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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma o (u3mKe Ha ypOBHE CpeaHETO 00I1Iero 0opazoBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHUW K pe3yibTaTaM OCBOCHUS OCHOBHOM
oOpazoBaTeapbHON mporpammel, mpeactaBieHHbx B GI'OC COO, a Ttakxke ¢
yuétom (enepanpHoi paboueil mporpammbl BocnuTaHus U KoHueniuu
npenoaBanus yueOHoro npenmera «dusuka» B 00pa3oBaTEIbHBIX OPTaHU3AIUIX
Poccuiickoit ~ deneparnuu,  peanu3ylonuXx — OCHOBHbIE  00Opa3oBaTelbHBIC
MIPOTrPaMMBL.

[Iporpamma no ¢usuke onpeaenser o0a3aTeIbHOE MPEIMETHOE COJIEPKaHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YUCHUSI TEM U Pa3JIeIoB
y4eOHOTO TpeaMera ¢ y4€TOM MEXMPEIMETHBIX M BHYTPUIIPEIAMETHBIX CBSI3EH,
JIOTUKK y4eOHOTro TMpOoIecca, BO3PACTHBIX OCOOEHHOCTEH  OO0yYaromuxcsl.
[Iporpamma mno ¢u3uke na€T NpeacTaBICHUE O UENSIX, COAEP)KaHHUM, OOIIeH
CTpaTeTuu OOYy4YeHHUs, BOCTIHTAHHWS W Pa3BUTHUSA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenue kypca (u3MKdA YriayOJaEHHOTO YpPOBHS IO3BOJISIET pPEaM30BaTh
3a/la4yd MPO(ECCUOHATILHON OpPHEHTALIMM, HAPaBICHO HA CO3/IaHUE YCJIOBUU IS
MPOSIBJICHHSI CBOWX HMHTEIUICKTYIBHBIX W TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommmMcsi, KOTOpble HEOOXOIWMBI JJIA TMPOJOJDKEHHs O00pa3oBaHUs B
opraHuzanusx NpodecCUOHATBLHOTO O00pa3oBaHUsl MO PA3IUYHBIM  (UZHKO-
TEXHUYECKUM U MHXKEHEPHBIM CTICIIUATBLHOCTSIM.

B mnporpamme mo ¢usnke ONPENENAIOTCS TUIAHUPYEMBIE PEe3YyJIbTaThI
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEJIHET0 00IIero 00pa3oBaHMs: TUIHOCTHBIC,
MeTanpeJMeTHbIle, MpeaMeTHble (Ha  yrayOnénHom  ypoBHe). HayuHo-
METO/I0JOTUYECKON OCHOBOWM 1Jisi pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METaNpeJMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM OOYyYalOmUXCsl, OCBOMBIIUX



mporpaMmy 10 (U3MKE Ha YypOBHE CpemHero oo0mero oOpa3oBaHUS Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBbIE PpEe3yJIbTaThl OCBOCHHS Kypca (QU3MKM Ha YriayOn€HHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTaThI 110 roj1aM 00y4eHHUS;

coJiep>kaHue yuyeoHoro npeamera « Pusnka» no rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3uke HMeeT NPUMEPHBIM XapakTep M MOXKET ObITh
UCIOJIb30BaHA YUYUTENAMU (PU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPaMM.

[TporpaMma no gu3uke He CKOBBIBAET TBOPUECKYIO MHULIMATUBY yUUTEIEeH U
MPEAOCTABISAECT BO3MOXKHOCTH I peaju3alliyd Pa3JInYHbIX METOJMYECKUX
MOJXO/J0B K NpernojaBaHui0 (U3MKKA Ha YrIIyOJIEHHOM YpOBHE MpHU YCIOBHH
coXpaHeHHs 00A3aTENbHON YaCTH COJEPKAHMS Kypca.

du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHAX MTPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTO IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHMM 00 okpy:karomeMm mupe. [lIkonbHbINi Kype PU3UKN — CHCTEMOOOPa3yOIHiA
JUISl €CTECTBEHHO-HAYUYHbIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBJICHHM, H3yYaeMbIX XUMHEH, OHOJIOTHEH,
dbusmdeckoir reorpaduerd W acTpoHoMHei. lcronp3oBaHWE U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpeNeNnuiio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cQepe DSHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCAa, IOJIy4eHHs] HOBBIX MATE€pUaJOB C 3a/laHHBIMU CBOWcTBamH. M3ydeHue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 00yyarolierocs, B (pOpMUpOBaHUE YMEHUI MPUMEHSTh HAy4YHBIH
METO/1 MO3HAHMSI IPY BBIIIOJIHEHUH UMH YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3HKH Ha YPOBHE CPEIHET0 OOIIEro 00pa30BaHMs MOJIOKEH
psI UAeH, KOTOPbIE MOYKHO PaCCMaTpUBaTh KaK MPUHLHUIIBI €0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJEP>KUT MaTepHall U3 BCEX pa3AesioB (PM3UKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca (U3UKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Beagymum B Kypce sBIsgeTcs
(dopMHpoOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAnosiaraeT HMCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMANa (PU3UYECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3ukn Cc pa3BUTMEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yriayOaéHHOTO ypOBHS
MIPEANOIIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTHUYECKUX



MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MpPEACTaBICHUI M COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, W
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IMOCPEACTBOM BBEIAECHHUS 3JIEMEHTOB
CONlepKaHMs, TOCBAIMIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKUW M TEXHOJOTH, a Takke OO0CYKICHHS
po0JIeM pallMOHATBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJiepKaHusl TPOrpaMMbl 1O PU3HKE AOJKHO OBITH TOCTPOCHO Ha
MPUHITUTIIAX CHCTEMHO-IESATENHPHOCTHOTO noaxoAa. Jns dusmku peanusanus 3TUX
MPUHITMIIOB 0a3UpyeTCsl Ha UCTIOIb30BAHUU CAMOCTOSATEILHOTO IKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIbBHOIO YYEHHYECKOI0 HKCIIEPUMEHTA,
BKJIFOYAIOMIETO (PPOHTANIBHBIE YUYEHWYECKHUE OMbBITHI MPH H3YyYEHUH HOBOTO
MaTtepuaia, 1abopaTopHbie padOThl U pabOThl pakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanu3anuud (PU3MYECKOro NpakTUKymMa. B mepBoM ciyyae
IpaKkTUKyM npoBoauTcs aubo B koHue 10 um 11 knaccos, 1100 mociie mepBoro u
BTOPOTO TIOJNYTOAUN B KaXIOM M3 OTUX KIaccoB. Bropoit cmocod — 3T0
UHTErpanus paboT NpaKTUKyMa B CHCTEMY JIaDOpaTOpHBIX pabOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHMUMAETCSI CAMOCTOSITENIbHOE HCCIEJOBAaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITHH.

B nmporpamme mo @u3uMke cucTeMa YYEHHYECKOTO HSKCIEPUMEHTAa,
7a00paTOpHBIX pabOT M MPaKTUKyMa Npe/ICTaBlI€HA €MHBIM IepeyHeM. Bbrioop
TEMAaTUKU JJIS 3TUX BUJIOB YUYEHUUYECKUX MPAKTHUUYECKUX PadOT OCYILECTBIISIETCS
y4acTHUKaMU 00pa30BaTeIbHOIO MpoIecca UCX0I U3 0COOEHHOCTEN MOYpPOUHOTO
IUTAHUPOBAHUST W OCHalleHusi kabuHeta Qusuku. [lpum sTomM obecmneunBaercs
OBJIaJIcHUE OOYYarOUIMMUCS YMEHHSIMU TMPOBOJUTH TIPSIMbIE M KOCBEHHBIE
U3MEPEHHUs, UCCIEAOBAHUS 3aBHCHUMOCTEH (PU3NYECKUX BEIMYHMH U IMOCTAHOBKY
OMBITOB IO MPOBEPKE NPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ay MPUOPUTETOM SIBISIOTCS 3aJaud C SIBHO
3aJJaHHOM U HESIBHO 3a/IaHHOM (PU3NYECKON MOJEIbIO, MO3BOJISIOINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJIHOrO pasjena Kypca, Tak U
WHTErpUpysl MPUMEHEHUE 3HAHUM U3 pa3HbIX pasnienoB. /[ kauecTBEHHBIX 3aa4
MPUOPUTETOM SBIIAIOTCS 3aJaHusi Ha OOBACHEHHME/NPEJCKAa3aHUE MPOTEKAHUS
(u3NYECKUX SBJICHUN W MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyrolue BbIOOpa
(bU3UYeCcKO MOJIENH ISl CUTYallUH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepuanbHO-
TEXHUUYECKOMY OO0ECIEeUeHHI0 y4eOHOro mpoiiecca Kypc (pu3uku yriyOonEéHHOTO



YPOBHSI Ha YPOBHE CPEHETO 001Iero 00pa30BaHUs JOHKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabwHera. B kabuHeTe GUBMKH JTODKHO OBITH HE0OXOAMMOE
nabopatopHoe 00OpyAOBaHWE JIJIs BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Io
(u3NKEe YYEHUUECKUX OIMBITOB, JAOOPATOPHBIX pabOT M pabdoOT NpaKTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pyA0BaHHE.

JemoncTpaninonHoe oOopyaoBaHue (HOpMHUPYETCs B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH W OOCCICYHMBACT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe TMO (U3HKE KIFOYEBBIX JIEMOHCTPAMA IS
WCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBIEHUW ©  TPOILECCOB, OMIUPUYECKHX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYCHHYECKHUX TMPAKTUYECKUX padoT
dbopmupyeTCs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M O0OECIIEUYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO 00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX WU ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(PPOBBIX 1a00PATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpoBaHHE UWHTEpeca M CTPEeMJICHUS OOyYaromMXCS K HAyYHOMY
W3YYCHUIO TIPUPOJBI, pPa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTE;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE TMO3HAaHUA M (HOopMUpOBaHHE
MCCJIeI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KAaK pe3yjIbTaTa M3Y4YEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dhopMupoBaHHE YMEHUN OOBSCHSTH SBICHUS C UCIIOIb30BAaHUEM (PHU3UICCKUX
3HAHWM U HAy4YHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poM (DU3WUKH JUIS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrei
npoecCUOHaNbHON AESITENbHOCTH, CBS3aHHBIX C (PU3MKOW, MOATOTOBKAa K
TanbHEHIIeMy 00YUSHHUIO B 3TOM HalpaBIICHUH.

JlocTmkeHne ATUX Telield 00ecTeunBaeTCsl pelieHneM CIIeAyIOmnX 3a1ad B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

MPUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHWUKY,  MOJEKYISIpHYI  (H3uKy,
AIEKTPOINHAMUKY, KBAHTOBYIO (PM3HUKY M DJIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUCCKUE 3HAHUS I O0BICHEHUS
bu3nUecKux SIBICHUN B MPUPOJE U IS NPUHATHUS TPAKTUUYECKUX PEIICHUN B
MMOBCEJIHEBHOM KU3HU;



OCBOCHHME CIIOCOOOB PpEIICHUS pPAa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
bu3nyueckoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIBHOE CO3JIaHHE
bU3NYeCKO MOJENH, aJIeKBaTHOW YCJIOBHSAM 3aJadd, B TOM 4YHCIE 3aaad
WHXEHEPHOTO XapaKTepa,;

noHMMaHue (U3NUYECKMX OCHOB W TMPHUHIIAIIOB JCHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPEIY;

OBJIAJICHHE METOJaMH CaMOCTOSITCIIBHOTO TUIAHUPOBAHUS W TIPOBEICHUS
bU3NYEeCKUX OJKCIEPUMEHTOB, aHaJIW3a W HWHTEpHpeTanuu  WHGOPMAIIH,
OTIPEJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

CO37laHME YCJIOBHM ISl pa3BUTUS YMEHHM MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPYECKOM JIEATEIIbHOCTH;

pa3BuTHE UHTEpeca K cdepaM npodeccCuoHanbHON IeITeIbHOCTH, CBSI3aHHOU
¢ (PUBHUKOM.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO yrioyOnéHHBIN YPOBEHb
u3ydeHus yueOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIero
oOpa3oBaHus BbIOMpaeTcs OOyYarOUIUMUCH, IUIAaHUPYIOIKMMH TPOJOHKEHHE
o0pa30BaHUs M0 CHEIUATHHOCTIM (PU3UKO-TEXHUIECKOTO TPODOUIIS.

Ha usyuenue ¢usuku (yrinyOn€HHBIH YPOBEHB) Ha YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kitacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMEpedYeHb JIAO0OPATOPHBIX W
MPAKTUYECKUX pabOT SABISAETCS PEKOMEHJOBAaHHBIM, YYMTENb JeNaeT BBHIOOD
MPOBECHHS JTA0OPATOPHBIX PabOT M OMBITOB C YyYE€TOM HHIWBHIYATbHBIX
0COOCHHOCTEN 00yJarOUXCH.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. Hay4nblili MeTOA O3HAHUS NIPUPOABI.

®dusuka — pyHIaMeHTallbHAs HayKa o mpupoje. Hayuynsiit MeToq mo3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NUECKUX SBJICHUI.

DKCIIEpUMEHT U TEOpUsl B Mpolecce NMo3HaHUs npupoasl. HabmroneHue u
HKCIIEPUMEHT B (PU3UKE.

Crioco6bl  m3MepeHus: (U3NYECKUX BEIUYUH (aHAJIOrOBbIE U IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHMH  (U3MYECKUX  BEIMYMH  (a0CONOTHAs U
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA U MPOIECCOB (MaTepuaibHas TOUKa,
aOCOJIIOTHO TBEPHOE TENo, HJealbHas >KUIKOCTb, WJCAIbHBIM Ta3, TOUYEUHBIN
3apsna). ['unoresza. @uznyeckuil 3aK0H, TPAHULIBI €T0 MPUMEHUMOCTH. Dusnueckast
TEOpHs.

Ponp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI
MUpa, B IPAaKTUYECKOU EATEIbHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomol, npaKmuKym.

W3mepeHne cuiibl TOKa M HAOpsDKEHUS B LEMU IOCTOSIHHOTO TOKa MpH
MOMOILM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1M(ppoBoi aboparopueit mo duszuke. [Ipumepsl u3mMepeHus
(u3MYECKUX BETMYMH IIPU MIOMOIIM KOMIIBIOTEPHBIX JaTUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBHkeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOIO JIBH)KECHMSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1Ja4ll MEXAHHUKHU.

Panuyc-BekTop MarepuagbHOM TOYKH, €ro IMPOEKUWH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemenienne, CKOpoCcTh (CpeaHssi CKOpPOCTb, MTHOBEHHas CKOPOCTh) U
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBbI KOOpPJHHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MATEPUATIBHON TOYKH OT BPEMEHU U UX
rpaduxu.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOAHOrO mMajeHus. J[BukeHue Tena,
OpOILLIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpJMHAT, CKOPOCTU H
YCKOpPEHUsI MaTepuaibHON TOUKU OT BPEMEHU U UX TpapuKu.



KpuBonunentHoe  nBmkeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>XKHOCTH. YTJIOBasi M JMHEHHasi ckopocTh. I[lepmon m dacrora oOpaiieHws.
[lenTpocTpeMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TMOJHOE
YCKOPEHUE MaTEPUATIbHON TOUKHU.

TexHuyeckne yCTpPOMCTBA W TEXHOJOTHMYECKUE IIPOLIECCHI: CIHAOMETP,
JIBI)KCHUE CHApsOB, LEMHbIC, MIECTEPEHYAThIE U PEMEHHBIE [Eepeayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBH>KCHUSL.

CnocoObI HcclIeT0BaHUS ABUKEHUH.

Nnnroctpanus mpeiebHOro Nepexo/ia U u3MEPEeHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenue ABWKEeHHS Tejaa, OPOIIEHHOrO TOJA YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hamnpapienue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUN, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO XK€
TeJia B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKym.

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO OMPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenne ycKopeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH NYTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM
JIBH>KCHUH.

N3mepeHnne  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIOBAHO
HCIIOJIb30BaHNe UG POBOM 1a0OPATOPUH).

W3yuenue nBWKEHHS Tena, OpOIIEHHOTO Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOM MPOMOPIUOHATBHON 3aBUCUMOCTH MEXIY JallbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydeHne JIBHKEHHUS Tella MO OKPYKHOCTHM C MOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TMEpUOJa OOpalieHuss KOHHMYECKOTO MasTHHKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



IlepBeiii 3akoH HproroHa. HMuepumanbHble cuctemsl orcuéra. [lpuHimn
oTHocuTenbHOCTH ['anmunes. HeumHeprmanbHbie cUCTeMBbl OTCcuéTa (OmpeereHue,
MPUMEDHI).

Macca tena. Cuna. [IpuHiun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 1151 MatepranbHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTECHUS. OKBUBAJICHTHOCTh T'PaBUTAMOHHON W
WHEPTHOM MAaCCBI.

Cuna tspxkecTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO TMaJeHHUs] OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckord IMUPOTHL. J[BIKeHHE
HEOECHBIX TeJ U UX CIMYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cwina ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmxkymerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TPEHHSI CKOJBXKEHUS M CUjla TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Tejla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHHS.

Hasnenue. I'mapocrarndeckoe napieHue. Cuia Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOIECCHI: IMOJUIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmronenune qBUKEHUS TNl B MHEPITUAIBHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCY€Ta.

IIprHIMIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WJIH IIAPOB PA3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CUI C
ITPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEI.

N3mepenne macc mo B3auMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI P JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TrHUIMOTE3bI O HE3aBHCHUMOCTH BpPEMEHU ABWKEHHUS Opycka TIo
HAKJIOHHOU IJTOCKOCTH HAa 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.



HccnenoBanre 3aBUCHMOCTH CHII YIIPYTOCTH, BO3HHKAIOIIMX B IMPYKUHE U
PE3MHOBOM 00pasIie, OT uX AehOpMAaIIHH.

W3yueHnne MBWIKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HHUTHIO, IEPCKUHYTOH depes
JIETKUH OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KodddummeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue NBHKEHUSI OpycKa MO HAKJIOHHOM IUIOCKOCTH € NEPEMEHHBIM
KO3 () PUIIMEHTOM TPEHUSI.

W3ydeHne nBUKEHUS Ipy3a Ha BAJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTymarenbHOe W BpalllaTelIbHOE JABUIYKEHUE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCH BpameHus. llnedo cuisbl
CrnoxeHue cuil, NPUI0KEHHBIX K TBEPAOMY Telly. LIeHTp TskecTu Tena.

VYcnoBust paBHOBeCHs TBEPAOTO TeENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIA KpaH, peIETYaThIe KOHCTPYKIIUH.

Hemoncmpayuu.

YcioBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITEWHOB U PACYET CHII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENIA, UMEIOIIETO IUIOIIAb ONIOPBI.

Tema 4. 3axkonvl coxpanenus @ mexaHuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTepUAJIbHBIX TOYEK. LleHTp mMace
CUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBHKEHUH LIEHTPa Macc.

WMmysibc CHIIBI M1 N3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTnBHOE IBM)KECHHUE.

MoMeHT ummynbca MaTepHabHOW TOYKM. lIpencraBimeHne o coXpaHEHHH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJIAX.

PabGota cuipl Ha ManoM M Ha KOHEYHOM ImepemenieHuu. [padudeckoe
npeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass »Heprusi MaTepHalbHOW TOUYKH. Teopema 00 H3MEHEHHUH
KUHETUYECKOW SHEPTUU MaTepUaIbHON TOYKH.



[loreHuuanbHple WM HENOTEHLUMaNbHbIE Cwibl. [loTeHUManbHass »HeEprus.
[ToTeHmmanbHas sHeprust yrnpyro neGopMupoBaHHOW NpyxkuHbl. [loTeHmanbHas
DHEPIUs Tela B OJHOPOJHOM TIpaBUTAUMOHHOM Imone. [loTeHnumanbHas sHeprus
Teja B IPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO IIapa (BHYTpU M BHE miapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMAYECKask CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYECKOU
DHEPIUHU CUCTEMBI TEJ. 3aKOH COXPAHEHHS] MEXaHUYECKOW SHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum Ui HUI€aTbHOM KUJKOCTH KaK CJIEACTBUE 3aKOHA
COXPaHEHHSI MEXaHUYECKOW SHEPTHUU.

TexHu4yeckne yCTpoWCTBa U TEXHOJOTHUECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIM MUCTOJNET, THUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

N3mepeHne MOITHOCTH CHUJTBL.

W3meHeHune sHepruu Tela Mpu COBEPUICHUU PAOOTHI.

B3auMmHble mpeBpalieHus] KUHETUYECKOM M NOTCHUMAJIBHOM JHEPruy IIpU
JIEMCTBUY HA TEJIO CWIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3mepenne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWIIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOAECHCTBHM.

M3mepeHne KHHETUYECKOM SJHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHHS] MpPHU JIBHXKEHUHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MoJsiekyasipHas pU3UKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKOI MeopUU.

OcCHOBHBIE TMOJIOXKEHUST MoJIeKyJsipHO-KuHeTn4Yeckoil teopun (MKT), wux
onbiTHOe oOocHOBaHue. Jluddysua. bpoyHoBckoe nBuxkeHHE. XapakTep
JIBWKCHHSI W B3aMMOJECHCTBUS 4YaCTHUI BewlecrBa. Mojaenum CTpoeHus Tras3oB,
KUAKOCTEH W TBEPABIX Tel U OOBSCHEHHWE CBOMICTB BEIIECTBA Ha OCHOBE ATHUX



Mozeneil. Macca u pasmepbl Mosiekya (aromoB). KonuuecTBO BellecTBa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temreparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenscus.

Mogenp neabHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHUM: YACTHUILIbI
ra3a JIBH>KYTCSI XaOTUYECKH U HE B3aUMOIEHCTBYIOT APYT C IPYTOM.

['azoBble 3akoHbl. YpaBHeHue MenjaeneeBa—Kianeiipona. AOcotoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanbToHa. M3omporneccsl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyeckoe
MIPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBA3p  MEXIy JIaBJI€HUEM U CpPEJHEW KHUHETUYECKOW DHEprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUXKEHUS MOJEKYJ HJACAIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATIbHOTO Ia3a).

CBs13b a0COIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KUHETHUYECKOU SHEPTUEH ITOCTYIIATEIBHOIO TENJIOBOIO ABKEHUS €€ YaCTULL.

TexHudyecknue yCTPOMCTBA M TEXHOJOTHMYECKHE ITPOLIECCHI: TEPMOMETP,
OapomeTp, MoTydyeHue HaHOMaTePUaJoB.

Hemoncmpayuu.

Mojenu IBUAKEHHS YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBHYKEHUS.

Huddyszus sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTskeHrE MOJIEKY!L.

Mojenu KpuCTalLINuYeCKUX PEIETOK.

HabGmronenue u rccieqoBaHue N30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

HccnepoBanne mpolecca YCTAaHOBIEHUS TEIUIOBOTO PABHOBECHS IMPHU
TEIJI000MEHE MEXK Ty TOPSUYEH M XOJIOTHOU BOJOM.

N3yyeHune H30TEPMUYECKOro mpolecca (PeKOMEHIAOBAHO HCIOIb30BaHHUE
rdpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTO Mporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUH ISt
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE napameTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEIHUE 3HAYEHUS BEJIMYMH, OMHCBIBAIOIINX
€€ COCTOSAHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. (Camonpou3BOibHAsA — penakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEINIIOBOMY PABHOBECHIO.

Mopnens uaeanbHOr0 Tra3a B TEPMOJAMHAMUKE — CHCTEMa YPaBHEHMHIA:
ypaBHeHHe MenaeneeBa—KianeipoHa M BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kasl KOHIIEHTPAIUsl YacTHIl, BICOKUE
TeMneparypbl. BeipaxkeHue 1uisi BHyTPEHHEW SHEPTruy OAHOATOMHOTO MIEAIbHOIO
rasa.

KBazucrarnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DnemenTapHas paboTa B TepMOJAMHAMUKE. Berancnenue paboThl o rpaduky
mpoiiecca Ha pV-auarpamme.

Teronepenaua  kak  cnoco®  M3MEHEHWs  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHUYECKOW  cucTteMbl 0Oe3  coBepuieHust paboTel.  KoHBekius,
TEIJIONPOBOJIHOCTD, U3ITyUYEHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YaenpHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUe Maiiepa. YaenpHass TEIoTa CropaHus
ToruiuBa. Pacu€r koiMuecTBa TEIUIOTHI Mpu Temionepenadye. Ilonstue o0
aamabaTHOM IIpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsis »3Heprus. KomanuecTBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOJIUHAMHYECKOU CUCTEMBI.

Bropoii 3ak0OH TEpPMOJMHAMHUKH [UJII PAaBHOBECHBIX IHIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMBI IPOXOIUT
eJMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

BTopoii 3aKOH TEpPMOJMHAMHUKHM [JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIEPE/IaTh TEIUIOTY OT 00Jiee XOJIOAHOTO Tena K 0ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnune! aecTBus TeroBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. Hukn Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrareneil. TemioBoe
3arps3HEHHUE OKPYKAIOIIEH Cpebl.

TexHuueckre ycTpoilcTBAa M TEXHOJOTMYECKHE IPOLECCHI: XOJOIUIIbHUK,
KOHJIUIIMOHEP, AU3CJbHBIM W KapOIOpAaTOPHBIN ABUTATENM, MapoBas TypOUHA,
MOJIyYEHHE CBEPXHU3KUX TeMIEpaTyp, YTUIU3AUS «TEIUIOBBIX» OTXOJ0B C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTaHUYECKOTO TOIIIUBA TS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3meHenune Temmneparypsl pu aainadaTHYeCcKOM PaCIIUPEHUH.

Bo3ayuiHoe orauBo.

CpaBHEeHHE yAETbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanue aquabaTHOTO Mpolecca.

KomnbroTepHble MOAENH TEIJIOBBIX JBUTATEICH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEILIECTBA.

UccnenoBanue aauabaTHOro mpoiiecca.

N3ydyeHne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJSIPHOTO B3aWUMOJACHCTBUS WU
TEMIIEPaTypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. HWcmapeHue u kuneHue. Y enbHas
TEIJI0Ta MapooOpa3oBaHusl.

HacepiiienHble ¥ HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJKOCTH.

Bnaxxnocth Bo3ayxa. AOCOIIOTHAS U OTHOCUTETbHAS BIAXKHOCTD.

Teépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIMs CBOMCTB
kpuctauioB. [limaBineHne u Kpucramnuzauus. YJeldbHas TEIIIOTa IUIABJICHUS.
CyOnumarnus.

Jedopmanmu TBEpOTO Tena. Pactsokenue u cxxarue. Capur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TermoBoe pacumpenue KUAKOCTEH W TBEPABIX Tel, 0OBEMHOE U JIMHEHHOE
pacuimpeHue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHMI YacTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO PacCIIMpPEHUs Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEeprun B Pa3oBbIX MMEPEX0aX.

YpaBHeHHE TEMIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kon(PuIMEeHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumnsapasie sBieHus. J[aBiaeHue 1noj1 NCKPUBIEHHON TOBEPXHOCTBIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME TPOUECCHI:  KUJIKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TennoBoe pacuiupeHue.

CBoJCTBa HACBIIIEHHBIX TTAPOB.

Kunienune. Kunenue npy noHM>XEHHOM T1aBJICHUMU.

N3mepenue CUitbl MOBEPXHOCTHOTO HATSKEHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBanue.



Kanumnisipasie saBieHusI.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEpPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BENIECTBA.

Bunbr negopmarnuii.

Habmronenne mansix aedopMarimii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMN.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3/lyXa W OLEHKAa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dunreHTa moBepXHOCTHOTO HATSHKCHHS.

N3mepenne moayns FOHra.

UccnenoBanre 3aBUCUMOCTH  Jedopmaliii  pe3uHOBOro olpasua  oT
MPUIIOKECHHON K HEMY CHJIBI.

Paznen 4. DaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJIeKTpU3alus Tel U €€ MPOsBICHUA. JJIEKTpU4YecKud 3apsaa. JlBa Buaa
ANEKTPUYECKUX 3apsiAoB. [IpOBONHMKM, OUANEKTPUKU U MOJYIMPOBOJHHUKH.
DNeMEeHTapHbId BJIEKTPUUECKUN 3apsa. 3aKOH COXPAHEHUS! BIIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsaioB. Toueunsie 3apsabl. 3akoH Kymnona.

DnekTpuueckoe noise. Ero neicTBre Ha dJIEKTPUUECKUE 3apsiibl.

Hanpsok€éaHocts  anekTpudeckoro  mnossi.  [IpoOnHbiil  3apsn.  Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oJs. OHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IOJs. Pa3HOCTh NMOTEHLMANOB H
HanpspbkeHue. [loTeHnumanbHas SHeprus 3apsiaa B JIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiiga. CBA3b HANPSKEHHOCTH MOJS U Pa3HOCTU
MOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO ToJis (Kak OJHOPOJHOTO, TakK M
HEOHOPOTHOTO).

[TpuHIUI CynepnoO3UIUU STEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JHHUI HANpsHKEHHOCTH O3TUX MOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JusnexTpuku B ANEKTPOCTATUYECKOM noJie. Jusnexkrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCaTOopa.

[TapannenbHOE coeMHEHNE KOHIEHCAaTOPOB. [locnenoBarenbHOe cOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHnueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: AJIEKTPOCKOIL,
AIEKTPOMETP, DBJEKTPOCTaTHYECKash 3alluTa, 3a3€MIICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCaTOphI, reHepatop Bau ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M IIPUHIUII JEUCTBUS DIIEKTPOMETpA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3apSKEHHBIX IJIACTHH.

Mopnensb anexkTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA ITOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsS)KEHHOTO KOHJEHCATOPA.

3apszKa 1 pa3psKka KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

OueHka cui B3auMOJEHCTBHS 3apsSyKEHHBIX TEJ.

HabGnronenune npeBpallieHrs SHEPTUH 3apsHKEHHOTO KOHAEHCATOpa B SHEPT U0
U3JIy4YEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIel KOHAEHCATOP.

Pacnpenenenne pPa3HOCTH MOTEHINAJIOB (HanmpspKEeHUs ) npu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsia KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. ITocmosanubslil 31eKmpudecKuilt mok.

Cuna Toka. IToCcTOSTHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS TNOCTOSHHOTO JJIEKTPUYECKOTO TOKa. MCcTOYHMKHM
toka. Hanpsikenue U u DJ1C é&.

3akod OMa JJ1g ydacTKa LenHu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBUCHMOCTD CONPOTHBIICHUS
OHOPOJHOIO IPOBOJHMKA OT €ro JUIMHBI M IUIOIIAJHA IONEPEYHOIO CEUYCHHS.
Y 1enpHO€ COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, NapaJIEIbHOE, CMENIAHHOE COCAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIEHHBIX AneKkTpuyeckux neneit. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BBbIAENsEMas Ha
pe3ucTope.

OJIC m BHYTpEeHHEE CONPOTUBIICHHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 92JICKTpUYECKOW Ienu. MOIIHOCTh MCTOYHHKA TOKA.
KopoTkoe 3ambikanue.

KonneHcaTop B 1enu nocTOSSHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepenre cuiibl TOKa U HaMpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HAINpSDKEHUs [Js pe3ucTopa,
JIaMITbl HAKaJIMBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOLIAAM MOMEPEYHOr0 CEYEHHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT CONIPOTUBIICHUS PU MOCTOSIHHOM
HaIPSKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMblkaHUE ralbBAHUYECKOTO AJIEMEHTA
1 OIIEHKa BHYTPEHHET0 COMPOTUBIICHUSI.

CrnocoObl coenHeHNsI HICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre CMEIIaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenune yaenbHOro CONpOTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPsDKEHUS I JIAMIIbI
HaKaJMBaHUSI.

VYBenuueHue npenena u3MepeHus amnepMeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUSI NICTOYHUKA TOKA.

UccnenoBanne 3aBucuMocTd J/]C raapBaHMYECKOrO 3JEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMANIOB MEXKIY MOJIOCAMH MCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTbh COINPOTUBICHUS METAIOB OT
TemiiepaTypbl. CBEpXIPOBOAUMOCTb.



DNEeKTpUUECKUN TOK B BakyyMme. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHU. CobOcTBeHHas U IpUMeECHast IPOBOJIMMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIJIEKTPOIUTHYECKAS] TUCCOLMALIUSL.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuid TOK B Tra3ax. CaMOCTOSTENbHBIA W HECAMOCTOSITEIbHBIN
pa3psia. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. 11nasma.

TexHu4yeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: Ta30pa3psIHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpPyOKa, MOIYNPOBOAHUKOBBIE MPUOOPHI: THO/,
TpaH3ucTOp, (HOTOAUOMA, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE ME]IH,
BBITUTABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JAEKTPOITUTOB.

3akoHsbl nekTposnn3a Papanes.

HckpoBoii pa3psa U NPOBOJAUMOCTb BO31yXa.

CpaBHEHHE TPOBOIMMOCTH METAJUIOB ¥ NOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HaOnronenue snexrposusa.

W3mepenne 3apsiaa OTHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIICHUSI ~ TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIEPHON XaPAKTEPUCTUKH THO/IA.

Du3nYeCKHl MIPAKTUKYM.

CrnocoObl n3Mepenus pU3NYECKUx BEIUMYHUH C HUCIIOJIH30BAHUEM aHAJOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIJIIOTHBIE U OTHOCUTENbHBIE OTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJINYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(bu3MYeCKUX BEIMYMH, MPOBEpPKA NPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padoT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pasfenax «YUYEHUYECKUH  SKCHEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

WN3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS ¢ YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemmnoie noHAmMuUA, C6A3AHHbBIE C UYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHUE, HAay4yHbId (DaKT, rumnotesa, (u3MUecKas BeIUUYMHA, 3aKOH,



Teopusi, HAONIOJCHHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTopusl.

Mamemamuxka: pelnieHHe CcUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbona, ux rpapuku u cBoiicTBa. TpuroHoMmerpuieckue (QyHKIHH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl ¥ MX IPOEKLNUU Ha OCU KOOPAMUHAT, CJI0KEHUE BEKTOPOB.

Buonozusa: Mmexannueckoe IBIKEHUE B )KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUI00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPY)KAIOIIEH Cpeibl,
yTUIU3alusg OMOOPraHMYEeCKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
DIIEKTPUUECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumua: NTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE AaTOMOB U MOJEKYII,
MOJIb BEIIeCTBa, MOJIApHAs Macca, MOJyuYeHHE HaHOMATEpUajoB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEN, KHUAKOCTEH U ra3oB, )KUJIKUE KPUCTAILIBI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIIUTHYECKAS AUCCOIUAIINS, TaJbBAHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

T'eocpagpusn: BnaxxHOCTh BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnono2usa: npeodbpazoBaHue JBUKEHUN C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro H OKHJAKOTO TpPEHUS B TEXHHKE, CTaTHUYECKHE KOHCTPYKIUH
(KpOHIITEWH, pemeéTyaTrble KOHCTPYKIMHU), UCTIOIb30BaHNE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBHUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEDP, TEXHOIOTHH
MOJTyYeHUsI COBPEMEHHBIX MAaTepHaloB, B TOM UHCJIE HAHOMATEpUaJOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPOIpPUOOpOB,
ra3opaspsaHble JIaMIIbl, TOJYIPOBOIHUKOBbIE MPUOOPHI, ralbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKka.

Tema 4. Maznummnoe none.

BzaumonencTBie MNOCTOAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexktop MarHUTHOM HWHAYKUUH. [IpuHUMO Ccyneprno3uuuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKIIUU.

MarnutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHHUKA, KATYUIKH U
KpyroBoro Butka). OneIT Dpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBjieHUE U MOAYJb. JIBH>KEHNE 3apSIKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cutbr Jlopera.

MarnurtHoe 1noJie B Beuiectse. @eppoMarHeTuky, rapa- U JUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKHC IIPOLCCCHI: IIPHUMCHCHHC

ITOCTOSTHHBIX MarHuTOB, AJIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETP,
ANIEKTPOABUTATETL SIKOOH, YCKOPUTENIH JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptura  nuHMM  MHAYKIMKM  MarHUTHOTO  MOJsA  IIOJOCOBOIO U
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHui MAarHUTHOM UHAYKIHMH TOJIS JUIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'0 KOJBLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cunia Amnepa.

[HevictBue cunel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MmyyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[Tpuanun JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTO3IEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOWCTB (eppOMArHETUKOB.

HccnenoBanre N€MCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenune cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBiieHuEe DJIEKTPOMArHUTHOM MHAYKIUU. IlOoTOK BEkTOpa MarHUTHOU
naaykuun. JOJIC wHAyKnuu. 3aKOH 3JIEKTPOMAarHUTHOW uWHAyKuun @Papanes.
Buxpesoe anekrpuueckoe none. Toku Pyxo.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. J1C caMOMHTyKIIUH.

DHEeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLIECCHI: WMHIYKUHWOHHAsS
1eYb, COJICHOU], 3alllUTa OT 3JEKTPU3ALNU TEN MPU JIBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

HaOmrotenre ssBjeHus 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUHMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHne caMOMHAYKITUU.

NccnenoBanne 3aBucumoctd D1C cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM UHIYKITUU.

OrnpeneneHue MHIYKIMU BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka MoJienu 3JIEKTPOMarHuTHOTO reHepaTopa.

Pa3zpnesn S. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHUSI.

["apmonunyeckue konebanus. KnHemarnueckoe M JUHAMUYECKOE OIHMCAHHE.
DHepreTuyecKoe OMucaHue (3aKOH COXPaHEHHUS MEXaHUYeCKOW sHepruu). BeiBoa
JTUHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJIEOAHMI U3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

Amrmuutyaa u ¢asza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOTHOM
BEJIMYMHBI C aMIUTUTYyaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactora konebanuit. Ilepron manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTU4eckoro wmastHuka. [lepuoa CcBOOOMHBIX KoJieOaHUN MPYKUHHOTO
MasTHUKA.

[Tonsatue o 3aryxaromux KojedaHusx. BeiHyKneHHbIe koyieOanus. Pe3onaHc.
PesonancHass kpuBasd. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKONIEOaHUS.

TexHu4yeckne yCTpOWCTBA U TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, YaChl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck KoJie0aTeNbHOTO JIBUKEHUS.

HabGnronenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJIeOaHUil rpy3a HA HUTU OT
aMILTATYIBI.

HccnenoBanve  3aTyXalwlUX KoieOaHWW W 3aBUCUMOCTH  Mepuoia
CBOOOTHBIX KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanre koiie0aHUM Tpy3a Ha MACCUBHOM TMPYXHHE C IEJbIO
dhopMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPYKMHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU MIPU KOJIeOaHUAX Ipy3a Ha PY>KUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJEOAHMM HUTSAHOTO U MPYXKHUHHOIO
MasiTHUKOB.

N3yuyeHue 3aKOHOB JIBUXKEHHUSA TeJla B X0JI€ KOJeOaHU Ha yIPyroM MojABeCe.

N3ydeHne NBUKEHNS HUTSHOTO MAasITHUKA.

[TpeoOpa3zoBanue FHEPTUH B MPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIKUX KOJIEOAHUH.

HccnenoBanrie BIHYKICHHBIX KOJIEOAHUH.

Tema 2. InekmpomacHumHubsle KO1€0AHUA.

KoneGatenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
ujealbHOM KoJsiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsija KOHAeHcaTopa C aMIUIUTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUU B UACAIBHOM KOJE0ATeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHBIE Kosie0aHusl. BrinyxeHHbIE
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbIi TOK. MOIIHOCTP MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JIEUCTBYIOIEE 3HAUYEHHE CWIbl TOKA W HaNpsHKEHHS MOpH pasindHou (popme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIAEHCATOpP M KaTyllKa
MHIYKTUBHOCTH B LIENHM CUHYCOMJAJIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHHI.

Uneanpubiii  Tpancopmartop. I[lpomsBoacTBo, mepemadya u TOTpeOsIeHHE
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKU IIpU TPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA U TEXHOJOTHMYECKHE IPOLECCHI: AIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Hemoncmpayuu.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb 4aCTOThI CBOOOJAHBIX KOJICOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['enepaTop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopens 3JIEKTPOMarHuTHOIO TeHEPAaTopa.

BoiHyX/IeHHbIE CUHYCOUIATbHBIE KOJICOaHUsI.

Pesucrop, karymika MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOTO
TOKA.

Pe3onanc npu 1mocinenoBaTEbHOM COCIMHEHUM PE3UCTOpAa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y eTpoiicTBO M IPUHLIUI IEUCTBUS TpaHCcPopmaTopa.



Mogenb JIMHUU 3JIEKTPONEPEaAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOIO TOKAa Yepe3 IOCIENOBATENBHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGmronenue 351eKTpoMarHiTHOrO pe30HaHca.

HccnenoBanrie paboThl MCTOYHUKOB CBETA B €M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCJIOBUA HX pacnpoctpaneHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepron, CKOpOCTh pacrnpoOCTpaHEHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpPaKEHHE, NpPEIOMJICHHE, UHTEpPPEpEeHLHs U
nudpaxuus.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CJIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTpa)XK€HUE,  MPEJIOMIICHUE,
noJisipu3alys, HHTepepeHuns u TudpaKims.

[IIxana >7E€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI pagUOCBS3U U TENEBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAOIIEH CPEBI.

TexHudyeckne yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, pajap, paauonpuéMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yJIbTPa3BYKOBas IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JTTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: ¥ MpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nionenune unrepdepenunu u qudpakiuid MEXaHUYECKUX BOJIH.

AKyCTUYECKHM PE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJeOaHUM.

HccmenoBanne  CBOMCTB  JJEKTPOMAarHUTHBIX — BOJIH: OTpaKECHHUE,
MpesIoMJICHUE, MOJsIpU3alys, udpaKius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOro U yIbTPAPUOIETOBOTO U3TyUECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOTMHENHOE pacupOCTpaHEHHE CBETA B OJHOPOAHOM cpene. Jlyd csera.
ToueuyHbIN UICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OoTpaxkeHusi cBeTa. [locTtpoeHue n3oOpakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN OKa3aTelnb npesoMiaeHus. [1oCTOSIHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [IJIMH BOJIH IMpPHU IEPEX0JE MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully paszfena AByX ONTUYECKUX CPEl.

Xon nyueit B npusme. [ucnepcust cBera. ClioxHBIA cocTaB O€lI0ro CBeETa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHMUS.

ColOuparomie u pacceuBaroiue JuH3bL. ToHkas auH3a. DOKyCHOE
paccTossHUE M ONTHYECKas Ccuja TOHKOM JIMH3bl. 3aBUCHMOCTH (POKYCHOTO
pPACCTOSIHUSI TOHKOU C(hEepUYecKOr JTUH3bI OT €€ NeOMETPUM U OTHOCUTEIHHOTO
MOKA3aTeNs MPEJTOMIICHUSL.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xox nyda, MPOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOMN
ontudyeckor ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpE3Ka IMPsSMOU B
coOMparolUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. [11a3 kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOUYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEpP(EpEHLHOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpuMmepsl KiacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YcIoBUE HaOIIOIEHUS
IJIaBHBIX ~MAaKCMMyMOB TIpM  TAaJE€HUM MOHOXPOMAaTWYECKOro CBE€Ta Ha
TUu(hPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHl: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIM ammapaT, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAs perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHUs CBETA.

Hab6nrogenune noaHoro BHyTpEeHHETo oTpakeHus. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaJlIeIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOTa.

HaoOmronenune natepdepeHnu crera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3ydenne nudpakiimOHHOW PEIIETKY.

Hab6nrogenue nudpakiimoOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habmronenue nomisipuszanuu cBeTa.

[IpumeHeHune noIaponI0B ISl U3YUCHHS] MEXaHUYECKUX HaIPSKECHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTessi MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pPAacCTOSHUS OT BellecTBa (Ha
MPUMEPE KUJKUX JIUH3).

N3mepenne poKyCHOro pacCTOSIHUS pacCEUBAIOIINX JIUH3.

[Tomyyenue n300paxkeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepdepeHny 1 NoJIpu3alii CBeTa.

N3yuyeHue nosspu3alyy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIU3JIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3ePHOTO U3ITYYCHHSI Ha JIBYX IETISX.

HabGmronenue nucnepcum.

HaOmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3mMepenune niMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa U3ITy4YEHUS] CBETOIMOMA TPU MOMOIIN AUGPAKIIUOHHOM

PEIIETKH.
Pa3znes 6. OcHOBBI cIeIHAJIBbHONM TEOPUH OTHOCHTEIbHOCTH.
I'panunpl  NPUMEHMMOCTHM  KJIAacCMYecKor  mexanwku.  [locTynarsl

CIIELIUAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. [IpeoOpa3zoBanus  JlopeHa.
YcnoBue npuuUHHOCTA. (OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHHU U COKPAILICHUE JJTUHBL.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIruUs
MTOKOSI.



TexHu4yeckne yCTPONCTBA M TEXHOJIOTUYECKUE IPOLIECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

VYyeHnueckuit IKCIEPUMEHT, JIabOpaTOpHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W HSHEPIUU  PEIATHUBUCTCKUX 4acTll (1O
dboTorpadusiM TPEKOB 3apPsIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIydeHUE (M3JIydeHUE aOCONIOTHO YEPHOrO TEIa).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotordpdext. OnbiTel A. I'. Ctonerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitnmreitHa aist pororddexra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBeta (B UYAaCTHOCTH, [aBJieHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKarollyro mnoBepxHocTh). Omeitel I1. H.
JleOenena.

BomHoBbIE cBOMCTBA yacTull. Bonnsl ae bpoussa. linaa BonHbl ne bpoiutst n
pasMepbl 00JacTH JIOKAIW3AIlMK JABWXKYIIEHCS dacTuilbl. KoprmycKymspHO-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmepenuit B Mukpomupe. COOTHOIIEHHS] HEONpeAeNEHHOCTEN
I'eitzendepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETP,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi OaTapes,
CBETOUOI.

Hemoncmpayuu.

®doTo3(pheKT HAa yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIIHETO GhoTodddexTa.

UccnenoBanre 3aBUCUMOCTH  COMPOTUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenune nocrosiuaoi [1manka Ha ocHOBe nccienoBanus GoTod¢dexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€pPE3 CBETOMO/ OT HAPSKEHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOeHUs aToma. IlnaHerapHas Mojens aToma
Pezepdopna.

[Toctynatel bopa. U3ny4yenue u norsnomienue GOTOHOB MPH MEPEXojie aToMa
C OZIHOTO YPOBHSI DHEPIUHU HA IPYIrOi.



Buapl ciektpoB. CrieKTp ypOBHEM 3HEPrUM aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4eHHe cBeta. Jlazep.

TeXHUYEeCKHe YCTPOMCTBA M TEXHOJOTHUYECKHE ITPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaGmronenue TMHe4aThiX CIIEKTPOB.

Y CTpOMCTBO M AENUCTBUE CUETUNKA MOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JUIMHBI BOJIHbBI JJa3€PHOTO U3TyUYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

HaOmronenue tmHeyaToro crekTpa.

HccenmenoBanne CIeKTpa pa3peXEHHOr0 aTOMapHOTO BOJOPOJA M U3MEpPEHHE
noctossHHON Punbepra.

Tema 3. @u3zuxka amomnoz20 A0pa u I1eMEeHMAPHLIX YACMUY,.

Hyxknonnass monens snpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio Anpa. M30tomnsl.

PannoaktuBHOCTE. Anbda-pacnag. DIEKTPOHHBIM W TMO3UTPOHHBIN OeTa-
pacnan. ['amma-u3inyyeHue.

3aKkOH pPaJAMOAKTUBHOrO pacnaaa. PaauoakTWBHBIE H30TONBI B IPUPOJE.
CBOICTBa MOHMU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJlOaKTUBHOCTH HA JKHUBBIC
opranu3Mebl. EcrectBenHbIil poH nznydenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifjpe. Snepubie cuiibl. [ledekT macchl sapa.

Anepublie peakuuu. [lenenue u cuntes anep. Anepusie peakropsl. [IpoOaemsr
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl DPa3BUTHUSA
AIEPHON IHEPTETUKMU.

Mertoasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIIbHbIE B3aMMOJCUCTBUA. bapvOHBI, ME30HBI U JIENITOHBI.
[Ipencrasinenne o CtangaptHo Mozenu. KBapk-ritooHHast MOJIENb aJpOHOB.

®uzuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPTHUSl.

EauHcTBO pU3nyeckoil KapTUHBI MUpA.

TexHudyeckre yCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanre TPEKOB YacTUL (M0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3yuenue norsoiieHus 0eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



DOtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpMEHHMOCTh 3aKOHOB (U3UKK JUIsI OOBSCHEHHUS IPUPOJIBI
KOCMHUYECKNX OOBEKTOB.

Mertonbl acTpOHOMUYECKUX HCCaeqoBaHUN. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIBI, PaJHNOTEIIECKOIIbI, BHEATMOC(EepHas aCTPOHOMHSI.

Bun 3Bé3mHoro nHeba. Co3Be3nus, spkue 3BE3MbI, IJIAHETH, UX BUIUMOE
JIBHOKCHHE.

ComnHeuynas cucrema.

Connne. ConmHeunasi akTUBHOCTb. MicTounuk 3Heprun CotHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[(narpamma «CHeKTpaibHbIN Kj1acc —
CBETUMOCTB». 3BE3JBI TJIaBHOM MOCJICAOBATEIILHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCIIENOBATEIbHOCTU. BHyTpeHHEE CTpoeHue
3B&37. COBpeMEHHBbIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii I[Iyte — nama [Manaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranakTuk. PaguoraiakTuku v kBa3apel. UEpHBIE IBIPHI B sAIpax
raJaKkTHK.

Bcenennas. Pacimupennie Beenennoit. 3akon Xa66ina. PazOeranue rajakTuk.
Teopus bosnbmoro B3peiBa. PenukToBoe u3inydeHue.

Macirabnas crpykrypa Beenennoil. MetaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMHUM.

Yuenuueckue naonrwooenus.

HaOmronenus 3BE3nHOT0 HEOGA HEBOOPYKEHHBIM TJIA30M C HUCIIOIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUI JJIsI OTpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3usi CeBEpHOro MOdylIiapus W SpKue
3BE3/IbI.

HaGmronenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUIA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl n3MepeHus: (HU3NYECKUX BEITUYHH C MCIOIh30BAaHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  U3MEPEHUM, HCCIECAOBAHUNA  3aBUCUMOCTEU
(bu3MYeCKUX BEIMYMH, MPOBEpPKA NPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3lellaXx «YUYCHUYECKUH  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O6o0maromee MOBTOPEHUE.



O0o061enne U cucreMaTH3alus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonexynsipHast pu3nKa U TEpMOAMHAMUKAY, «DNEKTpoauHaMuKkay, «Konebanus
U BOJHB», «OCHOBBI CHEHHAIBHOM TEOPHUM OTHOCUTENBHOCTH», «KBaHTOBas
busnka», « IEMEHTbl ACTPOHOMHH U aCTPOPUZUKNY.

Ponp ¢u3ukm W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU cepax NesTeIbHOCTH YeIOBeKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, 3HAYCHUE ONUCATEIIbHOU,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIbHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
bu3ngecKoil Teopuu, poiib GU3NUECKON TEOprur B (POPMUPOBAHUY TIPEICTABICHHM
0 (u3NUecKor KapTUHE MHUPA, MECTO (HPU3UUYECKON KapTUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O MPUPOIE.

MexnpeameTHbie CBS3M.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS C YYETOM COJIEPKATEIbHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMH
MaTe€MaTUKH, OMOJIOTUH, XUMUHU, TeOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO006 HAYUHO20
no3nanua: SBICHUE, HAYYHBIH (akT, rumoresa, (pusnyeckas BETUUYHMHA, 3aKOH,
Teopusi, HaONIOJECHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1adopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHUW. TpuUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKUHMH HAa OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GyHKUMNA. [Ipu3Haku Nom0OMS TPEYroJbHUKOB,
onpeesieHne MIOMAau TOoCKUX GUryp u oobEmMa Ted.

Buonozua: »>nextpuueckue SIBICHUS B JKUBOW MpUpPOIE, KojeOaTeabHbIe
JBW)KCHUSI B JKUBOW MPUPOAE, OHKOJOTMUECKHME PHUCKU TpU MPOU3BOACTBE
DIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpensbl,
yIbTPa3BYKOBasl JMArHOCTHMKA B MEJIWLMHE, ONTUYECKUE SBJICHUS B KUBOU
IIPUPOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpalIbHbIN
aHaIm3.

T'eocpaghusn: wmarHuTHBIE T1ONIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX Py,
dboTochEMKA 3eMHOI OBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOABUTATENb KOOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IEYb,
JUHUY 3JIEKTpONepead, IEKTPOJABUraTeNb, paaap, paIuonpUEMHHK, TEIEBU30pP,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoOBas JAHArHOCTUKA B TEXHUKE,



HpOGKHI/IOHHHﬁ alIiapar, BOJOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBBEIC
HpI/IéMHI/IKI/I, AACPHAA OHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI ee Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VYJIbTATEI

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMs yueOHoro mnpeamera «Duzuka»
JOJKHBI OTpakaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYaOIIMUXCsl PYKOBOICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTALIUM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJMIMOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIeCTBa, pacIIUpeHHE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTU B MPOLIECCE Peaau3allii OCHOBHBIX HAIPaBJICHUU
BOCIIUTATENILHON ESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KAAHCKOI0 BOCIIMTAHUA:

e CchOPMUPOBAHHOCTh TIPAKIAHCKOW  MO3UIMH  OOydYaromerocs  Kak

aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIECTRa;

® [IPUHSATHE TPAAMIIMOHHBIX OOIICYETIOBEYECKUX T'YMAHUCTHUYECKUX W

JEMOKPATUYECKUX [IEHHOCTEN;
® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX IPAXKAAHCKOTO
oOlecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluy;
® YMEHHME B3aWMOJCHCTBOBATH C  COLUMAJIbHBIMH  HWHCTUTYTaMH B
COOTBETCTBHHU C UX QYHKUMUSIMHU U HA3HAUEHHUEM;
® TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU EATEIBHOCTH.
NAaTPUOTHYECKOI0 BOCIIUTAHUSA:
e chopmMupOBaHHOCTH POCCHUMCKOU IpaXX JaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;
® I[ICHHOCTHOE€ OTHOLIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, AOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOopMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STUYECKOIO TOBECHUS;
® CIIOCOOHOCThH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUYEHOTO;

® (OCO3HAHUE JIMYHOTO BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILETO.

3CTETHYECKOI0 BOCIIUTAHUA:

® DOCTETHMYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs OCTETUKY HAYYHOI'O

TBOPYECTBA, MPUCYILIETO PUINYECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3IUYHBIM chepam mpodecCHoHaTBHON NeITeTbHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpINAThH
OCO3HAHHBIN BRIOOpP Oyaymiel mpodeccuu 1 peain30BbIBaTh COOCTBEHHbBIC
’KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
00acTH (U3HKYU Ha TIPOTSKECHUHU BCEH KU3HHU.

IKOJOI'HYECKOI0 BOCIIMTAHUA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPhI, OCO3HAHUE TJIOOATBHOTO
XapaKkTepa S3KOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHWE M OCYILIECTBJICHHUE JICMCTBUM B OKPYXKAaIOIIECW Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YETIOBEUECTBA;

pacIIMpEHUE OIbITA JESITEIBHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE LEHHOCTH HAy4YHOH JesTeNbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4YeHUs: (PU3MKU OCYLIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JESATENbHOCTh NHANBUIyaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble jornueckue aeiicTBMs:

CaMOCTOATENLHO  (OpMyIHMpOBaTH ©  aKTyaIH3UpoOBaTh MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENSITh MENN JCATEIBHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH HX
TOCTHKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH ¥ TMPOTHUBOPEUUS B PacCMaTpPUBAEMBIX
(bU3UYECKUX SBJICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBATh COOTBETCTBHE
pe3yNIbTaTOB IIEJISIM, OIEHUBATh PUCKH MTOCIICICTBUH IEATEIHHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCIOBHSAX peajbHOTO,
BUPTYAJIBHOT'O 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

ba3oBble ucciaenoBarebCKHe AeliCTBUSA:



BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMHU MOHATUSIMUA W METOJIAMU
buznuecKoil HayKu;

BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOMN u MIPOCKTHOMN
NEATETbHOCTH B 00JIacTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJTLHOMY IIOMCKY METOJIOB peIIeHHs 3aj1ad (PU3n4ecKoro
coJiep KaHus, MPUMEHECHHIO Pa3IMYHBIX METOOB IMTO3HAHUS;

BIIAJCTh BHUJAMH JEATEILHOCTH II0 TOJYyYCHHUIO HOBOTO 3HAHHWS, €ro
WHTEPIPETALNH, TPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3INIHBIX YICOHBIX
CUTyalMsiX, B TOM YHCJIIEe MPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKY;

BBISIBJISITh TPUYHMHHO-CJICJACTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3aj1ady,
BBIJIBUTAaTh THUIOTE3y €€ peIIeHHs, HaXOAuTh apryMEHThl  JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPUH
pEIICHMS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJIE PEIICHHs 3a7a4d Pe3yJIbTaThl,
KPUTHUYECKU OIEHUBATHh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (POpMYJIHUpPOBaTH COOCTBEHHBIE 3a7a4ydl B 0Opa3oBaTEIbHOM
JESATEeTLHOCTH, B TOM YHCIIe TIPU U3YUYCHUH (PU3HKH;

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;,
yMETh TIEPEHOCUTh 3HAHWS 1O (QU3NKE B TPAKTUYECKYIO O00JIaCTh
KU3HEIEATEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;
BBIJIBUTaTh HOBBIC UJICU, TTPeJIaraTh OPUTrHHAIbHBIC TTOAX0/IbI U PEIICHHUS;
CTaBUTH MTPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIAJETh HaBbIKAMU MOJYy4YeHUs UHPOpMaUUU (PUINYECKOTO COACpIKAHUS
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IOUCK,
aHalin3, CHCTEMAaTH3alMI0 M HHTEPIPETalri0 HMHPOPMAIUH PA3TUYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  pPEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/ad C COOJI0JeHHEM TpeOOBaHUM 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, T'MTHMEHBI, PEeCcypcocOepe’KeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpPKaHUA B pazIWyHbIX (opmarax c
y4€TOM Ha3zHayeHus HUHGOpMAlMM U UEJNEeBOM ayJAUTOPUH, BbIOUpAs
ONTUMAIBHYIO (POPMY IIPEICTABICHUS U BU3YyATH3AIIH.



KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eCTBHSA:

OCYIIECTBJIATh OOIIeHHe Ha Yypokax GU3HNKA U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMii M CMAr4arh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MUCIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB;

[IOHMMAaThb W  MCHOJIb30BAaTh  MPEUMYyLIECTBA  KOMAaHAHOM U
WHIUBUYaIbHON paOOThI;

BBIOMPATh TEMATUKYy U METOJbl COBMECTHBIX JCHCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT'0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LE€JIM COBMECTHOM JEATEIBbHOCTH, OPTraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTH)KEHHUIO: COCTABIATH IUIAH
JEHCTBUHN, pactpeiessiTh PO ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYK/1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJa W KaKJOTO YYAaCTHHKAa KOMaHJbl B
o0l pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeuiaraTtb HOBBIE IIPOEKTHI, OLICHUBATh HJIEU C MO3WLIHUH HOBU3HBIL,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYILLECTBIISITh TO3UTHBHOE CTPATETHMYECKOE TOBEIAEHUE B Pa3JIMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpaxkeHue,  ObITh
WHULAATUBHBIM.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATH MO3HABATEJBHYIO  JECATEIBHOCTH B
obmactTh (QU3MKU MU AaCTPOHOMHUHM, BBISBISATH MNPOOJIEMBI, CTaBUTh W
(dbopmyrpoBaTh COOCTBEHHBIE 33/1a4K;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PEIICHUS] PACYETHBIX U KAaYE€CTBEHHBIX
3a/ay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIMXCS
PECypCoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacmupsiTb  paMKd  y4yeOHOro mpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

JeNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO 3PYIUIIMA B 00JaCTH
(U3UKM, TOCTOSHHO TMOBBIIATH CBOM 00pa30BaTENIbHBIM U KYJbTYPHBIN
YPOBEHb.



CaMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEJISM;

BJIAJETh HaBBIKAMU I[I03HABAaTEJIbHOW pedIeKCuu KaKk OCO3HaHMS
COBEPIIAEMBIX JIEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHMUI;

HCIIOJB30BaTh MpUEMBI pediieKCuu Il OLEHKH CUTyallud, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO NPUHUMATH PELICHUS IO UX
CHYDKCHHUIO;

NPUHAMATh MOTHUBBI U apryMEHTHl JPYIUX [PU aHaJIu3€ pPE3yJbTAaTOB
JEATEIIBHOCTH;

MIPUHAMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JIPYTUX [PU aHAJIW3€ PE3YJbTATOB
JESATCIBHOCTH;

MPU3HAaBaTh CBOE MPABO U MPABO JPYTHX HA OLTUOKH.

B mponecce AOCTHKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHMS MPOrPAMMBI IO
busuke Uil YpOBHSA cpedaHero ooimero oOpa3oBaHus Yy oOydarouimxcs

COBEpPIIICHCTBYETCS HYMOLIMOHATbHBIH UHTCILJICKT, IPE/IOJIararoIIHH
c(hOpMHUPOBAHHOCTH:
® CaMOCO3HAHWs,  BKJIIOYAIOIIETO0  CIOCOOHOCTh  IMOHUMAaTh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUICTh HAIIPABJICHUS Pa3BUTHSA COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOPETYJIMPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIOCOOHOCTH aJalTHPOBATHCA K
OMOIMOHAIILHBIM W3MEHEHUSIM U TMPOSBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAOIICH CTPEMIICHUE K JTOCTHKEHUIO TIEIH
U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOS U3
CBOHMX BO3MOKHOCTEH;

OMIATHH, BKJIIOYAMOMIEH CIMOCOOHOCTh IMOHWMATh  3MOIMOHAIHHOE
COCTOSIHUE JPYTHX, YYWUTHIBaTh €r0 TIPH OCYIIECTBICHUHM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTICPEIKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKIIFOYAIOIINX CIOCOOHOCTh  BBICTpaMBaTh
OTHOIICHUSI C APYTHUMH JIOJbMHU, 3a00THUTHCS, TPOSBISATH WHTEpPEC W
paspeniatb KOH(QIUKTHI.

ITPEAMETHBIE PE3VJIbTATBI



K xonmy oOydenuss B 10 knacce npeaMeTHbIC pe3ysibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMCHUIN:

® [OHMUMATh pPOJb (U3UKA B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
OKOJIOTHYECKOM, COIMAIBHOW M JOTHYECKOM cdepax esTeTbHOCTH
YeJIoBeKa, POJb U MECTO (PM3HKU B COBPEMEHHOW HAy4YHOW KapTHHE MUDA,
3HAUEHUE OIUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIbHONH U
MPOTHOCTUYECKON  (QYHKIUNA  (PU3MYECKOM TEOpUM —  MEXAHUKH,
MOJICKYJIIPHON (PU3UKU ¥ TEPMOJMHAMHUKHU, POJIh (U3HUECKOW TEOPUH B
(dbopMHpOBaHUU MTPEACTABICHHUMN O (PU3UUECKON KapTHHE MHPA;

® pasnuyaTh YCJIOBHS TNPUMEHHUMOCTA Mojeled (U3MYECKUX Teln W
poLeccoB (SBIEHUM): WHEpIHMAIbHAS CHCTeMa OTCYETa, aOCOIOTHO
TBEpIOE TEJO0, MAaTepualbHAsl TOYKA, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJHOE TMajieHne, aOCOJIOTHO ympyras aedopmaivs, aOCOIIOTHO
yIpyroe u abCoMIOTHO HEYTPYTOe CTOJIKHOBEHUS, MOJICIIN Ta3a, KUJKOCTH
U TBEPAOro (KPUCTAILUIMYECKOTO) Tella, UIealbHbI ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

® paziInyath YCJIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® aHAJTM3UPOBATh U OOBSICHATH MEXAaHWYECKHME TMPOIECChl U  SIBICHHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBWXXEHHS, (POpMYJIbl KHHEMAaTHUKA PaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amwiiess mjis CKOpOCTH U TEpPEMEIICHMUS,
3akOHbl HproOTOHA, TpUHOMO OTHOCUTENIbHOCTM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
SHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
YCIOBHSI paBHOBECUS TBEPAOro Teila), MpU HATOM HCHOJIb30BATh
MAaTEMAaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, Broporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIYJbCa U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

® AHAIM3UPOBATH U OOBSACHITH TEIJIOBBIE MPOIECCHI U SIBICHUS, UCIIONIb3YS
ocHOBHbIe MOJOkeHUd MKT u 3aKkoHBI MOJEKYISIpHOW (UBMKU U
TEPMOJMHAMHUKUA (CBA3b JIABJICHUSA UJCATBHOIO Ta3a CcoO CpeaHei
KUHETUYECKOW DSHEPIUEN TEIUIOBOIO JBMXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CpPEOHEHW KHUHETHYECKOMN
SHEPrUeN TEIJIOBOIO JBUKEHUS €r0 YacCTHll, CBSA3b JABJICHUS HACATbHOIO
raza C KOHUECHTpPAIMEW MOJIEKYJ M €ro TEMIIEpaTypOr, YpPaBHEHHUE



MenpaeneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPAHEHMSI SHEPIMU B TEIUIOBBIX MPOLECCAxX), IPU ITOM HUCIIOIb30BATh
MaTeMaTUYECKOE BBIPa)KEHUE 3aKOHOB, YKa3bIBaTh YCHOBUSA
IIPUMEHUMOCTH yYpaBHEHUsI MennaeneeBa—KianenpoHa;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKUE SIBICHUSA, HCIOIb3YS
OCHOBHBIE TOJIOXKEHUS U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, IIOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHUI CYIEPIO3UIUN DIIEKTPUUECKHUX
IIOJIEN, TIPY DTOM yKa3blBas YCJIOBHsA NPUMEHMMOCTH 3akoHa Kysona, a
TaK)K€ IMPAKTUYECKH Ba)KHbIE COOTHOLIEHUS: 3aKOHbI OMa Jiis ydacTka
Henu W Ui 3aMKHYTOM DJJIEKTPUYECKOM Lenu, 3akoH Jxoyns—JleHua,
npasuia Kupxroda, 3akonsl dapanes A1 31€KTpoau3a);

ONMKCHIBATh (PU3MYECKHE TPOLECCHl U SBJICHUS, HCIOJIb3Ysl BEJIMYMHBIL:
IEPEMEILICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIBI, JaBJIEHUE, NOTCHUWAJIbHAsI DJHEPrUs, KUHETHYECKas
SHEprusi, MexaHuueckas SHeprusi, padoTa CHJIbI, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSHKECTH, CUJla YIPYTrOCTH, CUJIa TPEHUS, MOIIHOCTb,
SHEPrusl B3aMMOJACUCTBUS Tena ¢ 3emi€dl BOMM3M €€ TOBEPXHOCTH,
sHEprus ynpyro gedopmanuu MOpPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsI TeMIleparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaIbHOTO Trasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEMIoOBOro
JBUTATEIIS; JIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD JIEKTPUYECKOTO MOJIS,
HaIpsDKEHHOCTh  TIOJII TOYEYHOIO 3apsifa WIM 3apssKeHHOro 1apa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUHAI 3JIEKTPOCTATUYECKOrO IMOJ,
Pa3HOCTh  MOTEHLMAJNOB, JJIEKTPOABMKyLIas Cuia, CHJIa  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHUE yYacTKa LENH C IOCIEI0BATEIbHBIM U
MapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHHUYECKOE JIBHKEHUE, TEIUIOBOE JBMIKEHHE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKeHUe, muddysus, ucrnapeHue,
KUIICHUE U KOHJEHCAlMs, IUIaBJICHUE U KPUCTAIIIN3AL|s, HAIPABIECHHOCTD
TEIUIONEpENadH, IEKTPU3aLUs TEJ, SKBUIIOTCHIMAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
OPYrol €  HCIOJB30BaHMEM  NPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHUPOBATh pE3yJbTaThl MOJYyYEHHOU



3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BHUAE TpadukoB ¢ ydETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeaTh BIBOJIBI MO pe3yJibTaTaM
UCCIIeI0BAaHNUS;

MPOBOJUTH KOCBEHHBIC H3MEPCHHS (U3MYECKUX BEJIMYWH, TPH ITOM
BBIOMpaTh ONTHMAJBHBIA METOJ WM3MEPEHHs, OIEHUBATh aOCONIOTHBIE U
OTHOCHUTEJIBHBIC MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAJILHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYeHHbIE Pe3yibTaThl U J€NaTh BBIBOJ O CTaTyce MPeIIOKEHHOM
TUIIOTE3HI;

coOJroAaTh paBuiia 0E30MacHOr0 Tpy/la MPU MPOBEACHUN UCCIICIOBAHUIN
B paMKax y4yeOHOro OJKCIEPUMEHTa, TMpaKTHKymMa U  ydeOHo-
HCCIIEIOBATENIbCKONM M MPOEKTHOM JEATENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETBHBIX YCTPOUCTB U 1a00OPaTOPHOTO 000PYAOBAHMS;

pemiatb pacy€THbIE 3aJaud C SIBHO 3aJaHHOW W HESIBHO 3aJaHHOU
(bu3MYecKoil MOJENbI0: Ha OCHOBAHWU aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3Mueckoll MoOAeNM, OTBeyarolled TpeOOBaHUAM 3ajayw,
OpPUMEHATH  (OPMyINBI, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJaThl
bU3NYEeCKUX TEOpUH TPHU UCIOJIb30BAHUM MATEMATHUYECKUX METOJ/IOB
pelIeHus 3a/1ay, TPOBOJUTH PACUEThl HA OCHOBAHWU MUMEIOIINXCS JTaHHBIX,
aHAIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATH METOIBI PEUICHHUS C
y4ETOM TOTYYSHHBIX PE3yIbTATOB;

pemath KadeCTBEHHBIC 3aJauyd, TpeOylollue MNPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3leNoB Kypca PU3UKU, a TAKXKEe WHTETpaIli 3HAHUN U3 IPYTHX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PacCyKJIEHUI ¢ OMIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3HYECKUE SBICHUS;

UCIIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTENHHBIX MTPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTH TMPUMEPHI BKIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESTENbHOCTH YEJIOBEKa, CBSA3aHHOW € (DU3MYECKUMHU MPOLIECCAMH, C
MO3UIINHI IKOJIOTHUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOIOTIONH30BAHUN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU JTOCTHKCHHM
HAyKd W TEXHOJOTUW JJig JajdbHEHIIero pa3BUTUS YEIOBEUYECKOIrO
00IIIeCTBa;



® TPUMEHATH Pa3IMyYHBIE CIIOCOOBI paboThl ¢ MH(pOpManuel (HU3NYECKOTOo
COJEpKaHUSI C HCIOJB30BAaHHEM COBPEMEHHBIX HH()OPMALIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(DOpPMAIIMOHHBIE
TEXHOJOIMM Uil TIOUCKA, NepepalOTKU U TPEAbsIBICHUA Y4YEOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uH(pOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4yaeMyro  HMHQOpMAlMIO M OLEHUBaTh €€
JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOIIMXCS 3HAHWI, TaK U Ha OCHOBE
aHaiM3a UICTOYHUKA HUHPOpMaLIUK;

® [POSIBIATH OpraHu3alOHHBIE U N03HABATEJIbHBIC yMEHUs
CaMOCTOATEJIBHOTO  NPHOOPETEHHMs] HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U y4eOHO-UCCIIEI0BATENbCKUX padoT;

e paboTaTh B TpYIIE C HCHOJHEHUEM pPa3IMYHBIX COLHUAIbHBIX PpOJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAMOHATIBHO paclpeaessiTh ACSITeIbHOCTD
B HECTAHJAPTHBIX CUTYalUsX, aJ€KBATHO OLIEHUBATh BKJAJ] KaXXIOTO U3
YYaCTHUKOB T'PYNIIbI B pEIIEHUE PacCMATPUBAEMON MTPOOIIEMBI;

® [IPOSIBJISATH MOTUBALMIO K OyAyled npoheccuoHanbHOW AESITENBHOCTH 110
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO POQuIs.

K xonmy oOydenuss B 11 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTH y 00YUArOIINXCS YMEHU:
® [OHMUMATh pPOJIb (UBUKA B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIMAIIBHON M 3TUYECKON cdepax ASSTEIHHOCTH YeJIOBEKa, POJIb U MECTO
GU3MKKM B COBPEMEHHOW HAy4YHOM KapTHMHE MHpA, POJIb aCTPOHOMHHU B
MPAKTUYECKON  JIeITEIbHOCTH YeJOBEKa U  JajbHEWIIeM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIHUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETFHON M TMPOTHOCTUYECKON (PYHKIUN (HU3UIECKON TEOpUH —
ANEKTPOAMHAMUKH, CHEUHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
buszuku, poab Guznueckoil Teopuu B (POPMHUPOBAHUU MPEICTABICHUN O
(bu3nYecKoil KapTHHE MHUPaA, MECTO (PU3HYECKOM KapTHHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE;
® pasnuyaTh YCJIOBHS TNPUMEHHMOCTH Mojeleld (U3MYECKUX Tel W
MPOIIECCOB  (SIBJICHUI): OJHOPOJAHOE AJIIEKTPUUYECKOE U OJIHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKHE KOJIeOaHUs, MAaTEMAaTUYECKUN MasiTHUK,
UJeaTbHbIA MPYKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCaTbHbIN
KOJIeOaTeNbHbII KOHTYP, TOHKAs JIMH3a, MOJIEJIEN aToMa, aTOMHOI'O si/ipa U
KBAHTOBOM MOJICJIH CBETA;



paznuyaTth ycioBHs (TpaHUIBI, O00JACTH) MPUMEHUMOCTH (DH3UIECKUX
3aKOHOB, TIOHMMATh BCEOOIMA XapakTep (pyHIaMEHTaTbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJEKTPOMATHUTHBIE TPOIECCHl M SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI DJEKTPOJAMHAMHUKUA U
CIEUAIbBHOM  TEOPUHM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHHS
AJEKTPUYECKOrO 3apsana, cuina Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMArHUTHOM  WHAYKUuMHM, npaBwio Jlenma, cBs3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM Ienmu CO CKOPOCThIO
W3MEHEHMs]  CHJIbl  TOKa,  TOCTYyJIaThl  CHEIUaIbHOW  TEOpHUU
OTHOCUTEJIbHOCTH DUHIIITEITHA);

aHAJU3UPOBATH U OOBACHITH KBAHTOBBIC IIPOLIECCHI U SBJICHUS, UCTIONb3YsI
MOJIOKEHUsI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  OUHINTEHHA A
dbotorpdexra, mepBpli U BTOpoM mocTynarel bopa, mnpuHIUN
COOTHOIIIEHHsI HeonpeaenéHHocTell [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAacCOBOTO YMCENl M SHEPTUU B SACPHBIX PEAKIUSIX, 3aKOH
PaIMOaKTUBHOIO pacIiajia);

OMHCHIBATh (DU3UYECKHE TPOILECCHl W SBIICHUS, HWCIIOJIBb3YS BEIMYWHBIL:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MoJIsI, Pa3HOCTb TMOTEHLUAJIOB, OAJIEKTPOJABMKYINAS CHJIA, WHIYKIHS
MarHUTHOTO TI0JISl, MarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIa CAMOMHAYKIUHU, SHEPrusi MArHUTHOIO TMOJS
MPOBOJAHUKA C TOKOM, PEIATHUBUCTCKUN HUMITYJIbC, IIOJHAs SHEPrus,
DHEPrus TIOKOSI CBOOOJHON 4YaCTHUIbI, DHEPrusi U UMITYJIbC (HOTOHA,
MacCOBOE YMCIIO U 3apsil Apa, SHEPTUSI CBSI3U S]1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUM:
AJIEKTPOMArHUTHAsI MHAYKIIMS, CAMOMHAYKIIUS, pe30HAHC, HHTEep(hEepeHIIUS
BOH, Judpakmus, JTUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
dotosnextpudeckuit shdext (pororddexr), ampda- u Oera-pacmajbi
a5ep, raMMma-usiydeHue sjaep, (pU3MyecKkue NPUHIMIBI CHEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpaBJICHUE HMHAYKIMA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, cuJibl AMrnepa u cuiibl Jlopenna;

CTpOUTH M300pakeHUe, CO3aBaEMOE TJIOCKUM 3€PKaIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIAralolIMe ACTPOHOMUYECKHUE MOHATHS, TCOPUH U
3aKOHBI JIJI1 aHalnM3a ¢ OOBSACHEHHS (U3UYSCKUX IPOIECCOB,
MPOUCXOMSIIUX B 3BE3JaX, B 3BE3/IHBIX CUCTEMAaX, B MEKIaJlaKTHUECKOU
cpeje; ABUKEHUsI HEOECHBIX T, IBOJIIOLUM 3BE3]] U BCelleHHOI;



MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIOJIB30BAaHUEM TMPSAMBIX HW3MEPEHUN, MPU HOTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl IOJIYYEHHON 3aBUCHMOCTHU
¢bu3nyecKknx BEIWYMH B BHUJAE TpadUKOB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JlelaTh  BBIBOJABI IO  pe3yjbTaTaM
UCCIIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBbIC H3MEPECHHS (U3MYECKUX BEJIMYMH, TPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJ[ M3MEPEHUs, OIEHWBATh AOCOJIOTHHIE H
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUM;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON THUIIOTE3bI: INIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY, aHAJTM3UPOBATh
MOJIyYECHHbIE PE3yJbTaThl U JIeJIaThb BBIBOJ O CTaTyce MPEaJIOKEHHOU
TUIIOTE3bI;

OMHUCHIBATh METO/IbI MOJYYEHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
coOJroaTh TpaBuiia 0E30MacHOr0 TPy/la MPU MPOBEJACHUN UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIEPUMEHTa, TMpakTUKymMa U  ydeOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCHOJIb30BAaHUEM
W3MEPUTETHHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBAHHS;

peuiaTte pacyETHBIE 3a4ayd C SBHO 3aJaHHOM W HEABHO 3aJIaHHOU
¢bu3nYecKol MOJIeIbI0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
dbu3nyeckre MojeNid, OTBEYarolre TpeOOBaHMAM 3ajlauyd, MPUMEHSTh
(dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (PU3UUECKUX TEOpHil
MpU  HCHOJIb30BAHUM MAaTEMaTHUUYECKUX METOJIOB pElIeHus 3ajaad,
MPOBOJIUTH PACUYEThl HA OCHOBAaHWU MMEIONIUXCS JIaHHBIX, aHATU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUSI C YUETOM IOTYyYEHHBIX
pEe3yJIbTATOB;

pemath KadyeCTBEHHbIC 3a7auM, TpeOylollhe NPUMEHEHUs 3HaHUU U3
Pa3HBIX pa3JeioB Kypca (PU3UKHU, a TaKKe UHTErPAllMU 3HAHUNU U3 JPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIETIOYKY PaCCyX JIECHUI C OOPON HA M3YyUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH
U (U3NYECcKue SIBJICHUS;

HCIIOJB30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

MPUBOJNTh TPUMEPHI BKIAJa POCCUUCKUX H 3apyOCkKHBIX YUECHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHU;

aHaJM3UPOBATh U OLICHUBATH MOCJICACTBUS OBITOBOM M ITPOU3BOJICTBEHHOMN
NESATeTbHOCTU YeJIOBeKa, CBA3aHHOW ¢ (PU3MUECKMMM Mpolieccamu, C



MO3ULIUN 3KOJOTMYECKON 0€30I1aCHOCTH, MPEACTABIEHUI O palliOHATIBHOM
MPUPOOTNOIb30BAHUM, @ TAKXKE€ Pa3yMHOM HCIIOIb30BAHUU JTOCTHXKEHHM
HAYKM W TEXHOJOTMW [ JAJbHEHILIETO Pa3BUTUA YEJIOBEYECKOIO
00I1IeCTBa;

NPUMEHATH pa3jlyHble CocoO0bl paboThl ¢ nHpopManuen (GU3NIecKoro
COJEpKaHUSI C HCIOJB30BAaHHEM COBPEMEHHBIX HH(DOPMALIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(DOpPMAIIMOHHBIE
TEXHOJIOTUM JUIsI TIOMCKA, NEpepadOTKU M TMpEeAbSBICHHUS Yy4eOHOU W
Hay4YHO-TIOMYJISIpHON MH(GOPMAIIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
uH(OpMAIUK, TONYYECHHOW W3 PA3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHANMM3UPOBAaTh  TOJIydyaemMyr  uH}oOpmanuioo W OICHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaiM3a UICTOYHUKA HUHPOpMaLIUK;

MPOSIBIISTH OpraHu3alOHHBIE U N03HABATEJIbHBIC yMEHUs
CaMOCTOATEJIBHOTO  NPHOOPETEHHMs HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHUSI IPOECKTHBIX U y4eOHO-UCCIIE0BATENCKUX padoT;

paboTaTh B TpyNIE C HCIOJTHEHUEM PAa3JIUYHbIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATH PA0OTy TPYMIIBI, PAIIMOHATIBLHO PACIIPEACTATh AeATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallUsX, aJIeKBATHO OLIEHUBATh BKJIAJ KaXIOro W3
YYaCTHUKOB TPYNIIbI B pEIEHUE PacCMATPUBAEMON MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyayHiel npoecCuoHaNbHOU ACSTENIBHOCTH 110
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO POQuIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoasnbie | IlpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
Pa3zaen 1. HAYYHBINM METO/ ITIO3HAHWS ITIPUPO/IBI
1.1 HayuHblii MeTO1 TO3HAHUS TPUPOIBI 6 bubmoreia HOK
' Y A PHpOA https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Paznen 2. MEXAHUKA
bubmuoreka [{OK
2.1 Kunemarska 10 ! https://m.eds00.1u/f16b68d7
bu6nmoreka [JOK
2.2 Humanka 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiica TBEpIOro Tea > 1 https://m.edsoo.rn/f16b68d7
bubmnoreka [IOK
24 3aKOHBI COXpPAaHEHUS B MEXAHUKE 10 1 hitps://m.cdsoo.rw/f1 6b68d7
Hroro no paszneny 35
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
N bu6mmoreka [{OK
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUU 15 1 hitps://m.cdsoo.w/f1 6b68d7
32 Tepmonunamuka. TernoBble MalTUHBI 20 1 bubmorexa LHOK

https://m.edsoo.ru/f16b68d7
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13 ArperaTHble COCTOSIHUS BelecTBa. Pa3oBbie 14 bubnnorexa [IOK
' MEePEXObI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pazpnen 4. DJIEKTPOJIUHAMUKA
bu6mmoreka [JOK
4.1 uekTpirieckoe noje 24 https://m.edsoo.ru/f16b68d7
N N bubmuoreka [JOK
4.2 [TocTOsTHHBIN 37IEKTPUYECKUI TOK 24 hitps-//m.cdsoo.rw/fl 65687
bubmnoreka [IOK
43| TowH B pasmHEX cpenax 0 https://m.edsoo.ru/f1 6b68d7
Hroro no pasneny 54
Pa3zaen 5. PUSMYECKUM TIPAKTUKYM
N bubmuoreka [JOK
> Dusirieckiit MpaKTHKyM 16 16 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 16
bubmnoreka [IOK
PesepBHOE BpeMms 10 https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB 110 [IPOIT'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KIIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Kontposbnsie | IIpakTnyeckue
NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJIMHAMMKA
bubmuoreka [{OK
1.1 MaruuTtHoe mnoJjie 14 https://m.edso0.ru/39859¢f
1
bubnnoreka [HOK
1.2 DneKTpoMarHuTHas UHIYKITUS 13 1 https://m.edso00.ru/39859¢f
1
Uroro no pazgeny 27
Paznen 2. KOJTEBAHUS U BOJIHBI
bu6mmorekxa [JOK
2.1 MexaHnndeckue KojaeOaHus 10 https://m.edso0.ru/39859¢f
1
bubmnoreka [IOK
2.2 DneKTpOMarHuTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f
1
MexaHWUYeCKHEe 1 IEKTPOMArHUTHBIE bubmorexa LOK
2.3 P 10 1 https://m.edso00.1u/39859¢f
BOJIHBI |
bubmnoreka IJOK
2.4 Onruka 25 1 https://m.edsoo.ru/39859¢f

1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

Wroro no pazneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPHU OTHOCUTEJIBHOCTH
bubmnoreka [IOK
3.1 OcnoBel CTO 5 1 https://m.eds00.ru/39859¢f
1
Uroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 KopnyckynsipHO-BOJIHOBOW Jyalin3m 15 https://m.edso0.ru/39859¢f
1
Bbu6mmorexa [JOK
4.2 ®dusuka atoma 5 https://m.edso0.ru/39859¢f
1
bu6mmorekxa [JOK
®du3uKa aTOMHOTO Spa U 3JIEMEHTapHBIX
4.3 5 https://m.edso00.ru/39859¢f
YacTHIl )
Hroro no paszneny 25
Pazpnen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
bu6nmoreka [JOK
5.1 DIeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edso0.ru/39859¢f
1
Hroro no pasneny 12
Pazznen 6. PU3SHUECKHUI MPAKTUKYM
bubmnoreka [IOK
6.1 du3nyecKkuil NpakTUKyM 16 16 https://m.edso0.ru/39859ef
1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no paszneny 16
Pa3nen 7. OBOBIHIAIOHIEE IOBTOPEHHUE
CucremaTu3aius 1 0000IICHIE
MIPEIMETHOTO COJICPIKAHUS U OTIBITA bubmorexa [IOK
7.1 P P . 15 https://m.eds00.ru/39859¢f
NEeSATEILHOCTH, TPHOOPETEHHOTO MTPH |
n3ydeHuu kypca pusuku 10 — 11 knaccos -
Uroro no pazgeny 15
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f
1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




INIOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Kosan4yecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabusbie | IIpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 ®usnka — pyHAaMeHTaIbHAS HAYKa O | bubnmnorexka [JOK
IIpUpOJIE https://m.edsoo.ru/1beef346
) Hayunblif MeTO/1 TO3HAHUS ¥ METO/IbI 1 bub6muoreka [IOK
WCCIeIOBaHUs (PU3NYECKUX SIBICHUIN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MPOIIECCe
3 no3HaHus npupoasl. Habmronenue u 1 Eubmorexa OK
pHp ) https://m.edso00.1ru/34¢49931
9KCIIEPUMEHT B (hU3HKe
4 CriocoOb1 n3MepeHus: GPU3NIECKUX | bu6mmoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUN PU3NIECKUX 1 bubmorexa [TOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢pusuke. Pospb un
6 MecTo GU3NKU B (pOpMUpPOBaAHUHT | bubmuoreka [IOK
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKON AESITETbHOCTHU JTIOACH
Mexannueckoe nBuxkeHue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh | bub6mmoreka [IOK
MEXaHUYeCKOro ABrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOparHas 3a/1a4M MEXaHUKU
8 Paaunyc-BekTop MatepraibHON TOUKH, 1 bubnmnoreka [JOK



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931
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€T0 IMPOCKIHUH HAa OCU KOOpAHWHAT.

Tpaektopus. [lepemenienne. CKOpOCTb.

WX mpoeknuu Ha OCH KOOPIUHAT

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

PaBHOMEpHOE IPSIMOJIMHEWHOE
nekenue. I'paduueckoe onucanue

bu6mmoreka [IOK

9
PaBHOMEPHOTO MPAMOJMHENHOTO https://m.edsoo0.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMeeHuid U CKOPOCTEM. bubnmnoreka [JOK
Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe nBHKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. bubnmnoreka [JOK
[IpssMosuHEITHOE ABUKEHHE C https://m.edso0.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanwme

12 MPSAMOJIMHENHOTO JIBHXKEHUS C bubmorexa TIOK

P https://m.edsoo0.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoboaHOe najzeHue. Y CKopeHue

13 CBOOOJIHOTO TAJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOpAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHU U UX rpaduku

14 JIBmkeHue Tena, OpOIIeHHOTO MO/ bubmorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpusonuHeliHoe nBUXKEeHUE. [[BUKEHME
110 OKPYKHOCTH. YTJIOBasl U JJUHEWHAs

15 ckopocTts. [lepron n yacrora bubmorexa [IOK

p - Hep ' https://m.edso0.ru/33196fbe
LlenTpocTpeMHUTENIbHOE U TIOJTHOE
YCKOpEHHUE
16 KonTponbHas pabota mo teme bubnmnoreka [JOK



https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/30a108a5

"Kunemartnka"

https://m.edsoo.ru/1242{32¢

ITepsblif 3axk0H HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.

bu6mmoreka [IOK

17
[Tpuniun otHOCUTENBHOCTH ["anumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHblie cHCTEMBI OTCUETA
. bubmmoreka [JOK
Cuna. PaBHOZEHiCTBYIOIIIAS CHUJla.
18 . https://m.edsoo.ru/141d383
Bropoii 3akon Hetotona. Macca 7
19 Bzaumopeiictue Ten. Tpernil 3akoH bu6muoreka [{IOK
Hrrorona https://m.edsoo.ru/57dba505
ITpuHumn cynepno3uiuu cui. PemieHue
20 3ap ay Ha 1 }I//IMSHGHI/IG 3aKOHOB bubmorexa [JOK
A p https://m.eds00.ru/bdf997fb
Hsrotona
3aKOH BCEMUPHOTO TSATOTECHHUS.
21 DKBUBAJICHTHOCTh TPABUTAIIUOHHON U bubmorexa HOK
. P B https://m.edsoo.ru/9aba2b0a
MHEPTHOU Macchl
2 Cuna TSKeCTH U YCKOPEHHE bubnuotexa [JOK
cBOOOIHOTO ITaCHUS https://m.eds00.1u/22757£26
JIBKeHHe HeOSCHBIX TeI M MX
” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bu6mmoreka [IOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnmoreka [JOK
24 Cuna octu. 3akoH ['yka. Bec Tena
11a YHpYTOCTH. SaKOH 1 yK e https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuasI cun bubnmnorexa [JOK
25 TpeHus. J[BUKEHHUE B )KUIKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4E€TOM CHUJIBI COIIPOTUBIICHUS CPEBI https://m.edsoo.ru/2cb29676
26 Hasnenue. ['napocraruueckoe but6mmoreka [JOK



https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/bdf997fb
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nasienue. Cuiia Apxumena

https://m.edsoo.ru/a28aa7ad

AOGCOTIOTHO TBEPIOE TEIO. bubmuorexa [JOK
27 ITocTynarenbHOE U BpalaTesbHOE bubnmnorexa [JOK
JIBU>)KEHUE TBEPJIOTO TEJla https://m.edsoo.ru/2b95d57¢
bubmuorexa [JOK
MOMEHT CUIIBbl OTHOCUTEIBHO OCH
28 https://m.edsoo.ru/653d345
BpaieHus. [lnedo cuibl 9
CrnosxeHue cuil, NpUIOKEHHBIX K
79 TBepAOMY Teny. LIeHTp TskecTH Tena. bubnuoreka IIOK
VYcnoBust paBHOBECHS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
bubnunoreka [JOK
30 Pewrenue 3anau
A https://m.edsoo.ru/dc1caac0
31 KonTponbhas padbota no teme bubnmnorexa [JOK
"Iunamuka. CtaTka TBEpIOro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepraibHOU TOYKH,
bubmuoreka [JOK
CHUCTEMBI MaTepUalbHbIX TOUeK. LleHTp
32 https://m.edsoo.ru/4bb8294
Macc CUCTEMbI MAaTEPUAIIBHBIX TOYEK. b
Teopema o IBMKEHUU LIEHTpa Macc -
WMITysibe CUIIBI M H3MEHEHHUE HMITYJIBCA
33 Tena. 3aKOH COXPaHEHMsI HMITyJIbCa bubmmorexa LIOK
' P 4 ' https://m.edsoo.ru/13f0a221
PeakTuBHOE NBMKEHME
MoMeHT uMItysbca MaTepUAIBHON
34 Touku. IIpencrasiienne o coxpaneHuu bubnnorexa [JOK
MOMEHTA UMILYJIbCA B IIEHTPAIbLHBIX https://m.edsoo.ru/d6532¢b9
MOJISAX
bu6mmoreka [IOK
35 Permrenue 3amau 1

https://m.edsoo.ru/f7706d63



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/9f5a574c
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Pabota cribl Ha MaJIoOM U Ha KOHEYHOM
nepemenieHuu. ['paduyueckoe

bubnmorexa [IOK

36
MpeACTaBICHUE paOOTHI CHITHI. https://m.edsoo.1ru/913974c7
MonHocTh CHIIBI
Kunernueckas sueprus. Teopema 00
37 W3MEHEHUU KMHETHYECKOW SHEPT U bubmorexa [TOK
. p https://m.edsoo.ru/9a5e¢2e74
MaTepuaIbHON TOUKU
[ToTeHuumanbHble U HEMOTEHLUATIbHbIE
38 cunbl. [loTennmansHas sHeprus. Bropas bubmmorexa [IOK
) prits. P https://m.edsoo.ru/554bafcc
KOCMMUECKasi CKOPOCTh
TpeTbsa kocMuyeckas CKOpocTb. CBSI3b
paboThl HEMOTEHLIUATIBHBIX CHUJI C
. bubmmoreka [JOK
39 W3MEHEHHUEM MEXaHUYECKOM SHEeprun
https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYEeCKOI SHeprun
VYrpyrue u Heynpyrue CTOJTKHOBEHHUS.
40 v EZHGHI/IC Bey Hp};IJ'II/I JUTSL MI€alTbHOM bubmorexa [TOK
p PHY https://m.edsoo.ru/f30f43b6
KUIKOCTH
A1 KonrtpomnbHas padorta no Teme "3aKoHbl bu6mmoreka [IOK
COXpaHEHUsl B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npencTaBiIeHu 0 IPUPOIE
P pib bubmmoreka [JOK
42 ter1oTbl. OcHoBHBIE noJjioxkeHust MKT.
https://m.edsoo.ru/b0ad4445f
Judbdysus. bpoyHoBckoe nBMKeHNE
Crpoenue ra3000pa3HbIX, KUAKHX U
43 TBEPALIX Tell. XapakTep ABHKEHUS U bubnnorexa LIOK
p L P p https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
44 Macca u pa3mepbl MOJIEKYJT (AaTOMOB). bu6mmoreka [IOK

KomuuectBo BemecTBa. IlocTosHHas

https://m.edsoo.ru/c5b72ab7
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ABorazapo

Temneparypa. Temiosoe paBHOBECHE.

bubmuoreka [JOK

45 https://m.eds00.ru/0070d49
Illxana [enbcus 3
bubnmoreka [JOK
46 P
CLICHHC 3a]1a1 https://m.edsoo.ru/1531aba5
bubnuoreka [JOK
47 14 iras. I
AICAIDHBIH Td3. L 430BRIC 3AKOMbL https://m.edsoo.ru/1deb2367
43 VYpaBuenue MenneneeBa-Kiamneiipona. bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/8d12c328
49 AOcoiroTHas Temreparypa. 3aKoH bubnmnoreka [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
o bu6mmoreka [IOK
30MPOIIECCHI B UJI€ATTLHOM Ta3e C
50 https://m.edso0.ru/68878d5
MOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA )
I'paduueckoe mpeacraBieHue bub6muoreka [IOK
51 HU30IIPOLIECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/1344327
u3obapa b
but6mmoreka [JOK
52 O MKT
CHOBHOEC ypaBHEHHIE https://m.edsoo0.ru/c8094721
bubnmorexa [IOK
53 Pemenue 3ana
tenm ad https://m.edsoo0.ru/10265a05
CBs3b a0COIOTHOM TeMmepaTypbl
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpPEIHEUW KUHETUYECKON SHEpruen https://m.edsoo.ru/c38af875
MOCTYNATEIbHOTO TEIJIOBOTO IBMXKCHUS
e€ JacTuIl
55 O0001IeHre ¥ cucTeMaTh3alus 3HaHUi but6mmoreka [{OK
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no teme "OcuoBel MKT"

https://m.edsoo.ru/09d12fd8

KonTponpHas padota o teme "OCHOBBI

bu6mmoreka [IOK

56
MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuueckas cuctema. 3ajJjaHue
BHEIIHUX ycioBuil mia T/ cucremsl.

57 BHemrnue v BHyTpeHHUE TTapaMeTPBhI. bu6mmoreka [IOK
[Tapametpsl T/ cucremsbl kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAUYEHMSI BEJIMYUH, OITUCHIBAIOLIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camonpown3BonbHas penakcamus T/] Bubmorexa ITOK

P p https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIIIOBOMY PABHOBECHIO
Mogens naeanbHOTO Ta3a B bub6mmoreka [IOK

59 TEPMOJMHAMUKE. Y CIIOBUS https://m.edsoo.ru/2935500
MIPUMEHHUMOCTH 3TOU MOJIEIIH 1

60 VYpaBuenue MeHneneeBa-Knanelipona u bubnmnoreka [JOK
BBIP@KEHUE JIJIs BHYTPEHHEH SHEPIUU https://m.edsoo.ru/bal178d0
Bripaxkenue 1 BHyTpEeHHEH SHEPTrun

61 OJTHOATOMHOT'0 UIEAJILHOIO Trasa. bu6nmoreka [JOK
KBasucrarnueckue 1 HeCTaTHYECKUE https://m.edsoo.ru/acScacl5
MIPOLIECCHI
DOnemenTapHas paboTa B

bubmuorexa [JOK
TepMOJAUHAMUKe. Beraucienne paboTsl

62 https://m.edsoo.ru/741d573
o rpaduKy rmpoiecca Ha pV- 2
IAarpamMe -

Tennonepenaua kak crnocod H3MEHEHHs Bbubnuorexa LIOK
63 BHyTpeHHel sHeprun T/l cucremsl 6e3 https://m.edsoo.ru/3d73456

coBepILEHHs paboThI

1
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KonBexknusi, TeIIonpoBOgHOCTD,

bu6nmoreka [JOK

64
U3JIy4YeHUE https://m.edsoo.ru/157b54cd
KosmuecTBo TemnoTel. TemioéMKOCTh
65 Tena. Y IenapHasi U MOJIsIpHast bubmuorexa [JOK
TEIUIOEMKOCTH BEIIECTBA. Y IETIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUSI TOTLJIUBA
66 Pacuér konuuecTBa TEIIOTHI pU bubnmnoreka [JOK
Terionepenayde https://m.edsoo.ru/1dbSad4e
but6mmoreka [{OK
[TonsiTue 06 anuabaTHOM TpoIEcce.
67 . https://m.edsoo.ru/d809882
[TepBbIit 3aK0H TEPMOAMHAMUKH 4
KonunuecTBo TeminoTel u paboTa Kak
68 Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU bubmorexa HOK
P TP P https://m.edsoo.ru/b047alcd
Tl cuctemsl
Bropoii 3akoH TepMOIUHAMUKH IS
69 PaBHOBECHBIX M HEPABHOBECHBIX bubnmnoreka [JOK
npoueccoB. HeobpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
70 [IpuHIAIIBI TEWCTBUS TEIUIOBBIX bu6munoreka IIOK
MamuH. KI1J] https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3HaueHue KITJI. Iuxn bubnuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubnmoreka [JOK
72 Pemrenne 3ana
tenm ad https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCTIEKThI
7 HCTOJIb30BAaHMS TEIIJIOBBIX JIBUTATEIICH. bubmuoreka [JOK

TermoBoe 3arpsi3HEHUE OKPYKAFOIIEH
cpensl

https://m.edsoo.ru/9867aaa7
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https://m.edsoo.ru/157b54cd

but6mmoreka [JOK

74 Pemrenue 3anau
A https://m.edsoo.ru/c8c70432
O00011IeHIE U CUCTEMATHU3aIIUS 3HAHUI
75 no teme "TepmoanHaMuka. TemIoBrIe Bubmorexa IIOK
| p ' https://m.edso00.ru/28d62b3f
MaIlNHBI
76 KonTponbhas padota no teme bu6muoteka [{IOK
"TepmoanHamuka. TennoBbie MalTuHbL" https://m.edsoo.ru/1b6e26¢5
[Tapoobpa3zoBanue 1 KOHJCHCAIIHS.
77 WUcnapenue u xunenue. Y genpHas bubmorexa LHOK
P ' https://m.edsoo.ru/6f8¢6777
TEII0Ta Mapoodpa3zoBaHus
HacplmenHbie 1 HEeHACHIIICHHBIC MAPHI.
KauecTBeHHast 3aBUCHMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBIIICHHOTO apa OT
78 TEMIIEPATYPHI, UX HE3aBUCUMOCTE OT bubnnorexa LIOK
. DATYPEL https://m.edsoo.ru/f5¢17d02
00BEMa HACKIIIIEHHOTO Mapa.
3aBUCUMOCTB TEMIIEPATYPbl KHIIEHUS OT
JaBIECHUS B )KUIKOCTHU
79 BraxxnocTts Bo3myxa. AGCoMOTHAS 1 but6mmoreka [{OK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubmuoreka [JOK
80 Pemtenue 3agau
A https://m.edsoo.ru/18e95f13
TBépnoe Teno. Kpucrammueckue u
81 amopdHbIe Tena. AHU30TPOIIHS CBOWCTB bubmmorexa [IOK
p ' P https://m.edso0o.ru/20a88a03
KpUCTAJIJIOB
[1naBneHue u KpucTamIU3anusl.
bubmuoreka [JOK
82 VY enpHas TEIUIOTA MJIaBJICHUA.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
83 Hedbopmaruu TBEpAOTO TENA. bubnuoteka [JOK
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Pactsixenne u cxxatue. Cnsur. Moaynb
IOnra. [Ipenen ynpyrux nedopmanuii

https://m.edsoo.ru/dalaabl0

TemoBoe paciiupeHue KUAKOCTEN 1

84 TBEPABIX TEJI. AHTapMOHU3M TEILIOBBIX bubmorexa LOK
p L p https://m.edsoo.ru/7baSedf2
KoJIeOaHUM YacTHI] BEIIECTBA

85 [Ipeo6paszoBanue sHEPTUH B Pa30BBIX bu6mmoreka [IOK
nepexonax https://m.eds00.ru/97a0672f

but6mmoreka [{OK

86 VYpaBHeHUE TEIIOBOTO OaaHca

P https://m.edsoo.ru/ab1521tb
but6mmoreka [{OK

87 Pemenue 3agau

o https://m.edsoo.ru/8ab7{40d
[ToBepxHOCTHOE HATSKEHHE.

28 Kanunnsipusie snenus. JlaBnenue nox bubmmoreka [JOK
HCKPUBJICHHOU ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
xuakoctu. Gopmyia Jlamnaca
O00011IeHIE U CUCTEMATHU3aIIUS 3HAHUI

" bubmoreka [JOK
89 1o Teme "ArperaTHbl€ COCTOSTHUS
" https://m.edsoo.ru/0b52575¢
BeniecTBa. Ma3zoBbIe MEPEX0Ibl
Konrponsnas pabora o Teme
90 "ArperatHele COCTOSIHUS BEIIECTBA bubmorexa LOK
p | ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOABI
DnexTpu3aiys Tel U e€ MposBICHUsI.

91 Dnektpuueckuii 3apsia. [[Ba Buaa bubnmnoreka [JOK
AJIEKTPUYECKHUX 3apsiaoB. [IpoBoaHukH, https://m.edsoo.ru/1aff445f
TUDIIEKTPUKHU U TIOTYTIPOBOIHUKHU
DJIEeMEHTapHBIN ANEKTPUUECKUI 3apsi.

bubmuorexa [JOK
92 3aKOH COXpaHEHHUsI JIEKTPUUECKOTO

3apsaa

https://m.edsoo.ru/f49afd24
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B3anmopeiicteue 3apsanoB. Toueunsle

but6mmoreka [JOK

93 https://m.edsoo.ru/445b774

3apsnbl. 3akoH Kymona P
bubmuoreka [JOK

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

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

95 DnekTpuyeckoe noje. Ero neiictBrue Ha bu6mmoteka [IOK
DJIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPUYECKOTO IOJIS.

96 [Ipo6usrii 3apsia. Jluauu bubnmnorexa [JOK
HaIpPSHKEHHOCTH 3JIEKTPUYECKOIO MOJIS. https://m.edsoo.ru/3dac6957
OAHOPOHOE IIEKTPUUECKOE MOJIe
IToTreHumanbHOCTH bubnuoreka [JOK

97 3JIEKTPOCTATUYECKOrO 1moJid. PazHoCTh https://m.edsoo.ru/8002144
MOTEHIMAJIOB U HANPSKEHUE 7
[ToTennmanpHast YHEPTUS 3apsiia B

98 3eKTpocTaTuueckoM rnosne. [loreHnnan bubmmorexa [IOK

p ) 1 https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MOJIS
CBs13b HANPSHKEHHOCTH TOJIS U

99 A3HOCTH MMOTEHLIUAJIOB JIsI bubmorexa HOK
p i s https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHYECKOTO MOJIS

100 [TpuHIMI cynepno3uun bu6mmoreka [IOK
JJIEKTPUYECKUX TOJEN https://m.edsoo.ru/Ocfedabe

but6mmoreka [{OK

101 Pewenne 3ana

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

102 [Tone Toueunoro 3apsana. [Tone bubnmnorexa [JOK
PaBHOMEPHO 3apsHDKEHHOM cepbl https://m.edso00.ru/b297b5c3

103 [Tone paBHOMEPHO 3apsIKEHHOTO TIO bubnuorexa [JOK



https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/af5fa389
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https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746

00béMy mmrapa. [Tose paBHOMEpHO
3apsOKEHHON OECKOHEYHOM IITIOCKOCTH

https://m.edsoo.ru/f7a665ee

104 [IpoBOAHMKY B 3IEKTPOCTATHYECKOM bubnmnorexa [JOK
roJsie. Y CJI0BUE PAaBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
105 JIMDIEKTPUKY U TIOTYITPOBOAHUKY B bubnmnoreka [JOK
3JIEKTPOCTATUYECKOM I10J1€ https://m.edsoo.ru/060ebab5
Kongencarop. D1neKkTpoéMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTD bubmmorexa [TOK
A pa. p https://m.eds00.1ru/845b4173
IJIOCKOT0 KOHAEHCAaTopa
107 [TapannensHoe coennHEHNE bu6mmoreka [IOK
KOHJICHCAaTOpPOB https://m.edsoo.ru/d11e8ce?
108 TlocienoBaTeapbHOE COeIMHEHNE bubnuoreka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/1€992920
109 OHeprus 3apsHKEHHOT0 KOH/IEHCaTopa brbmmorexa [OK
P P A p https://m.edsoo.ru/73a34{18
but6mmoreka [{OK
110 Pemenue 3a1a4 https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/2743404
0
11 JIBrKEHUE 3apsyKEHHON 4aCTULIBI B bubnmnorexa [JOK
OZTHOPOJIHOM JJICKTPUYECKOM 110JIE https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
113 O06001eHre U cucTeMaTu3aIis 3HaHUA bubnuorexa [JOK
1o Teme "DnekTpudeckoe moie" https://m.eds00.ru/5752603f
114 KonrponbHas pabora no Teme bubmmoreka [IOK
"DnexTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
115 Cuna toka. ITocTosHHBIN TOK. Y CIIOBHUS but6mmoreka [JOK

CYHICCTBOBAHUSA TOCTOSIHHOI'O

https://m.edsoo.ru/233311b
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https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/73a34f18
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OJICKTPHUYCCKOI'0 TOKaA

5

bubmuoreka [JOK

116 u .H OC
crourmicn Toka. Hanpsicerie n 91 https://m.eds00.n/0839a115
117 3akon OMa Juist yyacTKa LETH. bubmuorexka [JOK
DNEeKTPUYECKOe COTPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh CONPOTUBJICHUS
118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €ro bubnunoreka [JOK
JUIMHBI ¥ IIOIIAAH OIIEPEYHOrO https://m.edsoo.ru/95fcdf51
cedyeHus
119 VY ienbHOE CONPOTUBIICHUE BEIIECTBA. bu6nmoreka [IOK
Pemrenue 3amau https://m.edso0.ru/437£8300
120 [TocnenoBarenbHOE, MapaJIEIbHOE, bu6mmoreka [IOK
CMEIIaHHOE COEIUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX DJIEKTPUYECKUX bubmuoreka [IOK
uenei. [lpaBuna Kupxroga https://m.edsoo.ru/1794cf37
but6mmoreka [{OK
122 Pemenue 3agau https://m.edsoo.ru/3881b46
9
123 Pabota snekTpruueckoro Toka. 3aKoH bu6mmoreka [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubnmorexa [IOK
124 P
CLICHHC 3a]1a4 https://m.eds00.ru/6761bfOf
MOMHOCTD 3JEKTPUUYECKOTO TOKA.
125 TemnioBasi MOILIHOCTb, BbIAEIsAEMAst HA bubmmorexa [JOK
H > BRI https://m.eds00.1ru/99750a6f
pe3ucrope
but6mmoreka [JOK
126 P
CHIeHAe sajad https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpeHHEE CONPOTUBJICHUE bubmmorexa [JOK
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https://m.edsoo.ru/3881b469
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HCTOYHHKA TOKa

https://m.edsoo.ru/72d453af

3axon Oma AJis OTHOM (3aMKHYTOM)

bu6mmoreka [IOK

128
3JIEKTPUYECKON LETIH https://m.edsoo.ru/221f40fb
bubnmoreka [IOK
129 Pemenue 3agau https://m.edso0.ru/3580b67
9
bu6mmoreka [IOK
1 M
30 OHIHOCTD HCTORHIIKA TOka https://m.edsoo.ru/a0ae51d8
but6mmoreka [{OK
131 K
3 OPOTKOE aMbIKAHHE https://m.eds00.1u/546f5632
132 Konaencarop B 1ienu mNOCTOSHHOT'O TOKa bubmorexa [JOK
A pB I https://m.edso0.ru/3536813¢
bubmuoreka [JOK
133 Pemenue 3ana
HHICHHC Sanat https://m.edsoo.ru/4410cef0
134 Pemenue 3anau no teme "[locTostHHBIN bubnmoreka [JOK
3IEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
" . but6mmoreka [JOK
Pemenue 3agau no treme "IlocTostHHBIN
135 . R https://m.edsoo.ru/744261b
3JIEKTPUYECKUM TOK 2
136 Pemrenue 3anau no teme "IlocTostHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o01eHre u cucTeMaTr3aIs 3HaHUIA
137 1o Teme "[1oCTOSTHHBIN 2JIeKTpUYECKU bubmorexa HOK
| P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbhas pabota no teme bu6nuoreka IIOK
"TToCTOSITHHBIN ANEKTPUUECKUNA TOK" https://m.edsoo.ru/1885ddf1
139 DneKTpruyecKasi MpoOBOAUMOCTD bubnmoreka [JOK

Pa3IMYHbIX BEUIECTB. DJIEKTPUUECKUM

https://m.edsoo.ru/da794295
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TOK B MeTaj1ax. CBEpXIpPOBOIUMOCTD

DNEeKTpUUECKU TOK B pacTBOpax U

bubmuoreka [JOK

140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI https://m.edsoo.ru/4b42349
dapanes ISt SIEKTPOIIH3a 1
bubmuorexa [JOK
141 DneKTpruyecKuil ToK B raszax. [lmazma
p https://m.eds00.ru/92d92£76
142 DNEKTPUUECKU TOK B BAKyyMe. bubmmoreka [IOK
Baxyymubie mpr0Oopbl https://m.edsoo.ru/2E+160
143 DIIEKTPUYECKUH TOK B bubnnoreka [JOK
MOJIyITPOBOAHUKAX https://m.edsoo.ru/ab61c660
bubmuoreka [JOK
144 [TomynpoBOAHUKOBBIE IPHUOOPHI https://m.edsoo.ru/8362220
0
DuU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHue CUITbI TOKA M HATIPSKEHUS
B LIETIA [TIOCTOSIHHOTO TOKA MPHU MOMOIIHN
AHAJIOTOBBIX U HU(POBBIX
145 W3MEPUTEIIBHBIX H(bII)/IGO oB" WIn bubmmorexa [IOK
" p pHoop . https://m.edsoo.ru/5643ea56
3HAKOMCTBO C IIUPPOBOIA
naboparopueit o gusuke. [Ipumepsr
3MepeHus: PU3NIECKUX BETUYHH MIPH
MIOMOIIY KOMITbIOTEPHBIX AATYUKOB"
DU3NYECKUN TPAKTUKYM I10 TEME
146 "M3ydeHne HepaBHOMEPHOTO JABHKEHUS bubnmnoreka [JOK
C LIEJIBIO OMPEETICHUSI MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopoctH"
147 @u3HYECKU NPAKTUKYM II0 TEME bubnmnorexka [JOK

"M3mepenue yCKOpeHuUsl Ipu

https://m.eds00.ru/6960b6ef
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MPSIMOJTMHEITHOM PaBHOYCKOPEHHOM
NBIDKECHUY 110 HAKJIOHHOM IUTIOCKOCTH"
nnu "HccnenoBanne 3aBUCUMOCTH My TH
OT BPEMEHHM MPU PAaBHOYCKOPEHHOM
NBIKEeHUN"

148

@uU3HYECKU NPAKTUKYM 110 TEME
"N3mepeHune ycKopeHHsl CBOOOIHOTO
nagenus" win "U3yuenue aBUKEHUs
Tena, OPOIIEHHOr0 TOPU30HTAIBHO"

but6mmoreka [{OK
https://m.edsoo.ru/d1ea2402

149

DuU3HYECKU NPAKTUKYM 110 TEME
"N3yuenue qBuKEHMS Tea 110
OKPY’KHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO
ckopocThio" nnm "HccnenoBanue
3aBUCHMOCTH IIepuoa oOparieHus
KOHMYECKOT0 MasiTHUKA OT €ro
napameTpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/bef53514

150

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHune paBHOAECUCTBYIOLIEHN CHIIBI
IIpU JABMKEHUH OpycKa 110 HaKJIOHHOU
miockocty" mnu "lIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JBHKEHUS
OpycKa 1o HaKJIOHHOH TJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHE OT €ro Macchl"

bubnuoreka [JOK
https://m.edsoo.ru/0b34db8
4

151

DU3NYECKUI TPAKTUKYM I10 TEME
"UcciaenoBanue 3aBUCUMOCTH CHUJI
YOPYTOCTH, BOSHUKAIOIINX B TIPYKUHE U
pe3nHOBOM 00paslie, OT UX
nedopmarun" win "HM3ydenue
JIBUYKEHUSI CUCTEMBI TEJI, CBSI3aHHBIX

bu6nmoreka [JOK
https://m.edsoo.ru/b55b&81al
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HUTBIO, IEPEKUHYTON Yepe3 JErKUil
6s10K"

152

@uU3HYECKU IPAKTUKYM 110 TEME
"U3mepenne kodhuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 HIIreHTa
3aBucumoctd Frp(N)" win
"UccnenoBanue ABMKEHUs OpycKa 1o
HAKJIOHHOM TIOCKOCTH € IEPEMEHHBIM
K03 duLMeHTOM TpeHUs" Win
"M3yueHne NBMKEHUS Ipy3a Ha Baly C
TpeHueM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b160
7

153

DuU3HYECKU NPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUid paBHOBECHS
TBEPJOTrO TEJIa, UMEIOLLETO OCh
BpaieHus" uinu "KonctpyupoBanue
KPOHIITEIHOB M pacy€T CHJI yIpyrocTu"
niu "M3ydeHne ycToiunBOCTH
TBEPOrO Tella, UMEIOIIETo MJI0aab
onops!"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

Du3HYECKU IPAKTUKYM 110 TEME
"N3mepenue ummysbca Teia 1no
TopMo3HOMY IyTu" uiu "M3mepenue
CHJIBI TSITH, CKOPOCTH MOJIETH
AEKTPOMOOUIISI U MOILHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITyJIbCA TeJIa C UMITYJIbCOM CHIIBI"
niu "HccrenoBannue coxpaHeHUs
HMITyJIbCA TIPU YIIPYTOM
B3auMozeiicTBuu" win "M3mepenne

bubnuoreka [JOK
https://m.edsoo.ru/8561b28e



https://m.edsoo.ru/856fb28e
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KMHETUYECKOM SHEpruu Tesa 1o
TOPMO3HOMY ITyTH"

155

@uU3HYECKU IPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOTO Mpoliecca
(peKOMEHJ0BaHO UCTIOIH30BAHNE
udpoBoii Taboparopun)" wiu
"N3ydeHne u30X0pHOTO nporiecca uiu
"U3yuenne nzobapHOTro mporecca’ win
"[IpoBepka ypaBHEHHUS COCTOSHUS"

but6mmoreka [{OK
https://m.edsoo.ru/e0fe7e07

156

DuU3HYECKU NPAKTUKYM 110 TEME
"N3mepenue yaenbHoH TemioéMkocTu"
umu "HccnenoBanue mpolecca
OCTBHIBaHUS BelleCcTBA" WIN
"HccnenoBanue axuabaTHOTO
npouecca” nwiu "HU3yuenue
B3aMMOCBSI3H SHEPIUn
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIEPaTypbl KHIEHUS )KUIKOCTEH"

but6mmoreka [{OK
https://m.edsoo.ru/2f2faa61

157

Du3HYeCcKUil IPAKTUKYM 110 TEME
"N3yueHune 3akoHOMEpHOCTEN
HCIIApEeHUs KUAKOCcTeN" Uiun
"N3mepenue yaenbHON TEMI0ThI
raBieHus apaa" uim "Usydenue
CBOMCTB HACBIILIEHHBIX TApOB" MU
"N3mepenue abCOJIIOTHOM BIIaKHOCTU
BO3/yXa M OL[CHKA MaccChl IapoB B
nomenieHun". U3mepenue

KO3 pHIHEeHTa TOBEPXHOCTHOTO
HaTSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/e0fe7e07
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DU3NYECKUI TPAKTUKYM I10 TEME
"Habmroienne npeBpaiieHus SJHepruu
3apsHKEHHOTO KOHAEHCATOpa B YHEPTHIO
W3JIy4YEHHS CBETOIMO A" WITN
"M3yuyeHue npoTekaHus TOKa B LIETH,
coziepIKallleil KoHaeHcaTop' Win
"Pacnipenenenue pasHOCTH
MOTEHIIUAJIOB (HANPSHKEHUS ) IPU
MOCJIEI0BATEILHOM COEIMHEHUH
KOHJIEHCATOpOB"

bubmoreka [JOK
https://m.edsoo.ru/ec424377
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@u3nYeCcKUil NPaKTUKYM IO TEME
"HccnenoBanne cMEMIaHHOTO
COEIMHEHHUS PE3UCTOPOB" MIH
"M3mepeHue yaenabHOTO COTPOTUBICHUS
npoBoaHUKOB" WK "MccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaIpsKEHUs JUIsl JTaMITbl HAaKaJTuBaHUS "

but6mmoreka [{OK
https://m.edsoo0.ru/2b179d9
8
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@uU3NYECKUI NPAKTUKYM 110 TEME
"Habmronenue anexrponuza" uim
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO
noHa'" win "Ucciaenosanue
3aBUCUMOCTH COTPOTUBIICHUS
TEPMOPEZUCTOPA OT TEMIEPATYPbl" WIH
"CHsTHE BOJIBT-aMIIEPHOU
XapaKTePUCTUKH aroaa"

but6mmoreka [JOK
https://m.eds00.ru/64b6e901
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PesepBHeIil ypok. O600ICHHE 1
CUCTEMAaTH3AIHs 3HAHUIA TT0 TeMe
"KunemaTtuka"

but6mmoreka [{OK
https://m.edsoo.ru/ed017d93

162

PesepBHelit ypok. O6001IeHNE 1

bubnuoreka [JOK



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/ec424377

CHUCTEMaTH3aIis 3HAHUH 110 TEME
"lunamuka"

https://m.edso0.ru/3149956
b

PesepBHelil ypok. O600ICHHE 1

. bubmuoreka [JOK
163 cUCTEeMaTH3aIlus 3HaHUM 110 TeEMe
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOTro Tela
PesepBusblii ypok. O0001IEHIE 1
P P . bubmuorexa [JOK
164 cUucTeMaTu3alus 3HaHUM 110 TeMe
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpaHEHUSI B MEXaHUKE
PeseprubIiil ypok. O600meHue 1
165 CHCTEeMAaTH3allKs 3HAaHHUH 110 TeMe bubmuoreka [JOK
"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM https://m.edsoo.ru/de148976
teopun"
PesepBHeIil ypok. O600IcHHE 1
166 cUCTEeMaTH3aIlus 3HaHUM 110 TeMe bubmmorexa ITOK
" " https://m.edsoo.ru/Obcc77cl
TepmoauaaMuka. TeruIoBbIe MaITUHBI
PesepBHelit ypok. O6001IeHNE 1
167 cUcTeMaTHu3alys 3HaHUM 10 TemMe bubmuoreka [JOK
"ArperatHbleé COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da30BbIe IEPEXOBI"
PeseprubIil ypok. O6001eHIE 1
. bubmoreka [JOK
168 cHUCTEMaTH3allis 3HaHUH 0 TEME
" " https://m.edsoo.ru/f2381c0c
DNeKTpUUecKoe MoJje
PesepBHeIit ypok. O600ICHHE 1
. bubnuotexa [JOK
169 CHUCTEeMaTH3aIlis 3HaHUM 110 TeEME
" . . " https://m.edsoo.ru/3cacbdal
[TocTOSTHHBIN AITEKTPUICCKUI TOK
PesepBHelit ypok. O6001eHNE 1
. " bubmuorexa [JOK
170 cucTeMmarusanus 3HaHuii o Teme "Toku

B pa3JM4HBIX cpenax”

https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/de148976
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16




11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTbl padoThI
pecypchl
BzaumMoneiicTBrEe MOCTOSTHHBIX
1 MarHuTOB U MPOBOJHUKOB C TOKOM 1 bubmorexa [JOK
poBOA ' https://m.eds00.1u/487a8593
MarnutHoe nose. ['unoreza Ammnepa
BekTtop MarHuTHOM UHAYKIKH.
2 [Tpun pI/m CyInepro3u Hz MarHUTHBIX 1 bubmorexa HOK
p VLI yuep H . https://m.edsoo.ru/4clabecb
nosiei. JImHuM MarHuTHOM MHAYKIIMU
but6mmoreka [{OK
MarauTHO€ 1oJie MPOBOIHUKA C
3 1 https://m.edsoo.ru/d35d526
TokoM. OmbIT Dpcrena )
4 Cuna Amnepa, €€ HanpaBJIEHUE U 1 bu6mmoreka [IOK
MOZYJIb https://m.edso0.ru/26d9¢5ba
but6mmoreka [{OK
5 Pemenue 3ana 1
tenm s https://m.edsoo.ru/a37a0c21
6 [IpumeneHnue 3akoHa Amriepa. | bubnmnoreka [JOK
DneKTpou3MepHTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenua, e€ HanpaBiieHUE U
7 MOJyJib. JIBUKEHHE 3apsyKEHHOM | bubnuotexa [JOK
YaCTHUIbl B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bubmuoreka [JOK
8 Pemenue 3agau 1
A https://m.edso00.1u/504e98¢7
9 PaGora cwiel Jlopenna 1 bubnmoreka [JOK



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/487a8593

https://m.edsoo.ru/d518bedb

but6mmoreka [{OK

10 Pemnrenue 3amau https://m.eds00.ru/93617bd
9
MarauTHOE MoJIe B BEIIECTBE.
11 dDeppomarueTuku naH:l u bubmorexa LHOK
pp - 11ap https://m.edsoo.ru/30£f9608
UaMarHeTUKU
OCHOBHEBIE CBOUCTBA
12 dbeppomarneTukoB. [IpuMeHeHne bubmorexa HOK
pP P https://m.edso0o.ru/0b58190a
(beppoMarHeTUKoB
13 Pemenue 3amay mo teme "Marautaoe but6mmoreka [JOK
mose" https://m.edso0.ru/5b55¢307
14 Pemenue 3amad nmo reme "MarautHoe bubmuorexa [JOK
mone" https://m.edsoo.ru/41c4ae8a
SIBiIeHME DIIEKTPOMArHUTHOU
15 nHaykiuu. [ToTox BekTopa MarHUTHOMN bubnnorexa LIOK
ALY KIUTH. p https://m.edsoo.ru/b3efalcl
WHIYKITAN
bu6mmoreka [IOK
16 O1C unaykuuu https://m.edsoo.ru/48150bd
8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIUU bubnmnoreka [JOK
QDapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexkrpuueckoe noiie. Toku bubnmnoreka [HOK
dyko https://m.edsoo.ru/15abe140
19 OJC uHAYKIMH B ABMXKYLIUXCS bubmuorexa [JOK
IIPOBOJTHUKAX https://m.edso0.ru/0235¢c02
bu6 K
20 Pemnrenue 3anau nommotexa [0

https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/d518be4b

but6mmoreka [JOK

21 ITpaBuno Jlenma
paBul i https://m.edsoo.ru/bbc22726
NunyktuBHOCTh. Karyiika
22 WHIYKTUBHOCTH B LIENH ITOCTOSSHHOT'O bubnnorexa LIOK
Ay It https://m.edsoo.ru/621eae9d
TOKa
” Asnenue camounaykimu. IC but6mmoreka [{OK
CaMOUHIYKLHUU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO MOJIS KaTYLIKU C bu6mmoreka [IOK
TOKOM. DJIEKTPOMArHUTHOE I0JIe https://m.edsoo.ru/b3cOadl1
but6mmoreka [{OK
25 Pemenue 3ama
tenm s https://m.eds00.ru/88169d2b
O06001IeHrEe ¥ cucTeMaTh3alusI Bubmnorexa HOK
26 . " " https://m.eds00.1ru/7648402
3HaHHUH MO TeMe " DIEeKTPOIMHAMHUKA 5
7 KonTponbhas pabota no teme bu6muoreka [IOK
"JnexTpoauHaMuka" https://m.eds00.1u/8ae09b98
Konebarenpuasg cucrema. CBOOOIHBIE
28 xonebauns. ['apMoHHYECKHE bubnmorera [TOK
-Lap https://m.edsoo.ru/7c1db385
KoJeOaHus
79 Kunemarudeckoe 1 JTUHAMHYECKOE bubmuorexa [JOK
OIMCaHUE KoueOaTeNIbHbBIX IBUKEHUN https://m.edsoo.ru/87¢ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMCAaHUS
30 rapMOHMYECKHUX KOJIEOaHUH U3 UX bubmmorexa ITOK
p https://m.eds00.ru/e3¢99692
SHEPTETUUECKOT0 U KHHEMATHYIECKOTO
OITMCaHUs
b K
31 Awmruntyaa u $asza konebaHui nobmmorexa 110

https://m.edsoo.ru/7a0c439a



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/bbc22726

[Tepnona u yacTora KosieOaHUH.
[Teproa ManbIx CBOOOTHBIX

32 Ko1e0aHnii MaTEMaTHYECKOTO bubnnorexa [IOK
https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHU# TPy KUHHOTO MasiTHUKA
13 3aTyxaromue KojeOaHusl. bubmuoreka [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bubnuoreka [JOK
34 A o
BTOKOICOAHIA https://m.edsoo.ru/6add2644
bubnunoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 KOJIe0aHUs B MY3bIKaJIbHBIX Bubmorexa ITOK
'}‘] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O0001IEeHNE U CUCTEMATH3ALUS
37 3HAHUH 110 TeMe "MexaHudecKue bubmorexa LOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHMs
18 DeKTpOMarHuTHbIE KOJeOaHusl. bubnmnoreka [JOK
KonebaTtenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTUTY BT
39 3apsIa KoHASHcaTopa ¢ aMIIATYION bubnmnorexa [IOK
P a P ya https://m.edso00.ru/09319afl
CHWJIBI TOKA B KOJICOATEIIHHOM KOHTYPE
40 3aKOH COXpaHEHUsl YHEPTUHU B bubnmoreka [JOK
ueaIbHOM KoJe0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue 3JIeKTPOMarHuTHhIS
bubnuoreka [JOK
41 KoJieOaHus. BeIHYK/IeHHbBIE

QJICKTPOMAriuTHLIC KoJIe0aHus

https://m.edsoo.ru/5¢668619



https://m.edsoo.ru/5e668619
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/e0399319

[Tepemennsbiii Tok. Peaucrop u

but6mmoreka [JOK

42 KOHJIEHCATOP B LIEIH IIEPEMEHHOI0 https://m.edsoo.ru/8483615
TOKa 2
13 Karymka HHIyKTUBHOCTH B LIETIH bubnmnorexka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa 111 2JIEKTPUYECKON LIenu bu6mmoreka [IOK
MEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOImHOCTh MEPEMEHHOTO TOKA.
45 AMIIATYy1HOE B JSHCTBYIOIICE bubmorexa [JOK
ya & yrom https://m.edsoo.ru/lcac6cédc
3HAYCHHUE CUJIbI TOKA U HAIPSDKEHUS
46 Pe3oHaHC B 3JIeKTpUYECKOM LIeIH bubmmorexa [IOK
P B https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHE 3alad https://m.edsoo.ru/al6836a4
WneansHbIf TpaachopmMaTop.
48 IIponsero CTBg He(be paqa I/Ip bubmorexa [JOK
p a1 » Tepea " https://m.edsoo.ru/f97418ae
oTpeOICHUE IICKTPUUECKOM SHEPTUH
DKOJIOrM4ecKre pUCKH IpU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
49 KynbpTypa Hcrojibp30BaHUs bubmmorexa HOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUU B TOBCEIHEBHOM
JKH3HU
bubnuoreka [JOK
50 Pemenne 3agau
A https://m.edsoo.ru/ee6677ed
bu6nuoreka [JOK
51 Pemenne 3agau
a https://m.edsoo.ru/7cab59{8
52 O06001IeHre U cHCTEMaTH3aIUS bubnmoreka [JOK

3HaHUHU 10 TeMe "DJIEeKTPOMarHUTHbIE

https://m.edsoo.ru/401024a9



https://m.edsoo.ru/401024a9
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/087506df
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/8bae38e6
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KoJiebanus"

MexaHnueckue BOJHBI.

bu6mmoreka [IOK

53
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoliCTBa MEXaHMYECKUX BOJIH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnuoreka [JOK
55 3ByK. X
BYK. AapaKTCPHCTHIHN 3BYKA https://m.edso00.1ru/138b6109
56 Nudpas3syk u yneTpa3syk. [llymoBoe bubmuoreka [JOK
3arps3HEHUE OKPYKAIOLLIEH CpeJIbl https://m.eds00.1ru/7380038f
bu6nmoreka [JOK
P
>7 CLICHHC 3a1ad https://m.edsoo.ru/cfd918bf
53 ONEKTPOMAarHuTHBIE BOJIHBI. bubmuoreka [IOK
N3nydenue 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprust JIEKTPOMArHUTHBIX BOJIH. bu6muoteka [{IOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢
[IIxana 3neKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHHE 3ICKTPOMArHUTHEIX bubmmorexa LOK
p p https://m.edsoo.ru/49bel19¢
BOJIH B TEXHHUKE U OBITY
[IpuHIIMIIBI paIMOCBSA3U U
61 TeneBuacHUs. Pagunonokaiys. bubmmoreka [JOK
DIEeKTpPOMarHuTHOE 3arpsi3HEHUE https://m.eds00.ru/9196f18
OKpY’Karolllen cpebl
2 KonTponbhas pabota no teme bu6nuoreka IIOK
"Kojebanus v BOJIHEI" https://m.edsoo.ru/4f7985a0
63 CaerT. 3aKOH MPSIMOJIMHEHMHOTO bubnuorexa [JOK
pacrpocTpaHeHus CBETa https://m.edso0o.ru/f9566406
64 Pemenue 3a1a4 Ha npruMeHEeHE bubnmoreka [IOK

3aKOHa HpHMOHHHeﬁHOFO

https://m.edsoo.ru/ea32d455



https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/a58e109f

pacrpocTpaHeHHs CBETa

Otpaxenue cera. [lnockoe 3epkaino.

bu6mmoreka [IOK

65
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIBHBIN ITIOKa3aTeNb
66 npesiomiienus. IlonHoe BHyTpeHHEE buGnnorexa LIOK
p ’ . yIp https://m.edsoo.ru/bc2e55¢cd
otpaxeHnue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHET0 OTPAKEHHUS
Pemenue 3aga4 Ha npruMeHEeHNE
67 3aKOHOB OTPaKEHHUS U MPEIIOMIICHUSI bubmmorexa [IOK
p p https://m.eds00.ru/49d830a9
CBeTa
Xon nydeit B npusme. lucnepenst
. bubmuorexka [JOK
68 cBera. CIOKHBIN cOCTaB OEJIOro CBETa.
https://m.edsoo.ru/d8elc3be
[Ber
bubmuoreka [JOK
JIunzel. ®OKyCHOE PacCTOSIHUE U
69 https://m.eds00.1u/6044135
OINTHYECKAas CHJIA JIMH3EI 9
. bu6mmorexa [IOK
[TocTpoenue n3o00pakeHuil B JIMH3aX U
70 https://m.edsoo.ru/bb53b1d
UX CUCTEMaX. Y BEJIMYECHNE JINH3EI s
Pemrenue 3anau Ha moctpoeHue
71 N300paxkKeHUN, ITOIYYaEMBIX C bubmorexa LHOK
p ’ Y https://m.edsoo.ru/5a868f09
IIOMOIIBIO JIUH3
72 I'nma3 kak onTudeckas cucreMa Bubmaorexa ITOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
. bubmuoreka [JOK
73 MIPUMEHUMOCTH T€OMETPUUECKOI

OIITUKH

https://m.edsoo.ru/cd174al0



https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/bb53b1d5
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74 CkopocTh CBETa U METOBI €€ bubnmnoreka [HOK
U3MEpPEHUs https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
75 Jlueniepens ceera https://m.edsoo.ru/lelbccbe
bu6mmoreka [IOK
nu
76 HTEppepeHI CBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHble HICTOUHUKH. Y CIIOBUS
77 HaOJI0/IEHUSI MAaKCUMYMOB U bubmmorexa LIOK
A y https://m.edsoo.ru/c6416d48
MHHHMYMOB
bubmuorexa [JOK
P
78 clicHie sanad https://m.eds00.ru/3061de2b
bu6mmoreka [IOK
I1
7 PUMEHCHHE HHTEPhCpeHIIIT https://m.edsoo.ru/668edbc8
but6mmoreka [{OK
80 Jladppaxuus ceera https://m.edsoo.ru/12ed04b5
81 JudpakunonHas peméTka. Y clIoBHe bubnmnoreka [JOK
HaOI0JICHUS TJIABHBIX MAaKCHMYMOB https://m.edso00.ru/f998d964
bu6mmoreka [IOK
82 P
CHICHHE a1t https://m.edsoo.ru/d58c411a
23 [TonepedHOCTH CBETOBBIX BOJIH. bu6munoreka IIOK
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
bubnunoreka [JOK
84 P
CHICHHE a1t https://m.edsoo.ru/c56¢8158
bu6mmoreka [IOK
85 CBeTOBBIC SABJICHUS B TIPUPOJIC https://m.edso0.ru/0b36363
d
26 O060061IeHne 1 cucTeMaTH3aIus bubnmnoreka [JOK

3gagui o reme "Onruka"

https://m.edsoo.ru/8a14748b
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KonTponbhas pabota no teme

but6mmoreka [JOK

87 https://m.edsoo.ru/82315dd
«OnTuka»
4
['panu1bl TPUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bu6mmoreka [IOK
DJIEKTPOAUHAMUKHY U IIPUHIIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH
29 [Toctynatel cienuaabHOU TEOPUHU bu6mmoreka [IOK
OTHOCUTEIBHOCTU https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHON
untepBai. [Ipeodbpazosanus Jlopenia.
P peobp P but6mmoreka [{OK
YcinoBre NpUYMHHOCTH.
90 https://m.edsoo.ru/d83742b
OTHOCHUTEBHOCTh OJJHOBPEMEHHOCTH. b
3ameyIeHre BpEeMEHH B COKpaIlleHNe -
JUTHHBI
01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubmuorexa [JOK
YaCTHIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ PHEPruen u
92 HWMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIbI bubmorexa HOK
Y P HEL https://m.edsoo.ru/b6258 ffa
DHeprus NoKost
93 PaBHOBECHOE TEIIIOBOE M3TyUEHUE bubmorexa [TOK
M https://m.edsoo.ru/f54035a5
bubnmoreka [JOK
94 3aKkoH cMmenie Buna
KO CMEIIEHIT BHH https://m.edsoo.ru/1¢c5ff752
95 I'unote3a M. I1nanka o kBaHTax. bubmuoreka [JOK
®DOTOHBI https://m.edsoo.ru/a5ffa218
b K
96 DHeprus U UMIYJIbC GOTOHA nomorexa I10

https://m.edsoo.ru/7fb307ec
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dororpdext. OnpiTer A. T

bu6nmoreka [JOK

97
CroneroBa. 3akoHbl poTtodddexra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DitHIITEHA 7151
98 dororddekra. "Kpacnas rpanuma” bubmorexa HOK
- P P https://m.edsoo.ru/01ef4556
dororddekra
99 JaBnenue cBera. Onbitsl [1. H. bubmmoreka [JOK
JleGenena https://m.edsoo.ru/64b4{966
but6mmoreka [{OK
1 B 7|
00 OJIHOBRIC CBOMCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bomnsr ne bpoina. J{nmHa BOTHEI e
101 b oﬁnﬂII[/I alZMe BI i:)[6J'IaCTI/I ! bubnnorexa LIOK
p P p . https://m.edsoo.ru/5df8bafl
JIOKQJIM3ALMK IBUKYIIEHCS YaCTUIIBI
102 KoprnyckynapHo-BOIHOBOH AyalInu3M bubmorexa LHOK
PHyCKy AP o https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTpOHOB Ha bu6munoreka IIOK
KpHUcCTajjiax https://m.edsoo.ru/30dbal8c
Crnenudurka U3MepeHUH B MUKPOMUPE.
104 COOTH;I)IHGHI/ISI HeI())n e eHéHH(E)CTeﬁp bubmorexa LHOK
. et https://m.edsoo.ru/65783dec
['eitzenOepra
bubnmoreka [JOK
105 P
CUICHHE rPaduiCCKuX sazau https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
106 P
CILICHHUC PACHCTHDIX 3alat https://m.edsoo.ru/ee9b3182
KonrponsHas padora o remam: BuG 1OK
HOJINOTEKA
107 "O CTO", "K -
CHOBHU ’ "()pHyCKyan Ho https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJin3m
108 OnbITHI IO UCCIEAOBAHUIO CTPOCHUS bu6nmoreka [IOK

aToMa. HnaHeTapHa;I MOACIb aTOMa

https://m.edsoo.ru/312b750a
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Pezepdopna

bubmuoreka [JOK
109 [Tocrynatel bopa
y P https://m.edsoo.ru/404dfa%a
110 Buasl cniektpoB. CriekTp ypoBHE# bubmuorexka [JOK
DHEPruU aToMa BOAOpOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJEHHOE bubmmoreka [IOK
HU3JIyYEHHUE CBETA https://m.edsoo.ru/f945d85¢
but6mmoreka [{OK
112 JI
asep https://m.edso0.ru/2288a0c4
Hyxnonnas Mmogens simpa
113 I'eitzen6epra-MBanenko. 3apsg u bubmmoreka [JOK
MaccoBO€ yucio sapa. M30Tomnsl. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTH
3aKoH paJiMOaKTUBHOTO pacrnaja.
CBoiicTBa MOHU3HUPYIOIIETO
114 n3nydeHus. Biusiaue bubmorexa [JOK
y ) https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha KUBbIC
opranu3Mmsbl. JlozumeTpus
DHeprus CBA3U HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Maccol sapa.
Snepubie peakuuu. SnepHeie
115 eaIfTo LIpH 001eMBI F1)1 aBJISIEMOTO bubmorexa [TOK
P pbl- 1P yip https://m.edsoo.ru/ff1758d0
TEPMOSIZIEPHOTO CUHTE3A.
DKOJIOTHUECKHUE aCTIEKThI pa3BUTHUSA
SIIEPHOM SHEPreTUKH
116 Mertobl perucTpanuu u bubnmnoreka [JOK

HUCCIICAOBAaHHUA 3JICMCHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOJEHCTBHSL.

https://m.edsoo.ru/lac08a5b
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Bapuonsl, ME30HBI 1 JICTITOHEI.
[IpencraBnenue o CrangapTHOM
Mozenu. KBapk-TiirooHHast MOJIETh
aZpOHOB

®dusuka 3a npenenamu CTaHIapTHON
Mozenu. TéMHas Marepus U TEMHas

bu6mmoreka [IOK

117
sHeprus. EnquacTBO przmueckoi https://m.edsoo.ru/c026£d37
KapTUHBI MUPa
118 Oransl pa3BUTUS aCTPOHOMHHU. bubmmoreka [IOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (DUBHKH IS
119 O0OBSCHEHHSI TIPUPOJIBI KOCMUYECKHUX bu6nmoreka [IOK
00BeKTOB. MeTO/ bl aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIIETOBAHUN
CoBpeMeHHbIE ONITHYECKUE
120 TEIECKOIBI, PAIHOTEIECKOIEI bubmmorexa ITOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpPOHOMHUS
Bun 38é3nnoro neda. Co3sesnus,
121 SIpDKHUE 3BE3JIbI, IIJIAHETHI, NX BUAUMOE buGnnorexa LIOK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBIJKCHHE
Conueunas cucrema. CoJtHIe.
122 CoiHeuHast aKTUBHOCTE. MICTOUYHUK bubnnorexa LIOK
. https://m.edsoo.ru/22748¢b4
sHeprun CoJiHIIA U 3BE3]T
3BE3/1bI, NX OCHOBHBIC bu6mmoreka [IOK
123 XapakTepUCTUKU. J[narpamma https://m.edsoo.ru/4216994
"CrIeKTpaJIbHBIHN KJ1acC — CBETUMOCTD" 4
. bubmmoreka [JOK
124 3Be3 bl TIaBHOM OCIEN0BATEILHOCTH

https://m.edsoo.ru/b3cb766¢
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BuyTpennee crpoenue 3BE371.
CoBpeMeHHbIe PeACTaBICHUS O

bubnmorexa [IOK

125
MPOUCXO0XKACHUU 1 3BOJoIMK CoJiHIIa https://m.edsoo.ru/d09da494
U 3BE311. DTaNbl )KU3HU 3BE3]
Muneunsiii [1yTe — Hama ['anakTuka.
126 Tunel ragmaktuk. YEpHbIE NLIPHI B bubnmorexa LIOK
- ep P https://m.edsoo.ru/7cd10a0a
sIpax rajJjakTUK
Bcenennas. Paciiupenne BeeneHHOM. Bu6 10K
HOIMOTEKA
127 3akoH Xa66:1a. Teopust Bomnbiioro
P hitps://m.edsoo.ru/3dbdf0d2
B3pbIBA. PenuKkTOBOE M3ITyUeHHE
128 MacmrabHas cTpykrypa Beenennoii. bubnmnoreka [JOK
MerTtaranakTuka https://m.edsoo.ru/ce234633
bubnuoreka [JOK
129 Hepeménnasie nmpo0ieMbl aCTpOHOMUHU
p P P hitps://m.edsoo.ru/d37d9ffe
@uU3HYECKUI MPAKTUKYM 110 TEME
"NccnemoBanne MarHUTHOTO OIS
MOCTOSIHHBIX MarHuTOB' WIH
130 "WUccnenoBanue CBOMCTB bubnuotexa [JOK
(dheppoMarueTukoB" UM https://m.edsoo.ru/67361aef
"UcciaenoBanue AeHCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
@U3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa niu
131 "N3y4yeHne 3aBUCUMOCTHU CHJIBI bubmuoteka [{IOK

Amriepa oT cuibl ToKa" Win
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa”

https://m.edsoo.ru/fcae91e9
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OU3NYECKUI TPAKTHUKYM I10 TEME
"UcciaenoBanue ABJICHUA

132 3JIEKTPOMArHUTHON MHIYKIMH" WIIN https://m.edsoo.ru/c36658da
"OnpeneneHue HHIYKIIMA BUXPEBOTO
MarHuTHOTO 1oss"
@U3HYECKUI IPAKTUKYM 110 TEME
133 "UccnenoBanue sBICHUS but6mmoreka [{OK
camouHaykiuu" uinu "Coopka Moenn https://m.edsoo.ru/b81b6391
AJIEKTPOMAarHuTHOro reHeparopa’
@u3HYECKUl IPAKTUKYM 110 TEME
" bubmmoreka [JOK
N3mepenue neproia CBOOOIHBIX
134 . https://m.edsoo.ru/5d159d3
KoJ1e0aHu HUTSIHOTO U TIPY>KHHHOTO 5
MasiITHUKOB" B
DUBNYECKUI TPAKTUKYM T10 TEME
135 "[IpeoOpazoBaHne YHEPTUU B bubmorexa HOK
peoop I')' https://m.edsoo.ru/a28026bd
MPYKUHHOM MasiTHUKE
@uU3HYECKUI MPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
Yyepe3 ToCIeI0BATEIHbHO COeAMHEHHBIC
136 KOHJICHCATOP, KaTyIIKy U pe3ucTop" bubmorexa HOK
) P, YHIKY U p p https://m.edso0.ru/89dc2d90
unu "UccnenoBanue paboThI
HWCTOYHUKOB CBETA B LIEMH
MEepEeMEHHOTo ToKa"
@uU3HYECKUI IPAKTUKYM 110 TEME
137 "N3yuyeHune mapamMeTpoB 3ByKOBOM bubmorexa [TOK
y " P p Y https://m.edsoo.ru/b100661a
BOJIHBI
138 Pu3NYECKUil IPAKTUKYM 110 TEME bubmuoreka [IOK

"N3mepenue nokasaTesis IpeaoMICHUs
crexna” win "[lonyuenue

https://m.edsoo.ru/42569¢al
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M300paxKeHus B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3BI"

139

@uU3HYECKUI IPAKTUKYM 110 TEME
"NccenenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUJIKHUX JIMH3)" Win
"N3mepenne pOKyCHOTO pacCTOSHHS
paccerBarOnIMX JUH3"

bu6mmoreka [IOK
https://m.eds00.ru/b879fb3f

140

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HaGmronenue nudpakiuuu,
UHTEepEPEHINU U TTOJIAPU3ALUU
cBeta"

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

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHnue UMITYJIbCa U SHEPTUH
PENATUBUCTCKUX YacTHIL (110
dotorpadusM TPEKOB 3apsIKEHHBIX
YaCTHI[ B MArHUTHOM T110J1e)"

bubnuoreka [JOK
https://m.edsoo.ru/63756¢47

142

@uU3HYECKUl NPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe HccienoBanus Gorodddexra"
nin "UccienoBanue 3aBUCUMOCTH
CWJIBI TOKA Yepe3 CBETOUOJ OT
HanpspKeHus"

but6mmoreka [{OK
https://m.edsoo.ru/eb916182

143

@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKeHHOT0 aTOMapHOIo BOJOpOAa
U U3MepeHue nocrosiHHo Pundepra”

bubmmoreka [IOK
https://m.edsoo.ru/ec651eb&

144

@u3nYeCcKUil NPaKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO

bub6nuoreka [JOK
https://m.edsoo.ru/c3dabeb6e
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(hoHa Cc UCTIOJIb30BaHUEM J03UMETpa"
nnu "M3ydenue noromieHus o6era-
JaCTHUIl ATFOMUHUIEM"

145

@uU3HYECKUI IPAKTUKYM 110 TEME
"HaOnroaenust 38€31HOr0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIO0JIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JIJIS1 ONTPEACIICHUS
MMOJIOKEHHUS HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro Moxymapus u
spkue 3BE3b1" win "HabmroneHus B
teneckon JIyHsl, MyIaHeT, TYMaHHOCTEN
U 3BE3HBIX CKOIUICHUN"

but6mmoreka [JOK
https://m.edsoo.ru/1072021e

146

O06o001IeHne 1 CUCTeMAaTU3aIIS
3HaHUi. Ponb GU3MKM 1 acTpOHOMHHM B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COIMAIIEHOW M 3THYECKOH chepax
NeSITEIbHOCTH Yell0OBeKa

but6mmoreka [{OK
https://m.edsoo.ru/ad6ddeed

147

O06o001ieHre 1 cucTeMaTu3aIus
3HaHui. Pone 1 MecTo Gpu3UKHU U
aCTPOHOMUU B COBPEMEHHON HAy4YHOHN
KapTHUHE MHpa

bubmuoreka [JOK
https://m.edsoo.ru/18f19f7¢c

148

O06001IeHrEe ¥ cucTeMaTh3alusI
3HaHuil. Ponb pusndeckoit Teopuu B
(dbopMUPOBaHUU TIPENICTABICHUI O
(bu3nYeCcKOil KapTUHE MUPa, MECTO
(bu3nYeCcKOil KapTUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-

bu6nmoreka [JOK
https://m.edsoo.ru/e7d4004
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HAyYHBIX IPEICTaBICHUN O IPUPOE

149 O06001IeHre U cUCTeMaTH3aIUs bubnmoreka [JOK
sHaHui 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHE ¥ cUcTeEMaTU3alusI bu6nuoreka [JOK
3HaHu# 1o Teme "KuHemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHui o teme "JImHamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHIE U CUCTEMATHU3AIUS it OK
B NOINOTEKA
152 3HaHuil no teme "CraTuka TBEpI0Oro 1
" https://m.edsoo.ru/3cca482¢e
TEeIa
O06001IeHEe ¥ cucTeMaTh3aluI Eus OK
. HOJINOTEKA
153 3HaHUM MO TeMe "3aKOHbI COXPaHEHUS 1
| https://m.edsoo.ru/32a4d1a0
B MEXAHHUKE
O0001IeHrEe ¥ cCUCTEMAaTH3aIUA
154 3HaHu# 110 TeMe "OCHOBEI bubnnorexa LOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETUYECKON TEOPUH
O00011IeHIE U CUCTEMATU3ALUS
155 3HaHui 1o teme ""TepMoanHaMuKa. bubmorexa LHOK
" https://m.edsoo.ru/c63f7¢10
TemnoBble MAITHEBI
O06001IeHrEe ¥ cucTeMaTU3aluI Bt OK
3HaHUM 1Mo Teme "ArperaTHbie nosmorexa I
156 https://m.edsoo.ru/1d36b5b
cocTosiHu BetecTBa. Pa3oBrle )
nepexomnl" -
O0001IeHrEe ¥ cCUCTEMAaTH3aIMI
157 3HaHUH M0 TeMe "DIEeKTPUIECKOoe bubmorexa [TOK
" https://m.edsoo.ru/3bf0def9
moJe
158 O060011IeHNE U CUCTEMATU3ALIHS bubmuorexa [JOK

3gagui mo reMe "lTlocToAHHBII

https://m.edsoo.ru/71453ee6
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AJIEKTPUYECKUNA TOK"

O0001IeHYE ¥ cUucTEMAaTU3alUsA

159 3HaHui 1Mo teMe "TOKHA B pa3InYHBIX bubmiorexa [IOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O00011IeHIE U CUCTEMATU3ALIHS bu6nuoreka [JOK
3HaHu# 1o TeMe "MarautHoe moJe" https://m.edsoo.ru/3b4c06ae
Pesepsusblil ypok. O000IIEHNE 1
161 CI/ICTEM&TI/ISZPI/IH 3HAHUH 110 TEME Bubmorexa [JOK
1 https://m.edsoo.ru/053e2248
"OnekTpoMarHuTHas MHIYKIuUA"
PesepBHsbIil ypok. O000IMIEHNE 1
162 CI/ICTI;MaTI/BZpI/ISI 3HAHUHU 110 TEME bubmiorexa [JOK
. https://m.edsoo.ru/d6310bfd
"Mexanndeckue koieoanus"
PesepsHElil ypok. O000IIIEHNE U
163 CHCTzMaTHSZpHH 3HAHUHU 110 TEME Bubmuorexa LIOK
" I " https://m.edsoo.ru/5e2bb83d
DNeKTPOMarHUTHbHIE KOJeOaHUsI
PesepBubIil ypok. O6001eHne 1
164 CHCTEMAaTH3aIINUs 3HAHUH 10 TeMe bubnuotexa [JOK
"MexaHN4YeCKHEe U IIEKTPOMATHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBHsbIil ypok. O000IMIEHNE 1
165 CI/ICTI;MaTI/BZpI/ISI 3HAHUHU 110 TEME bubmiorexa [IOK
" " . https://m.edsoo.ru/52ad1603
Onruka
PesepsHEblil ypok. O000IIIEHHE U
P P . bubmuorexa [JOK
166 cucTeMaTH3alMs 3HaHUI IO TEME
https://m.edsoo.ru/5beclc65
"OcHoBel CTO"
Pesepsusblil ypok. O000IIEHNE 1
P P . bu6nmoreka [IOK
167 CHCTEMAaTH3aINs 3HaHUH TI0 TeME

"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

https://m.edsoo.ru/f7¢59d38



https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3d40077a

PesepBubIil ypok. O6001eHIE 1

168 cHCTEMATH3aIns 3HAaHUH I10 TeEME 1 Bubmuorexa IJOK
" B " https://m.edsoo.ru/1511654
dusnka atoMa
PesepBHeIit ypok. O000IICHNE U
169 CUCTEeMaTH3allus 3HAHWH 110 TeMe 1 bu6mmoreka [IOK
"®u3uKa aTOMHOTO Spa U https://m.eds00.ru/905c5¢ce0
3JeMEHTapHbBIX YacTull"
PesepBusblil ypok. O0001IEHNE 1
170 CI/ICTI;MaTmZpHﬂ 3HAHUH 110 TEME 1 Brbmiorexa IOK
" . " https://m.edsoo.ru/2bffb94c
DneMeHTHI acCTPOPUIUKU
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI Cpe/Hero 001ero 0opa3oBaHusi

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJb U MecTo (PU3MKU B (HOpMHpPOBAHHUH
COBPEMEHHOM HAyYHOW KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKH
Y TEXHOJIOTUM, B IPAKTUUYECKOH IeATETHHOCTH JIt0IeH

10.2

YuuThiBaTh TPaHUIBI TPUMEHEHUS HM3YYCHHBIX (PU3UUECKHX MOJIeTIeH:
MaTepuagbHas TOYKa, HHepIUaIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPI0E
TEJ0, WJICATTbHBINA T'a3; MOAEIN CTPOEHHUS Ta30B, KUIKOCTEH U TBEPIBIX TE,
TOYEUHBIHN JICKTPUUECKHI 3apsil — IPH pelieHur GU3NIECKUX 3a1a4

10.3

Pacnio3naBats (usznueckue sBneHus (MPOIECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU  CTPOCHUS
BEIIECTBA U DJEKTPOJAMHAMHUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JBM)KCHHE, CBOOOJHOE TMAJCHHWE TeJ, JBMKCHUE II0
OKPYXHOCTH, WHEpIUs, B3auMoOAcHcTBHE Tel; Au(Qy3us, OpOyHOBCKOE
JBIDKEHUE, CTPOEHHUE JKUJIKOCTeH W TBEPIBIX TN, U3MEHEHUE 00BhEMa Tel
Ipy HarpeBaHuM (OXJIAXACHWM), TEIUIOBOE paBHOBECUE, HCIApEHUeE,
KOHJICHCAIIU, TUTABJICHUE, KPUCTAJUTH3AIMs, KATICHUE, BIAKHOCTh BO3yXa,
MOBBIIICHNUE JABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXy MMapaMeTpaMu COCTOSHMS raza B M30IMPOIECCax; dIECKTPU3ALMS Tell,
B3aUMO/JICHCTBHE 3aPsI0B

10.4

OnwuceiBaTh MEXaHUYECKOE ABIKEHHE, UCTIONB3Ys (PU3MUECKUE BETUYHUHBI:
KOOPJAMHATA, IIyTh, [IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIa,
AMITyJIbC ~ Tela, KWUHETUYEeCKas DHEprus, IOTCHIUAJIbHAs JHEPIrusd,
MexaHudeckass paboTa, MeXaHW4ecKas MOIIHOCTh, TIPU  OINHCAHUH
MPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJIB3YEMBIX BEJIMYHH, WX
0003HAYeHHS ¥ EJWHUIIBI, HAXOAWUTh (HOPMYIIBI, CBS3BIBAIONINE AaHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU

10.5

OnuceiBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBIEHUS,
UCTONb3ys (PrU3MYecKHe BEIMUYMHBL: JaBJICHHE ra3a, TeMIepaTypa, CpeIHss
KMHETUYECKas JHEpPrus Xa0THYECKOI0 JBUKEHUS MOJIEKYJI,
CPEIHEKBaIpaTU4Hass  CKOPOCTb  MOJIEKYJ,  KOJUYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, padora raza, KOd(QQHUIMEHT MOJE3HOTO JEHCTBUA
TEIJIOBOTO JIBUTAaTENIsl; IPH ONHCAHUH MPABHIIBHO TPAKTOBATh (PU3MUYECKHIA
CMBICJI UCHOJIB3yEMBIX BEJIWYHMH, UX 0003HAUYEHUS M EIWHHIIBI, HaXOIUTh
(GbopMyBl, CBS3BIBAIOIIME TaHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTHMH
BEJINYMHAM

10.6

OnuceiBaTh HU3YYCHHBIC SJICKTPUYICCKUC CBOMCTBA BCIICCTBA u




AJICKTPUYECKUE SIBICHUS (IIPOIIECCHI), UCIONIB3Ys (DU3NYECKUE BEITMYHUHBI:
ANIEKTPUUYECKUI  3apsill, DJIEKTPUYECKOE TI0Jie, HANpsHKEHHOCTh OIS,
MOTEHIINAJ, Pa3HOCTh MMOTCHIIMAJIOB; TIPH ONMUCAHUU MIPABUIBHO TPAKTOBATh
(GU3NYEeCKU CMBICI UCIIOJIb3YEMbBIX BEIMYHMH, UX 0003HAYCHUS U CIMHUIIBL;
yKa3bIBaTh (HOPMYJIBI, CBSI3BIBAIOIINE JAHHYH (U3UYECKYI0 BEJIWYHHY C
JIPYTUMH BeJTHUYUHAMUA

10.7

aQHATM3UPOBATH (PH3UUECKHE MTPOIIECCHI U SIBJICHUS, UCTIONB3Ys (pH3uvecKue
3aKOHbl M MPHUHIUIIBL: 3aKOH BceMHpHOro Ttsarotenus, I, II m III 3axkoHbI
HproToHa, 3aKOH COXpaHEHUsT MEXaHMYECKOM IHEPIHH, 3aKOH COXPaHEHHUS
WMIyJIbCa, TMPUHIMI CYNEPHO3UUUH CWJI, NPUHIUII PaBHOMPABUS
WHEPIHAIbHBIX CHCTEM OTCYETA; MOJIEKYISIPHO-KMHETUYECKYIO TEOPHUIO
CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEAHEH KUHETUYECKOU
SHEPTUH TEIJIOBOTO JBIKCHHUSI MOJIEKYJ C aOCOJIOTHOM TeMIepaTypou,
MEpPBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS DIIEKTPUUYECKOTO
3apsana, 3akoH KynoHa; mpu 3ToM pasiudaTh CIOBECHYHO (DOPMYJIHPOBKY
3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKCHHE U YCIIOBUS (TPaHHUIIBI, 00JACTH)
MPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPHHIUMBI JCWCTBUS MAalIWH, NPHOOPOB W
TEXHUYECKUX  YCTPOMCTB; pa3nuyaThb yCJIOBUS UX  0€30MacHOro
HCIIOJIb30BAaHUs B [IOBCETHEBHOW KU3HU

10.9

BBITIOMHATE 3KCHEPUMEHTHI 0 HCCIENIOBAHUIO (U3UUYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH; TIPU STOM
dbopmynupoBarh npobiemy (3agady) U TUIIOTE3Y YIeOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIOKECHHOTO 000pYAOBaHUs, TPOBOAUTH OIBIT
1 (OPMYJIUPOBATH BBIBOJIBI

10.10

OC}’H.[CCTBJ'IHTB MNpsAMBIC U KOCBCHHBIC HU3MCPCHUA (bHSH‘leCKI/IX BCJINYHH,
IIpu 35TOM BBI6I/IpaTB OIITUMAJIBHBINA CHOCO0 HU3MCPCHHUA KU HCIIOJIB30BATH
HU3BCCTHBIC MCTOJblI OICHKH HOFpCHIHOCTCﬁ I/I3MepeHHﬁ

10.11

HccnenoBaTh  3aBUCHMOCTH ~ MEXIY (PU3MYECKUMH  BEJIMYMHAMH  C
WCTIONB30BAHUEM TIPSIMBIX HM3MEpPEHHi; TpH O3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (UKCHUPOBATh  pE3yJibTaThl  MOJYYCHHOW  3aBHCHMOCTH
(bU3UYECKUX BEIWYMH B BHJE TAaOIUI] U TpadUKOB, JeiaTh BBIBOJBI IO
pe3ynbTaTaM HcCleOBaHUS

10.12

Coluroath nipaBmiia 6€30MAaCHOTO TPY/ia IPH MPOBEJACHUH UCCIICIOBAHHI B
pamMKax  y4eOHOTO  JKCIEpHMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
HpOCKTHOﬁ ACATCIIBHOCTH C UCITOJIB30BAHHUEM N3MEPHUTCIIbHBIX YCTpOﬁCTB )51
71a00paTOPHOTO 00OPYAOBAHUS

10.13

Pemarp pacuérHple 3amauu C SIBHO 3a/laHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3Ysl PUBNYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3a/la4¥l BBIOUPATh (PU3MUECKYI0 MOJAEINb, BBIICIATh (PU3NUECKUE BEITHUNHBI
u QGopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHs, NPOBOAUTH PacUYEThl H
OIICHUBATH PEAILHOCTh MOJIYYCHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI




10.14

Pemars KaueCTBEHHbBIE 3aJauu: BBICTpanuBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYKIEHUIl C OMOpOod Ha U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTe  MpH  pemieHuH  y4yeOHBIX  3ajjad  COBPEMEHHBIC
MH(OPMALIMOHHBIE  TEXHOJIOTMM  JUId  TIOUCKA, CTPYKTYpUpPOBaHUS,
WHTEpPHpETallud ¥ TPEICTaBICHUS Y4eOHOH ¥  HAyYHO-TIOMYJISIPHOM
nH(popMalMy, TONYYEHHOM M3 pa3IUYHbIX HCTOYHHKOB; KPUTUYECKU
aHAIIM3UPOBATh MOJIyYaeMyt0 HH()OpMaIUIO

10.16

[TpuBOAUTH PUMEPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOILIECCOB OKPYKAIOUIETO MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTUI

10.17

Hcnonp30BaTh TeOpeTHYECKUE 3HAHUS 1O (PU3HUKE B IMOBCEIHEBHOW KH3HH
Uil o0ecriedeHus: 0€30MacHOCTH TpH  OOpalleHHH ¢ MNpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUII COXPAHEHHS 3IIOPOBBSI U COOJIIOICHHS
HOPM 9KOJIOTUYECKOTO TOBEICHUS B OKPYXKAOIIEH cpelie

10.18

PabGorate B Tpyamne€ C BBIIOJHCHUCM PA3JIMYHBIX COIHAJIBHBIX poneﬁ,
IJIAHUPOBATh PabOTy TPYIIIIbI, PAlMOHAIBHO PACIpeaeATh 00S3aHHOCTH U
IUIAaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTyalUdaX, aJACKBATHO
OICHUBATh BKJIaA KaXJA0ro W3 Y4YaCTHUKOB TpPyIIbl B PCOICHUC
paccMaTpuBaeMoi POOIEMBI

11 KJIACC

Kopn
IpoBepsIeMoOro
pe3yJbTara

11.1

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 0opa3oBaHus

JleMOHCTpUpOBaTh Ha MPUMEPAX Pojb U MecTo (PU3MKU B (HpOpMHpPOBaAHHUU
COBPEMEHHOM HAayYHOW KapTHUHBI MUpA, B PA3BUTUN COBPEMEHHON TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKOM IESATENbHOCTH JIOACH, IEJIOCTHOCTh H
€IMHCTBO (PU3NYECKON KapTUHBI MUPa

11.2

Y4uThIBaTh TPaHULBl NPUMEHEHUS W3YUYEHHBIX (U3HUECKUX MOJENeH:
TOYEUYHBIN DJIEKTPUYECKUM 3apsij, sAepHas MOJEIb aTOMa, HYKIOHHas
MO/I€TIb aTOMHOTO si/ipa MpH pelieHnH (PU3NUecKHuX 3a1ad

11.3

Pacnio3naBath pu3uueckue sBIeHUs (MPOLECChl) U O0BICHATH UX HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3UKU: DIIEKTpUYECKas
IIPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJICHCTBUE MATHUTOB, IEKTPOMArHUTHAasI UHIYKIUS, IEHCTBUE
MarHMTHOTO II0JI1 Ha MPOBOJHUK C TOKOM U JIBIXKYILIUMHCS 3apsf,
AJEKTPOMAarHUTHBIE Kosie0aHus u BOJIHBI, IPSIMOJIMHEMHOE
paclpocTpaHEeHHE CBETa, OTPAXKEHHE, IpeIOMIICHHE, HHTepdepeHuus,
JUGPAKIMS 1 TOJSIpU3aliis CBETa, AUCIEpCHsl CBeTa, (hOTOAIEKTPUUECKUI




addexr (poroaddexT), cBeToOBOE AaBiICHUE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJA,  CCTeCTBEHHas M  HWCKYCCTBEHHAs
palMOaKTUBHOCTD

114

OnwuceiBaTh M3yYeHHbIE CBOWCTBA BEUIECTBA (AJIEKTPHUYECKUE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUYECKYI0 TMPOBOJAUMOCTb pa3IMYHBIX Cpel) H
ANIEKTPOMAarHuTHbBIE  sABJIEHUS  (IPOLIECCHI), HCMONB3YsS  (PU3NUECKHE
BEJIMYMHBI: JIEKTPUYECKUN 3apsf, CHIa TOKa, SIEKTPUUECKOE HaMpsKEeHUe,
AJIEKTPUYECKOE COIMPOTHUBIICHHE, pa3HOCTh moTeHnuanos, JJ[C, pabora
TOKa, HWHAYKIMS MarHUTHOrO mojis, cwia Awmnepa, cuia JlopeHua,
WHIYKTUBHOCTH KATYIIKH, SHEPTHS JEKTPUYIECKOTO ¥ MAarHUTHOTO ITOJIEH,
MepHoj M YacToTa KojieOaHHM B KoyeOaTelIbHOM KOHTYpE, 3apsii U cuja
TOKa B TIPOLIECCE TaPMOHUYECKUX IIIEKTPOMArHUTHBIX KOJeOaHUl,
(GOKyCHOE paccTOsSHME€ M ONTHYecKas Cuia JIMH3bl; I[pPH OMNHUCAHUU
MIPAaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMBbIX BEJINYMH, UX
0003HAYeHHUsA U EJUHHUILBL; yKa3blBaTh (OPMYJIbI, CBSA3BIBAIOILUE JaHHYIO
(GU3NYECKyI0 BEIMYUHY C APYTUMHU BEIUYMHAMU

11.5

OnuceiBaTh H3Y4YEHHbIE KBAHTOBBIE SIBICHHUS U IPOLIECCHI, HCIIOJIb3YS
¢u3nvecKre BEIMYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
U YacToTa CBETa, SHEpPrus W HUMIYyJIbC (OTOHA, MEpUoA MOodypacnaja,
SHEPIUsl CBA3M ATOMHBIX fAJ€p; NPU ONMCAHUM IPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICIT UCTIONIb3YEMbIX BEJIMYMH, X 0003HAUEHUS U €TUHULIBL;
yKa3blBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JTAaHHYIO (U3UYECKYI0 BEIUYHUHY C
JIPYTUMH BEJIMYMHAMMU, BBIYUCIIATh 3HaUEHUE (PU3NUECKON BETUUUHBI

11.6

AnanuzupoBaTh GU3NUECKUE POIECCH U ABICHHS, UCTIONB3Ys (pu3nueckue
3aKOHBl M NPUHLUIBL: 3aKkoH OMa, 3aKOHBI [OCJIEIOBATENBHOTO U
HapajIeIbHOrO COEAVHEHUs ITPOBOJIHUKOB, 3aK0oH Jlxkoyns — JleHna, 3aKoH
ANEKTPOMAarHUTHOM MHAYKIMH, 3aKOH MPSMOJIMHEHHOTO pacipOCTpaHEHUS
CBETa, 3aKOHbl OTPAYKEHUSI CBETA, 3aKOHBI MPEJIOMJIEHHS CBETA, YpaBHEHHE
OnHmTeitHa 108 QoToddexTa, 3aKOH COXpAaHEHHs DSHEPTUH, 3aKOH
COXPAHEHHs MMITYJIbCA, 3aKOH COXPAaHEHMs DJIEKTPUUECKOro 3apsja, 3aKOH
COXPaHEHHs MacCOBOI0 4YMCIA, MOCTyJaTsl bopa, 3aKOH PaguoaKTUBHOIO
pacnaza; Ipu 3TOM pas3IndaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYecKoe  BbIpaX€HHWE M YCJIoBHsS  (TpaHMIBI,  00JacTH)
IIPUMEHUMOCTH

11.7

Ompenenarb HampaBiI€HUE BEKTOpa HMHAYKIMM MAarHUTHOTO  IOJS
MIPOBOJIHUKA C TOKOM, CUJIbI AMriepa u cuiibl Jlopenia

11.8

CTpouTh M OINHKCHIBATH HM300pa)K€HHE, CO3/IaBaEMOEC IUIOCKHM 3€pPKaJioM,
TOHKOM JTUH30U1

11.9

BrimoaaaTts OKCIICPUMCHTBI IIO0 HCCICOAOBAHHUIO (1)I/ISI/I‘~IGCKI/IX SIBJIEHUU U
IMpOoHCCCOB C UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpu 5TOM
dhopmynupoBaTh IpodaemMy (3a7ady) ¥ THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TPEUIOKCHHOTO 000PYIOBaHHUS, ITPOBOJANTH OIBIT
1 GOPMYITHPOBATH BHIBOJIBI




11.10

OcymiecTBISITh MPSMBIE M KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEITUYHH;
MPU ITOM BBIOHMpaATh ONTHMAIBHBIA CIIOCOO HM3MEpPEHHUS W HMCIIOJIB30BATh
W3BECTHBIC METO/bI OLIEHKH MOTPEITHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBHCUMOCTH  (PU3UYECKUX BEIMYUH C HCIIOJIB30BaHUEM
MPSIMBIX U3MEPEHMI; P ITOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBAThH
pe3yabTaThl TOJYYEHHOHW 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHJC
Tabnul U rpauKoB, IeJaTh BHIBOABI IO Pe3yJbTaTaM MCCIIEI0BaHuUs

11.12

CoGumonate npaBuiia 6€30MIaCHOTO TPY/1a IPH MPOBEJACHUH UCCIICTOBaHHI B
paMKax  y4eOHOTO  JKCIIEpUMEHTa,  Y4eOHO-UCCIEeOBATENLCKOH U
MPOEKTHOU JEATEILHOCTH C UCIIOIB30BAHUEM N3MEPUTEIIBHBIX YCTPOUCTB H
12a00paTOPHOTO 000PYAOBAHHUS

11.13

Pemate pacu€THBle 3amaund ¢ SBHO 3aJaHHOW (U3HYECKOM MOJIEIBIO,
HCIIONB3Ys (U3UYECKUE 3aKOHBI M IIPUHITUITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4d BHIOMPATh (PU3UYECKYIO MOJECIb, BBIICIATh (PH3NUECKUE BEITMUMHBI
u GopMyJibl, HEOOXOAMMBIC ISl €€ pEIICHHS, MPOBOAWTH PacCUYEThl W
OLICHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI

11.14

Pemate Ka4eCTBEHHbBIE 3a/1a4u: BBICTPANBaTh JIOTHUYECKH
HEMPOTUBOPEUYMBYIO IIENIOYKY pACCYX ACHUM C ONOPOM Ha W3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SBJICHUS

11.15

Hcnonp3oBaTe  MpU  pemIeHUH  y4yeOHBIX  3ajjad  COBPEMEHHBIC
UHPOPMALIMOHHBIE  TEXHOJOTMW Ui TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallud ¥ TPEJICTaBIeHUs Y4eOHOH U  HAy4YHO-TIOMYJISPHOM
uHpOpMaLMY, TOJYYEHHOH U3 pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBATh MOITYy4aeMyI0 HH(POPMAIHIO

11.16

OOBSCHITh TPHUHIMUIIBI JEHCTBHS MAIllMH, NPUOOPOB W TEXHUYECKUX
YCTPOMCTB;, pa3nuyaTh YCIOBHS HX O€30MacHOTO HCIOJIB30BaHUS B
NOBCEIHEBHOU KU3HU

11.17

[IpuBouTE IpUMEPHI BKJIa/1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIEro MHUDPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN

11.18

Hcnonn3oBaTh TCOPCTUUCCKHUC 3HAHUSA T10 (1)I/I3I/IKC B HOBCGI[HGBHOﬁ KHU3HHU
s obecriedeHus 0€30MacCHOCTH IMpH  OOpalleHWd ¢ OpudbopaMu |
TEXHHYECKUMH YCTPOMCTBAMH, JUISI COXPAHEHUs 30POBbSI M COOJIOICHHUS
HOPM 9KOJIOTHYECKOTO MOBEJICHUS B OKPY’KaroLel cpere

11.19

PaGoTtath B rpymnme C BBINOJIHEHHEM pa3IUYHBIX COLMAIBHBIX pOJIei,
IUTaHUPOBaTh PadOTy TPYMIIbI, PAlMOHATIBHO pacHpeAessaTh 00I3aHHOCTH U
IUTAHUPOBaTh JEATENbHOCTh B HECTAHJAPTHBIX CHUTyalMAX, aJeKBaTHO
OLICHMBATh BKJIAJ KaXIOTO U3 YYaCTHUKOB TIpyNIbl B pELICHHE
paccMaTpuBaeMoi poOIeMBbI




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koa nposepsiemoro

pasaejia 3JIEMEHTA

IIpoBepsieMbie 3JIeMEHTbI COIEPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1

Oduzuka — Hayka o mnpupoae. Haydnble MeTomb
MO3HAHUS OKpY’Karolero Mupa. Poib skciepumenTa
U TEOpUHM B TIpollecce TMO3HAHUS MPHUPOJBIL.
DKCIepUMEHT B (pU3UKe

1.2

MoaenupoBanue bu3IIecKuX SIBJIEHUU Hu
nmporeccoB. Hayunble rumote3sl. ®Dwusudeckue
3aKOHBI M TeOpuH. ['paHHLIBI TPUMEHHUMOCTH
¢u3znueckux 3akoHOB. [IpUHIMI COOTBETCTBHSL.
Porr w wMecro ¢m3ukm B hopmMupoBaHUH
COBpPEMEHHOM  HAy4yHOM  KapTUHBI MHUpA, B
MPAKTUYECKON JAESITeTbHOCTH JII0IeH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

MexaHn4deckoe JABHMIXXCHUC. OTHOCHUTENLHOCTD
MexaHudeckoro jaBikeHus. Cucrema  orcuéTa.
Tpaektopust

2.1.2

Ilepememienue, CKOpocTb (CpeAHsAs  CKOPOCTb,
MIHOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaAIbHOU
TOYKH, UX MPOCKIHMU HA OCH CHUCTCMbI KOOPAWHAT.
CrnosxeHue nepemMeIieHnii U clI0KeHNne CKOpOoCTen

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJIMHEHHOE
nBwkeHue. ['paguku  3aBUCUMOCTH  KOOPJMHAT,
CKOPOCTH, YCKOpPEHMs, IIyTH U IE€pEMEILEHUs
MaTEpUaJIbHONU TOUKHU OT BpEMEHU

2.14

CBoOoanoe najieHue. Y CKopeHue cBoOOOHOTO
MageHust

2.1.5

Kpusosmnuelinoe JIBHYKEHUE. PaBHOMEpHOE
JABMOKCHUC MaTepHaHBHOﬁ TOYKH II0 OKpPY’KHOCTH.
VYrioBasi CKOpOCTb, JIMHEWHAs CKOpoCTh. Ilepuon u
gacToTa. LleHTpocTpeMUTENBHOE YCKOPEHHE

Texnuueckue YCTpOﬁCTBaZ CIINAOMETpP, ABUKCHHUC
CHapsAA0B, LHCIIHBIC U pPCMCHHBIC IICPEaAAYN

2.1.7

[IpakTuueckue paboTel. M3mepeHne MIrHOBEHHOM




ckopoct. McciaenoBaHue COOTHOUICHHSI MEXKIY
My TSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeZIOBaTeIbHbIE PaBHbIE MPOMEXKYTKH BpPEMEHHU
[P PaBHOYCKOPEHHOM JIBXKEHUM C HAYaJbHOM
CKOPOCTBIO, paBHOW Hymt0. W3ydeHue ABMKEHUS
IIapyuKa B BS3KOM KHUAKOCTH. M3yueHue IBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JTIMHAMUKA

2.2.1

IIpunuun orHocutensHOoCcTH ['amunes. IlepBbii
3akoH HerotoHa. IHEpImanpHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMO Cynepno3uiiviy Cuil

223

Bropoii 3akoH HeroTOHA 111 MaTEpUAIBHON TOYKH B
nHepuuansHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHa J171s1 MaTepHalIbHbIX TOUYEK

224

3aKoH BCEMUPHOI'0 TATOTCHUA. Cnita  TSKECTH.
HepBaﬁ KOCMHUYCCKasA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJILXEHUSI M cwiia TpeHus nokos. Koadoumment
Tpenus. Cuiia CONPOTHBIICHUS TP JBWKCHUU Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

HOCTyrIaTCJ'ILHOC u BpalaTCJIbHOC JBHXXCHHUC
a0COJIFOTHO TBépI[Ol"O TCI1a

2238

MoOMEHT cuibl OTHOCUTEIBHO OCH BpAIIECHUS.
[Ineqo cuibl. YciioBHs paBHOBECHUS TBEPAOTO TENA B
14(6(0)

229

TexHuueckue yCTporuCTBa: NOAIUUIIHUKY, ABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3yueHue  JIBUKEHHS
Opycka Mo HAKJIOHHOW IIOCKOCTU TOJ JEUCTBHUEM
HecKONbKkuX cui. McciaenoBanue 3aBUCUMOCTU CHIT
yOPYTOCTH, BO3HHUKAIOUMX B JehopMUpyeMOit
MPY>XKUHE W PE3MHOBOM 00pasiie, OT BEIUYUHBI UX
nedopmaruu. MccnenoBanue ycioBUl paBHOBECHS
TBEPJOTO TeJla, UMEIOILIET0 OCh BpallCHUS

2.3

3AKO

HbI COXPAHEHHIA B MEXAHUKE

23.1

NMnynec  MarepuanbHOM — TOYKH, CHUCTEMBI
MaTepuaibHbIX TOYEK. IMITyJIbC CHIIBI U U3MEHEHUE
HMITyJIbCa TeJa

232

3akoH coxpanenusi ummyibsca B MCO. PeakTtuBHOE
JIBUKCHHE




233 Pa6ora cunbl
234 MOMIHOCTD CUJTBI
)35 Kunernyeckass »Heprusi MaTepHaIbHOM TOYKH.
o TeopeMao KHHETUYECKOM SHEPIUU
[TorenmanbsHas sHeprud. [loTeHManbHas 3Heprus
236 yIpyro neopMUPOBAHHON IPYKHUHBIL.
o [loTenunanbHas SHEPrUs Teia BOJIM3HU OBEPXHOCTH
3emuu
[loTeHuManbHble U HENOTEHIMAIbHBIE CUIIBL. CBS3b
)37 paboThl HENOTEHIMAJIbHBIX CHJI C HM3MEHEHUEM
o MEXaHUYCCKOW DHEPrWU CHUCTEMbI Tel. 3aKOH
COXPAHEHHUSI MEXaHUYECKOM dHEprun
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckue  yCTpOMCTBA:  JIBM)KCHHME  PAKET,
o BOJIOMET, KOTIEP, MPY>KHHHBIH MHCTOJIET
[IpakTuyeckue paboTsl. M3ydeHnue cBs3u CKOpOCTEH
2310 TEN NpU Heynpyrom ynape. MccienoBaHue cBs3H

paboThl CHIBI C UW3MEHEHHEM MEXaHHYeCKOH
SHEPIruu Teja

MOJIEKYJISIPHAS ®U3UKA 11 TEPMOJIMHAMMKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE MIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE IBHKEHUE.
Huddyzus. Xapakrep ABUKEHHUS U B3aUMOJICHCTBUSA
4aCTUL BELIECTBA

Mogenu CTpoe€HHSI Ta30B, XUAKOCTEH W TBEPIBIX
Teal U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3THUX MOJEJIENH

Macca MOJIEKYIJL. KommuectBo BEILIECTBA.
[TocTostnuast ABoraapo

TermmoBoe  paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenbcus

3.1.5

Mogene upeansHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHUECKON TEOpUU HUACAIBHOTO
rasa

3.1.6

AOcomtoTHasT TeMIieparypa Kak Mepa CpeaHei
KMHETUYECKOM SHEpPruu  TEIUIOBOIO  JIBUKCHUS
yactul rasa. [lIkama remneparyp KenbBuHa

VpaBuenue Kianeiipona — MenngeneeBa. 3akoH
JansTOHa




I"a3oBbIe 3ak0HBI. M301poniecchl B HIEAIBHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMA,
M30x0pa, n3obapa

3.1.9

TexHudeckue yCcTpoicTBa: TEpMOMETp, OapoMeTp

3.1.10

HpaKTI/I‘IeCKI/Ie pa60TBI. I/ISMepeHI/Ie MacCChbl BO3yXa
B KJlaccHOM komHaTe. MccnenoBaHue 3aBUCHMOCTHU
MCXKAY HapaMeTpaMH COCTOAHUSA PA3PCIKCHHOI'O
rasa

3.2

OCHOBbI TEPMOJIMHAMUKNA

3.2.1

TepmoauHamMuueckas cucTema. BryTtpeHHsAs
SHEPrusl TEPMOAUHAMMUYECKON CUCTEMBI U CIIOCOOBI
e U3MCHEHHUS

322

KonnuectBo Temnmorsl u  pabGoTta. BHyTpeHHss
SHEPTrHUsl OJJHOATOMHOIO UEALHOTO rasa

3.23

Buant TeIIoNepeIaun: TETJIONMPOBOAHOCTb,
KOHBEKIIUS, W3JIydyeHue. TemmoéMKOCTh  Tena.
VaenrHass  TemnoéMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIoNepeave

324

IlepBbiii  3ak0H TepMoauHaMUKHU. lIpumeHeHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHM K H30IIPOLECCaM.
I'paduueckas uHTEpIIpeTaIyst paboThI ra3a

3.25

TenmoBble  mamuHbl.  [IpuHIUOBL  JOeWCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEpPruv B
TEIUIOBbIX MamuHax. Koaddumnuent moae3Horo
nevictBus (manee — KIIT/1) TeroBoii mammabl. [Tk
Kapno u ero KIIJ{

3.2.6

Bropoit 3akon TepmomuHamuku. HeobpaTumMocTh
MpoLIeCCOB B Ipupoae. TemioBble ABUTATENH.
DKOJOrH4ecKHe MpoOIeMbl TEIIO3HEPTETUKH

3.2.7

TexHu4ecKkue yCcTpouCTBa: JBUIATEllb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOJMIFHUK, KOHAUIIMOHED

3.2.8

[IpakTuueckue pabotTel. V3mMepeHue yAenbHOM
TEIUIOEMKOCTHU

3.3

AT'PET'ATHBIE CO

CTOSAHUA BEHIECBA. ®A30BBIE [TIEPEXO/IbI

3.3.1

[TapooOpazoBanne M KoHAeHcalus. Vcmapenue u
KUIIEHHE. YJenpHas TemioTa MapooOpa3oBaHUsL.
3aBUCUMOCTb TEMIIEPATYPhl KUTIIEHUS OT 1aBICHUS

332

AGCOIIOTHAS U OTHOCUTEINbHAS BIAYKHOCTh BO3/yXa.
Haceimennsiit nap

333

Teépmoe Tteno. Kpucramnmueckue u amopdHbie

Tena. AHM30TPONHs CBOWCTB KpUCTaJLIOB. JKuakue




Kkpuctayyibl. CoBpeMEHHbIE MaTepHaibl

334

[lnaBnenue U KpucTauM3anusa. Y IelabHas TEIoTa
miasseHus. Cyonumanus

3.35

ypaBHeHI/Ie TEIIOBOro OanaHca

3.3.6

Texanueckue YCTpOWCTBA: TUTPOMETD U
IICUXPOMETp, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUS
COBPEMEHHBIX  MaTEepUaJIOB, B  TOM  YHCIE
HaHOMaTepHaJIOB, U HAHOTEXHOJIOTUN

3.3.7

[Ipaktuyeckue paboTel. M3MepeHue BIAXKHOCTH
BO3JyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

Onextpuzanus Tena. OieKTpuyeckuil 3apsan. /[[Ba
BH/JIA DJIEKTPUUECKUX 3apsi0B

4.1.2

[TpoBOIHUKHN, TUAAEKTPUKHU U TTOTYHIPOBOIHUKH

4.1.3

3aKkoH COXPAaHCHUS SJICKTPUICCKOI'O 3apdaia

4.1.4

Bzaumoneiicteue 3apsanoB. 3akon Kynona

4.1.5

DnexTpuyeckoe noJe. Hanpspok€HHOCTb
JJIEKTPUYECKOro mnous. IIpuHnun cynepnosuuun.
JInHuy HanPsHKEHHOCTH JIEKTPUYECKOTO TOJIS

PaGora CHI AJIEKTPOCTATUYECKOTO OJIA.
Ilorennuain. Pa3HocTh NOTEHIIMATIOB

[IpoBOMHMKKM ¥  JOUAJNEKTPUKA B  TOCTOSSHHOM
ANEKTPUIECKOM noJe. Jusnexktpuueckas
MIPOHUIIAEMOCTh

4.1.8

OnexrpoéMkocTb. KonaeHcarop. DneKTpOEMKOCTbH
IUIOCKOTO KOHJEHCATopa. OHEprus 3apspKeHHOTO
KOHJIeHCaTopa

TexHnuueckue yCTpOICTBa: AIIEKTPOCKOII,
3JIEKTPOMETD, JJIEKTPOCTaTUYECKAs 3aIlNTA,
3a3eMJICHHE  DJIEKTPONpUOOpOB,  KOHIEHCATOD,
KCEPOKC, CTPYWHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHI. N3mepenne
ANEKTPOEMKOCTH KOHEHCATOPa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEOAX
Ycnosus CYILLIECTBOBaHUS IIOCTOSIHHOTO
4.2.1 ANEKTpUYeCcKOro Toka. Mcrounnku toka. Cuiia Toka.
ITocTostHHBIN TOK
4.2.2 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu




4.2.3

DIIEKTPUYECKOE COIIPOTHUBJICHHUE. VY enbHoe
COTIPOTHBIICHUE BEILIECTBA

4.2.4

HOCHGI[OBaTeJIbHOC, napaujiCsibHOC, CMCHIAHHOC
COCIUHCHHUEC IPOBOJHUKOB

4.2.5

PaGora snexTpuueckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOIHOCTB 3JEKTPUIECKOIO TOKA

4.2.7

anekTpoiaBwkymas cuina (manmee — OJC) wm
BHYTPEHHEE COMNPOTUBIECHUE HCTOYHHKA TOKA.
3akoH OmMma TSt MTOJTHOM (3aMKHYTOM)
3JIEKTpUYECcKOM 1enu. Koporkoe 3ampikanne

4.2.8

DNeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIJIOB.
3aBUCHUMOCTh  CONPOTUBICHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITy4YKOB

4.2.10

[TonynpoBonnuku. CoOcTBeHHass W IpUMECHas
IIPOBOAMMOCTD MOJIYNPOBOAHUKOB. CBOHCTBa p-n
nepexonaa. [loxynpoBogHHKOBBIE TPHOOPHI

4.2.11

BHGKT];)I/ILICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BHGKTPOHHTH‘ICCKEUI Jucconuanus. :‘)HCKTpOHI/IS

4.2.12

DneKkTpuyecknii TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENbHBIA  pa3psn. Pasnuusble  THIBI
CaMOCTOATENILHOTO pa3pana. Monuus. [Inazma

4.2.13

TexHuueckue ycTpoWcTBa: aMmIepMeTp, BOJIbTMETD,
peocTar, UCTOUHUKU TOKa, JIEKTpOHArpeBaTesbHbIe
pudopHI, AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHUBIICHUS, BAKYyMHBIH JHOJ,
TEPMHUCTOPHI U ¢doTope3ucTopsl,
MOJTYTIPOBOTHUKOBBIN 1IN0/, TAJIbBAHUKA

4.2.14

[IpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTro
COEZIMHEHUs PE3UCTOPOB.

WN3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUS. Habmtonenue
NEKTPOJIA3A

11 KVIACC

Kon

Koanposepsiemoro

IIpoBepsiemMble 3JIeMEHTHI COEPKAHUSA




pa3nena
4

3JIEMEHTA

SJIEKTPOAMHAMUKA

43

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

4.3.1

TlocTostHHEIE MAarauThbl. B3aumoneiictBue
HOCTOSIHHBIX MAarHuTOB

432

MaruutHoe nosne. BeKkTop MarHUTHOW WMHIYKIUU.
[Ipunnun cynepro3unmy. JIMHMM — MarHUTHOM
uHayKkuud. KapTuHa TMHUN MarHuTHON WHITyKLIIUU
IIOJISL IOCTOSTHHBIX MarHUTOB

433

MarsuTHoe T0Jie MPOBOJIHUKA ¢ TOKOM. KapTtunHa
JUHUAWA TOJS JJTMHHOTO TMPSMOTO TPOBOIHUKA H
3aMKHYTOTO KOJBIIEBOTO MPOBOJHUKA, KATYIIKU C
TokoM. Omeir  Opcrena.  BzaumopeiictBue
MIPOBOJIHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOAYJIb U HAIIPABIICHHE

4.3.5

Cuna Jlopenna, €€ MoOIyilp M HallpaBJICHHUE.
JIBr>KeHUE 3apsyKEHHOM YacTULbl B OJHOPOJHOM
MarHuTHOM noje. Padora cunbl Jlopenia

4.3.6

SIBnenHue SHCKTpOMaFHHTHOﬁ HHAYKIOUH

4.3.7

[Torok BeKTOpa MArHUTHON UHIYKIIMH

4.3.8

OJC wmHAaykmuu. 3aKOH  DJIEKTPOMArHUTHOMN
unaykuun Papazes

4.3.9

Buxpesoe anekrpuueckoe nosie. 3]C nHaykiuu B
MIPOBOJIHUKE, JBWKYLIEMCS IIOCTYIIATEIbHO B
OJIHOPOJTHOM MarHMUTHOM I10J1€

4.3.10

IIpaBuio Jlenna

4.3.11

NunyktuBHOCTh. SABneHune camounaykuuu. 3/C
CaMOMHAYKIMHU

4.3.12

SHCPFI/ISI MAarauMTHOTO ITOJIAA KaTyIIKU ¢ TOKOM

4.3.13

BHCKTPOMB.FHI/ITHOC I10JIC

4.3.14

TexHuyeckue ycTpoicTBa: MOCTOSHHbIE MarHUTHI,
ANEKTPOMArHUTHI, ANEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS MeYb

4.3.15

[Ipaktudyeckue paboThl. M3ydeHne MarHUTHOTO
MOJIsl KaTyIIKA C TOKOM. VccnenoBaHue NEeMCTBUS
MOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.
HccnenoBanme SIBIICHUS 3JIEKTPOMATrHUTHOMN
WHIYKIAN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHMA




5.1.1

Koneb6atenpHas cucrema. CBOOOIHBIE KOJICOAHMS.
INapmonnueckne kosebanusa. Ilepuwom, wactora,
aMIUIuTy1a ¥ daza KoyeOaHui

[IpyxuHHBINA MasTHUK. MaTeMaTH4ECKUI MasSTHUK

YpaBHeHue TapMOHHYECKUX KOJIeOaHMil.
Kunemarnyeckoen  AMHAMHUYECKOE  OMHCAHUE
K0J1e0aTeNbHOTO JABHKEHUS

[IpeBpaiienue 3HEPruM NpU TAPMOHUYECKUX
koneOaHusx. CBsA3p  aMIUIUTYABl  KoJieOaHM
HCXOJIHOM BEJIMYHMHBI C aMIUTUTYJaMU KOJeOaHMit
€€ CKOPOCTH B YCKOPEHUS

KonebarenbHblit KOHTYP. CBoOonHBIC
9JIEKTPOMArHUTHBIE KOJNe0aHWs B  HJCaTbHOM
Koe0aTebHOM  KOHType. AHAJIOTHS — MEXIY
MEXaHUYECKUMHU u AIIEKTPOMArHUTHBIMH
konebanusimu. @opmynna TomcoHa

3aKkoH COXPAaHCHUA  SHEPTHUU B  HACAIIBHOM
KoJiIe0aTeIbHOM KOHTYPC

BoinyxneHHnbie MEXaHUYECKUe Kosie0aHusl.
Pe3onanc. PezonancHas kpuBasg. BbIHyXIeHHBbIE
AIEKTPOMAarHUTHBIE KOJIeOaHusl.

Ilepemennsblii Tok. CHHYyCOMIaNbHBIN TIEPEMEHHBIN
TOK.

MoIIHOCTh MNEPEMEHHOTO TOKa. AMHHI/ITyI[HOG u
ﬂeﬁCTBYIOHlCC 3HAYCHHUC CUJIBI TOKA U HAIIPSKCHUA

5.1.10

Tpanchopmarop. IlpousBoacTBo, mnepenada u
norpebieHue ANEKTPUYECKOM SHEPTUH.
DKOJIOrM4ecKHe PUCKM TIpU  MPOU3BOJCTBE
AJIEKTPUYECKON SHEPIuH. Kynbrypa
MCIOJIb30BaHUs 3JIEKTPOIHEPTUH B TMOBCETHEBHOM
KU3ZHU

5.1.11

Texauueckue yCTpOHCTBA: ceiicmorpad,
JIIEKTPUYECKUI 3BOHOK, JIMHUU AIEKTpoIepesayd

5.1.12

[IpakTuueckue paloTHI. Hccnenosanue
3aBUCHUMOCTH TE€pHOa MajblX KojeOaHHil rpysa
HAa HUTH OT JJIMHBI HUTH W MacChl Tpy3a.
HccnenoBanne NEpPEMEHHOr0 TOKa B LENHU U3
IIOCJIEZI0BATENBHO COEAMHEHHBIX KOHJEHCATOpA,
KaTyIIKU U pE3UCTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHndueckue BOJIHBI, YCJIOBUA




pacnpoCcTpaHeHHUS. [Tepuon. CkopocTthb
pacnpocTpaHeHus U JyiHa BoJHBL [lonepeunsie u
MIPOJIOTILHBIE BOJIHBI

522

WuTepdepenius U TuQpakus
MEXaHUYECKUX BOJIH

523

3Byk. CxopocTh 3ByKa. [’ pomkocTh 3Byka. Bricora
ToHa. TeMOp 3ByKa

524

SHGKTPOMaFHI/ITHI)Ie BOJHEI. Y CIOBUS H3ITYy4YCHUA
OJICKTPOMArdHMTHBIX BOJIH. Bzanmuas OpueCHTAIUA
BeKTOpoB E, B 1 v B 371€KTpOMAarHUTHON BOJIHE B
BaKyyMe

5.2.5

CBolicTBa 3JE€KTPOMarHUTHBIX BOJIH: OTPa)KEHHE,
MIPEJIOMJIEHUE, HOJISIpA3ALUS, mudpaxius,
untepdepenusa. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ixana B7IEKTPOMArHUTHBIX BOJIH. [IpumeHeHue
ANIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

HpI/IHHHHBI pPaanocCBA3U u TCJICBUACHUA.
Pangunosnokamnus. DJIEKTpOMarHUTHOE 3arps3HEHUE
OKpY>Karolleu cpeabl

5.2.8

Texanueckue YCTPOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JAMArHOCTHKA B
TEXHUKE W MEIULUHE, pajap, paauoNpHEMHUK,
TEJICBU30p, aHTeHHA, TenedoH, CBY-neus

53

OIITUKA

5.3.1

[IpssMonuHENtHOE  paclpOCTpAaHEHHE CBETa B
oaHOpoaHOM cpexe. JIyd cBeta

532

OtpaxkxeHne cBeTa. 3aKOHbl OTPAXKEHUSI CBETA.
[TocTpoenne n300pa>keHMii B TUIOCKOM 3epKalie

533

HpeHOMHeHI/IC cBeTa. 3aKOHBI MMpCIIOMJICHUA CBCTA.
AOCONIOTHEIH ITOKa3aTelb MMpCIIOMJIICHHA

534

[lonnoe BHyTpeHHee oTpaxenue. lIpenenpHbIin
YIOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

I[I/ICHepCI/ISI cBeTa. CIIOKHBIN cOCcTaB 0€JIoro cBeTa.

IIBet

5.3.6

Cobwuparore W pacceuBarolve JUH3bI. ToHKas
nuH3a. DokycHOe paccTosHUE U ONTHYECKas CUiia
TOHKOW JuH3BL. [locTpoeHne wu300pakeHW B
coOMpaIOIIUX U pacceuBarouux JruH3ax. Popmyia
TOHKOM JTUH3bI. Y BEJIMUEHHUE, 1aBaeMOe JTIMH30M

5.3.7

IIpenensr [IPUMEHUMOCTHU r€OMETPUYECKON




OIITHKHU

Wutepdepentus ceta. KorepeHTHbIE HCTOYHUKH.
533 Ycnosus HaOII0ACHUS MaKCUMyMOB u

MUHHMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakmus csera. JudpakunonHas pemiérka.
VYcnoBue HaOIOAEHUS TJIaBHBIX MAaKCUMYMOB TpU
[IaJCHUM  MOHOXpPOMAaTHYECKOIO  CBETa  Ha
TU(QPAKIUOHHYIO PEIETKY
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5.3.10 [Tonspuzanus ceera

Texunueckue YCTPOMCTBA: OYKH, ayma,
5311 ¢doroanmapar, IIPOCKIIMOHHBIN anmapar,

MHUKPOCKOII, ~ TEJIECKOI, BOJIOKOHHAs  ONTHKA,
TrQpakIMoHHas pemETKa, MOJISIPOU

[IpakTudyeckue paboThl. M3mepeHue mokazaTens
IIPEIOMIICHUS. Hccnenosanue CBOICTB
n3o0paxkeHuit B nuH3ax. Habmonenue nucnepcun
cBeTa

5.3.12

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

I'panunel MIPUMEHUMOCTH KJIaCCUYECKOI
6.1 MexaHUkH. [locTynaTel TEOpUU OTHOCUTEIBHOCTH:
' MHBAapUaHTHOCTb MOJYJsS CKOPOCTH CBE€Ta B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTENBLHOCTD OITHOBPEMCHHOCTH.

6.2
3aMe,Z[HeHI/IC BPEMCHU U COKPAIICHUC NJIMHBL

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBA3p Macchl C DHEpPrUel U  UMILYJIbCOM
6.4 CBOOOJHON YacTHULBl. DHEPrus MOKOs CBOOOIHOM
YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

SJIEMEHTBI KBAHTOBOM OITTUKU

@®otonbl. ®opmyna Ilnanka cBA3M d>HEPruu
7.1.1 ¢doTroHa ¢ ero 4actoToil. DHEprus U HMITYJIbC
¢dbotoHa

OtkpeiTHe U uccnenoBanue Gorodrpdexra. OnbITH
A.I'. CroneroBa. 3akonsl poTodddexTa

VpaBuenne OuHmTeiiHa 18 oTtodddexra.
«KpacHas rpanuna» porodrpdexra

7.1.4 JaBnenue ceera. OnwiTel [1.H. JIeOenena

7.1.5 XHUMHUUYECKOE IENCTBUE CBETA




Texnuueckue YCTpOMCTBA: (hoTod71eMEHT,
(dhoTomaTuuk, CoOTHEUHas O0aTapesi, CBETOIUO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mopenb aroma Tomcona. OmnbiTel Pe3epdopa mo
HCCIeA0BaHUIO CTpoeHUs atoMa. [1nanerapHas
MOJEJIb aTOMa

7.2.2

[Toctynarer bopa. HM3nydeHne u morJonieHue
(OTOHOB IIpU IEpexoje aToMa C OJHOIO YPOBHS
SHepruM Ha Japyro. Buasl cmektpoB. Crektp
YPOBHEH 3HEPIMH aTOMa BOJOPOa

7.2.3

BosiHoBbI€ cBoMicTBa yactuil. BonHbl ae bporins.
KopmyckymsipHo-BostHOBOH Ayanusm. Jludpakuums
3JIEKTPOHOB Ha KpHUCTAIIIaX

7.2.4

CrioHTaHHOE ¥ BBIHYXXICHHOE  H3JIyYCHHE.
VY CcTpoicTBO M IPUHLIMIT pabOTHI J1azepa

7.2.5

TexHnueckue ycTpoucTBa: CHEKTPAJIbHBIA aHAIU3
(cIeKTpOCKOM), Ja3ep, KBAHTOBBI KOMITBIOTED

7.2.6

IIpaxTueckue paboThI. Habnronenue
JIMHEHYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Merons! HaOJII0ICHUS u perucTpanuu
3JIEMEHTaPHbBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTUBHOCTH. OnbITH Pezepdopaa
[0  ONpEAENEHUID COCTaBa  PaJUOAKTHBHOIO
u3nydyenus. CpoiicTBa anbda-, Oera-, ramma-
n3ydeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpIraHU3MBbI

7.3.3

OTkpbITHE TPOTOHA H HeEWTpoHa. HykioHHAs
Mozenb sapa I'eisenOepra — lBaHeHko. 3apsin
sapa. MaccoBoe uucio siapa. M30Torbt

7.3.4

Anbda-pacnag. DICKTPOHHBIA ¥ TMO3UTPOHHBIN
Oera-pacma. l'amma-uznydenue. 3aKoH
PaaMOAKTUBHOIO pacnaaa

7.3.5

DHeprusi CBsI3U HYKJIOHOB B sifipe. SIIepHbIe CUJIBI.
JledexT maccrl sapa

7.3.6

Snepubie peakuuu. JleneHue u CUHTE3 saEp

7.3.7

SAnepubii  peakrop. TepMosiaepHblli  CHHTES.
[Tpobnembl 1 MEPCHEKTUBBI SAEPHON SHEPTETHUKH.
DKOJIOTMY€ECKHE aCIEeKThI s,IEPHON IHEPTETUKHI

7.3.8

QHGMCHTapHBIC YaCTHUIIBI. OTKpLITI/IC IMMO3UTpPOHA.




OyHIaMEeHTAIbHBIE B3aUMOJCHCTBUS

7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETp, Kamepa
Bunbcona, simepHblii peakTop, atoMHas bomba

7.3.10

[Ipaktndyeckue paboTel. lccnemoBanue TpPEKOB
4acTHIl (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3gHoro neba. Co3Be3nus, spkue 3BE3MBI,
IUTAHETHI, UX BUJIMMOE JBHKEHHE

8.2

Conueunast cucrema. IlnaHeTsl 3eMHOW TpyMIIbL.
[InaHeThI-TUTAaHTBI U WX CITYTHUKH, KapJIMKOBBIC
mwiaHeTbl. Manble Testa COJIHEYHOU CUCTEMBI

8.3

Connne, ¢orochepa m armochepa. ComHeuHas
AKTUBHOCTH

8.4

Ncrounuk sHeprun CosHLA U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPHCTHKHU: Macca,
CBETUMOCTD, panuyc, TeMIieparypa, 50,4
B3aUMOCBs3b. [lnarpaMma «CneKTpagibHbIA KJIacc —
CBETUMOCTDY. 3BE3 bl TJIaBHOU
MOCNIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB TUISE 3BE31 TJIaBHOM
MOCIIe0BATEIHLHOCTH

8.6

Buytpennee crpoenue 3BE31. CoBpeMEHHBIE
MNpEACTABJICHUA O MHNPOUCXOXKIACHHU W 3BOJIIOIHUN
ConHua u 3B€311. DTanbl KU3HU 3BE3]1

8.7

Mneunsiii Ilyte — Hama [Manakruka. CrnupanbHas
cTpykrypa ['anakTuku, pacnpenenenue 3831, rasa
n e, Ilonoxenune u nBuxkenue CosHua B
INanaxTuke. Ilnockast u cepuueckast MOACUCTEMBI
lNaakTuku

8.8

Tunel ranaktuk. PaguoranakThKu W KBa3apbl.
YEpHbIe ABIPHI B Spax TajJaKTHUK

8.9

Bcenennas. Pacmupenue Bceenennoii. 3akoH
Xab06mna. Pa30Oeranue ranaktuk. Bozpact u paaunyc
Bcenennoii, Teopuss bosbmoro B3psiBa. Mogaens
«ropsiuer BeenenHon». PennkroBoe n3inydeHne

8.10

MacmraGHast CTpYyKTypa Bcenennoit.
Meraranakruka. Hepeménnsie poOIeMbl
aCTPOHOMUU




IHPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
IMPOTPAMMBI CPEJJHET'O OBIIETI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHMSA K NPEIMETHBIM pPe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero o0uero
oOpa3oBaHus

ChopmupoBaHHOCT, yYMEHHH pacro3HaBaTh (HU3HUECKUE SIBICHUS

(Hpoueccm) 1 00BICHATH UX Ha OCHOBE HN3Y4YCHHBIX 3dKOHOB

Brnanenue OCHOBOIIOJIararomumMHn (1)I/I3I/IquKI/IMI/I INOHATHUAMHU H

BEJIMYMHAMU, XapaKTEPU3YIOIUMHU PU3NYECKUE TPOIIECCHI

ChopMHUpPOBAaHHOCTh yMEHUW TPUMEHATh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJICKYJISIPHOM buzuku u TEPMOTUHAMHUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (M3MKHM A7 aHAIW3a U OOBSICHEHUS
SIBJICHUHA MHUKPOMHpa, MaKpOMHpa W MeraMupa, pa3indaTh YCIOBHS
(rpanuibl, 001aCTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TTIOHUMATh
BceoOmmii xapaktep (yHIAMEHTAIBHBIX 3aKOHOB W OTPAHHMYCHHOCTH
WCTIONIb30BAHUSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATh (DU3HUECKUE
MPOLIECChl,  HMCMOJb3ys  OCHOBHBIE  IOJIOXKEHHS, 3aKOHbl U

3aKOHOMEPHOCTH

CpopMUPOBAaHHOCTh YMEHHS pa3inyaTh YyCIOBUS TNPUMEHUMOCTHU

Moenell PU3NYEeCKUX TN U MPOIECCOB (SIBICHUIN)

ChopMupoBaHHOCTh yYMEHHUSI pelaTh pacuy€THbIE 3aJaud C SIBHO
3aJJaHHOM M HEsABHO 3aJJaHHOM (PM3NYECKOH MOJeNbl0: Ha OCHOBaHWUHU
aHaliM3a yYCIIOBHSI BBIOMpATh (HU3MUECKUE MOJIENH, OTBEYaIOIIHe
TpeOOBaHUAM 3a/1a4M, IPUMEHSATH (HOPMYJIbI, 3aKOHbI, 3AKOHOMEPHOCTH
U TOCTyJaTbl  (PU3MYECKHX  TEOpUH  MpPU  HCIOJIb30BAHUU
MaTEMaTUYECKUX METOJOB pELICHMs 3a1ad, MPOBOJUTH PACUETHI HA
OCHOBAaHMM HMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATH pE3ylbTATHl U
KOpPpEKTUpPOBaTb  METOJbl  pEUlIeHHs ¢  Yy4€TOM  IOJIy4EHHBIX

pEe3yNbTaToB

Pematp kadecTBeHHbIE 3a7aud, TPEOYyIOIIMEe MPUMEHEHHS 3HAHUU U3
pPa3HBIX pa3ACNIOB MIKOJIBHOTO Kypca (PU3HUKH, a TaKKe HHTETpaIuu
3HAHUHU M3 JIPYyrUX M[PEIMETOB E€CTECTBEHHOHAYYHOTO  I[MKJA:
BBICTPanWBaTh JIOTHUECKYIO IEMOYKY pacCyXKIeHHl ¢ omopoil Ha

HN3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (bmnqecm/le SBJICHUS




Bnanenue OCHOBHBIMH METOJaMHU HAY4YHOTO MIO3HAHMS,
UCTOJNBb3yeMbIMH B (HU3UKE: TPOBOAUTH NpPSAMbIE U KOCBEHHBIC
u3MepeHuss (U3NYECKUX BEJIUYMH, BBIOMpas ONTHUMAJIbHBIN CIIOCOO
U3MEPEHUS U HCIIONb3YSl M3BECTHBIE METOJABI OLEHKH IOTPEIIHOCTEN
U3MEpEeHUH, MPOBOAUTH MCCIEIOBAHUE 3aBUCHUMOCTEH (U3NUECKUX
BEJIMYMH C HCIIOJIb30BAHMEM TMPSMBIX U3MEPEHHH, OOBACHATH
MIOJTyYCHHBIE PE3YJbTaThl, UCHOJB3Ys (PU3NUECKUE TEOPUH, 3aKOHBI U
MIOHATUS, U JIeJIaTh BBIBOJIBI, COOMIOAATH MpaBUiIa O€30MacHOro TpyAa
IIpU MPOBEACHUN UCCIIEJOBAaHUM B paMKax y4yeOHOIo SKCIIEPUMEHTA U
y4eOHO-UCCIIEZIOBATENIbCKOM  JEATENbHOCTH  C  UCIOJIb30BaHUEM
UM(QPOBBIX  W3MEPUTENBHBIX  YCTPOWCTB M J1aOOpaTOpPHOIO

o0opyaoBaHus

ChopMupoBaHHOCTH ~ YyMEHHH  aHaJIM3UpOBaTb W OLEHHUBATH
MOCIECTBUS OBITOBOM M IPOU3BOICTBEHHOM JIEATEIBHOCTH YEJIOBEKa,
CBSI3aHHOW C (PU3UYECKMMHU TPOIIECCAMH, C TO3HUIUN IKOJOTHYECKOU
0€30IacHOCTH; IIPEICTaBICHUN 0 panoHaIbHOM
MIPUPOJONOIB30BAHUHY, A  TakKe  Pa3yMHOM  HCIIOJIb30BAaHUU
JNOCTWIKCHMM HAyKd W TEXHOJIOTMM U1 JajJbHEHIIEro pa3BUTHUSA

4eJI0BEYECKOr0 O0IIECTBA

OBnaneHue pa3inuuHbIMH crocobamMu  paboTel ¢  uHbOpManuen
(U3MYECKOTO  COACpXAHWMSI C  WCIOJIB30BAHHEM  COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHUU KPUTHUYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nHpopMaluu

10

ChopMUpPOBAaHHOCTP ~ YMEHHH  TNPUMEHATh  OCHOBOIIOJIAraloIIne
ACTPOHOMUHYCCKUEC TIIOHATHUA, TCOPHU W 3aKOHBI [JIA aHaJIM3a U
00BsICHEHUST (PU3MYECKHUX MPOIECCOB, MPOUCXOMANIMX Ha 3BE3AaX, B
3BéSI{HI)IX cucremMax, B MEXTaIaKTU4YECKOU cpeace; JOBHUXKCHUS

HeOECHBIX TEJI, DBOIOLMY 3BE31 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D

1O ®U3UKE

Kon Kon
pasaena/re JjieMe
MBI HTAa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

MEXAHUKA

1.1

KMHEMATHKA

MexaHn4deckoe ABHKEHUE. OTHOCHUTENBHOCTh MEXaHUYECKOTO

nemkenna. Cucrema orcuéra

MarepuanbHas TOUKA.

TpaeKTOpHA

Eé pammyc-Bexrop:
Ft)=(xcle) e ) =(e)).
TpaeKTOpPIIA,
IepeMelleHIIe: / v
AF =F(t,)—T(t,)=F, -7} = ¥

=(Ax, Ay, Az),

IyTE.
CroxeHIe [epeMelneHHil:

CKOpOCTL MaTepHaHBHOﬁ TOYKHU:

. AF
U=—
At

=5'= (Ux.LJT.LJ__).
Af— -
Ax

Yy =I\_\ =x,. aHAIOINYHO v, =)/, U.=Z,.
flie o

CroeHne ckopocTeil: o, =0, + 0, .

Brluncnenue nepemenieHys U NyTd MaTeprUaibHONW TOUKU IIPU
IPSAMOJIMHEMHOM JIBUKEHUH BJIOJIb OCH X IO TpapuKy

3aBUCUMOCTH Vx(t)




" . Av Y
YCKD[JEHIIE MATEPHATEHOI TOYKIL a = ?L .
N P

I

a,=—2 =(u,)’'. aHANOTMMHO a, =(v, |', a.=(v.)".

PaBHOMepHOG HpHMOHHHeﬁHOC JABUIKCHUC!

x(t) = xg+ v,

v (t) — vy, = const

PaBHOYCKOpeHHOC HpﬂMOJ’IHHGfIHOC JBHXXCHUC!

at’
x(t)=x, +u, t +—=—
(1) =x, + 1y, 5
v (t)=u, +at
a, = const

-

vy, —ul =2a (x,-x,)

1x L R 1

HPII IBILKEHINI B OJTHOM HANIPABIISHIII IIVIE S =

=

CBoOoHOE TajzieHne. Y CKopeHrne CBOOOTHOTO Ta/ICHUS.

9] Xo ‘('.r
,Z[BI/DKeHI/Ie TEJa, 6pOH_IeHHOFO IoxQ yr.TIOM O K FOpH3OHTy:




".T(F) =X, +U,f=x +U,cosa-f

. 4
. d 2

gt

gy
'

=V, tU,sino-f—

V(I =y, Uyt +

I-.J|

h 2
Irul_lfr) = U, =U,Cos0,
o, (1 =v,, +g 1 =vsino— gt

-

gy

[g.=0

=const

v

gy
g

KpuBonunelinoe nerxeHue. J[BukeHrue MaTepuaibHOM TOUKH
M0 OKPYKHOCTH.

VYrnoBas u JIUHEITHASA CKOPOCTh TOYKHU:

v = mRk

[Ipy paBHOMEPHOM JBHKEHHUH TOYKH IO OKPYKHOCTH

=—=2
(i T v

. LleHTpOCTPEMHUTENLHOE YCKOPEHHE TOUKH:
12

e = 7 = w’R

. [lonHoe yckopeHue maTepuaibHON TOUKH

Trépnoe Teno. [locTtynarenbHoe U BpalaTeaIbHOE IBHKEHUE

TBEPAOIO TeNa

1.2

TMHAMUKA

1.2.1

HNuepunaneubie cuctemsl orcuéra. Ilepseiii 3akoH HproToHa.

[IpuHnun otHOCHUTENBHOCTH ["anunes

1.2.2

Macca Tena. IInoTHOCTE BeliecTBa:

™m

P:F

1.2.3

Cuna. [IpuHIMNI Cynepro3uliuy CUIL:




F

PREHOIENRCTE F,+F+..

BTropoii 3akon Herotona: g matepuansHor Touku B MCO

-

F =may
5
1.2.4 | Ap = FAt
npu
F = const
-
‘plZ F. 21
105 Tperunii 3akoH Hpr0TOHA [71s1 MATEPUAIIBHBIX TOYEK:
Fp =—Fn
3aKOH BCEMHUPHOI'O TSTOTEHMS: CHUJIbl IPUTSIKEHUS MEXKIY
TOYEYHBIMU MacCaMU PaBHBI
myms
F=0—7
R_
Cuna tspkect. LleHTp TsKecTH Tena. 3aBUCUMOCTBH CHIIBI
1.2.6
TSOKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO MJIAHETHI PAANYCOM
RO:
GMm
mg=————
g (Ro+h)*
Cuna ynpyroctu. 3akoH ['yka:
127 | Fe=—hx
1.2.8 Cuna tpenusi. Cyxoe TpeHue.

Cuia TpeHUSs CKOIbKEHUSI:
Erp = uN




Cuna TpeHus TOKOS:
F,=pN

Koaddurment tpennst

1.2.9

JlaBnenwue:

P==

1.3

CTATHUKA

1.3)
1.3)

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCHUsA:

M| = Fl, rae | — mnevo cuibl

-

F

OTHOCUTENIBHO  OCH,  Ipoxojsamed  uepes  Touky O
NEPIEHUKYIIIPHO PUCYHKY

1.3.2

LenTp macc Tena. LleHTp Macc cucTeMbl MAaTEPUATIBHBIX TOYEK:

myr +matat...
Tir =

my +ma+...

B onHOpOgHOM 1101€E TSAKECTH

(g = const)

HOCHTP MaccC TCjia COBIIAAACT € €0 HCHTPOM TAKCCTU

1.3.3

VYcnous paBHoBecust TBEpaoro tena B MCO:

M, +M,+...=0

\F,+Fy+...=0

3akoH [lackansa

[

JlaBnenue B )kujkocTH, nokosieics B8 UCO:




1.3]

p=po+pgh

3akoH Apxumena:

a

=—F

FApﬁ EEITECH

€CJIM TEJIO0 H KUJIKOCTh nokosrcsa B UCO, To

Fﬁpﬁ = P3Veerecs

VYcnoBue nmnaBaHHs TEN

1.4

3AKOHbBI COXPAHEHN A B MEXAHUKE

1.4)

1.4]

1.4]

1.4)

Nmnynbc MmaTepruanbHOU TOYKH:

p=mv

HNMnynec cucteMsl Tei:

p=p +p2t..

3aKOH U3MCHEHHUS U COXPAaHCHUS UMITYJIbCA:

B CO

= = L]

Ap = Mpy + p2+.-.) = FapemeA + Fognemulii+. -

B CO , ecin

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

, €CITN

Fls:—:em:—: + F:EEEI:L‘I[—:+- =10

PeakTuBHOE NBUKEHUE




F

Ar X
Pabora cuiibl Ha MajOM NepeMeeHIH:

,-1=|P:|-|.-i'-.f|-+:us a=F -Ax

o F

0
MOIIHOCTb CHUJIBI:

€CJIH 32 BpeMsi

1.45 | At
paboTa CHITbI U3MEHSIETCS Ha , TO MOITHOCTB CHJIBI
A4
P=— =F-v-cosa
At Ar—
Kunernueckas 3Heprus MaTepuaaIbHOM TOUKH:
mv?  p?
ET2 0 2m
1.4.6
3aKOH U3MEHEHHUS KUHETUYECKOM SHEPTUU CHCTEMBbI
MatepuanbHbIX Touek: B UCO AEkun = A1 + A2 + ...
1.4.7 [loTenumanbHas 3Heprus:

JJIA IIOTCHIHUAJIbHBIX CHUJI

Aif = Eim:l're:—:u - Efnn're:-:u_: 'ﬂ'EL‘[DTE[—:U

ITorennmanpHas OHCPI'usia MaTepI/IaJIBHOﬁ TOYKHU B OTHOPOAHOM
ITOJIC TAXKCCTH:

Em:l're:—:r.: =mgh




[ToreHuunanbHas SHEprus ynpyro 1ehopMUPOBAHHOTO Tela:

kex?
Em:l'r EHI] — T

1.4.8

3aKOH U3MEHEHHUS U COXPAHEHUsI MEXaHUYECKOM dHEepruu:

Erex = Exum + En-:IIEHJI-u
B ITCO AEyex = Ascex menoresn. cuns
E IIC;D ﬂ.E}.:Ex = {].. S CIIH ABE&E HEIOTEHIL CHT D

1.5

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

1.5.1

I'apmonnueckue Kosie0aHus MaTepHalIbHOU TOYKH.
Ammntyaa u ¢a3za konebanuii. Kunematnueckoe onvcaHue:
x(f) = Asin or + o0, ).
v(f=x/'.
a(f)=(v, ), =—o'x(f)=a +0'x=0,
I7I€ X - CMEIIEHNE U3 PAaBHOBECHS.

JlnHamMuyeckoe onrcaHue:

ma, = —kx,

rie
k = mw?

. 9TO 3HAYUT, YTO
F, = —kx.

DHEpPreTUYeCcKOe OMKUCaHUE (3aKOH COXPAHEHHS] MEXaHUUECKOM

SHEPTUM):

CBs3b aMIUIMTYIBl KOJICOAHWHM CMEIIECHUS MaTepuagbHON

TOYKH C aMIUIUTYAaMU KoieOaHui e€ CKOPOCTH U YCKOPEHHUS:

Upe =04, @ =04

1.5.2

[lepron 1 yacToTra KoyeOaHMIA:




2r 1
T e iy, = e
® v
HCpI/IOI[ MaJIbIX CBO60IIHBIX KOJ'IC63.HPII>1 MATEMATHUYCCKOI'O

MasiTHHUKaA:

TF=2=n i
g

[Tepron cBoOOIHBIX KOeOaHUI MPYKUHHOTO MasiTHUKA!

T=2m |—

k

1.5.3

BBIHy)K,[[CHHBIe koJieOanus. Pezonanc. Pe3onancHas KpHuBas

1.5.4

HonepeqHHe )51 IMPpOAOJIbHBIC BOJIHBI. CKOpOCTB

pacnpoCTpaHEeHUs U JUIMHA BOJIHBIL:

U
A=vT =—
LJ

WuTepdepennyst u qudpaxiyst BOJIH

1.5.5

3ByK. CKOpOCTh 3BYyKa

MOJIEKVYJISAPHAS ©®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHA S ©U3NKA

2.1.1

Mogenu cTpoeHHs ra3oB, KUAKOCTEN U TBEpABIX Tei. IlycTh
TepMOJMHAMHYECKass cuctemMa (Temo) coctout w3 N

OJMHAKOBBIX MOJIEKYJI. TOraa KOJIM4eCTBO BEIIECTBA
N m

TN w

e
Na

— 9ucI0 ABOTaapo, m — Macca CUCTEMEI (Tena),
(2

— MOJIsIpHasA Macca BCUICCTBA

2.1.2

TennoBoe IBMKEHHUE aTOMOB U MOJICKYJI BCUICCTBA

2.1.3

BzauMoaelicTBue yacTuIl BelllecTBa




2.14

Huddysus. bpoyHoBckoe nBukeHue

2.1.5

Mopens uneanpaoro raza B MKT

n=—

- KOHIOCHTpAUA MOJICKYJI

CBsi3p MEX]ly aBJICHUEM U CpeIHEN KUHETHUECKOH 3Hepruen
IIOCTYIIATEIILHOTO TEIJIOBOIO ABUKCHUSA MOJIEKYJI U1€aIbHOTO

ra3a (ocHoBHoe ypaBHeHue MKT):

rae m0 — Macca OJTHOM MOJIEKYJIbI,
N
V

AbcomotHas Temneparypa: T =t +273K

CBsi3b TEMIIEpaTyphl Ta3a CO CPeIHEN KHHETUYECKON dHEeprueit

MOCTYNATCIIbHOT'O TCINIOBOT'O ABUXKCHUA €T'0 MOJICKYIJI:

2.1.9

VYpasuenue p = nkT

2.1.10

Moenb naeanbHOTO ra3a B TepMOJUHAMUKE:

| VpasHerre Menreteera — Kianeiposa
| BelpaskeHHe /11 BHYTpeHHel SHepIHH

VpaBHeHHe MeHeneeBa — KianeiipoHa (IpHMeHIH)

3aIlcI):

o7 =""RT =vRT = NkT, p=P%L

L1 LL

BrIpaxkeHIle U1 BHyTpeHHell 3HeprIl 0IHOaTOMHOTO
rasa (IprMeHIMBIe GOpPMET 3aIIICH):

U =3VRT =3 Nkt = iﬂRIzvcufzipV
2 2 2 2




2.1.11

3akoH JlambTOHA [JI JAaBIEHUS CMECH Pa3pEKEHHBIX Ia30B:

p=p +tpa2t..

2.1.12

N3omporieccsl B pa3pe:KEHHOM ra3e C IMOCTOSHHBIM YHCIIOM
MoJiekyn N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
u3zorepma (T = const): pV = const ,

nzoxopa (V = const):

E = const
T

u3obapa (p = const):

V— st
T—CG‘J‘I

I'pacdmueckoe npencraienue n3omnpoueccos Ha pV-, pT-u VT-
JarpaMMax.

OOBeIMHEHHBIN ra30BbIA 3aK0H:

PV _ onst
T = CONns

JJI ITIOCTOSAHHOI'O KOJIMYECCTBA BCIIICCTBA V.

2.1.13

HaCbIH_[CHHBIe U  HCHACBIINICHHBIC  TIApbI. KauecTtBenHnas
3aBUCUMOCTDb IJIOTHOCTU W JABJICHHSA HACBIIICHHOI'O Iapa OT
TEMIICPATYPhI, UX HE3aBUCHMOCTH OT 00BEMa HaCBIIICHHOI'O

napa

2.1.14

BnaxnocTs Bo3ayXxa.
OTHOCHUTENBHAS BIAKHOCTD:

¢ = Powpa(T)  PrapalT)
PaacsmnapalT)  Peacermmapa (T)

2.1.15

3mMmeHeHue ArpCraTHhIX COCTOSIHMM BEIIEeCTBA: HCIIApCHUEC U




KOHACHCaAUs, KUIICHUEC ) XUJKOCTHU

N3MeHeHne arperaTHbIX COCTOSHMM BEHIECTBA: IUIABJICHUE U

2.1.16
KpUCTaJUIU3aLus
2.1.17 [IpeobpazoBanue 3Heprun B (ha30BBIX Mepexoiax
2.2 TEPMO/INHAMUKA
2.2.1 TenoBoe paBHOBeCHE U TEMIIEpaTypa
2.2.2 BuyTpennsis sneprust
Tennonepenaya kak cnocod M3MEHEHHs] BHYTPEHHEH 3Hepruu
223 0e3 coBepiieHuss paboTbl. KoOHBEKIHs, TETIONPOBOIHOCTD,
U3IIy4YECHHE
KosmnuecTBO TETIOTHI.
Y enpHas TEI0EMKOCTH BelIeCTBa C:
224 Q = cmAT
VY nenwpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 Y aenbHas TeruioTa rmaBieHus A: O = Am.
VY nenbHas TemoTa cropaHus Tommsa q: Q = gm
DnemeHTapHas paboTa B TEpMOAMHAMUKE:
A = pAV
2.2.6
Brraucnenue paboTsl 1o rpaduky mnporecca Ha pV-auarpaMme
[lepBblii 3aKOH TEPMOIMHAMUKHU:
Quz = AUy + Ayp = (U —Uy) + Ay
2.2.7
Annabara:
Q12 =0= Ay, = (U, —Up) = AU,
2.2.8 Bropoii 3akon TepmoanHaMuku. HeoOpaTumbie mpoIiecChl
229 [TpuHIMne! nectus TernoBbix MamuH. KIT/1:

A Q

=3 THEID =~ HaTp _|Q}S.CI[|

n= — =1_|-.chn|
0, 0, o

ZUHarp ZUHarTp O Harp




2.2.10

MakcumanbHoe 3Hauenne KIIJI. [ukn Kapno:

max 1 = 1 = Ty~ Ton =1- Lson
e T, T,

HATD HATp

2.2.11

YpaBHEeHHE TEIUIOBOTO OanaHca:
Q1 +Q:+Q3+..=0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE I1OJIE

3.1.1

Onexrpuzanus Tel U €€ MpOsBIEHUS. DJIEKTPUUECKUM 3aps.
JBa Buma 3apsima. DJeMEHTapHBIA DIEKTPUUYECKHN 3apsl.

3akoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaa

BsaumoneiictBue 3apsinoB. Toueunsie 3apsasl. 3akon Kynona:
B OJIHOPOJIHOM BEILIECTBE C JUAICKTPUUECKOM

MMPOHUIACMOCTBIO

&

'|q:_ 1

g1 dmes, 17

)

-la.

<L

F=k

Onekrpuueckoe mone. Ero nedcTBUe Ha 3IIEKTPUYECKHE

3apsabl

HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

F

@ npoteei

ITone Toueunoro 3apsaa:

E, = k<
-

OIHOPOJHOC II0JIC:




E = const.

Kaptuns! nMHUN HANPSHKEHHOCTH ATUX MTOJIEN

IloTeHnIMaIbHOCTD SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HOCTh MOTEHIMAIOB U HAIPSHKEHUE:
Az = q(@y —@2) = —qhd = qU.

[ToTenunanpHas 3Heprus 3apsaa B JEKTPOCTATUUECKOM TOJIE:
W =gg

A =-AW

IloTenunan QJICKTPOCTATUYCCKOI'O ITOJIA:

CBs3b HaHpH)KéHHOCTI/I IoJi1 U Pa3sHOCTHU IMOTCHLHUAJIOB IJid

OJIHOPOJIHOTO AnekTpocTtarndeckoro mois: U = Ed

[TpyuHIMT Cyneprno3UIIMU AIEKTPUUECKUX TTOJICH:

E=E +E+..,0=¢, +¢o+..

3.1.7

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHs 3apsA70B: BHYTPH ITPOBOJHUKA
- = ﬂ

, BHYTPHU U HA ITOBCPXHOCTHU TPOBOAHHUKA P = const

JDIeKTpUKY B 3JIEKTPOCTATUYECKOM MoJie. JudiiekTpuueckas

IMPOHUIACMOCTDL BCIICCTBA €

Konzaencarop. 31eKTpo€MKOCTh KOHJIEHCATOPA:




DIeKTPOEMKOCTH TIOCKOTO KOHJICHCATOPA:
g

=20 e
FE

HapaJIJIeJIBHoe COCIMHCHHUEC KOHACHCATOPOB:
g=q, +q:+... .U =U; =. 'Jcnapa.u_ G+ 0+

IlocnenoBaTenbHOE COSIUHEHNUE KOHACHCATOPOB:

3.1.10
v=u+U =g, = 1 + ! +
=4 2oy = 42 —---:C.nw[ C, ' G
DHeprus 3apssKeHHOTO KOHJIEHcaTopa:
o qU _cUu z 3 q°
301 | Wo=T ==
32 3AKOHBI ITOCTOSHHOI'O TOKA
Cuna Toka:
k|
3.2.1 AL |50
ITocTostansb!i TOK: I = const
Jnst mocrosiHHOTO TOKA q = It
320 VYcnoBust CymecTBOBaHUS JIEKTPUIECKOTO TOKA.
o Hampsoxkenne U u OJIC E
3akoH OMa JJ1d yyacTKa LeMu:
f= u
323 )
324 DIIEKTPUYECKOE CONIPOTHBJICHHUE. 3aBHCUMOCTb

COIIPOTUBJICHHUA OJHOPOAHOI'O IPOBOJHHMKA OT €TO AJIMHBI U

ceueHMs. Y JeIIbHOE COIIPOTUBJICHHUE BCIICCTBA.




l
R=p§

Hctounuku Toka. 3/]C ucTOUHMKA TOKA:

A CTOPOHHITICH N

E=
3.2.5 9
BuyTpenHee conpoTHBIEHHE HCTOYHUKA TOKA
3akoH Oma 1151 IOJTHOHM (3aMKHYTOM) dJIeKTprudecKon nenu: E
=]R + Ir, oTkyzna
7 — E
" Br
3.2.6
E.r
- R
[TapamnenbsHoe coeIMHEHHE TPOBOIHUKOB:
I[I=I1+12+..,Ul=U2=..,
1 1 4 1 4
R hEELE R 1 R 2 -
3.2.7
[TocnenoBarenbHOE COeTMHEHHE TPOBOAHUKOB:
U=Ul1+02+.,11=12=..,
Rr[l:lll'."[ = Rl + R:‘l‘...
3.2.8 Pa6ota anexktpuueckoro Toka: A = [Ut.

3akoH [[xoyins — Jlenna:
Q = I*Rt

Ha pesucrope

"

R:Q :AszRt:IUt:?t




MomHoCTb OJICKTPHUYCCKOI'0 TOKA:

F= E =1U
At Ar—0
TenoBast MOIIHOCTB, BbIAEIAEMAs HA PE3UCTOPE:
. Ut
3.2.9 P=I'R=—=IU
MoIHOCTh HCTOYHHUKA TOKA:
A4
v
Ar—0
CBoOosHBIE  HOCHTENM  DJEKTPUYECKMX  3apsiioB B
3210 MPOBOJHUKAX. MexaHu3MBbI MPOBOAUMOCTH TBEPABIX
o METaJUIOB, pPacTBOPOB M pAaCIIaBOB DJIEKTPOJIMTOB, TIa30B.
[TonynpoBoauuku. I101ynIpoOBOIHUKOBBIN 11O
33 MAT'HUTHOE I1OJIE
MexaHnueckoe B3aMMOJEHCTBUE MarHUTOB. MarHuTHOE MoOJeE.
Bekrop wmarmutHOM wMHAyKuuu. IlpuHnun cynepnosuuuu
MarHMTHBIX IOJIEH:
B =B, +B>+..
3.3.1
JluauM uWHAYKOMM MarHuTHoro nousid. Kaprtuna nuHMMA
UHAYKLIHUU MarHUTHOTO TIOJIS IIOJIOCOBOTO U
IIOJJKOBOOOPA3HOI'0 MOCTOSHHBIX MAarHUTOB
Oneir Opcrena. MarHuTHOe IOJIE€ NPOBOJHUKA C TOKOM.
130 Kaptuna nuHMH MHOYKIOMM MarHUTHOTO TOJS JJIMHHOTO
o IIPSIMOTO NMPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOIO IIPOBOJIHHUKA,
KaTyIIKH C TOKOM
333 Cuna Amnepa, €€ HallpaBJICHUE U BEJINYUHA:

F, = IBlsina

, [A€ O — YIroJI MCXKYy HallpaBJICHUCM IMPOBOAHUKA 1 BEKTOPOM

B




Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJTUYUHA:

Frop =l q | vBsina

Tae a — yrojl MExJay BECKTOpaMH

l_:l

334
U
B
. JIBmKeHMe 3apsKEHHOM 4YacTHIBl B OJHOPOJHOM MAarHUTHOM
nojue
34 OJIEKTPOMATHUTHAA MHAYKIMA
[ToTok BEeKTOpa MarHUTHOM UHAYKIIUU:
& = B, 5=FB5cosa
3.4.1
34.2 SIBnenue anexkrpoMariuTHOM UHAYKIUU. DJIC nHayKIMn
3aKoH 3JIeKTpoMarHuTHOW nHaykuuu dapanes:
AD
343 E=—— = —(I]:
I At A=l
344
{ gy

A

( = =d)

OJIC uHAYKIMHU B IPSIMOM MPOBOAHUKE UTHHOM |,

ABMIKYIIEMCA CO CKOPOCTBIO

l_:l

-

(v 1l

B OJJHOPOJTHOM MarHUTHOM moJje B:




| E; |= Blvcosa

, TJI€ 0. — YTOJI MKy BEKTOpOM B 1 HOpmaibio

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

-
&5

v

; €CIIH

[

-

l_:l

TO
I Ei |: BEL’

3.4.5

[IpaBuno Jlenna

3.4.6

NHAyKTUBHOCTS:

L=—
I

,umu @ =LI.
Camounnykuus. 91C caMOMHAYKIUU:

E,;—LEL ——_IT'
At |,

ol [
i

1—

3.4.7

9HepFI/I}I MAarauMTHOTIO ITOJIA KaTyYIIKU C TOKOM:

-

W, = —
L= 2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI




KoneGatenbHbiii  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE

KoJie0aHus B HIeaTbHOM KoJieOaTeTbHOM KOHTYpE:

|G T ) =, S| O+ @y |
| J J
1

| I(1) =g; =g, cos( et +,)=I__ cos(eot +q,)

®opmyna Tomcona:

3.5.1
T =2m/LC
, OTKyJa
2T 1
W =—=—
T VLC
CBs3b aMIUIATYBI 3apsAJia KOHAEHCATOPA C aMIUIMTYI0M CHJIbI
TOKa TIpU CBOOOIHBIX DJIEKTPOMATHUTHBIX KOJEOAHUSAX B
UJICaIbHOM KOJie0aTeIbHOM KOHTYpE:
f — I:ITIE}S.
.i:ma.x -
L)
3aKOH COXpaHEHUs SHEPruu B HJ€ATHHOM KoJeOaTeIbHOM
KOHTYpE:
3.5.2
353 BrIHyXI€HHBIE DJIEKTPOMarHuTHhIE KoyieOanus. Pe3onanc
[Tepemennsrii Tok. [IpomsBoacTBO, mepeaada u MoTpeOICHUE
3JIEKTPUYECKON SHEPTUU
3.54 . ., . .
CcU _LI :C‘L nu:.[.f max — const
2 2 2 2
3.5.5 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHasi opueHTarus

BCKTOPOB B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYYyMC:

- =

F1EB1le




[lIxana AJIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

326 9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsimonuHeiiHOe pacnpocTpaHeHHEe CBETa B OJHOPOJHOM
o cpene. Todeunslit uctounuk. Jlyd ceera
3aKOHBI OTPAKEHUS CBETA.
a=p
3.6.2
ol
A T 7 L Tl
3.6.3 [TocTpoenue n3o0paxeHui B IIIOCKOM 3epKaje
3.64 3aKOHBI MPETOMIICHHUS CBETA.

HpeJIOMJ'IeHI/Ie CBECTa:

nysing = nasing.

AOCOIIOTHBIN TTOKa3aTeIb MpECIOMIICHUA:

c
Nage =

LJ

OTHOCUTENBHBIH ITOKA3aTENh MMPECIOMJIICHUA:
s 17y

Mo, =
R n v,

Xon J1ydeil B ipusMe.

Vi=Vy, Ik =1k,
CooTHOLIIEHHE YacTOT W COOTHOLICHHE [UIMH BOJH IIpU
IIepexo/1e MOHOXPOMAaTHYECKOr0 CBETa Yepe3 rpaHuLly paszelia

JABYX OIITUYCCKUX CPCI:




3.6.5

n,<nm n,

anp

[TonHoe BHYTpeHHEE OTpaskeHHE.

[IpenenbHbIA yroJl IOJIHOrO BHYTPEHHETO OTPaKEHUS:
1 Mo

Sine_, = =
T g M

3.6.6

CobOwuparoniue W paccewBalolve JUH3bI. TOHKas JIMH3A.

®DOKyCHOE PACCTOSTHUE W ONTUYECKAs CHJIa TOHKOMW JIMH3BI:

3.6.7

®opmyIia TOHKOH JIMH3bL:
1
F

L,
d

hl =

VBenuueHue, 1aBacMoe JTHH30M:

h 1fI
I=—=—
H d

F\ h
f

e

B cnyuae pacceuBaronien JIUH3bI:

3.6.8

1
D= F==0,
D




r=

h 1fI 1
H d

Xon nyd4a, IPOIIEIIETO JUH3Y IO MPOU3BOJIBHBIM YIJIOM K
e¢ rmaBHOM onTuyeckoi ocu. IlocTpoenue u300paskeHM
TOYKH M OTpe3Ka MPSAMON B COOMPAIOLIUMX M PacCEUBAIOLIUX

JJMH3aX U UX CUCTEMAX

doroannapaT Kak onTHYeckuil mpubop. ['ma3 kak ontuyeckas

3.6.9
cucrema
Wntepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBHS
HaOIr01eHUs MaKCHMYyMOB u MUHUMYMOB B
UHTePPEPEHIIMOHHON  KapTUHE OT  JIBYX  CHH(]A3HBIX
KOT'€pEHTHBIX HUCTOUHUKOB:

3.6. )
A
MAKCIIMYyMEI — A=2m—, m=0,£1,£2.%£3 .,
vl
MITHIIMYMEI — A=(2m+1)—, m=0,£1.£2 +3
2

Hudpakus csera. JudpakiuuoHHas pemeérka. Y clIoBHe
HaOJIIOIEHUST IJIABHBIX ~MaKCUMYMOB IIPH  HOPMaJbHOM
NaJicHUd MOHOXPOMAaTHYECKOTO CBETA C JJIMHOW BOJIHBI A Ha
peméTKy ¢ nepuoaom d:

3.6.11

dsing,, =midm=0,+/-1,+/-2,+/-3, ..
3.6.12 Hucnepcus cBera
4 KBAHTOBA ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJTHOBOM JTY AJIU3M
4.1.1 ['mmoresza M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv
4.1.2 ®oToHbI. JHEpTHs POTOHA:




Nmnynsce poTona:

_E hv &

p_C c j

®otordpdext. OnpiTel A.I'. CtoneroBa. 3akoHsl poTo3ddexra

VYpaBHenue DiiHiTelHa U1 GoTorpdexTa:

Ed:-l:rru:-:a = ABrIXOZa + EE‘:I:E?J‘IRIJ

Asancu,:a = Ii5:"":'13'.1_.::

MU~ e

EKI:[—:?J"II!?J.' = 2 = EILir!-:‘-lfll

JlaBlieHHE CBETA.
JlaBiieHME CBETA HA MOJHOCTBHIO OTPAXKAIOILIYIO IOBEPXHOCTh U

Ha IIOJHOCTHIO MOTJIOMIAOITYHO ITOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[Inanerapnas Mogenb aTomMa

422

[Toctynarer bopa. U3nydenune u mornomieHue (GOTOHOB MPHU
Nepexojie aTOMa ¢ OJAHOTO YPOBHS YHEPTUU Ha APYTrOM:

hv,, = he =|E, -E

mr - - ™ |

Y




423

JIuHeiyaThie CIEKTPHI.

CHCKTp ypOBHCI\/'I OHEpPIrUu aToOMa BOJAOpOaa:

—13,63B
E,=_22% 5-1.23, .

-

4.3

OU3NKA ATOMHOI'O SAJPA

4.3.1

Hyxnonnas Mozens siapa [eiizenbepra — lBanenko. 3apsin

sapa. MaccoBoe uncino sapa. M3otonsl

432

PannoakTuBHOCT®D.
Anbda-pacnaz;

A Ad 4
bera-pacnan.

DJeKTpOHHBIN B-pacnan:

A A 0 —_—
zX2z Y + je+v,

[To3uTtponHsIii B-pacnan:
X AY+ S+ v,

I'amma-usinyuenue

433

3akoH PaaAuO0aKTUBHOI'O pacliaga:

-t
N(t) = Ny 2T

HYCTB m — Macca paauOaKTUBHOI'O BCIICCTBA. Torna

—L

m(t) =mg#+ 2T

4.3.4

SAnepusie peakiuu. [lenenue u cUHTE3 A1ep




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET






