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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUM M TPEOOBAHMH K pe3yibTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B GI'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depaeparuu,  pealM3yIOIMIUX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHe,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKM y4eOHOTO TMpolecca, BO3PACTHBIX OCOOEHHOCTEH  00y4aroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uku yriayOiaEHHOTO YPOBHS IMO3BOJISIET PEATM30BATh
3a/1layu MPO(ECCUOHATLHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MpodeccHOHATBLHOrO O00pa3oBaHUs MO PA3IUYHBIM  (U3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme 1m0 ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHHUS Kypca (GU3HKK Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHEIE,
METanmpeIMeTHbIe, TMpeaMeTHeie (Ha  yrnyOnéHHoMm  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM W TPEIAMETHBIM pe3yJibTaTaM OO0ydYaroluIuXxcsi, OCBOMBIIMX
nporpaMMmy 10 (¢GHU3HMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yriayOJaEHHOM YPOBHE, SIBISETCS CUCTEMHO-AESTEIIBHOCTHBIN MMOAXO0/.

[Iporpamma o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3UMKH Ha YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 110 TOJaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «@u3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no (pu3ruke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXHOCTH JUJISI  pealiM3alliid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKU Ha YriyOJIEHHOM YpOBHE IMpHU YCIOBUU
coxXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IkoabHBIN Kypc (U3MKK — CHCTEMOOOpa3yOIui
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHUM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpENeusio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydyaroumerocs, B (OpMHUpPOBAaHUE YMEHHIN MPUMEHSTh HAy4YHBIH
METO/I MO3HAHHUS NP BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kypca (hU3uKHM Ha ypOBHE CpeIHEr0 0011ero 0Opa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIMUIIBI €I0 MOCTPOEHUSI.

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

Hoena cenepanuzayuu. B coOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuid. Begymum B Kypce sBIgeTCs
dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus TpeAnosaracT MUCIOJIb30BaHUE
FYMaHUTApHOTO TOTEHIMaNa (U3NYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢u3uku Cc pa3BuTHEM O0OIIeCTBa, a TakKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOI€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUM H3YYEHHBIX TE€OpHUM M 3akOoHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHMM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTHH, a TaKkKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHUS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE AOHKHO OBITH IOCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENbHOCTHOTO noaxona. s pusuku peammzanust 3THX
MIPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BAaHUH CaMOCTOATEIBHOIO 3KCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero ¢akropa ydeOHoro mpoiecca. s yriayO0ia€HHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu (HU3MYECKOro MpakTukyma. B mepBoM ciyuae
MpakTUKyM npoBoauTtcs naubo B koHEe 10 u 11 knaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoll cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpHIC
MPOBOJSITCS B Mpoliecce u3yudeHus paszzgena (tembl). [lpu 3Tom mom pabdotamu
MPaKTUKyMa TIOHUMAETCSI CaMOCTOATENIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCA
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOT0 BUAa 0€3 MOIAaroBOi HHCTPYKIIUH.

B nporpamme mno (@usuke cucTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7a00paTOpPHBIX pabOT M MpaKTUKyMa MpeACTaBlIeHa €AMHBIM IepeuyHeM. Bridop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHX IMPAKTHUECKHX Pa0dOT OCYIIECTBIISACTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLecca UCXOAS U3 OCOOCHHOCTEN MOYPOUYHOTrO
IUIAHUPOBAHUS W OcHamlleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecneunBaercs
OBJIaJICHUE OOYYalOIIMMUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE M KOCBCHHBIC
U3MEpEHUs, UCCICAOBAHMS 3aBUCUMOCTEH (DU3UUYECKUX BEIMYUMH U TMOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUITOTES.

Bonpiioe BHUMaHUE yIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOoM miis pacu€THBIX 3aJa4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHON U HESIBHO 3a/JIaHHON (PU3MYECKOW MOJIEJbIO, MO3BOJSIONINE MPUMEHSTh
U3YYEeHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK W3 OJIHOTO paszflena Kypca, Tak |
UHTETpUpPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. [ kauecTBeHHBIX 3aja
OPUOPUTETOM SIBIIIIOTCS 3aJjaHUsl Ha OObBSICHEHHe/NpelcKa3aHue MPOTEKAHUS
bU3MYECKUX SBICHUN M MPOIIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BrIOOpa
buznueckoi MOACIHU JUIsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusMu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mpolecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHeTre (U3MKU MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE JMJIS BBIMOJHEHUS YKa3aHHBIX B MPOTPaMMe IO
¢u3NKe YYEeHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaKKe JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JleMoHCTpanmoHHoe o0OopynoBanue (OpPMHUPYETCSs B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUd s
WCCJICIOBAaHUS  W3Y4aeMbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyJoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcsi B BHAE TEMaTHYECKUX KOMIUIEKTOB M 00€CIeUunBaeTCsl B pacyéTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJI€ HU(POBBIX JTAOOPATOPUH.

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 MPEACTABICHUNA O HAyYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAaHUEM (PUBUYECKUX
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 NIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, NOJArOTOBKA K
nanbHeineMy oOy4eHHIO B ’TOM HalpaBJICHUU.

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

NpUOOPETeHNE CUCTEMBI 3HAHUK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acCTPOPHU3UKH;

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

OCBOEHHE CIIOCOOOB pEIICHUs PAa3JIMYHBIX 3aJad C SIBHO 3aJaHHOU
¢u3nyeckoll MoJenblo, 3ajad, MOAPa3yMEBAIOLIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckold MojenH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHXEHEPHOI'O XapaKTepa;

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

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

CO3/IaHUE YCJIOBUM JUISI Pa3BUTUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JICATEIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHuss yudeOHoro mpeamera «®dus3mka» Ha YpOBHE CpEIHETO O0OIIero
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 gacos: B 10 kimacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMEpeueHb JTa0OpaTOpHBIX |
NPaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAaHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabOT W ONBITOB C YYETOM WHAMBHIYaJTbHBIX
O0COOCHHOCTEH 00YyUYarOIINXCS.



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 TEOpHUs B Mpollecce MOo3HaHus npuponabl. HabmroneHue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE 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. @U3WYECKHil 3aKOH, TPAHUIIBI €r0 MpUuMeHUMOCTH. Du3nueckas
TEOpHUs.

Pons u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOW HAyUYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

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

3HakoMcTBO ¢ HU]poBoi nadoparopueit mo ¢uszuke. [Ipumepsl uzmMepeHus
bu3nUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUUM HAa OCH CHUCTEMBI
KoopauHat. TpaexkTopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MATEpPHAIBHOM TOYKH, UX MPOCKIMH HAa OCH CHCTEMBI KOOPJMHAT.
CnoxeHue nepeMeIieHuii U CI0KEeHUE CKOPOCTEH.

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

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



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTellbHOE (TaHM€HUUAIbHOE) U MOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABMXEHHUS Tena, OpPOIIEHHOTO TMOJ| yIJOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3ydeHrne HEpaBHOMEPHOIO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

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

N3yuenne nBWKEHUS Tena, OpPOILIEHHOro Tropu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O IIPSAMOM NPONOPLUOHAIBHOW 3aBUCHUMOCTH MEXKIY AAIBHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

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

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

Tema 2. /lunamuka.



IlepBeiii 3akoH HprotoHa. MHepumanpHble cuctemsl otcu€ra. [IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh TIPABUTALIMOHHON H
MHEPTHOU MaCCHI.

Cuna TsxkecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTH. JIBHXKEeHHE
HeOECHBIX Tell U UX clyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHMS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONpPOTUBICHUS TPHU JABWKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue qBuKeHUs Tell B MHEPIUAIbHBIX U HEMHEPIUAIBHBIX CHCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI T€JA HA €r0 YCKOPEHUE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOSHMKAIONIUX B PE3YJILTATE B3aUMOJEHCTBUS TEI.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIBKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHHUA OpyckKa I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCCHI.



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

N3yuyeHnne ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepes
nErkuit OJIOK.

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

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

N3ydenune nBuxKEHUS Tpy3a HA BaJTy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymaTenbHOe M BpamiaTeIbHOE JIBHKCHUE
TBEpAOro Teia. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTH Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEIIETUYAThIE KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBeCHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yciioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cuitbl 1 U3BMEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKMU. [IpencraBieHne o coxpaHeHUH
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIeHUE PaOOThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunetnueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOUKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHymM A HUAECATbHOM KUJKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

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, nabopamopnuie pabomot, npakmukKym.

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 cOXpaHEHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNHETHYECKOW SHEPTUH TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MosiekyasipHas pu3uka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH M TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX



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 JIBI)KYTCS XaOTUUYECKHU U HE B3aUMOJICHCTBYIOT IPYT 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/iCTaBlIeHNE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYICCKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuaKocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmonenne u uccnegoBaHre U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

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

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30X0pHOro mnporuecca.

Nzydenue nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHUYECKON CUCTEMBI. BHeNIHME 1 BHyTpeHHHE napameTrpsl. [lapameTpsl
TEPMOJMHAMHUUYECKON CHUCTEMbl KaK CPEIHHE 3HAYCHHUSI BEJIUYWH, OIMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



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

Mopens wnaeampHOro ra3a B TEPMOAMHAMHUKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpa)KEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJIEAJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

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

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

KomnuectBo TtemnoTel. Tenno€MKOCTh Tena. YAenbHas H  MOJISIpHAs
TEMJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3ak0H TepMoAMHAMUKU. BHyTpeHHsas osHeprusd. KommuecTso
TEIUIOTBI W paboTra Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHepruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [JI1 PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJMHAMUYECKOW CHUCTEMbI IPOXOAUT
eMHCTBEHHAs aguadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKK JUISI HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO TepelaTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K Oojiee HarpeToMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NpUPOTHBIX ITPOIIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHrareineil. TermnoBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOHJUIMOHEp, AM3EIbHBIA M KapOIOpaTOpHBIM JBUTaTeNld, HapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHMU3KUX TEMIEPaTyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPAOOTKH «TETJIOBOW» U AIEKTPOIHEPIHUH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquadaTnyecKoM pacIlipeHHH.

Bosnyminoe orauso.

CpaBHEHME yAECIBHBIX TEIUIOEMKOCTEN BEILIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

UccnenoBanue mpoiecca OCThIBAHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VcmapeHue W KumneHue. Y aelbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOI'O TMapa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTh
OoT 00BEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3yxa. AOCOTIOTHAS U OTHOCHUTEINIbHAS BJIAYKHOCTb.

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

JHedopmanuu TBEpAOTO Tena. Pactsokenue u cxarue. Casur. Moaynps FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnnoBoe pacuiipeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE M JTUHEHHOE
pacimpenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOT'O PaCUIUPEHUs Tell (Ha KAaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B ha3oBBIX MEpexo1ax.

VYpaBHEHME TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTsmKeHHE. Ko0d3(phUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmmpeHue.

CBoiicTBa HACBHILIEHHBIX aPOB.

Kunenne. Kunenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITH C MBUTBHBIMY TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienn HEHBIOTOHOBCKOM JKHJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

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 3aBucumMocTd jaedopMmaliui  PEe3MHOBOTO oOpasia 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 JJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHUS AIIEKTPUYECKOIO
3apsja.

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

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

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPUUECKOro nosist. OJHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUUaNnbHOCTh 3JEKTPOCTATUUECKOTO TMOJis. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnmanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIMAJIOB I 3JIEKTPOCTATUYECKOrO0 ToJig (KaK OJHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lore
PAaBHOMEpPHO 3apsbKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKeHHOU
OCCKOHEYHON TUIOCKOCTH. KapTuHBI JMHUN HANpsHKEHHOCTH OJTHX TIOJNEH W
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnexrpudeckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM ITOJIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTOophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKECHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

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

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSyKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3psika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

OueHka cui B3auMOJAECHCTBHS 3apsSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOPa B YHEPTHUIO
U3JIYy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LUEIMH, COAEpKAIIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HanpsKEHUS ) npu
MOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mok.

Cuia toka. [locTosHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. cTouHukun
toka. Hanpsixxkenune U u DJ1C é&.

3axkon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJMHBI W IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHOE CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEAWHEHUE IPOBOJIHUKOB.
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
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOITHOCTh HMCTOYHHUKA TOKAa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, PEOCTAT, CYUETUUK IIIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSHKCHHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS I PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

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

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTHUBIICHUS TPU MOCTOSHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNE TaIbBAHUYECKOTO AJIIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco06bI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMHM HMCTOYHHUKA TOKa
OT CUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomol, npaKmuKym.

HccnenoBanue CMEIIaHHOTO COCMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejena u3MepeHus: amnepMerpa (BoJbTMETPa).

MNamepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTH MOTEHLUHMATOB MEXIY MOJIOCAMU HCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBICHUSI METAIJIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. JIEKTPOJUTHYECKAS IUCCOLMALINS.
DnekTponus. 3akoHbl Papajies A1 FIEKTPOIU3a.

DIIeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monnus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: TIa30pa3psiIHbIC
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMOM, CBETOJAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTE 3JIEKTPOJIUTOB.

3akoHblI 51ekTpoausa Papanes.

HckpoBoii pasps U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snekrpoiusa.

N3mepenue 3apsiaa 0JHOBAJIICHTHOIO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTUKYM.

Cnioco0b1 u3Mepenns pU3NYecKux BEIUYUH C UCIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKux BEIWYMH, MPOBEpKa NPEIOKEHHBIX Tunote3 (BbIOOp u3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS ¢ YYETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydyHbId (DaKT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIM3aluss OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIJIOBOM» U
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: HUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, 3JIEKTPOJIMTUYECKAS AUCCOLIMALINSA, TaJbBAHNKA, dJIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHMYECKHE KOHCTPYKIIUH
(KpoHILTENH, peméryaTrble KOHCTPYKIMHU), UCIOJIb30BaHUE 3aKOHOB COXpPaHEHUs
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, ObITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIE€W. JINHUY MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHWKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIe€HUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1oJjie B Beniectse. @eppoMarHeTHKy, napa- u JHaMarHEeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

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

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

KapTuna nuHnii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHUs My4yka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AeWCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHne  3JIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uMHAYKIMHU. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE IPOLECCHI: WHAYKIHMOHHAS
MeYyb, COJICHOU], 3alUTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBieHUS 2JIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue sSBICHUS EKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJieny IEKTPOMAarHUTHOTO FeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

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

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

Ilepuon u wactora kojeOanuid. Ilepwmom Manmbix CBOOOIHBIX KoJiIeOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoOJIEOAHHM TIPYKUHHOTO
MasiTHUKA.

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

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

Hemoncmpauuu.

3anuck KoJaebaTeIbHOTO JIBHKCHUS.

HaGmonenne He3aBUCUMOCTH TIepHoa MalbIX KOJleOaHui Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IIEPHOJIa CBOOOTHBIX
KOJIeOAHUH OT CONIPOTHBIICHUS.

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

3aKOH COXpaHEHUS SHEPTUM IIPHU KOJIEOAHUSIX Tpy3a Ha TIPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habmronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B X0/€ KoJIeOaHUW Ha yIIPyroM MOJABECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenbubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJeOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJIeOaHus. BoinyxaeHHbIC
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYEHHWE CWJIBI TOKAa W HANpsDKEHUs MpU pazIuyHoOu dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CunHycouianbHbI TIEPEMEHHBIH TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlIKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOieHHE
BJIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKH TIPU MPOU3BOJACTBE 3JEeKTposHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

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

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTH YaCTOThI CBOOOHBIX KOJIEOAHHI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarMMUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHJEHCATOP B LEMHU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYerpoicTBO U IpUHLIKIL IeUCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuii 3xcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

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 31eKMpPOMAZHUNIHbBIE GOJIHDI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX 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.

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneoburomeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBSI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYIOW M
4acTOTOU KoJieOaHMIA.

HccnenoBaHnne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KEeHHUE,
MpEIOMJICHHE, TTOIApU3aIus, Tudpakius, HHTEPPEPECHITHS.

O6Hapy:xeHue nH(HPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, nPAKMUKyMm.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpaxkenue cBeta. 3aKOHBI oTpaxxeHusi cBera. I[locTpoeHue n300pakeHui B
iockoM 3epkane. Chepuieckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH MpHU IEPEXO0/I€ MOHOXPOMATHYECKOTO 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 u pacceuBaromue JuH3bl. ToHkas suH3a. DokycHoe
paccTOosiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM CepUvecKoil JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
II0Ka3aTelIsi MPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 Jiyda, MPOLIEAIIEro JIMH3Y IO IPOU3BOJBHBIM YITIOM K €€ IJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka MpsSMOU B
cOOMpAIOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTeMaXx.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

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

Hudpakuusa cseta. JudpaximoHHas peméTka. YCIOBUE HaOMIOACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnuecknue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIUOHHBIN amnmnapaT, MpOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PPaKINOHHAS pPEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HaGmroneHre noaHoro BHyTPEHHETo OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanue 3aBUCMMOCTH (DOKYCHOTO pACCTOSTHUSI OT BelllecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenne nudpakiyu, nHTepdEepeHInd U MOJISIpU3aIIN CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3aydeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4eHHUS] CBETOMOA TIPHU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TeOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH — KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. lIpeoOpazoBanusi  Jlopenia.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHULIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA W TEXHOJOTUUYECKHE MPOILIECChl: CIYTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. Cronerosa. 3akonsl ¢oTodddexra. YpaBHeHUE
OiinmreitHa st potoaddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YacCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W aOCOJIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactul. Bonusl ne bpoins. [Invuna BomHsl ge bpoitns u
pasMmepsl 00JacTH JIOKAJIM3AIMU JABUXKYIIEWCS yactuibl. KopmyckynspHO-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIax.

Crneunduka n3mepennii B Mukpomupe. COOTHOIICHHsI HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHu4eckne YCTpPOCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETD,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOIUO.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBaHne 3aBUCMMOCTH  CONPOTUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceetoguon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ncTopa.

N3mepenune nmocrosauol [lmanka Ha ocHOBe HccienoBanus GoTodddekxra.

NccnenoBanre 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOJMO ] OT HAMIPSKEHUS.

Tema 2. @usuxka amoma.

OneITel MO HCCIENOBAaHHUIO CTpOoeHUs aToma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTOi.



Bunsl ciektpoB. CriekTp ypOBHEW HEPTMH aTOMa BOJAOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTHLL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
noctostHHOM PunGepra.

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

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

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

3aKOH pPaJAMOAKTUBHOrO pacnaja. PaauoakTUBHBIE H30TOINBI B IPUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

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

Snepubie peakuuu. [denenue u cuntes saep. SAnepusie peaktopsl. [Ipodiembl
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozpl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangapTHO#l Moaenu. 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, saepHbIi peakTop, TEPMOSACPHBIA peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA 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.

Metonpl acCTpOHOMHUYECKUMX HccaeqoBaHUN. (COBpPEMEHHBIE OINTUYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

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

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. J(Marpamma «CHeKTpaIbHbIN KJ1acc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] IJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuku v kBa3zapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibioro B3peiBa. PemmkTOBOE U3IIyUeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsl OTpPEeeeHHs TOJI0KEHHsSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3nYeCKU MPAKTHKYM.

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

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

0O0o0maomee MOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (HPU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAyYHOW KapTHHE MUpA, 3HAYCHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIIEe,  OOBSCHUTENbHOM W  MPOTHOCTHYECKOW  (DYHKIMIA
(duznueckoi Teopuu, poiib PU3NUECKON TeOpuu B (HOPMUPOBAHUM TIPEICTABICHUN
0 ¢u3MUeCcKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu 1 TEXHOJIOTHH.

Mescnpeomemmusie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMOO008 HAYUHO20
no3HanusA: SABIICHUE, Hay4HbIH (DakT, rumnoresa, (pu3amyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHU M, U3MEPUTENIbHBIC IPHOOPHI, ITUGPOBas 1ad0paTOPHsI.

Mamemamuka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpHUroHOMeTpuyecKue
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHble 3MeMeHTapHBIX (QyHKUMHA. [lpu3Haku NOMOOUS TPEYrONbHUKOB,
ompeesIeHne TUIONIaau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue SIBICHHS B KUBOW Mpupoze, KoiebaTrenbHbIe
OBWKEHHUS B JKMBOM MPUPOJAE, DSKOJIOTMYECKHME PHUCKH TIpU MPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYKAIOUIEH  Cpenbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLWHE, ONTUYECKUE SBICHUS B KUBOU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJN, MEXaHM3Mbl OOpa30BaHMsA KPUCTAUINYECKONM pEHIETKH, CIEKTPaJIbHBINI
aHaJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3aJIEKM MATHUTHBIX PYI,
doTochEMKaA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paauoONpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKHY, SIICPHAsA SJHEPTEeTUKA U DKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®MU3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3alii OCHOBHBIX HaIlpaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

IPAKAAHCKOT0 BOCIIUTAHMSL:

e CcPOPMHUPOBAHHOCTh TPAKJAHCKOHW  IMO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 0O0IIECTBa;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
Opra”u3anuy;

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

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTh OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MIPUCYIIETO (PU3NUYECKOUN HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peanru30BbIBaTh 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 WU OCYUIECTBIICHUE JEUCTBHUM B OKPYXKAKOUIEH Cpele 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, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

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

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
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, KITFOYEBBIMHU MOHITHUSIMU 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 Pa3IMUYHBIX 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-CIICACTBEHHBIC 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, MPOTHO3UPOBATH 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 00J1acTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE WJICH, NPEIaraTh OpUrHHAIbHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUIME aTbTePHATUBHBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJI/IETh HABBIKAMHU TOJYy4YeHUsT MHPOpMalUu (PU3NYECKOTO COACp>KaHUA
U3 HCTOYHHMKOB DPA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaJIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 UH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CPEACTBA HWH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€301acHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
y4€TOM Ha3HaueHus HHPOpMAUMU U UEJIEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILIEHWE Ha Ypokax (U3MKM U BO BHEYPOUHOU
NEATEIIbHOCTH;

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

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh W UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYaIbHON paOOThI;

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

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
NEUCTBUH, pacnpeiesiTh poJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA W KaXJOTrO yYaCTHHKAa KOMAHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

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

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON padOThl ¢ y4ETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAHUIMH B 00JacTH
(GU3HUKHU, TOCTOSTHHO TOBBHINIATH CBOW 00pa30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

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



JlaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBHI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

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

UCIIOJIB30BaTh MNPUEMBI pedIeKCUU [JIsi OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M ApryMEHTBhl JPYIMX IPU aHaIU3€ pPE3yIbTaTOB
JIEATEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JIPYTUX HA ONITUOKH.

B mporecce A0CTHKEHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS CcpeAHero ooOimero oOpa3oBaHUs Yy  00ydarouimxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, peATNoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOIMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpEeTyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHUE K IOCTHXKCHHIO 1IeTU
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

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

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAWBATh
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



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

MOHUMATh POJb (PU3UKK B  SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
AKOJIOTHYECKOM, COIMAIBHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEeopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pazniuyarth YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
npoLeccoB (sIBIEHUM): HHepLHMalbHAasg cHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TEJIO, MaTepuajgbHas TO4YKa, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJHOE TmMajeHue, alCONIOTHO ympyras aeopmariusi, aOCOTIOTHO
yIpyroe u abCOJIFOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, sKUIKOCTU
U TBEPAOIro (KpPUCTAJUIMYECKOT0) Tela, UeadbHbIid ra3, TOUCUHBINA 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE T0JIE;

pa3nmuyarh yCJOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMM xapakTep (GyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHHMYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['anmuiess ais CKOPOCTH U TEPEMEICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTUM ['anuies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHMYECKON
SHEPIruM, CBSI3b PabOThl CUJIBI C W3MEHEHHUEM MEXAHHMYECKOM SHEpruu,
yCIOBUSl paBHOBECUs TBEPAOro Tena), MPU HTOM HUCIOIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ['anunes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAVMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a Cco CpeaHei
KUHETHUYECKOW DJHEPIrHel TEIUIOBOTO JABHXKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrueu TEIIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUWEd MOJIEKYJ M €ro TeMIOEepaTypor, ypaBHEHHE
MenpneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 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 YKa3blBasg yCJIOBUS NPUMEHUMOCTH 3akoHa KyroHa, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIs 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl W SIBJICHUS, HMCIOJIb3YS BEJIWYUHBIL:
NEepEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi dHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHUJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHMS, MOIIHOCTD,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroul aedopmanid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATLHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOIO rasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEIS; JJIEKTPUUECKOE I0JIEe, HANPSXKEHHOCTD AJIIEKTPUYECKOrO IMOJIs,
HaIpsKEHHOCTh  TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO 11apa B
BAKyyM€ U B [JHDJIEKTPUKE, IOTEHLUHAT 3JIEKTPOCTATUYECKOrO MOJI,
Pa3sHOCTh  IOTEHUMANIOB,  JJICKTPOABMXKYILAsl  CWJa, CHJIa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C II0CIEIOBATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOTO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHUA  (PUBNYECKUX  SBICHUM:
MEXaHMYECKOE JIBMIKCHHUE, TEIUIOBOE JBWKCHUE YacCTULl BEIIECTBA,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE NBUKEHHUE, nuddy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaut, 3JEKTPU3ALHUS TEJ, SKBUIIOTEHIUAIBHOCTh NTOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OPYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUAE TpadUKOB C Yy4E€TOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOIBI IO pe3ybTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPECHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEIBHBIC MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJMUTE OIBITHI IO MPOBEPKE MPEITIOKECHHOW THUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IMPEIIOKCHHOU
TUIIOTE3HI;

coOJro1aTh TIpaBMIa 0E30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIEpPHMEHTa, TMpakTUKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJadd C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOH
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM  3ajayw,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KMCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pEelIeH s 3a/1a4, MPOBOJUTEH PACUEThl HA OCHOBAHUU MMEIOIIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpUMEHEHUs 3HAHWM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMA 3HAHUHN U3 APYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[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;

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeNIbHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUEeCKHMMH MpoLeccaMu, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PAllMOHATIBHOM
MPUPOIOTIONB30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUU



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o0111ecTBa;

MPUMEHSATh pa3iIMyHble COcoObl paboThl ¢ MH(popManued (puzndecKoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W TpPEeAbsBICHUS Yy4eOHOW U
HAYy4HO-TOMYJISIPHOW MHGpOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  HWHOpMalMiO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOopMaIy;

POSIBIISTH OpraHU3aIMOHHBIE | MO3HaBaTEJIbHBIC yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINE C WCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBAaTHO OIEHUBATh BKJIAQJ KaXXIOTO U3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyayIie npodecCHOHATbHONU MeATeIbHOCTH T10
CIIENUATBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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24 OnTuka 25 1 https://m.edsoo.ru/OBLJ6N69R
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuosbl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Wroro no pazneny 5
Pa3nesn 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOM JTyanu3m 15 https://m.edso0.ru/S400GCWUJ
4.2 duszuka aroma 5 https://m.edsoo.ru/Z1LJ435GQC
4.3 usinica ATOMHOTO A7pa i HMEMEHTAPHbIX 5 https://m.edsoo.ru/Q4WLMHS9T

YACTHI]




Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNEeMEHTHI aCTPOHOMUU M aCTPOPHU3UKU 12 https://m.edsoo.ru/RPXWEWN4N

Hroro no pazneny 12

Pazznen 6. ®PU3HUECKHWI MPAKTUKYM

6.1 @uU3NYECKUN NPAKTUKYM 16 16 https://m.edsoo.ru/ELIA1AJIF

Hroro no pazgeny 16

Paszpen 7. OBOBITAIOIIEE IIOBTOPEHUE

Cucrtemaruzanusa 1 0000IIeHne
7.1 TPEAMETHOTO COHeP}KaHHfI fronpita 15 https://m.edsoo.ru/PSCGRX7IW

NEeSITeIILHOCTH, TPHOOPETEHHOTO MTPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos

Hroro no pazneny 15

Pe3epBHOE Bpemst 10 https://m.edsoo.ru/E65RY9XI.B

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie
Bcero
padoTsI

IIpakTH4eckue
padoThI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

®duszrka — pyHIaMeHTaJIbHas HayKa O
IpUpoie

https://m.edsoo.ru/4GD12L71X

Hayunb1ii MeTO1 MO3HAHUS U METObI
nccaenoBaHusl GU3NIECKUX SBICHUI

https://m.edsoo.ru/47JULOI1Y

DKCIEPUMEHT U TEOPHS B MPOILIECCE
no3HaHus npupoapl. Habmonenne u
9KCIIEPUMEHT B QU3UKE

https://m.edsoo.ru/RV2VFEFZL6

Crioco6s1 m3mMepeHus: GU3NIEeCKUX BETUYUH

https://m.edsoo.ru/BKMS7EYO5

AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH
U3MepeHul PU3NYeCKNX BEIUUNH

https://m.edsoo.ru/K3LQI3CFT

MopenupoBanue B ¢pusuke. Posb u mecto
¢u3ukH B GOpMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTHUYECKON
NeSITeNIbHOCTH JIIOeH

https://m.edsoo.ru/85PJ5YR4H

MexaHuueckoe JBMKCHUE. Cucrema otcyera.
OTHOCUTENHLHOCTh MEXaHHYECKOT'O
JABUMOKCHUA. HpﬂMaH n o6paTHa;1 3aJa4u
MCXaHUKHN

https://m.edso0o.ru/QUQYCWDZP

Paguyc-BekTop MaTepualbHON TOUKH, €T0
IIPOEKIIMM Ha OCHU KOOpAUHAT. TpaeKkTopus.
Ilepememenue. Cxopocts. VX nmpoeknuu Ha
OCH KOOpJIMHAT

https://m.edsoo.ru/PEU6JZ20QE




PaBHOMEpPHOE IPAMOJIIMHEVHOE IBUYKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

https://m.edsoo.ru/ZNKXPSMEF

10

CrnosxeHune nepeMelieHnii U CKOPOCTEH.
Pemrenne 3anau

11

HepaBHomepHoe nBmxeHne. MroHoBeHHas
CKOpoCTh. Yckopenue. [IpamoimHaeitnoe
ABHUKCHUC C TOCTOSIHHBIM YCKOPCHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'padmueckoe onucanue NpIMOIUHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L.1

13

CBoboaHoe masienne. Y CKopeHue
CBOOOIHOTO ITaJICHNS. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

https://m.edsoo.ru/UYVYXC8JD

14

JIBukeHue Tena, OpoIIeHHOTO MO/ YTIOM K
TOPU30HTY

https://m.edsoo.ru/ W6BSTSPKM

15

KpuBonuneiitHoe npmxeHue. [[Brxenue mo
OKPYXXHOCTH. YTJIOBas ¥ JIMHEHHAs CKOPOCTb.
[Tepuon u wactora. LleHTpOoCcTpeMHUTEIBHOE U
MOJTHOE YCKOPEHHE

https://m.edsoo.ru/SGZQQF5H?2

16

KontponpHas padora o teme "KunemaTtuka"

https://m.edsoo.ru/DP1 XR9HJI

17

[Tepsriif 3akon HptoToHna. MHepunanbHbIe
cucteMsl orcuéra. [IpuHmmn
OTHOCHUTENBLHOCTH ["anmuines.
Heunepuuansusie cucteMbl oTCUéTa

https://m.edsoo.ru/SFO42H1L.2

18

Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH Herotona. Macca

https://m.edsoo.ru/2QC075VDL

19

Bzaumopenicteue ten. Tperuii 3akoH

https://m.edsoo.ru/NAD4VZADH




Hrrotona

[IpuHnun cynepnosunuu cui. Pemenne

20 https://m.edsoo.ru/MQI163A50
3a/1a4 Ha MpUMEHeHne 3aKkoHOB HproToHa
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh I'PABUTAIMOHHON U https://m.edsoo.ru/AE40LUZYB
MHEPTHOM MaccChl
Cuiia TSOKECTH B YCKOPEHHE CBOOOIHOTO

2 yexop s https:/m.edso0.ru/36LBC4ZQJ
najgeHust
JIBm>keHrne HeOECHBIX TeJT U UX

23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://m.edsoo.ru/F756CAPFB
KOCMHMYECKasi CKOpOCTh. 3akoHbI Kernepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.edsoo.ru/RV3SSWO081
Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUS.

25 JIBr>KeHUE B )KUAKOCTH U ra3ze ¢ y4ETOM https://m.edsoo.ru/UP3KXCTQU
CHUJIbI COTIPOTHUBJIEHUS CPEJIbI

aBiieHue. I mampocraTuueckoe naBlIcHUE.

26 A P a https://m.edsoo.ru/SWDUEVCO2
Cuna Apxumena
AoGcomroTHO TBepaoe Teno. [loctynarenbHoe

27 https://m.edsoo.ru/UVIUYVE7Y
Y BpaliaTeabHOE ABMKEHHUE TBEPAOrO Tea
MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpaIllCHUS.

28 https://m.edsoo.ru/AY2DMXMKR
IInedo cumsl
CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LlenTp TshxecTH Tema. Y CIIOBHS

29 y- Hentp https://m.edsoo.ru/VFOEBA878
paBHOBECHS TBEPJOTO Teia. Bubl
paBHOBeECHs

30 Pemenue 3amau https://m.edsoo.ru/Q3QEPZXMR
KonrpomasHas padora o teMe "JInHaMuka.

31 p p A https://m.edsoo.ru/4IHS90LZD

Crartuka TBepnoro rtena"




32

NMnynsc MaTepUaTIbHOW TOYKH, CUCTEMBI
MarepuaibHbIX TOYeK. LleHTp Macc cucremsl
MaTepuaibHbIX TOUYEK. Teopema 0 IBHKEHUH
LIEHTPa Macc

https://m.edsoo.ru/3PBMZ3HII

33

NMnynbc cuitbl M M3MEHEHUE UMITYJIbCa TENA.
3aKoH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUKECHHE

https://m.edsoo.ru/INJW80116

34

MoOMEHT uMITyJIbca MaTEpUAILHON TOYKH.
[IpencraBnenue 0 COXpaHEHUH MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJISIX

https://m.edsoo.ru/CHS9DBR4I

35

Pemenue 3agau

https://m.edsoo0.ru/2240257Z6M

36

PaboTa cuibl Ha MajOM U Ha KOHEYHOM
nepemenieHuu. ['paduueckoe mpeacTaBieHne
paboThl cuibl. MOITHOCTD CHIIBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepuaabHON TOUKHU

https://m.edsoo.ru/NSQCCI1EIM

38

[ToTeHManbHbIe U HEMOTEHIIUAIbHBIE CUJIBL.
[TorenumansHas 3Heprus. Bropas
KOCMUYECKasi CKOPOCTb

https://m.edsoo.ru/BHTO9W4CQ

39

TpeTLH KOCMHUYCCKaAsA CKOPOCTh. CBs3b
pa6OTI>I HCIIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMYSCKOM OHCPIUH
CHCTEMBI TeJI. 3aKOH COXpPaHCHUA
MEXaHHUYECKOM SHEpPTrun

https://m.edsoo.ru/66P2WGWS4

40

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.
YpasHeHue bepHyu i uneansHon
KUJIKOCTU

https://m.eds00.ru/OIC610GS5F




KonTponsHas padora o Teme "3aKoHbI

41 " https://m.edsoo.ru/SO90PC322
COXpaHEHHUsI B MEXaHUKE
Pa3BuTure npeacraBieHuii 0 Ipupoie

42 ter1oThl. OcHOBHBIC noJtokeHst MKT. https://m.edso0o.ru/0ZTXY71SW
Huddysus. bBpoyHoBCcKoe ABHKEHHE
CrpoeHune ra3000pa3HbIX, KUIKHX U TBEPIBIX

43 Tell. XapakTep ABHKEHUS U B3aUMOICHCTBUS https://m.edsoo.ru/UX8FMV2CU
YaCTHI] BEI[ECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

44 KonnuecTtBo BemecTBa. [locrosanas https://m.edsoo.ru/SFCL7ZUUO
ABoraapo
Temnepatypa. TeroBoe paBHoBecue. [lIkana

45 https://m.edsoo.ru/SDOFUFGIL
Henscus

46 Pemtenue 3amay https://m.edsoo0.ru/EGRV58D9F

47 Wneanpubii ra3. I'a3o0Bbie 3aKOHEI https://m.eds00.ru/01M0OXOV4B
VYpaBuenue MenpaeneeBa-Knanerpona.

48 https://m.edsoo.ru/7RAZ800M4
Pemenue 3agau

49 AbcomoTHas Temnepatypa. 3akoH JlaibToHa https://m.edsoo.ru/27RGL3VIG
W3omporneccsl B uaearibHOM rase ¢

50 por A https://m.eds00.ru/UQISUVODW
MTOCTOSIHHBIM KOJIMYE€CTBOM BEILIECTBA
I'padmyeckoe npeacraBiaeHne U30MPOLIECCOB:

51 pag pedl pont https://m.edsoo.ru/W1HC88PJ4
M30TepMa, U30X0pa, n306apa

52 Ocnosnoe ypaBHenue MKT https://m.edsoo.ru/E65TLSWXG

53 Permrenue 3agau https://m.edsoo.ru/8U427HIY]J
CBs3b a0COJIOTHOM TeMmepaTypsl
TEPMOAMHAMHUYECKOIN CUCTEMBI CO CpeIHEN

54 PMOA e https://m.edsoo.ru/N6ETZ0LDZ

KUHETHUYECKOM 3HepFI/IeI\/'I MOCTYIATCIIbHOT'O
TEIIOBOI'O JBMKEHUS €€ YaCTHII




55

O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO
teme "OcuoBst MKT"

https://m.edsoo.ru/EDM5SZTZCY

56

KonTponsHas padora o Teme "OCHOBBI
MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepmoaunaMuyeckas cucreMa. 3aiaHue
BHEIIHMX ycnoBui s T/l cucreMsl.
Bremnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerps! T/] cuctemsel kKak cpeHue
3HA4YEHMS BEJIUYHH, ONIMCBHIBAIOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/4L636LXVZ

58

HyneBoe Hauano TepMoIuHaMUKH.
CamornipousBoJibHas penakcarus T /]
CHUCTEMBI K TEINIOBOMY PaBHOBECHUIO

https://m.edsoo.ru/LYMW VLIRP

59

Mogenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.

YcnoBust IpUMEHUMOCTH 3TON MOJEITH

https://m.eds0o0.ru/FOQVOQKQS

60

YpaBuenue MenpaeneeBa-Knanelipona u
BBIpa)KEHUE /7151 BHYTPEHHEN SHEPTUu

https://m.edsoo.ru/TZJUGWSMZ

61

Bripaskenue st BHyTpeHHEH SHEpruu
OJIHOATOMHOTO MJICAJIbHOT'O Ta3a.
KBa3ucratuueckue u HeCTaTUYECKUE
MIPOLIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DneMeHTapHas padoTa B TEPMOJIMHAMUKE.
Brruncnenue pabotsl o rpaduky mnpoiecca
Ha pV-auarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHeprun T]l cuctemsl 6e3
COBepILIEeHUS pabOTHI

https://m.edsoo.ru/BDN5SGEKP7

64

KOHBGKL{I/IH, TCIUIONMPOBOJHOCTD, U3JIYYCHHUC

https://m.edsoo0.ru/QM4TIETS8




KomnuectBo TeruioTel. TemmoéMKOCTh Tea.
VY nenbHas U MOJISIpHAs TEIIIOEMKOCTH

65 https://m.edsoo.ru/RQASBF9Q5
BeIllECTBA. Y IeJbHAs TEIJIOTa CTOPAHUS
TOILJINBA
PacuéT xosn4yecTBa TEILIOTHI IIPH

66 P https://m.edsoo.ru/B4NQ2B026
TerJIonepeaue
[TonsiTre 06 aguabatHom npouecce. [lepBblit

67 https://m.eds00.1u/SQXBMXFYN
3aKOH TEPMOIUHAMUKHI
KonunuectBo TemnoTsl 1 paboTa Kak Mepbl

68 W3MEHEeHNs BHyTpeHHel sHeprun T /1 https://m.edsoo.ru/SOW3F1X49
CHCTEMBI
BTtopoii 3akoH TepMOIMHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB. https://m.edsoo.ru/3IBEBSKQ8G
Heo6patumocTh MpUpOIHBIX MPOIIECCOB
[TpuHIUIIBEI AEHCTBUS TEMJIOBBIX MAIIWH.

70 https://m.edsoo.ru/Z25PJPKKU
KII1J

71 MakcumanbHoe 3Hauenue KIT. [ukn Kapuo https://m.edsoo.rut/QATFSEOKO

72 Pemrenue 3agau https://m.eds00.ru/0QIVD6XJT
OKOJIOTHYECKHE ACIIEKTHI HCIIOJIH30BaHUS

73 TEIJIOBBIX IBUrateseil. TermioBoe https://m.edsoo.ru/ZIFEWQ2SV
3arpsi3HEHUE OKPYKaroUIeH cpeibl

74 Permrenue 3agau https://m.edsoo.ru/UYVVIT878
O00011IeHHE U cCUCTEMATH3AIMsI 3HAHUH 110

75 " " https://m.edsoo.ru/AGUQLWI1EB
teme "Tepmoaunamuka. TernaoBbie MalllMHbI
KontpoabHas padora mo TeMe

76 " p p " https://m.edsoo.ru/X4AG7PJVI

Tepmoannamuka. TennoBble MaTUHBI

ITapooOpa3oBanue U KOHIECHCAIIHS.

77 p p A H https://m.edsoo0.ru/W4505S1GQ

I/IcnapeHI/Ie U KUIIEHHE. Y IenbHas TeIIoTa




napooOpa3zoBaHus

HaCBIH_[eHHBIe 1 HCHACBIIIICHHBIC I1aphbI.
KadecTBeHHAas 3aBUCUMOCTD INIOTHOCTH U
AaBJICHUA HACBIIICHHOTO Iapa OT

78 TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa https://m.edsoo.ru/8I0XNZKD1
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIEePaTypbl KUTICHUS OT JaBJICHUS B
HKHUJKOCTH
Braxxnocts Bo3ztyxa. AGCOIIOTHAS U

79 https://m.edsoo.rt/QRONGWOZS
OTHOCHTEJIbHASI BIIAXKHOCTh

80 Pemenue 3agau https://m.edsoo.ru/PKAPBXZGT
TBépnoe teno. Kpucramnmueckue u

81 amop(HbIe Terna. AHU30TPONUS CBOMCTB https://m.edsoo.ru/YCMZ29]GZ
KpHUCTAIIJIOB
[InaBnenue n kpucramumzanus. Y aeibHas

82 https://m.edsoo.ru/WYHI1C81KN
TeruioTa miasieHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u

83 cxarue. Casur. Moayne FOura. [Ipenen https://m.edsoo.ru/96IUIDFRU
ynpyrux aedopmanui
TermoBoe pacumpeHue KUIKOCTEN 1

84 TBEPABIX TEJI. AHTAPMOHU3M TEIIOBBIX https://m.edsoo.ru/1R1740Q0N
KoJieOaHU YacTHUIl BEIIecTBa

85 [IpeoOpazoBanue sHepruu B HazoBbIX hitps-//m.edsoo.r/UUJOYTXYE
nepexoiax

86 VYpaBHeHHe TEII0BOro OanaHca https://m.edsoo.ru/SCVIKKTMW

87 Pemienue 3agaq https://m.edsoo.ru/2L7HENBQ2
[ToBepxHocTHOE HaTshkeHue. KanuisipHble

88 https://m.edsoo.ru/Z9FYINI4U

SABJICHHA. Z[aBJ'IeHI/IC noa HCKpHBJ’ICHHOﬁ




MMOBEPXHOCTHIO XuAKocTH. Dopmyna
Jlanmaca

&9

O0600mieHre U cucTeMaTu3aus 3HAaHUN 110
Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbI€ MEpexoibl"

https://m.eds00.ru/V3TS29GT9

90

KonTponsHas padora o Teme "Arperaraeie
cocTosiHuS BellecTBa. Pa3zoBble epexopl”

https://m.edsoo.ru/BTES7DDIP

91

DneKTpu3aIys Tel U e€ MpOsBICHUS.
DnekTpuyeckuii 3apsia. [[Ba Buma
MEKTPUICCKUX 3aps0B. [IpoBOTHUKH,
TUDJICKTPUKH U TIOJTYIIPOBOIHHKH

https://m.edsoo.ru/ESVIQRBVX

92

DneMeHTapHBIN ANEKTPUYECKHil 3apsii. 3aKOH
COXPAHEHHUS MIEKTPUYECKOTO 3apsAa

https://m.eds00.ru/QJTV6HK7Q

93

BzaumoperictBue 3apsinoB. Toueunbie
3apsabl. 3akoH Kymnona

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3agau

https://m.edsoo.ru/XCFAV8SHK

95

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECCKUE 3aPSI/IbI

https://m.edsoo.ru/EF3CUR72W

96

Hanpsk€HHOCTD 3JIEKTPUUECKOTO TOJIS.
[TpoOubIii 3apsn. JInHUM HANPSDKEHHOCTH
3NEKTPUUECKOTO 1oJist. OTHOPOIHOE
ANEKTPUYECKOE IMOJIe

https://m.edsoo.ru/9KBCOFP9X

97

IToTeHumanbHOCTh QJICKTPOCTATHYCCKOI'O
noJjsi. Pa3HOCTh MOTEHIIMANOB U HaIIpsOKCHUC

https://m.edsoo.ru/QJ4HEF4TR

98

IloTenunanbHas OHEPTrUd 3apsajia B
QJICKTPOCTATUYCCKOM IIOJIC. IloTenuman
QJICKTPOCTATUYCCKOTO IOJIsA

https://m.edsoo.ru/YODNX8N9Z

99

CBs3b HaprI)KéHHOCTI/I MOJIAA U Pa3HOCTU

https://m.edsoo.ru/3WNQFLP9Y




MOTCHIHAJIOB JJIA 3JICKTPOCTATHUYCCKOI'O
T10JIA

[IpuHIHAI CynIEPIIO3UIUH IIEKTPUYECKUX

100 . https://m.edsoo.ru/WS1GYR4I3
HoJIeH

101 Pemenue 3agaq https://m.eds00.ru/2630Y5063
TTone Touyeunoro 3apsga. Iloe paBHOMEPHO

102 ! AL p p https://m.eds0o.r/BGX3JCTAQ
3apsKEHHOU cepbl
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. Ilone paBHOMEPHO 3apsiKEHHOM https://m.edsoo.ru/LALSW448T
OECKOHEYHOH INIOCKOCTH
[IpoBOAHMKHM B AIEKTPOCTATHUECKOM TOJIE.

104 https://m.edsoo.ru/6GVP71B38
VYcnoBue paBHOBECHS 3apsI0B

JJIe o 0BO

105 JUOEKTPHIIH H TIOYNPOBOAHMKH B https://m.eds00.ru/3G6DWKG2I
ANEKTPOCTATUYECKOM I10JIE
Konpaencarop. D1eKTpoEMKOCTD

106 KOHJEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO https://m.edsoo.ru/GHLGD83X7
KOHJICHCAaTOopa

107 [TapannensHO€ COeIMHEHUE KOHIEHCATOPOB https://m.edsoo.ru/60WN2ZDHS8
ITocne e e coe eHHe

108 OCIICAOBATEIRHOC COCAHHCHH https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB

109 DHeprus 3apsyKEHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/SW376XS21

110 Permrenue 3agau https://m.edsoo.ru/NLHAFISYY
JIBIKEeHHE 3apsOKCHHON YacTHIBI B

111 https://m.eds00.ru/9PGVSYIOWG
OJIHOPOJTHOM DJICKTPUUYECKOM T10JIe

112 Pemienue 3agau https://m.edsoo.ru/UXTI1 USMXW
O00011IeHNE U cUCTEMATH3AIMs 3HAHUH 110

113 Hl 1 https://m.edsoo.ru/QCIRPYCGA

Teme "OneKkTpudeckoe nose"




KonTtposneHas paboTa o teme

114 " " https://m.edsoo.ru/WRQGZBRF7
DIIEKTPUYECKOE 0JIe

Cuia Toka. IlocTostHHBIN TOK. Y CIIOBUS

115 CYyILECTBOBAHUS IIOCTOSTHHOIO https://m.edsoo.ru/LLE4KUVS
ANEKTPUUECKOTO TOKA

116 Wcrounuku Toka. Hanpsoxenue u 9/1C https://m.edsoo.ru/RUFC4YTDO
3axon OMma acTKa IICITH.

117 KO LIMa JUBT YAACTRa HCTH https://m.edso0.ru/64VZXZ2GP
DNEeKTpUUYECKOE CONIPOTUBIICHHUE
3aBUCUMOCTb COMTPOTUBIICHUS OTHOPOIHOTO

118 MPOBOJHUKA OT €T0 JITWHBI U TIIOIATN https://m.edsoo.ru/KE2FEN35X
TIOTIEPEYHOTO CEUSHUS
Y aenbHOE CONMPOTUBIIEHHE BEIECTBA.

119 A P HI https://m.edsoo.ru/Y4ZTZRZAI
Pemenue 3agau
[TocnenoBarenbHOE, MapajuiebHOE,

120 https://m.edsoo.ru/VE37ERCK6
CMEIIIAaHHOE COEMHEHUE MPOBOIHUKOB
Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX

121 . https://m.edsoo.ru/OQH1PIPRF
ueneit. [IpaBuna Kupxroda

122 Pemrenue 3agau https://m.edsoo.ru/LXRB618PO
PaOora niekTpuueckoro Toka. 3akoH J>koyiist

123 p Joy. https://m.edsoo.ru/PLTTBZGPC
—Jlenna

124 Permrenue 3agau https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTD 3JIEKTPUYECKOT0 ToKa. TermoBas

125 https://m.edsoo.ru/CONEPSIIH
MOIIHOCTb, BBIJICNIIEMas Ha pE3UCTOPE

126 Permrenue 3agau https://m.edsoo.ru/90KODG7HY
OJ1C 1 BHyTpEHHEE COIPOTUBJICHHUE

127 A yIp p https://m.edsoo.ru/MGCEWIVUL
HCTOYHHKA TOKA
3akoH Oma 11 TI0JIHOH (3aMKHYTOM

128 a ( yToi) https://m.edsoo.ru/XQP3R9DK4

BHeKTqueCKOﬁ IS




129 Pemenue 3anau 1 https://m.edsoo.ru/XDAVLS3JL

130 MOoOIHOCTh UICTOYHHKA TOKA 1 https://m.edsoo.ru/OWH2Q5JOS

131 Kopotkoe 3ambikanne 1 https://m.edsoo.ru/9WFHKYNVFE

132 KonzeHcarop B 11enu NOCTOSHHOTO TOKA 1

133 Pemenue 3amau 1 https://m.edsoo.ru/52KZZJPDT
Pemenue 3agau mo reme "[locTostHHBIM

134 N " 1 https://m.edsoo.1u/5175121DC
ANEKTPUYECKUHN TOK
Pemenue 3amgau mo reme "[locTostHHBIM

135 . " 1 https://m.edsoo.ru/DX6SFSQS5I
ANEKTPUYECKUHN TOK
Pemrenne 3agau no reme "Ilocto 7

136 HHCHHIE 381 iI 1 T" M TOARHPIH 1 https://m.eds00.ru/K835E5INT
ANEKTPUIECKUI TOK
O0600611eHre U crucTeMaTu3alus 3HaHu| 1o

137 " . . " 1 https://m.edsoo.ru/WXUI1RUC5
Teme "[1oCTOSIHHBIH 27eKTpUUYECKU TOK
KonTtponsnas padota o teme "TlocTosHHbBIN

138 . 1 https://m.edsoo.ru/7S4PGOQHP
ANEKTPUYECKHI TOK
DneKTpuyecKas IpOBOJUMOCTD PA3IUYHBIX

139 BEILIECTB. DJIEKTPUUECKUI TOK B METaJIaX. 1 https://m.edsoo.ru/DV219CC72
CBepXnpoBOJIUMOCTb
DJIEKTPUYECKHUI TOK B paCTBOpax U

140 paciuiaBax 3JeKTpOoJIMTOB. 3aKkoHbl Dapajes 1 https://m.edsoo.ru/36L9OKOEE
JUIS SIEKTPOIIH3a

141 DneKkTpuyeckuii Tok B razax. [lmasma 1 https://m.edsoo.ru/MEDWMLCJ6
DNEeKTpUYECKU TOK B BakyyMme. BakyymHbie

142 p M Yy 1 https://m.edsoo.ru/HNIAJ5B73
npubOopsI

143 DNEKTPUUECKUI TOK B MOJIYIPOBOJHUKAX 1 https://m.edsoo.ru/S6KAVIECB

144 [TosmynpoBoAHUKOBBIE TPUOOPEI 1 https://m.edsoo.ru/EKLRQTDAX

145 DuU3NYECKUH IIPAKTUKYM I10 TEME 1 https://m.edsoo.ru/Y15A50SQV




"N3mMepeHue cuiibl TOKa U HANIPSKEHUS B
LEMH MOCTOSTHHOTO TOKA MPH IMOMOIIHN
aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIHEHBIX
pu6opoB" uiH "3HAKOMCTBO C IU(PPOBOU
nabopatopueii o ¢pusuke. [pumepsr
M3MEpeHUs: (PU3NIECKUX BEITHUUH TIPH
MOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

146

®uznyeckuil npakTukyMm o teme "M3ydenue
HEPABHOMEPHOTO JBMKEHHUSI C LEIbIO
OTpeJieNieHUs MTHOBEHHOM ckopocT"

https://m.edsoo.ru/CN3FHCY83

147

Pu3NYEeCKU IPAKTUKYM IO TEME
"N3mepenune yCKOpeHHUs IpH
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOU INIOCKOCTU" MU
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHU MPU PAaBHOYCKOPEHHOM JABUKEHUU"

https://m.edso00.ru/70Y40Y6I0

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHusi CBOOOHOTO
nagenus" win "M3ydeHue nBr>KeHUd Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/87JADYSZ?2

149

du3nYecKui MpakTUKyM 110 Teme "N3yuenue
JIBUKEHHS TeJIa 10 OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO" HIIH
"HccnenoBanue 3aBUCUMOCTH MIEpUOAA
oOpallleHHs KOHUYEeCKOr0 MasiTHUKA OT €ro
napameTpoB”

https://m.edsoo.ru/DY1D4C16J

150

DuU3NYEeCKUN PAKTUKYM I10 TEME
"N3mepeHune paBHOJAEUCTBYIOIIEHN CHUIIBI TPU
JBYDKEHUH OpycKa M0 HaKJIOHHOM

https://m.edsoo.ru/ZTOFG6J4U




mockoctu" umu "IIpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHU JBMKCHHSI OpyCcKa
10 HAKJIOHHOMW IJIOCKOCTH Ha 33JJaHHOE
paccTosiHUE OT €r0 Macchl"

151

PuU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CHJT
YOPYrOCTH, BOSHUKAIOIINX B IPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
nin "M3ydeHnne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuit 610K"

https://m.edsoo.ru/UL391C4QD

152

Pu3NYEeCKU IPAKTUKYM IO TEME
"N3mepenue ko3ppuirieHTa TpeHus mno
BEJIMYMHE YrII0BOT0 KO3 PHUIIHECHTA
3aBucumoctu Frp(N)" nnu "UccnenoBanue
JBUKEHHS OpyCKa M0 HaKJIIOHHOW TJIOCKOCTH
C IEpeMEHHBIM KO3(PPUITUEHTOM TpEeHHS"
uinu "M3yyeHne ABMKEHUS Tpy3a Ha Bally C
TpeHuem"

https://m.edsoo.ru/78PENYOAZ

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBHUil paBHOBECHS
TBEPAOTO Tela, UMEIOIIET0 OCh BpaleHus "
nnu "KoHCTpyrpoBaHue KPOHIITEWHOB U
pacu€r cui ynpyroctu" uin "U3yuenue
YCTOWYMBOCTHU TBEPJIOTO TEJa, UMEIOIIETO
TJI011A]Tb OTIOPHI"

https://m.edsoo.ru/MIOQT27R6

154

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenne umnynbca Teaa o TOpMO3HOMY
nyru" win "M3mepenue cuibl TSIru, CKOpOCTH

https://m.edsoo.ru/FZ0CNRGTA




MO/IEJH HIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHUS UMITyJIbCa
TeJa C UMITYJIbCOM CHJIBI" WK
"HccnenoBanue COXpaHeHUs: UMIYJbCa MPU
ynpyrom B3aumoaerctsun" unu "Msmepenue

KHHETUYECKOM YHEPTUU TeJa 10 TOPMO3HOMY
n

IIyTH

155

®uznyeckuil npakTukyMm o teme "M3ydenue
M30TEPMHUECKOTO Mpoliecca (PEKOMEHI0BaHO
WCIIOJIb30BaHNue IU(PPOBOH Taboparopun)"
niu "M3ydeHne n30XopHoro mpoiecca’ uin
"N3yuenne n3obapHOTO TIporiecca’ win
"[IpoBepka ypaBHEHUS COCTOSIHUA"

https://m.edsoo0.ru/T66K4CKZG

156

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue yaeabHOl TEMI0EMKOCTH" WIIH
"HccnenoBanue npoiecca OCThIBaHUS
BemecTa" win "MccienoBanne aqnadbaTHoro
npouecca" unu "M3yueHne B3auMOCBSI3U
SHEPrUU MEKMOJIEKYIIIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATyphbl KUIICHUS
JKUIKocTen"

https://m.edsoo.ru/PPBTS0U4D

157

®usnueckuil NpakTuKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEHN UCIIapEHUS KUAKOCTEH"
nnu "M3MepeHue yenbHOM TemIOThI
naBjaeHus apaa" uim "M3yuenue cBOUCTB
HachIeHHBIX apoB" uim "U3mepenue
a0COMIOTHON BIQXKHOCTH BO3/IyXa M OLIEHKA
Maccel apos B nomereHun". Msmepenne
K03 duUIMeHTa TOBEPXHOCTHOTO HATSKCHHUS

https://m.edsoo.ru/0ZASPMDO07




158

®uU3NYEeCKUN IIPAKTUKYM 110 TEME
"HabmtoieHue mpeBpaIieHust SHEPTruu
3apsKEHHOT0 KOHAEHCATOPa B SHEPTUI0
n3iyyeHus ceeroanonaa’ uim "Msydyenue
IIPOTEKAHUs TOKA B LIETIH, COAECpIKaIEH
koHaeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIMANIOB (HANPSLKEHUS) TIpU
MIOCJIEJOBATEIILHOM COE€IMHEHUU
KOHJIEeHCaTopoB"

https://m.edsoo.ru/SBPTN1YZU

159

@uU3NYECKU IPAKTUKYM I10 TEME
"HccneqoBanre CMENIAHHOTO COENHEHMUS
pe3ucropoB' win "M3Mepenue yeapHoro
CONIPOTHUBIICHHUS TPOBOJHHUKOB" HIIN
"HccmenqoBanne 3aBUCUMOCTH CHIIBI TOKA OT
HanpsHKEHUs 1715 JTaMIIbl HaKalliBaHUA'"

https://m.edsoo.ru/UAIS3VVKE

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmnronenune anextponusa" nim
"M3mepenue 3apsiga 0JJHOBaJICHTHOTO HOHA"
niy "ccnenosanue 3aBUCUMOCTH
COTIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJBT-
aMIIEPHOM XapaKTEPUCTUKHU auoja"

https://m.edsoo0.ru/72JJ3YC6L

161

PesepBuriit ypok. O600mIeHNE U
CUCTEeMAaTH3allMs 3HAaHHI 110 TeMe
"Kunemaruka"

https://m.edsoo0.ru/LQO93M5SQ

162

PesepBHrlit ypok. O6001IeHE U
CUCTeMaTH3aIlMsl 3HAHHI 110 TeMe
"lmnamuka"

https://m.edsoo.ru/S7CS 1UFMI

163

PesepBHrlit ypok. O6001IeHE U

https://m.edsoo.ru/XVUMKRX6N




cucreMaru3ais 3Hanuii mo reme "Cratuka
TBEpJ0TOo Tena"

164

PesepBHeIit ypok. O600IICHNE 1
CUCTEMaTH3aIusl 3HAaHUM 10 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

https://m.edsoo.ru/C37WXULT?2

165

PesepBHrIit ypok. O600IICHNE 1
cucTeMartu3anus 3HaHui 1o TeMe "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOM Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepsubIit ypok. O60011eHIE 1
CHCTEMAaTHU3alUs 3HaHUH 110 TEME
"TepmoanHamuka. TernaoBele MalIuHbB"

https://m.edsoo.ru/IZZC67VF1

167

PeseprubIit ypok. O6001eHNE 1
cucreMaTrni3aiusa 3H3HPII>1 110 TEMC
"ArperatHbie cOCTOSAHMS BellecTBa. Da3zoBbie
nepexomsr"

https://m.edsoo.ru/1 YSH3LOLN

168

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HAaHU 10 TeMe
"Dnexkrpuueckoe noje"

https://m.edsoo.ru/URWBSCULE

169

Peseprubiit ypok. O6001meHNEe 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

https://m.edsoo.ru/4ANCOULLOV

170

PesepBuriit ypok. O600mIeHNE U
cucreMarusanus 3Haguii mo reme "Toku B
pa3IM4HbIX cpenax"

https://m.edsoo.ru/ WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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11 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe N poBbIe

Nen/m | Tema ypoka Kourpoububie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
B3aumoeiicTBr€e MOCTOSTHHBIX MarHUTOB U
1 MPOBOJTHUKOB C TOKOM. MarHuTHoO€e moJie. 1 https://m.edsoo.ru/HO5J3PQ24
I'unore3a Ammnepa
Bekrop marautHON MHAYKIMK. [IpruHIMn
2 CYIIEpPIIO3HUIMN MarHUTHBIX NoJel. JInaumn 1 https://m.edsoo.ru/0OYNNES7SO
MAarHUTHOW MHIYKIIUH
MarauTHO€ T0JIe TPOBOTHHUKA C TOKOM.
3 1 https://m.edsoo.ru/F10ASACBX
OmneIT OpcTena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb 1 https://m.edsoo.ru/1JEDFSHEN
5 Pemtenue 3amay 1 https://m.edsoo.ru/R80PKEZP4
[IpumeHeHnue 3akoHa Amrmepa.
6 P P 1 https://m.edsoo.ru/SA2ACKSRB
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJb.
7 JIBro>keHue 3apsiKEHHOM YaCTHUIIbl B 1 https://m.eds00.ru/6MB8YZSTN
OJIHOPOJIHOM MarHUTHOM I0JIe
Permrenue 3agau 1 https://m.edsoo.ru/FWURORSOE
9 Pabota cunbl Jlopenna 1 https://m.edsoo.ru/MTHD23745
10 Permrenue 3agau 1 https://m.edsoo.ru/GHS8JAPHBQ
MarnuTHO€ 1oJie B BEILIECTBE.
11 B 1 https://m.edsoo.rt/ W7HGQBK70
deppoMarHeTuKH, napa- 1 IuaMarHeTuKu
OcHoOBHBIE CBOMCTBA (peppOMarHeTUKOB.
12 Gepp 1 https://m.edso00.ru/960J4E47D
[Ipumenenne peppomMarHeTUKoOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

https://m.edsoo.ru/Q8JGTYNHT

14 Pemtenue 3amgau no teme "MarautHoe mose" https://m.edsoo.ru/MPCUALFIM
SIBiieHME DIIEKTPOMArHUTHOM UH, 15078

15 P N AYKH https://m.edsoo.ru/V7BSKAU89
[ToTOK BEeKTOpa MAarHUTHOW WHIYKIIUN

16 OC unnykuuu https://m.edsoo.ru/STLELGTJZ
3aKO0H DJIEKTPOMAardHuTHON UH 15071

17 P AV hitps://m.eds0o.ru/JEOPOGAR3
®Dapanes

18 Buxpeoe anekrpuueckoe noJse. Toku @yko https://m.edsoo.ru/IONVHOINK
9J1C un WU B IBUKVIIINXCS

19 A AV a ym https://m.edsoo.ru/X00I3RAA1
MTPOBOTHUKAX

20 Pemenne 3amau https://m.eds00.1u/ZZTUBO2GQ

21 [IpaBuio Jlenna https://m.edsoo.ru/GIRNARYL9
MunyxktuBHOoCTE. KaTyka HHIYKTUBHOCTH

22 YK ym YK https://m.edso0.ru/37WBAJCTF
B [[E€IM OCTOSHHOTO TOKA
SIBneHne camo .OJIC

23 BIICHHE CAMOMHAYKIHH. /] https:/m.eds00.rs/99CECGMBH
CaMOUWHTYKITHH
DHeprusi MarHuTHOTO TOJIS KaTYIIKU ¢

24 https://m.edsoo.ru/PS4XRHOGS
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Pemtenue 3amay https://m.edsoo.r u/MAWTHI1ZS0
O00011IeHne U cucTeMaTU3aLs 3HAHUI 1O

26 " " https://m.edsoo.rt/WZCM1SBLO
TeMe "DIeKTpoguHaAMHUKA
KonTtponpHas paboTa o teme

27 " " https://m.edsoo.ru/N9QLKI45Y

DIeKTpoJMHAMHUKA

Konebarensuas cucrema. CBOOOIHEIE

28 8 https://m.edsoo.ru/R7DSWGSTOQ
konebanus. 'apMoHnUYecKue KoneOaHus
Kunemarnueckoe 1 TMHAMUYECKOE

29 https://m.edsoo.ru/G1UGM9AS5P

OIIMCAaHME KOJICOATCIbHBIX JBHKCHUUN




DHepreTuyeckoe onucanue. BoiBos
JIUHAMHUYCCKOI'O OITMCAaHUA I‘apMOHI/I‘-IeCKI/IX

30 - https://m.edsoo.ru/3A83V2VLE
KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KAHEMATUYECKOI'0 OIIMCAHU

31 Awmmuatyna u $asa konebaHui https://m.edsoo.ru/IRUHIPMT 1
[lepnon u yacrora konebanuid. [Teprox
MAaJIBIX CBOOOIHBIX KOJIEOAHUHI

32 MaTeMaTH4eCcKoro masTHuka. [lepnon https://m.edsoo.ru/BUSUSUF04
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasiTHAKA
3aryxaromue Koiaedannsa. BeiH €HHEIE

33 yxarot YA https://m.edso0o0.ru/TGTJTWAUO
koseOanus. Pesonanc

34 ABTOKOIIEOaHNA https://m.edsoo.ru/BW1KOUGVP

35 Pemtenue 3amay https://m.edsoo.ru/XPWCJI9CPJ
Vpok-koH(pepenmus "Mexannueckue

36 P eperi " https://m.edsoo.ru/DAYGBRUY]J
KoJIeOaHUsI B My3bIKaJIbHBIX HHCTPYMEHTAX
O00011IeH1E ¥ CHCTEMATH3ALMsI 3HAHUH 110

37 Hl " https://m.edsoo.ru/SVIMHCHI10
TeMe "Mexannueckue koaedanus"
DNIeKTpOMarHUTHBIE KOJIeOaHusI.

38 . https://m.edsoo.ru/HSB2WSAPN
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IbI

39 3apsi/ia KOHJIEHCATOpa C aMIUIUTYA0U CUJIBI https://m.edsoo.ru/RHGLVVKQ5
TOKa B K0JIeOaTeIbHOM KOHTYpe
3aK0H COXpaHEHUS DHEPTUH B UICATLHOM

40 P p a https://m.edsoo.ru/MMO1P2WQN
KoJiebaTeTbHOM KOHTYpE
3aryxarolue 1eKTPOMarHuTHhIE

41 Kosnebanus. BeiHyX/IeHHBIC https://m.edsoo.ru/4VHII3 UMW

QJICKTPOMATrHUTHBIC KoJieOaHMs




[Tepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 https://m.edsoo.ru/OG6JQHTOD
B LIETIH MIEPEMEHHOT0 TOKa
Karyika vHIyKTHBHOCTH B 1IETTH

43 Y AV t https://m.edsoo.ru/6P4EK01H7
MEPEMEHHOTO TOKa
3axoH Oma Juis 31EeKTPUYECKOM Lienu

44 https://m.edsoo.ru/P1FZDISQV
MEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U ICMCTBYIOIIEE 3HAUCHUE https://m.edsoo.ru/6P4CXH152
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onaHc B ayieKTpUUeCKOM 1enu https://m.edsoo.rt/AYQWXESRA

47 Pemenne 3amau https://m.eds00.ru/OCVLSMIOS
W neansHbiif Tpancopmarop.

48 [IpousBoicTBO, IEpeaya U MOTpeOICHHE https://m.edsoo.ru/F142U7UQR
AIEKTPUYECKOW SHEPrUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOICTBE

49 aneKTpo3Hepruu. KynpTypa ucnosib30BaHus https://m.edsoo.ru/UYDMIDXZW
AJIEKTPOIHEPTUH B MOBCEAHEBHOM KU3HU

50 Pemtenue 3amay https://m.edsoo.ru/IR54QM6F2

51 Pemtenue 3amay https://m.edsoo.ru/7UFPFF3KK
O00011IeHne U cucTeMaTU3aLs 3HAHUI 110

52 " " https://m.edsoo.ru/I6YYY79EQ
Teme "DIeKTpOMarHuTHbIE KOJIeOaHus
MexaHn4yecKue BOJIHbI. XapaKTEePUCTUKU

53 https://m.edsoo.ru/OP6 YANBXC
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/4S5QXKBUX

55 3ByK. XapaKTEpUCTUKHU 3ByKa https://m.edsoo.ru/UEH3ZVKKV
HNudpassyk u ynsrpassyk. [llymosoe

56 (passyx u ymsTpassyx. Hlym https://m.edsoo.ru/24XDNL1P1

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl




57

Pemenue 3amau

https://m.edsoo.ru/SWQQHEYAJ

58

SHCKTpOMaFHI/ITHBIC BOJIHBI. I/IsnyquHe
OJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

https://m.edso0o.ru/HOOHGOG6VS

60

[IIkaJia 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2EKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

[TpuHUIUIIBI PaTIUOCBSI3U U TEICBUACHHUS.
Paagunonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEH Cpeibl

https://m.edsoo.ru/7KCCHOBNS5

62

Kontponpras padota o teme "Konebanus u
BOJIHBI"

https://m.edsoo.ru/NJT16HVEI

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

https://m.edsoo0.ru/KSRDTMZWV

64

Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO PacIIpOCTPAHEHUS CBETa

https://m.edsoo.ru/3H2YL4R41

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

https://m.edso00.ru/TIX9ZBOSG

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHETO
OTpaKCHUS

https://m.edsoo.ru/LNCHJ3MOR

67

Pemenne 3amaq Ha MMPUMCHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

https://m.edsoo.ru/C4D3UDGG4

68

Xon tyde B mpusMe. Jlucnepcus cBera.
CoxHbIN cocTaB Oenoro ceera. Llper

https://m.edsoo.ru/HYZWS631L.2




JInn3el. DOKYCHOE PACCTOSIHUE U

69 https://m.eds00.1u/SXWYEXTXM
OIITHYECKAs CHJIA JIUH3EI
[TocTpoenue n300pakeHUH B TUH3aX U UX

70 https://m.eds0o0.ru/6SRTDG4V7
cucTeMax. YBEJIMUCHHE JIMH3EI
Pemenue 3agau Ha noctpoeHue

71 M300paXeHUH, MOJTy4aeMBIX C TIOMOIIIBIO https://m.edsoo.ru/Y AGCQPWZX
JINH3

72 I'ma3 xak onTuyeckas cucteMa https://m.edsoo.ru/OVMKI19EZ
Pemenne 3amau. I1penensl mpuMeHUMOCTH

73 A . pest P https://m.edsoo.ru/OENIDYBRZ
TCOMETPHYCCKOMN ONTHKH

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS https://m.edsoo.ru/UCGBDSEVT

75 Jucnepcus cBera https://m.edsoo.ru/1 VIJZOF05

76 Hurepdepentius creta https://m.edsoo.ru/ZQB6756KE
KorepeHTHbIe ICTOYHUKH. Y CIIOBHS

77 https://m.edsoo.ru/HOXX3P5SWN
HaOIIOCHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemmenue 3agau https://m.edso0.ru/SX9F3FNP3

79 [Ipumenenue unteppepeHun https://m.edsoo.ru/1TISQL6DM

80 Judpakuus cBeTa https://m.edsoo.ru/KPOD2N63D

ndpakmoHHas peléTka. Y cIOBUE

81 Jupaian p https://m.eds0o0.ru/V7S3Y95TQ
HaOIIOICHUS TJIABHBIX MAKCUMYMOB

82 Permrenue 3agau https://m.edsoo.ru/LI6LZ3AWE
[ToriepeyHOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.rt/TWKIJKW3NH
[Tonspuzanus ceeta

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeTOoBBI€ SIBIIEHUS B IPUPOJIE https://m.edsoo.ru/VIWIIR3ES
O00011eHNEe U cCUCTEMATH3AIMS 3HAHUH 110

86 https://m.edso0.ru/ZQ1JZ7MYC

teme "OnTuka"




87 KonTtponsHast padota no teme «OnTuKa» 1 https://m.edsoo.rt/WMVM1ARQU
['panu1lbl MPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKH. 3aKOHBI JIEKTPOTUHAMUKH U 1 https://m.edsoo.ru/GT0O85PL4Q
MIPUHIIATT OTHOCUTEILHOCTH
[ToctynaTel cnennabHON TEOPUHU
89 Y B P 1 https://m.edsoo0.ru/SSVLSW7WK
OTHOCHUTEILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycnosue
90 MPUYUHHOCTU. OTHOCUTENBHOCTh 1 https://m.edsoo.ru/7ZFTXIX84
OJTHOBPEMEHHOCTH. 3aMe/IJIeHne BpEMEHHU 1
COKpAIICHHUE JJTUHBI
OHeprus ¥ UMITYJbC PEISITUBUCTCKON
91 1 https://m.edsoo.ru/GPUPD6117
YaCTHIIbI
CBs3b MaccChl C SHEPTUEH U UMITYJIbCOM
92 . 1 https://m.eds00.ru/UOC7TGTFMG
PENATUBUCTCKON YacTULIbI. DHEPTUs MOKOS
93 PaBHOBeCHOE TeTIOBOE U3ITyYeHNE 1 https://m.edsoo.rt/YWVZA9QOH
94 3akoH cMmemeHus Buaa 1 https://m.edsoo.ru/R1JD6DWAM
95 I'mnore3a M. Ilnanka o kBanTax. ®OTOHBI 1 https://m.edsoo.ru/RW82CYU89
96 DHeprus U UMIyibc GpoToHa 1 https://m.edsoo.ru/14SLLOJ97
®dotoapdext. OnwiTel A. I'. CrosneTona.
97 1 https://m.edsoo.ru/NM4VEIDIM
3akonbl pororddexTa
VYpaBuenue DitHTeHA 115 oTodPdeKTa.
98 " p " At § b 1 https://m.edsoo.ru/DOQYSU4GM
Kpachas rpanuna" ¢potoaddekra
99 JaBnenue ceera. Onbitel [1. H. JleGeneBa 1 https://m.edsoo.ru/I746VP412
100 BoaHoBBIE cBOIICTBA YacTHIL 1 https://m.edsoo.ru/UMEW9AOCE
Bounsb! ne bpoins. JlimHa BosHbL a¢ bpoiins
101 U pa3Mepsl 00J1aCTH JIOKaIU3aluu 1 https://m.edsoo.ru/MVA3A30ZQ

;[Bmlcymeﬁcsl HaCTHUIIbI




102

KopryckyssipHO-BOIHOBOM yallu3m

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

103 Judpakmus 37eKTPOHOB Ha KPUCTAJLIAX https://m.edsoo.ru/XH242PNOK
Crienurka U3MepeHnui B MUKPOMUDPE.

104 CooTHolIeHUs HeonpeaeaEHHOCTEN https://m.edsoo.ru/BMLOQCWU6S
Ieiizenbepra

105 Pemenne rpaduyeckux 3ama4u https://m.edsoo.ru/D207BTWDJ

106 Pemrenne pacu€THbIX 3a1a4 https://m.edsoo.ru/ZUBH25VIV
KontponbHas padoTa no Temam: "OCHOBBI

107 CTQO", "KopmycKkysipHO-BOJIHOBOM https://m.edsoo.ru/U4HQ8CZ90
Jyanu3m"

108 OTMBITHI IO UCCIIEIOBAHHIO CTPOCHHUS aTOMa. https://m.edsoo.r/SMMRTGEK
[Tnanerapnas moaens aroma Pesepdopna

109 [Tocrynater bopa https://m.edsoo.ru/SWVS5SUNSJ

110 Bt criektpos. CHieKTp ypoBHelt sHepriti https://m.edso0o.ru/T6T3FTQ6Y
aToMa BOAOpoa

111 (-TIOHTAHHOE H BIHYACHHOS HIYHCHHC https://m.edsoo.ru/WJ9SLAOQOP
cBeTa

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBaneHnko. 3apsig 1 MacCOBOE YUCIIO Sapa. https://m.edsoo.ru/JGIMALCVV
N3otonel. PagnoakTuBHOCTH
3aKkoH paJroakTUBHOro pacnaja. CBoiicTBa

114 HOHNSHPYIOLLIETo n3ytenns. Busrne https://m.edsoo.ru/SQM2PG4J1
PaZMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprusi CBA3U HYKJIIOHOB B sjipe. SnepHble

115 cuibl. Jledext maccel aapa. SnepHbie https://m.edsoo.ru/YOQ4MRH2H

peakuuu. SnepHbie peakTopsl. [IpoGnemMsr




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTESA.
OKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHO
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX YacTull. OyHaMEHTaJIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOU
Mozenu. KBapk-rintooHHas MOJENb afpOHOB

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

117

®usuka 3a npeaenamu CtanaapTHON
Mozenu. TéMHas Matepusi U TEMHas
sHeprusi. EnuHcTBO pu3mueckoit KapTHHBI
MHpa

https://m.edsoo.ru/AGIWSWE47Z

118

Oransl pa3BUTHS aCTPOHOMUU. 3HaUCHHE
aCTPOHOMHUH

https://m.edsoo.ru/KG802NR9U

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOHI KOCMHUECKHIX
00BEKTOB. METO/IbI aCTPOHOMHYECKHUX
HUCCIIEI0OBAHUI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIbI,
paanoTeNecKoIbl, BHEaTMOChEepHas
aCTPOHOMHUS

https://m.edsoo.ru/KOWWMA4JIE

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE JIBIIKEHUE

https://m.edsoo.ru/TNSSKWOTY

122

Conueunas cucteMa. Connue. Conneunas
akTUBHOCTb. McTounuk sneprun ConHIla u
3BE3N

https://m.edsoo.rt/UGLWTUXUH

123

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "crieKTpajabHbIA KJIACC —

https://m.edsoo.ru/1 XHH46BIR




CBETUMOCTB"

124

3B63HBI rJIaBHOM IIOCIIEA0BATEIIbHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

Buyrpennee ctpoenune 38&31. COBpeMeHHbBIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomoruu CoaHIa v 3BE37. DTallbl JKH3HHU
3BE3/1

https://m.edso0.ru/Y3MJO6ZTY

126

Mneunsiii [Iyre — Hama ['amakruka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1Ipax rajlakTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacuiupenne Beenennoil. 3akon
Xab06mna. Teopust bosbioro B3peiBa.
PenukToBO€ H3nydeHne

https://m.edsoo.ru/UCGDOBD7Y

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

https://m.edsoo.ru/XTCIKQGX4

129

Hepewménnpie npoOieMbl acTpPOHOMUU

https://m.edsoo.ru/WCAIUBA2Q

130

DU3NYECKUH TPAKTUKYM 10 TEME
"NUccneqoBaHnye MariuTHOI'O IOJIS
IMOCTOSIHHBIX MarHuTOB'" WX
"UccnenoBanue cBOMCTB (peppoMarHeTHKOB"
niy "Uccnenosadnue NEUCTBUS IOCTOSIHHOTO
Mar"HuTa Ha paMKy ¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

Ou3nyecKuil MPaKTUKyM 10 TEME
"U3mepenue cunbl Amniepa" unu "M3ydenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
niu "OnpeneneHne MarHUTHOM UHIYKIUU
Ha OCHOBE U3MEpEHMs cuiibl Amnepa”

https://m.edsoo.ru/567ERZSQT

132

DuU3NYECKUN IIPAKTUKYM I10 TEME
"UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOM
uHayknun'" win "OnpeaeneHrue HHIYKIUU

https://m.edso0.ru/6041UIS0D




BUXPEBOTO0 MarHUTHOT'O NoJs"

133

@uU3NYECKUH IPAKTUKYM I10 TEME
"UccnenoBanue sBJICHUS CAMOUHIYKIIUN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

https://m.edsoo.ru/FNW63917S

134

®uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJIe0aHUN HUTSHOTO U IPYKUHHOTO
MasITHUKOB"

https://m.edsoo0.ru/GAXGU69K A

135

Pu3NYEeCKU IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasiTHUKeE"

https://m.edsoo.ru/SJ3HWUJFI

136

®u3NYEeCKU IPAKTUKYM IO TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes
MIOCJIE0BATENBHO COCIMHEHHBIE
KOHJEHCATOP, KaTYIIKy U PE3UCTOP" WiIn
"UccnenoBanue paboOThl HCTOYHUKOB CBETA B
LIey IEPEMEHHOTr0 ToKa"

https://m.edsoo0.ru/LNOYSMGT9

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHue mapamMeTpoB 3ByKOBOW BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

DU3NYECKUH TPAKTUKYM I10 TEME
"M3MepeHune nokasaresis IpeaoMIIeHUs
crexna" wiun "[lomydyenue n3o0pakeHus B
crcTeMe M3 IJIOCKOro 3epKaa U JIMH3bI"

https://m.edsoo.ru/PSFJZF82U

139

Du3NYEeCKUN PAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHMsI OT BellecTBa (Ha mpumepe
xuakux uH3)" wim "M3Mepenne GokycHOro
paccTOsIHUS PacCENBAOIINX JIUH3"

https://m.edso00.ru/Q0Q2UZ8N9




140

PuU3NYECKUH IPAKTUKYM 110 TEME
"HabOmonenue nudpakiuu, nHTepdHEepeHINH
U NoJisipu3anuu ceera”

https://m.edsoo.ru/RIEYWY7CM

141

®uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTull (1o GoTtorpadusim
TPEKOB 3apsKEHHBIX YaCTUI B MArHUTHOM
nose)"

https://m.edsoo.ru/OTLRWY3PW

142

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenune nocrosHHoM [1nanka Ha ocHOBE
uccnenaoanus porodddexra" wim
"HccmeqoBanne 3aBUCUMOCTH CHJIBI TOKa
4yepe3 CBETOAUO/T OT HAPSKEHUS "

https://m.edsoo.ru/Y34AXQNLN

143

DU3NYECKUH TPAKTUKYM 10 TEME
"MccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa U U3MEpPEHUE
nocrosiHHOM Punbepra"

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

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hOHA C
HCMOJIb30BAHUEM JIO3UMETpA" WIIH
"N3yueHue MmoryomieHus: OeTa-4acTuil
aIfoMUHHEM"

https://m.edsoo.ru/C3HISSS5E4

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habnroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHHEM
KOMITBIOTEPHBIX MPUITOKEHUH TSI
oTpeeNeHus MOJ0KEHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3niusi CeBepHOTO MOMYIIApHs U SIPKHE

https://m.edsoo.ru/PR4K00VZY




3BE3b1" win "HabmroeHus B Teneckon
JlyHbl, TUIAHET, TYMAHHOCTEW U 3BE3JHBIX
CKOTLIeHU "

146

O0001IeHNEe B CHCTEMATH3aLUs 3HAHUH.
Ponp pusuku u actpoHOMUM B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOM M ATUYECKOM cepax
JIEATEIbHOCTH YeJIOBEKa

https://m.edsoo.ru/XABKPSEJ3

147

O06001eHre U cucTeMaTu3alus 3HaHui.
Ponb u MecTo pusmku U acTpoHOMUM B
COBPEMEHHOMN HAYYHOUN KapTUHE MUpa

https://m.edsoo.ru/G145HQT3W

148

O0600611eHre U crucTeMaTu3alus 3HaHuH.
Ponb pusnueckoit Teopun B opMupoBaHUU
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MECTO (PU3NUECKON KapTHHBI MUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

https://m.eds00.ru/AOX66XKGX

149

O00011IeHne U cucTeMaTU3aLs 3HAHUI 110
teme "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

150

O060011IeHre U cucTeMaTU3als 3HAHUI 10
teme "Kunematuka"

https://m.edsoo0.ru/EOD18QXGW

151

O06o01IeHre U cucTeMaTru3alus 3HaHUK 110
teme "lunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O00011IeHHE U cCUCTEMATH3AIMsI 3HAHUN 110
teme "Cratuka TBEepaoro rena'

https://m.edsoo.ru/ASCPSEJHX

153

O06o0011eHre U cucTeMaTu3aus 3HaHU| 110
TeMe "3aKOHBI COXpaHEHUS B MEXaHUKe"

https://m.edsoo.ru/7A6P6FWC2

154

O00011eHrE U cUCTEMAaTU3aLNs 3HAHUI IO

https://m.edsoo.ru/JRCSWNXDH




Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
teopun"

155

O000111eHNE ¥ cUCTEMAaTH3AIMs 3HAHUH 110
teme "Tepmonnnamuka. TerioBbie
MaIuHer"

https://m.edsoo.ru/10P456 WO8

156

O000111eHNE ¥ cUCTEMAaTH3AIMs 3HAHUH 110
Teme "ArperaTHbIE COCTOSIHUS BEIIECTBA.
®da3o0BbIe MEepexoibl"

https://m.edso0.ru/VOTG69RUR

157

O00011eHne U cCUCTEMAaTU3AIMS 3HAHUI 110
Teme "DnekTpudeckoe mnojie"

https://m.edsoo.ru/76PSKZV5A

158

O0600611eHre U cucTeMaTu3alus 3HaHu| 1o
teMe "I10CTOSIHHBIN ANEKTPUYECKUI TOK"

https://m.edsoo.ru/S6VR2HMRJ

159

O00011IeHNE U CHCTEMATH3AIMS 3HAHUH 110
teme "Toku B pa3nuyHbIX cpegax"

https://m.edsoo.ru/ESIK18H3F

160

O06001IeHne U cucTeEMaTU3als 3HAHUI 110
TeMme "MaruurtHoe nose"

https://m.edso00.ru/30X0JJYUH

161

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"DnekTpoMarHuTHas MHAYKIMUS"

https://m.edsoo.ru/LUNKZLUR7

162

Peseprubiit ypok. O6001meHNE 1
CUCTEMAaTH3alHs 3HAaHUH 110 TEME
"MexaHndeckue Kojaeoanus"

https://m.edsoo.ru/3FO7MLKSL

163

PesepBusiit ypok. O6001IeHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"DneKTpoMarHuTHeIe KosebaHus"

https://m.edsoo.ru/FM1LEP76S

164

PezepBHblit ypok. O00O1IEHNE U
CHCTeMaTH3alus 3HAHUH 10 TeMe
"MexaHWYeCcKHe U IeKTPOMarHUTHBIC

https://m.edsoo.ru/JIDEW35XXF




BOJIHBI"

PesepBHelit ypok. O600IIeHNE 1
cucreMaru3anys 3Hanuii mo reme "Omnruka’

165

1

https://m.edsoo.ru/WILMATIT6

PesepBHeIit ypok. O600IICHNE 1
166 cucreMarusanysa 3HaHui 1o teme "OCHOBEI
CTO"

https://m.edsoo.ru/NB6V3ZB81

PesepBubiit ypok. O60011eHNE 1
167 CUCTeMaTH3aIus 3HAHUK 110 TeMe
"KopryckynsipHO-BOJTHOBOM yanu3m"

https://m.edsoo.ru/3G6FJ3FFN

Peseprubrit ypok. O6001eHNE 1
168 cucTeMaTru3anus 3HaHuu no teMme "dusznka
aroma"

https://m.edsoo.ru/HGF8GQS8AS

PeseprubIit ypok. O6001eHNE 1
169 cUCTeMAaTu3aInsa 3HaHuH 1Mo Teme "dusznka
ATOMHOTO SIZJpa M 3JIEMEHTAPHBIX YacTHIl"

https://m.edsoo.ru/3RSUUIP8G

Peseprubrit ypok. O6001IeHNE 1
170 cUCTEMAaTH3alys 3HaHUH 110 TEME

"DeMeHThl acTpopu3uKu"

https://m.edsoo.ru/GQDTDSIRQ

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

170

16




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAYy4HOW KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKH
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

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

10.3

Pacnio3znaBate pusznueckue sBieHus (Mpo1ecchl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpUHM CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE IO
OKPY)KHOCTH, HWHepLHs, B3auMojeicTBue Tten; AuPy3us, OpoyHOBCKOE
JBYD)KEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAlMs, IJIaBJIEHUE, KPUCTAIIM3ALNs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPhITOM COCYJE, CBSI3b
MEXJly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLEccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceBaTh MEXaHUYECKOEC ABYXXCHUE, UCIIOJIb3Ys (bI/IBI/I‘ICCKI/IC BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CHUJIa,
HUMITYJIBC  TECJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKasa pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUHU
IMPpaBUJIbHO TPAKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC HNAaHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYNHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHBbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS,
UCNOJb3Ys (U3NYECKUEe BEIMUYUHBI: JAaBJICHUE I'a3a, TeMIepaTypa, CpeaHsis
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBAaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, Ko3QQHUIMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBIC]I MCIOJb3YEMBIX BEIWYHMH, UX O0O3HAYECHUS U €AMHUIBI, HaXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3UYECKYI0 BEJIWYMHY C JAPYTUMH
BEJIMYUHAM

10.6

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




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh 10U,
IIOTEHLMAJl, Pa3HOCTb IIOTEHLIUAJIOB; IIPU ONMCAHUM NIPABUIILHO TPAKTOBATH
(GU3NYEeCKUi CMBICT UCTIONB3YEMbBIX BETMYMH, UX 0003HAYCHUS U €JMHULIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIINE JTAHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETMYMHAMHU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIOJB3YS (hPU3NYECKHE
3aKOHbl M IPHHLMIBL 3aKOH BcemupHOro tsarorenus, I, II m III 3akoHBI
HeloTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHHS
UMIyJbCa, MPUHLUI CYNEPHO3ULMHM CUJ, MPUHIUI PaBHOIPABUS
MHEPUHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOU
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJd C aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXpPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyioHa; mpu 3ToOM pasianyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4ecKoe BhIpAXKEHHE M YCIOBUS (IpaHHUIbL, 001acTH)
MIPUMEHUMOCTH

10.8

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

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIOJL30BAaHHEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TPH ITOM
dhopmynupoBaTh mpobaemMy (3aady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, MPOBOIANUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

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

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBaThb  pPE3yNbTAaThl  MOJYYECHHOM  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 JEATENbHOCTU C UCHOJIb30BAHUEM U3MEPUTENIbHBIX 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 (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3UUECKHE BEIUYMHBI
u Gopmyibl, HeOoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAIbHOCTh MOJYU€HHOTO 3HAaYCHHS (PU3UIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyun: BBICTPAaNBATh JOTUYCCKHU
HCTIPOTUBOPCUUBYIO IICIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha H3YUYCHHLIC




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

10.15

Hcnonb3oBarh  mpu  pelleHUH  ydyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHBIE  TEXHOJOTMHM  JUIi  [OWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpEeTallMM M MPEACTAaBICHUS Y4YEOHOM U  Hay4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYEHHOW U3 pa3NUYHBIX HWCTOYHHUKOB; KPUTHUECKH
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

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (U3MKE B MOBCEAHEBHOW KU3HU
g obecriedyeHust Oe30MacHOCTH Npu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPONCTBAMH, JUISI COXPAaHEHHs 3/J0POBBS M COOIIOIECHUS
HOPM 3KOJIOTHYECKOI'0 MOBEICHUS B OKPYKAIOLIEH cpene

10.18

Paborats B rpynmne€ ¢ BBIIOJHCHHEM Pa3jInYHbIX COLNMWAJIbHBIX pOJ'IGI\/JI,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBLHO PACIIPEACATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllMAX, AaACKBATHO
OLCHMBAThb BKJIaJ KaXJIOro W3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarta

11.1

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

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOU Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOMN TEXHUKU
U TEXHOJIOTUH, B MPAKTUYECKOW 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 sA[pa IIpUu pCIICHUN (I)I/ISI/I‘ICCKI/IX 3aJ1a4

11.3

Pacrio3naBath ¢pu3uueckue siBiieHus (MPOIEcChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JIGKTPOJMHAMUKHA W KBAHTOBOM (U3UKH: 3JIEKTpUYECKast
IPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIECHCTBHS
TOKA, B3aUMOJICHICTBHE MAarHUTOB, AJICKTPOMArHUTHAS WHIYKIUS, ICHCTBHE
MAarHUTHOTO TIOJIS HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOaHUs " BOJTHBI, PSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakius U MoJIIpU3alvs CBETa, AUCIEPCUs CBETa, (POTOIIEKTPUUCCKHIA
abdekt (poTodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOpPOJA,  ©CTECTBEHHas W HMCKYCCTBEHHas




PaaOaKTUBHOCTD
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OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIECTBa (BHCKTpI/I‘-ICCKI/Ie, MAar"iuMTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOJUMOCTb DPA3IMYHBIX Cped) U
9JIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCHOJB3yd  (hu3HyecKue
BCIIMYHNHBI: BHGKTpI/I‘IeCKI/Iﬁ 3apsand, CuJjia TOKaA, JICKTPUYICCKOC HAIIPSKCHUC,
JNIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKa, WHIYKIMS MarHuTHOTO ToJiA, cuwia Awmmepa, cuia JlopeHna,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs DJICKTPHUYCCKOIO U MAarHuTHOTI'O HOJ’IGﬁ,
NepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIBHOM KOHTYpE, 3apsi M CHja
TOKa B TIPOILlECC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMIH,
(OKyCHOE pacCTOSHHE W ONTWYeCKas CHJla JIMH3BI;, TMPU  OINUCAHUU
MpaBHUJIbHO TPAKTOBATbH (1)I/I3I/I‘-ICCKI/II\/'I CMBICJI HCIIOJIB3YEMbBIX BECJIWYHH, HUX
0003HaYeHMs] U EQUHMIIBI; YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

11.5

OnuchiBaTh M3YYCHHBIE KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(bu3UYecCKre BETUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI
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 (OPMYIIbI, CBSA3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMUUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCTIONb3Ysa (PU3NUECKUE
3aKOHBl W TPHUHLOMIBL: 3akoH OMa, 3aKOHBl TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEAUHEHHUs MPOBOJAHUKOB, 3akoH J[xoynsa — Jlenia, 3akoH
ANIEKTPOMArHUTHOM MHIYKIIUU, 3aKOH MPSAMOJMHEHHOTO pacipoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJOMJICHHUS CBETAa, YPaBHEHUE
OiiHmTeitHa i GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOIo 3apsijia, 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 HaIllpaBJICHUEC  BCKTOpa HWHAYKIHUHW  MArHuTHOTO  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
MPOIIECCOB C UCTIOIH30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUI; TPH 3TOM
dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OpPMYTUPOBATH BBHIBOIbBI

11.10

OCYH.[GCTBJ'IHTL MpsAMBIC U KOCBCHHBLIC HN3MCPCHUA (bHSH‘{CCKI/IX BCJIIMYMH,
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, (DMKCHPOBATH
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  DKCIIEPUMEHTAa, Y4COHO-HMCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOI\/JICTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemats pacu€rHble 3agauu C SBHO 3a/JlaHHOM (PU3MYECKOH MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIMUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIATH (1)I/I3I/I‘IGCKI/I€ BCINYHNHBI
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 PpAaCCYyXJCHHM C OINOpPOM Ha W3y4YEHHBIE
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
nHdopMaluy, TOIYYEHHOW U3 PA3IUYHBIX HCTOUYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

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

11.17

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

11.18

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

11.19

PaGorate B rpymme C BBIOJHEHHWEM pPa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAIBLHO PACHpPEeNsaTh 00sI3aHHOCTH U
IUTAHUPOBATh JESATENILHOCTh B HECTaHJAPTHBIX CHUTYaIlUAX, aJeKBAaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYHIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox nmpoBepsiemoro

pasaejia 3JEMECHTA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOABI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupozae. Haydnele meTonbl
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

KNMHEMATHKA

2.1.1

Mexannueckoe NBIDKEHHUE. OTHOCHUTENBHOCTD
MexaHuyeckoro aBmwxkeHusa. Cucrema oTcdéra.
Tpaektopus

2.1.2

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

2.1

2.1.3

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

2.14

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
maJcHus

2.1.5

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

2.1.6

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

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoct. MccnenoBaHue COOTHOLIEHHUS MEXIY




MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBM)XKCHUU C Ha4YaJbHOU
CKOpPOCTBIO, PaBHOW HYyJO. M3ydeHue [BUKEHHUS
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OPOIIEHHOTO TOPU30HTAIBLHO

2.2

JTMHAMUKA

2.2.1

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

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cuil

223

Bropoii 3akoH HproTOHa 1511 MaTepuanbHOM TOUKHU B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 171 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 CHJIBI OTHOCHTEIBHO OCH BpanicHus.

[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
HUCO

229

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. V3ydeHuwe  JIBUKEHHS
Opycka MO HAKJIOHHOM IUIOCKOCTH MOJ JeiCTBHEM
HECKOJIbKUX cui. MccnenoBaHue 3aBUCUMOCTH CHJI
VIPYrOCTH, BO3HUKAOIUX B JaehopMUpyeMoit
NpYXHHE W PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBaHue yCIOBH paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

23.1

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

232

3akoH coxpaHeHus nMmiyiasca B MCO. PeaktuBHOE
JBUKEHHE

233

PaGora cunel




234

MouHoCcTE CHIIBI

235

Kunernyeckass »5sHeprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

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

2.3.7

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

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

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

2.3.10

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

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

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

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYIL. KonnuecTtBo BEILIECTBA.

o [MocTosiaras ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

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

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

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

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

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

IMNOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




u30Xxo0pa, u3obapa

3.1.9

TexHu4YecKre yCTPOUCTBA: TEPMOMETP, OApOMETp

3.1.10

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

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

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

322

KonnuectBo Temmotsl u  pabota. BHyTpeHHss
SHEPIus OJHOATOMHOIO MJEAIBLHOIO Ia3a

323

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

3.2.4

IlepBblii  3akoH TepmoanHaMHKH. [IpumMeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKHM K H30IIPOLIECCAM.
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

Bropoii 3akon TepmomuHamuku. HeoOpaTuMocTh
IpOLECCOB B Mpupoje. TerioBble JBUTATEIH.
DKoJorudeckue npoOiaeMbl TEIIOIHEPreTUKH

3.2.7

TexHuyeckue ycTpOMNCTBA: IBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3MmepeHue ynenbHOU
TEILUIOEMKOCTH

33

AT'PETATHBIE CO

CTOAHUMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobOpazoBanue u koHaeHcauus. Vcnapenue u
KUIMEHUEe. YJeNnbHasg TerioTa mnapooOpa3oBaHMUs.
3aBUCHUMOCTh TeMIEPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENNbHAS BIaXKHOCTh BO3IyXa.
Hacsiennsiit nap

3.33

Teépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHM30TPONUS CBOMCTB KpUCTaJIOB. JKuakue
Kpuctaibl. CoBpEMEHHbBIE MaTEpHAIIbI

334

IInaBnenue u KpucTtajlin3anus. VYaenpHas TemioTa




iassieHus. Cyonumanus

3.35 YpaBHeHUE TEIIOBOrO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU MOJTYYCHUS
o COBPEMCHHBIX  MarepuaioB, B TOM  YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue pabotel. l3mMepeHue BiaXHOCTU
o BO3JIyXa
4 DJIEKTPOAUHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpuzaius Tel. OJeKkTpudeckuid 3apsa.  [[Ba
o BUJIA DIIEKTPUIECKHUX 3apsI0B
4.1.2 [IpoBOHUKH, TUIIIEKTPUKHU U TIOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs EKTPUIECKOTO 3apsiaa
4.1.4 BzaumonerictBue 3apsinoB. 3akoH Kynona
DIeKTpruyecKoe ToJIe. Hanpsioxénnocts
4.1.5 JNEKTPUYECKOTO MojsA. [IpuHOum cynepno3unuu.
Jlvann HanpsHKEHHOCTH DJIEKTPUUECKOTO OIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
o [ToTermman. Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBOMHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 AJIEKTPUYECKOM nojJe. JusnekTpudeckast
MPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcatop. DJIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCAaTOpa. JHEpPrus 3apsyKEHHOrO
KOHJIEHCAaTOPa
Texnuueckue yCTpOICTBA: 3JIEKTPOCKOII,
419 JNEKTPOMETD, ANEKTPOCTaTHUYECKas 3aluTa,
o 3a3eMJICHHE  JJIEKTpOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYMHBIN TPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
o JIIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcenosus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aNIeKTpudecKoro Toka. Mcrounnku Toka. Cuna Toka.
4.2 ITocTosIHHBINM TOK
4.2.2 Hanpsxenue. 3akon OMma it yyacTka 1enu
473 DIEKTpUYECKOE COIIPOTUBJIICHHUE. VY nensHOE
o CONPOTHBJIEHHUE BELIECTBA
424 [locnenoBarenbHoEe, MapaIEAbHOE, CMELIAHHOE




COCANMHCHUC ITPOBOAHUKOB

4.2.5

Pabora »snexrpudueckoro Toka. 3akoH JIkoymas —
Jlenna

4.2.6

MoIHOCTh QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBkymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOH)
anekTpudeckoit rernn. Kopotkoe 3ampikaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  CONPOTUBIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

Onektpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOCTBEHHass W TpUMECHas
MPOBOJIMMOCTh TIOJYIPOBOIHUKOB. CBOWCTBA p-n
nepexoza. [loympoBoIHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUYECKUN TOK B JJIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DnekTpuueckuii TOK B ra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITENIbHBIA  pa3psifl. Pas3imuuHble THUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
IpUOOPHI, AIEKTPOOCBETUTEIILHBIE PUOOPHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIH JHO[,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[TpakTuueckue paboThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

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

11 KIIACC

Kon Koanposepsiemoro

pasaejaa 3JEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

4 OJIEKTPOJMHAMUKA
13 MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHA YKL A
' 4.3.1 ITocTosHubIE MAarHHUTBHI. B3aumoneiicteue




IIOCTOAHHBIX MAarHuTOB

MarnutHoe nosue. BeKTop MarHUTHOW MHIYKIUH.
[IpyHnun cyneprio3unyu. JIMHMM  MarHUTHOMN

4.3.2 UHIyKIMKH. KapTrHa JIMHUI MarHUTHOM MHIYKIIHH
MOJIsl TOCTOSIHHBIX MAarHUTOB
MarauTtHO€E noJie MpoBOAHUKA C TOKOM. KapTuHa
JUHUNA TOJS JJMHHOTO TMPSMOTO MPOBOJHUKA M
433 3aMKHYTOT'O KOJIbLIEBOTO IIPOBOJAHMKA, KAaTYLIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
IPOBOJAHHUKOB C TOKOM
434 Cuna Amnepa, e€ MOAYNb U HallpaBJIEHUE
Cuna JlopeHua, e€ Monaynb U HampaJiCHHE.
4.3.5 JIBuKeHne 3apsHKeHHOM 4acTHUIbl B OJJHOPOJIHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia
4.3.6 SIBneHne AneKTpOMarHUTHOM MHIYKIIUU
4.3.7 [ToTox BEKTOpa MarHUTHOM MHAYKIIUN
438 OJIC  wHaykuuu. 3aKOH  BJIEKTPOMAarHUTHOMN
o naaykiuu Papanes
Buxpeoe snekrpuueckoe nose. IJ1C nHAYKIIMU B
4.3.9 IIPOBOJHUKE, JABIKYIIEMCS IIOCTYIIATE€IbHO B
OJIHOPOJHOM MarHWTHOM I0JIe
4.3.10 ITpaBuio Jlenna
4311 NunyktuBHOCTh. SBNeHMe camounaykiuu. 2J1C
e CaMOMHIYKIIMU
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM
4.3.13 DJIEKTPOMArHuTHOE I0JIe
Texnuyeckue ycTpocTBa: MOCTOSHHbIE MAarHUTHI,
4.3.14 3JIEKTPOMArHUThI, JJIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paboTbl. M3ydeHne MarHUTHOTO
MoJI KaTyliku ¢ TokoM. MccnenoBanue AeiicTBUA
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Uccnenosanue SIBIIEHHUS ANIEKTPOMArHUTHOM
UHAYKIWN

5 KOJIEBAHU A U BOJIHBI
MEXAHUWYECKHUE N DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
KoneGarenbHas cuctema. CBoOOHbBIE KOJIEOAHUSL.
51 5.1.1 I'apmonnueckue xonedanus. Ilepuoxa, dacToTa,
' amMIuuTyaa u ¢asza konedaHuit
5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTHYECKUN MAasSTHUK
5.1.3 YpaBHeHUE rapMOHUYECKUX KoJIeOaHUH.




Kunemarnueckoen  IUHAMHUYECKOE  OMMCAHUE
KO0JIE0ATEIBHOTO JIBUKECHUS

[IpeBpamienue 5SHepruuM IpU  TAPMOHUYECKUX
Kosnebanusax. CBs3p  aMIUTUTYIBl  KOJIeOaHUI
UCXOJHOW BEJIMYUHBI C aMIUIUTYJaMH KoJjeOaHui
€€ CKOPOCTH U YCKOPEHUS

Konebarenbublit KOHTYD. CBobomaHbIe
JNIEKTPOMArHUTHBIE KOJICOaHUS B  HICAITHLHOM
KOJICOATeIbHOM ~ KOHTYpe. AHAJOTHS  MEXIY
MEXaHHYECKUMH " AIIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna TomcoHa

3akoH COXpaHCHUA OHEPTUHn B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

BrinyXcHHBIE MEXaHUYECKUE KoJieOaHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

[IepemennsbIli TOK. CHHYCOUAIBHBINA ITEPEMEHHBII
TOK.

MOoOIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE W
JIEWCTBYIONIEE 3HAYEHUE CHIIbI TOKA M HANIPSKEHUS

5.1.10

Tpanchopmatop. IlpouwsBoacTBo, mepemada u
notpebdieHue ANEKTPUYECKOM SHEPTHUM.
OKOJIOTUYECKHE  PUCKM  TPU  MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIUH. Kynerypa
UCIIOJIb30BAHUS 3JICKTPOIHEPTUH B MMOBCEIHEBHON
KU3ZHU

5.1.11

Texnuueckue YCTpOMCTBA: cericmorpad,
ANEKTPUYECKHI 3BOHOK, IMHUU 3JIEKTpoIepead

5.1.12

[IpakTuueckue paboTHI. Hccnenoanue
3aBUCHUMOCTH TIEpU0/ia MajbIX KoJebaHuil rpysa Ha
HUTH OT JUIMHBI HUTH W Macchl TIpysa.
HccnenoBanue mnepeMeHHOro TOKAa B LEMU U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJEHCATOPa,
KaTYIIKA U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHunueckue BOJIHBI, yCIIOBUS

501 pacrpocTpaHEeHHUs. [epuon. CkopocTb

o pacrpocTpaHeHHs U JAJI1Ha BOJIHBL [lonepednsie u
HPOAOJIbHBIE BOJIHBI

599 WnTepdepenius u Tdpakus
o MEXaHUYECKHX BOJH

5.2.3 3Byk. Ckopoctb 3ByKa. [’ poMKocTh 3ByKa. BeicoTa




ToHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS H3IIy4€HUS
NIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpOB E, B 1 v B 311€KTpOMaraMTHOM BOJIHE B
BAKyyMe

5.25

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHE,
IIPEJIOMJIEHUE, MOJISIPU3ALUS, madpaxys,
uHTepdpepenms. CKOPOCTh ANEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama >1eKTpOMarHUTHBIX BOJH. [IprMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaanoCBA3U u TCJICBUACHUS.
Paguonokanusi. DJEKTpOMarHUTHOE 3arpsi3HEHUE
OKpYKalollen cpeibl

5.2.8

TexHnueckue YCTpOWCTBA:! MY3bIKaJIbHbIE
WHCTPYMEHTBI, YyIbTPa3BYKOBas JHATHOCTUKA B
TEXHUKE M MEIWLHHE, pPaaap, paauoNpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-meun

5.3

OIITUKA

5.3.1

[IpsamosnHEiHOE  pacnpoCTpaHEHHE CBETa B
onHOpoIHOM cpene. JIyu cBeta

532

OtpaxkeHne cBeTa. 3aKOHbI OTPAXKEHUSA CBETA.
[TocTpoenne n3o0pakeHUH B TIIOCKOM 3€pKajie

5.33

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS CBETA.
AOCOIIOTHBIH MMOKa3aTeab IPeIOMIICHUS

534

[TonmHoe BHyTpeHHee oTpaxeHnue. I[lpenenbHbIi
YroJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus cera. ClI0KHBIM cOCTaB 0€I0ro CBETA.

LBer

5.3.6

Cobuparoue U pacceuBarolmue JIUH3bL. ToHKas
nuH3a. DOKycHOE pacCcTOSTHUE U ONMTUYECKasl CUIia
ToHKOM nuH3bL. [locTpoenune u300pakeHHl B
coOuparommx 1 paccenBaromux jauH3ax. opmyna
TOHKOH TUH3bI. YBEIUYEHUE, JaBaeMOe JIMH301

5.3.7

Hpez[em,l IMPUMCHUMOCTHU FeOMeTqueCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHHUKH.
Ycnosus HaOII0ICHUS MaKCUMYMOB U
MUHHUMYMOB B HMHTEpP(QEPEHIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB

5.3.9

Hudpakmus cBera. JudpaknuonHas peméTka.




YcnoBue HaOMIOACHUS TIABHBIX MAaKCUMYMOB IpU
najieHu  MOHOXPOMATHYECKOIO  CBeTa  Ha
T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Honsipuzanus cera
Texanueckue YCTPOMCTBA: OYKH, Iynma,
5311 ¢doroanmapar, IPOEKLIMOHHBIN anmnapar,
o MHKDPOCKOII, TEJIECKOI, BOJIOKOHHAs OIITHKa,
T(pakMOHHAs PEIIETKA, TTOJISIPOUT
[IpakTnueckue pabotel. M3mepeHue noxazaTess
5312 PETOMIICHUS. UccnenoBanue CBOIICTB

n3o0paxkenuit B muH3ax. HaOmronenue aucnepcun
cBeTa

BJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'pannisl IIPUMEHUMOCTH KIIACCUYECKON
MexaHuKH. [locTynaTel TEOpUM OTHOCUTENBHOCTH:
WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B
BAaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHIITENHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMECHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUE NJIWHBL

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBA3pb MacChl € DHEpPrUed MW  HUMIYJIbCOM
CBOOOJ/IHOM YaCTHIIBI. DHEPTrHUs MOKOS CBOOOIHOM
YaCTHUIBI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. @Dopmyna I[lmaHka CBSI3M HSHEPrUU
doToHa ¢ ero 4YacTtoTod. DHEPrust U HUMITYIbC
dboToHa

OtkpoiTue u uccneaoBanue Gotoddpdexra. OnbIThI
A.I'. CroneroBa. 3akoHsl poTodddekra

VYpaBHenne OifnmreitHa s poTosddekra.
«Kpacnas rpanuma» porosddekra

7.1.4

HaBnenue cBera. Onbitel I1.H. JIeOenena

7.1.5

XHUMHYECKOe JeHCTBHUE CBETA

Texnuueckue YCTpPOUCTBA: (OTO3IEMEHT,
¢doToaTUuK, CONHEUHas OaTtapes, CBETOANO

7.2

CTPOEHHME ATOMA

7.2.1

Mogpens atoma Tomcona. OmnbiTel Pesepdopaa mo
HCCIIEIOBAHUIO CTpOoeHMs atoma. [lmanerapnas
MOJIENIb aTOMa

7.2.2

IToctynarer bopa. M3myuenue u moOrJonieHue




(GOTOHOB IIpU mepexoje aTomMa ¢ OIJHOTO YPOBHS
HepruM Ha Jpyroil. Buapl cnekrtpoB. CroekTp
YPOBHEM 3HEPrUU aTOMa BOJOPOJA

7.2.3

BonnHoBeie cBolicTBa yactull. Bonubel ne bpois.
KopmyckymnsipHo-BostHOBOM tyanu3m. Judpaxmms
NIEKTPOHOB HA KpHUCTAIIIAX

7.2.4

CronraHHoe nu BBIHYXXACHHOC H3JIYyUCHHUC.
YCTpoiCcTBO M TPUHIMIT PabOTHI J1a3epa

7.2.5

TexHU4ecKre yCTpPOMCTBA: CIIEKTPAJIbHBIM AHAIN3
(cieKTpoCKoM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonanl HaOJIIOIEHUS Hu perucrpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paanoaktTuBHOCTH. OnBITH Pesepdopaa
M0  ONpENeNIEHHUI0 COCTaBa  PaTUOAKTUBHOTO
n3nydenusi. CoiictBa anbda-, Oera-, Tramma-
u3IydeHus. BiusiHue pagnoakTUBHOCTU HA KUBBIC
OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHA U HeWTpoHa. HykimonHas
Monenb siapa I'eitsenbGepra — HMBaHeHko. 3apsin
saapa. MaccoBoe yucio siapa. M3oTomsl

7.3.4

Anba-pacnaz. ONEKTPOHHBIM W TIO3UTPOHHBIN
OeTa-pacrmia. ["'amma-uznydenue. 3aKkoH
paZioaKTUBHOTO pacraja

7.3.5

DHeprus CBsS3M HYKJIOHOB B sijIpe. SIIepHbIC CHIIBL.
Hedext macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sA€p

7.3.7

SAnepusiii  peaktop. TepmosinepHBId — CHUHTES.
[IpoGnembl U MEPCHEKTUBBI SAEPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETHKU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIBI. OTKpLITI/Ie IMO3UTPOHA.
CDYHI[aMeHTaJ'IBHLIC BSaHMOHCﬁCTBHﬂ

7.3.9

TexHudyeckue yCTpOHCTBa: JO3UMETp, Kamepa
Bunscona, saepHbii peakTop, aroMHas bom0a

7.3.10

[Ipaktuyeckue paboTel. HMccnenoBanue TpeKoB
yacTull (1o roToBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nmHoro Heba. Co3Be3nus, sipkue 3BE3JBI,
IUTAHETHI, UX BUJIMMOE JBHKEHNE




8.2

Conneunas cucrtema. [lnaHeTsl 3eMHOM TpyIIbI.
[InaneThI-TUraHThl ¥ WX CIYTHUKH, KapJIUKOBBHIC
mwia"eTsl. Masble Tesa COIHEYHONH CUCTEMBI

8.3

Connme, ¢orochepa u armochepa. CoiHeqHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TEeMIIeparypa, ux
B3aUMOCBs3b. JluarpaMmMa «CreKkTpaibHbIM KIacc —
CBETHUMOCTB). 3BE3 b1 TJIaBHOM
MOCJIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3 ] TJIaBHOM
IIOCJIEI0BATEIIHOCTH

8.6

Bnayrpennee crpoenue 3BE31. CoBpeMEHHBIE
HpeJICTaBHeHI/IS[ (6] HpOI/ICXO)KlIeHI/II/I 1 DBOJIKOIIUA
CouHIia ¥ 386311, DTamnkbl JKU3HU 3BE3]

8.7

Mneunsiii [Iyre — Hama 'anaktuka. CnupasibHas
cTpykrypa ['anaktuku, pacnpeneneHue 3BE31, rasa
u neutn. llonoxxkenne u napwkenue CosiHLa B
["anmaktuke. [1nockas u chepudeckas mMoACUCTEMBI
["amakTukn

8.8

Tunbl ramakTuk. PaguoranakTMKd | KBa3aphbl.
YEpHbIe OIPHI B SAPaX raJakTUK

8.9

Bcenennaga. Pacmupenue Bceenennoil.  3akoH
Xab6ua. Pa3zoeranne ramaktuk. Bo3pact u pamuyc
Bcenennoii, teopus bonbimoro B3psiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nsinydeHue

8.10

Macmrabnas CTpYKTYpa Bcenennoit.
MeraranakTuka. Hepeménnnie POOIEMBI
ACTPOHOMHH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

CpopMHpPOBAHHOCTH, YMEHHUHN pacro3HaBaTh (U3UUECKHUE SIBJICHUS

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

Brnanenne  ocHoOBomoJararOImMMH  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAHHOCT, yMEHHI MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHHUKH, MOJIEKYJISIPHOM buzuku u TEPMOMHAMHUKH,
ANIEKTPOAMHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIEHUN MHKPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCIOBHUS
(rpanuIpl, 006JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHUMATh
BceoOmMi xapakTep (DyHIaMEHTAIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTh
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (PU3NUECKUE
IIPOLIECCHI, ~ WCHOJBb3ysd  OCHOBHBIC  IIOJIOXKEHMS, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHUS pa3idyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmupoBaHHOCTh yMEHHUSI pellaTh pacyEéTHbIE 3aJadd C SBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (PM3WYECKON MOJENbI0: HAa OCHOBAHHUU
aHaJlu3a YCIIOBUS BbIOMpaTh (QU3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynaTthl  (pU3MYECKHX  TEeOpUd  MPH  UCIOJB30BAHUU
MaTeMaTHYECKUX METOJOB pEIIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHWM HMEIOIIMXCA JAaHHBIX, AHAIU3UPOBATh pPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUuss C  Y4ETOM  MOJIY4EHHBIX

pE3yNbTaTOB

Pemate kayecTBeHHBbIE 3aJaud, TpeOyrOUIMEe MPUMEHEHUs 3HAHUN M3
pa3HBIX pa3/eNoB IIKOJBHOTO Kypca (U3UKH, a TaKXKe WHTEerpaluu
3HAHMM W3 JPYTHX IPEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAaWBaTh JIOTMYECKYIO LENOYKY pacCyKJEHUH C OINOpod Ha

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




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHUS,
UCHONBb3yeMbIMU B (DM3MKE: MPOBOJIUTH TMpPSIMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
MU3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUH, IMPOBOJIUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEIMYMH C UCIOJBb30BAaHHUEM TMPSIMBIX HM3MEPEHUH, OOBICHATH
HIOJTy9€HHBIC PE3YJIbTAaThl, UCHOJb3Yysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHATHSA, M JIeNaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOr0 Tpyaa
MIpH TIPOBEJICHUU HMCCIIEIOBAaHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIeI0OBAaTENbCKOM  JEATETIBHOCTH € HCIOJIb30BAHUEM
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; MIPEICTABICHUI 0 panuoHaILHOM
MPUPOJIOTIONI30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIh30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOro 00IIecTsa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(GU3NYEeCKOTO  COJIEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHI;, pa3sBUTHE YMEHUH KPUTHYECKOTO

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

10

ChopmupoBaHHOCTH ~ YMEHHIl  NPUMEHSATH  OCHOBOIOJAraolne
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBl JJIs aHajiu3a Hu
00BsiICHEHUS! (PU3NYECKUX MPOLECCOB, MPOUCXOASIINX Ha 3BE3/aX, B
3BE3MHBIX CHCTEMax, B MEXTaJlaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOIIOLMUH 3BE311 1 Beenennoi




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

11O ®U3UKE
Kon Kon
pasnena/te 3JjieMe IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
MBI HTa
1 MEXAHUKA
1.1 KNHEMATHUKA
11 Mexanudeckoe nBmwkeHne. OTHOCUTEILHOCTh MEXaHUUECKOTO
o nBkenusa. CucreMa oTcuéTa
MarepuanbHas TOUKA.
7 TpasKTOpHA
E& pamryc-BeKTop:
7le)=(xle)h plr)z(2)).
TpaeKTOopIA,
IepeMelleHIe: ’O/ :
112 ;ﬁ.}_':_'f —_'.f — 7 = X
r(t,)—r(t)=1r,—n
= (Ax, Ay, A2),
IyTE.
CroKeHIe nepemememli'l:
A =40y + A7,
CKOpOCTh MaTepHAIbHON TOUYKH:
. Ar -,
U=— =T, =[U1_.U1_.U_].
At 4o S
Ax , ) ,
v, =—1| =x. aHaIOIHYHO v, =y, U.=Z,.
FAY o P :
1.1.3
CloKeHHe CKOPOCTell: &, =0, + 0, -
Briuncnenue nepemMenieHus 1 myTH MaTepUalbHON TOUKHU IIPU
MPSIMOJIMHEITHOM JBHKEHUHU BIOJb OCH X IO TpaduKy
3aBHCHMOCTH Vx(t)
1.1.4




o . Ao Y
VekopeHIle MaTepHansHOI TOYKIL: d = — =y'= [n
AL |y o
Au . ; -
a =—7= =(v, ). aganormaHo a, =(v, )’, a.=(v.)’
Ay r
PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE:
x(t) = xg + Voxt
1.1.5
Uy (t) — vo, = const
PaBHOYCKOpEHHOE IPSMOJIMHEWNHOE ABUKEHUE:!
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
U;.T - Lﬁ‘:r = EH.T [""’-2 _""’-1]
U he U-\
TIpu NBIGKEHINI B OIHOM HAIPABISHHH IYTh S =1 2
CBobosaHoe najzeHue. Y ckopeHue cBOOOIHOTO aieHHsl.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonuueitHoe nBmxeHue. [[BrkeHne MaTepralbHON TOUKU
10 OKPY>KHOCTH.
VYrnoBas v IMHENHHAS] CKOPOCTh TOUKH:

v = wR

[Ipu paBHOMEPHOM JABMKEHUU TOYKHU IO OKPYKHOCTH

1.1.8
2m 5
w=—=2mv
T
. LleHTpOoCTpEeMUTENIBHOE YCKOPEHHUE TOUKHU:
v? 5
Ay = F = w*°R
. [losiHO€ yCKOpeHHEe MaTepruabHOM TOUKHU
119 TBépnoe teno. [loctynarensHOe U BpaaTesIbHOE IBUKEHHE
TBEPJIOTO TETA
1.2 JANHAMUKA
121 Hueprmansubie cucteMbl oTcuéra. [lepBbiit 3akon HproToHa.
[Ipunuun otHOCUTENBHOCTH ["anunes
Macca tena. IInoTHOCTB BeliecTBa:
m
1.2.2 P=v
Cuna. [IpuHUUMI CyNeprno3UIMKU CHUIIL:
1.2.3 N

FpaBHOAeﬁCTB =F + F+..




1.2.4

Bropoii 3akon Hetotona: 1uist MmarepuaibHoil Touku B 1ICO

>
>

F1 = ma1

Ap = FAt

pu

F = const

1.2.5

-—

‘Fii ﬁ?l

Tperuit 3akoH Hpr0TOHA [17151 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fp

1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CHUJIBI TPUTAKCHUA MCEKIAY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm;

F=G—3

Cuna tspkectu. lleHTp TsbkecTH Tena. 3aBUCUMOCTH CHJIBI

TSPKECTH OT BBICOTHI h Haa MOBEPXHOCTHIO INIAHETBI paJuyCOM

RO:
GMm

9= R + h)?

1.2.7

Cuna ynpyrocru. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Fp = uN

Cuna TPCHUS ITOKOA:




Kosdduunent rpenns

[aBiienue:
Fy
1.2.9 ==
P=%
1.3 CTATUKA
o
F
MoOMEHT CHJIbI OTHOCHTEIIBHO OCH BPAILICHHUS:
1.3.1
[M| = Fl, rae 1 — muiedo cuisl
F
OTHOCHUTEIIBHO oCH, NpOXOIdAIIer  4depe3 TOYKY 0)
MePIIEHIUKYIISIPHO PUCYHKY
enTp macc tena. LleHTp Macc cucTeMbl MaTEPUATIbHBIX TOYEK:
- myr; + myry+...
r].l.M. =
my; + my+...
1.3.2
B oxHOpOIHOM MOJIE TSKECTH
(g = const)
LEHTP Macc TeJla COBMAJAET C €r0 UEHTPOM TKECTU
VYcnous paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akoH ITackansg

JaBnenue B xxuakoctu, nokosmeiics B8 UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = —Pairecn




€CIIH TeJI0 U *KUAKOCTh nokosarcs B UCO, To

FApx = PIVonirecn

VYcinoBue 1iaBaHus TEN

1.4

3AKOHbBI COXPAHEHINA B MEXAHUKE

HNMnynsc MmaTepualbHOM TOYKHU:

p=mv

HNMnynsc cuctemsl Teir:

p=pt+p+..

3aK0H U3MCHECHHUS U COXpaHCHHA UMITYJIbCA:

B 1CO

>

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

B UCO , ecnmu
Ap = A(py +p2+...) =0

, €CITH

- -

FlBHeLLIH + FZBHeLLIH +...=0

PeakxtuBHOEC JABHIXCHHEC

F
ﬁl’;ilr

PaGora cunbl Ha MaoM NEepeMCUICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




ol F

D
MouHoCTEh CHIIBL:

€CJIM 3a Bpems
1.4.5 At

pa60Ta CHUJIBI UBMCHACTCA HA , TO MOIIIHOCTH CHIJIBI

Ad
P=— =F-v-coso

Ally s

Kunerndeckast sHEpryusi MaTepUAIBHON TOYKHU:

mv?  p?

B =2~ = 2m
1.4.6

3aKOH U3MEHEHUSI KHHETUYECKOM SHEPTUU CUCTEMBI

MarepuasibHbIX Touek: B UCO AEkun = Al + A2 + ...

[ToTreHmanbHas 3Heprus:

JJI1 TIOTECHIHUAJIbHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEl'IOTeHu

HOTGHLII/IaJ'IBHaH OHEPIHUsi MaTepHaHBHOﬁ TOYKHU B OAHOPOAHOM
IT1OJIC TAXKECTU:

1.4.7 Ernorens = mgh

ITorenuumanpHas SHEPTUd yupyro I[e(i)OpMI/IpOBaHHOFO TCHIa:

kx?
EHOTeHu = T

3aKOH N3MCHCHUSA U COXpaHeHI/IH MeXﬂHquCKOﬁ 3HeprI/II/I:
Euex = By + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0

1.4.8




1.5

MEXAHUYECKUE KOJIEFAHWA 1 BOJIHBI

1.5.1

I'apmonnueckue KoJIe0aHus MaTepuaIbHOU TOYKH.
Ammuutyzna u ¢asza xonebanuii. Kuaemarnueckoe onvcanue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJIe X - CMEILIEHUE U3 PaBHOBECHSL.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. OTO 3HAYUT, YTO
E, = —kx

DHEPreTUIeCKOe OMHMCaHNe (3aKOH COXPAHECHHSI MEXaHHUUECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3b  aMIUIMTYABl KOJICOAHWUH CMEIIEHUS MaTepuaIbHON

TOYKH C aMIUIMTyAaMU KojeOaHui e€ CKOPOCTU U YCKOPEHHUS:

Upe =04, @ =04

1.5.2

[Tepnoa u yacToTa KoJeOaHMI:

Hepnon MaJIbIX CBO6OI[HI>IX KOJIEOAHHH MaTeMaTHYECKOTO

MassTHHKA:

T=ZIJI
g

[Tepron cBoOOIHBIX KOJE0aHUI PYKUHHOTO MasiTHUKA!

m
T =2m |—

k




1.5.3 Brinyxnennsie konebanus. Pesonanc. Pesonancuas kpubast
[Tonepeunsie u MPOJI0JIHHBIC BOJIHBL. CkopocTh
pacrpoCTpaHEeHHS U IJTUHA BOJIHbL:

A=vT = v

1.54 v
WuTepdepennyst u qudpaxius BOJIH

1.5.5 3Byk. CKOpOCTbH 3BYyKa

2 MOJIEKVJISIPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISIPHAS ®U3UKA
Mopenn cTpoeHMs ra3oB, KUIAKOCTEH M TBEPIbIX Ten. Ilycts
TepMOJAMHAMHUYECKass cuctema (Teno) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJ. ToTr/1a KOJTMYECTBO BEIIECTBA
N m
TN w
2.1.1
rae
Ny
— 9uCI0 ABOTaapo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAs Macca BeIecTBa

2.1.2 TermnoBoe NBM>KEHUE aTOMOB U MOJIEKYJI BEIIIECTBA

2.1.3 B3anMonelicTBre yacTHIl BEIecTBa

2.1.4 HMuddy3us. bpoyHoBckoe ABUkKEeHHE

2.1.5 Mogens uaeanpaoro raza B MKT
CBsi3b MEX/1y JaBICHUEM U CPEIHEN KMHETHYECKOUN 3Heprueit
MOCTYMATEIbHOTO TEIUIOBOTO JIBUKEHHUS MOJEKYJ UACaTbHOTO
ra3a (ocuoBHoe ypaBHeHHe MKT):

= 2 (mp*) 2 —
216 | BT ST T T e

rzae m0 — macca 0JTHON MOJIEKYJIBI,

Tl:V




- KOHIEHTpAIMs MOJIEKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K

CBs13b TeMIlepaTyphbl ra3a co CpeHEH KHHETUUECKOM SHEprUen

IMMOCTYMNATCIIbHOT'O TCINIOBOT'O ABUIKCHUSA €TI0 MOJICKYJIL:

_f 2
2.1.8 e m';’ %H
\

2.1.9 VYpasuenue p = nkT

MOI[GJ'IB nacaJIbHOI'O ra3a B TCpMOJUHAMUKEC!

( Vpaprerse Merreeesa — Kareipora

| BelpaskeHHe 11 BHYTPeHHEH SHepIHH
VpaBueHne MeHeneeBa — KianeiipoHa (IpHMeEHI)
3AIIICI):
oV =""RT =vRT =NkT, p=PXL
2.1.10 H H

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

3aKkoH Z[aJ'ILTOHa JJI1 JaBJICHUA CMECHU PA3PCKCHHBIX I'a30B:

2.1.11 p=pLt+p2t..

I/I3OHpOI_IeCCLI B Pa3pCKEHHOM ra3c¢ C IMOCTOAHHBIM YHUCIOM

21.12 MOJICKYJI N (C MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA V)I

uzotepma (T = const): pV = const ,

u3oxopa (V = const):




P
— = const
T cons

u3o6apa (p = const):

= const

N <

I'paduaeckoe mpeacraBnerne u3omnporeccos Ha pV-, pT- u VT-
JarpaMmMmax.

OOBbeIMHEHHBINA ra30BbINA 3aKOH:
V

p
— = const
T

JJI1 ITIOCTOSIHHOTI'O KOJIMYECTBA BEIIICCTBA V.

HaCBIH_[eHHI)Ie W  HCHACBIINICHHBLIC  IIaphbl. KauecTBennas

3aBUCHUMOCTb INNIOTHOCTH M OABJICHUA HACBINICHHOTO IIapa OT

21 TEMIIEPATypbl, UX HE3aBUCUMOCTh OT 00BEMA HACBHIIIEHHOTO
napa
BrnaxunocTs Bo3ayxa.
OTHOCHUTENbHAS BIAKHOCTB!
¢ _ pnapa (T) _ pnapa (T)
2.1.14 B pHaCbILLLHapa (T) B pHaCbILLll'lapa (T)
5115 M3MeHeHMe arperaTtHblX COCTOSIHUM BEIIECTBA: UCIAPEHHUE U
o KOH/IEHCAllUs, KUIICHUE KUJIKOCTH
5116 W3MeHeHMe arperaTHbIX COCTOSTHMM BEILECTBA: IJIABIEHUE U
o KpHUCTaNTU3aUs]
2.1.17 [IpeoOpazoBanue sHEpruu B (pa3oBBIX MEpexogax
2.2 TEPMOJINHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIlepaTypa
222 Bnyrpenuss sHeprus
Tennonepenaua kak crnocod M3MEHEHUS] BHYTPEHHEH 3Hepruu
223 6e3 cosepiieHusi pa®oTbl. KoHBEKIMS, TEMIONPOBOIHOCTS,
U3IIy4CHHE
224 KonunuecTBo TeNmnoThI.




VYnennHasg TEIOEMKOCTE BEIIECTBA C:
Q = cmAT

225

YaenwHas TeruioTa mapooopaszoBanus L: Q = Lm.
VY nenbHas Temiora miasieHus A: Q = Am.

VY enpHas TemiaoTa Cropanus Tomimsa q: Q = gm

2.2.6

OnemeHTapHas paboTa B TEpMOIMHAMHUKE:

A =pAV

Brruucnenue paboTsl o rpaduky mnpoiecca Ha pV-auarpamme

2.2.7

[IepBblii 3aKOH TEPMOJUHAMUKH

Q12 =AUy + Ay = (U — Up) + Agz

Annabara:
Q12 =0= A1, = (U; —Uy) = AUy,

2.2.8

Brtopoii 3akon TepmoanHamuku. HeobpaTumelie mporiecchl

229

[Tpuniune! geiicTBus TenaoBbix MamuH. KIT/I:

4 o _|‘-OIDJT|=1_|Q}L{LT[|

3 IHET _ SOHAD
0

=5 %)

X Harp ZHarp X Harp

2.2.10

MakcumanbHoe 3Hauenue KIIT. [{ukn Kapho:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

2.2.11

YPaBHeHI/Ie TEIIOBOro OallaHca:

Q1+Q2+Q3+= 0

SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.1.1

OnexTpuszanus Tea U e€ MpOsABICHUSA. DJIEKTPUUECKUM 3aps.
JlBa Buzma 3apsana. OJeMEHTapHBIM 3JIEKTPUUECKUN 3apsi.

3aKkoH COXpaHCHUA SJICKTPHUICCKOI'0 3apdaa

3.1.2

B3aumoneiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIEKTPUUECKOMN

IMPOHUIIACMOCTBIO

'

F:k|{‘?1|-|?l _ 1 _|'f_ii'1|'1
&r- 4meg, 17

3.1.3

Onekrpuueckoe moje. Ero neicTBue Ha 3IEKTpUYECKHE

3apsbl

3.14

Hanpsok€HHOCTB 3IIEKTPHUYECKOro MOJIs:

>

* F

QHpOGHmﬁ

[Tone TouewyHoro 3apsiaa:

OJHOPOJHOEC II0JIE:

E = const.

KapTtunbl TMHUN HanpsHKEHHOCTH ATUX MOJICH

3.1.5

IToTeHumanbHOCTh QJICKTPOCTATHUYCCKOIO I10JIA.

PazHOCTh MOTEHITMATIOB U HAMPSIAKECHUE:
A1z = q(P1 — ¢2) = —qA¢p = qU.

HOTCHLII/IaJ'ILHaSI 3Hepr1/1$[ 3ap;ma B BHCKTPOCTB.TI/I‘ICCKOM I10JIC:
W =q¢




Ilorenuman QJICKTPOCTATUYCCKOI'O T10JIA:

4,_[
T q

CBs13b HaprDKéHHOCTI/I moJi1 U PasHOCTU IMOTCHUUAJIOB IJId

OJHOPOIHOTO AekTpocTarnueckoro noisi: U = Ed

3.1.6

[IpuHIHN Cyneprno3uIuy JIEKTPUYECKHUX TTOJIEH:

- - -

E :E1+E2+,¢ :¢1 +¢2+

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHs 3apsI0B: BHYTPU ITPOBOTHUKA

Et=0

, BHyTPH ¥ Ha IOBEPXHOCTHU MPOBOJHUKA (P = CONSt

3.1.8

JIMDIeKTpUKY B DJIEKTPOCTATHYECKOM Toje. [[uanekTpuueckast

IMPOHUIIACMOCTBb BCIICCTBA €

3.1.9

Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA!

q
C=—
U

:‘)J'IGKTpOéMKOCTB INIOCKOI'O KOHACHCATOpA:

£gyS
= 0 :gCO

d

3.1.10

HapaHHeJ'IBHOG COCAUMHCHUC KOHACHCATOPOB!

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

IlocnenoBaTenpHOE COEIMHEHNE KOHACHCATOPOB:

1 1 1
U=Uit Uz =Gz = — =t
Imocn




3.1.11

DHeprus 3apsHKEHHOTO KOHIEHCATOPa:
qu CU? ¢*

© 2 2 2C

3.2

3AKOHBI ITTOCTOSAHHOI'O TOKA

3.2.1

Cwia ToKa:

TToctosauusiii Tok: I = const

Jns mocrossHHOTO TOKA q = It

322

VYcinoBus cylecTBOBaHUS SIEKTPUYECKOTO TOKA.
Hanpsixenne U n OJIC E

323

3akon OMa Jy1s ydacTKa LEeMnu:

U
I=—
R

324

DIIEKTPUYECKOE COIIPOTHUBIICHHUE. 3aBUCUMOCTD
COMPOTHBIIEHUSI OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U

CCUCHU. YI[GJ'IBHOG COITPOTUBIICHUE BCIICCTBA.

l
R=p§

3.25

Hctounuku Toka. 3J]C ucrouHuka Toka:

ACTOpOHHI/IXCHJ'[

E =
q

BHyTpeHHee COITPOTHUBJICHUEC NCTOYHHUKA TOKA

3.2.6

3akon OMa amsi OJMHOU (3aMKHYTOM) aekTpuyeckoil nenu: E

= IR + Ir, oTkyzna




[TapamnensHOe COSIMHEHHUE TPOBOIHUKOB!
I=I1+12+..,U1=02=...,

1 1 4 1 4
Rnapajm Rl RZ ---
3.2.7
[locnenoBarenbHOE COEMHEHNE TPOBOIHUKOB:
U=U1+02+..,11=12=_,,
Rl‘IOCJI = R1 + R2+
PaGora snexrpuyeckoro toka: A = [ULt.
3akoH J[xoynsa — Jlenua:
Q = I°Rt
3.2.8
Ha pesucrope
UZ
R:Q=A =12R1:=1Ut=7t
MOIIHOCTB 2IEKTPUYECKOTO TOKA:
A4 .
P=—0 =1U
AT {50
TemoBast MOIHOCTB, BbIAEISEMAs HA PE3UCTOPE:
2 v -
P=I'R=—=1IU
3.2.9 R
MOIIHOCTh HCTOYHUKA TOKA!
A4
©T. CHIT _
F = A =Kl
! Ar—{)
CBoOosHbIE  HOCUTENM  DJIEKTPUYECKMX  3apsioB B
3.2.10 IIPOBOJHUKAX.  MexaHu3Mbl  IPOBOJAMMOCTH  TBEPABIX

MCTAJIJIOB, PACTBOPOB U pPaCIlJIaBOB JJICKTPOJIMTOB, T'a30B.




[TonynpoBoanuku. 11oynpoBOTHUKOBBIN O

3.3 MAI'HUTHOE IIOJIE
Mexanndeckoe B3aUMOJCHCTBHE MarHUTOB. MarHuTHOE IIOJIC.
Bekrop wmarmutHOM wMHaykuuu. [lpuHnmn cynepnosuuuu
MarHUTHBIX IIOJIEH:
B = B; + B,+...
3.3.1 1
JluHMM  WHAYKOMA MarHuTHOTO Tons. KapTtuHa nuHM
WHTYKITUU MardauTHOTO OoJs TI0JI0COBOTO u
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OmnbiT Dpcrena. MarHuTHOE TI0JIE TIPOBOJHHUKA C TOKOM.
332 Kaptuna nuHWNA WHIYKOMWM MarHUTHOTO TIOJSI JUTMHHOTO
MPSMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHUKA,
KaTYIIKA C TOKOM
Cuita Amriepa, e€ HanpaBJIeHUE U BEJIMYNHA:
F, = IBlsina
3.3.3 |, rae o — yroJ MexJy HallpaBJICHUEM IIPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHiia, €€ HanpaBJICHUE U BEJIUYUHA:
Fnop =1 q | vBsina
T 0 — YIOJI MEXAY BEKTOpaMU
v
3.34
Hu
B
. JIBW>KeHHEe 3apsSyKEHHOW 4YacTUIbI B OJHOPOJHOM MarHUTHOM
noJje
34 OJIEKTPOMATHUTHAS MHAYKIWA
[ToTok BeKkTOpa MarHUTHOM MHIYKLIUH:
3.4.1 ® = B,S = BScosa




342

SBnenue anexrpomaruutHOM MHAYKIMU. D/1C unmykiuu

343

3aKOH 3JeKTpOMarHuTHOM nHaykuun Papanes:

AD

E:_E =@

Ar—0

344

{3 .'n'

\r

( = =d)

OJ1C uHAYKIMHA B TPSIMOM MPOBOJHUKE UTHHOH 1,

JBIDKYIIIEMCSI CO CKOPOCTBIO

(wlD
B OJTHOPOJIHOM MarHUTHOM ToJjie B:
| E; |I= Blvcosa

, TJIe 0. — yroJl MeXxay BeKTopoM B u HOpmalibio

-

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

-
>

lnv

; €CITN




TO
| E; |= Blv

345

[IpaBuiio JIenna

3.4.6

NHIyKTUBHOCTH:

,mm O = LI
Camonnaykius. IJIC caMOUHAYKIINH:

A
E:,-=—L—L ——1r,
Aty

3.4.7

9Hepr1/1${ MardvuTHOTI'O ITOJIA KaTyHIKHU C TOKOM:

LI?
M=

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHUS 1 BOJIHbBI

3.5.1

Konebarenbubiit  koHTYp. CBOOOIHBIE DIEKTPOMArHUTHBIE

KOHe6aHI/I${ B HACAJIbHOM KOJ'I663,TCJ'II>HOM KOHTypeZ
[mu=muwuw+%1

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

T =2nVLC

, OTKyJa




CBs3b AMINIMTYbI 3apsdgaa KOHACHCATOpa € aMHJ'II/ITYI[Of/'I CHIJIBI
TOKa IIpHUu CBOGOHHBIX SJICKTPOMArdHuTHBIX KoieOaHUusIX B

nacajbHOM KoJIe0aTeIbHOM KOHTYpEC:

Qe = —

C}

3aKOH COXpaHEHUsI SHEPrUM B HJACATBHOM KOJIeOATEIHbHOM

KOHTYpE:
3.5.2
353 BrinyX1I€HHBIC 2JIEKTPOMArHuTHBIE KoJebanus. Pe3onanc
[lepemennsiii Tok. IIponsBoacTBo, mepenada M motpedieHue
3IEKTPUYECKOMN SHEPTUU
354 . . ., .
cu- LIT CU" LI
+ = mx = =X — const.
2 2 2 2
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 - e
E1lBlc
356 [lIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsamosHEeiHOE pacnpoCTpaHEHHE CBETa B  OJHOPOJHOMU
cpene. Touyeunslit uictounuk. JIyd cBeta
3aKOHBI OTpaKEHUS CBETA.
a=f
3.6.2
olp
77777/ 77777
3.6.3 [TocTpoenue n3o6pakeHu B MIIOCKOM 3epKalie
3aKOHBI PEJOMIICHHS CBETA.
3.6.4

HpCHOMHeHI/Ie CBETAa:

nysina = nysinf.




AOCOJIOTHBIN 1M0Ka3aTelb NPEIOMICHHUS:
c

Nasc = v

OTHOCHUTENBHBIN MMOKa3aTeNb MPETOMICHHUS:
np, v

nOTH
1 U2

XoJ tydel B Ipu3Me.
\"1 = 1"'"2 . H].}']. = Hli'l
CooTHOLIEHHE YacTOT M COOTHONIEHWE J[UIMH BOJH IIPU

Mepexo/ie MOHOXPOMATHYECKOIO CBETa Yepe3 rpaHuIly paszena

JBYX ONTHYECKUX CPEJ:

3.6.5

n,<n, n,

ny

O

[TonHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHBINA yroy NOJIHOTO BHYTPEHHETO OTPasKEHHUS:

. 1 np
Sinay, = =—
Noru ny

3.6.6

Co6npa10ume n  paCCCHUBAIOIIUC JIMH3BI. Tonkass nuH3a.

cDOK}/'CHOG PacCTOAHUEC U ONITHYCCKAA CHUJIa TOHKOM JIUH3BI:

3.6.7

dopmyiia TOHKOH JIMH3BI:

Ul -
=
T -




VBenuueHue, JapacMoe JIMH30M:

h 11l
F:—:—
H d

F\ h
f

3

B cyuae paccenBaroniei JuH3bI:

3.6.8

DO=F =

0,

[=—=

h |fl
H-a !

Xoa dyda, IpOUIEALIEro JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K
e€ rTmaBHOM omntudecko ocu. Iloctpoerne wu300pakeHUi
TOYKH M OTpe3Ka HpsIMOM B COOMpAIOLIUX M PACCEUBAIOLIUX

JIMH3aX U UX CUCTEMAxX

3.6.9

doroannapaT Kak onTHUeckui mpubop. ['ma3 kak ontuyeckas

CHUCTCMA

3.6.

WNurepdepennust csera. KorepeHTHbIE HCTOYHHMKH. Y CIOBUS
HaAOIIOICHUS MaKCHUMYMOB u MHUHUMYMOB B
UHTEp(PEpPEHIIMOHHON  KapTWUHE OT  JIBYX  CHH(Da3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,+1,£2.£3 .

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakmus cBera. [ludpakumonnas pemeérka. YciIoBHUe
Ha6JIIOI[eHI/I$I TJIaBHBIX MaKCUMYMOB npu HOpMaJIbHOM
NnagcHUu MOHOXPOMATUYCCKOI'O CBCTA C IIJIPIHOﬁ BOJIHBI A Ha

peméTky ¢ nepuojiom d:

3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
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[1nanka: E = hv
®oT1oHbl. DHeprus (HoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmmynbe ¢oToHa:
_E h h
]
4.1.3 dotordpdext. OnbiTel A.I'. Ctoserosa. 3akoHsl poTodddekra
VYpaBuenue DitHmreiHa s hoTodddexra:
E¢0T0Ha = ABbIxoza + EKnHmax;
rae,
hc
E¢0T0Ha hv = 7}
4.14
hc
ABbeo,aa = hv}cp = T

Kp

2
mv max

Exvumax = 2 = eUsy




4.1.5

[laBiieHue cpera.
JlaBneHue cBera Ha MOJHOCTBIO OTPaKAarOLIYI0 ITOBEPXHOCTh U

Ha MOJTHOCTBHIO MOTJIOIAIOITYIO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1

[Inmanerapnas Mozaenb aroMa

4.2.2

[Moctymarel Bopa. M3nydenue u moryiomeHne (OTOHOB IPU
Hepexo/Jie aTOMa € OJJHOTO YPOBHS PHEPIUU Ha JAPYTroil:

7 |, -E

mr -

hv

m |
Ymm

4.2.3

JIuHelyaTele CIEKTPBHI.

CrnexTp ypoBHEH SHEPIrUU aToMa BOAOPOJIA:

—13,65B
E, =222 4123 .

n

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyknonnas monens snmpa [eitsenOepra — MBaneHko. 3apsina

anpa. MaccoBoe uncio saapa. M3oTonsl

4.3.2

P AIMOAKTHBHOCTD.

Anba-pacnan;
A<, A4 4
ZX—>>5Y +;He

bera-pacnan.

DNEeKTPOHHBIN B-pacnan:

A A 0 =
s X—=7 Y+ je+v,
[To3utponnslii B-pacnan:
A A 0= o
sX—=20Y + e+ v,

I'amma-u3inyuenue

4.3.3

3akoH PAaAUOAKTHUBHOT'O pacliaga:

-t
N(t) = Ny % 2T




[Iycth m — Macca paguoakTUBHOIO BeulecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

SnepHble peakuun. Jlenenue U CUHTE3 sSAep




YYEBHO-METOINUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

* Enunoe comepkanue obiiero oopazopanus. Metoauyeckue MaTepuaibl. -
https://edsoo.ru/metodicheskie-posobivya-i-rekomendaczii/

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* bu6nmnoreka nudpororo oOpa3oBaTEILHOIO0 KOHTEHTA -
https://urok.apkpro.ru/

* SIKnacc - nudgpoBoit 00pazoBaTeIbHBIN pecypc ISl KO -
https://www.yaklass.ru/

* MocKOBCKasi 3JIEKTpOHHAa 1IKoia - https://uchebnik.mos.ru/main

* [Inatdopma mis nposenerus Onumnuan u KypcoB «OIUMIUYM) -
https://olimpium.ru/

* [Topran «Ob6pazoBapuym» - https://obr.nd.ru/
* ®UIINA - https://fipi.ru/
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