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(ymaepoicoeHo npuxazom Oupekmopa uKovl
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nast ooyqyaromuxes 10 — 11 knaccon
Cpok 0CBOEHHSI MPOTpaMMBbI: 2 TO/a

(c ucnonvzosanuem 060pyoosanus yeHmpa 00pPaA306aHUA eCMeCnEeHHO-HAYUHOU U MexXHOo102u1ecKoil nanpasiennocmei « Touka pocmay)

c. Tpomrkoso 2025 r.



MMOSICHUTEJIbHASA 3AITMCKA

[Mporpamma no ¢usrke 6a30BOro ypoBHsS Ha YpOBHE CpeAHEro oduiero oOpa3zoBaHMs pa3paboTaHa Ha OCHOBE IOJOKEHHH M TPeOOBAaHHMH K pe3yJibTaTaM OCBOEHHS OCHOBHOU
oOpazoBarenbHO# nporpaMmsl, mpeactaBieHHbIXx B PT'OC COO, a Taxke ¢ yuéroM QenepaibHOH pabouel mporpaMMbl BOCIUTAHHS M KOHIEIIIMH TIPENoJaBaHus y4eOHOTO Ipeamera
«Dm3mka» B 00pa3oBaTeNbHBIX opraHuzanuiax Poccuiickoit denepanun, peann3yrnMX OCHOBHBIE 00pa3oBaTelbHBIE MPOrpaMMbl, nporpamMbl Bocrmtanus MBOY JIBunckas COLLI
Ne28.

Jlannas nporpamma cocraBiieHa Ha ocHoBe YMK: Anre6pa. Makaperues FO.H. (7 — 9)

Hcnonp3yemble yueOHMKH M3naTenbeTBa «IIpocBerienune»:

Yueonuku:

«Anredpa » 7 kmacc Makapsraes F0.H., Munmok H.I'., HemkoB K.W. u np. / [Tox pemakmueit TenskoBckoro C.A.

«Anrebdpa » 8 kmacc Makapsraes 10.H., Munmok H.I'., Hemkos K.W. u mp. / Ilox pemaknueit TemsskoBckoro C.A.

«Anredpa » 9 xmacc Makapsraes 10.H., Munmok H.I'., HemkoB K.W. u np. / [Tox pemakmuein Temskockoro C.A.

Yueonuknu coorBeTcTBYIoT ®I'OC 2021 r. X MaTemaTHdeckoe comepikaHHe IO3BOJIET JOCTHYh IUIAHHPYEMBIX pPe3yNbTaToB 0o0ydeHus, mpexycMmoTpeHHBIX ®I'OC 00O,
yTBepkaeHHbIM [Iprkazom MunucrepcrBa npocsemeHus Ne 287 or 31.05.2021 r.

CopeprxaHue mporpamMmel o (HU3UKe HANpaBlIeHO Ha (POPMUPOBAHKE SCTECTBEHHO-HAYYHOM KapTHHBI Mupa oOydaroruxcst 10—11 kmaccoB npu oOyueHun ux Gpusrke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEsATeJIbHOCTHOTO mnoaxoxa. [Iporpamma mo ¢wusuke coorBerctByer TpeboBanusM PI'OC COO K IIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM H
METanpeIMETHBIM pe3yiibTaTaM O0yUeHHs, & TAKIKE YUYUTHIBAET HEOOXOAUMOCTD Pean3aliii MEXIIPEIMETHBIX CBI3el (DM3HKH C eCTECTBEHHO-HAYYHBIMHU YUeOHBIMH IIpeaAMeTamMu. B Helt
OIIPEJICTISIFOTCSl OCHOBHBIE LIEM M3y4YeHUs] (M3MKH Ha ypOBHE CpEIHEro odmiero oOpa3oBaHUsl, IUIAHHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (DPU3MKH: JMYHOCTHBIE, METalpeIMETHBIE,
IpeaMeTHbIe (Ha 6a30BOM ypOBHE).

Opranuszanusi 00pa3oBaTe’IbHON JEATeNbHOCTH MO ydeOHOMY npenmery «®Du3nkay OCYLIECTBISETCS C HCIOJIb30BaHUEM OOOpYJOBaHMSI IIEHTPA E€CTECTBEHHO-HAYy4YHOH H
TEXHOJIOTHUECKOH HanpasieHHocTel «Touka pocTtay.

®u3znka Kak Hayka o Hanbosee OOIIMX 3aKOHAX MIPHUPOJIBL, BRICTYTAs B KAYECTBE yIEOHOTO MIPEAMETa B IIIKOJIE, BHOCUT CYIIECTBEHHbIH BKJIaJ B CHCTEMY 3HAHHN 00 OKpYXaIOIIeM
mupe. llIKkonpHBIH Kype QU3NKHM — CHCTEMOOOPA3YIOINH JUI €CTECTBEHHO-HAyYHBIX Y4eOHBIX NPEIMETOB, MOCKOJbKY (PM3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE ITPOIIECCOB M SIBICHH,
n3ydaeMbIX XHMHEH, Ouonormeid, ¢usmdeckoil reorpadueil m acTpoHOMHeW. lcmonb3oBaHME M aKTHBHOE NpPUMEHEHHE (PU3NYECKMX 3HAHWM ONpenersieT XapakTep W pa3BHTHE
Pa3sHOOOpa3HBIX TEXHOJOTHH B cepe SHEPreTHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, MOJYYEHHs] HOBBIX MaTepHalioB C 3a/JlaHHBIMH CBOMCTBAMHU M JIpyrux. M3yueHune GU3MKH BHOCHUT
OCHOBHOHM BKJIaJi B (pOPMHUPOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpa OOydaromuxcs, B (pOpMHUpOBaHHE YMEHHUI NPUMEHSTh HAYYHBI METOJ IO3HAHUS IIPU BBIMOJIHEHUH UMH
y4eOHBIX HCCIIEOBAHUN.

B ocHOBY kypca (pu3MKH 11 YPOBHSI CpeAHEro 001ero 00pa3oBaHus MOJNIOKEH Pl WAEH, KOTOPble MOXKHO PacCMaTPHBATh KaK HPUHIIUIIBL €10 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBHHM C Hell KypcC SIBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COAEPIKUT MaTepuall U3 BCEX pa3zesioB (pHU3MKH, BKIOYAET KaK BONPOCHI KJIACCHYECKOH,
TaK ¥ COBPEMEHHOH (pHU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeWl MaTepHal Kypca pU3MKU 00beqUHEH BOKPYT (U3MUYECKUX Teopuid. Beaymum B Kypce siBiseTcs pOpMUpPOBaHHE MPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U II0JIE.

Hoes eymanumapusayuu. E€ peanusanus npeanosiaraeT UCIOJIb30BaHNE I'YMaHUTAPHOTO MOTEHIMAaNa (pU3NIYECKON HAyKH, OCMBICICHHUE CBSI3M Pa3BUTHs (DU3MKH C Pa3BUTHEM
o01ecTBa, a Tak)Ke C MUPOBO33PEHUECKHMH, HPAaBCTBEHHBIMHU M 3KOJIOTHYECKUMH ITpo0ieMamu.

Hoes npuxnaonoii nanpaenennocmu. Kypc (U3UKH IpeirosaracT 3HaKOMCTBO C IIMPOKUM KPYIrOM TEXHHYECKHX M TEXHOJIOTHUECKHX IPHIOKEHHH H3Y4YEHHBIX TEOpUil U
3aKOHOB.

Hoes sxonoeuzayuu peannsyercs MOCPEICTBOM BBEJCHHUS DJIEMEHTOB COJIEPIKaHMs, HOCBIIMEHHBIX 3KOJIOTHYECKUM NMpo0IieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEeXHUKU ¥ TEXHOJIOTHH, a TakKe 00CyKICHUS MpoOIeM pallioOHANBHOTO MIPUPOAONOIB30BAHUS H HKOJIOTHUECKOW OE30MTaCHOCTH.

CTrep>KHEBBIMH 3JIEMEHTaMH Kypca (pU3UKH Ha YPOBHE CpPEeIHETO 00IIero 00pa3oBaHMs ABISIOTCS (QU3MUECKHe TeOpuH (POpMHUPOBaHHE MPEICTABICHUI O CTPYKTYPE TOCTPOCHHUS
¢u3mgeckoil Teopuu, ponu (HyHIAMEHTAIBHBIX 3aKOHOB WM NPHHIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPHUPOJE, TPAHUIAX MPUMEHHUMOCTH TEOPHil, JUII OMHUCAHUSA €CTECTBEHHO-
Hay4YHBIX SIBICHUH U TIPOIIECCOB).

CHCTEeMHO- I TETFHOCTHBIN MTOIX0/ B Kypce (QH3UKHU pean3yeTcs MPEeXe BCEro 3a CUET OpraHn3allui SKCIIEPUMEHTANBHON AeATeIbHOCTH o0yyJatormuxcs. s 6a30Boro ypoBHA
Kypca (pU3HMKH — 3TO UCIIOJIb30BAaHUE CHCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padoT, KOTOPhIE B Iporpamme o (u3uke oObeIHMHEHbI B OO
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CIIMCOK YYEHHYECKHMX IPAaKTHYECKHX paboT. BrlneneHue B yKka3aHHOM IIepedHE Ja0OPAaTOPHBIX PadOT, MPOBOAMMBIX Ui KOHTPOJIS M OLEHKH, OCYLIECTBIAETCS Y4aCTHHKAMH
00pa30BaTENBFHOTO TIPOIECca UCXO U3 0COOEHHOCTEH INIAHUPOBAHUS U OCHameHus KabuHeTa ¢usuku. [Ipu 3ToM obecriednBaeTcs OBIafeHne 00yJAIOIIUMUIC YMEHUSIMH POBOJUTH
KOCBEHHbIE U3MEPEHUSI, UCCIIEJI0OBAHNS 3aBUCUMOCTEH (DM3MUECKHUX BEJIMUUH U MIOCTAHOBKY OIBITOB I10 MPOBEPKE MPE/ITI0KEHHBIX THIIOTES.

Bonbioe BHUMaHuE ynenseTcsl peleHNIo pacyETHBIX M KaueCTBEHHBIX 3a1ad. [Ipu aToM /i pacyETHBIX 3a/lad MPHOPUTETOM SBISIOTCS 3a7a4M C SBHO 3aJaHHOW (H3NYecKon
MO/IETIbIO, MTO3BOJISIIOIINE NPUMEHSTh U3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjieia Kypca, Tak U MHTETpUpYs 3HaHUs M3 Pa3HBIX pa3zenoB. /il KaduecTBEHHBIX 3a/1ad
MIPUOPHUTETOM SIBIISIFOTCS 3a/laHHsI Ha OOBSCHEHHE MPOTEKaHUs (PU3MUECKHX SBICHHH M MPOIIECCOB B OKpYXKAroUIel XHM3HH, TpeOylolue BbIOOpa (PM3MYECKOM MOJENH sl CUTYyaluu
MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMU HeJISIMH U3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISTFOTCS:

(opMupoBaHe HHTEPECa H CTPEMIICHHS 00yJaIOIUXCs K HAyYHOMY W3Y4YEHHIO IPUPOIbI, PA3BUTHE MX HHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE NPeCTaBICHUH O HAy9HOM METO/IE ITO3HAHUs ¥ (POPMHUPOBAHHUE HCCIENOBATEIHCKOIO OTHOIICHHUS K OKPYIKAIOIUM SIBJICHUSM;

(opMupOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTaTa H3YUSHUSI OCHOB CTPOCHUS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DH3HKHY;

— (dopMupoBaHUE YMEHHI OOBSCHATDH SBICHUS C UCTIOIb30BaHHEM (HH3MYCCKHX 3HAHMN M HAYYHBIX JIOKA3aTEJIbCTB;

— ($opMHUpOBaHUE NPEACTABICHHI O POIH (GHU3UKH JJIS Pa3BUTHA IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH H TEXHOJIOTHIA.

JocTtikenne 3THX 1eseil odecnednBaeTcs peleHreM ClIeIyIOIHX 3a1ad B IpoIiecce H3yueHus Kypca (PU3MKU Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:

— TPUOOpPETCHUE CUCTEMBI 3HAHUH 00 00UMX (PU3HUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSX, BKIIIOUAs MEXaHUKY, MOJICKYSIPHYIO (DU3UKY, 3JICKTPOIUHAMUKY, KBAHTOBYIO

(U3HUKY M DJIEMEHTHI aCTPOPHU3HUKH;
— (dopmupoBaHre yMEHUI NPUMEHITh TEOPETHYECKUE 3HAHUS JUIsl OOBSACHEHUS (PM3MYECKUX SIBJICHHHA B MPUPOJE M JUIS MPUHATHS NPAKTHYECKUX PEIICHHH B MOBCETHEBHOU

JKU3HU;
— OCBOCHHE CIIOCOOOB PEIICHHS PAa3IMYHBIX 3a7ad C SIBHO 33aJaHHOW (DU3MYECKOW MOJENb0, 3a1ad, MOAPa3yMEBAIOIIMX CAMOCTOSATEIbHOE CO3MaHue (PU3MYECKON MOIenu,

aJICKBATHOM yCJIOBHSIM 3a/1a4H;

— MOHUMaHHe GU3MYECKUX OCHOB M MPUHIIUIIOB ISHCTBHUS TEXHUIECKUX YCTPOHCTB M TEXHOIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPEaY;

— OBIIQJICHHE METOJIAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS M MPOBEICHUS (PU3MIECKUX IKCIIEPUMEHTOB, aHAJIN3a ¥ UHTEPIPETAlud HHPOPMAIIUH, OTPEIE/ICHUs JOCTOBEPHOCTH
MOJYYEHHOTO Pe3ybTaTa;

— CO3/IaHME YCIOBHUIl /ISl pa3BUTHUSI yMEHHI POEKTHO-HUCCIIEI0BATENbCKOM, TBOPUECKON JIESTEbHOCTH.

Mecto yueoHoro npeamMera «@Pu3uka» B y4eOHOM ILIaHe

Ha usyuenwue ¢usuku (0a30BbIi yPOBEHB) HAa YPOBHE CpeHEro o0iero oopaszoanus orsoautcs 134 waca: B 10 knacce — 68 yacos (2 gaca B Henmento), B 11 kimacce — 66 yacos (2

yaca B HEJIEJNIO).



INIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

OcBoeHue yueOHOro mpeamera «®DusuMka» Ha ypOBHE CpeAHEro ooOmero obpa3oBanus (0a30BBIf ypPOBEHB) OOCCICUMBACT JOCTIDKCHHE CICAYIOIIUX JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yILTATOB.

[TnanupyeMble pe3ynpTaThl 1O ydcOHOMY mpeamery «Du3ukay ONMHPAOTCS Ha BEAYIIMC IEJICBhIC YCTAHOBKH, OTPAXKAIOUINEC OCHOBHOW, CYIIHOCTHBIM BKJIAJ H3y4aeMOW
MPOTPaMMEBI B Pa3BUTHE JIMYHOCTU O0YYAIOIIUXCS, UX CITIOCOOHOCTEH ¢ UCTIONb30BaHHEM 000pyaoBaHus IieHTpa «Touka pocTtay.

JJMYHOCTHBIE PE3YJIBTATHI

JIuuHOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «®Dusuka» NODKHBI OTPaXKaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOM
BHYTPCHHEH MO3HUINEH THIHOCTH, CUCTEMOM IIECHHOCTHBIX OPHUEHTAINH, TIO3UTHBHBIX BHYTPECHHUX yOCKICHNHN, COOTBETCTBYIONINX TPATUIIMOHHBIM I[€HHOCTSIM POCCHICKOTO 00IIecTBa,
pacIIMpeHe )KU3HEHHOTO OIBITA U OMBITA EATENBHOCTH B MPOLIECCE PEATTU3ALMU OCHOBHBIX HANPABICHUM BOCIUTATEIBHON AEATENBHOCTH, B TOM YHCJIE B YaCTH!

1. I'paxnaHCKOro BOCMUTAHMSA:

—  cOopMHPOBaHHOCTH I'PAKIAHCKON MOZUIIUH 00YUJAIOMIErocs KaKk aKTHBHOTO U OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

— TIPUHATHE TPAIUIIMOHHBIX 00IIEYETOBEYSCKIX I'YMaHUCTHICCKIX U JEMOKPATHICCKUAX IEHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO JCATEIFHOCTh B HHTEpEcaX IPakJaHCKOTO 00IIeCcTBa, yIaCTBOBATh B CAMOYIIPABICHHUHN B 00pa30BaTeIbHON OpTaHU3ALNY;

— yYMEHHE B3aUMO/ICHCTBOBATH C COI[HAIbHBIMU HHCTUTYTAMH B COOTBETCTBUH C UX (QYHKIUAMHU U Ha3HAYCHHUEM;

— TOTOBHOCTb K TYMAaHUTAPHON U BOJOHTEPCKOU €ATEIbHOCTH.

2. [TaTpMOTHYECKOT0 BOCTIMTAHUSA:

—  ¢(hOpMHUPOBAHHOCTb POCCUICKON TPaXKIaHCKOH UJICHTUYHOCTH, TATPHOTH3MA,;

— IICHHOCTHOE OTHOIICHHE K FOCYAapPCTBEHHBIM CHMBOJIAM, JOCTIKCHHUSIM POCCHACKUX YUEHBIX B 001aCTH (DU3UKH U TCXHUKH.

3. Jlyx0OBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

— c(OpMHPOBaHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITHICCKOTO ITOBEICHHS,

— CIIOCOOHOCTH OLICHMBATH CUTYalUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSCh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJE B JEATCIHHOCTH
Y4E€HOTO;

— OCO3HaHHWE JUYHOTO BKIIa/Ia B TIOCTPOCHUE YCTOHYMUBOTO OYAyIIEro.

4, ICTeTHYEeCKOro BOCIIMTAHUSA:

— 3CTETHYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs 3CTCTUKY HAy4dHOTO TBOPUECTBA, IPUCYIIETO (PU3MYSCKON HAayKe.

5. TpyaoBOro BOCIUTAHUSA:

— HHTEpeC K pasauyHbIM cdepam MpodeCCHOHATBHON MSITEIbHOCTH, B TOM YHCIE CBS3aHHBIM C (DM3UKOW M TEXHUKOHM, YMEHHE COBEpINATh OCO3HAHHBIN BHIOOp Oymymeit
mpo)eCCUu U Peaar30BbIBATE COOCTBEHHBIC )KU3HECHHBIC MIJIAHBI,

— TOTOBHOCTH U CIIOCOOHOCTH K 00pPa30BaHUIO M CAMOOOPa30BaHMIO B 001aCTH (PU3UKK HA MPOTSHKEHUH BCEH JKU3HHU.

6. IKOJIOrMIeCKOr0 BOCITUTAHUS:

—  c(OpMHPOBAHHOCTH FKOJIOTHUECKON KYJIBTYPHI, 0CO3HAHUE TII0O0ANTEHOTO XapaKTepa SKOJIOTHIECKHX MPooIieM;

— IUIAaHUPOBAHHE U OCYLIECTBIICHUE IEUCTBUI B OKPYXKAIOLIEH cpe/ie Ha OCHOBE 3HAHUSI LieJiel YCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA;

— PpacIIMpEHHE ONBITA JCSITEIBHOCTH YKOJOTHYCCKON HAMMPABICHHOCTH HA OCHOBE HMEIOIINXCSI 3HAHUH M0 (PU3HKeE.

7. lleHHOCTH HAYYHOTO MO3HAHHUS:

—  c(hOopMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON HAYKH;

— OCO3HaHHE IIEHHOCTH HAYYHOMU JeSITeILbHOCTH, TOTOBHOCTh B TIpOIlecce N3ydeHUs (PU3UKH OCYIIECTBIISATh MPOSKTHYIO U UCCIIEA0BATEIbCKYIO eI TEIbHOCTh HHIUBUIYATbHO U B
rpymme.

METANPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBbIC yHHBepCATbHBIC y4eOHbIE NeiiCTBUSA
Ba3zoevie nozuueckue oeiicmeusn:



CaMOCTOSTENIFHO (POPMYITHPOBATE M aKTyaJIH3MPOBATh IPo0IeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

OTIPEeNIeNATH I NeATeIHHOCTH, 33/1aBaTh MIapaMETPhl U KPUTEPHUU UX JTOCTHKCHHUS;

BBISIBIIITH 3aKOHOMEPHOCTH U MIPOTUBOPCUHS B PACCMATPUBAEMBIX (PH3HUYCCKUX SIBICHUSIX;

pa3pabaThIBaTh IUIAH PEIICHUSI MTPOOIEMBI ¢ YU4ETOM aHAIHN3a UMCIOIUXCS MaTEPHUATBHBIX M HEMATCPHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JESITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YyIbTATOB LEJSIM, OLICHUBATh PUCKU MOCIEACTBHMA JESATEILHOCTH;
KOOPJAWHHUPOBATH U BHITIONHATE pa00OTy B YCIOBUIX PEANbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BHUBaTh KPEaTUBHOE MBIIIJICHHE NP PEIICHUN KU3HEHHBIX MPOOIeM.

Ba3zoevie uccneooeamenwvckue oeiicmeus.

BJIaf€Th HAYYHOW TEPMUHOJIOTHEH, KIFOUCBBIMY OHITHSIMH M METOIaMH (HU3MUECKOH HAYKH;
BJIaJIETh HAaBBIKAMH y4eOHO-HMCCIIEIOBATENBCKON W MPOEKTHOW AEATENHHOCTH B 00NAacTH (DM3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IOHCKY METOJOB

pemenus 3aga4 CI)PI?.PI‘-IGCKOI‘O CcoaeprKanus, MIPUMEHCHNUIO PA3JIMIHBIX METOAOB IIO3HAHUS,

BJIQACTh BUAAMHU ACATCIBHOCTH IO MOJYYCHUIO HOBOT'O 3HAHMS, €0 MHTCPIIPCTALMH, npeo6pa30BaHH}0 " IIPUMCHCHUIO B PA3JIMYHBIX y‘le6HBIX CUTyallusIX, B TOM YHCJIC IIPU

CO3/1aHUH YUEOHBIX IPOCKTOB B 00JIACTH (PH3HUKHY;

BbIABJIATE NPUIMHHO-CJICACTBCHHBIC CBA3U M AKTyaJIU3UPOBATh 3a/lavy, BbIABUI'aTbh T'MIIOTE3Y eé peUICHUA, HAXOAUTh ApryMCHTHI 1A JOKa3aTCJIbCTBa CBOUX yTBep)K}leHPIﬁ,

3aaBaTh MapaMeTpsl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh IOJIYUYCHHBIE B XOC PEIICHUS 3aJa4y PE3yJIbTaThl, KDUTUUECKH OLICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTH U (HOPMYIIUPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTeNIbHOI €S TEILHOCTH, B TOM YHCIIE TP U3YUECHHH (QU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

YMETh EPEHOCUTH 3HAHMS 110 (Pr3MKE B MPAKTHIECKYIO 00IACTh )KU3HEAESTEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX O00JIacTeif;

BBIIBUT'aTh HOBBIE UJIEH, IPEJIaraTh OPUTUHAIBHBIC IIOAXOIBI U PEILICHUS;

CTaBUTH POOJIEMBI U 3a]1auHl, JOITYCKAIOIINE aTbTePHATUBHBIEC PEIICHHS.

Paboma c ungpopmayueii:

BJIaJICTh HABbIKAMM TOJTYYCHUA I/IH(bOpMaL[I/II/I (bPISI/I‘IeCKOFO COZCPIKAHUA U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATEIILHO OCYHICCTBIIATH IMOUCK, aHAJIN3, CUCTEMATHU3aluI0 1

MHTEPIPETALNI0 HHpOPMALIMK Pa3IMYHbIX BUJOB U ()OPM IPE/ICTABICHHS;

OIIEHUBATh JOCTOBEPHOCTh HHPOPMALIUH;
UCIIOJIb30BaTh CPeICTBa UHOOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PELIEHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 33724 C COOJIOJICHUEM

TpeOOoBaHuUil SPrOHOMHKH, TEXHUKH 0E30I1aCHOCTH, THTHEHBI, PECYPCOCOEPEIKEHHUS, IPABOBBIX U 3TUUECKUX HOPM, HOPM HH(OPMAIIMOHHOMN 6€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOTO COJEPXKAaHUs B pa3IM4HbIX (opmarax ¢ ydy€roM HazHayeHUs MHOOPMALMHM M LEJNEBOM ayAWTOpUH, BHIOMpas ONTUMAaJbHYI (GopMy

MIPE/ICTABIICHUS U BU3YyaJIU3alnH.
KoMMmyHuKaTHBHBIE yHUBepcaibHble yueOHbIe 1eiiCTBUA:

OCYIIECTBIISITH OOIIEHNE HA YPOKax (PU3MKH U BO BHEYPOUHON JESATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKN KOHPIMKTHBIX CUTYaLUH U CMST4aTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOI TOYKY 3PEHUSA C UCIIOIb30BAHUEM S3BIKOBBIX CPEICTB;

MOHUMATH U HCIIOJB30BATh IPEUMYIIIECTBA KOMAaHAHOW N MHANBHYyaJIbHOMN padoThI;

BBIOMpATh TEMATHKY M METOJBI COBMECTHBIX JCHCTBHH C y4ETOM OOIINX HHTEPECOB M BOZMOXKHOCTEH Ka)/I0TO WIEHA KOJJICKTHBA;

IIPUHUMATD 1I€JI1 COBMECTHOM JESITEIbHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUS 10 €€ TOCTHKEHHUIO: COCTABIIATh IIJIaH JEHCTBUI, pacipenessiTh PO ¢ y4ETOM

MHEHHMH YJaCTHUKOB, OOCYX/IaTh pPe3yIbTaThl COBMECTHOH paboTHI;

OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAKIOT0 YYaCTHHKA KOMAaH/IbI B OOIINI pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;
IpeJJIaraTh HOBbIE IIPOEKTHI, OLIEHUBATh UAEH C MO3UIMH HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUUECKOH 3HAUMMOCTH;
OCYIIECTBIISITH HO3UTHBHOE CTPATETHUECKOE MOBEACHHIE B Pa3JIMUHBIX CUTYaIUAX, IPOSBIATH TBOPUECTBO U BOOOpasKeHHE, OBITH MHUIIMATHBHBIM.



PeryasiTuBHbI€ YHHBepCaJIbHbIe yUeOHbIe 1eliCTBUSA

Camoopzanuzayusa:

—  CaMOCTOSITEIBHO OCYIICCTBIISITh IO3HABATEIBHYIO JICATCIBHOCTD B 00JIaCTH (DU3UKU M ACTPOHOMUH, BBISBIISTH MPOOJIECMBI, CTABUTH U (JOPMYJIUPOBATH COOCTBCHHBIC 3a]a4H;

— CaMOCTOSITEJIBHO COCTABIIATH IUIAH PEIICHHS PACYETHBIX M KAUYCCTBEHHBIX 3314, IUIAH BBIMOIHCHHS MPAKTUICCKON pabOTHI C YIETOM HMMCIOIIUXCA PECYypCOB, COOCTBEHHBIX
BO3MO>KHOCTEU U MPEATIOUTEHUN;

— JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

— pacumupsTh paMKd yu4eOHOro MpeaMeTa Ha OCHOBE JIMUHBIX PEANOYTEHHUI;

— JIenaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTh 3a PEIICHHE;

— OLEHWBATH NPHOOPETEHHBIN OTIBIT;

— c1mocoOcTBOBATh (HOPMHUPOBAHMUIO M MPOSBICHUIO SPYIUINA B 00IACTH (GHU3HUKH, IIOCTOSTHHO IOBBIIIATH CBOH 00pa30BaTEIbHBIA 1 KyJIBTYPHBIA YPOBEHB.

CamoKonmpoib, IMOYUOHATLHYLIL UHIMETIEKM:

— J1aBaThb OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTHUBEI B IEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIETSM;

— BIAACTh HABBIKAMH ITO3HABATEIHHON PeIIEKCHHI KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBHI M MBICIHTENBHBIX IPOLIECCOB, HX PE3yIbTATOB H OCHOBAHUH;

—  HCIIOJIb30BaTh NPUEMBI pe(hICKCHUH JIJIs OIICHKH CHUTYAIlUU, BHIOOPa BEPHOTO PEIICHHUS;

— YMETb OLIEHHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIICHUS IO UX CHUKEHUIO;

— MPUHHUMATh MOTHUBBI U apTYMEHTHI APYTUX IIPU aHAJIU3€ PE3yIbTaTOB ACSATEIbHOCTH;

— TMpUHUMATH ceOsl, MOHNMAsi CBOU HEIOCTaTKU U JOCTOMHCTBA,

— MPUHHUMATh MOTHUBBI U apPTYMEHTHI APYTUX MIPU aHAJU3€ PE3YJIbTaTOB ACSATEIbHOCTH;

— TIpU3HABATH CBOE MPABO U IPABO JPYTUX Ha OIIHOKH.

B mpomecce HOCTHKEHHS JMYHOCTHBIX PE3YIBTATOB OCBOCHHUS IMPOTPAaMMBI IO (PH3HMKE UII YPOBHSA CpPEAHErO OO0IIero oOpa3oBaHUSA Y OOYYAIOIIUXCS COBEPIICHCTBYETCS
IMOYUOHAIbHBLI UHMeNIeKm , TIPEITIONIATAIoMNH cOpMUPOBAaHHOCTD:

— CaMOCO3HaHHS, BKIIOYAOMIETO CIOCOOHOCTh TOHMMATh CBOE SMOIMOHANBHOE COCTOSHHUE, BUACTH HANPABICHUS Pa3BUTHA COOCTBCHHOW IMOIMOHAILHOW CQephl, OBITH
YBEpEHHBIM B cele;

— CaMOpEryJIMpOBaHMS, BKIIOYAIOMIETO CAaMOKOHTPOIb, YMCHHE IPHHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHHE, CIIOCOOHOCTh aJalTHPOBATHCS K 3MOIMOHAIBHBIM
HU3MEHCHHSM U MPOSBJSITh THOKOCTh, OBITH OTKPHITHIM HOBOMY,

— BHYTPEHHEW MOTHBAIMH, BKIIOUAIOIIEH CTpeMJIEHHE K JIOCTHKEHUIO LIeJIM U yCTIeXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

— DOMMAaTHH, BKJIIOYAIOIIEH CIMOCOOHOCTh MOHMMATh SMOITMOHAIBHOE COCTOSHUE JPYTHX, YUYHUTHIBATh €r0 MPH OCYIIECTBICHHH OOIIEHHUS, CIOCOOHOCTh K COYYBCTBHIO H
CONEPEKUBAHUIO;

— COIMaJIbHBIX HABBIKOB, BKIIFOUYAIOIUX CITOCOOHOCThH BHICTPAUBATH OTHOILIEHUS C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniatb KOHQIUKTHI.

HPEJMETHBIE PE3YJIbTATBI

K xonmy obyuenus B 10 kiacce npeMeTHbIe pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YYAIOIIMXCS] YMEHHH:

— JIEMOHCTPHpOBaTh Ha NpHMeEpax pojib U MecTo (HU3MKH B (OPMUPOBAHUM COBPEMEHHOW HAay4yHOH KapTWHBI MUpa, B Pa3BUTHH COBPEMEHHOW TEXHHKH W TEXHOJIOTWH, B
MIPAKTUYECKOH eATeTbHOCTH TI0EH;

— YYWTHIBaTh TPAHUIBI PUMEHEHUS M3YYEHHBIX (M3NYECKHX MOJENeH: MaTepuanbHas TOYKA, MHEPIHAIbHAs CHCTeMa OTC4éTa, abCONIOTHO TBEPAOE TENO, WICANbHBIN ras,
MOJIENIN CTPOEHUS Ta30B, )KUIAKOCTEH U TBEPABIX Tell, TOUCHYHBINA EKTPUICCKUN 3aps/] IPU pEIIeHUH (PU3NIeCcKuX 3a/1a4;

— pacmo3HaBaTh (U3UUECKHE SBICHUS (TMPOLECCH) M OOBACHATHP HMX HA OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISPHO-KHHETHYECKON TEOpHH CTPOCHHUS BEIIeCTBA U
ANEKTPOAVHAMUKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE NMPSIMOJHMHEHHOE ABMKEHHE, CBOOOTHOE MaJeHHE Tell, ABWKCHHE MO0 OKPYXHOCTH, WHEPIIHs, B3aUMOACUCTBHE Ted, TuQdy3ns,
OpOYHOBCKOE ABIKCHHE, CTPOCHHE JKUAKOCTEH M TBEPIBIX Tell, N3MEHEHNE 00BhEMa Tell IPH HarpeBaHWH (OXJIAXKICHHUH), TETJIOBOE PAaBHOBECHE, NCTIAPEHNE, KOH/ICHCANs, TIJIaBIICHHE,
KpUCTaJIIIM3alus, KUIIEHUE, BIAXKHOCTh BO3/YXa, IOBBILIEHUE AABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBSI3b MEXAY IapaMeTpaMHu COCTOSIHMS ra3a B M30Ipolieccax,
JNEKTPU3aLUs Tell, B3aUMOJICHCTBUE 3apSI0B;



— ONHKCHIBATh MEXAaHHYECKOE [IBIKECHHE, HCTONb3Ys (DM3MUECKHE BEIWYHMHBI: KOOPAWHATA, IyTh, NEPEMEILICHHE, CKOPOCTh, YCKOPEHHME, Macca Tela, CHia, UMITYJIbC TElna,
KAHETUYECKas 3HEPIHs, NMOTECHIMAalbHAs 3HEPTHs, MeXaHW4eckas paboTa, MEXaHWYECKass MOIIHOCTb; IIPH ONHCAaHWM IIPABHIBHO TPAKTOBATh (PM3UUECKHH CMBICT HCIIOIb3YEMBIX
BEJINYMH, X 0003HAYECHUSI U €JMHUIIBI, HAXOAUTH (hOPMYIIBI, CBS3bIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIUYMHY C APYTHMH BEIUYNHAMUY;

— ONMKCHIBaTh M3YyYCHHBIC TEIJIOBBIC CBOWCTBA TEJl U TEIIOBBIC SIBJICHHS, UCIOJIB3YsS (M3MYECKUE BEIMYMHBL JaBJICHHE ras3a, TeMIIepaTypa, CPeHss KMHETHYecKasl SHeprus
X20THYECKOTO JIBMXKCHUSI MOJIEKYJI, CpEJHEKBaIpaTHYHAsl CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPTrHs, paboTa raza, Ko3(Q(GHUIUEHT MOJIE3HOT0 NSHCTBHUS TEIIOBOTO
JIBUTATEJIs; TIPU ONMCAHUH MIPABUIILHO TPAKTOBATh (PU3NUECKUI CMBICI HCTIOJIB3YEMBIX BEJIMYMH, UX 0003HAYCHUS M €ANHUIIBI, HAXOIUTH ()OPMYIIbI, CBS3BIBAIOIIE JaHHYIO (PH3NYECKYIO
BEJIUYHUHY C APYTUMH BEIUIUHAM;

— ONMKCBHIBaTh U3yUYEHHBIE HIICKTPUUECKHE CBOICTBA BEIIECTBA U JIEKTPUUECKHE SBICHUS (IIPOLECCHI), UCTIONB3YS (PU3MYECKUE BEINUMHBI: SJIEKTP UUECKUN 3apsii, SJIEKTPHIECKOe
0JIe, HANPSDKEHHOCTh OIS, TTOTEHIMAN, Pa3HOCTh MOTCHIMATIOB; IPH ONHCAHWHU NMPABMIBHO TPAKTOBAaTh (DM3MUYECKHUN CMBICI HCIOJIB3YEMBIX BEJIMYUH, X 0003HAUCHUS M CIWHUIIBL
YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOINNE JAHHYIO (PH3NYECKYIO BEMUUUHY C IPYTUMH BETHINHAMI;

— aHAIM3HPOBATH (PH3MUYECKHUE IPOLECCH W SIBICHHS, HCIONB3YS (hM3WYECKWe 3aKOHBI M MPHWHIUNEL: 3akoH BcemupHoro taroteHus, I, II u III 3akomsl Herorona, 3axoH
COXpaHEHMs MEXaHNYECKOH YHEPTUH, 3aKOH COXPaHEHUsI MMITYJIbCA, IIPHHIIMIT CYTIEPIIO3UIINH CHJI, IPUHIUI PABHONPABHUS HHEPIUAIBHBIX CHCTEM OTCUETA, MOJICKYISIPHO-KHHETHIECKYIO
TEOPHIO CTPOCHUS BEIECTBA, FA30BBIC 3aKOHBI, CBA3b CPEIHEH KMHETHIECKOW 3HEPTUHU TEIIOBOTO JIBIKCHMS MOJIEKYN C aOCONIOTHON TEMIIEpaTypoOM, MEpBBIN 3aKOH TEPMOANHAMUKH,
3aKOH COXPaHEHUsI HJIEKTPUYECKOro 3apsna, 3akoH KyJoHa, mpy 3TOM pasiauyaTth CIOBECHYIO (JOPMYJIHPOBKY 3aKOHA, €F0 MAaTeMaTHUECKOEe BBIPAXKEHUE M YCIIOBHS (TpaHHILbI, 001aCTH)
MMPUMEHUMOCTH;

— OOBICHATH OCHOBHBIE TMIPUHIUTIBI HeﬁCTBHﬂ MallluH, HpI/I60pOB U TCXHHUYCCKUX yCTpOfICTB; pa3janyaTth YCJIOBUA UX 6630HaCHOFO UCIIOJIb30BAaHUA B HOBCCI[HCBHOﬁ JKHU3HU,

— BBIINIOJHATHL 3KCHEPUMCHTBI MO HCCJICIAOBAHUIO (1)1/13I/I‘I€CKI/IX SIBIICHUM U IMMPOUECCOB C HUCIIOJB30BAHUEM IIPAMBIX W KOCBCHHBIX 1/13MepeH1/1171, Inpu 3TOM (I)OpMyJ'II/IpOBaTI)
npoOieMy/3a1auy 1 TUIOTE3y yueOHOTro SKCIepUMEHTa, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000pYA0BaHUS, IPOBOAUTD OIIBIT U (JOPMYJIHP OBAThH BBHIBOABI;

— OCYHIECTBJIATH MPAMBIC 1 KOCBCHHBIC U3MEPCHUA (I)I/I3I/I‘ICCKI/IX BCJIMYUH, IIPU 3TOM BIJI6I/IpaTI> ONTUMAJIbHBII CHOCO6 HU3MEPCHUA U UCIIOJIB30BATh U3BECTHBIC MCTOAblI OLICHKHN
MOTPEIIHOCTEN U3MEPEHUIT;

— HCCIEeNO0BaTh 3aBHCUMOCTH MEXAY (U3MUECKHMH BEIMYMHAMH C HCIIOJIb30BAaHWEM NPSMBIX W3MEPCHUH, NPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJIBTATHI
MOJTY4SHHOW 3aBUCUMOCTH (PM3WYECKUX BEJIMYMH B BUJE TaOJIUI U TpadMIKOB, JIeTaTh BHIBOBI 110 PE3yIbTaTaM HCCIIEI0BaHNUS;

— coOmozaarh mpaBuiia 6€30IIACHOTO TpyJia NPHU MPOBEICHUH HCCIEIOBaHWN B paMKax y4eOHOTO 3KCIEpPUMEHTA, y4eOHO-HCCIIeI0BATENHCKON M MPOEKTHON NEATeNbHOCTH C
UCTIONIb30BAaHHEM M3MEPHUTEIBHBIX YCTPOUCTB U 1a00OPaTOPHOTO 00OPYIOBAHHMS;

— pemars pacu€THbIE 3aJaydl C SBHO 3aJaHHOW (M3MYECKOH MOJENbI0, UCIIONB3Ys (HU3MYECKHe 3aKOHbI M TPUHLMUIBI, Ha OCHOBE aHaNW3a YCIIOBHS 3aJaudl BbIOMpaTh
(bml/mecxy}o MOACIIb, BBIACIATH (1)I/I3I/I‘IGCKI/Ie BCIIMYUHBI U (bOpMyJ'II)I, HCO6X0)II/IMBIC JUIA eé peuieHusA, MnpoBOJAUTH paC‘IéTLI MU OICHHMBATH PCAIBbHOCTH MOJYYCHHOI'O 3HAYCHUA
(u3NYeCKOi BETMYUHEI,

— pemiaTh KayecTBEHHBIE 3a/lauW: BBHICTPAWUBAThH JIOTHYECKH HEMPOTHBOPEUMBYIO LIENOYKY PACCY)KICHUH C ONOPOi Ha M3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3MYECKUE
SIBJICHUS,

— HCIIOJIb30BaTh IPH PELICHUH y4eOHBIX 3a/la4 COBPEMEHHbIE MH(OPMAIOHHBIE TEXHOJIOIHHU IS MOUCKA, CTPYKTYPUPOBAHMUS, HHTEPIIPETALMK U TP eJICTaBICHHs y4eOHOIl 1
HaYYHO-TIOMYJIIPHON MH(OPMAIMH, TOJIYYEHHOH U3 Pa3IMUHBIX HCTOYHUKOB, KPUTHYECKN aHAIM3UPOBATh MOJIydaeMyro HH(opManuio;

— TIPHUBOJWTH NPHUMEPHI BKJIAJA POCCHHCKMX M 3apyOeXHBIX YYEHBIX-(DM3UKOB B PAa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYXKAIOIIEro MHpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

— HCIIOJIb30BaTh TEOPETHUYECKHE 3HAHHS MO (HU3MKE B ITOBCEJHEBHOM KM3HU Ul 0OecredeHust 6e301acHOCTH MPH OOPAIEHUH ¢ IPUOOpPaMHU U TEXHUYECKHMH YCTPOMCTBAMHU,
JUISl COXPaHEHUS 3JI0POBBS M COOJIIOJICHNS] HOPM 9KOJIOTUUECKOTO MTOBECHUS B OKpY)KaloIIeH cpeze;

— paboTaTth B TPyMIIE C BRIIOIHEHUEM Pa3IMYHBIX COIMATBHBIX POJIEeH, IIAHUPOBATh pabOTy TPYIIIHI, PAIIMOHAIBHO PACTIPENIENIATh O0S3aHHOCTH U IUIAHUPOBATH ACATENHHOCTD B
HECTAHAAPTHBIX CUTYallUAX, aACKBATHO OCHUBATH BKJIAJ KaXXA0I0 N3 YYaCTHHUKOB I'PYIIIIBI B PEHICHUEC paCCManHBaCMOﬁ l'lpO6J'I€MI)I.

K konimy o6yuenus B 11 kjacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM yPOBHE JTOJKHBI OTPaXXaTh C(hOPMUPOBAHHOCTD y 00yUaAIOMINXCST YMEHUH:
— JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb M MeCTO (U3UKM B (OPMHUPOBAHHU COBPEMEHHON HAYYHOW KApTHHBI MHpPA, B PAa3BHUTHH COBPEMEHHON TEXHHKH W TEXHOJOTHWH, B
MIPAKTUIECKOH eATETFHOCTH JIOIeH, [IEITOCTHOCT M AMHCTBO (PM3NIECKOI KapTHHBI MUPA;



— YYUTHIBAaTh I'PAHMIBI MPUMEHEHUS M3YyYCHHBIX (U3MUECKHX MOJENCH: TOUCUHBIN IJIEKTPUYECKUH 3apsf, JTyd CBETA, TOUCUHBIH HCTOYHHK CBETA, SACPHAsl MOJEIb aToMa,
HYKJIOHHA5I MOJIEJIb aTOMHOTO s7Ipa MPY pEeNICHNH (PU3NYecKuX 3a1ad;

— pacrno3HaBaTh (U3UUECKHE SIBICHUS (IIPOLECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB DJICKTPOJAMHAMUKH M KBAaHTOBOH (PU3MKH: DIIEKTpHYECKask MPOBOJUMOCTB, TEIUIOBOE,
CBETOBOE, XUMUYECKOE, MATHUTHOE JIEUCTBUSA TOKA, B3aUMOJECHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs UHAYKLHMSA, NIEACTBUE MAarHUTHOIO IIOJIS HA IIPOBOJHMK C TOKOM U JIBHXKYIIHICS
3apsij, AJIEKTPOMAarHUTHBIE KOJIeOaHUsI U BOJIHBI, NIPSIMOJIMHEHHOE paclpoCTpaHeHUE CBETa, OTPAXKECHUE, MpeJoMIIeHHe, HHTepdepeHLs, AMPPaKIMs U NOIIpU3alHs CBETa, AUCTIEPCUs
cBera, oroannekrpuueckuii 3gpdekt (hororddekr), cBeToBOE NaBiIeHNE, BOSHUKHOBEHUE JMHEHYATOrO CIIEKTpa aToMa BOJIOPO/a, €CTECTBEHHAsI M UCKYCCTBEHHAS PaJlHOAKTUBHOCTB;

— ONMKCHIBaTh M3YYEHHbIE CBOWCTBa BeUIECTBA (3JEKTPUYECKUE, MarHUTHbBIC, ONTHYECKHUE, HIEKTPUUYECKYIO MPOBOAUMOCTD PA3IMYHBIX CPeJa) U 3JIEKTPOMArHUTHBIC SIBICHHS
(poriecchl), HMCHONB3YsST (DU3UUECKHE BEIMYMHBL DIEKTPHUYECKUH 3apsifi, CHJIa TOKa, O3JIEKTPUYECKOE HANpSDKEHHE, JIIEKTPUUECKOE COINMPOTHBICHHE, PAa3HOCTh ITOTEHIMAJIOB,
EKTPOABIKYILAS CHiIa, paboTa TOKa, MHAYKIIMS MarHUTHOTO TI0JIs, ciuia AMriiepa, cuina JlopeHna, HHAYKTHBHOCTD KaTYIIKH, S3HEPTHS JIEKTPHYECKOTO ¥ MarHUTHOTO TOJIEH, IEPHO U
JacTOTa KOJIeOaHU B KOJIeOaTeTbHOM KOHTYpE, 3aps]] ¥ CHIa TOKA B MIPOLECCE FAPMOHNIECKUX AIIEKTPOMArHUTHBIX KoJieOaHMH, POKYCHOE pacCTOSHUE U ONTHIECKasl CHiIa JIMH3bL, IPU
OTIMCAHUH IPABUIBHO TPAKTOBAaTh (PU3WIECKUI CMBICT HCIIOIb3YEMbIX BEIWIHH, UX 0003HAYCHUS U €AWHUIBI, YKa3bIBaTh ()OPMYJIBI, CBS3BIBAIONINE AAHHYI0 (PM3UUIECKYIO BEIUUUHY C
JIPYTHMU BETUYNHAMY;

— ONHKCHIBaTh M3YyYCHHBIC KBAHTOBBIC SIBJICHUS M NPOIIECCHI, HCIOIb3Ys (PM3MUECKHUE BEIMYNHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, [UITMHA BOJIHBI M YacTOTa CBETA, SHEPTHUS U
umIyiabc (GOTOHA, MEpUo]| Moiypaciajga, dHepPrus CBSA3UM aTOMHBIX sJep, NPU OMMCAHUU NPABHIbHO TPAKTOBAaTh (PU3MYECKUI CMBICI HCHOJIB3YEMBIX BEIMYHMH, UX OOO3HAYEHHS U
€/IMHULIBI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3MYECKYIO BEIIMUUHY C IPYTUMH BEIMUMHAMH, BBIYHUCIIATH 3HAUCHHE PU3NIECKON BEITMYHMHBI;

— aHanM3UpOBaTh (PU3MUECKHE MPOLECCHl U SBICHUS, MCIONB3Ys (pU3NYecKUe 3aKOHBI M MPHHIMIBL 3aKOH OMa, 3aKOHBI I0CIIEeI0BATEIBHOIO U MapalieIbHOTO COCIUHEHHMS
IIPOBOJHUKOB, 3aKOH J[>koyis—JIeHna, 3aKOH 3JIEKTPOMArHUTHON MHAYKLUU, 3aKOH IPSIMOJMHENHOIO paclIpOCTPAHECHUS CBETA, 3aKOHbl OTPAXXCHMs CBETA, 3aKOHBI IIPEJIOMIICHH S CBETA,
ypaBHeHHe DiiHiTeiiHa 1t GoTorddexTa, 3aKk0H COXpaHEHUS IHEPTHH, 3aKOH COXPAHEHHS UMILYJIbCa, 3aKOH COXPAHEHHUS IEKTPUUECKOTO 3apsiia, 3aKOH COXpaHEHHsI MacCOBOTO YHCIa,
nocTynaTel bopa, 3aKkoH paJMOaKTHUBHOIO pacmaja, NMpU ITOM pa3iudaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €0 MaTeMaTHYecKOe BBIPAXKEHHE U YCIOBHUs (TPaHUIBI, 00IAaCTH)
MPUMEHUMOCTH;

— OIpeJensaTh HAIPaBICHNUE BEKTOPA MHAYKIUY MarHUTHOTO MOJI IPOBOJHHUKA C TOKOM, CHIIBI AMIiepa U cuibl JlopeHna;

— CTPOWTbH W ONMCHIBATh N300pa’keHNE, CO3/1aBaEMOe INIOCKUM 3epKaJIOM, TOHKOH JINH30H;

— BBINOJHATH SKCHEPHUMEHTHI O HCCIICIOBAHUIO (DU3UUSCKUX SIBICHHH M MPOLECCOB C HCIOJIB30BAHHEM IPSMBIX W KOCBEHHBIX M3MEPEHHWH: NpH 3TOM (OPMYIHPOBAaTh
npoOJieMy/3a1auy 1 TUIIOTE3y y4eOHOTro SKCIepUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000pYA0BaHMS, IPOBOAUTD OIIBIT U (JOPMYJIMP OBAThH BBHIBOABI;

—  OCYILIECTBIJISITh NPSIMble U KOCBEHHbIE M3MepEeHHsl (PU3NYECKUX BEINYMH, IIPH 3TOM BBIOMPATh ONTUMANBHBII CIIOCOO M3MEPEHHsT M MCIOJIb30BaTh N3BECTHBIE METOJIbI OLICHKU
HOTPEIIHOCTEN U3MEPEHMUI];

— HCCIeN0BaTh 3aBUCUMOCTH (DPM3UUECKHX BEIUYUH C HCHOJIB30BAaHUEM IPSIMBIX U3MEPEHUIl: MPH 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJbTAThl MOJIY4YECHHOM
3aBUCHMOCTH (PM3MUYECKUX BEJINYMH B BUJIE TaOJIHILl 1 rpaduKoOB, enaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIIEeIOBAHMS;

— coOmomaTh mpaBuia 0€30IaCHOTO Tpyla IPH MPOBEIEHHU HCCIEHOBAHUI B paMKax y4eOHOTO 3KCIEPHMEHTa, y4eOHO-HCCIIEA0BATENbCKOM U MPOEKTHOH IEATENBHOCTH C
UCIIONB30BaHUEM H3MEPHUTEIILHBIX YCTPOICTB U 1a0OpaTOPHOTO 000PYI0BaHUS;

— pemars pacyéTHBIE 3aJaddl C SBHO 3aJaHHOW (M3MUYECKOM MOJENbI0, HCIONB3Ys (HU3MYECKHE 3aKOHbl M TPUHIMIBI, HAa OCHOBE aHAIN3a YCIIOBHS 3ajJaddl BHIOMpaTh
(U3MYECKyI0 MOJIeNb, BBIIENATh (PU3UUECKHE BEIUYMHBI M (OPMYIIBI, HEOOXOIMMBIE ISl €€ PElIeHUs, MPOBOAWUTH PACUETHl M OIEHHBATH PEAJIbHOCTH ITOJYYEHHOTO 3HAYCHUS
(U3NYECKOH BEIMUUHEL;

— pemiaTh Ka4eCTBCHHBIC 3aJ]a4d: BHICTPAWBATh JIOTUYECKH HEMPOTHBOPCUMBYIO LEMOYKY PACCYKICHHU C OMOPOW HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKUE
SIBJICHUS;

— WCHOJB30BaTh MPH PENICHUH YYEOHBIX 33]1a4 COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTHH ISl TIONCKA, CTPYKTYPUPOBAHMSI, HHTEPTIPETAIIUN U TPECTABIEHUST yueOHOU U
Hay4YHO-TIONMYJISIPHON MHPOPMAIUH, TOJTYISHHON U3 pa3uYHBIX NCTOYHUKOB, KPUTHYECKN aHAIM3UPOBATH MOTyIaeMyto HHPOPMAIIUIO;

— OOBSACHATH PHUHIUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3indaTh yCIOBH UX 0€30MaCHOTO UCIIOIb30BAHUS B MMOBCEAHEBHOM JKU3HH;

— TPUBOJIUTH NPHUMEPHI BKJIAJa POCCUHCKHX U 3apyOekKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

— HWCHOJB30BaTh TEOPETHUECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM JKHM3HM JUIsl 0OecTieueHus] 6€30MacHOCTH TIPH OOpaIlieHny ¢ IpudopaMu M TeX HUUYECKUMHU yCTPOMCTBAMH,
JUTS COXPaHCHHS 3JI0POBbSI U COOJFOICHUS HOPM 3KOJIOTHMIESCKOTO MOBEICHUS B OKPYXKAFOIIEH cpele;



— paboTath B TpyMIe C BRIIOTHEHUEM Pa3IMIHBIX COMHMANBHBIX POJICH, IITAHUPOBATh paboTy TPYIIIEI, PAIlOHAIIEHO PACTIPEALIIATE 00S3aHHOCTH U IIAHUPOBATH IEATEIFHOCTD B
HECTaHIAPTHBIX CUTYalUAX, aIcKBaTHO OIIEHUBATH BKJIAJ KaXXIOTO U3 YYACTHUKOB IPYIIIHI B PEIICHUE pacCMaTpHUBaeMO IPOOIIEMBI.



COJEP KAHHUE YYEBHOI'O KYPCA
10 KJIIACC

Pa3gen 1. ®u3znka 1 MeTOABI HAYYHOI0 O3HAHUS

duzuka — Hayka o mpupozae. HayuHsie MeTObI MO3HAHUS OKPYKAIOIIEro Mupa. Pojb aKcriepuMeHTa U TEOpUH B IpoLiecce MO3HAHKS NPUPOIb. DKCIEPUMEHT B (PU3HUKE.

MopenupoBanue (GU3HYECKUX SIBICHUH W mpoueccoB. Haydnele rumore3sl. duznyeckue 3aKOHBI M TEOPHU. ['paHHIBI NPUMEHUMOCTH (PHU3MYECKUMX 3aKOHOB. I[lpuHImMN
COOTBETCTBUS.

Ponb 1 MecTo uzuky B hOpMUPOBAHNH COBPEMEHHON HAyYHOH KapTHHBI MUpPa, B TPAKTHUECKOH e TeTbHOCTH JIF01EH.

Hemoncmpayuu

Amnarnorossle 1 IU(POBbIE U3IMEPUTEIbHBIC TPHOOPHI, KOMIIBIOTEPHBIE TATIHKH.

Paznen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe nBrkeHne. OTHOCUTENBHOCTh MEXaHNIECKOTo IBIDKeHns. Cucrtema orcuéra. Tpaekropus.

[epemernenne, cKOpoCTh (CPEAHAS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTEpPHAIbHON TOUKHM, UX NMPOCKIIMK HAa OCH CHCTEMBI KOOpauHAT. CI0)KeHHE epeMeIleHHN 1
CJIO’KEHHE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE IPSMOJIMHEHHOE IBMXKEHUE. ['paduku 3aBUCUMOCTH KOODJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH M INEpeMEIleHHs MaTepHabHOH TOYKH OT
BpPEMEHU.

CBoboaHOE MajicHue. Y CKOPeHUE CBOOOHOTO MaJCHUS.

KpuBonuneitHoe ABMxkeHMe. J[BIKEHNE MaTepHUaTbHON TOUKU MO OKPYKHOCTH C IMTOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBast CKOPOCTh, IMHEHHas ckopocTs. [lepuon u yactota
oOparenus. LleHTpocTpeMuTensHOe YCKOpEHHe.

TexHuueckue ycTpoHCTBa U MPAaKTHUECKOE MPUMEHEHUE: CIUAOMETP, IBIKEHIE CHApAI0B, IIEMTHBIC U PeMEHHBIC NTepeayn.

Lemoncmpayuu

Mopgenb cuCTEMBI OTCUETa, MIITIOCTPAIHS KHHEMAaTHIECKHX XapaKTEPUCTHK JABHKCHHS.

[TpeoOpa3oBaHue NBMXEHUH C UCTIOIb30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Manenue Ten B BO3AyXe U B pa3pekeHHOM IPOCTPAHCTBE.

HaOmonenue aBmxeHust Tena, OpOIIEHHOTo O YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mMepeHne yckopeHHs CBOOOTHOTO MaJCHHUS.

HanpasneHnue ckopoCTH Ipu ABHKEHHUHU TI0 OKPYXKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaoi

W3yueHne HepaBHOMEPHOTO IBI)KEHUS C IIEIIBI0 OIIPE/IeNICHISI MTHOBEHHOM CKOPOCTH.

HccrnenoBaHue COOTHOIICHUS MEXAY IyTSIMH, MPOIIEHHBIMH TEJIOM 3a IOCIEIOBaTeNbHBIE PaBHBIE MPOMEXYTKH BPEMEHH IPH PABHOYCKOPEHHOM JBIKEHHH C HadaJIbHOI
CKOpOCTBI0, pABHOM HYIIIO.

W3y4yenne ABMKEHUs MIapHUKa B BA3KOH XKHUJKOCTH.

W3y4yenne nBmxeHus Tena, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

punuun otHocutenbHocTH ["anunes. [lepBelit 3akon HetoToHa. MIHepuuaibHble cUCTEMBbI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cuil. Bropoii 3akon Hetorona ans marepuansHoi Touku. Tperuil 3akoH HeloTOHA A1 MaTepUaIbHBIX TOUYEK.

3aKkoH BceMUpHOro TaroteHus. Cuna tsxkectu. [lepBast kocMuueckast CKOPOCTb.

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

Tpenue. Bungsl Tpenust (moxos, ckommkeHus, kadeHws). Cumma TpeHus. Cyxoe Tpenme. Cuma TpeHHS CKOJBKEHHUS M cuia TpeHus mnokos. Kosdoumment tpermsa. Cuma
COTIPOTHUBIICHUS TIPH IBIKEHUH TEJA B )KUAKOCTH WIIH Ta3e.

[ToctymaTtensHOE M BpamaTeIbHOE IBHKEHHE a0COTIOTHO TBEPIOTO Tena.

MoOMEHT cuJTbl OTHOCUTENBHO OcH BpatieHus. [1nedo cumbl. YcnoBus paBHOBecHs TBEPAOTO Teja.

TexHuueckue yCTpoWCTBa U MPAKTUUECKOE MPUMEHEHNE: OAIUIHUKHY, IBUKEHNUE HCKYCCTBEHHBIX CITyTHUKOB.
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Jlemoncmpayuu

SIBneHNE NHEPLMH.

CpaBHEHHE MacC B3aUMOACHCTBYIOUIUX TeI.

Bropoii 3akoH HproToHa.

W3mepeHnue cui.

CrnoxeHue cui.

3aBHCHMOCTH CHJIBI YIPYTOCTH OT Jeopmanui.

Hesecomocts. Bec Tena npu yckopeHHOM NOgbEME U MaICHUH.

CpaBHEHHE CHJI TPCHUS TTIOKOSI, KAUCHHUS M CKOJIBKCHUS.

VYcnoBus paBHOBecHs TBEPAOrO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopsie pabomul

Wzydenue nBmkeHUs OpycKa 1Mo HAaKJIOHHOH IIOCKOCTH.

HccrnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIINX B MPYXKHHE M PE3HHOBOM 00pasIie, OT UX AepOpMannu.

HccaenoBanue ycnoBuid paBHOBECHs TBEPIOTO Tela, UMEIOIIETO OCh BpaLeHHS.

Tema 3. 3akonvl coxpanenusn ¢ mexanuke

Vmnyiasc MaTepHaiIbHON TOUKHM (Tea), CHCTEMbI MaTepHAIbHBIX TOUeK. VIMITYIbC CHIIBI M U3MEHEHUE UMITYJIbCa Tesla. 3aKOH COXPaHEeHUs UMITyJIbca. PeakTHBHOE ABIKCHHUE.

Pabota cribl. MOIHOCTB CHITBL.

Kunernueckas sHeprus MaTepuaibHON Touku. Teopema 00 N3MEHEHHN KHHETHYECKOW SHEPTHH.

[MorennuanbHas sHeprus. [loTeHIManbHas SHEPrust ypyro AeGopMUpPOBaHHON NPYXUHBL. [ToTeHIMaapHas SHEPTUs Tesla BOJIM3U MOBEPXHOCTH 3eMITH.

[MoTeHnManbpHbIe W HEMOTEHIMANbHBIE CHJIBL. CBsI3b PabOTHl HEMOTEHLMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOW YHEPrHH CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHWYECKON
SHEPTUH.

VYrupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHuyeckue ycTpoucTBa U MPAKTUIECKOE IPUMEHEHHE: BOAOMET, KONEDP, MPY>KUHHBIA TUCTOJIET, IBUKEHHUE PAKET.

Lemoncmpayuu

3aKOH cOXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

[lepexox moTeHIMAIBHOM SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

W3yuenne abCcoIIOTHO HEYNPYTOTO yiapa ¢ MOMOIIBIO BYX OAWHAKOBBIX HUTSAHBIX MAsTHUKOB.

HccnenoBanue cBsA3U pabOTHI CHIIBI C K3MEHEHHEM MEXaHWYECKON HEPTHH Tella Ha IPUMEpPE PACTHKEHHUS PE3HHOBOTO JKIyTa.

Pa3gen 3. MoJiexy/isipHas Gu3uKa 4 TEepMOANHAMHUKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJI0)KEHHSI MOJIEKYJIIPHO-KHHETHUECKOI TEOpHH U MX ONBITHOE 000cHOBaHME. bpoyHoBckoe nBrkenue. Juddysus. Xapaktep IBHKEHHS U B3aUMOJICHCTBUS YacTHIL
BelecTBa. Moyienu CTpoeHHs Ta3oB, SKHIKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojeneld. Macca u pasmepsl Mojekys. KonudecTBo BemiecTsa.
[HocTosinHas ABoraapo.

Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana temneparyp Llenscus.

Mopnens uneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETHYECKOH TEOPHH HJIeabHOrOo ra3a. AGCONIOTHAs TeMIeparypa Kak Mepa cpeJHel KMHEeTHYECKOH YHEpPTruu
TEIJIOBOTO JABWKeHus dactwil rasa. [llkama temmeparyp Kembuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon JlanpToHa. M3omporecchl B uaeaabHOM Tase C
ITOCTOSTHHBIM KOJIMYECTBOM BeIecTBa. I padudaeckoe mpeacTaBieHIe H30IPOLIECCOB: H30TEPMa, H30X0pa, M300apa.

Texauueckre yCTpOUCTBA U MPAKTUIECKOE MPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OIBITHI, TOKA3bIBAIONINE TUCKPETHOE CTPOEHHUE BEIIeCTBa, GoTorpaduu MOJIEKYJI OPTaHNUECKUX COSTUHEHHM.

OmnbIThl 10 AU G Y3UH KUITKOCTEH 1 Ta30B.
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Mopnenb OpOyHOBCKOTO ABM)KEHHS.

Mopens onbita LllTepHa.

OnbITH, 10Ka3bIBAOLINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOCHCTBUS.

Mopens, HITIOCTPUPYIOIIas IPUPOAY JaBIECHUS ra3a Ha CTEHKH COCya.

OnbITH, WUTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEATBHOTO ra3a, H30IpPOLECCHI.

Yuenuuecxuii sxcnepumenm, nabopamopHuie padomvi

OmnpeneneHne Macchl BO3/lyXa B KIIaCCHOW KOMHATe Ha OCHOBE U3MEPEHUI 00bEMa KOMHATBI, IaBJICHHS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/y ITapaMeTpaMU COCTOSHUS pa3pexeHHOro rasa.

Tema 2. Ocnogbl mepmoouHamurku

TepMmonmHaMudeckas crucTeMa. BHYTpPEHHSS SHEPrUs TEPMOIMHAMHYECKOW CHCTEMBI W cmocoOsl e€ m3MeHeHHs. KonmdyecTBo TemnoTel u paborta. BHyTpeHHs 3HEprus
OJTHOATOMHOT'O MJEaIbHOTO ra3a. Bupl Teronepeaadn: TEIUIONPOBOAHOCTD, KOHBEKIHSA, H3ITyUIeHHUE. Y IeTIbHAs TEINIOEMKOCTD BemecTBa. KOINIeCTBO TEIIOTH IPH TEILIONEpEaate.

IMonstre 06 agmabarHoM mporecce. [lepBrIii 3akoH TepMoanHaMuky. [IpuMeHeHne mepBOro 3aKOHa TEPMOAMHAMHUKH K M3omponeccaM. ['padudeckas mHTepnpeTanus padoThI
rasa.

Bropoii 3akoH TepMoanHaMukn. HeoOpaTuMoCTh POLIecCcoB B IPUPOIE.

TensoBble MamuHbl. [IpuHIMIBL JEWCTBHS TEIIOBBIX ManiuH. [IpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX MamunHax. KoadduuneHt nmonesHoro aeidcTBus TeruioBoit MammHel. L{ukin
KapHo u ero koauimeHT none3Horo 1eicTBr. DKOIOTHIECKHE TPOOIEeMbI TEIII0IHEPTeTHKH.

TexHuueckue yCTpoHCTBa U IMPAaKTHUECKOE MPUMEHEHHUE: IBUTaTeNlb BHYTPEHHETO CrOPaHus, OBITOBOM XOJIOIMIBHHIK, KOHAUIIMOHED.

Jlemoncmpayuu

V3ameHeHne BHyTpeHHEW SHEPIUM Tejla NPU COBEPLICHUH PabOThI: BBUIET MPOOKU M3 OYTHUIKH MO/ JEHCTBUEM CXKAaTOr0 BO3/yXa, HarpeBaHue 3(upa B JATyHHOH TpyOke myTéM
TpeHUs (BUIC0IEMOHCTpAIHS).

V3MeHeHne BHYTpEHHEH SHEPTHUH (TEMIIepaTyphl) Tela Py TeIuIonepeaade.

OmnpIT M0 aguabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHHBOM).

Mopenu mapoBoi TypOHWHBI, IBUTATENS BHYTPSHHETO CTOPAHMUS, PEaKTHBHOTO JTBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

W3mepenue yaenbHOM TEMmI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusa eeujecmea. Dazosvie nepexoovl

ITapooGpa3zoBanne u KoHAeHcalus. VcnapeHue u kuieHue. AOCOMIOTHasS M OTHOCHUTENIbHAS BIAXHOCTh BO3Ayxa. HacelmeHHBIH map. YenpHas TEIUIOTa HapooOpa3oBaHUS.
3aBHCHMOCTh TEMIEPaTYPhl KUIEHHUS OT JaBJICHUS.

Teépmoe Temo. Kpucramnuueckue u amopdHbie Teaa. AHHU3OTPOIHS CBONCTB KpucTayuioB. JKumakue kpuctauibl. COBpeMeHHbIe Marepuaibl. [lIaBieHHe W KPUCTAILIH3ALMS.
VY nenbHas Teriora miasiaeHus. Cyomumanus.

YpaBHeHHE TEIUIOBOTO OanaHca.

TexHuueckue YCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHE: TUIPOMETP M ICUXPOMETP, KaJOPUMETP, TEXHOJOIHMH MOJYyYEHUs] COBPEMEHHBIX MAaTE€pUalloB, B TOM 4YHCIE
HaHOMAaTePHAaJIOB, 1 HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBolicTBa HaCBILIEHHBIX MTAPOB.

Kunenue npy NOHMKEHHOM J1aBICHUM.

Crioco0bl H3MEpEHHs BIIAXKHOCTH.

Habmnronenne HarpeBaHMA U IJIABJICHUS KPUCTAJUIMIECKOTO BEIECTBA.

JleMOHCTpanys KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamoptsie pabomul

W3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3AYyXa.

Paznen 4. DiekTpoanHaMuKa

Tema 1. Dnexkmpocmamuxa
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OnexTpu3anys Tenl. DIeKTpHUIecKuii 3apsia. JlBa BUIa JIEKTPUIECKHUX 3apsiaoB. [IpOBOIHNKH, AUAIEKTPUKH U MOIYHNPOBOJHUKH. 3aKOH COXPAHEHHMS SJIEKTPHIECKOTO 3apsaa.

Bsammopeiicteue 3apsimoB. 3akoH Kymona. TodewHbIH sieKkTpuuecKuil 3apsn. DJiekTpudeckoe rose. Hampspk€HHOCT 3IeKTpHdYecKoro mojsd. [IpwHIMN cymepHo3uiiun
IMeKTpUYecKuX nonei. JIMHUN HanpspKEHHOCTH AJIEKTPUYECKOTo MOJIS.

Pabora cun anexrpocrariyeckoro nois. [loreHuunan. PazHocTs noteHuanos. [IpoBOAHUKY 1 TUAIEKTPUKH B JIEKTPOCTATHYECKOM IToJIe. J{ianekrpuieckas pOHUIAEMOCTb.

OnexTpoéMkocTh. KoHneHcaTop. DIeKTpoEMKOCTb IUIOCKOT0 KOHJEHCATOpa. DHEPrHs 3apsKeHHOT0 KOHIEHCATOPa.

TexHu4eckue ycTpoiicTBa M IpPaKTHYECKOE IPHMEHEHHE: OJIJIEKTPOCKOI, 3JIEKTPOMETp, OJJIEKTPOCTaTHYeCKas 3alluTa, 3a3eMJICHHE JJIEKTPOIPUOOpPOB, KOHIECHCATOD,
KOIIUPOBAJIbHBIN anmapar, CTpyHHbIN IPUHTED.

Jemoncmpayuu

VYCTpoHCTBO M IPUHLIKIT AEUCTBUS 3IEKTPOMETPA.

BsanMoneicTBie HA3IEKTPU30BAHHBIX TEII.

DNEeKTPUUECKOE I0JIE 3apSKEHHBIX TEl.

IIpOBOIHUKH B 3IEKTPOCTATUYECKOM IOJIE.

OnekTpocTaTH4YecKasl 3alIUTa.

JIMdIEKTPUKHU B 21EKTPOCTATHYECKOM TOJIE.

3aBUCHUMOCTH JEKTPOEMKOCTH IUIOCKOTO KOHEHCATOPa OT IUIONAAX TUIACTHH, PACCTOSIHUA MEXY HUMU U TUBJICKTPUUECKOH MPOHUIIAeMOCTH.

DHeprus 3apsKeHHOI0 KOHEHCaTopa.

Yuenuuecxuii sxcnepumenm, nabopamopnuie padonvi

W3mMepeHue 31eKTpoEMKOCTH KOHEHCATOpa.

Tema 2. ITocmoannslit Inekmpuveckuii mox. Toku ¢ paznuunvix cpeoax

DNeKTpUUECKUil TOK. Y CIOBUS CYILIECTBOBAHHS ANEKTpHUecKoro Toka. Microunuku Toka. Cuina Toka. [TocTOSHHBIN TOK.

Hampspkenne. 3akon Oma a5 yyacTka LEnH.

ONEKTPUUECKOE CONPOTUBIICHUE. Y IENBHOE CONPOTHBIIEHHUE BenlecTBa. [locnenoBarenbHoe, NapanaeabHOe, CMEIIAHHOE COEANHEHHE IPOBOJHHUKOB.

Pabora snekrprueckoro Toka. 3akoH Jxoyns—JIeHna. MOMIHOCTE 3JIEKTPUIECKOTO TOKA.

DJeKTpOBIKYIIAsk CHJIa M BHYTPEHHEE CONPOTHBICHNE CTOYHNKA ToKa. 3akoH OMa JUIst TOSTHOH (3aMKHYTOMH) anekTprudeckoit nenu. KopoTtkoe 3ambIkaHue.

ONeKTpOHHAs MPOBOAUMOCTD TBEPABIX METAIIIOB. 3aBUCUMOCTb CONPOTUBIIEHUS] METAIIIIOB OT TeMnepaTrypbl. CBEpXIpOBOJUMOCTb.

DnekTpudecKuii ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CoOCTBEHHAs M MPUMECHAst IPOBOJIMMOCTS MOJTYIIPOBOAHUKOB. CBoiicTBa p—N-niepexoa. [1oyynpoBoHUKOBBIE TPUOOPHI.

DNEeKTPUUECKUI TOK B paCTBOPAX U PaCIUIaBaX IEKTPOIUTOB. DIEKTPOIUTHIECKAsS AUCCOLUAINS. DIEKTPOIH3.

DnekTpudecKkuii TOK B razax. CaMoCTOATENBHBIA M HECAMOCTOATENBHBIN pa3psia. Monaus. [Tnazma.

TexHuueckue ycTpoilcTBa M IMPAKTHYECKOE NPUMEHEHHE: aMIIepMETp, BOJBTMETP, PEOCTaT, MCTOYHHKH TOKA, 3JIEKTPOHArpeBaTeJbHbIE NMPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
MIPUOOPEI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN MO, TEPMUCTOPHI M (HOTOPE3UCTOPHI, MOTYTIPOBOTHUKOBEIHN THO, TaJIbBAaHUKA.

Lemoncmpayuu

W3MepeHue cuibl TOKa U HaNpsKEHUsL.

3aBUCUMOCTb CONPOTUBICHUS [UIMHIPUIECKUX IPOBOJAHUKOB OT JJMHBI, IUIOMAAN ONEPEYHOr0 CEYEeHUs U MaTepHaa.

CMelIaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 3MeKTpoABIKYIIEH cuibl. KopoTkoe 3aMblkaHUE ralbBAaHUUECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIIEHUS METAIIIOB OT TEMIIEPATYPHIL.

[IpoBOANMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTh BO3yXa.

OIHOCTOPOHHSS NPOBOJUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

V3ydeHne cMEIaHHOTO COeIMHEHNS PE3UCTOPOB.

W3MepeHne 31eKTpoABIDKYILEH CUIBI HCTOYHHUKA TOKA U €r0 BHYTPEHHET0 CONPOTUBIICHHUS.
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HaGumronenue amekTponusa.

MexnpeamMeTHble CBA3U

Uzyuenue kypca Qusuku 6a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISCTCA ¢ YUETOM COACPIKATEIBLHBIX MEXKIPEIMETHBIX CBS3eH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMUHU,
reorpa(uiii ¥ TCXHOJIOTHH.

Mesicnpeomemuvie noHsimust, CBI3aHHBIC C U3YUYCHUEM METOJOB HAYYHOTO MO3HAHUS: SIBJICHUE, HAYYHBINH (DaKT, TUMOTe3a, (hU3nUecKas BCIWYMHA, 3aKOH, TCOPUs, HAOIIOICHUE,
9KCIEPUMECHT, MOJICTIMPOBAHUE, MOJICITh, H3MEPCHUE.

Mamemamuxa: pelicHHe CUCTEMBI YPaBHCHUH, THHEHHas (QYHKIUsA, mapadosa, runepoosa, ux rpaQikid U CBOWCTBA, TPUTOHOMETPHUYCCKUE (YHKIIMU: CUHYC, KOCHHYC, TAHI'CHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKACSCTBO, BEKTOPHI M UX MPOCKIMH HA OCH KOOP/IUHAT, CII0KCHHE BEKTOPOB.

buonoeus: mexanmueckoe IBWKEHHE B JKUBOW mpupone, auddysms, ocMoC, TEIUIOOOMEH JKUBBIX OPTaHW3MOB (BHABI TEIDIONEpEayy, TEIIOBOE PAaBHOBECHUE), SICKTPHUUECKUE
SIBIICHUS B )KUBO MIPHUPOJIE.

Xumus: TUCKpETHOE CTPOSHHE BEIIECTBA, CTPOSHHE ATOMOB M MOJICKYJI, MOJIb BEUIECTBA, MOJIIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH U ra3oB, AIMEKTPHUCCKIEC
CBOWCTBA METAJJIOB, JICKTPOIUTHICCKAS AUCCOLUAIINS, TaIbBaHUKA.

Teoepachus: B1axXHOCTD BO3/AyXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABIDKCHUN C UCIIONBF30BAHHEM MEXAHHM3MOB, VUET TPEHUsS B TEXHHKE, IMOANIMITHUKH, WCHOIh30BaHUE 3aKOHA COXPAHCHHS MMITYyJIbCa B TEXHHKE
(paketa, BOIOMET U JAPYrHe), ABUraTe]ib BHYTPSHHETO CTOPAHUs, MapoBas TypOuHA, OBITOBON XOJOAMIbHHUK, KOHIUIIMOHED, TEXHOJOTHH MOJYUCHUS COBPEMCEHHBIX MAaTEPUAJIOB, B TOM
YKCIC HAHOMATEPUAIOB, M HAHOTEXHOJIOTHH, 3JCKTPOCTATHUYCCKas 3allliTa, 3a3eMIICHHE 3JICKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, 3JICKTPOHATPEBATEIBHBIC MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DiiekTpoanHaMuKa

Tema 3. Maznumnoe none. IneKmpomMazHUmMHAA UHOYKUYUA

IlocrosiHHBIE MarHUTHL. B3anMoneicTBHE NMOCTOSHHBIX MAarHUTOB. MarHuTHoe mone. BekTop MarHMTHOW MHIYKUMH. [IpHHIMO CynepHno3MIUM MarHUTHBIX mHoned. JInHun
MarHuTHON MHAyKuuu. KapTuHa TuHNE MarHUTHOM HHAYKIUH MTOJISt TIOCTOSTHHBIX MarHUTOB.

MarsuTHOE noje MPOoBOJHMKA ¢ TOKOM. KapThHa IMHMH MHIYKIHMHM MarHMTHOTO IOJIS AJMHHOTO HPSMOro NMPOBOJHUKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHUKA, KAaTYIIKU C
TokoM. OnbIT Dpcrena. BzaumoneicTBue NpoBOJHUKOB C TOKOM.

Cuna Ammepa, e€ MOAyJIb M HallpaBIICHUE.

Cuna JlopeHia, e€ Moayib U HanpaBlieHue. [[BrKeHHe 3apsHKeHHOI YacTHIBI B OIHOPOJHOM MarHUTHOM Tioiie. Pabora cuibl Jlopenna.

SBnenue aneKTpoMarHUTHON HHAYKIMH. II0TOK BeKTOpa MArHUTHOM MHIYKIMH. DJIEKTPOABIDKYIIAs CHla MHAYKIIMH. 3aKOH JIEKTPOMAarHUTHOHM nH nykimu @apasnes.

Buxpesoe anexTpudeckoe mnose. DIeKTPOABMKYIIAs CHIIA HHAYKINU B IPOBOJHUKE, TBIDKYIIEMCS TOCTYNATENIFHO B OJHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuno JleHua.

VHAYKTHBHOCTH. SIBJIeHHE CAMOMHIYKIUU. DIEKTPOABHKYIIAs CHJIa CAMOMHIYKIIUH.

OHeprust MArHUTHOTO MOJIS KaTYHIIKH C TOKOM.

ONEeKTPOMarHUTHOE T0JIE.

TexHuueckue ycTpoUCTBa U MPAKTUUECKOE MPUMEHEHUE: TIOCTOSHHBIE MATHUTBI, 2JIEKTPOMArHHUThI, AJIEKTPOABUraTeNb, yCKOPUTENN 3JIEMEHTAPHBIX YaCTUL], UHAYKI[HOHHAS MeYb.

Jemoncmpayuu

OmnsIT OpcTena.

OTK/IOHEHHE 2TIEKTPOHHOTO TyYKa MArHUTHBIM TOJIEM.

JIMHMM MHIYKIMKA MarHUTHOTO TOJIS.

B3aumoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JetictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBneHue AMEKTPOMarHUTHON HHAYKITUH.

IIpasuno Jlenna.
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3aBUCHMOCTD IEKTPOJABIKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHHSI MArHUTHOTO TIOTOKA.

SIBneHne caMOMHIYKIHH.

Yuenuuecxuii sxcnepumenm, nabopamopHuie padomvi

W3yyeHne MarHUTHOTO IOJISt KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUS MOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sIBICHUS JIEKTPOMAarHUTHOW HHAYKIHH.

Pa3gen S. Kosie6aHust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMaAZHUMHbIE KONEOAHUA

KomebarenpHas cucrema. CBoOOmHBIE MexaHWYeckue KoieOaHus. ['apmoHmdeckme konebanus. [lepmox, dactorta, amrumtyga u ¢aza kosebanuil. [IpyXWHHBIA MasTHUK.
MareMaTHYeCKIiI MasSTHHUK. Y paBHECHHE TapMOHIYECKIX Konebanuii. [IpeBpaienne s3Hepruyl Ipu rapMOHUYECKUX KOJICOAHUAX.

KonebatenbHbiii KoHTYp. CBOOOIHBIE 3JICKTPOMAarHUTHBIE KOJICOAHHS B HACAIBHOM KOJIEOATEIHHOM KOHTYpE. AHAIOTHA MEXIYy MEXaHWIECKUMH M 3JIEKTPOMAarHUTHBIMH
konebannsamu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B HICATbHOM KOJIe0aTeIbHOM KOHTYPE.

[TpencraBnenue o 3aTyxaromux KojaebanusX. BelHyXaeHHbIe MexaHNIecKHe KojeOanns. PezoHaHc. BEIHYK/ICHHBIC 3I€KTPOMarHUTHBIC KOIEOAHUS.

[TepemenHnslii ToK. CHHYCOMAANBHBIHN ITEpEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO TOKa. AMIUTUTYJHOE U ICHCTBYIOIIEEe 3HAUEHUE CHIIbI TOKA M HAIlp SHKCHHUS.

Tpanchopmarop. [IpousBoacTBo, nepepaya u MOTpeOICHHE JIEKTPUUECKON SHEPTUH. DKOJIOTHYECKUE PUCKU TPH MPOU3BOJICTBE AIIEKTPOIHEpruu. KynbTypa Hcnonb3oBaHUs
3JIEKTPOIHEPTUU B MOBCETHEBHON KU3HMU.

TexHuueckue yCTpoHCTBa U IMPAKTHUECKOE MPUMEHEHHUE: JIeKTPUUECKUI 3BOHOK, TeHEpaToOp IEPEMEHHOTO TOKa, JINHUM JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoneOaTeIbHOM CHCTEMBI (MIPYKUHHBINA HIJIH MaTEMaTHUYECKHN MasTHHK).

HaGmonenue 3aTyxaromux Kojae0aHui.

HccrnenoBanne CBOUCTB BRIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3oHaHca.

CB0OOIHBIE AIIEKTPOMAarHUTHBIE KOJIeOaHNI.

OcuunnorpaMmsl (3aBUCHMOCTH CHIIBI TOKA M HAIIPSDKEHHST OT BPEMEHH) JUIS 3JIEKTPOMArHUTHBIX KOJICOaHHH.

Pe3oHanc npy MOCIIe10BATEILHOM COEMHEHNH PE3UCTOPA, KaTYIIKK HHAYKTHBHOCTH M KOHJICHCATOPA.

Moens THHIH JIEKTPOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccrnenoBaHue 3aBUCUMOCTH MEpHO/ia MAJIbIX KoJleOaHUH rpy3a Ha HUTH OT JAJIMHBI HUTH U MaccChl Ipys3a.

HccrnenoBanne nepeMEeHHOTO TOKA B IIETM U3 TIOC/IEI0BATENIEHO COSIMHEHHBIX KOHIEHCATOPa, KATYIIKH B PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMPOMAZHUMHbIE GOIHbI

MexaHuuecKke BOJIHBI, YCI0BUs pacnpoctpanenus. [lepuoa. CKopocTh pacrnpocTpaHeHusl U JUIMHA BOJHBL [lomepeuHsie U MpoaolibHble BOIHBL MHTepdepenims u audpaxius
MEXaHWYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. 'poMKOCTb 3Byka. BricoTa Tona. TemOp 3ByKa.

DJIeKTPOMarHUTHBIC BOJHBL. Y CIIOBHS M3JTy4EHUS SJIEKTPOMArHUTHBIX BOJIH. B3anmuas opuenranus Bektopos E, B, V B anexrpomaruutHoit BosiHe. CBONHCTBA 3JI€KTPOMAarHUTHBIX
BOJIH: OTpa)X€HHe, NPEJIOMIICHNE, NOISIpU3ays, tudpakiys, narepdeperms. CKOpocTh 31€KTPOMAarHUTHBIX BOJIH.

[ITkana 3meKTpOMarHUTHBIX BOJH. [IprMeHeHUe IIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHOMIBI paguocBs3y U TeNeBUaeHNs. Paanoiokamys.

DJIEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYXKAFOIIEH CpeIbI.

TexHuueckue YCTpONCTBA U IMPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTHKA B TEXHUKE M MEAMLMHE, pajnap, paJluoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O06pazoBaHue U PaCcIIPOCTPAHEHHE TTOTIEPEYHBIX U TIPOOIBHBIX BOJH.

KoneGmonieecst Teno Kak HCTOYHUK 3BYKa.
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Habnronenne oTpakeHUS U IPETOMIICHUS MEXaHUIECKHUX BOJIH.

Habnronenune naTepdepeHnn u tuppakni MEXaHHIECKIX BOJH.

3BYKOBOM pe30HaHC.

HabnroseHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAOM U 9aCTOTOW KOJICOaHUIA.

HccnenoBanue CBOWCTB 3JCKTPOMATHUTHBIX BOJIH: OTPaXXCHUE, IPEIOMIICHUE, TOJIAPU3ALUs, TUPPAKIUs, HHTCPHEPEHITHS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacnipocTpaHeHHe CBeTa B OTHOPOAHOM cpeae. JIyd cBeta. ToueuHbIi HICTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHUe H300pakeHUH B IIIOCKOM 3epKalle.

[Ipenomienne cBera. 3aKOHBI NPENOMIICHUS CBeTa. AOCONIOTHBIM IMOKa3aTenb mpenomieHuA. lloaHoe BHyTpeHHee oTpaxkeHHe. [IpenensHBIH Yron IMOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucniepcus cBera. CoXXHBINA cocTaB Oemoro cBeta. LIBeT.

Cobuparomie u paccenBaroniie TUH3BL. ToHKas miH3a. DOKYCHOE pacCcTOSTHAE U ONITHYECKas CHla TOHKOH JHH3HL. [locTpoeHne n300pakeHnil B COOMPAIOIINX U PaCCEUBAIOIINX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

[Ipenensr npUMEHIMOCTH TEOMETPHUICCKOH ONTHKH.

BonHoBast ontuka. HTepdepenuns cBera. KorepeHTHbIE HCTOUYHUKH. Y CIIOBUS HAOIIOJCHUSI MAaKCUMYMOB 1 MUHUMYMOB B HHTEP(QEPEHIMOHHON KapTHHE OT JBYX CHH(pa3HbIX
KOI'CpCHTHBIX UICTOYHUKOB.

Judpakius ceera. Judpakiimonnas peméTka. Y clioBre HaOIIOICHNS TNIABHBIX MAKCUMYMOB TMPH MaJCHUH MOHOXPOMATHYSCKOTO CBETa Ha MU(PPAKIMOHHYIO PEIIETKY.

ITonapuzanus ceera.

TexHUUECKUE YCTPOWCTBA M MPAKTUYCCKOS MPUMEHEHHE: OYKH, JIyna, (OTOoanmapar, MPOCKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(PaKIMOHHAS
peLETKA, MOISAPOUS.

Lemoncmpayuu

[psiMonuHEHHOE pacpoCcTpaHeHUE, OTPAKEHUE U IpeioMileHre cBeTa. OnTndeckne IprudopEI.

[omHOE BHYTpeHHEE OTpaskeHHe. Moienb CBETOBO/IA.

HccrenoBanue CBOWCTB H300paKeHUH B JTMH3AX.

Moenmu MEKpPOCKOTIA, TEIECKOTIa.

Habnronenue untephepeHIim CBETa.

Hab6monenne nudpakiuu cBera.

HaGmonenue nucnepcun cBera.

[TonydeHnue crexTpa ¢ MOMOIIBIO TIPU3MBI.

[Tomy4yeHne cekTpa ¢ IOMOLIBIO TU(PPAKINOHHON PEIIETKH.

Habmnronenue noysipu3anyu cBera.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

H3MepeHne moka3aTelis MPeIOMIICHHS CTEKIIA.

HccrnenoBanue CBOWCTB H300paKEHUH B JTHH3AX.

HabnroneHnue nmucriepcuu cBera.

Pa3gen 6. OcHOBBI cCIeIUAILHON TEOPHH OTHOCHTEJILHOCTH

['paHHIBI IPUMEHHUMOCTH KJIACCHYECKOW MeXaHHWKH. [10CTyiaThl CHENMANTBHOW TEOPHHM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyme, IPHUHIUI
OTHOCUTEJILHOCTH DUHIITEIHA.

OTHOCHUTEIHLHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHE BpEMEHHU B COKPAIIEHUE TTHHBI.

OHeprus U UMITYJIEC PENIITUBUCTCKOMN YaCTHIHI.

CBsI3b MacCCHI C SHEPTHel U NMITYJIBCOM PEIIATHBHCTCKOM YaCTHIIBI. DHEPTHUS TTOKOS.

Paszpnen 7. KBpanroBasi pusznka

Tema 1. Dnemenmul K6aHM OGO ONMUKU
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aToMa

®dotonnl. Popmyna [lnanka cBs3u SHEPTUU GOTOHA C €0 YACTOTOW. DHEPTHS U UMITYJIHC POTOHA.

OtkperTre n uccnenoBanue Gotordpdexra. Oubitel A. I'. CroneroBa. 3akoHbl poTordpdexra. YpaBHeHHe DitHITeHHA 1151 poTodddexTa. «KpacHas rpannmay hororddexra.
Hasnenue ceeta. Onbrtel [1. H. JleGenera.

XUMHYECKOE IEUCTBUE CBETA.

TexHU4eckue yCTpOWCTBA M MPAaKTHYECKOE NpUMEHeHne: (OTOIIEMEHT, POTOaTYHK, COTHEYHast OaTapes, CBETOAHO/.

Jemoncmpayuu

®oTorddeKkT Ha ycTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKOHOB BHEIIHETO (PoTOd(PdeKTa.

CaeTonnoy.

Connednas Oatapest.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcora. Ombithl Pesepdopaa mo paccestauto o -dactum. [ImanerapHas monens atroma. [loctynatel bopa. M3mydenne u moriomeHue GOTOHOB IPH Hepexoie
C OJTHOTO YpOBHS SHEPTHH Ha Opyroi. Buabl ciektpoB. CrieKTp ypoBHEH SHEPTHH aTOMa BOJOPOA.

BonHoBesle cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckyaspHO-BOJIHOBOM qyanu3M.

CIHoHTaHHOE 1 BBIHYKICHHOC U3JTYUCHUC.

TexHHYeCKHE yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHUE: CIIEKTPAIbHBIN aHaU3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIH KOMITBIOTED.

Jlemoncmpayuu

Mogpens ombita Pesepdopaa.

OmnpeneneHne JUIMHBI BOJHEI Jia3epa.

HaOmtonenue nuHeHvaThIX CIEKTPOB M3JTy4EHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nrabopamopsie pabomul

HabnroneHne mTuUHEWIaTOro CIIEKTpa.

Tema 3. Amommnoe aopo

DKCIIEPUMEHTHI, JTOKAa3bIBAIOIINE CIOXHOCTH CTpoeHHs snapa. OTkpeiTHe paamoakTHBHOCTH. OmbITEI Pesepdopma mo ompeneneHHI0 cocTaBa pagdOaKTHBHOTO H3ITYYCHUS.

CaoiicTBa anbda-, 6eTa-, raMMa-u3JIydeHus. BinsHue paauoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeliTpoHa. HykiionHas Mozesb sapa [eitsenoepra—lBanenko. 3apsa syipa. MaccoBoe 4ucio siapa. M3oTorms.
Aunbda-pacnajy. DNeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3iaydeHue. 3aKoH paJloaKTHBHOIO paciaja.

DHeprusi CBS3U HYKJIOHOB B sijipe. SlnepHblie cuibl. Jledext Maccol siapa.

SInepHble peakuuu. [leneHue u CUHTE3 a1ep.

SAnepnsrii peakrop. TepmosaepHsIii cuaTe3. [Ipo01eMbl 1 TEPCIEKTUBHI AAEPHON SHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI SICPHON IHEPTETHKH.
OneMeHTapHbIe 4acTHLBL. OTKPBITHE MO3UTPOHA.

Merto/p1 HAOIIOICHNS ¥ PETHCTPALNK HJIEMEHTAPHBIX YacTHII.

dyHnaMeHTanbHbIe B3anMOAEHCTBUS. EMUHCTBO HU3ndeckoi KapTHHBI MHPA.

TexHn4ecKue ycTpOWCTBA M MPAaKTHYECKOE NPUMEHEHNE: TO3UMETD, KaMmepa BuiibcoHa, sinepHblii peakTop, aroMHast 6om0a.
Jemoncmpayuu

Cu€TunK HOHU3UPYIOIUX YaCTHII.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomol

HccrnenoBanue TpekoB 4acTHII (TI0 TOTOBBIM (GoTOrpadusim).

Pa3gen 8. DjeMeHTHI AaCTPOHOMUM M AcTPOPU3NKHU

Oransl pa3BUTH aCTPOHOMHH. IpuKiTaiHOE 1 MUPOBO33PEHYECKOE 3HAYCHNE aCTPOHOMUH.

Bun 3Bé3aaoro Heba. Co3Be3nus, sipkue 3BE3/bI, MIIAHETHI, HX BHIUMOE IBHKCHHUE.

ConHeuHas cucrema.
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Connne. ConHewnasi akTUBHOCTh. Mcrounuk snHeprum ConHna u 3BE3A. 3BE3MBI, UX OCHOBHBIE XapaKTEPUCTHKH. JlmarpaMma «CIEKTpaiabHBIH KJIACC — CBETUMOCTBY. 3BE3.IBI
TJIABHOW MOCJIEAOBATEIFHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTB» IS 3BE3] TIaBHOW IOCIENOBaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3X. COBpPEMEHHBIE NPEICTABICHHUS O
MIPOUCXOXKACHUH U 3Bomonuu CoJHIA U 3BE31. DTalbl )KU3HU 3BE3.

Mneunsrii ITyTs — Hama ["anaktuka. [Tonoxxenue u neumxenue Connua B ['anaktuke. Tunsl ranaktuk. PaguoranakTiky 1 kBazapsl. UEpHbIE IBIPHI B Apax raJakTHK.

Bcenennas. Pacummpenue Beenennoil. 3akon Xa06mna. Pasoeranue ranaktuk. Teopus bosbioro B3psiBa. PenmikroBoe n3imyueHue.

MacmrabHas cTpykTypa BeenenHoit. MeraranakTuka.

Hepeménnsle npo0ieMbl aCTpOHOMUH.

Yuenuuecxue nabniooenus

HaOmoneHust HeBOOPYXEHHBIM TJIa30M C HCIOIb30BAHUEM KOMITBIOTEPHBIX HPIIOKEHUH I ONpEAeIeHHs MOJI0KEHHUs HEOCCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC
co3se3ausa CeBepHOTO MOTyIIapHst U SIPKUE 3BE3MBI.

Habmronenus B teneckon JIynsl, maner, Mieusoro IlyTu.

Oo6o0maroniee NoBTOpeHue

Ponp ¢u3MKM W acTPOHOMUHM B SKOHOMHYECKOH, TEXHOJOTMYECKOH, COIHMAIbHOW M STHYECKOH cepax AeATETbHOCTH UYEIOBEKa, POJIb U MECTO (HU3MKH M ACTPOHOMHH B
COBPEMEHHOW Hay4YHOI KapTHHE MHpa, poib (PU3NUECKON Teopun B (JOPMHUPOBAHMH MpPEICTaBICHUN O (pU3NUECKON KapTHHE MHpa, MecTO (U3MUYECKOW KapTHHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

W3zyyenne kypca ¢usuku 06a30Boro ypoBHs B 11 Kkiacce OCyIIECTBISIETCS C y4ETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBs3EH ¢ KypcaMHM MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpa(u ¥ TCXHOJIOTHH.

Mesicnpedmemuvie nousimusi, CBI3aHHbIE C U3yYEHUEM METOJIOB HAyYHOTO NMO3HAHUS: SBJICHUE, Hay4YHbIH (akT, runoTesa, Gpuznyeckas BeJMYMHA, 3aKOH, TEOPHs, HAOIIOICHNUE,
3KCIIEPUMEHT, MOJIECIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: penIeHHe CUCTEMBI yPaBHEHNUH, TPUTOHOMETpHUYECKHE (QYHKIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUIECKOE TOKAECTBO, BEKTOPHI M UX
MIPOEKLIMK Ha OCH KOOPJIMHAT, CIIOKEHNE BEKTOPOB, IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKINH, IPU3HAKK TTOX00HS TPEYTOJIbHIKOB, ONIPEeICHHUE TUIOIa M INIOCKUX Guryp u 00bpéma Tei.

Buonozcus: snexTpuueckue SIBICHAS B KMBOM MpUpOJIE, KojieOaTeNbHbIC JBIDKCHUS B XMBOM MPUPOJE, ONTHIECKUE SBICHHS B JKUBOH IpUpOJE, NEHCTBHE paJUaliil Ha XHUBbIE
OpraHU3MBL.

Xumusa: cTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAIIMIECKasi CTPYKTypa TBEPABIX TEJl, MEXaHU3MbI 00pa30BaHMs KPUCTANIMYECKOH PEIIETKH, CIICKTPaIbHbBIA aHaIIU3.

T'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIH, 3aJI€KH MAaTrHUTHBIX PYA, (OTOChEMKA 3€MHOIT MOBEPXHOCTH, NMPeICKa3aHUe 3eMIIETPSICEHUH.

Texnonoeus: TMHUU SNIEKTpOIEpeaad, TeHepaTop MEePEMEHHOT0 TOKa, JNIEeKTPOABHUraTesb, MHAYKIMOHHAS Me4b, Pajap, paauoNpuéMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBU-
e4b, MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAS ONTHKA, CONHEYHas OaTapest.
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TEMATHYECKOE IINTAHUPOBAHUE

IlesieBble OPHEHTHPHI Pe3y/IbTATOB BOcIUTaHuA Ha ypoBHe COO:

Hanpasienus
IleneBbie OpUEHTHPBI
BOCIIUTAHUSA
1. I'paxxpancko- 1.1. 3narommii u MoOSAIMI CBOIO MaTyl0 POJMHY, CBOH Kpail, nMeronuii npeacrasieHue o Poaune - Poccun, ee Tepputopun, pacrionokeH!H;
aTPUOTUYECKOE 1.2. CosHaromuii IpUHAUIEKHOCTH K CBOEMY Hapoly U K OOIIHOCTH TpaxaH Poccun, MposBIsIONINIA yBaXKEHHE K CBOEMY U IPYTHM HapoaaMm;
BOCIIMTAHUE 1.3. TloHmMaromuii CBOIO CONPUYACTHOCTH K NPOLIIOMY, HACTOSIIIEMY U OyAyIleMy pOAHOTO Kpasi, cBoei Ponunsl - Poccun, Poccuiickoro rocynapcrsa;
1.4. TloHumaromuii 3HaYEHHE TPAKIAHCKUX CUMBOJIOB (TOCYAapCcTBeHHAst CUMBOJIMKA Poccun, cBoero peruoHa), npa3HUKOB, MECT IOYUTAHUS TEPOEB U
3amuTHAKOB OTedecTBa, MPOSBIAIOMNIN K HUIM yBaXKCHHE;
1.5. Mmerommii mepBoHAYaIbHBIC IPEICTABICHNS O IPaBaX U OTBETCTBEHHOCTH YEJIOBEKA B OOIECTBE, TPAKIAHCKHUX MPaBax M 00s3aHHOCTSX;
1.6. TlpuanMarommii yqacTre B )KU3HH Ki1acca, 0011eo0pa30oBaTeIbHON OpraHu3alliy, B JOCTYITHOHN 110 BO3PACTy COIMAIBHO 3HAYNMOH AESTSIHbHOCTH.
2. JlyxoBHO- 2.1. YBaxaromuii JyXOBHO-HPAaBCTBEHHYIO KYJIbTYpy CBOEHf CEMbH, CBOET0 Hapo/a, CEMEHHBIC IEHHOCTH C Y4€TOM HAI[MOHAIBHOH, PEITUTHO3HOH
HPaBCTBEHHOE MPHUHAATIECKHOCTH;
BOCIIUTaHHE 2.2. CozHaromyi IeHHOCTh Ka)KA0H 4eI0BeUecKOi )HU3HHU, MPU3HAIOIINN HHANBUIYaIbHOCTD U JOCTOMHCTBO KaXKAOTO YEIOBEKA;

2.3. JloOporenaTenbHbIH, POSBISIOMNI CONEPeXKNBaHNE, TOTOBHOCTh OKa3bIBAaTh MIOMOIIIb, BEIPA)KAIOIINHA HEIIPUATHE TOBECHHUS, IPUIHHSIOIETO
(usnyecKuii 1 MOPaBHBIN Bpe]l IPYTUM JIIOJISIM, YBaKAFOLMH CTapIINX;

2.4. Ywmeronuii ONEHUBATh MIOCTYINKU C TO3UIMU UX COOTBETCTBUS HPAaBCTBEHHBIM HOPMaM, OCO3HAIOIUH OTBETCTBEHHOCTD 332 CBOU IOCTYITKH.

2.5. Bnazeromuii npecTaBICHUSIMA O MHOTOOOPa3uH S3bIKOBOTO M KYJIBTYPHOTO NpocTpaHcTBa Poccun, MMeronuii iepBoHaYaibHbIe HABBIKH OOIEHUS C
JIXOJbMU Pa3HBIX HAPOJOB, BEPOUCIIOBEIAHUM.

2.6. Co3zHaronuii HpaBCTBEHHYIO U 9CTETHYECKYIO IEHHOCTb JINTEPATyphl, POJHOTO SI3bIKa, PYCCKOT'O S3bIKa, TPOSBISIONINI HHTEPEC K YTEHHIO.
3. Dcrernyeckoe 3.1. CrocoOHBIil BOCIPUHIMATh U YyBCTBOBATh IIPEKPACHOE B OBITY, MPUPO/JIE, UCKYCCTBE, TBOPUYECTBE JIOJCH;
BOCIIUTaHHE 3.2. TlposBisiiolInii MHTEpEC U YBaKEHHE K OTEYECTBEHHON U MUPOBOM XYI0)KECTBEHHOM KyJIbTYpE;
3.3. IlposBisitomuii CTpeMIIeHHE K CaMOBBIP)KEHHIO B Pa3HBIX BHAAX XY/I0’KECTBCHHON /IS TEIbHOCTH, HCKYCCTBE.
4. Owusnueckoe 4.1. bepeXHO OTHOCAIIMHCS K (PU3MUECKOMY 3/I0POBBIO, COOJIOIAIOIINIT OCHOBHBIE ITPAaBMJIA 3[0POBOTO M O€30TacHOTO /I ce0sl M IpyTHuX Jiroei oopasa

IMO3HaHUA

BOCIIUTaHHE, JKU3HH, B TOM YHCIIe B HH)OPMAIIMOHHOH cpee;
(dhopmupoBanue KynbTypsl | 4.2. Bnanmerommuit OCHOBHBIMU HaBBIKAMH JTMYHOU M OOIIECTBEHHOH TUTHEHBI, 0€301TacHOTO TIOBEACHUS B OBITY, IPUpPOAE, OOIIECTBE;
3I0pOBBS U 4.3. OpHeHTHUPOBAHHBIN Ha (PU3HUIECKOE PA3BUTHE C YIETOM BO3MOXKHOCTEH 30POBbS, 3aHATHS (HU3KYIBTYpPOH U CIIOPTOM;
SMOIMOHAIEHOTO 4.4. CozHaromui ¥ MPUHUMAIOIIHAN CBOIO TIOJIOBYIO IMPHHAIIIC)KHOCTH, COOTBETCTBYIOIINE €1 ICHX0(QU3HIeCcKre U MMOBEICHISCKHE OCOOCHHOCTH C YIETOM
Garomnory4us BO3pacTa.
5. Tpynosoe 5.1. Co3Haronuii IeHHOCTh TPY/Ja B )KU3HH YEJIOBEKa, CEMbH, OOIIECTBA;
BOCTITaHUE 5.2. TIposBistonnil yBaKEHHE K TPYIY, JIOIIM TPyaa, OEPerKHOE OTHOIICHUE K PE3ysibTaTaM TPy/a, OTBETCTBEHHOE OTPEOICHHE;
5.3. TlposBisitomiuit MHTEpEC K pa3HbIM MPOGECCUsIM;
5.4. VyacTByrommii B pa3IMuHBIX BUAAX JOCTYIHOTO 110 BO3PACTY TPYAa, TPYAOBOM EATEITHHOCTH.
6. Dxojormueckoe 6.1. TloHMMArOIIKi IEHHOCTh MPUPOIBI, 3aBUCHMOCTD JKU3HHU JIFOJICH OT IPUPOIBI, BIMSHUE JIFOJCH Ha MPUPOLY, OKPYIKAIOIIYIO CPELY;
BOCTIMTAHHE 6.2. TIposBistonuii T7F000Bs 1 OEPEIKHOE OTHOIICHUE K IPUPOJIC, HENPUATHE ACHCTBUH, IPUHOCAIINX BPEI IPUPOE, OCOOCHHO JKUBBIM CYIIIECTBAM;
6.3. BrIpaxaromuuii TOTOBHOCT B CBOSH ESTEIbHOCTH MPUICPKUBATHCS IKOJIOTHIESCKUAX HOPM.
7. 1leHHOCTH Hay4YHOTO 7.1. BrIpaxaromnuii Mmo3HaBaTEIbHBIE HHTEPECH], AKTUBHOCTD, JTIO003HATEIHHOCTh M CAMOCTOATEIHLHOCTh B TIO3HAHWH, HHTEPEC U YBAKEHUE K HAYTHBIM

3HAaHUAM, HAYKE;

7.2. O6J1a}1a}01111/1171 NEpBOHAYAJIIbHBIMU NPCACTABJICHUAMU O IPHUPOJAHBIX U COLMAJIBHBIX 06L€KTaX, MHOFOO6paSI/II/I O00BEKTOB U SBIICHHIA IpUupoabl, CBA3U
JKMBOH 1 HEXKMBOU IpUupoabl, O HAYKE, HAYyYHOM 3HAHUMU;

7.3. I/IMCIOIIII/Iﬁ NEPBOHAYAIbHBIC HABBIKN Ha6J'HO,Z[GHHI7[, CUCTEMATHU3al U OCMBICJICHHUA OIIbITa B €CTCCTBCHHO -Hay‘IHOfI u FyMaHHTapHOﬁ obmactsx
3HaHUs.
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KoauuecTBo IleneBbie
Ne aKaJeMHU4YeCKHX YacoB, Hcnonb3yemble 3/1eKTPOHHBbIE YU4eOHO- OpPUEHTHPHI
n/n Tepeuens Tew, IIAHMPYEMBIX /1715 OCBOCHHS 06yHaIOmUMUCH OTBOJUMBIX HA 0CBOEHHE METOIHYECKHX MATEPUAIBI pe3yJibTaToB
Ka)K/10ii TeMbl BOCIUTAHUS
10 KJIACC
1. Pa3nen 1: ®u3nka u MeTobI HAYYHOTO MO3HAHUS 2 bub6mmoreka IIOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
1.1. | ®uzuka ¥ METOABI HAYYHOTO TIO3HAHUS 2 bubnuoteka LHOK https://m.edsoo.ru/7f41bf72 54,71,72,73
2. Paszgen 2: Mexanuka 18
2.1. | Kunemaruka 5 bub6mmoreka IIOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
2.2. | [lunamuka 7 bubmunorexa ITOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
2.3. | 3aKOHBI COXpaHCHUs B MEXaHUKE 6 bub6nuoreka IIOK https://m.edsoo.ru/7f41bf72 54,71,72,7.3
3. Paznen 3: MoaekyJsipaasi pu3uka ¥ TepMOJIMHAMHUKA 24
3.1. | OCHOBBI MOJICKYJISIPHO-KUHETHYCCKON TCOPUHU 9 bubaunorexa ITOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
3.2. | OCHOBBI TEPMOTUHAMUKU 10 bu6nuoreka IIOK https://m.edsoo.ru/7f41bf72 54,71,72,7.3
3.3. | ArperaTHbie cOCTOSIHUS BenecTBa. Da30BbIe EPEXO b 5 bubaunorexa ITOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
4. Paznen 4: DiiekTpoaiHAMHUKA 24
4.1 | DnekTpocraTHKa 10 bubnuoteka LJOK https://m.edsoo.ru/7f41bf72 54,71,72,73
4.2 | [TocTOSIHHBIN 3JCKTPUUCCKUI TOK. TOKH B Pa3JIMYHBIX CPelax 14 bub6nuoreka IIOK https://m.edsoo.ru/7f41bf72 54,71,7.2,7.3
Hroro 68
11 KJIACC
1. Paznen 1: DiiekTpoanHAMHUKA 11
1.1 MarHuTHOE 1MoJie. DJICKTPOMArHUTHAS UHAYKIUS 11 bubauorexa ITOK https://m.edsoo.ru/7f41c97c 54,71,7.2,7.3
2. Paszgen 2: Kojieoanus 1 BOJHBI 24
2.1 MexaHHUYECKHE U JJICKTPOMArHUTHBIC KOJICOAHsI 9 bubauorexa ITOK https://m.edsoo.ru/7f41c97c 54,71,7.2,7.3
2.2 MexaHHUYECKUE U 3JICKTPOMArHUTHBIC BOJHBI 5 bubauorexa ITOK https://m.edsoo.ru/7f41c97c 54,71,7.2,7.3
2.3 | Onruka 10 bubmmoreka [{OK https://m.edsoo.ru/7f41c97c 54,71,72,73
3. Pa3gen 3: OcHOBBI celAJILHON TEOPUH OTHOCHTEIBHOCTH 4
3.1 OCHOBBI CICIMATBHON TEOPHH OTHOCUTEIILHOCTH 4 bubauorexa ITOK https://m.edsoo.ru/7f41c97c 54,71,72,7.3
4. Pa3gen 4: KBanToBas ¢pusnka 15
41 DeMeHTBI KBAHTOBOM OIITUKU 6 bubaunorexa ITOK https://m.edsoo.ru/7f41c97c 54,71,7.2,7.3
4.2 | Ctpoenue aroma 4 bubmmoteka [{OK https://m.edsoo.ru/7f41c97¢ 54,71,72,73
4.3 | AromHoe sapo 5 bubaunoreka ITOK https://m.edsoo.ru/7f41c97c 54,71,7.2,7.3
5. Pa3gen S: DjeMeHTHI ACTPOHOMUM M ACTPOPU3NKHU 7
5.1 DJIeMEHTBI ACTPOHOMHUH M aCTPOYU3UKH 7 bubaunorexa ITOK https://m.edsoo.ru/7f41c97c 54,71,7.2,7.3
6. Pa3nen 6: O0o0maIee NOBTOpPeHUe 5
6.1 006006maroIIee MOBTOPEHHE 5 bubauorexa ITOK https://m.edsoo.ru/7f41c97c 54,71,72,7.3
HTtoro 66 yacoB
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IHOYPOYHOE INNTAHUPOBAHUE

10 KJIACC
Yuyennveckuii IKCEPUMEHT, JIaGOpPaTOPHbIe padoThI
Ne U ICMOHCTPAaNMH (¢ HCNOJIb30BAHHEM 000py10BAHMS
Tema ypoka Copep:xanue P ( . Py N
n/n LEHTPA eCTeCTBEHHO-HAYYHOH U TEXHOJIOrH4YecKoii

HanpasJieHHocTell «Touka pocta»)

Pa3gen 1. @u3nka u eé poJb B NOZHAHUH OKPYXK

awoulero Mupa (2 yaca)

1.

®usuka — Hayka o npupoje. Hayunsie
METO/Ibl I03HAHUSA OKPYXKAIOIIEro MUpa

dusuka — HayKa O IpuUpoac. HaquLIe MCTOAbI ITO3HAHUA
OKpYyKaroumero Mmupa. Ponb OKCIICPUMEHTA U TECOPHHU B ITPOLECCE
NO3HaHUA TPUPOABL. 3KCHepI/IMeHT B (1)I/I3I/IKC. MOL[CJ'II/IpOBaHI/Ie
q)HBquCKI/IX SIBJICHUH 1 IMpOUECCOB. HaquLIe runote3bl. uzndyeckue
3aKOHBI U TCOPUH. FpaHI/IL[LI MNPUMCHHUMOCTHU (1)I/ISI/I‘I€CKI/IX 3aKOHOB.
HpI/IHI_[I/IH COOTBECTCTBUAI.

Ponb 1 MecTo usnku B GopMHUPOBAHUH
COBPEMECHHON Hay4YHOI KapTHHBI MUpa, B
NPaKTHIECKON AEATETHHOCTH JIOACH

Ponb 1 MecTo pusnku B GOpMHUPOBAHNH COBPEMEHHON HAYTHOH
KapTHUHBI MUPA, B TIPAKTUYECKON IESTEIEHOCTH JIIOCH.

AHaNOroBbIe U UPPOBHIC
HU3MEPUTEITBHBIC IPUOOPEI,
KOMITBIOTEPHBIE JATYUKU.

Paznen 2. Mexannka (18 yacoB)

Tema 1. Kunemamuxa (5 uacoe)

Mexanandyeckoe JABHIXKCHUC. OTHOCHTEIIFHOCTh MEXaHHIECKOTO

nBikeHus. Cructema orcuéra. Tpaekropus.
[lepememienue, cKOpocTh (CpeaHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTH)

" YCKOPECHHEC MaTepHaHLHOﬁ TOYKH, UX IMMPOCKIIUN HAa OCHU CUCTEMBIL
koopauHat. CIokKeHne ePeMENIeHNH 1 CI0KEHNE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE IPSIMOIMHEHHOE IBUKEHUE.
I'paduxu 3aBHCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U

3. MexaHNYecKOoe JIBI)KCHHE

4. PaBHOMEpHOE NpsIMOIMHENHOE
JBIDKCHHUE

5. PaBHOyCcKOpeHHOE TIPSIMOJIMHEITHOE
JIBIDKCHHUE

6. CBoOonHoe majieHue. Y CKOpeHre
CBOOOJTHOTO MaJICHUS

7.

KpuBonuneiinoe npuwxenue. /[Buxenue
MaTepHUaJbHOW TOUYKU MO OKPY>KHOCTHU

TepeMEIEHUS] MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobonHOE TajieHue. Y CKOpeHHne CBOOOIHOTO MAJICHUS.
KpuBonuneinoe npuxenue. [IBnxeHre MaTepuaabHOU TOUKH 110
OKPY>KHOCTH C TIOCTOSIHHOH TI0 MOJYJIIO CKOPOCTBIO. YTIIOBast
CKOpOCTB, IMHEHHAs CKOpOCTh. [lepros u 9acToTa oOpaleHus.
LenTpocTpeMuTenbHOE YCKOPSHHE.

TexHUYECKHE YCTPOWCTBA U PAKTUIECKOE IPUMEHEHHUE: CIIAIOMETD,
JIBUKEHHE CHAPSIIOB, IIETHbIE U PEMEHHBIE TIepeaayn.

Yuenuueckui
IKcnepumenm,
nadopamopHsle pabomol
W3y4yeHne HepaBHOMEPHOTO
JIBIDKEHUSI C 1ETTBI0
OIpeiesIeHUs] MTHOBEHHOU
CKOPOCTH.

Uccnenoanue
COOTHOIICHUS MEXKITY

Ty TSIMU, TIPOHICHHBIMHU
TEJIOM 3a
MOCJIeIOBATENbEHBIC PABHBIC
MIPOMEKYTKH BPEMEHH IPH
PaBHOYCKOPEHHOM
JIBUKEHHUH C HAYaJIbHOM
CKOpOCTBI0, PAaBHOM HYIIIO.
N3yuenue NBMXEHUS
apuKa B BA3KOM

Jemoncmpayuu

Mopens cucTeMBl OTCUETa,
WIUTIOCTPAIUs
KHHEMAaTHYCCKHUX
XapaKTECPUCTUK JIBUKCHUS.
[IpeobpazoBanue
JBHKEHHUH C
HCIIOJIb30BAHMEM MPOCTHIX
MEXaHU3MOB.

[Nagenue Texn B BO3AyXE U B
Pa3peKeHHOM
MIPOCTPAHCTBE.
Habnronenue nemxeHus
Tena, OPOIIEHHOTO O
YIJIOM K TOPH30HTY U
TOPHU30HTAJIBHO.
W3mepenue yckopeHus
CBOOOIHOTO TaJCHMS.

YKUJKOCTH. Hampasnenue ckopocTtu
W3ydenne qBuxeHMs Tena, | MpU ABMKSHUH TIO
OporIeHHOTO OKPYXXHOCTH.
TOPU30HTAIBHO.
Tema 2. Junamuxa (7 uacos)
8. IIpunuun otHocuTenbHOCTH ["anumnes. Ipunuun otHocutensHocTH ['anunes. Ilepsebiil 3akon HeioToHa. Yuenuueckuii JMemoncmpayuu
MHepiuanbHble CUCTEMBI OTCUETA. WuepruanpHble CUCTEMBI OTCUETA. IKcnepumenm, SIBieHNe HHEPLIH.
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Ilepsriii 3axkoH HeroTOHA Macca tena. Crna. [lpuammn cyneprio3unnu cuil. Bropoii 3akoH aadopamopusle padomul CpaBHEHHE Macc

9. Macca tena. Cuna. [TpuaIun Herotona nns marepuansHoit Touku. Tpertuit 3akon HeroToHa asist N3yuenue nBuxKeHUs B3aUMOJEHCTBYIOILHUX TEI.
cynepno3uuuu cui. Bropoi 3akon MaTepHaIbHBIX TOYEK. Opycka 1Mo HaKJIOHHOH Bropoii 3akoH HeroToHa.
HeroToHa 17151 MarepuaJbHOM TOUKH 3akoH BcemupHoro TsaroteHus. Cuna tspxecTd. [lepBas kocMuueckas IJIOCKOCTH. W3mepenue cui.

10. Tperwuii 3akon HproToHa 115t CKOPOCTb. HccnenoBanne Cro)xeHHe CHIL.
MaTepHabLHBIX TOUYEK Cuna ympyroctu. 3akoH ['yka. Bec tena. 3aBUCHUMOCTH CHJI 3aBUCUMOCTD CHJIBI

11. 3akoH BceMHpHOTo Tsrotenus. Cuna Tpenue. Bunsl Tpenus (okos, CKobxeHus1, kauenus). Cuna TpeHus. YIPYTOCTH, BO3HUKAKIIUX | YIPYTOCTH OT AehopMarivu.
Txectd. IlepBas kocMudeckas ckopocth | Cyxoe Tpenue. Cuna TPEHHs! CKOJIbKEHHUS. M CHIIA TPEHUS TTOKOS. B [IPY>KUHE U PE3UHOBOM Hesecomocts. Bec Tena

12. Cuna ynpyrocti. 3akon L'yka. Bec tena | Koodduument tpenns. Cuna cOnpoTHBICHHS [IPH ABHXXCHUHU TEIA B o0pa3iie, OT ux IIpH YCKOPEHHOM MOIbEME

13. Cuna tpenust. Koa(pduiueHT TpeHus. JKUAKOCTHU WU Tas3e. nedopManuu. U NaJICHUN.

CH1a CONPOTHBICHUS IPU IBIKCHUN [NoctymarensHOE M BpamaTeTbHOE IBHKCHHAE a0COTIOTHO TBEPIOTO UccnenoBanue ycnoBui CpaBHEHHE CHJI TPCHUS
TeNa B KUIKOCTH MM ra3e Tena. paBHOBECHS TBEPIOIO TeNA, | MOKOSA, KAUEHUs U

14. T — MowmeHT cuibl OTHOCHTEIBHO OCH BPALIEHHS. [Ineyo cunel. YcnoBus HAMEIOLIETO OCh BPAILICHUS. | CKOJIBKCHMUS.

- paBHOBeCHS TBEPIOTO TENA. VYcaoBus paBHOBECHS
ABHKEHHAE abCOMOTHO TBEPAOTO Tera. TexHuueckre ycTpoucTBa U NPAKTUIECKOE IPUMEHEHHE: TBEpAOrO Tena. Buael
Monment CHHH'__HHer CHIIBL. YCTOBHS TIOAIIUITHUKY, IBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB. paBHOBECHS.
paBHOBECHS TBEPIOTO TeNA

Tema 3. 3axonst coxpanenusn ¢ mexanuxe (6 uacos)

15. Nmnynec MaTepuanbHOM TOUYKH, NMmynbe MaTepuaabHOU TOUKH (Tela), CHCTEMBI MaTepPHaTbHBIX Yuenuueckuii Hemoncmpavuu
CUCTEMBI MaTepUaIbHBIX TOUECK. ToueK. IMITyJIbC CHIIBI 1 UI3MEHEHHE UMITYIIbCa Tella. 3aKoH IKCnepumenm, 3aKoH COXpaHEHUs
Nmmynbe cuitbl. 3aK0H COXpaHEHUS COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUKEHHE. nabopamopusie pabomaul HMITYJIbCA.
uMIyJibca. PeakTuBHOE JBUKECHME Pabota cribl. MOIHOCTE CHITBI. W3y4yeHnne abcomtoTHO PeaxTuBHOE ABUKEHUE.

16. PaboTa 1 MOLITHOCTH CHITBI. KuneTmueckas sHeprus MaTepuaibHOH ToUkH. TeopeMa 00 U3MEHEHHH | HEYHpPYyroro ymapa ¢ [Iepexoa noTeHUHaILHOM
Kunernueckas sHeprusi MarepuaibHON KHHETHYECKOW YHEPTUU. [IOMOLIBIO ABYX SHEPTUU B KHHETHUYECKYIO U
TouykH. Teopema 00 U3MECHEHUH [HoTenunaneHas sueprus. [loTeHunanbHas SJHEPTUS YIPYTO OJIMHAKOBBIX HUTSHBIX oOpatHo.

KHUHETUYECKOW SHEPTUH neGopMHUpOBaHHOH NPYXUHEL. [loTeHIMaNbpHAas YHEPTUS TeIa BOINU3U MasITHUKOB.

17. [NoTeHnManbHAsT SHEPTHSL. MIOBEPXHOCTU 3€MJIH. UccnenoBanue cBsizu
[NoTeHnnanbpHast SHEPTUS YIIPYTO [oTeHmmanbHpIC W HETIOTCHIMANBHBIE CHITBI. CBSI3b PaOOTHI paboTHI CHITEI C
,Z[e(];)OpMHpOBaHHOI?'I NpPY>XUAHBI. HENOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOMI SHEpruu HU3MCHCHUEM
TTorennuanbHas SHEprus Teaa BOIU3U CUCTEMBI TeJl. 3aKOH COXpaHCHUA MEXaHUYEeCKOU OHCPIHUU. MEXaHUYeCKOU OHCPIUn
MTOBEPXHOCTH 3eMJIIH Ynpyrue u Heynpyrue CTOIKHOBEHHUS. Tena Ha MpuMepe

18. TloTeHIMATBbHBIC U HETIOTEHITMAILHBIC TexHuyeckue ycTpocTBa U NPAKTUUECKOE NPUMEHEHUE: BOJOMET, PACTSKEHUS] PE3UHOBOTO
cunbl. CBA3b paGoTHI HEMOTEHIUAIBHBIX KomnEp, NMPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET. KIyTa.

CHJI C U3MEHEHHEM MEXaHUYECKOU
SHEPIUH CHCTEMBI TeJl. 3aKOH
COXPaHEHUSI MEXaHUYECKOH SHEPTUH

19. Jlaboparopnas pabota «/ccnenoBanme
CBSI3M paOOTHI CHUJIBI C UI3MEHEHUEM
MEXaHMYECKOI SHEPruu Tela Ha
MIpUMEpe PACTKEHHSI PE3UHOBOTO
JKTYTa»

20. Konrponbhas padora «Kunemarunka.

Junamuka. 3aKOHbI COXpaHEHHUSI B
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| MCXaHHKEC)

Pa3gen 3. MoJieky/isipHas ¢pu3uKa 4 TepMoanHaMuKa (24 yaca)

Tema 1. Ocnoswt monekynsapno-kunemuydeckoi meopuu (9 uacos)

21, OCHOBHBIE TTOJIOKEHUS MOJIEKYJIPHO- OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KHHETHIECKOI TEOPUH U UX Yuenuueckuii Jemoncmpayuu
KHHETH4YecKoi Teopuu. bpoyHOBCKOE ombITHOE 000cHOBaHKE. bpoyHoBckoe nBmxkenue. Auddysus. IKcnepumenm, OmBITHL, TOKA3BIBAOLIHE
nemkenue. Anddysus XapakTtep IBHKEHHS U B3aUMOJEHCTBUS YaCTHI BellecTBa. Moaenun aapopamopuie padomol JUCKPETHOE CTPOCHUE

22. XapakTep NBUKEHHS M B3aUMOJIEHCTBHUs | CTPOEHMS ra30B, )KUIKOCTEN U TBEP/BIX TeN M 0OBACHEHHE CBOICTB OnpeneneHue Maccel BelecTBa, hororpadun
qacTull BeuiecTsa. Moienu cTpoeHust BEIIEeCTBA Ha OCHOBE ITUX MoAelel. Macca 1 pa3Mepsl MOJEKYII. BO3/yXa B KJIaCCHOU MOJIEKYJT OPraHMYECKHUX
ra3oB, KUJIKOCTEH U TBEPIBIX TEl Konuuecto Bemectsa. [locrosinHas ABorampo. KOMHAaTe Ha OCHOBE COETUHEHUH.

23. Macca monekyi. Konuuectso Berectsa. | TemnoBoe papHosecue. Temneparypa u €€ nsamepenwue. [lkana n3MepeHuit oo6éma OnbIThl 0 AU Py3Un
IMocrosHuas ABoraapo temneparyp Lleascus. KOMHATBI, 1aBJICHUS U KHUJIKOCTEH U ra30B.

24, Temnooe pasHoBecue. Temmepatypau | Mojens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISPHO- TeMIepaTypbl BO3yxa B Monens 6pOoyHOBCKOTO
eé mmepenue. IlIkana Temmeparyp KMHETHYECKOH TEOPHH HICaNbHOTO ra3a. AGCOMOTHAs TeMueparypa HEW. JIBYDKCHHS.

Ienbcus KakK Mepa CpefHeH KHHETHYECKOH SHEPTHH TEIUIOBOTO IBHKCHUS HccnenoBanne Mogens omnbita lITepHa.

25. Wneanbubiii raz 8 MKT. OcHOBHOE yactun rasa. [llkama remnepatyp KenbBuna. ['a30BbIe 3aKOHBI. 3aBUCHMOCTH MEXITY OMBITHL, TOKa3bIBAOLIHE
ypasHenne MKT Vpasuenue MenaeneeBa—Knaneiipona. 3akoH JlanbToHa. napamMeTpaMu COCTOSIHUS CYILIECTBOBaHUE

26. AGCOIIIOTHAS TeMIIEPATypa Kak Mepa W3omporieccsl B HeaqbHOM T'a3e C MOCTOSHHBIM KOJINYECTBOM Pa3peXEHHOTO Tasa. MEKMOJIEKYIISIPHOTO
Ccpe/Heil KHHETHIECKOH YHEpriy BemecTBa. ['paduueckoe npeacraBieHne H30IPOLIECCOB: H30TEPMA, B3aUMO/ICHCTBUSL.
JBIDKEHUS MOJICKYII. Y paBHEHHE 130X0pa, n3o0apa. Mozeis,
MeneneeBa-Kianeiipona TexHuueckue yCTpoWCTBa U IPAaKTUUECKOE IPUMEHEHUE: TEPMOMETP, WIUTIOCTPUPYIOIIAs

27. 3akon JanpToHa. ['a30BbIe 3aKOHBI Gapomerp. NpUpOaY NaBICHUA ra3a Ha

28. JlaGoparopHas pabora «HccienoBanue CTCHKH COCyIa.
3aBHCHMOCTH MEX]y NapaMeTpamMu OnbIThl, HILTIOCTPUPYIOIIHE
COCTOSIHHSL Pa3PEKEHHOTO ra3a» YPABHCHHUE COCTOSTHIA

29. M3onpomneccs B HIeabHOM Ta3e U UX MASAIIBHOTO 1434,

N30IIPOIIECCHI.
rpaduueckoe npejcraBlieHHe

Tema 2. Ocnoswvt mepmoounamuxu (10 uacos)

30. BryTpeHHss sHeprus TepMmonunamudeckas cucrema. BHyTpeHHAs sHeprus Yuenuueckuit Jemoncmpayuu
TEepPMOIMHAMHYECKOH CHCTEMBI U TEepMOANHAMUYECKON CUCTEMBI U CIIOCOOBI e€ n3MeHeHns. KonmuecTBo | axcnepumenm, H3MeHeHne BHyTpeHHEH
crioco0bl e€ n3menenus. Konngectso TETJIOTHI 1 paboTa. BHYTpeHHSs 3HEpIrust OAHOATOMHOTO HAEAIEHOTO nadopamopmsie pabonol SHEPIUU Tema MpH
TEIUIOTHI U paboTa. BHyTpeHHAs 3Heprus | rasa. Buasl Teronepenadn: TemIONPOBOIHOCTh, KOHBEKITHS, W3mepenue yaenbHOH COBEpPIIECHUH PaOOTHI:
0JIHOATOMHOTI'O MEaIbHOI0 ra3a U3IIy4yeHue. Y iesibHas TeIIOEMKOCTH BenecTBa. KoauuecTBo TEmIOThl | TEMIOEMKOCTH. BBUIET MIPOOKHU M3 OYTHUIKH

31. Bupl Tensionepeaayuu IIpH TeTIonepeaaye. II0JT IeHICTBHEM CIKaTOTO

32. VnenbHast TEMIOEMKOCTh BEECTBA. ITonsTie 06 agnabarHoM mporecce. [1epBbiii 3aKOH TEPMOAUHAMUKH. BO3/lyXa, HArPEBaHUE
KoM4ecTBO TEIIOTHI NpH [IpumMeHeHne IepBOTo 3aKOHA TEPMOJINHAMHUKH K H30TIPOLIECCAM. a¢upa B TaTyHHOH TpyOKe
Terionepenade. AnuabaTHeIN mpoiecc I'paduueckas uaTepnperanus paboTs rasa. MyTEM TPEHHS

33, TTepBHI 3aKOH TEPMOIUHAMUKH 1 €TO Bropoii 3akon Tepmoannamuky. HeoOpaTuMocTh mporeccos B (BMIEOIEMOHCTpAIIHS).
NIPUMEHEHHUE K U30IIpoLeccaM apupone. W3meHnenue BHyTpeHHEN

34, Heo6paTMOCTh POLECCOB B IPUPOJIE. TennoBsle MaluHbL. [IpUHIMITEI AEHCTBUS TETIOBBIX MAIHH. SHEPTHH (TeMIIepaTyphl)
BTOpOii 3aKOH TePMOHHAMUKH [IpeoOpa3oBanus 3HEPTrHY B TEIUIOBBIX ManinHax. Koadduunent TeNna Ipu Temionepeaaye.

35. Hpusrun aeitctsus u KI1JI TeroBoit MOJIE3HOTO AeHCTBUA TemnoBoi MamuHbl. [ukn KapHo u ero OnebIT N0 agradaTHOMY
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MaIIHHbI

36. Huxn Kapnro u ero KIT/{

37. OKonornieckre MpoOIeMbI
TEIUIOIHEPreTHKH

38. Ob6o06maromuii ypok «MomexyisipHas
¢u3nka. OCHOBBI TEPMOAMHAMHUKI

39. KonTtponsHas pabora mo Teme

«MoekynsipHast pusuka. OCHOBEI
TEPMOJAUHAMUKH

K02((DHUIIMEHT TOIE3HOTO NEHCTBHS. DKOIOTHIECKHE TIPOOIEMBI
TEIIOIHEPTETUKH.

TexHUYECKHE YCTPOWCTBA U MPAKTHYECKOE MPUMEHEHHUE: IBUTATENb
BHYTPCHHETO CTOpPaHHUsI, OBITOBOW XOJIOIUIBHUK, KOHIUIIUOHEP.

PaCIIMPEHHIO BO3YyXa
(OTIBIT ¢ BO3AYIIHBIM
OTHHUBOM).

Mopgenu napoBoit TypOUHBI,
JIBUTATEJI BHYTPEHHETO
CTOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Tema 3. Azpecammuvie cocmonanusn eewyecmea. Pazosvie nepexoowt (5 uacos)

40.

[MapooOpazoBanne u
HcnapeHue u KunexHue

KOHACHCAIIUA.

41.

AbGcomoTHas U OTHOCHTEJIbHAs
BIIAXKHOCTb Bo3lyxa. HachllieHHbIN nIap

42,

Teépaoe Ttemo. Kpucramnuueckue u
amMopdHbIe Tella. AHHU3OTPOIHS CBOWUCTB
KpUCTAJJIOB. }KI/I}IKI/IC KpuCTaJlJibl.
CoBpeMeHHbIC MaTepHAIIBI

43.

IInaBieHue u KPHCTAJUTH3AIINS.
VienpHas TEIIoTa [JIABJICHUS.
CyOnmmMarus

44,

YPaBHeHI/Ie TEIIOBOro OajaHca

ITapooGpa3oBanue u KoHAeHcanus. McnapeHue U KuneHue.
TexHuueckue yCTpoUCTBa U MPAKTHUECKOE MPUMEHEHUE: TUTPOMETP U
NICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU TTOIYUYEHHUs] COBPEMEHHbIX
MaTepHaioB, B TOM YHCJIe HAHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.
AOCONIOTHAs 1 OTHOCUTEJbHAS BIAYXKHOCTh BO3ayXa. HackleHHbI#
map. Y aenpHas TeIioTa mapooOpa3oBaHusl. 3aBHCHMOCTh
TeMIIepaTyphl KUIIEHHs OT AABJICHHS.

Tsépmoe Teno. Kpucrammmueckne u amopHbIe Tena. AHU30TPOIHNSA
CBOWCTB KpuCTAILIOB. XKunkue kprcraniasl. COBpeMEHHBIE MaTEPHANIbI
[InaBnenue u KpucTammu3anys. Y AenbHas TeIIOTa IIaBICHHUS.
CyGOnumarusi.

YpaBHeHHe TEIIOBOTO OanaHca.

Yuenuueckuii
IKCnepumenm,
aadopamopusie padbomuol
M3MepeHue oTHOCUTENBbHOM
BIIQYKHOCTH BO3/1yXa

Hemoncmpayuu

CBoiicTBa HACHIIEHHBIX
apoB.

Kumnenue npy NoHMKEHHOM
JIaBJICHUH.

Crioco0b! n3MepeHHs
BIIA’KHOCTH.

Habmonenne HarpeBanus 1
IUIaBICHUS
KPHUCTaJNINIECKOTO
BEIIECTRA.

JleMoHCTpanys KpucTauioB

Pasnea 4. Duexkrpoannamuka (22 yaca)

Tema 1. dnexmpocmamuxa (10 uacos)

45,

OnekTpuzanus Tei. DIEeKTPUIECKU
3apsin. JIBa BUJIa SJIEKTPUUECKHX 3apsiIOB

46.

HpOBOI[HI/IKI/I, JAUDJICKTPUKU U
MOJYIIPOBOAHUKH. 3akoH COXPAaHCHU
QJICKTPUYCCKOTO 3apsiaa

47.

B3aumoneiicTBue 3apsaoB. 3akoH
Kynona. ToueuHsIi 351eKTpHUIeCKUN
3apsin

48.

Hamps>k€HHOCTB 3JEKTPUUYECKOTO MOJIA.
IIpuHuMn cynepno3suuum 31eKTPUIECKUX
nosieil. JIuHumn HanpsPKEHHOCTH

49,

PaboTa cuit 37eKTpOCTaTHIECKOTO TOJIS.
ITorenmnuman. Pa3HOoCTh MOTEHIIMAJIOB

50.

HpOBO}IHI/IKI/I 1 AUDJICKTPUKU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJ'ICKTpI/I‘{eCKaSI MPOHUIIAEMOCTb

51.

Onexrpoémkocts. Konpencarop

52.

SHCKTpOéMKO CTh IINIOCKOI'O

DnexTpusalnus Te. DJIeKTpudeckuil 3apa. JBa Bujga s3neKTprUUeCcKux
3aps/I0B.

[IpoBOIHUKY, AUAIEKTPUKU U HOTYIPOBOJHUKH. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsia.

Bsaumoneiictue 3apsa0B. 3akoH Kynona. ToueuHsIi 37eKTpHUeCKUit
3apsi.

DnexTpuueckoe noje. Hanpspk€HHOCTD 3JEKTPUYECKOTO OIS,
IIpuHnyn cyneprno3unuy 3JIeKTpUUecKuX noueil. Jlnauu
HaTPSHKEHHOCTH 3JICKTPUIECKOTO TTOJIS.

Pabota cui anexrpocraruyeckoro nos. [lorennnan. PazHocts
MOTEHINAJIOB.

IIpoBOHUKY U AUAIEKTPUKH B HIEKTPOCTATUIECKOM IOJIE.
JuanexkTpuueckasi IpOHUIIAEMOCTb.

Onexrpoémkocts. Kongencatop.

OneKTPOEMKOCTb IIOCKOr0 KOHJEHCATOpa. DHEPrus 3apsKeHHOT0
KoHJIeHcaTopa. TexHuueckue ycTpoiicTBa U MpakTUYeCKoe
MIPUMEHEHHE: SIIEKTPOCKOII, JTEKTPOMETP, SIEKTPOCTATHIECKAs
3aIUTa, 3a3eMJICHHE AIIEKTPOIPHOOPOB, KOHAEHCATOP,

Yuenuueckuii
IKcnepumenm,
aadopamopmuvie padomol
W3mepenue
3JIEKTPOEMKOCTH
KOHJIeHcaTopa.

Hemoucmpayuu
YCeTpoHCTBO M IPUHLIKIT
JIEUCTBHSA DJIEKTPOMETPA.
B3aumoneiictBue
Ha3JIeKTPU30BaHHBIX TEIl.
DIeKTpUIecKoe Moje
3apsDKEHHBIX Tell.
IIpoBogHMKY B
ANEKTPOCTATHIECKOM IIOJIE.
OnekTpocTaTHyecKast
3aluTa.

JusnexTpuku B
9JEKTPOCTATUUECKOM IIOJIE.
3aBUCUMOCTh
INEKTPOEMKOCTH MIOCKOTO
KOHJIEHCATOpa OT IJIOIIA TN
IUTAaCTHH, PACCTOSHHA
MEXJTy HUIMH U
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KOHJICHCATOpa. DHEPTHUs 3apsSHKEHHOTO KOMMPOBAIIbHBIN amnmnapar, CTPYHHBIN NPUHTED. JURJIEKTPUYECKON
KOHJIeHCcaTopa MIPOHHUIIAEMOCTH.

53. Jlaboparopnas pabora "3mepenue DHeprust 3apsKEHHOTO
ANEeKTPOEMKOCTH KOHICHcaTopa' KOHJIeHcaTopa.

54, [puHDUD neiicTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
amnmnapara, CTpyHHOTO TIPUHTEPA.

DnekTpocTaTHuecKas 3alluTa.
3azeMIIeHHE IEKTPONIPUOOpPOB

Tema 2. ITocmoannsiit anekmpuyeckuii mox. Toxu ¢ paznuunvix cpedax (12 uacos)

55. Onextpuueckuid  Tok. Cuna  Toka. | DIEKTPUUECKH TOK. Y CJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA. | Yuenuueckui JHemoncmpayuu
Hampsokenne. ComnpotuBiienue. 3akoH | Mcrounuku Toka. Cuna Toka. [TocTosHHbI Tok. Hanpsbkenue. 3akoH IKCcnepumenm, M3MmepeHnue cuibl Toka U
OmMa a5 yyacTka IenH Oma 7151 yyacTka ey, DIEeKTPUIeCKOe CONPOTUBRIIEHHUE. Y IENbHOE aadopamopuvle padbomuol HampsHKEHUSI.

56. [TocnenoBarenbHOE, napasuie/ibHOe, | CONPOTHUBIIEHHE BEIIECTBA. N3yyenue cMenaHHOro 3aBUCUMOCTD
CMElIaHHOe CcoeluHeHHe MpoBoaHUKOB. | IlocmenoBaTensHOE, MapanIeabHOE, CMEIIAHHOE COCTMHEHHE COCIMHEHUS PE3UCTOPOB. COTIPOTHUBIICHUS
JlabopatopHass  pabora  «l3ydeHme | MPOBOJHUKOB. Wzmepenne MITHHAPUIECKUX
CMEIIIAHHOTO COEIMHEHUs pe3nucTopoB» | PaboTa anexTpudeckoro Toka. 3akoH Jxoyisa—Jlenna. MomHoCTh ANEKTPOABIDKYIICH CHITBI MIPOBOIHUKOB OT JJTUHEI,

57. PaGoTa ¥ MOLIHOCTH 3JIEKTPUYECKOIO | JIEKTPUYECKOTO TOKA. HCTOYHHKA TOKa M €r0 IUTOINAAH TOTIEPEIHOTO
toka. 3akoH Jlxoymsa-Jlenmna 3akoH OMa AJ1s1 TOTHOM (3aMKHYTOMN) 3JIeKTpHUecKkoii enn. KopoTkoe | BHYTpEeHHEro CEYEeHHs U MaTepuaa.

58. 3akon Oma I TOHMHOM (SaMKHyTOﬁ) 3aMbIKaHHE. COIIPOTHUBJICHMS. CMelIaHHoe COeIUHEHNE
3HeKTpH‘I€CKOI>'I 1ICIIH. KQpQTKQe 3HCKTpOHHa§I MMpOBOAUMOCTD TBép}ILIX METAJUIOB. 3aBUCUMOCTD Ha6J’HOI[eHI/Ie QJICKTPOJIM3a. IIPOBOAHUKOB.
3aMBbIKaHHUE. Ha60paTopHag pa6oTa COIMPOTHUBJICHUA METAJUIOB OT TEMIIEPATYPHI. CBCpXHpOBO}lI/IMOCTb. HpﬂMOC N3MEPCHUC
«3mepenne DJIC HMCTOYHMKA TOKA M DneKTpuuecKkuil TOK B BakyyMme. CBOKCTBA DJIEKTPOHHBIX MTyYKOB. 3JIEKTPOABUKYILEN CUJIBL.
€ro BHYTPEHHETO COMPOTUBIICHHUS [MonynpoBoanuku. CoOCTBeHHass W TpPHUMECHas MPOBOJAUMOCTH Kopotkoe 3ambikanue

50, DNeKTPOHHAsT [POBOXMMOCTb TBEPABIX | HONYHPOBOAHKKOB. CBolictBa p—N-nepexona. Ilomynposonrukosbie rabBaHMYECKOTO JICMEHTA
METaJlJIOB. 3aBucuMoctb | MPUOOPEL. U OLICHKa BHYTPCHHETO
COTPOTHBIICHHSI METaJIOR or | DIeKTpudyecknuii TOK B pacTBOpax M paciluiaBax 3JIEKTPOJIUTOB. COTIPOTHUBIICHUS.
temmeparypbl. CBEpXIPOBOIMMOCTb DIEKTPOIUTHICCKAS JUCCOMUAIIHS. DIEKTPOIIH3 3aBHCHMOCTh

60. DnexTpuuecknii  TOk B Bakyyme. | JVIGKTPHUECKHI TOK B rasax. CaMOCTOATC/bHBIH 1 COTIPOTHUBIICHUS METAILIOB
CBOJCTBA YIIEKTPOHHBIX ITYYKOB HECaMOCTOSTEeNbHBIHN pa3psin. MomHust. [1nazma. OT TEeMITePaTypPHI.

61. IOy IPOBOHIKH, HX COOCTBEHHAS W TexHuyeckue ycTpocTBa U NPAKTUUECKOE IPUMEHEHHUE: aMIIEPMETP, IIpoBoaumocTs
IpHMecHast IPOBoAMMOCTb. CBoiicTa p- | BOIPTMETD, PEOCTAT, MCTOUHUKH TOKA, JIEKTPOHArPEBATEbHbIC 3JEKTPOJIUTOB.
N-mepexoa. T10J1yIIPOBOIHUKOBbIE MIPUOOPEHI, SJEKTPOOCBETUTEIHHBIE TPUOOPHI, TEPMOMETP HckpoBoii pa3psia u
puGOpsI COTPOTHBIIEHUS, BAKYYMHBIHN THOJI, TEPMUCTOPHI U (POTOPEIUCTOPHI, MIPOBOJMMOCTE BO3IyXa.

62. DieKTpuueckHii TOK B pacTBOpax o TIOJIYIPOBOTHUKOBBIH N0/, TaTbBAHUKA. DIEKTPOIBHKYIIAS CHIa U OIHOCTOPOHHSIS
pacrutaBax sekTposToB. | BHYTPEHHEE CONPOTHBICHHE HCTOYHMKA TOKA. MIPOBOJMUMOCTH JTHOAA.
DNEKTPOTUTHYECKAS JUCCOLIMAIMSL.

DNIEeKTPOIN3

63. ONeKTpuYecKuit TOK B ra3ax.
CamMocTosTeIbHBIN u
HECaMOCTOSTENbHBIN pa3psia. MouHus.
IInazma
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64. DnexTpudeckue MprUOOphl U YCTPOUCTBA
U WX TpaKTHIeCKoe IpHMCHEHHE.
[IpaBuia TeXHUKH 0€30IIaCHOCTH

65. O06001aroI it YpOK
«DNEeKTPOANMHAMUKAY

66. KontponsHas  pabora mo  Teme
«DNEeKTPOCTaTUKA. [TocrosiHHBII

aMeKTpUUecKuil TOK. TOKH B pa3iInUHBIX
cpenax»
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11 KJIACC

Ne
n/n

Tema ypoka

Copep:xanue

Yuyennveckuii IKCEePUMEHT, JIaGOpaTOpPHbIe padoThI
U AeMOHCTPalLuHM (C UCIO0JIb30BaAHHEM 000Py10BAHMS
LEHTPA eCTeCTBEHHO-HAYYHOH U TeXHOJIOrH4YecKoii
HanpasJieHHocTell «Touka pocTa»)

Pa3gen 1. DaekrpoanHamuka (11 yacoB)

Tema 1. Maznummnoe none. InekmpomazHumnasn

unoykyusn (11 uacoe)

1.

IlocTossHHBIE MArHUTHI U UX
B3auMoieicTBue. MarHuTHoe I11oJie.
Bekrop marautHOM nHAykuuu. Jlunun
MAarHUTHON MHAYKIUU

IlocTossHHBIE MarHuThbl. B3aumojelicTBHEe ITOCTOSHHBIX MAarHHTOB.
MaruutHoe mone. Bektop MarHutHOM —uMHAYKUMHM. [IpuHnun
CyHEepHO3UIMM MArHUTHBIX Moyied. JIMHUM MarHuTHON WHAYKIUU.
Kapruna nuHuit MarHuTHOM MHAYKIMU MOJISI TOCTOSTHHBIX MarHuTOB.

MarauTtHoe 1oJie IPOBOJAHUKA C TOKOM.
OmnsIT OpcTena. Bzaumoneiictaue
IPOBOJHHUKOB C TOKOM

MarautHoe MoJie MPOBOJHUKA ¢ TOKOM. KapTuHa JAMHMNA HHIYKIIUU
MarHUTHOTO TIOJNS JUIMHHOTO MPSMOTO IPOBOJHHKA M 3aMKHYTOTO
KOJIBLIEBOTO TIPOBOJHWKA, KaTymKH ¢ TokoM. OmpeIT Opcrena.

JlabopatopHas pabota «3y4ucHne
MarHUTHOT'O MOJISl KATYIIKH C TOKOM)

B3anmopeiicTBre MPOBOAHUKOB C TOKOM.
Cunia Ammnepa, e€ MOy b U HallpaBJICHHE.

JleficTBE MarHUTHOI'O MOJISL Ha
MPOBOAHMK ¢ TOKOM. Cuiia Amnepa.
JlabopaTopHast pabota «VccnenoBanue
JEWCTBHS TIOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»

Cuna JlopeHua, e€ MOLyJdb W HampaBlieHUE. J[BH)KEHUE 3apsDKEHHOM
YaCTHIBI B OAHOPOAHOM MarHUTHOM nosne. Pabota cuer Jlopenna.
SIBnenue 31eKTpOMarHUTHOM MHAYKIMH. IIOTOK BExkTOpa MarHUTHOMH
UHIYKLIMH. DNEKTPOABUKYIIAS cuiia WHIYKIWH. 3akoH
3JeKTpOMarHuTHOU uHaykuu dapanes.

JlelicTBre MarHUTHOTO MOJIsl HA
JBIDKYIIYIOCS 3apsDKEHHYIO YaCTHILY.
Cuua Jlopenna. Pa6ora cuibl JlopeHia

Buxpesoe 31eKkTpuueckoe mnose. IeKTPOIBIKYIIAs CHUIa MHIYKLIUHU B
MPOBOJHUKE, NBUKYIIEMCS MMOCTYNATCIbHO B OAHOPOAHOM MariuTHOM
ToJe.

OnexTpoMarauTHas nHAyKIws. [ToTok
BEKTOpa MarHUTHON mHAYKnuu. DJ1C

UHAYKIMH. 3aKOH JIEKTPOMarHUTHOH
unaykuuu Papanes

IIpaBuno Jlenua.

WHayKTHBHOCTG. SIBJICHHE CaMOWHAYKIUH. DJIEKTPOABIDKYIIAs CHIIA
CaMOWHTyKITHH.

DHeprust MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

Jlaboparopnas pabota «/ccnenoBanue

SIBJICHUA 3.]'I€KTpOMaFHI/ITHOI\/'I WHAYKOHUN»

OHEeKTPOMarHuTHOE MOJIE.
TexHuueckue ycTpoMcTBa U NPAKTUUECKOE NPUMEHEHUE: IOCTOSHHBIE

WNuaykTuBHOCTE. SIBNIEHUE
camouHaykuuu. 9JJC caMOMHAYKIUY.
DHeprus MarHUTHOTO TOJIsl KaTYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE MOJIE

MAarHuTHhI, QJICKTPOMArHUThI, QJICKTPOABUTaTEIIb, YCKOPUTEIIN
OJIEMCHTAPHBIX YaCTHUL, MHAYKIUOHHAA I1€Yb.

TexHHueckue ycTpoiucTBa U UX
HNPUMEHEHUE: IOCTOSIHHBIE MAarHUTBHI,
3IEeKTPOMATHUTHI, YNEKTPOABUraTeNb,
YCKOPHTEH JIEMEHTAPHBIX YaCTHII,
WHAYKIMOHHAS M1eYb

10.

O6o6maromuii ypok «MarHUTHOE TOJIe.

SHCKTpOMaFHI/ITHaH WHIYKIUS

11.

KonTtponsHas pabora o reme

Yuenuueckuii
IKCnepumenm,
aadopamopusle padbomul
W3ydeHne MarHuTHOTO
I10J14 KaTyI_HKI/I C TOKOM.
UccnenoBanne neicTBus
IIOCTOSSHHOI'O MarHuTa Ha
pPaMKy C TOKOM.
Hccnenosanue sBIIeHUS
ANEKTPOMArHUTHOM
WHIYKIIH.

Hemoncmpayuu

OmnsIT OpcTena.
OTKIIOHEHHE DJIEKTPOHHOTO
My4yKa MarHUTHBIM TIOJIEM.
JIvHUM UHIYKIUT
MarHUTHOIO IOJIS.
B3aumoneiictBue 1Byx
MIPOBOTHUKOB C TOKOM.
Cuna Ammnepa.

HetictBue cuinel Jlopenna
Ha MOHBI 3JICKTPOJIHTA.
SIBneHue
3JIEKTPOMarHUTHOU
WHIYKIIAH.

IIpaBuno JleHua.
3aBUCHUMOCTh
ANEKTPOABIDKYIICH CHITBI
HHAYKIUH OT CKOPOCTH
HM3MEHEHNS MarHUTHOT'O
IIO0TOKa.

SIBiIeHUE CAMOWHIYKITUH.
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«MarunuTHOe ToJie. DIIeKTpOMarHuTHAs
WHITYKITHSD)

Pasnen 2. Kosiebanusi u BoJinbI (24 yaca)
Tema 1. Mexanuueckue u ynekmpomaznumusle Koaeoanus (9 uacos)

12.

CB0OOOIHBIE MEXaHUYECKHE KOJIEOaHU.
T'apmonudeckue konebanus. YpaBHCHHE
TapMOHUYECKUX KOJICOaHUH.
IIpeBpalenue sHepruu

13.

JlabopatopHas pabota «MccnenoBanue
3aBUCHMOCTH MIEPUOIa MAJIBIX
KoJieOaHUH rpy3a Ha HUTH OT JJTHHBI
HUTU U MacCsl Ipy3a»

14.

Kone6arenpHelii koHTYp. CBOOOIHBIE
JJIEKTPOMATrHUTHEIE KOJIeOaHUs B
UIIea bHOM KOJ1e0aTeIbHOM KOHTYpE.
AHaJOTHs MEXAY MEXaHHYCCKIMH U
JICKTPOMATHUTHBIMH KOJICOaHHSAMH

15.

®opmyna ToMcoHa. 3aKOH COXpaHEHHUS
SHEPTUH B HIEaTbHOM KOJIe0aTeIbHOM
KOHTYpE

16.

IIpencraBieHue o 3aTyXaroIuX
KosieOaHuAX. BEIHYXICeHHBIE
MexaHHuecKue konebanus. Pe3oHaHc.
BrIHYXI€eHHBIE 3JIEKTPOMArHUTHBIE
KoJiebaHus

17.

ITepemennsIil Tok. CHHYCOMIATBHBIN
repeMeHHbIN TOK. MOILIHOCTh
HNEPEMEHHOTO TOKA. AMIIIMTYAHOE U
JeHCTBYIONIEE 3HAUEHHE CUIIBI TOKA U
HaNpsLKEHUs

18.

Tpaucdopmarop. [IpoussonacTro,
nepenaya 1 MoTpediieHne
SNEKTPUUYECKON IHEPTUH

19.

YCTpoHUCTBO U MPaKTHUUECKOE
NPUMEHEHUE IJIEKTPUUECKOTO 3BOHKA,
reHepaTopa MepeMeHHOT0 TOKa, TUHUH
3JIeKTponepeaad

20.

OKOIOTHYECKHEe PUCKHU TIPH
IPOU3BOJICTBE IEKTPOIHEPTHH.
KynbTypa ucnonb3oBanus
IJIEKTPOIHEPTUH B TIOBCETHEBHON JKU3HH

Komnebarenpnasg cuctema. CBOOOIHBIE MEXaHNUECKHE KOJIEOAHMS.
I'apmonnueckue konedanus. [lepuon, yacrora, ammntyaa u dasa
konebanui. [Tpy>KMHHBIN MasTHUK. MaTeMaTHYeCKUi MasiTHUK.
YpaBHeHHe rapMoHuUecKux konedanuil. [IpeBpamienue sHepruu npu
TrapMOHUYECKHUX KOJICOaHMSIX.

KonebatenbHblit KOHTYp. CBOOOIHBIE AIIEKTPOMAarHUTHBIE KOJIeOaHMs
B UJICaJIbHOM K0Jie0aTeIbHOM KOHTYpe. AHAIOTHS MEXIY
MEXaHWYECKUMH H JICKTPOMarHUTHBIME KosieOanusamu. dopmyna
TomcoHa. 3aK0oH COXpaHEHHs SHEPTHH B HICATBHOM KOJIe0aTeIbHOM
KOHTYpE.

[IpencraBnenune o 3aTyxaromux KojaeOaHusX. BoiHyKaeHHbIE
MexaHn4eckue konebanus. Pezonanc. BeiHyxaeHHbIe
JJIEKTPOMAarHUTHBIE KOJICOAHMS.

IlepemennsIit Tok. CUHYCOMIANbHBIN IepEMEHHBIH TOK. MOIIHOCTH
NEPEMEHHOI'O TOKaA. AMHJ’II/ITyI[HOC u HeﬁCTByIOmee 3HA4YCHUC CUJIbI
TOKa U HAIIPSAKCHUA.

Tpanchopmarop. IIpousBoacTso, nepeaaya u notpedaeHue
3NEKTPUUYECKON 3HEPTUH. DKOJIOTHYECKHE PUCKH NIPH IIPOU3BOJICTRE
anekTpodHepruu. KynbTypa Hcrnonb30BaHus 3JIEKTPOIHEPTUH B
MIOBCETHEBHOM KU3HHU.

TexHuueckue ycTpoWcTBa U MIPAKTUYECKOE MPUMEHEHNUE:!
JNEKTPUUYECKUH 3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, INHUU
JNeKTponepeaay.

Yuenuueckuii
IKCnepumenm,
aadopamopusle padbonul
HccnenoBanue
3aBUCHUMOCTH MEepHoia
MaJIbIX KoJicOaHHi rpy3a Ha
HWUTH OT JUIMHBI HUTU U
MAacCHI rpys3a.
Uccnenosanue
MIEPEMEHHOTO TOKA B IIEITH
M3 IIOCIIEN0BATEIHHO
COCIMHEHHBIX
KOHJICHCATOpa, KATYIIKA 1
pesucropa.

Hemoncmpayuu
HccnenoBanue mapaMeTpoB
KOJIe0aTeNbHON CHCTEMBI
(IpYXUHHBIH WIH
MaTEMAaTUYCCKUI MasSTHHK).
Habnronenue 3aTyxarommx
KOJieOaHu.

Uccnenosanue cBOCTB
BEIHY’KJICHHBIX KOJICOAHMIA.
Habmronenune pezonanca.
CBo0OoaHEBIE
AIEKTPOMArHUTHEIC
KoJIeOaHusI.
OcruuIorpaMMeI
(3aBUCUMOCTHU CHUJIBI TOKA U
HaMpsKEHUS OT BPEMEHH)
IUTSL DJIEKTPOMArHUTHBIX
KOJICOaHUH.

Pesonaunc npu
MOCJIEZI0BATEILHOM
COCITMHEHUH PE3UCTOPA,
KaTyIIKH HHOYKTUBHOCTH H
KOHJICHCATOopa.

Mojens JTHHUA
AJIEKTpOTIepeaun.

Tema 2. Mexanuueckue u 31eKmpomazHumHsle 6071l (5 uacos)
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21.

MexaHH4eCKHe BOJIHEI, YCIOBHS
pacnpoctpanenus. [lepuon. Cxopoctsb
PacmpoCTpaHeHHs U JUIMHA BOJIHEL
[onepeuHble U MPOIOILHBIE BOJIHBI

22. 3Byk. CkopocTh 3ByKa. ' pOMKOCTB
3ByKa. Bricora ToHa. Tem0Op 3Byka

23. OneKkTpoMarHuTHEIE BOJHBI, X CBOWCTBA
U ckopocTb. I1Ikana aneKTpoMarHuTHBIX
BOJIH

24. [IpuHIMTBI paTOCBSI3H U TEJIEBUICHHUS.
PazBuTre cpencts cBs3u. Paguonokars

25. KonTponbnas pabora «Konebanust u

BOJIHBI»

MexaHuueckue BOJIHBI, YCIIOBUA paciipoctpanenus. [lepuos.
CKOpOCTP paclpoCTpaHEeHHUs U JUINHA BONHEL [lonepednsie n
MIPOAONBHBIE BOIHEI. VIHTepdepentus u Audpakius MeXaHHIeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
DNEeKTpOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3TYUYEHUS SJIEKTPOMArHUTHBIX
BOJIH. B3aumHas opuentanus Bexktopos E, B, V B anexrpomarautHoi
BosiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE,
MpeIoMIICHHUE, IosIpu3anus, qudpakius, narepdpepenims. CKkopocTsh
3JIEKTPOMAarHUTHBIX BOJIH.

IIIxana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHNE 37EKTPOMAarHUTHBIX
BOJIH B TEXHHKE U OBITY.

[IpuHMnIBI paguocBs3u U TeaeBUuAeHU. Paguonokanus.
DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpeibl.

TexHuuyeckue ycTpoucTBa U MPaKTUYECKOE PUMEHEHHE:
MY3bIKaIbHBIE HHCTPYMEHTHI, YJIbTPa3BYKOBasl JUATHOCTUKA B TEXHHUKE
U MEIUIIMHE, paaap, pPaIHoNpuEMHHIK, TCSICBU30p, aHTCHHA, TeledoH,
CBY-neus.

Hemoncmpayuu
OO6pa3zoBanne u
pacmpocTpaHeHHe
MOTIEPEYHBIX U
MIPOIOJIEHBIX BOJIH.
Koneobmromieecs Teao Kak
HCTOYHUK 3BYKA.
Habnronenue oTpakeHus u
MPETOMIICHUS
MEXaHWYECKHUX BOJIH.
Haomonenue
HHTEepPEPEHITNH U
IUPPaKINU MEXaHUIECKUX
BOJIH.

3BYKOBOW PE30HAHC.
HaGmonenue cBs3u
FpOMKOCTI/I 3By1<a " BBICOTHI
TOHA C aMIUIUTYIOU U
YaCcTOTOM KoJIeOaHUH.
HccnenoBaHue CBOUCTB
ANEKTPOMArHUTHBIX BOJIH:
OTpakeHHE, IPEIOMIICHHE,
TOJISAPU3AIUS, THUPPAKITHS,

HHTEepEPEHITHS.

Tema 3. Onmuxa (10 uacos)

26. [psamonuHeitHOE pacTipocTpaHeHHE I'eomerpuueckas ontuka. [IpsmonuHeitHOe pacpocTpaHeHUE CBETa B Yuenuueckuii Jemoncmpayuu
cBeTa B 0JHOpOIHOM cpene. ToueuHblit onHOpoAHOM cpexe. JIyd cBera. TouedHbI HICTOUHUK CBETA. IKCnepumenm, [IpsmonuneitHoe
MCTOYHUK cBeTa. JIyu cBeTa OtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTtpoenue nadopamopmsie padomol pacnpocTpaHeHue,

27. OtpaxkeHue cBeTa. 3aKOHBI OTPAKECHUS M300paXKEHHH B MJIOCKOM 3epKaje. N3mepenue mokazatens OTpaXeHHE U TpeJIOMIICHUE
cBera. [locTpoenne n3o0paxxeHuii B IpenomMsieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIOTHBIN MIPEJIOMJICHUS CTEKJIA. cBera. OnTrueckue
IJIOCKOM 3€epKalie nokasartelb npenomieHus. [lojiHoe BHyTpeHHEe OTpaxKeHue. HccnenoBaHue cBOWCTB puOOPEI.

28. IIpenomnenue ceta. [lonHoe IIpenenbHbIN yrol MOJHOTO BHYTPEHHETO OTPaKeHUSI. M300paKeHU B TUH3aX. ITonHOE BHyTpeHHee
BHYTpPEHHee oTpakeHue. IIpenenbHslii Hucniepcus ceera. CioxxHBIH cocTaB Oenoro cera. L[ger. Habnronenune nqucniepcun oTpaxeHue. Mozenb
YTOJI TIOJTHOTO BHYTPEHHETO OTPAKEHUS Cobwuparoniue u paccenBaromye JUH3bL. ToHKas TuH3a. DOKycHOE cBeTa. CBETOBO/JIA.

29, Jla6opaTopHas pabota «3Mepenue paccTOsIHUE U ONTHYEcKasi cuijla TOHKOM JInH3bI. [locTpoeHue HccnenoBanue cBOHCTB
TIOKa3aTeJIsl IIPEJIOMIIEHHST CTEKIIA» n300paKeHMI B COOMPAIOIINX U pacCeHBarONINX TnH3aX. Dopmymna HU300paKeHUI B JINH3AX.

30. JInn3el. TTocTpoeHue M306pakeHnii B TOHKOM JIMH3BI. Y BEJIMYCHHUE, IaBAEMOE JIMH301. Moaenu MUKpOCKOIIa,
man3e. PopMyIia TOHKO# JIMH3HI. [Ipenensl MPUMEHUMOCTH TE€OMETPUUECKON ONTUKH. TeJIeCKOTa.

VBeJIHUCHUE JTUH3bI BonnoBast ontuka. MHTepdepennus ceera. KorepeHTHbIE HCTOYHUKH. Habnronenue

31. JlaGopatopuas paGota «VccienoBanne YcioBus HAOMIOACHUS MAKCHMYMOB M MUHUMYMOB B HHTEepPEPEHIINU CBETA.
CBOHCTB H300PAKCHNIT B JINH3AX) HHTEePEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX Habmronenune nudpaxunu

32. Jucnepcus ceera. CIOXKHBII COCTaB MCTOYHHKOB. CBCTA.

6eroro ceera. L[ger. JJaboparophas

Hudpaxmus ceeta. AudpakiponHas pemeéTka. Y coBre HaOII0IeHUS

Habnronenune nqucniepcun
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pabota «HabmroneHue aucrepcun
CBeTay

33. WuTepdepennmst ceta. Andpaxius
cBeta. [lndpakmorHas penérka

34, [TomepedHOCTH CBETOBBIX BOJH.
[onsipuzanus cBeTa

35. Onruueckue NpuOOPHI U YCTPOHCTBA U

YCJIOBUSA UX 0e30I1aCHOr0 MMPUMCHCHUA

TJIABHBIX MAKCHMYMOB ITPU NMaJA€HHHN MOHOXPOMATHYECKOTO CBETa Ha
IU(QPaKIIHOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHU4eckue ycTpoHCTBa M MPaKTHYECKOE NPUMEHEHUE: OUKH, JIyTIa,
(oroanmapaT, NPOESKIHOHHBIN anmapar, MUKPOCKOI, TEJIECKOII,
BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS PEIETKA, MOISIPOUI.

CBETAa.

[lonyuenue cnekrpa ¢
MOMOIIBIO IPU3MBI.
ITonyuenue cnexrpa ¢
MIOMOIIBIO AUPPAKIIHOHHON
PELIETKH.

HaGmonenue nomnspuzanuu
CBETA.

Pa3gen 3. OcHOBBI CIEHAIBLHON TEOPUH OTHOCHTEIBHOCTH (4 Yaca)

Tema 1. Ocnoswl cneyuanvnoil meopuu omuocumenvhocmu (4 uaca)

36. I'panu1B! NpUMEHNMOCTH KJIacCHueckoit | I'paHuIel NpUMEHHMOCTH Kilaccudeckoil MexaHuku. Iloctymatel
MexaHUKH. [locTynaTsl crieruansHON CIELUAIBHOW TEOPUHM OTHOCHUTEIBHOCTH: WHBAapUAaHTHOCTH MOIYJIS
TEOPHH OTHOCHUTEIIEHOCTH CKOpPOCTH CBETa B BaKyyMe, IPHHLIUI OTHOCUTEIBHOCTH DHHIITEHHA.
37. OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. OTHOCHUTENBHOCT  OJHOBPEMEHHOCTH. 3aMeIJIeHHe BpEMEHH W
3aMezsieHHE BPEMEHH U COKpallleHUe COKpaIlleHHE JJINHBI.
JUIMHBI OHeprusi W HMITYJIBC PEIATUBUCTCKON dYacThibl. CBS3b MacChl ¢
38. 3Hepr1/[;[ U MMITYJIbC peHﬂTHBHCTCKOﬁ 3HepFI/IeI>'I 1 UMITYJIbCOM peJ‘IﬂTHBHCTCKOﬁ YaCTUIbI. 3HepFI/I$I ITOKOs.
gacTHIbl. CBsI3b MaccChl C SHEPTUEH U
HMITYJIbCOM. DHEPTHsI HOKOSI
39. KontponsHas padora «Ontrka. OCHOBBI

CHeHHaHBHOﬁ TeOpUn
OTHOCUTCJIIbHOCTH)

Paspnea 4. KpanroBas pusuka (15 yacoB)

Tema 1. Inemenmot keanmoesoii onmuxu (6 uacoa)

40. ®otonbl. Dopmyia [lnanka. Dueprus u ®otonsl. Popmyina [Tnanka cBsi3u 3HEprur (GOTOHA C €ro0 YaCTOTOM. Hemoucmpayuu
UMITYJbC (POTOHA DHeprus U UMITYJIEC POTOHA. ®oTorpPeKT Ha yCTaHOBKE
41. OTKpBITHE U HCCIICIOBAHIE OtkpsiThe U uccneaoBanue porodrdpdekra. OnbiTel A. I'. CTonerona. C IIMHKOBOM TJIACTUHOM.
dorospderra. Onpitel A. I'. Croneroa | 3axonsl ¢orodddexra. YpaBHeHune DiHmTelHa 11 dorodddexra. Hccrnenosanue 3aKOHOB
42, 3akonsl poTodddexra. YpapHeHHE «KpacHas rpanuna» ¢porosdpdexra. BHemHero goroadexra.
DiininTeiHa 1 GoTosddexra. Hasnenue cBeta. OnbiTel I1. H. JleGeaera. CBeToaMO/I.
«KpacHas rpannma» gotorddexra XUMHUUECKOE IECHCTBUE CBETA. Connednas 6atapes.
43. Jasnenue ceta. OnbiTe 11, H. Texunueckue yCTpOHCTBa u NPAaKTAYECKOE NIPUMEHEHUE:
Jle6eneBa. Xumuueckoe jaeiicTBie ceera | QOTO3IEMEHT, GOTONATUHK, CONHEYHAs OaTapesi, CBETOAUO.
44, TexHuueckue ycTpoucTBa u
NPaKTHYECKOE NPUMEHEHHE:
(dhoTodnemMenT, GOoTOAATYNK, COTTHETHAS
Oarapesi, CBETOIUO]
45, Pemmenue 3amau o teme «3IE€MEHTHI

KBAaHTOBOM OITUKI)

Tema 2. Cmpoenue amoma (4 uaca)

46.

Mogens atoma Tomcona. OMBITE
Pesepdopaa 1o paccesiHUIO (-4acTuil.

Mopnens aroma Tomcona. OnbiTel Pesepdopna no paccesHuio o -
yactull. [InanerapHast Mozens aToma.

Yuenuueckuii
IKCnepumenm,

Hemoucmpayuu
Mopenb omnbiTa
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IlnanerapHas Mojenb aTomMa

ITocrynarst bopa.

aadopamopusle padomul

Pezepdopna.

47. Ioctynatsr bopa Wznydyenne u nornomenue (OTOHOB IPH IIEPEX0Je aTOMa C OTHOTO Habnronenune nunaetiwaroro | OmnpeneneHue UIMHBI

48. Wsny4enue u nornomenne GOTOHOB IIpy | YPOBHS SHEPTUM HA APYToi. Bumel ciektpos. CriekTp ypoBHEH CHEKTpa. BOJIHBI J1a3epa.
HEPEXOJIE ATOMA C OJHOTO YPOBHS SHEpruM aToMa BOAOPOJA. Habnronenue nuHeHYaThIX
SHEpruM Ha Apyroit. Bumsl criektpos BonHoBsle cBolicTBa yacTul. Bomnsl ge bpoiina. KopmyckynspHo- CIIEKTPOB M3JIy4Y€HHUS.

49, BosHOBBIE CBOMCTBA yacTHil. BosHs! ie | BOJMHOBOM Jyanu3M. CHOHTaHHOE U BBIHYKJEHHOE M3JyYEHHE. Jlazep.

Bpoiins. KopnyckynspHO-BOJIHOBOM TexHu4eckue ycTpoicTBa U MPAKTHYECKOE IPUMEHEHUE:
Jyanu3Mm. CHOHTaHHoe Y BBIHYKIECHHOE CHeKTpaJ'ILHLIﬁ aHaJInu3 (CHeKTpOCKOH), Ja3ep, KBaHTOBBIN KOMIIBIOTEP.
U3JIy4CHUE

Tema 3. Amommnoe aopo (5 uacos)

50. OTKpbITHE paAuOaKTHBHOCTH. OMBITHI OKCHEPUMEHTBI, TOKA3bIBAIOIINE CI0KHOCTh CTPOCHUS Apa. Yuenuueckun Hemoncmpayuu
Pesepdopna no onpeznenenuto cocraBa OrtxkpeiTHe paguoaktuBHOCTH. OnbIThl Pesepdopaa o onpenenenuto IKcnepumenm, CYérynk  HMOHHU3UPYIOMINX
PaJHOaKTUBHOIO U3Ty4eHHs COCTaBa PaIHOaKTUBHOIO U3Iy4EHHS. nabopamopnvie padomot 4acTull.

51. CaoiicTBa anbda-, bera-, ramMma- CaoiicTBa anbda-, 6era-, raMMma-u3iayueHus. Brnusuue HccnenoBanue TpekoB
u3Iy4eHus. BiusHue paJioakTHBHOCTH | PaJAMOAKTUBHOCTH HA XUBBIE OPTaHU3MBI. 9qacTHIL (110 TOTOBBIM
Ha JKUBBIE OPraHU3MBbI OTkpeiTHE NPOTOHA U HeNTpoHa. HyknoHHas Moaens sapa ¢dororpadusm).

52. OTKpbITHE IPOTOHA M HEUTPOHA. [eiizen6epra—lBanenko. 3apsn sapa. MaccoBoe 9nCIIO Sapa.

W3zorormsl. Anbga-pacnan. W3zotomnsl. Anbha-pacnan. DIEKTpOHHBIA 1 HO3UTPOHHBIHN OeTa-
DIIeKTPOHHBIH M TIO3UTPOHHBII OeTa- pacnag. 'aMmma-n3mydenue. 3aKOH paJuHOaKTUBHOTO pacrnaja
pacman. ['amMmma-u3ydenue OHeprust CBSA3M HYKJIOHOB B sipe. SnepHbie cuibl. JehekT Macchl

53. DHeprus CBA3M HYKJIOHOB B sIpe. anpa. Sinepuele peakuuu. [lenenne u CUHTE3 sAaep. S nepHbIi peakTop.
SInepHble peakuuu. SinepHbIi peakTop. Tepmosinepuslit cunrtes. [IpoGieMbl 1 IePCHIEKTUBHI AIEPHON
IIpoGnemsbl, MepCHeKTUBHI, 9HEPreTUKU. DKOJOTHIECKUE aCTIEKTHI SIIEPHOM SHEPTETUKU.
AKOJIOTUYECKHUE ACIICKThI S HepHOﬁ 3HeMeHTapHLIe JacTULBbIL. OTKpLITI/Ie TMO3UTpPOHA. Mertonpl
SHEPreTHKH HaOJIFOACHUS] U PETHCTPAIMN 2JIEMEHTaPHBIX YaCTHII.

54, DreMeHTapHble YacTHIbI. OTKPHITHE dyHnaMeHTaNbHbIE B3anMoaencTBus. EMMHCTBO Hu3ndeckoi KapTHHBI

no3uTpoHa. MeTo bl HAOMIOACHUS U
perucTpaIyy dIeMEeHTapHBIX YacTHIl.
Kpyrsiit cron «@yHnamMeHTaIbHbIE
B3anMojelictsus. EquHCTBO
(hM3MIeCKOi KapTUHBI MUPay

Mmupa. TexHnueckre ycTpoHCTBa M MPAaKTHIECKOE NPUMEHEHHE:
JI03UMETp, Kamepa BuibcoHa, sinepHslii peakTop, aToMHas 6oMoa.

Paspnen 8. DiiemeHTHI acTpOHOMMH U acTPpopu3uku (7 yacoB)

Tema 1. Dnemenmul acmponomuu u acmpogusuxu (7 uacos)

55.

Dranbl pa3BUTHS ACTPOHOMHU.
[pukiagHOE ¥ MHPOBO33PEHUECKOE
3HauCHHE aCTPOHOMHUU. Bun 3BE3HOTO
HeOa. Co3Be3nus, SpKue 3BE3MHI,
IJIAHETHI, UX BUIUMOE JBUKCHUE.
CoaHeuHas cucreMa

56.

Connne. ConHeuHast aKTUBHOCTb.
WcTounuk 3aeprun CosHIa U 3BE3]

57.

3BE311BI, MX OCHOBHBIE XapaKTEPUCTHKU.

Otanbl pa3BUTHS acTpoHOMHH. [IpuUKIIagHOE M MUPOBO33PEHUYECKOE
3HaYeHHE acTpoHoMuHu. Bua 3BE3mHoro Heba. Co3Be3mus, sipKue
3BE3/1bI, IUIAHETHI, X BHAMMOE ABrkeHre. ColHeYHas cucTeMa

Connue. ConHevyHast akTUBHOCTb. McTounuk sHeprun CosHIa 1 3BE31.
3BE31IbI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jnarpamma «cCreKTpasibHbII
KJIacC — CBETHMOCTHY. 3BE31bl TJABHOM IIOCIIENOBATEILHOCTH.
3aBUCUMOCTEL  «Macca CBETHUMOCTBY» IS 3BE3J TJIAaBHOU
MocJeIoBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMeHHBIE
MPEACTaBIeHUS] O TPOUCXOXKIeHUH u HBoitonuu CoyiHIa M 3BE3.

Yuenuueckue naonooenusn
Hab6umronenus
HEBOOPYKEHHBIM TJIa30M C
HCIOJIB30BAaHUEM
KOMITBFOTEPHBIX
MPUIIOKEHUN JIJISt
OTIPEICIICHUS TTOJIOKEHUS
HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO 1aTy:
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3BE3BI ITIABHOM ITOCIEN0BATEILHOCTH.
BryTpenHee cTpoeHue 3BE31.
CoBpeMeHHEBIE TTPEICTaBICHUS O
MIPOUCXOXKACHUU U 3BOIIONUN CoHIIA U
3BE3]

58.

Mieunslii Iyt — Hama ["anakruka.
ITonoxenue u apuxenue ConaHua B
T'anakruke. 'anakruku. YEpHble AbIPHL B
sJIpax rajJaKTUK

59.

Bcenennas. Pazberanue ranakTuk.
Teopus bosbmoro B3peiBa. Pennkrosoe
u3nydeHue. MerararakTiuka

60.

Hepemennsle nmpobi1eMbl aCTpOHOMHHU

61.

KonTtponpHas pabora «1eMeHTHI
ACTPOHOMHMH U acTpPOPU3UKU»

OTansl KU3HU 3BE3I.

Mneunstii [Tyte — Hama [Manakruka. [lonoxxenue u nemwxenne CoHIA
B lNamaktuke. Tunel ramaktuk. PaguoramakTuku u kBazapbl. UEpHbIe
JBIPHI B SIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. PasOeranue
ranaktuk. Teopus bonbmioro B3peBa. PenukroBoe wu3myueHue.
MacmtabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepeménnsle npo0iaeMbl acTpOHOMUU

OCHOBHBIE CO3BE3AMS
CeBepHOTO MOTyIapus u
SIPKHE 3BE3BL.
Habnronenus B Teneckon
Jlynsl, nnanet, Mneunoro
ITyTn.

Pasnea 6. O6o0maronee noproperue (5 4.)

62. O600maromuii ypox.

63. O600maromuii ypox.

64. HWroroBast KOHTpOIBHAs paboTa

65. AHaJM3 UTOTOBOH KOHTPOJIBHOM PabOTHI
66. UTOrOBEI YpOK.

Ponp ¢u3MKM M acTPOHOMHUM B SKOHOMHYECKOH, TEXHOJOTHYCCKOH,
COLIMANIBHON W 3THYECKOW cepax ACSATENLHOCTH YENOBEKa, POiib U
MecTO (PU3UKH U aCTPOHOMHH B COBPEMEHHOI HayYHOH KapTHHE MHPa,
poie  (usnyeckod Teopud B (HOPMUPOBAHUHM NPEICTABICHUH O
(bu3MYecKoil KapTHHE MHUpa, MeCTO (PU3NYECKON KapTHUHBI MHpa B
00IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTABICHHH O
HpUpOJIE.
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