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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOl paboueld mporpamMMbl BocniuTanus U KoHmeniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/eiioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHHusi, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUS CBOMX HHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mno Qusuke omnpenenstoTcs IUTAaHUPYEMBIE pPe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJibTaTaM OOY4YarolIMXCs, OCBOMBIINX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00yUYCHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHax MPUPOJbI, BBICTYyNAas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHUHM, HM3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUsI HOBBIX MaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpeIHEro 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpouecca. s yrimyOGiaéHHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IaBa cmocoba peanuzanuu  (pU3MUECKOro TpakThukymMa. B mepBoM cimydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce uzyudeHus: paszaena (temsl). [lpu sTom mon pabGoramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
1abopaTopHBIX paboOT M MpaKTUKyMmMa MpPEJICTaBlIeHAa eIMHBIM TepeuyHeM. Bbribop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUsI WM OCHaleHus kaOuHeTa ¢usuku. Ilpm stom obecreymBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasliesia Kypca, TaKk U
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHere (GU3HKK JODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpanmoHHoe o0opynoBaHue (OPMUPYETCS B COOTBETCTBHHM C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlabopatopHoe 00opyJoBaHUE ISl YYEHUUYECKUX MPAKTHYECKUX padboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOKHBIX cdepax Oyayuiei
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecKkux SBICHUA B MPUPOAEC W JUISl MPUHATUS TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢u3nyeckoil MojENH, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
¢u3nYeCKNX OSKCIEPUMEHTOB, aHajih3a W HUHTepIperauud uHpoOpMaluy,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yrinyOnéHHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpakTUYECKUX paboT SABISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Paznen 4. JinekrpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anmopelicTBue TIOCTOSSHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bexktop MarHutHOM uHaykuuu. [Ipunuun cynepno3unuu
MarHUTHBIX NOJEN. JINHUY MarHUTHOU MHIYKLIUH.

MarnutHoe ToJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJIHUKA, KATYIIKH U
KpYyroBoro Butka). OneIT Opcreaa.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. J[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tosie. Pabota cuibl Jlopenna.

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

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOIECChl: MPUMEHEHUE

MOCTOSIHHBIX MarHMuTOB, 3JIEKTPOMAarHUTOB, TECTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTEN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHMA  WMHAYKOMM ~ MarHATHOrO  MOJSL  IOJOCOBOTO  H
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna 1MHMI MarHUTHON MHAYKIMH MOJIS JJIMHHOTO NPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKU C TOKOM.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeinictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBr>KeHUsI MMy4YKa 3JIE€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMIT JEUCTBUSA BJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOXJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccrenoBanre MarHuTHOTO MOJIS IOCTOSIHHBIX MATHUTOB.

HccnenoBanne cBOWCTB eppOMArHETUKOB.

HccnenoBanne AelCTBUS NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydenne 3aBUCUMOCTH CUJTbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHJYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomazHumnas uHOYKuus.

SIBrieHME DIIEKTPOMAarHUTHOM WHAYKUMU. [IoTOK BekTOpa MarHUTHOMN
naaykiuu. JJIC mHAYKUMU. 3aKOH AJICKTPOMAarHuTHOM uWHAykuuu Dapajes.
Buxpesoe anekrpuueckoe noie. Toxku Dyko.



OJC uHAYKIMU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHocth. KaTyilika HMHAYKTUBHOCTH B LENMH TOCTOSHHOTO TOKA.
Arnenune camonnaykuuu. JJ1C caMOMHIYKIUN.

DHEprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckne yCTPOMCTBA U TEXHOJOTUYECKUE IMPOIECChl: MHIYKIIMOHHAs
neyb, COJICHOU, 3allUTa OT JIEKTPU3AIMU T MPHU JIBHKEHUU B MArHUTHOM I10JIE
3eMiu.

Jemoncmpayuu.

HaGmronenue siBjeHUst 3J1IeKTPOMArHUTHOW UHAYKITUU.

UccnenoBanne 3aBucumoct IOJJC HMHAYKUMH OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO MOTOKA.

[IpaBuiio Jlenua.

[Tanenue marauTa B aJIOMHUHUEBOU (MEIHOW) TpyOe.

SBneHne caMOMHIYKITUH.

Uccnenoranne 3aBucumoctd DJIC caMOUHIYKIIMM OT CKOPOCTH H3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Ornpenenenne NHIAYKIMY BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka Moienu JIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3pnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue koneOanuss. KunemMatnueckoe M JUHAMHYECKOE OMHUCAHUE.
DHepreTUuYecKoe OMMCcaHUue (3aKOH COXPaHEHHUSI MEXaHWMYEeCKOM 3Hepruu). BeiBox
JUHAMHYECKOTO OMUCAHMS TaPMOHMYECKUX KOJEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amrmutyna u ¢asza konebanuil. CBs3b aMIUTUTYIbl KOJIEOAHUW HCXOIHOM
BEJTMYHMHBI C aMIUTUTYJaMU KOJIeOaHU €€ CKOPOCTH B YCKOPESHHUSI.

Ilepuon u uactora koneOanuid. Ilepron manbix CBOOOJHBIX KoJeOaHUU
MareMaTH4eckoro mastHuka. Ilepumon cBOOOAHBIX KOJIEOAHUI MPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3aryxaromux Kojedanusx. BeiHy)/1eHHbIE KOeOaHusl. Pe3oHaHc.
Pe3zonancnas kpuBas. BiusHMe 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHMUS.



TexHuueckne ycTpoMCTBa M TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, Yachl,
Kaudelld, My3blKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoJae0aTeNbHOrO IBUKECHHUS.

HaGmonenre HE3aBUCHMOCTH NIEPUOJA MANIbIX KOJeOaHUil rpy3a Ha HUTH OT
AMIUIATYIBI.

HccnenoBanue 3aTyxaromux Kojie0aHUi U 3aBUCUMOCTHU NEPHOJ1a CBOOOTHBIX
KOJI€OAHHUI OT COMPOTUBICHUS.

HccnenoBanne koyiebaHMM TIpy3a Ha MACCUBHOM MpYXHHE C IIEJIbIO
(dbopMupoBaHUs PeCTaBICHUN 00 aeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPTHH MPU KOJEOaHUSIX IPpy3a Ha MPYKUHE.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUH.

Ha6monenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

W3mepenue mnepuoma CBOOOJHBIX KOJEOAHUN HUTSAHOTO M TPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBHKEHUS Tela B X0/€ KoJIeOaHUM Ha YIIPYTroM MoJIBece.

N3ydenue NBUKEHHS HUTSHOTO MasTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTYXaIOMUX KOJIeOaHUH.

HccnenoBanue BHIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHnsle Ko1edanusl.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOjeOaHHsS B
uaceallbHOM KoJiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/IbI
3apsa KOHJEHCATOpa C aMIUTUTYION CUJIBI TOKA B KOJIEOATEIHLHOM KOHTYE.

3aKOH COXpaHEHUS SHEPTHH B HJI€ATbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromue AIEKTPOMArHUTHbIE KosieOaHus. BoeinyX1eHHbIE
AIEKTPOMArHUTHBIC KOJIeOaHMS.

[lepeMennblii TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
JICHCTBYIOIIEE 3HAYCHHE CUJIBI TOKA M HAMPSDKEHUS TPH Pa3TudHon Gdopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHycouJlanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIlKa
WHJIYKTUBHOCTH B LIEMH CUHYCOMJAJIBHOIO MEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsKeHUN.

WNneanvubiit  Tpanchopmatop. IlpousBonactBo, mnepegaua U mnotpedieHUe
AIEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PHUCKH TMpU MPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.



TexHudeckne yCTpOHMCTBA M TEXHOJOTHYECKHE IPOLECCHI: 3JIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTpOoNepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThl CBOOOJAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMI.

['eneparop He3aTyXaroUMX 3JEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTpPOMarHuTHOTO TE€HEPATOpa.

BoiHyX1IeHHbIE CUHYCOUAAIbHBIEC KOJIEOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOp B LENU HEPEMEHHOIO
TOKA.

Pe3oHanc mnpum mocnenoBaTeNbHOM COEAMHEHWUM PE3UCTOpA, KaTYLIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

YcTpoicTBO U MPUHIIMI IeUCTBUS TpaHchopmaTopa.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3yuenue tpancdopmaropa.

HccnenoBanne nepeMEHHOIO TOKA 4e€pe3 IMOCIEAOBATENBHO COCAMHEHHBIC
KOHJECHCATOP, KaTyLIKY U PE3UCTOP.

Habnronenue 21eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIN IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHu4eckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
POJOJIbHBIE BOJIHBL. llepHos, CKOpOCTh pacHpOCTpaHEHHs M JUIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)KCHHE, NpEeIOMJICHHE, MHTepPEpeHUus U
nudpaKIus.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYXKAIOILIEH CPEbI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHHUE,  IPEIOMIICHHE,
noJsipu3alysl, uHTeppepeHus 1 1udpakius.

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

IIpuHIHNBI paguOCBA3U U TeNeBUACHM. Panqnonokanus.

DNEeKTpOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paaJuonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBas IUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpPOCTPaHEHHE TOTIEPEUHBIX U MTPOJIOTBHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenue orpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHuu u 1upakiiu MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOM U
4aCTOTOU KOJIeOaHU.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
pesIoMJICHHE, MOoJsIpu3alus, 1udpakius, nHTepdepeHIIus.

O6HapyxeHue HH(PPaKpPacHOTO U YIBTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHHOE pacnpoCTpaHEHHE CBETa B OJHOpPOAHOU cpene. JIyd cera.
To4euHbI HCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI oTpaxkeHHUs: cBeTa. [locTpoeHue nzoOpakeHuil B
riockoM 3epkaiie. Cdepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTENb
npenomiieHus. OTHOCUTENbHBINA NTOKa3aTeNb npeaomieHus. [IocTosTHCTBO 4acTOThI
CBETa M COOTHONIEHWE [IJIMH BOJH MpHU IEPEX0/€ MOHOXPOMATUUYECKOTO CBETA
yepes rpaHully pa3jielia IByX ONTUYECKUX CPEX.

Xon nyueir B mpusme. lucnepcus cBera. CI0XKHBIA COCTaB OE€JIOro CBETA.
[IBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHplil yroia NoJIHOrO BHYTPEHHETO
OTPAXKEHUS.

ColOuparompe # pacceWBaromue JuH3bBL. ToHKas JwmH3a. DokycHoe
pPacCTOSIHME ¥ ONTHYECKass CWIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
PACCTOSIHHSI TOHKOW C(HEpUYeCcKOW JTUH3BI OT €€ TeOMETPHUH W OTHOCHUTEIHHOTO
MOKa3aTess MPeJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.



Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300pakeHUl TOYKM U OTpe3Ka NpsMOM B
COOMPAIONINX U PACCEUBAIOIINX JTUH3AX U UX CUCTEMaX.

Ontuueckue mpubopsl. Paspemiaromnias crnocodHocTh. [71a3 Kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmMOIEHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTHHE OT JBYX KOTE€pEHTHBIX MCTOYHUKOB. IIpuMepnl KiaccHuecKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckue YCTpOWCTBA W TEXHOJOTHMYECKHE TMPOIECChl: OYKH, JIYIa,
nepuckor, (oroanmapaT, MUKPOCKOI, MPOSKIIMOHHBIM ammapar, MPOCBETICHHUE
ONTHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue nperoMieHUs CBETA.

HaGnroenue moiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX NIYYKOB 4epe3 IUIOCKOMAPAIIIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOona.

Ha6monenne naTepdepeHinm cBera.

HaGmronenre BETOB TOHKUX IMJIEHOK.

Hab6monenne nudpakimu ceera.

N3yuenue nudpakiinoHHON PEHIETKH.

HabGmonenne nudpakiiioHHOTO CIIEKTpa.

HabGmonenne nucrnepcuu cBera.

HaGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenne nmokasarens NpeoMIICHHUS CTEKJIA.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSTHMSI OT BelmiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenune GOKyCHOr0o pacCTOSHUS PACCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BI.



[Tonyyenue n3o00paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTEpHEpEeHINN U MOJIAPU3ALIHI CBETA.

N3yuyenue noasipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIECKTPHKA.

N3yuenue nnTepdepeHny Ja3epHOro U3Iy4yeHus Ha IBYyX LIENsX.

HaGmonenue nucnepcum.

HaGmronenue u uccnenopanue qudpakImOHHOTO CIIEKTpA.

HN3mepenne niavHbl CBETOBOU BOJIHBI.

[TonyueHue criekTpa U3JIy4EHHUs CBETOAMOJA MPHU MOMOUTU JTUPPAKIIMOHHON
PELIETKHU.

Pa3zznesn 6. OcHOBBI cIeMAJILHONH TEOPUH OTHOCUTEJIBHOCTH.

['panuiel OpUMEHMMOCTH — KJIacCMYeckoM  MexaHuku.  [loctymaTs
cHenuanbHOW TEOPUH OTHOCUTENBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeobGpa3zoBanus  JlopeHia.
VYcnoBue mnpudnHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHe
BPEMEHH M COKPAIIICHHUE JJINHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MacChl C SHEPruer U UMITYJIbCOM PEJIITUBUCTCKOM YaCTHUIIBI. DHEPTrus
MIOKOSI.

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

VYyeHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W DSHEPrUM  PEIATHUBUCTCKUX 4acTHI] (IO
doTorpadusiM TPeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-60110601 oyanusm.

PaBHOBecHOE TeruiOBOE M3NydeHHE (M3IIydeHHe aOCONMIOTHO YEPHOTrO Tena).
3akoH cMenlenust Buna. I'unore3a [lnanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJbC (POTOHA.

®oroaddext. Onwitel A. I'. Cronerosa. 3akonsl ¢poTodddexra. YpaBHEeHHE
OunmTeitHa 1ia poroaddexra. «Kpacnas rpanuma» hotodrddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIONIAIONIYI0 W a0COJIOTHO OTpaXkarollylo moBepxHOcTh). OmbiTel 1. H.
JleGenena.

BosiHOBBIE cBOMicTBA yacTul. Bomusl ne bpoins. Jlnuna BonHbl ne bpoiis u
pa3mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopmyckynsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 37eKTPOHOB HAa KpUCTAILIAX.

Cnemuduka ndmepeHuid B Mukpomupe. COOTHOIIEHUS! HEONpPeaeaEHHOCTEN
I'efizenOepra.



TexHuyeckue yCTpPOWCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: CIEKTPOMETP,
(doTornemMeHT, (OTOAATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHass OaTapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHelHEro (Gotosddexra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBENIEHHOCTH.

Creroauos.
Conneunas Gartapes.
Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.
Uccnenoranue ¢poTopesucropa.
N3mepenue nocrosinuoi [Inanka Ha ocHOBe uccienoBanus Gporodddexra.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.
Tema 2. @u3zuxka amoma.
OnbITHl 1O HKCCIIENOBAaHUIO CTPOCHMS aroma. llnaHerapHass Mojzenb atoma
Pezepdopna.
[Toctynarel bopa. U3nydyenue u norjiomenue GOTOHOB MPHU MEPexojie aToma
C OJIHOTO YPOBHS SHEPTUU Ha IPYTOil.
Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTrUH aToMa BOJOPOA.
CnoHTaHHOE U BBIHYKJIEHHOE U3i1yueHue ceta. Jlazep.
TexHuueckne yYCTPONCTBA U TEXHOJOTHYECKUE IPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jemoncmpayuu.
Mognens onsita Pesepdopaa.
HaGmonenne nuHeHYaThIX CIIEKTPOB.
YCTpOMCTBO U IEMCTBUE CYETUYNKA HOHU3UPYIOIINX YACTHII.
Onpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3yYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
Hab6monenne muHEHYaTOro CrekTpa.
HccnenoBanue crieKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPOJia U U3MEPEHUE
noctosiHHON Punbepra.
Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHMAPHLIX YACMUY,.
Hyxknonnas mognens snapa IeiizenOepra—lBanenko. 3apsig snpa. MaccoBoe
yucio sapa. M3oronsl.

PamnoaktuBHOCTE. Anb(da-pacman. INEKTPOHHBIH M TO3UTPOHHBEIN OeTa-
pacnaz. ['amma-uznydeHue.



3aKOH pPAaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TONBI B IIPUPOJIE.
CBolCTBa MOHHU3UPYIOUIETO H3IY4YEHHUs. BiusHHE paJrOaKTMBHOCTHA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbil (hoH uznydenus. Jlozumerpusi.

DHeprust CBs3M HYKJIOHOB B siaipe. S nepHbie cuibl. JledekT maccsl anpa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peakropsl. [IpoOiaemsl
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHE AaCIEKThl Pa3BUTHS
SAIEPHON YHEPIETUKHU.

Mertonpl perucTpanyy U UCCIIEIOBAHMS JIEMEHTAPHBIX YaCTHUL.

@yHIaMEHTAJIbHBIE B3aUMOACHCTBUS. bapuOHBI, ME30HBI W JENTOHBI.
[IpencraBnenne o CtanaapTHOi Mozenu. KBapk-riirooHHass MOJENb aIpOHOB.

®usuka 3a npeaenamu CtaHaapTHOW Mojenu. TéMHas martepust U TEMHas
SHEPIHUsl.

EnuncTBO Qusnueckoit KapTUHBI MUpA.

TexHu4eckne yCTpOoUCTBAa U TEXHOJIOTUYECKHUE MPOLECCHI: JO3UMETP, KaMmepa
Bunbcona, saepHbli peakTop, TEPMOSJAECPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PEe30HaHCHasi ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKM.

Ortanbl pa3BUTUs acTpoHOMUH. [IpuKIIaniHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMHUH. [IpUMEHMMOCTH 3aKOHOB (DHU3UKH JUIsI OOBSCHEHUS TPUPOJBI
KOCMUYECKUX OOBHEKTOB.

Mertonpsl acTpoHOMHUYECKUX ucciaegoBaHuil. (COBpEMEHHBIE ONTHYECKHUE
TEJIECKOTIBI, PAIMOTENECKOIIBI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBUYKECHHE.

ConneuyHas cucrema.

Connne. ConHeuHasi akTUBHOCTD. MicTounuk sHeprun CostHIa U 3BE3 .

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMma «CIEKTpaIbHbIN Ki1acc —
CBETUMOCTB». 3BE3/bl IJIABHOM MOCIEAOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3J TIJIAaBHOM IOCIEI0BATEIBHOCTH. BHyTpeHHee CTpoeHHe
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHM U 3Bojronuu ConHua u
3BE3/. DTalbl )KU3HU 3BE3L.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3B€31HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPWIOKEHHUN JJIsI Ope/ieSIeHUs TTOJ0KEeHHUSI HEeOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3qusd CEBEpHOTO MOJyIIapusi U SPKUE
3BE3IBI.

HaGmionenust B Teneckon JIyHbI, TIUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUH.

Du3YeCKUH NMPAKTHKYM.

Cnoco06b1 n3Mepenusi (U3NYECKUX BEJIMYMH C UCIOJIH30BAHUEM aHAJOTOBBIX
U UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOTIOTHBIE U OTHOCHUTEIIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3HYECKUX BEITUYHUH.
OruieHka rpaHull] MOrPEITHOCTEMN.

[IpoBeneHne  KOCBEHHBIX U3MEPEHHUM, HCCIEAOBAHWM  3aBUCUMOCTEU
bu3MYeCKUX BEIWYMH, MPOBEpPKa MPEIJIOKEHHBIX TUMoTe3 (BBIOOp W3 padoT,
OMMCAaHHBIX B TEMAaTUYECKUX  pa3fenax  «YUYEeHWYEeCKUH  HKCIIEPUMEHT,
nabopaTopHbie paOOThI, MPAKTHUKYM).

O600maronee MOBTOPEHUE.

OO6o00mIeHne U cucTeMaTH3alus CoJIepKaHUs pa3lie]ioB Kypca «MexaHukay,
«MonexynspHas Qu3nuKa U TEPMOJUHAMUKA», «INeKTpoauHaMuKkay, «Konebanus
U BOJHBI», «OCHOBBI CHELUUAIBbHOW TEOPUHU OTHOCUTEIBHOCTH», «KBaHTOBas
buzuKay, « IIEMEHTHl aCTPOHOMHUH U aCTPODU3UKH.

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M THUYECKOU cepax AesTEIHLHOCTH YeI0OBEKa, POJIb U MECTO (PU3UKHU
Y aCTPOHOMHM B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINUCATEIBHOU,
CUCTEMATU3UPYIOICH,  OOBSICHUTENIPHOH W  MPOTHOCTHYECKOW  (DYHKIIHIA
busznueckoi Teopuu, poib GU3NUECKON TEOpUU B (DOPMUPOBAHHUH TTPEICTABICHUN
0 ¢u3nUecKor KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O ITPUPOLE.

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 11 Kkmacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMHUH, Te0rpauu U TEXHOJIOTUH.

Meosicnpeomemmnole nonamus, C6A3AHHbIE C U3YUECHUEM MEMOO008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTETbHBIE TPUOOPHI, I poBast 1adbopaTopus.

Mamemamuka: penieHUE CHCTEMbl YpPaBHEHUW. TpPUTrOHOMETpUYECKUE
(YyHKUUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJECTBO. BEKTOpHI M MX MPOEKIHH HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 3MeMeHTapHBIX (QyHKUUN. [Ipu3Haku nogoOHst TPEyroJibHUKOB,
ompeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

buonozusa: >nextpuyeckue SBICHUS B JKUBOM MpupoJe, KojeOaTellbHble
JIBUKEHUS B OJKUBOW TMPUPOJE, OHKOJIOTHYECKUE PHUCKM TIPU IPOU3BOJCTBE
ANEKTPOIHEPTUU,  DIIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKaIoIIEeW  Cpejsbl,
yIbTpPa3ByKoOBasi JIMarHOCTUKA B MEJUIMHE, ONTHYECKUE SBICHHUS B KUBOU
OpUpOJIE.

Xumusn: CTpoeHUE aTOMOB M MOJIEKYJ, KpUCTAINTMYECKask CTPYKTYpa TBEPBIX
TEJN, MEXaHM3Mbl O0Opa30BaHUS KPUCTAUIMYECKONW pEIIETKH, CIEeKTPaIbHBIH
aHaIM3.

I'eocpaghus: wmarnuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX DY/,
doTochEMKA 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonocusa: TNPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SIKOOU, reHepaTop MEePEMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JUHUU 3JEKTpoNepeaay, 31€KTPOABUTaTeNb, paaap, paaHuONPUEMHHK, TEIEBU30P,
anteHHa, TtenedoH, CBYU-meub, ynIbTpa3ByKoBas IUArHOCTUKA B TEXHHKE,
IIPOEKIIMOHHBIN amnmnapart, BOJIOKOHHAsS ONTHKA, COJHEUHas OaTapesi, CIIyTHHUKOBBIE
NPUEMHUKHY, SII€PHAsI SHEPTETUKA U SKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, IPUCYIIETO (PU3NUYECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

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

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pPacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNBTATOB HEJSIM, OIEHUBATH PUCKHU MOCIIEICTBHIA JIEATETLHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KITFOYEBHIMHU MOHITHIMU U METOJaMU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3TUYHbIX METOJIOB MMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M W aKTyaJIM3UpOBATh 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TNPAKTUUYECKYIO O00JacTh
KU3ZHEEATEIHbHOCTH;

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

PabGora ¢ undgopmanmeii:

BJIa/ICTh HABBIKAMHU TOJY4YeHUs MHPOpMANUU (PU3NYECKOTO COACpKaAHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

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

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha YypokKax (U3MKKU U BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYaITbHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
NEUCTBUH, pacnpeleNsiTh poJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedIIeKCUU [JIsi OIEHKU CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M ApryMEHTBhl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mponecCcc MAOCTUIKCHHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOrpaMMBbI I10

dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBLHBIN WHTEJUICKT, e ATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

IMTPEAMETHLBIE PE3YJIbTATDI
K koniy oOyuenuss B 11 knacce mpenaMeTHbIE Pe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



MOHUMAaTh podb (U3UKK B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesTeIbHOCTU YEJIOBEKA, POJIb U MECTO
(U3MKUM B COBPEMEHHOW HAay4YHOW KapTUHE MHpa, POJb ACTPOHOMHUHU B
MPaKTUYECKON  JIESITEIbHOCTH YEJOBEKa U  JaJbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHUH, 3HAUCHHE OMUCATENbHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTEIBPHON M MPOTHOCTUYECKON (GyHKUMU (u3myeckoil Teopuum —
ANEKTPOAUHAMUKH, CIELUATBHON TEOPUH OTHOCUTENBHOCTH, KBAaHTOBOW
¢u3uku, poab (GU3NUYECKON TEOopuu B (POPMUPOBAHUHU MPEACTABICHUN O
¢u3znueckol KapTUHE MHpa, MeCTO (U3UUECKOW KapTUHBI MHUpa B 00IIEM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTaBICHUIN O PUPOJIE;
paznuyarh YCJIOBHMS NPUMEHMMOCTH Mojelied (U3UYECKUuX Tel W
POLECCOB (SIBJICHUIN): OJHOPOJAHOE DJEKTPUUYECKOE U OJHOPOIHOE
MarHuTHOE TOJIs, TAPMOHUYECKUE KOJIeOaHUsI, MAaTeMAaTUYECKUI MasiTHUK,
UjeaTbHBIN TPYKUHHBIM MasSTHUK, TapMOHUYECKHE BOJIHBI, HJCaTbHBIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIEl aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICJIN CBETA;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aAHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIE TMPOIECCHl M SBIICHUA,
UCIIOJIB3YSl OCHOBHBIE IIOJIOKEHHUSI W 3aKOHBl DJJIEKTPOAUHAMHUKUA U
CIIEUUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOrOo 3apsajaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOW  MHAYKUMHM, TpaBwio  Jlenma, cBa3p  DJC
CAMOMHIYKIIMM B DOJEMEHTE JJIEKTPUYECKOW IENU CO CKOPOCTBHIO
U3MEHEHUS  CWJIbl  TOKa,  TOCTyJaThl  CHEHHAIBHOM  TEOpHH
OTHOCHUTEJIbHOCTH DUHILITEWHA);

aHATM3UPOBATH U OOBACHITH KBAHTOBBIC IIPOLIECCHI U SBJICHUSI, UCTIONbB3YS
MOJIOKEHWsI ~ KBaHTOBOW  (Gu3WKK  (ypaBHeHHE  DWHINTEWHAa A
dotorddexra, mepBbli u BTOpod moctynatel bopa, mnpuHIUI
COOTHOIIICHUS Heompenenénnocteit ['eiizenbepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOTO YMCENI U PHEPruv B SIAECPHBIX PEAKUHUSIX, 3aKOH
PaMOaKTUBHOTO pacnaja);

OMHCHIBATh (DU3UYECKUE TPOLECCHl W SBJICHUS, HMCIOIb3YS BEIMYHHBI:
HaMpPSKEHHOCTD JIEKTPUYECKOTO TMOJIs, MOTEHIHUAN 3JIEKTPOCTATUUECKOTO
MoJisl, Pa3HOCTh NOTEHUMAJOB, SJEKTPOJBIKYIIAsA CuUlIa, WHIYKIUS
MAarHUTHOTO TOJIsl, MATHUTHBIA TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABUKYIAS CUJa CAMOUHIYKIUHU, SHEPrus MArHUTHOTO MOJIs
MPOBOJIHUKA C TOKOM, PEJISTUBUCTCKUNA WMIYJbC, TIOJHAs DSHEPrus,



SHEPrusi TOKOS CBOOOJHOW YACTHIIBI, SHEPruss M UMIOYyJIbC (OTOHA,
MacCOBO€ YMCIIO U 3apsjl A]1pa, SHEPIUsl CBSA3H s1pa;

OOBSACHATH  OCOOEHHOCTM  MPOTEKaHUs  (PU3UYECKUX  SIBJICHUM:
ANEKTPOMArHuTHAs UHAYKIWS, CAMOMHIYKIINSI, pe30HAHC, UHTep(epeHIus
BOJIH, Jaudpakiuus, AUCHEPCHUs, T[IOJHOE BHYTPEHHEE OTpPaKCHHUE,
dbotoanektpuueckuii 3pdext (dpotorddext), anpdpa- u Oera-pacnajibl
saiep, raMMa-u3inydeHue snuep, (GU3NYECKHe MPUHIUIBI CIEKTPaTbHOTO
aHanu3a u paboThl Ja3epa;

OTIPENICNIATh HAIMpPABJICHHUE WHIYKIIUM MarHUTHOTO TMOJis MPOBOJHHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTH U300paKeHne, CO3aBaeMOe MJIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
U PaCCUUTHIBATh €r0 XapaKTePUCTHUKH,

MPUMEHSATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE TOHSATHS, TCOPUU U
3aKOHBI JIJI1 aHalmM3a ¢ OOBSACHEHHS  (U3UYECKUX IPOIIECCOB,
MPOUCXOANINX B 3BE3/MaX, B 3BE3AHBIX CHCTEMax, B MEKTraJlaKTUUEeCKOMH
cpele; IBUKEHHUsI HeOECHBIX Tell, IBOJIIOIUH 3BE3]] U BeeneHHO;
IPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (DU3WYECKHX BEJIUYUH C
UCIIOJIb30BAaHUEM TIPSMBIX HU3MEPEHUH, TPU HOTOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh PE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTHU
¢u3nueckux BEJIMYMH B BHAE TpadUKOB C Y4E€TOM aOCONIOTHBIX
NOTPEIIHOCTEN  M3MEPEHUW, JeJaTh  BBIBOABI MO  pe3yJibTaTaM
UCCIIEJOBAHNUS;

IPOBOAUTh KOCBEHHbIE HW3MEpPEeHUS (U3MYECKUX BEJIUYMH, MPH ITOM
BBIOMpATh ONTHUMANBHBIN METOJ U3MEPEHHs, OIEHUBATH aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
IIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIyYEHHBbIE PE3YyJbTaThl W J€JaTh BBIBOJ O CTAaTyCE MPEIJIOKEHHOMN
TUIIOTE3BI;

OMUCHIBATh METO/IbI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
coOmro1aTh TpaBmiIa 0€30MacHOTO TPY/Ja NPH MPOBEACHUH HCCIIEIOBAHMIMI
B paMKax y4eOHOTO DJKCINEpPUMEHTa, TMpaKTUKymMa U  y4deOHO-
UCCIIE0BATEIbCKOM M TPOEKTHOM JEATENIbHOCTU C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOICTB U JTa0OPATOPHOTO 00OPYIOBaHHS;

pemaTte pacy€THBIE 3aJadyd C SBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢uznueckolr MOJENbIO: HAa OCHOBAaHWM aHajdW3a YCIOBHS BBIOUpATh
dusnueckre Mo, OTBEYAIOIINE TPEOOBAHMIM 3a7a4d, MPUMEHSTH
bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH W MOCTYJAThl (DU3NUYECKUX TEOPHUil
IpU  HUCIOJIb30BAHUM MaTEMaTUYECKUX METOJOB peIleHUs 3ajad,



MPOBOJUTH PACUETHI HA OCHOBAaHUM UMEIOIIUXCS JAHHBIX, AHAJIM3UPOBATH
pE3yNbTAThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOTYyUYEHHBIX
pE3yJIbTATOB;

pemiatb KadyeCTBEHHbIE 3ajaud, TpeOylollue MPUMEHEHUs 3HAHWM H3
pa3HbIX pa3[eioB Kypca (pU3MKH, a TAaKKe UHTETpalui 3HAaHUN U3 IPYTrUuX
OPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
LENOYKY PacCyKJIE€HUMN C OMOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3HYECKHE SIBICHUS;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA NIl OOBACHEHHS OCHOBHBIX
OPUHIIMIIOB pabOThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTHYECKUX MPOILECCOB;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKW, B OOBSICHEHUE MPOILIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAIM3UPOBATH U OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NESITEbHOCTH 4YEJIOBEKa, CBS3aHHOW € (DU3MYECKUMHU TMPOILIECCAMH, C
MO3UIUHN HKOJIOTHYECKON 6€30MacHOCTH, MPEACTABICHUH O PAIlMOHAIBHOM
IPUPOIOIOIH30BAHUH, a TAKXKE PA3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHUN
HAyKM W TEXHOJIOTMH JJii JajbHEHIIEero pa3BUTUS YEJIOBEUECKOIO
00I1IeCTBa;

OPUMEHATh pa3jMyHble CIIOCOOBl paboThl ¢ MH(popManuen (Gusnueckoro
COJEP)KaHUSI C HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUH, IPU 3TOM MCIOJIb30BaTh COBPEMEHHbIE HMH(OPMalMOHHbIE
TEXHOJIOTUM JJI1 TIOUCKA, TepepabOoTKU M MpEeIbsBICHUS Y4yeOHOH H
Hay4YHO-TIOMYJIIPHOM MH(pOpMaluyu, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
UHpOpMAIMK, NOJYyYEHHOW M3 pa3IMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UpPOBAaTh  MOJy4YaeMylo  HMH(OpManMiO UM OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a NCTOYHUKA HH(POpMAIH;

IPOSIBIIATH OpraHu3allMOHHBIE " II03HABATEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHOOPETEHHs  HOBBIX 3HAHUM B IIpolecce
BBITNIOJIHEHUS IPOEKTHBIX U YUEOHO-UCCIEA0BATEILCKUX PadoT;

paboTaTh B TpyMIe C HCIOJTHEHHWEM pa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBATh Pa0OTy IPYIIIbI, PALIMOHAIBHO PACIpPENEATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKIOTO M3
YYaCTHUKOB IPYIIIBI B PEIICHHE pACCMaTPUBAEMOM IPOOIIEMBIL;

HPOSIBIATH MOTHBAIMIO K Oynymield npodecCHOHaIbHON AEITeIbHOCTH 110
CHEUUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIIs.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnuTHO€ nose 14
1.2 DNeKTpOMarHUTHAs MHIAYKLINS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI U BOJIHbBI
2.1 MexaHunueckue KoaeOaHus 10
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15
53 MexaHuuecKle U IEKTPOMarHuTHbIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60
Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU
3.1 Ocnossl CTO 5 1
Wroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15
4.2 ®duznka aToma
4.3 ®u3nKa aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5




YaCTHI]

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Paznen 6. ®PU3HNUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEMETHOTO COJICPIKAHHSI U OITBITa 15
' JeSTEeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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