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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHON 0Opa3oBaTesIbHON
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM denepanpbHO padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ~®enepanuu, peaau3yrOIIUX OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE  COJEpIKaHUE,
YCTAaHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3EH, JIOTMUKH Y4eOHOTO
nporecca, BO3PAaCTHbIX ocoOeHHocTed oOywaromuxcsa. [Iporpamma mno Qusuke pgaér
IpPEICTaBICHNUE O LEJSIX, COAEPKAaHUM, OOIIeH cTparernu OoO0y4eHHus, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeaMera «Pu3nka» Ha yrilyoJEHHOM YpOBHE.

N3yuenne kypca (QHU3UKK YrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3a7adul
npodecCHOHATIBLHON OpPHEHTALMK, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMUX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAWMBI Ui  TPOJOJDKEHUsT O00pa3oBaHHMsI B OpPraHM3alusAX MpodhecCHOHAIBHOTO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATLHOCTSIM.

B mporpamme mo QusmMke Onpenensrorcs IUIAaHUpYeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKku Ha YpOBHE CpeqHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaMeTHbIC (Ha yriryOnéHHOM ypoBHE). HaydHO-MeToa00rnuecKoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAapPEIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydaroIuxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEJHEro 0011ero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEILHOCTHBIN MOAXO/.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YIbTaThl IO rojlaM O0yUeHUs;

coJiepkaHue yueOHoro npeamera «Pu3ukay 1mo rogaM o0ydeHusl.

[TIporpamMa mo Qu3MKe HMEEeT NPUMEPHBIM XapakTep M MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABJIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUWUTEIeH U
IIPEIOCTABISAET BO3MOXHOCTH JUIsl pEajM3alyd PA3IMYHBIX METOAMYECKHMX TOIXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOlIEHHOM YPOBHE NpPU YCIOBUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUA Kypca.

®du3nka Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPUPO/IbI, BHICTYIAsI B KQU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJIEHUHN, H3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueit u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe HSHEpPreTHKH, TPAHCIOpTa, OCBOEHHS KOCMOCA, IIOJyYeHHs HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. W3ydyeHue UMK BHOCHUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydvaromierocs, B (popMHUpOBaHUE
YMEHUH NMPUMEHATh HaAyYHbIH METOJ MO3HAHUS IIPU BBITOJHEHUH UMM Y4EOHBIX HCCIIeJ0BAaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKHUT MaTepuall U3 BCEX pa3fesioB (U3MKHU, BKIKOYAET KAaK BOIPOCH! KIACCUYECKOM, Tak U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHE IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonou Hnanpagnennocmu. Kypc ¢Gusukm  yrayOon€HHOTO — ypOBHSA
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
U3YyYEHHBIX TEOpUH U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTaBICHUI
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, U TEXHOIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s pusuky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIF30BAaHUU CAMOCTOSITEIIBHOTO AKCIEPUMEHTA KaK IMOCTOSIHHO JCHCTBYIOMIETO (akTopa
yuebHoro mponecca. [y  yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHHUYECKOr0 3KCIIEPUMEHTa, BKIJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHHUYECKUE OMbITHI IpU
U3y4eHHUM HOBOI'O MaTepuala, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peam3anui (PU3MUECKOro MpakTUKyma. B mepBom ciydae mpakTUKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaX/IOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a0opaTOpHBIX paboT, KOTOPbIE MPOBOAATCS B Ipoliecce U3yueHus paszena (temsl). [Ipu sTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITEIIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme no ¢usnke cucremMa yueHHUECKOTO KCIIEPUMEHTA, Ja00paTOPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM ITepedHeM. BbIOop TeMaTuku JUist 3TUX BUJIOB YUYEHUUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU oOpa3oBaTeNbHOrO Ipolecca MCXOnAs W3
O0COOEHHOCTEH MOYPOYHOI'O TIUIAHUPOBAHMSA M OCHalleHWsl KabuHeTa ¢usuku. Ilpu 3TOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSIMH IPOBOAUTH TNpPSMblE M KOCBEHHbBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAaHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbiioe BHUMaHWE yAENSETCS PEIICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
JUI PacUyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jiesia Kypca, TaK U MHTErpUpys NpUMEHEHUe 3HaHWM U3 pa3HbIX paszzaenoB. s
Ka4eCTBEHHBIX 3a/la4 TMPHOPHUTETOM SBISIFOTCS 3aJaHWs Ha OOBsICHEHUE/TpeIcKa3aHne
NpoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKPY)KAIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moient Ui CUTyalluu MPaKTUKO-OpUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpebdoBaHmsimu DPI'OC COO Kk MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOmiero oOpa3oBaHMs JOJDKEH H3y4yaThcs B YCIOBHAX IPEIMETHOro kabunera. B kabunere
GHU3UKH JOIKHO OBITH HEOOXOJMMOE JTa00PAaTOPHOE 00OPYIOBAHKE JUIS BHIIIOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (U3UKEe YUCHHYECKHUX OIBITOB, Ja0OPATOPHBIX PadOT M PabOT MPAaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHHUMAJIBHOM JI0CTaTOYHOCTH M 0OECIEeYMBAET MOCTAHOBKY HEPEUUCICHHBIX B MPOTpaMMe I10
¢u3MKe KIIOUEBBIX IEMOHCTpPAlMK JUIS WCCIEOBAaHHMSA H3y4aeMbIX SIBJICHUH W IIPOIECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZOBaHUE JJISi YUYCHHUYECKUX IMPAKTHUECKUX paboT ¢opmupyercs B
BUJIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIIeuMBacTCsl B pacyére OJHOr0 KOMILIEKTa Ha ABYX
oOyvarommxcs. TemMarndeckne KOMIUIGKTHI JIaOOpAaTOPHOTO OOOPYAOBaHUS MJOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPHUTEIIbHBIX CHCTEM B BHJE IU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMH LIEJSIMU M3y4eHUs PU3MKHU B 00111eM 00pa30BaHHUU SBIISIOTCS:

dopMupoBaHUE HHTEpECA U CTPEMIICHHUS 00YYaIOMINXCsl K HAYYHOMY M3YYEHHIO TIPUPOIbI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TO3HaHUS U  (HOpMUpPOBAHHE
UCCJIEI0BATEIbCKOTO OTHOLICHUS K OKPYKAIOIUM SIBJICHUSIM;

dopMupoBaHHE HAyYHOTO MHPOBO33PEHHUSI KaK pe3ylbTara M3Y4YEHHs OCHOB CTPOCHHUS
MaTepuu U GyHAaMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHue YMEHHI OOBSICHATH SBICHUS C WCIOJIB30BAHWEM (PH3MUECKUX 3HAHUHA U
HaY4YHBIX JIOKa3aTeIbCTB;

dopMupoBaHHE TNPEACTABICHHH O PONM (PUMKU JUIS Pa3BUTHs APYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX chepax Oyaymiell mnpodeccnoHanbHOMN
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

JocTkeHne STUX menell o0ecrieyrBaeTcsl pelieHneM CIEAYIONMX 3a7ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 00X (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJISIPHYIO (QU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopmMHpoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UICCKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PEIICHUH B TOBCEAHEBHOM KU3HM;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3ajad, IOAPa3yMEBAIONINX CaMOCTOSTENIFHOE CO3/aHue (PU3MUECKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3MYECKUX OCHOB M TPHHILMUIIOB JIEHCTBUS TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJaMHU CaMOCTOSTENFHOTO TUTAHUPOBAHHS M TPOBEACHUS (HU3NIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M WHTEpHpeTald WHPOPMALUU, ONPEACICHUS JI0CTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHMH NPOEKTHO-HCCIIEI0BATENbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BuTHE MHTEpPEca K chepam nmpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBI ypOBEHb H3YyUEHHS
yuebHoro mnpeamera «®Pu3nuka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEUUaIbHOCTAM (U3UKO-
TEXHUUYECKOTO MpOouIs.

Ha u3yuenue ¢usuku (yriyOonéHHBIN ypoBEHb) HAa YPOBHE CpeAHEro o01iero oopa3zoBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znean 1. Hayunblid MeTO/ NO3HAHUS NPUPOIBLI.

Ousuka — (yHIaMeHTaNbHas Hayka o mpupoje. HayuHblli METOA MO3HAHHMS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U Teopus B Mpolecce Mo3HaHus npupoabl. HabnroneHne u sKCrepuMeHT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHbIE
puOOpbI, KOMIIBIOTEPHBIE JATUUKOBBIE CHCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKkux BeIn4YrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuasbHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeaIbHAasl )KUAKOCTh, UJCANIbHBIN T'a3, ToueuHbld 3apsn). ['unoresa. dusnyeckuit
3aKOH, I'PAaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyeckas Teopus.

Ponp u mecto ¢u3uku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MUpa, B
HPAaKTUYECKOH J1eATENbHOCTH JOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

W3mepeHue cuiibl TOKa M HaNpsOKEHUS B LENHU IOCTOSHHOIO TOKa IPU IOMOIIU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCTBO ¢ LU(ppoBoil naboparopueil no ¢usuke. Ilpumepsl u3mepeHus GU3NYECKUX
BEJIMYMH [TPU NOMOILY KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe JBMKeHHE. OTHOCUTENBHOCTh MeXaHHuYecKoro JBmxeHus. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuambHOM TOUYKM, €ro MPOEKIHMH Ha OCH CHCTEMbl KOOpJUHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeIHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEeMbl KoOpAHHAT. CliojkeHue NMepeMeneHnil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX Tpa(uKH.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MaTEpHAIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepruaIbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora obOpamienus. LleHTpocTpemutensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHT€HIIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepHabHOM TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUAOMETpP, ABUKEHHE
CHaps/I0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeJaun, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Monens cucteMbl 0TCUETa, UIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUSI.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeAeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanue NBHKEHHH C UCTIOIB30BAHHEM MEXAHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peEKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOT0 MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHMe NyTel, TPACKTOPHUI, CKOPOCTEH TBUKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCcKOpeHUsT TMpU MNPSIMOJIMHERHOM PAaBHOYCKOPEHHOM JBH)KCHUU IO
HAaKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne nBMXKEHUS Teja, OpPOMIEHHOTO TOPU30HTAIBHO. [IpoBepKka runoTe3sl 0 mpsiMon
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalleHWs KOHHMYECKOTO MasTHHKA OT €ro
[1apaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbHbie cucteMsl oTcuéTa. [IpuHINI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEICICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

Bropoii 3akon HeroToHa 117151 MaTepralibHON TOUKH.

Tperuii 3akoH HproTOHA /111 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacChI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeNl U HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CHUJIa TPEHUS TIOKOS.
Koadduiment tpenuns. Cuiia COnpoTUBIEHUS MPU IBUKEHUM Tela B KUAKOCTU WM Taze, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuuUecKkrne YCTPOHCTBA M TEXHOJOIMYECKHE IMPOUECCHl: MOAIIUITHUKH, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGnronenue aBuKeHUS Te B MHEPIIHAIBHBIX M HEMHEPIIUATBHBIX CHCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEICHUEM MACCHI TEa
Ha €ro YCKOpPEHUE B HHEPIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HUKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NTOABEME U MAICHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS IIOKOSI, KAUEHUS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

W3mepeHue paBHOJEHCTBYIOMIEH CHJI ITPU JBUKEHUHU OpycKa 110 HAKJIOHHOM IIIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIKCHHMS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHne IBMKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JIErKuii OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIUYUHE YTI0BOr0 KOd(p(UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIHEHTOM TPEHHUS.

W3ydeHue ABMKEHUS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpoe Teino. [locTynarenbHoe U BpallaTelbHOE JBH)KEHUE TBEPIOTO Tela.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeEIIA.

YcroitunBoe, HeyCTOHYMBOE, O€3pa3IuuHOE PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryarble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomaol, RPAKMUKYM.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

Hmnynsc MaTepuanbHOW TOUYKH, CUCTEMBI MaTepUaibHBIX TodeK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYEK. Teopema 0 JBMKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM Touku. IIpencraBieHne O COXpaHEHHMM MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MoOHOCTb CHUIIBI.

Kunernyeckass sHeprus maTepuaibHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKH.

[ToreHnnanbHBIe M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHumaneHas
SHEprus ynpyro neGopMHpOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropast kocMuueckas CKopocTb. TpeTbsi KOcCMHUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum [ UACAIBHOM JKHJIKOCTUM KakK CJIEACTBHE 3aKOHA COXPaHECHUS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

M3MeHeHne >HEpPruy Teja MU COBEPILIEHUH PabOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopmnsvie padomovi, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue COXpaHEHUsT UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMHMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTnyeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTHIl BellecTBa. MoJeNnn CTpOEHUs Ta30B, )KUJKOCTEN U TBEPABIX T€l U 0ObSICHEHNE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTBa. [locrossHHas ABoranpo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopens wnaeanpbHOTO ra3a B MOJIEKYJISIPHO-KMHETHYECKOM TEOpHM: YacTHIBl Tras3a
JBUKYTCS Xa0TUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpercTaBieHne W30IPOLIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MEXIy [aBJIEHUEM U CpPEAHEM KHHETUYECKOW DSHEpPrUel IOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HI€aIbHOIO ra3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeiHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

HabGmtonenue u uccnenoBanue U30mporeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEINIOBOTO PAaBHOBECHS MPU TEIUIOOOMEHE MEXIy
ropsiuei U X0JIOAHOW BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CcUCTeMbl. BHemHue u  BHyTpeHHue mapamerpel. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEIHHE 3HAYEHUS BEJIWYWH, OMKCBHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro ra3a B TEPMOJWHAMUKE — CHCTEMA YpPABHEHHI: YpaBHEHHE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE TTPOIIECCHI.

DnemeHTapHas paboTa B TepMOoANHAMUKe. Beruucienne padboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTeMbl 0e3 coBepiieHus padoTsl. KOHBEKIHS, TETUIONPOBOHOCTD, U3ITYUYCHHE.

KonuuectBo Temnotel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa CropaHus ToluMBa. Pacuér komudectsa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBbiii 3ak0H TepMoauHAMHUKU. BHyTpeHHss sHeprus. KomudecTBo TemaoTsl U paborta
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM U1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHUCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOJMHAMUKHU [JI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO NEPENATh
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.



[Tpunimne! aeiicTBus TemaoBbix MamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. {ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4ecknue ycTpoMCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJOJWIBHUK, KOHIUIMOHED,
TU3CTbHBIA W KapOIOpaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOMYyYEHUE CBEPXHUKHUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTUIU3alKsg OMOOPraHNYeCKOro TOITMBA AJIsl BEIPAOOTKH «TEILIOBOM) U 3JIE€KTPOIHEPTHH.

Hemoncmpayuu.

N3meHenue Temmneparypsl py aaquadaTHueckoM pacliupeHuu.

Bo3aymHoe orauso.

CpaBHeHME YJENbHBIX TEIIIOEMKOCTEH BEILIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeIT0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpezamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KumeHwe. YenbHas TemioTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO TMapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactsokenne u cxxarue. Cosur. Moayns FOnra. Tlpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYHMHA TEIJIOBOTO PACHIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEPEXOax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKkeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [{aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctH. ®opmyina Jlamnaca.

TexHudyeckue yCTpOMCTBA U TEXHOJOTMYECKHUE TMPOLECChl: IKUIAKUE KPUCTAIUIBL,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>KEHHOM JJaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSIKEHHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

H3mepenne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B IOMEIICHUU.

N3mepenne ko3 duirenra moBepXHOCTHOTO HATSHKEHHUS.

Uzmepenue moxayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OJneKTpu3anus Tel U e€ MpOosIBICHUsA. DJIEKTPUUYECKUN 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKH U MOJYOPOBOJHUKH. DJIEMEHTAPHBIM 3IEKTPUUYECKUI
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3aKoH Kyona.

OnekTpuueckoe nose. Ero neiicteue Ha 31eKTpUUYeCKUe 3apsibl.

Hampsoxk€aHaocTh  dekTpudeckoro mojs. [IpoOHbni 3apsn. JluHuM HanpsHKEHHOCTH
ANIeKTpruYecKoro nosst. OQHOPOIHOE FIEKTPUUECKOE ITOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
ANeKTpocTaTuueckoro mojis. CBs3b HANPsHKEHHOCTHM TMOJISL M Pa3HOCTH IMOTEHUUATOB s
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0bémy mapa. Ilonme paBHOMEpHO 3apsDKEHHON OECKOHEUHOM IITOCKOCTH.
KaprrHbl mMHMN HANPSKEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSAJI0B.

JIMdIIEKTPUKH B 2JIEKTPOCTaTUYECKOM MToJIe. J(ManeKTpuuecKas IpOHUIAEMOCTh BELIECTBA.

Konnmencarop.  DiEeKTpOEMKOCTh  KOHACHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JBr>keHue 3apsKE€HHOW YaCTHUIIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHHUE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau fe
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3aPsHKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsHKEHHOT0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGntonenue npeBpallieHusi 3HEPTUU 3apsSXKEHHOTO KOHJIEHCATOPA B SHEPTHUIO M3ITYUYCHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHS) TMPH  MOCIEAOBATEIHHOM
COEIMHEHUU KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcioBus CylIECTBOBAHMSL ITOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKAa. VICTOYHHMKM TOKA.
Hanpsokenne U u DZIC €.

3akoH OMa JJid yyacTKa LEeMH.

DJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCUMOCTb  COINPOTUBIEHUS  OJHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHbI U IUIOIIAJM IONEPEYHOI0 CEYEHHUs. YIEIbHOE CONPOTUBIICHUE
BEIECTBA.

[locnenoBarenbHOE, NapajljIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOIIHOCTD 3JIEKTPUYECKOTO TOKA. TEImoBast MOIHOCTh, BBIAEISIEMAs HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBIEHHE HMCTOYHHMKA TOKa. 3akoH Owma i TOJIHON
(3aMKHYTOM) 27eKTpUuecKoi renu. MoIHoCTh UCTOYHMKA TOoKa. KOpoTKoe 3aMbIKaHHe.

KonpaeHncarop B uenu nocTOSHHOTO TOKA.

TexHU4YecKne YCTPONCTBA W TEXHOJIOTHUYECKHE TIPOLIECCHI: aMIIEPMETpP, BOJBTMETP,
peocTar, CYETUHUK IEKTPUUECKOU SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HaNpsKEHUS I PE3UCTOpa, JIaMIIbl
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHMKOB OT JMJIMHBI, IUIOLIAU
MIOINIEPEYHOT0 CEUYCHHS U MaTepraa.

WccnenoBanne 3aBUCHMOCTHM CHJIBI TOKa OT CONPOTUBICHUS TIPH  TOCTOSHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OnI coeqrHEHUsT UCTOYHUKOB Toka, JJ1C GaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIIOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA OT HAIIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHHUSL.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LICIH.

HccnenoBanue 3aBUCUMOCTH OJIE€3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJNeKTpUYecKasl MPOBOAMMOCTb pPaA3JIMYHBIX BEUIECTB. OJIEKTPOHHAs IPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  COINPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsaoiicTBa p—Nn-niepexona. [lonynpoBogHUKOBBIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OneKkTpuueckuii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
Paznuynble THIIBI caMOCTOSATENbHOTO pa3psaa. Momuus. [lnazma.

TexHuueckue yCTpOHCTBA U IHPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, pa(UHUPOBAHME MEIW, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTD BO3AYyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, nPAKmMuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHHH  (u3mueckux BenuuuH. OlleHKa TpaHuIl
MOTPEUIHOCTEM.



[IpoBeneHrEe KOCBEHHBIX HM3MEPEHUN, WCCIECIOBAaHUM 3aBUCUMOCTEH  (DU3UIECCKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX THIOTE3 (BBIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C yUETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYyXalomed  cpedpl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKUE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIIMH ), UCTIOIH30BAHNE 3aKOHOB COXPAHEHUsI MEXAHUKU B TE€XHHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pA3PSAHBIC JAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Macnumnmnoe noie.

B3anmoaeicTBiue NMOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHutHoe mnoue.
Bekrop marautHOM MHAYKUMU. [IpUHIMI Cyneprno3uuy MarHUTHBIX 1OJIe. JIMHUY MarHUTHOU
UHAYKIINH.

MarautHoe 1oje IPOBOJHHKA C TOKOM (IPSIMOrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pab6ora cuiibl Jlopenna.

MaruuTtHoe nose B BeuecTse. deppomMarHeTUKHy, napa- 1 IMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATENb SIKOOM, YCKOpUTEIN
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOok BekTopa MarHuTHOM MHAyKumMu. DJC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuuecKoe IoJIe.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoWCTBa U TEXHOJIOTMYECKHME TNPOLECCHl: HWHAYKIIMOHHAS IIeub,
COJICHOMJI, 3aIIMTA OT JEKTPU3ALMH TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmonenune sBaeHus 37€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanne 3aBucumoct OJIC MHAYKIHMH OT CKOPOCTH HM3MEHEHUS MAarHUTHOIO
MOTOKA.

IIpaBuno Jlenua.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka Mo/ieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHWM W3 HMX OJHEPreTHYecKoro u
KMHEMaTUYECKOTO OITMCAHUSI.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
masiTHUKA. [lepros cBoOOAHBIX KOJIeOaHUI IPYKMHHOTO MasTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHsle Konebanus. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJl pe30HAHCHOU KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelu,
MYy3bIKaJIbHbIE HHCTPYMEHTBI, celicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH MEpHO/a MaJIbIX KoJIeOaHUI rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanne konebaHWil Tpy3a Ha MAacCUBHOM MpPYXHHE C IENIbl0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBM)KEHUS Tejla B X07ie KoieOaHui Ha yIIpyroM MojBece.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIMTY/IbI 3aTyXalOUINX KOJIeOaHuH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KoHType. ®@opmyna Tomcona. CBs3b aMIUIMTYIbl 3apsjia KOHJEHcaropa ¢
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble KosiebaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCTH NEPEMEHHOIO0 TOKA. AMIUIUTYAHOE M JIEHCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHHS TIPU Pa3IndHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIY CUHYCOUJAJIbHOT'O IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsHKeHUH.

Wneanbublii Tpanchopmarop. [IponsBonacTBo, mepenaya u noTpeOiIeHUe 3IEKTPUIECKOM
SHEPIHH.



DKOJIOTUYECKUE PHUCKHU IIPU INPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: DJIEKTPUYECKHM 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUU JIEKTPOIIepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTMBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc mpu nocienoBaTenbHOM COCIMHEHUHU PE3UCTOPA, KATYIIKWM WHIYKTUBHOCTH H
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIKIT ACUCTBHS TpaHCcHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTyILKYy U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX paclpocTpaHeHusd. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs U AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHUe, IpeJIoMIIEHUE, HHTEepPepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. Y CJIOBMSI M3JIydEHUS 2JEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AU(PaKIHSL.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE SIEKTPOMAarHUTHBIX BOJIH B TEXHUKE H
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKkoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmoneHue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe3oHaHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpaKEHUE, IPEJIOMIICHHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHuUs: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxeHus cBeTa. [locTpoenune H300pa’keHUN B IJIOCKOM
3epkaie. Chepudeckne 3epkaia.

[Ipemomiienne cBeta. 3aKOHBI MPEIIOMJICHUS CBeTa. AOCONIOTHBIA  TIOKa3aTellb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONITUYECKUX CPE.

Xon nyueit B npusme. ucnepcust ceera. CinoxHbIi coctas Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTUYECKasi CHUJIa TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH CQeprUIecKou
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO IT0Ka3aTesl IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y MO0/l TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHYECKOU OCH.
[TocTpoeHne N300paKCHUI TOUYKH U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEHBAIONINX JIMH3aX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspermatomnias cnocoOHOCTh. [71a3 kak onTHyeckast CUCTEMa.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHUHUMYMOB B HHTEpPQEPEHIUMOHHONH KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl KiIaccu4eckuX HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [JudpaxiuuonHas pemérka. YciaoBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboroanmapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TUPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeoMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB YepPe3 MJIOCKOMAPAIIIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHiinm crera.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o0paXkeHUs B CUCTEME U3 MJIOCKOTO 3epKajia U JIMH3BI.

[Tony4yenue n300paxkeHus: B CHCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3€PHOTO N3TYICHUS Ha JBYX IIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ydeHHs CBETOAMOAA TPU TIOMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cieUAJIbLHOM TEOPHH OTHOCUTEIbHOCTH.

['paHuLibl MPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHOM Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  JlopeHua.  VYcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelJIeHHE BpPEMEHU U COKpallleHUe
JUINHBI.

DOHeprusi U UMITYJIbC PEIATUBUCTCKON YacTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJICOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPTHUs OKOSL.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHULL.

YyeHn4eckuit HKCIIepUMEHT, 1JabopaTOopHbIE pabOThI, TPAKTUKYM.

OmnpeneneHre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTULl (1Mo gororpadusmM TpeKoB
3apsHKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TemiIoBOoe u3NIydeHHE (W3IydeHHEe aOCONMIOTHO YEPHOrO Tema). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. Cronerosa. 3akoHbl (poTtodddexra. YpaBHeHHEe DHUHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO MOIVIOIIAIONIYI0 H
abCcoOTHO oTpaskatollyto noBepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
objacTu  JOKANM3AaMKM  JBWKYIIEHCS  dYacTuipl.  KoOpmycKynsipHO-BOTHOBOW  Tyau3M.
Judpakius 37eKTPOHOB HA KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS! TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Tocrynater bopa. M3nydenue u moriomieHne (OTOHOB MPH MEPEXOJe aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuuecKkne YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHEKTPAJIbHBIA aHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMApHOI'O BOJOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens simpa ['eiizenoepra—Banenko. 3apsia snpa. MaccoBoe 4ucio siapa.
N3oTomnsl.

PagmoaktuBHOCTE. Anba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3NIyYeHUs. BiausiHue painoakTUBHOCTH HA KMBbIE OpraHu3Mbl. EcTecTBeHHBIM
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol sapa.

Anepusie peakuuu. Jlenenune wu cuHte3 snep. SnepHsie peaktopbl. IIpoGiemsl
YVIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJOTUYECKHE aCHEeKThl pPa3BUTUA  SAEPHOU
SHEPreTUKHU.

MeToapl perucTpaiuy U UCCIeI0BaHUS dJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTaIbHbIE B3auMoOJelcTBUA. bapnonbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJEINb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOWCTBa U TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHUEM J03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMHH. [IpUMEHHUMOCTh 3aKOHOB (U3WUKU Ui OOBSCHEHUS MPUPOABl KOCMHUYECKHX
00BEKTOB.

Metoabl acTpoHOMUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. McTounuk sHepruu CosHua u 3BE31.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl IJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]] [JIABHOM  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMeHHbIE
MIPEICTABJICHUS O MPOUCXOKACHUM U 3BOJOLMH COJIHLIA U 3BE3/T. DTallbl )KMU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenue Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuky u kBazapsl. YEpHbIE ABIPHI B sipax rajlakTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon Xa0O06ma. Paszberanue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IIyYEHHE.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMITBIOTEPHBIX TMPWIOKEHUIH Ui  OIpeNesIeHUs] IMOJIOKEHUsI HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c0o3Be3/11si CeBEpHOT0 MOMyLIapUs U IpKue 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, IIaHeT, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIB30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeaudyuH. OleHKa TIpaHUI
IIOTPELIHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHUYECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJaOOpaTOPHbIE paOOThI, TPAKTUKYM»).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMs  CoJIepKaHMs — pas3zieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIBHOM U MPOrHOCTHYECKON (DyHKIMIA (pru3ndecKoil Teopuu, poib (HU3NIECKON Teopun
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢pusuku yriayonéHHoro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢ yu€Tom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKISCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: snexktpuueckue SBICHHS B KUBOM Mpupoje, KojeOaTelbHbIE ABMKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKHUE  PUCKA  TPU  TPOU3BOACTBE  AJICKTPOIHEPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYecKass CTPYKTypa TBEPABIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3EMIIH, 3aJIe)KW MAarHUTHBIX Py, (oTOChEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEeHHE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMATHUTOB, AIEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
QJIEKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBasi JMArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OINTHKA,
conHevHas Oartapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTMUECKUE aCTIeKThI
€€ pa3BUTHSL.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro mpeamera «DHU3uKay J0KHBI OTPaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
HO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHMEHTAlUi, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM I[IEHHOCTSAM pPOCCHICKOro oOIecTBna,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEILHON AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

rpakIaHCKOr0 BOCIIUTAHMA:

e Cc(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3MIMU OOYYAroOIIerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOIro 00I1IeCTBa;

® [PUHATHE TPAAUIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHUYECKUX U JEMOKPATUIECKUX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JCSITEIBHOCTh B MHTEPECAX TPAXKAAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3altu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMH WHCTHTYTaMH B COOTBETCTBHU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOH J1€ATETLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOMN IPakAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K TrOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHHUSIM POCCHICKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHMUS,

e CHoCOOHOCTh OIIGHMBaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOro OYyIyIIero.

ICTETHYECKOr0 BOCTIMTAHUS .

® OCTETHYECKOE OTHOIICHWE K MHUpY, BKJIIOYash ACTETUKY HAaydHOTO TBOpPYECTBa,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3uyHbIM cdepam MpodhecCHOHAIBHOW IeSTeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKOM U TEXHUKOM, YMEHUE COBEPIATh OCO3HAHHBIN BbIOOp Oyymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSKEHUH BCEH )KU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHUECKOW KYJIbTYphl, OCO3HaHHE TJI00AIBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® IUIAHMPOBAHME U OCYIIECTBIECHUE JNEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKOM HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'O IIO3HAHMUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
UH/IMBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTyaIH3UPOBATH MPOOJIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

ONPENEIATh LEIH ACSITEIBHOCTH, 331aBaTh apaMeTPbl U KPUTEPHUH UX JOCTUKEHUS,
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (U3HYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJeMbl C y4ETOM aHauM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLICHUBATb PUCKHU ITOCIECACTBUM NEATEIBHOCTH;

KOOPJAWHUPOBATh W BBINOTHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHNE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBbie ncciaenoBaTenLCKHe JeliCTBUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (HU3HUECKOi
HaYKU;

BJIQJIeTh HAaBBIKAMHU Y4EOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATEIbHOCTH B
obmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NISCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOHOB ITO3HAHN,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHUIO HOBOTO 3HAHWSI, €T0 WHTEPIIPETAIINH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAIUsIX, B TOM YHCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyallU3UpOBaTh 3aJady, BBIJIBUTaTh
rUnoTre’y e€ pelleHus, HaxOIUTh apryMeHThl Ui JOKa3aTelbCTBA CBOHUX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKU
OIICHHBATh X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33/]a4i B 00pa30BATEIBHOMN NESTEILHOCTH, B
TOM YHUCJIC TIPH U3YyYCHHUH (DH3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3HMKE B IPAKTHUUECKYIO 00IACTh KU3HEACITENIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;



BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBUTBb HpO6JICMI>I " 3a71a4u, JOIMYyCKAOIHNEC aAJIbTCPHATUBHBIC PCIICHUS.

PatGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpKAHUS W3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITCIIBHO OCYIIECTBJISATh IIOWCK, aHAaJIu3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIIEHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPTraHMU3AIMOHHBIX 33734 C
coOmrofeHreM TpeOOBaHWN APrOHOMUKHM, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpKAHUS B PA3IUYHBIX (dopMmarax C y4ETOM
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMH U CMATYATh KOH(DIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3J1aratb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUéTOM OOLIUX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHUBA,

IIPUHUMATh 1LI€JIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBAaTH M KOOPJAMHHUPOBATH
JIeHCTBUS MO €€ JOCTM)KEHUIO: COCTaBIISATH IJIaH JEWCTBUM, paclpeneisTh poJid C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXk/1aTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaXJIOT0 yYyaCTHHMKAa KOMAaHIbl B OOLIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C MO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE IOBEACHHE B PA3IUYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISAThH MO3HABATEIBHYIO JIEATEIHHOCTh B 001acTu (pU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (HOPMYITHMPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIAH PELIECHUs PACUETHBIX M KaUYECTBEHHBIX 3aJay, IUIaH
BBITIOJTHEHHS TMPAKTUYECKON pabOTHl C YUETOM HMMEIOIIUXCS PeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacIMpsATh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEUICHHUS 110 X CHU)KECHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYIUX IIPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIHOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUICHCTBYCTCS 3MOI.[PIOH8.J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTH IOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE IIOBEJCHHE, CHOCOOHOCTb  QJaNTHPOBAThCA K
SMOIMOHAJIBHBIM U3MEHEHHSM H MPOSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTH, YMEHHE JICHICTBOBATH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEI;
AMITATUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JIOBMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U Pa3pemIaTh KOH(DIUKTHL.

I[TPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

NOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax AesTeNbHOCTH YeIOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3HAUEHUE ONHCATENbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOTHOCTUYECKON (yHKIMHA (u3ndeckoit
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKH U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
Teopuu B (GOPMHUPOBAHUHU MPEICTABICHUM 0 PU3NUECKON KapTUHE MUPA;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (U3MUeckux Teln U IPOILEcCOB
(siBJIEHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIFOTHO TBEP/IOE TENO, MaTepuaIbHas
TOYKa, PaBHOYCKOPEHHOE JBHWXXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
neopmanusi, abCONIOTHO YNPYroe u abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENIH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, UACATbHBIM ra3, TOUEYHBIN
3apsizl, OMHOPOJHOE IEKTPUUECKOE I0JIE;

pa3iauyath yciaoBHs (TpaHUIbl, 00JacTH) MNPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (yHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTHh
UCIIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAHMYECKHUE TIPOIECChl U SIBJICHHS, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
IBUXKEHUS, (OpMYJIbl KMHEMATUKH PAaBHOYCKOPEHHOTO IBMXKEHMSI, MPeoOpa3OBaHUS
lanunes nans  CKOPOCTH M TMepeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OoTHOcUTENbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUs
UMIyJbCA M MEXaHHYECKOM OSHEpruu, CBsA3b pabOThl CHUJIBI C U3MEHEHUEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPU ITOM
UCIIOJIB30BaTh ~ MAaT€MaTHYECKOE  BBIPAJKECHHME  3aKOHOB,  YKa3blBaTb  YCIOBUSA
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBaHuii [ anuies, BTOPOro U TPETHETO
3aK0HOB HbIOTOHA, 3aKOHOB COXpPaHEHHUsI UMITYJIbCA U MEXAHUYECKON SHEPIuH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS UJICATBHOTO ra3a co CPeAHEN KUHETUYECKON SHEPrUel TEMIOBOTO JIBUKEHHUS
M KOHLEHTpauue:d €ero MOJIEKYyJ, CBf3b TEMIIEpAaTypbl BELIECTBA CO CpeaHEH
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBUYKEHUS €ro 4YacTHll, CBfA3b JaBJIEHUS
UJeaNbHOrO Ta3a C KOHLEHTpauuMed MOJIEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, nepBblld 3aKOH TEPMOJAMHAMMKHU, 3aKOH COXPaHEHUS
SHEPruM B TEIUIOBBIX IIpolleccax), IPU OSTOM HCIOJIb30BAaTh MaTEeMaTHUYECKOE
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl IPUMEHMMOCTH YypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, KCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI ANEKTPOJIUHAMUKH (3aKOH COXPAHEHHsI DJIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, DNOTEHIMANBHOCTh  AJIEKTPOCTATUYECKOIO  TOJA,  MPHUHIMNI
CYMEPIIO3UINHN DJICKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a Take NpaKTUYECKH BaKHbIE COOTHOIIECHMS: 3aKoHbl Oma Jist
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3aKoH J[xoynsa—JIenua, npaBuia
Kupxroda, 3akonsr dapazes s 371€KTpon3a);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIONb3ysS BEIUYUHBL: MEepEMEIICHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ia U CUCTEMBI TEJl, CUJIa, MOMEHT CHJIbI, IABJIICHHE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJla TSHKECTH, CHUJla YIPYTrOCTH, CHIIa
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tena ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
SHEPrHsl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmneparypa Tena, paboTra B TEpMOJWHAMUKE, BHYTPEHHSS OSHEPrus MJI€alIbHOIO
OJIHOATOMHOTO Ta3a, paboTa WJEaNbHOTO ra3a, OTHOCHTENbHAs BIAXKHOCTh BO3.yXa,
KITJl wmneanbHOro TEMJIOBOTO JIBUraTess; JJIEKTPUUECKOE ToJie, HAnmpsHKEHHOCTD
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh IOJISI TOYEYHOI'O 3apsia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIa, CUJAa TOKA, HAIpPSKEHUE, MOIIHOCTh TOKa,
ANEKTpUUEcKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIETH C



MOCJIEIOBATEAbHBIM M MApaJjuleJIbHBIM  COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AJIIEKTPUUECKOTO OJII KOHJIEHCATOPa,

OOBSACHATH OCOOCHHOCTH TMpPOTeKaHUS (UIUYECKUX SBICHUN: MeXaHHMYeCKoe
JIBIDKEHHUE, TEIJIOBOE JBWIKEHHME YacTHI] BEIIECTBa, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHIEHCAIus, TIaBlICHUe
M KpUCTAUIM3alMs, HANPAaBICHHOCTh  TEIUIONEpEAauu,  JJIEKTpU3auus  Tel,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

IIPOBOJUTH HCCIIEJOBAHHE 3aBUCHUMOCTH OIHOW (DPU3UYECKON BETUUMHBI OT JIPYrou C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
buKcUpOBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCHUMOCTH (PU3NYCCKUX BEIMYUH B BUIC
rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTeH H3MEpPEeHH, NeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIIEeI0BAHMS;

IPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHI;

MPOBOJUTh  OMBITBI [0 TPOBEPKE MPEAJTOKEHHOW THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  cOoOMpaTh  JIKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJIU3UpPOBATH
MOJIyYEHHBIE PE3YIbTAThl U JENIATh BBIBOJ O CTATYCE NPEAJI0KEHHONW TMIIOTE3BI;
cobmro1aTh mMpaBmiia 0€30MaCHOTO TPyJa MPU MPOBEACHUU HCCIEAOBAHUM B pamMKax
y4eOHOr0 SKCIEpUMEHTa, MPAKTUKyMa U y4eOHO-MCCIEI0BATEIbCKOW M MPOEKTHOM
JESTENIbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB U J1aOOPAaTOPHOTO
000pyI0BaHNS;

pemiate pacy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJICTIbIO: HAa OCHOBAaHWM aHAJIM3a YCJIOBHsS OOOCHOBBIBATH BBIOOp (pH3MUeCcKOn
MOJIENI, OTBedalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATh (OPMYINBI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTyJnaThl (U3UYECKUX TEOPUH TMPH  HCHOIB30BAHUU
MaTE€MaTUYECKUX METOJIOB pEIIeHUs 3a/Jady, MPOBOJAUTH PACUETHl HA OCHOBAaHUU
WMEIOIINXCA JAHHBIX, aHAJIU3UPOBATh PE3YNbTaThl W KOPPEKTHUPOBATH METOIBI
penieHus ¢ yuéToM MOJYYCHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a/1auH, TPeOyIomne NPUMEHEHHUST 3HAHUW U3 Pa3HBIX Pa3/eioB
Kypca (GU3MKH, a TaK)Ke€ WHTErpalli 3HAHWW W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO ILIEMOUYKY PAaCCYXACHHH C ONMOpod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3NYECKHUE SIBICHHUS,

HCIIONIb30BaTh TEOPETUUECKHE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPUHIIUIIOB pabOThHI
MU3MEPUTEIIBHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAJa POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOILIECCOB OKPYXKAIOIIET0 MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJIM3UPOBATh W  OILICGHUBATh TMOCIEACTBUS OBITOBOM ¥  MPOU3BOJCTBEHHOU
NESATETLHOCTH YEJIOBeKa, CBSA3aHHOW C (U3MYECKUMH TIPOIleCCaMU, C TO3UIUH
9KOJIOTUYECKOU 0e30MMacHOCTH, MPEACTABICHUI 0 panroHaIbHOM
MPUPOJONOIB30BAHUM, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUUW HAyKd U
TEXHOJIOTHH JIJIs1 JATBbHEHIIIETO pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThI ¢ MHpopMaluel (HU3HUECKOTO COIePIKaHuUs C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMALMOHHBIE  TEXHOJOTHMH  JUISL  TIOHMCKa,
nepepadOTKU M TpeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalul HH(OPMAIMM, TOJYYEHHOH M3 Pa3IUYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTY4aeMyl0 HHPOPMAIHIO U OLICHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HAa OCHOBE aHAIN3a
UCTOYHUKA HHPOPMALUH;

NpPOSIBIIAITh  OPraHU3AIlMOHHBIE W TIO3HABATEJIBHBIE YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS IPOEKTHBIX W Y4eOHO-
HCCIIEJ0BATEIbCKUX paloT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy Tpymnmbl, PpAlMOHAIBHO pACIpENeNiTh JAEATEIbHOCTh B HECTAHAAPTHBIX
CUTYaIMsIX, JIeKBaTHO OLIEHUBATH BKJIAJl KAXKIOTO U3 YYaCTHUKOB TPYIIIBI B pEIICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpPOSIBIIAITH  MOTHMBalMI0O K  Oyaymied mpodeccHoHanbHOW — JIESTENbHOCTH — I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

HOHUMAaTh pOJb (UMK B SKOHOMHYECKOHM, TEXHOJOIMYECKOW, COLHUAIBbHOW U
ITHUYECKON cdepax IesTeTbHOCTH YellOBeKa, Pojb U MECTO (PM3UKU B COBPEMEHHOMH
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMMH B IMPAKTUYECKOMN ACSATEIBHOCTH YEI0BEKA U
JaJIbHEHIIEM  HAyYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YCHHME  OIHMCATEIbHOM,
CHUCTEMaTU3UPYIOLIEH, OOBSICHUTEIBHOW M MPOrHOCTHYECKON (yHKIMHA (u3ndeckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uKky, pob GU3NIECKOH TeOpuu B (POPMUPOBAHUH TPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MeCTO (PU3MYEeCKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeied (QU3MYecKuX Tela M IPOLECCOB
(ABNIEHMI): OJHOPOJIHOE AJIEKTPHUUECKOE W  OJHOPOJHOE MAarHUTHOE IO,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHUeCKUIl MAasTHUK, HICAIbHBIH Py KUHHBIA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACANbHBIN KoeOaTeNbHbII KOHTYp, TOHKAs JIMH3A,
MOJIeJIel aTOMa, aTOMHOT'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

paznuyath yciaoBHs (IpaHULbI, O0JACTH) HPUMEHHMOCTH (PU3HMYECKHX 3aKOHOB,
MOHMMATh BCeOOUIMI XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBICHMS, UCIOJb3Ys
OCHOBHBIE TIOJIOXKEHMS M 3aKOHBl JJIEKTPOAVMHAMMKM M CIELHMAJIBHOW TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AmIiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMArHUTHOW WHAYKUIMUH, mpaBuio Jlenma, cBszp DJIC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTHKO U3MEHEHHS CHUIIBI
TOKA, MOCTYJaThl CIIELNAIBbHON TEOPUN OTHOCUTEIBHOCTH DWHINTENHA);
aHAJTU3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOIb3Ys IMOJI0KEHUS
KBaHTOBOM ¢u3uku (ypaBHeHHe DiHIITeHHA a1 hoTor(deKTa, MepBblid U BTOPOM
MoCTynaThl bopa, MpUHIMI COOTHOIICHHsT HeonpenenéHHocTen I'eizendepra, 3aKOHBI
COXpAHEHHUs 3apsJ0BOTO U MAacCCOBOTO YMCE M SHEPIMH B SJIEPHBIX PEAKIUAX, 3aKOH
palMOaKTUBHOTO pacraja);



OTHCHIBATh (PU3UUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, MOTEHUHUANI  3JIEKTPOCTATUYECKOr0  MOJsA,  Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOIBMXKYIAs CHJIA CAMOUHIYKILIHH,
SHEPIvsi MarHUTHOTO IOJISI IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TIOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTHUIIbI, SHEPTHs U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(EPEHIIHS BOTH, TUPPAKITUS, TUCTICPCHS,
MOJIHOE BHYTPEHHEE oTpaxeHue, hoTodnekrpuueckuii ad ekt (hororddekr), anbda-
u Oera-pacmaabl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

ONpENENATh HAIlPaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHiia;

CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

MIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW Cpele; JBIKEHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIh30BAHUEM
IPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PU3WYECKHMX BEIMYMH B BHAE TIpadUKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpPeHu#, JielaTh BBIBOJABI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OIICHHBAaTh aOCOJIOTHBIE W OTHOCUTEIHHBIE
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYSHHBIC PE3YIIbTAThI U JIEAaTh BBIBOJI O CTATYyCE MPEIJIOKEHHOU TUTIOTE3HI;
ONUCHIBATh METO/IbI OJIYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOmrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIESHUU HUCCIEIOBAHMN B paMKax
yueOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W TPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHHEM HW3MEPUTEIBHBIX YCTPOMCTB U J1aOOpaTOPHOTO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3HUYECKOM
MOJIeTIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBHS BHIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIOIH30BAHUM MATEeMAaTHYECKUX METO/IOB
pemieHusl 3ajad, MPOBOJAWTH pPAcu€Thl Ha OCHOBAaHMM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEMICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

penaTh KaueCTBEeHHBIC 3a7]a4M, TPeOyIoe MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3/ieIoB
Kypca (U3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAyYHOTO IIMKJa: BbICTpauBaTh JOTMYECKYIO LIETIOYKY PACCYKICHHH C Oomopoil Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pr3HUYeCKHe SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JIIsl 0OBSACHEHUSI OCHOBHBIX IPUHILIUIIOB PabOThI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHATM3UPOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
9KOJIOTHYECKOM 0e30MacHOCTH, MpeJICTaBICHUN 0 paloHaIbHOM
NPUPOJONIONB30BAHNN, a TAaK)KE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKCHUNH HAYKH W
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTH Pa3IUNYHBIE CTIOCOOBI paboThI ¢ MHpOpMaIuel GU3MUECKOTO COEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMALIMOHHBIE  TEXHOJOTHMH  JUISl  TOHMCKA,
nepepadoOTKi W TPEAbSBICHHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYpPUPOBAHHUS W WHTEPHpETAlMu HHPOpPMAIMH, TOJYyYCHHOW U3 pPa3IMIHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIydaeMyro HH(OpMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUK, TaK M Ha OCHOBE aHaIu3a
MCTOYHUKA UH(OpMaLUY;

NPOSBISATE OPraHM3ALMOHHBIE M TO3HABaTENbHBIE YMEHHUS CaMOCTOSITEIILHOTO
nproOpeTeHNs] HOBBIX 3HAHUH B TIPOILECCE BBHIMOIHEHUS IMPOSKTHBIX W Y4eOHO-
HCCJIEI0BATEIbCKUX padoT;

paboTare B Trpymme ¢ HWCHOJHEHHWEM pa3MYHBIX COLMAIBHBIX pOJIEH, IIaHUPOBATh
paboTy Tpymmbl, paMOHAIBHO pPACHPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYaIlUsX, aJleKBaTHO OIICHUBATh BKJAJ KaXKJOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE
paccMaTpuBaeMoi poOIeMsl;

NPOSBIATE MOTHUBALMIO K Oyaymed mpodecCHOHANbHOM  NeATeNbHOCTH IO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.
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https://edsoo.ru/mr-fizika/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
1.1 MarsuuTHOE 11011€ 14 h_ttps://edsoo.ru/mr-
fizika/
https://edsoo.ru/mr-
1.2 13 1 -
DJIEKTPOMAarHUTHAS HHTYKIIUS fizika/
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJTHBI
2.1 Mexanunueckue KoaeGanus 10 h_ttps://edsoo.ru/mr-
fizika/
https://edsoo.ru/mr-
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 . p
fizika/
MexaHWYecKue U DIIEKTPOMarHuTHBIE https://edsoo.ru/mr-
2.3 10 1 -
BOJTHBI fizika/
https://edsoo.ru/mr-
2.4 Onruka 25 1 fizika/
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuoset CTO

5

1

https://edsoo.ru/mr-
fizika/

Uroro no pazgeny



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

Paszgen 4. KBAHTOBAS ®PU3UKA

https://edsoo.ru/mr-

41 K - I 1 .
OpIYCKYJISIPHO-BOJIHOBOM Jyaan3M 5 fizikal
4 DUAIKA aToMA 5 h.ttps.//edsoo.ru/mr-
fizika/
dwusrka aTOMHOTO SIpa U 3JICMEHTapHBIX https://edsoo.ru/mr-
4.3 5 .
YACTHIL fizika/
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

https://edsoo.ru/mr-

5.1 12 -
DJIeMEHTBI aCTPOHOMHUU M aCTPOPUIUKU fizikal
Hroro no pazgeny 12
Pa3znen 6. PUSMYECKUN TIPAKTUKYM
| https://edsoo.ru/mr-
1 ) i 1 1 -
6 W3WYECKUNA TPAKTUKYM 6 6 fizika/
Hroro no paszneny 16
Paznen 7. OBGOBIAIOIEE IIOBTOPEHUE
Cucremaru3zanus 1 00001eHne
71 MPEIMETHOTO COJIEP KAHUS U OTIBITa 15 https://edsoo.ru/mr-
' JESTENILHOCTH, IPHOOPETEHHOTO MPU fizika/
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Wroro no pazueny 15
https://edsoo.ru/mr-
PeszepBHoOe Bpems 10 D

fizika/



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer
0

KonTpoabHbl
e padoTsl

IIpakTuyeckn
e padoTsl

Jlara
H3yYeHH
|

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

duzuka —

dbyHaamMeHTanbHas HayKa O

pUpo/Ie

Hay‘lHHﬁ MCTO ITO3HaHUA

Y METOJIbI UCCIICIOBAHUS
(UBHYECKUX SIBIICHUN

DKCHEepUMEHT U TeOpus B
npoliecce Mo3HaHus
npupoasl. HaGmonenue u
9KCIIEPUMEHT B (PH3UKe

CrniocoObl nu3mepeHus
(bu3nUeCKUX BETUUYNH

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c33e6

https://resh.edu.ru/subject/lesson/2603/sta

rt/

AGcomtoTHas 1
OTHOCHTEJIbHAsA
MOTPELTHOCTH U3MEPEHUI
(bU3NUEeCKUX BETUYNH

https://resh.edu.ru/subject/lesson/2603/sta

it/

MonenupoBaHue B pU3UKE.

Ponb u MecTo pusuku B
dbopMupoBaHUU
COBPEMEHHON HAyYHOU
KapTUHBI MUDA, B
MPAKTUYECKOU
JeATEIbHOCTH JIFOACH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2603/start/

Mexanudeckoe JBMKSHUE.
Cucrema orcuera.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBIKCHHS.
[Ipsimast 1 oOpaTHas 3a1aun
MCXaHHUKH

Paaguyc-Bexrop
MaTepUaIbHON TOYKH, €ro
MPOEKIIMU HA OCH
KoopauHat. TpaekTopus.
[Iepememienue. CKopocTs.
Hx npoekuuu Ha ocu
KOOpJAUHAT

PaBHOMEpHOE
IPSIMOJIMHENHOE IBUKEHUE.
I'paduyeckoe onucanme
PaBHOMEPHOTO
IPSIMOJIMHEMHOTO
JIBIDKECHUS

https://edsoo.ru/mr-fizika/

10

11

12

CrnoxxeHue nepeMelieHui u
ckopocrtei. Pemenue 3agau

HepaBHoMmepHOE nBHXKEHUE.
MrHoBEHHas CKOPOCTb.
Yckopenue.
[IpsimonrHeENHOE NBUXKEHUE
C ITIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
IIPSIMOJIMHEMHOT O
JBUKEHHUS C IIOCTOSTHHBIM

https://edsoo.ru/mr-fizika/



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

YCKOpEHHEM

13

CB00OOHOE ITaZICHUE.
YckopeHue cBOOOIHOTO
majcHus. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMECHH U
ux rpaduKu

14

15

JBrm>xeHue tena,
OpOILIEHHOTO MO YIJIOM K
TOPH30HTY

KpuBonunerinoe
JIBUKEHUE. J[[BuxKeHue 1o
OKPYKHOCTH. YTJIOBas U
JIMHENHas: CKOPOCTb.
Ilepuon n yacrora.
LlenTpocTpemuTensHOE U
IIOJIHOE YCKOPEHUE

https://edsoo.ru/mr-fizika/

16

17

18

KonTponbHas pabora no
teMme "Kunematuka"

IlepBeIif 3akoH HbroToHa.
HNuepuuanbHbie CUCTEMBI
orcuéra. [TpuHun
oTHOcHuTeInbpHOCTH I ammnes.
Heunepuunanbabie cHCTEMBI
oTCcuéTa

Cuiia. PaBHOIECTBYIOIIASA
cuna. Bropoii 3akoH
HrroTona. Macca

https://edsoo.ru/mr-fizika/

19

BzauMmoneinicTBue Tel.



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

Tperuii 3akoH HproTOHA

20

21

22

23

24

[IpuHIMO Cynepno3uiu
cui. Pemenune 3amay Ha
MPUMEHEHUE 3aKOHOB
HrroTrona

3aKOH BCEMUPHOTO
TATOTEHUSL.
DKBUBAJIEHTHOCTh
rpaBUTALMOHHOMW U
WHEPTHOU MaccChl

Cuna TsKeCTH M YCKOpeHUe
CBOOOIHOTO MaIcHUS

JIBr>xeHue HeOECHBIX Tel U
UX UCKYCCTBEHHBIX
cnyTHUKOB. IlepBas
KOCMHUYECKasi CKOPOCTb.
3axons!l Kemuepa

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

https://edsoo.ru/mr-fizika/

25

Cuna tpenus. [lpupona u
BH/JIbI CHJI TPEHUSL.
JIBHKEHHE B )KUJIKOCTH U
rase ¢ yuéToM CHJIbI
COIIPOTHUBIICHHUS CPE/BI

26

[aBnenue.
I'mppocratnueckoe
nasienue. Cuna Apxumena

https://edsoo.ru/mr-fizika/

27

AOCOJIFOTHO TBEPJIOE TEIIO.



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

IToctrynarenbHoe u
BpallaTesbHOE JBUKEHUE
TBEPJOTO Tella

28

MoMEeHT cuiibl
OTHOCHUTEJILHO OCH
BpaieHus. [lneqyo cuiibl

29

CrnoxxeHue cuil,
MIPUJIOKEHHBIX K TBEPJIOMY

teny. LleHTp TsxecTu Tena.

VYcioBust paBHOBECUS
TBEPAOro Tena. Buabl
paBHOBECHS

30

31

32

33

Pemenue 3amau

KonTponbhas pabota no
teme "Iunamuka. CtaTuka
TBepaoro tena'

HNmnynec MmaTepuanbHOU
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
IleHTp Macc CUCTEMBI
MaTepUaibHBIX TOYEK.
Teopema 0 IBUKEHHHN
LIEHTpa Macc

HNmnynec cunsl u

HN3MCHCHUC UMITYJIbCA TCJIA.

3aKOH COXpaHEHHUS
uMnyibca. PeakTuBHOe
JIBIDKCHUE

https://edsoo.ru/mr-fizika/



https://edsoo.ru/mr-fizika/

34

35

MomMeHT uMIysbsca
MaTepUAIbHOMN TOYKH.
IIpencrasienue o
COXpaHEHUU MOMEHTA
MMITyJIbCca B EHTPAIbHBIX
MOJISIX

Pemenue 3amau

https://edsoo.ru/mr-fizika/

36

Pabota cuibl Ha MajoM H
HA KOHCYHOM
MEePEMEIIICHHH.
I'padpuaeckoe
npeCcTaBICHUE paObOThI
CHJIBL. MOIIIHOCTD CHIIBI

37

Kunernueckas sneprusi.
Teopema 06 U3MEHEHUH
KMHETHUYECKOUN 3HEpruu
MaTepualbHOU TOUKU

38

ITorenuumanbHbie U
HETOTEHIMAJIbHbBIE CUJTBI.
ITorennmansHas 3HEPTHUSL.
Bropas kocmuueckast
CKOpPOCTH

39

Tperbs KocMuYecKas
cKkopocTh. CBsA3b pabOTHI
HENOTEHUHUAIbHBIX CUJI C
MU3MEHEHHUEM
MEXAHUUYECKOHN HEPTUn
CUCTEMBI TeJl. 3aKOH
COXPAHEHHUS MEXaHUYECKOMN

https://edsoo.ru/mr-fizika/



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

SHEPrUuu

40

41

42

43

44

45

VYupyrue u Heynpyrue
CTOJIKHOBEHUs. Y paBHEHUE

bepnyinu ns uaeansHOM
SKUIKOCTH

KonTponbnas pabota no
TeMe "3aKOHbI COXPaHEHUS
B MeXaHUKe"

PasBuTHe npexncraBineHuii o
IIPUPOJIE TEIUIOTHI.
OcHOBHBIE TIOJIOKEHUS
MKT. duddy3us.
bpoyHoBckoe nBuxeHue

Crpoenue ra3oo0pas3HbIX,
AKHUJIKUX U TBEPJBIX TeIl.
XapakTtep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHIL
BEILlECTBA

Macca u pazmepsl MOJIEKYJT
(aromoB). KonnuectBo
BelecTBa. [locrossHHas
ABoraapo

Temneparypa. Terosoe
paBHoBecue. [Ikana
Ilenbcus

https://edsoo.ru/mr-fizika/

https://edsoo.ru/mr-fizika/

46

Pemenue 3agau

47

Nneansublii ra3. 'a3oBele
3aKOHEI



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

48

YpaBHenue Menzeneena-
Knaneiipona. Pemenue
3a1au

https://edsoo.ru/mr-fizika/

49

50

51

52

AOcomoTHas Temreparypa.
3akoH JlanbToHa
W3omporiecchl B HacaTbHOM
ra3e ¢ OCTOSIHHBIM
KOJINYECTBOM BEIIIECTBA
I'padpuaeckoe
npe/ICTaBICHUE
U30TPOIIECCOB: U30TEPMa,
u30Xx0pa, n3odapa

OcnoBHoe ypaBHeHue MKT

https://edsoo.ru/mr-fizika/

53

54

Pemenue 3agau

CBs13b a0COTIOTHOM
TeMIrepaTypbl
TEPMOINHAMUYECKON
CHUCTEMBI CO CpeaHen
KUHETUYECKON IHEpPTUEn
MOCTYNaTEIbHOTO
TEIIOBOTO JBM)KECHUS €€
YacTHI]

https://edsoo.ru/mr-fizika/

55

56

0O00011eHne n
cUCTeMaTHU3alus 3HaHWH 110
teme "OcHoBel MKT"

KonTpomnpHas pabora mo
Teme "OcHoBel MKT"

S7

TepMoguHamuueckast

https://edsoo.ru/mr-fizika/



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

58

cucTeMa. 3aJaHue BHCIITHHUX
ycnoBuid s T/ cuctemsl.
Bueninue u BHyTpeHHUE
napameTpsl. [TapameTpsl
T]I cuctembl Kak cpeiHIE
3HAUYCHHUS BEJIMYMH,
ONMCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM
YpOBHE

Hynesoe nauano
TEPMOJMHAMUKHU.
Camonpou3BoJibHas
penakcanus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHUIO

59

60

61

62

Mopnens uneanbHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH 3TOU
MO

YpaBHeHue Menzeneena-
Knaneiipona u BeIpaskeHue
JUJIsl BHYTPEHHEN SHEPTUun

Bripaxxenue nis
BHYTPEHHEN YHEPTUU
0JIHOATOMHOTO UJICAILHOTO
rasa. Ksasucraruueckue u
HECTATUYECKHUE MTPOLIECCHI

OnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Brraucnenue paboTsl o

https://edsoo.ru/mr-fizika/

https://edsoo.ru/mr-fizika/



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

rpaduky mporecca Ha pV-
JarpaMmMe

63

Temnonepenayua kak croco6
WU3MEHEHUS BHYTPEHHEHN
snepruu T/] cucrems! 6e3
coBepIIeHHs paboThI

64

65

66

67

68

Konsexius,
TEIJIONMPOBOIHOCTD,
U3IIy4CHHE

KomandecTBO TENIIOTHI.
TemnoéMmkocTs Tema.
VenbHas 1 MOJISIpHAs
TEIIOEMKOCTH BEILIECTBA.
VY nenpHas TemiaoTa
CrOpaHMS TOIIIMBA

Pacuét xonmmuectBa
TEIUIOTHI IIPU
Terionepeaaye

[Toustie 06 aguabaTHOM
npouecce. IlepBbiii 3aK0H
TEPMOJIUHAMUKHU

KonnuecTBo TEMnOTH U
paboTa KaK Mepbl
M3MEHEHUS BHYTPEHHEN
sHepruu T/] cucremsl

https://edsoo.ru/mr-fizika/

69

Bropoii 3akoH
TEPMOJVUHAMMKH JIJIS
PaBHOBECHLIX U
HCPAaBHOBCCHBIX

https://edsoo.ru/mr-fizika/



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

IPOIIECCOB.
Heobpartumocts
TPUPOIHBIX TIPOIIECCOB

70

71

72

[IpuHUMIIBL NEHCTBUSA
TemioBbIX MamuH. KIT/]

MakcumanbHOE 3HAaUCHHE
KIIA. Iukn Kapuo

Pemenue 3amau

73

DKOJIOTHYECKHE aCIIEKThI
HUCITIOJIB30BAHUS TCIIJIOBBIX
nsurareiei. TemioBoe
3arpsI3HEHUE OKPYXKarolen
cpenbl

https://edsoo.ru/mr-fizika/

74

75

76

Pemenue 3agau

O6o61eHne u
CUCTEMATH3aLMsl 3HAaHUM 110
teme "TepMoauHaMuKa.
TerioBble MauHb"

Konrponbnas pabora no

teme ""TepMoauHaMuKa.
TeryoBble MaIMHBI"

https://edsoo.ru/mr-fizika/

77

[Tapoo6pa3zoBanue u
KoHAeHcanus. Vicnapenue u
KUTIeHUe. Y IeJbHas
TEII0Ta MapooOpPa30BaAHUS

https://edsoo.ru/mr-fizika/

78

Hacprimienasie u
HEHACBIILIEHHBIE Maphl.
KauecTBennas



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

79

80

3aBHCUMOCTH TNIOTHOCTH H
JIaBJICHUS] HACBIIIIEHHOTO
napa oT TeMIeparypsbl, HX
HE3aBHCUMOCTb OT 00BEMa
HACBIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPBI
KUTICHHS OT JIaBJICHUS B
KHUJIKOCTH

Brnaxxnocts Bo3myxa.
AOconroTHas 1
OTHOCUTEJIbHAA BIAKHOCTD

Pemenue 3amau

https://edsoo.ru/mr-fizika/

81

Tépnoe Teno.
Kpucranmnnueckne n
amop(HbIe Tena.
AHN30TpONUs CBOMCTB
KpPHUCTAJIJIOB

82

[LnaBnenue n
KpUCTaLTU3AIHs. Y AebHas
TEIUTOTA TUTaBJICHHUS.
Cyb6numarus

83

Hedbopmaruu TBEpAOTO
tena. Pactskenne n
cxartue. Casur. Mosynb
FOwnra. Ilpenen ynpyrux
nedopmaruit

https://edsoo.ru/mr-fizika/

84

TermoBoe pacmmpeHue
KUAKOCTEH U TBEPIBIX TEI.
AHTapMOHU3M TEIUIOBBIX



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

KOJIeOaHUI YacTul
BEIIECTBA

85

86

[Ipeobpa3zoBanue sHepruu B
(a30BbBIX Mepexoaax

YpaBHEHHE TEIIOBOTO
OataHca

87

Pemenue 3amau

https://edsoo.ru/mr-fizika/

88

[ToBepxHOCTHOE
HaTspKkeHne. Kamwnsipasle
saBieHud. /aBieHue noy
VCKPHUBJICHHON
IIOBEPXHOCTBIO JKHUJIKOCTH.
®opmyia Jlamiaca

89

0O00011eHuEe U
CUCTEMaTU3alus 3HaHUN 110
TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

90

KonTposnbHas pabora no
TeMe "ArperaTHble
COCTOSIHHS BEIIECTBA.
®dazoBble epexoas”

https://edsoo.ru/mr-fizika/

91

DneKTpu3anus Ten u eé
IMPOABJICHUA.
DnekTpuueckuii 3apsia. [[sa
BUIA DJIEKTPHYECKUX
3apsnoB. IIpoBonHuKY,
TUDJIEKTPUKH U
MOJIYIIPOBOJHUKU



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

92

DneMeHTapHbIN
IIEKTPUYECKUH 3aps.
3aKOH COXpaHEHHUS
JIEKTPUYECKOTO 3apsa

93

BzaumopeiicTBue 3aps10B.
Toueunsie 3apsiibl. 3aKOH
Kynona

https://edsoo.ru/mr-fizika/

94

95

96

97

98

Pemenue 3amau

OnekTpuyeckoe nojie. Ero
IEUCTBUE HA
AJICKTPUUCCKUE 3aPsIIbI

HanpsxéHnocTts
JIEKTPUYECKOTO MOJIA.
[TpoOusIii 3apsia. Jluauu
HaIpPsHKEHHOCTH
3JIEKTPUYECKOTO TOJIA.
OnHopogHoe
ANEKTPUYECKOE M10JIE
IToTeHIManbHOCTH
3JIEKTPOCTATUYECKOTO
nosist. PazHocts
MOTEHIIUAJIOB U
HaIpsKEHUE

[ToreHuuanbHas sHEprus
3apsijia B
ANEKTPOCTATUYECKOM TOJIE.
IMTorenmuan
3JIEKTPOCTATHYECKOTO TIOJIS

https://edsoo.ru/mr-fizika/

https://edsoo.ru/mr-fizika/



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

99

CBs13b HaPSKEHHOCTU
HOJIs1 U Pa3HOCTH
HOTEHIMAJIOB IS
3JIEKTPOCTATUYECKOTO OIS

100

[IpuHnun cynepno3unuun
ANEKTPUYECKHUX TOJEN

101

102

Pemenue 3amau

[Tone ToueuHoro 3apsja.
[Tone paBHOMEPHO
3apsHKEHHOMN chepbl

https://edsoo.ru/mr-fizika/

103

[Tone paBHOMEpHO
3apsKEHHOTO M0 00bEMY
m1apa. [Tone paBHOMEpHO
3apsHKeHHON OECKOHEUHOU
IJIOCKOCTH

104

[IpoBonHMKY B
9JIEKTPOCTATUYECKOM II0JIE.
VYcnosue paBHOBECUS
3aps0B

https://edsoo.ru/mr-fizika/

105

JvsnexTpuku n
MOJTYTIPOBOJTHUKH B
IIEKTPOCTATUYECKOM I10JI€

106

Konnencarop.
DIEeKTPOEMKOCTh
KOHJIEHCaTopa.
DIEeKTPOEMKOCTD TIIIOCKOTO
KOHJIeHcaTopa

107

[TapannensHOE COeAUHEHHE

https://edsoo.ru/mr-fizika/



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

KOHJICHCATOPOB

108

109

ITocaenoBarenbHOE
COEIMHEHHE
KOH/JICHCATOPOB

DHeprus 3apsyKEHHOTO
KOHJICHCATOpa

110

Pemenue 3amau

https://edsoo.ru/mr-fizika/

111

112

J{BuxeHue 3apsyKeHHON
YaCTHUIIbI B OJJHOPOTHOM
AIEKTPUYECKOM T10JIe

Pemenue 3amau

113

O06o0061IEHNE U

cUCTeMaTu3alus 3HaHUH 10

TeMe "DIeKTpuyYecKoe
nose"

114

KonTponbHas pabora no
TeMe "DIeKTpuUYecKoe
nose"

https://edsoo.ru/mr-fizika/

115

Cwuina Toka. ITocTossHHBIH
TOK. Y CIIOBHSA
CYIIECTBOBAHUS
ITIOCTOSHHOT O
AIIEKTPUYIECKOTO TOKA

116

117

HcTtouyHuku TOKa.
Hanpsokenne u 31C

3akon OMa aJ1s1 yyacTka
Lenu. DIEKTPUIECKOoe
COINPOTHUBIIEHUE
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118

119

3aBUCUMOCTh
COINPOTHUBIICHUS
OJIHOPOJIHOTO TIPOBOTHHUKA
OT €r0 JUIMHBI U IIJI0IIa N
MOMEPEYHOTO CCUCHUS

VY nenpHO€E CONPOTUBIICHUE
BelecTBa. Pemienue 3anau

https://edsoo.ru/mr-fizika/

120

121

122

ITocnenmoBarensHOE,
napajuieIbHOE, CMEIIaHHOE
COCIMHEHHE MPOBOIHUKOB

Pacuér pa3BeTBIEHHBIX
3JIEKTPUYECKUX LEHEN.
[IpaBuna Kupxroda

Pemenue 3amau

https://edsoo.ru/mr-fizika/

123

PaGora snexrpuyeckoro
TOKa. 3akoH Joyns —
Jlenna

124

125

126

Pemenue 3agau

MoiHocTh
AIEKTPUUECKOTO TOKaA.
TemnoBass MOIIHOCTD,
BbIZIeNIIeMas Ha pe3UCTOpe

Pemenue 3amau

https://edsoo.ru/mr-fizika/

127

128

O/1C u BHyTpEeHHEE
COIIPOTUBJICHUEC NCTOYHUKA
TOKa

3akon OmMa I HOJIHOH
(3aMKHYTOH)

https://edsoo.ru/mr-fizika/
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ANEKTPUYECKOMN LETH

129
130

Penrtenue 3amau

MOH_[HOCTL HCTOYHHKA TOKa

https://edsoo.ru/mr-fizika/

131

132

133

Kopotkoe 3ambikanune

Konnencarop B menu
IIOCTOSIHHOTO TOKa

Pemenue 3amau

134

135

136

Pemenue 3agad mo reme
"TToCcTOSHHBIH
ANEKTPUIECKUIN TOK"

Pentenue 3amad mo reme
"TTocTOSTHHBIHN
ANEKTPUIECKUIN TOK"
Pemienne 3agay mo Teme

"IlocTostHHBII
3JIEKTPUYECKUN TOK"

https://edsoo.ru/mr-fizika/

137

0O00011eHue u
cHCTeMaTH3amys 3HaHUH 110
teme "TlocTosSHHBIN
AIIEKTPUYECKUI TOK"

138

KonTponbnas pabota no
teme "TlocTostHHBIN
ANEKTPUUECKUI TOK"

139

DneKTpuueckas
MIPOBOAMMOCTE Pa3TUNIHBIX
BEILIECTB. DJICKTPUUECKUI
TOK B METaJlJIax.
CBepxnpoBOAUMOCTh
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140

DIIEKTPUUECKHUI TOK B
pacTBOpax M paciuiaBax
AJIEKTPOIUTOB. 3aKOHBI
Ddapajnes 1715 IIEKTPOITU3A

https://edsoo.ru/mr-fizika/

141

DIIEKTPUUECKHUI TOK B
razax. [mazma

142

143

DIIEKTPUUECKUI TOK B
BakyyMe. BakyyMmHbIe
npuOopbI
DIIEKTPUUECKUI TOK B
MOJIyIIPOBOJHUKAX

144

ITomynpoBOAHUKOBBIE
IPUOOPHI

145

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3mepeHne cuisl
TOKa ¥ HANPSKEHUS B LIETIN
MOCTOSIHHOTO TOKa MpHU
IIOMOIUIY aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX
npubopoB" UK
"3HaKOMCTBO C IU(PPOBOIA
nabopaTopueii o pusuke.
IIpumeps! n3mepenus
(bu3NYECKUX BEJIUYUH MPU
MOMOIIN KOMITbIOTEPHBIX
JaTYMKOB"

https://edsoo.ru/mr-fizika/

146

Pu3nYeCcKUil IPAKTUKYM 110
teme "M3ydenue
HEPABHOMEPHOIO
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JIBIKEHHUSI C LIEIIbIO
orpeziesieHUs: MTHOBEHHOM
ckopocth"

147

PuU3NYECKUN IPAKTUKYM 110
teme "M3mepenue
YCKOPEHUS IPU
MPSMOJIMHEITHOM
PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOU
IJIOCKOCTH" WIIH
"UccnenoBanue
3aBUCUMOCTH TIyTH OT
BpEMEHU MPHU
PaBHOYCKOPEHHOM
IBHKeHUH"

148

Pu3nYeCcKuil IPAKTUKYM I10
teme "U3mepenue
YCKOpeHUsi CBOOOIHOTO
nageHus" win "M3ydenue
JBUKCHMS TENa,
OpOIIIEHHOTO
TOPU30HTAJIBHO"

149

Pu3nYecKuil NPAKTUKYM IO
teMe "M3ydeHue nBrKeHUS
TeJa M0 OKPYKHOCTH €
IIOCTOSIHHOM 110 MOJYJIIO
CKOPOCTbHIO" WK
"HccnenoBanue
3aBHCHMOCTH IIEpHOJIA




oOpalieHuss KOHU4eCKOro
MasiTHUKa OT €ro
napameTpoB"

150

PuU3NYECKUN IPAKTUKYM 110
teme "M3mepenue
PaBHOAECUCTBYIOIIEH CUIIbI
IIpU IBHKEHUH OpyCKa Mo
HaKJIOHHOM MIocKOCTH"
unu "lIpoBepka runotesbl o
HE3aBUCUMOCTH BPEMEHU
JBI>KEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH HA
3a/IaHHOE PACCTOSIHUE OT
ero mMaccor"

151

152

Pu3HUECKU IPAKTUKYM 10
teMme "Hccaenosanue
3aBUCHMOCTH CHIT
YIIPYTOCTH, BOSHUKAIOIITHX
B IIPYKUHE U PE3NHOBOM
oOpasiie, OT ux
nedopMaruu umm
"N3yueHue nNBUKEHUS
CUCTEMBI Tell, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Uepe3
n€rxuit 6J10K"

Pu3NUECKU IPAKTUKYM I10
teme "U3mepenune

K03 uLIrEeHTa TPEHUS 110
BEJIMYMHE YTIIOBOTO




153

154

ko3 Punmenta
3aucuMocTH FTp(N)" wim
"NccneqoBaHue ABUKEHUS
Opycka Mo HaKJIOHHOM
IUIOCKOCTH C NIEPEMEHHBIM
K03 unreHToM TpeHus"
i "M3yuenue nBUKeHUs
rpy3a Ha Bally ¢ TpeHueM"

®uznyeckuil NPakTUKYM 110
teme "UcciaenoBanue
YCJIOBUI paBHOBECHS
TBEPAOIO Tea, UMEIOIETO
OCh BpaleHus" uimn
"KoHcTpyHnpoBaHue
KPOHIITEMHOB U pacy€T CUII
ynpyroctu" win "M3yuenune
YCTOMUYMBOCTHU TBEPAOTO
T€Na, UMEIOUIETO IUIOMAgb
onops!"

Pu3HUECKU IPAKTUKYM 10
teme "M3mepenue
UMITyJIbCa TeJa 1o
TOPMO3HOMY IIyTH" WJIN
"M3MepeHue CUIIBI TATH,
CKOPOCTH MOJIEeNN
AJIEKTPOMOOUIIS U
MOITHOCTH CHJIBI TATH'" WIN
"CpaBHEHUE U3MEHECHUS
UMITyJIbCa TEJa C




155

UMITYJIBCOM CUJIBI" MU
"UccnenoBanue
COXPaHEHHUs UMITYJIbCa IPU
yIOpyrom B3aumopaeicTeun'
unu "U3mepenue
KMHETUYECKOU SHEPrUu
T€Na 10 TOPMO3HOMY ITyTH"

dusnueckuil NpakTUKyM 110
teme "M3yuenue
U30TEPMHUYECKOTO
npouecca (peKOMEHI0BaHO
UCIIOJIb30BaHUE ITUPPOBOI
naboparopun)" Win
"N3y4yeHue n30XOopHOTO
npouecca" win "MU3ydenne
n300apHOTO npoiecca’ UiIu
"IIpoBepka ypaBHEHUS
cocrosiHus"

156

Pu3nYeCcKUil IPAKTUKYM I10
teme "H3mepenue
yAEIbHON TEMI0EMKOCTH"
nmm "UccnenoBanue
Mpoliecca OCThIBaHUS
BelecTBa" uimn
"UccnenoBanue
aguabaTHOro mporecca”
niu "U3yuenne
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJISIPHOT'O




B3aUMOJICUCTBUS U
TeMnepaTypbl KUTICHUS
JKAIKoCcTen"

157

PuU3NYECKUN IPAKTUKYM 110
teme "U3yuenue
3aKOHOMEPHOCTEN
HCTIApEHUS KUJKOCTEH"
uiu "M3mepenue yaenbHou
TEIJIOTHI IIJIaBJICHUS Jibjaa"
niu "M3yueHue cBOWCTB
HaCBILICHHBIX MapoB" WK
"3mepenue abCOMIOTHOM
BJIQXKHOCTH BO3/lyXa U
OIIEHKa MAacChl 11apoB B
nomenienuun". 3mepenue
Ko dureHTa
IIOBEPXHOCTHOT'O
HATSKEHUS

158

Pu3nYeCcKUil IPAKTUKYM I10
teme "HaOmronenue
MIpEBpAICHUS YSHEPTUU
3apsKEHHOTO
KOH/JIEHCAaTOpa B SHEPTHUIO
U3IIy4eHHs cBeToanoaa"
niu "U3yuenne
MPOTEKAHUs TOKA B IETIH,
cojeprkaliei Konaencatop"
unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUATIOB




(HampsKEeHUsl) IpU
MOCJIEOBATEILHOM
COEIMHEHU U
KOHJICHCATOPOB"

159

PuU3NYECKUN IPAKTUKYM 110
teme "HccnenoBanue
CMEIIAaHHOTO COEIMHEHHS
pe3UCTOpOB" UK
"N3mepenue yaenbHoro
COTIPOTHUBIICHUS
MIPOBOJIHUKOB" UITN
"UccnemoBanue
3aBHCHMOCTH CHJIBI TOKA OT
HaIPSKEHUS TSl JIAMITHI
HakajauBaHus"

160

161

Pu3nYeCcKuil IPAKTUKYM I10
teme "HabOmonenue
ANEKTpon3a" UiIn
"Uzmepenue 3apsiga
OJIHOBAJICHTHOT'O MOHA" WU
"UccnenoBanue
3aBUCUMOCTHU
CONPOTHUBIIEHUS
TEPMOPEZUCTOPA OT
TeMIIepaTypbl" WU
"CHsTHE BOJNBT-aMIIEPHON
XapaKTEePUCTUKHU Auoaa"

PesepBHBIi ypOK.
0O000menue n




cUCTeMaTU3alusd 3HaHUH 10
teme "Kunematuka"

162

PesepBHBIi ypOK.
O6o6mieHue u
cHUCTeMaTU3alus 3HaHUH 110
teme "Jlunamuka"

163

PesepBHBIil ypoK.
O6o006menne u
cHUCTeMaTU3alurs 3HaHUH 110
teme "CraTuka TBEpIOro
Tena”

164

PesepBHBIil ypoK.
O6o006menne u
CUCTEMaTU3alus 3HaHUN 110
TeMe "3aKOoHbI COXPAHEHHUS
B MexaHuke"

165

PesepBHBIil ypOK.
0O00011eHue u
CHUCTEMaTU3alus 3HaHUN 110
teme "OCHOBBI
MOJIEKYJISIPHO-KUHETHYECKO
i Teopun”

166

PesepBHBIi ypOK.
0O00011eHne n
cHCTeMaTH3amus 3HaHUH 110
teme "TepMoanHaMUKa.
TenmoBrle MalTuHb"

167

Pe3epBHBIiT ypOK.
0O000menue n




cucTeMaTu3aIys 3HaHuM 110
Teme "ArperatHbie
COCTOSIHUS BENIECTBA.
®dazoBbie Iepexoab"

PesepBHBIi ypOK.
O0o0061IeH e U

168 cucTeMaru3anus 3HaHui 110
TeMe "DIeKTpruyecKoe
mose"

PesepBHBIi ypOK.
O0o061IeH e U

169 cucTeMaru3anus 3HaHui 110
teMe "IlocToSHHBIN
3JIEKTPUYECKUN TOK"

PesepBHBIi ypOK.
0O00011IeHne "

170 cUCTEeMaTU3alus 3HaHUH 110
Teme "TOKHU B pa3InyHbIX
cpenax”

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

170

16




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
°
JI:;H Tema ypoka Beero Kourpoabnbie IIpakTuyeckue II/I[:;:CHI/ISI :)I;l[()l;l:())l:;feﬂbﬂble
padoThI padoThbI pecypeni
B3aumoseiicTBrue MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB ¢ TOKOM. MarHutHoe mouie. 1
I'mnoTesa Amrmepa
Bekrop maruutHOM nHAYKUMU. [TpuHmn
2 CYINEpHO3UINH MarHUTHBIX Moyiel. JIunun 1
MarHMUTHON UHIIYKIIUU
3 MarHuTHOE 10JIe IPOBOHUKA C TOKOM. 1 https://edsoo.ru/mr-
OmneiT DpcTena fizika/
4 Cuna Amnepa, e€ HanpaBlIeHHE U MOYJIb 1
5 Perere 3a1au 1 h.ttps://edsoo.ru/mr-
fizika/
6 [Ipumenenue 3akoHa Ammepa. 1
DNeKTpou3MepuUTENbHbBIE TPUOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBr>keHue 3apsyKeHHOW YacTHIIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
3 Penenne 3a1au 1 h_ttps://edsoo.ru/mr-
fizika/
9 Pa6ora cuel Jlopenia 1
10 Penenne 3a1au 1 h_ttps://edsoo.ru/mr-
fizika/
11 MarsuTHOE 110JI€ B BEIIECTBE. 1
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DeppoMarHeTUKy, napa- u AMaMarHeTUKA

OcHoBHbIE CBOICTBA (heppOMarHeTUKOB.

https://edsoo.ru/mr-

12 [Mpumenenue peppoMarHeTHKOB fizika/
13 Pemenue 3amay o reme "Marautsoe moJie"”
14 Pemenue 3agau no reme "MaruutHoe nose" h_ttps://edsoo.ru/m =
fizika/
15 SIBeHME ANEKTPOMArHUTHOM UHYKIIHH.
[ToTok BekTOpa MarHUTHON MHAYKIIUU
16 OJ1C unaykunmn
17 3aKOH AJIEKTPOMArHUTHOW WHIYKIIHH
®dapanes
18 Buxpesoe anexrpuueckoe nose. Toku Pyko h.tt.DS://EdSOO'rU/m =
fizika/
19 OC MHAYKIMH B IBUKYIUXCS
MIPOBOHHUKAX
20 Peutere 3aau h_ttps://edsoo.ru/mr-
fizika/
21 [IpaBuno Jlenua
29 WunyktuBHOCTH. KaTyllika HHIYKTHBHOCTH https://edsoo.ru/mr-
B IIENU ITOCTOSIHHOT'O TOKA fizika/
93 SBnenne camounaykiuu. 3/(C
CaMOWHTyKITUT
24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe
o5 Pemerie 3aad h'ttps://edsoo.ru/mr-
fizika/
26 O0001eHne 1 cucTeEMaTU3ALMS 3HAHUI 110
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TeMe "DnekTpoarnHamMuKa"

KonTponbhas pabota no teme

21 "OnexkTpoauHaMuka"
28 Koneb6arenpnas cucrema. CBOGOIHBIE https://edsoo.ru/mr-
KosieOanus. 'apMoHHUeCKre KoteOaHus fizika/
29 KunemaTtnueckoe U JTMHaAMUYECKOE
OIHMCcaHue KOJIeOaTeIbHbBIX JIBH)KCHHM
DHepreTuyeckoe onucanue. Boio
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYECKUX
30 KoJIeO0aHUH M3 MX YHEPreTHUECKOTO U
KMHEMATHYCCKOT'O OITMCAHUS
31 Awmintyzaa u ¢asa kojaedanui
[lepuon u wacrora konebanuid. [lepros
MaibIX CBOOOIHBIX KOJIEOAHUH ]
32 MaTeMaTHYeCcKOro MasTHuKa. [lepuon ?itztzjié;/edsoo.ru/mr-
CBOOOJIHBIX KOJI€OaHHH MPYKUHHOTO -
MasTHHKA
33 3aryxaromue Konebanus. BelHyX1eHHbIE
KojeOanus. Pezonanc
https://edsoo.ru/mr-
34 ABTOKOICOAHUS fizika/
35 Pemenue 3amau
VYpok-koHpepenmus "MexaHnuueckue
36 Kosie0aHusl B My3bIKaJIbHbIX HHCTPYMEHTax"
37 O0001IEeHre U cucTEMATU3ALMS 3HAHAN 110 https://edsoo.ru/mr-
teMe "MexaHudeckue KoneOanus" fizika/
38 DNEKTPOMArHUTHBIE KOJICOAHMS.

KonebarenbHbIil KOHTYD



https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

®opmyna Tomcona. CBsI3b aMILIUTYABI

39 3apsiia KOHJIEHCATopa ¢ aMIUTUTYIO0N CHITBI
TOKa B KOJIEOATEIIbHOM KOHTYpE
40 3aKOH COXpaHCHHUS SHEPTUH B UCATHHOM https://edsoo.ru/mr-
K0JIe0aTEIILHOM KOHTYpE fizika/
3aryxaromue 3JeKTPOMarHUTHhIC
41 Kosie0aHus. BeIHyX/IeHHBIE
DJIEKTPOMArHUTHBIC KOJICOAHUs
42 [Tepemennslit TOK. Pe3uctop u KoHIEHCATOP
B IICITH IEPEMEHHOTO TOKa
43 Karyiika HHIyKTUBHOCTH B IIETTH https://edsoo.ru/mr-
MIEPEMEHHOTO TOKa fizika/
44 3akon Oma 1l JICKTPUYECKOM 1enu
MIEPEMEHHOTO TOKa
MoIIHOCTh TEPEMEHHOTO TOKA.
45 AMITTUTYZAHOE U IEHCTBYIOLIECE 3HAUEHUE
CHWJIBI TOKA U HAIPSDKEHUS
46 Pe3onanc B anekTpuyecKoi menu
47 Pemenue 3agau
Wneansublif TpanchopmaTop.
48 [IpousBoacTBO, Nepeaaya u norpedieHue
AIIEKTPUYECKOIN YHEPTUI
DKOJIOTHYECKUE PUCKU TIPH TTPOU3BOJICTBE https://edsoo.ru/m-
49 aeKTpodHeprun. KynbTypa ucnois30BaHus fizika/
AIIEKTPOIHEPTHUU B TTOBCETHEBHOMN KU3HH
50 Penrenne 3amau
ol Pewenue 3anau
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O00011eHUE U CUCTEMATU3ALIUS 3HAHUM 110

52 " "
Teme "DJeKTpOMarHuTHbIE KojaeOaH s
53 MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH
54 CBolicTBa MEXaHUYECKUX BOJIH
55 3ByK. XapakTepUCTUKH 3BYKa h_ttps://edsoo.ru/m =
fizika/
56 Wudpa3Byk u yanpa3ByI<.v IITymoBoe
3arps3HEHUE OKPYKAIOIIEH cpeibl
57 Pemenue 3amay
58 DJEeKTpOMarHUTHBIC BOJHBI. M3myueHne
AIIEKTPOMArHUTHBIX BOJIH
59 DHeprus 3JeKTPOMarHUTHBIX BOJTH. https://edsoo.ru/mr-
CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJTH fizika/
[Tkana 351eKTpOMarHUTHBIX BOJIH.
60 [TprMeHeHne 31IeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMTIBI PaIHOCBS3U U TEIEBUICHUS.
61 Pfanonomuﬁm. DNeKTPOMarHuTHOE ?_ttp;;/edsoo.ru/mr-
3arps3HEeHUe OKpYXKarolei cpeibl Nzixal
62 Kontponbnast padora mo teme "Konebanus
Y BOJIHBI"
63 CaerT. 3aKOH MPSMOJIUHENHOTO
pacrpocTpaHeHUs CBETA
64 Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHA
NPSAMOJIMHEHHOTO paclpoCTpaHEHHsI CBETa
65 Otpaxenue cBera. [I10cKO€ 3epKaio. https://edsoo.ru/mr-

Cdepuueckoe 3epkano

fizika/
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[Ipenomienue cBera. AGCOMIOTHBIN U

OTHOCHTEIIBHBINA ITOKa3aTeIh IMPCIOMIICHUA.

66 [TomtHOE BHYTpEHHEE OTpPaKCHHE.
[IpenenbHbli yroJi MOJIHOIO BHYTPEHHETO
OTpakKeHUS
67 Pemenue 3a1a4 Ha MPUMEHEHHUE 3aKOHOB
OTpPaKEHUS U MIPETIOMIICHUS CBETA
68 Xon styueit B mpu3me. Jlucnepcus cera. h_ttps://edsoo.ru/mr-
CnoHbli cocTaB Oetoro csera. L{Ber fizika/
69 JInn3pl. POKyCHOE PaCCTOSHUE U
ONTUYECKAs CUJIA JTMH3BI
20 [TocTpoenne n300pakeHuid B TMH3aX U UX
cUCTeMax. YBeJIUYEHHUE TUH3bI
Pemenue 3agaq Ha mocTpocHUE
71 N300paxKeHui, nonyqaelxlf)lmx C IOMOIIBIO h_tt_ps://edsoo.ru/m -
fizika/
JIH3
72 ['na3 xak ontuyeckas cucrema
73 Pemenue 3az[aq.v [Tpenensl TPUMEHUMOCTH
TE€OMETPHUECKOMN ONTHUKH
74 CKOpOCTh CBETa U METOBI €€ U3MEPEHUS h_ttps://edsoo.ru/m &
fizika/
75 Hucnepcus ceeta
76 WNuTtepdepentus ceeta
77 KorepeHnTHbIe HCTOUYHUKHU. Y CIIOBUS
HAOJTI0ICHUST MAaKCUMYMOB 1 MUHUMYMOB
78 Pemienue 3amau
79 [TpumeneHne uHTEPHEPEHITNN https://edsoo.ru/mr-
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fizika/

80 Hudpakaus ceera

81 Hudpakuonnas pemérka. Y ciaoBue
HaOJTFO/ICHUS TJIaBHBIX MAKCHMYMOB

82 Pemenue 3anau

83 [TorrepeYHOCTh CBETOBBIX BOJIH. https://edsoo.ru/mr-
[Monsipuzanus cBera fizika/

84 Pemenue 3amay

85 CBeToBbI€ BJICHUS B IPUPOJIE

86 O00011IeHYE U cUCTEMATU3alMs 3HAHUN 10 https://edsoo.ru/mr-
teme "OnTuka" fizika/

87 KonTponpsHas padora mo teme «OnTuKa»
['paHMIIBI TPUMEHUMOCTH KJIACCHYECKON

88 MEXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKA U
NPUHIUIT OTHOCUTEIBHOCTH

89 [TocTynaTsl crienuanbHON TEOPUH https://edsoo.ru/mr-
OTHOCUTEILHOCTH fizika/
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJ.
[Ipeo6pazoBanust Jlopenna. YciaoBue

90 IPUYUHHOCTH. OTHOCUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMeIIICHUEe BPEMEHH U
COKpAIIIEHUE JTUHBI

01 DHeprusi ¥ UMITYJIbC PEISTUBUCTCKOM
YaCTHIIBI

92 CBsI3b MaCCHhI C SHEPTHEH U HMITYJIECOM https://edsoo.ru/mr-
PEIATHBUCTCKOMN YaCTHIIBI. DHEPTHS TOKOSI fizika/

93 PaBHOBecHOE TETIIOBOE H3ITyUeHHE
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94

3akoH cMemieHns Buna

https://edsoo.ru/mr-

95 I'mnoresa M. Ilinanka o kBaHTax. @OTOHBI ..
fizika/
96 DHeprus 1 UMIyJIbC PoToHa
97 ®otoadpdexr. Onpitel A. I'. CTonerosa.
3akoHsbI hoTodddexTa
YpaBHenue DitHmTelHa U1 GoTodPdeKTa. https://edsoo.ru/mr-
98 " n 171
Kpacnas rpannma” gpotorddexra fizika/
99 Hasnenue cBera. OnbiTel [1. H. JIeOenena
100 BoiHOBBIE CBOIICTBA YaCTHIL
B Bpoiins.
oniibl ne bpoitns. [{nuna BonHEI e httos://edsoo.ru/mr-
101 Bpoiins u pazmepsl 001aCTH JIOKATU3AITUN fizika/
JIBI/DKymei/'Ics[ YaCTUIIbI -
102 KopnyckynsspHO-BOIHOBOM AyaIn3m
103 Hudpakius 351eKTpOHOB Ha KpUCTaLIax
C i .
nernuduka n3MepeHuit B ?/II/IKpOMI‘/’Ipe httos://edsoo.ru/mr-
104 CooTHo1IEHN HEONPEAENEHHOCTEN fizika/
I'eiizenbepra -
105 Pemenue rpaduyeckux 3amaq
106 Pemenue pacuéTHbIX 3a1a49
K 0 :"O
OHT'}')(?'J'IBHaSI pabota o Temam C CHOBBI httos://edsoo.ru/m-
107 CTO", "KopnyckyJ1sspHO-BOJIHOBOI .
) fizika/
Tyan3M
108 OnbITH IO UCCIIEIOBAHUIO CTPOSHUS aTOMA.
[Inanerapnas mozens aroma Pezepdopra
109 [Toctynatel bopa
110 Bune! ciektpoB. CekTp ypoBHEN 3HEPTUU
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aToMa BOJAOpOoaa

111

112

CronTanHOE U BBIHYXXJICHHOC U3JIYUCHUEC
CBCTa

Jlazep

https://edsoo.ru/mr-
fizika/

113

Hyxnonnas monens sinpa ['eiizenOepra-
HBanenko. 3apsig 1 MaccoBO€ YUCIO sAJpa.
H3oTonel. PannoakTUBHOCTE

114

115

3aKOH paJMoakTUBHOIrO pacnaaa. CBoicTBa
MOHU3HUPYIOUIETO U3NydeHus. Biausinue
PaIuOaKTUBHOCTH HA KUBBIC OPTAHU3MBI.
Jo3nmerpus

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
cuiel. Jleext macch saapa. SnepHbie
peakuuu. Snepueie peakTopsl. [IpoGiembl
YIPABISIEMOT0 TEPMOAIEPHOIO CHHTESA.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sII€PHON
DYHEPIreTUKHU

https://edsoo.ru/mr-
fizika/

116

MeToapl perucTpalyu U UCCIeI0BAHMS
JJIEeMEHTapHBIX YacTull. OyH/IaMEeHTaIbHbIE
B3aUMOJICUCTBUS. bapnoHbl, ME30OHBI 1
nentoHsl. [Ipeacrasnenune o CtangapTHON
Mozenu. KBapk-TiitooHHas MOJIENb aJIpOHOB

https://edsoo.ru/mr-
fizika/

117

®usuka 3a npenenamu CTaHIapTHOU
Mozaenu. TéMHast maTepus u TEMHas
sHeprus. EnuHCTBO Pu3nueckoi KapTHHBI
MHpa

118

Oransl pa3BUTHS aCTPOHOMHHU. 3HAUEHUE
aCTPOHOMMHU

https://edsoo.ru/mr-
fizika/
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119

[TpuMeHNMOCTE 3aKOHOB (PU3UKH IS
0OBSICHEHUS IPUPOIBI KOCMHYECKHUX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIEO0BAaHUN

120

CoBpeMEHHbIE ONITUYECKUE TEJIECKOIIbI,
paIuoTENeCKOIbI, BHEaTMOC(hepHast
aCTPOHOMMUS

121

122

123

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3Bé3lII>I, IIJTaHETHhI, UX BUAUMOC IBUXKCHUC

Conueunas cucrema. Conuue. Congeunas
aKTUBHOCTH. McTounuk sneprun ConHia u
3BE3]

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKHU.
Jnarpamma "cneKTpajbHBIN Kj1ace —
CBETUMOCTB"

https://edsoo.ru/mr-
fizika/

124

125

126

127

3B63I[I>I TIIaBHOM ITOC/IEI0BATEILHOCTH

Buyrpennee ctpoenue 38€31. CoBpeMEHHBIE
IIPEACTABIICHUS O IPOUCXOKACHUU U
sBostoiny CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mieunsiii [1yre — Hama I'anaktuka. Tumnel
rajlakTUK. YEpHbIE OBIPBI B Apax ralakTHK
Bcenennas. Pacmimpenne Beenennoil.
3akoH Xab6ma. Teopus bonbuioro B3phiBa.
PenukroBoe n3nyyeHue

https://edsoo.ru/mr-
fizika/

128

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

129

Hepeménnsie mpoOiieMbl acCTPOHOMUU

https://edsoo.ru/mr-
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fizika/

130

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnemoBaHue MArHUTHOTO I10JIS
IMOCTOSSHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomarneTukoB" win "MccnenoBanue
JEHCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl Ammepa" win
"N3ydyeHne 3aBUCUMOCTH CUJIbI AMIiepa OT
cuiibl Toka" i "OnpeaeneHne MarHuTHOM
MHAYKIIMHA HA OCHOBE U3MEPEHHUS CUIIbI
Amrmepa"

132

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS
3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO moisa"

133

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ABI€HUS CAMOUHIYKIMM"
win "COopKa MOJENN 3JEKTPOMAarHUTHOTO
reHeparopa"

134

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune nepuoa CBOOOTHBIX
KOJIeOaHW HUTSHOTO U TIPY>KHHHOTO
MasTHUKOB"

135

DuU3nyeCcKuil MPAKTUKYM 110 TEME
"IIpeoOpazoBanme SHEPTUU B IPYKUHHOM
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MasiTHUKe"

136

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
IIOCJIEI0OBATEIILHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ win
"HUccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIETIU [IEPEMEHHOI0 TOKa"

137

138

139

140

141

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHbI"

dusnueckuil NpakKTUKYM 10 TeMe
"HM3mepenue nokazatesns NpesoMICHHs
crexia" wiu "l[lonyyenune nsoOpakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3bI"

Du3nUeCKUul IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosHUS OT BeIlleCTBa (Ha MpuMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS paCCEUBAIOIINX
auH3"

Du3nUeCcKul IPAKTUKYM I10 TEME
"HaOnronenue nudpakuuu, MHTEpdepeHnu
Y ToJIsipy3anuu ceera'

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX yacTull (1o oTtorpadpusm
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

142

Du3N4eCKUuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM 1lnanka Ha




OCHOBe nccieoBanus Goroddpdexra” wimm
"NccneqoBaHue 3aBUCUMOCTH CUJIBI TOKA
yepes CBETOAMO OT HalpsKeHUs"

143

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa pa3peskeHHOro
aTOMapHOI0 BOJOPOJa U U3MEPEHUE
nocTostHHOM Punbepra”

144

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue paarnoakTUBHOTO (hOHA ¢
WCIIOJIb30BAaHUEM JIO3UMETpa' UITn
"N3y4yeHue noriaoueHus 0era-4acTull
aTrOMUHHEM"

145

146

147

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaOronenus 3B€34H0ro Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHNUEM KOMIIBIOTEPHBIX
IIPWIOKEHUH JJIS OTIPEAETICHUS OJI0KEHUS
HEOeCHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be3/11s1 CEeBEPHOTO
NOJTyLIAPHSI U IPKUE 3BE3/IBI" WIH
"HaGnronenus B Teneckon JIyHbl, miiaHeT,
TYMaHHOCTEH Y 3BE3AHBIX CKOIUIEHUI"

O0001IcHNE U CHCTEMATH3alKs 3HAHUI.
Pouib ¢pu3nku 1 acTpoOHOMUH B
HKOHOMUYECKOH, TEXHOJIOTHYECKOA,
COLIMAJILHON U ATUYECKOH cepax
JIEATENHLHOCTH YeIOBEKA

O00011eHUE U CUCTEMATU3ALIUS 3HAHUI.
Posb 1 MecTo (pU3KKK U ACTPOHOMUH B




COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Poub ¢puznueckoii Teopun B GoOpMUpOBaAHUN
NpeCTaBICHUN 0 (PU3NIECKOI KapTHHE
MHpa, MECTO (PU3NIECKON KapTUHBI MHpa B
00I11eM STy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPECTaBICHUN O IPUPOIE

149

150

O0001IeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "Kunemaruka"

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunematuka"

151

O00011IeHNE ¥ CUCTEMATU3AIMS 3HAHUM 110
teme "lunamuka"

152

153

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teme "Cratuka TBEpaoro tena'

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKE"

154

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMe "OCHOBBI MOJIEKYIISIPHO-
KMHETH4YeCKOU Teopun"

155

O0001eHne 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "Tepmonnnamuka. TennoBbie
MaluHe!"

156

157

O00011IeHNE U CUCTEMATU3AIHS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEIIECTBA.
®dazoBble IEPEXOBI"

O00011IeHNE U CUCTEMATU3ALMs 3HAHUI 110
TeMme "DnekTpudeckoe nosue"




158

O0o01IeHre U CHCTeMaTH3alus 3HAHUN T10
teme "TloCTOSIHHBIN AIEKTPUYECKUA TOK"

159

160

O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
teme "Toku B pa3inyHbIX cpeaax”

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
TeMme "MaruutHoe noie"

161

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATHU3aIUs 3HAaHUH 10 TEME
"DeKTpoMarHuTHas MHIyKOus"

162

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATU3ALMA 3HAHUH 110 TEME
"Mexanndeckue KoieOauus"

163

164

165

PesepBuslit ypok. O60011eHNE U
CUCTEMAaTH3aIHsI 3HAHWUH 110 TeMe
"DreKTpOoMarHuTHbIE KosieOaHus "

PezepBHblit ypok. O6001eHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"MexaHUYEeCKHE U 2IEKTPOMArHUTHBIE
BOJIHBI"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTu3alms 3Hagui mo reme "Ontuka'

166

Peseprubrit ypok. O6001eHIE U
cucreMarusanysa 3Hagui 1o teme "OCHOBEI

CTO"

167

Peseprubrit ypok. O6001eH1E U
cucreMaTru3sanus 3HAHUH 110 TEME
"KopnyckynsipHO-BOJITHOBOM Ayanu3m"

168

PesepBHeiit ypok. O600ICHHE U




cucTeMaTH3alMs 3HaHui 1mo reme "dusmka
aToma"

PesepBHeiit ypok. O600ICHHE U
169 cUCTeMaTH3aIys 3HaHui 1o Teme "dusuka
aTOMHOTO $11pa ¥ 3JIEMEHTAPHBIX YacTul"

PesepBHbIil ypok. O0001ICHHE U
170 CcHUCTEeMaTH3aIus 3HAaHUH 110 TeEME
"JnemeHTh! acTpodu3uKu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16







YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakiuei
[TapdentpeBoit H.A., Akimoneproe obmectBo «M3naTenbeTBo «IIpocBerieHuey
» ®usuka, 11 knace/ Mskumes I'.J1., byxosies b.b., Yapyrun B.M. non penakiueit

[TapdentpeBoit H.A., AkimonepHoe obmectBo «M3aatenbeTBo «IIpocBemieHuney
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