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Crartyc JOKYMEHTa

Pabouas mporpamma mno (usuke pazpadoraHa Ha OCHOBE:

. ®denepanbHoro 3akoHa PO «O6 obpazoBanuu B Poccutickoii denepammm» No273 —D3;

. ®denepallbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEIHETO O0IIero oOpa3oBaHwMs, YTBEPKICHHOTO MPHUKa30M MHHHCTEPCTBA
oOpasoBanus u Hayku Poccuiickoit ®eneparuu ot 17.05.2012 Ne413 (manee - ®I'OC COO); IIpukaza MuHHCTEpCcTBa MpOCBeNeHus: Poccuiickoit
@denepanuu ot 12 aBrycra 2022 r. Ne 732 «O BHeceHHH U3MEHEHHI B (peiepalibHbIN rOCyAapCTBEHHBIN 00pa30BaTeNbHbIN CTAHAAPT CPETHETO OOIIETO
o0pa3oBaHMUsl, YTBEPKACHHbBIN MpruKkazoM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit denepannu ot 17 mast 2012 1. Ne 413»;

. ®denepalibHO 00pa30BaTEIHLHON IPOrPaMMBI CpetHero odIero oopazoBanus Munnpocsemnienus PO ot 18 mas 2023 roga Ne 371 (OOIT COO);
. Konuenuu crienuanbHbiX (QenepatbHbIX TOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB IS JETEH C OrpaHMYCHHBIMH BO3MOKHOCTSIMHU
310poBbs, 2000r.;

. YuebHoro miana ['ocymapCTBEHHOro OFOKETHOTO OOLICO0pa30BATEIBHOTO YUPESKICHHUS «AJBMEThEBCKAs INKOJIA-WHTEpHAT Ui JETel ¢
OIrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBLA»;

. AJanTUPOBAaHHONH OCHOBHOW 00pa30BaTeNbHOW TMPOrpaMMbI  CpeAHero oOmiero oOpa3zoBaHusi [OCYyJapCTBEHHOTO — OOKETHOTO
00111€00pa30BaTEIILHOTO YUPEKACHUS «AJBMEThEBCKAS IIKOJIA-MHTEPHAT JIJIsSl IETeH C OrPAaHMYCHHBIMH BO3MOKHOCTSIMU 3/I0POBBS;

. [TonoxeHuss 0 CTPYKType, TMOpSIKEe pa3pabOTKH M YTBEPXKACHUS pabodMx MporpamM, Yy4eOHBIX KypCOB, IPEIMETOB, JUCIUILINH

FOCy,Z[apCTBeHHOFO 6IOI[)K6THOFO O6Hl€06paBOBaTCJIBHOFO YUPCKIACHUA «ATBMETBEBCKAS IOKOJIA-UHTCPHAT JIA JEeTen ¢ OrpaHUYCHHBIMHA
BO3MOXHOCTSMHU 3J0POBbS»,

o Mertoanyeckux pekomeHganuii MunuctepctBa oOpasoBanus 1 Hayku PT «OcobGeHHOCTH npernoiaBaHus yu4eOHBIX MPEAMETOB « (UK,

J ®denepanbHOil pabouelt mporpaMMbl BOCIUTaHMUS;

o ®denepanbHOTO NepevHs yueOHUKOB, pEKOMEHA0BAaHHbBIX (JOMYLIEHHBIX) K UCIOIb30BaHUIO B 00pa30BaTEIbHOM Ipoliecce B 00pa3oBaTeIbHbIX
YUPEXKICHUSAX.

MOACHUTEJIbHAS 3ATINCKA

[IporpamMma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE MOJOXKEHUH W TpeOoBaHUU K
pe3yibpTaTaM OCBOCHHSI OCHOBHOW oOpa3oBarenbHOU mporpammsbl, npeactaBieHHbBIX B @I'OC COO, a takxe ¢ yuérom (denepanpHO paboueit
MPOrpaMMbl BOCTIUTAHUSI U KOHIENIMH MpernoiaBanus ydeOHoro npeamera «Du3uka» B oOpa3zoBaTeNbHBIX opraHu3anusx Poccuiickoit denepamnmm,
peaTn3yIIX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Copep:xanne porpaMMsbl 1o (GU3HMKe HANIPaBIEeHO HA (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MHUpa oOydaromuxcs 11-12 kmaccoB npu
o0y4yeHnn ux (pu3nKe Ha 6a30BOM yPOBHE Ha OCHOBE CHCTEMHO-JIESTEITLHOCTHOTO mmoaxoxa. [Iporpamma no ¢pusuke coorBercTByeT TpeboBanusM OI'OC
COO x miaHupyeMbIM JUYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM pe3yabTaTaM OOYYeHHs, a TakKe YUHTHIBAET HEOOXOAUMOCTh pealn3aluu
MEXIMPEIMETHBIX CBA3EH (DM3UKU C €CTeCTBEHHO-HAYYHBIMU y4eOHBIMU NpeaMeTamMu. B Hell onpenensioTcs OCHOBHBIE LIENU M3y4deHHs! (PU3MKU Ha
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YPOBHE CpeJiHero 0011ero 0opa3oBanus, INIAHUPYEMbIE Pe3YJIbTaThl OCBOCHUS Kypca (GU3HUKU: IMYHOCTHBIE, METallpeIMETHbIE, TpeIMETHBIE (Ha 6a30BOM

YPOBHE).
[Tporpamma o (hm3KKe BKIIOYACT:

e IUIAaHUPYEMbIE PEe3yJbTaThl OCBOEHUS Kypca (PU3HKU Ha 0a30BOM YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YNIbTAThI 110 TO1aM 00yUYEeHHUS;
e cozgepxanue yueOHoro npeamera «Pusnkay mo rojgaM o0ydeHusl.

®dusnka Kak HayKa 0 HanboJjee OOIIMX 3aKOHAX MPUPOABI, BBICTYIAs B KaueCTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B
cUCTeMY 3HaHUi 00 okpyskaromieM mupe. LLIkonbHbII Kype PU3UKH — CHCTEMOOOPA3YIOIHI ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX TPEIMETOB, IIOCKOIbKY
¢u3nveckne 3aKOHBI JIS)KaT B OCHOBE MPOIECCOB M SIBICHWHM, M3y4yaeMbIX XUMHEH, Ouonorueil, ¢u3mdeckoil reorpadueili M acTpoOHOMHEH.
Hcnonp30BaHre M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUUN OIpeNesseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTHKH,
TPAHCIOPTA, OCBOCHHUSI KOCMOCA, MOJy4eHHsI HOBBIX MAaT€pPHAJIOB C 33JJaHHBIMH CBOWCTBAMH U Ipyrux. M3yuenne ¢pu3uku BHOCHT OCHOBHOH BKIIAJ B
(dbopMUpOBaHHE ECTECTBEHHO-HAYYHOW KAapTHHBI MUpPAa OOydYaroIIUXcs, B (OPMUPOBAHHWE YMEHMH MPUMEHSTh HAyYHBI METOJA MO3HAHUS MpU
BBINIOJTHEHUHM UMU YU4EOHBIX HCCIIEI0BAHUN.

B ocHoBy kypca (u3MKHM 715 YpOBHS CpeqHEro o01ero o0pa3oBaHus MOJIOKEH P UIeH, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHILHUIIBI €ro
IIOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBISETCS JOTMYECKH 3aBEPUIEHHBIM, OH COJEPKUT MaTepuan U3 BCeX pas3zesioB (U3HKH,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell MaTtepuan Kypca GpU3MKU 00beIUHEH BOKPYT (pu3Mueckux Teopuil. Beaymum B Kypce siBisercs
(bopMHpOBaHUE MIPEJICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIeE.

Hoes eymanumapuzayuu. E€ peannzanus npearoyiaraeT UCIoNIb30BaHHEe T'YMAaHUTAPHOIO MOTEHIMada (pU3NUECKOM HayKH, OCMBICICHHE CBSA3H
pa3BuTHA QU3NKHU C pa3BUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOTUYECKUMU IpoOIeMaMHu.

Hoes npuknaonou mnanpaenrennocmu. Kypc (U3MKM IpeanojaraeT 3HAKOMCTBO C IIHPOKUM KPYIrOM TEXHHUYECKHX M TEXHOJIOTHYECKHX
MIPUIIOKEHNN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peann3yercst HOCpPeICTBOM BBEJCHUS 3JIEMEHTOB CO/AEPIKAHUS, MOCBAIIEHHBIX 3KOJIOIMYECKUM Mpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C Pa3BUTHEM TEXHHUKH U TEXHOJIOTMH, a TakkKe O0O0CYXIEHHUS MpoOJeM paluOHAIBLHOTO MPUPOAOIOJIB30BaHUS U 3KOJOTUYECKON
0€30MacHOCTH.

CrepxHEBBIMU JJIEMEHTaAMH Kypca (DU3WKH Ha YpOBHE cpefaHero oOmiero oOpa3oBaHUs SIBISIOTCS (U3HUECKHue Teopuu ((popMHUpOBaHUE
NPEJCTAaBICHUNA O CTPYKTYpE MOCTPOCHUS (PU3NYECKON TeOopuH, poiu (yHJAMEHTAIBHBIX 3aKOHOB U MPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O
MpUPO/Ie, TPaHUIAX TPUMEHUMOCTH TEOPUMA, JJIs ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CuCTeMHO-eSTeTbHOCTHBIM MOAX0J] B Kypce (U3UMKU peanu3yeTcs Mpexae BCEro 3a CYET OpraHM3alUU SKCIIEPUMEHTAIbHON eATeIbHOCTH
oOyuatomuxcs. J[s1 6a30Boro ypoBHs Kypca GU3NKH — 3TO UCHOIb30BaHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U Ta0OPATOPHBIX
paboT, KOTOpble B MporpaMMe 1o (Gpu3uke 0ObeJUHEHbI B OOIIMN CIHCOK YYEHHYECKHUX MPAKTHMYECKHX paboT. BblieneHue B yka3aHHOM IepedHe
71a060paTOpHBIX PadOT, MPOBOAUMBIX AJII KOHTPOJIS M OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMH 00pa30BaTeNIbHOTO Mpoliecca UCXO01 U3 0COOEHHOCTEN
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IUTAaHUPOBAHUS U OCHalleHus kabuneta pusuku. [Ipu aToM obecrieunBaeTcs oBiaieHne 00yJaroIUMUCI YMEHUSMU IPOBOAUTH KOCBEHHbIE H3MEPEHUS,
WCCJICIOBAHMS 3aBUCUMOCTEH (PM3HMUECKUX BEIIMYUH M MOCTAHOBKY OIBITOB IO MPOBEPKE MPETIOKEHHBIX THITOTES.

Bonbiioe BHUMaHKE yeseTCs pEIICHUIO pacUE€THBIX U Ka4eCTBEHHbIX 3a/1a4. [Ipu 3ToM [171s pacyE€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33a]]a4U C
SIBHO 3aJIaHHOW (PU3WYECKOM MOJIENIbI0, MO3BOJISIONINE MPUMEHSATh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjelia Kypca, Tak H
UHTErpUpPYs 3HAHUSI U3 Pa3HBIX pa3aesioB. [y kaueCTBEHHBIX 331a4 IPUOPUTETOM SBIISIOTCA 3aJaHKsI HAa O0BbSICHEHHE MPOTeKaHUS (PU3HUUECKUX SBICHUM
Y TIPOIIECCOB B OKPYXKAIOMICH KU3HU, TpeOyromre BbI0opa (hU3rMuecKoi MOJIENH ISl CUTYallud TPAKTUKO-OPUESHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusamMu @I'OC COO k MaTepruaabHO-TEXHUUECKOMY 00€CTICUeHHIO YIeOHOT0 Mmpoliecca 6a30BbIi ypOBEHb Kypca (HU3UKH
Ha yYpOBHE CpeAHEro o0IIero oOpa3oBaHUs JOHKCH M3y4aThCs B YCIOBHSIX IMPEAMETHOTO KaOWHeTa (DPM3WKW WIM B YCJIIOBUSX WHTETPHPOBAHHOTO
KaOWHeTa MpeAMETOB €CTECTBEHHO-HAYYHOTO [IUKJA. B kabuHete Gpu3nku J0KHO OBITh HE0OX0AUMOE TabopaTOpHOE 000PYIOBAHUE JIJISI BBIMOTHEHUS
YKa3aHHBIX B IIPOrpaMMe Mo (pH3UKe yYeHUIECKUX MPAKTHICCKUX PadOT U IEMOHCTPAITMOHHOE 000pYI0BaHHE.

JlemoHcTpannoHHoe 0060pyaoBaHue (GpopMHUpPyeTCss B COOTBETCTBUH C MPUHIIMIIOM MUHUMAIIBHON JTOCTATOYHOCTH M OOECIEYMBAET MOCTAHOBKY
MIEPEYUCIICHHBIX B IMPOrpaMMe MO (U3MKE KIFOUEBBIX IEMOHCTPAIMKA JUIsl MCCICAOBAaHUS W3YYaeMBIX SBJICHUH W TIPOIECCOB, IMITUPUUYCCKUX H
(GbyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe oOopymoBaHue JUIS YICHHUYSCKUX MPAKTHYCCKUX PabOT GOPMUPYETCS B BHUIE TEMATHUYECKUX KOMIUIEKTOB M O0OCCIICUMBACTCS B
pacuére OIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. Temaruueckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOpYIOBaHUS JODKHBI OBITH MOCTPOCHBI Ha
KOMIUICKCHOM UCTIOJIB30BaHUH aHAIIOTOBBIX U IU(DPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUJIC ITU(POBHIX JTA00paTOPHUH.

OcCHOBHBIMU HeJSIMU U3ydeHUs1 GU3NKH B 0011IeM 00pa30BaHUU SBISIOTCS:

e (dopMupoBaHHE UHTEpeca M CTPEMJICHUS OOYYAIONIMXCS K HAYYHOMY M3YYCHHIO TIPUPOIBI, Pa3BUTHE MX HMHTEIUICKTYAIBHBIX U TBOPYECCKHX
CIIOCOOHOCTEN;
° pa3BI/ITI/Ie Hpe)ICTaBJICHI/Iﬁ [0) Hay‘-IHOM METOAC ITO3HAHUA U (bOpMPIpOBaHI/IC HUCCIICO0OBATCIIBCKOT'O OTHOIIIECHUA K OKp}’)KaIOHH/IM SIBJICHUAM
e (opMupoBaHKE HAYYHOTO MHUPOBO33PEHHS KaK pe3yiibTaTa H3yYCHUs OCHOB CTPOCHHS MAaTepUH U (DyHIAMEHTAIbHBIX 3aKOHOB (DM3UKH;
e (opMHUpOBaHHE YMEHUN OOBSICHATH SBJICHUS C UCIIOIB30BAHUEM (PU3MUECKUX 3HAHUN U HAyYHBIX JTOKA3aTENIbCTB;
e (opMupoBaHHE MPEACTABICHHUN O POTH (PU3UKHU JJIS1 PA3BUTHUS IPYTUX €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.
JIocTKeHHe 3TUX Iieiei oOecreynBaeTcsl pelieHHeM CISAYIOMNX 3aad B MpoIlecce M3YUeHUsT Kypca (PU3HKH HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHMs:

e MpUOOpPETeHHE CUCTEMBI 3HAaHUN 00 OOMMX (PU3NIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUIX, BKIIOYAs MEXaHUKY, MOJECKYISIPHYIO (QU3HKY,
AJIEKTPOIMHAMHUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI aCTPOPU3UKH;

e (opMuUpOBaHHE YMEHUI MPUMEHSITH TEOPETHUECKHUE 3HAHUS sl 00bsACHEHUST (PU3MUECKUX SBICHUIN B IPUPOAE U JIJISl IPUHATHS MPAKTUIECKUX
pEILIEeHH B TOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOO0B pPEIICHHUs PA3TUYHBIX 33/1a4 C SBHO 33/IaHHOM (PU3UUYECKOI MOJIENbI0, 3a]1a4, MOIPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3/1aHUe
(bU3UIECKOI MOJIeTTH, aICKBAaTHON yCIIOBUSAM 3a/1a4H,
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(] IIOHUMAHUC (1)I/IBI/I‘ICCKI/IX OCHOB U ITPUHIIUIIOB HeﬁCTBHH TEXHUYCCKUX YCTPOﬁCTB 1 TCXHOJIOTHYECKHUX ITPOLECCOB, UX BIIMAHHUA HAa OKPYKAIOIIYIO
cpeny;
(] OBJIAAACHHUEC METOJaAMH CaMOCTOATCIIbHOT'O INIaHUPOBAHUS U IIPOBCACHUSA (1)I/I3I/I‘ICCKI/IX SKCIICPUMCHTOB, aHAJIM3a U UHTCPIIPETALIUA I/IH(bOpMaL[I/II/I,
OMpeaACICHU JOCTOBCPHOCTH NOJTYUCHHOI'O pC3yJIbTaTa,
(] cO3JaHue YCJ'IOBI/Iﬁ JJIA pa3BUTUA YMGHI/Iﬁ HpOCKTHO-HCCHeﬂOBaTeHBCKOfI, TBOpquKOﬁ NCATCIIBHOCTH.
MECTO KYPCA B YUYEBHOM IIVIAHE

Ha n3ydenue xypca «®Pusnka» Ha 6a30BOM YPOBHE OTBOJUTCS 2 Yaca B HEJIENIO B TEUEHUE KAXKIOT0 roj1a o0ydeHus, Bcero 136 yueOHbIX 4acoB.

CBs3b ¢ padoyeil TPOrpaMMoil BOCIIMTAHUS HIKOJIbI

Peanuzanus nemarorndeckuMy pabOTHUKAMH BOCIIMTATENIFHOTO IOTEHIIMATA YPOKOB (DU3HMKH MPeIoaraeT cieayomee:
- YCT@HOBJICHHUE JIOBEPUTEIBHBIX OTHOIICHUI MEXKIy MeIarOTH4eCKUM pabOTHUKOM M 00YYaIOMIUMHUCS, CIIOCOOCTBYIOMINX TO3UTHBHOMY BOCIIPHUSTHIO
oOyJaromuMucs TpeOOBaHMH M TPOCHO IMEJArorudecKoro padOTHUKA, MPHBICYCHUIO MX BHHUMaHHUS K oOCyXmaeMoil Ha ypoke HH(OpMaiuu,
aKTHBH3AIMH TIO3HABATEIBHON IESTEIBHOCTH;
- MOoOYXJeHHe 0O0ydJaroummxcsi coOMonaTh Ha ypoKe OOMICTIPHHATHIE HOPMBI TOBEACHUS, TMpaBWiIa OOLICHHS CO CTAapIIMMH (TIeJaroru4ecKuMu
paOOTHHKAaMU) U CBEPCTHUKAMHU (00Y4arOLMMHKCS ), TPUHLIUIBI y4eOHOM JUCHUIUIMHBL U CaMOOpraHU3aliHy;
- IPUBJICYCHNE BHUMAHHS O0YJAIOIINXCSl K IIEHHOCTHOMY aclleKTy M3y4aeMbIX Ha yPOKax SBJICHUH, OpraHU3aIisl uX paboThl C IMOIydaeMOi Ha ypoKe
COLIMAJILHO 3HAYMMOM MH(pOpMannell — HTHULIMUPOBaHNUE €€ 00CYX/IeHUs, BbICKa3bIBaHUSI 00YYaIOLIMMHCSA CBOETO MHEHUS 10 €€ MOBOJY, BEIPaOOTKU
CBOEI0 K HEll OTHOIIICHUS;
- UCTIOJIb30BAHUE BOCIIMTATENBHBIX BOZMOXKHOCTEH coslepkaHMsl yueOHOTro MpeMeTa yepe3 IEMOHCTPAIHI0 00yJaroMMCsl IPUMEPOB OTBETCTBEHHOTO,
IPaXJJaHCKOTO TIOBEACHUS, MPOSBIICHUS YEIOBEKOIO0US U T0OPOCEpICYHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHHS, 3a7ad JUIs
peleHust, TpoOJIEeMHBIX CUTyalluii 1711 00CYKIEeHHS B KJIacce;
- IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (pOpM paboThl ¢ 00YJAIOMMMHUCS: UHTEIUIEKTYaTbHBIX UTP, CTUMYJIHPYIOIINX O3HABATEIEHYI0 MOTHUBAIHIO
o0yyJaromuxcs; TUAaKTUIECKOTr0 TeaTpa, I71e MOJyYeHHbIE Ha YPOKE 3HaHUS OOBITPHIBAIOTCS B T€ATPAIbHBIX MOCTAHOBKAX; AUCKYCCUH, KOTOpPbIE TAIOT
00yJaroImuMcsi BO3MOXKHOCTh MPHOOPECTH ONBIT BEACHHS KOHCTPYKTHBHOTO JWAJIOTa; TPYNIIOBOW Pa0OTHI WM pabOTHl B Mapax, KOTOPHIE ydaT
KOMaHJIHOW paboTe U B3aUMOJICHCTBHIO C APYTHUMHU JACTbMU;
- BKIIIOYCHHE B YPOK HTPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAIOT MOJICPKaTh MOTHBAIMIO OOYYAIOMIMXCS K TOJYYEHHUIO 3HAHWW, HaJla)KHBaHUIO
MO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOIIICHUH B KJIacce, MOMOTAIOT YCTAHOBJICHHUIO JOOpOKeIaTeIbHOW aTMOC(ephl BO BpEMsl YPOKa,;
- opraHu3zanus medcTBa MOTUBUPOBAHHBIX U SPYAMPOBAHHBIX OOYUYAIOMIMXCS HAJ X HEYCIEBAOIIMMHU OJHOKIACCHUKAMH, JAOIIET0 UM COIMAIHHO
3HAYMMBII OMBIT COTPYIHUYECTBA U B3AUMHOM ITOMOIIIH;
- MHHUIMUPOBAHHWE M TOJJICPKKA HCCIEIOBATENBCKON NEATETPHOCTH OOYYarOIIUXCS B paMKax peau3allii UMH WHIUBUAYAJTBHBIX M TPYIIIOBBIX
HCCIIEIOBATEIbCKUX MPOEKTOB, YTO JaCT 00Y4aIOIIUMCS BO3MOXHOCTh IPUOOPECTH HABBIKM CAMOCTOSITENILHOTO PEIICHUS] TEOPETUYECKON MPOOIEMBI,

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHuTens: WapudynnuHa U.B. 0 3IEKTPOHHbINA
Ctpanuua 5 u3 31. Ctpannua cosgana: 28.09.2023 14:10 =¥ TATAPCTAH



TCHEePUPOBaHUS ¥ O(HOPMIICHHUSI COOCTBEHHBIX HJICH, YBOKUTEIHLHOTO OTHOIICHUS K Uy)KUM UAesIM, OQOPMIICHHBIM B paboTax IPyTuX MUCCIEAOBATEINCH,
HaBBIK MTyOJIMYHOTO BBICTYIUICHUS TIepel ayJUTOPUEH, apryMEHTUPOBAHHS M OTCTAUBAHUS CBOCH TOUKU 3PCHUS.

Pesynbrathl enuHCTBA Y4eOHOW W BOCIUTATEIBHOW JCATEIBHOCTH OTPAXKEHBI B paszzeiie padodell mporpammbl «JIMUHOCTHBIC PE3y/IbTaThl U3YYCHU I
y4eOHOro npeaMera «pu3nka» Ha YpOBHE CpEIHEro 00IIero 00pa3oBaHUsDy.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro npeamera «®dusmkay Ha ypoBHE cpenHero oOmiero oOpasoBaHus (0a30BbId YPOBEHB) JOIDKHO O0ECIIEUHTH JOCTH)KEHHUE
CIIETYIOLINX JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE pe3ynabTaThl OCBOEHMsI ydyeOHOro mnpeamera «@PHU3MKa» JOIDKHBI OTpaXaTb TOTOBHOCTb M CIIOCOOHOCTb OOy4aroIIMXcs
PYKOBOJICTBOBATbCSI CPOPMUPOBAHHON BHYTPEHHEN MO3ULIMEN JTMYHOCTH, CUCTEMOU LIEHHOCTHBIX OPUEHTALIMN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOLIMX TPAJULMOHHBIM IIEHHOCTSM POCCHHMCKOIrO OOINECTBa, pacIIMpEHUE >KU3HEHHOI'O OIbITa U OMNbITa JEATEIbHOCTH B Ipolecce
peanu3anuy OCHOBHBIX HAIlIPaBJICHUN BOCIIUTATEIbHOM AESATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCKOro BOCIIUTAHUA:

c(OPMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIMU 00YYaIOLIETrocs Kak aKTUBHOT'O M OTBETCTBEHHOT'O YJIEHA POCCUICKOT0 O0IIECTBA;

MPUHATHE TPATUIMOHHBIX O0IIEYeIOBEYECKIX I'YMAHUCTHUECKUX U IEMOKPATHUYECKUX LIEHHOCTEHH;

TFOTOBHOCTh BECTH COBMECTHYIO JESTENIbHOCTh B MHTEpecax IpakJaHCKOro OOIIEeCTBa, y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa3oBaTEIbHON
OpraHu3aluy;

YMEHHE B3aUMOJIEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHUHM € UX (PYHKUMAMU U HA3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) 1aTPUOTHYECKOT0 BOCIINTAHMS:

c(OPMHPOBAHHOCTh POCCUNUCKOM IpaxTaHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K rOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTH OLIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHbIE PEIICHHsI, OPUEHTUPYICh Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM
YHUCIIE B JEATENPHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4)3CTeTHYECKOT0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKJIOUYasi SCTETUKY HaAyYHOTO TBOPUECTBA, IPUCYILETro PU3NIECKOM HayKe;
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5) Tpya0BOro BOCIMTAHMS:

MHTEpPEC K Pa3iuyHbIM cdepaM MpopecCHOHATBHON NeATeNbHOCTH, B TOM YHCIE CBA3aHHBIM C (PU3UKOW M TEXHHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIlieH npodeccun U pearru30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIACTH (PU3UKH HA TPOTSHKCHUN BCEH JKHU3HM;

6) 3K0J10TrHYECKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH IKOJIOTHIECKON KYJIBTYPhI, 0OCO3HAHHUE IT00AIEHOTO XapaKTepa dKOJIOTHUECKUX MPoOIem;

IJIJAHUPOBAHUE M OCYIIIECTBIICHHUE ICUCTBUI B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHMS 1I€JIEH YCTOMYHUBOTO Pa3BUTHS YEIOBEUECTBA;

pacimupCHUE ObITa ACATCIbBHOCTHU SKOJIOTHUECKOU HAIpaBJICHHOCTH HAa OCHOBC MMCIOIIUXCA 3HAHWUH 110 (1)I/I3I/IKC;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUCCKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYyYHOH NeATeIbHOCTH, TOTOBHOCTh B MpOIlecce M3Y4YEeHUS (DU3MKU OCYIIECTBISATH MPOCKTHYIO U UCCIIENOBATEIBCKYIO
ACATCIIbBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS
ba3oBble JlornyecKkue AeicTBHA:

CaMOCTOSITENILHO (POPMYTIMPOBATh U aKTyaIU3UPOBATh POOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIPEAEIATD LN AESITEIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHNS B PACCMATPUBAEMBIX (PU3NUYECKUX SBIICHUSX;

pa3pabaTbIBaTh IUIaH PELIeHUs IPoOIeMbl ¢ yIETOM aHaNIM3a UMEIOIINXCSl MaTepUANIbHBIX U HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LENSIM, OLIECHUBATh PUCKU MOCIEACTBUM NEATEIbHOCTH;

KOOP/JAMHUPOBATH U BBITOIHATH padOTy B YCIOBUSAX PEATbHOT0, BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMO/IEHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.
ba3oBble uccienoBarebCKue 1eHCTBHA:

BJI3/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUAMHU U METOIaMU (PU3HUECKON HAYKH;

BJaJIeTh HaBBIKAMH Y4Y€OHO-HMCCIIEOBATENIbCKON M MPOEKTHOH JAEATENbHOCTH B O0JIACTH (HU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB pelIeHHs 3a/1a4 (U3NUECKOT0 COAEepHKaHUs, IPUMEHEHHIO Pa3INYHbIX METO/I0B TTO3HAHMUS,

BJIaJIETh BUJAMU JEATEIBHOCTHU 0 MOJIYyYEHHIO HOBOT'O 3HAHMS, €r0 MHTEPIPETaLnH, TPeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUeOHBIX
CUTYalUsX, B TOM YHCIIE [IPU CO3JaHIH YU€OHBIX IPOEKTOB B 00s1acTH (HU3HKH;

BBISBJIATh INPUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJU3UpOBaTh 3aJady, BbIABUIATh TUIIOTE3y €€ pEIIEHUs, HAXOAWUTb AapryMEHThl JIs
JI0Ka3aTeNIbCTBAa CBOMX YTBEPKACHUMN, 3a]1aBaTh apaMeTPbl U KPUTEPHUH PEILICHUS;
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aHAJIM3UPOBATh MOJIYUYCHHbBIE B XOJ€ PEUICHUS 33/1a4d Pe3yNIbTaThl, KpUTUUECKU OLICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX,

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aui B 00pa30BaTeNbHOM IEATEIbHOCTH, B TOM YHCIIE MPU U3Y4YEeHUH (PU3UKH;

AaBaTb OLICHKY HOBBIM CUTYallUsAM, OLICHUBATL HpI/IO6peTéHHBII\/JI OIIBIT,

YMETb NEPEHOCUTH 3HAHUSA MO (PU3UKE B MPAKTHUUECKYIO 001aCTh KUZHEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE HJIEHU, MPeJIaraTh OPUTHHAIbHbIE MTOAXOAbl U PEIICHHUS;

CTaBUThb HpOGJIGMI)I " 3aJia4yy, JOMYyCKAaroIHre aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmanmeii:

BJIAACTb HABBIKAMH IMOJIYUCHU A HHq)OpMaHI/II/I (1)I/ISI/II-IGCKOFO COACPpIKaHUA N3 UCTOUYHHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH ITOUCK,
aHaJlu3, CUCTEMATH3AIMIO M MHTEPIPETAII0 HHPOPMAIIUU Pa3InYHbIX BUJIOB U (JOPM MPEACTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIONIb30BaTh CpPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PpEUICHUH KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHHU3aIMOHHBIX 33/1a4 C COOJ0IEHUEM TPeOOBAaHUHN IPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, THTUEHBI, PECYPCOCOSPEIKEHUS, TPABOBBIX U ATHYCCKHIX
HOPM, HOPM HH(POPMAIIMOHHOM 6€3011aCHOCTH;

CO3/IaBaTh TEKCTHI (PU3MUYECKOTO COAEPIKaHUS B Pa3NUYHBIX (popMartax ¢ yd4éToMm HazHaueHUs WH(POPMAIMU M IIeNICBOW ayIWTOPHH, BHIOHpAs
ONTUMAJIBHYIO (POPMY TIPEICTABICHUS U BU3YyATH3AIIH.

KoMMmyHuKaTHBHBIC yHHBeEpcaIbHbIe Y4eOHbIC JCHCTBHUSA:

OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHMMATbh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M UHIAUBHUIyalbHOMN paboThI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBHI ¢ yU€TOM OOLIUX UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WiIeHA KOJIJIEKTUBA;

IIPUHUMATDH LM COBMECTHOW AESTEIbHOCTH, OPIaHU30BbIBATh U KOOPAWHUPOBATH JNEHCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIaH ACHCTBUM,
pacnpeenaTh pojau ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/A U KaXKJA0T0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeiaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJIEH C NTO3ULMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIATH MO3UTUBHOE CTPATETNYECKOE MTOBEACHNUE B PA3IMYHBIX CUTYAIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUe, ObITh MHULIMATUBHBIM.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranusanus:
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CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATENIbHYIO JIEATENbHOCTh B 00JMaCTH (U3MKM U aCTPOHOMHUH, BBISBISATH NPOOJIEMBI, CTaBUTH U
(dbopMynpoBaTh COOCTBEHHEIC 3a/1a4H;

CaMOCTOSITENILHO COCTABIIATH IUIaH PEUIeHHs PaCUETHBIX M KAYECTBEHHBIX 3a/1a4, TUIaH BHIMOJTHEHUS IPAKTHUECKON pabOThI ¢ Y4ETOM UMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIMOYTEHUIA;

JlaBaTh OLEHKY HOBBIM CHUTYAaIlHsIM;

paciupsaTh paMKH Y9eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBAThH MIPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO PYAULIMU B 00JaCTH (PU3UKU, TTOCTOSIHHO MOBBIIIATH CBOM 00Pa30BAaTENbHBIN U KYJIbTYPHBII
YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B I€ATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB 1IETISIM;

BIIaJIETh HaBBIKAMHU IO3HABATEIbHOU pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JCUCTBUU U MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB H
OCHOBAaHUI;

UCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO IMTPUHUMATH PEIICHHS 10 UX CHUKCHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MIPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yNIbTaTOB A€ITEIbHOCTH;

MIpU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mporiecce MOCTHKEHHS JTHUYHOCTHBIX PE3YIbTATOB OCBOCHMSI MPOTPaMMBI MO (M3HMKE AN YPOBHS CpPEAHEro oO0Iiero ooOpazoBaHUs Yy
00y4arolMXCcsl COBEPLIEHCTBYETCS YMOLIMOHAIBHBIN UHTEJUIEKT, IPeIoiaratolinii ¢cOpMUpPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIHOCOOHOCTh TMOHMMATh CBOE SMOIMOHAIBHOE COCTOSHHUE, BUJETh HANpaBIEHUS Pa3BUTHS COOCTBEHHOM
SMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B cE0€;

CaMOpEeryJIUPOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aIaliTUPOBATHCS K
AMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHIKEHUIO TIEH M yCIIEeXY, ONTUMHU3M, HHUIIHATHBHOCTH, YMEHHE JIEUCTBOBAThH UCXOIS
U3 CBOMX BO3MOXHOCTEN;

SMIATHH, BKIIOYAIOLIEH CMOCOOHOCTh MOHHMMATh SMOIMOHAIILHOE COCTOSHUE JPYIMX, YYHMTHIBaTh €ro MpPH OCYIIECTBICHHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIEHUS C APYTUMH JIFOIbMH, 3a00TUTHCS, IPOSIBIISTH HHTEPEC U pa3perniaTh
KOH(QJIUKTBI.
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HPEAMETHBIE PE3YJIBTATBI

K konmy o0yuenus B 11 kiiacce nmpeaMeTHbIe pe3yiIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHU:

JI€MOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (GU3UKU B (JOPMUPOBAHMM COBPEMEHHOW HAay4yHOW KapTUHBI MHUpa, B Pa3BUTHHU COBPEMEHHOMU
TEXHUKH U TEXHOJIOTUH, B IIPAKTUYECKOMN AESATEIBHOCTH JIHOJEH;

YUUTBIBATh T'PAHULIbI IPUMEHEHUS U3YUYEeHHBIX (PU3NUYECKUX MOJIeJIel: MaTepualibHasi TOUKa, MHEepIHaibHasl cucTeMa oTcuéra, abCOI0THO TBEPIOE
T€J0, UI€aJIbHBIN I'a3, MOAEIU CTPOSHUSI ra30B, )KUJKOCTEN U TBEPBIX TEJ, TOUEUHbIH 3JEKTPUUECKUN 3aps]] IPU pelIeHUH (PU3NUECKHX 3a1aY;

pacrio3HaBaTh (pU3HUECKHUE SIBJIEHUS (POLECChI) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAHUKHU, MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS
BEIIECTBA U AJIEKTPOJUHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHUE, CBOOOIHOE TaIeHUe Tell, ABIKEHHE 110 OKPYKHOCTH,
MHepLus, B3auMojieiicteue tei, auddys3usi, OpoyHOBCKOE IBUKEHUE, CTPOCHUE KHUAKOCTEH M TBEPABIX TeJl, U3MEHEHHE 00bEMa Tell IPU HarpeBaHUU
(oxJ1aXKA€HUN ), TEIIOBOE PAaBHOBECHE, UCIIAPEHHE, KOHJIEHCAIHs, TUIaBJIEHUE, KpUCTAUIN3allls, KUIIEHUE, BIaXKHOCTh BO3/IyXa, IIOBBIIIEHHUE J1aBICHUS
rasa Ipyd €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXKIY IapaMeTpaMH COCTOSIHMS ra3a B M30IpOLEccax, dJIEKTpHU3alys Tel, B3aUMOACHCTBHE
3aps0B;

OIUCBIBATh MEXAHUUECKOE JBMKEHUE, HCII0JIb3Ys (PU3NUECKUE BEJIMYMHBL: KOOPIUHATA, IIYTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CHJIa, UMITYJIbC TeJla, KHHETHYECKasi SHEPTrusl, IOTEHIIMAJIbHAs dHEPrus, MeXaHuueckas paboTa, MEXaHUYECKasi MOUTHOCTh; MPU ONKCAHUH NPABUIBHO
TPAaKTOBaTh (PU3NUYECKUN CMBICI HCIIOJIb3YEMbIX BEIMYMH, UX O00O03HAUYEHUS U €AMHHUIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEJINYNHAMY;

OIUCHIBATh U3yYECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBIICHUS, UCIONb3Ys (PU3NUECKUE BEIMYMHBL: JaBIE€HUE ra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl DHEPIUsl XaOTUYECKOTO ABUKEHUS MOJIEKYJI, CPEIHEKBAAPATUYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS JHEPIUs,
paboTa rasza, KO3QQHUIMEHT MOJIE3HOTO JEHCTBHS TEIUIOBOTO JBUTATENs; MIPU ONMHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIOIb3YyEMBbIX
BEJIMYMH, UX 0003HAYEHMSI U €UHMIIBI, HAXOUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMHU BEIHUUYHUHAM;

OIUCHIBaTh M3YYEHHBIE 3JIEKTPUUYECKHE CBOMCTBA BEIECTBA W 3JEKTPUYECKUE sBIEHHs (TPOLECCHI), MCMONb3YS (PU3MUECKHE BEIUYHHBI:
JNEKTPUYECKUN 3apsf], IEKTPUUYECKOE I0JI€, HANPSHKEHHOCTH I10JS, MOTEHIMAJ, Pa3HOCTh MOTECHLIHMAJIOB; IPH OMHCAaHUU IMPABWIBHO TPAKTOBATH
(bu3nUecKUi CMBICI UCTIONB3YEMBIX BEJIMUYUH, UX 0003HAUEHUS U €IWHUIIBI; YKa3bIBaTh (DOPMYJIIbI, CBS3BIBAIONINE JaHHYIO (PU3UYECKYIO BEJTHUYHUHY C
JOPYTUMH BETUYUHAMMU;

aHAJTM3UPOBATh (PU3UUECKUE MTPOLIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U IPUHIIMIIBL: 3aKOH BceMUpHOTro Tsarotenus, I, 11 u Il 3akonsr
HproToHa, 3aKOH COXpaHEHMS MEXAaHWYECKOM SHEPIrHH, 3aKOH COXPAHEHMS HWMITYJIbCA, MPHUHIMI CYNEPHIO3UIMN CWJI, NPHUHIMI PABHONPABHS
HMHEpLUAIbHBIX CUCTEM OTCUYETA, MOJIEKYJIAPHO-KMHETUUECKYIO TEOPUIO CTPOCHHMS BEILECTBA, Fa30BbIE 3aKOHBI, CBA3b CPEIHEU KMHETUUECKOU YHEPTUHU
TEIJIOBOTO JIBU)KEHUSI MOJIEKYJ ¢ aOCOJIFOTHOM TeMIlepaTypol, MepBbld 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHHUS SJIEKTPUUECKOro 3apsijia, 3aKOH
Kynona, npu 3ToM pa3nngarh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMAaTHUYECKOE BBIPAKEHUE U YCIOBHS (TPaHULIbl, 00IaCTH) TIPUMEHUMOCTH;
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OOBSICHATH OCHOBHBIE IPUHIUIIBI I€HCTBUS MallluH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB; pa3anyaTh YCIOBUS UX O€30I1aCHOTO UCIIOJIb30BaHMS B
IMOBCEAHEBHOM KU3HU;

BBINOJIHATH 3KCIIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3UYECKUX SBJICHUN M MPOLIECCOB C MCIOJIB30BAHUEM IPSMbBIX U KOCBEHHBIX M3MEPEHUH, MpHU
3TOM (GOpPMYIHPOBaTh MpoOIeMy/3a1ady U TUIIOTE3y Y4eOHOTO IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYAOBaHUs, TPOBOIHUTH
OIBIT U (POPMYJINPOBATH BBIBOJIBI;

OCYILIECTBIISATH MPSMBIE U KOCBEHHbIE H3MEPEHHSI (PU3HMUECKUX BEIMYUH, IPH 3TOM BHIOMPATh ONTUMAJIBHBIN CIIOCO0 U3MEPEHUS M HCIIOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH HOTPEIIHOCTEN U3MEPEHUIA;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C MCIIOJIb30BAHUEM IPSIMBIX MU3MEPEHUH, IPU ITOM KOHCTPYHPOBAaTh YCTAHOBKY,
(buKcupoBaTh pe3yabTaThl OTYYEHHON 3aBUCUMOCTHU (PU3UYECKUX BETMYMH B BUJI€ TaOJIUI ¥ TpaUKOB, A€IaTh BHIBOJIBI I10 PE3YJIbTaTaM UCCIIEIOBAHNUS;

coOmoaaTe npaBuia 0€30MacHOro Tpy/Ja MpH MPOBEICHUH HCCIENIOBAHUN B PaMKax y4eOHOTO HKCHEPUMEHTa, YU4eOHO-UCCIEeI0BATEIbCKONW H
IIPOEKTHOM JIeATEIbHOCTH C UCIOIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyJOBAHUS;

pemarh pacu€THBIE 3a7a9u C SBHO 33/1aHHON (PU3MUYECKON MOJIENBIO, HCIOIB3Ys (PU3MUECKUE 3aKOHBI M IPUHIIHIIB], HA OCHOBE aHAJIN3a yCIIOBHUS
3ajjauu BbIOMpPATh (PU3NYECKYI0 MOJEINb, BBIICNIATh (PU3MUYecKHe BEIUMYUMHBI U (HOpMYJbl, HEOOXOAUMBIE Ul €€ pelIeHMs], IPOBOAUTh PAacy€Thl U
OLIEHUBATh PEATLHOCTDH MOTYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHEI,

pemaTh KadeCTBEHHbIE 3aJlaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LENOYKY PACCYXKAECHUH C ONOpPOM Ha H3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKHUE SBIICHHS,

HCIOJIb30BaTh MPH PEIIEHUHU YYEOHBIX 3a/1au COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAllUU U
Mpe/ICTaBlIeHNs] Y4eOHON M HayYyHO-NONYJISPHONH MH(OPMALIUHY, MTOJYYEHHOW U3 pa3jIMYHBIX MCTOYHUKOB, KPUTHUECKHU aHAJIU3UPOBATH IMOIY4aEMYIO
nH(pOpMaINIO;

MIPUBOJUTH NMPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOSKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HayKH, OOBSICHEHHE MTPOLIECCOB OKPYXKAIOIIET0 MUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHI;

HCII0JIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHOW JKM3HM JJIs oOecrieueHus: 0€30IacHOCTH MpU OOpalleHuH ¢ MpudopaMu U
TEXHUYECKMMHU YCTPOICTBaMU, I COXPaHEHHs 3[0pPOBbsI U COOJIFOICHUS. HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKarollel cpere;

paboTaTh B IpyMIie C BHIMOJIHEHUEM Pa3IMYHbIX COIIMABHBIX POJIeH, MIIaHUPOBATh pabOTy rPYIIbL, PallMOHATIBHO paclpeaesaTh 00I3aHHOCTH 1
IJIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUsX, IEKBATHO OLIEHUBATh BKJIAJl KQX/I0T0 U3 YYaCTHUKOB IPYIIIBI B PELIEHHE PACCMaTpUBAEMOMN
POOIIEMBI.

K koH1y 006y4enus B 12 kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPakaTh C(HOPMUPOBAHHOCTD y 00YHAIOIIKUXCS YMEHUM:

JIeMOHCTPHPOBATh HAa MpPUMeEpax posib U MecTo (GU3MKU B (HOPMUPOBAHMM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B Pa3BUTHU COBPEMEHHOU
TEXHHUKHU ¥ TEXHOJIOTUH, B IPAKTUYECKON JeSTEIbHOCTH JIOJIeH, IEJIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBIBATh T'PAHMIIBI IPUMEHEHHS U3YyYEHHBIX (PU3MUECKUX MOJAEICH: TOUSUHBIH AIEKTPHUECKUI 3apsi, Jyd CBETa, TOUEYHBIH HCTOYHUK CBETA,
sJIepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO si/ipa MpY pelieHu PU3NYeCcKUX 3a1a4;
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pacrio3HaBaTh (U3NYECKUE SBJIEHUS (IPOLECChl) U OOBICHATh UX HA OCHOBE 3aKOHOB JIEKTPOAMHAMUKU U KBAaHTOBOM (DPM3MKM: 3JIEKTpUUYECKas
IIPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJCHCTBUE MArHUTOB, AIEKTPOMAarHuTHasi MHAYKLUS, 1€HCTBUE
MarHUTHOI'O OJIS HA IIPOBOJIHUK C TOKOM M JIBUXKYILUICS 3apsi, 2JEKTPOMAarHUTHbIE KOJeOaHUs U BOJIHBI, IPSIMOJIMHEIHOE paclpOCTpaHEHUE CBETa,
OTpa)KEHHE, TperoMIIeHHe, MHTepdepeHus, AMdpaknus U NOJIApU3alUs CBETa, JUCIepcHus cBeTa, (orodnekTpudeckuil 3pdext (hoTorddexr),
CBETOBOE JIABJICHUE, BOSHUKHOBEHHE JIMHEMYATOrO CIIEKTpa aTOMa BOJOPOAA, ECTECTBEHHAsI U UCKYCCTBEHHAsI paAMOAKTHBHOCTb;

OIMCHIBAaTh U3YYEHHBbIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHUE, JIEKTPUUECKYI0 IPOBOAMMOCTDH PA3IMUHBIX Cpel) U
3JIEKTPOMArHUTHbBIE SBJIEHUS (MPOLIECCHI), MCIOJB3YS (U3NYECKUE BEIMUYUHBL: 3JIEKTPUYECKUN 3apsij, CHJIa TOKa, 3JIEKTPUYECKOE HAIPsLKEHUE,
AJIEKTPHUYECKOE COTMPOTUBIICHUE, PA3HOCTh MOTCHIMAIOB, AJIEKTPOABIDKYIIAs CHia, padoTa TOKa, WHAYKIUS MarHUTHOTO IOJIS, CHiIa AMIepa, cuja
JlopeHua, MHAYKTUBHOCTb KaTYILIKH, SHEPTHsl JIEKTPHUUECKOr0 1 MAarHUTHOI'O TI0JIeH, MEPHO U YacToTa KoJieOaHui B KosieOaTeIbHOM KOHTYpE, 3aps] U
CHJIa TOKA B TPOIIECCE TAPMOHMYECKUX JICKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE PACCTOSIHUE M ONTUYECKAask CUJIa JIMH3BL, TPU ONHCAHUH TPABUIEHO
TPAKTOBaTh (PU3MUECKUI CMBICT HCIIOJIb3YEMbIX BEJIMUYUH, UX 0003HAYEHUS U €IMHUIIbI, YKa3bIBaTh (DOPMyYJIbl, CBA3BIBAIOILUE JAHHYIO (DPU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEITMYMHAMY;

OIUCHIBATh U3yYCHHbIE KBAHTOBBIE SBJICHUS U MIPOLIECCHI, UCIOb3Ys (PU3MUECKUE BETMUMUHBL: CKOPOCTb 3JIE€KTPOMArHUTHBIX BOJIH, JUIMHA BOJHbI
Y 4acTOTa CBETa, SHEPTHs U UMIYIIbC (POTOHA, IIEPHOJ OTYPACIaa, SHEPTHS CBA3M aTOMHBIX /1€, TIPU OMMCAHUH IPABUIBHO TPAKTOBATH (DU3NIECKUNA
CMBICJI UCHOJIb3YyEeMbIX BEJIUYMH, UX O0O3HAYEHUs U €JMHMIIbI, YKa3blBaTh (DOPMYJIbl, CBS3BIBAIOIINE NAHHYI (U3NYECKYIO0 BEJIWYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETUUMHBI;

aHAJTM3UPOBaTh (PU3MUECKUE MPOLECCHl U ABICHMS, UCHOJb3Ys (PU3MUECKUE 3aKOHBI U NPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U
MapaJUIEIbHOTO COCIMHEHHUSI IPOBOJIHUKOB, 3aKOH JIkoynsa—JIeHna, 3aKoH 3J1€KTPOMarHuTHOM MHAYKIMH, 3aKOH IPSIMOJIMHEWHOIO pacpOCTPaHEHUs
CBETa, 3aKOHbI OTPaXKEHUS CBETa, 3aKOHBI NPEJIOMIICHHs CBeTa, ypaBHeHHE OiHIITelHa Uit (HoTodPdexTa, 3aKOH COXPAHEHMsS HHEPIUH, 3aKOH
COXPAHEHHUS MMITyJIbCa, 3aKOH COXPAaHEHUS DJIEKTPUYECKOIO 3apsja, 3aKOH COXPaHEHMsI MAacCOBOTO 4YMCIIA, OCTYJAaThl bopa, 3aKOH paJnOaKTUBHOIO
pacraja, Ipu 3TOM pa3iInyaTh CIOBECHYIO (JOPMYINPOBKY 3aKOHA, €r0 MaTEMATHYECKOE BBIPAXKEHHUE U YCIIOBHS (IpaHMIIbl, 001aCTH) MIPUMEHUMOCTH;

OTIpeEIIATh HAlpaBJIe€HUE BEKTOpA MHAYKIIMM MarHUTHOTO TOJIsI IPOBOJHUKA C TOKOM, CUJIbl AMnepa u cuiibl Jlopenna;

CTPOUTH M OMMCHIBATh N300pa’keHHE, CO3JaBaeMOe IIIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBITNIOJHATH AKCIEPHUMEHTHI 110 MCCIEA0BaHUI0 (PU3NYECKUX SBJIECHUI M MPOLIECCOB C MCIOIb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUM: MPU
3TOM (GOpMYIHpOBaTh MpoOIeMy/3a1ady U TUIOTE3y Y4eOHOI0 IKCIEePUMEHTa, COOMpaTh YCTaHOBKY U3 MPEI0KEHHOro 000py/10BaHUs, TPOBOJAUTH
OTIBIT U (POPMYITMPOBATH BHIBOBI;

OCYILIECTBIIATH MPsIMblE U KOCBEHHbIE U3MEPEHUs PU3NYECKUX BEIMYHH, P ITOM BBIOMPATh ONTUMAIbHBINA CIIOCOO M3MEPEHHS M UCTIOIb30BaTh
M3BECTHBIE METO/BI OLIEHKH ITOIPEIIHOCTEN U3MEPEHNUI;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C UCIOIb30BAaHUEM IPSIMBIX U3MEPEHUI: IPU TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATh
pe3ybTaThl MOTYYSCHHOH 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BUJIE TaOIUIl U TpaHKOB, AeTIaTh BEIBOABI 110 pe3yJbTaTaM UCCIIEI0BaHUS;

coOiogaTh npaBuiIa 0€30MacHOro TpyJa MpH MPOBEIECHUM HCCIENIOBAaHMN B PAMKax y4e€OHOTO HKCIEPUMEHTa, y4eOHO-UCCIEeI0BaTEIbCKON U
MIPOEKTHOM JIeATEILHOCTH C UCTIOIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOrO 00OPYAOBaHUS;
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pemath pacu€THbIC 3a7auu C SIBHO 33JlaHHON (DU3MYECKON MOJIENbI0, UCIONB3Ys (PU3MYECKHe 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHallu3a YCIOBUS
3a/la4d BBIOMPATh (PU3NYCCKYIO MOJIENb, BBIACISTh (PU3NYSCKUE BEIMYMHBI M (HOPMYIIBI, HEOOXOAMMBIE Ui €€ pEelICHHS, MPOBOIUTH PACUETHI U
OLICHHUBATh PEAIbHOCTD MOJIYUEHHOTO 3HAYCHUS (PU3NUECKON BEIHUMHBI,

pemath KayeCTBEHHBIE 3a7auyM: BBICTPAUBATH JIOTUYECKU HEMPOTHUBOPEUUBYIO IEMOYKY PACCYKICHUM C OMOpPOM Ha U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BATh MPHU PEIICHUN YYeOHBIX 3a7a4 COBPEMEHHbBIE NH()DOPMAIIMOHHBIC TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHWS, HHTEPIIPETALIUN H
Ipe/iCTaBlIeHNs] Y4eOHON U HAyYHO-NONYJISPHONH MH(OPMALIUY, MTOJYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATH MOIY4aeMYIO
nH(pOPMAIIHIO;

OOBSCHATh TMPHUHIMIBI JEHCTBUS MAaIIUH, NPUOOPOB U TEXHUYECKHX YCTPOMCTB, paziuvarh YCJIOBHsS HX O€30MacCHOTO HCIIOJIb30BAHUS B
IMOBCCAHEBHOM JKU3HU;

MIPUBOJIUTH IPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOLIET0 MUPa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHOW KU3HH AJIA oOecreueHus: 0€30MacHOCTH MpH obOpalleHuu ¢ mpubopamu u
TEXHUYECKUMH YCTPOUCTBAMHU, JIJIsi COXPAHEHUS 3/I0POBBS U COOJIIOICHUSI HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH CpEJIe;

paboTaTh B IpyMIie C BBIMOJTHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIed, IUIAHUPOBATh padOTy TPYIIIbI, PAlMOHATEHO PAaCPENesITh O0S3aHHOCTH U
MJIAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYAIMAX, a/ICKBATHO OIEHUBATh BKJIA/] KKIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHE pacCMaTPpUBAEMOM
POOIEeMBI.

COJAEPKAHUE YYEBHOI'O KYPCA

11 KIIACC

Pa3neu 1. ®u3nka 1 MeTOAbI HAYYHOI'O NIO3HAHUS

®uznka — Hayka o npupoje. Haydunsle MeTObI TO3HAHUS OKpYKaroIero Mupa. Posip dkciepuMenTa U TEOpUM B IPOLIECCE MO3HAHUS PUPOJIBI.
DKcIepUMEHT B (hU3HKe.

MonenupoBanue pu3nueckux siBiIeHui u mpoueccos. Hayunsie runoressl. @usndeckue 3aK0HbI U TEOPUH. |"paHUIIBI TIPUMEHUMOCTH PU3NIECKUX
3aKOHOB. [IpuHIMI COOTBETCTBUA.

Ponpb 1 MecTo u3uku B pOpMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI MUpPa, B TPAKTUYECKON JAESITETbHOCTH JTIOACH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TaTYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka
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Mexanunueckoe aBuxeHne. OTHOCUTENIbHOCTh MEXaHUYECKOT O JBMKeHus. Cuctema orcuéra. Tpaekropusi.

[lepemernienue, ckopocTh (CpedHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOPEHHE MAaTepUaIbHOM TOYKH, MX MPOEKIMU HAa OCHU CUCTEMBI
KoopauHat. Cl0KeHUe MEPEMEILICHUHN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE BKeHUE. [ paduku 3aBUCIMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MePEMEIICHUS
MarepuaibHON TOYKHA OT BPEMEHH.

CBobOogHOe mazieHne. Y CKopeHrne CBO0OHOTO TIa/ICHUS.

KpuBonunueliHoe nBuxeHue. J[BMKEHHE MaTepualbHOM TOUKH IO OKPYKHOCTH C MOCTOSIHHOW IO MOJAYIK CKOPOCTBIO. YTJIOBas CKOPOCTb,
TMHEeWHas ckopocTb. [lepuon u yacrora obpamienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHnueckue ycTpocTBa U MPAKTUYECKOE TPUMEHEHUE: CITIUOMETP, ABUKEHUE CHAPSIIOB, LICTIHBIE U PEMEHHBIE IIEPEAAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWUHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBaHre ABMKCHHI C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOmEHHOT0 MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHus CBOOOIHOTO MaCHHUS.

Hanpasnenue ckopocTH npu IBUKEHUH 110 OKPYXKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IYTSIMU, IIPOUIEHHBIMU TEJIOM 34 IIOCJIEI0BATENBHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYAITbHOW CKOPOCTHIO, PABHOM HYITIO.

N3yuenue nBHKEeHUS AapUKa B BI3KOM KUIKOCTH.

N3yuenune nBukeHus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. HEepuuanbHbele CHCTEMBI OTCUETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HeroTona A matepuanbHoi Toukd. Tperunid 3akoH HproTOHA 171 MaTepHaIbHBIX
TOYEK.

3akoH BceMHUpHOro TsaroteHus. Cuna Tsoxectu. [lepBas kKocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (mokosi, ckojibxeHus, kaueHus). Cuna Tpenusa. Cyxoe Tpenue. Cuia TpeHHs] CKOJBKEHUS U CHUJIa TPEHHUS MOKOS.
Koaddutment tpenus. Cuna cOnpoTUBICHUS IPU JBUKSHUH Tea B KUAKOCTH WIIH Ta3e.

[TocrynarenbHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpaleHus. [lieuo cubl. Y cioBus paBHOBECUS TBEPIOIO TeEIA.

TexHUYecKre yCTpOMCTBA M MPAKTHUYECKOE TPUMEHEHUE: MOIIIUITHUKA, TBU)KEHUE NCKYCCTBEHHBIX CITYTHHKOB.
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Jlemoncmpayuu

SIBiiIeHME MHEpUUH.

CpaBHeHME MacC B3aUMOJIECHCTBYIOIINX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AeopMaIiu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TAJCHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buabl paBHOBecusI.

Yuyenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE U PE3MHOBOM 00pasiie, OT ux JedopMaluu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

NMnynec MarepuanbHOM TOYKU (Tena), CUCTEMBl MaTe€pHalbHBIX TOYeK. MMIynabC Cuiibl U M3MEHEHUE UMITyJbCa Tejd. 3aKOH COXpaHEHMs
UMITyJbca. PeakTuBHOE IBHKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHNN KHHETUYECKON SHEPTUH.

[TorenunanpsHas sHeprus. [loTeHuuanpHas sHeprus ynpyro nehopmMupoBaHHONW NpykHUHbL. [loTeHIManpHas sHeprus Tena BOIM3U MOBEPXHOCTH
3emun.

[ToTeHunanpHbIe U HEMOTEHLIMATIbHBIE CUIIbI. CBSI3b paOOTHl HEMOTEHUIUAIBHBIX CUJI C U3BMEHEHHUEM MEXaHUYECKOM 3HEPTUU CUCTEMBI Tell. 3aKOH
COXPAHEHHUS MEXaHUUYECKON SHEPTHH.

VYupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHnuyeckue ycTpoicTBa U NPaKTUIECKOE IPUMEHEHUE: BOJLOMET, KONIEP, MPYKUHHBINA TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomol

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOTHI CHIIBI ¢ K3MEHEHHEM MEXaHWYEeCKOM HEPTUH Tella Ha MPUMEepe PACTSKEHUsI PE3MHOBOIO JKI'yTa.
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Paznen 3. MogiekyasipHasi pu3uKa U TEPMOJAMHAMMKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopuu

OcHOBHbIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM U UX OMbITHOEe oOocHOBaHuUE. bpoyHoBckoe nBuwxkenue. uddysus. Xapakrep
JBIKEHUS U B3aUMOJICHCTBUS YacTHI] BelecTBa. Moienu cTpoeHus Ta30B, KUIKOCTEN U TBEPABIX Tl U 00bSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3THX
Mojenei. Macca u pazmepbl Mosiekys. KonnuectBo BeniectBa. [locrosiHHas ABoraapo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU UAEaTbHOro raza. AOGCONIOTHAs TeMIieparypa Kak Mepa
CpPEelHEH KMHETMYECKOM 3HEPruy TEIIOBOro ABMKEeHMS 4dactun rasa. Illkana temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—
Knaneiipona. 3akon [lansrona. 3omporeccsl B naeaabHOM ra3e ¢ TOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpeacraBieHne U30MpoLeCCOB:
U30TEpMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BeLIeCTBa, (hoTorpaduu MOIEeKy OpraHndecKuX COeIMHEHUN.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mogens onbita LltepHa.

OnbIThI, JOKa3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHS.

Mopaenb, HIUTFOCTPUPYIOILAs IPUPOY JABJICHHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Omnpenenenne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEeHUI 00bEMa KOMHATHI, IaBJICHUS U TeMIepaTyphbl BO3/lyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKly TApaMETPAMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHamuueckas cuctemMa. BHyTpeHHsIs1 SJHEPTHsl TEPMOIMHAMUYECKON CHUCTEMBI U cIToco0bI €€ n3MeHeHus. KoaumuecTBo TemnoTsl U pabora.
BHyTpeHHs 3HEprusi 0THOATOMHOIO UACAIBHOrO ra3a. Buisl Tenmonepenayn: TEIONPOBOAHOCTb, KOHBEKIMS, N3ITyUEHHE. Y IeJbHas TEIUIOEMKOCTb
BemecTBa. KoanyecTBo TEMIOTHI Ipy TEIUIoNepeaaye.

[Tonsitue 06 ammabatHOM mpomecce. I[lepBbIii 3akOH TepMoaWHAMHKHW. [IpruMeHEeHHE MepBOro 3aKOHA TEPMOIWHAMUKH K H30IPOIIECCaM.
I'paduueckas uuTepripeTays padboThI rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTs TPOIIECCOB B MPUPO/IE.

TennoBbie Marmmubl. [IpyHIMOBL ASWCTBUS TEMJIOBBIX MamiuH. [IpeoOpa3zoBaHus SHEpruM B TEIUIOBBIX MamHMHaX. KosdduiueHTt mosie3Horo
neiictus TeroBoi MamuHbl. [{ukin KapHo 1 ero ko3 guiueHt mnoyie3Horo AelcTBrs. DKOJ0THYECKUE MPOOIEeMbl TEIIOIHEPTETUKH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHuTens: WapudynnuHa U.B. 0 3IEKTPOHHbINA
Ctpanuua 16 us 31. Ctpanuua cosgara: 28.09.2023 14:10 =¥ TATAPCTAH



V3MeHeHne BHYTpPEHHEH SHEpruu Teja Mpu COBEPLICHUM paOOThI: BBLIET MPOOKU U3 OYTBUIKM MOA JIEHCTBHEM CXKATOro BO3/1yXa, HArpEBaHHUE
a¢upa B TaTYHHOU TPYOKe MyTEM TpeHUs (BUIACOIEMOHCTPAIIHS).

V3MeHeHMe BHYTpEHHEH sHepruu (TeMIieparypsl) Tejia Ipu Temionepesaye.

OmnpIT o agnabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOI'O IBUraTeJIsl.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3Mepenne yienbHOU TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovt

[TapooOpazoBanue u KoHaeHcauus. Mcnapenue u kuneHue. AOGCOMIOTHAasE U OTHOCUTENIbHAs BIaKHOCTh BO31yxa. HacelenHslil nap. Y aenbHast
TeIU10Ta Napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUSL.

Teépnoe teno. Kpucramnmueckue u amop¢Hsble Tena. AHU30TpONUs CBOMCTB KpuctamuioB. XKuakue kpuctamibl. COBpeMEHHbIE MaTepHabl.
[TnaBnenne M KpucTayUIM3anus. Y IeNbHas TeruioTa rasineHus. CyOaumarusi.

VYpaBHeHHE TEIIOBOIrO OanaHca.

TexHnuyeckue ycTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: TMTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOJOTHMH MOJIYYEHHUsS] COBPEMEHHBIX
MaTepHaoB, B TOM YMCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenve npy NoHM>KEHHOM JIaBJICHUH.

CrniocoObl U3MepeHUs BIaXKHOCTH.

Habntoienue HarpeBaHus U MJIaBICHUS KPUCTAIIIMYECKOIO BELIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

H3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3nes 4. DaekTpoamHaMuKka
Tema 1. Inexmpocmamuka

Onektpu3anus Tesl. ONEKTpUYECKH 3apan. J[Ba BuAAa 3IEKTpUYECKHX 3apsaoB. [IpOBONHMKM, NHUAIEKTPUKH W IOJIYIPOBOJHUKH. 3aKOH
COXpaHEHUs IEKTPUYECKOr0 3apsia.

B3anmoneiicterue 3apsanoB. 3akoH Kymnona. ToudedHbIl 3JEKTpUYECKUN 3apsil. DJEeKTpudeckoe mnoje. Hanpsk€HHOCTh AIEKTPUUECKOTO MOJIS.
[IpuHUUMI Cyneprno3uIuu JIEKTPUUECKUX nosel. JInHuu HanpsKEHHOCTH SJIEKTPUUYECKOTO MOJISL.

Pabora cun snextpocratnueckoro mnojs. [lorenuman. PasHocTs moreHinuanoB. [IpoBOJHUKKM M TUAJIEKTPUKH B BJIEKTPOCTATHUYECKOM IOJIE.
JlusnekTpudeckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KoHmeHcaTop. DieKTpoéMKOCTh MIIOCKOTO KOHCHCATOpa. DHEPrus 3apsHKEHHOTO KOHIEHCATOPA.
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TexHuueckue ycTpolicTBA M INPAKTHUYECKOE IPUMEHEHME: HIIEKTPOCKOI, JJIEKTPOMETp, DJICKTPOCTaTHYECKas 3alluTa, 3a3eMIICHHUE
AJIEKTPONIPUOOPOB, KOHJCHCATOP, KOMUPOBAIBHBIN anmapar, CTpyHHBINA IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA IEKTPOMETPA.

B3aumMoneiicTBre Ha3IEKTPU30BaHHbIX Tell.

DIEKTPUUECKOE T10JI€ 3apsSKEHHBIX TEII.

ITpoBOIHUKY B 3JI€KTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIM3IEKTPUKY B 3JIEKTPOCTATHUECKOM HOJIE.

3aBUCUMOCTBD JIEKTPOEMKOCTH IVIOCKOTI0 KOH/IEHCATOpa OT IUIOIIAIU TUIAaCTUH, PACCTOSHUSA MEX1Y HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KEeHHOT0 KOH/IEHcaTopa.

Yuenuueckuii osxcnepumenm, nabopamopmsie pabomol

W3mepeHue 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmosannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKUi TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPpUUYECKOro Toka. Mcrounuku Toka. Cumna toka. [TocTOsHHBIN TOK.

Hanpsokenue. 3akon Oma 115 yyacTka LIETH.

OJNEKTPUUYECKOE CONPOTUBIICHHE. YJIENbHOE CONPOTUBICHHE BemlecTBa. llociaenoBarenbHOE, mNapaIeIbHOE, CMEIIAHHOE COEIMHEHUE
MIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTD 3JIeKTPUYECKOT0 TOKA.

DNeKTpOABMKYIIasl CUJIa M BHYTPEHHEE CONIPOTUBJIEHHE HCTOUHMKA TOKa. 3akoH OMa /715 oJIHOM (3aMKHYTOM) anekTpuyeckoil nenu. Koporkoe
3aMbIKaHUE.

DneKTpOHHask IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIICHUS METAJJIOB OT TemrepaTypbl. CBEpXIpOBOUMOCTb.

OneKTpUUECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs ¥ TPUMECHAs TPOBOAMMOCTD TOJTYIIPOBOJHUKOB. CBoiicTBa p—n-niepexona. I1omynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUUYECKNH TOK B paCTBOpPAxX M pacilaBax dJIEKTPOIUTOB. DJIEKTPOIUTUYECKAS JUCCOLMALIMSL. DIEKTPOIIU3.

DnexTpuueckuil ToK B razax. CaMoCTOSTENbHBIN U HecaMOCTOSTeNbHbIN pa3psaa. Monuus. [lna3ma.

TexHuueckre ycTpoicTBa U MPaKTHUYECKOE IPUMEHEHHUE: aMIIepMETp, BOIBTMETP, PEOCTAT, ICTOYHUKHU TOKa, 3J€KTPOHATrpeBaTeIbHbIE TPUOOPHI,
3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYyMHBIH AMOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOIYNPOBOJAHUKOBBIA THOJ,
rajibBaHuKa.

Jlemoncmpayuu

W3mepenue cuibpl TOKa U HAMIPSIKEHUS.

3aBUCUMOCTb CONIPOTUBIIEHUS IWJINHAPUYECKUX TPOBOJHUKOB OT JAJIMHBI, TUIOIIAU TIONIEPEUYHOT0 CEUEHHUS U MaTepHaa.

CMmeniaHHO€ COeTUHEHHE MPOBOTHUKOB.
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[IpsiMoe u3MepeHue 3IeKTPOABIKYIIEH criibl. KOpOTKOE 3aMbIKaHME TAJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONIPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psag U IpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABIUKYIIEH CHiIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHUS.

Habmronenue anekrpomnusa.

MexnpeameTHble CBSI3U

N3yuenne kypca ¢uszuku 6a30Boro ypoBHs B 11 Kjacce OCyIIECTBISETCS ¢ YYETOM COJIEPKAaTEIbHBIX MEXIIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTUKu, OMOJIOTUH, XUMHUH, Teorpaduul U TEXHOJIOTHH.

Mesicnpeomemmvle nowsamusi, CBSI3aHHBIE C U3yYEHUEM METO/I0B HAyYHOTO MMO3HAHUS: SIBJICHUE, HAyYHBIH (DakT, rumore3a, Gu3nueckas BeIHUnHa,
3aKOH, TEOpUsl, HAOIIOACHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: perieHre CUCTeMbl ypaBHEHUU, JTUHEHHas (yHKIus, nmapaboina, rumepboia, uX rpagukd U CBOWMCTBA, TPUTOHOMETPHUYECKHE
(GyHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOCKIMH Ha OCH KOOPJIUHAT, CIOKECHUE
BEKTOPOB.

buonoeus: Mmexannyeckoe IBIXXEHHUE B )KUBOU mpupojae, Auddysus, ocMoc, TEI000MEeH KHUBBIX OPraHU3MOB (BUbI TEILJIONEPEIadH, TEIJIOBOE
paBHOBECHE), DNIEKTPHUUECKHE SIBICHUS B KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBAa TBEPJBIX Tell,
KUJKOCTEN U Ta30B, JIEKTPUUYECKHE CBOMCTBA METAIIOB, SJIEKTPOIUTHYECKAs JUCCOLMAIINS, TalIbBAaHUKA.

I'eocpagpus: B1axXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3zoBaHUe JIBUKEHHM C HCIOIH30BAHUEM MEXaHH3MOB, YUET TpEHHUS B TEXHUKE, MOIIIUIHUKH, MCTOJIH30BAHUE 3aKOHA
COXpaHEHUs MMIyJbCa B TEXHUKE (pakeTa, BOJOMET W JIpyrHe), JBUraTellb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM XOJIOJWJIBHUK,
KOHJIULIUOHEP, TEXHOJOTUU TIOJIYY€HUsI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3aIIUTa,
3a3eMJICHUE DIIEKTPOIIPHUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, JICKTPOHATPEBATEIbHBIC TPUOOPHI, JIEKTPOOCBETUTEHHBIE TPUOOPHI, TaThbBaHUKA.

12 KUIACC

Paznen 4. DaekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3auMozaeicTBUE MMOCTOSIHHBIX MarHUTOB. MarnutHoe nojie. Bektop marHutHON mHAykuuu. [IpuHnun cynepno3unun
MarHMTHBIX NoJied. JINHUM MarHnTHOM MHAYKIMK. KapTHHA TMHUI MarHUTHON MHAYKLUHU MOJIS IOCTOSIHHBIX MAarHUTOB.
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MarnuTHOE€ 110J1e TPOBOJIHUKA ¢ TOKOM. KapTrHa TMHUI MHIYKIMKA MarHUTHOTO MTOJIS UIMHHOTO MPSIMOT0 IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoielicTBue NpoBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ Monynb 1 HanpasieHue. [[BuxkeHNe 3apsyKEHHONW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. Pabota cuisl JlopeHua.

SIBneHue 3MeKTpOMarHuTHOM MHAYKUUU. [I0TOK BEKTOpa MarHUTHOW MHIYKLIHMU. DJIEKTPOABHKYILAS CHIIA MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOU
naaykunu Gapanest.

Buxpesoe anekTpuueckoe mnosie. DNeKTPOABHKYIIAs CHUIAa UHAYKLIMH B MPOBOJHUKE, JBUKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM MarHMTHOM
ToJIe.

IIpaBuiio Jlenua.

NuaykTuBHOCTD. SIBIEHHE CaMOMHAYKLIMU. DIEKTPOABIKYILAs CHUla CAMOMHAYKLIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: IOCTOSHHBIE MArHUTHI, BJEKTPOMArHUTHI, >SJIEKTPOABUIATENb, YCKOPUTEIU
AJIEMEHTAPHbBIX YaCTHILl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHYKIIUY MarHUTHOTO TIOJIS.

B3aumopneicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JericrBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue ANeKTPOMarHuTHOM MHYKIIUH.

IIpasuio JleHua.

3aBUCUMOCTD 3JIEKTPOJIBUKYILEH CUIIBI UHIYKIIMH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO TMOTOKA.

SIBneHne caMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydyeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1eHCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue siBI€HUS 2IEKTPOMArHUTHOM WHIYKIIUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3.1eKmpomMazHumuble KOa1e0anus

Konebarenbnas cucrema. CBoOOAHBIE MeXaHnYeckue Konebanus. ["apmonnueckue konebdanus. [lepuon, yacrora, ammuryaa u ¢asza konedaHuil.
[TpyxuHHBINH MasTHUK. MaTeMaTHUeCKUI MasTHUK. Y paBHEHHE rapMOHUUECKUX Kosebanuil. [IpeBpaiieHre 3Hepruu npu rapMOHMUECKUX KOJICOAHUSX.
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Konebartenbublit KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHbIE KoJeOaHus B U1€aIbHOM KOJeOaTeIbHOM KOHTYpE. AHAIOTHS MEXKIY MEXaHHUUECKIUMHU
U JICKTPOMAarHUTHBIMU Kosiebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTHH B UICATBHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaloUMx KojeOaHusx. BbuiHyXKIeHHbIE MexaHHueckue Kosiebanus. Pe3oHaHc. BbIHYXIEHHBIE 3JI€KTPOMarHUTHbBIC
KoJIeOaHusI.

[Iepemennsblii Tok. CHHYCOMAQIBHBINA EPEMEHHBINA TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYJHOE U JIEUCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U
HaIpsKEHUSI.

Tpauchopmarop. [IpousBoacTBo, nepenaya u NoTpedIeHUE FIEKTPUUECKON SHEPTHH. DKOJOTHUECKHE PUCKH IIPU MPOU3BOACTBE JIEKTPOIHEPTUH.
KynbTypa ncnosb30Banus 31€KTPO3HEPTUU B TIOBCETHEBHOM JKHU3HM.

TexHnueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: JIIEKTPUUECKUI 3BOHOK, TEHEPATOP MIEPEMEHHOI0 TOKA, JUHUU JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KosiedaTenbHOM crucTeMbl (IPY>KMHHBIN WM MAaTEMAaTUYeCKUN MasiTHUK).

HaGmotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGmotenue pe3oHanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMMsl (3aBUCUMOCTHU CHIIBI TOKA U HAPSKEHUS! OT BPEMEHM) JJIs1 AJIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3onanc npu nocnenoBareaIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU UHAYKTUBHOCTH U KOHAEHCATOpa.

Monenb TUHUY 3JIEKTPOIepeIauH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

HccnenoBanue 3aBUCMMOCTH NIEpUOAA MaJIbIX KOJIeOaHUM Ipy3a Ha HUTU OT JUIMHBI HUTH U MaccChl Tpy3a.

HccnepoBanue nepeMeHHOro TOKa B MU U3 MOCIIEI0BATEIbHO COCIMHEHHBIX KOHIEHCATOPa, KaTyIIKH U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

Mexanuyeckue BOJIHBI, yclIoBUsA pacnipoctpanenus. [leproa. CkopocTs pacnipocTpaHeHus U JUIMHA BOJIHBL. [lonepeunble U mpoAoIbHbBIE BOJIHBI.
WNuTtepdepennus u nudpakuns MeXaHU4ECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHuTHBIE BOJIHBL. Y CIIOBUS M3JIyYEHUs JJIEKTPOMAarHWUTHBIX BOJIH. B3aumuas opuenTtanus BekTtopoB E, B, V B anekrpomarauTHOU
BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, MpeoMIIeHHe, noispusanus, nudpakuus, nareppeperius. CKopocTb 3IE€KTPOMAarHUTHBIX
BOJIH.

[lIxana smekTpoMarHUTHEIX BOJH. [I[puMeHEeHHE STIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paIUOCBS3U U TelleBUACHUS. Paaronokanus.

DEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpeibl.

TexHrueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas AMArHOCTUKA B TEXHUKE U MEIUIMHE,
paznap, paaAMonpuUEMHHUK, TeJIEBU30p, aHTeHHa, TesnedoH, CBY-neys.
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Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoCTPaHEHHUE OMEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYyKa.

Habnronenue oTpaxeHus U MPeToMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue nnrepdepeHny u AuPpakiuy MEXaHU4eCKuX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHHE, TTOJIApU3aIyst, Au(paKus, HTephepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. [IpsMonuHeiiHOEe pacnpocTpaHEeHUE CBETA B OMHOPOAHOM cpene. JIyu cBera. ToueuHblid HCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomiienue cBeta. 3aKOHBI IIPEIOMIIEHUS cBeTa. AOCOIIOTHBIN NoKa3aTelsb npeaomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenpHelii yroiu
MIOJIHOTO BHYTPEHHET0 OTPAKEHHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomue 1 pacceuBaroiue JUH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOSTHUE U ONTUYECKas CUila TOHKOM JnH3bl. [locTpoenune n3odpaxeHuii B
COOMPAOIINX ¥ PACCEHBAIOIINX JIMH3aX. DopMyia TOHKOM JTMH3EI. Y BEeIUYCHUE, 1aBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

Bonnosas ontuka. UaTepdepennus ceera. KorepeHTHbIE HCTOYHUKU. Y CI0BUS HAOMIOI€HUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHLIMOHHON
KapTHHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmus cseta. Judpakuumonnas pemérka. YcinoBue HaOMIOACHHS TJIaBHBIX MAaKCHMyMOB IpU MaJeHUM MOHOXPOMAaTHYECKOrO CBETa Ha
IU(PPAKLIHUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoiicTBa M MpakTHYECKOe MPUMEHEHUE: OUKH, Jyna, (oToarnmapar, IpoeKIMOHHBIHN anmnapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHasI
OITHKA, TUPPAKIIMOHHAS PEHIETKA, TOJISIPOHI.

Jlemoncmpayuu

[IpssmonuHeitHOe pacripocTpaHeHHe, OTpakeHHE U MpeoMieHre ceeta. OnTrudeckue mprudopsl.

[TonHOE BHYTpeHHEEe oTpakeHue. MoJenb cBeToBo1a.

HccnenoBanue cBOMCTB N300payKEHUIA B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeECKOMa.

Habmonenue naTepdepeHInm cBera.

Ha6mronenue qudpakiuuu cera.

Habntonenue nucnepcuu cBeTa.

[TonyuyeHue cekTpa ¢ TOMOIIbIO PU3MBI.
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[Tony4yenue crekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.
HaGmotenue nonsipu3anuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenne mokazaresns MpeioMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.
Habmonenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI cienMAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH

FpaHI/IIII)I HpI/IMeHI/IMOCTI/I KHaCCquCKOﬁ MCXaHUKHU. HOCTYJIaTI)I CHCHI/IELHI)HOI\/JI TeOpI/II/I OTHOCUTCIBbHOCTH: I/IHBapI/IaHTHOCTI) MOI[y.HfI CKOpOCTI/I
CBETa B BAKyyMe, IPUHLUIT OTHOCUTEJIbHOCTU DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEPTrUel U UMITYJIbCOM PEISTUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.

Paszpen 7. KBanToBas puszuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®oronsl. opmyna [1nanka cBs3u s3HEprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC (POTOHA.

OtkpbiTHe U uccienoBanue (orordpdexra. OnbiTel A. I'. CroneroBa. 3akoHsl gorodddexra. YpaBHenue OifHmTeiHa a1 GoTtorddexra.
«Kpacnas rpanuna» dpotodrddexra.

Hasnenue ceera. OnbiTel I1. H. JIeOenena.

XuMuyeckoe JIEHCTBHE CBETA.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHe: (HOTorIeMeHT, (OTOIaTUUK, COTHEUHAs OaTtapes, CBETOANOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO poTOdPdeKTa.

Cseroauos.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -yactuil. Ilnanerapnas mozens aroma. Iloctynatel bopa. Usnydenue u
noryoeHne (poToHOB MPU NMEPEXoe aToMa ¢ OJTHOTO YPOBHS SHEPTUHU Ha Apyroi. Buasl criektpoB. CHekTp ypoBHEH SHEprUH aToMa BOJOPOA.

Bonnoseie cBoiicTBa yactui. BosHb! ne bpoiinsa. KopnycKynsspHO-BOJIHOBOM Ayaanu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUEHHE.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBIN aHaIu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
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Mopenb onbiTa Pesepdopaa.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HaGnroneHue nuHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habumoienne TMHeHYaToro CeKTpa.

Tema 3. Amomnoe a0po

DKCIIepUMEHTHI, JJOKa3bIBaIOIINE CIOKHOCTh CTpoeHMs siapa. OTkpeiTue panunoakTuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuro cocraBa
pannoakTUBHOTO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3inydeHus. BausHue paauoakTHBHOCTH Ha KUBbIE OPraHU3MBbI.

OTtkpbiTHE IpOTOHA U HeWTpoHa. HykionHast moaens sapa I'elizenOepra—lBanenko. 3apsn sapa. MaccoBoe uucino siapa. M30Tonsl.

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydyeHue. 3aKkoH paJuoakTUBHOTO paclajaa.

DHeprust CBS3HM HYKIIOHOB B sizipe. SnepHbie cuitbl. JleekT Macchl spa.

SAnepusble peakuuu. [leneHne u CUHTE3 s1ep.

SAnepusiii peaktop. Tepmosaepublil cunres. [IpobieMbl 1 epCHEKTUBEI AIEPHON IHEPIETUKH. DKOJIOTUUECKUE ACTIEKTHI SAEPHON SHEPTreTHUKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOMIOICHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

®dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUS. EAMHCTBO (pM3NYecKOil KapTHHBI MUpa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TO3UMETp, Kamepa BunbcoHa, siaepHblil peaktop, aToMHas bomoba.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMUH M ACTPOPU3UKHU

Ortanbl pa3BUTUs acTpoHOMUHM. [IpUKinaHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUM.

Bun 3Bé3nnoro HeOa. Co3Be3nus, spkue 3BE3/IBI, INIAHETHI, KX BUIUMOE JBHUKEHUE.

ComnHeunas cucrema.

Connue. Conneunast akTUBHOCTb. McTounuk sHeprun ConHila v 3BE3/1. 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(narpamma «CrneKkTpaabHbIi Kilacc
— CBETUMOCTB». 3BE3/IbI TJIABHOW TMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBY JIJIA 3BE3]T TJIABHOM TMOCIIEI0BAaTEILHOCTH. BHyTpeHHEee
cTpoenue 3B€311. COBpeMeHHbIE TPEICTABICHUS O TPOUCXOKACHUH U 3BOToUUK CoJTHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Mneunsiii [Tyts — Hama ["anaktuka. [Tonoxxenue u amxenue Conaina B ['amaktuke. Tumbl ranaktuk. PagunoranakTuku u kBazapbl. YEpHbIE TBIPHI
B sJIpax rajakTHUK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa66:ma. Pas0eranue ranaktuk. Teopust bonbiioro B3psiBa. PenukToBoe nu3inydeHue.
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MacmrabHas cTpyktypa BeenenHoil. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

Habnronenus HeBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH ISl ONPE/IEICHHUS MOJI0KEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE co3Be3usi CeBEpHOro Moylapust U spKue 3BE3/bI.

Habmronenus B reneckon Jlynsl, mranet, Mueunoro IlyTu.

Oo6o0maronee NoBTOpeHne

Ponb pu3uku U acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTUICCKOM, COIMATLHON M dTUYECKOU cepax NesTeIILHOCTH YeOBEKa, POJb U MECTO
(U3HMKN U aCTPOHOMHH B COBPEMEHHOU Hay4HOU KapTHHE MUpPA, pOJib GU3NYECKON TeOpHH B (POPMHUPOBAHUU MPE/ICTABICHUN 0 (PU3UUECKON KapTHHE
MUpa, MECTO (PU3UYECKON KapTUHBI MHpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O IPUPO/IE.

MexnpeamMeTHbie CBSI3H

Nzyuenune kypca gusuku 6a30BOro ypoBHs B 12 Kilacce OCYIIECTBIACTCS C Y4ETOM COAEpPKATEIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMu
MaTeMaTHKH, OUOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Meswcnpeomemmuvie noHamus, CBI3aHHBIE C U3YUYEHUEM METO0B HAYYHOTO IMO3HAHHMS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, GU3NIECKast BEINIHHA,
3aKOH, TEOPHs, HAONIOICHNE, SKCIIEPUMEHT, MOJCTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pemieHue CUCTEMBI ypaBHEHWH, TPUTOHOMETpPHUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIUU Ha OCH KOOPAMHAT, CII0’KEHUE BEKTOPOB, TPOU3BOIHBIC TIEMEHTAPHBIX (PYHKIIHMA, TPU3HAKA
10100MsI TPEYrOJILHUKOB, OIIPEIeTIeHHE IIIOLIaIN INIOCKUX GUryp u o0béma Ted.

buonocus: snexTpuyeckue sBICHUS B )KUBOW MPUPOJE, KoreOaTeNbHbIE TBIKEHUS B )KUBOU MPHUPOJIE, ONTUYECKUE SABICHUS B KUBOU MPUPOJIE,
NENCTBUE paJNalliy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJEKYJ, KPUCTAIIUYECKass CTPYKTypa TBEPABIX TeN, MEXaHW3Mbl 00pa30oBaHUS KPUCTAIUIMUECKON pPEmETKH,
CHEKTpaJIbHBIN aHAIIN3.

T'eocpaghus: MarHUTHBIE TOIOCA 3€MITH, 3aJIe)KH MAarHUTHBIX PYJ, POTOChEMKA 3eMHON MTOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCEHUH.

Texnonoeus: TAHAY SJICKTPOIIEpeIad, FTeHepaTop MePEeMEHHOT0 TOKa, SJIEKTPOIBUTATEIb, HHAYKIIMOHHAS ITe4b, paaap, paIHoNpPHEMHUK, TEIIECBU30D, aHTCHHA, TeJIe(oH,
CBU-neun, mpoeKIMOHHBII anmmapar, BOJIOKOHHAS ONITHKA, COTHEUHAast OaTapes..

Kpurtepun u HopMBbI OLIEHOK 10 pu3nke
Ouenka yCmHuixX 0meenos y4auuxcs.

OreHka S ctaBUTCS B TOM ClIydae, €ClId yJalluiics OKa3bIBaeT BEPHOE NOHUMaHKe (PU3UYECKOM CYIIIHOCTH pacCMaTpUBaEeMbIX SBJICHUN U
3aKOHOMEPHOCTEM, 3aKOHOB ¥ TEOPUM, JAET TOUHOE ONPEEIIEHNE U UCTOJIKOBAHUE OCHOBHBIX NOHSTHUN, 3aKOHOB, TEOPUH, a TAK)KE IPABUIIBHOE
ornpezaeneHne GU3NYECKUX BETUUHH, UX €IUHUI] U CIOCOO0B M3MEPEHUS; IPABUIBLHO BBITIOJIHAET YEPTEKHU, CXEMBI U I'paUKH; CTPOUT OTBET IO
COOCTBEHHOMY IJIaHY, COMPOBOXK/IAET PacCKa3 HOBBIMHU MPUMEpPaMH, yMeeT IPUMEHUTh 3HAHUS B HOBOM CUTYAIMH MTPU BHIMOJIHEHUH MPAKTUYECKUX
3aJlaHuM; MOKET YCTAaHOBUTD CBSI3b MEX]ly U3y4aeMbIM U paHee U3y4YE€HHBIM MaTEPHUAJIOM 0 Kypcy (PHU3UKH, a TAK)KE C MAaTepUaIoOM, YCBOCHHBIM IIPU
U3Y4YEHHUHU JPYTUX NPEIMETOB.
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OreHka 4 cTaBUTCS, €CITU OTBET YYCHHUKE YJOBIIETBOPSET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha OLIEHKY 5, HO J1aH 06€3 HCIOIb30BaHU sl COOCTBEHHOTO
IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS 3HAHUI B HOBOU CHTYyaluu, 0€3 UCTIOIB30BaHUS CBSI3CH C paHee N3yuYeHHBIM MaTePHAIOM U MAaTEPHUAIIOM,
YCBOCHHBIM MPU U3YUYEHUHU APYTUX MPEAMETOB; €CIIU YUalUiics TOMYCTHII OJHY OIIMOKY WM He 60jiee IBYX HEJ0YETOB U MOXKET UX UCIIPABUTh
CaMOCTOSITENTLHO WJIN C HEOOIBIIONW TOMOIIBIO YIUTEIS.

Onenka 3 cTaBUTCS, €CIU y4YalllMKHCs TPABHIIBHO MOHUMAET (PU3NYECKYIO CYIIIHOCTh paCCMAaTPUBAEMBbIX SIBIICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCS OT/ICNIbHBIE IPOOEIbI B YCBOGHUH BOIIPOCOB Kypca (pU3HKH, HE MPETSATCTBYIOIIUE TAIbHEHIIEMY YCBOSHHIO MPOTPAMMHOT0 MaTepUaa;
yMEeT MPUMEHSITh MOJTYYeHHbIE 3HAHUS MPU PELICHUH MPOCTHIX 33]a4 C UCIOIb30BAaHUEM I'OTOBBIX (DOPMYII, HO 3aTPYIHSAETCS IPU PEIICHUH 3a/aY,
TpeOyIONMX MPeoOpa3oBaHus HEKOTOPBIX GOPMYIT; JOMYCTHI HE OoJiee OAHOU TpyOoi OMMOKY M IBYX HEJI0YETOB, HE OoJiee OJTHOM rpyOoi U O HOM
Herpy0oii ommbku, He 6osee IBYX-TpeX HerpyObIX OUIMOOK, OJTHOM HEerpyOoit OMIMOKHN U TPeX HEJ0UETOB; AOMYCTUI YEThIPE WU MSATh HEI0UYETOB.

O1ieHKa 2 CTAaBUTCS, €CIIU YYAIHICS HE OBJIJIC] OCHOBHBIMH 3HAHUSIMHU U YMEHUSIMH B COOTBETCTBUU C TPEOOBAHUSMU MPOTPAMMBI M JTOITYCTHIT
OoJIblIIe OIMOOK M HEAOUYETOB, YEM HEOOXOIMMO TSI OLIEHKH 3.

Ipumeuyanue: [Ipu OreHUBAHNN YCTHBIX OTBETOB YUAIIUXCS LIEIECO00pPA3HO MPOBEACHUE MOAIEMEHTHOTO aHAJIN3a OTBETA Ha OCHOBE MPOTPAMMHBIX
TpeOOBaHMI K OCHOBHBIM 3HAaHHMSM M YMEHHSM YYalIUXCs, a TAK)KE CTPYKTYPHBIX 2JIEMEHTOB HEKOTOPHIX BHJIOB 3HAHUH M YMEHHM, YCBOCHHUE KOTOPBIX
11e1eco00pa3HO CYUTATh 00sI3aTENIbHBIMU pe3yJIbTaTaMU O0yUYEeHUSI.

Huxe npuBeneHsl 00001IEHHBIE TUIAHBI OCHOBHBIX 3JIEMEHTOB (DM3MUYECKUX 3HAHUMA.

Onemenmul, gvlOeNIeHHble KYPCUBOM, CHUMAIOMCS 0053aMENbHbIMU Pe3VIbMmamamiy 00yyeHus, m.e. 3mo me MUHUMAIbHble Mpebo8aHus K omeemy
yuauje2ocs 6e3 blNOIHEeHUsL KOMOPbIX HEBO3MONCHO BbICMABIEHUE YO0BIeMEOPUMETbHOU OYEHKU.
PDu3znyeckoe siBJICHHUE.

1. Ilpusnaku senenus, no KOMoOpwviM OHO 0OHApPYICUBaemcs (Ul onpeoeneHue)
2. YcnoBus mpu KOTOPBIX MPOTEKAET SIBJICHUE.

3. CBsA3b 1aHHOTO SIBJICHHUS C IPYTUMHU.

4. OobvacHeHue a6/1eHU HA OCHOBE HAYYHOU MeopUlU.

5. Ilpumepul ucnonv3osanus A6NeHUA HA NPAKMUKe (UTU NPOSGIEHUS 8 NPUPOOe)

DuU3nYecKHid ONbIT.

1. Ienv onvima

2. Cxema onvima
3. YCJ'IOBI/IH, IIPpHU KOTOPBIX OCYHICCTBIIACTCA OIIBIT.
4. Xop ombITa.
5. Pezynomam onvima (e2o unmepnpemayus)
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duznyeckas BeJUINHA.

1.

P

6.

Has3zsanue genuuunul u ee yciosnoe 0603HayeHue.
XapaktepuzyeMblii 00BEKT (SBJICHHE, CBOMCTBO, ITPOIIECC)
Ompenenenue.

Dopmyna, cea3v18arOWaAsE OAHHYIO BEIUUUHBL C OPYSUMUL.
Eounuywvl usmepenus

CriocoObl U3MEpEeHHUsT BEIIMYHHBI.

Pdusnyeckuii 3aKoH.

1.
2.
3.
4.
5.

CrnoBecHast GopMyJTUPOBKA 3aKOHA.
Mamemamuueckoe vipasicenue 3aKoHa.

Onvimsi, noomeepaicoaroujue cnpageodiu8oCcmy 3aKOHA.
IIpumepvl npumeHnenus 3aKOHA HA NPAKMUKE.

YcnoBus NPpUMEHUMOCTH 3aKOHA.

dusnyeckas Teopus.

1.
2.
3.
4.
5.

OnbITHOE 000CHOBAaHHUE TCOpHUHU.

Ocnosnule NOHAMUA, NOJIOJHCEHUA, 3AKOHbL, NPUHYUNDBL 6 MEOPUU.

OcnosHule cneocmeaus meopuu.
[IpakTHueckoe NpUMeHEHUE TEOPUH.
I'paHu1IBI TPUMEHUMOCTH TEOPHH.

IIpudop, MexaHu3M, MalIMHA.

1.
2.
3.
4.

Hasnauenue ycmpoiicmaa.

Cxema ycTpoicTBa.

Ipunyun odeticmeus ycmpoticmea

IIpasuna nonv3oeanus u npumeHexue yCmpoucmasa.

PDu3nyecKue u3MepeHus.

1.
2.
3.
4.
3.

Onpedenenue yenwvl 0ellenus u npedeia usmepeHus npubopa.

Onpedensamov abcoatomHy0 NOSPEewHOCb UsMepeHUs npubopa.

Omobupame HYJHCHBIL NPUOOP U NPABUNLHO BKIIOUAMb €20 8 YCIMAHOBKY.

CHumams nokazanus npudbopa u 3anucbléams ux ¢ y4emom abcoartomuol NOZPeutHoCmu UsMepeHus.

OHpe,Z[CJ'ISITB OTHOCHUTCJIbHYIO IMOIPCIIHOCTD H3MCpCHHI>i.

OueHKa RUCOMEHHBIX KOHMPOJIbHBIX PAOOM.

Ouenka 5 craBuTcs 3a paboTy, BHITOJTHEHHYIO TIOJHOCTBIO 0€3 OIMOOK M HEJIOYETOB.
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Ouenka 4 craButcs 3a paboTy, BBIIOJIHEHHYIO TIOJHOCTHIO, HO MPU HAJIMYMH B HEW He Oosiee 0HOM HerpyOoi OlIMOKY U OJJHOTO HeJoueTa, He Oosee
TPEX HEAO0YETOB.

Ouenka 3 cTaBUTCS, €CJIM YYCHHUK ITPABUIILHO BBIMOJIHUI HE MeHee 2/3 Bcell paboThl WM JOIMYCTHII He Oosiee 0 JHOM rpy0oit OmMOKH U IBYX
HE/I04EeTOB, He OoJiee 0/IHOM IpyOo M OAHOM HerpyOoii ommnoOkH, He 6oJee TpeX HerpyObIX OMMOOK, OJHON HETrpyOOoil OIIMOKH U TPEX HEJT0UETOB, PH
HAJIMYUU YEThIPEX-TISTH HEA0UYETOB.

O!!emca 2 CTaBUTCA, €CJIX YUCIIO OIINOOK U HEAOYCTOB MPCBBICUIIO HOPMY IJISI OLICHKHU 3 wm IIpaBUJIbHO BLIIIOJIHCHO MCHEC 2/3 Bceit pa6OTbI.

JIJ1sl OLCHKU KOHTPOJIBHBIX U MPOBEPOYHBIX pabOT M0 PEIICHHUIO 33124 yJ0OHO MOJIb30BaThCsl 000OIICHHON HHCTPYKIUEH 110 IPOBEPKE MUCbMEHHBIX
paboT, KOTOpast IpUBECHA HIDKE.

Ouenka npakmuuecKux paoom.

OueHka 5 cTaBUTCs, €CIIU YJalIUiics BBINOJIHAET paboTy B IOJIHOM 00bEMe ¢ COOJII0JIEeHHEM HEOOXOJUMOM MOCJIE0BAaTEIbHOCTH POBEICHHS OIBITOB
U U3MEPEHMI; CaMOCTOSATENBHO U PallMOHAILHO MOHTHPYET HE00X0IMMO€E 000PYJOBAaHKE; BCE OIBITHI IPOBOJUT B YCIOBUSIX U peXKUMaX,
o0ecreynBaoIUX MOJydeHNEe MPAaBUIIbHBIX PE3yJIbTaTOB U BBIBOJIOB; COOII0AaeT TpeOOBaHUS IPAaBUJI TEXHUKH O€30MaCHOCTH; IPABUBHO U aKKypaTHO
BBITIOJIHSIET BCE 3alMCH, TaOIUIbl, pUCYHKHU. UepTexu, rpaduku, BBIYUCIECHUS; TPABUIBLHO BBIOJIHSAET aHAJINU3 MOIPEIIHOCTEH.

Ouenka 4 cTaBUTCS, €CJIA BBITIOJIHEHBI TPEOOBAHMS K OIIEHKE 5, HO OBLIO IOMYIIEHO JABa-TPU HEJl0YeTa, He OoJiee OTHON HEerpyOoil OITMOKH U OJTHOTO
HeJo4eTa.

Ouenka 3 craButcs, eciid paboTa BHIIIOJHEHA HE OJHOCTHIO, HO 00bEM BBITIOJHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIBHBIN pe3yabTaT
U BBIBOJI; €CJIIU B X0J1€ MPOBEJICHUS OIbITA U U3MEPEHHsI ObLIM JJOMYIIEHbI OIINOKH.

Ogemca 2 CTaBUTCA, €CIIN pa60Ta BBINIOJIHEHA HE MOJIHOCTBIO U 00hEM BBINIOJHEHHON YacTH pa60T HC MO3BOJIACT CACIIATh NPABUJIBHBIX BBIBOOOB; €CJIA
OIIBIThI, U3SMEPCHMS, BEIYUCIICHUA, Ha6HIOJ1€HI/I$I MIPOU3BOJUINCH HETIPABUIIBHO.

Ilepeuensv omuook. [ pyovie owuobku:
1. He3nanue omnpeneneHuii OCHOBHBIX MOHSITHIA, 3aKOHOB, MPABUJI, OCHOBHBIX MOJIOKEHUN TEOPHH, POPMYII, OOIIETPUHSITHIX CHMBOJIOB

0003HaUYCHUS (bHSI/I‘IeCKI/IX BCJIIMYNU, CAUHUIL] UX U3MCPCHU.
2. HCYMCHI/IC BBIACIINTDb B OTBCTC I'NTaBHOC.
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3. HeymeHue npuMeHsTh 3HaHUSA Ui PEIICHUs 3aa4 U 00bsICHEHUS (PU3NYECKUX SIBICHUN; HEMPABIIbHO CPOPMYITHPOBAHHBIE BOMPOCHI 3a]a4u
WM HEBEPHBIE OOBACHEHUS X0/1a €€ PELICHMs]; HE3HAHUE IPUEMOB PEILICHNUS 33/1a4, aHAJIOTUYHBIX paHee PELIEHHBIM B Kjlacce, OINOKH,
MTOKa3bIBAIOIIUE HETIPABUIHLHOE TOHUMaHUE YCIOBHS 3314 WJIM HEMPAaBUILHOE UCTOJIKOBAHUE PEIICHHUS.

4. HeyMmeHue 4ATaTh U CTPOUTH IPpapUKU U MPUHIMITHATEHBIC CXEMBI.

5. Heymenue noaroToBuTh K paboTe YCTAaHOBKY WJIHM JJaOOpaTopHOe 000pyI0BaHUE, IPOBECTH OMBIT, HEOOXOAUMBIE PACUETHI, UIIH UCIIOIb30BATh
IMOJIYYCHHBIC JAaHHBIC 1JI1 BHIBOJOB.

6. HeOpexxHoe OTHOLIEHHE K JIaOOpaTOPHOMY 00OPYIOBAHUIO U U3MEPUTEIHLHBIM TPUOOpaM.

7. Heymenue onpenenuTs NOKa3aHUE U3MEPUTEIHHOTO MPUOOpA.

8. Hapymenue Tpe6oBaHuil npaBui 0€300aCHOrO TPya IpHU BIOJHEHUH YKCIIEPUMEHTA.
Heepyovie owubxu:

1. Herounoctu popMynupoBOK, onpeieieHni, MOHITUH, 3aKOHOB, TEOPHiA, BBI3BAHHbIE HEMOJIHOTON OXBaTa OCHOBHBIX IIPU3HAKOB

OTIPEJIeNIIEMOTO TTOHATHS, OIINOKY, BEI3BAHHBIE HECOOIIOIEHUEM YCIOBUHN TIPOBEICHUH OTIBITA WIIA N3MEPEHUIA.

2. OmuOKH B yCIOBHBIX 0003HAYEHUAX HA MPUHIMITHAIBHBIX CXEMAaX, HETOYHOCTH YepTekeil, rpauKoB, CXEM.

3. Tpomyck mim HETOYHOE HAMCAHNE HAUMEHOBAHUH €IMHULl (PU3NIECKUX BEITUUMH.

4. HepaunoHanabHbII BEIOOP X042 PELICHHUS.
Heoouemui

1. HepauunoHanbHbIe 3aUCH NPU BBIYUCICHUSAX, HEpAIlMOHAJIbHBIE IPUEMBI BBIYMCICHNUH, IPE0Opa30BaHMU U pelIeHui 3a1au.
Apudmernueckne omMOKN B BBIUNCICHUSIX, €CIIU 3T OIIKUOKK Ipy00 HE HCKAXKAIOT PEeaJIbHOCTh MOJyYEHHOTO pPe3yibTara.
OTnenbHbIE NOTPELIHOCTH B (POPMYIIMPOBKE BOIPOCA WIIM OTBETA.
HebpexHoe BbINOIHEHNE 3aiCel, YepTeKen, cXeM, TpapuKOB.
Opdorpaduueckre U MyHKTyallHOHHBIE OIIUOKH.

Nk

IMoaxoab! K OLIEHNBAHUIO IIJIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHUs

[Ipy oueHUBaHMM IUTAHUPYEMBIX pe3yibTaToB o0ydeHus ¢usuke ydammuxcsa ¢ HOJIA HeoOXOQMMO y4YMTHIBaTh Takue WHIUBUAYaJIbHBIE
OCOOCHHOCTH MX pa3BUTHUS, KaK: YpPOBEHb Pa3BUTHS MOTOPUKH PYK, YPOBEHb BIIAJI€HUS YCTHON O3KCIPECCUBHON pEUYbIO, YPOBEHb DPA3BUTHS
paboTOCIOCOOHOCTH Ha YpOKE (MCTOLIAEMOCTh IEHTPAJIbHOM HEPBHOW cHUCTeMbl). MCXOAs W3 3TOro, YYuTelb HCIOJNb3YeT Ul ydalluxcs
MHIUBUAYaJIbHbIE (OPMBI KOHTPOJIS pe3ylbTaToB 00yueHus gpusuke. [Ipu cHukeHHON paboToCOCOOHOCTH, BEIPaXKEHHBIX HAPYIICHUSIX MOTOPUKH PYK
BO3MOYKHO YBEJTMUEHHUE BpEMs JIJIsl BBITOJTHEHHUS KOHTPOJIBHBIX U CAMOCTOATENbHBIX paboT. KOHTpOIbHbIE, CAMOCTOSATENbHBIE U IPAKTUYECKHUE PAOOTHI
npu HEOOXOJUMOCTH MOTYT TMpeularaTbCsi € MCHOJIb30BAHUEM JJIEKTPOHHBIX CHUCTEM TECTUPOBAHHSA, HMHOTO MPOrpaMMHOrO 0OOecCHedeHus,
o0ecreYrBaroIero NepcoHNPUIMPOBAHHBINA YyUeT YUeOHBIX JOCTHKEHUH oOyuaronmxcs. Tekynuii KOHTpoib B (hopMe YCTHOTO OMpoca MPU HU3KOM
KauecTBE YCTHOU SKCIIPECCUBHON PEeUM ydalluxcsi HEOOXO0AUMO 3aMEHSTh MUCbMEHHBIMU (POpMaMHu.

Cﬂelll/IaJIl)Hble yYciaoBusd peaim3aliu JTUCHUIIIMHBI
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1. Heob6xoaumo nperycMOTpeTh HaTH4KE IEPCOHATBHBIX KOMIIBIOTEPOB, TEXHUYECKHUX IPUCIIOCOOICHUH (CIIeuaibHas KI1aBHaTypa, pa3ingyHOro
BHJIa KOHTAKTOPBI, 3aMEHSOIIUE MBIIIb, HKOUCTUKHU, TPEKOOIIbI, CECHCOPHBIC TUTAHIIIETHI).

2. JomxHbl OBITH CO3/JaHbl YCJIOBHUA [UIsl (PYHKIIMOHHPOBAHUS COBPEMEHHON HH(POPMAIIMOHHO-00pa30BaTeNbHOM cpenbl Mo  (u3MKe,
BKITIOUAIOIIEH 3JIEKTPOHHBIE MHPOPMAIMOHHBIE PECYPCHI, MIEKTPOHHBIE 00pa30BaTElIbHBIC PECYpPChl, COBOKYITHOCTh MH(OPMAIIMOHHBIX TEXHOJIOTHH,
TEJIEeKOMMYHUKALMOHHBIX TEXHOJIOTHI, COOTBETCTBYIOLINX TEXHUYECKUX CPEICTB U TEXHOJIOTUH (B TOM yHciie (uien-TpeHaxepoB, uHcTpymMeHToB Wiki,
U(POBBIX BUICO MATEPUATIOB U Jp.), OOSCICUMBAIONMINX JOCTIKEHUE KaxapiM oOyuatomumcs ¢ HOJIA MakcuMalibHO BO3MOKHBIX JUISI HETO
pe3yNbTaTOB O0yUYECHHUSI.
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