieHus SHEPTUH 3apsHKEHHOTO KOHIEHCATOpa B SHEPTHIO
W3JIy4EHUs] CBETOAMO/A.

N3ydenne nporekanus TOKa B LIENHU, COJACPHKAILLIECH KOHICHCATOP.



Pacnpenenenne pPa3sHOCTH MOTEHIIMAJIOB (HanmpspHKEeHUs ) npu
ITOCJIEI0BATENILHOM COEIMHEHUN KOHIEHCATOPOB.

NccnenoBanue paspsiaa KOHAEHCATOPA Y€pE3 PE3UCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuil mok.

Cuita Toka. [locTOAHHBIN TOK.

VYcnoBus CyleCTBOBAHUS MOCTOSHHOTO JJIEKTPUYECKOTO TOKAa. VCTOUYHMKH
toka. Hanpsixxkenune U u O/1C €.

3akon OMa [ yyacTKa LEenH.

DIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCUMOCTD CONPOTHUBIICHUS
OJIHOPOJHOTO MPOBOJAHUKA OT €ro JJIMHBI M IUIOIIAJM IMONEPEYHOTO CEUYEHHS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[locnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuét pa3BeTBNEHHBIX nnekTpuueckux uenei. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [xoymns—Jlenua.

MOUIIHOCTh 3JEKTPUYECKOTO TOKa. TemnjgoBas MOLIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONpPOTHBICHUE HCTOYHHMKAa ToKa. 3akoH Oma mid
MOJIHOW  (3aMKHYTOHM) DJEKTPUYECKOW Iienmu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ampikanue.

KonzgeHncarop B 1ienu nocTostHHOro TOKa.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK IEKTPUUECKOU JHEPTUM.

JHemoncmpayuu.

N3Mmepenue cuitbl TOKa U HapsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA OT HANpsDKEHUS I PE3UCTOPA,
JIaMIIbl HAKQJIMBAHUS U CBETOAMOMA.

3aBUCUMOCTh COINPOTUBIIECHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIAIH TTONIEPEYHOTO CEYEHUs U MaTepuaia.

NcenenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIICHUSI IIPU ITOCTOSIHHOM
HaNpPSHKEHUH.

[Tpsamoe uzmepenue IJ[C. KopoTkoe 3amMbIkaHHE rajIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

Crioco6sl coennHeHnst ICTOYHUKOB Toka, DJ1C Gatapeii.

NcenenoBanne pasHOCTH NMOTEHIHMAIOB MEXAY IMOJIOCAMU MCTOYHHKA TOKA
OT CHWJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccenenoBanne cMEMaHHOTO COCINHEHUS PE3UCTOPOB.

N3mepenne yaenbHOoro COnpoTUBIICHUS TPOBOJHUKOB.



UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpsKEHUS Uil JIAMIIbI
HaKaJMBaHUS.

VYBenuueHue npeenia u3MepeHus amnepmMeTrpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHYTPEHHETO CONMPOTUBIICHHS UICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJC raapBaHUYECKOTO 3JEMEHTAa OT BPEMEHU
MpY KOPOTKOM 3aMbIKAHHH.

UccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B LIEIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku ¢ paziuunsix cpeoax.

DJIeKTpUYECKass MPOBOJAMMOCTh  PA3JUMUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPJIBIX METAJUIOB. 3aBUCHUMOCTH CONPOTUBJICHUS METAJIOB OT
TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTPUUECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKH. CobOcTBeHHas u MpUMECHasI MPOBOAUMOCTD
noJiyripoBoAHUKOB. CBOMCcTBa p—n-niepexoa. [lomynpoBoIHUKOBEIE TTPUOOPHI.

DJIEKTPUUYECKUM TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHUYECKAS] JUCCOLMALIMS.
Onektponus. 3akoHbl Papajes s AIEKTPOIIN3a.

OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITENBHBIH M HECAMOCTOSITEIbHBIN
pa3psan. PaznuyHble THUIIBI CAMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: ra3opa3ps/iHble
JaMIIbl, AJIEKTPOHHO-TydeBas TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMOM, CBETOAMOJ, TajdbBaHWKa, papUHUPOBAHHE MEIH,
BBIIUIABKA AJTFOMUHMUS, JIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHsbl 35ekTpoausa dapanes.

HckpoBoii pa3psil U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

Hab6monenne smekTpounsa.

N3mepenue 3apsaa OqHOBAIICHTHOTO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIEHHS  TEPMOPE3UCTOpA  OT
TEMIEPATYPBL.

CHsiTHE BOJNBT-aMIEPHOM XapaKTEPUCTUKH AUOJA.

Du3nYeCKUil MPAKTHKYM.



CnocoObl n3MepeHus: PU3NYECKUX BEIUYHMH C MCIOIb30BAHUEM aHAJIOTOBBIX
U IUPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE M OTHOCUTEJNIbHBIE OTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEIIMYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHue  KOCBEHHBIX HU3MEPEHUM, HMCCIEAOBAHMM  3aBUCUMOCTEMN
(¢u3nuecKuX BEJIMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
ONMHMCAHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEHUYECKUH  HKCIEPUMEHT,
nabopaTopHble pabOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYIIECTBIISIETCS C YUYETOM COJIEPKATENbHBIX MEKIIPEAMETHBIX CBSA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmuvle nonamus, c6A3aHHbIE C U3YUEHUEM MEMO008 HAYYHO20
no3HanuA: SABIICHUE, HAay4HbIH (hakT, rumnoresa, (pumyeckas BeIWYMHA, 3aKOH,
TEOopus, HaONIOACHUE, OSKCIEPUMEHT, MOJACIUPOBAHUE, MOJElb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpUTEIbHBIE TPUOOPHI, IMPpOBas 1abopaTOpHs.

Mamemamuka: pelieHre CUCTEMbl ypaBHeHMM. JluneiHas QyHKIus,
napabosna, runepboia, ux rpagukud U cBoiicTBa. Tpuronomerpudeckue GyHKIHU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO.
BeKTophl M UX IPOEKIUU HA OCH KOOPJNHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe JBUKEHHE B )KUBOW mpupoae, nudpdysus, ocMoc,
TEIIOOOMEH JKUBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHHUE OKpYXKarollel Cpemsl,
yTUiau3anuss OMOOPraHMYECKOro TOIUIMBA JJIsi  BBIPA0OTKHU  «TEIJIOBOW» U
ANIEKTPOIHEPT U, TIOBEPXHOCTHOE HATSDKEHUE U KAITWJULSIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBIICHUS B )KMBOU IPUPOJIE.

Xumun: THACKPETHOE CTPOCHHME BEIECTBA, CTPOECHUE aTOMOB U MOJEKYJ,
MOJIb BEIECTBA, MOJSpHAs Macca, IOJy4eHHE HAHOMAaTepHalIOB, TEIJIOBBIC
CBOICTBA TBEPABIX TEJI, KUAKOCTEH U Ia3oB, )KUJAKHE KPHUCTAUIbI, JIEKTPUUECKHE
CBOICTBA METAJUIOB, 3JEKTPOJIUTUYECKAs AUCCOLNUALINS, TaJbBaHNKA, JIEKTPOHHAS
MUKPOCKOIHUS.

TI'eozpaghus: BnaxxHoCTh BO37yXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonozusa: npeodbpazoBaHuE IBUKEHUI C HCIIOJIB30BAHUEM MEXAaHU3MOB,
Y4€T CyYXOro M IKHJIKOIO TpEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITENH, pemeéTyaTble KOHCTPYKLMH), HCIOJIb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJAOMET M JPYIrHE), ABUTATElb BHYTPEHHETO
CropaHus, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYEHHsSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE€ HAHOMATEPHAIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3alluTa, 3a3€MJIEHUE 3JIEKTPOIpPHUOOpPOB,
ra3opaspsiHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPHUOOPHI, TAIbBAHHKA.



11 KVIACC

Paspnen 4. DaekrpoaMHaMuKaA.

Tema 4. Mazcnummnoe none.

B3anmoaelicTBUE TMOCTOSHHBIX MAarHATOB M IIPOBOJAHUKOB C  TOKOM.
MarautHoe mone. Bextop MarHutHOM uMHaykuuu. [Ipunuun cynepno3unuu
MarHUTHBIX NOJIEU. JINHUM MAarHUTHON MHAYKIIUU.

MarsnuTHoe 1oJjie IpPOBOAHUKA C TOKOM (MPSMOIrO MPOBOJHUKA, KATYIIKH U
KpYyroBoro BuTka). OneIT Opcrena.

Cuiia AMmnepa, €€ HanpaBJIE€HUE U MOIYJIb.

Cuiia Jlopenua, €€ HanpaBieHUE U MOJyJb. JIBUYKEHHE 3apsSyKEHHON YaCTULIbI
B OJIHOPOJTHOM MarHuTHoM nojie. Pabota cuiibl JlopeHnia.

MaruuTtHoe none B BenecTBe. @eppoMarHeTuky, napa- U AMaMarHeTUKH.

TexHu4yeckne YCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IMPUMEHEHUE

IIOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKA ~ MarHUTHOTO  MOJs  MOJOCOBOTO U
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna 1MHMI MarHUTHON MHAYKIMH MOJIS JJIMHHOTO MPSMOr0 TPOBOIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBUKeHUS IMyYKa JIEKTPOHOB B MArHUTHOM TIOJI€.

[TpuHIMIT JEUCTBUSA BJIEKTPOU3MEPHUTEIILHOTO npudopa
MAarHUTORJIEKTPUUECKOW CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TMOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanre cBOWCTB (peppOMArHETUKOB.

UccnenoBanue neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yudeHne 3aBUCUMOCTHU CUJTbI AMIIepa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHIYKIIUM Ha OCHOBE U3MEPEHUs CHIIbI AMIepa.

Tema 5. dnekmpomazHumuan uHOYKuus.

SIBieHne 3JIEKTpOMAarHUTHOM WHAYKUMHU. [IoTOK BekTOpa MarHuTHOU
uaaykiud. I C wuHAyKUMH. 3aKOH OHJIEKTPOMAarHUTHOW wuWHAyKIuu Dapases.
Buxpesoe anekrpuueckoe nose. Toku Dyko.

OJIC mHOyKIMU B MPOBOJHUKE, JBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.



ITpasuno Jlenua.

NunyktuBHocTh. KaTyilika HMHAYKTUBHOCTH B LENMH TOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. J/C caMOMHIYyKIIMH.

DHEprusi MAarHUTHOTO TOJIS KATYIIKUA C TOKOM.

DIIEKTPOMArHUuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTHMYECKUE MPOUECChl: WHAYKIMOHHAsS
M€4b, COJICHOMU/I, 3aIIUTa OT IEKTPU3ALUM TEJ MPU ABUKEHUU B MATHUTHOM M0JIE
3eMIu.

Jemoncmpayuu.

HaGmronenue siBjieHUst 3JIeKTPOMArHUTHOM UHAYKITUU.

UccnenoBanne 3aBucumoct IOJJC HMHAYKUUMH OT CKOPOCTHM HM3MEHEHUS
MarHUTHOTO MOTOKA.

IIpasuno Jlenua.

[Tanenne marauTa B aJIOMHHUEBOM (MEIHOMN) TpyOe.

SBneHre caMOMHIYKITUH.

Uccnenoanue 3aBucumoctd JJC caMOMHAYKIMHU OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHON MHAYKIUU.

Ornpenenenue NHAYKIMY BUXPEBOTO MAarHUTHOTO MOJIS.

UccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka Moienu 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpnen 5. KosneOanns u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OTMHCAHHE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXaHWYECKOU sHepruu). BuiBoja
JUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUS.

Ammmutyna u dasza konebanuii. CBs3b aMIUIUTYABl KOJEOAHUNW HCXOIHOM
BEJTMYHMHBI C aMIUTUTY/ITaMU KOJIeOaHHi €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora koneOanui. Ilepron manbix CcBOOOJHBIX KOJeOaHUU
MareMaTH4eckoro MasitHuka. Ilepumon cBOOOAHBIX KOJIEOAHUI MPYKUHHOTO
MasiITHUKA.

[lonsiTue o 3aryxaromux KonedaHusax. Beinyxnennsie konedanus. Pezonanc.
Pe3zonancnasa kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHMUS.

TexHudeckue ycTpOHUCTBA U TEXHOJOTUUYECKUE MPOLECCHl: METPOHOM, Yachl,
Kaudelld, My3blKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.



Jemoncmpayuu.

3anuch K0Je0aTeNbHOTO IBUKEHHUS.

HaGmronenne He3aBUCUMOCTH Meprojia MajlbIX KoJeOaHUM rpy3a Ha HUTH OT
AMILIUTYIBL.

HccnenoBanue 3aTyxaromux Kojie0aHUi U 3aBUCUMOCTHU NEPHOJ1a CBOOOIHBIX
KOJI€OAHUI OT COMPOTUBICHUS.

HccnenoBanne koyiebaHMM TIpy3a Ha MACCUBHOM MpYXHHE C IEJIbIO
dbopmupoBaHus MpeACTaBICHHUN 00 UeaTbHOW MOJIETU PY>KUHHOTO MasITHUKA.

3aK0H COXpaHEHHS YHEPTUH MPU KOJICOAHUSIX TPy3a Ha MPYKUHE.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHU.

Ha6monenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuona CBOOOMHBIX KOJEOAHWM HUTSAHOTO W TPYNKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJla B X0/€ KoJeOaHu Ha yIpyrom mojaBece.

N3ydenune NBUKEHHS HUTSHOTO MasTHUKA.

[Ipeobpa3oBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILUTUTY bl 3aTYXAKOIINX KOJICOaHUH.

HccnenoBanue BoIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHusle Ko1edanusl.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/IBI
3apsjia KOHJEHCAaTopa C aMIUTUTYAON CUJIbl TOKA B KOJIeOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B UJI€aTbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromue ANEKTPOMArHUTHBIE KosieOaHus. BoiHyX1eHHBIE
AIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepemeHHbIi TOK. MOIIHOCTH TEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JICHUCTBYIOIIEE 3HAYCHHE CUJIbI TOKA M HAMPSDKCHUS TPU Ppa3IuyHOr (popme
3aBUCUMOCTH IEPEMEHHOTO TOKA OT BPEMEHM.

CunHycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJEHCATOp M KaTyIlKa
WHJIYKTUBHOCTU B LIENH CUHYCOMJAJIBHOIO MEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsKeHUN.

WNneanvubiit  Tpanchopmatop. IlpousBonctBo, mnepenaya u MOTpeOieHHE
AIEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PHUCKH TMpU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA U TEXHOJOTUYECKHE IMPOLECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIepe1ay.

Jemoncmpauuu.



CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIE€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyxarOUIMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopeinb 31eKTpOMarHuTHOTO reHepaTopa.

BbIHyX/1IeHHbIE CUHYCOUAAIbHbIE KOJIEOAHUS.

Pe3uctop, karymka MHAYKTMBHOCTH M KOHJIEHCATOp B LIENMH NEPEMEHHOTO
TOKa.

Pe3oHanc mnpu mocCie0BaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YceTpoicTBO U IPUHIIUIT IEUCTBUS TpaHchopmartopa.

Mopaenb TMHUM 3JeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yuenue tpancdopmaropa.

HccnenoBanre mepeMeHHOro0 TOKa yepe3 MOCIEAOBATENbHO COCAMHEHHBIC
KOHJEHCATOP, KaTYIIKY U PE3UCTOP.

HaGnronenue sneKTpOMarHuTHOr0 pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUMHbBLE 80IHbL.

MexaHnueckue BOJIHBI, YCJIOBUSL MX pacnpoctpaHeHus. [lomepeunsie u
OpoJloJibHBIE BOJNHBL IlepHoJ, CKOPOCTh paclpOCTpPaHEHUsS M [JIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHE, MpeloMJeHUE, UHTephEepeHIUs U
TudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl U3YyYEHHS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmHas opreHTanus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHUE,  IPEIOMIICHHE,
noJisipu3anus, HHTepdepeHns u qudpaKims.

[IIkana 37€KTpPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNBI paguOCBA3U U TeAEBUICHH. Panuonokanus.

DNEeKTpOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoiicTBAa W MPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paaIuonpruéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBYU-meus,
yJIbTPa3BYKOBasl TUarHOCTUKA B TEXHUKE U MEJIULIMHE.

Jemoncmpauuu.

OO0pa3oBaHue U paclpOCTPAHEHUE MTONEPEYHBIX U TPOJOJIBHBIX BOJIH.



Konebomeecs Ten0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUIA.

HaGmronenne otpa)keHust U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue uateppepeHunn u 1uppakiini MEXaHMIeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro NIpUMEHEHUE.

HaGmonenue cBsi3M TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUTATYIOM U
4acTOTOM KoJieOaHuH.

UccnenoBanne  CBOMCTB  JJIGKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
npeJIoMJICHHE, oJsipu3aius, udpaxius, naTepdepeHIus.

O6HapyxeHue nHOPaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonrHeliHOE pacpoCTpaHEHUE CBETa B OAHOPOJIHOU cpene. JIyu cBera.
To4euyHbIii HICTOYHUK CBETA.

OTtpaxxenue cBeta. 3aKOHBI oTpaxeHusi cBeta. [locTtpoeHue nzobOpaxkeHuil B
iockoM 3epkaiie. Cepuueckue 3epkaia.

[Ipenomnenue cera. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOTIOTHBIN MOKa3aTeb
npenoMiieHus. OTHOCUTENbHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHONIEHWE IJIMH BOJH IpHU IEPEX0€ MOHOXPOMATUYECKOTO CBETA
yepe3 rpaHully paszena AByX ONTUYECKUX CPE/l.

Xon nyuerr B mpusme. lucniepcus cBera. CIOXHBIA cOocTaB O€loro CBeETa.
[Ber.

[TomHoe BHyTpeHHEEe oTpa)keHue. lIpenesnbHblid yroa moJaHOro BHYTPEHHETO
OTpa’KEHUS.

ColOuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
pacCTOSIHME ¥ ONTHYECKas CWJIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
PACCTOSIHUSI TOHKOW C(HEpPUYECKON ITUH3BI OT €€ T€OMETPUU U OTHOCUTEIIBHOTO
[OKa3aTess MPEJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.

X0 dyda, NMPOWIEAIIETO JIMH3Y IO HPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
omtuyeckor ocu. llocTpoeHne wu300pakeHU TOYKA W OTpe3Ka MPsIMOA B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTtuueckue mpubopsl. Paspemaromas cioco6HOCTh. ['1a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEep(EpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHKOB. [IpuMepnl KilacCHMUECKUX
UHTEeP(HEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuroHHas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM TMaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKUUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHu4eckne yCTPOMCTBA M TEXHOJIOTUYECKHE TIPOLIECChl: OYKH, JIYIa,
nepuckor, GoroanmnapaT, MUKPOCKOI, MPOEKIIMOHHBIM ammapar, MPOCBETICHHUE
ONTHKH, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

UccnenoBanue npenoMieHUs CBETA.

HaGmonenne moaHoro BHyTPEHHETO OTpakeHusi. Mojieb CBETOBO/IA.

HccnenoBanne xoJa CBETOBBIX TIYYKOB Hepe3  IUIOCKOMAPAIIEIbHYIO
IUTACTUHY U TIPU3MY.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojenu MUKpOCKOTIA, TEIECKOTA.

Ha6monenne naTepdepeHnm crera.

HaGmoneHne BeToB TOHKUX TUIEHOK.

Ha6monenune nudpakuuu cBera.

N3ydenne nudpakiiMOHHONW PEIIETKH.

Ha6monenne nudpakiinOHHOTO CTIEKTpA.

HaGmronenue nucnepcuu cBera.

Hab6monenue monsipusaiuy cBeTa.

[IprMmeHeHue MoASIPOUI0B I U3YUEHUS] MEXaHUYECKUX HAIIPSIKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUs CTEKIA.

UccnenoBanne 3aBucUMOCTH (DOKYCHOTO pACCTOSTHMSI OT BeliecTBa (Ha
pUMepe KUIKUX JTUH3).

N3mepenune GoKycHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[TonyueHnue n300pakeHMsI B CUCTEME U3 IIOCKOTO 3€pKaia U JINH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHue TeeCKOMUYECKUX CUCTEM.

Hab6mronenne nudpakimu, nHTepdOEpEHIINN U TTOISPU3AIIH CBETA.

N3yueHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIECKTPHUKA.

N3yuenne uHTEpPEpeHINN JIA3€PHOTO U3TYUECHUS HA JIBYX IIEJISIX.

Habnronenue nucrnepcum.



HaGmonenue u uccnenoBanue AudpakimOHHOTO CIIEKTpA.
HN3mepenne niavMHbl CBETOBOM BOJIHBI.
[TonyueHne criekTpa U3Iy4YEHUs CBETOAMOJA MPHU MOMOUIU TUPPAKIUOHHON

PELIETKHU.
Pa3zznesn 6. OcHOBBI cIeMAILHONH TEOPUU OTHOCUTEJIBHOCTH.
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel

CHIeUAJIbHON TE€OPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  lIpeoOpa3zoBanus  JlopeHia.
VYcnosue mnpuunHHOCTA. OTHOCHUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMejjieHUE
BPEMEHH U COKpAIlCHUE JJINHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TIOKOSI.

TexHuveckne yCTpONCTBA U TEXHOJIOTHUYECKHE TIPOIIECChI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTENH 3aPSYKEHHBIX YaCTHII.

YueHnyeckuit IKCIIEPUMEHT, J1a00paTOPHBIE pa0OThI, MPAKTUKYM.

OnpenesieHne UMITYJIbCa W DHEPIHM  PEIATHUBUCTCKUX  dacTull (IO
dboTorpadusiMm TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060i oyaausm.

PaBHOBecHOE TeruioBoe M3NydeHHE (M3lydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMeuleHus Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®oroaddext. Onwitel A. I'. Cronerosa. 3akonsl ¢poTodddekra. YpaBHeHue
OiiamreitHa 11 poTodaddexra. «KpacHas rpanuiiay gororddekra.

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0 W a0COJIOTHO OTpakawinyro moBepxHOcTh). OmbiTer II. H.
JleGenena.

BosiHOoBBIE cBOMCcTBA yacTul. Bomusl ne bpoins. Jlnuna BonHb! e bpoiiss u
pa3mepbl 00JacTU JIOKAJIM3alMU JABWXKYIIEcs dacTtuipl. KopnyckymnspHo-
BOJIHOBOH Ayanu3Mm. Judpakius >1eKTpoOHOB Ha KpHUCTALIaX.

Crnemnduka n3mepennii B Mukpomupe. COOTHOIICHHSI HEOMpeaeIEHHOCTEN
I'eiizenOepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOTMYECKHE TMPOLECCHI: CIEKTPOMETP,
dotornemenT, ¢GOTOAATYNK, TYHHEIBHBIA MHKPOCKON, COJIHEYHas Oartapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3r¢dPeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHelIHEr0 GoTo3ddexra.



UccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHS  MHOJYNPOBOJHUKOB  OT
OCBENIEHHOCTH.

Cseronuon.
Conneunas Oarapes.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.
Uccnenosanue Goropesucropa.
N3mepenue nocrosiuuol [Inanka Ha ocHOBe uccnenoBanus ¢hoTodddexra.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIKEHUS.
Tema 2. @u3zuxka amoma.
OnbITHl 1O HKCCIENOBAaHHUIO CTpOeHMs atoma. [lmaHerapHas mojaenb aToma
Pezepdopna.
[Toctynarel bopa. U3znydyenue u norsiomenue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTOil.
Bunsl ciektpoB. CriekTp ypOBHEW 3HEPrUH aToMa BOJOPOA.
CnoHTaHHOE M BBIHYXJEHHOE U3NlyueHue ceera. Jlazep.
TexHuueckne yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: CHEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.
Jemoncmpayuu.
Mognens onbita Pesepdopaa.
HaGmonenue nuHeMvaThIX CIIEKTPOB.
VY CTpoiCcTBO U AEHCTBHE CUETUNKA MOHUZUPYIOIINX YACTHII.
Ornpenenenue JIMHBI BOJIHBI JIA3€PHOTO U3TyYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.
HaGmonenne muHeMYaToro crekTpa.
HccnenoBanue CrieKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPOJa U U3MEPEHUE
nocTosiHHOM PunOepra.
Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMEHMAPHBLIX YACHUY,.
Hyxnonnast moznens siapa [erizenOepra—MBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M3otomsl.
PannoaktuBHOCTh. Anb(da-pacnag. ONEKTPOHHBIM M TMO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnydeHue.
3aKOH pPaJAMOAKTUBHOIO pacnaaa. PagnoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHs. BiusHMe paJMOaKTUBHOCTU HA >KUBBIC
opranu3Mebl. EctectBeHnbilt hoH usznmydenus. Jlozumerpusi.
DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl sapa.
SAnepubie peakiuu. [enenne u cuntes saep. Anepasie peaktopsl. [IpoGaemsr
YOpPaBIsieMOro TEPMOSIAEPHOTO CHHTE3a. OKOJIOTUYECKHE aCIEKThl Pa3BUTHS
SAIEPHON IHEPrETUKHU.
Mertojpl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.



DyHIaMEHTaJIbHbIE B3aUMOJCUCTBUS. bDapvOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CranaapTHOM Mojenu. KBapk-riitooHHas MOAENb aJpOHOB.

O®usuka 3a npeaenamu CTaHIapTHOW Mojenu. TéMmHas Marepuss U TEMHad
SHEprus.

EnuncTBO Qusnyeckoi KapTUHBI MUpA.

TexXHUYEeCKHE YCTPOMCTBA U TEXHOJOTMYECKHUE ITPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbli peakTop, TEPMOSJAEPHBIA peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHAs ToMorpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue normomeHus: 6eTa-4acTUIl aTFOMUHUEM.

Paszpnen 8. DinemMeHTHI aCTPOHOMUM U ACTPOGU3NKH.

DTtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS TPUPOJIBI
KOCMHUYECKUX O0OBEKTOB.

MeTtonbpl acTpoHOMHUYECKUX HcciaeqoBaHuii. COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIBI, PAJMOTENIECKOIbI, BHEATMOC(HEpHAsT aCTPOHOMHMSI.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
IBUKCHHE.

Conneynas cucrema.

Counnie. ConHeuHasi akTUBHOCTb. VIcTouHuk 3Hepruu CoJiHIa U 3BE3.

3BE311bI, X OCHOBHBIE XapaKTEPUCTUKU. /lnarpamMmma «CreKTpabHBIN KJIacc —
CBETUMOCTB». 3BE3[bI IJIABHOM IMOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKICHUHU U 3Boitounn CoiHLa u
3BE3]1. DTaIbl )KU3HU 3BE3]I.

Muineunsiii I[lyte — Hama I'amaktuka. Ilomoxenune u aBuwxkeHue ConHIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmakruku u kBazapsl. YUEpHBIE ABIPHI B sApax
rajgaKkTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ima. Paz0eranue ramakTuk.
Teopus boisbioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnpie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenua.

HaGmronennst 3B€3qHOT0 HeOa HEBOOPYKEHHBIM TJIa30M C HCTIOJIH30BAHHEM
KOMITBIOTEPHBIX TMPUIIOKECHUN JIJIST OTIPE/ICTICHUS TTOJIOKECHHSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3auss CEBEpHOro MOdylmapus U SPKHE
3BE3MBI.



HaGmionennst B Teneckon JIyHbl, TUIaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Du3HYeCKU NPAKTHKYM.

CnocoObl n3MepeHus: GU3NUECKUX BEIUYMH C UCIIOJIb30BAHUEM aHATIOTOBBIX
U IU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE OTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEIIUYUH.
OueHka rpanull MOrpeIHOCTEN.

IIpoBeneHrne  KOCBEHHBIX M3MEPEHUM, MCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3nuecKuX BEIMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pa3fenax «YUYEHHYECKHMH  DKCIIEPUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM)).

Oo6o01marouee NOBTOPEHHUE.

O6o00uIeHne U cucTemMaTH3alus COJIep KaHUs pa3zesioB Kypca «MexaHukay,
«MonexynspHas Gu3uKa U TEPMOJUHAMUKAY, «DNEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHELUUAJIBbHOW TEOPUHM OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, « 3IEMEHTHl ACTPOHOMUH U aCTPOPUIUKI.

Ponb Qu3ukum u acTpoHOMHMM B DSKOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHOM M ATHYECKON cdhepax AeSTEIHbHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
Y aCTPOHOMHUM B COBPEMEHHOW HAYYHOW KAPTUHE MHUPA, 3HAYCHUE ONMMUCATEIbHOM,
CUCTEMATH3UpYIOLIel,  OOBSICHUTEILHOW W  TMPOTHOCTUYECKOM  (PyHKIIMIA
¢duznueckoi Teopuu, poiib GU3NUECKONW TEOPUU B POPMUPOBAHUU MPEACTABICHUIM
0 ¢u3MUecKOr KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJCTABICHUN O IIPUPOLIE.

MexnpeaMeTHbIE CBS3H.

N3yuenne xkypca Qusuku yriuyonéHHoro ypoBHs B 11 kmmacce
OCYILIECTBIIIETCS C YUETOM COIEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€U C Kypcamu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Meosicnpeomemmnole nonamus, c6A3AHHbIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HAHUA: SBIICHUE, HAay4YHbIH (hakT, rumore3a, (Gpu3myeckas BEIWYMHA, 3aKOH,
TEOopusl, HAONIOACHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJEIb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE MPUOOPHI, IU(PPOBas TaOOpaTOPHSI.

Mamemamuka: pemwieHHWE CUCTEMbl ypPaBHEHUW. TpPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO. BEKTOPBI M MX IPOEKUMM HA OCH KOOPIAMHAT, CIOXEHHE BEKTOPOB.
[IpousBomnbie 3nMeMeHTapHBIX (QyHKIUN. [IpusHakn mnomo0Wsi TPEyroJbHUKOB,
OTIpEeJICIICHHE TUIOIA N TIOCKUX (puryp u 00bEéMa Ted.

Buonozus: >nextpuyueckue SIBICHUS B KUBOW NpUpOe, KoieOaTelbHbIE
INBW)KEHUS B JKMBOM TMPHUPOJE, HIKOJOTHYECKHUE PHUCKA TIPU MPOU3BOJICTBE
DIEKTPOIHEPTHH,  DJIEKTPOMAarHWTHOE  3arpsA3HEHHE  OKPYXAIIIEW  Cpensl,



YIBTPA3BYKOBasl JUArHOCTMKA B MEIWIMHE, ONTUYECKUE SIBICHUS B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsI CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpAa30BAHMSI KPUCTAJUIMYECKOW PpEETKU, CIEKTPAIbHbIN
aHaJIu3.

I'eocpagpua: marHuTHBIE TIONIOCA 3€MJIM, 3alIEKW MAarHUTHBIX  pYA,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMATrHHUTOB,
ANEeKTpoABUraTeNlb k00U, reHepaTop MEPEeMEHHOr0 TOKa, MHAYKIMOHHAS Ieyb,
JUHUU DJIEKTpONEpeaay, 31EKTPOABUTATENb, paaap, PaAUONPUEMHHK, TEIEBU30P,
anteHHa, TteiedoH, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKa B TEXHUKE,
NPOEKIIMOHHBIN anmnapart, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHHUKHY, SIIEPHASI DHEPTETUKA U DKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHS.

IIJTAHUAPYEMBIE PE3VJIbTATBI OCBOEHHMSA ITPOI' PAMMGBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMHHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaThl OCBOEHHUs ydeOHoro mnpeamera «Dusuka»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYAIOIIUXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIUOHHBIM IEHHOCTSIM POCCHUICKOTO O0OIIEeCTBa, PACHIUPEHHE >XU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIlpPaBICHUM
BOCIIUTATENIbHOU JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

rPa’XKJIaHCKOr0 BOCIIMTAHUSA:

e Cc(OpMUPOBAHHOCTH TPAKIAHCKOW  TMO3UIMU  OOyYalomerocs  Kak
AKTHUBHOTO U OTBETCTBEHHOTI'O YJ€HA POCCUIICKOro 00IIEeCTBa;

e TMPUHATHE TPAJULUUOHHBIX OOIIEUYEIOBEUECKUX T'yMAHUCTHUUYECKUX U
JEMOKPATUYECKNX IEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmiecTBa, y4YacTBOBaTh B CaMOYIpPaBICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJECHCTBOBATH C  COLMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUHM C UX (PYHKIUSIMU U HA3HAUCHUEM,;

e TOTOBHOCTbH K T'YMAHUTAPHOW U BOJOHTEPCKOU JEATEIILHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:



e cpOpMHUPOBAHHOCTH POCCUNCKOU TpaKIAHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA,;

e IICHHOCTHO€ OTHOIICHUE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e Cc(pOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS;

e CIOCOOHOCTH OIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B ICATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOTO OYIyIIErO.

3CTETHYECKOT0 BOCITUTAHUS:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKJIIOUYAs OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKE.

TPYAOBOI0 BOCIIUTAHUSA:

e HHTEpPEC K pa3auyHbIM chepam npodecCuoHaTbHON AeSATEILHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3HKOW W TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U pean30BbIBaTh COOCTBEHHBIE
YKW3HCHHBIC TUIAHBI;

e TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHMIO M CamMoO0Opa30BaHUIO B
00nacTi GU3UKHU Ha MPOTSHKEHUU BCEH KU3HU.

IKOJIOTMYEeCKOT0 BOCTIMTAHUSA:

e Cc(hOpMUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJIOOAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IUIAHUPOBAHUE WU OCYUIECCTBICHUE JCUCTBUUA B OKPYKAIOIIEH Cpelie Ha
OCHOBE 3HaHUS LEJICH YCTOMYUBOTIO PA3BUTHUS YEJIOBEUECTBA;

e pACIIMPEHUE ONbITa ACSATEIBHOCTH IKOJOTHYECKON HANpaBIE€HHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (HU3UKE.

LEHHOCTH HAYYHOI'0 O3HAHMS:

e c(hopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3UIECKON HAYKH;

e OCO3HAHME ILIEHHOCTH HAy4YHOW JAEATEIIBHOCTH, T'OTOBHOCTH B MPOLECCE
U3y4eHHs] (DU3UKH OCYIIECTBISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh MHANBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCATIbHbIE YUeOHbIE TeHCTBUSA
ba3oBble JJornuyeckue JeicTBUs:
e CaMOCTOATENBHO (OPMYIHMpPOBATH UM  AKTyaJIU3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



OTIPENeISITh MENN ACATSIBPHOCTH, 33/1aBaTh MapaMeTPbhl U KPUTEPHUH WX
TOCTHKEHUS;

BBISBJISATh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUYUS B pacCMaTpUBAEMBIX
(U3HUECKHX SIBICHUAX;

pa3palaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHalu3a UMEIOLTUXCS
MaTePHAIIbHBIX K HEMAaTepHATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIBHOCTh, OIIEHUBATh COOTBETCTBHC
PE3YJIBTATOB LEJISAM, OIICHUBATH PUCKH MOCJICICTBUN JEATEIHPHOCTH;
KOOPJUHUPOBATh M  BBIOJHATH pabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

ba3oBble ucciien0BaTeIbLCKNE JEHCTBUS:

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOYCBBIMHU MOHATHUIMU M METOJIAMHU
(bu3HUECKON HAYKH;

BJIQJICTh ~ HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NEATENBHOCTH B 001acTH (DU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY TOMCKY METOJIOB pEIICHHS 3a1ad  (PU3NYECKOTo
coJiep KaHus, TIPUMECHCHHIO Pa3JIMYHBIX METO/I0B ITO3HAHWS;

BIAJIETh BHUJAMU JCSITEIBHOCTH IO TIOJTYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPIpETaIllii, TPeoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMUHBIX YIeOHBIX
CUTYaIlUsIX, B TOM YHCJIC MPH CO3/aHUU YYEeOHBIX MPOEKTOB B 00JIACTH
1076370478

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaIM3WpPOBATh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pEIICHUs, HaXOAWTh AapryMEHTBI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUMU, 3a]aBaTh MapaMeTpbl U KPUTCPUHU
peleHus;

aHAJIM3UPOBATh IIOJIYYCHHBIC B XOJIE PEIICHUS 3aJa4yd pe3yJbTaThl,
KPUTHUYECKH OIEHUBATH MX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX yCIIOBUSX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3a/adyd B 00pa30BaTEIbHON
JESITETHbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (HU3UKE B MPAKTUUECKYIO 00JacTh
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;
BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOIXOIBI M PEIICHUS;
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIONINE aThTePHATUBHBIC PEIICHMUS.

Pab6ora ¢ undgopmaumeii:



BJa/IeTh HAaBbIKAMHU MOJY4YEHUS HHPOpMaLUU (PU3NYECKOTO COAEPIKAHUS
13 UCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITENBHO OCYLIECTBISATH IMOWCK,
aHalM3, CHCTEMATHU3alMI0 M HHTEPHpPETalni0 HH(MOPMALUU Pa3IUYHBIX
BUJIOB U (pOPM IPEACTABIICHHUS;

OLICHMBATh JI0OCTOBEPHOCTh UH(POPMALINK;

UCIIOJIb30BaTh CpeACTBAa HMH(MOPMAIMOHHBIX H KOMMYHHKALIMOHHBIX
TEXHOJIOTUM B  PEUIEHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJECHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBbI, pecypcocOepexeHus, MpaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOr0 COJEpKaHMs B Pa3iIMYHbIX (popmaTax c
yuy€TOM Ha3zHayeHUs HMHQPOpMalMU U 1eJIeBOM ayJIuTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MpEeACTaBICHUS U BU3YyATH3ALIUU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYHIECTBJISITH OOIEHHEe Ha Yypokax (U3MKA MU BO BHEYPOUHOM
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi © CMAr4arh
KOH(JIUKTHI;

Pa3BEPHYTO M JOTUYHO W3JIaraTh CBOIO TOUKY 3PEHUS C HUCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJIb30BaThb  NPEUMYIIECTBA  KOMAaHJAHOW M
UHAUBUAYaITbHON paboThI;

BBIOMpATh TEMATHUKY W METOJIbI COBMECTHBIX NEHCTBUM C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)KJ0T0 WieHa KOJUIEKTUBA;

OpUHUMATh LEIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH U
KOOpIAMHUPOBATh JCHUCTBHS N0 €€ JOCTHKEHHMIO: COCTaBIISITh IUJIaH
NEUCTBHM, pacIpeiessITh POJIM C YI6TOM MHEHHH YYaCTHHKOB, 0OCYX/1aTh
pe3yabTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa M KaXJOTO yYaCTHHKAa KOMAaHIbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE MPOEKTHI, OLEHWBATh HUAEU C ITO3ULIMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE ITOBEACHHE B Pa3IMYHBIX
CUTyalusX, TMPOSIBISITh  TBOPYECTBO U BOOOpakeHWEe,  OBITH
VHULIMATUBHBIM.

PeryJsiTUBHBbIC YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUA
Camoopranuszanus:



CaMOCTOSATEIBHO  OCYLIECTBIIATH IIO3HABATEIBHYIO  JIEATEIBHOCTh B
0o0nacTd (U3MKK M aCTPOHOMHH, BBISBIATH NPOOJIEMBbI, CTaBUTh U
(dopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEIBHO COCTABIATH ILJIAH PEIICHUS PACUYETHBIX U Ka4€CTBEHHBIX
3a/1ay, TUIaH BBIMOJHEHUS! MPAKTUYECKON paboThl ¢ YYETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacliMpATh  paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUM;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTbD 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAUIMU B 00JaCTH
(Gu3MKHU, MOCTOSHHO MOBBINIATH CBOW 0OpA30BATENbHBIM M KYJIBTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHbIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B JICSITEIbHOCTbD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISM;

BJIAJETh HaBBIKAMU II03HABAaTEIbHOM peduieKkcuM KaK OCO3HaHUs
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJILTATOB U
OCHOBAHMU;

UCIIONIB30BaTh TPUEMBI pedIIeKCUU i1 OIEHKH CHUTyallud, BhIOOpa
BEPHOT'O PEIICHUS;

yMETh OLICHUBAaTh PUCKHM M CBOCBPEMEHHO NMPUHUMATh PELICHUS IO UX
CHWIKCHUIO;

NPUHUMATh MOTHUBBI M APryMEHTHl JPYTrUX MpH aHAJIU3€ Pe3yJIbTAaTOB
JIeSITEIILHOCTH;

MPUHUMAThH ceO0sl, MOHUMAas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apryMEHTBhl JPYrHX IpPU aHaIu3€ pEe3yJIbTaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONITHOKH.

B mponecce noCcTHXEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUSI MPOrPaMMBbI IO
bu3uKke UISI  YpOBHS CpeaHero oOmero oO0pa3oBaHHS y  O0yYaroIHXCs

COBEPIICHCTBYETCS IMOIMOHAIIbHBIN WUHTEJUICKT, IpeIoJIararoInui
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHWS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHATILHOE COCTOSTHUE, BUICTh HAINIPABJICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHAILHOM c(epbl, ObITh YBEPEHHBIM B CEOE€;



CaMOpETryJIMPOBaHKs, BKJIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEAEHHE, CHOCOOHOCTh aJanTHUPOBATHCA K
SMOIIMOHAJBHBIM M3MEHEHUSIM U NPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHUBALIMM, BKIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO LIEIIN
U yClexy, ONTUMU3M, HUHULIMATUBHOCTb, YMEHUE JCHCTBOBATH, UCXOIs U3
CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIONIEH  CIMOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYIMX, YYWUTHIBaTh €ro IMpPU OCYIIECTBICHUH OOIIECHMUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPauBaTh
OTHOWIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, NPOSBIATH HHTEpPEC U
paspeniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K konmy oOydenuss B 10 knacce mpenaMeTHBIE Pe3yibTaThl Ha YriayOJEHHOM
YpPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B  OKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M JITHYECKOM cdepax [eaTeabHOCTH
YeJioBeKa, POJjb U MeCTO (PU3MKU B COBPEMEHHOUN HAy4YHON KapTHHE MUPA,
3HAUEHUE OIMCATEIBHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
IPOTHOCTHYECKOW  (YHKIUH  (QU3MUECKON TEeopuu —  MEXaHHUKH,
MOJIEKYJISIpHOUM (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKONH TEOpUHU B
dbopMupoBaHUH MPEACTABICHUHN 0 PU3NIECKON KapTUHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMOCTH Mojeled (U3UYECKUX Tel W
IPOIIECCOB (SIBJICHUI): WHEpIMagbHas CUCTeMa OTCcuY€Ta, abCOIIOTHO
TBEPAOE TEJO0, MarepuajbHash TOYKAa, PABHOYCKOPEHHOE JIBH)KCHHE,
cBOOOJHOE TmTaaeHue, aOCONIOTHO ympyras jgedopmainus, aOCONIOTHO
yIpyroe U adCOIIOTHO HEYIIPYTroe CTOIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOTO (KPUCTAIUIMYECKOTO) Tella, UeadbHbI Ta3, TOUCYHBINA 3apsi,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T10JIE;

paznuyarh yclIOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIM XapakTtep (yHIaMEHTaIbHBIX 3aKOHOB H
OTPaHUYECHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATHP MEXAHHMYECKHE TIPOLECCHl W SIBIICHUSA,
WCITIOJIb3YysI OCHOBHBIC TIOJIOKECHHS U 3aKOHBI MEXaHUKH (OTHOCUTEITHHOCTH
MEXaHUYECKOTO JBUKEHUS, (OPMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
JBWKEHUS, TpeoOpa3oBaHusi ['amuies miis CKOPOCTH W TIEPEMEIICHUS,



3akOHbl HpIOTOHA, TIpUHOUN  OTHOCUTENBHOCTH ['anmuies, 3aKoH
BCEMUPHOIO TATOTEHHMSI, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPI'uM, CBSI3b PabOThI CUJIBI C HU3MEHEHHUEM MEXaHHMYECKOM SHEpruw,
yCIOBUS paBHOBeCHs TBEPIAOTO Teja), MpU ITOM HCIOIb30BaTh
MaTeMaTHU4EeCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: TpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHS WMITYJbca U
MEXaHUYECKOU YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aQHAJIM3UPOBATH U OOBSICHATH TETUIOBBIC MPOLIECCHl U SIBJICHUS, UCIIOJIb3YS
ocHoBHbIe TmoJokeHUsT MKT u 3akoHBl MOJEKyIsIpHOM (QU3NKU U
TEpMOJAMHAMUKHU (CBSI3b  JIABJICHUS MJCAJIBLHOTO Ta3a Co CpeaHei
KMHETUYECKOM SHEPrueil TEIIOBOr0 JABMIXKCHUA M KOHIICHTpalUeill ero
MOJIEKYJ, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KHHETUYECKOU
SHEpPrueu TEMJIOBOTO JABUXKEHUSI €r0 4acTHll, CBA3b JABJICHUS HACATIBLHOIO
raza ¢ KOHIEHTpAIMEd MOJIEKYJI U €ro TEeMIIepaTypol, YypaBHEHUE
MenneneeBa—Knaneipona, TMEpBbIA 3aKOH TEPMOJWMHAMUKH, 3aKOH
COXpaHEHHMs PHEPIHMH B TEIUIOBBIX MPOIECCax), MPH ITOM HCIOJIb30BaTh
MaTeMaTHU4eCKoe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTH ypaBHEHUs1 MeHneneeBa—Kianenpona;

aHAMM3UPOBATh M OOBSACHATH DIEKTPUUYECKUE SBJICHUS, HCIOIb3Ys
OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTD
ANEKTPOCTATUYECKOTO TMOJIs, MPUHLHUII CYNEPHO3ULIMU DIIEKTPHUUYECKUX
NOJIEHM, TpPHU 3TOM YyKa3blBas YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyiona, a
TAaK)K€ MPAKTUYECKH Ba)KHbIE COOTHONIEHHUA: 3aKOHbI OMa s ydacTka
Henu W Uil 3aMKHYTOM 3JIEKTpUYECKOW menu, 3akoH Jlxoynsa—JleHna,
npasuia Kupxroda, 3akonsr @apajest 11 3JeKTpoIn3a);

ONMKCHIBATh (DU3UYECKHE TPOLECCHl W SBJICHHS, HCIOIb3YS BEIMYHHBI:
IIEPEMELIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, JaBJICHUE, IIOTCHIMAJbHAS DJHEpPrus, KUHETUYECKas
SHEPrUs, MEXaHWYECKash SHEPrus, padoTa CUIIbI, IIEHTPOCTPEMUTEIHHOE
YCKOPEHHME, CHJIA TSKECTH, CUJIa YIPYrOCTH, CHJIA TPEHUs, MOLIHOCTb,
SHEPrus B3aMMOJCUCTBUA Tena ¢ 3emi€dl BOIM3UM €€ MOBEPXHOCTH,
SHEpPrus ynpyrol aedopmanuud MPYXKUHBI, KOJUYECTBO TEIJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TEpMOJAWHAMUKE, BHYTPCHHSS
SHEPrusl HJACAIBHOTO OJHOATOMHOTO rasza, paboTa HJealbHOro Tasa,
OTHOCUTEJIbHAsI BIIAXKHOCTh Bo3ayxa, KIIJ[ wpeansHOro TteminoBoro
JIBUTATEJNS; JIEKTPUUECKOE MOJIe, HANPSXKEHHOCTD JIEKTPUUECKOTO OIS,
HaNpsDKEHHOCTh TOJISL TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B



BaKyyM€ U B JUAJIEKTPUKE, MOTEHIUANT AJIEKTPOCTATUYECKOIro OIS,
pa3HOCTh  MOTEHIMAJIOB,  JJCKTPOABMIKYIIAsh  Cujia, CHJIa  TOKa,
HanpspDKeHWE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBICHHE YyYacTKa IEMU C MOCIETOBATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, DHEPTHUS IIEKTPUUECKOTO OIS
KOHJIEHCATOPAa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
MEXaHUYECKOe [IBIDKCHHUE, TEIUIOBOE [IBIDKCHHE YacTHUI[ BeIECTBa,
TEIJIOBOE paBHOBeECHE, OPOYHOBCKOE JIBIKeHUE, nuddys3us, ucrnapeHue,
KUATICHUE W KOHICHCAIVS, TUTABJICHUE M KPUCTAJLTU3AIIHSI, HATIPABICHHOCTD
TEIJIONePeIaun, ICKTPU3AMS TeJ, SKBUIOTEHIIMATbHOCTh TOBEPXHOCTHU
3apsHKEHHOTO TTPOBOTHUKA;

IIPOBOJUTH UCCIICIOBAHUE 3aBUCIMOCTH OJTHON (DPU3MUYECKOW BEJIMYUHBI OT
APyrod ¢  WCHOJB30BAaHHEM  TPSAMBIX  HM3MEPCHUH, TIPH  ITOM
KOHCTPYHUPOBaTh YCTAHOBKY, (HKCUPOBATH PE3YyIbTaThl IOJYYCHHOU
3aBUCUMOCTH (PU3HUYECKUX BCJIMYMH B BHJE TpapuKoB ¢ Y4ETOM
a0COJIFOTHBIX MOTPEITHOCTEH M3MEPEHUH, JIeJIaTh BBIBOJIBI 110 Pe3yJibTaTam
UCCJIC/IOBAHUS;

IPOBOAUTh KOCBEHHbIE HW3MEpPEeHUS (U3MYECKUX BEJIUYMH, MPH ITOM
BbIOMpATh ONTHUMANIbHBIN METOJ HM3MEPEHHs, OIEHUBATH aOCOJIIOTHBIE U
OTHOCUTEJIbHBIC MOTPEITHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUH;
IPOBOAMUTH OTBITHI MO MPOBEPKE MPEASIOKEHHONW TUIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIYYCHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTaTyce MPeaIOKEHHON
TUTOTE3bI;

coOmro1aTh TpaBmiia 0€30MacCHOTO TPY/Ja IPH MPOBEACHUHN HCCIEIOBAHUN
B paMKax yd4eOHOTO DJKCINEpHUMEHTa, TMpakTUKymMa U  y4eOHO-
UCCIIEIOBATEILCKOH W TIPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTETBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaHHS;

peumaTte pacyETHBIE 3aJadyd C SBHO 33JaHHOM M HESBHO 3aJaHHOM
duznueckol MoJeIbI0: HA OCHOBAaHWW aHAIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3Mueckoidl MojaenHM, OTBeYaromeld TpeOOBaHHUSIM  3aJadH,
OpUMEHSATh  (POPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJATHI
¢u3nuecknx TEOpUH MPH WCTOIB30BAHMM MAaTEMAaTUYECKHX METO0B
pemIeHus 3a/1a4, MPOBOIUThH PACUETHl HA OCHOBAHWY MMEIONTUXCS JaHHBIX,
aQHAM3UPOBATh PE3YNbTaThl W KOPPEKTUPOBATH METOIBI PEIICHUS C
y4€TOM TIOJTyYCHHBIX PE3YyIbTaTOB;

pemath KavyecTBEHHBIC 3aJaud, TpeOylomue MPUMEHEHUS 3HAHWA W3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TAaKKE WHTETPAIMHA 3HAHUHN U3 JIPYTUX



MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBATh JIOTUYECKYIO
LEMOYKY PacCy>XJI€HUI ¢ ONOPOIl Ha U3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3MYECKHUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS I OOBSICHEHUS OCHOBHBIX
OPUHLIMIIOB pabOThl U3MEPUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOLECCOB;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUHUCKUX U 3apyOeKHBIX YUEHbBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OIIEHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NeSTENbHOCTH 4YeJIOBEKa, CBS3aHHOW € (DU3MYECKUMHU MPOLIECCAMH, C
NO3UIUHN HKOJIOTHYECKO 0€30MaCHOCTH, MPEACTABICHUH O PAallMOHAIBHOM
IPUPOIOIIOIH30BAHNH, A TAKXKE€ PAa3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHUN
HAyKd M TEXHOJOTMH i JajdbHEHIIero pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHSTh pa3jiudHble CIOCOObI paboThl ¢ MHpOpMaNUel (PU3NIECKOTro
colepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTUH, TIPU STOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMAIMOHHBIC
TEXHOJIOTUM JJI TIOHUCKA, NepepadOTKHM U NpPeabsBICHUS Y4eOHOM u
Hay4YHO-HOMYJIIPHON MH(pOpMalLuy, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
UHpOpMAIMK, NOJYYEHHOW W3 pa3jIMYHbIX MCTOYHUKOB, KPUTHUECKU
aHAJIM3UpPOBAaTh  MOJy4YaeMylo  MH(OpMalMiO U OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HaHWM, TaK ¥ Ha OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIUH;

HPOSIBIISTH OpraHU3allIOHHBIE U [O3HaBaTEJIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOpETEeHUs] HOBBIX 3HAHUHM B  Ipoliecce
BBITIOJIHEHHUS TPOEKTHBIX U YYEOHO-HCCIEA0BATENbCKUX PadoT;

paboTaTh B TpyMNIE C HCIOIHEHWEM pa3IMYHBIX COLMAJIBHBIX pOJIeH,
IUTAHUPOBATh PadOTy IPYIIIbI, PALMOHAIBHO PACIPENEATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsAX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKIOTO M3
YYaCTHUKOB IPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM IPOOIIEMBI;

HPOSIBIATH MOTHBAIMIO K Oynylield npodecCHOHaIbHON AEITEIbHOCTH 110
CHEIMATBHOCTAM (PU3UKO-TEXHHUUECKOTO POQUIIs.

K konuy oOyuenuss B 11 knacce mpenMeTHbIE Pe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUH:

NOHUMATh podab (QU3UKK B IKOHOMUYECKOW, TEXHOJIOTHYECKOM,
COIMATIBHOM M 3THUYECKOH cdepax NesITeIbHOCTH YeJI0BeKa, pOJib U MECTO
GU3UKM B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJib aCTPOHOMHUH B
MPAKTUYECKON  JEITEIbHOCTH YEJIOBEKAa W  JAJIBHEWIIEM Hay4YHO-



TEXHUYECKOM Pa3BUTHUH, 3HAUEHUE OMUCATENbHON, CHCTEMATU3UPYIOLLEH,
OOBSCHUTEIBHON M MPOTHOCTUYECKON (yHKUMN (pU3Myeckoil Teopuum —
ANEKTPOAUHAMUKH, CIEHUATBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, poab (GU3NUECKON TEOpUU B (POPMUPOBAHUU MPEACTABICHUN O
(¢u3nueckol KapTUHE MHpa, MECTO (PU3UUECKOW KapTUHBI MUpa B 001IEeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O IPUPOJE;
paznuyarh yCJIOBHMS NPUMEHUMOCTH Mojeled (U3MYECKUX Tel U
IpOLECCOB (SBJICHUN): OJHOPOAHOE DJIEKTPUUYECKOE U OJHOPOIHOE
MarHUTHOE TOJIsl, TApPMOHUYECKUE KOJIeOaHUs, MaTEMAaTUUECKUN MasiTHUK,
UJCAIbHBIA TMPYKUHHBI MAasSTHUK, TAPMOHUYECKUE BOJIHBI, WJCATbHBIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyarh yclioBUsA (TpaHULbl, OOJACTH) MNPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIE IMPOIECCHl U SBIICHUA,
UCIIOJIb3YS OCHOBHBIE TIOJIOKEHUS W 3aKOHBI D3JEKTPOJMHAMUKU U
CHeIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsAna, cwia Awmmepa, cuia JlopeHma, 3akoH
ANEKTPOMAarHuTHOM  wHAYKUMM, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE JJIEKTPUYECKOW WEMU CO CKOPOCTHIO
U3MEHEHHs  CWJIbl  TOKa,  TOCTyJaThl  CHEHHAIBHOM  TEOpHH
OTHOCUTEJIbHOCTH DUHIITEWHA);

aHATM3UPOBATH U OOBIACHITH KBAHTOBBIC MPOIIECCHI U SABJICHUS, UCTIONB3YS
MOJIOKEHHUsSI ~ KBaHTOBOW  (Gu3uKu  (ypaBHeHHE  DWHINTEWHa A
dotoaddexra, mnepBeIi U BTOPOM mocTyndaThl bopa, npuHIMI
COOTHOIIIEHUs HeomnpenenéHHoctel ['elizenOepra, 3akOHBI COXpaHCHHS
3apsAI0BOr0 M MacCOBOTO YHCEN U DHEPTUU B SIEPHBIX PEAKLMSX, 3aKOH
PaAMOaKTUBHOI'O paclaia);

ONHUCHIBaTh (DU3MUECKHE MPOLECCHl M SBJICHUS, HCIONb3YysS BEIMYMHBI:
HANpPsLDKEHHOCTD AJIEKTPUYECKOTO MO, MOTEHIHAN 3JIEKTPOCTATUYECKOTIO
[OJI, PAa3HOCTh IIOTEHUMAIOB, J3JIEKTPOABWKYINAS CHJIA, WHIYKLUS
MAarHuTHOTO TIOJISI, MATHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABIKYIAs CHJa CAMOMHIYKLWHW, HHEPrus MAarHUTHOIO IOJIS
OPOBOAHUKA C TOKOM, PEISTUBUCTCKHM WMIIYJIbC, IIOJIHAas SHEPIHUs,
SHEPrus NOKOSI CBOOOJHOM 4YacTULBI, DHEPrusi M HMIYJIbC (DOTOHA,
MacCOBO€ YHCJIO U 3apsl A]1pa, SHEPIUs CBSI3H 1pa;

OOBSICHSITH ~ OCOOEGHHOCTM  MpOTEKaHUs  (DU3NYECKUX  SIBJIICHUM:
ANIEKTPOMAarHUTHasl MHAYKUUS, CAMOMHAYKIMS, PE30HAHC, UHTEP(PEPEHLINS



BOJIH, Jaudpakuus, JUCIEPCUs, T[OJHOE BHYTPEHHEE OTpPaKECHUE,
dbotoanektpuueckuii d3pdext (potorddext), anbdpa- u Oera-pacmabl
saep, raMMa-u3inydeHue saep, (PU3MYeCKHe MNPUHIUIBI CHEKTPATbHOTO
aHanu3a u padoThl Ja3epa;

OTIPENIENIATh HAINpaBJICHUE WHIYKIIUM MarHUTHOTO TMOJIS MPOBOJHHKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTH U300paXKEHUE, CO3aBaEMOE TIJIOCKUM 3€pKajioM, TOHKON JIUH30M,
U PaCCUYUTHIBATh €TI0 XapaKTePUCTUKH,

NPUMEHSATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE TOHSTHS, TCOPUU U
3aKOHBI JIJI1 aHaluM3a ¢ OOBSCHEHUS  (U3UYECKUX IMPOIIECCOB,
MPOUCXOAIINX B 3BE3/1aX, B 3BE3HBIX CHUCTEMax, B MEXKTraJlaKTUUYEeCKOU
cpene; ABMKEHUSI HEOSCHBIX TeJ, IBOJIFOIMHU 3BE3/] U BeeneHHo;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (U3UYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TIPSMBIX HU3MEPEHUH, TPH HOTOM KOHCTPYHPOBATh
YCTAaHOBKY, (UKCHpOBaTh pe3ylbTaThl TMOJYYEHHOM  3aBUCUMOCTH
¢u3nueckux BEJIMYMH B BHAE TpaduUKOB C y4€ToM aOCONIOTHBIX
MOTPENTHOCTEH  WM3MEpPEHUM, JenaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIC/IOBAHUS;

IPOBOAUTh KOCBEHHbIE HW3MEpEeHUsS (U3MYECKUX BEJIUYMH, TMPH ITOM
BbIOMpATh ONTHUMANBHBIN METOJ HU3MEPEHHs, OLEHUBATH A0OCOJIOTHBIE H
OTHOCHUTEJIbHBIE MOTPEMTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJIUTH OIBITHI 110 MPOBEPKE MPEIJIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NOJIYYEHHBIE PE3YJbTaThl W J€JaTh BBIBOJ O CTAaTyCe MPEIJI0KEHHOU
TUIIOTE3BI;

OMUCHIBATH METO/bI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOmro1aTh TpaBmiia 0€30MaCHOTO TPY/Ja IPH MPOBEACHUHN HCCIEIOBAHUN
B paMKax Yy4YeOHOro JSKCIIEpUMEHTa, MpakTUKymMa U  y4deOHO-
UCCIEN0BATEIbCKOM M TIPOECKTHOM JEATENbHOCTU C HCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHUS;

pemiate pacyETHBIE 3aJadyd C SBHO 33JaHHOM M HESBHO 3aJaHHOM
duznueckol MOJENbI0: HAa OCHOBAaHWUM aHajdW3a YCIOBHUS BBIOUpATh
duznyueckre MO, OTBEYAIOIIHE TPEOOBAHMIM 3a7a4d, MPUMEHSTH
(dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYNATHl (PU3UYECKUX TEOPUU
MpU  HUCIOJIb30BAHMM MaTEMaTUYECKUX METOJOB peUIeHus 3ajad,
MIPOBOJIMTH PACUETHl HA OCHOBAHUM MMEIOIINXCS TaHHBIX, aHAJTU3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATH METOJIbI PEHICHUS C YYETOM IMOTYyUYECHHBIX
pPE3yIbTATOB;



pelmarb KadyeCTBEHHbIE 3aJaud, TpeOylollhe MPUMEHEHUs 3HaHUi U3
pa3HbIX pa3JeioB Kypca (PU3MKH, a TAaKKE MHTErPALMH 3HAHUM U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBATh JIOTUYECKYIO
LEMOYKY PacCy>kJI€HUI ¢ OMOPOIl Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SIBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUS JJI1 OOBSICHEHUS OCHOBHBIX
OPUHLIMIIOB pabOThl U3MEPUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOILECCOB;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUHUCKUX U 3apyOEeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OIIEHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NEeSTENbHOCTH 4YEJIOBEeKa, CBSI3aHHOW € (DU3MYECKUMHU MPOLIECCAMH, C
MO3UIUH HKOJIOTHYECKON 6€301acHOCTH, MPEACTABICHUA O PAllMOHAIBHOM
IPUPOJIOIOIH30BAHNH, a TaKXK€ Pa3yMHOM HCIIOJNIB30BAHUU JOCTHKEHUM
HAYKd M TEXHOJOTMN i JajdbHEHIIero pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHSTh pa3jiudHble CIOCOObI PaboThl ¢ MHpOpMaNUe (PU3NUECKOTO
COJEp)KaHUSI C HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUH, IPU 3TOM HCIOIb30BaTh COBPEMEHHbIE HH()OPMAIOHHBIE
TEXHOJIOTUHM JJI TIOHUCKA, NepepadOTKHM U TNpeabsBICHUS Y4eOHOM u
Hay4YHO-IOMYJIIPHON MH(pOpMaluy, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
UHpOpMAIK, MOJYyYEHHOW M3 pa3IMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMylo  HMH(OpMalMiO U OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaKk U Ha OCHOBE
aHaJln3a NCTOYHUKA UHPOpMAIH;

HPOSIBIISTH OpraHU3allIOHHBIE U [O3HaBaTEJIbHbIE yMEHUS
CaMOCTOSAATEJILHOTO ~ NPHOOPETEHHMs HOBBIX 3HAHUMHM B IIpolecce
BBITNIOJIHEHUS TPOEKTHBIX U YU4EOHO-UCCIEA0BATEILCKUX PadoT;

paboTaTh B TpyNIe C HCIOJIHEHHEM pa3IMYHBIX COLMAJIBHBIX POJIEH,
IUTaHUPOBaTh PabOTy TPYMIIbI, PAllMOHATIBHO PACIPEACIATh AEATEIbHOCTh
B HECTaHIApTHBIX CUTyalUsX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIIEHHE pACCMaTPUBAEMOM IPOOIIEMBI;

HPOSIBIATH MOTHBAILMIO K Oyaymiei npodecCuoHaIbHON ACSITEIbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO POpUIIs.



TEMATHUYECKOE IINIAHUPOBAHUE

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 MeTO1 MO3HAHUS TPUPO B 6
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 6
Pazjnen 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
Hroro 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 @du3MKa aTOMHOTO $/Ipa U 3JIEMEHTapPHBIX 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 Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
| ®dusznka — pyHIaMeHTaJIbHas HayKa o | bubnnoreka [JOK
IIpUpo e https://m.edsoo.ru/1beef346
) Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6mmoreka [IOK
UCCIeIOBaHUS PU3NYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaHus npupoapl. Habmonenne u 1 Bubnmorexa [IOK
PHPOBL. A https:/m.edsoo.ru/34c49931
IKCIIEPUMEHT B (hH3HKE
4 Crioco6b1 u3MepeHus GPU3NIECKUX | bubnuoreka [JOK
BEIUYNH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
. bu6mmoreka [JOK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B ¢pusuke. Ponb u
6 MecTo (PHM3UKU B POPMUPOBAHUHT | bubnunoreka [JOK
COBPEMEHHOU HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU EATEIbHOCTH JIIOACH
Mexanuueckoe apumxenue. Cucrema
7 orcueta. OTHOCUTEIIHLHOCTD | bu6mmoreka [JOK
MEXaHMYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHasl 3a/1a4ll MEXaHUKHU
8 Pannyc-BexkTop MarepuanbHOM TOUKH, 1 bubnunoreka [JOK




€T 0 MPOCKIMHU HA OCHU KOOpAMWHAT.

Tpaekropus. [lepemenienue. CKopocCTb.

Nx npoekiuu Ha 0OCH KOOpAWHAT

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

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['paduueckoe onrcanue

bubmmoreka [{OK

9
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBIKECHUS

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

1 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssMonMHENHOE NBMXKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduaeckoe onmcanme

. bu6mmoreka [IOK
12 MPSAMOJIMHEHHOTO IBUKEHUSI C
https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoOe masieHre. Y CKopeHue

13 CBOOOIHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSA OT https://m.edsoo.ru/f738109¢
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmuelinoe nBuxenue. JBrxenue
110 OKPYXHOCTH. YTJIOBas U JIMHEWHAas

bubnuoreka [JOK
15 ckopocts. [Iepuon u yacrora.
https://m.edsoo.ru/33196fbe
LleHTpOoCTpEeMUTENBHOE U TTOJTHOE
YCKOPEHHUE
bubnunoreka [JOK
16 KonTponeHas paboTa o teme B

https://m.edsoo.ru/1242132e




"Kuuemartuka"

IIepBblii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17 [IpuHnmn otHOCUTENBHOCTH ["anmnest. https://m.edsoo.ru/5a9%4a64
HewnnepunaneHbie cucTeMbl OTCUETA
13 Cuna. PaBHoielicTByIOIIIAs CUJa. bubnuoreka [JOK
Bropoit 3akon Herotona. Macca https://m.edsoo.ru/141d3837
19 Bzanmopeiicteue Ten. Tpetnii 3akoH bubnuoreka [JOK
Hprorona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3unuu cui. Pemenne
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB bubmorexa HOK
https://m.edsoo.ru/bdf997tb
HeroTona
3aKO0H BCEMHPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U Bubnmorexa [IOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOU MaccChl
2 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaCHUA https://m.eds00.1ru/22757126
JIBukeHre HeOECHBIX Te U UX
3 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3AKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnuoreka [JOK
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena hitps://m.edsoo.ru/0ac2cd84
Cuna tpenus. [Ipupoaa u BuabI cun bubnunoreka [JOK
25 TpeHus. [IBUKEHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIICHUS CPE/IBI https://m.edsoo.ru/2cb29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeabHOE bubmuoreka [IOK
JBIDKEHUE TBEPAOIO TeIa https://m.edsoo.ru/2b95d57e
)% MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaieHus. [linedo cumsl https://m.edsoo.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBECHS
30 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/dclcaacO
a1 KonTponbHas pabota o teme bubnuoreka [IOK
"Tunamuka. CraTtruka TBEpIOTO Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
1 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LEHTPA Macc
NMnynbC cUilbl 1 U3BMEHEHUE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHHUsI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE NBMXKEHUE
MoMeHT uMnysibca MaTepruaaIbHON
34 Touku. [IpencraBnenue o coxpaHeHuu bubnunoreka [JOK
MOMEHTA UMITYJIbCa B LIEHTPaJIbHbBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Pemenue 3azau https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MaJIOM U Ha KOHEYHOM bubnmuoreka [JOK

nepemeneHuu. ['padguueckoe

https://m.edsoo.ru/913974c7




MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 00

. bubnuoreka [JOK
37 W3MEHEHUU KHHETUYECKON SHEPTUHU
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToreHumanpHbIE U HETIOTEHIIMAIBHBIE
bubmmoreka [IOK
38 cuibl. [loTeHnuaneHas sHeprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst kocMuueckast CkopocTb. CBs3b
paboTHl HEMTOTEHITUATIBHBIX CUIT C
. bubmuorexa [JOK
39 W3MEHEHNEM MEXaHUYECKON YHEPTUU
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHUS.
YT yrpyr N bu6mmoreka [IOK
40 VYpaBHenue bepHynnu s ueanbHOM
https://m.edsoo.ru/f30f43b6
KUJIKOCTH
A1 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUs B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npenacraBieHuid o Ipupoie
bubnuoreka [JOK
42 Ter1oThl. OcHOBHBIE NoJI0keHUst MKT. 1
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe nBrkeHne
CrpoeHue ra3000pa3HbIX, )KUJIKUX U
bubnuoreka [JOK
43 TBEPJBIX TeN. XapaKTep IBUKECHUS U
. https://m.edsoo.ru/c44d02¢e2
B3aMMOJICIICTBUS YACTHULl BELIECTBA
Macca u pazMepsl MOJIEKYI (AaTOMOB).
P P ya( ) bubmuoreka [JOK
44 Komunuectso Berecta. IlocTostHHAs
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnunoreka [JOK




IIkana Lenscus

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/1531abas
. bubnuorexa [JOK
47 WNneansueiii ras. I'a3oBble 3aKOHEI hitps://m.edsoo.ru/1deb2367
43 VYpaBHenue MenpaeneeBa-KnanerpoHa. bubnuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcosroTHas TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6mmoreka [IOK
MOCTOSTHHEIM KOJIMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npeacraBieHue
51 Mfog)poueccms: EISOTepMa, H30X0pa, buomorexa OK
https://m.edsoo.ru/1344327b
n3obapa
bu6mmoreka [IOK
32 Ocosroe ypasterne MKT https://m.edsoo.ru/c8094721
53 Pemtenue 3amay bubmmorexa [TOK
https://m.edsoo.ru/10265a05
CBs13b a0COJTIOTHOM TEMIIEPATYpPhI
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 cpeaHel KUHETUYECKON dHepruei https://m.edsoo.ru/c38af875
MOCTYNATEIBbHOIO TEIJIOBOTO ABUKEHUS
€€ yacTull
55 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN bu6mmoreka [JOK
mo teMe "OcHoBelt MKT" https://m.edsoo.ru/09d12£d8
56 KonTtponsHas padota o Teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonHaMuueckas cuctemMa. 3aJlaHue bubnunoreka [JOK




BHEIIHUX ycnoBui uis T/l cucreMsl.
Buemnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerpsr T/] cuctemsl Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Havano TepMoOIMHAMUKH.

bubmmoreka [{OK
58 CamonpowusBosibHas penakcarus T[] 1
https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TEPMOIMHAMUKE. Y CIIOBUS bubmorera [TOK
pMox e https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOM MOJIETH
60 VYpaBuenue MenaeneeBa-Knanelipona u bubmuorexa [JOK
BBIpAKEHUE 11 BHYTPEHHEN SHEPrUn https://m.edsoo.ru/bal178d0
Bripaskenue st BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO UJeaJILbHOIO rasa. bu6mmoreka [IOK
KBasucrarndyeckue u HeCTaTUUECKHE https://m.edsoo.ru/ac5cacl5
MPOLECCHI
DneMeHTapHas padoTa B
2 TepMoArHAMUKe. Brruncienre paboTsl bubnuoreka [JOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
JarpaMme
Tennonepenada kak croco0® M3MEHEHUS
. bubmuoreka [JOK
63 BHyTpeHHeil snepruu TJl cuctemsl 6e3
https://m.edsoo.ru/3d734561
COBEPILICHHS pabOTHI
64 KonBekuus, TenaonpoBOJHOCTb, bu6mmoreka [JOK
HU3IIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KoanuectBo Temnotsl. TenmmoéMKocTh bu6mmoreka [JOK

Tena. YaeabHas 1 MOJIIpHasA

https://m.edsoo.ru/7ba67355




TEIUIOEMKOCTH BellecTBa. Y AelibHas
TEIJIOTa CTOPAHUS TOTLJIMBA

66 Pacuér xonuuecTBa TEMOTHI ITPU bubnuorexa [JOK
TerJionepeaade https://m.edsoo.ru/1dbSad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/d8098824
KonuuecTBo TemIoTe 1 paboTa Kak
. bubnuoreka [JOK
68 Mepbl U3MEHEHHUS] BHYTPEHHEN dHeprun
https://m.edsoo.ru/b047alcd
T/l cuctemsbl
BTtopoii 3ak0H TepMOIMHAMUKH IS
69 PaBHOBECHBIX M HEPAaBHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
mamuH. KT https://m.edsoo.ru/2¢945513
71 MaxkcumanbHoe 3Hauenne KITJ. Iukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bub OK
72 Pemrenue 3agau nomorexa L
https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIIEKThI
73 WCIIOJIb30BAHUS TEIIOBBIX JBUTATENECH. bubnunorexa [JOK
TennoBoe 3arpsi3HEHUE OKPYKaroLIei https://m.edsoo.ru/9867aaa7
cpenbl
bub K
74 Permrenue 3agau nommotexa [0
https://m.edsoo.ru/c8c70432
O06o001eHne u cucTeMaTu3anus 3HaHu’
| bu6mmoreka [JOK
75 o teme "Tepmoannamuka. Temnnossle

MaIuaer"

https://m.edsoo.ru/28d62b3f




KonTtposneHas paboTa o teme

bubmuoreka [JOK

76
"TepmoauHamuka. TernaoBbie MaluHb" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS. But OK
HOINOT
77 Hcnapenue u kureHue. Y aenbHas amorexa I
. T —— https://m.edsoo.ru/6f8e6777
Hacebimennbie 1 HEHACHIIICHHBIE MTAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JTaBJIEHUS HACBIIIIEHHOTO MMapa OT i OK
HOINOTEK:
78 TeMIIepaTypbl, UX HE3aBUCUMOCTb OT nnotexa 11
06bEMa HACHIIEHHOTO Mapa https://m.edsoo.ru/f5¢17d02
3aBUCUMOCTD TEMITEPATyphl KATICHHS OT
JTABJICHUS B )KUIKOCTH
79 BraxxnocTts Bo3myxa. AGCOIIOTHAS U bubmuorexa [JOK
OTHOCHTEJIbHAS BIAYKHOCTh https://m.edsoo.ru/30ebbb79
80 Pemmenue 3agau bubmorexa LOK
https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucramnmyeckue u Bu6 OK
o HOIHOTEKA
81 amopdHbIe Tesa. AHU30TPOIHS CBOMCTB 1
KpHCTAIIOB https://m.edsoo.ru/20a88a03
[InaBnenue U KpUCTATUIU3ALMSL. Bu6 OK
HOIHOTEKA
82 VnenpHasg TEIUI0TA IUIABJICHUS. 1
CyGumars https://m.edsoo.ru/6ee91e9f
Jlebopmaruu TBEPAOTO TENA.
bubnuoreka
83 Pactsoxkenue u cxxarue. Cnpur. Moayib httos-//m.ed HO/IE 1aabl0
o S://Mm.edsoo.ru/dalaa
HOwnra. Ilpenen ynpyrux nedopmanuii P
TennoBoe pacuIMpeHHe KUJIKOCTEN U Bu6 OK
.. HOINOTEKA
84 TBEPJBIX TEJN. AHTAPMOHU3M TEIJIOBBIX 1

KoJIeOaHU I qacTull BEIICCTBA

https://m.edsoo.ru/7baSedf2




[IpeobpazoBanue suepruu B (HazoBBIX

bubmuoreka [JOK

85
rnepexonax https://m.edsoo.ru/97a0672f

bubmmoreka [{OK

86 VYpaBHeHHE TEIIOBOTO OanaHca

PABHCHHE TEILIOBOT . https://m.edsoo.ru/ab1521fb
bubnuorexa [JOK

87 Pemrenue 3amau nomorexa I

https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnspueie sapnenus. Jlapienue noma bubmmoreka [{OK
HCKPHUBJICHHON NTOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
*)unkoctu. @opmyna Jlamnaca
O06o01menre 1 cucTeMaTru3aus 3HaHUHA

89 1o Teme "ArperaTHble COCTOSTHUS Bubnmorexa [IOK

P ’ https://m.edsoo.ru/0b52575¢
BemecTBa. Da3oBeie epexo bl
KonTtponsHas padoTa o reme
" bubmuorexa [JOK

90 ArperaTHbl€ COCTOSTHUS BEIIECTBA.

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

01 DIeKTpuyecKuil 3apsa. [IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKHUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
JURJIEKTPUKHU U MTOJIYIIPOBOIHUKHU
DJIeMEHTapHbIN ANEKTPUUECKUHN 3apsijl.

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

93 BzaumoperictBue 3apsiioB. Toueunbie bu6mmoreka [JOK
3apsasbl. 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 [Ipo6uerit 3apsia. JInnum bubnuorexa [JOK
HANPSKEHHOCTH DJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUUYECKOE T10J1€
[ToreHumanbHOCTH

bubmmoreka [{OK
97 ANEKTPOCTATUUECKOTO MOoJisi. PasHOCTH
https://m.edsoo.ru/80021447
MOTEHIINAJIOB M HAMPSKEHUE
[TorenumansHas SHEpTUS 3apsiaa B
bu6moreka [IOK
98 aNeKTpocTaTuueckoMm mose. [lotennman
https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJISI U
bu6moreka [IOK
99 Pa3HOCTH MOTEHIHAIOB IS
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MOJIS

100 [TpunIMn cynepno3uiuu bubnuoreka [IOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfedabe

bu6mmoreka [JOK

101 Pewrenue 3anau

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

102 [Tosie Toueuynoro 3apsiga. [lose bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO 10

R bubmuoreka [JOK
103 00wrémy mmapa. [lone paBHOMEpHO
° . https://m.edsoo.ru/f7a665¢ee
3apsHKEHHONM OECKOHEYHOM MI0CKOCTH

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

105 JIMBIEKTPUKH U TIOTYIPOBOAHHUKH B bubnuoreka [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5s




Konpnencarop. D1nekTpoéMKOCTh

bubmuoreka [JOK

106 KOHJIEHcaTopa. DIEKTPOEMKOCTh
https://m.edsoo.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE cOeTMHEHNE bubnuorexa [JOK
KOHJECHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [{OK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
bubmmoreka [{OK
109 DHeprus 3apsKEHHOT0 KOHAEHcaTopa
https://m.edsoo.ru/73a34f18
bu6moreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBr>KeHre 3apsiKEHHOM YacTHUIIbI B bu6moreka [IOK
OJTHOPOJHOM JJIEKTPUYECKOM T10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH bubmuorexa [JOK
1o teme "DnexkTpuueckoe nose" https://m.edsoo.ru/5752603f
114 KonTtponbHas padoTa o treme bubnuoreka [JOK
"Dnexrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuina Ttoka. [ToctosanHbIN TOK. Y caoBUs
bu6mmoreka [JOK
115 CYILLECTBOBAHUS IOCTOSHHOTO
https://m.edsoo.ru/233311b5
3NEKTPUYECKOTO TOKA
bub K
116 Hcrounuku toka. Hanpsbxenue u 3/1C uoamorexa O
https://m.edsoo.ru/0839al15
117 3akoH OMa AJ1s y4acTKa LETH. bubnuoreka [IOK
DNEKTPUUECKOE COITPOTUBIIEHHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTB COITPOTUBIIEHUS bubnuoreka [IOK

OJHOPOJHOTO MPOBOAHUKA OT IO

https://m.edsoo.ru/95fcdf51




JUIMHBI U TUI0IAaAU MOIMCPCUYHOTO
CCUCHUA

YaenpHOE COIMPOTUBJICHUEC BCIICCTBA.

bubmmoreka [{OK

119
Pemenne 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapauIeIbHOE, bubmmoreka [{OK
CMEIIaHHOE COEIUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnnorexa [JOK
uenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bubmmoreka [{OK
122 P
CHieHHe saat https:/m.edso0.ru/3881b469
123 PaGora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Hxoyna —Jlenna https://m.edsoo.ru/a3605¢c5¢
b K
124 Pemenue 3agau nomorexa O
https://m.edsoo.ru/6761bfOf
MOIIHOCTh 3JIEKTPUYECKOTO TOKA.
bu6mmoreka [IOK
125 TemnoBast MOIITHOCTh, BRIACIIEMAas Ha
https://m.edsoo.ru/99750a6f
pesucrope
126 Pemtenue 3amay Eubmorexa HOK
https://m.edsoo.ru/eb72fc24
127 OJIC 1 BHyTpEeHHEE CONTPOTUBIICHUE bubnuoreka [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 7151 IOJTHOM (3aMKHYTOM) bubnnorexa [JOK
AJIEKTPUYECKOHN LIeTH https://m.edsoo.ru/221f40fb
bu6 K
129 Pemienue 3agau nommorexa O
https://m.edsoo.ru/3580b679
130 MOITHOCTh UCTOYHUKA TOKA bubmmorexa [IOK
https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikanune bubnunoreka [JOK




https://m.edsoo.ru/546£5632

bubmuoreka [JOK
132 KonzeHcarop B 11enu NOCTOSHHOTO TOKa
https://m.edsoo.ru/35368f3e
b K
133 Pemenue 3amau nommorexa 110
https://m.edsoo.ru/4410cef0
134 Pemrenue 3amgau o reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau o reme "l[locTosTHHBIN bubmmoreka [IOK
ANEKTPUIECKUHN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agag nmo teMme "TlocToSTHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O00011IeH1E U CUCTEMATHU3ALUS 3HAHUN
" N . bubmuorexa [JOK
137 1o Teme "[I0CTOSIHHBIN 3JIEKTPUYECKUN
" https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas padoTa o reme bubnuoreka [IOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnekTpuyeckas NpoBOJUMOCTh
139 a3JIMYHBIX BEIIECTB. DIEKTPUUECKUI Bubmrorexa LIOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIIpOBOAMMOCTD
DJIEKTPUYECKHUI TOK B paCTBOpax U
bu6mmoreka [JOK
140 paciuiaBax 3JeKTPOJIUTOB. 3aKOHbI
https://m.edsoo.ru/4b423491
@apanes 1S JIEKTPOIU3A
N bub K
141 DneKkTpuyeckuii Tok B razax. [lmazma uommorexa 110
https://m.edso0.ru/92d92f76
142 ONEKTpUUECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DneKTpUYEeCKuil TOK B bubnuoreka [IOK

MOJIYITPOBOAHHKAX

https://m.edsoo.ru/ab61c660




144

[TonynpoBoAHUKOBBIE TPUOOPHI

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

145

PuU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANIPSKEHUSI
B LIENIH IOCTOSTHHOTO TOKA MPY NOMOIIH
aHAJIOTOBBIX U U (PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueii no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUYUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

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

146

®u3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO JABWKEHUS
C LICJIBIO OIIPEIEJICHNUS] MTHOBEHHO N
ckopocTH"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOU I1ocKocTH"
unu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH TPU PAaBHOYCKOPEHHOM
IBIKeHUN"

bu6mmoreka [JOK
https://m.edso0.ru/6960b6ef

148

dusnueckuil NpakTUKYM 10 TeMe
"M3MepeHune ycKopeHHusi CBOOOHOTO
najgeHus" win "U3ydenue qBuKeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3ydyeHne JBUKEHUS Tea 110
OKPYXKHOCTH C IIOCTOSIHHOU I10 MOJTYJIIO

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




ckopoctbio" uiu "HccnenoBanue
3aBHCHUMOCTH TepHOAa 0OpaieHus
KOHHUYCCKOI'O MasATHHUKA OT €Iro
napameTpon"

150

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOACHUCTBYIOMIEH CHJIIBI
MIpH IBKEHUU OpycKa M0 HAKIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MIIOCKOCTH Ha
3aJJaHHO€ PACCTOSIHUE OT €r0 MacChl"

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

151

Pu3NYEeCKU IPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pPE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3yuenne
JIBUKEHUS] CUCTEMBI T, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
6moK"

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

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhdumrieHTa TpeHus mno
BEITUYMHE YIIIOBOTO KO PHUIEHTA
3aBucumoctu Frp(N)" nnun
"HccnenoBanue IBMKEHUsI Opycka 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
ko3¢ duUneHTOM TpeHHs" WK
"N3y4ueHne IBUKEHUS IPy3a HA Baly C
TpeHHeM"

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

153

DuU3NYECKUN IIPAKTUKYM I10 TEME

bubnunoreka [JOK




"HccnenoBanue ycioBUi paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "Koncrpyuposanue
KPOHIUTEHHOB U pacuéT Cuil yrpyroctu"
niu "M3ydeHnue ycToiunBoCTH
TBEPJOTrO TeJa, UMEIOLIETO II0IAb
onops!"

https://m.edsoo.ru/4a04f4{7

154

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena mno
TopMo3HOMY nyTu" unu "N3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHITBI
Taru" i "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nnu "HccnenoBaHue COXpaHeHUs
VMITyJIbCa TIPU YIIPYTOM
B3aumoaecTeun" uiu "M3mepenue
KMHETUYECKOM SHEPIuu Tella 1o
TOPMO3HOMY ITyTH"

bu6moreka [IOK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne U30TepMHUUECKOTO Mpolecca
(peKOMeHJOBaHO HCIOJIb30BaHHE
nudposoii 1abopaTopun)" uiu
"N3yueHue u30XopHOro npouecca’ uiu
"N3ydenne nu3obapHOro mpoiecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSIHUA"

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

156

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemioéMKocT"
nnu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHHMS BellecTBa" HWiIn
"UccnenoBanue aquabdaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTHH
MEXMOJICKYIIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKOCTEHN"

157

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
UCHIapeHus KuaKocTen" nuim
"N3mepenue yaenbHON TEIOThI
riaBsieHus apaa" win "M3ydenne
CBOWCTB HACBIIIEHHBIX TApOB" MU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMenieHuu". 3mepenue

ko3 durmenTa moBEpXHOCTHOTO
HaTSKEHUS

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

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBpaieHust SHEPruu
3apsHKEHHOTO KOHEHCATOPa B SHEPTHI0
W3JIyYEHHUS CBETOAMO A" WU
"N3yueHue npoTeKaHus TOKA B LIETIH,
coJieprKaliel KoHaeHcaTop' uim
"Pacnipenenenue pa3HOCTH
MMOTEHIINAJIOB (HAPSDKESHUS) TIPH
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCAaTOpOB"

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

159

DuU3NYECKUH IIPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98




COEJIMHEHUS PE3UCTOPOB" MU
"N3mepenue yaeabHOTro CONPOTHUBIIEHUS
npoBoHUKOB" nin "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JJTs1 JIaMITbl HaKaJIiBaHUs "

®uU3NYECKU IPAKTUKYM 110 TEME
"Habnronenue anexrponusa" uim
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "Mccnenosanue

bubmmoreka [{OK

160
3aBUCUMOCTH COIIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" UIIN
"CHsTHE BOJIBT-aMIIEPHOU
XapaKTEepPUCTUKHU auoaa”
PesepBHEblil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
161 cUCTEMAaTH3alys 3HaHUH 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHEblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
162 cUcTeMaTu3alys 3HaHUH 110 TEME
" " https://m.edso0.ru/3149956b
Jnnamuka
PesepBusblil ypok. O000IIIEHHE U
P P . bu6mmoreka [JOK
163 cUcTeMaTu3alys 3HaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpJOTO Tela
PesepBurlii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
164 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHbBI COXpPAHEHHUS B MEXaHUKE
PesepBHsiit ypok. O6001IeHEe 1
165 cHUCTeMaTH3allusl 3HaHUM 110 TeMe bubnmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKOM
Teopun"

https://m.edsoo.ru/de148976




PesepBHsiit ypok. O600IIeHNE 1

. bubnmoreka [JOK
166 CHCTEMAaTU3alMs 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TenaoBble MaITUHBI
PesepBHeIit ypok. O600IICHNE 1
167 cCHCTEMaTH3alMs 3HaHUH 10 TeMe | bubmmoreka [{OK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe Mepexo bl
PesepBHrlii ypok. O00011I€HIE U
P P N bubnuoreka [JOK
168 CHCTEMAaTU3aLMs 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIE
PesepBurrii ypok. O000111€HIE U
P P N bubmuorexa [JOK
169 CHCTEMAaTHu3alys 3HaHUU 10 TeME 1
" N N " https://m.edsoo.ru/3caebdal
[TocTosIHHBIIN TEKTPUUECKHI TOK
PesepBHEblil ypok. O000IIIEHNE U
P P o " bu6mmoreka [IOK
170 cucreMarusanys 3Haguil mo reme "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero HU3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
BzanmoielicTBrE TOCTOSTHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
01.09.2025 | https://m.edsoo.ru/487a8593
MarnutHoe nojie. ['unoreza Ammnepa
BexTop MmarauTHOM MH WH.
2 TIpun pI/Il'I CVYIIEPIIO3H SZK I\I/faFHI/ITHBIX 1 bubmorexa LOK
p UH yrep H . 01.09.2025 | https://m.edsoo.ru/4clabeeb
nosei. JIMHUM MarHUuTHOM MHTYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6mmoreka [IOK
TokoM. OnbIT Dpcrena 03.09.2025 | https://m.edsoo.ru/d35d5262
Cuna Amriepa, €€ HanpaBJIECHUE U bubnuoreka [IOK
4 1
MOJIYJb 03.09.2025 | https://m.edsoo.ru/26d9c5ba
5 Pemtenue 3amau 1 bubmorexa HOK
A 04.09.2025 | https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. | bubnuoreka [JOK
DNeKTpOU3MEpUTENbHbIE TPUOOPHI 08.09.2025 | https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON | bubnuoreka [JOK
YacTUIIBI B OJHOPOTHOM MAarHUTHOM 08.09.2025 | https://m.edsoo.ru/c97afaal
mnoJje
8 Pemrenne 3amau 1 bubmmorexa [IOK
a 10.09.2025 | https://m.edsoo.ru/504e98c7
bu6mmoreka [JOK
9 Pa6 JI 1
aboTa CIUIRT Jloperta 10.09.2025 | https://m.edsoo.ru/d518be4b




bubmuoreka [JOK

10 P
clieHie sanat 11.09.2025 | https:/m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
11 deppoMarHeTky, napa- u bubmmorera [TOK
PP > 1ap 15.09.2025 | https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
12 ¢deppomaruetukos. [Ipumenenune brbmmorexa [TOK
PP P 15.09.2025 |  https:/m.edso0.ru/0b58190a
(heppoMarHeTMKoB
Pemenne 3agau mo reme "MarautHoe bubmmoreka [{OK
13
mose" 17.09.2025 | https://m.edsoo.ru/5b55¢307
14 Pemienne 3aga4 mo reme "MarautHoe bu6moreka [IOK
mose" 17.09.2025 | https://m.edsoo.ru/41c4ae8a
SIBneHue ANEKTPOMAarHUTHON
15 WH nu. [ToTok BekTopa bubmorexa OK
YKL N P 18.09.2025 | https://m.edsoo.ru/b3efalcl
MarHUTHOW MHIYKIIHH
bu6mmoreka [IOK
16 D/1C
JAC iy 22.09.2025 | https://m.edsoo.ru/48150bdS
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUU bubnuoreka [JOK
®dapages 22.09.2025 | https://m.edsoo.ru/abdec188
13 Buxpeoe anektpuueckoe nose. Toku bubnuoreka [JOK
dyko 24.09.2025 | https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMOKYIIUXCS bubnnorexa [JOK
MPOBOJHUKAX 24.09.2025 | https://m.eds00.ru/0235¢c02
bubmuoreka [JOK
20 Pemenme 3azas 25.09.2025 | https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
PaBuIIo JieHia 29.09.2025 | https://m.edsoo.ru/bbc22726
22 WNupykruBHOCTH. KaTymika bubnuoreka [IOK




HWHAYKTUBHOCTHU B ICIIH IMTOCTOSIHHOI'O
TOKa

29.09.2025

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

SAsnenue camounaykiuu. J/C

bubmmoreka [{OK

23 CaMOMWHYKIIUU 01.10.2025 | https://m.edsoo.ru/7ee60ca8
4 DHeprusi MarHuTHOTO TOJIS KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMArHUTHOE TI0JIE 01.10.2025 | https://m.edsoo.ru/b3cOadl1
bubmmoreka [IOK
25 Pemeriite saa 02.10.2025 | https://m.edsoo.ru/88f69d2b
26 O06o01enre U cucTeMaTu3arus bubnuoreka [JOK
3HaHUM N0 TeMe "DnekTpoaruHaMuKa' 06.10.2025 | https://m.edsoo.ru/76484025
7 KounTponbHas pabota no teme bubnuoreka [IOK
"OnexrpoauHamMuka" 06.10.2025 | https://m.edsoo.ru/8ae09b98
KonebarenpHas cuctema. CBoOO HBIE
28 koJsiebanus. ['apMoHnueckue ) Bubnmorexa [IOK
08.10.2025 | https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTtnueckoe n ITMHAMHUYECKOE bubmuorexa [JOK
OIMMCAaHNE KOJIEOATENBLHBIX BHKECHUN 08.10.2025 | https://m.edsoo.ru/87¢e9498
DHepreTudyeckoe onvcanue. BoiBoa
JTUHAMHAYECKOTO OTMCAHUS
30 TapMOHHYECKUX KOJICOAaHUW U3 UX bubmorexa HOK
09.10.2025 |  https://m.edsoo.ru/e3¢99692
SHEPTreTHYECKOT0 ¥ KHHEMAaTHYECKOTO
OTIMCaHUS
. bubmuoreka [JOK
31 AmmTyza u dasa Koeoammii 13.10.2025 | https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacToTa KoJIeOaHUIA.
3 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK
KoJIeOaHUH MaTEMaTHYECKOTO 13.10.2025 | https://m.edso00.ru/e0399319

MasTHUKa. [lepros cBoOOTHBIX




KoJie0aHUN IPYKUHHOTO MasiTHUKA

3aryxaromme KoueOaHusl. bubmuoreka [IOK
33
Bemyxnennsie konebanus. Pesonanc 15.10.2025 | https://m.edsoo.ru/72¢93d09
bubmmoreka [{OK
34 ABTOKOI€0a
TOROICOAIIA 15.10.2025 |  https://m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
16.10.2025 https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 KOJIEOAHUSA B MY3BIKAJIBHBIX bubmmorexa LOK
3]3 20.10.2025 | https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeHNE U CUCTEMATHU3ALIUS
. " bubmuotexa [JOK
37 3HAHUM 110 TeMe "MexaHndecKue
" 20.10.2025 | https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
38 N
KonebaTenpHbI KOHTYD 22.10.2025 | https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsizb
39 aMIUTMTY/IbI 3apsiia KOHJEHCATOpa ¢ bubnuoreka [JOK
aMIUIMTYJIOM CHUJIBI TOKA B 22.10.2025 | https://m.edsoo.ru/093f9af1
KoJIeOaTeIbHOM KOHTYPE
40 3aKOH COXpaHEHUs YHEPTUU B bubnunoreka [JOK
UJeanbHOM KoJieOaTeIbHOM KOHTYpE 23.10.2025 | https://m.edsoo.ru/d1e2d543
3aryxaromye 3JI1eKTPOMardHuTHEIE
41 KOH}e/)gaHII;}lI Bria peHHBIe bubmnorexa [IOK
' YA 05.11.2025 | https://m.edsoo.ru/5e668619
ANIEKTPOMArHUTHBIE KOJIeOaHUs
IIepemeHnHsbli TOK. Pesuctop u
42 KOHJICHCATOP B IIENU ITIEPEMEHHOTO bubmiorexa LIOK
a pBH p 05.11.2025 | https://m.edso0o0.ru/84836152

TOKa




13 Karyiika HHIyKTUBHOCTH B LIENIU bubmmoreka [IOK
IIEPEMEHHOT0 TOKa 06.11.2025 | https://m.edsoo.ru/cfa307af
44 3akon OMa JyIst SJIEKTPUUYECKOH 1eNn bubnuorexa [JOK
MIEPEMEHHOT0 TOKa 10.11.2025 | https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIINTYIHOE ¥ NEUCTBYIOIIEE bubnmorera [TOK
M a yrom 10.11.2025 | https://m.edsoo.ru/lcac6cdc
3HAUEHUE CHJIBI TOKA M HAMPSHKCHHUS
46 Pe3onanc B 2JIEKTPUYECKOH LIEMTHN bubmmorexa LOK
P t 12.11.2025 | https://m.edsoo.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHE 3314 12.11.2025 | https://m.edsoo.ru/al6836a4
Wneansuunf TpanchopMaTop.
48 HHOI/BBO CTBE ne(be paqa I/Ip bubmmorexa [OK
p a » TTEpest » 13.11.2025 | https://m.edsoo.ru/f97418ae
MOTpeOICHNE AIMEKTPUIECKOI SHEPT U
DKOJIOTUYECKUE PUCKH TIPH
MIPOM3BOJICTBE JICKTPOIHEPTHU.
49 KyneTypa ncrnoab3oBaHus bubmmorexa [OK
YIBTYP 5 17.11.2025 | https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPT U B TIOBCEAHEBHOM
KU3HHA
bu6mmoreka [JOK
50 Pemenne
HHCHHE 3a1ad 17.11.2025 | https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau bubmorexa LOK
A 19.11.2025 | https://m.edsoo.ru/7cab59{8
O00011IeHIE U CUCTEMATHU3ALIUS
52 3HAHUU 110 TeMe "DIEKTPOMarHUTHEIE bubmmorexa [IOK
" p 19.11.2025 | https://m.edsoo.ru/401024a9
KoJe0anus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH 20.11.2025 | https://m.edsoo.ru/a58e109f




bubmuoreka [JOK

>4 CBOHCTBA MEXAHHMHECKHX BOJIH 24.11.2025 | https://m.edsoo.ru/d9ae1000
bubmmoreka [{OK
3 3BYK. XapaKTepHCTkit 3Byia 24.11.2025 | https://m.edsoo.ru/138b6£09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKaIoLIEeH cpeibl 26.11.2025 | https://m.edsoo.ru/7380038f
bubmmoreka [IOK
37 Peterne sazat 26.11.2025 | httpsy/m.edsoo.ru/cfd918bf
53 DNeKTPOMarHUTHBIE BOJIHBI. bubnuoreka [JOK
N3ny4yenue 31eKTpOMarHuTHEIX BOJH 27.11.2025 | https://m.edsoo.ru/714e5db]1
59 DHEpPrus MMEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
CBoOICTBA DIIEKTPOMAarHUTHBIX BOJH 01.12.2025 | https://m.edsoo.ru/d01b818c
[Ixayia 31eKTpOMarHUTHBIX BOJIH.
60 HpI/IMeHeHI/IeI;J'ICKTpOMaFHI/ITHI)IX Bubnmorexa [IOK
01.12.2025 | https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI paguOCBsI3U U
61 TeJeBUACHUS. Painookammsi. bubnuoreka [JOK
DIIEKTPOMarHUTHOE 3arps3HEHUE 03.12.2025 | https://m.edsoo.ru/9f96f1{8
OKpY’Karollen cpeJibl
2 KonTtponpHas padoTa o teme bubnuoreka [JOK
"Konebanus u BosHbI" 03.12.2025 | https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSAMOJIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBeTa 04.12.2025 | https://m.edsoo.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa npﬂhfonHHeﬁzoro bubmorexa OK
08.12.2025 | https://m.edsoo.ru/ea32d455
pacnpoCTpaHEeHHsI CBETa
65 Otpaxenue cera. [1nockoe 3epkaino. bubnunoreka [JOK
Cdepuueckoe 3epkaino 08.12.2025 | https://m.edsoo.ru/a005d2bb




[Ipenomnenue cBera. AGCOTIOTHBIN U
OTHOCHUTEIBHBIM MMOKa3aTelb

66 npenomwiienus. IlonHoe BHyTpeHHEE bubmmorexa LHOK
p ) . yIp 10.12.2025 | https://m.edsoo.ru/bc2e55¢cd
oTpaxkeHue. [IpenenbHblIi yron
MOJIHOTO BHYTPEHHETO OTPAKCHUS
Pemrenue 3amaq Ha npuMeHeHNE
67 3aKOHOB OT I;)KGHI/ISIEI MIPEIOMIIEHUS bubnmorera [TOK
P P 10.12.2025 | hitps://m.eds0o.ru/49d830a9
cBeTa
Xon nyden B mpusmMe. Jlucnepeust
68 cBeta. CIHOKHBIA cocTaB 0eI0ro bubnmorera [TOK
' 11.12.2025 | https://m.edsoo.ru/d8elc3be
ceera. [{Ber
69 JIunzel. DoKycHOE pacCTOSIHUE U bubmuorexa [JOK
OIITUYECKAS CUJIA JIMH3bI 15.12.2025 | https://m.edsoo.ru/60441359
[TocTpoenne n3o0pakeHUH B TMH3AX U bubnuoreka [IOK
70
HUX CUCTEMaX. YBEINUYEHUE JINH3EI 15.12.2025 | https://m.edsoo.ru/bb53b1d5
Pemenne 3aga4 Ha mocTpoeHue
71 N300paKEeHUI, HOJIYYaEMBIX C bubmmorexa IOK
P ’ v 17.12.2025 | https://m.edsoo.ru/5a86809
IIOMOILBIO JINH3
72 I'nas kak ontuyeckas cucTeMa Eubmorexa HOK
17.12.2025 | https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenens
73 OPUMEHUMOCTH T€OMETPUUECKON Bubmorexa OK
P p 18.12.2025 | https://m.edsoo.ru/cd174a10
OITHUKU
CkopocThb CBETa U METOBI €€ bubnnorexa [JOK
74
W3MEpPEHUS 22.12.2025 | https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Jlucniepens ceera 22.12.2025 | https://m.edsoo.ru/lel6¢ccbe
76 WuTtepdepenmus crera bubnunoreka [JOK




24.12.2025

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

KorepeHTHbIE UCTOUHUKH. Y CIIOBHS

77 HaOJII0IEHUST MAKCUMYMOB U bubmmorexa [TOK
s 24.12.2025 | https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
78 P
CHICHHE Sa1ad 25.12.2025 | https://m.eds0o.ru/3061de2b
bubmmoreka [IOK
79 [Ipumenenne epdepe
PHMCHEHHE HHTEP(epeHilin 29.12.2025 | https://m.edsoo.ru/668edbc8
bubmmoreka [{OK
80 a CBeTa
Jlucpparuis cBet 29.12.2025 | https://m.edsoo.ru/12ed04bs
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB 12.01.2026 | https://m.edsoo.ru/f998d964
bu6moreka [IOK
82 Pemerve 3axas 12.01.2026 | https://m.edsoo.ru/d58c411a
[TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
83
[Tonspuzanus cBeta 14.01.2026 | https://m.edsoo.ru/e9890fe9
bu6mmoreka [JOK
84 P
CHicHue sazat 14.01.2026 | https://m.edsoo.ru/c56¢8158
85 CBeTOBEBIC SIBJICHUS B IIPUPOJIES bubmmorexa [TOK
PHPOA 15.01.2026 | https://m.edsoo.ru/0b36363d
OO6o01eHre U cucTeMaTru3arus bubmuoreka [JOK
86 .
3HaHui mo teme "OnTuka" 19.01.2026 | https://m.edsoo.ru/8a14748b
g7 KonTtponbHas padoTa o Teme bubnunoreka [JOK
«OnTuka» 19.01.2026 | https://m.edsoo.ru/82315dd4
['paHuIel MPUMEHUMOCTH
28 KJIaCCHYECKON MEXaHUKU. 3aKOHBI bu6mmoreka [JOK
ANEKTPOIMHAMUKHI U ITPUHLIUIT 21.01.2026 | https://m.edsoo.ru/c9bd77cb

OTHOCHUTCIBHOCTHU




ITocTynaTel cienuanbHOM TEOPUU

bubmuoreka [JOK

89
OTHOCHUTEIILHOCTH 21.01.2026 | https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeodpasoBanus Jlopenma.

90 VYcnoBue npU4UHHOCTH. bubnuorexa [JOK
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 22.01.2026 | https://m.edsoo.ru/d83742bb
3ameIeHIEe BpEMEHHU U COKpAIICHHE
JUTHHBI

91 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuoreka [JOK
YJaCTHIILI 26.01.2026 | https://m.edsoo.ru/853a64fc
CBs13b MacChl € SHEPTHEN U

92 HUMITYIbCOM PEISTUBUCTCKOM bubmorera [IOK

Y p 26.01.2026 | https://m.edsoo.ru/b6258ffa
YACTHIIBI. DHEPTHUS TIOKOS
93 PaBHOBECHOE TEIIOBOE M3ITyYEHUE bubmorexa OK
i 28.01.2026 | https://m.edsoo.ru/t54035a5
bu6mmoreka [IOK

o 3aKOH cMemierns BrHa 28.01.2026 | https://m.edsoo.ru/1c5£f752

95 I'mnotesa M. [limanka o kBaHTax. bubnuoreka [JOK
DOTOHBI 29.01.2026 | https://m.edsoo.ru/a5ffa218

bu6mmoreka [JOK

96 2

HEPHA U UMIIYITLC (OTOHA 02.02.2026 | https://m.edsoo.ru/7tb307ec

97 ®otoaddext. OnbiT A. T bubnnorexa [JOK
CroneroBa. 3akoHbl hoTodhdhekTa 02.02.2026 | https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHILITEHA 1S

98 ¢dororpdekra. "Kpacnas rpanuna” bubmmorexa [TOK

S0P p H 04.02.2026 | https://m.edsoo.ru/01ef4556
¢dorordpdexra

99 Jasnenue ceeta. OnbiTh [1. H. bubnmuoreka [JOK
JleOeneBa 04.02.2026 | https://m.edsoo.ru/64b4f966




bubmuoreka [JOK

100 B i
OTHOBBIC CBOHMCTRA HACTHIL 05.02.2026 | https://m.edsoo.ru/f59cfcec
Boansl ne bpoins. JUiraa BOJIHEL 1€
101 b OI>'IH5[):I[/I azMe BI §6J1acm ’ bubnmorera [TOK
P P P . 09.02.2026 | https://m.edsoo.ru/5df8bafl
JOKATM3AIUH JIBHXKYIICHCS YACTHIIBI
102 KopnyckynapHO-BOJIHOBON AyaIU3M bubmmorexa LOK
PHyCKyIHp oy 09.02.2026 | https://m.edsoo.ru/8ccab62a
Judpakuus 37eKTPOHOB Ha bubnuorexa [JOK
103
KpHUcTaJljIax 11.02.2026 | https://m.edsoo.ru/30dbal8c
Crnennduka usmepeHuii B
104 mukpomMupe. CoOOTHOIIEHUS bubmmorexa [OK
POMHPE- .o 11.02.2026 | https://m.edsoo.ru/65783dec
Heomnpeaenénnoctel I eizendepra
bu6moreka [IOK
105 P
CIICHHE rpaduecKux 3721 12.02.2026 | https://m.edsoo.ru/e70195bd
106 Pemenne pacy€THLIX 3a0a4 bubmmorexa [OK
P A 16.02.2026 | https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa o TemMam: Bu6 1OK
" . i HOIHnOoTEKA
107 OCHOBH\, CTO", K"OpHyCKyHHpHO 16.02.2026 | https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OMBITHI 1O UCCIICTIOBAHUIO CTPOCHUS
bu6mmoreka [JOK
108 aroMa. [ltanerapHas MoJieib aroMa
18.02.2026 | https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 I1 b
OCTYIATRL HOpa 18.02.2026 | https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CiekTp ypoBHEN bubnuoreka [IOK
SHEpPruU aroMa BoJAOopoJa 19.02.2026 | https://m.edsoo.ru/cf74bl1a
11 CHnoHTaHHOE U BBIHYXJCHHOE bubnunoreka [JOK
W3JIyYCHHE CBETA 25.02.2026 | https://m.edsoo.ru/f945d85¢




112

Jlazep

25.02.2026

bubmuoreka [JOK
https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens sapa
I'eiizenOepra-MBanenko. 3apsa u
MacCOBOE YUCIIO sapa. M30TomB!.
PannoakTuBHOCTH

26.02.2026

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

114

3aKoH paJlo0aKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZv0aKTUBHOCTH HA KUBBIE
opranusmsl. [lozumerpus

02.03.2026

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

115

DHeprus CBsSI3 HyKJIOHOB B sijIpe.
SAnepubie cunbl. JledekT Macchl sapa.
Snepubie peakuuu. AnepHbie
peakTopsl. [IpoGieMbl ynpapiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SIIEPHOM PHEPIrEeTUKU

02.03.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanuu u

HCCICA0BaHUA JICMCHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOICHCTBUS.
bapuoHb1, ME30HBI U JIEITOHBI.
[IpencraBnenue o CtangapTHOM
MoJienu. KBapk-rimirooHHas Moaelb
aZpOHOB

04.03.2026

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

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuHcTBO usnueckoi
KapTUHBI MUpa

04.03.2026

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




OTalbl Pa3BUTHA aCTPOHOMMUMU.

bubmuoreka [JOK

118
3HaueHue aCTpOHOMUU 05.03.2026 | https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 00BSICHEHUS IPUPOIBI KOCMHYECKHIX bubnuorexa [JOK
00BEKTOB. MeTObl aCTPOHOMUYECCKUX 11.03.2026 | https://m.edsoo.ru/39c¢44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
120 TEIECKOMBI, PaJHOTEIECKOIIBI bubnmorera [TOK
P ’ 11.03.2026 | https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bun 38é3mH0ro Heba. Co3Besnus,
121 SIpKUE 3BE3/bI, INTAHETHI, X BUINMOE bubmorexa LOK
p AbL ’ a 12.03.2026 | https://m.edsoo.ru/aac588eb
IBIKEHHUE
Comaneunas cucreMa. CouHiie.
bu6moreka [IOK
122 CoiHeyHast akTUBHOCTB. MICTOUYHHK
. 16.03.2026 | https://m.edsoo.ru/22748eb4
sHepruu CoJiHIa U 3BE3]T
3BE3bI, UX OCHOBHEIE
123 XapaKTepUCTUKHU. J(marpamMmma bubmorexa OK
" parxtep . P | 16.03.2026 | https://m.edsoo.ru/42169944
CHEKTPaIbHBIN KJIaCC — CBETUMOCTD
124 3Be3/1pI TJIaBHOM MOCIIEI0BATEIILHOCTH bubnmorera [IOK
s a 18.03.2026 | https://m.edsoo.ru/b3cb766¢
Bnytpennee crpoenue 3BE3 1.
125 CoBpeMeHHbIE ITPEACTABICHUS O bubnunoreka [JOK
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHITa 18.03.2026 | https://m.edsoo.ru/d09da494
M 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [1yre — Hama I'anakTuka.
126 Tune! ranakTuk. YE€pHbIie OBIPH B bubmnorexa [IOK
- ep AIbIp 19.03.2026 | https://m.edsoo.ru/7cd10a0a
SIpax TalakTUK
127 Bcenennas. Paciumnpenve BeeneHHOM. bubnuoreka [IOK




3akon Xa06na. Teopus boibmoro
B3pbIBa. PenmkToBOC M3ITydeHHE

23.03.2026

https://m.edsoo.ru/3dbdf0d2

128

MacmraGHast ctpykrypa Beenennoii.
MeraraiakTuka

23.03.2026

bubmmoreka [{OK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

25.03.2026

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

130

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccmenoBaHue MarHiTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB'" MJIK
"HcceqoBanne CBOMCTB
dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

25.03.2026

bu6moreka [IOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"NU3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJjibl TOKa'" Win
"OnpenesieHMe MarHUTHOM MHIYKIIUU
Ha OCHOBE U3MEPEHUA CHIIbl AMriepa"

26.03.2026

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

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie MHAYKIMU BUXPEBOTO
MarHUTHOTO HOoA"

06.04.2026

https://m.edsoo.ru/c36658da

133

DuU3NYECKUN IIPAKTUKYM I10 TEME
"ccnemoBanue sIBJICHUS
camounHaykuuu" win "Coopka Moienu
3JIEKTPOMarHUTHOTO reHeparopa’

06.04.2026

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




134

DuU3NYEeCKUH IIPAKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOHBIX
KoJIeOaHUH HUTSHOTO U IPY>KHHHOTO
MAasgTHUKOB"

08.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/5d159d35

135

PuU3NYECKU IPAKTUKYM I10 TEME
"[IpeoOpa3oBaHme SHEPTUH B
MPYXKUHHOM MasiTHUKE"

08.04.2026

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

136

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOT0 TOKa
yepes Mocie0BaTeNIbHO
COeIMHEHHBIE KOH/IEHCATOP, KaTYIIKy
u pesucrop" mm "HccnenoBanue
paboThl HCTOYHUKOB CBETA B LIETH
MepEeMEHHOT0 TOKa"

09.04.2026

bu6moreka [IOK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyenune mapameTpoB 3ByKOBOM
BOJIHBI"

13.04.2026

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

138

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresst
MpeTOMJICHHUSI CTEKJIA" Uin
"[Tonyuenne n300pakeHUS B CUCTEME
13 TUIOCKOTO 3€pKajia v JIMH3bI"

13.04.2026

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

139

dusnueckuil NpakKTUKYM IO TEMe
"UccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSA OT BEILECTBA
(Ha mpuMepe KUJKUX JIUH3)" WK
"N3mepeHne GOKyCHOTO pacCTOSTHUS
pacceuBaroIIMX JIUH3"

15.04.2026

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

140

DuU3NYECKUH IIPAKTUKYM I10 TEME

bu6mmoreka [JOK




"Habmonenue nudpakuuu,
UHTEpOEPEHITNH U TIOJISIPU3AIHH
cBera"

15.04.2026

https://m.edsoo.ru/8b7ac737

141

PuU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTull (1o
(doTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T0JIe)"

16.04.2026

bubmmoreka [{OK
https://m.edso00.ru/63756¢c47

142

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimu "HccrenoBanne 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUOJ OT
HanpsHKeHus "

20.04.2026

bu6moreka [IOK
https://m.edsoo.ru/eb916£82
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DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
1 U3MEPEHHE MOCTOsIHHON Prundepra"

20.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8
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DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiuOaKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa’
win "M3yuenue norsiomienus 6era-
YacTHUIl aJIIOMUHUEM"

22.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe
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du3nuecKuil MPaKTHKYM 110 TEMe
"HabOnroneuus 38€30H0r0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKSHUHN T OTIPEIeIICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha

22.04.2026

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




KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usi CeBepHOro MoJIylapus u
sipkue 3BE361" wim "Halmrogenus B
teneckon JIyHbl, IUIaHET,
TYMaHHOCTEH U 3BE3AHBIX CKOTIIICHHI"

O06001IeHne 1 cUCTEMaTH3aIUS
3HaHUU. PoJib pU3HMKHM U acTpoHOMUH

bubmmoreka [IOK

146 B DKOHOMHUYECKOM, TEXHOJIOTHISCKOM,
. . 23.04.2026 | https://m.edsoo.ru/ad6ddeed
COLIMANIHOM M ATUYECKOM cepax
NeATeIIbHOCTH YeJIOBEKa
O06o01enre U cucTeMaTru3arus
147 3HaHu#. Posib 1 MecTo QU3HKHU U bubmuotexa [JOK
ACTPOHOMHH B COBPEMEHHOM HAay4YHOU 27.04.2026 | https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpa
OO6o01enre U cucTeMaTru3arus
3HaHu#. Posb pusnueckoit Teopuu B
OPMHUPOBAHHUH MPECTABICHUHN O
148 inznqerzmoﬁ KapTEIHe MHPaA, MECTO bubmorexa OK
N 27.04.2026 | https://m.edsoo.ru/e7d400{4
(bM3UYeCKO KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MMPEJCTABICHUN O IPUPOJIC
149 O00011IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHui no teme "Kunemartuka" 29.04.2026 | https://m.edsoo.ru/b032fc4b
150 O000I11IeHIE U CUCTEMATHU3ALIUS bu6mmoreka [JOK
3HaHui no teme "Kunemartuka" 29.04.2026 | https://m.edsoo.ru/4e31b507
151 O06o01IeHre 1 cucTeMaTHU3aIus bubnmuoreka [JOK
3HaHui no teme "J[uHamuka" 30.04.2026 | https://m.edsoo.ru/2dfbafc5
152 O06o011IeHre 1 CUCTEMaTHU3aIMs bubmuoreka [JOK
3HaHu# no teMe "CraTtuka TBEpAOTO 04.05.2026 | https://m.edsoo.ru/3ccad82e




Tena"

O0001IEeHHUE U CUCTEMATU3 AL

bubmmoreka [{OK

153 3HAHUU 110 TeMe "3aK0HBI COXPaHe
HARII T T,, " KOHBE COXPAHEHITL 04.05.2026 | https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O00011IeHNE ¥ CUCTEMATH3AIMS
154 3gaHui 110 TemMe "OCHOBEI Bubmiorexa [TOK
. " 06.05.2026 | https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETHIECKOW TEOPUH
O00011IeHNe U CUCTEMATU3 AL
155 3gaHui 110 Teme "TepmoauHaMuKa Bubmiorexa ITOK
P A ) 06.05.2026 |  https://m.edsoo.ru/c63f7¢10
TerioBble MaIIUHBI
O00011IeHNEe U CUCTEMATU3 AL
156 3HaHMM 10 TeMe "ArperaTHbie bubnuoreka [IOK
cocTosIHUS BenlecTBa. Pa3oBEIE 07.05.2026 | https://m.edsoo.ru/1d36b5b1
nepexosr"
O00011eHNEe U CUCTEMATU3 AL
157 3HAHUU 110 TeMe "DIIEKTPUUECKOE bubmorexa LOK
" P 13.05.2026 | https://m.edsoo.ru/3bf0def9
noJjie
O0001IeHrEe U cUCTEMATU3 AL
158 3gaHui 1o teMe "T1oCcTOSIHHBIH Bubmorexa LIOK
. " 13.05.2026 | https://m.edsoo.ru/71453ee6
ANEKTPUIECKUI TOK
O00011IeHNE U CUCTEMATH3ALIMS
159 3Ha”Hui 110 TeMe "TOKHU B pa3InyHbBIX Bubmzorexa LIOK
" p 14.05.2026 | https://m.edsoo.ru/3d40077a
cpenax
O06o01IeHre U cucTeMaTrU3aIus bubnuoreka [JOK
160 N
3HaHu 1o TeMe "MarauTtHoe mnose" 18.05.2026 | https://m.edsoo.ru/3b4c06ae
PesepBurlii ypok. O00011I€HIE U
161 CI/ICTEM&TI/IBZP us 3HaHI/IITIIlI 10 TEME brbmaorexa LJOK
" 18.05.2026 | https://m.edsoo.ru/053e2248

"DJeKTpOMarHuTHas UHIyKIus"




PesepBuriit ypok. O600IICHNE 1

. bubnmoreka [JOK
162 CHCTEMAaTH3aIMs 3HaHUM 110 TeMe
" " 20.05.2026 | https://m.edsoo.ru/d6310bfd
Mexannueckue KojaeOanus
Pesepsueiil ypok. O0001menne u
163 CI/ICTIe)MaTI/BZp WS 3HAHUH 110 TEME bubnmorera [TOK
1 20.05.2026 | https://m.edsoo.ru/5e2bb83d
"JyeKTpOMarHuTHbIE KoeOanus"
PesepBubIit ypok. O60011eHNE 1
164 cUCTEeMaTH3alus 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHn4yecKue U 3JeKTPOMAarHUTHbIE 21.05.2026 | https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurrii ypok. O000111€HIE 1
165 CHCTIG)MaTHSZEHﬂ 3HaHPII>I'III 10 TEME bubmorexa LOK
" " 25.05.2026 | https://m.edsoo.ru/52ad1603
Omnruka
PesepBurblii ypok. O0001IEHNE 1
P P ?l bu6mmoreka [IOK
166 CUCTEMATHU3ALINA 3HAHUH 10 TEME
" " 25.05.2026 | https://m.edsoo.ru/Sbeclc65
OcHaoBrl CTO
PesepBurrii ypok. O00011I€HIE U
P P EII bu6mmoreka [JOK
167 cUcTeMaTu3alys 3HaHUH 110 TEME
" . " https://m.edsoo.ru/f7¢59d38
KopryckysipHO-BOJTHOBOM Tyasii3m
PesepBurblii ypok. O00011I€HIE U
P P ill bu6mmoreka [JOK
168 cUcTeMaTu3alys 3HaHUH 110 TEME
" " https://m.edsoo.ru/1f511654
du3uka aroma
PesepBuslit ypok. O600mIeHE U
169 CHCTEeMAaTH3alMs 3HaHUH 10 TeMe bubmuoreka [JOK
"®du3uKa aTOMHOTO Spa U https://m.edso0.ru/905¢5ce0
3JIeMEHTapHbIX YyacTul"
170 PezepBHblit ypok. O00O1IeHNE U bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHUH 0 TeMe

https://m.edsoo.ru/2bffb94c




"OneMeHThI acTpoPU3UKH"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170
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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 3aJlaHHON (PU3WYECKON MOJENbIo,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHAlu3a YCIOBHUS
3a/1au BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
u Gopmyibl, HeOoOXoAMMBIE ISl €€ pelIeHHs, 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  TEXHOJOTMHM  JUIA  TOWCKa, CTPYKTYpPHUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEeOHOM U Hay4dHO-NOIYJSPHOU
UHPOpPMALIMK, TOJYYEHHOW W3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATh M0JIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHHE IIPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBaTh TeopeTnyeckue 3HaHUS MO (PU3HMKE B MMOBCEJIHEBHOM KU3HU
g obecriedyeHust Oe30MacHOCTH Npu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOIMCTBAMH, JUISI COXPAaHEHUS 370POBbS M COOIIOICHUS
HOPM 3KOJIOTMYECKOI0 MOBEACHUS 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 GpU3NUECKHUE TPOIECCHI U ABJIECHUS, UCTIOIb3Ys HU3ZNUECKUE
3aKOHBl W MpPHUHLOMIBL: 3akoH OMa, 3aKOHBI TOCJIEIOBaTENbHOTO U
napajuieIbHOTO COEAUHEHHUs POBOJIHUKOB, 3ak0oH [[xoyns — Jlenna, 3akox
ANEKTPOMArHUTHOM MHIYKIIWU, 3aKOH MPSAMOJMHEHHOTO pacipOCTpaHeHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHHE
OiiHmTeitHa i GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS MMITYJIbCA, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTylaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmazia; mpu 3TOM pa3iuyarh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE U YCIOBHs  (TpaHMIbI,  00JIACTH)
IPUMEHUMOCTH

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 000pYIOBaHMUs, MPOBOIUTH OTBIT
1 (GOpPMYyIUPOBATH 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

Pemats pacu€rHble 3agauu C SBHO 3a/JlaHHOM (PU3MYECKOH MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIMUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIIATH (1)I/ISI/I‘~IGCKI/IG BECINYHNHBI
u ¢GopMynbl, HeoOXOquMbIe Al €€ pelleHus, NMPOBOJUTH pacuéTel U
OLCHUBATH PCAJIbHOCTD IMOJTYUCHHOI'O 3HAYCHHA (1)I/ISI/I‘~I€CKOI\/'I BCJIMYHHBI

11.14

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

11.15

Ucnonb3oBath  mpu  pemieHMH ~— y4yeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTali M TMpeACTaBlIeHUs Yy4yeOHOW U HaydyHO-TOMYJISpPHOU
nHdopMaluy, TOIYYEHHOW U3 Pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh TNPHUHIMINBI JEHCTBUS MAIIUH, NPUOOPOB U TEXHUUECKUX
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 TEXHUKH U TEXHOJOTH

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 IMOBEICHUS B OKPYXKAIOIICH cpejie

11.19

PaGorate B rpymme C BBIOJHEHHWEM pPa3IUYHbIX 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
IO3HAHUS OKpyKaromero Mupa. Pons skciepumenTa
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.
Ponp u wMecto ¢usuku B popMHpOBaHHH
COBPEMEHHOM  HAyyHOM  KapTUHBI MHUpa, B
MPAKTHYECKOHN AESITEeIbHOCTH JII0IeH

MEXAHUKA

#H#Part#H#KUHEMATHUKA

2.1.1

Mexannueckoe NBIDKEHHUE. OTHOCHUTENBHOCTD
MexaHuyeckoro nBmkeHus. Cucrema OTcuéra.
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 otrcuéra (MCO). Tperwit
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
nedopmanuu. VccnenoBaHue ycIOBH paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

##H#Par#H##3AKOHDBI COXPAHEHN B MEXAHUKE

23.1

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

232

3akoH coxpa”eHust nMmnyiasca 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 CUCTEMBI Tell. 3aKOH
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
TeJl Npu HeynpyroM ynape. MccnenoBanue cBsi3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVYIJISIPHASA ®U3MKA U TEPMOJAMHAMUKA
##H#Par##H#OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOCHCTBUS
YaCTHI BEIL[ECTBA
Mopenu cTpoeHus Ta30B, KUIKOCTEH M TBEPIBIX

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. lllkana remneparyp Llenbcus
Mopens uaeanbHoro rasa. OCHOBHOE YpaBHEHHE

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

3.1.6 KUHETUYECKONM DJHEPrMU  TEIUIOBOTO  JIBUIKEHUS
yacTtul rasza. [llkana remnepatyp KenbBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

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

IMNOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




u30Xxo0pa, u3obapa

3.1.9

TexHu4YecKre yCTPOUCTBA: TEPMOMETP, OApOMETp

3.1.10

[IpakTuueckue paboTsl. Mi3MepeHne Macchl BO3ayXa
B KJIacCHOM KoMHate. MccnemoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamudeckas cucrema. Buyrpennss
SHEPrusi TEPMOJUHAMMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

322

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

323

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

3.2.4

[lepBblii  3ak0oH TepMoauHaMuKW. [IpuMeHeHne
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 Mpupoje. TerioBble JBUTATEIH.
DKoJorudeckue npoOiaeMbl TEIIOIHEPreTUKH

3.2.7

TexHuyeckue ycTpOMNCTBA: IBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIBHUK, KOHIUITUOHED

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOUN
TEILUIOEMKOCTH

33

##HPar#H##AI' PEI'ATHBIE COCTOSHNMA BEILIECBA. ®A30BLIE

INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcauus. Vcmapenue u
KUMIEHUEe. YJeNnbHas TeroTa mMapooOpa3oBaHMUs.
3aBUCHUMOCTh TEMIEPATyphl KUIIEHUS OT JaBICHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENNbHAS BIaXKHOCTh BO3IyXa.
Hacsiennsiit nap

3.33

Teépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHM30TPONUS CBOMCTB KpucCTayioB. JKuakue
Kpuctaibl. COBpEMEHHbIE MaTEpHUAIIb




IInaBnaenue u KpucTaljin3alus. VYaenpHas TemaoTa

334
iaBnenus. 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 pabotbl. M3MepeHue 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 AIEKTPUUYECKOTO 3apsaa
4.1.4 Bzaumonericteue 3apsinoB. 3akoH Kymnona
DIeKTpruyecKoe ToJIe. HanpsxénnocTts
4.1.5 AJIEKTPUYECKOTO TmoJsA. [IpuHumm cynepno3uiuu.
JIuHnK HanpsYKEHHOCTH SJIEKTPUUYECKOTO MO
416 Pabora cui ANEKTPOCTATUYECKOTO TOJIAL.
o [MoTennman. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKM ¥  JOUAJIEKTPUKM B  TMOCTOSSHHOM
4.1.7 3JIEKTPUYECKOM ToJie. Jvsnexkrpudeckas
IIPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DJIeKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCAaTOpa. OJHEPrus 3apsHKEHHOIO
KOHJIEHCaTopa
Texnuueckue yCTpOICTBA: 3JIEKTPOCKOII,
419 3IEKTPOMETP, 3JEKTPOCTaTHYECKAs 3allnTa,
o 3a3eMJICHHE  OJJIEKTpOnpuOOpoB,  KOHJAEHCATOP,
KCEpPOKC, CTPYHHBIN IPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
o JIIEKTPOEMKOCTH KOHIEHCATOpa
H#HHPar##HITOCTOSIHHBIN DJIEKTPUYECKHIM TOK. TOKM 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&TGHBHOG, nmapajijieJibHOC, CMCIIAaHHOC
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
Temneparypbl. CBEpXIpOBOJUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoaauku. CoOOCTBEHHass U  TMpPUMECHas
MPOBOJIUMOCTh TIOJTYIPOBOHUKOB. CBOMCTBAa p-n
nepexona. [loympoBoTHUKOBBIE TPHOOPHI

4.2.11

DIIEeKTpUYECKUN TOK B JJIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOIUALIMS. DIIEKTPOIIN3

4.2.12

DJIEKTpUYECKUl TOK B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIbHBIA ~ pa3psil. Pa3nmuuHble 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, TaJIbBAaHUKA

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 MHAyKIMU. KapTrHa TMHUA MarHUTHOW WHIYKLIMU
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  Opcrema.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cunia AMmriepa, e€ MOIyJb M HAaIIPaBJICHHE
Cuna JlopeHua, e€ Moaylb U HampabiCHHE.
4.3.5 JIBi>KeHME 3apsHKEHHON YacTHUIlbI B OJHOPOIHOM
MarHuTHoM noJie. Paborta cumsr Jlopenia
4.3.6 SIBIIeHNE ANEKTPOMArHUTHOW HHAYKITUN
4.3.7 [ToTox BEeKTOpa MarHUTHOM MHAYKIIUN
438 OJIC wHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
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
AJIEMEHTAPHBIX 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#HPartHMEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A
Konebarenbnast cucrema. CBoOogHBIE KONIEOaHUSI.
5.1 5.1.1 I'apmonnueckue xonebanus. Ilepuoxn, uactorta,
amMIuuTyaa u ¢asza xonedaHuit
5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTHYECKUN MAasiTHUK




YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen  OUHAMHUYECKOE  OINHUCAHUE
K0JIe0aTEIILHOTO JIBHKCHUS

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

Konebarenbublit KOHTYP. CBobomaHbIC
JNIEKTPOMArHUTHBIE KOJEOaHWS B  HACATHHOM
KOJIeOaTeIbHOM ~ KOHTYpe. AHAJOTHS  MEXIY
MEXaHHYECKUMH " AIIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna TomcoHa

3akoH COXpaHCHUA OHEPTUH B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

BriyX1cHHBIE MEXaHUYECKHUE KoJe0aHusl.
Pe3onanc. Pe3onaHcHas kpuBas. BbeIHyXIeHHbIE
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 SHEPTUHU.
OKOJIOTUYECKHE  PUCKU  TPH  IPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHU. Kynberypa
UCIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM
KUZHU

5.1.11

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

5.1.12

[IpakTuueckue paboThI. HccnenoBanue
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
pacrpocTpaHeHus ¥ ATUHA BOJHbL. [lonepednslie u
IPOJOJIbHBIE BOJIHBI
59 ###Par###  Untepdepenuus u  audpaxums

MECXaHUYCCKHUX BOJIH




523

3Byk. Ckopoctb 3ByKa. [’ poMKkocTh 3Byka. Beicota
tToHa. TeMOp 3ByKa

524

ONEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS H3JIy4€HUS
NIEKTPOMATrHUTHBIX BOJIH. B3auMHasg opueHTanus
BEKTOpOB E, B 1 v B 3JI€KTpPOMarHuTHOW 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/IOHOKaIII/IfL 3HCKTPOM21FHI/ITHO€ 3arps3HCHUC

OKpYKalolleu cpeibl

5.2.8

TexHnueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YyIbTPa3ByKOBasi JAMATHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, paJIuONpPUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-neun

5.3

#H##Part##OIITUKA

5.3.1

[IpsamosnMHEeiHOE  pacnpoCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyd cBeTa

532

OtpaxkeHne cBeTa. 3aKOHbl OTPAXKEHHS 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. ClI0XKHBII cOcTaB O€JI0TO 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 JIMH3BI. Y BEIMUEHHE, JaBaecMOe JIMH30M

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




Hudpakmus ceta. [udpakiuoHHas pemérka.
53.9 YcnoBue HaOMOIEHUS TJIABHBIX MAKCUMyMOB TIPH

najiecHu  MOHOXPOMATHYECKOTO  CBETa  Ha
T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Honsipuzanus cera

Texanueckue yCTpOMCTBA: OYKH, Iy1a,
¢doToanmapar, IIPOEKIIMOHHBIN amnrmapar,
MHUKpPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  OITHKA,

5.3.11

T(pakMOHHAs PEIIETKA, TTOJISIPOUT

[IpakTnueckue paboTsl. M3mepeHue mnokazarens
5312 HPETOMIICHHUSI. HccnenoBanne CBOWCTB
o n300paXxkeHuii B MH3aX. HabironeHune aucriepcuu

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 CBOOO/IHOM YaCTHIIbl. DHEPTUsi MOKOS CBOOOIHOM
YACTHIBI

KBAHTOBAS ®U3NKA

7.1

##H#PartH#H#JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna Ilianka CBA3M HSHEPruu
7.1.1 GbOoTOHa € €ro YacToTOW. DHEPruss U HUMITYJIbC
dboToHa

OtkpsiTue U uccnenoBanue Gporodddexra. ONbITHI
A.I'. CroneroBa. 3akoHs! poTorddekra

VYpaBHenne OiHmTediHa a8 poTodddexTa.
«Kpacnas rpanuma» porosddekra

7.1.4 Hasnenue cBera. Onbitel I1L.H. JIeOenena

7.1.5 XUMHYECKOe JeHCTBHUE CBETA

Texnuueckue yCTpOIiCTBa: ($OTO3EMEHT,
¢doToaTuuK, CONHEUHas OaTtapes, CBETOAUO

7.2

CTPOEHHME ATOMA

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOEHUS aToMa. [limanerapHas
MOJIENIb aTOMa




7.2.2

[Toctynatel bopa. M3myuenue u morsomieHue
¢$oTOHOB TpU TEepexoje aToMa C OAHOTO YPOBHS
sHepruu Ha Jpyroil. Buawl cnextpoB. Crnekrtp
YPOBHEW 3HEPIrUH aTOMa BOAOpOJA

7.2.3

BonHoBeie cBoiicTBa yactull. Bomubel ne bpoiis.
KopmyckynsipHo-BostHOBOK yanu3m. udpaxmms
NIEKTPOHOB HA KpHUCTAJIIAX

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-
U3JIydeHMs. BisiHue paaioakKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

7.3.3

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

7.3.4

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

7.3.5

DHeprus CBS3M HYKJIOHOB B siipe. SIepHbIe 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 SA€PHON SHEPreTUKU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIbI. OTKpLITI/Ie MMO3UTPOHA.
CDYH)IaMeHTaHLHLIe B3aUMOJEUCTBUS

7.3.9

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

7.3.10

[Ipaktnyeckue pabotel. HMccnenoBaHue TpPEKoB
gacTul] (10 rOTOBBIM (oTOrpadusim)

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. Masbie Tena CoTHEYHOH CHCTEMBI

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#Part###BHyTpeHHee CTPOEHHUE 3BE3.
CoOBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBoarony CoJIHIIA 1 3BE3]1. DTarbl )KU3HHU 3BE3]T

8.7

Mneunsiit [lyte — Hama [Manmaktuka. CrnimpanbHas
cTpykrypa ['anaktuku, pacnpeneneHue 3BE3 1, 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

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xab0usa. Pa3zberanne ranaktuk. Bo3pact u paanyc
Bcenennoit, teopus bonbimoro B3peiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie POOIEMBI
aCTPOHOMHUHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

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

ChopMHpPOBAaHHOCT, YMEHHH TNPUMEHITh 3aKOHBI KJIACCHUECKOU
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 (hyHIaMEHTaIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTb
UCIOJb30BAHUS YACTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3UUECKUE
IIPOLIECCHI,  WCHOJBb3ysd  OCHOBHBIC  IIOJIOXKEHMS, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHUS pa3idyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel PU3NIECKUX TEJ U MPOIIECCOB (SIBJICHHA )

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (hM3UYECKOM MOJENbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUSAM 3aJa4d, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH
U T[OCTynatbl  (pU3MYECKHX  TEeOpUd  MPH  HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB pEIIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHMU HMEIOIIMXCA JAaHHBIX, AaHAU3UPOBATh PpPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUuss C Y4ETOM  MOJY4EHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aaa4u, Tpe6y}oume MMPUMCHCHUS 3HAaHUM M3
pPa3HbIX pPa3ZCiIOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKXKC HHTCrpalun
3HAaHUN U3 Apyrux MnpeaMeToB CCTCCTBCHHOHAYYHOT'O  IUKIJIA:
BBICTpAauBATh JIOTHYCCKYIO MCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha

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




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHUS,
UCTOJBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
MU3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUH, IMPOBOJUTH HCCICIOBAHNE 3aBUCHMOCTEH (U3NIECKUX
BEIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
HIOJTy9€HHBIC PE3YJIbTAaThl, UCHOJb3Yysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHATHSA, M JIeNaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOr0 Tpyaa
MIpH TIPOBEJCHUHN HCCICIOBAHUN B paMKax y4eOHOTO DKCIEpUMEHTa U
y4eOHO-UCCIEeIOBAaTEIbCKON  AEATETBHOCTH € HCIIOJIb30BAHUEM
OUQPOBBIX ~ W3MEPHUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

000pyI0BaHUS

ChopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MUYECKHMH TPOIIECCAMH, C TO3UIUNA IKOJIOTHUUECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTVMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEHIIEro pa3BUTHUS

4eJI0BEYECKOro 00IIecTBa

OBnageHue pa3IMYHBIMU  criocobamu  paboThl ¢ HWHpOpPMAIHUEH
(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




12

21

1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTSKCHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,

F=6—5




Cuna TSHKeCTH. ]_ICHTp TSKECTH Tejla. 3aBUCHMOCTE CHIIBI

TSOKECTH OT BBICOTHI h Haa TOBCPXHOCTBIO IIJIAHETHI

panuycom RO:
_ GMm
"7 Ry +hy?

mg

(R
0

+
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=5
p
S
1.2.9
F
1
1.3 CTATUKA
l
F
MOMEHT CHJIBI OTHOCHUTEIBHO OCH BPAIICHHS:
M| =Fl, rae 1 — muie4yo cuisl
F
1.3.1
F
OTHOCHUTEIBHO  OCH, THpoxojsmeid uyepe3 Touky O
NEePIEHIUKYISIPHO PUCYHKY
1.3.2 Hentp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHbBIX




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

matepuaibHblix Touek: B UCO AEkun = Al + 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 ~ MaTEpUAIBHOW  TOYKH.
Ammumtyna u Qaza  kosebanuil. KunHemarmueckoe
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 TepmonnHamuyeckas cucrema (Teno) coCToUuT u3 N

OJIMHAKOBBIX MOJIEKYJ. Toraa KoJIM4ecTBO BEIECTBA
N m
vV=—=—
Ny




rae

— 4ucaI0 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 Temrneparypa: 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

N3omporieccrl B pa3pekeHHOM ra3e ¢ MOCTOSIHHBIM YUCIIOM
MoJ1eKyJl N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
u3zorepma (T = const): pV = const ,

uzoxopa (V = const):

p
== st
T = con

T

p

const

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

const




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

OO0beIMHEHHBIN ra30BbINA 3aK0H:
pV

— = const
T

1A%

const

JJI1 ITIOCTOSITHHOI'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  coBepuieHuss  pabotel.  KonBekuws,

TCIIOMIPOBOAHOCTD, U3JTYUCHUC

224

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

cmAT

225

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

VY enpHas TEnaoTa 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. DieMEHTapHBIM 3JEKTPUUECKUN

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

OJIHOPOAHOTO 3MekTpocTatudeckoro mos: 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
, BHYTPHU U Ha MOBEPXHOCTH MPOBOJHUKA @ = const
318 JuydnexTpuku B AIIEKTPOCTATUYECKOM ToJie.
JusnexTpuueckas MPOHUIIAEMOCTh BELIECTBA €
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

s mocrosHHOTO TOKA q = It

3.2.2

YcnoBus CYIICCTBOBAHUA IJICKTPUUCCKOI'O TOKA.

Hanpsokenne U u OJIC E

323

3akoH OMa Uil y4acTKa LeMu:

I_U
"R




DIIEKTPUYECKOE

COIIPOTUBJICHUC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OJHOPOJHOTO ITPOBOAHHUKA OT €ro JJIMHBI U

CCUCHU. y,ZIeJ'H)HOG COIMPOTUBJICHUC 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, oTkyna

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 anexrpuyeckoro Toka: A = [Ut.
3akon JIxoyns — Jlenma:
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, PacCTBOPOB W PACIJIAaBOB AJICKTPOJIUTOB, Ta30B.

[TonynpoBoauuku. [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 3aMKHYTOIO  KOJIBIIEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amriepa, e€ HanpaBJICHUE U BEJIUYUHA:
F, = IBlsina
F
A
3.3.3
IBlsino

, [A€ O — YT'OJI MCIXKAY HAITpaBJICHUCM IMPOBOAHUKA 1 BCKTOPOM




v

3.3.4

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA!

Fnop =l q | vBsina

Jlop

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

-

%

. 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
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O/1C uHAYKIMU B IPSMOM MPOBOJHUKE JATUHOM |,

ABUIKYHIEMCS CO CKOPOCTBIO

v




w1l

)

B OJTHOPOJIHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

Blvcosa

, IA€ O — YTOJI MCIXKAY BEKTOPOM Bwu HOpMaAJIbIO

>

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
, unmun @ = LI
Camounnaykuus. 3/1C caMOMHIYKIIMH:
AT
v B
—0
OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM:
3.4.7 LI?
==
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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 BoiHyKI€HHBIE AJIEKTpOMarHuTHbIE KojeOaHus. PesoHanc
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. Todyeunsit uCTouHUK. JIydy cBera
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, IpOLIEALIEro JIMH3Y MO MPOU3BOJIBHBIM YIJIOM
K €€ rnaBHOM ontuyeckoit ocu. [loctpoenne n3oOpakeHuit
TOYKH M OTpe3Ka MPSIMON B COOMPAIOLIUX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAXxX

3.6.9

doToanmapar Kak oONTHYECKW mpubop. [ma3z kak

OIITUYCCKas CUCTEMA

3.6.

Uurtepdepeniuss  cBera.  KorepeHTHbIe  HMCTOYHHKH.
VYcnoBust HaOmoIeHUST MaKCUMyMOB U 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. [udpaxknuonHnas pemeérka. YcioBue
HAOMIOJCHNUST TJABHBIX MAaKCHUMyMOB MpPU HOPMAJIbHOM
NaJIcHUd MOHOXPOMAaTHYECKOTO CBETa C JJIMHOW BOJHBI A

Ha peméTKy ¢ nepuojom d:

dsing,, =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 aToMa € OJTHOTO YPOBHS SHEPTUU Ha JIPYyTOM:

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 paIuOaKTUBHOI'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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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