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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypoBHE cpeAaHero oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTenbHOM mporpammel, npenactraBieHHbix B I'OC COO, a
TaKkKe ¢ yuyéTtoMm QenepanbHOil paboueill mporpammsbl Bocnutanus u KoHuenuuu
npenojaBaHus yuyeoHoro npeameta «Pusznka» B 00pa3oBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOT0 TMpeaMera ¢ y4€TOM MEXIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma 1o ¢u3uke naéT NpejcTaBlI€HUE O LEJAX, COJACpPKAHMM, OOIIei
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOaEHHOM ypOBHE.

N3yuenue kypca ¢Gu3MKd YriiyOJIEHHOTO YpPOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATLHON OpUEHTAIMM, HANPABJICHO HA CO3/IaHUE YCIOBUU IS
NPOSIBJICHNSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOy4JaromumMcsi, KOTOpble HEOOXOAWMBI JUIsl TPOAOJDKEHUsS O00pa3oBaHUS B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mo (¢usMke ONpENeNsloTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (PM3UKH HAa YPOBHE CPEIHETO OOIIEro 00pa30BaHMs: JIUYHOCTHBIE,
METanpeIMeTHbIe, TpeAMeTHble (Ha  yriyonéHHoM  ypoBHe).  Hayuno-
METO/IOJIOTHYECKON OCHOBOM [IJIsi pa3pabOTKH TpeOOBaHUW K JUYHOCTHBIM,
METaNpeIMETHbIM W TPEAMETHBIM pe3ysbTaTaM OOy4YalolIUXCs, OCBOMBIIMX
mporpaMmy 10 (uU3MKe Ha YpOBHE CpEeAHEro o0mero ooOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3WMKH HAa YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

cojiep;kaHue yueOHoro npeamera «Pu3nka Mo rojaMm o0ydeHusl.

[Iporpamma 1o ¢Qu3uke wMEeT NPUMEPHBIH XapakTep W MOXKET OBIThH
MCIIOJIb30BaHa YUUTENISIMU (DU3UKH 1JISI COCTABJICHUSI CBOUX PA00OUUX MPOTPaAMM.

[Iporpamma no ¢u3uKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH i1 peaju3allii  Pa3luyHbIX METOJIUYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAaX MNPHUPOABI, BBICTyIas B
KayecTBe y4eOHOIo IpeJMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIaJl B CUCTEMY
3HaHMM 00 okpyskaromem mupe. LIkonbHbIN Kype PU3NKN — cucTeMooOpa3yomui
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Hcmonb3oBaHWE U AKTHBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydarmierocs, B GOpMUPOBAHUE YMEHHUN NMPUMEHSATh HAYYHBIM
METO/] TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBaAHUM.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeIHEro 00111ero 06pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MPUHIIMIIBI €70 IOCTPOEHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBIS€TCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoena cenepanuzayuu. B cooTBEeTCTBUM C HeW MmaTepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanmzanus TpeanosaracT MCIOJIb30BAHUE
TYMaHUTApHOTO TOTEHIHMANa (U3UYECKOM HAYKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dusuku yrmyOon€HHOTO ypOBHS
MPEIIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN M3YYEHHBIX TEOpUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MpPEJCTABICHUA M COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBa, U
TE€XHOJIOTHH.

Hoea 3Ixkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOsieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW U TEXHOJOTHM, a TakkKe OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue cofepkaHus MporpaMMsbl 10 (PU3HUKE JOJKHO OBITh MOCTPOEHO HA
MPUHIUIIAX CUCTEMHO-AESATEALHOCTHOTO Mojaxoaa. [ pu3nku peanusaiusi 3TUX
MIPUHIIMIIOB 0a3UpyeTCs HA UCIOJIb30BAHUM CaMOCTOSTENIBHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JelcTBytonero ¢akropa ydeOHoro mpoiecca. [ns yriyO6naéHHoro
YPOBHS — O3TO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCHEPUMEHTA,



BKJIFOYAIONIETO (DPOHTAIBHBIC YUYEHWYCCKHUE OIBITHI TPU W3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crnocoba peanuzanuu (QU3NYECKOro MpakTUKyMa. B  mnepBoMm ciyuae
MpakTUKyM npoBoauTtcs aubo B koHe 10 u 11 xnaccos, 1100 mociie nMepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
WHTerpaius padoT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX pabdoOT, KOTOpPHIC
MPOBOJSITCS B Mpoliecce uzyudeHus: pasaena (temsbl). Ilpu atom monx pabGotamu
MPaKTUKyMa TIOHUMAETCSI CAMOCTOSITENIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBoi HHCTPYKIIMH.

B mporpamme 1o (Qusmke cucTeMa YYEHHYECKOTO OKCIEPHUMEHTA,
7a00paTOpPHBIX pabOT M MPaKTUKyMa NPEJICTaBlICHA €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOAs U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUS W OCHalIeHUs kaOuHeTa ¢(u3uku. Ilpm 3TOM oOOecreunBacTCs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEpPEHUs, UCCIICIOBAHUS 3aBUCUMOCTEH (M3MUECKMX BEJIWYUH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM msis pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON W HESIBHO 3aJlaHHOM (PU3MYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YeHHbIE 3aKOHBl U 3aKOHOMEPHOCTHM KaK W3 OJHOTO paszjena Kypca, Tak H
UHTETPUPYS MIPUMEHEHNE 3HAHUM W3 Pa3HbIX pa3aeinoB. [ kauecTBEHHBIX 3a1ad
OPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OOBSICHEHHE/Npe/CcKa3aHue MPOTEKAHUS
bU3UYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BhIOopa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k MarepuaibHO-
TEXHUYCCKOMY OOECIICUeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
MpeIMEeTHOro KaOuHeTa. B kaOuHeTe (U3MKU MODKHO OBITh HEOO0XO0auMOe
nabopaTopHoe OOOpYJOBaHHWE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
¢u3MKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 000pYyIOBaHNE.

JlemoHCTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIui st
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOLECCOB, OMIHMPUYECKAX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcst B BHIE TEMaTHYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B PacdéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOMKHBI OBITH TMOCTPOEHBI HAa KOMILIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JTaOOpaTOpUil.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO MPUPOABI, pPa3BUTHE UX HHTEJUIEKTYyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAyYHOM METOJI€ MO3HAHUS U (POpPMUPOBAHUE
UCCJIEI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4Y€HHUs OCHOB
CTpOEHUSI MaTepPUH U PyHTaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIONIB30BAHUEM (PU3MUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poJNd (U3MKKU Uil pPa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BuTHE MPEACTaBIICHUIM 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHOM NESITebHOCTH, CBS3aHHBIX C (U3MKOW, MOATOTOBKAa K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkenue 3TUX Lienied oOecrieyuBaeTcs perieHueM CIeIyIoNUX 3a1a4d B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUN 00 OO0NMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYSpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
duznuecknx SBICHUA B TPHUPOAC M I MPUHATHS MPAKTHUCCKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUS PA3NUYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckold MonenaM, aJeKBaTHOM YCIOBUSAM 3aJaud, B TOM 4HCIE 3ajad
MHXEHEPHOI'O XapaKTepa;

NOHMMaHUE (PU3NYECKUX OCHOB M TMPUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHaluW3a M UHTepHpeTanuu uHOOpMaluH,
OIpeJENIeHHs] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJIbTaTta;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3MKa» HA YPOBHE CpPEIHEr0 OOIIEro
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa3oBaHus M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIL.

Ha u3yuenue ¢puszuku (yriyOn€HHbIH YpPOBEHb) Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanus otBoauTcs B 11 kitacce — 170 vacoB (5 4acoB B HEJEINIO).

[Ipennaraemsplii B mnporpamme 1o (u3MKe MepedeHb JIabOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYUTEIb JI€JAaeT BBIOOD
OpOBEJEHUsI JTA0OPATOPHBIX pabOT M ONBITOB C YYETOM WHAMBUAYaJIbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
11 KJIACC

Paznen 4. JinekrpoauHaMuKa.

Tema 4. Mazcnummnoe nose.

B3anmopelicTBue TOCTOSSHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe mnosne. Bektop MarHuTHOM wuHAyKiuu. [IpuHiun cynepnosunuu
MAarHUTHBIX MOJIEN. JIMNHUKM MarHUTHOW UHIYKIHH.

MarsnutHoe 1oJie TPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKU U
KpYyroBoro BuTka). OneIT Dpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. Pabota cuibl Jlopenia.

MaruauTHoe 1nose B BeuiectBe. DeppoMarHeTUKH, napa- U TMaMarHeTUKH.

TexHuueckue yCTpOWCTBA M TEXHOJOTUYECKHE MPOIECChl: MPUMEHEHUE

MOCTOSIHHBIX MarHMuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nauHMA  WMHAYKOMM ~ MarHATHOO  TOJS  IOJOCOBOTO  H
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptuna 1MHMI MarHUTHON MHAYKIMH MOJIS JJIMHHOTO MPSIMOr0 MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBU>KeHUS IMydKa AIEKTPOHOB B MATHUTHOM TIOJI€.

[TpuHIMI NEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHuTHOTO IMOJIL HOCTOSTHHBIX MAarHUTOB.

HccnenoBanne cBOWCTB (ePPOMArHETHKOB.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

N3mepenue cunbl Amrepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOM MHAYKIIUM HA OCHOBE U3MEPEHUSI CUJIbI AMIIEpa.

Tema 5. Inekmpomaznumnan uHOYKYuUA.

SIBrieHne BJIEKTPOMAarHUTHOM WHAYKIMU. [lOoTOK BekTOpa MarHWTHOU
naayknuu. JJIC mHAYKOMU. 3aKOH AJICKTPOMAarHuTHOM uWHAyKuuu Dapajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.



OJC uHAYKIMU B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHocTh. KaTyilika HMHIYKTUBHOCTH B IIENA TMOCTOSHHOTO TOKA.
Arnenune camonnaykuuu. IJ1C caMOMHIYKIUU.

DHEprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOWCTBA M TEXHOJIOTHMYECKUE MPOLECCHI: MHAYKIIMOHHAS
NeYb, COJICHOU, 3al[MTa OT 3JECKTPU3ALMU TEJ MPU JBUKEHUU B MATHUTHOM TOJIE
3eMiu.

Jemoncmpayuu.

HaGmronenue siBjeHUst 3J1IeKTPOMAarHUTHOW UHAYKITUH.

UccnenoBanne 3aBucumoct IDJJC HMHAYKUUMH OT CKOPOCTHM HM3MEHEHUS
MarHuTHOTO MOTOKA.

[Ipasuiio Jlenua.

[Tanenne marauTa B aJIOMUHUEBOM (MEIHON) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd IJIC cCaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIUU.

Onpenenenne NHIYKIUU BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue siBIEHUS CAMOUHAYKIUU.

COopka Moienu JIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3zpnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHUS.

IMapmonnueckue konebanus. Kunematnueckoe M TUHAMUYECKOE OIMHUCAHHE.
DHepreTUYecKoe ONucaHue (3aKOH COXpPaHEHHUS MEXaHMYEeCKOH sHepruu). BeiBoa
JUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amvmintyna u ¢asza koneOanuil. CBsi3b aMIUIMTYIbl KOJ€OaHUN HCXOIHOM
BEJTMYHMHBI C aMIUTUTY/ITaMU KOJIeOaHMi €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon m uacrtora konebanuid. Ilepuon manbix CBOOOJHBIX KoJeOaHUU
MareMaTu4eckoro MasitHuka. llepuwon cBoOOAHBIX KoOJIEOAHMI MPY>KUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojedanusx. BeiHy)/1eHHbIE KOeOaHusi. Pe3oHaHc.
Pe3zonancnasa kpuBas. BiusiHMe 3aTyXaHus Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHMUS.



TexHuueckne ycTpoHuCTBa M TEXHOJOTHUYECKUE MPOLECCHI: METPOHOM, Yachl,
Kaudelly, My3blKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoJeOaTeNbHOrO IBUKEHHUS.

HaGmionenre He3aBUCMMOCTH MEpUOa MaJIbIX KOJeOaHH rpy3a Ha HUTU OT
AMIUIUTYIBI.

HccnenoBanue 3aTyxaromux Kojie0aHUi U 3aBUCUMOCTHU NEPHOJ1a CBOOOIHBIX
KOJI€OAHUI OT COMPOTUBIICHUS.

HccnenoBanne konebaHuUM TIpy3a Ha MACCHUBHOM TMpYXKHMHE C LEJIbIO
dbopmupoBaHus MpeacTaBIeHU 00 UIeATbHOM MOJIENN MPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPTHH MPHU KOJEOaHUIX IPy3a HA MPYKUHE.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUH.

HaGmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue mnepuoga CBOOOTHBIX KOJEOAHUM HUTSHOTO U TPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B XOJ€ KoJIeOaHU Ha YIIPYTroM MOJIBECE.

N3yueHne NBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTYXaIOMUX KOJIeOaHUH.

HccnenoBanue BoIHYKIEHHBIX KOJIEOAHUH.

Tema 2. InekmpomazHnumHusle KonedAHUs.

Konebarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJeOaHUS B
uacealbHOM KoJjebaTtenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTY/IBI
3apsa KOHJEHCATOpa C aMIUTUTYAO0N CUJIBI TOKA B KOJIEOATEIHHOM KOHTYE.

3aKOH COXpaHEHUS SHEPTHH B HJICATbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaroiiue AJIEKTPOMATrHUTHBIE KosieOaHus. Boinyx1eHHbIE
AIEKTPOMArHUTHBIC KOJIeOaHMs.

[lepeMennbli TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
JICUCTBYIOIIEE 3HAYCHHE CHUJIBI TOKA W HAMNPSDKEHUS TpPH pasaudHon (dopme
3aBUCUMOCTH NIEPEMEHHOTO TOKA OT BPEMEHU.

CunHycouJlanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJEHCATOp M KaTyIlKa
VHJIYKTUBHOCTH B LIEMH CUHYCOMJAJIBHOIO MEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsKeHUN.

WNneanvubiit  Tpanchopmatop. IIpousBoactBo, mepemadya u mnoTpedieHUe
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKHA TIPU MNPOU3BOACTBE AIEKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.



TexHuyeckre ycTpolcTBa M TEXHOJOTMYECKHE IMPOILECCHI: 3JIEKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, JIMHUH JIEKTporepeiay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTb YaCTOThl CBOOOAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUM.

['eneparop He3aTyXarOUMX 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Mogenb 3JIEKTpPOMarHuTHOTO TE€HEPATOpA.

BoiHyX/1IeHHbIE CUHYCOUAAIbHbIE KOJIEOaHUSI.

Pe3uctop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3onanc mnpu mociie0BaTEIbHOM COCIMHEHUU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO U MPUHIIMI IeUCTBUS TpaHchopmaTopa.

Mopaenb TMHUH 3JEKTpOonepeadH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanne nepeMEHHOrO TOKA 4e€pe3 IMOCIEAOBATENBHO COCAUHEHHBIE
KOHJECHCATOP, KaTyIIKYy U PE3UCTOP.

Habnronenue 21eKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHu4ecKkue BOJHBI, YCJIOBHsS HUX pacnpocTpaHeHus. llomepeunsle u
OPOJOJIbHEIE BOJIHBL. llepHos, CKOpOCTh pPACIPOCTPAHEHMSI W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHUX BOJIH: OTpaXCHHE, NpeIoMJICHHE, HUHTepPEpeHUUs U
TudpaKIus.

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

[IIymoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIOBUS M3IYYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTalMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPa)XXEHUE,  IPEIOMJICHHE,
noJsipu3alysl, uHTeppepeHus 1 1udpakius.

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

[TpyHIMOBEI paguOCBI3H U TeaeBUACHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paJuonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBas JIUArHOCTUKA B TEXHUKE U MEJULIMHE.

Jemoncmpayuu.

O6pazoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenue orpa)keHus U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue naTepdepeHiuu u 1uppakiini MEXaHUIeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmtoneHne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYION U
4aCTOTOU KOJIeOaHM.

UccnenoBanue CBOWMCTB  DJEKTPOMArHUTHBIX  BOJIH: OTpakeHHUe,
peJIOMJICHHE, TTOJsIpu3aius, Tudpaxius, UHTepdepeHITHS.

O6HapyxeHue HHOPaKPACHOTO U yIbTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMosHEHHOE paclpOCTpaHEHUE CBETA B OAHOPOJIHOU cpexne. Jlyu cBera.
To4euHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxkeHHUs: cBeTa. [locTpoeHue M3o0pakeHuii B
riockoM 3epkaiie. Cdepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCUTENbHBIN NTOKa3aTeb npeaomiaeHus. [IocTosTHCTBO 4acTOThI
CBETa M COOTHOLICHHWE JUJIMH BOJIH IIPU MEPEXOJIE MOHOXPOMATHYECKOIO CBETa
yepes rpaHully pa3jielia IByX ONTUYECKUX CPEX.

Xon nmyueit B mpusme. Jucnepcusi cBeta. CIOXHBIA cOCTaB OEJNOro CBETA.
[IBer.

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

ColOuparomue W pacceuBaronde JHH3BL. ToHKas mauH3a. DOKyCcHOe
pPacCTOSTHME ¥ ONTHYECKass CWIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pacCTOsiHUSI TOHKOW cepudyecKor JUH3bI OT €€ FeOMETPUU U OTHOCUTEIBHOIO
MOKa3aTess MPEJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.



Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyecko ocu. IlocTpoeHune wu300pakeHUl TOYKM U OTpe3Ka NpsMOi B
COOMPAIOIINX U PACCEUBAIOIIMNX JTUH3aX U UX CUCTEMAaX.

Onrtuueckue mpubophl. Paspemaromnas crnocodHocTh. [71a3 Kak onTuyeckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT JBYX KOTE€PEHTHBIX HMCTOYHUKOB. IIpumepbl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakus cBera. JudpakuuonHas pemeérka. YciaoBue HaOIOACHUS
IJIaBHBIX ~MAakKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckue YCTpOWCTBA W TEXHOJOTHMYECKHE MPOIECChl: OYKM, JIyIa,
nepuckor, ¢Goroanmapar, MUKPOCKOT, MPOSKIIMOHHBIN ammapar, MPOCBETIICHHE
OIITHUKH, BOJIOKOHHASI ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHUSI CBETA.

HccnenoBanue nperoMieHUs CBETA.

HaGnronenue moaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX NYYKOB 4epe3 IIOCKOMAPAIIIEIbHYIO
IUTACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKONa.

Ha6monenne naTepdepeHnm cBeTa.

HaGmronenne BETOB TOHKHUX TJIEHOK.

Hab6monenne nudpakiu ceera.

N3yuenue nudpakiinoHHON PEIIETKY.

HaGmronenne nudpakiimioHHOTO CIIEKTpa.

Ha6monenne nucnepcuu cBera.

HabGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopusie padomot, nPAKmMuKym.

N3Mmepenue nokaszarens NperoMIICHUS CTEKJIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHHUS OT BemiecTtBa (Ha
puUMepe KUJIKUX JTUH3).

N3mepenune GOKyCHOr0 pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyuenne n300pa>keHMsI B CUCTEME U3 ILUIOCKOTO 3€pKaJia U JIMH3HI.



[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTtpyupoBaHue Te1eCKOMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, nHTEpHEpEeHINN U MOJIAPU3ALNK CBETA.

N3yuenue nosspuzanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUIICKTPHUKA.

N3ydenne uaTEpPEpeHIINN JTA3EPHOTO U3TYUCHHUS HA IBYX IIEIISIX.

HaGmonenue nucnepcum.

HaGmonenue u uccienopanue qudpakIimOHHOTO CIIEKTpA.

HN3mepenne nivHbl CBETOBOM BOJIHBI.

[TonyueHue criekTpa U3JIy4EHUs CBETOAMOJA MPHU MOMOUTU JTUPPAKIIMOHHON
PELIETKHU.

Pa3znesn 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEJIBHOCTH.

I'panumel TpUMEHMMOCTH — KJIacCMYecKoW — MmexaHuku.  [loctymaTs
CHIeUAJIbHONW TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanus  JlopeHia.
Ycnosue mnpuynHHOCTA. OTHOCHTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUE
BPEMEHH M COKPAIIICHHUE JJINHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPrUel U UMITYJIbCOM PENIITUBUCTCKOW YaCTHULIBI. DHEPrus
MIOKOSI.

TexHuueckne yCTpONCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHL.

Y4eHnuecKkuit IKCIepUMEHT, JIa00paTOpHbIE PAaOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W HDHEPIHMM  PEIATHBUCTCKUX d4acThll (IO
doTorpadusiMm TPeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM T10JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckynapHno-601H0801 Oyaiusm.

PaBHOBecHOE TeruIOBOE M3NydeHHE (M3IIydeHHEe a0CONMIOTHO YEPHOTO Tema).
3akoH cMeulenust Buna. I'unore3a [lnanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYIbC (POTOHA.

®oroaddext. Onwitel A. I'. CroneroBa. 3akonsl potodddexra. YpaBHeHue
OunmTeitHa 1ia poroaddexra. «Kpacnas rpannma» hotodrddexra.

JlaBnenue cBeta (B YACTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpa)karoulyro mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BosiHoBBIE cBOMicTBa yacTul. Bomusl ne bpoins. J{nuna BonHbl e bpoiis u
pa3mepbl 00JacTuM JOKalu3auuu JABUXKYyIeiics wactuibl. KopmyckynsipHo-
BOJIHOBOU Ayanu3Mm. Jludpakius 371€KTPOHOB HA KpUCTAJIIaX.

Cnemuduka uzmepenuid B Mukpomupe. COOTHOIIEHUST HEONpeaeIEHHOCTEN
I'efizenOepra.



TexHuyeckue yCTpPOWCTBA U TEXHOJOIMYECKUE IIPOLIECCHI: CIEKTPOMETP,

(doTornemMeHT, (OTOAATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOJUO.

Jemoncmpayuu.
®dotor(ppeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
Hccnenosanue 3akoHOB BHEHIHETro (GoTo3ddekra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBENIEHHOCTH.

Creroauos.
Conneunas Gartapes.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
Uccnenoranue ¢poTopesucropa.
N3mepenue nocrosiuHol [Inanka Ha ocHOBe nccnenoBanus ¢hoTodddexra.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOMO/ OT HAMPSIKCHHUS.
Tema 2. @u3zuxka amoma.
OnbITEl MO WCCIETOBAHHUIO CTpOeHHUs aTroma. I[lnaHerapHas Mojens aToma
Pezepdopna.
[Toctynatel bopa. U3ny4yenue u nornomenre GOTOHOB MPHU MEPEXO/Ie aTomMa
C OJIHOTO YPOBHS SHEPTUU Ha IPYTOil.
Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTrUH aTOMa BOJOPOJA.
CnoHTaHHOE U BBIHYKJIEHHOE U3i1yueHue ceta. Jlazep.
TexHU4YecKne yCTPOWCTBA M TEXHOJOTHYECKHUE ITPOLIECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIM KOMIIBIOTED.
Jemoncmpayuu.
Mognens onsita Pesepdopaa.
HaGmonenne mMHEHYaThIX CIIEKTPOB.
Y CTpOoNCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.
Ornpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3TyYEHHUS.
Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.
HaGmonenne mMHEHYaToro CreKTpa.
NccnenoBanue crieKTpa pa3pe’KEHHOr0 aTOMAapHOTO BOJIOPOJia U U3MEPEHUE
noctosiHHoM Punbepra.
Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHMAPHLIX YACMUY,.
Hyxnonnast monmens siapa ['eiizenOepra—MBanenko. 3apsn sapa. MaccoBoe
qucio sapa. M3oronsl.

PannoaktuBHOCTh. Anb(da-pacnan. DNEKTPOHHBIM M TMO3UTPOHHBIN OeTta-
pacnaz. ['amma-uznydeHue.



3aKOH paJMOAaKTUBHOIO pacnajna. PanvoakTUBHBIE H30TOIBI B IPUPOJIE.
CBolicTBa MOHM3UPYIOUIETO0 HU3Ny4YeHHs. BiMsHUE paguOaKTUBHOCTH Ha KUBBIC
opranu3Msbl. EcrecTBenHbl (hOH u3nydenus. Jlozumerpus.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl snapa.

Snepubie peakuuu. Jlenenue u cunres saep. SAnepusie peakropsl. [IpoGiemsl
YIOPABISEMOIO0 TEPMOSIIEPHOIO CHUHTE3a. OJKOJOTMYECKHE ACHEKThI Pa3BUTHUS
SAIEPHON YHEPIETUKHU.

Mertozs! perucTpaluy U UCCIIEIOBAHMS JJIIEMEHTAPHBIX YACTHUII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHbI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaapTHOi Moenu. KBapk-riirooHHast MOJENb aIpOHOB.

®usuka 3a npeaenamu CrangaptHoW mojenu. TéMHas marepus U TEMHAs
SHEPIHUsl.

EnuncTBo puznueckoit kKapTUHBI MUpA.

TexHuueckne yCTporCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, saepHbli peakTop, TEPMOSJACPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHasi ToMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornomuieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKM.

Ortanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKUA IS OOBSICHEHHS TMPUPOJIBI
KOCMUYECKUX OOBHEKTOB.

Mertonpsl acTpoHOMHUYECKUX ucciaeqoBaHui. COBpEMEHHbBIE ONTHYECKUE
TEJIECKOTIBI, PAIMOTENIECKOIIBI, BHEATMOC(hEepHasi aCTPOHOMHUSI.

Bun 3BéznmHoro Heba. Co3Be3nus, SpKU€ 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBHKECHUE.

Conneynas cucrema.

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

3BE311bl, KX OCHOBHBIE XapaKTEPUCTUKU. [lnarpamMmma «CreKTpabHBIN KIacc —
CBETUMOCTbY». 3BE3/bl TJIABHON MOCIEAOBATEIbHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3] TJIABHOM IOCIIENOBATEIBbHOCTU. BHYTpeHHEE CTpoeHue
3B€311. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKICHUHN U 3Bontonuu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mueunsiii I[lyte — nama I'anaktuka. [lonoxxkenune w nBukenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xab606sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuuecxkue naoniooenus.

HaGmonenust 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPWIOKEHUMN JJIsI ONpeIeNIeHUsI TTOJIOKEHNS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE C03Be3usg CEBEpHOTO MOJylIapusi U SPKUE
3BE3IBI.

HaGmionenust B Teneckon JIyHBI, IUTaHET, TyMaHHOCTEM U 3BE3THBIX
CKOIUJICHUH.

Du3HYeCKUH NMPAKTHKYM.

Cnioco0b1 n3MepeHus (U3NIECKUX BEJIMYMH C MCIOJIb30BAHHEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOTIOTHBIE U OTHOCHUTEIIBHBIC TTOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEITUYMH.
OruieHka rpaHull OrPEITHOCTEMN.

[IpoBeneHrne  KOCBEHHBIX WM3MEPEHUM, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nueckux BEJIMYMH, MPOBEpPKa MPEJIOKEHHBIX THUIOTe3 (BBIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  pa3fenax «YYEeHUYEeCKUH  HKCIIEPUMEHT,
nabopaTopHbie pabOThI, MPAKTHUKYM).

O6o00maromee MOBTOpPEHHE.

OO6o00mIeHne U cucTeMaTH3alus COJIEPKaHMs pa3lie]ioB Kypca «MexaHukay,
«MonexynspHas Qu3nuka U TepMOAMHAMUKAY, «INEKTpoauHaMuKkay, «Konebanus
U BOJHBI», «OCHOBBI CHELUUAJIBbHOW TEOPUHU OTHOCUTEIBbHOCTH», «KBaHTOBas
buzuKay, « IIEMEHTBl aCTPOHOMUH U aCTPODU3UKI.

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJILHON M ATUYECKOU chepax AesSTEIbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKH
Y aCTPOHOMHM B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINUCATEIBHOU,
CUCTEMATU3UPYIOIeH, OOBACHUTEIHOH ©W  MPOTHOCTHYECKON  (QPYyHKIUi
dusznueckoi Teopuu, poib GU3NUECKON TEOpUU B (DOPMUPOBAHHUH TTPEICTABICHUN
0 (Qu3NYECKON KapTUHE MHpPA, MECTO (PU3UYECKON KapTHUHBI MHUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O TPUPOLE.

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usukm yrayonéaHoro ypoBHs B 11 Kkmacce
OCYILIECTBIIAETCS C YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€H C Kypcamu
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemmnole nonamus, C6A3AHHbBIE C USYUEHUEM MEMO006 HAYUHO20
no3nanuA: SABICHUE, HAy4HbI (akt, rumore3a, (pu3Myeckas BEJIUYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIE€Nb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHUWA. TpUTrOHOMETPUYECKUE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKJECTBO. BEKTOpHI M MX MPOEKIHH HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB.
[IpousBoaHble 31MeMeHTapHBIX (QyHKOUH. [Ipu3Haku nogoOust TPEyroJbHUKOB,
onpeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

buonozusa: >nexktpuyeckue SBICHUS B JKUBOW NpUpOnE, KoJieOaTelabHbIE
JIBUKEHUS B OJKUBOW TMPUPOJE, OHKOJOTHYECKUE PHUCKM TIPU IPOU3BOJICTBE
ANEKTPOIHEPTUU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKpYXKalolled  Cpenibl,
yIbTPa3ByKoOBasi JUArHOCTUKa B MEAMUIIMHE, ONTHUYECKUE SIBICHUS B KUBOU
OpUpOJIE.

Xumusn: CTpoeHUE aTOMOB M MOJIEKYJI, KpUCTAIIMYECKAst CTPYKTYpa TBEPBIX
TEJN, MEXaHW3Mbl OOpa30BaHUA KPUCTAUIMYECKONW pEIIETKH, CIEKTPaJbHBIH
aHaIM3.

T'eocpaghus: wmarnuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX DY/,
doTochEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoABUTaTeNlb SIKOOU, reHepaTop MEePEMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JUHUU 3JEKTponepeaay, 31€KTPOJABUraTeNb, paaap, paaHuONpPUEMHHK, TEIEBU30P,
anteHHa, Ttenepon, CBY-meub, ynbTpa3ByKkoBas JAHArHOCTMKAa B TEXHUKE,
NPOEKIIMOHHBIN amnmnapar, BOJOKOHHAsI ONTHKA, COJIHEUHAsl OaTapes, CIyTHUKOBBIC
NPUEMHUKHY, SIIEPHASI SHEPTETUKA U SKOJIOTMYECKHUE aCIIEKThI €€ Pa3BUTHUA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS Yy4yeOHOro mnpenMera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OMbITa U OMNbITA JICSITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKONW  MO3UIMU  OOydYarolmerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEN;

e TOTOBHOCTbH BECTU COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOmiecTBa, y4yacTBOBaTh B CAaMOYIpaBICHMHM B  00pa3oBaTEIbHOM
OpraHu3aluu;

e YMEHHE B3aUMOJCHCTBOBaTH C  COLMAJbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e I[IEHHOCTHOE OTHOILICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IMOBEICHUS;

e CIIOCOOHOCTH OIICHWBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OyAyIEro.

3CTETHYECKOI0 BOCITUTAHUSA

e OCTETUYECKOE OTHOLICHHWE K MHUPY, BKJIIOUYAs JCTETUKY HAYy4YHOrO
TBOPYECTBA, MPUCYIIIETO (HU3NYECKOMN HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IUUHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BRIOOp Oymyiiel mpodeccuu M peain30BhIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00acTH (U3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpobIieM;

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

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIM3UPOBATH  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIpEIeNSITh 1ENN ACSATENBHOCTH, 3a/1aBaTh MapaMETPhl U KPUTEPUU HUX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUST B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHAbHBIX 1 HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OIICHUBATH COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJIMHUPOBATh ¥ BBINONHATHE pPabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJIea0BaTCIbCKUC HeﬁCTBHH:

BJIAJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATHUSIMHU U METOJIaMU
(u3HUECKON HAyKU;



BJaJ€Th  HABbIKAMHM  y4€OHO-MCCIIEIOBATEIbCKOM M IPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEUIeHUs 3a1ady (PU3HYECKOro
COJICp>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIlMy, MPEeoOpPa30BaHUIO U TPUMEHEHUIO B Pa3IUUHBIX YUeOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1auy,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3HENEATEIbHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJI/ICTh HABBIKAMHU MONY4YEHUS WHMOpMAIUU (U3UIECKOTO COACpPKAHUS
U3 HCTOYHUKOB PAa3HbIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIISTH IOUCK,
aHaMM3, CHCTEMATH3AIMI0 W WHTEPHpPETANi0 WH()OpPMAIUU Pa3TUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACcTBAa HWHMOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COAEpKaHUS B paziM4HbIX (hopMarax c
y4€TOM Ha3HaueHus HUHQPOpPMAIMU U IIEJEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBJISITH OOILIEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX NEHCTBUM C Y4ETOM OOLIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJISTh IUIaH
NENUCTBUH, paclpeeisTh POJU ¢ Y4ETOM MHEHUHN y4aCTHUKOB, OOCYXK/1aTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KaXKJOr0 y4yaCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE INPOEKTHI, OLEHUBATh HJEU C TMO3MLIHUHU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyallUsiX,  HpPOSBISATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIJISITh  MTO3HABATEIBHYIO JEATEIIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YYETOM WMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
PEANIOYTEHNM;

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

OLICHUBATh NPUOOPETEHHBIN OMBIT;

croco0CcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULMA B 00JaCTH
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CﬂMOKOHTpOJH), 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW pe(dIeKCMH KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh NPUEMBI pedJeKCUU Ui OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO NPUHUMATH PELICHUS MO UX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI U apPryMEHTBhl APYIUMX IPU AHAIU3E PE3YyJIbTATOB
JIEATEIIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mponecce AOCTUIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I10

bu3uke IS ypOBHS CpeaHero oOmero oOpa3oBaHUs Yy  OOyYaromMXCS

COBEPIIEHCTBYETCS HIMOIIMOHAbHBIH UHTEIJIEKT, peAnoararomi
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTH AJaNTHPOBATHCS K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K TIOCTIKCHHIO 1NN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYWUTHIBATH €r0 TPH OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH HHTEpPEC W
paspeiiatb KOHQIUKTHIL.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenuss B 10 knacce npenMeTHbIE pPe3yibTaThl Ha YIriIyOJEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COLMAJIbHOM M JITHYECKOM cdepax JeAaTeIbHOCTH
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (GYHKIUN  (Qu3MuecKkol Teopuu —  MEXaHHKH,
MOJICKYJISIPHOM (PU3BMKUA U TEPMOJUHAMUKHU, POJIb (GU3UUECKON TEOPUHU B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pa3nuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYECKHX Tel U
MPOIIECCOB (SIBJICHUI): WHEpIMadbHas CUCTeMa OTCuY€Ta, abCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TMajieHue, aOCOJIFOTHO ympyras naedopmarusi, aOCONIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJIOTO (KPUCTAJUIMUECKOTO) TeJa, UJICAIbHBINA Ta3, TOUCUHBINA 3apsi,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

pasznuyarh yclioBUSA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (PHU3NYECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAaHMUECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBMD)KCHHS, (OPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUHU, CBSI3b Pa0OTHI CHJIBI C M3MECHEHHEM MEXaHWYECKOW JHEprud,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, Broporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHECHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3a4KOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U ABICHUS, UCIOJb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKYIsIpHOW (QU3MKK U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW B3HEPrued TEIUIOBOTO ABHXKEHUS M KOHIICHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEHIECTBA CO CPEAHEW KHUHETHYECKOU
SHEPryeu TEIJIOBOTO JIBUKEHUS €r0 YacTHIl, CBS3b JABJICHUS HUJICATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIL30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJM3UPOBATh W OOBSACHATH DJICKTPUUECKUE SBJICHUS, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHUUN CYNEPHO3UIUUA DSICKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKM BaXXKHBIE COOTHONIEHHMS: 3aKOHbI OMma JJisl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCKHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeEMEIEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI T, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi HHeprusi, pabora CWIbI, IEHTPOCTPEMHUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena ¢ 3emiéil BOIM3M €€ MOBEPXHOCTH,
SHEprus ynpyroi gedopMmanu MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOIO Trasa,
OTHOCHUTENIbHASI BIAXHOCTh Bo3nyxa, KIIJ| wuaeasrbHOrO TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUECKOrO MO,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JHUDJIEKTPUKE, MOTEHUHMAN 3JIEKTPOCTATUYECKOTO IOJIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIlpsDKEHUE, MOIIMHOCTh TOKA, JJIEKTPUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPTUS IEKTPUUECKOTO MO
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBWYECKUX  SIBIICHUU:
MEXaHMYECKOE JIBWKCHWE, TEIUIOBOE JBWKCHUE 4YaCTUL BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALIUSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, 3JEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKOU BETUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHAEC TpaPuUKOB C YYETOM



aOCOJIOTHBIX TIOTPEITHOCTEH U3MEPEHUM, JIeTaTh BBIBOJIBI IO pe3yJIbTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ W3MEpPCHHS, OICHUBATH aOCOIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI TIO MPOBEPKE MPEIIT0KEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3HI;

coOJr01aTh TIpaBMIIa 0€30MMaCHOTO TPY/a NMPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO OKCIEPUMEHTAa, TMpakTHKymMa W  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESABHO 3aJaHHOM
¢u3nUecKkol MOJICIbI0: Ha OCHOBAaHWW aHAJM3a YCJIOBHS OOOCHOBBLIBATH
BbIOOp (usuueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
OpUMEHSATh  (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nUecknuX TEOpUN TMpU MCIOIB30BAHMM MAaTEMAaTUYECKUX METO0B
pElIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHUU MMEIOUTUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIbI DEIICHUS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue NpUMEHEHHs 3HaHUU U3
Pa3HBIX pa3eNoB Kypca GU3MKH, a TaKKe UHTETPALMKA 3HAHUN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTIONIb30BaTh TEOPETHUYECKUE 3HAHUA s OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKHUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBSI3aHHOW € (PU3WYECKUMH TMpOIecCcCaMu, C
MO3UIINN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
MPUPOIOIIONB30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONB30BAHUU JOCTIKCHUM
HAyKd W TEXHOJOTHUH IS JaJbHEHIIETO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iuyHble CIOCOObI paboThl ¢ MHpOpMALHMEN (PU3NUECKOro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJi TIOMCKa, MepepabOoTKU W NPEabsSBIEHUS YydyeOHOU u
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipolecce
BBITMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TPyNIE C HUCIOJIHEHHEM pPAa3JIUYHbIX COILMAJBHBIX PpOJeH,
IUTAHUPOBATH PA0OTY TPYIIIbI, PAlMOHAIBHO PACIIPEACIATh AEATEIHHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJIEKBaTHO OLIEHMBATh BKJIAJ KaXIOTo W3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBbI;

HPOSIBJISITH MOTUBALMIO K OyyIiel npopecCuOHaNbHON IeATEIbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOydenusst B 11 knacce mpeaMeTHble pe3yJbTaTbl Ha YTIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

MOHUMATh poiab (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICATCIIbHOCTH YEJIOBEKAa M  JAJIbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAUYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIIFHONM M TPOTHOCTUYECKON (PYHKIUN (HU3UIECKON TEOpHUH —
ANEKTPOJAVNHAMUKY, CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOU
busuku, ponb GuU3NUEecKo TEOpUH B (POPMUPOBAHUHU TPEICTABICHUN O
dusznueckor KapTUHE MHUPA, MECTO (PU3NUECKON KapTUHBI MUpa B 00IIeM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHMOCTH MOJENeH (U3W4ecKkux Ten u
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DIIEKTPUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsl, TApMOHUYECKHUE KOJIeOaHUs, MATEMAaTHICCKUN MasTHUK,
UJCaNbHbI MPYXKUHHBI MasgTHUK, TAPMOHUYECKHE BOJHBI, UJCaTbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJEJIel aToMa, aTOMHOIO sifipa 1
KBAaHTOBOM MOJICJIIN CBETA;

paszinyath yCJIOBHUS (CpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSCHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHHUSA,
UCTIONB3YySl OCHOBHBIE TMIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMM, npaBwio Jlenma, cBa3p  DJ/IC
CAMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIBl  TOKAa,  TMOCTYJaThl  CIEUUATbHOW  TEOPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBIICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHE  DWHINTEHHa A
dororddexra, mepBbli U BTOpoM mocryinarel  bopa, mnpuHUUN
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsIOBOTO U MAacCOBOTO YHUCEN W DHEPIHU B SACPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBIICHUS, WCIONB3YysS BEIMYUHBI:
HANPsDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIHAN IEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MAarHUTHBIM MOTOK, cuja AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIAS CHJIAa CAMOWHIYKIMU, DHEPrUsi MAarHUTHOTO TIOJIS
NPOBOAHUKA C TOKOM, PENSTUBUCTCKUN UMITYJbC, IIOJIHAs DSHEPrHus,
SHEPrus TOKOsI CBOOOJHOW 4YAaCTHUIBl, DHEPrusi U UMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll Alipa, SHEPTHsl CBSI3U S1pa;

OOBSCHATH  OCOOCHHOCTH  TMpPOTEKaHWUS  (U3WUYCCKUX  SIBJICHUM:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHAYKIIUS, PE30HAHC, HHTep(] epeHITus
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotosnexTpuueckuit 3pdexr (dhoroaddekr), ampda- um OeTa-pacmaibi
anep, raMMa-u3lydeHue saep, (pu3udyecKkre NPHUHIMUIBI CHEKTPATHHOTO
aHanm3a u paboThI Ja3epa;

OTIpEeIeNITh HAMpPaBICHUE WHIAYKIIMA MArHUTHOTO TOJS TMPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBAThH €TO XapAKTEPUCTUKH,

NPUMEHSTh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TCOPUU U
3aKOHBl JJIi aHauu3a U OOBSICHEHHA (UINYECKUX  MPOIECCOB,
MPOUCXOMAMINX B 3BE37aX, B 3BE3HBIX CHCTEMaX, B MEKTAIAKTUUECKOU
cpene; ABIKEHUS! HeOECHBIX Tell, DBOJIONUY 3BE311 U Beenennoii;
NPOBOAUTH HCCJIENOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWUH, TPH OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpPOBaTh pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTHU



(¢u3nUecKUX BEJIMYMH B BHJE TpapuUKOB C YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTe  M3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTraMm
WCCIICIOBaHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTHUMATBHBIA METOJ M3MEPEHWs], OLIEHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JIeNaTh BBIBOJ O CTaTyce MPeII0oKEHHOU
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBwiia 6€30MacHOro TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B paMKax ydeOHOro OKCIepUMEHTa, NpPAaKTHKymMa ©  y4eOHO-
WCCIIEJIOBATEIILCKOM W TPOSKTHON JEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
(¢u3nyeckue MoOJEIM, OTBEYANOLIUE TPEOOBAaHUSAM 3aJaud, MPUMEHSTH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUYECKUX TEOpPUH
OpY  HCIOJIb30BAHMM MaTEMaTHYEeCKMX METOJO0B pEIIeHus 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KayeCTBEHHbIE 3aJaud, TpeOyIolue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3/esioB Kypca (pU3UKH, a TaKKEe MHTETpallMyi 3HAaHUN U3 JPYTuX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY PacCy>KIACHHI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SIBICHMUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOANTH MPUMEPHI BKJIAJa POCCUHCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTENbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUYECKUMHU TMPOIECCAMH, C
MO3UIINH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PallMOHAIBHOM
MPUPOIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJb30BAaHUHU JOCTHXKEHUU



HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011IecTBa;

MPUMEHATh pa3iudHble CrOCOObl padOThl ¢ MHPOPMALMEH (PU3UUECKOTrOo
COJICp>)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM HKCIOJb30BaTh COBpEMEHHBbIC HH(GOPMAIMOHHbIE
TEXHOJIOTUU ISl TOWCKa, MEepepaOOTKH W MPeabsBICHUS YuyeOHOH U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyr  HHGOpPMAIMIO HW  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHWW B  TIpoliecce
BBITIOJIHCHUS TPOEKTHBIX U yUeOHO-UCCIIEI0BATEIIBCKUX PAbOT;

paboTaTh B TPYIINIE C HWCIOJHEHUEM Pa3JIUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACISITh JACATEILHOCTh
B HECTaHJAPTHBIX CUTYyalUsX, aJICKBaTHO OLIEHUBATh BKJIAJ KaXJIO0TO W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCCMaTPUBAEMOU POOIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiel mpodecCHOHabHON ASSTEILHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnuTHO€ nose 14
1.2 DneKTpOMarHUTHAs MHAYKLINS 13 1
Hroro mo pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHunueckue KoaeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHMs 15
53 MexaH1uecKHe U IeKTPOMarHuTHbIE 10 1
BOJIHBI
24 OnTHka 25 1
Utoro no pazneny 60
Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU
3.1 Ocnosbl CTO 5 1
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15
4.2 ®duznka aToma
4.3 ®u3nKa aTOMHOTO S7pa U dJIEMEHTAPHBIX 5




YaCTHI]

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMEeHTBI aCTPOHOMHH U acTPOPUZUKU 12
Hroro no pazgeny 12
Pa3zaen 6. PU3NYECKUMN MPAKTUKYM
6.1 Ouznyeckuil NpakTUKYM 16 16
Hroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
CucreMaruzanys 1 00o01eHne
71 MPEMETHOTO COJICPKAHUS U OITBITA 15
' NS TEeTPHOCTH, IPUOOPETEHHOTO TTPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccon
Hroro mo pazgeny 15
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIACC
KoaunuyecTBO YacoB
Jlara
Nen/m | Tema ypoka KonrtpoJabHbie IIpakTHYeckue
Bcero U3y4YeHHus
padoThI padoTsbI

1 DNeKTpUUECKUN TOK. 1 1.9
2 Cua Toka. 1 4.9
3 HcTounnk TOKa. 1 4.9
4 HcTrouHuk ToKa B AJEKTPUIECKON TIETIH. 1 5.9
5 3akoH OMa 0AHOPOJHOTO MPOBOTHUKA 1 6.9

(ygacTka 1emnu).
6 Pemtenue 3amay 1 8.9
7 ConpoTHBIICHUE TPOBOTHUKA. 1 11.9
8 3aBUCUMOCTbD YICITBHOTO COITPOTHBIICHHS OT 1 11.9

TEMIIepPaTYpPHI.
9 Pemtenue 3amay. 1 129
10 CBepXnpoBOIUMOCTb. 1 139
11 CoenuHeHus MPOBOIHUKOB. 1 159
12 PacqciT COTPOTUBIICHUS IIEKTPUIECKUX 1 18.9

LIETIEH.




Kontponsnas padora Nel «3akon Oma ams

13 18.9
y4acTKa eIy,

14 Pemenue 3agaq 199

15 3akoH Oma JIsi 3aMKHYTOM LIETIH. 20.9

16 Pacyer cuibl Toka M HANIPSHKCHUS B 2.9
MEKTPUICCKUX TICTISX.

17 N3mepenue cuibl TOKa U HaIPSDKEHUS. 25.9

18 Pemrenue 3amay 25.9

19 TermoBoe NEeWCTBUE ANEKTPUUECKOTO TOKA. 6.9
3akoH J[xoynsa-Jlenna.

20 Pemtenue 3amay 27.9

21 [Tepenada MOIITHOCTH JEKTPUUECKOTO TOKA 9.9
OT UCTOYHHUKA K TIOTPEOUTEITIO

99 DIEeKTPUYECKUNA TOK B pacTBOpax u 510
pacriaBax 3JeKTPOJIUTOB.

23 Pemenue 3amay 2.10

24 Ypoxk 0600111eHHS TPOHICHHOTO MaTepHalia 3.10

o 4.10

25 MarauTHOe B3aUMOIEHUCTBHE.

26 MarsuTHO€ NoJie 3IEKTPUYECKOTO TOKA. 6.10

27 MaruuTtHoe noJie. JIMHUY MarHuTHOTO ITOJISt 9.10

28 JleiicTBre MAarHUTHOTO TIOJISI HA TIPOBOJIHUK 9.10




C TOKOM.

29 Pemenne 3amau 10.10

30 KonTtponsHas padora Ne2 «3akon Oma st 11.10
3aMKHYTOM LIENN».

31 PamMka ¢ TOKOM B OJTHOPOJTHOM MarHUTHOM 13.10
TIOJIE.

39 JleficTBME MarHUTHOTO TIOJIS Ha 16.10
JBUKYIIHECS 3apsHKEHHBIC YACTHIIBI.

33 Pemienne 3amau 16.10

34 Macc-criektporpad ¥ [UKJIOTPOH. 17.10

35 [IpocTpaHCTBEHHBIE TPACKTOPUN 18.10
3apsHKEHHBIX YACTHUI] B MATHUTHOM ITOJIC.

36 B3anMoeiicTBrE AIEKTPUYECKUX TOKOB. 20.10

. 23.10

37 B3aumoelicTBre IBIKYITUXCS 3aps/IOB.

38 Pemtenue 3amay 23.10

39 MarauTHbINA HOTOK. 24.10

40 DHeprusi MarHuTHOTO TOJIsl TOKA. 25.10

41 Pemenue 3amau 27.10

42 MarHuTHOE I0JIE B BEIIECTBE. 30.10

43 deppoMarHeTUsM. 30.10




7.11

44 Pemenue 3anau

45 KouTtponsHas padora Ne3 «Maraetusm. 8.11

46 S/1C B MpOBOAHUKE, IBUKYIIEMCS B 10.11
MarHuTHOM TIOJIE.

47 DNeKTpOMarHUTHAsE HHIYKIIHS. 13.11

48 CriocoObl HUHIYIIMPOBAHUS TOKA. 13.11

49 Toxku 3aMbIKaHMS U pa3MbIKaHUs. OTBITHI 14.11
I'enpu.

50 Pemienne 3amau 1511
Hcnonr3oBa 7

51 b30BaHHUE AIIEKTPOMATrHUTHOMN 17.11
WHIYKLUH.
I'enepuposa

59 pPUPOBaHKE IEPEMEHHOTO 2011
ANEKTPUYECKOTO TOKA.

53 [lepenaua 3eKTpOIHEPTUU HA PACCTOSTHUE. 2011

54 Pemenue 3anau. 2111

55 Ypok 0600111eHHs TPOHICHHOTO MaTepuaa 22.11
Kont 0

56 ponpHas pabota Ned 2411
«DNeKTpOMarHuTHas HHAYKIUSD).
BexTopHbie quarpamMmbl A1 OTIUCAHUS

57 PHBIC tarp JULA OTIHC 27.11
MEPEMEHHBIX TOKOB M HaIPSKEHUU.

58 Pe3ucrop B 1enu nepeMeHHOro TOKa. 27.11




28.11

59 Pemenue 3amay.

60 Konzencarop B nienu nepeMeHHOT0 TOKa. 23.11

61 Pemenue 3anau. 1.12
K

62 aTyIIKa WHIYKTUBHOCTH B IICTTH 4.1
MEPEMEHHOTO TOKA.

63 Pemenue 3amay. 4.12
CB0OOTHBIE TAPMOHUYECKHE

64 JJIEKTPOMArHUTHBIC KOJICOAHUS B 512
KoJIeOaTeIbHOM KOHTYDE. '
Konebate i

65 TEJNBHBIN KOHTYp B IICTIH 6.12
MIEPEMEHHOTO TOKA.

66 Pemtenue 3amauy. 8.12
[Ipume i —

67 PUMECHBIH OJYIPOBOJIHUK — COCTaBHAs 11.12
9acTh 3JIEMEHTOB CXEM

68 [TomyrpoBOAHUKOBBIH U0, 11.12

69 Tpanzucrop 12.12

70 Pemtenue 3amay. 13.12

71 Ypok 060011eH1s TPOHACHHOTO MaTepuaia 15.12
Konr 0 i

7 oHTpoJibHas paboTa Ne5 «IlepemeHHBIN 18.12
TOK».

73 BBenenue B 1a00paTOpHBIA IPAKTUKYM 18.12




Jlaboparopuas padota Nel UccnenoBanue

74 19.12
CMEIIAHHOTO COSAMHCHHUSI TPOBOTHUKOB.
75 Jlaboparopuas padota Nel (mponomkeHue) 20.12
76 Jlaboparopuas padota Ne2 U3ydenue 3akoHa 2912
OmMa 1t TIOJTHOM TIeTIH.
25.12
77 JlabopaTtopHast pabota No2 (mpoaomkeHue)
78 JlabopaTtopHnast pabota Ne3 M3zyuenne 25,12
SIBIICHUS DJICKTPOMATrHUTHOW WHIYKITHH.
79 JlabopaTtopHnast pabota Ne3 (mpogomkeHue) 26.12
80 DNEeKTPOMAarHUTHBIE BOJIHBI. 27.12
81 PacnipocTpanenue 351eKTpOMarHuTHBIX BOJTH. 23.12
82 DHeprus, nepeHocumast
AJIEKTPOMArHUTHBIMH BOJTHAMH.
83 JlaBiieHHe U UMITYJIbC SIEKTPOMArHUTHBIX
BOJIH.
84 CriekTp 31eKTPOMAarHUTHBIX BOJIH.
85 Paauo - u CBY - BoHBI B CpeAICTBAX CBSA3H.
86 PannorenedonHas cBs3b, pauoBeIaHue.
KonTtponsHas padota Ne6 «3nyuenue u
87 MIpUEM 3JIEKTPOMArHUTHBIX BOJIH PaJlio U
CBY nuanaszoHay.
88 Pemrenue 3anau.
89 [Tpunuun [roiirenca.
90 OtpakeHue BOJH.




91

IIpenomiienue BOJH.

92 Hucnepcus cera.

93 [Toctpoenue n3o0paskeHU U X012 JTydei
IIPH TPEIIOMIICHUH CBETA.

94 Ypok 00001IeHNsT TPOHICHHOTO MaTeprana

95 Pemenue 3amay.

9 KonTpoasnas pabota Ne7 «Otpaxenue u
MPETIOMIICHHAE CBETAY.

97 JIH3EIL.

98 CoOwuparomue JIMH3HL.

99 N3obpaxenune nmpenMera B coOnparomieit
JIMH3E.

100 dopmyIta TOHKOM COOMPAOIICH JIMH3BI.

101 Pemtenue 3amauy.

102 PacceuBatoiue 11H3bI.

103 N3obpaxenue npeaMera B pacceuBaroIeit
JIMH3E.

104 Pemtenue 3amauy.

105 ®doKkyCcHOE pacCcTOSTHHE U ONTHYECKAsl CUIla
CHCTEMBI U3 JBYX JIMH3

106 Pemenue 3amau

107 UenoBeveckHii ria3 Kak ONTHYECKast
cUcTeMa.

108 OnTuyeckue MpuOOPHI, YBEIUYUBAIOILIUE
yTOJl 3pEHusl.

109 Pemenue 3amau

110 VYpox 0000111eHUS TPOHJICHHOTO MaTepuaa




KonTtponsHas padota Ne§ «I'eomerpuueckast

111 1
OTITHKA.
112 WNuTepdepenius BoJIH. 1
113 B3aumHoe ycumneHue u ociiabieHne BOJIH B 1
MIPOCTPAHCTBE.
114 Wurepdepennus crera. 1
115 Judpakuus cera. 1
116 JudpakuroHHas peeTka. 1
117 Ypox 060061IeHHs MPOHACHHOTO MaTepuaa 1
118 Pemienne 3amau. 1
119 KonTtponbras padota Ne9 «BomHoBas 1
OTITHUKA.
120 TennoBoe u3IydeHue. 1
121 doTtorddexr. 1
122 Pemenue 3amauy. 1
123 KopryckysipHO-BOTHOBOM JTyaiu3M. 1
124 BoHOBEIE CBOMCTBA YaCTHIL. 1
125 Crtpoenue aToma. 1
126 Teopust atromMa Boopoa. 1
127 [Tornomienue u U3Ty4eHNE CBETa AaTOMOM. 1
128 Jlazepsl. 1
129 Pemrenue 3anau. 1
130 VYpoxk 0000111eHUS TPOHJIEHHOTO MaTepuaa 1
KonTtponpHas padota Nel0 «KBanroBas
131 TEOPUS IIEKTPOMArHUTHOTO U3TyYEHUs 1

BCIICCTBA».




Jlaboparopuas pabota Ned «3mepenue

132 1
MOKa3aTess MPETOMIICHHS CTEKIIa.

133 JlaboparopHuas padota Ne5 «Habmronenue 1
uHTEepPEepeHITUU U TU(PAKITUU CBETAY.
Jlaboparopuas padota Ne6 «3mepenue

134 JUTMHBI CBETOBOM BOJIHBI C TIOMOIITBIO 1
TU(PPaKIHMOHHON PEIIETKI.

135 JlabopaTtopHast pabota Ne6 (1mpoaomKeHue) 1

136 CocTaB aTOMHOTO si/ipa. 1

137 OHeprus CBs3U HyKJIOHOB B siJIpe. 1

138 EcrecTBeHHas paTMOaKTUBHOCTb. 1

139 3aK0H palMOAKTUBHOTO PacIajia. 1

140 HckyccTBeHHAs! paiMOAKTUBHOCTD. 1

141 Hcnonb3oBanue SHEPTUM JIECIECHUS SJIED. 1
SnepHast sHepreTuka.

142 TepmosiiepHbIil CHHTES. 1

143 SAnepHoe opyxue. 1

144 Kiaccudukanus sneMeHTapHbIX YacTHII. 1

145 Jlentousl KaKk GyHIaMEHTAIbHbBIE YACTHIIBI. 1

146 Knaccudukamus u cTpykTypa apoHOB. 1

147 B3aunmoelicTBre KBapKoB 1

148 KoHnTtponpHas pa?ora Nell «Puzuka 1
BBICOKHUX DHEPTHII».

149 O6O6VIZHGHI/IG U CHCTEeMaTu3allvs 3HaHU| TI0 1
teme "Kunematuka"

150 O06o01eHne 1 cucTeMaTu3alus 3HaHu| 10 1

teme "Kunemaruka"




O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO

151 teme "Jlunamuka"

152 O00011IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUI 110
teme "Craruka TBepaoro rtena'

153 O000611IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUI 10
Teme "3aKOoHbI COXpaHEHUs B MeXaHuke"
O06o001Ienre ¥ cucTeMaTH3aIys 3HAaHUH 110

154 Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
Teopun"

O0001Ienre ¥ cucTeMaTH3aIys 3HAHUH 110

155 teme "Tepmonnnamuka. TermnoBeie
MAaITuHbr"

O06001IeHne U cucTEMaTU3aMs 3HAHU 110

156 TeMe "ArperaTHbI€ COCTOSTHUS BEIECTBA.
®dazoBbIie Iepexoabl"

157 O00011IeHre U cUcTEMaTU3aLMs 3HAHUI 110
Teme "DnekTpuueckoe mnoje"

158 O0001IeHne U cucTEMaTU3aLMs 3HAHUI 110
teme "TloCTOSTHHBIN ANeKTPUUYECKUN TOK"

159 O0o001Ienre ¥ cucTeMaTH3aIis 3SHAHUH 110
teme "Toku B pa3nuyHbIX cpegax"

160 O0o001Ienre U cucTeEMaTH3aIMs 3HAHUH 110
teMe "MarautHoe nosie"

PesepBHrlit ypok. O600IeHE U

161 CHCTeMaTHu3aIus 3HaHUH 110 TeMe
"DNeKTpOMarHuTHas UHIyKIus"

162 PesepBHriit ypok. O600IIeHE U

CHCTeMaTHu3alus 3HaHUl 0 TeMe




"Mexanudeckue kojaeoanus"

PesepBHsIit ypok. O600IICHNE 1
163 CUCTEMAaTH3aIMsI 3HAHWA 110 TeMe
"JJeKTpOMarHuTHbIE KojieOanus"

PesepBHeIit ypok. O600IICHNE 1
164 cCUucreMatTusanus 3HAHUH 110 TEME

"MexaHn4yecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

165 Peseprubrit ypok. O6001eHNE 1

cucreMarusanus 3Hadui mo reme "Ontuka"

Peseprubrit ypok. O6001eHNE 1
166 cucreMarusanus 3Haauii o treme "OCHOBBI
CTO"

Peseprubrit ypok. O6001eHNE 1
167 cUCTeMaTH3allusl 3HaHU 10 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBubIit ypok. O6001IeHNE 1
168 cUcTEMAaTH3alns 3HaHui 110 Teme "Pusuka
atoma"

PesepBusiit ypok. O6001IeHE U
169 cUcTeMarTu3alus 3HaHui 1o teme "dPusuka
ATOMHOTO Si/Ipa ¥ 3JICMCHTAPHBIX YaCTHII"

PesepBHrlit ypok. O600IeHE U
170 cucTeMaTu3alus 3HaHUM 1o TeMe
"OneMeHThl acTpoPpu3nKu"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

10







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 11 kinacc/ Kacesino B.A., O61iecTBO ¢ orpaHu4eHHON
0TBETCTBEHHOCTHIO «IPODA»; Axkinonepnoe obiectso «M3gaTenscTBo

«HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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