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1. IACHHOPT PABOYEM IPOI'PAMMBI YYEBHOM JAUCHHUITJINHBI
«DPusuka»

1.1. Ob6sacTb npuMeHeHus: padoyeil MPorpaMmal

Pabouas nporpamma y4yeOHOM NHCHMIUIMHBI SBJISETCS YAaCThIO MPOrPAMMBI
NOATOTOBKM CIIENMAaIuCcTa cpeaHero 3BeHa B coorBercTBUU ¢ PI'OC cpennero
o01iero oOpa3oBaHus.

PabGoyas mporpamma y4yeOHOW AMCHUIIIMHBI MOXET OBITh HMCHOJb30BaHA
IpYruMUd  0Opa3oBaTENbHBIMU  YUPEXKACHUSIMU  OPO(PECCHOHAIBHOIO U
JOTIOJTHUTENILHOT0 00pa30BaHusl, peaau3yolUMi 00pa30BaTEIbHYIO MPOrPaMMy
cpeaHero o01ero oopa3oBaHus.

1.2. MecTo y4eOHOH AUCHUILIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIeNUATNCTA CPeIHero 3BeHa
Hucrtumaa «Pu3nka» BXOAUT B 00111e00pa30BaTEIbHYIO MOATOTOBKY.

1.3. Ieau u 3aga4u y4eOHOH AUCHMILVIMHBI — TPeOOBaHHUS K pe3yJibTaTam
OCBOEHHUS Y4eOHOI THCIUTNITHHBI

B pesynbrare ocBOCHMs Y4YEOHOW MMCHIMILIMHBI OOYYAIOIIUKACS TOJDKECH
YMETh:
- pacno3HaBaTh (uU3MYecKue sBIEHUs (MpolLecchl) U OOBSICHATH MX HAa OCHOBE
U3YYCHHBIX 3aKOHOB: pPaBHOMEPHOE M PaBHOYCKOPEHHOE TMPSMOJIUHEHHOE
JIBUKEHUE, CBOOOJHOE TMAJ€HUE TeJ, ABMKEHHE IO OKPY>KHOCTH, HWHEPIIUS,
B3aMMO/JICHCTBHE Tel, KOJeOaTelbHOE NBUKEHUE, PE30HAHC, BOJIHOBOE JIBH)KCHHE,
muddy3us, OpOYHOBCKOE JBHKEHHE, CTPOCHHUE J>KHIAKOCTEH W TBEPABIX Tel,
U3MEHEHHE O0BbeMa TeJ MPU HArpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHHe, KOHJCHCAIMs, TUIABIICHHUE, KPHUCTAJUIM3allMs, KHUIEHUE, BIAXHOCTD
BO3/lyXa, CBSI3b CPEIHEM KMHETUYECKOU PHEPTUU TEIJIOBOTO JBUYKEHUS MOJIEKYT C
a0COJIOTHOM TeMIepaTypoi, MOBBIIIEHUE JABJICHUS Tas3a MPU €ro HarpeBaHWH B
3aKpBITOM COCYJE, CBA3b MEXAY MapaMeTpaMu COCTOSIHUS ra3a B M30IpOIeccax;
AIIEKTpU3alUs TeJl, B3aUMOJACHCTBHE 3aps/i0B, HarpeBaHUE MPOBOJAHHUKA C TOKOM,
B3aMMO/JICHCTBHE MAarHUTOB, JIEKTPOMArHUTHAS HHIYKIIHS, JTEHCTBUE MAarHUTHOTO
MoJii Ha TMPOBOJAHUK C TOKOM U JABWXKYIIMWCA 3apsij, SJIEKTPOMArHUTHBIC
KoJIeOaHUsT M BOJIHBI, TNPSMOJMHEHHOE pacHpOCTpaHEHHE CBETa, OTpa’KEHUE,
npenomiieHne, uHTepdepeHnns, nudpakius U MOJISPHU3alUSg CBETA, JAUCTICPCUS
cBera; (orodnmekTpuueckuii IPEGEKT, CBETOBOE HABJICHHWE, BO3HUKHOBCHHE
JUHEWYaToro CHEKTpa aroMa BOJOpPOJAA, €CTECTBEHHAas U HCKYCCTBEHHas
PaANOaKTUBHOCTH;
- BJAQJECTh OCHOBOTOJATAMOIIMMH (PU3NYESCKUMH TOHSATUSIMH W BEIMYUHAMH,
XapakTepU3yIUMU (U3NYECKUE TPOIECCH (CBS3aHHBIMU C MEXaHHYECKHM
JBUKECHUEM, B3aMMOJICHCTBHEM TEJ, MEXaHMYECKUMHU KOJICOAHUSIMU W BOJTHAMU;
aTOMHO-MOJICKYJISIDHBIM ~ CTPOCHHEM  BEIECTBA, TEIJIOBBIMH  IPOIECCAMH;
ANEKTPUYECKUM U MarHUTHBIM TIOJISIMH, ANEKTPUUECKHUM  TOKOM,
AIEKTPOMAarHUTHBIMA KOJICOAHUSIMA ¥ BOJIHAMH, ONTHYCCKUMHU SIBIICHUSIMH,
KBAaHTOBBIMH  SIBICHMSMH, CTPOGHHEM  aroMa ©  aTOMHOTO  Sfpa,



PaIMOaKTUBHOCTBIO);  BJIAJICHUE  OCHOBOIOJATAIONMMH  aCTPOHOMUYECKUMU
MOHATUSIMM, TO3BOJISIIOIIMMHU XapaKTEPU30BATh MPOLECCHI, MPOUCXOIAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTraJlaKTHUEeCKOHN cpeie; NBHKEHUE HEOECHBIX
TEJI, SBOJIOLUIO 3Be3 U BCcelleHHO;

- BIIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU W TEOpHUsIMU (3aKOH BCEMHPHOIO
tarorenus, I, II u III 3akoHel HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEPryH, 3aKOH COXPAHECHUS MMITYJIbCa, MPUHUUN CYNEPIO3ULIUAHN CUJI, NPUHIIUIL
PaBHONIPABHOCTU WHEPLMAITBHBIX CUCTEM OTCUETA; MOJEKYJISIPHO-KMHETHYECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, MEPBBI 3aKOH TEPMOIJUHAMUKHU;
3aKOH COXPaHEHMS DIJIEKTPUUECKOro 3apsijaa, 3akoH Kymnona, 3akoH Oma 1
ydacTKa Lenu, 3akoH Oma i MOJHOM 3JIEKTPUUYECKOM 1enu, 3akoH J[xoyns -
JleH1ia, 3aKOH 3JIEKTPOMArHUTHOW MHIYKI[MU, 3aKOH COXPAHEHUsI SHEPTUM, 3aKOH
NPSIMOJIMHEHHOTO PACpOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH
MPEJIOMJIEHUSI CBETA; 3aKOH COXPAHEHUSI YHEPruH, 3aKOH COXPaHEHHS UMITYJIbCA,
3aKOH COXPaHEHMS AJIEKTPUYECKOrO 3apsia, 3aKOH COXPAHEHHS] MAacCOBOTO YHUCIIA,
nocTysaTtel bopa, 3aKOH pajMOAKTUBHOIO paclajia); YBEPEHHOE HCIOJIb30BAaHUE
3aKOHOB M 3aKOHOMEPHOCTEH MpH aHaIu3e GU3NIECKUX SBJICHUHN U TIPOIIECCOB;

- YUYUTBIBaTh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJICIICH:
MarepuaibHasg TOYKAa, MHEPILMATIbHAS CUCTEMA OTCUETA, UJICAIbHBIN Ta3; MOACIU
CTPOEHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIM SJICKTPUUYECKUN 3apsij,
AiepHasi MOJEJb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO sjpa IpU pelICHUU
bu3uvecKux 3aaad;

- BJIQJICTh OCHOBHBIMU METOJIaMH HAYYHOTO TTO3HAHUS, UCTIOIB3yeMbIMU B (PH3HKE:
IIPOBOJIUTH TIPSMBbIE U KOCBEHHBIE U3MEpEeHUs (U3MYECKUX BEIMYHMH, BBHIOMpas
ONTUMAJIBHBI CIOCO0 H3MEPEHHUS M HCMOJb3YyS HM3BECTHBIE METOJBI OIICHKH
MOTPENTHOCTEH U3MEPEHHM, TPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH C WCIIOJIb30BAaHUEM TNPSIMBIX HW3MEPEHUH, OOBACHATH IOJIyYCHHBIC
pe3yabTaThl, HUCMOJB3ys (U3UYECKHE TEOPUH, 3aKOHBl M IOHATHSA, W JeJaTh
BBIBOJIBI; COOJIIOIaTh MpaBuiia O€30MaCHOTO TPyAa P MPOBEACHUN UCCIEIOBAHNM
B paMKaxX y4eOHOTr0 IKCIIEPUMEHTA U yU4eOHO-HCCIIeIOBATEIHCKON NEATETHHOCTH C
UCTIOJIb30BaHUEM IU(GPOBBIX H3MEPHUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
obopynoBaHusi; CHOPMHUPOBAHHOCTh TMPEJACTABICHUN O METOJax MOJyYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUI;

- pemath pacyeTHBIC 3aJIauu C SIBHO 33J]laHHON (PU3MUECKONW MOJEINBI0, UCTIOIb3YS
(dbr3uYeCKUe 3aKOHBI M TIPUHIIAITEL, HA OCHOBE aHAJIM3a yCIIOBHS 3a7a4l BHIOMPATH
duznueckyro  MONeNb, BBIACHATh (DHU3WYECKHE BEIMYUHBI U (POpMYIIHI,
HEOOXOMUMBIE ISl €€ PEIICHUs, MPOBOAWTH PAcUeThl U OICHUBATH PEATHHOCTH
MOJIYYEHHOTO 3HAa4eHUs (PU3MUECKON BEJIMYMHBI; pellaTh KaYeCTBEHHbIC 3a7ayH,
BBICTPaWBas JIOTUYECKA HEMPOTUBOPEUMUBYIO LIEMOYKY PACCYKAEHUW C OMOPOU Ha
M3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBICHUS;

- TIPUMEHATH TMIOJYYEHHBIC 3HAHUS [JISI OOBACHEHUS YCIOBUM TMPOTECKAHMS
bU3NUECKUX SBICHWN B TIPUPOAC W IS TPUHATHS TPAKTUUECKUX PEIICHHN B
MOBCEIHEBHON JKU3HU JUIsI oOecrieueHusi O€30MacHOCTH TMpU OOpallleHUU C
OBITOBBIMU MPUOOPAMU U TEXHUUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J10POBbS U
COOJIFOICHUSI HOPM  DKOJOTMYECKOTO TMOBEJICHHS B OKpYyXalollel cpene;



MMOHUMAaHHE HEOOXOAUMOCTH MTPUMEHEHUS TOCTUKEHUN (DUUKU U TEXHOJIOTUHN ISt
palMOHATBHOTO TPUPOIOTIOJIb30BAHUS,
- pabotarb B TpyINI€ C BBINOJHEHUEM PA3IUYHBIX COLMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh pPabOTy TPYMIbI, PAlMOHAIBHO PACHPEACNSITh JESITEIHHOCTh B
HECTAHAAPTHBIX CUTYaAIUSAX, aICKBATHO OLIEHUBATh BKJIAJl KAXKAOTO U3 YYaCTHUKOB
TPYIIIBI B pElIEHNUE paccMaTpUBaeMOM MPOOIIEMBI.

B pesynapraTe OocBOoeHMS y4yeOHON IUCHUIUIMHBI OOyYarONIUHCS JOJIKEH
3HATh.
- 0 pOJIK ¥ MecTe (PU3UKU U ACTPOHOMHUHU B COBPEMEHHOM HAay4HOU KapTHHE MUDA,
0 cUCTEeMOO0Opa3ytolel poiau PU3NKK B Pa3BUTUM €CTECTBEHHBIX HAYK, TEXHUKU U
COBPEMEHHBIX TEXHOJOTHUH, O BKJAJIE POCCHUUCKUX M 3apyOCkKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAYKH;, MOHUMaHUE (PU3MUYECKON CYIIHOCTH HAOJIFOaeMbIX
SIBJICHUM MUKPOMHpPa, MaKpOMHUpa U MeTramupa; MOHUMaHUE POJIM ACTPOHOMHUHU B
MPAKTUYECKON JEATEIIbHOCTA YEJIOBEKA W JalbHEHIIEM Hay4YHO-T€XHUYECKOM
pa3BuTHUU, poiu (u3MKH B (GOPMUPOBAHUU Kpyro3zopa U (PyHKIIMOHATBHOU
rPaMOTHOCTHU Y€JIOBEKA JJIsSl PEIICHUs TPAKTUUYECKUX 3a]1a4;
- COOCTBEHHYIO TO3UIUI0 TIO OTHOIIEHHWIO K ¢u3ndeckod uHpopMammu,
MoJIydaeMOW M3 Ppa3HbIX HCTOYHUKOB, YMEHUM UCIIOIB30BaTh LHUQPPOBHIC
TEXHOJIOTHU JJIsl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U TPEACTABICHUS
y4eOHOW W Hay4YHO-TIOMYJISIpHON WMHOOpPMAIMK; Pa3BUTHE YMEHUN KPUTUUECKOTO
aHaju3a nojiyqaemMoi nHpopMaIuu;
- 0 mpaBwiIax 3amucu (¢u3ndeckux (GopMmyn penbedHO-TOUYCHHON CHUCTEMBI
o6o3nauenuit JI. bpaitns (s crienbix U CIabOBUASIINX 00yJarOITUXCS).

1.4. KoauyecTBO 4YacoB Ha OCBOeHHE paldoueid mnporpamMmbl y4deOHOM
AUCHUNITHHBI:

OO6muii 06beM 00pa3oBaTEIBLHON MporpaMMbl 64 yaca, B TOM YHCIIC:

PabGora BO B3ammoneicTBUM ¢ TpenoaaBateneM 64 daca (exkumu 32 daca;
CeMHUHapCKue 3aHATHs 32 yaca).

PE3VJIbTATBI OCBOEHUA YYESHOM JUCIHUILINHBI

JIMYHOCTHBIC PE3yJbTAaThl OCBOCHUS yU4eOHON JUCIUILIMHBI OTPAXKAIOT:

- YMEHHE B3aUMOJICUCTBOBaTb C COIUAJBHBIMA HMHCTUTYTaMU B
COOTBETCTBUHM C UX QYHKIIUSIMU U HA3HAYCHHUEM

- IIEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY
U TOPUPOJHOMY HACIEAWI0, MaMITHUKaM, TpaauuusM HapoaoB Poccum,
JTOCTHKEHUSIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX U TPYJE;

- CITOCOOHOCTH OIICHHWBATH CUTYAIMI0O W MPUHUMATh OCO3HAHHBIC PCIICHHS,
OPHUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

- ACTETUYECKOE OTHOIIECHHUE K MHPY, BKJIIOUasl dCTETUKY ObITa, HAYYHOTO U
TeXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOIIICHUH;

- chOpMHpPOBAaHHOCTh 3J0pPOBOrO0 U Oe3omacHOro oOpas3a JKH3HH,
OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO;



- TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHMI0 U CaMOOOPa30OBAHUIO Ha
NPOTSKEHUU BCEU KU3HU;

- c(hOpMHUPOBAHHOCTH HJKOJIOTUYECKOW KYJIbTYPhl, MOHUMAaHUE BIUSHUSI
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJAHOM M COLMAIIBHOM
Cpelibl, 0OCO3HaHHE I100ATBHOrO XapaKTepa 3KOJIOTHUECKUX MPOOIeM;

- OCO3HAHUE IIEHHOCTH HAyYHOU AESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO JIESITEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUS YU€OHON JUCHUILIAHBI OTPAKAIOT:

- BBISABIATH 3aKOHOMEPHOCTHM W TMPOTUBOPEYUS B PACCMATPUBAEMBIX
SIBJICHUSX;

- CIIOCOOHOCTHh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIOUCKY METOI0B
pelieHrs MPakTHYeCKUX 3a7a4, MPUMEHEHUIO Pa3IMUYHBIX METOIO0B MTO3HAHMUS;

- (QopMHpOBaHHWE HAy4YHOTO THUIIA MBINLJICHUS, BJIQJCHUE HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU MOHSITUSIMU U METOJIAMHU;

- BJIQJICTh HABBIKAMU TMOJYYCHHUS HUHQPOPMAIMU W3 HCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSTEJIBHO OCYIIECTBIATh TOUCK, aHAJIW3, CHUCTEMAaTH3alMI0 |
UHTEpIpETaIni0 HHHOPMAIIUK PA3JIMYHBIX BUJIOB U (DOPM MpEICTABIICHHUS

- OCYIIECTBJISITH KOMMYHHUKAIIUU BO BCeX cepax KU3HU;

- IOHUMAaTh U MCTOJI30BaTh MPEUMYIIIECTBA KOMAHIHON U WHAUBUIYTHHOM
padoTHI;

- CaMOCTOSITEJIbHO OCYIIECTBIISATH MO3HABATENBHYIO JIEATEIbHOCTD, BBISIBIISThH
npo0sieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
NESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

- BJAQJ€Th HABBIKAMHM II03HABATEILHOW pPEQIIEKCUU KaK OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUI U MBICIUTEIbHBIX TPOIECCOB, WX pE3yJIbTaTOB U
OCHOBAHUM;

- CaMOpEeTyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

- pa3BHBaTh CIOCOOHOCTH MIOHUMATh MHUP C TTO3UIIUHU APYTOr0 YEIOBEKA.

PesynpraToM oCBOCHHS Y4eOHOW NHMCIMIUIMHBI SABISETCS (HOPMHUpPOBAHHE
YMEHHUH U 3HAHUM:

Kon HanMeHnoBaHue pe3yjbTaTa 00y4eHust

Pacno3naBath puznueckue siBjaeHUs (MpoLecchl) U OOBSICHATH UX HA OCHOBE
U3YUYEHHBIX 3aKOHOB: PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHENWHOE
JBUKEHHE, CBOOOJIHOE MaJeHUE TeJ, ABUKEHHUE MO OKPYKHOCTH, UHEPLU,
B3aUMOJICHCTBHE TeJ, KOJeOaTeIbHOE [BUKEHUE, PE30HAHC, BOJHOBOE
nBxenne; aud@ys3us, OpPOYHOBCKOE IBUIKEHHE, CTPOCHHE >KHAKOCTEH U
TBEPABIX TeEJ, U3MEHEHHUE O0BbEMa Tea NpU HarpeBaHUU (OXJIAXKICHUH),
TEIJIOBOE  paBHOBECHE,  HCHApeHue,  KOHJIEHcalusi,  IUIaBJICHUE,
KpUCTAJIIU3AIUs, KWUMEHUE, BIAKHOCTh BO3JyXa, CBSI3b CpeAaHei
KUHETUYECKOW HHEPruM TEIJIOBOIO JBUXKEHHUS MOJIEKYJ C aOCOJIIOTHOM
TEMIIEpAaTypoil, TMOBBIIICHWE JAaBJICHMSI Tra3a MpPH €ro HarpeBaHUuu B
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3aKpBHITOM COCY/A€, CBS3b MEXKIYy TlapamMeTpaMH COCTOSHHSI Taza B
M30MpoIleccax; dJICKTPU3AIMS Tell, B3aUMOJICHCTBUE 3apsoB, HarpeBaHHE
MPOBOJHUKA C TOKOM, B3aUMOJCHCTBHE MAarHWTOB, 3JICKTPOMArHUTHAS
WHIYKIUS, JEHCTBHE MArHUTHOTO TIOJNS Ha TPOBOJHUK C TOKOM W
JIBWKYIIANUCS — 3apsf,  OJICKTPOMarHUTHBICE  KOJeOaHWUS W BOJIHBI,
NpSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHUE, MPEIIOMIICHHUE,
uaTepdepeHnus, AUdpakuus W TOIAPU3ANMS CBETa, IUCIEPCHS CBETa;
dbotoanekTpuueckuii  dPpdekT, CBETOBOE JaBJIICHHE, BO3HUKHOBEHHE
JTUHEWYATOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAss W HCKYCCTBEHHAas
PagMOaKTUBHOCTh
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BJ'I&I[CTB OCHOBOITOJIararolmyumMmn (1)I/ISI/I‘{€CKI/IMI/I INOHATHUAMHN U BCIMYMHAMMH,
XAPAKTCPUIYIOIITUMHU q)HBquCKI/Ie MpOnIeCChI (CBSI?;aHHBIMI/I C MCXaHUYCCKUM
JABHKCHHUCM, BSaHMOHCﬁCTBHCM TCJI, MCXAaHHUYCCKHMU KoneOaHusIMU U
BOJIHAMH, ATOMHO-MOJICKYJISIPHBIM CTPOCHHUCM BCUICCTBA, TCINIOBBIMU
mponoeccamMu; JOJICKTPUYICCKMM W MArouTHBIM IIOJIIMH, 3JJICKTPHUYCCKHUM
TOKOM, OSJICKTPOMAarHuTHbBIMHA KoJICOaHUSIMU U BOJIHAMH, OITHYCCKHUMHU
ABJICHUAMH, KBAHTOBBIMHU ABJICHUAMU, CTPOCHHUCM ATOMd U AaTOMHOTI'O sAJ1pa,
pa,HI/IoaKTI/IBHOCTI)IO); BJIaACHUC OCHOBOIIOJATrarOMMMH aCTPOHOMUYCCKUMU
MMOHATUAMHU, TTO3BOJIAIOIIMMH XaPAKTCPU30BATH IPOUCCChI, IMPOUCXOAANIINC
Ha 3BC€34aX, B 3BC3JHBIX CUCTCMAXx, B MEXKTrajJaKTUUeCKOU cpeac; IBUIKCHHUC
HEeOECHBIX TCJ1, O9BOJIFOIINIO 3BE3/ U Bcenennoi

V3

Biangets 3aKOHOMEPHOCTSAMH, 3aKOHAMHM M TEOPUSIMHU (3aKOH BCEMHUPHOTO
tarorenus, [, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPryUU, 3aKOH COXPAHCHUS HMITYJIbCa, MPUHLMI CYNEPNO3ULUUA CHJI,
MPUHIIMI PABHOMPABHOCTH MHEPIIUATIBHBIX CUCTEM OTCYETA; MOJICKYJISPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHMSI BEIIECTBA, T'a30BbI€ 3aKOHBI, MEPBBIN
3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHECHUS AJCKTPUYECKOTO 3apsijia, 3aKOH
Kynona, 3akon Oma qng yyacTka nenu, 3akoH OMa [Jid TOJHOM
BJICKTPUYECKOMN 1enu, 3akoH [[koyna - JleHma, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIWU, 3aKOH COXPAHEHUsS HHEPruU, 3aKOH IMPSIMOJIUHEHHOTO
pacnpoCTpaHEHHUs] CBETAa, 3aKOH OTPAXXCHUs CBETA, 3aKOH MPEJIOMIICHUSA
CBETa; 3aKOH COXPAHEHUS SHEPrUU, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH
COXPaHEHUSI AIEKTPUUECKOTrO 3aps/ia, 3aKOH COXPaAaHEHUS MACCOBOTO YHCIIA,
noctynatel  bopa, 3aKOH  paaMOAaKTUBHOTO  paclajia); YBEPEHHOE
WCITOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHam3e (U3NISCKHUX
SIBIICHUW W TTPOLIECCOB
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YYuThIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (PU3HUECKUX MOJEICH:
MarepuaibHasg TOYKAa, MHEPUHAIbHAs CUCTEMA OTCYETA, WJCAIbHBIM Ta3;
MOJEIN CTPOEHUS Ta30B, KUIAKOCTEM W TBEPIABIX TEJ, TOYEYHBIN
JJEKTPUYECKUN 3apsll, SJACpHAasT MOJENIb aTOMa, HYKJIOHHAas MOJEIb
ATOMHOTO siJIpa IPH pelieHN GU3NYECKUX 3a7au

v5

Brnanetp OCHOBHBIMH METOAAMHM HAy4YHOTO MO3HAHMS, HUCHOJIb3YEMBIMHU B
¢u3uKe: NOpPOBOJUTH MPSIMbIE M KOCBEHHBIE U3MEPEHUs (PU3nUEeCKux
BEJIMYUH, BBHIOMpas ONTUMAJbHBIA CHOCOO U3MEPEHUS M HUCIOIb3Ys
W3BECTHBIE METOABl OLEHKH TMOTPEIIHOCTE W3MEPEHUM, MPOBOJUTH




HCCJICIOBAHUE 3aBUCHUMOCTEH (M3MUYECKUX BEIWYUH C HCIOJb30BAaHUEM
MPSAMBIX U3MEPEHUH, OOBSCHATH IONYYEHHBIC PE3YNbTaThl, HCIOIB3YS
du3nUecKre TEOpUM, 3aKOHBI M TOHSATHSA, W JeJaTh BBIBOJABI, COOJIOIATH
nmpaBmia 0€30MacHOr0 TpyAa NpPH TPOBEICHUM HCCICIOBAaHUN B paMKax
y4eOHOTrO JKCIEpUMEHTa W Yy4eOHO-HCCIIEeNOBATENbCKON NIEATEIbHOCTH C
UCIIOJIb30BaHUEM ITU(DPOBBIX H3MEPUTEIBHBIX YCTPONUCTB H JIAOOPATOPHOTO
obopyoBanus; chopMUPOBAHHOCTH MPEACTABICHUN O METOAAX MOJYYCHUS
HAyYHBIX aCTPOHOMUYCCKUX 3HAHUN

V6

PemaTte pacueTHble 3ajaud C SBHO 3a/laHHOM (PU3MYECKONl MOJEIbIO,
UCIIOJIb3YA (PU3MUYECKHUe 3aKOHBI U MPUHIUIIBI; HA OCHOBE aHalIW3a YCIOBUS
3a/1auu BIOMpATh (PU3UUECKYIO MOJIENb, BBIACHITh (PU3NUECKHUE BEIMYUHBI U
dopMynbl, HEOOXOIMMBbIE JJIi €€ pEelIeHUs, MNPOBOAUTH pacyeThl U
OLICHMBATh PEAJBHOCTh IOJTYYEHHOTO 3HayeHUsi (U3MUECKOW BEITUYUHBI,
pemaTh KaYECTBEHHBIE 3a/1a4l, BBICTPANBasl JOTMYECKU HEPOTUBOPEUYUBYIO
LEIMOYKY PAacCyXJICHUN C OMOPON Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3HYECKHUe SIBJICHUS

v

[IpuMeHsTh TOTyYCHHBIC 3HAHUS JJI1 OOBSCHEHHUS YCIOBUH MPOTEKAHUS
bU3UYECKUX SBJICHUN B MPUPOJE U JJIA MPUHATHUS NMPAKTUYCCKUX PEIICHUN
B MOBCEJIHEBHOMW >KU3HU JIJIsl oOecnieyeHus: 0€30MacHOCTH MPH 0OpaIeHUu ¢
OBITOBBIMH TIPUOOpPAaMU W TEXHUYECKUMH YCTPOMCTBAMHU, COXpPaHEHHUS
3I0pPOBbSI U COOJIIOJIEHUS] HOPM KOJIOTUYECKOTO MOBEJIEHUS B OKPY>KaIOIIEH
cpene; MOHMMaHUE HEOOXOAMMOCTH MPUMEHEHMsS JOCTIKEHUU (U3UKU U
TEXHOJIOTUH JUIsl pallUOHAIBHOTO MPUPOIOTIOJIB30BaAHUS

V38

PaGotarhb B Tpymnme C BBINOJHEHHWEM pa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATH PadOTy TPYIIIBI, PAIIMOHAILHO PACIIPEACNATh AEATEIHHOCTD B
HECTAHJAPTHBIX CHUTyalUsX, AaJCKBaTHO OLIEHUWBATh BKJIAJ KaXI0TO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE PACCMaTPHUBAEMOI MPOOIeMbI

31

O ponu u mMecte HU3UKH U aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE
MHUpa, O CHCTEeMOOOpasywolie ponu (U3UKA B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH W COBPEMEHHBIX TEXHOJOTUW, O BKIAJAE POCCUUCKUX W
3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH; MOHUMaHHE (HU3UIECKOMN
CYITHOCTH HaOJIOMaeMbIX SIBICHUUW MHUKPOMHpA, MaKpOMUpa U MEramupa;
NOHWMAaHUE POJU ACTPOHOMUHM B MPAKTHYECKOUW JESITEILHOCTH YEIOBEKa M
JaNbHEWIIEM  HAayYHO-TEXHHYECKOM  pa3BUTHUH, pPOIH  (QU3UKH B
dbopMupoBaHUU KPYro3opa M (PYHKIIMOHATEHON IPAMOTHOCTH Y€JIOBEKa IS
pEIIeHNS MPAKTUIECKUX 337129

32

CoOCTBEHHYIO TO3UIMI0O TIO OTHONICHHWIO K (Qu3nyeckoi uHOpMAIHH,
MOJIy9aeMOl W3 Pa3HBIX HWCTOYHWKOB, YMEHHW HCIOJIb30BaTh IU(POBBIC
TEXHOJIOTUM  JJI1  TIOMCKA, CTPYKTYpUpPOBaHMs, HWHTEpPIPETAlNU U
MpEeACTaBICHUS y4eOHOM W HAYYHO-NOMYJISIPHOM HHGOpMAIlMU;, pa3BUTHUE
YMEHUU KPUTHYECKOTO aHAJIN3a MoydyaeMoil nHpopManuu

33

O mpaBunax 3anucu GuU3NYECKUX (HOpMyn pelbePHO-TOUCUHOU CHUCTEMBI
o0o3Hauenut JI. bpaiins (niid cienbix U c1abOBUASIIUX 00y4arONUXCs)




2. CTPYKTYPA U COJIEPKAHUE PABOYEI MPOTPAMMBI
YUYEBHOM JTUCHUTLIMHBI

2.1. O0bem yueOHOM JUCHUIIMHBI M BUABI Y4e0HOH padoThl

Bupa yueOHo# padoThI Ob6vem uacoes 1 cemecmp

O6mmii 00bem 00pa3oBaTeIbLHOM 68 68
NMPOrpamMmabl
Pabora BO B3aHMOIEHCTBUH c 68 68
npenojaBarTejeM
B TOM YHCIJIE:

JICKIIUU 22 22

CEMHUHAPCKUE 3aHATUS 46 46

dopMa KOHTPOJIS — 3a4ET C OLICHKOU B | cemecTpe




2.2. TeMaTH4eCKHH IUIAH U COAEPKaHUE YYeOHOM IMCUHMIIMHBI «DU3HKa»

HaumenoBanue O0bem ®opmupyemre YpoBenb
Conep:xxanune y4eOHOIro MaTepuajia, CCMUHAPCKHE 3aHATHS 3HAHUA U
pa3/aesioB U TeM 4acoB O0CBOCHUSA
YMEHU
1 2 3 4 5
1 cemectp (nexuuu — 22 4., CEMHUHAPCKUE 3aHATUS — 46 4.)
Paznen 1. Mexanuka 16
Conep:xxanue y4eOHOIro MaTepuaJjia
dusnka — Hayka o npupojie. MojenupoBaHue PU3HMUECCKUX SBICHHUI
U TPOLECCOB. O®uznueckrne 3akoHbl. (OCHOBHBIE JJIEMEHTHI
dbu3udyeckod KapTUHBI MHpa. MEXaHHMYEeCKOe JBHUKEHHUE, €ro
OTHOCHUTEJIBHOCTh. XapaKTEPUCTUKA MEXAHUYECKOIO JIBUKEHUS:
nepeMelIeHueE, CKOPOCTb, YCKOpEHHUE. Bunsl  aBuKeHHS 5
(paBHOMEPHOE, PAaBHOYCKOPEHHOE) U UX Ipaduueckoe ONMucaHue. 2 31
T 1.1 CobGomnoe  mamenue Ten.  Cucrembl  orcuera.  [IpuHnmm 33
OeMa ) OTHOCHUTEIIbHOCTH lNanunes. [lepBblii 3aKOH Herorona. V1
K;;I;;ZITHKH. B3a1/11v£0nel710TBHe ten. [lpunuun cynepniozunuu cuin. Broponn wu V2
OCHOBLI Tpetuil 3akoHbl HbtoToHa. Cuibl B MpUpOAE: YHPYrocTh, TPEHUE, V3
cuna TsokecTH. ['paBUTallMOHHAass cuia. 3aKOH  BCEMHUPHOIO V4
FHHAMITEH TAroTeHus. HesecoMocTs. AR
CeMuHapCcKue 3aHATHSA: Vo6
Pemenue 3a1au Ha nepeBo €AUHUL U3MEPEHHS.
Ou3nyecKkud TUKTAaHT N0 TeMe «MexaHH4eckoe IBUXEHUE, €ro
OTHOCHUTEIIBHOCTb U XapaKTEPUCTUKH. 6

Pemenue 3amau Ha TeMy «OCHOBBI KHHEMATUKH
Pemenue 3amau Ha TeMy «OCHOBBI TUHAMUKN
TectupoBanue no teme «3akoHbl HproTOHA




Jlaboparopnast padota «VcciemoBaHue 3aBUCUMOCTU CHUJIbI TPEHUS
OT Beca TeJay

Conep:xxanue y4eOHOIro MaTepuaJjia

Nmmnynbe. 3aKOH COXpaHEHUsI UMITYJIbCA U PEAKTUBHOE JIBH)KCHUE.
[loTeHnuanbHass W KUHETUYECKass HHEPruu. 3aKOH COXpaHEHUs
MexaHuuyeckoi sHepruu. Pabora u MomHOCTE. MexaHUYeckue

Tema 1.2 .
3AKOHLL KojeOaHusa. AMIUIMTYJa, TEpUOJl, dYacToTa KojebaHui, (dasza 2 V1
kosneOanuii. CBOOOJHBIE U BBIHYXJCHHBbIE KosieOaHus. Pe3oHaHc.
COXpaHEHUs B . V2
MEXAHIKE Mexannyeckue BOJHBL. (CBOIICTBA MEXaHWYECKUX BOJH. JlnnHa V3
' BOJIHBI. 3BYKOBBIE€ BOJHBI. YJbTPa3ByK M €ro HUCIOJb30BAHUE B
MexaHudecKue Y5
TEXHUKE W MEIUIIHE.
KoJeOaHus u Vo6
BOJIHLL CemunHapckue 3aHATHS:
Pemienrie 3aau Ha TeMy «3aKOHBI COXPAHEHUS B MEXaHUKE.
JlaGoparopnas paborta «3yueHue 3aBUCUMOCTH TIepHojia KoJeOaHuit 6
HUTSHOT'O MasiTHUKA OT JIMHBI HUTW.
Pemenue 3anay Ha Temy «MexaHU4YecKkue KoJieOaHUsI U BOJIHBI)
Paznen 2. MouiekyJasipHasi (pU3HUKa ¥ TEPMOJAMHAMHUKA 10
Tema 2.1. Conepxanue yueOHOro MaTepuaJia
MonekynsipHO- | ATOMUCTHYECKAsi TEOpHsl CTPOEHHUS BellecTBa. Macca U pa3mepshl Vi
KUHETUYECKOE moiekyn. TernoBoe aBuxeHue. OOBICHEHNE arperaTHBIX COCTOSTHUN V2
CTpOCHUE BCIIECTBA HA OCHOBE AaTOMHO-MOJIEKYJSIPHBIX ITPEICTABICHUM. 5 V3
BEIIICCTBA. N3meHeHus arperaTHbIX COCTOSHUN BemecTBa. Mojenb HieaabHOro V4
ArperaTHble raza. CBsi3p MEXIy JaBICHUEM U CPEIHEH KUHETHYECKOW 3Hepruei AR
COCTOSTHHS MOJIEKYJT Tas3a. N3onpoueccel. Moaenb CTpOEHHS KUAKOCTH. Y6
BEILIECTBA Mogenb CTpOeHHUs TBEPABIX TE.




CemMuHapCcKue 3aHATHSA:

Pemenue 3amau Ha Temy «3ompoueccoi». 2
Pemenne 3aau Ha TeMy «CBOWMCTBA TBEPABIX TEI».
Conep:xxanue y4eOHOIro MaTepuaJjia
BuyTtpennsiss sHepruss u  pabora rasza. IlepBelii  3aKoH
T 29 TepMOAMHAMUKHU. AnuabaTHbIA Tpolecc. TeraoBble IBUTATENU U 5 V2
ema 2.2. . .
OCHOBLL oxpaHa okpyxaromeid cpenpl. KIIJ[ TemnoBeIX JBHraTesnew. v 3
Heob6parumocTs TETUIOBBIX IIPOLIECCOB. Bropou 3aKOH
TEPMOJIMHAMUKHU Y6
TEPMOJIMHAMHUKHU.
CemMuHapcKue 3aHATHSA: 4
Pemenue 3ana4 Ha TeMy «OCHOBBI TEPMOJIMHAMUKI.
Paznea 3. JieKTpoaAnHAMHUKA. 16
Conep:xxanue y4eOHOro MaTepuaJjia
DOneKkTpuueckuid 3apsl. BzanmoneicTBUE 3apsyKEHHBIX Tell. 3aKOH
COXpaHEHHMs AJIEKTPUUYECKOro 3apsa. 3akoH KynoHa. Dnexkrpuyeckoe
nosie. HampspkenHocts mons. CumnoBeie  suHuu. PabGorta cun
Tema 3.1 anekTpocratuyeckoro  noss.  [lorenuman — monsa.  PasHoCTh V1
o noteHnuaaoB. CBA3b MEXKAY HANPSIKEHHOCTBIO M Pa3HOCTHIO
DIIEKTPUUYECKOE V2
Hote NOTEHIMATIOB JJIEKTPUYECKOrO0 TMOJA. JIEKTpUYECKass E€MKOCTb. V3
] . Konnencatop. CoenuHeHue KOHIEHCATOPOB B OaTapero. DHEprus 2
ITocTostHHBIN a8 p A " p p p V4
. | 3apSKEHHOr0 KOHAEHCAaTopa. OHEpPrus DJIIEKTPUUYECKOro  MOJIA.
3JIEKTPUUECKUI . . AR
oK [locTosiHHbIN 3nekTpuueckuid Tok. Cuna Toka. VICTOUHMKH TOKa. V6

Hanpsixkenue, saekTpudyeckoe cornpoTuBieHue. 3akoH Oma s
yuactka uenu. [locrmenoBarenbHOE W MapajyIeIbHOE COEIMHEHUS
npoBoHUKOB. DJIC ucrtounmka Toka. 3akoH Oma sl 3aMKHYTOM
uenu. TenioBoe NEWCTBUE JIEKTPUYECKOro0 TOKA. 3akoH Jlxoyms—
Jlenua. PaboTa 1 MOITHOCTB 3JIEKTPUYECKOTO TOKA.




CemMuHapCcKue 3aHATHSA:
Pemenne 3amau Ha TeMy «3akoH Kynonay.

TectupoBanue mo TeMe «DIEKTPUUECKUN 3apsa. DIEKTPUUYECKOE
I0JIE».

TectupoBaHue 1Mo TeM€ «DJNEKTPUUECKUU 3apsi. DIEKTPUUECKOE

TI0JICY. 6
Pemienne 3amau Ha TeMy «lloTeHuMan © = HANPSKEHHOCTH
3JIEKTPUYECKOTO OIS,
Pemenue 3amau Ha TeMy «I1OCTOSIHHBIN AIEKTPUUECKHUI TOK.
JlabGoparopnas pabota «3MepeHne crIbl TOKa U HAPsHKEHUS
B DJICKTPUYECKOMN LETH.
Conep:xxanue y4eOHOro MaTepuaJjia
MarnautHoe none. IlocTossHHBIE MarHUTBI MU MarHUTHOE IOJIE TOKa.
NHnykuust MarHuTHOro 1mojs. JlelicTBME MarHMUTHOTO TOJs Ha
NpSIMOJIMHENWHBIA ~ TPOBOJHMK ¢  TokoM. Cuma  Ammepa.
BzaumopeiictBue  TOkoB.  JlelicTBM€  MAarHMTHOrO IIOJII  Ha 2
lr{/leMa 3.2. nBrokymuiicsa 3apsia. Cuna JlopeHnia. MarHUTHBINM MOTOK. DHEpPrus V1
arHATHOC MarHUuTHOTO TOJs. SIBJE€HHME SJIEKTPOMArHUTHON WHIYKIMHU. 3aKOH V2
HoJie. @apanesa. IlpaBuno Jlenma. BuxpeBoe 3JIEKTpUYECKOE MOJIE.
DJeKTpOMarHeTu CaMonH " V3
yKIus. MTHAYKTUBHOCT. V6
M CeMuHapcKue 3aHATHSA:
Pemenue 3amau Ha Temy «MarHuTHOE MOJIE».
VY CTHBIN ONpoC B BUAE UTPhI HA TeMY «MarHuTHOE Moje». 6
Pemenue 3ama4u Ha TeMy «IJIEKTPOMArHETU3M.
TectupoBanue 1Mo TeMe «SIBJIEHHE SICKTPOMArHUTHOW WHIYKIIWU.
CamMOUHAYKIUSD.
Paznen 4. Di1eKTPpOMArHUTHBIE KOJIeOAHUS Y BOJIHBI. 12




Tema 4.1.
DJIEKTPOMArHuTH
bI€ KOJIeOaHusl.
DJIEKTPOMAarHuTH
bI€ BOJIHBI

Copep:xxanue y4eOHOro MaTepuaJjia

CBoOOIHBIE U BBIHYXJCHHBIE JJEKTPOMArHUTHBIE KoOJeOaHUS.
Konebarenbubiii  koHTYyp. IlepemMeHHBI TOK. OJeKTpUYECKUH
pE30HaHC. [TpuHun NEeNCTBUS AIIEKTPOreHepaTopa.
Tpancdopmartop. IIpousBoacTBo, mepenaya U NOTpedIeHUE
anekTposHepruu.  Ilpobnembl  sHeprocOepexxenus.  TexHuka
O0ezonmacHOCTH B OOpallleHMH €  DJIEKTPUYECKUM  TOKOM.
DONeKTpOMarHuTHBIE BOJIHBI. PacmpocTpaHeHue 3JIeKTpOMarHUTHBIX
BOJIH. BUJIbI 351eKTpOMarHuTHBIX BOJIH. OTKPBITHIA KoJeOaTebHbIN
koHTyp. M3o0perenne paamo A.C. IlonmoBeim. IloHsitTue o
paauocss3u. [IpuHIUNB paguocBs3u U TeneBuaeHus. llpuMenenue
AJIIEKTPOMArHUTHBIX BOJIH.

CemunHapckue 3aHATHS:

Pemenue 3amay Ha TeMy «DNEKTPOMAarHUTHBIE KOJICOAHUS.
[IpoBepounas padoTa Mo TeMe «IIEeKTPOMATHUTHBIE KOJICOaHUs.
Pemenue 3amay Ha TeMy «IEKTPOMATrHUTHBIE BOJHBI».
TectupoBanue Ha TeMy «DIEKTPOMArHUTHBIE KOJICOAHUSI U BOJHBI».

Vi
V2
Vo6
Y7

Tema 4.2.
CBeTOBBIE BOJHBI

Conepxanue yueOHOro MaTepuaJia

CBeT Kak 3JIEeKTpOMAarHuTHasi BOJHA. BOIHOBBIE U KOPHYCKYJISIPHBIE
cBoiicTBa cBeTa. JIMH3bl. DopMyna TOHKON JMH3BL. ONTHYECKHUE
puOOpEI. WNnrepdepentus CBETA. Hudpakuus CBeTA.
Hudpakuunonnas pemerka. [lonspuzamust cBeta. Jlucmepcus cperta.
PaznuuHble BHUIBI 3JIEKTPOMAarHUTHBIX HW3Jy4YEHUW, UX CBOWCTBA U
IIPAKTUYECKUE PUMEHCHUSL.

CeMuHapcKue 3aHATHS:

Pemenue 3ama4u Ha TeMbl «CBETOBBIC BOJIHBI. JIMH3BIY.
TectupoBanue 1o Teme «JImH3bI. OnTHYECKHE TPUOOPHI».
Pemienuie 3aau Ha TeMy «uTepdepenuns u gudpakims CBeTay.

!
V2
V3
Y6




JIaGoparopHas pabora «Habmonenue uaTepdepeHInu U TUPpaKIuu
CBETa».

Pazgea 5. CtpoeHue aToMa U KBaHTOBasi GU3NKa. 10
Conep:xxanue y4eOHOro MmaTepuaJjia
®oron. I'unore3a [Inanka o kBanTax. BHemnuii porosnekTpuyecKuii 39
addekr. TexHuueckne ycTponcTBa, OCHOBAHHBIE HA UCITOJIH30BaHUU
Vi
Tema 5.1. dotordpdexra. duzuka atoma. AxepHas monens aroma. ONbITE D. 2 V2
KBanToBbIie Pesepdbopna. Moaens atoma Bojmopona no H. bopy. Ilornomenue u V3
CBOMCTBA CBETA. | UCIlyCKaHUE cBeTa aroMoM. KBaHToBaHue »Hepruu. IlpuHuun V4
dusznka atoma JIEVCTBUS M UCTIOJIb30BAHUE J1a3epa. V6
CemMuHapcKue 3aHATHSA: v ]
Jammra mnpe3eHTauMid Ha TeMbl «TexHuueckue yCTpOMCTBa, 2
OCHOBaHHBIE Ha UCIOIB30BaHUU (HhoTOdhPEeKTaN.
Conep:xxanue y4eOHOTro MaTepuaJjia
Crtpoenne atomHoro sapa. [ledexkt macchl. SnepHble peakiuH.
OHepruss cBa3u. CBs3b Maccbl M 3SHepruu. EcTecTBeHHas 5 Vi
T 59 PaauOaKTUBHOCTh. 3aKOH PaJuoaKkTHUBHOTO pacnajaa. MckyccrBeHHas V2
CDeMa - paIHOaKTUBHOCTh. JleneHnue Ttsokenslx — sauaep. Llenmnas spepHas V3
MM peakuus. YIpasisieMas HenHas peakuus. S nepHslil peakTop. V4
aTOMHOTO fiJIpa
CeMuHapcKue 3aHATHSA: Vo6
Pemenue 3anau Ha Temy «Du3uka aTOMHOIO Spay. 4 v
[IpoBepounass pabora Ha Temy «CTpoeHuE aroMa M KBaHTOBAs
buznka»
Paznesn 6. OcHoBBI acTpoHOMHUH. JBoaKOINS BeesieHHOI. 4
Tema 6.1. Conepxanue yueOHOr0 MaTepuaJia
OcHOBBI Oddexr [ommepa u oOHapykeHHE «pa30eraHus» TrajJaKTHK. 5 31
acTpoHOMHUH. | bosibio  B3ppIB.  ODBOJMIOUWS W DHEPrus TOPEHUS  3BE3/L. 32




DBOTIOLAA
Bcenennoii.

Tepmosinepubiii  cuHTe3. OOpa3oBaHHME  IUIAHETHBIX  CHCTEM.
ConneuHas cucreMa.

CemunHapckue 3aHSITHS:

V2
V38

. 2

3amuTa npe3eHTanuii Ha TeMbl «OCHOBBI aCTPOHOMUM.
Hroro 3a 1 cemecTp: 68
Bcero: 68




3. YCJOBUS PEAJU3ALIMM PABOUYE IPOTPAMMBI YUEBHOM
JUCHUATNIUHBI

3.1. TpeOoBanuss K MHHMMAJIBHOMY  MATEPHAIBHO-TEXHHYECKOMY
o0ecre4eHHIo

Peanuzauus paGoueil mporpaMMbl y4eOHON TUCUUILIMHBI TPEOyeT HaTU4Ms
yueOHOro KabuHeTa.

O6opynoBaHue yuyeOHOTO KaOUHETa!

- TOCAI0YHBIE MECTa TI0 KOJIMYECTBY 00YJarOIIUXCS;

- pabodee MeCTO MpenoaaBaTers;

- y4eOHO-METOAMYECCKUH KOMIUICKC MO AucHUIUIMHe «DH3uKay, TUTaKaThl,
pa3IaToOYHbIN MaTepuall (KapTOYKH, TECThI, TOKYMEHTHI H T.I1.).

Texuuueckue cpeacta oOydeHHs:

— KOMIIBIOTEP C JIMIIEH3UOHHBIM MporpaMMHbIM obOecrieuenneM: OpenOffice;

— MYJIbTUMEIUAIPOEKTOP;

— ayJIHOBU3YaJbHbIE, KOMIIBIOTEPHBIE, TEJIECKOMMYHUKAIMOHHbIE W T.IL
CpEICTBa.

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust

OcHoBHas iuTEpaTypa:
1. KpaBuenko H. 0. ®usuka: y4yeOHUK M MPAKTUKYM JJIsi CPEIHETO

podecCroHaIBLHOTO obOpazoBaHus / H. 1O. KpaBuenko. — Mockaa :
WznarensctBo FOpaiit, 2023. — 300 c. — (IIpodeccuonanbuoe oOpa3zoBaHue). —
ISBN 978-5-534-01418-1. — Tekct : »snektpoHHbli // OOpa3oBaTenbHas

wiardopma FOpait [caiit]. — URL: https://urait.ru/bcode/512690

2. BacmibeB A.A. ®usumka: yuyeOHOe mocoOue JISI  CpPeaHEro
podeCcCHOHATBLHOTO obOpa3zoBaHus / A. A. Bacuibes, B. E. ®enopos,
JI. 1. XpamoB. — 2-e¢ u3a., ucop. U jpon. — Mocksa : M3gatensctBo FOpaiir,
2023. — 211 c.— (IIpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-
05702-7. — Texkct : anekTponHsbIi // O6pazoBaTenbHas wiatgopma KOpaitt [caitr].
— URL: https://urait.ru/bcode/514208

JonoHuTeIbHAS JUTEpATypa:

1. Topmaa B.B. ®usuka: ydyeOHOe mocoOuMe II  CPEIHETO
npodeccronanpHOro obpasomanus/ B. B. 'opnau. — 2-e wm3a., wcnp. u A0 —
MockBa : MzmatenbctBo  FOpaiit, 2023.— 215c.— (IlpodeccruonanpHoe
obOpaszoBanue). — ISBN 978-5-534-09366-7. — TekcT : »SIEKTpOHHBIN //

O6pazoBarenbHas wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514739
2. Topnau B. B. ®usuka. 3amgaum, TecThl. MeToapl pemieHus : y4eOHOe
nocobue s cpeaHero mpodeccuoHanbHoro obpaszoBanus / B. B. 'opmau. — 2-e
u3a., nepepab. u gon. — Mocksa : UznatensctBo IOpaiit, 2023. — 343 c. —
(ITlpodeccuonansuoe obOpazoBanue). — [SBN 978-5-534-16184-7. — Tekct



https://urait.ru/bcode/512690
https://urait.ru/bcode/514208
https://urait.ru/bcode/514739

MeKTpoHHBIM  //  OOpazoBarenbHas  1warpopma  FOpaiit  [caliT]. ——
URL.: https://urait.ru/bcode/530576

O¢unuajnbHbie, CHPaBOYHO-OMOHOrpaguyYecKHe H IEPHOAMYECKHE
U3IaHMA:

1. Cpennee mnpodeccuonanibHoe o6OpazoBanue. Komrmiekr. BecTHuk
cpeaHero mpodeccuoHanbHOro oOpaszoBaHusi. CpenHee mnpodeccuoHaabHOE
oOpa3zoBanue. Ilpunoxenue k KypHary «Cpeanee npodeccruoHaIbHOE
oOpazoBaHue»

Ilepeyens pexomenayembix UHTEpHET-pecypcoB:

1. http://school-collection.edu.ru/ (Enunas KOJUIEKIIUS U(GpPOBBIX
00pa30BaTeIbHBIX PECYPCOB)

2. http://kvant.mccme.ru/ (Kypnan KBanr).

3. https://n-t.ru/nl/fz/ (HoGeneBckue naypeatsl 1o Gu3nKe).

4. http://www.physics-regelman.com (OOyyaromiue TpeXypOBHEBbIE TECTHI 110
¢uzuke - B. U. Perensman)

5. http://elkin52.narod.ru/ (3anumarenbHas (pU3MKa B BOIIPOCAX U OTBETaX)

4. KOHTPOJIb M OLIEHKA PE3YJILbTATOB OCBOEHHWS YUEBHOW
TV COUTLIAHBI

KoHTposib ® oOIleHKa pe3ylbTaTOB OCBOCHHUS YYeOHOW JUCIUTUIMHEI
OCYIIIECTBIISIETCS TIPEIoIaBaTelieM B MPOIIeCcce MPOBEICHUSI CEMHHAPCKUX 3aHATUI
1 1a00paTOPHBIX PabOT, a TAKKE BHITIOJHEHUS 00YUYAIOIIMMUCS TECTUPOBAHUS.

DopMbI U METObI

Pe3yabTaThl 00y4eHHs KOHTPOJISI H OLEHKH
(ocBOEHHBIE YMEHHsI, YCBOCHHbIE 3HAHUS) pe3yJabTaToB
0o0y4eHus

YMmenus:

PacrioznaBath (uzmyeckue sBieHHS (TIPOILECCHI) U | CEMUHAPCKUE 3aHATHS
OOBSCHATP WX HAa OCHOBE W3YUYEHHBIX 3aKOHOB: | IJAOOpaTOpHBIE PaOOTHI
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJUHENWHOE | TECTUPOBAHUE

NBUKEHHE, CBOOOJHOE TAaJeHUE TeJ, ABUKEHUE II0 | KOHTPOJIbHBIE PAOOTHI
OKPY>KHOCTH, UHEepLUs, B3aUMOJICHCTBHE TeN,
KojebaTenpHOe  JIBIDKEHWE,  PE30HAaHC,  BOJIHOBOE
nemxkeHue;  auddysus, OpOYHOBCKOE  JBUIKEHUE,
CTPOCHHME >KHAKOCTEH U TBEPIbIX TeJ, HW3MEHEHHE
o0beMa Tesl MpU HarpeBaHUM (OXJaXACHUHU), TEIIOBOE
paBHOBECHE, UCIApEHUE, KOHJICHCAlUs, TUIaBJICHUE,
KpUCTAJIITU3AIUs, KUTICHUE, BIIAXKHOCTh BO3AYyXa, CBS3b
CpeaHEW KHMHETUYECKOM 3HEPTUU TEIUIOBOTO JBUKECHUS
MOJIEKY1 C aOCOJIOTHOW TEMIIepaTypoil, MOBBIIICHHE
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JaBJICHUS Ta3a MPU €r0 HarpeBaHUHU B 3aKPHITOM COCY/IE,
CBsS3b MEXKIY TlapaMeTpaMH COCTOSHHS Ta3a B
U30MpoIleccax; JIEKTpU3alus Tel, B3aHUMOJCHCTBHE
3apsI0B,  HArpeBaHWe  TMPOBOJHWKA C  TOKOM,
B3aMMOJICHCTBUC MarHuTOB, JIEKTPOMArHUTHAS
WHIYKIUS, TeWCTBUE MAarHUTHOTO TIOJIS HA MIPOBOJIHHK C
TOKOM W JBWKYIIUHCSA 3apsiji, dJICKTPOMArHUTHBIC
KOJICOaHMS U BOJHBI, IPSIMOJUHEHHOE PacIpOCTpaHCHHE
CBETa, OTPaXCHUE, TMpeJoMIIeHHe, WHTepdepeHus,
audpakius W TOJSpPU3alUsS CBETa, JUCIEPCHUS CBETA;
doToanekTpuueckuii  3PpdexkT, CBETOBOE JIaBJICHHUE,
BO3HMKHOBEHHE JTMHEHUATOTO CIIEKTpa aToMa BOAOPO/A,
€CTCCTBCHHAs! U UCKYCCTBEHHAs PaJMOAKTHBHOCTh

Bnanets OCHOBOIIOJIAaralOIINMH buznIecKUMu
NOHATUSIMM U BEIIMUYMHAMM,  XapaKTECPU3YIOIIUMU
dbuzudeckue mporecchl (CBA3aHHBIMU C MEXaHUYECKUM
JIBIDKCHHUEM, B3aMMOJICHCTBUEM TeJI, MEXaHUYCCKUMU
KOoJeOaHUsIMH ¥  BOJHAaMH; aTOMHO-MOJIEKYJISPHBIM
CTPOCHHMEM  BEUIECTBA, TEIUIOBBIMM  MPOILIECCAMM;
BJICKTPUYECKUM M MArHUTHBIM TOJISIMU, 3JIEKTPUYECKUM
TOKOM, 3JIEKTPOMarHUTHBIMU KOJICOAQHUSIMH U BOJIHAMH,
ONTUYECKUMHU SBJIICHUSMH, KBAHTOBBIMHU SIBICHUSMH,

CTPOCHUCM aTomMa )41 aTOMHOT'O Asapa,
pa,III/IOElKTI/IBHOCTLIO); BIaACHHUC OCHOBOIIOJIAraromnmMn
ACTPOHOMHNYCCKHNMHU ITOHATHUAMU, ITO3BOJJIATOIIMMHA

XapakTePU30BaTh MPOIIECCHI, TPOUCXOASAIINE HA 3BE3/aX,
B 3BE3JHBIX CHCTEMaX, B MEXKIraJaKTUUYECKOU CpeJe;
IBIDKEHHE HEOECHBIX T, DBOJIOLUIO 3Be3] U
Bcenennoi

CEMUHAPCKUE 3aHATHS
1ab0paTopHbIC pabOTHI
TECTUPOBAHKE
KOHTPOJIbHBIC paOOTHI

Bnagers 3aKOHOMEPHOCTSAMH, 3aKOHAMUA WU TEOPHUSIMH
(3axkon BcemupHoro TtsaroteHusi, I, II u III 3akoHbI
HproToHa, 3aKOH COXpaHEHUs MEXAHUYECKOW DHEPIUH,
3aKOH COXPAaHEHHUSI WMITYJIbCa, MPUHIUN CYIEePHO3UIAU
CWJI, IPUHIUII PABHOMPABHOCTA WHEPUUAIBHBIX CUCTEM
OTCUETA; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOCHMSI BEIIECTBA, T'a30BbIC 3aKOHBI, MEPBBIM 3aKOH
TEPMOJAUHAMUKH; 3aKOH COXPAHEHHS DICKTPHUYECKOTO
3apsga, 3akoH Kynona, 3akoH Oma Jjis ydacTKa IIeTH,
3akoH Oma Il MOJHOW BJIEKTPUYECKON LeNnH, 3aKOH
JIxxoyns - JleHia, 3aKOH 3J€KTPOMAarHUTHOM WHJYKIIHH,
3aKOH COXPAHEHUs HSHEPTrHH, 3aKOH MPSIMOJMHEHHOIO
pacnpoCTpaHEHHUs CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH
MPEJIOMJIEHHST CBETA; 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
COXpaHCHUS UMITyJIbCa, 3aKOH COXpaHECHUS
AJICKTPUYECKOTO 3apsija, 3aKOH COXPAHEHHS MacCOBOTO

CEMUHAPCKUE 3aHATUS
1abopaTopHbIC pabOTHI
TECTUPOBAHHE
KOHTPOJbHBIE pabOTHI




yrcna, TOCTynatel bopa, 3akoH paaMoOaKTUBHOTO
pacmana); YBEpEHHOE HCIOJIB30BAaHUE 3aKOHOB W
3aKOHOMEPHOCTEH Mpu aHanu3e GU3NICCKUX SBICHUN H
MIPOIECCOB

YuuTeiBaTh ~ TPaHULBI  NPUMEHEHUS  HU3YYEHHBIX
buznUecKux MOJIEJIEH: MaTepruaIbHas TOYKa,
MHEPUHUAIbHAS CHUCTEMa OTCY€Ta, UJCaJIbHbIM TIas;
MOJIETIN CTPOECHHUSI Ta30B, KUJIKOCTEM U TBEPIBIX TEI,
TOYEUYHBIM DJJIEKTPUYECKUM 3apsii, sSAepHAsd MOJEINb
aroMa, HYKJIOHHAas MOJEJb AaTOMHOIO sJpa IIpU
perennu Gpuznyueckux 3aaay

CCMHHAPCKUC 3aHATHUSA

BnageTr OCHOBHBIMH METOJIaMH HAYYHOTO ITO3HAHMS,
UCTIOJIb3YeMbIMH B (PU3WKE: TPOBOJIUTH TPSIMBIC H
KOCBEHHBIC M3MEpPCHHs (PU3UICCKUX BEITUYUH, BBHIOMPAsI
ONTUMAJIBHBIA  CIOCOO0  W3MEpPEHUST M HMCHOJb3YS
M3BECTHBIC METOJIbI OIEHKH TOTPEIIHOCTEH M3MEPCHHUH,
NPOBOJAUTh HMCCIICIOBAHUE 3aBUCUMOCTEH (DH3UYCCKUX
BEJIMYMH C HKCIOJB30BAHHEM TIPSIMBIX H3MEPCHHIA,
OOBSCHATh  TIOJYYCHHBIC  pPE3yJbTaThl,  HCIOJB3Ys
dusznueckre TEOpUH, 3aKOHBI U TOHATUSA, U JAeNaTh
BBIBOJIbI; COOJIO/IaTh TMpaBuia 0e30MacHOro TpyAa MNpu
NPOBEICHUN HCCIEAOBAaHMM B paMKax Yy4eOHOro
AKCIIEPUMEHTA u y4eOHO-HCCIIeI0BATENbCKOM
JEeSTENHHOCTH C UCIIOJIb30BAaHUEM UG POBBIX
U3MEPUTEIBHBIX  yCTPOMCTB W J1aOOPAaTOPHOIO
obopynoBaHus; CHOPMHUPOBAHHOCTH MPEICTABICHUN O
METO/IaX  TMOJIyYEHHUS HAYYHBIX  aCTPOHOMHUYECKHX
3HAHUU

CEMUHAPCKUE 3aHATHS
1a60paTOpHBIC pabOTHI
TECTUPOBAHHKE
KOHTPOJIbHBIC pa0OTHI

Pemare pacuerHpie 3amadyn ¢ SIBHO  3aJlaHHOU
buznueckor MOJEIbI0, UCTIONB3Ysl (U3NUECKUE 3aKOHBI
W TIPpUHIUIBI, HA OCHOBE aHaiIMW3a YCIOBUSA 3aa4d
BBIOMpATh (PU3NUYECKYIO MOJIEb, BBICIATh (PU3NUECKHE
BETTUYMHBI U (OPMYIIBI, HEOOXOIUMBIE NIJISl €€ PelIeHus,
MPOBOJAUTH  pacyeTbl ©  OICHWBATh  PEaJbHOCTH
MOJIYYCHHOT'0 3HAYCHUS (DU3UYECKON BETMYHUHBI; PENIATh
KaueCTBEHHBIE  3aJladyd,  BBICTpAWBas  JIOTHUECKH
HEMPOTUBOPEYHBYIO IEMOYKY PACCYXKIACHUN C OMOPOM
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3HUECKHE
SIBIICHUS

CEMHHAPCKUE 3aHATHUS
nabopaTopHbIe pabOTHI
TECTUPOBAHHE
KOHTPOJbHBIE pabOTHI

[IpuMeHsT, TONyYEHHbIE 3HAHUS sl  OOBSACHEHUS
yCJIOBUHM MpOTeKaHus (PU3NUYECKUX SIBICHUU B IPUPOJIE U
JUTSL IPUHSATHS IPAKTUYECKUX PEIICHUI B MMOBCEIHEBHOM
AKU3HU JJ1s1 o0ecrieueHus: 0€30MacHOCTH TPU 0OpaIlleHUH
c  ObIToBRIMM  mOpubopaMu U TEXHUYECKUMH
YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbs U COOJIIOICHUS

CCMHUHAPCKHUEC 3aHATHUA




HOPM 3KOJIOTMYECKOrO [OBE/CHUS B  OKpyIKaroLei
cpese; MOHMMaHUE  HEOOXOAUMOCTH  [PUMEHEHHS
AOCTHXKEHHH (PU3MKK M TEXHOJIOTHH A/ PALHOHATBHOIO |
NPHPOAOTIONHE30BAHHS

PaGorate B rpynme ¢ BBIIOJHEHHEM Pa3IMYHBIX | CEMUHAPCKUE 3aHATHSA
COLMAIBHBIX pOJIei, IUIaHUpOBaTh paboTy TpPYIIIEL,
paloOHAIBHO pacrpeensTh NS TEIIHOCTD B
HECTAH/JAPTHBIX CUTYalMsX, aJeKBaTHO OLEHUBATh
BKJIAJl KaXJIOrO W3 YYAaCTHHKOB TPYyMIbl B pellieHHe |
paccMaTpHBaeMOH MPOBIEeMEI I

3Hauua:

O pomu 1 mecTe GU3MKN ¥ aCTPOHOMUH B COBPEMEHHOH | CeMUHApCKHe 3aHATHS
HAYYHOM KapTHHE MHMpa, O CHCTEMOOOpasyloliel poJH | KOHTPOJIbHbIE paboThl
(GOU3MKH B Pa3sBUTHM E€CTECTBEHHbBIX HAyK, TEXHUKH H

COBPEMEHHBIX TEXHOJIOIMM, O BKJIaJAe POCCUNCKHX H

3apy0eKHEIX Y4YeHBIX-QU3UKOB B pa3BUTHE HAYKH; |

MOHUMAaHHE (HU3UYECKOM CYIIHOCTH HaldII01aeMbIX

ABICHUM MHKpOMHpa, MakpoMHpa M  Merammpa;

MOHUMAHHE pOJM AaCTPOHOMHMHM B  TPAKTHYECKOM

JIEATEIbHOCTH 4Ye/J0BEKa MW JlaJbHeHlleM Hay4yHO- |

TEXHUYECKOM Pa3BUTHUH, Poiu (pu3uku B GOPMUPOBAHUU
Kpyrosopa ¥ (pyHKUHMOHAJIBHON IPAMOTHOCTH 4Ye/IOBEKa
JUIsl pelIeHrs] TPaKTHYECKUX 3a1a4y

CoOCTBEHHYIO MO3UIMIO 110 OTHOIICHHIO K (PU3NYECKON | CeMUHAPCKUE 3aHATHS
uH(GOPMAHH, MOJYy4aeMol M3 pasHbIX MCTOYHHKOB, | 1abopaTopHble padoTh
YMEHHH HCMOJIb30BaTh LH(POBBIE TEXHOJOTUH I | TECTHPOBaHHE
NOMCKA,  CTPYKTYPHPOBaHMs,  MHTEPIpPETAllMd M | KOHTPO.bHbIe paboThl
npeicTaBIeHuss  yuyeOHOH M Hay4YHO-IOIYJISPHOH
uHMOpMAIHY; Pa3BUTHE YMEHHI KPHTHYECKOrO aHaliu3a
nosry4aeMoi MHGopMaLuu

O mnpaBunax 3amuc (usnyeckux (Gopmys penbedHO- | CeMHHAPCKHE 3aHATHS
ToyeyHoi cuctembl obo3navenuit JI. bpaitng (s
crensix ¥ caaboBUAAILMX 00yYaIOLIMXCsl)

[lporpamma paspaborana B coorBercTBHM ¢ ®OI'OC CIIO no
cneunansHoctd  36.02.01  Betepunapus, yTBepKAeHHbIM MUHHCTEPCTBOM
npocseuenus Poceniickoii ®ezepaunn ot 23 HosGps 2020 roaa, npukas Ne 657 1
3aperuCTpUPOBAHHBIM B Mumntoct Pocenn 21 nexabps 2020 roga Ne 61609.

Paspaborai: __&gg Bounos M.K.



