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Craryc JOKYMEHTA

PaGouas nporpamma no ¢usuke pazpaboraHa Ha OCHOBE:

. ®enepanbHoro 3akona PO «O06 obpazoBanuu B Poccuiickoii @enepanumy No273 —D3;

. ®DenepalibHOTO TOCYIaPCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApTa CpeaHero oouiero oOpa3zoBaHus, YTBEPKIEHHOTO MpHUKa3oM MHHHCTEpPCTBa
obpazoBanus u Hayku Poccuiickoit @eneparnmu ot 17.05.2012 Ne413 (manee - ®I'OC COO); Ilpukaza MunucrepcTBa npocBemienus Poccuiickoi
®enepanun ot 12 aBrycrta 2022 r. Ne 732 «O BHeceHUH U3MEHEHUH B (eiepaibHbIi TOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT CPEIHEr0 OOIIETO
o0Opa3oBaHwsl, YTBEPKIACHHBIN MprUKa3oM MUHUCTEpCTBA 0Opa3oBanus u Hayku Poccuiickoit @enepammu ot 17 mast 2012 1. Ne 413y,

. ®denepanbHOi 00pa3oBaTeIbLHON TPOrpaMMBbI cpeaHero odmiero oopasopanus MunmnpocserieHus: PO ot 18 mas 2023 roma Ne 371 (DOII
COO);

. Konnenmnuu crneunanbHbIX (eepalbHbIX TOCYAapCTBEHHBIX 00pa30oBaTeNIbHBIX CTAHAAPTOB NS JETe ¢ OrpaHMYEHHBIMH BO3MO>KHOCTSIMHU
310poBbs, 2000r.;

. YueOHoro miuaHa ['ocygapcTBEHHOro OOKETHOTO OOIIE00pPa30BaTEIBHOIO YUPEKICHUS «AJBMETHEBCKas IIKOJMA-UHTEpHAT AJs JAeTed C
OTpaHUYCHHBIMH BO3MOXHOCTSMH 37]0POBBS;

o AnanTupoBaHHOW OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI cpeiHero ooiero oopasobanus ['ocy1apcTBEHHOTO 010 [)KETHOTO

O6H.[CO6p8.30BaTCJ'II>HOFO YUPCIKACHUA «AJbMEThEBCKas IOKOJIa-UHTCpHAT AJIA ,Z[eTeﬁ C OI'paHHUYCHHBIMH BO3MOXHOCTAMHU 300POBLS;

o [TonoxkeHus 0 CTPYKType, MOpsAIKE pa3pabOTKU M YTBEPKIACHHUS paboyuX MporpaMM, Y4eOHbBIX KYpPCOB, TPEIMETOB, TUCITUILINH
I'ocynapcTBeHHOTO OOKETHOTO 00111€00pa30BATEIBHOTO YUPEKICHHS « AJTbMEThEBCKAs IIKOJIA-MHTEPHAT JIJIS IeTel C OrpaHUYCHHBIMU
BO3MOKHOCTSIMHU 3/10POBbBSI»;

o Mertoandeckux pekomeHganuii MunuctepctBa oopasobanus 1 Hayku PT «OcoGeHHOCTH mpernoiaBaHusl yUeOHbIX IPEAMETOB «(U3NKaY;

J ®denepanbHOil pabouelt mporpaMMbl BOCIUTaHMS,

o denepanbHOTO NepeyHs y4eOHUKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) K UCIIOJIB30BAaHUIO B 00pa30BaTEIbHOM Ipoliecce B 00pa3oBaTeIbHbBIX
YUPEXKICHUSAX.

Conep:xanue \ 0011asi XapaKTePUCTUKA Y4eOHOro mpeaMeTa
®du3nka Kak Hayka 0 HanOoJee 00IUX 3aKOHAX MPUPOJIbI, BRICTYMAs B KAUeCTBE YUEOHOTO MpeAMEeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINA BKJIA/ B
cucteMy 3HaHUU 00 okpykaromem wmupe. LKompHBI Kypc GU3MKH — CHCTEMOOOpa3yIOIIUN i €CTECTBEHHO-HAyUHBIX Y4E€OHBIX IpPEIMETOB,
MOCKOJNIbKY (DU3NYECKUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SBICHUH, U3y4aeMbIX XUMHEH, Ononoruei, puznueckoil reorpadueii 1 acTpOHOMHEH.
Hcnonb30BaHre M aKTUBHOE NMPUMEHEHUE (PU3NYECKUX 3HAHUMN OIpenessieT XapakTep U pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJIOTHM B cepe IHEepreTHKH,
TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJIyYeHHs HOBBIX MaTEpHUaoB C 33JaHHBIMU CBOWCTBaMHU M Apyrux. M3yueHue (pu3mku BHOCUT OCHOBHOM BKIIAJ B
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(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaroummxcs, B (OpMUpOBaHHE YMEHHUN NPUMEHATh HAYYHBIH METOA MO3HAHUSA NPU
BBINOJIHEHUHY UMU Y4E€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uKu JUIst ypOBHS CPEAHEro 001ero o0pa3oBaHus MOJIOKEH Psijl M, KOTOPbIe MOXXHO pacCMaTPUBATh KaK MPHHILIUIBI €T0
IIOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJAEPKUT MaTepuall U3 BCEX Pa3lesioB (PHU3UKH,
BKJIFOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (hU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEll MaTtepuan Kypca GU3UKU 00bEIUHEH BOKPYT (U3MUECKUX TeopHuil. Bemymmm B Kypce siBIseTcs
(bopMHpOBaHKE MPEACTABIECHUHN O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peannzanus npeanosaraeT UCIOJIb30BaHUE T'YMaHUTAPHOI'O MOTEHIMada (pU3NUECKON HayKH, OCMBICICHHE CBA3H
pa3BuTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIEMaMH.

Hoes npuxnaonou mnanpaenrennocmu. Kypc (uU3MKM IpeanojaraeT 3HAKOMCTBO C IIHPOKUM KPYTrOM TEXHHYECKUX M TEXHOJIOTMYECKHX
IIPUJIOKEHUN N3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peaan3yercsi HOCpeICTBOM BBEJCHUS 3JIEMEHTOB COAEPIKaHUs, MOCBAIIEHHBIX 3KOJIOIMYECKUM Mpo0ieMaM COBPEMEHHOCTH,
KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TakkKe OOCYXICHHS MpPOOJIeM PalMOHAIBHOTO MPHPOIOIIONB30BAHMS U IKOJIOTHUYECKON
0€30MMacHOCTH.

CrepXHEBBIMH JJIEMEHTaMU Kypca (M3MKH Ha YpPOBHE cpenHero oomiero oOpa3oBaHUs SBISIOTCS (uszmyeckue Teopun (hopMupoBaHme
IPEJCTABICHUN O CTPYKTYpe NOCTPOCHUs (PU3NYECKON TeopuH, poiu (GyHJAMEHTAIbHBIX 3aKOHOB U IMPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O
IIpUPO/IE, TPaHUIAX TPUMEHUMOCTH TEOPUM, AJIs ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-eSTEeIbHOCTHBIN MOAX0 B Kypce (M3UMKU peanu3yeTcsl Mpekae BCEro 3a CYET OpraHM3alUU 3KCIIEPUMEHTAIbHON JeATeIbHOCTH
oOyuatomuxcs. Jlns 0a30BOro ypoBHsS Kypca (PU3MKM — 3TO HCIOJIB30BAHME CHCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
71a00paTOpHBIX paboOT, KOTOPBIE B ITporpamMme 1o Gpu3nKe 00beJUHEHbI B OOIINI CIIMCOK YYEHHYECKUX MPaKTHUECKUX padoT. Belenenue B yka3aHHOM
nepeyHe JabopaTopHbIX padOT, MPOBOAMMBIX ISl KOHTPOJISI U OLIEHKH, OCYIIECTBISETCS y4aCTHMKaMH 00pa30BaTENIbHOIO MpoIiecca UCXOAsS U3
0cOOEHHOCTEeH IUIAHUPOBAaHMUS M OCHaIleHus Kabuneta (usuku. IIpu sTOM obecreunBaercsi OBiajeHHE OOYUYAIOIIMMHUCH YMEHHSMHM MPOBOJIUTH
KOCBEHHBIE U3MEpPEHUSs, UCCIIEI0BAHUS 3aBUCUMOCTEN (PU3NUECKUX BEIMUMH U IIOCTAHOBKY OMBITOB 110 IPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonpmoe BHUMaHUE yaeIsaeTcs PELICHUIO PACUETHBIX U KAYECTBEHHBIX 3a1a4. 1Ipu 5ToM 11 pacy€THBIX 3a1a4 IPUOPUTETOM SIBIIAIOTCS 3a1a4U C
SIBHO 3a/laHHOM (PM3MYECKOW MOJEIb0, MO3BOJISIONINE MPUMEHSATh M3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO pasjena Kypca, Tak U
MHTETPUPYS 3HAHUS M3 Pa3HbIX pa3/ienoB. (s KauecTBEHHBIX 3aJau MPHOPUTETOM SIBISIOTCA 3aJaHHs Ha OOBSCHEHHE NPOTEKaHUs (PU3MYECKHX
SIBJIGHUH U MPOLIECCOB B OKPYKAIOIIEH KU3HU, TPpeOyIOolie BIOOpa PU3NUECKON MOETH ISl CUTYalluu IPAaKTUKO-OpUEHTUPOBAHHOTO XapakTepa.

B cootBerctBun ¢ tpedoBanusmMu @I'OC COO k maTepHaIbHO-TEXHHYECKOMY OOECleYeHHI0 yuyeOHOro mporiecca 0a30BBI YpOBEHb Kypca
¢u3MKM Ha YypOBHE CcpeAHero oOmiero oOpa3oBaHUS JIOJDKEH HW3y4aTbCsd B YCIOBUAX IMpPEeIMETHOro KaOuHeTa (U3MKM WM B YCJIOBHSX
MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB ECTeCTBEHHO-HAy4YHOro LWKIa. B kabunHere QU3MKK JODKHO OBITH HEOOXOOUMOE J1abopaTopHOE
00opyi0BaHuE /17151 BBIMOJIHEHUSI YKa3aHHBIX B IPOrpaMMe 1o (pU3MKe yUeHHYECKUX MPAKTUUYECKUX padoT U IEMOHCTPAllMOHHOE 000pYyI0BaHUE.
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JlemoHCcTpannoHHoe 0060pyaoBaHue POPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHUHHUMAIBLHON TOCTATOYHOCTH M OOECTIEUMBACT MOCTAHOBKY
MEPEUUCICHHBIX B HpoOrpamMme M0 (QH3HMKE KIFOUYCBBIX JAEMOHCTPALUN Ul HCCICAOBAHUS HM3Y4YaeMbIX SIBJICHHHA U IMPOIECCOB, SMIMPHUCCKUX U
(bYHI[aMeHTaHBHBIX 3aKOHOB, UX TCXHUYCCKHUX HpHMCHeHHﬁ.

JlabopaTopHoe 000pyJA0BaHKE JJIsl YICHHUSCKUX MPAKTUYSCKUX paboT (GOPMHUPYETCS B BHC TEMATHYECKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B
pacuére OJHOrO0 KOMIUIEKTa Ha JBYX OOydarommxcs. TemaTrhdyeckue KOMILICKTBI J1abopaTopHOro 00OpYyJOBaHMS JODKHBI OBITH HMOCTPOCHBI Ha
KOMILJICKCHOM HCIIOJIb30BAaHUU AQHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BHAC LUPPOBBIX
nabopaTopuid.

OCHOBHBIMH IeJISIMH M3y4eHHs1 (PU3UKH B 00I11IeM 00pa30BaHUH SIBISIOTCS:

e (hopMupOBaHKE HHTEPECA U CTPEMIICHHS 00YYAIOIIMXCS K HAyYHOMY M3YUYEHHUIO IIPUPOIbI, Pa3BUTHE UX HHTEIUIEKTYalbHBIX H TBOPUYECKUX
CII0COOHOCTEN;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/I€ MO3HAHUsI U (POPMHUPOBAHUE UCCIIEJOBATEIBCKOIO OTHOIIEHUS K OKPY’KAIOIIHUM SIBICHUSM;
e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yibTaTa U3yuyeHHUsI OCHOB CTPOSHHS MaTepuH U (DyHTAMEHTAIBHBIX 3aKOHOB (DH3UKH;
e (opMupoBaHHE yMEHUIN OOBACHATH SBJICHUS C UCIIOJIb30BaHHEM (PU3NUYECKUX 3HAHUN M HAyYHBIX JJOKA3aTEIbCTB;

e (opMupoBaHHE NPEACTABICHUNA O POIU (PUUKHU AJIS PA3BUTHUS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHHe 3TUX Leliell o0ecreuynBaeTCsl pelieHHeM CIEAYIOIUX 3a/lad B Mpolecce U3ydeHUs: Kypca (QU3UKU Ha YPOBHE CPEIHEro oOIIero
o0pa3oBaHMUs:

e MPHOOpPETEeHUE CUCTEMbI 3HAaHUH 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYasi MEXaHUKY, MOJIEKYJISIpHYIO (pHU3HKY,
JIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPOPU3UKU;

e (opMHUPOBAHKE YMEHUM MPUMEHSITHh TEOPETUUECCKUE 3HAHUS 1151 OOBSICHEHUS (PU3UYECKUX SIBJICHUIN B IPUPOE U JIJIST TPUHATHS TPAKTUUECKUX
pELIECHH B TIOBCETHEBHOW KU3HU;

e OCBOCHHE CIIOCOO0B PEIICHUA pa3JIMYHBIX 3a1a4 C ABHO 3aJIaHHOM q)HSI/I‘IeCKOI\/’I MOZACIbIO, 3aaa4, IMMOApa3yMEBAIOIINX CaMOCTOATCIbLHOC
CO3JaHUC (I)I/I3I/I‘-ICCKOI71 MOACIIH, aJIeKBaTHOM YCJIOBUSM 3a/1avuu;

e TMOHMMaHHWE (PU3MYECKMX OCHOB U MPUHIIMIIOB ICHCTBUS TEXHUYCCKUX YCTPOUCTB M TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA
OKPYXKAIOLIYIO CPELy;

e OBJIAJICHHE METOJAaMHU CaMOCTOSATEILHOTO TJIAHUPOBAHUS U TIPOBEICHUS (PU3NUECKUX IKCIIEPUMEHTOB, aHAIM3a U UHTEPIPETAIUN
nH(pOpMaLIKH, ONIPEIETICHHS T0CTOBEPHOCTHU MOTYYEHHOTO Pe3yJIbTaTa;
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e CO3/aHUE YCJIOBUU JUISl Pa3BUTHS YMEHUM MIPOEKTHO-UCCIIEN0BATENBCKOM, TBOPUECKON AEATEIBHOCTH.

CBs13b ¢ padoueii MporpaMMoi BOCHMTAHUS LIKOJIbI
Peanuzanus nenarornueckuMu paboOTHUKAMHU BOCIIUTATEIBHOIO MOTEHIIMAA YPOKOB (DU3UKHU IpearoaraeT clieayolee:
- YCTAHOBJICHUC JOBCPHUTCIIbHBIX OTHOIIICHU N MCKAY MeaarorndcCKum pa6OTHI/IKOM u O6y‘-IaIOH_II/IMI/ICSI, CHOCO6CTBYIOH_II/IX IO3UTUBHOMY BOCIIPUATHIO
oOydarolmumMucsi TpeOoBaHUM W MPOChO meaarorndeckoro pabOTHHKA, MPUBJICUYEHUIO WX BHHUMAaHUA K 0OCYyXJIaeMoil Ha ypoke HH(OpMaIHH,
AKTUBU3alluU MO3HaBaTECILHON JACATCIIbHOCTH,
- moOyxJaeHue oOydaroluxcs coONI0aTh Ha YpPOKe OOIICTPUHSATHIE HOPMBI MOBEACHMS, MpaBujia OOMICHHS CO CTapIIMMU (IeJaroruyecKuMu
pabOTHHKAaMH) U CBEPCTHUKAMHU (00YYarOIUMHUCS ), IPUHLIUIBI y4eOHOM JUCHUIUIMHBI U CAMOOPTaHU3AIUH;
- IpUBJICYCHNE BHUMaHMs O0yUalolUXcs K LIEHHOCTHOMY acleKTy M3y4YaeMbIX Ha ypoKax SIBICHUI, OpraHu3anus X paboThl ¢ MOJIy4yaeMOl Ha YpOKe
comMaJIbHO 3HAYNMOM HH(i)OpMaHHGﬁ — MHUIUUPOBAHHUEC €C O6CY)KIIGHI/I$I, BBICKA3bIBaHUA O6y‘-IaIOHH/IMI/IC$[ CBOCTO MHCHHA I10 €€ IMOBOAY, BI)Ipa6OTKI/I
CBOETO K HEil OTHOLICHHUS;
- WCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH CONEpKaHHWs y4eOHOro TpeaMera dYepe3 JEMOHCTpAluio OOydarommMcs IMPHUMEPOB
OTBETCTBEHHOT0, I'Pa)KIAHCKOT'O TOBEIEHUS, MPOSBICHUS YEIOBEKONOOUS U 0OpOCepAeyHOCTH, uepe3 MoAOOp COOTBETCTBYIOIIUX TEKCTOB IS
YTEHMUs, 3a]1a4 JUIsl pEIICHUs, TPOOJIEMHBIX CUTYyalui 17151 0OCYKIEHUSI B KJIacce;
- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThl ¢ 0OYHAIOIIMMHUCS: WHTEIIEKTYyalbHBIX UI'P, CTUMYJIUPYIOUINX MO3HABATEIbHYI0 MOTHBAIUIO
O6yanOIHI/IXC$I; JAUOAKTHYCCKOIO T€aTpa, I/IC MOJIYUCHHBIC Ha YPOKC 3HAHUA O6I)IFpI)IBaIOTC$I B T€aTpaJbHBIX ITIOCTAHOBKAX; HHCKYCCHﬁ, KOTOPLIC JAar0T
00y4aromuMcsi BO3MOXKHOCTb MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHUBHOTO TUANIOra; TPYHIOBOM paboThl WM paboThl B Mapax, KOTOpbIE ydaT
KOMaHJHOU padoTe U B3aUMOAECUCTBUIO C IPYTUMHU JETHbMU;
- BKJIIOYEHHME B YPOK HIPOBBIX IMPOLEAYpP, KOTOPbIE MOMOTAIOT MOJJAEp)KaTh MOTHBALMIO OOYYaIOUIMXCS K TOJTYYEHUIO 3HAHUM, HaJlaXMBAHUIO
MMO3UTUBHBIX MEXTMYHOCTHBIX OTHOIIICHUM B KJIacCe, TOMOTAIOT YCTAaHOBJICHUIO T0OpOKEIaTeIbHON aTMOC(EPHI BO BpEMs yPOKa;
- opraHu3zanus megpcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX OOYYAIOIIMXCS HAJ UX HEYCHEBAIOIMMH OJHOKJIACCHUKAMM, JAIOIEro UM COLUAIbHO
3HAYUMBIH OIILIT COTPYyAHHYCCTBA U B3auMHOU ITIOMOIIIH,
- MHMLMUPOBAHHE M MOJJIEP’KKAa HMCCIEIOBATENbCKON NESATEIbHOCTH OOYYaIOIUXCA B paMKax peaau3alid UMH WHIUBUAYAJTbHBIX U TIPYMIOBBIX
HCCIIEIOBATEILCKUX TMPOEKTOB, YTO JACT OO0YYAIOIUMCS BO3MOKHOCTh MTPHOOPECTH HABBIKM CAMOCTOSATEIBHOTO PEUICHUS TEOPETHUECKON MPOOIIEMBI,
reHEepUpOBaHUsS U 0(hOPMIIEHUS] COOCTBEHHBIX HJIeH, YBRXKUTEIBHOTO OTHOILEHUS K 4y>KUM HesM, 0QOpMIIEHHBIM B paboTax JIpyrux HccienoBarenei,
HaBbIK MyOJIMYHOTO BBICTYIICHUS Mepel] ayAUTOPUEN, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKHU 3PEHMUSL.
Pe3ynbraThl enHCTBA Y4eOHOW M BOCTIUTATENIbHON AEATENbHOCTH OTPaXEHBI B paszzeiie pabouel mporpammbl «JIMUHOCTHBIE Pe3yIbTaThl U3YUEHU S
y4eOHOT0 npeameTa «PU3NKn» Ha YPOBHE OCHOBHOT'O OOIIIETO OOpa30BaHUs.
JInyHOCTHBIE, MeTanpeAMeTHbIE H NIPeIMeTHbIE Pe3yJIbTaThl
JIMMHOCTHBIE PE3YJbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEGHHUS ydeOHoro mnpenMera «®Pusnka» HODKHBI OTpakaTb TOTOBHOCTb U CHOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEN MO3UIMEN JTUYHOCTH, CUCTEMOM IEHHOCTHBIX OPHEHTAINH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
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COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM POCCHUHCKOTO OOIIecTBa, pacHIMpEeHUE >KU3HEHHOTO OMNBITa U OMBITA JEATEIBHOCTH B IMPOLECCE
peanu3alui OCHOBHBIX HAIlPaBJIECHUN BOCITUTATEILHOMN NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCKOro BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKOM IMO3HUIIMHM 00YYAIOIIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUHCKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX O0IICUETOBEYECKUX TYMAaHUCTUUECKUX U IEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEILHOCTh B MHTEpPECax TI'PaKJaHCKOro OOIIECTBA, y4acTBOBATh B CaMOYIPABJICHUH B 0Opa30BaTEIHHOU
OpraHu3aluy;

YMEHHE B3aUMOJCHCTBOBATh C COIMMAIIbHBIMA MHCTUTYTaMH B COOTBETCTBUH C UX (PYHKITUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEILHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh POCCHICKON TPaXKIaHCKON UACHTHYHOCTH, TAaTPUOTU3MA,

LIEHHOCTHOE OTHOIIICHUE K TOCYAapPCTBEHHBIM CUMBOJIaM, JOCTHXKEHUSIM POCCUNUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHHS;

CHOCOOHOCTH OLIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM
YHUCJIE B IEATEIILHOCTH YUYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYIyIIETro;

4)3CTeTHYeCKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOUAs 3CTETUKY Hay4YHOTO TBOPYECTBA, MPUCYIIEro (PU3MUECKOi HayKe;

5) TpyA0BOro BOCIMTAHMSA:

HMHTEpEC K pa3iudHbIM chepaM NpodhecCHOHATBHOW AESITeTbHOCTH, B TOM YHWCIE CBSA3aHHBIM C (PU3UKOW M TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OyayIeit mpodeccun u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO B 00JIACTH (PU3UKH HA MPOTSHKEHUU BCEH KU3HMU;

6) 3K0J10rHYeCKOro BOCIMTAHMSI:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPbl, 0OCO3HAHUE TII00ATBHOTO XapaKkTepa HKOJIOTHUECKUX MPoOdIIeMm;

TJITAHUPOBAHUE M OCYIIECTBIICHUE ICUCTBUI B OKPY KAIOIIEH Cpejie Ha OCHOBE 3HAHUS 1I€JIeH YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

paciivpeHue OnbITa AeSITeTbHOCTH YKOJIOTMYECKOI HAPaBICHHOCTH Ha OCHOBE UMEIOIUXCSI 3HAHUIM 110 (PU3UKE;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (U3HUECKON HAYKU;

OCO3HAHUE IIEHHOCTH HAYYHOW NEATEeIbHOCTH, TOTOBHOCTh B MpoOllecce M3yueHUs (DU3UKH OCYIIECTBIIATH MPOEKTHYIO M HMCCIIEIOBATEILCKYIO
NEeSATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI
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Ilo3naBaTebHBbIE YHUBePCcAIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble Jijornueckue aeiicTBuA:

CaMOCTOSITENTLHO (POPMYITUPOBATEH M AKTYaTM3UPOBAThH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIpEeCIIATH LENU AesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTPUBAEMBIX (DU3MUYECKHUX SBICHUSAX;

paspabatbIBaTh IUJIaH petieHus MpoOaeMbl C YIETOM aHaIM3a UMEIOIUXCS MaTepPUATIbHBIX U HEMAaTEePHAIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTL, OLICHUBATL COOTBCTCTBUEC PE3YJILTATOB LC/IAM, OLICHUBATH PUCKHU HOCJIGI[CTBI/II;'I JACATCIIbHOCTH,

KOOPJIMHHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHSIX PEaIbHOT0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBarebCKue 1eCTBUSA:

BJIa/IETh HAYYHOUN TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATHAMHI U METO1aMU (PU3UUYECKOM HAYKH;

BJIaACTH HAaBBIKAMU y‘-Ie6HO-I/ICCJI€IlOBaT€JIBCKOI71 u HpOGKTHOfI ACATCIIBHOCTU B oOactu (1)I/I3I/IKI/I, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB pelIeHHs 331a4 (PU3UUECKOTO COACPHKAHUS, IPUMEHEHHUIO PA3TUYHBIX METO/I0B TTO3HAHMUS,

BJIAACTh BUAAMU ACATCIBbHOCTHU I10 IMOJYUYCHHUIO HOBOI'O 3HAHHMA, €0 MHTCPIIpCTALlUU, Hpeo6pa3OBaHmo U IPUMCHCHUIO B pa3JINYHBIX y‘ICGHBIX
CUTYalUsX, B TOM YUCIIE [IPH CO3/IaHUH Y4eOHBIX TPOEKTOB B 001aCTH (DU3UKHU;

BbBIABJIATh MPUYUMHHO-CIICACTBCHHBIC CBA3M KW AKTYAJIM3UPOBATH 3a7ady, BBIABUIdaTb THUIIOTC3Y ee peuiCHus, HaXOAUTb AaApPTyYMCHTBI JIA
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUIA, 3a]JaBaTh apaMeTPhbl U KPUTEPHUH PEIICHUS;

AHAJIIM3UPOBATDH IOJYUYCHHBIC B XOAC PCUICHUA 3aJa4n pC3yJibTaTbl, KPUTHYCCKN OLCHUBATH UX NOCTOBCPHOCTH, IIPOrHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBHSIX;

CTaBUTb U (POPMYIMPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHOMN 1€ATEIILHOCTH, B TOM UMCIIE IIPU U3YyUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETH NEPECHOCUTH 3HAHUA 1O (1)I/I3I/IKG B IIPAKTUYCCKYIO o0iacte KHU3HEACATCIBbHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUT'aTbh HOBBIC UJICH, IpEAJIaraTb OpUIrnHaJIbHBIC IMTOAXOAblI U PCIICHUA

CTaBUTH MPOOIEMBI U 3a7a4H, TOMYCKAIOIINE ATbTepPHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanueii:

BIIa/IETh HaBBIKAMH MOJTY4YeHHS HH(GOpMALUU (PU3NUIECKOTO COAECPKAHMS U3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATH MOUCK,
aHaJIn3, CUCTEMATHU3AIMI0 U UHTEPIPETALI0 HHPOPMALIUU Pa3IMYHBIX BUIOB U (JOPM MPECTABICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIB30BAaTh CpPECACTBa HH(bOpMaI_H/IOHHBIX U KOMMYHHUKAIIUOHHBIX TEXHOJIOTUHA B PEIICHMU KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H
OpraHMU3aIMOHHBIX 33/1a4 C COO0IEHNEM TPeOOBaHUI AIPTOHOMUKHU, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, PECypcoCcOepeKeHus, MPABOBBIX U STHYECKUX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJACPIKAHMs B PA3NUUYHBIX opmaTrax ¢ yu€ToM HazHadeHHs] MH(GOPMAIMU M LEIeBOU ayJUTOPHH, BhIOHUpas
ONTUMATBHYIO ()OPMY TIPEICTABICHUS M BU3YaTU3aIIUH.
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KoMMyHHKATHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1EATEILHOCTH;

pacro3HaBaTh MIPEIIOCHUIKNA KOH(DIMKTHBIX CUTYAllMi U CMAr4aTh KOH(IMKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTb CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW M MHIUBH Yy aJIbHON paboThI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI C Y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)I0T0 YJieHa KOJICKTUBA;

IIPUHUMATDH LEIH COBMECTHOU ACSATEIBbHOCTH, OPIraHU30BBIBATH U KOOPAMHUPOBATH NEHCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JACHCTBHH,
pacrpenenarh poJid ¢ y4d€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboThl;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJa M KAXKJIOTO yUYACTHUKA KOMaH bl B OOIIUI pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C TO3ULMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISTh IMO3UTUBHOE CTPATETMYECKOE IOBEJACHHWE B Ppa3IMYHBIX CUTYalMsX, MPOSIBIATH TBOPYECTBO M BOOOpakeHHE, OBITh
MHULATUBHBIM.

PerynasiTuBHbIe yHUBepCaJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuzanusi:

CaMOCTOSITENIFHO OCYIIECTBIIATH IO3HABATENbHYIO JIEATEIbHOCTh B 007acTH (DM3MKU U aCTPOHOMHUH, BBIABISATH NPOOJEMBI, CTaBUTH U
(dbopMyIIpOBaTh COOCTBEHHEBIC 3a/1a4H;

CaMOCTOSITENIFHO COCTaBJIATh IUIaH pEIICHHUS pacu€THBIX M KAueCTBEHHBIX 3a]ad, IJIaH BBINOJHEHHUS MPaKTUYECKOW paboThl ¢ y4E€ToM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIITOYTCHHI;

JIaBaTh OLEHKY HOBBIM CUTYalIHIM;

pacHIupsITh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMUHBIX MPEOYTCHUIH;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO PYAHUIMH B 00JaCTH (PU3UKU, TTOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN
YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIIMsIM, BHOCUTh KOPPEKTHUBBI B IESITEIILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJITATOB IIEJISIM;

BIIA/ICTh HAaBBIKAMHU IMO3HABATEIbHOU PEIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3yIbTaTOB U
OCHOBaHMIA;

WCMOJIb30BaTh MPUEMBI pe()ICKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKHU U CBOCBPEMEHHO MMPUHUMATD PEIICHHUS TI0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB ACSITEIbHOCTH;

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;
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MIPUHUMATHh MOTHBBI U QpTYMEHTHI JPYTHX MIPU aHAIHU3E PE3YIbTaTOB ACITEILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce MOCTMKEHUS JTHMYHOCTHBIX PE3YJIETATOB OCBOCHHS IMPOTPaMMBI MO (M3HWKE s YPOBHSI CpPEIHEro oOImero oOpa3oBaHUs Y
00y4aroIuXcsi COBEPIICHCTBYETCS YMOLIMOHANBHBIN HHTEJUIEKT, MPeAIoaratoiinii copMUpPOBAHHOCTH:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIMOCOOHOCTh IMOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHHWE, BUJETh HANpPABICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIMPOBAHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE TIPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJICHUE, CIIOCOOHOCTh aIaliTUPOBATHCS K
SMOILIMOHAIBHBIM U3MEHEHHSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIIMH, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTH)KCHUIO 1IeJId U YCIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHE JICHICTBOBATh UCXOIs
U3 CBOMX BO3MOXKHOCTEI;

SMIATHH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAILHOE COCTOSHUE JPYTHX, YYHUTHIBATH €r0 IpPHU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTpAMBATh OTHOILEHUS C JPYTMMH IIOJbMHU, 3a00TUTHCS, HPOSBISATH HHTEpEC U
pa3perath KOHQIHKTHL.

INPEAMETHBIE PE3YJIbTATDI

K koH1y o0yuenus B 12 kiacce peIMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE JAOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YHAIOLIUXCS YMEHHN:

JIEMOHCTPHPOBATh Ha TpUMepax poiib U MecTo QUMK B (JOPMUPOBAHMM COBPEMEHHOW HAyYHOW KAapTUHBI MHPA, B Pa3BUTHH COBPEMEHHOU
TE€XHUKU U TEXHOJIOTUH, B IPAKTUYECKOHN 1EATEILHOCTH JIFOJIeH, IIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUPA;

YYUTBIBATh TPAHUIIBI IPHMEHEHHS U3yUYEHHBIX (PU3UIECKUX MOJIEINICH: TOUYSUHBIN SJIEKTPUICCKUN 3apsi, JIyd CBETa, TOYCUHBI HCTOUYHHUK CBETA,
sqiepHas MO/ieIb aTOMa, HYKJIOHHAs! MO/I€Ib aTOMHOTO sJpa IpH peIIeHu: (pU3nuecKux 3aaay;

pacrno3HaBaTh (PU3MUECKHE SIBICHUS (TMPOIECCHI) U OOBACHITh UX HA OCHOBE 3aKOHOB JJIEKTPOJAMHAMHUKUA W KBAaHTOBOW (DU3UKU: JIEKTPUUECKAS
IIPOBOJIUMOCTb, TEIIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JIEMCTBUS TOKA, B3aUMOJCHCTBUE MAarHUTOB, JIEKTPOMArHuTHasE MHAYKLUS, TeHCTBHUE
MarHUTHOTO TOJISt HA MTPOBOIHUK C TOKOM M JBIKYIIHICS 3apsii, JEKTPOMAarHUTHBIE KOJeOaH!s M BOJHBI, IPSIMOJIMHEIHOE pacIpOCTPAHEHUE CBETA,
OTpa)KeHHe, TperoMIIeHHe, UHTepdepeHus, AMdpaKkus U NOJsApU3alus CcBeTa, JUclepcus cBeTa, (orodnekTpudeckuil rpdext (hotorddexr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa aTOMa BOAOPOA, ECTECTBEHHAsI M HCKYCCTBEHHAs Pa/INOAKTHBHOCTB;

OIMCHIBATh M3yUEHHBIE CBOMCTBA BellecTBa (dJMEKTPUYECKHE, MarHUTHBIE, ONTHUYECKHE, EKTPUUYECKYIO MPOBOAMMOCTh PA3JIMYHBIX Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOIIECCHI), HMCIONB3YS (PU3MUYECKHe BEITUYMHBI: JJCKTPUYECKUN 3apsill, CHJIa TOKA, JJIEKTPHUYECKOE HaIpsDKEHHE,
3JIEKTPUUYECKOE COMPOTUBIICHUE, PA3HOCTh MOTEHLMAIOB, AJIEKTPOABIKYIIAs cuiia, paboTa TOKa, MHAYKLUS MarHUTHOTO IOJis, CHiia AMIepa, cuja
JlopeHnia, MHIyKTHBHOCTD KaTYIIKH, SHEPTHS 3JIEKTPUIECKOTO U MAarHUTHOTO TIOJIEeH, IEPUOJT M 9acToTa KoJeOaHui B KoJeOaTeIbHOM KOHTYpE, 3apsi
U CHJa TOKAa B IPOLECCe TapMOHUYECKHX HIIEKTPOMArHUTHBIX KojieOaHWH, (POKYCHOE pAacCTOSHHE M OINTHYECKas CHJIA JIMH3BI, NPH ONUCAHUU
MPaBUJIHHO TPAKTOBATh (DU3MUYECKHUI CMBICI HCIIOJIB3YEMBIX BEJIHUYWH, UX O0O3HAYCHUS M €AMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(u3HUECKyI0 BEIUUMHY C IPYTMMH BEJTHYMHAMY,;
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OIMCHIBATh U3yUCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCIOB3YsI (PU3HMUECKUE BETUYUHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI
U 4YacToTa CBETa, SHEPrus U UMIYJbC (POTOHA, MEPHOJ MOJIypacHaza, 3HEpPrusl CBS3U ATOMHBIX siep, IPHU ONMCAHUM NPABWIBHO TPAKTOBATh
(bu3N4YeCKUil CMBICI MCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHHS U €IWHUIIBI, YKA3bIBaTh (POPMYJIbI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C
JAPYTUMH BEJIMYMHAMM, BBIYUCIATH 3HAUCHUE (PU3NYECKOI BEJTMUNHBL;

aHAJTM3UPOBATh (PU3MUECKUE MPOLECCHl U SABICHHS, UCIOIB3YsS (PU3MUECKUE 3aKOHBI U NPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIBHOTO U
[IapaJUIEIIBHOTO COEIMHEHUS IIPOBOJHUKOB, 3aK0H J[xoynsa—JIeHna, 3aKoH 3JIeKTpOMAarHUTHOM MHIYKLUH, 3aKOH IIPSMOJIMHENHOTO PACIIPOCTPAHECHMUS
CBETa, 3aKOHbI OTPAXEHUS CBETa, 3aKOHBI MPEIOMIICHHS CBETa, ypaBHEHHE JiHITEWHA st (HoTodPdeKTa, 3aKOH COXPAaHEHHS IHEPTUH, 3aKOH
COXPAHEHHUs UMITYJIbCA, 3aKOH COXPAaHEHUS DJIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHMsI MacCOBOI'O YMCIIA, NOCTYIaThl bopa, 3aKOH paJuOaKTUBHOIO
pacraja, Ipu 3TOM pa3nyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPAXKEHHE U YCIIOBUS (IpaHMIIbI, 001aCTH) IPUMEHUMOCTH;

OIIpEAEIATh HAPaBJIEHUE BEKTOPA MHIYKLIUU MarHUTHOTO I10JIsI IPOBOJTHUKA C TOKOM, CUiIbl AMnepa u cuibl JlopeHua;

CTPOUTH M ONMCHIBATh N300pa’keHHE, CO3aBaeMOe IJIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBITOJIHATH AKCIIEPUMEHTHI 110 UCCIICOBAHUIO (PM3UUECKUX SBICHUN U MPOLECCOB C MCIIOJIBF30BAaHUEM MPSIMbBIX U KOCBEHHBIX M3MEPEHHIA: TIPU
3TOM (OpMyIHpOBaTH MpoOIeMy/3aady U TUIIOTE3Y Y4eOHOro SKCHEpUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEJUIOKEHHOro 000py10BaHUs, IPOBOJUTH
OTIBIT U OPMYIIUPOBATH BHIBOJIBI;

OCYILECTBIIATH NPSMBIE U KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BEIMUYUH, IPU 3TOM BHIOMPATh ONTUMAIIbHBINA CIIOCOO U3MEPEHHUS U UCTIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NIOTPEIIHOCTEW U3MEPEHMUI;

HCCIIeI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEIMUYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUIN: IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh
Pe3yJIbTaThl OJYYEHHOHN 3aBUCUMOCTHU (PU3MUECKUX BEJIMYMH B BUJIE€ TAOIUI] U IPaUKOB, J€J1aTh BEIBOJBI 10 PE3YyJIbTaTaM UCCIIEI0OBAHUS;

coOsoaTh npaBuiIa 0€30MacHOro TpyJa MpH MPOBEIEHUM UCCIEIOBAaHUNA B PaMKax yuyeOHOTO HKCHEPUMEHTa, yu4eOHO-UCCIIEeI0BaTEeIbCKONW U
MIPOEKTHOM J1€ATEIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHMS;

pemaTh pacu€THbIE 3aJ]auu € SBHO 33JaHHON (prU3HUecKol MOJIENbI0, UCIOB3Ys (PM3NUECKUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS
3aJla4d BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACISTh (U3NYECKUE BEIMYMHBI U (HOPMYJIbl, HEOOXOAUMBIE Uil €€ pEelIeHMs], POBOJUTh PacuéThl U
OLIEHUBATh PEATHLHOCTH MOJyYEHHOTO 3HAaYeHUs (PU3MUECKON BETMUUHBI;

peniaTh Ka4eCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTUYECKH HENPOTHMBOPEUYMBYIO LENOYKY PACCYXICHHM C ONOpPOM HAa W3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKUE SIBICHMUS;

HCII0JIb30BaTh NP PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUU JJISl IOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIUN U
NpEeJCTaBICHNUs Yy4eOHOH M Hay4YHO-NOMYJISIpHONH MH(pOpMAaLKH, MOTYyYEHHONW U3 pa3jIMYHBIX UCTOYHHMKOB, KPUTHUYECKH AHAIM3MPOBATH MOIYyYaeMYIO
nH(pOpMalLHIO;

OOBSICHATH MPHUHLMUIBI NEHCTBUS MAaIIMH, NMPHUOOPOB M TEXHUYECKHUX YCTPOMCTB, pa3ivyaTh YCJIOBUS WX O€30MacCHOTO HCIOJIb30BAaHUS B
IMOBCEAHEBHOM JKU3HU;

MPUBOANUTH PUMEPHI BKJIaZa POCCUMCKHUX U 3apyO0eKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B O0OBICHEHHE MTPOIIECCOB OKPYIKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM XKM3HM JUIsl oOecredeHrs 0€30MacHOCTH MpU OOpalleHuu ¢ mpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JJII COXPAHEHHUS 310pPOBbs U COOIIOACHUS HOPM IKOJIOTMYECKOTO MOBECHUS B OKPY KaIoILEel Cpene;
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paboTaTh B IpymIie ¢ BBIMOJIHEHHEM Pa3IMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATh PaOOTy IPYMIIb, PALIMOHAIBLHO PACIIPEAEIIATh 005S3aHHOCTH U
[UIAHUPOBATh JICATEIILHOCTh B HECTAHIAPTHBIX CHUTYalMsAX, AaJICKBAaTHO OIEHMBATh BKJIAJ KAKJIOr0 M3 YYaCTHHKOB TPYIIbI B pEIICHHE
paccMaTpuBaeMoid IPOOIeMEI.

«Cl'lellHa.]'leLIe ycdioBus peajimdanui JUCHUIIINHBD)

[Tpu peanuzanuu npuHIUNa AU PepeHIMPOBAHHOTO (MHANBUIYAIBHOTO0) 1M0AX0a B 00yueHnn Maremaruke yqammxcs ¢ HOLA neo6xoaumo
YUUTBIBaTh YPOBEHb PA3BUTUS Y HUX MAaHYyallbHbIX HaBBIKOB. YUHWTENb B Ipolecce OOydeHUs ONpeaessieT BO3MOKHOCTH YYAllUXCs BBIIOJIHATH
MUCbMEHHBIE Pa0OTHI, IMOJI30BAThC MAaTEMAaTHUYECKUMH HHCTPYMEHTAaMH B TIPOLIECCE MOCTPOCHHSI T€OMETPHUECKUX (UTYP M H3MEPHUTEIbHBIX
onepauuil. Tak xke B mmporecce 00y4eHHUs: MaTEMAaTUKE, YUUTEII0 HEOOXOAUMO YUUTHIBATh YPOBEHb U KAUE€CTBO Pa3BUTHE YCTHOW peun yuamuxcs. [Ipu
HEZ0CTaTOYHOM YPOBHE €€ Pa3BUTHUS HEOOXOJUMO HUCII0JIb30BATh TAKUE METO/IbI TEKYIIET0 U IPOMEKYTOUYHOIO KOHTPOJISl 3HAHUN ydaluxcs, KOTOpble
Obl OOBEKTUBHO IIOKA3bIBAIM PE3yJbTaTUBHOCTh HX 0OydeHHs. BiioueHus oOywaromuxcs B IMPOEKTHYI0 M y4eOHO-HCCIEI0BATENbCKYIO
JeSTeIbHOCTD, IPOBEICHHUS HAOIIOICHUIA U DKCIIEPUMEHTOB, B TOM YHCJIE C MCIIOJIB30BaHUEM Y4eOHOro JIabopaTopHOro 000pyI0BaHuUs, ITH(PPOBOTO
(97€KTPOHHOI0) M TPAAULMOHHOTO HW3MEPEHUs, BKIIOYAs OIpEIeICHUe MECTOHAXOXKACHUS, BUPTYaJbHBIX J1a0OpaTOpuid, BELIECTBEHHBIX U
BUPTYaJIbHO-HATJISITHBIX MOJIETICH, ¥ KOJUIEKIIMH OCHOBHBIX MaTEMAaTUYECKIX OOBEKTOB.

OOyuaromiyecs ¢ ABUraTeJIbHbIMU HApYLIEHUSAMHU UCHBITHIBAIOT Pl TPYJHOCTEH B mpolecce o0ydyeHus: MmaremaTuke. MOTOpHbIE HapyIICHHs
OTrPaHUYMUBAIOT CIIOCOOHOCTh K OCBOEHUIO MPEIMETHO MPAKTUYECKOHN JAESITEIbHOCTH. JTO NPUBOJUT K TOMY, YTO (POPMUPYIOLIUECS 3HAHUSI U HAaBBIKU
SBJISIIOTCSI HEIIPOUHBIMHU, TOBEPXHOCTHBIMHU, (DparMeHTapHBIMH, HE CBS3aHHBIMU B €lMHYI0 cucTeMy. OOHapy>KUBAIOTCS TPYAHOCTU B (POPMUPOBAHUU
MIPOCTPAHCTBEHHBIX W BPEMEHHBIX IPEJICTABICHUH, CUCTHBIX ONEpaIyii, paboTe ¢ TeTpaaplo, yUeOHUKOM, CrOoco0ax 3alHMcH MPUMEPOB B CTOJIOWK,
cobuoieHreM opdorpaduyeckoro pexxuma.

Ha ypokax, yugammuecs ¢ HOJIA ucnbIThIBal0OT 0COOEHHBIE TPYIHOCTH IIPU BBIMOJIHEHUH PUCYHKOB, YepTexkeil, rpaduKoB, TaKk Kak UM TPYJIHO
OJTHOBPEMEHHO JIepKaTh KapaHIall U JMHEHKY, T03TOMY UM 00s3aTelIbHO TpeOyeTcsl MOMOIIb B3pocioro (yuutens, accuctenta). OOyuaromemycs ¢
HOJIA Ob1BaeT npolie HakaTUEM KJIABUII BBIOJIHUTH YEPTEXK HA KOMIBIOTEPE, YEM 3TO CAENaTh C MOMOIIBI0 KapaH/aia U JuHeiku. O0ydaromumces
¢ HOZIA nocrato4Ho TsXeslo OCBauBaTh BBOJI MATEMAaTHUECKUX CUMBOJIOB, HAIPUMepP, OOBIKHOBEHHBIX JIPOOEH.

Ecnu y ywamierocs ecte HapymieHusi pyHKIMH pyK, TO MaTepual MOXHO paccMaTpuBaTh OO30pHO, 33Jaul, CBSI3aHHBIE C IMOCTPOEHUEM,
nponycTuTh. BupTyanbHas naGopaTtopus mo MaTeMmaTuke, Hanpumep, Ha muiatdopme MOII (POI) naer oOydaronMces BO3MOXKHOCTD BBIIOJIHSTH
MIOCTPOCHHUE T€OMETPUYECKUX (UTYp Ha IJIOCKOCTH U B MPOCTPAHCTBE, pabOTaTh C KOOPAMHATHOM IJIOCKOCThIO. bombiioe BHMMaHWEe HEOOXOAMMO
o0pamiare Ha NPaKTUYECKYI0 HAMpaBIEHHOCTh OOyYeHUs, a UIMEHHO: a) U3MEepeHHe NMepUMETPOB U IUIOIIaJiel; 0) BBIYMCIUTEIbHbIE HABBIKU, B TOM
YHCJIe ¥ C TOMOIIBIO KAJIbKYJISITOPA.

OnHoit u3 ocobeHHocTel padotsl ¢ yyanmmucs ¢ HOJIA sBnsiercs To, 4TO UM HEOOXOUMO OOJIbIlIe BPEMEHH ISl BBIOJIHEHUS 331aHUH, YeM
3JI0pPOBBIM O0OYYaIOLUMCS, TO3TOMY JJIsi KOHTPOJISl 3HAHUM JIy4Ille HCIIO0Ib30BaTh 33Jaul Ha TOTOBBIX YepTEekKax, 3aJ1a4M, B KOTOPHIX YK€ Hale4yaTaHo
YCJIOBHE U HAa4ajo pelieHus], a 00y4yaromuMcst 0cTaéTcsl ero TOJbKO 3aKOHUYUTh WIIM BBITIOJIHUTH TECTOBBIE 3a/1aHusl. [lepen KOHTpOJIbHBIMU paboTamMu
HEOOXOAMMO TIPOBOJIUTH 0000IIAIINE YPOKH O TeMe, Tak Kak y obOywaromuxcsi ¢ HOJA oTMeuaroTcss HEJJOCTaTKH Pa3BUTHS MaMSATH, OCOOCHHO
KpaTKoBpeMeHHOH. O60011aronme ypoku Aal0T BO3MOKHOCTh CKOHIIEHTPHUPOBATh BHUMAHUE HAa OCHOBHBIX YIPaXXHEHHUSAX, BBEJCHHBIX B KOHTPOJIbHYIO
pabory.
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COJAEPKAHUE YYEBHOI'O KYPCA
12 KIIACC
Pazjen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHuTHl. B3anMOAENCTBHE ITOCTOSIHHBIX MAarHUTOB. MarnutHoe nojie. Bektop MarHuTHOM MHAyKUMH. [IpuHImn cynepnosunuu
MarHMTHBIX NTOJIeH. JIMHUY MarHuTHOM MHAYKIMH. KapTHa TMHUI MAarHUTHOM MHAYKLMH I10JI TOCTOSIHHBIX MarHuTOB.

MaruutHoe moJjie NMPOBOJHUKA C TOKOM. KapThHa IMHUN MHIAYKIUMM MAarHUTHOTO IOJIA JJMHHOTO IPSIMOIO MPOBOJHUKA M 3aMKHYTOT'O
KOJIBLIEBOT'O IPOBOJHMKA, KaTYyIIKU ¢ TOKOM. OnbIT Opcrena. BzanmonelicTere NpOBOAHUKOB € TOKOM.

Cuna Amrnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ MOAyJIb U HallpaBlieHHE. J[BrKeHHE 3apsHKEHHON YaCTHUIIBI B OTHOPOTHOM MarHUTHOM moinie. PaGora cuisl JlopeHia.

SIBneHue 31EKTPOMarHuTHOM MHAYKUUK. I10TOK BEKTOpa MArHUTHOW MHAYKIMK. DJIEKTPOJBHIKYILAS CUJIA MHIYKIUHU. 3aKOH 3JIEKTPOMATrHUTH 01
nHaykunn dapanest.

BuxpeBoe anekTpudeckoe mosie. JNEKTPOABIKYIAsA CUla UHIYKIUU B MPOBOJHUKE, ABMKYIIEMCS ITOCTYNATEIIBHO B OJHOPOJHOM MarHUTHOM
ToJIe.

IIpaBuio Jlenua.

NHayKTUBHOCTD. SIBIIeHHE CAMOMHAYKLINU. DIEKTPOABIIKYIIAs CUla CAMOMHIYKLIHH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHuyeckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThbl, 3JEKTPOMArHWUTHI, AJIEKTPOABHUIaTelb, YCKOPHUTEIU
AJIEMEHTApHBIX YaCTUIl, UHAYKIIMOHHAS TeYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JencTtBue cuiel JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBieHHE ANEKTPOMarHuTHOW MHIAYKIIMH.

IIpaBuio JleHna.

3aBHUCHMOCTB IEKTPOJBHKYIIEH CHIIBI MHAYKIUU OT CKOPOCTH U3MEHEHMSI MATHUTHOTO ITOTOKA.

SIBneHne caMOMHTKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSIHHOTO MarHATa HAa PAMKY C TOKOM.
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I/ICCHGZ[OBaHI/Ie SIBJICHUA Z—)JIGKTpOMH.FHPITHOﬁ HHAYKIWH.

Paznen 5. KosieGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHumHbvle K01e0anus

Konebarenbnas cucrema. CBoOogHBIE MeXaHHYeCcKHe KoneOanus. ['apmonnueckue konebanus. [lepuon, yacrota, ammuTyaa u ¢aza KonedaHuii.
[IpyxuHHBIA MasATHUK. MareMaTHuecKuil MasTHUK. YpaBHEHHE TapMOHWYECKHX KojeOaHuil. [IpeBparieHue HSHEpruuM NpH TaAPMOHUYECKHX
KoJIeOaHUsX.

KonebGatenpupiii koHTYyp. CBOOOAHBIC JJIGKTPOMAarHUTHBIE KoJieOaHWUS B HACAUIBHOM KOJEOATEIbHOM KOHType. AHAJIOTHUS MEXIY
MEXaHHUYECKUMH U JIEKTPOMArHUTHBIMU KosieOanusimu. @opmyiia ToMcoHa. 3aK0H COXpaHEHHS YJHEPTHH B HICAUTHBHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroumx KoieOaHusX. BuIHyXIeHHbIe MexaHUYeckue KoyieOaHus. Pe3oHaHc. BBIHYyXJIE€HHbIE 3JIEKTPOMArHUTHBIC
KoJieOaHusl.

[lepemennsblit Tok. CHHyCOUANbHBIN MTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKa. AMIUIMTYAHOE U ACHCTBYIOIEE 3HAYCHUE CHIIBI TOKA U
HaIPSDKCHUS.

Tpanchopmarop. IlpomsBoacTBO, Tmepeaadya M IMOTPEOJCHHUE JJICKTPUUECKOW JHEPrud. OKOJOTHYECKUE PHCKH TIPU IPOU3BOACTBE
anekTposHeprun. Kynbrypa uCnoiib30BaHuUs JJIEKTPOIHEPTUH B IIOBCETHEBHOM JKU3HHU.

TexHuyeckue yCTpoHCTBA M MPAKTUYECKOE IPUMEHEHHE: AIEKTPUIECKUI 3BOHOK, TeHEpaTOp MEePEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (PY>KUHHBIN WM MAaTEMAaTUYECKUN MAsITHHK).

HaGmronenue 3aryxarommx KoieOaHuid.

HccnenoBanme cBONCTB BBIHYKACHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.

CBOOOIHBIE ANMEKTPOMATHUTHBIE KOJIeOaHus.

OcmmiorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUST OT BPEMEHH ) JJTS QJICKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc npu mocnenoBaTeIbHOM COSTUHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTH U KOHIEHCATOPA.

Mopenb TUHUU SIEKTPOIIepeaaun.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnemoBanue 3aBUCUMOCTH TIEPHUOIa MaJIBIX KOJICOAHMI Tpy3a Ha HUTH OT JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B IIETIH U3 MOCIIE0BATEILHO COSNMHEHHBIX KOHACHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80JIHbL

MexaHu4yeckue BOJIHBI, ycaoBus pactipoctpanenus. [leproa. CkopocTh pacnpocTpaHeHus U JUIMHA BOJIHBL. [lomepednbie U mpoJoabHBIE BOJTHBIL.
WnTtepdepennus u nudpakuns MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.
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ONEKTPOMarHUTHHIE BOJIHBI. YCIIOBUSL M3JIy4E€HHUs 3JEKTPOMAarHUTHBIX BOJH. B3aummuas opuenTtauust BektopoB E, B, V B anekTpomarHuTHOM
BosiHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH: OTpaXKEHUE, MpeloMIIeHHe, noysipu3anus, 1udpakuus, uateppeperus. CKOpocTh 3JIEKTPOMarHuTHBIX
BOJIH.

[Ikana 351eKTpoMarHuTHHIX BOJIH. [IprMeHeHe 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIIBL paIUOCBA3YU U TEJIEBUACHUS. Pagronokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHr4eckue ycTpoiucTBa U IPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIIbHBIC HHCTPYMEHTHI, YJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE,
panap, paguonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebuomieecs Ten0 Kak HCTOYHMK 3BYKa.

Habnronenue oTpaxxeHus ¥ MPeTOMIICHUS MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTYAOH U 4acTOTOM KoeOaHUH.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIICHHE, TIOJISIPU3AIHs, JU(paKus, HHTephEpeHIIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacpoCcTpaHeHUE CBeTa B OAHOPOAHOM cpefe. JIydu cBeTa. TodeuHblid HCTOYHHK CBETA.

OtpaxxeHnue cBera. 3aKOHbI OTpakeHus ceta. [locTpoeHne n300paxeHnit B IJIOCKOM 3epKajle.

[Ipenomiienne cBeta. 3aKoHBI MpeIOMIICHHsS cBeTa. AOCONIOTHBIN MOKa3aTenb npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CnoxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparomie 1 paccenBaroiye JuH3bl. ToHkas 1uH3a. @OKYyCHOE pacCTOSIHME U ONTHYECKask CUila TOHKOM JnH3bl. [locTpoenune u3obpaxenuil B
coOMparoIuX U paccenBaromux JnH3ax. opMysa TOHKOM JIMH3BL. Y BETUYCHHE, 1aBa€MO€ JTUH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

Bonnosas ontuka. WaTtepdepennus cBera. KorepeHTHble HCTOYHMKU. YCIOBHMS HAOMIOJEHUS MAaKCUMYMOB M MHHUMYMOB B
UHTEep(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakus ceeta. JudpaxnmonHas pemeérka. YciaoBHe HaONIOACHUS TJIaBHBIX MAKCUMYMOB IPH NaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
IU(QPAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE MpPUMEHEHHE: OYKH, Jymna, (oToammapaT, MPOCKIMOHHBIN amnmapar, MHKpPOCKOIN, TeJIECKOIl,
BOJIOKOHHAS ONTUKA, AU(PpaKIIMOHHAS perI€TKa, MOJISPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOe pacnpocTpaHeHHe, OTpakKeHHE U IpejoMieHre ceeta. OnTruieckue mpruoopsl.
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ITonHoe BHyTpeHHee oTpaxeHue. Moens CBeToBoa.
HccnenoBanue cBOWCTB N300paxeHH B TMH3AX.
Monenn MUKpOCKOIa, TEIECKOIIa.

Hab6mronenue natepdepeHimu ceera.

HaGmonenue nudpakuu cBera.

Habmonenue nucnepcun cBera.

[Tonyuenue cekTpa ¢ HTOMOIIBIO MPU3MBI.
[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIIUOHHON PEHIETKY.
Habmonenue nonsipusanuu cBera.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
N3mepenue nokaszarens IpeIoMIESHUS CTEKIIA.
HccnenoBanue cBONCTB U300paxKeHUH B TMH3AX.
Habmronenue aucnepcun cBera.

Pa3nea 6. OcHOBBI cienHAJILHOM TeOPHHU OTHOCUTEIbHOCTH

I'paHu1IbI TPUMEHUMOCTH KJIacCHYEeCKOM MeXaHUKH. IlocTynarel cnenuaibHOM TEOPUM OTHOCUTENILHOCTH: MHBAPUAHTHOCTh MOJYJISL CKOPOCTHU
CBETa B BaKyyMe, MPUHIIUIT OTHOCUTEIILHOCTH DUHIIITEHHA.

OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALECHUE JUITUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHULIBI. JHEPTUS TIOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. opmyina [Inanka cBsA3u s3HEeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTHe U uccienoBanue (orordpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl gorodpdexra. YpaBHeHue DifHmrelHa s poTtorddexTa.
«Kpacnas rpanuna» dhortoaddekra.

Hasnenue ceera. Onbitel I1. H. JIeGenesa.

XnMuyeckoe NeHCTBHE CBETA.

TexHuueckue ycTpolcTBa U MPaKTUYECKOEe MPUMEHEHHe: (POoTorIeMeHT, GOTOIaTUUK, COTHEUHAs OaTtapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IUHKOBOM IIIACTHHOM.

HccnenoBanune 3akoHOB BHELTHETO GoTodPdeKTa.

Caeroano.
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Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopma mo paccessHuio o -yactuil. I[lmanerapnas mozens atoma. Iloctymater bopa. M3nyuenuwe u
HorJoeHne GoToHOB MPU Nepexoie aToMa ¢ OJHOTO YPOBHsI SHEpruy Ha Jpyroil. Buspsl ciekrpo. CriekTp ypoBHEN 3HEpPruy aToMa BOJI0poJa.

BousiHoBBI€ cBOMCTBa yacTull. Bonubl ne bpoins. KoprnyckyisipHO-BOJIHOBOM 1yaiu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.

TexHu4yeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

Onpenenenye AJIMHBI BOJIHBI JIa3epa.

HaGnroneHue nuHeyaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGroienne JIMHeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JJOKa3bIBAIOIIUE CIOKHOCTh CTpoeHMs sapa. OTkpeiTue panunoaktuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuro cocraBa
pannoakTUBHOrO n3nyyeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ilydeHus. BausHue paguoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTtkpbiTHE IpoTOHA U HeWTpoHa. HykiionHas mozens sapa ['elizenOepra—lBanenko. 3apsn sapa. MaccoBoe uucino siapa. M30Tonsl.

Anbda-pacnan. DneKTpOHHBINA U TO3UTPOHHBIN OeTa-pacnal. ['amma-u3inydyeHue. 3aKoH paJuoaKTUBHOTO paclajia.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.

SAnepusble peakuuu. [lenenue u CUHTE3 A1€ED.

SAnepuslii peaktop. Tepmosaepublii cunrtes. [Ipo0neMbl 1 NepCHeKTUBEI AIEPHON IHEPIeTUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON SHEPTreTHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtop1 Ha0JIIOIEHUS U PErHCTPAIK 3JIEMEHTAPHBIX YaCTHL.

@dyHnaMeHTaIbHbIE B3aUMOAEHCTBUA. EAMHCTBO (DpM3NYEeCcKOl KapTHHBI MHpAa.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: JO3UMETp, kKamepa BuibcoHa, saepHblil peakTop, aroMHasi Oomoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusm).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH
Oransl pa3BUTUs acTpoHOMUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.
Bun 38é31H0r0 HebGa. Co3Be3us, spKue 3BE3IbI, IIAHETHI, UX BUAUMOE JABHKEHHE.
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Conneynas cuctema.

Connue. ConHeyHasi akTUBHOCTh. Mctounuk 3Heprum CoJsiHLIA M 3BE31. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(Marpamma «CIEKTpajbHbIN
KJIACC — CBETUMOCTb». 3BE3/bl IVIABHOM IOCIEA0BAaTENbHOCTH. 3aBUCHMOCTh «Macca — CBETHUMOCTBY» JUISl 3BE3J IVIABHOM IIOCIEN0BAaTEIbHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE TPEACTABICHUS O MPOUCXOKACHUH U 3BOroLMH COJIHLIA U 3BE3/T. DTallbl )KU3HU 3BE3 L.

Mneunsiii [1yts — Hama [Nanaktuka. [lonoxxenune u aBuwxenue Connua B ['amaktuke. Tumbl ranakTuk. PaguoranakTuku U kBa3zapbl. YEpHBIC
JBIPBI B SIAPAX TANAKTHK.

Bcenennas. Pacumupenue Beenennoit. 3akon Xa66ma. Pasberanne ranaktuk. Teopus bonbmioro B3psiBa. PenmukToBoe n3mydeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmronenust HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUHN ISl ONIPEAETICHUS MOJI0KEHU HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3ausi CeBEpHOIo NOyIIapHsl U ApKUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, mianer, Mneuynoro I[Tytu.

O0o0maroniee NoOBTOpPeHUE

Ponb Qu3uku U acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTUYECKON, COIMAIbHOM U ITUYECKON cdepax AesITeNbHOCTH YelIOBEKa, POJIb U MECTO
(GU3MKK U aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MUPA, POJIb (GU3NIECKON TeOpur B OPMHUPOBAHUH MPEICTABICHUN O (pr3HUecKor KapTHHE
MUpa, MECTO (PU3MYECKON KapTHHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUHN O IPUPOIE.

Me:xknpeamMeTHble CBSI3U

N3yyenne kypca ¢uszuku 6a30BOro ypoBHs B 12 Kilacce OCYIIECTBISIETCS C YYETOM COAEPIKATEIbHBIX MEXKIPEAMETHBIX CBSI3eH C Kypcamu
MaTeMaTHKH, ONOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonamus, CBA3aHHbIE C M3YYEHHEM METOJIOB HAy4YHOI'O IIO3HAHUSA: SBJIEHWE, Hay4HbI (akt, runoresa, Qusnueckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJI0/IEeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHNe CUCTEMBbl ypaBHEHUH, TPUTOHOMETpHUYECKHEe (YHKIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX MPOEKIUU HAa OCH KOOpPJMHAT, CII0)KEHHE BEKTOPOB, MPOW3BOJHBIE 3JEMEHTAPHBIX (YHKIUH,
MPU3HAKH [TOJI00US TPEYTOJIbHUKOB, ONpeAeIeHNE TUIOMAAN TUIOCKUX GUTyp U 00BbEMa Tell.

buonocus: snextpuyeckue siBIEHUS B )KUBOW MPUPOJE, KojeOaTeNbHbIE TBUKEHUS B )KUBOM MPUPOJE, ONITUYECKUE SBJICHUS B )KUBOUM MPUPOJIE,
NEMCTBUE palMalliy Ha )KUBbIE OPTaHNU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KpUCTAIJIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHHW3Mbl 00pa30BaHUS KPUCTAUIMUECKOM pPEIETKH,
CIEKTPAJIBHBIN aHAIN3.

l'eocpagpus: marHUTHBIE MTONTIOCAa 3€MIIH, 3aJ1€KU MarHUTHBIX Py, POTOChEMKA 36MHOM TOBEPXHOCTH, NMPEACKa3aHUE 3EMIIETPSICEHH.

Texnonocus.: NTUHUN QJICKTponepeaay, reHeparop NEPpEMEHHOr0 TOKa, JJICKTPOABUIaTelib, MHAYKOHWOHHAA I1€4b, pajaap, paJII/IOl'IpI/IéMHI/IK, TCJICBU30p, AHTCHHA,
TeHe(i)OH, CBLI-HG‘H:, HpOeKHHOHHLIﬁ arrapar, BOJIOKOHHAs OIITHKA, COJTHEUHAA 6aTape${.

Kaneﬂnapﬂo-TeMaanecxoe NJIaHHPOBaHUE
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NoeNe HaumeHnoBaHme pa3zaesioB H TeM NPOrpaMMbl Koa-Bo JJIeKTpoHHBbIE (U (poBbIE)
4yacoB o0pa3oBaTeJIbHbIE pecypchl
Pa3nea 1. JJIEKTPOANHAMUKA
1 MaruautHoe nojie. DIeKTPOMarHUTHas MHTyKIUS 11 bubnmoreka [OK
https://m.edsoo.ru/7f41c97c
Pa3nen 2. KOJIEGAHUSA U BOJIHBI
2 MexaHUYecKre U 3JIEKTPOMArHUTHEBIE KOJICOaHMs 9 bubmoreka [JOK
https://m.edsoo.ru/7f41c97¢c
3 MexaHu4ecKrue U 3IEKTPOMAarHUTHBIE BOJIHBI 5 bubnunoreka [JOK
https://m.edsoo.ru/7f41c97¢c
4 Onrrka 10 bu6nunoreka IJOK
https://m.edsoo.ru/7f41c97¢c
Pa3znea 3. OCHOBBI CHEIIMAJIBHOM TEOPUHU OTHOCHUTEJIBHOCTH
5 OCHOBBI CIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH 4 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢
Pa3znen 4. KBAHTOBAS ®U3UKA
6 DIIeMEHTHI KBAHTOBOM ONTHKH 6 Bubnunoreka [IOK
https://m.edsoo.ru/7141c97¢
7 Crpoenue aroma 4 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c
8 ATOMHOE SI7IpO 5 Bubnunoreka [IOK
https://m.edsoo.ru/7f41c97¢
Paznen 5. JIEMEHTBI ACTPOHOMHWU U ACTPOPU3UKHN
9 DJIEMEHTBI aCTPOHOMHUU U aCTPODU3UKH 7 Bubnunoreka [IOK
https://m.edsoo.ru/7f41c97¢c
Paznen 6. OBOBIIAIOUIEE IOBTOPEHUE
10 O6o01maroriee MOBTOPEHHE 4 Bbu6nuoreka IJOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 68
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KanennapHo-tematudeckoe (Ioypo4Hoe) IJIaHNpPOBaHue:

Ne Tema ypoka XapakrepucTHKa BU10B DJIEeKTPOHHbBIE [Hara
T\t AeSITeJIbHOCTH 00Y4YAIOIIUXCS (undposbie)
o0pa3oBaTe/IbHbIE [nan Tnan
pecypcbl
1 ITocTOsTHHBIE MATHUTHI U UX ONMCBIBAIOT U3YUYEHHBIE CBOMCTBA bubmmorexa [IOK
B3auMOJICiCTBHE. MarHUTHOE TI0JIE. BeIECTBA (JIEKTPUYECKUEe, MarHUTHBIC, | https://m.edsoo.ru/ff0c9778
Bekrop MarHuTHOM MHAYKLUU. JInHUK OITUYECKUE, IIICKTPUIECKYIO
MarHMTHON MHIIyKIIUU MIPOBOAMMOCTD PA3JIMYHBIX CPEN) U
2 MarauTHoO€e 1oJie MPOBOIHUKA C TOKOM. AJIEKTPOMATHUTHBIE SIBJIICHUS bu6mmorexa [IOK
OnbiT Opctena. Bzaumonelicteue (Iportecchl), UCTIONb3ys (HU3UIECKUE https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM BEJIMYUHBI: DJIEKTPUUECKUM 3apsijl, cujia
3 JlaboparopHas pabota «3yueHue TOKa, JICKTPUIECKOE HAMPSIKEHUE, bubnnoreka [JOK
MarHUTHOTO OJIS KATYIIKH C TOKOM) 3JIEKTPUUYECKOE CONPOTUBIICHUE, https://m.edsoo.ru/ff0c98fe
4 JleficTBMEe MarHuTHOTO MOJIS Ha Pa3sHOCTH ITOTCHIHUAJIOB, bubmuorexa [JOK
MIPOBOAHUK ¢ TokoM. Cuita Amnepa. 3JIEKTPOJBIKYIIAs CHJla, paboTa TOKa, | https://m.edsoo.ru/ff0c9ac0
JlaGopaTtopHas paborta «McciaenoBanue HMHAYKOWA MariuTHOI'O IIOJIA, CHla
JIEHCTBHS IOCTOSTHHOTO MarHuTa Ha Awmmnepa, cuna Jlopenna,
PaMKy C TOKOM» HHAYKTHBHOCTb KaTYIIKH, SHECPTHUA
5 JlelicTBME MArHUTHOTO TOJIS Ha BJICKTPHYECKOr0 U MArHUTHOTI'O OJIeH, bubnuotexa [JOK
JOBUKYLIYIOCS 3apsyKEHHYIO YacTHILY. NEPUOJL U YacToTa KoseOaHuii B https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ota cunst Jlopernia | Koie0OaTebHOM KOHTYpE, 3apsil M CHIla
6 OnexTpoMarHuTHast UHAYKIus. [loTok TOKa B PpONECCe TApMOHUICCKHUX
BEKTOpA MarHUTHOM HHAYKIHH. DJIC AJIEKTPOMArHUTHBIX KOJIEOAHUH,
WHIYKIWU. 3aKOH 3JIEKTPOMarHuTHOM (pOKyCHOE pacCTOSHUE M ONTUYECKAS
nHnykimn Papasest CHJIa JIMH3BI, TIPU ONMMCAHUH MPABUIHHO
7 JlabopaTtopHas pabota «HMcciaenoBanue TPaKTOBaTh QU3NICCKHUI CMBICIT bubnuotexa [JOK
SIBIIGHUS DJIGKTPOMATrHUTHOW WHIYKIIHH)) HCIIOJIb3yEMbIX BEJINIMH, UX https://m.edsoo.ru/ff0cal 50
8 WNHayKTHBHOCTD. SIBICHNE 0003HAYCHHS 1 CAUHHIIbI, yKA3bIBATH bubnunorexa [IOK
camouuaykiun. DJIC caMOUHIYKIHMH. (opmyJIEI, CBA3BIBAIONINE TAHHYTO https://m.edsoo.ru/ff0ca600
DHeprusi MarHUTHOTO MOJISI KaTYIIKH C (pU3HICCKYIO BENUUHMHY C APYTHMH
TOKOM. DJIEKTPOMAarHUTHOE T0JIe BCJIMINHAMH,
9 TexHndeckue ycTpoiucTBa U ux
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MPUMEHEHUE: TOCTOSTHHBIC MATHUTHI,
AIEKTPOMArHUTBI, FEKTPOABUTATENb,
YCKOPUTEIH YJIEMEHTAPHBIX YaCTHII,
WHAYKIMOHHAS TeYb
10 | O6o6maromuii ypok « MarHuTHOE TIOJIE. bubnmoreka [JOK
DJIEKTpOMAarHUTHasK WHIYKITHSD) https://m.edsoo.ru/ff0cab82
11 Konrponbnas padora nmo reme bubmmorexa [IOK
«MarnuTtHoe 1osie. DJIeKTpOMarHuTHas https://m.edsoo.ru/ff0cad58
WHIYKIIFSD)
12 CB00OOgHBIE MEXaHNYECKME KOJIEOaHMUS. 3gares noustusa: KosebarenbHas bu6mmoreka [JOK
I"apmonmnueckue konebanus. YpaBuenue | cuctema. CBoOoanble MexaHudeckue | https://m.edsoo.ru/ff0caf06
TapMOHHYECKHUX KoyeOaHuil. Kosie0aHusl. I"apmonnueckue
[IpeBpaieHue SHEPrUn KOJICOAHUSI. [epuon, 4acToTa,
13 | JlaGoparopuas pabora «MccneqoBanne | ammumMtyna u o (asa  kojeOaHUil.
3aBUCHMOCTH NEPHUOJIA MAITBIX [Tpyx’uHHBII MAasiTHUK.
Kosie0aHu# Tpy3a Ha HUTH OT JIJTUHBI MatemaTuyecKkuil MasiTHUK. Y paBHEHHE
HUTHU ¥ MAacChl TPy3a» TapMOHHYECKUX KOJICOaHUH.
14 Konebatenbublit KoHTYp. CBOOOIHBIE IIpeBpaienue SHEPTUH npu bu6mmoreka [JOK
AJICKTPOMArHUTHBIC KOJICOAHUS B TapMOHHYECKHUX KOJICOAHUSX. https://m.edsoo.ru/ff0cb820
u7eanbHOM KoJiebaTeIbHOM KOHTYPE. KonebarenbHbit KOHTYP.
AHaJIOTHS MEXKy MEXaHUYCCKHUMH U CBoOoiHBIE AJIEKTPOMArHUTHBIC
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU KosieOaHus B UJCAIBHOM
15 | ®opmyna ToMcoHa. 3aKOH cOXpaHeHHs1 | KOJICOATENBHOM —KOHTYpe. AHAorus bu6nuorexa [IOK
SHEPrUM B UJI€aTbHOM KoJie0aTeIbHOM | MEXKIY MEXaHWIECKHUMHU 1 | https://m.edsoo.ru/ff0cb9c4
KOHTYpE AJICKTPOMArHUTHBIMA ~ KOJICOAHHSIMH.
16 [Ipeacrasnenue o 3aTyxaromux ®opmyna ToMmcoHa. 3aKOH COXpaHEHHS bubnuotexa [JOK
KosneOaHusx. BeIHyXIeHHBIE SHEPIUH B HJICATBHOM KOJIEOATeIBHOM | https://m.edsoo.ru/ff0cbb86
MexaHuuyeckue kosnebanus. Pesonanc. | KOHTYpC.
BeIHYXICHHBIE 2JIEKTPOMArHUTHBIE IIpencTaBnenne 0 3aTyXaloLuX
Kone6anus KoJeOaHusX. BrinyxaeHHbIC
17 [lepemennslii Tok. CHHYCOUIANbHBIN MeXaHI4eCKne Konmebanms. Pesowamc. bubnuorexa [IOK
MePEeMEHHBIN TOK. MOIITHOCTh BeIHY X ICHHEIE SJICKTPOMAarHuTHERIC | https://m.edsoo.ru/ff0cbd34
NIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U KOJICOaHMsI.
NeficTBYIOIEe 3HAUEHHE CHITBI TOKA ITepemeHHbI# TOK.
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HaIPsDKEHUS CuHycouJanbHbI MEPEMEHHBIA  TOK.

18 Tpauchopmarop. [IpousBoactso, MomunocTs MEPEMEHHOTO TOKa.

niepejiaya ¥ noTpedIeHre HIICKTPUIECKON | AMILIUTYJHOE u ACHCTBYIOIICE
SHEPIUU 3HAYEHUE CUJIbI TOKA M HAIIPSKCHHUS.

19 Y CTpoicTBO U MPAKTUUYECKOE Tpancpopmarop. IIpousBoactso, bubmuorexa [JOK
MPUMEHEHUE DJIEKTPUIECKOro 3BOHKa, | Ileperada 51 norpebienne | https://m.edsoo.ru/ff0cc324
reseparopa nNepeMeHHOr0 TOKa, TUHUN JIIEKTPUYECKOU SHCPruu.

NIeKTponepeaay DKOJIOTUYECKUE pUCKHU IpH

20 DKOJOTUYECKUE PUCKHU TIPU [IPOU3BOACTBE SJICKTPOIHEPIUH.

MIPOU3BOJCTBE IEKTPOIHEPTUU. Kynbrypa HACIIOJIBb30BAHNA
KyﬂLTypa UCIIOJIB30BAHUS SJICKTPOSHECPTHUU B IIOBCCAHCBHOU
3JIEKTPOSHEPTUU B MOBCEHEBHOM KU3HU | KU3HH.

TexHudeckue  ycTpoiicTBa U
MPAKTHYECKOe MIPUMEHEHHE:
JJNIEKTPUYECKUN  3BOHOK, TI'€HEpPaTop
MIEPEMEHHOTO TOKa, JUHUH

AJIEKTponepeay.

21 MexaHn4ecKkHre BOJIHbBI, YCIOBHUS Jlemoncmpayuu: bu6mmoreka [IOK
pacnpoctpanenus. [lepuoa. Cxopoctsb OO6pa3oBanue u pacnpocTpanenue | https://m.edsoo.ru/ff0cca54

pacnpocTpaHeHUs U JJTMHA BOJIHEI. MOTIEPEYHBIX U TTPOIOIBHBIX BOJH.
[TonepeuHble ¥ MPOIOJIbHBIE BOJTHBI Kone6nromeecs TENo KaK

22 3Byk. CKOpocCTh 3ByKa. I poMKOCTh HCTOYHMK 3BYKa. bubnnorexka [JOK

3ByKa. Bricota ToHa. TemOp 3ByKa HaGnronenue  oTpaxenuss U | https://m.edsoo.ru/ff0cccOc

23 | DneKTpoOMarHUTHbIE BOJHBI, X CBOMCTBa | MPEJIOMIICHHUS MEXaHUYECKUX BOJIH. bubnnorexka [JOK

u ckopocTb. [lIkana 351eKTpoMarHuTHIX HaGnronenune unHtepdepeHumu U | https:/m.edsoo.ru/ff0ccfe0
BOJIH TU(GPaKIIUU MEXaHUISCKUX BOJTH.
24 | TlpuHOMIBI paJUOCBSI3U U TEICBUICHUA. 3BYKOBOMW PE30HAHC.
PazButue cpeacts cBsa3u. Pagronokanus HaGmronenue CBs3M TPOMKOCTH
25 KonTponbaas pabota «Konebanus u 3BYKa M BBICOTBI TOHA C aMIUIUTY/0H H bubnmoreka [JOK
BOJIHBD 4acTOTON KOJICOaHNH. https://m.edsoo.ru/ff0cc6f8
UccnenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJH: OTpa)XE€HUE,
MIPEJIOMJIEHUE, MOJIIpU3aIus,
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nudpakuus, “HTepdepeHIus.

26

[IpsAMosMHENHOE PaCIPOCTPAHEHUE
CBETa B OIHOPOAHOM cpeze. Toueunbii
HMCTOYHUK cBeTa. JIyy cBera

27

Otpaxenue cBera. 3aKOHbI OTPAKEHUS
csera. [locTpoenne n3o0paxeHuii B
IJIOCKOM 3epKajie

28

IIpenomiuenue ceera. [lonHoe
BHYTpeHHee oTpakeHue. [IpenenpHblii
YIOJ1 IOJIHOT'O BHYTPEHHETO OTPAKEHUS

29

JlaGopaTopHas paborta «3mepeHue
1IOKa3aTesIsl MPEIOMIICHHS CTEKIIa

30

JIunzel. [TocTpoenne n3o00pakeHuit B
nuH3e. PopMyIia TOHKOM JIMH3BI.
YBennueHue JTMH3bI

31

JlaboparopHas pabota «lccrnenoBanue
CBOMCTB M300paKCHHH B JIMH3AX)

32

Hucnepcus cBera. CioxXHbIA COCTaB
6enoro csera. L{Bet. JTabopaTopHas
pabota «HabojeHue AUCnepcuu CBEeTay

33

Hurepdepennus cera. Judpakius
cera. JludpakironHas pemeérka

34

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonsipusanus cBera

35

OnTuyeckue MpudOpsI U yCTPOICTBa U
yCIIOBHS UX 0€30MacHOr0 MPUMEHEHUs

36

I'paHuIIBI TPUMEHNMOCTH KIIACCUYECKON
MexaHuku. [loctynarsl cnenuanbHON
TEOPUH OTHOCUTEIBHOCTH

37

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3amesIeHne BpEeMEHH B COKpaIlieHne
JUINHBI

38

SHCpF WA U UMITYJIBC peHHTHBHCTCKOﬁ

Jlemoncmpayuu

[Ipsamonuneitnoe
pacmpocTpaHeHue, OTpaKEeHUE u
npenomiieHue  cBera.  OnTuueckue
puOOpHI.

ITostHOE BHYTpEHHEE OTpa)KEHHUE.
Mopneins cBeToBOAA.

Uccnenosanue CBOMCTB
M300paXeHU B TMH3aX.

Monenu MEKpOCKOIIa, TEJIECKOIA.

Hab6nronenue uHTepdhepeHITNH
CBeTa.

Habnronenue nudpaknuu cera.

HaGnronenue nucnepcuu cBeTa.

ITonmyyenue cnekrpa ¢ IOMOIIBIO
IIPU3MBL.

ITonmyyenue cnekrpa ¢ IOMOIIBIO
JU(PPaKIMOHHON PEIIETKH.

Habmroienue nomisipusanuu cBeTa.

Yuenuueckuii IKCHepPUMEHM,
nabopamoptvle pabomwl

N3mepenue MoKa3aTes
MPEJIOMIICHUS CTEKJIA.

HccnenoBanue CBOICTB

N300paKeHU B TMH3aX.
HaGnronenue nucnepcuu cBeTa.

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd 716

bubmuorexka [JOK
https://m.edsoo.ru/ff0cd67a

bubmuoreka [JOK
https://m.edsoo.ru/ff0cddle

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ced22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ctf862

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfa42

bu6nmoreka [JOK
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yacTuisl. CBsA3b Macchl ¢ YHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMIYJIbCOM. DHEPrusi MOKOsI
39 | Kontponbhas pabota «Ontuka. OCHOBBI bubnmoreka [JOK
CIEIUATILHON TEOPUH OTHOCUTEILHOCTHY https://m.edsoo.ru/ff0cf60
40 | ®dotonbl. Popmyia [Tnanka. DHeprus u 3HaTh: DKCIIEPUMEHTHI, bubmumorexa [IOK
UMITYJIbC (hOTOHA JIOKa3bIBAIOIIUE CJIOKHOCTh CTpOeHHs | https://m.edsoo.ru/ff0cfel6
41 OTKpBITHE U HCCIIEIOBAaHUE saapa. OTKpbeITHE PaJUOAKTUBHOCTH. bubmuoreka [JOK
doroaddexra. Onbitel A. I'. CtoneroBa | OnbiTel Pesepdopna nmo ompenenenuto | https://m.edsoo.ru/ff0cffc4
42 3akonsbl potodddexra. YpaBHeHHE cocTaBa pPaJMOAKTHBHOTO H3ITyYCHHUS. bubmmorexa [IOK
OitHmreitHa 1151 hoTodddekra. CroiictBa  anbda-, Oera-, ramma- | https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanunay ¢porosdpdexra u3IydeHus. BausHue paquoakTuBHOCTH
43 Jasnenue cBera. Onsbitsl [1. H. Ha JKUBBIE OPraHU3MBI. bubmuorexa [JOK
JleGeneBa. XuMHUYECKOE JICHCTBHE CBETA OTkpeITHE NIPOTOHA M HEUTPOHA. | https://m.edsoo.ru/ff0d04a6
44 TexHUYECKHE YCTPOHCTBA U Hyxsonnas mozens snpa I'eiizenbepra—
MIPAKTUYECKOE IPUMEHEHUE: HNBaneunxo. 3ap51£[ Aapa. Maccosoe
¢oTodnemenT, poTONATUMK, CONHEeUHas | YUCIIO sixpa. MisoTomsL
6aTapeg, CBETOIUO[ AJIb(ba-pacnaz{. 3JIGKTpOHHI>II\/JI u
45 Pemtenue 3amay mo reMe «IJIEMEHTEI MO3UTPOHHBIA  OeTta-pacnan. ['amma- bu6mmoreka [IOK
KBaHTOBOM ONTUKU» M3Iy4CHHE. 3aKOH  PajMOAKTHUBHOTO | https://m.edsoo.ru/ff0d0302
46 Mogenb atoma Tomcona. ONBITHI pacuaja. bubnuotexa [JOK
Pesepdopna o paccesHHo 0-4acTHil. OHeprust CBsI3M HYKIOHOB B AMPE. | https://m.edsoo.ru/ff0d091a
TlnaHeTapHasi MOZEIIb aTOMa Snepusie cunbl. Jledekt Macco spa.
47 [Tocrynarsl Bopa Snepubie peakuuu. JleneHue u butGmuoreka [IOK
CHHTE3 AACP. https://m.edsoo.ru/ff0d0afa
48 | WznydeHue u noriaomeHne GOToOHOB NpH ﬂﬂepHI’H’f PCAKTOP. Bu6nuoreka [JOK
IIEPEXOIE ATOMA C OJHOTO YPOBHS Tepmosinepubiit CHHTCS3. TIpoGreMbl | hitns://m.edsoo.ru/ffodOafa
SHEpTHH Ha APyroil. BUJIs! CIEKTPOB MEPCTIEKTHBBI  SNCPHOH  SHEPTETHKH.
49 | BonHoBbIe cBOlCTBA YacTHIl. Bommpl e | JKOIOTHYECKHE  aCTEKThI  ANepHOH Bu6nuoreka [IOK
Bpoitns. Kopnyckynspro-sosinosoii | YHEPTCTHKI. https://m.edsoo.ru/ff0d0ca8
myanusM. CIIOHTaHHOE ¥ BBIHYKIECHHOE OiteMeHTapHble HacTHIIBL.
W3IyUeHHe OTKpbITHE TO3UTPOHA.
50 OTKpbITHE PATMOAKTUBHOCTH. OTIBITHI Merozer HaOio e " bubnnoreka [JOK
Pesepdopa 1o onpesenennio cocrapa | PETACTPALHIH SIEMCHTAPHBIX HaCTHIL. https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYUCHHS DyHIaMeHTaIbHEIE
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51

CgoiicTBa anb(da-, 6era-, ramma-
U3JydeHus. BiusiHue panoakTHBHOCTH
Ha JKMBBIC OPTAHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacman. DIeKTpOHHBIN
Y TIO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4eHue

53

OHeprus CBA3U HyKJIOHOB B S7pe.
SnepHble peakuuu. SInepHblil peakTop.
[TpoOnemsl, NepCHeKTUBHI,
JKOJIOTUYECKHE ACIIEKTHI A1€PHOMN
SHEPreTUKU

54

DneMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOIIOICHUS 1
perucTpauuu 3JIEMEHTAPHBIX YACTHII.
Kpyruslit cton «®@yH1aMeHTaIbHbIE
B3anMOJIeHCTBUS. EnquHCTBO (hr3mdeckoit
KapTUHBI MHUpa»

55

3TaHI)I PasBUTHA aCTPOHOMHHU.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTpOHOMMH. Buy 3B€31H0TO
Heba. Co3Be3us, sipKue 3BE3IbI,
IIJIAaHETHI, UX BUIUMOC IBUKCHUC.
CoJiHeYHas cucTema

56

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosiHIA U 3BE31

57

3BE3/1b1, UX OCHOBHBIE XapaAKTEPUCTUKU.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BHyTpeHHee cTpoeHne 3BE3 .
CoBpeMeHHBIE PEACTABIEHUS O
MTPOMCXOXKACHUH U 3Boaronnu CoyHIa 1
3BE31

58

Muneunsiii IlyTe — Hama ['anakTuka.
[Tonoxxenue u apmwxenue CosHua B

B3aMMOJICUCTBUA. EnunctBo
buznyecKoil KapTUHBI MUpA.
TexHudeckue  ycTpoiucrBa U
MIPAKTUYECKOE MPUMEHEHHUE: TO3UMETP,
Kamepa BuiIbCOHa, sSIEpHBIA PEaKTop,

aToMHas oomoOa.

Jlemoncmpayuu
CUYéTYnK MOHU3UPYIOIINUX YaCTHII.
Yuenuueckuui 9KCnepumeHm,

nabopamopHuvle pabomwl
HccnenoBanue TpeKoB yacTull (110
rOTOBBIM (hoTOrpadusim).

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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lNanaktuke. I'anaktuku. YEpHbIE NBIPHI B
AJlpax TaJlaKTUK

59

Bcenennas. Pazberanue ramakTuk.
Teopust bosbiioro B3peiBa. PenukroBoe
u3iyyeHue. MerarajgakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

KoHTposbHas pabota «DJIeMEeHTHI
ACTPOHOMMH U acTPOPUZUKI

62

O6o0maromuii ypok. Pois ¢puszuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COIUATIBHON 1
ITUYECKOH cdepax IesaTeTbHOCTH
YeloBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(U3HUKHN 1 aCTPOHOMHH B COBPEMEHHOMN
Hay4HOW KapTHHE MHpa

64

O6o6maromuii ypok. Pois ¢pusndeckoii
Teopuu B (HOPMUPOBAHUU
MpeACTaBICHUH 0 (pU3NUECKON KapTHHE
MUpa

65

O6o6maromuit ypok. Mecto usudeckoit
KapTHUHBI MUPa B OOIIEM sy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABJICHHUI O IPUPOLE

66

PesepBHbIil ypok. MarautHoe mosie.
DneKTpOMarHuTHas MHIYKIHS

67

PesepBubriit ypok. Ontuka. OCHOBBI
CHEeLUaJIbHON TEOPUU OTHOCUTEIBbHOCTH

68

Pesepnbiii ypok. KBantoBas gpusuka.
DJeMeHThl aCTPOHOMUU M aCTPOPHU3UKU

3HaTh POJb GU3MKU U ACTPOHOMUU B
9KOHOMHYECKOM, TEXHOJIOTHUECKOM,
COIIMAIBHOW M ATHYECKOH cdepax
JIeATEIILHOCTH Y€JIOBEKA, POJIb U MECTO
(U3HUKYU ¥ aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOW KapTUHE MHpPA, POJb
¢busnueckoil Teopun B GOpMUPOBAHUH
MIPEJICTABICHUH O PU3NUYCCKON KapTHHE
MUpPa, MECTO (PU3UUECKON KapTUHBI
MHpa B 0011[eM psily COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTABICHUI
0 MpUpoJE.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784
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Hopwmbl onenok (Kputepnu oneHuBaHus 3Hanni odyvawomuxcs no ®U3UKE)
0uem<a YCHIHBbIX OMmeemoes yuauluxcA.

OreHKa S cTaBUTCA B TOM CITydae, €CIIi yJaluiics MOKa3bIBaeT BEpHOE TOHNMaHNe (PH3MUeCcKOi CYIIHOCTHA pacCMaTPHUBAaEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH,
3aKOHOB M TEOPHH, TACT TOYHOE ONPEACICHIE U UCTOJIKOBAHUE OCHOBHBIX MTOHSTHH, 3aKOHOB, TCOPHI, a TAKXKE MPABUIIBHOE ONpe/ie/ieHUue (PU3NIeCKUX BEIMYMH, UX
€IMHUIL ¥ CTIOCOO0B M3MEPEHHUS; TPABIIIFHO BBITIOIHIET YEPTEKH, CXEMBI U TPA(QHKH; CTPOUT OTBET 110 COOCTBEHHOMY IUTaHy, COTIPOBOXK/IAET PacCKa3 HOBBIMHU
MpuMepaMu, yMeeT IPUMEHUTh 3HAHUSA B HOBOW CHUTYAIIMH MTPH BBITIOJHEHUN MPAKTUIECKUX 3aJaHHIT; MOJKET YCTAHOBHUTH CBSI3b MEXKTy H3YIaeMbIM H paHee
M3YYEHHBIM MaTepHUaIoM 10 Kypcy (pH3HUKH, a TaKXKe ¢ MaTepHalioM, YCBOSHHBIM IPY U3yUEHUH JIPYTHX MPEAMETOB.

OtrieHka 4 CTaBUTCSI, €CITM OTBET YUCHUKE YAOBJIETBOPSECT OCHOBHBIM TPEOOBaHUSM K OTBETY Ha OLCHKY 5, HO JJaH 0€3 NCIONb30BaHHsI COOCTBEHHOTO IIJIaHa, HOBBIX
npuUMepoB, Oe3 MPUMEHEHNUS 3HAHUI B HOBOU CUTYallMu, 0e3 HCIIOIB30BaHMUs CBA3EH C paHee H3yYeHHBIM MaTepHaoM U MaTepHajioM, YCBOCHHBIM MPU U3yYCHUH
JOPYTUX OPEAMETOB; €CIH yJalluiics JOMyCTHII OAHY OIIMOKY WM He 6ojiee ABYX HEJOYETOB U MOXKET UX UCIIPABUTh CAMOCTOSATENIFHO MM ¢ HEOOJIBILIONH TOMOLIBIO
YUUTEIS.

Orenka 3 CTaBUTCSA, €CITN YUAITUICS MPaBIIIBHO MOHUMAET (PU3NYECKYIO CYITHOCTh PACCMATPUBAEMBIX SIBIICHUH H 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS
OTAETbHBIC MPOOENbl B yCBOCHUH BOIPOCOB Kypca (GU3HMKH, HEe MPEIATCTBYIOIIUE JaTbHEHIIIEMY YCBOCHHIO IPOTPaMMHOTO MaTepuala; yMeeT IPUMEHSTh
MOJTyYCHHBIE 3HAHUS IPHU PELICHUH MPOCTHIX 33134 C UCIIOIb30BAHUEM FOTOBBIX (POPMYJI, HO 3aTPyAHSACTCSA NP PEIICHUHN 33/1a4, TPeOYIOIuX npeo0pa3oBaHus
HEKOTOPBIX (popMyIT; MOoImycTriI He 6oJiee oIHOM Irpy0oil OMMOKH U IBYX HEAOYETOB, HE Oosiee 0THOM Tpy0oi 1 0THOM HeTpyOoii OmMOKH, He OoJiee IBYX-Tpex
HerpyObIX omMOO0K, OJHON HETPyOOH OIMOKH U TPeX HEAOUYETOB; JOMYCTHII YETHIPE WIIN TSATh HEJJOYETOB.

OrieHka 2 CTaBUTCS, €CJIM YJaIUHCS HE OBJIAZIC) OCHOBHBIMU 3HAHUSIMH U YMEHHUSIMHU B COOTBETCTBUU C TPCOOBAHUSIMHU IIPOIPAMMBI U IOMYCTHJI OOJIbIIIE OIIHOOK U
HEIOYETOB, YEM HEOOXOIMMO IS OLIEHKH 3.

OgeHKa 1 cTaBHUTCS B TOM CJIydac, €CJiM YYCHUK HC MOXKCET OTBETUTh HA Ha OJJUH U3 IIOCTAaBJICHHBIX BOIIPOCOB.

Ipumeuanne: [1py oneHNBaHUK YCTHBIX OTBETOB YUAIMXCS 1IE1eCO00pa3HO MPOBEACHUE MOAIEMEHTHOTO aHaJIi3a OTBETA HA OCHOBE MPOIPAaMMHBIX TPEOOBaHHH K
OCHOBHBIM 3HAaHHSM M YMEHUSIM yUaIlUXcs, a TAKKE CTPYKTYPHBIX 3JIEMEHTOB HEKOTOPBIX BUIOB 3HAHUI U YMEHHH, YCBOCHHE KOTOPBIX LIEIECO00pa3HO CUUTATh
00513aTETLHBIMH PE3yJIbTaTaMi 00yUeHHS.

Hwxe npuBeneHsr 00001IEHHBIE TUTAHBI OCHOBHBIX PJIEMEHTOB (PH3MYECKUX 3HAHHM.
Dnemenmul, 6blOCNCHHbIC KYPCUBOM, CHUMAIOMCSL 00A3AMENbHbIMU PEe3YIbMaAmamu. 00y4eHlst, m.e. 3mMo me MUHUMAIbHbLe MPeO08aHus K Omeemy yuaue2ocs oes
BLINOTHEHUST KOMOPBIX HEBO3MOIICHO 8bICMABAEHUE YOO0BIEMBOPUMENLHOL OYEHKU.
du3znyeckoe ABJIECHNE.
1. Ilpusnaxu senenus, no KOMOPLIM OHO OOHAPYIHCUBAEMCSL (WU onpedeneHie)

2. VYcnoBus IIPpU KOTOPLIX ITPOTCKACT ABJICHUC.
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3. CBs3b TaHHOTO SBJICHUS C APYTHUMH.
4. ObvscHeHue 161eHUs HA OCHOBE HAYHHOU Meopull.
5. Ipumepul ucnoiv3068anus A61eHUS HA RPAKMUKe (WU NPOSAGTIeHUs 8 NPUpooe)

Puznyecknii oNpIT.
1. I]env onvima

2. Cxema onvima

3. VYcroBus, mpu KOTOPBIX OCYIIECTBISAETCS OIBIT.
4. Xop ombITa.

5. Pesyarbmam onvima (e2o unmepnpemayus)

Pdusznyeckas BeJMYUHA.
1. Haszsarnue senuuumnvl u ee YCl106HO€E o0bo3HaueHue.

XapakTepnuzyeMblii OOBEKT (SIBICHHE, CBOWCTBO, TIPOIIECC)
Ompenenexue.
Dopmyna, ceasviearOwas OGHHYIO 8eIULUNbL C OPYUMU.

Eounuyur usmepenus

A e

Crioco0b! U3MEpeHNs: BETUYNHBI.

Du3nyecKuil 3aK0H.
1. CnoBecHas (GopMyJIUPOBKA 3aKOHA.

Mamemamuueckoe 8blpAdiCeHUe 3AKOHA.
Ol’lbll’I’Zbl, noémeepofcéaromue cnpaeedjzueocmb 3AKOHA.

HpuMepbl NpUMEeHerUsl 3aKOHa Ha npaxkmuke.

A

Vcnosus MMPUMCHUMOCTHU 3aKOHA.

PDuznveckas TeOpusl.
1. OnbiTHOE 000CHOBaHUE TEOPHUH.
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OcnosHule NOHAMUA, NOJIOJHCEHUA, 3AKOHbL, NPUHYUNbL 6 MEOPUU.
OcHosHble credcmeus meopuu.

[IpakTHyeckoe MpUMEHEHNE TEOPUU.

DA o

FpaHI/IHLI MNPUMCHHUMOCTH TCOPUH.

IIpudop, Mmexanu3M, MalIMHAa.
1. Haznauenue ycmpoiicmaa.

2. Cxema yCTpoOHCTBa.
3. [Ilpunyun oeticmeus ycmpoticmea
4. Ilpasuna noavsosanus u npUMeHeHue YCmpoicmea.

du3nyecKue U3MepeHns.
1. Onpedenenue yernvl denenus u npedeia usmeperus npuoopa.

Onpeoensameb abcoaOMHYI0 NOSPEUHOCb UMEPEHUS NPUOopa.
Ombupamv HysHCHbIN NPUOOP U NPABUTILHO GKIIOYATND €20 8 YCHAHOBKY.

Cuumambov nokazanus npu60pa u 3anucsleams Ux C y4eniom abconomuol nocpeutHocmu U3mMeperus.

A

OHpC,HeJ'ISITI) OTHOCHUTCJIbHYIO ITOTPEIIHOCTL PISMepeHPIﬁ.

Ouenka RUCbMEHHBIX KOHMPOJIbHIX DAOOMm.

Ouenka 5 craButcs 3a pabOTy, BHITIOJHEHHYIO TIOJHOCTHIO 0€3 OmMOOK U HEJJOYETOB.

OneHka 4 cTaBuUTCs 3a pabOTY, BHIIOIHEHHYIO IIOJIHOCTBIO, HO IIPH HAJTMYMH B HEHl He OoJiee 0qHOM HErpyOoi OMIMOKHM U OJJHOTO HeJoueTa, He Oonee Tpex
HE/I0YETOB.

Ouenka 3 cTaBHUTCS, €CIIM YYSHHUK MPABIIILHO BBITIOJIHWI He MeHee 2/3 Bcel paboThl Witk JONMyCTHI He OoJiee 0JTHOW Tpy0oii OIMOKK U IBYX HEJ0YETOB, HE Ooliee
OJIHO¥ Ipy00ii M O/THOM HerpyOo¥t OIMOKH, HEe 00JIee TPeX HErpyObIX OMIMOOK, OJJHON HErpyOoi OMIMOKH M TPEX HEI0UYETOB, IIPU HATMYUU Y€ThIPEX-TIATH
HEJI0YETOB.

OueHKa 2 CTaBUTCS, €CIIM YUCIIO OITMOOK U HEJJOYETOB MPEBBICHIIO HOPMY JIJIsl OLIEHKH 3 MIJIM NPaBUILHO BBHITIOJHEHO MeHee 2/3 Bcell paboThL.
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OgeHKa 1 CTaBUTCHA, €CJIM YUCHUK COBCEM HE BBLIINIOJIHWUII HU OAHOI'O 3aJaHU.

HJ’IH OLICHKHN KOHTPOJIbHBIX U IMTPOBCPOYHBIX pa60T IO pCUICHHUIO 3a/1a4 yI[O6HO II0JIB30BAaThCs O606HIGHHOI>'I HHCprKHHCfI 10 IPOBECPKE NMCbMCHHBIX pa60T, KOTOpasa
MMpUBCACHA HUKE.

Ouenka npakmuuecKux paoom.

O!!emca 5 CTaBHUTCs, €CJIIN yqamﬂﬁc;{ BBITIOJIHACT pa60Ty B IOJIHOM 00BEME C CO6J'HOI[CHI/IGM HCO6XOI[I/IMOI>1 MOCJICA0BATCIIbHOCTHU NIPOBEACHH ONIBLITOB U
HSMCpCHHﬁ; CaMOCTOATEJIBHO U pallMOHAJIbBHO MOHTUPYET HeO6XOI[I/IMOC 060pyI[OBaHI/IC; BCE OIIBITHI TPOBOAUT B YCJIOBUAX U PEIKUMAX, 066CH6‘II/IBaIOH_II/IX
MOJTYy4YCHUC MMPABUJIbHBIX PC3YJIbTATOB U BHIBOJIOB; CO6J'IIOI[36T Tpe6OBaHI/I$1 IMpaBUJI TEXHUKHU 663OH3CHOCTI/I; MMPAaBUBHO U aKKYPAaTHO BBIIIOJHACT BCC 3allUCH,
Ta6J'H/IIII)I, PUCYHKHU. qCpTC)KI/I, Fpa(bI/IKI/I, BBIYUCJICHHS; IPABUJIBHO BBITIOJIHACT aHAJIU3 HOFpeHIHOCTCI\/'I.

OueHKa 4 CTaBUTCS, €CIIM BBIITOJIHEHB TPEOOBAHUSA K OIICHKE 5, HO OBLTIO JOITYIIEHO JBa-TPU HeJo4YeTa, He Ooiiee 0JHON HerpyOoi OmMOKY U OJTHOTO HEJAOYeTa.

Ouenka 3 cTaBuTCH, eciii paboTa BBIOIHEHA HE TIONHOCTHIO, HO 00BbEM BBIITOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET MOMYYHUTh NPAaBHIBHBIN PE3yIIbTaT U BBIBOJ;
€CITU B XOJIe IPOBEJICHUS OIBITA U U3MEPEHHS OBUIN TOMYIIEHBI OIINOKH.

OgeHKa 2 CTaBHUTCs, €CIIU pa60Ta BBINOJTHEHA HE MOJHOCTEHIO M 00BEM BBIIIOJHEHHON YaCTH pa60T HE IMMO3BOJISACT CACIATD IMPAaBUJIBHBIX BBIBOAOB; €CJIN OIBITHI,
HU3MEPEHMS, BBIYMCIICHUS, Ha6J'IIO,I[eHI/IH IIPOMU3BOANIIUCH HETIPABUIIBHO.

OueHka 1 cTaBUTCA, €CIIM YUAIIUHACS COBCEM HE BBITIOIHII pa0boTy. Bo Bcex cirydasx oIleHKa CHIKAETCS, €CITU YISHHK He COOJFOIaN MpaBuila TEXHUKU
0€30I1aCHOCTH.

Ilepeuens owmuook. [ pyodvie owubKu:

1. He3nanue OHpeHeHeHI/Iﬁ OCHOBHBIX HOHﬁTHﬁ, 3aKOHOB, ITPpaBUJI, OCHOBHBIX MIOJIOKEHU I TEOpUH, (I)OpMyJ'I, O6H.IerI/IHHTLIX CHMBOJIOB 0003HAYCHUS
(1)I/I3I/IHGCKI/IX BCJIMYMH, CAUHUL UX U3MECPCHUA.

2. HCyMeHI/IC BBIJCIINUTH B OTBCTC I'NIaBHOC.

3. HeyMeHue npuMeHSTh 3HAHUS JJIs PELICHMS 3a/1a4 U 00BsICHEHUs (PU3MUYCSCKUX SBJICHMI; HENPABUILHO CHOPMYIUPOBAHHBIC BOIIPOCHI 33/1a4H HITH
HEBEPHbIC O0BSICHEHUS X0/1a €€ PeIlIeHNs; He3HAHUE [TPUEMOB PEIICHHUS 3a/1a4, aHAJIOTHYHBIX PaHEe PEIICHHBIM B KJIACCE, OIIMOKH, TOKa3bIBAIOIIHNE
HENPABUIBHOE TOHUMAHKE YCJIOBHS 3a0a4l WM HENPABUIJIbHOE NCTOJKOBAHUE PELLICHUS.

4. Heywmenne unTaTh U CTPOUTH IPpadUKH U MPUHITUIHAIEHBIE CXEMBI.

5. HCYMCHI/IC IOATOTOBUTH K pa60Te YCTAHOBKY WJIN na60paTopH0e O60py,Z[OBaHI/Ie, IIPOBECTH OIIBIT, HCO6XOI[I/IMLI€ PacyYCThl, UJIN UCIIOJb30BATh MOJYUCHHBIC
JaHHBIC JIs1 BBIBOAOB.
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6. HeOpekHOE OTHOIIICHHE K JTa00paTOPHOMY 000PYIOBAHHIO U M3MEPUTEIILHBIM IIPHOOpam.
7. HeyMeHue omnpeenuTh NOKa3aHUE U3MEPUTEIHLHOTO Tprbopa.
8. Hapymenue TpeboBaHMii IpaBwT 6€30MIACHOTO TPYy/Aa IPH BHIIIOJTHEHNH SKCIIEPUMEHTA.

Hezpybwvie owubru:
1. Herounoctu GpopMyIHpOBOK, OTIpEEICHHIA, TOHATHH, 3aKOHOB, TEOPHH, BRI3BAHHBIE HEMOJHOTOW 0XBaTa OCHOBHEIX MTPU3HAKOB OMPEACIIEMOTO MTOHITHSA,
OIIMOKY, BEI3BAHHBIC HECOOJIIOICHUEM YCIIOBUI MPOBECHUH OTIBITA HIIH H3MEPEHUM.

2. OmwuOKH B yCIIOBHBIX 0003HAYCHUAX HA MIPUHINIHAIBHBIX CXeMaX, HETOYHOCTH YepTekeH, rpa(prKoB, CXeM.
3. IIpomyck Wiu HETOYHOE HANMCAHWE HAMMEHOBAHMMA AMHUI] (PU3NICCKUX BEITUYMH.
4. HepannoHansHBIA BEIOOp X0/1a PEIICHIUSL.

Heoouemui
1. HepanuuoHanbHBIE 3aITUCH ITPY BEIYUCICHHUSIX, HEPAIIMOHAILHBIC TPUEMbI BRIYHCICHUH, TIPe0Opa30oBaHUN U PEIICHUH 3a1a4.

2. Apudmernyeckue OMMOKA B BEIYUCICHUSIX, €CIIH 3TH OITUOKHU rpy00 HE HUCKAXKAIOT PEANbHOCTh MTOIy9eHHOTO Pe3yIbTara.
3. OraenbHBIC MOTPENIHOCTH B (HOPMYIMPOBKE BOMIPOCA WIIN OTBETA.
4. HeOpexHOoe BBINIOIHEHUE 3aMMUCeH, YUePTEXKEH, CXeM, TPaPUKOB.
5. Opdorpapuyeckue v MyHKTyal[MOHHBIC OLTHOKH.
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JIMCT KOPppeKTUPOBKHU padoueil mporpamMmbl

Kiace HasBanue paznena, TeMbl ara [IpuurHa KOPPEKTUPOBKHU Koppekrupytomue JHara
poBex MEpPOLPUATUS IpoOBE
CHUs JCHU I10
o haxry
IJIaHY
[lokymeHT co3aaH B anekTpoHHon chopme. Ne dusnka 12 kn Banuesa ot 01.09.2025. VicnonHutens: MapTbiHoBa J1.P. B J/TEKTPOHHBIN
Crtpanuua 31 n3 32. Ctpanuua cosgara: 29.11.2025 15:51 =¥ TATAPCTAH




Jlnct cornacoBanus kK fokymeHTy Ne dusmka 12 kn Banmesa ot 01.09.2025
WHnunaTop cornacoBaHus: MaptbiHoBa J1.P. dupektop
CornacoBaHne nHnyuupoBaHo: 29.11.2025 15:51

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 MaprtbiHosa 1.P. 29.11.2025 - 15:51

[lokymeHT co3aaH B anekTpoHHon chopme. Ne dusnka 12 kn Banmesa ot 01.09.2025. MicnonHutens: MapTbiHoBa J1.P. B I/IEKTPOHHbBIA
CtpaHuua 32 u3 32. CtpaHunua cosgana: 29.11.2025 15:51 =¥ TATAPCTAH



