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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o ¢u3uke Ha ypoBHE cpeaHero obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
NOJIOKEHUH ¥ TpeOOBaHWUM K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTPAMMBL,
npezacrasieHHbix B @I'OC COO, a Taxxke ¢ yuétoM (enepanbHOil paboueil mporpaMMbl BOCIIUTAHUS H
Konuenuuu mpenonaBanuss ydebHoro mnpeamera «®Pusuka» B 00pa3oBaTelIbHBIX OpPraHU3ALMUAX
Poccuiickoii @enepanum, peaau3yonx OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

[Iporpamma 1o ¢u3MKe oIpenenseT 00s3aTeNbHOE MPEAMETHOE COJepKaHUE, YCTaHABIMBAET
PEKOMEHAYEMYIO IOCIEI0BATEIbHOCT, HM3YUCHHsI TEM W pPa3/ieloB y4yeOHOTo mpeaMera C Y4ETOM
MEXIIPEIMETHBIX Y BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKH y4eOHOro Ipolecca, BO3PacTHBIX OCOOCHHOCTEN
oOyuatomuxcs. IIporpamma no ¢usuke na€r mpeincraBieHHe O LEIAX, COAEpPKAaHUU, OOLIEH cTpareruu
0o0y4YeHHs, BOCIHMTAaHUS M Pa3BUTUS OOy4arOMIMXCs CpeacTBaMH ydeOHoro mnpenmera «®Dusmkay Ha
yriay0nEHHOM ypOBHE.

N3yuenne kypca  Qu3MKM  yrIyONE€HHOrO  ypoOBHS — IO3BOJIIET — peajau30BaTh  33JauyM
npoeCCHOHATIBPHON OpHUEHTAlluM, HaNpaBJIeHO Ha CO3JaHMe YCJIOBUH JUIsl HPOSBIECHUS CBOMX
WUHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OOYYaIONIMMCS, KOTOphIe HEOOXOIUMBI ISt
IPOJIOJDKEHHS 00pa30BaHUsl B OPraHU3ALUAX MPO(ECCHOHATFHOTO 00pa30BaHUs MO PAa3IMYHBIM (PH3HKO-
TEXHUYECKUM U MH)KEHEPHBIM CIIELIUAIBHOCTSM.

B nporpammMe no ¢usnke onpenensrorcs IUIAHUPYEMbIe pPe3yJbTaTbl OCBOECHUS Kypca (DU3MKHM Ha
YPOBHE CpeJHero odiero o0pa3zoBaHUs: JIMUYHOCTHBIE, METAIIPEIMETHBIE, NIPEAMETHbIE (Ha YriyOiaEHHOM
ypoBHe). HayuHO-MeTOHONOrMYecKod OCHOBOM Uit pa3pabOTKM TpeOOBaHW K JIMYHOCTHBIM,
METaIlpeIMETHbIM U IPEIMETHBIM pe3yJibTaTaM OOY4aroLIMXCsl, OCBOMBILUX INporpammy Io (usmuke Ha
YPOBHE CpelHEero obuiero oopa3zoBaHus Ha YriyOJEHHOM YpPOBHE, SBISETCS CUCTEMHO-IESTEIbHOCTHBIN
MOJXO/I.

[Tporpamma o (pu3mKe BKIIOYAET:

IUIAHUPYEMbIe pe3yJbTaThl OCBOGHHS Kypca (M3MKM Ha YIIIyOJEHHOM YpOBHE, B TOM 4HCIE
IpeMETHBIE PE3YJIbTaThl MO T0/1aM 00YUYEHHUS;

cojiepxkanue yueOHoro npeamera « Ou3nkay 1mo rojaMm 00ydeHusl.

[IporpamMma mo ¢u3uke MMEET MPUMEPHBIN XapakTep U MOXKET ObITh HCIOJB30BaHA YUUTEISIMU
(U3UKHU 17151 COCTABICHUS CBOUX pabOYUX MPOrpaMM.

[TporpamMa mo (u3MKe HE CKOBBIBAE€T TBOPUYECKYIO HMHULMATHBY Y4YHMTEIeH M IpeaoCTaBiseT
BO3MOXXHOCTH JJIsl peall3allud pa3IMYHbIX METOJMYECKHUX IOJIXOJO0B K IMpernojaBaHui0 (U3MKK Ha
yriayO0iI€HHOM YPOBHE MPH YCIOBUU COXPAHEHUS 00s3aTeNIbHOM YacTH CO/Iep KaHUsl Kypca.

dusmka Kak Hayka o Hanbosiee 00IMX 3aKOHAX MPUPOIbI, BHICTYIAS B KA4eCTBE Y4eOHOI0 peaMeTa
B IIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIaJ B CHCTeMY 3HaHUI 00 okpyxaromem mupe. IlIkompHBINH Kypc
(GU3MKHN — CUCTEMOOOPa3YIOLIUH U €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB, MOCKOIBbKY (PU3NYECKUE
3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U ABJIEHUH, H3yd4aeMbIX XUMHeH, Onosorueil, pusndeckoii reorpadueit
U acTpoHoMuel. Mcnonb30oBaHWe U aKTMBHOE NMPUMEHEHUE (PU3MUECKUX 3HAHUM OMpEeAesnio XapakTep U
OypHOe pa3BHTHE pa3HOOOpa3HBIX TEXHOJOTHH B chepe dHEpPreTHKH, TPaHCIOpTa, OCBOCHHMS KOCMOCA,
MOJIy4YEeHHUsI HOBBIX MaTEpHajoB C 3aJlaHHBIMHU CBoiicTBaMu. V3ydeHnue (pu3nKy BHOCUT OCHOBHOM BKJIaJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOydaromerocs, B (OPMUPOBAHHE YMEHHM
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS NP BHIMOIHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUI.

B ocHoBy kypca (pu3MKM Ha ypOBHE CpelHEro o0Iero o0pa3oBaHMs MOJIOKEH P HIIeH, KOTOpbIE
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBMH C HEW KypC ABISETCS JIOTMYECKH 3aBEPLIEHHBIM, OH
COJEPKMUT MaTepual M3 BCEX pa3/lelnoB (U3MKM, BKIIOYAET KAaK BOINPOCHl KJIACCHYECKOM, Tak H
COBPEMEHHOW (DU3UKH.



Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW Mmarepuan Kypca (QU3MKHM OOBEIMHEH BOKPYT
¢u3nueckux Tteopuil. Benymum B Kypce sABiseTcss (OpMHpPOBaHHE MPEICTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mpeAnojaraeT MCHOJb30BaHUE T'yMaHUTAPHOIO
noTeHImaza GU3NIECKON HaAyKH, OCMBICTICHHAE CBS3H Pa3BUTHUS (DU3HUKH C PA3BUTHEM OOILIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU MpoOIeMaMu.

Hoea npuknaonou nanpagrennocmu. Kypc @u3Mku yriayOGiEHHOrO ypOBHsI Ipenrosaraet
3HAKOMCTBO C LIMPOKMM KPYrOM TE€XHUYECKHMX M TE€XHOJOTMYECKHX IPUIIOKEHUN M3YyYEHHBIX TEOpUN U
3akoHOB. [Ipu 3TOM paccMmarpuBalOTCs Ha YpOBHE OOIIMX MPEACTaBICHUI M COBPEMEHHBIC TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTUH.

Hoea rkonocuzayuu peannusyercss IOCPEICTBOM BBEACHUS HJIEMEHTOB COZIEPIKAHUS, MOCBAIIEHHBIX
HKOJIOTHUECKUM MPOOIEeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKke 00CyKACHUs IPo0IeM pallMOHATBHOTO MPUPOIOTIOIB30BAHMS U AKOJIOTHYECKON O€30MaCHOCTH.

OcBoeHnue cofiepkaHus MporpamMmbl 0 (PU3MKE JOIKHO OBITH MOCTPOEHO HA MPUHIUIAX CUCTEMHO-
JesTeIbHOCTHOTO mnoaxona. /s ¢u3uku peanuzanusi 3TUX HNPUHIUIOB 0a3UpyeTcss Ha HUCHOJIb30BaHUU
CaMOCTOSITENIFHOTO SKCIEPUMEHTa KaK TOCTOSHHO JeicTByromero ¢akropa ydeOHoro mpomecca. s
yriayOnEHHOTO YpOBHS — 3TO CUCTEMa CAMOCTOATEIBHOIO YUYEHHYECKOTO 3KCIIEPUMEHTA, BKIIFOYAOILErO
(GpoHTaJbHBIE YUEHUYECKHE OIBITHI IPH W3Y4YEHUU HOBOIO MaTepuaia, JadopaTopHble paboThl U pabOThI
npaktukyma. IIpu 3ToM BO3MOXKHBI J1Ba crioco6a peanusanuy GU3n4eckoro npakTukyma. B nepsom ciydae
NPaKkTUKyM TpoBoauTcs au6o B koHie 10 m 11 xiaccos, b0 mocie mepBoro u BTOPOTO MOJIYTOJUH B
Ka)XJIOM M3 9THX KJaccoB. BTopoii crocod — 3To nHTerpanus padoT MpakTUKyMa B CHCTEMY J1a00paTOPHBIX
paboT, KOTOpPbIE MPOBOAATCS B Ipoliecce U3yueHus paszzena (temsl). [Ipu 3Tom noa padboraMu npakTukyma
NOHMMAETCS CAMOCTOATEIBHOE MCCIEAOBAHNE, KOTOPOE IPOBOIAUTCS IO PYKOBOJACTBY CBEPHYTOTO,
000011EHHOTO BHJ1a O€3 MOIIaroBo HHCTPYKLUH.

B mporpamMe mno ¢usnke cucreMa YYEHHMYECKOro OJKCHEpPUMEHTa, JabopaTopHbIX paboT u
NpakTUKyMa TMpEJACTaBlIeHa €AWHBIM TIepeyHeM. BbpIOOp TeMaTMKH s 3TUX BHUAOB YYECHHUYECKUX
NPaKTUYECKUX pabOT OCYLIECTBISETCS Yy4YaCTHUKaMH 00pa30BaTeNbHOTO IMpolecca HCXOAs U3
0COOEHHOCTEH MOYPOYHOIO IJIAHUPOBAHUA M OCHalleHusl kaOuHeTa ¢u3uku. [Ipu 3Tom obecrieunBaeTcs
OBJIaJIcHUE OOYYaloIIMMUCS YMEHHUSMH IPOBOAMTH NpPSMbIE U KOCBEHHbIE H3MEPEHHS, UCCIIECIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEIUYHMH U MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEASIOKEHHBIX THIIOTE3.

bonbiioe BHMMaHHE YAENAETCS PELICHWIO PAacuyETHBIX M KAauyecTBEHHBIX 3azad. Ilpu stom ais
pacu€THBIX 3a7a4y MPUOPUTETOM SBIIAIOTCS 3aJaud C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOM (PU3MUecKOn
MOJIEJIbIO, TO3BOJISIONINE MPUMEHATh M3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OIHOrO paszena
Kypca, TaK W MHTETpUpYys IPUMEHEHHE 3HAHWM W3 pa3HbIX pas3fenoB. J[Is KaduecTBEHHBIX 3a]ad
INPUOPUTETOM SIBIAIOTCSA 3aJaHMs Ha OOBSICHEHUE/TpeACKa3aHue MpOTeKaHUs (PU3NYECKHX SIBICHUN U
MIPOIIECCOB B OKPYXKAIOIMIEH JKU3HU, TPeOyomue BbIOOpa (pu3nyeckord MOJENTH Il CUTYaIllud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO k MarepuanbHO-TEXHHUYECKOMY OO0ECIeUEeHHUIO
y4eOHOro mpoiecca Kypc (U3MKM yriiyOJEHHOTO YPOBHS Ha YpPOBHE CpeaHero ooumiero odpa3oBaHus
JIOJDKEH M3y4daThCsl B YCIOBHSX MPEIMETHOro KabuHeta. B kabunere pu3uku 10MKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpyIOBaHME JJIsl BBINOJHEHHUS YKa3aHHBIX B Mporpamme Mo (U3NKE YYEHMUECKHX
OTIBITOB, TJa0OPATOPHBIX PabOT U pabOT MPAaKTUKYMa, a TAKXKe JIEMOHCTPAallMOHHOE 000pyI0BaHUE.

JleMoHCTpanoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIMIIOM MUHUMAaJIbHON
JOCTAaTOYHOCTH M OOECleYrBAaeT MOCTAaHOBKY IEPEUMCIEHHBIX B MIpOrpaMMe MO (DU3HMKE KIIFOYEBBIX
JEMOHCTpallMi s HUCCIENOBaHMs  M3ydaeMbIX SBIGHUH M TPOLECCOB, SMIHUPUYECKUX U
(yHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JlaGopaTtopHoe 00OpyaOBaHHE JUISI YYCHMUYECKMX NPAKTUYECKUX padoT QopMmHpyeTcsi B BHUIE
TEMAaTUYECKUX KOMIUIEKTOB M oOecneumBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JBYX OOYYalOIIMXCS.
TemaTnueckne KOMILIEKTHI JIAOOPATOPHOrO 0OOPYJOBAaHUS JOJIKHBI ObITh MOCTPOCHBI HA KOMIUIEKCHOM



WCTIOJIb30BAaHUU aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B
BHJIE ITU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU LEJIAMH U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaAHUU SBISIOTCS:

¢dbopMHpoBaHUE UHTEPECA U CTPEMJICHUS 00YJaIOLINXCSl K HAYYHOMY M3yYSHHIO TIPUPO/IbI, pa3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

pa3BUTHE NPEJCTABICHUA O HAYYHOM METOJE MO3HaHWs U (OpMHpOBAHHE MCCIEI0BATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3Y4YCHHsT OCHOB CTPOCHHUS MAaTEepPUU U
(byHIaMEHTABHBIX 3aKOHOB (PH3UKH;

dbopMupoBaHue yMEHUU OOBSACHATH SBJICHHSI C MCIOJIB30BaHHWEM (U3NYECKUX 3HAHUI U HAyYHBIX
JI0Ka3aTeNbCTB;

¢dbopMHpOBaHUE TPEACTABICHUN O POIH (PU3UKH [T Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHIi;

pa3BUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oymaymed npodecCHOHATbHONW esSTENbHOCTH,
CBSI3aHHBIX C (PU3MKOM, TOJTOTOBKA K JallbHEHIIeMy 00yUYeHHUIO B 5TOM HaIlPaBJICHUU.

Joctuxenne 3TUX 1Lened oOecreunBaeTcs pELIEHUEM CIEAYIOIUX 3a/lad B IPoLecce H3ydyeHUus
Kypca (pHU3MKH Ha ypOBHE CPETHEro 00IIEero 0Opa3oBaHUs:

NpUOOpETEeHUE CUCTEMBbl 3HaHHMM 00 00muX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX,
BKIIIOUAsi MEXaHUKY, MOJIEKYJSpHYIO (GU3HKY, DJEKTPOJUHAMHUKY, KBAHTOBYIO (U3UKY M DJIEMEHTHI
acTpo(hu3uKw;

dbopMHupoBaHHE YMEHHI TPUMEHSITh TEOPETUUECKUE 3HAHUS JJIsi OOBACHEHHS (PU3NUYECKHX SIBICHHUIMA
B IIPUPOJIC U JJISl IPUHATHUS IPAKTHUECKUX PEUICHUI B OBCEAHEBHON KHU3HU;

OCBOCHME CIOCOOOB pelIeHMs pa3IMYHbIX 3aj]ad C SBHO 33/JaHHON (U3MYECKO Mojenbio, 3ajad,
M0JIpa3yMEeBalOIINX CaMOCTOSITENIbHOE CO3JaHue (PU3MUEeCKON MOJIeNH, aJeKBAaTHOW YCIOBHSM 3ajaud, B
TOM YHCIIE 3a]1a4 UHKEHEPHOT'0 XapaKTepa;

MOHMMaHWe (U3MYECKUX OCHOB M TMPHUHIMIIOB JCHCTBHS TEXHUYECKHMX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE  METOJAaMU  CaMOCTOSITEJIbHOTO  IUIAHMPOBAHMSA W NPOBEACHHUS  (PU3MUECKHUX
SKCIIEPUMEHTOB, aHaJN3a M UHTEpIpEeTalud MHPOpMAIUH, ONPEIENICHUS JTIOCTOBEPHOCTH IOIYYEHHOIO
pe3yibTara;

CO3/laHMe YyCJIOBHUH JUIsI  Pa3BUTHS  yMEHUIl  MPOEKTHO-UCCIENI0BATEIbCKONW, TBOPYECKON
NeSITENIbHOCTH;

pa3BUTHE UHTEPEca K chepam mpodheCcCHOHATBLHOM IS TEIBHOCTH, CBI3aHHOM C (PU3HKOM.

B cootBerctBun ¢ TpebdoBanusmMu PI'OC COO yrnyOnéHHBIM ypOBEHb M3Y4eHHUs Y4eOHOro
npeamera «@Pu3MKa» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS BbIOMpaeTcss OO0Yy4aroLUMHUCH,
IUTAHUPYIOIMMU TPOAOKEHNE 00pa30BaHMsl 110 CIENUATBHOCTAM (PU3HKO-TEXHUUECKOTr0 IPOoduIIs.

Ha wsydenune ¢usuku (yriayOn€HHBI ypOBEHB) Ha YpPOBHE CpeaHero oOImero oOpa3oBaHUS
orBojuTcs 340 gyacos: B 10 kmacce — 170 gacoB (5 yacoB B Heneno), B 11 kinacce — 170 gacoB (5 yacoB B
HEJIETTIO).

[Ipennaraemslii B mporpaMMe 1o (hpu3uke nepeueHb J1a00paTOPHBIX U MPAKTUYECKUX padoT SIBISETCS
PEKOMEH/I0BaHHBIM, YYHUTENb JielaeT BBIOOp MPOBEACHHUS JIaOOpaTOPHBIX PabOT W ONBITOB C Y4YETOM
WHIUBUTYAJIbHBIX OCOOEHHOCTEH 00yJarommxcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

dusnka — pyHaaMEeHTalIbHAs HayKa o pupoae. HaydHslil METO MO3HAHUS U METO/IbI CCIICOBAHUS
(U3NIECKUX SIBIICHHM.

DKCHepuMEHT U TeOpus B Ipolecce Mo3HaHus nmpupoibl. Habmonenue u sKkcrepumMeHT B pU3UKe.

CrniocoObl u3MepeHusi (pU3NUECKUX BEIUYMH (aHAJIOTOBbIE W LIU(PPOBBIE U3MEPUTEIbHBIE MPUOOPHI,
KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pu3nuecKkux BenuyrH (a0COTIOTHAS U OTHOCUTEIIbHAS ).

MonenupoBanue ¢Gu3NYECKUX SBICHUNA M MPOILECCOB (MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE
TeNOo, UeanbHas KHUAKOCTh, UACATBHBIN ra3, ToueyHbId 3apsaa). [umoreza. @u3zndeckuil 3aKoH, TPaHUIIbI
€ro NpUMeHUMOCTU. PU3nUecKasi TEOpHUs.

Pose u mMecTo Qu3uku B popMHUPOBaHUHM COBPEMEHHOW HAayYHOW KapTHHBI MHPA, B MPAKTHYECKON
JeATEIbHOCTH JIFO/ICH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenue cuibl TOKA M HAINpsDKEHHUS B LIEMM MOCTOSHHOIO TOKAa IPH IOMOIIM aHAJOTOBBIX U
U(PPOBBIX U3MEPHUTEIHHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoii mabopatopueit nmo ¢usuke. [Ipumepsl n3mepeHus: GU3NYECKUX BETUUHH
IIPU OMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrnxkeHre. OTHOCUTEIBHOCTh MEXaHNYECKOTO JBHKEHUS. CHcTeMa OTCUETa.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BekTop MaTepHaIbHON TOYKH, €70 IPOEKIIUU HA OCH CUCTEMBI KOOpAUHAT. TpaekTopus.

[TepemenieHne, cKOpocTh (CpeaHsisl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHHE MaTepualbHON
TOYKH, UX NPOEKIMU HA OCH CUCTEMBI KoOpANHAT. CI0’)KEHUE NIEPEMEILIEHNN U CIIOKEHHE CKOPOCTEH.

PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSAMOJIMHENHOE JBHUKEHHUE. 3aBUCUMOCTb KOOPAUHAT, CKOPOCTH,
YCKOpPEHUS U MMYTH MaTepUaIbHON TOYKU OT BPEMEHH U UX TPaPUKH.

CBobOosiHOE nasieHne. Y cKopeHne cBoO0HOro najieHus. [IBuxenue tena, OpoleHHOro Mol yrioM K
TOPU30HTY. 3aBUCHUMOCTb KOOPJIMHAT, CKOPOCTH M YCKOPEHMs MaTepUaIbHOW TOYKHM OT BPEMEHHU M HX
rpauKu.

KpuBonunerinoe npmxenune. [[Brmkenne MaTepruaibHON TOYKU 1O OKPYKHOCTH. YTJI0Bas U JIMHEHHAS
ckopocth. Ilepmox wm wyactora oOpamenus. lleHTpocTpemMutensHoe (HOPMalIbHOE), KacaTeIbHOE
(TaHTeHIIMAIFHOE) U MIOJTHOE YCKOPEHHE MaTepHabHONW TOUKH.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE MPOLECCH: CIUIOMETP, JABM)KEHUE CHapSIOB,
LEeNHbIe, IecTepEHYAThIe U pEMEHHBIE NTepelaul, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, MIITIOCTPALNS KHHEMATUYECKUX XapaKTEPUCTHUK JABH)KEHUS.

CriocoObI uccae10BaHus ABIKCHUN.

NnnrocTpanus npeneapHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue MBIKEHHH C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue CkOpocTH Npy ABUKEHUHU IO OKPYKHOCTH.



[IpeoOpazoBanme yriioBO CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTeW, TPACKTOPH, CKOPOCTEHN JABMXKEHHUSI OJIHOTO U TOTO K€ Tella B Pa3HbIX CHCTEMax
OTCU€Ta.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEIEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHne yCKOpEeHMsI IIpU MNPSMOJIMHEMHOM pPABHOYCKOPEHHOM [BHJKCHHHM [0 HAKJIOHHOU
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepeHne yCKOpeHHs CBOOOJHOTO TMajaeHus (PEKOMEHJOBAaHO HCIONIb30BaHHE LU(POBOH
nabopaTopun).

W3yuyeHne JABWXKEHHs Tesa, OpoOLIEHHOro TIopu3oHTanpHO. IIpoBepka rumoressl 0 MHpsIMOH
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO TOJIETA M HAYAJIbHOM CKOPOCTBIO Tela.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSHHOW 110 MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH IEpUOAa OOpaIlleHUsI KOHUYECKOTO MasiTHUKA OT €ro MapamMeTpoB.

Tema 2. lunamuxa.

IlepBeiit 3akoH HetoToHa. HepimanbHble cucteMbl orcuéTa. [IpuHuun oTHocutenbHOCTH ['anumes.
Heunepuuansueie cuctemMbl 0TcUY€Ta (ONpeaeneHue, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HbroToHA /1711 MaTEpUAIBHONW TOYKHU.

Tperuii 3akoH HproTOHA U1 MaTe€pUaIbHbBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTb IPABUTALIMOHHON U MHEPTHON MacChl.

Cwia TspKecTH. 3aBHCHUMOCTh YCKOPEHHSI CBOOOJTHOTO IMaJIeHUsl OT BBICOTHI HaJ TMOBEPXHOCTHIO
MJIaHEThl U OT reorpaduyecKol mUpoTHl. J[BrkeHne HEOECHBIX TeNl U MX CHYTHUKOB. 3akoHbl Kemepa.
[lepBas kocMHuuecKasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJBKEHHUS M cuia TpeHus 1nokos. Koaddumment
TpeHus. Cuiia CONMPOTHUBIICHHS TIPHU JABHKEHUH TeJIa B )KUIAKOCTH WM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH
OTHOCUTEJIBHOTO JIBUKEHUS.

Hasnenue. 'unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuuecKkne ycTporuCTBa U TEXHOJOTMYECKHUE MPOIECCHI: MOIIINUITHUKH, ABUKEHHE NCKYCCTBEHHBIX
CITyTHHUKOB.

Hemoncmpayuu.

Habnronenne ABMXEHUS TN B MHEPIHAIBHBIX M HEMHEPIHAIBHBIX CHCTEMax OTCYETA.

[IpyuHIUIT OTHOCHTEIBHOCTH.

Kavenue aByX HWJIMHIAPOB WM IIAPOB PA3HOM MACChl C OAMHAKOBBIM YCKOPEHHWEM OTHOCHUTEIBHO
HEUHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHHME PaBHOACHCTBYIONIEH MPUIOKEHHBIX K TEIy CHJI C MPOU3BEIEHUEM MAcCChl TE€Jla Ha €ro
YCKOpPEHHE B MHEPLHAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIHTATE B3aUMOICHCTBHS TEN.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTts.

Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[lenTpobOexHbIE MEXaHU3MBI.

CpaBHEeHHE CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

N3mepenne paBHOAEHCTBYIOMIEH CUJI PU JBMKEHUU OpycKa 1Mo HAaKJIOHHOM TUIOCKOCTH.



[IpoBepka TUNOTE3bl O HE3aBUCUMOCTH BPEMEHHU ABMXKEHUS Opycka MO0 HAaKJIOHHOM IMJIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanue 3aBUCMMOCTU CUJI YIIPYTOCTH, BOZHUKAIOIIMX B IPY)KMHE U PE3UHOBOM oOpasle, OT
ux nedopMarum.

W3yueHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JIETKHil OJI0K.

W3mepenue kodhGuIieHTa TpeHMs 10 BEJIMUUHE YIII0BOTo Kod(duirenta 3aBucuMoctd Frmp(N).

HccnenoBanue ABIKEHHsI Opycka IO HAKJIOHHOW IUIOCKOCTH € TEPEeMEHHBIM Ko3(duumeHTom
TPEHUSI.

N3yuenune ABMKEHUS Irpy3a HA BaJLy C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpoe Teno. IlocTynarenpsHoe M BpaliaTenbHOE JBUKEHHE TBEPAOro Tesia. MOMEHT
CUJIBl OTHOCHUTENIbHO OcH BpaumieHus. Ilnedo cunbl. CnokeHue CUJl, NPUIIOKEHHBIX K TBEPAOMY Telly.
LleHTp TsKECTH Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYHMBOE, OE3pa3InYHOE PABHOBECHE.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IMPOLECChl: KPOHIUTEWH, CTPOUTENbHBIM KpaH,
pemeéryarbie KOHCTPYKIIUU.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHre KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0MIA/(b ONOPHI.

Tema 4. 3akonvl cCOXpaneHusn 6 MexanukKe.

NmMmynsc  MaTepuaqbHOW TOUYKH, CHCTEMBl MaTepUalbHBIX Touek. LleHTp wmacc cucremsl
MaTepuaibHbIX TOUeK. TeopeMa o ABMKEHUH LIEHTPa Macc.

NMiynbC cUIlbl 1 I3BMEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

MowmeHT umnynabca MaTepuanbHOM Touku. [IpeacraBieHue o COXpaHEHHMM MOMEHTa MMIYJbCa B
LHEHTPaJIbHBIX MOJIAX.

PaGora cuiibl Ha MaoM U Ha KOHEYHOM TepemenieHuu. ['paduueckoe mpeacTaBieHue padoThl CUTIBL.

MOUIHOCTh CHJIBL.

Kunernyeckass sHeprusi marepuajibHOil Touku. Teopema 00 M3MEHEHMHM KHHETHYECKOM 3Hepruu
MaTepualbHOU TOUKHU.

[loTeHumanbHble W HeMOTEHUHMaNbHbIE cuibl. [loTeHuuanbHas sHeprus. lloTeHuuanbHass SHEprus
ynpyro aedopMHUpOBaHHON MpyXuHBL. [loTeHIMaNbHAsE DHEPTUS Tejia B OJHOPOAHOM TPAaBHTAIIHOHHOM
nosie. [loTeHnmanpHas sHEPrys Teja B TPABUTAIIMOHHOM I10JIE€ OJHOPOJHOTO Imapa (BHYTPH M BHE IIapa).
Bropas kocMuueckasi cKopocTb. TpeThsi KOCMUYECKAs] CKOPOCTb.

CBs13b pabOTHI HEMOTEHITMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKON dHEePTUU CUCTEMBI Tell. 3aKOH
COXPAHEHHUsI MEXaHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyuM U1 HACATBHON KUIAKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUS MEXAHUYECKOMN
DHEPIHUH.



TexHu4yeckne yYCTpPOHMCTBA M TEXHOJIOTMYECKUE IMPOILECCHI: JBUKEHUE PAKET, BOJOMET, KOIED,
NPYKUHHBIA IHCTOJIET, TUPOCKOTL, (PUTYPHOE KaTaHHE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBMXKEHUE.

N3MepeHnne MOILHOCTH CHUJIBI.

W3MeHeHne 3HEpruM Teja IPU COBEPIIEHNUN PAOOTHI.

B3auMHbIe npeBpanieHus: KWHETUYECKOM U MOTEHIMAIBbHOW SHEPTruil MpU JEUCTBUM HA TEJIO CUJIbI
TSYKECTU U CUJIbl YIIPYTOCTH.

CoxpaHeHue SHepTUr Ipu CBOOOTHOM TAICHHU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, nPAKMuKym.

N3mepenne umnysbca Tena no TOpMO3HOMY ITYTH.

H3mepeHue CUibl TATH, CKOPOCTH MOJIEIH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEla C UMITYJIbCOM CUJIBL.

HccenenoBanue COXpaHEHUS UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHH.

N3mepeHrie KWHETUYECKOM SHEPTUU Tejla 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIBHOM SHEPTUU MPYKUHBI C pabOTON CHIIBI TPEHUSI.

Omnpenenenue padbOThI CHIIBI TPEHUS IPU ABUXKEHUU TeJla IO HAKJIOHHOM IUIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHoBHbIE MONOXKEHHST MoOJeKyIsipHO-KuHeTH4eckoi Tteopun (MKT), ux omeiTHOe 0OOCHOBaHHE.
Huddysus. bpoyHoBckoe ABMkeHHE. XapakTep JBUKEHUS U B3aUMOJEUCTBUS YacTHIl BellecTBa. Moaenu
CTPOEHUS Ta30B, )KMJKOCTEN U TBEPABIX TE€T U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3TUX MOJIENEH.
Macca u pazmepsl Moiiekyl (atomoB). KonnuectBo Bemectsa. [loctosiHHas ABorajpo.

TennoBoe paBHoBecue. Temmneparypa u criocoOsl e€ usmepenus. lllkana remneparyp Llenscus.

Mogens wnaeanbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKONW TEOpPUH: YACTHUIBI Ta3a JBHKYTCS
XaO0TUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

['a3oBele 3akoHbl. YpaBHeHMEe MenzaeneeBa—Knanelipona. AOcomioTHass Temmeparypa (IIkana
temneparyp Kenbsuna). 3akon Jlansrona. M3omporecchl B H€albHOM ra3e ¢ MOCTOSHHBIM KOJHYECTBOM
BenlecTBa. ['paduueckoe npeacraBieHre U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3pb MeXAy JaBJICHUEM U CpeJHeHd KHHETUYECKOW »SHEeprueil MOoCTyNaTeabHOro TEeIMJIOBOI0
JBIDKEHUS MOJIEKYJT MJICAIbHOTO Ta3a (OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KHHETHUECKOW TEOpuH
HJIeaJIbHOTO Ta3a).

CBs3p  aOCOJIIOTHOM TeMITepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO CpeaHEH KHHETHYECKOU
SHEPIrHel MOCTYNaTeNIbHOTO TEIIOBOTO JBUKEHNUS €€ YaCTHL.

TexHuueckue yCTPOHCTBA W TEXHOJOTMYECKHE IPOLIECCHl: TEPMOMETp, OapoMeTp, MOIydeHue
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopnenn NBUKEHNS YaCTHUI[ BELIECTBA.

Mojenb 6pOYHOBCKOTO JTBH)KEHUSI.

Buneoponuk ¢ 3anuchio peaqbHOro OpOYHOBCKOTO JIBUKEHUS.

Huddy3us xuakocTei.

Mogens onbiTa lllTepHa.

[IpuTsxeHue MOJIEKYII.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

Habmonenue u ncciaenoBaHue U30MPOLIECCOB.



Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomeol, nPAKMUKYM.

HccnenoBanue mporecca YCTaHOBJICHHUS TEIUIOBOTO PABHOBECHS MPH TEINIOOOMEHE MEXIy ropsiueit
Y XOJIOJHOM BOJOM.

H3ydeHne n30TepMUYECKOro npoiiecca (peKoMeHA0BaHO HCIOIb30BaHue LKu(poBoii 1aboparopun).

N3yueHnune n30X0pHOTro Imporecca.

N3yuenne n3006apHOTO mporecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmonunamuueckas (TJ) cucrema. 3agaHue BHEMIHUX YCIOBUK JUII TEPMOJIWHAMHYECKOU
cuctembl. BHelHue 1 BHyTpeHHUE napaMeTpbl. [lapaMeTpbl TEpMOIMHAMUYECKON CUCTEMBI KaK CpEeIHUE
3HAUEHUS BEIMUYUH, ONMCBIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamuku. CaMonpou3BOJIbHAS pelaKcalurs TePMOAMHAMUYECKON CUCTEMBI
K TEIJIOBOMY PaBHOBECHUIO.

Mogens uacaNbHOro rasa B TEPMOJMHAMHUKE — CHCTEMA YpPAaBHEHMM: ypaBHeHUE MeHueneeBa—
Kianelipona u BeIpakeHUEe Il BHYTPEHHEH JHEPrUH. YCJIOBHS NPUMEHUMOCTH 3TOM MOJCIIH: HU3Kas
KOHLIGHTpalUsl YacTHI], BBICOKME TeMIEpaTypbl. BelpakeHue uisi BHYTPEHHEW 3HEPruy OJIHOATOMHOTO
UJ€abHOTO rasa.

KBazucrarnueckue 1 HECTaTHYECKUE IPOLIECCHI.

OnemenTapHas pabora B TepMoanHamuKe. Brramcienue pabotel mo rpaduky mnporecca Ha PV-
JuarpaMme.

Temonepenaya Kak crnoco0 M3MEHEHUs BHYTPEHHEH SHEpPruu TEePMOJAMHAMUYECKOW CHUCTEMBI 0e3
coBepuieHus padoTel. KoHBeK1MSI, TEIIONPOBOAHOCTD, U3JIyUYEHHE.

KomnyectBo Temnorel. TerutoéMkocTh Tenma. YaenpHas M MOJIApHAas TEIUIOEMKOCTH BEIIECTBA.
VYpaBHenue Maiiepa. YaenpHass TeEIUIOTa CrOpaHUs TOIUIMBA. Pacyér KOIMYECTBA TEIUIOTHI IIPU
tertonepenayde. [lonstue o6 anuabaTHOM mporecce.

[lepBbiii 3aK0H TepMoauHaMUKU. BHyTpeHHss sHeprusa. KoanuecTBo TemiaoTel M paboTa Kak Mepbl
M3MEHEHUs BHYTPEHHEH dHEpPTrur TEPMOAMHAMUYECKON CHCTEMBI.

Bropoil 3akoH TEpMOAVMHAMMKHM [UIsl PABHOBECHBIX IIPOLIECCOB: 4YEPE3 3aJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOJAMHAMUYECKOM CUCTEMBbI TPOXOANT €AMHCTBEHHAs ajuadara. AGCONIOTHAS TeMIIEpaTypa.

BTopoii 3aK0H TEPMOJMHAMUKH JUIsI HEPABHOBECHBIX MPOLECCOB: HEBO3MOKHO IepeaaTh TEIIIOTY OT
Oosee xonogHOro Tena k Oonee HarperoMmy Oe3 komneHcauuu (Kmaysmyc). HeoOpatumocTs npupoHbIx
IIPOLIECCOB.

[Ipunnuune! aeiictBus Ternossix MamuH. KITI.

MakcumanbHoe 3Haduenune KIIJI. [{ukn Kapno.

OKOJIOTMYECKUE AaCHEeKThl MCIOJb30BaHUS TEIUIOBBIX JBUrarened. TemioBoe 3arps3HEHHE
OKPYKaroILEe Cpebl.

TexHUueckue ycTpocTBa U TEXHOJIOTMUECKUE MPOLIECCHI: XOJIOIMIbHUK, KOHAUIIMOHED, TU3EIbHBIN
U KapOIOpaTOpHBIN ABHUraTeld, mapoBas TypOHMHA, MOJTY4YEHHE CBEPXHHU3KHX TEMIeEepaTryp, yTUIU3alus
«TETJIOBBIX» OTXO/I0B C UCIOJIB30BaHUEM TEIJIOBOTO HACcOCA, YTHIIM3AlMs OMOOPTaHUYECKOro TOIUIUBA JUIsS
BBIPAOOTKH «TEIJIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHyeCcKOM pacIlIupEeHUH.

Bo3nyiiHoe oruuBo.

CpaBHeHuE YIENbHBIX TEIUIOEMKOCTEH BEILLIECTB.

CriocoObl U3MEHEHUs BHYTPEHHEW YHEPTUU.

HccnenoBanue aguabaTHOTo mpoiiecca.



KomnbroTepHbie MOAENH TEMIOBBIX IBUTATENEH.

Yuenuueckuit skcnepumenm, nabopamopusie pabomot, npaKMUKym.

N3mepenue yaenbHOU TeI0EMKOCTH.

UccnenoBanue nponecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOrO Mporecca.

N3ydeHune B3aMMOCBA3M 3HEPTUM MEKMOJIEKYJIAPHOTO B3aWUMOJCUCTBUS U TEMIIEPATYPbl KUIEHUS
JKUJIKOCTEH.

Tema 3. Azpecammnvie cocmosanusn eeuwgecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcalus. Vcrmapenue u kumneHue. Y iejabHas TerioTa mapooopa3oBaHus.

Haceiiennsie 1 HeHachblllleHHBIE Mapbl. KadecTBeHHAas 3aBUCMMOCTH IUIOTHOCTH U JIABJICHHS
HACBIIICHHOTO Tapa OT TEMIIEPATYpPhl, UX HE3aBHCUMOCTh OT 00BEMa HACBHINIEHHOTO Tapa. 3aBUCUMOCTH
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B KUJKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Tépmoe Ttemo. Kpucrammueckue u amopdHble Tena. AHU30TPONHUS CBOWCTB KPHCTAJUIOB.
[InaBnenue u kpucraumM3anus. Y aenbHas TerioTa miasinenus. Cyomumanmus.

Hedopmanuu tBépHoro Tema. Pactsokenue u cxkxatue. Capur. Moaynb Onra. Ilpegen ympyrux
nehopmarui.

TennoBoe pacHIMpeHHE S>KUIKOCTeM M TBEPIBIX Tel, OOBEMHOE U JIMHEHHOE pacuIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWI YaCTHI[ BEIIECTBA KAaK MPUYMHA TEIJIOBOTO pacIIMpeHust Ten (Ha
KauyeCTBEHHOM ypPOBHE).

[IpeoOpazoBanue sHEpruu B (ha30BBIX MEPEXOaX.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOE HaTspkeHHE. KoaduimeHT nmoBepXxHOCTHOTO HaTsKeHUs. KanusuisipHbie sIBICHUS.
JlaBiieHre o UCKpUBIEHHON TOBEPXHOCTHIO xkuaAKocTU. Dopmyna Jlamnaca.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKUE TMPOLECCHl: >KUAKUE KPUCTAJUIbl, COBPEMEHHBIE
MaTepHaJIbI.

Hemoncmpayuu.

TermoBoe pacupeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu NnOHMKEHHOM J1aBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

OmnbITE ¢ MBUIBHBIMHA MIEHKAMH.

CMauuBaHue.

Kanwnnspasie sBieHwus.

Mopaenn HeHBIOTOHOBCKOM JKHIKOCTH.

Crioco0bl U3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTAITMYECKOTO BELIECTBA.

Bunpr nedopmarnmii.

Hab6nronenune mansix aedopmMarimii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3yuenue 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEH.

N3Mepenne yaenpHOM TeIIOTHI TIIaBJICHUS JIbJA.

N3ydeHune CBOMCTB HACHIIIIEHHBIX TTAPOB.

H3mepeHune aOCOMOTHOM BIIaXKHOCTH BO3yXa U OIICHKA MACCHI ITAPOB B IIOMEIICHHH.

N3mepenue ko3 duirenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne momyns FOnra.



HccnenoBanue 3aBUCUMOCTH AeopMalii pE3UHOBOTO 00pasiia OT NPUIIOKEHHONH K HEMY CHUIIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OnekTpu3anusi Tea U e€ MposBICHUS. DJEeKTpUdeckuil 3apsa. J(Ba BUIa 3IEKTPUUYECKHUX 3apsiOB.
[IpoBOAHUKHN, AWANEKTPUKKA W MOJYNPOBOJHUKHA. DJIEMEHTAPHBIM SJICKTPUYECKHN 3apsn. 3akoH
COXpaHEHHUs FIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onektpuueckoe noje. Ero aelictBue Ha 3JeKTpUUECKUE 3apSIbL.

Hanpsokéanocts anextpuyeckoro noist. [Ipo6usrit 3apsia. Jluaun HanpsHpkEHHOCTH 3JIEKTPUYECKOTO
noJisi. OMHOPOJHOE AIIEKTPUUECKOE TIOJIE.

[loTeHIIMaTbHOCTh  3JIEKTPOCTATUYECKOTO  MOJs. Pa3HOCTh MOTEHIMAIOB M HaNpshKEHUE.
[ToreHuuanbpHas SHeprus 3apsfa B dJIEKTpocTaTHueckoM moje. [loTeHmman 31eKTpocTaTHYecKOro MOJIs.
CBsi3p  HanpsHKEHHOCTH TOJS W Pa3sHOCTU TMOTEHIMANIOB Ui 3JEKTPOCTATHYECKOro Imoss  (Kak
OJIHOPOJHOTI0, TAK U HEOJTHOPOAHOIO).

[IpuHIUIT CYyTEPIIO3UITNH SIIEKTPUUECKHUX TTOJICH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apsbkeHHON cdepbl. [lone paBHOMEPHO 3apsKEHHOTO
no o0béMy 1mapa. Ilojge paBHOMEpPHO 3apsKEHHOW OECKOHEYHOW IUIOCKOCTH. KapTuHbl nuUHUN
HaMPSKEHHOCTH 3TUX TOJIEH U SKBUIIOTCHIIMAIBHBIX TTOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM M0JIE. Y CJIOBHE PAaBHOBECHS 3apsiJI0B.

JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM ToJie. J{uanekTpuyeckas IpoOHUI[aeMOCTh BEIIECTBA.

Kongencarop. 31eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD TIIOCKOT0 KOHAEHCATOPA.

[TapannensHOE coenrHeHue KoHaAeHcaTopoB. [locnenoBarensHOE coeIMHEHNE KOH/IEHCATOPOB.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

JIBrKeHUe 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTpOCTBA M TEXHOJOTMYECKHE IMPOLECCH:  JJIEKTPOCKOI,  AJIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alUTa, 3a3€MJIEHHE AIIEKTPONpuOOpPOB, KOHAEHCATOpbl, reHepaTop Baun ae ['paada.

Hemoncmpayuu.

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUUYECKOE T0JIE 3apsHKEHHBIX IIAPUKOB.

DNEKTpUUECKOe MOJe IBYX 3apSKEHHBIX IJIACTHH.

Mogenb snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM IOJIE.

DINeKTpocTaTUYEeCKas 3alluTa.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHOW EMKOCTH.

3aBUCHUMOCTh JIEKTPOEMKOCTH IMJIOCKOTO KOHJEHCATOpa OT IUIOIIAAU TUIACTUH, PACCTOSHUS MEXKIY
HUMH U JUBJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprusi ANMEKTPUUECKOT0 MOJIs 3apsKEHHOT0 KOHJIEHCATOopA.

3apsiaKa U pa3psKa KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomel, npaKkmuxym.

OneHka cul B3auMOJCHCTBUA 3apsKEHHBIX Tell.

HaGmronenne mpeBpaimieHuss SHEPrUM  3apsHKEHHOTO  KOHJACGHCATOpAa B JHEPTHIO  H3ITy4eHUS
CBETOJINO/IA.

N3ydenune npoTekaHusi TOKa B LEMH, COAEPKAIIEH KOHISHCATOP.

Pacripenenenrie pa3HOCTH TMOTEHIMAIOB (HAMPSHKCHHS) TPH  IOCIEIOBATEIILHOM COCAMHEHHUH
KOHJICHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOpa Yepe3 pe3ucTop.



Tema 2. Ilocmoannwlit 3.1eKmpudecKuil mox.

Cuna toka. [TocTossHHBII TOK.

VYcnoBus cyliecTBOBaHUS IOCTOSIHHOTO AJIEKTpudeckoro toka. Mcrounuku toka. Hanpsbxkenue U u
SC é.

3akoH OMa 1l y4acTKa LEMH.

DNEKTPUYECKOE COIPOTUBIIECHUE. 3aBUCUMOCTh COIPOTHBIIEHUS OJHOPOJIHOIO MPOBOJHUKA OT €ro
JUIMHBI Y IIJIOLAAN [TOIEPEYHOI0 CEUEHUs. Y I€TIbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapalljielIbHOE, CMEIIaHHOE COeTUHEHUE MTPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpudeckux 1enei. [Ipasmra Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH Jlxoynsa—JIenna.

MOoIIHOCTb 3JEKTPUUECKOT0 TOKA. TemioBas MOLHOCTD, BbIIEIsEMas HA PE3UCTOPE.

OJC u BHyYTpeHHEe COMNpPOTHBICHHWE HCTOYHUKAa TOKa. 3akoH OMa Juis MONHOW (3aMKHYTOM)
AIEKTPUYECKOM 11err. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHHE.

Konzaencarop B 1ienu nocTOSIHHOTO TOKA.

TexHuueckue ycTporuCcTBa U TEXHOJIOTUYECKUE TIPOIIECCHI: aMIIEPMETP, BOIBTMETP, PEOCTaT, CUETUUK
AIEKTPUYECKOM SHEPTHUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIlPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbl TOKA OT HAIPSDKEHMS JUISl PE3UCTOpPA, JaMIlbl HAaKaJUBaHUS U
CBETOJINO/IA.

3aBUCHUMOCTh COIMPOTUBIEHUS MIJIMHIAPUYECKUX MPOBOAHUKOB OT JJIMHBI, ITUIOMIAIA MOMEPEYHOTO
CEYEHHUs U MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COMPOTHUBIIEHUS TP MOCTOSTHHOM HAIIPSIKEHHH.

ITpsimoe nzmepenne 3/1C. KopoTkoe 3aMbIkaHuE rabBaHUUYECKOIO MJIEMEHTA U OLIEHKA BHYTPEHHETO
COINPOTHBIICHUS.

Cnoco0OsI coeqHEHUsT UCTOUYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKAY MOJI0CAaMU UCTOYHUKA TOKA OT CUJIbI TOKA B IIETH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanne cCMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHoro COnpoTUBICHHS TIPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIs1 JTaMITbl HAKaJIMBAHHUS.

YBenuyeHue npezena U3MEpeHus amrnepMerpa (BoJIbTMETpa).

N3mepenne D/IC v BHYTpEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.

Hccnenoanue 3aBucumoctn JDJIC raapBaHMYECKOrO 3JIEMEHTAa OT BPEMEHH IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH OTEHIMAIOB MEXKAY MOJI0CAMU UCTOYHUKA TOKA OT CUJIbI TOKA B LIETH.

HccnenoBanue 3aBUCMMOCTH TI0JIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuyeckas TIMPOBOJUMOCTb pPA3IMYHBIX BELIECTB. JJEKTPOHHAas MPOBOAMMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJJIOB OT TeMIepaTypbl. CBEPXIIPOBOANMOCTb.

DneKTpUuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBoauku. CoOCTBEHHAsT M MPUMECHAsT MPOBOJAMMOCTD TMOJYIPOBOIHUKOB. CBoOMCcTBa P—N-
nepexoza. [loaynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUH TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHUECKAs IUCCOLMALUA. DJIEKTPOJIN3. 3aKOHBI
®Dapanes U1 JIEKTPOIU3A.



DNeKTpuyecKkuil ToK B razax. CaMOCTOATENbHBIN U HECAMOCTOSITENIbHBIA pa3psa. PaznuuHbie TUTBI
CaMOCTOATENBHOrO paspsna. Monunus. [1nazma.

TexHuueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: Ia30pa3psaHbIC JIAMIIbI, 3JIEKTPOHHO-
Jay4eBasi TpyOKa, MOJYHIpPOBOJAHUKOBBIE MPUOOPHI: AUOJ, TPAH3UCTOP, POTOANOMA, CBETOIMO/, TaJbBaHUKA,
paduHUpPOBAaHUE MEJIU, BHIILJIABKA aTIOMUHUS, SJICKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

3akoHbI 3eKTpoau3a Papazes.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AYyXa.

CpaBHeHuE NPOBOAMMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Hab6monenue anexrpomnusa.

W3mepenue 3aps1a 0OJHOBAJIEHTHOTO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHHS] TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CriocoOb1  m3MepeHHst (PU3MUYECKHMX BEIMYMH C MCIOJNB30BAHUEM aHAIOTOBBIX M LU(MPOBBIX
U3MEPUTENIbHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE W OTHOCHTEIbHBIC
MOTPEIIHOCTH U3MEpEeHUH Pu3ndeckux BeandrH. OIeHKa TPaHMIl TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHUM, WCCICIOBAHUM 3aBUCUMOCTEH (PU3MUYECKUX BEITUYHH,
IpOBEpPKa IMPEAJIOKEHHBIX TUNoTe3 (BbIOOp U3 paboT, ONHCAaHHBIX B TEMaTHYECKUX paszernax
«YYeHNYEeCKUI IKCIIEPUMEHT, J1TaOOpaTOPHBIE pabOTHI, TPAKTUKYM).

MexnpeaMeTHbie CBA3H.

N3yuyenne kypca ¢usuku yrayOn€HHoro ypoBHS B 10 kiacce ocCymiecTBiseTcs ¢ Y4ETOM
COJIEpKaTeNIbHBIX MEKIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OMOJIOTMH, XWMHUHU, Treorpadpuu u
TEXHOJIOTHH.

Mesicnpedmemuvie nOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SIBICHUE,
HaydHbId (akT, rUnore3a, (U3MYECKas BEIMYMHA, 3aKOH, TeOpHs, HAOIIOJEHHE, HSKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJIENb, U3MEPEHNE, MOTPEIIHOCTH U3MEPEHUN, W3MEpUTENbHbIE MPUOOPHI, HUPpoBas
nabopatopusi.

Mamemamuka: pemieHue cucTteMbl ypaBHeHUH. JIuHeiliHas ¢yHkuus, mapaboia, rumnepOoina, UX
rpaduxu u cpoiictBa. TpuronHomerpuueckue (QPyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMH Ha OCH KOOPJIUHAT, CI0KEHHE BEKTOPOB.

Buonozua: mexanuueckoe NBI)KEHUE B KUBOW mpupoze, auddysus, ocMoc, TEIIOOOMEH KHMBBIX
OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPY)KAIOLIEH Cpeibl, YTHIM3alus OMOOPTaHUYeCKOro TOIUIMBA IS
BBIPA0OTKH «TEIJIOBOM» U DJIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSHKEHHE W KaNWUISPHBIE SBIICHUS B
IPUPOJIE, DNIEKTPUUECKUE SBJICHUS B )KUBOW IPUPO/IE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJIIpHAs
Macca, MOJIyueHHE HAHOMAaTEpUajOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KHUAKOCTEH M Tra3oB, JKUIKHE
KPUCTAJUIBl, JJIEKTPUYECKHUE CBOMCTBA METAUIOB, DJIEKTPOJIMTHYECKAs JOUCCOLMAlMs, TajlbBaHUKa,
3JIEKTPOHHAsT MUKPOCKOIIUSI.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeodbpazoBaHue JBIXKEHUH C HCIIOIb30BAaHUEM MEXaHU3MOB, YUET CYXOTO U )KHIKOTO
TPEHMs B TEXHHUKE, CTATUYECKHE KOHCTPYKUUHU (KPOHIITEHH, perméryaTbie KOHCTPYKIIMH), UCIIOJIb30BaHNE



3aKOHOB COXPAaHEHMsSI MEXaHUKHU B TEXHUKE (TMpPOCKOI, BOJAOMET U ApPYTUE), NBUTATEIh BHYTPEHHETO
CropaHusi, TapoBass TypOWHA, OBITOBOW XOJOMWIBHHWK, KOHIWIIMOHED, TEXHOJOTHH TMONy4eHUS
COBPEMEHHBIX MaTEpHAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKAs
3alUTa, 3a3eMJICHHE OJJIEKTPONPUOOPOB, Ta30pa3psAaHbIE JIAMIBL, IOJIYIPOBOJAHHUKOBBIE MPHOOPHI,
rajabBaHUKa.

11 KUIIACC

Pa3znea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe norne.

BzaumopeiicTBuE MOCTOSIHHBIX MarHMTOB W NPOBOJHUKOB C TOKOM. MarHuTHOE moJje. Bekrop
MarHuTHOM MHAYKUMH. [IpuHIMN cynepno3uuuyn MarHUTHBIX 1osiel. JIMHUM MarHUTHOM UHTYKLIHH.

MarHnutHoe 1oJje MpoBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKU U KPYTOBOTO BUTKA). OIBIT
Dpcrena.

Cwita AMriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHua, e€ HampaBi€HUE M MOAYJb. J[BH)KEHHE 3apsKEHHOM 4YacTULBl B OJHOPOIHOM
MarHuTHOM noJje. PaGora cunbl JlopeHna.

MaruauTHoe nosie B BemecTse. @eppoOMarHeTUKH, napa- U JHaMarHeTUKH.

TexHu4yeckne yCTpOWCTBAa M TEXHOJIOTMYECKHE MPOIECCHl: MPUMEHEHHE MOCTOSHHBIX MAarHUTOB,
AIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, FMEKTPOABUraTENb SIKOOU, YCKOPUTENHU dJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHUNA MHIYKIMH MarHUTHOTO TOJSL TOJIOCOBOTO U TOJKOBOOOPA3HOTO TMOCTOSHHBIX
MarHuTOB.

KaptuHa nvHHMI MarHUTHOW HMHAYKIMHM TOJIS JJMHHOTO MPSAMOrO MNPOBOAHUKA M 3aMKHYTOIO
KOJIBLIEBOT'O MMPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmopeiictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuta Ammepa.

[erictBue cuibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

Habmroienue IBM>KEHUS y4YKa JIeKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIUTT AEHCTBUS AIEKTPOU3MEPUTEIHHOTO MPUOOPa MAarHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanne MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

Uccnenoanue neicTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuitbl Amiepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHre MArHUTHOM MHAYKIIUU HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. Dnexmpomaznumnan uHOYKYuUs.

SIBnenne anexkTpoMarHuTHOM MHAYKIUU. [loTOK BekTopa MarHWTHOM MHAYKIMHU. DJC MHIyKUuUN.
3akoH anekTpoMarauTHoM nnaykuuu dapanes. Buxpesoe anekrpuueckoe noine. Toku Dyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBUKYIIEMCS] B OJTHOPOJIHOM MarHUTHOM IIOJI€.

ITpaBuio Jlenua.

NunykTtuBHOCTh. KaTymka MHAYKTMBHOCTH B LIENHM MOCTOSHHOTO TOKA. SIBJI€HME CaMOMHAYKIIUU.
OJ1C caMOMHAYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHUyeckue yCTpoHCTBa M TEXHOJOTUYECKUE MPOIECChl: MHAYKIIMOHHAS 1€4Yb, COJICHOU, 3alluTa
OT JIEKTPU3ALMHU TEJN MPU IBUKEHUN B MATHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmtoienue siBieHus 31eKTPOMarHuTHOM UHIYKITHH.

Uccnenosanue 3aBucumoctu 3/1C HHAYKINUN OT CKOPOCTU U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJllOMUHUEBOU (MEHOM) TpyOe.

SIBieHure caMOMHIYKIUH.

Uccnenosanue 3aBucumoctu J/1C caMOUHIYKIIMHM OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUU.

Ornpenenenre UHAYKIIMM BUXPEBOIO MATHUTHOTO MOJISL.

HccnenoBaHue sBICHUS CAMOUHTYKITUH.

COopka MOEIH IEKTPOMAarHUTHOTO TeHEpaTopa.

Paznes 5. Kosiebanus u BoJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHast cucrema. CBOOOHEIE KOJIEOaHMS.

["apmonnueckue koneOanuss. KuHemaTnueckoe M JMHAMUYECKOE ONMCAHUE. DHEPreTU4ecKoe
onMcaHue (3aKOH COXpaHEHUS MeEXaHM4YecKOol »Hepruu). BblBOoA  JMHAMUYECKOro  ONUCAHUS
rapMOHMYECKHUX KOJIeOaHUI U3 X IHEPreTUUECKOTO U KHHEMATUYECKOTO OMUCaHUS.

Avmmutyga u ¢aza konebanuil. CBSI3b aMIUTUTYIObl KOJNEOAHWNM MCXOMHOM BEIMYUHBI C
aMIUIUTY/IaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUSI.

[Tepuon u yactora kosiebanuii. [lepuoa ManbIx cBOOOAHBIX KOJIEOAHUI MAaTEMAaTHYECKOTO MasiTHUKA.
[Tepuoa cBOOOIHBIX KONIEOAHHI MPYKUHHOTO MAATHUKA.

[TonsiTre o 3aryxarmmux kolebaHusx. BeiHyXeHHbIe KoneOanus. Pezonanc. PezoHancHast kpuBasi.
BnusiHue 3aTyxaHus Ha BUJI p€30HAHCHOM KPUBOW. ABTOKOJICOaHMUS.

TexHUuyeckue yCTpoHCTBA M TEXHOJIOTHYECKHE MPOLIECChl: METPOHOM, Yachl, Kauelu, My3bIKaJIbHbIE
UHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

Habmonenne He3aBUCHMOCTH ITEpHOJIa MaJbIX KoJIe0aHU rpy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxalomWX KoJeOaHWW ¥ 3aBHCHUMOCTH IepHoJa CBOOOTHBIX KoJeOaHWW OT
COIIPOTHBIICHUS.

HccnenoBanue koneOaHuil rpy3a Ha MacCUBHOM MpY>KUHE C LENbl0 (POPMUPOBAHUS MPEIACTABIECHUIN
00 uaeanbHOM MOeNU NPYKUHHOTO MasiTHUKA.

3aKoH COXpaHEeHHsI SHEPTUU NIPU KoleOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBaHue BRIHYKIEHHBIX KOJICOAHHIA.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomel, npakmuxym.

W3mepenue nepuoia CBOOOAHBIX KOJIeOaHUN HUTSHOTO U PYKMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JBIKCHUS TENNa B X0J1¢ KOJIeOaHH Ha yIIPyroM MoABece.

W3ydeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IBI 3aTyXaONINX KOIeOaHUH.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Koebanus.



Koneb6arenbuplii KOHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS B UCATHFHOM KOJIeOaTeIIbHOM
koHType. @opmyna TomcoHa. CBA3b aMIUIMTY[Abl 3apsiia KOHAEHCATOpa € aMIUIMTYAOM CHJIBI TOKa B
KoJIe0aTeIbHOM KOHTYE.

3aKOH COXpaHEHUs SHEPTUH B UIEATBHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxarolue 3JIeKTPOMAarHUTHbIE KosleOaHus. BeIHYK1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

ITepemeHHbII TOK. MOIIHOCTh EPEMEHHOIO TOKAa. AMIUIMTYAHOE U JAEUCTBYIOLIEE 3HAUEHUE CUJIbI
TOKA U HANPSHKEHUS TIPH pa3InyHON GOopMe 3aBUCUMOCTH ITEPEMEHHOT0 TOKA OT BPEMEHH.

CuHyconJalbHBII NEpEeMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa WHAYKTUBHOCTH B LIENU
CHUHYCOMJAJILHOTO IIEPEMEHHOI0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HaNpsKEHU.

Wneanbusblii Tpanchopmarop. [IponsBoacTso, nepenada u noTpedaeHne 3MEeKTPUIECKON SHEPTUH.

OKOJIOTUYECKME PUCKM TpU IPOU3BOACTBE 3JeKTpo’Hepruu. KynabTypa ucnoiab3oBaHus
3JIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HHU.

TexHHuecKkue yCTpOICTBA M TEXHOJOTMYECKHE IIPOLECCHI: JJIEKTPUYECKUM 3BOHOK, TI'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUHU AJIEKTponepeay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIeOaHMs.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJIEOaHU OT MHIYKTUBHOCTU U €MKOCTH KOHTYpA.

OcuuorpaMMsl 3J1EKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mozenb 37€KTpOMarHUTHOTO T€HEpaTopa.

BbIHy)X1€HHbIE CHHYCOMIaJIbHbIE KOJIEOaHNUS.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIENH [IEPEMEHHOI0 TOKA.

Pe3onanc mnpu mocienoBaTeNbHOM —COEIUHEHUM PE3UCTOpa, KAaTyIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpA.

VYcTpoiicTBO M NPUHIMIT AEUCTBHS TpaHCchopMaTopa.

Monenb TMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3yuenue Tpanchopmaropa.

HccnenoBanyne NEPEMEHHOTO TOKA YEPE3 MOCIEN0BATENBHO COEANHEHHBIE KOHAECHCATOP, KaTyIIKy U
pe3ucTop.

Habumoienne 351eKTpoMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBHSI HMX pacrpocTpaHeHus. [lomepednble M MpPOIOJIBbHBIE BOJHBI.
[lepuoxa, ckopocTh pacmpocTpaHeHHs M JjMHa BOJHBL. CBONCTBA MEXAaHWYECKUX BOJH: OTpa)KE€HUE,
npesromieHue, nHTepdepeHus u audpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBoOe€ 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

ONEeKTPOMarHUTHBIE BOJIHBL. Y CIOBUS U3TyYEHUS 3JEKTPOMarHUTHBIX BOJIH. B3auMHas opueHTtanus
BEKTOPOB B 2JIEKTPOMAarHuTHOU BOJIHE.

CBoiiCTBa 3IIEKTPOMArHUTHBIX BOJIH: OTPa)XCHHE, MPEOMJICHHE, MOJIApH3alus, UHTeppepeHus U
nudpakiys.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBSI3U U TeleBUACHUA. Paquonokanmys.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPY>KAIOIIEH CpeIbl.



TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHME: MY3bIKaJIbHbIE WHCTPYMEHTHI, pajap,
paaronpuEMHHNK, TEJIeBH30p, aHTeHHA, TenedoH, CBU-neus, ynbTpa3BykoBas NUAarHOCTUKA B TEXHHUKE U
MEUIIHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoOCTpPaHEHUE TOMEPEUHBIX U MPOAOIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCHMOCTb JUTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmroienue orpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmoienue unrepdepeHuny u AMPpakiui MEXaHM4eCKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

Habmroienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON M YaCTOTOM KOJIeOaHHIA.

HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJH: OTpPa)KE€HUE, MPEIOMJIEHUE, NOJIspu3alus,
nudpaknus, tHTephepeHIus.

O6HapyxeHue HHPPaKPACHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMmonuHeitHOEe pacnpocTpaHEHUE cBeTa B OJHOpoAHOU cpexe. JIyu cBera. ToueuHbI MCTOUHHMK
CBeTa.

OtpaxeHne cBeTa. 3akOHbl OTpakeHusi cBera. [locTpoeHrne M300paKeHH B IUIOCKOM 3€pKaje.
Cdepuueckue 3epkana.

[Ipenomnenue cBeTa. 3akoHBI TpEIOMIICHHS CBeTa. AOCONMIOTHBIM TOKa3aTellb MPEIOMIICHHUS.
OTHOCUTENBHBIN TTOKA3aTeNb NpeaoMiieHHs. [IoCTOSHCTBO 4acTOTHI CBETa U COOTHOILUEHHUE JITTUH BOJIH MpHU
[epexo0/ie MOHOXPOMATUYECKOT0 CBETA Yepe3 IPaHUILy pa3jiena JBYX ONTHUYECKUX Cpe.

Xon nyueit B npusme. ucnepcus csera. CinoxHbIi cocTaB Oesnoro cBera. LIBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrol MOJIHOr0 BHYTPEHHETO OTPAKEHMUS.

Cobupatoiue u paccenBarone JUH3bI. ToHKas nTuH3a. POKYCHOE PacCTOSHUE M ONTHYECKas cuiia
TOHKOM JMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM c(hepruuecKOoM JIMH3bI OT €€ FeOMETpPUH U
OTHOCHUTEJIBHOTO MOKAa3aTes IpeIoMIICHUS.

dopmylia TOHKOHM JUH3BL. Y BEIMUYEHUE, JaBAEMOE JIMH30M.

Xon nyya, MPOUIEAUIErO JIMH3Y MOJl MPOU3BOJBHBIM YIJIOM K €€ TJaBHOM ONTHYECKOW OCH.
[TocTpoenre M300pakKeHU TOYKH U OTpPE3Ka MPSMOW B COOMPAIONIMX W PACCEUBAIONIUX JIMH3aX M UX
CUCTEMaXx.

OnTuueckue npubopsl. Pazpemaromias cocobHoCTh. ['11a3 Kak onTtudeckas cucTeMa.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONITHUKH.

BonnoBas ontuka. HuTepdepenius cBera. KorepeHTHbIE HCTOYHUKH. YCIOBUS HAOIIOICHUS
MakKCUMyMOB M MHHHUMYMOB B HHTEP()EPEHIIMOHHONW KapTHHE OT JBYX KOTE€PEHTHBIX HCTOYHHKOB.
[Ipumeps! K1accHYecKuX UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cera. JJudpakunonHas pemérka. YciaoBue HaOMIONEHUS TNIaBHBIX MAaKCUMyMOB IpHU
NaJIcHU MOHOXPOMATHUECKOI0 CBETa Ha AU(PPAKIIUOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHUYECKHEe YCTPOMCTBA M TEXHOJOTUYECKHE MPOIECCHI: OYKH, JIyMa, MEepUCKON, (oToarmapar,
MUKPOCKOII, TMPOCKIIMOHHBINM armapar, MPOCBETICHUE OINTHUKH, BOJOKOHHAsS ONTHKA, JAU(PpPaKIIMOHHAS
pemeéTKa.



Hemoncmpavyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue peioMIIEHUs CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccenenoBanue xoaa CBETOBBIX MTYYKOB UY€pe3 INIOCKONAPAIIIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKCHUHN B JIMH3AX.

Mopenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

Habmroienue 1BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpaknuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHIEKTpa.

Habmronenue nucnepcuu cBera.

Habumronenue nonsipusanuu cBera.

[TpuMmeHeHre NoaIpOnI0B ISl U3YUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3mepenne noka3aresns IpeioMICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI OT BEIIECTBA (HAa MPUMEPE KHUJIKUX JTHH3).

N3mepenune poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tomyuenue n300pakeHUs B CUCTEME U3 ILIOCKOTO 3epKalia U JINH3HI.

[Tomryuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBanue TeIeCKOMMYECKUX CUCTEM.

Hab6monenne nudpakuuu, uaTepdepeHINN U NOISpU3aL1HU CBETA.

W3y4eHne noaspu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3yuenne naTepEepeHINM Ja3epHOro N3IyYeHUs Ha BYX LIEIAX.

Hab6mronenue nucnepcum.

HabGmronenue u ucciaenoBanue nUPppakiimOHHOTO CIIEKTpa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue ciekTpa U3MydeHHs CBETOAMOAA IPU MOMOIIH TU(PAKIIMOHHOMN peIETKY.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

I'panuupl  NPUMEHMMOCTH  KJIACCHYECKOM  MeXaHukd. llocTynmarel  crnenuanbHOW — TEOpUH
OTHOCHUTEJIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHON wuHTepBai. llpeoOpazoBanust Jlopenma. YciaoBue NPUUYUHHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHHBI.

OHeprusi ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEATUBUCTCKON YaCTULbl. DHEPTHUS MTOKOSI.

TexHUueckue ycTpoiCTBa U TEXHOJIOITMUECKHE MPOLECCHI: CIIyTHUKOBBIE NPUEMHUKH, YCKOPUTEIN
3apsKEHHBIX YaCTHI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OnpezneneHye UMIYNIbCa U SHEPTUH PENATUBUCTCKUX YacTUIl (10 GoTorpadusM TPEKOB 3apsyKEHHbBIX
YacTUIl B MArHUTHOM IIOJIE).

Paznean 7. KBantoBas pusuka.

Tema 1. KopnycKyasapHo-601H0601 Oyanu3m.

PaBHOBecHOe TemIoBoe U3MyueHue (M3IydeHue abcoMoTHO YEPHOTO Tena). 3aKOH cMelleHus Buna.
I'mnoresa I1nanka o kBaHTax.

®DOTOHBI. DHEPTHS U UMITYJILC (DOTOHA.



®dotorpdexr. Ompitet A. I'. CroneroBa. 3akoHbl ¢GoTodddekra. YpaBHeHHEe DUHINTEHHA I
doroaddekra. «Kpacnas rpanuna» porodddexra.

JlaBnenune cBera (B 4acTHOCTH, AABIICHHE CBeTa Ha aOCOIIOTHO MOTJIOMIAIONIYI0 W aOCOIIOTHO
oTpaxkaromyto mosepxHocts). Onbite I1. H. JIeGenena.

BoanoBeie cBoiicTBa wactuil. Bomaaer ne bpoins. yimaa BosHBI e bpoiis u pasMepsl obmactu
JOKaJIM3alMK JBIKYIIEics yactuibl. KopmyckymnspHo-BoHOBOM ayanusM. Judpaxiust 3JeKTpOHOB Ha
KpuCTalax.

Crnenuduka n3mepenuii B Mukpomupe. CooTHOIEHUs HeonpeaenéHnocTel [ elizenbepra.

TexHuueckue yCTpPOHCTBA U  TEXHOJIOTMYECKHME TMPOIECCHI:  CHEKTPOMETp, (HOTOIIEMEHT,
¢doTonaTUnK, TYHHEITBHBI MUKPOCKOI, COJTHEUHAas 0aTapesi, CBETOUO/.

Hemoncmpayuu.

®o1od(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTHBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas 6arapes.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue poropesucropa.

N3mepenne noctossaHOM [Inanka Ha ocHOBe rccnenoBanus Gotodddekxra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanerapuast moaens atoma Pesepdopra.

[Tocrynarel bopa. M3nyuenue u morjiouieHue (OTOHOB MpU MEPEXOJe aromMa € OJHOTO YpPOBHS
SHEPruy Ha JPYro.

Bunel criektpoB. CieKTp ypOBHEN dHEPruu aToMa BOJOPOAA.

CrioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuuyecknue ycTpoWcTBa M TEXHOJOTHYECKHE IMPOLECCHI: CIEKTPalIbHBIA aHaIU3 (CHEKTPOCKOM),
Ja3ep, KBAaHTOBBII KOMIIBIOTEDP.

Hemoncmpayuu.

Mogpens onbita Pezepdopna.

Habmronenne nuHelyaTbIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA HOHUZUPYIOLIUX YACTHULL.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3JIY4YECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npakmuxym.

Hab6nronenue nmuHEHYaToro criekTpa.

HccnenoBaHue CekTpa pa3peskeHHOI0 aTOMapHOTro BOJIOPO/ia M U3MEpEHUeE MOCTOssHHON Punbepra.

Tema 3. usuka amomHno20 A0pa u 371eMEeHMAPHBLIX YACHUY,.

Hyxnonnas monens snpa ['eitzen6epra—Banenko. 3apsz sapa. MaccoBoe uncio sajapa. M3oTomnsl.

PannoaktuBHOCTh. Anb(a-pacnaj. DIeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnaj. ['aMMa-uznyueHue.

3aKOH paJuOAaKTUBHOIO pacnaja. PaguoakTuBHble H30TONBI B pupoze. CBONCTBA HOHU3HUPYIOLIETO
U3Iy4YeHus. BinsHue paanoakTHMBHOCTH Ha J>KUBBIE OpraHu3Mbl. EcrecTBeHHBIH (OH H3IydeHHUS.
Ho3zumerpus.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [ledexT macchr siapa.

Snepubie peakuuu. JleneHue W cuHTe3 saep. SnepHele peaktopbl. [Ipobrmemsl ympaBisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMYECKUE ACTIEKThI Pa3BUTHS SIAEPHON SHEPTETHKHU.

MeTtonbl perucTpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.



dyHaaMEHTAIbHBIE B3auMOAECHCTBUSA. bapuoHbl, Me30HbI u JienToHbl. [lpencraBieHue o
CranpaptHoit mosienu. KBapk-ritooHHast MOJCIb aJpOHOB.

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

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpolcTBa U TEXHOJOTHUYECKHE IPOLIECCHI: JO3UMETpP, Kamepa BuiibcoHa, siiepHbIil
peaKkTop, TePMOSIICPHBINA PEaKTOp, aTOMHasi 00M0Oa, MarHUTHO-PE30HAHCHAs TOMOTpadwsL.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

W3yuenue nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH.

Otanbl pa3BUTUs acTpoHOMMH. lIpHkiIagHOE M  MHUPOBO33PEHUYECKOE 3HAUYEHHUE ACTPOHOMMUH.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU 1J11 00BACHEHUS MPUPOIBI KOCMUYECKUX OOBEKTOB.

Metonel  acTpoHOMuYeckMX — HcciaenoBaHuM.  COBpEMEHHbBIE  ONTHUYECKUE  TEJECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EPHAsE aCTPOHOMHS.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

ConHeynas cucrtema.

Comnne. ConHeunast akTuBHOCTh. Mictounuk sHeprun ComHIa U 3BE371.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMMa «CHEKTpaJbHbIM KJIACC — CBETUMOCTBY. 3BE3 bl
[JIABHOM  IOCJEAOBATEIbHOCTU. 3aBUCUMOCTh  «Macca — CBETUMOCTb» JUIsl 3BE3]  IJIaBHOU
MOCJIeI0OBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHbIE MPEICTABICHUS O MPOUCXOXKICHUU U
sBosmoniy CoJHIla U 3BE37. DTarlbl )KU3HU 3BE3]L.

Mneunsiii Ilyte — nama Tamaktuka. Ilomokenme w nBwkenue Connna B [Namaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIIpaX rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa60ma. PasOeranue ramaktuk. Teopust bosbiioro
B3pbIBA. PEMKTOBOE M3IIydeHHeE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonwooenus.

HabGmionenns 3B€3gHOro HeOa HEBOOPYXKEHHBIM TIJIa30M C HCIHOJB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUN JUIsl OINpeNeseHUs] MOJIOKEHNsS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usl CeBepHOro MoNIyImapus 1 sipkue 3BE3/bI.

Hab6mronenus B Teneckorn JIyHbl, TUTaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHU.

Du3n4ecKuil MPaAKTUKYM.

CnocoObl  u3MepeHus (QU3NUECKHX BEJIWYUH C HCIOJIb30BAHMEM aHAJOrOBBIX M IH(PPOBBIX
U3MEPUTENbHBIX TPUOOPOB U KOMMIBIOTEPHBIX JTaTUYMKOBBIX CHUCTEM. AOCOIIOTHBIE M OTHOCUTEIHHBIE
MOTPENIHOCTH U3MEpPEHUH Pu3ndecknx BeaudnH. OIeHKa TPaHHUI] TOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHUM, WCCIEIOBAHUM 3aBUCUMOCTEH (U3MYECKUX BEIUYHH,
IpOBEpKa MPEAJIOKEHHBIX THUnore3 (BbIOOP U3 paboT, OMHCAaHHBIX B TEMAaTHYECKHX pa3Jenax
«YYeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIE PaOOThI, TPAKTHKYM)).

O0o0maroniee NOBTOpeHUeE.

OO6o0meHre W cUCTeMaTu3alMs CoAepKaHUs pas3fenoB kKypca «MexaHuka», «MonekynspHas
buszrka U TepMOAMHAMUKAY, «DIeKTpoauHamuka», «Konebanus u BOJHBI», «OCHOBBI CIEUHUAIHLHON
TEOPUU OTHOCUTENHHOCTNY, «KBaHTOBast hU3HKa», «DIEMEHTHI ACTPOHOMHHU U aCTPOPUIUKI.

Posnb Qu3MKM M acTPOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTMYECKOW, COLMAIBbHOM M ATHYECKOM
cdepax esaTeTbHOCTH YEJIOBEKa, pOJib U1 MEeCTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOI HayuyHOU KapTHHE



MHpa, 3HAUYCHHUE OIUCATEITHLHON, CHCTEMATU3UPYIOUIEH, OOBSICHUTEIHPHOM M MPOTHOCTHYECKON (YHKIIHIA
¢du3uueckoit Teopuu, posb puznyeckoi TeopuH B OPMHUPOBAHUU MPEACTABICHUN O (pU3HUecKOl KapTHHE
MHpa, MeCTO (PU3MUECKOW KAapTHHBI MHpa B OOIIEM psdy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IpeCTaBICHUIN O IPUPOJE.

MexknpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yriyonaénHoro ypoBHs B 11 kiacce ocymecTBisieTcss ¢ y4ETom
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBS3eH C KypcaMu MaTeMaTHKH, OWOJOTMH, XWMHUH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, CEA3AHHbBIE C UZYUEHUEM MENO006 HAYYHO20 NO3HAHUA: SBICHUE,
HayyHbld (akT, rumnore3a, (Qu3MUecKas BEIWYWHA, 3aKOH, TEOpHs, HAONIOJICHUE, JKCIEPUMEHT,
MOJIEIMPOBAaHKNE, MOJIENb, U3MEPEHUE, TOTPEIIHOCTH M3MEPEHUl, U3MEepHUTEIbHbIE TMPUOOPHI, nudpoBas
nabopaTopus.

Mamemamuka: pelieHue cUCTeMbl ypaBHeHUH. TpuroHomerpuyeckue (QyHKIMH: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BEKTOpPHI M HX MNPOEKIUH Ha OCHU
KOOpJMHAT, CJIO)KEHHE BeKTOpoB. IlpousBoanble snemeHTapHbIX (yHKuuid. IlpusHaku mnompodus
TPEYroJbHUKOB, ONpe/ieeHue IO 1 IOCKUX GUryp u oobEma Tel.

Buonozua: snextpuyeckue sBICHHS B SKUBOH mpupoje, KosiebarenbHble JBUKEHUS B >KUBOU
IPUPOJIE, IKOJOTUUYECKHE PHUCKHU IPU MPOU3BOACTBE AJIEKTPOIHEPIUU, JIEKTPOMArHUTHOE 3arps3HEHUE
OKpY’KaloIIeH Cpebl, YIbTPa3ByKOBas TMAarHOCTHKA B MEIUIIMHE, ONITHYECKHUE SIBIICHUS B )KUBOW TPUPO/IC.

Xumun: CTpOCHHE aTOMOB U MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPIABIX Tell, MEXaHHU3MbI
00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaJIH3.

T'eozpaghua: mMarHUTHBIE TIONIIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX pPyA, (QOTOChEMKA 3E€MHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, AJIEKTPOABHUraTens Skoow,
reHepaTop MepeMEeHHOIo TOKa, MHIYKIIMOHHAS Ie4b, JMHUU 3JIEKTpoIiepeaay, JeKTPOoABUraTelb, paaap,
paavonpuEMHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBU-neub, ynpTpa3BykoBasi IMAarHOCTUKAa B TEXHHKE,
NIPOEKIIMOHHBIN aImapaT, BOJIOKOHHAS ONTHKA, COJHEYHAs Oarapesi, CITyTHUKOBBIC MPUEMHHUKH, sIEpHAs
9HEpreTuKa 1 9KOJIOTHYECKHUE acleKThl €€ pa3BUTHS.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110 ®U3MKE HA VYPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE PeE3yJabTAThl OCBOCHHS y4eOHOro rmpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYUAIOIIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH
JIMYHOCTH, CUCTEMO# IIEHHOCTHBIX OPUEHTAIIUH, MO3UTHBHBIX BHYTPEHHUX YOSKICHHIA, COOTBETCTBYIOIIHX
TPAIUIIMOHHBIM IICHHOCTSAM POCCHICKOrO OOIIEeCTBa, PpACIIMPEHHE >KHU3HCHHOTO OIbiTa W  OIbITA
JCSITEBPHOCTH B TPOIIECCE peaau3alliii OCHOBHBIX HAlpaBJIIEHU BOCIHMTATEIHLHOU JEATEIIBHOCTH, B TOM
YHCJIC B YaCTH:

rPa’KIaHCKOT0 BOCIIUTAHMSA:
e chOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMH OOYYAIOIIETrOCs KaK aKTHBHOTO M OTBETCTBEHHOI'O
YJIeHA POCCHIICKOTO OOIIECTBA;
® [PUHATHEC TPAJUIIMOHHBIX OOIIEYETOBEYCCKUX TI'YMAHHCTHYECKUX U JIEMOKPATHUYECKHX
IICHHOCTCIH;



® TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpecax Tpa)XIaHCKOro OOILIEeCTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;
® yMEHHUE B3aMMOJAEHCTBOBATH C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKLMSIMHU U
Ha3HauYCHUEM;
® TOTOBHOCTb K 'YMaHUTapHOH U BOJIOHTEPCKOH NEATETBHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUS:
e c(hOPMHUPOBAHHOCTH POCCUMCKOM IPaXkAaHCKOM NIACHTUYHOCTH, MATPUOTU3MA;
® [[EHHOCTHOE OTHOILIEHHE K rOCYJapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSAM POCCHUMCKHUX YUYEHBIX B
obsacTi (GU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
e c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT'O TIOBEICHHUS;
e CHoCOOHOCTh OLIGHHWBAaTh CHUTYallMI0O U NPUHUMATh OCO3HAHHbIE PEIICHUS, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;
® 0CO3HaHME JMYHOI'O BKJaJa B IOCTPOEHUE YCTOHUNBOrO Oy IyIIEro.
3CTETHYECKOr0 BOCIIUTAHMUS:
® OCTETUYECKOE OTHOLIEHHE K MHpY, BKJIIOYas ACTETUKY HAy4YHOIO TBOPUYECTBA, IMPHUCYILEro
¢duznyecKkoil Hayke.
TPY/AOBOI0 BOCIIUTAHMA:
® UHTEpeC K PasIuYHbIM cepaMm NpodecCHOHATBHON NEeSTEILHOCTH, B TOM YWCIIE CBSI3aHHBIM C
Gu3uKoil M TEXHUKOH, yMEHHE COBepIlaTh OCO3HAHHbIM BBIOOp Oynaymiel npodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHBbI;
® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpa3oBaHUIO B oOnactu (u3Mku Ha
HPOTSKEHUH BCEH JKU3HU.
IKOJIOTHYECKOT0 BOCTIMTAHUS:
e Cc(hOPMHUPOBAHHOCTb  HKOJOTHYECKOM  KYNbTyphl, OCO3HaHME TIJOOAJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOIIeM;
® [UIAHUPOBAaHHE U OCYIIECTBIECHUE ACUCTBUI B OKpy’Kalolled cpele Ha OCHOBE 3HAHHUs Lesei
YCTOWYUBOTO Pa3BUTHS YETIOBEUECTBA;
® pacHIMpEHHEe OMbITa ICSITEIHHOCTH SKOJIOTUYECKON HANpaBICHHOCTH Ha OCHOBE HMMEIOIIUXCS
3HaHUM 10 PU3HUKE.
LHEHHOCTH HAYYHOI'0 MO3HAHMS:
e c(hOPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢du3nUecKoil HayKu;
® OCO3HaHHWE IICHHOCTH HAy4YHOH [eSTeTHHOCTH, TOTOBHOCTh B TIpoOIlecCe H3ydeHHS (UIUKU
OCYILECTBIISATh MMPOEKTHYIO U UCCIIEI0BATEIBCKYIO JeSITeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTe/bHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eCTBUS
ba3zoBble JJoruueckue aeicTeus:
® CaMOCTOATENIbHO  (OPMYIMPOBATH M aKTyalM3HpOBaTh MpoOJieMy, paccMarpuBarh €€
BCECTOPOHHE;
L] OHPGI[CJISITI: eI ACATCIBbHOCTH, 3a4aBaThb HapaMeprl 148 KpI/ITepI/II/I HUX OJOCTHUKCHUA,
®  BBIIBIISATH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B paCCMaTPUBACMBIX (DU3MUYECKHX SIBICHUSX;



pa3pabaTbiBaTh IUIaH pEIICHUS MPOOJIEMBI C Y4ETOM aHalIM3a WMEIOIIMXCS MaTepHalbHBIX U
HEMaTEpUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B J€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENISAM, OLIEHUBAThH
PHUCKU IIOCIEACTBUN NEATEIBHOCTH;

KOODJMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBUSX PEAIbHOrO, BHUPTYalIbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

ba3oBble ncciienoBarebCcKHue AeiCTBHA.

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHI U METO1aMU (PU3MUYECKOI HAYKU;
BJIa/IETh HaBBIKAMH y4EOHO-UCCIIE0BATEILCKOM U MPOESKTHON JIEATEIBHOCTH B 001acTH (PU3UKH,
CIIOCOOHOCTBI0O W TOTOBHOCTBIO K CaMOCTOSATEIHHOMY TIIOMCKY METOJOB pEIIeHUs 3a/1ady
($U3MIECKOro conepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BIQJIeTh BHJAMHU JESATENBHOCTH 10 TOJYYEHUIO HOBOTO 3HaHUS, €ro HWHTEpPIpEeTallH,
npeoOpa30BaHUIO ¥ MPUMEHEHUIO B PA3ITUYHBIX YIEOHBIX CUTYAIUsIX, B TOM YHCJIE MIPH CO3TaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTYaJIM3HPOBAThH 33J1auy, BBIIBUTATH THIIOTE3Y €€
pelleHus, HaXOIUTh apTyMEHTHI JUIsl JOKAa3aTeNIbCTBA CBOUX YTBEPXKACHMIA, 331aBaTh apaMeTphl
U KPUTEPUU PELICHHUS,

AQHAIM3UPOBATH IMOJIYYCHHBIE B XOJ€ PELICHUS 3a/layll Pe3yJbTaThl, KPUTUYECKU OLEHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pPa30BaTENIbHON AEATEIbHOCTH, B TOM YHUCIIE
U U3Yy4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb MIEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh XKU3HEASATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 PAa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIEC UJCH, IPEJIaraTb OPUTHHAIBHBIEC TTOIXObI H PEIICHHUS;

CTaBHUTH POOJIEMBI U 33]]a9H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Padora ¢ unpopmanmeii:

BJIaACTb HABbIKaAMU MOJTYYCHUSA I/IH(i)OpMaHI/II/I (1)I/I3I/I‘-ICCKOFO COACPIKaHUA U3 NCTOYHUKOB PA3HBIX
TUTIOB, CaMOCTOSITENIHO OCYILIECTBJIATh MOWCK, aHAU3, CHUCTEMATH3allMI0 M HHTEPIPETAIUIO
uH(GOpPMAIIUU PA3INYHBIX BHIOB U (OPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIB30BAaTh CPEACTBA I/IH(l)OpMaHI/IOHHI)IX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pPEIICHUA
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AlMOHHBIX 3a7a4 C COONIOJIeHHEeM TpeOoBaHUM
OPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, TMTHUEHBI, PECYpCcOCOEpPEKEHHsI, MPABOBBIX M ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30TTaCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOTO COJEp)KaHUS B PA3NUUYHBIX (popmarax ¢ yd4€TOM Ha3HaueHUS
uHbOpMallMl M 1EJNEeBOM ayAUTOPHH, BbIOMpass ONTHUMalbHYIO (OpPMY TMpeACTaBICHUS U
BH3YaJIH3aIiH.

KoMMyHuKaTHBHBIC YHHBepcaibHble yueOHbIe JeHCTBHUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYaIMil U CMATYaTh KOH(MIUKTHL;

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJNICTB;
MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAILHON paOOTHI,



BBIOMPAaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBHH ¢ y4€ToM OOIIMX HWHTEPECOB H
BO3MOKHOCTEHN KaKJ0ro 4JeHa KOJIEKTUBA;

MIPUHUMATh L€ COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHUCTBUS 110
€€ JIOCTMKEHUIO: COCTaBJIATh IUIAH JCHCTBUHM, paclpeAeiarb poJu C Y4ETOM MHEHUH
Y4aCTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHON PaOOTHI,

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M Ka)XJOro y4yacTHUKAa KOMaHIbl B OOLIUI pe3yibTar Io
pa3pabOoTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKTHl, OLEHHUBATh HWJEU C IMO3ULHUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TMO3UTHUBHOE CTPATETMUYECKOE IOBEACHHE B Pa3IMUHBIX CUTYalUsX, HPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuszanmsi:

CaMOCTOSITEJIbHO  OCYLIECTBJISATh II03HABATENIbHYIO JI€ATEILHOCTh B 00JACTH  (QU3UKU U
ACTPOHOMMH, BBISABIATH IIPOOJIEMBI, CTABUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/]auy;
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHUs pacdy€THBIX M KAYeCTBEHHBIX 3ajad, IUIaH
BBIITOJIHEHHUSI TPAKTHYECKOW paboThl ¢ Yy4€TOM HMMEIOMIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalLlHsIM;

pacuIMpATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHHE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIUU B 00JAaCTU (PU3UKU, MOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJLJIEKT:

JlaBaTb OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLCHUBATH
COOTBETCTBUE PE3YNIBTATOB LEIAM;

BJIAJICTh HABBIKAMH II03HABATENbHOW pe(eKCHM KaK OCO3HAHHUsS COBEpIIAeMbIX NEHCTBUN U
MBICJIUTEJIBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI pe(IIeKCUU [T OLIEHKH CUTYallMM, BBIOOpa BEPHOT'O peIIEeHUS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

IpHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMINOKU.

B mnporecce noctukeHuss JTUYHOCTHBIX PE3YIbTATOB OCBOECHMSI MPOTpaMMbl MO (PU3HKE U YPOBHS
cpeaHero oOmero oOpa3oBaHHMs y OOYYArOIIMXCS COBEPIIEHCTBYETCS SMOLIMOHAIBHBIN WHTEJUIEKT,
npernonararomui copMUpOBaHHOCTb:

CaMOCO3HaHUs, BKIIFOUYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE, BUIETh
HATPaBIICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAILHOU c(hephl, OBITH YBEPEHHBIM B ce0¢€;
CaMOpPETYJIHPOBAHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCThH 3a
CBOE TMOBEACHHE, CIIOCOOHOCTh aIallTUPOBATHCS K AMOLMOHAIBLHBIM U3MEHEHHSIM U TMPOSBISATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIIOYAIONIEH CTPEeMIICHUE K JOCTHKCHHIO LIETH U YCIEXY, ONTHMHU3M,
WHUIIMATHBHOCTH, YMEHUE JIEHCTBOBATh, UCXO/ISI U3 CBOUX BO3MOXKHOCTEH;



OMIIaTHu, BKJIIOYAIOIICH CIIOCOOHOCThH IIOHUMATh OMOIHOHAJIIBHOC COCTOSAHUC APYTUX, YIUTHIBATH
€T0 IIPHU OCYHICCTBIICHUHN O6H_[CHI/I$I, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKHNBAHUIO,
COIMAJIBHBIX HABBIKOB, BKIOYAarOIIUX CIIOCOOHOCTH BBICTpAUWBATL OTHOLICHUA C APYTIHMH
JIFOAbMU, Sa6OTI/ITBC${, IIPOABJIATE HHTEPEC U paspCliaTh KOH(l)J'II/IKTBI.

I[MPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenust B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIIyOJIEHHOM ypOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

MOHUMATh POJIb (PU3UKU B HKOHOMHUYECKOM, TEXHOJIOTMYECKOM, IKOJIOTHYECKOM, COLUaIbHOU U
ITHYECKON cdepax NesTETbHOCTH YEeNOBEKa, POJIb U MECTO (PM3UKHM B COBPEMEHHOW Hay4YHON
KapTUHE MHpa, 3HAYCHHE OIUCATEeNIbHON, CHCTEMaTU3UPYIOleH, OOBSCHUTENBHON U
MPOTHOCTUYECKOW (YHKIUN (PU3NYECKOW TEOPUU — MEXAHHKH, MOJICKYISIpPHONH (GU3UKH U
TEPMOJUHAMUKH, POJb (PU3NYECKOW TeopuH B (OPMUPOBAHUU IPEACTABICHUN O (U3NUYECKOU
KapTHUHE MUPAa;

pa3nuyath YCIOBUS TPUMEHHUMOCTH MOZENEeH (U3UYECKUX TeNl W MPOIECCOB (SBICHUIN):
UHepIanpHas CcUcTeMa OTcuéra, a0CONIOTHO TBEPIOE TENO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JBIDKEHHE, CBOOOJHOE TajaeHue, abCOoNOTHO yhpyras nedopmanus,
abCoNIOTHO ympyroe U aOCOJIFOTHO HEYNPYroe CTOJIKHOBEHHS, MOJENH Ta3a, >KUIKOCTH U
TBEPAOro (KPUCTAJNIMYECKOr0) Tena, UACANbHBIM Tra3, TOYEYHBIH 3apsal, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuuath ycinoBus (TpaHUIbl, O0JAcCTH) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB, IOHHUMATH
BceoOUMil xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh HMCIOJIb30BAaHHUS YAaCTHBIX
3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKHE TPOIECCHl M SBJICHUS, MCIONb3ysd OCHOBHBIE
MOJIOKEHUS M 3aKOHbl MEXaHHMKH (OTHOCHTEIBHOCTb MEXAHMUYECKOrO JIBUKEHHUS, (HOPMYIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOI'O JBIKEHHUS, IpeoOpa3oBaHusa [anmuies Uisi CKOPOCTH U
nepeMenieHus, 3aKkoHbl HblOTOHA, MPUHIMI OTHOCUTENBbHOCTH ['anmuies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPAHEHUS UMITYJIbCA U MEXaHHYECKOH SHepruu, cBsi3b pabOThI CHUJIBI C
U3MEHEHHEM MEXaHMUYeCKOW »HHEepruu, YCJIOBUS paBHOBECHS TBEPAOrO Teja), IMpPH STOM
UCIIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS NPUMEHHMMOCTH
¢dusnyeckux 3aKoHOB: mpeoOpazoBanHuil ['anmunes, BTOporo M TpeThero 3akoHOB HboTOHa,
3aKOHOB COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON IHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIM3UPOBATh U OOBICHATH TEIUIOBBIE MPOLIECCHI U SBIEHUS, UCIOJIB3YSI OCHOBHBIE MOJIOXKEHUS
MKT u 3ak0HBI MOJIEKYJISPHON (PU3MKH M TEPMOAUHAMUKY (CBS3b JaBJICHUS UJIEATLHOIO ra3a co
CpeIHEN KMHETUYECKOW SHEPrueil TEIUIOBOrO JBMKEHUS M KOHLIEHTPALMEH €ro MOJIEKYJ, CBS3b
TEMIIEPaTyphl BELIECTBA CO CPEIHENH KMHETUYECKOM IHEprueil TerIoBOro ABMKEHHSI €ro YacTHll,
CBSI3b JABJIEHUSI WJEAIILHOTO Ta3a ¢ KOHIIEHTpAIMel MOJEKYJ U ero TeMIlepaTypol, ypaBHEHUE
MenneneeBa—Knanelipona, mHepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUS DJHEPrUU B
TEIUIOBBIX MpOIEcCcax), MHpPU 3TOM HCIOJIb30BaTh MAaTEMaTHUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh yCIIOBUS IPUMEHUMOCTH ypaBHeHUs1 MeHaeneeBa—Knanelpona;

aHAJTM3UPOBATh U OOBSICHATH DJICKTPUUYECKUE SIBICHHS, HCIIOJB3Ys] OCHOBHBIC IOJIOKEHHUS M
3aKOHBI JJIEKTPOJMHAMUKHU (3aKOH COXpaHEHHUS OJJIEKTpUYeckoro 3apsijaa, 3akoH KyroHa,
MOTEHLUATBHOCTh AJIEKTPOCTATUYECKOTO TMOJISI, IPUHIUI CYNEPIIO3ULIUN IIIEKTPUUECKUX MOJIEH,
IIPY 3TOM YKa3blBas yCJIOBUS IPUMEHHMMOCTH 3akoHa KysoHa, a Takke NMpaKkTUYECKH Ba)KHbBIE



COOTHOILIEHUS: 3aKOoHbl OMa JUIsl ydacTKa LENU U Ul 3aMKHYTOM 3JIEKTPHUUYECKOM LIeNH, 3aKOH
Ixoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes 17 3JIeKTPoan3a);

OIUCBIBATh (PU3UYECKUE MPOLECCHl U ABJICHMS, UCIIOJIb3YS BEIIMYMHBL: NIEPEMEIEHUE, CKOPOCTb,
YCKOpPEHHE, UMIYJbC TEJNa M CUCTEMbI TeJ, CHJa, MOMEHT CWJIbI, JaBJICHUE, MOTEHIHAJIbHAS
SHEprus, KNHEeTHYEeCKasl SHEPrHsi, MeXaHU4ecKasi SHeprus, padoTa CUIIbl, LEHTPOCTPEMUTEIIBHOE
YCKOpEHHUE, CUJIa TSKECTH, CHJIA YIIPYTrOCTH, CUJIa TPEHUs, MOIIIHOCTb, SHEPIHs B3aUMOJeHCTBUSA
Tena ¢ 3emiéi BOJIM3H €€ MOBEPXHOCTH, SHEPTHS YIPYyroi aedopManuu mpy>KUHbI, KOJIUIECTBO
TEIUIOTHI, aOCONIOTHAsl TemIeparypa Tena, paboTa B TEpMOJWHAMHKE, BHYTPEHHSS SHEpPrus
U/1ealbHOTO OJIHOATOMHOIO I'a3a, paboTa HeaabHOro raza, OTHOCUTENIbHAs BJIAXKHOCTh BO3/YyXa,
KII/l nneasbHOro TEIJIOBOrO JABUIATENs; SJIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD MIEKTPUUYECKOr0
1OJIs, HANpsDKEHHOCTh MOJS TOYEYHOTO 3apsla WM 3apsDKEHHOrO Iapa B BaKyymMe M B
JOUDJIEKTPUKE,  IMOTEHLUMAJT  3JIEKTPOCTATHUYECKOTrO  IOJiA,  Pa3HOCTb  IOTEHLHUANOB,
JIEKTPOJBIKYILAS CUJIA, CUJIa TOKa, HaNpsDKEHUE, MOILIHOCTh TOKA, 3JIEKTpUyecKas EMKOCTb
IUIOCKOTO KOHJIEHCATOpa, CONPOTUBIICHHE YYacTKa LM € MOCIeA0BaTeIbHbIM U MapalieIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPT U EKTPUUECKOTO 10JIsI KOHJEHCATOPa;

OOBSICHATh OCOOCHHOCTM HPOTEKaHUs (PU3MYECKUX SBICHUN: MEXaHUYECKOE JIBUKECHHUE,
TEIUIOBOE JIBWKCHWE YAaCTHIl BEIIECTBA, TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKEHHE,
muddy3us, uUcHapeHwe, KUIEHHWE ¢  KOHJCHCAIMs, IUIABJICHHE ¥  KPHUCTAILIM3AINA,
HalpaBJIEHHOCTh TEIUIONepeadut, SJICKTPU3aLus Tel, ASKBUIOTEHIHMATbHOCTh IOBEPXHOCTH
3apsKEHHOTI0 IPOBOTHUKA,

IPOBOJUTH HCCJIEOBAHWE 3aBUCHMOCTH OJHOW (PU3MUECKOW BEIMUYMHBI OT JApPYrod ¢
UCITIOJIb30BAaHUEM TPSMBIX HM3MEpPEHHH, NPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHpOBATh
pE3yabTAThl TOJNYYEHHON 3aBUCHMOCTH (U3WYECKUX BEIMYMH B BHIE TpaduKoOB C yd€ToM
a0COTIOTHBIX MOTPELTHOCTEN U3MEPEHUH, AeNaTh BBIBOABI IO PE3YJIbTaTaM MCCIIEIOBAHNUS;
IPOBOJUTH KOCBEHHBIE M3MEpEHHs (PH3MUECKUX BEIHYHMH, MPH STOM BHIOMPATH ONTHMAJIBHBIN
METO W3MEpEeHHsI, OIICHWBAaTh aOCONIOTHBIE W OTHOCHTENBHBIC ITOTPEITHOCTH TPSMBIX U
KOCBEHHBIX U3MEPEHMUIA;

NPOBOJIUTH OMBITHl TI0 TPOBEPKE TMPEAJIOKECHHON THIOTE3bl: IUIAHUPOBATh HKCIEPUMEHT,
coOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH IMOJyYEHHbIE PE3yNIbTaThl U JIeNaTh
BBIBOJ] O CTaTyCE MPEITI0KESHHOHN THUITOTE3BI;

coOuoiaTh MpaBuiia 0e30MacHOro TpyJa MpH MPOBEACHUU HCCIEIOBAaHUI B paMKax y4eOHOro
HKCIIEPUMEHTA, NPAKTHKyMa U Yy4eOHO-HCCIIEeNOBAaTENbCKOW U IMPOEKTHOM JAESTeNbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemate pacué€THble 3aJauyd C SIBHO 33JaHHOM W HESBHO 3a/laHHOM (M3MYECKOl MoOJienblo: Ha
OCHOBAaHMHM aHalM3a YCJIOBHs OOOCHOBBIBaTH BBHIOOP (PHU3MYECKOW MOJIENH, OTBEYarolen
TpeOOBaHUSAM 3a/aud, TPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJaThl
(bu3nUecKUX TeOpuil PU UCTIOIB30BAHUU MaTEMaTHUECKUX METOJIOB PEIleHUs 3a/1a4, TPOBOINUTh
pacy€Tbl Ha OCHOBAaHMHM WMEIOIINXCS JTAHHBIX, aHAJTHM3UPOBATh PE3yJIbTATHl U KOPPEKTHPOBATH
METO/IBI PEIICHUS C YIETOM TOITYIEHHBIX PE3yIbTaTOB;

pemarh KaueCTBEHHBIC 3a/laud, TpeOyIoIMe MPUMEHEHHs 3HaHWH W3 Pa3HBIX pa3/eioB Kypca
Gu3uKN, a TakKe MHTErpalud 3HAaHUM W3 JPYIHX MPEeIMETOB €CTECTBEHHO-HAyYHOIO IIMKJIA!
BBICTPAaWBaTh JIOTMYECKYIO LIEMOYKY PpAacCyXJIEHUH C OmMopoil Ha M3Yy4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SBIICHHUS;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA ISl OOBSCHEHHS OCHOBHBIX MPUHIMIIOB PabOTHI
U3MEPUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;



MPUBOUTH MIPUMEPHI BKIIaJa POCCUICKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE TPOIECCOB OKPYIKAIOIIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTH;
aHAJIM3UPOBATh M OIICHUBATH TIOCIEJACTBUS OBITOBOM W TMPOU3BOJICTBEHHOW JIESITCIBHOCTH
YEJIOBEKa, CBSA3AHHOW C (PU3MYECKHUMHU MPOIECCAMHU, C MO3HMIIMK IKOJOTHYECKOW O€30MacHOCTH,
MPEJCTABICHUN O PALMOHAIBHOM IPUPOAONOJIB30BAHUM, & TAKKE Pa3yMHOM HCIIOJb30BAHUHU
JTOCTHIKEHUH HAYKH Y TEXHOJIOTHH JIJIsl TalTbHEHIIIer0 pa3BUTHS YeIIOBEUECKOro 00IIeCcTBa;
NPUMEHSTh pa3jlyHbIe CIOCOOBl paboThl ¢ wuHpOpManmer (QU3NYECKOTO COIEpKAHUS C
UCIIOJIb30BAHUEM COBPEMECHHBIX HH()OPMAIIMOHHBIX TEXHOJOTUH, MPH OSTOM HCHOJIb30BaTh
COBpEMEHHbIC HMH(POPMAIIMOHHBIE TEXHOJOTHH IJIsi TIOWCKA, MEepepadOTKU | MPEabsIBICHUS
y4eOHOH W HAy4HO-TIONYJSAPHOW WHGOpPMAIMU, CTPYKTYPHPOBAHHMS M HWHTEPIpPETALUU
uH(pOpMaIlMK, TMOJYYCHHOH W3 pA3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHAIH3UPOBATH
MoJTy4aeMyro HH(OPMAITUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHKA MH(OPMAIIUH;

MPOSIBIISAT OPTraHU3AIMOHHBIE W ITO3HABATEIBHBIE YMEHHS CAaMOCTOSITEILHOTO TPHOOPETEHUS
HOBBIX 3HAHUI B MPOIIECCEe BHIMOTHEHUS MPOCKTHBIX U y4eOHO-UCCIIEIOBATENBCKUX padoT;
paboTaTh B TpyNIe C HCIOJIHEHHEM pA3JIMYHBIX COIHUAIBHBIX POJeH, IUIaHUPOBAaTh pPadOTY
CPYIIIbI, PAlMOHAIBHO PaCHpeaesATh ACSITENbHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJE€KBaTHO
OIICHUBATDH BKJIAJ KAXI0T0 U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pACCMaTPUBAEMOM MTPOOIIEMBI;
MPOSBISATE MOTUBALIMIO K Oyaymiedl mpodeccroHalbHON MESATENbHOCTH MO CHEHUATbHOCTSIM
(U3HKO-TEXHUYECKOTO MPOQHIIS.

K koniy o6yuenus B 11 knacce npeiMeTHbIE pe3yabTaThl Ha YIIIyOJEHHOM YPOBHE JOJDKHBI OTPakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

MOHUMATh POJIb (PU3MKU B SKOHOMHUYECKOH, TEXHOIOTUYECKOM, COITMAILHOM M 3TUUECKOM cdepax
JESTEIbHOCTH YeJIOBEeKa, POJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHOW KapTHHE MHUpA, POIb
ACTPOHOMHUU B TPAKTUUYECKON IEATEIHLHOCTH YeJIOBEKa W JaJbHEHIIeM HayYHO-TEXHHYECKOM
pa3BUTHH, 3HAYCHUE ONHCATEIIbHOM, CUCTEMATU3HUPYIOLIEH, 00BSACHUTENBLHOM u
MPOrHOCTUYECKOW (YHKIMI (pU3MUecKoi Teopuu — SIEKTPOAMHAMMKH, CHEIHAIBbHON Teopun
OTHOCUTEIIbHOCTH, KBAaHTOBOW (U3HUKH, pOIb (Qu3udeckod Teopun B (HOPMUPOBAHHUH
IpeJICTaBICHUN O (PU3NUECKON KapTUHE MUPA, MECTO (PU3UYECKON KapTHHBI MUpa B 00IIEM psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABIICHUN O TIPUPOJIC;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOJENed (U3NYSCKUX TEJI | MPOIECCOB (SIBICHUMN):
OJIHOPOJHOE DJIEKTPHUUECKOe W OJHOPOJHOE MArHHTHOE IIOJII, TapMOHUYECKHE KOJeOaHus,
MaTE€MaTUYECKUl MasTHUK, WICANbHBIM MPYKUHHBIA MAATHUK, TapMOHUYECKUE BOJIHBI,
UJeaNbHBIA KOJEOAaTeNbHBIH KOHTYp, TOHKas JIMH3a, MOJeJiel aroMa, aTOMHOIO sapa |
KBAHTOBOM MOJIEIIH CBETA;

paznuyaTh YCJIOBHUS (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IOHHUMATH
BCceoOmMii xapaktep (yHIAMEHTAIBHBIX 3aKOHOB U OTPAaHUYEHHOCTH MCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJTM3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIC MPOIECCHl U SIBJICHHS, MUCIOJIb3yS OCHOBHBIC
MOJIOKEHUSI M 3aKOHbI AJIEKTPOJIMHAMHUKU M CIEHHATbHOM TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHUs ANEKTPUUECKOTo 3apsiga, cuina Amnepa, cuna JlopeHia, 3aKOH 3JI€KTPOMarHUTHOM
MHAYKIUHY, npaBwio Jlenna, cBsa3p O/IC caMOMHAYKIMHU B AJEMEHTE AJIEKTPUYECKON LEeMH CO
CKOPOCTBKO M3MEHEHHsI CHWJIbl TOKA, ITOCTYJAThl CIEHHAIBHOM TEOPUU OTHOCUTEIBHOCTH
OifHITeHA);



AHATM3UPOBATh U OOBSCHATH KBAHTOBBIE TMPOLECCH W SBICHUS, WCIONB3YS TOJTOXKCHUS
KBaHTOBOW (pu3uku (ypaBHeHHEe DWHINTEHHA s GoTodddekra, mepBblii U BTOPOH MOCTYJIATHI
Bopa, mnpuHIMN cooTHOmIeHHUS HeompenenéHHoctel ['ei3eHOepra, 3aKOHBI COXPaHECHUS
3apsI0BOTO M MAacCOBOTO YHCEN M SHEPTUU B SACPHBIX PEAKLUAX, 3aKOH PATUOAKTUBHOTO
pacmnaja);

OMHKCHIBATh (U3MUYECKUE TIPOIECCHl M SBJICHHS, WCIONB3Ysl BEIMYUHBI: HANPSKEHHOCTh
ANEKTPUYECKOTO TOJS, TMOTEHIHAI 3JIEKTPOCTATUYECKOTO TOJs, Pa3HOCTh MOTEHILHUANOB,
ANEKTPOABIKYIAS CHUJIa, WHAYKIMS MarHUTHOTO IIOJIs, MarHUTHBIA MOTOK, cuja Amrmepa,
WHAYKTUBHOCTB, OJCKTPOABIKYIIAs CHJIa CaMOMHAYKIIMH, OSHEPTUS MAarHUTHOTO TIOJS
MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, TTOTHASI YHEPTHsI, YJHEPTHs OKOsI CBOOOHOMN
YaCTHUIIbI, SHEPTUs U UMITYJIbC OTOHA, MACCOBOE YHCIIO U 3apsi sipa, SHEPTUs CBA3H fJIpa;
OOBSCHATh OCOOCHHOCTH NPOTCKaHUs (DU3MYECKHX SIBICHUH: JJIGKTPOMArHUTHAS WHIYKIHUS,
CaMOMHJIYKIUS, Pe30HAHC, MHTep(depeHIIUs BOJH, AU(PPAKIHS, AUCIIEPCHs], TIOJTHOE BHYTpEHHEE
oTpaxkenue, horoanekTpuueckuii 3GdexT (pororddexr), anbda- u O6era-pacnaapl saep, raMma-
U3JIy4eHue siep, GU3nIecKrue MPUHIMIIBI CIEKTPATBHOTO aHAIN3a U paboTHI J1a3epa;

OTIpEIeIATh HAIPAaBJIICHUE WHIYKIIMM MAarHUTHOTO TMOJS MPOBOJHMUKA C TOKOM, CHJIBI AMIiepa U
cuiibl JIopeHiia;

CTPOUTH M300paKeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajoM, TOHKOW JIMH30M, U PAaCCYUTHIBATH €TI0
XapaKTePUCTUKU;

IPUMEHSITh OCHOBOIIOJIATAIOIINE AaCTPOHOMHUYECKUE TOHATHUS, TEOPUU W 3aKOHBI JUISl aHAJHM3a U
OOBSICHEHUST (PU3MUECKUX MPOIECCOB, MPOMCXOIAIINX B 3BE3/IaX, B 3BE3IHBIX CHUCTEMaX, B
MEXTaTaKTHUYeCKON cpefie; ABMKEeHUS HeOECHBIX TeJ, YBOMONNHY 3BE31 U BeeneHHo;

MIPOBOJIMTH HCCIICJOBAHNE 3aBUCUMOCTEH (PH3MYECKHX BEIWYMH C HCIOJIH30BAaHUEM IPSIMBIX
U3MEpPEHM, MPH STOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yNbTAThl IMONYYEHHOM
3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BHJAE IpadUKOB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTEH
U3MEpPEHUH, JIeNlaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHMS,

MPOBOANTH KOCBEHHBIE M3MEPEHUs] (PU3NYECKUX BEITUYMH, MPH 3TOM BHIOMPATh ONTUMANIbHBIN
METOJT WM3MEpPEHUs, OIICHHBATh AOCONIOTHBIE W OTHOCHUTEIBHBIC ITOTPEIIHOCTH TPSIMBIX U
KOCBEHHBIX U3MEPEHHIA;

MPOBOANWTH ONBITHI IO TIPOBEPKE TNPEUIOKCHHOW THIIOTE3bl: TUIAHUPOBATH JKCIIEPHMEHT,
coOupaTh HKCIEPUMEHTATbHYIO YCTAaHOBKY, aHAIM3UPOBAThH MOJYYECHHBIE PEe3yabTaThl U ACNaTh
BBIBOJI O CTaTyce MPEIOKEHHOW THUITOTE3bI;

OTHCHIBATH METOJIbI TTONYUEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHMUIA,

coOuoaTh MpaBuiia 0E30MacHOTO Tpyaa MPH MPOBEACHUU HCCIEIOBaHUI B paMKax y4eOHOTO
DKCIIEPUMEHTA, TPAKTHKyMa U Y4eOHO-HCCIEeIOBATENbCKOW U TMPOEKTHOW MAESITENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOpHOTro 000pyI0BaHUS;

pemate pacuéTHble 3a7auyd C SIBHO 3aJaHHOW W HESBHO 3a/IaHHOM (DM3MUYECKON MOJIENbI0: Ha
OCHOBAaHWW aHaJM3a YCIOBHS BBIOMPATh (U3UUECKUE MOJENIH, OTBEYAIOIINE TPEeOOBAHUSIM
3aJ1a4d, PUMEHATH (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIAThI (PU3UYECKUX TEOPHUU TPU
UCIIONIb30BAaHUU MATEeMAaTUYECKUX METOJOB pPEIICHUs 3a/1ay, MPOBOJIUTH PACYETHl HA OCHOBAHUU
UMEIOIINXCS JTaHHBIX, AHAIM3UPOBATh PE3yAbTaThl U KOPPEKTUPOBATH METONBI PEUICHHUS C
y4€TOM TMOITYYEHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIC 3a/layM, TPeOYIoNMe MPUMEHEHHUs 3HAaHWA W3 Pa3HBIX Pa3/IesioB Kypca
bu3MKKM, a TakKe MHTETpallud 3HAHUN M3 JPYIHX NPEIMETOB ECTECTBEHHO-HAYyYHOTO LHUKJIA!



BBICTPAMBATh JIOTUYECKYIO I[ETMOYKY pAcCyXICHHH C ONOpOH Ha W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS;

UCTIONIb30BAaTh TEOPETHUECKHE 3HAHUS Ui OOBSCHEHHS OCHOBHBIX NPUHIMUIIOB pabOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;

NPUBOINUTH MPUMEPHI BKJIa/1a POCCHMCKHUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE TPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;
aHAJTM3UPOBaTh M OIEHHUBATH IOCIEACTBUS OBITOBOM M TPOM3BOACTBEHHOH MEATEIHHOCTU
YeJI0BEKa, CBA3AHHOM ¢ (DM3MYECKHMHM MPOLIECCAMHU, C MO3UIUI HKOJOTHUECKONW 0e30macHOCTH,
IPE/ICTaBICHUN O PALMOHAIBFHOM IPHUPOAOINONIB30BAHUH, & TAKKE PasyMHOM HCIIOJIB30BAHUH
JOCTHKCHUI HAYKU M TEXHOJIOTUH ISl TAIbHEHIIIETO Pa3BUTHSI YEJIOBEUECKOTO OOIIIECTRa;
NPUMEHATh PA3IMYHBIE CIIOCOOBI PabOTBl ¢ HHGpOpPManMed (QHU3NIECKOTO COAEPKAHUSA C
UCTIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHA, IMPH 3TOM HCIOIb30BAThH
COBpEMEHHBbIE HMH(OPMAIIMOHHBIC TEXHOJOTUU U TIOMCKA, NEepepadOTKh M TPEIbIBICHHS
y4eOHOH W HAy4YHO-TIONMYJSPHOH WHGPOPMAIMM, CTPYKTYPHPOBAaHUS ¥  HHTEPIIPETaluu
uHpOpMaIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH aHAJIM3HPOBAThH
MOJTy4aeMyr0 HH(POPMAIIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHUKA HH(POPMAIIUH;

NPOSIBJIATH OPTaHW3ALMOHHBIE W IO3HABATEJbHBIE YMEHHS CAMOCTOSTEIBHOTO MPHOOPETEHUS
HOBBIX 3HAHHH B MPOIIECCE BHIIOTHEHUS IPOCKTHBIX U YI€OHO-MCCIIeI0BATEIbCKIX PadoT;
paboTaTte B rpymie ¢ HUCIOJIHEHHEM pa3IUYHBIX COIMAJIBHBIX pOJICH, IUIAHUPOBATh paboTy
TPYIIIBI, PaIlMOHAIFHO PACIPENENATh JESITeIbHOCTh B HECTAHAAPTHBIX CHTYAlHAX, aJIEeKBaTHO
OLIEHUBATh BKJIAJ] K&XKJAOT0 U3 YYaCTHUKOB I'PYIIIbI B PELLICHUE paccMaTpuBaeMoil MpooIIeMsl;
NPOSIBIATE MOTHBAIMIO K Oyaymed npogecCHOHATbHON MEeSATETbHOCTH 1O CIEMUAIBHOCTSIM
(U3UKO-TEXHUYECKOT 0 MpoduIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMS IIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TEna 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
53 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHO-BOITHOBOH Ayaliu3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuit TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Koutpoaphbie  Ipakruieckue fI[Sy‘ICHPIH sﬁl?z;osaTenbnme
padoThI padoTshI pecypesI
1 Ouszuka — pyHaaMeHTaIbHas HayKa O 1
IpUpoJie
5 Hayunslii MeTO MO3HAHUS U METO/bI 1
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN
DKCIIEpUMEHT U T€OpUs B IPOLECCE [TO3HAHUS
3 npupoabl. HabnroaeHne u SKCepuMeHT B 1
¢busnke
4 Crioco0b1 n3MepeHust GU3NIECKUX BETHUNH 1
5 AOGCoIt0THAs M OTHOCHUTENbHAS TIOTPEIIHOCTH 1
U3MepeHuH (PU3NUECKUX BEIUYHH
MonenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3UKM B JOPMUPOBAHUU COBPEMEHHOU 1
Hay4YHOU KapTHHBI MUPaA, B IPAKTUYECKOMN
JESTENBHOCTH JIIOAEH
Mexannueckoe nBuxkeHue. Cucrema oTcyera.
7 OTHOCHUTENBLHOCTh MEXAHUYECKOT'O IBMKEHHUS. 1
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
Panuyc-BekTOp MarepralbHON TOUKH, €TO
8 MPOEKIIMH Ha OCU KOOpAHHAT. TpaeKkTopusl. 1

[Tepememenue. Ckopocth. MIX mpoekiuu Ha
OCH KOOPJIUHAT




PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
IIPSIMOJIMHEHOTO JBUKCHUS

10

11

12

CrnosxeHue nepeMelieHuii 1 CKOpOCTEM.
Pewenune 3anau
HepaBnomepHnoe asuxenue. MrooBeHHas

cKopocTh. Yckopenue. [Ipamoinuneitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

I'paduyeckoe onucanue NPsIMOIUHEIHOTO
JBUKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobOogHOe TazieHne. Y CKoOpeHrne CBOOOHOTO
IIaICHUA. 3aBUCUMOCTE KOoOpAuHatT, CKOpPOCTH,
YCKOPEHUS OT BPEMEHH U UX TpapuKu

14

15

16

JIBrokeHue Tena, OpOIIeHHOTO MO YIIIOM K
TOPHU30HTY

KpuBonuneiinoe nuxenue. [IBuxeHue mo
OKPYXKHOCTH. YTJIOBasi ¥ JINHEHHAs! CKOPOCTb.
[Tepuon u wactora. LleHTpocTpemurensHoOe U
MIOJIHOE YCKOPEHUE

KonrtponsHas padora no reme "Kunemaruka"

17

IIepBeiif 3akoH HproToHa. MHEpLnansHbIe
cuctemsl orcuéra. [IpuHImn
OTHOCUTEIBbHOCTH I ammes.
HeunepuuansHsie cuctemMbl OTCUETA

18

19

Cuna. PaBHozeicTBytomas cuia. Bropoit
3akoH HeroTona. Macca
B3aumoneiicteue ten. Tperuii 3aKk0H
HrroTtona




[IpuHnun cynepno3unuu cuil. Pemenue 3anay

20 Ha IIpUMEHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh IPABUTAIMOHHON U
MHEPTHOU Macchl

99 Cuna TSOKeCTH U yCKOpEHUE CBOOOIHOTO
NaJCHUS
JIBr>KeHHe HeOECHBIX TeJl U UX

23 UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMU4YecKasi CKopocTb. 3akoHbI Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI cUJl TpEHUS.

25 JIBM>KEHHE B KUIKOCTHU U ra3e ¢ y4€TOM CHIIbI
COIIPOTHUBIIEHUS CPEJIBI

26 Hasnenune. I'uapocratuueckoe 1aBIcHUE.
Cuna Apxumena

97 AOcomoTHO TBepoe Teno. [loctynaTensHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJOTO Tea

28 MOMEHT CuJIBbl OTHOCUTEIBLHO OCH BPALCHUS.
[Ineqo cumnsl
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsxecTu Tena. YcenoBus
paBHOBECHSI TBEPAOTO Tena. Buel
paBHOBECHS

30 Pemrenne 3amau

31 KonrtponbHas pabora o teme "/luHamuka.
Craruka TBepaoro tena'

32 NMnynbec MaTepraabHOW TOUKH, CUCTEMBI




MaTCpHaJIbHBIX TOUCK. HGHTp MacC CUCTCMBI
MaT€pHaJIbHbBIX TOUYCK. TeopeMa O IBMKECHUU
LHEHTpa MaccC

33

NMiynbsc cuitbl M1 M13MEHEHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUYKEHUE

34

35

MoOMeHT UMITyJIbCa MaTepUaAIbHOW TOUKH.
[Ipencrasnenue 0 COXpaHEHMM MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

36

Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
nepemereHnn. I'padguueckoe npeacraBieHne
paboThl cuiIbl. MOIIHOCTE CHIIBI

37

38

39

40

Kunernueckas sneprus. Teopema 00
W3MEHEHUU KMHETUYECKOW IHEPTU
MaTepuaabHON TOYKH

IToreHumanbHbIe U HEIOTEHIIUAIBLHBIE CUIIBI.
ITorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

Tperpst KocMudeckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPIUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHWYECKON IHEPTUN

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHymm s uaeanbHON
KUIKOCTU

41

Kontponbras padota mo teme "3akoHbBI




COXPaHEHHUS B MEXaHHUKe"

Pa3BuTune npeacraBieHuii 0 mpupoie

42 TeroTel. OcHOBHBIE NoJ0KeHUsT MKT.
Huddysus. bBpoyHoBckoe nBHKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPAbIX

43 Tes1. XapakTep ABHKCHMSI U B3aUMOJCHCTBUSA
YacTHI] BELLIECTBA
Macca u pazMepbl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectsa. [locTosiHHas
ABorajzipo

45 Temneparypa. TemioBoe paBHoBecue. HIkana
Henscus

46 Pewenue 3amau

47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI

48 VYpaBHenne MeHneneena-Kiamnelpona.
Pemenne 3anau

49 AbcoinoTHas TeMnepatypa. 3akoH JlanpToHa

50 W3onporieccs! B MI€TBHOM Tase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npescTaBiIeHHe N30MPOLIECCOB:
u30TepMa, H30X0pa, u3odapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemrenne 3amau
CBs3b a0CONIOTHO TeMIepaTypbl

54 TEPMOIMHAMHUYECKON CUCTEMBI CO CpeaHEn
KMHETHYECKOW YHEepruei mocTynareabHoro
TEIUIOBOTO JABM)KEHUS €€ YacTHIL

55 O060061eHre U cucTeMaTU3alus 3HaHUu# 110




Teme "OcuoBsl MKT"

56

57

58

59

Kontponbnas padota o Teme "OCHOBBI
MKT"

TepmoauHaMmuyeckasi cuctema. 3ajilanue
BHEIIHUX ycyioBuil st T/l cucteMsl.
Bremnre u BHyTpeHHUE TTapaMETPHhI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAUCHUS BEJIMYMH, OIMCHIBAIONIUX € Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe HavaJlo TCPMOJNHAMUKHU.
CaMOHpOI/ISBOHBHaﬂ pei1akcanus TI[ CHCTCMbI
K TCTIJIOBOMY PaBHOBECHUIO

Mojenb uaealbHOTO Ta3a B TCPMOAUHAMHKCE.
YcnoBus IMPUMCHUMOCTH 3TOH MOACIIN

60

61

62

63

YpaBuenne MeHneneena-Kianelipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN SHEPTUU

BeipakeHue 17151 BHyTpeHHeH SHeprun
OJTHOATOMHOT0 HJICAJIBHOT'O Ta3a.
KBa3ucratnueckue u HecTaTHYeCKue
MIPOLIECCHI

OneMeHTapHas paboTa B TEpMOJUHAMUKE.
Beruucnenue pabotsl 1o rpaduky npouecca
Ha pV-auarpamMme

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILICHUS PabOThI

64
65

KonBeknusi, TEmonpoBOJHOCTb, U3Ty4YECHHE

KomuuectBo Temnorel. TemnoéMKOCTh Tea.




VY nenbHas U MoOJIIpHas TEIIIOEMKOCTH
BelIeCTBa. Y IelIbHAs TEIUIOTa CrOpaHus
TOILIUBA

Pacuér xonuyecTBa TEIUIOTHI IIPH

66
TerIonepenaye

67 [TonsiTue 06 amnadaTHOM mporecce. [lepBrrit
3aKOH TEPMOIUHAMUKHI
KomuyecTBO TEmIOTH 1 paboTa KaKk MephI

68 W3MEHeHUs BHyTpeHHel snepruu T /1
CUCTEMBI
Bropoii 3akoH TepMOIUHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeoOpatumocTh NPUPOIHBIX MTPOIIECCOB

70 [Tpunimne! geiictBus TermnoBbix MamuH. KIT

71 MakcumansHoe 3HadeHue KIT/I. Iukn Kapno

72 Pemenue 3amau
DKOJIOTHYECKHUE aCTICKThI MCIIOJIb30BaHUS

73 TETUIOBBIX JBUTaTeneil. TemnoBoe
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl

74 Pemenue 3agau

75 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
teme "Tepmoaunamuka. TemnoBbie MamHbI"

76 KonTponbHas pabota mo Teme
"Tepmoannamuka. TenaoBble MalIUHbI"
[TapooGpa3oBaHue U KOHICHCAIIHSI.

77 Hcnapenue u kunienue. Y nelibHas TEIUIOTa
napooOpazoBaHUs

78 HacwpImennbie ¥ HEHACHIIICHHBIC MTapPHI.




KauecTBeHHast 3aBUCHMOCTD INIOTHOCTH U
JABJICHUS HACBHIIIICHHOTO 1Mapa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BhEMa
HACBIIICHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JABJICHUS B
JKUJKOCTH

BraxxnocTs Bo3ayxa. AGCoMOTHAS U

[ OTHOCHTEJIbHAs BIKHOCTD

80 Pemenwue 3amau
TBépnoe Teno. Kpucraminyeckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAIJIOB

82 [1naBnenue u KpuctauM3anus. Y aenbHas
teruioTa miasneHus. Cyomumanus
Hedopmaruu TBEpOTO Tena. PacTsokeHne n

83 cxkarue. Casur. Monyne FOnra. Tlpenen
yOpyrux aegopmaruii
TemnoBoe paciupenue KUAKocTel u

84 TBEPBIX TET. AHTAPMOHU3M TETUIOBBIX
KoJIeOaHUI YacTHUIl BEIIeCTBA

85 [Ipeobpa3oBanue YHEPTUH B (Pa30BBIX
nepexoax

86 YpaBHEHHE TEIIOBOTO OamaHca

87 Pemenue 3amau
[ToBepxHOcTHOE HaTsKeHUE. KanumsipHbie

88 sBIIeHUs. J[aBeHue MoJ] HCKPUBIICHHOM
MOBEPXHOCTHIO KuAKocTu. @opmyrna Jlammaca

89 OO0o01IeHre ¥ CHCTeMaTU3allus 3HAHUH 110




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexoibl"

KonrponsHast pabora o Teme "ArperarHsie

%0 cocTosiHuA BeliecTBa. @a3oBble nepexoabl”
DnexTpu3aius Tel U e€ IposBICHUS.

01 DIekTpuyeckui 3apsij. /IBa Buma
aNeKTpudecKux 3apaaoB. [IpoBogHuky,
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI

92 DneMEeHTapHBIN 3JIEKTPUYECKUM 3apsia. 3aKOH
COXPAHEHUS AIEKTPUUYECKOTO 3apsa

93 B3aunmoneiicteue 3apsanoB. Toueunsie
3apsabl. 3akoH Kynona

94 Pewenue 3amau

95 Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUYECKHUE 3aPSIIbI
Hanpsk€HHOCTD 371€KTPUYECKOT0 MOJIs.

96 [IpoGHbIii 3apsz. JIuHuKM HanpsKEHHOCTH
aneKkTpudeckoro nosst. OQHOPOIHOE
ANEKTPUYECKOE TT0JIe

97 [ToTeHIMaIbHOCTh ANIEKTPOCTATUYECKOTO
noJi. Pa3HOCTh MOTEHIMATIOB U HANIPsDKEHUE
[loTenuumanpHas sHEPrus 3apsia B

98 ANEKTpOoCcTaTHYeCKOM rose. [loTennnan
ANIEKTPOCTATUYECKOTO MO

99 CBs13b HaANPSKEHHOCTHU MOJISL U PAa3HOCTH
MOTEHIIMAJIOB JIJIsl AJIEKTPOCTATUYECKOTO OIS

100 [IpuHIUTT CYTIEPIIO3UITUH DIIEKTPHIECCKUX

noJyeu




101

Pemenue 3agau

[Tone Toueunoro 3apsaa. [lone paBHOMepHO

102 .
3apsHKEHHOU cepsl
[Tosie paBHOMEPHO 3apsHKEHHOTO 0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEYHOM MIOCKOCTH

104 [TpOBOAHUKH B JIEKTPOCTATUIECKOM IIOJIC.
YcnoBue paBHOBeCHs 3apsIOB

105 JIMBIIEKTPUKH | TTOTYIIPOBOJIHHUKH B
ANEKTPOCTATHYECKOM I10JIC
Konnencarop. D51eKTpOoEMKOCTD

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa

107 [TapannenpHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenpHOE COCTMHEHHE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHAECHCATopa

110 Pemenue 3anau

111 JIBro>keHue 3apsKEHHOM YacTULIBI B
OJTHOPO/IHOM DJIEKTPHUYECKOM TOJIe

112 Pemenue 3amau

113 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
Teme "DnekTpudeckoe mnoie"

114 KonTponbHas pabota mo Teme
"OnexTpuueckoe nojue"
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS

115 CYILIECTBOBAHUS MOCTOSHHOTO

QJICKTPHUYCCKOI'0 TOKa




116 Wcrounuku Toka. Hanpsxenne u 3/1C 1

117 3akon OMa JyIsl ydacTKa Lenu. 1
DNEKTPUUECKOE COIIPOTUBIIEHHE
3aBUCUMOCTh CONPOTUBIICHUSI OJTHOPOJIHOTO

118 MIPOBOJIHHUKA OT €0 JIJTMHBI U TIIOIIA TN 1
MOTNEPEYHOI0 CEUCHHUS

119 VY aensHOEe CONPOTUBIICHHUE BEIICCTBRA. 1
Pemrenue 3amau

120 [TocnenoBarenpHOE, TAPATUICTHLHOE, 1
CMEIIIaHHOE COSTMHCHUE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX 3IEKTPUUECKUX 1
nerneid. [IpaBuna Kupxroga

122 Pemrenue 3amau 1

123 PaGora anekrpuyeckoro Toka. 3akoH Joyis 1
—JIenna

124 Pemenue 3amau 1

15 MOmHOCTB 2IEKTPUYECKOTO TOKA. TeruioBast 1
MOIIHOCTb, BBIICIIIEMasi Ha PE3UCTOPe

126 Pemenue 3amau 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HMCTOYHUKA TOKA

128 3axon OMa 715 OJTHOM (3aMKHYTOM ) 1
AJIEKTPUYECKON e

129 Pemenue 3amau 1

130 MOoOIIHOCT, UCTOYHHKA TOKA 1

131 Kopotkoe 3aMmbikanne 1

132 Konnencarop B nienu mocTOSSHHOTO TOKA 1




133

Pemenue 3agau

Pemrenue 3agaud mo treMme "IlocToSIHHBIHN

134 .
ANEKTPUYECKUI TOK

135 Pemrenue 3agaud mo teMme "IlocTOSHHBIN
AJIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "llocrostHHbIN
AIEKTPUUYECKUN TOK"

137 O06o0011ieHre 1 cucTeMaTu3alys 3HaHuH 1o
teMe "[locTosHHBIN 2neKTpuyecKuii ToK"

138 Kontponbnas padota nmo teme "[locTossHHBIN
AJIEKTPUYECKUM TOK"
DnexTpuueckas MpOBOAUMOCTD PA3INYHBIX

139 BEIIECTB. DIIEKTPUICCKUI TOK B METaJIaX.
CBepxnpoBOIMMOCTD
DNEeKTpUUECKUN TOK B pacTBOpax U

140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes
JUISL BJIEKTPOIIN3a

141 OnexTpuuecKuil TOK B raszax. [lnmazma

142 DneKTpuUecKuil TOK B BakyyMe. BakyymHble
prOOpbI

143 DNEKTPUYECKUN TOK B MOITYIPOBOAHHUKAX

144 [TomynpoBOIHUKOBBIE TPUOOPEI
@u3nYeCcKUil NPAKTUKYM 110 TEME
"N3mepeHune CUIlbl TOKa U HAaIIPSKEHUS B

145 L[ENU TOCTOSIHHOTO TOKa MPHU MOMOIIN

AHAJIOTOBBIX U MU(POBBIX N3MEPUTEIHHBIX
npubopoB" uiaK "3HaKOMCTBO ¢ UPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps




u3MepeHus: GU3NIECKUX BETUUUH TPU
ITOMOILIY KOMIIBIOTEPHBIX AATYUKOB"

146

147

duznyeckuil npakTukyM no teme "M3ydyenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENbIO 1
oIpeziesIeHUs] MTHOBEHHOU ckopocTu"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHune yCKOpeHus Npu NpsiMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBMIKEHHUH 110 HAKJIIOHHOM
wiockoctu" wiu "Hccnenoanue
3aBUCUMOCTH IIyTU OT BPEMEHU PH
PaBHOYCKOPEHHOM JIBH>KE€HUN"

148

149

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepeHue yCKOpeHUsl CBOOOJHOTO
nagenus” win "M3yyeHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMS T€Ja 110 OKPY>KHOCTH C
TTOCTOSTHHOM 110 MOJYITIO CKOPOCTHIO" HIIH
"UccnenoBanue 3aBUCUMOCTH TIEpUOJIA
oOpallleHus: KOHUYECKOro MasiTHUKA OT €ro
napamerpos”

150

@uU3NYECKU NPAKTUKYM II0 TEME

"N3mepeHue paBHOAECUCTBYIOUIEH CUIIBI TPU
JBUKEHUH OpycKa IO HAaKJIOHHOM IIOCKOCTH"

nnu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH 1
BpPEMEHHU JIBIKEHUS OpycKa 10 HaKJIOHHOM

IJIOCKOCTH Ha 3aJIaHHOE PacCTOSTHUE OT €r0

Macchl”

151

@uU3HYECKUI NPAKTUKYM IO TEME 1




152

153

"UccnegoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmaruu" wim "M3yuenue
JBUKEHUSI CUCTEMBI TEJ, CBA3AHHBIX HUTHIO,
MIEPEKUHYTOM uepe3 JETKui 010K"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue koddduireHTa TpeHus mno
BEJIMYMHE YTII0BOr0 KO3 dHUIIMEeHTA
3aBucuMocTu FTp(N)" wim "HccinenoBanue
JBUKEHHS OpyCKa 10 HAKJIIOHHOW TIOCKOCTH
C epeMeHHBIM K03 punmeHTom TpeHus" uim
"N3yueHue IBUKEHUS rpy3a Ha BaLy C
TpeHuem"

du3nuecKuil MPakTUKYM 110 TeEMe
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALCHUS "
win "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
MJI01a] b OTIOPHI"

154

@u3NYECKU NIPAKTUKYM II0 TEME
"N3mepenue ummynbca Tejaa o TOpPMO3HOMY
nytu" win "M3mepenne cuibl TSIru, CKOpOCTH
MOJIETH 3JIEKTPOMOOUIISE U MOLTHOCTHU CHJIBI
Tarun" nin "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
T€Ja ¢ UMITYJIbCOM CHJIBI" WIIN
"HccnenoBaHue cCOXpaHEHUS UMITYJIbCA IIPU
ynpyrom Bzaumoznelictsun" uinm "Msmepenune
KMHETUYECKOM SHEPTUH Teja 10 TOPMO3HOMY




"

IIyTH

155

®u3nYecKuil mpakTUKyM 1o teme "M3yuenue
H30TEPMHUUYECKOTO0 Mpoliecca (PEKOMEH0BAHO
MCIOJIb30BaHKe UG POBOI J1abopaTopun)"
unu "M3ydenne u30XopHOro npoiecca’ uiu
"N3ydenne n3obapHOTO mporecca’ uin
"IIpoBepka ypaBHEHUSI COCTOSIHUS"

156

157

158

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHOl TemnoéMKoCcTU" Uiu
"UccnenoBanue mpoiiecca OCThIBAaHUS
BemectBa" win "HMccaenoBanne aquadaTHOIO
npouecca" win "M3yueHne B3auMoCBA3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYpPbI KUTICHUS
JKuakocren"”

duznyeckuil npakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEN UCTIapEHUsI JKUIKOCTENH"
niu "M3MepeHne yneabHOU TEIIoTh
I1aByieHus apaa" win "M3yuenue cBONCTB
HaChIIEHHBIX NapoB" win "M3Mepenue
a0COIIOTHOM BIaKHOCTH BO3/lyXa M OLIEHKa
Macchl apoB B nomenieHun". smepenue
Kod(ppurmeHTa mMOBEPXHOCTHOTO HATSKEHUS

Pu3NYECKU IPAKTUKYM I10 TEME
"Habmtoienue npeBpalieHust SHEPTUU
3apsOKEHHOTO KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKaHUA TOKa B LIETIH, COAEpKaIIEH
KoHzieHcarop" win "Pacnpenenenue pasHocTH




MIOTEHLUAJIOB (HAPSDKEHUS) U
[I0CJIEI0BATEIbHOM COEIMHEHUN
KOHJICHCATOPOB"

159

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBanue CMEIIAHHOTO COCIMHCHUS
pesuctopoB" unu "M3Mepenue yiaenabHOro
COMPOTHUBJICHHUS TPOBOTHUKOB" UITH
"HccnemoBanye 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKEHUS TS JIAaMIThl HaKaJTuBaHUs"

160

161

@uU3NYECKU IPAKTUKYM 110 TEME

"HaOuroieHune a5eKkTpon3a’ win

"M3mepenue 3apsiia OTHOBAJICHTHOT'O HOHA"

nnd "UccienoBanue 3aBUCUMOCTH 1
COIIPOTUBIICHUS TEPMOPE3UCTOPA OT

temneparypsl” win "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTUKU anoaa”

PesepBHelIit ypok. O6001IeHNE 1

cUCTEMaTH3allMs 3HAHUI IO TEME 1
"Kuuematuka"

162

PesepubIil ypok. O6006111eHIE 1
cHCTEMaTH3aInsI 3HaHUH T10 TeME 1
"lmaamuka"

163

164

165

PesepubIiil ypok. O6006111eHIE 1
cucTeMaTu3anus 3Haguil no teme "CraTtuka 1
TBEpAOro tema"

PesepBHrIit ypok. O6001IeHNHE 1
CHCTEMATH3AaINA 3HAHUH 110 TeMe "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"

PesepBHelIit ypok. O6001IeHNE 1 1




cucreMaTtu3aius 3Hanui mo reme "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKON Teopun"

PesepBHelil ypok. O000ICHHE 1
166 CUCTEeMAaTH3aIHsI 3HAHHIA 110 TeMe
"Tepmoannamuka. TernaoBsie MalIUHbI"

PesepBubIil ypok. O60011IeHIE 1
167 CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"ArperaTtHble cocTosiHUS BelecTBa. da3oBbie

nepexonr"

PesepBHrlit ypok. O60011eH1E 1
168 CUCTEMATH3AalN 3HAHUH I10 TEME
"DnexkTpuueckoe nose"

PesepBHrlit ypok. O60011eH1E U
169 CUCTEMATHU3AalN 3HAHUH I10 TEME
"ITocTOSHHBIN ANEKTPUUECKUN TOK"

PesepubIiil ypok. O6006111eHIE 1
170 cucreMaru3anusa 3HaHui mo teme "Toku B
pa3Iu4YHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoThI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 1oJIe MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
Pemenue 3amau 1
6 IIpumenenne 3akoHa Ammepa. 1
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBUKeHue 3apsyKeHHOW YacTHIIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, mapa- U JuaMardHeTHKA
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Maraurtsoe moie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B IBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuino Jlenua

99 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
Teme "DnekTpoaruHaMuKa"

97 KonTponbHas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
Kosnebanus. ['apMoHndeckue KonedaHus

29 Kunematndueckoe U TUHAMHUYECKOE

oIHCcaHue KoJIeOaTeNbHBIX ABHKEHNI




DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPreTHUECKOTro 1
KMHEMaTU4YeCKOr0 OMUCAHUS

31 Ammuintyna u ¢asza xonedanuit
[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MaTeMaTruyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0AHUS

35 Pemenwue 3amau

36 Ypok-koHpepenmus "MexaHuyeckue
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "MexaHndeckue Konebanus"

38 DNEeKTPOMarHUTHBIE KOJIeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KoJIeOaHus




IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B LICTIH IIEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MePEMEHHOTO TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JEHCTBYIOIIEE 3HAYCHHE
CHJIBI TOKA W HAIPSKEHUS

46 Pe3onanc B aneKTpUYecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoicTBO, Mepenaya u MoTpedIeHne
AIEKTPUYECKON SHEPTUU
DKOJIOTUYECKUE PUCKH TIPH ITPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoin30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnueckre BOJHBI. XapaKTePUCTUKU
MEXaHHYECKHUX BOJIH

54 CBo¥icTBa MEXaHUYECKHUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Undpa3syk u yabTpassyk. lllymosoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/Ie
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CaolicTBa OJICKTPOMAardiuTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTIO
pacnpocTpaHeHus CBeTa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Cdepuueckoe 3epkaiio

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIBHBIN 110Ka3aTeNb PETOMIICHHUS.
[TostHOE BHYTpEHHEE OTpaKEHHUE.
[TpenenbHbIN yros MOJHOTO BHYTPEHHETO
OTpaXKEHHUS

Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB
OTpa)XEHUs U IIPEJIOMIICHUS CBETA

68

Xon tydeit B mpusMe. Jlucnepceus cBera.
CrnoxHbIif cocTaB Oemoro cBera. Lpet




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

70 [TocTpoenre n300pakeHUH B IMH3AX U UX
cUCTEMax. Y BEJIMYECHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeens MpUMEHIMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa M METO/IbI €€ U3MEpPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius cBera

o KorepenTHble HCTOYHUKH. Y CIIOBUSA
HAOJI0ICHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHue uHTEpHEpEeHIINN

80 Judpakmus ceeTa

81 JudpakunonHas pemeérka. YcioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [Tomiepe4HOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbIE BJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTH3alMs 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no tTeme «OnTuka» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeobpazoBanust Jlopenma. Ycinoue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpAIlleHUE JITHHBI

01 DHeprusi U UMITYIIbC PEISTUBUCTCKOM 1
YaCTHUIIbI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbithl A. I'. CTonerona. 1
3akoHsb!I poTodddexta

08 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoiinst u pazmepsl 007aCTH JTOKAIM3AITUN 1

JIBUKYILIECCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemenue pacuéTHpIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopryckyisspHO-BOJIHOBOI
nyanu3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynatel bopa

110 Bunei ciektpoB. CekTp ypoBHEH 3HEPrUU
aToma BOAOpoaa

111 CrioHTaHHOE U BBIHYXJIEHHOE H3JIyueHHe
CBETa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonkl. PagnoakTHBHOCTH
3aKoH paJinoaKkTUBHOTO pacnana. CBoHCTBa

114 WOHU3HPYIONIETO U3Ty4YeHus. BriusHue
PaZMOaKTHBHOCTHY Ha KUBBIE OPTaHU3MBI.
Ho3nmerpus
OHeprust CBSA3HM HYKJIOHOB B sijipe. SnepHbie

115 cuiel. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIIPABIIIEMOrO TEPMOSIEPHOIO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
AJIEeMEHTapHbIX YacTull. OyH/1aMEeHTaJIbHbIC
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJENb aJpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO QHU3MUecKoil KapTHHEI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPU3HKH IS
00BsCHEHUS PUPOJIBI KOCMUYECKIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3BE3/1b1, IUTAHETHI, UX BUJIUMOE JIBUKEHHE

122

123

Comnreunas cucrema. Comaite. ComHeuHast
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Junarpamma "cneKkTpajbHBIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIBbHOCTHU

Buyrpennee ctpoenue 38E311. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B APaX ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHTKITUH
Ha OCHOBE M3MepeHus cuibl Amnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




AIIEKTPOMArHUTHOW MHIYKIIUU" WIH
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro mojis"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
win "COopka MOJIENH 3JIEKTPOMArHUTHOTO
reseparopa"

134

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ min
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHBI"

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs]
crexya" win "[lomyuenue nzodpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUS OT BelllecTBa (Ha mpuMepe




Kuakux auH3)" wim "U3mepenue
(OKYCHOTO PacCTOSIHHSI PACCEUBAFOIITNX
JH3"

140

Pu3N4eCKu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U THoJsipu3anuu ceera'

141

DuU3nYeCKUi MPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lnanka Ha
OCHOBe ucciefoBanus Gorodpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMOT OT HAMPsHKEHUs "

143

144

145

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
noctostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UITn
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JUIs




146

147

oTpeieNieHUs TIOJI0KEHUST HeOECHBIX
00BEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3HBIX
CKOILJICHUI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeITEeIILHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alKs 3HAHUI.
Poab u MecTo pu3MKu ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O060011IeHre U cHUCTeMaTU3alus 3HAHHUH.
Poub puzndeckoii Teopun B GopMUpOBaHUA
Ipe/ICTaBICHNUN O PU3MYECKON KapTHHE
MHpa, MeCTO (PM3NUECKON KapTHHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX MIPEACTABICHUN O TIPUPOJIE

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

150

151

152

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "JIlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Craruka TBEpaoro tena"




153

O0o01IeHre U CHCTeMAaTU3alus 3HAHUH T10
TeMme "3aKOHbI COXPAaHEHUS! B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaluHb!"

O00011eHNEe U cUCTEMATH3AllK 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O06o00muIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teMme "[loCcTOsHHBIN 2neKTpUYecKuid ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alys 3HAHUH 110 TEME
"DeKTpoMarHuTHas WHIYKIus"

PesepBHslit ypok. O60011eHNE U
CHCTEMATHU3aIMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"JeKTpOMarHuTHbIE Kosebanus"




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanysa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucreMarusanus 3Haguii mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaru3alis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTApHBIX YacTuIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 10 kimace/ I'paués A.B., IToroxes B.A., Caneuxuii A.M., bokos I1L.IO.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP
«BEHTAHA-T'PA®»; AxunonepHoe oo0mectBo «M3narensctBo «IIpocsenienue
» ®usuka, 11 knacc/ I'paués A.B., [loroxes B.A., Canenkuii A.M., bokos IL.1O.,
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M31aTeIbCKU LICHTP

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocsemienuney

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET
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