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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE cCpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUH M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, npenctaBieHHbix B @I'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
nporpaMMbel  BocnuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusuka» B
oOpa3oBaTelnbHbIX opraHuzauusx Poccuiickoit ®enepauuy, pealn3yrolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe ompenenser o00sA3aTenbHOE MPEIMETHOE COJepXKaHue,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO I10CIIEA0BAaTEIbHOCTh M3YyYEHHMs TE€M MU pa3JesioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKH Y4eOHOTrO
nporecca, BO3PAaCTHbIX ocoOeHHocTed oOywaromuxcesa. [Iporpamma mno  Qusuke pgaér
NpEeCTaBICHNUE O ILETAX, COACPKAaHUM, OOIIel cTparernd OOy4YeHHs, BOCIUTAHUS U PAa3BUTHUS
o0yyaroImuxcs cpecTBaMu yueOHoro npeamera «Pu3nka» Ha yriyOnEHHOM ypOBHE.

N3yuenne kypca (QHU3UKK YrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aJauu
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI JJIi  NPOJOJDKEHUs 0O0pa3oBaHMs B OpraHM3alusAX MpodecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo Qusmuke Onpenensiorcs IUIAHUpYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIE, METalpeIMETHEIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHo-MeTo10/10rn4eckoil OCHOBOM A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3yJibTaTaM O0yYaroIluXcs,
OCBOMBILHUX MPOrpaMMy 1o (GU3UKE Ha YPOBHE CPEIHEro 001ero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-/ESTEIbHOCTHBIN MOAXO/.

[Tporpamma 1o ¢u3uKe BKIOYAET:

IUIAHUPYEMbIE pEe3yNbTaThl OCBOEHUS Kypca (U3MKM Ha YriyOJEHHOM ypOBHE, B TOM
YuCIIe IPEeIMETHBIE PEe3YbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojaMm 00ydeHusl.

[TporpamMa mo Qu3MKe HMEET HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOMX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
MPEIOCTABISAET BO3MOXKHOCTU JUIsl pealu3alid pPAa3JIMYHBIX METOJUYECKHX MOJIXOJO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBHUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIep KaHus Kypca.

®dusmka Kak Hayka o Haubosee o0IIKX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAUYeCTBE yUeOHOro
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYXKarollem MHpE.
[IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOLUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNIUiIo XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMHU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBaHUE
YMEHMM MPUMEHATh HAYYHBIN METO/ MMO3HAHUS IIPU BHITOJHEHUH UMHU YYEOHBIX HCCIeI0BaHUM.

B ocHOBY Kkypca (HU3UKH Ha YPOBHE CPEAHEro OOIIEro oOpa3oBaHMs MOJIOKEH PSA UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIHUIIBI €M0 TOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SABISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (DUBHKH.



Hoea zenepanuszayuu. B cooTBeTcTBHMM C HEl Mmarepuan kypca (us3uku oO0OBbeIuHEH
BOKpYT GHU3MYECKUX Teopuid. Bemymmum B Kypce siBisieTcss popMupoBaHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE I'yMaHUTapHOTO
noTeHIrana (U3NIECKON HayKu, OCMBICIICHHUE CBS3HM Pa3BUTHUSL (PU3UKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO € IIMPOKUM KPYT'OM TEXHHYECKHUX U TEXHOJIOTMYECKUX MPHIIOKEHUH
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTAaBICHUI
U COBPEMEHHbIE TEXHUUYECKHE YCTPONCTBA, M TEXHOJIOTUH.

Hoea »3Ixonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS HIEMEHTOB COJEp)KaHMUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3sBUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO PUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHnue cozepkKaHusi MPOrpamMMbI 110 (PHU3UKE TOHKHO OBITH OCTPOCHO HA MPUHITHIIAX
CHUCTEMHO-/IEATEIbHOCTHOr 0 noaxoa. i GU3uKy pean3anus 3TUX MPUHLIUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpouecca. Jlyisg yrayOsi€HHOro YpOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHHUYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTANbHBIE YYCHHYECKHE ONBITHl IPH
U3y4eHHUM HOBOIO MaTepuaiya, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyma. B mepBom ciydae MpakTHKyM
npoBoauTcs au6o B koHue 10 u 11 kmaccoB, JubO mocie MmepBoro M BTOPOro MOJYrOAWH B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpanus padoT MpakKTUKyMa B CHUCTEMY
1a0opaTOpHBIX paboT, KOTOpPhIE MIPOBOAATCS B Ipoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIIeIOBaHNE, KOTOPOE TP OBOTUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOrO BUa 6€3 MOIIaroBoil HHCTPYKIHH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO SKCIEPUMEHTa, Ja00paTOpPHBIX paboT U
IPaKTUKyMa Mpe/ICTaB/IeHa €AMHBIM IepeyHeM. BbIOOp TeMaTuku JUist 3TUX BUJIOB YUYEHUYECKUX
NPaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHUKAMH OOpa3oBaTEIBHOTO TpoIecca MCXOIs U3
0COOEHHOCTEH MOYpPOYHOIrO IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHCUMOCTEH (M3MYECKMX BEIMYUH M TOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUISL PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aJa4d C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil MoJenbI0, MO3BOJISAIOIINE TPUMEHATh U3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk U MHTETpUpYs NpUMEHEHHE 3HAHWN W3 pa3HBIX pasznenoB. Jlms
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsICHEHUe/NpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUH W TPOLIECCOB B OKPY)KAIOLIEH XKM3HH, TpeOyromue BbIOOpa
¢bu3nueckoil Mosienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (GpU3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs JIOJHKEH W3ydaThCcs B YCIOBHSIX TPEAMETHOrO KaOwHera. B kaOuHere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpaMMe 1o ¢u3MKe YYeHHUECKHUX OIBITOB, JaOOPATOPHBIX paboT M padOT MpakTHKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000py10BaHHE.

JleMoHCTpanmioHHOE 000py/I0OBaHWE (POPMUPYETCSI B COOTBETCTBUHM C TPUHIIMIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WCCIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYUECKUX U PYHJAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpyAOBaHHE Al YYEHHYECKHX IMPAKTHUECKHUX paboT ¢opmupyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreurBaeTcs B pacyére OAHOIO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
IOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHU AHAJIOIOBBIX U LUGPOBBIX NPUOOPOB, a TAKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4€HUs GU3UKU B 00ILEeM 00pa30BaHUU SABIISIFOTCSA:

¢dbopmMHpoBaHUE UHTEPECA U CTPEMIICHHUS 00yYarOIIUXCS K HAYYHOMY U3y4EHHIO TIPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAy4YHOM METOJE TMO3HaHUA H  (OPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPYKAOLUM SIBJICHUSIM;

dopmMHpoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHHS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAJIBHBIX 3aKOHOB (PU3HKHY;

dopmupoBaHrne YMEHHI OOBSICHATH SIBICHUS C UCIOJIBb30BaHUEM (DU3MYECKHX 3HAHUU H
HAaY4HBIX J0Ka3aTeJIbCTB;

¢dopmMupoBaHUE TPEACTABICHUN O posd (U3UKU JJs1 PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUH O BO3MOXKHBIX cepax Oymymeld mnpodeccHoHaIbHON
NEeSITEeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeilieMy OOyYeHHIO B 3TOM
HaIlpaBJICHUH.

JocTiwkenne 3Tux Lened olecrneynBaeTcss pelIeHHeM CIEAYIOUIMX 3ajady B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHHH 00 0o0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJANHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTBI aCTPO(U3UKH;

¢dopMupoBaHHE yMEHUI IPUMEHITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHUS (PU3UIECKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUN B IIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 33/1a4 C SBHO 33JaHHOW (U3NYECKON MOJEIBIO,
3ajiay, IOAPa3yMEBAIOUIMX CaMOCTOSTENBHOE CO3/aHue (U3nuecKod MoJenu, aJeKBaTHON
YCITIOBHSIM 33J1a9H, B TOM YHCJIE 3a/1a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (U3NYECKHMX OCHOB M TPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M MPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHAJM3a W WHTEpIpeTali WHQPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJy4EHHOTO pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEI0BATENLCKOM, TBOPYECKOM
NesITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHaIbHOMN 1eATeNbHOCTH, CBI3aHHOM ¢ (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrioyOnéHHBIH ypOBEHb H3YyUEHUS
yueOHoro mnpenmera «®Dus3uka» Ha YpOBHE CpeAHEro oO0IIero oOpa3oBaHUs BhIOMpaETCs
00yYaromyMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE 00pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOQUIIS.

Ha u3yuenue ¢usuxu (yriyOnaéHHbIN ypoBEHb) HA YPOBHE CpeAHEro o0I1ero oopa3zoBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEb Je€laeT BbIOOp MpoBeAeHUs J1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
ucciieIoBaHus (PU3HYECKUX SIBJICHUH.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHus Npupoabl. Habmroaenne u sKCriepuMenT B
buzuke.

Crioco6b1 n3MepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIE U IM(POBBIE M3MEPUTEIILHBIC
IpUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pu3nuecKkux BeInYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuasbHas TOYKA, aOCOIIOTHO
TBEPOE TEJI0, UJIcaIbHASI )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUEUHBIN 3apsn). ' unoresa. duznueckuit
3aKOH, TPAHUIIBI €T0 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Poip m Mmecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHnne cCuibl TOKa M HaNpsKEHUS B LENH IOCTOSHHOIO TOKa IPH IOMOILU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCcTBO ¢ HuppoBoil maboparopueil no ¢usuke. Ilpumepsl n3mepeHus GU3NIECKUX
BEJIMYUH IIPU IOMOIIY KOMIIBIOTEPHBIX JaTYMKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe naBukeHuEe. OTHOCUTEIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
oTCY€Ta.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKU.

Pangnyc-BeKTOp MaTepHaJbHONM TOYKHM, €ro IPOCKIHMM HAa OCH CHCTEMBI KOOPJMHAT.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpenHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIl0KeHUE NEepeMELICHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHUS U IIyTU MaTepuaibHON TOYKU OT BPEMEHU U UX TpauKu.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BuxeHue Tena, OpOIIEHHOTrO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHMSI MaTepHaAIbHON TOUKHU
OT BPEMEHH U UX I'paduKu.

KpuBonuneriHoe nBuxeHue. J[BHKeHne MaTEpUaIbHOW TOYKH 110 OKPYKHOCTH. YTJI0Bas U
auHelHas ckopocTb. Ilepumon u wacrora obOpamenus. LleHTpocTpemutenbHoe (HOpMaibHOE),
KacaTeslbHOE (TaHMCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHu4yeckue YyCTpOMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: CIHUAOMETP, IBHKCHHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE NTepeIaul, CKOPOCTHBIE TUQTHL.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, WILTFOCTPALIAS] KHHEMAaTHYECKUX XAPAKTEPUCTHK JABUKECHUS.

Crioco0b! HccieJ0BaHus IBUKEHUH.

NnmrocTpanus npeneapsHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCHIOIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIeHHOr0 O] YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

HampaBnenue CKOpOCTH NpY JBUKEHUU IO OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIyKTOpE.



CpaBHeHue myTeil, TPaeKTOpUM, CKOPOCTEW JBUKEHHS OJHOTO U TOTO )K€ TE€lla B Pa3HBIX
CHUCTEMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenne ycKOpeHUsT TpU MPSIMOJUHEHHOM PpPaBHOYCKOPEHHOM JIBJKEHHHM IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue aBukeHUs Tea, OPOLUICHHOI0 FOpU30HTaNbHO. [IpoBepka rumoressl o mpsiMoin
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJTIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHUMOCTH TepHofa OOpalleHHus KOHUYECKOTO MAasTHHKA OT €ro
[apaMeTpoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHeprnaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HbroTOHA /1711 MaT€pUaIbBHOW TOYKHU.

Tpetuit 3akoH HbptoToHA 17151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOTO TAJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI M OT Teorpaduyeckod mupoThl. JIBM)KCHHE HEOECHBIX Tl U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIErocs ¢ YyCKOPEHHEM.

Cuwia tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJBXEHUS M CHJIA TPEHUS IOKOS.
Koadpduiment tpenuns. Cuiia CONMpPOTUBIICHUS TPU JABMKCHUU Tella B JKHJIKOCTH WM Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHUSI.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIIMIIHUKHN, JABUKECHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmronenue nqrkeHus Tea B MHEPIUAIBHBIX M HEMHEPIIMAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenune nByx UMIMHIPOB WJIM IIAPOB Pa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACUCTBYIONIEH MPUIIOKEHHBIX K Ty CHJI C TIPOU3BEICHUEM MaCChl Tejla
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YJIHTATE B3aUMOICHCTBUS TEIL.

N3mepenne macc 1o B3auMoIEUCTBUIO.

HesecomocTs.

Bec tena nmpu ycKOpeHHOM NOABEME U MAJIEHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT TP IBMKEHUHU OpycKa M0 HAKIOHHOW MIOCKOCTH.

[IpoBepka TrUMOTE3pI O HE3aBUCHMOCTH BPEMEHHU JBWKEHHUS OpycKka MO HaKJIOHHOM
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenne ABUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUi OJIOK.



W3mepenne koddduirieHTa TpeHUs M0 BEIUYMHE YTIOBOTO KOAPPHUIIMEHTA 3aBUCUIMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 10 HAKJIOHHOM TUIOCKOCTH C  TMEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3ydenune nBUKEHUS Tpy3a HA BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynarenbHoe U BpalaTeIbHOE JIBUYKEHUE TBEPIOTO Tea.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpamleHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeyCcTOUMBOE, Oe3pa3InIHOe PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pelIETYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUS TBEPIOrO TeJd, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IA/(b OIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMinynbc mMaTepHalibHOW TOYKH, CUCTEMBl MaTepUalibHbIX TO4eK. LleHTp macc cucteMbl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUHU LIEHTPA Macc.

HMIynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT uMmIysnbca MaTrepuanbHOM TOYkH. IIpeacraBieHue O COXpaHEHMH MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PabGora cunel Ha MamoM M Ha KOHEUHOM IMepemenieHuu. ['paduyeckoe mpeacTaBieHUE
paboTHI CHITBIL.

MOIIHOCTD CHJIBL.

Kunerndeckasi sHeprus MaTepualbHOW TOYKU. Teopema 00 M3MEHEHMHM KUHETUYECKOU
SHEPrUY MATEPHAITBHON TOUKHU.

[loTeHumanbHble U HEMOTEHUUaNbHbIE cuibl. [loTeHnmanbHas >Heprus. [loTeHnuanbHas
SHEprust ynpyro neopMUpOBaHHOU MpYyKUHBI. [loTeHIMabHAast SHEPrusi Teja B OJHOPOIHOM
rpaBUTalMOHHOM Tosie. [loTeHnuanbHast sHeprus Tena B TPAaBUTALIMOHHOM I0JI€ OAHOPOJHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CKopocThb. TpeTbst KOCMHUYECKasi CKOPOCTbh.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW DHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHUUECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymm s UACalbHOM JKUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOW dHEPTUH.

TexHuueckrne yCTpONCTBAa M TEXHOJOTUYECKHE MPOLECCHI: JABUKEHHE PAKET, BOJAOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

N3MepeHne MOIHOCTH CUJIBI.

W3menenune sHEpruu Teja mpu COBEPIICHUH paOOTHI.

BzaumHble mpeBpaiieHus KMHETUYECKOM M NMOTEHUHMAIBHOW JHEPrui NpHu AEHCTBUU Ha
TEJIO CUJIbI TSKECTU U CHJIBI YIIPYTOCTH.



CoxpaHeHue SHEpruH MpHu CBOOOIHOM Ma/ICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopmusie pabomoi, npaKmukKym.

N3mepenne umirysbca Tena o TOpMO3HOMY ITyTH.

H3mepeHue cuibl TATH, CKOPOCTU MOJIEIH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPY YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KNHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Onpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJIsApHO-KuHeTHueckod Teopun (MKT), ux ombITHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YyacTUIl BenlecTBa. Moiesin CTpOSHHUsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 0ObICHEHUE CBOMCTB
BElIeCTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BewectBa. [locTostHaas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Mogens wnaeanbHOrO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPHUM: YacTHUIbl TIas3a
JBUKYTCS] XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MenaeneeBa—Kianelipona. AOCONIOTHAsS TeMmIeparypa
(wkanma temmeparyp KensBuna). 3akon Jlamprona. M3omporecchl B HOealbHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduueckoe mpeacTaBiIeHne U30MPOLIECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

CBs3pb MEXIy [aBJIEHUEM U CpeAHEW KHHETUYECKOW DSHEpPruel MOoCTyNnaTelbHOIo
TEIUIOBOTO JBMIKEHHUS MOJIEKYJ HJAealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJEKYJISIpPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO Ira3a).

CBs3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJIMHAMUYECKOW CHCTEMBI CO CpeaHel
KMHETUYECKOW dHEPruel MOCTyNaTeNbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOLECChl: TepMOMETp, Oapomerp,
IOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHsI YaCTHUIL BEIIECTBA.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHHUSI.

Juddyzus xxuakoctet.

Mopens onbita LlTepHa.

[TputsxeHue MOJEKYII.

Mopenu KpUCTAIIINYECKUX PEIIETOK.

HaGnronenue u uccnenoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

M3yuyenue n30X0pHOro Ipolecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHEUIHUX  YCJIOBUH  JJid
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume w  BHyTpeHHuEe napameTpsl. Ilapamerpsl



TEPMOJMHAMHYECKON CUCTEMBI KaK CpPEIHUE 3HAUEHUS BEIMYMH, OMMCHIBAIOIIUX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM yYpOBHE.

Hynepoe Havano tepmoanHamuku. CaMonpou3BoiibHAas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpHOro raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHMH: YypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHUE JJIsI BHYTPEHHEU >HEPTrUH. Y CJIOBUS MPUMEHHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mis
BHYTpPEHHEH SHEPrUy 0OJIHOATOMHOTO HJI€abHOr0 rasa.

KBa3ucrtarnueckue u HECTaTUUECKHUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHaMUKe. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3TyYCHHE.

KomuuectBo Ttemnorel. TemmoéMmkocTh Tena. YenbHass M MOJSpHAs TEIIOEMKOCTU
BellleCcTBA. YpaBHeHHe Maiiepa. YenbHas TeEIUIOTa CropaHus ToIUuIMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM mpoiecce.

[lepBblii 3ak0H TepMoauMHAMUKU. BHyTpeHHss sHeprus. KomudecTtBo TemoTsl u paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPIUH TEPMOIMHAMUYECKON CUCTEMBI.

Btopoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOIMHAMUKH N7 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEPEaaTh
TEIJIOTY OT O0oJiee XOJOAHOrOo Teja K Oojiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpaTuMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! AeicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Haduenue KIIJ. Iukn Kapho.

OKOJIOTUYECKHUE ACTIEKThl UCIOJIb30BaHUs TEIUIOBBIX ABUrareieil. TemnoBoe 3arps3HeHne
OKpYKaroIlen CpeIbl.

TexHuuyeckue ycTpoiiCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOIOAMIbHUK, KOHAUIIMOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNny, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO HAacoca,
yTUIU3alKsg OMOOPraHNYEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLIOBOI M DJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHune TemnepaTypsl IPH aI1adaTHueCKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHuE yIEIbHBIX TEIUNIOEMKOCTEH BELIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenne yaenbHON TeMITOEMKOCTH.

HccnenoBanue npoliecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3ydyeHne B3aMMOCBSA3M 3HEPTUHU MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUSA M TEMIIEpPaTypbl
KHTIEHHS JKUIKOCTEM.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcarus. VcnmapeHue w© KuMNeHWE. YenbHas TeIuioTa
napooOpa3zoBaHMUs.

Hacpiennsle ¥ HeHachllleHHble Mapbl. KadecTBeHHass 3aBUCMMOCTb IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO TMapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTh OT 00bhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT JaBJICHUS B )KUKOCTH.



Brnaxxnocts Bo3myxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

Teépnoe Teno. Kpuctammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPHCTAIIIIOB.
[TnaBnenue u KpucTauIM3auus. Y JenbHas TerioTa iasineaus. Cyonumanus.

Hedbopmaruu tBEpHoro Tema. Pactshkenune u cxxkarue. Crnsur. Moayne HOnra. Tlpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE paclUIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK IMPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue sHEprun B (ha30BBIX MEPEXOaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspKeHHE. KOApdUIMEeHT MOBEpXHOCTHOTO HaTshKeHUs. KanuuispHbie
ABJICHU. JlaBlieHre o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpoilcTBA W TEXHOJIOTMYECKHE IPOLIECCHI: JKUAKUE KPUCTAJLIBI,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue. Kunenue rnpu NnOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnimii.

HaGuroienne Maibix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B MOMEILIEHHH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIii pe3HHOBOr0 00pasiia OT MPUIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoauHaMuka.

Tema 1. dnexmpuueckoe noe.

OnekTpu3anus Tea U e€ MposBIIEHUs. DJEKTpUdecKuil 3apaa. [IBa BUaa 3JIEKTPUUECKUX
3apsnoB. IIpOBONHMKM, NHMINEKTPUKH M MOJYIPOBOJHHUKH. DJIEMEHTAPHBIA DIIEKTPUYECKHUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha 31eKTpUIeCKUe 3apsibl.

Hanpsoxkéanocts  anekrpuueckoro monsd. I[IpoOubiit 3apsn. Jluaum HanpsoxkEHHOCTH
ANEKTPUUECKOTro NoJis1. OJHOPOAHOE INEKTPUIECKOE MOJIE.

[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB U HAIpPSKEHHUE.
[ToreHuuanbHast ~ dHeprust  3apsga B JJEKTPOCTATHUYECKOM  ITIOJIE. [Totenunan
ANIEKTpOCTaTUYECKOro Mouis. CBsA3b HANpPsDKEHHOCTH MOJ M Pa3sHOCTH IOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TAaK U HEOJHOPOJIHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.



[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOUM cdepsl. Ilone paBHOMEpHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilose paBHOMEPHO 3apsHKEHHONW OECKOHEYHOM IIJIOCKOCTH.
KapruHbl TMHUN HANPSI)KEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIMATIbHBIX IIOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PAaBHOBECHS 3apsI0B.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10J1€. J[U3IeKTprudecKas NIpOHULAEMOCTh BELIECTBA.

Kongencarop. DneKTpOEMKOCTh  KOHJIEHCATOpA. DNeKTpOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapannensHoe  coeauHeHue  KoHaeHcaTtopoB.  [locnmemoBarenbHOoe — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTULIbI B OJJHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4yeckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aLIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U IPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apSyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TT0JIE€ IBYX 3apsKEHHBIX IIACTHH.

Moguens 3nekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM II0JIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

VCTpolcTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apska v pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habmonenne npeBpalieHust SHEPruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOJINO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKalle KOHIeH caTop.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpSOKEHHs) TPH  MOCIEAOBATEIHbHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHMS TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hanpsioxenne U u DJIC €.

3akon OMa a1 yyacTKa LenH.

DJIEKTPUUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEYeHHUs. YJeNIbHOE CONPOTHUBIICHUE
BELIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTb 2JIEKTPUUECKOT0 TOKA. TemIoBas MOLHOCTD, BbIEIAEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH Oma i MOJHOMN
(3aMKHYTOI1) AJIEKTpHUECKOM 1IenH. MOIIHOCTh UCTOUYHUKA TOKa. KopoTkoe 3aMbIkaHHe.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHu4yeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TMPOLECCh: aMIepMETpP, BOJBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.



Hemoncmpayuu.

W3mepeHue cuibl TOKA U HAIIPSKEHMSL.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTb COINPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COINPOTHUBIEHUS IPU IOCTOSSHHOM
HaNpsKEHUU.

[Tpsimoe m3zmepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKA
BHYTPEHHEI'0 COIIPOTHUBIICHMSL.

Crioco0bl coeMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHLUAIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKa
B LIEIIU.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mMepenue yeiabHOro CONpOTUBICHHS TPOBOIHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS JJIs1 JIaMITbl HAKaJIMBAHUS.

YBenuueHue npezena U3MEpPEeHus amrnepMeTpa (BoJIbTMETpa).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd J1C rajlbBaHMUECKOr0 3JI€MEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLUAIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKa
B LIEIH.

HccnenoBaHue 3aBUCUMOCTH 110JIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnexkTpuyeckas IMPOBOAUMOCTb PpA3IMYHBIX BEIIECTB. JIEKTPOHHAS IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTHUBIEHUS  METALIOB  OT  TEMIEpPaTyphl.
CBepXITpOBOIUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOIMTHUYECKAS IUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OnexkTpudeckuid TOK B raszax. CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHHueckne yCTpPOMCTBA M INPAKTHUECKOE IPUMEHEHHWE: Ta30paspsIHble JIaMIIbI,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJIA.



Du3nYecKHil NPaAKTUKYM.

CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBHIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OlLeHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, MPOBEPKa MPEIIOKECHHBIX TUIIOTE3 (BBIOOp M3 paboT, OMMCAaHHBIX B TEMaTHUYECKUX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIEp/KaTEeNIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpedmemmuvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEb, U3MEPEHUE, IOTPELIHOCTY U3MEPEHUHN, U3MEPUTEIIbHBIC
npuoOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuicHWE CHCTEMbl ypaBHeHMi. JluHelHas QyHKOms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpbl M MX MNpPOEKUMU HAa OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOH mpupoje, auddysus, 0ocMocC, TEII00OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHU «TEIIOBOM» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKCHUE U KallWJUIPHbBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4yeHrne HaHOMAaTepHUaloB, TEIJIOBbIE CBOMCTBA TBEPABIX TeEll, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINS, TaJbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO3/lyXa, BETPbl, 0APOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIMHU (KPOHINTEHH, pemeTdyarpie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOT, BOJOMET
U Jpyrue), JABUTATeIb BHYTPEHHETO CropaHus, MapoBass TypOuHa, OBITOBON XOJIOAMJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHalloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Fra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalITbBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe noe.

B3aumoneiicTBue MOCTOSIHHBIX MarHUTOB M TPOBOJAHUKOB C TOKOM. MarHuTHOE TMoJe.
Bekrop marauTHOM uHAYKUMHA. [[pyHIMIT Cyniepno3UIMM MarHUTHBIX MOJIEH. JINHUU MarHUTHOM
WHIYKITUH.

MarnuTtHoe 1oJie TPOBOAHUKA C TOKOM (TPSIMOTO MPOBOJHUKA, KATYHIKA U KPYTrOBOTO
BUTKa). OnbIT Dpcrena.

Cuiia AMriepa, e€ HanpaBJIeHUE U MOTYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JI[BUKEHHE 3apsSKEHHOW 4YacTHIbl B
OJIHOPOJHOM MarHuTHOM mnose. PaGora cuisl Jlopenna.

MarnuTHoe moJje B BemecTBe. PeppoMarHeTHKy, apa- U JuaMarHeTHKH.



TexHu4yecKkne YCTPOMCTBA M TEXHOJIOTMYECKUE TMPOLECChl: MPUMEHEHUE MOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpoJABHUraTesb SKoOu, yCKOpUTEIU
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nWHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IOJKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMA MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJJHUKA, KATYIIKHA C TOKOM.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHuuUn EHCTBUS 3IEKTPOU3IMEPUTEIHHOTO MPUOOpPa MArHUTODIIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

WccnenoBanue MarHUTHOTO MOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMTIepa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUJIbl AMIIepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexTpoMarHUTHOM MHAYKUUU. [loTok BekTopa MarHuTHOM uHaykuuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUecKoe IOJIE.
Toxku dyko.

OJ1C uHAYKIMY B IPOBOJHUKE, TBUKYIIEMCS B OJTHOPOIHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karylika WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHue
camounaykuu. 3/1C caMonHayKIUU.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpPOMCTBA H TEXHOJOTHYECKHUE TPOIECChl: HWHIYKIIMOHHAS TI€Ub,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH IBUKEHUH B MAarHUTHOM T10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmtoienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MeIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUY.

HccnenoBanue 3apucumoctd I/IC caMOMHIYKIIMKA OT CKOPOCTU W3MEHEHUs CUJIbI TOKA B
TN,

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.

WccnenoBanue siBIEHUS CAaMOUHIYKITHH.

COopka MoieNH 3NIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pnen S. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOIHEIE KOJIEOAHMS.

[apmonnueckue  konebanus. KuHemaTumdeckoe M JAMHAMHUYECKOE  OIMKCAHUE.
DOHepreTuyeckoe oOmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYeCKOW »Hepruu). BriBojg



JUHAMUYECKOTO OMHMCAaHUS TapMOHMYECKMX KojJeOaHMi M3 HMX OSHEPreTHYecKoro u
KMHEMAaTH4YECKOTO ONMCAHMS.

Ammuintyna u (asza konebGanuii. CBsi3b aMIUIMTYAbI KOJeOaHMH MCXOAHOM BEITHMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHUKa. [leproa cBoO6OAHBIX KONeOaHUN TPYKMHHOTO MasiTHUKA.

[Tonsatne o 3aryxarommx KojeOaHusX. BwiHykaeHHsle Konebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOr0 ABUKECHHUS.

Habumronenne He3aBUCHMOCTH IIEPHOJa MaJIbIX KOJIe0aHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui U 3aBUCUMOCTH MepHOJa CBOOOTHBIX KoJeOaHUn
OT CONPOTHUBJICHUS.

HccnenoBanue konebaHWl Tpy3a HA MAaCCUBHOW IMpPYXKHHE C Ielbi0 (OPMUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJEOaHUNH HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBI)KEHUS Teja B X0Z€ KoJeOaHU Ha yIIPYTroM MoABece.

N3yueHue ABUKEHUS HUTIHOIO MASITHUKA.

[TpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY IbI 3aTYXAOMIUX KOJIeOaHUH.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUIUTYABI 3apsia KOHAEHcCATopa ¢
aMIUIUTY/I0M CUJIbI TOKA B KOJIE€0ATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUH B UI€ATBHOM KoJe0aTeIbHOM KOHTYpeE.

3aryxawolue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

[lepemeHHbII TOK. MOIIHOCTH NEPEMEHHOTO0 TOKa. AMIUIUTYJHOE U JIEHCTBYIOIEE
3HaYeHHE CWJIbI TOKA U HAIIPSDKEHUS IIPU PA3JIMYHOM opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconJaIbHBIN IEPEMEHHBIN TOK. Pe3nucTop, KOHIAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIENIH CHHYCOMIAJIBHOIO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHH.

WneanbHblii Tpanchopmarop. IIponsBoncTBo, nepeaada U norpediaeHUe 3IEKTPUYECKON
SHEPIHH.

OKOJIOTUYECKUE PHUCKHU IIPU IMPOU3BOJCTBE 3JIEKTpodHEpruu. KynbTypa ucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckne yCTpPOHCTBA M TEXHOJOTMYECKUE TMPOLIECCHI: DJIEKTPUYECKUNH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJIEOaHUH OT MHIYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIMKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Mojienb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHbIE CHHYCOUJANIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO U MIPHUHIIKIL ACHCTBHS TpaHCHOopMaTOpa.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEN0BAaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILIKY U PE3UCTOP.

HabutoieHne 351eKTpOMarHuTHOrO pe30HaHCa.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HUX pachpocTpaHeHus. [lomepedynble u mpoAoOJbHBIC
BosIHBI. Ilepuon, ckopocTs pacrnpocTpaHeHHs U AjduHa BOJIHBL. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HHTepPepeHIus U TudpaKius.

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

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JIy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIINS BEKTOPOB B 2JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH: OTPaXKEHHWE, IPEIOMJIEHHME, IOJISIpU3aLINs,
uHTephepeHIus U TudpaKiims.

[[Ikana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31€KTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl.

TexHUuyeckue ycTpoicTBa M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TENeBU30p, aHTeHHa, Tenedon, CBY-meub, ynbTpa3ByKoBas
JMarHOCTHKA B TEXHUKE U MEJUIIHHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YacTOTHI KOJIeOaHUH.

HaGnronenue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHny U AUPpakiud MEXaHUUECKHUX BOJIH.

AKyCTUYECKHI pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue cCBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMUTYJOW M YacTOTOH
Kosie0aHuM.

HccnenoBaHue  CBOWCTB — DJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXX€HHE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HTepepeHIus.

OO6HapyxeHue HH(ppaKpacHOTo U YIbTPa(hHUOIETOBOIO U3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHeHOE pacrpocTpaHEHHE CBeTa B OJHOpoAHOM cpene. Jlyd cera. TouyeuHslit
HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUH B IJIOCKOM
3epkane. Cepudeckue 3epkaia.



[lpenomnenue cBeTa. 3akOHBI MpPEJIOMIICHUS cBeTa. AOCOJIOTHBIM  IOKa3aTelb
npesomiieHuss. OTHOCUTENIBHBIM IOKa3aTenab INpenoMieHHs. IoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPH IMEPEX0JI€ MOHOXPOMATUYECKOIO CBETA YEpe3 IPaHULy pas3zaeia
JBYX ONITUYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. ClioxkHBbINi coctaB Oenoro ceera. L[Ber.

ITostHOE BHYTpeHHEe oTpakeHue. IIpenesbHbIi yroi MoMHOro BHYTPEHHETO OTPAKEHUS.

Cobuparomue M paccewBaromue JuH3bl. ToHKass smH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasl CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOI'O PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENIBHOTO IOKa3aTes IPEIOMIICHUS.

®opmylia TOHKOH JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xox 1y4a, IpOLEALIEro JMH3Y 10 IPOU3BOJIbHBIM YITIOM K €€ IJITaBHOM ONTHYECKON OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka IPAMON B COOMPAIOIUX U PACCEUBAIOIINX JIMH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromnias cnocoOHOCTh. ['71a3 Kak onTUYecKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIIOBHUS
HaOJIOZICHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP(PEPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KilaccuyecKX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. Jludpakumonnas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHUMYMOB IIPH [1aIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAs
OITHKA, TU(PAKINOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue npesioMIIEHUs CBETA.

HaOGnroneHue nosiHoro BHyTpeHHEro oTpakeHust. Mojienb CBEeTOBO/Ia.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300payKeHU B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nugpakuuu cera.

N3ydeHne AuppaKkIIMOHHON PEIIETKH.

HabGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucnepcuu certa.

HaOGnronenue nonspusaiuu cBeta.

[TpumeHeHre noaIpOnI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BellecTBa (Ha MPUMEPEe KHUJIKUX
JIUH3).

N3mepenue GpOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHnue n3o0paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYEeCKUX CHCTEM.

Habmonenue nudpaxyun, HHTEpPEpeHINN U MOJIIPU3ALIUN CBETA.

W3ydeHue nonsipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAIECKTPHKA.

N3yuenne naTepEepeHIIy Ja3epHOro N3IYYEeHUs Ha BYX LIEIAX.

Hab6nronenune aucnepcum.



Habmionenue u nccienoBanue JUQPpakinOHHOTO CIIEKTPA.

N3mepenne njMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3JIy4eHHs CBETOAMOA IPHU MOMOIIH AU(PAKIIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBan.  IIpeoOpasoBanusi  Jlopenua.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHME BPEMEHU U COKpaIEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULIBI.

CBs13bp Macchl € 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHu4eckne ycTpOCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE NPUEMHHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

Y4eHUYeCKU IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

Omnpeznenenre UMITYJIbCAa U YHEPTUU PEISATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60iHno80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE W3NMydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tela). 3aKOH
cMerieHus Buna. [ unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddexrt. Onpitel A. I'. CroneroBa. 3akoHbl poTodrddexra. YpaBuenue DiiHIITEIHA
s porodddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeTa (B 4YAaCTHOCTH, JaBJIGHWE CBeTa Ha aOCOJIIOTHO TMOTJIOMIAIOIYI0 U
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.

BosHoBbie cBoiicTBa yactuil. Bonnbl ae bpoitns. Jlnuna BonHbl 1e bpoiins u pazmepsl
o0nacTu  JoKanu3alMM  JBUWXKylleiicss dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 37eKTPOHOB Ha KpUCTAILIaX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHUs HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE MPOIECCHl: CIIEKTPOMETP, (OTORIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

HccnenoBaHue 3aBUCUMOCTH COITPOTHUBIIEHHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHo [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO CcTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3ny4yenue u morsomieHne (OTOHOB NPH MEPEXOoJie aToMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrnioHTaHHOE U BBIHYXKJIEHHOE H3llyueHue cera. Jlazep.

TexHuueckne yCTpOHCTBA U TEXHOJIOTMYECKHUE IIPOLECCHI: CHEKTPAJIBbHBIN aHalu3
(cTieKTpOoCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnenb oneiTa Pezepdopra.



Habmronenne nuHeHYaThIX CIIEKTPOB.

YCTpolcTBO M ACHCTBHE CUETUMKA HOHU3UPYIOIINX YACTHII.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJuOaKTHBHOIO pacnaia. PaavoakTtuBHblE u30TONBl B Ipupone. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie cuibl. JlegekT Macchl sapa.

SAnepubie peaknuu. Jlenmenwne wu cuHTe3 snep. SpepHele peakTophl. [IpoGiemsbr
YIOPABJISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. KOJOTMYECKHE acClEeKThl Pa3BUTUS  SEPHOU
HHEPreTUKHU.

MeTtoabl perucTpauuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHL.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHbl, Me30HBI U JenTOoHHI. [IpencraBinenue o
CranpaptHoil Mmosienu. KBapk-riitooHHas MOJAEIb aIJpOHOB.

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

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUECKUE IMPOLECCH: JO3UMETp, kamepa BuibcoHa,
AEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenue nornomenus 6eTa-4yacTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Otanbl pa3BUTUs acTpoHoMuu. llpukiiagHOoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMHU. [IpUMeHMMOCTb 3aKOHOB (GU3UKU Ui OOBSCHEHUS HPUPOABl KOCMHYECKHX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HcCCleqoBaHUW. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
PaAMOTENECKOIIbI, BHEATMOC(EpPHasi aCTPOHOMHS.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTh. McTounuk sneprun ComnHua u 3BE31.

3BE37bI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpaMma «CHEKTpajbHBIM Kjacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I1OCJIE0BATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
IIPEJICTaBICHUS O IPOMCXO0XKIEHUH U 3BomonK CosHIa U 3BE31. DTallbl )KU3HU 3BE3L.

Muineunsii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajJlakTUK. PajnoranakTiuky v kBazapel. YEpHbIE IBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaktux. Teopus
Bonsioro B3peiBa. PennkroBoe n3nmyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTPOHOMUHU.

Yuenuueckue naonooenus.



Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM — TJIa30M € HCHOJIb30BAHUEM
KOMIBIOTEPHBIX TMPWIOKEHUN [UId OINpElesIeHUs] IOJIOKEHHsI HEeOeCHbBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be31s1 CEBEPHOI0O NOyLIApUs U SIPKUE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus PU3NYECKUX BEJIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlieHKa  TpaHull
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, IIPOBEpPKA IMPENJIOKEHHBIX T'MIIOTE3 (BBIOOp M3 pabOT, ONMCAHHBIX B TEMaTHYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEPUMEHT, 1a00paTOpHbIe paboThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0oOumenne W cucTeMaTH3alus — COAEp)KaHMs  pas3fieloB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «DJNEKTpoauHaMuka», «KonebaHnus u BOJHBI,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIBbHOCTHY», «KBaHTOBas Qu3ukay, «IeMEeHTbHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax MeATETbHOCTH 4YeNOoBEeKa, poiib M MecTo (M3UKH M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE OIMCATEIbHOW, CHCTEMAaTU3HUPYIOLIEH,
OOBSICHATENIBHOM M MMPOTHOCTHYECKON (DYHKIHIA (pr3HUecKor TEOpHH, pOib PU3UIECKON TEOpUHr
B (hopMUPOBaHUM MpEACTaBICHUN O (PU3NUECKON KapTUHE MHMpa, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHOro ypoBHs B 11 Kilacce OCYIIECTBISIETCS C yIETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpedmemHuvie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (hakT, rumores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsl, udposas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEeKTOphl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTapHBIX (DYHKIIMM.
[Tpu3Haky no100Us TPEYroabHUKOB, ONIPEEICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

Buonozua: »nextpuyeckue sBICHHUS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  TNpUpoAE,  DKOJOTMYECKHWE  PUCKM  TpU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
IIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelpl, YyJIbTPa3ByKOBas JUarHOCTHKa B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOCGHHE aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIIETKH, CIIEKTPaIbHbIN aHAIH3.

T'eozpaghus: marHuTHBIE TONIOCA 3€MIIM, 3aJIe)KW MAarHUTHBIX pyZ, (GOTOCHEMKA 3€MHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, AIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTpPa3ByKoOBasi IMAarHOCTHKa B TEXHUKE, MPOEKIHOHHBIM ammapar, BOJIOKOHHAsl OITHKA,
coJIHeyHast OaTapesi, CIIyTHUKOBbIE PUEMHUKH, SJI€pHAsi YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHSL.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/bTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3ULMUEN JIMYHOCTH, CHCTEMOM LICHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HAIpaBJIEHUN BOCIIUTATEIBHOM I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMA:

o c(OPMHPOBAHHOCTh TPAXKIAHCKOW TMO3UIMH OOYYAIOLIErocss KaK aKTUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

. OPUHATHE  TPAIUIMOHHBIX  OOILICUENIOBEUECKUX  TyMAaHUCTUYECKHX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

o TFOTOBHOCTb BECTHM COBMECTHYIO [JEATEIBHOCTh B MHTEpPECAX TIPakJaHCKOIO
o011ecTBa, yuacTBOBAaTh B CAMOYIIPABICHUU B 00pa30BaTeIbHON OpraHu3aluu;

. YMEHHUE B3aMMOJIEHCTBOBATh C COLMANIBHBIMA MHCTUTYTAMHU B COOTBETCTBHH C UX
(GYHKIUSAMU U Ha3HAUCHUEM;

o TOTOBHOCTH K TYMaHUTapHOU U BOJIOHTEPCKOH EATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHNSA:

. c¢(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

o LIECHHOCTHOE OTHOLIEHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JIOCTHIKEHUSIM

POCCHMCKHX YUEHBIX B 00J1aCTH (PUBUKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSA:

L4 Cq)OpMHPOBaHHOCTb HPABCTBCHHOI'O CO3HAHMSA, STUUCCKOT'O IMOBCACHUS

o CHOCOOHOCTh OIICHHWBAaTh CHUTYAallMI0 W IPUHUMaThb OCO3HAHHbIE pELICHUS,
OPHUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B JEATECIBHOCTU
Y4E€HOT0;

L4 OCO3HAaHHUEC JIMYHOTO BKJIaAa B ITIOCTPOCHUC YCTOI>'I‘II/IBOFO 6y,ZLYH_ICFO.
I3CTETHYECCKOI0 BOCIIUTAHUA
L 9CTETUYCCKOC OTHOIICHHME K MHPY, BKIIIOYasd 3CTCTHKY HAYYHOT'O TBOPUYCCTBA,

npucyIero Gpusnvyeckon Hayke.

TPYAOBOI0 BOCIIMTAHMSA:

o MHTEpPEC K pa3InyHbIM cepaM NpopecCHOHATbHON NeSTEIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHWI0O M CaMOOOpa30BaHUIO B 00JIacTH
(U3UKY HA IPOTSHKEHUH BCEH JKU3HU.

IKOJOTHYECKOr0 BOCTIMTAHUSA:

o c(OpPMUPOBAHHOCTh  JKOJIOTMUECKOH  KYJIbTYpBl, OCO3HaHHE TIJI00aIbHOIrO
XapakTepa KOJOTHUECKUX Mpodiem;

. IJJAHUPOBAHUE M OCYIIECTBIICHUE JEWCTBUIM B OKPYXAIOIIEH Cpele Ha OCHOBE
3HAHMA 1eJIeW YCTOMYHUBOTO pa3BUTHUS YEIOBEUECTBA;

. pacliupeHre ONbITa ACSITEIBHOCTH SKOJIOIMYECKON HaIpaBJIEHHOCTU HAa OCHOBE
UMEIOIMXCs 3HAaHUM 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

o c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHMsI,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3HMUECKON HAYKU;



o OCO3HAHUE LIEHHOCTH HAYyYHOU JEATEILHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUYCHUS
(GU3UKN OCYIIECTBIIATh MPOEKTHYIO U MCCIEIOBATENbCKYIO JIEATEIbHOCTh MHAUBHUYalbHO U B
rpymre.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBu:

o CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

o ONpeAeNATh IeNu JIeATENIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPHUH UX
JOCTHKECHHUS;

o BBISBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PACCMATPUBAEMBIX (DU3NUECKUX
ABJICHUSX;

o pa3pabaTeiBaTh IJIaH peEIIEHUs MpoOJeMbl ¢ Yy4ETOM aHalu3a HMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

o BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLEHUBAaTb COOTBETCTBHE PE3YyJIbTaTOB
LeJISIM, OLIEHUBATh PUCKHU MOCIIEACTBUN JESATEbHOCTH;

o KOOPJAMHHUPOBATh U BBIMOIHITH padOTy B YCIOBUSIX PEATbHOI0, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

o pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPoOIeM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

o BJIAJIETh HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TOHATUSMU M METOJaMU
¢duznyecKoil HayKu;

o BJIQ/IETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATENIbCKOW M IMPOEKTHON NEATENbHOCTH B

o0nact (U3HMKH, CHOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IIOMCKY METO/I0B
pereHus 3a1a4 (GU3NYECKOro CoAep KaHusl, IPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

o BIAJE€Th BHJAMU JEATENBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaln, NpeoOdpa3oBaHNUI0 U NMPUMEHEHHUIO B Pa3IMYHBIX Y4EOHBIX CUTYalUsiX, B TOM
YHClie IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

o BBISBJISITH  NIPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaJlM3UpoBaTh  3ajayy,
BBIIBUTaTh TUIIOTE3y €€ pEIIeHHs, HaxOIUThb AapryMEHThl JUIS J0Ka3aTeJlbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

o AQHAJIN3UPOBATH IOJYYEHHBIE B XOJE PEIICHUS 3aJa4d PE3yJbTaThl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

. CTaBUTh U (opMynupoBaTb COOCTBEHHbIE 3aJaud B 0Opa30BaTENbHOU
NeSITeIbHOCTH, B TOM YHUCIIE TIPU U3YUEHUU (PU3UKY;

° JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

. YMETb TEPEHOCUTh 3HaHUs 1O (U3MKE B  MPAKTUYECKyI0  00JacTb
KU3HEACATCIIBHOCTH,

o YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00acTei;

o BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIBHBIE OAXOAbl U PELICHHUS;

o CTaBUTh MPOOJIEMBI U 33J]aUH, TOMYCKAIOIIUeE aJbTEePHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

° BJIQ/IETh HAaBbIKAMU MoOJydyeHus: uHpopManuu (U3NYECKOTO COJEpKAaHUS U3

HMCTOYHHMKOB Pa3HBIX TUIIOB, CAMOCTOSATENIBHO OCYIIECTBIIATH [TOUCK, AaHAJIN3, CUCTEMATU3ALMIO U
MHTEPIPETALNIO UHPOPMALIMK Pa3IMUHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;
o OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;



o UCIIOJIb30BATh CPEACTBa HHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pPELICHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHMU3ALMOHHBIX 3aJad C COONI0JEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

. CO3/1aBaTh TEKCThI (PM3UUECKOTO COAEP)KaHUS B Pa3IMYHBIX (popmarax ¢ yuéTom
Ha3HAueHUs MWHPOpPMALMU U LEJIEBOM ayAUTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

o OCYIIECTBIIATH OOIIEHUE HA YPOKax (pU3MKU U BO BHE-YPOUHOU JEATEIEHOCTH;

o pacno3HaBaTh NPEANOCHIIKN KOHQIUKTHBIX CUTYallui M CMSTYaTh KOH(IMKTEI,

o pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

o NOHMMAaTh W UCMOJb30BaTh NPEUMYIIECTBA KOMAHAHON M WHAMBUIYAIbHOM
paboThI;

o BBIOMpATh TEMAaTHUKy W METOAbI COBMECTHBIX JEHCTBHH C Y4&TOM OOIIMX
MHTEPECOB M BOBMOKHOCTEH Ka)KJJ0T0 WIeHA KOJIJICKTHBA,

o NpUHUMATh  LEId  COBMECTHOW  JEATENBHOCTH,  OpPraHU3OBBIBATH |

KOOPJAMHUPOBAaTh JEUCTBUSA IO €€ NOCTHKEHHMIO: COCTaBJIATh IUIAH ACUCTBHM, paclpencisaTh
poJiu ¢ y4€TOM MHEHHM Y4aCTHUKOB, 0OCYKIaTh pe3yJIbTaThl COBMECTHOM pabOThI;

o OLIEHUBATh KayeCTBO CBOEr0 BKJIAJA M KaKJOI0 y4aCTHHMKAa KOMaHIbl B OOLIMii
pe3yibTarT Mo pa3paboTaHHBIM KPUTEPUIM;

o mpejjiaraTb HOBBIE IPOEKTHI, OLIEHMBATb MJAE€U C T[O3ULUHU HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;

o OCYILIECTBIIATD TO3UTUBHOE CTPATETMYECKOE NIOBEICHNE B PAa3JINYHBIX CUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

o CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATENIbHYIO JESTENbHOCTh B 00JacTu
(GU3HUKYN U aCTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTABUTH U (HOPMYJIUPOBATh COOCTBEHHBIE 33/1a4U;

o CaMOCTOSITENIBHO COCTAaBJIATH IUIAH PEIICHHs pPAacYE€THBIX M KaueCTBEHHBIX 3a]ad,
IUTAaH BBINIOJHEHUS] NPAKTUYECKOW pPadOThl C Yy4ETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U IIPEANIOYTECHMUIA;

o JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

o pacmupsATh paMKH y4eOHOT0 NMpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

. JieaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHpoBaTb €ro, OpaTb Ha cedd
OTBETCTBEHHOCTb 32 PELICHHUE;

o OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

o CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHHUIO SPYAULUN B 00JaCTH (UMK,

MOCTOSIHHO IOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

. JlaBaTb OLIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEISM;

o BJIa/IETh HaBBIKAMU I1O3HABATEIbHON pEeQUIEKCHH KaK OCO3HAHUSI COBEpIIaeMbIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

. UCIIONIb30BaTh NpHUEMBI pediexkcuu Uis OIEHKH CHUTYyallud, BbIOOpa BEPHOIO
pelIeHus;

. YMETb OLICHUBAaTh PUCKM U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX

CHHIXXCHHUIO,



. [IPUHUMATh MOTUBBI M ApryMEHTBl JpPYIrUX IPHU aHaJu3€ pPe3yJIbTaToB
JEeATEIbHOCTH;

. NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

. OPUHUMATh MOTUBBI W apryMEHThl JpyruxX I@pHU aHalu3e pe3yibTaToB
JESITEIIbHOCTH;

. pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B niporiecce 1OCTHKEHHS TUMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MTPOTPAMMBI 110 (PU3UKE JIIIS
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEAIoJaraloniuii chOpMHUPOBAHHOCTS:

o CaMOCO3HaHUS, BKJIIOYAIOMIETO CIHOCOOHOCTh TOHUMATh CBOE HMOLMOHAIBHOE
COCTOSIHWE, BUJACTh HAIPABICHHUS Pa3BUTUS COOCTBEHHOH HSMOLMOHAIBHOW CQephl, OBITh
YBEpPEHHBIM B cebe;

o CaMOpPETYJIMPOBAaHUs, BKIIIOYAIOIIEr0 CAaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IOBEIEHHE, CIIOCOOHOCTH aJaNTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHHSIM U MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

o BHYTpeHHGf/'I MOTHBAIIUHU, BKJTIOYAIOIICH CTpECMJICHUC K HOOCTUIKCHHIO LCIHN U
ycuexy, OoTuMU3M, MTHUIIUATHBHOCTb, YMCHUC HeﬁCTBOBaTL, HCXoasa U3 CBOUX BOSMO)KHOCTeﬁ;
L4 OMIIaTHUU, BKJIIOYAIOIICH CIIOCOOHOCTE TIOHHUMATh OMOIIMOHAJIBHOC COCTOAHUC

NpYTruX, YYUTHIBAaTh €r0 MpPH OCYIIECTBICHHUH OOIICHHS, CIOCOOHOCTh K COYYBCTBHIO H
COIIEPEIKUBAHUIO;

. COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BHICTpPAaUBaTh OTHOIIECHHUS C
JPYTUMH JIHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

[TPEAMETHBIE PE3YJIBTATHI

K konny oOyuenust B 10 knacce npeaMeTHble pe3yibTaThl Ha YrIIyOJEHHOM YPOBHE
JOJKHBI OTPaXkaTh C(hOPMUPOBAHHOCTh Y OO yUaIOLUXCSl YMEHUI:

o HOHUMAaTh POjib (PU3MKK B SKOHOMHUYECKOM, TEXHOJIOIMUECKOH, 3KOJIOIMYECKOH,
COLMAIBHOM M OSTHYECKOM cdepax AedATeNbHOCTH YeNOBeKa, pojb U MecTo (U3MKH B
COBPEMEHHOM HAy4yHOM KapTHMHE MHpA, 3HAYECHHUE ONMCATEJIBHOW, CHUCTEMaTU3MPYIOLIEH,
OOBSICHUTENIbBHOM W TIPOTHOCTHYECKOM (QyHKIMI (u3nueckod TeopuH — MEXaHHKH,
MOJIEKYJISIPHOM (PU3UMKKM M TEpMOJUHAMHKHU, pOJb (U3NYECKOM Teopun B (OPMHUPOBAHUU
npecTaBiIeHu 0 (PU3NYECKO KapTHHE MUDA;

o pa3nuyaTh YCIOBHUS MPUMEHUMOCTH Mojenedl (U3NYECKUX Tel U IPOLECCOB
(sB7IEHUI): MHEpIMAJIbHAS CHUCTEeMa OTcu€ra, abCOMIOTHO TBEPAOE TEJIO, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJIHOE TMaJieHHe, abCONIIOTHO yrpyras Jaedopmarus,
a0CONIOTHO yNpyroe M aOCOJIIOTHO HEYIPYroe CTOJKHOBEHMS, MOJEIH Ta3a, XKUAKOCTU U
TBEPAOro (KPUCTAIJIMUECKOro) TeNa, WJeadbHBbIM Ta3, TOYEUHBIH 3aps], OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

o pasnnyarh yciaoBus (TpaHHUIbl, 00JIACTH) NPUMEHUMOCTH (DPU3NYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIMI XapakTep (pyHJAaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

o aHAJTM3UPOBATh U OOBACHATH MEXaHMUYECKHE MPOIECChl M SBJICHUS, UCIOIb3YS
OCHOBHBIE IOJIO)KEHHS M 3aKOHBl MEXAHHMKH (OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBUYKEHUS,
bopMyIIBl KHHEMATHKHA PAaBHOYCKOPEHHOTO JIBMKEHUS, MpeoOpa3oBanus ["amumies s CKOpoCTH
U TepeMEIIEeHNs, 3aKOoHbl HpI0TOHA, MPUHIIMII OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHbI COXPAaHEHUS UMIYJIbCa M MEXaHWYECKOW SHEPTuu, CBs3b pabOThl CHIBI C
U3MEHEHHEM MEXaHWYECKOW DHEPrUM, YCIOBHS pAaBHOBECHS TBEPAOrO TeEjla), NpPU ITOM
UCIIOJIb30BaTh MaTeMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUSI MPUMEHHUMOCTH
¢u3nUecKux 3aKOHOB: MpeoOpa3oBaHui [ ammies, BTOpOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON YHEPIHH, 3aKOHAa BCEMUPHOT'O TATOTEHHUS;



. AHATM3UPOBATh M OOBACHATH TEIUIOBBIE MPOIECCHl M SBICHUS, HCIIONb3Ys
ocHoBHBIe ToNoKeHUss MKT © 3akoHBI MOJeKymspHOW (HU3UKKM W TEPMOJAMHAMHUKH (CBSI3b
JIaBJICHUSI HJICAIBHOTO Ta3a CO CPEIHEW KHHETUYECKOW JHEPrHEl TEIJIOBOIO JIBUKEHUS M
KOHLIGHTpalMel €ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpPEOHEH KHUHETHUYECKOU
SHEPTUeH TETUIOBOTO JABMKEHUS €r0 YaCTHll, CBSI3b JABJICHUS UJI€aJIbHOTO ra3a ¢ KOHLEHTpaluen
MOJIEKYJ M €ro TeMIeparypoi, ypaBHeHue MennaeneeBa—Knanelipona, mnepBbIlii 3aKoH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHUSI SHEPTUH B TEIIOBBIX MPOIIECCAX ), IPU 3TOM HCIOJIb30BaTh
MaTE€MaTUYeCKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaThb YCIOBHUS NIPUMEHUMOCTH YpaBHEHUS
MenaeneeBa—Kitaneipona;

. AQHAIM3UPOBATh U OODBICHATH DJIEKTPUUECKHUE SBICHUS, HMCIOJIb3Ys OCHOBHBIC
MOJIOKEHUS U 3aKOHBI AJIEKTPOJWHAMUKH (3aKOH COXpPAHEHHS JJIEKTPUYECKOTO 3apsiia, 3aKOH
Kynona, mMOTEHUMaNbHOCTH  BJIEKTPOCTATUYECKOrO  MOJIsSl, MPUHLMI  CYNEPHO3ULUU
3JIEKTPUYECKUX IOJIEH, MPU 3TOM YKa3blBas YCJIOBHS IPUMEHUMOCTH 3akoHa Kyrona, a Takxke
MPaKTUYECKH BaXXHbIE COOTHOIICHHS: 3aKOHbI OMa I ydacTka Lenu W ISl 3aMKHYTOU
JJIeKTpUYecKor menu, 3akoH JDxoyns—Jlenma, mpaBuna Kupxroda, 3akonsr dapages nis
AJIEKTPOIIN3A);

. ONMKCHIBATh  (DU3MUECKHE TMPOLECChl U  SIBICHHS, WCIONb3yd BEIUYUHBI:
NepeMENICHUE, CKOPOCTh, YCKOPEHHUE, UMIIYJIbC TEJla M CUCTEMBI TeJ, CHjla, MOMEHT CHJIbL,
JaBJieHWe, MOTEHIUAbHAS YHEPrys, KUHETUYECKas SHEPrus, MeXaHWdecKas dHeprus, padoTa
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIPYrOoCTHU, CUjla TPEHUs,
MOIITHOCTbB, SHEPTHsI B3aNMOACHCTBH Tea ¢ 3eMiEi BOIM3M e€ MOBEPXHOCTH, SJHEPTHUS YIIPYTOi
nedopManuu MPYXKUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAas TeMmIeparypa Tena, pabota B
TEPMOJMHAMHUKE, BHYTPEHHSISI SHEPIrusl HACATBHOTO OJIHOATOMHOTO rasa, padoTa HIeaJbHOTO
raza, OTHOCUTEJbHAs BIAXKHOCTh Bo3ayxa, KIIJ[ wupeanbHOro TEmIOBOro JBUIATeNs;
ANEKTPUUECKOE IMOJIe, HAMPSHKEHHOCTD AJIEKTPUYECKOTO T0JIsA, HAMPSHKEHHOCTH MOJISI TOYEUHOTO
3apsA/ia WIKM 3apsHKEHHOrO 1Iapa B BAKYYME U B JAMAJIEKTPUKE, MOTEHUIUAN 3JIEKTPOCTATUYECKOTO
MOJIs, Pa3HOCTh IMOTEHIIMATIOB, AJIEKTPOJBIDKYINAS CUJIA, CHJIa TOKA, HANpPsDKEHHE, MOIIHOCTH
TOKa, JJIEKTpUUYECKass EMKOCTh IUIOCKOTO KOHIEHCATOpa, CONPOTHUBICHHE YYacTKa ILENU C
MOCJIEIOBATEIBLHBIM U TTApAJUICIIbHBIM COSAMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUECKOTO OIS
KOH/JIEHCATOPa;

. OOBSCHATh OCOOCHHOCTH TIPOTEKAHUsI (UBHMUYECKUX SBJICHHI: MEXaHUUYECKOe
JBIDKCHHUE, TEIUIOBOE JIBIDKCHHE YaCTHI[ BEIIEeCTBa, TEIUIOBOE pPaBHOBECHE, OPOYHOBCKOE
nBuxkeHue, nuddysus, ucrnapeHue, KUMEHHEe W KOHACHCAIUS, TUIABIIEHUE W KPUCTAJLTU3aIUs,
HaIPaBJIECHHOCTh TEIJIONEpPeaur, JJIEKTPHU3aIUs TeJl, SKBUIIOTEHIIMATBLHOCTh IMOBEPXHOCTHU
3apsKEHHOTO MPOBOAHUKA;

° MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKON BEIMYUHBI OT APYTOM
C HCTOJb30BAaHUEM MPAMBIX U3MEPEHHUH, MPH 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHUpPOBATH
pe3ynbTaThl MOMYYEHHOW 3aBHCUMOCTH (DU3MUYECKUX BEIWYMH B BUAEC TpadUKOB C YYETOM
a0COJTIOTHBIX TIOTPEIIHOCTEN U3MEPEHHH, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIIeI0BAHMUS;

. MPOBOANTH KOCBEHHBIE M3MEPEHHS (U3MUYECKUX BEIUYUH, TIPU STOM BBIOUPATH
ONTUMATBHBIA METOJI M3MEpPEHUSs, OLICHWBATh A0COIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTH
MIPSIMBIX U KOCBEHHBIX U3MEPEHUI,

. MPOBOJIUTH OMBITHI O TPOBEPKE MPEIIOKEHHON THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT, COOUpaTh OSKCIEPUMEHTANBHYI0 YCTaHOBKY, AaHAIW3HPOBATh IOTyYCHHBIC
pE3yNbTaThl U JENaTh BBIBOJI O CTATYCE MPEIIOKEHHOW TUTIOTE3HI;

. coOnrofaTh mpaBuiia OE30MACHOTO TpyAa NpPU TMPOBEACHUU HCCICIOBAHUN B
pamMKax y4eOHOTO JKCIEepUMEHTa, MPAaKTHKyMa W y4eOHO-MCCIIEOBATENLCKONM U MPOEKTHOU
JIEATETLHOCTH C UCTIOIb30BAaHNEM U3MEPUTEIBHBIX YCTPONCTB 1 1a00paTOPHOTO 000PYI0BAHNS,

. pemaTts pacuéTHbIC 3a/layl C SIBHO 33/IaHHON M HESIBHO 33/JIaHHOMN (U3NYECKOM
MOJICNIbIO: Ha OCHOBAaHWU aHAIM3a YCIOBUA OOOCHOBBIBATH BHIOOP (DU3UYECKON MOMACIH,



OTBEYaoIIel TpeOOBaHMAM 3aJaud, NPUMEHATH (HOPMYJIBI, 3aKOHbBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3UYECKUX TEOPUM TMPU HCHOIB30BAHUM MATEMAaTHUECKUX METOJOB pELICHUS
3a/1a4, IPOBOJUTH pacuy€Thl HA OCHOBAHWU MMEIOIIMXCS AAHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATh METO/IbI PEIIEHUS ¢ YUETOM NOJIYYEHHBIX PE3YIIbTATOB;

o pemath KaueCTBEHHBIE 3aJaud, TPeOYIOIIMe NPUMEHEHUS 3HAHWN W3 Pa3HBIX
pa3zenoB Kypca (M3HKH, a TaK)K€ HWHTErpaluy 3HAHUW U3 JPYTUX IPEIMETOB €CTECTBEHHO-
HAy4yHOT'0 LMKJIA: BbICTpauBaTh JIOTMYECKYIO LIENOUYKY PacCyKICHHUI ¢ OMOpoil Ha HW3Yy4YEHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHE SABIICHUS;

o UCTIOJIb30BaTh TEOPETHUECKUE 3HAHUS JUIsI OOBSICHEHUS OCHOBHBIX NPHHIIMIIOB
paboThl U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB M TEXHOJIOTUYECKUX ITPOLIECCOB;
. MPUBOJUTH MPUMEPHl BKIIAJA POCCHUMCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B

pa3sBUTHE HayKd, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIErO0 MHpA, B Pa3BUTHE TEXHUKU HU
TEXHOJIOTHi;

o aHAJM3UPOBaTh W OLEHMBATH IIOCIEACTBUS OBITOBOM M IPOU3BOJICTBEHHOM
JeSITeIbHOCTH YEJIOBEKa, CBA3AHHOW C (PM3NYECKMMHU NPOLIECCAMH, C MO3ULUH 3KOJOrMYECKON
0€30MacCHOCTH, MPEACTABICHUN O palMOHAIbHOM IPUPOJIONOIL30BAaHUHM, a TAKXKE Pa3yMHOM
UCIIOJIb30BAaHUU JIOCTH)KEHUHM HAYKU M TEXHOJOTMH AJIs JaJbHEHIIero pa3BuTHs 4eJI0BEYECKOro
00I11eCTBa;

o OPUMEHATh pa3iMuHble CcrnocoObl paboTel ¢ HH(OpManue (U3NIECKOro
COJCpXKAHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMALMOHHBIX TEXHOJOTHH, MpPH 3TOM
UCTIOJIB30BaTh COBPEMEHHbIE HH()OPMAIMOHHBIC TEXHOJIOTUU Ui TIOHCKa, IepepaboTKu u
OpebsBICHUsT Y4eOHOM M HAyYHO-NIOMYJIAPHOH HMHPOpPMALUHU, CTPYKTYpUPOBaHUA U
UHTEpIpeTallul  UHGOpMAILMU, MOJYYEHHOM U3 pPA3JIMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBaTh IMOJyyaeMyr0 HMH(OpMAIMIO U OLEHUBAaTh €€ JOCTOBEPHOCTb KAaK Ha OCHOBE
UMEIOLINXCS 3HAHUN, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA NH(OpMaLIUK;

o IPOSIBJIATHE OpPraHU3ALMOHHBbIE M I103HABAaTEJIbHBIE YMEHMS CaMOCTOATEIbHOTO
npuoOpeTeHus HOBBIX 3HAaHMUH B IPOLIECCE  BBIIOJIHEHUS HPOEKTHBIX U y4yeOHO-
HCCIIEIOBATEIbCKUX padoT;

o paboTaTh B rpyImIe ¢ UCIIOJIHEHUEM Pa3IMYHbIX COLUAIBHBIX pOJieH, IIaHUPOBATh
paboTy Tpynmbl, pPalMOHAIBHO PACHPENENATh JEATeNbHOCTh B HECTaHJAPTHBIX CUTYyaIUsX,
aJIeKBaTHO OIICHMBAaTh BKJaJ KaXKIOrO M3 YYAaCTHHUKOB IPYMIbl B PELICHUE paccMaTpUBaeMoOn
npo0IeMbl;

. IOpOSBIATE MOTHBAMIO K Oyaymiedl mnpodecCHOHANbHOM JeATENbHOCTH IO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

K konny oOyuenust B 11 Kknacce npeaMeTHbIE pe3yibTaThl Ha YIIIyOJEHHOM YpOBHE
JIOJIKHBI OTPaXkaTh C(hOPMUPOBAHHOCTh y O0YUYaIOIIUXCSl YMEHUI:

o NOHUMAaTh POJib (PU3UKH B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM, COLUATIBLHOU M
TUYECKON cdepax AEATENbHOCTU YEeIOBEKa, pojb U MECTO (PU3MKH B COBPEMEHHOM Hay4dHOMH
KapTUHE MHpa, POJb ACTPOHOMHUHU B INPAKTUYECKOW AESATENBHOCTH 4YeJOBeKa W JalbHEWIIEeM
HAayYHO-TEXHMUYECKOM  pa3BUTUM,  3HAYEHHME  ONMCATEIbHOW,  CHCTEMaTH3UPYIOLIEH,
OOBSCHUTENBHON M MPOrHOCTUYECKOW (YHKIUN (QU3NYECKOW TEOpUM — AIIEKTPOJAMHAMUKH,
CHeHaTbHOM TEOPHUH OTHOCHUTENBHOCTH, KBAaHTOBOW (HU3UKH, pOib (PU3HUECKOW Teopuu B
bopMHUpPOBaHUH TIPEACTABICHUN O (PU3MYECKOW KapTUHE MHpaA, MECTO (U3MYECKOW KapTUHBI
MHpa B 00IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPOJE;

o pa3ianyaTh YCJIOBHSI NMPUMEHUMOCTH Mojeied (PU3MYecKHX Tel W IPOLECCOB
(sIBJIEHUI): OAHOPOJHOE DJIEKTPUYECKOE W OJHOPOJHOE MAarHUTHOE IOJIs, TapMOHUYECKUE
KoJIeOaHUsl, MaTeMaTUYeCKH MAasSTHHUK, WACaJIbHBIN MPYXUHHBIH MasTHUK, TapMOHUYECKHE
BOJIHBI, HJI€aIbHBIN KOJIeOaTeNbHbII KOHTYp, TOHKAs JIMH3a, MOJeNel aToMa, aTOMHOTO sipa U
KBaHTOBOM MOJIEJIN CBETA;



o pa3iauyath yciaoBHs (TPaHUIBI, 00JACTH) MPUMEHUMOCTH (U3UUYECKHUX 3aKOHOB,
MOHUMATh BCEOOHIMI XapakTep (hyHIaMEHTaIbHBIX 3aKOHOB M OTPaHMYEHHOCTh MCMOIb30BaHUS
YaCTHBIX 3aKOHOB;

o AQHAIM3UPOBATh M OOBACHATH JJIEKTPOMArHUTHBIE MPOLECChl U  SBJICHHUS,
UCIIOJNIb3YSl OCHOBHBIE TIOJIOKEHUS U 3aKOHBI D3JIEKTPOJUHAMHKMA U CHEIHAIBHON TeopHuH
OTHOCHUTEJIbHOCTH (3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsja, cuwia Ammepa, cuia Jlopenua,
3aKOH 3JICKTPOMAarHUTHON MHIAYKIMH, NpaBwio JleHna, cBsa3p J/C caMOMHAYKIIMU B AJIEMEHTE
AIEKTPUUECKOMN LIENHU CO CKOPOCThIO M3MEHEHMS CUJIBI TOKA, MOCTYJIATHI CIEHHAIbHOW TECOpUU
OTHOCHUTEJIbHOCTH DWHINTEHHA);

. AHAIM3UPOBATh M OOBSICHATH KBAaHTOBBIC TIPOIECCHI M SIBICHHS, HWCIOJIB3YS
MOJIOKEHHUS KBAaHTOBOM (H3MKH (ypaBHeHHME DWHIITEHHA Ui (HoTodddexTa, mepBolii U BTOPOI
noctynatel bopa, mNpuHIMI CcOOTHOUIeHHs] HeompeneiaéHHocteil ['eiizenOepra, 3aKOHBI
COXpaHEHHUS 3apsAIOBOIO M MAacCOBOIO YHCEI W DHEPrUU B SJICPHBIX PEAKUHUAX, 3aKOH
pPaZo0aKTUBHOTO pacmaja);

. ONMHKCHIBATh  (DM3WYECKHE TMPOLECChl W  SBJICHHS, WCIONb3yS BEIMYUHBI:
HaMpPSKEHHOCTh AJIEKTPUUECKOTO TIOJISI, MOTEHUIUAN 3JIEKTPOCTATUYECKOro TOJisA, Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOABIKYILAS CUJIA, MHIYKIMS MarHUTHOTO IOJIS, MATHUTHBIM MOTOK, CHUJia
AwMrepa, UHYKTUBHOCTb, SJIEKTPOABUKYIIAS CHUJIa CAMOMHIYKIIMU, SHEPTUSI MAarHUTHOTO TIOJIS
MPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJbC, TIOJHAS HEPIHsl, SHEPTUs MOKOsI CBOOOIHOMN
YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO | 3apsi SApa, SHEPTHUS CBS3H sI/Ipa;

o OO0BSACHATH OCOOGHHOCTU MPOTEKaHHUS (PU3MUECKHUX SIBICHUN: dIEKTPOMAarHUTHAS
WHAYKINS, CAMOUHIYKIIMS, PE30HAHC, UHTEepPEepeHIns BOIH, TUGPAKIUs, JUCTEPCHUsi, TOJTHOE
BHYTpEHHEe OTpaxkeHue, Gorodnekrpudeckuii d3pdext (porodrddexr), anbda- u O6era-pacnasi
a1aep, raMMma-usiiydeHue siaep, (u3nyecKue NPUHLUIBI CIEKTPAJIbHOTO aHaliu3a U paboThl
na3epa;

o ONpeeNATh HampaBlIeHUE WHIYKIMH MarHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

. CTPOUTHh H300paKEHUE, CO3/1aBa€MO€ IUIOCKUM 3E€PKajioM, TOHKOW JIMH30M, H
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

. MPUMEHATH OCHOBOMOJIArarlolMe aCTPOHOMUYECKHE MOHSTHS, TEOPUU U 3aKOHBI
JUISL aHaIn3a U OO0BSICHEHUS (PU3MUECKUX MPOIECCOB, MPOUCXOISIINX B 3BE37aX, B 3BE3THBIX
CHUCTEMaX, B MEXraJaKTUYeCKOW cpeae; NBIKEHUS HEOeCHBIX TeJ, SBOMIONUH 3BE3N U
Bcenennoii;

o NPOBOAWTHL  HCCIENOBaHUE  3aBUCHUMOCTEH  (U3MUYECKUX  BEIUYHH  C
UCIIONIb30BAaHUEM TPSAMBIX U3MEPEHHM, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3yabTaThl TMOJMYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJE TPahUKOB C Yy4IETOM
a0COIOTHBIX TMOTPEITHOCTEN H3MEPEHUH, eTaTh BBIBOABI IO Pe3yIbTaTaM HCCIEI0BaHUS;

o MPOBOJIUTh KOCBEHHBIE M3MEpPEHHs] (PU3UYECKUX BEIUYMH, TIPU ATOM BBIOMpATH
ONTUMAIBHBIM METOJl U3MEPEHHS, OIICHHUBATh a0COJIOTHBIE M OTHOCHUTEIBHBIC MOTPEIIHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHI;

o MPOBOJIUTh OMBITHI MO TIPOBEPKE TMPEUIOKEHHON THUIIOTE3bl: TUTAHUPOBATH
OKCIIEPUMEHT, COOMpaTh OKCIEPUMEHTAIBHYIO YCTAHOBKY, aHaJM3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JENaTh BBIBOJI O CTATYCE MPEAI0KEHHON TUIIOTE3bI;

. OTNUCHIBATh METOJIBI TIOJYYCHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;

. cobOmoaTh TpaBuia 0E€30MacHOTO TpyAa TpPH TPOBEACHHH HCCICIOBAHHUI B
pamMKax y4deOHOro SKCIEpUMEHTa, MPAaKTUKyMa W Y4eOHO-HMCCIEI0BATEIbCKON M TPOCKTHOM
JESTEIIbHOCTH C UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U T1aO0OPaTOpHOTo 000PyAOBaHUS;

. pemath pacu€THBIE 3a/ladyd C SBHO 3aJaHHOW W HESBHO 3aJaHHON (DU3UIECKOM
MOJIeJIbIO: HAa OCHOBAaHWW aHalIM3a YCJIOBHUS BBIOMpPATh (pU3MUECKHEe MOIENH, OTBEYaIOIIHe
TpeOOBaHUSM 3a7a4d, MNPUMEHATH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThI



¢u3nUecKUX TEOpUd TpU UCMIOIB30BAHMM MAaTEMaTHMYeCKHMX METOJOB pEIICHUs 3ajad,
MPOBOAUTE pPacy€Tbl Ha OCHOBAHUM HUMEIOIIMXCA [aHHBIX, aHAJIU3MpPOBATh pPE3YNbTAThl U
KOPPEKTUPOBATh METOIBI PELIEHUS C YYETOM II0JIyYEHHBIX PE3YJILTATOB;

. pelaTh KaueCTBEHHbIE 3aJaud, TpeOyIoLMe NPUMEHEHUS 3HAHUM U3 Pa3HbIX
pas3zenoB Kypca (pHU3MKH, a TAaKKe WHTETpAallid 3HAHUM M3 JPYTUX NPEAMETOB €CTECTBEHHO-
HAy4YyHOI'0 LMKJIA: BBICTpauBaTh JIOTUYECKYIO LIENOYKY PAaCCyKICHHUH C OINOPON HAa HW3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

. UCIIOJIb30BAaTh TEOPETHUYECKUE 3HAHUS JJIsi OOBSICHEHHS] OCHOBHBIX IPHUHIIUIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTMYECKUX MTPOLIECCOB;
. NPUBOAUTH TIPUMEPHI BKIIAJAa POCCHMCKUX M 3apyOCKHBIX YYEHBIX-(DU3UKOB B

pa3BUTHE HAyKH, B OOBSCHEHHE IPOIECCOB OKPYXKAIOIIET0 MHpPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

. AHATM3UPOBATh W OICHUBATH IOCICJACTBUS OBITOBOH U IMPOU3BOJACTBEHHOMN
JESTEIIbHOCTH YEJIOBEKa, CBSI3aHHOW C (PM3UYECKMMH MPOIIECCaMH, C MO3ULUN IKOJIOTUIECCKON
0e30MacHOCTH, MPEACTABICHUI O PAalMOHAIBHOM MPUPOJONOIL30BAHUH, & TaKXKE Pa3yMHOM
WCIIOJIb30BAHUU JOCTHXKEHUN HAYKU M TEXHOJIOTHH JIJIsl JAJIbHEUIIIEr0 Pa3BUTHS Y€JI0BEUYECKOTO
00I111eCTBA;

o NPUMEHATh pPa3lIMUHBIe CIMOCOObI paboTel ¢ wH(pOpManuer (U3NIECKOTo
COJICpP)KaHUsI C WCIIOJH30BAaHUEM COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJIOTUH, MPH 3ITOM
HCIIOJIB30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIC TEXHOJIOTMM IS IIOMCKa, IepepaboTKu u
NPEIbSBICHUS y4eOHOW W HAYYHO-TIONMYJISAPHOW HWH(POpPMAIMH, CTPYKTYPHPOBAHUS U
UHTEpIpeTanuu UHGOpMAIUU, TOJYYEHHOM U3 PA3JIUYHBIX HCTOYHUKOB, KPUTUYECKU
AHATM3UPOBATH MOTYYaeMyl0 WH(POPMAIMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAaHUH, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHHKA HH(pOpMaIuu;

. MPOSIBJIATh OPraHU3AIlMOHHBIE W TO3HABATEJIbHBIE YMEHUSI CaMOCTOATEIHLHOIO
npuoOpeTeHusi HOBBIX 3HAaHUHW B  TPOLIECCE  BBIMOJHEHUS TNPOEKTHBIX U Y4eOHO-
HCCJIeI0BATEIbCKUX padoT;

. paboTtarh B TpynIe C UCIIOJIHEHUEM Pa3JIMUHbIX COIMATIBHBIX POJICH, TIIIAHUPOBATH
paboTy TpYIIbI, PAalMOHATBHO pPACHPEEIATh NEATEILHOCTh B HECTAHJIAPTHBIX CUTYAIHUsX,
aJICKBaTHO OLIEHMBATHh BKJIAJ Ka)XIOTO M3 YYaCTHUKOB TPYMIBl B PELIEHHWE paccMaTpUBAEMOM
po0JIeMBI;

. NPOSBIATE MOTHBAIMIO K Oynymiedl mnpodecCHOHANBHOM NeATENbHOCTH IO
CIENUATBLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODUIISL.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

N KosnyecTBo yacoB DJIeKTPOHHbBIE

11/-11 HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Beero Kounrpoabusie Ilpakruueckue (uudposbie)
padoThI padoThI o0pa3oBaTe/bHbIE

pecypchl

Paznea 1. HAYUHBIA METO/] IIO3HAHUSI IIPUPO1bI

1.1  Hay4HbIii METO/ IMO3HAHKS TPUPOIBI 6

HWroro no pasneny 6

Pasznen 2. MEXAHUKA

2.1  Kunemarmka 10 1

2.2  Jlunamuka 10

2.3  Crartmka TBEPIOTO TENA 5 1

2.4  3aKOHBI COXpAaHEHHS B MEXaHUKE 10 1

Hroro mo pazueny 35

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA

3.1 | OcHOBBI MOJIEKYJIIPHOKHHETHUECKON TEOpUU 15 1

3.2 Tepmonunamuka.TerioBble MalIHbBI 20 1

3.3  ArperarHble coCTOsIHUA BeliecTBa. Pa30BbIe MEPEXOIbI 14 1

Hroro no paszneny 49

Paznen 4. JIEKTPOJAMHAMUKA

4.1  DraexTpuyecKoe rosie 24 1

4.2  TloCTOSIHHBIH IEKTPHUUECKUH TOK 24 1

4.3 | Toku B pa3IMYHBIX Cpeaax 6

Wroro no pazmeny 54

Paznen 5. PU3HUYECKHAN MPAKTUKYM

5.1 @wusznueckuil NpaKTUKyM 16 16
Hroro no pazneny 16

PeszepBHoe Bpems 10

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KJIACC

KoauvecTBo 4acoB DJIEeKTPOHHbIE
Ne n/m  HaumeHoBaHue pa3aesioB U TEM IIPOrpamMmMabl Beero Ko]—[Tpo,m,]-[],[e HpaKTl/l‘lCCKl/le (III/I(l)pOBLIe)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruuTHO€ noJie 14
1.2 DneKTpOMarHuTHas UHAYKLUS 13 1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanunueckue KoneGaHus 10
2.2 DNeKTpOMarHuTHbIE KoJieOaHus 15
2.3 MexaHUYEeCKUE U ICKTPOMAarHUTHBIE BOJIHBI 10 1
2.4 OnTuka 25 1
Hroro mo pazueny 60
Pasznen 3. OCHOBBI CIHHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 5 1
Hroro no pazgeny 5
Pa3znea 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynspHo-BOIHOBOM Ayain3m 15
4.2 duznka aTomMa 5
4.3 @du3nka aTOMHOTO s/Ipa U AJIEMEHTaPHbBIX YaCTHUIL 5
Hroro no paszneny 25
Pa3nea 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPO®U3UKHU
5.1 ‘ DeMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 12
Wroro no pazmeny 12
Pazznen 6. PUBSHUYECKHN TIPAKTUKYM
6.1 ‘ Ouznyeckuil NpakTUKyM 16 16
Hroro 1o pasnery 16

Pa3nen 7. OBOBIIAIOILIEE TIOBTOPEHUE




Cucremaru3zanus 1 0000IICHUE TIPEIMETHOTO

7.1 COJIEp’KaHUs U OIbITA JESATEILHOCTH, IPUOOPETEHHOTO 15
pu u3ydeHuu Kypea pusuku 10 — 11 xmaccor
Wroro no pazueny 15
PezepBHOE Bpems 10
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecTBo 4acoB JIeKTPOHHbIE
[
JI:;_H Tema ypoxka Beero Kontposbubie IIpakTuyeckue fI[:;'—?EHI/IH gg[?;l;zi];;eenbnme
padoThI padoThI pecypebi

1 ®dusnka — pyHIaMeHTaIbHAS HayKa O IPUPOIE 1
5 Hay4HbIil METOJ] TO3HAHMSI U METO/IbI UCCIICOBAHUS 1

(bU3HYECKUX SIBICHUAN
3 DKCTIEpUMEHT M TEOPHs B TIPOIECCE TO3HAHUS TTPUPOIBI. 1

HaO:roieHue u 9KCIEpUMEHT B (DU3UKE
4 CniocoObl u3mMepeHus: GU3NUECKUX BEIUYNH 1
5 AOCOII0THAs M OTHOCUTEIbHAS TOIPEIIHOCTH U3MEPEHUI 1

q)HSH‘leCKI/IX BCJINYHMH

MopenupoBanue B ¢pusuke. Poib u Mecto Gpu3nku B
6 (dbopMHpOBaHNN COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B 1
NPaKTHYECKOH IEesITeNbHOCTH JIIOIeH

Mexannueckoe npuxkenue. CucreMa orcyera.
7 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKeHus. [Ipsamas u 1
oOpaTHas 3a/1a4d MEXaHUKHU

Panuyc-BekTop MaTepralbHON TOUKH, €T0 MPOEKIINH Ha
8 ocu koopauHat. Tpaektopus. [lepememienne. CKOpocTb. 1
WX mpoeKIy Ha OCH KOOPJIUHAT

PaBHOMepHOE npsiMosnHeiHOe ABUXKeHMe. [ 'paduyeckoe

9 OIMCaHNE PABHOMEPHOTO PSMOJIMHEHHOTO TBUYKCHUS .

10 CrnoxeHue nepeMelieHnii U ckopocTeil. Pemenue 3anay 1
HepaBHomepHoe BuXkeHHe. MTHOBEHHAasi CKOPOCTb.

11 VYckopenue. [IpsmonnHeitHOE TBUKEHUE C TTOCTOSTHHBIM 1
YCKOpEHUEM

12 I'paduueckoe onrcanue NPsIMOIMHEHHOTO ABUKEHUS C 1

IMOCTOAHHBIM YCKOPCHHUEM




CBoOoaHOE majieHne. Y CKOpeHue CBOOOTHOTO TTaACHUSI.

13 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpaduku

14 JIBmxeHue tena, OpOIICHHOTO O] YIJIOM K TOPU30HTY
KpuBonuneirinoe npuxenue. JBUkeHUE 110 OKPY>KHOCTH.

15 YrnoBas u JInHENHas cKkopocTsh. Ilepuoxa u wacrora.
LleHTpoCTpEMUTENBHOE U TIOJIHOE YCKOPEHUE

16 Kontposbnas padora o teme "Kunemaruka'
ITepBriif 3akoH HptoTOHA. THEpLIMaIbHBIE CUCTEMBbI

17 orcuéra. [IpuHiun otHOCcHTENbHOCTH [ anuies.
HeunHepuuanbHble CHCTEMBI OTCUETA

18 Cuna. PaBHogeiicTByto1as cuiia. Bropoil 3akoH
Herorona. Macca

19 Bzaumopeiictue Ten. Tperuit 3akon HproToHa

20 [Ipunuun cynepno3unuu cui. Pemenue 3anay Ha
IIpUMEeHeHne 3aKk0H0B HproToHa

21 3aKoH BCEMHPHOTO TATOTEHHA. DKBUBAJICHTHOCTh
rPaBUTALMOHHON U MHEPTHON MacChl

22 Cuna TsDKeCTH M YCKOpeHHe CBOOOHOTO Ma/IeHuUs
JIBukeHre HeOECHBIX TeT U UX UCKYCCTBEHHBIX

23 cryTHUKOB. [lepBas kocMHuueckasi CKOpOCTb. 3aKOHBI
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

o5 Cwuita TpeHusl. HpHpozlua Y BUJBI CHJI TpEHHUs. J[BUxKEHHE B
JKUJKOCTH U Ta3e C YYETOM CHJIbI CONIPOTUBIIEHUS CPEJIbI

26 Hasnenue. 'unpocrarnueckoe nasinenue. Cuia
Apxumena

27 AOcomoTHO TBepoe Teno. [loctynarensHoe u
BpallaTelbHOE JBUKEHNE TBEPIOTrO Tela

28 MoOMEHT CuJIbl OTHOCUTENIBHO OCH BpaieHus. [lineyo

CHIJIbI




CrnosxeHue cuil, IpUIOKEHHBIX K TBepaAoMY Teny. LlenTp

29 TSKECTHU Teja. Y CIIOBUS paBHOBECHS TBEPJIOTO TeJa.
Bunbl paBHOBECHS

30 Pemenue 3anau

31 KonTponbHas €a60Ta no teMe "lunamuka. Crtatuka
TBEPJIOTO Tesa
Nmiynbsc MmaTepralibHOM TOUKH, CUCTEMbI MaT€pUaIbHBIX

32 Touek. LleHTp Macc cuctemMbl MaTepuanbHbIX TOUEK.
Teopema 0 ABUKEHUU LIEHTPA MacC

33 NMitynbC criibl 1 M”3BMEHEHHE UMITYJIbCa Tea. 3aKOH
COXpaHEHHUs UMITYyJIbCca. PeakTUBHOE IBU)KEHUE
MoOMEHT uMITyJIbCa MAaTEPUAIIBHON TOYKH.

34 [IpeacraBnenue 0 COXpaHEHUH MOMEHTa UMITYJIbCa B
HEHTPATbHBIX MOJIAX

35 Pemenue 3anau
Pabota cuibl Ha MajIOM M Ha KOHEUYHOM TIEPEMEIICHHH.

36 I'padpuaeckoe npeacraBiaeHue padbOThI CUITbI. MOIITHOCTD
CHJTBI

37 KI/IHGTI/I‘IGCK&Z[ sueprus. Teopema 00 IfIJBMeHeHI/II/I
KHHETUYECKON 3HEpruu MaTepUaIbHON TOUKHU

38 [ToTeHuManbHbIe U HETIOTEHIIUATIBHBIE CUJIIBI.
[TorenumansHas sHeprus. Bropas kocmuyeckasi CKOpOCTb
TpeTbs kocMudeckas ckopocTb. CBsi3b paboThI

39 HEMOTEHIIUATBHBIX CUJI C ”3MEHEHUEM MEXaHUYeCKOU
SHEPTUU CUCTEMBI TeN. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTUHN

40 Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepnyinu 15 naeanbHON JKUAKOCTH

a1 KOHTpOJ‘IB'I'-IaSI pabota 1o Teme "3aKOHbI COXPAHEHUS B
MEXaHUKe

42 Pa3BuTune npeactaBieHuil 0 NpUPOJIE TETITIOTHI.

Ocnosuble nonoxkenuss MKT. [Tuddysusa. bpoyHoBckoe




JBIDKEHUE

CTpOCHI/IC Fa3006p8.3HI)IX, KUIKHUX U TBEPABIX TEII.

43 Xapakrep ABUKEHUS U B3aUMOJICHCTBUS YaCTHULL 1
BEIECTBA

44 Macca u pazmepsl MosieKyn (atomoB). KonuectBo 1
BemectBa. [locTtostnaas ABoraapo

45 Temneparypa. TeroBoe paBHoBecue. [lkana Lenbcus 1

46 Pemenue 3agau 1

47 U neanpublii ra3. ['a3oBble 3aKOHBI 1

48 Vpasuenue MenpeneeBa-Knaneiipona. Pemenue 3agau 1

49 AOcomtoTHas TemnepaTypa. 3akoH JlanpToHa 1

50 M3omporieccrl B H1€aIbHOM Ta3e C MOCTOSHHBIM 1
KOJINYECTBOM BEILECTBA

51 I'paduueckoe npepcraBieHUE H3OMPOIIECCOB: U30TEPMA, 1
H30X0pa, u3obapa

52 OcHoBHoOe ypaBHeHnne MKT 1

53 Pemenne 3amau 1
CBs13b a0COTIOTHOM TeMIIEPATYPhl TEPMOIMHAMUYECKOM

54 CUCTEMBI CO CpPEIHEN KNHETHYECKON PHEPrUEH 1
MOCTYTATEILHOTO TEIJIOBOTO JABMKCHHUSI €€ TaCTHI]

55 '(')606HICHI/IG U CUCTEMATHU3aLMs 3HAHUH 110 TEME 1

OcnHoBel MKT"

56 KonrtponsHas padora no reme "OcHoBsl MKT" 1
TepMmoanHaMuyeckas cuctema. 3a/laHie BHEITHUX
ycnosuit s T/l cucremsl. BHeIHNE M BHYTpEeHHUE

57 napameTpsl. [Tapametpst T/l cuctemsl Kak cpeHue 1
3HAYEHUs BEJIMYHH, OIMCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

58 HyneBoe Hauano repmoaunHamuku. CaMompon3BOIbHAS 1
penakcanus TJI cucTeMBbl K TEIIJIOBOMY PaBHOBECHIO

59 Monenb ueanbHOro ra3a B TepMOJIMHAMUKE. Y CIIOBUS 1




IMPUMEHUMOCTHU ITOM MOACIn

VYpaBaenue MenaeneeBa-Knanelipona u BolpaxeHue s

60 . 1
BHYTPEHHEH SHEPrUu
BeIpaxenue 111 BHyTpEHHENH SHEPTUHA OJHOATOMHOI'O

61 ujeanbHoro raza. Kpasucraruueckue u HeCTaTUUECKHE 1
IPOIIECCHI

62 OnemenTapHas paboTa B TepMoIMHaMuKe. Beraucienue 1
paboThl o rpaduKy mporecca Ha PV -auarpaMme

63 Temonepenaya Kak cnoco0 U3MEHEHHUsI BHYTPEHHEH 1
sHepruu T/] cucrembl 0e3 coBepieHus: padoThI

64 KonBekuus, TermionpoBOAHOCTb, U3Ty4EeHUE 1
KonuuecTBo Termnotel. TemnoéMKocTs Tena. Y aenpHas u

65 MOJISIpHAs TETUIOEMKOCTH BEIIECTBA. Y IeJIbHAS TEIIOTa 1
CrOpaHHusl TOIUIMBA

66 Pacuér konuuecTBa TEIIOTHI IPH TEIUIONEpeade 1

67 [Tonsitue 06 aguabatnom npouecce. [lepBoril 3akoH 1
TEPMOJINHAMHUKHI

68 KonmnuectBo TennoTel u paboTa Kak Mepbl U3MEHEHUS 1
BHyTpeHHEH 3Hepruu TJI cucteMsl
Bropoii 3akoH TepMOAMHAMUKY /17151 pABHOBECHBIX U

69 HEpaBHOBECHBIX NpolieccoB. HeobpaTuMocTh NpUpOIHBIX 1
IIPOIIECCOB

70 ITpuniumner gerictBus TermoBbix MamuH. KIT/] 1

71 MaxkcumansHoe 3Hauenue KII11. [lukn Kapuo 1

72 Pemenne 3amau 1

73 DKOJIOTHYECKHE aCTIEKTHI HCITOJIb30BaHHS TETUTOBBIX 1
nBurateneil. TermnoBoe 3arpsi3HEHHE OKpY Karolien cpebl

74 Pemenue 3amau 1

75 ?606H16HI/I6 A CUCTEMATHU3aLMs 3HAHUI 110 TEME 1

Tepmoaunamuka. TenaoBble MamIuHb"
76 KonTtponbHas padota o Teme "TepMoinHaMHKa. 1




TenmoBbie MalIMHEB"

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue u

77 1
KUTIEHHE. Y IebHas TeIyIoTa napooOpa3oBaHus
Haceiiennele n HeHacbleHHbIE Tapbl. KauecTBeHHas
3aBHCUMOCTH MJIOTHOCTH U JJaBJICHHsI HACBHIIIEHHOTO Mapa

78 OT TeMIIEpaTyphl, UX HE3aBUCUMOCTb OT 00BbEMa 1
HACBILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIepaTyphbl
KUIIEHUS OT JaBJIECHHUS B KUAKOCTU

79 BnaxHocTh Bo3yxa. AGCOIIOTHAS U OTHOCUTEIbHAS 1
BIIQXKHOCTh

80 Pemenue 3amay 1

81 Tsépnoe teno. Kpucrammmueckue u amopQHbIe Tena. 1
AHU30TPONHUS CBONCTB KPUCTAIIOB

82 [InaBnenue u KpucTauU3anus. Y aelbHas TeIioTa 1
iassieHus. Cyonumanus

83 Hedopmaruu TBEpAOTrO Tena. PacTskeHnue u cxaTue. 1
Cnsur. Moayns IOwnra. Ilpenen ynpyrux aedopmarmii

84 TeroBoe pacluiMpeHne JXUAKOCTEN U TBEPABIX TEN. 1
AHrapMOHHU3M TEITOBBIX KOJIEOAHUI YaCcTUIl BEIIECTBA

85 [IpeobpazoBanue sHepruu B (Hha30BBIX MEPEXoaax 1

86 YpaBHeHUe TemIoBoro 6ajgaHca 1

87 Pemenue 3amau 1
IToBepxHOCTHOE HaTsKeHUE. KanwuisipHble SBIICHUS.

88 JlaBneHue 1moJ1 HICKPUBJICHHOW MOBEPXHOCTHIO KUKOCTH. 1
®opmyna Jlamnaca

89 O06o01IeHre U cucTeMaTU3allus 3HaHU| TI0 TeMe 1
"ArperatHble cocTosiHUS BenlecTBa. da3oBbie nepexo/sr”

9 KonTponbhas pabota no Teme "ArperatHble COCTOSHUS 1
BenlecTBa. Pa3zoBble nepexoab!”
OnexTpu3anus Tel U €€ MPosBIEHUA. DINEKTPUIECKUN

91 3apsia. JBa BUza aneKkTpruieckux 3apsaaoB. [I[poBoaHuKH, 1

JAUDJICKTPHUKU U TTOJIYIIPOBOAHUKHA




DJIeMEHTapHbIN AIEKTPUUECKUI 3apsil. 3aKOH

92 COXPaHCHHUS AJICKTPUUECKOTO 3apsiia 1

93 BsaumonerictBue 3apsinoB. Toueunsle 3apsabl. 3aKOH 1
Kynona

94 Pemenue 3amaq 1

95 OnekTpuyeckoe nojie. Ero neiicTBue Ha 3JIeKTpUYECKHUE 1
3apsibl
Hanpspxéanocts anekrpuueckoro nois. [IpoOHbIit 3apsia.

96 JIuauy HanpsSHKEHHOCTH SJIEKTPUUYECKOTO TTOJIS. 1
OIHOPOIHOE AIEKTPUIECKOE ITOJIC

97 [ToTeHnaIbHOCTh ANIEKTPOCTATUYECKOTO MoJisd. PasHOCTh 1
MOTCHIIMATIOB U HANIPSDKEHUE

98 [ToTennmanpHas SHEPTHsI 3apsa B JIEKTPOCTATHICCKOM 1
nosie. [loTeHIman aneKTpoCcTaTuYeCcKOro mosst

99 CBs13b HANPSDKEHHOCTHU TOJISL U Pa3HOCTH MOTEHINAIOB 1
JUTSI DJICKTPOCTATHYECKOTO TIOJISt

100 | IlpuHOMI CyNepro3uIUH MIEKTPHUECKUX MOJIeH 1

101  Pemenue 3amau 1

102 [Tone Toueunoro 3apsaa. [loxe paBHOMEpPHO 3apsAKEHHON 1
cdepsl

103 [Tone paBHOMEpHO 3apsiKEHHOTO TI0 00BEMY miapa. [lone 1
pPaBHOMEPHO 3apsHKEHHONW OECKOHEYHOU MI0CKOCTH

104 [TpoBOAHMKY B DIIEKTPOCTATHIECKOM TTOJIE. Y CTIOBHE 1
PaBHOBECHS 3apPsIJIOB

105 JIM3IIeKTPUKY U TIOTYITPOBOAHHUKH B 3JICKTPOCTATHICCKOM 1
nosne

106 Konpnencarop. DnekTpo€MKOCTh KOHAEHCATOPA. 1
DNEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa

107  TlapamienbHOE COSIMHEHHE KOHICHCATOPOB 1

108 IlocnemoBaTenbHOE COEMHEHNE KOHICHCATOPOB 1

109 | Dwueprus 3apsHKEHHOTO KOHJIEHCATOpa 1




110  Pemenwue 3amaq 1

111 JIBukeHue 3apsyKEeHHON YaCcTUIBI B OHOPOJHOM 1
AIIEKTPUIECKOM T10JIe

112 Pemrenwue 3amaq 1

113 '(')606H.ICHI/IC U CHCTEMAaTHU3allMs 3HAHUN TI0 TeMe 1

DJIeKTpUYecKoe moie"

114  KontposbHas paboTta mo teme "DieKTpruieckoe moje" 1

115 Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CYIIECTBOBAHUS 1
MOCTOSTHHOTO 3JICKTPUYECKOT0 TOKa

116  Ucrounuku Toka. Hanpsokenue u 9J1C 1

117 3akoH OMa JJid yyacTKa LHenu. DJIEKTPUIECKOoe 1
COIIPOTHBIICHUE

118 3aBUCHMOCTh COITPOTUBIICHUS OJHOPOTHOTO IMPOBOTHUKA 1
OT €ro JUIMHBI U TJIOUIAId MOTIEPEYHOT0 CEUeHUs

119  VYaenpHOE cOMpOTHUBIICHHE BelecTBa. Pemienue 3aqa4d 1

120 [TocnenoBarenbHOE, MapaliedbHOE, CMEIIAHHOE 1
COCTMHEHUE MPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX JJIEKTpUUeCKUX Lenen. [Ipasuna 1
Kupxroga

122  PemeHnue 3amau 1

123 Pabota anekTpudueckoro Toka. 3akoH JIxoyns —JleHma 1

124  Pemrenue 3amau 1

195 MOIIHOCTH IEKTPHUECKOTO TOKA. TerroBas MOITHOCTb, 1
BbIZIETIsIEMasi Ha PE3UCTOpe

126  Pemenue 3amau 1

127 | BJIC u BHyTpEeHHEE CONPOTHUBIICHHE UCTOYHHKA TOKA 1

198 3axon OMa 171 IOJTHOM (3aMKHYTOM ) JIEKTPUYECKOM 1
1enu

129  Pemenune 3amau 1

130  MomHOCTh HCTOYHUKA TOKA 1




131  KopoTtkoe 3aMbIKaHHE 1

132  KoHpueHcaTop B IENH MOCTOSTHHOTO TOKa 1

133  Pemenwue 3amaq 1

134 Pemenue 3anad no teme "[10CTOSAHHBIN 2JIEKTPUUECKUI 1
TOK"
Pemenue 3anay no teme "I1ocTOSHHBIN NEKTPUYECKUI

135 ToK" 1
Pemenue 3anau no teme "I1ocTOSSHHBIN IEKTPUYECKUI

136 ToK" 1
O06o0011eHre U cucTeMaTU3alus 3HaHUH 110 TeMe

137 1
"ITocTosiHHBIN AMEeKTpUYeCKUil TOK"

138 KonTponpHas padora o Teme "TlocTosSHHBIN 1
SJIEKTPUYECKUM TOK"

139 OneKkTpuyecKas IpOBOJUMOCTb Pa3INYHbIX BEIIECTB. 1
DneKkTpuuecKuil TOK B MeTajuiax. CBepXIpoBOIUMOCTh

140 DNEeKTPUUECKUN TOK B pacTBOpPax M paciaBax 1
JEKTPOIUTOB. 3akoHbl Papajes 1 JIEKTPOoIn3a

141 | Dnexrpuueckuit Tok B rasax. [lnazma 1

142 | Dnextpudeckuii TOK B Bakyyme. BakyyMHbIe IpuOOpHI 1

143 | DnexkTpuYecKuil TOK B MOIYIIPOBOJHUKAX 1

144 TlonynpoBOAHHKOBBIE TPUOOPHI 1
®uznyeckuil NpakTukyM 1o teme "M3mepeHue cuibl Toka
Y HaNpsDKEHUS B LIETIH TOCTOSIHHOTO TOKA IIPY MOMOIIH

145  QHAIOTOBBIX 1 UG POBBIX U3MEPUTENBHBIX TPUOOPOB" 1
win "3HaKoMCTBO ¢ HudpoBoitl mabopaTopueit o GpusukKe.
[Tpumeps! u3mepenus GU3NUECKUX BEIIMYUH MPU TOMOIIN
KOMIIBIOTEPHBIX TaTYMKOB"
®uznyeckuil NpakTukyM 1o teme "M3ydenue

146  HepaBHOMEPHOTO JIBHKEHUS C IIEJIBIO ONPEICTICHUS 1
MI'HOBEHHOH ckopocTH"

147  ®usunueckuil mpakTHKyM 1o Teme "M3mepenue 1

yM




148

149

YCKOpPEHUS IPU MPSIMOJIUHEHHOM PaBHOYCKOPEHHOM
IBWKEHHUH 110 HAKJIOHHOM IJIOCKOCTH" WIIN
"UccnenoBanve 3aBUCUMOCTH ITyTH OT BPEMEHH IIPHU
PaBHOYCKOPEHHOM JIBH>KEHUH"

®uznyeckuil npakTukyM 1o teme "M3mepenue
YCKOpeHHs cBOOOIHOTO NafeHus" win "M3ydeHue
JBUKCHHS TeJla, OPOIIICHHOTO TOPU30HTAIBHO"

®uznyeckuil NpakTUKyM 1o teme "M3ydeHue qBUKEHUS
TeJIa M0 OKPY>KHOCTH € OCTOSIHHOM 110 MOJTYJIIO

ckopocThio" unu "HccnenoBanue 3aBUCUMOCTH IEPUOAA
oOpalleHnss KOHUYECKOro MasiTHUKA OT €ro napameTpoB"

150

151

®dusnueckuil npakTukyM 1o teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUJIBI TPU IBUKEHUH OpyCKa I10
HakJI0HHOM miockocTu" win "l[IpoBepka runoTessl 0
HE3aBUCHMOCTH BPEMEHU JIBUKEHHUS OpycKa 110
HAKJIOHHOM IJIOCKOCTHU Ha 33JJaHHOE PACCTOSIHUE OT €0
macchl"

®uznueckuil npakTukyM no teme "HccnenoBanue
3aBHCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOLINX B MPYKHHE
U pEe3UHOBOM 00pa3slie, OT ux aedopmanuu' win
"H3yueHne IBMKEHUS] CUCTEMBI T, CBA3aHHBIX HUTBIO,
MEePEeKUHYTOM yepe3 NErkuit 61ok"

152

153

®uznyeckuil NpakTukyM 1o teme "M3mepenune
Kod(uIMeHTa TPEHUS 110 BEIUYUHE YIIIOBOTO

ko3 duurenta 3apucumocta Frp(N)" nim
"UccnenoBanue ABUKEHUSI OpyCKa MO HAKJIIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO (UITMEHTOM TpEeHUs" WK
"N3yueHne nBUKEHN rpy3a Ha BaJly C TPEHHEM"

®usnueckuil NpakTUKyM 1o reme "McecnenoBanue
YCIIOBUI paBHOBECUS TBEPOTO TeJa, UMEIOILEr0 OCh
BpanieHus" win "KoHCTpynpoBaHUE KPOHIITEWHOB U
pacuér cu ynpyroctu" win "M3yuenue ycTouunBOCTH
TBEPAOTO TeJIa, UMEIOIIETO MJI0IIaab ONOphI"




154

155

duznyeckuil mpakTuKyM 1o teme "M3mepenune umimysbca
TeJa 1o TopMo3Homy nyTH" unu "M3amMepeHue cuiibl TATH,
CKOPOCTH MOJIEJIN AJIEKTPOMOOMIISI U MOIIIHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEJA C
uMnyiabcoM cuiibl" wim "MccnegoBanne coxpaHeHUs
MMITyJIbCa MPU YIIPYTrOM B3aUMOJEHCTBUN" WU
"3MepeHre KWHETUYECKOM SHEPTrUM TeJia 1Mo
TOPMO3HOMY IIyTH"

®uznyeckuil NpakTukyM o teme "M3ydyenue
M30TEPMHUYECKOT0 Ipoliecca (PeKOMEH10BaHO
UCTIONIb30BaHue NU(POBOi JabopaTopun)" wim
"N3yuenune nzoxopHoro mnpouecca" win "N3yuenue
n3zobapHoro npornecca” uiu "lIlpoBepka ypaBHEHMs
COCTOAHUS"

156

157

158

®usnueckuil NpakTUKyM 1o teme "M3mepenue yaenbHoi
teroémkocTu" uiu "MccnenoBanue mpoiecca
ocThIBaHus BemlecTsa" win "MccienoBanue agnabaTtHoro
nporecca" win "M3yueHne B3auMOCBSA31 SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBUS U TEMIIEPATYPhI
KUMEHUS KUIKOCTEH"

®uznyeckuil npakTukym no teme "M3ydyenue
3aKOHOMEPHOCTEN HCIIapeHMsI JKUIKOCTEN" 1N
"N3mepeHue yaeabHOM TEII0ThI IJIaBIeHUs Jbaa" Win
"M3y4eHne CBOICTB HACHIIIEHHBIX IapOB" UIIU
"N3mepeHune abCoMOTHOM BIaKHOCTU BO3/yXa U OIICHKA
Macchl apoB B noMmeleHun". Mismepenue kodxgdunnenta
MOBEPXHOCTHOT'O HATSKEHUS

dusnueckuii npakTukyMm o teme "Habmonenue
MpEeBpaIeHHs] SHEPTUU 3apsHKEHHOT0 KOHIEHCaTopa B
DHEPIUI0 U3Iy4eHus cBeroauona” mim "M3ydenne
MPOTEKaHUA TOKa B LIEMH, COAEpKaIIeH KOHAeHCAaTOp"
M "Pacnpenenenne pa3HOCTH NOTEHLMAIOB
(HampsiKeHMsI) IPH MOCJIEI0BATEIbHOM COeIMHEHUN
KOHJIEHCAaTOpoB"




159

®dusnyeckuil npakTukyM no teme "HccnenoBanue
CMEIIaHHOTO COeAMHEHUsI pe3nucTopoB" niu "M3mepenue
yII€TIBHOTO CONPOTUBIICHUS IPOBOTHUKOB" MU
"UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSIKEHUS
JUISL JTaMITbl HaKajaIuBaHusA"

160

®dusndeckuit npakTukyM 1o teme "Habmronenue
anekTpoiuza" win "U3mepenue 3apsaa 0 JHOBAICHTHOTO
noHa" nnu "MccienoBanre 3aBUCUMOCTH CONPOTUBIICHUS
TEpMOpE3UCTOpa OT TemrepaTypsl" uiu "CHITHE BOJIbT-
aMIIEPHOM XapaKTEepUCTUKHU auoaa’

161

162

PesepBHbIii ypok. O600111€HNEe U cCTeMaTU3alus 3HAaHUN
o Teme "Kunemaruka"

PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA
o teme " Jlunamuka"

163

164

165

PesepBHblit ypok. O600111€HNE U CHCTeMAaTHU3alHs 3HAHUHA
no teme "Craruka TBepAoro rena'

PesepBHblil ypok. O600111€HNE U ccTeMaTH3alHs 3HaHU
1o TeMe "3aKOHbI COXpaHEHUS B MEXaHHKe"

PesepBubIil ypok. O60011IeHIE U CUCTeMaTH3alHsI 3HAHUN
110 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU"

166

167

168

PesepBHbIit ypok. O6001I€HNEe U cCHCTeMaTU3allus 3HAaHUN
o teme "Tepmonunamuka. TernoBbie MaTuHbL"

PeseprubIil ypok. O60011IeHIE U CUCTeMaTH3alHsI 3HAHUN
o TeMe "ArperaTHble COCTOSTHUS BemiecTBa. Da3oBbie
MePEXObI"

PesepBubIil ypok. O60011IeHIE U CUCTeMaTH3alHsI 3HAHUN
1o Teme "DneKkTpuueckoe mnoie"

169

PesepBHbIil ypok. O6001IeHIE U CHCTeMaTH3alusl 3HAHUN
110 TeMe "[10CTOSHHBII 21EKTpUUECKUI TOK"

170

PesepBHeIil ypok. O000IIEeHHE U CHCTeMAaTH3alHs 3HAHHHA
no TeMe "Toku B pa3nu4HbIX cpeaax”

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

No KoanuecTBo yacoB Jlata DJIeKTPOHHbIE
/i Tema ypoka Beero Konrpouabsnbie IIpakrnyeckue H3ydeHust undposbie
padoThI padoThl o0pazoBare/ibHbIE
pecypchl
1 B3aumoneiicTBrUe MOCTOSTHHBIX MarHUTOB U IIPOBOJHUKOB 1
¢ TokoM. MarautHoe nosie. ['unoresa Ammnepa
2 Bekrop MmarnutHoOM uHAyKuuy. [IpuHiun cynepno3unuu 1
MAarHUTHBIX MoJed. JIMHUKM MarHUTHON MHIYKIIUHU
3 MaruauTtHoe 1nosje npoBoJHUKA ¢ TOKOM. OnbIT Opcrena 1
4 Cwia AMnepa, e€ HanpaBJI€HUE U MOJYJIb 1
5 Pemenue 3amay 1
6 [Ipumenenue 3akoHa Amriiepa. DIeKTPOU3MEPUTEIIbHbIE 1
puOOpbI
v Cuia Hopeljua, €€ HalpaBJICHUE U MOYJIb. JIBHKEHUE 1
3apsKEHHOM YacTULbI B OJJHOPOAHOM MAarHUTHOM I10JIE
8 Pemenune 3anau 1
9 Pa6ora cunsl Jlopenia 1
10 Pemenne 3amau 1
11 MarnutHoe nosne B Bemectse. GeppoMarHeTuk, rnapa- u 1
JIMaMarHeTUKH
12 OcHoBHbIE CBOIicTBa (heppoMarneTukoB. [Ipumenenue 1
(beppoMarHeTuKoB
13 Pemenne 3amau nmo reme "MaraurHoe mmose" 1
14 Pemenne 3amau no reme "MarautHoe mnose" 1
15 SIBnenue 3vneKTp0MarHHTH0171 uHaykuu. [ToTok BekTopa 1
MarHUTHOW WHIYKIIUH
16 O J1C uHAYKIIIHT 1
17 3aK0H IEKTPOMAarHuTHON HHAYKIK Dapases 1
18 Buxpesoe anexrpuueckoe nose. Toku Dyko 1
19 OJ1C uHAYKIMHY B ABMKYITUXCS TTPOBOTHUKAX 1




20 Pemenue 3amau 1

21 ITpaBumo Jlenna 1

99 WNuayktuBHOCTE. KaTylka HHAYKTHBHOCTH B IIETIH 1
IIOCTOSIHHOT'O TOKAa

23 SArnenne camonHaykiuu. DJ{C caMonHAyKIIUA 1

24 DHeprus MArHUTHOTO TIOJIS KATYIITKU C TOKOM. 1
DJIEKTPOMArHUTHOE TI0JIe

25 Pemenue 3agau 1

2% '(')606IIIGHI/I€ Y CUCTEMAaTU3alus 3HAHUH 10 TeME 1

DneKTpoauHaMuKa"

27 KonTponbhas pabota nmo Teme "DnexkTpoanHaMuKa" 1

28 KonebarenpHast cucrema. CBOOOHEIE KOJIEOaHM. 1
lMapmonnueckue konebanus

29 KunemaTuueckoe 1 JTMHAMUYECKOE OIMMCAHUE 1
KoJIeOaTEIbHBIX JBHKEHUI
DHepreTuyeckoe onrcanue. BIBOI AMHAMHYECKOTO

30 OTIMCAHUS TAPMOHUYECKHX KOJICOAaHUH 13 MX 1
SHEPreTUYEeCKOro U KNHEMaTHYeCKOTO OMMCAHUS

31 Ammntyna u asza koiaedbaHuit 1
[Tepuon u yactora xonebanuii. [lepmon Mambpix

32 CBOOOIHEBIX KOJI€OaHUI MaTeEMaTHUECKOr0 MasiTHHKA. 1
[Teproa cBOOOAHBIX KOJIEOAHMI MPY>KHHHOTO MasiTHUKA

33 3aryxaromue Kojaebanus. BeIHyKIeHHbIe KoJieOaHus. 1
Peszonanc

34 ABTOKOI€0aHUA 1

35 Pemenne 3amau 1

36 VYpoxk-koH(pepeHus "MexaHI/I:—IeCKI/Ie KoJieOaHus B 1
MY3BIKAJIbHBIX HHCTPYMEHTAX

37 ?606H.IGHI/IC M CUCTEMATU3aIUs 3HAHUH 10 TEME 1

Mexanudeckue Koneoanus"
38 DnekTpoMarHuTHbIC Kosiebanus. KoiebaTenpHbINH KOHTYD 1




®opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsiia

39 KOHJICHCATOPa C aMIUTUTYI0W CHUJIBI TOKA B 1
K0J1e0aTEIbHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B UACATLHOM 1
K0JIeOATEIHbHOM KOHTYpE

a1 3aryxaromue 3JIeKTPOMarHUTHbIE KOJIeOaHuU . 1
BrinyxaeHHbIe 2JIeKTpOMarHUTHbIE KOJieOaHuUs

42 ITepemennsbIit TOK. Pe3uctop u KoHAEHCATOp B LIEMU 1
NIEPEMEHHOTO TOKa

43 Karymka MHIYKTUBHOCTH B LIENU IEPEMEHHOI'O TOKA 1

44 3akon OMa 151 2JIEKTPUYECKON [eNU MePEMEHHOr0 TOKa 1

45 M?HlHOCTB MEPEMEHHOTO TOKA. AMIUTUTYIHOE U 1
JEHCTBYIOIIEE 3HAYCHUE CHITBI TOKA W HAIIPSDKCHUS

46 Pe3oHaHC B 25IeKTpUIECKOM TeTH 1

47 Pemenue 3agau 1

48 Wneaneuerif Tpanchopmatop. [Ipon3BoacTBo, nepegada u 1
noTpebiieHne NMEKTPUUECKONH IHEPTHH
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnois30BaHus 1
AIEKTPOIHEPTHH B IOBCEAHEBHON KU3HU

50 Pemenne 3amau 1

51 Pemenue 3amau 1

50 '(')606HICHI/IG M CUCTEMAaTHU3aLMs 3HAHUI 110 TEME 1

DNeKTpOMarHUTHbBIE KoNeOaHus "

53 MexaHnueckre BOJHBI. XapaKTePUCTUKU MEXaHUUECKUX 1
BOJTH

54 CBoiiCTBa MEXAaHUYECKUX BOJTH 1

55 3ByK. XapakTEPUCTUKH 3ByKa 1

56 HNudpazByk U yIBTPasByK. [ITymoBoe 3arpsi3HEHHE 1
OKpY’KaromIen cpeibl

S7 Pemenue 3amau 1




:‘)J'ICKTpOMaI‘HI/ITHI)Ie BOJIHBI. HSJ’Iy‘ICHI/IC

58 AJIEKTPOMATrHUTHBIX BOJIH 1

59 DHeprusi AMEKTPOMArHUTHBIX BoJH. CBOMCTBA 1
3JICKTPOMArHUTHBIX BOJIH

60 [[Ixana snekTpoMarHuTHBIX BOJH. [I[pruMeHeHne 1
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

61 [IpyuHIMIIBI paIHOCBA3U U TENEBUACHUSA. Paguonokanus. 1
DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEeIbl

62 KoHnTtposbnas padota mo teme "Kosiebanus u BoJHBI" 1

63 Caet. 3aKOH MPSAMOJIUHEHHOTO PacpOCTPaHEHHS CBETa 1

64 Pemenue 3av1(aq Ha IPUMEHEHNE 3aKOHa 1
MPSIMOJIMHEHHOTO pacIpOCTPAHCHHS CBETA

65 OTtpaxenue ceta. [mockoe 3epkano. Chepuueckoe 1
3epKajio
[Ipenominenue cBeta. AOCONMIOTHBIN U OTHOCUTEIHHBIN

66 nokasarenb npenomienus. [lomHoe BHyTpeHHee 1
oTpaxkenue. [IpenenbHpIi yro nojaIHoro BHyTPEHHETO
OTpaKEHUs

67 Pemienue 3a1a4 Ha TpUMEHEHUE 3aKOHOB OTPAXKEHUS U 1
MIPEJIOMJICHUS CBETA

68 Xop nyueit B mpusme. Jucnepcus ceeta. ClOXKHBIN 1
coctas 6enoro ceera. l{Bet

69 JInn3bl. @OKYCHOE PACCTOSIHUE M ONITUYECKAs CHIIA 1
JIUH3BI

70 [TocTpoenue n300paxxeHuit B TMH3aX U UX CHUCTEMax. 1
YBenuuenue TUH3EI

71 Pemenne 3a1ad Ha mocTpoeHNE N300paKEHU, 1
MOJIY4a€MBbIX C TOMOILBIO JIMH3

72 I';ma3 kak onThyeckas cucrema 1

73 Pemenue 3anau. [Ipenens npuMeHUMOCTH 1

r€OMETPUUYECKON ONTUKHU




74 CKOpOCTb CBETA U METOJIbI €€ U3MEPEHUS 1

75 Hucniepcust cBera 1

76 WNurtepdepenius ceera 1

77 KorepenTHble UCTOYHUKU. Y CTIOBHS HAOIIOACHUS 1
MaKCHMYMOB U MUHUMYMOB

78 Pemienue 3anau 1

79 [Tpumenenue natepdepeHum 1

80 Hudpakmus ceera 1

81 JudpakiuonHas pemérka. Y cloBue HaAOIIOACHUS 1
TJIABHBIX MAaKCHMYMOB

82 Pemienue 3anau 1

83 [TomepeunocTh cBeTOBBIX BOJH. [lomspu3anust cBeTa 1

84 Pemenue 3amau 1

85 CBeTOoBBIE SBJICHUS B IPUPOJE 1

86 ?6061].[61'-{1/16 U CHCTEeMaTHU3allus 3HaHUN 10 TeMe 1

Orntuka

87 KontponbHas padota mo teme «OnTHKa» 1

88 ['paHMIIBI TPUMEHNMOCTH KIIACCUYECKON MEXaHUKH. 1
3aKOHBI NIEKTPOJUHAMHUKY U MPUHITUT OTHOCUTEIBbHOCTH

89 [Toctynatel criennaibHOW TEOPUU OTHOCUTEIHLHOCTH 1
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.

90 [TpeoOpa3zoBanus JlopeHna. YcinoBue NpUIMHHOCTH. 1
OTHOCHUTETHLHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKpAIEHUE JITTHHBI

91 OHeprus 1 UMNYJIbC PEISITUBUCTCKON YaCTHUIIbI 1

92 CBs13b MaccChl C DJHEPTHEH U UMITYIBCOM PENSITUBUCTCKOMN 1
YaCTHIIBI. DHEPTHS MTOKOS

93 PaBHOBeCHOE TEIIIOBOE M3TYUCHHE 1

94 3akoH cMerieHus Bura 1

95 ['umote3a M. [Tnanka o kBanTax. @OTOHBI 1




96 DHeprus ¥ UMIYJIbC PoToHA 1

97 ®dotorpdext. OnbiTel A. I'. CToneToBa. 3aKoHbI 1
dororddekra

98 VYpaBuenue Diinmreiina i poroaddexra. "Kpacnas 1
rpaauia” Goroaddexra

99 Hasnerune cBera. OnbitTel [1. H. JIeOGenena 1

100 | BomHOBBIE CBOMCTBA YaCTHIL 1

101 Bouansl ne bpoina. JlnuHa BonHbI ae bpoisia 1 pazMepbl 1
00JacTH JOKAIM3aluU JBMKYIIEHCS YaCTUIIBI

102  KopmyckynsipHO-BOJIHOBOH Ayan3m 1

103  JIudpakius 31eKTPOHOB HAa KpHUCTAJIIaX 1

104 Crneuuduxa usmepenuit B Mukpomupe. COOTHOIIECHUS 1
HeonpeaenénHocrel [elizenbepra

105 | Pemenwme rpaduueckux 3amaqd 1

106 @ Pemenwme pacu€THBIX 3a71a4 1

107 KonTponbnas pabota o temam: "OcHoBbl CTO", 1
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

108 OmnBITHI IO UCCIIETIOBAHHUIO CTPOCHHS aTOMA. 1
[TnanerapHast Mozens aToMa Pesepdopaa

109  Tlocrynatsl bopa 1

110 Bunsl ciektpos. CriekTp ypoBHEH 3HEpPTrUU aToMa 1
BOJIOpOAa

111 | CnonTaHHOE M BBIHYKJIEHHOE U3JTy4YEHUE CBETA 1

112 Jlasep 1

113 Hyxnonnas monens siipa ['eitsenOepra-MBanenko. 3apsin 1
¥ MaccoBoe 9uciio sapa. M3oromsl. PagnoakTHBHOCTH
3aKoH paauoakTUBHOTO pacmnana. CBolcTBa

114  uonmsupyouero u3nyueHus. Biausaue 1
PaIMOaKTHBHOCTH Ha JKUBBIE OPTaHU3MBI. Jlo3umeTpust

115 DHeprusi CBSI3M HYKIIOHOB B sizipe. SepHbIe CHITHI. 1

Hedext Maccol siipa. SnepHble peakuuu. SnepHole




peaxTopsl. [IpoGiieMb! ynpapisieMoro TepMosiAEpHOTO
CUHTE3a. DKOJIOTMUYECKUE aCIEKThl Pa3BUTHUS SACPHOU
SHEPreTUKU

MeTo bl peruCTpalliy U UCCIICIOBAHUS AJIEMEHTapPHBIX
yactull. OyHIaMEeHTalIbHbIE B3aUMOJEHCTBUA. baproHsl,

116 Me30HbI U JienToHbl. [IpencraBinenue o CrangapTHOM
Mozenu. KBapk-TiitooHHass MOJIENb aJIpOHOB
®usuka 3a npeaenamu CtannapTHoi Mojenu. TémHast

117  matepus u TéMHas Heprus. EAMHCTBO Qusznueckon
KapTUHBI MUPA

118 | Drambl pa3BUTHS ACTPOHOMHUHU. 3HAYCHUE ACTPOHOMHUH
[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS OOBSICHEHUS

119 MIPUPOJIbI KOCMHUYECKUX 00BEKTOB. MeTO 1Bl
ACTPOHOMHUYECKUX UCCIEIOBAHUI

120 CoBpeMEHHBIC ONITHYECKUE TEICCKOIIBI,
PaIMOTENIECKOIIbI, BHEATMOC(EPHAST ACTPOHOMHSI

121 Bupn 3Bé3aH0T0 HEOa. Co3Be3nus, ApKue 3BE3/bI,
IJIAHETHI, UX BUJIUMOE JIBUKCHHUE

192 Conneunas cuctema. Connie. ConHeyHas akTUBHOCTb.
Ucrounuk sueprun CoiiHIIa U 3BE3NT

193 ?Bé?,)II)I, X OCI:I’OBHBIG XapaKTepI/ICTI/I'I'(I/I. Juarpamma

CIEKTPaJIbHBIN KJIacC — CBETUMOCTD

124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH
Bnytpennee ctpoenue 38E31. COBpeMEHHbBIE

125 | mpencraBieHHs O MPOUCXOXKIESHUH U dBomoIK CoTHIIA
7 3BE31. DTaIlbl JKU3HU 3BE3 ]

126 Mueunsiii [Tyte — Hama ["anaktrka. THUIbl ranakTHK.
YEpHble AbIPHI B s/Ipax rajJakTHK

197 Bcenennas. Paciupenne Beenennoit. 3akon Xa60:ma.
Teopust bosbiioro B3peiBa. PennkroBoe nsnydeHue

128 | Macmrabnas crpykrypa Beenennoii. MeTaraimakTuka

129 | Hepeménnble IpoOIeMbI aCTPOHOMHUH




130

®dusnyeckuil mpakTukyM mno teme "MccnenoBanue
MarHUTHOTO TOJISL MOCTOSIHHBIX MarHUTOB" WK
"UccnenoBanue cBOMCTB (heppOMarHeTUKOB" UITH
"UccnenoBadue AefiCTBUS IOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

131

132

133

134

135

136

137

du3nyeckuil NpakTUKyM 1o teme "M3Mepenne cuibl
Awmrnepa" nnu "M3yueHue 3aBUCUMOCTH CUJIbl AMIIEpa OT
cuiibl Toka" wim "OnpegeneHne MarHuTHON MHTYKITUU
Ha OCHOBE M3MepeHus cuibl Amnepa"

®uznyeckuil npakTukyM no reme "HccnenoBanue
SBJICHUS 3JIEKTPOMAarHUTHON UHAYKIMU" WU

"OnpeneneHne HHAYKIIMH BUXPEBOTO MATHUTHOTO OIS

®uznyeckuil npakTukyM no reme "HccnenoBanue
aBreHus: camouHaykiuu" win "Coopka Moienu
AJIEKTPOMAarHUTHOTO reHepaTopa"

®uznyeckuil NpakTukyM 1o teme "M3mepenue nepuona
CBOOOJHBIX KOJ€0aHUH HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

dusnueckuii npakTukyMm 1o teme "[IpeodbpazoBanue
SHEpPruH B MPY>KUHHOM MasTHUKe"

®uznueckuil npakTukyM no teme "HccnenoBanue
HEPEMEHHOT0 TOKa Yepe3 Mocie10BaTeIbHO
COEIMHEHHBIE KOHAEHCATOP, KaTyLIKY U pe3ucTop" Uiu
"HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH
NEPEMEHHOT0 TOKa"

®uznyeckuil npakTukyM no teme "M3ydyenue
[1apaMeTPOB 3BYKOBOM BOJIHBI"

138

®uznyeckuil NpakTukyM 1o teme "M3mepenue
nokasatesis npejaomiieHus crekna" win "[lonyuenne
U300pa’keHNsI B CUCTEME M3 IJIOCKOT'0 3epKajia U JIUH3bI"

139

®uznueckuil npakTukyM 1o reme "Hcecnenosanue
3aBHCUMOCTH (JOKYCHOT'O pacCTOSIHUS OT BEllleCTBa (Ha
npuMepe XUIKuX JuH3)" win "M3mepenne pokycHOro




pPacCTOSAHUS PACCEUBAIOIIMX JIUH3"

140

141

®dusndeckuit mpakTUkyM 1o teme "Habmronenue
Tudpakuuu, UHTepGEPEHINH U TOJSIpU3aIiK cBeTa"

®uznyeckuil NpakTUKyM 1o teme "OnpeneneHue
UMITYJIbCA ¥ SHEPTHH PEISITHBUCTCKUX YacTHIl (110
dororpadusM TPEKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM
nosie)"

142

143

144

®duznyeckuil mpakTukyM o teme "M3mepenue
noctossHHOM [llTaHKa Ha OCHOBE MCCIIEN0BaHUA
dotoadpdexra" ninm "Mccnenopanue 3aBUCUMOCTH CHITBI
TOKA 4Yepe3 CBETOUO]I OT HanpsbKeHus"

®uznyeckuil npakTukyM no reme "HccnenoBanue
CIIEKTpa pa3peKEHHOTO aTOMAPHOTO BOJOPOAA U
U3MepeHue MoCTOsTHHON Punbepra"

®usnueckuil npakTukyM 1o reme "HccnegoBanue
paaroakTUBHOTO (hOHA C UCTIOIB30BaHUEM JTI03UMETpa"
win "M3ydenue nornomenus 6eTa-4yacTuil aTloMUHUEM"

145

146

dusnueckuil npakTukyMm no Teme "Habmonenus
3BE3IHOTO HEOA HEBOOPYKEHHBIM T1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN IS
OTIpeIeTICHUS TTOJIOKEHHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CeBEpHOro
notymapust u sipkue 3BE€361" win "HabmrogeHus B
tesieckon JIyHbl, IIJIaHET, TYMAHHOCTEN U 3BE3IHBIX
CKOILIeHUH"

O06o01enue u cucteMatusaius 3Hanuii. Pons ¢pusuku u
ACTPOHOMMHU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOH,
COLIMAJILHOW U ATHUYECKOH cepax esTeIbHOCTH
4eJIoBeKa

147

O06o061ieHne U cuctemMaTu3anus 3HaHui. Ponb u Mmecto
(bU3KMKN U aCTPOHOMHHU B COBPEMEHHOM Hay4HOI KapTHHE
Mupa

148

O00011eHrEe U cUcTEMATU3aLMs 3HaHUI. Poib




du3nveckoit Teopun B HopMUpOBAHUH MTPEICTABICHHIA O
(buU3HYECKON KapTHHE MUPA, MECTO (PU3HUECKON KapTHUHBI
MHpa B 00ILEM PsTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOC

O00011eHHE U CUCTEMATU3ALMS 3HAHUN T10 TEME

149
"Kunemaruka"
150 O060011IeHNE U CUCTEMATU3ALUs 3HAHUHN 10 TEME
"Kunemaruka"
151 O00011IeHNE ¥ CUCTEMATH3AIMs 3HAaHUM 110 TEME
" Inaamuka"
O00011IeHNE U CUCTEMATU3AIMS 3HAHUI 10 TEME
152 " "
Crartuka TBEpAO0ro Teia
O00011IeHNE U CUCTEMATU3AIMS 3HAHUI 10 TEME
153 " "
3aKOHBI COXPAHCHUS B MEXaHHUKE
154 O00011IeHNE ¥ CUCTEMATH3AIMs 3HAHUM 110 TEME
"OCHOBBI MOJIEKYJIIPHO-KWUHETUYECKON TeOpHUH"
O00011IeHNE U CUCTEMATU3ALMS 3HAHUI 10 TEME
155 " "
Tepmoanaamuka. TerIoBbIe MATUHBI
156 O0001IeHne 1 cCUCTEMAaTU3ALMS 3HAHUI 110 TEME
"ArperartHble cocTosiHus BemecTBa. dazosbie nepexoapr"”
O00011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME
157, "
DIIEKTPUUYECKOE TI0JIE
O00011IeHNE U CUCTEMATH3AaIUs 3HAHUI 10 TEME
158 " . o "
[ToCTOSIHHBIH 3JIEKTPUYECKUAN TOK
0O000meHne u cucreMaTu3anus 3Haanii o reMe "ToKu B
159 "
pa3IMYHBIX Cpeaax
O0001IIeHNE U CUCTEMATU3ALUs 3HAHUH 110 TEME
160 n "
MarautHoe 1ose
161 Peseprubiit ypok. O60011IeHHE U CUCTEMATH3AIIHS
3HaHUM N0 TeMe "DIeKTpoMarHuTHasl MHIyKus"
162 PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTHU3aIHS

3HaHUM Mo TeMe "Mexannueckue Koxeoauus"




PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3AIINS

163 . " 1
3HaHMUN 110 TeMe "DIIEKTpOMarHuTHeIe KoneOaHus"
PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIHS

164  3HaHwmii Mo Teme "MexaHW4YeCKHe U DJICKTPOMArHUTHBIC 1
BOJIHBI"

165 Pe3evaHLH71 ypOK'.' O06o0011eHNEe U CHCTeMAaTU3aIHS 1
3HaHui 1o Teme "Ontuka"
PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3aIINS

166 . " 1
3HaHu# o teme "OcHoel CTO"

167 P63€p]iHI)II7I ypOK'.' O06o06m1eHne CHCTEMATH3ALIS 1
3HaHuii o TeMe "KopnyckymsipHo-BoTHOBOU Ayann3m"

168 P63€p]iHI)II7I ypOK'.' O06o01IeHre U CHCTeMAaTH3AIHS 1
3HaHui no teme "duszuka aroma"
PesepBHblit ypok. O0001IEeHHE U CHCTEMAaTHU3alIHs

169 | 3HaHumii o Teme "®U3KMKA ATOMHOTO SApa U 1
3JIEMEHTAPHBIX YaCTHUIL"

170 PesepBHblit ypOK'.' O0600611eH1Ee U cCTeMaTU3alNs 1
3HaHUU 110 TeMe "DIIeMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






