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2023 -2024y4eOHnpIii TOJ

NHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no (usuke Ha ypoBHE CpeaHEro oOumiero odopa3oBaHusl pa3zpaboTaHa Ha
OCHOBE IIOJIO)KEHUH U TpeOOBAHMU K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOMU
nporpaMmsbl, mnpeactaBieHHbIx B @I'OC COO, a takxke ¢ yu€roMm denepaibHOl padboueit
nporpammbl Bocnutanus ¥ KoHuenuuu npenojaBaHusi yueOHoro mnpenmera «Pusnka» B
oOpa3oBarenbHbIX oOpranumzauusx Poccuiickoii @enepanuu, peaqn3ylOUUX OCHOBHBIE
o0pa3oBaTebHbIE POrPAMMBI.

[Iporpamma 1o ¢Qusuke ompexaenser o0sA3aTeIbHOE MPEIMETHOE COAECpKaHUE,
yCTaHABIUBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUCHHS TEM U Pa3fesioB y4eOHOTO
npeaMeTa ¢ y4y€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKU Yy4eOHOTO
npolecca, BO3PAaCTHBIX OcoOeHHocTell oOydaromuxcs. Ilporpamma mno ¢usuke naér
NpECTaBICHUE O LENsIX, COAEP>KaHUH, 001Iel cTpaTernd 00y4eHus, BOCTIUTAHUS U Pa3BUTHS
oOy4arommxcs cpeacTBaMu yueoHoro npeamera «dusnkay Ha yriayOiaEHHOM YpOBHE.

Nzydenne kypca ¢Gu3MKH yrayOnEHHOrO YPOBHS TO3BOJISIET peain30BaTh 3a7aduud
npo¢ecCHOHaTbHON OpUEHTAIMH, HAIIPABJICHO Ha CO3/IaHUE YCIOBHUH IS IPOSIBICHHS CBOUX
UHTEJUIEKTYalbHbIX W TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOy4YaroIUMCs, KOTOpBIE
HEOOXOAMMBI JUIsI TPONOJDKEHUS 00pa3oBaHUSI B OpraHu3alusax Mpo(hecCHOHATHBOTO
00pa30BaHUsI MO PA3INYHBIM PUZUKO-TEXHUYECKUM U MHKEHEPHBIM CIEIIMaIbHOCTSM.

B nporpamme no gusuke onpeaenstoTcsa IUIaHUPYEeMble pe3ysbTaThl OCBOEHUS Kypca
(¢u3nKn Ha YpOBHE CpeaHero ooOuero oOpa3oBaHUsS: JMYHOCTHBIE, METAalpeAMETHBIE,
npeaMeTHble (Ha yriIyOn€HHOM ypoBHE). HaydyHO-MeToAoaoruyeckod OCHOBOM ISt
pa3paboTku TpeOOBaHUM K JIMYHOCTHBIM, METANpPEIMETHBIM U NPEIMETHBIM pe3ysbTaTaM
oOy4Jaromuxcs, OCBOMBUIMX TMpOrpaMMy 10 (U3MKE HAa YPOBHE CpPEIHEro OOIIero
00pa3oBaHUsI HA YIITYOJIIEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-/IEATEIbHOCTHBINA MOIX O/,

IIporpaMMma 1o ¢pu3MKe BKIIOYAET: IUIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (hU3UKU

Ha yriyoJIEHHOM YPOBHE, B TOM
qyciie MPEAMETHbIE pe3ylbTaThl MO TrojaM OOyYeHHs; COJAep)KaHUE

yuyeOHoro npeamera «Pu3nka» 1o rojgaM O0O0y4YeHUs; TEMATUYECKOE
IUTAaHUPOBAHUE 110 rOJIaM O0yUYEHUsI.

[Iporpamma 1Mo (¢u3MKe WMEET NMPUMEPHBIA XapaKTep M MOXKET OBITh HCIOJb30BaHa
YUUTEISIMU (DU3UKH JJIST COCTABIICHUS CBOUX Pa0OUMX MIPOTPAMM.

[Iporpamma 10 (U3WKE HE CKOBBIBACT TBOPYECKYIO WHHUIIMATUBY YUYUTEICH W
NIPEIOCTaBISAET BO3MOXKHOCTH IS peaTN3allid Pa3IMIHBIX METOAMYECKUX TOIXOI0B K
npenojaBaHuio GU3NKUA Ha YrIyOJIEHHOM YpPOBHE MPHU YCIOBUM COXpaHEHUs 005S3aTelbHON
YacTH COJEP’KaHMs Kypca.

du3nka Kak Hayka O HamOoyiee OOIMX 3aKOHAX IPHUPOJLI, BHICTYMas B KadecCTBE
y4eOHOTrO TpeIMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIN BKJAJ B CHUCTEMYy 3HAaHUUA 00
okpyxarormeM mupe. [IkonbHbI Kype Gu3uKNn — cucTeMo0oOpa3yromuii  IJIsi eCTECTBEHHO-
HAyYHBIX y4E€OHBIX MPEIMETOB, MMOCKOIBKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE IMTPOIIECCOB
U SBJICHUH, W3y4aeMbIX XUMHEH, Owojorueil, ¢uzmdeckord reorpadueld U acTPOHOMHUEH.
Hcnonp3oBanne W aKTHBHOE MPUMEHEHHE (PU3NYECKUX 3HAHWKA OIPEACIUIO XapakTep M
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OypHOE pa3BHUTHE Pa3HOOOPA3HBIX TEXHOJOTUN B chepe IHEPTreTUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, MOJy4YEHHUs] HOBBIX MAaTEpUajoB C 3aJaHHbIMHU CBoilcTBamu. M3yueHue ¢uzuku
BHOCUT OCHOBHOM BKJaJ B (OPMHUpPOBAHME ECTECTBEHHO-HAYyYHOM KapTHHBI MUpa
oOyuaromierocsi, B GOpMUPOBaHWE YMEHUH NPUMEHITh HAYYHBIH METO]| MO3HAHUS TPHU
BBINIOJIHEHUU UMHU Y4E€OHBIX UCCIEA0BaHUM.

B ocHOBY kypca (u3uku Ha ypoBHE CpemHEro o0Iero oopa3oBaHUS TOJOXKEH DI
uzieil, KOTOpble MOXKHO pacCMaTpHUBATh KaK MPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoea yenocmnocmu. B cOOTBETCTBUM C HEW KyPC SBISAETCA JIOTUYECKHU 3aBEPIIEHHBIM,
OH COJIEP’KUT MaTepuai U3 BCEX Pa3lesioB (PU3MKH, BKIIIOYAET KaK BOMPOCH! KJIACCHUUECKOMH,
TaK U COBPEMEHHON (PU3UKHU.

Hoea zenepanuszayuu. B cooTBETCTBUM C HeW maTepuan Kypca (QU3UKU 0O0bEeTUHEH
BOKpYT (u3nueckux teopuil. Benymmum B kypce siBisiercst GopMupoBaHHUe NPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE  peanuzanus  npeamnosiaraeT  HUCMHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNIa (PU3NYECKON HAayKH, OCMBICICHUE CBSI3U pPa3BUTHUS (DU3UKH C
pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U SKOJIOTMYECKUMU
npoOIeMamMH.

Hoea npuknaonoi mnanpaenennocmu. Kypc ¢usuku yriayOn€HHOIO  ypOBHS
OpeanojaraeT 3HAaKOMCTBO C IIHPOKHUM KPYIOM TEXHMYECKHX U TEXHOJIOTMYECKUX
NPWIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs HA YpPOBHE OOLIUX
IPEICTABIICHUI U COBPEMEHHBIE TEXHUUECKUE YCTPOIMCTBA, M TEXHOJIIOT M.

Hoen rkonocuzayuu peanusyercs IMOCPEICTBOM BBEICHUS AJIEMEHTOB COJEp)KaHUS,
NOCBSIIEHHBIX IKOJIOITMYECKUM ITPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbl C PA3BUTHEM
TEXHUKM W  TEXHOJIOTMH, a Takke o00CyXIeHus mnpoOjeM  palrOHAIbHOTO
IPUPOAOIOIB30BAHUSA U SIKOJIOTHYECKON O€30MacCHOCTH.

OcBoeHue coaepkaHHs NPOrpaMMbl 1O (QHU3UKE [OKHO OBITh MOCTPOCHO  HA
OPUHIMIAX CUCTEMHO-/IEATeNIbHOCTHOrO mnoaxona. [ns ¢usuku peanuzauus 3TUX
OPUHLIMIOB Oa3upyercs Ha HCIONb30BAHUU CaMOCTOSITEIBHOIO 3KCIEPHUMEHTa Kak
HOCTOSIHHO JAeHCTBYIOLIEro ¢akropa yuyeOHoro mnporecca. s yrinyOoaéHHOro ypoBHS — 3TO
CHUCTEMA CAMOCTOSITEIIBHOIO YUYEHHYECKOI'0 3KCIEPUMEHTA, BKIIOYAIOUIEro (PpOHTaNIbHbIE
YUYEHUYECKHE OMBITHI MPU M3yUYEHUH HOBOTO MaTrepuania, JjaboparopHbie pabOThl U pabOTHI
npakTukyma. IIpu 3ToM BO3MOXKHBI JiBa criocoba peanus3anuu GU3N4YEecKoro mpakTukyma. B
IEPBOM cllydyae MPaKTUKyM MpoBoautcs imbo B koHme 10 u 11 kmaccoB, nubo mocie
NEPBOTO W BTOPOrO TOJYTOAuUN B KaXKIOM M3 O3THUX KiaccoB. Btopoit cmoco® — 310
UHTEerpauus paboT MPakTUKyMa B CHCTEMY JIaDOpAaTOPHBIX padOT, KOTOpbIE MPOBOJATCS B
nporecce u3ydeHus paszzgena (temsl). I[Ipu 3ToM mox paboTramMu NpakTHKyMa IOHUMAETCS
CaMOCTOSITEJILHOE HCCIIEOBAHUE, KOTOPOE IPOBOAUTCS IO PYKOBOJACTBY CBEPHYTOIO,
00001IEHHOr0 BHJ1a O€3 MOIIAaroBOil MHCTPYKIIHH.

B nporpamme no ¢u3mnke cucreMa y4eHHYECKOro 3KCIEPUMEHTa, JaO0opaTOPHBIX padoT
U TNpaKTUKyMa NpeJCTaBlI€Ha €IWHBIM IepedyHeM. BpiOOp TemaTuku uis 3TUX BHJIOB
YUYEHUYECKUX MPAKTUYECKHX pPabOT OCYHIECTBISIETCA YYaCTHUKaMHU 0Opa30BaTEIbHOTO
mpolecca UCXOAsl U3 OCOOCHHOCTEW MOYpOYHOIO IJIAHUPOBAHUS M OCHAIEHHS KaOuHeTa
¢usuku. Ilpu sTom oOecreunBaercsi OBJAJCHHE OOYUYAIOIIMMUCSH YMEHUSIMHU IPOBOIUTH
OpsiMble M KOCBEHHBIE M3MEPEHMsI, UCCIEOBAHUS 3aBUCHUMOCTEN (PU3UYECKUX BEIIUYUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAeNseTcsl PElIeHUI0 pAacu€THBIX M KayeCTBEHHBIX 3anay. [lpu

OTOM IJIA paC‘IéTHBIX 3ajlad IPpUOPUTCTOM SBJISKOTCS 3agadrd C SABHO SaﬂaHHOfI H HCABHO
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3aJlaHHOW (U3NYECKOM MOJIENbI0, TO3BOJISIIOIIME TPUMEHSATh HM3yYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOIrO pasjiesa Kypca, TaKk U UHTETpUpys NpUMEHEHUE 3HAHUU U3
pa3HbIX pa3fenoB. 11 KayecTBEHHBIX 3aJlad IPUOPUTETOM SIBISIOTCA 3aJaHus Ha
00BsICHEHHE/TIpEICKa3aHue MPOTEeKaHUs (PU3NYECKUX SIBJICHUHN U MPOIIECCOB B OKPYIKaIOIIEH
KU3HU, TpeOyromue BbIOOpa  (PU3NYECKOW MOAENM s CHUTyallud IPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpedboBanusimu DPI'OC COO k wmaTepuasbHO-TEXHUYECKOMY
o0ecreyeHunto y4eOHoro npouecca Kypce (pU3uKH yriryoJIEHHOIO YPOBHSI HA YPOBHE CPEHETO
oO1ero oopa3oBaHUs JOJKEH M3Y4aThCsA B YCIOBUSAX MpEAMETHOro KabuHera. B xaOunere
bU3UKH MOMKHO OBITH HEOOXOAUMOE J1labopaTopHOE O0OpYAOBaHUE ISl BBIIOJHEHUS
YKa3aHHBIX B MpPOTrpaMMe Mo (PU3MKe yYEHWIECKUX OMBITOB, Ja0OPaTOPHBIX paboT U paboT
PAKTUKYMa, a TaKXKe JeMOHCTPAIMOHHOE 000pY10BaHUE.

JlemoHCTpanmoHHOe 00OpyAoBaHUE (OPMHUPYETCS B COOTBETCTBUU C TMPUHITUTIOM
MUHUMAaJIbHOM JOCTaTOYHOCTH W 00ECIeUrBaET MOCTAHOBKY MEPEUYUCICHHBIX B Iporpamme
10 (pU3MKE KIFOUEBBIX IEMOHCTPALUI ISl UCCIIEIOBAHUS U3YYaeMbIX SIBIIEHUHN U MPOLIECCOB,
SMIHUPUYECKUX U (PYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JlabopatopHoe 000pyOBaHUE ISl YYEHUUYECKUX MPAKTUUECKUX paboT ¢popMUpyeTcs B
BUJIE TEMAaTHYECKMX KOMIUIEKTOB U 00ecreuynBaeTcs B pacuére OJHOTO KOMIUIEKTa Ha JIBYX
oOy4aromuxcs. TemaTuueckue KOMIUIEKTHI J1a0OpaToOpHOTro 0OOpYy/IOBaHUS HOJKHBI OBITH
HOCTPOEHBI Ha KOMIUIEKCHOM HCIIOIb30BaHUH aHAJIIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUIE IIU(PPOBBIX JIAOOPaATOPHIl.

OCHOBHBIMM ~ LIEJISIMM ~ M3Y4YeHUS (QU3MKKM B O0IIEM OOpa30BaHUM  SBIISIIOTCA:

(dopMupoBaHuE UHTEpPECA U CTPEMIICHUST 00YUaIOIUXCSI K HAYYHOMY M3yUYEHHUIO
OPUPO/bI, PA3BUTUE HUX MHTEIUJIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH; pa3BUTHE

NPEICTABICHUNA 0 HAYYHOM METO/I€ O3HAHUA U (POPMUPOBAHHE
UCCJIEIOBATEIBCKOIO0 OTHOIIEHUS K OKPYXAIOUUM SIBJICHUSM; (OPMHUPOBAHHE HAYYHOI'O

MHPOBO33pPEHUS KAK pe3yJIbTaTa U3y4yeHUs: OCHOB
CTpOEHHUsT MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB (U3UKH; (HOPMUPOBAHHE YMEHUU

OOBSICHATD SIBJICHUS C UCTIONB30BAHUEM (PU3UUECKUX
3HAaHUW W HAYYHBIX JOKa3aTeNbCTB; (POPMHUPOBAHUE MPEICTABICHUM O pONU (PU3UKU IS

Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TE€XHUKH W TEXHOJOTHH; pPa3BUTHE NPEICTABICHUNA O BO3MOXKHBIX
cdepax Oynyuel npodecCuOHaIbHON AESITEIbHOCTH, CBI3aHHBIX C (PU3UKOM, MOATOTOBKA K
JanbHeieMy 00y4eHHUIO B 3TOM HAalpPaBIICHUH.

JlocTrkeHne 3TuX Leneil o0ecneuynBaeTcsl PelieHHEeM CIIEAYIONMX 3aa4 B MPOLECCe
u3ydeHus: Kypca (GU3MKKM Ha YpOBHE CpeaHero oo6Iero oOpa3oBaHUsA: NPUOOpETEHHE
CHUCTEeMbl 3HAHUM 00 OOIUX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIOYAs
MEXaHUKY, MOJICKYJISIPHYIO (U3UKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI
acTpodu3uku; GopMUPOBAHUE YMEHHUM MPUMEHATh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSCHEHUS
bu3nYecKuX SIBICHUN B IPUPOJE U JUIS IPUHATHS NPAKTUYECKUX PEIICHUI B MOBCEIHEBHOU
’KU3HU; OCBOCHUE CIIOCOOOB PELICHUS Pa3IUYHbIX 33/1a4 C SBHO 3a/IaHHON (hU3UYECKO
MOJIENIBIO, 3a/lady, MOJAPa3yMEBAIOIIMX CAMOCTOATENbHOE CO3JaHHEe (PU3UYECKOW MOIENH,

aJICKBaTHOM YCJIOBUAM 3aJa4d, B TOM YMCJIE 3a]a4 MHKEHEPHOI'O0 Xapakrepa; INOHHMAaHUE
(u3MYECKNX OCHOB U MPUHLIUIIOB JEHCTBUSA TEXHUYECKUX YCTPOUCTB U

TCXHOJIOI'HMYCCKHUX IMPOLCCCOB, UX BJIMAHHUA HAa OKPYKAIOIMIYIO CPCAY, OBJIAACHHUC MCTOAaMM
CaMOCTOATCIIbHOI'O INIAHUPOBAHUA U IIPOBCACHUA



bu3HUeCKUX OJKCIIEPUMEHTOB, aHajdu3a M WHTEpHperanuu WHOOpPMAIH, OMNpeaeiIeHUs
JIOCTOBEPHOCTH TOJIYy4YEHHOTO pe3yJibTaTa; CO3JaHHe YCIOBUWA MJisi Pa3BUTUS YMEHUU
MMPOEKTHO-UCCIIEIOBATENBCKOM,

TBOPYECKOM  JIEATEIBHOCTH; pa3BUTHE WUHTepeca K cdepam mnpodeccuoHaIbLHON
JICATEIbHOCTH, CBSI3aHHOM
¢ (PM3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OPI'OC COO yrinyOnéHHBIA YpOBEHb H3Y4YEHHUS
yueOHoro mnpeamera «®du3uka» Ha YpOBHE CpeIHEro OoOIIero oOpa3oBaHMs BbIOMpaeTcs
00 yYarOIIMMHUCS, TUTAHUPYIOITUMHU TTPOJ0JKEHNE 00pa30BaHMs 10 CIIEUATBLHOCTSIM (DU3UKO-
TEXHUYECKOro poduis.

OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX HJisi M3ydeHus Gu3uku (yriryOJeHHBIN
ypoBeHb) — 340 yacoB: B 10 kmacce — 170 gacoB (5 wacoB B Henenwo), B 11 kmacce — 170
4acoB (5 4acoB B HEAEIIO).

[Ipennaraemsbiii B mporpamme 1no (Gpu3Mke MnepedyeHb JadopaTOPHBIX M MPAKTUYECKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUWUTENb JENaeT BHIOOp MpOBEACHHS 1a00paTOPHBIX
paboT U OMBITOB C Y4ETOM HHIMBUIYATBHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

B nporpamme no ¢gusuke Kaxaoro kiacca mpeiaractcs pe3eps BpeMEHHU, OTBOJUMBIN
Ha BApUATUMBHYIO YacTh NPOrPaMMbl, COAEp>KaHUE KOTOPOM (opMHpyeTCcs y4aCTHHUKAMU
oOpazoBaTenbHOrO Mnporecca. JIlrobast pabouast mporpaMma JI0JKHA MOJIHOCTBIO BKJIIOYATh B
ce0s cozeprkaHue JaHHOM MpOrpamMMbl 1o (pusuKe.

COJEPXXAHME OBYYEHUA

11 KJTACC Pa3pea 4. DiIeKTPOAMHAMUKA

Tema 4. Macnummnoe no.e

B3anmopelcTBue MOCTOSHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHOE TOJIE.
Bekrop marautHOM nHAYKIMU. [IpUHIUIT CYTIEpIIO3ULIMM MATHUTHBIX TIOJIEH.
JIMHMY MarHUTHOW UHIYKIIHH.

MarnuTHoe noJjie TPOBOJIHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKU KM KPYTrOBOTO
BUTKa). OnbIT Dpcrena.

Cua Amnepa, €€ HalpaBICHUE U MOYJIb.

Cuna JlopeHiua, e€ HampaBlIeHME M MOJyJb. J[BHKEHUE 3apsHKEHHOM YacTHUIbl B
OJTHOPOJHOM MarHuTHOM nojie. Pabora cuisl Jlopenua.

MarnauTHoe nosne B Bemectse. DeppoMarHeTrky, rnapa- U IMaMarHeTUKH.

TexHuyeckre ycTpoMCTBa M TEXHOJOTMYECKHE MPOLIECCHI: MPUMEHEHUE MOCTOSHHBIX
MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, JEKTpoABUraTenb Skobu, yckopurtenu
3JIEMEHTAPHBIX YACTHL.

JleMoHCTpaLuu

Kaptuna nuHMI MHIYKIMM MarHUTHOTO TOJIA IOJIOCOBOIO M MOJKOBOOOPA3HOIO
MOCTOSIHHBIX MarHUTOB.

KapTtuHa 5nuHMIA MarHUTHOM WHIAYKUMU IO JUIMHHOIO NPSIMOrO MPOBOJHHMKA U

3adMKHYTOI'O KOJIBLICBOI'O ITPOBOJHHKA, KATYIIKKN C TOKOM.
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B3aumoperictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cunbl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

HaGmronenue nBU»KeHUs My4yKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHiMn  AEHCTBUSA  BIEKTPOM3MEPUTENHHOrO NpuOOpa MarHUTORIEKTPUUECKON
CHUCTEMBI.

Vuenuuecxkuii  skcnepumenm,  nabopamopHvie  pabomsi,  NPAKMUKYM
HccnenoBanre MarHuTHOTO TIOJISL TOCTOSITHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppoOMarHeTUKOB.
HccenenoBanne 1eUCTBUSA TOCTOSHHOIO MAarHUTa Ha PaMKY C TOKOM.
N3mepenue cubl AMriiepa.

HSy‘—ICHI/Ie 3aBUCHUMOCTH CHUJIbI AMnepa OT CHUJIbI TOKA.
OnpeneneHHe MarHUTHOM HMHAYKIOIUHX Ha OCHOBC U3MCPCHUA CHIIbI AMHCpa.

Tema 5. dnekmpomacHumnan UHOYKYUA

SBiIeHUE DJIEKTPOMArHUTHOM MHAYKIMU. [ToTOK BekTopa MarHMTHOW MHAykiuu. DJC
WHJIYKIUA. 3aKOH AIEKTPOMArHUTHOU nanykuun @apanes. Buxpesoe
anekTpuueckoe mosue. Toku Dyko.

OJIC uHAYKUIMY B POBOJIHUKE, ABUKYIIEMCSI B OJJTHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karyllika WMHAYKTUBHOCTA B IEMM IIOCTOSHHOTO TOKa. SIBIeHHE
camonHaykuuu. JJIC caMOMHIYyKIUN.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: HWHIAYKIMOHHAS II€Yb,
COJICHOUJI, 3aIl[UTa OT AJEKTPU3AIMHU TEJI PU JIBUKECHUU B MAarHUTHOM T10JI€ 3€MJIH.

JlemoHcTpanuu

HabGnronenue siBieHus 3J1€KTPOMAarHUTHOM UHYKLIHH.

UccnenoBanue 3aBucuMoctd DJ[C HHIYKIMU OT CKOPOCTH U3MEHEHUS MarHUTHOTO
IIOTOKA.

[IpaBuio Jlenna.
[Tanenne marauTa B aJIFOMUHHUEBOM (MEIHOM) TpyoOe.
SBneHue CaMOMHAYKITUU.

UccnenoBanue 3aBucumMoctd IJIC caMOMHIYKIIUU OT CKOPOCTU U3MEHEHHUS CHIIBI TOKA
B LICTIN.

Vuenuuecxkuii  skcnepumenm,  nabopamopHvie  pabomsi,  NPAKMUKYM
HccnenoBanue sBIeHUS 3JIEKTPOMArHUTHOW MHYKIUU.

OmnpenerneHne WHAYKIIMA BUXPEBOIO0 MArHATHOT'O TTOJISL.
HccnenoBanuie sBICHUS CAMOWHTYKITUH.
COopka MozIeNH JIEKTPOMArHUTHOT'O TeHEepaTopa.

Pa3gen 5. Kosie0anus M BOJIHBI

Tema 1. Mexanuueckue Koneoanus



Konebarensnas cucrema. CBOOOIHBIC KOTEOAHMS.

['apmonuueckne konebanus. KuHemaThueckoe ¢ JAUHAMUYECKOE  OIHUCAHUE.
DHEpPreTuueckoe OnucaHue (3aKOH COXpAaHEHUsS MEXaHWYECKOM »Hepruu). BeiBon
JTUHAMUYECKOTO OIMCAaHMUS TapMOHUYECKMX KOJIEOAaHMH U3 MX DHEPreTUYECKOro M
KUHEMATU4YECKOT0 OMUCAHUS.

Ammutyna u dasza xonebanuid. CBs3b aMILTUTY Bl KOJICOAHUN MCXOMHOW BEITUYHHBI C
aMILTUTYIaMU KoJie0aHUM €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon w wyactora komebanuii. Ilepmom wmanbix CBOOOAHBIX  KoJeOaHUU
MaTeMaTU4YeCcKOoro MastHuka. [leproa cBoOOOAHBIX KOJI€OaHU MTPY>KUHHOTO MAasTHHUKA.

[lonsitTue o 3aryxarommx KonebaHusix. BrviHyX)1neHHble KkoyeOaHus. Pe3oHaHc.
Pesonancuas kpuBas. BnusiHue 3aTyxaHusi Ha BUJ] pe30HAHCHON KPUBOM. ABTOKOJIEOAHMS.

TexHu4yeckre yCTPOMCTBA U TEXHOJIOIMYECKHUE MPOIIECChl: METPOHOM, Yachl, Kaudelu,
MY3BbIKaTbHBIE HHCTPYMEHTHI, cericMorpad.

JdemoHcTpanuu

3anuck K0ne0aTeIbHOTO IBHKEHUSI.

HaGnronenre HE3aBUCMMOCTH TEpUOJAa MajblX KoJieOaHMH Trpy3a HAa HUTH  OT
aAMILTUTY/IbIL.

HccnenoBanue 3aryxarouux KoJjieOaHUM ¢ 3aBUCMMOCTH IE€pUOAa CBOOOJHBIX
KOJI€OaHUI OT CONPOTHUBIICHHUS.

HccnenoBanue konebaHWil rpy3a Ha MacCHUBHOW MPYKHUHE C IENbIO (HOPMHUPOBAHUS
Ipe/ICTaBlIeHU 00 U1eaTbHON MOJENH NMPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHWUsI DPHEPTUH MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

UccnenoBanrie BBIHYXAEHHBIX KonebaHuil. HalOmronenue

pe30oHaHca.

YdeHn4ecKni 3KCIEPUMEHT, JJAa00paTOpHbIe padoThl, MPAKTUKYM

W3mepenue neproga cBOOOIHBIX KOJeOaHUI HUTSHOTO U NMPY>KUHHOTO MAasTHUKOB.
N3ydyeHune 3aKOHOB JBUKEHUS Tela B X0e KoJieOaHU Ha yIPYTrOM IMOJBECE.
N3yyeHue nBMKEHUS HUTSHOIO MasiTHUKA.

[IpeoOpa3oBaHue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTATYAbl 3aTyxarolmux KkoneOanuil. MccrnenoBanue
BBIHYK/ICHHBIX KOJI€OaHUI.

Tema 2. InekmpomazcHumHnsle KoneOAHUA

KonebarenpHblii koHTYp. CBOOOIHBIE 3JEKTPOMATHUTHBIE KOJEOAHUS B HICATBHOM
kosiebaTenbHOM KoHType. @opmyna Tomcona. Csi3p aMIUIUTYBI 3apsiia KOHAEHCATOpa C
aMIUTUTYI0M CUJIbI TOKA B KOJIEOATEIHLHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B UACAITBHOM KOJIe0AaTeTbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMarHuTHele KoyieOaHUs. BbIHYX/JI€HHbIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHMUsI.

[lepeMenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JEUCTBYIOLIEE
3HAUEHHE CWJIbl TOKA W HANpPSDKEHUS NPHU Pa3audyHoOi (opMe 3aBUCUMOCTH IMEPEMEHHOTO
TOKa OT BPEMEHH.

CuHyconJanpHbIi TNEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M  KaTyllKa

VMHIYKTUBHOCTH B LIENM CHHYCOMJAJIBHOIO NEPEMEHHOI0 TOKa. PesoHanc TokoB. Pe3onanc
HaIIPsKEHUMN.



Uneanbubiii Tpanchopmartop. [IponsBoacTso, nepepava u noTpedIeHne dJIEKTPUIECKON
SHEPTHH.

DKOJIOTUYECKHE PUCKH MPHU MPOU3BOJICTBE AIEKTPOIHEPTUU. KynbTypa MCOIb30BaAHUA
3JIEKTPO3HEPTUU B MIOBCEIHEBHOU KU3HMU.

TexHuueckne yCTPOMCTBA M TEXHOJOTHYECKHE IMPOLECCHI: INEKTPUYECKUN 3BOHOK,
TE€HEepaTop MEPEMEHHOr0 TOKA, JIMHUHU JIEKTpOIepeaay.

JleMoHCcTpanuu

CBOOOIHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThl CBOOOHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIECOaHMIA.

['eHeparop He3aTyXarIIUX JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOT O reHeEpaTopa.

BoiHyX1IeHHbIE CHHYCOUATbHBIE KOJICOaHUSI.

Pe3uctop, kaTynika MHIYKTUBHOCTH U KOHAEHCATOP B LEMH MEPEMEHHOTO TOKA.

Pe3onaHc npu nociie10BaTeIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTH U
KOHJIEHCATOpa.

YeTpolicTBO W MpUHIMN JACUCTBUS TpaHchopmaTtopa. Momensb

JIMHUH 3JIEKTPOIepeaavu.

Vuenuueckuii sxcnepumenm, nabopamophvle pabomsi, npaxmuxkym VI3yueHnue
TpaHchopmMaropa.
HccnenoBanne  TNEpEeMEHHOTO  TOKa  4Yepe3  IOCIENOBATEIbHO  COCTUHEHHBIC
KOH/ICHCATOP, KaTYIIIKy U PE3UCTODP.
Habmronenue 3meKTpOMarHUTHOTO PE30HAHCA.
UccnenoBanre pabOThl HCTOYHUKOB CBETA B IIEMHU TIEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaAHUMHbLE G0IHbL

MexaHudeckue BOJHBI, YCIOBUSL MX pacnpocTpaHeHus. [lonmepeuHblie U TpoAOJbHbIE
BOJIHBL. llepuoz, CKOpOCTh pacnpoCTpaHeHHs M JUIMHA BOJIHBI. CBONCTBA MEXAHWYECKHUX
BOJIH: OTpa)kKEHUE, IIPEIOMIIEHUE, NHTep(epeHus U TudpaKius.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHNE OKPYKAIOLIEN CPEBI.

DONEeKTpOMArHUTHBIE BOJIHBI. Y CIIOBUSL U3JTyYEHHUS 3JIEKTPOMATrHUTHBIX BOJH. B3anmHas

— —

opuenTarus Bekropos E, B, U B anexrpoMarnutHoil BOIHe.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)XXE€HUE, MPEIIOMJIEHUE, NOJsSIpU3aLMs,
uHTepPepeHrs 1 nudpakiius.

[[Ixana 37€KTPOMarHuTHHIX BOJIH. [[pMEHEHNE 2IIEKTPOMarHuTHEIX BOJIH B TEXHUKE U
OBITY.

[TpuHLMTIBI paguOCBsI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEbI.

TexHnueckue YCTPOMCTBA U IIPAKTUYECKOE [IPUMEHEHHUE:

MYy3bIKaJIbHbIE HHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenegon, CBY-
1eYb, yJIbTPAa3BYKOBAs JUArHOCTUKA B TEXHUKE U MEAULIMHE.

JleMoHCTpauu
O6pa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.



Konebmomeecs Teno Kak MCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

HaGmonenmne orpakeHus ¥ MPETOMIICHHS] MEXaHUYECKHUX BOJTH.

Habmonerne natepdepeHunu U Audpakiud MEXaHUIeCKUX BOJIH.

AKYCTUYECKHN pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro MpruMeHeHHe.

HabnroneHue CBs3UM TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM W YacTOTOH
KOJIeOaHHI.

HccnenoBanne CBOWMCTB DJIEKTPOMArHUTHBIX  BOJIH: OTPaKEHUE, MPEIOMIICHUE,
noJspuzanus, 1udpakius, nHTepdepeHIus.

O6HapyxeHue nHPaKPaCHOTO U YIAbTPahUOIETOBOTO U3TyUCHU.

Vuenuueckuii skcnepumenm, nabopamopuvle pabomsi, npaxmuxkym VI3yuenue
[apaMeTPOB 3BYKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa

[IpssMOIMHENHOE PaCIIPOCTPAHEHUE CBETA B ONHOPOAHOM cpene. JIyu cBera.
To4edHbI HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n300pakeHnii B TIOCKOM
3epkaie. Chepruueckue 3epkana.

[Tpenomnenue cBera. 3aKOHbl MPEJOMJIEHUS CBeTa. AOCOIIOTHBIA IOKa3aTelb
npesomiieHusi. OTHOCUTENbHBIN MOKa3aTesb npenoMieHus. [locToSHCTBO YacTOThl CBETa U
COOTHOILIIEHHE JUIMH BOJIH IPU IEPEXOJE MOHOXPOMATHYECKOIO CBETa 4YEepe3 TIpaHULly
pazziena IByX ONTUYECKHUX CPE]l.

Xon myderi B mpusme. ucnepcus cBera. CrnoxkHbIi coctaB 6emoro cBera. L[Ber.

ITosnHOE BHYTpEeHHEE OTpaykeHUE. [IpenenbHbIi yroil MOJIHOr0 BHYTPEHHETO OTPayKEHUS.

CoOuparomine u pacceuBaromue JauH3bl. ToHkas nuH3a. DOKYCHOE pACCTOSHUE H

ONTUYECKasi CUJIa TOHKOM JVH3BL. 3aBUCUMOCTh (OKYCHOTO pPacCTOSTHUS
TOHKOM C()eprueCKOM JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOI O MOKA3aTeNs IPETOMIICHHUS.

dopmyiia TOHKOW JIMH3bL. Y BEIUYCHHE, 1aBAEMOE JIMH30M.
Xox nyda, IPOIIEAIETO JMH3Y MO IMPOU3BOJBHBIM YIJIOM K €€ IJJaBHOW ONTUYECKOH

ocu. [Toctpoenne n300pakeHMT TOUKU U OTpe3Ka MPSIMO B COOMPAIONITUX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEeMaX.

OnTuueckue npudopsl. Pazpemaromas cmocoOHOCTh. [71a3 kKak onTryeckas cUcTeMa.

[Ipenensl NpUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

BonnoBas ontuka. Watepdepenuus cBera. KorepeHTHble HCTOUYHUKU. Y CIOBUS
HAOJIIOICHUSIT MaKCMMyMOB W MHHUMYMOB B HWHTEpPGEPEHIIMOHHOW KapTHUHE OT JBYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMepsl KilaccuyecKux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuvoHHas pemérka. YciaoBue HAOMIOIEHUS TJIABHBIX
MaKCUMYMOB TpH MaJICHUH MOHOXPOMATUYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTPONCTBA M TEXHOJIOTMYECKUE IMPOLIECChl: OYKH, JIyla, MEPUCKOII,
doToamnmapar, MEUKPOCKOII, TTPOCKITMOHHBIN amnmapar, MPOCBETICHUE ONTHKH, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA.



JemoHcTpanuu

3aKOHBI OTPAKECHHUSI CBETA.

HccnenoBanrie npeoMIIeHHs CBETA.

Hab6nroneHue noiaHoro BHyTPEHHEr0 OTpakeHusl. Mozenb CBETOBOIA.

HccnenoBaHnne xoAa CBETOBBIX IYYKOB Ye€pe3 IUIOCKOMAPAIIIEIbHYIO IJIACTUHY U
IPU3MY.

HccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MuKpocKomna, TeJIeCKona.

Habmronenue nntepdepeHiru ceera.

Hab6mtonenmne BeToB TOHKUX TIEHOK.

HaOnronenue nudpaximu cBera.

N3yyenue nuppakinOHHON pEIETKH.

HaGntonenune nudpakiimoHHOTo CrieKTpa.

Habmronenue nucnepcuu cBera.

HaGntonenune nonsipusanuu cBera.

[IpuMeHeHune nosiponI0B sl U3yYEHUS] MEXAaHUYECKUX HAIP SIKEHUN.

Vuenuuecxuii sxcnepumenm, nabopamoptuvle pabomul, npakmukym VIamepenue
MOKA3aTeNs MPEJIOMIICHHS CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOrO paccCTOSIHUS OT BemlecTBa (Ha MpUMEpe
KUJIKUX JTUH3).

N3mepenne poKyCcHOro pacCTOSHHS pacCEUBAIOIINX JTUH3.

[Tonyyenune n300paxeHusi B CHCTEME U3 IUTIOCKOI0 3epKaJia U JIUH3BI.

[Tomyuenue n300pa>keHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TelIecKOMMUYEeCKUX CUCTEM.

Habmtonenue nudpaxkuuu, nHTEpYEPEHINH U MOJISIPU3aLUU CBETA.

N3yuenne nonsgpuszannu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydyenune nHTep(epeHnn Ja3epHOro U3Ty4YeHUs Ha IBYX LIEISIX.

Habmonenne nucnepcun.

HaGmtonenue u uccnenoBanue AUQPPaKIMmOHHOTO CIIEKTpA.

N3mepenune IMHbI CBETOBOW BOJIHBI.

[Tony4yeHue ciekTpa U3Iy4eHUs] CBETOAMO/IA TIPU MOMOIIU TU(PAKIIMOHHON PEIIETKH.

Pa3zpnes 6. OcHOBBI ClIeIHAJIBHONM TEOPHH OTHOCHTEIbHOCTH

['paHuIBI TPUMEHUMOCTH KJIACCHUYECKON MexaHuKH. [locTynaTel cnenuanbHOW TEOpUU
OTHOCHUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  wHTepBasl. [IpeoOpa3zoBanus Jlopenma. YcnoBue
MPUYNHHOCTH. OTHOCUTENBHOCTD OTHOBPEMEHHOCTH. 3amenienue
BPEMEHH U COKpAICHUE JIJIUHBI.

DHEPrusi U UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b MacChl C SHEPTUEHN U UMITYJILCOM PEISITUBUCTCKON YaCTUIIbL. DHEPIUS MOKOSI.

TexHu4yeckre yCcTpoHCTBa M TEXHOJOTHMYECKHE MPOLECCHI: CIIyTHUKOBBIE NMPUEMHUKH,
YCKOPHTENM 3aPSIKEHHBIX YACTHII.
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YyeHnuyecKni IKCNEPUMEHT, JI1a00paTOPHbIE PA00ThI, IPAKTHKYM
OmnpeneneHue UMITYJIbCa U SHEPTUH PENIITUBUCTCKUX YacTHIl (110 ¢oTtorpadusiMm TPEKOB
3apsHKEHHBIX YACTUIl B MATHUTHOM I10JIE).

Paznen 7. KBanroBas ¢pusuka

Tema 1. Kopnyckyaapno-6011060ii oyanusm

PaBHOBecHOE TEIIOBOE H3NIyYeHHE (M3JIydeHHE aOCOIIOTHO 4YE€PHOro Tela). 3aKOoH
cMmemeHusa Buna. ['unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTHUS U UMITYILC (HOTOHA.

®oroaddext. Onbitel A.I'. CroneroBa. 3akonsl poTodpdekra. YpaBHeHre DifHIITEHA
st poroaddexra. «KpacHas rparutay hotodddekra.

JlaBneHnue cBera (B 4YaCTHOCTH, JaBJICHUE CBEeTa Ha aOCOJNIOTHO MOTJIOMIAIONIYI0 U
a0COTIOTHO OTpaxaronyro nopepxHocTh). OnbiThl [1.H. Jlebenena.

BosHoBBIE cBOMicTBA yacTull. Bonusl ne bpounda. [linvrHa BonHel e bpoins u pasmepsl
o0JacTu JIOKajdu3alMM JBIXKYIIeics yactuubl. KopmycKynasipHO-BOJHOBOM — JIyaliu3M.
Jndpakius >JeKTPOHOB HA KpUCTaJIIaX.

Cneuuduka wu3MepeHuit B  Mukpomupe. CoOOTHOILIEHUS  HEONpeaenEHHOCTEN
I'eitzenbepra.

TexHuueckue yCTpoNuCTBA U TEXHOJIOTUYECKUE MPOIECCHI: CIIEKTPOMETP, (hOTOITEMEHT,
dboTOIaTUUK, TYHHEIIbHBIM MUKPOCKOII, COJTHEUHas O0aTapesi, CBETOIUO/I.

JemoHcTpanuu

®oto3(hPeKT Ha YCTAHOBKE C IMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETo (hoTodddexra.

HccnenoBanne 3aBUCUIMOCTH COMTPOTUBIICHHS MTOJYIIPOBOJAHUKOB OT OCBEIIEHHOCTH.
Ceeroauno.

ConneuHas GaTtapes.

Vuenuveckuii  sxcnepumenm, — nabopamopuvie  pabomvl,  NPAKMUKYM
UccnenoBanue GpoTope3nucTopa.

N3mepenue nocrosinHoM [1nanka Ha ocHOBE uccieaoBanus Gporodddekra.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA Y€pPe3 CBETOAMO/ OT HAPSKCHHUS.

Tema 2. @u3uka amoma

OnwITH TIO HCCTIEOBAHUIO CTpOoeHUsI aToMa. [Imanerapnas moaens atoma Pesepdopna.

[Toctynatel bopa. M3nydenue u norionienre GOTOHOB MPH MEPEXOe aToMa C OJHOIO
YPOBHS DHEPTUH HA IPYTOM.

Buapl ciektpoB. CeKTp ypOBHEH 3HEPTrUM aTOMa BOJIOPO/A.

CnoHTaHHOE U BBIHYXICHHOE U3llyueHue ceera. Jlazep.

TexHuueckne yCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHl: CHEKTPaJIbHBIA AaHAJU3
(CTIEKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMITHIOTED.

JlemoHcTpanuu

Mogens onbita Pezepdopaa.
HabmroneHue muHEHYATBIX CIIEKTPOB.
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YCTpoiicTBO M JIeHiCTBUE CUETUYMKA WOHU3UPYIOMMX 4YacTull. OnpeneneHue
JUTUHBI BOJIHBI JJA3€PHOTO U3TyYCHUSI.

Vyenuueckuii  skcnepumenm,  a1abopamopHvie  pabomeol, NPAKMUKYM
HaOmronenue quHeyaToro cnekrpa.

HccnenoBanne CIEKTpa pPa3peKEHHOTO0 aTOMAapHOrO BOJAOpPOAAa W HM3MEpPEHUE
nocTtostHHOM PunGepra.

Tema 3. Quzuka amomHo2o A0pa u I1EMEHMAPHLIX UACHUY,

Hyxnonnas moaens sigpa ['elizenoepra—Banenko. 3apsn sapa. MaccoBoe 4nciio spa.
N3oromnsl.

PagmoaktuBHOCTh. Anb(a-pacnaz. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacmaj.
l'amma-uzinyuenue.

3aKOH PaAuOAKTUBHOrO pacnaja. PamnoaktuBHble n30TONBl B mnpupoxae. CBolcTBa
VOHU3UPYIOILETO U3JIydeHus. BinsHrue paanoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.
EcTtecTBeHHbIl (oH u3nyyeHus. Jlosumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

Anepubie peaknuu. JlenmeHnue u cuHTe3 snep. AxepHeie peakTophl. [IpoGiembl
YIPABISEMOr0 TEPMOSJIEPHOIO CHHTE3a. OJKOJIOTMYECKHE ACHEKTHI PA3BUTHUS  SAEPHOU
DHEPIEeTHUKH.

Mertozap! perucTpaluy U UCCIIETOBAHUS AIEMEHTAPHBIX YaCTHII.

OyHOaMEHTAJIbHbIE  B3aUMOJCUCTBHS.  bapuoHb, ME30HBI W  JIENTOHBL
[IpencraBnenne o CtangapTHoU Monaenu. KBapk-ritooHHAss MOJENb apOHOB.

@uzuka 3a npexnenamu CrangaptHoW Mozenu. TéMHas marepuss U TEMHas DHEPIUs.

EnunaCcTBO (prizmueckoit KapTUHBI MHPA.

TexHuyeckre yCTpPOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI: JIO3UMETP, Kamepa
Bunbcona,  saepHbBIi  peakTop,  TEpPMOSAIEpPHBI  peakTop, aTomHas  OomOa,
MarHUTHOpPE30HaHCHAsI TOMOrpadusl.

Vuenuueckuii ~ asxcnepumenm, — aabopamopuvie  pabomovl,  NPAKMUKYM
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanne paanoakTUBHOTO (OHA C HKCIMONB30BaHWEM ao3uMeTpa. M3ydenwue
MOTJIOMIEHUs OeTa-4acThIl aTFOMHUHHUEM.

Pa3zpges 8. DiieMeHTBI aCTPOHOMUM M ACTPOPUIMKH

Oranbl pa3BUTHS acTpoHOMHMH. [IpuKiIanHOE M MUPOBO33PEHUECKOE 3HAUYECHHUE
acTpoHoMuu. [IpuMeHUMOCTh 3aKOHOB (U3MKH ISl OOBSICHEHUS MPHUPOJBI KOCMUYECKUX
00BEKTOB.

Meroasl actpoHOMUYECKMX HccienoBaHUui. COBpEMEHHBIE ONTHYECKHE TEIECKOIIBI,
pasvoTENeCKONbl, BHEATMOC(epHasi aCTPOHOMHUS.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/bl, MJIAHEThI, UX BUAUMOE JIBH)KEHHE.

ConHeuHas cucreMa.

Connue. ConHevynas akTUBHOCTb. MicTounuk 3Heprun CosHIa 1 3BE3 1.

3BE3BI, WX OCHOBHBIE XapaKTEPUCTHUKHU. JlmarpamMma «CHEKTpaJbHBIA KIJIACC —
CBETUMOCTBY». 3BE3/bI INIABHOM IOCIEA0BATEIIBHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTB)
JUIS 3BE3M TJIABHOM IIOCIEAOBATENbHOCTU. BHyTpeHHee crTpoeHue 3BE34. COBpeMEHHbIE
IPEICTABIICHUS O IPOUCXOKIAECHUU U 3BOMOLMHY COJIHIA U 3BE3/. DTallbl )KMU3HU 3BE3].
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Mnneunsiii [Iyte — Hama ["anaktuka. Ilonoxenue m nBuxenue ConHua B [anaktuke.
Tunel ranakTuk. Paguoranaktuku v kBa3zapel. UEpHbBIE IBIPHI B SIAPAX FalaKTHK.

Bcenennas. Pacimpennie Beenennoit. 3akon Xa066sa. Paz0eranue ranakTuk.
Teopus bosnbioro B3peiBa. PenukToBOE H3ydeHUE.

MacmrabHast ctpykrypa Bcenennoit. Meraranaktuka. Hepeménnbie

pPOOJIEMBI ACTPOHOMUH.

Ydyennuyeckue HAOII0ACHUS

HaGnrogenust 3BE31HOrO HebOa HEBOOPYKEHHBIM TIJ1a30M C  HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN JUIsl ONpeleNieHUs] TMOJO0KEeHU HeOECHBIX OOBEKTOB  Ha
KOHKPETHYIO JIaTy: OCHOBHbIE co03Be3qusd (CEeBEepHOro NONYyHIapUs U SpKUE 3BE3IBI.
HaOmonennst B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEH U 3BE3OHBIX CKOIUICHHIA.
DuU3HYECKUN NPAKTHKYM

CrocoObl  m3MepeHuss (U3MUECKUX BEIMYMH C HCIOJIB30BAHMEM aHAJIOTOBBIX U
U(GPOBBIX  M3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX  JATYMKOBBIX  CHUCTEM.
AOCOIIOTHBIE U OTHOCHUTEJIbHBIC MOTPEIIHOCTU M3MEepeHu (u3nyeckux BenuuuH. OleHKa
TPaHULL OTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX W3MEPEHMI, MCCIEOBAHUNA 3aBUCUMOCTEN (U3MUECKUX
BEJIMYUH, IPOBEPKA NPEIJI0KEHHBIX TUIOTE3 (BHIOOP M3 padOT, OMMCAHHBIX B TEMATUYECKUX
pasnenax «Y4eHHUUeCKUil SKCIIEPUMEHT, JIa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroiiee NOBTOPEHUE

O6o0mieHne W CUCTEeMaTu3alusl COJAEpXKaHUs pas3lenoB Kypca «MexaHuKay,
«MonekynsipHas pu3nuKa U TEpMOJUHAMUKAY, «DJIEKTpoInHaMKKay, «KonebaHus u BOIHbBI»,
«OCHOBBI CIENUAIBLHON TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas (usuka», «IeMEHTHI
ACTPOHOMMH U aCTPOPUIUKU.

Pons pusmky m acTpOHOMHUH B DKOHOMHYECKOH, TEXHOJIOTHYSCKOM, COIMAIIBHOM W
TUYECKON cdepax AesTeNbHOCTH YENOBEKa, pOoidb U MECTO (U3MKU M aCTPOHOMUU B
COBPEMEHHOM HAYYHOM KAapTHHE MHpPA, 3HAYECHUE ONMUCATEIBHOM, CHUCTEMATU3HUPYIOLIEH,
OOBSCHUTEITFHON M TPOrHOCTUYECKOW (DYHKIMI (U3UUECKOW TEOpHH, posib (U3MUECKOU
Teopuu B (HOPMUPOBAHUM TIPEACTABICHUM O (PU3NYECKON KapTUHE MUPA, MECTO (HPU3NUECKOM
KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O

IIPUPOLE.
MexnpeaMeTHbie CBA3H

N3yuenne kypca ¢u3uku yriyOin€HHOro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢
y4€TOM COJEP)KATEIbHBIX MEXIIPEAMETHBIX CBS3€ C KypcaMH MaTeMaTHKH, OWOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonamus, CEA3AHHbBIE C U3YUEHUEM MeEMO006 HAYYHO20
nO3HaHuA: SIBIICHUE, Hay4yHbIH (aKT, runoresa, (u3nyueckas BEJIMYMHA, 3aKOH, TEOpHs,
HAOMIOJICHHE, OKCIEPUMEHT, MOJCIUPOBAHME, MOJAENb, HW3MEPEHHE, TOTPEIIHOCTH
U3MEPEHN, U3MEPUTENbHBIE TPUOOPHI, LIUPpOBast 1abopaTOpusl.

Mamemamuxka: Pemenue cucteMbl ypaBHeHUM. Tpuronomerpuueckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPBI
U UX TIPOEKUMH HAa OCH KOOpPAWHAT, CI0KEHUE BEKTOPOB. [IpOM3BOAHBIE 3II€MEHTaApHBIX
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bynakiui. [Ipu3Haku mogo0us TPEyroIbHUKOB, OMPEASICHHE IUIOMAAN TIOCKUX (puryp u
00BEMa Tell.

Bbuonozusa: >nekrpuyeckue SBICHUS B KUBOW TPHUPOAE, KoJeOATEIbHBIC NBUKCHUS B
KUBOM  TIPUpOJE, OKOJOTMYECKHE PUCKHM TIPH  TPOU3BOJICTBE  DAJIEKTPOIHEPIHUH,
ANIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYKAIOIIEH Cpenpl, yIbTPa3BYKOBas IHAarHOCTHKA B
MEIUITMHE, ONTUYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumusn: CTpOCHHUE aTOMOB M MOJICKYJ, KpHUCTajUIMUecKas CTPYKTypa TBEPABIX Te,
MEXaHU3MbI 00pa30BaHUs KPUCTAUTMYECKOW PEMIETKH, CIICKTPAIbHBINA aHATIHU3.

TI'eozpagpus: maruuTHBIE TIONMIOCA 3€MITH, 3aJIEKU MArHUTHBIX Py, (HOTOChEMKA 3eMHOU
MOBEPXHOCTH, cericmorpad.

Texnonocusa: pUMEHEHUE MOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB,
AJIeKTpoJBUTraTENb SIKOOM, reHepaTop MEPEeMEHHOr0 TOKa, MHAYKIMOHHAS IM€4b, JIMHUU
JJIEKTpOIiepeaad, »dJICKTPOABUTATENb, pajgap, pPaaHuONpUEMHUK, TEJICBU30p, AaHTEHHA,
tenepon, CBYU-nieup, ynbTpa3BykoBasi TUAarHOCTHKA B TEXHHUKE, MPOEKIIMOHHBIM ammapar,
BOJIOKOHHAsI ONITHKA, COJTHEUHAsI Oarapes, CITyTHUKOBBIE MPUEMHHUKH, s/ICPHAS dSHEPTeTHKA U
HKOJIOTUIECKHE aCTIEKTHI € pa3BUTHA.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEIHEI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNIBTATHl OCBOCHUS yueOHOTo mpeaMera «Du3nkay TOMKHBI OTpakaTh
TOTOBHOCTh W  CIHOCOOHOCTh OOYYaIOIIMUXCA PYKOBOJCTBOBATHCS  CHOPMHUPOBAHHOMN
BHYTPCHHECH TO3UIIMEH JIMYHOCTH, CUCTEMOW IICHHOCTHBIX OPHUCHTAIIUH, TO3UTUBHBIX
BHYTPCHHHX YOEXKIICHH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO
00IIIeCcTBa, pacIIMPEHHUE KU3HEHHOTO OIBITA U OIBITA IEATEIHHOCTH B TIPOIECCE peaTH3alliH
OCHOBHBIX HAMPAaBIICHUNA BOCITUTATEIHLHON NEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpakaaHCKOro BOCIUTAHUS:
c(hOpMHUPOBAHHOCTH TPAKITAHCKOMN MO3UIIMH 00YUYaOIIEerocs: Kak akTUBHOT'O

1 OTBETCTBEHHOT'O WICHA POCCHICKOI0 OOIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEUECKUX TYMAHUCTUYECKUX U JIEMOKPATHYECKUX
LEHHOCTEN; TOTOBHOCTh BECTU COBMECTHYIO AEATEIBHOCTh B MHTEPECAX IPAKIAAHCKOTO
o0IlecTBa, y4yacTBOBaTh B CAaMOYIPABJICHUH B 00pa30BaTEIbHOW OpTraHU3allMM; yMEHUE

B3aMMOJICCTBOBATh C COIMAIbHBIMUA UHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSAMH W Ha3HAYCHHWEM; TOTOBHOCTh K TyYMaHWUTApHOW U

BOJIOHTEPCKOM JIESITEIIbHOCTH;

2) MaTPUOTHYECKOT0 BOCTIMTAHUS

cOPMUPOBAHHOCTh ~ POCCUUCKOH  TPaKIAHCKOH  HMIEHTUYHOCTH, MATPHOTH3MA;
IIEHHOCTHOE OTHOIIEHUE K TOCYapPCTBEHHBIM CHMBOJIAM, JTOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
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C(OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHMS, ITUYECKOTO MOBEJCHHUS; CIOCOOHOCTh
OIICHUBAThH CUTYAIIUIO U TIPHHUMATH OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH, B TOM 4YHCIEC B
JeATENIbHOCTH YIE€HOTO; OCO3HAHUE JIMYHOTO BKIIA/Ia B MOCTPOCHUE YCTONYMBOIO OYAyIEro;
4) 3CTeTHYECKOr0 BOCIHMTAHMA: 3CTETUYCCKOC OTHOIICHHE K MHPY, BKJIIOYAs 3CTETUKY
HAay4HOI'0 TBOPYECTBA,
npucymiero (Gu3MYecKoi Hayke; 5)

TPYAOBOT0 BOCTIMTAHUSI:

UHTEpPEC K pa3IudHbIM cdepam MNpoPeCcCHOHATBHON MESITEIBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (M3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OymyIIei
npodeccun u peann3oBbIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh ¥ CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00J1acTh (HU3UKU
Ha TPOTSDKCHHMH BCEH JKU3HH, 6)

IKOJOIrHI€CKOro BOCMMTaHus.

c(OpMHUPOBAHHOCTH IKOJIOIMUECKOM KYJIbTYphl, OCO3HAHHE TTI00aIBHOIO XapaKTepa
AKOJIOTHYECKUX Npo0JieM; IUIAHUPOBAHWE M OCYIIECTBICHHE JIECUCTBUI B OKPY)KaIOIIEH
Cpelle Ha OCHOBE
3HAHU LEIeHd YCTOMYHUBOIO Pa3BUTHUS YEIIOBEYECTBA;
Pacmmmpenne onblTa JEATENBHOCTH JKOJIOTMYECKOM HAIPABIEHHOCTH Ha OCHOBE

UMEIOIIMXCS 3HAHUH 10 (PU3HKE; 7) MEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3UYECKON HAYKHU; OCO3HAHHUE IEHHOCTU HAyYHOW NIESITEIbHOCTH, TOTOBHOCTh B
mpolecce M3y4eHHs (PU3MKM  OCYHIECTBISTH MPOEKTHYI0O U HCCIEI0BATEIbCKYIO
JIEATENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE  YHUBepCajJibHble  y4yeOHble  jeilictBusi  ba3zoBble
JIOTMYEeCKHUe JeCTBUA:

CaMOCTOATEIHLHO (OPMYITUPOBATH M aKTyaJIU3UPOBATh MIPOOIIEMY, pacCMaTPHBATh

e€ BCECTOPOHHE; OIPEACHATh e NeATeILHOCTH, 3aaBaTh MapaMeTPhl M KPUTEPUH KX
JOCTHKCHHS, BBIABISATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B paccMaTpUBaeMbIX
bu3nIECKUX

SBJICHUSX; pa3padaThIBaTh IUIAH PEIICHUS MPOOJIEMbI C yU4ETOM aHAIN3a UMEIOITUXCS

MaTepUANTbHBIX W HEMaTepUalIbHBIX PECypCOB; BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTH,
OILICHUBATh COOTBETCTBHE PE3YIHTATOB

IENISIM, OIICHWBATh PHUCKH TIOCICACTBHU NEATCIBHOCTH, KOOPAMHHPOBATh W BBITIOTHSITH
paboTy B YCIOBUSX peajJbHOTO, BUPTYAIHHOTO U

KOMOWHUPOBAHHOTO B3aMMOJICUCTBUS; Pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH

PEIICHNH ) KU3HCHHBIX HpO6J’I€M. ba3oBble HcciaeaoBaTeJIbCKue I[eﬁCTBHH:

BIaaCThb H&y‘—IHOﬁ TCpMPIHOJIOFH@fI, KIIFOUYCBBIMU IIOHATHUAMHU U MECTOAAMH
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¢busnueckoii HayKd; BIAJETh HABBIKAMH Y4eOHO-UCCIIENOBATENLCKOW U  TMPOEKTHOU

NEeSITeNbHOCTU
B 00JIaCTH (PU3UKH, CIOCOOHOCTBHIO M FOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJ0B
pernieHus 3a7a4 PU3NIECKOTo COoIepKaHUs, TPUMEHEHHUIO PA3ITUYHBIX METOIOB TTO3HAHUS;

BJIQJICTh BUJAMHU  JCSITEIBHOCTH IO TMOJIYYEHUI0O HOBOTO 3HAHUS, €ro
MHTEpIpEeTaluy, TPeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX CUTYAIUsX,

B TOM YHCJI€ IPH CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a]1a4y, BBIIBUTATh

rUnoTe3y €€ pelieHus, HaXOAUTh apryMEHThl MJI J0Ka3aTelIbCTBA CBOMX YTBEPXKICHUI,

3a/1aBaTh MapaMeTpbl U KPUTEPUU PEUICHUS; aHATM3UPOBATh MOJIYYEHHBIE B XOJ/I€ PEIICHUS

3a/1a4M pe3yJabTaThl, KPUTHUECKHU

OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX; CTABUTh U
dbopmynupoBaTh COOCTBEHHBIE 3a/1a4ud B 00pa3oBaTeIbHON

NESTeTHPHOCTH, B TOM YHUCJIC TPU W3YYCHWH (DU3UKH; JaBaTh OIEHKY HOBBIM CHUTYAIUsM,

OLICHUBATh MPUOOPETEHHBIN OMBIT; YMETh NMEPEHOCUTH 3HAHUSA MO (PU3UKE B MPAKTHUECKYIO

00JIaCTh JKU3HEAEATENbHOCTH; YMETh HWHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX

oOnacTeil; BBIIBUTaTh HOBBIC HJICH, TpEjiaratb OPUTHHAIBHBIC MOIXOJbI U PEIICHHUS;

CTaBUTh NpPOOJIEeMbl M 3a/layd, JONYyCKalolllMe allbTepHAaTUBHbIE peuieHus. Pabora ¢

uH(popManuen:

BJaJIeTh HABBIKAMM TMOJY4YeHUsT HMHPOpMaMK (DU3UIECKOTO  COJEPIKaHUS
U3 HMCTOYHMKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh IOWCK, AaHalIu3,
CUCTEMATHU3alIMI0 U UHTEPIIPETAINIO HH(DOPMAIIUU Pa3IMYHbIX BUIO0B U (popm
peACTaBICHNUS, OIICHUBATh JIOCTOBEPHOCTD

uH(pOopMaIny;

UCIIONIb30BaTh Cpe/cTBa MHGOPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTUM B
pEIICHNY KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHHU3AIMOHHBIX 3a7ad C COOIOZCHHEM
TpeOOBaHUI DSPrOHOMHUKHM, TEXHUKH OE€30MaCHOCTH, TUTHEHBI, pecypcocOepeKkeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOpM HH(POPMAIMOHHON
0e30MacHOCTH; CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEpKaHUA B PA3TUYHBIX (opmarax ¢

y4ETOM
Ha3HAuYCHUs WHQPOPMAIMA W TEJICBOM AayauWTOPHUH, BBIOHMpas ONTHUMAIBHYIO (OpMy
MPEICTaBIICHUS U BU3yaJIU3aI1H.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

OCYUIECTBJIATh OOIIEHHE Ha YypOKax (PU3MKM U BO BHE-YPOUHOH JE€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(DIMKTHBIX CHUTyallMd M CcMArdarb KOH(JIMKTBHI;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOX TOYKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB; NOHUMATh M MWCHOJIB30BAaTh IPEUMYLIECTBA KOMAaHAHOM W WHIAMBUAYAJIbHOU
paboThl; BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUI C Y4€TOM O0OLIUX
UHTEPECOB,
U BO3MOXHOCTEM KaXJOro 4WICHAa KOJUIEKTUBA; IIPUHUMATh LEJIM  COBMECTHOM
JEATENbHOCTH, OPraHU30BBIBATh M KOOPAMHUPOBATh [JEUCTBHA IO €€ JTOCTHXKCHHIO:
COCTaBJIAThH IUIAH ACHCTBUM, pacIpeaesaTh POJIU C Y4ETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3yabTaThl COBMECTHOW paOOThl;  OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJa U KaKJIOro
Y4aCTHHKA KOMaH/bl B OOIIMIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
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npeajiaraTb HOBBIC IIPOCKTBI, OLOCHHMBATL HWACH C IIO3HUIOHHU HOBU3HBI,
OpPUI'MHAJIBHOCTH, Hp&KTPI‘-IGCKOﬁ SHAYMMOCTH; OCYHICCTBIIATH ITO3UTHUBHOC CTPATCIHYICCKOC
IMMOBCJACHHUC B PA3JIMYHBIX CUTYyallUAX,
IIPOABJIATE TBOPUCCTBO U B006pa)KCHI/IC, OBITH HMHUIINAaTHUBHBIM.

PerJISITI/IBHbIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH CaMOOPFaHI/I3aIIl/Iﬂ:

CaMOCTOSITENTEHO OCYIIECTBIISITh MMO3HABATENBHYIO JEITEIBHOCTh B 00JIaCTH
GU3NKKN W aCTPOHOMHHU, BBISIBISATH MPOOJIEMBI, CTaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIE
3aJlayu; CaMOCTOSITEIIbHO COCTaBIIATH IUIAH PEIICHHUS PACUETHBIX M KaueCTBEHHBIX 3aj1ad,
TUTaH BBITIOJIHEHUS MPAKTHYECKON paboThl C yu€TOM MMEIOUINXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTEHHI; 1aBaTh OLIEHKY HOBBIM CUTYAlIUSM;

pacmupsaTh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JMYHBIX MPEINOYTEHUH; IenaTh

OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a peluieHue; OIEHUBATh NPUOOPETEHHBIN

OTIBIT;

Croco0CTBOBATH (HOPMHUPOBAHUIO U TIPOSBICHUIO SPYIUIIUUA B 00JIaCTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTHUBHI B IEATEILHOCTD,

OIICHMBATh COOTBETCTBHE pE3YJIbTAaTOB IIEISAM;  BJIQJICTh HABBIKAMHM IT03HABATEIBHOU
peduiekcrun Kak 0CO3HAHUS COBEPIITAEMBIX

JICHCTBUI W MBICIHTEIBHBIX TPOIECCOB, MX PE3yJbTAaTOB M OCHOBAaHWH; HCIOJIb30BaTh
npuéMbI pedIeKCHA TS OIICHKH CUTYaIlUd, BEIOOpa BEPHOTO

pEIIeHHs; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apTyMEHTBI JPYTUX NPH aHAIHU3E PE3YJbTATOB JEATCIHHOCTH,

NPUHUMATH ce0sl, TOHUMAast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHBBI M apryMEHTHI JPYTHUX TIPU aHAINU3E PE3YJIbTATOB JEATEIHHOCTH;

NPU3HABATH CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mporiecce mocTtkeHus: IMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOrpaMMbl 10 (PU3UKE
JUIL  YPOBHSI CpelHero oOmiero oOpa3oBaHus Yy OOYYalOIMIMXCS COBEPIICHCTBYETCS
IMOYUOHATILHBIN UHMEILTIEKM,, TIPEITTIONIATatoInii ¢(hOPMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHWE€, BHJICTh HAMPABIICHUS pPAa3BUTHS COOCTBEHHOH ASMOITMOHAIBLHON c(hephl, OBITh
YBEpPEHHbIM B ce0e; CcaMOperyJupoBaHHs, BKJIIOYAIONIET0 CaMOKOHTPOJIb, YMEHHUE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHUE, CIOCOOHOCTh aJIanTHPOBAThCA K
HYMOIMOHATLHBIM U3MEHEHUSIM U TPOSIBIISITh THOKOCTH, OBITH OTKPHITBIM HOBOMY;;

BHYTPEHHEH MOTHBAIIUU, BKJIIOYAIONICH CTPEMJICHHE K JOCTHKEHHUIO IEH U YCIIEXY,
ONTHMH3M, HWHHIIMATHBHOCTh, YMEHUE JEHCTBOBAaTh, HMCXOAS W3 CBOMX BO3MOXKHOCTEH;
IMIATUH, BKIIOYAIONIEH CHOCOOHOCTh IMOHMMATh SMOIMOHAIBLHOE COCTOSHHE JPYTHX,
YUHUTBIBATh €Tr0 TPU OCYIICCTBICHUM OOINCHHUS, CHOCOOHOCTHh K COYYBCTBHIO M
COTIEPEKUBAHUIO; COIMAIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATH
OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATH HHTEPEC M pa3periaTh KOH(OIUKTHI.
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INPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 11 kijiacce mpeamMeTHbIE Pe3yibTaThl HA YriayOJEHHOM YPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

NOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTMYECKOW, COLIMAIBHON 1

ATUYECKOU cepax AesITENIbHOCTH YeJIOBEKa, pOJib U MECTO (PM3UKHU B COBPEMEHHOM

HAay4YHOM KAapTUHE MHpA, POJb ACTPOHOMHUHU B MPAKTUYECKOW IEATEIBbHOCTH YEIOBEKa WU
JaJbHEUIIEM HAY4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHUE OMUCaTENbHOM,
CUCTEMATU3UPYIOLIEH, OOBSICHUTENBHON U MPOrHOCTUYECKON (PYHKIUI (pU3NYecKoi TEOpUuu
— JJIEKTPOAMHAMUKH, CHEHUAIBHON TEOPHUH OTHOCUTENBHOCTH, KBAHTOBOW (DM3HMKHU, POJIb
¢busnueckoil Teopuu B GOpMHUPOBAHUU MPEACTABICHUN 0 (PU3UUYECKON KapTUHE MHUPA, MECTO
(¢u3nyeckol KapTUHBI MHpa B OOIIEM PSSOy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
Npe/ICTaBICHUH O IPUPOJIC; PA3TUYATh YCIOBHS MPUMEHUMOCTH Mojieniel (GU3ndecKux Tel U
MPOLIECCOB (ABJICHMI): OJHOPOJHOE JIIEKTPUUECKOE M OJHOPOJHOE MArHUTHOE TOJIs,
rapMOHMYECKHE KojeOaHusl, MaTeMaTHUECKUN MasTHUK, WCAJIbHBIN MPYKUHHBIM MAasTHUK,
rapMOHUYECKHUE BOJIHBI, HJI€aJbHBIM KoJeOaTeNbHbI KOHTYp, TOHKAas JIMH3a, Mojeiei
aToMa, aTOMHOTO $5/ipa U KBAaHTOBOM MOJIENH CBETA; pa3anu4aTh yCJIOBUsS (TpaHUIIbI, 00JIaCcTH)
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, NMOHMMATh BCEOOIIMH Xapakrep (yHIaMEHTaJIbHbIX
3aKOHOB M OTPaHUYEHHOCTh MCIOJIb30BAHMS YaCTHBIX 3aKOHOB; aHATU3UPOBATh U OOBSICHATH
AJIEKTPOMArHUTHBIE MPOLIECCHI U SIBJIIEHUS, UCIIOJIb3YS

OCHOBHBIE  IIOJIOKEHHUSI W  3aKOHbl  DJIEKTPOAWMHAMUKMA W  CHEUUAJIbHOM  TEOpPUU
OTHOCUTENIBHOCTH (3aKOH COXPaHEHUs OJJIEKTPUYECKOro 3apsia, cwia Awmmepa, cuia
JlopeHiia, 3aK0H 3JIEKTPOMarHuTHOM MHAYKLMH, paBuio Jlenna, cBa3p DC camonHayKuuu
B DJIEMEHTE OHJIEKTPUYECKOM LEMU CO CKOPOCTbIO HM3MEHEHHUS CHUJIbl TOKA, IOCTYJIAThI
CHEIUATbHOW TEOPUH OTHOCHTEIBHOCTH OWHINTEHHA); aHAIM3UPOBaTh M OOBICHATH
KBaHTOBBIE IMPOLIECCH U SIBJICHUS, UCIOb3Ys IMOJOXKEHUS KBAHTOBOW (PU3MKHU (ypaBHEHUE
OiiHmTelHa 11t GotorddexTa, nepBblil U1 BTOPOM MOCTYyAaThl bopa, MPUHIKIT COOTHOLIEHUS
HeonpenenéHHocten [ eizendepra, 3aKOHbl COXpaHEHUs 3apsS0BOI0 U MAacCOBOI'O YHUCEN U
HHEPTUU B SIIEPHBIX PEAKLHUAX, 3aKOH PaJUOAKTUBHOIO paclajia); ONHMCHIBATH (PU3MUECKUE
IIPOLECCHl W SIBJIEHUSA, HCIIONb3YSl BEIWYMHBI: HANPSIKEHHOCTH 3JIEKTPUYECKOro MO,
NOTEHIMAJ 3JIEKTPOCTATUYECKOrO TOJIsA, PA3HOCTh MOTEHUMAJIOB, AJIEKTPOABMKYIIAS CUJIA,
WHAYKOUS MarHUTHOrO IIOJISl, MArHUTHBIM TOTOK, cwia Amiepa, HHIYKTUBHOCTb,
IEKTPOABIKYINAS CHJIA CAMOUHAYKLWHU, YHEPIUs MATHUTHOTO IOJISI IPOBOAHUKA C TOKOM,
PENATUBUCTCKUNA UMITYJIbC, MOJHAS SHEPTUs, SHEPTUs MOKOS CBOOOIHON YaCTUILIbl, SHEPTHUS U
UMIYJIbC (OTOHA, MACCOBOE YHUCIIO U 3aps] SApa, SHEPTUs CBA3H sJIpa;

OOBSCHATh OCOOEHHOCTH MPOTEKAHUSI (PUINYECKUX SBJICHUN: AIEKTPOMArHUTHas
UHAYKIUS, CAMOMHAYKIUS, PE30HAHC, WHTep(PEepeHlMs] BOJH, AU(Ppakuus, JUCHEpCHs,
MIOJIHO€ BHYTpPEHHEE OTpakeHue, ¢orodnekrpuueckuii dhdexr (dhotodddexr), anbda- wu
Oera-pacnaabl SAep, ramMma-usiaydeHue saep, (U3MUECKUe MNPUHLMIBI CHEKTPAIbHOIO
aHaiM3a W paboThl Jla3epa; ONpPENEIsATh HaIpaBICHWE HWHAYKIMA MAarHUTHOTO TOJS
IIPOBOJIHUKA C TOKOM, CHJIBI
Awmrnepa u cuibl JlopeHna; cTpouts n300pakeHne, co3aBaeMoe MIOCKUM 3€pKaioM, TOHKOM

JIMH30H, U
pacCUMTHIBATh €r0 XapaKTePUCTUKH; MPUMEHATh OCHOBOIOJATAIOUIUME aCTPOHOMHUYECKHE
NOHATHSA, TEOPUUM W 3aKOHBI  JUIA aHajdu3a W OOBACHEHUS (U3UYECKHX IPOLIECCOB,
MPOUCXONAIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAaX, B MEXKIaJaKTUUECKOW cpeie; ABUKEHUS
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HEOECHBIX TeJ, ABOJIONUHU 3BE31 W BceleHHOM; MPOBOAUTL HMCCIEIOBAaHUE 3aBHCUMOCTEH
(bU3HYECKUX BEIUYUH C UCTIOIB30BaHUEM

NPSIMBIX W3MEPEHUU, TPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCUPOBATH PE3YIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIWYUH B BUJIE TPAQUKOB C YU4ETOM aOCOITIOTHBIX
MOTPEIIHOCTEN N3MEPEHUM, JI€NIaTh BBIBOJIBI 110 PE3YJIbTaTaM

UCCJIEIOBAHUS; TMPOBOAUTh KOCBEHHBIE M3MEpPEHUs] (U3UUYECKUX BEIUYUH, IPU STOM
BBHIOMpaTh ONTHUMAJIbHBIM METOJ H3MEPEHUs, OLICHUBATH aOCOJIOTHBIE W OTHOCUTEILHBIC
MOTPEIIHOCTA MPSAMBIX M KOCBEHHBIX HM3MEPEHHI; IPOBOAUTH OIBITHI IO TIPOBEPKE
MPEAJIOKEHHONW THUIOTE3bl: IUIAHUPOBATh SKCIEPUMEHT, COOHpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY, AaHaJIM3UPOBATh IIOJYYEHHBIE pE3YyJbTaThl M JI€JIaThb BBIBOJ O CTaTyce
NPEMJIOKEHHON THUIIOTE3bl; OINUCHIBATH METOAbl MOJYYEHUS HAYYHBIX ACTPOHOMHYECKUX
3HAaHWK; COOJI0IaTh MpaBmiia 0€30MMaCHOTO TPyAa PH MPOBEICHUH MCCIICIOBAHUN B paMKax
y4eOHOTO SKCHEpUMEHTa, TNPAKTUKyMa W Y4eOHO-HUCCIENOBATENbCKOM M TMPOEKTHOU
JEATeIbHOCTY C  HUCIOJB30BAaHUEM M3MEPUTENBbHBIX YCTPOUCTB H  J1aOOpaTOPHOTO
o0OpynOBaHUS; pemiaTh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM UM HESIBHO 3aJIaHHOMN
(bu3ryuecKoil MOJIENbI0: HA OCHOBAaHMHU aHANM3a YCJIOBUSA BbIOMpaTh (U3MUYECKHE MOJENH,
OTBEYAlolUe TPEOOBAHUSIM 3aJauyd, MPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
nocTyiaThl (U3UIECKUX TEOPHUM MPU MCIOJIb30BAHUU MATEMATHYECKUX METOJOB pEIICHUS
3a7a4, TPOBOJAUTH PACUEThl HA OCHOBAHUY UMEIOIINXCS JJAHHBIX, AHATU3UPOBATh PE3yJIbTAThI
U KOPPEKTUPOBATh METOABl PEIIEHHWS C YYETOM IMOJYYEHHBIX PE3YyJIbTAaTOB;, pEIIaTh
KaueCTBEHHbIC 3a7aud, TpeOylolue MNPUMEHEHHUs 3HAaHUM M3 pa3HbIX pa3lesioB Kypca
(bU3UKH, a TaK)KE UHTErPallMi 3HAHUM U3 JPYrUX MPEIMETOB €CTECTBEHHO-HAYYHOI' O ITUKJIA:
BBICTPAUBATh JIOTMYECKYIO IIEMOYKY PACCYKAEHUW C ONOPOM HAa HM3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3WYECKUE SBICHHUSA; HCIOIb30BaTh TEOPETUYECKUE 3HAHUS IS
OOBSICHEHUS OCHOBHBIX TPUHIIMIIOB Pa0OThl HM3MEPHUTEIBHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB

B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTUI; aHAJIU3UPOBATh U OILICHUBATH IOCJEACTBUS OBITOBOM M TMPOU3BOJICTBEHHOU
NESTETbHOCTH  YEJOBEKa, CBS3aHHOW ¢ (U3MYECKMMU TMpolleccaMH, C  TO3ULIUN
AKOJIOTUYECKON 0€30MacHOCTH, MPEJCTABICHUN O pallMOHAJILHOM MNPUPOAONOIb30BAHUH, A
TAK)K€ PAa3yMHOM HCHOJIb30BAHWU JOCTHUKEHUN HAYKH U TEXHOJOTMU I AAJTbHEUIIEro
pa3BUTHs YEJIOBEYECKOro OOMIECTBA; MPUMEHATHh pPAa3JIMYHbIe CIOCOOBI paboThl €
uHpopManueit PU3NIECKoro

COJIEp>KaHMsI C UCIIOIH30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHM, IPH 3TOM
UCII0JIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUM JJISI TIOMCKA, MEepepadOTKU U
MPENbABICHUS YYEOHOM W HAyYHO-TIOMYJISPHOW WHGOPMAIMH, CTPYKTYPUPOBAHHS U
UHTEpHpeTauud WH(OpManuu, MOJYYEHHOM U3 PA3IUYHBIX MCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJy4yaeMyro MH(GOPMAIIMIO U OLICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIIMXCSl 3HaHWM, TaK M Ha OCHOBE aHajIM3a HCTOYHHKA HH(OpMAIUU; MPOSBIATH
OpraHU3alMOHHbBIE U MTO3HABATEIIbHBIE YMEHUSI CAMOCTOSITEIIBHOT O

npuOOpEeTeHs  HOBBIX  3HAHMUH B TMPOIECCE  BBIMOJHEHUS  MPOCKTHBIX U
y4eOHOUCCIIeIOBAaTEIbCKUX padoT; paboTaTh B TpYyIIE C HMCHOJHEHHEM pa3JIMYHBIX
COIIMANIBHBIX  pOJIEH, IUIAHUPOBATh PabOTy TPYMNbl, PaAlUOHATIBHO pPacHpeAcssITh
JEATEIBbHOCTh B HECTAaHIAAPTHBIX CUTYaIUSAX, aJC€KBATHO OLICHMWBATh BKJIAJ KAXKIOrO M3
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YYaCTHUKOB TPYMIbl B pEIICHHE paccMaTpuBaeMOil MpoOJeMbl; MPOSBIATH MOTHUBALUMIO K
Oyayuieit npodeccruoHanIbHOMN 1A TEeNbHOCTH
0 CIIELHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOpUIIs.
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TemaTnyeckoe nnaHupoBaHue no dpusuke B 11 knacce

Ne Tema ypoka OcHoBa ypoka 3HaHUS U YMEHHUS Konrposns | UKT Howm. 3an. Mara
YPOK IIman  daxr
a
OcHoBbl djiekTpoauHamMukn (19 yacos)
MarauTtHoe noJie (4)
1 BzaumopeiictBue DNeKTpUYECKU TOK, | 3HaTb CMBICT (UBUYECKUX Buneopumem | § 1,2
TOKOB. MarauTHoe | B3aUMOJCHCTBUE TOKOB, | BEJIMYMH. MAarHUTHBIE CHIIBL, B TIpAMOH
oJie. MarHuTHOE MoJIe. | MATHUTHOE TI0JIe. 3HATh H EZ;;HHGHBHH
OcHoBHbIE CBOMCTBA | yMETh TMPUMEHSTH TPABUIIO i TOK,
MarHUTHOTO ToJisi. Bektop | OypaBumka v MpaBUIIO JIEBOH COJIEHOH I,
MarHuTHOMN HMHAYKIWH. | PYKHA KpYroBOH TOK
[TpaBuno OypaBuuka.
2 Monyinb BekTopa | Cuna Ammnepa F=IBlsina. 3HaThb bopmybl §3
MarHUTHOM [IpaBmino  7eBOM  PYKH. | HAXOKACHUSA MOJTYJIS
WHAYKLIWH. [Ipumenenue 3aKOHa | BEKTOpAa MaTrHUTHOU
Awmrnepa. WHIYKIUU U CWIbl AMIiepa.
Habénwooenue  Oeiicmeus | VI yMeTh UX NPUMEHATH IIPU
MAZHUMHO20 NOJIA HA MOK | PELICHUHU 3a/1a4.
3 Pemienune 3amau mo | [lpumenenue cunbl Amnepa | 3HaTh npaBwia | TectupoBaHu §4,5
TEMeE «Cuna | B TexHuke. Pemenue 3agau. | «OypaBuukay , JIEBOM PYKH U | €
Amrniepa» CamocmosmenvHnasn dbopmyny 3akoHa Awmmepa. | Mapon TC-9
paooma na 20 munym. Ymeth OPUMEHSATH | cTp.17
MOJIy4YeHHbIE 3HAaHUSA TIPH
pElICHNN 3a/au.
4 Cuna Jlopenua 3apsin, MarHuTHOe ToJie. | 3HAaTh/MOHUMATh  siBineHue | TectupoBanu | MY TEST § 6
Cuna Jlopenna. JleiicTBue | 1eCTBUSI MAarHUTHOTO TOJIA | €
MarHuTHOTO TOJIS Ha | Ha JBIDKEHHE 3apshkeHHbIX | Mapon TC-10
JIBUKYIIHACS yacTUll YMETh Ompenensits | ctpl9
INEKTPUYECKUIN 3apsf. | BEIMYMHY W HaIpaBlieHUE
F=qBvsina cusl JlopeHua.
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Ne Tema ypoka OcHoBa ypoka 3HaHUS U YMEHHUSA Kontpoub KT Jomaminee Mara
YPOK 3aJIaHUE IImag  ®axt
a

DJIeKTPOMATHUTHAs MHAYKIUA (5 yac)

5/1 SIBneHue MarHUTHBIN ITOTOK, 3HATH/TIOHMMATh SIBJICHHE §8,9,
anexkTpomarautHor | ®=BScosa BIIEKTPOMATH. UHIYKIWH, P. 921
WHAYKIHH. 3aKOH  AJEKTPOMArHUTHOH | ONMUCKHIBATh U OOBSICHATH
MarauTHBIA TOTOK. | HHIYKITHH. OTIBITHI; TTIOHSTHE

«MarHUTHBIN TIOTOK.

6/2 Pemenne 3amau 1o | «3akoH Awmmnepa», «Cuia | 3HaTh/TIOHUMATh 3aKOHBI. TectupoBann | MY TEST | § 10,11
3akoHaM  Ammepa, | JlopeHuay, «3aKkoH e
Jlopenia, 31€KTpO- | IEKTPOMArHUTHOMU Mapon TC-13
MAHUTHON HIAYKUMH. | HHAYKIUW) cTp.24

7/3 Hanpasnenue [TpaBuiio Jlenna 3HaTh U yMETh NpUMEHATH | Cam. pao. § 12
WHAYKIIMOHHOTO npaBwiio JleHna. Mapon CP-10
TOKa. [IpaBuio cTp. 68
Jlenmna. Kupuk ¢/ 4

8/4 CamouHyKIIHs. CamouHyKIIHs, 3HaTh u MMOHUMAaTh § 15
NHayKkTUBHOCTH UHIYKTUBHOCTh onpeneneHue HOHATUH P.938, 939

YMeTh MPUMEHSITh (POPMYJTBI
IpU PEIICHUH TPOCTEHIINX
3ajay.

9/5 DHeprus DIIEKTPOMAarHuTHOE MOJe OHeprus Onekrpuueckoe | Cam. Paé. § 16,17
MarHuTHOTO  TOJIs. 0JIe, MarHUTHOE TI0JIe Mapon CP-12 P.933, 934
DJIEKTPOMAarHuTHOE ctp. 71
rnoJie

19/10 | Konmponvnan paboma Ne 1 «dnexkmpomaznum- YMeTh NpUMEeHSTh Kupuxk ¢/ 9
HasA UHOYKUUA) IIOJIy4YECHHBIC 3HAaHUS U Mapon KP-4

YMEHUS MIPU pellieHuu 3aaa4. | ¢. 102
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Ne Tema ypoka OcHoBa ypoxka 3HaHUS U YMECHUS KonTpons UKT Jomarinee Hara
YPOK 3aJIaHUE IImag  ®axt
a

KoJsie6anust u BoJsiHbl (10)

10/1 | CoGoaHBIE u | OTKpbITHE BIEKTpOMAr- 3HaTH/TOHUMATh: npe3eHtanu | § 27
BBIHYKJICHHbIE HUTHBIX KOJIEOAHUI. CBo0OOHBIE u s
asieKTpoMarHuTHele | CBOOOJHBIE U BBIHYK/JECH- BBIHY)KJICHHbIE KOJI€OaHMs.

Kose0aHusl. Hble DJl.MarH. KojeOaHusl.

11/2 | KonebarenbHbIii VYerpoiicTBo 3HaTh ycrpoiictBo | Tectupoanu | MY TEST § 28, 30
KOHTYP. K0JIeOaTeIbHOTO KOHTYPA. K0JIeOaTeIbHOTO  KOHTYpA, | € [ToaroroBut
[IpeBpammenus [IpeBpamienue 3Hepruu B XapaKTEepPUCTHKH  3JeKTpo- | Mapon TC-16 b IPOEKT
SHEPruu Ipu | KosebaTeIbHOM KOHTYpE. MarHUTHBIX Kosiebanuid. | ctp. 31 «pa3BUTHE
Dn.MmarH. koynebaHux | XapakTepUCTUKU OOBsICHATH  IpeBpalIeHHE CPENCTB

3JIEKTPOMArH. KojieOaHuil. DHEPrUM NpHU DJIEKTpoMar- CBSI3W»
®opmyna TomcoHa. HUTHBIX KOJICOaHUSIX. YMETh

I'apmonnueckue IIPUMEHSITh bopmymy

Kosie0aHusl. TomcoHna.

12/3 | IlepemeHHbIi [lepemenHslIit 3neKTpH- [Tonumats cmbicn pusmuec- | Kupuk  ctp | MY TEST § 31,32

JJIEKTPUYECKUN TOK | yeckuil ToK. Ilomydenue KO BEJINYUHBI 26
NepeMeH. ToKa. YpaBHEHUs | (IIepeMEHHBIN TOK)
O/1C, HanpspkeHus U cuiibl | OOBACHATH MOJTyYeHHE
nepemMeHHoro Toka. Conpo- | IEpeMEHHOTO TOKa U
TUBJICHHE B LIENIU TIEp TOKA. | IpuUMeHeHue. Mcnonb30BaTh
(bOopMyIIBI TSl peTICHUS
3a/1a4.

13/4 | T'enepupoBaHue Koadpurnment Camocm/ pe3eHTAaIls § 37,38

JIEKTPUUYECKON TpaHchopmaruy, npuHIUN | OOBIACHATE YCTPOMCTBO U | padoma.
DHEpIUH. NecTBUsl TpaHcopmaropa, | IPUBOAUTH npumeps! | Mapon CP-
Tpancdopmarop reHepaTopa. IIPUMEHEHHUS 13,14

TpaHnchopmaTopa. ctp. 73

14/5 | Tlpou3BoacCTBO, IIpousBoacTBO U nepenavya | 3HATH/IOHUMATh OCHOBHbBIE § 41
nepenaya U | DJIIEKTPO3HEpPIruu. Tumsl IIPUHLIMIIBI IPOU3BOJICTBA U IToBTOpUTH
HCMOJIb30BAHUE aneKTpocTaHui. [loBbIe- | mepenadn dIEKTPUIECKON §2,5,6,11.
ANEKTPUYECKOU HHE 3 (PEKTUBHOCTH UCHO- | HHEPIHUU.

SHEpPTrUH. JIb30BaHUS DJIEKTPOIHEPTUH.
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Ne Tema ypoka OcHoBa ypoka 3HaHUS U YMEHHUSA Kontpoub KT Jomaminee Mara
YPOK 3aJIaHUE IImag ®Pakt
a
15/6 | Pemienue 3anad | OCHOBBI 3HaThb OTpeeNICHUs Yop
«OCHOBBI INEKTPOANHAMUKH, HOHATHH, (hopMynbl. YMeTh 4(1,2)
ANEKTPOAUHAMUKH, | 3JIEKTPOMAarHUTHBIE OPUMEHATh  MpaBWwila | [ToBTOPUTH
AJIEKTPOMArHuTHBIE | KOJeOaHUs dopMynbl  TIpU  peIICHUU §27,28,30
KOJIEOaHUSI»» 3ajau.
16/7 | DnexrpomaruutHeie | Teopus Makcsemta. Teopust | 3HaTh CMBICT TEOPUHU npeseHtanm | § 48, 49, 54
BOJIHBI u UX | JaJbHOACUCTBUSA u | Makcsesia. CBolicTBa a1
cBoiictBa [lpuHnmm | 61M3KOIEHCTBHUS. AJIEKTPOMATHUTHBIX BOJIH.
pannoCBsI3H. Bo3HukHOBEHUE U | YMETh OOBSICHITh BO3HHUK-
[Ipocreimmit pacnpocTpaHeHue HOBEHHE U PACIIPOCTPAHEHUE
paaronpUEMHHK IJIEKTPOMAarHUTHOTO  MOJISl. | 3JIEKTPOMArHUTHOIO MOJIS.
OcHOBHBIE cBoiicTBa | OnHCHIBaTh U OOBACHSTD
3JIEKTPOMArHUTHBIX BOJIH. OCHOBHBIE CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJIH.
17/8 | Tlpoektr «pa3Butue | M300pereHue panuo | 3HaThb YCTPONCTBO u | [Ipencrasiex § 51, 52
CPEACTB CBA3U» [Tonosem.I IprHIMIIBL MIPUHLINAI JIEUCTBHS | M€  TIPOEKTa Iloar.
* pazuoCBs3H. pagvonpuEMHUKA «pa3BUTHE JOKJIaJbl
A.C.lIlonoBa. M ymerp uX | CpeICTB WM TIpe3e-
OIMCHIBATh CBA3U» HTallUM K
CJIETyIOILEM
Y YPOKY.
18/9 | PacmpoctpaneHue [lonstue o TteneBuaeHuu. | OnKUCHIBATH ¢usnueckue | Jlokmaasl 1Mo § 57,58
pPasvoOBOJIH. PasButHe cpeacts cBs3u. ABJICHUA: PAaCIPOCTPAHEHUE | TEMAM YpOKa. IToproroBur
* Panuonoxarus. paZvoOBOJIH, PaINOJIOKALHS. bCs K
ITonnmats IIPUHLIAIIBI KOHTp.pabo
npuema U MOJTyYEHUS T
TEJIEBU3NOHHOIO
N300paKeHHSL.
19/10 | Konmponsnasn paboma Ne 2 YMeTh NpUMEHATh

«Qﬂekmpomaenumuble KOJ1e0aHUus 60J1HbL)

[OJIyYCHHBIC 3HAHUA U
yYMEHUs IIPU PELICHUH 3a1a4.

Mapon KP-6
ctp. 110
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Ne Tema ypoka OcHoBa ypoka 3HaHUS U YMEHHUSA Kontpoub KT Jomaminee Mara
YPOK 3aJIaHUE IImag ®Pakt
a
CBeToBbI€ BOJIHBI (9)
20/1 | CkopocTthb cBeTa. CkopocTh  CBeTa, OIBIT | 3HATH (PU3. CMBICT U 3HATH § 59
®uso, onsIT PéMepa 3HAYEHHUE CKOPOCTH CBETA,
pa3BUTHE B3IJISI0B HA TPH-
pony cBeTa. YMeTh 00bscC-
HUTb ONbITHI DU30 U
Pemépa.
21/2 | 3akon otpaxenus | [Ipunnun [oiirenca. 3akon | [lonumars CMBICTT § 60
cBeTa OTpaXEHUS CBETA. buznuecKux 3aKOHOB: | Jlokimag win P. 1023,
* [MocTpoenue wu300pakeHuii | mpuHIUI [ rONTeHCa, 3aKOH | MPE3eHTalUU 1026.
B IJIOCKOM 3€pKale. oTpaxkeHust cBera. Ywmets | «[loctpoenue
BBITTOJTHATh MOCTPOECHHE | N300paKEeHU I
n300pakeHU B IUIOCKOM | B IIJIOCKOM
3epKae. 3epKaie»
22/3 | Bakon mpenomicuus | [Tokasarenr mnpenomnenus, | [lonnmats cMbicn  3akoHa | Jlokmam win § 61
CBeTa. OTHOCHUTEJIbHBIH, NpEJOMIICHUSI CBETA. YMETh | MIPE3CHTAIH VYrp.8
* aOCOJFOTHBIN 7 OTIpeNIeTISITh nokazatens | «[loctpoerne (12,13)
MPETOMIICHHUS,  BBIMONHITH | H300pakeHU
MOCTPOCHHE N300paKEHUI MIPETOMIIEHHO
ro Jy4a»
23/4 | JlaboparopHast Kupuk  ctp
pabota N4 3HATH/TTIOHUMATh CMBICIT 3aKOHOB OTPAKEHUS U TIPEIOMII. 54, 56, 59,69
«M3mepenne CBETA, CMBICJI SIBJICHUS TIOJTHOTO OTpa)Ke-HUsl. Y METh
MoKaszaTeis PeJIoM- | U300pa3uTh CXEMATUYECKH MIPEJIOMIICHUE CBETa YMeTh
JICHUS CTCKJIa» OIPEACIATh MOKA3aTCIib NPCIIOMIICHUA
24/5 | ucnepcus cBera. Hucniepcus, onbiT Hetorona | [TornMats cmbicn | Camocmonme § 66
¢du3nveckoro SBJICHUS | IbHASA
(mucniepcus CBETa). | paboma.
OOBsACHATH oOpazoBanue | Mapon  CP-
CIUIOIIHOTO  criekTpa mpw | 16,17
JIACTIEPCUU. crp. 77
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a

25/6 | BoaHoBbie cBoiicTBa | MHTEpdepeHIms. [Tornmate cmbich ¢usmuec- | Kupuk ctp95 | mpeseHranu § 68,73
cBeTa: EcTtecTBEeHHBIN U | KuXx siBineHuid: Judpaxmms, P § 74
uHTepdepeHIus, MOJISIPU30BAaHHBIN CBeT. | UHTEep(EepeHIIHsI, ECTECTBEH- P. 1096
audpakuus, [Ipumenenue HBI U NOJIAPU30BaHHbIN
MOJIIpU3aLHSL. MOJIAPU30BAaHHOTO  CBETA. | CBET. YMETh OOBSICHSTD

Judpakuus ceera. JTaHHbIE SBJICHUS

26/7 | Bumpl  w3nyueHuid. | Bumbl U3JIy4eHuH, | 3HaTb BHJbl M3IYYCHHH H § 8lI,
HcTounnkn  cBeTa. | CIIEKTPOCKOI. HUCTOYHMKOB CBeTa. 3HATh 82
CrieKTpsl. Pacripenenenue »Hepruu B | paclpeieiieHUE DSHEPIUU B § 83,

CIIEKTpe. CHeKTpOCKOII. | CTIEKTpE. 84
Buns! ciektpos. Tpu THIA CIIEKTPOB.

3HayeHue  CIEKTPaAIbHOIO

aHaJIMs3a.

27/8 | llIkana HNudpaxpacuoe, 3HaTh OCOOCHHOCTH BHUJIOB § 85,
3JIEKTPOMArHUTHBIX | yIbTpaduoieToBOE U U3JTy4eHUi. 86
U3ITyYEHU. PEHTTeHOBCKOE u3inydyeHue. | MIMeTs mpencrtaBieHue o

1IKajge 3JIEKTPOMAarHUTHBIX § 87
BOJIH. OOBACHATH  IIKAITy
3JIEKTPOMArHUTHBIX BOJIH.

28/9 | Konmponsnasn Ymetsb npumeHsaTh | Mapon KP-
paboma Ne 3 MoJIydeHHbIC  3HaHUsA | | 7,8
«Ceemoguvle 60HbBL) YMEHUS MpH pelieHun 3agad | crp. 114

Kupuk ctp84,
107
Teopus otHocuTeabHOCTH (3 yaca)

29/1 | 3akoHbI 3akoHbI 3neKTpoaguHamMuKky | 3HaTh llocTynaTel Teopuu § 75,76
JIEKTPOAMHAMUKU W | U IPUHIMIT OTHOCUTEIIb- OTHOCHTEJIBHOCTH, [Monr/te
TIPUHIHIT HOCTH . [loCTynaTel TEOPUH | OTHOCUTENBHOCTD IIPOEKT
OTHOCUTEJIBHOCTH OTHOCHUTEIILHOCTH, OJIHOBPEMEHHOCTH. «OTKpBITHS

*** | IlocTynatel TEOPUHU | OTHOCUTEIHHOCTD U JOCTHXKE-
OTHOCHUTEJILHOCTH. OJTHOBPEMEHHOCTHU HUSL B KOC-

MOHABTHKE)
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a
30/2 | 3aBucumocTs Maccsl | PensituBucrckas nuHaMuka. | [IoHMMATh CMBICI IOHATHS Kupuk § 78,79
oT CKOpOCTH. | Pensam.3akon CR0JfCceHUsl | «PENSTUBUCTCKAs TUHA- ctp.118,121
PenstuBuctckas cKopocmel. MHKa». 3HaTh 3aBUCHMOCTH
JTUHAMUKA. Pensam.xapakmep umnynvca. | Macchl OT CKOPOCTH.
31/3 | CBs3b Mexay | E=mc®. DHeprus moxos. 3HaTh 3aKOH B3aUMOJICHCT- Kupuk 124 § 80
Maccoy U sHepruen BUSI MaCChl U YHEPT U
AtomHas puzuka (104)
32/1 | SBnenne Ksant, E=hv, nocrossHHas | 3HaTh/IOHUMATH CMBICII npezeHramu | § 88, 89
dbotorddekra. [Tnanka dororddexrt, | monsTHI: HOoTOIPdEKT, o
VYpaBHeHue 3aKOHBI ¢doroaddexra, | GoToH. 3HATH U YyMETH
OHHIITENHA. ¢dbopmyina OWHIITEWHa, | TPUMEHSITh YpaBHEHUE
KpacHas rpanuua. ['panuisl | DiHIITEHHA 1715
MIPUMEHUMOCTH 3aKOHOB. dboTtorpdexra
33/2 | ®oToHBL ®DoTOH. I'mnore3a  Jle | 3HaTh BEIIMYMHEI, Camocmosnm § 90,
[Tpumenenue bpoitns. XapaKTEepU3yIOLIUE CBOWCTBA | e1bHaAA 91,93
dorospdexra [Ipumenenue ¢dorona (Macca, CKOPOCTb, padoma.
(hoTO2IEMEHTOB. DHEPTHSI, UMITYJIBC). Mapon CP- P.1147,
JlaBiieHue cBeTa. YeTpoicTBO U MPUHIIUTL 22 1148,1160,
JelcTBHS (OTOIIIEMEHTOB. ctp. 85 1161, 1162
Kupux  ctp
129
34/3 | Ctpoenue aToma. | Monenn TomcoHa, | 3uate Moaenu Tomcona u | TectupoBan | mpeseHrtamu | § 94
OmnmwiT Pesepdopna. | mnanerapHas monens atoma | Pesepdopna. Onwit Pesepd ue o [Toar-Te
Mapon TC- [pe3eHTalu
25 10 «JIazepsr
cTp. 48 U UX
Kupuxk [IPUMEHEHHU
ctpl32 e»
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YPOK 3aJIaHUE IImag ®Pakt
a
35/4 | KBanTOBBIC [ocrynate! bopa. [Tonumats kBaHTOBbIE | TecTupoBaH § 95, 96,97
IIOCTYJIATHI bopa. | CoiicTBO JnasepHoro | mocrynarel  bopa.  Hmers | ue
Jlazep n3nydenusi.  IlpumeHenue | moHaTue o BbIHYXKIAEHHOM | Mapon TC-
* Ja3epoB. MHAYLIUPOBAaHHOM 26
u3nydyeHuu. 3HaTh CcBoiicTBa | cTp. 50
Ja3epHOr0 nznydyenus. | Ilpencrasne
YMeTh NpUMEHATh MOCTYNATHI | HUE TPOEKTa
bopa s oObsicHeHus | «Jlazeppl
MeXaHu3Ma UCIYCKaHMsl | UX  IpUMe-
CBETa aTOMaMH. HEHUE
36/5 | Jlabopamopnas JInnelyaTele CIIEKTPBI. YmMmets npuMeHaATs | Kupuk — ctp [ToaroroBur
paboma NOJy4YeHHble  3HaHuMA  Ha | 137 b
«Haébnwoenue MpaKTHUKE. Joxmnaabl
JIUHEUYamolx o
CHEeKmpoe) § 99,100
3716 | a,B,y- u3nyucHus duznueckas npupona, | 3Hate obnactu mpuMmeHeHus | Jlokmamer 00 | mpesentamu | § 99,100
CBOMCTBa U obmnactu | o,f,y- U3TydeHHUS. OTKPBITHH s
CtpoeHue aTOMHOTO | IPUMEHEHHUS o,P,y- o,P,y- § 104, 105
sapa. SnepHsbie | U3ITyYEHUS. YMeth ONHUCHIBATH U | U3IIy4eHUs
CUJIBL. 3akon PaouoaKmuHo2o | OObICHITH busnueckue Iloxrorosu
pacnaoa. Ilepuoo | sBICHUS: PATHOAKTHBHOCTH, Tb  IPOEKT
noaypacnaoa. a,pB,y- V3ITY4CHHUS. «4TO BHJIST
[Tonumats CMBICT B OJIHOM B
[IpoTOHHO-HENTPOHHAA du3nYeCKUx MOHATUI: OJIHOM
MOJEeNnb  sApa. SlnepHbIe | CTpPOEHHE aTOMHOIO  sA1pa. SIBIICHUU
CUJIBI. anepHsle cuibl. [IpuBoauTh IIPUPOJIBI
IIPUMEpPBl  CTPOEHUs  szep pa3Hble
XUMHUYECKHUX AJIEMEHTOB. JIIOJI»
38/7 | Dueprus CBsI3U. | DHeprus  cBsi3u, jaedekt | Pemars 3agaun Ha cocTas- § 106,107
SAnepHele peakuun MAacchl, yJENbHAs SHEPIUs | JICHUE SACPHBIX PEAKIIHM,

CBS3U flepHble peakuun

OMpeaACJICHNEC HCU3BECTHOT'O
9JICMCHTA pCAKIINN
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YPOK 3aJIaHUE IImag ®Pakt
a
39/8 | Jlenenue simep ypana | LlenHas smepHasi peaxiiusi. OObsicHATh neneHue sjapa | TecTupoBaHU § 108,109.
Aoepuwiii peaxmop, | ypaHa, HEMHYIO0 PEaKIIHUIO. e
Tepmosioeprae peakyuu. Mapon TC-
27,28
ctp. 52,53
40/9 | Ilpumenenue buonornyueckoe  aeiicTBue | 3HATH BAMSHUE pajanoakTuB- | Kupuk  c1p § 112,113
SAICPHOM HEPrUun paauOaKTUBHBIX HBIX U3JIy4CHHUI Ha JKUBbIE 146, 154
U3JICUCHUH. OpraHu3Mbl, Ha3bIBATh
C1ocoObI CHM)KEHUS 3TOTO
BiusHuA. [IpuBonuTh
IPUMEPBI UCTIOIB30BAHMUS
AJIepHON PHEPTUH B TEXHHUKE,
41/10 | KonTposabHas YmeTb npumeHsaTh | Mapon  KP-
pabGora N4 MOJIy4CHHbIE 3HAHUS. 10 cTp 126
«®Pu3uka aroma M Kupux  crp.
aTOMHOI0 SIIPa 160
42/1 | Epunas ¢usnueckas | Ennnas ¢usnueckas | OOBACHATDH ¢u3uyeckyro | 3ammra § 117,118
KapTHHA MHpA. KapTHHA MUpa. KapTHHY MUDA. MPOEKTa «YTO
Fxk BUJST B OJHOM
B OHOM
SIBJICHUN
MIPUPOJIBI
pa3HbIE JIIOIM
JyieMeHTHI pa3BUTHS BeeJieHHOH (7)
43/1 | Ctpoenue ConHeuHas cucTeMa 3nate crpoenne ComHedyHOH
CoJIHEYHON CHCTEMBL. OmnuceBaTh I[OKJI& hi|
CHCTEeMBI JIBUKEHUE HEOECHBIX Tell
44/2 | Cuctema 3emus - | Ilnanera Jlyna — | 3Harh CMBICIT HOHATHI: MIPE3EHTALM bl 1
Jlyna €TMHCTBEHHBIN CIYTHUK | IUIAHETA, 3BE3/A. MMPE3CHT
3emiu.
45/3 | Obmue cpenenus o | Connue — 3Besna. OnuceiBath  ConHLE — Kak alHu 110
VCTOYHMK JKU3HH Ha 3emJIe TCMaM.

Comure
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a
46/4 | Ucrounuku sHeprun | Mcrounuku SHEPTUH U | 3HaTh HWCTOYHUKH DHEPTHH W Mpe3eHTAall
u BHYTpEHHEE BHYTPCHHEC CTPOCHUC ComHira IIPOLIECChI IMpOTEKArouue us
ctpoenne CoHIa BHyTpu ConHua. 3HaTh CXeMy
crpoenns ComHIla
47/5 | ®dusnueckas 3BE3mMbI W WUCTOYHWKK WX | [IpUMeHSITh 3HAaHHA 3aKOHOB mpe3eHTaIl
HpHPOIA 3BE3T SHEPTUu (1075091 JUTST 00BsICHEHHS ust
IPUPOABI KOCMUYECKHUX
0OBEKTOB.
48/6 | Hama 'agakTuka TI'anakTuka 3Hath noHsATHH [ anakTuka,
49/7 | IlpoctpancTBeHHbIe | Bcenennas. 3HaTh noHsATHE Beenennas
MACIITA0bI IIpoucxoxaeHue U 3BOJFOLIUS
HaOJIro1aeMoit BCCJICHHOU
Bcenennoi
IoBTOpeHue 14 yacon
50/1 | PaBHOMepHOE n | Tpaektopus, cucTrema OTCuéTa, | 3HaTh MOHSTHS: MyTh, Pa6oTa ¢ Pemenune
HepaBHOMEPHOE IMyTb NCPEMEIICHUC, NIEPEMECIICHUE, CKEUBIpIi&/iSI n Ta6HI/IHaMI/I. 3aJ1a4
> CKaJISIpHAs M BEKTOPHas BEKTOPHAs BEIMYUHBI. Y METh
MPSIMOJTUHCHHOE p v p p TECTHpOBAHHE
JIBUKECHUE BCJIMYMHBI. Y CKOPCHHE, U3MEPATH BPEMsI, PACCTOSAHUE,
YpaBHECHHUE IBUIKCHHUS, CKOPOCTh U CTPOUTH TPA(UKH.
rpaduyecKas 3aBUCHMOCTb.
51/2 | 3akonsl HeroTOHA SBneHne mHepuMH. 3aKOHBI | 3HATh M TIOHUMATh CMBICH
Pabora ¢ Pemenue
HeroToHna. 3akoHOB HpbloTOHA. YMeThb
TabIHIIaMHU. 3a1a4
dbopMyabl  TpU  pEHICHUH
TECTUPOBAHUE
3aja4
52/3 | Cunbl B npupojie Tecmuposanue 3HaTh 3aKOH BCEMHUPHOTO Pa6ora c
3akoH BCEMHUPHOTO | TATOTCHUS, TOHATHUA: TaOJINIIaAMU.
TATOTEHUS; CWIBl TSDKECTH, | neopMalius, CUiia TIKECTH, | TECTUPOBAHHE
YIPYTOCTH, TPEHHUS. YOPYTrOCTH, TPEHUE, BEC Pemrenue
Tena. YMETh pemaTh 3a7a4

MIPOCTEHILINE 3a0aUH.

YMeTp HpUBECTH NPUMEPHI
JefcTBUS CUI U OOBSCHUTH
WX IPOSIBIICHHE.
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53/4 | 3akoHBI COXpaHEHHUs OOBSICHAT U IPUBOJUTD PaGora ¢ Pemenue
B MEXaHUKE Nmmnynsc. 3akoH | MPUMEpPHI NpakTuy. Hcmos- TaOJIUIAMU. 3aJ1a4
COXpaHEHUSA UMITyJIbca, | 3OBaHHUA (pr3MYECKUX 3aKOHOB. TECTUPOBAHU
3aKoH COXpaHeHHs YMeTh BEIYHUCIIATE PadoTy, e
SHEpTHH. Pa6ora. | MOWHOCTb, SHEPTUIO, CKOPOCTH
13 3aKOHAa COXpaHCHUA SOHEPIUH,
MouHoCTh. DHEprus.
OOBSACHATD T'paHruLbI
IMIPUMCHUMOCTH 3aKOHOB.
54/5 | Ocuossl MKT 3HaTh IUJIAaHETApHYI Mojenb | Pemenue
VYpaBHenue  MeHeneeBa- | CTOPOEHUSA aroMma, | 3aj1a4
Knaitnepona. ONpEJIETICHUsI H30IPOIIECCOB.
N3omnponeccer. [lonnmarts ¢buznueckuit Pemeryie
cMmpicn  MKT.  Beramcnsars 3a1au
MapaMeTphl, XapaKTepU3yIoIue
MOJIEKYJISIPHYIO CTPYKTYPY
BCIICCTBA, OMPCACTIATL XapaKTCp
n3omnpoliecca no rpadhukaM
55/6 | B3zaumuoe Hcnapenue, xoHaeHcauus, | 3HaTh OCHOBHBIE MTOHSATHUA. Pabora ¢
MpeBpallIcHHe BIIYKHOCTh Bo3ayxa. | OOBACHATH IPeoOpa3oBaHus | TAOJIUIIAMHU. Pemenue
KHUJKOCTEH, Ta30B [cuxpomertp. SHEPTUU MPU U3MEHEHUU TEeCTUPOBAHU 3a1a4y
Tennonepenaya. arperaTHOTO COCTOSTHUS e
KonuyecTBo TEIOTHI. BemecTBa. PaboTats ¢
TICUXPOMETPOM.
BbruncnsaTe KOIU4ecTBO
TETJIOTHI.
56/7 | CpoiictBa TBEpABIX | BpoyHoBckoe  mBmkenue. | [IpuBoauTh  TpUMEpPHl U
Ten, xuakocred U | CTpoeHue BEIIeCTBa. yMETh OOBSCHATH OTIAYHSA
ra3os. arperaTHbhIX COCTOSTHUI.
57/8 | TertoBbie siBnenust | [Iporieccsl nmepeaayn temia. TeroBbie IBUTATENN. Pemenue
3a11a4 Pemienue
3HaTh omnpe/eieHne BHYTPEeHHEH SHEPTuu, crocoObl eé 3ama4y

n3MeHeHus. OOBSICHATH MPOIECCHI TETUIOTIEpeIaY.
OO6bsacuate u ananuszuponath KI1J] TemnoBoro nurarens

31



Ne Tema ypoka OcHoBa ypoka 3HaHUS U YMEHHUSA Kontpois KT Jomaninee [Hara
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a
58/9 | DnekTpocraTuka DEeKTpUIECKUN 3apsin. | 3HaTh BHIBI 3apsijioB, 3aKoH | Pemenne
3aKkoH KYJIOHA. | KyJIOHa, ANEKTPOEMKOCTD. | 3a7a4 Pemenue
Konpaencaropsl Hu nx | Buner KOHJICHCATOPOB. 3ajJa4
MIPUMEHEHUE OOBSACHATh  DIEKTPHU3AIIIO
TEJI, OTIBIT KYJIOHA, TPHUMCHE.
59/10 | 3akoHBI 3akoH Owma. | 3gate 3axkoH Owma. Buner | Pemenue
60/11 | moCTOSIHHOTO TOKa [TocnenoBarenpHOE U | COCTMHCHUH. Brnanerts | 3amau
napajijieIbHOe COEIMHEHUE | IOHATUSAMU: DIIEKTPUUYECKUI Pertienme
MIPOBOTHHUKOB. TOK, CHJa TOKa. YMETh sanad
MOJIb30BAThCSL  DIIEKTpUYEC-
KAMU IpHOOpamH.
61/12 | DnexTpoMarHuTHBIE | MarHuTHOE nosie. | 3HaTh MOHSATHUS: MATHUTHOE
62/13 | sBneHus ONEKTPOMAarHUTHBIE BOJIHBI, | T10JIE, IEKTPOMAarHUTHOE
UX CBOMCTBA. noJie. JIeKTPOMarHuTHbIE PaGora ¢
BOJIHBI U UX CBOMCTBA. Pemenue
TadJIMLaMU.
BnaneTs npaBuiiamu: 3a1a4
. TECTUPOBAHU
BypaBuuka, 1eBoit pyKH. .
OOBsicHATD :3aKOH Amrepa,
ANEKTPOMArHUTHOM
WHIYKIIAH.
63-65 | OboObmaromue
YPOKHU
66 Htorosas

KOHTpOJIbHAsA paboTa
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