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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3NKe HAa YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHON MporpaMmel, ripeacTaBieHHbx B DI'OC COO, a Taxxke
c yu€roM (enepaibHOM paboueil mnporpammbl BocnuTaHus U Konueniuu
npenoaaBanus yaeoHoro npeameTta «DOu3uka» B 00pa3oBaTeNbHBIX OPraHU3aAINAX
Poccuiickoit denepanuu, peaau3yomux OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPaMMBbI.

[Tporpamma 1o ¢uzuke onpeaenseT 00g3aTeNbHOE NPEIMETHOE COIEP KaHNUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TMOCIEI0BATEIbHOCTh U3YUCHHUS TEM U Pa3/iesioB
y4e0HOro TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOTrO TMPOLECCa, BO3PACTHBIX OCOOCHHOCTEH  OOYy4YaroIIMXCA.
[Iporpamma 1o ¢usnuke AaéT TMpeACTaBICHHE O MLEJIX, COACpPKAHUM, OOIIeH
CTpaTerud OOy4YeHHs, BOCIMTAaHUS U PaA3BUTHUS OOYYAIOLUIUXCA CpPEACTBAMHU
ydeOHoro npeamera « Pu3nkay Ha yriryoJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd yriyOJEHHOTO YPOBHSI IMO3BOJISIET pPEaM30BaTh
372491 MPO(PECCHOHANBHON OpUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM NI
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH Ka)abIM
O0y4arommmMcsi, KOTOpble HEOOXOAMMBI JJsi TPOAOJDKEHUS oOpa3oBaHUS B
OpraHu3anuiax mpodecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIMATbHOCTSIM.

B nporpamme o pusuke onpenesiroTes MiIaHupyeMble Pe3yIbTaThl OCBOCHUS
Kypca (QU3MKH Ha YpPOBHE CpemHero oO0mero oOpa3oBaHUS: JHWYHOCTHBIC,
METanpeJMeTHbIe, TNpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METOJIOJIOTUYECKOM OCHOBOW ISl pa3paboTKu TpeOOBaHWN K JTUYHOCTHBIM,
METANpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOyYalolIUXCs, OCBOMBIIHNX
nporpamMmy 1o (pu3MKe Ha YpOBHE CPEIHET0 O0IIEro 00pa3oBaHus Ha yIiyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

[Tporpamma 1o (hu3mKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOSHUS Kypca PU3UKU Ha yTiyOIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yIbTAaTHI MO TOJaM 00yUYCHHS,;

coJiepKaHue yueOHoro npeamera « Pu3ukay Mo rojiamMm o0y4eHusl.

[Iporpamma 1o ¢u3MKe HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCIOJIb30BaHA YUYUTEISAMU (DU3UKHU ISl COCTABIICHUS CBOMX pab0OUYUX MPOTPAMM.

[TporpamMma mo ¢gu3uke He CKOBBIBAET TBOPUYECKYIO HHUIIUATUBY YUHUTEICH U
NPEIOCTABISCT BO3MOXXHOCTU JUISl peajHu3aliil  Pa3iNYHbIX METOJUYECKHX
NOJIXOJOB K NpEenoAaBaHui0 (U3UKH Ha YriayOJIEHHOM YypOBHE NpU YCIOBUU
COXpaHEHUs 0053aTEeIbHON YacTH COJIEpP KaHUs Kypca.

dm3nka Kak Hayka O HamOojee OOMMX 3aKOHAX MPHUPOMBI, BHICTyNas B
Ka4yecTBe y4eOHOTO MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHM 00 oKkpyskaromiem mupe. [IIkoapHBIN Kype PU3NKU — CHCTEMOOOpa3yOMni
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
dbusmueckoit reorpadueid u actpoHommen. lcmonp3oBaHWE W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpeNeNuo XapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCa,
MOJIYYeHHUs] HOBBIX MAaTE€pUAJOB C 3aJaHHBIMU CBOMCTBaMu. VM3ydeHue Qu3nku
BHOCHUT OCHOBHOU BKJajJ B ()OPMUPOBAHUE €CTECTBEHHO-HAYUYHOW KAPTHUHBI MHUpa
oOyuaroiiierocsi, B GOpMUpPOBaHHE YMEHUN MPUMEHATh HAYUYHBIA METOJ TTO3HAHUS
MIPY BBIMIOJTHEHUH MU YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEro 0011ero oopa3oBaHus MOJI0KEH
pAI uael, KOTOPbIE MOKHO PACCMAaTpUBaTh KaK MPUHLUIBI €M0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX Pa3AeyioB (PU3HMKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (U3HKH.

Hoea zenepanuzayuu. B coOOTBETCTBMU C HeW MaTepual Kypca (U3UKU
oOBeAMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MATEpUM, BEUIECTBE U
ToJIe.

Hoea cymanumapuzayuu. EE peanuzanusi npeanojaraeT MCHOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIMaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(bU3UKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPAaBCTBEHHBIMU
Y 3KOJIOTMYECKUMU ITpoOIeMamMu.

Hoea npuknaonoii nanpaenennocmu. Kypc buszuku yriyoaéHHOTO ypOBHS
MPEANoJIaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEJICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOUCTBA, U
TEXHOJIOTUHU.

Hoea »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHS 3JIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX OKOJOTMYECKMM TMpoOjemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKM W TEXHOJIOTHH, a TakXe 00CYyXIACHUs
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

OcBoeHue cojiepKaHus MPOTPaMMbl 1O PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHITUTIAX CHCTEMHO-IEATEIHPHOCTHOTO moaxoaa. Jns dusuku peanmsanus dTUX
MPUHITUTIOB 0a3UpyeTCsl Ha UCTIOIB30BAHUH CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOLIEro (akropa ydeOHoro mpouecca. [Jns yriayOaéHHOTO
YPOBHS — 3TO CHCTEMa CAMOCTOSITENBHOTO YYEHHMYECKOIO OKCIEPUMEHTA,
BKJIFOYAIOMIETO (PpOHTANBHBIC YUYEHWYECKHE OMBITHI TMPU W3YyUYCHUH HOBOTO
MaTtepuaia, 1abopaTopHbie padOThl U pabOThI MpakTUkyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanu3aiui Gu3nIecKoro npakTukyma. B mepBom ciyyae mpakTuKym
npoBoauTcs 6o B koHie 10 m 11 kiaccoB, aubO TMOCiE MEPBOTO U BTOPOTO
MOJIYTOJAMHM B KaXKJIOM U3 9THUX KJiaccoB. BTopoli crocod — 310 uHTerpamus pador
MpaKkTUKyMa B CUCTEMY JIaDOpaTOPHBIX pabOT, KOTOPbIE MPOBOJATCS B MPOIECCE
u3ydeHus: pasznena (temsl). [Ipu sTomM moj paboTamMm TPaKTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ UCCJIEJOBAHUE, KOTOPOE TMPOBOJIUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHIa O€3 MOMIAaroBON MHCTPYKIIHH.

B nmporpamme mno (Qusuke cucreMa y4YEHHYECKOrO OSKCIIEPUMEHTA,
7a00paTOpHBIX PabOT M MpaKTUKyMa MIpeAcTaBlIe€Ha €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30oBaTEIBHOTO MpoIlecca UCXOI1 U3 OCOOEHHOCTEH MOYypPOYHOTO
IUTAHUPOBAaHUST W OCHalleHus: kabuHeta Qusuku. [Ipum sTomM obOecneunBaeTcs
OBJIQJICHUE OOYYarOUIUMUCS YMEHHUSIMU TMPOBOJUTH TIPSIMbIE M KOCBEHHBIC
U3MEPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIUYMH U TMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bbonbiioe BHUMaHKE yIesIeTCs PEeIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
IIpu 3TOM 111 pacU€THBIX 3a1a4 IPUOPUTETOM SABJISIIOTCS 3a7a4U C SIBHO 3aJaHHOU
Y HESIBHO 3aJJaHHON (PU3UYECKON MOJIEIbIO, MTO3BOJISIIOIIME MPUMEHSATh U3YUCHHbIC
3aKOHBI M 3aKOHOMEPHOCTHU KakK W3 OJIHOTO pasjelia Kypca, TaKk U HHTErpupys
MpUMEHEHUE 3HAaHUN U3 Pa3HbIX pa3ieioB. /st KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIIAIOTCS 3aJjaHusl Ha OOBSCHEHUE/TIPpEJCKa3aHue MNPOTEKaHUs (QUINYECKUX
SBJICHUN U TIPOIIECCOB B OKpY’Karolled >KU3HU, TpeOyroiue Bbioopa (pu3niecKon
MOJIEJIH I CUTYallul IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBHE ¢ TpeboBarusmu @I'OC COO k maTepuaibHO-TEXHHUYECKOMY
o0ecreyeHuto yuyeOHoro npoiecca Kype Gu3uku yrinyOn€HHOro YPOBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS JOJKEH M3ydaThCAd B YCIOBHUSX MPEIMETHOTO
kabuHeta. B kaOuHere (GUBMKH JOKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
000py10BaHUE JIJIsl BHITIOJIHEHUS YKA3aHHBIX B TPOrpaMMe Mo (PU3NKe YUCHUYECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPAIIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanimoHHOe 00opyJoBaHuE (HOPMHUPYETCS B COOTBETCTBUHM C
NPUHIUIIOM MUHHUMAJIBHOM JIOCTATOYHOCTH W  OOECIEUMBAET TMOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpamMme 1Mo (U3UKE KIHOYEBBIX JIEMOHCTpPALMN st
UCCIIECIOBAHUSI  M3y4YaeMbIX  SBJICHUW W  MPOILIECCOB, HSMIOUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 000pynOBaHHME JJII YYEHUYECKHX MPAKTHYECKUX padboT
dbopmupyeTcsi B BHUJIE TEMAaTUUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacueTe
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxcsi. TeMaTnueckue KOMIUIEKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM



WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEpPUTEIbHBIX CUCTEM B BUJIE IU(POBBIX JabopaTopuil.

OCHOBHBIMM LIEJIAMH U3y4Y€HUsI PU3UKHU B 00LIEM 00pa30BaHUU SBIISIFOTCS:

dbopMupoBaHHEe HHTEpeca M CTPEMJIEHUS OOyYarolUUXCi K HAyYHOMY
W3YUYCHHUIO TPUPOJBI, PA3BUTUE UX HMHTEIUIEKTYyalIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOpMHpPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBJICHUSIM;

dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa M3yUYCHHsS] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHrE YMEHUN OOBSICHATH SIBJICHUS C UCTIOIb30BaHUEM (PU3HUECKUX
3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TMpPEACTABICHUN O poiau (GU3UKH JJI1 Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MIPEICTABICHUIN 0 BO3MOXHBIX chepax Oyny1ieu
npoeccCHOHaNbHON ACSITENbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOJrOTOBKA K
JajgbHenIeMy 00y4YeHHIO B 9TOM HalpaBJICHUH.

JlocTikeHne 3TUX Ielield oO0ecrieunBaeTcsl pelieHueM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHEro O0Iero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBbI 3HAaHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (U3HUKY,
ANIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(U3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nuecKux SIBICHUN B MPUPOJE W JUISI TPUHITHS TPAKTUYECKUX DPEIICHUN B
IMOBCEJHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHbIX 33]1a4 C SBHO 33JJaHHOMN (hU3UUECKO
MOJIENIbIO, 3aJlay, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO37aHue (PU3NYECKOn
MOJIENIM, aJCKBaTHOM YCJIOBHUSIM 3aJladyd, B TOM YHUCJIE 3aJa4 HHXXEHEPHOTO
XapaKkTepa;

NOHMMaHUE (U3NUYECKMX OCHOB M TPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPENy;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJILHOTO IJIAHUPOBAHUS U TIPOBEACHUS
bU3UYECKNX JKCIIEPUMEHTOB, aHaJIW3a W HUHTEpPIpeTaluu HHPOpMaIu,
OMpeIeNICHNs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBHUM I Pa3BUTUS YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOMU JIEATEIbHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodecCuOHaTbLHON NESITENbHOCTH, CBI3aHHOM
¢ (PUBUKOM.



B cootrBerctBumn ¢ tpeboBanusimu DPI'OC COO yroyOnéHHBIN ypPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YpOBHE CPEAHEr0 OOIIETro
oOpa3oBaHusg BbIOMpaeTcss OOyYarOUIMMUCS, IUIAHUPYIOIIUMU TPOAOHKEHHE
00pa30BaHUs M0 CTIEHUATBHOCTAM (U3UKO-TEXHUYECKOTO MPOQPHIISL.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA YPOBEHb) HA YPOBHE CPEJAHErO OOIIETOo
oOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 vacoB (5 yacoB B HEJENIO),
B 11 kiacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKe TMepeyeHb JIabOpaTOpPHBIX MU
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENAaeT BHIOOP
IPOBEJCHUS J1aDOpaTOPHBIX pPAOOT M ONBITOB € YYETOM HHIWBUIYaTbHBIX
O0COOCHHOCTEH 00yJaroIuXCHl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTOA MO3HAHUS MPUPOIBI.

®duszuka — pyHIaMeHTalbHasg HayKa o npupoje. HayuHslil MeTo ] mo3HaHus U
METO/Ibl UCCIIEI0BaHUS (PUZNYECKUX SBJICHUN.

DKCHepUMEHT U Teopus B Tpoliecce Mo3HaHus Npupojsl. HabmroneHnue u
HKCIIEPUMEHT B (DPU3UKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOTOBbIE W IU(POBBIC
U3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocTH  M3MepeHUWd  (U3MYECKUX  BeIWYUH  (a0coiroTHass |
OTHOCHUTEJIbHAsA).

MonenupoBanue (HU3NUYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIIOTHO TBEPOE TEIIO0, UACATbHAS KUAKOCTb, UACAIbHBIN ra3, TOYSUHbIN 3apsi).
['unore3a. PU3NYECKNI 3aKOH, TPAHULIBI €I0 IPUMEHUMOCTH. PU3NUECKast TEOPU.

Ponp m mecTto ¢usznku B GOpPMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHpa, B IPAKTUUECKON AEATEIbHOCTH JIFOJICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmMuKym.

N3mepenune cuiibl TOKa U HaMpsHKEHUS B [IEMU MOCTOSTHHOTO TOKA MPU TOMOIIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ mudpoBoi maboparopueit mo duszuke. [Ipumepsl nsmMepeHus
(bu3HUeCKUX BEIMYUH TIPU MOMOIIH KOMIIBIOTEPHBIX JATUUKOB.

Pa3znes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBrxkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro MPOEKUHUH Ha OCU CHUCTEMBI
KoopauHar. Tpaexkropus.

[lepemernienne, CKOpOCTh (CpemHsE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MaTepuajbHOM TOYKHM, MX MPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeIIeHl U CI0KEHHE CKOPOCTEM.

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPAMOJIMHENHOE ABUKEHHUE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATLHON TOUKU OT BPEMEHHU M UX
rpaduKy.

CBoOonHoe majeHue. YckopeHue cBoOoAHOro majeHus. JIBuxeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUaTbHON TOUKU OT BPEMEHU U UX TPaPUKH.



KpuBonuueinnoe paBwxkeHue. [I[BUKeHHE  MaTepUAIBHOM  TOYKH IO
OKPYXXHOCTH. YTJIOBasi U JUHEHHas ckopocTh. [lepmon m vacrora oOparieHwus.
[{enTpocTpeMuTenbHOe (HOPMaIbHOE), KacaTelbHOE (TaHT€HIUAIBHOE) U MOJIHOE
YCKOPEHUE MATEPUAIIBHON TOUKHU.

TexHHUUeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: CIUAOMETD,
JBIYKEHUE CHAPSI0B, LEIHBIE, IECTEPEHYATBIE U PEMEHHBIE [TEpEAadn, CKOPOCTHBIE
JTUQTHL.

JHemoncmpayuu.

Mopnens cucTeMbl OTCYETA, WIUTFOCTPALMS KMHEMAaTUYECKUX XApaKTEPUCTUK
JBH>KCHUSL.

CriocoObI UcClieIOBaHUS TBUKEHUN.

Nnnroctpanuus npenebHOro Nepexoia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCIIOIL30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyX€e U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nABMXKeHUs Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

HamnpaBieHue ckopocTy IpH IBHKEHUH 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yriIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUHM, CKOPOCTEMN IBUKEHUS OJHOTO U TOTO KE TeIla
B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

N3yyeHue HEpaBHOMEPHOTO JIBMXKEHHS C IIEJIbIO OINpPEAeNICHUs] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpeHHs MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBIDKCHUU.

U3mepenne  yckopeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHJ0BaHO
WCITOJIb30BaHue TU(PPOBOI Ta0OPATOPHH).

W3yuenue nBukeHus Tena, OpoieHHOTo ropu30HTANIbHO. [IpoBepka runoTess
O MpAMOW MPOMOPUUOHAIBHON 3aBUCUMOCTH MEXAY [ajJbHOCTbIO MOJNETA H
Ha4aJIbHOM CKOPOCTHIO TEJIA.

W3yyeHue NBUXKEHHSA Tella MO OKPYXHOCTH C MOCTOSHHOW MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia OOpAIIEeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBrii1 3akoH HproroHa. MuepumanwsHble cuctemsl orcu€ra. [IpuHnumn
oTHOocuTenbHOCTU ['anmuies. HenneprmanbHbie cUcTeMbl OTcuéTa (OmpeleeHue,
IPUMEPHI).

Macca Tena. Cuia. [IpyHIMN Cynepro3uiuy CuJ.

Bropoi 3axkoH HproTOHa 111 MaTepUanbHON TOYKH.

Tpernii 3akoH Hpr0TOHA UIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUsA. OKBHUBAJIEHTHOCTh T'PABUTAMOHHON H
MHEPTHOMN MacCBhl.

Cuna TsKecTd. 3aBUCUMOCTb YCKOPEHUSI CBOOOTHOTO TaJIEHUSI OT BBICOTHI HAJl
MOBEPXHOCTHIO IUIAHETHI U OT reorpapuueckoil MUpOTHI. JBrkeHne HEOECHBIX Tel
U UX cnyTHUKOB. 3akoHbl Kemnnepa. [lepBas kocmuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, nBuKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHUs CKOJIbKEHUS U CUJla TPCHUS OKOS.
Koaddumment tpenus. Cuia COnpoTUBICHUS MPU ABUKEHUH TEJIa B KUIKOCTH UITU
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHu4yeckue yCTPOMCTBA M TEXHOJOTHYECKHE NPOLECCHI: IMOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGmronenue qBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPIHMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHINMI OTHOCHUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHUE PaBHOAEHCTBYIONIEH TPUIIOKEHHBIX K TE€TY CHII C TPOU3BEACHUEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPLUUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHIT, BOSHUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEI.

N3mepenne Mmacc mo B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

W3mepeHne paBHOJAEHCTBYIONIEH CHJI TIPHU JBMXKCHHH OpyCKa MO0 HAKIOHHOM
MIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUs Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3rHOBOM 00pasiie, OT UX JAehopMallHH.

N3ydeHnne ABUXKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU YEPE3
NErKuii OJIOK.

N3mepenne kodpduirenta TpeHUs Mo BEIMYMHE YIIIOBOTO Koddduumenrta
3aBHCUMOCTH Frp(N).

HccnenoBanue NBUKEHUST OpycKa MO HAKIOHHOM IUIOCKOCTU C MEPEMEHHBIM
K03 PULIEHTOM TpeHUSI.

N3ydeHne NBUKEHUA IPy3a HAa BALy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AlGcomoTHo TBEpHoe Teno. IlocTtymarenbHoe W BpallaTeIbHOE ABUKEHUE
TBEpOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue cuil, IPUWIOKEHHBIX K TBEpHoMy Teny. LleHTp TshkecTu Tena.

YcmoBust paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE IMPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KPaH, pelI€TyaTble KOHCTPYKLIMH.

Jemoncmpayuu.

YcnoBust paBHOBECHSL.

Bunbr paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

HccnemoBanne yclIOBHM PaBHOBECHUS TBEPAOTO TeENA, HMMEIOLIETO OCHh
BpaLICHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUET CUJT YIIPYTOCTH.

N3ydeHne ycToOMurMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAJAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

Nmnynbc MaTepuanbHOM TOYKH, CUCTEMBI MaTepHabHbIX TOYEK. [[eHTp macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

NMnynbc CHITBI 1 N3MEHEHHUE UMITYJIbCA TEa.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBUKEHHUE.

MoMeHT umnynbca MaTepHallbHOW TOYKM. lIpencraBieHne O COXpaHEHHH
MOMEHTa UMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

PaGora cunel Ha MajgoM M Ha KOHEUYHOM IiepeMemieHuH. [paduueckoe
MpeICcTaBlIeHne PaOOThHI CHIIBI.

MOIITHOCTb CUIIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUkM. Teopema 00 HW3MEHEHHH
KMHETHYECKOW SJHEPTUM MATEPUATBHOU TOUYKHU.



[loreHnnanbHble W HENOTEHUMANbHbIE CHibl. lloTeHnmaneHass >HEpPrus.
[ToTennuanbHas sHeprust ynpyro neGopMuUpoBaHHON NPy uHBL. [loTeHIManbHas
DHEPIUs TeJla B OAHOPOIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALIMOHHOM IOJ€ OJHOPOAHOro mmapa (BHyTpH W BHEe Iapa). Bropas
KOCMMYECKasi CKOPOCTb. TpeThbsi KOCMHUYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKON SHEPTUU
CUCTEMBI T€J. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHne bepHymnu i MACaNbHOM KUAKOCTH KAk CIEACTBUE 3aKOHA
COXPAHEHMS MEXaHUYECKOU DHEPTUH.

TexHuyeckre yCcTpoMCTBAa U TEXHOJOTMYECKHE MPOLIECCHI: JBHKEHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBINA MTUCTOJIET, TUPOCKOII, PUTYpPHOE KaTaHHUE Ha KOHbKAX.

JHemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHMKEHHUE.

N3mepeHne MOUTHOCTHU CUJIBL.

M3MeHeHune 3Hepruu Tela Mpu COBEPLIEHUU PAOOTHI.

B3anmMHble TNpeBpalleHHs] KUHETHYECKOM WM IMOTEHIHAIBHOW SHEPrud NpH
JNEUCTBUU Ha TEJIO CHJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTruM Ipu CBOOOTHOM MaJCHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

N3mepenne nMmimyibca Teia o TOpMO3HOMY MYTH.

W3mepeHne Cuiibl TATH, CKOPOCTH MOJIEH 3JIEKTPOMOOUIISE M1 MOLIHOCTH CHJIBI
TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne cOXpaHEHUs UMITYJIbCa IPU YIIPYTOM B3aUMOJICICTBUH.

N3mepeHne KHHETUYECKOW 3HEPTUHU TEJa [0 TOPMO3HOMY MYTH.

CpaBHEHHE U3MEHEHUS! TOTEHIMATIbHON HEPTUU NPYKUHBI ¢ pabOTOMN CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHJIBI TPEHHUS TPH JABIXKCHUHM Tella MO0 HAKIOHHOM
MIJIOCKOCTH.

Paznen 3. Mogekyasipuast Gu3nka 1 TePMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OCHOBHbBIEC TOJOXKEHUSI MOJIEKYIsipHO-KUHEeTHUeckor Teopun (MKT), wux
onbITHOE 0OocHOBaHue. Jnddy3us. bpoyHOBCcKoe nBIKEHNE. XapaKTep IBHKCHUS
Y B3aMMOJICHCTBUSl YacCTHUIl BEUIECTBA. MoOJenu CTpOEHUs ra3oB, JKHIKOCTEH WU
TBEPABIX T€A U OOBICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojeiel. Macca u
pa3mepsl Mosiekyn (atomoB). KonnuecTBo BemectBa. [loctostHaas ABoraapo.



TennoBoe paBHoBecue. Temmneparypa u crocoObl e€ u3zmepenus. [lkana
temneparyp Llenbcus.

Mopenbs UeanpHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH: YACTULIBI
rasza JIBM)KYTCsSl XaOTHYECKH U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcoitoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompolieccsl B
UJcaIbHOM Ta3e C TOCTOSHHBIM KOJUYECTBOM BemiecTBa. [ 'paduyeckoe
IIpe/ICTaBlIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIQy JaBICHUEM M CPEAHEHM  KUHETUYECKOW  DHEprueu
NOCTYIATEJIbHOTO TEIJIOBOTO JBHYKEHHS MOJIEKYJ MJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUH HI€aTLHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEM
KUHETUYECKOU SHEPTUEH ITOCTYIIATEIBLHOIO TENJIOBOIO ABMKECHUS €€ YaCTULL.

TexHu4yeckue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
0apoMeTp, Moly4eHre HaHOMATEePHAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buieopoauk ¢ 3anucho peaibHOro OpPOyHOBCKOI'O JIBUKEHUS.

Jubddy3us KUIKOCTEH.

Mopuens onbita ITepHa.

[IputsxeHre MONIEKYyII.

Mopenu KpucTajuIM4eCKuX PEMETOK.

Habmionenue u ncciaeroBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.

HccnenoBanue mpouecca yCTaHOBJIEHMSI TEIUIOBOIO PAaBHOBECHS IIPH
TEMJI000MEHE MEXKIy TOpsSYeil U XOJIOIHOM BOJOM.

W3yyeHue H30TEpMUYECKOro mpouecca (PeKOMEHJAOBAHO HCIOJIb30BaHHUE
1udpoBoit TabopaTopun).

M3ydeHne n30XO0pHOro Ipolecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunwl.

Tepmonunamuueckass (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM MJis
TEPMOJIMHAMHWYECKOW CUCTEMBbI. BHEIIHNE U BHyTpeHHKE napaMeTpshl. [lapameTpsl
TEPMOANHAMHYECKON CUCTEMBI KAK CPEAHUE 3HAUCHUS BEJTMYUH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmonuHamMuku. (CaMONpoOW3BOJIBHAS — peraKcarus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mogens uICAIBHONO Tra3a B TEPMOJMHAMUKE — CHCTEMA YPABHECHUM:
ypaBHeHHe MenaeneeBa—KianeiipoHa U BbIpaX€HUE AJII BHYTPEHHEN SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIM: HU3Kash KOHIEHTpAIMs YacTHIl, BHICOKHE
TeMIeparypsl. BeipaxkeHue [uisi BHyTpEHHEW SHEPruu OJHOATOMHOTO HJE€aIbHOIO
rasa.

KBa3ucraTnueckue u HECTaTUUECKUE TPOLIECCHI.

DneMeHTapHasi pabota B TepMouHaMuKe. Beruucienne paboTel o rpaduky
npoiiecca Ha pPV-auarpamme.

Temmonepenaya  Kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEPIuu
TEPMOJIMHAMHUYECKOW  cuUcTeMbl 0e3  coBepuieHust pabotel.  KoHBekius,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KonmnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHas W MOJSIpHas
TEIUIOEMKOCTH BelEeCTBA. YpaBHeHUE Maiiepa. YaenpHas TEIioTa CropaHus
ToruiuBa. Pacuér koimuecTBa TEIUOTHI Mpu Temnonepenaye. [lonstue o0
aanabaTHOM TIpoIiecce.

[lepBblii 3aKOH TeEpMOANHAMUKU. BHyTpeHHss1 3Heprus. KoinuecTBo TEIUIOTHI
u paboTa Kak Mepbl U3MEHEHUs] BHYTPEHHEW HSHEPrud TEPMOJIMHAMHUYECKOU
CUCTEMBI.

BTopoii 3aK0H TepMOIMHAMUKY JUIsl PABHOBECHBIX MTPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKONW CHCTEMBI IPOXOAUT €IUHCTBEHHAS
anuabara. AGCOIOTHAS TeMIlepaTypa.

BTopoii 3aKk0H TEpMOAMHAMUKY J1JIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTY OT 00Jiee XOJIOAHOTO Tena K 0oJiee HarpeTomy 0e3 KOMIIEHCaIluu
(Knaysuyc). HeobpaTuMOCTh IPpUPOTHBIX MPOIECCOB.

[TpuHumme! gectBus TernoBbix MamuH. KIT/I.

Maxkcumansroe 3nauenue KITJI. [{ukmn Kapno.

DKOJIOTUYECKHE aCIEeKThl MCIOJb30BaHUs TEIUIOBBIX jABUrareneil. TemnoBoe
3arpsi3HEHHE OKPY KAIOIIEH Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: XOJIOAUIbHUK,
KOHJUITMOHED, NU3ENIbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TeMIepaTyp, YTHUIU3AIMUS «TEIJIOBBIX» OTXOJ0B C
MCIOJIb30BAaHUEM TEIJIOBOTO HACOCa, YTHIIM3ALUsl OMOOPraHMYECKOrO TOTIUBA IS
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUU.

Hemoncmpayuu.

H3meHenune Temneparypsl pu ainadaTUYECKOM PACIIUPEHUH.

Bo3aymHoe orauBo.

CpaBHEHUE y/IETbHBIX TEMJIOEMKOCTEN BEIIECTB.

CnocoObl UI3MEHEHUSI BHYTPEHHEHN YHEPTUH.

HccnenoBanne aquabaTHOTO MpoIecca.



KomImbroTepHble MOAENH TEIIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenue yaenbHOU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanue agnabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBSA3U IHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJTKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobwl.

[TapooOpazoBanue 1 koHieHcalus. MicnapeHue u kuneHue. Y aeiapHas TerioTa
napooOpa3oBaHUsl.

HacpllieHHble W HEHachlllleHHble TMapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH Y IaBJICHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTyphl KUTICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOGCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTD.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. I[lmaBneHne W Kpucrtainuzauus. YJelbHas TEIIoTa ILJIaBJICHUA.
CyOnumarnus.

Hedopmanuu tBEporo Tena. Pactsbkenue u cxatue. Casur. Moayns FOnra.
[Tpenen ynpyrux aedopmarmii.

TemnoBoe pacuupeHue XUIAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacumpenrie. AHTrapMOHU3M TEIIOBBIX KOJIEOAHUI YaCTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOT'O paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUn B Pa30BbIX MMEPEX0IaX.

VYpaBHeHue TerIoBoro 0aisaHca.

[ToBepxHocTHOe HaTspkeHHE. Koda(ppuimeHT moBEpXHOCTHOTO HATSHKCHHUS.
Kanumnsipasie siBinenus. J{apneHue noa MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuyeckre yCTPOMCTBA U  TEXHOJOTMYECKUE TIPOILIECCHL:  KHUIKHUE
KpUCTAJIJIbI, COBPEMEHHBIE MaTE€pPHUAJIbI.

Hemoncmpayuu.

TerioBoe pacmmupeHue.

CBoliCTBa HACBIILIEHHBIX TTAPOB.

Kunenne. Kunenue npu noHM>XKEHHOM JIABJICHUM.

N3mepenune cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OMBITH ¢ MBUTBHBIMU TUIEHKAMH.

CmauuBaHue.

Kanunnsipabie sBieHusI.

Monaenn HeHPIOTOHOBCKOM JKUIKOCTH.



CriocoObl M3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS] KPUCTAIIMYECKOTO BEIECTBA.

Bunbr negopmanuii.

Habnronenune manbix aedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmukKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenbHOM TEMOTHI I1aBIEHUS JIb/IA.

N3ydyeHne CBOMCTB HACBILLIEHHBIX [IAPOB.

W3mepeHne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
IIOMELIECHNH.

N3mepenue kodppuimenTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  Jedopmalid  pe3HuHOBOro obpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiekTpoauHaMH KA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3aums Ten U €€ MPOSBICHUs. JJNEKTpUYECKUM 3apsan. JlBa Buia
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAIEKTPUKA W  IOJYIPOBOIHHKHU.
DJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsi. 3AKOH COXPAHECHUS JNEKTPUIECKOTO 3aps/ia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

DnekTpuueckoe nose. Ero neiictere Ha 3JIEKTPUYECKUAE 3apSbl.

Hampsok€HHocTh  anekTpuueckoro  moiisa.  [IpoOusiid  3apsa.  Jlunuwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OJHOPOIHOE MIEKTPUUYECKOE TOJIE.

[loTeHIHAIBHOCTD JJIEKTPOCTATUYECKOTO IOJIs. Pa3HOCTH NOTEHIMANIOB U
HanpspkeHue. [loTeHumanbHas 3HEprus 3apsga B DIIEKTPOCTaTUYECKOM IOJIE.
[ToTeHnman anekTpocraTnyeckoro noiid. CBsi3b HANPSHKEHHOCTH IOJISL U Pa3HOCTH
NOTEHIIMAIOB ISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOIHOTO).

[IpuHIMI CYyNIEPIIO3UIINT STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0bémy 1mapa. [lonme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUI HANps>KEHHOCTH 3TUX MOJEH MU
DKBUITOTEHIUAIIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B IIEKTPOCTATUUECKOM I10JI€. Y CJIOBHE PABHOBECHS 3apPsI/I0B.

JIMDJIEKTpUKM B 3JIEKTPOCTATHYECKOM  IIOJIE. JuaiiekTpryeckast
IIPOHUIIAEMOCTD BEIIECTBA.

Konzencarop. DIEKTpPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOopa.



[TapamnenbHOE coeMHEHNE KOHIeHCcaTopoB. [locnenoBarenbHoe cOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

JIBr>KeHME 3apsyKEHHOW YaCTHULIBI B OTHOPOJIHOM JJIEKTPUYECKOM ITOJIE.

TexHu4yeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOII,
AIIEKTPOMETP, JJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIeHCaTophl, reHepatop Bau ge ['paada.

JHemoncmpayuu.

Y CTpOMCTBO M NPUHLIAI IEUCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B DIEKTPUYECKOM IIOJIE.

DIIEKTPOCTAaTHYECKAS 3aIUTa.

YCTpOUCTBO U IEUCTBHE KOHIEHCATOPA ITIOCTOSHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTbh JJIEKTPOEMKOCTH ILIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUS MEXKAY HUMH U JUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOTO OIS 3apsKEHHOTO KOHAEHCAaTopa.

3apsiaKa 1 pas3psKa KOHIEHCATOpA YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HaGnronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTUIO
W3JIyYEHUsI CBETOAMO/IA.

N3ydyeHnne npoTekanus TOKa B LIENHU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH ITOTEHIMAJIOB (HampsiKEHUs ) pu
IIOCJIEIOBATEIILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 3.1eKmpuyecKuii mox.

Cuia toka. [locTOSHHBIH TOK.

VYcioBusi CymecTBOBaHUSL MOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpspkenne U u DJ1C &.

3akoH Oma 11 yyacTKa LeTu.

DIIEKTPUYECKOE CONPOTUBIIEHUE. 3ABUCHUMOCTb CONPOTUBIICHHS OJJHOPOIHOTO
IIPOBOJAHMKA OT €ro JUIMHbl W IUIOIIAAM IONEPEYHOrO0 CEYEHHs. Y IEIbHOE
CONIPOTUBIICHUE BELIECTBA.

[TocnepoBaTenpHOE, NapAJIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOAHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux neneit. [Ipasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenna.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerjgoBas MOLIHOCTb, BbLAEIsEMas Ha
pe3ucrope.

DJIC v BHyTpEeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa JJ1 MOJHOU
(3aMKHYTO#) 3JEeKTpUYeCKOM 1enu. MOIIHOCT, HUCTOYHUKA Toka. KopoTkoe
3aMbIKAHHE.

KonaeHcaTop B nenu nocTOSHHOIO TOKA.

TexHuyeckne yCTpOICTBA W TEXHOJOTHYECKHE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUIECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHune CUilbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa OT HAIpPsDKEHHS ISl PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MIIMHAPUUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHHUsI U MaTepHaIa.

HccnenoBanre 3aBUCUMOCTH CUIIBI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSHHOM
HaIPSKEHUH.

[Ipamoe uzmepenue I/C. KopoTkoe 3aMbIKkaHUE TraIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COIPOTHUBIICHHUS.

CrnocoObl coeTMHEeHNsI HICTOYHUKOB Toka, D/]C GaTtapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXK/y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B LEIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre CMEIIaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepeHne yaebHOr0 CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPSOKEHUS IS JIAMIIBI
HaKaJINBaHUS.

YBenuueHue npejena u3MepeHust ammepmeTpa (BoJIbTMETPA).

N3mepenne DJ1C 1 BHyTPEHHETO COPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJ[C raapBaHUYECKOro 3JIEMEHTa OT BPEMEHHM
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEXAY MOJIOCAMU UCTOYHUKA TOKA OT
CHJIBI TOKA B LIEMH.

HccnenoBanue 3aBUCUMOCTH MOJE€3HOM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuyeckas TMPOBOJUMOCTb  PAa3jIMYHBIX  BEIIECTB.  JIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHBIICHHUS METAJJIOB OT
TemiiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.



[TonynpoBOIHUKHY. CobOcTBeHHas 51 IIPUMECHAs ITPOBOJIUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

ODJIEKTPUYECKUA TOK B DJIEKTPOJIMTAX. DJIEKTPOJUTHYECKAs AUCCOLMALINS.
Onektponus. 3akonsl Dapanes 11 ANEKTPOIN3a.

DJIeKTpuUYecKknii TOK B Ta3zax. (CamMOCTOSATENbHBIA M HECAMOCTOATEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Monnus. [linazma.

TexHuyeckue ycTpoWCTBA M NPAKTUUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHble
JaMIbl, 3JIEKTPOHHO-NTydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3ucTop, (POTOANOM, CBETOAUO, TAJIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITLIABKA
AIIOMUHUS, JJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTposn3a Papazes.

HckpoBoui pa3psia ¥ MPOBOJIUMOCTb BO3yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSS TPOBOIUMOCTD THOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HaGmronenue snexkTposusa.

W3mepenue 3apsiaa OTHOBAJICHTHOTO HOHA.

HccnenoBaHne  3aBUCUMOCTH  CONPOTHUBIICHUSI ~ TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTHKH THOJA.

Du3nyecKril MPAKTUKYM.

CriocoOb1 n3MepeHust PU3NYECKUX BETUYUH C UCTIOIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTENBHBIX MPUOOPOB W KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKkuX BEJIMYMH, TPOBEPKA NPEIJIOKEHHBIX THMNOTE3 (BbIOOp W3 pPadoT,
OMMCAaHHBIX B  TEMAaTHYECKHX  paslenax «YUYEHHYECKUH  DKCIEPHMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexknpeaMeTHbie CBA3H.

Nzyuenue kypca ¢puzuku yriay0aéHHoro ypoBHs B 10 kiracce oCymiecTBIsieTcs
C Y4YETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJOTUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnoie noHAmMuUA, C6A3ZAHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHWE, HAy4YHBIH (DaKT, rurmotesa, (U3MYecKas BETWYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, LIUPPOBast 1abopaTOpusl.

Mamemamuxka: pelnieHUe CUCTEMbl ypaBHEHUW. JIuHelHas ¢QyHKUMS,
napabona, runepOosna, ux rpa@uku U cBoiicTBa. TpuronomeTpudeckue QyHKIUH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO.
BekTopsl 1 MX IPOEKLMU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: mexannueckoe IBUKEHUE B XKUBOW Npupoae, audpdysus, ocMoc,
TEIUI0O0OOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHHE OKpY)KAIOIIeH Cpeisl,
yTHIW3alusg OMOOPTraHMYEeCKOTO TOIUIMBA IS BBIPAOOTKH «TEIJIOBOM» U
3IIEKTPOIHEPT UM, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIPHBIC SBJICHUS B IPUPOJIE,
AJIEKTPUYECKHE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIeCTBA, MOJISIpHAs Macca, MOJIy4YeHHe HAHOMAaTepuasoB, TEIIOBbIE CBOMCTBa
TBEPABIX TEJN, KUAKOCTEH M Tra3oB, )KUJIKHE KPUCTAILIIBI, JJIEKTPUIECKHE CBONMCTBA
METAJIJIOB,  DJIEKTPOJUTHYECKAss  JAMCCOLMAIlNsl, TajJbBaHUKA, SJIEKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghusa: BnaxxHOCTb BO3AyXa, BETPhI, 6ApOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JIBUKEHUH C HCHOJIb30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKUAKOTO TPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIHUU
(KpOHIITENH, peméryaTrble KOHCTPYKILUHU), UCIOIb30BaHUE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHUE), JBUraTellb BHYTPEHHETO
CTOpaHusi, apoBasi TypOWHA, OBITOBOW XOJOJMWIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJyYeHUS COBPEMEHHBIX MAaTepUaloB, B TOM YHCJIE HAHOMAaTepHaloB, U
HAaHOTEXHOJOTHH, 3JEKTPOCTAaTHUECKasl 3allHUTa, 3a3€MJICHHE 3JIEKTPONnpHOOpOB,
ra3opaspsAHble JIaMIIbl, OJYTPOBOIHUKOBbIE TPUOOPHI, TaJIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Macnummnoe no.e.

B3anmopnencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bektop MarHuTHOM uWHaykuuu. [IpuHomn cyneprno3uuuu
MAarHUTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIUH.

MarsnuTHoe 1oJie TTPOBOJAHUKA ¢ TOKOM (MPSIMOTO MPOBOJHMKA, KaTYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna JlopeHua, €€ HanpaBieHUE U MOyJib. JIBUKEHUE 3apSAKEHHON YACTULIBI
B OJTHOPOJTHOM MarHuTHOM MoJje. PaGota cunsl JlopeHia.

MarnauTHoe nose B BeniectBe. PeppoMarHeTUKy, napa- U TUaMarHeTHKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHUC IIPpOOCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHMTOB, AJIIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
ANIEKTPOABUTATENDL SIKOOU, YCKOPUTEIH SJIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa  nOuHMM  WHAYKIMA ~ MAarHUTHOTO  MOJsA  IIOJOCOBOIO  H
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptuna TMHUI MarHUTHOM MHIYKIIMH TOJISL ITMHHOTO MPSIMOTO IMTPOBOAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmopencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGmronenue nBr>KeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMIT JNEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUUECKONU CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB eppOMArHeTUKOB.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne DJIEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHMTHOM
uaaykuuu. 3JIC uHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM HHAykKiuu PDapajes.
Buxpesoe anekrpuueckoe none. Toku DPyko.

OJC uHAYKUMHU B MPOBOJHUKE, NBUXKYIIEMCS B OAHOPOJHOM MAarHUTHOM
ToJie.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SBnenue camounaykiuu. I1C caMOUHAYKIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHnueckre yCTpOWCTBA M TEXHOJOTMYECKUE MPOUECChl: MHAYKIMOHHAS
M€4Yb, COJIEHOMU/I, 3allIUTa OT JICKTPU3ALNHU TEJ IIPU ABUKECHUN B MArHUTHOM I0JIE
3emu.

Hemoncmpayuu.

HaGnronenue siBiaeHUs 3JIEKTPOMAarHUTHOM UHTyKLIWU.

UccnenoBanne 3aBucumoctd DJIC MHAYKUIUM OT CKOPOCTH HU3MEHEHUS
MAarHMTHOTO MOTOKA.



[IpaBuno Jlenua.

[TameHnne MarauTa B aJJlOMUHHUEBOM (MEIHOM) TpyOe.

SBneHne cCaMOMHAYKIIUU.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH M3MEHEHHS
CUJIBbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OmnpezeneHue HHIYKIMU BUXPEBOTO MATHUTHOTO TIOJIA.

HccnenoBanue siBIEHUS CAMOWHIYKLIMH.

COopka MoJienu 3JIEeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Kon1edanus.

Konebarenbhas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebOanus. KnuHemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHepreTuyecKkoe OMUCAaHUE (3aKOH COXPAHEHUS MEXaHUYECKOW 3Hepruu). BeiBoj
JTUHAMUYECKOTO OMHUCAHUsI TAPMOHUYECKUX KOJIeOaHUN U3 UX HHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

AmMmutyna u ¢gaza konebaHuil. CBsA3b aMIUIUTYAbl KOJIEOAHMM HCXOIHOM
BEJIMYMHBI C aMIUTUTYIaMU KOJIeOaHUl €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u dacrota kojeOanwii. Ilepwon Mambix CBOOOJHBIX KOJIEOAHMIA
MaTeMaTu4yeckoro wmastHuka. Ilepuoa cBOOOAHBIX KoJieOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOanusx. BeiHy)aeHHbIe KoneOanus. Pe3onaHc.
Pe3onancHas kpuBas. BinusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUSI.

TexHu4yeckre yCcTpoucTBa U TEXHOJOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaudeJld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJiIe0aTeIbHOTO IBUKEHUS.

HabGmronenne He3aBUCUMOCTH TIEPHOJIAa MAJIBIX KOJIeOaHUM rpy3a HA HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyXaromux KoieOaHuid U 3aBUCUMOCTH Mepruoaa CBOOOAHBIX
KOJI€OAHHUI OT COMPOTUBIICHUS.

UccnenoBanre KoneOaHUM Trpy3a Ha MacCMBHOM TPYKUHE C IEJbIO
dbopMHpoBaHUs MPEACTABICHUN 00 MACaTbHON MOIETN IPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHMs PHEPTUU MPU KOJeOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYKICHHBIX KOJICOAHUM.

Habnronenue pezoHanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HUTSHOIO W MPYXUHHOTO
MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUSA TeJa B X0OJ€ KOJeOaHUl Ha yIpyroM MojBece.

N3ydeHne IBUKEHUS HUTSIHOTO MasATHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPY>KMHHOM MAasTHHKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IBI 3aTYXAIOMIUX KOJICOAHUH.

HccnenoBanre BbIHYKICHHBIX KOJIEOAHUN.

Tema 2. InekmpomazcHumHubsle KO1eOAHUA.

Konebarenpubiit KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
ujcalbHOM KoJsiebaTenbHOM KOoHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIBI
3apsia KOHJEHCATOpa ¢ aMIUTUTY/I0M CHIIBI TOKa B KOJI€OATEIbHOM KOHTYPE.

3aK0H COXpaHEHHs YPHEPTUU B UACATHHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxarolme 3JIEKTPOMArHUTHBIE KOJIeOaHus. BrinyxaeHHbIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepeMenHbli TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKEHHS TMPU Pa3iudyHON (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycOnIanbHbI NEPEMEHHBIM TOK. Pe3uCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LENHU CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Uneanbusiii  Tpancopmartop. IlpomsBoacTBo, mnepeaadya u mOTpeOIeHHE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTUYECKHE DPHUCKM IIPpU TPOM3BOACTBE JJIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHL: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOnepeaay.

Hemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJIECOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eHepaTop He3aTyXarOUIUX JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTpOMarHuTHOTO T€HEPATOPA.

BriHyXIeHHBIE CHHYCOUATbHBIC KOJICOaHUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTH M KOHJAEHCATOp B IIENMU MHEPEMEHHOIO
TOKA.

Pe3oHanc mnpum mocienoBaTEIbHOM COEAMHEHWH PE3UCTOpPA, KaTyLIKH
VWHIYKTUBHOCTH U KOHJICHCATOPA.

Y CcTpoiicTBO M IPUHITUI ACUCTBUS TpaHchopMmaTopa.



Monenps TMHUM 3JEKTpONepeadHn.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npakmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne NepeMEHHONO TOKa 4Yepe3 IOCIEJOBATEIbHO COECIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenue 371eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMacHUMHbBLE G0JIHDL.

MexaHndeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
IPOJOJIbHBIE BOJIHBL. lleproa, CKOpOCTh pPAacHpOCTpPAaHEHHWS M JJIMHA BOJIHBIL.
CBolicTBa MEXaHMUYECKHUX BOJH: OTpa)k€HHE, INpeloMIIeHHe, MHTepPEepeHLus U
nudpaxiys.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEbI.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IY4YEHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuast opueHTalus BEKTOpPOB B 2JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTpPa)XX€HUE,  IPeJIOMJICHHE,
noJiipu3anus, uHTepdepeHuns u qudpakius.

[IIkana 351€KTPOMarHUTHBHIX BOJH. [IpuMeHEeHHEe 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLIMIIBI paAMOCBA3H U TeNeBUIeHUS. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHHuecKre YCTPONCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeaedoH, CBU-nieus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHUIIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmromeecs Te10 Kak MCTOYHHK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

Habmronenue oTpakeHus: M MPeIoMIICHHUSI MEXaHUUECKUX BOJIH.

Hab6monenue unrepdepentinu u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTHYECKHUI PE30OHAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJIeOaHMil.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IPEIOMIICHUE,
noJispu3anus, 1uppakuus, THTEpPEepeHLHs.

OOHapy>keHue HHPPaKpacHOTO U yJIbTPapUOIECTOBOIO U3TYUCHHII.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.



N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE pacupOCTPaHEHHE CBETA B OJHOPOIHOMU cpene. Jlyu cera.
To4euyHbIN ICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenue n3obOpaxkeHuil B
riockoM 3epkane. Cepudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIIEHUS CBETA. AOCOJIIOTHBIN MMOKA3aTeNb
npenomMieHusl. OTHOCUTENBHBIN MOKA3aTelb MpeoMIIeHUs. [I0CTOSHCTBO 4acTOTHI
CBETAa U COOTHOLIECHUE JIJIMH BOJIH IIPU NIEPEX0JE MOHOXPOMATUUYECKOTO CBETA YEPE3
TPaHUILy pa3zelia IBYX ONTUYECKHUX CpE.

Xon nydeit B mpuszme. [ucnepcusi cBera. CIoKHBIM cocTaB 0eoro CBeTa.
IBer.

[TonHOoe BHyTpeHHEee OoTpakeHue. lIpenenbHblili yron mojiHOro BHYTPEHHETO
OTpaKEHUS.

Cobuparomue u paccenBaroiye TuH3bl. ToHkas muH3a. DokycHoe paccTosiHIe
Y ONTUYECKAasl CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PAaCCTOSIHUSI TOHKOU
chepuueckol JUH3BI OT €€ TEeOMETPUU U OTHOCHUTEIIBHOTO TMOKa3aTels
IIPETIOMIICHHS.

dopmysa TOHKOM JIMH3bL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xona Jy4a, MPOMIEAIIErO JIMH3Y MHOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsiMOMl B
coOMparoMX U PaCCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromas cnocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH F€OMETPUYECKON ONITUKH.

BonnoBast ontuka. Wutepdepenumss cBeta. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHUMYMOB M MHHUMYMOB B HHTEp(EpEHIIMOHHON
KapTUHE OT JIByX KOT€pPEHTHBIX HCTOYHHMKOB. [Ipumepsl Kinacchueckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YCIoBUE HAOIIOCHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH MNaJE€HHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHnueckrue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHhl: OYKH, JIyIIa,
nepuckorn, Qoroamnmapar, MUKPOCKOI, MPOCKIIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue NpeaoMIIEHUs CBETA.

Habmroaenue nojgHoro BHyTpEHHEro oTpakeHus. Mojiesib CBETOBO/IA.

HccnenoBanne XxXoJa CBETOBBIX ITYYKOB 4YEpPE3 IUIOCKONAPAJLIEIBHYIO
IUTACTHHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Monenu MUKpPOCKOIIa, TEJIECKOIA.

HaGmronenne natepdepeHnu crera.

HaOmronenne 1BETOB TOHKUX TUIEHOK.

HabGnronenune nudpakiuu cBera.

N3yuenue nudpakiinoOHHON PEMIETKY.

Hab6monenue nudpakiimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

Habmronenue noiasipu3anuu CBETa.

[TpumeHeHne noIApOU0B ISl U3YUECHHS] MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

W3mepeHue nokazaress npeaoMiIeHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenne (poKyCHOTro pacCTOSIHHS pacCEUBAOIINX JIUH3.

[Tonmyuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajia U JIUH3bI.

[Tonyyenune n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€IeCKOMUYECKUX CUCTEM.

Habmronenune nudpakuuu, MHTEp(PEpEeHINN U MOJISIpU3alii CBETA.

W3y4yeHue noysipu3anyy CBeTa, OTPAXKEHHOIO OT IOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenue unTepdepeHIum Ja3epHoro N3yueHus Ha IBYX HIEIsX.

HaGmonenne nucnepcun.

HabGmroaenue u uccnenoBanue AMPPaKImOHHOTO CIEKTpa.

N3mepenne IirHbl CBETOBOU BOJIHBI.

[Tomyuenue cnexkTpa M3Iy4YEHHs] CBETOAMOMA MPH MOMOIIM AU(PpaKInOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeUAJIBLHOM TEOPUH OTHOCHTEJIbHOCTH.

['paHuLIbI TPUMEHUMOCTH KJIaccuyeckoil MexaHuku. [locTynatel crienuanbHOM
TEOPUHU OTHOCUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  mHTepBal.  [IpeoOpasoBanus  Jlopenta.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHUE
BPEMEHU U COKpPAIICHHUE JITTUHBI.

OHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel ¥ UMITYJIbCOM PEISTUBUCTCKONW YaCTHUIIbI. JHEPTHs
IIOKOSI.



TexHuyeckre yCTpOHMCTBA M TEXHOJOTHMYECKHE MPOLECChl: CIyTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3aPSKEHHBIX YaCTHII.

YueHuueckuit SKCIEPUMEHT, 1a00paTOpHbIE padOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HSHEPIUM  PEIATHUBUCTCKUX 4acTull (IO
dboTorpadusM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM IIOJIE).

Paznen 7. KantoBas ¢pusuka.

Tema 1. KopnycKyaapHno-601108601i 0yanusm.

PaBHOBecHOE TerioBOe u3NydeHue (M3JIydyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. I'nnore3a [Inanka o kBaHTax.

®oTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®oroaddext. Onpitel A. I'. Cronerora. 3akoHbl hoTodPderra. YpaBHeHHE
Oiinmrerina s pororddexra. «Kpacnas rpanuma» goroaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHHE CBETa Ha a0COIIOTHO
MOTJIONIAIONIYI0 W aOCOMIOTHO OTpakarouryto mnoBepxHocTh). OmbiTel 1. H.
JleGenena.

BonnoBbie cBolicTBa yactull. Bonusl ne bpoiins. JliimHa BosHb! 1e bpouss u
pasmepsl 00JlacTU  JIOKQJIM3allMKM  JBWKYIIEHcs dacTuilel. KopmyckymspHo-
BOJIHOBOM Ayanu3M. {udpakius 3;1eKTpOHOB Ha KpUCTAILIaX.

Crneunduka ndmeperuii B Mukpomupe. COOTHOLIEHUSI HEONPEAEIEHHOCTEM
I'eitzenbepra.

TexHuuecknue yCTpPOWCTBA M TEXHOJOTHYECKHUE MPOLIECCHI: CIEKTPOMETP,
dboTosemMeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOJIHO/.

Hemoncmpayuu.

®otord(dHeKT Ha YCTaHOBKE C IIMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHeTHEro (GoTodddekra.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIMPOBOJHUKOB — OT
OCBEILLEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe uccnenoBanus ¢hotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOIUO]] OT HAMPSIHKEHUSI.

Tema 2. @u3uxka amoma.

OnbITEl MO WCCIEIOBAHUIO CTpOeHUs aTroMma. [lnmaHerapHas Mojnenb aromMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiomieHre GOTOHOB MpHU EPEXo/Ie aToma ¢
OJTHOTO YPOBHS SHEPTUH HA IPYTOM.



Buasl ciektpoB. CrieKTp YpOBHEH 3HEPrUun aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1yueHHe cBeta. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: CIEKTPaJIbHBIN
aHaJM3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopna.

HaGmronenue TMHeHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHULL.

Onpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

HaGmronenne mmHe9aToro crekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOJAOPOAA U U3MEpPEHHUE
noctosiHHoM Punbepra.

Tema 3. Du3uka amomMHoz0 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnass moxens siapa ['eiizenOepra—MBanenko. 3apsan siapa. MaccoBoe
yucio aapa. M30Tormsl.

PanuoaktuBHOCTh. Anb(da-pacnaj. DJIEKTPOHHBIM W MO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nydeHue.

3aKOH pPaAMOAKTUBHOIO pacmaza. PaamoakTWBHBIE HW30TONBI B TNPHUPOJE.
CBolicTBa MOHU3HMPYIOLIEr0 W3JIy4eHHs. BiusHue paguoakTUBHOCTH Ha >KUBBIE
opranu3Mbl. EcrecTBeHHbli QoH n3nydyenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuibl. JledexT maccel spa.

Anepublie peakuuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [Ipodnemsl
YIOPABJISIEMOTO TEPMOSJAEPHOTO CHHTE3a. OJKOJOTMYECKHE ACHEKThl pPa3BUTHUSA
AIEPHOUN YHEPIETUKMU.

MeTo1bI perucTpanu U UCCIe0BaHUS MIEMEHTAPHBIX YaCTHULL.

@yHIAMEHTAJIbHBIE B3aUMOAECHCTBUSA. bapuOHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CtannaptHo Mozenu. KBapk-riatooHHas MOAENb aIPOHOB.

@uznka 3a npenenamu CranaaptHoil mozaenu. TéMHas Marepus U TEMHas
DHEPIU.

EnuncTBO Qu3nyeckoit KapTUHBI MUPA.

TexHu4yeckre yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOLECCHL: JO3UMETpP, KaMepa
Buinbcona, i1epHbIid peakTop, TEPMOSACPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHasE ToMOorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npAKMUKyMm.

HccnenoBanre TpeKoB 4acTUIl (10 TOTOBBIM GoTorpadusim).

HccnenoBanre paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM J103UMETPA.

N3yuyeHue noriomeHus 0eTa-4acTull aTlOMHUHHEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Ortanbl pa3BUTUS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuH. [IpUMEHHMOCTh 3aKOHOB (U3UKUA i1 OOBIACHEHHS] TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Meroasl acTpOHOMHYECKUX HcclenoBanuil. COBpeMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAsi aCTPOHOMMUSL.

Bun 3Bé3mHoro neba. Co3Be3aus, spKue 3BE3MBI, INIAHETHI, MX BHJIUMOE
JBH)KCHUE.

ComnHeuHas cuctema.

Comuue. ConmHeunast akTUBHOCTb. McTouHUK 3Heprun CoyHIA U 3BE3 .

3BE3/1bl, X OCHOBHbBIC XapaKTEPUCTUKU. J(uarpaMma «CeKTpaabHbIN Kiacc —
CBETUMOCTB». 3BE3NBl TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3] TJIABHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHee CTpoeHHue
3BE31. COBpEMEHHBIEC MPEJACTABJICHUSI O MPOUCXOXKACHUU U 3Bodtonuu CoJHIa u
3BE3/. DTambl )KU3HU 3BE3].

Mineunsiii I[lyts — nama ['amaktuka. Ilonmoxkenue u aBwxkeHue CosiHIIA B
["anmaktuke. Tunel ranaktuk. PaguoranakTuku U KBa3zapbl. YEpHBIE IBIPHI B sApax
raJIaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3IydeHHE.

Macmrabnas ctpykTypa Beenennoit. Metaranaktuka.

Hepeménnbie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxkue naonrwoenus.

HaOmronenust 3BE31HOT0 HEOA HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUIIOKECHUM JIJIs1 ONIPENICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIlIapusi U SIpKUe
3BE3/IBL.

HaGmonenuss B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILICHUH.

Pu3nyecKuil MPaKTUKYM.

CriocoOb1 n3MepeHust PU3NYECKUX BEIUYUH C UCTIOIb30BAaHUEM aHAJIOTOBBIX U
U(PPOBBIX WU3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JIaTUUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKuX BEJIMYMH, TPOBEPKA NPEIJIOKEHHBIX THMNOTE3 (BbIOOp W3 pPadoT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHUECKUH  DKCIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

O06o01maroiee NOBTOPEHNE.



O0o061enue u cucreMaTH3alus CoepKaHUs pa3ziesioB Kypca «MexaHukay,
«MounekynspHas pU3uKa 1 TEpPMOIUHAMUKAY, « DJIEKTpOANHAMUKay, «Konebanus u
BOJIHB»Y, «OCHOBBI CHEIUAIbHOW TEOPUM OTHOCHUTEIbHOCTHY», «KBaHTOBas
duznka», «DIEMEHTHI aCTPOHOMUU U aCTPOPUIUKI.

Ponp ¢u3ukm © acTpOHOMHHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAIbHON M ATHUECKOH chepax AesITENbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAy4yHON KapTUHE MHUpa, 3HAYEHUE ONMCATEIIbHOM,
CUCTEeMAaTU3UpYIOUIeH, OOBSICHUTENIbHOM UM  MPOTHOCTHYECKOW  (PyHKIui
(bu3nuecKoil Teopuu, poiib GPU3NUECKOW TEOPUHU B (POPMUPOBAHUM MPEACTABICHUMA
0 (pusmueckoi KapTUHE MHUpaA, MECTO (PU3UUECKON KapTUHBI MHUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayoaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C y4€TOM COAEpKaTEIbHBIX MEKIIPEAMETHBIX CBS3€d C KypcamMH MaTe€MaTHKH,
Ounonoruu, XuMuH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, C6AZAHHbBIE C U3YUECHUEM MEMO006 HAYUHOZ0
no3HanuA: ABIICHUE, HAay4HbIA (DaKT, rumnotesa, (u3MUecKas BeIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCHEPUMEHT, MOJECIMPOBAHUE, MOJEIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, I poBas 1adbopaTopus.

Mamemamuka: pEWICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETpUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. BEKTOpHI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHble 37€MEHTAapHBIX (QyHKUMNA. [Ipu3Haku Nom0OMS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIAIN TUIOCKUX (puryp u o6béma Ted.

Buonozua: »nextpuueckue SBICHHUS B KUBOM mpupoje, KosebaTelbHbIe
JBIDKEHUS B JKMBOW HPHUPOJE, SKOJOTMYECKHE PHUCKH TPHU IPOU3BOJCTBE
AIIEKTPOIHEPTUU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPY’KaIoIIEeW  Cpejbl,
yIbTPa3BYKOBasi JMArHOCTMKA B MEJWILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpo€HUE aTOMOB M MOJIEKYJI, KpUCTAJNINYECKAsI CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00Pa30BAHMS KPUCTAIIIMYECKON PEIIETKU, CIEKTPAIbHBINA aHAIH3.

T'eocpaghusn: wmarHuTHBIE TOMIOCA 3€MIIM, 3QJIE€KH MArHUTHBIX DY,
(doToCchEMKaA 3eMHOI OBEPXHOCTH, cericMorpad.

Texnonocun: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3JIEKTpOJIBUraTeNb SIkoOM, reHepaTtop MEepeMEHHOro TOKa, MHJIYKIUOHHAs IEub,
JMHUU 3JIEKTpoNepeiad, IeKTPOJBUraTeNb, pajap, paIuonpuéMHHK, TEIEBU30p,
anTeHHa, TenepoH, CBY-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHHUKH, SIIEPHAS SJHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUA Yy4eOHoro mnpeamera «Dusuka»
JOJKHBI OTPaXKaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOro O0IIeCcTBa, PacIIMpPEHUE KU3HEHHOI'O
ONBITA W OIbITA ACATEIBHOCTH B IPOLECCE pealn3aliy OCHOBHBIX HAIIPABICHUIN
BOCIIUTATENIBHON NEATEIBHOCTH, B TOM YHCJIE B YACTH:

IrPa’XAaHCKOI0 BOCIIUTAHUSA:

e c(hOpMUPOBAHHOCTH I'PAKAAHCKOMN MO3ULIUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 OOIIECTBA;

e TMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX T'yMAaHUCTUYECKUX U
JE€MOKPAaTHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAXKIAAHCKOTO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCICTBOBaTH C  COLUMAJIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHHM C UX (DYHKLIMAMU U HA3HAUECHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU ESITEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUS:

e chOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTH)KCHHIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOIO ITOBEJICHUS;

e CHOCOOHOCTH OLICHHMBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMYUBOIO Oy IyIIETO.

ICTETHYECKOr0 BOCIIMTAHUA:

e DJCTETUYECKOE OTHOIIEHWE K MHpY, BKIIOYas OCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEeC K pa3iMyHbIM chepam npoeccHOHaTbHON AESITEITbHOCTH, B TOM
YHCIIe CBA3aHHBIM ¢ PU3UKOHN U TEXHUKOW, YMEHUE COBEPIIIATh OCO3HAHHBIN
BbIOOp Oynayiel mpoeccuu U peann3oBbIBATh COOCTBEHHBIE KU3HEHHBIE
TUTaHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTU
(bu3MKHN Ha TPOTSKEHUH BCEH KU3HU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMUPOBAHHOCTh IKOJOTUUECKON KYJIbTYphl, OCOZHAHUE TJI00AIHHOTO
XapakTepa FKOJOTUUECKUX MPoOeM;

IUIAHUPOBAHHUE M OCYILIECTBJICHHE JICMCTBUM B OKPYXKaKIIEH cpede Ha
OCHOBE 3HAHU 11€JIEH YCTONYMBOTO PAa3BUTHS YEIIOBEUECTRA;

paclIUpEeHUe OIbITa JIESITEILHOCTH IKOJOTMYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM N0 (PU3HUKe.

IHEHHOCTH HAYYHOI'0 MO3HAHMUHA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAYYHOW JMESITEIHbHOCTH, TOTOBHOCTh B IIpoIlecCe
M3yYeHUs] (PU3MKK OCYILIECTBIISITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NeATEeNbHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble JJornueckue 1edcTBUSA:

CaMOCTOATENBHO  (OpMyNIHpOBaTP H  aKTyalIM3UpoBaTh MpoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NESITENbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JNOCTHKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTM W TPOTUBOPEYUST B PAaCCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3padaTbIBaTh IJIaH PELICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOLIUXCS
MaTe€pUaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATh COOTBETCTBUE
pPE3YIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCHEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B YCJIOBHUSX peaibHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBbIe uccienoBare/IbCKue AelCTBUS.

BJIa/ICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATHUSMU U METOJaMHU
(bu3NYeCcKoil HayKH;



BJIAJCTh HaBBIKAMH  y4eOHO-HCCIICIOBATEIIbCKOMN u MPOEKTHOMN
NEATeTLHOCTH B 00JIacTH (PU3MKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB pelleHusl 3aj1ad  (PU3n4ecKoro
COAEPKaHUsI, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHUS;

BJIAJICTh BHJAAMHU JESATEIBHOCTH MO TMOJYYCHUIO HOBOI'O 3HAHUS, €r0
HHTEpIIPETalliy, IPeoOpa30BaHUIO0 U MPUMECHEHHUIO B PA3JIMYHBIX YICOHBIX
CUTyallMsAX, B TOM YHCJIE MPU CO3JaHUU YUEOHBIX IPOEKTOB B 00JACTH
busuKy;

BBISIBJISAITh NPUYUHHO-CIICICTBEHHBIE CBSI3M M AKTyallM3UpPOBATH 3ajady,
BBIIBUTATh THUMNOTE3y €€ PEIICHUs, HaXOIUTh APTryMEHTBI IS
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHMH, 3a7aBaTh MapamMeTpbl U KPUTEPUHU
pELICHMUS;

AHAJIM3UPOBATH TMIOJYYEHHBIE B XOJI€ pEIICHUS 33aJa4d PEe3YyJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a7add B 0Opa3oBaTEILHOMN
JESATeILHOCTU, B TOM YHUCIIE TIPU U3YUYCHUH (PU3UKH;

J1aBaTh OLICHKY HOBBIM CUTYyallisSM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHMUS 10 (QU3NKE B MPAKTUYECKYIO OOJaCTh
JKU3HEACITCIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 Pa3HBIX IMIPEAMETHBIX 00IacTel;
BBIJIBUTATh HOBBIE UJIEHU, NIPEJIaraTh OPUTMHAIBHBIC IMOJIXObI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora c undgopmanmeii:

BJIa/IETh HABBIKAMM MOJTyueHUs1 MHPOpMaK (U3HUECKOTO COACPKAHUS U3
VMCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIATH IIOUCK,
aHalM3, CHUCTEMATHU3AalMI0 M WHTEPHpETAlHi0 MHPOPMAlUU Pa3TUYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINY;

UCIIOJIb30BaTh CpeICTBa HH(OPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUM 3PrOHOMUKH,
TEXHUKH O€30MACHOCTH, TUTHEHBI, PECypCcOoCOepeKeHUs, NPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpMAIMM U 1EJIeBOM ayAuTOpuHu, BBIOUpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YAJTU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HUKA U BO BHEYPOUYHOU
JESITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid W CMATYaTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCII0JIb30BATh IPEUMYILECTBA KOMAHIHOM U MHIUBUY aJIbHOU
paboThI;

BBIOUpATh TEMATHKYy U METOJbl COBMECTHBIX ACUCTBHUN C y4ETOM OOIIMX
MHTEPECOB ¥ BO3MOXKHOCTEH KaX/I0T0 4jieHa KOJIICKTHBA;

OPUHUMATh IL€JIW COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBaTb U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATH IUIaH
NEUCTBUH, pacnpelessiTh POJU ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYKAATh
pe3ybTaThl COBMECTHOM pabOTHI;

OLIEHHMBATh KaueCTBO CBOET0 BKJIaJa M KaXJOr0 YYaCTHHKA KOMAaHJbI B
oOIIMii pe3ysbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HHBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEIEHUE B Pa3IMUHBIX
CUTYalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUITUATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEITLHO OCYIIECTBIIATH MTO3HABATEIBHYIO ACSITEIIBHOCT B 00IaCTH
(GU3UKK M aCTPOHOMHH, BBISBIISATH TPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATENFHO COCTABJISATH TUIAaH PEIICHUS! PACUETHBIX M KaYECTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPaKTUYECKOH pabOThI ¢ YYETOM HMEIOITUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTCHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpATh paMKH y4eOHOTO IIpeIMEeTa Ha OCHOBE JTIMYHBIX MPEIITOYTCHHI;
JeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, Oparh Ha ceOs
OTBETCTBEHHOCTh 3a PEIICHUC;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JPYAHMIIMH B 00JIacTH
(GU3HUKH, TIOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U KYyJIbTYPHBIN
YPOBCHb.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIA HHTEJJICKT:

AaBaTb OLCHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIBHOCTD,
OOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



e BIAQJACTh HABBIKAMH IIO3HABATEILHOH pPEGIECKCMHM KaK OCO3HAHHUS
COBEPIIAEMBIX JICHCTBUI M MBICIUTEIIBHBIX MPOIIECCOB, UX PE3YIbTAaTOB U
OCHOBAHHUI;

e HCIIOJH30BATh MPUEMBI pEDICKCHH TSI OIIEHKHU CUTYAIH, BEIOOpa BEPHOTO
peIICHNS,

e YMETh OILICHMBATh PHUCKH M CBOCBPEMEHHO IPUHHUMATH PEIICHUS IO UX
CHI)KCHHUIO;

e TMPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TpPH aHAIW3E pPe3yIbTaTOB
JCATCILHOCTH,

e TPHWHUMATH ceOs, IOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

e IPUHUMATh MOTHBBI M apryMEHTHl JAPYTMX IPH aHAJM3e¢ pPe3yIbTaTOB
JCATCIBHOCTH;

e TPU3HABATH CBOE MPABO W MPABO JIPYTUX HA OIIHMOKH.

B mporecce MOCTHX)EHUS JTMYHOCTHBIX PE3YyIHTATOB OCBOCHHS IMPOTPAMMBEI I10
bu3uke IS ypOBHSA CcpeaHero ooOmero o0pa3oBaHHS y  OOYYaroIIUXCS

COBEPIIICHCTBYETCS HYMOIMOHATBHBIH WUHTEIUICKT, IpeIoJararoInui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TOHHMMATh  CBOE

HYMOIMOHAIILHOE COCTOSHUE, BUICTh HAMPABICHUS PA3BUTUS COOCTBEHHOM
HYMOIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

e CaMOpPETYJIMPOBAHMUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTh AdamTHPOBATHCS K
OMOIMOHAILHEIM U3MEHEHUSIM W TIPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOJS U3
CBOMX BO3MOKHOCTEH;

e DOMIIATUH, BKJIIOYAIOMICH CIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTUX, YYHUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHONICHUS C APYTHMH JIOJbMHU, 3a00THUTHCS, TPOSBISITH WHTEPEC W
paspeniatb KOH(MIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K xoHity oOyuenusi B 10 knacce npeIMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUM:



MMOHUMATh POJb (U3HKH B OKOHOMHYECKOH, TEXHOJOTHYCCKOM,
HKOJIOTHYECKOM, COIMAIbHOW M JITHYECKOM cdepax eaTeIbHOCTH
4eJIoBeKa, POJb U MECTO (PM3HKU B COBPEMEHHOUN HAy4YHOM KapTHHE MUpa,
3HAUEHUE OIHUCATEJIbHON, CHUCTEMATU3UPYIOIIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOW TEOpUHM —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJMHAMHUKHU, POJIb (U3MUECKOW TEOPUU B
dbopMHUpOBaHUU MTPEACTABICHHUM O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCJIOBUS MPUMEHUMOCTU MOJIeel (U3HMUeCKUX Tell U IPOLECCOB
(sBNIEHUIT): MHEpUUANIbHAS CHCTEMa OTCuéra, abCOJIIOTHO TBEPIIOE TEIIO,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JIBIKEHHE, CBOOOIHOE TajICHUE,
aOCOJIFOTHO yTIpyTas aedopmalus, aOCOJIOTHO YIPYroe U abCOIFOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJENN Ta3a, XKUIKOCTU U TBEPIAOTO
(KpUCTaUTMYECKOI0) Teja, UealbHbIN T'a3, TOUCYHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE T10JIE;

paznuyaTth ycJIOBUS (TPaHUIBI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHATH MEXAHUYECKHE TPOILIECChl U  SBJICHUS,
UCIIOJIB3YsSI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuies mis CKOPOCTH W TIEpPEeMEIlCHHS,
3akOHbl HpIOTOHA, TIpUHUOMN  OTHOCUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAHEHHSI UMITYyJIbCa U MEXaHUYECKOMN
OHEPTUHU, CBSI3b Pa0OTHI CHJIBI C M3MEHEHHEM MEXaHMUYECKOW JHEprud,
YCIOBUSI paBHOBECHUs] TBEPJIOro Teia), MOpPH HTOM HCIOJIb30BaTh
MaTeMaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
bu3nUecKuX 3aKOHOB: MpeoOpa3oBaHuil ['amuiesi, BTOPOro U TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpAHEHHsI HMITYJIbCA W MEXAHUYECKOU
SHEPIryH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAIM3UPOBATH M OOBSICHATH TEIIJIOBBIE MPOIIECCHI U SBJICHUS, UCTIOIb3YS
ocHoBHbIe TmoJoxxkeHUuss MKT u 3akoHBl MOJEKyJIsIpHON (QUINKU U
TePMOJMHAMUKY (CBSA3b JIABJCHUSA HJEAJBLHOIO Ta3a CcoO CpeaHei
KUHETHYECKOW SHEPTUEd TEIUIOBOTO JBMXKEHUS M KOHIIEHTpALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
SHEPIruel TEIJIOBOTO ABMYKEHHS €r0 YacTHI, CBSI3b JIABICHUS UIECATBHOTO
raza C KOHUEHTpPAalUHMEW MOJIEKY]l M €ro TEMIIEpaTypoil, ypaBHEHUE
MenaeneeBa—Knaneiipona, mNEpBbIA 3aKOH TEPMOJWHAMUKHU, 3aKOH
COXpPaHEHHS] PHEPIHMU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh



MaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—Knaneipona;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKUE SIBICHHS, MCIOJb3YS
OCHOBHBIE TOJIOXKEHUS M 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTD
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLIMI CYHEPIO3UIUN SIEKTPUUECKUX
IIOJIEW, IPU ATOM YKa3blBas yCJIOBHMS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPaKTUYECKU Ba)KHbIE COOTHOILIEHUWs: 3aKkoHbl OMa aJjig ydacTka
LHENMW W JUI1 3aMKHYTOM DJJIEKTPUYECKOM nemnu, 3akoH J[xoymsa—JIeHna,
npasuia Kupxroda, 3akonsr dapases Ay 371€KTpoIn3a);

ONHUCHIBaTh (PU3MUECKHE MNPOLECChl U SIBJICHUS, HCIONb3Yys] BEIUYMHBIL:
IIEPEMEIIICHNE, CKOPOCTh, YCKOPEHNE, UMITYJIbC TEJIa U CUCTEMBI TEIl, CUJIa,
MOMEHT CUJIbl, JaBJICHUE, TOTEHIIMAIbHAS SHEPT U1, KHHETUYECKasi SHEPTHsl,
MEeXaHU4ecKasl SHeprus, paboTa CUIIbl, IEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CWJIa TSDKECTH, CHJIa YNPYIOCTH, CHJAa TPEHMS, MOIIHOCTb, 3HEPrus
B3auMOecTBUsI Tena ¢ 3eMiE BOIM3H €€ MOBEPXHOCTH, SHEPTUsl YIIPyron
nedhopMalvK MPY>KUHbBI, KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHAs TeMIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrus HIEaIbHOTO
OJIHOATOMHOTI'O Ta3a, padoTa UACAIBHOIO I'a3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3nyxa, KIIJI maeasbHOro TEIIOBOrO ABHUTATENS; 3JIEKTPUUECKOE TMOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJIS, HAPSHKEHHOCTD I0JII TOYEYHOIO
3apsa WK 3apsSHKEHHOTO 1Iapa B BaKyyMe U B JIMAJIEKTPHUKE, MOTEHIUAT
ANEKTPOCTATUYECKOTO MOJs, PA3HOCTh MOTEHUHUAJIOB, AJIEKTPOABHKYIIAS
CWJIa, CWJIa TOKA, HANPSIKEHWE, MOITHOCTh TOKA, 3JIEKTPUYECKAsT EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHUME  ydacTKa  LENH  C
IIOCJIEIOBATENBHBIM U ITAPAJUIEIBHBIM COEJUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUUECKOTO MOJIsi KOHAEHCaTOopa;

OOBSACHATh  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [BUKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKEHUE, MUdPy3usi, ucrnapeHue,
KUIIEHHE M KOHJEHCAIus, TJIaBJIeHUE U KpUCTaUIM3aIUsl, HAllPaBJIECHHOCTh
TEIJIONEpEeauM, IEKTpU3aLUs Tell, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKOM BETHMUUHBI OT
APYTrOW C UCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOW  3aBUCHMOCTH
¢u3NYecKuX BEIMYMH B BHUAE TIpaduUKoOB ¢ YYETOM aOCOIIOTHBIX
NOTPENIHOCTE  U3MEPEHWH, JeNlaTh  BBIBOABI IO  pE3yJbTaTam
UCCIIEI0BAaHNS;



IPOBOJANTHh KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYUH, NIPU ITOM
BbIOMpaTh ONTUMAJIbHBIA METOJ M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPAMbBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: JIAHUPOBATH
IKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJNbTaThl M J€1aTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3bI;

coOJII01aTh MpaBuiia 6e30MacHOro Tpy/la IpU MPOBEICHUH UCCIIEI0BAHUM B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpaKTUKyMa U y4eOHO-
UCCJIEIOBATENBCKOM W IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHHEM
U3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOT0 000PYAOBAHNUS;

pemate pacy€THble 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(bu3MYecKoil MOJENbI0: Ha OCHOBAaHWM aHalIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeYarolmed TpeOoBaHMUSIM 3a/auu,
IPUMEHATH (POPMYJIbL, 3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UIECKUX
TEOpUH NpU UCHOJIb30BAHUU MATEMAaTUYECKUX METOJIOB pELICHMs 3ajiad,
MPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METOJMBI PEIICHUS C YYETOM MOJYyYEHHBIX
pE3yNbTATOB;

pemaTth KayeCTBEHHbIC 3a/Jayd, TpeOyloulre MNPUMEHEHHUs 3HAHUU U3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAaKKE MHTErpalud 3HAHUW U3 IPYTUX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'0 IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHHS OCHOBHBIX
IPUHILIUIIOB pabOThl U3MEPUTEIBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTMYECKHX MPOIIECCOB;

MPUBOAUTH IPUMEPHI BKJIaa POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MIPOU3BOJICTBEHHON
NESATENbHOCTH YEJIOBEKa, CBSA3aHHOW € (PU3MYECKUMH MpoIeccaMu, C
MO3ULIUNA SKOJOTMYECKON O€30IaCHOCTH, MPEACTABICHUI O palliOHAIBLHOM
NPUPOAOINOIB30BAHUH, @ TAKKE PasyMHOM HCIIOJIb30BAHUH JIOCTUKEHUI
HAyKd W TEXHOJOTWMH Uil JaJdbHEHIIEr0 pa3BUTUSA YEJIOBEYECKOIO
00I1IeCTBa;

NPUMEHSATh Pa3Iu4Hble COCOObI PaboThl ¢ MHPOPMALHUEH (PU3UYECKOrOo
COJEpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbIE HH(OpPMallMOHHBIE



TEXHOJIOTUM JISI TIOMCKA, TEpepadOTKU W TPEAbSIBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUS M UHTEPIIPETAIINN
uH(OpMAITMH, TONYYCHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHAMM3UPOBATh  TOJNIy4aeMyr  HWH(MOpMAruioo ©W  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK W HAa OCHOBE
aHaM3a UCTOYHUKA HMHPOPMAIIUU;

MIPOSIBIISITH OpTraHHU3aIMOHHBIC " M03HABATEIIbHBIC YMCHHSI
CaMOCTOSATEILHOTO IIPUOOPETCHHS HOBBIX 3HAHHMH B ITPOIIECCE BHITTOJIHCHHUS
MIPOCKTHBIX M YU4EOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TPyNIE C HCIOJTHCHUEM pPa3INYHBIX COIHAIBHBIX POJEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHAILHO PACTIPEACIIATh ACSITEILHOCTD
B HECTAH/APTHBIX CHUTYyaIlMsX, aJICKBaTHO OIICHUBATH BKJIAJ] Ka)JIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOJIEMBI,

MPOSIBJISITH MOTUBAIHIO K Oyaymel mpodheccuoHaIbHOW AeATETPHOCTH 110
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TPOPHIIAL.

K xoHity oOyuenusi B 11 knacce npeaMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOM, COIUATHLHOM
U 3TUYECKOHN cdepax NeATeIbHOCTH YEJIOBEKa, poJib U MECTO (PU3UKU B
COBPEMEHHOW HAy4YHON KapTUHE MHUPA, POJIb ACTPOHOMUHU B MPAKTUYECKOU
NEATEIBHOCTH YEJIOBEKA W JaJbHEHIIEM HAay4YHO-TEXHHUYECKOM Pa3BUTHH,
3HAUEHWE OIHCATEIFHON, CHUCTEMaTHU3UPYIONMIEeH, OOBICHUTEIBHOU W
IPOrHOCTUYECKON (PyHKUMHA (PU3NUECKOW TEOpUH — BIEKTPOAUHAMUKH,
CHEIUAIbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb
¢busnyeckoil Teopur B (POPMUPOBAHUHU MPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE;
pa3nuyaTh yCIO0BUS IPUMEHUMOCTH MOJIeNel (PU3NUECKUX TE U IPOLIECCOB
(s1BJIEHMIT): OTHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJAHOE MATHUTHOE MOJIA,
rapMOHUYECKHE KOJIeOaHUs, MaTEeMaTUYECKUN MasTHUK, HI€aIbHbIN
IIPYKUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, WJ1CaJIbHbBIN
KoJie0aTeNIbHBIN KOHTYD, TOHKas JIMH3a, MOJIETIC aToMa, aTOMHOTO si7pa U
KBAHTOBOM MOJICIH CBETA;

pasznuyaTth ycioBUsS (TpaHULbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB W
OTPAaHUYEHHOCTH MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH IJIEKTPOMArHUTHBIE MPOIECCH U SBIICHUS,
UCIIOJb3Yysl OCHOBHBIE TIOJOKEHUSI W 3aKOHBI DJIJIEKTPOJAMHAMUKH U
CHEIUaNIbHOM  TEOPUHM  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHUus



ANEKTPUYECKOro 3apsiga, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUMHM, TnpaBuino Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IeMu CO CKOPOCTBIO
M3MEHEHHUSI CUJIbI TOKA, OCTYJIAThI CIICIIMATbHON TEOPUU OTHOCUTEILHOCTH
OiiHIITeITHA);

aHAJIM3UPOBATH U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SABJICHUS, UCIOJIb3Ys
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHEHHE  OWHINTEHHA  JUIs
dboToaddexra, mepBrIil U BTOPOM MOCTYIaThl bopa, MPUHIIKMI COOTHOIICHUS
HeonpenenéHHocte [elizeHOepra, 3aKOHbI COXpPAHEHUs 3apsi0BOIO H
MacCOBOTO YKCEN U SHEPTUU B SIICPHBIX PEAKIIHIX, 3aKOH PAUOAKTUBHOTO
pacnazga);

OMKCHIBATh (PU3WYECKUE MPOILIECCHl U SIBJICHUS, HCIOJb3YsS BEITUYUHBI:
HaMpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JEKTPOCTATUYECKOTrO
NOJI, Pa3HOCTh MOTEHUUAJIOB, JJIEKTPOABWKYIAS CHIA, HHIYKLIHS
MAarHUTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MAarHUTHOTO MOJIs
MIPOBOJAHUKA C TOKOM, PEIIITUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUsl, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
U 3aps] siApa, SHEPTUsA CBSI3U SApa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PUBWYSCKUX  SBJICHUMA:
AJIIEKTPOMArHUTHAsE MHIYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTEp(EepEeHIIHS
BOJIH, Judpakuus, JIUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbortoanexTpuueckuii 3pdekT (hororddekr), anvda- u Oera-pacnansl saep,
raMmma-u3JiaydeHue saep, u3ndeckue MPUHITUIBI CIEKTPATHHOTO aHATN3a |
paboThI Nazepa;

ONpENENATh HANpaBICHUE HWHAYKIUHM MArHUTHOTO TOJII MPOBOJHHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300paKeHUe, CO3aBAEMOE MJIOCKUM 3€PKaIOM, TOHKOW JINH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJATalOIIMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBl I aHanu3a M OOBACHEHMS  (PU3MYECKUX  MPOIECCOB,
MPOUCXOMSIINX B 3BE3JaX, B 3BE3AHBIX CHUCTEMaX, B MEKIaIAKTUYECKON
cpejie; ABUXKEHUSI HEOECHBIX T, IBOJIIOLIUU 3BE3/] U BeeneHHoi;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOW  3aBUCHMOCTH
¢u3NYecKuX BEIMYMH B BHUAE TIpaduUKoOB ¢ YYETOM aOCOIIOTHBIX
MOTPEIIHOCTE  WM3MEPEHU, JenaTh  BBIBOJABI IO  pe3yJbTaTaM
UCCIIEIOBAHUS;



MPOBOJIUTh KOCBEHHBbIC M3MEPEHHUS (U3UYECKUX BEIMYMH, IMPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUSs, OLEHHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MPOBOAUTH OMNBITHI MO MPOBEPKE MPEAJIOKEHHONW TUIOTE3bI: MIIaHUPOBATh
AKCHEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYECHHbIE PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyce NPEIJIOKEHHOU
TUIIOTE3BI;

OMUCHIBATh METO/IbI MIOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHU;
coOJro1aTh MpaBuia 0€30MacHOTO TPYy/la P MPOBEICHUHN UCCIIEIOBAaHUN B
paMKax  y4yeOHOro  OSKCIEpUMEHTa,  TpPaKTUKymMa U  y4eOHO-
HCCIIEIOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000pYI0BaAHUS;

peliath pacyETHBIE 3aJauyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3MYecKO MOJENbl0: HAa OCHOBAaHWM aHajdu3a YCJIOBHUS BbIOMpAThH
bu3nUecKue MOJeNH, OTBEYAIONIMEe TPEOOBAHUSM 3a]adyu, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJATHl (PU3NYECKUX TEOpUI
NPy HCIOJIb30BAHUM MaTEMaTUUYECKHUX METOJIOB pelIeHus 3ajad,
MPOBOAUTH PACcUEThl HA OCHOBAHUU UMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATH METOJIBI PEHICHUS C YUETOM MOJYYEHHBIX
pE3yIbTaTOB;

pemiarh KadyecTBEHHBIE 3aJaud, TpeOyrolue MpPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JeioB Kypca PU3MNKHU, a TaKXKe MHTErPAIIMU 3HAHUN U3 IPYTHUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LEMOYKY PacCyXJACHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MIPUHIIUIIOB PA0OTHI UBMEPUTENHHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U
TEXHOJIOTUYECKHUX MPOIECCOB;

MIPUBOJUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHAJTM3UPOBATH U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESATETbHOCTU YEJIOBEKa, CBS3aHHOW ¢ (PU3MYECKUMM TIpolleccaMu, C
MO3UIINI FKOJIOTHUECKON O€30MMaCHOCTH, MPEACTABICHUN O pPallMOHATILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PAa3yMHOM HCIOJIb30BAHUM JOCTHUKEHUN
HAyKH W TEXHOJIOTHH JUIsl JaJbHEHIIEro pa3BUTUS UYEJIOBEUECKOTO
00I1IeCTBa;

MPUMEHSTh pPa3IudHbIe CIIOCOOBI PaboThl ¢ WHpOpPMANHMEH (PU3UMIECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUH, TP 3TOM HKCIIOJIB30BaTh COBPEMEHHBIC HHGOPMAIIMOHHBIC
TEXHOJIOTHMH JUIS TIOMCKa, TEpPepadOTKU M TPEABSIBICHUS YYCOHOW U
HAyYHO-TIOMYJISIPHONM WH(GOPMAIMH, CTPYKTYPHUPOBAHUS ¥ MHTEPIPETAIINH
uH(OpMAIH, TONYYCHHOW U3 Pa3IUYHBIX WCTOYHHKOB, KPUTHYECKH
aHAMM3UPOBATh  TOJNIy4aeMyr  uWH(OpMamuioo W  OICHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMECIOIIMXCS 3HAHWH, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA HHPOPMAIINH;

TIPOSIBIISITH OpraHU3aIMOHHBIC u ITO3HABATEIbHBIC YMEHUS
CaMOCTOATEITLHOTO MPUOOPETCHHSI HOBBIX 3HAHHUH B TIPOIIECCE BHITIOJIHCHHUS
MIPOCKTHBIX M Y4eOHO-UCCISA0BATEILCKUX padoT;

paboTaTh B TPYyNIIE C HCIOJIHCHHUEM pPa3jIUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PaOOTy TPYMIIBI, PAIIMOHAILHO PACIPEACIATh AEATCIbHOCTD
B HECTaHJAPTHBIX CUTYaIlMsIX, aJCKBAaTHO OIICHWUBATH BKJIAJ KaKIOTO U3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI,

MPOSBIIATh MOTHUBAIIMIO K Oyaymie mpodecCHoHaNbHON IeSITSIHbHOCTH 110
CICIUATBHOCTIM (PU3UKO-TEXHUICCKOTO TIPOPHIISL.
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PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

49

24

24

54

16

16

10

170

16

16

bu6morexa [JOK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [JOK
https://m.edsoo.ru/f16b68d7

bubmnoreka LJOK
https://m.edsoo.ru/f16b68d7

bubmnoreka LJOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [JOK
https://m.edsoo.ru/f16b68d7



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

11 KUIACC

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Ne i/

Paznea 1. JIEKTPOJMHAMUKA

1.1 MarnautHoe 1ose

1.2 DNEeKTpOMarHuTHas MHAYKIHS

Utoro no pazneny

Pa3nea 2. KOJIEBAHUSA U BOJTHBI

21 MexaHuueckue KojieOaHus

2.2 DNEeKTpOMarHUTHbIE KOJIeOaHUs

93 MexaHn4yecKkre U dJIEKTPOMarHUTHBIE
' BOJTHBI

2.4 Onruka

Hroro o pasaeny

Koan4gecTBOo 4acoB

Bcero
padoThI

14

13 1

27

10

15

10 1

25 1

60

Pasnea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuoset CTO

Hroro o pasaeny

5 1

KoHnTpoJbHbIe

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edso0.ru/39859ef1

bu6mmoreka [IOK
https://m.edso0.ru/39859¢ef1

bu6moreka [IOK
https://m.edso00.ru/39859¢ef1

bu6mmoreka [JOK
https://m.edso00.ru/39859¢ef1

bu6mmoreka [JOK
https://m.edso00.ru/39859¢ef1

bubmuoreka [{OK
https://m.eds00.ru/39859ef1

bu6mmorexa [JOK
https://m.edso00.ru/39859¢ef1



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

Pa3nesn 4. KBAHTOBAS PU3UKA

4.1 KopmyckynsipHO-BOJIHOBOM Ayanu3m 15
4.2 ®dusnka aroma 5
43 ®wu3nKa aTOMHOTO Spa ¥ 3JI€MEHTapHBIX 5
' YaCTUIL
Hroro no paszneny 25

Pazgen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DNeMEHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazaeny 12
Pazgen 6. PUSHUECKHN MIPAKTUKYM

6.1 Ou3nyecKkuil NpakTUKyM 16 16

Hroro mo pazneny 16

Pa3nesn 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cucremarusanus U 00001eHue
NPEIMETHOTO COJEPYKAHMS U OIBITa

7.1 R 15
NESITeIbHOCTH, IPUOOPETEHHOTO IPU
u3zyueHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazaeny 15
PesepBHoe Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

bu6mmorexa [JOK
https://m.edso00.ru/39859¢ef1
bu6mmorexa [JOK
https://m.edso0.ru/39859¢ef1

bu6mmorexa [JOK
https://m.edso00.ru/39859¢f1

bu6mmoreka [JOK
https://m.edso0.ru/39859ef1

bu6morexa [JOK
https://m.edso0.ru/39859¢f1

bu6mmorekxa [JOK
https://m.edso0.ru/39859¢f1

bubmuoreka [{OK
https://m.edso00.ru/39859¢ef1



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

wn Tema ypoka

®usnka — pyHaaMeHTaIbHas HayKa O
pupoze

Hayunb1ii MeTO/] TO3HAHUS U METOIBI
ucclieI0BaHus (PU3MUECKUX SBICHUIN

DKCIEPUMEHT U TEOPUS B MPOLIECCE
3 no3HaHus npupoasl. Habmoaenue n
JKCIIEPUMEHT B (hU3HKe

CrniocoOrl n3mepeHust GU3NYECKUX
BEJINYNH

AOCOIOTHAS ¥ OTHOCHTEIbHAS
5 MOTPEITHOCTH U3MEPEHUI
(U3HYECKUX BEIIMYUH

MopenupoBanue B pusuke. Ponb u
MecTo (pu3uKu B GOpMUPOBAHUU
COBPEMEHHOM HAYYHON KapTUHBI
MHpa, B IPAaKTUYECKON JESATEIBHOCTH
Troen

MexaHuka 1 MaTeMaTHYECKOE
MO/IETUPOBAaHUE CIEIIMATBFHOCTH B
Caml'V.

KoaunuyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposeie
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/lbeef346

bubmnoreka LJOK
https://m.edsoo.ru/3a7fde29

bu6mmorexa [JOK
https://m.edsoo.ru/34c49931

bu6mmoreka [JOK
https://m.edsoo.ru/ca2def03

but6mmoreka [IOK
https://m.edsoo.ru/7f18fda3

bubmuoreka [{OK
https://m.edsoo.ru/eabbded1



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1

10

11

12

13

14

Mexaunueckoe amxenue. Cucrema
orcuera. OTHOCUTEIBLHOCTD

MECXaHHUYCCKOT'O IBUKCHUS. HpHMa}I n

o6paTHa;1 3aJa4y MCXaHHUKHU

Paaunyc-BekTop MaTepuanbHON TOUKH,

€ro MPOEeKLUU Ha OCU KOOPAMHAT.
Tpaektopus. [lepemenienue.
CxkopocTte. X npoekuuu Ha ocu
KOOpAMHAT

PaBHOMEpHOE IpsIMOJIMHEHOE
nBxeHue. I'paguueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBUKECHUS

CnoxxeHue nepeMelieHnii u
ckopocrtei. Pemenue 3agau

HepaBHOMepHOE 1BHKEHHE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMonMHENHOE IBUKEHUE C
ITOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
MPSIMOJIMHENHOTO JBUKEHUS C
MIOCTOSIHHBIM YCKOPEHHUEM

CBoOoaHOe masieHne. Y CKopeHue
CBOOOHOTO NaieHusl. 3aBHCUMOCTh
KOOP/MHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX rpaduku

JIBr>keHue Tena, OpOIIeHHOr0 O/
YIJIOM K TOPU30HTY

bubmnoreka LIOK
https://m.edsoo.ru/e9a52f02

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

bubmnoreka LJOK
https://m.edsoo.ru/89ba7190

bu6mmorexa [JOK
https://m.edsoo.ru/761d18aa

bu6mmoreka [JOK
https://m.edsoo.ru/a99549a7

but6mmoreka [IOK
https://m.edsoo.ru/b7560bbf

bubmuoreka [{OK
https://m.edsoo.ru/f738109c¢c

bu6mmoreka [IOK
https://m.edsoo.ru/71cbb4f5



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5

15

16

17

18

19

20

21

22

23

KpuBonuneliHoe IBUXEHHUE.
JIBrb>KeHUE 110 OKPYKHOCTH. YTJIOBas
U JIMHEWHas cKkopocTs. [lepuon u
yactoTta. LlenTpocTpemurenbHoe u
MIOJIHOE YCKOPEHUE

Kontposbraas paboTa nmo teme
"Kunematnuka"

IIepBblit 3ak0H HproTOHA.
WNHepupnanpHble CUCTEMBI OTCUETA.
[IpuHnun otHOCHUTENBHOCTH [ anunes.
Hewunepunanpable cucTeMsbl OTCUETA

Cuna. PaBHOIEHCTBYIOIIIAS CUJIA.
Bropoii 3akoH HeroTona. Macca

Bzaumopeicteue ten. Tpernii 3aKkoH
Hsrotona

[IpuHIHUI Cynepno3uiuu CuiI.
Pemenue 3ana4y Ha MpUMEHEHHE
3ak0oHOB HproToHa

3aKOH BCEMHPHOTO TATOTEHUS.
DKBUBAJIEHTHOCTh TPABUTALIMOHHOW 1
WHEPTHOW MacChl

Cuna Ts5KeCcTH M yCKOpEHHE
CBOOOIHOTO IMaJECHUS

JIB>KeHHe HeOECHBIX Tel U UX
UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

bubmnoreka LJOK
https://m.edsoo.ru/33196fbe

bubmnoreka LIOK
https://m.edsoo.ru/1242f32e

bu6mmorexa [JOK
https://m.edsoo.ru/5a9e4a64

bu6mmoreka [JOK
https://m.edso0.ru/141d3837

bu6mmoreka [IOK
https://m.edsoo.ru/57dba505

bub6mmorexa [JOK
https://m.edsoo.ru/bdf997fb

bub6mmorexa [JOK
https://m.edsoo.ru/9aba2b0a

bubmuoreka [{OK
https://m.edso0.ru/22757f26

bubmuoreka [{OK
https://m.edsoo.ru/11abfa0a



https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a

24

25

26

27

28

29

30

31

32

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupona u BUasl cun
TPCHUA. I[BI/I)KCHI/IG B XKUJIKOCTH U
rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
cpenbl

Hasnenue. I'mapocraruueckoe
nasnenue. Cuna Apxumena

AOCOIIOTHO TBEPAOE TEIO.
[TocTynaTtenbHOE U BpalaTeIbHOES
JIBMDKEHUE TBEPJIOTO Telia
MOMEHT CHITBI OTHOCUTEIIBHO OCH
BpameHus. [1neqo cums

CrnosxeHue cuil, NpUI0KEHHBIX K

TBepAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPAOIO Tela.
Bunet paBHOBecHs

Pemenue 3agau

KonTponbHas padbota no teme

n

"Ilnnamuka. CtaTuka TBEpAOro Teaa

NMnynsc MaTepuanbHOU TOYKH,
CUCTEMbI MaTepUAJIbHBIX TOUEK.
[lenTp Macc cucTeMbl MaTEPUAIIBHBIX
To4ek. TeopeMa 0 IBM)KEHUM LICHTPA
Macc

bu6morexa [JOK
https://m.edsoo.ru/0ae2cd84

bu6mmoreka [JOK
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

bu6mmoreka [JOK
https://m.edsoo.ru/a28aa7ad

bu6mmoreka [IOK
bu6mmoreka [IOK
https://m.edsoo.ru/2b95d57e

bu6mmoreka [IOK
https://m.edso0.ru/653d3459

bu6mmorexa [JOK
https://m.edsoo.ru/9aa79a7d

bu6mmorexa [JOK
https://m.edsoo.ru/dclcaacO

bubmuoreka [JOK
https://m.edsoo.ru/9f5a574c

bub6mmorexa [JOK
https://m.edsoo.ru/4bb8294b



https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b

33

34

35

36

37

38

39

40

41

I/IMH}’J'II)C CHJIBI U U3BMCHCHHUC
HUMITYJIbCa TCJIa. 3aKoH COXpaHCHUA
HUMITYJIbCA. PeakTuBHOE IBH)KEHHE

MoMeHT uMItysbca MaTEPUAIBHON
Touku. [IpencraBienne o coxpaHeHun
MOMEHTA UMITyJIbCA B IEHTPAIbHBIX
HOJIAX

Pemrenue 3agau

Pabora cuiibl Ha MaJIoM U Ha
KOHCYHOM HepeMeﬂleHI/II/I.
I'padmueckoe npeacTaBieHUe padOTHI
CHJIBI. MOIIHOCTE CHIIBI

Kunernueckas sneprus. Teopema 06
W3MEHEHUU KUHETUYECKOU SHEPTUU
MaTepuaIbHON TOYKH

HOTGHIII/IaJIBHI)Ie U HCTIOTCHIIMAJIbHBIC
CHJIBI. HOTGHIII/IaJIBHaSI SHEPTH-.
Bropas kocMuueckast CKOpocTh

Tpetbs kocmuueckast ckopocTb. CBs3b
paboThI HEMMOTEHIIMATBHBIX CUJT C
M3MEHEHHEM MEXaHUYECKOH 3HepTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON dHEPIrun

VYupyrue u Heynpyrue CTOIKHOBEHMSL.
VYpaBHenue beprym 1 ueaibHOM
KHUJKOCTU

KonTponbhas pabota mo teme
"3aKOHBI COXPAHEHUS B MEXAHUKE"

bubmnoreka LJOK
https://m.edsoo.ru/13f0a221

bu6mmorexa [JOK
https://m.edsoo.ru/d6532eb9

bu6mmorexa [JOK
https://m.edsoo.ru/f7706d63

bu6mmorexa [JOK
https://m.edso0.ru/913974c7

bu6mmorexa [JOK
https://m.edsoo.ru/9a5e2e74

bu6mmoreka [JOK
https://m.edsoo.ru/554bafcc

bubmuoreka [{OK
https://m.edsoo.ru/f57b4e01

bubmuoreka [{OK
https://m.edsoo.ru/f30f43b6

bu6mmoreka [IOK
https://m.edsoo.ru/474e7c4a



https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a

42

43

44

45

46

47

48

49

50

51

52

Pa3BuTue npenacraBieHuid 0 Npupoie
TeII0Thl. OCHOBHBIE MOJIOXKEHHS
MKT. Iuddyzus. bpoynosckoe
JIBIDKEHUE

CrpoeHue ra3000pa3HbIX, KUJIKUX U
TBEPABIX TeJ. XapakTep ABIKCHUS U
B3aMO/ICHCTBUS YaCTHI] BEIIECTBA

Macca u pa3Mepsl MOJIEKYJT (ATOMOB).

Konnuecto Bemectsa. IloctostHnas
ABoraapo

Temneparypa. TerioBoe paBHOBecCHE.

Illxana [enbcus

Pemenue 3amau

Nneansubpiii Ta3. ['a30BkIe 3aKOHBI

YpaBHenue Menzeneena-
Kitaneiipona. Pemenue 3anau
AOcoroTHas TemIiepaTypa. 3aKoH
JanpTona

N3onponeccel B uaeanbHOM ras3e ¢
ITOCTOSIHHBIM KOJINYECTBOM BEILIECTBA
I'paduueckoe npencraBneHne
M30IIPOLIECCOB: U30TEPMa, U30X0pa,
n3obapa

OcHoBHoe ypaBHeHue MKT

bubmnoreka LIOK
https://m.edsoo.ru/b0a4445f

bubmnoreka LJOK
https://m.edsoo.ru/c44d02e2

bu6mmorexa [JOK
https://m.edsoo.ru/c5b72ab7

bu6mmoreka [IOK
https://m.edso00.ru/0070d493

but6mmoreka [IOK
https://m.edsoo.ru/1531aba5

bu6mmoreka [JOK
https://m.edsoo.ru/l1deb2367

bu6mmoreka [IOK
https://m.edsoo.ru/8d12¢c328

bu6mmoreka [IOK
https://m.edsoo.ru/14e02d1f

bu6mmorexa [JOK
https://m.edso00.ru/68878d51

bubmuoreka [{OK
https://m.edso0.ru/1344327h

bubmuoreka [{OK
https://m.edsoo.ru/c8094721



https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721

53

54

55

56

57

58

59

60

61

Pemenue 3amau

CBs13b a0COMIOTHOM TeMIIEPATYPBI
TEPMOJAMHAMUYECKON CUCTEMBI CO
CPEIHEH KUHETUYECKON SHEpruen
IIOCTYMATEJIBHOIO TEIJIOBOIO
NIBIDKEHHSA €€ YaCTHUIl

O0001IeHrEe U CUCTEMAaTU3 AN
3HaHu# 1o Teme "OcHoBel MKT"

KonTponbhas pabota no teme
"OcnoBsl MKT"

TepmoanHaMHuueckas CUCTEMA.
3anaHue BHEMHUX ycaoBuit 1uist T
cucTeMbl. BHenHue u BHyTpeHHME
napameTpsl. [Tapamerpsr T/l cuctembl
KaK CpeJIHME 3HAaYEHUs BEJINYUH,
OIHCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOgUHAMUKH.
Camonpou3sBoJibHas penakcanus T/]
CUCTEMBI K TETUIOBOMY PaBHOBECHIO

Monenb nIeaJIsLHOTO Ta3a B
TEPMOJIMHAMUKE. Y CIOBUSA
MIPUMEHUMOCTH STOU MOJEIHN
VYpaBuenue MenpeneeBa-Knaneiipona
Y BBIpa)KCHHE J1JIs1 BHYTPEHHEH
SHEPIUU

BripaxeHnue a1 BHyTpEHHEN SHEPrun
OJIHOATOMHOT0 MJI€AJIbHOTO ra3a.

bu6mmoreka [IOK
https://m.edso0.ru/10265a05

https://m.edsoo.ru/c38af875

bubmnoreka LJOK
https://m.edsoo0.ru/09d12fd8

bu6mmorexa [JOK
https://m.edsoo.ru/13adad59

bu6mmorexa [JOK
https://m.edsoo.ru/5f8d38a3

bub6mmorexa [JOK
https://m.edsoo.ru/8ec512f0

bub6mmorexa [JOK
https://m.edso0.ru/29355001

bubmuoreka [{OK
https://m.edsoo.ru/bal178d0

bu6mmoreka [IOK
https://m.edsoo.ru/ac5cacl5



https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
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63

64

65

66

67

68

69

KBasucrarnueckue u HeCTaTHUCCKUE
IIpOoLECChL

DneMeHTapHas pabora B
TCPMOANHAMHUKE. Brramcnenne
paboThI 1o rpaduKy npoiecca Ha pV-
JrarpamMMe

Temnonepenaua kak croco6
U3MeHeHus BHyTpeHHe! sHeprun T /1
CUCTEeMbI 0€3 coBepIleHUs pPadoThI

KOHBCKLII/IH, TCILJIOIIPOBOJHOCTD,
HU3JTy4YCHHUC

KommgectBo Temtorel. TennoéMKoCTh
Tena. YenpHasi U MOJIsIpHast
TEIUIOEMKOCTH BeIlleCTBa. Y IeabHas
TEIUIOTa CrOPAHUS TOIJIMBA

Pacuér konuyecTBa TEIIOTHI IpH
Terjonepenaye

[TonsTre 06 aquadbaTHOM Mporecce.
[IepBblit 3aKOH TEPMOJUHAMUKHI
TeopeTnyeckre OCHOBBI
TEIJIOTEXHUKHU U THIPOMEXAHUKH B
CamI'TY

KomnngectBo TernoTsl u paboTa Kak
Mepbl U3BMEHEHUSI BHyTPEHHEN
sHepruu T/] cuctembl

BTopoii 3ak0H TepMOJIMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX

bu6mmorexa [JOK
https://m.edso0.ru/741d5738

bu6mmoreka [JOK
https://m.edsoo.ru/3d734561

bu6mmoreka [IOK
https://m.edsoo.ru/157b54cd

bu6mmoreka [IOK
https://m.edsoo.ru/7ba67355

bu6mmorexa [JOK
https://m.edsoo.ru/ldb5ad4e

bub6mmorexa [JOK
https://m.edso0.ru/d8098824

bubmuoreka [JOK
https://m.edsoo.ru/b047alcd

bubmuoreka [{OK
https://m.edsoo.ru/c6f4f464



https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
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nporieccoB. HeoGpaTumocTh
MPUPOIHBIX MPOLIECCOB
[IpuHIUIIBI AENCTBHS TEMIIOBBIX
mamuH. KITJ

Maxkcumansnoe 3Hauenue KITJ. [{ukin
Kapno

Pemenue 3amau

OKOJOTHYECKHUE ACIIEKTHI
HMCHOJIb30BAHMS TEIJIOBBIX
nsurareneil. TennoBoe 3arps3HeHne
OKpYKaroIleH Cpeabl

Pemenue 3amau

O0001IeHNEe U CUCTEMAaTU3 AN
3HaHUM 10 TeMe "TepMoauHaMUKa.
TermnoBrie MaInHb"

KonTponbhas pabota no teme
"Tepmonnnamuka. TernaoBbie
MAaIIuHb"

[TapooOpa3zoBanne 1 KOHICHCAIIHSI.
Hcnapenue u kutnenue. Y aenbHas
TEIJI0Ta MapooOpa30OBaHM

HacepltienHbie 1 HEHACHIIICHHBIC
napel. KauecTBeHHast 3aBUCUMOCTh
IJIOTHOCTHU U JIaBJICHUS HACBIIIEHHOTO
napa oT TeMIlepaTypbl, UX
HE3aBHCUMOCTH OT 00bEMa

bu6mmoreka [JOK
https://m.eds00.ru/2e945513

bu6mmoreka [IOK
https://m.edsoo.ru/fe3857b9

bu6mmoreka [IOK
https://m.edsoo.ru/b3efal8b

bu6mmoreka [IOK
https://m.edsoo.ru/9867aaa’

bu6mmoreka [IOK
https://m.edsoo.ru/c8c70432

but6mmoreka [IOK
https://m.edsoo.ru/28d62b3f

bu6mmoreka [IOK
https://m.edsoo.ru/1b6e26¢c5

bu6mmorexa [JOK
https://m.edsoo.ru/6f8e6777

bu6mmorexa [JOK
https://m.edsoo.ru/f5¢17d02



https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
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HACBIIICHHOI'O I1apa. 3aBHCHUMOCTh
TEMIICPATYPhI KUIICHHUA OT JaBJICHUA B
KUIKOCTHU

BnaxxaocTts Bo3myxa. AGCONIIOTHAS U
OTHOCHUTCJIbHAA BJIAKHOCTD

Pemenue 3agau

Teépnoe Teno. Kpucramnmueckue u
amop(HbIe Tena. AHU30TPOIHS
CBOMCTB KpHUCTAJUIOB

[InaBneHue u KpucTamU3anusl.

VY nenpHas TEIoTa I1aBICHUs.
Cyb6numarnus

Jledopmaruu TBEpAOTO TENA.
Pactsxenue u cxxatue. CBur.
Monyns HOura. Ilpenen ynpyrux
nedopmaruit

TennoBoe pacuIMpeHne KUIKOCTEN U
TBEPBIX TEA. AHTAPMOHU3M
TEIUIOBBIX KOJIeOaHUH YacTHUIL
BEIIECTBA

[IpeobpazoBanue 3HEPrUH B (Ha30BBIX
nepexoiax

YpaBHeHuHE TeII0BOro OanaHca

Pemenue 3amau

bu6mmorexa [JOK
https://m.edsoo.ru/30ebbb79

bu6mmoreka [JOK
https://m.edso00.ru/18e95ff3

bu6mmoreka [JOK
https://m.edso0.ru/20a88a03

bu6mmoreka [IOK
https://m.edsoo.ru/6ee91e9f

but6mmoreka [IOK
https://m.edsoo.ru/dalaabl0

bu6mmoreka [IOK
https://m.edsoo.ru/7ba5edf2

bu6mmorexa [JOK
https://m.edso0.ru/97a0672f

bu6morexa [JOK
https://m.edsoo.ru/ab1521fb

bu6mmoreka [IOK
https://m.edsoo.ru/8ab7f40d



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
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[ToBepXHOCTHOE HATSIKEHHE.
Kanumnsapueie siBnenus. JlaBinenue
110, UICKPUBJIEHHOM MOBEPXHOCTHIO
xuakoctu. Gopmyiia Jlamnaca

O06001enre u cucTeMaTU3aIus
3HaHUM Mo Teme "ArperatHble
cocTosiHus BemiecTBa. Pa3oBbie
nepexosl"

KonTponbhas pabota no teme
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®da3oBble Iepexo b

OnexTpusanus Tea U €€ IposBICHUS.
Dnektpuyeckuit 3apsia. JIBa Buna
ANEKTPUYECKUX 3apsI0B.
[IpoBoAHMKY, TUANEKTPUKU U
MOJTyTIPOBOIHUKH

DneMEHTAapHBIN ANEKTPUIECKUI
3apsj. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa
B3anmopericteue 3apsanoB. ToueuHbie
3apsabl. 3akoH Kynona

Pemenue 3agau

DnekTpuyeckoe noje. Ero neiictue
HAa DJIEKTPUYECKUE 3apsIbl
Hanpss>k€HHOCTB DIIEKTPUYECKOTO
nosisi. [IpoOnsIit 3apsiz. Jlnanm
HaNPsKEHHOCTU 3JIEKTPUIECKOTO

bubmnoreka LIOK
https://m.edsoo.ru/b42f1f97

bubmnoreka LIOK
https://m.edsoo.ru/0b52575¢c

bu6mmorexa [JOK
https://m.edsoo.ru/7dc2a739

bub6mmorexa [JOK
https://m.edsoo.ru/laff445f

bub6mmoreka [JOK
https://m.edsoo.ru/f49afd24

but6mmoreka [IOK
https://m.edso0.ru/445b7746

bubmuoreka [{OK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

bu6morexa [JOK
https://m.edsoo.ru/05c6bfal

bub6mmorexa [JOK
https://m.edsoo.ru/3dac6957



https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
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noJist. OTHOPOTHOE DIIEKTPUIECKOE
oJIe

IloTeHuMaILHOCTD
3JIEKTPOCTATUYECKOTO MoJisd. Pa3HOCTH
MOTEHIMAIOB U HANPSKEHUE

[TorenmansHas 3HEPTUs 3apsaa B
3JIEKTPOCTATHYECKOM II0JIE.
[ToreHman 3JIeKTPOCTaTUYECKOTO
oJst

CBs13b HANPSHKEHHOCTH OIS U
Pa3HOCTU MOTEHIUAIOB JIJIs
ANEKTPOCTATUYECKOTO MO
[TpuHUMnI cyneprno3uuu
AIEKTPUUECKUX MOJIeH

Pemrenue 3agau

[Tone Toueunoro 3apsna. [Tose
paBHOMEPHO 3apsKEHHOU cepsl

[Tone paBHOMEPHO 3apSAKEHHOTO MO
00béMy mapa. [Tone paBHOMEpHO
3apsHKEHHON OECKOHEYHOM MTOCKOCTH
[IpoBOAHMKY B 3IEKTPOCTATUUECKOM
noJie. Y CJIOBUE paBHOBECHS 3apsiioB
JIMDIEeKTPUKY U TIOTYTIPOBOAHHUKY B
ANEKTPOCTATUYECKOM TI0JIe
Konnencarop. DnekTpoéMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IJIOCKOTO KOHAEHCATOpa

bu6mmorexa [JOK
https://m.eds00.ru/80021447

bu6mmoreka [JOK
https://m.edsoo.ru/af5fa389

bu6mmoreka [IOK
https://m.edsoo.ru/df7a6838

bu6mmoreka [IOK
https://m.edsoo.ru/Ocfe4a6c

bu6mmoreka [IOK
https://m.edso0.ru/5a582263

bu6morexa [JOK
https://m.edsoo.ru/b297b5c3

but6mmorexa [JOK
https://m.edsoo.ru/f7a665ee

bubmuoreka [{OK
https://m.edsoo.ru/32405eab

bu6mmoreka [IOK
https://m.edsoo.ru/060ebab5

bu6mmorexa [JOK
https://m.edso00.ru/845b4f73



https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
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[TapannensHOE coeMHEHNE
KOHJICHCAaTOPOB
ITocnenmoBaTensHOE COCTUHEHUE
KOHJIEHCAaTOPOB

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa

Pemrenue 3agau

JIBr>keHue 3apsKEHHOM YaCTHULIBI B
OJIHOPOZHOM JJIEKTPUUECKOM I10JI€

Pemenue 3agau

O000IIIeHNE U CUCTEMATHU3ALIS
3HaHUM N0 TeMe "DIeKTpUIecKoe
momne"

KontponsHas paboTa mmo teme
"Onexkrpuueckoe nosue"

Cuna Toka. [TocToOSSHHBIN TOK.
VYcnoBus cymecTBOBaHUS
TTOCTOSTHHOTO JICKTPUUECKOTO TOKA

Hctounnku Toka. Hanpsbxkenue u
O/C

3akoH OMa 17151 yyacTKa LEeTH.
DNEKTPUUECKOE COIIPOTUBIIEHUE

3aBUCHUMOCTh COIIPOTUBJICHUA
OOHOPOJHOTO MMPOBOAHUKA OT €TI0
JJIMHBI U TUIOIAaAU MOIICPEUYHOTO
CCUCHUA

bu6morexa [JOK
https://m.edsoo.ru/d11e8ce?

bu6mmoreka [JOK
https://m.eds00.ru/1992920

bu6mmoreka [JOK
https://m.edsoo.ru/73a34f18

bu6mmorexa [JOK
https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040

bu6mmoreka [IOK
https://m.edsoo.ru/8341d6ac

bu6mmoreka [JOK
https://m.edsoo.ru/5752603f

bu6mmoreka [IOK
https://m.edsoo.ru/cefe90e9

bu6mmorexa [JOK
https://m.edso00.ru/233311b5

bu6mmorexa [JOK
https://m.edso0.ru/0839a115

bubmuoreka [{OK
https://m.edsoo.ru/f14f251e

bu6mmoreka [IOK
https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
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VY aenpHOE COMTPOTHUBIICHHE BEIIECTRA.
Pemrenue 3agau

[TocnenoBarenbHOE, MapalICIbHOE,
CMENIaHHOE COEUHEHNE
HpOBOI[HI/IKOB

Pacuér pa3zBeTBIEHHBIX
aJeKTpudecKux nenei. Ilpasuna
Kupxroga

Pemenue 3azau

PaGora snekTpuyeckoro Toka. 3akoH
Hxoyns —Jlenna

Pemenue 3amau

MOITHOCTB AMEKTPHUUECKOTO TOKA.
TemoBast MOIITHOCTb, BhIJIE/IIEMas Ha
pesucrope

Pemenue 3amau

OJ1C u BHyTpeHHEE COPOTUBJICHUE
HMCTOYHHUKA TOKA

3axon Oma aJ1s MOTHOM (3aMKHYTOM)
AJIEKTPUYECKON LIETH

Pemenue 3agau

MomHoCcTh HCTOYHHKA TOKA

bu6morexa [JOK
https://m.edsoo.ru/437f8300

bu6mmorexa [JOK
https://m.edsoo.ru/236f7e07

bu6mmoreka [JOK
https://m.edso00.ru/1794cf37

bu6mmoreka [JOK
https://m.edso00.ru/3881b469

bu6mmoreka [JOK
https://m.edsoo.ru/a3605c5¢

but6mmoreka [JOK
https://m.edsoo.ru/6761bf0f

bu6mmoreka [JOK
https://m.edso0.ru/99750a6f

bu6mmoreka [IOK
https://m.edsoo.ru/eb72fc24

bu6mmoreka [IOK
https://m.edsoo.ru/72d453af

bu6mmorexa [JOK
https://m.edsoo.ru/221f40fb

bu6mmorexa [JOK
https://m.edso00.ru/3580b679

bu6mmorexa [JOK
https://m.edsoo.ru/a0ae51d8



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
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KOpOTKOC 3aMbIKaHHUE

KOH,Z[GHC&TOp B LICIIH ITOCTOSIHHOI'O
TOKa

Pemrenue 3agau

Pemenue 3agau no reme
"TIoCTOSIHHBIN ANEKTPUUECKUN TOK"

Pewenue 3anau o reme
"[TocTOSHHBIN 371eKTpUYECKUN TOK"

Pemenue 3anay no teme
"[IoCTOSHHBIN 7IEKTPUUECKUN TOK"

O06006111eHre U cucTeMaTu3alus
3HaHu# 1o TeMe "llocTosAHHBIN
BJIEKTPUYECKUMA TOK"

KonTponbHas padbota no teme
"IIoCTOSTHHBIN 3JIEKTPUYECKHM TOK"
OnexTpuyeckas MpoOBOAUMOCTh
Pa3IMYHBIX BEUIECTB. DJIEKTPUUECKUM
TOK B MeTaju1ax. CBEpXIPOBOAUMOCTh
DNEeKTpUUYECKU TOK B paCTBOpPax U
paciuiaBax 3J€KTPOJIUTOB. 3aKOHbI
@apanes s JIEKTPOIN3a

DneKkTpuyeckuil Tok B razax. [lmazma

DJNEeKTpUUECKUH TOK B BaKyyMe.
BakyymHble npu6opsl

bu6mmoreka [IOK
https://m.edso0.ru/546f5632

bubmnoreka LJOK
https://m.edsoo.ru/35368f3e

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

bu6mmorexa [JOK
https://m.edsoo.ru/a7340a29

bu6mmoreka [JOK
https://m.eds00.ru/744261b8

bu6mmoreka [IOK
https://m.edsoo.ru/eb5d4687

bu6mmoreka [IOK
https://m.edsoo.ru/bfd7a050

bu6mmoreka [JOK
https://m.edsoo.ru/1885ddf1

but6mmoreka [IOK
https://m.edsoo.ru/da794295

bu6mmoreka [IOK
https://m.edsoo.ru/4b423491

bu6mmoreka [IOK
https://m.edso00.ru/92d92f76

bu6mmoreka [IOK
https://m.edsoo.ru/2E+160



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
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DIIEKTPUYECKUH TOK B
MOJIyIPOBOIHUKAX

[TonynpoBoAHUKOBBIE TPUOOPHI

Pu3HUECKU IPAKTUKYM 110 TEME
"U3mepenue cuiibl TOKa U
HaIPSDKEHUS B LENHU IOCTOSIHHOTO
TOKa IPY IIOMOIIM aHAJIOTOBBIX U
IU(PPOBBIX U3MEPHUTEIBHBIX
pubopoB" uian "3HaKOMCTBO C
uudpoBoii 1aboparopueii no pusnke.
[Ipumeps! u3mepenus GU3NUECKUX
BEJIMYMH MIPU TOMOIIU
KOMITBIOTEPHBIX JaTYMKOB"

DuU3HUECKUN PAKTUKYM 110 TEME
"N3yueHune HepaBHOMEPHOTO
JBUKEHUS C LEIIBIO OIIPEIEIICHUS
MTHOBEHHOM CKOpocTH"

Du3HUECKU PAKTUKYM 110 TEME
"N3mepenue yCKOpeHusl Ipu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
nid "Uccnenosanue 3aBUCUMOCTHU
IIyTH OT BPEMEHU IIPH

PaBHOYCKOPEHHOM JIBH>KEHHUH"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHHsl CBOOOTHOTO
nanenus” win "M3yuenue nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTATLHO"

bu6morexa [JOK
https://m.edsoo.ru/ab61c660

bu6mmorexa [JOK
https://m.eds00.ru/83622200

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

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

bu6mmorexa [JOK
https://m.edsoo.ru/6960b6ef

bub6mmorexa [JOK
https://m.edsoo.ru/d1ea2402



https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
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DU3NYECKUN TPAKTUKYM 10 TEME
"M3yuyeHue NBUKEHUS TeJIa 10
OKPYKHOCTH C IIOCTOSTHHOH 110
MOJYJIF0 CKOPOCTBIO" MIIH
"UccnenoBanue 3aBUCUMOCTH
neproja 0OpaieHus KOHUYECKOTO
MasiTHUKa OT €ro napamerpos"”

Du3NUeCKUil IPAKTUKYM 110 TEME
"N3mepeHune paBHOACUCTBYIOLIEH
CHWJIBI IIPU ABM>KEHUHU OpycKa 10
HAKJIOHHOM IJIOCKOCTH'" WIIN
"IIpoBepka runoTe3sl O
HE3aBHCHUMOCTH BPEMEHHU JABM)KEHUS
OpycKa Mo HaKJIOHHOM TJIOCKOCTH Ha
3aJJaHHOE PACcCTOSIHUE OT €ro Macchl”

PU3NYECKUN IPAKTUKYM 110 TEME
"HccnemoBanne 3aBUCUMOCTH CHIT
YIOPYTOCTH, BOSHUKAIOUINX B MIPYXKUHE
Y PE3NHOBOM 00pa3sIle, OT X
nedopmaruun nwin "M3ydeHue
JBUKEHMSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
610K"

DuU3NYECKUN TPAKTUKYM I10 TEME
"U3smepenue ko3P PuImeHTa TpeHus
10 BEJIMYUHE YTIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
nin "Hccienosanne ABHKEHUS
OpycKa 1o HaKJIOHHOH TIOCKOCTH C

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

bu6mmoreka [JOK
https://m.edso0.ru/0b34db84

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

bubmuoreka [{OK
https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

153

154

155

TepeMEHHbBIM K03 pHIreHTOM
Tpenus" win "N3ydyeHue qBUKEeHUs
rpy3a Ha Bally C TpeHHEM"

Pu3HUECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycioBUil paBHOBECHS
TBEPOTO TeEJIa, UMEIOIIETO OCh
Bpaienus" win "KoHnctpyupoBanue
KPOHUITEMHOB U pacy€T CUII
ynpyroctu" win "M3yuenune
YCTOMUYMBOCTH TBEPAOIO TEIIA,
HMMEIONIETOo TUIoHIaab Onops"

DuU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenne ummysbca Tesa 1o
TopMo3HOMY IyTh" uim "M3mepenne
CHWJIBI TSITH, CKOPOCTH MOJIETN
3JEKTPOMOOMJISI ¥ MOIITHOCTH CHJIBI
Tarun" nwin "CpaBHEHHE H3MEHEHNUS
VMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue coXpaHeHUs
HMITYJIbCA TIPU YTIPYTOM
B3auMozeiicteun" wiu "M3mepenue
KMHETUYECKON SHEPTUU Tela 110
TOPMO3HOMY ITyTH"

DuU3NYECKUN TPAKTUKYM I10 TEME
"N3yueHne u30TepMUUIECKOTO
npoiiecca (PEKOMEHI0BaHO
WCIOJIb30BaHUE ITUPPOBOI
nabopartopun)" wiu "HU3zydenue
M30XOPHOTO Tporiecca" uin

bubmnoreka LJOK
https://m.edsoo.ru/4a04f4f7

bu6mmorexa [JOK
https://m.edsoo.ru/856fb28e

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



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

156

157

158

"N3yuenne nzobapHoro mporecca”
unu "[IpoBepka ypaBHEHHUS
COCTOSAHHUS"

Pu3HUECKU IPAKTUKYM 110 TEME
"U3mepenue ynenpHon
tertoémkocty'" mnn "Uccienosanue
Mpo1Eecca OCThIBAHUS BeIleCTBA" WU
"UccnenoBanue aanradaTHOTO
npouecca” niu "M3yuenue
B3aMMOCBS3U YHEPTUHU
MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS
Y TEMITEpaTypbl KATICHUSI )KUJIKOCTEH"

DuU3HUECKU PAKTUKYM I10 TEME
"N3yueHune 3akoHOMEpHOCTEN
HCHIApEeHUs KUAKOCTEN" Uin
"N3mepenue yaenbHON TETI0ThI
riaByieHus apaa’ wim "M3yuenue
CBOMCTB HAaCBIIICHHBIX TApOB" MU
"N3mepenne abCOMOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoOB B
nomenieHun". M3mepenue

KO3 pHIMEHTA TOBEPXHOCTHOTO
HaTSKEHUS

DuU3NYECKUN TPAKTUKYM I10 TEME
"HabmioneHue npeBpalieHus 3Heprun
3apsHKEHHOIO KOHAEHCAaTopa B
SHEPTUIO U3TYyUYEHUsI CBETOIMoAA" WU
"N3yueHue npoTekaHus TOKa B IIETH,
coJiepKariei KoHaeHcarop" uiu

bubmnoreka LJOK
https://m.edsoo.ru/2f2faabl

bu6mmorexa [JOK
https://m.edsoo.ru/6bla23b5

bubmuoreka [{OK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

"Pacnipenenenue pa3HOCTH
MMOTEHITUAIOB (HAMPSDKEHUS) TIPH
MOCJIe10BaTEIbHOM COeIMHEHUN
KOHJIEHCATOpOB"

Pu3HUECKU NPAKTUKYM 110 TEME

"UcciaenoBanue CMEMIAHHOTO

COCJIMHEHUS PE3UCTOPOB" WK

"N3mepeHne yaenbHoro bu6nuorexa LIOK

159
COIIPOTHBIIEHUS IIPOBOJHUKOB' WK https://m.eds00.ru/2b179d98

"UcciaenoBanne 3aBUCUMOCTH CHITBI
TOKA OT HATPSHKEHUS /IS JIAMITBI
HakaauBaHusg"

DuU3HUECKU PAKTUKYM I10 TEME

"Habmonenue snexTponusza’ win

"N3mepeHue 3apsiia OTHOBAJIEHTHOTO
160 noHa" unu "MccnenoBanue 1 1 bubmuoreka [{OK

3aBUCUMOCTH COMTPOTUBIICHUS https://m.edso0.ru/64b6e901

TEPMOPE3UCTOPA OT TEMIEPATYPHI"
unu "CHSITHE BOJIbT-aMIIEPHOM
XapaKTEPUCTUKH Aroaa"

Pese i1 ypok. O000menne
PBHBIN yp HICHUC U bubmuoreka [JOK

161 CUCTEMATH3AaIMs 3HAHUH 110 TEME 1 httos://m.edsoo.ru/ed017d93

"Knnematnka"

Pese i1 ypok. O0001mEeHne
PBHBIN Yp HICHUC U bubmuoreka [JOK

162 7 1
CHCTCMATHSAIIA SHAHUH TIO TEME https://m.edso00.ru/3149956b

"Innamuka"

P i . 0600
€3CPBHBIN YPOK OOIICHUE 1 bubmuoreka [{OK

163 7 1
CHCTCMATHSAIIA SHAHUH TIO TEME https://m.edso0.ru/0f9752ac

"Craruka TBEpAOro tena"


https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac

164

165

166

167

168

169

170

PeseprubIil ypok. O6001eHIE U
cucTeMaTH3alys 3HaHUH 110 Teme
"3aKOHBI COXPAHEHUS B MEXaHUKE"

Pesepubiil ypok. O6001eHue 1
cucreMatu3anuda 3HAHUH 110 TEME

"OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM

teopun"

PesepBHelil ypok. O0o00IcHHE U
cHCTEeMaTH3alus 3HAHUH 110 TEME
"TepmoauHamuka. TerioBbie
MalvHb!"

PesepBHeIil ypok. O600ICHHE U
cucreMatTu3anuia 3HAHUHU II0 TEME

"ArperaTHble COCTOSIHHSI BEILIECTBA.

®dazoBbIe IEPEXOABI"

PesepBHeIil ypok. O600ICHHE 1
cucreMatTu3anuia 3HAHUHU II0 TEME
"DnexTpuueckoe moie"

PesepBHelit ypok. O6001IeHNE U
CUCTeMAaTH3alus 3HAHUH 110 TeMe
"[TocTOSIHHBIN 371€KTpUYECKUN TOK"
Teopernueckre OCHOBBI
31eKTpoTeXHUKHU B CamI TV
PesepBHelil ypok. O000IeHHE U
CUCTeMAaTH3alHs 3HAHUI 110 TeMe
"Toku B pa3nu4HbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16

bubmnoreka LJOK
https://m.edsoo.ru/6c0df9cc

bu6mmorexa [JOK
https://m.edsoo.ru/de148976

bu6mmorexa [JOK
https://m.edsoo.ru/Obcc77cl

bu6mmoreka [JOK
https://m.edsoo.ru/59ca5c91

bub6mmoreka [JOK
https://m.edsoo.ru/f2381c0c

but6mmoreka [IOK
https://m.edsoo.ru/3cae6dal

bubmuoreka [{OK
https://m.edsoo.ru/cc7681d4



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

11 KUIACC

Ne
n/n

Tema ypoka

B3aumozaenicTBre ITOCTOSIHHBIX
MarHuTOB U IIPOBOJHUKOB C TOKOM.
MarnutHoe nose. ['unoreza Ammnepa

BekTop MarHuTHOM MHAYKIIUH.
[IpuHuun cynepno3unumn
MarHuTHBIX noJiei. JInauu
MarHUTHON UHAYKIIUU

MarsuTHO€ 1MoJjie IPOBOJHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HalpaBJIEHUE U
MOJ1yJ1b

TeopeTnueckue OCHOBBI
anekTporexHuku B CamI TY

Pemrenue 3agau

[Ipumenenue 3akoHa AMriepa.
DNeKTpOu3MepUTENbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBiIeHUE U
MOJyJIb. JIBUKEHHE 3apsSyKEHHOMN
YaCTHUIBI B OJTHOPOJHOM MarHUTHOM
moJie

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edso0.ru/487a8593

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

bu6mmoreka [IOK
https://m.edsoo.ru/d35d5262

bu6mmorexa [JOK
https://m.edsoo.ru/26d9c5ba

bu6mmorexa [JOK
https://m.edsoo.ru/a37a0c21

bu6mmorexa [JOK
https://m.edsoo.ru/ad7718d7

bu6mmorexa [JOK
https://m.edsoo.ru/c97afaal



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

10

11

12

13

14

15

16

17

18

19

Pemenue 3agau
PaGora cunbl Jlopenna

Pemenue 3amau

MarHuTHOE 10JI€ B BEILIECTBE.
deppoMarHeTuky, napa- u
JaMarHeTUKHU

OcCHOBHBIC CBOMCTBA

deppomaruetukos. [IpumeHeHue
(beppoMarHeTHKOB

Pemenne 3amad mo Teme
"MarautHoe none"
Pemenue 3amad mo teme
"Marautaoe noie"

SIBiIeHME DIIEKTPOMArHUTHOU
nHaykuuu. I1otok BekTopa
MarHuTHON UHIYKIIUH

O1C nnnyxkunu

3aKOH AJIEKTPOMATrHUTHON UHAYKIIUU
Qdapanes

BuxpeBoe anexTpudeckoe mose.
Toxku dyko

OJIC uHAYKIUH B ABUKYIIIAXCS
MIPOBOTHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/504e98c7

bu6mmoreka [IOK
https://m.edsoo.ru/d518be4b

bu6mmoreka [JOK
https://m.edso00.ru/93617bd9

bu6mmoreka [JOK
https://m.edsoo.ru/30ff9608

bu6mmoreka [IOK
https://m.edso0.ru/0b58190a

bu6mmoreka [IOK
https://m.edsoo.ru/5b55c¢307

bu6mmoreka [JOK
https://m.edsoo.ru/41c4ae8a

bu6mmoreka [IOK
https://m.edsoo.ru/b3efaOcl

bu6mmoreka [IOK
https://m.edso0.ru/48150bd8

bubmuoreka [{OK
https://m.edsoo.ru/a6dec188

bu6mmorexa [JOK
https://m.edsoo.ru/15abe140

bu6mmorexa [JOK
https://m.edso0.ru/0235cc02



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02

20

21

22

23

24

25

26

27

28

29

30

Pemenue 3amau

IIpaBuio Jlenna

WNupyktuBHocTh. Karymika
MHIYKTUBHOCTH B LIETH
IIOCTOSIHHOT'O TOKa

SBnenne camouHaykiuu. JJ1C
CaMOUHIYKITUH

BHCPFHSI MAarauMTHOTIO ITOJIA KaTyIIKH
C TOKOM. QHGKTpOMaFHI/ITHOe I10JIC

Pemenue 3agau

O00011IeHIE U CUCTEMATHU3ALIS
3HAHUH 110 TEME
"OnekTpoauHaMuka'

KonrponsHas pabora o teme
"OnexkrpoauHamuka"

KonebarensHas cucreMa.
CBo00OoIHBIE KOJIE0aHNs.
I"apmonunyeckue kojneOaHus

Kunematnueckoe 1 TMHAMHYECKOE
OIMCaHUE KOJIEOATENBHBIX
NBYDKEHUN

DHepreTuveckoe onucanue. BeiBos
JTUHAMUYECKOTO OMTUCAHUS
rapMOHHYECKHUX KOJIeOaHMI U3 UX

bu6mmoreka [IOK
https://m.edsoo.ru/4dfda618

bu6mmoreka [IOK
https://m.edsoo.ru/bbc22726

bu6mmoreka [IOK
https://m.edsoo.ru/621eae9d

bubmnoreka LJOK
https://m.edsoo.ru/7ee60ca8

bu6mmorexa [JOK
https://m.edsoo.ru/b3c0ad11

bubmuoreka [{OK
https://m.edso0.ru/88f69d2b

bub6mmoreka [JOK
https://m.edso00.ru/76484025

bu6mmoreka [IOK
https://m.edsoo.ru/8ae09h98

bu6mmoreka [IOK
https://m.edsoo.ru/7c1db385

bu6morexa [JOK
https://m.edsoo.ru/87ce9498

bub6mmorexa [JOK
https://m.edso0.ru/e3c99692



https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692

31

32

33

34

35

36

37

38

39

OHEPICTUYCCKOTO U
KHHEMAaTHYECCKOI'O OITMCaHUuA

Amruntyaa u asza koiaedaHuit

[Tepnon u yacTora KoseOaHUH.
[Teproa ManbIx cBOOOTHBIX
Kose0aHui MaTeMaTUYeCKOro
MasTHuKa. [leproa cBo6OHBIX
Kose0aHuil Mpy>KMHHOTO MasTHUKA

3aTyxaromue KojieOaHusl.
BoinyxneHHbie koneOaHusl.
Pe3onanc

ABTOKOJIEOaHUS

Pemenue 3amau

Ypok-koH(pepeHmus "MexaHndeckue
KoJ1e0aHusl B My3bIKaJIbHBIX
MHCTpyMeHTax"

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HAHUM 110 TeMe "MexaHnnueckie
konebanusa"

DNeKTpOMarHuTHbIE KoJeOaHusl.
KonebarenbHblil KOHTYD

®opmyna Tomcona. Csi3b
aMIUTUTYBI 3apsiia KOHACHCATOPA C
aMIUTUTYION CHJIBI TOKA B
K0JIe0aTeIbHOM KOHTYPE

bu6mmorexa [JOK
https://m.edsoo.ru/7a0c439a

bubmnoreka LJOK
https://m.edsoo.ru/e0399319

bu6mmorexa [JOK
https://m.edsoo.ru/72e93d09

bub6mmorexa [JOK
https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5

bu6mmoreka [JOK
https://m.edsoo.ru/8ef587be

bubmuoreka [{OK
https://m.edsoo.ru/eb84182f

bu6mmoreka [IOK
https://m.edsoo.ru/d4adabde

bu6mmorexa [JOK
https://m.edsoo.ru/093f9afl



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1

40

41

42

43

44

45

46

47

48

49

3aKOH COXpaHEHHMS YHEPTUH B
ujealbHOM K0JieOaTeTbHOM KOHTYpe

3aTyxarolue NEKTPOMarHuTHbIE
koseOaHus. BeiHyX/1eHHbIE
OJICKTPOMArdHuTHBIC Koaebanus

IlepemeHnHb1l TOK. Pe3uctop u
KOH/JIEHCATOP B LIETIH IEPEMEHHOI0
TOKa

KaTYIJ_IKa HHAYKTHUBHOCTHU B LICTIN
MEPEMEHHOI'O TOKA

3akon Oma Jyu1sl SIEKTPUUYECKON LENH
MePEMEHHOTO TOKa

MOIHOCTE IEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE
3HAYCHUEC CUJIbI TOKA U HAITPSXKCHUA

Pe3onaHcC B 3JIeKTpUUYECKON LIETIH

Pemrenue 3agau

WneanbHbIi TpanchopmaTop.
[IpousBoacTBO, nepenaya u
MoTpeOIeHUE DIEKTPHUICCKON
SHEPTUU

DKOJIOTrM4eCKHE PUCKU TIPU
IPOU3BOICTBE IEKTPOIHEPTUU.
KynbTypa ncnonp3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU

bu6morexa [JOK
https://m.edsoo.ru/d1e2d543

bu6mmorexa [JOK
https://m.edsoo.ru/5e668619

bu6mmoreka [JOK
https://m.edso00.ru/84836152

bu6mmoreka [IOK
https://m.edsoo.ru/cfa307af

bu6mmorexa [JOK
https://m.edsoo.ru/8bae38e6

bu6mmoreka [JOK
https://m.edsoo.ru/lcac6c4c

bub6mmoreka [JOK
https://m.edsoo.ru/087506df

bub6mmoreka [JOK
https://m.edsoo.ru/al16836a4

bu6mmorexa [JOK
https://m.edsoo.ru/f97418ae

bu6mmorexa [JOK
https://m.edsoo.ru/a6f74d93



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
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53

54

55

56

57

58

59

60

61

Pemenue 3amau

Pemenue 3anau

O00011IcHNE U CHCTEMATH3aLIHS
3HAHUU T10 TeME
"DNeKTpOMarHUTHBIE KoJieOaHus"
MexaHHUYECKHE BOIHBI.
XapaKTePUCTUKA MEXaHHYCCKUX
BOJIH

CBolicTBa MEXAaHNYECKHUX BOJIH

3ByK. XapaKTEpUCTUKH 3ByKa

Nudpas3syk u ynprpazsyk. lllymoBoe
3arpsi3HEHUE OKPYXKAIoLEel CpeIbl

Penrenue 3amau

SHGKTPOMZLFHI/ITHBIG BOJIHBI.
W3nyuenue >meKTpOMarHUTHBIX BOJTH
DHeprus IeKTPOMarHuTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
IITkana SJICKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne 371EKTPOMarHUTHBIX
BOJIH B TCXHUKE U 6I)ITy

[TpuHIMIIBI paTUOCBSI3U U
TeneBuaenns. Pagnonokanus.

bu6mmoreka [IOK
https://m.edsoo.ru/ee6677ed

bu6mmoreka [IOK
https://m.edsoo.ru/7cab59f8

bu6mmoreka [IOK
https://m.edso00.ru/401024a9

bubmnoreka LJOK
https://m.edsoo.ru/a58e109f

bubmnoreka LJOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
https://m.edso0.ru/138b6f09
bu6mmoreka [IOK
https://m.edsoo.ru/7380038f

bu6mmoreka [IOK
https://m.edsoo.ru/cfd918bf

bu6mmorexa [JOK
https://m.edsoo.ru/714e5db1l

bu6mmorexa [JOK
https://m.edsoo.ru/d01b818c

bubmuoreka [{OK
https://m.edsoo.ru/49belf9e

bu6mmoreka [IOK
https://m.edso0.ru/9f96f1f8



https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
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63
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65
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DIIEKTPOMAarHUTHOE 3arpsi3HEHHE
OKpPY’KaroIen cpesipt
Konrponsnas padora o Teme
"Konebanus u BoHBI"

CaeT. 3aKOH IPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

Pemenne 3aaa4 Ha IPUMCEHCHUC
3aKOHa HpHMOHHHCﬁHOFO
pacnupoCTpaHCHUs CBCTA

Otpaxenue csera. [1nockoe
3epkao. Cdeprueckoe 3epkaio

[Ipenomiienne cBeTa. AOGCOMIOTHBIM
Y OTHOCUTEJIbHBIN IMOKA3aTENb
npesnomienus. [lonHoe BHyTpeHHEe
otpaxeHue. [IpenenbHbIi yron
MTOJTHOTO BHYTPEHHETO OTPAKCHHUSI
Pemrenue 3a1au Ha mpuMeHeHUe
3aKOHOB OTPAXEHUS U TIPEIIOMIICHUS
cBeTa

Xon nydeit B mpusme. Jlucnepcus
cBeta. CII0KHBIN cocTaB O€Ioro
cBeta. IIBer

JInn3pl. POKyCHOE PACCTOSHUE U
ONTUYECKAs CUJIA JIMH3BI

[TocTpoeHne N300paKeHUH B TMH3AX
U UX CUCTEMax. YBEIUYCHHE JINH3BI

bu6mmoreka [JOK
https://m.edso00.ru/4f7985a0

bu6mmoreka [IOK
https://m.edso0.ru/f9566406

bubmnoreka LJOK
https://m.edsoo.ru/ea32d455

bu6mmorexa [JOK
https://m.edsoo.ru/a005d2bb

bu6mmoreka [JOK
https://m.edsoo.ru/bc2e55cd

bu6mmoreka [JOK
https://m.edso0.ru/49d830a9

bu6mmoreka [IOK
https://m.edsoo.ru/d8elc3be

bu6mmoreka [IOK
https://m.edso00.ru/60441359

bu6mmorexa [JOK
https://m.edsoo.ru/bb53b1d5



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
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Pemenue 3a1ay Ha mocTpoeHue
M300paxKeHH, MOJTy4aeMbIX C
MIOMOILIBIO JINH3

I'ma3 xak onTudeckas cucTema

Pemenne 3amau. Ilpeneinst
IPUMEHUMOCTH F€OMETPUUECKOI
OIITUKHU

CKOpOoCTh CBETA U METO/IbI €€
HU3MEpEHUS

Jucnepcus ceera

WnTepdepennus ceeta

KorepentHble HICTOUHUKH. Y CIIOBUS
HaOIIOJICHUS MAKCUMYMOB H
MHUHHMYMOB

Pemrenue 3agau
[Ipumenenue nnTepdepeHun

Judpakius ceeta

JudpakuronHas peméTka. Y cioBue
HaAOII0/IEHUS TTIABHBIX MAaKCHUMYyMOB

Pemrenue 3agau

bub6anoreka IIOK
https://m.edsoo.ru/5a868f09

bub6nunoreka IIOK
https://m.edsoo.ru/ecd480a2

bub6anoreka IIOK
https://m.edsoo.ru/cd174al10

bu6mmoreka [JOK
https://m.edsoo.ru/f32aab06

bu6mmoreka [JOK
https://m.edsoo.ru/lel6ccbe

bu6mmorexa [JOK
https://m.edsoo.ru/5fc0c638

bub6mmorexa [JOK
https://m.edsoo.ru/c6416d48

bub6mmoreka [JOK
https://m.edsoo.ru/3061de2b

bu6mmorexa [JOK
https://m.edsoo.ru/668edbc8

bu6mmoreka [IOK
https://m.edsoo.ru/12ed04b5

bu6mmorexa [JOK
https://m.edsoo.ru/f998d964

bu6mmorexa [JOK
https://m.edsoo.ru/d58c411a



https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
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HOHepe‘IHOCTB CBC€TOBBIX BOJIH.
Honﬂpmaum{ CBE€Ta

Penrenue 3anau

CBeTOBBIC SIBJICHUS B mpupoae

O06001IeHrEe 1 cCUCTEMAaTU3aIlHs
3gagui o reme "Ontuka"

Konrponsnas pabora o Teme
«Onrtuka»

rpaHI/II_IBI MMPUMCHUMOCTHU
KJIaCCHUYCCKON MEXaHHUKH. 3aKOHBI
QJICKTPOAWMHAMUWKU U MTPHUHINIT
OTHOCHUTCIBHOCTHU

[ToctynaTel cienraibHON TEOPUH
OTHOCUTEIBbHOCTH

[IpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus
Jlopenna. YcnoBrue Npu4MHHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH U COKPALLEHUE JITTUHBI
DHEpPrusi 1 UMITYJIbC
PENATUBUCTCKON YaCTHUIIBI
CBs13b Macchl ¢ SHEPrUen u
UMITYJIbCOM PEISITUBUCTCKOM
YacTULIBI. DHEPrHsl MOKOs

bu6morexa [JOK
https://m.edsoo.ru/e9890fe9

bu6mmorexa [JOK
https://m.edsoo.ru/c56c8158

bubmnoreka LJOK
https://m.edso0.ru/0b36363d

bu6mmorexa [JOK
https://m.edsoo.ru/8a14748b

bu6mmoreka [JOK
https://m.edsoo.ru/82315dd4

bu6mmoreka [IOK
https://m.edsoo.ru/c9bd77ch

bu6mmoreka [IOK
https://m.edsoo.ru/c56f05ch

bu6mmoreka [IOK
https://m.edsoo.ru/d83742bb

bu6morexa [JOK
https://m.edsoo.ru/853a64fc

bu6mmorexa [JOK
https://m.edsoo.ru/b6258ffa



https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
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PaBHOBEeCHOE TEmIOBOE H3JIYUYCHUC

3akoH cMenieHnsa Buaa

T'unmoreza M. Ilnanka o kBaHTax.
doronbl

DHeprust ¥ UMITyJbc (GOTOHA

dororpdext. OnbiTer A. T
CroneroBa. 3akoHsl poTorddexra
VYpaBHeHue DWHIITEHA 7151
dbotoaddekra. "Kpacnas rpanuma"
dhoTodrddekra

Hasnenue cBera. OnwiTe [1. H.
JleGenena

BoJsHOBEIE CBOVWICTBA YaCTHIL

Bounsl ne bpoisd. /[nuna BosHbI ne
Bpoiins u pazmepsl obsactu
JIOKAJIM3ALMU IBUKYIIENCS YaCTHUIbI

KopnyckynsipHO-BOIHOBOM Ayain3m

Judpaxims 371eKTPOHOB Ha
KpHUCTajiax
Cnenuduka u3mMepeHuii B

Mukpomupe. COOTHOIIEHUS
HeomnpeaenénHocrel [ 'elizendepra

bu6mmoreka [IOK
https://m.edsoo.ru/f54035a5

bu6mmoreka [IOK
https://m.edsoo.ru/1c5ff752

bu6mmoreka [IOK
https://m.edsoo.ru/a5ffa218

bubmnoreka LJOK
https://m.edsoo.ru/7fb307ec

bubmnoreka LJOK
https://m.edsoo.ru/8c68e5b9

bub6mmorexa [JOK
https://m.edsoo.ru/01ef4556

bu6mmorexa [JOK
https://m.edso00.ru/64b4f966

bu6mmoreka [IOK
https://m.edsoo.ru/f59cfcec

but6mmoreka [IOK
https://m.edsoo.ru/5df8bafl

bubmuoreka [{OK
https://m.edsoo.ru/8ccab62a

bubmuoreka [{OK
https://m.edsoo.ru/30dbal8c

bu6mmoreka [IOK
https://m.edso0.ru/65783dec



https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
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Pemenue rpaduyeckux 3amay

Pemenue pacuérHbix 3amau

KonrponbHas pabora no temam:
"Ocnosel CTO", "KopnyckyisipHo-

BOJIHOBOM Jtyanu3m"

OnEBITH 11O HCCICOJO0BAHHUIO CTPOCHUA
aToMa. HnaHeTapHa;I MOACIb aToMa

Pesepdopna

[Toctynatel bopa

Bunel ciektpoB. CriekTp ypoBHEM

OHCPIrur atoMa BOAOpOaa

CrioHTaHHOE U BBIHYKACHHOC

U3ITyYeHHUe CBeTa
Jlazep

Hyxnonnas monens siapa

I'eiizenoepra-lBanenko. 3apsa u
MaccoBoe 4uciIo saapa. M3otomsl.

PagnoakTHBHOCTE

3aKkoH pPaaAroOaKTUBHOI'O pacliiaaa.

CBoiicTBa MOHU3HUPYIOIIETO
n3nydeHus. BrnusHue

PaaOaKTUBHOCTH HA JKUBBIC

opranu3msbl. Jlozumerpust

bu6mmoreka [IOK
https://m.edsoo.ru/e70195bd

bu6mmoreka [IOK
https://m.edsoo.ru/ee9b3182

bu6mmoreka [IOK
https://m.edsoo.ru/c3de891a

bubmnoreka LJOK
https://m.edso0.ru/312b750a

bubmnoreka LJOK
https://m.edsoo.ru/404dfa9a

bu6mmoreka [IOK
https://m.edsoo.ru/cf74b11a

bu6mmoreka [JOK
https://m.edsoo.ru/f945d85c

bu6mmoreka [JOK
https://m.edsoo.ru/2288a0c4

bu6mmoreka [JOK
https://m.edsoo.ru/34ada5de

bu6mmorexa [JOK
https://m.edsoo.ru/aab98bef



https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef

115

116

117

118

119

120

DHeprus CBA3U HYKJIOHOB B sIJIpe.

Anepubie cunbl. Jlepekt Macchl

anpa. Slnepusie peakuuu. nepHsie
peakTopsl. [IpoGiembl 1
YIPaBIIEMOT0 TEPMOSIEPHOTIO

CHUHTE3a. DKOJIOTUYECKUE aCIIEKThI

pa3BUTHUSA AAEPHOMN SHEPTEeTUKU

Meroas!l perucTpauuu u

UCCIIEN0BaHM 3JIEMEHTAPHBIX

yacTul. OyHIaMeHTaIbHbIE
B3aUMOJCUCTBUSA. baproHbl, ME30HBI 1
u nentoHsl. [Tpeacrasienue o

CrannaptHoil mogenu. Keapk-

TJIFOOHHAs! MOJIENb aIPOHOB

®dusuka 3a npenenamu CtannapTHON
Mozenu. TéMHas Marepust U TEMHas

sHeprus. EnuncTBo usnueckoit 1
KapTUHBI MUpa

Oransl pa3BUTUS ACTPOHOMHUH. 1
3HaueHue aCTpPOHOMUU

ITpruMeHNMOCTb 3aKOHOB (PU3UKH JIs
00BSICHEHUS! IPUPO]IbI KOCMUYECKUX 1

00BEKTOB. MeTo 1l
aACTPOHOMHMYCCKHX MCCIICTOBAHHN

CoBpeMEeHHbIE ONITUYECKUE

TEJIECKOIIbI, PaInOTEIECKOIBI, 1
BHeaTMoc(epHas aCTpOHOMUS

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ad73e145

bu6mmoreka [IOK
https://m.edso00.ru/39c44028

bu6mmoreka [IOK
https://m.edsoo.ru/4877aale



https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
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Bun 38é3nnoro neba. Co3pe3nus,
SIpKHE 3BE3/bI, TUIAHETHI, UX BUIUMOE
IBIDKEHHUE

Comnreunas cuctema. ComHize.
COHHCLIHaﬂ AKTHUBHOCTB. I/ICTO‘IHI/IK
sHepruu CoJtHIa U 3BE3]T

3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. JluarpamMma
"CreKTpaJIbHBIN Ki1acc —
CBETUMOCTB"

3Be3abI IJIaBHOM
IIOCJIEI0BATEILHOCTHA

BryTpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABICHUS O
MIPOUCXOXKICHUU U DBOJIOIUU
ConHia u 3BE3J1. DTanbl JKU3HU
3BE3/I

Mineunsiii [1yTe — Hama ["anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B
A1ipax rajJlakTUK

Bcenennas. Pacuimpenne
Bcenennoii. 3akon Xa60:ma. Teopus
bosbiioro B3psiBa. PenukroBoe
U3IIy4eHue

MacmrabHas cTpyktypa Beenennoii.
Meraranaktuka

Hepeménnsie nmpo0iaeMbl
aCTPOHOMHHU

bubmnoreka LJOK
https://m.edsoo.ru/aac588eb

bu6mmorexa [JOK
https://m.edsoo.ru/22748eb4

bu6mmoreka [JOK
https://m.eds00.ru/42169944

bu6mmoreka [IOK
https://m.edsoo.ru/b3cb766¢

bu6mmoreka [IOK
https://m.edsoo.ru/d09da494

bu6mmoreka [IOK
https://m.edsoo.ru/7cd10a0a

bu6mmoreka [IOK
https://m.edsoo.ru/3dbdf0d2

bu6mmorexa [JOK
https://m.edsoo.ru/ce234633

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



https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
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OU3NYECKUI TPAKTUKYM 10 TEME
"UcciaenoBanye MarHUTHOI'O II0JIA
IMOCTOSTHHBIX MarHUTOB' WJIH
"HccnenoBanue CBOMCTB
(dbeppomMarHeTUKoB" UIU
"HccnenoBanue QeHCTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

Pu3HYeCKUl NPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuiIbl TOKA" NN
"OnpeneneHne MarHUTHOM
MHAYKIMHA Ha OCHOBE U3MEPEHUS
cunbl Ammnepa"

@uU3HYECKUI MPAKTUKYM I10 TEME
"HUccnemoBanne SBIICHUS
AJIEKTPOMATHUTHON MHIYKIMH' WIN
"OnpeneneHue MHIYKIIUA BUXPEBOTO
MarHuTHOTO 10"

@uU3HYECKUI MPAKTUKYM 110 TEME
"UcciaenoBanue SABJICHUS
camounaykiuu'" win "Coopka
MOJEJIH 3JEKTPOMArHUTHOTO
reHeparopa"

@u3HYECKU NPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHU HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

bub6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmorexa [JOK
https://m.edsoo.ru/b8fb6391

bu6mmorexa [JOK
https://m.edsoo.ru/5d159d35



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
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OU3NYECKUI TPAKTUKYM 10 TEME
"[IpeoOpazoBaHue YHEPTUU B
IIPYKUHHOM MasiTHUKE"

Pu3nYeCcKUil NPaKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MOCIe0BATEIbHO
COeIMHEHHBIE KOHJIEHCATOP,
KaTyIIKy U Pe3UCTOp" WiIH
"UccnenoBanue paboThl HCTOUHUKOB
CBETa B LIENH [IEPEMEHHOT0 TOKa"

DU3NYECKUI TPAKTUKYM 10 TEME
"N3y4yeHne mapamMmeTpoB 3ByKOBOM
BOJIHBI"

Pu3nYeCKUil NPaKTUKYM IO TEME
"N3mepenue nokazarens
MPEJOMIIEHUS CTEKIJIA" WIIN
"[Tonyuenue n3o0paxeHus B
CUCTEME U3 IJIOCKOTO 3epKaia U
JTUH3BI"

Pu3nYeCKUil NPAKTUKYM IO TEME
"UcciaenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEILIECTBA
(Ha mpuMepe )KUIKHX JINH3)" WiIn
"N3mepenne pOKyCHOTO pacCTOSTHHS
pacceuBaronux JuH3"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habnronenue audpakimu,
UHTEPPEPEHINH U TOJISPU3ALIH
cBeTa"

bubmnoreka LJOK
https://m.edsoo.ru/a28026bd

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

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

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

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

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



https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
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OU3NYECKUI TPAKTUKYM 10 TEME
"OnpeneneHue UMITYJIbca U SHEPTUHU
PENATUBUCTCKHUX YaCTHIL (110
doTtorpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1€)"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue nocrosinuou [linanka Ha
OCHOBE UCCJIEJIOBAHUS
¢doroapdexra" nam "Ucciaenopanue
3aBUCHMOCTH CHJIBI TOKA Y€pe3
CBETOJIMOJ OT HapsKeHus"

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue crnekrpa
Pa3peKEHHOT0 AaTOMapPHOTO
BOJIOPOJIa U U3MEPEHUE MTOCTOSHHOU
Pun6epra”

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ UCTIOTB30BaHUEM J103UMETpa”
niu "W3ydenne nornomenus oera-
YaCTHI aJIIOMAHAEM"

DU3NYECKUN TPAKTUKYM I10 TEME
"HaOmroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JIJIS1 ONTPEAEIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBepHOro noiaymapus u

bubmnoreka LJOK
https://m.edsoo.ru/63756¢c47

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

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

but6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

bub6mmorexa [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
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spkue 38E€3161" win "HabmroneHus B
teneckon JIyHbl, MIaHeT,
TYMAaHHOCTEH U 3BE3AHBIX
CKOIUIEHHI"

O06o001eHre 1 CUCTEMaTH3aIs
3HaHui. Posb pu3uku u acTpoHOMHH
B PKOHOMHUYECKOMH,
TEXHOJIOTUYECKOM, COLIMAJIbHON 1
ATUYECKOH cdepax NesaTeTbHOCTH
YyelIoBeKa

O0001IeHEe U cCUCTEMAaTU3 AU
3HaHui. Posb 1 MecTo pu3nku u
aCTPOHOMHUU B COBPEMEHHOM
HAy4YHOU KapTHHE MHUpa

O060061eHre U cucTeMaTU3anus
3HaHui. Ponb pusnyeckoit Teopuu B
(dbopMUpOBaHUHU TIPE/ICTABICHH O
¢bu3nueckoil kapTUHE MUPA, MECTO
¢bu3nveckoil KapTHHBI MUpa B 00IIEM
psTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJICTABICHUNA O MIPUPOJIE

O00011IeHIE U CUCTEMATHU3AIIUS
3HaHui 1o reMe "Kunemaruka"
O06001IeHrEe 1 cUCTEMaTU3aIIH
3HaHui 1Mo TeMe "Kuaemaruka"

O0001IeHNEe U cCHCTEMaTH3aIUs
3HaHuil o teme "JluHamuka"

bubmnoreka LJOK
https://m.edsoo.ru/ad6ddeed

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400f4

bu6mmoreka [IOK
https://m.edsoo.ru/b032fc4b

bu6mmorexa [JOK
https://m.edsoo.ru/4e31b507

bub6mmorexa [JOK
https://m.edsoo.ru/2dfbafcs



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
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O06001IeHrEe 1 cUCTEMaTU3aIIH
3HaHui 1o Teme "CTraThka TBEp10ro
Tema"

O06001IeHre 1 cUCTEMaTU3aIIHs
3HAHUHU 110 TeMeE "3aKOHBI
COXpaHEHUs B MexaHUKe"

O000111eHNE U CHCTEMATH3ALIHS
3HaHu# 1o Teme "OCHOBEI
MOJIEKYJIAPHO-KMHETUYECKOMN
Teopun"

O00011IeHIE U CUCTEMATHU3ALIIUS
3HaHui no teme ""TepMoauHaMuUKa.
TermmoBeie MAIIUHBL"

O00011IeHNE U CHCTEMATH3ALIHS
3HaHUHU 10 TeMe "ArperaTHble
cocTosiHUS BelecTBa. Da3oBEIe
nepexopr"”

O0001IeHE ¥ cUCTEMaTU3aIU
3HaHUH MO TeMe "DIEeKTpUIECcKoe
moie"

O06001IeHrEe 1 cUCTEMaTU3aIIH
3HaHui 1Mo TeMe "IloCcTOSHHBIN
3NEKTPUYECKUN TOK"

O00011IeHNE U CHCTEMATH3ALIHS
3HaHU 1Mo TeMe "TOoKu B pa3IMuHbIX
cpenax"

O06o0011IeHNEe U CHCTEMATH3aLIHS
3HaHuH 1o TemMe "MarauTtHoe nose"

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

bu6mmorexa [JOK
https://m.edsoo.ru/32a4d1a0

bu6mmoreka [JOK
https://m.edsoo.ru/ed440ca8

bu6mmoreka [JOK
https://m.edsoo.ru/c63f7¢10

bu6mmoreka [IOK
https://m.edsoo.ru/1d36b5b1

bu6mmoreka [IOK
https://m.edsoo.ru/3bf0def9

bu6mmoreka [IOK
https://m.edsoo.ru/71453ee6

bu6morexa [JOK
https://m.edsoo.ru/3d40077a

bubmuoreka [{OK
https://m.edsoo.ru/3b4c06ae
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https://m.edsoo.ru/3b4c06ae

161
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165

166

167

168

169

PeseprubIil ypok. O6001eHIE 1
CHCTEMAaTHU3allMs 3HAHUH 10 TEME
"DJeKTpOMarHuTHasE UHIYyKUIUs"

PesepBubIil ypok. O600meHIE 1
CHCTEMATH3aMs 3HAHUH 10 TEME
"Mexannyeckue konedanus"

PesepBHeliil ypok. O600ICHHE 1
CUCTeMAaTH3aIHs 3HAHUI TI0 TeMe
"DeKTpOMarHuTHEIE KoieOanms"

PesepBHrlii ypok. O6001eHNE 1
CUCTeMAaTH3allMs 3HAHUI TT0 TeMe
"MexaHu4ecKue u
3JIEKTPOMArHUTHBIE BOJIHBI"

PesepBHrlit ypok. O6001IeHNE 1
cHCTEMaTH3allUs 3HAHUI 110 TEME
"OnTuka"

PesepBHbIil ypok. O6001IeHIE 1
cHCTEMaTH3allUs 3HAHWH TT0 TEME
"OcHoBel CTO"

PeseprubIil ypok. O6001meHue 1
CUCTeMAaTH3alus 3HAaHUH 10 TeMe
"KopnyckynsipHO-BOITHOBOM
nyanusm"

PesepBHEIit ypok. O000ICHHE 1
CUCTeMAaTH3alMs 3HAaHUH 10 TeMe
"®u3uka aroma"

PesepBHelit ypok. O600IeHHE 1
cucreMatTui3anuia 3HAHHUHU II0 TEME

bubmnoreka LJOK
https://m.edso0.ru/053e2248

bu6mmorexa [JOK
https://m.edsoo.ru/d6310bfd

bu6mmoreka [JOK
https://m.edsoo.ru/5e2bb83d

bu6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad1603

bu6mmoreka [IOK
https://m.edsoo.ru/5beclc65

bu6morexa [JOK
https://m.edsoo.ru/f7c59d38

bu6morexa [JOK
https://m.edsoo.ru/1f511654

bubmuoreka [{OK
https://m.edso0.ru/905c5ce0
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"®duznka aTOMHOTO sipa U
3JIEMEHTApHBIX YaCTHUIL"

PesepBHelil ypok. O600ICHHE 1
170 CUCTEMATHU3AalUA 3HAHUU IO TEME 1 Bubmiorexa LIOK
https://m.edsoo.ru/2bffb94c

"DnemMeHThl acTpopu3uku"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170 4 16


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




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA
OCHOBHOM OBPA3OBATEJABHOM NPOT'PAMMBI10 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJjbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble NMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrpPaMMBbl CpelHero 001ero odpasoBanusi

JlemMoHCTpHpOBaTh HA MpUMEpaxX poJib U MecTO GU3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HayYHON KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOM TEXHUKU
Y TEXHOJIOTUM, B IPAKTUYECKOU JIEATEIbHOCTH JII0IeU

Y4uThIBaTh TIPaHULBl NPUMEHEHUS H3YYEHHbIX (U3UYECKUX MOJEIEH:
MaTepuajgbHas TOYKAa, WHEpIHalbHAs CHUCTeMa OTcuéra, aOCOJIOTHO
TBEPAOE TEJIO, UACAIbHBIA I'a3; MOJEIM CTPOCHHUS ra3oB, KHIKOCTEH U
TBEPABIX TEJ, TOYECYHBIM JJIEKTPUYECKUM 3apsl — IPH pPELICHUH
¢bu3nueckux 3anaq

Pacnio3znaBate (Qusuueckue siBneHUs (Ipouecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOopHUH
CTPOEHHUS  BeLleCTBA M  JJEKTPOJUHAMUKU:  pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE ABHKEHHE, CBOOOIHOE MajieHue Tell,
JBIDKEHUE 0 OKPY>KHOCTH, MHEpIMs, B3aumojeiictBue tern; auddysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHUE )KUKOCTEH U TBEPABIX TEJI, U3MEHEHHE
00béMa Ten NpH HarpeBaHWW (OXJAXKICHHWH), TEIUIOBOE paBHOBECHE,
UCIIApEeHUEe, KOHJACHCalus, IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIIECHUE,
BJIQ)KHOCTh BO3/yXa, MOBBIIICHUE JABJICHHS Ta3a MpPU €ro HarpeBaHUU B
3aKpBITOM COCYyZ€, CBS3b MEXJy IapaMeTpaMu COCTOSHHMs rasa B
U30IpolLieccax; EKTPU3aLUs TeJl, B3aUMOIEHCTBHE 3apsii0B

OnuchiBaTh ~ MEXaHUYECKOE  JBI)KEHHE, HUCTONB3yd  (U3NYECKHe
BEJIMYUHBL: KOOpAMHATA, IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tesa, CHJIa, UMITYJIbC Tela, KHHETHYEeCKasi SHEPrusl, NOTCHIMAIbHAS
SHEprus, MexaHnyeckas paboTa, MEXaHH4eCKasi MOIIHOCTb; IIPU ONHCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT UCHOIb3YEMBIX BEIMUYUH, UX
0003HAUEHMsI U €IMHUIIbI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bU3MUECKyI0 BEIMUUHY C APYTUMH BETUYMHAMU

OnuceIBaTh W3yYEHHBIE TEIUIOBBIE CBOWMCTBA TEJ W TEIUIOBHIE SIBIICHUS,
UCIONB3YS (pU3UUECKe BeIMUNHBIL: JaBlIEHUE ra3a, TeMIeparypa, CpeIiHss
KMHETUYECKas  DHEpPrus  XaoTUYECKOIr0  JBWJKEHHMS  MOJIEKYI,
CPEIHEKBaJIpaTUYHass CKOPOCTb  MOJEKYJ, KOJUYECTBO  TEIUIOTHI,
BHYTPEHHSISL dHEprus, paboTa rasa, Kod(pQHUIMEHT MOJIE3HOTO JIeHCTBUA
TEIUIOBOTO IBUTATEIS; IPH OMUCAHNUY IPABUIBHO TPAKTOBATH (PU3HUECKUI
CMBICJI MCTIOJIB3YEMBIX BEIMYHH, X 0003HAYCHUS M €AMHUIIBI, HAXOIUTh
(dbopMyIIBI, CBSA3BIBAIOMIME JAHHYIO (DU3WYECKYIO BEIMYMHY C JPYTHMHU
BEJIMYMHAM



10.6

10.7

10.8

10.9

10.10

10.11

10.12

10.13

OnwuchiBaTh HM3Y4YCHHBIC OJJCKTPUYECKHE CBOWCTBAa BelIeCTBA U
ANEKTPUYECKHUE SABJICHHS (TIPOIECCHI), UCTIONB3YS (PM3HUUECKUE BETNUNHBI:
DJICKTPUUYCCKUI 3apsill, DJIEKTPUYECKOE II0JIe, HAMPSDKEHHOCTH TOJIS,
MOTEHIIMAJN, PA3HOCTh TOTEHIMAJIOB, TMPH ONHCAHWUU TPABUIBHO
TPAaKTOBaThb  (PU3UYECKUH  CMBICH  HCIOJB3YEMbIX  BEIMYUH, HX
0003HAYCHHS U €IMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO
(1)I/I3I/I‘ICCKYIO BCJIIMYHHY C APYTUMH BCIUWUYNHAMHA

aHAJTU3UPOBaTh  (PU3MUECKUE TPOLECChl U  SABJICHHS, HCHOJb3YA
¢du3nueckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUPHOTO TAroteHus, |, Il u
Il 3axonb1 Hbr0TOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrUuH, 3aKOH
COXPAaHEHHUS HMITyJIbCA, HPUHLUI CYNEpPHO3ULIUN CWI, HPHUHILHUII
paBHONpaBUs  MHEPLHUAIBHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOEHHUS BEIIECTBA, I'a30Bble 3aKOHBI, CBS3b
cpeAHel KHHETUYECKOM »HHEpPruu TEIUIOBOIO JBMXKEHUS MOJIEKYN C
aOCOJIIOTHOM TeMIlepaTypol, MepBbIH 3aKOH TEPMOJAMHAMHKH; 3aKOH
COXPAHEHUs AIEKTPUUECKOr0 3apsa, 3akoH KyioHa; npu 3ToM pa3nngarb
CIIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MAaTEMaTHUYECKOE BBIPAXKEHUE U
ycnoBus (TpaHuULbl, 00JIaCTH) TPUMEHUMOCTH

OOBACHATP OCHOBHBIE NPUHLUIBI JCHCTBUS MAalIMH, NPUOOPOB U
TEXHUYECKUX yCTPOMCTB; pa3nuyaTh YCJIOBHS UX 0e30MacHoro
HCIOJIb30BaHUS B IOBCETHEBHOM KU3HU

BBITIOTHATE AKCIIEPUMEHTHI 110 WCCIICIOBAHUIO (DU3MYCCKHUX SBICHUH H
MIPOIIECCOB C WCIIOJIB30BAaHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHUH; IPH
sToM GOpMyIUpOBaTh NpodieMy (3ajady) W THIOTE3Y YYEOHOTo
IKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYA0BaHMUS,
MPOBOAMTD OMBIT U OPMYITUPOBATH BHIBOIBI

Ocy1ecTBITh MpsiMble U KOCBEHHbIE U3MEPEHHS (PU3NUECKUX BEITUYMH;
IIPU 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS W HCIONb30BaTh
U3BECTHBIE METOBI OLIEHKH ITOTPEIIHOCTEN H3MEPEHUI

HccnemoBaTh 3aBUCUMOCTH  MEXKIY (DH3UYECKUMH BEIMYUHAMH  C
WCIIOJIb30BAHUEM TPSMBIX HM3MEPEHUH; MPU ITOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHUPOBATh pPE3yNbTaThl TOJYYCHHOW 3aBUCHMOCTH
(UBUYECKUX BEIMYMH B BUIEC TAOMWIl U TpadUKOB, JENaTh BBIBOJBI 1O
pe3yJbTaTaM UCCIIeT0BaHMS

CobmoiaTh mpaBuiia 6€301MacHOr0 TPya MPH MPOBEJICHUN UCCIICIOBAHMIA
B paMKax Y4eOHOTO OKCIEpUMEHTa, Yy4eOHO-HCCIIeIOBATEILCKON W
HpO@KTHOfI JACATCIBHOCTH C UCIIOJIBb30BAHUEM U3MEPUTCIIBHBIX YCTpOf/IICTB
1 1ab0paTOpHOTO 000PYIOBAHUS

Pemate pacu€THble 3amayM ¢ SBHO 33/JaHHOW (PU3MUYECKONW MOJETBIO,
UCTIONB3Ys (pU3HUECKUe 3aKOHBI U TPUHIIUIIBI; HA OCHOBE aHATN3a YCIOBHSA
3aJ1au BEIOUPATh (PU3MUECKYIO MOJIEITB, BBIAENATH (DU3UUECKHIE BETMIUHBI
u opmymsl, HeoOXonuMBble Al €€ pelIeHUs, NMPOBOJUTH PACUETHl U
OILICHUBATh PEAIbHOCTH MOJTYYEHHOTO 3HaYCHHS (PU3NUECKON BETUUUHBI



10.14

10.15

10.16

10.17

10.18

11 KVIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

111

11.2

11.3

Pemars KaueCTBEHHbIE 3aJ1auu: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUYMBYIO LEMOUYKY PACCYXKICHHH C OMOpOW Ha W3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBICHUS

Hcnonp3oBaTh mpu  pemieHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MHPOPMAIIMOHHBIE TEXHOJOTMH IS TOHCKA, CTPYKTYpHUPOBaHUS,
UHTEpIpeTallud M MpeJICTaBIeHUs y4eOHOM M Hay4yHO-TIOIYJISIPHOM
UHpOpMaLMY, NOJYYEHHOM M3 pa3iU4yHbIX HCTOYHUKOB; KPUTUYECKH
aHAJIM3UPOBATh MOJTyYaeMyto HH(pOpMaIUIo

[IpuBoauTh mHpHUMeEpHl BKJIAJa POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-
(hM3UKOB B pa3BUTHE HAYKH, 0OBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHUE TEXHUKU U TEXHOJIOTUN

Hcnonp30BaTh TEOPETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM KU3HU
uis  obecriedyeHus: 0€30MacCHOCTH IMpH  OOpalleHuH ¢ mpudopamu U
TEXHHYECKHMHU YCTPOWCTBAMHU, JUISI COXPAHCHHUS 37I0POBbsI H COOJIIOICHUS
HOPM 9KOJIOTUYECKOTO MOBEJICHUS B OKPY’KaroIel cpere

Pa6OTaTL B Ipymlre€ C BBIIIOJHCHUEM PAa3JIMYHBIX COLUAJIBHBIX pOJIGfI,
TUTAHUPOBATh PabOTy TPYMIbI, PAIMOHATLHO PACTIPEACIIATh 00S3aHHOCTH
" IUIaHHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CHTyalUAX, aACKBATHO
OLCHMBATb BKJIaJ KaXAIOTO0 H3 YYAaCTHHUKOB TIPYIIIBI B PCHICHUC
paccMaTpuBaeMoi POOIEMBI

IIpoBepsiemble NpeAMeTHDbIE Pe3yIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 06pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEpaxX polib U MecTO GU3UKH B (POPMHUPOBAHUH
COBPEMEHHOM Hay4YHOUH KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOTIHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NIECKOIN KapTUHBI MUpa

VYuTHIBaThH I'paHulbl IIPUMCHCHUS H3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOﬂCHCﬁZ
TOYCYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apiaa, dacpHad MOACIIb aTOMA, HYKIIOHHAsA
MOZCIIb aTOMHOTIO Aipa IMPpU pCUHICHUN (1)I/IBI/I‘-IGCKI/IX 3aaa4

Pacnio3naBate (Qusnueckue sBIeHUs (Mpouecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOM (DM3UKH: dJIEKTPHUUECKast
IPOBOJIUMOCTb, TEIUIOBOE, CBETOBOE, XUMMUECKOE, MAarHUTHOE JIEHCTBUS
TOKa, B3aUMOJEHCTBUE MAarHWTOB, D3JEKTPOMArHUTHAs MHAYKLUA,
JIEICTBME MAarHUTHOTO I10JI HA TPOBOAHMK C TOKOM U JIBWXKYILIUICS 3apa,
AIIEKTPOMAarHUTHBIE KosiebaHuss ¥ BOJIHBI, IIPSIMOJIMHEMHOE
pacmpocTpaHeHHE CBETa, OTPaKeHME, INpeJoMIIeHHe, HHTep(hepeHnus,
TUQpaKIns 1 TOJSPU3AIUS CBETa, JUCTIEPCUs CBETa, (POTOIIEKTPHUECKHUI



11.4

115

11.6

11.7

11.8

11.9

ahdext (hoTodrddekT), CBeTOBOE NaBJICHHE, BOSHUKHOBEHUE JTMHEHIATOTO
CIIeKTpa  aToMa  BOJOPOAA, CCTECTBCHHas H  HCKYCCTBCHHas
palMOaKTUBHOCTh

OnuceIBaTh HN3YYCHHBIC CBOMCTBA BCIICCTBA (SHGKTpI/ILICCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh pA3IUYHBIX Cpel) H
AJICKTPOMATrHUTHBIE SIBJICHHUS  (TPOIECCHI), MCHOJB3YysS (pu3nyeckue
BEJIMYMHBL:  JJICKTPUYECKUH  3aps], CWIa TOKa, JJCKTPUYECKOE
HanpsDKEHUE, 3JIEKTPUYECKOE CONPOTHUBICHHE, PA3HOCTh IMOTEHIMAJIOB,
SJIC, paboTta TOKa, MHAYKLUS MarHUTHOIO MOJIA, Cuila AMIiepa, cuia
HopeHua, HHAYKTHBHOCTL KATYUIKHU, OHCPIrUs OJCKTPHYCCKOIro U
MarHMTHOIO IMOJIEH, MEpPHOJ M dYacToTa KosieOaHuil B KoJeOaTeIbHOM
KOHType, 3apsa W CWia TOKa B  TMPOIECCe TapMOHHYECKUX
AIIEKTPOMArHUTHBIX KOJeOaHUN, (POKYCHOE pacCTOSIHME U ONTHYECKas
CHJIa JIMH3BL, TIPU ONMCAHWH MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCTIOJIb3YEMBIX BEJIMYWH, WX OO0O3HAUCHUS W CIMHUIBL, YKa3bIBaTh
(dopMyJIbl, CBA3BIBAIOIIME JAHHYIO (DPU3UYECKYIO BEJIWYMHY C JAPYTHMH
BEITMYMHAMU

OnwuchiBaTh HM3y4YEHHBIC KBAHTOBBIC SIBICHHS M IPOLECCHI, HCIIONB3YS
bu3ryecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMAIHUTHBIX BOJH, [UIHHA
BOJHBI M 4YacToTa CBETa, JSHEPrUS W HUMIYJIbC (OTOHA, mMEepuos
noJiypacraja, SHepIrus CBS3M aTOMHBIX SIEP; MPH ONHCAHUU TPABUILHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICT  HCIOJB3yEMbIX  BEJIMYUH, HX
0003HAYCHHS U CIUHUIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO
(GU3NUECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, BBIYMCIISATH 3HAYCHHE
(bu3HYECKON BEITMINHBI

AHanu3upoBaTh (U3MYECKHE TPOLECChl M SBJCHUS, HCHOJb3YS
¢u3nueckue  3aKOHBI W NPUHOMIBL  3akoH  OMa,  3aKOHBI
MOCJIEZI0BATEIBHOTO U MAapajuIeIbHOTO COEAMHEHUS MTPOBOJHUKOB, 3aKOH
[xoyns — JleHnma, 3aKkOH DJIEKTPOMarHUTHOM HWHAYKIUHU, 3aKOH
MPSIMOJIMHEMHOTO PacHpOCTpaHEHUs] CBETa, 3aKOHBI OTpPAXKEHMs CBeETa,
3aKOHBI MPEJIOMJICHHSI CBETa, ypaBHeHHe DiHIITeHa it hoTodddexTa,
3aKOH COXpaHEHHUsS OHHEpPruH, 3aKOH COXPAHEHHS WMIIYJIbCca, 3aKOH
COXpPAHEHHs HIIEKTPUUYECKOrO 3apsijia, 3aKOH COXPAHEHUS MacCOBOIO
yucaa, mocrynatsl bopa, 3aKOH pajMOaKTHBHOIO pacmajia; MpH 3TOM
pa3nuyath CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpQ)XEHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OnpenensaTs HanpaBieHWE BEKTOpa MHIAYKLIHMHM MarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, ciiibl AMriepa u cuisl JlopeHna

CTpouTh M ONMUCHIBATh W300pakeHUE, CO3aBAEMOE TUIOCKUM 3€PKaJIOM,
TOHKOW JIMH30H1

BBIOMHATE AKCIEPUMEHTHI 10 WCCIIEIOBAaHUIO (DU3HUECKHUX SBICHUHN H
MPOIIECCOB C HCIOIh30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEpPEHUH; MpH
3ToM (opMmyHpoBaTh TpodiemMy (3amady) M TUNOTE3y Yy4eOHOTro



11.10

11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO 000pYI0BaHMS,
MIPOBOAMTH OMBIT U OPMYIUPOBATH BHIBOIBI

Ocy1iecTBIATh IpsSIMbIe U KOCBEHHBIE M3MEpPEHHs (PU3NUECKUX BEINYHH;
IIPU 3TOM BBIOMPATh ONTHUMAJIBHBIN COCOO M3MEPEHUS U UCIONIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBHCHMOCTH (PM3UUECKUX BEIMYUH C HCIIOJIB30BAaHHEM
NPSAMBIX U3MEPEHUI; IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATH
pe3yabTaThl TMOJTYYEHHOW 3aBUCHMOCTH (PH3MYECKUX BEIWYMH B BHUJC
TabyInL ¥ TpauKoOB, IeJaTh BHIBOABI IO Pe3yJibTaTaM HCCIIEA0BaHUs

CoOsroath npaBuiia 0€30MacHOTO TPYAa PU IMPOBEICHUH UCCIIETOBAHMIMA
B paMKax Y4eOHOro SKCIEPHUMEHTa, Y4YeOHO-HUCCIIEAOBATCIbCKOW H
HpOeKTHOﬁ ACATCIBHOCTH C UCIIOJIB30BAHUCM U3MCPUTCIIbHBIX YCTpOfICTB
1 JIabOpaTOPHOTO 00OPYIOBAHHUS

Pemarp pacu€THble 3a7auu ¢ SIBHO 3aJaHHOW (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3UUECKe 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4¥ BEIOUPATh GU3HYECKYIO MOJCIb, BELACISATH (PHU3UIECKIE BETHUNHBI
u popmynsl, HEOOXOIUMBIC aJisi €€ PEIICHUS, MPOBOJUTH PACUETHI H
OILICHUBATh PEALHOCTD MOJIYYCHHOTO 3HAYCHUS (DU3MUECKON BEITMUNHBI

Pemars KaueCTBCHHbBIC 3a/1a4u: BBICTPAUBATh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LENOYKY PACCYKACHUU C ONOPOH HAa U3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHUS

Hcnonp3oBaTh mpu  pemieHHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE  TEXHOJIOTMM JJIi TOHUCKA, CTPYKTYpUPOBAHWS,
UHTEpPIPETallMd W TPEACTaBICHHs Y4eOHONH U HAayYHO-TIOMYJISIPHOU
uH(pOpMALIMK, TOJYYCHHON W3 Pa3IMYHBIX HMCTOYHHUKOB;, KPUTHUYECKH
aHAJM3UPOBATh MOJTyYaeMyto HH(pOpMaIUio

OOBSCHATh TPHUHIMIBI JCHCTBUS MAaIlWH, TPUOOPOB M TEXHHUYECKUX
YCTPOWCTB; pasinyaTh YCJIOBUS HX OE30IaCHOTO HWCIOJb30BaHUSI B
HOBCEIHEBHON KU3HU

[IpuBoauTh THpUMeEpHl BKJIAaJa POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIErO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH

Mcnonp30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEIHEBHOM KU3HU
s obecriedueHus: 0€30MACHOCTH TpH  OOpalieHuH ¢ npudopamMu |
TEXHUYECKUMHU YCTPONCTBAMHU, JIJIs1 COXPaHEHUS 370POBbsl U COOITIOACHHUS
HOPM 5KOJIOTHYECKOT0 MOBEICHUS B OKpYXKAKOIIEeH cpene

PaboraTthr B rpynrne C BBIIOJHCHUCM pPa3IMYHbIX COLUAJIbHBIX pOJIGfI,
IJIAaHUPOBATH PA0OTy TPYMIIBI, PAIMOHAIILHO PACTIPEEIsATh 00sI3aHHOCTH
" IUIaHUPOBATH ACATCIBHOCTh B HECTAHAAPTHBIX CHTyalHAX, aACKBATHO
OLCHMBATh BKJIaJ KaXJIOTO0 H3 YYAaCTHHUKOB TPYIIIBI B PCHOICHUC
paccMaTpuBaeMoi POOIEMBI



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA
10 KVIACC

Kon Kona nposepsiemoro
IIpoBepsiemble 31€eMEHTHI COAEPKAHUS
pasjena  JJIeMEHTa

OU3NKA 1 METObI HAYYHOI'O [IO3HAHN A

®usnka — Hayka o npupone. Hayunsle MeTozsl
MIO3HAHU OKpY KaroIlero Mupa. Poub
JKCIIEPUMEHTa M TEOpUU B IIPOLECCE IMO3HAHUSA
IPUPOJIBI. DKCIEPUMEHT B (PU3UKE

11

1 MopaenupoBanue bU3MYEeCKUX  SBJICHHH U
npoueccoB. Hayunesle rumotessl. ®dusnueckue
3aKOHBI W Teopuu. ['paHUIBI TPUMEHUMOCTH

12 (bu3MvecKux 3aKOHOB. [IpUHIUIT COOTBETCTBHUS.
Ponrp u wMecrto ¢usuku B GOpMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHpa, B
MIPAKTUYECKON AESITEIbHOCTH JTOAEH

2 MEXAHUWKA
#H#HPar###KUHEMATHUKA
Mexaaudeckoe aBrkeHue. OTHOCHTEIBHOCTH
2.1.1 MexaHudeckoro aBmwkeHus. CucTeMa oOTcuéra.
Tpaexropus

[lepememenue, CcKOpocTh (CpemHssi CKOPOCTD,
MTHOBCHHAsI CKOpOCTB) u YCKOpECHUE

2.1.2 MaTepuaIbHOM TOYKH, HMX TMPOCKIMA Ha OCH
cuctembl koopauHaT. ClokeHue MnepeMenieHui u
CJIO’KEHHE CKOpOCTei

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MPSAMOJIMHEHOE JIBU>KEHUE. I'padpuxn

2.1.3 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPCHHSI,
MyTH ¥ TEpeMeIleHUsT MAaTepPUAIbHONH TOUYKH OT
BpEMEHU

2.1

914 CBoOoaHoe majienre. Y CKopeHrue CBOOOTHOTO
o MaeHus

KpusonuHuelinoe JBHKCHUE. PaBHOMEpHOE
JABHMOKCHUC MaTepHaanoﬁ TOYKH IO OKPYKHOCTH.

2.1.5
VYrnoBas ckopocTh, TMHEWHas ckopocTs. [lepuoa n

qacToTa. LIeHTpoCcTpeMuTeIbHOE YCKOPEHHUE

216 TexHuueckue yCcTpoHCTBA: COUAOMETP, JBUKEHUE
o CHapSIJIOB, IIEMTHBIC U PEMEHHBIE MEepeaayn



2.2

2.3

2.1.7

2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

[IpakTrueckue paboThl. M3MepeHne MrHOBEHHOM
ckopoctu. McciaenoBaHWe COOTHOLUEHUS MEXAY
My TSMU, MPOWJIEHHBIMU TEJIOM 3a
MIOCJIEI0BATEIIbHBIE PAaBHbIE IPOMEKYTKHA BPEMEHHU
[pU PABHOYCKOPEHHOM JBMXKEHHUU C HayaJIbHOU
CKOPOCTBIO, paBHOW Hy0. V3ydeHue IBHIKEHUS
apuKa B BA3KOM )XUAKOCTH. M3yueHne ABUKEHUS
Tena, OpPOIIEHHOTO TOPU30HTAIBHO

#HPar### JMHAMUKA

[Ipunnun otHocutenbHOCTH ['anmunes. IlepBerit
3akoH Herorona. HepunanpHble CUCTEMBI OTCUETA

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

Bropoii 3akon HetoTOHA 1151 MaTepruaibHOM TOUKHU
B uHepuuansHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA /1711 MaTepualbHBIX TOUEK

3akoH BCeMHpPHOTo TATOoTeHHs. Cuia TSKECTH.
[TepBas kocMu4eckas CKOpocTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbJKeHUS U cuiia TpeHus nokos. Kosdduument
TpeHus. Cuja CONpOTUBIICHUS NPU JBUKEHUU TEJa
B JKUJKOCTHU WJIM ras3e

[TocTtynmatenbHO€ ®  BpamaTesIbHOE JBH)KCHHE
a0COJIIOTHO TBEPAOTO Tela

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpallCHHUS.
[ievo cuitbl. YCiIoBUSI paBHOBECHS TBEPAOTO Tela
B CO

Texunudeckue YCTPOﬁCTBaZ NOAIIMITHUKH,
ABUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuueckne paboTel. M3yueHue ABMKEHUA
Opycka Mo HaKJIOHHOM IMJIOCKOCTH MOJ| IeHCTBHUEM
HECKOJIbKUX chil. MccrnenoBanne 3aBUCMMOCTH CHIT
yIPYroCTH, BO3HHUKAIOIIUX B AepopMmupyemoin
MIPYXUHE U PE3UHOBOM 00paslie, OT BEJIMYUHBI UX
nedopmanuu. VMiccrnenoBanue ycaoBUi paBHOBECHS
TBEP/IOTO Tella, UMEIOIIETO OCh BPALLEHHUS

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

23.1

2.3.2

NmMmnynec  MarepuanbHOM  TOYKH,  CHUCTEMBI
MaTepHaIbHBIX  TOYeK. HMmmynsc cunel n
W3MEHEHHE UMITyJIbCa Teja

3akoH coxpaneHus umiynbca B UCO. PeaktuBHoe
JIBUKEHHE



3.1

2.3.3
2.3.4

2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

Pabora criel
MoIHoOCTh CUIBI

Kunernueckass »Heprusi MaTepUAIbHOM TOYKH.
TeopeMao KUHETUYECKOM YHEPTUHN

[TorenumanpHas sHeprus. [loTeHIManbHas SHEPTUs
yIpyro nehopMUPOBAHHON IIPY’KHHBI.
IlorenunanpHas JHEPrus Tena BOJIM3U
IIOBEPXHOCTU 3€MJIU

[loTeHunanbHble U HENOTEHIMAIbHBIE CUIIbI. CBS3b
paboThl HENOTEHLUHUAIbHBIX CHUJI C H3MEHEHHEM
MEXaHUYECKON SHEpPrum CHCTEMbl Tel. 3aKOH
COXPAHEHHUS MEXaHUYECKON SHEPTUU

VYipyrue u Heynpyrue CTOJIKHOBEHMS
TexHndyeckue yCTpoiCTBa: OBU)KEHHE PAaKeT,
BOZOMET, KOIIEp, IPYKUHHBIN TACTOJIET
[Ipaktuueckne  pabotel.  M3yueHue  cBsizu
CKOpPOCTEM  Tel IpH  HEYNpyrom  yzape.
HccnenoBanue cBsi3u pabOThI CUIIBI ¢ U3MEHEHUEM
MEXaHUYECKON SHEPTHUHU Tela

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA
#iHPar###OCHOBBI MOJIEKYJIAPHO-KUHETUYECKON TEOPHU

3.11

3.1.2

3.1.3

3.14

3.15

3.16

3.1.7

OcHoBHbIE IIOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKON Teopuu. BpOyHOBCKOE IBUKEHUE.
Hudpodysus. Xapakrep JBHKEHUS u
B3aMMOJCHCTBHS YaCTHUL] BEILECTBA

Mopenu cTpoeHHUs ra3oB, KUAKOCTEHM U TBEPABIX
TeJI U OOBACHEHHE CBOMCTB BEI[ECTBA HA OCHOBE
3THUX MOJeIIeH

Macca  monekyn.  KomuuecTBOo — BemiecTBa.
[TocTostHHast ABoraapo

TennoBoe paBHOBecue. Temmepatypa u €€
u3Mmepenue. [Ilkana remneparyp Llenbcus

Mogens naeansHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHUECKON TEOpUU HJI€aTbHOIO
rasa

AbGcomoTHas Temmeparypa Kak Mepa cpeaHei

KMHETUYECKOM DHEPruM TEIJIOBOIO  JIBUIKCHMS
yacTtul rasa. lIkana remneparyp KenbsBuna

VYpaBuenune Kianelipona — MeHnaeneeBa. 3akoH
JanbToHa



3.2

3.3

3.1.8

3.1.9

3.1.10

3.2.1

3.2.2

3.2.3

3.24

3.25

3.2.6

3.2.7

3.2.8

I"azoBbIe 3ak0HBI. M30mponiecchl B uaeaaIbHOM ra3e
C MTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
n30Xopa, u3obapa

TexHUYeCKUEe yCTPOHCTBA: TEPMOMETP, OapomeTp
[Ipaktuueckne pabotel. 3mepenwe  Macchl
BO3/yXa B KJlaccHOM komHare. HcciepoBanue
3aBUCUMOCTH MG)KI[y HapaMeTpaMH COCTOAHUA
pa3peKEHHOr0 ras3a

OCHOBbI TEPMOJIMHAMUNKA

TepmonnHamuueckas  cucreMa.  BHyTpeHHsA
SHEPrusl TEPMOJIUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MECHECHUA

KonunuectBo Temiorsl U pabora. BHyTpeHHsd
SHEPIUs OJHOATOMHOI'O UEaIbHOIO rasa

Bunger TeIIoNepeIauu: TETJIONPOBOJHOCTb,
KOHBEKLMSA, W3IydyeHue. TeIutoéMKOCTh Tela.
VaenoHas  TemIoEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TEIIOTHI PH TEIUIONEPEaaue

[lepBhiii 3akOoH TepMoauHAMUKHU. [IpumeHeHue
MIEPBOr0 3aKOHA TEPMOJUHAMUKHU K U30IPOIECCAM.
I'paduueckas unTepnperanus paboTsl ra3a

TermoBble  MamuHbl.  [IpUHIMOBL  EUCTBUS
TeIJIOBBIX MamuH. [IpeoOpazoBanusi 3HEpruud B
TeIJIOBBIX MamuHax. KoaddumueHnT mnoae3Horo
nevicteus (manee — KIIJ) TermmoBoil MarivHBEIL
Huxn Kapuo u ero KITJ

Btopoii 3akon TepmoauHamuku. HeoOpaTtumocTh

mpoueccoB B mpupoje. TemnoBble ABUTaTENH.
DKosiornyeckue npo0aeMbl TEIIO3HEPTeTUKH
Texauueckue YCTPOWCTBA: JBUTaTElb
BHYTPEHHEI0 CropaHusi, OBITOBOW XOJIOAWJIBHUK,
KOHJIULIHOHED

[Ipaktuyeckue paboTel. HM3mepeHue yaenbHOU
TEMI0EMKOCTH

##Par### AT PETATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

3.3.1

3.3.2

ITEPEXO/IbI
[TapooOpa3zoBanue u KoHJeHcaus. Vcmapenue u
KHIICHWe. YelnbHas TeIuioTa HapooOpa3oBaHMS.
3aBUCHMOCTD TEMIIEpPATypPhl KHTICHUS OT JaBICHUS
AOcomioTHaT H  OTHOCUTEIbHAs  BIIAXKHOCTH
Bo3ayxa. HacelmeHHsli nap



3.3.3

3.34

3.35

3.3.6

3.3.7

411

41.2
413
41.4

4.1.5

4.1.6
4.1
4.1.7

4.1.8

419

4.1.10

Teépnoe Ttemo. Kpucrammmueckue u amopdHbie
Tena. AHU30TPONUS CBOMCTB KPUCTALIOB. JKuakue
Kpuctajuibl. COBpeMEHHbIE MaTEepHaIIbl
[lnaBnenue u Kpucramu3anus. Y 1eJibHask TeIUIoTa
iasnenus. Cyonumanus

YpaBHeHHE TEIIOBOTO OanaHca

TexHuueckue  ycTpoicTBa: TUTPOMETP U
[ICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU TOTyUECHHS
COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMAaTepHUaloOB, U HAHOTEXHOJOTUU
[Ipaktuueckue paboThl. M3MepeHue BIAKHOCTH
BO3JyXa

SJIEKTPOAMHAMUKA
#H#HPar###OJIEKTPOCTATHUKA

OnexTpuzanus Ten. DJeKTpuueckui 3apsa. [[Ba
BU/J1a DNIEKTPUYECKUX 3apsAI0B

[IpoBOIHUKY, TUIIIEKTPUKU U TTOITYIPOBOJHUKH
3aKOH COXpaHEHUs MEKTPUIECKOTO 3apsaa
B3aumoneiictue 3apsioB. 3akon Kynona

DneKTpuyeckoe noJe. HanpsokéHHoCTb
ANIEKTPUYECKOTr0o 1ojs. [IpuHIMI Cyneprno3uIuH.
JIvanM HANPSDKEHHOCTH JIEKTPUIECKOTO TOJIS

Pabora CHUII AJEKTPOCTATUYECKOTO oJs.
Tlorenuuain. Pa3HoCTh MOTEHIIMATIOB

HpOBOI[HI/IKI/I U OUSJICKTPUKU B IMOCTOSAHHOM
QJICKTPUICCKOM II0JIC. I[I/IE)J'IGKTpI/IquKaH
MMPOHUITACMOCTDb

DnekTpoéMKocTh. KoHmeHcatop. DIeKTpoEMKOCTh
IJIOCKOTO KOHJEHCATOpa. DHEPrusi 3apsKEHHOTO
KOHJIEHCaTopa

Texauueckune YCTpOWCTBA: 3JIEKTPOCKOTI,
ANEKTPOMETP,  OIJEKTpOCTaTHuYecKas  3alluTa,
3a3eMJICHHE  OJIEKTPONmpHOOpOB,  KOHAEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED

[IpakTnueckue paboThLI. N3mepenune
ANEKTPOEMKOCTH KOHAEHCATOpa

##Par#t##TIIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

4.2
421

PA3JIMYHBIX CPEJJAX

VYcenoBus CYIIECTBOBAHUS HOCTOSIHHOTO
anekTpudeckoro Toka. HMcrounwku Toka. Cuna
TOoKa. [IoCTOAHHBINA TOK



11 KIIACC

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

Hanpsioxenue. 3akon OMa 17151 yyacTka 1enu

DNEeKTPUUECKOE  CONpPOTUBIEHHUE. Y ENbHOE
COINIPOTHBIICHHUE BEILIECTBA

HOCJ’IGI[OB&TCJ'II)HOG, nmapaujiCJIbHOC, CMCIIAHHOC
COCANHCHUEC ITPOBOJIHUKOB

PabGora anextpuueckoro Toka. 3akoH [[xoyms —
Jlenna

MOMIHOCTD 3JIEKTPUUYECKOTO TOKA
anekTpoaBwkymas cuna (mamee — DOJIC) wm
BHYTpEHHEE CONPOTHBJIICHHE MCTOYHHUKA TOKAa.
3akon  Owma  ansg  monHOM  (3aMKHYTOI)
anekTpudeckoit nenu. KopoTkoe 3ambikanue

DNeKTpoHHAsi MPOBOJIUMOCTh TBEPIBIX METAJIIOB.
3aBUCUMOCTh  COINPOTHUBJIEHUS  METAUIOB  OT
TemiiepaTypbl. CBEpXIIpOBOUMOCTh

Onektpuueckuid TOk B Bakyyme. CBolicTBa
AEKTPOHHBIX ITyYKOB

[TonynpoBonnuku. CoOCTBeHHass W NpUMECHas
IIPOBOAMMOCTD IOJyIPOBOJHUKOB. CBolicTBa p-N
nepexoza. IloaynpoBoHIUKOBBIE TPHOOPHI

DIIEKTPUUYECKUI TOK B AIEKTPOIUTAX.
DIEKTpOoNUTHYECKAs: AUCCOLMALIMS. DIEKTPOIIN3

DneKTpuYecKnii TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENbHBIN pa3psl. PaznuuHble THITBI
CaMOCTOSITENIbHOTO pa3psaa. Monuus. [1nazma

TexHuueckue ycTpoucTBa: aMIepMeTp, BOIbTMETD,
peocrar, HMCTOYHUKHU TOKA,
3JIEKTPOHArPEBATEIIbHBIE puoopHI,
AJEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
COINIPOTHBIICHUS, BAKYyMHBIN JUOJI, TEPMHUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA MO,
rajlbBaHuKa

[IpakTnueckue pabotbl. M3ydeHue cMeniaHHOTO
COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC ucTOYHMKA TOKa U €ro
BHyTpeHHero  compotuBieHus.  HaOmroxenue
ANEKTPOJIA3a



Kon
pasaena

4

4.3

Koanposepsiemoro
JJIeMEeHTa

IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS

SJIEKTPOAMHAMUKA

#H#HPar###MATHUTHOE I1OJIE. DJIEKTPOMATHUTHA S UHAYKIWA

4.3.1

4.3.2

4.3.3

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12
4.3.13

4.3.14

4.3.15

TlocTostHHEBIE MAarduThbl. B3aumonaerictBue
IMOCTOSIHHBIX MAarHUTOB

MarunutHoe nose. BeKkTop MarHUTHOW MHIYKLUH.
[IpuHnun cynepno3unuu. JIMHMM MAarHUTHOM
WHAYKIWW. Kaptuna  nuHwmit MarHUTHOH
WHIYKIWH IIOJISI IOCTOSTHHBIX MAarHUTOB

MarnuTHoe 1noJie MpoBoIHUKA ¢ TOKOM. KapTuna
JUHUN TOJIA JUIMHHOTO MPSMOTrO NMPOBOJAHHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIIKH C
tokoM. Omneir  Opcrega.  BzaumoneiicTBue
MIPOBOJTHUKOB C TOKOM

Cuiia Amriepa, €€ MOyJib M HalpaBJICHUE

Cuna Jlopenma, e€ MOAyJlb M HalpaBJCHHE.
JIBrkeHue 3apsKEHHON 4acTULbI B OJTHOPOJHOM
MarHuTHOM mose. PaGorta cunbl Jlopenna
SIBneHune AMeKTPOMAarHUTHON MHAYKITUU

[ToTok BekTOpa MarHUTHON UHAYKIIMU

OJIC wuHpykuuu. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuun Papanes

Buxpesoe snekrpuueckoe nose. C uHAyKIIIN
B NPOBOJHUKE, JBUXKYIIEMCS MOCTYIATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe

[IpaBuno Jlenna

NupyktuBHOCTH. SBNeHue camouHaykuuu. JJ1C
CaMOUWHIYKITUU

DHeprusi MarHUuTHOTO TOJIsI KaTYIIKH C TOKOM
DIIEKTPOMAarHUTHOE M0JIe

Texnuueckue YCTPOMCTBA: [IOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJIBUTATEb,

YCKOPUTEIHN OJIEMCHTAPHBIX HaCTHII,
VHAYKIWOHHAA I1€Yb

[Ipaktuueckue paboThl. M3ydeHne MarHUTHOTO
TOJIS1 KaTyIIKH ¢ TOKOM. McciienoBanue AeicTBUS
MOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sBJIEHUS  DJIEKTPOMArHUTHOM
WHITyKIIAH

KOJIEBAHUMA 1 BOJIHBI



5.1

#HHPartHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

5.1.3

5.14

5.15

5.16

5.1.7

5.1.8

5.19

5.1.10

5.1.11

5.1.12

KonebarenpHaas cucrema. CBobOoHBIC
KoJieOaHusl. I'apmonnueckue KoJIeOaHusl.
[Tepuon, yactora, ammuTyaa u aza koaedaHuit

[IpyxuHHBIHA MAasITHUK. Marematrnueckui
MasiTHUK
YpaBHeHue rapMOHUYECKUX KoJIeOaHui.

Kunematnmueckoen JUHAMHUYCCKOC  OIIMCAaHHC
K0JIe0aTeIIbHOTO JABWKCHUA

[IpeBpaiienne sHeprum MOpU TapMOHUYECKUX
kosneOanusx. CBsA3b aMIUIUTYIbl KoOJieOaHU
UCXOJIHOW BEJIMYMHBI C aMILTUTYAaMU KoJieOaHuit
€€ CKOPOCTH U YCKOPEHHUSI

KonebarenbHblii KOHTYP. CBobonHbIE
JJIEKTPOMAarHuTHhIE KOJIeOaHUs B UACATBLHOM
KOJIeOaTEJIbHOM KOHTYype. AHAJOTUS MEXIy
MEXaHUYECKUMU u 3IEKTPOMArHUTHBIMU
kojeOanusmu. @opmyna Tomcona

3aKOH COXpaHEHHUs DSHEpPruu B UACATBHOM

K0JIe0aTeIbHOM KOHTYpE

BoiHykIeHHBIE ~ MEXaHMYECKHe  KoyeOaHus.
Pe3onanc. Pezonancuast kpuBasi. BeIHYy X /1€HHbIE
AJIEKTPOMATrHUTHBIC KOJICOAHUSI.

[lepemeHHBII TOK. CunycouganbHbIN
MIEPEMEHHBIN TOK.

MOoOIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYIHOE U
JICUCTBYIOIIEE  3HAYEHHWE CHJIbI TOKa U
HaIpsOKEHUS

Tpanchopmarop. IlpousBoacTBo, mepenada u

norpedieHue JNEKTPUYECKOU OHEPTHUH.
OKOJIOTMYECKUE PUCKH TPU  MPOU3BOJICTBE
3IEKTPUIECKON JHEPIuu. Kynerypa
UCIIOJIb30BaHUS INEKTPOIHEPIUH B

HOBCCHHeBHOﬁ KHN3HU

TexHnyeckue yCTpOiicTBa: ceiicmorpad,
3JIEKTPUYECKNN 3BOHOK, JINHUU 3JIEKTpOIepead

[IpakTrueckue paloTHI. HccnenoBanue
3aBHCUMOCTH NepuoJia MaJlbIX KoJieOaHUl Irpy3a
Ha HUTU OT JUIMHBI HUTU W MacChl TIpy3a.
HccnenoBanue NepeMEHHOrO TOKa B LIENH U3
MIOCJIEZIOBATEIILHO COCIUHEHHBIX KOHAECHCATOPA,
KaTyIIKH U pe3ucTopa



5.2

5.3

#H#HPartHH#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

524

525

5.2.6

5.2.7

5.2.8

5.3.1

5.3.2

533

5.34

5.35

5.3.6

Mexanuueckue BOJIHBI, yCJIOBHS
pacnpocTpaHEeHHUS. ITepuon. CkopocTb
pacnpocTpaHeHus U JyiHa BoiHBI. [lonepeunsie
Y TIPOJOJIbHBIE BOJIHBI

#HH#HPar###  Murepdepenuus u  audpaxmus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3Byka

DNEKTPOMArHUTHBIC BOJTHBL. Y CIIOBUS H3TYICHHS
AIEKTPOMArHUTHBIX BOJIH. Bzaumuas
opueHtanusi BektopoB E, B wmw v B
3JICKTPOMArHUTHOM BOJTHE B BaKyyMe

CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTPA’KEHUE,
IIPEJIOMJIEHHE, MOJISIpU3ALUs, nudpaxuus,
uHTepdepennus. CKOpOCTh 3JIEKTPOMArHUTHBIX
BOJIH

[IIxana 3yeKTpOMarHuTHLIX BOJIH. [IpuMeHeHue
3IIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHIMTIBI ~ pagWOCBSI3M W TEJICBUJICHHUS.
Panuonokanusi. DneKTpoMarHuTHOE 3arps3HEHUE
OKPY’KaIoIleH cpeibl

Texunueckue YCTpOWCTBA: MY3bIKaJIbHBIE
WHCTPYMEHTBI, YJIBTPA3BYKOBas HAarHOCTHKA B
TEXHUKE W MEIWIIMHE, Paaap, paauonpuéMHUK,
TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neun

###Par###OIITUKA

[IpssMonuHeliHOE pacnpocTpaHEHHWE CBeTa B
oaHopoaHoM cpexe. JIyd cBeta

OtpaxkeHue cBeTa. 3aKOHBI OTPaXKEHUS CBETA.
[TocTpoenue n300paxeHuii B MIOCKOM 3epKaje

[Ipenomiienne cBeta. 3aKOHBI NPEIOMIICHUS
cBeTa. AOCOJIIOTHBIN MMOKa3aTeab NpeIoMIICHHS

[TomHoe BHyTpeHHee oTpaxeHue. llpenenbHbIi
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHHUS

HMucnepcust cBera. CnoxxHbIH cocTaB 0enoro
cBeta. LlBer

Colwuparonue U pacceuBarouue JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOsTHUE U ONITUYECKas CUiia
TOHKOW JMH3BL. IlocTpoeHne u3zo0paxeHuil B
COOMpAlOIIMX M  pPAacCeMBAIOLIMX  JIMH3aX.



5.3.7

5.3.8

5.3.9

5.3.10

5311

5.3.12

®opmyIia TOHKOM JTUH3BL. Y BEJIMUYCHHE, TABAEMOE
JIMH301

IIpenensl  IPUMEHUMOCTH  T'€OMETPUYECKOMN
ONTHUKH

WnTepdepenius CBeETa. KorepenTHsle
UCTOYHUKHU. Y CJIOBUS HAOJIOJCHUS MaKCUMYMOB
U MHUHAMYMOB B MHTEP(EpPEHIIMOHHON KapTUHE
OT JABYX CHH(a3HBIX KOTE€PEHTHBIX HCTOUHUKOB

Hudpakuus csera. udpaxnuonHas pemérka.
VYcioBue HaOMOJEHHUS TJIaBHBIX MaKCHMYMOB
Ipy NAaJCHUU MOHOXPOMAaTHUYECKOIO CBETa Ha
TU(QPAKIUOHHYIO PEIIETKY

[Tonsspuzanus ceeta

TexHudeckue  ycTpoWcTBa:  OYKH,  JIyla,
(oroamnmnapar, IIPOCKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJIECKON, BOJOKOHHAs OITHKA,
TU(ppakLIuOHHAs pelIETKa, MOJIIPOU

[IpakTuueckue padotsl. M3mepenue noxazarens
IIPEJIOMIICHUS. HccnenoBanue CBONCTB
N300paKEeHHI B JIMH3aX. HaGmronenue
JUCIIEPCUU CBETA

BJIEMEHTAHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['pannubr MIPUMEHUMOCTHU KJIACCUYECKOU
MEXaHUKH. [TocTynater TEOpUHU
OTHOCHUTEJIBHOCTH: MHBApUAHTHOCTb  MOJYJIA
CKOPOCTM  CB€Ta B  BaKyyMe, MPHUHIIMI
OTHOCHUTENIbHOCTH DUHILITEHHA
OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH.
3amenJIeHne BpEMEHH U COKpAIlEHUE JJIMHbI
DHeprusi U UMITYJILC CBOOOHOM YaCTHUIIbI

CBsi3p Maccel € DHEpPrUed U HUMIIYJIbCOM
CBOOOIHOM YaCTHUIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHIIbI

KBAHTOBAS ®U3UKA

#iHPar###3JIEMEHTBI KBAHTOBOU OITTUKU

6.1
6
6.2
6.3
6.4
-
71 7.1.1
7.1.2

®otonsl. Dopmyna I[lmaHka CBSI3M HHEPIUU
doToHa C ero 4acToTod. DHEprus U HMITYJIbC
dorona

OtkpeiTHe W wucciaenoBanue  (pororddexra.
Omnpitet A.I'. CtoneroBa. 3akons! poTtodddexra



7.2

7.3

7.1.3

7.14
7.15

7.1.6

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

VpaBHenne OiHmTeliHa a1 Gorodddexra.
«Kpacnas rpanuma» porodddexra

Jasnenue cera. OnbiTel I1.H. JIeOeneBa
XUMHYECKOE IEUCTBUE CBETA

Texuuueckue YCTpOMCTBA: (OTORJIEMEHT,
dboTOIaTYNK, COJTHEUHAs OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

Mogenb atoma Tomcona. OmnbiTel Pezepdopna
10 UCCIICIOBAaHHUIO CTPOCHHS aTOMA.
[TnaneTapHast Mosieb aTOMa

ITocrynarer bopa. M3nydeHune u mnoryionieHue
(OTOHOB IpU MEpPEXoie aToMa ¢ OJJHOTO YPOBHS
SHepruu Ha Apyroil. Buasl cnektpoB. Coektp
YPOBHEM 3HEPruu aToMa BOJOPOJA

BousHoBbI€ cBOMCTBA yacTull. Bomubl ne bpos.
KopmyckynspHo-BOIHOBOM Ty aJIA3M.
Judpakius 3JeKTpOHOB Ha KpUCTaIax
CrnoHTaHHOE M BBIHYKIEHHOE  U3JIy4YCHHE.
YcTpoicTBO M TpHHIIKT PabOTHI J1azepa
TexHuueckue  yCTpOWMCTBA: CIIEKTpaJIbHBII
aHanu3  (CHEKTPOCKOM), Ja3ep, KBAHTOBBIi
KOMIIBIOTED

[IpakTuueckue paboTHL. Habmonenue
JIMHEWYATOr0 CIEKTpa
ATOMHOE A1PO

Mertonast HaOIIOCHUS 51 pETUCTpALAH
3JIEMEHTAPHBIX YACTHII

OTtkpbITHE palOaKTUBHOCTH. OnbITHI
Pesepdpopna mo  ompenmeneHuro  cocTaBa
paanoakTuBHOrO m3nydeHus. CpoiicTBa anbda-,
Oera-, ramMmma-u3JIy4eHHs.. Biusaue
PaAMOAKTUBHOCTH Ha )KMBBIE OPTAaHU3MBbI
OtkpbiTHE TpOoTOHA M HeWTpoHa. HykionHas
Mozenb sigpa [eizenOepra — MBanenko. 3apsn
anpa. MaccoBoe uncio sapa. M3otomsl
Anbda-pacniaf. DIEKTPOHHBIH M TO3UTPOHHBIN
OeTa-pacra. lamma-uznydenue. 3akoH
pPaAMoOaKTUBHOIO pachajia

DHeprusi CBsI3U HYKJIOHOB B sipe. S1epHbIE CUIIBI.
JledexT macchl siapa

Snepuble peakunu. JleneHne u CHHTE3 sAEp



7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

Snepuerii  peaktop. TepmosiaepHblii  CHHTES.
[TpoGaeMbl ¥ MEPCTIEKTUBHI SAIEPHON YHEPTETUKH.
DKOJIOTUYECKHUE aCIEKThI ACPHON IHEPTETUKHI

OnemeHTapHble YacTUlbl. OTKPHITHE O3UTPOHA.
DyHIaMEHTaIbHbIE B3aUMOICUCTBUSA
TexHuueckue ycTpoiicTBa: MO3MMETp, Kamepa
Bunnbcona, siiepHbIii peakTop, aToMHas bomba
[Tpaktuyeckue pabotsl. MccnenoBaHue TpekoB
qacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3nH0r0 HebOa. Co3Besnus, spKue 3BE3bI,
IUIAHETHI, UX BUJIMMOE JBHKEHUE

Conneynas cucrtema. [lnaHeTsl 3eMHOM TpyIIIBL.
[[naHeThI-TUTAHTBl U UX CITYTHUKH, KapJIMKOBBIC
riadeTbl. Manble Tes1a COJTHEYHOU CUCTEMEI

Comnne, gorochepa u armochepa. ConHeunast
AKTUBHOCTH

Hcrounuk sneprun CosiHLA U 3BE3]

3BE311bI, UX OCHOBHBIE XapPaKTEPUCTUKH: Macca,

CBETHMOCTb, panuyc, TemIeparypa, Ux
B3aMMOCBS3b. [[narpaMma «CreKTpaibHbIN Kjiacc
— CBETHUMOCTDBY. 3BE3 bl TJIaBHOM

MoCJaCA0BaTCIbHOCTH. 3aBHCHUMOCTh «Macca —
CBCTUMOCTB» JUIS 3BE3] rJ1aBHOM
IMOCJACA0BAaTCIBHOCTHU

H###Par###BuyTpeHHee CTpOCHUE 3BE3I.
CoBpeMeHHbIE MIpEACTABICHUS 0
MPOUCXOXKAEHUH U 3BoTtounU CojHLA U 3BE3.
DTanbl KU3HU 3BE3]T

Mueunsiii [IyTh — Hamia ["anaktuka. CiupanbHas
cTpykrypa [amaktuku, pacnpeneneHue 3BE3,
ra3a u nelu. [lonoxxenue u nBmxenne ConHua B
lNanaxruke. IInockas 51 cepuyeckas
noacucTeMsl ['anakTuku

Tunsl ramaktuk. PaguoranakTHKu M KBas3aphbl.
YépHbie AbIPHI B SApPAX TaTaKTHK

Bcenennas. Pacmmpenne BceenenHoil. 3akoH
Xab6na. Pazberanme ramaktuk. Bospact u
panuyc BcenenHoi, teopus boibioro B3phiBa.
Mogens «ropsiueit Bcenennoit». PenukToBoe
U3ITyYeHUE



MacmrabHas CTPYKTypa Bcenennoti.
8.10 Meraranaktuka.  Hepeménaple  mpoOiieMbl
ACTPOHOMHHU



IMPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepsieMoOro
TpeOOBaHUS

1

IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMbl CpeIHero
o0mero o0pazoBaHus

CdopMUpOBAaHHOCTh YMEHHI pacro3HaBaTh (U3UYECKUE SIBICHUS

(mporecchbl) U OOBSICHATH UX HA OCHOBE M3YUYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararomumMmn (I)I/I?,I/I‘-IeCKI/IMI/I IIOHATUAMHU H

BCJIMYMHAMHU, XaPaKTCPU3YOINUMHA (I)I/I3I/ILI€CKI/IG IIPpOLECCChL

ChopmupoBaHHOCTE YMEHUW NPUMEHSTh 3aKOHBI KJIACCHUYECKOM
MEXaHHKH,  MOJIEKYJISpHOH  GU3MKM W TEePMOJUHAMHUKH,
AIIEKTPOJAMHAMUKH, KBAHTOBOW (DU3MKH IJI aHalu3a U OOBSCHEHUS
SIBJIEHU MUKPOMHpPa, MAaKpoOMUpa U MEraMupa, pa3jandyaTh YCIOBHS
(rpanwmIIBl, 007aCTH) MPUMEHUMOCTH (PU3UIECKIX 3aKOHOB, IOHUMATh
BceoOIuil xapakrep GpyHAaMEHTaIbHBIX 3aKOHOB U OTPaHUYCHHOCTh
WCIIONIb30BAaHUSl YACTHBIX 3aKOHOB; AaHAIU3UPOBATh (PU3NUYECKUE
MPOLECChl, HCMHOJIb3ysSl OCHOBHBIE  IOJOKEHUSA, 3aKOHBI U

3aKOHOMEPHOCTH

ChopmupoBaHHOCT, YMEHHUS pa3iuyaTh YCIOBUS MPHUMEHHUMOCTH

Mojieneil PU3NIECKUX TN U TMPOIECCOB (SBICHUI)

ChopMUpOBaHHOCTh yYMEHHUsSI peliaTh pPacyETHBIE 3aJaud C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (PM3UYECKOM MOJENbIO: HA OCHOBAaHUU
aHajIM3a YCJIOBHsS BbIOMpaTh (U3NYECKHE MOJENH, OTBEYarollne
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMybI, 3aKOHBI,
3aKOHOMEPHOCTHM M  MOCTYJaTbl  (U3MUECKUX TEOpUH  IpH
UCIIOJIb30BAaHUM  MAaTEMaTHYECKMX METOJOB  pEIIEHus  3ajad,
OPOBOJIUTh pacuéThl HAa OCHOBAaHMM HMEIOIIMXCS  JIaHHBIX,
aHaAJIM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

y‘-IéTOM TMOJIYUCHHBIX PE3YJIbTATOB

Pemrate kauecTBeHHBIC 331a4M, TPEOYIOIINE IPUMEHEHUS 3HAaHUH U3
pa3HBIX pa3leNoB IIKOIBHOTO Kypca (U3MKH, a TAK)KE MHTErpaluu
3HaHUW €3 JPYrUX TMPEIMETOB ECTECTBEHHOHAYYHOTO IUKJIA!
BBICTpAWBaTh JIOTUYECKYIO IEMOYKY PacCyXJCHUHW C ONOpoil Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA



10

Bnanenne  OCHOBHBIMH ~ METOAAMH  HAyYHOTO  IIO3HAHMA,
UCTIONIB3YeMBIMA B (PU3UKE: MPOBOAUTH NPSIMBIE M KOCBEHHBIC
U3MepeHus: (U3NYECKUX BEJIWYMH, BHIOMpAs ONTUMAIBHBIA CIOCOO
U3MEPEHHUS U MCTONIb3YS N3BECTHBIE METOABI OLEHKH IOTPELUTHOCTEH
U3MEpPEeHNH, TPOBOIUTH HCCIEAOBAHNUE 3aBUCHMOCTEH (U3MUECKUX
BEIMYMH C WCIOJH30BAHMEM TIPSMBIX H3MEpPEHHH, OOBICHSATH
MOJTyYCHHBIE PE3yJIbTaThl, NCHOIB3Ys (PU3HMUECKUE TEOPUH, 3aKOHBI U
HOHSTHS, U JIeNaTh BBIBOJIBL; COOJIIOAATH MTpaBuiia 0€30MacHoOro Tpyia
IIPY TIPOBEJICHUH UCCIICIOBAaHUN B paMKaX y4eOHOTO IKCIIEPIMEHTA U
yueOHO-UCCIEI0BATENbCKOM  IEATEIBHOCTH C  HCHOJIb30BAaHHEM
IUQPPOBBIX ~ M3MEPUTEIbHBIX  YCTPOWCTB U JIaOOPAaTOPHOIO

000opyIoBaHUs

CchopMuUpOBaHHOCTh ~ YMEHHUI  aHATU3UpOBaThb U OIICHUBATh
HOCJEJICTBUSL  OBITOBOM M HPOM3BOJICTBEHHOH  JAEATENbHOCTU
YeJloBeKa, CBS3aHHOM ¢ (U3NYECKUMHU MpOIECCaMU, C MO3ULUHN
HKOJIOTUYECKOM O€30IacCHOCTH; IPEJICTABICHUM O palMOHAIbLHOM
IIPUPOJIONOIB30BAaHNY, @ TaKK€ Ppa3syMHOM  HCIOJb30BaHUU
JOCTIDKEHUH HayKd M TEXHOJIOTMH Ui JalibHEHIIero pas3BUTHSA

YeJI0BEUYECKOr0 O0IIeCTBa

OBnazneHue pa3iauuHbBIMH crocobamMu paboTel ¢ HHpOpMauUeit
(UBUYECKOTO COACP)KaHUS C  HCIOJIB30BAHMEM COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJOTHH;, pa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIM3a U OLUCHKH JOCTOBCPHOCTHU HOquaCMOﬁ I/IH(l)OpMaI_[I/II/I

CdhopmupoBaHHOCTE YMEHUH MPUMEHATH  OCHOBOIIOJATAIOIIHNE
ACTPOHOMMUYECKHUE IIOHATHSA, TEOPUHU M 3aKOHBI Ui aHaIu3a U
00BbsICHEHUST (PU3UIECKUX TPOIIECCOB, MPOUCXOANINX Ha 3BE3AX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpeae; JBUKCHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE31 1 Beenennoi



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D

1O ®U3UKE
K
o Kon
pazaena/t
JJIeMeHTa
eMbl
1
1.1
111
112
1.1.3

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUA

MEXAHUKA
KMHEMATHKA

MexaHn4deckoe JABHIKCHHC. OTHOCHUTENBHOCTh

MeXaHn4yeckoro aBrmxkenus. Cucrema orcuéra

MarepuanbHas TOUKA.

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

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, -1y =
= (Ax, Ay, A),

MYTb.

CrnoxeHIle HEPE:MEII[EHIITIZ

Ay =+,

CKopocCTh MaTepuaIbHOU TOUKHU:

_AF .,
U=— =T, ={L}1,.U1,.U__].
FAV 3 P '
Ax , . .
v, =—| =x/. aHaNOTN4HO v =V,, U.=Z,.
At o :

CroxeHIle CKOpocTell: o, =0, + 0, -

Brruucnenue nepemMenieHys 1 myTu MaTepruatbHOU TOUKH

IpY IPSIMOJTUHEHHOM JBM)KEHUU BJIOJIb OCH X TI0 TpauKy

3aBrCUMOCTH Vx(1)



1.14

115

I
i

- _ Ap
YCKD[JEHIIE MaTePHAIBEHOII TOYKIL a = ﬂ_L :
I lar—o

a. =

A P
. =—=| =(v,),". aganorm4Ho a, =(v,)’, a.=(t
A |y . / Fler 7

PaBHOMepHOG HpﬂMOJ’IHHCﬁHOC JABMOKCHUC!

x(t) = xo + Voxt

X(t)

(004

Uy (t) — vy, = const

(t)



0x

const

PaBHOYCKOpEHHOE NIPSIMOJIMHENHOE ABUKECHUE:!

at

x(t)=x,+v, t+
v (t)=vu, +at
116

a, = const
vy, — U, =24, (%, —x)
I1pII JBIDKEHINI B OJHOM HAIPABIEHII IyTh § = -
CBoOoaHoe majienne. Y CKOpeHue CBOOOTHOTO TafCHUSI.

Vi l 7

Yo o

0 X0 x
JIBuxeHue Tena, OpOIIEHHOTO MO/ YTJIOM 0L K TOPU30HTY:

117 [.‘u‘{f};ra +Up f =23 +U,cosa-f
v(E) =y Uyt + gJ;J =¥, + Uysina- r—ng:

v (t)=u, =uy,cosa

vif)=uv,, +gf=v,sina— g

g.=0
g =—g=const



KpuBonuneiinoe aBnxenue. J[BuxeHne MmaTeprualbHON
TOYKH IO OKPYKHOCTH.
VYr0Bas v JIMHENWHAst CKOPOCTb TOYKHU:

v = wR

R

[Ipu paBHOMEPHOM JIBHKEHHUH TOYKH 10 OKPYKHOCTH

_2n_2
w= = 4]

1.18

2

2o

. HCHTPOCTPCMI/ITGJIBHOC YCKOPCHHEC TOYKH:

- 2
Ay = — = w°R

uc



R
. IlosiHO€ yCKOpEHHE MaTepUabHOW TOUYKHU

Tsépnoe teno. [loctynarensHoe 1 BpalaTeiabHOE

1.19 .
JBUKEHUE TBEPIOTO Tella
1.2 JMHAMUKA
191 HNuepunaneubie  cucrteMbl  orcu€ra. llepssiid
o Herorona. [IpuHnmn otHocutensHOCTH ["anunes
Macca tena. IImoTHOCTS BelecTsa:
m
P=V
p
1.2.2 =

3aKOH



Cuna. [IpuHIMnO cyneprno3uuun CUi:

-

FpaBHOL[eﬁCTB =F +F+..

PaBHOZAEHCTB

1.2.3 1



Bropoii 3akon HerotoHa: jyis MatepuanbHoi Touku B MCO

>
-

Fl = mal

124 M

Ap = FAt



At
npu
F = const
F
const
-———
Flz F 21

Tperwnii 3akoH HpIOTOHA 7151 MaTEpPUAIIBHBIX TOYEK:

-

Fi, = —Fp

1.2.5

12



21

3aKkoH BCECMUPHOTO TATOTCHUA: CHJIbI IPUTAKCHUA MCKIAY

TOYEUYHBIMUA MACCaAMU PaBHBI
mim,

F=6—p

1.2.6



Cuna tspxkectu. LleHTp TskecTH Tena. 3aBUCUMOCTh CHUITBI
TAXKECTU OT BBICOTHI h Haa HOBCpXHOCTBIO IIJIAHCTHI
pamuycom RO:

GMm

9= R, + h)2

mg

(R

h)

GMm

Cuna ynpyroctu. 3akoH ['yka:

1.2.7



—kx

Cuna tpenusi. Cyxoe TpeHue.

Cuima TPEHUA CKOJIbKCHUS:

F;'p = uN
F
™
UN
1.2.8
Cuiia TpeHust TOKOSI:
Ep, < uN
F
™
<
UN
Koaddurment tpennst
[aBienue:
F,
p= <
1.2.9



1.3

13.1

1.3.2

CTATHUKA

—

F
MOMEHT CHIIBI OTHOCHTEIIBHO OCH BpalllCHUS:

IM| = Fl, roe | — nutedo cust

>

F

OTHOCHUTEIIFHO  OCH, Tpoxomsamieid depe3 Touky O
MEPHEeHIUKYIISIPHO PUCYHKY
LenTp Macc Tena. LlenTp Macc cucTeMbl MaTEPUATIBHBIX

TOYCK:

myr; + myry+...
m; + my+...

Tim.

.M.






B onHOpOgHOM TT0JIE TSIKECTH

(g = const)

const)
HCHTP MACC TCJIa COBIMAAACT C €T0 LICHTPOM TAKCCTHU

VYcnous paBHoBecus TBEpaoro tena B MCO:
[M,+M, +...=0
133 .
|F+F+...=0
HHHPar##
#1.3.4

3akoH [lackansa



JlaBnenue B )XuAKOCTH, TTokosmieics B UCO:

p =po+pgh

#i#Par#t P
#1.3.5

pgh

3akoH Apxumena:

-
-

FApX = _PBbITeCH

Apx

HHHPar#
#1.3.6

BBITECH



1.4

HHHPar#
#1.4.1

H#iHPar#t#
#1.4.2

€CJIH TeJO U KUAKOCTh IokoaTcs B UCO, To

FApx = ngBbITeCH

Apx

pgV

BBITECH

VYcnoBue miaBaHus Ten
3AKOHbI COXPAHEHU A B MEXAHUKE
Nmnynbc MmaTepuanbHON TOYKH:

- -

p=mv

NmMnynec cucteMsl Tei:

P =D +p2+



3aK0OH U3MEHCHUS U COXPAaHCHUS UMITYJIbCA:

HHPart B CO

- -

#143 Ap = A(pl + p2+' . ) = FlBHELL[HAt + FZBHeLUHAt+' .



A(



1 BHEIIH

At

2BHEIIH

At

B CO , ecimn

A(



, €CITH

- -

FlBHeIIJH + FZBHEIJ_[H+' v

1BHELIH

2BHENH



PeakTuBHOE ABIDKEHNE

F

HHPar At x

#1.4.4 PaGora cuibl Ha MalloM NepeMCIICHUU:

A=|F|-|.-‘lﬁ.f|-c05 a=F, -Ax

(;;

()]
MoIHOCTE CHUIIBI:
€CIIY 3a BpeMst

At
1.4.5

At
pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIIHOCTBH CHJIbI

MAd
P=— =F-p-cosa
ﬂf Ar—)

Kunernmueckas OHCPIuAa MaTepI/IaHBHOﬁ TOYKHU:

mv?  p?
EKHH = =

2 2m

1.4.6



KUH

mv

2m

3aKOH U3MECHEHHS KHHETHUSCKOM OHEPTHUU CUCTEMbI

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

IToreHumanpHas SHEprus:
147

JUIA ITIOTECHIIUAJIBHBIX CHUJI



A12 = ElrIOTeHu - EZHOTEHLL_: AEHOTEHLL

12

lmoreHIy

210TEHI]

AE

TIOTCHIL

[ToTeHumanpHast YHEPTUS MATEPUATILHON TOYKH B
OJIHOPOJIHOM I10JIE TSYKECTHU:

EHOTeHu = mgh

TIOTCHIT



1.5

1.4.8

151

mgh

[ToreHuunanbHas SHEpPTUs ynpyro aeGopMupoBaHHOTO

Tena:
kx?
E MoTeHL, — 2
TIOTCHI
2
kx

3aKOH U3MEHEHUS U COXpPAaHCHUSA MEXaHUYEeCKOM SHCPIruu:
Euex = Exun T Enoresm.
B ITICO AEex = Agcex HEMOTSHLL CHM
B IICO AE,ex =0, eC Agcex menoresn. cax = 0

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

lapmonnueckue KojeOaHHMS  MaTepUATbHOM  TOYKH.
Ammumutyna u  Qasa  kosneOanmit. Kunemaruueckoe

OITMCaHHC:



x(f) = Asin| et +o, ).

v =x/.

a(d=(v, ), =—o'x) =a +a'x=0,
IJI€ X - CMEIIEHNUE U3 PAaBHOBECHSL.

JlnHamMuyeckoe OnucaHue:

ma, = —kx,
ma
X
—kx,
rie
k = mw?
k
maw
2
. JTO 3HAYHUT, YTO
F, = —kx

—kx.

:‘)HepFeTI/I‘ICCKOG OIMNCaHHuC (SaKOH COXpaHCHUA

MEXaHUYECKON IHEPTUN):



1.5.2

153

154

CBs13b aMIUTUTYIBI KOJICOAHUN CMEIIEHUS MaTepHAIbHON
TOYKA C aMIUIMTyJaMH KoieOaHuii e€ CKOpocTH U

YCKOPCHUS:

U =4, a_ =04

[lepuon 1 yacTora Kose6aHmi:

[Tepuron MabIx cCBOOOHBIX KOJIEOAHUI MATEMaTHIECKOTO

MasTHHKaA:

T=2IF
£

[lepuon cBoOOIHBIX KOeOaHUH MPYKUHHOTO MasITHUKA:

m
T =21 |—

k

Beinyxnennsie  kosiebanus. Pe3onanc. Pe3oHaHcHas

KpHBast

HOHCpC‘{HHe u MPpOAOJIbHBIC BOJIHBI. CKOpOCTB

pacnpoCTpaHEeHUs U JJIMHA BOJIHBI:

v
A=vT =—
v



2.1

155

211

WnTepdepennyst u audpaxiyst BOIH

3Byk. CKOpOCTb 3BYyKa

MOJIEKYJISIPHA S ®U3UKA. TEPMOJAVNHAMUKA
MOJIEKYJISIPHA S ®U3UKA

Mogenu cTpoeHUs Ta30B, JKUAKOCTEH M TBEPIBIX TEI.
[lyctb TepmoauHamuueckas cucreMa (teno) coctout us N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BEIlleCTBa
N m

U:—:
Ny



rac

N
A
—4ucno ABOraipo, M — macca CUCTEMBI (Tena),
u

7

— MOJISIpHAsi Macca BeleCcTBa
2.1.2 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BEILIECTBA
2.1.3 BsaumoelicTBre 4acTHIL BEIIECTBA
2.1.4 Huddysus. bpoyHOBCcKOE TBH)KEHHE
215 Mounens uneansaoro raza 8 MKT

CBs3p MEXIYy JaBJICHUEM U CPEHEHM KUHETHYECKOU
SHEpPrHe  MOCTYyNaTeJbHOTO  TEIUIOBOTO  JBUXKEHUS

MOJIEKYJ UJeabHOTO ra3a (ocHoBHOe ypaBHeHne MKT):

p=-mgw? =EniF ey ineo
3 301 2 30
2.1.6
rae M0 — Macca OJJHOM MOJIEKYJIbI,
N
Ty



- KOHLICHTpalus MOJICKYJI

2.1.7 AoOcomoTHas Temriepatypa: T =t+273K

CBs3p Temmeparypbl raza co CpeAHEW KHHETUYECKOU

3HepFHeﬁ MMOCTYHNATCJIBbHOI'O TCIUIOBOTO JABUIKCHHA CI'0

MOJIEKYI:
2.1.8 o 2
PR L 3 kT
R 2
2.19 VYpasuenue p = nkT
MO,D;GJIB HACAaJIbHOI'0O rasa B TCpMOJUHAMUKC!
(Vpaprerme Merrereera — Kiareipona
| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH
VpaBHeHHe MeHeneeBa — KiameiipoHa (mpim
3aIICI):
RT
pV="_RT =vRT =NkT, p=P""
2.1.10 LL LL

BrIpakeHIle U1 BHYTPeHHell 3Hepriil 0IHOATOME
rasa ([IpIMeHIMBIe (OpMBI 3aIIIIcH):

L‘=%1.:RT =%M’CT —3 MRt —ve,T= %pV

2



3akoH JlanmbTOHA [Ji9 [aBJEHUS CMECHU pPa3peKEHHBIX

ra3oB:
p=pt+p+..
p
p
1
2111
+
p
2
+
H3omnporieccsl B pa3peKeHHOM ra3e ¢ OCTOSHHBIM YHCIIOM
MoJiekyJ N (C MOCTOSTHHBIM KOJTMYECTBOM BEIIIECTBA V):
nzorepma (T = const): pV = const ,
uzoxopa (V = const):
p
— = const
T
2.1.12



const

u3obapa (p = const):

|4
— = const

const

I'padmyeckoe npencraBienue n3onporeccoB Ha pV-, pT- u
VT- nuarpammax.

OO0beMHEHHDBINA Ta30BbIH 3aK0OH:
pV

—— = const
T

pVv



const

JJI1 IOCTOSAHHOI'O KOJIMYECCTBA BCIILICCTBA V.

Haceimmennble 1 HEHACHIICHHBIE Mapbl. KauecTBennas

3aBUCUMOCTD INIOTHOCTHU WU OABJICHUS HACBIIICHHOI'O I1apa

2.1.13
OT TeMIlepaTypbl, HUX HE3aBUCUMOCTH OT 00BEMa
HACBIIIEHHOI'O 1apa
BnaxnocTe BO3ayXa.
OTHOCUTENbHAS BIAXHOCTD:
(,b _ pnapa(T) _ pnapa(T)
pHaCbILLlHapa (T) pHaCbILunapa (T)
¢
p
HachIIIapa
2.1.14 )
p

mapa

M



HachlInapa

M

napa

M

M3MeHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: UCIIAPEHUE

aL1s U KOHJICHCAIUS, KUTIEHUE XKUJIKOCTH
V3MeHeHue arperaTHbIX COCTOSIHUI BEIeCTBA: IUIABJICHUE
2.1.16
Y KPUCTAJUTH3AINS
2.1.17 [IpeoOpazoBanme FHEPTUU B Pa30BBIX MEPEX01ax
2.2 TEPMOJANHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BuyTpenHss sHeprus
Tennonepenaya Kak cHoco0 HM3MEHEHUS BHYTPEHHEH
2.2.3 sHepruu  06e3  cosepuieHuss pabotel.  KonBekius,
TEIUIONPOBOAHOCTb, U3TyYEeHUE
KonndecTBo TEMIOTHI.
VY nenpHas TEMIOEMKOCTH BEIIECTBA C:
Q = cmAT
224



CMAT

VY nenwpHas Temora napoodpazoanus L: Q = Lm.
2.25 VenbHas TermnoTa miasieHus A Q = Am.
VY aenbHas TemioTa cropanus Torumsa (: Q = gm

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE:
A =pAV

A
2.2.6 =
pAV
Brruncnenue pabotbl mo rpaduky mporecca Ha PV-
auarpamme
[1epBblii 3aKOH TEPMOJIMHAMHUKU:
Q12 =AUy + Ay, = (U2 = Uyp) + 4Ar2
Q
12
AU
2.2.7

12

12



("]

U
1
)
+
A
12
Annabara:
Q12 =0= Ay, = (U; — U;) =AUy,
Q
12
0
=

12



(U

U
2
)
AU
12
2.2.8 BTtopoii 3akoH TepmoanHamuku. HeoOpaTtumple mporiecchl
[Tpuniuner gerictBus TeraoBbix MamuH. KIT/:
I_]:Aaan:u:x:n: =*-H-'!I‘P_|*-XEHI| |a-xcm|
Maxkcumansnoe 3Hauenue KIIT. [{ukn Kapno:
T.. —T. T
2.2.10 maxmn =My, = ————— =1-_2=

YpaBHEHHE TEIUIOBOTO OanaHca:



3.1

3.11

3.1.2

OJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE I1OJIE

DnekTpu3anusi Ted U e€ MPOSIBICHUS. DIEKTPUUYECKUN
3apsaa. JIBa Buaa 3apsna. DIEeMEHTAPHbBIA SJIEKTPUIECKUI

3apsna. 3aKkoH COXPAaHCHUS SJICKTPUUICCKOTO 3apsaa

B3aumoneiictBue 3apsnoB. Todueunble 3aps/pl. 3aKOH
Kyiona:
B OZJHOPOJIHOM BEILIECTBE C JUIIEKTPUIECKOMN

MMPpOHUIACMOCTBIO



'l’_i" N ]. 'l’_i" B ‘-?1
F:ﬁr|1|_‘h“: .|1|_|‘
&I 4mes, 17

313 Onekrpuueckoe mnoisie. Ero geiicTBue Ha 3J€KTpUYECKHE

3apsabl

Hanpsy>k€HHOCTB JIEKTPUYECKOTrO TOJIA:

) F
Qr{po6ﬂbn71
E
q

HPOOHBII
3.14

F

[Tone Toueunoro 3apsiaa:



OIHOPOJHOC II0JIC:

E = const.

const.

KapTunbl TMHUN HaNPsHKEHHOCTH ATUX TOJICH

HOTGHHH&J’IBHOCTB QJICKTPOCTATHYCCKOI'O ITO0JIA.

PazHocTh MOTCHIMAJIOB U HAIIPSIKCHUC!

A1z = q(¢1 — P2) = —qAd = qU.
3.1.5

12



q(¢

¢
2
)
—QA$
qu.
HOTeHI_[I/IaJ'IBHaSI 3HepFI/I$I 3apﬂz[a B BJICKTpOCTaTI/I‘IeCKOM
I10JIC:
W =q¢
W
qé
A=—AW



-AW

IToTenmuan OJICKTPOCTATUYCCKOI'O ITOJIA:

p=2

q
¢
q
W

CBs13b HaINIPsHKEHHOCTH TOJISL U Pa3HOCTH MMOTEHIUAIOB JJIs

OAHOPOJHOTI'O SJICKTPOCTATHUYCCKOI'O I10JIA: U=Ed

[IpuHIHAI Cynepno3unuy 3JIEKTPUIECKUX MTOJIEH:

E :E1+E2+,¢ =¢1+¢2+

3.16



E

+

¢
¢

+
¢

+

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHS 3apsA0B: BHYTPH IIPOBOJHHUKA

Et=0
3.1.7



0
, BHyTPH U Ha MOBEPXHOCTH POBOJHHKA ¢ = CONSt

318 JusnexTpuku B AIIEKTPOCTATUYECKOM 1oJe.
JusnexkTpuyeckasi IPOHULIAEMOCTDh BEILIECTBA €
Konzaencarop. D1ekTpo€MKOCTh KOHIEHCATOPA:

q
C=—
U
C
U
q
3.1.9

DIEKTPOEMKOCTH TJIOCKOT0 KOHAEHCATOPa:
£€pS
== SCO

d

&€



eC

HapaJ'IJ'ICJ'IBHOG COCIMHCHNEC KOHACHCATOPOB!:

q =q1+q2+...,U1 = U2 :""Cl'[apaﬂj]_cl-l_cz-l_'"

3.1.10



napat

IlocrmenoBaTenbHOE COSIMHCHIIE KOHACHCATOPOB:




T10Cn






OHeprus 3aps>KEeHHOr0 KOH/IEHCaTopa:

_qU _CU* q°

¢T3 T2 T2

qu

3.1.11

Cu

2C



3.2

3.21

3.2.2

3.2.3

3AKOHBI TIOCTOAHHOI'O TOKA

Cuia Toka:

ITocrostunsblii Tok: | = const

Jst moctosiHHOTO TOKA ( = |t

VCII0BHS CYIIECTBOBAHHUS IEKTPHUECKOTO TOKA.
Hanpsoxenne U u DJIC E

3akoH OMa Ju1sl y4acTKa LEeMu:

I=—
R



3.24

3.2.5

DIIEKTPUYECKOE CONIPOTHUBJICHUE. 3aBHUCUMOCTh
COIIPOTUBJICHUA OJHOPOAHOTO IMPOBOJAHWKA OT €TI0 JJIMHBI

N CCUCHUS. Y,Z[GJ'IBHOC COIIPOTUBJICHUEC BCUICCTBA.

l
R=p§

Hctounuku Toka. 3/]C ucTouHMKa TOKa:

ACTOpOHHI/IXCHJ'[

E =
q

A

CTOPOHHUXCHIT



BuyTpenHee conpoTuBieHUE HCTOYHHUKA TOKA

3akoH Owma it TOJIHOM (3aMKHYTOM) 3JIEKTpUUYECKOU

nenu: E = IR + Ir, orkyna

Rr
3.2.6

E

E.r
= R
HﬁpaﬂﬂeHBHOGCOGHHH@HHGHPOBOHHHKOBZ
I=11+12+..,Ul=U2=.,
1 1 4 1 4
RnapaJm Rl RZ

3.2.7

napat






[TocnenoBareabHOE COCTUHEHUE MPOBOTHUKOB:
U=uUl+U2+.,I11=12=..,
RI'IOCJI = R]_ + R2+ -

oct

Pabora anexrpuueckoro Toka: A = [Ut.
3akoH [[xoyns — Jlenna:
Q =I?Rt

3.2.8 Q



Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

t
MOIIHOCTb 31EKTPUUECKOTO TOKA:
A4 )
3.2.9 =— =1IU
AL [0

TemioBast MOILITHOCTD, BhIJIEsIeMasi HA PE3UCTOPE:



3.3

3.2.10

3.3.1

P=PR=Z =U
R

MoHocTs, UICTOYHHUKA TOKA:

CBO6OI[HBIC HOCHUTCIIM  JJICKTPUYCCKUX  3apsAd0B B
IMPOBOJHUKAX. MexaHan3Mbl IMPOBOANMOCTHU TBépI[BIX
MCTAJJIOB, PACTBOPOB U PACIUIABOB 3JICKTPOJIUTOB, I'a30B.

[TonynpoBoauuky. I101yITpOBOTHUKOBBIA U0/
MATHUTHOE IT1OJIE

Mexanndeckoe B3aMMOJIEUCTBUE MArHUTOB. Mar"HuTHOE
none. Bekrop wMarmuTHOM — uMHAYKUMU. [IpuHUuMn

CYNEPIO3ULUU MAarHUTHBIX I10JICH:

- - -

B = Bl +Bz+...



3.3.2

3.3.3

3.34

Jlvaun wHAYKOUMM MarHuTHOro mnoss. Kaptuna nuHwMit
WHIYKIUU MATHUTHOTO OJIS IIOJI0COBOTO u

HO,[[KOBOO6pa3HOFO INOCTOAHHBIX MarHuTOB

OnbiT Dpcrena. MarHuTHOE 1MOJI€ TPOBOJHMKA C TOKOM.
Kaprtuna nuHui MHIYKIMKA MarHUTHOTO TOJIsL JUIMHHOTO
OpsMOTO  TMPOBOJHMKA M  3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKH C TOKOM

Cuna Amnepa, e€ HallpaBJIEHUE U BEJIMYUHA!
F, = IBlsina

F
A
IBlsino.
, TJIE 0 — yTOJI MEX/Ty HAIpaBJICHHUEM IMPOBOTHUKA U
BEKTOPOM
B
B

Cuuta JlopeHna, e€ HanpaBJIeHUE U BEJIMYNHA:

Fnop =l q | vBsina



Jlop

lqlvBsina
i€ 0L — YTOJI MKy BEKTOpaMH

-

v

v

JIBrokeHue  3apsHKEHHOW  4acTULbl B
MAarHATHOM II0JIE

3.4 OJIEKTPOMAT'HUTHAA UHAYKIMA

IToTok BeKTOpa MarHUTHOM MHIIYKIUU:

® = B,S = BScosa

34.1

OIHOPOJHOM



BScosa

i B
4
G729
3.4.2 SBnenue anexkTpoMaruuTHOM MHAYKIMU. DJ1C nHIyKIMKA

3aKOH 3JIEKTPOMarHuTHON uHayKuu Papajies:

AD
3.4.3 E=——| =-@
At
Af—0
L
\d u': )
!
SOJIC MHAYKIWHU B IPsIMOM IIPOBOJHHUKE TUIMHOM |,
JABXKYIIEMCA CO CKOPOCTBIO
v
\'
344
(vl)
(
\'



)

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

Blvcosa

, [JA€ O — YI'OJI MCXKY BCKTOPOM Bu HOPpMAJIbIO

>

n

K IIJIOCKOCTH, B KOTOPOH JieXaT BEKTOPHI

>
-

luv

; €CIIH



L
B
B
, h
v
\'
TO
| E; 1= Blv
|E

Blv



3.45 [IpaBusio Jlenia

NHAYKTUBHOCT:
)
L=—
1
L
|
3.4.6
D
, umn @ = LI,
Camounaykiust. 9J1C caMOMHAYKINHN:
AT
E, :—L—L =L,
At —)
DHeprusi MarHUuTHOTO TOJIsl KATYIIKHA C TOKOM:
W = LI?
L= 2
W
L
3.4.7



LI

3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbI

Konebarenpubiil KOHTYp. CBOOOIHBIC 2JIEKTPOMAarHUTHBIC

KOHe6aHI/IH B HICaJIbHOM KOHe6aTeHBHOM KOHType:
[q[ t)=q,..sin( ot +@,)

If['fﬁ] =g, = e, cos( et + @) =I__ cos(cr +q))

®opmyna Tomcona:

T = 2m/LC
35.1 T
2
LC
, OTKyJ1a
2T 1
w=—=—
T LC



2

LC

CBs3b AMIUIMTYAbI 3apsaa KOHACHCATOpa C aMHJIHTYILOf/'I
CHIJIbI TOKa npu CBO60}IHI)IX SJICKTPOMArHUTHBIX

KOJICOAHMSIX B nACaAJIbHOM KoJIe0aTeIbHOM KOHTYpC:

Doz = —

()]

3aKoH COXpaHCHUA DHEPTUU B UACAJIbHOM KoJIEOATEIILHOM

3592 KOHTYpE:



3.6

3.5.3

354

3.5.5

3.5.6

3.6.1

3.6.2

BhIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE KosleOaHus. Pe3onaHc
[lepemennsii  TOok. IIpomsBoxmcTBO, mepegada |
noTpebyIeHue MEKTPUUECKON SHEprun
2 2 2 2
cus LIt CU Ll
-+ = b —
2 2 2

CBoiicTBa  3JEKTPOMArHUTHBIX BOJIH. B3anmnas

TER — cO1st.

Oopu€HTalusA BEKTOPOB B SHCKTpOMaFHPITHOfI BOJIHE B

BaKyyMe:

E1Blc

[Ixama 3JIEKTPOMATHUTHBIX BOJIH. [Ipumenenue

3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA

[IpssMOnMHENHOE pacpOCTpaHEHUE CBETA B OJHOPOJIHOMN

cpene. Toueunslii ucTouHuk. JIyu cBeta

3aK0OHBI OTpa’XCHHA CBCTA.

a=f



ofp
TT7777 777777
3.6.3 [TocTpoenne n300pakeHM B TUIOCKOM 3€pKajie
3aKOHBI IPETIOMJICHHSI CBETA.
[Ipenomnenue cpera:
nyisina = n,sinf.
n
1
sino
n
3.6.4 2
sinp.

AOGCOTIOTHBIN MOKa3aTeb MPEITOMIICHHUS:
c

Nasec = v

abc



OTHOCHUTENIBHBIN TTOKA3aTEIb MPEIOMIICHHUS
ng 1M

nOTH
1 U2

OTH



Xon J1ydeil B pu3Me.
\"1 = \'2 . ;?1}.1 = I?2}'2
CooTHOIIEHHE YacTOT M COOTHOIIEHHWE JIJUH BOJH IIPH

nepexoac MOHOXPOMATHYECKOIO CBETa 4YC€PE3 TpaHULY

pasaciia IBYyX ONITHYCCKUX CPCU:

nH,<mn )

ny

unp

[TosHOE BHYTpEHHEE OTpaKEHHUE.

HpeILCHBHHﬁ YTOJI IIOJIHOT'O BHYTPEHHETO OTPAKCHUSA:

. 1 n;
Sinay, = =—
Noru ny

Sina






Colwuparonue ¥ pacceuBaOIIME JTUH3BI. TOHKasl JTUH3A.

(DOKYCHOC pacCTosAHUC U OIITHYCCKAsA CHUJIa TOHKOM JTUH3BI:

D= 1
"~ F
D
3.6.6
F
1
®opmyIia TOHKOM JIMH3bL:
1 4 1 1
d f F
d
3.6.7 B
1
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Xon y4a, IpoIIeIuIero JMH3Y MO IIPOU3BOJIBHBIM YIJIOM
K e€ TTaBHOM onTuyeckoit ocu. Iloctpoenne n3odpaxenuit
TOYKHU U OTPE3Ka NPSIMOI B COOMPAIOIINX M PACCEUBAIOLINX

JIUH3aX U UX CUCTEMAX

QdoroanmapaT Kak onTuYeckud mpubop. [ma3z kak

3.6.9
ONTHYECKAsl CUCTEMA
WNurepdepennuss  cBera. KorepeHTHble  MCTOYHMKH.
VYcinoBust HaOdOAEHUS MAaKCUMYMOB UM MHUHHMYMOB B
UHTEp(EPEHIIMOHHON KapTHHE OT JBYX CHH(a3HbIX
KOT'€pEHTHBIX HCTOYHUKOB:
3.6.
.
MAKCIIMYMET — :l=2m;: m=0,£1.+2 +3
A
MITHIIMYMBI — ﬂ:{EmHJ;, m=0,t1,+2.+3
Hudpakuus ceeta. Judpakunonnas pemérka. YciaoBue
HAOJIIOJIEHUS] TJIaBHBIX MaKCUMYMOB IpU HOPMaJIbHOM
naleHU MOHOXPOMATHUYECKOTO CBETA C JUIMHOW BOJHBI A
Ha peméTKy ¢ nmepuoaom d:
dsing,, = miA,m=0,+/-1,+/-2,+/-3,..
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Hucnepcus cBeta

KBAHTOBAS ©®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOM Y AJIU3M
I'mnotesza M. Ilnanka o kBantax. ®opmymna [lnanka: E = hv

®otoHbl. JHeprus (HoToHa:
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Nmiynse doToHA:
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®oroaddexr. Ompbitet  A.I.  CroneroBa. 3akoHBI

4.1.3
dboTtordekra
VYpaBuenue DitHmreiHa 17151 hotodddekra:
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4.15 JlaBlieHue cBera.
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4.3.3

JlaBnenne  cBeTa
MOBEPXHOCTh U

MOBEPXHOCTh

Ha IIOJIHOCTBIO

Ha IIOJIHOCTBIO

OU3NKA ATOMA

[Inmanerapnas Mmoznenb aroma

OTpaKAIOIIYIO

HOTJIOLIAIOIITY IO

[Toctynater bopa. M3nyuenue u moruomnieHue (HOTOHOB

IIpU Iepexoac aroMa ¢ OAHOI0 YPOBHSA SHCPI'UH HA ﬂpyFOﬁZ
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JIuHeityaThie CIEKTPHI.

CriexTp ypOBHEH SHEPTUU aTOMa BOAOPOA:
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OU3NKA ATOMHOI'O SJPA

Hyxnonnas monens siiapa ['elizenoepra — MiBanenko. 3apsi

sapa. MaccoBoe uncio sapa. M30Tonsl

PannoakTUBHOCTB.

Anbda-pacnan;
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bera-pacna.

DNEeKTPOHHBIN B-pacnan;
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3aKkoH PAaAOAaKTUBHOIO pacriaaa:
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[Iycth M — Macca paguoakTUBHOIO BellecTBa. Toraa
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YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Guzuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuiit H.H. nox
penakmueit [lapdentreBoii H.A., AkninonepHoe obmecTBo «31aTenscTBo
«IIpocsemienue»

» dusuka, 11 xirace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoii H.A., AkninonepHoe o6mecTBo «M31aTenscTBo

«IIpoceemienue»

METO/INYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

Metonuueckue nmocodbust mo cepun "Jluaus YMK I'. A. Msakumesa, M.A.
[TerpoBoii. duzuka (10-11) (b)"

Msxumes I'.51. ®usuka. 11 kiacc: yue0. st o01ieo0pa3oBaT. OpraHu3aliuii:
6a30BsIil ypoBens/ I'.S1. Mskumes, b.b.byxosues, B.M. Yapyrusn; mox pex.
H.A. IlapdpentreBoit.-7-e uzn.-M.: Ilpocsemenue, 2022.-416 c.: un. —
(Knaccuueckuit kypc).

KacbsinoB B.A. ®u3zuka. 10 knacc. YrinyOneHHbIN ypoBeHb. Y YeOHUK - 8-

u3. crepeotun. M.: 2024 . - 415 c. (Poccuiickuii yueOHUK)

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

http://class-fizika.ru/a.html
https://videouroki.net/video/fizika/11-class/fizika-11-klass/

bubmmoreka [JOK

https://m.edsoo.ru/
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