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IHosicHUTEJLHAA 3aIIHCKA

Henn usyyenus Gusuku B cpeaHeii (110J1HOI) mIKOIE

du3rka KaK HayKa 0 HanOoJiee 00IMMX 3aKOHAX MIPHUPO/IbI, BRICTYIAs B KAYECTBE YIEOHOTO
IIpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIaJl B CUCTEMY 3HAHUI 00 okpyxatouiem mupe. OHa
PacKphIBaeT pOJIb HAYKH B SKOHOMHUYECKOM U KYJIBTYPHOM Pa3BUTHU OOIIECTBA, CHOCOOCTBYET
(OpMUPOBAHHIO COBPEMEHHOTO HAyYHOTO MUPOBO33peHHs. s pemenus 3a1a4 GopMUpoOBaHHsI OCHOB
Hay4YHOTO MHPOBO33PEHMUS, Pa3BUTUS UHTEIIEKTYaIbHBIX CIIOCOOHOCTEN U MO3HABATEIbHBIX HHTEPECOB
IIKOJIFHUKOB B TIpOIIecce U3y4eHUsl (PU3NKHN OCHOBHOE BHUMAHUE CJIeIyeT YACISITh 3HAKOMCTBY C
METO/IaM{ Hay4HOI'0 ITO3HAHUS OKPYKAIOILIEro MUpa, IOCTAHOBKE IIPOo0OIIeM, TPEOYIOUINX OT ydaluXxcs
CaMOCTOSITEJIbHOM 1€ATENbHOCTH 10 UX Pa3peLEeHUIO.

I'ymanuTapHoe 3HaYeHHE (U3NKU KaK COCTAaBHOM YacTh o0IIero 00pa3oBaHusi COCTOUT B TOM, YTO
OHA BOOPY’KAET IIKOJbHUKA HAYYHBIM METOJIOM MO3HAHUS, O3BOJISIOLUIUM M01y4aTh 0ObEKTHBHbIE
3HaHUS 00 OKpYXKaroIleM MHpE.

3HaHue (PU3NUECKUX 3aKOHOB HEOOXOAUMO /ISl U3YUEHHs] XUMUU, OUOJIOTHH, (PU3NYECKOI
reorpaduu, Texnonoruu, ObX.

Oco0eHHOCThIO TIpeIMeTa (UMK B YIEOHOM TUIaHE MIKOJIBI SABJISIETCS TOT (DAKT, UTO OBJIAJICHUE
OCHOBHBIMH (PU3UUYECKUMH TIOHSITHSIMHU U 3aKOHAMH Ha 0230BOM YPOBHE CTaJI0 HEOOXOIUMBIM
MPaKTUYECKU KaKJIOMY YEJIOBEKY B COBPEMEHHOM JKU3HMU.

Henassmu nzyuenus: GuU3MKY B cpeHen (OTHON) KO SIBIISIOTCS:

"  Ha HEHHOCTHOM YpOBHE:

(dbopMupoBaHHEe y 00Y4aIOIIMXCSl YMEHUS BUJETh U MOHUMATh [IEHHOCTh 00pa30BaHus, THYHOCTHYIO
3HAYUMOCTbH (PU3MUECKOT0 3HAHUS HE3aBUCHMO OT €ro MPOo(ecCHOHATBHOMN IeATEIbHOCTH, a TAKKe
LIEHHOCTb: HayYHBIX 3HAaHUH U METOJ0B MO3HAHUS, TBOPUYECKON CO3HUIATEIBHOMN AEITEIbHOCTH,
310pOBOr0 00pasa KU3HHU, IpoIecca TUATOTHUECKOT0, TOJIEPAHTHOTO OOLIEHHS, CMBICIIOBOTO YTEHHUS,

=  Ha MeTampeAMeTHOM ypOBHE:

OBJIaJICHUE YYalTUMUCS YHUBEPCATLHBIMHU YU€OHBIMU JICHCTBUSMHU KaK COBOKYITHOCTHIO CIIOCOOO0B
NeNCcTBHS, 00eCTIeYNBAIOLIUX €0 CIOCOOHOCTh K CAMOCTOSITEIbBHOMY YCBOEHHIO HOBBIX 3HAHUI U
yMEeHUH (BKJIIOYas ¥ OPraHU3aIluIo0 3TOTO Tporiecca), K 3PPEeKTUBHOMY PEIICHHUIO Pa3IMIHOTO POJIa
KU3HEHHBIX 3a7a4;

"  Ha mpeIMeTHOM YPOBHE:

® oceoenue 3nanuill o PyHrIaMeHTAIbHBIX (PU3MUECKHUX 3aKOHAX U MPHUHIIUIIAX, JISKAIIUX B OCHOBE
COBPEMEHHOM (PU3NUeCcKOl KapTHHBI MUPA; HauboJiee BaKHBIX OTKPBITUIX B 001acTH (DU3UKH,
OKa3aBILIUX OMpEEIISIoNIee BIUIHIE Ha Pa3BUTUE TEXHUKHU U TEXHOJIOTUHU; METOJaX HAyYHOT'O MO3HAHUS
MIPUPOJIbI;

® o6nadeHue ymeHuAMuU IPOBOAUTH HAOIIOICHUS, ITITAHUPOBATH U BBIIIOJIHATH SKCIIEPUMEHTHI,
BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJIENH, TPUMEHSTH MOJy4YeHHbIEC 3HAHUA M0 (PU3UKE Ui O0BSICHEHUS
pa3zHoo0pa3HbIX PU3NYECKHUX SBICHUI 1 CBONCTB BEIIECTB; MPAKTHYECKOTO UCIOJIb30BaHUS (PU3HMUECKUX
3HAHWIA; OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMAIINY;

® pazeumue TIO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporecce NpuoOpeTeH s 3HAaHUM U yMEHUH 1o (PU3UKe C UCTIOIb30BAaHUEM PA3IUYHBIX UCTOYHUKOB
nH(OPMALIUY U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

® gocnumanue yOSKJCHHOCTH B BO3MOKHOCTH [TO3HAHUS 3aKOHOB MPUPO/IbI; UCIOIB30BAHUS
JOCTHKEHUH (pr3KKM Ha Oaro pa3BUTHS 4EIOBEUECKOM IIMBUIM3ALMN; HEOOXOJUMOCTH COTPYAHUYECTBA
B [IPOLIECCE COBMECTHOTO BBINIOJIHEHNUS 3a]a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHHIO OIIIIOHEHTA IIpU
00CyX/IeHIH MPO0OJIeM eCTECTBEHHOHAYYHOTO COJIEpKAaHUsS; TOTOBHOCTH K MOPAJIbHO-3THUECKON OLIEHKE
HCII0JIb30BAHUS HAYYHBIX JOCTHIKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTY OKPYKAIOLLEN CPEIbl;

® HCIOJb30BaHHE NPHOOPETEHHbIX 3HAHUI W YMEHHUI I PEIIEHUS IPAKTUYECKUX 3a/1a4
MIOBCETHEBHOM JKM3HU, 0OecrieueHHs 6e301acHOCTH COOCTBEHHOM KU3HU, PallMOHAIBLHOTO
IIPUPO/IOIIOJIBL30BAHUS U OXPAHbl OKPYXKAIOLIEH Cpebl.

Pabouas nporpamma peajmsyercsi ¢ nomoumpso Y MK:
- Msikues .51, @usnka : yued. {10 k1. o6uieobpazoBar. yupexaeHni 6a30Bblil 1 MpoMIl. ypOBHI
/ T'.S. Msxues, b.b. byxosues, H.-H. Cotckuii; mox pea. B.W. Hukonaesa, H.A. [TapdentreBoit. — 17-
e u31., nepepan. u gomn. — M. : [Ipocsemenue, 2016. — 366 c. : ui.



- Msikumes I'. ., IlerpoBa M. A. ®@usuka: 11 knacc: yueOHuk: 6a30Bblit ypoBeHs / I'.51. Mskuies, M.
A. Tlerpona, O. C. YTOoJBHHUKOB H Jp. - 3-¢ u3., crepeorurt. — M.: [Ipocsemenne, 2021.

TpeOoBanus Kk pe3yJibTaTaM 0CBOCHHUS TUCHHMIIIMHbBI

JIMYHOCTHBIMH pe3yJibTaTaMu 00y4deHus: (PU3UKE B OCHOBHOM IIIKOJIE SIBIISFOTCSI:

* cOopMHPOBAHHOCTH IICHHOCTEH 00pa30BaHMsL, TMYHOCTHON 3HAYMMOCTH (PU3MYECKOTO 3HAHHUS
HE3aBUCUMO OT MPO(PECCHOHATBHON NeSITeIbHOCTH, HAYYHBIX 3HAHUN M METOJIOB [TO3HAHHUS, TBOPYECKOM
CO3UAATEIbHON JAESITEIbHOCTH, 3J0POBOI0 00pa3a )K13HH, Mpoliecca AUAJIOTHYECKOr0, TOJIEPAHTHOTO
OOIIIEHHSI, CMBICJIOBOI'O YTEHHUSI;

* c(hOpMHUPOBAHHOCTH MMO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH yJaruxcs;

®* yOEXK/IEHHOCTh B BO3MOXKHOCTH TIO3HAHUS MPUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO
HCI0JIb30BAHUS JOCTUKEHUM HAYKH U TEXHOJIOTUH JUIsl 1albHENILIEro pa3BUTHUS YEJIOBEUECKOTO
oOl1ecTBa, yBa)KEHHUE K HAyYHOH 1E€ATEIbHOCTH JIIOJeH, MOHUMaHUs (PU3UKU KaK 3J€MEHTa
0011eYeI0BeYeCKOM KYIbTyphl B HICTOPUYECKOM KOHTEKCTE.

® MOTHUBAaLINs 00pa30BaTENIbHON IEATEIBHOCTH YUalIUXCs KaK OCHOBBI CAaMOPa3BUTHS U
COBEPIICHCTBOBAHUS JUYHOCTH HA OCHOBE T€PMEHEBTHUECKOT0, IMYHOCTHO-OPUEHTUPOBAHHOTO,
(he€HOMEHOJIOrMYECKOT0 U 3KOJIOT0-3MITaTUIHOTO MOAX0/1a.

MetanpeaMeTHBIMH Pe3yIbTATAMM B OCHOBHOM IIKOJIE SIBJISIIOTCSl YHUBEPCAJIbHbIE yueOHbIE
neiictus (nanee YY/I). K Hum oTHOCATCS:

1) ruunocmuvie;

2) peaynsimueHule, BKIIOYAIONINE TAKIKE TCUCTBUS camopecyisiyuu;

3) nosnasamenvhole, BKIIOYAMOIINE JTOTHISCKUE, 3HAKOBO-CHMBOJIMYECKHE;

4) KOMMYHUKAMUBHbILE.

= IluynocTHble YY ]| obecrieunBarOT IIEHHOCTHO-CMBICIIOBYIO OPHUEHTAIMIO yJaIuxcs (yMEHHE
COOTHOCHUTH MOCTYIKH U COOBITUS C MPUHATHIMU STUYECKUMU MTPUHLIUIIAMU, 3HAaHHE MOPAJIbHBIX HOPM
Y yMEHHUE BbIICIUTh HPAaBCTBEHHBIN acMeKT MOBEICHUS ), CAMOOTIpEIeTICHIE U OPUEHTAIUIO B
COL[MAIBHBIX POJISAX U MEKIUYHOCTHBIX OTHOIIEHUSX, TPUBOJUT K CTAHOBJIEHUIO IEHHOCTHOU
CTPYKTYpPBI CO3HAHUS JIMYHOCTH.

= PeryasitTuBHble Y'Y /[ 006ecrieunBaroT OpraHu3aiuio yqanuMUcs CBOed y4eOHOH NesTEeIbHOCTH.
K HuM oTHOCSATCS:

- yesenonazanue Kak MocTaHOBKa yueOHOM 3a/1a4ll Ha OCHOBE COOTHECEHHS TOTO, UTO YK€ U3BECTHO
Y YCBOEHO YYAILIUMMCS, U TOTO, YTO €11I€ HEU3BECTHO;

- N1aHUpoBaHue — OTIPEJCIICHUE MOCIEA0BATEIIbHOCTH TPOMEKYTOUHBIX LIEJIEH C y4ETOM
KOHEUYHOT'O Pe3yJIbTaTa; COCTABICHUE IIJIaHa U MOCIEA0BaTEIbHOCTH JEICTBUN;

- NPO2HO3UpOBaHUe — IPENBOCXUILIEHUE PE3YIbTaTa U YPOBHS YCBOEHUS, €r0 BPEMEHHBIX
XapaKTEPUCTHK;

- Konmpons B GopMe CIMYeHHsI crioco0a AeUCTBUS U €ro pe3ylibTaTa C 3aJaHHBIM 3TaJJOHOM C
1[eJIbI0 OOHAPYKEHUS OTKIOHEHUHN U OTVIMYHUI OT 3TalOHa;

- KoppeKxyus — BHECEHUE HEOOXO0IMMBIX JOTMOJIHEHUH U KOPPEKTUB B TUIaH U CIOCOO ACWCTBUS B
clly4yae pacxXoKJACHHs 3TAJI0OHA, PEaIbHOrO ACMCTBUS U €r0 IPOIYKTa;

- OYeHKa — BBIJICIICHHE U OCO3HAHUE YYAIIUMUCS TOTO, YTO YK€ YCBOCHO U UTO €II€ MOJIEHKUT
YCBOEHUIO, 0CO3HAHUE KAYECTBA U YPOBHS YCBOEHUS;

- gosegas camopezynsayus Kak cliocoOOHOCTh K MOOMITU3ALIUY CHII U DHEPTUH;, CTIOCOOHOCTH K
BOJIEBOMY YCHJIMIO, K BBIOOPY CUTYallud MOTHUBAILIMOHHOTO KOH(JIUKTA U K IPEOJI0JIEHHUIO MPETSTCTBUM.

= Jlo3naBarteabHble YY/] BKIroUatoT o01eydeOHbIe, JOTHUECKUE, 3HAKOBO-CUMBOJINYECKHE
Y.

Obweyuebnvie YV ]| BKIIIOUAIOT:

- CaMOCTOSITEIbHOE BbIACTICHNHE U (POPMYIHMPOBaHHE O3HABATEIBHOM 11eNIH;

- IOMCK U BBlJIeJIeHHEe He00X0AUMOM nHpopmanuy;

- CTPYKTYpUpPOBaHHUE 3HAHMIA;

- BbI00OD Hanbosee 3 PeKTUBHBIX CIOCOOOB pelIeHus 3a/1a4;

- peduiekcus cnoco00B U YCIOBH JeCTBUS, KOHTPOJIb M OIIEHKA Mpolecca U pe3ylbTaToB
NESITEIbHOCTH;

- CMBICJIOBO€ YTEHHE KaK OCMBICIICHUE 1I€JIH YTEHHUs ¥ BHIOOP BU/1Aa UTEHUS B 3aBUCUMOCTH OT IIEJIH;



- YMEHHE aJI€KBAaTHO, 0CO3HAHO U IIPOU3BOJIBHO CTPOUTH PEUYEBOE BBICKA3bIBAHUE B YCTHOM U
IIMCBMEHHOM peun, IepeaBasi CoJAepKaHUE TEKCTa B COOTBETCTBUU C LIEIbIO U COOIII0/1asl HOPMBI
IIOCTPOEHHUS TEKCTA;

- IOCTaHOBKA U ()OPMYIHPOBAHUE MPOOIEMBI, CAMOCTOSITENIEHOE CO3/ITaHUE aJITOPUTMOB
JESITEILHOCTH P PEIIEHUH TPO0IJIEM TBOPUYECKOTO U IOMCKOBOIO XapaKTepa;

- IEHICTBUE CO 3HAKOBO-CUMBOJMYECKHUMHU CPEACTBAMHU (3aMelleHNE, KOAUPOBAHUE,
JIEKOIMPOBaHKE, MOJIETTMPOBAHUE).

Jloeuueckue Y'Y ]l HanipaBJICHBI HA YCTAHOBJICHHUE CBSI3€H M OTHOLICHUH B JIFO0OH 00JIaCTH 3HAHUSI.
B paMkax mkosbHOTo 00y4eHHS MOJT JIOTUYECKUM MBIIIIIEHHEM 0OBIYHO TIOHMMAETCS CIIOCOOHOCTD U
YMEHHE YJalluxcs MPOU3BOANUTh IPOCTHIE JIOTMUECKUE AEUCTBUS (aHAIN3, CUHTE3, CPAaBHEHUE,
00o01IeHue u ap.), a TAKXKE COCTaBHBIC JIOTUYECKHE ONEepannu (MOCTPOSHUE O TPULIAHHS, YTBEPKICHUE H
ONPOBEPIKEHUE KaK OCTPOECHUE PACCYKICHHS C UCIIOJIb30BAHUEM Pa3IMUHBIX JIOTUUECKUX CXEM —
WHJYKTUBHOW WM JETYKTUBHOM).

3nakoeo-cumeonuueckue YY1, odecrieunBaroire KOHKPETHbIE CIIOCOObI MpeoOpa3oBaHus
y4eOHOTo MaTepualia, IpeJCTaBIAIOT AEHCTBUS MoOdenuposans, BbITIONHSIONNE (YHKIIMA 0TOOpaskeHus
yueOHOT0 MaTepHalia; BbIIEJICHHE CYILIECTBEHHOTO; OTPbIBA OT KOHKPETHBIX CUTYaTUBHBIX 3HAUEHU;
(dhopmupoBaHue 0000IIEHHBIX 3HAHUH.

= KommynukatuBHble YY ]| o0ecreuynBaOT CONUATBLHYIO KOMIIETEHTHOCTh U CO3HATEIBHYIO
OPHEHTAIIMIO YYAIUXCs HAa MO3ULIMHU APYIUX JIIOJeH, YMEHHE CIIYIIaTh U BCTYNAaTh B JUAJIOT, y4acTBOBATh
B KOJUIEKTUBHOM OOCYXJAEHHH NMPOOIeM, HHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB U CTPOUTH
MIPOJIyKTUBHOE B3aMMOJICHCTBHE U COTPYJHHUUECTBO CO CBEPCTHUKAMH U B3POCIIBIMHU.

IIpenmeTHbIe pe3yabTATHI:

® J1aBaTh ONPE/ICIICHUS N3YUYCHHBIX TTOHSITHIA,

e OOBJACHATH OCHOBHBIC TTOJIOKCHHUS U3YUECHHBIX TCOPHIA;

® OIMCHIBATh U UHTEPIPETHPOBATH JIEMOHCTPAIMOHHBIC U CAMOCTOSITEIIHHO MPOBEICHHBIC
AKCTIEPUMEHTBI, UCTIONB3YS €CTECTBEHHBIH (POIHOM) M CHMBOJILHBIN S3BIKH (DU3UKH;

® CaMOCTOSITENIFHO TUIAHMPOBATH U MPOBOJANUTEH (PH3MUECKHUI SKCIIEPUMEHT, COOITIOIast TpaBHiIa
0e30macHO# paboTHI ¢ 1a60PATOPHBIM 00OPYIOBAHHUEM;

e mccienoBarh (U3NUECKUEe 0OBEKTHI, SIBJICHUS, TPOIECCHI;

® CaMOCTOSITENIFHO KIaCCU(DHUIIMPOBATH N3yYCHHBIC OOBEKTHI, SIBJICHHS U TIPOIICCCHI, BBIOMpAst
OCHOBaHHUS KJacCU(UKaIUH;,

e 00001aTh 3HAHUS U JIENIaTh 000CHOBaHHBIC BHIBO/IBI,

® CTPYKTYpHpPOBaTh YUeOHYIO HH(OPMAIIUIO, IPEJICTABIISAS PE3YIbTAT B Pa3IMYHBIX (hopMax (Tabiuia,
cXema | Jip.);

® KPUTHYECKHU OLICHUBATh (PU3MUYECCKYIO HH(POPMAIIUIO, MTOYYSHHYIO U3 PAa3IIUYHBIX HCTOYHUKOB,
OIICHUBATh €€ JIOCTOBEPHOCTH;

® OOBSCHATH MPUHIIUIIBI ACHCTBUS MAILIHH, IPUOOPOB M TEXHUYECKUX YCTPOUCTB, C KOTOPBIMH KA IbIi
YEJIOBEK IMOCTOSHHO BCTPEUACTCS B IOBCEHEBHOM KHU3HU, BIAJIETh CII0OCOOaMU 0OeCIieueHus
0€30IaCHOCTH MIPH UX UCIIOJIb30BaHUH, OKa3aHHS TICPBOM MOMOIIU P TPaBMaX, CBSI3aHHBIX
¢ 1a00PaTOPHBIM 00OPYIOBAaHHEM U OBITOBBIMU TEXHUYECKUMHU YCTPOMCTBAMU;

® CaMOCTOSITEIILHO KOHCTPYHPOBATh HOBOE JUIs ce0st (PU3MUYecKOe 3HAHKE, OMTUPASCh HA METOI0JIOTHIO
(U3HMKY KaK UCCIEeOBATENIbCKON HAYKU U UCTIONB3YS pa3INdHble HHPOPMAIIHOHHBIE HCTOYHHUKHY;

® TPUMEHATH MPHOOPETEHHBIC 3HAHUS U YMEHUS TPU U3Y4YEeHUHU (DU3HUKU TSI PEIICHHS MPAKTUYECKUX
3aJla4, BCTPEYAOIUXCA KaK B y4eOHOM MPaKTHUKE, TaK U B TOBCEIHEBHOM YeJIOBEUECKOM JKU3HH,

® aHAM3HPOBATh, OLICHUBATH U MIPOTHO3HPOBATH MOCIEICTBUS ISl OKPYKAIOIIeH Cpeibl OBITOBOU U
MIPOU3BOJICTBEHHON JESATENLHOCTH YEeIIOBEKa, CBA3aHHOM C MCMOJIB30BaHUEM TEXHUKHU.

IIpenmeTHbIMHU pe3yabTaTaMu 00y4eHUs (PU3UKE B MOTHOW CpeHEel MIKOJE SBISIFOTCS:

B pesynomame uzyuenun puzuxu na 6az080m ypoene yueHuK 00aM4cen:
3HATL/MOHUMATD:

e CMBICJI MOHATHI: (U3MUECKOE SIBJIICHUE, TUTIOTE3a, 3aKOH, TEOPHS, BEIIECTBO, B3aUMO/ICHCTBUE,
AIIEKTPOMArHUTHOE T0JIe, BOJIHA, (JOTOH, aTOM, aTOMHOE SIPO, HOHU3UPYIOIINE U3ITy4eHUs, TNIaHEeTa,
3Be3/a, raJlakTHKa, Beenennas.



e CMBICT (PM3UYECKHX BEJIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CUjla, UMITYJIbC, paboTa,
MEXaHMYECKasi SJHEPTusl, BHYTPCHHS SHEPIHs, aOCOIIOTHAs TEMIIepaTypa, CpeIHss KHHETHYeCKast
SHEPrus 4acTUll BEIIECTBA, KOJIMUYECTBO TEIIOTHI, 3JIEMEHTAPHBIN 3JEKTPUUECKUHN 3apsi.

e CMBICJ (PM3HYECKUX 3AKOHOB KJIACCUYECKON MEXaHUKHU, BCEMUPHOT'O TATOTEHMSI, COXPAHEHUS
SHEPrUH, UMITYJIbCA U DJIEKTPUUECKOTO 3apsiaa, TEPMOJUHAMUKH, SIIEKTPOMAarHUTHOM NHYKIIUH,
doTorddekra.

 BKJIA/I POCCHIICKHX M 3apYy0esKHbIX YYeHbIX, 0Ka3aBIINX HAUOOJIbIIee BIUSHUE HA Pa3BUTHE
bu3uKy.

Ymers:

* ONIMCHIBATH U 00bSACHATH U3NYECKHUe ABJICHHUS M CBOMCTBA TeJl: JIBIJKEHNE HEOECHBIX TE U
HCKYCCTBEHHBIX CIIYTHHUKOB 3€MJIM; CBOMCTBA I'a30B, KUAKOCTEN U TBEPBIX TEJ; JEKTPOMArHUTHYIO
MHIYKINIO, paCIpOCTPaHEHUE 3JIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; U3JIyUE€HUE U
MOTJIONIEHUE cBeTa aTOMOM; (hOTOA(D(DEKT.

¢ OTJINYATH TMIIOTE3bI OT HAYYHBIX TEOPUI; Ae1aTh BbIBObI HA OCHOBE 3KCIIEPUMEHTAIbHBIX
JAHHBIX; IPUBOAUTH MPUMePbI, NOKA3bIBAIOIIME, YTO: HAOIIOAEHUS U SKCIIEPUMEHT SBJISIOTCS
OCHOBOI1 /17151 BBIJIBHKEHUSI TUTIOTE3 U TEOPUHl, MO3BOJISIOT MPOBEPUTH UCTUHHOCTh TEOPETUUECKUX
BBIBOJIOB; (p3HUECcKasl TEOpHs JA€T BOZMOKHOCTh OOBSICHATH U3BECTHBIE SBJICHUS IPUPObl M HAYUHbIE
(bakThl, IpeiCKa3bIBaTh €LIE HEU3BECTHBIE SIBJICHMUSL.

e IPUBOINTH MPHMePHI MPAKTHYECKOI0 UCIO0JIL30BAHUA (PM3UYECKUX 3HAHMII: 3aKOHOB
MEXaHUKH, TEPMOJIUHAMUKY U 3JIEKTPOJMHAMUKY B SHEPTE€TUKE; PA3IMUHBIX BUJOB AIEKTPOMArHUTHBIX
U3ITy4YeHUH A5 pa3BUTHS Ao U TeIEKOMMYHUKAIIUNA, KBAHTOBOW (PM3UKU B CO3aHUU SJEPHOI
SHEPIeTHKH, JIA3EPOB.

e BOCIIPMHUMATH U HA OCHOBE MOJIYYeHHBIX 3HAHMI CAMOCTOSITEJIbHO OLIECHUBATH
uHpopmaluio, coaepxairyrocs B cooduenusx CMU, MntepueTe, HaydHO-TIOMYSPHBIX CTATHSIX.

Hcnonvsoeamsb npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeTbHOCIU U
NO6CEOHEEHOI HCUIHU I

e oOecnieueHus 0€30MMaCHOCTH KU3HEAEATEIbHOCTH B MPOLIECCE UCIOIb30BAHUS TPAHCIIOPTHBIX
CPEACTB, OBITOBBIX 3JEKTPONPHUOOPOB, CPEACTB PaJHO- U TEIEKOMMYHUKAIIMOHHON CBS3H;

¢ OLICHKH BIIMSHUS HA OPraHU3M 4€JI0BEKa U IPYTHe OpPraHUu3MBbl 3arpsA3HEHUS OKPY/KAIOIIEN CPEJIbl;

¢ PAIIMOHAJILHOTO NTPUPOAOIIOJIB30BAHUS U 3AIUTHI OKPYXKAIOIIEH CPENbI.

IInaHupyemble IpeaAMeTHbIE Pe3YJIbTAThI.

B pe3ysabTare uzydennsi yueOHOro npeamera «@u3nkKa» Ha ypoBHe CpeHero oo1ero
00pa3oBaHuMA:
BbinmycKkHUK HA 0230BOM YPOBHE HAYUYHUTCS:

— JIMOHCTPUPOBATh HA MPUMEpax pojb U MecTo (PU3uKU B HOPMUPOBAHUN COBPEMEHHOW HAyYHOM
KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOH IEATEIbHOCTU
JIIOCH;

— JIEMOHCTPUPOBATh Ha IPUMEPaX B3aUMOCBA3b MEXKIY (DU3UKOU U APYTUMU €CTECTBEHHBIMU
HayKaMu;

— YCTaHABJIMBATh B3aUMOCBA3b €CTECTBEHHO-HAYYHBIX SBJICHHUI U IPUMEHSITh OCHOBHBIE
(buznueckrue MOEIH ISl UX OMUCAHUS U OObSICHEHUS;

— UCTIONB30BaTh HHPOPMAITHIO GUZNYECKOTO COACPIKAHUS MPU PEHICHUHN YUeOHBIX, MPAKTUIECKUX,
MIPOEKTHBIX U UCCIIEJIOBATETBCKUX 3a/1a4, UHTETPUPYs HH(GOPMAIIUIO U3 Pa3TUYHBIX HCTOYHUKOB U
KPUTHUYECKH €€ OLICHUBAs;

— pa3nuyaTh U yMETh UCIOJIb30BaTh B y4EOHO-UCCIIEOBATENECKOM AeATEIbHOCTH METOIbI
HAyYHOTO TO3HaHUA (HAOIIOIeHHE, OTICAaHNe, U3MEPEHHE, IKCIIEPUMEHT, BbIIBUKEHHE TUTIOTE3HI,
MOJENUpPOBaHUE U JIp.) U GOPMBI HAYYHOTO MO3HAHUSA ((DaKThI, 3aKOHBI, TEOPUH ), TEMOHCTPUPYS Ha
MpuMepax Ux pojb U MECTO B HAYYHOM MO3HAHUU;

— TIPOBOJAUTH MIPSIMBIE 1 KOCBEHHbIE M3MEHEHHsI (PU3NUECKUX BEITUYHH, BEIOUpas U3MEPUTETIHHbBIS
MpUOOPHI C YIETOM HEOOXOAUMOM TOYHOCTH U3MEPEHUM, TUTAHUPOBATh X0 H3MEPEHUH, TIOTy4aTh
3HaUYE€HHE U3MEPSAEMON BEIMUYMHBI U OLIEHUBATh OTHOCUTEIBHYIO OTPEITHOCTD 110 33/IaHHBIM

bopmynam;



— MPOBOJNTH UCCIIEIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3NIECKIMH BETMYMHAMU: TIPOBOIUTH
M3MEPEHUs M ONPEACTIATh HA OCHOBE UCCIIEIOBAaHMS 3HAYEHUE ITapaMeTPOB, XapaKTePU3YIOIIHUX
JAHHYIO 3aBHCUMOCTb MEX]Ty BEJIMYMHAMH, U JA€TaTh BBIBOJ] C YIETOM IOTPEIIHOCTH U3MEPEHU;

— HMCIIOJIb30BATh IS ONMCAHMS XapaKTepa MPOTEeKaHUs (PU3MUECKUX MPOLECCOB (PU3UIECKUE
BEJIMYUHBI U IEMOHCTPUPOBATH B3aMMOCBSI3b MEX/1y HUMU;

— MCIIOJIb30BATh IS ONMCAHMS XapaKTepa MPOTeKaHUs (PU3NUECKUX MPOIECCOB (PU3HUECKUE
3aKOHBI C YYE€TOM I'PaHHI] UX TPUMEHUMOCTH;

— peumaTh Ka4eCTBEHHbIE 3a/1a4u (B TOM YHCIIE U MEXIPEAMETHOTO XapaKTepa): UCIOIb3ysS MOICIH,
(bu3nvecKkre BEIMYMHBI U 3aKOHBI, BRICTPAUBATh JJOTMYECKH BEPHYIO LIETIOYKY OOBSICHEHHS
(mokazarenbCTBA) MPEIOKEHHOTO B 3a7a4€ mpoliecca (SIBJICHU);

— pemiaTth pacyeTHbIE 33/1a4H C SIBHO 33aHHON (PU3NYECKON MOJEIBIO: Ha OCHOBE aHAIN3A YCIOBHUS
3aJ]a4¥ BBIJICISATH (PH3UUECKYI0 MOJIENb, HAXOIUTh (PU3NYECKHE BEIMYMHBI U 3aKOHBI, HEOOXOAMMBbIEC 1
JOCTaTOYHBIC JUIs €€ PEIICHHsI, TPOBOJUTH PACUETHI U IPOBEPSATH IMOIYYSHHBIH pe3ysIbTaT;

— YYUTBIBATh TPAHMIIBI IPUMEHEHHS N3YUEHHBIX (PU3NYECKUX MOJIETICH MPH peleHnH HU3UIECKUX
Y MEXIPEMETHBIX 3a/1a4;

— HCIIOJIb30BaTh HH(POPMAIIHIO U TIPUMEHSTH 3HAHHUS O MPUHIIAIIAX paOOTHl U OCHOBHBIX
XapaKTePUCTUKAX U3yYCHHBIX MAIINH, TPUOOPOB U JPYTUX TEXHHUECKUX YCTPOUCTB JUISI PEIICHHS
MPAKTUYECKHUX, YICOHO-MCCIIeIOBATEIBCKIX M MPOSKTHBIX 33/1a4;

— HCIIOJIb30BATh 3HAHUS O (PU3NIECKUX OOBEKTaxX ¥ MPOIECCaX B MOBCETHEBHOMN KU3HU JIJIS
obecrnieueHrs 0€30MacHOCTH MpHU OOpallleHNH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPONUCTBAMHU, JUIS
COXpaHEHHUS 3JI0POBBSI U COOITIOZCHUST HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPY)KAIOIIEH cpefie, s
MIPUHATHS PELIEHUI B IOBCEAHEBHOM )KU3HU.

BrinyckHUK HA 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUThHCS:

— IIOHUMATh U OOBSICHATH LIEJIOCTHOCTh (PU3MUECKON TEOPHUH, pa3iinyaTh TPaHUIIbI €€
IMPUMEHUMOCTH U MECTO B Py APYruX (PU3NYECKUX TEOPUI — BIAJICTh IPHEMaMH TOCTPOEHUS
TEOPETUUECKUX J0KA3aTEeNIbCTB, a TAKXKE IPOTHO3UPOBAHUS 0COOEHHOCTEH MPpOTeKaHUs (PU3NIECKUX
SIBJICHUH U NPOLIECCOB HA OCHOBE MOJIyYCHHBIX TEOPETUYECKUX BBIBOJIOB U JOKA3aTEIIbCTB;

— XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXy OCHOBOIIOJIAralOIMMH HayYHBIMH ITOHATHAMMU:
IIPOCTPAHCTBO, BpeMsi, MaTepus (BELIECTBO, M0JIE), ABUKEHHE, CUJIA, SHEPIHUS;

— BBIJJBUTaTh TUMOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJIAraOMIMUX (PU3MUECKUX 3aKOHOMEPHOCTEN U
3aKOHOB;

— CaMOCTOSTEJIbHO IUIAHUPOBATh U IPOBOJUTH (PU3NUECKHUE IKCIIEPHUMEHTHI;

— XapakTepu30BaTh rI100aIbHbIE IPOOJIEMBI, CTOSILKE TIEPE]] YET0OBEUECTBOM: SHEPIe€THUECKHUE,
CBIPbEBbIE, IKOJIOTUYECKUE, — U POJIb (PU3HUKU B PEIICHUH 3TUX IPOOIIeM;

— pelaTh MPAKTUKO-OPUEHTHPOBAHHbIE KAUECTBEHHBIE U pacueTHbIE (PU3NUYECKHE 33/1a41 C BHIOOPOM
¢bu3n4eckoil MOJAEIM, HCHOJb3YyS HECKOIbKO (DU3MYECKMX 3aKOHOB WM (POPMYJ, CBSI3BIBAIOLIMX
U3BECTHBIC (PU3NUECKUE BEIMUYHHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBS3EH;

— 00BACHATH NPUHLUIIBI PA0OTHI U XapaKTEPUCTUKU U3YYEHHBIX MALINH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB;

— OOBACHATH YCIOBUS NPUMEHEHUs (PU3MUECKMX MOJENed Npu perieHud (u3nyeckux 3azaad,
HaXOJUTh a/IeKBaTHYIO MpPEJUIOKEHHON 3a1ade (PU3MYECKyr0 MOJeNb, pa3peliaTs npolieMy Kak Ha
OCHOBE UMEIOLIMXCS 3HAHUH, TaK U IIPU IIOMOIU METOJOB OLICHKH.

Ilinanupyemsblie pe3yabTarhbl
Mexannyeckue siBJeHHUS
BbINyCKHUK HAYYHUTCH:

® pacro3HaBaTh MEXaHUYECKUE SBJICHHS M OOBSICHITh Ha OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS 3TUX SBJICHUN: PAaBHOMEPHOE U HEPABHOMEPHOE JIBUKEHHUE,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JBUKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKEHHSI, CBOOOTHOE TIAJICHHUE TEJ, PABHOMEPHOE ABUKCHHE M0 OKPYKHOCTH, UHEPIIHS,
B3aMMOJICMCTBHE TEJI, PEAKTUBHOE JIBHKEHHUE, Iepeiaya JaBJICHUs TBEPAbIMU TEJIaMH, )KUIKOCTAMU U
razamu, atMoc(epHOe JaBleHuUE, MIIaBaHUE TeJl, PABHOBECHE TBEPABIX TN, UMEIOIIUX 3aKPEIICHHYIO OCh
BpallIeHUsI, KoeOaTebHOE IBIKEHUE, PE30HAHC, BOJTHOBOE JIBUYKEHUE (3BYK);

® OITMCHIBATh U3YUEHHBIC CBOMCTBA TENl U MEXaHUYECKUE SIBIICHUS, UCTIOIb3ys (PU3HUECKUe
BEITUYHHEL: TTYTh, IIEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, Mepro I oOpalieHus, Macca Tena, TNIOTHOCTh



BEIIECTBA, CHJIa (CUJIa TSKECTH, CUJIA YIIPYTOCTH, CHUJIa TPEHU ), JaBJICHHUE, UMITYJIbC Tela, KHHETUYEeCKast
SHEPTHUs, NOTCHIMATIbHAS YHEPTUsl, MEXaHU4ecKasi paboTa, MexaHndeckas MomHocts, KI1/] mpu
COBEpILIEHUH PadOTHI C UCIOJIb30BAaHMUEM ITPOCTOTO MEXAHNU3MAa, CHJIa TPEHUS, aMIUIUTY/a, IEPUO U
94acToTa KOJICOAHUH, [UIMHA BOJIHBI U CKOPOCTh €€ PaclpoCTPaHEHUs; IPH OTIMCAHUH MTPABUILHO
TPAaKTOBATh (PU3MUECKHI CMBICI UCTIONIB3YEMBIX BETHUUH, UX 0003HAUCHUS U €IUHUIIBI H3MEPEHHUS,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (H3UYECKYIO BEIMUHUHY C IPYTHMMHU BETMUYMHAMH,
BBIUMCIIATH 3HAY€HUE (PU3NYECKON BEIINYHHBI,

® AaHAJTM3UPOBAThH CBOMCTBA TEJl, MEXaHWYECKHE SIBJICHUS U TMPOLIECCHI, HCIIOJB3Ys (PU3NIECKUE
3aKOHBI: 3aKOH COXPaHEHUS YHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIMII CYTIEPIO3ULIUN CHIT
(HaxosxieHue paBHoaencTByomen cuibl), I, IT u 111 3akonsl HeroToHa, 3aKOH cOXpaHEHUs UMITYJIbCa,
3akoH ['yka, 3akoH Ilackais, 3akoH ApxuMena; Ipy TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA
U €ro MaTeMaTUYECKOE BBIPAYKEHUE;

® pa3IM4aTh OCHOBHBIC MPU3HAKH N3YYCHHBIX (U3NYECKUX MOJICTICH: MaTeprualibHas TOUKA,
MHEepLHAaJIbHAs CUCTEMA OTCUETa,

e pelaTh 3aa4u, UCHOJIb3ysl (PU3NYECKUE 3aKOHBI (3aKOH COXpaHEHUS SHEPTHH, 3aKOH BCEMUPHOTO
TArOTeHUs, NpuHIUN cynepno3unuu cui, I, IT u III 3axkonbl HeroTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) v GopMyJibl, CBS3bIBAIOIINE PU3NUYECKUE BETUUMHBI
(myTh, CKOPOCTb, YCKOPEHHUE, Macca Tella, INIOTHOCTh BEIeCTBa, CUJIA, 1aBJIEHUE, UMITYJIbC Tela,
KMHETHUYeCKasi SHEPIUsl, MOTEHIIMAJIbHAs SHEPTUsl, MeXaHndeckasi paboTa, MexaHn4ecKasi MOIIHOCTb,
KIIJ] mpocToro Mexanusma, cuiia Tp€HUS CKOJIbKEHUSI, KOO (UIIUEHT TPEHUS, aMITUTYAA, IEPUO] U
YyacToTa KoJieOaHH, UITMHA BOJIHBI U CKOPOCTh €€ PaclpoCTPaHEHHs): Ha OCHOBE aHAJIW3a YCIOBUS
3aJlauM 3aMlKChIBaTh KPaTKOE yCIOBUE, BHIACIATh (PU3NUECKUE BEIMUNHBI, 3aKOHBI U (POPMYIIBI,
HE0OXO0IUMBIE Ul €€ PELIEeHUs, IPOBOIUTH PACUEThl U OI[EHUBATh PEANbHOCTD MOJYY€HHOTO 3HaYCHUS
(bMBUYECKOM BETMYHHEI.

BbInyCKHHUK MOJYy4YUT BO3MOKHOCTh HAYUHMThCS:

® LICNONIL308AMb 3HAHUS O MEXAHUYECKUX SIGTIEHUSX 8 NOBCEOHEBHOU JHCUZHU 0TI 0becheveHus
bezonacnocmu npu obpaweHuu ¢ npubOPaAMU U MEXHUYECKUMU YCMPOUCMEAMU, OJisl COXPAHEHUs.
300p08bs U COONIOOEHUSL HOPM IKOJIO2UUECKO20 NOBEOCHUS 8 OKpYIcatoweli cpeoe; Npusooums Npumepvl
NPAKMU4ecKo20 UCHONb308AHUS PUIULECKUX 3HAHUL O MEXAHUYECKUX AGNEeHUAX U PUIULECKUX 3AKOHAX,
npUMepbl UCNONb308AHUS 80300HOBNAEMBIX UCIOYHUKOS IHEPRUL; IKOLOSUUECKUX NOCIe0CmEUll
UCCe008AHUSL KOCMUYECKO20 NPOCMPAHCNE,

® Pa3IUYaAms 2PaHUYbl NPUMEHUMOCU PUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce00Wull Xapakmep
GyHOamenmanoHvlx 3aKOHO8 (3AKOH COXPAHEHUs MEXAHUYECKOU SHEP2UL, 3AKOH COXPAHEHUs UMNYbCd,
3aKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCIb UCNONIb30BAHUS YACMHbIX 3aKOH08 (3akon I yKa,
Apxumeoa u op.);

® HAXOOUMb A0EKBAMHYIO NPeOlOIHCEHHOU 3a0aie hu3uLecKyro Mooelb, papeuams npodiemy KaKk
HA OCHOBE UMEIOWUXCSL 3HAHULI N0 MEXAHUKE C UCNONb308AHUEM MAMEMAMU4ecKko2o annapama, max u
npu NOMOWU MemMo008 OYEHKU.

TemioBbie sIBJICHUS
BbInyCKHUK HAY4YHUTCH:

® PaCIO3HaBATh TEIJIOBHIC ABJICHUS U OOBACHATH Ha 0a3e UMEIOIUXCS 3HAHUI OCHOBHBIE CBOMCTBA
WIN YCIIOBUS NIPOTEKAHUA 3TUX sABJICHUN: 11D dy3us, u3MeHeHue oobema Tesl Ipy HarpeBaHuu
(oxnakieHuHn ), OOJIbINask CKUMAEMOCTh I'a30B, Majlask CAKMMAEMOCTb KUKOCTEH U TBEPABIX TE;
TEIJIOBOE PABHOBECUE, UCTIAPEHNE, KOHACHCALUS, TUIABJICHUE, KPUCTAJUIN3ALlNs, KUIIEHUE, BIIAXKHOCTh
BO3/lyXa, pa3JIMyuHble CIIOCOOBI TemIonepeaayu (TemIonpoBOAHOCTb, KOHBEKIINS, U3JIyYeHHE),
arperaTHble COCTOSIHUS BELIECTBA, MOTJIOLEHNE SHEPTUU IIPU UCIIAPEHUY KU AKOCTH U BBIJECIICHUE €€ NTPU
KOHJICHCAILIUU 1apa, 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JABJICHUS;

® ONMCBIBATh U3yUECHHBIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHUS, UCIIONb3YS (PU3MUECKUE BETUUNHBI:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS DHEPIHsl, TEMIIEPATYPA, yIAEIIbHAs TEIUIOEMKOCTD BEIIECTBA, YAEIbHAsA
TEIJIOTA TUIABJICHUS, Y/IeIbHas TeII0Ta MapooOpa3oBaHus, yAelIbHas TEII0Ta CrOpaHHsl TOTIIINBA,

KO3 QUIIMEHT MOJIE3HOTO JEWCTBUS TEIIOBOTO JBUTATENIS; IPU ONMUCAHUN MPABUIIBHO TPAKTOBATh
(bu3nYecKnil CMBICI UCTIOJIb3YEMbIX BEIMYMH, UX 0003HAUCHHS U €IMHUILIBI U3MEPEHUS, HAX0IUTh
(opMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUUUHY C IPYTUMHU BEIMUMHAMU, BEIUUCIISATH
3Ha4YeHHe (PU3NUECKOM BETMUMHBL;

® AHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBIEHUS U IPOLIECCHI, UCIIOJIb3YSI OCHOBHBIE MOJIOKEHHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHUS O CTPOECHUU BEIIECTBA U 3aKOH COXPaHEHUs PHEPIHUH;



® pa3IMyaTh OCHOBHBIC MIPU3HAKU U3YUYEHHBIX PU3NYCCKUX MOJICNICH CTPOCHHS Ta30B, JKUIKOCTEH U
TBEP/BIX TET,

® [IPUBOJIUTH IPUMEPHI TPAKTHUECKOTO MCTIOIH30BaHMS (PU3NICCKIX 3HAHUN O TETUIOBBIX
SIBJICHUSX;

e peraTh 3aJa4u, UCTIOIb3YsI 3aKOH COXPaHEHUS YJHEPTHH B TEIIOBBIX Mpolieccax u (GopMyIIbl,
CBSI3BIBANOINE (PU3MUYECKUE BETMUUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEPATypa, yASIbHAs TeIJI0OEMKOCTh
BEIIECTBA, y/IeIbHAs TeIUIOTA TUIABJICHNUS, YIeIbHAs TeIUIOTa TapooOpa30BaHus, yIeIbHas TEII0Ta
CTOpaHUs TOILTUBA, KOAPPHUIIMEHT MMOJIE3HOTO JSHCTBUS TETJIOBOTO IBUTATENS): HA OCHOBE aHAIN3a
YCIIOBUS 33JIa4H 3alHCHIBATH KPATKOE YCIOBUE, BBIICTATH (DU3HUSCKUE BEITMUMHBI, 3aKOHBI U (POPMYITHI,
HEOOXOIUMBIC JUIS €€ PEIICHUS, IPOBOIUTH PACUYEThI M OI[CHUBATH PEATBHOCTH IMOJTYICHHOTO 3HAYCHHUS
(bu3HYECKON BEIIMYNHBI.

BhINyCKHHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® LICNONB308AMb 3HAHUSL O MENJIOBbIX AGNEHUAX 8 NOBCEOHEGHOU HCUZHU 01 0becnedeHUs
bezonacHocmu npu obpaweHuU ¢ npUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, OJisl COXPAHEHUs.
300p08bs U COONIOOEHUSI HOPM IKOJIOSUYECKO20 NOBEOCHUS 8 OKPYIHCatouell cpeoe; npusooums npumepbvl
9KONI02UYECKUX NOCAeOCMBULL pabombl 0gueamenell 6HYmMpeHHe20 C2OPAHUs, MeNI08bIX U
2UOPOINEKMPOCMAHYULL,

® PA3IUYAMb SPAHUYBL NPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce00WULl XapaKkmep
@yHOaMeHMATbHBIX PU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUsl IHEP2UU 8 MENI08bIX NPOYeccax) u
02PAHUYEHHOCTb UCNOIb308AHUS YACTIHBIX 3AKOHO8,

® HAXOOUMb AOEKBAMHYI0 NPEOJIONCEHHOU 3a0aye hu3uuecKyio Mooeb, pazpeulams npooemy KaxK
Ha OCHOBE UMEIOWUXCS 3HAHULL O MENJIOBbIX SIGNEHUSX C UCNONb308AHUEM MAMEMAMUYecKo2o annapama,
Max u npu NOMouwU Memooo8 OYeHK.

DJIeKTpUUYeCKHe U MATHUTHBIE SIBJICHUSI

BbpInyCKHUK HAy4YUTCH:

® Pacro3HaBAaTh AIIEKTPOMArHUTHBIC SIBIICHUS U OOBSCHITh Ha OCHOBE UMEIOIIIUXCS 3HAHUIH
OCHOBHBIE CBOICTBA WJIM YCJIOBUS IIPOTEKAHUS 3TUX SIBJICHUI: dJICKTPU3AIUS TEJ, B3aUMOJICHCTBHE
3aps/IOB, JICKTPUUCCKUH TOK U €r0 ACHCTBUS (TEIIOBOE, XUMHYECKOE, MArHUTHOE), B3aHMO/ICHCTBHE
MarHMTOB, AJICKTPOMAarHUTHasI MHIYKIUs, IEHCTBHE MAarHUTHOTO TIOJIsI HA TIPOBOJHUK C TOKOM M Ha
JBIDKYIIYIOCS 3apsDKEHHYIO YaCTHILY, ISHCTBHE DIIEKTPHUYECKOTO TOJISl Ha 3apsDKEHHYIO YaCTHILY,
AIIEKTPOMATrHUTHBIE BOJIHBI, TPSIMOJIMHEIHOE pacTIpOCTPaHEHHUE CBETA, OTPAKEHHUE U MPEIIOMIICHHE CBETA,
JIMCTIEPCHUST CBETA.

® COCTaBJISITh CXEMBI AIIEKTPUUYECKHX IIETIEH ¢ MOCIIeI0BaTEeIbHBIM U TApAJICIIbHBIM COCAMHEHUEM
AJIEMEHTOB, pa3jinyas YCIOBHbIE 0003HAYCHUS JICMEHTOB JIEKTPHUYECKUX LENel (MCTOYHUK TOKa, KITFOY,
PE3UCTOP, PEOCTAT, JTAMIIOUKa, aMIIEPMETP, BOJIBTMETD).

® IICTI0JIF30BATh ONTHYECKUE CXEMBI JUIS TOCTPOSHHS N300paKEHUH B TUIOCKOM 3epKalie u
cobuparoiei JTuH3e.

® OIIHCHIBATh U3yYCHHBIC CBOMCTBA TEI M AJICKTPOMArHUTHBIC SIBJICHHS, UCTIONB3YsI (PU3NUCCKUE
BEJIMYUHBI: SJICKTPUYCCKUH 3apsi]l, CUjIa TOKA, JJIEKTPUIECKOE HAMPSHKEHHUE, DIIEKTPUICCKOE
COIIPOTHUBJICHUE, YICILHOE COMPOTHURIICHUE BEIIECTBA, pad0Ta AIMEKTPHUUECKOTO TOJIsl, MOIITHOCTh TOKA,
(OKYCHOE PAaCCTOSIHUE M ONITUYECKAs CHJIA JIMH3bI, CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJTUHA BOJIHBI U
9acTOTa CBETA; IPH OMMCAHUU BEPHO TPAKTOBAThH (PU3MUYCCKHIA CMBICI UCTIOJIb3YEMBbIX BEJTHUNH, UX
0003HAUCHHMSI U SIMHUIIBI U3MEPEHHUST; HAXOIUTh (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PH3HUUECKYIO
BEITUYMHY C JPYTUMHU BETUYMHAMH.

® AHATM3UPOBATH CBOMCTBA TEJ, ANEKTPOMArHUTHBIE SBIICHUS U MPOIIECCHI, UCIIONb3YS (U3UUYECKUE
3aKOHBI: 3aKOH COXPaHEHUS AIIEKTPUIECKOTO 3apsa, 3akoH OMa Juig yyacTka IenH, 3aKoH J[xoys-
Jlenia, 3aKOH MPSIMOJIMHEMHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETa; MPHU ATOM Pa3IUyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €70 MAaTEMaTHUECKOE BhIPAKEHHUE.

® [IPUBOJIUTH MPUMEPHI MTPAKTHUECKOTO MCTIOIH30BaHMS (PU3NIECKIX 3HAHUN O AIEKTPOMArHUTHBIX
SIBIICHUSIX

e peraTh 3aa4d, UCIOIb3ys Pu3ndeckre 3aKoHbI (3akoH OMa It ydyacTka 1enu, 3akoH Jxoyns-
JleHia, 3aKOH MPSIMOJIMHEITHOTO PacTpPOCTPaHEHHI CBETA, 3aKOH OTPAXKEHHUS CBETA, 3aKOH MPEIOMIICHUS
cBeTa) U (hOPMYIIbI, CBSI3bIBAIONINE (PU3NUECKHE BETUYHUHEI (CHJIa TOKA, DJIEKTPHUECKOE HAPsHKEHUE,
ANEKTPUIECKOE COMPOTUBIICHUE, YACIbHOE COMTPOTUBIICHHE BEIIECTBA, pab0oTa dIEKTPHUUECKOTO MO,
MOIIIHOCTh TOKa, (D)OKYCHOE PACCTOSIHUE U ONTUYECKas CHJIA JIMH3bI, CKOPOCTH YIEKTPOMArHUTHBIX BOJH,
JUTMHA BOJIHBI M YaCTOTA CBETA, (POPMYIIBI pacdera SJIEKTPUIECKOT0 COTIPOTUBIICHUS TIPH



MOCJICIOBATEIFHOM U MapaJUIeIbHOM COSIMHEHUH MPOBOIHUKOB): HA OCHOBE aHATN3a YCIOBHS 3a1a4l
3aIHCHIBATh KPATKOE YCIOBUE, BBIACIATH (PM3HMUECKUE BETMUMHBI, 3aKOHBI U (DOPMYITBI, HEOOXOIUMBIE
JUISL €€ PeIeHUs], IPOBOIUTH PACUYETHI M OIICHUBATh PEATBHOCTH IMOTYYCHHOTO 3HAYCHUS (PHU3UIECKON
BEITUYHHEI.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® LICNONB308AMb 3HAHUS 00 JJIEKMPOMASHUMHBIX ABIEHUAX 8 NOBCEOHEBHOU HCUSHU 0151 0becneyeHs]
bezonacnocmu npu obpaweHuu ¢ npUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, OJisl COXPAHEHUSL
300p08bs U COONIOOEHUSI HOPM IKOJIOSUYECKO20 NOBEOCHUsI 8 OKpYdcalowell cpede, NPUeooums NpumMepbl
BNUAHUSA DTIEKMPOMASHUMHBIX U3TLYYEHULl HA HCUBbLE OPCAHUIMbL,

® PA3IUYAMNb 2PAHUYBL NPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce00WULL XapaKmep
@YyHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl JNIeKMPU1ecKo2o 3apaoa) u 02paHuyeHHoCy
UCNOJIb308AHUS YACMHBIX 3aKOH08 (3akon Oma 01s yuacmka yenu, 3akoH [coyna-Jlenya u op.),;

® LICNONB308AMb NPUEMBL NOCPOEHUS PU3UUecKUX Mooenel, NOUCKA U POPMYTUPOBKU
00KA3amenbCms 8blOGUHYMbIX 2UNOMeE3 U MeopemuiecKux 8bl860008 Ha OCHO8e IMNUPULECKU
VCMAHOBNEHHBIX (PaKmos;

® HAXOOUMb A0EKBAMHYI0 NPEOJIONHCEHHOU 3a0aye huuueckyio Mooeb, pazpeuams npoodiemy KaKk
HA OCHOBE UMEIOWUXCS 3HAHULL 00 INEKMPOMASHUMHBIX ABIEHUAX C UCNOTb308AHUEM MAMEMAMUYECKO20
annapama, max u npu NOMOWU Memoo08 OYeHKU.

KBaHTOBBIE AIBIE€HHSA
BbpInyCcKHUK HAy4YUTCH:

® PacIIO3HABATh KBAHTOBHIC SIBJICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS NMPOTEKAHUS dTHX SBJICHUI: €CTECTBEHHAs U MCKYCCTBCHHAS PaJIMOAKTUBHOCTD, 0,
B- ¥ y-u3ITydeHus, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa M3TYICHUS aTOMa,

® OTTMCHIBATh U3YUYCHHBIC KBAaHTOBBIC SIBJICHHSI, UCTIONB3Ys (PHU3UUECKHE BETMIHHBI: MACCOBOE YHUCIIO,
3apsI0BOE YHCIIO, IEPHOJ MOJTypacnaaa, JHeprusi JOTOHOB; TIPH ONMCAHUH MTPABIIILHO TPAKTOBATh
(U3NIECKUN CMBICI UCTIONIb3YEMbIX BETMYMH, UX 0003HAUCHHSI U €IMHUIIBI H3MEPEHHUST; HAXOTUTh
(bopMyIbI, CBSI3BIBAIONINE TAHHYIO (DU3UYECKYIO BEJTHUUHY C IPYTUMU BEIIMYHMHAMHU, BHIUH CIISTh
3Ha4YeHUE (PU3NICCKON BEITMUNHBL;

® AHAJTM3UPOBATH KBAHTOBBIC SIBJIICHUS, UCIIOJIB3Ys (PU3NUECCKUE 3aKOHBI M ITOCTYJIAThI: 3aKOH
COXpaHEHHUS SHEPTHH, 3aKOH COXPAHECHUS DIIEKTPUIECKOTO 3apsi/ia, 3aKOH COXPAHEHHUSI MacCOBOTO YHCIIA,
3aKOHOMEPHOCTH W3JTy4CHUS U MOTJIONICHUS CBETa aTOMOM, IIPU 3TOM Pa3inyaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA M €r0 MaTEMATHIECKOE BHIPAKCHHE;

® Pa3JIM4aTh OCHOBHBIC MPU3HAKH TUIAHETAPHOW MOJICTTH aTOMa, HYKJIOHHOW MOJICITA aTOMHOTO
Aapa;

® [IPUBOIUTH TIPUMEPHI MTPOSIBIICHUS B IIPUPOJIE M MTPAKTUIECKOTO MCIIOIb30BaAHHMSI
PalMOaKTUBHOCTH, SICPHBIX U TEPMOSACPHBIX PEAKIINH, CIIEKTPaIbHOTO aHaIH3a.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® LICNOB308AMb NOTVYUEHHbIE 3HAHUS 8 NOBCEOHEBHOU JCUZHU NPU 0OpaujeHul ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEAMU (CHEMYUUK UOHUUPYIOWUX YACUY, 003UMEmp), OISl COXPAHEHUs
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEHUs 8 OKpYIcalowell cpede;

® COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX A0€p ¢ 0epheKmom maccol,

® IPUBOOUMb NPUMEPLL BIUAHUSA PAOUOAKIMUBHBIX UZTYUEHUL HA JCUBLE OP2AHUSMbL, NOHUMAND
nPpUHYUN Oeticmeusi 003UMempad U pasiuidams YCi08usl €20 UCHOb3068aAHUS,

® IOHUMAMb IKONO0SUHECKUE NPOOIEMbL, BOZHUKAIOWUE NPU UCTIONb308AHUU AMOMHBIX
INEKMPOCMAHYUU, U NYMU PEUeHUs: IMUX nPpooOIeM, NePCReKMUBbl UCNOIb308AHUS YNPABTAEMO20
MEePMOSIOePHO20 CUHME3d.

DJIEeMEHTBI ACTPOHOMMH

BhinycKHHUK HAy4YHTCS:

¢ yKa3bIBaTh Ha3BaHUs TutaHeT CONHEYHON CHCTEMBI, pa3inyaTh OCHOBHBIC MPU3HAKH CYTOYHOTO
BpallIeHUs 3Be3THOTO HeOa, nBmxenws JIynsr, CoNHIIA U TIIaHET OTHOCUTENLHO 3BE3/I;

® IOHUMAThH PA3TUYUS MEXKIY TeTHOLEHTPUYECKON U TE€OLIEHTPUUYECKOM CUCTEMaMU MUPa;

BhInyCKHHUK MOJIYy4YUT BO3MOKHOCTH HAYUYHThCS:

® yKazvleams obwue CEOUCMBEA U OMAUYUS NIAHEM 3eMHOU 2PYNNbL U NAAHEM-2USAHNO08, MAIbIX
men Conneunotl cucmemsl U 6OILUUX NIAHEM, NOIb308AMbCS KAPMOU 36€30H020 Heba Npu HAOII0OEHUX
38€30H020 Heba;



® paznuuams OCHO8HbIE XAPAKMEPUCMUKU 36€30 (pazmep, yeem, memnepamypa) COOmHoCUums yeem
38e30bl C ee meMnepamypou;

® pasiudams cunoniesvl o npoucxoofcdeHuu Conneynoii cucmembol.

CoaepikaHue pa3aejioB JMCHUIIIHHBI
ba3oBrlii ypoBeHb

BBenenue. @usuka u pusuveckne MeTOAbl MU3yUeHHUs] TPUPOIBI

®dwusuka — Hayka o npupoae. Ousnueckue Tena u siBineHus. Habmronenue n onucanmne Gu3ndeckux
apieHnid. dusndeckuii sxcriepuMeHT. MoienupoBanue siBJIeHU 1 00beKTOB Ipupoibl. Gusnueckue
BEJIMYMHBI U UX U3MEpEeHUE. TOUYHOCTh M MOTPEIIHOCTh U3MEPEHH. MexXyHapoIHasi CUCTEMA €IMHULL.
duznyeckue 3aK0Hbl U 3akoHOMepHOCTU. Du3nka u TexHuka. Hayunsiit metoq no3Hanus. Poiss ¢pusuku B
(opMHUpPOBaHUH €CTECTBEHHOHAYYHOU IpaMOTHOCTH.

Mexanu4yeckue siBJeHUsI

Mexannueckoe BrkeHue. MaTepuanbHas TOUKa Kak MOJeNb (PU3UYECKOTO TeNa.
OTHOCHUTENBHOCTh MEXaHUYECKOTo JIBIAKEeHHs. CrcreMa oTcuera. du3nueckue BeIMUNHbI, He00X0IuMbIe
JUIS. ONTCAHMSI IBUKEHUS M B3aUMOCBSI3b MEX/ly HUMU (IIyTb, IEPEMEILIEHNE, CKOPOCTb, YCKOPEHHE,
BpeMsi ABMKEHUS). PaBHOMEpHOE 1 paBHOYCKOpPEHHOE PSIMOJIMHENHOE IBUKeHue. PaBHOMepHOe
JBUKEHHE IO OKpYKHOCTH. [IepBsiii 3akoH HeroToHa n mHepuusa. Macca Tena. [lmoTHOCTS BemecTsa.
Cuna. Equanier cunel. Bropoit 3akon Herotona. Tpetwnit 3akon Herotona. CBoO01HOE MaieHHe Ted.
Cuna Tsoxectd. 3aKOoH BceMHUpHOro TsaroteHud. Cuna ynpyroct. 3akoH ['yka. Bec Tena. HeecomocTb.
CBs3b MEXK Y CUJION TSKECTH M Maccol Tena. lunamometp. PaBHonelicTByromas cuiia. Cuia TpeHus..
Tpenue ckonbxenus. Tpenue nokos. TpeHne B pUpoJIe U TEXHUKE.

Nmnynsc. 3akoH coxpaHeHus: uMITyabca. PeakTuBHOe ABukeHne. Mexanuueckas pabora.
MomHocTb. DHeprus. [loTeHunanbHas u KuHeTnueckas sueprus. [IpeBpaiienre o1HOTo BUaa
MEXaHHYECKOW PHEPTUHU B APYTroil. 3aKOH COXpPAHEHHS MOJTHOW MEXAaHUYECKOU SHEPTUH.

YcnoBus paBHOBECHS TBEPIOTO TeJIA, UMEIOIIETO 3aKPEIVIEHHYIO OCh IBM)KEHHSI. MOMEHT CHIIBI.

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI Teopuun

Crpoenue BemecTBa. ATOMBI M MOJIEKYIBI. TennoBoe ABUKEHHE aTOMOB U MOJIEKYII.
B3anmopeiictBrue (MpUTsHKEHUE M OTTAIKMBaHKUE) MOJIEKYIL. TeroBoe paBHOBecHe. Temrepatypa. CBs3b
TEMIIEpPaTypbl CO CKOPOCTHIO Xa0THUECKOI0 JIBMKEHUS yacTull. BHyrpenHss sneprus. Padora u
Terionepeiaya Kak CriocoObl M3MEHEHUs! BHyTpeHHeH sHepruu Tena. KonmuuecTBo TermioThl. 3aKoH
COXpaHEHUs U MPEBPAICHNS SJHEPTUU B TEIUIOBBIX Npoueccax. Mcnapenne u konaencauus. [loronienue
SHEPrUM MPU UCIIAPEHUU KUIKOCTH U BBIJCICHHE €€ MPU KOHJAeHcauuu napa. Kunenue. 3aBucumMocCTb
TeMIepaTypbl KUIIEHUS OT JaBiieHus. BiaxxHOCTh BO3yXa.

OCHOBBI TEPMOJAMHAMHUKHA

Pa6ora raza npu pacmmpenun. [Ipeo6pa3oBanus s3Hepruu B TEIUIOBBIX MalllnHax (apoBasi TypOuHa,

JIBUTATENh BHYTPEHHETO CrOpaHusl, peakTuBHbIN nBuratens). KIIJ[ TernnoBoit MaluHsL.
OCHOBBI JIEKTPOANHAMUKH

DeKTpUUYeCcKOoe MoJjie Kak 0coObli B Matepun. HanmpsbkeHHOCTD anekTpudeckoro moss. JleiicTBue
ANEKTPUYECKOTO MOJISL HA 3eKTpruueckue 3apsaapl. Kongencarop. DHeprust 3J1eKTpUYeCcKOTo MOJIs
KOHJIEHCATopa.

DnekTpuyeckuil ToK. ICTOYHUKH 31€KTPUUECKOTO TOKA. DIEKTPUUYECKas LIETb U €€ COCTaBHbIE
yacTi. HanpaBneHue u 1elicTBUS 3JIEKTPUYECKOro TOKa. HocuTenu 3nekTpuyeckux 3apsao0B B METaIax.
Cuna Toka. DIEKTpUUYECKOE HANPSHKEHUE. DIEKTPUUECKOE CONTPOTUBIICHUE POBOAHUKOB. EIMHUIIBI
CONPOTHUBIICHHUS. 3aBUCUMOCTb CUJIbI TOKA OT HalpsKeHUsl. 3akoH OMa Juisl yuacTKa Henu. Y AelIbHOe
conpotusiieHue. Peocrartsl. IlocnenoBatensHoe coennHeHne NpoBOAHUKOB. [lapamiensHoe coennHenne
MIPOBOJIHUKOB. PaboTa 31eKTpHUecKoro MmoJis Mo NepeMenieHHI0 MEKTPUUECKUX 3apa10B. MOLTHOCTb
ANEKTPUUECKOT0 ToKa. HarpeBanue npoBOAHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH [[xoymns - JleHna.
DNeKTpUUYeCKre HarpeBaTeNIbHbIE H OCBETUTENbHBIC TPrOophl. KopoTkoe 3aMmbikane. TOK B pa3mTUYHBIX
cpenax.

OCHOBBI 3JIEKTPOAUHAMMKH (IIPOI0JIKEHHE).
MarnuTHoOe 1moJie

B3aumopeiictBue TokoB. MarautHoe nose Toka. MarautHas unaykiaus. Cuna Amnepa. Cuna
JlopeHna.

DJIeKTPOMArHUTHAasI HHAYKIWS



SIBneHME ANEKTPOMArHUTHOM MHAYKIMUA. MarHUTHBINA MOTOK. 3aKOH IEKTPOMArHUTHOW MHIAYKLIUH.
[IpaBusio Jlenma. Camounaykuus. MHIyKTUBHOCTB. B3aMOCBSI3b 37EKTPUUYECKOTO U MarHUTHOTO MOJIEH.
DNEeKTPOMarHuTHOE TOJI€.

JIEKTPOMarHUTHbIE K0JIeOAHUsI U BOJIHBI

CBoboaHbIe KOIeOaHus B KoJiebaTenbHOM KOHTYpe. [lepros cBOOO HBIX 3JEKTPUIECKUX
Kosie6anui. [lepeMeHHBIN NEKTPUYECKUd TOK. I eHepupoBaHHEe IIEKTPUUECKON SHEPTUH.
Tpanchopmarop. [lepenada ameKTpUIeCcKO SHEPTUU. DIEKTPOMArHUTHBIC BOJIHBI. CBOMCTBA
AJIEKTPOMArHUTHBIX BoJIH. [IpuHunne! pagnocsssu. TeneBuaeHue.

Onruka
CBeToOBbI€ BOJIHBI.

CkopocTb cBETa U METO/bI €€ U3MEPEHHUS. 3aKOHbI OTPAKEHUS U MPEIOMIICHUs cBeTa. BoyiHOBBIE
CBOICTBA CBeTa: AucHepcHs, nHTepdepeHIus ceera, qudpaxmus ceera. Korepenrnocts. [lonepeunocts
CBETOBBIX BOJIH. [lossipusanus ceera.

DJIeMeHTbI TeOpPHH OTHOCUTEIbHOCTH

[TocTynatel Teopun oTHOCUTENBHOCTH. [IpuHIIMI OTHOCUTENbHOCTH DifHINTEIHA. [locTOsSHCTBO
cKkopocTH cBeTa. [IpocTpaHcTBO U BpeMs B CHIEIMaIbHOM TEOPUU OTHOCUTEIBHOCTHU. PenaruBucrckas
nuHaMuka. CBsI3b MacChl C DHEPTHUEH.

N3iayuyeHns u cnexkTpbl

Paznuunbie BUBI AIEKTPOMArHUTHBIX U3JIy4€HUN U UX IPAKTUYECKOE MPUMEHEHHNE: CBOMCTBA U
MpUMeHEeHHEe NH(PAKPACHBIX, YAbTPa(UOIETOBBIX U PEHTI€HOBCKUX H3aydeHui. [lkana
AIIEKTPOMArHUTHBIX U3TYYEHUH.

KBanroBas puszunka

I'unotesa [1nanka o kBantax. ®oTosddext. YpaBHeHue DiiHmTeiHa 11 Gotosdpdexra. DOTOHBI.
I'unoTtesa ae bpoitis 0 BOTHOBBIX CBOMCTBaX YacTull. KopmycKyIsipHO-BOJHOBOMW JTyaJIU3M.
CootHomenue HeonpeneiaeHHocTu [eiizendepra. Ctpoenue aroma. OnbiTel Pezepdopaa. KBantoBbie
nocrtynatsl bopa. Mcnyckanue u norjoiieHue ceera atomom. Jlazepsl.

Mogenu cTpoeHUs aTOMHOTO s1/Ipa: IPOTOHHO-HEUTPOHHAsI MOJENIb CTPOEHHSI aTOMHOTO s]1pa.
SAnepubie cunbl. JledekT Macchl U DHEPTHUS CBSI3U HYKJIOHOB B sijipe. SlnepHas sHepreTuka. BiusHue
HMOHU3UPYIOLIEH palnalliy HA )KUBbIE OpraHu3Msbl. Jl03a U31y4eHHus, 3aKOH PaJMOAKTUBHOIO pacnana u
€ro CTaTUCTUYECKHUM XapakTep. DIeMEHTapHbIEC YaCTHUIIbI: YaCTULbI U aHTHUYACTULBl. DyHIaMEHTalbHbIE
B3aMOJIEHCTBHUS.

Crtpoenue Bcenennoit

Crpoenue comHeuyHoi cucreMbl. Cuctema «3emust — Jlyna». OOmue cBenenust o Comnie (BUA B
TEJIECKOII, BpAllleHHEe, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEPATypa COJIHIIA U COCTOSIHUE BELIECTBA B HEM,
XUMHUYECKUH cocTaB). lcTouHMKY SHEpruu U BHyTpeHHee cTpoeHue Comnila. dusndeckas npupoaa 3Be3 1.
Hamra IManaktuka (coctaB, cTpoeHHe, ABMKeHUE 3Be3]] B ['anakTuke u ee Bpaienue). [Ipoucxoxaenue u
3BOJIIOLINS FaJaKTUK U 3BE3/.



Mecrto yuyeOHOro npeamera «@u3znka» y4eOHOM IJIaHe
N3yyenne ¢u3nku npeaycMaTpuBaeT BBeJdeHHe HA CTYNEeHH cpeaHero (IMOJHOIro) o0uero
o0pa3oBaHUs BYX YPOBHEW n3ydeHHs (pr3uku: 6a30BBIN U MPOUIBEHBIN.

Ha 6a3oBoM ypoBHe — 136 gacos (1o 68 gacos B 10 u 11 kiacce)

PacnpeneHeHHe 4JacCoB 110 pa3aciiaM Kypca

No Paznen kypca 10 kiace 11 kiace
1 Beenenne. @usnka u GpusnuecKkre METObI H3yICHUS 1

IPUPOIBI
2 MexaHuKa 19
3 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOM TEOPUHU. 13

OCHOBBI TEPMOAUHAMUKH
4 OCHOBBI AJIEKTPOIMHAMUKHU 22
5 MaruauTtHoe nojue 5
6 DNeKTpOMarHuTHast MHIYKIIHUS 6
7 DNeKTpOMarHUTHbIE KOJIEOAHUsI U BOJIHbI 21
8 OnTuka 21
9 KBanrtoBas ¢usuka 24
10 | Crpoenue Bcenennoii(*)
11 | IloBTOpeHue 2 2

Hroro 68 68

*B cBsi3u ¢ TeM, uto ¢ 2017- 2018 yueOGHOTO TOZ1a BBOAUTCS OTIEIBHBIN MPEAMET «ACTPOHOMUS,
cunTar HeoOxoauMbIM pasnaen «Ctpoenne BeeneHHoi» He n3ydaTh Ha ypokax (U3UKH, a U3ydaTh Ha
YpPOKax aCTpOHOMHH.



Y4eOHO-MeTOANYECKUHA KOMIJIEKT:

J Msikumes I'.51. @usuka: 10 kn./T". S. Mskumes, b. b. Byxosues, H.H. Cotckuii. — M.:
IIpocsewienue, 2016

J Mskumes I'. ., [TerpoBa M. A. ®usuka: 11 knacc: yueOHuK: 6a30BbIi ypoBeHs / I'.5. Msikuies,
M. A. Ilerposa, O. C. YroasHUKOB U JIp. - 3-€¢ u31., crepeotun. — M.: [IpocBemenue, 2021.

J Tuxomuposa C.A., AABopckuit b.M. ®uzuka 10 knacc, M.: Muemosuna, 2009

. [MMaxmaeB H.M. ®usndeckuii SKCIIEPUMEHT B CPEAHEH 1IKoJIe: MexaHuka. MosekyinspHas pusuka.
OnexkrpoauHamuka — M.: [Ipocsemenune, 1989

. A. E. Mapon, E. A. Mapon «®wu3uka 10 knace. Junakrudeckue marepuaiib». «JIpoda» Mocksa
2005 1.

e [lapdentreBa H.A. COopHuk 3a7a4 no pusuke: 6a30BbId U mpodwr. yposuu: st 10-11 k.
obmeoopazosart. yupexaenuit / H.A. TlappentreBa — M.: [Ipocsemenue, 2007

JlonoiHUTeILHAS JTUTEPATypa AJs yUUTeJIs:

e Manunauna A.H. CoopHuk Bonpocos u 3a1a4 o ¢usuke: g 10 — 11 . obmeoOpasosar.
yupexienuit — M.: [Ipocsemnienue, 2002.

e [llaxmaeB H.M. ®u3ndeckuil 3KCIEPUMEHT B CpeiHEN mKoje: Mexannka. MonekyisipHast
¢duzuka. DnekrpoauHamuka — M.: [Ipocsemenne, 1989

e Huxudopos I'.I'. [lorpemnoctu n3MepeHuil npu BHINOJIHEHUN 1a00paTOPHBIX paboT Mo gusuke. 7
— 11 k1. — M.: poda, 2004.

e Mapon E.A., Mapon A.E. Onopnsie koHCIeKTHI U nuddepeHimpoBannble 3a1a4u no ¢pusuke. 10
kiacc. Kaura mg yaurens. M.: IIpocsemenue, 2008

e [llunos B.®. ®uzuka: 10-11 ki1.: moypoyHOE MIaHUPOBAHUE: KHUTA JUIs yuuTens — M.:
[Ipocemienue, 2007

JlonoaHUTeIbLHAS JUTEPATypPa AJs yYalUXCcs:

e Xyropckoit A.B., Xyropckas JI.H. YBnekarenbnas pusuka: COOpHHUK 3aJaHU U OMBITOB IS
ITKOJLHUKOB U a0UTypueHTOB ¢ oTBeTamu. — M: APKTH, 2001.

e DKcrnepuMeHTaIbHBIC (pr3mdeckue 3amaun / aBT.-cocT.: C. B. Typynraes, FO. B. Mockanés, 1. 10.
['ymun, A.JIL SkoBaeB — SApocnaib, 2006.

e Camotinenko [1.1. ®usuka B kpoccBopaax — M.: JIpoda, 2004.

e EID 2009. ®uzuka. GenepanpHblii 0aHK 3K3aMEHAIIMOHHBIX MaTepuasioB / ABT.-cocT. M. 1O.
Hemunosa, . . Hypmunckuii. — M.: Dkemo, 2009.

CaiitbI:
e JlemoHcTpanumoHHbIe BapraHThl TecToB EI'D http://www.edu.ru/moodle/
e Actpodusnyeckuii moptai http://www.afportal.ru/
e T'otoB k EI'D http://www.gotovkege.ru/testfiz.html



