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MNOSACHUTEJIBbHAS 3AIINCKA

[Iporpamma mo mpeamery «®usnka» Ha ypoBHE cpenHero obuiero obpasoBanus (mis 10-11 xmaccoB)
COCTaBJICHA C YUETOM CIIEAYIOMINX HOPMATHUBHO-METOINIECKUX JOKYMEHTOB!

- (enepanbHbM 3ak0HOM «O06 00pazoBannm B Poccmiickoit denepammm» ot 29.12.2012 Ne 273-D3 (akTyanpHas
pelaKims);

- (enepadbHBIM TOCYAAPCTBEHHBIM O0pa30BaTEIbHBIM CTAaHAAPTOM CpeaHero obiiero oOpa3oBaHMA,
YTBEPKJICHHBIM MPUKa30M MuHucTepcTBa oOpasoBanus U Hayku PO ot 17.05.2012 Ne 413;

- mpukazoM MunuctepctBa npocsemienuss PO ot 12.08.2022 Ne732 «O Buecenuu uzmenenuit 8 ®I'OC, yTB.
npukazoM MuHucTepcTBa 00pa3oBanus U Hayku PO ot 17.05.2012 Ne 413;

- mpukazoM Munnpocsemenus Poccun ot 27.12.2023 Nel028 O BHeceHMHM M3MEHEHHI B HEKOTOPBIC TTPHKA3HI
MunoOpraykn u MunnpocBemenus, kacaromuecsi @I'OC ocHoBHOro 00mero o0pa3oBaHHs W CPETHETO
o0Omiero oopa3oBanus’.

- mnpukazoM Munuctepcrsa npocseiieHus PO ot 18.05.2023 Ne371 «O06 yrBepx)acHun defepanbHON OCHOBHOM
0011e00pa3oBaTeILHON MPOTPaAMMBI CPEIHETO OOIIETO 00pa30BaHUMY,

- mnpuka3zoM Munnpocsemenust Poccun ot 01.02.2024 Ne62 «O BHeceHHM M3MEHEHHN B HEKOTOPBIE NMPHUKa3bl
Munmnpocsemenus Poccun, kacarommecs ¢enepaibHbIX 00pa3oBaTeNbHBIX MPOrpaMM OCHOBHOTO OOILEro
00pazoBaHMs U CPEITHETO OOIIETO 00Pa30BAHU.

- mnpukazoM Munucrepctsa npocBenieHust PO ot 22.03.2021 Ne 115 «O6 yrBepxnernu [lopsaaka opraHu3aim
U OCYIIECTBICHHsI 00pa30BaTENbHON AEATEIFHOCTH MO OCHOBHBIM 00IIe00pa3oBaTeNbHBIM NporpaMMaM —
00pa30BaTeIbHBIM MTPOrpaMMaM HA4YaJbHOIO OOINEro, OCHOBHOTO OOIIEro M CPEeIHEro o0Iero oopa3oBaHus»
(axTyanpHas penakmus);

- mnpukazoM Munucrepctsa npocsenieHust PO ot 18.05.2023Ne371 «O06 yTBepxkacHUH (enepaibHOM OCHOBHOM
00111e00pa30BaTEILHOM MPOrPaMMBI CPEIHETO OOIIET0 00pa30BaHUM;

- (enepalbHBIM TIEpEYHEM YYEOHHUKOB, PEKOMEHAYEMBIX K HCIOJB30BAHHIO TIPH PEATH3AIHHA HMEFOIINX
TOCYIapCTBEHHYIO aKKPEIUTAIHI0O 00pa30BaTENbHBIX MPOTPAaMM HAYalbHOTO OOIEro, OCHOBHOTO OOIIETo,
cpeaHero o0IIero 00pa3oBaHusy, YTBEPKACHHBINH MpuKa3oM MuHucTtepcTBa npocsenieHus PO or 21.09.2022
No 858 (axTyanpHas penakmus);

- CII 2.4.2.3648-20 «CaHUTapHO-3TUIEMUOIIOTHIECKHE TPEOOBAHUS K YCIOBUSM W OpTaHHM3alMd OOYYEHUS B
00111€00pa30BaTeNbHBIX YUPEKICHUAX» (NMOCTaHOBIEHHE [JIaBHOTO rOCYJapCTBEHHOIO CaHUTAPHOTO Bpaya
P® ot 28.09.2020 Ne 28);

- CanlluH 1.2.3685-21 «l'urmeHnyeckue HOpPMATUBHI U TpeOOBaHUSA K OOeCTeUueHHI0 0€30MacHOCTH | (WIIN)
0e3BpPEeIHOCTH JJIs YeJIOBeKa (aKTOPOB Cpelbl oOMTaHUs» (NOCTAHOBIEHHE [JIABHOTO TOCYAapCTBEHHOI'O
canutapHoro Bpada P® ot 28.01.2021 Ne 2).

[Iporpamma BKITIO9aeT B ce0sl CICAYIONINE PA3IEIb:

1) coneprxaHue yaeOHOTO TIPEMETa;

2) mIaHupyeMble pe3yJIbTaThl U3YUYEeHUs yUeOHOTO IpeaAMeTa;

3) TeMaTHYeCKOe TIAHUPOBAHKE C YKa3aHHEM KOJMYECTBA YaCOB HA OCBOCHHME KaXKIOH TEMbI, C yueToM paboueit

MPOTrpaMMBbl BOCIIUTAHUS U BO3MOXKHOCTBIO Hctonb3oBanust DOP/LIOP.

Pabouast mporpamMma 1o ¢u3MKe Ha YpOBHE CPEAHEro 00IEero 00pa3oBaHus COCTABJICHA C YYeTOM paboueit
nporpammel  Boctutanus MBOY «Kokxopesckas COIll», a Takke peamusyeT NPHUHIMI MTPEEeMCTBEHHOCTH
pabounx 00pa3oBaTENBHBIX MPOTPAMM OCHOBHOTO 00IIET0 00pa3oBaHUsl.

[legaror MokeT peamu3oBaTh BOCIUTATENBHBIA MOTEHIMAN €r0 COBMECTHOH C AETbMHU JeSTeNbHOCTH
CIeIyIomuM 00pa3oM:

— YCTaHaBIMBATh JIOBEPUTENIbHBIE OTHOIICHHUS MEXITY YUUTEIeM B YIeHUKaMU, CIOCOOCTBYOIINE TO3UTUBHOMY

BOCTIPUATHUIO YUAIIUMUCS TPEOOBaHUI M MTPOCHO YUNTEINS, aKTUBU3AIIUH UX TI03HABATEIIHFHON 1A TEIIbHOCTH;

— moOYXJaTh MIKOJHLHUKOB COOIIIOJIATh HA YPOKE OOINENPHHATHIE HOPMBI MOBEIEHUS, MpaBWiIa OOIIEHUS CO

cTapmuMHu (YIUTEIISIMH) U CBEPCTHUKAMU (ITKOJIEHUKAMH);

— TpUBJIEKAaTh BHUMAaHUE IIKOJHHUKOB K IIEHHOCTHOMY AacleKTy H3y4YaeMblX Ha YpOKe SBJICHUH,

OpTaHU30BBIBATh PA0OTY JIeTel C CONMAIBLHO 3HAYNMON HH(OpManHel — 00CyKAaTh, BEICKa3bIBaTh MHEHHE;

— HCIIOJIb30BaTh BOCIHUTATEIbHBIC BOSMOKHOCTH COJICPIKAHHS YUeOHOTO MpeIMeTa Yepe3 JeMOHCTPAIHIO JICTSIM

MPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO IMOBEIEHHS, TIPOSBIICHUS YEIOBEKOIIO0US 1 JOOPOCEPACUHOCTH;

— TPUMEHATH Ha YPOKE HMHTEPAKTHBHBIE (OPMBI PaOOTHI: MHTEIUIEKTyalbHbIE MIPbI, AUAAKTUYECKUN Teatp,

JMCKyCCHH, pabOThI B apax H Jp.;

— OpraHu30BBIBaTh IIEPCTBO MOTHUBHUPOBAHHBIX U JIPYJUPOBAHHBIX OOYUYAIOMIMXCS HAJ UX HEYCIHEBAOIIUMU

OJTHOKJIACCHUKAMH;

— WHHIMUPOBATH U MOJICPKUBATH UCCIIEIOBATENLCKYIO JCSTENbHOCTh MIKOJIHLHUKOB.

O0mas xapakTepucTHKa y4eOHOro npeamera «Du3uka

[Iporpamma no ¢u3uke 06a30BOro ypoBHS Ha YpPOBHE CpeAHEro olmero odpa3oBaHUs pa3zpaboTaHa Ha
OCHOBE IIOJIOKEHWH W TpeOoBaHMH K pe3yjbTaTaM OCBOEHHs OCHOBHOW 00pa3oBaTeNbHON MpOrpamMMBl,

npencrasieHHsix B @I'OC COO, a rtakke ¢ yuérom ¢enepaiabHOl padoueil mporpaMMbl BOCIWTAHUS H



KOHIICTIIIMKA TIperofaBaHus y4deOHoro mpemMera «®Du3mka» B 00pa30BATENBHBIX OpraHU3aNMSIX PoccHiicKoif
®denepanny, peann3youX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPAMMBI.

ConepxaHue MporpamMMbl N0 (QH3HWKE HAmpaBleHO Ha (OpMUpPOBAHHE ECTECTBEHHO-HAYYHOH KapTHUHBI
Mupa oOyuatomuxcs 10—-11 kmaccoB mpu oOydeHMH MX (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
nesiTensHOCTHOTO TIoxoza. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k mraHupyeMbIM
JUIHOCTHBIM, TIPEIMETHBIM U MeTaIllpeIMETHBIM pe3ylbTaTaM OOydYeHUs, a TaKKe YUUTHIBAET HEOOXOAMMOCTD
peanm3anuy MEXMIPEAMETHBIX CBA3eH (U3UKKM C eCTEeCTBEHHO-HAyYHBIMH YYEeOHBIMH TpenMeramMu. B Heit
OTIPE/IETISIIOTCSl OCHOBHBIE IIENTM M3y4YeHHs] (PM3WKHA Ha YPOBHE CpemHero odmero oOpa3oBaHHs, TUIAHUPYEMBIE
pe3yIbTaThl OCBOEHUS Kypca (DM3UKHU: THYHOCTHBIE, METalpeMETHBIE, IPeMETHbIE (Ha 0a30BOM YPOBHE).

du3mka Kak HayKa o0 HamOoJee OOIMIMX 3aKOHAX MPUPOIBI, BHICTyMHas B KadecTBe y4eOHOTO IpeaMeTa B
IIIKOJIE, BHOCHUT CYIIECTBEHHBIN BKJIAJ B CHCTeMY 3HaHWN 00 okpyxatomem mwupe. LIkonbHbI Kype (Hu3uKH —
CUCTEMOOOPAa3YIOIIH 1711 €CTECTBEHHO-HAYYHBIX YIEOHBIX TIPEIMETOB, IOCKOIBKY (PH3MUecKre 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SIBIICHWM, M3y4aeMBIX XUMHEH, Ouoioruen, ¢puzndeckond reorpadueid U acTPOHOMHUEH.
Hcrnonp3oBanne # aKTHBHOE TpPUMEHEHHE (U3NYECKNX 3HAHWH OIpelneNseT XapakTep W pa3BUTHE
Pa3HOOOpa3HBIX TEXHONOTHH B cdepe HHEPreTHKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, TIIONyYeHUS HOBBIX
MaTeprasoB C 3aJaHHBIMHU CBOMCTBaMH U ApyruX. M3yueHne (u3NKu BHOCHT OCHOBHOH BKIJIaJ B ()OPMHUPOBaAHIE
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa 0OydJaromuxcs, B (popMHpOBaHHE YMEHHH MPUMEHATH HAYYHBIA METOI
MTO3HAHWSI TIPH BBHITIOTTHEHUY UMH YI€OHBIX HCCIIeTOBAHHA.

B ocHOBY Kypca (hu3nku A7l ypoBHS CpeJHEr0 00IIero oopa3zoBaHus MOJIOKEH PAJ UIIEH, KOTOPBIE MOKHO
paccMaTpuBaTh KakK IMIPUHOUIIBI €T0 IIOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUHM C HEW Kypc SBIISIETCS JIOTMMECKH 3aBEPIIEHHBIM, OH COACPIKUT
MaTepHal U3 BceX pasiesioB (PM3MKH, BKIIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBMH ¢ Hel MaTepual Kypca (HU3MKH OOBbEIUHEH BOKPYT (DHU3NUECKUX
Teopuil. BemymuM B Kypce sBisieTcss (GOpMHpPOBaHHE NPEACTABICHUH O CTPYKTYpPHBIX YPOBHSIX MaTepuw,
BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanus mpemnonaraeT HCIOIb30BAHWE T'yMaHHUTApPHOTO MOTEHIUANa
¢u3nUecKkoii HAyKd, OCMBICICHHE CBSI3U pa3BUTHA (U3MKA C pa3BUTHEM OOMIECTBa, a Takke C
MHPOBO33PCHUYCCKUMHU, HPABCTBCHHBIMHU U 5KOJIOT'MYCCKUMU HpO6HCMaMI/I.

Hoes npuxnaonou nanpagrennocmu. Kypc GU3MKH TpeArmoyaraeT 3HaKOMCTBO C IIHMPOKHM KPYyrom
TEXHUYCCKHUX U TEXHOJIOINYCCKUX HpI/IJ'IO)KCHI/Iﬁ HU3YYCHHBIX TeOpI/Iﬁ U 3aKOHOB.

Hoes sronoeusayuu peanusyercss TOCPEACTBOM BBEICHHS JJIEMEHTOB COICPIKaHUs, IMOCBAIIEHHBIX
9KOJIOTHUECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIEC CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJIOTHH, a TaKXkKe
00CYXKJICHHS TPOOJIEM PAIMOHATIBHOTO PUPOIOIIOIE30BAHUS M AKOJIOTUYECKON 0€3011acHOCTH.

CrepXKHEBBIMH DJJIEMEHTaMH Kypca (HM3MKH Ha YpPOBHE CpeaHero oO0mero oOpa3oBaHHS SBIISIOTCS
¢usnueckue teopun (HOPMHPOBAHHME IPEICTABICHUI O CTPYKType MOCTpOoeHHs (U3MYECKON TEeOopHH, POJIn
q)yHIIaMeHTaJ'II)HBIX 3aKOHOB M MNPUHOUIIOB B COBPEMCHHBIX NPCACTABIICHUAX O IMPUPOAC, TIpaHULAX
MIPUMCHHUMOCTH TeOpHﬁ, 1A OITMCaHUA €CTECTBECHHO-HAyYHBIX SIBJICHUH 1 HpOHeCCOB).

CucTeMHO-IeATeNFHOCTHBIM TMOAX0J] B Kypce (DM3MKK peanu3yeTcs MPekIe BCero 3a Cu€T opraHu3alnuu
AKCIIEPUMEHTATBHON JiesiTeNnbHOCTH oOydarommxcs. /s 6a3oBoro ypoBHS Kypca (PH3UKK — STO HUCIOIH30BAHHE
CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX DKCIEPUMEHTOB U JIA0OPATOPHBIX paboT, KOTOPBIE B MPOrpaMMe 0
¢m3rKe 0ObETUHEHBI B OOIUI CIHCOK YYCHHYECKUX MPaKTUYEeCKHX padoT. BeijeneHne B yKa3aHHOM IepevHE
1ab0paTOPHBIX PaboT, MPOBOIUMBIX JIJISi KOHTPOJIS M OLIEHKH, OCYIIECTBISETCS YYaCTHUKAMU 00pa30BaTEbHOTO
Tpolecca UCX0Aa U3 OCOOSHHOCTEH TUIAHUPOBAHUS W OCHaIleHUs kabuHeta ¢usuku. [Ipu aTom obecrieunBaercs
OBIIJICHHE OOYYAIOIUMUCS YMEHHUSMH TIPOBOJIUTh KOCBEHHBIE HW3MEPEHUs, HWCCIEAOBAaHUS 3aBHCUMOCTEH
(hM3UYECKUX BEIMYWH U ITOCTAHOBKY OTIBITOB IO MPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonpioe BHUMaHue yAenseTcsl pEIIeHUI0 PacYETHRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aToM s pacu€THbBIX
3a/la4 MPUOPUTETOM SBISIOTCSA 3aJaud C SBHO 33aJaHHON (U3WYECKOW MOJIENBIO, IMO3BOJIIONINE MPUMEHSThH
M3yYeHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jielia Kypca, TaK M WHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. JJis Ka4eCTBEHHBIX 3a/1ay MIPUOPUTETOM SBJISIFOTCS 3aJ]aHusl HA OOBSICHEHHE MTPOTEKAHUS (PU3UUECKUX
SIBIICHUH M TIPOIECCOB B OKPYXKAIOIIEH >XW3HU, TpeOyromue BbIOOpa (U3WYECKOW MOJENU I CHUTyallud
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusiMu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY OOECIIEYEHUI0 yueOHOTro
npornecca 0a30BBI YpOBeHb Kypca (M3MKH HAa YPOBHE CpelHero oduiero oOpa3oBaHHs JODKEH HM3Yy4aThCs B
YCIIOBUSIX TPEAMETHOr0 KaOuHeTa (U3MKM WIH B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IWKIA. B xaOuHere (GU3MKM NOJDKHO OBITH HEOOXOAMMOE JIADOpaTOpHOE 00OPYI0BaHUE



JUTSL BBITIOJIHEHHST YKa3aHHBIX B MPOrpaMMe Mo (hHU3HMKe YUSHHUYECKHX MPAKTUYECKUX PadOT U JEMOHCTPAIIHOHHOE
obopynoBaHueE.

JleMoHCcTpanoHHOE 00opynoBaHHe (QOpMHUpPYeTCsT B COOTBETCTBHH C TPHHIUIIOM MHHUMAILHOU
JOCTATOYHOCTH H O0ECIeYMBaeT TIOCTAHOBKY TMEPEYMCIICHHBIX B TMporpaMMe 10 (U3UKE KIFOUEBBIX
JEMOHCTPAlUi ISl MCCIIeNOBaHMs HM3YYaeMbIX SIBJICHHHA W TIPOIECCOB, SMIUPHUIECKUX U (yHIAMEHTATbHBIX
3aKOHOB, HX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe obOopymoBaHue S YUCHHUYECKHMX IMPAKTHUECKUX paboT Qopmupyercs B BHIC
TEMaTHYeCKHX KOMIUIEKTOB W oOecreuymBaeTcs B pacdy€re OJHOTO KOMIUIEKTa Ha JABYX OOyYaroIIuXxcs.
TemaTnueckne KOMIUIEKTHI J1abOpaTOPHOTO OOOPYOOBAHWSA MOJDKHBI OBITh TIOCTPOSHBI HAa KOMILIEKCHOM
WCTIONTF30BAaHUH aHAJIOTOBBIX M MU(PPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX M3MEPUTEIHHBIX CHCTEM B BHUJIE
g poBEIX JabopaTopHii.

OCHOBHBIMU LeJAMH H3yUeHHs PU3NKH B 00111eM 00pa30BaHUM SIBJISIIOTCH:

- (dbopMHUpoBaHUE MHTEpEca U CTPEMIICHHUs] O0YYaIOIIMXCS K HAYYHOMY W3YYCHHUIO MPHUPOJBI, Pa3BUTUE UX

WHTEIIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

- pa3BUTHE TMPEACTABICHU O HAyYHOM MeEToJe TIO3HaHWi U (HOPMHUPOBAHUE HCCIEIOBATEIHLCKOTO

OTHOUICHUS K OKPY>KAIOIIUM SIBIICHHSM;

- (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3y4YeHHWs OCHOB CTPOCHHS MaTepud |

(dyHIaMEHTaJIbHBIX 3aKOHOB (DU3HKH;

- (opMupoBaHHEe YMEHHI OOBACHATH SBICHHUA C WCIONB30BAHHEM (U3NYECKHX 3HAHUN WM HAyYHBIX

JIOKa3aTeNbCTB;

- (dbopMHpoBaHUE TIPEACTABICHUH O PONU (PU3UKM AJsI Pa3BUTHUSl OPYTUX €CTECTBEHHBIX HAYK, TEXHHUKH H

TEXHOJIOTUH.

JocTtmkeHne 3THX meneld obecreunBaeTcsl pelieHreM CIeAYIONNX 3a7ad B MpoIecce M3ydeHUs Kypca
(hM3KKH HA YPOBHE CPETHETO 00IIero o0pa3oBaHus:

- npuoOpeTeHre CUCTEMBI 3HaHUH 00 OOIMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAs

MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, DIIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPOPHU3NKH;

- (hopMupoBaHHE YMEHHI MPUMEHATH TEOPETHUYECKUE 3HAHUA I OOBSICHEHHS (DU3MUECKUX SBICHUH B

HNPUPOJE U ISl IPUHATHS IPAKTUUECKUX PEIICHUN B IOBCEAHEBHOM KU3HY;

- OCBOGHHE CITOCOOOB peIIeHHS pPAa3IWYHBIX 3a7ad C SBHO 3allaHHOW (U3NYECKOW MOJeNbio, 3aj1ad,

MTOIPa3yMEBAOIINX CAMOCTOSITENIFHOE CO3/IaHne (PU3NIECKOI MOIEIH, aJleKBaTHON YCIOBUSM 3aJa4u;

- IIOHUMaHUEC (I)I/I3I/I‘ICCKI/IX OCHOB W NPHUHIMUIIOB ﬂCﬁCTBHﬂ TEXHHUYCCKHUX YCTpOP'ICTB U TEXHOJIOTHYCCKUX

MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPey;

- OBIIQJICHNE METOJaMH CaMOCTOSITENBHOTO IUTAHUPOBAHUS M TMPOBEACHUS (U3MUECKHX DKCIIEPHUMEHTOB,
aHaJM3a U MHTEpIIpeTauy HHHOPMAIIUH, OTIpeIeIEHHs JOCTOBEPHOCTH MOTYYSHHOTO PE3yNbTaTa;
- CO3JIaHHE YCIIOBUI JIsl pa3BUTHS YMEHHI POEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKON IS TETHHOCTH.

Mecto yuedHOro mpenmera «@u3nKa»

Ha w3yuyenne ¢usuku (6a30BbI ypOBeHb) Ha ypOBHE cpefHero ooOmiero obpazoBanus oTBoauTcs 136
gacoB: B 10 kmacce — 68 gacos (2 gaca B Henenro), B 11 kiracce — 68 gacoB (2 gaca B HEJIETIO).

[Ipennaraemelii B mporpamMme 1o (M3MKE MEpeyeHb JIA0OPATOPHBIX M MPAKTUYECKUX PabOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYHTENb JeNlaeT BLIOOpP TIPOBEACHUS JIA0OPAaTOPHBIX PadOT W ONBITOB C Y4YETOM
WHAUBUIYyAJIbHBIX 0COOEHHOCTEH 00YyJaroIuXxCsl.

1. COAEP)KAHUE OBYUEHMUSI
10 KJIACC
Paznen 1. ®usznka v MeTOAbI HAYYHOTO MO3HAHUS
®dusuka — Hayka o mpupozae. HaydHple MeTOIbI TIO3HAHUS OKpY’Kalollero Mupa. Ponb skcrepuMeHTa u
TEOPHUH B TPOIIECCEe TIO3HAHUS PUPOIBI. DKCIIEPUMEHT B (pH3UKe.
MonenupoBanne (HU3HUECKUX SBICHUH U TIporieccoB. HayuHsle rumnote3sl. @u3ndeckne 3aKOHBI U TEOPHH.
['panutpl npuMeHUMOCTH PU3NIECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSL.
Ponp u mecro ¢u3uku B (popMHpPOBaHHMM COBPEMEHHOW HAyYyHOW KapTHHBI MHpa, B TPAKTUYSCKOU
JeATEIHbHOCTH JIOACH.
Lemoncmpayuu
AHanoroBele 1 TU(POBEIE U3MEPUTEIbHBIC IPUOOPHI, KOMITBIOTEPHBIE TATYUKH.
Pa3gen 2. Mexanuka
Tema 1. Kunemamuxka



Mexanndeckoe arkeHre. OTHOCHTEbHOCTh MEXaHNIECKOT0 ABIKeHUs. Crcrema orcuéra. TpaexTopusi.

[lepememenne, cKOpocTh (CpemHssl CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MAaTePHAILHON TOUKH,
WX TPOEKIIMH Ha OCH CHCTeMBI KoopanHaT. CII0KEeHHE MepeMeeHII U CI0KeHNEe CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpEHHOE TMPSMOJHUHEWHOe ABMKeHWe. ['paduku 3aBUCHMOCTH KOOPAWHAT,
CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHHS MATEPUATbHOW TOUKU OT BPEMEHU.

CBoOomHOE TageHue. Y CKOpeHne CBOOOHOTO TTaCHUS.

KpuponuneitHoe nBrmxeHue. JIBKEeHUE MaTEpUAIIBHON TOYKU IO OKPYKHOCTH C IMOCTOSIHHOM IO MOJYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas ckopocTh. Ilepmonm m dacrota obpamenus. LleHTpocTpeMHuTeIbHOE
YCKOpEHHE.

TexHuuecKue yCTpOHCTBA M NPAKTUUYECKOE IMPUMEHEHHE: CIUIOMETP, ABUKEHUE CHApSIOB, LEMHBIC U
pEMEHHBIE TIEPEAYH.

Jemoncmpayuu

Mopenb cucTteMbl OTCUETA, WILTFOCTPALUS KUHEMATHUYECKUX XapAKTEPUCTUK JBHKCHUS.

[IpeobpazoBanue MBIKEHHUN C UCTIOIH30BAHUEM POCTBIX MEXaHU3MOB.

[TapeHue Ten B BO3AyX€E U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmonenmne nemxenns tena, OpOIIeHHOTO MO YTIIOM K TOPH30HTY U TOPH30HTAIBHO.

Nzmepenne yckopeHuUs CBOOOIHOTO TaICHUSI.

HamnpaBnesnue ckopoCTH Npu ABUKEHUH [0 OKPYKHOCTH.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3ydeHne HepaBHOMEPHOTO ABM)KEHUS C LIETIbIO OIpeIeIeHHs MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY MyTSAMH, NPOWIEHHBIMH TEJIOM 3a IOCIEJOBaTENbHbIE paBHBIC
MIPOMEXKYTKH BPEMEHHU IPH PaBHOYCKOPEHHOM JIBUKEHHUHU C HAYaJIbHON CKOPOCTBIO, pAaBHOW HYIJIIO.

N3yuenue nBU>KEHUS LIAPUKA B BSI3KOM KUIAKOCTH.

Wzyuenne nprxkeHus Tena, OpOIeHHOr0 TOPHU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocurensHOocTH ['anmunes. Ilepsslit 3akoH HeroTOHA. MTHEpLMATIBHBIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuaimun cynepno3uiuu cui. Bropoit 3akoH HpioToHa msi MaTepHalbHON TOUYKH.
Tperuii 3axkoH Hpr0TOHA 111 MaTEPUAIIBHBIX TOYEK.

3akoH BceMUpHOTO Tsrotenus. Cuina TspkecTu. [lepBast kocMudeckast CKOpOCTb.

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

Tpenue. Bunpl tpenus (moxos, cKonbkeHUs, kadeHus). Cuna TpeHus. Cyxoe Tpenue. Cuna TpeHHUs
CKONILKEHUsI W cuia TpeHus mnokos. Koaddumment tpenus. Cuna CONpOTHBICHUS TPU JABIKCHHH Tella B
YKHUJKOCTH WJTH rase.

[ToctynarensHOe U BpaliateiabHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cujibl OTHOCUTEIBHO OCcH BpauieHus. [1ne4yo cuiibl. Y ciaoBus paBHOBECHUS TBEPIOTO TENa.

TexHnyeckue ycTpOWCTBA W TMPAKTUUYECKOE NPUMEHEHHE: IMOAMIMITHUKY, IBM)KEHHE MCKYCCTBEHHBIX
CIIyTHHKOB.

Lemoncmpayuu

SIBneHue uHepuUuH.

CpaBHEHHE MacC B3aUMOICUCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CnoxxeHue Cuil.

3aBUCUMOCTH CHIIBI YIIPYTOCTH OT ehopMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U MaICHUU.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAYCHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEpAOTO Tena. Bujel paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopruvie pabomol

Uzyuenne nprxenuns: Opycka 1o HaKJIOHHOH MJIOCKOCTH.

HccnenoBanre 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIMX B NMPYXHHE M PE3MHOBOM 00pasle, OT HX
nehopMaIvm.

WccnenoBanne ycnoBuid paBHOBECHS TBEPAOIO Tea, UMEIOLIETO OCh BPAILCHHUS.

Tema 3. 3axonwvl coxpanenun 6 mexanuke

Nmnynec MaTepuanbHON TOYKHM (TeNa), CHCTEMBbI MaTepHaIbHBIX TOYEeK. MMIynbc CHIIBI M M3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXpPaHEHUsS UMITyJibca. PeakTUBHOE JBUXKEHUE.

Pa6ota criibl. MOIIHOCTE CHIIBL.



KuneTtndeckas 2Heprus MaTepruaabHON TOUKH. Teopema 00 H3MEHEHNH KHHETHIECKON YHEPTHH.

[lorenumaneaas dHeprus. [loTeHnmanbHas dHEprus  yopyro  1eOpPMHUPOBAHHOW  TIPY)KHHBI.
[MoreHnmanbHas SHEPTHS Tella BOJIU3K TOBEPXHOCTH 3EMITH.

[loTeHumanpHble W HENMOTEHIMANbHBIE CHIIBL. CBs3p Pa0OTHl HEMOTEHLIMANBHBIX CHJI C H3MEHEHHEM
MEXaHWYEeCKOW PHEPTHH CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUIECKOi SHEPTHH.

VYpyrue u Heylnpyrue CTOJIKHOBEHHS.

TexHuueckue YCTpPOMCTBA W NPAKTUUYECKOE IPUMEHEHHUE: BOAOMET, KONEpP, NPYXUHHBIM MUCTOJIET,
JBIYKECHUE PAKET.

Jemoncmpayuu

3aK0H COXpaHEHUS UMITYIIbCA.

PeakTuBHOE NBHKEHHUE.

[lepexon moTEeHIMATBEHOM SHEPTHH B KHHETHIECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomol

Nzydenne abcomOTHO HEYTIPYTOTO yAapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHITBI C I3MEHEHHEM MEXaHWYECKOW SHEPTUH Tella Ha MPUMEpe PACTIKEHIS
PE3UHOBOIO KI'yTa.

Paznen 3. MoJieky/sipHasi pU3MKa U TEPMOIUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOIL Meopuu

OCHOBHBIE TOJIOKEHHS MOJIEKYIISPHO-KHHETUIECKOW TEOPHH M MX OIMBITHOE 000cHOBaHHWE. BpoyHOBCKOE
newkenne. Juddysus. Xapakrep OBIKEHHS W B3aMMOJEHCTBUS YacTHIl BellecTBa. MoJeln CTPOCHHS Ta30B,
KHUJKOCTEH M TBEPIBIX Tel U OOBSICHEHHE CBOWMCTB BEIISCTBA Ha OCHOBE 3THUX Mojeied. Macca u pasMepsl
moutekyn. KonnuectBo BemectBa. [loctosnnas ABoranpo.

TennoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOH Teopur MeaabHOro rasa.
AOGcoIoTHasg TeMIiepaTypa Kak Mepa CpeIHeil KHHETHYECKOI SHEpruu TEIIOBOTO IBMKEHHUS yacTul] ra3a. Lllkana
temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kiamneiipona. 3akon JlambToHa.
Uzomponieccsl B uleaqbHOM Tra3e C IMOCTOSHHBIM KOJIHYECTBOM BemlecTBa. | paduueckoe IpeacTaBiIeHUE
W30TPOLIECCOB: H30TepMa, U30X0pa, U300apa.

TexHMUYecKre YCTPOWCTBA U IPAKTHYECKOE MPUMEHEHNE: TEPMOMETP, OapomeTp.

Jemoncmpayuu

OmnbIThl, TOKa3bIBAIOIIME JUCKPETHOE CTPOCHWE BellecTBa, (GoTorpaduu MOJEKYJT OPraHHYECKHX
COEIMHEHUM.

OnbITH 1O TUPPY3UH KUAKOCTEH U Ta30B.

Mojienb OPOYHOBCKOTO JIBUKCHHMS.

Mopens onbita [ITepHa.

OHLITLI, JOKa3bIBaOIHNE CYHICCTBOBAHNE MEKMOJICKYJIAPHOI'O B33HMOI[GI710TBI/IH.

Monenb, HILTIOCTpUPYIOLIAs MPUPOAY aBJIEHHS ra3a Ha CTEHKH COCy/a.

OnbITHL, WITIOCTPUPYIOILINE YPaBHEHUE COCTOSHUS MI€ATHHOTO ra3za, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

Onpenenenne Macchl BO3IyXa B KIIACCHOH KOMHAaTe Ha OCHOBE M3MEpEHH 00hEMa KOMHATEHI, JaBIEHUS U
TEeMIIepaTypbl BO3AyXa B HEil.

HccnenoBanue 3aBUCHMOCTH MEX]y apaMeTpaMu COCTOSIHUS Pa3peKeHHOro rasa.

Tema 2. Ochogvl mepmoounamuru

TepmonnHamMudeckast cucteMa. BHYTpeHHss SHEprusi TEPMOJUHAMHYECKOW CHUCTEMBI M CHOCOOBI eé
n3MeHeHus. KonmdecTBo TermoTsl M pabora. BHyTpeHHssS 3HEpPTHUs OIHOATOMHOTO HWAEaTbHOTO Tas3a. Buier
TeIUIoNEepeadn: TeIUIONPOBOIHOCTh, KOHBEKIINS, N3IyYeHHE. Y AelbHasA TEIUIOEMKOCTh BemecTBa. KomudecTBo
TEIUIOTHI IIPH TEIUTONEpenade.

[lonsitne 06 ammabatHoM mpouecce. llepBblii 3akoH TepMoaMHaMukd. llpuMeHeHue mepBOro 3aKoHa
TEPMOIMHAMUKH K H30mpoueccam. I'paduueckas uHTepnpeTanus padboTsl rasa.

Bropotii 3akon TepmoauHamuki. HeoOpatumocTs nporeccoB B mpupoe.

Tennosble MamuHbl. [IpuHIMNBI ASHCTBHS TEIUIOBBIX MamMH. [IpeoOpa3oBaHus 3HEPrUM B TETUIOBBIX
MamnHax. Koadduurent nonesHoro aeictus temnoBoi MamuHbl. Lukn KapHo u ero koadduimeHT noae3Horo
NeCTBUS. DKOJIOTHUECKUE MPOOIEMBI TETJIOIHEPT e THKH.

TexHuueckue yCTpOWCTBa M NpaKTHYECKOE NMPUMEHEHHE: JIBUTATellb BHYTPEHHETO CropaHusi, ObITOBOH
XOJOJWIBHUK, KOHIAULIMOHED.

Lemoncmpayuu



W3meHeHne BHYTpeHHEW JHEpPTHH Tela MpPHU COBEPIIEHHWH DPAOOTHI: BBUIET MPOOKKM W3 OYTBUIKH IO
JEHCTBHUEM CXKATOTO BO3/IyXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOKe IMyTEM TpeHUS (BHICOAECMOHCTPAITH).

N3meHenne BHyTpEeHHEH 3HEpTUH (TeMIIEpaTyphl) Tella P TeTIonepeiade.

OmeIT 110 aarabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYITHBEIM OTHUBOM).

Monenu mapoBoil TypOMHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO ABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomol

N3mepenue yaenpHON TEIIOEMKOCTH.

Tema 3. Azpecamuvte cocmoanusn eeuiecmea. Pazosvie nepexoovt

[TapooOpa3oBanne u xKoHAeHcanus. Vcmapenwne m kuneHwe. AOGCONIOTHAS W OTHOCHUTENbHAS BIAKHOCTH
Bo3ayxa. HachleHHBIH map. YAenmpHas TEeIuioTa mapooOpazoBaHUs. 3aBUCHMOCTH TEMIIEPATyphl KUTICHHUS OT
JTaBJICHUS.

Teépnoe Ttenmo. Kpucrammueckne m aMopdHBIE Tena. AHH3OTPOIHUS CBONCTB KpHUCTALIOB. JKumkne

kpuctauibl. COBpeMEHHbIE MaTepHaibl. [lIaBicHMEe M KPUCTAUIM3alusA. YJelbHas TEIUIOTa IUIABICHMS.
Cybmumanmst.

YpaBHEHHE TEIUIOBOTO OallaHca.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: THUTPOMETP W TICHXPOMETP, KaIOPHUMETD,
TEXHOJIOTHH MTOTyYeHHs] COBPEMEHHBIX MaTepHalIOB, B TOM YHCIIe HAHOMATEPHAIIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACBILICHHBIX MAPOB.

Kunenne npu moHnKEeHHOM JIaBICHUU.

Crioco0bl U3MEPEHUS BIIAKHOCTH.

Habmonenue HarpeBaHus U IJIaBJIEHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3mepenne 0THOCUTENBHON BIaKHOCTH BO3AyXa.

Paznen 4. DinexkTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tel. ONeKkTpudeckuid 3apsa. JlBa Buaa dneKkTpudeckHx 3apsnoB. [IpoBoaHUKH,
JVBIEKTPUKH U TTOTYTIPOBOTHUKH. 3aKOH COXPaHEHHS dJICKTPUUECKOTO 3apsja.

B3aunmogeiictBue 3apsaoB. 3akoH Kynona. TodedHbIil 37MeKTpUYECKUN 3apsfl. DIEKTPUUECKOE IIOJIE.
Hampsoxkénnocte  anekTpuueckoro  nousid. lIpuHDMN — cyneprno3uuuy — 3J€KTpUYECKHUX — Ionei. JIuHum
HaNPSHKEHHOCTH DIIEKTPUIECKOTO OIS,

PaGora cunm oamexrpocratmueckoro mond. Ilorennuman. Pasnocte mnoreHnmanoB. [IpoBomHUKM H
JTUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM TI01e. J(ManekTpudeckas mpoHUIIaeMOCTb.

OnextpoémiocTh. KonneHcatop. OIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHEpPrHs 3apsKeHHOTro
KOHZIEHCaTopa.

TexHuueckue  ycTpOHCTBAa W TPAKTHUYECKOE  MPUMEHEHHE:  3JEKTPOCKON,  AJIEKTPOMETD,
AIIEKTPOCTATHUECKAsl 3alllUTa, 3a3eMJICHHE OJIIEKTPONPHOOPOB, KOHAEHCATOp, KONMHMPOBAIBHBIA —ammapar,
CTPYHHBIM PUHTED.

Lemoncmpayuu

VY CTpoiCcTBO M IPUHIMIT AEHCTBHUS IIEKTPOMETPA.

B3aumoeiicTBre Ha3IEKTPU30BaHHBIX TEII.

DNEeKTpUYECKOe TOJIe 3aPHKEHHBIX TEI.

[IpoBOAHUKH B AIEKTPOCTATHYECKOM IIOJIE.

DnexTpocTaTuyeckas 3amuTa.

JM3NEeKTPUKH B 3JIEKTPOCTATUIECKOM I10JIE.

3aBHCUMOCTD JIEKTPOEMKOCTH TNIOCKOTO KOHIEHCATOpa OT IJIOLIA M IUIACTHH, PACCTOSIHUS MEXIy HUMHU
U IUDJIEKTPUIECKOH MPOHNUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopruvie pabomuol

Wzmepenue 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpuueckuii mox. Toxku é paznuunwvix cpedax

DJEeKTpUYECKHH TOK. YCIOBHSI CYIIECTBOBAHHSI SJIEKTPHUYECKOro Toka. Mcrounumku Toka. Cuiia TOKa.
[TocTostHHBIN TOK.

Hanpsixenue. 3akon OMa i ydacTka 1emnu.



ONeKTpUYecKoe  CONMPOTUBJICHHWE.  YAENbHOE  CONpOTHBIEHHWE  BemiecTBa.  llociemoBaTensHOE,
napajuieIbHOe, CMEIIAaHHOE COSAMHEHNE TIPOBOTHUKOB.

Pabota snextpudeckoro Toka. 3akoH Jxoyns—JIeHma. MoImHOCTh 3JIEKTPUIECKOTO TOKA.

DONEeKTPOABIKYIIAs CHJa W BHYTPEHHEE COIPOTHBICHHE HMCTOYHHMKA ToKa. 3akoH Oma uid TOJTHOU
(3amMKHYTOI1) AekTpudeckoil nemu. Kopotkoe 3ambIkaHue.

ONeKTpoHHass TPOBOJUMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTh CONPOTHUBICHHUA METAUIOB OT
TeMriepatypsl. CBEpXIPOBOANMOCTD.

DnexTpudeckuil TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

[omynpoogunku. CoOcTBeHHass W MpPHMECHAas IPOBOJAMMOCTH TOIYMPOBOAHUKOB. CBoiicTBa pP-N-
nepexosa. [lomynpoBoTHUKOBBIE IPUOOPHI.

DONeKTpUYecKuii TOK B PAcTBOpPax M paciilaBax dJIEKTPOJIUTOB. DJIEKTPOIUTHIECKAS IMCCOIHAIINS.
DIIEKTPOITH3.

DNEeKTpUIECKUi TOK B Ta3ax. CaMOCTOSTENBHBIN 1 HECAMOCTOSATENBHBIN pa3psa. Momaus. [Tna3zma.

TexHn4yeckue yCTpOCTBa M NMPAKTHYECKOE MPHUMEHEHHE: aMIIEPMETp, BOJIBTMETP, PEOCTaT, UCTOYHHUKH
TOKa, DJEKTPOHArpeBaTelbHbIE NPUOOPHI, 3JIEKTPOOCBETUTENHHBIE TPHOOPHI, TEPMOMETP CONPOTHBICHIS,
BaKyyMHBIH THOJI, TEPMHUCTOPHI U (HOTOPE3NUCTOPEI, ITOTYTTPOBOAHUKOBEIN TUO/, TATHhBAHHUKA.

Jemoncmpayuu

N3mepenne cripl TOKa U HAITPSDKEHUS.

3aBHCHMOCThH COIMPOTUBJICHUA HUIUHAPUYCCKUX ITPOBOJHUKOB OT MJIMHBI, IIJIOMAAN IMONCPEYHOI'O CCUCHUA
U MaTepuana.

CwMmenaHHOe coeIMHEHNE TPOBOHHUKOB.

[Ipsimoe wm3MepeHue HneKTPOABMKYIIEH cuibl. KopoTkoe 3aMbplkaHHME TajlbBaHUYECKOIO JJIEMEHTa U
OIICHKA BHYTPCHHET'O CONIPOTUBJICHU.

3aBHCHMOCThH COIIPOTHUBJICHHUA METAJUIOB OT TEMIICPATYPHI.

IIpoBOAMMOCTE IIEKTPOIIUTOB.

HckpoBoli paspsii 1 IPOBOAUMOCTE BO31yXa.

OIHOCTOPOHHSSI MPOBOAUMOCTE AUO/A.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3ydeHne cMemanHOro COeTUHEHNS PE3UCTOPOB.

I/I3MepCHI/Ie SHCKTPOHBI/DKYHICﬁ CHJIbI UICTOYHHUKA TOKa U €0 BHYTPCHHETO COIMIPOTUBJICHUA.

Hab6nronenue snexktponusa.

Me:xnpeaMeTHbIe CBS3H

Uzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS € yYETOM COAEpIKATEIbHBIX
MCKIIPEAMETHBIX CBsI3el C KypCaMu MaTEMAaTUKHU, 6I/IOJ'IOFI/II/I, XUMHH, reorpa(bm/l U TEXHOJIOI'nu.

Meowcnpeomemmuvie noHamus, CBI3aHHBIE C U3yYeHHEM METOJIOB HAYYHOTO TO3HAHUS: SBJICHHE, HAYIHBIN
¢axT, runote3a, Qusndeckas BENWYHHA, 3aKOH, TEOPHUs, HAOIIOJICHNE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJICIb,
H3MEepeHHe.

Mamemamuxka: pelieHHe CUCTEMbl YpaBHEHHH, JIMHeWHas GyHKIus, napadona, runepboina, ux rpaQuku 1
CBOWMCTBa, TPUTOHOMETpUYECKHE  (DYHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOMKIECTBO, BEKTOPHI M UX MPOEKIIMY Ha OCH KOOPIUHAT, CII0KEHUE BEKTOPOB.

buonozusa: MexaHWdeckoe IBW)KEHHE B JKUBOW mpupope, IUPPy3us, OCMOC, TEIUIOOOMEH KHUBBIX
OpPraHU3MOB (BUJIbI TEIUIOTIEPEIauH, TETJIOBOE PABHOBECHE), SIIEKTPUIECKIE SIBIICHUSI B XKUBOU MTPHUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOSHHE aTOMOB U MOJIEKYJI, MOJIb BEIIeCTBa, MOJISPHAS Macca,
TEIUIOBBIE CBOMCTBA TBEPMABIX TEIl, )KHUIKOCTEH M Ta30B, DIEKTPUIECKIE CBOWCTBA METAIIOB, SJIEKTPOIUTHIECKAS
JTUCCOITUAIIVS, TaTbBAHUKA.

T'eozpaghus: BNaxXHOCTh BO3yXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHUE ABWXEHUH C HCHONB30BAaHHMEM MEXaHU3MOB, YUET TpPEHHs B TEXHHKE,
MOIINITHUKH, UCTIOJIb30BaHNE 3aKOHA COXPAHEHHUS UMITYJIbCa B TEXHHKE (pakeTa, BOIOMET U Ipyrue), ABUraTeib
BHYTPEHHEr0 CropaHusi, mapoBas TypOwHa, OBITOBOM XOJOOWIBHHK, KOHAWIMOHED, TEXHOJOTUH IOIyYEHHS
COBPEMEHHBIX MaTepHaloB, B TOM YHUCIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, DJIEKTPOCTaTUYECKas 3alluTa,
3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIM TNPHHTEpP, JJIEKTpPOHArpeBaTelbHbIE  MPHOOPEI,
3JIEKTPOOCBETHTEIIbHBIE PHUOOPHI, FraIbBAHHUKA.

11 KJIACC
Pasnes 4. DnekTpoannHAMHKA
Tema 3. Maznummnoe none. IneKmpomazHumMHAan UHOYKUUA



[TocTostHHBIE MAarHUTHL. B3anMoneicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHOe nose. Bekrop MarHuTHOR
UHAYKOUU. [IpuHIUMO Cynepno3uiid MarHUTHBIX nojed. JIMHMuM MarHuTHOM wuHaykuud. KapTuHa nuHUMA
MarHUTHOW WHAYKIWH OIS TOCTOSHHBIX MarHUTOB.

MarsauTtHoOe 1oJie MPOBOAHKKA ¢ TOKOM. KapTrHa MMHNN WHAYKIUHA MarHATHOTO TIOJIS ATTUHHOTO MPSIMOTO
MPOBOJIHAKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHHUKA, KAaTYMKH ¢ TOKoM. OmbIT Opcrena. B3ammoneiictBue
MTPOBOTHUKOB C TOKOM.

Cuna Amriepa, e€ MOy b U HalpaBJICHHE.

Cuna Jlopenna, e€ Moay s W HarpaBieHue. [IBIKeHre 3apsHKEHHON YacTHIBI B OJJHOPOTHOM MarHUTHOM
rroste. Pabota cuier Jlopentia.

SIBneHre MeKTPOMAarHUTHON WHAYKIWHU. [I0TOK BeKTOpa MarHUTHOW MHAYKIHUA. DIEKTPOABIDKYIIAS CHIIA
WHAYKIWAW. 3aKOH 3JIeKTPOMarHuTHON HHIyKIun Papases.

BuxpeBoe snexTpudeckoe mosie. DIEKTPOABIDKYIIAS CHJIA WHAYKIAH B TIPOBOJHHUKE, IBIDKYIIEMCS
MOCTYNaTeIHHO B OJTHOPOTHOM MarHATHOM TIOJIE.

ITpaBuio Jlenua.

WNuaykTrBHOCTD. SIBIEHNE CAaMOMHTYKITHUH. DIEKTPOABIKYIIAS CHJIa CAMOWHAYKITHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIIeKTPOMarHUTHOE TIOJIE.

TexHuyeckue ycTpoWicTBA M MPAKTHYECKOE TNPUMEHEHHE: TOCTOSHHBIE MAarHHWTHI, JJIEKTPOMArHHTHI,
AJIEKTPOJIBUTATEINb, YCKOPUTETH dIIEMEHTAPHBIX YaCTHUIl, HHAYKIIMOHHAS T1E€Yb.

Jemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHUE JIEKTPOHHOIO ITyYKa MAaTrHUTHBIM TIOJIEM.

JIyuHUY UHAYKIIMA MarHUTHOTO TIOJIS.

B3anMozeiicTBuE IBYX IIPOBOJHHUKOB C TOKOM.

Cuna Awmrepa.

HelictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHue MEeKTPOMArHUTHON MHIYKIIHH.

IIpaBuno Jlenna.

3aBHUCHUMOCTH JIEKTPOABIKYIICH CUITBI MHIYKIIUKA OT CKOPOCTH U3MEHEHUSI MalrHUTHOTO TTOTOKA.

SIBrieHre CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

M3yueHnne MarHUTHOTO TIOJIST KATYIITKHA C TOKOM.

HccnenoBanue nelCTBUS MOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue sBICHUS SJICKTPOMATHUTHOW UHTYKITHH.

Paznen 5. Koneb6anusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHunHvle Koaeoanus

KonebatenbHas cucrema. CBOOOHBIE MeXaHHUECKUEe KojieOaHnus. ["apMoHuueckue kojiedanus. [lepuos,
yacrora, aMmIuiuTyqa u (aza konebanuil. [IpyXMHHBIA MasTHUK. MaremMaTnyeckuii MasTHUK. YpaBHEHHUE
rapMOHHYECKUX KoeOaHmii. [IpeBpalieHne sHepruu npu rapMOHUIECKUX KOJIEOaHUSX.

Konebarenbubiii koHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KoOJeOaHWS B HIIEATHHOM KOIe0aTeIhbHOM
KOHTYpe. AHAJIOTHs MEXIy MEXaHUYeCKHUMH U AJIEKTPOMarHUTHbIME KoJjebanusmu. @opmymna TomcoHa. 3akoH
COXpaHEHUs SJHEPTUH B HJICATBHOM KOJIe0aTeThHOM KOHTYPE.

[IpencraBnenne o 3aryxawmux KoiieOaHHWAX. BBIHYyXIeHHbIE MexaHWYeckne koiebaHus. Pe3oHaHc.
BreIHyXIeHHBIE 2IeKTPOMarHUTHBIE KOJIeOaHus.

IlepemenHBIN Tok. CHHYCOMAANBHBIA NEPEMEHHBINA TOK. MOIHOCTh MEPEMEHHOIO TOKa. AMIUIMTYHOE U
JEHCTBYIONIEE 3HAUCHUE CUJIbI TOKA U HAIIPSDKECHUS.

Tpanchopmarop. [IpousBonacTBo, mepenada W MOTPEOICHUE DIIEKTPUUECKON SHEPTUU. DKOJIOTHYECKHE
PHUCKHU MPU IPOU3BOJICTBE ANEKTPOIHEPrun. KynbTypa UCIOIb30BaHUS AIEKTPOIHEPTUHU B TOBCEIHEBHOM JKU3HH.

TexHuueckue ycTpoUCTBA U MPAKTUUECKOE MPUMEHEHHUE: ANEKTPUUECKUM 3BOHOK, TEHEPATOP MEPEMEHHOTO
TOKa, JTUHUU JIEKTponepeay.

Lemoncmpayuu

HUccnenoBanne napaMeTpoB KoJieOaTenbHON CHCTEMBI (MPYKUHHBIN HITH MAaTEeMaTUICCKHIA MasTHHK ).

HaOmoienue 3aryxarommx KoineOaHHid.

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJIeOaHUH.

HaGmonenue pezonanca.

CB00OOHBIE JIEKTPOMArHUTHBIE KOJIEOAHNSI.



OcmorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKA W HANPsDKEHHUS OT BPEMEHH) [UISl AJIEKTPOMAarHUTHBIX
KoJIeOaHMil.

Pe3onanc npu mocenoBaTenbHOM COEAMHEHUH PE3UCTOPa, KaTyIIKA HHAYKTUBHOCTH U KOHJIEHCATOPA.

Monens TUHUH 3IEKTpOoTIepe1ad.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomuol

HccnenoBanne 3aBHCHMOCTH TIEpHOJIa MAITBIX KOJIEOAHWH TPy3a HA HUTH OT JJIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne mepeMeHHOTO TOKa B IEMH M3 TOCIEIOBATEIHHO COSTMHEHHBIX KOHICHCATOPA, KATYIIKU H
pesucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUNHbLE 80JIHbL

MexaHn4ecKkue BOJHBI, YCIOBHUS pacupocTtpanerus. [leproa. CKkopocTs pacnpocTpaHeHHS U JITHHA BOJTHBIL.
[Tonepeunsie u mpomonbHBIE BOHEL. UHTEpdepernns n audpakiins MexaHUIeCKAX BOJH.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DONeKTpOMarHWTHBIE BOJIHBL. YCJOBHA H3IIyYEHHUS DIIEKTPOMATHUTHBIX BOJH. B3ammHas opueHTanus
BekTopoB E, B, V B anekrpomarauTHO# BojiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, MPEIOMIICHHE,
noJsIpu3anyst, Judpakuus, naTepdepeHius. CKOpocTh AEKTPOMAarHUTHBIX BOJTH.

[Ixana >meKTpoMarHuTHBHIX BOJH. [[prMeHeHe 31eKTPOMarHUTHBIX BOJTH B TEXHUKE H OBITY.

[IpuHIHAITE pagrocBs3u U TeneBuaeHus. Pagnonokamnms.

DNeKTpOMarHuTHOE 3arpsA3HEHUE OKPYIKAIOIIEeH CPEeIbl.

TexHudeckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI, YIbTPa3ByKOBas
JMAarHOCTHKA B TEXHUKE M MEIUIUHE, pajap, paAnONpHEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus.

Jemoncmpayuu

O6pa3oBaHye U pacpoOCTPaHEHUE MTOTIEPEYHBIX M MTPOIOJIBHBIX BOJH.

Konebmomeecst TeJio Kak HCTOUYHUK 3BYKA.

Ha6monenue otpaxeHns U NpeloMIeHUS MEXaHUYECKUX BOJIH.

Habnronenue narepdepeHnn u nuppakind MEXaHUIECKUX BOJH.

3BYKOBOI pe30oHaHC.

HaGuroienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIUIMTYIOM U 4YaCTOTOH KoJicOaHUH.

HccnenoBanre cBOMCTB 3J€KTPOMarHUTHBIX BOJIH: OTpakeHHe, MPeOMIICHUE, TOIApU3anus, JTUQpaKiys,
HHTEpEepEeHIINSI.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpamosinHEiiHOE paclpoCTpaHEHUE CBETa B OJHOpoAHOU cpexae. Jlyu csera.
ToueuHblil ICTOYHUK CBETA.

Otpaxkenne cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHMiA B IITIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3akOHBI MpEJOMJICHMs cBeTa. AOCOJIOTHBIM MMOKa3aTesib npeiaomicHus. [lomHoe
BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroil MOJIHOr0 BHYTPEHHETO OTPayKeHUsI.

Hucniepcus cBera. CloxkHBIN cocTas Oenoro ceera. L[BeT.

Cobupatomue u pacceuBaromye JUH3bL. ToHKas 1rH3a. POKYCHOE PacCTOSIHUE U ONTHYECKas CHjla TOHKOU
muH3bl. [locTpoeHne wn300pakeHWH B COOMpArOIIMX W paccemBarommMx JuH3ax. Dopmyna TOHKOW JIMH3BL
YBenuueHue, 1aBaeMoe JIUH30M.

[Ipenenpl NPUMEHUMOCTH TEOMETPHUYECKON ONITHKH.

BonroBas ontuka. MaTepdepenius ceeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOMIOACHUS MAKCUMYMOB
Y MUHHMYMOB B HHTep()EepPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. JudpaknponHas pemérka. Y ClioBue HaOIOIeHUS TIaBHBIX MAaKCUMYMOB TTPH TIaJICHAH
MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Monspuzanus ceera.

TexHuueckue yCTpOWCTBA M TMPaKTHYECKOE NPUMEHEHHE: OYKH, Jymna, (oToamnmapar, MPOEKIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PENIETKA, TIOISPOHI.

Lemoncmpayuu

[IpsamonuneliHOE pacipocTpaHeHHE, OTPasKeHHUE U MpeoMiieHHe cBeTa. OnTHYecKre NpuOopEI.

[TonHOE BHyTpeHHEE OTpaxkeHHe. Mozenb CBETOBOIA.

HccnenoBanne cBoiicTB M300paKeHUH B TMH3aX.

Mojenu MUKpOCKOIIa, TEIECKOIA.

HaGmonenune natepdepernun crera.

Habnronenune audpaxumu csera.

Habnronenue aucnepcun ceera.

[Tosryuenue criekTpa ¢ MOMOIIBIO TPU3MBL.



[TonyueHue criekTpa ¢ MOMOIIBIO TUGPAKITHOHHON PELIETKH.
Habmonenue monspusaiuu cBera.
Yuenuueckuii sxcnepumenm, nabopamophuvie pabomol
N3mepenne mokazaTens MpeIoMIIeHHs CTEKIa.
HccenenoBanre cBOWCTB H300paKEHUH B JTMH3AX.
Hab6monenue nucrepcuu cBeTa.
Pa3znen 6. OcHOBBI clieMAJIbHON TEOPHH OTHOCHUTEILHOCTH
I'paHHLIBI NPUMEHUMOCTH KJIACCUYECKOM MeXaHHUKU. [1oCTynaThl criennaabHON TEOpPUHU OTHOCUTENBHOCTH:
WHBapUAHTHOCTH MOJYJISi CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTENFHOCTH DHHINTEHHA.
OTHOCUTENFHOCTH OTHOBPEMEHHOCTH. 3aMeJIeHHe BPEMEHH U COKPAIIIEHUE JITHHEI.
DHeprus ¥ UMITYJIEC PESITUBACTCKOM YaCTHIIBL.
CBsI3p MacCHI C SHEPTHEH U UMITYJIECOM PESITUBUCTCKON YaCTHIIBI. DHEPTUS MTOKOSI.
Paznen 7. KBanToBas ¢pusuka
Tema 1. Inemenmol K6AHM OG0 ONMUKU
®oronsl. Popmyna [lnanka cBs3u 3HEpTUN (OTOHA C €T0 YACTOTOW. DHEPTHUS M UMITYIIhC (POTOHA.
OtkpeiTHe u uccnenoBanre Gorodddekra. OmbITel A. I'. CroneroBa. 3akonsl poTodddekra. YpaBHeHHE
Oiamreiina mst Gorodddekra. «KpacHas rparumay dhoTodrddexra.
Hasnenue ceera. OnbiThl I1. H. JleOGenena.
XHUMHUYECKOE ACHCTBUE CBETA.
TexHuueckue ycTpoiicTBa M MpakTHYeCKoe NpUMeHeHHe: (POTo3IeMeHT, (poTomaTInK, COTHEUHas: OaTapes,
CBETOUO/.
Jemoncmpayuu
®oro3(PekT Ha yCTaHOBKE ¢ IMHKOBOM TIACTUHOM.
HUccnenoBanue 3akoHOB BHEIIHETO (hoToaddekra.
Cgeronuon.
ConHeuHast Oarapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Omnbitel Pe3epdopna mo paccesHuto o -uactuil. [lnanerapHas Mojelb aToma.
[ocrynaret bopa. Usnydyenue u mormnomieHue (OTOHOB TPH TEepexojie aToMa ¢ OJHOTO YPOBHS DHEPTrUH Ha
npyroii. Bunsl criektpoB. CriekTp ypoBHEH SHEpTrUM aToMa BOAOPOAA.
Bomnuossie coiicTBa yacTtuil. Bomusl e bpoitna. KopoyckyasspHO-BOJIHOBOH Ayaau3M.
CrioHTaHHOE Y BBIHYKJIEHHOE U3JTy4eHUE.
TexHuyeckue ycTpoicTBa M NMPAKTUYECKOE NMPHUMEHEHHE: CIEKTPaJbHBIA aHaIN3 (CHEKTPOCKOI), Jla3ep,
KBaHTOBBI KOMIIBIOTED.
Lemoncmpayuu
Mouens onbita Pesepdopna.
Onpenenenne IIMHBI BOJIHBI JIa3epa.
Habmonenne muHeHyaThIX CIIEKTPOB U3TYUYESHMS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol
HaGmonenne nuHeyaToro crexTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTHI, JIOKa3bIBAIOIINE CIIOKHOCTh CTpOeHUs sapa. OTKPBITHE PaluOAKTHBHOCTH. OTBITHI
Pesepdopna mo onpenenennto cocraBa paJoaKTUBHOTO n3nydeHus. CBolicTBa anb(da-, 6era-, raMMa-u3TydeHusl.
BrusiHue pagroakTHBHOCTH Ha KUBBIE OPTaHU3MEL.
OtkpeiTHE TpoTOHa W HeWTpoHa. Hykinonnas wmozpens sapa ['elizenOepra—lBanenko. 3apsn sipa.
MaccoBoe uucino sapa. 130Tonsl.
Anbda-pacnan. DIEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. I'amma-u3myyeHune. 3aKOH paJloaKTHBHOTO
pacnana.
DOHeprus cBs3M HyKJIOHOB B sape. SAnepHsie cuibl. Jledext macch sapa.
SAnepHsle peakuuu. [lenenne u cuHTE3 sAEp.
Anepupnii  peaktop. Tepmosimepubiii cunTe3. [IpoOieMbl W NEPCHEKTHUBHI SACPHOH SHEPrETHKH.
OKOJIOrMYECKUE acTIeKThI sIEPHON SHEPIreTHKH.
OnemeHTapHbIE YacTULbI. OTKPBITHE TO3UTPOHA.
MeTto 161 HAOMIOJICHHUS U PETUCTPAIIMH DIEMEHTAPHBIX YACTHII.
dyHaaMeHTaNnbHBIE B3aUMOCHCTBYSA. ENMHCTBO (DM3MYECKOW KapTHHBI MHPA.



TexHuuecKkue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHNE: T03UMETP, kamepa BUIIbcOHa, sIEPHBIN peakTop,
aToMHasi bomba.

Jemoncmpayuu

Cu€TunK NOHM3UPYIOIMNX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomuol

HccenenoBanre TpeKoB YacTHII (ITO TOTOBBIM (hoTOrpadusm).

Pa3znen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPUIUKHT

Oramsl pa3BUTHS acTpoHOMUH. [IpuKiIamHoe 1 MEPOBO33PEHUECKOE 3HAUCHUE AaCTPOHOMHUHL.

Bun 38é3nH0T0 Heba. Co3Be3nus, sIpKue 3BE3/bI, IIAHETHI, UX BUIUMOE JIBIDKEHUE.

ConHeuHas cucrema.

Comamne. ComueyHass akTUBHOCTh. Mcrtounmk »sHeprum ComHma W 3BE3A. 3BE3MB, WX OCHOBHBEIC
XapakTepucTukh. JlmarpaMma «CHeKTpadbHBIA KJIACC — CBETUMOCTBY». 3BE3MBI TJIABHOW IOCIENOBATEIHHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTBY» IS 3BE3]] TJIABHOM ITOCIIENOBATEIHHOCTH. BHyTpeHHee cTpoeHHe 3BE3.
CoBpeMeHHBIE MTPEICTABICHUS O POUCXOXKIACHUH 1 3BOFOIH CONHIIA U 3BE3/. DTaIlbl )KU3HU 3BE3I.

Mneunsiii [lyte — mHama ['amaktuka. [lomoxxenne u nBmxenne Comnna B ['amaktuke. Twmbl ramakTuk.
Pagnoranaktuku u xBazapsl. YEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenune Beenennoit. 3akon Xa06ma. Pazberanme ramaktuk. Teopust bonbmoro B3phIBa.
PenukroBoe uznyuyeHue.

Macmrrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaGmtonenust HEBOOPYKEHHBIM TJ1a30M C  HCIOJB30BAHUEM KOMIIBIOTEPHBIX TPWIOKEHUN Ui
OIIpeNieNieHUs TOJIOKECHUsSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
HOJTyLIApHsL U IPKUE 3BE3/BL.

Hab6mronenus B Teneckon Jlynsl, mnanet, Mieunoro [lytu.

Oo6o0maromee NOBTOPeHUE

Ponb ¢u3uku M acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIHMAIBHON M STHYECKOH cdepax
JeSITENIBHOCTH YeJI0BEKa, pOjib U MEeCTO (PH3MKH M aCTPOHOMHH B COBPEMEHHOU Hay4yHOW KapTWHE MHpa, POJb
¢usnyeckoii Teopun B (OPMUPOBAHUHU MPEACTABICHUN O (PU3UYESCKONH KapTHHE MHpPa, MECTO (HU3UYSCKOU
KapTHHBI MHpa B 00IIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTABICHHUH O MPUPOJIE.

MesknpenMeTHble CBA3U

Uzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C YyYETOM COAEp)KaTEIbHBIX
MCKIIPEAMCETHBIX CBSI3el C KypCaMu MaTEMAaTUKHU, 6HOJIOFI/II/I, XUMHH, reorpa(blzm U TEXHOJIOTHH.

Meowcnpeomemuvie noHamus, CBI3aHHBIE C U3yYEeHHEM METOJI0B HAYYHOTO TO3HAHUS: SBJICHHE, HAYIHBIN
¢axT, runote3a, Gusndeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJICHHE, DKCIIEPUMEHT, MOJICIMPOBAHHE, MOJEIIb,
H3MEpeHHe.

Mamemamuxa: perieHue CUCTEMBI YpaBHEHHUH, TPUTOHOMETpHUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI M MX MPOEKIIUN HAa OCH KOOPIMHAT, CJIOKEHHE
BEKTOPOB, TPOU3BOJIHBIC AIIEMEHTAPHBIX (PYHKINHN, TPU3HAKHA MOIO0US TPEYroILHUKOB, OMPE/eNIEHUE TLTOMAIN
IJIOCKHUX QUryp u 00bEMa Tel.

buonozus: snexTpudeckue SBIECHUS B XKUBOW NMPHUpOJE, KoieOaTeNnbHbIe NBUKEHUS B JKUBOH TPUPOJE,
ONTUYECKUE SIBICHUS B )KUBOU MIPHUPOJIE, IEHCTBUE PAJUAIlNU HA KUBBIE OPTaHU3MEI.

Xumus: CTpOGHHE aTOMOB UM MOJEKYIN, KPHUCTAJUIMYecKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa30BaHUs KPUCTAJUTMYECKON PEIETKH, CIIEKTPAILHBINA aHAIN3.

T'eoepagpusa: marHUTHBIE TIONMIOCA 3€MITH, 3aJIeKH MArHUTHBIX pyA, (OTOChEMKA 36MHON NOBEPXHOCTH,
npeacKa3aHue 3eMJIETPSICEHUH.

Texnonozcus: TMHUM 3IIEKTPOIEpead, TeHepaTOp NEPEMEHHOTO TOKA, AJIEKTPOJBUTATENb, WHIYKIIMOHHAS
reYb, pajgap, paIuonpuéMHHUK, TeIEBU30p, aHTeHHa, TenedoH, CBYU-nieus, MpOeKIIMOHHBIN ammapar, BOJIOKOHHAs
OIITHKA, COJTHEYHAas Oarapesl.

2. INIJNIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA TIPOT'PAMMBI 1O ®PU3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA30OBAHUA



OcBoenne ydebHOoTrO TIpenMera «Pu3nKa» Ha YPOBHE cpeAaHero oomero oOpazoBanus (6a30BBId YPOBEHB)
JOTHKHO 00ECTIEYUTh TOCTHKEHHE CIIEAYIONUX JTHYHOCTHBIX, METAIIPEIMETHBIX U IPEMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHMs y4deOHOro mpeamera «Du3ukay IOIDKHBI OTpaXkaTh TOTOBHOCTH U
CHOCOOHOCTH 00yUaIOMmINXCsl PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3ULUEH TUIHOCTH, CUCTEMOM
LEHHOCTHBIX OPUEHTAINH, TO3UTHBHBIX BHYTPEHHUX yOEKICHUH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM [IEHHOCTSIM
poccHiickoro 00lIecTBa, PAaCHIMPEHUE >KU3HEHHOTO OIBITA M OMBITAa JACATEIFHOCTH B TPOLECCE pealn3aluu
OCHOBHBIX HAaIlpaBJIEHUH BOCIIUTATEIbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTD TPAKIAHCKON MO3MIUK OOYYaIOUIErocsi KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro oodiecTsa;

MPUHATHE TPAAUIUOHHBIX 00IEYETOBEUECKUX TYMaHUCTUYECKUX U IEMOKPaTHIECKUX LICHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO NESITEIBHOCTh B MHTEpEcax TPa)KAaHCKOrO OOIIEecTBa, y4acTBOBATh B
caMoyIpaBJIeHUHU B 00pa3oBaTeIbHOI OpraHu3alum;

yMEHHUE B3aWMOJCHCTBOBATh C COLUHUAIBHBIMH WHCTUTYTAMH B COOTBETCTBHHM C WX (YHKOUSAMH U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOI IeATENBHOCTH;

2)IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTH POCCUHCKON TPAXKAAHCKON HICHTUYHOCTH, IATPUOTH3MA;

HEHHOCTHOC OTHOHMICHUE K IOCYJAapCTBCHHBIM CUMBOJIAM, NJOCTUIKCHUAM pOCCHfICKHX y‘-IéHI)IX B O6J'IaCTI/I
(U3UKU U TEXHUKH;

3)AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIMIO W NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPAIBHO-
HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B JIEATEIILHOCTH YUEHOTO;

OCO3HaHUE JTUYHOTO BKJIAJa B IIOCTPOCHHUE YCTONUMNBOTO Oy TyIIETO;

4)3cTEeTUYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (U3NIECKOU
HayKe;

5)TpynoBoro BocnuTaHMs:

WHTEpEeC K pa3nu4yHbIM chepam mpodeCCHOHAEHON AeATEIhbHOCTH, B TOM YHCJIE CBA3aHHBIM C (DH3UKOW U
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHEIM BBIOOp Oymymiedl mpodeccun W peann30BBIBATH COOCTBEHHBIC
KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JIacTH (PU3UKHU Ha MPOTSIKEHUH BCEH
KU3HU;

6)3K0J10rMYEeCKOr0 BOCIMTAHUS:

c(hOpPMUPOBAHHOCTh JKOJIOTHYECKON KYyIbTYpHl, OCO3HAaHHME TJIO0AJHHOTO XapakTepa HKOJIOTUIECKHX
mpooieM;

IUIAHUPOBAHUE U OCYIIECTBIICHHE JIEHCTBHUI B OKPY’KAIOIIEH Cpeie Ha OCHOBE 3HAHUS IIeJIe YCTOWYHBOTO
Pa3BUTHS YEIOBEUYECTBA;

pacIMpeHne OmbITa JeSTENTFHOCTH SKOJIOTUYECKOW HAIMPaBIEHHOCTH HA OCHOBE WMEIOUINXCS 3HAHWN I10
¢usuke;

7)IleHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS (PH3MUYECKON
HAyKU;

OCO3HaHUE IIEHHOCTH HAayYHOW NIeATENbHOCTH, TOTOBHOCTh B MpOIlecce M3ydeHUs (PM3UKH OCYIIECTBIATH
IMMPOCKTHYIO U UCCIIEAOBATCIIBCKYIO JACATCIIBHOCTh MHANBUAYAJIbHO U B I'PYIIIIC.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBepPCcaJbHbIC yYeOHbIe NeliCTBHA

BazoBrble jjornueckne geicTBus:
- CaMOCTOSITEIbHO (POPMYITHPOBATEH M AKTYAIU3UPOBATh MPOOJIEMY, pacCMaTpPHBAaTh €€ BCECTOPOHHE;
- OIPEAEIATh LETH IEATENBHOCTH, 33/1aBaTh NapaMeTPbl U KPUTEPUU UX TOCTHKEHMUS;
- BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSIX;



- pa3pabaTeiBaTh IUIaH peEUICHUS NpobJaeMbl C Y4€TOM aHalM3a HMEIOIMUXCS MAaTepHalbHBIX U
HEMaTepUaNbHBIX PECYPCOB;

- BHOCHUTb KOPPEKTHUBBI B JIEATECIIBHOCTh, OLEHUBATh COOTBETCTBHE PE3YNbTATOB LEISAM, OLICHUBATh PUCKU
MOCNIEACTBUN AESATEIBHOCTH;

- KOOPAMHHUPOBATh Y BBINOJHATH PadOTy B YCIOBUSAX PEaJbHOr0, BUPTYAIbHOTO U KOMOMHHPOBAaHHOTO
B3aMOJCHCTBHSI;

- pa3BUBATh KPeaTUBHOE MBIIUICHUE NIPU PEIICHHH )KU3HEHHBIX TPOOIIeM.

BazoBble ucciefoBaTeIbCKHUE NeHCTBUA:

- BJIaJIeTh HAYYHOH TEPMUHOJIOTHEH, KITIOUEBBIMH MOHATHAMHU M METOAaMHU (PU3MYECKOI HAYKH;

- BIaJeTh HaBBIKAMHM y4eOHO-HMCCIEJOBAaTENbCKOW M MPOEKTHOM MAEATENBbHOCTH B 00jacTd  (U3HKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY MOWCKY METOAOB pEHICHUs 3a1ad (hU3NYecKOro
coJiepKaHus, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHMUS;

- BJIaJI€Th BUAAMU AEATEIBbHOCTH IO MOIYYEHUIO HOBOI'O 3HAHMS, €r0 MHTEPIpPETALNH, IPEeoOpa30BaHUIO U
IIPUMEHEHUIO B Pa3IMYHbIX Y4YeOHBIX CHUTyaLUsAX, B TOM 4YHCIE IIPU CO3JAaHUU YYEOHBIX IPOEKTOB B
007acTi GU3HKHY;

- BBISBJISITh IPUYMHHO-CIIEACTBEHHBIE CBA3H M aKTyaJIM3UPOBATh 33/a4y, BBIBUTATh TUIIOTE3Y €€ pelIeHHUs,
HaxOIWTh APTyYMEHTHI AN JOKa3aTeldbCTBA CBOMX YTBEPXKACHHM, 3a7aBaTh INapaMeTpsl U KPUTEPUHU
pelIeHus;

- aHAJIM3UPOBATh TIOJIyUEHHBIE B XOJ€ pEIIeHUS 3aJaud pe3yJbTaTbhl, KPUTHUYECKH OIIEHHWBATh HUX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSAX;

- CTaBUTh U (HOPMYIHPOBaTH COOCTBEHHBIC 3aJa4d B 00pPA30BATEIbHOW AEATEIBHOCTH, B TOM YHCIE NPH
W3yYeHHUN (HU3UKY;

- JlaBaTh OLCHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPHOOPETEHHBIN OMBIT;

- yYMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUYCCKYIO 00JIACTh KU3HEACATEILHOCTH;

- yMEeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeif;

- BBIIBUTaTh HOBBIE UICH, IIpeUIaraTb OpUTHHAIBHBIE IOAXOB] U PELICHHUS;

- CTaBUTh MPOOJIEMBI U 337a4H, AOIMYCKAIOIIUE aJbTEPHATUBHbIC PELICHUS.

PaGora ¢ unpopmanueii:

- BJIaJIeTh HaBBIKAMH MONyYeHHS HHGOpMAMU (U3NIECKOro COAEp)KaHHs M3 MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITETIbHO OCYIIECTBIISATh IIOMCK, aHAlM3, CHCTEMAaTH3alMI0 W HHTEPHpPETalui0 HHGOPMaLUH
Pa3NUYHbIX BUIOB U (GOPM IPEACTABICHUS;

- OLIEHMBATH JIOCTOBEPHOCTH HHPOPMAIIUH;

- HCHOJB30BaTh CPEACTBAa HHPOPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH B PELICHUH KOTHUTHUBHBIX,
KOMMYHHKAaTHBHBIX W OpPTraHW3AIlMOHHBIX 3a/a4 C cOONoJiecHHeM TpeOOBaHU JIPrOHOMHKH, TEXHHKH
0€30I1aCHOCTH, TUTHUEHBI, pPecypcocOepeKeH s, MPaBOBBIX M ITHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30IacHOCTH;

- CO3/1aBaTh TEKCTHI (PU3UUECKOTO COAEPIKaHUs B pa3IMyHbIX (popMaTax ¢ yu€ToM HazHaueHHs MHPOPMALIUH
U 1IeJIeBOI ayIUTOPHH, BEIOMpasi ONTUMANIbHYIO (hOPMY NPEACTABICHUS U BU3YaIU3aLUH.

KoMMyHnkaTHBHBIE YHUBepcaJIbHbIE y4eOHbIe el CTBUA:

- OCYILECTBIIATH OOIIEHHE Ha yPOKax (PU3UKH U BO BHE-YPOUHOM AEATEILHOCTH;

- pacro3HaBaTh NPEANOCHIIKH KOHQIUKTHBIX CUTYalui U CMSTYaTh KOH(IUKTHL;

- Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHNEM SI3BIKOBBIX CPEJICTB,;

- MMOHUMATh ¥ UCIO0JIb30BaTh IPEUMYILIECTBA KOMaHIHON U MHIUBHUyaIbHOH paboOTHI;

- BBIOMpATh TEMATHKYy W METOJIbI COBMECTHBIX AEWCTBUHM C y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
Ka)XI0r0 WieHa KOJUIEKTHUBA;

- MPUHUMATH €I COBMECTHOW JeSTeNbHOCTH, OPTaHWU30BBIBATH W KOOPAWHUPOBATH JAEUCTBUS TO €&
JOCTHIKEHHIO: COCTABIIATH TUTaH JEHCTBUM, PACIIPEIENATh PO C YIETOM MHEHHH YYaCTHUKOB, 00CYX/IaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- OIIEHMBAaTh KAa4eCTBO CBOEro BKJIaJa W KaXKJIOTO YydYaCcTHHKAa KOMAaHAB B OOMMIA pe3yJbTaT IIo
pa3paboTaHHBIM KPUTEPHSIM;

- npeajgaraTb HOBBIE INPOEKTHI, OLEHMBATH WAEH C TO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HaYNMOCTH;

- OCYILECTBIIATH MO3UTUBHOE CTPATETNYECKOE TIOBEJICHNE B PA3JIMYHBIX CUTYaLUAX, IPOSABISATH TBOPUECTBO U
BOOOpaKeHUE, OBITH MHUIIUATUBHBIM.



PerynasiTuBHbIe YyHUBepcalbHbIe yueOHbIe AeiicTBUS
Camoopranuzanusi:
- CaMOCTOSITEIBHO OCYIIECTBIISATh ITO3HABATEIBHYIO NESTEIBHOCTh B 00JacTH (HU3MKH W aCTPOHOMUH,

BBISIBIISITH ITPOOJIEMBI, CTABUTH U (POPMYJINPOBATH COOCTBEHHBIE 3a1a4H;

- CaMOCTOSITEIIbHO COCTAaBJIATh IUIAH PEIICHWA PAcU€THBIX M KA4EeCTBEHHBIX 3ajJad, IUIAH BbHIIIOJIHEHUS

MPAKTUIECKOH PabOTHI C YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTCHUH;

- JlaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

- pacimmpsATh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

- JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILCHHUE;

- OLIEHMBATh IPUOOPETEHHBIN OIIBIT;

- croco0cTBOBaTh (POPMHUPOBAHHUIO M TPOSBICHUIO 3PYIAUINH B 00NAacTH (DH3HUKH, IMOCTOSHHO ITOBBIMIATH

CBOI1 00pa30BaTENBHBINA U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLUOHAJILHbII HHTEJIEKT:
- JaBaTh OLIEHKY HOBBIM CHTYyalUsiM, BHOCHTH KOPPEKTHBBI B JAEATENBHOCTb, OLICHUBATh COOTBETCTBHUE
pe3yIbTaTOB LEIIM;
- BJaJeTh HAaBBIKAMH TIIO3HABATENLHOW pe(IeKCMH Kak OCO3HAHUSl COBEPIIAEMBIX JEHCTBUA H

MBICJIMTENBHBIX MTPOLECCOB, UX PE3yIbTATOB U OCHOBAHMIA;

- HCTONB30BaTh NPUEMBI pedIeKCUH IJIs1 OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHNUS;
- YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIECHUS [0 X CHHKCHUIO;

- IIPUHUMAThL MOTHUBBL U apI'yMEHTHI APYTUX IIPU aHAJIN3€ PE3YIbTATOB NE€ITEILHOCTH;
- MIpUHUMATh 06651, IIOHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,

- [IPUHUMATH MOTHBBI U apTYMEHTBI APYTHX MPH aHAJIN3€ PE3YIbTAaTOB ACATEILHOCTH;
- MIPU3HABATh CBOE MPABO U MPABO APYIUX HA OIIMOKH.

B mpouecce mocTmXKeHUs] JUYHOCTHBIX DPE3YJIBTATOB OCBOCHMS MPOrpaMMbl MO (HU3UKE A YPOBHSA
cpeanero oOmero oOpa3oBanusg y OOy4aroIIMXCS COBEPIICHCTBYETCS OSMOLMOHAIBHBIA  WHTEIUICKT,
MPEoNaraloui CYOPMUPOBAHHOCTS!

CaMOCO3HAHMS, BKJIIOYAIOIIEI0 CIIOCOOHOCTh IIOHMMAaTh CBOE 3MOIMOHAJIBHOE COCTOSIHUE, BUAETh
HaIpaBIIeHUs PA3BUTHS COOCTBEHHOI SMOIIMOHAIBHOM chepsl, ObITh yBEepeHHBIM B cebe;

CaMOpEryJIMpOBaHus, BKJIOYAIOLIETO CaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJCHNE, CIOCOOHOCTh aJaNTHUPOBATHCS K SMOLMOHAIBHBIM HM3MEHEHHSIM W IPOSABIATH T'MOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBALMM, BKJIIOYAIOMIEH CTPEMJICHHE K JOCTW)KEHHIO LEIM U YCHEXy, ONTHMHU3M,
WHUIWATUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXO0Js1 U3 CBOUX BOSMO)I(HOCTeﬁ;

SMITATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHANBEHOE COCTOSIHUE JIPYTHX, YUYUTHIBATH €ro MPH
OCYIIECTBICHUHU OOLICHHUS, CHOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHHIO;

COIMAJIBHBIX HABBIKOB, BKJIHOYAKOIUX CHOCOGHOCTL BBICTpanMBaTb OTHOWICHHA C APYTUMU JIHOAbMH,
3a00TUTHCS, MPOSIBIIATH MHTEPEC U Pa3pemarb KOH(DIUKTHI.

HNPEJMETHBIE PE3YJIbTATDI

K xonmy oOydenuss B 10 knacce mpenMeTHblE pe3ynbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPaXKaTb
c(OPMHUPOBAHHOCTD Y OOYYAIOLINXCS] YMEHHIL:

JeMOHCTPHUPOBATh Ha IpUMeEpax poJib U MecTo HU3nKu B HOPMHUPOBAHMH COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTH, B IPAKTUYECKOH NESITEIbHOCTH JIFOICH;

YUUTBIBATh TPAaHULBl OPUMEHEHUs M3YYEHHBIX (HU3MYECKMX MOJEJeH: MaTepHajbHas TOYKa,
WHepLHaIbHas cCUcTeMa 0TcuéTa, aOCOIOTHO TBEPIOE TEJIO0, MACATBHBIH a3, MOJEIN CTPOSHHUS Ta30B, KUIKOCTEH
1 TBEPIBIX TEJ, TOUCYHBIN AEKTPUIESCKUH 3apsi PU pelieHNH GU3NIECKUX 3a/1a4;

pacno3HaBaTh (u3MYecKHe SIBICHUS (IPOLECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETHYECKOW  TEOpUM  CTPOCHUS  BEUIECTBA M DIEKTPOJMHAMUKU: pPAaBHOMEPHOE H
PaBHOYCKOpEHHOE NPSAMOJIMHEIHOE IBMKEHUE, CBOOOIHOE MaJCHUE TEN, JBIKEHHE [0 OKPYKHOCTU, MHEPLUS,
B3auMojeicTBue Tei, nuddysns, OpOyHOBCKOE IBM)KEHHE, CTPOSHHE KMIKOCTEH M TBEPABIX TeJ, U3MEHEHHUE
00bEéMa TeN NMpH HarpeBaHuM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, HCIapeHHe, KOHICHCALWs, IUIABJICHHE,
KpUCTaI3aLusl, KANIEHNE, BIaKHOCTh BO3/lyXa, MOBBIIICHHE JaBJICHHUS ra3a MPH €ro HarpeBaHUHM B 3aKPHITOM
cocyle, CBA3b MEXIY IapamMeTpaMd COCTOSHHA Ta3a B H30MpOLEccax, AJIEKTPU3alus Tes, B3aUMOACHCTBHE
3apsI/oB;

ONMCHIBATh MEXaHUYECKOE JABIKCHHME, HCIONb3ysd (U3NYecKue BEJIMYMHBI: KOOpAMHATA, IIyTh,
nepeMeIleHne, CKOpOCTh, YCKOPEHHE, Macca Tena, CHJIa, UMITYJIbC Tela, KHHETHUECKasi SHEPTusl, HOTeHInaIbHAS



SHEpTHsl, MeXaHudeckas pabora, MeXaHHYeCcKasi MOIIHOCTh; TIPH ONHCAHWH TPABUIILHO TPAKTOBATh (DU3UUCCKHUIA
CMBICIT HCHOJB3YEMbIX BEIMYUH, WX O003HAYCHUS W EIUHHUIBI, HAXOTUTH (OPMYIIBI, CBS3BIBAIOIIUC JAHHYIO
(DU3NYECKYIO BETHYNHY C IPYTUMH BEJTMYUHAMU;

OIMCHIBATh M3YYCHHBIC TETIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SIBIICHUS, UCTIONB3YS (DU3NUECKUE BEITMUUHBL:
JaBlicHHE Ta3a, TeMIeparypa, CpeqHsss KHHETHYeCKash OSHEPrHs XAOTHYECKOTO JBIDKCHHS MOIEKYJ,
CpeJHEKBaJ[paTHYHAs CKOPOCTh MOJICKYJ, KOIMYECTBO TEIUIOThI, BHYTPECHHSS OHEprus, pabora rasa,
KO3 PHIUEHT TOJE3HOTO NEHCTBUS TEIUIOBOTO JBUTATENS, IPH OMHMCAHUU MPABUIILHO TPAKTOBATH (DU3UUECKHUIA
CMBICIT HCHOJB3YEMbBIX BEIHMYWH, WX O0O3HAYCHUS W CIUHHUIBI, HAXOMUTHh (OPMYIIBI, CBSA3BIBAIOIIUC JAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMH BEJTHYHHAM;

OIMCHIBATh H3YUYCHHBIC JIICKTPUYECKUAE CBOMCTBA BEIIECTBA M DJICKTPUYECKUE SIBICHHS (TPOIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIMYUHBL: DICKTPUYCCKUHA 3apsj, SJICKTPUYECKOE IoJie, HANpsHKEHHOCTh TOJS,
MOTEHIINAN, PA3HOCTh IMOTCHIIMAIOB; MPH ONMCAHHUU MPABHIBHO TPAKTOBATH (BH3MUECKHIA CMBICI HCIOIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS M CIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIONINE JNAHHYIO (PH3HUYECKYIO BETHUUHY C
JPYTUMH BEINIHHAMU;

aHAJM3UPOBATh (PU3UUECKUE MPOIECCHI U SBJICHUS, HCIOIb3Ysl (DU3NYCCKUE 3aKOHBI U MPUHIIMITBL: 3aKOH
BcemupHoro Tsarotenus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHEHHS MEXaHHMUCCKOW JHEPTHH, 3aKOH
COXpaHCHHUS UMITYIIbCA, MIPUHIIKIT CYTIEPIIO3UIAN CHJI, TIPUHIIUT PABHOIIPABUS WHEPIMATBHBIX CHCTEM OTCUETA,
MOJICKYJISIPHO-KUHETHYECKYI0O TEOPHIO CTPOCHHS BEIECTBA, T'a30BbIC 3aKOHBI, CBS3b CpEIHEH KHHETHYECKOM
SHEPTUU TEIUIOBOTO ABIKCHUS MOJIEKYJ ¢ a0CONIOTHOW TeMIIepaTypol, MEpBBIi 3aKOH TEPMOAMHAMHKH, 3aKOH
COXpaHEHUS AIIEKTPUUECKOrO 3apsija, 3akoH KylloHa, pu 3TOM pa3nuvaTrh CIOBECHYIO (POpMYIHPOBKY 3aKOHA,
€ro MaTeMaTHYECKOEe BBIPAYKEHUE U YCIOBUS (TPaHUIbl, 00JIacTH) IPUMEHUMOCTH;

O6BHCH$1TB OCHOBHBIC TIPHUHIIUIIBL ILGP'ICTBHSI MallluH, HpI/I60pOB U TEXHHNYCCKUX YCTpOﬁCTB; pasinyaThb
YCIIOBHS UX 0€30IaCHOTO UCTIOJIb30BAaHUS B TIOBCCHEBHOM JKU3HH;

BBIITOJIHATE 3KCICPUMCHTBI IO HCCJIICAOBAHHIO (bI/I3I/I‘ICCKI/IX SIBJICHUN U IIpoOLCCCOB C HMCIIOJb30BaHHUECM
MPSMBIX W KOCBCHHBIX HW3MEPEHHUH, NMpU ASTOM (OPMYJIMPOBATh MpoOJieMy/3aadyy W THUIOTE3y Y4eOHOro
AKCIIEPUMEHTa, COOUPaTh YCTAHOBKY W3 MPEIJIOKEHHOIO0 00OpYJAOBaHUs, MPOBOAMTH OMBIT M (HOPMYIHPOBATH
BBIBOJBI,

OCYIICCTBIATL IPAMBIC W KOCBCHHBIC U3MCPCHUA (bI/ISI/I‘-IeCKI/IX BCJIMYUH, IPHU IOTOM BI)I6I/IpaTB
ONTUMAaIBLHBIN CHOCO6 HU3MEPCHHUA U UCIIOJIb30BATh U3BCCTHBIC METOABI OLICHKHU HOI‘peIHHOCTeﬁ H3MCpCHHﬁ;

HCCIICO0BATh 3aBUCUMOCTU MEKIY (I)I/I?)I/I‘-ICCKI/IMI/I BCJIMUMHAMU C HUCIIOJIb30BAHUEM IIPAMBIX I/I3M€pCHI/II71,
NpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3YJIbTATHl IOJyYCHHOW 3aBUCUMOCTH (U3NYECKUX
BCJINYHH B BUJIC TaGJII/IH u Fpa(i)I/IKOB, JACJIaTh BBIBOAKI 110 pE3YyJIbTaTaM HUCCIICAOBAHUA

coOmoaaTh mpaBwia 0e30MacHOr0 TpyAa MpPH MPOBEACHUHM HCCIEAOBAaHMKH B paMKax Yy4eOHOro
IKCIIEPUMEHTA, yU4eOHO-HCCIICA0BATEIbCKON U TPOCKTHON EATEIILHOCTA C HCIOJIb30BAaHHUEM H3MEPHUTEIBHBIX
YCTPOUCTB 1 1ab0paTOpHOTO 000Dy IOBAHNUS;

peliaTth pacuéTHbIC 3aJaYd C SIBHO 3a/JIaHHOM (DM3MYECKOW MOJICNBIO, MCIONIb3Ys (PU3UUYECKHE 3aKOHBI H
MPUHIUIIBI, Ha OCHOBC aHaliu3a YCJIOBHA 3aJadyun BLI6I/IpaTI) (1)I/I3I/I‘IGCKYIO MOACIb, BBIACIATH q)HSPI‘-IeCKI/Ie
BEIMYMHBI W (OpMyJbl, HEOOXOAMMBbIC Uil €€ pelleHHs, MPOBOJUTH pacu€Tbl W OICHWBATh PEATbHOCTD
MOJYYCHHOT0 3HaUCHUS (PU3UUCCKOW BEINIHUHBL;

pelaTh KauyeCTBEHHBIC 33J]aud: BBICTPAHBATH JIOTUYECKH HEMPOTHMBOPEUYHMBYIO IIETIOYKY PACCYKACHUH C
OTIOpOY Ha N3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIESCKHE SBICHUS,

HCTOJIb30BaTh MPH PENICHUN YYeOHBIX 3a/1a4 COBPEMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTHHU JJIsl TIOUCKA,
CTPYKTYPHUPOBAHUS, WHTEPIPETAMH U TPEACTABICHHUS Y4eOHOW ¥ HAYYHO-TIOMYJISAPHOW HWHPOPMAIUH,
MOJYYCHHON M3 Pa3InYHbIX HCTOYHUKOB, KPUTHUYCCKH aHATM3UPOBATH MOJTy4aeMyr0 HHPOPMAIIUIO;

MPUBOIUTH TPUMEPHl BKJIaa POCCHUCKUX W 3apyOC)KHBIX YUYEHBIX-QHU3MKOB B pa3BUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

WCIOJIb30BaTh TEOPETUIECKHE 3HAHUS 10 (PU3UKE B IMIOBCEIHEBHOM KU3HU JIJIsl 00ecTieueH s 0€301aCHOCTH
Mpu OOpaIeHnH ¢ TPUOOPAMU U TEXHUYECKUMHU yCTPOUCTBAMM, JIJISi COXPAHEHUS 3JI0POBBS U COOIIOACHUS HOPM
AKOJIOTHYECKOTO TTOBEJICHUS B OKPYIKAIOIICH Cpe/ie;

paboTtaTh B TPyIIEe C BHIIOIHEHWEM pPa3IMYHBIX COIMALHBIX POJICH, IIAHUPOBaTh PabOTy TPYIIIEI,
paIMOHANBHO paclpeAeNsTh OOS3aHHOCTH U IUIAHWPOBATh JAESTEIHLHOCTh B HECTAHNIAPTHBIX CHUTYAIUsAX,
aJICKBaTHO OLIEHUBATh BKJIA]] KQXKJIOTO U3 YYaCTHUKOB IPYIIIBI B PEUICHHE PACCMATPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiiacce mpeaMeTHBIE pe3ylibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPa)KaTb
c(hOPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHHIA:



JEMOHCTPHPOBATh Ha IPUMEpax poJib U MecTo (HU3HUKU B (POPMHUPOBAHIH COBPEMEHHON HAYYHOU KapTHHBI
MHpA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B IPAKTUUECKOHN JIESITENIbHOCTH JIIOJIEH, IIEJIOCTHOCTh U
€IMHCTBO (PU3MUYECKON KapTHHBI MHUPA;

YYHATHIBATh TPAHUIIBI MPUMEHEHUS M3YyYEHHBIX (DU3MUECKUX MOJENeN: TOUSUHBIA DJIEKTPUUECKUH 3apsl,
Jy4 CBETa, TOUSUHBI HCTOYHHK CBETA, SAEpHAs MOENb aTOMa, HYKJIOHHAS MOJENTb aTOMHOTO SIpa MPH PEeIIeHUH
(bm3uIecKux 3amad;

pacrio3HaBaTh (GU3MUSCKHE SBICHUS (TIPOIECCHI) M OOBSICHATh UX Ha OCHOBE 3aKOHOB JICKTPOAMHAMHUKH H
KBaHTOBOW (DM3WKH: DIIEKTPHYECKasi MPOBOJAMMOCTH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEHCTBUS
TOKa, B3aMMOJICHCTBHUE MArHUTOB, DIEKTPOMArHUTHAS WHAYKIHA, JEHCTBHE MAarHUTHOTO TOJS HA MPOBOIHUK C
TOKOM W JBIXKYIIUICS 3apsfl, dJIEKTPOMArHWTHBIE KOJEOAHWS W BOJHBI, NPSIMOJHWHEHHOE paclpoCTpaHEeHHE
CBETa, OTpaXXEHHE, MpelloMiieHHe, WHTepdepeHrs, MudpakIus W TONIpHU3alHsS CBETa, IHCIIEPCHs CBETa,
tdhortoanextpuaeckuit d3ddekt (Gporoaddekrt), cBeTOBOE NTaBICHHE, BOSHUKHOBECHHE JIMHEHIATOTO CIEKTpa aToMa
BOJIOPOIa, ECTECTBEHHAS M ICKYCCTBEHHAS PAJINOAKTHBHOCTH;

ONHCHIBATh M3YYCHHBIE CBOICTBA BemecTBa (IMEKTPHUUYECKHE, MAarHUTHBIE, ONTHYECKHE, AIIEKTPHUIECKYIO
MIPOBOAMMOCTb PA3TMIHBIX CPEJ) U DIEKTPOMATrHUTHEIE SIBIEHUS (IIPOLIECCHI), HCTIONB3YS (PM3NIECKHIE BETHINHBL:
JNEKTPUYECKHUIA 3apsijl, CHJa TOKa, DJIEKTPHYECKOE HANpsHKEHHE, JJIEKTPUYECKOE COMPOTHUBICHHE, Pa3HOCTH
MOTEHIINANOB, JJIEKTPOJBIKYIIAs CHJIA, padoTa TOKa, WHIYKIUS MArHUTHOTO TIOJs, cuia Ammepa, cuia
JlopeHma, WHIYKTHBHOCTh KAaTYyIIKHW, SHEPTHS AIIEKTPHYECKOTO W MAarHUTHOTO TIOJeH, TMepHoj W dYacTtoTa
KoJeOaHni B KoJIeOAaTeIbHOM KOHTYpE, 3aps] M CHJla TOKa B IMPOIEcce MAPMOHHUYECKHX AJIEKTPOMArHUTHBIX
Konebanuii, (HOKyCcHOe pacCTOsSHHE W ONTHYEeCKas CHWJIa JIMH3BL, TpPU OMUCAHWUHM MPAaBHILHO TPAKTOBATh
(1)1/13H‘I€CKHI71 CMBICJI UCITOJIb3YEMBIX BCJIMYUH, UX O603Ha‘lCHI/I5{ " €AMHHUIBI, YKa3bIBaTh q)OpMy.TII)I, CBsA3bIBAIOIIINEC
JaHHYIO (PU3MUECKyIO BEIMUUHY C APYTUMHU BEJIMUHMHAMU;

OIMUCBIBATHL M3YUCHHBLIC KBAHTOBBLIC SABJICHHA W IMPOLICCCHI, UCIIOJIb3YA (I)I/I3I/I‘IGCKI/IG BCJIMYMUHBI: CKOPOCTH
AIIEKTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPIUs U UMIYNbC (HOTOHA, MEpUO] TOoIypacnaa,
OHEpPrusd CBA3M ATOMHBIX AACP, HPHU ONHMCAHUHN MPAaBHUIIBHO TPAaKTOBATb (bPI?;I/I‘ICCKHf/i CMBICJI HUCIIOJIB3YCMbIX
BCIIMYHH, UX O603Ha‘ICHI/I$I 1 CIUHUIBI, YKAa3bIBATh (bOpMy.TII)I, CBA3BIBAIONIUEC TAaHHYIO (1)I/I3I/I‘-ICCKYIO BCJIMYMHY C
APYTUMU BCIIMUYNHAMU, BBIYUCIIATE 3HAYCHUC (I)I/I3H‘IGCKOI>'I BCJIMYHUHDBI,

AHAJIM3UPOBATH (I)I/I3I/I‘IGCKI/IC IMPOLCCChI U ABJICHUA, UCIIOJIB3Y (1)H3I/I‘ICCKI/IC 3aKOHBI U NPUHIMUIIBI: 3aKOH
Owma, 3aKOHBI MTOCTIEIOBATENFHOTO U MapaljielbHOrO COSAMHEHHs MPOBOIHUKOB, 3akoH J[xoyns—JIenna, 3akon
AIIEKTPOMAarHUTHONW WHIYKIUH, 3aKOH MPSMOJMHEHHOTO PaclpoCTpaHEHUsI CBETa, 3aKOHBI OTPAKCHHs CBETA,
3aKOHBI MPEIOMIICHHS CBETa, ypaBHeHWEe ODHHIITEWHa A GoTodddeKTa, 3aKOH COXpPaHEHUS SHEPTHH, 3aKOH
COXpaHECHHUS HUMITYJbCA, 3aKOH COXPAHEHWS JJIEKTPUYECKOTO 3apsja, 3aKOH COXPAaHEHHs MacCOBOTO 4YHCIA,
nocTyJatel bopa, 3aKkoH paJoakTHBHOTO pacnajia, Ipy 3TOM pa3inyaTh CJIOBECHYIO ()OPMYITHPOBKY 3aKOHA, €T0
MaTeMaTHYECKOE BhIpaKeHHE U YCIOBUS (TPaHHULIbI, 001aCTH) MPUMEHUMOCTH;

OIPEACIATL HAIlPpaBJICHHUE BEKTOpAa MHAYKIMHW MAarHUTHOI'O ITOJIA MPOBOAHUKA C TOKOM, CHJIBLI AMHepa u
cunel JlopeHua;

CTPOMTH U ONKCHIBATh N300pakeHNE, CO3/IaBaeMoe TNIOCKUM 3epKaJioM, TOHKOH JINH301;

BBITTOJIHATE 3KCICPUMCHTBI IO HCCJICAOBAHHIO (bI/ISI/I‘IeCKI/IX SIBICHUN U IIpoHecCCOB € HMCIIOJIb30BaHHUEM
MPSIMBIX W KOCBEHHBIX W3MEpPEHUil: MpH 3TOM (GOPMYJIHpPOBaTh MpoOiieMy/3a1ady M THUIOTE3y y4eOHOTo
AKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYAOBaHUS, MPOBOAUTH OMBIT M (POPMYIHPOBATH
BEIBO/IBI,

OCYIIECTBJIATh TMPSAMBbIE ¥ KOCBEHHBIE U3MEpEeHHs (U3NYECKHX BEIWYWH, TpPH HTOM BBIOMpATH
ONTUMAJTBHBIH CITOCO0 M3MEPEHUS U UCTIOIh30BATh N3BECTHBIE METOIbI OIIEHKH MOTPEITHOCTEN H3MEPEHHIA,

WCCIIEIOBATh 3aBHUCUMOCTH (DM3MUYECKUX BEIUYHH C KCIIOJIB30BAaHHWEM NPSMBIX WU3MEPEHHH: TPH ITOM
KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yNbTATHI MOJTYYSHHON 3aBUCUMOCTH (PH3NYECKHUX BEIHYWH B BUJIC
TabyuI ¥ rpauKoB, JAeNaTh BEIBOJIBI IT0 PE3yJIbTaTaM UCCIICIOBAHUS;

coOmonare mpaBuia 0e30MacHOTO TpyAda MPH TPOBEACHUM MWCCIEAOBAaHMKA B paMKax Yy4eOHOro
9KCHEPUMEHTa, Y4eOHO-HCCIEeAOBATEIbCKON U NMPOEKTHON AEATEJBHOCTH C HCIOJBb30BAaHUEM H3MEPUTEIBHBIX
YCTPOHCTB U J1aOOpaTOPHOro 000PYy0BaAHMS;

pemaTs pacuéTHhIe 33a4H C SIBHO 3aJaHHOM (M3MUECKOW MOJENbIO, HCHOJb3Yys (pHU3HUYECKHe 3aKOHBI U
MPUHIMITBEI, HA OCHOBE aHaIM3a YCIOBUS 3aJadd BBIOUpPATh (U3NYECKYI0O MOJEb, BBLICIATh (PU3UYECKUC
BEIMYMHBI W (POpMyJbl, HEOOXOAMMBIE I €€ pELICHUs, MPOBOIUTH Pacu€Tbl M OLECHUBATh PEATbHOCTD
MOJTYYEHHOT0 3HaueHHs (PU3NUECKON BEIINUHUHBL;

pemaTh KayecTBEHHbIE 3a[Jaud: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUYHMBYIO LIETIOUYKY PACCYKACHUH ¢
OIIOpOY Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBICHHUS,;



WCTIONB30BaTh TPY PEIICHUH YYEOHBIX 3a7]ad COBPEMEHHBbIE MH(OPMAIIMOHHBIE TEXHOJOTHH IS TTOMCKA,
CTPYKTYPHPOBaHUS,
MOJTy4eHHON U3 PAa3INYHBIX NCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOIYIaeMyl0 HHPOPMAIIHIO;

UHTEpIpEeTalli W TPEJACTaBICHUs YYeOHOW | HAYYHO-TIOMYJISIPHOW WH(OpMAIUH,

OOBSICHATH MPHUHLHUIBI ACHCTBUS MAIIWH, TPHUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3iU4aTh YCIOBUS HX
0€3011acHOr0 NCIIOJIB30BAHMS B TOBCETHEBHOW KU3HU;

MIPUBOJUTh TPHUMEPHI BKJIAJa POCCHICKUX W 3apyOEKHBIX YUYEHBIX-(M3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

HCTIONTb30BaTh TEOPETUIECKHE 3HAHUS 10 (PM3HKE B MOBCETHEBHOM KU3HU IJIs1 0OecTieueHus] 0€30IaCHOCTH
Mpu OOpaIlleHn: ¢ MPUOOPaMU U TEXHHYECKUMH yCTPOUCTBAMH, JIJISI COXPAaHEHUS 3[IOPOBBS U COOIIOICHUS HOPM
9KOJIOTHYECKOTO TTOBEIEHUS B OKPYIKAIOIIEH Cpe/ie;

paboTtaTh B TpyIIe C BHIIOTHEHWEM DPA3IHYHBIX COIHAIBHBIX POJIEH, IIAHUPOBaTh PabOTy TPYIIIEI,
paIioHANBHO pacTIpeAensTh OOA3aHHOCTH U IUIAHUPOBATh MAESITEIHHOCTh B HECTAHJAPTHBIX CHTYaIlUsX,
aJIeKBaTHO OLIEHUBATh BKJIA]] KQXKIOTO U3 YIaCTHUKOB IPYIIIHI B PEUICHUE PACCMAaTPUBAEMOM MTPOOIEMBI

3. TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
Neo Koa-so | KOI'BO | 35ekrponnbie (uudposbie)
HaumeHnoBaHue pa3jesioB M TeM MPOrpaMMbl K/
/o 4acos p o0pa3oBaTeJIbHbIE PecypChl
Paznea 1.OU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa ¥ METOIbl HAYYHOTO MTO3HAHUS 2 bubmorexa [IOK
' https://m.edsoo.ru/7f41bf72
Wroro mo pazngemy 2
Paznen 2.MEXAHUKA
bu6nmnoreka IJOK
21 Kunevaruka > https://m.edsoo.ru/7f41bf72
Bbu6nunoreka IJOK
22 Jluramiia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPAaHEHHS B MEXaHHKE 6 ! bubmorexa [IOK
' https://m.edsoo.ru/7f41bf72
Wroro mo paznemy 18 1
Paznea 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMOJIMHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPHH 9 bubmorexa [IOK
' https://m.edsoo.ru/7f41bf72
bubmoteka [IOK
32 OcHOBHI TEpMOAMHAMHIH 10 https://m.edsoo.ru/7f41bf72
33 ArperatHele cocTosiHUS BemecTBa. da3oBble 5 1 Bbu6nunoreka IJOK
' TIEPEX0JIbI https://m.edsoo.ru/7f41bf72
HWroro mo paznemy 24 1
Pa3znen 4.9JIEKTPOJIMHAMUKA
bubmoteka [IOK
4.1 D7IeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
492 [TocTostHHBIN AnekTpuYeckuil ToK. Toku B 12 1 Bub6imoreka [IOK
' Pa3IMUHBIX CPEIax https://m.edsoo.ru/7f41bf72
HWroro no pazneny 22 1
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME | 68 3
11 KJIACC
KoJu-Bo
Koua-Bo DyekTpoHHBIE (LM (pPOBLIE)
Ne | HammeHoBaHue pa3/iesioB M TeM MPOrPaMMbI K/p
4acoB o0pa3oBaTeJibHBIE PeCypChI
Paznen 1.9JIEKTPOAUHAMUKA
1 bubmuoreka LIOK
1.1 | MaruuTHOe moje. DneKTpoMarHuTHast nHAyKous | 11 https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

HWroro 1o pazneny 11 1
Paznen 2. KOJIEBAHUS U BOJIHBI
bubmuoreka IIOK
2.1 | MexaHnuueckue U 3J€KTpOMarHuTHbIE Konebanust | 9 https://m.eds00.ru/7f41c97¢
2.2 | MexaHUYeCKHe U 3JICKTPOMArHUTHBIC BOJIHBI 5 1 bubsmorexa HOK
' https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 | Ommixa 10 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24 1
Pa3zaen 3.0CHOBBI CHEIIMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1 | OcHOBBI cICIMATIBLHON TEOPUU OTHOCUTEIBHOCTH | 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
Wroro mo paznemy 4 1
Paznen 4 KBAHTOBAS ®U3UKA
N bubnunoreka [JOK
4.1 | DaeMeHTHI KBAaHTOBOM OITHKHU 6 https://m.eds00.ru/7f41c97c
bu6mmoreka IJOK
4.2 | Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
Bu6nmoreka IJOK
4.3 | Atomsoe anpo S https://m.edsoo.ru/7f41c97c
Wroro mo paznemy 15
Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
1 Bu6nmoreka IJOK
5.1 | DneMeHTHI aCTPOHOMHUU U acTPOPUIUKU 7 hitps://m.edsoo.ru/7f41c97c
Wroro mo paznemy 7 1
Paznen 6.0BOBIHIAIOIIEE IOBTOPEHUE
Bu6nmoreka IJOK
6.1 | Obodmaromee nosropenne 4 https://m.edsoo.ru/7f41c97c
Wroro mo paznemy 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 4
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