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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pPE3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B GI'OC COO, a
Takxke ¢ yu€toMm (enepanbHOl paboueil mporpamMMmbl BocnuTanus U KoHueniuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHe,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/esioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKM y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEN  00ywaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBieHUE O LENAX, COAEpNKaHUHM, OOIIei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKy yriayOiIEHHOTO YpPOBHSI IMO3BOJSIET PEATU30BAThH
3a/1a4yu MPO(ECCUOHATILHON OpPHUEHTAIMM, HAIIPABJICHO HA CO3/IaHHE YCIOBUHM IS
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHmuzanuax MpodhecCHOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme mno Qusnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHHUS Kypca (GU3HKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4YaroIIUXCs, OCBOMBIIUX
nporpaMMmy 10 (¢GHU3UMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yriayOJnEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-/IESITEIBHOCTHBINA MTOAXO,.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ PEIMETHBIE PE3YJIbTATHI 10 TOJaM OOyUEHHS;

cojiepkaHue yuyeoHoro npeamera «O@u3nka» mo rogaM 00y4deHus.

[Iporpamma no ¢u3Mke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU TSI COCTABIICHUSI CBOMX Pab0UUX TIPOTPAMM.

[Iporpamma mo (u3MKe HE CKOBBIBACT TBOPUECKYIO WHUIIMATUBY YUUTEIIEH U
MPEAOCTABISIET BO3MOXXHOCTH JUJISI  pealiM3alldid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coXpaHEeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNAasl B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJICHWM, HM3y4aeMbIX XUMHUEH, OUOJIOTHEH,
dbuzmueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHnue (U3MYECKUX 3HAHUN ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OOydyarouierocs, B (pOpMUpOBaHHE YMEHHM MPUMEHSATb HAy4YHBIH
METO/I MO3HAHHUS MPHU BHIMOJHEHUN UMHU YY€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kkypca (hu3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOM (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT HUCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoiI€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpu 3ToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTHU.

Hoea 3xkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHMM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKM M TEXHOJOTMH, a TaKKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTMYECKON 0€30MaCHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (U3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENbHOCTHOTO noaxona. s pusuku peammzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BaHUH CaMOCTOATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (¢akrtopa ydeOHoro mporecca. [ns yriyOnéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanuzanuu (puznueckoro mpakTukyma. B mepBom ciyuae
MpakTUKyM npoBoauTtcs naubo B koHe 10 u 11 xnaccos, 1100 mociie nmepBoro u
BTOPOr0 TOJYTOAMN B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCSL B Tpoliecce u3yueHus paszzaena (temsl). IIpu s3tom mojn paboramu
MPaKTUKyMa TIOHUMAETCSI CaMOCTOATENIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCA
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOT0 BUAa 0€3 MOIAaroBoi HHCTPYKIIMH.

B nporpamme mno (@usuke cucTeMa YYEHHYECKOTO HSKCIEPUMEHTAa,
7abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKU I OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLecca UCXOAsS U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBAHUS W OcHamleHus: kabuHeta ¢usuku. Ilpu sTOoM obOecmneunBaeTcs
OBJIaJICHUE OOYYalONIUMHUCS YMCHHSMH TIPOBOJUTH TMPSMbIE W KOCBCHHBIC
U3MEpEHUs, MCCICAOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX THITOTES.

Bonpiioe BHUMaHUE YIENSACTCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [lpu 3TOM Ay pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHON (PU3MUYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszflena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. s KauyeCcTBEHHBIX 3a/1ay
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBbSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3HUYEeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBHIMOJHEHUS YKa3aHHBIX B TPOrpaMMe IO
¢u3MKe YYEHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JlemMoHCTpanmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KIIYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(dbyHIaMEeHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyJoBaHUE ISl YYEHUUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcst B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Ja00OpATOPUIL.

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

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

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE TMO3HAHMUS U (POPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

(dbopMupoBaHUE YMEHUN OOBICHATH SBJICHUS C UCTOIb30BaHUEM (U3HUECKHUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKK [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeSITEIbHOCTH, CBS3aHHBIX C (PU3MKOM, TMOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1eliel 00ecreurnBaeTcs pelieHueM CIIeAyIoluX 3a71a4 B
nporecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

pUOOPETeHNE CUCTEMBI 3HAHUM 00 OOUUX (U3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAEC W IS TNPUHATUAA TPAKTHUECKUX PEHICHUN B
ITOBCEIHEBHOM KU3HU,

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckol MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojenH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3aj]ad
MHKXEHEPHOI'O XapaKTepa;

NOHUMaHUE (QU3NYECKMX OCHOB M TPUHLUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENy;

OBJIaJICHUE METOJaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
¢u3nYecKNX OSKCIEPUMEHTOB, AaHalIM3a ¢ HUHTEpOpeTauudl  HHPOpMAaIHH,
OIpEENECHMS] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JICATCIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpEIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obOpazoBanus oroautcs 340 dacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (¢GU3MKE TMepeueHb JTabOpaTOpHBIX |
NPaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPAaTOPHBIX pabOT M OMBITOB C YYETOM HHIAWBUIYaITbHBIX
OCOOCHHOCTEH 00yYaroIINXCs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

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

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIHHBIC MPUOOPHI, KOMIBIOTEPHBIC TATUUKOBBIE CUCTEMBI).

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOC TEIO0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIN
3apsin). 'unoreza. @U3MYecKuil 3aK0H, TPAHUIIBI €r0 MpuMeHUMOCTH. Dusnueckas
TEOpHUs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa W HANpPSHKEHUS B LEMU MOCTOSHHOTO TOKa IIPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LU(ppoBoil naboparopueit nmo dusuke. [Ipumepsl nzMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIUU HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemerienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCThb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, MX MPOECKIMH HAa OCH CHCTEMBI KOOPJWHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKH OT BPEMEHHU U UX
rpaduxu.

CBobOomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO TMajacHus. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY)KHOCTHU. YTJoBas M JIMHEWHass CKopocTh. [lepmon u yacrora oOpaiieHwus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKECHHE CHaApsAI0B, LEMNHbIC, IIECTEpPEHYATHIE W PpEMEHHBIE IEpeaayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenesbHOro Nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue nABMkeHUs Tena, OpOIIEHHOTrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PELYKTOPE.

CpaBHeHuEe TyTeH, TPAeKTOPHI, CKOPOCTEHN IBHXKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

HNzmepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(ppoBO 1ab0paTopun).

N3yuenne naBukKEeHUs Tena, OpOIIEHHOro Tropu3oHTalbHO. [IpoBepka
TUIIOTE3Bl O NPSIMOM NPONOPLUOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSSHHOM IO MOIYIIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TEpHoAa OOpalleHUs] KOHUYECKOTO MAasTHHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



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

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akon HproToHa 111 MatepuaibHONU TOYKHU.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TsxkecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI W OT reorpaduyeckoil MmUpOTHL. JIBUKEHHUE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONpOTUBICHUS TpPU ABUKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHYKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MOPUIOKEHHBIX K Tely CHI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €70 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOICHCTBUS TEI.

HN3mepeHne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NaJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUE€HUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCHUMOCTH BpPEMEHM JBHKEHUS Opycka IIO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

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

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

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxkeHHs Tpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpAoe Teno. I[locTtymatenbHOe M BpalaTeabHOE JIBUKEHUE
TBEpAOro Tesna. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yclioBHII paBHOBECHS TBEPAOTO TeNa, HMMEIOLIEr0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepruaibHONM TOYKHM, CUCTEMBI MaTepHaIbHbIX TOYEK. LleHTp Macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cUitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepUalbHOM TOYKM. [IpencraBieHne o coxXpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPAJIbHBIX MOJIAX.

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

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuaibHOM TOYkH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CUJbl. [loTeHIManbHAs SHEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJaa B TPABUTALIMOHHOM I10JI€ OJHOPOAHOTO Iapa (BHYTpHU W BHE Iapa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUYECKAs] CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyuM A WIEadbHOM KUJIKOCTH KakK CIEACTBUE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKON YHEPTUH.

TexHuueckue yCcTpouCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM U NMOTEHUMAJIBHOM HDHEPruu IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cCOXpaHEHUsI UMITYJIbCA TIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNHETUYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazngea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHe. XapakTep
JNBW)KEHUS W B3aUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH M TBEPABIX TEA U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX



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

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

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

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3axon Jlanerona. M3omporiecco B
UjealbHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJ/iCTaBlIEeHNE U30IPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOJIMHAMUYCCKON CUCTEMBI CO CpeTHEeH
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ YacTHII.

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

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHUILL BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTsxkeHre MOJIEKyI.

Mogenu KpucTajuIM4ecKuX pemeToK.

HaGmonenue u nuccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmukKym.

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

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yueHune n30X0pHOro mnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CUCTEMBI. BHEeNIHNME 1 BHYyTpeHHHE napameTrpsl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEJHHUE 3HAUYCHMS BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



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

Mopens wnaeampHOro ra3a B TEPMOAMHAMHUKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE 11 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJIEAJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabota B TepMOAMHAMUKE. Beruncnenue paboThl o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo TtemnoTel. Tenmno€MKocTh Tena. YAenbHas M MOJISIPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMS
TorinBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1  3ak0H TepMoAMHAMUKU. BHyTpeHHsas osHeprusa. KomnmuecTso
TEIUIOTBI W paboTra Kak  Mepbl W3MEHEHHS  BHYTPEHHEW  DHEpPruu
TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJMHAMHUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOAUT
eMHCTBEHHAs aguadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3ak0OH TEPpMOJMHAMUKHA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO TepelaTh TEIJIOTY OT OoJiee XOJIOAHOro Tena K Oojiee HarpeToMy 6e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMoCcTh MpUPOIHBIX ITPOIIECCOB.

[TpuHumne! gectBus TermnoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHrareineil. TerioBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOHJUIMOHEp, AM3EIbHBIA M KapOIOpaTOpHBIM JBUTaTeNld, MHapoBas TypOuHa,
IIOJIyYEHNE CBEPXHM3KUX TEMIEpaTyp, YTWUIM3ALUA «TEIUIOBBIX» OTXOIOB C
MCIT0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHMYECKOrO TOIIMBA [
BBIPAOOTKH «TETJIOBOW» U AIEKTPOIHEPTUH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquadaTiyecKoM pacIliipeHHH.

Bo3nymiHoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEILIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUU MEXMOJIEKYJISIPHOTO B3aUMOJCHCTBUSA H
TeMIEpaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u koHjaeHcanusa. VcmapeHue W KumneHue. YaenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacebilieHHble W HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH UM JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3yxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTaum3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6nmumarnus.

Hedopmanuu TBEpAOTO Tena. Pactsbkenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe pacumipeHre KUIKOCTeH W TBEPABIX TeJl, 00bEMHOE W JMHEWHOE
pacipenre. AHTAQpMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOT'O PaCIIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue s3HEepruy B (Pa3oBBIX MEpexoIax.

VYpaBHEeHME TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTspKeHHE. K03 (GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

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

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHM>K€HHOM J1aBJICHHM.

N3mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNbITH C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojenu HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCITAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKEHUSI.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucUMOCTH jAedopMallid PE3UMHOBOro oOpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOJNHMKH, NHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS AIIEKTPUYECKOTO
3apsja.

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

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

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsn. JluHum
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OHOPOJHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUUaNnbHOCTh 3JEKTPOCTATUUECKOTO TMOJis. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnmanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIMAJIOB i1 3JIEKTPOCTAaTHYECKOTO MOoJisi (Kak OJIHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IprHIMI CyNIEpNO3UIINU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsbKeHHOro mo o0wéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OecKOHEYHOW TUIOCKOCTH. KapTwHBl NHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsniexTpuku B BJIEKTPOCTATUUECKOM TOJIE. Jnsniexrpudeckas
MPOHUILIAEMOCTH BEIIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJIE JBYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIY4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEPXKAIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAIOB (Hampsi>KEHUS) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsma KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

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

3axkon Oma [ yyacTKa IeTH.

DNEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAJAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTtenpHOE, MapaUIEIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

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

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJHOM  (3aMKHYTOM) DJJIGKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHMKA TOKAa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAIPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COINPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA TN TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

NccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMTPOTUBIICHUS MPU MMOCTOSHHOM
HaIPSKEHUU.

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

Crnioco06bI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomol, NpaKmMuKym.

HccnenoBanue CMEIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsKCHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenudeHue npejesa u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckas MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIyIpOBOAHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS IUCCOLMALMS.
DnekTponus. 3akoHbl Papajies A1l FIEKTPOIn3a.

DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30paspsiaHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTH 2JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii pasps U NPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiga OJHOBAIEHTHOIO UOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOpE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenns pU3NYeCKUX BEIUYUH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(du3nuecKknX BENWYWH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp U3 PpadoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OKCIECPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

Me:xnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OWOJIOTHH, XUMHUH, T€OrpaQUU U TEXHOJIOTHH.

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



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTY U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas 1adopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHMW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIM3aluss OMOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIUIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KHMBOU MPUPOJIE.

Xumus: HUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TeJl, KUIAKOCTEH M T'a30B, KUJIKUE KPUCTAIUIBI, IIEKTPUUECKHE
CBOICTBa METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonozcua: npeoOpa3zoBaHue JABUKEHUN C UCIOJHb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHMYECKHE KOHCTPYKIIUH
(KpOHILUTENH, pelméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMs
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOAMIBHUK, KOHIUIIMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpuOOpoOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumonenicTBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl Jlopena.

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



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IMPUMCHCHUC

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

Kaptuna  nuHMII  UMHAYKIMM  MArHUTHOTO  TOJSL  IOJOCOBOTO M
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MArHUTHOM UHAYKIHMH TOJISL JJIMHHOTO MPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cwiibl JIopeHia Ha HOHBI JIEKTPOJIUTA.

HaGmronenne nBukeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTHKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUA.

SIBiieHne  DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKIMU. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHU B NMPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika HWHAYKTUBHOCTH B LENH MOCTOSIHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne YCTpOWCTBA M TEXHOJOTHMYECKUE IPOLECCHI: WHAYKIHOHHAsS
MeYb, COJICHOMU], 3alIUTa OT JIEKTPU3ALMU TeJl IPHU ABUKEHUH B MArHUTHOM TI0JIE
3eMIIH.

Jemoncmpauuu.

HabGmronenne siBineHUs 2JIIEKTPOMArHUTHOW WH T KIIWU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHAYKIUU.

NccnenoBanne 3aBucumoctd DJIC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON UHAYKITUU.

OrnpeneneHue NHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmntyna u ¢dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWNW HCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

[lepuon u wactora koneOanuit. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmasiTHuka. Ilepuon cBOOOIHBIX KOJeOAHHUM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxarouux kojebanusx. BeiHy)kaeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch K0Ie0aTENHHOTO IBHKCHHUS.

HabGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHW rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCHMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBIICHUS.

UccnenoBanne koneOaHui rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupoBaHUS TIPEICTABICHNUN 00 HIeaTbHON MOJIETTN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs FHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTSAHOTO M NIPYKUHHOTO
MasiITHUKOB.

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

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHcAaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIe0aTEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYCHHE CHUJIbl TOKA M HANPSIKEHUS TPU Ppa3iuyHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbubiii  Tpanchopmatop. IlpousBoactso, mnepegadya u MoTpeOIeHHE
BJIEKTPUYECKOU SHEPTHH.

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

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOTrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHNUs.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOp B IEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
WHJyKTUBHOCTHU U KOHJIEHCATOPA.

VYceTpoiicTBO U IPUHIIKIT IEUCTBUSA TpaHchopMarTopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpojoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

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

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBasi JUAarHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnu u audpakiny MEXaHUIECKUX BOJIH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBaHnue  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KeHHUE,
MpesIoMIICHUE, MO pU3aIus, Tudpakius, HHTephepeHITUSI.

O6Hapy:xeHue nH(PaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpexe. Jlyu csera.
To4eyHbIli HICTOYHUK CBETA.

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

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas juH3a. DoKycHOe
paccTOosiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(hEepUYecKol JUH3BI OT €€ T€OMETPUH U OTHOCUTEIIBHOTO
II0Ka3aTelIsi MPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 nyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka MpsSMOU B
coOMparOUIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

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

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

[Tonspuzaums ceera.

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

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HabmroneHre noaHoro BHyTPEHHEr0 OTpakeHusl. MoJieb CBETOBOA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKHUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON perETKY.

Ha6monenue nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasIpoOu0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMoOcTH (DOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HokycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKONMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHIINN U MOIIPU3AIIH CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIIEKTPUKA.

N3yuenue nnaTepdepeHnm 1a3epHOro U3ITYYCHHS Ha IBYX IIETISX.

Hab6monenne nucnepcun.

Hab6monenne u uccnenopanue qupaKkImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tonmy4yeHue crekTpa U3Iy4eHHUS] CBETOAMOAA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pa3znen 6. OcHOBBI cieMAIBLHON TEOPUH OTHOCUTEJIbHOCTH.

'pannnbl  NpUMEHMMOCTHM  KJlacCMYeCKOM  mexaHuku.  [loctymatsr
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU U COKPALCHUE JJIUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsA3b MACChI C YHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKON YAaCTHUIIBI. DHEPIUs
ITOKOSI.



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

VYueHnnyeckuit SKCEPUMEHT, J1aOOPaTOPHBIE PaOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

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

JlaBnenue cBeta (B YACTHOCTH, JaBJICHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJTHOBOM ayanu3Mm. Jludpakius 31eKTPOHOB Ha KpUCTAILJIaX.

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

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

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue GpoTopesncTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

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

Tema 2. @usuxka amoma.

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

[Moctynarsl bopa. U3nydyenue u norjioieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomot, nPpaKmuKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

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

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

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

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EctecTBenHbl (hoH nusnydenus. Jlozumerpus.

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

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPTETUKH.

Mertozasl perucTpaluy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJbHbIE B3aUMOJEUCTBUS. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBo przmdeckoit KapTHHBI MUpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpeKOB 4acTHIL (11O TOTOBBIM (hoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nnoro nHeba. Co3Be3gusi, sipKkue 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConHeunasi akTUBHOCTb. MIcTounuk 3Hepruu CoJiHIa U 3BE3].

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalIbHBIN KJIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IMOCIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIABHOM MOCJIEN0BATEIbHOCTU. BHYTpEeHHEE CTpoeHuE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonnu CoiHLa U
3BE3/. DTaIbl )KU3HU 3BE3I.

Mueunbiii I[Iyte — nHama I'amaktuka. [lonoxkenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Pagunoranaktuku v kBazapbl. YEpHBIE OBIPBI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Paz0eranue ranakTuk.
Teopust bosibiioro B3peiBa. PemmkTOBOE H3ITyUYEeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue nabnrwoenus.

HaGmonenus 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIB30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsT OTpPEeeCHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/bI.

HaGmonenust B Temeckon JIyHBI, IUIaHET, TYMaHHOCTEH M 3BE3MHBIX
CKOILICHUH.

Du3nYeCKUl MPAKTHKYM.

Cnioco0b1 m3Mepenus: GU3NIECKUX BEIMYUH C UCIIOIB30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OSKCIEPHUMEHT,
nabopaTopHbie padOThl, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (HPU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(du3znueckoi Teopuu, posib GU3NUECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHaAmMuUA, C6A3AHHBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runore3a, (pU3MUecKas BEJIMYMHA, 3aKOH,
Teopus, HaAONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEeNb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEBHBIC TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpUroHOMETpUYeCcKHe
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUUH HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (QYyHKIUN. [Ipu3Haku mnogo0Ust TPEYroJbHUKOB,
ompeiesIeHne TUIONIAau TUIOCKUX GUryp u 00bEMa Ted.

Buonozua: »snextpuyeckue SIBICHHS B JKUBOM MpUpOJE, KoJeOaTelbHbIe
IBWKEHHUS B JKMBOM MPUPOJE, DSKOJIOTMYECKHME PHUCKH TIPpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEeH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAININYECKAsA CTPYKTYpa TBEPIABIX
TEJI, MEXaHM3Mbl OOpa30BaHMs KPUCTAUIMYECKONM pEHIETKH, CIEKTPaJIbHBIN
aHaJIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANeKTpoABUraTeNlb SIKoOU, reHepaTop MEPEMEHHOI0 TOKAa, WHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIlyTHUKOBBIE
MIPUEMHHKHY, SIICPHAsA SJHEPTEeTUKA U DKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



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

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIINX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOLECCE peanvu3alli OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKONW  MO3UIMU  OOYyYaIOIIErocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpPaBJICHUHM B  00pa3oBaTeNbHOMN
Opra”Hu3anuy;

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

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NATPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUICKOU TpakIaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTH OIICHHBATH CHUTYAIIMI0O M NMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIOYAs 3CTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (HU3NUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BRIOOP OyAyliel mpodeccun U peannu30BbIBaTh COOCTBEHHbIE
’KU3HCHHBIC TUIaHBI;

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

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

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

IUIAHUPOBAHUE U OCYLIECTBIICHUE JECUCTBUUA B OKPYXKAIOIIEHW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB IEJISIM, OIEHUBATH PUCKHU MOCJIEICTBHIA JIEATEILHOCTH,
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBHIMHU MOHITHUSIMUA U METOJaMU
bu3nUYecKol HayKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, TIPUMEHEHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJIATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuUTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OIICHUBATh MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA 10 (U3MKE B TMPAKTUYECKYIO 001acTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHMKOB PA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHPOpPMAlMU U UEJIEBOM ayJIUTOPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEJACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILIEHWE Ha Yypokax (HU3MKM U BO BHEYPOUHOMU
NeSATENbHOCTH;

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

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYaTbHON pabOThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C yuy€TOM OO0IIMX
MHTEPECOB U BOBMOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJUMHUPOBATh JIEUCTBUS MO €€ JAOCTHIKEHHUIO: COCTaBISATh IUIaH
NEUCTBUH, pacnpeiensiTh pojid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILECTBIIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  ITO3HABATEIBHYIO JIEATEIIBHOCTh B
obrmacth (GU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyTHpoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO W TPOSBICHUIO JPYAHWIMH B 00JIaCTH
(¢U3HKHU, TOCTOSTHHO TOBHINIATH CBOW 0OpA30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTEJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

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

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

YMETh OLICHMBATh PUCKM U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce A0CTHXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS cpeAHero ooOimero oOpa3oBaHUs Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, e ATNOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUA,  BKJIIOYAIONIETO  CHOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOM
AMOIMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTh aTaNTUPOBATHCS K
HMOIIMOHATFHBIM W3MEHEHHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K IOCTHXKEHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHMMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

CONMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHOMICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUIM:

MOHUMATh POJdb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
HKOJIOTHYECKOM, COLMAIbHOM M 3TUYECKOM cdepax AesTebHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMUKHU, POJIb (PU3MUECKON TEOPUHU B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pazniuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
IpolLeccoB (sIBIEHUMN): HHepLHalbHAasg CcHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TENO, MaTepuaibHas TOYKAa, PABHOYCKOPEHHOE [IBH)KEHUE,
CBOOOJIHOE TajeHue, alOCONOTHO ymopyras jaedopmaius, aOCOIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi/,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nmuyath yCJIOBHS (TpaHUIbI, 00JacTH) MPUMEHUMOCTH (HUINUECKUX
3aKOHOB, IMMOHUMAaTh BCEOOIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHHMYECKHE TMPOLECCHl U  SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBl MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBIMXEHHS, (OpMYyJbl KMHEMATHKA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess miisi CKOPOCTH U TEPEMEICHUS,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS HUMITYJIbCa U MEXaHMYECKOMN
SHEPIuM, CBSI3b PaOOThl CHUJIBI C MU3MEHEHUEM MEXAaHWYECKOW SHEpPruUu,
yCIOBUSl pAaBHOBECUS TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4IEeCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUs UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBHKH U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KUHETHUYECKOW SHEPTHEN TEIUIOBOrO JBMXKEHUS M KOHIIEHTpPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrueu TEIIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUMEd MOJEKYyJl U €ro TeMIIepaTypoi, YpaBHEHHUE
MenneneeBa—Kianeiipona, nEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



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

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXXHBIE COOTHOIIEHMS: 3aKOHbI OMma JJis ydacTka
Henu U JJIs 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi dHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aUMOJICUCTBUA Tena ¢ 3emuiéil BOMM3U €€ TMOBEPXHOCTH,
SHEpPrusi ynpyroul paedopmalnid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomoTHas TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOTO rasa, paldoTa UACAJIbHOTO Trasa,
OTHOCUTEJIbHAsA BIIAXKHOCTh Bo3ayxa, KIIJI wupeansbHOro TtemioBoro
JBUTATEJS; JJIEKTPUUECKOE I0JIe, HANPSXKEHHOCTD AJIEKTPUYECKOrO IOJIs,
HaIpsDKEHHOCTh  TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO Iiapa B
BAKyyM€ U B JHDJIEKTPUKE, NOTEHLUHMAT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMKYILIAsl  CWjla, CHJa  TOKa,
HaIlpsDKEHUE, MOIIMHOCTh TOKA, JJIEKTPUYECKassh EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENH C II0CIEIO0BATEIbHBIM H
NapaJuIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUIECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUBMYECKUX  SIBICHUM:
MEXaHMYECKOE JIBMIKCHUE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE NBUWKEHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JIECKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O ITPOBOIHHKA;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OTHOW (PU3NUYECKON BEIIMUMHBI OT
OPYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpadUKOB C Y4ETOM



a0COJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeaTh BBIBOJIBI IO pe3ybTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPECHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI IO MPOBEPKE MPEIIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IMPEIIOKCHHOU
TUIIOTE3HI;

coOJr01aTh TIpaBMiIa 0€30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax yd4eOHOTO DJKCIIEPUMEHTAa, TMpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacuy€THBIE 3aJa4d C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3nUecKkol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM  3ajayw,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KMCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM TIOJTyUYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpUMEHEHUs 3HAHWM U3
Pa3HBIX pa3[enoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
[IEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHUS,

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

NPUBOJUTH TPUMEPHI BKJIaJa POCCHUHUCKUX W 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NESTETHPHOCTH YEJIOBEKA, CBS3AHHOW C (PU3WUYECKHMH TMPOIECCaMH, C
MO3UIIUN IKOJOTUIECKON OE30MaCHOCTH, MPEACTABICHUN O PAIlMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAKKE€ PA3yMHOM HCIIONB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTHUH JUIA JajdbHEHIIeTO pa3BUTHUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHSATh pa3iiMyHble cocoObl padoThl ¢ MH(opManuend (GpU3nYecKoro
ColepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Y4eOHOU H
HAYYHO-TOMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MHTEPHPETALINU
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u N03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHUM B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4E€OHO-UCCIEA0BATEIbCKUX padoT;

pabotaTh B TpyHIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PA0OTY TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

NPOSBIATH MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xonny oOyuenust B 11 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJib (U3UKK B OKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4YHOW KapTHHE MHpa, POJIb aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH 4YEJIOBEKA MW JAIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUHUATBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponas GU3MYECKol Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (U3UUECKOW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (Qu3udeckux Ten U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE AJIEKTPUYECKOE U OJIHOPOJHOE
MarHuTHOE TOJIS, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMaTHICCKUN MasSTHUK,
WJICAUTbHBIN TMPYXWHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WCABHBIN
KoJe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7pa U
KBAHTOBOM MOJICIIN CBETA;

pa3inyath yCJIOBHUS (TpaHULbI, O0JaCTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTyJaThl  CIELMAIBHOHW  TEOpUHU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONB3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenéHHocteil [eiizenbepra, 3akOHbI COXpaHEHUS
3apsAI0BOTO U MacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE MPOLECCHl U SBJICHHS, HMCIOJIb3Yys BEIMYHHDI:
HANPSHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHA JEKTPOCTaTUYECKOTO
MoJIsl, Pa3HOCTh TMOTEHIMAIOB, JJIGKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IMOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsI CBOOOAHOM 4YacTHULIbI, PHEPrHsi W HMIIYJIbC (OTOHA,
MacCOBO€ YHCJIO U 3apsiz Apa, SHEPT U CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SBICHHI:
AJIEKTPOMArHUTHAsI MHIAYKLUS, CAMOMHIYKIUS, PE30HAHC, HHTephEpEeHLINs
BOJIH, Ju(pakuusi, JIUCHEpCUs, TOJIHOE BHYTPEHHEE OTpakKeHHE,
dbotoanekTpuueckuii 3pdext (dotodrdderr), ampda- u Oera-pacraibi
a1ep, raMMa-u3iydeHue sjep, (u3nyeckue MNPUHIUNBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENsITh HalpaBiI€HUE WHIAYKLIWW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl AMrnepa u cuisl JlopeHna;

CTPOUTH H300pakeHHe, CO3AaBaeMOe IJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

IPUMEHATh OCHOBOIIOJIATalIINEe ACTPOHOMMYECKHE MOHSTHS, TEOPUU HU
3aKOHBl I aHauu3a U OOBSICHEHHA (U3NYECKUX IMPOIIECCOB,
OPOUCXOIAIIMX B 3BE31aX, B 3BE3JHBIX CHCTEMAX, B MEXKIaJaKTUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOIINM 3BE3/1 U BeeneHHo;
IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSMBIX HW3MEPEHUH, NpPU O3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUpOBATh  pe3yibTaThl IOJYYEHHOW 3aBUCHUMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWH, JenaTh BBIBOABI IO  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHIA,
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: MIIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIOKCHHON
THITOTE3BI;

OTHCHIBATh METO/IBI TIOJTYUSHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0ro1aTh TpaBmiia 6€30MacHOro TPy/la MpU MPOBEIACHUH HCCIIETOBAaHUN
B pamMKax yd4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATENBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOTO 000PYAOBAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW W HESBHO 3aJ[aHHOU
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKkue MOJENH, OTBEYAIOIIUE TPEOOBaHUSAM 3a7add, MPUMEHSTH
(GopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpUi
OpY HCIOJB30BAHMM MaTeMaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUThH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METO/bI PELIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTth KaueCTBEHHbIE 3a/lauyd, TpeOylollue NPUMEHEHHUs 3HAHUH U3
pa3HBIX pa3leloB Kypca (QU3UKH, a TAaKKE MHTETpallM 3HAHUN U3 IPYruX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GhU3HYeCKHe SBICHUS;

UCMOJb30BaTh TEOPETUUYECKHE 3HAHUA JUIsI OOBSICHEHHUS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

OPUBOAMTH MPUMEPHl BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKU U TE€XHOJOTUH;

aHaJIM3UPOBATh M OLIEHUBATh MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TMPOIECCaAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCHOJIB30BAHUH JIOCTHKCHUN



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o0111ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TpPEeAbsBICHUS y4eOHOW U
HAYy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOIYyYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMalMIlO ©W  OIEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA MH(pOpMaIINY;

MIPOSIBIIATH OpraHU3aIMOHHbIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoliecce
BBITIOJIHCHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C WCIOJHEHHEM Pa3JIMYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHATBLHO PACIIPEACIISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBATHO OIIEHMBATh BKJAJ KaXKJIOTrO W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

MPOSIBJISATh MOTUBAIMIO K Oyayiei mpodecCUOHaTbHOW EeITeIbHOCTU 110
CIIEUAIBHOCTAM (hU3UKO-TEXHUUYECKOTO TTPOQUIIS.



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
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 Bubnmorexa [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.cdsoo.ru/f16668d7
3.2 TepMmoauHamuka. TermioBsie MallIMHbI 20 1 bubmmorexa [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 [TOK
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 [OK
https://m.edsoo.ru/39859¢f1
1.2 DIeKTpOMarHuTHask UHIYKIUS 13 1 Bubnmorexa [IOK
https://m.eds00.1ru/39859¢f1
Hroro no pazneny 27
Pasznea 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KojieOaHus 10 bubmorexa OK
https://m.edsoo.ru/39859f1
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 bubmorexa OK
https://m.edsoo.ru/39859f1
)3 MexaHW4ecKue U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edso00.ru/39859¢f1
Wroro no pazgeny 60

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso00.ru/39859¢f1

Hroro no pazaeny




Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
' PHYCKYIIAD a4 https://m.edsoo.ru/39859f 1
bubmmoreka [{OK
4.2 (0)) 5
HsHka atoma https://m.edsoo.ru/39859¢f 1
43 @du3MKa aTOMHOTO $/Ipa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHUI] https://m.edso0o0.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/39859f1
Hroro mo pazgeny 16
Pa3znen 7. OBOBHIAIOHIEE IOBTOPEHHUE
Cucremaruzanus 1 00o01eHne
71 MPEAMETHOTO COJIEP>KaHMs U OIbITa 15 bubnunoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepBHOE Bpems 10 Bubmmorexa LIOK
https://m.edso0.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
DKCIEPUMEHT U TEOPHUS B MPOLIECCE
3 no3HaHus npupoapl. Habmonenne u 1 Bubnmorexa [IOK
PHPOBL. A https:/m.edsoo.ru/34c4993 1
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 ABWKeHus. [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
ITOCTOSIHHBIM YCKOPEHUEM
CBoboaHoOe masieHre. Y CKopeHue

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

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

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

https://m.edsoo.ru/1242132¢




"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/bdf997fb
HeroTona
3aKO0H BCEMHPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U Bubnmorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
2 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaCHUA https://m.edso00.ru/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. [Ipupona v Buabl cui 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
BpateHus. [lieqo cumbl 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/dclcaac0
a1 KonTponbHas pabota o teme bubnuoreka [IOK
"Munamuka. CtaTuka TBEpOTO Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuaabHON TOUYKH,
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.edso0.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. [lotennuaneras saeprus. 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
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHHUSI.
YT YHpYE . 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/474e7cda
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/c44d02e2
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.edso0.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 AOcoroTHas 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 ypasrenne MKT https://m.edsoo.ru/c8094721
53 Pemtenue 3amay bubmmorexa [OK
https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOM TeMIIEpaTyphl
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/09d12fd8
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/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TEPMOIMHAMUKE. Y CIIOBUS bubmorera [JOK
pMox 78 https://m.eds00.ru/29355001
MIPUMEHUMOCTH ITOW MOJIEIH
60 VYpaBuenue MenaeneeBa-Knanelipona u bubmuorexa [JOK
BBIpaXKEHUE JJI1 BHYTPEHHEN SHEPTUH https://m.edsoo.ru/bal178d0
Bripaskenue st BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO UJeaJILbHOIO rasa. bu6mmoreka [IOK
KBasucrarndyeckue u HeCTaTUUECKHE https://m.edsoo.ru/ac5caclS
MPOLECCHI
DneMeHTapHas padoTa B
2 TepMoArHAMUKe. Brruncienre paboTsl bubnuoreka [JOK
1o rpaduky mnpoiecca Ha pV- https://m.edsoo.ru/741d5738
JiarpaMme
Tennonepenada kak croco0® M3MEHEHUS
. bubmuoreka [JOK
63 BHyTpeHHei sHepruu T]] cucremsr 6e3
https://m.edsoo.ru/3d734561
COBEPILICHHS pabOThHI
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 AejibHas
TEIJIOTa CTOPAHUS TOTLJIMBA

66 Pacuér xonuuecTBa TEMOTHI ITPU bubnuorexa [JOK
TeIIonepenayde 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/2e945513
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. Tenossie

MaIuaer"

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




KonTtposneHas paboTa o teme

bubmuoreka [JOK

76
"TepmoauHamuka. TernioBbie MaluHb" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS. But OK
HOINOT
77 Hcnapenue u kurieHue. Y aeibHas amorexa I
T —— https://m.edsoo.ru/6f8e¢6777
Hacebimennbie 1 HEHACHIIICHHBIE MTAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JTaBJIEHUS HACBIIIIEHHOTO MMapa OT i OK
HOINOTEK:
78 TeMIIepaTypbl, UX HE3aBUCUMOCTb OT mnotexa [
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. AHU30TPOIIHS 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 TEA.
bubnuoreka
83 Pactsoxkenue u cxxarue. Cnpur. Moayib httos://m.ed HO/IZ Laab10
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 BEICCTBA

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/b42£1{97
*)unkoctu. @opmyna Jlannaca
O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN

89 1o Teme "ArperaTHble COCTOSTHUS Bubnmorexa [IOK

P ’ https://m.edsoo.ru/0b52575¢
BemecTa. Ma3oBble MEPEX0 /bl
KonTtponsHas padoTa o reme
" bubmuorexa [JOK

90 ArperaTHbl€ COCTOSTHUS BEIIECTBA.

" https://m.edsoo.ru/7dc2a739
®a3oBbIE IEPEXOIbI
DnekTpusanus Tei U €€ MpOosIBICHUS.

01 DIeKTpuyecKuil 3apsa. [IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBoagHUKY, 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 1MoJsi. PasHOCTH
https://m.edsoo.ru/80021447
MOTEHIINAJIOB M HAMPSKEHUE
[TorenumansHas SHEpTUS 3apsiaa B
bu6moreka [IOK
98 aneKTpocTatuueckom mose. [lorenmman
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/Ocfe4abe

bu6mmoreka [JOK

101 Pewrenue 3anau

8 https://m.eds00.ru/52582263

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/f7a665ee
3apsKEHHON OECKOHEYHOM MII0CKOCTH

104 IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJje. YciIoBUe PaBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab

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/845b4{73
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 3apsHKEHHOT0 KOHEHcaTopa
https://m.edsoo.ru/73a34£18
bu6moreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBr>KeHre 3apsiKEHHOM YacTHUIIbI B bu6moreka [IOK
OJTHOPOJHOM JJIEKTPUUYECKOM I10JIE 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
Cuna toka. [TocTossHHBIN TOK. Y CIOBUSA
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/236£7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnnorexa [JOK
uenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bubmmoreka [{OK
122 P
CHieHHe saat https:/m.eds00.ru/3881b469
123 PaGora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Hxoyna —Jlenna https://m.edsoo.ru/a3605c5c¢
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/221{f40fb
bu6 K
129 Pemienue 3agag nommorexa O
https://m.edsoo.ru/3580b679
130 MOITHOCTh UCTOYHUKA TOKA bubmnorexa [IOK
https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikanune bubnunoreka [JOK




https://m.edsoo.ru/546f5632

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.edsoo.ru/744261b8
136 Pemenue 3agag nmo teMme "TlocToSTHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O060061eHre U cucTeMaTu3alus 3HaHu’
" 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.eds0o.ru/da794295
TOK B MeTajiax. CBepXIIpoOBOAUMOCTD
DJIEKTPUYECKHUI TOK B paCTBOpax U
bu6mmoreka [JOK
140 pacIiuiaBax 3JeKTPOJIMTOB. 3aKOHBI
https://m.edsoo.ru/4b423491
@apanes 1S JIEKTPOIU3A
N bub K
141 DneKkTpuyeckuii Tok B razax. [lmazma uommorexa T10
https://m.eds00.ru/92d92{76
142 ONEKTpUUECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npuGopsl https://m.edsoo.ru/2E+160
143 DneKTpUUYECKUi TOK B bubnuoreka [IOK

MOJIYITPOBOAHHKAX

https://m.edsoo.ru/ab61c660




144

[TonynpoBoAHUKOBBIE TPUOOPHI

bubmuoreka [JOK
https://m.edso0.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 gusuke. [Ipumepst
n3MepeHus (U3NYECKUX BETUYUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"

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
"N3mepeHue yCKoOpeHus pu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOU I1ocKocTH"
unu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKeHUN"

bu6mmoreka [JOK
https://m.edsoo.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

DuU3NYECKUH IPAKTUKYM 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
3aJJaHHOE€ PACCTOSHUE 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
BEITMYMHE YIII0BOr0 KOdhhuUIueHTa
3aBucumoctu Frp(N)" nam
"HccnenoBanue IBMKEHUsI OpycKa 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
K03 dUIIMeHTOM TpeHHs" WK
"N3ydyeHne IBUKEHUS IPy3a HA Baly C
TpeHueM"

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/4a04£4{7

154

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena mno
TopMo3HOMY nyTu" unu "N3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHITBI
Tarn" win "CpaBHEHHE U3MEHEHUS
VMITYJIbCA 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 "M3ydenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKOCTEH"

157

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCIIApEeHUs KUAKOCTEN" HIn
"N3mepenue yaenbHON TEIOThI
riaBsieHus apaa" win "M3ydenne
CBOWCTB HACBIIIEHHBIX TApOB" MU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMenieHuu". smepenue

ko3 durmenTa moBEpXHOCTHOTO
HaTSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6bl1a23b5

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
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DuU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue CMEIIaHHOTO

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.eds00.ru/3149956b
Jnnamuka
PesepBusblil ypok. O000IIIEHHE U
P P . bu6mmoreka [JOK
163 cucTeMaTu3alys 3HaHUH 10 TEME
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpJ0TO 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. TernnoBbie MalTuHBI
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 . bubnuoreka [JOK
168 CHCTEMAaTU3alMs 3HAHUH 10 TeMe 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TOJIE
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

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
BzanMmopeiicTBHe MOCTOSHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarunutHoe noJie. ['unoreza Ammnepa
BexTop MaranTHON WHAYKITAH.
P e Bu6mnorexa 1[OK
2 [IpuHIHN cyneprno3uuym MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosei. JIMHUM MarHUuTHOM MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bu6mmoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amrepa, €€ HapaBJIE€HUE U | bubnuoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
buo OK
5 Pemtenue 3amay 1 nommorexa L
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. | bubnuoreka [JOK
DIEeKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, €€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON | bubmuoreka [JOK
YaCTULBI B OJHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
rnoJse
b K
8 Pemenue 3amau 1 nGmroTexa O
https://m.edsoo.ru/504e98c7
b K
9 PaGora cunel Jlopenia 1 nGmroTexa O

https://m.edsoo.ru/d518be4b




bubmuoreka [JOK

10 Pemenue 3anau
https://m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
bubmmoreka [{OK
11 deppoMarHeTuky, rnapa- u
https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
bubmmoreka [{OK
12 ¢dbeppomaruetukos. [Ipumenenune
https://m.edsoo.ru/0b58190a
(heppoMarHeTHKoB
13 Pemenue 3agau mo reme "MarautHoe bubmmoreka [{OK
mose" https://m.edsoo.ru/5b55¢307
14 Pemienne 3aga4 mo reme "MarauTHoe bu6moreka [IOK
mose" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEKTPOMAarHUTHON
. bu6mmoreka [IOK
15 uHAyKIuu. [IoTok BEKTOpa MarHUTHOM
https://m.edsoo.ru/b3efalcl
WHIYKIIMU
bu6mmoreka [IOK
16 2]1C
JAC iy https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
QPapanes https://m.edsoo.ru/a6dec188
13 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abel140
19 OJIC uHAYKUIMH B ABMXKYIIUXCS bubnnorexa [JOK
MIPOBOIHUKAX https://m.edsoo.ru/0235cc02
20 Permrenue 3agau Bubmiorexa OK
https://m.edsoo.ru/4dfda618
71 Tpasusio Jenma bu6mmoreka [JOK
https://m.edsoo.ru/bbc22726
22 WNupykruBHOCT. KaTymika bubnuoreka [IOK




HHAYKTUBHOCTHU B ICIIH IMTOCTOSAHHOI'O

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

TOKa
3 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOMHIYKIUN https://m.edsoo.ru/7ee60ca8
4 DHeprusi MarHuTHOTO TIOJIS KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubmmoreka [{OK
2 Petmerne sazat https://m.edsoo.ru/88£69d2b
26 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HaHUM N0 TeMe "DneKkTpoarHaMuKa' https://m.edsoo.ru/76484025
7 KonTponbHas pabota no teme bubnuoreka [IOK
"OnekTpoauHaMuka' https://m.edsoo.ru/8ae09b98
Konebarennuas cucreMa. CBoOOIHEIE
28 KoJsiebanus. ['apMoHnueckue buomorexa OK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTtnueckoe n JMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onvcanue. BoiBoa
WHAMHYECKOTO OIHCAHUS
30 lI“[apMOHI/I‘IeCKI/IX KOJICOaHUH U3 UX bubmmorexa [TOK
https://m.edsoo.ru/e3c¢99692
SHEPTreTHYECKOT0 ¥ KHHEMAaTHYECKOTO
OTIMCaHUS
31 Awmmunrynaa u $asa konebanui Bubmiorexa OK
https://m.edsoo.ru/7a0c439a
[Tepuron 1 yacToTa KoJIeOaHHIA.
3 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHNil MAaTEMAaTHUECKOTO
MasTHUKa. [lepro cBoOOIHBIX

https://m.edsoo.ru/e0399319




KoJie0aHUN IPYKUHHOTO MasiTHUKA

3aryxaromue KojaeoaHusl.

bubmuoreka [JOK

33
Bemyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
34 ABTOKOICOAHUS bubmorexa HOK
https://m.edsoo.ru/6add2644
bubmmoreka [{OK
35 Pemrenne 3amau https://m.edsoo.ru/addeec7 1
https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "MexaHnueckue
bubmmoreka [{OK
36 KoJieOaHus B My3bIKaJIbHBIX
o https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o01enre U cucTeMaTru3arus
37 3HaHU Mo TeMme "MexaHndeckue Bubnmorexa [IOK
" https://m.edsoo.ru/eb84182f
KojeOaHus
18 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
KonebaTenpHbIM KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUIATYIbI
. bu6mmoreka [JOK
39 3apsia KOHJIEHCAaTopa ¢ aMILUIMTYy 101
https://m.edsoo.ru/093f9af1
CHJIBI TOKA B K0OJIeOaTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUU B bubnuoreka [JOK
HJIcaTbHOM K0JIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarouue 31eKTPOMarHuTHbIE
41 KOH}e/)gaHII;}lI Boin peHHBIe bubmmorexa [TOK
' YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHus
IIepemeHnHsbli TOK. Pesucrop u
42 KOHJIEHCATOP B LIENIU [IEPEMEHHOIO bubmmorexa [TOK
a pBH p https://m.edsoo.ru/84836152
TOKa
43 Karyika HHIyKTUBHOCTH B LIENIU bubnuoreka [IOK




IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 31EeKTPUUYECKOM Lienn

bubmuoreka [JOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
. bubnuorexa [JOK
45 AMIUTUTYIHOE U JEHCTBYIOIIEE
https://m.edsoo.ru/lcac6cdc
3HAQYEHHE CHJIBI TOKA M HATPSHKEHUS
. bubnuorexa [JOK
46 Pe3oHaHc B anekTprueckoi nenu
https://m.edsoo.ru/087506df
b K
47 Pemenue 3amau nommorexa 110
https://m.edsoo.ru/al6836a4
W neanpHerif TpanchopMaTop.
panchopMaTop Bu6mnorexa 1[OK
48 [IpousBoacTBO, nepenaya u
o https://m.edsoo.ru/f97418ae
MOTPeOICHNE IINEKTPUIECKOI SHEPT U
DKOJIOTUYECKUE PUCKH TIPH
MPOU3BOJCTBE AJICKTPOIHEPTUH.
bu6mmoreka [IOK
49 KynbTypa ncnonszoBanus
. https://m.edsoo.ru/a6f74d93
3JIEKTPOSHEPTUHU B MOBCETHEBHOM
KH3HU
bu6 OK
50 Pemtenue 3amay nomorexa L
https://m.edsoo.ru/ee6677ed
bu6 OK
51 Permrenue 3agau nosmorexa L
https://m.edsoo.ru/7cab59{8
O00011IeHNE U CUCTEMATH3ALIMS
. " bubnnorexa [JOK
52 3HAHUM MO TeMe "DJIEKTPOMArHUTHBIE
" https://m.edsoo.ru/401024a9
KoJIeOaHMs
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubnmuoreka [JOK




https://m.edsoo.ru/d9ae1000

bubmuoreka [JOK
55 3ByK. XapaKTEepUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKaIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bub OK
57 Pemenue 3amau nomotexa [
https://m.edsoo.ru/cfd918bf
53 ONeKTPOMarHUTHbIE BOJHBI. bubnuorexa [JOK
N3nydyenne 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHEprus MEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
CBoOICTBA DIIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[Ixayia >1eKTpOMarHUTHBIX BOJIH.
bu6moreka [IOK
60 [IpuMeHeHne 3neKTPOMarHUTHBIX
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHUHMNBI pagnOCBA3U U
61 TeJeBUACHUS. Paqnookanmsi. bubmuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso0o.ru/9f96f1{8
OKpYKarolen cpeJibl
2 KonTtponbHas padoTa o teme bubnuoreka [JOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSAMOJIMHEHHOTO bubnnorexa [JOK
pacrpocTpaHeHus CBETA https://m.edsoo.1u/f9566406
Pewienue 3aga4 Ha mpuMEHeHUE
. bubmuoreka [JOK
64 3aKOHa IPSIMOJIMHEWHOTO
https://m.edsoo.ru/ea32d455
pacnpoCTpaHEeHHsI CBETa
65 Otpaxenue cera. [1nockoe 3epkaio. bubnunoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnunoreka [JOK




OTHOCHUTEIbHEIN IOKa3aTelb
npenomieHus. [loiHOe BHyTpeHHEE
oTpakeHue. [IpenenbHblid yromn
MOJIHOTO BHYTPEHHETO OTPAXEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3ana4 Ha npuMeHEHUE

bubmmoreka [{OK

67 3aKOHOB OTpake eJIOMJIE
KOHOB OTPANCHHA 1 HPCAOMICHHA hitps://m.edso0.ru/49d830a9
cBeTa
Xon nyden B mpusmMe. Jlucnepeust
. bubnuoreka [JOK
68 cBeta. CIOXKHBIA coCcTaB OEJI0ro CBeTa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JInnzel. DoKycHOE pacCTOSHHUE U bubnuorexa [JOK
ONTUYUECKAsA CUJIa JIUH3EI https://m.edsoo.ru/60441359
70 [TocTpoenue n3o0paxeHuil B TMH3aX U bubnuoreka [IOK
HUX CUCTEMaX. YBEIUUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 N300paKEHUI, HOJIYYaEMBIX C bubmmorexa ITOK
p > HOTIYH hitps://m.edsoo.ru/5a868£09
HOMOIIBIO JIMH3
72 I'na3 kak ontuyeckas cucteMa bubnmorera [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
. bu6mmoreka [JOK
73 MPUMEHUMOCTH I'€OMETPUUECKOI
https://m.edsoo.ru/cd174al10
OIITHKU
74 CkopocThb cBETa U METOBI €€ bubnnorexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75 HCIEPCHUS CBETA
A P https://m.edsoo.ru/lel 6¢cobe
b K
76 WnTepdepeniys ceera nomorexa LO

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




KorepeHTHbIE ICTOUHUKH. Y CIIOBHS

bubmuoreka [JOK
77 HaOJI0IeHUS] MAKCUMYMOB U
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
b K
78 Pemrenue 3amau nommorexa 110
https://m.edsoo.ru/3061de2b
79 [Ipumenenue nateppepeHun bubmmorexa [OK
https://m.edsoo.ru/668edbc8
20 Tnpasus ceera bubnuorexa [JOK
https://m.edsoo.ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
82 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/d58c411a
23 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera https://m.eds00.ru/e9890fe9
bu6mmoreka [IOK
84 P
CUHICHHC 3aat https://m.edsoo.ru/c56c8158
bu6mmoreka [JOK
85 CBeTOBbI€ SIBJICHUS B IPUPO/IE
https://m.edsoo.ru/0b36363d
26 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HaHui no teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonTtponpHas padoTa o teme bubnnorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
DIIEKTPOAMHAMHUKHN U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIbHOCTH
89 [ToctynaTel cnenraibHON TEOPUU bubnunoreka [JOK




OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05cb

IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeodpasoBanus Jlopenua.
VYcnoBue NIpU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHre BpeMEHH M COKpaIlleHre
JUTHHBI
01 DHEprusi ¥ UMIYJbC PETSITUBUCTCKOM bubnuoreka [JOK
YaCTUILIbI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTHEN U
. bubmuorexa [JOK
92 HMITYJIbCOM PEITUBUCTCKON YaCTHIIBI.
https://m.edsoo.ru/b6258ffa
DHeprus NoKost
bu6mmoreka [IOK
93 PaBHOBecHOE TeTUIOBOE M3ITyUYEHNE
https://m.edsoo.ru/f54035a5
94 3akoH cMmemeHus Buna bubmorexa LOK
https://m.edsoo.ru/1c5ff752
95 I'mnotesa M. [limanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprus U UMNyibc GpoToHa bubmorexa HOK
https://m.edsoo.ru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubnuoreka [JOK
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHHA J1sT
P " 8 " bubnuorexa [IOK
98 doTorddekra. "Kpacnas rpanuna
https://m.edsoo.ru/01ef4556
¢dorordpdexra
99 Jasnenue ceeta. OnbiThl [1. H. bubnmuoreka [JOK
JleOeneBa https://m.edso00.ru/64b4f966
100 BonHoBBIE CBOMCTBA YaCTHIL bubnuoreka [JOK




https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiins. JlnuHa BOJIHBL 1€

bubmmoreka [{OK

101 Bpoiinis u pazmepsr o6sactTi
. https://m.edsoo.ru/5df8baf1
JIOKAJM3aIK JIBIKYIICHCS YaCTULIBI
b K
102 KopryckyssipHO-BOTHOBOM Tyann3m nonxotexa LO
https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€eKTPOHOB Ha bubnuorexa [JOK
KpHucTajuiax https://m.edsoo.ru/30dbal8c
Crnennduka u3mMepeHui B MUKPOMUPE.
¢ P N P \,p bubmmoreka [{OK
104 CoOoTHOLIEHHS HEONTPEACIEHHOCTEN
. https://m.edsoo.ru/65783dec
I'eitzenbepra
105 Pemenue rpadguueckux 3amay Bubnmorexa [IOK
https://m.edsoo.ru/e70195bd
bu6mmoreka [IOK
106 P &
CUICHHE PaCHCTHHIX 33t https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa o Temam: Eu6 OK
107 "OcnoBbsl CTO", "KopnyckymnspHo- nommoreka L
. " https://m.edsoo.ru/c3de891a
BOJIHOBOM yaJIu3M
OMBITHI 110 UCCIIETOBAHUIO CTPOEHUS
bu6mmoreka [JOK
108 aroMa. [lmaneTapHas MoJieinb aroMa
https://m.edsoo.ru/312b750a
Pezepdopna
109 ITocrynater bopa bubmmorexa [TOK
https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE#R bubnunoreka [JOK
DHEPrUM aTtoMa BOIOpoJa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYXKICHHOE bubnuoreka [IOK
HU3JIy4EHUE CBETA https://m.edsoo.ru/f945d85¢c
112 Jlazep bubnuoreka [IOK




https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozeins siipa
I'eiizenOepra-MBanenko. 3apsn u
MaccOBOE YUCIIO sapa. M30TomEbL.
PannoakTuBHOCTB

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

114

3aKoH paJHoaKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaavoaKTUBHOCTH HA KUBBIE
opranusmsl. [Jozumerpus

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

115

OHeprus CBs3U HyKJIOHOB B si/Ipe.
SAnepubie cunbl. JledekT Macchl siapa.
SAnepHblie peakuun. SAnepHeie
peakTopsl. [IpoGneMbl ynpaBiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SAJIEPHOU SHEPTETUKHU

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

116

MeTopl perucTpanuu u
HCCIIEI0OBAHUS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U JICNTOHBI.
[Ipencranenue o CtangapTHOM
MoJienu. KBapk-rimirooHHas Moaelb
aZpOHOB

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

117

®duzuka 3a npenenamu CtaHgapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBo Qusnueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026£d37

118

OTaIsl Pa3BUTHA aCTPOHOMMUMU.

bubnunoreka [JOK




3HaueHue acCTpOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BSICHEHUS IPUPOJIBI KOCMHYECKHIX

bubmmoreka [{OK

119
00BEKTOB. MeTO Il aCTPOHOMHYECKHIX https://m.edsoo.ru/39c44028
HUCCIIE0BaHUMN
CoBpeMeHHbBIE ONITHYECKUE
bubmmoreka [IOK
120 TEJNIECKOTIbI, PaTMOTEIIECKOTIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpPOHOMHUS
Bup 3sé3nnoro nebda. Co3se3nus,
. bubnuorexa [JOK
121 SIPKAE 3BE3/bI, TIJIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
JBYKEHUE
Conueunas cucrtema. CoHIe.
bu6moreka [IOK
122 ComHeuyHast aKTUBHOCTE. VICTOUHUK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T
3BE3bI, UX OCHOBHEIE
123 XapaKTepUCTUKHU. J(marpamMmma buomorexa OK
XAPARTCPHCTHIAL. AMATp . https://m.edso0.ru/42169944
CIIEKTpaJIbHBIN KJIACC — CBETUMOCTh
124 3Be3/1bl IJIaBHOM ITOCIEIOBATEIBHOCTH bubmorexa HOK
s A https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoenue 3BE3/1.
125 CoBpeMeHHbIE NPEICTABICHUS O bubnuoreka [JOK
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHITa https://m.edsoo.ru/d09da494
M 3BE311. DTalbl )KU3HH 3BE3]
Muneunsiii [lyre — Hama ["anaktuka.
N bubnuoreka [JOK
126 Tunel ranaktuk. YEpHble AbIPHI B
https://m.edsoo.ru/7cd10a0a
sIIpax rajJjakTUK
127 Bcenennas. Pacuupenvie BeeneHHOM. bubnunoreka [JOK

3akoH Xa06ma. Teopust boxibiioro

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




B3phbIBa. PenukToBoe H3JIYYCHHUC

128

MacmraGHas cTpykrypa Beenennoii.
MeraraiakTuka

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

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

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

130

®uU3NYECKU IPAKTUKYM I10 TEME
"UccmenoBaHnue MarHiTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB'" MJIK
"UccnenoBaHue CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MMOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM"

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

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJIbl TOKa'" Win
"OnpenesieHMe MarHUTHOM UHTYKIIUU
Ha OCHOBE U3MEPEHU CHIIbl AMriepa"

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

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUSI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie MHAYKIIMU BUXPEBOTO
MarHUTHOTO HOoA"

https://m.edsoo.ru/c36658da

133

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccnemoBanue sIBICHUS
camounHaykuuu" win "Coopka Moienu
3JIEKTPOMarHUTHOIO reHeparopa’

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

134

Du3N4EeCKUN IIPAKTUKYM I10 TEME

bu6nmoreka [JOK




"N3mepenue nepruoaa CBOOOHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

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

135

PuU3NYECKUH IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
NPYXKUHHOM MasiTHUKE"

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

136

®uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes MoCiIeI0BaTeNIbHO COeIMHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop"
nin "HccnenoBanue paboThl
HCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"

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

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

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

138

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

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

139

Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanue 3aBUCUMOCTH
(hOKYCHOTO paccTOsIHUS OT BEIIECTBA
(Ha IpUIMEpE KUIKUX JIMH3)" WIIN
"N3mepeHne GOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

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

140

DuU3NYECKUN PAKTUKYM I10 TEME
"Habmronenue audpakuuu,

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




uHTepEPEHINH U TOJSPU3ALIH
ceera"

141

PuU3NYEeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o
¢boTorpadusiM TPEKOB 3aPIKESHHBIX
YaCTHI[ B MArHUTHOM T0Jie)"

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

142

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe HuccienoBanus Gororddexra"
nimy "HccrenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUO]] OT
HaIpsKEeHUs "

bu6moreka [IOK
https://m.edsoo.ru/eb91682

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cekTpa
Pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
Y U3MEpPEeHHEe MoCcTosIHHOM Pundepra"

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

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paii0aKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa’
unu "V3ydeHue mnoryomnieHus oera-
YacTHUIl aJTIOMUHUEM"

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

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUJIOKSHUH I OTIPEIeIICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE

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




co3Be3usi CeBepHOro MoJIylapus u
spkue 3BE361" win "HabmoneHus B
teneckorn JIyHbl, MIaHeT, TYMaHHOCTEH
Y 3BE3/IHBIX CKOTUICHUN"

O06001IeHNe U cUCTEMaTH3aIUS
3HaHUU. Poisib pu3KKM U acTpOHOMUM B

. . bubnuoreka [JOK
146 9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMANIHON M ATUYECKOM cepax
JIEeATEIIBHOCTH YeJIOBEKa
O06o0meHe U CHCTEMaTH3aITHS
147 3HaHui. Posib u MecTo pu3nku u bubnuoreka [IOK
ACTPOHOMHH B COBPEMEHHOM HAay4YHOU https://m.edsoo.ru/18£19f7¢c
KapTUHE MHpPa
O06o01enre U cucTeMaTu3arus
3HaHu#. Posb Pusnueckoit Teopun B
(hopMUPOBaHUY TPEICTABIICHUN O
. bu6mmoreka [IOK
148 (bu3UYeCKO KapTHHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(bM3UYeCcCKO KapTHHBI MUPA B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIC
149 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HaHui nmo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATH3ALIMS bu6mmoreka [JOK
3HaHui no Teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
OO6o01eHre U cucTeMaTu3arus
o " bubnunoreka [JOK
152 3HaHu# no TeMe "Cratuka TBEpAOTo

Tena"

https://m.edsoo.ru/3cca482e




O0001IEHUE U CUCTEMATU3 AL

bubmuoreka [JOK

153 3HaHMUU 110 TeMe "3aKOHbI COXPaHEHUs
B MexamKe" https://m.edsoo.ru/32a4d1a0
O00011IEHNE ¥ CUCTEMATH3AIMS Eut6 OK
. HOINOTEKA
154 3gaHui 110 TeMe "OCHOBEI 8
. https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"
O00011eHNe U CUCTEMATU3 AL Bt OK
B HOINOTEKA
155 3HaHu# 1o TeMe ""TepMoanHaMuKa. 1
" https://m.edsoo.ru/c63f7¢10
TenmoBrle MaIIMHEI
O00011IeHNEe U CUCTEMATU3 AL
156 3HaHU Mo TeMme "ArperatHbie bubnuorexa [JOK
cocTOoSHUS BellecTBa. Pa3oBEIE https://m.edsoo.ru/1d36b5b1
rnepexonl"
O00011IeHIE U CUCTEMATHU3ALIUS Eu6 OK
. HOIHOTEKA
157 3HAHUM MO TeMe "DIEKTPUUECKOe 1
Hoe" https://m.edsoo.ru/3bf0def9
O00011IeHIE U CUCTEMATHU3ALIUS Bu6 1OK
. . HOIHnOoTEKA
158 3HaHUH 110 TeMme "TlocTOoSTHHBIN
SleKTpHHECKHii TOK" https://m.edsoo.ru/71453ee6
O00011IeHNE U CUCTEMATH3ALIUS Eu6 OK
. HOIHOTEKA
159 3HaHUM N0 TeMe ""TOKM B pa3Iu4HbIX 1
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011IeHNE U CUCTEMATH3ALIMS bu6mmoreka [JOK
3HaHUU 110 TeMe "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O6001IeHE U
o bubnunoreka IIOK
161 cucTeMaTHu3alys 3HaHUH 110 TeEME 1
ek TpOMArHHTHA HHAYKIUA" https://m.edsoo.ru/053e2248
162 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHCTEMATHU3ALMS 3HAHUMN 110 TEME
"Mexanudeckue kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600IICHNE 1

. bubnuoreka [JOK
163 CHCTEMATHU3AINA 3HAHUN 10 TEME httos://m.ed e
ps://m.edsoo.ru/5¢
"JJeKTpOMarHuTHbIE KoseOanus"
PesepBHrIit ypok. O600IICHNE 1
164 cUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHn4yecKue U 3JeKTPOMAarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
Peseprubrit ypok. O6001eHNE 1
. bu6moreka [IOK
165 CHCTEMATH3AIINA 3HAHUH I10 TEME hitos://m.ed 1 159ad 1603
s://m.edsoo.ru/52a
"Ontuka" p
PeseprubIit ypok. O6001IeHNE U
. bu6moreka [IOK
166 CUCTEMATHU3ALINA 3HAHUH 10 TEME hitos://m.ed 1 ISbeclc65
ps://m.edsoo.ru/5beclc
"OcnoBel CTO"
Peseprubrit ypok. O6001eHNE 1
. bubmuorexa [JOK
167 cUCTEMAaTH3alys 3HaHUH 110 TEME httos-//m.ed 1 7659d38
. ps://m.edsoo.ru/f7¢
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepBubiit ypok. O6001meHNE 1
. bu6mmoreka [JOK
168 cUcTeMaTu3alys 3HaHUH 110 TEME httos:/fmLed 1 1£511654
ps://m.edsoo.ru
"®du3uka aroma"
PesepBubiit ypok. O6001IeHE U
169 CHCTEeMAaTU3alMs 3HaHUH 10 TeMe bubmuoreka [JOK
"®du3rka aTOMHOTO si7Ipa U https://m.edso0.ru/905¢5ce0
3JIeMEHTapHbIX YyacTul”
PesepBHeiit ypok. O6001IeHNE 1
N bubnmuoreka [JOK
170 CHUCTeMaTH3allusl 3HAaHUH 110 TeMe 1

"OneMeHThl acTpoPpUu3nKu"

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




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh Ha MpUMEpax pojib U MECTO (HU3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAYy4HOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TPaHUIGI TNPUMEHEHUS HW3YYCHHBIX (PU3MUECKHX MOJCIIeH:
MaTepuagbHas TOUKa, MHepLUaibHasl cCUCTeMa OTcUéTa, abCOIIOTHO TBEPIOE
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, MOJEKYISIPHO-KHHETUYECKOW TEOpUH CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE IO
OKPY)KHOCTH, HWHepLHs, B3auMojeicTBue Tten; AuPy3us, OpoyHOBCKOE
JIBM)KEHUE, CTPOECHUE KUJIKOCTEH M TBEPIBIX TeJl, U3MEHEHHEe 00béMa Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMs, IJIaBJIEHUE, KPUCTAIIM3AlKs, KUIIEHHE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMH COCTOSIHUS ra3a B M30Ipolieccax; dIEKTpU3anus Tell,
B3aMMOJICHCTBHE 3aPsI0B

10.4

OnuceBaTh MEXaHUYECKOEC JABYMKCHHUE, UCIIOJIb3Ys (bl/ISI/ILIeCKI/IC BCIINYUMHBIL:
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CHUJIa,
HUMITYJIBC  TECJIa, KHHCTUYCCKAsA OHEPIrudA, IOTCHIUAJIbHAA OHCPIUA,
MEXaHHU4YCCKasa pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUHU
IMPpaBUJIbHO TPAKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMBEICJI HCIIOJIB3YEMBIX BECIWYHH, HUX
0003HAUYEHUS U CAWHHNIIBI, HAaXOIUTbhb Q)OpMYHLI, CBA3BIBAIOIIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYNHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh U3y4EHHbIE TEIUIOBBIE CBOMCTBA TeJ M TEIUIOBHIE SBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBAaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHEprus, pabdora rasa, KO3QQHUIHUEHT IOJIE3HOTO AECUCTBUS
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCIHOJIb3YEMBIX BEIWYHMH, UX O0O3HAUECHUS W €AWHUIBI, HaXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3UYECKYI0 BEJIWYMHY C JAPYTUMH
BEJIMYUHAM

10.6

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




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh 10U,
IIOTEHLMAJl, Pa3HOCTb IIOTEHLIUAJIOB; IIPU ONMCAHUM NIPABUIILHO TPAKTOBATH
(U3NYEeCKU CMBICT UCTIOIB3YEMbIX BETUMUMH, UX 0003HAYCHHS M €TUHHIIBI;
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIOJB3YS (hPU3NYECKHE
3aKOHBl M IPUHUMIIBL: 3aKOH BceMUpHOro Ttsarorenus, I, II m III 3axoHbI
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW SHEPruM, 3aKOH COXpPaHEHUS
UMIyJbCa, MPUHLUI CYNEPHO3ULMHM CUJI, MPUHIUI PaBHOIPABUS
WHEPLHUAIBHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOU
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJ C aOCOJIIOTHOM TemmepaTypoil,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsna, 3akoH KyioHa; mpu 3TOM pa3ianyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOoe BBIpAXKEHHE M YCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TMPUHIUIBI JIEHCTBUS MAallUWH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh yCJIOBUS UX  0€30MMacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIIOJIL30BAaHHEM MPSMBIX U KOCBEHHBIX H3MEPEHHIA; IPH STOM
dhopmynupoBaTh mpobaemMy (3aady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYIOBaHUS, MPOBOIAUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IHTB IIpsAMBIC U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHEIA CIIOCO0 HU3MEPCHUA W MCIIOJIB30BaTh
HN3BECTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBaTb  pe3yJlbTaThl  MOJYYEHHOW  3aBUCHUMOCTHU
(¢u3nueckux BENWYMH B BUJE Tabnaul ¥ rpaduKoB, AeTaTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BaHUS

10.12

Cobmnronath npaBuiIa 6€30MaCHOrO TPya MIPU MPOBEJCHNUN UCCIIEI0BAaHUI B
paMKax  y4eOHOro  SKCIEpUMEHTa, y4eOHO-MCCIIEeOBATENbCKONH U
IPOEKTHOM AEATENbHOCTU C UCIOJIb30BAaHUEM U3MEPUTENBbHBIX YCTPONCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemarp pacu€rHple 3agauu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHAlu3a YCIOBHUS
3a/1au BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
u Gopmyibl, HEOOXOoAMMBIE ISl €€ pEelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAILHOCTh MOJYUCHHOTO 3HAaYCHHS (PU3UIECKON BETUUHUHBI

10.14

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




3aKOHBI, 3aKOHOMCPHOCTHU U @HSHHGCKI/IG SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelleHUH  ydyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHBIE  TEXHOJOTMHM  JUIi  [OWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpEeTallMM M MPEACTAaBICHUS Y4YEOHOM U  Hay4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYCHHOW U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIM3UPOBATh M0JIy4aeMYyI0 HH()OPMALUIO

10.16

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

10.17

Hcnonb3oBath TeopeTndyeckue 3HaHUs MO (U3HUKE B MOBCEAHEBHOW KU3HU
g obecriedeHust Oe30macHOCTH Npu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, JUISI COXPAaHEHHsS 3/JI0pPOBBS M COOJIIOIECHUS
HOPM 3KOJIOTHYECKOI'0 MOBEICHUS B OKPYKAIOLIEH cpene

10.18

PabGorare B rpymnme C BBINOJIHEHUEM PpA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHATILHO PACIIPEACIIATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllMAX, AaACKBATHO
OLCHMBATb BKJIaJ KaXJOro M3 Y4YaCTHUKOB TPYIIbEI 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
COBPEMEHHOU Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU
U TEXHOJIOTUH, B MPAKTUYECKOM NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4UTHIBATh rpaHulbl TIPUMCHCHUA H3YUYCHHBIX (1)H3H“I€CKI/IX MOJICICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOICJIb aToOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O sApa IIpUu pCIICHUA (1)I/I3I/I‘ICCKI/IX 3aJa4

11.3

Pacrio3naBath ¢pu3uueckue siBiieHus (MPOIEcChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JIGKTPOJMHAMUKHA W KBAHTOBOM (U3UKH: 3JIEKTpUYECKast
IPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIECHCTBHS
TOKA, B3aUMO/JICHCTBHE MAarHUTOB, YIEKTPOMArHUTHAST WHAYKIIHS, JCHCTBUE
MarHUTHOTO TIOJIS HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3aps,
AJIEKTPOMArHUTHBIE KOJICOaHUs u BOJTHBI, PSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPAXKEHHE, TpeJOMIICHHe, HHTepdepeHus,
nudpakius U MoJIIpU3alvs CBeTa, AUCIEPCUs CBeTa, (OTOICKTPUICCKUN
abdekt (poTodddexT), cBeTOBOE NaBIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aroMa  BOJOpPOJA,  ©CTECTBEHHas W HMCKYCCTBEHHas




PaaOaKTUBHOCTD

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIECTBa (BHCKTpI/I‘-ICCKI/Ie, MAar"iuMTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTh Ppa3IMYHBIX Cpea) U
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCHOJB3yd  (hu3nyecKue
BCIIMYHNHBI: BHGKTpI/I‘IeCKI/Iﬁ 3apsan, CuJjia TOKaA, JICKTPUYICCKOC HAIIPSKCHUC,
JNIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKA, WHAYKIMS MarHuTHOTO ToJiA, cuia Awmmepa, cuia Jlopenia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOI'O U MAarHUTHOTI'O HOJ’IGﬁ,
IepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIBHOM KOHTYpE, 3apsi M CHja
TOKa B TIPOILlECC€ TapMOHHMYECKHX OJECKTPOMArHUTHBIX KOJICOAHMIH,
(OKyCHOE pacCTOSHWE W ONTHYEeCKas CHJIa JIMH3BI, TPH OIHMCAHHUU
IpaBHUJIbHO TPAKTOBATbH q)HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWYHH, HUX
0003Ha4YeHMs] U EJUHMIIBI; YKa3bIBaTh (POPMYIbI, CBS3BIBAIOLIUE JIAHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

11.5

OnuchiBaTh M3YYCHHBIE KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(bM3UYEeCKre BETUYMHBI: CKOPOCThH AJIEKTPOMArHUTHBIX BOJIH, JJTHHA BOJIHBI
U YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHoJ] NoJypacrnana,
SHEPTHsl CBSI3W AaTOMHBIX SJIep; NMPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bMBUYECKUN CMBICT HCTIOIB3YEMBIX BEIUYHH, UX 0003HAUYCHHS U €IUHUIIBL;
yKa3bIBaTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUYUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HAU€HUE (PU3NIECKOM BETMUUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCTIONb3Ysa (PU3NUECKUE
3aKOHBl W TPHUHLOMIBL: 3akoH OMa, 3aKOHBl TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEAMHEHUS MPOBOJAHUKOB, 3akoH J[xoyns — Jlenna, 3akoH
ANIEKTPOMArHUTHOM MHIYKIIUU, 3aKOH MPSAMOJMHEHHOTO pacipoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJOMJICHHUS CBETAa, YPaBHEHUE
OiiHmTeitHa i GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAHEHUS 3JEKTPUUECKOTO 3apsjia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTylaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmazia; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE U YCJIOBHsS  (TpaHMLBI,  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 H300PaKECHHUE, CO3/1aBaCMOE IUIOCKHM 3EPKAJIOM,
TOHKOHW JTUH30U

11.9

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

11.10

OCYH.[GCTBJ'IHTL MnpsAMBIC U KOCBCHHBIC HN3MCPCHUA (I)I/I3I/I‘-IGCKI/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 U3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl TOJNYYEHHOW 3aBHCUMOCTH (DU3NYECKUX BEIWYMH B BHUJE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHUS

11.12

CoGumroath npaBuiia 0€30MaCHOTO TPyl MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  DKCIIEPUMEHTA, Y4EeOHO-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/ISI/I‘~IGCKYIO MOACIIb, BBIJACIIATH (1)I/ISI/IIICCKI/I€ BCJIINYHHBI
u ¢GopMynbl, HeoOXOquMbIe Al €€ pelleHus, NMPOBOJUTH pacuéTel U
OLCHUBATH PCAIbHOCTD MOJTYUCHHOI'O 3HAYCHU A (1)1/131/1‘1601(0171 BEINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY pacCyXJACHUH C ONOpPOd Ha HW3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBarh  mpu  pemieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTali M TMpeACTaBlIeHUs Yy4yeOHOW U HaydyHO-TOMYJISpPHOU
nHdopMalnuy, TMOJYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIHIO

11.16

OOBSACHATH TPHUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MacHOr0 MCMHOJb30BaHHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBOAUTE MpUMEpPHI BKJIa/1a POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIET0 MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecrieuyeHuss O€30MACHOCTH TIpH  oOpallleHHnH ¢ TIpudopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHS 3JI0POBbsI M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPYKAIOIICH cpelie

11.19

PaGorate B rpymme C BBIOJHEHHWEM pPa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALIMOHAIBHO PACHpPENeNiaTh 00s3aHHOCTH U
IUTAHUPOBATh JESATENILHOCTh B HECTaHJAPTHBIX CHUTYaIlUAX, aJeKBAaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYHIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox nmpoBepsiemoro

pasaejia 3JEMECHTA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOABI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupozae. Haydnele meTonbl
IIO3HAHUS OKpyXKaromero Mupa. Pons skcriepumenta
U TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIepUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUU 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 OCH CHCTEMbI KOOPIHMHAT.
Clio)xeHue nepeMeIeHU U CII0KEHUE CKOPOCTEN

2.1

2.1.3

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

2.14

CBoOoaHOE majieHne. Y CKopeHrue CBOOOTHOTO
maJcHus

2.1.5

KpuonuueitHoe JIBIDKCHHE. PaBHOMepHOE
JBU)KEHUE MaTE€pUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBast cKOpOCTb, JTUHEWHAs cCKOpocTh. [lepuon u
yacrora. LleHTpocTpeMuTensHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMLAOMETDP, ABUKCHUC
CHaps 0B, HCITHBIC 1 PEMCHHBIC IIEPCAaYn

2.1.7

[Ipaktnyeckue paboThl. l3mepeHHe MIHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIECHHUS MEXIY




MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBM)XKCHUU C Ha4YaJbHOU
CKOPOCTBIO, PaBHOW HYyJO. M3ydeHue IBHKEHUA
mapuka B BA3KOW KHUAKOCTU. M3ydeHue IBHKEHHS
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 MaTepuanbHbIX 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 cOnpoTUBJICHUS MPU JBMKEHUU Tela
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 paBHOBECUS TBEPAOTO TeJa B
15(0(0)

229

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. V3ydeHuwe  JIBUKEHHS
Opycka MO HAKJIOHHOM IUIOCKOCTH MOJ JeiCTBHEM
HECKOJIbKUX cuil. MccnenoBaHue 3aBUCHMOCTH CHIT
VIOPYTrOCTH, BO3HUKAOIIUX B JehopMHUpyeMoOit
NpYXHHE W PE3MHOBOM 00pasiie, OT BEJIUYUHBI 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
MaTCpHUAJIbHBIX TOYCK. I/IMHYHBC CHUJIBI U U3BMCHCHHUC
HUMITYJIbCa TCJla

232

3akoH coxpaHeHus nMmiyiasca B MCO. PeaktuBHOe
JBUKEHHE

233

PaGora cunel




234

MouHoCcTE CHIIBI

235

Kunernyeckass »5sHeprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorenunaneHasa sHeprus. [loreHuumanbHas sHEprus
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

[IpakTnueckue padoTsl. M3yueHue cBa3u ckopocTeit
TeJl Npu HeynpyroM ynape. MccnenoBanue cBsi3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
###Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOCHCTBUS
YaCTHI BEIL[ECTBA
Mopenu cTpoeHus Tra3oB, XUIAKOCTEH M TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYI. KonnuectBo BEIIIECTBA.

o [MocTosiaras ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcus
Mopenbs uaeanbHoro raza. OCHOBHOE YypaBHEHUE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU HJI€aJTBbHOTO
rasa
AOcomoTHas TeMIieparypa 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,




u30xopa, n3obapa

3.1.9

TexHu4YecKre yCTPOUCTBA: TEPMOMETP, OApOMETp

3.1.10

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

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamudeckas cucrema. Bnyrpennss
SHEPrusi TEPMOJUHAMMUECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHU

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

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

3.25

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

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpaTtumocTh
IpOLECCOB B Mpupoje. TerioBble JBUTATEIH.
DKOJOTHYECKHE MPOOIEeMbl TEIIOIHEPT€TUKH

3.2.7

TexHuyeckue ycTpOMNCTBA: IBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOUN
TEILUIOEMKOCTH

33

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

INEPEXO/IbI

3.3.1

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

3.3.2

AOcComoTHas ¥ OTHOCUTENNbHAS BIaXKHOCTh BO3IyXa.
Hacsiennsiit nap

3.33

Teépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHU30TPONUS CBOMCTB KpucTayioB. JKuakue
Kpuctaibl. COBpEMEHHbIE MaTEpHUAIIb




IInaBnaenue u KpucTaljin3alus. VaenpHas TemioTa

334
iaBnenus. Cyonumanus
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU TMOTYYCHUS
o COBPEMCHHBIX  MarepuagoB, B TOM  YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue pabotel. l3mMepeHue BiaxHOCTU
o BO3JIyXa
4 DJIEKTPOJMHAMUKA
###Par### I JIEKTPOCTATUKA
411 OnekTpuzanus Tel. OneKkTpudeckuid 3apsa.  [[Ba
o BH/IA SJIEKTPHIECKHX 3apSII0OB
4.1.2 [IpoBOHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
4.1.4 Bzaumonericteue 3apsinoB. 3akoH Kymnona
DIeKTpruyecKoe ToJIe. HanpsxénnocTts
4.1.5 AJIEKTPUYECKOTO TmoJsA. [IpuHumm cynepno3uiuu.
JIuHnK HanpsHKEHHOCTH JIEKTPUUYECKOTO 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. DJEKTpOEMKOCTh
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&TGJIBHOG, mapaijiejibHOC, CMCIIAHHOC
COCANMHCHUC ITPOBOAHUKORB

4.2.5

Pabora snexrpuueckoro Toka. 3akoH JIxoymas —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

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

4.2.8

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

4.2.9

OnekTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonympoBoaauku. CoOCTBEHHass W TpPUMECHAs
MPOBOJIUMOCTh 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  pa3psia. PasznmuuHble THUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

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

4.2.14

[TpakTuueckue paboThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

UNsmepenne OJIC uUCTOYHMKA 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. B3aumoaelicteue

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
JUHUNA TOJs JJIUHHOTO MPSMOrO TMPOBOJHUKA M
433 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYLIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cunia AMmriepa, e€ MOIyJb M HAaIIPaBJICHHE
Cuna JlopeHua, e€ Moaylb U HampabiCHHE.
4.3.5 JIBi>KeHME 3apsHKEHHOW YacTHIBI B OJHOPOJTHOM
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: MOCTOSTHHbIE MAarHHTHI,
4.3.14 3JIEKTPOMArHUThI, JEKTPOJIBUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paboTbl. M3ydeHHe MarHUTHOTO
MOJIS KaTyIIKH ¢ TokoM. MccnenoBanue neicTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  gBieHUS  DIEKTPOMArHUTHOM
UHAYKIAN
5 KOJIEBAHUA 1 BOJIHBI
#H#HPartHMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBoOogHBIE KONIEOaHUSI.
5.1 5.1.1 I'apmonnueckue xonebanus. Ilepuoxn, uactorta,
amMIuuTyaa u ¢asza xonedaHuit
5.1.2 [IpyxuHHbBINM MassTHUK. MaTeMaTUYECKUN MAsITHUK




YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen  IUHAMUYECKOE  OMHUCAHUE
K0JIe0aTEIILHOTO JIBHKCHUS

[IpeBpamienue 5SHeprud INpU  TapMOHUYECKUX
koneOaHusx. CBs3p  aMIUIMTYAbl  KoJIeOaHM
UCXOJHOW BEIMYUHBI C aMIUIMTYJaMH KosieOaHUi
€€ CKOPOCTH U YCKOPEHU

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

3akoH COXpaHCHUA OHEPTUH B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

BriyX1cHHBIE MEXaHUYECKHUE KoJe0aHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

[IepemenHsbIl TOK. CHHYCOUMAAIBHBIN ITIEPEMEHHBIN
TOK.

MOUHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
JIEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA M HATPSDKECHUS

5.1.10

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

5.1.11

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

5.1.12

[IpakTuueckue paboTHLI. UccnenoBanue
3aBUCHUMOCTH NIEpHO01a MajbIX KoJIeOaHuii rpy3a Ha
HUTH OT JJAUHBI HUTH W MacChl Tpy3a.
HccnenoBanue mnepeMeHHOTO TOKa B LENU U3
MOCIIEJIOBATEIbHO COEAMHEHHBIX KOHJAEHCATOPA,
KaTyLIKHU U pe3nucTopa

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
ToHa. 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,
uHTeppeperms. CKOPOCTh AIEKTPOMArHUTHBIX
BOJIH

5.2.6

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

5.2.7

HpI/IHHI/IHI)I pPaaruoCBA3N u TCIICBUACHUS.
PaI[I/IOHOKaIII/IfL 3HCKTPOM21FHI/ITHO€ 3arps3HCHUC

OKpYKalolleu cpeibl

5.2.8

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

5.3

#H##Part##OIITUKA

5.3.1

[IpsamosnMHEeiHOE  pacnpoCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyd cBeTa

532

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

5.33

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

534

[lonnoe BHyTpeHHee oTpaxkenue. [IpenenbHbli
YrOJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus cBeta. C0OXKHBIN cocTaB 6€J10TO CBETA.

IIBet

5.3.6

Coluparonue W pacceMBarolde JIMH3bL. TOHKas
nuH3a. DOKyCHOE pacCTOSHUE U ONTHYECKas CUjia
TOHKOW JH3BL. [locTpoeHue wu300pakeHW 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




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

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Honsipuzanus cera

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

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

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

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. @Dopmyna I[lmanka CcBs3M SHEpPruu
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 rpanuna» porosddekra

7.1.4 HaBnenue cBera. Onbitel I1.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

BounHoBeIe cBolicTBa yactul. BosHbel ne Bpoitns.
KopmyckynsipHo-BostHOBON yanusm. Judpaxmms
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
[0 OMNpEeAeNeHUI0  CcOoCTaBa  PaJMOaKTUBHOTO
u3nyyenus. CpoiictBa anbda-, Oera-, ramma-
U3JIydeHHs. BinsHue painoakTUBHOCTH 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
paZioaKkTUBHOTO 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 SIIEPHON SHEPTETHKU

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

[Ipaktuyeckue paboTel. MccrnenoBaHue TpeKoB
yacTul] (10 roToBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmHoro Heba. Co3Be3musi, sipKkue 3BE3DI,




IIJIaHCThI, UX BUAUMOC IBUXKCHHUC

8.2

Conneunas cucrtema. [lmaHeTbl 3eMHOIM TpyNIBL.
[InaneThl-ruranThl ¥ UX CHYTHUKH, KAapJIUKOBBHIC
mwia"eTsl. Masbie Teraa CoIHEYHON CUCTEMBI

8.3

Comnnme, ¢orochepa u armochepa. CosrHeqHAs
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHMOCTb, panuyc, TEeMIIeparypa, ux
B3aMMOCBsI3b. JlMarpaMMa «CreKTpaIbHbIN KIIAacc —
CBETHUMOCTBY. 3BE3 b1 TJIaBHOM
MOCJIEZIOBATEIbHOCTU. 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

Mneunsiid [lyre — Hama [Manaktuka. CrnimpanpHas
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

Bcenennasa. Pacmupenue Bceenennoil.  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
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/ILHOM MPOrpaMMbI CpeHero oo1Iero
o0pa3zoBaHus

ChopMHpOBAaHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

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

Brnanenne  ocHoOBomoJararOImMMH  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAHHOCT, yMEHHI MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHHUKH, MOJIEKYJISIPHOM buznku U TEPMOJUHAMUKH,
ANIEKTPOAMHAMUKH, KBAHTOBOM (M3MKHM [IJs aHalW3a U OObSICHEHHS
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,  WCHOJIb3ysl ~ OCHOBHBIC  IIOJIOKEHMS,  3aKOHBI W

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHUS pa3idyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3a/laHHOM W HESBHO 3aJaHHOW (hU3MYECKON MOJENbI0: Ha OCHOBAaHUU
aHaJlu3a YCIOBUS BbIOMpaTh (QU3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUSAM 3aJaud, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTynatbl  (pU3MYECKHX  TEeOpud  MPH  UCIOJB30BAHUU
MaTeMaTHYECKUX METOJOB pEIIeHHs 3a7ad, IPOBOAUTH PacuéThl Ha
OCHOBAaHMU HMEIOIIUXCS JaHHBIX, AHAU3UPOBATh pE3YJNbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT C  Y4ETOM  MOJIY4EHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aJga4du, Tpe6y}oume IMPUMCHCHUA 3HaHUM M3
pPa3HbIX pPa3ZCiIOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKXKC HHTCrpalun
3HAaHUN U3 Apyrux npeaMeToB CCTCCTBCHHOHAYYHOI'O  HUKIIA:
BBICTpAauBATh JIOTHYCCKYIO MCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha

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




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHUS,
UCTOJBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEIMYMH, BBIOMpAas ONTUMAIBHBIA CHOCOO
MU3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUH, IMPOBOJIUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
NOJTy9eHHBIC PE3YJbTAaThl, UCHOJB3Yysl (PU3NUYECKUE TEOPHHU, 3aKOHBI U
HOHATHSA, M JIeNaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOr0 Tpyaa
MIpH TIPOBEJICHUU HMCCIIEIOBAaHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIEeIOBAaTEIbCKON  AEATETBHOCTH € HCIIOJIb30BAHUEM
OUQPOBBIX ~ W3MEPHUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

000pyI0BaHUS

ChopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3HUITUN SKOJOTHUYECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAHUM, a  TakKKe€  pPasyMHOM  HCIIOJIb30BaHUHU
JOCTVMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEHIIEro pa3BUTHUS

4eJI0BEYECKOro 00IIecTsa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(U3NYECKOTO  COJNEp)KaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHI;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIn3a U OLCHKU JOCTOBCPHOCTHU l'IOJ'Iy‘I&CMOfI I/IH(l)OpMaI_II/II/I

10

ChopmupoBaHHOCTH ~ YMEHHIl  NPUMEHSATH  OCHOBOIOJAraolne
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBl JJIs aHajiu3a Hu
00BsICHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOAALIMX Ha 3BE3NAX, B
3BE3MHBIX CHCTEMaX, B MEXKTaJlaKTHUeCKOH Cpele; JIBUKCHHS

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beenennoi




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 IO TpauKy




3aBHCHUMOCTH Vx(t)

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

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

x(1)

0

+
1.1.5

0xX

U (t) — vgx = const

Q)




Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 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 a K ropu30HTY:




[.‘r{f} =X, +U,f=x +tU,cosa-f

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

vit)=uv,, +gt=v,sina— g

=0

=—g=const

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

¥

1.1.8

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

v = wR

R

[Ipu paBHOMEpPHOM JBUKEHUU TOYKH IO OKPYKHOCTH
21

=—=2
w T v

2w




2o
. LleaTpOCTpEeMUTETHPHOE YCKOPCHHUE TOYUKH:

nc

R
. Ilonnoe YCKOpPCHUC MaTepI/IaJIbHOﬁ TOYKH

TBépnoe teno. [loctynarensHoe U BpamaTesibHOE

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




©
I
<[ 3

Cuna. [IpuHIUTT CYTIEPITO3UITNH CHUT:

-

FpaBHOAeﬁCTB = Fl + F2+' -

paBHOIEHCTB

1.2.3




1.2.4

Bropoii 3akon HeroTona: nist MarepuansHoii Touku B UCO

-
>

F1 =ma,




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

1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTSKCHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,

F=6—5




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

r
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m
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+
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 ~ MATEPUATBHOW  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




WNuTtepdepenus u audpakiys 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 HaJ'IBTOHa I JaBJICHUSA CMECH Pa3pCKEHHBIX 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

344
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\% v N
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OJ1C uHAyKIMH B IPSIMOM MPOBOJAHUKE JUIMHOM 1,

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?
==




LI

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHHM 11 BOJIHBI

3.5.1

2

KonebatenpHbiii koHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIC

KoJIeOaHMs B nacaJlbHOM KojebaTeIbHOM KOHTYpEC:

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

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

®opmyna TomcoHa:

T =2nVLC




LC

, OTKyJa

2

LC




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

KOJICOQHHIX B naCaJIbHOM K0JIe0aTeIbHOM KOHTYpPC:

e = —

C))

3aK0H COXpaHEHHUS PHEPTrUU B UICATHHOM KOJI€OATEITHHOM

KOHTYpE:
3.5.2
353 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 IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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