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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no (u3uke Ha ypoBHE CpelHEro o0IIero oopaszoBaHus pazpabdo-
TaHa Ha OCHOBE IOJOXEHUW U TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBarensHOM Tporpammel, npeacraBieHHbIX B PI'OC COO, a Taxke ¢ yué-
ToM (hemepaibHON pabouelt mporpaMMbl BociuTaHusa U KoHIlenmuy nmpenoaaBaHust
yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHuzaiusx Poccuiickoi
denepanuu, peaiM3yoMnX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKM y4eOHOro Tmpoliecca, BO3PAcTHBIX ocoOeHHocTel oOydaronuxcs. [Ipo-
rpamMma 1o (u3uKe Aa€T Npe/ICTaBlICHUE O LEIX, COACpKAHUM, 00IIel CTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yUYalOIIMUXCs CPEACTBAMU YUeOHOTO Mpeame-
Ta «Dusuka» Ha yrioyOaéHHOM YpOBHE.

N3yuyenue kypca pU3MKH yriry0JIEHHOTO YPOBHSI MO3BOJISIET Peaiu30BaTh 3a-
Jna4u Mpo¢eCCUOHAIILHON OpPUEHTAIlMU, HAMpaBJICHO HAa CO3JaHWE YCIOBUW IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
0Oy4JaronmMmcs, KOTOpble HEOOXOUMBI JJI IPOAOJDKEHUSI 00pa30BaHusl B OpraHu-
3arusax MpoeCCUOHATILHOTO0 00Pa30BaHUs 1O PA3IMYHBIM (PU3UKO-TEXHUUECKUM U
WHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nporpamme no ¢usuke omnpenensiorcs IUIaHUPYEMBbIE Pe3yJIbTaThl OCBOE-
HUS Kypca (U3UKU Ha YPOBHE CPEIHEro o0Iero o0pa3oBaHus: JUYHOCTHBIC, Me-
TanpeIMeTHble,  TOpeaAMeTHble  (Ha  yriayOonéHHoMm — ypoBHe).  Hayuno-
METOJI0JIOTHYECKOM OCHOBOM sl pa3pabOTKU TpeOOBaHUN K JTUYHOCTHBIM, METa-
MPEAMETHBIM M TIPEIMETHBIM pe3ysibTaTaM 00YyYarouuxcsi, OCBOMBIINX MPOTPaM-
My 1o (u3uke Ha ypOBHE CpeaHero ooOimero oOpa3oBaHUs Ha YriayOJIEHHOM
YPOBHE, SABJISIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pPE3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOia€éHHOM
YpOBHE, B TOM YHCJIE€ TTPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma no gu3uke uMeeT MPUMEPHBIA XapaKTep U MOKET ObITh UCIIOIb-
30BaHA YUUTENIAMH (PU3UKH JJI COCTaBICHUS CBOMX PAO0OUYUX MPOTPaAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTAaBISECT BO3MOKHOCTH JIJISl peAIU3allUU PA3IMYHBIX METOJIUYECKUX MOIXO0-
JIOB K TIPETNOIaBaHui0 (PU3MKKN Ha YIIIyOJIEHHOM YPOBHE MPHU YCIOBHH COXPAHCHUS
00s13aTENbHON YaCTH COJEPKaHMS Kypca.

dusnka KaK Hayka o HauOosiee 00X 3aKOHAX MPUPOIbI, BHICTYIIAs B Kayde-
CTBE y4eOHOro mpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3Ha-



HUll 00 okpyxaromem mupe. llIkonbHbI Kype (U3HKH — cHCTEeMOOOpa3yroImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SIBIICHUMN, H3y4aeMbIX XUMUEH, Onosioruen, huszudae-
CKOI reorpadueit u actpoHomuei. Mcnonb3oBaHue U akTUBHOE IPUMEHEHUE (Qu-
3UYECKUX 3HAHUU OINpPENEINIO XapakTep U OypHOE pa3BUTUE pa3HOOOPa3HBIX TEX-
HOJIOTUH B c(hepe SHEPTeTUKU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TTOJTyUYEHHUSI HOBBIX
MaTepuajoB C 3aJlaHHBIMH CBOWCTBaMH. V3yueHue (PU3MKKM BHOCHUT OCHOBHOM
BKJIaJ] B (DOpPMHpOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI MHpa OoOydarollerocs, B
(opMUpOBaHNE YMEHUN MPUMEHATh HAYYHBIN METOJ] MO3HAHUS MPHU BBIOJIHEHUU
UMU YYEOHBIX UCCIIEIOBaHUIM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea yerocmuocmu. B cCOOTBETCTBUU C HEW KypC SIBISIETCS JIOTUYECKH 3a-
BEPILIEHHBIM, OH COJIEP>KUT MaTepuai U3 BCEX pa3fesioB (U3MKH, BKIIIOYAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca PU3HKU 00b-
eAUHEH BOKPYT (hu3MuecKkux Teopuidl. Benymum B Kypce aBisieTcs: popMUpOBaHUE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoea zymanumapusayuu. BEE peannszanus NPeaIosaracT HCIHOJIb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(GU3MKK ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKHUMH, HPABCTBEHHbI-
MU 1 3KOJOTHYECKUMHU MTPOOIEMaAMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoaEHHOTO YpOBHS
IPEAINOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOIMX MPEICTABICHUN U COBPEMEHHbBIE TEXHUYECKHE YCTPOUCTBA, U TEX-
HOJIOTHH.

Hoea 3konozuzayuu peanusyercsl MOCPEACTBOM BBEACHHUS 3JIEMEHTOB CO-
JIepKaHMsl, TTOCBSIIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C PA3BUTHUEM TEXHUKHU U TEXHOJIOTHI, a Takke 00CyX AeHHUsS MpodieM pa-
UOHAIBHOTO MPUPOJONOIB30BAHUS U 3KOJIOTUYECKON O€30MaCHOCTH.

OcBoeHue cofepKaHusl MPorpamMmbl MO (PU3MKE AOHKHO OBITH IOCTPOEHO Ha
INPUHLINIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIB30BAHUHM CAMOCTOSITEIBHOTO KCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHSI — 3TO CHUCTEMAa CaMOCTOSATEIBHOIO YYEHHUYECKOIO0 3KCHEPUMEHTA, BKJIIO-
Yaroniero (GpoHTAIbHbIE YYEHUYECKHE OMBITH IPU U3yUYEHUH HOBOTO MaTepuaa,
nabopaTopHbie paboOThI U PabOThI pakTUKyMa. [Ipu 3TOM BO3MOXKHBI ABa criocoba
peanuzauuu pU3nYecKoro npakTukyma. B mepBom ciryyae mpakTUKyM MPOBOJIUTCS



an6o B koH1e 10 u 11 kmaccoB, OO mocie NepPBOro U BTOPOTO MOIYTOIUi B KaXK-
JIOM U3 3THX KJ1accoB. BTopo#l crmoco0® — 310 uHTErpamus padoT NpakTUKyma B CH-
cTemMy J1abOpaToOpHBIX padOT, KOTOPBIE MPOBOAATCS B MPOLIECCE U3YUECHUS pasjierna
(temsl). IIpu 3TOM Mo paboTaMu MpaKTUKyMa MOHUMAETCS CAMOCTOSITEILHOE UC-
ClIeIOBaHHE, KOTOpPOE TMPOBOAMUTCS IO PYKOBOJACTBY CBEPHYTOTO, 0OOOMIEHHOTO
BHJ1a 0€3 MOIIaroBOM MHCTPYKITUH.

B nporpamme no ¢usmke cuctema y4eHHUECKOTO SKCIIEPUMEHTA, 1abopaTop-
HBIX pa0OT M MpaKTUKyMa MpeACTaBiIeHa €IUHBIM MepeyHeM. BbiOop TemMaTtuku
JUISL 9TUX BHUJIOB YYCHHUYECKUX MPAKTHUYECKUX pabOT OCYIIECTBISIETCS y4YaCTHUKA-
MU 00pa30BaTEIBLHOTO MPOIECcca UCXOS U3 OCOOEHHOCTEHN MOYypPOYHOTO MIIAHUPO-
BaHUsl U OCHamleHus kabuHera Qusuku. [Ipum 3TOM OobecmeunBaeTcsi OBJa/eHUE
00y4aIOIUMHUCS YMEHUSMHU TPOBOAUTH MPSIMbIE M KOCBEHHBIE U3MEPEHUs, HCClie-
JOBaHUsI 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH U NOCTAHOBKY OIBITOB 110 IPOBEPKE
IPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yNENsSeTcs PEUIeHUIO0 PacyE€THBIX M KayeCTBEHHBIX 3a-
nad. [Ipu 3TOM 7151 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIIOTCA 3a/1a4d C SIBHO 3a-
JJAHHOW W HEABHO 3aJaHHOW (PU3WYECKOM MOJIENbIO, MO3BOJISIONINE MPUMEHSIThH
U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJHOIO pa3zena Kypca, TaKk U UHTe-
rpupysl IPUMEHEHNE 3HAaHUM U3 pa3HbIX pa3/iesoB. [ KauecTBEHHBIX 3a]1a4 IpHU-
OpPUTETOM SIBJISIIOTCA 3a/laHUsl Ha 00bACHEHHE/TIPe/ICKa3aHue NPOTEKaHus punye-
CKMX SIBICHUM U MPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolne BoiOopa usnye-
CKOM MOJENH AJIsl CUTYallud PaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHOro kabuHera. B xaOunere pu3MKU TOKHO OBITH HEOOXOIMMOE J1a00-
paTopHOoe 00OpyIOBaHUE JUIsl BHIIOJHEHUs] YKAa3aHHBIX B Mporpamme 1o Qusuke
YYEHHUYECKUX ONBITOB, JJAOOPATOPHBIX padOT W pabOT MpaKTUKyMa, a TaKkKe Je-
MOHCTpaIlMOHHOE 000pYyAOBaHUE.

JleMoHCTpanMoHHOE 000pyAOBaHHE (POPMHUPYETCS B COOTBETCTBUM C MPHH-
MIIOM MHUHHUMAJIbHOM JIOCTATOYHOCTH M 00ECHeuHnBaEeT NMOCTAHOBKY NEpPEeUHCIICH-
HBIX B Iporpamme 1o (u3uke KIYEeBBIX JIEMOHCTpPALUi 1JIs UCCIIEAOBAHUS U3Y-
YaeMbIX SIBJICHUM W MPOIECCOB, SMIUPUUECKUX U (DYHIAMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX TIPUMEHEHHH.

JlaGopatopHoe 000pyAOBaHUE JI YUEHUUECKUX MPAKTHYECKUX padoT (op-
MUpPYETCS B BUJE TEMATUYECKUX KOMILIEKTOB U O0ECIIEUNBAETCS B pacu€re 0JIHOTO
KOMIUIEKTa Ha JBYX OOydarommxcs. TeMaTH4YecKHe KOMIUIEKTHI J1abOopaTopHOro
000py10BaHUS JOJKHBI OBITH MMOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUM aHA-



JIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX CH-
CTEeM B BHJIEe IIUPPOBBIX Ja00paTOPHUHi.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(opMHUpOBaHKE UHTEPECA U CTPEMJICHUS O0ydaroluxcsd K HaydHOMY H3yue-
HUIO IPUPO/JIbl, PA3BUTUE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MaTEpUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(opMupoBaHKE YMEHUI OOBSCHATH SIBJICHUS C UCIOJb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dbopMupOBaHUE TPEACTABICHUNA O POIU (PU3UKU I Pa3BUTHUS APYTUX ecTe-
CTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUI;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyayuied nmpodeccnoHab-
HOM JEeSATEIBbHOCTH, CBA3AHHBIX C (PU3MKOH, MOJATOTOBKA K JajbHEWIIeMy 00yue-
HUIO B 3TOM HAlPaBJICHHH.

JlocTikeHne 3TUX Ielield 00ecneuyrnBaeTCsl PeleHUEM CIEAYIOIUX 3a1ad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CPEAHETO 00Iero 00pa3oBaHus:

npuoOpeTeHNe CUCTEMBbl 3HaHUM 00 00IMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSX, BKIIIOYAs MEXaHUKY, MOJIEKYJIIPHYIO (PU3HKY, 3JIEKTPOAUHAMU-
KY, KBAHTOBYIO (DH3UKY U RJIIEMEHTBI aCTPO(PHU3UKH;

(GopMUpOBaHKE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsI OOBSICHEHUS
(bu3nyecKux SIBICHUN B MPUPOJIE U AJISl NPUHATUS MPAKTUUECKUX PELIEHUH B MO-
BCEIHEBHOM JKU3HU,

OCBOEHHE CITOCOOOB PEIIEHUs PA3IUYHBIX 3a/1ay C SBHO 33JaHHON (Qu3nye-
CKOM MOJENbI0, 3a/1ay, MOJIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3JaHue (puznye-
CKOM MOJIENH, aJICKBATHOM YCJIOBMSM 3aJadyd, B TOM YHCJIE 3a]a4 MHKEHEPHOIO
XapakTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOUILYIO CPELy;

OBJIaJICHUE METOJaMHU CaMOCTOSTENIbHOTO MJIAHUPOBAHUS U MPOBEACHUS (Pu-
3UYECKUX IKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIPETallui HH(OPMALIUY, OTIpEACTICHUS
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTATA;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI INPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIEATEIILHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.

B cootBerctBun ¢ TpeboBanusimu ®PI'OC COO yriayOGnéHHbIN YpOBEHb U3Y-
yeHus: yueOHoro npeaMera «Ou3nka» Ha ypOBHE CpeaHEro oOuiero oopa3oBaHUs



BbIOMpaeTcss 00ydalomMMUCs, IJIAHUPYIOIIUMU MPOAOJDKEHHE 00pa3oBaHUs IO
CHELMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOUIIs.

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus otBoauTcs B 11 kiacce — 170 gacoB (5 4acoB B HEEIIO).

COJAEPXKXAHUE OBYUEHUA

11 KJIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noJe.

B3auMoaencTBrE MOCTOSTHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarHur-
HOE Tosie. BekTop MarHuTHOM WMHAYKUMH. [IpuHUMN Cyneprno3uuuy MarHUTHBIX
roJiel. JINHMM MarHUTHOW UHIYKIIUAH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruauTHoe nosne B BeniectBe. DeppoOMarHeTUKH, apa- U TUAMAarHeTUKH.

TexHH4eCKre yCTpPOMCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: MPUMEHEHHUE MO-
CTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, 3JIEKTPOJBUTATEIIb
Axo0u, yCKOpUTEIH 2JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KapTuHa nuHUI MHAYKIMK MarHUTHOTO TOJISI MOJIOCOBOIO M MOJKOBOOOpa3-
HOT'O TTOCTOSIHHBIX MAarHUTOB.

KaptrHa nMHUI MarHUTHOW MHIYKIIMU TIOJISL ITMHHOTO MPSIMOTO MPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHus My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIIMTT AEHCTBUSA SJEKTPOU3MEPUTEIHHOTO MPUOOpa MArHUTORJICKTpUUE-
CKOU CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccnenoBanre MarHuTHOTO MOJI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB eppOMArHETHKOB.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.



Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBreHME 3IIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYK-
uuu. DJC unnykiuu. 3akoH 3ieKTpoMarHuTHOM uHAyKiuu Papanes. Buxperoe
anekTpuueckoe mnoie. Toku Dyko.

OJIC MHIYKIMU B IPOBOJIHUKE, IBUKYIIEMCS B OQHOPOJHOM MArHUTHOM IIO-
Je.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTynika MHIYKTUBHOCTH B IIEMU MOCTOSIHHOTO TOKa. SIB-
neHue camonHaykuuu. JJ{C caMOUHTyKIIN Y.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHHUYecKue yCTpPOMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
M€Yb, COJICHOU], 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMIIH.

Hemoncmpauuu.

HabGnronenue siBjeHus 3JIEKTPOMAarHUTHOM UHYKIUU.

Nccnenosanne 3aBucumoctd J/J{C MHAYKIIMU OT CKOPOCTH U3MEHEHUS Mar-
HUTHOTO MOTOKA.

[IpaBuio Jlenua.

[TameHrie MarHuTa B aJTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue cCaMOMHIYKIIHMH.

HccnenoBanue 3aBucuMoctd DJIC CaMOMHIYKIIMH OT CKOPOCTH HW3MEHEHUS
CUJIbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Onpenenenne UHAYKIIMU BUXPEBOTO MAarHUTHOTO TOJIA.

HccnenoBanre siBIEHUS] CAMOUHAYKIWH.

CO6opka MoJIeH 3JIEKTPOMAarHUTHOTO TeHEepaTopa.

Paszgea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonnueckue konebanus. Kunematnueckoe M JIMHAMUYECKOE OMMCAHUE.
DHEpPreTUYecKoe ONHUCAHHUE (3aKOH COXPAaHEHHsI MEXaHUYECKOW 3Hepruu). BeiBox
JUHAMUYECKOT0 OMUCAHUs FapMOHUYECKUX KOJIeOaHUM U3 UX DHEPreTUYECKOro U
KMHEMaTHU4E€CKOTO OMUCAHMUS.

Amiuntyaa u ¢aza konedbanuid. CBsi3b aMILTUTY/IbI KOJICOAHUN UCXOTHOM Be-
JUYHUHBI C aMIUTUTYJIaMU KOJIeOaHui €€ CKOPOCTH B YCKOPEHUSI.



[lepuon m yactota konebGanuii. [leproa manbix cBOOOAHBIX KoJieOaHHUM Ma-
TeMaTH4ecKoro MastHuka. [lepnon cBoOOAHBIX KOJeOaHU MPYKUHHOTO MasiTHH-
Ka.

[TonsiTue o 3aryxarouux kKonebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHusi Ha BUJl pe30HAHCHON KPUBOM. ABTOKO-
nedaHusl.

TexHHuYecKue yCTpOMCTBAa U TEXHOJIOTHYECKUE MPOLECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K01edaTeIbHOTO ABUKCHHUS.

Habmroienue He3aBUCMMOCTH TEpro/ia MallbIX KoJeOaHUil rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBaHue 3aTyXxaromux KoJieOaHU U 3aBUCUMOCTH epro/ia CBOOOIHBIX
K0JIe0aHUM OT CONPOTUBIICHUS.

HccnenoBanue koneOaHMWil Tpy3a Ha MAaCCUBHOM MpPYKUHE C 1ENbl0 (popMu-
pOBaHUS NPEICTABICHUNA 00 HI€aTbHON MOJENH MPY>KMHHOTO MASITHUKA.

3aKOH COXpaHEHUs SHEPTUU NPH KOJIeOaHUAX rpy3a Ha MPY>KUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HabGmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepenne neproga cBOOOIHBIX KOJIeOaHU HUTSHOTO U MPYKUHHOTO MasiT-
HUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJieOaHHU Ha yIIpyroMm IMojBece.

N3yyeHue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY/bI 3aTYXaOIUX KOJIEOaHUN.

HccnenoBanrie BRIHYKICHHBIX KOJIEOaHUIA.

Tema 2. dnekmpomacHumHubsle KOAEOAHUA.

Konebarenbubiit KOHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KOJICOAHUS B UJe-
abHOM KoJsie0aTenbHOM KOHType. @opmyna Tomcona. CBsA3b aMIUTUTYIbI 3apsaa
KOHJIEHCATOpa C aMIUIUTY0M CHIIbI TOKa B KOJIE€OATETbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYpE.

3aryxalye 3JeKTPOMarHUTHbIE KoJjieOaHus. BbIHyXJAeHHbIE 3JeKTpomMar-
HUTHBIE KOJIeOaHUS.

[IepemeHHBIN TOK. MOIIHOCTh MEPEMEHHOrO TOKAa. AMIUIUTYJHOE W JEH-
CTBYIOIIEE 3HAUEHHUE CHJIBI TOKA U HAIPSDKEHUS MPHU Pa3IMuHON (popMe 3aBUCUMO-
CTH MIEPEMEHHOI0 TOKa OT BPEMEHH.



CHHyCOMIAIbHBIN NTEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp U KAaTylIKa HH-
JYKTUBHOCTH B ILIENM CUHYCOMAAIBHOTO NIEPEMEHHOTO TOKa. Pe3onanc Tokos. Pe-
30HAHC HANPSKEHUU.

Wneanbupiii Tpanchopmarop. IlpousBoiacTBo, mepegadya MU MOTpeOiIeHHE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU MPHU MPOU3BOACTBE 3eKTposHepruu. KyneTypa uc-
MOJIb30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHON KU3HU.

TexHUYEeCKHE yCTPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: AIEKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jemoncmpayuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OctuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopesnp 3IeKTpPOMAarHuTHOTO TeHEepaTopa.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOAHUSI.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOTO
TOKA.

Pe3oHaHc mpu nocneaoBaTeIbHOM COEIUMHEHUH PE3UCTOPA, KAaTYIIKA MHIYK-
TUBHOCTHU U KOHAEHCATOPA.

VY CeTpoiicTBO U MIPUHIUIT ACUCTBUS TpaHCPopMaTopa.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

Nzyuenne tpanchopmaropa.

HccenmenoBanre NMEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabntoieHue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUMHbBIE 60JIHbL.

MexaHudeckue BOJHBI, YCIOBUA MX pacnpocTpaHeHus. [lonepeunsie u npo-
JIOJIBHBIE BOJIHBL. Ilepro, CKOpOoCTh pacpoCTpaHEHUs U JUIMHA BOJIHBI. CBOMCTBA
MEXaHUYECKUX BOJIH: OTpa)KE€HUE, MpeoMIIeHHEe, HHTep(hepeHIUs U AUPPAKIIHSL.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITlymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aunMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHHE, MPEIOMIICHUE, MOJIsIpU3a-
s, UHTEpPEpEeHLUs U Tu]paKius.



[[Ixana >7€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCcTpoucTBa U MPAKTUUYECKOE NMPUMEHEHUE: MY3bIKAJIbHbIC WH-
CTPYMEHTHI, pajap, paauoNpUEMHHK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MPOJA0JIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenninu u qudpakiiud MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCTBa yNbTPa3ByKa U €ro NPUMEHEHNE.

HabGnrogenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM W Ya-
CTOTOM KOJ€eOaHHI.

HccnenoBanre CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, IMpeoMIe-
HUE, oJisipu3aus, Tudpakivs, “HTepdepeHIus.

Oo6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOIETOBOTO U3ITYUCHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTRBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd csera.
To4euyHbIli HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
iockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTelNb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToOSHCTBO 4acTOThI
CBETa M COOTHOILIEHUE JJIUH BOJH MPHU MNEPEX0/I€ MOHOXPOMATHUYECKOTO CBETA Ye-
pe3 rpaHully pasjeina AByX ONTHUYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBINM cocTaB 0€JI0ro CBETa.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yroi MOJHOIO0 BHYTPEHHETO
OTPAKECHMUS.

Cobupatone u pacceuBatomive JuH3bl. ToHkas jauH3a. DokycHoe paccTos-
HUE W ONTHUYECKasl CWJIa TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHS



TOHKON C(HEpUYEeCKON JTHWH3BI OT €€ TeOMETPUM U OTHOCHUTEIHLHOTO TOKAa3aTels
PEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xop jiy4a, MPOIIEALIETO JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IJTaBHOM OI-
THyeckor ocu. [loctpoeHne n300pakeHUd TOYKK U OTpe3Ka MPSIMOW B cOOMparo-
X U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAaX.

OnTuyeckue mpubopsl. Paspemaromas crmocoOHOCTh. ['1a3 kak omrmueckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBas onrtuka. Untepdepennus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIO-
BUS HAOJTFOJCHUS MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHIIMOHHOW KapTUHE OT
JIBYX KOTEPEHTHBIX MCTOYHUKOB. [IpuMephl KiacCH4yecKux HHTEp(epeHIIMOHHBIX
CXEM.

Hudpakuus cBera. Judpakimonnas pemérka. Y caoBue HaOMIOACHUS TIIaB-
HBIX MaKCUMYMOB TIPH MaJICHUU MOHOXPOMAaTHYECKOr0 CBETa Ha AUGPAKIIMOHHYIO
PELIETKY.

[lonspuzamus ceera.

TexHuyeckne yCcTpoilCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: OUKH, JIyIla, IEPH-
ckor, (hoToamnmapar, MUKpOCKOII, TPOSKIIMOHHBIN anmapar, MPOCBETICHUE ONTUKH,
BOJIOKOHHAs ONTHKA, AU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIICHUsI CBETA.

Hab6nrogenue noaHoOro BHyTpEeHHEro oTpakeHus. Mojiesnb CBETOBO/IA.

HccnenoBanre Xo/1a CBETOBBIX IMYYKOB Y€pe3 TUIOCKONApaIeIbHYIO MJIaCTH-
HY U TIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKorma, TeJIeCKomna.

HaOmronenune natepdepeHinm cpera.

HaOmronenue 11BeTOB TOHKUX TUIEHOK.

HaOmronenue audpakiuu ceera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HaOGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMuUKym.

N3mepeHnue noka3aresns npegoMIeHUs CTeKa.



HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAacCTOSIHUSA OT BellecTBa (Ha MpH-
Mepe KHUJIKUX JIMH3).

H3mepenne pOKyCHOTO pacCTOSHUS PACCENBAOIINX JIUH3.

[Tonyyenue n300paxxeHusi B CUCTEME U3 IIOCKOTO 3epKalia U JIMH3BI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpPEHIINN U TOISPU3AIIH CBETA.

N3ydeHne noyisipru3alry CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenue nHTEpPEepeHIINU JIa3epHOTO U3ITyUYCHUS HA IBYX IIEISIX.

HabGmronenue nucnepcumu.

Habmronenue u nuccienoBanue Au(ppakiinoOHHOTO CIEKTpa.

N3Mepenune IHbI CBETOBOU BOJIHBI.

[TosryueHue cnekTpa U3Iy4YeHHUs] CBETOJIMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PEIIETKMY.

Paszges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHuIBl NPUMEHUMOCTH KJIACCUYECKOW MexaHWKH. llocTymarsl crienmans-
HOM TEOPUHU OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeobpazoBanus Jlopenma. Ycio-
BHE€ NPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHH U
COKpAILIEHUE JITIMHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTHULIBI. DHEPTHS
MIOKOSI.

TexHU4ecKue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHN 3aPSKEHHBIX YaCTHUL.

YyeHndeckuil SKCIIEpUMEHT, J1a00paTOPHbIE PAOOTHI, MPAKTUKYM.

Omnpenenenve UMIyIbca U SHEPTHM PENIATUBUCTCKUX 4YacTull (1Mo ¢ororpa-
(buAM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCcHOE TeIIOBOE M3JIydeHUE (M3JIydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

®oToHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotoadpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Outamreitna s potodddexra. «KpacHas rpanuinay gotodrddekra.

JlaBnenue cBeTa (B 4YaCTHOCTH, JaBJICHHE CBETa Ha aOCOJIOTHO MOTJIONIAO-
HIyI0 1 a0COIOTHO oTpaxkarolyto nosepxHocts). OnbiThl I1. H. JleOenena.



BosHoBBIE cBOMCTBa yacTul. Bonnel ne bpoira. Jnuna BosHb! e bponns u
pa3Mepbl 00JacTH JIOKaJIM3alUUu JABWXKYyLIeWca dactulbl. KopmycKymnspHo-
BOJIHOBOM yanusm. Jlu@pakius 3JeKTpOHOB Ha KpUCTaIIax.

Cneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPEAeIEHHOCTEN
['eitzenbepra.

TexHudeckue yCTpouCcTBa U TEXHOJIOTHIECKHE TIPOIECCHI: CIIEKTpOMeTp, (o-
TOZJIEMEHT, (POTOJATUMK, TYHHETbHBIA MUKPOCKOII, COJTHEUHasi O6arapesi, CBETO/I1-
OJl.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOIPdEKTa.

HccnenoBanre 3aBUCUMOCTH CONPOTHUBIIEHUS IOIYIPOBOJHHUKOB OT OCBE-
EHHOCTH.

Ceeroguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Hccnenosanne Gporopesucropa.

N3mepenue noctosHHoil [lnanka Ha ocHOBe HccnenaoBanus Gotoaddexra.

HccnenoBanre 3aBUCUMOCTHY CHJTBI TOKA YEPE3 CBETOAUO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITEI IO UCCIENOBAHUIO CTpOeHUs aroma. 1lnanerapnas monens atoma Pe-
3epdopa.

[Toctynatel bopa. M3nyyenue u nornonieHre (pOTOHOB MPHU MEPEX0ie aToMa
C OHOTO YPOBHS DHEPIUU HA IPYTrOM.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHndeckue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€pPHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HaOmronenue muHe4aToro crekTpa.

HccnenoBanue cnekTpa pa3peeHHOro aTOMapHOIO BOJOPOJA U MU3MEPEHHE
nocTossHHON Punbepra.

Tema 3. Quzuka amomnozo A0pa u 31eMEHMAPHBIX YACHUY,.



Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PagnoaktuBHOCTh. Anbda-pacnaa. DNEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4eHHs. BiusHue paguoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHblil poH u3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPaBISIEMOT0 TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKHUE ACTIEKThI Pa3BUTHUA SAEP-
HOM DHEPTETUKH.

Mertonap! perucTpanuy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTalbHbIE B3aUMOJICUCTBUA. baprnoHbl, Me30HbI U JenToHbl. [Ipen-
craBieHue o CtannapTHoil Mmoaenu. KBapk-riirooHHast MOJIEIb aApPOHOB.

®usuka 3a npeaenamu CraHmaptHol Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siiepHblii peakTop, TEPMOSACPHBIN peakTop, aToMHass 6omM0a, MarHuT-
HO-pE30HaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCHOIb30BAHUEM J1I03UMETPA.

N3ydenue noriouieHust 0eTa-4acTul] aTFOMUHHUEM.

Pa3zgea 8. DiieMeHTBHI ACTPOHOMUM U ACTPOQU3UKH.

Otansl pa3BuTHA acTpoHOoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHoMuU. [IpuMeHMMOCTD 3aKOHOB (DPM3UKH ISl OOBSICHEHUS! IPUPOABI KOCMHU-
YECKUX OOBEKTOB.

MeTtonbl aCTPOHOMUYECKUX UCCIeA0BaHUN. COBPEMEHHBIE ONITUYECKUE TEIIE-
CKOIIbI, PaJAOTEIECKOIbI, BHEATMOC(EpPHAs ACTPOHOMHSI.

Bun 3B€3aH0r0 HeOa. Co3Be3nus, sipKue 3BE3/Ibl, IIIaHEThl, UX BUAUMOE JBU-
JKEHHE.

ConHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3]I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrneKTpaibHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOW MOCIEA0BATEIBHOCTH. 3aBUCHUMOCTD «Macca — CBE-
TUMOCTB» JJIsl 3BE3]1 TJIABHOW IMOCJIEIOBATEIBHOCTH. BHYTpEHHEE CTPOEHHE 3BE3 .
CoBpeMEeHHbIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Boonmu CoJIHIA U 3BE3N.
JTarml JKU3HU 3BE3.



Mneunsiii [1yte — Hama "anaktuka. [lonoxxenne u npuxenune Connua B ['a-
naktuke. Tunsl ranakTtuk. Paguoranaktuku U kBa3zapsl. UEpHBIE IBIPHI B s/Ipax ra-
JIAKTHK.

Bcenennas. Pacuiupenne Beenennoit. 3akon Xa06a. Pa3beranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeTaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIsi ONIpE/IeTICHUS MOJI0OKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3usi CeBEpHOro MoJiylmapus U IpKue 3BE3-
bl

Habmronenus B teneckon JIyHbl, MiaHeT, TYMaHHOCTEN U 3BE3AHBIX CKOILIE-
HUM.

Pu3n4ecKuil NPaKTUKYM.

CrnocoObl n3MepeHus (PU3NYECKUX BEIMYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTU U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUMN, UCCIEOBAHUM 3aBUCUMOCTEN (hu3nye-
CKHX BEJIMYMH, IPOBEPKA MPEI0KEHHBIX TUIIOTE3 (BBIOOP U3 pabOT, ONMCAHHBIX B
TEMaTHYECKUX pa3fenax «YUYeHHYECKUH HKCIEPUMEHT, J1a00opaTOpHbIE padOTHI,
MPAKTUKYM» ).

O06o01maromiee NOBTOPEHUE.

O6o0uIeHne U cucTeMaTu3alus CoJIep KaHUsl pa3liesioB Kypca «MexaHukKay,
«MonexynspHas pu3nMKa U TEPMOAMHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJIHBI), «OCHOBBI CIIEIIMAIBHON TEOPUH OTHOCHUTEIHHOCTH», «KBaHTOBast ¢u-
3UKa», « DNIEMEHTHI ACTPOHOMHH U aCTPOPUBUKIY.

Ponb ¢u3uKy ¥ aCTpOHOMUHU B SKOHOMHUYECKOU, TEXHOJIOTHYECKOM, COLIAIIb-
HOM M 3TUYECKOU cdhepax NesTeTbHOCTH YET0BEKA, POJIb U MECTO (PU3UKH U acTpo-
HOMHH B COBPEMEHHOW HAYYHOM KapTHUHE MUpPA, 3HAYCHHE ONMCATEIbHOM, CUCTE-
MaTU3HUPYIOIeH, OOBICHUTEILHON W TMPOTHOCTHYECKOW (GYHKIUN (puandeckomn
TEOpUH, POJb PU3NUECKONW TEOpUuU B (OPMHUPOBAHUU TPEICTaBICHUN O (pusmde-
CKOM KapTUHE MHUPA, MECTO (PU3UUECKOW KapTHUHBI MUPA B OOILIEM PsIly COBPEMEH-
HBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O PUPOJE.

MesknpeaMeTHbIEe CBSI3H.

Nzyuenue xkypca Gusuku yriyoaéaHoro ypoBHs B 11 kiacce ocyiecTBisieT-
Csl ¢ YYETOM COJEP>KATEIbHBIX MEXIPEIMETHBIX CBSA3E€M C KypcaMH MaT€MAaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUU.



Mesicnpeomemmnvie nonamus, C6A3AHHLIE C UZYUEHUECM MEMOO0E HAYUHO20
nO3HaHUA: SIBICHUE, HAYYHBIH (haKT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOEHUE, 3KCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEpEHHe, IOo-
I'PELIHOCTH U3MEPEHUI, U3MEPUTETbHBIE TPUOOPHI, IU(pOoBast 1adOpaTopHusl.

Mamemamuka: pelieHUE CUCTEMBbl YypaBHEHUH. TpUTrOHOMETpUYECKUE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpBI M HMX MPOEKUMU HA OCH KOOPJWHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHble 3neMeHTapHBIX (yHKuMA. [Ipu3Haku nogoOusi TPEYroJbHUKOB,
OIpeieNICHUE MIIOAAN IIJIOCKUX (GUryp u 00béMa Tell.

Buonozua: >nextpuueckue SBICHHUS B KUBOM Npupoje, KoseOaTelbHbIE
JBUKEHUA B KUBOU MPUPOJIE, IKOJIOTHUECKUE PUCKHU MPU IPOU3BOJCTBE JIEKTPO-
DHEPrUM, 3JIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelibl, YJIbTpa3ByKoBas
JUArHOCTHKa B MEAUIIMHE, ONTUYECKUE SBJICHUS B )KUBOW MIPUPO/IE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKOW pPEIIETKH, CHEKTpalbHBIA aHa-
JU3.

I'eocpagpua: marHuTHBIE MONIOCA 3€MJIM, 3aJIEKW MArHUTHBIX pyn, (oro-
CbhEMKa 3€MHOW MTOBEPXHOCTH, celicMorpad.

Texnonocua: NpUMEHEHUE MOCTOSHHBIX MATHUTOB, JIEKTPOMAarHUTOB, 3JIEK-
TpoJBHUraresab SIkoou, reHepaTop NEPEMEHHOTO TOKA, MHAYKIIMOHHAS 11€4b, IUHUU
IIEKTpOIIEpeaay, MEKTPOABUraTeNb, paaap, paluoONpUEMHUK, TEIEBU30pP, AHTEH-
Ha, TenedoH, CBY-neup, ynpTpa3ByKoBasi AMATHOCTUKA B TEXHUKE, MPOECKIMOH-
HBIW amnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIIyTHUKOBbIE MPUEMHU-
KH, iJIepHasi JHEPreTUKA U SKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
PU3NKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUMAJINY-
HOCTHBIE PE3YJIBTATHBI

JINMYHOCTHBIE PE3YJIBTATDBI
JInuHoCTHBIE pe3yabTaThl OCBOCHHS yueOHOTro mpenMera «Dusukay g0mx-
Hbl OTpa)kaTh TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEW MO3UIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPH-
CHTAallUM, MO3UTUBHBIX BHYTPEHHUX YOEXKJICHHUH, COOTBETCTBYIOIIMX TPATUIIMOH-
HBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, PACHIUPEHHE >XU3HEHHOTO OIbITa U
ONBITA JIESITEIBHOCTH B MPOLECCE PeaM3alli OCHOBHBIX HAINPABJICHUM BOCIUTA-
TEJIbHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:
rPaKAAHCKOT0 BOCIIMTAHMS:
e CchOPMUPOBAHHOCTH T'PAKTAHCKOMN MO3UIMU 00YUaIOIIEToCs KaK aKTUBHO-
T'0 U OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



e TMPUHATHE TPAAUIIMOHHBIX OOIIEYETIOBEYECKHX TYMAHUCTUYECKUX U JIEMO-
KPAaTHUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B HHTEPECAX TPAKITAHCKOTO
o011ecTBa, y4acTBOBAaTh B CaMOYIIpaBJI€HUU B 00pa30BaTEJIbHON OpraHM-
3alMy;

e YMEHHE B3aUMOJICHCTBOBATh C COLMAIIBHBIMA HMHCTUTYTaAMH B COOTBET-
CTBHUH C UX (PYHKIMSAMU U HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:

e c(hOPMHUPOBAHHOCTh POCCUMCKONW TIpa)KAAHCKOW HIAEHTUYHOCTH, MAaTPUO-
TU3Ma;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHIM
POCCUICKHX YUEHBIX B 001aCTU (PU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OLIEHMBATH CUTYallMI0O U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSACh HA MOpPaJIbHO-HPABCTBEHHbIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOr0 BOCIIUTAHMSA:

e 3CTETUYECKOE OTHOLIEHUE K MHUPY, BKIIIOUAsl ICTETHUKY HAYYHOTO TBOpYE-

CTBa, IPUCYLIETO (PU3NUECKON HAyKeE.
TPYAOBOI'0 BOCIIMTAHMS:

e UHTEpEC K pa3IMuHbIM chepam npodecCHOHAIbHON AESITENbHOCTH, B TOM
YHUCJEe CBA3AHHBIM C (DU3UKOM U TEXHUKOW, YMEHHUE COBEpILIATh OCO3HAH-
HBI BbIOOp Oyayiel mpogeccuu M pealn30BbIBATh COOCTBEHHBIE KU3-
HEHHBIE IIaHBbI;

e TOTOBHOCTb U CIOCOOHOCTHh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JIa-
CTH (PU3HMKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHUA:

e Cc(hOpMUPOBAHHOCTH KOJIOTMYECKOW KYJIBTYpbl, OCO3HAHUE TI00aIbHOrO
XapakTepa 3KOJOTHYECKUX MPo0IeM;

e IUIAHUPOBAHHME M OCYIIECCTBIICHUE JICMCTBUI B OKPYXKAIOIIEH Cpelie HA OC-
HOBE 3HAHU LIEJIEH YCTOMYMBOTO PAa3BUTUS YEJIOBEUECTBA;

e paCHIMPEHHUE ONbITa ACATEIBHOCTH SKOJOTMYECKON HampaBIIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1O (U3HKeE.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

e c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;



OCO3HAHWE LEHHOCTH HAy4YHOH AESTENbHOCTH, FOTOBHOCTH B IpoOLECCE
U3y4eHUs (U3UKH OCYIIECTBIIATH MPOEKTHYIO U UCCIIEOBATENbCKYIO JIes-
TEJIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe el CTBUS
Ba3oBnle Jjornyeckue 1eiicTBUA:

CaMOCTOSITENILHO (POPMYJIHPOBATh M aKTyalIU3UpPOBaTh MNpodIeMy, pac-
CMAaTpUBATh €€ BCECTOPOHHE;

OTIPEENATh e ACSITEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JI0-
CTHOKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B pacCMaTpUBAEMbIX (HH3H-
YECKUX SIBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUSI MPOOJIEMBI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEpUATIBLHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJib-
TATOB LIETISIM, OIEHUBATh PUCKH MTOCIIEACTBHUH IEATEIHHOCTH;
KOOPAMHHUPOBATH U BBIMIOJIHATH pad0Ty B YCIOBUSAX PEATBHOTO, BUPTYallb-
HOT0 U KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KITIOUEBBIMU MOHATHSIMHA M METOJIAMH
(bu3MYeCcKOi HAyKH;

BJIAJICTh HABBIKAMU YUEOHO-HUCCIEA0BATEILCKOM U MPOEKTHOM JIeSITEIIbHO-
CTH B 00J1acTU (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITENb-
HOMY TIOMCKY METOJIOB peIieHHs 3a1a4 (HU3UIECKOTO COICP’KaHUS, TPH-
MEHEHHUIO Pa3INYHBIX METOIOB ITO3HAHMSI;

BJIAJCTh BUAAMH JICATCILHOCTH TIO TOJYYCHUIO HOBOTO 3HAHWS, €r0 WH-
TEepHpeTalny, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX
CUTYaIlUsIX, B TOM YHUCJIE TPU CO3/IJaHUU YUYE€OHBIX MPOEKTOB B 00sactu Pu-
3WKWU;

BBISIBIIATh TIPUYHWHHO-CIICICTBEHHBIC CBSI3M M aKTyaJU3UpOBaTh 3ajaady,
BBIJIBUTATh TUTIOTE3Yy €€ PEIICHUs, HaXOIUTh apTyMEHTHI JJI JOKa3aTelb-
CTBa CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMETPhl M KPUTEPUHU PEIIICHHUS;
aHATM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHUS 3a7a49l Pe3yIbTaThl, KPUTH-
YECKH OIICHWBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MCHCHHUE B HO-
BBIX YCJIOBUSIX;

CTaBUTH U (OPMYTUPOBATH COOCTBEHHBIC 3a7]a4K B 00pa30BaTEIHHOM JIesI-
TEJIHLHOCTH, B TOM YHCJIC TIPU U3y4YCHUH (PU3UKH;



JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCHUTh 3HAHUS MO (PU3HMKE B MPAKTUYECKYIO 00JacTh KH3HE-
NEATENbHOCTH;

YMETb UHTErPUPOBATh 3HAHMS U3 Pa3HbIX IPEIMETHBIX 001acTel;
BBIJIBUIaTh HOBBIEC UJIEH, IIPEJIaraTb OPUTMHAIBHBIC ITIOJXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nundopmanmeii:

BJIa/ICTh HaBBIKAMHU TOJydeHUs WHGOpManuu (HU3MUECKOTO COIep KaHUs
U3 WCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBISTH TOWUCK,
aHallM3, CHCTEMAaTHU3allMi0 M WHTEPIPETalnio WHPOPMAIUN Pa3THIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJI30BaTh CPEACTBA MH(DOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEX-
HOJIOTHM B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOH-
HBIX 337249 ¢ COOMIOZCHUEM TPeOOBaHMIA SPrOHOMHUKH, TEXHUKHU Oe301ac-
HOCTH, THUTHCHBI, PECypcocOepeKeHUsS, TPABOBBIX M ITHUYCCKUX HOPM,
HOPM UH(OPMaIIMOHHOW 0€30MMacHOCTH;

co37[aBaTh TEKCThI (PU3MUECKOTO COJEP’KaHMsI B PA3IMYHBIX (opMarax C
y4€TOM Ha3zHaueHus MHGOPMAIMU U EICBON ayAUTOPUH, BHIOUpPAst ONTH-
MaJbHYIO (OpMY TIPEICTABICHUS U BU3yaTH3aIHH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

OCYIIECTBIIAITH OOIEHNE Ha ypoKaxX (DM3UKU U BO BHEYPOUHOM JEATEIIBHO-
CTH,

pacrio3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTyalldd M CMATYaTh KOH-
(GAUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIIECTBA KOMAHIHONW W WHIWBUIYaIb-
HOM paboThI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JACHCTBHUM ¢ y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MIPUHUMATh LE€JIM COBMECTHOM JIESATEIILHOCTH, OPTaHU30BBIBATH U KOOP/IH-
HHUPOBATH JICUCTBUS MO €€ JOCTUKECHUIO: COCTABJIATH IJIaH JECUCTBUH, pac-
npeaesaTh pOjau ¢ yYETOM MHEHUH YYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAa4€CTBO CBOETO BKJIAJa M Ka)XJIOTO YYACTHHKAa KOMAaHIbI B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBbIE MTPOEKTHI, OLICHUBATH WUJIEW C MO3UIIMM HOBU3HBI, OpH-
TMHAJIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBJIATH ITO3UTUBHOC CTPATCTUICCKOC IOBCACHUC B PA3JIMYHBLIX CH-
Tyalusix, HPOABJIIATb TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH WHHUIIWMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIISITh MO3HABATEIBHYIO ACSATEIBHOCTh B 00Ja-
CTH (DU3UKHA M aCTPOHOMUH, BBISBIIATH TPOOJIEMBI, CTABUTH U (POPMYITHPO-
BaTh COOCTBCHHBIC 33]1a4H;

CaMOCTOATENILHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TUIaH BBIMIOJIHEHUS MPAKTHUYECKOU PabOThl ¢ yU4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacIMpATh PaMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATouTe-
HUM;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBET-
CTBEHHOCTb 32 PEIICHHE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUSIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB 1EIISAM;

BJIaJICTh HABBIKAMU IMO3HABATEIIBHOM pedICKCHH KaK OCO3HAHHUS COBEpIIa-
E€MBIX JICMCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBA-
HUH;
HCIIOJIB30BaTh MPUEMBI peIICKCUM JJIsl OIIEHKH CUTYyalluu, BEIOOpA BEPHO-
r0 PEUICHUS,

YMETh OILICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHUYKCHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX NPU aHAJIU3€E PE3yJIbTATOB JIEs-
TEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX IIPU AHAIIA3€ PE3YJIbTATOB €S-
TEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI T10
bu3HMKe I YPOBHS CPETHETO OOIIEro 00pa3oBaHusl y 00yJarOIIMXCsS COBEPIIICH-
CTBYETCS] SMOIIMOHATIBHBIN HHTEIJIEKT, TIPENOoIararonmii chopMupoBaHHOCTD:



e CAaMOCO3HaHUS, BKJIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE 3MOLMO-
HAJIBHOE COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHSI COOCTBEHHON IMOIIH-
OHaJILHOU c(epbl, ObITh YBEPEHHBIM B cele;

e CaMOpETyJIMpPOBaHMs, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM H3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITH OTKPHITHIM
HOBOMY;;

e BHYTPEHHEH MOTHBAIMH, BKIIOYAIOLIEH CTpEeMJICHUE K JOCTHXKEHUIO LENU
U yCIIeXY, OITUMU3M, UHUIIMATUBHOCTh, YMEHUE JI€HCTBOBATh, UCXO/S U3
CBOMX BO3MOKHOCTEH;

e OMIATHH, BKIIOYAIOUIEH CITOCOOHOCTh MOHUMATh YMOILMOHAIBHOE COCTOS-
HUE JIPYTUX, YYUTHIBATH €r0 MPU OCYIIECTBICHUHN OOILEHHUS, CHOCOOHOCTD
K COUYBCTBUIO U COINEPEKNBAHUIO;

e COLMAJIBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTHh BBICTPAaWBaTh OTHO-
IICHUS C IPYTUMHU JIIOJAbMH, 3a00THTHCS, IPOSIBIISTh HHTEPEC U pa3periaTh
KOH(DJIUKTBHI.

NPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOyuenuss B Il knacce npeaMeTHbIC pPe3ysibTaThl Ha YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:

e TOHUMATh POJib (PU3UKH B SKOHOMHUYECKOM, TEXHOIOTMUECKOH, COIMAIbHOM
U 3TUYECKOHU cepax AesITENbHOCTH YEJI0BEKa, POjib U MECTO (PU3UKH B COBPEMEH-
HOM HAy4YHOM KapTUHE MHUPA, POJIb ACTPOHOMHMH B NPAKTUYECKOU AEATEIBHOCTU
YeJIoBeKa M JaJdbHEHIIeM Hay4HO-TEXHUYECKOM pPa3BUTHH, 3HAUEHHE ONMUCATENb-
HOM, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIPHON M MPOTHOCTUYECKON (PYHKIUN (u-
3UYECKONW TEOPUU — BJIEKTPOJMHAMHUKH, CIIELUAIBHON TEOPUU OTHOCUTEIBHOCTH,
KBaHTOBOW (PU3UKH, pOJIb (PU3NUECKON TeOprHU B POPMUPOBAHUH TIPEICTABICHUN O
(bu3nUecKoil KapTUHE MUpPa, MECTO (PU3NUECKON KApTUHBI MUpa B OOIIEM sy CO-
BPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEJCTABICHUN O MPUPO/IE;

e pa3IMyYaTh YCIOBUSA NPUMEHUMOCTH MOJENEH (PU3NUECKHUX Tell U MPOLIECCOB
(sIBIEHUI): OHOPOAHOE DJEKTPUUECKOE U OJHOPOAHOE MAarHUTHOE IOJIs, rapMo-
HUYECKUE KOoJIeOaHUsl, MAaTEMAaTUYECKUN MAsITHUK, UCANTbHBIA MPY>KUHHBIA MasT-
HUK, TADMOHMYECKHUE BOJIHBI, UICAJIbHBIN KOJeOaTeIbHbII KOHTYp, TOHKAas JUH3A,
MOJENEN aToMa, aTOMHOTO siIpa U KBAHTOBOM MOJEINIH CBETA;

e pasznuyarh yciaoBHs (IpaHUIbl, 00JIaCTH) MIPUMEHUMOCTH (PU3UUECKUX 3aKO-
HOB, MOHUMAaTh BceoOLIMil XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OrpaHUYEH-
HOCTb MCHOJIb30BAHMS YaCTHBIX 3aKOHOB;

e AHAJIM3UPOBATH U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS, UC-
M0JIb3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI SJIEKTPOJAUHAMUKY U CIIELIMAIBHON TEO-
pPUU OTHOCHUTEIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOIO 3apsiaa, cuiia Ammepa,



cuia JlopeHna, 3aK0H 3JIEKTPOMarHUTHOM MHAYKIMH, paBuio Jlenna, cesa3p D1C
CAaMOUHIYKIIMH B 3JIEMEHTE AJIEKTPUUECKON IIETIH CO CKOPOCTHIO U3MEHEHHUS CHIIBI
TOKa, MOCTYJaThl CIEIUATbHON TEOPUU OTHOCUTEIHHOCTH DUHILITEHHA);

e AHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIC MPOLIECCHI U SIBJICHUS, HCIOIB3Ys
MOJIOKEHUSI KBaHTOBOW (pu3uku (ypaBHeHUe DiiHIITENWHA 11 hoTodddekra, nep-
BBII M BTOPOM IOCTynarsl bopa, NPUHLIMI COOTHOLICHWS HEONPEACIEHHOCTEN
['eiizenOepra, 3aKOHBI COXPAHEHHS 3apsAIO0BOTO M MAcCCOBOIO YMCET M SHEPTUU B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO PaCIajia);

e ONHCHIBATH (PU3UUECKUE TMPOILIECCHl U SIBICHHS, HCIOJNb3Ys BEIUUYMHBI:
HaMPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsI, MOTEHIMAN AJIEKTPOCTATUYECKOTO MOJI,
pa3HOCTh TMOTEHIIUAJIOB, AJIEKTPOABIDKYINAS CHJIA, WUHIAYKIMS MArHUTHOTO TIOJIA,
MarHUTHBIM MOTOK, cujia AMIepa, HHIYKTUBHOCTb, JJIEKTPOJABIDKYILAsA CUja ca-
MOUHAYKIIMH, YHEPTUSI MATHUTHOTO TOJS TPOBOJHUKA C TOKOM, PEIISITUBUCTCKUMN
UMIYJIbC, MOJIHASL SHEPTHUs, SHEPTusl MOKOS CBOOOJIHOM YaCTHUIIbI, SHEPTUS U UM-
nyJasC OTOHA, MACCOBOE YUCIIO U 3apA SApa, SHEPTHUS CBSZH SIPa;

e OOBACHATH OCOOEHHOCTH MPOTEKAaHUs (PU3MUECKUX SIBICHUMU: 3JIEKTpOMAr-
HUTHAsI UHIYKIUS, CAMOMHAYKIIMSA, PE30HAHC, NUHTEPPEepEHIUs BOIH, TudpaKius,
JUCTIEPCHs, TIOJTHOE BHYTPEHHEE OTpakeHue, GpotodnekTpudeckuit apdekt (hoTo-
abdext), anpda- u Oera-pacmanabl sjuep, raMMa-u3iIydeHue suep, (pusnyeckue
MPUHIIUIIBI CTIEKTPATBHOTO aHaINU3a 1 paboThI 1a3epa;

e OIpeneNsATh HAMpaBJICHWE MHAYKIMA MAarHUTHOTO TOJSi MPOBOJHUKA C TO-
KOM, CHJIbl AMriepa u cuiibl JIopeHiia;

e CTPOUTH M300paKEHUE, CO3AaBAEMOE IIJIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
PaCCUHMTHIBATH €TO XapPaKTEPUCTUKU;

e TPUMEHATH OCHOBOIMOJIATAIOIINE ACTPOHOMHYECKHE TOHATHUS, TEOPUHU U 3a-
KOHBI JIJIsl aHAJIN3a U O0BSICHEHHUS (PU3NIECKUX MPOIIECCOB, TPOUCXOISAIINX B 3BE3-
Jax, B 3BE3/IHBIX CHCTEMAaX, B MEXKraJaKTUUECKON Cpe/ie; ABHKEHUSI HEOECHBIX Tell,
ABOJIIOIUM 3BE311 M BeeeHHol;

e TPOBOJIUTH HCCIEAOBAHNE 3aBUCUMOCTEH (M3MUECKUX BEIUYHH C HCTOJb-
30BaHUEM TPSIMBIX M3MEPEHUH, TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPO-
BaTh PE3yJbTATHI MOyYEHHOW 3aBUCUMOCTH (DU3MUECKHUX BEIIMYHUH B BUAE Tpadu-
KOB C YYETOM a0COJIOTHBIX MOTPELIHOCTEN W3MEPEHHM, JeslaTh BBIBOJBI 1O pe-
3yJbTaTaM MCCIIEI0BaHNUS,

e TPOBOJIUTH KOCBEHHBIC M3MEpEHUs (HM3MUECKUX BEIMUYWH, TPU STOM BBHIOH-
paTh ONTUMAJIBHBIA METOJI U3MEPEHUS, OIICHUBATH a0COIIOTHBIC M OTHOCUTEIHHBIC
MOTPENTHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUM;

e TMPOBOJUTH ONBITHI MO MPOBEPKE MPEAJIOKEHHON TMIIOTE3bl: MIAHUPOBAThH
HKCIEPUMEHT, COOUpPATh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHAJIU3UPOBATh MOJIY-
YEHHBIE PE3yNbTAThl U JIEJIaTh BBIBOJ O CTaTyCe MPEII0KEHHON TUITOTE3HI;



e  OIKCHIBATh METO/BI MOTYYECHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHMUIA;

e coOmonate mpaBuia 0€30MacHOrO TpyJa MPU MPOBEACHUN MCCIIETOBAHHUM B
paMKax y4eOHOro SKCIIEpUMEHTa, MPAKTHKyMa U y4eOHO-UCCIIEIOBATEIbCKON H
IPOEKTHOM JEATENBHOCTH C UCIIOJIb30BAHUEM MU3MEPUTEIBHBIX YCTPOICTB U J1abo-
paTopHOro 000pyAOBaHUS;

e pemaTh pacy€THBIC 3a/1aydl C SBHO 33/JIaHHOM W HESBHO 3a/laHHON (u3nuye-
CKOM MOJIENIbIO: Ha OCHOBAHMM aHaJM3a YCJOBHs BBIOMpPATh (hU3HUECKHE MOJEIH,
OTBEYAIOLIMe TPeOOBAHUAM 3aJau, IPUMEHITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHO-
CTH U NOCTYJIaThl (PU3NUYECKUX TEOPUH NMPHU UCHOIb30BAHUM MATEMAaTUYECKUX Me-
TOJIOB PELIEHUs 3a]a4, MPOBOAUTH Pacuy€Thl HA OCHOBAHMM MMEIOIUXCS JTaHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YUYETOM IOy~
YEHHBIX PE3YyJIbTATOB;

e peuaTh KaUeCTBEHHBIE 33Ja4u, TpeOyIolue MPUMEHEHNS 3HAHUN U3 pa3HbIX
pasnenoB Kypca (U3MKH, a TakKe MHTETpallMd 3HAHUW U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA: BHICTPAUBATh JOTUYECKYIO LIETIOYKY PACCYXKIACHUI
C OIOPOM Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHE SIBJICHHUS;

e HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX IPHUHIIU-
OB paOOThl U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOMCTB U TEXHOJIOTHYeE-
CKHX IPOLIECCOB;

e TPUBOAWUTH MPHUMEPHI BKJIaJa POCCHICKUX U 3apPYOCKHBIX yUEHBIX-(DU3HKOB
B pPa3BUTHE HAYKH, B OOBSICHEHUE IPOLIECCOB OKPYXKAIOLIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

e AHANU3HUPOBATh U OLIEHUBATH MOCJIEACTBUSA OBITOBOW M NMPOU3BOJICTBEHHOM
JeSITEIbHOCTH YeJI0BEKa, CBSI3aHHOW ¢ (PU3UUECKUMHU MPOIECCAMU, C MO3ULUI KO-
JIOTUYECKOM O€30MacCHOCTH, MPEACTABICHUI O PAllMOHATIBEHOM MPUPOIONOJIb30Ba-
HUH, a TaKK€ Pa3yMHOM MCIOJIb30BAHUM JAOCTHKEHUN HAYKH U TEXHOJOTHH s
JaJbHENIIET0 pa3BUTHS YEJIOBEYECKOTO 00IIECTRA;

e TPUMEHSTH Pa3IMUHBIE CIIOCOOBI paboTHl ¢ MH(pOpMaIuel PU3NIECKoro co-
JIEp’KaHMsI ¢ UCIIOJIb30BAHUEM COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJOTUH, MpU
TOM HCIOJb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTMHU IJisi TOMCKA,
nepepaboOTKU M NPEeAbSIBICHUS Y4eOHOW M Hay4HO-TIOMYJIAPHONM HH(pOpMaLUH,
CTPYKTYPUPOBaHUSI M MHTEPIPETALNUA UHPOPMAIUH, TOJYyUYEHHOW U3 pa3InYHbIX
UCTOYHUKOB, KPUTHUECKH AHAJIU3UPOBATH MOIY4YaeMyI0 HH(MOPMAIMIO U OLICHH-
BaTh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIUXCS 3HAHUHM, TaK U HA OCHOBE aHa-
JM3a UCTOYHHMKA MH(POPMALINH;

e TMPOSBJIATH OPraHU3AI[MOHHBIE U MMO3HABATEIbHBIE YMEHHS CAMOCTOSTEIBHO-
ro NpuoOpEeTeHHs] HOBBIX 3HAHUI B MPOLIECCE BBIMOJIHEHUS MPOSKTHBIX U yueOHO-
UCCIIEIOBATENbCKUX padoT;



e paboTaTh B IPyIMIE C UCTIOIHEHUEM Pa3IMYHBIX COLMATBHBIX POJICH, MIaHu-
poBaTh pabOTy TPYIIIIbI, PAlMOHATEHO PACIIPEACTATE ACSITEIbHOCTh B HECTaHAAPT-
HBIX CUTYyaIUsX, aJ€KBATHO OIICHUBATh BKJIAJl KaXJOT0 U3 YYACTHUKOB TPYIIIHI B
peleHne paccMaTpUBaeMoOii POOIEMBbI;

e TMPOSBIATH MOTHBALMIO K Oyaymied npodecCHOHaNIbHOW NeSTETLHOCTH TI0
CHEIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIS.
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NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso0.ru/39859f1
Hroro no pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 https://m.edsoo.ru/39859f1
Hroro no paszneny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DusiHieckitit MpaKTHicyM 16 16 https://m.edsoo.ru/39859ef1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CuctemaTtuzanusi 1 0000IIEHUE TTPEIMETHO-
71 TO COJZIEP>KaHUSI M OTIbITA IEITEIbHOCTH, 15 bubmuorexa [JOK
' MpUOOPETEHHOTO MPHU U3YYEHUH Kypca Pu- https://m.eds00.ru/39859¢f1
3uku 10 — 11 xmaccoB
Hroro no pazneny 15
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.eds00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16
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