


PABOYASA TPOT'PAMMA 11O ®U3UKE 11 KJIACC
Ha 2023 -2024 y4eGHbIil roa.

HosicHuTenbHas 3anucka
Pabouas mporpamma cocrasiena B cootseTcteuu ¢ ®I'OC COO (mpuka3 MunuctepctBa oopazoBanus u Hayku P® ot 17.05.2012 r. No
413, ¢ usmeHeHHAMH nipukas ot 31.12.2015 1. Ne 1578), [Ipuka3z Munucrepcra npocsemenus Poccmiickoit @eneparmm ot 12.08.2022 Ne
732 "O BHeceHMH W3MEHEHHH B (eJepanbHBIM TOCYJAPCTBEHHBIM O00pPA30BATEIBHBIM CTAHAAPT CPEAHETO OOMIET0 OOpa3OBaHUS,
YTBEPKACHHBIN MpUKa3oM MmuHHCTEpCTBAa 00pa3oBanus u Hayku Poccuiickoit ®eneparmu ot 17 masg 2012 1. Ne 413" (3apeructpuposan
12.09.2022 Ne 70034), OcHOBHON 00pa30BaTeNbHOM MPOrpaMMoii cpemnero oomero oopasosarnss MKOY COILI c. HoBomuToBCK.
Y4eOHBIH TUTaH 1O TIPeaMETY (PHU3HKA, YTBEP KACHHBIM TpHKa3oM oT «3 1 aBrycra 20231, Ne206 a»
[lepeunn y4eOHHUKOB M y4€OHBIX TIOCOOWH , pEKOMEHIOBAHHBIX K HCITOJIb30BAHUIO B 00pa3oBaTenbHOM mporiecce 2022/2023 yyeOHOM roxy
B MKOY COIII ¢. HoBonuToBCK  yTBEp:KIEHHBINA IpUKa3oM oT «21 ¢espamsa 2022r. Ne 18-a»
- Temarndeckoe mmaHupoBaHue NO ¢u3nuke B 11 Kiacce cOCTaBIEHO ¢ y4eTOM padodel mporpaMMBbl BOCTIMTAHUS ABTOpPCKAas MprpaMma
I'. . Msaxumes,b.b.byxoBues.
- Pabouas mporpamma cocTaBlieHa B COOTBETCTBHHU C TPEOOBaHUAMU (PelepaabHOTO KOMIIOHEHTA [ 0Cy1apCTBEHHOTO CTAHAAPTA CPETHETO
(momHOTO) 00TIET0 00pa30BaHM, pa3padOTaHa HA OCHOBE MIPUMEPHON MPOTPAMMBI CPETHETO (TIOTHOTO) 001Iero 00pa3oBaHus MO PU3HKE
10-11 kmaccs (0a30BbIH ypOBEHB) U aBTOPCcKOM mporpammsl .51, Msakumesa mo ¢gusuke 10-11 kmaccos 0a30BOT0 ypOBHSL.
[Iporpamma o6ecmeuena YMK mo ¢pusuke qms 10—11-x knaccos asropa ['.51. Makumesa (0a30BbIi YPOBEHB ).
Ha peanusaruio mporpammbl HeoOxoaumMo 136 yacos 3a 2 roma oOyuenus (68 gacoB — B 10 kmacce, 68 yacoB — B 11 kimacce) u3 pacuéra 2
yaca B HEJIEIO €KETOHO.
[IporpaMma cOOTBETCTBYET OCHOBHOM CTPATETUU PA3BUTHS IIKOJIBI:
- OPHUEHTALIMHA HOBOT'O COAEPKAHUA 00pa30BaHUA HA PA3BUTHE THYHOCTH;
- peaM3anyy eI TENbHOCTHOTO MOAX0/1a K 00yUEHHIO;












['ymaHuTapHOE 3HaYCHHE (PH3HKH KaK COCTABHOM 4acTH 0OMIero 0Opa30BaHWUH COCTOMT B TOM, YTO OHA BOOPYKAET IMKOJHHHKA HAYYHBIM
METOIOM MTO3HAHUS, MTO3BOJISIONIMM ITOJTy4aTh OOBEKTHBHBIE 3HAHHUS 00 OKPYIKAFOIIEM MHpE.

3Hanue PU3MIECKUX 3aKOHOB HEOOXOTUMO JJIsl H3yUEHHUST XUMHUH, Onosiorun, pusudeckoi reorpadum, rexnomorun, ObXK.

Kypc ¢usukm B mpumepHO# mporpaMme cpemHero (IOJHOTO) oOmIero oOpa3oBaHHsA CTPYKTYPHUPYETCA Ha OCHOBE (PM3WYECKUX TEOPHU:
MEXAHHUKH, MOJICKYJIAPHON (H3HKH, SJICKTPOIHMHAMHUKH, SJICKTPOMATHATHBIX KOJIEOAHHUH U BOJH, KBAHTOBOW (DU3UKH.

OcobeHHOCTRIO TIpeMeTa «(U3HKa» B y4eOHOM IUIaHE OOpPa30BATEIBHOM INKOJBI SBISETCS W TOT (aKT, YTO OBIIAJCHHUE OCHOBHBIMH
(pU3UUECKUMH TTOHATHSIMH U 3aKOHAMH Ha 0a30BOM YPOBHE CTAJI0 HEOOXOTUMBIM MPAKTHYECKH KAXKIOMY YEIIOBEKY B COBPEMEHHOH KHU3HH.

3. llesin u3yuyenust npeamera «®usnka»

Nzydenne pusuku B cpeHUX (IOTHBIX) 00PAa30BATENBHBIX YUPEKIACHHAX Ha 0a30BOM YPOBHE HANPABICHO HA JOCTHIKEHHE CIIETYIOIINX
Heneu:

* YCBOCHHE 3HAHWUH 0 (YHIAMEHTANBHBIX (PH3UUIECKHUX 3aKOHAX W MPHUHIIMIAX, JICKANIMX B OCHOBE COBPEMEHHOW (PH3UUECKOM KapTHHBI
MHUPa; HaUOOJE€e BAKHBIX OTKPHITHAX B 00JacTH (DH3MKH, OKA3aBIIMX OTPEIEIAIONICE BIUSHUE HA PA3BUTHE TEXHUKH M TEXHOJIOTHH;
METOJAaX HAYYHOTO ITO3HAHUS TIPUPOIBL,

* OBJIAJIECHHE YMEHHUAMH MMPOBOAUTH HAOIIOJEHUS, TUIAHUPOBAThH M BBITIOHATH SKCTIEPUMEHTHI, BBIABUTATh TUIIOTE3HI M CTPOUTH MOJETH,
MPUMEHATH TIOJTyY€HHBIE 3HAHUS 10 (PHu3uKe 111 0OBICHEHHA Pa3HOOOPA3HBIX (PU3UUECKHUX SBICHUH M CBOWCTB BEIIECTB; MPAKTHYECKOTO
WCTIONB30BaHMA (PH3UUECKUX 3HAHHU; OLIEHUBATH TOCTOBEPHOCTH €CTECTBEHHO-HAYYHOH HH(POPMALIHH;

* Pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYaTbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B TpOLEcCE MPUOOPETCHHA 3HAHMUA W
YMEHHH TT0 (PH3UKE C UCITOTF30BAHUEM PA3IMYHBIX HCTOYHUKOB HHPOPMAIIMHA U COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOIOTHIA;

* BOCITUTaHHUE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHUSA 3aKOHOB MPHUPOIBL, HCIIOIb30BAHUS TOCTIKEHUH (PU3HKH HA OJIaro pa3BUTHA
YEJIOBEYEeCKOH IMBUIM3ALMH, B HEOOXOAMMOCTH COTPYJHHYECTBA B TIPOLIECCE COBMECTHOTO BBINIOJHEHHA 3a0a4, YBAXKHUTEIHHOTO
OTHOIIEHUS K MHEHHIO OTITIOHEHTA TMPH OOCYKIACHUH MPOOTEM €CTECTBEHHO-HAYYHOTO COJAEPKAHUS; TOTOBHOCTH K MOPAIbHO-3THYECKOH
OLICHKE HCIIOIb30BAHUA HAYYHBIX JOCTHKEHHH; YyBCTBA OTBETCTBEHHOCTH 32 3AIIMUTY OKPYKAKOIIEN CPEIBL;

* HCITOJIb30BAHUE TPHOOPETEHHBIX 3HAHWUM W YMEHWH U1 PENICHHA NPAKTHYECKUX 3aJa4 TMOBCETHEBHOM KU3HH, OOECICYCHUS
0€30MacHOCTH COOCTBEHHOM KU3HH, PALMOHAIBHOTO TIPUPOAOTIONB30BAHU M OXPAHBI OKPYKAOLIEH CPeIbl.



Nzyuenne ¢pusuku B 10—11-Mm kmaccax Ha 0a30BOM YPOBHE 3HAKOMHUT YUAIIMXCS C OCHOBAMH (DM3HUKH M €€ IPUMEHEHHUEM, BIUSIOIIUM Ha
pa3BuTHE UWBHWIHM3ALMH. [[OHUMaHHe OCHOBHBIX 3aKOHOB TIPHPOJBI W BIMAHWE HAYKH HA PA3BHTHE OOIIECTBA — BAKHEWINWH 3JIEMEHT
o0mIeH KyITbTyPHI.

Ou3uka Kak y4eOHBIH TPEeIMET BaXHA W 111 (OPMHUPOBAHUSI HAYYHOTO MBIIUICHHA. HAa TpUMepe (PU3NYECKUX OTKPBITHH ydariuecs
MOCTUTAIOT OCHOBBI HAYYHOTO METOJA mMo3HaHUsA. [Ipu 3TOM 1enmpro 00ydeHus TONKHO OBITh HE 3ayunBaHUE (PakTOB W POPMYITHPOBOK, a
MMOHUMAHUE OCHOBHBIX (PU3MUYECKUX SBJICHUH U UX CBA3ECH C OKPYKAIOIIIUM MHPOM.

D¢ dexTrBHOE HM3yUeHHE YUEOHOTO TPEAMETA MPEAIOTATacT NMPEEMCTBEHHOCTh, KOT/Ia TOCTOSHHO TPHBIIEKAIOTCA TOTYYECHHBIE PaHEe
3HAHUS, YCTAHABIIUBAIOTCA HOBBIE CBA3H B U3yYa€MOM MaTepHaje. ITO OCOOCHHO BXKHO YUHTHIBATH NPHU M3YYEHUH (U3HUKH B CTAPIIUX
KJIaccax, MOCKOJIBKY MHOTHE M3 U3yYaEMBIX BOTIPOCOB YKe 3HAKOMBI YUAIIHMCS TI0 Kypcy (PU3HKH OCHOBHOM IIKOIBL. CleayeT yUuThIBATh,
OJHAKO, YTO CPEAM CTAPIIEKIACCHUKOB, BHIOPABINUX M3y4eHUE (PU3WKK Ha 0A30BOM YPOBHE, €CTh M TAKHE, Y KOTO OBLTH TPYIHOCTH TIPH
W3y4YeHUH (PU3UKH B OCHOBHOW mmIKoze. [1o3ToMy B JaHHOH MporpaMMe MPEAyCMOTPEHO TOBTOPEHHE M YIIYOJIEHWE OCHOBHBIX HIEH H
MOHATHH, H3YYaBIIUXCS B Kypce (PH3UKH OCHOBHOH IITKOJTBL.

['maBHOE OTIIMYHE Kypca (PH3HKH CTAPIIUX KITACCOB OT Kypca (PM3UKH OCHOBHOM IKOJIBI COCTOUT B TOM, YTO B OCHOBHOM IITKOJIE W3YYaTUCh
¢usnyeckue sBneHuA, a B 10—11-m Kimaccax M3y4yaroTCs OCHOBBI (PH3MUYECKHUX TECOPHH W BKHEHIIME WX MpUMEeHeHHA. [Ipy m3ydeHHn
KaXI0H y4eOHOHM TeMbI Ha0 C(hOKYCHPOBATh BHUMAHHE YYAIMUXCSA HA LEHTPATBHOHN HIEE TEMBI U €€ IPAKTHIECKOM TPUMEHEHHH. T OJTBKO
B 3TOM Ciy4ae OyJeT JOCTHTHYTO MOHMMAaHWE TEMBl U OCO3HAaHA €€ HEHHOCTh — KAk IO3HABATENIbHAS, TAK M TpakThueckas. Bo Bcex
Y4eOHBIX TEMaX HEOOX0IUMO 00paIaTh BHUMAaHUE HAa B3AMMOCBA3b TEOPHUHU U TIPAKTHKH.

4. MecTo yueOHoro npeamera «@usuka» B eaepanbHoM 6a3UCHOM Y4eOHOM IJIaHe

QDenepanbHBId  Oa3WCHBIM y4YeOHBIM TUIAH Ui 0Opa3oBaTeNbHBIX yupekaeHud Poccuiickoir ®@enepammm oTtBoAWT 13649acoB s
00513aTEITFHOTO W3YYEeHUS (PU3UKH HA OA30BOM YPOBHE CTYNIEHH CpeIHEro (ITOTHOTO) 00mero oOpa3zoBanus, B ToM unciie B 10—11 kmaccax
1o 68 y4eOHBIX YacOB B TOJ U3 pacyeTa 2 y4eOHBIX Yaca B HEEITIO.

5. O01ey4yeOHbIe YMEHUSI, HABBIKU U CIOCOOBI esITeJIbHOCTH



[IpuMepHas mporpaMma mpexycMaTpuBaeT (JOPMUPOBAHUE Y IIKOJFHUKOB 0OIEYyYeOHBIX YMEHHUH W HABBIKOB, YHUBEPCAIBHBIX CIIOCOO0B
AEATETPHOCTH M KITFOUEBBIX KOMIETeHIMH. [IpropureraMu 11 MKOIBHOTO Kypca (PU3HMKH HA STame OCHOBHOTO OOIIEr0 OOpa30BaHUA
ABJIAKOTCA:

Ilo3HaBaTepHAS NEATEITLHOCTD:
* UCTIOJIb30BAHUE JIJIA TO3HAHWUSA OKPYKAIOIMIETO MHpA PA3IHYHBIX E€CTECTBEHHO-HAYYHBIX METOJOB. HAOIMONEHUSA, HW3MEPEHUH,
3KCTIEPUMEHTA, MOJACTUPOBAHMUS;
* bopmupoBanre ymMeHUN pa3nuyuaTh (PaKThI, THITOTE3bI, PUYHHBI, CIIEACTBHS, I0KA3aTEIIbCTBA, 3aKOHBI, TCOPHH,
* OBJIAJICHHE aJICKBaTHBIMU CIIOCO0aMH peuieHus TEOPETHUUECKUX H 3KCTIEPUMEHTATbHBIX 3aJ1a4;
* MPUOOPETECHUE OTBITA BBIABMKCHHS THIOTE3 ISl OOBSICHEHHS W3BECTHBIX (PAKTOB W JJIA SKCTIEPUMEHTATFHOW MPOBEPKH BBIJABUTAEMBIX
THIIOTE3.

HNHupopMarmmoHHO-KOMMYHHUKATHBHAS €A TETBHOCTB!
* BIIQJICHHE MOHOJIOTHYECKOH U AUATOTHYECKOH PEUYBI0, CIOCOOHOCTh IOHUMATh TOUKY 3PEHHA COOECEIHUKA M TIPU3HABAThH MPABO HA HHOE
MHEHHE;
* HCITOJIb30BAHUE [T PEIICHUS TTO3HABATENBHBIX U KOMMYHHUKATHBHBIX 33/1a4 PA3TUYHBIX HCTOYHUKOB HH(POPMALIHH.

PedmexkcuBHast neaTeTHHOCTD:
* BJIQJICHUE HABBIKAMH KOHTPOJIS U OLEHKU CBOECH AEATECIIBHOCTH, YMEHHE TPEABHUIETh BO3MOKHBIE PE3YIbTAThl CBOMX JICUCTBHIM:
* OpraHu3anysd y1eOHOHM AeITeTbHOCTH: TIOCTAHOBKA LIEJH, TUTAHUPOBAHHUE, OTIPEACIIEHHE ONITHMATbHOTO COOTHOLICHHS LIEH U CPEACTB.

6. Coaep:xaHue TeM y4eOHOro kypca «®@u3suxka»
11 knacc (70 4, 2 4 B Heze110)

OnexTpoanHamMuKa (poaoinkerne) (12 )
1. MarauTHBIE B3aUMOJEHCTBHA (5 1)



B3aumopaeiictBue MarHutoB. B3aumopaeiicTBre MPOBOJHUKOB ¢ TOKAMH M MarHUTamu. B3aumonelcTBHE MPOBOJHUKOB ¢ TOKaMH. CBs3b
MEXKIY SJIEKTPUUYECKUM U MarHUTHBIM B3auMoJeHCcTBHEM. [ nnoTe3a Amnepa.

MarnautHOe Tone. MarautHas nHIyKUuWA. [lefcTBHE MAarHUTHOTO MOJISI HA MPOBOJHUK ¢ TOKOM M HA JBHKYIIHECS 3aPSKCHHBIC YaCTHULIBL.
JlemoHCTpaumu

MarHutHOe B3aUMOJICHCTBHE TOKOB.

OTKIIOHEHHE JIEKTPOHHOTO My4YKa MATHUTHBIM TIOJIEM.

JlaboparopHas padora

1. HaGmomeHme AeCTBUS MATHUTHOTO TIOJIT HA TIPOBOAHHUK C TOKOM.

2. DnexkTpoMarHuTHas HHAYKIHA (7 9)

SlBneHHe SIEKTPOMArHUTHOW MHAYKIHUH. 3aKOH JJCKTPOMArHuTHOM wuHAaykuuu. llpaBuno Jlenma. fIBleHHe CaMOUHIYKIHH.
NHIyKTUBHOCTh. DHEPTHUS MATHUTHOTO TIOJIA.

JlemoHCTpaumu

3asucumoctb D/{C MHAYKIMH OT CKOPOCTH U3MEHEHUSI MATHUTHOTO TIOTOKA.

JlaboparopHas padorta

2. N3y4yenue aBIeHus 3JIEKTPOMAarHUTHOM WHIYKLIHH.

Kone6anus n Bomasr (18 1)

Mexannveckue KoneOaHUs ¥ BOJHBI (6 1)

Mexannueckue konedanus. CBoOO HbIE KONeOaHHs. Y CIIOBHSA BOSHUKHOBEHUS CBOOOHBIX KoJIeOaHUH. [ apMOHHYeCKrE KOoneOaHusI.
[IpeBpamienns >Heprun MpH KoneOaHUIX. BerHykneHHbIE KOMeOanus. Pe3oHaHc.

Mexanmdeckue BOTHBI. OCHOBHBIE XapAKTEPHCTHKH U CBOMCTBA BOJH. [lomepeynbie W IPOIOTbHBIE BOJTHBL
3BYKOBBIE BOJTHBI. BBICOTa, TPOMKOCTD M TEMOP 3ByKa. AKYCTHYECKHIA PE30HAHC. Y TbTPa3ByK U HH(]PPaA3BYK.
JlemoHCTpauuu

Konebanue Hutaaoro MasitHuka. KoneOaHue mpy:KHHHOTO MasiTHHKA.

CBs13b TAPMOHHYECKUX KOJICOAHHH C PABHOMEPHBIM JBHXCHHEM 10 OKPY’KHOCTH.

Bemy:xnennsie konebanus. Pesonanc.

O0pasoBaHue U pacpOCTPAHEHHE TOTICPEYHBIX H TPOIOTBHBIX BOJTH.



BoaHBI HA TOBEPXHOCTH BOABL.

3aBUCHMOCTH BBICOTHI TOHA 3BYKa OT YaCTOTHI KOJIEOAHHUHA. 3aBHCHUMOCTh TPOMKOCTH 3BYKa OT aMIUTUTY/IbI KOJIEOaHHH.
JlaboparopHas padora

3. 3mepeHune ycKOpeHHs: CBOOOHOTO MAJCHHS C TIOMOIIBIO MasSTHUKA.

2. DNEKTPOMArHUTHBIE KOJIEOaHus U BOJIHBI (12 1)

[IpousBoxacTBO, Mepenaya v NOTPEOICHHE SIIEKTPOIHEPTHH. [ '€HEPaTOp MEPEMEHHOTO TOKA.

ATbTepHATHBHBIE HCTOYHUKH SHEPTHHU. TpaHchopMaTophL.

OnexkTpoMarHuTHbie BoaHbL Teopus Makcsenna. Onbitel ['epua. JlaBneHue ceera.

[lepenaua wHpOpPMAaIMKM ¢ TOMOINBIO 3NEKTPOMATHUTHBIX BOJH. M300peTeHMe pagwo W TPUHIMITBI PATHOCBA3H. | eHEpHpPOBaHWE H
u3ydyeHue paauoBoiH. llepenaya u nmpuém paanoBoH. IlepcneKTHBBI 3EKTPOHHBIX CPEACTB CBS3H.

JlemoHCTpanmu

3asucumoctb /1C MHAYKIMH OT CKOPOCTH U3MEHEHUSI MATHUTHOTO TIOTOKA.

CB0OOOAHBIE STIEKTPOMATHUTHBIE KOJIEOAHHS.

['eHepaTop nEpeMEHHOTO TOKA.

W3nmydeHne v NpUEM 3JIEKTPOMArHUTHBIX BOJIH.

OTpakeHuE U NPETOMIIEHHE 3JIEKTPOMArHUTHBIX BOJIH.

Omntrka (15 u)

[Ipupona ceta. Pa3sBuTue npeactasiaeHuil o npupoe ceeta. [IpamonuneiiHoe pacnpocTpaHeHue ceeta. OTpaskeHUE U NPETOMIIEHUE CBETA.
Jlunssr [locTpoenne n3o0pakeHuii B MHH3aX. [ a3 u onmrudeckue mpuoOOpPHI.

Caerosbie BommHbl. UHTEpdepeHtms ceeta. [{udpakims ceeta. COOTHOMIEHHE MEKTY BOJTHOBOW U T€OMETPHUUECKOM OTITHKOM.
Hucnepcus ceera. Okpacka npeameroB. MudpakpacHoe uznyueHne. Y mbTpaduoIeTOBOE H3TyUCHHE.

JlemoHCTpauuu

WuTepdepennus ceeta. ludpakums ceera.

ITony4yeHHe criekTpa ¢ HOMOINBIO IPH3MBI.

[TomyueHue crieKTpa ¢ TOMOMIBIO TU(PPAKIMOHHOW PEIHETKH.

[Tonspusanmsa ceera.

[IpamonuHENHOE pacnpOCTPAHEHHE, OTPAKEHHUE U TTPENOMIICHUE CBETA.



OnTrueckue MPUOOPHI.

JlabopaTopHbie pabOTHI

4. OnpeaeneHue nokasatens NPeJOMIIEHUS CTEKIIA.

5. OnpeneneHue ONTHYSCKON CHITHI B (POKYCHOTO PACCTOSTHUS COOMUPAFOTIICH JTHH3HI.

Ksanrosas pusuka (15 u)

PaBHOBecHOe TermoBoe u3mydenue. [ unoresa [Inanka. @otosddexr. Teopusa potorddekra. [Ipumenenne porosddexra.

Omsit Pesepdopaa. [lnanerapras mogens atoma. [loctymater bopa. ATomubie criekTpsl. CTIEKTPaTbHBIN aHAITA3. DHEPTETHYCCKUE YPOBHHU.
Jlazeprl. CIOHTAHHOE W BBIHYKACHHOE H3nyueHue. [[puMeHeHue na3epos.

DJIeMEHTHI KBAHTOBOM MeXaHMKU. KOpmyCKyNsapHO-BOJHOBOM Ayaau3M. BepOoATHOCTHBIM XapakKTEp aTOMHBIX MpoueccoB. COOTBETCTBHE
MEKY KIaCCHYECKON M KBAHTOBOM MEXAHHKOMU.

CtpoeHue aTOMHOTO si7pa. S aepHbIe CUTTBI.

PaguoaktuBHOCTh. PannoakTuBHbIE NpeBpanieHus. SaepHble peakuMu. DHEPTHA CBA3HU aATOMHBIX Azep. Peakuuu cuHTe3a U AeneHus saep.
SnepHaa sHepreTuka. AnepHeid peakrop. Llenmueie saepubie peakuuu. [IpuHIMN OeWCTBHA aTOMHOM 3JIEKTPOCTAHLMU. llepcrnekTHBbl U
MPOOJIEMBI IACPHOM YHEPTETHKH. BIustHIE panaliui Ha )KUBBIE OPTaHU3MBI.

Mup snemeHTapHbix 4YacTtull. OTKpbITHE HOBBIX dacTHIl. Kraccudpukamums srmeMeHTapHBIX dYacTull. (PyHIAaMEHTATbHBIE YAaCTHULBI H
(byHIaMEHTATbHBIE B3AUMOICHCTBHS.

JlemoHCTpauuu

dorosddexkr.

JInHeWyaThIe CIEKTPBI U3TyYEHHUS.

Jlazep.

JlabopatopHbie pabOTHI

6. U3mepenue nuHbl CBETOBOU BOJIHBI.

7. HaGnroneHne CIUTOMIHOTO M TMHEWYATOTO CTIEKTPOB.

[lonBenenne nToros yueOHOTO ToAa (4 1)

7. TpeGoBaHUsI K YPOBHIO OJAT0TOBKHU BbIMYCKHUKOB 00pa3oBaTe/IbHbIX YUpeKIeHUIl 0CHOBHOTro o01ero oGpa3oBaHus no gpusuxe



1) chopMHUPOBAHHOCTH TPEACTABICHHH O PONMH W MecTe (H3HMKH M aCTPOHOMHH B COBPEMEHHOW HAyYHOM KApTHHE MHpa, O
CHUCTEMOOOPA3yIONIe poid (PU3HUKK B PAa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJOTHH, O BKIAJAE POCCHUCKUX H
3apyOeKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE HAYKH; TOHUMaHUE (PU3NUECKON CYITHOCTH HAOIIOAAEMBIX SABICHHH MHKPOMHPA, MAKPOMHUPA U
MEramupa; MOHUMaHHUE POJIM ACTPOHOMUM B MPAKTHUYECKOM JEATENBHOCTH YEIOBEKA U JATBHEUIIEM HAYYHO-TEXHHUUYECKOM Pa3BUTHH, POJIH
¢us3ukr B GOPMHUPOBAHUH KPYTo30pa U PyHKITHOHATEHOW TPAMOTHOCTH YEJIOBEKA JIJIs PEIIECHUS MPAKTHYCCKUX 3144,

2) cpOopMHUPOBAHHOCTh YMEHWW pacmo3HaBaTh (PU3UUECKUE SBIICHUSA (MPOIECCH) U OOBACHATh MX HAa OCHOBE HM3YUYEHHBIX 3aKOHOB:
PaBHOMEPHOE M PABHOYCKOPEHHOE NPAMOIHMHEHHOE MABIKEHHE, CBOOOJHOE TAaACHHE TEJ, ABMKEHHE IO OKPYKHOCTH, HHEPIHS,
B3aUMOJICHCTBHE TeJI, KONeOaTeIbHOE BIKEHHE, PE30HAHC, BOJNHOBOE ABWKEeHHE, AU(PQY3us, OPOYHOBCKOE IBHKECHHE, CTPOCHHE
KHUIKOCTEH W TBEPIBIX TN, M3MEHEHHE 00BEMa TeJl MPH HATrPEeBaHHWU (OXJIAKACHHUH), TETNIOBOE PABHOBECHE, UCTIAPEHUE, KOHICHCAIIHS,
MJIaBJICHUE, KPUCTAIU3ALMS, KUIIEHUE, BJIAKHOCTD BO3/yXa, CBA3b CPEJHEH KUHETUYECKOM SHEPTMM TEIJIOBOTO JBHMKEHHUS MOJIEKYT C
a0COIOTHOM TeMITEPaTypO, TIOBBIIIEHUE TABJICHHUS Ta3a MPH €T0 HATPEBAHUH B 3aKPHITOM COCYJIE, CBA3h MEKIY MapaMeTPaMH COCTOSHHUS
raza B M30MpOLECCaX; 3JAEKTPU3ALMsA TeJl, B3aUMOJECHCTBUE 3apsAJ0B, HArpe€BaHHE NMPOBOJHUKA C TOKOM, B3aMMOJCHCTBHE MAarHUTOB,
3MIEKTPOMATrHUTHAS WHIYKIHUS, TEHCTBHE MATHUTHOTO TIOJIA Ha TIPOBOJHHUK C TOKOM M JBHKYIIUUCS 3apsj, SJIEKTPOMArHUTHBIE KOIEOAHUs
W BOJHBI, TMPAMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA, OTPAKCHHE, NPEIOMIICHHE, WHTep(epeHIms, Tupakuusa W TOIIPU3ANUA CBETA,
aucriepcus  cBeta; (GorodnekTpuueckud d(p@dekr, CcBEeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEHYATOTO CIEKTPa aToMa BOAOPOAA,
€CTECTBEHHAS] M UCKYCCTBEHHAs pAJJUOAKTUBHOCTD;

3) BMaseHWE OCHOBOIONATAOIUMHY (PH3HUECKUMH TTOHATHAMH ¥ BEJTMYHHAMH, XapaKTEPH3YIOIMUMH (PU3HUECKUE TTPOLECCHI (CBA3AaHHBIMHU
C MEXaHWUYECKHM IBH)KCHHUEM, B3aUMOJCHCTBHEM TEJ, MEXAHWYECKUMH KOJIEOAHHWIMH M BOJTHAMH, aTOMHO-MOJIEKYIIIPHBIM CTPOCHHEM
BEMIECTBA, TEIJIOBBIMH MPOLIECCAMH; EKTPUYECKAM U MATHUTHBIM TIOJIIMH, SJEKTPUICCKHUM TOKOM, 3JIEKTPOMATHUTHBIMU KOJIEOaHUAMU
W BOJTHAMM, ONITHYECKUMH SBIICHUSIMH, KBAHTOBBIMH SBIICHHUSAMH, CTPOCHHEM aTOMa M aTOMHOTO s/Ipa, PATHOAKTHBHOCTBIO); BIIAJICHHUE
OCHOBOMOJIATaIOIIMMH ACTPOHOMHYECKUMH TMOHATHAMH, TMO3BOJAIOLIMMH XapaKTepU30BaTh MPOLECCHl, MPOUCXOAAIIME HAa 3BE3AaX, B
3BE3JIHBIX CUCTEMAX, B MEKTAJITAKTHUYECKOM CPeJIe; NBIKEHHE HEOSCHBIX TEII, YBOJIOIIMIO 3Be3/1 U BeeneHHoi;

4) BnageHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMH W TeOPUAMH (3akoH BcemupHOro TaroreHus, I, I u 11l 3axkonsr HeroToHa, 3aKOH cOXpaHEHHA
MEXAHUYECKOU SHEPTUH, 3aKOH COXPAHEHMsI UMITYJIbCA, MPUHLMUI CYNEPHIO3ZULMN CHUJI, IPUHLIMII PABHONPABHOCTH UHEPLIUATIBHBIX CUCTEM
OTCYETA; MOJIEKYISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, FA30BbIE 3AKOHBL, MEPBBII 3aKOH TEPMOAUHAMUKH; 3aKOH COXPAHEHHUS
3JIEKTPUUECKOTO 3apsana, 3akoH Kymona, 3akoH OMa aji yyacTka 1emnu, 3akoH OMa Ajid MOJIHOM 3JEKTPUUYECKON 1enH, 3akoH Jkoyns -
JleHua, 3aKOH 3JEKTPOMAarHUTHOM HMHIYKLHH, 3aKOH COXPAHEHHUsS SHEPIHH, 3aKOH MPSMOJMHEMHOIO pacnpOCTPaHEHMs CBETAa, 3aKOH



OTPAKEHHA CBETA, 3aKOH MPEIOMIICHHA CBETAa, 3aKOH COXPAHCHWSA 3HEPTUH, 3aKOH COXPAHECHHMA HMITYyJIbCa, 3aKOH COXPaHEHHUs
3MIEKTPUYECKOTO 3apsiaa, 3aKOH COXPAaHEHHS MAacCOBOTO 4YHWCHA, TOCTynaTel bopa, 3aKOH pPaguOaKTHBHOTO pacmaja), YBEPEHHOE
HCTIONb30BAHME 3aKOHOB M 3aKOHOMEPHOCTEH TIPH aHaM3e (PU3NIECKUX SABJICHHHA U TIPOLIECCOB;

5) yMeHHE YYUTHIBATh TPAHHLIBI MPUMEHEHUS W3YYEHHBIX (PU3UYECKHX MOJEIIEH: MaTepHabHAS TOUYKA, HHEPIHMAIBHAS CHCTEMA OTCYETA,
HUJECATbHBIM a3, MOJEIM CTPOCHHA Ta30B, XUIKOCTEM W TBEPABIX TEJ, TOYEYHBIM JJICKTPUUYECCKHM 3apAj, fAJEepHas MOJECIb aToMma,
HYKJIOHHAs MOJIETTb ATOMHOTO SApa TIPH PEIIeHUH (PU3HUYECKUX 3a/1a4;

6) BMageHHe OCHOBHBIMH METOJAMH HAYYHOTO TTO3HAHUS, HCITOIb3YEMBIMHU

B (pU3HKE: IPOBOIUTH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIMYHMH, BEIOUPAs OMITUMANBHBIN CIIOCOO U3MEPEHHS M HCIIONB3YS
W3BECTHBIE METOABI OICHKH TMOTPEITHOCTEH W3MEPEHHUH, NPOBOJUTH HWCCIECAOBAHUE 3aBUCUMOCTEH (DU3MUYECKUX BEIHYHH C
WCTIONTb30BAHUEM TIPSIMBIX H3MEPEHHUH, OOBACHATH TOTYICHHBIE PE3YIIbTATHI, HCITONB3YA (PU3HUECKHUE TEOPHH, 3aKOHBI U TIOHATHSA, U JIENATh
BBIBOJBI, COONIOJATh TpaBHia O€30MacHOr0 TPyAa NPH TPOBEACHUHM HMCCIECAOBAHMM B PaMKaxX y4eOHOTO SKCIIEPUMEHTA U Y4eOHO-
HCCIIEOBATENBCKON JEATEIPHOCTA C HWCHOJIb30BAHHEM LH(POBBIX HM3MEPUTENBHBIX YCTPOUCTB W JTa0OPATOPHOTO OOOpPYIOBAHHSA;
c(hOpMHUPOBAHHOCTH MPEACTABICHUH O METOIAX TOTYIYEHHUS HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM,

7) chopMHUPOBAHHOCTP YMEHHUS PEINATh PACUETHBIE 337aYd C ABHO 3aAaHHOM (PU3MUECKOW MOJETBIO, UCTIONb3YsS (PH3HUYECKHE 3aKOHBI U
MPUHLIUIIBL, HA OCHOBE aHANHM3a YCIOBHA 3aJa4d BBIOMPATh (PU3UYECKYI0 MOJAETb, BBLACTATh (PHU3HUYECKHE BETHYHMHBI U (HOPMYIIBL,
HEOOXOJHMMBIE I €€ PEIICHHUS, MPOBOJUTH PACUETHI U OLIEHUBATH PEATHHOCTH MOTYYEHHOTO 3HAYECHUSA (PU3HUECKOW BEJTMUWHBI, PEIIATh
Ka4EeCTBEHHBIC 3a7a4M, BBICTPAaUBasg JIOTHYECKH HENPOTUBOPEYMBYIO LEMOYKY PACCYKACHHMM C ONOPOM HAa HW3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PH3UYECKHE SBICHHUSA;

8) chopMHPOBAHHOCTH YMEHUS IPUMEHATD TTOTyYECHHBIE 3HAHUS IS OOBSICHEHHS YCTIOBHH MPOTEKAHUS (PU3NUECCKUX ABICHUN B TIPHPOJE U
JUT TIPUHATHSA TIPAKTHYECKUX PEIIEHHH B TOBCETHEBHOM JKHM3HH A OOecTedYeHHs O€30MacHOCTH TPHU OOpAlICeHHUH C OBITOBBIMH
MpHOOPAMHU U TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHEHHA 30POBBSI W COOIIOACHHUSA HOPM SKOJIOTHUYECKOTO TIOBEIEHHUS B OKPYKAIOIIEH
cpeze; MOHUMaHUE HEOOXO0AMMOCTH MMPUMEHEHHUS JOCTIKEHUH (PU3UKH M TEXHOTOTHHA AJI PALIMOHAIEHOTO TPUPOIOTIONB30BAHHS,

9) chopMuPOBAaHHOCTH COOCTBEHHON MO3HUIIMH TT0 OTHOIIEHHIO K (pr3uueckoi nHYOpMALNH, TIOTyIaeMOH U3 Pa3HBIX HCTOYHUKOB, YMEHUH
WCTIONB30BaTh LU(POBBIE TEXHOJIOTHH [UIA TIOMCKA, CTPYKTYPHPOBAHWA, HWHTEPNPETAIMH W TIPEACTABICHUS Yy4eOHOM W HAy4dHO-
MOTTYJIIPHOU HH(OPMALMH;, PA3BUTHE YMEHHH KPUTHYECKOTO aHAJIM3a MOTy4aeMol HH(OPMAaLnY;
























