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IMosicuuTeILHASA 3aNIMCKA

Pabouass mporpamma mo ¢usuke ampecoBaHa i ydamuxcs 11 kmacca MBOY «Jlecnas
COIll», cocTaBieHa Ha OCHOBAaHUU CIIEAYIOIIUX HOPMATUBHO-IIPABOBBIX JJOKYMEHTOB:

e TpebOoBaHuii K pe3ynbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOTrpamMMbl CPETHETO
obmero o6pazoBanus (OOIl COQO), nmpencraBieHHbIX B DenepaJbHOM TOCYAapCTBEHHOM
obpazoBarensHoM crangapte (PI'OC) cpeanero obmero odpazosanus 2012 roxa;

e [IpumepHoii ocHOBHOI 00pa30oBaTeNbHOI MPOrpaMMbl CPETHETO 00I1Ier0 00pa3oBaHusl.

o ®denepanbHOIO MepeyHs: y4eOHUKOB;

e (OcHOBHOI 00paszoBaTeNbHON MpOrpaMMbl cpeaHero odmero obOpaszoBanus MBOY «Jlecnas
COIll»;

e VyeoHoro mana MbOYVY «Jlecnas COLL»

e [lonoxenus o paboueil mporpamMMe y4eOHBIX MPEIMETOB, KYpCOB B MYHHUIUIAIHLHOM
OromxeTHOM 0601Ie00pa3oBaTenbHOM yupexaenun MbOY «Jlecnas COLLDy;

e ABrtopckoii porpammbl @usuka. Paboune nporpammel. [IpeamerHas nuHus y4eOHUKOB CEpUU
«Knaccuueckuit Kypey. 10—11 «xmaccel : yueO. mocobme s oOmeoOpa3oBar.
opranuzanuii / A. B. lllatanuna. - M. : IIpocBemenue, 2017. - 81 c.

e Meronuyeckoro mocobmst «Peanmuzanus o00pa3oBaTeNbHBIX NpOrpaMM TI0  (QU3UKE C
UCIIOJIb30BaHUEM 000py/oBaHus JeTcKkoro TtexHomapka «llIkonbHbll kBanTOpuym» 10-11
KJIACChD»

e Meroauueckue PEKOMEHIalluH 1o CO3aHUIO0 u (yHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHbIX OPraHU3alUAX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH W MalbIX
ropojiax, LIEHTPOB 00pa30BaHUsl ECTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKON HalpaBlIeHHOCTEN
(«Touka pocta») (YTBep)kaeHbl pacnopsbkeHrneM MunucrepcTBa npocelieHus: Poccuiickoit
Oenepanun ot 12 ssuBaps 2021 1. Ne P-6).

[Tporpamma paccumtana Ha 68 u/rox (2 vac/Hen.) B COOTBETCTBHH C Oa3UCHBIM y4eOHBIM
wianoM MBOYVY «Jlecnas COLL»

ITepedyenb y4eOHO-MeTOAHYECKHUX CPEICTB 00y4YeHHsI.

B cocTaB yueoHo-MeToauueckoro kommjiekra (YMK) o ¢usuke mis 11xmacca BXOIAT:
o @usuka. 11 knacc. Yue6nuk. Knaccuueckuit kypc. (aBtopsl: I'.Sl. Msxkues; b.b. bByxosues,
H.H. Cotckuii nox pea.H.A. ITapdentreBoit) M.: Ilpocemienue, 2020

e Terpanp ans nabopatopHeix padot. 11 kiacc. M.: Ilpocsemenue, 2018. H. A. IlapdenTrena.

e (COopHnuk 3ama4 no pusuke. 10 — 11 kmace. M.: [Ipocsemenne, 2020.

o ®usuka. [loypounsie paspabdorku 11 kmacc. I[locobue nnst obmeooOpa3zoBar. opraHu3aIuil

IO. A. Caypos. — 3-e u3g. M.: IIpocsemienne, 2017- 274c¢
e @uszuka. CamMoCTOATENbHBIE U KOHTPOJbHBIE paboThl. 11 kmacc: yueOHoe Ilocobue nms
oOuieooOpa3zoBaT. opraHu3anuii: 6a3oBblii U yriayonenssiii ypoBuu/ E.E.EprotkunlO C.T.
Eprotkuna:- M. Ilpocsemenune. 2020 -95c:mi. — (Knaccuuecknii Kypc)
e DIJIEKTPOHHOE MPUJIOKEHUE K YIEOHUKY.
OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA

dusmka, Kak Hayka o HauOojee OOIIMX 3aKOHAX MPHUPOJIBI, BHICTYNAs B KauyecTBE y4eOHOIO
mpeaMera B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIQ[ B CHUCTEMY 3HAHHH 00 OKPYXKaromeM MHpE.
[IkonbHBIA Kypc (PU3UKU - CUCTEMOOOPA3YIOIIUI IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MUECKUE 3aKOHBI JIKAT B OCHOBE COJCPIKAaHUS XHMHHU, OHMOJIOTHH, (U3UIECKON
reorpauu U aCTPOHOMUHU.

W3yuenne Qu3uku sBIsSETCS HEOOXOAMMBIM HE TOJIBKO ISl OBJIAJCHHUS OCHOBAMH OJHOW W3
€CTECTBEHHBIX HAyK, SBJISIOIIEHCS KOMIIOHEHTOM o0Imiero oOpa3oBaHus. 3HaHuE (QU3UKH B €€
HUCTOPHYECKOM PAa3BUTHH TIOMOTAeT UEIIOBEKY IMOHATH TMporecc (HOPMUPOBAHHS  IPYTUX
COCTABJISIFOLINX COBPEMEHHOM KyNbTyphl. |'yMaHuTapHO€ 3HaueHUE (U3UKU KaK COCTaBHOM yacTu
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obmiero 0Opa3oBaHUs COCTOMT B TOM, YTO OHA CIIOCOOCTBYET CTAaHOBJICHUIO MUPOTIOHMMAaHHUS H
Pa3BUTHIO HAyYHOT'O CIOCO0Aa MBINUICHHUS, MO3BOJISIONIETO OOBEKTUBHO OLIEHUBATh CBEACHUS 00
okpyxaromeM mupe. Kpome Toro, oBnageHue OCHOBHBIMH (PU3WYECKUMH 3HAHUSIMH Ha 0a30BOM
YPOBHE HEOOXOIMMO MPAKTUYECKH KAXKJIOMY YEIOBEKY B COBPEMEHHOM JKU3HHU.

Jns pemenus 3amady  (GOPMUPOBAHHUS OCHOB HAYYHOIO  MHUPOBO33PEHMS, Pa3BUTHUSA
MHTEIJUIEKTYaJIbHBIX CIIOCOOHOCTEH M TO3HABAaTENbHBIX MHTEPECOB IIKOJBHUKOB B IpoLEcce
M3y4yeHUs] (U3UKH OCHOBHOE BHHUMaHHUE CJEIyeT YACNATh HE CTOJIbKO Mepelaye CyMMBbI TOTOBBIX
3HAaHUH, CKOJBKO 3HAKOMCTBY C METOJIAaMH HAy4YHOTO MO3HAHHS OKPYXKAIOIIEr0 MHpa, MOCTAHOBKE
po6ieM, TpeOYIOIIKX OT YYaIIUXCsl CAMOCTOSTENIbHOM NEATEIbHOCTH 110 UX Pa3peLIeHHIO.

Hesn n3yuenus: GuU3MKU B cpeiHeit (MOTHON) IKoIe:

— ¢opMupoBaHue y OOY4YaIOIIMXCS YBEPEHHOCTH B LIEHHOCTH OOpa3oBaHUS, 3HAYMMOCTH
¢bu3nUIecKUX 3HAHUHN TSl KOKAO0TO YEIOBEKa, HE3aBUCUMO OT €T0 MPo(heCCHOHAIBHON AeITEIbHOCTH;

—— OBJIaJICHHME OCHOBOIOJIATAIOMIMMH  (PU3UYECKUMH 3aKOHOMEPHOCTSMH, 3aKOHaMU U
TEOpUSAMHU; pacliupeHue o0bEMa HCIHOJIb3yeMbIX (U3MUYECKUX TMOHATHH, TEPMHUHOIOTHU U
CUMBOJIMKY;

— mnpuoOpeTreHre 3HaHUN O (PyHIAMEHTaIbHBIX (PU3UUYECKHX 3aKOHaX, JIEKAIIUX B OCHOBE
COBpEMEHHOW (U3NYECKOW KapTHHBI MHpPa, O HanOoJiee BaXKHBIX OTKPHITHUSX B 00JACTH (DU3HKH,
OKa3aBIIIMX OMPEEIAIONIee BIMSIHUE HA PA3BUTHE TEXHUKUA M TEXHOJIOTHH; IIOHUMaHUE (HPU3UICCKOM
CYIIIHOCTH SIBJICHUH, HA0JI01aeMbIX BO BeeneHHoi;

— OBJIaACHHUEC OCHOBHBIMHM MCTOAAMHU HAYYHOI'0 IIO3HAHUA TPHUPOABbI, HCIIOJIB3YEMbIMU B
(1)1/131/11(62 Ha6J'IIOI[eHI/IC, OIIMCAHHUC, U3MCPCHUC, BBIJABHIKXCHHUC T'MIIOTC3, IIPOBCACHUC SKCIICPUMCHTA,
OBJIAACHUC YMCHUSAMU O6pa6aTI)IBaTI) AAHHBIC SKCIICPUMCHTA, OOBICHATH IMOJIYYCHHBIC PE3YJIbTAThI,
YCTaHABJIMBATb 3aBUCHUMOCTHU MCKIY (bI/ISI/I‘IeCKI/IMI/I BCJINMYHMHAMH B Ha6J'IIO,I[aeMOM SABJICHHUH, OCJIATh
BBIBOJBI,

— OTpa6OTKa YMCHUS pCIIATh (1)I/ISI/I‘IGCKI/IG 3aiavU pa3HoOro YpOBHS CIIOKHOCTU;

— TpHOOpETEHHUE OIbITa Pa3HOOOPA3HOU JEATEIILHOCTH, OTBITA TO3HAHHS M CAaMOTIO3HAHMS,
YMEHHUI CTaBUTh 3a/layd, peliaTh MpoOJIeMbl, MPUHUMATh PEIICHUS, HCKaTh, aHAIM3UPOBATH U
oOpabaTeiBaTh WHGOPMAIUIO; KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMIA), WMEIOIUX
YHUBEPCAIbHOE 3HAUEHHWE: KOMMYHUKATHBHBIX HABBIKOB, HAaBBIKOB COTPYJIHHUYECTBA, HABBIKOB
M3MepeHull, HaBBHIKOB A(P(GEKTUBHOIO U O€30MacHOr0 HCIOJB30BAHUS PA3THUYHBIX TEXHUYECKUX
YCTPOMCTB;

—— OCBOEHHE CIIOCOOOB HCIONB30BaHUSA (UINYECKUX 3HAHUW IS PEIIeHUs MPAKTUYECKUX
3a/1a4, Juist OOBSICHEHHS SIBIICHUN OKPYKAIOIIEH JeHCTBUTETLHOCTH, JJI 00ecriedeHus: 0€30MacHOCTH
KU3HHU U OXPAHBI TPUPOIBL;

— pPa3BUTHUE MO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH B
nporecce NpUOOpPEeTeHUs] 3HAHMHW C HCIOJIb30BAaHUEM pa3IMYHBIX HMCTOYHHKOB HMH(OpPMALUU U
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUH; YyMEHHH ¢GopMyaupoBatb U OOOCHOBBIBATH
COOCTBEHHYIO TMO3MLMIO MO OTHOLIEHHIO K (PM3WYECKOM HH(pOpMaluu, MOIyd4aeMOW M3 pPa3HbIX
HCTOYHUKOB;

— BOCHHUTaHHUE YBAXHUTEIHHOI'O OTHOIIEHHS K YUEHBIM U UX OTKPBITHIM; UyBCTBA FOPIOCTHU 3a
POCCHICKYIO (PU3NYECKYIO HAYKY.

OcCoOeHHOCTD  TIeNiernioaranus it  0a30BOrO  ypPOBHS COCTOMT B TOM, YTO OOy4YeHHE
OpPHEHTUPOBAHO B OCHOBHOM Ha (OPMHpOBAaHHE y OOydaromuxcs oOuell KyJbTypbl U HAay4YHOIO
MHPOBO33PCHUA, HA UCIIOJIBE30BAHNEC IMOJTYYCHHBIX 3HAaHUH 1 YMeHI/Iﬁ B HOBCG}IHGBHOﬁ JKHU3HU.

OcoOeHHOCTh LeNIenoNarauus Uil yeayOiéHHo20 YPO6Hs COCTOMT B TOM, YTOOBI HalpaBUTh
NeSITeNIbHOCTh CTApIIEKIIACCHUKOB Ha MOJATOTOBKY K Oyayiiel mpodeccnoHanbHOM 1eATelbHOCTH, Ha
¢dopMHUpoBaHHE YMEHHH W HaBBIKOB, HEOOXOIMMBIX JJISI MPOJOJDKEHUS OOpa3oBaHMSA B BBICHINX
y4eOHBIX 3aBEJICHHUSIX COOTBETCTBYIONIEro mMpoduis, a TakKe Ha OCBOEHHWE O00bEMa 3HAHUU,
JOCTaTOYHOTO ISl IPOIOJIKEHUsI 00pa30BaHMs U CaMOOOPa30BaHMUS.

Copepxanue Kypca GU3MKH B IpOrpaMMe CpeIHEero od1ero oopa3oBaHus CTPYKTypUpYeTCs Ha
OCHOBE (PM3MUYECKUX TEOpPUH W BKJIIOYAET CIEAYIOIIME pa3Jesibl: HAayYHBIH METOJA IO3HAHMA
npupoabl, MEXaHUKa, MOJICKYJIAPHAasA (1)I/I3I/IKa U TCpMOJWHaMHKa, JJICKTPOAUHAMUKA, Koje0aHus u
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BOJTHBI, ONITHKA, CIICIIHATIbHAS TEOPHSI OTHOCUTEIBHOCTH, KBAHTOBAs (PH3HKa, CTPOCHUE BeeneHHOM.
Jlist peanuzanuy MporpamMMbl TUIAHUPYIOTCS ciienyionme (popMbl OpraHu3aiuu yu4eoHoro

npoiuecca: GpoHTaIbHBIC, KOJUICKTUBHBIE; TPYIIIOBBIC; padOTa B MMapax; HHIUBUIYaIbHBIC.

B npenonaBanuu npeamera OyayT MCHOIB30BATHCS CIEAYIOIINE TEXHOIOTUN U METOIBL:

JMYHOCTHO-OPUEHTUPOBAHHOE 00y4UCHHUE;

npobieMHoe 00ydeHue;

muddepeHpoBaHHOE 00yUCHNE;

TEXHOJIOTUHM 0OyUEHHs Ha OCHOBE PELICHHS 33/a4;

METObI HHIUBUIYaJIbHOTO O0YUYCHHUS;

®opmbl KOHTPOJIsA. OcoOeHHOE 3HAYCHHE B MPENOJaBaHUM (PU3MKH HMEET IIKOJbHBIN

(Gu3NYeCKUid  DKCIIEPUMEHT, B  KOTOPBIH BXOIAT  JIEMOHCTPAI[MOHHBIA  OKCIIEPUMEHT U

cCaMOCTOSITeNIbHBIE JTabopaTOpHbIe pabOTHl ydaluxcs. ITH METOJbl COOTBETCTBYIOT OCOOCHHOCTSAM

(bU3UYECKOI HAyKH.

B mporecce mpoxokIaeHHs MaTepHalia OCYIIECTBISICTCS IPOMEXYTOUYHBIH KOHTPOJb 3HAHUN H

YMEHHUH B BUJIE CAMOCTOSITEIILHBIX Pa0OT, TECTOBBIX 33JJaHU/, B KOHIIE KaXJIOTO pa3Jiesa MPOXOJUT

KOHTPOJIb B BHJE 3a4€TOB WJIM KOHTPOJBHBIX paboT. Bcero mo mporpamme mpeaycMOTPEHBI 5

TEMAaTHYECKUX KOHTPOJIBHBIX pabdor, 10 maGopatopHbix paboT. B aBTOpCKOM TeMaTHyecKoM

TUTAHUPOBAHUHM KOHTPOJIbHBIE Pa0OTHl HE TMPEIyCMOTPEHBI, HO OHU HEOOXOIUMBI JJISi KOHTPOJIS

yPOBHS 3HaHM ydanuxcsi. KoHTpoibHBIE pabOThI B3ATHI M3 MOCOOMs, KoTopoe BXomuT B YMK

Knaccuuecknii kypc ®usmka. CamocTosTenbHBIE M KOHTPOJBHBIC PaboThl. 11 Kiacc: ydeOHOE

[Tocobue s 061meooOpazoBar. opranu3aiuii: 6a3oBblil u yriayonennsiii yposau/ E.E.EproTkun

C.I'. Eprotkuna:- M. IIpocsemenue. 2020 -95c:un. — (Knaccuueckuii kypc)

PA3JIEJI 1. Ilnannpyemble pe3y/ibTaThl OCBOCHUSI Y4€OHOI0 IIpeaMeTa
IInanupyemsblie o0pa3oBaTe/bHbIE Pe3yIbTAThI

JlesarenbHOCTh 00pa30BaTENBHOIO YUPEXKICHHUs 00Ilero odpa3oBaHus B 0OyueHHM (U3UKE B
cpenHel (MOJTHOM) MIKOJIe MOJKHA ObITh HANpaBJICHA HA JOCTHIKCHHE OOYYAIONIMMUCS CIICTYIONUX
JINYHOCTHBIX Pe3yJbTaTOB:

—— yMEHUE yNPaBIATh CBOECH MO3HABATEIBHOM EATEIBHOCTBIO;

— TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCJIE CaMOOOpa3oOBaHMIO, Ha
NPOTSDKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHUE K HEMPEPbIBHOMY OOPa30BaHUIO KaK YCIOBHIO
yCHENHON npodeccuoHaNbHON U 0011IeCTBEHHOM e TENIbHOCTH;

— YMEHHE COTpPYJHHYATh CO CBEPCTHUKAMH, ACTBMHU MIAJALIETO BO3PACTa, B3POCIBIMHU B
o0pa3oBaTenbHOM, yueOHO-UCCIIe0BATEIbCKOM, MPOEKTHON U IPYrUX BUJAX IEATEIbHOCTH;

— c(opMHUPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyK{; OCO3HaHME 3HAYMMOCTH HAyKM, BJIAJCHHUsS JOCTOBEpHOM HHQOpManuel o meperoBbIX
JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 00 yCTpoicTBE MHpa U 00IIECTBA; TOTOBHOCTh K HAYUHO-TEXHUYECKOMY TBOPUECTBY;

—— YyBCTBO FOPJIOCTHU 32 POCCUNCKYIO (U3NUYECKYIO HAYKY, TYMaHU3M;

— TIOJIOKUTEJIBHOE OTHOILIEHUE K TPy, LIEJIEYCTPEMIEHHOCTB;

—— JKOJIOTHYECKask KyJlIbTypa, Oepe’kHOe OTHOIIEHUE K POJHOM 3eMile, IPUPOJIHBIM OoraTcTBam
Poccun m Mupa, moHMMaHHE OTBETCTBEHHOCTH 3a COCTOSHUE MPHUPOAHBIX PECYpCOB U pa3zyMHOE
IIPUPOIONOIB30BAHUE.

MeranpeaMeTHbIMH Pe3yJIbTATAMM OCBOEHHUS BBIMYCKHUKAMH CpelAHEN (MOJHOM) MIKOJIBI
MIPOrpaMMBI 110 (PU3UKE SIBIISIOTCS:

Ocsoenue pe2ynisimusHbIX YHUBEPCANbHBIX YUEOHbIX 0eUCmEUL:

—  CaMOCTOATEIBHO ONPEIEIATh LENH, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 3371a4l B 00pa30BaTENbHOM JEATETbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

— OILIGHHMBAaTh pECypchl, B TOM 4HCI€ BpeMs M JApyrue HeMaTephalibHble pEeCypcChl,
HE00XOAUMBIE ISl TOCTHIKEHHUS TIOCTABIEHHON paHee LeNH;

— COIIOCTaBJIATH HUMCHOIIUECSA BO3MOXHOCTU H H606XO}II/IMI)IC JJI1 JOCTHXKECHUA 1LEIN
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pecypchl;

— OIpeneisaTh HECKOJIBKO IMyTEH TOCTHKEHUS IOCTaBIEHHOW LIENH;

—— 3a/1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO OIPENEIUTh, YTO IeJIb JOCTUTHYTA;

—— COIIOCTAaBJIATh NOJyUYEHHBIN PE3YJIbTAT AEATEILHOCTH C IOCTaBICHHOM 3apaHee 1EIbIo;

— OLEHUBATh IOCIEACTBUS TOCTUKEHUS MOCTABJICHHOW LIETU B AESITEIBHOCTH, COOCTBEHHOU
KHU3HU U JKU3HU OKPYKAIOMIUX JIIOICH.

OceoeHue no3HasamenbHblX YHUBEPCAIbHBIX YUeOHbIX OelUCmEUll.

— KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMALIUIO C PA3HBIX MO3ULIUN;

— pacmo3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUUS B HH()OPMALMOHHBIX HCTOUHUKAX;

— MHCIOJIb30BaTh pa3/IMYHbIE MOJEIbHO-CXEMAaTUUECKUE CpEACTBA JJs  IPEACTaBICHUS
BBISIBJICHHBIX B MH(DOPMAIIMOHHBIX UICTOYHUKAX MTPOTUBOPCUHIA;

—— OCYIIECTBIJISITh Pa3BEPHYTHII MHPOPMAIIMOHHBIN MMOUCK U CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHbIE U MTO3HABATENIbHBIC) 33]1a4H;

— HCKaTh U HaXOJUTh 000OIIEHHBIE CITIOCOOBI PEelICHUs 3a/1a4;

—— TMPUBOAUTH KPUTHUYECKHE apPIyMEHTHI, KaK B OTHOLIEHUH COOCTBEHHOTO CY)KJIEHUS, TaK U B
OTHOILIEHUU JECUCTBUM U CYKIAEHUN IPYroro 4ejl0BeKa;

—— aHaJTU3UpOBATh U MIPEOOPA3OBHIBATH pOOJIEMHO-TIPOTUBOPEUUBEIE
CUTYaIluH;

— BBIXOJUTh 3a PAMKH Y4eOHOro NpeaMeTa U OCYUIECTBIIATH II€JICHAIIPABICHHBIM IOUCK
BO3MO>XHOCTH IIMPOKOT0 IEPEHOCA CPEICTB U CIIOCOOOB JCHCTBUS;

— BBICTpPaUBaTh MHJUBUIYaJIbHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OrpaHUYEHUS
CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

—— MEHATH U YAEPKUBATh pa3HbIE O3UIMH B TIO3HABATEIBLHOM 1€ATEIHHOCTH (OBITh YIEHUKOM
u yuurteneMm; GpopMyrupoBaTh 00pa30BaTEIbHBIN 3aPOC U BBINOJHATH KOHCYJIbTATUBHBIC (DYHKITUH
CaMOCTOSITENIbHO; CTaBUTh MpoOieMy W paboTaTh Haj €€ pelleHHueM; YIPaBIsATH COBMECTHOM
[I03HABATEJIbHOM I€ATEIbHOCTHIO U IOTUUHSTHCS).

Kommynuxamusnvle ynugepcanvhvie yuebHvle Oeticmeus.

—— OCYILECTBIATH JEIOBYI0 KOMMYHHMKAIMIO, KAK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMHU (KaK
BHYTpH 00pa30BaTeJIbHOM OpraHu3aluy, TaK 1 3a € MpeenaMu);

— TpU OCYIIECTBIEHUH TPYNIOBOH pPAaOOTHI OBITh Kak PYKOBOJUTENEM, TaK M YIEHOM
MIPOEKTHOM KOMaHAbl B Pa3HBIX pOJSIX (TeHepaTopoM UM, KpPUTUKOM, HCIOJIHUTEIEM,
MPE3EHTYIOLUM U T. 11.);

— Ppa3BEpHYTO, JIOTMYHO M TOYHO M3JaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MTUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(QIMKTOTEHHbIE CUTYAllMU U MPeA0TBpaIlaTh KOH(MIUKTHI JO UX aKTUBHOM
¢a3bl;

— COIVIacOBBIBATh TMO3MLMHU YJIEHOB KOMaHJbl B Iporecce pabdoThl HaJa OOIMIKM
MIPOYKTOM/pEIIEHUEM;

— TPEICTABIATh MyOIUYHO PE3yIbTaThl MHAMBHAYAIBHON M TPYHIOBOW AESITETLHOCTH, KaK
nepeJl 3HaKOMO#, Tak U Nepe]] HE3HAKOMOW ayIUTOpUEH;

— mnoadupaTh MapTHEPOB [UISL  JEJIOBOM KOMMYHMKAIIMM, UCXOAS U3 COOOpaKeHHIt
PE3yNbTaTUBHOCTH B3aUMOJICHCTBUS, a HE TMYHBIX CUMIIATHIA,

— BOCHPHUHHUMATh KPUTHUECKHE 3aMEUaHHs KaK pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO U €MKO (OpMynHpOBaTh KaKk KPUTHYECKUE, TaK U OJOOpHUTENbHBIE 3aMeYaHHs B
azipec APYrux Jojed B paMKax JIeJIOBOW M 0Opa3oBaTelbHON KOMMYHUKAIMH, U30eras Mpu 3TOM
JTIUYHOCTHBIX OLEHOYHBIX CYXKIECHUH.

I[IpenmMeTHBIMH pe3yJIbTATAMH OCBOCHHS BBINYCKHUKAMH CpelHeW (TIOJMHOM) IIKOJIBI
MpOrpaMMsl 1o ¢pu3HKe Ha 6a30BOM YpOBHE SIBIISIIOTCS:

— c(opMUPOBAaHHOCTh MPEACTABICHUNA O 3aKOHOMEPHOW CBSI3M U IO3HABAEMOCTH SIBICHUH
IpUPOJIbl, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHUS; O POJIM U MecTe (U3UKU B COBPEMEHHON HAay4HOIl
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KapTUHE MHpa; TMOHUMaHue poyin (Gu3Mku B (HOPMHUPOBAHMHM KPyro3opa u (PyHKIIMOHAIBHON
T'paMOTHOCTH YCJIOBCKA AJId PCUICHUS IMPAKTUYCCKUX 3aaaY,

— BIJIaJIEHUE OCHOBOIOJIAraloUMu (U3NYECKUMU MOHITHIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMU
U TEOPHUSIMU; YBEPEHHOE M0JIb30BaHNE (U3HUECKON TEPMUHOJIOTUEN i CHMBOJIMKOI;

— c(hOpMUPOBAHHOCTh MPEACTABICHUI O (QU3NUECKOW CYIIHOCTH SIBJICHUH PUPOJIBI
(MexXaHUYECKHX, TEIJIOBBIX, JIEKTPOMATHUTHBIX U KBAaHTOBBIX), BUAAX MaTepHUH (BEIIECTBO U MOJE),
JBIKEHUU KaK CIOCOOE CYIIECTBOBAHUS MAaTEpPHU; YCBOCHHE OCHOBHBIX MJIEM MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSI O CTPOCHUHU BEILECTBA, JIEMEHTOB 3JIEKTPOJUHAMUKY U KBAHTOBOM (U3UKH;
OBJIAJICHHEC MOHSATUIHBIM allapaToOM U CUMBOJIMYECKUM SI3BIKOM (PU3UKH;

— BJQJICHUE OCHOBHBIMH METOJaMU HAy4YHOIO I103HAHMs, HCIHOJIb3yeMbIMH B (QU3UKE:
HaOJI0ICHNE, ONMCaHKe, U3MEPEHUE, FIKCIIEPUMEHT; YMEHHUs 00pabaThiBaTh pe3yabTaThl H3MEPEHU,
oOHapyKuBaTb 3aBUCHUMOCTb MEX1y (U3UUYECKUMHU BEJIWYMHAMH, OOBACHATH IOJTY4YEHHBIE
pe3yJIbTaThl U AENaTh BbIBOBL;

— BIJIQJICHUE YMEHMSMU BBIJBUIaTh TUIIOTE3bl HAa OCHOBE 3HAHUSA OCHOBOIIOJAraroIIUX
¢u3NYeCKUX 3aKOHOMEPHOCTEH W 3aKOHOB, IMPOBEPATh HX HKCHEPUMEHTAIBHBIMH CPEICTBAMH,
(dbopMynMpys LeJb UCCIIEAOBaHUS, BIaJCHUE YMEHUSIMU ONUCHIBATh U OOBSACHATH CAMOCTOSITEIBHO
IIPOBE/ICHHBbIE  SKCIIEPUMEHTHI, AHAIM3UPOBATh  PE3YJIbTaThl  IOJIYYEHHOM  HM3MEpHUTENbHOM
nH(pOpMALNH, ONPEICIATh JOCTOBEPHOCTH IMOIYYEHHOTO PE3yNIbTaTa;

— c(hopMUPOBAHHOCTb YMEHHUS PelIaTh NIPOCThie (PU3NYECKHE 3aJauu;

— c(hOpPMUPOBAHHOCTh yYMEHUS NMPHUMEHSTH MOJYYCHHbIC 3HAHHS IJIi OOBSCHEHHS YCIOBHIA
npoTekaHus (U3MYECKUX SBJICHUH B HpUpPOJE M Ul INPUHATUS NPAKTUUYECKUX pEIIeHUH B
IIOBCEITHEBHOM KU3HY;

— IOHMMaHHUe (U3NYECKUX OCHOB U NMPHHLMUIOB JEHCTBHs (pabOThl) MAlIMH U MEXaHHU3MOB,
CPEACTB TEpEeABMKEHHsI U CBSI3M, OBITOBBIX HPUOOPOB, IPOMBILIUICHHBIX TEXHOJOTHYECKUX
IIPOLIECCOB, BJIMSHUSA UX Ha OKPY)KAIOILYIO CPENy; OCO3HAHHWE BO3MOXKHBIX MPUYMH TEXHOTECHHBIX U
HKOJIOTUYECKUX KaTacTpod;

— ¢(hOpMUPOBAHHOCTh COOCTBEHHOW MO3HMIIMU 10 OTHOUICHUIO K (PU3UYECKON MH(pOpMaIuy,
I0JIy4a€MO U3 pa3HbIX HCTOUYHUKOB.

[Inanupyemble pe3yibTaThbl H3yYeHUs] Kypca QU3UKHU

B pe3ynbrate n3ydeHus Kypca (pU3MKH Ha ypOBHE CPEAHEro oOIIero o0pa3oBaHMs BBITYCKHUK
Ha 0a30BOM YPOBHE HAyUHTCS:

- OOBACHATH HA NMpHUMEpax PoJib U MECTO (U3UKU B (POPMUPOBAHMM COBPEMEHHOW Hay4HOM
KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TEXHOJIOTHH, B IIPAKTUYECKON NEATEIBHOCTH
JOJEN;

- JIEMOHCTPUpPOBATh Ha MpUMEpPaxX B3aUMOCBA3b MEXIY (PU3MKOW M IPYTMMHU €CTECTBEHHBIMHU
HayKaMu;

- YCTaHaBJIMBaTb B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SBICHUM M IPUMEHATH OCHOBHBIE
¢bu3nyeckre MOJeNH JUIsl UX ONMCAHUS U OOBSICHEHNUS;

- HUCHOJb30BaTh HHGOpMaLMI0 (UBNYECKOTO COJEp)KaHUs TMpPU  pEIIeHUH Y4eOHBIX,
MPAKTUYECKHX, MPOEKTHBIX M MCCIIEOBATENbCKUX 3334, UHTETpUpYys WH(POPMALMIO U3 Pa3IMYHBIX
HCTOYHUKOB U KPUTUYECKHU €€ OLIEHUBAS;

- pa3nuyaTh M YMETb HCIOJb30BaTh B y4eOHO-HCCIIEAOBATENBCKOM NESATETLHOCTH METOJIbI
HAy4YHOTO MO3HaHUs (HaOdIo/eHUe, ONUCaHHe, U3MEpPEHHE, SKCIIEPUMEHT, BBIIBUKEHHE TUIIOTE3bI,
MOJIETTUPOBAHUE U T. J.) U (OPMBI HAYYHOT'O MMO3HAHUS ((haKThl, 3aKOHBI, TEOPUH), AEMOHCTPUPYS HA
IIpUMEpax UX poJib U MECTO B HAYYHOM ITO3HAHUM;

- NOpOBOAUTH MHOPAMBIE W  KOCBCHHBIC H3MCPCHHA (I)I/ISI/I'-ICCKI/IX BCJIMYHH, BBI6I/Ipa$I
HU3MCPHUTCIIbHBIC HpI/I60pLI C yqéTOM HCO6X0,[[I/IMOI>'I TOYHOCTH HSMCpCHHﬁ, IJIaHUPOBATb XOX
H3MepeHHﬁ, mojrydyatb 3HAUCHHUC I/ISMepf{eMOﬁ BCJIMYHMHBI W OHCHHMBATH OTHOCHUTCIBHYIO
MOrpCIIHOCTD I10 3aaHHBIM (I)OpMyJ'IaM;

- MMPOBOAWUTE HMCCICIOBAHUSA 3aBHCHUMOCTE MCXKIAY (I)I/ISI/I‘-IeCKI/IMI/I BEJIMYNHAMMU:. BBIIIOJIIHATH
HU3MEPCHHUA W OIPCACIIATL Ha OCHOBC HCCICAOBAHWA 3HAUCHUA MMAapaMETPOB, XapPaKTCPU3YIOMINUX
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JaHHYIO 3aBUCUMOCTDb MCXKY BCIIMUMHAMU U A€J1aTh BBIBO/J C y‘léTOM IOrpCIIHOCTH I/I3MepeHI/If/'I;

- HWCHOJB30BaTh Ul OMHMCAaHUS XapakTepa MPOTEeKaHUs (PU3NYECKUX IMPOIECCOB (U3NYECKUE
BEJIMYMHBI U JIEMOHCTPUPOBATH B3aUMOCBSA3b MEXKy HUMU;

- HWCHIOJB30BATh JUIS OMHMCAHUS XapaKTepa MPOTEeKaHUs (U3NYECKUX MPOLECCOB (PHU3MUECKUE
3aKOHBI C YUETOM IPaHMI] UX IPUMEHUMOCTH;

- peuiaTh KayeCTBEHHBIC 3a/a4d (B TOM YHCIE U MEXIPEIMETHOTO XapaKTepa): MUCHOJIb3Ys
MoJen, (U3NYECKUE BEIMYMHBI M 3aKOHBI, BBICTPAMBATh JIOTHYECKHE IICTIOYKH OOBSICHCHUS
(moka3zaTenpCTBA) MPEITIOKEHHBIX B 3371a4aX MPOIECCOB (SIBJICHHM ),

- pemaTth pacy€THBIC 3aa4d C SIBHO 33JaHHON (M3NYECKOH MOJENbI0: Ha OCHOBE aHalU3a
YCIIOBMSI 33a4M BBIACNATh (DPU3MUYECKYIO MOJEJb, HAXOAUTH (PU3MUYECKUE BEIMYMHBI U 3aKOHBI,
HEOOXO/MMBIE U JOCTAaTOYHBIC IS €€ PelICHHs], MPOBOAUTH PACUETHl M OLCHHUBATH IMOTYyYCHHBIH
pe3yJIbTarT;

- YYWUTHIBaTh TPAHUIBl MPUMEHEHHsS H3YYCHHBIX (U3MYECKHX MOJENed TMpH pPELICHUU
(U3NIECKUX U MEXKITPEIMETHBIX 3a]1a4;

- HCIIOJIb30BaTh MH(GOpPMALMIO U NPUMEHSTh 3HAHMS O MPUHLUIAX PAaOOThl U OCHOBHBIX
XapaKTepUCTHKAX M3YYEHHBIX MallWH, IPUOOPOB U IPYTHX TEXHUUYECKUX YCTPOMCTB JJISl PELICHUS
IIPAKTUYECKHX, YUeOHO-HCCIEI0BATENbCKUX U TPOEKTHBIX 3a]1a4;

- HCHIOJB30BATh 3HAHUS O (PU3UYECKUX OOBEKTAaX M MPOIeccax B IMOBCEIHEBHOW JKU3HU IS
obecriedeHrst OE30MACHOCTH MPH OOpaIleHUH ¢ MPUOOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, IS
COXPAHEHMs 3710POBbS U COOJIIOJIEHHUS] HOPM 3KOJIOIMUYECKOI0 MTOBEJICHHs B OKpY>KarolLlel cpene, A
IIPUHATHS PELICHUHN B IOBCEAHEBHOMN )KU3HU.

BeinmyckHUK Ha 6a30BOM YPOBHE NnOIYUUM 803MONCHOCHL HAYUUMBCAL:

- noHumamv U OOBACHAMb YENOCMHOCMb (QUUYECKOU Meopuu, pasiudamv 2paHuybl eé
NPUMEHUMOCTU U MECMO 8 PAOY OpY2uX (hu3uiecKux meoputi;

- @lademb  NpuémMamu  NOCMPOCHUs.  MeOpemuyeckux  O0oKa3amenibCcme, d  mMakoice
NPOCHO3UPOBAHUS OCODEHHOCMeEl NPOMEKAHUA @QU3UYECKUX AGNeHUll U Npoyecco8 HA OCHOGe
NOLYYEHHBIX MeOPemU1ecKUx 6b160008 U OOKA3AMENbCME,

- Xapakmepuzoeamv — CUCMEMHYIO — C653b  MeddCOYy  OCHOGONONA2AIOWUMU — HAYUHBIMU
NOHAMUAMU: NPOCMPAHCMBO, 8PEMSL, Mamepus (8ewecmeo, noie), O8UNHCeHue, CULd, IHePIUs;

- 8bl08USAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBonoiazarowux qbu3u!¢ec1<ux 3aKOHOM€pHOCm€ZZ
U 3AKOHO6,

- camocmoAamenlbHo niasupoeantb u npoeodumb qbusulteCKue IKCnepumeHnmal,

- Xxapakmepuzoeamntb 2nobanvHwvle I’Zp06Jl€Mbl, cmoswue neped yenoeevecmeom.
IHepecemuuecKue, colpbeessvle, dKolocuvecKkue u pojib qbu3ul<u 6 peuteHuu smux I’lp06fl€]l/l,'

- pewamv npaKkmuKo-opuUeHMUpOBAHHblE KAYeCMEeHHble U pacuémuble usuueckue 3a0aiu ¢
8b100pOM  PU3UYECKOU MOOeNU, UCNONb3YSL HECKOIbKO (U3UYeCKUx 3aKOHO8 UdU  (DOpMYI,
CBA3LIBAIOUUX UZBECIHbIE (PUUYECKUE BETUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C8s3ell;

- 00BACHAMb NPUHYUNBLL pabomvl U XAPAKMEPUCMUKU U3VUEHHBIX MAuiluH, npubopos u
MeXHU4ecKux yCmpoucms;

- 00BACHAMb YCI08US NPUMEHEHUsT (Du3uyecKux mooenel npu peuleHuu @Qu3udecKux 3aoad,
HAxXo0ums a0eK8amHy0 npeonioNCeHHOl 3a0ade uauuecKyro Mooeib, paspeuams npodiemy KaxK Ha
OCHOB8e UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

PA3JIEJI 2. CopnepxxaHnue y4eOHOI0 mpeamMera

OCHOBBI 2J1eKTPOAMHAMUKH (IIPOI0JIZKEHHUE)
MarnutHoe mosnie. Bexkrop MarHUTHOM WHAYKUUU. [IpUHIUI Cynepno3suLIMM MarHUTHBIX ITOJICH.
MarsuTHO€E Mosie TPOBOJHHKA C TOKOM. JleMCTBME MAarHWTHOIO MOJs HAa IPOBOJHHUK C TOKOM M
JBUKYILIYIOCS 3apskeHHYH0 yacTully. Cuna Amnepa u cuna Jlopenna.
[loTox BekTOpa MAarHWUTHOM HWHIAYKUWW. SIBJI€HME DIEKTPOMATHUTHOM HWHIAYKLUUU. 3aKOH
NIeKTpoMarHuTHOM MHAyKuuu. DJIC MHAYKIMU B ABMXKYIIMXCS NpoBoaHUKax. [IpaBmio JleHna.



SBnenne camowHAyKUMH. WHAYKTUBHOCTh. OHEPrusi 3JIEKTPOMAarHUTHOrO TMOJsA. MarHuTHbIe
CBOICTBA BEILIECTBA.
JlaGopaTopHble pabOThI:
JIaboparopHast pabota Nel «/3mepeHne CUITbl B3aUMOACHCTBHS KATYIIKU C TOKOM H MarHUTa)
JlaGopaTtopHas padota Ne2 « MccnenoBanue siBICHUS DICKTPOMArHUTHON MHITYKITHH
Kosie0anus u BOJIHBI

Mexanuueckue KoneOaHus U BOJHBL. AMIUIMTYAA, IEPHO/I, YacToTa, daza konedanuil. [IpeBpamenus
SHEPIuu Npu KoleOaHusX. Buinyscoennvle Konebanus, pe30Hanuc.
[lonepeunble W MPOJOJBHBIE BOJHBI. JHEprus BoJHBL. WHTepdepeHuus u audpaxius BOJH.
3BYKOBBIE BOJIHBI.
OnextpoMaruuTHele konebanus. KoneOarenbubiii  koHTyp. (CBOOOJHBIE AJIEKTPOMArHUTHBIC
KojeOaHus. BBIHYXKICHHBIE JJIEKTPOMArHUTHBIC KoneOanus. Pe3onanc. IlepemMeHHBIN TOK.
Kongencarop u kaTymka B LeM IepeMeHHOro Toka. [Ipou3BoacTBo, mepemaya u morpedieHue
AJIEKTPUUYECKON PHEPTUU. DIIEMEHTapHask TeOpUs TpaHchopmaropa.
DnexkTpoMarHuTHoe nosie. BuxpeBoe anekTpuueckoe mojie. DJIeKTpOMarHuTHbIe BOJIHBL. CBoiCTBa
3JIEKTPOMArHUTHBIX BOJH. JlMama3oHbl 3JIEKTPOMAarHUTHBIX U3IY4YEHHUH M WX MPAKTHYECKOE
npuMeHenue. [[puHIUITBI paMOCBS3H U TEIEBUICHUS.
JlaGoparopHble pabOTHI:
Jlaboparopuass pabora Ne3 «OmnpeneneHue yCKOpeHHs CBOOOJHOTO TAaJCHUSA TPU MOMOIIH
MasITHUKa

Onrtuka
I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacpocTpaHEHUE CBETa B OJHOPOJHOMN cpefie. 3aKOHBI
OTpakeHUs U mpenomiieHus ceeta. [lonnoe BHyTpeHHee oTpaxkenue. OnTudeckue mpruoopshl.
Bonnosrie cBoiicTtBa cBera. Ckopocth cBera. MHTepdepennus csera. KorepentHocts. JAudpaxmms
cBeta. llonmspuzamus ceera. [lucnepcus cBeta. IlpakTHueckoe NPUMEHEHHE AIIEKTPOMATHUTHBIX
W3JTyYCHH.
JlaGopaTopHble pabOThI:
JlaboparopHast pabota Ned «OmnpeaeneHue moka3aTelis IPETOMICHUS CPEIbD»
JlaboparopHas pabota Ne5 « OnpeneneHue GOKyCHOTO paCCTOSHUS COOUPAIOIICH TUH3bI
JlabopaTtopHas padota Ne6 « OmnpeneneHue JIMHBI CBETOBOW BOJTHBI»

OcCHOBBI CHIEIHAJIBLHON TEOPHH OTHOCUTEIBLHOCTH

WMHBapnaHTHOCTh MOJyJIi CKOPOCTH CBeTa B BakyyMme. [IpMHIIMI OTHOCHUTENBHOCTH DWHIITEHHA.

IIpocmpancmeo u 8pems 6 cheyuanbHOU Mmeopuu OMHOCUMENbHOCMU. DHepeUsl U UMNYIbC C80O0OHOU
yacmuywl. CBsI3b MacChl M SHEPTUN CBOOOIHON YaCTULIBI. DHEPIHsI TOKOSI.

KBanToBas ¢pusuka
[IpeameT u 3a1a4n KBAaHTOBOM (U3HKH.
TennoBoe nznyuenue. Pacnpenenenue sHepruu B CEKTpe aOCOTIOTHO YEPHOTO Tena.
I'mnore3a M. Ilnmanka o kBanTtax. ®otoaddexr. Omnbitet A.I'. CTonerosa, 3akoHbl (HoTOdPdeEKTa.
VYpaBHenue A. DitHmTeiHa 11 Gotosddekra.
®oton. Onerter I1.H. Jle6enesa u C.U. BaBumnosa. I'unote3a JI. ge bpoiisis 0 BOTHOBBIX CBOMCTBAxX
yacTull. KopnyckynsipHO-BOJIHOBOM nyanu3M. JlaBieHue cBeTa.
Mopnenu crpoenus atoma. OObSCHEHUE JIMHEWYATOro CHEKTpa BOJOpOJia HAa OCHOBE KBAHTOBBIX
noctynatoB H. bopa. CioHTaHHOE U BBIHYKJICHHOE U3JIyY€HHE CBETA.

CoctaB u cTpoeHHe aToMHOro sifpa. M3oronsl. Snepubie cuibl. [ledekt maccsl U sHEprus
CBS3U spa.
3aKoH paJMOaKTUBHOTO pacnaja. SaepHble peakluy, peakluu JejeHns U cuHTesa. Llennas peakius
neneHus saep. SAnepHas sHepretuka. TepMosiiepHbId CUHTES.
DnieMeHTapHble 4acTHllpl. DyHIaMEHTAJIbHBIE B3aUMOACHCTBUS. Y CKOPUTEIH 3JIEMEHTAPHBIX
YacTHII.
JlaGoparopHble paboThI:
JlaboparopHas pabota Ne7 «HabnrofeHue CIIONTHOTO U JIMHEWYATOrO CIIEKTPOBY
JlabopaTtopHas padota Ne8 «MccneqoBanue ciekTpa BOAOPOIa»




JlaGopaTopHas pabotaNe9 « OmnpeneneHrue WUMITYJIbCa W SHEPIHHM YaCTHUIBI TPU JBWIKEHUU B
MarHuTHOM Tosie» (1o ¢poTorpadusim)

Crtpoenue Bcesennoit
[TpruMeHUMOCTh 3aKOHOB (PU3UKHU JJIsI OOBSCHEHUS MPUPOIBl KOCMUYECKHX 00beKTOB. ConHeuHas
cucTtema. 3Be3/Ibl U UICTOYHHUKH UX 3Heprun. Knaccudukanus 3se3a. Opomronus ColHIa U 3Be3/1.
lanaktuka. [pyrme ramaktuku. IIpocTpaHcTBeHHO-BpeMeHHBIE MacmTaObl  HAOIIOJaeMOi
Bcenennotii. [IpeacraBnenue o6 3Bosroruu Beenennoii.
Jlaboparopuast pabora Ne 10 «Ompenenenue mepuoga OOpaimieHUS ABOWHBIX 3BE3M» (IIEYATHHIC
MaTepuabl).

PA3JIEJI 3. TemaTn4yeckoe JIAHMPOBAHME C YKA3aHHEM KOJIHYECTBA YaCOB,
OTBOJHMMbIX HA OCBOCHHE KAK10i TeMbI

Ne HasBanue Tem KosmuectBo B Tom w4uciae | B TomM 4mciae
OTBOHMBbIX KOJIUY€eCTBO KOJIMYECTBO
4yacos KOHTPOJIbHBIX | JIA0OPATOPHBIX

padoTr padoTr

1 OcHoOBBI AJIEKTPOAUHAMUKH | 9 1 2

(mpogomkeHue)

2 Konebanus 1 BOJHBI 16 1 1

3 Onruka 13 1

4 OcCHOBHI crielMaIBHOW Teopuu | 3 - -

OTHOCUTEJIbHOCTH

5 KBanToBas ¢uznka 17 1

6 Crpoenue Beenennoit 5 - 1

7 IToBTOpEeHHE 5 1 -

8 Pesepn 2 - -

UTOro 68 5 10




KanennapHo-temaTnyeckoe nJiaHupPOBaHHe

Ne/Ne | lata | Hara HanmeHnoBaHMs pa3/ienoB/TeMbl YPOKOB JlaGopatopHoe
miaH. | ¢pakt obopynoBaHue

1 Pa3zgen OcHOBBI 2j1eKTPOAMHAMUKHU(MIPOA0JIKeHHE) (9 YacoB)

MarnutHoe noje (5 4acoB)

1/1. MaruutHoe nojue. Uaaykuus MAarHUTHOTO JleMoHcTpanus
11oJ1s1. BEKTOp MarHUTHON MHIYKIUU. «M3mepenue nmosst

2/2 JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C IIOCTOSIHHOTO
TOKOM U JBUXKYIIYIOCS 3apSKEHHYIO YaCTHILY. MarHuTay: JaTunK
Cuita Amniepa. MAarHUTHOI'O TIOJIA,

3/3 Cuua Jlopenna. IpaBuiio jieBoi pyku. IOCTOSIHHBIH MArHUT

H0JIOCOBOIA.

4/4 IIepBHUYHBII UHCTPYKTAX 110 OXpaHe TPya Ha
pabouem mecte. JlabopaTtopHas padora Nel JlemoHcTparms
«3mepenune Cuitbl B3aUMOJICHCTBUSA «M3mepenue nmosst
KaTyHIKHU ¢ TOKOM U MarHura» BOKPYT MNPpOBOAHMKA C

= TOKOM»: JaT4YUK
5/5 MaruuTHbIE CBOMCTBA BEILIECTBA

MAar"guMTHOI'O I10JId,ABa
ITaTruBa, KOMILJICKT
IIpOBOAOB, UCTOYHUK TOKA,
KIIIO4

DnexkTpoMarHuTHas UHAyKUuA (4 yaca)

6/1

SIBneHMe ANEKTPOMArHUTHOW UHYKITHH.
MarnuTHbIi noTok. [IpaBuiio Jlenna

7/2

JlaGoparopuas pabora Ne2 «lccrnenoBanue
SABJICHUS BHGKTpOMaFHHTHOﬁ HUHIAYKIOUW). 3akoH
3JEKTPOMAarHUTHOM MHAYKIUU. [TpakTnueckoe
IIPUMEHEHHE 3aKOHA JJIEKTPOMAarHUTHON

WHIYKIIAH.

8/3

SIBnenune caMomHayKiuu. MHIYKTUBHOCTbD.
DHeprusi MarHUTHOTO MOJIsl TOKA.
DNIEeKTPOMArHUTHOE T0JIe

9/4

KonTtpouabsnas padora Nel o teme:
«MarautHoe 1noJjue. DJIeKTpOMarHuTHas

WHIYKIHS

JlaboparopHas

pabota Ne 2
« UccnenoBanue
SIBJICHUE
AIEKTPOMArHUTHOM
WHTYKIIAW: TATYHK
HanpsDKEHUs], TaTUUK
MarHUTHOTO TIOJIS,
JUHEHKa, KaTyIIKa-MOTOK,
HOCTOSTHHBIN IIOJIOCOBOM
Marsut, Tpyoka u3 [1BX,
KOMIUJIEKT TTPOBOJIOB,
IITATUB C JI€pKATEIEM

2 pa3znena Kosaebanus u Bosinbl (16 yacoB)
Mexannueckue konebanus (3 yaca)

10/1

Mexannueckue koiebanns. CBoOOOIHEIE
KosebaHusa. MaremMaTuyecKuii U Ipy>KUHHBIN
MasiTHUKU. AMIUINTY/1a, IEpUO/I, 4acToTa, (haza
KOJIeOaHUH.

11/2

[IpeBpateHus 3Heprun Npu KojaedaHusx.
BriHyX1eHHBIE KOJIe0aHMsl, pE30HAHC.

12/3

JlabopaTopnas padora Ne 3: «OnpenencHue
YCKOpEeHUs: CBOOOAHOTO MaJACHUsI TPU ITOMOILN
MasiTHUKa

JlemoHCcTpanus
«KonebGanusi HUTSIHOTO
MasTHUKA U CBOOOIHBIE
KosiebaHUATpy3a Ha
MIPYXKHHE»: JaTIUK
YCKOPEHUS], IITATHB C
KpeTnexoM, Habop TPy30B,
HUTB, HAOOP TIPY>KUH
JlaGopaTopnas
pa6ota Ne 3
«Omnpenenenue
YCKOPEHHUsI CBOOOTHOTO




MAJCHUSI IPU TTIOMOIIIN
MasiTHUKa»: KOMIIbIOTED,
JaTYUK YCKOPEHHUS, TPY3 C
KPIOYKOM, JIETKAs U
HEPACTSIKUMAs HUTh,
pyJeTka
DNeKTPOMAarHuTHHIE KoJieOanust (6 4acoB)
13/1 DNeKTpOMarHuTHBIE KOJIeOaHUsI. JleMoHcTpanus
«3mepenue
14/2 CB0oOOAHBIC PTICKTPOMArHUTHBIE KOJICOAHMS. XapaKTEPUCTUK
MEPEMEHHOTO TOKa»:
15/3 KonebartenbHblit KOHTYD JIByXKaHaJIbHasl
MPUCTABKA-OCIIHILIOTpad,
16/4 CB0oOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS. 3BYKOBO# I'eHEpaTop,
KonebaTenbHbIN KOHTYD Ha0Op MPOBOIOB
17/5 [TepemeHHBI# TOK.
18/6 Pemenue 3ana4 no teme: « 31€KTPOMarHUTHbIE
Kose0aHus»
Mexannyeckue BOJHBI (3 yaca)
19/1 Mexanunueckue BoJiHbl. [lonepeunsie u
MIPOJIOJILHBIEC BOJIHBI
20/2 DHEprust BOJHBI
21/3 3BYKOBBIE BOJIHBI

DneKTpOMarHuTHbHIE BOJIHBI (4 yaca)

22/1 DNEeKTPOMarHuTHOE 1oJie. DJIEeKTPOMarHUTHbIE
BOJIHBI

23/2 BuxpeBoe 2JIeKTpUYecKoe  1oJie

24/3 Jlnana3oHbl 3JIEKTPOMAarHUTHBIX U3JTy4YE€HUHN U
UX MIPAKTUYECKOEe PUMEHEHUE.

25/4 Konrtpouabnas padora Ne2 «Konebanus u

BOJIHBD»

Pa3znen 3 OnTuka (13 yacoB)
CaetoBble BOTHBI. [ eomeTpuueckas u BorHOBas ontuka (11 gacos)

26/1 I'eomerpuueckas ontuka. [Ipsamonuneilinoe
pacnpoCTpaHEHUE CBETA B OTHOPOAHOM Cpelie

27/2 3aKOHBI OTPaXEHUS U MPEJTOMIICHHSI CBETA.

28/3 [TonHoe oTpaxkenue. OnTuyeckue NpruOOpHI.
JlabopaTopnasi padora Ne4 «I13mepenune
II0KAa3aTeJsl IPEIOMIIEHHS] CTEKIIA

29/4 JlabopaTopnasi padora NeS «Onpenenenue
ONITUYECKOM CUJIBI TMH3BI U (OKYCHOTO
paccTosiHUS COOMPAIOIIEH JIMH3BI)

30/5 BonnoBeie cBoiicTBa cBeTa. CKOPOCTH CBETA.

31/6 Wutepdepennus ceera. KorepeHTHOCTH

32/7 Judpakuus ceera. [lonspuzanms crera.

33/8 Jlucmepcus ceTa.

34/9 JlabGoparopHasi padora Ne6 «3mepenue

JlaGopaTtopHast
pabota Ne 4
«3mepenue
IOKa3aTes
MIPETOMJIICHHUS CTEKJIay:
OCBETHTEIIb C
HCTOYHMKOM CBETA HA
3,5 B, HICTOYHUK ITUTaHUA,
KOMILIEKT MPOBO/IOB,
meneBas auadparma,
TOJTYIIAJTMHIP, TUTAHIIET Ha
IJIOTHOM JIUCTEC KPYTOBBIM
TPAHCIIOPTHPOM
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JJIIMHBI CBETOBOM BOJIHBI»

JlabopaTopHas

35/10 [IpakTryeckoe MpuMEeHEHHE paborta Ne 5
AJIEKTPOMArHUTHBIX U3y4YeHUN «Onpenenenue
36/11 KonTtpoubHas padora Ne3 «CeToBbie ONTUYECKOU CHIIBI U
BOJIHBD) (hOKYCHOTO pacCTOSIHUS
coOuparoen JMH3bD:
OCBETHUTEIID C
MCTOYHUKOM CBETa Ha
3,5 B, HCTOYHUKIIUTAHHUS,
KOMIUIEKT [IPOBOJIOB,
ieneBas auadparma,
9KpaH CTAJIBHOM,
HAIPaBJIAIOIIAs C
HU3MEPUTEIILHONIIKAIION
, cOOUparoIye JIUH3bI,
pacceuBaromiast JIMH3a
W3nyuenus u ciekTpsl (2 yaca)
37/1 Bunsl uznyuennii. Mcrounuku cseta. CekTpsl.
CriekTpanbHbIN aHAIU3
38/2 Tennooe uznyuenue. [lkana
AJIEKTPOMarHuTHBIX BoJiH. Habmonenue
CIIEKTPOB
Pasjnen 4 OcHOBBI cleMAIbHOM TEOPUH OTHOCHTEJIbHOCTH (3 yaca)
39/1 IToctynarst CTO: nHBapraHTHOCTb MOZYJIS
CKOPOCTH CBETA B BaKyyMe, IPUHIIHUIT
OTHOCHUTEJIbHOCTH DWHILITEHHA.
40/2 CBs13b Macchl M 3HEPTUU CBOOOAHOMN YaCTHUIIBL.
OHeprus MNoKost
41/3 Pemenue 3ana4 no teme: «CBsi3p Macchl U
SHEPTUU CBOOOIHOM YaCTHIIBI. DHEPTHS TOKOSD»
Paszpnen 5 KBanToBasi pusuka (17 yacos)

CBeTOBBIC KBAHTHI (5 4acOB)

42/1 I'unore3za M. Ilnanka o kBaHTax. @oTo3¢pexT.

43/2 ®otoH. YpaBHeHue A. DUHIITEHHA IS
dbotorddekra.

44/3 JaBnenne cera. OnwiTel [1. H. JIebenera u
C. 1. BaBuiiona.

45/4 CooTHollleHre HeOnpeneIEHHOCTEH
I'eiizenbepra.

46/5 Pemenne 3amau mo teme: «CBeTOBEIE KBAHTRI)

AtomHas usuka (3 gaca)

47/1

OmnsiThl Pesepdopnaa. [Tnanerapuas Mmoxaennb
CTPOEHUS aToMa.

48/2

OOBsicHEHNE TMHENYATOTO CIIEKTpa BOJOPOIa Ha
OCHOBE KBAaHTOBBIX MocTysaToB bopa.
JlabopaTopnas padora Ne7 «HaGmonenue
CIUIOLITHOTO U JIMHEHYaTOro CIEeKTPOB)

49/3

JlabopaTopnas padora Ne8 «VccnenoBanue
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| criexTpa BomOpoaaY

®dusnka aToMHOTO sijipa (7 4acoB)

50/1

CocraB u cTpoeHue aTOMHOrO sizipa. M30Tonbl.
Snepusie cunbl. JledekT Macchl U SHEPrUs CBSI3U
a1pa.

5172

PapnoaktuBHOCTE. BUABI pagnoakTUBHBIX
MPEBPAILIEHUH aTOMHBIX SIIEP.

52/3

3aK0oH paIMOAKTHUBHOTO paciaia.MeToapl
HAOJIIOICHUH Y PErHCTPAINH AJIEMEHTAPHBIX
YACTHII.

53/4

SnepHble peakiuu, peakiuu JeJIeHUs U CUHTE3a.
IerHast peakius ACICHUS sIAECP

54/5

JlabopaTopHas padora Ne9 «Ornpezenenue
UMIYJIbCA ¥ SHEPTHH YaCTHUIIBI TIPU IBHXKCHUU B
MarHiTHOM TI0JIe

55/6

Tepmosinepnblii cuntes. [IpuMeHenue saaepHoi
SHEPIrUU.

56/7

Kounrpoabsnas padora Ne5 o reme «CBeToBbIe
KBaHTBl. ATOMHAs U siiepHasi pu3uKa»

DeMeHTapHbIC YaCTHII

bl (2 "aca)

57/1 DJIeMEHTapHbIE YaCTHUIIbI.

58/2 @OyHIaMeHTaJIbHbIE B3aUMOJICHCTBUSL.
Yckoputenu 3JeMEHTapHBIX YaCTHII.

Pa3nen 6 Ctpoenue Beenennoit (5 yacoB)

59/1 CoyiHeyHas cUCTEMAa:IIJIAHEThHI U MaJbIe Tela,
cucrema 3emss—JIyHa.

60/2 Ctpoenue u 3Bosmonus CosiHiza U 3BE3.

61/3 Knaccudukanms 38€31. 3BE31bI 1 UCTOUHUKH MX
SHEPTHUH.

62/4 I'anaktrka. CoBpeMEHHBIE PEACTABIECHUS O
CTPOECHUU U 3BOJIIOIMU BceneHHom.

63/5 JlabopaTopuas padora Ne 10 «Onpenenenue

nepro/ia o0palieHus IBOHHBIX 3BE31»
(meyaTHbIE MaTEpUAIbI).

IToBTOpenue (5 yaca)

64/1 IToBTOpeHue no reme «MexaHndecKue BICHUSD)

65/2 IToBTOpEHME 11O TEME «DIEKTOPANHAMUKAY

66/3 [ToBTOpenue no teme «MosekynspHas pU3nka u
TEPMOIMHAMHKAY

67/4 WroroBas auarHoctuyeckas padora.

68 /5 AHanu3 UTOroBoi paboThl U 0000IIeHNE

MIPOMIEHHOr0 MaTepuraa.
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