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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IOJIO)KCHHH W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 0O0Opa3oBaTelbHOM
nporpammebl, npeacraBieHHbIx B ®I'OC COO, a takke ¢ ydéroM deaepaibHOl padoueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnomaBaHus ydeOHOro mnpenmera «Du3uka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuwiickoii  @Denepanuu, peaau3ylOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe TPOTPAMMBI.

[Iporpamma 1o (¢u3mke ompenenseT o0s3aTeIbHOE TMPEAMETHOE  COJAEp)KaHHe,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BAaTEIbHOCTh M3YUEHUS TEM U pa3JelioB y4yeOHOIo
npeaMera ¢ y9€TOM MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTel oOywaromuxcsi. Ilporpamma mno ¢usuke gaér
MIpE/ICTaBICHUE O LIENAX, COJepKaHUM, oO0lel cTpaTeruu oOy4yeHHs, BOCIIUTAHUS U Pa3BUTUS
o0yJaromxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

N3ydyenne kypca @u3uku yriayOJa€HHOTO YpOBHS IO3BOJIAET pealu30BaTh 3agadu
npodeccnoHaIbHON OpUEHTAllUK, HAIpPaBJIEHO Ha CO3J@aHUE YCIOBHUH JUISl MPOSIBICHHS] CBOUX
UHTEJJIEKTYaJbHBIX W TBOPYECKUX CHOCOOHOCTEH KaXIbIM OOy4arolMMCs, KOTOpbIe
HEOOXOIUMBI NIl TPOAOJDKEHUs oOpa3oBaHMs B OpraHM3alusax MpodeccHnoHaTbHOTO
00pa3oBaHUs 1O Pa3TMIHBIM (PU3UKO-TEXHUIECKAM ¥ HHKCHEPHBIM CIIEIIHATBHOCTSIM.

B nporpamme mno ¢usuke ompenensrorcs IUIAaHUpYyeMble Pe3yabTaThl OCBOEHHS Kypca
¢bu3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUsA: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HaydHO-MeTO10/10THYeCKOM OCHOBOM sl pa3paboTKH
TpeOOBaHMH K JIMYHOCTHBIM, METANPEIMETHBIM U INpPEIMETHBIM pe3yibTaTaM oOydaroIuxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro o01ero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3MKM Ha YriayOl€HHOM ypOBHE, B TOM
qucJie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUs;

cojJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep M MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMHU (PU3UKU /17151 COCTABIICHUS CBOUX pabOUUX IPOrpaMM.

IIporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPUYECKYIO WHUIMATUBY Yy4YUTEIEH U
IPEJOCTaBIIeT BO3MOXHOCTH JUISI peai3allii Pa3iIUYHbIX METOAWYECKHX IOJIXOJI0B K
[IPENoaBaHui0 (U3MKU Ha YriyOJIEHHOM YPOBHE HIpPU YCIOBHM COXpaHEHHs 00s3aTelbHOM
YacTH COJEp KaHus Kypca.

dusmka Kak Hayka o Haubosee OOIIKX 3aKOHAX MPUPO/Ibl, BBICTYIAs B KAYeCTBE y4eOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarolleM MUpE.
HIkonbHBIH Kypc ¢(U3MKM — cHCTEMOOOPA3yIOUIMA Ui €CTeCTBEHHO-HAYyYHBIX Y4eOHBIX
MIPEIMETOB, MMOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3ydaeMbIX
XuMuel, ouosoruet, guznyeckoit reorpadueil u actpoHomuen. Vcnosab3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, MOJY4YEHHsS HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBaMu. M3ydyeHune (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dopMHUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSATh Hay4YHbIH METOJ MO3HAHMS IIPU BBITTOJHEHUH UMH Y4eOHBIX HCCIEIOBaHUM.



B ocHOBY kypca (hu3HKU Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHus MOJOXKEH PSl UACH,
KOTOPbIE MOKHO paccMaTpHUBaTh KaK IPUHLUIIBI €0 OCTPOEHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEHM KypC SABISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBeTCTBUM € HEM Marepuan Kypca (U3UKH OObEIMHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B Kypce siBisiercs (GpopMHUpOBaHHE MPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U I1OJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus npeanonaraeT uCHojab30BaHuE T'YMaHUTaApPHOTO
noTeHana (Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTHUS (PH3HUKH C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuxnaonoii  nanpaenennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPENIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TeOpHUil U 3aK0HOB. IIpu 3TOM paccmarpuBaroTcs Ha ypoBHE OOLIUX MPEICTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoen 3Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJEp)KaHus,
MOCBAIMIEHHBIX IKOJIOTUYECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a Takke 00CyX AeHUsI Tpo0IeM palliOHAIBLHOTO MPUPOOIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHus MPOrpaMMbl MO (U3HMKE JOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CHUCTEMHO-AESITeTbHOCTHOTO noaxoAa. Jlyig pusnku peanusanusi STUX IPUHLIUAIIOB Oa3upyeTcs Ha
WCIOJIb30BAHUU CaMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JeHCTBYIOIIEro ¢akTopa
yueOHOoro mpouecca. /[l yrayOGnéHHOTOo YpOBHST — 3TO CHCTEMa CaMOCTOSITETBHOTO
YUYEHHYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (POHTANbHBIE YYEHUYECKHE OIBIThI MpHU
W3y4eHUH HOBOTO Marepuania, J1abopaTopHble pabOThl W PabOThl TWpakTukyma. [lpu 3TOM
BO3MOXHBI JBa crioco0a peanu3auuu (GU3NYecKoro MpakTukyma. B mepBoM ciiydae MpakTHKyM
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO MOCiE MEPBOrO0 M BTOPOTO TMOJYrOJAWH B
KaKJOM M3 3THUX KiaccoB. BTopoil cnoco® — 310 uHTerpauus paboT MpPakTUKymMa B CHCTEMY
1abopaTopHbIX paboOT, KOTOPBIE MPOBOIATCS B Mpollecce u3ydeHus paszzaena (temsl). [Ipu sTom
moJ paboTaMu MPaKTUKyMa MOHUMAETCSl CAMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 00OOIIEHHOTO BUa 6€3 MOIIaroBOi HHCTPYKIIUU.

B nmporpammMe no ¢usrke cuctemMa ydeHHYECKOro IKCIEPUMEHTa, JabopaTopHbIX padoT U
MIPaKTUKyMa MpPe/CTaBlIeHa eIUHBIM MepeyHeM. BoIOOp TeMaTHKu Ui 3TUX BUIOB YICHUUYECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS y4aCTHHKAMU 00pa30BaTEIbHOIO IMpoliecca MCXOIS U3
OCOOCHHOCTEHl MOYPOYHOIO TUIAHUPOBAaHUSA M OCHamleHus kaOuHeTa ¢usuku. Ilpu sTOoM
obOecrieunBaeTcs OBJaJeHHE OOYYAIONIMMUCS YMEHHUSMU MPOBOAUTH MPSMBIE U KOCBEHHBIC
WU3MEpEeHUs, UCCIEeNOBaHMs 3aBUCUMOCTEH (U3NYECKMX BEIMYUH U TOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3aj1ad. [Ipu sTom
JUIA pacu€THBIX 3a7ad IPUOPUTETOM SIBIIAIOTCS 3aJa4M C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJIENbIO, MO3BOJISAIONINE MPUMEHATh U3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfesia Kypca, TaK U MHTETpUpys NPUMEHEHHE 3HAHUM U3 pas3HbIX pas3nenos. s
KayeCTBEHHBIX 3a/lay IMPHOPUTETOM SIBJISIOTCS 3aJaHus Ha OOBsICHEHHE/NpeacKa3aHue
npoTeKaHust GU3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbIOOpa
¢u3nvecKoit MOIeH Ul CUTYalluu MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tmporecca Kypc (U3MKH yriIyOJIEHHOTO YpPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs JOJDKEH H3y4yaTbCs B YCIOBHSX IpeAMETHOro kaOmHera. B kaOunere
(bU3UKK TODKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYIOBAHUE /ISl BHITIOHEHUS YKa3aHHBIX
B IporpamMme 1o (HU3MKE YIEHHYECKHUX OIBITOB, Ja00OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaKXe JEMOHCTPALMOHHOE 000pyI0BaHUE.

JlemoHCcTpanmoHHOEe 000pymoBaHHe (HOPMHUPYETCS B COOTBETCTBHU C IMPUHIUIIOM
MUHUMAaJbHON OCTATOYHOCTH U 00ecredynBaeT MOCTAaHOBKY IEPEUYHCIEHHBIX B IIPOrpamMMe 10
¢u3nKe KITIOYEBBIX JAEMOHCTpALMH /JIsi HMCCICJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPUYECKUX U (DYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JlaGoparopHoe o0opynOBaHUE UIsI YYEHHUUECKHUX INMPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U OOecleunBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaroniuxca. TeMmarndyeckue KOMIUIEKTHI J1TaDOPaTOpPHOTO 0OOPYAOBAHMS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX M LU(POBBIX MpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpOBaHHE UHTEpPECA U CTPEMIICHHS 00YJAIOIINXCS K HAYYHOMY M3Y4YEHUIO TIPUPOIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUH O HAYYHOM MeETOoJe IMo3HaHUus U  (HOpPMUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(¢hopMHUpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3y4€HHS OCHOB CTPOCHHUS
Matepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHUE YMEHHH OOBSCHSATH SIBJICHUS C UCIOJIb30BAHHUEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE NPEACTaBICHUH O PONM (U3UKU Al Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEACTaBIEHUN O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaTIbHON
NeATeNbHOCTH, CBS3aHHBIX C (U3UKOHM, MOJIrOTOBKA K JalbHEHIIeMy OOY4YEHHIO B 3TOM
HaIlpaBJICHUN.

JlocTikeHne 3TUX Lened oOecrneunBaeTcs pelIeHHeM CIEAYHIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YPOBHE CPEIHEro 001ero 0opa3oBaHus:

puoOpeTeHue CUCTeMbl 3HaHUH 00 OOWMX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUSX, BKIIOUAs MEXAHUKY, MOJIEKYSIPHYIO (PU3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(opMupoBaHHE YMEHUIN PUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS (PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS NPAKTHUECKUX PELICHUH B IOBCEAHEBHON )KU3HU;

OCBOEHME CIIOCOOOB pelIeHUs PA3IMYHBIX 33a]au C SIBHO 33/laHHON (pU3HUECKON MOJENbIO,
3aja4y, MOJpPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (PU3MUECKOW MOJEIH, aJeKBaTHOM
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33]ja4 MHKEHEPHOT'0 XapaKTepa;

MOHMMaHUe (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILIYIO CPENY;

OBJIAZICHUE METOJaMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHMUS U MPOBEICHUS (DU3MYECKUX
SKCMEPUMEHTOB, aHalIW3a W MHTEepIpeTanuy HWHQPOpMaluu, ONpeAeTeHUs JOCTOBEPHOCTU
IIOJIyUEHHOTO PEe3yJIbTaTa;

CO3JaHME YCIOBUH JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKON
NESITEIbHOCTH;



pasBuTHE HHTEpeca K cepaM npodeccruoHaIBHON NeATENBHOCTH, CBI3aHHOM ¢ (DU3HKOM.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBI YpOBEHb H3Y4EHUS
yuebHoro mnpeamera «®DHU3MKa» Ha YPOBHE CpPEAHEro oOmero ooOpa3oBaHHMs BHIOMpAeTCs
00yJaIONUMUCS, TUIAHUPYIOIIUMH TPOJIOJHKEHHE 00pa3oBaHUs IO CICIHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOon€HHBIN ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipemiaraemsrii B mporpamme 1o (pu3uKe NepedeHp JTa00paTOPHBIX U MPAKTHYECKUX PadOT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JEJaeT BHIOOp MpoBeACHUs TabopaTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromInXCs.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo NO3HAHUS IPUPO/bI.

®msuka — (yHIaMeHTalbHAs Hayka O mpupoje. HaydHplii MeToa MO3HaHUS U METOJbI
UCCIIEIOBAaHUS (PU3NUYECKUX SBJICHUH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUS MpUpoabl. HabnroneHne u SKCriepuMeHT B
busuke.

Crnioco0bl n3MepeHns (U3NYECKUX BEIHUYMH (QHAJIOTOBBIE U IU(PPOBBIE M3MEPUTEIHHBIE
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3nYecCKUX BeIUUUH (a0COIIOTHASE U OTHOCUTEIIbHASA).

MonenupoBanue (U3NYECKUX SIBICHUH M MPOLIECCOB (MaTrepuaibHas TOYKa, aOCOJIIOTHO
TBEPOE TENO0, UACaIbHAs )KUJIKOCTh, U/I€aIbHBIN ra3, TOUueuHbIi 3apsn). ['unoresa. duznueckuit
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Pons u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOH HayyHOW KapTHHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, nPAKmMuKym.

W3mepenue cuibl TOKa W HAmpsDKEHUS B €M TOCTOSHHOTO TOKa MpPHU TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENIBHBIX TIPUOOPOB.

3HakoMCcTBO ¢ 1MGpoBoil naboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYMH IIPYU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JIBWKEHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3a7ja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopusi.

Ilepemerienue, ckopocTh (CpelHsisl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBLHON TOYKH, UX MPOEKLIUHU HA OCH CHCTEMbI KOOpAMHAT. CIlI0’KEHHE NEPEMEILECHUN U
CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOIMHEWHOE JBIKEHHE. 3aBUCUMOCTb KOOpJUHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUalbHOW TOYKU OT BPEMEHH U UX TpapUKH.

CBobosHOE majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tena, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPINHAT, CKOPOCTU U YCKOPEHMSI MATEPUAIBHON TOUKH
OT BPEMEHH U UX I'papUKH.

KpuBonuneliHoe nBUkeHUE. J[BUKEHUE MAaTEpUAIBHONW TOUKH 110 OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. [lepuon m wacrora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHI€HIMATBbHOE) U TIOJIHOE YCKOPEHHE MaTepUalIbHON TOUKH.

TexHudyeckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIUIOMETP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepejaul, CKOPOCTHbIE JTHU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl 0TCUETA, WIITKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanyst npeenbHoro nepexoaa U N3MepeHre MTHOBEHHON CKOPOCTH.



[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIII0OM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH pu JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpa3oBanme YriI0BOH CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH MBUKEHUSI OJHOTO M TOTO K€ Telia B Pa3HbIX
cucTeMax OTCU€Ta.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHHUSI C LIENIbIO ONPEIETICHNUS] MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHus TpH MOPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHHUHM TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHus: cBOOOTHOTO MasieHusl (PEKOMEHI0BaHO KCI0JIb30BaHUE HU(PPOBOH
nabopaTopun).

N3ydenue nBuxeHHs Tena, OpOLIEHHOTO rOpU30HTaIbHO. [IpoBepka rumoressl o npsiMoin
MIPOMOPLHOHAIBHOM 3aBUCUMOCTH MEX]Ty JAIbHOCTHIO TOJIETA U HAYaJIbHOM CKOPOCTHIO Tea.

N3ydenue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO MOYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia OOpalieHHs] KOHHYECKOro MasTHUKa OT €ro
rapaMmeTpoB.

Tema 2. /lunamuxa.

[IepBsbiit 3akoH HproToHa. MHEpumManbHble cucTeMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHIMn cynepno3uimu CHil.

Bropoii 3akon HeroTOHA 1j11 MaTepuaaIbHON TOUKH.

Tpetnii 3akoH HproTOHA 119 MaTepuaibHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHOM MacCCHhI.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHl M OT reorpauueckoil MmUpoThl. JIBIKeHHe HEeOeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXyIIEerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHHS M CUIa TPEHHUS ITOKOS.
Kosddunuent tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WIIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUS.

Hasnenue. ['ugpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckre yCTpOHCTBA M TEXHOJOTMYECKHUE IMPOLECChl: MOAUIMIHUKH, JIBHKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TN B MHEPLHUATBHBIX M HEMHEPIMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByX HLMJIMHIPOB WM WIIAPOB PAa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIILHO HEMHEPIIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOILIEH MPUITIOKEHHBIX K T€NY CHJI C IPOU3BEACHUEM MACChI TeJla
Ha €ro YCKOPEHHUE B UHEPIUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIEHCTBUIO.

HesecomocTs.



Bec Tena npu yckopeHHOM NOIBbEME U NTAJCHUH.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THMOTE3BI O HE3ABUCHUMOCTH BpPEMEHU JABMXKEHUS OpyCcKa IO HAKJIOHHOMU
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE U PE3UHOBOM
oOpasiie, oT ux jaedopmarium.

N3yuenune nBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JErkui OJIoK.

N3mepenue kordduiirieHTa TpeHUs M0 BETWYHHE YTIIOBOTO KOY(PPHUIIMEHTA 3aBUCUMOCTH
Fip(N).

WccnenoBanue JABwkeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IEpEMEHHBIM
K03 (HUIIMEHTOM TPEHHUS.

N3yuenune nBmxeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teno. [locTynaTenbHoe U BpalaTelbHOE JBWKEHUE TBEPJOTO Tea.
MoMeHT cuiibl OTHOCHUTENbHO ocu BpauieHus. [lnevo cumbl. CroxeHue Cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOLECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunasl paBHOBECHSI.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomot, nPAKMUKyM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc maTepualbHOW TOYKH, CUCTEMBbI MaTepHalIbHBIX ToueK. LleHTp Macc cucrembl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummynbca MarepuaibHOM TOukH. [IpencraBieHne O COXpaHEHMH MOMEHTA
HMITYJIbCa B HEHTPAIbHBIX MOJISX.

PaGota cunbl Ha ManioM W Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencraBieHue
paloThI CUJIBIL.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loreHumaneHble U HEMOTEHUHAIbHbIE cUibl. [loTeHnuanbHas sHeprusi. [loTeHnuanbHas
SHeprusi ynpyro aeGopmMupoBaHHOW MpyXHHBL. [loTeHIMabHAsS YHEPrUs Tela B OJHOPOIHOM



rpaBUTalMOHHOM ToJie. [loTeHuuanbHas sHEprust Tejia B PAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHYTpH M BHE I1apa). Bropast kocmudeckast CKopocThb. TpeTbst KocMUYecKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMAILHBIX CHUJ ¢ U3MEHEHHUEM MEXaHMYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHnue bepHymiM s MACAIBHOM MKUJKOCTH Kak CJIEACTBUE 3aKOHA COXPAaHECHUS
MEXaHUYECKOHN DHEPTUN.

TexHuyeckre yCTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTY CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PabOTHI.

B3anMHuble npeBpalieHns KMHETHUYECKOW M NOTEHIMAIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu Ipu CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomui, npaxmuxKym.

N3mepenue ummynbca Tena no TOpMO3HOMY MYTH.

N3mepenue cuitbl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOWIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TeJa C UMITYJTBCOM CHJIBL.

HccnenoBanue coxpaHeHUs: HMITyJIbCa IPU YIPYTOM B3aUMOJICHCTBHH.

H3Mepenne KUHETUYECKOM SHEPTUM TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME U3MEHEHHS MIOTCHIIMAIEHON YHEPTUHU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUHU TeJa M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/sipHast pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIE TIOJOXKEHHUSI MOJICKYIsipHO-KuHeTHuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKEHHSI M B3aUMOJICHCTBUS
yacTull BenlecTBa. MoJienu CTpOCHUS T'a30B, KUJIKOCTEH U TBEPABIX Tell U 0OBSCHEHHUE CBOWCTB
BEI[ECTBA HAa OCHOBE 3TUX Mojened. Macca u paszmepbl MoJekyn (atomoB). KomudectBo
BewectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. Illkama Temmepatyp
Llenbcus.

Mopenp uaeanbHOr0 raza B MOJIEKYJISIPHO-KMHETUYECKOW TEOpHUM: 4YacTULBl Tras3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconroTHas TeMIieparypa
(mkana Ttemmepatyp KenpBuna). 3akon Janerona. M3omporecchl B HOEalbHOM Tra3e C
MOCTOSIHHBIM KOJTMYECTBOM BelecTBa. | paduueckoe mpeacTaBieHUue H30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

CBsi3b MEXJy JaBICHUEM U CpeOHEH KHWHETUYECKOM »HSHEeprued MoCTynaTelbHOTOo
TEIUIOBOTO JIBIDKEHHUS MOJIEKYJI UACAIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KMHETUYECKON TEOpUU UACATBHOIO ra3a).

Cesi3b  aOCONIOTHOM  TeMIiepaTypbl TEPMOJAWHAMUYECKOW CHCTEMBI CO CpeaHei
KHMHETHYECKOM 3Heprueil NocTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YacTHIL.



TexHuueckre yCTpPOHCTBA W TEXHOJIOTUYECKHE TPOLECCHl: TEPMOMETp, OapoMerp,
[I0JIyY€HUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHUIL BEILIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO JIBUKEHUSI.

Huddys3us xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHne MOJIEKYIL.

Mopenu KpUCTaNINYECKUX PEIIETOK.

Habmronenue u riccnenoBaHue U30MpoIECCOB.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomuot, nPAKMUKYM.

HccnenoBanue npouecca yCTaHOBIIEHUS TEIUIOBOTO PABHOBECHUS MIPH TEIJIOOOMEHE MEKTY
ropsiueil ¥ XOJOJHOM BOJOM.

N3ydyeHne wu3zoTepMHuecKoro mporecca (pPeKOMEHJOBAHO MCIOIb30BaHUE LU(POBOH
nabopaTopun).

N3ydenne n30XopHOTO Mpolecca.

N3ydenue nzobapHoTro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennogvie mauiunol.

Tepmogunamuueckass  (TJ])  cucrema. 3ajaHue  BHEIIHUX  YCIOBMM  JJIA
TEpMOJMHAMUYECKON  cHCTeMbl. BHemHue ©  BHyTpeHHHE mapaMmeTpbl. Ilapamerpsl
TEPMOJUHAMUYECKON CHCTEMBI KaK CPEJHUE 3HAUYCHHS BEJIWYUH, ONMKCBIBAOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoarHamuku. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeanpHOrO rasa B TEPMOJAMHAMUKE — CHCTEMa YpPAaBHEHHWI: YypaBHEHHUE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEW SHEPruu. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauusi YacTull, BBICOKME Temmeparypbl. BrlpaxeHnue nis
BHYTPEHHEH 3HEPruy OJHOATOMHOI'O UJEAIIBHOIO ra3a.

KBa3ucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco® HW3MEHEHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMHYECKOU
cucTteMbl 6e3 coBepieHus paboThl. KoHBEKIuS, TEIIONPOBOJHOCTD, U3Iy4YCHHUE.

KonnuectBo Temnorsl. Temno€MKOCTh Tena. YAenbHas M MOJSpHas TEIJIOEMKOCTH
BelllecTBa. YpaBHeHHE Maiiepa. YaenbHas TemjoTra CropaHus TomuiMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Terionepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[lepBrIif 3ak0oH TepMoaAUHAMUKU. BHyTpeHHsist sHeprus. KomudecTBo TernoTsl u paboTa
KaK Mepbl U3MEHEHUs BHYTPEHHEN SHEPTUU TEPMOJIMHAMUYECKON CHCTEMBI.

Bropoii 3akoH TEepMOOMHAMUKH [UIsi PAaBHOBECHBIX MPOIECCOB: YEpPEe3 3aJIaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl MPOXOAUT ETUHCTBEHHAsl aauadara.
AGcomoTHas TemmepaTypa.

Bropoii 3akoH TepMOJAMHAMHMKHU JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTY OT Oojiee XOJIOMHOTO Tena K Oosiee Harperomy ©Oe3 kommnencanuu (Kmaysuyc).
HeobpaTumocTs TpUpOIHBIX TIPOIECCOB.



[Tpunnume! geictBus TertoBbix mamuH. KITI.

MakcumanbHoe 3HaueHue KII/. Huxn Kapho.

DKOJIOTHYECKHE aCHEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUTaTeneil. TemioBoe 3arps3HeHue
OKpYKaroLEen Cpeibl.

TexHuueckre yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOIECCHI: XOJOJAWIBHUK, KOHIUIIMOHED,
TU3ENbHBIA U KapOIOpaTOpHBIA JIBUTaTeld, mapoBas TypOWHA, TOJIyYEHHE CBEPXHU3KUX
TeMIeparyp, YTHIU3alMs «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacoca,
yTHIM3aUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

emoncmpayuu.

N3menenue temiiepaTypsl pu aquadaTHIeCKOM PaCIIUPEHUH.

Bosgymnoe orauso.

CpaBHEHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOJ1€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomuvt, nPAKMUKYM.

N3mepenune yaenbHOM TeMI0EMKOCTH.

HccnenoBanue mporiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agumabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3M DPHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPHI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanne u koHAcHcamus. lcnapeHue wu KumneHue. YenbHas TEIUioTa
nmapooOpa3oBaHMUsL.

Hacpiiiennele ¥ HeHachbllleHHbIE Taphl. KadecTBeHHas 3aBUCUMOCTH IUJIOTHOCTH M
JABJICHUS HACBIIICHHOTO Tapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpPaTypbl KUIIEHUSI OT JIaBJICHUS B KUJKOCTH.

Bnaxxnocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTD.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIie Tena. AHU30TPOIIUS CBOMCTB KPUCTAJIIOB.
[InaBnenne u KpucTauM3anus. Y AelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmarnuu tBEpHOTO Tena. Pactsokenune u cokarme. Caur. Monyne HOnra. Ilpenen
yopyrux nedopmarmii.

TennoBoe pacIIMpeHHUE KUIKOCTEH M TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacUIupeHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWM YaCTHI] BEIIECTBa KaK MPUYMHA TEIIOBOTO pPACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (pa30BBIX MEpPexoaax.

YpaBHEHHE TEILUIOBOTO OaslaHca.

[ToBepxHocTHOE HaTsDKeHHE. Koad(UIIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KanmusuisipHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM MTOBEPXHOCTHIO kuakocTh. dopmyia Jlamaca.

TexHuueckre YCTpPOCTBA UM  TEXHOJOTMYECKHWE TMPOLIECChl: JKUJIKUE KPUCTAIUIbI,
COBPEMEHHBIE MaTepUAIbI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUSI.



OnpITHI C MBUIBHBIMU IJIEHKAMHU.

CmauuBanue.

Kanunnsipuele siBneHus.

Moneny HEeHbIOTOHOBCKOM JKUIAKOCTH.

CriocoObl MI3MEpPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMUYECKOTO BELIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix nqedopmartuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbAA.

N3yuenune CBOKCTB HACBIIEHHBIX ITAPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl HapoB B IOMEUICHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

UccnenoBanue 3aBucUMOCTH JedopMaliuu pe3MHOBOrO 00pasiia OT MPUIIOKEHHON K HEMY
CHJIBI.

Pa3znesa 4. DiiekTpoauHamMuKa.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MPOSBICHU. DJIEKTPUYECKUN 3apsala. J(Ba BUAA SIEKTPUUYECKUX
3apAnoB. IIpOBOJHWKM, IUAIIEKTPUKH M MOJIYIPOBOJHHUKH. OJIEMEHTApHBIA SIEKTPUYECKUN
3aps. 3aKOH COXPAHEHUS IEKTPUUECKOTO 3apsa.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpuyeckoe noJie. Ero neiictere Ha JIEKTPUYECKUE 3aPsIIbl.

Hamnpspxkéaaocts  anektpuueckoro mojist. [IpoOHbId 3apsan. JluHuM  HanpsHKEHHOCTH
ANEKTPUUECKOTO N0JIs. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh AMEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHUMANIOB U HAIPSKEHUE.
[loreHumaneHass  »sHeprus  3apsga B DJIEKTPOCTATUYECKOM  IIOJIE. [ToTenuman
ANEKTPOCTATUUECKOro mojs. CBsA3b HANPsHKEHHOCTUM NOJIE M PA3HOCTH MOTEHLUAIOB JUIA
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUHMI CyneprO3UIUuU JIEKTPUYECKUX TTOJIEH.

[lone toueunoro 3apsiga. Ilonme paBHOMepHO 3apsbkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo o0bémy miapa. I[lonme paBHOMEpHO 3apsKEHHOW OECKOHEYHOM IIOCKOCTH.
Kaprunbl nuHMi HanpsHKEHHOCTU 3TUX MOJIEH M SKBUIIOTEHIUAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I0JI€. Y CIOBUE PABHOBECHUS 3apsIOB.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM M0JI€e. J{uaneKkTpuieckas MpoOHUIIaeMOCTh BEIIECTBA.

Kounpnencarop. DneKTpoEMKOCTh  KOHJAEHCATOpA. DONeKTpOEMKOCTh  IUIOCKOTO
KOHJICHCATOPA.

[TapannensHoe  coenuHeHue  KoHAeHcaTopoB.  IlocnemoBarenbHO€ — coeqUMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

JIBUKEeHHE 3apsHKEHHON YacTHUIbI B OJTHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHnueckre ycTpoNCTBa M TEXHOJOTMYECKHE IMPOLECCHI: 3JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJICHUE YIEKTPOIprOOPOB, KOHACHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



YeTpoUCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUYECKOE MOJIE 3aPSHKEHHBIX IAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHUKH B 3IEKTPUYECKOM IIOJIE.

DNeKTpoCcTaTUYECKas 3alIuTa.

YCTpoicTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M EPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCAaTopa OT IUIOIIaJd IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOTro MOJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka U pa3psKa KOHIEHCATopa Yyepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKkmuKym.

OneHka cu B3aMMOJIEHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpaliieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUI0 M3ITyYeHUs
CBETO/INO/1A.

N3ydeHnue nmpoTekaHus Toka B II€MH, COepsKalieil KOHIeHCcaTop.

Pacnipeniennienne pa3sHOCTH MOTEHUUANOB (HANpsDKEHWs])) TIPU  MOCIEA0BATEIbHOM
COEJIMHEHUH KOHJIEHCATOPOB.

NccnenoBanue paspsiga KOHJIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlil IneKmpuyecKuii mok.

Cuina toxka. [TocTosSHHBIN TOK.

VYcnoBus CyIIECTBOBAHMSI IOCTOSIHHOTO — AJIEKTPHUYECKOrO TOKA. VICTOUHMKM TOKA.
Hanpsioxenune U n DJ1C é&.

3akon OMa Jy1s ydacTKa ETH.

ONEeKTpUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTHUBJIEHUS  OJHOPOIHOTO
MIPOBOJIHUKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOr0 CEYEHUs. YIENbHOE CONPOTUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, MNapayIeIbHOE, CMEIIAHHOE COEOUHEHUE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux nene. [Ipasuna Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH JIxoynsa—Jlenna.

MoniHOCTh 3JEKTPUYECKOTO TOKA. TerioBast MOUTHOCTb, BbIJIESIEMAsl HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBJICHUE MCTOYHHMKAa Toka. 3akoH Oma g TOJHOM
(3aMKHYTOM) 3NIeKTpUYecKoi 1enu. MoIHOCTh HCTOYHUKA ToKa. KopoTkoe 3aMbIKkaHue.

KonneHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECChl: amMIepMeTp, BOJIbTMETD,
peocTaT, CUETUMK IMEKTPUUIECKON SHEPTUU.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHHS MJIs PE3UCTOPa, JIAMIIBI
HaKaJIUBaHUs U CBETOJHO/IA.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOIEPEYHOI0 CEYEHUsI U MaTepHaa.

UccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBJIEHUS MPU TOCTOSHHOM
HaIpsKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMblKaHHE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Crioco0bl coeTMHEHUsT UCTOYHUKOB ToKa, DJIC Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEX/1y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMEIIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenbHOTro CONPOTUBIICHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npejiena u3MEpeHus: amnepMmeTpa (BoJIbTMETPaA).

N3mepenue 3/1C 1 BHYTpPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu D/1C raibBaHUUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/1y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B IICTIH.

NccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunelx cpeoax.

DnexTpuuyeckass MNPOBOAMMOCTh PpA3IMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCUMOCTh  CONPOTHUBIIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKUN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CpoiictBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS TUCCOLMALUS. DIJIEKTPOJIN3.
3akonsl Dapanes A4 SIEKTPOIIN3A.

DNeKTpUYecKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
PaznuuHble TUIIBI cCaMOCTOSTENBHOTO pa3psiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUWE: Ta3opa3psaHble JIAMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYHNPOBOAHHUKOBBIE NMPUOOPHI: IHOJM, TPaH3UCTOp, (poTommon,
CBETOJMOJ], TalbBaHWKA, padUHUPOBAHUE MEIU, BBbIIUIABKA AIIOMUHHUSA, AJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AYXa.

CpaBHeHME IPOBOJUMOCTH METAJIJIOB U TOJYIIPOBOJHUKOB.

OHOCTOPOHHSSE TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsia 0THOBAJIEHTHOTO UOHA.

HccnegoBanue 3aBUCUMOCTH CONTPOTHUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CrniocoObl u3MepeHus GU3NMUECKUX BEIMUUH C MCIIOIh30BAHHEM aHAJIOTOBBIX U MU(POBBIX
W3MEpPUTENBHBIX TMPUOOPOB W  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH U3MepeHud  Qu3myecknx BenuuunH. OIeHKa TpaHUIl
IIOIPELIHOCTEN.



[IpoBeneHne KOCBEHHBIX HW3MEpPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKa MPEATIOKEHHBIX THIOTE3 (BBIOOp M3 pabOT, ONMMCAHHBIX B TEMAaTHYECKUX
pazznenax «Y4eHUUECKUi 3KCIIepUMEHT, JabopaTopHble paboThl, TPAKTUKYM).

MexnpeameTHble CBSI3H.

Nzyuenne xypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS € yIETOM
COJIEp)KaTeIbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcaMH MaTeMaTHKH, OWOJIOTUH, XHUMHUH,
reorpaduu 1 TEXHOJIOTHH.

Mestcnpeomemmnovie nonamusa, c6A3aHHble C UFYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBIICHUE, HAYYHBIH (akT, THUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHe,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELIHOCTH U3MEPEHUN, U3MEPUTEIIbHbIE
puOopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peiieHue cucteMbl ypaBHeHui. Jluneilnas QyHkuus, mapaboa,
runep6oia, ux rpaduku u cBoiictsa. Tpuronomerpuieckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTAaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M MX MPOEKIUH Ha OCU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe NBUKEHHE B KUBOU Mpupoae, nuddysus, ocMoc, TemIoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOTO TOIJIMBA JJISI BBIPAOOTKH «TEIJIOBOI» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIpHBIE SBJICHUS B PUPOJIE, AEKTPUUECKHE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydyeHHe HaHOMAaTepHaJloB, TETJIOBbIE CBOMCTBA TBEPABIX T, JKUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, OJJEKTPUYECKHUE CBOMCTBA METAIOB, 3JEKTPOJIUTUYECKAS
JCCOLMaIus, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpaghua: BnaxxHOCTh BO3/yXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHHUN C UCIOIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KUAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, pemérdyarbie
KOHCTPYKIUH), UCIIOJIb30BAHNE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (TMPOCKOI, BOJOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJWUJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHUST COBPEMEHHBIX MaTepuajoB, B TOM  YHCIeE
HAHOMATEPHAJIOB, W  HAHOTEXHOJIOTMH,  d3JEKTpocTaTHyeckas  3aluTa,  3a3eMJICHHE
ANIEKTPOTPUOOPOB, ra30pa3psIHbIC JaMIIbl, ITOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pasznea 4. DiiekTpoamHamMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE NMOCTOSIHHBIX MAarHUTOB U IIPOBOJHUKOB C TOKOM. MarHutHoe IOJIE.
Bexrop marauTHOM MHAYKUMHK. [IpyUHIUN Cyniepno3uLMy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
UHIYKLHUN.

MarsnuTHoe 1oJje MPOBOJAHUKA C TOKOM (TPSAMOIO IMPOBOJHHUKA, KaTYIIKH M KPYroBOTO
BUTKa). OnBIT DpcTena.

Cuna AmMriepa, €€ HalrpaBJIEHUE U MOYJIb.

Cuna Jlopenna, €€ HampaBieHME M MOAYJb. JIBWKEHHE 3apsyKEHHOW YacTUIBl B
OJIHOPOJJHOM MarHUTHOM moJie. PaboTa cuel Jlopenna.

MarnutHoe nojie B Belectse. @eppoMarHeTUKy, apa- U JUaMarHeTUKHU.



TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOIECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, yCKOpHUTEIN
3JIEeMEHTapHBIX YACTHII.

Jemoncmpayuu.

KaptuHa nuHMI WHAYKIMM MarHUTHOTO II0JI1 TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHM MarHUTHOM WHAYKUIMUA TOJsA JUIMHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIIKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue nBuKeHUs MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMO eHCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanne MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoiCTB (peppoMarHeTUKOB.

UccnenoBanue AeCTBUS MOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cunbsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITEpa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUs.

SIBrieHne HAneKTpOMarHUTHOW MHAYKIWU. [loTok Bekropa marHuTHOW MHAYKIMU. DJC
WHAYKIMU. 3aKOH 3JEKTpOMarHUTHOW uHaykuuu Papanes. BuxpeBoe anekTpuyeckoe IMoJe.
Toku ®yko.

OJIC MHAYKIMHU B MPOBOIHUKE, IBHKYIIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylmika HMHIYKTHBHOCTM B LENM IMOCTOSHHOTO TOKa. JSIBieHue
camonHAyKiuu. IJIC caMOUMHIYKIIWH.

DHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIIEKTPOMAarHuTHOE I0JI€.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHME MPOUECChl: HWHAYKIHMOHHAs II€Yb,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TEJ IPU IBUKEHUH B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpauuu.

Habmtonenue sSBjaeHMs 3J€KTPOMArHUTHOM MHYKIIUH.

UccnenoBanue 3aBucumoct IDJ{C HMHAYKIMU OT CKOPOCTHM M3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B amOMUHUEBOH (MeAHON) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu 3/[C caMOMHAYKIHMH OT CKOPOCTH M3MEHEHHUs CHJIbI TOKa B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padbomot, nPAKMUKyMm.

UccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM MHIYKIIUH.

Ornpenenenre UHAYKIUKA BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBIIEHUS CAMOUHTYKIIUH.

COopka MoenH NEKTPOMArHUTHOTO TeHepaTopa.



Paznea 5. KosieOaHusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOTEOaHMUS.

l'apmonnueckue  koneOanus.  KunHemarnueckoe W JUHAMHUYECKOE  OIMCAHHE.
DHepreTuyeckoe oOmnucaHue (3aKOH  COXpaHEHUS  MEXaHU4EeCKOW dSHeprum). BriBox
JMHAMUYECKOTO ONHCAaHUS TapMOHHMYECKMX KOJeOaHWid W3 HX OHEPreTHYEeCKOT0 U
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammuatyna u ¢asza kosjebanuil. CBsi3b aMIUTUTYIBI KOJICOAHW MCXOIHOW BEIMYUHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUS.

[lepuon u gactoTa kosiebanuii. [lepron ManbIx CBOOOAHBIX KOJIEOAHUN MaTEMaTHYECKOTO
MasTHUKa. [lepro cBOOOIHBIX KOJIEOaHUN MPYKMHHOTO MasiTHUKA.

[lonsTe o 3aryxatromux KosneOaHUsX. BblHyXkaeHHble KosneOaHus. Pe3onanc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHus Ha BUJ pe30HAHCHOM KpUBOW. ABTOKOJIE€OaHNUS.

TexHuueckue YCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelwu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3amuch Koine0aTeabHOro ABMKEHHUSL.

Habmtonenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHWi U 3aBUCUMOCTH TEproaa CBOOOHBIX KoJieOaHUMH
OT COMPOTHUBIICHUS.

UccnenoBanue konebaHWil rpy3a Ha MAacCUBHOM MpYXHMHE C LEIbl0 (popMUpoBaHUs
MpesicTaBiIeHU 00 uaealbHON MOJENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MpU KoJIeOaHUIX Ipy3a Ha NPy UHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydeHnue 3aKOHOB ABUKEHUS TeJa B X0J1¢ KoJIeOaHHI Ha yIIPYroM MoJABece.

W3yueHnue nBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUH.

HccnenoBanue BBIHYKJICHHBIX KOJICOAHU.

Tema 2. InekmpomazHummnuple Koj1edanus.

Konebarenbubiit koHTYp. CBOOOIHBIE SIEKTPOMarHUTHBIE KOJE€OaHUS B HACATHHOM
kojebatenbHOM KoHType. Popmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsaja KOHAEHCATOpa C
aMIUIUTYION CHIIBI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaiue 9JIeKTPOMarHuTHble KoyieOaHWs. BBIHYXIEHHBIE 3IEKTPOMArHUTHbBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JAEHCTBYIOILEE
3HAUEHUE CHJIBI TOKA M HAMpPSHKEHUS MPU Pa3TudHOlN (hopMe 3aBUCUMOCTH NIEPEMEHHOTO TOKa OT
BPEMEHH.

CuHycougabHbIA TEPEMEHHBIN TOK. Pe3ucTop, KOH/IEHCATOp M KaTylllKa UHAYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKEHUI.

Wneanbublil Tpancdopmatop. [IponsBoacTBo, nepeaada U noTpediaeHUe AIEKTPUYECKON
SHEPIruH.



DKOJIOTHYECKUE PUCKHU TPU MPOU3BOJACTBE 3IEKTPO3HEpruu. KynbTypa HCIOIB30BaAHUS
AJIEKTPOIHEPTI U B IOBCEAHEBHOM JKU3HHU.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: AIEKTPUUYECKUN 3BOHOK,
reHepaTop NePeMEHHOr0 TOKa, JIMHUHU JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOTHBIC ITCKTPOMArHUTHBIC KOJICOAHNUS.

3aBUCUMOCTD YaCTOThI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuumiorpaMmsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIMUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHuTHOTO TeHepaTopa.

BriHyX/1eHHBIE CHHYCOUAIbHBIC KOJICOAHMSI.

Pe3ucrop, kaTymika MHIYKTUBHOCTH U KOHJIEHCATOP B IIETIH IIEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUN PE3UCTOPa, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOpA.

YCeTpoiCcTBO M IPUHIIUIT JISHCTBUS TpaHchopmaTopa.

Mogenb TUHAN SIEKTPOTIepEIauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

Nzyuenune Tpanchopmaropa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCHeA0BaTEIbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U PE3UCTOP.

Habmntoienue 3nekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNHbLE 60JIHbL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoAOJIbHBIE
BOJIHBL. [lepron, ckopocTh pacnpoCcTpaHeHHs U JUIMHA BOJHBIL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpaKEHHUE, TPEIIOMIICHUE, HHTEPPEPEHITHNS U TUPPAKITHUSL.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPE/bl.

OIEKTPOMAarHUTHbIE BOJIHBL. YCJIOBHUS M3JIY4€HHsl 3JIEKTPOMATHUTHBIX BOJH. B3anmuas
OpPHUEHTALIUSI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHWE, MPEIOMIICHUE, TOJSApU3aLNS,
uHTephepeHIus u qudpaKius.

[lIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37I€KTpPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIBI paiuOCBs3U U TeNeBUACHUS. Paaronokanusi.

DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpebl.

TexHuueckre yCTpOWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
pamap, paauonpuéMHHUK, TeleBU30p, aHreHHa, tenedon, CBY-meusb, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE TONIEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmtomieecs Teno kak HCTOYHHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHHH.

Habmonenue oTpaxkeHus U IpeIoMIIeHUS MEXaHUYeCKUX BOJIH.

Hab6monenue naTepdepeHnu U Judpakiini MEXaHHUYECKUX BOJIH.

AxyCTHUECKHI pE30HAHC.



CpoiicTBa ynbTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBS3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, IPEJIOMIICHHE,
noJisipu3anus, Audpakius, aHTephepeHITHs.

Ob6napyxeHue nHpaKkpacHOTO U yAbTPadrOIETOBOTO U3TyUYECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenune napameTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacipocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsimonuHelHOE pacnpoCcTpaHEHUE CBeTa B OJHOPOIHOM cpene. Jlyd cera. ToueuHsblil
HCTOYHHUK CBETA.

Otpaxxenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa)k€eHUIl B IUIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akoOHBI MpejoMJIeHHS cBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomieHusi. OTHOCUTENbHBIM MoOKa3zaTenb mnpenomiieHus. [[oCTOAHCTBO YacTOThI CBETa M
COOTHOIIEHHUE JUIMH BOJH IMPHU MEPEX0Jie MOHOXPOMATHYECKOIO CBETa 4epe3 TpaHully pasfelna
JBYX OMTHYECKUX CPE]I.

Xoa mydeii B npusme. ucnepcus csera. CinoxHbIi cocTaB Oenoro cseta. Ler.

[TonHoe BHyTpeHHEE oTpakeHue. [IpeaenbHbIi yroJl MOJHOIO BHYTPEHHETO OTPAKEHHUSL.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JuH3a. DOKyCHOE pacCcTOsHUE U
ONTHYECKasl CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOU CheprUvecKoit
JIUH3BI OT €€ FT€OMETPUH M OTHOCUTENLHOTO MOKa3aTess IpeJoMIICHUsI.

dopmysia TOHKOHM JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

XoJ Jiyda, OpOIIEANIero JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOM OCH.
[TocTpoenne n3o0pakeHUI TOYKKA U OTPE3Ka MPSIMONA B COOMPAIOIINX U PACCEUBAIONTUX JIMH3AX
U UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromas cnocoOHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON OTTHUKH.

BonmnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUS] MAaKCUMYMOB M MHUHUMYMOB B UHTEp(EpPEHIIMOHHON KapTUHE OT JBYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpumMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuuss cBera. [udpakuuonnas pemérka. YcinoBue HAOMIOACHHUS TIIaBHBIX
MaKCHUMYMOB MpH MaIeCHUU MOHOXPOMATHUYECKOTO CBETa HA AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

Texuuueckre yCTpONUCTBA M TEXHOJOTHMUYECKHE TIPOIECCHI: OYKH, JIyMa, MEPUCKOIL,
doToanmapar, MHKPOCKON, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHKH, BOJOKOHHAs
ONTHKA, TUGPAKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnegoBanue npenoMieHus CBETA.

Habmronenue nomHOro BHYTpEeHHEro oTpaxkeHus. MoJienb cBeTOBOAA.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 IIOCKONAPAIUIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanue cBOWCTB M300paKeHUI B JTHMH3aX.

Monenu MUKpOCKOIa, TEIECKOTIA.

Habmonenue naTepdepeHun cera.



Habnronenue nBeToB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

N3yuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun cera.

Habmronenue nonsipusanuu cBera.

[TpumMeHeHue MOMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKkmuxym.

N3mepenue nokaszaTesis IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pacCTOSIHUSL OT BEILIECTBA (HAa MPUMEPE KUIKUX
JINH3).

N3mepenne GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300paxeHus B cCUCTEME U3 IUIOCKOTO 3epKajia U JIUH3BI.

[Tonyuenue n300paxxeHus B cUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeecKOnu4eCKUX CUCTEM.

Habmonenue nudpakuuu, uaTepdepeHny 1 Noaspu3aiiy CBeTa.

N3ydenue nonsipuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUDJIEKTPHKA.

N3ydenue nnteppepeHIuu J1a3epHOTO U3ITYUYECHUS Ha ABYX LIEISX.

Ha6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nupakiimOHHOTO CIIEKTpa.

N3mepenne JIMHbI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3MTy4eHUs CBETOIMO1a TPU MOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3znes 6. OcCHOBBI cieNAJIbLHOM TEOPHUH OTHOCHUTEJIBLHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TeopHu
OTHOCHUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. [IpeobOpazoBanust  Jlopenma.  YcioBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeUIeHHE BPEMEHH M COKpallleHHe
JUIAHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKOMN YaCTHUI[bl. DHEPrUs MOKOSL.

Texuuyeckre yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsXKEHHBIX YaCTHII.

Y4eHUYeCKuil IKCIIEPUMEHT, JIa0OpaTOpHBIE PAaOOTHI, MPAKTUKYM.

Omnpenenenre UMIyabCa U YHEPTHH PENATUBUCTCKUX 4acThll (o QoTtorpadusm TpexkoB
3apsKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-601no0860ii oyanusm.

PaBHOBecHOE TerIOBOE U3NydYeHHE (HM3Iyd4eHHE abCONIOTHO UYEPHOrO Tena). 3aKoH
cMemenus: Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrus U UMIYJIbC (POTOHA.

®otoadpdext. Onbithl A. I'. Crosnerosa. 3akoHbl GoTodddexra. YpaBHeHHe DUHIITEHHA
s porodrdpdexra. «KpacHas rpanuna» Gotorddexra.

JlaBneHue cBeTa (B YAacTHOCTH, JaBJIEHHE CBeTa Ha a0COJIIOTHO TOIVIOLIAIOIIYIO U
a0CcoJIIOTHO oTpaskarollyto nmosepxHocts). OnbiThl I1. H. JIebenena.



BousHoBBIE cBolicTBa yactul. Bosnel ne bpoiurd. [InuHa BomHbl ne bpoins u pasMmepsl
oOnacT  JOKaNM3alMM  ABIDKYyHIecs  vacTuipbl.  KopmycKynsipHO-BOJHOBOM — Jyallu3M.
Judpaxiust 377€KTPOHOB Ha KPUCTAILIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomenus: Heonpeaenénnocrei I eitzenbepra.

TexHuueckne yCTpOHCTBA M TEXHOJOTUYECKUE IMPOIECCHI: CIIEKTPOMETP, (HOTODIEMEHT,
(boToaTINK, TYHHETBHBIH MUKPOCKOII, COJTHEYHAs1 OaTapesi, CBETOIMO/I.

Jemoncmpayuu.

D013 PeKT HA YCTAHOBKE C IIMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTod(heKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS MOJTYIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroauo.

ConneuHnas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiuao# [1nanka Ha ocHOBe uccnenoBanus GoTodrddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAMO OT HAMIPSKEHHUS.

Tema 2. Quzuka amoma.

OnbITHI O UCCIIEAOBaHUIO cTpoeHus aToMa. [Tnanerapuas moaens atoma Pezepdopra.

[loctynatel bopa. U3nydyenune u norsomieHne (GOTOHOB MpHU MEpexo]e aroMa ¢ OJHOTO
YPOBHS SHEPTUHU Ha JAPYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEpTUM aToMa BOAOPO/Ia.

CrnoHTaHHOE U BBIHYXIECHHOE U3TydyeHHe cBeTa. Jlazep.

TexHuyecknue YCTpOMCTBA W TEXHOJIOTMYECKHE TPOIECCHl: CHEKTPAJIbHBIA aHaIu3
(cmexTpockom), Jlazep, KBAHTOBBIA KOMITHIOTED.

Jemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

Habntonenue nuHedyaTbIX CIIEKTPOB.

VYCeTpoiCTBO U IeHCTBHE CUETYMKA HOHU3UPYIOIINX YACTHULL.

Onpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nadvopamopusvie padomuol, RPAKMUKYM.

HaGnronenue nuHeHv4aToro CrexkTpa.

HccnepoBanue criekTpa pa3pexeHHOr0 aTOMapHOIo BOJOPOJA U M3MEPEHHE MOCTOSHHOMN
PunGepra.

Tema 3. @uzuka amomno20 A0pa u INEeMEeHMAPHLIX YACHUY,.

Hyxnonnas monens siipa ['eitsenbepra—lBanenko. 3apsa sapa. MaccoBoe 4uclo sipa.
H3oTomsl.

PannoakTuBHOCTE. Anba-pacnaa. DIeKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
W3IIy4YCHHE.

3aKOH paJuOaKTUBHOIO pacnaaa. PamumoakTuBHble H30TONBI B mpupone. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BiausiHue paiuoakTUBHOCTH Ha JKUBbIE OpraHnu3Mbl. EcTecTBEHHbIN
¢don m3nyuenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. SAnepHblie cuiibl. Jledekt Macchl siipa.

SAnepusie peakuuu. Jlenenne wu cuHTe3 sAnep. SAnxepHbie peakTopbl. [IpoGremsr
VIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMYECKHE aCHEKThl pPAa3BUTUS  SACPHOMU
SHEPrETHKHU.

Mertoapbl perucTpaluy U UCCIAEA0BaHUS JIEMEHTAPHBIX YaCTHLI.



OyHIaMEHTAJIbHBIE B3aUMOJCHCTBUA. bapuoHbl, ME30HBI U JieNTOHBI. [IpencraBiienue o
CrannapTtHoit Mosienu. KBapk-riatooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHoi mojenu. TEémHast Matepus U TEMHAs SDHEPIUsL.

EnuncTBO (hrznyeckoit KapTHHBI MHpa.

TexHuueckne yCcTpOWCTBA W TEXHOJOTHYECKUE MPOIECCHI: JO3UMETpP, Kamepa BuibcoHa,
SIIEPHBIM  peaKkTop, TEPMOSCPHBIA peakTop, aroMHas Oom0a, MarHUTHO-pE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadusim).

UccnenoBanue paanoakTuBHOTO (hoHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenune moryormieHus: 6eTa-4acTull aTlOMHUHHEM.

Paznes 8. DiieMeHTHI ACTPOHOMMH U ACTPO(PU3UKH.

Otanbl  pa3BUTHS ~ acTpoHOMuHW. [lpukiagHOoe W MHPOBO33PEHUECKOE 3HAUYCHUE
acTpoHoMuHU. [IpUMEHUMOCTh 3aKOHOB (UBUKH MJisi OOBSCHEHUS] TPHUPOIBI KOCMUYECKUX
00BEKTOB.

Metonbl acCTpOHOMHYECKHUX HccienoBaHuil. COBpEMEHHbBIE ONTUYECKUE TEJIECKOIIbI,
paaroTeNIeCKObl, BHEaTMOC(hepHas aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, INIAHETHI, UX BUANMOE JIBUYKCHHUE.

CosiHeuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mictounuk 3Heprun ConHIa U 3BE3.

3BE31bl, HMX OCHOBHBIE XapAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJbHBIM KJjacc —
CBETUMOCTB». 3BE3/bI TJIABHOW MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTB) IS
3B€37] TJIABHOM  MOCJIENOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE
MPEACTABJICHUS O MPOUCXOKIACHUH U 3BOIIOIMK COJIHLIA U 3BE311. DTaIlbl )KM3HU 3BE3 .

Muneunsbiii [IyTe — Hamra ["anaktuka. [lonoxxenne u aukenne Connia B ["anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBaszapbl. YEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoit. 3akon Xa0606ma. Pa3Geranme ramaktuk. Teopwust
Bosemoro B3peIiBa. PennkroBoe uzinyyeHue.

Macmrabnas ctpykrypa BeenenHoit. MeraranakTuka.

Hepeménnpie npoOieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmionenuss 3B€3mHOTO Heba  HEBOOPYKEHHBIM  TJ1a30M € HCIOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUH JUIS OMpeleNieHUus] TOJOXKEHUS HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be311si CEeBEPHOIO MOJTyIIapHs U IPKUE 3BE3/BI.

Habmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3AHBIX CKOTLICHHI.

Du3uvecKnii MPAKTUKYM.

CriocoObl u3Mepenust (U3NYECKUX BEIMYUH C MCIIOIb30BAHHEM aHAJIOTOBBIX U HU(POBBIX
U3MEpPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTUYUKOBBIX CHCTeM. AOCOJIIOTHBIE U
OTHOCHUTENIbHBIE TOTPEIIHOCTH  W3MepeHud  Qusmyecknx BeawunH. OIleHKa TpaHHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHHH, WCCIEIOBaHUA 3aBHCHUMOCTEH  (pU3MUecKux
BEITMYMH, MPOBEpPKa MPEATOKEHHBIX THUMOTE3 (BHIOOP M3 PabOT, OMUCAHHBIX B TEMATHUECKUX
paznenax « Y4eHUYECKUi IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI, MPAKTUKYM).

O0o0maroniee noBTOpPEeHMeE.

O6oOmenne W cUCTeMaTH3alus COJepX.aHWs  pa3lenoB kypca «MexaHuKay,
«MounekynsipHas (U3MKa U TEPMOIUHAMHKAY», «IJIEKTpoaruHaMuKay, «KoneGaHus U BOJTHBI,



«OCHOBBI  CIEIMATBHONH TEOPHH OTHOCUTENBHOCTHY, «KBaHTOBas Qusukay, «IEeMEHTHI
aCTPOHOMHH U acTPO(UIUKI.

Ponp ¢u3uku w acTpoHOMHHM B SKOHOMHUYECKOH, TEXHOJOTHMYECKOH, COIMAILHOW U
THYECKOW cdepax IesATETbHOCTH 4YelOBeKa, pOJib M MeCTO (U3MKM U acTpOHOMHH B
COBPEMEHHOM HAay4HOM KapTMHE MMHpA, 3HAYCHUE ONIMCATEIIBHOW, CHCTEMAaTU3UPYIOLIEH,
OOBSICHATEIBHOW U MMPOTHOCTHYECKON (DYHKIMH (PU3NIECKON TeOpuH, poJib (PU3NIECKON TeopHun
B (DOPMHUPOBAHUU MPEACTABICHUN 0 (QU3HUECKOW KapTHHE MHPaA, MECTO (PU3NUYCCKOW KapPTHHBI
MUpa B 00IIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUNA O MPUPO/IE.

MexnpeamMerHbie CBS3H.

Nzyuenne kypca ¢usuku yrayonéaHoro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ yu€ToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnovie nonamusn, C6A3aHHble C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SIBJICHHWE, Hay4yHbId (pakT, rumoresa, Qu3nyeckas BEIUYMHA, 3aKOH, TEOpuUs, HaAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
pubopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpudeckue GyHKIMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOKIECTBO. BeKTophl M HX
MPOEKIIMM HAa OCHU KOOpPJMHAT, CIOKEeHUE BEKTOpoB. [Ipou3BojaHBIE 37eMEHTapHBIX (DYHKIUH.
[Ipu3naku nmogo6us TPEyroabHUKOB, OIIPEIesIeHNE TUIOMIaIM TUIOCKUX (puryp u oo6béma te.

Buonozua: snextpudeckue SIBICHUS B KUBOW NpUpOJE, KosieOaTelbHbIE ABWKEHHUS B
KUBOM  INIPUpPOJAE,  DKOJOTMYECKHME  PUCKM  TIPU  IPOM3BOACTBE  DIIEKTPOIHEPIHU,
IEKTPOMArHUTHOE 3arpsi3HCHUE OKPYKAIOWIEH Cpelbl, YIbTPAa3BYKOBas JUATHOCTHKA B
MEIMIIMHE, ONTUYECKUE SIBJICHNS B )KUBOU IPUPOJIE.

Xumua: CTPOCHME aTOMOB M MOJIEKYN, KpPHUCTaJUIM4ecKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: MarnuTHble mostoca 3eMIlM, 3aJ€KU MarHUTHBIX PyH, GoTochEMKa 3eMHON
IIOBEPXHOCTH, cercmorpad.

Texnonozua: IpUMEHEHNE MOCTOSHHBIX MArHUTOB, IEKTPOMArHUTOB, JIEKTPOABUTATENb
SlkoOu, reHepaTop IEPEMEHHOIO TOKA, HWHAYKIMOHHAs Ie4b, JIMHUU 3JEeKTpolepenad,
JIEKTPOJBUraTellb, pajnap, paauONpUEMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHKAa B TEXHUKE, IPOEKLMOHHBIA ammnapar, BOJIOKOHHAs OITHKA,
coJiHeyHas O6aTtapesi, CIyTHUKOBbIC IPUEMHHUKH, sJIepHasi SHEPreTHKa U HKOJOTUYECKUE aCIEeKThI
€€ pa3BUTHSL.



IUDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUSA ITIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJabTAThI OCBOCHHS yueOHOTro mpeameTa «Du3nka» TOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TMO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAIAWIIMOHHBIM IICHHOCTSIM  POCCHHCKOTO  OOIIeCTBa,
paciIupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rPaKIaHCKOT0 BOCTIMTAHUS

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HUIUKA OOYYArOIIErocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUSCKAX T'YMAHUCTUICCKUX M JIEMOKPATHUICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX TPakJIaHCKOTO OOIeCTBa,
y4acTBOBATh B CAMOYIIPABIICHUU B 00pa30BaTeIILHOW OpraHU3aIiy;

® yMCHHE B3aWMOJICHCTBOBATh C COIHMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKIMSIMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOMN TPaKTAHCKON UACHTUYHOCTH, TATPUOTU3MA;

® [IEHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIaM, JTOCTHXKEHHUSM POCCHUCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TIOBEICHUS;

e CIOCOOHOCTh OLIGHUBAaTh CHUTYyallUI0 U [PUHUMAaThb OCO3HAaHHBIE  pELICHHUS,
OPUEHTHUPYSICh Ha MOPAJbHO-HPAaBCTBEHHbIE HOPMBI U IICHHOCTH, B TOM 4YHCIE B
NesITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCTIMTAHMSA:

® DOCTETHYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas JCTETUKY HAy4yHOTO TBOPUYECTBA,

MPHUCYIIETO (PU3NYECKOMN HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3nuyHbIM chepam npodeccUOHATbHON IEsITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOW, YMEHHUE COBEPIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

® TOTOBHOCTH M CHOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHUIO B 00nacTu (pU3MKU
Ha TPOTSKEHUH BCE KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHUS:

¢ chopMUPOBAHHOCTH SKOJOTHUYECKON KyIbTYphI, OCO3HAHHE TJI00AIBLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® T[JIAaHUPOBAaHUE M OCYIIECTBICHUE NEHCTBUI B OKpYXKaIOIIEH cpesie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



paciiupeHne OmbITa JACATEeIBHOCTH JKOJOTUYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

Cc(OPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTH B IPOIECCE H3YyYCHHS
(GU3MKKH  OCYIIECTBIATH  TMPOEKTHYIO W HCCIEJOBATENbCKYIO  JEITEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘leﬁﬂble JelCcTBUSA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSTENIHO (POPMYIHPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B pacCMaTpUBaeMbIX (PU3UUECKHX
SIBJICHUAX,

paspabaTeiBaTh TIUIAaH pEIICHHS MpoOjaeMbl ¢ y4ETOM aHaAM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCATEIBHOCT, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISM,
OIICHUBATh PUCKH MOCIIEICTBUH NESTETLHOCTH,

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )XKHU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarebCcKHe NeCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MMOHATHAMHU U METOIaMH (DU3UUECKOM
HaYKH;

BIIQJICTh HAaBBIKAMH yYCOHO-HCCIICIOBATEILCKOH M IPOCKTHOW JIEATEIBHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIICHUs 3a1ad (PU3NYCCKOTO COJCPIKAHUS, NPUMEHCHUIO Pa3IUIHBIX
METO/IOB MO3HAHMS;

BJIQJICTh BUJAMHU JESATEIBHOCTH 10 MOJYYCHUIO HOBOTO 3HAHMS, €0 MHTEPIPETAIHH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YY4EOHBIX CUTYALlUSAX, B TOM YHCIIC IPU
CO3JaHUH Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISIT TPHYUHHO-CIICICTBEHHBIC CBS3W W aKTyalM3HpPOBATh 3a/iady, BBIIBUTATh
TUMoTe3y € PpelICHHs, HaXOIUTh AapryMEHThl JUIS  JIOKa3aTejlbCTBa  CBOMX
yTBEPXACHUMN, 3a/]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ pEIICHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIE TIPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUA N0 (PU3UKE B MPAKTHUUECKYIO 001aCTh KU3HEACSITEILHOCTH;
yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUrnHaJIbHBIC IMTOAXO0AblI U PCIICHU S,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKAIOIHUEC AJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ undopmanueii:

BJIQJIeTh HABBIKAMHM TIOJNydeHUs uHGOpManuu (U3NUYECKOTO COJEpXKAHHUS U3
HUCTOYHUKOB pa3HbIX THUIOB, CAMOCTOATEIbHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMN Ppa3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBICHMUS;

OILIEHUBATh JJOCTOBEPHOCTh MHPOpPMALUH;

HCII0JIb30BAaTh CPEJICTBA MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pelIeHNN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3alMOHHBIX 33agad ¢
cobmoienueM TpeOOBaHMM HDPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUECKUX HOPM, HOPM MHGOPMAIMOHHOMN
0e30I1aCHOCTH;

co3JaBaTh TEKCThl (DU3MUYECKOTO COJIEp’KaHUs B pa3iIMYHBIX (opmarax c Y4€ToM
Ha3HaueHUs: MH(OPMALlMM M IeJIEBOM ayJuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMY
MIpe/ICTaBICHUS U BU3yaIU3aIl1H.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYIIECTBJISITh OOIIEHNE Ha YpOKaxX (PU3UKHU U BO BHE-YPOUHOU JIEATEITLHOCTH;
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMAT4YaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BAHHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW ¥ MHAUBUIYATHHON paOOTHI;
BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBHI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO WIeHa KOJIJICKTHBA;

MPUHUAMATH IIEJIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JNEUCTBUA TIO €€ JTOCTMKEHUIO: COCTABJSATh IUIAH ACHCTBUM, pacClpelesiTh POJU C
y4€TOM MHEHHH YYaCTHHKOB, 00CY)X/IaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KauyeCTBO CBOErO0 BKJIaJa M KaXJIOro yJYaCTHHKA KOMAaHJIbI B OOUIUI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeaiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C MO3UIIMK HOBHU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE IMOBEICHHUE B PA3IMYHBIX CUTYaIUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHbIe YHMBepcaJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIBHO OCYIIECTBIISTh MO3HABATENbHYIO JEATEIbHOCTh B 00JIaCTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IJIAH PELICHUs PACYETHBIX U KaUYECTBEHHBIX 3aJ]a4, IUIaH
BBITIOJTHEHUS MPAKTUYECKON paboThl C YyUETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U NMPEANIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAaILUsIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelLIeHuE;

OIICHUBATh MMPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 00NMacTu (Qu3uKH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTUBBI B JACATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIAM;

BJIAJICTh HAaBBIKAMH T[O3HABATEIBHON pEeQIEKCHH KaK OCO3HAHUS COBEpPIIACMBIX
JNENUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

UCTIOJIB30BaTh MPUEMBI peIeKCHH ISl OLIEHKH CUTYAIIH, BEIOOpa BEPHOTO PEIICHHS;
YMETh OLIECHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIECATEIBHOCTH;
MIPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTATKU U IOCTOUHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nmpouecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMMPOrpaMMbl IO (1)I/I3I/IK6 JJIA
YPOBHS CpeHEero o0mero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIIEHCTBYETCS IMOIIMOHAIBHBIN
WHTEJUIEKT, TIPE/IIOJIarafomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HAIPaBJICHUsI Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOU cdepbl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYIMPOBAHUS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE  TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CHOCOOHOCTh  QJANTHPOBATHCI K
MOIMOHAIBHBIM U3MEHEHHSM H MPOSIBISTH THOKOCTB, OBITH OTKPHITBHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUICH CTPEMJICHHE K JIOCTIDKCHHIO LIENU U YCIEXY,
OTITUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXO/IS U3 CBOMX BO3MOKHOCTEH;
SMITATHH, BKIIOYAMONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €T0 NPH OCYIISCTBICHHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO W
COIEPEKUBAHHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTpPAaWBaTh OTHOLICHUS C
JAPYTHMHU JIIOABMH, 3200 TUTHCS, IPOSIBIISITH HHTEPEC U Pa3periaTh KOHIUKTHL.

I[NPEJAMETHBIE PE3VYIJIbTATDI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaThl Ha YriayOJEHHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUM :

[IOHUMaTh pOJb (U3UKK B HKOHOMHUYECKOW, TEXHOJIOTMYECKOH, HKOJOIMYECKOM,
COLIMANIBHOM M 3THYECKOU cepax AeaTeNbHOCTH 4YelIoBeKa, pojib U MeCTO (pU3MKH B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYEHHUE OIMCATENbHOM,
CHCTEMaTU3UPYIOLIel, OOBSICHUTENBHOW M MPOTHOCTUYECKON (QYHKIMH (uznyeckont
TEOPUH — MEXAHWUKH, MOJEKYISIPHON (U3MKM M TEpPMOJAMHAMMKH, POib (pusnueckon
TEOpHUH B (POPMUPOBAHUU MPEACTABICHUN 0 GU3NUECKON KapTUHE MUPA;

pa3nuyath yCJIOBHMS TPUMEHUMOCTH Mojeied (u3nyeckux Tea U IPOLECCOB
(s1BIIEHUI): MHEpLUANbHAs CUCTEMa OTCUYETA, aOCOMIOTHO TBEPOE TEN0, MaTepUalbHas
TOUYKa, PaBHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TMajeHue, aOCOJIOTHO yrpyras
nedopmarusi, abCONIOTHO YIMpYyroe U abCOJIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIU



rasza, *UIKOCTH M TBEPAOTO (KPUCTAIUIMYECKOTO) Teja, WCalbHBIM ra3, TOUECYHBIN
3apsl, OJHOPOJIHOE IEKTPUUYECKOE I10JIE;

paznuyath yciaoBUsS (TpaHUIBI, 00JacTH) NPUMEHUMOCTH (DU3HUYECKUX 3aKOHOB,
MOHUMATh BCeOOHmUI XapakTep (QYyHAAMEHTAIBHBIX 3aKOHOB W OrPAaHHMYEHHOCTH
HCMOJIb30BAHMS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHMYECKHE TPOLECChl U SBJICHHS, HCIOIB3YS
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbI MEXaHUKUA (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
IBUOKCHUS, (POPMYIIBI KMHEMAaTUKHA PaBHOYCKOPEHHOTO JBIDKCHUS, MPeoOpa3oBaHUS
lanunes s CKOpOCTM W NepeMelleHHs, 3akoHbl HprOTOHA, NpUHUMIT
OTHOCUTENbHOCTH ['anumies, 3aKOH BCEMHUPHOIO TATOTEHHUs, 3aKOHBl COXPaHEHHS
HMITYJIbCAa ¥ MEXaHWYECKOW OSHEPruM, CBs3b pPAOOThI CHIIBI C HW3MEHEHUEM
MEXaHUYECKOW DOHEPTruH, YCJIOBHS paBHOBECHS TBEPAOTO Tena), TPH ITOM
HCMOJIb30BATh ~ MAaT€MaTUYECKOE€  BBIPAKEHUWE  3aKOHOB, YKa3bIBaTh  YCIOBHS
MIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpazoBaHuil ["anuiies, BTOPOro U TPEThEro
3akOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPrUH, 3aKOHA
BCEMUPHOTO TATOTCHUS;

aQHAJM3UPOBATh U OOBSACHSATH TEIJIOBBIE MPOIECCHI U SBJICHHS, WUCIIOIB3Yysl OCHOBHBIC
nonoxkeHnss MKT u 3akoHbl MOJNEKYISIpHOW (UMK M TEPMOJUHAMHUKHU (CBS3b
JTABJICHUSI UICAJIBHOTO Ta3a CoO CPEAHEN KUHETUYECKON SHEPruel TeIIOBOrO JBHKECHUS
W KOHIIEHTpalMel €ro MOJIEKyJ, CBA3b TEMIEpaTypbl BeEIIeCTBA CO CpPEIHEH
KUHETUYECKOM HSHEPrueil TEIJIOBOrO JBWKEHHS €r0 YacTHIl, CBS3b JaBJICHHS
WJEANbHOTO Ta3a C KOHILEHTpAalUMEW MOJEKYJ M €ro TeMIepaTypoW, ypaBHEHHUE
MenneneeBa—Kianeiipona, mepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHHS
SHEPrud B TEIUIOBBIX MpoIleccax), MPU OSTOM HCIOJB30BaTh MaTeMaTHUECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH YypaBHEHHS MeHeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBACHATH JIIEKTPUYECKHUE SIBICHUSA, HCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI M 3aKOHBI AIEKTPOAUMHAMUKH (3aKOH COXPAHEHHUS AIIEKTPUUECKOrO 3apsija,
3akoH  KynoHa, NOTEHUMANbHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHUHLIMI
CYIIEPIIO3UIMHU DJIEKTPUYECKHUX IOJIEH, MPU 3TOM YKa3blBasi yCIOBUSI MPUMEHHMOCTH
3akoHa KynoHa, a Takke NpPaKTUYECKHM Ba)KHbIE COOTHOILEHMS: 3aKOHbI Oma i
ydacTKa Lenu U Ul 3aMKHYTOM 3JIEKTpUUECKOM 1enu, 3akoH /bxoyns—J/lenua, npaBuina
Kupxroda, 3axonsr @apajes a1 31eKTPoIu3a);

OTHCHIBATh (PM3MUECKUE MPOIIECCHl U SBICHHS, HCIIONb3Yysl BEIUYUHBL: IEPEMEIICHHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbl, IaBJICHUE,
MOTEHIIMATbHAS JHEPrus, KWHETHUYeCKas SHEprusi, MeXaHudeckas SHeprusi, padora
CWJIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIA YIPYroCTH, CHJa
TPEHMUsI, MOIITHOCTh, YHEPTHsl B3aUMOICHCTBHUA Tema ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
SHeprusi ynpyrou gegopmanuu MNPYKUHBI, KOJIMYECTBO TEIUIOTH, aOCOJIIOTHAS
TeMIeparypa Teia, paboTa B TEPMOJWHAMUKE, BHYTPEHHSIS OSHEPrUs HJCATbHOTO
OJIHOATOMHOTO Ta3a, paboTa HJEANbHOTO ra3a, OTHOCUTENbHAs BIAXXHOCTh BO3JyXa,
KIIJl wmneanbHOro TEIJIOBOTO JBUTATENsA; JIIEKTPUUECKOE T0JIe, HANpsHKEHHOCTD
JJEKTPUYECKOTO TOJIS, HANPSHKEHHOCTh MOJISI TOYEYHOIO 3apsia WIM 3apsyKEHHOIO
apa B BaKyyMe€ U B JIUDJIEKTPUKE, MOTEHUMAJ IEKTPOCTATUYECKOTO IOJIS, PA3HOCTh
MOTEHIMAJIOB, JJEKTPOJABIKYIIAs CUJIA, CUJA TOKA, HANPSHKEHUE, MOILIHOCTH TOKA,
JJIEKTpUUYECKass €MKOCTh IUIOCKOTO KOHAEHCATOPa, CONPOTHUBIIEHUE y4acTKa LENU C



[IOCJIEOBATENbHBIM ¥ MApPAJUICJIbHBIM  COEIMHEHUEM  pPE3UCTOPOB,  SHEPrus
JIEKTPUYECKOTO MOJIs1 KOH/IEHCATOPa;

OOBSICHATE OCOOCHHOCTH TMPOTEKaHWA (U3UYECKUX SIBICHUI: MEXaHHYeCKOe
JIBUKEHHE, TEIUIOBOE JBW)KEHHE YAacCTHI] BELIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIbKeHHE, nu(dy3usi, UCapeHne, KUTIEHNEe U KOHJSHCAIs, IJIaBJICHNE
U KpUCTAUNIM3allMs, HANpPaBICHHOCTb  TEIUIONEpeNauM,  dBJICKTpU3alus  Tell,
SKBUIIOTEHIIMAIBHOCTH IOBEPXHOCTHU 3apsKEHHOTO IIPOBOJIHUKA;

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKON BEIMUYMHBI OT JIPYrou C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, NpU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCHpPOBATh PE3YJAbTATHI MOJYYCHHON 3aBHCUMOCTH (DU3MUYECKHX BEJIHMYMH B BHJIE
rpaguKkoB C y4€TOM aOCOJIFOTHBIX MOTPEUTHOCTEH W3MEpPEHUi, JeJaTh BBIBOJBI TIO
pe3ysibTaTaM UCCIIEOBaHMS;

MPOBOJIUTh KOCBEHHBIC U3MEpPEHUsS (PU3MYECKUX BEIWYUH, MPU ITOM BHIOMPATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBaTb aOCOJIIOTHbIE M OTHOCHUTEJIbHBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  OMBITHI O MPOBEPKE MPEAJIOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
SKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBAThH
MOJIy4YE€HHBIE PE3YJbTaThl U JeJIaTh BBIBOJ] O CTaTyCe MPEASI0KEHHOM MO TE3bI;
coOnroaaTh npaBuia 0e30MacHOro Tpyda MpU MPOBEIEHUU HCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIIEpUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATEIbCKOM M MPOEKTHOM
NEeSITEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1aOOPaTOPHOTO
000pyI0BaHMUS;

pemaTth pacu€THhIE 3aJa4d C SBHO 3aJlaHHONW W HESBHO 3aJaHHOW (DU3WYECKOU
MOJIENbIO: HAa OCHOBAaHWW aHaIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (HU3MUECKOU
MOJeN, OTBeyarole TpeOoBaHUSAM 3aJaud, MNPUMEHATb (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TMOCTyJlaThl (U3NYECKUX TEOpPUHl TMPH  HCIOJIb30BAHUU
MaTeMaTHYEeCKUX METOJIOB pELIECHUs 3ajad, NPOBOJUTh pacdy€Tbl HAa OCHOBAHHUH
MMEIOIINXCA JTaHHBIX, AaHaJU3UpPOBAaTh PE3YAbTAThl U KOPPEKTUPOBATH METO/bI
peuieHus ¢ y4éTOM MOJIyYE€HHBIX Pe3yIbTaTOB;

peliaTh Ka4eCTBEHHBIE 3a/1auu, TpeOyIolre IPUMEHEHUsl 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HAHUM M3 JPYrHX MPEeIMETOB €CTeCTBEHHO-
HAay4YHOr0 LHMKJIA: BBICTPAaWBaTh JOTMYECKYIO LIETIOYKY PAaCCyKJIECHHUW C ONOpON Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

HCI0JIb30BAaTh TEOPETUYECKUE 3HAHUS JJISi OOBSICHEHUS! OCHOBHBIX MPUHIIUIIOB PaOOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3aPYOEIKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE IPOIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh M  OLIGHWBATh TIOCTEACTBUS OBITOBOH M  TPOU3BOJCTBEHHOMN
JeSITETHHOCTH YEeJIOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMHU TMpOLIeCCaMH, C TO3UIUI
9KOJIOTMYECKON 0€301acHOCTH, MpeACTaBICHUI 0 palMoHaIbHOM
MPUPOJIONIOJIb30BAaHUH, a TaKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTWKEHUM HAYKH U
TEXHOJIOTHUH JUTs TadbHEHIIIero pa3BUTHUS Y€JIOBEUECKOTO OOIIECTBA;

MPUMEHSATH pa3IHuHble CIOcOoObl paboThl ¢ MH(opMaIen (PU3NIECKOTO COaepKAHUS C
WCIIOJIb30BAHMEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHUH, TpPU ITOM



UCIOJb30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJs  IOMCKA,
nepepaboTKM W TpPEObABICHHUS Y4eOHOW M HAYYHO-TOMYJSIPHOM HMH(pOpMAaLUH,
CTPYKTYpUPOBAaHUS W HHTEPIPETalud WHPOPMALUHU, TMOJYYEHHOW H3 Pa3IHUHBIX
MCTOYHHUKOB, KDUTHUYECKH aHATU3UPOBATh MOIy4aeMyl0 HH(POPMALIMIO U OLICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HaHHWM, TaKk M Ha OCHOBE aHalu3a
MCTOYHMKA WH(POPMAIINH;

MPOSIBJIATh OpPraHU3AallMOHHBIE M [I03HABATEJIbHBIE YMEHUS CaMOCTOSTEIbHOIO
npuoOpeTeHUs] HOBBIX 3HAHWH B MPOIECCE BBINOJIHEHUS TMPOEKTHBIX U Yy4eOHO-
HCCIIeI0BATENILCKUX PadoT;

paboTaTh B IpyHIE C HCIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX POJIEH, IIAHUPOBATH
paboTy Tpymmbl, palUOHAIBHO paCHpeNeNsTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYaIUsX, aIeKBaTHO OLIEHMWBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB TPYIIIbI B PELLIEHUE
paccMaTpuBaeMoi MpoOIeMBl;

MpOSIBIIATH MOTHMBAallMIO K Oyaymed npoQeccCHOHAIbHON  NIeATENbHOCTH  T10
CHEIUATBEHOCTSIM (PU3UKO-TEXHHUUECKOTO TIPO(UIISL.

K xoniy obyuenus B 11 kaacce nipeMETHbIE PE3YyNbTaThl HA YrIIYOJEHHOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

MMOHUMATh pOJIb (U3UKA B IKOHOMHYECKOW, TEXHOJOTUUYECKOW, COIUAIBHON U
THYECKON cepax AESITeTbHOCTH YeJNOBEKa, POjb M MECTO (U3MKH B COBPEMEHHOM
Hay4yHOU KapTHHE MHpa, pOJib ACTPOHOMHHU B MPAKTUYECKON EATEIHHOCTH YeJIOBeKa U
JAIbHENIIEM  HAyYHO-TEXHUYECKOM  pa3BUTHH, 3HAQYEHHE  ONUCATEIIbHOM,
CHUCTEMAaTHU3UPYIOIIEH, OOBSICHUTEIBHOW M MPOTHOCTHYECKOW (YHKIMN (pu3nyeckon
TEOPUU — IIIEKTPOJAWHAMHUKH, CHELUATBHOW TEOPUH OTHOCUTEIBHOCTH, KBaHTOBOU
dbusukn, poab Guznyeckor Teopuu B (HOPMUPOBAHHUM TMPEACTABICHUN O (PU3NUECKON
KapTUHE MHpa, MeCTO (U3NYECKOW KapTHHbI MUpa B OOHIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUN O IPUPOJIE;

pas3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYecKuX Teld U IPOLECCOB
(sBAEeHMIT): OOHOPOJIHOE DJIEKTPUYECKOE€ M  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIeOaHMs, MaTeMaTU4YEeCKHIl MAasTHHUK, HACaIbHBIM NPYKUHHBIHI
MasTHUK, TAPMOHUYECKUE BOJIHBI, UJCAIbHBII KOoeOaTeIbHbIN KOHTYpP, TOHKas JINH3A,
MOJIENIeN aToMa, aTOMHOTIO siipa U KBAHTOBOW MOJIEJIA CBETA;

paznuyath yciaoBHs (TpaHUIBl, 00JacTH) MNPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMATh BceoOlui XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSCHATH SJICKTPOMArHUTHBIE IMPOLIECCHI U SIBJICHHS, HCHOJIb3YS
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHbl D3JEKTPOAVMHAMUKA M CHEUUAIbHOM TEeopuu
OTHOCUTEJIBHOCTH (3aKOH COXPaHEHUs JJIEKTPUYECKOTO 3apsana, cuia Ammepa, cuia
JlopeHna, 3aKOH DJEKTPOMarHUTHOM HMHAYKUMH, npasuio Jlenma, cBsazp JOC
CaMOMHIYKIIMM B DJIEMEHTE JJIEKTPUUYECKON LIENM CO CKOPOCTBIO M3MEHEHHUS CHIIbI
TOKa, MOCTYJAThHI CIEIHATLHON T€OPUH OTHOCUTENLHOCTH DWHIITEHA);
aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MIPOIIECCHI U SIBJICHHUS, UCTIONb3Ys MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe JDiHIITeHHa A1 (poTodddexTa, mepBblii U BTOPOH
nocTynatel bopa, MpUHIMIT COOTHOIICHUs HeompeaenéHHocTel ['eizenOepra, 3aKOHbBI
COXPAHEHHUs 3apsI0BOTO M MAacCOBOTO YMCEN U YHEPIUU B SJEPHBIX pEaKLUAX, 3aKOH
pPaAMOaKTUBHOTO pacraja);



OTIMCHIBATH (PU3UYECKHE MPOLECCH U SABJICHUS, UCOJb3Ys BEIHUYUHBI: HAPSHKEHHOCTD
AJIEKTPUYECKOTO  TOJIA, MOTEHIHAl  JJIEKTPOCTATHYECKOro  MOJs,  Pa3sHOCTb
MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs CHJIA, MHAYKIMS MarHUTHOTO MOJIs, MarHUTHBIN
MOTOK, cuja AmImepa, HHIYKTUBHOCTb, D3JIEKTPOJBIKYILIAS CHJIA CAaMOMHIYKIIWH,
SHEPTHs MarHUTHOTO TOJI MPOBOJHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, TTOTHAS
SHEPTHs, SHEPTHsI TOKOsI CBOOOIHOM YaCTHIIBI, JHEPTUS M UMITYJIbC (POTOHA, MAacCCOBOE
YHCIIO U 3apAI SIpa, DHEPTHUS CBSI3M SIIIPa;

OOBSICHATh OCOOEHHOCTH TPOTEKAHWsS (PU3MUYECKUX SBJICHUN: DIIEKTPOMAarHUTHAs
WHAYKIHSI, CAMOUHAYKIIHS, Pe30HAHC, MHTepQEePEHIINS BOIH, AU(paKIys, JUcIepcus,
MOJIHOE BHYTPEHHEE OTpakeHue, GoTodnekrpuueckuil dddext (dhotodrddekr), anbda-
u Oera-pacmaabl  siAep, TaMMa-W3JIydeHHe  siaep, (QHU3MYecKue  MPHHIUIIBI
CIIEKTPAJILHOTO aHAIN3a U paboTHI Jla3epa;

OTIpENIENATh HANpaBJIeHUEe WHAYKIMH MarHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOUTHh M300paKe€HHe, CO3/IaBAEMOE IIJIOCKAM 3€PKaJOM, TOHKOW JIMH30U, U
PacCUUTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOTIOJIATAIONIAE ACTPOHOMHYECKUE TIOHSTHS, TEOPHH W 3aKOHBI JUIS
aHanmM3a W OOBSCHEHHs (PHU3MUECKUX IMPOIECCOB, MPOMCXOAIIAX B 3BE3NAX, B
3BE3HBIX CHUCTEMax, B MEKTaJaKTHUECKOW Cpefie; JBIKEHHs HEOeCHBIX Tell,
SBOJIIONMH 3BE3 U BeeneHHOM;

MPOBOJIUTH HCCIICJIOBAHUE 3aBUCHMOCTEH (H3MUECKMX BEIWYHH C HCIOJE30BAHHEM
MPSIMBIX U3MEPEHUH, PH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3yIbTATHI
MOJTydCHHON 3aBUCUMOCTH (PM3MYECKHX BEIMYMH B BHUAE TIpadukoB C y4éTom
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEpPEHWH, JenaTh BBIBOJABI 10  pe3yJbTaTaM
WCCIICIOBaHUS;

MPOBOJIUTh KOCBEHHBIC HM3MEPEHHS (H3MUECKUX BEIMYMH, NpPU OSTOM BHIOMpATh
ONTUMAIILHBIA METOJ] HM3MEPCHHS, OIICHUBATh a0CONIOTHBIE M OTHOCHTEJIBHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;

MPOBOJIUTH  OMBITHI [0 TPOBEPKE MPEVIOKECHHONH THUIOTE3bl:  IUIAHHUPOBAThH
OKCIIEPUMEHT,  cOOMpaTh  DKCIIEPUMCHTAIBHYIO  YCTaHOBKY,  aHaJIM3HPOBATh
MOJIyYCHHBIC PE3YJIBTATHI U JIEIATh BBIBOJ O CTATyCE MPEUIOKECHHOW THIIOTE3bI;
OIHCBIBATH METO/IbI MOJYYCHHUSI HAYYHBIX aCTPOHOMHUYECCKUX 3HAHUM;

coOuroaTh MpaBuiia 0€30IaCHOTO TPyJAa MPH MPOBEICHUU HMCCICIOBAHUNA B paMKax
y4eOHOTO IKCIIEPUMEHTA, NMPAaKTUKyMa M Y4eOHO-HCCIIEI0BATEILCKOM W MPOCKTHOM
JESTEIBPHOCTH C HCIOJBb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO
000pynOBaHuUS;

pemaTh pacy€éTHbIC 3ajJa4d C SBHO 3aJaHHOW M HESIBHO 3aJlaHHOW (usmueckoi
MOJICNIBIO: Ha OCHOBAaHMM aHalW3a YCJIOBHS BBIOMpaTh (U3UUECKHE MOJEIH,
OTBeYaIoIIMe TPEOOBAHMSM 33/1a4H, IPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3MYECKUX TEOPUIH MpH WCIOJIb30BAaHMHM MAaTEMAaTHYECKHX METOI0B
pelieHusl 3a1a4, MPOBOJUTH pacu€Thl HA OCHOBAHWUM HMEIOIIMXCS —JIAHHBIX,
aHAIM3UPOBATh pE3YNbTaThl M KOPPEKTHPOBaTh METOJBI pEIIeHUS C Y4ETOM
MIOJTYYEHHBIX PE3yNbTaTOB;

penath Ka4eCTBEHHBIC 33a]a4d, TPeOYIOIUe IPIMEHEHUS 3HAaHUH U3 Pa3HBIX Pa3eiioB
Kypca (U3UKH, a TaKkKe MHTErpald 3HAHWH W3 APYTUX NPEAMETOB €CTECTBEHHO-



HAy4YHOI'O LHKJA: BBICTPAUBATH JIOTHUYECKYIO LEMOYKY PACCYXKJICHUH C ONMOPOM Ha
M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PH3UUECKUE SIBIICHUS;

UCIOJIb30BATh TEOPETUYECKHE 3HAHUSA JUISI OOBSICHEHHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpA, B pPA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh U  OLIEHUBATh IOCJIEJICTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NESITEIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (U3MUECKUMM MpolleccaMi, C TO3ULMN
9KOJIOTMYECKOM 0e301acHOCTH, IIpe/ICTaBICHUM 0 paloHaIbHOM
MIPUPOJIOIIOJIL30BAHNH, 4 TAKXKE€ Pa3yMHOM HCIOJb30BAaHUU JOCTHKEHUN HAyKu U
TEXHOJIOT U JUIsl JalbHEHILIEro pa3BUTHS YEI0BEUECKOT0 O0IIECTBA;

MIPUMEHSTH Pa3JIMYHbIE CTIOCOOBI paboThl ¢ HHPOpMaIuel PU3NIECKOTO COACPIKAHUS C
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTHUH, TMpU  3TOM
HCIIOJIb30BAaTh  COBPEMEHHbIE  HMH(OPMAlIMOHHBIE  TEXHOJOTMH  JUISl  TIOMCKa,
nepepaboTKu W TMpeAbaBICHUs Y4eOHONW M HaydHO-NOMYISpHOW HHPOpMaIuy,
CTPYKTYPUPOBAHHUS W HHTEpPHpETaluyd HHPOpMAlMM, NOJYyYEHHOW U3 Pa3IMYHBIX
HCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(OPMAILIHIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAaHUI, TaK M Ha OCHOBE aHaIu3a
HCTOYHUKA NH(pOpMaLNY;

MPOSIBJIATh  OpPraHU3allMOHHBIE M  [O3HABATENIbHbIE YMEHHUS CaMOCTOATEIbHOIO
MpUOOpETEHUsT HOBBIX 3HAHMM B TMPOLECCE BBINOJHEHHUS MPOEKTHBIX U y4eOHO-
HCCIIE0BATEIbCKUX padoT;

paboTaTh B Ipylmne C HCIOJHEHHEM Pa3IMYHbIX COIMANIBHBIX pOJIeH, MJIaHUPOBATH
paboTy TpyMNibl, palUoOHAIbHO pacHpeleNsiTh IesTeNbHOCTh B HECTaHJAPTHBIX
CUTYalUsiX, aIeKBaTHO OLIEHHWBATh BKJIAJ KaXXIOrO M3 YYaCTHUKOB TPYIIIbI B PELICHUE
paccMaTrpuBaeMoil mpoOIeMbl;

MpOSIBJIATh MOTHBALIMIO K Oyaymeid mnpodeccHOHAIbHON  NIEATENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOQUIIs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasznen 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
1.1 HayuHnslii MeTO1 IO3HAHUS IPUPOIBI 6
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXpPAHEHHUSI B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. Da3oBbie 14 |
' HEePEXO0 b
Hroro no paszneny 49
Pazpnen 4. QJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIe 24 1
4.2 IToCTOSIHHBIN dIIEKTPUYECKUN TOK 24 1




4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Paszen 5. ®PU3MUECKHUI MPAKTUKYM
5.1 Pu3NYEeCKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE BpeMmst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. QJIEKTPOJANHAMUKA
1.1 MaruauTHO€E 1oJie 14
1.2 DneKTpOMarHuTHast MHIAYKLNS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanudeckue KojeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
)3 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnossl CTO 5 1
Wroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15

4.2 ®dusznka aroma 5

43 @du3nKa aTOMHOTO SA7pa U 3JIEMEHTAPHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazneny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 @u3N4EeCKU TPAKTUKYM 16 16
Hroro no pazgeny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' JeSITeTbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro no pazneny 15
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
| ®uszrka — pyHIaMeHTaJIbHas HayKa O | bubnnoreka [HJOK
IIpUpo e https://m.edsoo.ru/7f41bf72
) Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
UCCIEeIOBaHUS (PU3NYECKUX SBICHUN https://m.edsoo.ru/7f41bf72
DKCIIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaHus npupoapl. Habmonenne u 1 Bubnmorexa [IOK
PHPOZBI. A https://m.edsoo.ru/7f41bf72
IKCIIEPUMEHT B (hH3HKE
4 Crioco6b1 n3mMepeHus GPU3NIECKUX | bubnuoreka [JOK
BEIUYUH https://m.edsoo.ru/7f41bf72
AGCOIOTHAS M OTHOCUTEIbHAS
. bu6mmoreka [JOK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
https://m.edsoo.ru/7f41bf72
BEJINYUH
MopenupoBanue B ¢pusuke. Ponb u
6 MecTo (PUM3UKU B GOPMUPOBAHUHT | bubnunoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/7f41bf72
B MPAKTUYECKOU EATEIbHOCTH JIIOACH
Mexanuueckoe apuxenue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD | bu6mmoreka [JOK
MEXaHMYECKOro ABMKeHHUs. [Ipsamas u https://m.edsoo.ru/7f41bf72
oOpaTHasl 3a/1a4ll MEXaHUKHU
8 Panunyc-BexkTop MaTepualibHOM TOUKH, 1




€ro IPOEKLHU Ha OCU KOOPJANHAT.
Tpaekropus. Ilepemenienue.
Ckopoctb. X mpoekuuu Ha ocu
KOOpAUHAT

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['papuueckoe onrcanue

bubmmoreka [{OK

L{eHTpOCTPEMHUTEIILHOE U TIOJTHOEC
YCKOpEHHE

9 .

PaBHOMEPHOIO IIPSAMOJIMHENHOTO https://m.edsoo.ru/7f41bf72
JIBIKECHUS

10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/7f41bf72
HepaBHOMepHOE 1BMKEHME.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [JOK
[IpssMonMHENHOE NBM>KEHUE C https://m.edsoo.ru/7f41bf72
[TOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onmcanme

. bu6mmoreka [IOK
12 MPSAMOJIMHEHHOTO IBUKEHUSI C
https://m.edsoo.ru/7f41bf72
IIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majienre. Y CKopeHue

13 CBOOOHOTO ITaJI€HUA. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/7f41bf72
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/7f41bf72
KpuBosmuelinoe nBuxenue. JBrxenue
110 OKPY>KHOCTHU. YTJIOBas U JIMHEWHAs

bu6mmoreka [JOK
15 ckopocTs. [Iepuon u yacrora.

https://m.edsoo.ru/7f41bf72




KonTtposnsHas paboTa o teme

16
"Kunemaruka"

IIepBsiii 3ak0H HproTOHA.

17 NHepuunanpHble CUCTEMBI OTCYETA. bubnuorexa [JOK
[Tpuniun oTHOCUTENBHOCTH | anunes. https://m.edsoo.ru/7f41bf72
HeunepunansHbie CUCTEMBI OTCUETA

13 Cuna. PaBHoielicTByIOIIas CUJa. bubnuorexa [JOK
Bropoit 3akon Herotona. Macca https://m.edsoo.ru/7f41b£72

19 Bzanmopericteue Ten. Tpetnii 3akoH bubnuorexa [JOK
HsroTona https://m.edsoo.ru/7f41bf72
[TpuHIUIT Cynepno3uiuy CUll.

20 meelljne 3ayi1qua MIPUMEHEHUE Bubnmorexa [IOK

s P https://m.edsoo.ru/7f41bf72
3akoHOB HproTOHA
3aKOH BCEMHUPHOTO TATOTEHHUSL.
. bu6mmoreka [IOK
21 DKBUBAJICHTHOCTh T'PABUTALIMOHHON U
. https://m.edsoo.ru/7f41bf72
WHEPTHOM Macchl

2 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [JOK
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/7f41bf72
JIBukeHre HeOECHBIX Te U UX

3 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuorexa [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/7f41bf72
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tejia https://m.edsoo.ru/7f41bf72
Cuna tpenus. [Ipupona v BuabI cui

25 T eHI/IHp Z[BI/DKerHepB KUJIKOCTH U Taze bubmorexa OK

P L A https://m.edsoo.ru/7f41bf72
C Y4€TOM CHUJIbl COIIPOTUBIICHUS CPEbI
26 [asnenue. [ mapocrarnueckoe bubnunoreka [JOK




nasnenue. Cuia Apxumena

https://m.edsoo.ru/7f41bf72

AOGCOTIOTHO TBEPIOE TEIIO.

bubmmoreka [{OK
27 [TocrynarensHOE U BpalaTesbHOE
https://m.edsoo.ru/7f41bf72
JIBU>)KEHUE TBEPJOIO Tena
)3 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [IOK
BpameHus. [1neqo cumbl https://m.edsoo.ru/7f41bf72
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECHS TBEPAOTO Tea. https://m.edsoo.ru/7f41bf72
Bunb! paBHOBecus
30 Pemenne 3amau
a1 KonTponbHas pabota o teme
"Ilnnamuka. Cratuka TBepaoro tena'
Nmnynbc maTepuanbHON TOYKH,
1 CHUCTEMBI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOUYEK. https://m.edsoo.ru/7f41bf72
Teopema o0 ABMKEHUU LEHTPA Macc
NMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA
bu6mmoreka [JOK
33 Tena. 3aKOH COXpaHEHUsI UMITYJIbCa.
https://m.edsoo.ru/7f41bf72
PeakTuBHOE NBMXKEHUE
MoMeHT uMItysbca MaTepUAIbLHON
34 Touku. [IpencraBnenue o coxpaHeHuu bubnnoreka [JOK
MOMEHTA UMITYJIbCa B LIEHTPaJIbHbBIX https://m.edsoo.ru/7f41bf72
MOJISAX
35 Pemrenue 3apau
PaGora cuibl Ha MaoOM U Ha KOHEYHOM
bub6nmnoreka [JOK
36 nepemeneHuu. ['padguueckoe

peACTaBJICHUC pa6OTBI CHUIJIBI.

https://m.edsoo.ru/7f41bf72




MouHoCTE CHJIBI

Kuneruueckas sneprus. Teopema 00

bubmmoreka [{OK

37 W3MEHEHUU KHHETUYECKON SHEPTUHU
N https://m.edsoo.ru/7f41bf72
MaTepuaIbHON TOUKU
[ToTeHumanpHbIE U HETIOTEHIIMAIBHBIE
bubmmoreka [{OK
38 cuibl. [loTeHIManbHas S3Heprusl.
https://m.edsoo.ru/7f41bf72
Bropas kocMuueckas CKOpoCTb
Tpetbst kocMuueckast CKopocTb. CBs3b
paboTHl HEMMOTEHIIUATIBHBIX CUIT C
. bubnuorexa [JOK
39 W3MEHEHNEM MEXaHUYECKON PHEPTUU
https://m.edsoo.ru/7f41bf72
CHUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUN
VYrupyrue u He 1€ CTOJIKHOBEHHS.
Pyt TEPYL ' Bu6mmorexa 1[OK
40 VYpaBHenue bepHymnu s ueanbHOM
https://m.edsoo.ru/7f41bf72
KUJKOCTH
A1 KonTtponbHas padoTa o Teme "3aKoHbI
COXpaHEHUA B MeXaHUKe"
Pa3BuTHe npencraBieHuid 0 IpUpoie
bubnuoreka [JOK
42 Ter1oThl. OcHOBHBIE NoJI0KeHUst MKT. 1
https://m.edsoo.ru/7f41bf72
Judbdysus. BpoyHoBckoe nBrkeHne
CrtpoeHue ra3000pa3HbIX, )KUJIKUX U
bubnuoreka [JOK
43 TBEPJBIX TeN. XapaKTep ABUKECHUS U
. https://m.edsoo.ru/7f41bf72
B3aMMOJICIICTBHUS YAaCTHUL] BELIECTBA
Macca u pa3Mepsl MOJIEKYIT (aATOMOB).
bubmuoreka [JOK
44 Konnuectso Berecta. IlocTostHHAs
https://m.edsoo.ru/7f41bf72
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuoreka [IOK

[Tkana Ienbcus

https://m.edsoo.ru/7f41bf72




46

Pemenue 3amau

47 Wneanpuerii ra3. I'a3oBbIe 3aKOHBI
43 YpaBHenue MenaeneeBa-Knanerpona. bubnuorexa [JOK
Pemenne 3amau https://m.edsoo.ru/7f41bf72
49 AOcouroTHas TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/7f41bf72
50 N3onponeccel B uACAIBHOM ras3e ¢ bubnuorexa [JOK
MOCTOSTHHEIM KOJIMYECTBOM BEILICCTBA https://m.edsoo.ru/7f41bf72
I'pacdpmaeckoe npencrasienne
pad P Bu6morexa 1[OK
51 H30TPOIIECCOB: U30TEPMA, U30X0Pa,
https://m.edsoo.ru/7f41bf72
n3obapa
bubnmunoreka IJOK
52 OcnoBHoe ypaBHeHue MKT 1
https://m.edsoo.ru/7f41bf72
53 Pemtenue 3amay
CBs13b a0COTIOTHOM TEeMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO
. . . bu6mmoreka [IOK
54 CcpeaHel KUHETUYECKON dHepruen
https://m.edsoo.ru/7f41bf72
MOCTYNATEIbHOTO TEIJIOBOTO
JIBIDKCHHS €€ JacTHI]
55 O0o001IeH e U cucTeEMAaTH3als 3HAHUH
no teme "OcHoBel MKT"
56 KonTtponbHas padoTa o Teme
"OcHoBrl MKT"
TepMoauHamMuyeckasi cucTema.
3agaHre BHEIIHUX YCIOBUH 11 T
y A bu6mmoreka [JOK
57 CUCTEMBI. BHenIHMe U BHyTpEeHHUE

napametpsl. [lapamerpsl T/] cuctemsl
KaK CpPEeIHUE 3HAYCHUS BEIINYUH,

https://m.edsoo.ru/7f41bf72




OIIMCHLIBAIOIIIMX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

HyneBoe Havano TepMOIMHAMUKH.

bubnuorexa [JOK
58 Camonpowu3sBosibHas penakcanus T[] nomoreka L
https://m.edsoo.ru/7f41bf72
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHUIO
Moenp uieanbHOro ra3a B
bubmmoreka [IOK
59 TepMOJUHAMUKE. Y CIIOBUSA
N https://m.edsoo.ru/7f41bf72
MIPUMEHUMOCTH ITOW MOJIEIH
VYpaBHenne MeHneneena-Kanelipona
. bubnuorexa [JOK
60 Y BBIpOXCHHE JIJIs1 BHYTPCHHEH
https://m.edsoo.ru/7f41bf72
SHEPTHH
BeIpaxkenue 111 BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO HJeaJILHOIO Ia3a. bu6moreka [IOK
KBasucrarnueckue u HeCTaTU4ECKUE https://m.edsoo.ru/7f41bf72
MIPOIIECCHI
DneMeHTapHas padoTa B
& TepMoArHaAMUKe. Beruncienne paboTsl bubnuoreka [JOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/7f41bf72
JyarpaMme
Temnonepenayua kak croco0 N3MEHEHUS
63 BHyTpeHHe# sHeprun T/ cucrembr 6e3 bubmorexa HOK
yIp p https://m.edsoo.ru/7f41bf72
COBEPIIEHHS padOTHI
64 KonBekuus, TEmIonpoBOIHOCTD, bubnunoreka [JOK
HU3IIyYEHUE https://m.edsoo.ru/7f41bf72
KonnuectBo TemnoTel. TenaoéMKoCTh
65 Tena. Y ienabHas U MOJIsIpHAst bu6mmoreka [JOK

TEIUIOEMKOCTH BellecTBa. Y AeIbHas
TEIUIOTA CrOpaHus TOIIMBA

https://m.edsoo.ru/7f41bf72




66 Pacuér konuuecTBa TEMIOTHI IPU bubnmoreka [JOK
TerJronepeaade https://m.edsoo.ru/7f41bf72

67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/7f41bf72
KonudecTBo TermioTel u paboTa Kak

68 Mepbl U3MEHEHUSI BHYTPEHHEN dHEpruu bubmmorexa [TOK

https://m.edsoo.ru/7f41bf72

T/ cuctemsbl
BTtopoii 3akoH TepMOAMHAMUKY IS

69 PaBHOBECHBIX M HEPABHOBECHBIX bubnnorexa [JOK
npoueccoB. HeobpaTtumocthb https://m.edsoo.ru/7f41bf72
MIPUPOTHBIX MTPOIIECCOB

70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6moreka [IOK
marmuH. KIT/J https://m.edsoo.ru/7f41bf72

71 MaxkcumanbHoe 3Hauenne KITJ. [ukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/7f41bf72

72 Pemenue 3agau
DKOJIOTMYECKUE aCIIEKThI

73 HUCIIO0JIb30BAHUS TCIJIOBBIX JBUTATCIICH. bubnuoreka [JOK
TeroBoe 3arpsi3HEHUE OKPYKaroIIeh https://m.edsoo.ru/7f41bf72
cpenbl

74 Permrenue 3agau
O06o001eHne u cucTeMaTu3alus 3HaHu|

75 no teme "Tepmoaunamuka. TemnnoBsie
MaluHb!"
KonTponsHas pabota o Teme

76 "Tepmoaunamuka. Temnnosbie
MaluHb!"

77 [TapooGpazoBaHue U KOHCHCAIUS. bubnuoreka [IOK




Hcnapenue u kurenue. Y aenbHas
TEIJIOTa NapooOpa3oBaHU

https://m.edsoo.ru/7f41bf72

HaCBIHleHHI)IC 1 HCHACBIIICHHBIC I1apbI.
KadgecTBeHHas 3aBUCUMOCTh INIOTHOCTH
1 JaBJICHHA HACBIIICHHOTO Iapa OT

78 TEMIIepaTyphl, UX HE3aBUCUMOCTb OT bubmmorexa [TOK
.. PatYPBL, https://m.edsoo.ru/7f41bf72
00bEMa HACBIIIIEHHOTO Tapa.
3aBUCUMOCTD TEMIIEPATyPhl KUTICHUS
OT JIaBJICHUSI B )KUJIKOCTH
79 BraxxnocTts Bo3myxa. AGCOIIOTHAS U bubnuorexa [JOK
OTHOCHUTEJbHAS BJIIAXKHOCTD https://m.edsoo.ru/7f41bf72
80 Pemenne 3amau
TBépnoe teno. Kpucramnmueckue u
bu6moreka [IOK
81 amopdHbIe Tena. AHU30TPOITHS
- https://m.edsoo.ru/7f41bf72
CBOWCTB KPHUCTAJIJIOB
[TnaBneHnne U KpUCTAUTU3AIHUA.
82 VY nenbHas TEIOTA MJIaBICHUS bubamorexa HOK
8 ' https://m.edsoo.ru/7f41bf72
CyOnumariust
edopmaruu TBEPIOTO TeEa.
Aegop P bu6mmoreka [JOK
83 Pactsixenue u cxxatue. Capur. Moaynb
. https://m.edsoo.ru/7f41bf72
IOnra. Ilpenen ynpyrux nedopmarmii
TenoBoe pacHIMpeHKe KUIKOCTCH 1
R bubnuoreka [JOK
84 TBEPABIX TEJI. AHTAPMOHU3M TEIIOBBIX
. https://m.edsoo.ru/7f41bf72
KoJIeOaHUH YacTHI] BEIIeCTBa
25 IIpeoOpazoBanue 3Heprum B (pa3oBbIX bubnuoreka [IOK
rnepexoaax https://m.edsoo.ru/7f41bf72
b K
86 YpaBHeHHEe TEIIOBOro OaaHca nomorexa LO

https://m.edsoo.ru/7f41bf72




87

Pemenue 3amau

IIoBepXHOCTHOE HATSKEHUE.
Kanwmuisapueie sBnenus. JlaBineHue nox

bubmmorexa [{OK

88 HCKPHUBJICHHON ITOBEPXHOCTHIO https://m.edsoo.ru/7f41bf72
xunkoctu. @opmyna Jlamnaca
O0600meHne u cucTeMaTru3aus 3HaHUN

89 1o TeMe "ArperaTHble COCTOSHUS
BemecTBa. daszoBbie nepexoab"”

KonTponbHas pabora no teme

90 "ArperatHbie COCTOSIHUS BEILIECTBA.
dazoBble IEPEXOBI"

DnexTpu3aius Teqa U e€ mposBICHUsI.

01 DIeKTpUYeCcKuil 3apsa. /IBa Buaa bubmuorexa [JOK
AIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/7f41bf72
JURJIEKTPUKHU U MTOJYIIPOBOIHUKHU
DIIEMEHTapHBIN SJIEKTPUUYECKAN 3apsi.

92 3aKkoH coxf)aHeHm SHSKTpI/I‘IeCKOFI(: " Bubnmorexa [IOK

https://m.edsoo.ru/7f41bf72
3apsa

93 B3aumoperictBue 3apsinoB. Toueunbie bu6mmoreka [JOK
3apsbl. 3akoH Kynona https://m.edsoo.ru/7f41bf72

94 Pemienue 3agau

95 Onekrpuyeckoe nose. Ero neiictBue Ha bubnnoreka [JOK
JIIEKTPUUYECKUE 3aPsIIbl https://m.edsoo.ru/7f41bf72
Hanps:kEHHOCTB 3IIEKTPUUECKOTO

96 noJist. [IpoGHblit 3apsn. Jlunuu bubnuoreka [IOK
HaIpPsHKEHHOCTH DJIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/7f41bf72
OmHOPOIHOE ANEKTPUIECKOE T10JIE

97 IToTeHmManbHOCTH bubmuoreka [JOK




QJICKTPOCTATUYCCKOI'O ITOJIA. Pa3znocth
MOTCHIMAJIOB U HAIIPSIZKCHUC

https://m.edsoo.ru/7f41bf72

[TorenumanpHast 3HEPTUs 3apsaa B

bubmmoreka [{OK
98 3JIeKTpocTaTuuecKkoM mnose. [lorennnan
https://m.edsoo.ru/7f41bf72
3IEKTPOCTATUYECKOTO TOJISI
CBs13b HANPSDKEHHOCTHU TIOJISI U
bubmmoreka [IOK
99 Pa3HOCTHU MOTEHIUAJIOB JIJIs
https://m.edsoo.ru/7f41bf72
BIEKTPOCTATUYECKOTO TOJISI
100 [IpuHIHn cyneprno3unun bubnnorexa [JOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/7f41bf72
101 Pemenue 3agau
102 [Tosie Toueunoro 3apsiga. [ose bu6moreka [IOK
PaBHOMEPHO 3apsKEHHOM chepbl https://m.edsoo.ru/7f41bf72
[Tone paBHOMEPHO 3apsKEHHOTO 1O
R bu6mmoreka [IOK
103 00bémy mrapa. [lone paBHOMEpHO
= . https://m.edsoo.ru/7f41bf72
3apsKEHHOU OECKOHEUHOM! MI0CKOCTH
104 [IpoBOIHMKH B 3JIEKTPOCTATUYECKOM bubnunoreka [JOK
noJie. YcjaoBUe paBHOBECHS 3apsJI0B https://m.edsoo.ru/7f41bf72
105 JM3AeKTpUKY U MOJYIPOBOJHUKH B bubnuorexa [JOK
3JIEKTPOCTATAYECKOM T10JIE https://m.edsoo.ru/7f41bf72
Konnencarop. D1eKTpo€MKOCTh
N bubnuoreka [JOK
106 KOHJIEHCATOpa. DNEKTPOEMKOCTh
https://m.edsoo.ru/7f41bf72
IJIOCKOTO KOHJIEHCATOpa
107 ITapannenbHOE cCOeTMHEHNE bubnnoreka [JOK
KOHJEHCATOPOB https://m.edsoo.ru/7f41bf72
108 [TocnenoBarenbHOE COEAMHEHUE bubnuoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/7f41bf72
109 DHeprus 3apsyKEHHOTO KOHJIEHCATOpa bubnunoreka [JOK




https://m.edsoo.ru/7f41bf72

110 Pemenue 3anau

11 JIBrKEeHHE 3apsyKEHHON YacTULBI B bubnuorexa [JOK
OJTHOPOJHOM JJICKTPUYECKOM I10JI€ https://m.edsoo.ru/7f41bf72

112 Pemenue 3anau

113 O06o01enre U cucTeMaTru3aus 3HaHUM
1o Teme "DnexTpudeckoe nojue"

114 KonTtponsHas padoTa o teme
"DnexTpuueckoe mojue"
Cuna toka. [TocTossHHBIN TOK. Y CIOBUA

115 CYLLIECTBOBAHUS IIOCTOSHHOI'O Bubnmorexa [IOK

https://m.edsoo.ru/7f41bf72

AIEKTPUYECKOTO TOKa

116 Hctounuku Toka. Hanpsoxkenune u 3J1C bubmorexa OK

https://m.edsoo.ru/7f41bf72

17 3akon OMa Jyis yyacTKa LETH. bubnuoreka [JOK
DIJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/7f41bf72
3aBUCUMOCTb COIPOTUBIICHUS

118 OJHOPOJTHOTO MPOBOJIHUKA OT €r0 bubnnoreka [IOK
JUIMHBL U TUIOLIAAU [TOTIEPEYHOTO https://m.edsoo.ru/7f41bf72
CeYeHUs

119 Y nenbHO€ CONPOTUBIICHUE BEMIECTBA. bu6mmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/7f41bf72

120 ITocnenoBarensHOE, MapaiieabHOE, bu6mmoreka [JOK
CMEIIAaHHOE COEAUHEHUE TPOBOIHUKOB https://m.edsoo.ru/7f41bf72

121 Pacuér pa3BeTBIEHHBIX DJIEKTPUUYECKUX bubnuorexa [IOK
uenei. [1paBuna Kupxroga https://m.edsoo.ru/7f41bf72

122 Pemienue 3agau

123 Pabora 31eKTpruuecKoro Toka. 3akoH bubnuorexa [IOK




Hxoyna —Jlenua

https://m.edsoo.ru/7f41bf72

124 Pemienue 3amau
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 TerioBass MOIITHOCTE, BEIJIEIsAIeMas Ha bubnmorexa LHOK
pesHcTOpe https://m.edsoo.ru/7f41bf72
126 Pemenue 3amau
127 OJ1C u BHyTpeHHEEe CONTPOTHUBIICHHE bubnuoreka [JOK
HCTOYHMKA TOKA https://m.edsoo.ru/7f41bf72
128 3akon OMa Jyist TOJTHOM (3aMKHYTOM ) bubnuorexa [JOK
AIEKTPUYECKOU LIETTH https://m.edsoo.ru/7f41bf72
129 Pemenue 3agau
130 MOoIHOCTE HCTOUYHHUKA TOKA bubmorexa LOK
https://m.edsoo.ru/7f41bf72
131 KopoTtkoe 3ambikanne bubmorexa OK
https://m.edsoo.ru/7f41bf72
132 Konpaencarop B 1ienu NoCTOSIHHOTO bu6mmoreka [IOK
TOKa https://m.edsoo.ru/7f41bf72
133 Pemrenue 3agau
134 Pemrenue 3aI[aiI o teme "IlocTosTHHBIN
AJIEKTPUUECKUN TOK"
135 Perrenue 3aﬂai1 o teme "TlocTosIHHBIN
3JIEKTPUUECKUN TOK"
136 Pertenue 3aﬂai1 o teme "TlocTossHHBIN
3JIEKTPUYECKU TOK"
O06o01eHre 1 cucTeMaTr3amus 3HaHUHA
137 1o TeMe "[IoCTOSIHHBIN 2IEKTPUYECKU
TOK"
138 KonTtposneHas paboTa o teme




"IIoCTOSIHHBIN 27EKTpUUYECKUIM TOK"

SHGKTPI/I‘-ICCKEUI IMPpOBOAUMOCTD

. bubnuorexa [JOK
139 Pa3IMYHbIX BEUIECTB. DJIEKTPUUECKUM
https://m.edsoo.ru/7f41bf72
TOK B MeTaju1ax. CBEpXIpOBOIUMOCTD
DNeKTpUUYECKUi TOK B pacTBOpax U
bubmmoreka [{OK
140 pacruiaBax 3JeKTPOJIUTOB. 3aKOHbI
https://m.edsoo.ru/7f41bf72
@apanes U1 JIIEKTPOIU3a
b K
141 DnexTpuueckuil ToK B razax. [lnazma nommorexa 110
https://m.edsoo.ru/7f41bf72
142 DIIEKTPUYECKHUI TOK B BaKyyMe. bubmuorexa [JOK
BakyymHubie mpubopbl https://m.edsoo.ru/7f41bf72
143 DIEKTPUYECKHUN TOK B bubnuoreka [JOK
IIOJIYIIPOBOJHUKAX https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
144 [TonynpoBoAHUKOBBIE TPUOOPHI
Yiporos prbop https:/m.edsoo.ru/7f41bf72
DU3NYECKUH TPAKTUKYM 10 TEME
"M3MmepeHue CUilbl TOKa U HAPSIKEHUS
B LIENH MOCTOSIHHOTO TOKA IIPU MOMOIIN
aHAJIOTOBBIX U IIU(PPOBBIX
145 U3MEPUTENBHBIX TPUOOPOB" MK
"3HaKOMCTBO ¢ U(PPOBOI
naboparopueit o ¢puszuke. [Ipumepsr
u3MepeHus: GU3NYECKUX BETUUHH MIPH
MIOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"
Du3NYEeCKUN IPAKTUKYM I10 TEME
146 "N3y4ueHne HepaBHOMEPHOTO

JIBYDKEHUS C LEJIBIO OTIpe/IeNICHUs
MTHOBEHHOM CKOpocTH"




147

Du3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue yCKOpeHus Ipu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBDKEHUH 110 HAKJIOHHOM 1IockocTy"”
unu "VccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU TIPpU
PaBHOYCKOPEHHOM JIBH>KCHUH"

148

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue yckopeHusi CBOOOIHOTO
nageHus" win "M3yuenue 1BUKeHUs
Tena, OPOIIEHHOTO0 TOPU30HTAIBHO"

149

®u3N4eCKU TPAKTUKYM I10 TEME
"N3yueHne IBUKEHHUS Tela 10
OKPY’KHOCTH C IIOCTOSIHHOM 10 MOJTyJIIO
ckopocthio" win "MccnenoBanue
3aBHCHUMOCTH NepHoa oOpalieHus
KOHHUYECKOTO MasATHHUKA OT €r0
napameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIOIIEH CUIIbI
IIpH IBIKEHUU OpyCcKa M0 HAKIOHHOM
mwrockocTu" wim "[IpoBepka runoTesbl
0 HE3aBUCUMOCTHU BPEMEHHU JBUKCHUS
Opycka 1Mo HaKJIOHHOM MIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT ero Macchl"

151

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenqoBanue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BOZHUKAIOIINX B MPYKUHE
U PE3MHOBOM 00paslie, OT UX




nepopmanuu” i "Usyuenue
JABMOKCHHUA CUCTCMBI TCJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOM Yepe3 JIETKUI
6moK"

152

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenne ko3 duimenTa TpeHus mo
BEJIMYMHE YIII0BOTO KOA(PPHUIIMEHTA
3aBucumoctu Frp(N)" nmmn
"UccnenoBanue qBMKEHUS OpycKa 1Mo
HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 duLmeHTOM TpeHUs" WiIH
"N3ydyenune NBUKEHUS rpy3a HA Baly C
TpeHueM"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yCao0BHil paBHOBECHS
TBEPJIOTO TEJA, UMEOIIETO OCh
BpaiieHusa" unm "KoHctpyrpoBaHue
KPOHIUTEHHOB U pacy€T CUII
ynpyroctu" unu "N3yuenue
YCTOMUYMBOCTH TBEPJOTO TEIA,
HMMEIOIETO0 TJI0IIaab ONophI"

154

dusnueckuil NpakTUKYM 10 TeEMe
"N3mepenue uMmilyibca Tea mno
TopMo3HOMY IyTH" nnu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
AJIEKTPOMOOMIIS U MOIIHOCTHU CHJIBI
Taru" nim "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHJIbI"
nnu "HccrenoBanue cOXpaHeHuUs




UMITyJIbCa MPU YIIPYroM
B3auMoeiictBun" win "M3mepenue
KMHETUYECKON YHEPTUU TeJIA 110
TOPMO3HOMY ITyTH"

155

PuU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne u30TepMUUECKOTro
nporecca (peKOMEeH/10BaHO
KCIIOJIb30BaHUEe UG POBOH
naboparopun)" unu "Nsyuenue
M30X0pHOTro npouecca” nin "U3ydenue
n3obapHoro mporecca” wim "IIpoBepka
ypaBHEHUS COCTOSIHUSA"

156

®u3NYEeCKU IPAKTUKYM IO TEME
"N3mepenue yaeabHON TEMmI0EMKOCTH"
uiu "HccnenoBanue mpoiecca
OCTBIBAHHUA BellecTBa' WIN
"HccnenoBanue aqnadaTHOTO
npouecca" unu "N3yuenue
B3aMMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOT'O B3aUMOJECHCTBHUS
U TeMIIepaTypbl KUIIEHUS )KUAKOCTEH"

157

Ou3nyecKuil MPaKTUKyM 10 TEME
"N3yueHue 3akOHOMEPHOCTEN
HUcnapeHus KUIKoCTen" nim
"U3mepeHue yaenbHOM TerIOThI
niaBieHus apaa" unum "M3yuenue
CBOWCTB HACBIIIEHHBIX apoOB" MU
"N3mepenne aOCoIOTHOM BIIAXKHOCTH
BO3/1yXa U OLIEHKa Macchl [1apoB B




nomenieHuu". Mamepenue
KO3 pHIIHEHTA TOBEPXHOCTHOTO
HATSDKEHUS

158

®uU3N4ECKU IPAKTUKYM 110 TEME
"HabimroieHue peBpaIieHus SHEPTuu
3apsKEHHOT0 KOHAEHCATOPa B SHEPT U0
M3JIYy4eHHS CBETOMOIa" WK
"N3ydyeHue npoTekaHus TOKa B LEMH,
coJiepKariei KoHjaeHcaTop" win
"Pacnipenenenue pazHoctu
MOTEHIIMAJIOB (HANPSDKEHUs) IPU
MOCJIEJOBATEILHOM COEIMHEHUU
KOHJIEHCATOPOB"

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye CMENIAHHOTO
COEJIMHEHUS PE3UCTOPOB" MIH
"N3mepenue yneabHoro
CONIPOTHUBIICHHUS ITPOBOJIHUKOB" MITH
"UccneqoBanue 3aBUCUMOCTH CHIIEI
TOKA OT HAIPSDKCHUS JIJIS JTAMITBI
HaKaJuBaHHA"

160

Ou3nyecKuil MPaKTUKyM 10 TEME
"Habnronenue anekTpoiaunsa" uim
"U3mepenue 3apsia 0JHOBAJICHTHOTO
noHa" wiun "UccnenoBanue
3aBUCHMOCTHU COMPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYpbl" UIIN
"CHsTHE BOJIBT-aMIIEPHON
XapaKTEepUCTUKHU auoaa”




161

PesepBHsiit ypok. O600IIeHNE 1
CUCTEeMAaTH3aI¥sl 3HAHHA 110 TeMe
"Kunematuka"

162

PesepBHeIit ypok. O600IICHNE 1
cHCTEMaTH3aIlHs 3HAHUMH 110 TeME
"Iunamuxa"

163

PesepBubiit ypok. O60011eHNE 1
CUcremMartu3anus 3HAHUHU 110 TEME
"Cratuka TBEpJ0TO Tena"

164

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3allusl 3HaHUH 110 TeMe
"3aKOHBI COXpaHEHUs B MEXaHUKe"

165

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3allusl 3HAaHU 10 TeMe
"OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

166

Peseprubrit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHHUH 110 TeMe
"Tepmoannamuka. TerioBbie
MaIIuHB"

167

Peseprubrit ypok. O6001eHNEe 1
CHCTEMAaTU3alMs 3HaHHUH 110 TEMeE
"ArperaTtHbi€ COCTOSIHUS BEIIECTBA.
®dazoBbie TIepexoab"

168

PesepBurlit ypok. O6001IeHEe 1
CHCTeMaTH3alus 3HAHUH 10 TeMe
"OnexTpuueckoe noie"

169

PesepBHslit ypok. O600IeHNE U




CUCTEMaTH3alysl 3HaHUH 110 TeMe
"IIoCTOSIHHBIN 27EKTpUUYECKUM TOK"

PesepBHrIit ypok. O600IICHNE 1

170 CHCTEMAaTU3alMs 3HAHUH 110 TEME 1
"Toku B pa3nuyHbIX cpepax”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzanMmopeiicTBHe MOCTOSHHBIX
bubmmoreka [IOK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edsoo.ru/7f41bf72
MarnutHoe nojie. ['unoreza Ammnepa
BexTop MaranTHON WHAYKITAH.
P e Bu6mmorexa 1[OK
2 [IpuHIHN cyneprno3uuym MarHUTHBIX 1
. o https://m.edsoo.ru/7f41bf72
nosiei. JINHUM MarHUTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/7f41bf72
4 Cuna Amriepa, €€ HanpaBJIECHUE U | bubnuoreka [IOK
MOJYJIb https://m.edsoo.ru/7f41bf72
5 Pemtenue 3amay 1
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuorexa [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/7f41bf72
Cuna JlopeHiia, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON | bubnuoreka [JOK
YaCTULbI B OJHOPOJHOM MAarHUTHOM https://m.edsoo.ru/7f41bf72
moJie
8 Permrenue 3agau 1
bu6mmoreka [JOK
9 Pa6ora cunel Jlopenna 1
peHll https://m.edsoo.ru/7f41bf72
10 Pemenne 3agau 1
11 MarauTHOE I0JIE B BEIIECTRBE. 1 bub6nmnoreka [JOK




deppoMarHeTuky, napa- u

https://m.edsoo.ru/7f41bf72

IUaMarHeTUKU
OCHOBHBIE CBOICTBA
bubmmoreka [{OK
12 ¢beppomaraerukos. [Ipumenenne
https://m.edsoo.ru/7f41bf72
(beppoMarHeTHKOB
13 Pemrenue 3agay no reMe "MarauTtHoe
nosne"
14 Pemrenune 3amgau o reMe "MarauTtaoe
nosne"
SIBneHue ANEeKTPOMAarHUTHON
15 UH nu. IToTok BekTOpa MarHuTHOU bubmmorexa [OK
FYRIHH, P https://m.edsoo.ru/7f41bf72
WHTYKITHHA
bu6moreka [IOK
16 9J1C
AC unnykumn https://m.edsoo.ru/7f41bf72
17 3aKOH 3JIEKTPOMAarHuTHOM UHIYKLIMHU bubmuorexa [JOK
®dapanes https://m.edsoo.ru/7f41bf72
13 Buxpeoe anektpuueckoe nosie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/7f41bf72
19 OJIC MHAYKIIMH B IBUKYLIAXCS bubnunoreka [JOK
MIPOBOJIHUKAX https://m.edsoo.ru/7f41bf72
20 Permrenue 3agau
71 TTpasuso Jlenma bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
Nunykrusnocts. Karymka
22 HUH HYKTI/IBHOCTI/I B eri/I/IIH MHOCTOSIHHOTO bubmnorexa [IOK
YK B https://m.edsoo.ru/7f41bf72
TOKa
3 SABnenue camounaykiuu. J/C bu6mmoreka [JOK

CaMOMHAOYKIINU

https://m.edsoo.ru/7f41bf72




SHCpFI/IH MaraviTHOTI'O IIOJIA KaTyHIKH C

bubmuoreka [JOK

24
TOKOM. DJIEKTPOMArHUTHOE T10JI€ https://m.edsoo.ru/7f41bf72
25 Pemenne 3amau
26 O0001IeHrEe U CHCTEMATH3 AL
3HaHUM 1o TeMe "DneKkTpoauHaMuka"
7 KonTponsHas pabora no teme
"DnexTpoauHaMuka"
Konebarennuas cucreMa. CBoOOgHEIE
bubmmoreka [IOK
28 kosebaHus. 'apmoHnyeckue
https://m.edsoo.ru/7f41bf72
KoJie0anust
29 Kunematuueckoe 1 fUHaAMHYECKOE bu6moreka [IOK
OIMMCAaHNE KOJIEOATENLHBIX BHKEHUN https://m.edsoo.ru/7f41bf72
DHepreTuveckoe onucanue. BeiBo
IUHAMHAYECKOT0 OIMHUCAHUS
. bu6mmoreka [IOK
30 TapMOHHYECKUX KOJICOAaHUW U3 UX
https://m.edsoo.ru/7f41bf72
SHEPTEeTUYECKOTO ¥ KHHEMaTHYECKOTO
OITMCAHUS
. bubnmunoreka IHOK
31 Awmruutyna u ¢asza koaedaHuit 1
https://m.edsoo.ru/7f41bf72
[Tepuona u yacToTa KoJleOaHUH.
[Teproa ManbIx cBOOO HBIX
. bubnuoreka [JOK
32 KoJIe0aHnIl MAaTEMAaTHUECKOTO
https://m.edsoo.ru/7f41bf72
MasTHHUKA. [leprnoa cBOOOHBIX
KoJieOaHu MPYKMHHOTO MasiTHUKA
3 3aryxaroiue KoieOaHus. bubnunoreka [JOK
Breinyxkaennsie koneOanus. Pesonanc https://m.edsoo.ru/7f41bf72
bubanoreka [IOK
34 ABTOKOJI€0aHHUSA 1

https://m.edsoo.ru/7f41bf72




35

Pemenue 3amau

VYpoxk-koHpepenuus "MexaHHUECKHE

36 KOJIe0aHHS B MY3bIKAIBHBIX
UHCTpYyMeHTax"
O06001IeHre U cHUCTEMaTH3aIUS
37 3HaHU# 1o TeMe "MexaHnueckue
KojeOaHus"
18 DNeKTpOMarHUTHbIE KOJICOaHusI. bubnuoreka [JOK
KonebaTenbHbIil KOHTYD https://m.edsoo.ru/7f41bf72
®opmyna Tomcona. CBsI3b aMILTUTY b
39 3apsiia KOHJIEHCATopa C aMILTUTYA0N Bubnmorexa [IOK
PIa KORA P A https://m.edsoo.ru/7f41bf72
CHUJIBI TOKA B KOJIEOATETHHOM KOHTYpPE
40 3aKoH COXpaHEHHUs SHEPTHH B bubmuorexa [JOK
HJIeaTbHOM K0JIe0aTEeTbHOM KOHTYPE https://m.edsoo.ru/7f41bf72
3aryxarolue 3JeKTpOMarHuTHbIE
X P bu6mmoreka [IOK
41 KoJiebaHus1. BeiHy X IeHHBIC
https://m.edsoo.ru/7f41bf72
AJIEKTPOMArHUTHBIE KOJIeOaHus
[Tepemennsbiii TOK. Pesuctop u
bu6mmoreka [JOK
42 KOHJIEHCATOP B LIETIH IEPEMEHHOTO
https://m.edsoo.ru/7f41bf72
TOKa
43 Karymnika nHIyKTUBHOCTH B LIENIN bubnuoreka [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/7f41bf72
m 3akoH OMa Uil 3€KTPUYECKOM Lenu bubnunorexa [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/7f41bf72
MonHOCTh IEPEMEHHOTO TOKA.
45 AMIUTUTYIHOE U JEHCTBYIOLIEE Bubmmorexa LIOK
y y https://m.edsoo.ru/7f41bf72
3HAQUYE€HHE CUJIbI TOKA U HANPSKEHUS
46 Pe3oHaHC B anekTpruuecKoi Lenu bubnunoreka [JOK




https://m.edsoo.ru/7f41bf72

47 Pewrenue 3anau
Wneanbubiif Tpanchopmarop.
pancop P bubmmorexa [{OK
48 [IpousBoacTBO, nepenaya u
N https://m.edsoo.ru/7f41bf72
MOTPeOJICHNE AIIEKTPUICCKOW SHEPTHH
DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BO/ICTBE JIEKTPOIHEPTUU.
bubmmoreka [{OK
49 Kynberypa ncnosibzoBanus
. https://m.edsoo.ru/7f41bf72
AJIIEKTPOIHEPTUU B TIOBCEAHEBHOM
KUZHU
50 Pemrenne 3amau
51 Pemenue 3agau
O060011eH1e U crucTeMaTnu3alus
52 3HAHUM MO TeMe "DIEKTPOMAarHUTHbIE
Kojebanus"
53 MexaHW4eCKHE BOJTHBI. bubmuorexa [JOK
XapakTEepUCTUKN MEXaHUYECKHUX BOJIH https://m.edsoo.ru/7f41bf72
. bu6mmoreka [JOK
54 CBoiicTBa MEXaHMYECKUX BOJIH
https://m.edsoo.ru/7f41bf72
bub e OK
55 3ByK. XapakTEPUCTUKU 3BYKa nommoreka L
https://m.edsoo.ru/7f41bf72
56 Wndpas3syk u yaptpassyk. Lllymosoe bubnunorexa [JOK
3arpsi3HEHUE OKPYXKaroLeH cpeibl https://m.edsoo.ru/7f41bf72
57 Permrenue 3agau
53 DNEeKTPOMAarHUTHbIE BOJIHBI. bubnunoreka [JOK
N3ny4yeHue 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/7f41bf72
59 OHeprus NeKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK

CsoiicTBa SJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/7f41bf72




[IIkaJia 371€KTPOMarHUTHBIX BOJIH.

bubmuoreka [JOK
60 [IpumeHeHne 3MeKTpOMarHuTHBIX
https://m.edsoo.ru/7f41bf72
BOJIH B TEXHHUKE U OBITY
[IpuHUUIBI paIOCBA3U U
61 teneBuAcHUA. Pagronokarus. bubmmorexa [{OK
DNeKTpOMarHuTHOE 3arps3HEHUE https://m.edsoo.ru/7f41bf72
OKpY)KaroIlEen CpeJibl
& KonTponsHas pabora no teme
"Konebanus u BOJTHBI"
63 CaeT. 3aKOH MPSMOJTMHEHHOTO bubmuorexa [JOK
pacnpocTpaHeHus CBETa https://m.edsoo.ru/7f41bf72
Pemenue 3aga4 Ha npuMeHEHUE
64 3aKOHA MPSIMOJIMHEITHOTO
pacnpocTpaHeHus CBETa
65 Ortpaxenue cBera. [Inockoe 3epkaino. bubnuoreka [IOK
Cdepuueckoe 3epkajio https://m.edsoo.ru/7f41bf72
[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTesb
bu6mmoreka [JOK
66 npenomiienus. [ToaHoe BHyTpeHHEE
. https://m.edsoo.ru/7f41bf72
otpaxenue. [IpenenbHbiit yron
MIOJIHOTO BHYTPEHHETO OTPaXXKEHUS
Pemenue 3a1ay Ha IpUMEHEHHE
67 3aKOHOB OTPAKCHUS U IPETOMIICHUS
cBeTa
Xon nyden B ipusMe. Jlucniepenst
N bubmuoreka [JOK
68 cBeta. CloXHBIN cocTaB OEOro CBeTa.
https://m.edsoo.ru/7f41bf72
IIBer
69 JInn3pl. DOKYyCHOE PacCTOSHUE U bubnunoreka [JOK




OIITHYCCKas CHJia JIMH3bI

https://m.edsoo.ru/7f41bf72

[TocTpoenue n300paxxeHNil B TUH3AX U

bubmuoreka [JOK

70 HUX CUCTEeMax. YBEIUYECHUE JTUH3bI https://m.edsoo.ru/7f41bf72
Pemenue 3agau Ha nocTpoeHue
71 M300paKeHM, TOTYJIaeMBbIX C
TTOMOIIIBIO JIMH3
72 ['ma3 kak onrudeckas cucreMa bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
Pemrenne 3anau. [Ipeneinst
73 MIPUMEHUMOCTH T€OMETPUYECKON
OIITUKH
74 CKOpOCTh CBETa U METOBI €€ bu6moreka [IOK
U3MEpPEHUS https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
7 Jlueniepens caeta https://m.edsocf.lru/7f4lbf72
bubmuorexa [JOK
76 Mirepgeperiiuis coeta https://m.edsocf.lru/7f4lbf72
KorepeHTHble HCTOYHUKH. Y CIIOBUS
77 HaOIIOACHUS MAaKCUMYMOB H bubnmorexa [IOK
https://m.edsoo.ru/7f41bf72
MHUHHUMYMOB
78 Permrenue 3agau
bubmuoreka [JOK
79 lpuvenenue unrepdepentum https://m.edsocl)_.[ru/7f41bf72
80 Judpakuus cBeTa bubmmorera [JOK
https://m.edsoo.ru/7f41bf72
81 JudpakonHas pemeérka. Y cioBue bubnuoreka [IOK
HaOII0ICHUS TTIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/7f41bf72
82 Pemenue 3amau




HOHCpC‘-IHO CTb CBCTOBBIX BOJIH.

bubmuoreka [JOK

83 [Tonspusanusa ceera https://m.edsoo.ru/7f41bf72

84 Pemenue 3anau

85 CBeToBbI€ SIBJIEHUS B IPUPO/IE bubnmorexa [TOK

https://m.edsoo.ru/7f41bf72

26 O06o01enre U cucTeMaTu3arus
3HaHu# no teme "OnTuka"

%7 KonTponbnas pabora no teme
«OnTuka»

['panu1Bl MPUMEHUMOCTH
KJIACCUYECKOM MEXAHUKH. 3aKOHBI bubmuorexa [JOK

88 JIIEKTPOAMHAMUKHA U TIPUHLIUII https://m.edsoo.ru/7f41bf72
OTHOCHTEILHOCTH

29 [ToctynaTel cnenraibHON TEOPUHN bubmuorexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41bf72
[IpocTpaHCTBEHHO-BpEMEHHO M
untepBal. [IpeoOpazoBanus Jlopenia.

90 YcnoBue NpUuYMHHOCTH. bubnunoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/7f41bf72
3ameaJIeHne BpEMEHH U COKpalleHue
JUIHBI

91 DHeprusi ¥ UMITYJbC PEISITUBUCTCKOMN bubnunoreka [JOK
YaCTUIIbI https://m.edsoo.ru/7f41bf72
CBs3b MaccChl C DHEPTUEH U

. bubnuoreka [JOK
92 HMITYJIbCOM PEIATUBUCTCKON
https://m.edsoo.ru/7f41bf72
YaCTHUIbl. DHEPTUsl TIOKOS
bu6mmoreka [JOK
93 PaBHOBECHOE TENIOBOE U3ITyYEHHE

https://m.edsoo.ru/7f41bf72




bubmuoreka [JOK

94 3akoH cMmernieHns Buna
https://m.edsoo.ru/7f41bf72
95 I'unotesa M. [litanka o kBaHTax. bubmmoreka [{OK
DOTOHEI https://m.edsoo.ru/7f41bf72
b K
96 DHeprus ¥ UMITyJIbC GOTOHA nonxoteia LO
https://m.edsoo.ru/7f41bf72
97 ®otorddext. OnbITh A. T bubnnorexa [JOK
CroneroBa. 3akonbl hoTodPdekTa https://m.edsoo.ru/7f41bf72
VYpaBHeHue DUHIITEITHA 715
" " bubnuoreka [JOK
98 dboTtorddekra. "KpacHas rpanuia
https://m.edsoo.ru/7f41bf72
dhoTorddexra
99 Jasnenue ceera. Onbite [1. H. bubnuorexa [JOK
JlebGeneBa https://m.edsoo.ru/7f41bf72
100 BosHOBBIE CBOMCTBA YacTHIL bubmorexa OK
https://m.edsoo.ru/7f41bf72
Bounnsl e bpoitns. JlnmuHa BoJHBI 1
. 7€ P o A bu6mmoreka [IOK
101 Bpoiins u pazmepst oomactu
. https://m.edsoo.ru/7f41bf72
JIOKQJIM3AIMK JBUKYILCICS YaCTULIBI
. bu6mmoreka [JOK
102 KopnyckynnsipHO-BOJTHOBOH Ayaln3m
https://m.edsoo.ru/7f41bf72
103 Judpakuust 37€KTPOHOB Ha bubnnoreka [JOK
KpHUCTaJljiax https://m.edsoo.ru/7f41bf72
Cnenuduka uamMepeHuii B MUKpOMUPE.
ud p “ p up Bbubnuoreka LIOK
104 CoOTHOILIIEHHST HEONTPEACIEHHOCTEH
. https://m.edsoo.ru/7f41bf72
I'eiizenOepra
105 Pemenue rpaduyeckux 3anau
106 Pemienne pacu€THbIX 33124
107 KonTposnpHast paboTa no Temam:




"Ocnosel CTO", "KopnyckyinsipHo-
BOJIHOBOU ayanu3m"

OmbITEI IO HCCIICOJ0BAHHUIO CTPOCHUSA

bubmmoreka [{OK
108 atoma. [manerapnas mozenb aroma
https://m.edsoo.ru/7f41bf72
Pesepdopna
109 [Tocrynater bopa bubmorexa HOK
https://m.edsoo.ru/7f41bf72
110 Buast ciektpoB. CriekTp ypoBHE#H bubnuorexa [JOK
DHEPTUU aTOMa BOJOpOoJa https://m.edsoo.ru/7f41bf72
i CHoOHTaHHOE U BBIHYXJIEHHOE bu6moreka [IOK
HU3IIYYECHHUE CBETa https://m.edsoo.ru/7f41bf72
112 TMasep bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
Hyxknonnas Monens gapa
113 I'eitzenbepra-MBanenko. 3apsn u bubmuorexa [IOK
MAaccoBO€ YHUCIO siipa. M30TomBI. https://m.edsoo.ru/7f41bf72
PagnoakTuBHOCTE
3aKOH paJIMOAKTUBHOIO pacrnaja.
CBolicTBa HOHU3H ero
pyiott bu6mmoreka [JOK
114 u3nydeHus. Biusiaue
https://m.edsoo.ru/7f41bf72
PaJMOaKTUBHOCTH Ha KUBbIC
opranusmsl. Jlo3umerpus
DHeprusi CBsS31 HYKJIOHOB B si/Ipe.
SAnepubie cunbl. JledekT Macchl sapa.
SnepHbie peakiuu. AnepHbie
AP peaitt AeP bubnuoreka [JOK
115 peaktopsl. [IpoGiemsl ynpasisieMoro

TEPMOSIACPHOIO CHUHTE3A.
OKOJIOTUYECKHE aCIEKThI Pa3BUTHS
SIEPHOY DHEPTETUKU

https://m.edsoo.ru/7f41bf72




Meronsl perucTpanuy u
HCCIIEI0BAHUA AJIEMEHTAPHBIX YACTHII.
@yHJaMEHTAIbHBIE B3aUMOICHCTBUA.

bubmmoreka [{OK

116 bapuoHsbl, ME30HBI U JIENITOHBI.
o https://m.edsoo.ru/7f41bf72
[IpencraBnenue o CtanaapTHOU
Mojienu. KBapk-rimrooHHas MoeIb
aJpOHOB
®dwusuka 3a npeaenamu CTaHIapTHON
17 Mozenu. TéMHas Matepusi U TEMHas bubmmoreka [{OK
sHeprus. EnuncTBO pusmueckoit https://m.edsoo.ru/7f41bf72
KapTUHBI MUpa
118 Oransl pa3BUTHS ACTPOHOMUH. bubnuoreka [JOK
3HaueHue aCTpPOHOMUU https://m.edsoo.ru/7f41bf72
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
119 0OBSICHEHUS TPUPOIHI KOCMHUECKHIX bubnuoreka [JOK
00BEKTOB. MeTOIbI aCTPOHOMHYECKHIX https://m.edsoo.ru/7f41bf72
HUCCIIEI0OBAaHUI
CoBpeMEeHHbIE ONITUYECKUE
bu6mmoreka [JOK
120 TEJIECKOTIbI, PaIMOTEIECKOTIBI,
https://m.edsoo.ru/7f41bf72
BHeaTMoc(epHast aCTpPOHOMHUS
Bun 38é3nnoro Heba. Co3Besnus,
. bubnuoreka [JOK
121 SIPKUE 3BE3/1bI, IUIAHETHI, UX BUJAMMOE
https://m.edsoo.ru/7f41bf72
NIIBHOKEHHE
Coinneuynas cucrtema. CoJHIIE.
bubnuoreka [JOK
122 CoJHeYHast aKTUBHOCTE. MICTOUHUK
. https://m.edsoo.ru/7f41bf72
sHeprun CoJIHILIA U 3BE3]
3BE3/bI, X OCHOBHEIE
bub6nmnoreka [JOK
123 XapakTepucTUKU. JluarpaMma

"CIEeKTpaNbHbIN KJIACC — CBETUMOCTB"

https://m.edsoo.ru/7f41bf72




124

3B63HBI rJIaBHOM IIOCIICI0BATEIIbHOCTH

125

Bnyrpennee ctpoeHue 3BE3 .
CoBpemeHHbIe NPEACTaBICHUS O
MIPOUCXOXKACHNUHU U 3BoJronnu ColiHLa
1 3BE3/. DTarbl )KU3HU 3BE3]

bubmmorexa [{OK
https://m.edsoo.ru/7f41bf72

126

Muneunsiii [Iyte — nHama [Manaktuka.
Tunel ranaktuk. YépHble ObIpEI B
sIIpax rajJakTHK

bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

127

Bcenennas. Paciuupenne BeeneHHOMN.
3akon Xa06ma. Teopust bombIoro
B3pbIBa. PennkTOBOE M3ITyueHHE

bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

128

Macmrabnas cTpykrypa Beenennoii.
MeraranakTuka

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

129

Hepeménnpie npoOiemMbl acCTpOHOMUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

130

DU3NYECKUH TPAKTUKYM 10 TEME
"NUccneqoBanye MariuTHOI'O IOJIS
MOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
(dheppoMarHeTUKoB" WIN
"UccneqoBanue IeUCTBUS
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM"

131

dusnueckuil NpakTUKYM 10 TeEMe
"N3mepenue cuiibl AMiiepa" ninu
"N3yueHne 3aBUCUMOCTH CUJIbI
Amnepa oT cuiibl TOKa" UK
"Onpenenenre MarHUTHOM UHAYKIIUU
Ha OCHOBE U3MEpEHMs cuiibl Amnepa”




132

DuU3NYEeCKUN IIPAKTUKYM 110 TEME
"HccnenoBanue IBICHUS
JIEKTPOMArHUTHOM MHIYKIMU" WK
"Onpenenenre HHAYKIIMI BUXPEBOTO
MarHuTHOTO noJjs"

133

PuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue siBICHUS
camouuaykiuun" unu "Coopka Moenun
3JIEKTPOMArHUTHOTO reHeparopa”

134

®u3NYeCKU IPAKTUKYM IO TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U TIPY)KUHHOTO
MasTHUKOB"

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue PHEPTUU B
MPY>KUHHOM MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue nepeMEHHOIO TOKa
yepes MocCiIeI0BaTeNIbHO COSIUHEHHBIE
KOHJEHCATOP, KaTyIIKy U pe3ucTop"
i "VccnenoBanue paboTh
HMCTOYHUKOB CBETA B IIETH
MepeMEHHOro ToKa"

137

dusnueckuil NpakTUKYM 10 TeEMe
"N3yueHue napaMeTpoB 3BYKOBOM
BOJIHBI"

138

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenne nokaszaTeis
IIPEJIOMIIEHHUS CTEKIIa" WK




"TTomyyenne n300paKeHHUS B CUCTEME
13 IJIOCKOTO 3€pKajia U JIUH3bI"

139

PuU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUJIKUX JINH3)" Win
"N3mepenue GOKYyCHOTO pacCTOSTHUS
paccenBarouX JUH3"

140

@uU3NYECKU IPAKTUKYM I10 TEME
"Habmronenne mudpakuum,
UHTEpPEPEHIIUH U MOJISIPU3aALUN
ceera"

141

Pu3NYeCKUi IPAKTUKYM IO TEME
"OnpeneneHne UMNyJabca U SHEPTUU
PENATUBUCTCKUX YacTHUll (110
(dhoTorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI] B MArHUTHOM T0J1e)"

142

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [lnanka na
OCHOBe uccienoBanus Gororddexra"
niny "ccnenosanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUO]] OT
HanpspKeHus"

143

Ou3nyecKuil MPaKTUKyM IO TEME
"HccnenoBanue cekTpa
Pa3pekEeHHOT0 aTOMapHOI0 BOJIOPOJa
Y U3MEepeHHe MocTosHHOM Punbepra"

144

DuU3NYECKUH IIPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO




(oHa ¢ UCTIOTB30BaHUEM J103UMETpa"
niu "M3ydenune noriomnienus oera-
YaCTHI[ ATFOMUHUEM"

145

PuU3NYECKU IPAKTUKYM 110 TEME
"HaOiroaenus 38€31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUWJIOKEHUN JIs1 ONIPEIETICHUS
IIOJIOXKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOTo MoJTyIapus 1
spkue 3BE3761" Wi "Habmronenus B
teneckon JIyHbl, IJIaHET, TYMAHHOCTEN
¥ 3BE3IHBIX CKOTIIICHHI"

146

O60011eHre U cucTeMaTu3alus
3HaHu#. Posib pu3nku 1 acTpOHOMHH B
9KOHOMMYECKOM, TEXHOJIOTHUISCKOM,
COITMATBHOM M ATHYECKOH chepax
NeSITEeNIbHOCTH YeJIOBEKa

147

O06o01IeHre U cucTeMaTru3amus
3HaHu#. Posib 1 MecTO QU3HKHU 1
aCTPOHOMHUHU B COBPEMEHHOU Hay4yHOU
KapTUHE MHUpa

148

O00011IeHNE U CUCTEMATH3ALIMS
3HaHuH. Posib pusnueckoit Teopuu B
(hopMHUPOBaHHUH TIPEICTABICHHM O
(bu3znueckoi KapTUHE MUPA, MECTO
¢u3nyecKoi KapTUHBI MHpa B 001IEM
Psly COBPEMEHHBIX €CTECTBEHHO-




HAay4HBIX [IPEJCTABICHUN O IIPUPOAC

149

O00011IeHNE U CUCTEMATHU3AIIUS
3Hanui o reMe "Kunemaruka"

150

O00011IEHNE ¥ CUCTEMATH3ALIMS
3ganui o reme "Kunemaruka"

151

O06o01enre U cucTeMaTu3arus
3HaHu# no Teme "JluHamuka"

152

O00011IeHNe U CUCTEMATU3 AL
3HaHu# no TeMe "CraTtuka TBEpA0TO
Tema"

153

O0o001Ienre U cucTeEMaTH3aI s
3HaHUH N0 TeMe "3aKOHBI COXPAaHEHUS
B MexaHHuKe"

154

O00011IeHNEe U CUCTEMATU3 AL
3gaHui 1o TeMe "OCHOBEI
MOJIEKYJISPHO-KUHETHYECKOW Teopun"

155

O00011eHNEe U CUCTEMATU3 AL
3HaHui o teme "TepmoarHaMuKa.
TenmoBrie MaIMHEB"

156

O0o001Ienre ¥ cucTeMaTu3aIus
3HaHUM Mo Teme "ArperaTHble
cocTOosHHA BelecTBa. Pa30BbIe
nepexonl"

157

O00011IeHNE U CUCTEMATH3ALIMS
3HaHUM N0 TeMe "DIEeKTpuYecKoe
none"

158

O000I11IeHNE U CUCTEMATH3ALUSI
3gagui 1o TeMe "I1oCcTOSHHBINI




AIEKTPUUECKUH TOK"

159

O060011IeHNEe U CUCTeMAaTH3AIHS
3HaHUi 110 TeMe "ToKU B pa3IUyHbIX
cpenax"

160

O0001IeHUE U CUCTEMATU3ALIUS
3HaHU’ 110 TeMe "MarauTtHoe mose"

161

Peseprubrit ypok. O60011eHIE 1
cHCTEMAaTH3alMsI 3HaHUH 110 TEME
"JJIeKTpOMarHuTHAsE UHTYKIUsA"

162

Peseprubrit ypok. O6001eHNE 1
CHCTEMATHU3ALM 3HAHUI [0 TEME
"Mexaandeckue Kojaeoanus"”

163

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HAaHU 10 TeMe
"JJIeKTpOMarHuTHEIE KoeOanus"

164

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HaHU 10 Teme
"MexaHM4YeCKHUE U AIEKTPOMArHUTHBIC
BOJIHBI"

165

PeseprubIit ypok. O6001meHNE 1
cHCTEeMaTH3aIlMs 3HAHUMH 110 TeME
"Onruxka"

166

PesepBuslit ypok. O600mIeHE U
cHCTEMaTH3aIlHs 3HAHUH 110 TEME
"Ocnosel CTO"

167

PesepBHrlit ypok. O600mIeHe 1
cucTeMaTH3alus 3HaHUH 1o Teme
"KopnycKynsipHO-BOJHOBOW Ayain3m"




168

PesepBHeiit ypok. O600mIeHNE 1
cucremMatTu3sanus 3HAHHUH 110 TEME
"®uzuka aroma"

169

PesepBHeIit ypok. O600IICHNUE 1
cHCTEMaTH3alHs 3HAaHUH 110 TEME
"®u3uKa aTOMHOTO Spa U
3JIEMEHTapHbIX yacTull"

170

PesepBubiit ypok. O60011eHNE U
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"OnemeHTH! acTpou3uKu"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka, 10 kinacce/ Kacesino B.A., O611ecTBO ¢ orpaHu4eHHOM
oTBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obiectBo «M3narenscTBo
«IIpocsewenue»

» dusuka, 11 kinace/ Kacesino B.A., O611ecTBO ¢ orpaHudeHHOMN
O0TBETCTBEHHOCTHIO «[IPODAY»; AxiimonepHoe o0miecTBo «M3natenbeTBo
«IIpocBemienue»

I[I/I}IaKTI/ILICCKI/Ie MaTcpualibl

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

MCTOAUYCCKHUC MAaTCPHUAJIbI U pa60‘{I/I€ IMporpaMmbl

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

LIOP,PDIII
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