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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o ¢u3uke Ha YpOBHE CpeIHETO O0IIero 00pa3oBaHus pa3pad0TaHa Ha OCHOBE MOJIOKEHUHN 1
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC COO, a Takxe ¢ yu€toMm enepaabHOH pabodyeid mporpammbsl BocnuTaHus W Konuenmuu
npenojaBaHus yueOHoro rmnpeamera «®Pusnka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoii
Ddenepannu, peaau3yroMX OCHOBHbIE 00pa30BaTEIbHbBIE POTPAMMBbI.

[Iporpamma 1O (¢u3MKe ompenenseT o0s3aTeabHOE TMPEAMETHOE COACp)KaHUE, YCTAHABIMBACT
PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh HM3YUEHUS TEM M pa3elioB Y4eOHOro IpeaMeTa C Y4ETOM
MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKH Y4eOHOT0 IpoIecca, BO3PACTHBIX 0COOCHHOCTEH
oOyuatomuxcs. [Iporpamma no ¢usuke na€r mpeacTaBlieHue O LEsIX, COACpkKaHUM, OOIIeH cTpaTeruu
0o0y4eHHs, BOCHHUTAHUS W Pa3BUTUS OOYUYAIOIIMXCS CpeACTBaMU YydeOHoro mpenmera «®Pusmka» Ha
yr1yONEéHHOM YpOBHE.

N3yuyenune xypca pusuku yriiyoa€HHOro ypoBHS IMO3BOJISIET peain30BaTh 3ajadd IMpodhecCHOHATbHOM
OpUEHTAIIMM, HAMpaBJICHO HAa CO3JaHUE YCIOBUH [UIsI TPOSBICHUS CBOMX HWHTEIUIEKTYalIbHBIX U
TBOPUECKUX CIIOCOOHOCTEH KaXAbIM OOYy4YarolUUMCs, KOTOpble HEOOXOIUMBI JUIS MPOJOJHKCHUS
00pa3oBaHMs B OpraHU3ALHUAX MPO(HECCHOHATFHOTO 00Pa30BaHUs 10 PA3TMYHBIM (PH3UKO-TEXHUIECKUM U
MHXEHEPHBIM CIIELUATbHOCTSIM.

B nporpamme no ¢usmuke onpenensroTcs MIaHUPyeMbIe pe3ybTaThl OCBOCHHUS Kypca (PU3UKK HA YPOBHE
cpeqHero ooOmero oOpa3oBaHUA: JIMYHOCTHBIE, METalpeAMETHbIe, MpeaMETHbIe (Ha YrayOiaEHHOM
ypoBHe). HaydHO-MeTOqOJOTHYECKOW OCHOBOW st  pa3pabOTKu  TpeOOBaHWU K JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM OOYYarolINXCs, OCBOMBIIUX MPOrpaMMmy Mo (GHU3uKe Ha
ypOBHE cpeAHero oomiero oOpa3zoBaHus Ha YriayOJIEHHOM ypOBHE, SIBISIETCS CHCTEMHO-AESITEeIbHOCTHBIH
MOXO/I.

[Tporpamma no (pu3KKe BKIIOYAET:

TUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHHS Kypca (PU3MKH Ha yriIyOJEHHOM ypOBHE, B TOM YHMCIIE MIPEIMETHBIC
pe3yiabTaThl O rojjaM 00y4YeHHUs;

cojiepkanue yueoHoro npeamera «Dusmkay mo rogaM o0ydeHus.

[IporpamMmMa 1o pu3uke UMeEET NPUMEPHBII XapakTep U MOXKET ObITh MCIIOJIb30BaHA YUUTEISIMU (PU3UKU
JUISL COCTABJIEHUS] CBOMX pabOUYUX MPOTPAMM.

[Iporpamma 1o (u3MKEe HE CKOBBIBAET TBOPYECKYI0 MHUIMATUBY Yy4duTelell U MpesocTaBiseT
BO3MOYKHOCTH JJISl peaju3allMd pa3jIMYHbIX METOJMYECKUX MOJIXOA0B K MpernofaBaHUI0 (PHU3MKK Ha
yriay0aEHHOM YPOBHE MPH YCIOBUU COXPAHEHUsI 00s13aTENIbHOM YacTH coiepKaHMsI Kypca.

dusnka Kak HayKa 0 Hambojee oOIMX 3aKOHAX MPHUPOJBI, BHICTYMAsi B Ka4eCTBE Y4EOHOTro MpeaMeTa B
IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHUCTEMYy 3HaHUH 00 okpyxaromem mupe. IIkonbHBIH Kypc
¢u3nKn — CcUCTeMOOOpa3yloIMi Ui €CTEeCTBEHHO-HAy4YHBIX Y4YEOHBIX MPEAMETOB, IOCKOJBKY
(u3MYeCKHue 3aKOHBI JIEKaT B OCHOBE MPOIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
¢dbusmveckoit reorpadueit u actponomueit. Mcnosnb3oBanue U akTUBHOE MPUMEHEHHE (PU3UUECKUX 3HAHUH
OIpeNIeNIIO XapakTep M OypHOEe pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHMH B cdepe DHEpPreTHKH,
TPaHCIIOPTa, OCBOEHMsI KOCMOCA, NOJyUYEHHUsI HOBBIX MaTE€pHalIOB C 3aJlaHHBIMHM CBOMCTBaMH. M3yueHue
GU3MKM BHOCUT OCHOBHOM BKJaad B (OpMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuatolerocs, B popMupoBaHHuE YMEHUI MPUMEHSATh HayYHBI METOJ MO3HAHUS IIPU BBIITOJIHEHUU MU
y4eOHBIX HCCIIeIOBaHUM.

B ocHOBY Kypca ¢pu3MKH Ha YpOBHE CpelHEro 00111ero o0pa3oBaHus MOJI0XKEH P Hiel, KOTOpbIE MOXKHO
paccMaTpuBaTh Kak MPUHIUIIBI €70 OCTPOSHUSI.

Hoea yenocmunocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepual U3 BCEX pazlesioB (U3MKH, BKIHOYAET KaK BONPOCHI KJIACCHYECKOH, Tak M COBPEMEHHOMH
busuKy.



Hoes zenepanuzayuu. B cooTBETCTBHM C HEHl MaTepHal Kypca (pU3UKH 00bETUHEH BOKPYT (PU3MUYECKHX
Teopuil. Benymmm B kypce siBisiercss popMupoBaHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTEpHUH,
BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusanus npeanosaraeT UCIOIb30BaHME T'YMaHUTapHOrO MOTEHIHMANA
¢u3nvecKkoil HayKH, OCMBICICHHE CBS3M DPa3BUTHA (U3MKH C pa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU poOIeMaMu.

Hoesa npuxnaouoii nanpaenennocmu. Kypc dpusnku yriry0a€éHHOTO ypoBHS IpeAIoiaraeT 3HakOMCTBO ¢
IIMPOKUM KPYIrOM TEXHHUYECKUX M TE€XHOJIOTMYECKUX NMPHIIOKEHUH M3yYeHHBIX TeOopuil U 3akoHOB. [Ipu
3TOM pacCMaTPUBAIOTCS HA YPOBHE OOIIUX MPEACTABICHUN U COBPEMEHHBIC TEXHUYECKUE YCTPOUCTBA, U
TEXHOJIOTUH.

Hoea 3rkonocuzayuu peanu3yercsl MOCPEACTBOM BBEIEHUS 3JIEMEHTOB COJAEP)KaHUs, MOCBIILEHHBIX
HKOJIOTUYECKUM MpoOIIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbl C PA3BUTHEM TEXHUKU M TEXHOJOIHH, a
TaKxke 00CyKACHUs POOIEeM PalMOHATIBHOTO IPUPOIOTIONB30BAHUS U HKOJIOTHUECKOM OE30MacCHOCTH.
OcBoeHHE COJEp)KaHUSI MPOTPAMMEBI MO (PU3UKE JOHKHO OBITh MOCTPOCHO HAa MPHUHIIMIIAX CHUCTEMHO-
JesTeNbHOCTHOTO noaxona. s ¢u3nku peanusanusi 3TUX NPUHIMIIOB 0a3uUpyeTcss Ha UCIOJIb30BAHUU
CaMOCTOSITEJILHOI'O 3KCIIEPUMEHTa KakK IOCTOSHHO JelcTByromero ¢akropa ydeOHoro mpouecca. s
yIIIyOJaEHHOTO YPOBHS — 3TO CUCTEMa CaMOCTOSATEIBHOTO YYEHHYECKOro 3KCIEPUMEHTA, BKIIIOYAIOILEro
(bpoHTaNTBHBIE YYEHUYECKHE OMBITHI PH U3yYSCHUH HOBOTO MaTepualia, JJadopaTopHbie paboThl U PabOTHI
npakTukyma. IIpu 5ToM BO3MOXHBI JBa crocoba peanu3anui (PU3NYECKOTO MpakTHKyma. B mepBom
cllyyae MpakTHUKyM IpoBoauTcs iau0o B koHue 10 m 11 kmaccoB, numbo mocie HmepBOoro U BTOPOTO
MOJYrOAMH B KaXKIOM U3 3THX KiaccoB. BTopoil cnocob — 310 nHTerpanus paboT NpakTUKyMa B CUCTEMY
1a00paTOpHBIX PabOT, KOTOPBIE MPOBOMATCS B Ipolecce m3ydeHus pasnena (temsr). [Ipu sToM mox
paboTaMu TMpakTHKyMa [OHHMAETCS CaMOCTOSTENIBHOE HCCIEOBaHUE, KOTOPOE MPOBOJUTCA TI0
PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOr0 BUa 0€3 NOLIaroBOi HHCTPYKIMH.

B nporpamme no ¢usmuke cucrema yueHHUECKOro 3KCIIEPUMEHTa, JJaOOpaTOPHBIX pabOT M MpPAaKTHKyMa
MPEICTaBIICHA €MHBIM IIepedyHeM. BpIOOp TeMaTHKH IS TUX BUJOB YICHUYECKUX MPAKTUICCKUX paboOT
OCYIIECTBISIETCS yYaCTHUKAMHU O0pa30BaTEIBHOTO IPOIECcca HMCXOIs M3 OCOOCHHOCTEH IMOYPOYHOTO
IUTAaHUPOBAHMS M OCHaIleHus kabuHera (usuku. [Ipu 3TOM obecnieunBaeTcs oBiaieHue 00yJaroIIMMHUCS
YMEHUSMH MPOBOJUTH MpPSIMbIE U KOCBEHHBIE M3MEpPEHHs, UCCIEIO0BaHMs 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH U TIOCTAHOBKY OTBITOB IO MTPOBEPKE MPEIOKEHHBIX THIIOTES.

Bosnbiioe BHUMaHue yAeIsSeTcs peIeHNI0 PacYETHRIX U KaueCTBEHHBIX 3a1ad. [Ipu aToM utst pacq€THBIX
3ajja4 MPUOPUTETOM SIBJISIOTCS 3aJlaud C SBHO 3a/JlaHHOW W HESIBHO 3aJaHHOM (M3UYECKOH MOENbIo,
MO3BOJISAIOIINE PUMEHSTh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena Kypca, Tak U
WHTETPUPYS TPHUMEHEHHE 3HAHWA W3 pas3HBIX pa3nenoB. JlJIi KadyecTBEHHBIX 3a/1ad HPUOPUTETOM
SBIISIIOTCSL 3aJlaHusi Ha OOBSICHEHWE/NpeCcKa3aHue MPOTEKaHUS (PU3MUECKUX SBICHWH W TPOLIECCOB B
OKpyKaromiel Ku3HHM, TpeOyromme BbIOOpa (QHU3NUECKOM MOAENM s CHUTyallud MpPaKTUKO-
OPHEHTHUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu ®I'OC COO k mMarepHalbHO-TEXHUYECKOMY OOECIEUEHHUI0 yueOHOTOo
nporecca Kypc GU3MKHA YIIIYOJIEHHOTO YpPOBHS Ha ypOBHE CpEIHEro OO0IIero oOpa3oBaHUs JOJDKEH
U3y4yaThCsl B YCIIOBHSIX INpeiMeTHOro kaOuHera. B kabunere (u3MKM JOJKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpYZOBaHUE JJs BBINOJHEHHWS YKa3aHHBIX B Iporpamme no (u3MKe y4YEeHHUECKUX
OIIBITOB, TA0OPATOPHBIX PA0OT M pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPAITMOHHOE 000PYyIOBaHHE.
JleMOoHCTpanimoHHOE 000pyI0oBaHWE (QOPMHPYETCSI B COOTBETCTBHH C TIPUHIIMIIOM MHHHUMAaJIbHON
JOCTaTOYHOCTH W 00ECHEeYMBAeT IOCTAHOBKY IEPEUMCIEHHBIX B IMporpamMme Mo (U3MKe KIFOUEBBIX
JEMOHCTpallMi A7 MCCIEOBAaHUS M3y4aeMbIX SBJIEHMH M MOPOIECCOB, HMIUPHUECKUX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHHIH.

JlabopatopHoe o00opyaoBaHHME IS YUYEHHYECKHMX MPAKTUYECKUX paboT ¢opMupyercss B BUIAE
TEMaTUYEeCKHX KOMILJIEKTOB M 00ecreunBaeTcss B pacyére OJHOr0 KOMIUJIEKTa Ha JIBYX OOYYaroIUXcs.
TemaTnueckue KOMIUIEKTHI J1a0OpPaTOpPHOTo 000pYyI0BaHUS JOKHBEI OBITH OCTPOEHBI HA KOMIUIEKCHOM



MCTOJIb30BAHNY aHAIIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUIe HU(POBBIX TAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3YUYeHUS (PU3UKH B OOIIIEM 00pa30BaHUHU SIBIISIFOTCS

(dbopMHpOBaHUE WHTEpECAa U CTPEMJICHUS O00YYaroIIMXCs K HAyYHOMY U3YYEHHUIO MPUPOIbI, Pa3BUTHE UX
MHTEIJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM METO/A€ TIO3HAaHUS W (POpPMUPOBAHHE MCCIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHUSI KaK pe3yjibTaTa H3y4YEHHS OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

dopmMupoBaHHE yMEHUIl OOBACHATH SBJICHUS C MCIOJIB30BaHHEM (M3MYECKHX 3HAHUH M HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMupoBaHUEe MpeACTAaBICHUI 0 posin (PU3UKHU AJI1 Pa3BUTUA JIPYIHMX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

pasBUTHE TMPEACTABICHUA O BO3MOXHBIX cdepax Oynymell npodeccHOHAIBHOM JesITeIbHOCTH,
CBSI3aHHBIX € (PM3UKOM, IOJrOTOBKA K AaJibHEHIIIEeMY OOYUYEHHUIO B 3TOM HaIlpaBJICHUU.

JlocTuxkeHne HTHX Iiesiell o0ecrieunBaeTcsl pelieHrneM CIeIyIoIMX 3a7ad B Mpollecce U3y4eHHUs Kypca
(bU3KMKN Ha YPOBHE CpEAHEro 001ero oopa3oBaHus:

npuoOpeTeHNe CUCTEMBI 3HAHHUI 00 00MMX (PU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIOYAs
MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY M SJIEMEHTHI aCTPODU3UKH;
dbopMUpOBaHHE YMEHHI MPUMEHATh TEOPETUUYECKHE 3HAHUS i1 OObSICHEHUS (PU3UYECKHX SBIICHUN B
MPUPOJIE U AJIS IPUHATUS MPAKTUUECKUX PELICHUH B MOBCEAHEBHON KHU3HU;

OCBOCHHE CIOCOOOB pEIICHUS pa3IMYHBIX 33/1a4 C SBHO 33aJaHHON (HU3MUECKOW MOJEeNblo, 3ajad,
MOJIPa3yMEBAIOIINX CaMOCTOATEIBHOE CO3AaHne (PU3UIECKON MOJENH, aJIeKBaTHOW YCIOBUSAM 3aauH, B
TOM YHCIIE 3a/1a4 MHKEHEPHOTO XapaKTepa,

MOHUMaHUe (PU3MUYECKUX OCHOB M IMPHUHIIMIIOB ACHCTBUS TEXHHUUYECKHX YCTPOWCTB U TEXHOJIOTUYECKUX
MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJIAaMH CAMOCTOSITEILHOTO TUIAHUPOBAHHS M MPOBEICHUS (DU3MUYECKUX SKCIEPUMEHTOB,
aHaJIM3a ¥ MHTepHpeTanuu HHGOpMaIuK, ONpeieeHus J0CTOBEPHOCTH MOIYYEHHOTO Pe3ylbTaTa;
CO3JIaHME YCIOBUHN JJIS pa3BUTUSI YMEHUH IPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOH 1€ TEIbHOCTH;
pa3BuTHE UHTEpEca K chepam npodecCHOHATEHON A TEIbHOCTH, CBSI3aHHOM C (PU3HKOIA.

B cootBerctBuu ¢ TpeboBanusiMu OI'OC COO yrnyOn€HHBIH ypOBEHb M3YYEHHUS] y4eOHOTO MpeaMmera
«Pu3uKa» Ha ypoBHE CpelHEro oOIero oopa3oBaHHs BbIOMpaeTcs O0Oy4yaroIIMMUCH, MIAHUPYIOUIUMHU
IPOJOIDKEHHE 00Pa30BaHUs 110 CIEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

Ha usyuyenue ¢usuku (yriyOnéHHBIM ypOBEHb) Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHMs OTBOIUTCS
340 gacos: B 10 xmacce — 170 gacos (5 yacoB B Heaento), B 11 kimacce — 170 gacoB (5 4acoB B HEZETIO).
[Ipemyiaraemelii B mporpaMMe no (u3uKe NepedeHb JaObOpaTOPHBIX U NMPAKTHUECKUX paboT SBISETCS
PEKOMEH/I0BAaHHBIM, YUYUTENb JIelaeT BBIOOP MpPOBENEHUS JaOOpaTOPHBIX PA0OT M OMBITOB C YYETOM
MHIUBUAYAJIBHBIX OCOOEHHOCTEN 00yUYaroINXCs.



COJAEPKAHUE OBYYEHUA

10 KVIACC

Paznen 1. Hayunblii MeTo MO3HAHNUS PUPOBI.

®dusuka — QyHIaMEeHTaIbHAs Hayka o mpupoze. HayuHblii MeTON MO3HAHUS W METOIBI MCCIICIOBAHUS
(bu3nUYeCKUX SIBICHUU.

DKCIepUMEHT U TeOpHs B IIpoIecce MO3HaHus Ipupoisl. Habmoienue u sKcrepuMenT B pusuke.
CriocoObl m3MepeHHs (PU3MYECKHX BENWYMH (aHAJOTOBbIE W IU(POBBIE H3MEPUTENBHBIE MPUOOPEI,
KOMITbIOTEPHBIEC TATYMKOBBIE CUCTEMBI).

[Torpemnoctu u3mepeHuit Gpu3nYecKux BeTUUUH (aOCOIIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (pU3HUECKUX SBICHUI U MPOLIECCOB (MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO,
ujeanbHasl KUJIKOCTb, UJI€aJIbHbIN ra3, ToueuHbld 3apsa). ['unoreza. Gusndyeckuil 3aK0H, TPaHUIIbI €r0
npuMeHuMocT. Ousnueckas Teopus.

Ponp u mecto Qusuku B (HOpMHUPOBAHMM COBPEMEHHOW HAYYHON KapTUHBI MHpa, B MPAKTUYECKOM
NEeATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadéopamopnuvie pabomul, npaKkmuxym.

N3mepenne cuiibl TOKa U HAMPSHKEHUSI B LIETIH TOCTOSTHHOTO TOKA MPU TMTOMOIIY aHAJIOTOBBIX M ITU(POBBIX
MU3MEPUTENbHBIX TPUOOPOB.

3HakoMcTBO ¢ 1upoBoi nabopatopueii nmo ¢usuke. [Ipumepsl u3mepeHus (HU3MUECKUX BEITUYHMH MPU
MTOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMxKeHusA. Cucrema oTcyéTa.

[Ipsimast u oOpaTHast 3a7a4u MEXaHUKH.

Panunyc-BekTop MarepuaibHOM TOYKH, €r0 MPOECKIMHA HA OCH CUCTEMBI KOOpAUHAT. Tpaekropus.
[lepemerienue, ckopocTh (CpefHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepHUabHOU
TOYKH, UX MPOEKIIUH Ha OCU CUCTEMBI KOOpAUHAT. ClI0XKEHNE TEPEMEIICHUI U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE UM pPaBHOYCKOpPEHHOE NPSIMOJIMHEWHOE IBIKEHHUE. 3aBUCHMOCTb KOOPJWHAT, CKOPOCTH,
YCKOPEHUS U ITyTH MAaTepUaTbHON TOYKH OT BPEMEHU U UX rpaduKH.

CBoOogHOE maneHue. YCKOpeHHe CBOOOTHOrO majeHus. J[BukeHue Tena, OpOIIEHHOTO MOJ YIIOM K
TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHMS MaTepHAIbHOW TOYKH OT BPEMEHU U HX
rpadukH.

KpuBonuneiinoe nasukeHue. [[BH>keHUME MaTEepUaIbHOW TOYKHM MO OKPYKHOCTH. YTJOBas W JIMHEWHas
ckopocth. Ilepuonq u dyactota oOpamenus. LleHTpocTpemMuTenbHoe (HOpMaiabHOE), KacaTeabHOE
(TaHTeHLIIMAJIBHOE) U TIOJIHOE YCKOPEHUE MaTEPUaIbHOM TOUKHU.

TexHHUeCKrE yCTPOMCTBA M TEXHOJOTHMYECKHE MPOILECCHI: CIUAOMETP, ABHKCHUE CHApPSIOB, LICTHBIE,
mecTepéHUaThie ¥ peMEHHBIC TIepeIaun, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mopaenb cucteMbl OTCUETa, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoOslI nccie1oBaHus IBHKEHUH.

NnmrocTpanus npeaeabHoro nepexoia i u3MepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBIKEHHI C UCTIOIB30BAHINEM MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmoienue nBrkeHus Tena, OpoleHHOTo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHME MMyTeH, TPAEKTOpPUN, CKOPOCTEH ABMKEHHUS OJHOIO M TOTO € Tella B Pa3HbIX CHUCTEMAaxX
OTCY€Ta.



Yuenuueckuit sxcnepumenm, nadopamopnvie padomol, npaxmuKym.

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIEJIbIO OIMpeIeIeHHs] MTHOBEHHON CKOPOCTH.

W3mepenue yckopeHus MpH NpsSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KEHUU O HAKJIOHHOM IIOCKOCTH.
HccnepoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBU)KEHUH.

N3mepenune yckopeHust CBOOOHOTO MajeHus (PEKOMEHIOBAaHO UCIIOIL30BaHUE IIUPPOBOI TabopaTopun).
W3ydyenue nBukeHuss Tena, OpouIEeHHOro ropu3oHTandbHO. IIpoBepka rumoressl 0O MOpPsAMON
MIPOIMOPLIMOHAIBHOM 3aBUCMMOCTH MEX]y JAIbHOCTBIO MOJIETA U HAYaJIbHOM CKOPOCTHIO TeJa.

N3yuenue aBuxkeHUs Teaa M0 OKPYKHOCTU € TOCTOSIHHOM 110 MOJIYJIF0 CKOPOCTBIO.

HccnepoBanue 3aBUCUMOCTH MepUojia OOpaIeHs] KOHUYECKOTO MasTHUKA OT €ro MapaMeTpoB.

Tema 2. lunamuxa.

[lepBbiit 3akoH Hbrorona. MuepuumanbHbie cucteMbl oTtcué€ra. [IpuHumn otHocurenbHOCTH [anuies.
Heunepuuansubie cuctembl 0Tcuéra (onpeeacHue, IpuMepsbl).

Macca tena. Cuia. [IpuHnun cynepno3uuuu cui.

Bropoii 3akon HetoToHa /114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH HprOTOHA 1151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON M MHEPTHON MAcCCHI.

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOHOTO TAJACHHS OT BBICOTHI HAJ| IIOBEPXHOCTHIO TUIAHETHI
U OT reorpaduyeckoil mMUpoThl. J[BUkeHue HEeOECHBIX Ten W WX chnyTHUKOB. 3akoHbl Kemnepa. IlepBas
KOCMHUYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKYIIErocsi ¢ yCKOPEHUEM.

Cuna tpenusi. Cyxoe tperne. Cuia TpeHHUs CKOJBXKEHHS U Cuila TpeHus mokos. KoadduuueHnT tpenus.
Cuna conpoTHBJICHHS TPH JBWKEHUHM Tela B XUAKOCTU WIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH
OTHOCHUTEIILHOTO JIBUKEHUSI.

HNasnenue. I'mapocrarnueckoe gasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMUYECKHE MPOILECChl: MOIIIUITHUKHA, IBUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

/emoncmpayuu.

HaGmronenue aBukeHus Te B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMax OTCUETa.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HLMIMHIPOB WJIM LIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHUEM OTHOCHTEIIbHO
HEWHEPLHUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE DPaBHOACUCTBYIOIICH MPHIOKEHHBIX K TEIy CHJ C TMPOU3BEICHHEM MAaCChl Tejla Ha €ro
YCKOpPEHHUE B UHEPITUATBHOM CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOCHCTBUA TEI.

N3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec tena mpu yckopeHHOM NoAbEME U TIAJICHUH.

[{enTpoOexHbIE MEXaHU3MBI.

CpaBHeHME CUIT TPEHUS TTOKOSI, KAYEHUSI U CKOJIBKECHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.

N3mepenue paBHOAEHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 10 HAaKJIOHHOM MIIOCKOCTH.

[IpoBepka THMOTE3BI O HE3aBUCUMOCTH BPEMEHHU JBMIKEHHUS Opycka MO HAKJIOHHOM TUIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro MaccChl.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUINX B MPYXKUHE U PE3UHOBOM oOpasile, OT UX
nedopmariu.

N3yuenne qBMKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JETKU OJIOK.

W3mepenune koddduImenTa TpeHus Mo BeJIMUUHE YrII0BOro Koddduirenta 3aBucuMoctd Frp(N).
HccnenoBanue nBrkeHUs Opycka 1Mo HAKJIOHHOM MIOCKOCTH C MEPEMEHHBIM K0P HUITUEHTOM TPEHUSI.



N3y4yeHue nBrKeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtoTHO TBEpHoe Teno. [locTynarenbHoe U BpaliaTeabHOE ABMKEHHE TBEPAOTO Tena. MOMEHT CUJIBI
OTHOCHUTENBHO OcH BpaieHus. Ilnedo cuibl. CinokeHue cui, MPUIOKEHHBIX K TBEpAOMY Teny. LleHtp
TSKECTHU Tea.

VYcnoBus paBHOBECUsI TBEPAOTO Tea.

YcroiturBoe, HEYCTOMYHUBOE, OE3pa3InIHOE PABHOBECHE.

TexHudeckue yCTpPOMCTBA UM TEXHOJIOTMYECKUE IPOLIECCHI: KPOHIUTEWH, CTPOUTEIbHBIM KpaH,
peméTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOrO TEJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenune yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETrO ILIOIIAIb OIIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuxe.

NmMnynbsc MarepuaabHON TOYKH, CUCTEMbl MAaT€pUabHbIX TOYEK. LIeHTp mMacc cucrteMbl MaTepuaIbHbIX
Touek. TeopeMa 0 IBM>)KEHUU LIEHTPA Macc.

NMiynsc cuitbl 1 MI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmiynbca MaTepualibHOW TOYkHW. lIperncraBieHne O COXpaHEHMM MOMEHTa HMMIYJbCa B
LEHTPAJIbHBIX NOJIAX.

Pabota cuibl Ha MaJloM W Ha KOHEYHOM TiepemenieHnn. I paguueckoe npeacraBieHne padboTsl CUIIBL.
MOoOIIHOCTD CHJIBI.

Kunernyeckass sHeprus MaTepuanibHOW TOYKM. TeopemMa 00 H3MEHEHMM KHUHETHYECKOW OJHEPTuu
MaTepHaIbHON TOYKH.

[ToTrenumanpHble M HENMOTEHIHANBHBIE cUibl. lloTeHnManbHas sHeprus. lloTeHnanbHas sHeprus ynpyro
nepopMupoBaHHOU MpyxHHbI. [loTeHIManbHAs SHEPrHst Teaa B OAHOPOJHOM TPABUTALMOHHOM IIOJIE.
[TorennuanbHast SHeprus Tejla B I'PAaBUTALIMOHHOM I10JI€ OAHOPOAHOrO miapa (BHYTPU M BHE Iapa).
Bropas kocMuueckas CKopocTb. TpeThsi KOCMUYECKAsi CKOPOCTb.

CBsi3p paOOTHl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM SHEpruu CHCTEMbI Tejl. 3aKOH
COXpaHEHUs1 MEXaHUYECKON DHEPIHUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymnu mjisi UAEATbHON KHIKOCTU KAaK CJIEACTBHE 3aKOHA COXPAHEHHS MEXaHWYECKOM
SHEPTHH.

TexHuueckue YyCTpOMCTBA U TEXHOJIOTMUYECKHE IIPOLECCHI: JABUXKEHUE PAKET, BOAOMET, KOIEp,
NPY>KUHHBIA THCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHE HAa KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABMKEHIE.

N3mepenne MOLHOCTH CUIIBL.

V3MeHeHue sHEepPruu Teja MU COBEPILIEHUH PaOOTHI.

B3anMHBle npeBpaleHnus KMHETHYECKOW W TOTEHIHMAIBHOM SHEPruil INpU JACWCTBUM HAa TEIO CHIIBI
TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopniie pabomaul, npaKmuxKym.



N3mepenne umnysbca Teaa no TOpMO3HOMY MYTH.

W3mepenue cuipl TATH, CKOPOCTU MOJIEIH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHUS UIMITYJIbCA TENNA C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KNHETUYECKOM SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHSI TOTEHIIMAIbHOM SHEPTUU NPY>KUHBI C pabOTOM CUIIBI TPEHUS.

Omnpenenenre padOThI CHIIbI TPEHUS MPU JABMKEHUU TeJla 0 HAKJIOHHOM IIIOCKOCTH.

Paznen 3. Moaekyasipaasi pu3suka u TepMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TIOJIOKEHHSI MOJEKYJsIpHO-KHHeTH4Yecko Teopuu (MKT), ux ombiTHoe 000CHOBaHUE.
Huddys3us. bpoyHoBckoe nBHKEHHE. XapaKTep [ABIKEHUS M B3aHUMOJCHCTBHUS YacTHIl BELIECTBA.
Mopnenu cTpoeHUs Ta30B, )KHUJIKOCTEH H TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozeieid. Macca u pazmepsl Mmosiekyi (aromoB). KonnuectBo Bemiectsa. [loctosunas ABorajpo.
TennoBoe paBHoBecue. TemnepaTypa u criocoOsl e€ nzmepenus. Lllkana Temnepatyp Llenbcus.

Mopenp u1eanpHOro ra3a B MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH: YaCTUIIBI Fa3a JBUKYTCS XaOTUYECKU U
HE B3aUMOJICUCTBYIOT IPYT C APYIOM.

l'azoBble 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomtoTHas Temreparypa (IIkaia
temneparyp Kenbsuna). 3akon [lansrona. M3omporiecchl B uaeaqbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. [ paduueckoe npeacrapieHNe U30MPOLIECCOB: H30TEpMa, U30X0pa, U300apa.

CBsi3p MEXIy JaBJICHUEM U CpelHEH KMHETHYECKOHM AHEeprueil MmocTynareabHOro TEIJIOBOTO JBHKEHUS
MOJIEKYJ1 HJEaIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJEKYJSIPHO-KUHETHUUECKON TEOpUH HUACAIBHOTO
rasa).

CBsi3p a0COMIOTHOM TemmepaTypbl TEPMOJINHAMUYECKOW CHCTEMBI CO CpeJHEHl KMHETHYEeCKOW >Hepruen
[IOCTYNATENbHOT0 TEMJIOBOIO ABM)KEHUS €€ 4aCTHlLl.

TexHuueckue yCTpOHCTBA M TEXHOJIOTUYECKHE TIPOLECCH: TEPMOMETp, OapoMeTp, TIOydeHHe
HaHOMaTepHUaJoB.

/emoncmpayuu.

Monenu 1BUKEHUS 4aCTHUI BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBUKECHHUS.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOTO JIBH)KEHUSI.

Juddys3us xuakocreit.

Mogens onbita llTepHa.

[IpuTsxeHne MOJEKyII.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

HaGmtonenue u nccieaoBaHie H30IpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, npaKkmuxym.

HccnenoBanue mporecca YCTaHOBJIEHHUS TEIJIOBOTO PAaBHOBECHUS NPH TEIJIOOOMEHE MEXAY ropsiueil u
XOJIOAHOU BOJIOM.

W3yuenne n30TepMHUUECKOro Mporecca (peKOMEH0BaHO UCTIOIb30BaHue U(poBoil TabopaTopun).
N3yuyenue n30X0pHOro Iporecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunboi.

Tepmonunamuueckast (TJ]) cuctema. 3ajmaHue BHEIIHUX YCIOBUU ISl TEPMOJWHAMUYECKOW CHCTEMBI.
Bremnane u BHyTpeHHUE nTapameTpsl. [lapaMeTpsl TepMOIUHAMUYECKONW CUCTEMBI KaK CPETHUE 3HAUCHUS
BEJIMYMH, ONHCHIBAIOIINX €€ COCTOSIHHE Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe nauano tepmonuHamuku. CaMONpOM3BOJIbHAS peakcalus TEPMOJAMHAMHYECKON CHUCTEMBbI K
TEIJIOBOMY PaBHOBECHIO.



Mopenp wuaeanpbHOro rasa B TEPMOJMHAMHMKE — CHCTEMa YpaBHEHUM: ypaBHeHHE MeHeneeBa—
Knanelipona u BeIlpakeHUE IJIs1 BHYTPEHHEW SHEPrUU. Y CIOBUA NMPUMEHUMOCTH ATOM MOJEIH: HU3Kas
KOHIIEHTpALMsl YacTHUIl, BHICOKHUE TEMIlepaTypbl. BrlpaxkeHue AJii BHYTPEHHEH SHEPruu OJHOATOMHOIO
UJCAIHOTO Ta3a.

KBa3ucraTuueckue u HECTaTUYECKHUE MPOLIECCHI.

OnemeHtapHas paboTra B TepMoAMHAaMuKe. Bolumcienue paboTel 1o rpaduky mporecca Ha PV-
auarpamme.

Ternonepenaya Kak crmoco0 W3MEHEHHMS BHYTPEHHEH OSHEpPruM TEpMOJUHAMUYECKOH CHUCTEMBI 0e3
coBepuieHus paboTbl. KOHBEKIHS, TETIONPOBOAHOCTD, H3IIyYCHHE.

KonnuectBo temnotsl. TennoéMkocTh Tena. Y aenpHas U MOJIsipHasl TEIJIOEMKOCTH BEIIECTBA. Y paBHEHHE
Maiiepa. YaenbHas Tersiora cropaHusi TomjuBa. Pacuér koimmyecTBa TEIJIOTHI HpU TeIJIonepenaye.
[TonsTre 06 aqnabaTHOM mporecce.

IlepBbiii 3ak0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KoauuecTBo TemioTel M paboTa Kak Mephl
M3MEHEHHUS BHYTPEHHEH SHEPTUU TEPMOIMHAMUYECKON CHCTEMBI.

Bropoii 3akoH TepMOIMHAMUKHU JI PABHOBECHBIX MPOIECCOB: Yepe3 3a/laHHOEe PAaBHOBECHOE COCTOSIHHE
TEPMOJMHAMHUYECKON CUCTEMBI IPOXOAUT €JMHCTBEHHAs aquadara. AOCONIIOTHAsI TEMIIEpaTypa.

Bropoli 3akoH TEpMOAMHAMMKHU JUIsl HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO NEPENaTh TEIUIOTY OT
0osee XoJI0HOTO Tena K Oonee Harperomy 0e3 komneHcanuu (Knaysuyc). HeobpaTumocTs mpupoIHbIX
MIPOLIECCOB.

[Tpunimne! aeiictBus TermnoBbix MmamuH. KIT/I.

Makcumansnoe 3Hauenue KII. [{ukn Kapho.

DKOJIOTHYECKHE aCMeKThl UCIOIb30BaHUs TEIUIOBBIX JBUrareseil. TernoBoe 3arps3HeHre OKpYsKarolen
CpeIbl.

TexHnyeckue yCTpoHCTBAa M TEXHOJOTMYECKHE IMPOLECCH: XOJOIUIbHUK, KOHIUIMOHEP, TU3EIbHBIA U
KapOIOpAaTOpHBIN JBUraTenu, mnapoBas TypOWHA, MOJIYYEHHE CBEPXHHU3KHUX TEMIIEpaTyp, YTHIIM3alMs
«TETUJIOBBIX» OTXOJIOB C HCIIOJBb30BAaHHEM TEIUIOBOTO HAcocCa, YTHUIH3aIUsi OMOOPTaHUYECKOTO TOILTHBA
JUIS BBIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHnenue TemnepaTypsl IpU ainadaTHuecKOM pacIIMpEeHUH.

Bo3nymHoe orauso.

CpaBHEHHE YAEIBHBIX TEMIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHNS BHYTPEHHEH SHEPIHUH.

HccnenoBanue aguabaTHoro mporecca.

KoMImbproTepHble MOJENN TEIIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.

N3mepenne yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3ydeHne B3aUMOCBSI3U DSHEPrUM MEXMOJEKYJISIPHOTO B3aUMOJAEHUCTBUS M TEMIIEpaTypbl KHUIIEHHS
YKUJIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobwi.

[TapooGpa3oBanue u koHaeHcanus. Vcmapenue u kuneHue. Y nefbHas TeIioTa mapooOpa3oBaHusl.
Haceiiennsle u  HeHachlllleHHblE TMapbl. KauecTBeHHass 3aBUCHMOCTh IUIOTHOCTH U JaBJICHUS
HACBHIIIEHHOT0 Tlapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEpaTyphbl KUTIEHUS OT AABJICHUS B KHUIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucramindyeckue u amopgHble Tena. AHM30TPONUs CBOICTB KpucTamioB. [lnaBienue u
KpUCTau3aius. Y ieibHasl Tersiora miasneHus. Cyonumanms.



Hedopmaruu TBEpmoro Tena. Pactsokenune um cxarume. Caur. Mopayns HOura. Ilpemen ympyrux
nedopmariuii.

TennoBoe pacmupeHue XUAKOCTEH U TBEPABIX Tell, 00BEMHOE U JIMHEHHOE pacIIMpeHne. AHTAPMOHHU3M
TEIUIOBBIX KOJICOAHM YacTHUI[ BELIECTBAa KaK NMPUYMHA TEIUIOBOTO PACIIMPEHUs Tel (Ha Ka4eCTBEHHOM
YpOBHE).

ITpeoOpa3oBanue sHepruu B (ha30BbIX NEPEX0ax.

VYpaBHeHHE TEIIOBOIO OanaHca.

[ToBepxHocTHOEe HaTspkeHHe. KoadduuumeHT moBepXHOCTHOroO HaTsDKeHUs. KanumnspHble sBICHUS.
JlaBiieHrEe o UCKPUBJIEHHON TOBEPXHOCTHIO kuaAKocTu. @opmyia Jlamiaca.

TexHnyeckue ycTpolcTBAa M TEXHOJOTMYECKME IIPOLIECCHI: KUAKHAE KPHUCTAUIbl, COBPEMEHHBIC
MaTEpHAJIbL.

Jemoncmpayuu.

TeruoBoe pacimupenue.

CBoiicTBa HaCBIEHHBIX [1apPOB.

Kunenne. Kunenue npu nNoOHMKEHHOM JaBJICHUN.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnpITHI ¢ MBUIBHBIMU IJIEHKAMU.

CmauuBaHue.

Kanunsipuele siBneHus.

Moieny HEeHbIOTOHOBCKOM KUIKOCTH.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IUIABJICHUS KPUCTAJIIMYECKOIO BELIECTBA.

Bunpl nedopmarnmii.

Habnronenne mansix qeopmanuii.

Yuenuueckuit sxcnepumenm, nadéopamopnuvie pabomul, npaKkmuxym.

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHUSI JKUIKOCTEH.

W3mepenue yaeabHOM TEMIO0ThI IUIaBICHUS JIbA.

N3yueHne CBOMCTB HACHIICHHBIX ITAPOB.

N3mepenue abCoOTHOM BIIaXXHOCTH BO3/yXa U OIIEHKA MaccChl MapOB B IOMELICHHUH.

N3mepenue ko3¢ puimenTa NoBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOHra.

Hccnenoanue 3aBUCMMOCTH AepopMaliii pe3nHOBOTO 00pasiia OT MPHJIOKEHHOHN K HEMY CHJIBI.

Paznen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OnexTpu3auus Tel U €€ MNpOsBICHUA. OIEKTPUUECKHUH 3apsaf. [[Ba BHMIa 3JIEKTPUYECKHX 3apsiioB.
[IpoBOAHMKY, JUAJIEKTPUKU M TOJYHPOBOJHUKH. OJEMEHTAPHBIA JJIEKTPUYECKUM 3apsa. 3akoH
COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

Bsaumopeiictue 3apanos. Toueunsie 3apsaabl. 3akoH Kyiona.

Onexrpuueckoe nojie. Ero nelicTBrue Ha 3J€KTPUUECKUE 3apsbl.

Hanpsx€HHocTh anekTpuueckoro noist. [IpoOHsIi 3apsia. JIMHUM HanpsDKEHHOCTH 3JEKTPUYECKOTO TOJIS.
OnHOpOAHOE IEKTPUIECKOE TIOJIE.

[ToTeHIMaTbHOCTD AIEKTPOCTATUYECKOrO NOoJIsA. Pa3HOCTh moTeHIManoB u HanpspkeHue. IlorennmansHas
SHEpPrusl 3apsiga B dJeKTpocTaTHueckoM moje. [loTeHuman snexkTpoctatnueckoro mois. CBs3b
HaNpspKEHHOCTH TOJIS U Pa3HOCTH MOTEHIUANIOB ISl 2JIEKTPOCTATUYECKOTO NOJIs (KaK OJHOPOAHOTIO, TaK
¥ HEOJHOPOJIHOTO).

[TpyHIMI Cynepno3ULUH IIEKTPUUECKUX MTOIEH.

[Tone Toyeunoro 3apsna. [lone paBHOMepHO 3apsbkeHHON cdeprl. [lone paBHOMEPHO 3apsSKEHHOTO IO
o0béMy 1mapa. [lose paBHOMEpHO 3apsDKEHHOM OeckoHe4HOW mIockocTH. KapTunbl nuHUM
HaNpsKEHHOCTH ATUX MOJIEH M SKBUIIOTEHIIUAIBHBIX TOBEPXHOCTEH.



[IpoBOIHMKY B 3EKTPOCTATUUECKOM I10JI€. Y CIIOBUE PABHOBECUS 3apsJIOB.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM T0J€. /[nanexkTpudeckas NpoHUIIaeMOCTh BELIECTBA.

Konpaencarop. 21eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD MIIOCKOTO KOHIEHCATOpA.
[TapanmnensHoe coenrHeHnEe KOHAEHcaTOpoB. [locnenoBaTenbHOE COENMHEHNE KOHIEHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBrKeHne 3apsyKEHHOM YaCTULIBI B OAHOPOJIHOM AJIEKTPUYECKOM TOJIE.

TexHuueckue  yCTpOMCTBA M TEXHOJOTMYECKHE  IPOLIECCHI:  3JEKTPOCKOI,  AJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIIEHUE JIEKTPOIIpHOOpPOB, KOHIEHCATOPHI, TeHepaTop Ban ne ['paada.
Jemoncmpayuu.

Y CTpoicTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.

DIEeKTpUYECKOe MOJIE 3apsHKEHHBIX IIAPUKOB.

DNEeKTPUYECKOE MO0JIE JBYX 3apsKCHHBIX TUIACTHH.

Monens anekTpocTaTuaeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B 3IEKTPUUECKOM IOJIE.

DIeKTpOoCTaTUYECKas 3allUTA.

YCTpolCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBHUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IUIONIA/IA TIACTUH, PACCTOSTHUS MEXKy HUMU
U JURJIEKTPUYECKOU MPOHUIAEMOCTH.

DHeprus 3EKTPUUECKOTro MO 3apsKEHHOI0 KOHJEHCATOopa.

3apsaka u pa3psKka KOHACHCATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

OueHka cui1 B3auMOJCHCTBUS 3apsyKEHHBIX TEll.

Habmroienue npeBpalieHus SHEPTUU 3apsKEHHOT0 KOHIEHCATOpa B SHEPTUIO U3ITyUEHUsl CBETOINO 1A,
N3yuenune nmporekanus TOKa B LIETIH, COACPIKAIIECH KOHIEHCATOP.

Pacnipenenenne pasHOCTH TOTEHIMANIOB  (HANpPSOKEHHUs) TIPU  IOCJIENIOBATEILHOM  COCIUHEHUU
KOH/JIEHCAaTOPOB.

HccnepoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmosannwlit 3neKmpuvecKuil Mox.

Cuna Toxka. [TocTOssHHBIN TOK.

YcnoBus cyliecTBOBaHUs MOCTOSTHHOTO dJIeKTpudeckoro Toka. Mcrounuku toka. Hampspkenne U u DJ1C
E.

3axon OMa 1J1 yyacTKa Lenu.

DIEeKTpUYECKOe CONPOTUBIIEHHUE. 3aBUCUMOCTb COITPOTUBIIEHHS] OJTHOPOJIHOTO MTPOBOJIHUKA OT €r0 JJIMHbI
Y TUJIOIAIU TIOTIEPEYHOT0 CEUEHHUs. Y IETTbHOE COMPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuyeckux uemnei. [Ipasuna Kupxroga.

Pa6ora anexkrpuyeckoro toka. 3akoH J[xoyns—Jlenna.

MOMHOCTP 3JAEKTPUUYECKOTO TOKA. TermnoBast MOLUIHOCTb, BbIIETsIEMast Ha PE3UCTOPE.

OJIC u BHYTpPEHHEE CONPOTUBJICHHE WCTOYHHMKA TOKa. 3akoH OMa uis TOJHOW (3aMKHYTOM)
AJIEKTPUYECKOM 1Ienr. MOIHOCTh UCTOYHMKA TOKa. KOpoTKOe 3aMbIKaHUE.

Konnencarop B menu mocTOSTHHOTO TOKa.

TexHUUecKue YCTpPOWCTBA U TEXHOJOTMUYECKHE MPOIECCHl: aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK
ANEKTPUYECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne critbl TOKa U HAPSDKCHHUS.

UccnepoBanue 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUs Uil PE3UCTOpa, JIaMIbl HaKaJuBaHUS U
CBETOUO/IA.



3aBUCUMOCTb COIPOTUBIIEHUS IWIMHIPUUECKUX INPOBOJHUKOB OT [UIMHBI, IUIOAAM IONEPEYHOIO
CCUCHUS U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIIPOTUBIICHHS TP IIOCTOSHHOM HAIIPSKCHUH.

[Ipsimoe n3mepenue DJIC. KopoTkoe 3amblkaHME TaJbBaHMUECKOI'O 3JIEMEHTA U OLEHKAa BHYTPEHHEIO
COIPOTUBIICHUS.

Crnioco0Obl coeTMHEHHST ICTOYHUKOB Toka, DJIC OGarapei.

HccnenoBanue pa3HOCTH IOTCHIMAIOB MEXKIY IIOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIEIH.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccenenoBanue CMEIIAHHOTO COEIMHEHHUS] PE3UCTOPOB.

W3mepenue yaeapHOro COpoOTUBIICHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JJIs JTaMIIbl HAKAJIMBAHMUS.

VYBenuueHue npejesnia u3MepeHust amnepmerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEeHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C raqpBaHUYECKOro 3JIEMEHTA OT BPEMEHU IPU KOPOTKOM 3aMbIKaHHH.
HccnenoBanue pa3HOCTH IOTCHIMAIOB MEXKIY IIOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIEIH.
HccenenoBanue 3aBUCMMOCTH IOJIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunwix cpeoax.

OnexTpuuecKas NPOBOJUMOCTD Pa3IMYHbBIX BEILECTB. DJIEKTPOHHAS MPOBOJUMOCTb TBEPABIX METAIUIOB.
3aBUCUMOCTB COIIPOTUBIIEHUS METAJUIOB OT TeMIeparypbl. CBEPXIIPOBOAUMOCTD.

DnexTpuueckuid Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W IpUMECHas MPOBOJUMOCTb NOJYNpPOBOAHUKOB. CBoiicTBa pP-N-
nepexoza. IloxynpoBogHuKOBbIE TPUOOPHI.

ONEKTPUUECKUN TOK B JIEKTPOJIMTAX. DIEKTPOIIUTHYECKAS qUcconuanus. JnekTponus. 3akonbsl dapanes
JUTSL DJIEKTPOJIN3A.

OnexTpuueckuid TOK B raszax. CamMOCTOSTENbHBIH M HECAMOCTOSITENBbHBIM paspsii. Pasnuunble THUIBI
CaMOCTOSTENBHOTrO paspsaaa. Monnus. [lnasma.

TexHnyeckue ycTpoicTBa M MPAaKTUYECKOE NPUMEHEHHE: I'a30pa3psAHbIe JIaMIIbl, JIEKTPOHHO-IY4€eBast
TpyOKa, MOJIYNPOBOAHUKOBBIE NPUOOPHI: TUOJ, TPAH3UCTOP, (POTONMOM, CBETOAUOJ, TalbBaHHKA,
paduHUpPOBaHUE ME/Y, BHIIJIABKA aTFOMUHUS, JIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTB COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOIUTOB.

3akoHbl a5ekTpoauza Dapazes.

HckpoBoit pa3psg 1 IPOBOAMMOCTb BO3yXa.

CpaBHEHHNE IPOBOMMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSISI TPOBOUMOCTD JHOJA.

Yuenuueckuit sxcnepumenm, nabopamopmnuie padomoi, nPAKMUKYM.

Habntonenue snexTponusa.

N3mepenue 3apsaa OJHOBAJICHTHOIO UOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEePUCTUKH JTHO/IA.

Pu3nyecKuil NPaKTHKYM.

CrocoObl  m3MepeHus: (U3MUECKUX BEJIMYMH C HCIOJIB30BAaHHMEM AaHAJOrOBBIX M IM(POBBIX
U3MEPUTENIBHBIX MPUOOPOB U KOMIBIOTEPHBIX IATYMKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHUTEIbHBIE
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BeauunH. O1ieHKa TpaHuI] OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEpPEHUM, MCCIeIOBAaHUN 3aBUCUMOCTEH (DU3MUECKHUX BEIMYUH, MPOBEpKa
NPE/UIOKEHHBIX THUIOTE3 (BBIOOP W3 PabOT, OMHMCAHHBIX B TEMAaTHYECKUX paszzenax «YueHHYECKUi
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTHKYM).



MexnpeaMmeTrHblie CBA3H.

N3yuenne kypca ¢usukm yriayonéHHoro ypoBHs B 10 kmacce OCYHIECTBISIETCS € y4€TOM
COJIEPKATENIBHBIX MEXIIPEIMETHBIX CBA3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTMH, XMMHUH, reorpaduu u
TCXHOJIOTHH.

Mescnpeomemuvie nonamus, C6A3AHHbLIE C U3YYEHUEM MeEMOO008 HAYYHO20 NO3HAHUA: SBIICHUE,
Hay4HbIl (QakT, rumnoresa, (Qu3MuUecKas BeJIWYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE, HKCIEPUMEHT,
MOJICJINPOBAaHHUE, MOJIENb, U3MEPEHHE, IOTPEUTHOCTH U3MEPEHUH, N3MEpUTENbHbBIE PUOOPHI, LUuppoBas
naboparopusl.

Mamemamuka: pelnieHue cuctTeMbl ypaBHeHU. JIuneitnas QpyHkius, mapadoina, runep6oia, ux rpaduxu
u cBoictBa. TpuroHomerpuueckue (QYHKLUMHU: CHHYC, KOCHUHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKLMU Ha OCU KOOPIUHAT, CJIOKEHUE BEKTOPOB.
Buonozua: mexanuyeckoe ABIDKEHHE B JKMBOM mpupone, auddysus, ocmoc, TemnooOMeH KHUBBIX
OpPTraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYXKAIOIIEH CpeIbl, YTUIN3AIHs OMOOPraHMYECKOTO TOIUINBA JIS
BBIPAOOTKH «TEMJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE HATSKEHHWE M KallWUISPHBIE SIBICHUS B
IIPUPOJIE, HIIEKTPUUECKHE SBJICHUS B )KUBOI NPUpOJIE.

Xumun: ITUCKPETHOE CTPOSHHE BEIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJSIpHAs
Macca, MOJy4YeHHE HAaHOMATEPHaJIOB, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEW W Tra3oB, KUIKUE
KPUCTaJUIbl, 3JIEKTPUYECKHE CBOMCTBA METAIOB, AJIEKTPOJIMTUYECKAs JMCCOLMALMS, TalbBaHUKA,
3JIEKTPOHHAsI MUKPOCKOIIMSL.

TI'eozpaghua: BnaxxHOCTH BO3/1yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE ABIKECHHA C HCIOJIH30BAHMEM MEXaHU3MOB, YUET CYXOTO U JKHUAKOTO
TPEHUs B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU (KPOHIUTEHH, peréryarble KOHCTPYKLIMH), UCIIOJIb30BAHUE
3aKOHOB COXPAHEHUs MEXaHUKU B TEXHHMKE (TMPOCKOI, BOJOMET W Jpyrue), JBUTATENIb BHYTPEHHErO
cropanus, mnapoBas Typ6I/IHa, OBITOBOM XOJIOAWJIbHUK, KOHAUWIHUOHCP, TCXHOJOIMM MOJYUCHUA
COBPCMCHHBIX MAaTCpruajioOB, B TOM YHCJIC HAHOMATCPUAIOB, WU HAHOTCXHOJIOIWMH, BJICKTPOCTATHYCCKAs
3alUTa, 3a3eMJIEHHE DJIEKTPONPUOOPOB, Tra3opaspsiiHble JaMIIbl, IOJYIPOBOJHUKOBBIE MPUOOPHI,
rajJbBaHMKa.

11 KIIACC

Pasnen 4. DuekTpoamHaMuka.

Tema 4. Maznumnoe noe.

B3anmonaeiicTBre MOCTOSIHHBIX MAarHUTOB M IIPOBOJIHUKOB C TOKOM. MaruutHoe noJjie. BekTop MarHuTHoOM
MHAYKUIUU. [[puHIUN cyneprno3uiuy MarHuTHBIX MoJei. JINHMY MarHuTHON MHAYKIUH.

MarautHoe moje MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHMKA, KATYIIKA W KPYroBOro BHUTKa). OMBIT
Opcrena.

Cuna Amriepa, e€ HampaBJICHUE U MOYJIb.

Cuna JlopeHua, e€ HanpaBieHre U MOAYb. JIBUKEHUE 3apsyKEHHON YaCTUIbI B OAHOPOJIHOM MAarHUTHOM
nonie. Pabota cunsl JlopeHria.

MarnuTHoe noje B Beuiectse. PeppoMarHeTUkH, napa- U 1uaMarHeTUKH.

TexHU4YecKkne YCTPOWCTBA W TEXHOJOTHYECKHE TMPOIECChl: MPUMEHEHHWE TIMOCTOSHHBIX MAarHuTOB,
AJIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, dIEKTPOABUTATENb SIKOOH, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

KapTtuna nuHui HHIYKIIUU MarHUTHOTO TOJIS TTOJIOCOBOTO U TIOJJKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.
Kaptuna nmuanii MarHUTHOW WHAYKIMH TIOJIS ITHHHOTO MPSMOTO MPOBOIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIIKU C TOKOM.

B3aumMogeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.



JencTtBue cuisl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

Habmtoienue ABM>KEHUS My4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS SIEKTPOU3ZMEPUTENBHOTIO TPUOOpa MAarHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue MarHUTHOTO 0JIs1 TIOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

WccnenoBanue neicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenue cunsl Amnepa.

W3ydeHne 3aBUCUMOCTH CHUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMM HA OCHOBE MU3MEPEHUS CUJIbl AMIepa.

Tema 5. dnekmpomaznumnan uHOyKyuA.

SIBneHue 3nekTpoMarHuTHOM MHAYKIUU. [loTok BekTopa MmaruuTtHOM MHAYKUMU. DAC uHIyKIUHU. 3aKOH
3JIeKTpOMarHuTHOM nHAykuuu Papanes. Buxpesoe anexkrpudeckoe noiue. Toku Dyko.

O/1C nHAYKIMY B IPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJTHOM MarHUTHOM MOJI€.

[IpaBuio Jlenna.

WunykruBHocTh. Karyllika MHAYKTUBHOCTH B LIENIU IOCTOSIHHOTO ToKa. SIBneHue camounaykuuu. 3C
CaMOUHIYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNIeKTpOMarHuTHOE IoJIe.

TexHuuyeckue ycTpoilcTBa M TEXHOJIOIMYECKHE MPOLECCHl: MHAYKLMOHHAS M€4Yb, COJIEHOMJ, 3alluTa OT
AIIEKTPU3ALIUY TEJI IIPU IBUKEHUHM B MArHUTHOM I0JI€ 3E€MIIH.

/emoncmpayuu.

Habmtoienue siBiaeHUsI 3J€KTPOMarHUTHON MHTYKITUH.

Uccnenosanue 3aBucumoctu J/1C uHAYKINN OT CKOPOCTU U3MEHEHUSI MarHUTHOTO IOTOKA.

IIpaBuio JleHna.

[Tagenue MaruuTa B aJlOMUHUEBOM (MeqHOMN) TpyOe.

SIBneHne caMOMHAYKIINH.

Hccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIMN OT CKOPOCTH U3MEHEHHUS CUIIbI TOKA B LIETIH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue sBIEHUS MIEKTPOMarHUTHOW NHIAYKIMH.

Onpenenenne NHAYKIMA BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue siBI€HNS CAMOMHTYKIUH.

COopka MoIeNH AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3nea 5. KosieOanust 1 BOTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cuctema. CBOOOAHbBIE KOJIEOAHMUS.

I"apmonnueckue xonedanus. Kunemarnueckoe U TMHAMUYECKOE OMUCAHHE. DHEPreTHYecKoe ONMMCaHHe
(3aKOH COXpaHEHHs MEXAaHWYECKOW DSHEpPruu). BpIBOI OMHAMUYECKOrO OINUCAHUS TapMOHHYECKHX
KoJIeOaHUH M3 UX SHEPreTHYECKOr0 U KHHEMAaTHUYECKOT0 OMMCaHUs.

Ammuintyna v (aza kosnebanuid. CBs3b aMIUIUTY/bI KOJIEOAHUN MCXOJHON BETUYMHBI C aMIUIUTYAaMHU
Kose0aHui e€ CKOPOCTU U YCKOPEHHS.

[lepuon m wactora xoneGanmii. Ilepron Manmbix CBOOOIHBIX KOJIEOAHWNM MATEMAaTHYECKOTO MasTHUKA.
[Tepuon cBOOOHBIX KOIEOaHUH PY>KUHHOTO MasTHUKA.

[Tonatue o 3aTyxaroumx kojeOaHusX. BbeiHyxaeHHble KoneOanusi. Pezonanc. PezoHaHcHas KpuBas.
Brnusinue 3aTyxaHus Ha BUJI P€30HAHCHOM KpHUBON. ABTOKOJI€0aHusI.

TexHuuyeckue yCTpoCTBa M TEXHOJOTHYECKHE IPOLECChl: METPOHOM, Yachl, KauelH, MY3bIKaJbHbIE
MHCTPYMEHTBHI, ceiicmorpad.

Hemoncmpayuu.



3anuch KonebaTeIbHOTO TBUKCHHUS.

Habmoienne He3aBUCHMOCTH MTEpHOJia MAJIbIX KOJIeOaHHH rpy3a Ha HUTH OT aMILTUTY/IbI.

UccnenoBanue 3aTyxalomux KojieOaHWHW H 3aBUCUMOCTH TepHoJa CBOOOIHBIX KOJICOAHWU OT
COMPOTHUBIICHUS.

HccnenoBanue konebaHuii Tpy3a HA MAaCCUBHOW MPYKHUHE C MENTbI0 (HOPMUPOBAHHS TPEICTABICHUN 00
ujearbHON MOJeNU NPY>KUHHOTO MasiTHHUKA.

3aKOH COXpaHEHUs SHEPTUHU IIPU KoJIeOaHusX rpy3a Ha IpYKUHE.

UccnenoBanue BhIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPY)KMHHOT'O MasiTHUKOB.

M3yuenne 3aKOHOB JBM)KEHUS TeJla B X07Ie KOJIeOaHui Ha yIIPyroM MojABece.

W3ydeHnne IBUKCHHSI HUTSHOTO MasiTHHKA.

[IpeoOpa3oBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanue yobIBaHUS aMIUIMTY/IbI 3aTyXaOMINX KOJeOaHUH.

UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnexkmpomaznumnsle Koa1edanus.

Konebatenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHWsS B HIICATHHOM KOJIEOATeThHOM
koHType. @opmyna Tomcona. CBs3b aMIUTUTYIbI 3apsijia KOHJAEHCATOpA C aMIUIUTYIOW CHIIBI TOKa B
KoJieOaTeJIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUHU B UACATILHOM KOJe0aTelIbHOM KOHTYpE.

3aryxarolue JIeKTPOMarHuTHbIe KoeOaHus. BeIHYX/IeHHBIE AJIEKTPOMArHUTHBIE KOJIeOaHusl.
[TepemenHbIit TOK. MOITHOCTh EPEMEHHOTO TOKA. AMIUTUTYAHOE M JIEHCTBYIOIIEeE 3HAYCHHUE CHIIBI TOKa
Y HaIPSHKEHUS TIPU Pa3IMuHON (hOpMe 3aBUCUMOCTHU MTIEPEMEHHOTO TOKA OT BPEMEHH.

CunycomaaJIbHBIA TEPEMEHHBIA TOK. Pe3ucTtop, KOHAEHCATOp M KaTyllKa WHIYKTUBHOCTH B IEMU
CHUHYCOH/IaJIbHOTO NEPEMEHHOr0 Toka. Pe3onanc TokoB. Pe3oHaHC HanpsKeHUIA.

Wneanwsusiii Tpancopmatop. [IponsBoactBo, nepeaaya u noTpediIeHne HNEKTPUIECKON SHEPTUH.
DKOJIOTHYECKHE PUCKHU MPHU MPOU3BOACTBE AMEKTPOodHEpruu. KylnbTypa UCHOIb30BaHuUs 3JIEKTPOIHEPTUU
B TTOBCETHEBHOM JKU3HU.

TexHuueckue YCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: BJIEKTPUUYECKUM 3BOHOK, TI'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusl.

3aBUCHUMOCTB 4aCTOTHI CBOOOIHBIX KOJIeOaHUN OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcmorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHU.

['enepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJICOAHUI.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

By aeHHbIe CHHYCOUIaTbHbIE KOIeOaHusI.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc npu nocnenoBareaIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M KOHAEHCATOpa.

VY CTpoiCTBO U IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Monenb TUHUY 3IEKTPOIEepeIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

Nzydenue Tpanchopmaropa.

HccnenoBanne mnepeMeHHOro0 TOKa 4epe3 IMOCeI0BaTeIbHO COEIUHEHHBIE KOHAEHCATOp, KATYIIKY U
pe3ucrop.

Habmtoienne 3mekTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31€KmMpoMaAZHUNIHbLE GOIHD.

MexaHnuecKrue BOJIHBI, YCJIOBHSA HMX pacnpocTpaHeHus. [lonepeunsle m mponosbHele BoiHbL Ilepuon,
CKOPOCTb PACIIPOCTPAaHECHMsI U JUIMHA BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH: OTPAXECHUE, MPEIOMIICHHE,
uHTephepeHIHs U AU(paKIHs.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TemOp 3ByKa.

[IymoBoO€ 3arpsi3HEHHE OKPYXKAKOLIEH CPENIbI.

ONEKTPOMAarHuTHBIE BOJHBI. YCJIOBHS HM3Iy4€HHUs DJJICKTPOMAarHUTHBIX BOJIH. B3aWMHasg opueHTanus
BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa »JIEKTPOMArHUTHBIX BOJH: OTPAXEHUE, MPEJIOMIICHUE, MOJspu3auus, HHTepdepeHuus u
nudpakius.

[Ikana 351eKTpoMarHuTHLIX BOJIH. [IprMeHeHNe 2J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUIIBI paUOCBA3YU U TEJIEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOILIEH CPEJIbI.

TexHnyeckue ycTpoHCTBA W IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIE WHCTPYMEHTBI, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neup, ynbTpa3BykoBas AMAarHOCTHKA B TEXHHUKE U
MEIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoCTpaHEHHUE MONEPEUHbIX U MPOJOIbHBIX BOJIH.

Konebuomneecs Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUM.

Habnronenue oTpaxeHus 1 MPeTOMIICHHAS MEXaHNUECKUX BOJIH.

Habnronenue unrepdepeHunu u quppakiud MEXaHUYECKUX BOJIH.

AKyCTUYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGutoteHne CBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON U 9aCTOTON KOJICOaHMA.
HccnenoBanue CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH: OTPAXKEHUE, IPEJIOMIICHHE, OJIsIpU3alus, Tuppakuus,
uHTEephepeHIIns.

Oo6nHapyxenue nHPpPaKpacHOTro U yabTpaduoIECTOBOTO U3ITyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3y4enne pacipocTpaHEHHS 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE paCIIpOCTPAHEHHE CBETA B OJHOPOAHOM cpene. JIyd cBera. ToueuHbIN HCTOYHHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue wH300pakeHUIl B IJIOCKOM 3€pKalie.
Cdepuueckue 3epkana.

[Ipenomnenne cBeta. 3aKkOHBI TIPEJIOMJICHUS CBeTa. AOCOJIOTHBIM TIOKa3aTeslb MPEIOMIICHHUS.
OTHOcUTeNbHBIN TOKa3aTeNlb mpeaomiieHus. [1ocTOSIHCTBO 4acTOTHl CBETAa M COOTHOIIECHUE JJIMH BOJIH
IIPY NIEPEX0I€ MOHOXPOMATHUECKOTO CBETA UYEPE3 TPaHUILy pa3/iea IByX ONTHUYECKUX CPEL.

Xon nyueit B mpusme. [ucnepeust cBera. ClnoxkHbI coctaB 6enoro csera. L{ser.

ITonHOE BHYTpeHHEE oTpakeHue. [IpenenbHblil yros NoaIHOro BHYTPEHHETO OTPaKEHUS.

Cobuparone u pacceuBaroniye JuH3bl. ToHkas nuH3a. DOKyCHOE paccTOsSHME U OINTHYecKas Cuiia
TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACcCTOSIHUSI TOHKOM cepruyecKoil JIMH3BI OT €€ reOMeTpUH U
OTHOCHUTEJILHOTO MOKa3aTeNs MPEIOMIIEHUS.

dopmyiia TOHKOM JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox syda, IpOIIEIIIEero JIMH3Y MO/ MPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOW onTu4yeckod ocH. Iloctpoenune
M300paXeHUI TOUKH U OTpe3Ka MPSMOI B COOMPAIOLINX U PACCEUBAIOLIUX JTMH3aX U UX CHCTEMaXx.
Ontuyeckue npudopsl. Paspemaromnias cnocoOHoCTh. ['11a3 Kak onTuyeckas cucrema.

IIpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.



BonnoBast onrtuka. HaTepdepenuus cBera. KorepeHTHble HUCTOYHHMKH. YCIOBUS HaOMIONEHUS
MakCUMyMOB M MHUHHUMYMOB B HHTEpP(EPEHIMOHHOM KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHHKOB.
[Ipumeps! Ki1accCUYeCKUX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakmus ceera. Judpakunonnas pemeérka. YciaoBHe HAONIOACHHS TJIaBHBIX MAaKCHMYMOB IIpH
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoWCTBa U TEXHOJOTHYECKHE TMPOIECChl: OYKM, JIyna, Mepuckor, (oToarmnapar,
MHUKPOCKOII, MPOEKIUOHHBIA ammapar, MPOCBETJIEHHE ONTHKH, BOJOKOHHAs ONTHKA, JU(PPAKIUOHHAS
peLéTKa.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npesiomMiIeHus CBETa.

Habnronenue moimHoOro BHYTpEHHETO OTpaKeHHst. MoJenlb CBETOBO/IA.

HccnenoBanue xoa CBETOBBIX MTYYKOB Y€pe3 INIOCKONAPAIIIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Mopenn MEUKpOCKOMA, TEIECKOIIA.

Habmronenne naTepdepeHnnn crera.

HaOmnronenne BETOB TOHKUX IUIEHOK.

Hab6mronenue qudpakuum cBera.

W3yuenne qudpakinOHHON PEIIETKH.

HaGmonenne nudpakiimOHHOTO CIIEKTpa.

Habmtonenue aucnepcuu cBera.

Habmoienue nonsipusanuu cBera.

[IpumeHneHue noaspouI0oB JUIsl U3yYEHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomeol, npaKmMuKym.

N3mepenne nokazaresns NpeoMIICHUs CTEKJIA.

Hccnenoanue 3aBUCUMOCTH (DOKYCHOTO PACcCTOSIHUS OT BEIIECTBa (Ha MPUMEPE KHUAKUX JIHH3).
N3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonyuenne n300paxeHus B CUCTEME U3 MJIOCKOTO 3€pKaJla U JIMH3BI.

[Tony4yenue n300paXkeHNs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeNeCKONNYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpEpeHINN U TOISIpU3ALIH CBETA.

N3ydeHnue nonspusanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne naTepepeHIn Ja3epHOro U3IyUeHUs Ha IBYX LIEIsX.

Habmtonenue nucnepcum.

HaGnronenue u uccnenoanne nudpakIiimoOHHOTO CIIEKTPA.

N3mepenne 1JMHbBI CBETOBOM BOJIHBI.

[Tonmy4yeHue cniekTpa U3JIy4eHHs CBETOMOAA IPU MOMOIIM AU(PAKIIMOHHOMN PEIETKY.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH.

I'paHu1pl MPUMEHMMOCTH KJIacCHYECKOW MexaHUKH. [locTynaTsl cienuanbHON TEOPUH OTHOCUTEIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHONW uHTepBai. lIpeoOpasoBanus Jlopenma. VYcimoBue NPUIMHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALIEHUE JTUHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

TexHuuyeckne YCTpPONCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBbIE MPUEMHHUKH, YCKOPUTEIH
3apsSKEHHBIX YACTHII.

YdeHn4eckuit 3KCIIepUMEHT, J1a00opaTopHbIe pabOThl, IPAKTUKYM.



OmnpeneneHre UMIYNbCca U SHEPTUU PENATHUBUCTCKUX 4YacTHIl (10 (oTorpadusiMm TPEKOB 3apsHKEHHBIX
YacTUIl B MArHUTHOM TI0JI€).

Pa3znen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckynapno-60anoeoit oyanusm.

PaBHOBecHOE TeruioBoe wW3nMydeHHE (M3IydeHHE a0COMIOTHO YEPHOTO Tena). 3aKOoH cMelleHus Buna.
I'unoresa Ilnanka o kBaHTax.

®DoTOHBI. DHEPTHS U UMITYJILC (OTOHA.

@®otordpdexr. Ombiter A. I'. CroneroBa. 3akonsl ¢orodpdexra. YpaBHeHue ODUHIITEHHA JUIS
doroaddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBera (B YacTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIYI0O M aOCOJIOTHO
oTpaxaromyto moepxaocts). Onbitel [1. H. JIeGenena.

BonnoBble cBoiictBa wactun. Bomuel ge bpoitna. [nuna BomHbl ne bpoitns u pasmepsl oGnacTtu
JIOKaJM3alMK IBHOKYIIEHCs yacTuibl. KopmyckyasipHO-BOTHOBOM Tyanu3M. Jludpakuus 31eKTpOHOB Ha
KpUcCTaJIIax.

Cnenuduka usmepeHuii B Mukpomupe. CooTHOIIEHUST HeonpenenéHnocTen [ elizenoepra.

TexHuueckue ycTpOHCTBA W TEXHOJOTHMUYECKHE MPOIECCHI: CHEKTPOMETpP, (HOTOdIIEMEHT, (OTONATUHK,
TYHHEJIBHBI MUKPOCKOTI, COJTHEYHast OaTtapesi, CBeTOHO.

/emoncmpayuu.

®oTo3deKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TOJIYIIPOBOJHUKOB OT OCBELLIEHHOCTH.

CBeTOauOI.

Conneuynas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

HccnenoBanue poropesucropa.

N3mepenue nocrosunoi [Inanka Ha ocHoBe uccnenaoBanus hotosddexra.

HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOAUO/ OT HAIPSHKEHHUS.

Tema 2. @uzuka amoma.

OMBITHI IO UCCIIEIOBAHUIO CTpOoeHUs aToma. [imanerapuast moaens atoma Pesepdopra.

IToctynatsl bopa. M3nydyenue u nornomenne GOTOHOB MpU MEepexojie aToMa ¢ OJJHOIO YPOBHSI SHEPTUU
Ha JPYIrOM.

Bunel criektpoB. CiekTp ypoBHEH 3HEpruu aToMa BoA0po/a.

CrioHTaHHOE U BBIHYXKIEHHOE M3 TyueHue ceera. Jlasep.

TexHuueckue ycTpoiCcTBa U TEXHOJIOIMUYECKHE MPOIECChl: CIIEKTPAbHBIM aHaIu3 (CIEKTPOCKOI), Ja3ep,
KBaHTOBBII KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopra.

HabnroneHue nuHeuaThIX CIEKTPOB.

YCTpOUCTBO U JEHCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHLL.

Onpenenenne AJIMHBI BOJHBI JIA3EPHOTO U3JIY4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

Hab6mronenne nuHei9aToro crekTpa.

HccnenoBanue CekTpa pa3peskeHHOI0 aTOMapHOTo BOJIOPOJIa M U3MEpEHUE MOCTOssHHON Punibepra.
Tema 3. Duszuka amommno20 A0pa u 31eMeHMaAPHbLIX YACHUY,.

Hyxnonnas moxens snpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe uucio sapa. M3oTorsl.
PannoakTtuBHOCTB. Anb(a-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnaj. ["amma-u3nyuenue.



3aKkOH paguMoaKTHBHOIO pacnana. PaguoaxkTuBHBIE HM30TONBI B mpupoge. CBOHCTBA MOHU3MPYIOIIETO
U3Iy4YeHus. BnusHMe pPagUOaKTUBHOCTUM Ha JKUBbIE OpraHu3Mbl. EcTecTBeHHBIH (OH H3IydYEHHS.
Ho3umetpusi.

DOHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch spa.

SAnepusie peakuuu. [enenue wu cuHTE3 sAnAep. SAmepHbie peakTopbl. [IpoGieMsl  ympaBisieMoro
TEPMOSAEPHOIO CUHTE3a. DKOJIOTHYECKUE aCIIEKThI PA3BUTHUSA SACPHON SHEPTETUKU.

MeTopl pETUCTPALMY U UCCIIEAOBAHNS JIIEMEHTAPHBIX YaCTHL.

@dyHaMeHTalIbHbIE B3auMOJCHCTBUSA. bapruoHnsl, Me30HbI U sentoHsl. llpencraBnenue o CrannapTHOU
Mozenn. KBapk-TiIroOHHast MOJeb aJpOHOB.

®dusuka 3a npenenamu CrangapTHod Mojenu. TéMHas MaTepust U TEMHAasi SHEPIUsL.

EnuHcTBO (M3nveckoil KapTHHBI MUpA.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: NO3UMETp, Kamepa BuibcoHa, saepHbIN
peaKTop, TePMOSIICPHBINA peakTop, aToMHasi 60M0a, MArHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, nPAKMUKyMm.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paauoakTUBHOTO (DOHA € MCTIOJIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHus: 0eTa-4acTUl allOMUHHUEM.

Pasnen 8. DiieMeHTHI ACTPOHOMUY U ACTPOPU3MKH.

Oranel pa3BUTHA acTpoHomuu. llpukiagHoe W MHUPOBO33PEHYECKOE 3HAYEHHE AaCTPOHOMMH.
[TpruMeHNMOCTH 3aKOHOB (PU3HUKH TSI OOBSICHEHUS IPUPOJIBI KOCMHUYECKUX OOBEKTOB.

Metoapl acTpoHOMUYECKUX HccieaoBaHud. COBpEMEHHBIE ONTHYECKHE TEJIECKOIbl, PaJHOTENIECKOIIbI,
BHeaTMoc(epHasi aCTpOHOMHUSI.

Bup 3Bé3qH0r0 HebGa. Co3Besus, spKue 3BE3/bl, IUTAHETHI, X BUIAUMOE JIBHKEHHE.

Conneynas cucrema.

Comnnue. Conneunas akTUBHOCTh. McTtounuk snepruu CosHIla 1 3BE3/1.

3BE31pl, UX OCHOBHBIE XapaKTEPUCTHKHU. /lmarpamma «CHEKTPAIbHBIM KIACC — CBETUMOCTBY. 3BE3JBI
[JIABHOM  IIOCJIEJOBATEJIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» M 3BE3N  TJIABHOU
nocneaoBareabHOCTH. BHyTpeHHee cTpoenue 3B€31. COBpeMEHHbIE MTPEICTABICHHUS O IPOUCXOKACHUN U
sBositoiy CoJjHIIA U 3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama [Manaktuka. [lonoxenue n neuxenne ConHua B ['anmaktuke. TUIBI rajgakTHK.
Paguoranaktuky u kBazapsl. YEpHBIE IBIPHI B sIpaX rajJaKkTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa60mna. Paz0eranue ranaktuk. Teopust bonpiioro B3psiBa.
PennkroBoe uznydeHue.

MacmtaGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus.

Habmtoienus 38€34HOr0 Heba HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH
JUIL  OTIpEJIeNIeHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHoOro nostymapus 1 sipkue 3BE3/IbI.

Habmronenus B teneckon JIyHbI, IIaHeT, TYMaHHOCTEH U 3BE3THBIX CKOIUICHUIH.

Pu3nyecKuil NPaKTHKYM.

CrocoOpl  m3MepeHus: (PU3NYECKUX BEIMYMH C HCIOJIB30BAHMEM AHAJOTOBBIX UM HHU(PPOBBIX
M3MEPUTENIbHBIX NMPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCUTEIIbHBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BennyuH. OleHKa rpaHuIl HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEpPEHUM, MCCIeIOBAaHUN 3aBUCUMOCTEH (DU3MUECKHUX BEJIMYUH, MPOBEpKA
MPEJIOKEHHBIX TUINoTe3 (BbIOOp M3 padOT, OMHMCAHHBIX B TEMAaTHMUECKUX pazlenax «YdeHHYecKuu
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTUKYM).

O0o0marmnee noBTopeHue.



O06o0uieHne U cucTeMaTH3alMsl COAEPIKaHUS pa3lenoB Kypca «MexaHuka», «MonekyaspHas (puzuka u
TepPMOJAMHAMUKAY, «JIEeKTpoauHaMukay, «KonebaHuss u BONHBY, «OCHOBBI CIENHAIBHONW TEOPUU
OTHOCHUTENIbHOCTHY, «KBaHTOBas (hu3nKay, «IEMEHThl aCTPOHOMHUH U aCTPODUZUKI.

Ponp ¢u3MKu U acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJIOIMYECKOW, COIMAIbHON M 3THYECKOi chepax
JESTEeIbHOCTH YeJIOBEKa, POJb U MECTO (PM3UKU U aCTPOHOMHUH B COBPEMEHHOW HAy4YHOW KapTHHE MUDA,
3HAYCHHE ONMCATCIIPHOW, CHUCTEMATHU3HPYIONIEH, OOBSICHUTEIHPHOM U MPOTHOCTUYECKON (PYHKIUN
¢busnueckoil Teopuu, poib (uzMuecKoil Teopuu B (OPMUPOBAHUU MPEICTaBICHUM O (U3HUECKOM
KapTHHE MHpa, MECTO (PU3UYECKON KapTHHBI MUpPa B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H.

W3ydyenne kypca ¢usuku yriyonénHoro ypoBHa B 11 kiacce ocymiecTBisercs € y4ETOM
COZIepPIKATEIbHBIX MEXKIIPEIMETHBIX CBA3CH C KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMHH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemnovie nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBIICHUE,
Hay4yHbIi (akT, Trunoresa, (u3MuecKkas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHUE, SKCIEPHUMEHT,
MOJICIIMPOBAaHMNE, MOJIENb, U3MEPEHHE, IOTPEIIHOCTA U3MEPEHUH, U3MEPUTENIbHBIC MTPUOOPHI, IIU(PpPOBast
naboparopusl.

Mamemamuka: peuieHHEe CHCTEMbl ypaBHEHUH. TpuroHoMmerpuueckue (GyHKIHUU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXIAECTBO. BEKTOphl M MX MPOEKIMH HA OCHU
KOOp/IMHAT, CIIO)KEHHEe BEKTOpoB. Ilpom3BogHble 3meMeHTapHBIX GyHKumid. [IpusHaku momo0us
TPEYTOJILHUKOB, OTIPE/ICTICHNE TUIOIIAIN TUIOCKUX (PUTYp U 00BEMa Tel.

buonozua: snekTpuyeckue SBICHUS B KUBOUW Mpupoje, KojebarerabHble IBIKEHUS B KUBOU MPUPO/IE,
9KOJIOTUYECKHE PUCKA TPU TMPOU3BOJCTBE AJIEKTPOIHEPIHH, 3JIEKTPOMATHUTHOE 3arps3HEHUE
OKpY)KaloIllel cpeabl, yJIbTpPa3ByKOBas IUArHOCTHKAa B MEIUIMHE, ONTHUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumua: cTpoeHHWE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPIABIX TN, MEXaHU3MbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

TI'eozpagpua: marnuTHBIE MONIOCa 3€MIIM, 3aJIEKU MAarHUTHBIX PyA, (GOTOChEMKA 3€MHOM MOBEPXHOCTH,
ceiicmorpad.

Texnonozua: TpUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTpoOJBUTaTeNb SKOOH,
reHepaTop MEPEMEHHOI0 TOKA, MHIYKIIMOHHA 1€4b, IMHUM JIEKTpONepeaay, d1eKTpOABUTaTeNb, pajap,
paauonpuEéMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neub, ynpTpa3ByKoBas TUAarHOCTHUKAa B TEXHHKE,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJIHEUHasi Oarapesi, ClIyTHUKOBbIE TPUEMHUKH, epHas
JHEPreTHKA U DKOJIOTMYECKHE aCIIEKThI €€ Pa3BUTHS.



IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA I[NIPOTPAMMBI 110 ®U3UKE HA VYPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro mpenmera «Pu3nKa» JOKHBI OTPakaTh TOTOBHOCTh U
CHOCOOHOCTh O0YUaIOIIUXCSl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH IMO3UIMEH JMYHOCTH,
CUCTEMON I[EHHOCTHBIX OpPHEHTAIlMi, TIO3UTHBHBIX BHYTPCHHHX YOEXKICHUM, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IICHHOCTSIM POCCHIMCKOTO OOIIEeCTBa, pAaCIIMpPEHUE >KU3HCHHOTO ONbITa M OIbITa
NeSITeIbHOCTH B MPOIEcCe pealin3allid OCHOBHBIX HANpaBICHUM BOCIUTATENbHOMN JEATeIbHOCTH, B TOM
YHClie B YaCTH:

rpakIaHCKOr0 BOCTIMTAHUS:

¢ chOpMUPOBAHHOCTH IPAKIAHCKON MO3UIUN O00YYArOMIETocsl KaKk aKTUBHOTO M OTBETCTBEHHOTO 4JICHA
POCCUICKOTO O0IIIECTBA;

® TPUHATHE TPATUIIMOHHBIX OOIIEUETIOBEYECKUX TYMAHUCTUYECKUX U JeMOKPATHUYECKUX [IEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX I'Pa)kJIaHCKOro oOIIecTBa, yuacTBOBaTh B
CaMOYTIPaBJICHUU B 00Pa30BATEIHLHON OpraHU3aINu;

® yMEHHE B3aMMOJCHCTBOBATH C COIMAIbHBIMH HHCTUTYTAMU B COOTBETCTBHHM C HMX (YHKIUSMHU U
HA3HAYCHHCM;

® TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKON ACSITETLHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS

¢ chopMHUPOBAaHHOCTH POCCUICKON TPAKTAHCKON HIICHTUYHOCTH, TAaTPUOTH3MA,

® IICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKCHHSIM POCCHICKUX YYEHBIX B
obnactu (PU3WKHU M TEXHHKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

¢ CchOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUIYCCKOTO ITOBEICHHS;

® CIIOCOOHOCTH OIICHWBATh CHUTYallHI0 W TPHHUMATh OCO3HAHHBIC pPEIICHHS, OPHCHTUPYSACh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;

e OCO3HaHWE JIMYHOTO BKJIAJ[A B TIOCTPOSCHUE YCTOWYUBOTO OYIyIIIEro.

ICTETUYECKOT0 BOCTIUTAHUS:

® SCTETUYECKOE OTHOIICHHE K MHUPY, BKJIFOYAs SCTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYIIETo (pu3ndeckoin
HayKe.

TPYAOBOr0 BOCTIMTAHHUS:

e UHTEpeC K pa3nuuHbiM chepam mnpodeccCHOHATBHONW IeSTeNbHOCTH, B TOM YHUCIE CBS3aHHBIM C
(bu3MKON U TEXHHKOW, YMEHHE COBEpILaTh OCO3HAHHBIN BHIOOp Oynymiel mpodeccuu U pealn30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHBI;

® TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 001acT (U3MKH HA MPOTHKEHUU
BCEH KU3HU.

IKOJIOTUYECKOT0 BOCTIMTAHMS

¢ CHOPMHUPOBAHHOCTHh KOJOTHYECKOW KYJIBTYpPbI, OCO3HAHHUE TII00AIBHOTO XapaKTepa SKOJIOTHUSCKUX
npo0em;

® [UIAHUPOBAHWE W OCYIIECTBICHHUE JCHCTBHI B OKpYXKAlOIIEW Cpelle Ha OCHOBE 3HAHUS ILEled
YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA;

® pacHIMpEHHUE OIbITa JCATCIPHOCTH IKOJIOTHYSCKOW HAIPABICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH
no (uzuke.

HEHHOCTH HAYYHOI0 MO3HAHUS:

e CchOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nveckoil HayKku;



® (OCO3HaHHMC IICHHOCTHU Hay‘lHOﬁ JACATCIBbHOCTH, TOTOBHOCTH B IIPOLHECCE HU3YUYCHUSA (bI/ISI/IKI/I
OCYHICCTBIIATD MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B T'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

® CaMOCTOSTENIHHO (POPMYITHPOBATH M AKTYAITH3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

® ONpENENATh eI JACSITeIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

® BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

e pa3pabaTbiBaTh IUIAH pELIEHUS MNpoOieMbl € Y4E€TOM aHaiM3a HMEIOIUXCS MaTepUalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

® BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OIICHMBATh COOTBETCTBHE PE3YJIHTATOB LENISIM, OLEHUBATH
PHUCKH MOCTEACTBUMN ACSATEIBHOCTH;

® KOOPAMHHUPOBATH U BHINOJHATH pabOTy B YCJIOBUAX PeaIbHOr0, BUPTYAIbHOIO U KOMOMHHUPOBAHHOTO
B3aMOJICHCTBUS;

® pa3BUBATh KPEATHUBHOE MBILUICHHUE IPU PEIICHUH KU3HEHHBIX ITPOOIIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

® RBJIAJIETh HAYYHOU TEPMHUHOJIOTHEH, KIFOYCBBIMU MOHITHSIMHA U METOJIAaMU (PU3NICCKON HAYKH;

® BJAJETh HaBbIKAMU Y4E€OHO-HMCCIENIOBATEIbCKOW M TPOEKTHOM AEATEeIbHOCTH B oOnactu (pusuku,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUsS 3a1ad (hU3HYECKOTO
coJiepKaHusl, IPUMEHEHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

® BIAJCTh BUJAMU JCATEIHHOCTH I10 MOJIYYCHHIO HOBOTO 3HAHMS, €T0 MHTEPIIPETAIlMU, TPEOOPa30BAHUIO
U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHTYaIHsX, B TOM YHCIIe MPU CO3/aHUU Y4EOHBIX NMPOEKTOB B
obnacTu HU3UKY;

® BBISIBJIATH MPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyalIU3UpPOBaTh 3aJady, BBIIBUTATh TUIOTE3Y €&
pelieHusi, HaXOAUTh apryMEHTHI ISl JI0Ka3aTelIbCTBA CBOMX YTBEP)KICHUMW, 3aJaBaTh NapameTpbl U
KPUTEPUU PEIICHHUS;

® AHAJIM3MPOBATH IOJIYYEHHBIE B XOJ€ pELIECHUs 3aJauyd pe3yJbTaTbl, KPUTUYECKU OLIEHUBATh HUX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

e CTaBUTHh U HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHON EATEILHOCTH, B TOM YHUCIE MPU
U3Y4YEeHUU (DPU3HKHY;

® J1aBaTh OIIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

® yMeTh NEPEHOCHUTH 3HAHUS MO (GU3KKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

® yMeTh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTe;

® BBIJBUTaTh HOBBIC UJIEU, IPEIAraTh OPUTMHAIBHBIE TOAXOAbI U PEIICHHUS;

® CTaBUTH NMPOOJIEMBI U 33J]a4H, TOMYCKAIOI1Ee aTbTEPHATUBHBIC PEIICHUSI.

Padora ¢ undopmanmeii:

® BIAJCTh HABBIKAMHU TOJydeHUs WH(OpManuu (U3HUIECKOTO COACP)KAHUS W3 HCTOYHHUKOB Pa3HBIX
TUTOB, CAMOCTOATENBHO OCYIIECTBIISITh TOWUCK, aHajdu3, CUCTEMATU3AlMI0 M HUHTEPIPETALHUIO
nH(pOpMaUU pa3TUIHBIX BUJOB U (OPM MPECTaBICHUS;

® OIICHUBATH JOCTOBEPHOCTh HH(OPMAIINY;

® HCMOJB30BaTh CpEACTBAa HH(DOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTHA B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHU3alMOHHBIX 3a7ad C COONIOJCHHEeM TpeOOBaHUU
OPrOHOMUKH, TEXHUKHA OE€30MaCHOCTH, THUTHEHBI, PeCYypCOCOEpPEKEHUS, MPABOBBIX M ITUYECKUX HOPM,
HOPM HH(GOPMAIIMOHHON 0€30TTaCHOCTH;

® CO37aBaTh TEKCThl (PU3MUECKOTO COJEpPKaHUS B pa3lIWUYHBIX (QopMarax ¢ yd€ToOM Ha3HAUYCHHS
nH(pOpMaIUU U 1IEJIEBOM ayTUTOPUH, BRIOUPAsi ONTUMAIIbHYIO (POPMY MpeCTaBIeHUS U BU3yaIU3aI1H.



KoMmyHuKkaTHBHBIC yHUBepcaJlbHbIe y4eOHbIe 1eiiCTBHA:

® OCYHIIECTBJIATH OOIICHNE HAa ypOKax (PU3UKU M BO BHEYPOUHOU JEATEIbHOCTH;

® pacro3HaBaTh NMPEINOCHUTKA KOHPIUKTHBIX CUTYAIM U CMATYATh KOH(IUKTHI;

® Ppa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIB30BAHUEM SI3BIKOBBIX CPE/CTB;

® [IOHMMATh U UCHOJIb30BATh IPEUMYILECTBA KOMAaHAHON U UHIMBUAYAIbHONW pabOTHI,

® BBIOMpATh TEMATUKY U METO/bl COBMECTHBIX JIEHCTBUHA C y4ETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

® IPUHUMATh LIEJIN COBMECTHOM NEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATh IEUCTBUA IO €€
JOCTHKCHHIO: COCTaBIIATh IIIAaH JACWCTBHM, paclpefciiaTbh poOJM € Y4ETOM MHEHUH Y4YaCTHHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOU PabOTHI;

® OICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXIOrO Yy4YaCTHHKAa KOMaHIbl B OOIMH pe3yibTar IO
pa3pabOTaHHBIM KPUTEPHUSIM;

e Ipe/ularaTb HOBbIE ITPOEKTHI, OLEHUBATh UJIEU C MTO3ULMU HOBU3HbBI, OPUTHMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

® OCYILECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEACHHE B pPA3IUYHBIX CUTYalUsIX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranuszaums:

® CaMOCTOSITEIbHO OCYLIECTBIATH MO3HABATENIBHYIO JIEATEIBLHOCTh B 007aCTH (PU3MKH U acTPOHOMUM,
BBISIBJIATH POOJIEMBI, CTABUTh U (POPMYIUPOBATh COOCTBEHHBIE 3a]1a4H;

® CaMOCTOSTEIBHO COCTaBJIAThH IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 3a7ady, IJaH BBIIOJHEHUS
IIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEANIOYTEHU;
® 1aBaTbh OLICHKY HOBBIM CUTYAaLIUsM;

® pacumuUpATh paMKU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

® JleNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTD 32 PEIICHNUE;

® OILIEHUBATh NPUOOPETEHHBIN OIIBIT;

e crnoco0cTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO PYIUILIUU B 00JaCTH (PU3UKH, TOCTOSTHHO MOBBIIIATH
CBOM 00pazoBaTeNbHbIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

® J1aBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCUTh KOPPEKTUBHI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEISAM;

® BIAJETh HaBbIKAMU IIO3HABATENBHOM peduieKCcUu Kak OCO3HAaHHUS COBEpUIAeMBbIX JACUCTBUI H
MBICIIUTENIBHBIX TPOLIECCOB, X PE3YNIHTATOB U OCHOBAHMIA;

® CII0JIb30BaTh MPUEMBI pehIIeKCHH [T OLIEHKU CUTYyallld, BBIOOpAa BEPHOTO peIlIeHMS;

® yYMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELLIEHUS 10 UX CHUKEHHUIO;

® TPUHMMATh MOTHBBI U ApIYMEHTHI APYTUX MPU aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

® TpUHUMATh ceOs, TOHUMas CBOM HEJIOCTATKH U JOCTOMHCTBA,

® TPUHMMATh MOTHBBI U APIYMEHTBI APYTUX NPU aHAJIN3€E PE3YJIBTATOB JIEATEIBHOCTH;

® T[pU3HABaTh CBOE MPABO U MPABO JAPYIHX Ha OIIMOKH.

B mpouecce nocTHXEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpPOrpaMMbl MO (U3HKE A1 YPOBHS
cpenHero o6Omero o0pa3oBaHUS Yy OOYYAOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIM HMHTEIJICKT,
npenoiararomuil copMUpOBaHHOCTb:

® CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE, BUJIETh
HanpaBJIeHUs Pa3BUTUS COOCTBEHHON SMOIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0e€;

® CaMOpEeryJMpOBaHMsI, BKJIIOYAIOIIErO0 CaMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh alalTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTH, OBITh
OTKPBITHIM HOBOMY;



e BHYTPEHHEH MOTHBAIlMH, BKJIIOYAIOIIEH CTpEeMJICHHE K JOCTHIKEHHIO LEIH M YCIEXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE JICHICTBOBATh, NCXO/I U3 CBOUX BO3ZMOKHOCTEH;

® SMIIATHH, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE APYTHX, YUUTBHIBATH €TO
IIPU OCYILECTBICHUH OOIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

® COIMAJBHBIX HABHIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOLICHHS C IPYTUMH JIIOJbMH,
3a00TUTHCS, TIPOSIBIATH HHTEPEC U pa3periath KOHPIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K xonny o6yuenust B 10 knacce npeIMeTHbIE PEe3yJIbTaThl HA YTIyOJEHHOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHIA:

® TIOHMMAaTh pOJIb (U3UKH B SKOHOMHYECKOW, TEXHOJOTHYECKOH, SKOJIOTMYECKOH, COIHMAIBHOU U
ATHUYECKON cdepax OesTeNbHOCTH YeJOBEKa, pojib U MECTO (PM3UKH B COBPEMEHHOM HAyyHOW KapTHHE
MHUpa, 3HAYEHHUE ONMUCATEIbHOM, CUCTeMaTH3UPYIolel, O0OBICHUTENLHON M MIPOrHOCTHYECKON (PyHKIMN
¢bu3nUecKoil TeOpun — MEXaHUKH, MOJIEKYJISIPHOW (PU3UKU U TEPMOJAUHAMHKH, POJIb (PU3HUECKON TEOPHH
B (DOPMHUPOBAHHUHU NIPEACTABICHUHN O (U3NIECKOI KapTHHE MUPA;

® pa3nuyaTh YCIOBUS NPUMEHHMOCTH MOJAENeH (HU3MUYECKMX Tel W MPOLECCOB  (SIBICHUIN):
UMHEepLMaJIbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJI0, MaTepuajbHasi TOYKA, PABHOYCKOPEHHOE
JIBUKEHHE, CBOOOHOE MajieHue, abCcomoTHO ynpyras aedopmarius, abCoNMIOTHO YIPYyroe U abCOIIOTHO
HEYIPYroe CTOJIKHOBEHUS, MOJIEIH Ta3a, )KUJIKOCTU U TBEPJOro (KPUCTAJUIMYECKOr0) Tema, UAealbHBbIH
ra3, TOYEUHBIN 3aps]l, OAHOPOIHOE IIEKTPUUECKOE I10JIE;

® pa3nuyaTh YCIOBUS (TPAHMIIBI, 0OJACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIINIH
xapakTep (pyHIaMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTH MCIIOJIb30BAaHMSI YACTHBIX 3aKOHOB;

® aHANM3HUPOBATh U OOBSICHATH MEXAHUYECKHE MPOLECCHl U SIBICHUSA, UCTOJIb3YsI OCHOBHBIE MOJIOXKEHUS
U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTb MEXaHHUYECKOrO JABMXKEHUS, (QOpMYJbl KHUHEMAaTUKU
PaBHOYCKOPEHHOTO IBWXKEHHsI, mpeoOpa3zoBaHus ['amuies A CKOPOCTH U TMEpEeMELIEHHS, 3aKOHBI
HproTOHA, MpUHIMII OTHOCUTENBHOCTH ['anmuiies, 3aKOH BCEMHPHOIO TATOTEHMs, 3aKOHBI COXPAaHEHHS
UMITyJIbCA U MEXAHUYECKOW SHEpruu, CBA3b PabOThl CHUJIBI C M3MEHEHHEM MEXaHUYECKOW SHEepruu,
YCIIOBUSI paBHOBECHUsl TBEPJOrO Teja), MpU ITOM HCIOJIb30BaTh MATEMaTHYECKOE BBIPA)KEHHE 3aKOHOB,
yKa3bIBaTh YCJIOBHSI MPUMEHUMOCTH (DU3MYECKMX 3aKOHOB: MpeoOpa3oBaHuil [ammies, BTOporo u
TPETbET0 3aKOHOB HEBIOTOHA, 3aKOHOB COXPAaHEHUs HUMIIYJIbCAa U MEXaHUMYECKOM DJHEPIUH, 3aKOHa
BCEMUPHOIO TATOTEHUS;

® AHAIM3MPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SIBJICHUS, UCIIOJIb3Ysl OCHOBHBIE nosioskeHust MKT
U 3aKOHBl MOJIEKYJISIPHOM (M3MKM U TEpPMOAMHAMUKH (CBSI3b NIAaBJICHUS HACAJIBHOTO Ta3a CO CpeaHen
KMHETUYECKOW PHEeprueil TEerIOBOro IBMKEHHUS M KOHILIEHTpalMed ero MOJIEKYN, CBSI3b TeMIIepaTyphbl
BELIECTBA CO CPEIHEH KHHETUYECKOW ZHEPIrHed TEIUIOBOTO JABM)KEHHS €r0 YacTHIl, CBS3b JaBJICHUS
UJCAIBHOTO Tra3a C KOHLEHTpauued MOJIEKYJI M €ro TeMIepaTypol, ypaBHeHue MenneneeBa—
Krnaneiipona, nepBblii 3aK0OH TEPMOAMHAMUKH, 3aKOH COXPAaHEHHS SHEPTUH B TEIJIOBBIX IIpoLeccax), MpH
TOM HCIIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHHWE 3aKOHOB, YKa3blBaTh YCJIOBHS MPUMEHHMOCTH
ypaBHeHus1 MenneneeBa—KnanelipoHna;

® aHATM3HUPOBATh U OOBSACHATH DJIEKTPUUECKUE SIBICHMSI, UCIONB3YS OCHOBHBIE TOJIOKEHUS U 3aKOHBI
ANEKTPOAMHAMUKH (3aKOH COXPaHEHUs DJIEKTPUUYECKOro 3apsna, 3akoH KyroHa, NOTEHIMaTIbHOCTH
ANEKTPOCTATUYECKOTO IOJIS, MPUHIMI CYNEPHO3ULIMU 3JIEKTPUUECKHUX IOJIEH, MPH 3ITOM YKa3blBas
yCIIOBUSI MPUMEHUMOCTH 3akoHa KysoHa, a Takke MpakTUYeCKU BaXKHbIe COOTHOILLEHUS: 3aKOHbI OMa 1715t
y4acTKa MEeNMud W JUIsl 3aMKHYTOM JJIEKTpUYecKoi 1menu, 3akoH [[xoyms—Jlenmna, mpaBmia Kupxroda,
3akoHbl Dapanes U1 AIEKTPOIN3a);

® ONUCHIBaTh (PU3UUYECKHE MPOLECChl W SBJICHMS, HCIOJB3YS BEJIMYUHBL: TEpeMelIeHHe, CKOPOCTb,
YCKOpPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJl, CHJIA, MOMEHT CHJIbI, IaBJIEHUE, NTOTCHIMAIbHAS DHEPIUs,
KMHETHYECKasi SHEPTHsl, MEXaHUYecKasi SHeprusi, padoTa CHIIbI, IICHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHUla



TSKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHSI, MOIIIHOCTh, YHEPTUs B3aUMOACHCTBHS Tena ¢ 3eMiéil BOmu3u eé
MIOBEPXHOCTU, DSHEPrusi YOpyrol nepopmMaluu NpPYKUHBI, KOJUYECTBO TEIUIOTHI, aOCOJIIOTHAs
TemIeparypa Teina, paboTa B TEpMOJMHAMMKE, BHYTPEHHSAS SHEPIUs HACATBHOTO OAHOATOMHOIO Tasa,
paboTa uIeaNbHOTO Ta3a, OTHOCUTENIbHAS BIKHOCTh Bo3ayxa, KIIJ[ uaeansHOTro TEMIOBOTO JABHUTATENS,
ANEKTPUYECKOE T10JI€, HAIPSIKEHHOCTD 3JIEKTPUUECKOIO I0JIs1, HAIPSKEHHOCTh MOJS TOUYEYHOIO 3apsizia
WIM 3apsDKEHHOrO 11apa B BAKYyME M B JHMIJICKTPHUKE, MOTCHIMAI 3JIEKTPOCTATUYECKOTO I0JIsI, PA3HOCTh
IIOTEHLIMAJIOB, JJIEKTPOABIDKYIAs CHJIA, CWJIA TOKA, HANPSOHKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAs
€MKOCTb IJIOCKOT'O KOHJIEHCATOPa, COIPOTUBIIEHUE YYaCTKa LENU C MOCIEI0BAaTEIbHBIM U TapalIeIbHbIM
COEJUHEHUEM PE3UCTOPOB, SHEPTUs AIEKTPUUECKOIO 10JI1 KOHAEHCATOPA;

® OOBACHATH OCOOCHHOCTH IMPOTEKaHHs (PU3MUECKUX SBICHUNA: MEXaHHYECKOE [BUKECHUE, TEIJIOBOE
JBIDKEHUE YacTHUI] BELIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE NBMKEHHUE, MU Qy3Hs, UCIapeHue,
KWIICHHE W KOHJACHCAlus, IUIABJIEHUE M KPUCTAUIM3ALMs, HANPaBICHHOCTb TEIUIONEPENauH,
EKTPU3ALH TN, SKBUIIOTCHIIMAIBHOCTD TOBEPXHOCTHU 3apsHKEHHOIO IIPOBOIHUKA,

® [IPOBOAMTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BEIMUYMHBI OT JIPYTroi C UCIOJIb30BAaHUEM
IOPSMBIX H3MEPEHUH, IPU 3TOM KOHCTPYHWPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YIbTATHI IMOJYyYCHHOMH
3aBHCUMOCTH (PM3MUECKUX BEITMYUH B BUJE TPA(QUKOB C YIETOM aOCOIOTHBIX MOTPEITHOCTEH N3MEPEHUH,
JIeJIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIICIOBAHHS;

® TPOBOAMTH KOCBEHHBIC M3MEPEHUsI (PU3NUECKUX BEIHYWH, MPH 3TOM BBIOMPATh ONTHUMAIbHBIA METO.
U3MEpPEHUs, OLICHUBATh a0COIIOTHBIC U OTHOCUTEINIbHBIE IOIPEIIHOCTH IPSAMBIX U KOCBEHHBIX U3MEPEHUI];
® IPOBOJUTH ONBITHI IO IPOBEPKE NPEAJIOKEHHON T'MIOTE3bl: IJIAHUPOBATh IKCIIEPUMEHT, COOMpATh
JKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIYYECHHBIE PE3YJIbTAThl U JEJIaTh BBIBOJ O CTaTyce
IIPEI0KEHHOU TMIIOTE3bI;

e coOmoAare MpaBuia O€30IACHOTO TpyJda HpU IPOBEACHHUU HCCIEAOBAaHMM B paMKax y4eOHOro
OKCHEPUMEHTa, TPAKTUKyMa W  y4eOHO-HCCIIEOBATENIbCKOM H  MPOEKTHOW  JESTEeIbHOCTH C
HCI0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

e pewaTh pacy€THBIC 3aJaYd C SIBHO 33JaHHOM M HESIBHO 3aJaHHON (PU3MYECKOH MOJENbI0: Ha
OCHOBaHUM aHaJIM3a YCIIOBUS OOOCHOBBIBATH BBHIOOP (PU3MUYECKOM MOJENHM, OTBEYarouie TpeOoBaHUSIM
3aJjaud, NPUMEHSTh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH WU MOCTYJaThl (DU3UYECKHX TEOpHH Npu
UCIOJIb30BAHUN MAaTEMaTUYECKUX METOJOB pEIIEHUs 3a7ad, MPOBOJUTh pacuy€Tbl HAa OCHOBAHWM
UMEIOLUXCS JaHHBIX, aHAJIM3UPOBATh DPE3YyIbTaTbl M KOPPEKTHUPOBAaTh METOJAbl PEUIEHHS C Y4ETOM
MOJIyYE€HHBIX PE3YyIbTATOB;

e pemiaTh Ka4eCTBEHHbIE 33J]aul, TPeOyIOIIe MPUMEHEHUs 3HAaHUI U3 Pa3HbIX Pa3/esoB Kypca GU3MKH,
a TakXe HWHTEerpaluy 3HAaHUN W3 JPYruX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LHMKJIA: BBICTPAUBATH
JIOTHUYECKYIO LIETIOYKY PACCYXJIEHUI ¢ OMOpOi Ha M3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3UUECKUE
SBJICHUS;

® CIIOJIb30BaTh TEOPETMYECKHE 3HaHMUA Uil OOBSICHEHUS OCHOBHBIX IPUHIUIOB  PabOTHI
U3MEPUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;

® [PUBOJUTH NPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YyUEHBIX-(U3UKOB B pPa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

® aHAIM3MPOBATh U OLEHHUBAThH IOCIEACTBUS OBITOBOH M NMPOU3BOJCTBEHHOW NEATENLHOCTH YeNOBEKa,
CBSI3aHHOM € (DPM3MUYECKHMHU IPOLECCaMM, C MO3ULUNA 3KOJOTMYECKOW O€30MacHOCTH, MPEICTaBICHUN O
paloHaIbHOM HPUPOJIONOIL30BAaHIH, a TAaKXKE pPa3yMHOM HCIIONb30BAHUM JOCTHKEHUM HayKu H
TEXHOJIOTUH JUIsl JabHEHIIIEro pa3BUTHS YEJIOBEUECKOro 00IIeCTBa;

® TPUMEHATH pa3IMYHBIE CIMOCOOBl pPaboThl ¢ wHpOpMamueld (U3HMIECKOTO CONEpKaHUs C
MCMOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH, IPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOTMM MJIsi TOHMCKa, NepepabOTKM M NpeAbsBICHHUS y4eOHOW M Hay4dHO-
NOMYJSIpHOM MH(OpMalMK, CTPYKTYPUPOBAaHUS M HUHTEpIpeTanud HHGOpMalWU, TOITYYeHHON W3
Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3MPOBATh IMOJIy4aeMylr HH(OpPMAIMI0 M OLEHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIMXCS 3HAHUM, TaK U HA OCHOBE aHaJIM3a UCTOYHHKA UH(OpMAIINH;



® MPOSABIATh OPraHU3ALMOHHBIE W MO3HABATEJIbHBIE YMEHUS CaMOCTOSITEIbHOIO MPUOOPETEHUSI HOBBIX
3HaHUH B MpoIlecce BHIMTOTHEHHS TPOSKTHBIX U Y4eOHO-HCCIIEI0BATEIbCKUX PadoT;

e paboTaTh B IpyMIe ¢ MCIOJHEHHEM PA3IMYHBIX COLUAIBHBIX POJEH, IIaHUPOBATh PabOTy TPYIIIHL,
palMOHAIBHO PACHPENEIATh AEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMAX, aJ€KBaTHO OLICHUBATh BKJIAJ
KaX/10T0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE pacCCMAaTPUBAEMOM MTPOOIeMBI;

® MPOSABIATH MOTHBALIMIO K Oyaymiel mpogeccnoHaIbHON AEATENIbHOCTH 10 CIIEHUAIBHOCTAM (U3UKO-
TEXHUYECKOI o Mpoduis.

K konmy o6yuyenus B 11 Knacce npeaMeTHbIe Pe3ybTaThl Ha YriyOJIEHHOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® [OHMMATh POJb (PU3MKH B IKOHOMHYECKOW, TEXHOJIOTMYECKOH, COLMAIBHOM M 3THYECKOW cdepax
NESTEeIbHOCTH YEeJIOBEKa, pOojlb M MeCTO (DU3MKM B COBPEMEHHON HAy4yHOH KapTHMHE MHpa, pOJb
aCTPOHOMUU B NPAKTUYECKOW NEATEIBHOCTH YEJIOBEKA M JAJbHEHIIEM HAYYHO-TEXHHYECKOM Pa3BUTHH,
3HA4YeHUE OINUCATEIbHOM, CHCTEMAaTU3UPYIOLIEH, OOBACHUTEIbHON M MPOTHOCTUYECKOM (QYHKLUI
(bu3n4ecKoil TEOpUH — AMEKTPOJMHAMUKH, CIICIIHATIHLHON TEOPUN OTHOCHTEIBHOCTH, KBAHTOBOW (DPM3UKH,
poib u3udeckoil Teopur B (OPMHUPOBAHUU MPEICTABICHHA O (PU3MYCCKOW KapTHHE MHUPA, MECTO
¢u3nyeckoil KapTUHBI MHpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IPEJCTaBICHUI O
IIPUPOJE;

® paziaMyaTh YCJIOBMS MPUMEHUMOCTH MOJENeH (PU3NYECKUX TeJ U IMPOLECCOB (SBICHUN): OIHOPOIHOE
ANEKTPUYECKOE U OJJTHOPOJIHOE MarHWTHOE MOJIsl, FAPMOHUYECKUE KOoleOaHusl, MaTeMaTUUECKUN MasTHUK,
UJCaIbHBIN MPYKUHHBIA MasTHUK, FTApPMOHUYECKHUE BOJIHBI, UCANIbHBIN KOleOaTeIbHbIN KOHTYp, TOHKAs
JIMH3a, MOJEJIEH aTOMa, aTOMHOTO s,ipa M KBAHTOBOM MOJIEIIH CBETA;

® pa3nuyaTh yCIOBHA (TPAHUIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IIOHMMATh BCEOOIITHIA
xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh MCII0JIb30BAaHMsI YACTHBIX 3aKOHOB;

® aHAIM3UPOBaThb M OOBACHATH AJIEKTPOMArHUTHBIE IIPOLECCHl W SIBJICHUS, MCIIOJb3yd OCHOBHbBIE
MIOJIOKEHMSI U 3aKOHBI EKTPOAMHAMUKU U CHELUATbHON TEOPHUH OTHOCHUTEIIBHOCTHU (3aKOH COXpaHEHUs
NIEKTPUYECKOTrO 3apsiaa, cuia Amiepa, cuwia JlopeHia, 3aKOH 3J€KTPOMarHUTHOM MHIYKIIMH, IPaBUIIO
Jlenna, cBsa3p OJIC caMOMHIYKIIMM B 3JIEMEHTE 3JIEKTPUUYECKOM LENU CO CKOPOCThIO U3MEHEHUS CUJIBI
TOKA, MOCTYJaThl CHEHATIbHON TE€OpUN OTHOCUTENBHOCTH DUHINTENHA);

® aHAIM3UPOBATh M OOBSICHATH KBAHTOBBIE NMPOLIECCHI M SBJICHMS, MCIOIb3Yys MOJIOXKEHUS KBAaHTOBOM
¢u3ukn (ypaBHeHue OiiHmTelHa U1 (QoTorddexTa, nepBbliii U BTOpod mocTynatel bopa, mpuHImn
COOTHOILIEHUs HeonpeaenéHHocTel ['eii3enOepra, 3aKOHBI COXPaHEHUS 3apsiI0BOTO U MAacCOBOT'O YHCEN U
SHEPIUH B SIEPHBIX PEAKLUAX, 3aKOH PaIMOAKTUBHOTO paciana);

® ONHUCHIBaTh (PU3MUECKHE TMPOLECChl U  SBJIEHUS, MCIONB3ys BEJIUYMHBL:  HANpPsHKEHHOCTD
JJEKTPUYECKOTO  MOJSA,  MOTEHUMAl  AJIEKTPOCTaTUYECKOrOo  MOJII,  PAa3sHOCTb  IOTEHIUAJOB,
ANEKTPOJABIDKYILAs CWJIA, MWHAYKIMS MarHUTHOTO IO, MAarHUTHBIA TOTOK, cuia Awmrmepa,
MHIYKTUBHOCTD, 3JIEKTPOJABMXKYIIAsl CHJAa CAMOMHIYKIIMM, DHEPrHMsl MArHUTHOTO IOJIA IPOBOAHMKA C
TOKOM, PEISATUBUCTCKUI HMITYJbC, MOJIHAS DHEPIUs, SHEPTUs MOKOos CBOOOAHOM YacTHIbI, SHEPrus U
UMITYJbC (OTOHA, MACCOBOE YHCIIO U 3aps[ siApa, SHEPTUs CBA3H s/Ipa;

® OOBACHATH OCOOCHHOCTH TPOTEKAHUS (UIUUECKUX SABICHHUNA: DIIEKTPOMArHUTHAsS WHAYKIIUS,
CaMOWHJIYKIIUS, PE30HAaHC, HHTepepeHIus BOJH, AUQpaKUMs, AUCIEpCcHs, IOJIHOE BHYTPEHHEE
otpaxxenue, ¢orornekrpudeckuii 3hdext (porodddexr), anpda- u Oera-pacmanbl saep, TaMma-
U3Iy4YeHue syep, Gu3ndeckue IPUHIMIIBI CIEKTPAIbHOT0 aHaIM3a U paboTHI Jlazepa;

® OIpeAeNsATh HAalpaBiIeHHEe WHIAYKIIMM MarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CUJIBI AMIIEpa U CHIIbI
Jlopenua;

® CTPOHUTH H300pa)K€HHE, CO3/1aBaeMO€ IJIOCKUM 3€pKajloM, TOHKOW JIMH30W, M PAacCUUTHIBATH €ro
XapaKTEepUCTHKHY;



® TPUMEHATH OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHE TOHATHS, TEOPUU M 3aKOHBI [UIsl aHaidu3a |
OObsICHEHUSI (PU3MUECKMX TIPOLIECCOB, TPOUCXOIAMMX B 3BE3aX, B 3BE3AHBIX CHUCTEMaX, B
MEXTIAKTHIECKOM Cpelie; TBIKEeHUsI HEOSCHBIX TeJl, DBOJIIOINY 3BE3/] 1 BeeneHHoi;

® MPOBOAMUTH HCCIEOBAHUE 3aBHCUMOCTEH (DM3MYECKMX BEJIMYMH C HCIOJIB30BAHUEM IPSIMBIX
U3MEpEHUil, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YIbTAThI MOJYYEHHON 3aBUCUMOCTH
(bu3nuecKux BEIWYMH B BHJIE TpadUKOB C Y4ETOM aOCOJIIOTHBIX MOTPEIIHOCTEH H3MEpPEHH, AeNaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

® TPOBOJUTH KOCBEHHBIE M3MepeHUsl (HPU3MUECKUX BEJIUYUH, MPU STOM BBIOMpATh ONTUMAIbHBIA METO
WU3MEpEHUs, OIEHUBATh A0COIFOTHBIE M OTHOCUTEIILHBIC MMOTPEITHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHU;
® TPOBOJAUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON THIOTE3bl: MJIAaHHUPOBATh IKCIIEPUMEHT, COOMpATh
SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYUYEHHBIE PE3YJIbTAThl M JEJIaTh BBIBOJ O CTaTyce
MIPEIJI0KEHHOM TUIOTE3bI;

® ONUCHIBATh METO/IbI IOJYYECHHS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

e cobOmomarh mpaBwia OE30MACHOTO TpyJda NpU TPOBEIACHUM HCCIEAOBAaHUM B paMKax y4eOHOTO
OKCHEPUMEHTa, TPAKTUKyMa U  y4eOHO-HCCIIEOBAaTENIbCKOM M MPOEKTHOW  JESTEIbHOCTH C
HCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIaOOpaTOPHOTOo 000PYIOBAHHUS;

e pewmaTh pacy€THBIE 3a/JaYd C SIBHO 33JaHHOM M HESIBHO 3aJaHHOM (PU3MYECKOH MOJENbl0: Ha
OCHOBAaHUU AaHAIM3a YCJIOBHS BBIOMpATh (PU3UYECKHE MOJENH, OTBEYarllue TpeOOBaHUSAM 3aqaud,
MPUMEHSTHh (OPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTHU U MOCTYJIAaThl (PU3NUECKUX TEOPUl MPHU HCIIOIH30BAHUH
MaTEeMaTUYECKUX METOJOB pELICHUs 3a/ay, MPOBOJUTH PACUETHl HA OCHOBAHUM HMMEIOIIMXCS JAHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C yUYETOM IOJIyYEHHBIX PE3YyJIbTaTOB;

® pemaTh Ka4eCTBEHHBIE 33a4M, TPEOYIOINe MPUMEHEHUS 3HAHUH U3 PAa3HBIX Pa3IesioB Kypca PU3UKH,
a Tak)Ke HWHTErpalyy 3HAaHUU U3 JPYrUX TMPEIMETOB €CTeCTBEHHO-HAYYHOIO IIMKJIA: BBICTPAUBAThH
JIOTUYECKYIO LIETIOUKY PACCYXKICHHI C OMOpoil Ha M3y4yeHHBIC 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UUECKHE
SIBJICHUS;

® JCMOJb30BaTh TEOPETHUECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX MPUHLHUIIOB pPabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTHYECKUX MPOLIECCOB;

® TPUBOJUTH MPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

® aHANM3HUPOBATh U OIEHUBATH MOCIEICTBUS OBITOBO M MPOM3BOACTBEHHOHN NEATENBHOCTH YENOBEKa,
CBSI3aHHOM € (PM3MYECKHMHU MPOLECCAMHU, C MO3UILUHN 3KOJOTHYECKON O€3011acHOCTH, MPEACTAaBIECHUN O
palMOHAIBHOM TPUPOJIONOJIB30BAaHUHU, a TaKXKE pPa3yMHOM HCIOJIb30BAaHUU JOCTH)KEHMM HAyKHM U
TEXHOJIOTUH JIJIs TajbHEeHUIero pa3BUTHS YeJI0BEUECKOTO 00IIEeCTBa;

® TPUMEHATH pa3IU4YHbIe CHOCOOBI paboTel ¢ uHbopMalueil (QUINYECKOro COJEpKaHUi C
UCIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTUH, IPH STOM HCIOJIB30BaTh COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJI1 TOWUCKa, NEepepabOTKU U MPEbsBICHUS Yy4eOHOM M HaydHO-
MoNyJIsIipHON HWHGOpPMAIMK, CTPYKTYpUPOBAHUS W HMHTEpHpeTandd WHOOpMAIUU, TMOJy4YeHHON U3
pPa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3MPOBATh TMOTy4aemMyro HH(OpPMAIMIO M OIEHUBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINUXCS 3HAHUH, TaK U HA OCHOBE aHAIN3a UCTOYHUKA UH(POPMAITUH;
® TIPOSIBIATH OPTaHU3AIMOHHBIE W MO3HABATEIbHBIE YMEHUS CaMOCTOSTEIHHOTO MPUOOPETEHHS] HOBBIX
3HAHUU B MIPOIIECCE BBHIMTOJIHEHUS IPOEKTHBIX U Y4eOHO-UCCIE0BATEIBCKUX padoT;

e paboTaTh B IpyIIE ¢ UCTIOTHEHHEM PAa3IMYHBIX COIUANBHBIX POJIEH, TNIAaHUPOBATh PAadOTy TPYIIIBL,
palMOHANIBHO PACHPENENATh AESITeIbHOCTh B HECTAHIAPTHBIX CUTYallMsIX, aJIeKBATHO OLIEHUBATh BKJIaJ
Ka)KJIOTO U3 YYaCTHUKOB I'PYIIIbI B pEeLICHHE paccMaTpuBaeMoi MpoOiIeMbl;

® TPOSIBIATH MOTHBAIIMIO K Oynymiel nmpodeccnoHalbHON AeATeNbHOCTH 0 CIeNUaIbHOCTAM (DHU3HKO-
TEXHUYECKOTO TTPOQHIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n nporpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Pasznen 1. HAYUYHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunslii MeTO MO3HAHUS TTPUPOIBI 6 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 10 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 Crartuka TBEpIOTO TEa 5 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 bubnnoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 35

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKHHETUYECKON TEOpUHN 15 1 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
32 Tepmonunamuka. TEMIOBbIE MAIIHHbL 20 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTossiHUs BeniecTBa. Da3oBbie 14 1 bubnnoreka [{OK https://m.edsoo.ru/7f41bf72

' HIEPEXOIbI

Hroro no pazneny 49

Pa3nen 4. JIEKTPOINUHAMUKA
41 DleKTPHYECKOE MoNe 24 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
4.2 TTOCTOSHHBIH HIEKTPHYECKHIT TOK 24 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
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bubmuoreka ITOK https://m.edsoo.ru/7f41bf72

4.3 Toku B pa3NIUYHbIX cpeaax 6
Uroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 du3znuecKuil NPakKTUKYM 16 16 bubnmnoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro no pazueny 16
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I1O 170 16

[NPOTPAMME



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

KoanuectBo yacos
JaekTpoHHbIe (HU(pPOBHIE)
Ne n/m HaumeHnoBaHue pa3iesioB U TeM NPOTrPaMMbI Kontpoabubie IIpakrnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
Paznen 1. 9JIEKTPOINHAMUKA
bubmmoreka [JOK
11 Marmutioe oz 14 https://m.eds00.ru/7f41c97c
bubmmoreka [IOK
1.2 ONCKTPOMATHHUTHAS HHAYKIHA 13 1 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
bubmuorexa LIOK
2.1 Mexanurieckue komebamms 10 https://m.edsoo.ru/7f41c97c
bubnmoreka IJOK
2.2 DNEeKTPOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/7f41c97c
bubmuorexa LIOK
2.3 MexaHnueckre U 3JIeKTPOMarHUTHbIE BOJIHBI 10 1 https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
2.4 Onrruia - 1 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
butmmoreka [IOK
a1 Ocroprr CTO 5 1 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
. butmmoreka [JOK
41 KopnyckynsipHo-BOIHOBOH Ayanu3m 15 https://m.e dS(I)lo.ru 17§41c97¢
bu6mmoreka IJOK
4.2 PusnKa aToma 5 https://m.edsoo.ru/7f41c97c
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butmmoreka [IOK

4.3 ®dusrka aTOMHOTO SIIpa U DJIIEMEHTAPHBIX YaCTHUII 5 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 25
Paznen 5. JIEMEHTbBI ACTPOHOMMU U ACTPOPU3NKHU
51 DJIEMEHTHI aCTPOHOMUU U acTPOPU3UKH 12 ]f?tl/tlgg'l;ll?r]TeeIfjascI)loOrIlf/? f41c97¢
Hroro no pazueny 12
Pazzea 6. PUSHUYECKHAN MPAKTUKYM
. bubamoreka [HOK
6.1 Pu3HHeCKHi IPAKTHEYM 16 16 https://m.eds&i.ru/?f41c97c
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 0000IIeHUE TPEIMETHOTO
.. bubnmoreka IJOK
7.1 COJIepKAaHMUS M ONBITA JIEATEIFHOCTH, TPUOOPETEHHOTO 15 https://m.edsoo.ru/7f41c97c
npu u3ydenuu kypcea ¢pusuku 10 — 11 kmaccos T '
Hroro nio pazaeny 15
PeszepBHoe Bpems 10
bubmmoreka [IOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16 https://m.edsoo.ru/7f41c97c
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HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

N Kosaun4yecTBo yacos i DJIEKTPOHHBIE
° ara
T
u/n eMa ypoka Beero KoHTpoJibH IIpakTHyeckue W3yueHus undposbIe
bIe padoThI padoThI oOpa3oBare/bHbIE
pecypcsbl
1 dwusuka — PyHIaMEHTaIbHAS HAYKa O MPUPOIC 1 bubmiorexa LIOK
i K pHpoA https://m.edsoo.ru/7f41bf72
2 Hayunslii MeTOA MO3HAHUSA U METOJIbI UCCIIEIOBAHUS 1 Bu6muotexa [JOK
(hUBUYECKUX SBICHUN https://m.edsoo.ru/7f41bf72
3 DKCIEPUMEHT U TEOPHS B MPOLIECCE MO3HAHUS TPUPO/IBI. 1 bubmuorexa [IOK
Habnronenue u SKCepuMenT B GU3MKe https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
4 Crnioco0s1 u3MepeHus: GU3NYECKUX BETUUHH 1 https://m.edsoo.ru/7fA1bf72
5 AOCOmIOTHAs U OTHOCHUTEJIbHAS MOTPEITHOCTH U3MEPEHUN 1 bu6muorexa [HOK
(bHU3MYCCKHX BEINUYHH https://m.edsoo.ru/7f41bf72
MonenupoBanue B pusuke. Poib u MmecTo pu3uku B bubmmoreka [JOK
6 (hopMUPOBaHUU COBPEMEHHOM Hay4yHOU KapTUHBI MUpPa, B 1 https://m.edsoo.ru/7f41bf72
[IPAKTUYECKON JESITeIbHOCTHU JII0AEH
Mexannueckoe apmkeHue. Cucrema oTcyera. bubnunoreka LIOK
7 OTHOCHTENBHOCTh MEXaHNYECKOTO ABMXKEHM. [Ipsmas u 1 https://m.edsoo.ru/7f41bf72
oOpaTHas 3a/1auu MEXaHUKH
Panuyc-BekTOp MaTepralbHON TOUKH, €r0 MPOEKIMH HA OCH bubmuoreka [IOK
8 koopauHat. Tpaexktopus. [lepememienue. Ckopocts. Ux 1 https://m.edsoo.ru/7f41bf72
IIPOEKIIMH HAa OCH KOOpAMHAT
9 PaBHOMepHOE npsiMonMHelHOe ABMKeHHe. | 'padudeckoe 1 bubmuotexa [IOK
ONMCaHUE PABHOMEPHOI'O MPSIMOJIMHENHOTO ABUKECHUS https://m.edsoo.ru/7f41bf72
10 CioxkeHUe TIepeMeIIeHN U ckopocTell. Penrenne 3amau 1 bubmmorexa HOK
P P ' https://m.edso00.ru/7f41bf72
HepasHoMepHOE 1BHKEHNE. MTHOBEHHAs1 CKOPOCT. bubmuorexa [IOK
11 Yckopenue. [IpsmonnneitHOe TBUKEHNE C TTOCTOSTHHBIM 1 https://m.edsoo.ru/7f41bf72
YCKOPEHUEM
I'paduueckoe onucaHue NPSIMOJIMHEHHOTO IBUKEHUS C bubmuoteka [IOK
12 1 i
IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/7f41bf72
CBoOoaHoe magenne. Y cCKopeHrue CBOOOHOTO TaICHHS. but6mmoreka [IOK
13 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHU 1 https://m.edsoo.ru/7f41bf72
U uX rpaduku
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bubnunoreka LIOK

14 JIBrokeHue Tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY https://m.edsoo.ru/7f41bf72
Kpuonuneiinoe neuxxenue. [[BuxeHue 1o OKPyKHOCTH. bubmuotexa [JOK
15 VYrioBas u MuHeiHasA ckopocTh. [leproa u yacrora. https://m.edsoo.ru/7f41bf72
LleHTpOoCTpEMUTENBHOE U MOJTHOE YCKOPEHHE
" " bubnmnoreka HOK
16 KonTponpras pabora o Teme "Kunematuka https://m.e dSO(I)l.ru 17f 41572
[TepBriif 3akoH HptoToHA. HEpLIMAIbHBIE CUCTEMBI OTCUETA. bubmuorexa [JOK
17 [Tpuauyn otHocurensHOoCTH ['anunes. Hennepuuanbueie https://m.edsoo.ru/7f41bf72
CUCTEMBI OTCUETa
18 Cuna. PaBHojelicTBytomas cuia. Bropoit 3akon HeroToHa. bubmmoreka [JOK
Macca https://m.edsoo.ru/7f41bf72
19 B3anmopencrteue ten. Tperuii 3akon HeroTona ]ﬁg&nﬁ%fé{;gg% 41§72
20 [Ipunnun cynepniosunuu cwi. Pemenne 3anaq Ha Bbu6mmoteka [JOK
MpUMeHeHne 3aKoHOB HproTOHA https://m.edsoo.ru/7f41bf72
21 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTD bubnnorexa [JOK
I'PABUTALIMOHHOW M MHEPTHOM MaccChl https://m.edsoo.ru/7f41bf72
22 Cuna TSDKeCTH M yCKOpeHHe CBOOOIHOTO MaIeHus Bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72
23 JIBr>keHHe HeOEeCHBIX TeNl U MX UCKYCCTBEHHBIX CITyTHHUKOB. bubmuoteka [IOK
[lepBas kocMuueckas ckopocTh. 3akoHbl Kemiepa https://m.edsoo.ru/7f41bf72
bubmmnoreka HOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.e dsog)_.[ru 17£41bf72
Cuna tpenus. [Ipupona u Buae! cun Tpenus. [[BuxeHue B bubmuoreka [IOK
25 XKUJKOCTH U Ta3e C Y4ETOM CHIIbI COTPOTUBIIEHUS CPEIbI https://m.edsoo.ru/7f41bf72
26 Hasnenne. 'mapocrarnueckoe nasienue. Cuna Apxumena E;ISSH/I;I;T:;;{)_ISII% A1bF72
27 AbcomoTHO TBepnoe Teino. [loctynarensHoe u bubmuoteka [IOK
BpalaTeIbHOE JBUKEHUE TBEPAOTO TEJIA https://m.edsoo.ru/7f41bf72
28 MOMEHT cuIIbl OTHOCUTEIBHO OCH BpauieHusl. [1nedo cuisl bubnmorexa LIOK
https://m.edsoo.ru/7f41bf72
CrnosxeHue cuil, NpUIOKEHHBIX K TBEpAOMY Teny. LleHTp bubmuoteka [IOK
29 TSDKECTH TeJa. Y CIIOBHSI PAaBHOBECHSI TBEPIOTO Tesa. Buabl https://m.edsoo.ru/7f41bf72
paBHOBECHS
30 Pemienne 3amau bubmmorexa LIOK

https://m.edsoo.ru/7f41bf72
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31 KonTponbnas pabora mo teme "JIlunamuka. Cratuka bubmmoreka [JOK
TBEpAOro Tena" https://m.edsoo.ru/7f41bf72
Nmnynbc maTepuanbHOM TOYKH, CUCTEMbl MAaTEPUATbHBIX bubmuorexa [IOK

32 Touek. LleHTp Macc cucTeMbl MaTepHaAIbHBIX TOUEK. https://m.edsoo.ru/7f41bf72
Teopema 0 ABM)KEHUHU LIEHTPaA Macc

33 Nmnynbe cuiibl 1 U3BMEHEHHE UMITYJIbCa Tejla. 3aKOH bubmuorexa [IOK
COXpAaHEHUS UMITYJIbCa. PEaKTUBHOE IBUKEHUE https://m.edsoo.ru/7f41bf72
MoOMEHT uMITyibca MaTepraibHOM Touku. [Ipencrapienue o bubmmoreka [JOK

34 :

COXPAaHEHWH MOMEHTA UMITYJIbCa B IICHTPAIBHBIX MOJISIX https://m.edso0.ru/7f41bf72
bu6nmoreka IIOK

3 Pemenne 3anad https://m.edsoo.ru/7f41bf72
Pabota cuibl Ha MaJloM U Ha KOHEYHOM TIEPEMEIICHHUH. Bbu6moreka [JOK

36 I'padpuaeckoe npencraBiaeHue padbOThI CUITbl. MOITHOCTH https://m.edsoo.ru/7f41bf72
CHUJTBI
Kunernueckas sneprus. Teopema 00 U3MEHEHUU Bu6mmoteka [JOK

37 . . .

KUHETUYECKON YHEPIUU MaTepUaIbHOU TOUKH https://m.edsoo.ru/7f41bf72

38 IToTeHManbHBIE M HEIOTCHIMAIBLHBIC CHUIIBI. bubnunorexa [JOK
[MorenuuansHas sHeprus. Bropas kocMuuecKas CKOPOCTh https://m.edso0.ru/7f41bf72
Tperbs kocMuyeckasi ckopocTb. CBsi3b pabOTHI bubnnorexa [JOK

39 HEMOTEHUMAJIbHBIX CUJI C ©3MEHEHHEM MEXaHUYECKON https://m.edsoo.ru/7f41bf72
SHEPTUH CUCTEMBI TeN. 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPTUH
Yrpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHHUE bubmuoreka [IOK

40 . :
bepnynnu 11 uaeanbHON )KUIKOCTH https://m.edsoo.ru/7f41bf72

41 KontponbHas pabota o Teme "3akoHbI COXpaHEHUs B bubmuoteka [IOK
MexaHHuke" https://m.edsoo.ru/7f41bf72

42 Pa3ButHe npencraBiaeHuit o npupoe TenaoTsl. OCHOBHBIE bubmmnoreka HOK
nonoxenus MKT. Jluddyszus. BpoyHoBckoe aBuxkeHHe https://m.edsoo.ru/7f41bf72
CtpoeHnue ra3000pa3HbIX, KHUJIKUX U TBEPBIX Tel. XapakTep bubnnorexa [JOK

43 - :

JIBWKEHUSA U B3aUMOEHCTBHUA YacTHI] BEIeCTBa https://m.edsoo.ru/7f41bf72

44 Macca u pazmepsl MoJekyln (aToMoB). KonudectBo bubmmorexa [JOK
BemiecTBa. [locrosuHas ABoraapo https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK

45 Temneparypa. Temtosoe paBHoBecue. [lkana Llenscus hitps://m.eds0o.ru/7f41bf72

bu6nunorexa LIOK

46 Pemenne sanas https://m.edso0.ru/7f41bf72

47 Wneanphbiii Ta3. ['a30BbIe 3aKOHEI bubnunorexa LIOK
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48 VYpasuenue Menneneena-Knanetipona. Pemenne 3amau Eg&?ﬁ;ﬁ;&gﬁ}éf A1b§72
49 AOcoioTHas TemriepaTypa. 3akoH JlaapToHa ﬁg&nﬁgféiggﬁf A1bF72
50 M3onporiecchl B ueaaibHOM ra3e ¢ HOCTOSIHHBIM bu6nmorexa [IOK
KOJIMYECTBOM BEIIIECTBA https://m.edsoo.ru/7f41bf72
51 I'paduueckoe npeacTaBiIeHNE U30MPOLIECCOB: H30TEPMA, Bu6mumoteka [JOK
M30x0pa, u3obapa https://m.edsoo.ru/7f41bf72
bubnmnoreka HOK
52 Ocnosioe ypasterne MKT https://m.edsogru/7f4lbf72
Bbu6mmoteka [JOK
>3 Pemenme sana- https://m.edsogru/7f41bf72
CBsi3b a0CONMIOTHON TeMIepaTypbl TEPMOAMHAMUYECKOM bubnnorexa [JOK
94 CUCTEMBI CO CpPEHEN KHHETUUECKON SHepruen https://m.edsoo.ru/7f41bf72
MIOCTYMATEJIbHOIO TEIJIOBOI'O IBMXKEHUS €€ YaCTHUIL
55 O060061eHre u cucreMaTu3anus 3HaHui o TeMe "OCHOBBI bubnnorexa [JOK
MKT" https://m.edsoo.ru/7f41bf72
" " bubmmoreka [JOK
56 Konrpomnsnas padora o reme "OcHoBet MKT https://m.e dsog)_.[ru 17£41bF72
TepMmoanHaMuueckas cucTema. 3alaHie BHEIIHUX YCIOBHM bubmuoreka [IOK
57 st T/] cucreMbl. BHeniHue u BHYTpEHHHE ITApaMETPBI. https://m.edsoo.ru/7f41bf72
[Tapametpsl T/] cucTemsbl Kak cpeHUE 3HAYEHUsI BETUYMH,
OIHCHIBAIOUINX €€ Ha MUKPOCKOITMYECKOM YPOBHE
58 HyneBoe Hauano repmoarHamuku. CaMonpou3BOIbHAS bubmuoreka [IOK
penakcauus T/] cucTeMbl K TENIIOBOMY PaBHOBECHUIO https://m.edsoo.ru/7f41bf72
59 Mozenp neanbHOro ra3a B TEpMOJANHAMUKE. Y CIOBUS bubnnorexa [JOK
IIPUMEHUMOCTH 3TOW MOJEIIH https://m.edsoo.ru/7f41bf72
60 VYpaBaenune MenzaeneeBa-Knaneipona u BeIpaXeHHUE ISl bubmuoteka [IOK
BHYTPEHHEHN SHEPTrUu https://m.edsoo.ru/7f41bf72
Bripaxkenue 17151 BHyTpeHHEH SHEpruu 0JJHOATOMHOTO bu6muoreka [JOK
61 uaeanbHOro rasa. Kpazucratuueckrue U HECTaTUYECKUE https://m.edsoo.ru/7f41bf72
MIPOLIECCHI
62 DOnemMeHTapHas paboTa B TepMoaUHAMUKe. Beraucienue bubnuotexa [JOK
paboTsl 1o rpaduKy mpoiiecca Ha PV-auarpamMme https://m.edsoo.ru/7f41bf72
63 Termonepenaya kak cnocod U3MEHEHHUs BHYTPEHHEH bubnmnorexa [JOK

sHepruu T/] cuctembl 0e3 coBepiieHus: paboThI

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

64 KonBeknusi, TermIonpoBOAHOCTD, U3TYICHUE https://m.edsoo.ru/7f41bf72
KomuuaectBo Temnotel. TermmoéMKocTs Tena. Y aenbHas u bubmuorexa [{OK
65 MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAs TEIUIOTa https://m.edsoo.ru/7f41bf72
CropaHusi TOIUIMBA
66 Pacuér konudecTBa TEIIOTHI IPH TEIUIONIEpEIade bubmaorexa LIOK
https://m.edsoo.ru/7f41bf72
67 [TonsiTue 06 amuabaTHOM mporecce. [lepBrIii 3akoH bubmuorexa [JOK
TEPMOJMHAMUKHI https://m.edsoo.ru/7f41bf72
68 KonnyecTBo TemioTsl u paboTa Kak Mepbl U3MEHEHUS bubmuorexa [JOK
BHyTpeHHeH 3Heprun TJ1 cucremsl https://m.edsoo.ru/7f41bf72
BTopoii 3aKk0H TepMOJIMHAMUKY JJIsI PABHOBECHBIX U bubmmoreka [JOK
69 HEPaBHOBECHBIX MpolieccoB. HeobpaTuMoCTh IPUPOTHBIX https://m.edsoo.ru/7f41bf72
IIPOLIECCOB
. bubnunoreka LIOK
70 [Ipunuune! aeiicrBus Temnosbix MamuH. KIT/ hitps://m.eds0o.ru/7f41bf72
bubnuoreka [{OK
71 MakcumansHoe 3nauenue KII. [ukin Kapuo https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
72 Pemenne sanas https://m.edsoo.ru/7f41bf72
DKOJIOTHYECKHUE aCTIEKThI UCTIOJIb30BaHUS TEIIIIOBBIX bubmuoteka [IOK
73 9 N .
asurarenei. TernnoBoe 3arpsa3HEeHNue OKPYKaAOLIEH Cpebl https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
7 Pemenne sanas https://m.edsoo.ru/7f41bf72
75 O06o001IeHre U cucTeMaTU3aIlis 3HaHUH 110 TeEMe bubmuoreka [IOK
"Tepmoannamuka. TenioBble MalIuHbI" https://m.edsoo.ru/7f41bf72
76 KonrtponbHas padorta no teme "TepmoauHamuka. TenaoBble bubmuoteka [IOK
Mam1Hb!" https://m.edsoo.ru/7f41bf72
77 [TapooOpazoBanue u koHaeHcanus. VicnapeHue u KuneHue. bubnnorexa [JOK
VY nenbHas TemioTa napoodpazoBaHus https://m.edsoo.ru/7f41bf72
Haceliliennsie 1 HeHachIeHHbIE MTapbl. KauecTBeHHAas but6mmorexa [IOK
3aBUCUMOCTb IJIOTHOCTH Y JABJIEHHUS HACBIEHHOIO Iapa OT https://m.edsoo.ru/7f41bf72
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00BEMa HACKIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHUS B
KHUTKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS bu6muoreka [JOK

BJIA’)KHOCTb

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

80 Pewerme sanax https://m.edsoo.ru/7f41bf72
81 Teépnoe teno. Kpucramnnueckue u aMopQHbIe Tena. bubmuotexa [JOK
AHM30TPONHS CBONCTB KPUCTAJIIOB https://m.edsoo.ru/7f41bf72
82 [InaBnenue u kpucramumsanus. Y AesbHas TeIUIOTa Bu6mumoteka [JOK
maBiaeHus. Cyonumarus https://m.edsoo.ru/7f41bf72
83 Hedbopmaruu TBEpAOTO Tena. Pactskenue u cxarue. CaBur. bu6nmoreka [IOK
Monyns FOura. [Ipenen ynpyrux nedopmanuit https://m.edsoo.ru/7f41bf72
84 TennoBoe paciIMpeHne KUIKOCTEN U TBEPABIX TEIL. Bu6muotexa [JOK
AHrapMOHH3M TEILJIOBBIX KOJICOAHMI YaCcTUII BEIIeCTBA https://m.edsoo.ru/7f41bf72
bubnmnoreka HOK
85 [IpeoOpaszoBanue YHEPTUH B PA30BBIX MEPEX0aax https://m.e dsocL).Iru 17641072
Bbu6mmoteka [JOK
86 YpaBHeHHE TEIIOBOTO OamaHca https://m.e dso:)_.[ru 17£41bF72
bubnnorexa [JOK
87 Pemerre sanax https://m.edsocL).Iru/7f41bf72
[ToBepxHOCTHOE HaTsKeHUE. KanuuisipHbie sSIBJICHUS. bubnnoreka [JOK
88 JlaBneHue 1o, HICKPUBJICHHOW TOBEPXHOCTHIO )KUIKOCTH. https://m.edsoo.ru/7f41bf72
®opwmyiia Jlamiaca
89 O06o001IeHre U CUCTEMAaTU3allisl 3HAHUH 110 TEME bubmuorexa [{OK
"ArperarHsle cocTosiHus BemectBa. da3oBbie nepexoanl"” https://m.edsoo.ru/7f41bf72
90 KontponbHas pabota o Teme "ArperaTtHble COCTOSHUS bubmuoreka [IOK
BemecTBa. Ma3oBbie Mepexobl" https://m.edsoo.ru/7f41bf72
DneKkTpu3aIys Te U €€ MPOSBICHUS. JICKTPUICCKUHN 3aps/I. bubmuoreka [IOK
91 JIBa BHU1a DIIEKTPUYECKUX 3apsanoB. [IpoBogHuKH, https://m.edsoo.ru/7f41bf72
JTUBJIEKTPUKHU U TIOTYIPOBOAHUKHI
92 DneMeHTapHBIN dNEKTPUUECKUM 3apsi1. 3aKOH COXpaHEHUs bubmuoreka [IOK
JJIIEKTPUYECKOTO0 3apsiaa https://m.edsoo.ru/7f41bf72
93 Bsaumopeiictue 3apsnoB. Todyeunsle 3apsabl. 3aKOH bubmuoreka [IOK
Kynona https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
94 | Pememne sana https://m.edsol_.[ru/7f41bf72
95 Dnektpuueckoe noie. Ero aeiicTBre Ha IeKTpUYEeCKUe bubnmnorexa [JOK
3apsIbl https://m.edsoo.ru/7f41bf72
Hanpsx€HnocTh anextpuyeckoro nosist. [IpoOusii 3apsi. bubmuoteka [IOK
96 JluHMN HaNPsHKEHHOCTH JIEKTPUYECKOro mnoist. OqHOpOgHOE https://m.edso0o.ru/7f41bf72

QJICKTPHUYICCKOC I10JIC
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[ToTeHIManbHOCTD 3JIEKTPOCTATHYECKOTO NOJIsL. Pa3HOCTH

bubnunoreka LIOK

o7 MMOTEHINAIOB U HAIIPSXKEHNE https://m.edso0.ru/7f41bf72

98 [TorenimanpHas HEPTUs 3aps/ia B DJIEKTPOCTATUUECKOM bubmuorexa [IOK
nioste. [loTeHnman 3JIeKTpOCTaTUYECKOTO T10JIS https://m.edsoo.ru/7f41bf72

99 CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTH TOTEHIIMAJIOB ISt bubmmoreka [JOK
AJIEKTPOCTATUYECKOTO MOJIs https://m.edsoo.ru/7f41bf72

100 [TpuHIUIT CyNEPIIO3UITUH SJISKTPUUECKHUX TTOJICH Bubmorexa I[OK
https://m.edsoo.ru/7f41bf72

bubnunorexa LIOK
101 | Pewenne sana https://m.eds00.ru/7f41bf72

102 [Tone Toueunoro 3apsna. [losie paBHOMEPHO 3apsIKEHHOM bubmuorexa [{OK
chepsr https://m.edsoo.ru/7f41bf72

103 [Toste paBHOMEPHO 3apsHKEHHOTO 110 00BEMY apa. [lone bubmmoreka [JOK
PaBHOMEPHO 3apsHKCHHOM 0€CKOHEYHOM TIOCKOCTH https://m.edsoo.ru/7f41bf72

104 [IpOBOIHUKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE bubnnorexa [JOK
PaBHOBECHS 3apsi10B https://m.edsoo.ru/7f41bf72

105 JIMBNEKTPUKH U OJYIPOBOJAHUKH B AJIEKTPOCTATHUECKOM bubmmoreka [JOK
oJie https://m.edsoo.ru/7f41bf72

106 Konnencarop. D51eKTpo€MKOCTh KOHAEHCATOPA. bubnnorexa [JOK
DneKTpOEMKOCTD IIJIOCKOT0 KOHEHCATOpa https://m.edsoo.ru/7f41bf72

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

108 ITocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa bubmiorexa LJOK
https://m.edsoo.ru/7f41bf72

bu6nmorexa LIOK
110 Pemenne sanas https://m.edsoo.ru/7f41bf72

111 JIBroKeHre 3apssKeHHON YacTUIIBI B OHOPOHOM bubmuoteka [IOK
AJIEKTPUYECKOM I10JIE https://m.edsoo.ru/7f41bf72

bubnunorexa LIOK
112 Pemenne sanas https://m.edso0.ru/7f41bf72

113 O06o001eHre U cucTeMaTr3aIs 3HaHUH 110 TeEMe bubnuotexa [JOK
"DnekTpuueckoe nose" https://m.edsoo.ru/7f41bf72

" " bubmuoreka [{OK
114 Kontponbnas padoTa mo Teme "IJIEKTpUIECcKOe mojie https://m.edsoo.ru/7f41bf72

115 Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHSI CYIIIECTBOBAHUS bubnuoteka [JOK
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MMOCTOAHHOI'O DJICKTPHUYCCKOI'0 TOKa

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

bubnunoreka LIOK
116 Ucrounnku Toka. Hampsoxenue u 3/1C https://m.edsoo.ru/7f41bf72
117 3akon OMa 1S ydacTKa 1enu. DJIEKTPUIECKOe bu6nmmoreka [IOK
CONIPOTHUBJICHUE https://m.edsoo.ru/7f41bf72
118 3aBUCUMOCTD COIIPOTUBIIEHUS! OJJTHOPOIHOTO IIPOBOIHUKA OT Bu6mumoteka [JOK
€ro JUIMHBI U TJIONaAN MOTEPEYHOTO CEYCHUS https://m.edsoo.ru/7f41bf72
119 VY nenbHOE cCOMpOTHUBIICHHE BelllecTBa. Pemienne 3aqau bubmnorexa LIOK
) https://m.edsoo.ru/7f41bf72
120 [TocnenoBarenbHOE, MapAILIETBHOE, CMEIIAHHOE bu6nunoreka LIOK
COEAMHEHHE ITPOBOIHUKOB https://m.edsoo.ru/7f41bf72
121 Pacuér pa3BeTBiE€HHBIX eKTpUueckux ueneu. [IpaBuna bubnnorexa [JOK
Kupxroga https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
122 Pemenne sanas https://m.edso0.ru/7f41bf72
bubmuoreka [IOK
123 PaGora anekrpudeckoro Toka. 3akoH J[xoyins —JIeHma https://m.edsoo.ru/Tf41bf72
bubnunoreka LIOK
124 Pemenne sanas https://m.edsoo.ru/7f41bf72
195 MOIHOCTB 3JIEKTPUYECKOr0 TOKA. TeraoBas MOIIHOCTD, bubnunoreka LIOK
BBIJICIIsIEMasi HA PE3UCTOpE https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
126 Pemenne sanad https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
127 O/1C u BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA hitps://m.edsoo.ru/7f41bf72
. N N bubmuoreka [{OK
128 3axon OMa 15 TIOJTHOM (3aMKHYTOW ) AJIEKTPUICCKOM IETTH https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
129 Pemenne sanad https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
130 MOMmHOCTE HCTOHHMKE TOKA https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
131 Koporkoe sambikanue https://m.edsoo.ru/7f41bf72
132 Konnencarop B 1ienu NOCTOSSHHOTO TOKa bubmiorexa LJOK
https://m.edso00.ru/7f41bf72
133 Pemienne 3amau Bubmorexa HOK

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

134 Pemenue 3amayd mo reme "I1OCTOSIHHBIN SJIEKTPUUECKUNA TOK https://m.edsoo.ru/7f41bf72
135 Pemenue 3anay no teme "IlocTossHHBIN 51eKTpUYECKUI TOK" buGnnorexa [IOK
https://m.edsoo.ru/7f41bf72
136 Pemenue 3anau mo teme "I10CTOSHHBIN 3NEKTPUYECKUNA TOK" bubmnorexa LIOK
https://m.edsoo.ru/7f41bf72
137 O06o001IeHre U CUCTEMaTH3allisl 3HAHUH 110 TeME bubnuorexa [JOK
"IToCTOSAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/7f41bf72
138 Kontponbnas padota nmo teme "[locTossHHBIN bubmuorexa [IOK
AIEKTPUUYECKUNA TOK" https://m.edsoo.ru/7f41bf72
139 DneKTpruYecKasi MPOBOAMMOCTD Pa3JIMYHBIX BEILIECTB. bubmmoreka [JOK
DnekTpuyeckuil Tok B Metaiiax. CBepXnpoBOAUMOCTb https://m.edsoo.ru/7f41bf72
140 DNEeKTPUYECKUM TOK B pacTBOpax U pacruiaBax bubmmoreka [JOK
AJIEKTPOJIUTOB. 3akoHbl Dapajest A1 SIEKTPoJIn3a https://m.edsoo.ru/7f41bf72
. bubmuoreka [{OK
141 DnexTpuueckuil Tok B razax. [lmazma https://m.edsoo.ru/7f41bf72
. bubnuoreka [{OK
142 DNeKTpUUECKU TOK B BaKkyyMe. BakyymHble mpuOopsI https://m.edsoo.ru/Tf41bf72
143 DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX buGnuorexa LIOK
https://m.edsoo.ru/7f41bf72
bubanorexa [JOK
144 TosympoBosHKOBEIE MPHOOPE! https://m.edSO(])_.[ru/7f41bf72
duznyeckuil npakTukyM 1o teme "M3mepeHue cuiel Toka U bubnmnoreka HOK
HaIIPSDKEHUS B LIENIH IIOCTOSTHHOTO TOKA IIPU IIOMOILH https://m.edsoo.ru/7f41bf72
145 aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX IPUOOPOB" MK
"3HakoMCTBO ¢ LU pOBOii TabopaTopueit o pu3nKe.
[Ipumeps! n3mepenus GU3NUECKUX BEJIUYUH NMPU TOMOIIU
KOMITbIOTEPHBIX JATYUKOB"
dusndeckuil npakTukyM no teme "M3ydenue bubmuoreka [IOK
146 HEPaBHOMEPHOTO JIBHXKEHUS C LIEJIbIO ONPEACICHUS https://m.edsoo.ru/7f41bf72
MI'HOBEHHOH CKOpOCTH"
duznueckuil NpakTUKyM 1o Teme "M3mepenne ycKopeHus bubmmoreka [JOK
147 IIPU IPSIMOJINHEWHOM PaBHOYCKOPEHHOM JBUYKEHUH I10 https://m.edsoo.ru/7f41bf72
HaKJIOHHOM miockocTu" win "MccnenoBanre 3aBUCUMOCTH
IIyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHHUH"
148 duznyeckuil npakTukym 1o teme "M3mepeHune yckopeHus bu6muoreka [JOK

cBoOogHOTO najeHus" wiu "M3yueHue IBUKEHUS Tena,

https://m.edsoo.ru/7f41bf72
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OpOLIEHHOTO TOPU30HTAIBHO"

149

duzndeckuil NpakTukyM 1o teme "M3ydeHue qBUKEHUS
TeJa 10 OKPY’KHOCTH C MOCTOSIHHOM 110 MOJIYJIF0 CKOPOCThIO'
win "HccnenoBanue 3aBUCUMOCTH TIEpHO/ia 0OpaleHus
KOHMUYECKOro MasiTHUKA OT €ro napamerpos"

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

150

du3nyecKuil mpakTUKyM 1o Teme "N3mepenne
PaBHOACHCTBYIONICH CHIIBI IPU IBUKEHUU OpyCKa 1O
HaKJIOHHOM miockocTu" mim "l[IpoBepka rumnoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHHUsI OpyCKa 10 HAKIIOHHOMH
IIJIOCKOCTH Ha 33JJaHHOE PAacCTOSIHUE OT €ro Macchl”

bu6nmorexa [IOK
https://m.edsoo.ru/7f41bf72

151

®dusunyeckuil mpakTukyM no teme "MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00paslie, oT ux aedopmaruu win "HM3ydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU
yepe3 JIErkuit 610K

bu6nmoreka IIOK
https://m.edsoo.ru/7f41bf72

152

duznueckuil NpakTUKyM no reme "M3mepenue

KO3 pHUIHMEHTa TPEHHUS 110 BEIMIUHE YTIIOBOTO
koadurmenta 3apucumoctu Frp(N)" mim "HccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIOHHOM TUIOCKOCTH C ITePEMEHHBIM
KodpdunrenToM TpeHus" uinn "M3yueHne IBIKEHUS rpy3a
Ha Bajly ¢ TpeHueM"

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

153

dusndeckuil npakTukyM 1o teme "HccnenoBanue ycioBui
paBHOBecHsI TBEPIOTO TeJa, UMEIOIIETO OCh BpaIllleHUs!" UITH
"KoHcTpynpoBaHue KpOHIITEMHOB U Pacy€T cuil ynpyrocru"
win "M3ydeHne ycToiunBOCTH TBEPAOTO TENa, UMEIOIIETO
Iionaab onopsl”

bu6nmorexa LIOK
https://m.edsoo.ru/7f41bf72

154

dusndecKkuil NpakTUKyM 1o Teme "M3MepeHue uMIrysbca
TeJa 1o TopMo3Homy nyTu" unu "ViamMepenue cuibl TATH,
CKOPOCTH MOJEIH 3JIEKTPOMOOMIIS U MOIIIHOCTH CHJIBI TSATH"
nin "CpaBHEHUE U3MEHEHMS UMITYJIbCA TEJIa C UMITYJIbCOM
cwibl" wn "MccnenoBanue coxpaHeHHsI UMITYJIbCa IPU
YIOPYrom B3auMoJericTBUN " WK "3MepeHne KNHETHYECKON
SHEPrUM TeJla 10 TOPMO3HOMY ITyTH"

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

155

dusnyeckuil npakTukyM no teme "M3ydenue
M30TEPMHUECKOro Iporecca (PeKOMEHI0BaHO
ucnoib3oBanue nudpoBoit madopatopun)" nim "M3ydenue
n30X0opHoro npotecca" win "M3ydenne nzo06apHoro
npouecca” uiu "lIpoBepka ypaBHEHUS COCTOSIHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf72
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dusnyeckuil npakTukyM 1o teme "M3mepenue yaenbHon
teroémkocTu" wim "MccnegoBanue npoiecca OCThIBaHUS

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

156 BemiectBa" win "Mccnenoanue aguadbatHoro mpomuecca'

wnu "M3ydyeHue B3aMMOCBSI3U SHEPTUU MEKMOJIEKYIISIPHOTO

B3alMOJICHCTBUS U TEMIIEPATYPbI KUIIEHUS JKUKOCTEN"

dusznyeckuil npakTukyM o teme "M3ydyenue Bu6mumoteka [JOK

3aKOHOMEPHOCTEN ucnapeHus xxuakocren" umm "M3mepenue https://m.edsoo.ru/7f41bf72

YAEIbHOU TEIUIOTHI IJ1aBieHud Jabaa" win "M3yuenue
157 CBOMCTB HachIIIEHHBIX TTapoB" win "N3mepeHue

a0COIOTHON BIIAXXHOCTH BO3/yXa U OI[EHKA MacChl IApOB B

nomenieHun". M3mepenue ko3 dumnreHTa moBepXHOCTHOTO

HaTSHKEHUS

duznyeckuil npaktukym no teme "Habmonenue Bbu6moreka [JOK

MPEBPAILICHUS SHEPTUH 3apsHKEHHOTI0 KOHEHCAaTopa B https://m.edsoo.ru/7f41bf72
158 SHEPTUIO U3NTyYeHHUs cBeToanoaa" HJm“"I/IsyquHe .

IPOTEKaHMs TOKA B LEMH, COAEprKalled KOHAeHcaTop' UK

"PacnipenieneHrie pa3HOCTH TOTEHLMAIOB (HAIPsKEHUs) IpU

10CJIe/I0BATEIbHOM COEIMHEHUH KOHIEHCATOPOB"

®duznueckuil npakTukyM 1o teme "HccnenoBanue bu6nmorexa LIOK

CMEILIaHHOT0 COeAMHEHUsI pe3ucTopoB" win "M3mepenue https://m.edsoo.ru/7f41bf72
159 YAETBHOTO CONMPOTUBJICHHUSI IPOBOTHUKOB" UITU

"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HANIPSHKEHUS

JUISl JIaMITbl HaKaJIuBaHUs"

duznyeckuil npakTukyM no teme "Habmonenue bubmmnoreka HOK

anekTposn3a" win "M3mepenune 3apsaa OAHOBAJIEHTHOIO https://m.edsoo.ru/7f41bf72
160 nona" nim "MccnenoBanne 3aBUCUMOCTH COMTPOTHBIICHUS

TEepMOpE3UCcTOpa OT TemnepaTypsl” win "CHATHE BOJIBT-

aMIepHOI XapaKTEepUCTUKU auoaa"
161 PesepBHblil ypok. O600111€HNE U CUCTEMaTU3allHs 3HAaHUM 110 bubmmnoreka HOK

teMe "Kunemaruka" https://m.edsoo.ru/7f41bf72
162 PezepBHblil ypok. O6001I€HNE U cCUCTeMaTH3alMs 3HaHUH 110 bubmuoreka [IOK

teme "JIluHamuka" https://m.edso0.ru/7f41bf72
163 PesepBHblIil ypok. O600111€HNE U CCTEMAaTU3alHs 3HAHUH 110 bu6muoreka [JOK

teMe "Cratuka TBepAoro rena” https://m.edsoo.ru/7f41bf72
164 PezepBHblil ypok. OG001I€HNE U CUCTeMaTH3alMs 3HaHUI 110 bubmuoteka [IOK

TeMe "3aKOHbI COXpaHEHHsI B MeXaHUKe" https://m.edsoo.ru/7f41bf72
165 PesepBHblIil ypok. O600111€HNE U cCUCTeMaTH3allHs 3HAHUM 110 bu6muoreka [JOK

teMe "OCHOBBI MOJIEKYJISIPHOKMHETHYECKOU Teopun"

https://m.edsoo.ru/7f41bf72
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166 PesepBHEIil ypok. O000IIEHHE U CHCTeMATHU3aIHS 3HAHHUIM 110 1 bubmmoreka [JOK
teme "Tepmonunamuka. TenaoBbie MalIuHbI" https://m.edsoo.ru/7f41bf72
PesepBHbIi ypok. O000IICHHE ¥ CHCTeMAaTH3alus 3HAHUH 110 bubmuorexa [IOK
167 Teme "ArperatHble cocTosiHus BemiecTBa. Da3oBwie 1 https://m.edsoo.ru/7f41bf72
nepexomanr"
168 PeszepBHbIil ypok. O6001ICHHE ¥ CUCTEMATU3AIIMsl 3HAHUH 110 1 bubmuorexa [IOK
TeMe "DiekTpudeckoe nose" https://m.edsoo.ru/7f41bf72
169 PesepBHblil ypok. O6001IeHNE U CUCTEMAaTH3AIHs 3HAHUH 110 1 Bu6muotexa [JOK
teme "[loCTOsTHHBIN 3eKTpUYECKUd TOK" https://m.edsoo.ru/7f41bf72
170 PesepBHbIi ypok. O000IICHHE ¥ CHCTeMAaTH3alus 3HAHUH 110 1 bubmuorexa [IOK
teMe "Toku B pa3inyHbIX cpenax” https://m.edsoo.ru/7f41bf72
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KIIACC

Ne KosmuecTBo yacos it DJIEKTPOHHbBIE
° ara
u/n Tema ypoka Konrpoabuble IIpakTuyeckue uuppoBbIe
Bcero H3YYeHH S
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcbl
BzauMmoeiicTBHE MOCTOSHHBIX MAarHUTOB U bubmmoreka [JOK
1 IPOBOIHUKOB ¢ TOKOM. MarautHoe noie. I'unoresa 1 https://m.edso0o.ru/7f41c97c
Awmrmepa
Bekrop marautHOM nHAyKUuu. [TpuHnun
2 CYNEpHO3UIIMU MarHUTHBIX ToJIeH. JIMHUKY MarHUTHOMN 1
WHIYKIIUU
bubnmoreka IJOK
3 MaruauTHoe 1oJie MpOoBOJIHUKA ¢ TOKOM. OnbIT Dpcrena 1 https://m.edsoo.ru/7f41c97¢
4 Cuita Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 https://m.edsoo.ru/7t41c97c
bubmunorexa LIOK
° Pemenne sanas 1 https://m.edsoo.ru/7f41c97c
6 [Ipumenenue 3akoHa AMiiepa. DJIeKTPOU3MEPUTENbHbBIE 1 https://m.edsoo.ru/7f41c97¢c
IPUOOPHI
v Cuiia JlopeHua, e€ HanpaBiieHUE U MOAYJib. [IBUkeHue 1 Bbubanoreka [JOK
3apsHKEHHOM YaCTHUIILI B OZHOPOIHOM MArHUTHOM II0JIE https://m.edsoo.ru/7f41c97c
3 Pewmenne 3axad 1 https://m.edsoo.ru/7f41c97c
bub6mmoreka [JOK
; Pabora cuet Jlopenna 1 https://m.edso0.ru/7f41c97c
10 Pemenue 3a1a4 1 https://m.edsoo.ru/7f41c97c
11 MarnuTHoe nosue B Benectse. PeppomMarHeTukHy, napa- 1 bubnunoreka [JOK
U JMaMarHeTUKU https://m.edsoo.ru/7f41c97¢c
12 OcHoBHBIE CBOHCTBa (heppomMarHeTukoB. [Ipumenenue 1 https://m.edsoo.ru/7f41c97c
dbeppoMarHeTUKoOB
" " bubnmnoreka [HOK
13 Pemenue 3agad mo reMe "MarauTHoe I1oie 1 hitps://m.eds00.ru/7f41c97¢
14 Pemenne 3amau nmo teme "MarautHoe mose" 1 https://m.edso0.ru/7t41c97c
15 SIBrenune anexTpoMarHuTHOM UHAYKUMH. [ToTOK 1 bubmuoreka LIOK

BEKTOpa MarHUTHOW MHAYKIUU

https://m.edsoo.ru/7f41c97c
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16 O/1C uHayKIUU
17 3aKOH AJEeKTpoOMarHuTHOM nHaykuuu dapanes bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
18 Buxpesoe anekrpuueckoe moje. Toku dyko https://m.edsoo.ru/7f41c97c
bubmmoreka [JOK
19 I/IC MEAYKUMU B ABHKYIIMXCA IPOBOIHHKAX https:/m.edso0.ru/7f41c97c
20 Perwetye 3a1a4 https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
21 Hpasuno Jlewa https://m.edsoo.ru/7f41c97c
29 NunyktuBHOCTH. KaTymka MHIYKTUBHOCTH B LIENIU https://m.edsoo.ru/7f41c97c
MTOCTOSTHHOTO TOKa
bubmuorexa [IOK
23 SABnenne camounaykiuu. 3J{C caMonHAyKIUN https://m.edsoo.ru/7f41c97¢
24 OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM. https://m.edsoo.ru/7f41c97c
DIIEKTPOMArHUTHOE I0JIe
bubmunorexa LIOK
25 Pemerue sanas https://m.edsoo.ru/7f41c97c
26 OO06o01IeHre U cucTeMaTru3als 3HaHUH 10 TeMe https://m.edso0.ru/7f41c97c
"OnexTpoauHamuka"
" " butmmoreka [IOK
27 KontponbHas padoTa o Teme "INeKTpoIUHAMHKA https://m.eds00.ru/7f41c97¢
28 Konebarennnas cucrema. CBOOOIHBIE KOJIEOAHHS. https://m.edsoo.ru/7f41c97c
lMapmonmnueckue konebaHus
29 Kunematndueckoe 1 TMHAMHUYECKOE OITMCAHHE Bbubnmnorexa [JOK
K0Ie0aTeIbHbIX JBIKEHNI https://m.edsoo.ru/7f41c97¢c
DHepreTUYecKoe onucanre. BeIBoa AMHAMUYECKOTO https://m.edsoo.ru/7f41c97c
30 OTMCAHUS TAPMOHUYECKHUX KOJICOaHUH U3 MX
SHEPreTUYECKOr0 U KWHEMAaTUYECKOTO ONUCAHUS
. bubmuoreka [IOK
31 AmmmTyza i gasa koneoanmit https://m.edso00.ru/7f41c97c
[Tepuon u yactora konebanuii. [leproa Manbix https://m.edsoo.ru/7f41c97c
32 CBOOOIHBIX KOJICOaHUNM MaTEMAaTHUYECKOr0 MassTHHKA.
[Teproa cBOOOIHBIX KOJeOaHUH MPYKUHHOTO MasiTHUKA
33 3aryxaromue Koyiebanus. BeIHyKIeHHBIe KOJeOaHusl. bubmuoreka [JOK
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Pe3onanc https://m.edsoo.ru/7f41c97c
34 ABTOKOTCOAHILS https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
35 Peenve 3axa- https://m.edS(I)lo.ru/7f4lc970
36 Ypok-koH(pepenmus "MexaHndecKue KoJIeOaHus B https://m.edsoo.ru/7f41c97c
MY3bIKaJIbHbIX HHCTpYMEHTAX"
37 O00011eHre U cUCTEMAaTU3aLMS 3HAHUI 110 TEME butmmoreka [IOK
"Mexannueckue KoeoaHus" https://m.edsoo.ru/7f41c97c
38 DnekTpoMarHuTHbeIe Konebanus. KonebarenpHbIi https://m.edsoo.ru/7f41c97c
KOHTYp
®opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsjia Bubanoreka ITOK
39 KOHJIEHCATOpa C aMILTUTYI0M CUJIbI TOKA B https://m.edsoo.ru/7f41c97¢c
K0JIeOAaTeTbHOM KOHTYpE
40 3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM https://m.edsoo.ru/7f41c97¢c
K0JIe0aTEIbHOM KOHTYpE
a1 3aryxarolue 3JIeKTPOMarHUTHbIE KOJIeOaHuU . bubnunoreka [JOK
BbIHYKICHHBIE 3IEKTPOMArHUTHBIC KOJICOaHMs https://m.edsoo.ru/7f41c97c
42 [IepemenHblli TOK. Pe3ucTop U KOHAEHCATOP B LU https://m.edsoo.ru/7f41c97¢c
MEPEMEHHOT0 TOKa
43 Karymika MHIyKTUBHOCTH B LIENIU IEPEMEHHOTO TOKA BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41c97c
44 3axoH OMa 151 2JIEKTPUYECKON LIENU IePEMEHHOTO https://m.edsoo.ru/7f41c97c
TOKa
45 MOIIHOCTb IEPEMEHHOTO TOKA. AMIITUTYIHOE U bubnuoreka IIOK
AeiicTByIOlIee 3HAYCHHE CHIIBI TOKA U HAMPSHKEHUSI https://m.edsoo.ru/7f41c97c
46 Pe3oHaHc B ariekTpuuecKoi 1ienu htips://m.edsoo.ru/7i41c97c
bubanoreka [HOK
47 Penerne sanau m;_)s://m.edsg).ru/?f41097c
48 Wneansublif Tpancdopmatop. [IponsBoacTeo, nepenadya https://m.edsoo.ru/7f41c97c
U TIOTpeOJIeHHE ANEKTPUUYECKON SHEPrun
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE bubnauoreka LJOK
49 anekTposHepruu. KynbTypa ucrnonb3oBaHus https://m.edsoo.ru/7f41c97c

3JIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU
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50 Pemrenue 3anau
bubmmoreka [JOK
°1 Peenve 3axa- https://m.edsoo.ru/7f41c97c
50 O06o0011eHNne U cUCTeMaTH3aIMsl 3HAHUH 110 TeMe https://m.edsoo.ru/7f41c97c
"DIeKTpOMarHuTHbIE KosieOanus"
53 Mexanudeckue BOJTHbI. XapaKTepUCTUKU Bu6mmoreka LIOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/7f41c97c
54 CRONCTBA MEXAHMIECKIX BOMH https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
- 3BYK. XapakTepHCTHKH 3ByKa https://m.edsoo.ru/7f41c97c
NudpazByk u ynprpasyk. [llymoBoe 3arpsi3nenue Bubmiorexa HOK
56 . https://m.edsoo.ru/7f41c97c
OKpYXKaroIen cpeibl
bubnmoreka IJOK
> Peenve 3axas https://m.edsoo.ru/7f41c97c
58 ONeKTpOMarHuTHbIE BOJIHBL. M3myueHue bubnuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41c97c
59 OHeprus MEeKTpOMarHuTHeIX BojiH. CBoiicTBa https://m.edsoo.ru/7f41c97¢c
AIIEKTPOMArHUTHBIX BOJIH
60 [IIxana >neKkTpoMarHuTHBIX BOJIH. [IpuMeHeHue bub6nuoreka IIOK
3JIEKTPOMATHUTHBIX BOJH B TEXHHUKE H OBITY https://m.edsoo.ru/7f41c97c
[IpuHIUITBI paANOCBA3U U TEJIEBUICHUS. https://m.edsoo.ru/7f41c97¢c
61 Paguonokanus. DNeKTpOMarHuTHOE 3arpsi3HEHUE
OKpYKaroIlei cpebl
" " bubnuotexa [IOK
62 KonTponsHas padora o teme "Konebanusi 1 BOTHBI https://m.edsoo.ru/7f41c97¢
63 Cger. 3aK0H MPSIMOJIMHEIHOTO pacIpOCTPaHEHUS CBETa https://m.edsoo.ru/7f41c97c
64 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA Bu6nanorexa [IOK
HPSIMOJIMHEHHOTO PACIPOCTPAHCHHSI CBETa https://m.edsoo.ru/7f41c97c
65 Orpaxenue cBera. [Tnockoe 3epkano. Chepuueckoe https://m.edsoo.ru/7f41c97c
3epKajo
[Ipenomnenue cBeta. AGCONMIOTHBIN U OTHOCUTEIHHBIN bubmmnoreka [JOK
66 TIoKa3atelb npenomieHus. [lonHoe BHyTpeHHEe https://m.edsoo.ru/7f41c97c

oTpakeHue. [IpenenbHbIN yroJ MoaHOro BHyTPEHHETO
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OTpaKeHUS

Pemenne 3a1a4 Ha IPUMCEHCHUC 3aKOHOB OTPAXKCHHUA U

https://m.edsoo.ru/7f41c97c

67
MIPEJIOMJICHUS CBETA
68 Xon nyueil B npusme. ucnepcust ceera. CraoKHBIM bubmumoreka [JOK
cocraB Oenoro ceera. L{Ber https://m.edsoo.ru/7f41c97c
69 JInn3pl. DOKyCHOE paCCTOSIHUE U ONTUYECKAs CHIIa https://m.edsoo.ru/7f41c97c
JIMH3bI
70 [TocTpoenune n300pakeHH B JIMH3aX M UX CUCTEMax. Bu6mmoreka LIOK
YBenu4yeHue JuH3bI https://m.edsoo.ru/7f41c97c
71 Pemienue 3a1a4 Ha TOCTPOCHUE U300PAKECHUH, https://m.edsoo.ru/7f41c97c
MOJIYy4aeMbIX C MOMOIIBIO JTUH3
72 I'ma3 xak onTuyeckas CuCTeEMa bubnuoreka I[JOK
73 Pemenue 3agau. [Ipenenbr npuMeHMMOCTH https://m.edsoo.ru/7f41c97¢
r€OMETPUYECKON ONTUKHU
74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS bubmorexa [IOK
https://m.edsoo0.ru/7f41c97c
75 Jlucrepcus ceera https://m.edso0.ru/7f41c97c
bubmunorexa LIOK
76 Hureppepenius caera https://m.edso0.ru/7f41c97c
77 KorepenTHble HCTOUHUKHU. Y CIIOBUS HAOIIOACHUS https://m.edsoo.ru/7f41c97c
MaKCUMYMOB U MUHMYMOB
78 Pemenue 3agau bubauroreka [JOK
79 TpuMererte wHTEpdEpeHIIH https://m.edsoo.ru/7f41c97c
butmmoreka [IOK
80 Jlngpaxius csera https://m.edsoo.ru/7f41c97c
81 JudpaxknuonHas pemeéTka. Y cnoBue HaOII0ACHUS https://m.edsoo.ru/7f41c97c
IJIaBHBIX MAKCUMYMOB
bu6nmoreka IJOK
82 Penerne sanau https://m.edsoo.ru/7f41c97c
83 [Tonepeunocth cBeTOBBIX BOJIH. [lonsipu3anus cBera hitps://m.edso0.ru/7f41co7c
butmmoreka [IOK
84 Pemerue sanas https://m.edso0.ru/7f41c97c
85 CBETOBBIE SBICHHS B IPUPOTE https://m.edsoo.ru/7f41c97c
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O0001IeHNe U cUCTEMAaTU3ALNS 3HAHUI 110 TEME

butmmoreka [IOK

86 "OnTuka" https://m.edsoo.ru/7f41c97c
87 KoHTponbHas pabota o teme «OnTuKa» https://m.edsoo.ru/7t41c97c
['paHu1bl TPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH. Bu6mmoreka LIOK
88 3aKOHBI HJICKTPOANHAMUKY U IPHHIIAII https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIBHOCTH
89 [octynaTsl cienuaibHON TEOPHUH OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
[IpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL. bub6mmoreka [IOK
90 [TpeoOpazoBanus JlopeHia. Y cioBre MpUYMHHOCTH. https://m.edsoo.ru/7f41c97c
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJJIEHNE
BPEMEHU U COKpAIlEHUE JUTUHbI
. https://m.edsoo.ru/7f41c97c
91 DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUILIbI
92 CBs13bp MaccChl C SHEPTUEH U UMITYJILCOM bubnunoreka [JOK
PETSATUBMCTCKOM YACTHUIILL. DHEPIHs TIOKOS https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
93 PaBHOBeCHOE TETIIOBOE H3ITyUeHHE
bubmunorexa LIOK
94 3axou emelerus Buna https://m.edsoo.ru/7f41c97c
95 I'mnoresa M. Ilnanka o kBanTax. @OTOHBI https://m.edsoo.ru/7t41c97c
butmmoreka [IOK
% DHEPrHs M HMITYIBC POTOHA https://m.edsoo.ru/7f41c97c
97 ®oroaddext. OnbiTel A. I'. CToneroBa. 3aKoHbI https://m.edsoo.ru/7f41c97c
doroaddexra
98 VYpaBHenue DitHmreiiHa 11 poroapdexra. "KpacHas bubnmorexa [JOK
rpanuna"” gororddexra https://m.edso00.ru/7f41c97c
99 Hasnenue ceera. OnbitTel [1. H. JIeOeneBa https://m.edsoo.ru/7f41c97c
. bubmuoreka [IOK
100 BOIHOBLIE CBOHCTBA YACTHL https://m.edsoo.ru/7f41c97c
101 Bonnsl ne bpoins. J{nuHa BonHbI ae bpoiisia u pazMepbl https://m.edsoo.ru/7f41c97c
00J1aCTH JIOKAJTU3aIMK JBIKYILEHCS YacTUIIbI
. bubmuoreka [IOK
102 KopnyckynsipHO-BOIHOBO! Ayanus3m

https://m.edsoo.ru/7f41c97c
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103 Judpakius 3JeKTPOHOB Ha KpUCTaJIaX
104 Crienuduka n3mepenuii B Mukpomupe. CooTHOLICHUS bubmumoreka [JOK
Heomnpenenéunocreii I'eiizenbepra https://m.edsoo.ru/7f41c97c
105 Permenue rpadueckux 3amau https://m.edsoo.ru/7f41c97c
.. bubmuoreka [IOK
106 Peruenne pacu€rheIx sanay https://m.edsoo.ru/7f41c97c
107 KonTtponsnast padora no temam: "OcHoBbl CTO", https://m.edsoo.ru/7f41c97c
"KopnyckyJsipHO-BOJIHOBOW Jyanu3m"
108 OnbITHI IO UCCIETOBAHUIO CTPOCHHUS aTOMa. Bu6mmoreka LIOK
[Tnanerapnas Mojenb aroMma Pesepdopaa https://m.edsoo.ru/7f41c97c
109 Tocrysnats Bopa https://m.edsoo.ru/7f41c97¢c
110 Bunel ciektpoB. CnekTp ypoBHEH 3HEPIUH aToMa bubnuoreka [JOK
BOZOpO/IA https://m.edsoo.ru/7f41c97c
111 CrioHTaHHOE U BBIHYKJEHHOE U3JIy4YE€HUE CBETA https://m.edso0.ru/7f41c97¢
Bbubnmoreka IJOK
112 Jlasep https://m.edsoo.ru/7f41c97c
Hyxnonnas monens siapa I'eitsenOepra-MBanenko. https://m.edsoo.ru/7f41c97c
113 3aps 1 MaccoBOe YUMo siapa. M3oTormel.
PagnoakTuBHOCTB
3aKOH pasinoaKkTUBHOIO pacnana. CBoicTBa bubnuoreka IIOK
114 MOHM3UPYIOIIETO U3ilydeHus. Bnusaue https://m.edsoo.ru/7f41c97c
paZlOaKTUBHOCTH HA KMBBIE OPraHu3MBbl. Jlo3uMeTpus
OHeprus CBA3U HYKJIOHOB B siApe. S I€pHBIE CUIIBL. https://m.edsoo.ru/7f41c97c
Hedext maccel anpa. Snepusie peakuuu. SnepHoie
115 peaktopsl. [Ipobaemsl yrpaBiasieMoro TepMosiiepHOTO
CHUHTE3a. DKOJIOTMYECKUE acTIeKThl Pa3BUTHUS SACPHOM
SHEPreTUKU
MeTto1bl perucTpauy U UCCIEOBaHMSI DJIEMEHTAPHBIX Bu6nanorexa [IOK
yactuil. OyHaaMeHTalIbHbBIE B3aMMOICHCTBHSL. https://m.edsoo.ru/7f41c97c
116 Bapuonsl, me30HbI 1 nenToHsl. [Ipencrasnenue o

CranmaptHoit Mmonienu. KBapk-ritooHHas MOCITb
aJpOHOB
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®usuka 3a npeaenamu CTaHaapTHord Mmoaenu. TéMHas

https://m.edsoo.ru/7f41c97c

117 matepus U TéMHasi SHeprus. EquHCTBO Qusnueckoi
KapTUHBI MUPA
118 Oransl pa3BUTHA aCTPOHOMHUHU. 3HAYCHHE aCTPOHOMHHU bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
[IpuMEeHUMOCTB 3aKOHOB (PU3HUKH I OOBSICHEHUS https://m.edsoo.ru/7f41c97c
119 MPUPOJIBI KOCMHYECKUX 00BbEKTOB. MeTO b
ACTPOHOMUYECKUX HCCIET0BaHUMN
CoBpeMeHHbIE ONITHYECKUE TEJIECKOIIbI, bubmmoreka [JOK
120 }
PajIMOTENIECKOIIBI, BHEATMOC(EPHAs aCTPOHOMHUSI https://m.edsoo.ru/7f41c97c
121 Bun 3Bé31H0T0 HeOa. Co3Be3nus, ApKue 3BE3bI, https://m.edsoo.ru/7f41c97c
IUTAHETHI, UX BUAUMOE JIBUKEHUE
Conneunas cucteMa. Cojnie. CollHeUHAas aKTHBHOCTb. bubimoreka [TOK
122 . .
Hctounuk sHeprun CosiHIla U 3BE3]T https://m.edsoo.ru/7f41c97c
123 3BE3/1bI, UX OCHOBHBIE XapaKTEepUCTUKHU. [luarpamMmma https://m.edsoo.ru/7f41c97c
"CIIeKTpaIbHBIN KJIACC — CBETUMOCTD"
124 3Be3/1bI IJIABHO 1OCIIE10BATEIbHOCTH bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
Bnytpennee crpoenue 38€31. CoBpeMeHHbIE https://m.edsoo.ru/7f41c97c
125 IIPEACTABIICHUS O IPOUCXOKIACHUHU U 3BOJIIOLIMU
CoJHIa ¥ 3B€31. DTallbl JKU3HU 3BE3]
Muineynsiii [1yte — Hama ['anaktuka. TUIbl rasakTuk. bubmmnoreka [JOK
126 N :
UéEpHble ObIphI B AApaX TaJaKkTUK https://m.edsoo.ru/7f41c97c
197 Bcenennas. Pacuiupenne Beenennoii. 3akon Xab60:ma. https://m.edsoo.ru/7f41c97c
Teopus bosbiioro B3peiBa. PenukroBoe usnyueHue
. bub6mmoreka [JOK
128 MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka https://m.edsoo.ru/7f41c97¢
129 Hepeménnslie npobaemMbl aCTPOHOMUU htips://m.edsoo.ru/7i41c97c
®usnueckuil npakTukyM 1o reme "HcecnegoBanue bubmotreka [JOK
MarHMTHOTO TIOJIS TIOCTOSIHHBIX MAarHUTOB" HJTH https://m.edsoo.ru/7f41c97c
130 "HccnenoBaHue CBOWCTB (peppOMarHeTHKOB" HITH
"HccnenoBanue IeHCTBUS IOCTOSIHHOIO MarHUTa Ha
pPaMKy ¢ TOKOM"
duznyeckuil NpakTUkyM o teme "M3mepenue cuisl https://m.edsoo.ru/7f41c97c
131 Amrnepa" wn "M3yueHnne 3aBUCUMOCTH CUJIbI AMIepa

oT cwibl Toka" win "OnpeneneHue MarHuTHOM
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WHIYKIIMU Ha OCHOBE U3MEPEHUs CHIIbl AMmepa"

132

133

134

®usznyeckuil mpakTukyM no teme "MccnenoBanue
SIBIIEHUS 2JIEKTPOMAarHuTHOM MHAYKIMH" WK
"OnpeneneHne HHAYKIIMU BUXPEBOTO MarHUTHOT'O
noJist"

®uznyeckuil npakTukyM no reme "Hccnenosanue
sBiieHus camonHAyKuuu'" win "Coopka Mozenu
AJIEKTPOMAarHUTHOTO reHepaTopa"

®uznyeckuil NpakTukyM 1o teme "M3mepenue nepuona

CBOOOJTHBIX KOJICOAHUW HUTSHOTO U TIPYKUHHOTO
MAasiTHUKOB"

butmmoreka [IOK
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c

135

136

137

Ouznyeckuil npaktukyM no teme "[IpeoOpazoBanue
SHEPruM B MPY>KUHHOM MasiTHUKE"

®uznyeckuil npakTukyM no reme "HcecnenoBanue
HEPEMEHHOT0 TOKa Yepe3 M0CIe10BaTeIbHO
COE€IMHEHHBIE KOHAEHCATOP, KaTyLIKY U pe3ucTop Uiu
"HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH
IIEPEMEHHOT0 TOKa"

®uznyeckuil npakTukym no teme "M3ydyenue
1apamMeTpoB 3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7f41c97c

bubnmnoreka IJOK
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

138

139

140

®uznyeckuil NpakTukyM 1o teme "HM3mepenue
nokaszaress npenomienus crexia” win "llomyuenue
n300pakeHMsI B CUCTEME M3 IJIOCKOT0 3epKaja U
JUH3bI"

®uznyeckuil npakTukyM no teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO pacCTOSIHMS OT BellecTBa (Ha
npuMepe KUIKUX JuH3)" unu "M3mepenue pokycHoro
pacCTOSIHUS PaCCEUBAIONIUX JIUH3"

®uznyeckuil npakTukyM no teme "Habmonenue
TuQpakiuu, UHTepGEpEeHINH U MOIIpU3aIy cBeTa”

bub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

butmmoreka [IOK
https://m.edsoo.ru/7f41c97c

141

142

®uznyeckuil NpakTUKyM 1o Teme "OnpenencHue
UMITYJIbCA ¥ SHEPTUU PENSATUBUCTCKUX YaCTHII (IO
¢dororpadusM TpekoB 3apsKEHHBIX YACTHIL B
MarHuTHOM TioJie)"

®usnueckuil NpakTuKyM 1o reme "M3mepenue
nocTossHHOM [lTaHKa Ha OCHOBE UCCIIEI0OBAHNS

https://m.edsoo.ru/7f41c97c

butmmoreka [IOK
https://m.edsoo.ru/7f41c97c
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doTtoaddexra" nnm "UccnenoBanue 3aBUCIMOCTH CHITBI
TOKA 4Y€pe3 CBETOAUO]I OT HapshkeHus"

143

144

®uznyeckuil npakTukyM no reme "HecnenoBanue
CIIEKTPa Pa3peKEHHOT'0 aTOMapPHOTO BOJOPO/IA U
U3MepeHue nocTosiHaoi Pundepra"

®uznyeckuil npakTukyM no reme "Hccnenosanue
pPaaroaKTUBHOTO (pOHA C UCIIOJIB30BAaHUEM J03UMeTpa"
i "M3ydenune norioneHus 0eTa-4yacTHil
amoMyuHIEM"

https://m.edsoo.ru/7f41c97c

bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c

145

®dusndeckuit npakTUKyM 1o teme "Habmonenus
3BE3THOTO HeOa HEBOOPYKEHHBIM TJIa30M C
MCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN IS
OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CEeBEpPHOTO
nonymapus u ssipkue 331" win "HabmoneHus B
teneckorn JIyHbl, IJIaHeT, TYMaHHOCTEH U 3BE3THBIX
CKOILICHHI"

https://m.edsoo.ru/7f41c97c

146

147

148

149

O06o0meHre U cucTeMaTu3alys 3Hanuid. Pob Ghusuku u
aCTPOHOMHUHU B DIKOHOMUYECKOM, TEXHOJIOTUYECKOM,
COITMAIBHOM U ATHYECKOH cdepax NesaTeTbHOCTH
yeJoBeKa

O0001eHne 1 cucTeMaTU3alis 3HaHui. Poirs 1 Mecto
(UMK U ACTPOHOMHHU B COBPEMEHHOM Hay4IHOI
KapTUHE MUpa

O0001eHne U cucTeMaTh3als 3HaHui. Pois
¢u3nveckoit Teopun B HopMUpOBaHUM MTPEICTABICHUN
0 (pusmveckoi KapTHHE MUpa, MEeCTO (pU3NUECKOn
KapTHHBI MUpPa B 00ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUIN O IPUPOJIE

O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110 TEME
"Kunemaruka"

bubmunorexa LIOK
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

butmmoreka [IOK
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

150

O0001IeHne 1 cucTEMaTU3aINs 3HAHUI 110 TEME
"Kunemaruka"

butmmoreka [IOK
https://m.edsoo.ru/7f41c97c

151

152

O000I11IeHNE U CUCTEMATH3ALMs 3HAHUI 10 TEME
"luaamuka"

O00011eHre 1 cUCTEMAaTU3ALMS 3HAHUHN 110 TEME
"Craruka TBEpaoro temna"

https://m.edsoo.ru/7f41c97c

butmmoreka [IOK
https://m.edsoo.ru/7f41c97c
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O0001IeHNe U cUCTEMAaTU3ALNS 3HAHUI 110 TEME

153 https://m.edsoo.ru/7f41c97c
"3aKOHBI COXpaHEHUs B MEXaHUKE"
O0o001IeHrEe U CHCTEMATHU3aLIUs 3HAHUH 110 TEME bubimoreka [TOK
154 n 4 n -
OCHOBBI MOJICKYIISIPHO-KHHETHYECKOW TEOPUH https://m.edsoo.ru/7f41c97c
155 O00011eHre U cUCTEMAaTU3aLMs 3HAHUI 110 TEME https://m.edsoo.ru/7f41c97c

"Tepmonunamuka. TeniaoBbie MalIUHbI"
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O060011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME

bubmmoreka [IOK

156 "ArperartHble cocTosinus BemiectBa. dazoBwie 1
nepexomnl"

157 O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME 1 https://m.edsoo.ru/7f41c97c
"DnekTpuueckoe mnosie"

158 O0o001IeHNEe U CHCTEMATHU3aLIMs 3HAHUH 110 TEME 1 bubimoreka [TOK
"[ToCTOAHHBIN NEKTPUUECKUN TOK"

159 O0001eHne 1 cucreMaTu3anus 3HaHui 1mo reme "Toku 1 https://m.edsoo.ru/7f41c97c
B pa3M4HBIX cpeaax”

160 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUI 10 TEME 1 bubmunorexa LIOK
"MaruaurtHoe 1moJje"

161 Peseprublil ypok. O600111eHIE U CUCTEMaTH3ALIHS 1 https://m.edsoo.ru/7f41c97c
3HaHUH N0 TeMe "DIeKTpoMarHuTHast MHAyKuus"

162 PesepBHblit ypok. O60011IeHHE U CUCTEMAaTHU3aIIHS 1 bubmunorexa LIOK
3HaHUH 10 TeMe "MexaHndeckue kojieoanus"

163 PesepBubiil ypok. O60011eHIE U CUCTEMaTHU3ALIHS 1 https://m.edsoo.ru/7f41c97¢c
3HAHUH 10 TeMe "DIeKTpOMarHuTHbIC KojieOaHus"
PesepBHblit ypok. O60011I€eHHE U CHCTeMAaTU3alINs bubmunorexa LIOK

164 3HaHUN 10 TeMe "MexaHuuecKre U 3JeKTPOMarHUTHbIE 1
BOJIHBI"

165 Peseprubiil ypok. O60011IeHHE U CUCTEMATHU3AIIHS 1 https://m.edsoo.ru/7f41c97c
3HaHui# 1Mo TeMe "OnrTuka"

166 PesepBHbIil ypok. O000IIEHNE U CHCTeMAaTH3alINs 1 bubmmoreka [JOK
3HaHui mo teme "OcuoBel CTO"

167 Peseprubiil ypok. O600111eHHE U CUCTEMATU3AIIHS 1 https://m.edsoo.ru/7f41c97c
3HaHui 1o TeMe "KopnycKymnsipHO-BOJIHOBOM Ayanu3Mm"

168 PesepBHeIil ypok. O000IIEHHE U CUCTEMATH3AIIHS 1 butGmoreka [IOK
3HaHW# 1Mo TeMe "du3uka atoma"
Peseprubiil ypok. O6001IeHIE U CHCTEMATH3AIIH https://m.edso0.ru/7f41c97c

169 3HaHU# No TeMe "du3nKa aTOMHOTO s/1pa U 1
AJIEMEHTAPHBIX YaCTHII"

170 PesepBHbIil ypok. O000IIEHHE U CHCTeMAaTH3aIIHS 1 butGimoreka [IOK
3HaHUU 10 TeMe "DIIeMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYEHUKA
1. ®usuka. 10 xknacc: Yued. ais 061eo0pazoBaTeIbHBIX OpraHn3aluii: 0a30BbIN U yriIyOJeHHbIH YpOBHH /
I'.A.Msxkumies, b.b.byxosues, Corckuii H. H. mox pen. H.A.IlapdentreBoii. — M.: [Ipocsemenue, 2019.
2. Msxumes I'.41., byxoBues b.b., HapyrunB.M.®wu3zuka: YueOnuk s 11 k1. 06meoopa3oBaTeIbHBIX
opraHu3aruii: 6a30BbIA U
yrayonennbiit yposau. — M.: [Ipocsemnienue, 2019.
3. 3apgaunuk: «CoopHuK 3ana4 1mo ¢puszuke 11 10-11 kmacco» A.IL. PeimkeBuu. [TocoOue aist
00111e00pa3oBaTeIbHBIX
yupexaenuii. Mocksa, «/Ipoda»,2006.
3. JLLA. Kupux «KOHTpOJIBHBIE U CAMOCTOSITENIbHBIE paboTHI O pu3uke». M3narensctBo « Mnekca», 2010

METOANUYECKHUE MATEPHAJIBI U1 YUUTEJIA

I'pomueBa O.W. EI'D 2022. 100 6amnoB. ®usuka: CamocrostenbHas nmoaroropka k EI'D/ O.M.I'pomriiena.-
M.: Ok3amen, 2022
Kamenenkuii C.E., Opexos B.I1.. Metoauka perieHus 3amad no Gpusuke B cpeaHei mkone. — M.:
[Ipoceemenue, 1987.
Kupuk JI.A., I'eanenmrreiin JI.3., [lux FO.U. ®usuka 10 kinacc. MeTonuueckre MaTepuansl sl yUUTEIIS.
[Ton penakuueit B.A.
Opioa. M.: Unexkca, 2005
Koposun B.A., CrenanoBa I'.H. MaTepuansl 111 MOArOTOBKY M IPOBEJCHUSI UTOTOBOM aTTeCTalliu
BBIITYCKHUKOB CpeHEN (TIOTHOM)
mkosIel o dusuke. — poda, 2001-2002
Koposun B.A., Jlemugoa M.FO. Metoaunueckuii cipaBoYHUK yuuTens ¢pusuku. — Muemosuna, 2000-2003
Mapkuna B. I'.. ®uzuka 11 knacc: noypoussle miansl 1o yueOnuky I'.51. Mskumesa, b.b. byxosiesa. —
Bonrorpaa: Yuurens, 2006

Caypos 10.A. ®uszuka B 11 knacce: Moaenu ypokos: Ku. Iyt yaurens. — M.: [Ipocsemenune, 2005

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
4. http://lwww.fizika.ru - snexTpoHHbIe yueOHHKH 110 HUHKE.
5. http://class-fizika.narod.ru - uaTepecHsie MaTepuabl K ypokam (HH3HUKHU 110 TEMaM; TECThI [0 TeMaM;
HarJIsIIHBIE M/M ITOCOOMS K YPOKaM.
6. http://fizika-class.narod.ru - BUCOOBITH HAa YpOKaX.
7. http://www.openclass.ru - nudpoBbie 00pa3oBaTeIbHBIE PECYPCHI.
8. http://www.proshkolu.ru - 6ubnmnoreka — Bcé no npenmery «dusukay.
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