MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA
MUHUCTEPCTBO OBPA30BAHUS KAJIMHUHTPAJCKOI OBJIACTH

I'AY KO OO0 IINJIN

PACCMOTPEHO COI'NTACOBAHO YTBEP)K}.[EHO
3aBenyromnii kadenpoit 3amMecTHTelNb TUPEKTO CBA
TOYHBIX H%( /a/"
JlonToBert M.A. ¢/ llrpanu D.B. e
[Tporoxon Nel [Tpukas Ne 299 )
ot «30» aBrycra 2023 r. oT «31» aBrycra 2023 r. or «3 1» “aBEYCTA 2023 T
PABOYAS TPOT'PAMMA

y4eOHOro Kypca «Pusuka»

st ooyuaronuxes 11 kimacca

Pazpabotuuk

Haconoea Uuna bopucosua

Kaaununrpan 2023



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareiabHON mnporpammel, npenacrtaBieHHsix B GI'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus v KoHuenmuu
npenojaBanusa yueOHoro npeaMera «Pusnka» B 00pa30BaTEbHBIX OpraHU3aALMIX
Poccuiickoit ~ ®depeparuu,  peaiM3yOMMX  OCHOBHbIE  0Opa3oBaTeNIbHbBIC
IpPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAaHABIMBAET PEKOMEHAYEMYIO MOCJEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr'0 MpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKA y4yeOHOro Tmpollecca, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBleHUWE O IMEJsAX, COAEpNKaHUHM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YpPOBHSI IMO3BOJIAET pean30BaTh
3a/1a4yu MPo(ECCUOHATLHON OpUEHTAIMM, HANpPaBIEHO HA CO3/IaHUE YCIOBHM IS
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI IS TNPOAODKeHHs oOpa3oBaHUs B
opraHuzanuax MNpodhecCUOHANTBHOrO 00pa30oBaHUs 1O Pa3IuYHbBIM  (U3HKO-
TEXHUYECKUM U MH)XEHEPHBIM CHEIIUAIBHOCTSM.

B nporpamme mo (¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yryOn€éHHoM  ypoBHe). HayuHo-
METOJOJIOTHYECKOH OCHOBOM IS pa3pabOTKH TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXCs, OCBOMBIINX
nporpaMMmy 10 (¢GHU3UMKE Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHS Ha
yrayOJaEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-I€SITEIbHOCTHBIN MOAXO.

[Iporpamma no Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCIIE€ PEIMETHBIE PE3YJIbTATHI 10 TOJaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4YeHHs.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakKTEp M MOMKET OBITh
UCIIOJIb30BaHA YUUTENAMHU (QU3UKH JIJI1 COCTABIICHHSI CBOMX PabOUYUX MPOrpamM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
NPEAOCTABISIET BO3MOXKHOCTH JJI  peaju3alliy  Pa3IMYHbIX METOJMYECKUX
MOAXOJ0B K IMpenojaBaHui0 (PU3MKKM HA YriayOJIEHHOM YpOBHE IMpH YCIOBUU
cOXpaHEeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTO IMpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IKoabHBIN Kypc GU3HKU — CHCTEMOOOPa3yOIUMA
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TMPOILIECCOB M SIBJICHUN, H3yYaeMbIX XHUMHEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEHHEe (PU3NYECKUX 3HAHMM OINpeAeNno Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B pOopMHUpOBaAaHUE YMEHHH MPUMEHSTh Hay4YHBIH
METO/]I MO3HAHUS MPHU BHITIOJHEHUN UMHU Y4€OHBIX UCCIEAOBAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEro 00111ero 06pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypcC SIBISIETCA JOTHYECKHU
3aBEPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3ziesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B coOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymum B Kypce sBIgeTcCs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MUCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (PU3MYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHEeM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOo€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTHUYECKUX
MPUWIOKEHUM H3YYECHHBIX T€OpUM M 3akoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUNH U COBPEMEHHBIE TEXHUYECKHE YCTPONCTBa, U
TEXHOJIOTHU.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHUM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C PAa3BUTHEM TEXHHKM M TEXHOJOTMH, a TaKke OO0CYXIECHHS
npobJieM palOHATBFHOTO MPUPOAOIIONB30BAHUS U HKOJIIOTUYECKON O€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
HOPUHIUIAX CHUCTEMHO-AESATENIbHOCTHOTO noaxoaa. Jns ¢u3uku peanusarus 3Tux
OPUHIUIIOB 0a3upyeTCsl Ha MCIIOJIb30BAaHUN CAMOCTOSATEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytronero ¢akropa ydeOHoro mporecca. s yrimyOia€HHOro
YPOBHS — OTO CHCTEMa CAMOCTOATENIBHOTO YYEHHMUYECKOTO JKCIEPHMEHTA,



BKITIOYAOMIETO (DpOHTAIbHBIE YUYEHUYECKHE OMBITHI TPH HM3YyUYEHWH HOBOTO
Marepuana, JabopatopHbie paboThl U paOOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanuzanuu (U3MYECKOro MpakTukyma. B  mepBoMm ciiydae
MpakTUKyM npoBoautcs aubo B koHUe 10 u 11 xnaccos, 1100 mociie nmepBoro u
BTOPOTrO TMOJYroAMM B KaXKIOM H3 3TUX KiaccoB. Bropolt cmoco6 — 310
UHTErpamusi padoT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
IPOBOJATCS B Mpoliecce u3ydeHus: pasjaena (temsl). [Ipu stom mox paboramwu
NpaKTUKyMa TIOHUMAETCSI CaMOCTOSITEIbHOE HCCIIEeI0OBaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUIa 0€3 MOMIAroBON HHCTPYKIIHH.

B nmporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
nabopaTopHBIX pabOT M MpaKTHKyMa TpeJCTaBlieHa €IUHBIM MepedyHeM. Brioop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISICTCS
y4aCTHHKaMHU 00pa30BaTEILHOTO MPOIlecca UCXOs U3 0COOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuHeTa ¢usuku. Ilpu sTom obecneumBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSIMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DU3UYECKUX BEIIMYMH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcUYETHBIX M KayeCTBEHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33JIaHHOW (PU3MUYECKON MOJIEJIbIO, MO3BOJSIONINE MPUMEHSTh
U3y4YeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO paslena Kypca, Tak U
UHTETpUpPys NMPUMEHEHNE 3HAaHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3aja4
NPUOPUTETOM SIBJIIIOTCS 3aJjaHUsl Ha OObSICHEHHe/NpelcKa3aHue MPOTEKAHUS
bU3UYECKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HH, TpeOyromue BrIOOpa
buznueckoi MOAENH JIsl CUTYallMU MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY OOECIeUeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEJHET0 00IIero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSIX
npeIMeTHOro KaOuHera. B kaOuHeTe QU3MKM MODKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHME Jisi BBIMIOJHEHHS yKa3aHHBIX B MPOrpaMme IO
bu3MKe YYCHHYECKUX OIBITOB, JA0OPATOPHBIX padOT W paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIMOHHOE 000pYyJ0BaHHUE.

JleMoHCTpalmoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIAIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH U  O0OECIeUrMBaeT TOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe Mo (U3UKE KIIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH ©  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEHTaTbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMECHECHHM.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dbopMupyeTcsi B BUC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B pacuéTe



OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a60paTOpHOTO O0OpPYIOBAHUSI JIOJKHBI OBITh IMOCTPOCHBI HA KOMIUIEKCHOM
HCITIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHA U3y4eHUs (PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIMUXCA K HAYYHOMY
U3YYEHHUIO TMPUPOJbI, PA3BUTHE UX HHTEUIEKTYaJbHbIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAHUEM (PU3UYECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU JJs Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npeICTaBIeHUN 0 BO3MO>KHBIX cdepax Oyayuiei
npodeccuOHaIbHOW NIeSITeNIbHOCTH, CBSI3aHHBIX C (DU3UKOH, NOJArOTOBKA K
nanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3MKM Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYl0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS JJI1 00BICHEHUS
bu3nuecKuX SBICHUA B TPHUPOAEC W JUIS MPUHATUA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MoOJENH, aJeKBATHON YCIOBHUAM 3aJadyd, B TOM YHCIE 3a4ay
MH)XEHEPHOT'O XapaKTepa;

NOHUMaHuE (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
GuU3NYeCKuX OKCIEPUMEHTOB, aHaiM3a MW HUHTEepOpeTanud uHPopMaIu,
OIpEJENICHMS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yiIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JEATEIBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUuOHATBHON NesTEILHOCTH, CBI3aHHOMN
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydyeHus yudeOHoro mnpenmera «®dusmka» Ha YpOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYArOIMIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa3oBaHus M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HENEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpennaraemerii B mporpamMme mo (¢GU3MKE TMEpeueHb Ja0OpaTOPHBIX W
NPaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HMHIUBUAYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA

11 KJIACC

Paznen 4. JinekrpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmopelicTBue TIOCTOSIHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bextop MarHutHOM uHAayKuuu. [Ipunuun cynepno3unuu
MAarHUTHBIX MOJIEN. JINHUKA MarHUTHOW UHIYKLHH.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJIHUKA, KATYIIKH U
KpyroBoro Butka). OneIT OpcTeaa.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [J[BUKEHNE 3apsIKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tosie. Pabora cuibl Jlopenta.

MaruauTHoe 1noJje B Beuiectse. DeppoMarHeTUky, napa- U TMaMarHeTUKHU.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOIECChl: NMPUMEHEHUE

MOCTOSIHHBIX MAarHHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTEN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHMA  WMHAYKOMM ~ MarHATHOrO  MOJSL  IMOJOCOBOTO  H
MI0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptuna nMHMI MarHUTHON MHAYKIMH MOJIS JJIMHHOTO MPSIMOr0 ITPOBOIHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO MTPOBOJAHUKA, KATYIIKU C TOKOM.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBr>XeHHsI My4YKa 3JIE€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOIO npubopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HcciienoBanre MarHuTHOTO MOJIS IOCTOSIHHBIX MArHUTOB.

HccnenoBanne cBOWCTB eppOMArHETUKOB.

HccnenoBanne nericTBUsA NOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTHU CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHJIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumnas uHOYKuus.



SIBiieHne DJIEKTpOMAarHUTHOM UHAYKUMU. IloTOK BEkTOpa MarHUTHOMN
naaykuud. OJIC uHAayknuu. 3aKOoH JJIEKTPOMAarHUTHOM wuHAykuuu Papazes.
Buxpesoe anexrpuyeckoe nose. Toxku DPyko.

O/1C uvHAYyKUUMU B TPOBOJHUKE, JBUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
noJIe.

ITpasuno Jlenua.

NuayktuBHOoCTh. Karylika HMHIYKTUBHOCTM B LIENH IMOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. J/C caMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCH: WHIYKIMOHHAs
neYyb, COJIEHOMU, 3alUTa OT dJEKTPU3ALUU TEN MPHU IBU)KEHUU B MATHUTHOM I10JIE
3emuu.

Jemoncmpayuu.

HaGmronenue siBieHUs 3JI€KTPOMAarHUTHOW MHTYKIIUU.

UccnenoBanne 3aBucumoct IDJJC HMHAYKUUMH OT CKOPOCTHM HM3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuiio Jlenua.

[Tamenne MarauTa B aJIOMHHUEBOM (MEeIHON) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd DJIC caMOMHAYKIUU OT CKOPOCTH WU3MEHEHUS
CHJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Onpenenenue MHAYKIMA BUXPEBOTO MArHUTHOT'O MOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKIUU.

COopka MoIenH IEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea S. Kone6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

KonebatenbHas cuctema. CBOOOIHBIE KOJIEOAHUS.

I'apmonnyeckue koneOanus. KnHeMarnueckoe W JTUHAMHYECKOE ONMCAHHE.
OHepreTuyecKoe ONMCAaHUE (3aKOH COXPAaHEHHs MEXaHWUYECKOW dHepruu). BeiBon
JUHAMUYECKOTO ONMMCAHMS TAPMOHUYECKUX KOJIEOAHWH U3 UX SHEPreTHYECKOro U
KMHEMATHYECKOI'0 ONUCAHUS.

Amvmntyna u (dasza koneOanuid. CBs3b aMIUTUTYAbl KOJEOAHUW HCXOMHOM
BEJIMYMHBI C aMIUIUTYJaMU KOJeOaHUI €€ CKOPOCTU U YCKOPEHHSI.

Ilepuon u uactora koneOanuid. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTU4eckoro MastHuka. llepuon cBOOOAHBIX KOJ€OAHUN MPYKUHHOIO
MasiITHUKA.



[lonsTue o 3aryxarouux Kojaedanusx. BeiHykaeHHbIe KoneOanus. Pe3onaHc.
Pe3onancHas kpuBasd. BimsgHue 3aTyXaHus Ha BUJ PE30HAHCHOU KPHUBOM.
ABTOKONEOAHMS.

TexHu4eckne ycTpoHMCTBa M TEXHOJOTHUYECKUE MPOLECCHI: METPOHOM, Yachl,
KayeJH, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBUKEHHUS.

HaGmronenre HE3aBUCHMOCTH NIEPUOJA MANIbIX KOJeOaHUl rpy3a Ha HUTH OT
aMILUTUTYABIL.

HccnenoBanue 3aTyxaromux Kojie0aHui U 3aBUCUMOCTHU MEPHOJia CBOOOTHBIX
KoJIeOaHUN OT COMPOTHUBIICHHUS.

UccnenoBanne koyiebaHMM TIpy3a Ha MACCHUBHOM MpYXHMHE C IEJbI0
(dbopMUpoBaHUs IPeICTaBICHUNA 00 U1eaTbHON MOJIETU Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIHH MPU KOJEOAHUIX IPy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIEHHBIX KOJIEOaHUM.

HabGmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

W3mepenue mnepuoga CBOOOIHBIX KOJNEOAHWH HUTSAHOTO M TPYKUHHOTO
MasTHUKOB.

N3yuenue 3aKOHOB JBMKEHUS Tela B XO/€ KoJieOaHU Ha YIIPYTroM MOJIBECE.

N3ydeHne NBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTMTYbI 3aTYXaOMUX KOJIEOaHUM.

HccnenoBanne BRIHYKISHHBIX KOJICOAHU.

Tema 2. InekmpomazHumHusle KonedAHUs.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
ujcalbHOM KoJjiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IBI
3apsa KOHJEHCATOpa C aMIUTUTYAON CHJIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXPaHEHUs YPHEPTHH B UCATbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromue AJEKTPOMATrHUTHBIE KosieOaHus. BrinyxneHHbie
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

[lepeMennblii TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
JICUCTBYIOIIEE 3HAYCHHWE CUJIBI TOKA M HAMPSDKCHHUS TPU Ppa3iudHOr (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJEHCATOp M KaTyIlKa
VMHIYKTUBHOCTH B LIENIM CUHYCOWJAIBHOIO NEPEMEHHOI0 TOKAa. PEe30HAaHC TOKOB.
Pe3onaHC HanpsKkeHUN.

WNneanvubiit  Tpanchopmatop. IlpousBonactBo, mnepegaya u mnotpedieHUe
3JIEKTPUYECKON SHEPTUMU.



OKOJIOTUYECKHE PHUCKH IIPpU IPOU3BOJACTBE JJIEKTpodHepruu. KynbTypa
HCIIOIb30BAHUS YIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: AIEKTPUYECKHAN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaAY.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTb YaCTOThl CBOOOAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHI.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIeOaHUM.

Mopenb 3JIEKTPOMarHuTHOrO TeHEPATopa.

BoiHyX/1IeHHbIE CUHYCOUAAIbHBIE KOJIEOaHUS.

Pe3uctop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKa.

Pe3sonanc mnpum mocnenoBaTeNbHOM COEAMHEHWUM PE3UCTOpA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO U MPUHIIMI IeUCTBUS TpaHchopmaTopa.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanne nepeMEHHOIO TOKA Ye€pe3 IMOCIEAOBATENBHO COCAVMHEHHBIC
KOHJEHCATOP, KaTyLIKy U PE3UCTOP.

Habnronenue 21eKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIN EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHu4ecKkue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsle wu
OpOJOJIbHBIE BOJIHBL. llepnos, CKOpOCTh pacnpOCTpaHEHMsT M JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHUX BOJIH: OTpaXCHHE, MpEIOMIICHHE, HHTepPEpeHLus U
TudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsA3HEHHE OKPYKAIOILIEH CPEIbI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS U3IYYEHHs 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTalMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHUE,  IPEIIOMIICHHE,
noJsipusanys, uuTepdepeHus 1 1udpaxuus.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [[puMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBsI3H U TeAeBUACHUS. Pagnookanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH CPEIbI.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paJuonpuéMHUK, TeJIEBU30p, aHTEeHHA, Tenedon, CBY-neus,
YJIBTPA3BYKOBasl IMAarHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUIA.

HaGmronenue orpa)keHus U MpesioMIIeHUS MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeHiiun u 1uppakiiu MEXaHUIECKUX BOJTH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro NIPpUMEHEHHUE.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOM U
YaCTOTOU KOJICOaHMI.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
peJIOMJICHHE, MOoJIsIpu3aIus, Tudpakius, nHTepdepeHIus.

O6HapyxeHne HHOPaAKPACHOTO U yIbTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacnpoCTpaHEHHUE CBETa B OJHOPOJIHOM cpene. Jlyd cBera.
To4euHbIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxkeHUs: cBeTa. [locTpoeHue nzoOpakeHuil B
riockoM 3epkainie. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTelhb
npenoMiieHns. OTHOCUTENbHBIN MOKa3aTeNb npeaoMiieHus. [IocTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE [JIMH BOJH MpHU IEPEX0J€ MOHOXPOMATUUYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPE/l.

Xon nyuerr B mpusme. ucnepcus cBera. CloXHBIA cocTaB O€Or0 CBETA.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
pacCTOSTHME ¥ ONTHYECKass CWJIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOW C(HEpPUYECKON JTUH3BI OT €€ T€OMETPUU U OTHOCHUTEIIBHOTO
IIOKA3aTelIsi MPEJOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.



Xon Jiyya, MPOLIEAIIEr0 JUWH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyecko ocu. IlocTpoeHune wu300pakeHUl TOYKM U OTpe3Ka MpsMOM B
COOMPAIONINX U PACCEUBAOIINX JIMH3AX U UX CUCTEMaX.

Onrtuueckue npubopel. Paszpemiaromniasi crnocodHocTh. ['1a3 Kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Wuatepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOMOIEHUS MaKCUMyMOB W MHHUMYMOB B HHTEPQEPEHIIMOHHOU
KapTUHE OT JBYX KOTE€PEHTHBIX HMCTOYHUKOB. IIpumepbl KiaccuuecKux
UHTEPEPEHIIMOHHBIX CXEM.

HNudpakius cBera. JudpakuronHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCMMYMOB TIpM  MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE TMPOILIECCHI: OYKH, JIyNa,
nepuckor, (oroanmapar, MUKPOCKOM, MPOEKIIMOHHBIM ammapar, MPOCBETICHHE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(DPaKIIMOHHAS pelIéTKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanne NpesioMIIeHUs CBETA.

HaGmronenre moiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX NIYYKOB 4eEpe3 IUIOCKOMAPAIIIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOona.

Ha6monenne naTepdepeHinm cBera.

HaGmronenne BeTOB TOHKUX MJIEHOK.

Ha6monenune nudpakuuu cBera.

Nzyuenue nudpakiinoHHON PEMIETKY.

HaGmonenne nudpakiiioHHOTO CIIEKTpa.

HaGmonenne nucrnepcuu cBera.

HabGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJIsl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie pabomast, NPAKMUKYM.

N3mepenue nokasarens NpeoMIICHUS CTEKJIA.

UccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSIHMSI OT BelmiecTBa (Ha
npuUMepe KUIKUX JTUH3).

N3mepenune GOKyCHOr0 pacCTOSHUS PACCEUBAIOIITNX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3epKajia U JIMH3BI.



[Tonyyenue nzoOpaxeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakiuu, nHTEpHEpEeHINN U MOJIAPU3ALIH CBETA.

N3yuyenue noasipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIECKTPHKA.

N3yuenue unTepdepeHIry Ja3epHOTro U3YUYeHHs Ha IBYX LIETAX.

HaGmonenue nucnepcum.

HaGmronenue u uccnenopanue qudpakimOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[TonyueHue criekTpa U3JIy4EHUs CBETOAMOJA MPHU MOMOUTU TUPPAKIIMOHHON
PELIETKHU.

Pa3zznes 6. OcHOBBI crieNMATIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['panumel mpUMEHMMOCTH  KJIaccMueckod — mexaHuku.  [loctynatsl
crenuanbHOM TEOPUH OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeobGpa3zoBanus  JlopeHia.
VYcnoBue mnpuyMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJjIeHHe
BPEMEHH M COKPAIICHUE JJTHHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKOW YACTHUIIBI.

CBs13b MacChl C SHEPruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPIrus
MOKOSI.

TexHuueckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHL.

Y4eHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTHUKYM.

Onpenenenue UMIyJIbCa W DHEPIHMM  PEIATHBUCTCKUX 4acThll (IO
doTorpadusim TPeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060i1 oyaausm.

PaBHOBecHOE TeruIOBOE M3NydeHHE (M3IydeHHe aOCONIOTHO YEPHOTO Tela).
3akoH cmenienus Buna. 'unoresa Ilnanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJbC (POTOHA.

doroaddext. Onwitel A. I'. Cronerosa. 3akonsl ¢poTodddekra. YpaBHeHue
OunmTeitHa 1ig poroaddexra. «Kpacnas rpanuma» hotodrddexra.

JlaBnenne cBeta (B YACTHOCTH, [laBlieHWE CBeTa Ha aOCOIIOTHO
NOTJIOMIAIONIYI0 U a0COJIOTHO OTpaxkaroulyro mnoBepxHocTh). OmbiTel [1. H.
JleGenena.

BosiHOBBIE cBOMCcTBA yacTul. Bomusl ne bpoins. Jlnuna BonHbl e bpoiis u
pa3mepbl 0O0JacTHM JIOKAJIM3aUMU JABWXKYIIeics dactuilbl. KopmyckynspHo-
BOJIHOBOM ayanu3m. Judpakius 3JeKTPOHOB HA KpUCTAILIAX.

Cnemuduka uzmepenuid B Mukpomupe. COOTHOIIEHUST HEONpPeAeIEHHOCTEN
I'efizenOepra.



TexHuyeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: CIEKTPOMETP,

(doTornemMeHT, (OTOJATUMK, TYHHEJIbHBIM MHUKPOCKON, COJHEYHass OaTapes,
CBETOJUO.

Jemoncmpayuu.
®dotor(peKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
Hccnenosanue 3akoHOB BHeHIHEro (hoTo3ddekra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBENIEHHOCTH.

Cseroauos.
Conneunas Gartapes.
Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.
Uccnenoranue ¢poTopesucropa.
N3mepenue nocrosinuol [Inanka Ha ocHOBe uccnenoBanus ¢hoTodddexra.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.
Tema 2. @u3zuxka amoma.
OnbITHl 1O HKCCIIENOBAaHUIO CTPOCHMS aroma. IlnaHerapHass Mojenb atoma
Pezepdopna.
[Toctynarel bopa. M3znydyenue u norjomenue GOTOHOB MPHU MEPEX0Jie aToMa
C OJIHOTO YPOBHS 3HEPTUU Ha IPYTOil.
Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTrUH aTOMa BOJOPOA.
CnoHTaHHOE U BBIHYKJEHHOE U3iIyueHue ceta. Jlazep.
TexHu4eckne yYCTpONCTBA U TEXHOJOTUYECKUE IPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIA KOMIBIOTED.
Jemoncmpayuu.
Mognens onsita Pesepdopaa.
HaGmoneHne muHEHYaThIX CIIEKTPOB.
YCTpOMCTBO U IEMCTBUE CYETUYNKA MOHU3UPYIOIINX YACTHII.
Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.
Hab6monenne mMHEHYaToro CreKTpa.
HccnenoBanue CrieKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJOPOJia U U3MEPEHUE
noctosinHoM Punbepra.
Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHMAPHLIX YACMUY,.
Hyxknonnas mognens siapa IeitzenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M3otonsl.

PannoaktuBHOCTh. Anb(da-pacnan. DNEKTPOHHBIM W TMO3UTPOHHBIN Oerta-
pacnaz. ['amma-uznydeHue.



3aKOH pPAaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOINBI B IIPUPOJIE.
CBoliCTBa MOHHU3UPYIOUIETO H3Iy4YEHHs. BiusHHE paJlOAaKTMBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBeHHbll poH nznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peakropsl. [IpoOaemsl
YIOPABISEMOIO0 TEPMOSIAEPHOIO CHHTE3a. OJKOJIOTUYECKHE AaCIEKThl PAa3BUTHS
SZICPHOMN DHEPIETUKMU.

Mertonpl perucTpalvy U UCCIIEIOBAHMS DIIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIbHBIE B3aUMOACHCTBHS. bapuOHBI, ME30HBI W JENTOHBI.
[IpencraBnenne o CtanaapTHOU Mozenu. KBapk-riirooHHAst MOJENb aIpOHOB.

®usuka 3a npeaenamu CrtaHaapTHOW Mojenud. TéMHas matepust U TEMHas
SHEPIHUsl.

EnuncTBO Qusnyeckoit KapTUHBI MUpA.

TexHuueckne yCTpoUCTBa M TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, KaMmepa
Bunbcona, saepHbli peakTop, TEPMOSJACPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHasi ToMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne TpekoB YacTHIL (11O TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornomuieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKM.

Oranbl pa3BUTHS acTpoHOMUH. [IpuKiIaiHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
actpoHoMHUH. [IpUMEHMMOCTH 3aKOHOB (U3UKUA MJI1 OOBSICHEHHS TPUPOJIBI
KOCMUYECKUX 0OBHEKTOB.

Meronpsl acTpoHOMHUYECKUX ucciaegoBaHuil. (COBpEMEHHBIE ONTHYECKHUE
TEJIECKOTIBI, PAIMOTENECKOIIbI, BHEATMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3gHoro neba. Co3Be3nus, sSipKue 3BE3IbI, TUIAHETHI, WX BHUIUMOE
JIBHKEHUE.

ConneuHas cucreMa.

Connne. ConHeuHnasi akTUBHOCTb. MIcTounuk sHepruu CoJiHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIEC XapaKTEPUCTUKU. JlnarpaMMa «CreKTpaabHbIA Ki1acc —
CBETUMOCTBY». 3BE3/bl IVIABHOW MOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3J TJIABHOM IOCIEI0BATEIBHOCTH. BHyTpeHHee CTpoeHue
3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CosHLIA U
3BE3/. DTambl )KU3HU 3BE3L.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHBIE ABIPHI B sApax
rajaKkTHK.



Bcenennas. Pacmupenue Beenennoil. 3akon Xab606sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3B€31HOr0 HeOGa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BaHUEM
KOMITHIOTEPHBIX MPHUJIOKEHUN NI ONpe/eeHUs MOJ0KEHUsI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO03Be3ausi CEBEpHOro NONYHIAPUS U SPKUE
3BE3/IBL.

HaGmionenust B Teneckon JIyHbI, MJjaHET, TyMaHHOCTeH W 3BE3THBIX
CKOIJICHU M.

Du3YeCKUH NMPAKTHKYM.

Cnoco0b1 n3Mepenusi (GU3NYECKUX BEJIMYMH C UCIIOJIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOTIOTHBIE U OTHOCHUTEIIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3HUYECKUX BEJIMYMH.
OruieHka rpaHull OrPEITHOCTEN.

[IpoBeneHMe  KOCBEHHBIX U3MEPEHHUM, HCCIEAOBAHWM  3aBUCUMOCTEU
bu3MYeCKUX BEIWYWH, MPOBEpPKa MPEIJIOKEHHBIX TUMoTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax «YYEeHUYEeCKHMH  HKCIIEPUMEHT,
nabopaTopHbie pabOThI, MPAKTHUKYM).

O600maronee MOBTOPEHUE.

OO6o00mIeHne U cucTeMaTH3alus CoJIep KaHMs pa3liesioB Kypca «MexaHuKay,
«MonexynsipHas ¢u3NKa U TEPMOJUHAMUKAY, «INEKTpoauHaMuKkay, «Konebanus
U BOJHBI», «OCHOBBI CHELUUAIBbHOW TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBas
buzuKay, « IIEMEHTHl aCTPOHOMUH U aCTPODHUIUKIY.

Ponsr ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATUYECKOU chepax JAesTETbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKH
Y aCTPOHOMHUM B COBPEMEHHOW HAYYHOW KAPTUHE MUPA, 3HAYCHUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTENIPHOH W  MPOTHOCTUYECKON  (PyHKIuit
dusznueckoi Teopuu, poiib GU3NUECKON TEOpUHU B (DOPMUPOBAHHUH TTPEICTABICHUN
0 ¢u3HUeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H.

N3yuenne «kypca ¢usukum yroyonéaHoro ypoBHs B 11 Kkmacce
OCYILIECTBIIAETCA C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3€H C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uu ¥ TEXHOJIOTHH.

Meosicnpeomemmnole nonamus, C6A3AHHbIE C U3YUECHUEM MEMOO008 HAYUHO20
no3HanuA: SABJICHUE, HAY4YHBIA (akT, rumoresa, (puanueckas BEJIMYMHA, 3aKOH,



TEOpusl, HAONIOACHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas TabopaTopusi.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHUW. TpUTrOHOMETpUYECKUE
(YyHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJE€CTBO. BEKTOpHI M MX MPOEKIHH Ha OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHBIX (QyHKOUH. [Ipu3Haku nogoOHst TPEyroJbHUKOB,
ompeiesieHne TIONIaau TIOCKUX GUryp u oobEmMa Ted.

buonozusa: >nexktpuyeckue SBIEHUS B JKUBOM MpuUpole, KojieOaTelbHbIE
JIBUKEHUS B JKUBOW TMPUPOJE, OHKOJIOTHYECKHUE PHUCKM TIPU MPOU3BOJCTBE
ANEKTPOIHEPTUU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKpY’Kalolleld  Cpelibl,
yJIbTpPa3ByKOBasi JIMarHOCTUKAa B MEJUIMHE, ONTHYECKUE SBJICHHUS B KUBOMU
pUpoJIE.

Xumusn: CTpoeHUE aTOMOB M MOJIEKYJI, KpUCTAINIMYEeCKasi CTPYKTypa TBEPBIX
TEJN, MEXaHM3Mbl O0Opa30BaHMUS KPUCTAJUIMYECKONW pEHIETKH, CIEeKTPaIbHBIMI
aHaIM3.

T'eocpaghusa: wmarnuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX DY/,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonocusa: TNPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SIK0OU, reHepaTop MEePEMEHHOTO TOKa, MHAYKIIMOHHAS TeYb,
JUHUU DJIEKTPONEpeaay, IEKTPOABUTraTENb, paaap, paIHuONPUEMHHK, TEIEBU30P,
anteHHa, TtenedoH, CBU-meub, ynbTpa3ByKkoBas JIUAarHOCTUKA B TEXHUKE,
NPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHHUKHY, SIIEPHASI SHEPTETUKA U YKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIIEI'O OBPA3OBAHMAJIMYHOCTHLIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTAThI OCBOCHUSI Yy4yeOHoOro mnpeaMera «Duzukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONBbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peaav3ali OCHOBHBIX HalpaBICHUU
BOCIIUTATEILHOMN AESITEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMSL:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKONW  MO3UIMH  OOyYaromerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpECAX IPaKJaHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBJICHHH B 00pa3oBaTENbHOMN
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TPaKIaHCKOM WJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJApPCTBEHHBIM CUMBOJIAM, JOCTUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CHUTYAIIMI0O M NMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIKOYAs 3CTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIEr0 (PU3NIECKOI HAYyKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IUYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyaylel mpodeccun U peaan3oBbIBaTb COOCTBEHHBIE
KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (PU3HKYU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTAaHUA:

c(hOpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOIIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHus (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh NHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1edcTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh METN JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPacCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB IEJSIM, OIEHUBATh PUCKHU MOCJIEICTBHIA JIEATEILHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarejabcKkue 1eHCTBHA.

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBHIMHU MOHITHSIMUA U METOJaMU
bu3nYeCcCKON HAYyKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ady  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3IMYHbIX METOJIOB MMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETalMU, MPeOoOPa30BaAHUIO U IPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3aj1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHNE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaATEIbHOU
NESATEeIbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAHUSA N0 (PU3UKE B TNPAKTUUYECKYIO 00JIaCTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, IOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

Pab6ora ¢ undgopmaumeii:

BJIa/IeTh HABBIKAMHU TOJTYy4YeHUs MHPOpMalUU (PU3NYECKOTO COAECp>KaHUA
U3 HCTOYHHMKOB DPA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 HH(QOPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCIIONIb30BaTh CpPEeACTBA HWH(OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHUYHBIX (popmaTax ¢
ya€TOM Ha3HadeHUs WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha YypokKax (U3MKA U BO BHE-YPOUHOU
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arh
KOH(JIUKTBIL;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOW U
UHAUBUAYaTbHON paOOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
NEUCTBUH, pacnpeesiTh pojid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  ITO3HABATEIBHYIO JIEATEIIBHOCTh B
obmacth (PU3MKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(Gu3HUKM, TOCTOSTHHO TOBBINIATH CBOW 00pA30BAaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpO.Hb, 3M0]_II/IOHa.]ILHl>II7[ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIAJ€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedlieKCuM Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PELIEHHUS;

YMETh OLIEHMBATh PUCKM U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HX
CHWKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTHOKH.

B mporecce A0CTHXKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOEHUSI MPOTPAMMBI I10
buszuke Ui ypoOBHS cpeAHero ooOmero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, peAnoIaratommi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATLHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEICHHUE, CIOCOOHOCTh aMaNTUPOBATHCS K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U YCIIeXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMIS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAJIHHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONIICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeniaTh KOH(QJIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI



K koniy oOyuenuss B 11 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJE€HHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
COIIMATIBLHOM M 3THUYECKOU cdepax AesTEILHOCTH YEJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTHUHE MHpPA, POJIb ACTPOHOMHUHU B
NPaKTUYECKOM  JESATEIbHOCTH 4YeJOBEKa M JallbHEHIlIeM HaydHO-
TEXHUYECKOM Pa3BUTHUH, 3HAUYECHUE OMHUCATEIBbHON, CUCTEMaTU3UPYIOIICH,
OOBSCHUTEIBHON M MPOTHOCTUYECKON (GYHKUMNA (PU3NYECKON Teopuu —
ANEKTPOJAMHAMUKY, CIHEIUATbHOW TEOPUU OTHOCUTEIHHOCTH, KBAaHTOBOM
bus3uku, poiab puznueckoil Teopur B (GOPMHUPOBAHUU TMPECTABICHHUIN O
bu3ndecKkoi kKapTUHE MHUpaA, MECTO (PU3UUECKON KapTUHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX TIPEACTABICHUN O IPUPO/IE;
pa3nuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
IPOLIECCOB  (SIBJICHUI): OJHOPOJAHOE DJIEKTPUYECKOE U OJHOPOIHOE
MarHuTHOE TO0JIs, TAPMOHUYECKUE KOoJieOaHUsI, MAaTEeMaTHYECKUN MasiTHUK,
UjeaTbHBIN TPYKUHHBIM MasSTHUK, TapMOHUYECKHE BOJIHBI, HJCaTbHbIN
KoJeOaTeIbHBIN KOHTYP, TOHKAs JTUH3a, MOJICJICH aToMa, aTOMHOTO sipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCMOJIb30BAHUS YACTHBIX 3aKOHOB;

aAHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIE TMPOIECCHl U SBIICHUA,
UCIIOJIB3YSl OCHOBHBIE IIOJIOKEHHUSI W 3aKOHBl DJJEKTPOAUHAMHUKUA U
CHEUHUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuia JlopeHma, 3akoH
AJIEKTPOMArHUTHOW  WHAYKIMU, npaBwio  Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE JJIEKTPUYECKOW IENU CO CKOPOCTBHIO
U3MEHEHHs  CWJIbl  TOKa,  TOCTyJaThl  CHEHHAIBHOM  TEOpHH
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHATM3UPOBATH U OOBIACHITH KBAHTOBBIC TIPOIIECCHI U SBJICHUS, UCTIONB3YS
MOJIOKEHHUsI ~ KBaHTOBOW  (m3uku  (ypaBHeHHE  DUHIITEHHA IS
dororddexra, mepBbli u BTOpoM mocTynatel bopa, mnpuHIUI
COOTHOLIEHUs HeomnpenenéHHocred ['elizenOepra, 3akOHbl COXpPaHEHMS
3apsiIOBOTO M MACCOBOTO YMCENI UM DHEPTrUu B SJEPHBIX PEaKUUSIX, 3aKOH
PaMOaKTUBHOTO pacnaja);

OMHCHIBATh (DU3UYECKUE TPOILECCHl M SIBJICHUS, WCIOIb3YS BEITMYHHBI:
HaMpPSKEHHOCTD JIEKTPUYECKOTO TMOJIs, MOTEHIHUAN 3JIEKTPOCTATUUECKOTO
MoJisi, Pa3HOCTh MOTEHIMAJIOB, DJIEKTPOJBIKYIIAA CUIa, WHIYKIUS
MAarHuTHOTO TOJIsl, MAarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTHUBHOCTD,



ANCKTPOABUKYINAS CUJIa CAMOUHAYKIHMH, DHEPrus MArHUTHOTO MO
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUNA WMIYJbC, TOJHAs DSHEPrus,
SHEPrusi TOKOS CBOOOJHOW YACTHIIBI, SHEPruss M UMIOYyJIbC (POTOHA,
MacCOBO€ YMCIIO U 3aps]l A]1pa, SHEPIHsl CBSI3H s71pa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
AJIEKTpPOMArHuTHas UHAYKIMS, CAMOUHIYKIINS, Pe30HAHC, UHTep(epeHIus
BOJIH, Jaudpakuus, AUCHEPCHUs, T[IOJTHOE BHYTPEHHEE OTpPaKCHHUE,
dbotoanexktpuueckuii 3pdext (potorddext), ampdpa- u Oera-pacnajibl
saep, raMMa-u3IydeHue sjaep, (PU3NYECKHe MPUHIUIBI CHEKTPATBLHOTO
aHanu3a u paboThl Ja3epa;

OTIPENICNIATh HAINpPABJICHUE WHIYKIIMM MarHUTHOTO TIOJis TPOBOJHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTH U300paKeHHe, CO3aBaeMOE MJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
Y PaCCUYUTHIBATh €TI0 XapaKTEPUCTUKH,

MPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE TOHSTHS, TEOPUH U
3aKOHBI  JIJI1 aHaluM3a ¢ OOBSCHEHHS  (U3UYECKUX IPOIIECCOB,
MPOUCXOANINX B 3BE3/IaX, B 3BE3AHBIX CHCTEMax, B MEKTraJlaKTUUYEeCKOMH
cpele; IBUKEHHUsI HeOECHBIX Tell, IBOJIIOIUU 3BE3]] U BeeneHHo;
IPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH C
UCIIOJIb30BAHUEM MPSMBIX HW3MEPEHUH, IMPU HOTOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUpOBATh PE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTH
¢u3nueckux BEJIMYMH B BHIE TpaduUKOB C Y4€TOM aOCONIOTHBIX
NOTPEIIHOCTEN  WM3MEPEHUW, JenaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIEJOBAHNUS;

IPOBOAUTh KOCBEHHBIE HW3MEPEHUS (PU3UYECKUX BEJIMYMH, IPH ITOM
BBIOMpATh ONTHUMANIbHBIN METOJ HM3MEPEHHs, OIEHUBATH aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
IIPOBOJIUTH OIBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCHEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBbIE PE3YyJbTaThl W J€JaTh BBIBOJ O CTAaTyCE MPEIJIOKEHHON
TUIIOTE3BI;

OMUCHIBATh METO/IbI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
coOmro1aTh TpaBmiIa 0€30MacHOTO TPY/Ja MPH MPOBEACHUHN MCCIIETOBAHUN
B paMKax Yy4YeOHOro JKCIEpUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIbHOCTU C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOICTB U JTa0OPaTOPHOTO 00OPYIOBaHHS;

pemaTte pacy€THBIE 3aJadyd C SBHO 33JaHHOM M HESIBHO 3aJaHHOM
du3MYecKol MOJIeNIbI0: Ha OCHOBAHUM aHalIW3a YCJIOBUS BBIOMPATH
dbu3nyeckue MoJieNid, OTBeYarollue TpPeOOBaHMUSIM 3a/laud, MPUMEHSTh



(opMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAaThl (PU3HMUYECKUX TEOPUH
IpU HKCIOJB30BAaHUM MaTeMaTHUYECKUX METOJOB pEIIeHHs 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAaHUM UMEIOIIUXCS JAHHBIX, AHAJIM3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOJIbI PELIEHUS C YUYETOM MOJYYEHHBIX
pE3yJIbTATOB;

pemiatb KadyecTBEHHbIE 3ajaud, TpeOylollue MPUMEHEHUs 3HAHWM U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPALMHA 3HAHUM U3 IPYTUX
OPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATh JIOTHYECKYIO
LENOYKY pacCykKJ€HUI C OMOPO Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKHEe SIBICHUS;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
OPUHIIMIIOB pabOThl U3MEPUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOLECCOB;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OIIEHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHOM
NESTENbHOCTH 4YEJIOBEKa, CBS3aHHOW € (DU3MYECKUMHU TMPOILIECCAMH, C
HO3ULMN SKOJIOrMUECKON O€30MacHOCTH, MPEACTABICHUH O PallMOHAIBHOM
IPUPOJOTONB30BAaHUM, @ TaK)KE Pa3yMHOM HCHOJIb30BAaHUM JTOCTHKEHUMN
HAyKM W TEXHOJIOTUH i JajJbHEHIIEero pa3BUTUS UEJIOBEYECKOIO
00IIIeCTBa;

OPUMEHATh pa3IMyHble CIIOCOOBI paboThl ¢ MH(popManuen (Gusnueckoro
COJEp)KaHUSI C HCIOJB30BAHHEM COBPEMEHHBIX MH()OPMALMOHHBIX
TEXHOJIOTUH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HWH(OPMalMOHHBIE
TEXHOJIOTUU JJIi TIOHUCKA, MepepadOTKHM U TpPEeabsBICHUS Y4eOHOM u
HaY4YHO-TIOMYJIIPHON MH(pOpMalluyu, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
UHpOpMAIK, TOJYYEHHOW W3 pa3iIMYHbIX MCTOYHUKOB, KPUTHUECKU
aHaJIM3UpPOBaTh  MOJy4YaeMylo  HMH(OpMalMiO U  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJln3a HCTOYHUKA HHPOpMAIH;

IPOSIBIIATH OpraHU3alMOHHBIE " II03HABATEJIbHBIC yMEHUS
CaMOCTOSAATEJILHOTO ~ NPHUOOPETEHHs  HOBBIX 3HAHUM B Ipoliecce
BBITNIOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIIEA0BATEIBCKUX padoT;

paboTaTh B TpymIe C HCIOJIHEHWEM pa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy IPYIIIbI, PALIMOHAIBHO PACIpPENEATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKIOTO M3
YYaCTHUKOB I'PYIIIBI B PEIIEHHE pacCMaTpUBAaEMOM IPOOIEMBIL;



e TMPOSIBIATH MOTUBALIUIO K OyayIiel npodeccuoHanbHOM NeSITENBHOCTH O
CIEHUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIs.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThl padoTsbI
pecypcsbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnuTHO€ noJse 14
1.2 DNeKTpOMarHUTHAs MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHunueckue KojaeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaH1uecKHe U IeKTPOMarHuTHbIE 10 1
BOJIHBI
24 OnTHka 25 1
Utoro mno pazneny 60
Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU
3.1 Ocnosbl CTO 5 1
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHO-BOITHOBON Ayalln3m 15
4.2 ®duznka aToma 5
4.3 ®u3nKa aTOMHOTO SA7pa U dJIEMEHTAPHBIX 5




YaCTHI]

Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DneMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pa3zaen 6. PU3NYECKUMN MIPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
CucreMmaruzanus 1 00o01eHne
71 MPEIMETHOTO COJICP’KAHUS U OIBITA 15
' JeSTEeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

B3aI/IMOI[CI\/JICTBI/I€ IIOCTOSIHHBIX MAariHuToB U
MMPOBOTHUKOB C TOKOM. MaruHuTHoe moJie.
I'unoreza Ammnepa

Bekrop maruutHON mHAyKuuu. [IpuHmn
CYNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnnun
MAarHUTHON UHAYKIIUH

MarauTHoO€ T0JIe TPOBOTHHUKA C TOKOM.
OnbIT Opcrena

Cuna Amriepa, e€ HanpaBJIE€HUE U MOYJb

Pemrenue 3agau

[Ipumenenue 3akoHa Amrepa.
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI

Cuna JlopeHua, e€ HampaBiieHUE U MOYJb.
JIBIKEeHHE 3apsOKCHHON YacTHIBI B
OJIHOPOJIHOM MarHUTHOM MOJIe

Pemenue 3amau

Pa6ora cunel Jlopenia

10

Pemenue 3amau

11

MarHuTHOE II0JI€ B BEIIECTBE.
q)eppOMaFHeTI/IKI/I, napa- 1 1naMaruCTuKu

12

OCHOBHBIE CBOWCTBA (hpeppOMarHETUKOB.




[Tpumenenue heppoMarHeTHKOB

13 Pemenne 3agau o reme "MarautHoe noJie"

14 Pemenne 3agau o reme "MarautHoe noiie"

15 SIBNCHHE AIEKTPOMArHUTHOW WHTYKIIHH.
[ToTok BEKTOpa MarHUTHOM MHIYKIIUU

16 OC unayKIMN

17 3aKO0H 3JIEKTPOMArHUTHON WHTyKITHH
®dapanes

18 Buxpeoe anektpuueckoe noJse. Toku @yko

19 OJIC MHAYKIMH B IBUOKYIIAXCS
TTPOBOTHUKAX

20 Pemtenue 3amay

21 [IpaBuso Jlenma

99 NupyktuBHOCTH. KaTylika MHIYKTUBHOCTH
B LIENH ITOCTOSIHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOMWHTYKITUH

24 DHeprus MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemenue 3amay

26 O0o001Ienre ¥ cucTeMaTH3aIis 3HAHUH 110
TeMe "DnexkTpoauHaMuKa"

97 KonTponsHas pabota o Teme
"OnexTpoauHamuka'

08 Konebarennpuas cucteMa. CBOOOIHEIE
konebanus. ['apmMoHHUYecKue KoJieOanust

29 Kunemarnueckoe u JMHaAMHYECKOE




OIIMCaHME KOJIeOATEIbHBIX IIBI/I)KGHI/II;'I

DHepreTudeckoe onucanue. BeiBos
JTUHAMUAYECKOTO OMMCAHUS TAPMOHUYECKHIX

30 KoJIeOaHU U3 UX SHEPTreTHIECKOTO U
KUHEMAaTHYSCKOI'0 OIUCAHUS

31 Ammunryna u ¢asa konedanui
[lepuon u yactora kosiebanuii. [lepron
MaJbIX CBOOOIHBIX KOJICOaHMIt

32 MaTeMaTH4ecKkoro mastHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasiITHHKA

33 3aryxatoniue Kojeoanus. BeiHyXIeHHBIC
koJsieOanus. Pe3onanc

34 ABTOKOJIC0aHUS

35 Pemtenue 3amay

36 Ypok-koHpepennus "MexaHnuecKre
KoJiIeOaHUsI B MY3bIKaJIbHBIX HHCTpYMEHTaX"

37 O0o001Ienre ¥ cucTeMaTH3aIMs 3HAHUH 110
TeMe "MexaHuueckue Kojieoanus"

38 DNIeKTpOMAarHUTHBIE KOJICOaHUsI.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYAbI

39 3apsia KOHJIEHCATOpa C aMITUTYAON CHITBI
TOKa B K0JIeOATeTLHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B UACaTbHOM
KoJiebaTeTbHOM KOHTYpE

41 3aryxarolne eKTPOMarHUTHBIC

KoJIeOaHMUSI. BLIHy)KI[eHHBIe




OJICKTPOMArHUTHBIC KoJieOaHwus

[Tepemennsblii TOK. Pe3ucTop u KOHAEHCATOD

42 B LI [TEPEMEHHOTO TOKa

43 Karymika "HIYKTUBHOCTH B IIeTIN
MEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUYECKO Lenu
MEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUITMTYIHOE U JICHCTBYIOIIEE 3HAUCHHUE
CHJTBI TOKA M HAIPSDKCHUS

46 Pe3onanc B anekTpuvecko menu

47 Pemtenue 3amay
WneansHbIif Tpancopmarop.

48 [TpousBoicTBO, IEpenada U NOTpeOIICHHE
AIEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU IIPU MTPOU3BOJICTBE

49 anektpos3neprun. KynbTypa ncnosib3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemenue 3amay

59 O06o0011eHre U cucTeMaTu3alus 3HaHU| 1o
Teme "DJIeKTpOMarHuTHbIe KojieOaHus"

53 MexaHnueckue BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpassyk u ynprpassyk. LllymoBoe




3arpsi3HEHHE OKPYKAIOIICH CpeIbl

57

Pemenue 3amau

58

BJICKTpOMaFHI/ITHI)IC BOJIHBI. I/ISJIy‘-IeHI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMArHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH

60

[IIkaJyia 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIAIIBI PaTIUOCBS3U U TEICBUACHHUS.
Pagunonokanus. 31€KTpOMarHuTHOE
3arps3HEHUE OKPYXKAIOIEH CpeIbl

62

Kontponsnas padota o teme "Konebanus
Y BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEIHOTO PacpoCTpaHEHUsI CBETa

65

Otpaxenue ceta. [110ckoe 3epkaino.
Cdepuueckoe 3epkaio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIBbHBIN NOKA3aTelNb MPEIOMIICHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTPAKEHUS

67

Pemenne 3amaq Ha MPUMCHCHUC 3aKOHOB
OTPAKCHUSA U IMPECIIOMIICHUA CBCTA

68

Xon yde B mpusMe. Jlucnepceus cBera.




CrnoxHbIii coctaB 6eroro cBera. Llpet

JInn3el. DOKYCHOE PaCCTOSIHUE U

69 OTITHYECKAs CHJIA JIMH3BI

70 [Toctpoenue n300pakeHMi B TMH3aX U UX
cucTtemax. YBEJIUYEHUE JIMH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300pakeHUH, OTyYaEeMbIX C IIOMOIIIBIO
JIUH3

72 ['ma3 xak ontuyeckas cucrema

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reOMETPUYECKON ONTUKHI

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 Jucniepcus cBera

76 Hurepdepennus creta

77 KorepeHTHbie HUCTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 JudpakuronHas pemeéTka. Y cloBue
HaOII0/ICHUS TJIABHBIX MAKCHUMYMOB

82 Pemenue 3amau

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeTOBBI€ SIBIIEHUS B IPUPOJIE

86 O06o01eHne U cucTeMaTu3alus 3HaHu| 10




teme "OnTuka"

87 KonTtposneHast padota no Teme «OnTuka» 1
I'paHuIIBI TPUMEHUMOCTH KJIACCHYECKOU

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMUKH U 1
MPUHIUT OTHOCUTEIBHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcioBue

90 npudMHHOCTH. OTHOCHUTEIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeUICHUE BPEMEHH U
COKpAIIEHUE JITTUHBI

01 DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM 1
YaCTHULIbI

92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PENATUBUCTCKON YaCTULIbI. DHEPTrHsl MOKOS

93 PaBHOBecHOE TeTUIOBOE M3TyYeHUE 1

94 3akoH cMelenus Buna 1

95 I'unote3a M. I1nanka o kBantax. ®OTOHBI 1

96 DHeprus U uMNynbc GpoToHa 1

97 ®ororddext. OnbiTel A. I'. CToneTona. 1
3akoHsb! poTodrddexra

08 VYpaBHenue DiiHirelHa 1 GoTorPdexTa. 1
"Kpachas rpanuna” gotosdpdexra

99 JaBnenue cera. Onbitel [1. H. JIeObeneBa

100 BosHoBbIE cBOICTBA YacTHI]

101 Bonnsl ne bpoins. [lyiimHa BoaHBI 1€




Bpoitiis u pa3mMepsl 001aCTH JIOKATU3aIU
,[[BI/DKYHIGﬁC?[ HJaCTHUIIbI

102 KopnyckynsipHO-BOJHOBOMH Jyanu3m

103 Judpakmus 37eKTPOHOB Ha KPHCTALIAX
Crienn¢uka u3mMepeHuil B MUKPOMUPE.

104 CooTHollIeHHs HEOTIpeACTIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3amaq

106 Pemenue pacuéTHBIX 3a1a9
KontponbHas padota mo temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJTHOBOI
Jyanu3m"

108 OnBITHI IO UCCIIEAOBAHUIO CTPOCHHUS aTOMA.
[TnanerapHas mozaens aroma Pesepdopaa

109 [Tocrynater bopa

110 Bupel ciektpoB. CrieKTp YpOBHEHM SHEPTrUM
aToMa BOAOpoJa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 VBaHeHKo. 3apsg 1 MacCOBOE YHCIIO A1pa.
H3oTtonel. PagnoakTuBHOCTH
3aKoH paJioakTUBHOTO pacnaaa. CBoicTBa

114 MOHHU3UPYIOIIETO U3TydeHus. BiusHue
PaIMOaKTUBHOCTH HA KUBBIC OPTaHU3MBI.
Jo3umerpus

115 OHeprus cBA3M HyKJIOHOB B sipe. SnepHble




cuibl. JleexT macce sapa. Snepubie
peakuuu. Snepusie peaktopsl. [IpoOiemsr
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHUKU

116

Mertoas! perucTpaluy U UCCIEeI0BAHNS
3JIEMEHTapHbIX YacThll. OyH1aMEeHTAIbHbBIC
B3aMMOJEHCTBUS. baproHbl, ME30HBI U
nentoHnsl. [IpencraBnenue o CtanmapTHOM
Mo enu. KBapk-riirooHHast MOJIENb aJpOHOB

117

®wusuka 3a npenenamMu CTaHIapTHOM
Mozenu. TéMHas Matepusi U TEMHas
sHeprusi. EnnHCTBO (hU3ndeckoit KapTHHBI
MHpa

118

DTanbl pa3BUTHS ACTPOHOMUHU. 3HAYEHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS TPUPOIBI KOCMHYECKHIX
00BEKTOB. METO/IbI aCTPOHOMHYECKHUX
HUCCIIEI0OBAHUMI

120

COBpeMeHHHC OIITHYCCKUE TCICCKOIIBI,
PaTUuOTCIICCKOIIbI, BHeaTMOC(bepHaH
ACTPOHOMMUA

121

Bun 3Bé3anoro He6a. Co3Be3usi, spkue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE JBUKEHUE

122

Conueunas cucrema. Comnnite. Conaeunas
akTUBHOCTb. McTounuk sueprun CosHila u
3BE3




123

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTUKHU.
Jnarpamma "crekTpajabHbIA KJIacc —
CBETUMOCTD"

124

3BC3I[I)I TJIaBHOM ITOCIICA0BATCIIbHOCTH

125

Buyrpennee crtpoenue 38&31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHN U
spororuu CoHIa U 3BE37. OTaIlbl JKH3HHU
3BE3]

126

Mneunstii [Iyre — Hama 'amaktuka. Tunst
rajnakTuk. YEpHbIE ABIPHI B sIIpax rajlakTUK

127

Bcenennas. Pacmpenne Beenennoit. 3akon
Xabb6ma. Teopus bonbiioro B3peiBa.
PennkroBoe nznyueHne

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

129

Hepeménnpie npoOieMbl acTpOHOMUU

130

DuU3NYECKUH TPAKTUKYM 10 TEME
"MarauTHOro noJjis MOCTOSHHBIX MAarHUTOB"

nim

131

dusnueckuil MpakTUKYM 10 TeMe
"N3yueHue 3aBUCUMOCTH CUJIbI AMIIEpa OT
CHJIBI TOKA"

132

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue SBICHUS
3NEKTPOMAarHUTHOM MHIYKIUKU"

133

PuU3NUECKUH IIPAKTUKYM I10 TEME
"UccnenoBanue sBICHUS CAMOUHAYKIUA"

134

®uznyeckuil npaktukym mno teme "Ilepuon




cBOOOTHBIX KOJI€OaHMI HUTSIHOTO U
MPYXKUHHOTO MasiTHUKOB"

135

PuU3NYECKU IPAKTUKYM 110 TEME
"IIpeoOpa3oBanne SHEPTUH B IPY>KUHHOM
MasTHHKE"

136

®uU3NYECKUI IPAKTUKYM I10 TEME
"[lepeMeHHBIN TOK Yepe3 MOCIEI0BATENBHO
COeIMHEHHBIE KOHACHCATOP, KaTylIKy U
pesucrop"

137

®u3NYeCKU IPAKTUKYM IO TEME
"N3yueHne nmapaMeTpoB 3BYKOBOW BOJIHBI"

138

DU3NYECKUN TPAKTUKYM 10 TEME
"[Toka3zarens mpeloMIIeHUS CTEKa" HiIn
"N300paxeHus B CHCTEME U3 TJIOCKOTO
3epKaja v JUH3bI"

139

DU3NYECKUH TPAKTUKYM 10 TEME
"3aBUCHUMOCTh (JOKYCHOTO PACCTOSTHUS OT
BelllecTBa (Ha MpUMeEpe KUJIKUX JTUH3)"

140

Ou3nyecKuil MPakTUKYM IO TeMe
" Mudpakums, nHTEPHEPEHITUA U
noJisipusanus cera”

141

®usnueckuil NpakTUKyM 1o teme "Mmmynbe
U DHEPrus PelITUBUCTCKUX YacTUIl (IO
¢doTorpadgusM TPEKOB 3apsKEHHBIX YACTHIL
B MarHUTHOM MoJe)"

142

PuU3NUECKUH IIPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO] OT HANPSDKEHUS"




143

Du3NYEeCKUH IIPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peKeHHOTO
aTOMAapHOT0 BOJOPOJIa U U3MEPEHUE
MOCTOSTHHOM Prunbepra"

144

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3yueHue noryiomieHus: 6eTa-4acTuil
amoMuHueM"

145

@uU3NYECKU IPAKTUKYM I10 TEME
"HabOmaronenus 38€31H0T0 HeOa
HEBOOPYXEHHBIM TJIa30M C UCIIOJIH30BAHUEM
KOMIMBIOTEPHBIX MTPHIIOKEHUHN IS
OTIpeIeTICHUS TI0JIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOJYIIAPUS U IPKHUE
3BE316I"

146

O06o00meHNEe U CHCTEMAaTH3alUsl 3HAHUI.
Ponb ¢pu3uku u actpoHOMUHU B
YKOHOMMYECKOM, TEXHOJIOTHUSCKOM,
COITMAIbHOM M ATHYECKOM chepax
JEATEIIbHOCTH YCJIOBEKA

147

O06o0011eHe U cucTeMaTU3alusl 3HaHU .
Pounb 1 MecTO (hpM3MKH U ACTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

148

O0o0011eHrEe U cUCTEMAaTH3AIMs 3SHAHUH.
Poub ¢pusndeckoit Teopun B GopMUpOBaHUA
MPECTaBICHUI 0 (PU3MYECKON KapTUHE
MHUPa, MeCTO (PU3HUECKON KapTUHBI MHUPA B
00I1IeM PSITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHHUI O TPUPOIC




O0001IeHUE U CUCTEMATU3ALIUS 3HAHUN IO

149 teMe "Kunemartuka"

150 O0006111IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 110
teMe "Kunemaruka"

151 O00011IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUI 110
teme "JluHamuka"

152 O06o001enye ¥ cucTeMaTH3ays 3HAHUH 110
teme "Cratuka TBepaoro tena'

153 O0001Ienre ¥ cucTeMaTH3ays 3HAHUH 110
TeMe "3aKOHBI COXpPAaHEHHUs B MEXaHUKE"
O0001Ienye ¥ cucTeMaTH3ays 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHIECKOM
Teopun"

O0o001Ienre ¥ cucTeMaTH3alys 3HAHWH 110

155 teme "Tepmonnnamuka. TemnoBeie
MaIIuHB"

O0o001Ienre ¥ cucTeEMaTH3aIMs 3HAHUH 110

156 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA.
®dazoBble Iepexoabl"

157 O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110
TeMe "Dnekrpuyeckoe nose"

158 O0o001IeHNE B CHCTEMAaTH3alMs 3HAHUH 110
teme "[1oCTOSHHBIN 27EKTpUUYECKUI TOK"

159 O0o001IeHNE B CHCTEMAaTH3aLMs 3HAaHUH 110
Tteme "ToKHM B pa3InuHbIX cpenax”

160 O0o001IeHNE B CHCTEMAaTH3aLMs 3HAHUH 10
teMe "MarautHoe nosie"

161 PezepBHblit ypok. O0oO1IeHNE U




CHCTEMATH3ALMS 3HAHUI [0 TEME
"JJIeKTpOMarHuTHAs UHIYKIUs"

162

PesepBHeIii ypok. O600IICHNE 1
CHCTEMATU3ALMA 3HAHUH 110 TEME
"Mexannyeckue koaedanus"

163

Pesepsubiit ypok. O60011eHNE 1

cucreMaTtusanusa 3HAHHUM 10 TEME

"JyeKTpOMarHuTHbIE KosieOaHus"

164

PesepBHblit ypok. O60011eHNE U
cUCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHn4eCcKHe U dJIEKTPOMArHUTHbBIE
BOJIHBI"

165

Peseprubrit ypok. O6001eHNE 1
cucreMarusanys 3Hagui mo reme "Ontuka"

166

Peseprubiit ypok. O6001IeHNE 1

cucreMatu3anys 3Haduil mo reMe "OCHOBEI
CTO"

167

PeszepBubIit ypok. O6001IeHNE U
cucTeMaTH3alus 3HaHUH 10 Teme
"KopryckynsipHO-BOJIHOBOM 1yanu3m"

168

PesepBusiit ypok. O600mIeHE U
cucTeMaru3anys 3HaHui mo reme "duznka
atoma"

169

PesepBHrlit ypok. O600IeHEe U
cucTeMaTH3alus 3HaHui 1Mo TeMe "dusnka
aTOMHOTO SiJIpa U AJIEMEHTAPHBIX YacTHIIl"

170

PesepBHriit ypok. O600IIeHE U
crcTeMaTH3allHs 3HAaHUI 10 TeMe




"OneMeHThI acTpoPu3UKu"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Ne | ABTOpHI, HazBanue yueOHOro u3gaHus I'opsr | U3naren
COCTaBUTEIIH U3JIaH | bCTBO
n\n
ust
1.| I'.A. Msxues, ®dusuka. DnekrpoauHamuka. 10-11 k. 2020. | M.:
A3, Cinsikos, B.A. [IpodunbHbBINA ypoBEHb: Y4EOHUK ):[JI;IU Hpoda
0011e00pa3oBaTeIbHbIX YUPEKICHUM.
C110060/ICKOB.
2.| I'.51. Msakues, ®dusuka. Komedbanus u Bonnsl. 11 kiacc. 2020 | M.:
A3, Curisicos, B.A. YrnyOGneHHbIN yPOBEHb. Hpoda
3.| I'.A. Mskuies, ®duzuka. Onrtuka. KBantoBas ¢usmka. 11| 2020 | M.:
KJ1acc oda
A.3. CUHSKOB, Apod
4. JLA Kupuk, IO.1. | ®usuka -11. COopHHK 3a1aHUN U 2008 | M.
Ik caMocCToATeNbHBIX padoT A 10 kiacca. Nnexca
5.| B.A. IlonoBa PaGoune mnporpammer mo ¢usmke 7-11 2009 | M.:
KJ1ace «I'1obyc
»
6.| A.Il. PeiMmkeBUY ®duzuka. 3agaunuk. 10-11 xmacce: mocodue | 2009 | M.:
JUTs 001Ie00pa30BaTENBHBIX YUPEIKICHUN. Hpoda
7.| H.W. T'onbndap6 ®uszuka. 3agaunuk. 10-11 xiace 2009 | M.:Ipo
ba
8.| M. 10. llemunnoBa ®usuka. EI'D. Tunossie sx3amenanmonnsie 2023 | M.:Hauu
BapHAHTHI. OHAJILHO
e
00pa3oB

aHHcC




METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

Ne ABTOpHI, HazBanue yueOHOro u3ganus I'opsr | U3naren
COCTaBUTEIIH U3JIaH | bCTBO
m\i1
us
1. | I'.s. Mskuues, ®dusuka. DnekrpoauHamuka. 10-11 k. 2010. | M.:
A3, Cinsikos, B.A. [IpodunbHbIN ypoBeHb: y4eOHUK J:[nfi Hpoda
00111e00pa3oBaTeIbHbIX YUPEKICHUM.
C110060/1CKOB.
2. | I'. 4. Msxuies, ®duzuka. Konebanus u BosiHbl. 11 kacc. 2011 | M.:
A3, Cusios, B.A. YrnyOGneHHbIN yPOBEHb. Hpoda
3. | I'.A. Msxkuies, ®duzuka. Onrtuka. KBantoBas ¢usmka. 11| 2011 | M.:
KJ1acc oda
A.3. CuHSKOB, Apod
4. | A.B.ABneeBa, ®umsnka. 11 wmacc. Temarnmueckoe wu 2007 | M.:
A.B.onuikuit MOYPOYHOE TIUIAHHUPOBAHUE K YUYCOHUKaM| Hpoda
O] peIaKuen
I'.4. Msikumesa.
5. | JILA.Kupuk, FO.1. | ®usuka -11. CoopHUK 3a1aHUi U 2008 | M.
Juk CaMOCTOSITeIBLHBIX padoT g 10 kiacca. Unekca
6. | B.A. [lommoBa PaGoune mporpammer mo ¢usuke 7-11 2009 | M.:
KJIacC «I'mobyc
»
7. | A.IL. PeiMkeBHY ®wusuka. 3agaunuk. 10-11 xkmacc: mocobue | 2009 | M.:
JUTs 001Ie00pa30BaTENBHBIX YUPEIKICHUN. Hpoda
8. | A.E. Mapon, E.A. | ®usuka. 11 xnacc: Jlunakruueckue 2009 | M.
Mapon MaTepHabl. «dpoda

»




9. | H.W. I'onbadap6 ®dusuka. 3agaunuk. 10-11 xnacc 2009 | M.:lpo
ba
10{ M. 1O. lemunmoBa | ®usuka. EI'D. Tunosele 3x3ameHannonnsiel 2023 | M.:Hamu
BapHaHTHI. OHAJIBHO
e
o0Opa3oB
aHue

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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