MVYHULNITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIBHOE VUPEXIAEHUE
0304 - femenusrenen, « CPEJIHAS OBIIEOBPASOBATEJIBHAS IIKOJIA Ne 107»

noanucbio: 9304 - MBOY

MBOY DN CNG304  WEGY JIEHMHCKOI'O PAMOHA I'. BAPHAVIJIA

COLWU Ne107 r. Bapnayn, O
=MuHOGpas3 AnTan
CO I I I OcHosaHue: A
(0] PacnonoxeHue:
N— 107 r. [Oara: 2024.08.28
13:13:58+07'00

Ba p H ayn itz)xl;thDF Reader Bepcys:

[MPUHATO YTBEPXJIEHO
npukazoM MBOY «COII Ne 107»
IeIarorndyecKuM COBETOM oT «_ 22 » 08 2024 r.
(mpotokon oT « 22 » 08 2024 r. _Nel) Ne 02 - 03/105 O
PABOYAS I[TPOIT'PAMMA

YYEBHOI'O [TIPEAMETA «®U3UKA»
11 a, 6 kiaccel
ba3oBblii ypOBEHD

Cpennee oOiiee 0bpa3oBaHue
Cpoxk peanuzanuu nporpammbl: 2024-2025 yueOHbIi o

YYUTENb-COCTABUTEID:
I'eiibcens T.H.

bapnayn, 2024



HOACHUTEJIBHAS 3ATIMCKA

Pabouas mporpamma ydeOHoro npeamera «dusuka» nis odydaromuxcsa 11 kmaccos
COCTaBJIEHa B COOTBETCTBUHU CO CJEAYIOUIMMU HOPMATHUBHO-IIPABOBBIMHU, MUHCTPYKTHUBHO-
METOJIMYECKUMHU JOKYMEHTAMHU:

- @enepanpHbIi 3akoH OT 29.12.2012 No273 — @3 «O6 obpazoBanuu B POy n.5 4.3
cr.47;n.1 4.l créd,;

- ®enepanpubiit 3akoH oT 19.12.2023 No 618-®3 «O BHeceHMHM HU3MEHEHUU B
denepanbHblii 3aKk0H «O06 00pa3zoBanuu B Poccutickoii deneparuny;

- Ilpukaz MunoGpHayku Poccum ot 17 mas 2012 r. Ne 413 «O06 yTBep)aeHUU
dbenepasibHOTO TOCYJAPCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CpeAHEero O0OIIero
obpazoBanus» (3apeructpuponas 07. 06. 2012 r. N 24480);

- IIpuka3z MunucrepctBa npocsemienus: Poccuiickoin @enepanun ot 12.08.2022 No
732 «O BHeceHMHM HU3MEHEHMH B (QenepanbHbli TOCYAapCTBEHHBIN 00pa3oBaTeNbHbII
CTaHAApT CpeaHero oOmero oOpa3oBaHMs, YTBEPXKICHHBIM MpHKa3oM MHHHCTEpPCTBA
obpazoBanuss W Hayku Poccuiickoit @Depepammu ot 17 wmas 2012 1. Ne 413y
(3apeructpuponan 12.09.2022 Ne 70034);

- IIpuka3z MunucrtepctBa npocsemenns Poccniickon @enepanun ot 02.08.2022 Ne
653 «O0 yTBepkieHUU (PenepanbHOro NepedHs AMEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB,
JOMYIICHHBIX K HCIOJNB30BAHUIO TMPU pealiu3allid  HMMEIOIINX TOCYAapCTBEHHYIO
AKKpeIuTaUlo0 o0pa30oBaTENbHBIX MPOrpaMM HayalbHOIO OOLIEr0, OCHOBHOTO OOILEro,
cpeaHero od1ero oopa3oBaHusY;

- [Ipuka3z MunuctepctBa npocsemenus Poccuiickoit @enepanuu ot 19.03.2024 Ne
171 «O BHeceHMHM HW3MEHEHHMI B HEKOTOpbIE MpHKa3bl MUHUCTEPCTBA MPOCBELICHUS
Poccuiickoit ®enepauun, Kacaromuecs (eaepaqbHbIX 00pa3oBaTeIbHBIX MNPOrpaMM
Ha4yaJIbHOTO OO0IIero oOpa3oBaHusi, OCHOBHOTO OOIIEro oOpa3oBaHUs U CPEIHETO OOIIETo
oOpazoBanus» (3apeructpuponan 11.04.2024 Ne 77830);

- Ilpuxa3 MunucrepctBa npocsemenus Poccuiickon ®enepanmu Ne 1028 ot
27.12.2023 «O BHecEeHUHU U3MEHEHUI B HEKOTOpbIE NpUKa3bl MUHKHCTEpCTBA 00pa30BaHus U
Hayku Poccuiickont @enepanuun 1 Munucrepera npocsemieHus Poccuiickoii @enepanvu,
Kacaronmecs (QenepalbHbIX TOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB OCHOBHOIO
ob1rero oopasoBaHus u cpeaHero ooduiero oopazoanus» (3apeructpuponan 02.02.2024 No
77121);

- Ilpukaz MunuctepctBa npocsemenuss Poccuiickoit ®enepauun Ne 62 ot
01.02.2024 «O BHEceHUM U3MEHEHUHN B HEKOTOPBIE NMPUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepauun, Kacaromuecs (denepaabHbIX 00pa3oBaTeIbHBIX MNPOrpaMM
OCHOBHOTO U cpefiHero obiero odpazoBanus» (3apeructpuponan 29.02.2024 Ne 77380);

- [Ipuka3z MunuctepctBa npocseuienus Poccuiickoit ®enepanuu ot 18.05.2023 Ne
371 «O6 ytBepxkaeHuu GdeaepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro OOLIEro
oOpazoBanus» (3apeructpuponan 12.07.2023 Ne 74228);

- Ilpukaz MunucrepctBa mnpocsemieHust Poccuiickoit @epepanuu Ne 119 or
21.02.2024 «O BHeceHun u3MeHeHui B npruiioxeHns Ne 1 u Ne 2 k npukasy MuHucrepcTBa
npocenieHus: Poccuiickoit @eaepanuu ot 21 centsadps 2022 r. N 858 “O06 yTBepkaeHUM
denepanpHOr0 TMepevHsi y4eOHUKOB, JOMYIIEHHBIX K HCIIOJIB30BAHUIO TPH PEaTU3aLIH
UMEIONUX TOCYJAPCTBEHHYIO AaKKPEAUTAIMIO OO0pa30oBaTENbHBIX MPOTPAaMM HAYaJIBHOTO
00111ero, OCHOBHOTO O0OIIEero, CpeaHero oO0mero o0pa3oBaHHMs — OpraHU3AIUSIMHU,
OCYILECTBIISIIOIIMMHU 00pa30BaTENbHYIO ACITEILHOCTh U YCTAHOBJICHUS MPEAeTbHOTO CPOKa
WCIIOJIb30BaHMS HCKITFOUEHHBIX YaeOHUKOBY (3apeructpupoBan 22.03.2024 Ne 77603);



- IloctanoBieHne [71aBHOrO rocyZapCTBEHHOIO CaHMTApHOro Bpauya Poccuiickon
®enepammu ot 29. 12. 2010 Ne 189 r. Mocka «O06 yrBepxkaennun CanlluH 2,4,2,2821-10
«CaHUTApHO-3MTHUIEMUOJIOTHYECKHE TPEOOBAHUS K YCJIOBHSIM M OpTaHU3alUH OOYYCHHS B
0011e00pa30BaTENbHBIX YUPEKACHHUIX);

- IIpuka3z MunuctepctBa npocsemienus Poccutickoit ®enepanuu ot 28. 08. 2020 Neo
442 «O6 ytBepxknenuu Ilopsiaka opraHu3allid U OCYIIECTBICHHUS 00pa3oBaTeIbHOU
JEATETbHOCTU 0 OCHOBHBIM 00111€00pa30BaTebHBIM MpOTpaMMaM — 00pa30BaTEIbHBIM
IporpaMMaM HayaJbHOTO 00OIEro, OCHOBHOTO OOIIETO M CPEHET0 OOIIEro 00pa3oBaHUs Y,

- Pacnopsixenue IIpaButensctBa Poccuiickoit @enepanun ot 29.05.2015 N 996-p
«O0 ytBepxkaenuu CtpaTteruu pa3Buths Bocrutanus B Poccuiickoit denepanuu Ha IEpHOT
10 2025 romay;

— IIucekmo MunuctepcTBa obpazoBanus Poccutickoit @eaepamuu ot 24.11.2022 Ne
1552/03 «O6 ocHameHun 0011e00pa30BaTEIbHBIX YUPEKACHUNH YYeOHBIM M y4eOHO-
7a00paTOpHBIM 000PYIOBAHUEMY;

- IloctaHoBJeHHE TIABHOTO TOCYJApCTBEHHOIO caHuTapHoro Bpada P® ot 28.09.
2020 1. Ne 28 «O6 ytBepxkaeHun canutapHbix mpaBuil CII 2.4.3648-20 «CanurtapHo-
AMUJAEMHUOJIOTHYECKUE TPeOOBaHMS K OpraHU3aIUsM BOCHHUTAHUS U OOY4YECHHS, OTAbIXa U
03/10pOBJICHHUS AeTel U Mooaekn» (nanee - CIT 2.4.3648-20);

- TloctaHoBJI€eHHE TIABHOTO TOCYJApCTBEHHOTO caHuTapHoro Bpaua P® ot 28.01.
2021 1. Ne 2 «O06 ytBepkneHuM caHuTapHbix npaBuidl u HopMm CaunlluH 1.2.3685-21
«'urueHnyeckue HOPMATUBbI U TpeOOBaHUSA K oOOecrnedeHHro Oe30MacHOCTH U (WIIH)
0e3BpETHOCTH TSI YesioBeKa (haKTOpOB cpebl oouTanus» (nanee - CanlluH 1.2.3685-21);

- OcHoBHasi o0Opa3oBaTeNbHAsI MporpaMMa cpeaHero obmiero odpazoBanus MBOY
«COMI Ne 107»;

- [Iporpamma Bocniutanust MbOY «COL Ne 107».;

- Ilonoxxenne o paboumx mporpaMmax ydeOHBIX IMPEIMETOB, y4EOHBIX KYPCOB,
y4eOHBIX MOMYJIEH, KypcoB BHeYpouHOi fesitenbHocTd MBOY «COILL Ne 107».

PaGouas mporpamma pazpaboTaHa ¢ y4eTOM:
- ®enepanbHON pabouel MporpaMMbl cpeaHero oomiero oopazoBanus «Duzukay
(6a3oBsIit ypoBeHnb) (a1t 10—11 kimaccoB o6pa3oBaTenbHbIX opranu3anmii)» 2023.

dusnka Kak Hayka o HaumOoJiee OONIMX 3aKOHAX IMPHUPOJBI, BBICTyIAs B KAadeCTBE
y4eOHOr0 TpeJMeTa B IIKOJIe, BHOCHT CYIICCTBEHHBIH BKJIaJ B CHCTEMY 3HAHUH 00
okpyxarorieM mupe. [1IkonbHBIH Kype QUMK — CUCTEMOOOPA3YIOIIUNA JIJIST €CTECTBEHHO-
HayYHBIX YUYeOHBIX MPEIMETOB, IOCKOJBKY (PU3HUECKUE 3aKOHBI JICXKAT B OCHOBE MPOIECCOB
W SBJICHUMN, M3ydaeMbIX XHMHEH, Ouoyioruei, ¢usmueckoil reorpadueil U acTpOHOMHUCH.
Hcrnonb30BaHWe W aKTUBHOE NMPUMEHEHUE (PU3MYSCKUX 3HAHUM ONpeNesseT XapakTep U
pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHH B cdepe HSHEPreTUKH, TPAHCIOPTA, OCBOCHHUS
KOCMOCA, MOJYyYCHHS] HOBBIX MaTE€pPHAIOB C 3aJaHHBIMU CBOMCTBAMHU M ApYyrux. M3ydeHue
(GU3UKH BHOCUT OCHOBHOM BKJIaJT B ()OPMHPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyJaromuxcsi, B (pOpPMUPOBAHWE YMCHHH TNPUMCHATh HAyYHBIM METOJ TO3HAHUS IPHU
BBITIOJTHEHUW UMH YIEOHBIX UCCIICTOBAHUN.

CrepXKHEBBIMU dJIEMEHTaAMH Kypca (U3MKHM Ha YpPOBHE CpEIHEro o0OIero
oOpa3oBaHus ABJIAOTCS (u3nueckue Teopuu (GopMUpPOBAHHUE NPEJCTABICHUN O CTPYKType
NOCTPOCHHSI (U3HUECKOW TeopuH, poiid (yHIAMCHTAIBHBIX 3aKOHOB W TPUHITUIIOB B
COBPEMEHHBIX TMPEACTABICHUAX O TMPHUPOJAE, TPAHHUIAX NPUMEHHUMOCTH TEOPUH, s
ONKMCAHMS €CTECTBEHHO-HAYYHBIX SIBJICHUI M MPOIIECCOB).



Bonbmioe BHMMaHue yaessieTcs PEIICHUI0 pacuETHBIX M KauyeCTBEHHBIX 3aaad. [Ipu
ITOM TSl PACYETHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aa4M C SIBHO 33JaHHOM (hHU3HUYECKOM
MOJIETIBIO, TIO3BOJISIFOIINE TIPUMEHSTh U3yYEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO
pasznena Kypca, Tak U UHTETpUPYS 3HAHUS W3 Pa3HBIX pas3zienoB. /[ kauecTBEHHBIX 3a7ad
NPUOPUTETOM SIBIISTIOTCSL 3aJaHMsl Ha OOBSCHEHUE TNPOTCKaHWUS (PU3NYCCKHX SIBICHHHA H
IPOIIECCOB B OKPYKAIOIIEH KH3HU, TpeOyromue BbiOOpa (H3MUECKO Momenu s
CUTYaIlUH MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

BocnuraTtenbHbIH MOTEHIIMAT YpOKa OPHEHTUPOBAH Ha:

- YCTaHOBJICHHE JTOBEPUTEIBHBIX OTHOIICHUH MEXIY TEIarormdyecKuM pabOTHUKOM
1 00y4aroIuMHUCS;

- (dopmupoBaHWe yMEHHMII W HABBIKOB OpraHU3AMH  YYalUMHUCS CBOCH
JeSITETLHOCTH;

- hopMupoBaHue U pa3BUTHE OIICHOYHBIX YMCHHIA;

- BOCIIUTaHUE UHTEpPEeca K YICHHIO, K TIPOIIECCY MTO3HAHUS;

- BOCIIUTaHUE KYJIbTYPBI OOIICHHUS;

- BOCIIUTaHUE TYMaHHOCTH,

- BOCIIUTAHUE JTMYHOCTH B KaXKJOM peOCHKE B MpoIiecce O0yUeHUSI.

Cpoku peanu3anuy MporpaMMbl: TPpOrpaMMa pacCYrTaHa Ha OJIUH YICOHBIH TO/I.

PaGoyast mporpamMma npeaycMaTpuBaeT 00ydeHHe B 00beMe 2 4acoB B HEJICIIO, BCETO
68 yacosB B roj.

JlaTel TIpOBEIEHUS yPOKOB MOTYT OBITh HW3MEHEHBI TIPU BO3HUKHOBEHUU
HETIPEABUICHHBIX 00CTOSATEIILCTB: O0JIC3Hb YUHTESI, KAPAHTHH, TPA3THUYHbIC THH U T.II.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI

OcBoenne yuebHoro npeamera «Ou3uka» Ha ypoBHE cpeHero obiero oopazoBaHus
(6a30BBINt  ypOBEHB) MOJKHO OOECHEYUTHh JOCTH)KCHHE CIEIYIONINX JUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mpenMera «DU3MKa» JTOJDKHBI
OTpaxkaTh FOTOBHOCTb  H CIIOCOOHOCTH o0ydJaromuxcs  PYKOBOJCTBOBATHCA
chopMupOBaHHON BHYTPEHHEW MO3WIIUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHUEHTAIINM,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM
pOCCUCKOTO OOIIECTBA, pACHIMPEHUE >KU3HEHHOTO OMbITa M OMbITA JIEATEIbHOCTH B
MPOLECCE peaau3aliid OCHOBHBIX HAINPABJICHUW BOCIHUTATEIBHOW JEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCITUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM TMMO3UIIMK OOYyYarolerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOr0 00IIECTBA;

MIPUHSTHE TPaAULIMOHHBIX 00I1e4YeTOBEYECKUX T'YMaHUCTUYECKUX 51
JIEMOKPaTUUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO [JI€SITEIbHOCTh B HHTEpEcax TpaxgaHCKOTO
o0IecTBa, y4acTBOBaTh B CAMOYIIPABIICHUN B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICUCTBOBATh C COUHUAIBHBIMA WHCTUTYTAMU B COOTBETCTBHUU C HX
GYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU M BOJOHTEPCKOU JACSATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAaHHOCTH POCCUMCKOMN TPaXKTAaHCKOU UIGHTUYHOCTH, TAaTPUOTU3MA;



[IEHHOCTHOE OTHOUIEHHE K rOCYJapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSM POCCHUMCKUX
Y4€HBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh  OIICHMBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIE pEIICHHUS,
OpUEHTHUPYSACh HAa MOpaJIbHO-HPABCTBEHHbIE HOPMbI W IIEHHOCTH, B TOM YHCJIE B
JIESTEIIbHOCTHA YUYEHOTO;

OCO3HaHHE JJMYHOTO BKJIaJ|a B TOCTPOCHHUE YCTOWYUBOTO OYIYIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs ACTETHKY HAYYHOTO TBOPYECTBA,
IPHUCYIIETro PU3NYECKON HAYKE;

5) Tpy10BOro BOCIIMTAHUS:

UHTEpEC K paznuyHbIM chepaM mpodeccHOHANbHON IesTENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOW W TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIM BBHIOOP Oyaylen
npodeccur U pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00J1aCTH (PU3HKHU
Ha TIPOTSHKCHHUH BCCH JKU3HH,

6) K0JI0rHYeCKOr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, OCO3HAHUE TIIO0AIBHOTO XapaKkTepa
HKOJIOTHUECKHUX TTPO0IIeM;

IJIAHUPOBAHUE W OCYIIECTBIEHUE ACHCTBUUA B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUSA 1IeJIel YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTRA,;

paclIMpeHue OmbITa JEATEIbHOCTH JKOJIOTMYECKON HaIpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCSI 3HAHUH 110 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

chOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUA (PU3NUECKON HAYKU;

OCO3HAHME IEHHOCTH HAYYHOW JACSITCIBHOCTH, TOTOBHOCTh B TIPOILIECCE H3YUCHHUS
(U3HUKHU OCYIIECTBIIATH MPOCKTHYIO M UCCIE0BATENLCKYIO IEATeIbHOCTh NHIUBUTYAILHO U
B TpyMIIe.

METAIIPEJAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE AelicTBUS

ba3zoBble Jilornueckue aeicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATH M aKTYAIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

OTIPEICNIATH LEH IeATeILHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH U TIPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PU3HUECKUX
SIBIICHUSX

pa3pabaThiBaTh IUIAH pEIICHUS MPOOJieMbl C YYETOM aHadu3a HMEIOIINXCS
MaTepHUabHBIX U HEMATEPUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JACSITEIILHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEIISIM,
OIICHMBATh PUCKH MTOCJICICTBHI JICATEIIHHOCTH;

KOOPJIMHUPOBATh U BBITIONHATH PabOTy B YCIOBHSIX PEAIbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIJICHUE MIPU PEIICHUN XKU3HEHHBIX MTPOOIIEM.

Bba3oBble ucciienoBarebCcKue AeiCTBUSA:

BIAJICTh HAYYHOW TEPMHUHOJIOTHEW, KIIOUYEBHIMU TMOHATHUSMH U  METOJAMH
buznueckoit HayKH;



BJa/IeTh HAaBBIKAMHM Y4YEOHO-UCCIIEIOBATENBCKOM M TMPOEKTHOW NEATeTbHOCTH B
o0nacTy (QU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOJIOB
pereHus 3a1a4 PU3NIECKOTO COACPKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METOOB MTO3HAHMS,

BJIAJIETh BUAAMU JESITEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS, €T0 UHTEPIIPETALIIH,
npeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyallUiX, B TOM YHCIE MpU
CO3/IaHUU YI€OHBIX TIPOEKTOB B 00J1aCTH (DU3UKW;

BBISIBJISITh NIPUUMHHO-CIICJICTBEHHBIE CBSI3W U aKTyaJIM3UpPOBATh 3a/1ayy, BBIIBUIATbH
TUIOTE3y €€ PELICHUs, HAXOAUTh apryMEHTBHl IJis J0Ka3aTelbCTBAa CBOUX YTBEPKICHUU,
3a/1aBaTh IapaMeTPbl U KPUTEPUHU PELICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJE pELIEHHUsS 3aJaud pe3yibTaTbl, KPUTHYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN JAESITEIbHOCTH,
B TOM YHCJIE NIPU U3YUYCHUU (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATH IPUOOPETEHHBIHN OIIBIT;

yMETh  MEPEHOCUTh  3HAHUS 1O  (QuU3MKe B  MPAKTUYECKYI0  001acThb
KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTEH;

BBIJIBUTATh HOBBIE UJIEU, IIPEJIaraTh OpUTrHHAIbHbBIE TIOJIXO/Ibl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIUE aIbTePHATUBHBIC PEIICHHS.

PabGora ¢ undopmanueii:

BIAJCTh HABbIKAMU MOJy4YeHUs HHPOpMAUU (PUINYECKOr0 COACpKAHUSI U3
UCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOSITEIbHO  OCYLIECTBIATh IOUCK, AaHAJIMU3,
CUCTEMATH3allMI0 M UHTEpIpeTaluio HHQOpMAIMK  pPa3IMYHBIX BUAOB H  GopM
Ipe/ICTaBICHUS;

OLIEHUBATh JIOCTOBEPHOCTh HHPOpPMAIUY;

UCIIOJIb30BaTh CPE/CTBA MH(GOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHI B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AlMOHHBIX 33/1a4 C COOJIOJIEHUEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKM O€30MacCHOCTH, TUTHEHBl, pPecypcocOepeKeHus,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON O€30TIaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEp>KaHUS B PA3IUYHBIX (opMaTax ¢ y4ETOM
Ha3HayeHuss HMHPOpMalMKM M LEJIeBOM ayIuTOpUH, BBHIOMpas ONTUMANbHYIO (opmy
NpEe/ICTaBJICHUS U BU3YyaIH3alUu.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIe 1eiiCTBUA:

OCYILIECTBIIATH OOIIEHNE Ha YPOKaxX (PU3UKU M BO BHEYPOUHOU JESITEIbHOCTH;

pacrno3HaBaTh NPEINOCHIIKA KOHMIUKTHBIX CUTYallMi U CMATYaTh KOH(IJIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHMSI C UCIIOJB30BAHMEM S3BIKOBBIX
CPEJICTB;

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON 1 UHIMBUyaIbHON pabOThI;

BBIOMpATh TEMATUKY U METObl COBMECTHBIX ACHCTBUI C y4ETOM OOLIUX UHTEPECOB U
BO3MOXKHOCTEHN Ka)KIOr0 4iIeHa KOJUIEKTUBA;

IIPUHUMATh L€ COBMECTHOW JEATENbHOCTH, OPraHU30BBIBaTh U KOOPAMHHUPOBATH
JIEUCTBUSA IO €€ JTIOCTUKECHUIO: COCTABJIATH IUIAH JIEMCTBUHU, PACIIPEACHATh POIU C YUYETOM
MHEHHMI YYaCTHHKOB, 00CY>KIaTh pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBATh Ka4yeCTBO CBOETr0 BKJIAJa M KaXKIOTO YYaCTHHKA KOMAaHABI B OOIIMA
Pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSM;

npenjaratb  HOBbIE  IMPOEKThI, OLEHWBATh MJIEM C TO3UIMH  HOBHU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATErMYECKOEe MOBEJICHUE B Pa3IMYHBIX CHUTYaIUsX,
NPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHUE, ObITh MHUIIMATUBHBIM.
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PerynsiTuBHbIC yHUBepcaJbHbIe YueOHbIE 1eiicTBUS

Camoopranusanus:

CaMOCTOATEIBHO OCYIIECTBIISTH MMO3HABATENBHYIO JACSITEILHOCTh B 00JacTH (PU3UKU
Y aCTPOHOMMH, BBISBIISTH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEIBHO COCTaBJIATh IUIaH PEIICHHS PacYETHBIX M KauyeCTBEHHBIX 3ajady,
IUTAaH BBIMOJHEHUS MPAKTUYECKON paboThl ¢ YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEATIOUYTECHNN;

JaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

pacHupsATh PaMKU y4eOHOTOo MpeAMETa Ha OCHOBE JTUYHBIX MPEATOYTECHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBAThH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH
3a pEIlCHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO APYIAUIMH B 00JaCTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAIbHBII HHTEJJIEKT:

aBaTh OLICHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISM;

BJIaJI€Th HABbIKAMU II03HABATENbHON pe(ieKcuH KaK OCO3HAaHHUS COBEpIIAEMbBIX
JEMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBI pedieKCHH sl OIEHKHM CHUTYyallMHd, BBIOOpa BEPHOTO
pEeIIeHNUS;

YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IIPU aHAIN3€ PE3YIbTATOB ACSATEIbHOCTH;

MpPUHUMATh ce0s1, TOHUMAsi CBOU HEJOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAINU3€E PE3yIbTaTOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHUX HA OUIHOKH.

B mpomecce AOCTHKEHHMS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUSI IPOTrpaMMBbI IO
dbusuKe s YpOBHS CpEIHETO 00IIero oOpa3oBaHusl y 00Yy4arOMUXCS COBEPIICHCTBYETCS
AIMOILMOHAIBHBIN HHTEJUIEKT, MPEANoIaralonmi copMupOBaHHOCTb:

CaMOCO3HAHMS, BKIIOYAIOIIETO0 CHOCOOHOCTh MOHMMATh CBOE HMOILMOHAIBHOE
COCTOSIHME, BUJIETh HAIpPABJICHUS DPA3BUTUS COOCTBEHHON SMOIMOHANBHOUN cephl, ObITh
YBEPEHHBIM B ce0e;

CaMOpEryJMpOBaHus,  BKJIIOYAIOUIETO0  CaMOKOHTPOJIb, yYMEHHME  INPHUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEICHME, CIIOCOOHOCTh AJANTUPOBATHCS K AMOLMOHAIBHBIM
U3MEHEHHUSM U MPOSBIISATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIIOYAIOUIEH CTPEMIIEHHE K JOCTUKEHUIO LIENH U YCIEXY,
ONTUMM3M, HTHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh UCXOMS U3 CBOMX BO3ZMOXKHOCTEH;

SMIATHH, BKIIOYAKOIIEH CHOCOOHOCTh TMOHHMMATh H3MOLMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €r0 MPH OCYLIECTBICHUM OOILEHHUS, CIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpanBaTh OTHOILICHHS C
JPYTHUMH JIFOJIbMU, 3a00TUTHCSI, IPOSIBIISITH UHTEPEC U pa3peiaTb KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuyenust B 11 kiacce mpeameTHble pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha TMpHUMeEpax poib MU MecTo (GU3UKu B (HOPMUPOBAHUU
COBPEMEHHON HAay4YHOU KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B
NPAKTUYECKOW JEeATENbHOCTU JIIOACH, LEIOCTHOCTh U €JUHCTBO (PU3UYECKON KapTUHBI
MUDa;



YUUTHIBaTh TPAHUIIBI MPUMEHEHUS HU3YYEHHBIX (DU3MYECKUX MOJEeJeH: TOYEUHBIH
AIEKTPUYECKUNA 3apsiji, Jyd CBETA, TOUYEUHBIM MCTOYHHMK CBETAa, SAE€pHAs MOJENb aToMa,
HYKJIOHHAsI MOJIeTThb aTOMHOTO Si/[pa MPH pemeHur GU3HIECKHUX 3a]1a4;

pacrno3HaBaTh Qpu3nUecKue sABJICHUS (ITPOLIECChI) U OOBACHITH UX HA OCHOBE 3aKOHOB
AIIEKTPOJAMHAMHUKN M KBAHTOBOM (U3MKHU: »JIIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XUMHYECKOE, MAarHUTHOE JEWCTBUSA TOKAa, B3aUMOJCHCTBUE MArHUTOB,
AIIEKTPOMArHUTHAsT MHAYKIUS, JEUCTBHE MAarHUTHOTO TMOJS Ha MPOBOAHUK C TOKOM U
JOBUOKYIMUNCS — 3apsil, OJEKTPOMATHUTHBIE KoOJI€OAaHUST U BOJIHBI, NPSIMOJIMHEIHOE
pacupoCTpaHEHHE CBETa, OTpa)XEHUeE, TMpeJoMiieHue, HHTepdepeHIus, audpakius u
noJisipu3alisg CBeTa, Aucrnepcus cBera, (oToanekTpuueckuii 3ddext (porordpdekr),
CBETOBOE JIaBJIEHNE, BOSHUKHOBEHHUE JIMHEMUYATOr0 CIEKTpa aToMa BOJOPO/a, ECTECTBEHHAs
Y UCKYCCTBEHHAsl PaiMOAKTUBHOCTb;

ONMCHIBATh M3yUEHHBIE CBOMCTBAa BelIeCTBAa (DJIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKUE, DICKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX Cpel) M DIIEKTPOMATHUTHBIC
sBIIeHUs (TIPOIECCHI), UCTIONB3Y (PU3NUECKUE BEIMUMHBI: JIEKTPUUECKUN 3apsi], cUiia TOKa,
AIIEKTPUYECKOE HANPSHKEHUE, SJIEKTPUUECKOE CONMPOTHUBICHUE, PAa3HOCTh IOTEHLUUAJIOB,
AIIEKTPOABIDKYIIAs cujia, paboTa TOKa, MHAYKLIMS MarHUTHOIO MOJs, cujia Amrepa, cuia
JlopeHila, WHAYKTUBHOCTh KATYIIKH, JHEPTUS DJIEKTPUYECKOTO M MATrHUTHOTO TIOJIEH,
MEepHOJ M YacToTa KoseOaHui B KoJIeOaTEIbHOM KOHTYpE, 3apsiJl U CHJIa TOKa B IPOIECcCce
rapMOHHYECKHUX 3JIEKTPOMArHUTHBIX Koyie0aHuH, (OKYCHOE PACCTOSIHUE U ONITUYECKast CUJia
JUH3BI, TPU OMUCAHUU TPABWIBHO TPAKTOBaTh (DUIWUYECKHN CMBICT HCIOJb3YyEeMBbIX
BEJIMYMH, MX OOO3HAYEHUS M EIUHUIBI, yKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOLIUE JTAHHYIO
bu3MUeCKyI0 BETUYUHY C APYTUMH BETUYMHAMU;

OMKCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBIICHUSI U TMPOIECCHI, UCIONB3Ys (PU3HUECKUE
BEIIMYUHBI: CKOPOCTh SJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa CBETA, DHEPTHUA U
uMIysbCc (OTOHA, MEPUOJ TOJypachaaa, dHEPrusl CBsI3U aTOMHBIX SiAep, MPU OMUCAHUHU
MPAaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCTOJIB3YEMBIX BEJIMYHMH, UX O0OO3HAUEHUS U
€AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3NUYECKYIO BETUUUHY C IPYTUMHU
BEJIMYMHAMH, BEIYHUCIISATH 3HaAUCHUE (PU3UUECKON BETUYNHBL;

aHAIM3UPOBAThH (PU3MUECKHUE TPOIECCHI U SBICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U
OpUHIMIBL 3aKOH OMa, 3aKOHBI MOCJIENOBATENIbHOIO U MapajllIeIbHOTO COEIUHEHUs
MPOBOAHUKOB, 3akoH Jlkoyns—JIeHla, 3akoH AJIEKTPOMATHUTHOM WHAYKIWH, 3aKOH
NPSIMOJIMHEMHOTO  paclpOCTPaHEHUsT CBETA, 3aKOHbl OTPAXXEHHUSI CBETa, 3aKOHBI
NpeIOMIICHUS CBETa, ypaBHeHWEe OuHmTelHa s ¢GoTodddexTa, 3aKOH COXpaHEHUs
SHEPruM, 3aKOH COXPAaHEHHUS MMITYJIbCA, 3aKOH COXPAHEHMsI 3JIEKTPUUECKOro 3apsja, 3aKOH
COXpaHEHUsI MAacCOBOTO 4YHCIHa, MOCTyaarbl bopa, 3aKkOoH paguoakTUBHOIO pacnaja, npu
ATOM pa3inyarh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €T0 MATEMATHUYECKOE BBIpAKEHUE U
ycJioBHS (TpaHuUllbl, 00JIaCTH) TPUMEHUMOCTH;

OTIpENIeTISATh HAMPAaBJICHUE BEKTOpAa HMHAYKIIMHM MArHUTHOTO TIOJISI TPOBOJIHHUKA C
TOKOM, CHJIbl AMnepa u cuiibl JIopeHua;

CTPOUTh M ONUCHIBaTh H300pakeHHE, CO37aBAEMOE IUIOCKUM 3€pKajoM, TOHKOU
JIMH30M;

BBITIOJTHSATH YKCIIEPUMEHTHI TI0 UCCIIETOBAHUIO (PU3NYECKUX SIBJICHUA U TIPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPEHHI: Mpu 3TOM (OPMYIHPOBATH
npoOneMy/3aiauy © THUIOTE3y Y4YeOHOTO JKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEAJIOKEHHOTO 000PYA0BaHUS, IPOBOJUTH OMBIT U (POPMYTUPOBATH BHIBOJIHI,

OCYIIECTBIIATh MPSIMBbIE U KOCBEHHBIC M3MEpPEHUsT (U3MUECKUX BEJIMYWH, MPU ITOM
BBHIOMPATh ONTUMAJBHBINA CIIOCOO M3MEPEHHUSI M UCIIOIh30BaTh U3BECTHBIE METOJbI OIICHKH
IIOIPEIIHOCTEN U3MEPEHUN;



UCCIIEI0BAaTh 3aBUCUMOCTH (U3MYECKMX BEJIMYMH C MCIOIb30BAHUEM MPSIMBIX
U3MEPEHUI: MIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI OTYyYCHHON
3aBUCHUMOCTH (PU3WYECKUX BEJIIMYMH B BHJE TaOMUI] U TpadUKoOB, JENaTh BBIBOABI IO
pe3ynbTaTaM UCCIIEN0BAHNS;

coOuro1aTh MpaBuiIa 0€30MacHOTo TpyJa MpU NPOBEACHUU UCCIEAOBAHUN B paMKax
y4eOHOro SKCIIEPUMEHTA, Y4e€OHO-HCCIEAOBATEIBCKON M TNPOEKTHON JEATENBHOCTU C
UCIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYAOBAHNUS;

pemaTh pacyE€THbIE 3a/Ja4dl C SIBHO 3aJaHHON (PU3MUYECKOM MOJENbIO, UCHOIb3Ys
¢u3nueckue 3aKOHbl M TPUHLUIIBIL, HA OCHOBE AaHalIM3a YCIOBUS 3a/Jayd BbIOMpATh
(U3NYECKYIO0 MOJIENb, BBIIEIATh (PU3MUECKHE BEIUUYUHBI U (POPMYJIIbl, HEOOXOAUMBIE [T €€
pelleHNs, NPOBOAUTH pacdy€Tbl W OLEHUBAaTh PEAJIBHOCTh IOJYYEHHOI'O 3HAYEHHUS
(U3n4YEeCKON BEINYHNHBI;

pelaTh KauyeCTBEHHbIE 3a/Jayd: BBICTPAUBAaTh JIOTMUECKH HENPOTUBOPEUUBYIO
LENOYKY pacCyXkJIE€HUH C OMOpPOM Ha M3y4YEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH M (PU3UYECKHE
SBJICHUS;

WCIIOJIb30BAaTh MPHU PEIICHUH Y4eOHBIX 3aJa4 COBpPEMEHHbIE HH(OPMAIOHHBIE
TEXHOJIOTUH JJI MIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALUU U MPECTaBICHUS YUeOHOU U
HAYYHO-TIONYJISIPHON MH(OpPMAINH, TTOJIYYEHHON U3 pa3iIUYHBIX UCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJTYYaeMyl0 HHPOPMAIIHIO;

OOBSACHATh NPUHLIMIBI JEUCTBUS MAaIlUH, NMPUOOPOB U TEXHUUYECKHX YCTPOUCTB,
pa3nuyaTh yCIOBHUS X 0€30M1aCHOI0 UCIOIb30BaHMsI B TOBCEIHEBHOM KU3HU;

INPUBOAMTH MpPHUMEPHl BKJIAJa POCCUHCKUX M 3apyOexHbIX Y4EHBIX-(PU3HKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOLIECCOB OKPYXAIOUIETO MHUpA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETHUUECKHUE 3HAHUS MO (U3MKE B IOBCEAHEBHON JKU3HU IS
oOecrieueHust 0€30MACHOCTH TpuU  OOpamieHHud C nOpubopaMuM U TEXHUUYECKUMU
yCTpOICTBaMU, JJisi COXpPAHEHUS 3JI0pPOBbsI M COONIOACHHS HOPM 3KOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILIEUN CpeJie;

paboTaTh B IpyMIe C BHIMOJIHEHWEM Pa3IMYHBIX COLMAIBHBIX POJICH, MJIAaHUPOBATh
paboTy rpynmnbl, palMOHAIBHO PAaCTpeAeiaTh 00S3aHHOCTH U IJIAHUPOBATH JESITEIbHOCTh B
HECTaHJAPTHBIX CUTyalUsiX, aJIeKBaTHO OI[EHUBATh BKJaJ] KaXKIOTO U3 YYACTHUKOB TPYIIIIbI
B pPELICHHE paccMaTpUBAEMOil MPOOIEMBI.

COJEPKXAHUE YYEBHOI'O ITIPEIMETA, KYPCA

11 KJIACC

Paznen 4. DnekTponnHaMuka

Tema 3. MarautHoe nosie. 1eKTpOMarHuTHasE WHIYKIHS

[TocTtossHHBIE MarHUTHl. B3anMoI€ICTBHE MOCTOSIHHBIX MAarHUTOB. MarHUTHOE MOJIE.
Bekrop marHuTHOW WHAYKUMHU. [IpMHOMD Cyneprno3suuud MarHUTHBIX IOJed. JInHuu
MarHUTHOM WHAyKIMU. KapTuHa JMHUMHA MArHUTHOM HMHAYKIHMM TIOJISI TTOCTOSTHHBIX
MarHuTOB.

MarnutHoe 1oJie IPOBOJHMKA C TOKOM. KapTuHa NMHUN MHAYKIUHA MarHUTHOTO
MOJISL JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJAHUKA, KATYIIKH C
TokOM. OnbIT Dpcrena. BzauMoaeinicTere NpOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOJyJIb U HAalIpaBJICHUE.

Cuna Jlopeniia, €€ Moayiab M HampaBlieHUE. [[BH)KeHUE 3apsyKeHHOW YacTHIlbl B
OJIHOPOJIHOM MarHUTHOM moJje. Pabora cuibl Jlopenna.
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SIBneHMe NIEKTPOMarHUTHOM MHAYKIMH. IIOTOK BEKTOpa MAarHUTHOM MHIYKLUU.
DNEeKTPOJBUKYILAS CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMArHUTHON MHAyKuuu Papajes.

BuxpeBoe anekTpruyeckoe mnose. IIEKTPOABUKYILAS CHJIa HHAYKIUH B POBOIHHUKE,
JBIKYILEMCS TOCTYIIATENbHO B OAHOPOJJHOM MAarHUTHOM IOJIE.

[IpaBuiio Jlenua.

NHIyKTHBHOCTSD. SIBnenne CaMOUHIYKLIVH. DNeKTpOABUKYILAS cuia
CaMOMHYKLIHH.

OHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: ITOCTOSHHBIC MarHWTHI,
JIEKTPOMArHMThI, MIEKTPOABUIATEIb, YCKOPUTEIN IEMEHTAPHBIX YaCTHL], UHAYKIIMOHHAs
neyb.

JleMoHCTpanuu

OnbIT DpcTena.

OTKJIOHEHHE NEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JInHMY MHOYKIAA MarHUTHOTO MOJIS.

B3anmopelicTBue 1ByX MPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBneHue ANEeKTPOMarHuTHOM UHAYKIIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTb  DJIEKTPOABMXKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH H3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBrieHMEe CaMOMHAYKIIHUH.

VYdeHn4ecKuil SKCIIepUMEHT, 1JabopaTopHble paboThI

N3ydeHre MarHuTHOTO MOJIs KaTyIIKH C TOKOM.

HccnenoBanne neicTBUS NOCTOSTHHOTO MarHUTa Ha paAMKY C TOKOM.

HccnenoBanue ABICHUS MIEKTPOMAarHUTHOW MHIYKIIMU

Paznen 5. KoneGanust u BOJIHBI

Tema 1. Mexannyeckue u 3JIEKTPOMarHUTHbIE KOJIEOaHUS

Konebarenpnas cucrema. CBOOOAHBIE MeXaHWYeCKue KojebaHus. ['apMoHHUecKue
konebanus. Ilepuon, wactora, ammuurtyna u ¢asza konebanuid. [IpyXHMHHBIH MasTHUK.
MaremaTu4eckuii MasiTHUK. YpaBHEHHE TapMOHHMYecKuX koJeOanuii. IIpeBparienue
SHEPruM NPU FApMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii KoHTYp. CBOOO/IHBIE AJNEKTPOMArHUTHBIE KOJEOAHUS B MI€aTLHOM
KOJIeOATeTbHOM KOHTYpE. AHAQJIOTHUS MEXIYy MEXaHWMYECKUMHU M 3JIEKTPOMAarHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUS DSHEPTUM B  HJCAITBHOM
KoJIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxalIIuX KojneOaHUSX. BBIHYyXIEHHBIE MeXaHHYECKue
kosiebanus. Pezonanc. BoiHyX/1eHHBIE 2I€KTPOMAarHUTHbIE KoJeOaHusl.

[lepemennblii TOK. CHHYCOUIANBHBIA NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYJHOE U IEUCTBYIOLIEE 3HAUCHUE CUIIBI TOKA U HAIIPSYKCHHUS.

Tpauncdopmarop. [IponszBoacTBo, nepegaya u NOTpedICHUE IICKTPUIECKON IHEPTHH.
OKOJIOTUYECKNE PHUCKH IpPU IPOU3BOACTBE 3JIEKTpO3HEpruu. KynbTypa HCHOIb30BaHUs
AIIEKTPOIHEPIUU B ITOBCETHEBHOM JKU3HU.

TexHudeckne yCTpOWCTBAa M IPAKTUYECKOE NPUMEHEHUE: JJIEKTPUYECKHM 3BOHOK,
TeHEPATOP NEPEMEHHOI0 TOKA, TUHUU IJIEKTPONEpEay.

JleMoHCcTpanuu
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HccrnenoBanne mapamMeTpoB — KoieOaTeNbHOM — cuCTeMbl  (IPY)KMHHBIM WM
MaTEMaTU4YECKUI MasiTHUK).

HaGmronenue 3aTyxaromux KojieOaHuM.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMI.

Habmronenue pe3oHanca.

CBOOOIHBIE 3TIEKTPOMATHUTHBIE KOJIEOAHMUS.

OcuusutorpaMmsl  (3aBUCUMOCTH CHJIBI TOKAa W HANpsDKEHHS OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pesonanc mpu  1mocienoBaTeNbHOM — COCIMHEHUM — PE3UCTOpa,  KATYIIKHU
MHJIYKTUBHOCTH U KOHJEHCATOPA.

Mogens JIMHAN 3JIEKTPOIIEpEIayn.

VYdeHn4yecKkuil SKCIIepUMEHT, 1JabopaTopHble paboThI

HccnenoBanue 3aBUCUMOCTH MEPUO/IA MAJIBIX KOJEOAHUM Tpy3a HA HUTHU OT JJIMHBI
HUTHU U MACCHI Tpy3a.

HccnenoBanne NEPEMEHHOIO TOKA B ILENM W3 IOCIENOBATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIKN U PE3UCTOPA.

Tema 2. MexaHnnueckue 1 2IEKTPOMarHuTHbIE BOJIHBI

MexaHuueckue  BOJIHBI, ycioBus — pacnpocrpa”enus. Ilepumon.  Ckopocts
pacrpocTpaHeHus U JUIMHa BOJHBI. [lonepeunslie u nponoabHble BOIHBI. MHTEphepenuus u
T paKus MEXaHMYECKUX BOJIH.

3Byk. CkopocTsk 3ByKa. ' pomKkocThb 3Byka. Beicora ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. YCIOBUS M3JIy4EHUS OJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanusa BekTopoB E, B, V B anekTtpomarnutHON BosnHe. CBONCTBa
AIIEKTPOMArHUTHBIX ~ BOJH: OTpaK€HUE, MpeJIoMJIEHUE, Moysipu3anus, audpakuus,
uHTepdepenus. CKOpoCcTh 3IEKTPOMArHUTHBIX BOJIH.

[Ikana 371€KTpOMarHUTHBIX BOJIH. IIpuMeHEeHNEe 21IEKTPOMArHUTHBIX BOJIH B TEXHUKE
u OBITY.

[TpuHIMIBI pairoCBA3U U TeneBuAeHUs. Paqnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLEH CPEJIbl.

Texnuueckne  ycTpoOMCTBA M IPAKTHUYECKOE  IPUMEHEHHE:  MY3bIKAJIBbHbBIC
WHCTPYMEHTBI, YJIbTPA3BYKOBas JMArHOCTHKAa B TEXHUKE W MEIULHMHE, pajaap,
paauonpUEMHHIK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-nieup.

JleMoHCTpauu

OO6pa3oBaHue U pacnpoCTpaHEHNE MONEPEYHBIX U MPOAOIbHBIX BOJIH.

Kone6umomeecs Te10 Kak UICTOUYHUK 3BYKa.

Habmionenne oTpaxkeHus: 1 MPeoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nateppepeHnu u uppakiuuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJIOM M 4YacTOTOMN
KOJICOaHUH.

HccnenoBanne CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIICHHUE,
nonspuzanus, udpakuus, HHTepPEepeHITHs.

Tema 3. OnTuka

I'eomeTpuueckas ontuka. [IpssMOTMHENHOE PACIIPOCTPAHEHHUE CBETA B OJHOPOIHOU
cpene. JIyd cBera. ToueyHbIi ICTOYHHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoenue n300pa)keHuil B MIOCKOM
3epKaje.
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[Ipenomnenne cBera. 3aKOHBI MpeIoOMIIEHUS CBeTa. AOCONIOTHBIA TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHplil yroyl nojJHOrO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus cera. CinoxHbIi cocTaB Oenoro ceera. LBer.

Cobuparomue u pacceuBaronive JuH3bL. ToHkas jguH3a. DOKYCHOE pacCTOSHUE U
onThyYeckas cuia TOHKOM JuH3bl. [locTpoenne wu300paxkeHUil B COOMpAOIIUX U
paccenBaromMx JUH3aXx. DopMysia TOHKOU JIMH3BL. Y BEJIUYEHUE, 1ABAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas onrtuka. WMutepdepenuns ceta. KorepeHTHbIE HCTOYHUKHU. Y CIOBHS
HaOIOJIEHU MaKCUMYMOB M MHUHUMYMOB B HWHTEpPQEpPEHIMOHHON KapTUHE OT JABYX
CUH(]a3HBIX KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpaxmus ceta. HudpakinuonHas pemérka. YcClIoBHE HAOIIOJCHUS TJIaBHBIX
MaKCHUMYMOB TIpU MaJIEHUU MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoiicTBa U MPaKTUUYECKOE MPUMEHEHHE: OUKH, Jyma, (oToamnmapar,
MPOEKIIMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, MU(paKkirOHHAs
peleTKa, OoIAPOnI.

JleMoHCTpanuu

[IpsiMonmHENHOE pacpoCTpaHEHUE, OTPAXKEHUE U IpesioMJieHne cBeTa. ONTHYeCKHe
PUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Moienp CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeH B IMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOTA.

HaGmonenue unrepdepeniiuu ceera.

HaGmonenue nudpaxiuu cera.

Hab6nronenue nucnepcun cBera.

[TonyueHue criekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydyeHnue criekTpa ¢ HOMOIIbIO AUPPAKITUOHHON PEIIETKH.

Habmronenne nonsipuszanuu cBeTa.

Y4eHnueCcKHil SKCTIEpUMEHT, JIa0OpaTOPHbIE padOThI

N3mepenune nokazarens NpeJoMIIEHUs CTEKJIA.

WccnenoBanue cBONCTB N300paxeHU B JINH3aX.

HabGmonenue nucriepcuu cBera.

Pazgen 6. OcHOBBI cielManbHON TEOPUH OTHOCUTEIBHOCTH

['paHnubl NPUMEHMMOCTH KJIACCHMYECKOM MexaHuKHU. llocTymarel crennanbHON
TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOJYJISl CKOPOCTH CBETA B BaKyyMe, MPUHIIUI
OTHOCHUTEJIbHOCTU DUHIITEHHA.

OTHOCHUTETBHOCTh OHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHHU U COKpAIICHUE JITTUHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € 3HEPrUEH U UMITYJILCOM PENIATUBUCTCKOM YaCTULIbl. DHEPTHUs MOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. DnemMeHTbl KBAHTOBOW ONTUKHU

®otonsl. @opmyna Ilnanka cBsizu sHeprum (GOTOHA C €ro 4YaCTOTOW. DHEeprus u
UMIYJIbC (POTOHA.

OtkpeiTue u uccinenoBanue ¢oroddpdexra. OmpiTel A. I'. CroneroBa. 3akoHBI
dbotoaddexra. VYpaBHenuwe OiiHmTeHa 118 dotodddekta. «KpacHas rpaHHIaN
dorordpdexra.

JlaBnierue ceeta. OneiTel I1. H. JIeOenena.

XUMHYECKOE JICCTBHUE CBETA.
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TexHuueckue  yCTpoHCTBAa W  NPAKTUYECKOE MpUMEHEHHue:  (OTO3JIEeMEHT,
¢doronaTumk, conmHeyHas 6arapesi, CBETOIO/I.

JleMoHCTpanuu

®oto3(eKT Ha yCTaHOBKE C ITMHKOBOMU MJIACTUHOM.

Hccnenoranue 3akoHOB BHEIIHETO GoTodPdeKTa.

Ceeroauo.

Conneunas OGaTapes.

Tema 2. CTpoeHue aroma

Mopenr atoma Tomcona. OmnwiTel Pesepdopaa mno paccesHuro o -4acTHIL.
[Tnanerapnas monenb atoma. Iloctynatel bopa. M3nyuenue u nornouieHue (GOTOHOB Mpu
Iepexo/ie aToMa ¢ OJHOr0 YPOBHS SHEpPruu Ha Apyrou. Buasl cnexktpoB. CriekTp ypoBHEM
SHEPTUH aTOMa BOJIOPOJIaA.

BonnoBeie cBoiictBa uyactun. Bommsl e bpoima.  KopnyckynsipHO-BOJIHOBOM
JTyaJIU3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3JTyUYCHHE.

Texauueckne yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHME: CHEKTPAJIbHBIA aHAIU3
(cmexkTpockom), Jiazep, KBAaHTOBBI KOMITHIOTED.

JlemoHcTpanuu

Mognens onbitTa Pesepdopra.

Ornpenenenye IIMHBI BOJHBI Ja3epa.

Habnronenne nuHevaThIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Y4eHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE padOThI

HaGmroienne nuHeiyaToro crexkTpa.

Tema 3. ATomMHOE 57O

OKCHEpPUMEHThI,  JOKa3bIBAIOUIUME  CJOXKHOCTb  CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbIThl Pesepdopna mo ompeaeneHuo cocTaBa pajHOaKTUBHOIO
u3nydenus. CpoiicTBa anbga-, 6era-, raMMa-u3iaydeHus. BnusHue paanoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OTtkpbiTHE TIPOTOHA U HeWTpoHa. HyknonHas monens snapa ['eitzen6epra—lBaneHko.
3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnian. DJIEKTPOHHBIM M TMO3UTPOHHBIA OeTa-pacmaz. [ amma-uznyuyeHue.
3aKOH paAMOaKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifpe. AnepHbie cuibl. Jle@ekT macchl sapa.

Snepubie peakiuu. [leneHue U CUHTES sIEP.

SAnepusiii peakrop. Tepmosimepubiii cuntes. [IpoOremMbl U MEPCHEKTHBBI SACPHOMN
DHEPIreTUKU. DKOJIOTMYECKUE ACTIEKTHI SIACPHONU SHEPTETUKH.

OneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metozap! HaOMIOAEHUS U PErHCTPALIUU AIIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIE B3aUMOIeHCTBUS. ENMHCTBO (hr3nuecKkol KapTUHBI MHUPA.

TexHuueckne yCTpPOWCTBA M IPAKTHUYECKOE NPUMEHEHUE: JI03UMETp, Kamepa
Bunecona, ssnepHslil peakTop, aTOMHas bomoa.

JleMoHCTpanuu

CuéTunK HOHU3UPYIOIIUX YACTHULI.

Y4eHnuecKHil SKCIepUMEHT, JIabOpaTOpHbIE pabOThI

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTOorpadusim)

Pa3nen 8. DnemMeHTBI aCTPOHOMUM U aCTPOPHU3UKH
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Otanbl pa3BUTUS acTpoHOMMH. IIpukiIagHOE W MHUPOBO33PEHUECKOE 3HAYEHUE
ACTPOHOMHH.

Bun 3B€3qHoro Heb6a. Co3Be3ausi, ApKue 3BE3/IbI, IJIAHETHI, UX BUIUMOE JIBH)KEHHUE.

ConneuHas cucrema.

Connue. ConHeuyHas akTUBHOCTh. McTounuk sHeprum ConHua u 3BE31. 3BE3/BI, UX
OCHOBHBIE XapaKTEpUCTUKHU. /[narpamma «CHEKTpalbHBIM KJIACC — CBETUMOCTB)». 3BE3[BI
[JIaBHOM MOCJIEOBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] IJIaBHOU
MIOCJIEIOBATENbHOCTU. BHyTpeHHee cTpoeHne 3BE37. COBpEMEHHbBIE MPEACTABICHUS O
MIPOUCXOKACHUU U 3BooUMK COJIHIIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Mnrneunsiii [1yts — Hama [Nanaktuka. [lonoxxenue u auxenue Connina B ["anaktuke.
Tunel ranakTuk. Paguoranaktuky v kBa3apbl. UEpHbIE BIPHI B SApax rajJakTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pazoeranne ramaktuk. Teopus
Bonpmioro B3peiBa. PenukToBOE U3ITydYEHHE.

MacmrabHas cTpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npobieMbl aCTPOHOMUM.

Yyenunueckre HaOMIOACHUS

HaGmionenuss HeBOOPYKEHHBIM TIJIa30M €  HCIIOJIB30BAHHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUH JJI1 ONpeZesieHUsl MOJOKEHNUS HeOECHbIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBIE co3Be311s1 CeBEpHOro NoJyIIapust U sipKue 3BE3IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miteanoro [TyTu.

O6o06maroniee MOBTOPEHUE

Ponp ¢puzuku m acTpoHOMHUU B IKOHOMHUYECKOH, TEXHOJIOTUYECKOH, COIUATBHOU U
THYECKON cdepax AesITeIbHOCTH 4YelOoBeKa, poiib M MeCTO (PM3MKM W acTPOHOMHUU B
COBPEMEHHON Hay4yHOM KapTUHE MHpa, poib (usndyeckol Teopun B (HOPMHUPOBAHUU
npecTaBIeHU 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTUHBI MUpa B 001IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O TPUPO/IE.

MexrnipegMeTHbIE CBA3U

N3yuenune kypca pusuku 0a3oBoro ypoBHsa B 11 Kiacce ocymiecTBIsIETCS C y4ETOM
COJIepP KaTeIbHBIX MEXIPEIMETHBIX CBsI3ei C KypcamMH MaTeMaTHKH, OWOJOTHHU, XUMHH,
reorpadyu U TEXHOJIOTHH.

MexnpeameTHble TOHATHUS, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO MO3HAHMS:
SBJICHUE, Hay4YHbIH (akT, runoresa, (pu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJACHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, MOJCIIb, U3MEPEHUE.

Maremartuka: pelIeHHEe CUCTEMbl YPAaBHEHHUH, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI
U HUX MPOEKLUUU Ha OCHU KOOPJAMHAT, CIOKEHHE BEKTOPOB, IPOU3BOJIHBIE AJIEMEHTAPHBIX
GbyHKIUH, MPU3HAKK MOA00MS TPEYroJbHUKOB, ONpEAeNieHHne TUIOMAAN TUIOCKUX QUryp u
00BéMa Tel.

buonorus: snekTpuueckue SBJICHUS B )KUBOW MPUPOJIE, KoJebaTeNbHbIe JBUKEHUS B
JKUBOM MPUPOJE, ONTUYECKUE SIBJIICHUS B KMBOM IPUPOJAE, ICUCTBHUE pagvallii HA KUBbBIC
OpraHU3MBlI.

XWUMHS: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPHABIX Tell,
MEXaHU3MbI 00pa30BaHMs KPUCTATMYECKOHN PEHIETKH, CIIEKTPATbHBIN aHAJH3.

l'eorpadusi: marHuTHBIE TOMIOCa 3€MIIM, 3aJIEKU MATHUTHBIX Py, (OTOChEMKA
3€MHOM OBEPXHOCTH, MTPEACKAa3aHUE 3€MIIETPSCCHUM.

TexHonmorus:  JMHUM  JJEKTpONEpenad, TEeHepaTrop  IEPEMEHHOro0  TOKa,
AJIEKTPOJIBUTATENb, UHAYKIMOHHAS T€4Yb, pajaap, paauoNpUEMHHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neub, MpoEKIIMOHHBIN anmnapat, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapes.
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TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne  ||[HaumeHOBaHME pa3/ieiioB U TEM IPOrPAMMBI KonnuecTBo yacos DnekTpoHHbIe (LU(PPOBBIC) 00pa30BaTEIbHbIC
n/m Bceero||  KoHTpoabHbIE [IpakTuyeckue PeCypChI
paboThl paboThI
[Paznea 1. 2JIEKTPOJIMHAMUKA |
1.1 |[MaruutHOE nONe. DICKTPOMAarHUTHAsI 11 1 3 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIIAS
|I/ITOro 0 pasaeny H 11 H ‘
[Paznea 2. KOJIEBAHUSI M BOJIHBI |
2.1 |MexaHUuYECKHE U AIEKTPOMArHUTHBIC 9 1 bubmoreka LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
|2.2 ”MeX&HI/I‘IeCKI/Ie U DJIEKTPOMAarHUTHbBIE BOJ'IHBIH 5 H 1 H HBI/I6J'II/IOT6K8. HOK https://m.edsoo.ru/7f41c97c ‘
|2.3 ”OHTI/IKa H 10 H H 3 HBI/I6J'II/IOT6K8. HOK https://m.edsoo.ru/7f41c97c ’
|I/IT0ro 10 pasJeny H 24 H ’
|Pa3)1e.11 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH I
3.1 ||OcHOBBI cliCIHATBEHON TEOPUH 4 1 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
OTHOCHTEIBHOCTH
|I/IT0ro 10 pasfeny H 4 H ’
[Pasnen 4. KBAHTOBASI ®M3HKA |
|4.1 HBHGMeHTH KBaHTOBOH ONTHKHU H 6 H H HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41c97c |
|4.2 ”CTpOGHI/Ie aTroma H 4 H H HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
|4.3 ”ATOMHoe SATIPO H 5 H H HBI/I6JII/IOTeKa IIOK https://m.edsoo.ru/7f41c97c ‘
|I/IToro 0 pa3feny H 15 H ’
|Pa321e.11 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKU ’
|5.1 HBHeMeHTLI aCTPOHOMHH U acTPOPUUKH H 7 H 1 H HBI/I6J'II/IOTeKa HOK https://m.edsoo.ru/7f41c97c ’
|

|I/IT0ro 0 pasaeny H / H



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne || HaumenoBaHue pa3/iesioB U TEM MPOTrPaMMbI KonuyectBo yacos DnektponHbie (1dpoBHIc) 00pa3oBaTEIbHBIC
n/m Bceero||  KoHTpoabHbIE [IpakTuyeckue peCypeel
paboThl paboThI

IPazzen 6. OGOBIIAIOIIEE IOBTOPEHUE |
|6.l H0606Lua10mee HIOBTOPEHHE H 4 H H HBI/I6HI/IOTeKa ITOK https://m.edsoo.ru/7f41c97c ‘
|I/IT0ro 10 paszeiny H 4 H |
|Pe3epBHOC BpeMs H 3 H H H ‘
OBLIEE KOJIMYECTBO YACOB I10 68 4 7

[NTPOTPAMME
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INOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

Ne
n/m

1:

"

“]

7|

7

7

7

il

il

Tema ypoka

KomnyectBo yacos

‘ DnekTpoHHbIe U(POBHIE

Bcero

Kontponsubie
paboThI

[IpakTryeckue
paboThI

00pa3oBaTebHBIC PECYPCHI

ITocTosIHHBIE MAarHUTHI U UX
B3aUMOJCHCTBIE. MarHuTHOE
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUY MarHUTHOM
WHIYKIIAH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9778

MarsauTtHoe 1moJjie IpOBOJHUKA
¢ TokoMm. OnbIT Dpcrena.
BzaumoneiictBue
MIPOBOJHUKOB C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

JlaGopaTopHnast pabota
«M3y4eHne MarHuTHOTO TOJIst
KaTylIKu C TOKOM>»

bubmuoreka [JOK
https://m.edsoo.ru/ffOc98fe

[lelicTBME€ MArHUTHOTO TTOJS
Ha IPOBOJHUK ¢ TOKOM. Cuiia
Awmriepa. JlaboparopHast
pabota «lccrnenoBanue
IENCTBHUS ITIOCTOSHHOI'O
MarHuTa Ha paMKy ¢ TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBUE MAarHUTHOTO TIOJIS
Ha JBIKYINYIOCS 3apsDKEHHYIO
yactuny. Cuna JlopeHia.
Pabota cubl Jlopenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DNEeKTpOMarHuTHas
nHaykus. [lotok BekTopa
MarHuTHON uHIyKuu. J1C
UHAYKIHUU. 3aKOH
JJIEKTPOMATrHUTHON UHAYKIUU
®dapanes

JlaGopaTopHnast pabota
«HccnenoBanue sIBICHUS
ANEKTPOMATHUTHOMN

WHAYKIIAN»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NHnykTuBHOCTG. SIBIIEeHUE
camounaykiuu. J/1C
CaMOMHAYKIUU. DHEPIust
MAarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMarHuTHOE
oJIe

bubnmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHNE: ITOCTOSITHHBIE
MarHuThbl, JIEKTPOMAarHUThI,
AJIEKTPOJIBUraTeNb,
YCKOPUTEIIHN dJIEMEHTAPHBIX
JaCTHULl, UHAYKI[MOHHAS T€Yb

‘O6o6ma10mm71 YpOK

-

|

HBI/I6J‘II/IOTeKa [HOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

Tema ypoxka

KomnyectBo yacos

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

DnekTpoHHbIE U(POBHIE
o0Opa3oBaTebHbBIC PECYPCHI

«MarauTHoe€ HoiJie.
DJIeKTpOMarHuTHas
AHIYKIAST

https://m.edsoo.ru/ffO0cab82

Konrponbnas padora o reme
«MarHurHoe 1ore.
DeKTpOMarHuTHas

WHITYKITUSD

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

CB00OOHBIE MEXaHUUECKHE
KosieOanus. ['apMoHHUYECKHEe
KosieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHMIA.
[IpeBpalenue sHepruu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

JlaGopaTopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MePHOIa MAJIBIX KOJICOaHMI
rpy3a Ha HUTHU OT JUTUHBI HUTH
¥ MacChl Tpy3a»

KosnebarenbHbII KOHTYD.
CBo0OOIHBIE
3JIEKTPOMArHUTHBIC
KoJieOaHMs B UI€AILHOM
KoJ1e0aTeIIbHOM KOHTYpE.
AHAJIOTUSI MEXY
MEXAHUYECKUMH U
3JIEKTPOMArHUTHBIMH
KOJIEOAHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch820

®opmyna Tomcona. 3akoH
COXpPAaHEHUS SHEPTUH B
u7ealbHOM KOJleOaTeTbHOM
KOHTYpE

bubnmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

IIpencrasienue o
3aTyXamIIUX KOJIeOaHHsIX.
BriHyX/1€HHBIE MEXaHUYECKHE
koJieOanus. Pe3oHaHnc.
BbIHyX1cHHBIE
ANIEKTPOMATrHUTHBIE
KOJICOaHMS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

IlepemeHHBIH TOK.
CunycouaanbHbIN
MepEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U
NENCTBYIOIEE 3HAUEHHUE CUJITbI
TOKa W HAMPSIKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

Tpancdopmarop.
[TpousBoacTBO, Iepenava u

noTpedIeHue IEKTPUUECKOM
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https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

No
n/n

S| |

N
S|

Tema ypoxka ‘ KonuvectBo wacos ‘ DnekTpoHHbIE U(POBHIE
Bcero||KonTtponbHsie|| [IpakTiaeckue 0bpazoBatelbHbIe pecypehl
paboThI paboThI
preprim L | |
Y CTpoicTBO U MPAKTUYECKOE 1 bubmuorexka [JOK
IPUMEHEHHE DJICKTPUYECKOTO https://m.edsoo.ru/ff0cc324
3BOHKA, FeHepaTopa
MEPEMEHHOT0 TOKa, JIMHUN
aJIeKTponepeaay
DKOJIOTUYECKUE PUCKU TTPU 1
IIPOU3BOJICTBE
anekTposHeprun. Kynbrypa
UCIIOJIb30BaHUs
SJIIEKTPOIHEPTHH B
[IOBCEJHEBHOM KU3HU
MexaHu4YeCKHE BOJTHBI, 1 bubmuoreka [JOK
YCIIOBUS PaclpOCTPaHCHHUS. https://m.edsoo.ru/ffOcca54
[Tepuon. Cxopocth
pacrpoCcTpaHeHHs U JTMHA
BOJHBL. [lonepeunsie u
MIPOJIOJILHBIE BOJIHBI
3Byk. CKOpOCTb 3ByKa. 1 bubnuoreka [IOK
I'pomkocThb 3ByKa. Beicora https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa
DIIeKTPOMAarHUTHBIE BOJIHEI, 1 bubnuorexa [JOK
UX CBOMCTBA U CKOPOCTb. https://m.edsoo.ru/ffOccfe0
[IIxana 3eKTpOMarHUTHBIX
BOJIH
[TpuHIMIIBI paIHOCBSI3U U 1
TeneBueHus. Passurue
CpeICTB CBsA3H. Paguonokanus
KonrponbHas pabora 1 1 bub6nuorexa [IOK
«Konebanust 1 BOJTHBI» https://m.edsoo.ru/ffOcc6f8
IIpssmonuHeliHOE 1 bub6nuorexa [IOK
pacrpocTpaHeHHE CBETA B https://m.edsoo.ru/ffOcd350
OHOPOJHOM cpene. ToueuHsli
HMCTOYHUK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI 1 bubnuoteka [JOK
OTpa)XEHUS CBETA. https://m.edsoo.ru/ffOcd4e0
[Toctpoenune nzobpaxeHuii B
IJIOCKOM 3€pKaje
IIpenomnenue ceera. Ilonnoe 1 bubnuorexa [IOK
BHYTPEHHEE OTPaKEHHE. https://m.edsoo.ru/ff0cd7f6
IIpenenbHbIN yro MOJIHOTO
BHYTPEHHET0 OTPaKEHUS
JlaboparopHas paboTa 1 1 bubmmoreka [JOK
«M3mepenne nokaszaresst https://m.edsoo.ru/ff0cd67a
MPETIOMIICHUS CTEKIa»
‘.HI/IHBLI. ITocTpoenue H 1 H H HBI/I6J‘II/IOTCK& [HOK
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https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

Tema ypoxka

KomnyectBo yacos

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

DnekTpoHHbIE U(POBHIE
o0Opa3oBaTebHbBIC PECYPCHI

M300paXEHUI B JIMH3E.
dopmyiia TOHKON JIMH3BI.
Y BEIMYEHUE JTMH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHnast pabota
«Hccnenosanue cBONUCTB
M300paKeHUM B JIMH3AX»

[ucnepcus cera. CloKHBII
coctaB Oemnoro ceta. L[BerT.
JlaGopaTopHnasi pabota
«Habnronenue qucrnepcun
CBETa»

UnTepdepenmus cera.
Judpakuus ceera.
JudpakronHas pemeTka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

[ToriepeyHOCTh CBETOBBIX
BosH. [lonspuzanus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro0 MPUMEHEHUS

['panutbl TPUMEHUMOCTH
KJIACCUYECKOM MEXaHHUKMU.
[TocTynatel cienanbHOU
T€0pI/II/I OTHOCHUTCIBbHOCTHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH.
3aMme]IeHre BpEMEHU U
COKpaIlleHUE JUTUHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfad2

DHeprus U UMIYJbC
PENATUBUCTCKOM YaCTUIIBI.
CBs13b Macchl ¢ SHEpPruen u
UMITYJIBCOM. DHEPTHsl TOKOS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

KonTponbnas pabota
«Ontuka. OCHOBEI
CIEIMalbHOM Teopuu
OTHOCHUTEILHOCTH

bubnmuoreka [JOK
https://m.edsoo.ru/ffOcf6f0

®otonsl. opmyia [1nanka.
OHeprust 1 UMITYJIbC GOTOHA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

OTKpBITHE U HCCIEI0BaHNE
dotoaddekra. OmbiTer A. I
CroneroBa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcffc4

3axoHbl poTorddekTa.
YpaBHeHHe DUHIITEIHA 1151
dotorpdekra. «KpacHas
rpanuna» Gortorddexra

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d015e

JlaBnenue cera. OnwiTh [1. H.

JleOeneBa. XuMHUUECKOE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

No
n/n

B

5|
(8]

Tema ypoxka

KomnyectBo yacos

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

DnekTpoHHbIE U(POBHIE
o0Opa3oBaTebHbBIC PECYPCHI

‘ﬂeﬁcmne cBeTa

TexHuueckue yCTpoucTBa u
MPAKTUYECKOE MPUMEHEHHE!
¢doTorsieMeHT, POTONaTIHK,
conHeuHas OaTapes,
CBETOAMO/T

Pemenue 3amay 1o teme
«neMeHTBI KBAHTOBOM
OITHUKNY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

Mopens atoma ToMmcoHa.
OmnsiThl Pesepdopaa mo
pacCesHUIO 0-4aCTHLI.
IInanerapHas mozens aroma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

IToctynatel bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

W3iydyenue u norioneHue
(OTOHOB NpH Mepexojie aTomMa
C OJTHOTO YPOBHS DHEPIHH Ha
npyroii. Buabl criekTpoB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

BosiHoBBIE cBOMCTBA YacTuLl.
Bounbl ne bporis.
KopnyckyinsspHO-BOJIHOBOM
nyanu3M. CrioHTaHHOE U
BBIHY)KJICHHOE U3JTy4eHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

OTKpbITHE PAJMOAKTUBHOCTH.
Omneitel Pezepdopaa no
OIIPEJIETICHUIO COCTaBa
PAAVOAKTUBHOI'O U3JTYYCHHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

CsoiictBa anbda-, 6era-,
raMma-mu3JIydeHus. Bousaue
pPaZliOaKTUBHOCTH Ha KUBBIC
OpPTaHU3MBI

OTKpBITHE TPOTOHA U
HeiTpona. M3otomnsl. Anbga-
pacraj. JJIeKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacmaj,.
I'amma-uznydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

OHeprus CBA3U HYKJIOHOB B
aape. SlnepHsie peakuuu.

S nepHsIil peakTop.
[Tpobnembl, MepCHeKTUBHI,
SKOJIOTHYECKHE ACTIEKTHI
AIEPHOM DHEPrEeTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

DneMEHTapHbIE YaCTULIBI.
OTKpBITHE TO3UTPOHA.
MeTtoabl HaOIOACHUS U

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38
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https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Tema ypoxka

KomnyectBo yacos

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

DnekTpoHHbIE U(POBHIE
o0Opa3oBaTebHbBIC PECYPCHI

pPEruCTpaliy SJIEMEHTAPHBIX
yactull. Kpyrierii cton
«DyHIaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
(bU3nIeCcKOil KapTHHBI MUPAY»

DTanbl pa3BUTHS ACTPOHOMUHU.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. Bua 3BE31HOTO
Heba. Co3Be3us, sipKue
3BE3/1b], INIAHETHI, UX BUIUMOE
nemkenne. Conneunas
cHCTEMA

Comnnue. ConHeunast
AKTUBHOCTh. VICTOYHHK
sHepruu CoJiHIa U 3BE3]T

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI

TJIaBHOM ITOCJICIOBATCILHOCTH.

Bnytpennee crpoeHue 3BE31.
CoBpeMeHHbIE NPECTABICHUS
O MPOUCXOKICHUU U
sBostonny CosHIa U 3BE3]

Muneunsii [Iyte — Hama
I'anaktuka. Ilonoxenue u
nemkenne CoiHia B
I'anaktuke. I'agakTUKH.
UEpHbIe OBIPHI B ApPax
raJJakTHK

Bcenennas. PazOeranue
ranakTuk. Teopus bonsiioro
B3pbIBA. PenmmkTOBOE
u3nydyeHue. MeraranakTuka

Heperennsie npo0ieMsl
aCTPOHOMUHU

KonTponbhas padota
«DNEeMEHTBI aCTPOHOMUH U
acTpoPu3UKM»

O6o06matromuii ypok. Posb
(U3HUKHN U aCTPOHOMHUH B
YKOHOMHUYECKOM,
TEXHOJIOTHYECKOM,
COLIMAIBLHOM M ATUYECKOU
cdepax AesITeTbHOCTH
YeIIoBeKa

Ob6o6maromuit ypok. Poib u
MeCTO (PU3UKHU U ACTPOHOMHHU
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Tema ypoxka

KomnyectBo yacos

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

DnekTpoHHbIE U(POBHIE
o0Opa3oBaTebHbBIC PECYPCHI

B COBPEMEHHOHN Hay4YHOHN
KapTUHE MHpa

O6o06matromuii ypok. Posb
¢du3nveckoit Teopun B
bopMHUpOBaHUH
NpeCTaBICHUN O (PU3NIECKOM
KapTUHE MHpa

O6o06matomuii ypok. Mecto
¢$u3nUecKoil KapTHHBI MUpPa B
00IIIeM psITy COBPEMEHHBIX
€CTECTBCHHO-HAyUHBIX
MIPEJICTABICHUI O MPUPOJIC

PesepBHBI ypok. MaruutHoe
1oJie. JJIEKTpOMarHuTHas
MHAYKLINS

PesepBHblil ypok. OnTHkKa.
OCHOBBI cCIEIIUATIBHON TE€OpUHU
OTHOCUTEIBHOCTHU

Pesepnblii ypok. KBanToBas
¢bu3uka. DeMeHTbI
ACTPOHOMMUHU U aCTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB 10 TIPOTPAMME

68
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