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MHNOACHUTEJIbHASA 3ATIINCKA

O6pazoBarenpHas nmporpamma cpeanero oomero oopazosanust [OCYJAPCTBEHHOI'O
BIO/DKETHOI'O OBIIEOBPA3OBATEJIBHOI'O YUPEXJIEHUS «CPEIHAS HIKOJIA Ne
92 TOPOJICKOI'O OKPYT'A MAKEEBKA» JIOHELIKOI HAPOJIHOM PECITYBJIMKU
(manee oOpaszoBarenbHas OpraHu3alys) pa3padoTaHHas B COOTBETCTBHH C

1. 3akoH 00 oOpazoBanuu Ne 273-D3.

2. 3akoH ot 06.10.2023 Ne 12-P3 «O06 o6pa3zoBanuu B JJoneuxoir Hapognoit
Pecrryomuke» (Ipunst [ToctanoBnennem Hapomnoro Cosera 5 oktsaopst 2023 rona).

3. ®enepanbubiii 3aK0H OT 19.12.2023 Ne 618-D3 «O BHECEHMH U3MEHEHHI B
®denepanpublit 3ak0H «O0 oOpa3zoBanun B Poccuiickoit deneparumy.

4. ®enepanbubiii 3akoH 0T 04.08.2023 Ne 479-D3 «O BHEeceHNU U3MEHEHUH B
®denepanpHblit 3ak0H «O06 oOpazoBanuu B Poccuiickoit deneparum.

5. IIpuxa3z MunucrepcTBa npocsemienus Poccuiickoit @enepannu ot 18.05.2023 Ne 371
«O0 yrBepxkaeHnn ¢eaepaabHON 00pa30BaTeIbHON MTPOrPaMMBbl CPEAHETO OOIIEro
obpazoBanus» (3apeructpuponat 12.07.2023 Ne 74228).

6. [Ipukaz Munnpocsenienus Poccun «O06 yrBepxkaeHun (enepaabHOTO
rocy/lapcTBEHHOI0 00pa30BaTeIbHOTO CTaHIapTa CpegHero oduiero oopazoBanus» ot 17 mas
2012 r. Ne 413 (B pen. I[Ipukaza Munnpocsenienust Poccuu ot 12.08.2022 Ne 732)

7. llpukaz Munnpocsemienus Poccun ot 18.05.2023r. Ne 371 «O06 yrBepxaeHUN
(dhenepanbHON 00pa30BaTEIHHOM MPOTPAMMBI CPETHETO 00IIET0 0Opa30BAHUSI.

8. IIpuka3z Munnpocsemenuss Poccuu ot 22.01.2024 No 31 «O BHECEHUHU U3MEHEHHH B
HEKOTOPBIE NMPUKa3bl MUHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit denepanuu u
MunucrtepcTBa npocsenieHus: Poccuiickoit @eneparun, kacarommecs GheaepaibHbIX
roCyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAILHOTO 00IIero 0Opa30BaHUs U
OCHOBHOTO OOIT[Ero 00pa3oBaHU.

9. Ilpuka3 Munnpocenienus: Poccun ot 22.03.2021 Ne 115 «O6 yrBepxaeauu [lopsiaka
OpraHu3aliy U OCYILECTBICHUS 00pa30BaTeNbHOM JESITENbHOCTH 10 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIPOrpaMMaM - 00pa30BaTeIbHBIM IPOrpaMMaM HauaabHOrO OOLIETo,
OCHOBHOTO OOIIIETO U CPETHET0 00IIero 00pa3oBaHUY.

10. IIpuka3 Munnpocsemenus Poccun ot 21.09.2022 No 858 «O06 yTBep)KIeHUN
(benepanbHOrO nepeyHs y4eOHUKOB, TOMYIIEHHBIX K UCIIOJIb30BAHUIO MIPH pealu3aliu
HMMEIOIIUX FOCYIaPCTBEHHYIO aKKpEIUTAII0 00pa3oBaTeNbHbBIX IPOrpaMM HaualbHOTO OOIIIEro,
OCHOBHOTO 00I1IeT0, CPEeTHET0 00IIero 00pa30BaHusl OPraHU3ALUSIME, OCYILIECTBISIONUMU
00pa30BaTENbHYIO JICATEIBHOCTh U YCTAHOBIICHUS MPEJEIbHOTO CPOKA UCIOJIB30BaHUS
UCKITIOYCHHBIX YUEOHUKOBY.

11. IIpuka3 Munnpocsewenus Poccun ot 21.02.2024 Nel119 «O BHeceHUM U3MEHEHUH B
npunoxerus Ne 1 u Ne 2 k [Ipukazy Munnpocsemenust Poccun ot 21.092022 Ne 858 06
yrBepkaeHun OI1Y, nomymeHHbIX K HCHOIb30BaHUIO IPU peaTn3alii UMEIOLUX
roCyJapCTBEHHYIO aKKPEIUTALMI0 00pa30BaTENIbHBIX IPOrPaMM HayaJlbHOTO OOIIETO,
OCHOBHOTO 00111eT0, CpeTHero 0011ero 06pa3oBaHus OPraHU3aLMsIMU, OCYIIECTBISIOIIUMHU
00pa30BaTeNbHYIO AEATEIBHOCTD U YCTAHOBIIEHUS MPENIENbHOTO CPOKA UCTIOIb30BAHUS
UCKJTIOUEHHBIX YUYEOHUKOBY.

12. Tlpukaz MuHuCTEpCTBa HAyKu U BhIcIIero oopazoBanus Poccuiickoit @enepanumy,
MunucrepcTBa npocserienus: Poccuiickoit @eneparuu ot 30.06.2020 Ne 845/369 «O06



yrBepkaenuu [lopsiaka 3auera opranuzaiueid, OCyIecTBISIONIeH 00pa3oBaTeNIbHYIO
JEeATeIbHOCTbD, PE3YJIETATOB OCBOCHHSI 00Yy4JaIOIUMUCS YIeOHBIX IPEMETOB, KypPCOB,
JTUCIHIUIAH (MOYJIEH), IPAKTHKH, TOTIOJTHATEIBHBIX 00pa30BaTEeIbHBIX MPOTPAMM B APYTUX
OpraHu3aIusIX, OCYIIECTBISIOMUX 00pa30BaATENbHYIO JEITEIBHOCTDY.

13. ITpuxa3z Munnpocsemenus: Poccun 04.10.2023 Ne738 «O0 yTBep:k1eHUU
(denepabHOTO MepPeyHs IEKTPOHHBIX 00pa30BaTEILHBIX PECYPCOB, JOMYIIICHHBIX K
WCI0JIb30BAHUIO [IPU peaIn3allii UMEIOLUX FOCYIapCTBEHHYIO aKKPEIUTALIUIO
00pa30BaTeNbHBIX IPOTPaMM HAYaIBLHOTO 00IIEro, OCHOBHOTO 0OOIIEro, CPETHEro 00IIero
oOpa3oBaHU.

14. IIpuka3z Munnpocsemenust Poccun ot 03.08.2023 Ne 581 «O BHeceHUH U3MEHEHUS B
NYHKT 13 mopsizika opraHu3anuy 1 OCyIIECTBIEHNS 00pa30BaTEIbHOM I€ATEIbHOCTH I10
OCHOBHBIM 00111€00pa30BaTeNIbHBIM NporpaMMam - 00pa3oBaTeNbHbIM IPOrpaMMaM HadaJIbHOTO
0011ero, OCHOBHOTO OOIIET0 U CpeiHEro oOIero 00pa3oBaHus, yTBEPKIEHHOTO MPUKa30M
MUHHUCTEPCTBA MPOCBELIEHHs poccuiickoit ¢eaeparnuu ot 22 mapra 2021 . Ne 115»

15. IIpuka3z Munmnpocsemienus: Poccuu ot 21.06.23 No556 «O BHeceHUM U3MEHEHUH B
npuitoxxeHust Ne 1, Ne 2 k npukazy Munpocsemienust Poccun ot 21.09.2022 Ne 858 «O6
yTBEpKACHUH (eaAepaTbHOTO MePEUHs YICOHUKOB, JOMYIIIEHHBIX K UCTIOIb30BAHHUIO TIPH
pean3anyi UMEIoInX

14:48 rocymapCTBEHHYIO aKKpEIUTAIIUIO0 00pa30BaTEIbHBIX TPOTrpaMM HAYAIBHOTO
00111eT0, OCHOBHOTO OOIIEro, CPeHET0 00IIero 00pa3oBaHus OPraHU3alUIMH,
OCYILIECTBIISIOUIUMU 00pa30BaTEIbHYIO JESTEIbHOCTh, U YCTAHOBJICHHUS MPEAECIBLHOTO CPOKa
MCIOJIb30BAHUS UCKIIOYEHHBIX YUSOHUKOB.

16. I[ToctanoBnenue [IpaButensctBa PO ot 11.10.2023 Nel1678 «OO6 yTBEepKaeHUN
MpaBUJI IpUMEHEHUS AMeKTpoHHoTo 00ydenHus, JIOT npu peanuzanun 06pa3oBaTeIbHOTO
poLecca.

17. IlocranoBnenue ['1aBHOTO rocy1apCTBEHHOTO CaHUTApHOTO Bpadya Poccuiickoi
Oepepanun ot 28.09.2020 Ne 28 «O6 yrBepkaeHuun canutapubix npasui CII 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYeCKre TPeOOBAaHUS K OpraHU3alisIM BOCIIUTAHUS U 00ydeHus,
OT/IBIXa M 03/I0pOBJIeHUs neTer u Mosoaexkm» (BMecte ¢ «CII 2.4.3648-20. CanuTtapHbie
MpaBUiIa...»).

18. IlocranoBnenue ['MaBHOTO rocy1apCTBEHHOTO CaHUTApHOTrO Bpaya Poccuiickoi
Oenepannu ot 28 staBaps 2021 r. Ne 2 «O06 yTBepkIeHUU caHUTapHBIX npaBui U HopM CanlluH
1.2.3685-21 «I'urueHnueckre HOpMaTUBHBI U TPeOOBaHUS K 00ECIIEUCHUIO0 0€30ITaCHOCTH U (HJIN)
0e3BpeIHOCTH ISl ueloBeKa (DaKTOpPOB cpelibl OOUTaHUSY.

19. IIuceMo Munnpocenienus Poccuu ot 12.02.2024 Ne(03-160 «Pa3bsicHenust no
BOIPOCAM OpraHu3auu 00ydeHus o0 OCHOBHBIM 00111€00pa30BaTeIbHBIM U JOTIOTHUTEIbHBIM
o0I1Iepa3BUBAIOIIUM pOTrpaMMaM JUTsl IeTel, Hy>KTAIOIIUXCS B JUIUTEIHHOM JICUEHUH B
MEJMIUHCKUX OPraHU3aLUIX).

20. Uudopmanmonnoe nuchbmo JlemaprameHTa rocyJapcTBeHHOU MOJTUTHKU U
ynpasieHus B cepe obmiero oopazoanus Munmncrepctsa npocsemienus PO ot 22.05.2023 Ne
03-870 «OTBeTH HA TUMIMYHBIE BOTIPOCHI, BO3HUKAIOIINE HA PETHOHAILHOM, MYHUIIUIIATbHOM
YPOBHSIX U YPOBHE 00pa3oBarensHOM opranu3aiuu, o BBeaeHun ©OOIDy.

21. MeToanueckrue peKOMEH AU 0 00eCIIEYeHUI0 ONTUMH3AINH Y4eOHOM HAarpy3KU B
OO (MP 2.4.0331-23 ot 10.11.2023, pa3pabotannsie denepanbHoii Ci1y>k00i 10 HA30pPY B



cdepe 3amuThI paB noTpedutenel u 6marononyyus yenoseka, DbYH «DenepanbHbiii
Hay4yHbIN eHTp rurueHsl uMm. ©.D. Dpucmana» PocrioTpedHam30pa u ap.).

22. Metoauueckrue peKOMEH1alluu 10 00eCIEYEHNI0 CAaHUTAPHO-3IHIEMUOJIOTHYECKIX
TpeOOBaHUH MPH peanu3aniy 00pa30BaTEIbHBIX IPOrPaMM C IPUMEHEHHUEM JIEKTPOHHOTO
o0y4eHHs U IMCTAaHIIMOHHBIX 00pa3oBarenbHbIX TexHosoruii (MP 2.4.0330-23 yrB. 29.08.2023
pykoBouTesieM DenepalibHOM CITyObI TI0 Haa30py B chepe 3anuThl IpaB MoTpeOuTenei u
Omaromnoiyuus yenoBeka, [ maBHbIM caHuTapHBIM BpadoM PD A 1O. [Tomosoit).

23. Ilpuka3z Munmnpocgemienus: Poccuu ot 27.12.2023 Ne 1028 «O BHeceHUU U3MEHEHUN
B HEKOTOpBIE MpHKa3bl MuHoOpHayku 1 Munnpocsenienus, kacatouuecss @PI'OC ocHOBHOTO
00111er0 00pa30BaHUs U CPETHETO OOIIET0 0Opa30BaAHUSY.

24. Tlpuka3z Munmnpocsenienus: Poccuu ot 19.03.2024 Ne 171 «O BHeceHUM U3MEHEHUH B
HEKOTOphbIe MpuKa3bl Munucrepctsa npocseuienust PO, xacaromuecs @OIT HauanbHOTO 00111ETO
00pa3zoBaHus, OCHOBHOTO 00111eT0 00pa30BaHuUs U CPEIHEr0 00IIeT0 00Opa30BaHUS.

25. Ilpuka3z Munmnpocgenienus: Poccuu ot 01.02.2024 Ne 62 «O BHECEHUH U3MEHEHUI B
HEKOTOpbIe MpuKa3bl MuHnpocenienus Poccun, kacaromuecs deaepanbHbIX 00pa3oBaTelbHbIX
MpOorpaMM OCHOBHOTO OOIIIET0 00pa30BaHMs U CPEIHETO 00IIET0 00pa30BaAHUY.

26. HopmaTuBHO-TIpaBOBBI€ aKkThl Opranu3anuu k 2024-2025 yye6bHoMy rouy.

Coaep:kanue mporpamMmbl 1o (u3MKe HampaBiIeHO Ha (OPMUPOBAHHME €CTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usznke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO K TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W MeETalpeaMETHBIM
pe3ynbTaTaM OOyueHHus, a TaK)Ke YYUTHIBAET HEOOXOJMMOCTb pPEalU3allud MEXIPEIMETHBIX
cBs3ell (PU3MKH C ECTECTBEHHO-HAyYHBIMH YUE€OHBIMHU TIpeAMeTamMu. B Heil ompenensroTcs
OCHOBHBIC I1E€JIM M3y4eHHUs (PU3UKH Ha ypOBHE CpelHEro o0mero o0pa3oBaHUs, TUIAHHUPYEMbIC
pe3ynbTaThl OCBOCHUS Kypca GU3UKH: TUYHOCTHBIE, METANIpeIMETHBIE, TpeIMeTHbIE (Ha 0a30BOM
YpOBHE).

[IporpamMma no gu3uke BKIIOYACT:

® IJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTAThl MO roJiaM O0yYEHUS;

e cojepxaHue yueOHoro npeamera «dusnkay no rogam oOydeHusl.

®du3zrka Kak HayKa 0 HauboJjee 00IKX 3aKOHaX MPUPO/IbL, BBICTYIAs B Ka4yeCTBE Y1eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
konpHBIA Kypc (UMK — CHUCTEMOOOpA3YIOUIU [ E€CTeCTBEHHO-HAYUHBIX YUeOHBIX
MIPEeIMETOB, MOCKOJIBbKY (pU3MYecKre 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHeH, Ouosoruel, pusnueckoi reorpadueid u acrponomueil. Mcnonp3oBaHue U aKTUBHOE
npuMeHeHne GU3NYECKUX 3HAHUHN ONpeIelsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, MOJIyYEHUS HOBBIX MAaTE€pUAIOB C
3aJJaHHBIMH CBOWCTBaMHM U JIpyrux. M3ydenne ¢pu3nku BHOCUT OCHOBHOM BKIJIaJ] B (JOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MHUpa oOydarouiuxcsi, B (opMHUpOBaHHE YMEHHH NPUMEHSATh
Hay4HbII METOJ1 IO3HAHUS MIPH BHITIOJIHEHUN UMHU Y4eOHBIX UCCIIEOBAHUH.

B ocHOBY Kypca ¢u3uKu Ui YpOBHS cpelHero o0mero oo0pa3oBaHus NOJOKEH s UeH,
KOTOPBI€ MO’KHO pacCMaTpUBATh KaK MPUHIIMIIBI €r0 TOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEHl KypcC SIBISETCA JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBpEMEHHOM (PU3UKH.



Hoes cenepanruzayuu. B cOOTBETCTBUH C HEW MaTepuall Kypca (GU3UKH 0ObeAMHEH BOKPYT
¢usnveckux Teopuil. Bemymum B Kypce sBusercs (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTEpUH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus NpeanosaracT UCIOJb30BaHUE T'YMaHUTAPHOTO
noTeHIana (pu3ndecKkon HayKu, OCMBICIICHHE CBS3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaKXKe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M SKOJIOTUYECKUMU TPOOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc GU3nMKu mpeanoiaraeT 3HakOMCTBO C HTMPOKHM
KPYrOM TEXHHYECKUX M TEXHOJIOTHYECKHUX MPHIIOKEHUH N3YUYECHHBIX TEOPHH U 3aKOHOB.

Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX JKOJOTHYECKUM IMPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a TaKkke 00CyX AeHUsI MPo0IeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

Crep>XxHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEero oouiero oopazoBaHUs
ABIAIOTCS (u3nueckue Teopuu ((GopMHUpPOBAHME TPEACTABIEHUN O CTPYKTYpe IOCTPOCHHUS
¢u3nveckoil Teopuu, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHHUMOCTH TEOPHH, Ul OIHMCAHHs €CTECTBEHHO-
Hay4YHBIX SIBJICHUH U TIPOIIECCOB).

CucreMHO-JIeTEIbHOCTHBIN MOAX0/ B Kypce (PU3UKU peann3yercs Mpexae BCero 3a cuér
OpraHM3aliy 3KCIePUMEHTAIbHON NesTeNbHOCTH oOydaromuxcs. [y 6a30Boro ypoBHsSI Kypca
(GU3UKH — ITO WCHOJIB30BAHME CHUCTEMBI (DPOHTAITBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB
abOpaTOPHBIX pabOT, KOTOphIE B TporpamMme 1o ¢u3nke OOBEeTUHEHBI B OOMIUN CIHCOK
YYCHHYECKUX MPAKTUUECKUX paboT. Brifenienne B yka3aHHOM IepedyHe JIaDOpaTOPHBIX padoT,
MPOBOJMMBIX JUIl KOHTPOJIE M OLIEHKH, OCYIIECTBIISIETCS YyJaCTHHKaMH 00pa30BaTEIbHOTO
mporiecca UCX0sl U3 0COOCHHOCTEH TJIaHUPOBAHUSI U OCHaIeHus kabunera (usuku. [Ipu sToM
obecrieunBaeTcs OBJIaJiIeHHE OOy4JalONIMMUCS YMEHHSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HCCJIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE
MPeII0KEHHBIX TUIIOTE3.

Bbonbiioe BHUMaHKME yAenseTcs pelIeHUI0 pacu€THBIX U KadyeCTBEHHbIX 3a4ad. [Ipu sTom
JUIA PacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIINE TPUMEHSATh U3Y4EHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3fela Kypca,
TaK W MHTErpUpYysd 3HAaHUA U3 Pa3HBIX pas3fenoB. [[is KadyecTBEHHBIX 3a7ad MPUOPUTETOM
SBIISIOTCS. 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUINYECKUX SBJICHUM W TPOIECCOB B
OKpY)Kalollel >KU3HH, TpeOyrolue BbiOOpa (u3Mueckod MoJenu jsl CUTyalluu TMPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO Kk MaTepHaTbHO-TEXHUYECKOMY
obecrnevyeHnIo yueOHOro Mmporecca 0a30BbIi ypoBEHb Kypca (DU3HKU Ha YPOBHE CPEAHET0 00IIero
o0pa3oBaHUs JODKEH M3Yy4aThCs B YCIOBUSAX MPEIMETHOrO KaOuHeTa (GU3UKH WM B YCIOBHUAX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOIrO LUKIa. B kaOuHeTe Gu3uku
JOJDKHO OBbITh HeoOXxoaumoe jabopaTopHoe OOOpyAOBaHUE Ui BBINOJIHEHUS YKa3aHHBIX B
nporpamme no pU3MKe yueHHUECKUX MPAKTHYECKUX padoT U IEMOHCTPAILIMOHHOE 000py/I0BaHHE.

JleMoHCTpalMoHHOe 000pyaoBaHHe (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHUMAaJIbHON JJOCTATOYHOCTU U 00ECHEeUMBACT MOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMme o
¢u3nKe KIIOYEBBIX JAEMOHCTpAalMi A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLECCOB,
SMIIMPUYECKUX U PYHIAAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHHH.

JIaGopaTtopHoe 00OpymOBaHHE sl YYEHHYECKHX IMPaKTHUECKUX paboT (opmupyeTcs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M O0OecmeyMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JIBYX



oOyyaromuxcs. TemaTnyeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJOBaHUS JOJDKHBI OBITh
MIOCTPOEHBI Ha KOMIUICKCHOM HCIOJb30BAHUU AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe

KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX J1AOOPATOPHI.
OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

dbopmMupoBaHHEe HMHTEpEeCca M CTPEMIJICHUS OOydYalONIMXCs K HAyYHOMY H3YUCHHIO
MPUPOJIBI, PA3BUTHE WX UHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUWH O HAydHOM METOJe TO3HAaHUSA U (HopMUpOBaHHE
MCCIIEI0BATENIHCKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4eHHS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

(dbopMupoBaHHE YMEHHI OOBSCHITH SBJICHHUS C UCIIOJIB30BaHUEM (PM3NUIECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeIbCTB;

(dbopMupoBaHHEe TPEICTABICHUN O PO (PU3HMKH JUI Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH W TEXHOJIOTHH.

JlocTiokeHne 3TUX Ienel oOecrieyrBaeTcsi PEelIeHHEM CIEAYIOIMX 3ahad B Ipolecce
M3y4YeHus Kypca (U3HKH Ha YPOBHE CPETHETO 0OIIEero 00pa3oBaHus:

MpHOOpeTeHne CUCTEMBI 3HAHUM 00 oOIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI acTPODU3UKY;

(¢bopMHUpOBaHME YMEHUN TPUMEHATH TEOPETUYECKHEe 3HaHWUS Ui OOBSCHEHHS
(Gu3n4ecKux SBIEHUM B MNpUPOAE U JUIsl TNPHHATUS IPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOMN JKU3HH;

OCBOEHHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a/Jad C SBHO 3aJaHHON (u3ndeckoi
MO/IENbIO, 33/1a4, I10Ipa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3JaHue (PU3NUECKON MOAETH,
a/IeKBaTHOM yCJIOBHAM 3aJauH;

MOHMMaHUE (PU3NYECKUX OCHOB M IPUHIMUIOB JEHCTBUS TEXHUUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX IIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAZICHUE METOJaMH CaMOCTOSTENIPHOIO IUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
SKCIEPUMEHTOB, aHalIM3a W  UHTepHpeTrauuu  MHPOpPMALUH,  ONpeAeieHus
JOCTOBEPHOCTH IOJyYEHHOTO pe3ysIbTara;

CO3/IaHU€ YCIOBUHU JUISL pa3sBUTHUS YMEHMH IMPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKON
JeSATeIbHOCTH.

C OCJIbIO ITIOBTOPCHUA U 0606H_IGHI/I$I KypcCa (1)I/ISI/IKI/I, MOATOTOBKH y4JalllUXCS K CAUHOMY

roCcyaapCTBEHHOMY 3K3aMCHY B 10 u 11 xmacce BBIACJICH CIIC 1 yac Ha N3Yy4YCHHUC IIPEAMCTA

«DPUu3uKN».

Ha wusyuenue ¢uzuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpEAHEro oouiero oOpa3oBaHUS
otBoguTcst 200 yacoB: B 10 xmacce — 100 gacos (3 yaca B Henemo), B 11 kmacce — 100 yacos (3
yaca B HEJIEIIO).

[Ipenyiaraemslii B mporpamme 1o (pu3MKe NepeueHb JJaO0PaTOPHBIX U MPAKTUYECKUX paboT
SBIIICTCSI PEKOMEHJIOBAHHBIM, YYHMTENb JEJaeT BbIOOp MpoBeAeHUs 1abOpaTOpHbIX paldoT U
OTIBITOB C YYETOM MHIMBUAYAJIBHBIX OCOOCHHOCTEN 00yJatoIXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyXxarouiero mupa. Posib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pHU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M TporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPUMEHUMOCTH (prU3HIECKUX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu
AHasnoroBble U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIEC JATUUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTO JABMWXeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KOOpAHHAT. CIIOKEHHE MEepEMEIICHUN 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMENICHUS MaTEPUATLHON TOYKHA OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMe MAaTepUAIbBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEMHAsA ckopocTh. [lepuoa u yactora
oOparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHuyeckne ycTporucTBa M MPAKTUYECKOE MPUMEHEHNE: CTUAOMETD, ABUKEHUE CHAPSIIOB,
LIETTHBIE U PEMEHHBIE MepeIavu.

Jlemoncmpayuu
Mojenb cucTeMbl OTCUETA, MILTIOCTPAIUs KHHEMAaTHYECKUX XapaKTePUCTUK JIBUKEHUS.
[IpeoOpazoBaHue ABMKEHHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.
HaGnronenue neuxeHus teaa, OpoIIeHHOTO MO/ YIJIOM K TOPH30HTY M TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOHOTO IaICHHUS.
Hamnpanenue ckopocTH npu JBUKEHUHU 11O OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi
N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLICHHS MEXKY YTSIMU, IPOHACHHBIMH TEJIOM 3a I10CJIE0BATEIbHbIE
paBHbIE IMIPOMEKYTKM BPEMEHU IPU PABHOYCKOPEHHOM JBWKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuiies. [lepBoiii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
oTcuéra.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoit 3akoH HeroTtona pns
MaTepuaNbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBasi kocMuueckasi CKOPOCTb.



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

Tpenue. Buabl Tpenus (mokosi, CKoJibxeHust, kauenus ). Cuna tpenust. Cyxoe tpenue. Cuna
TPEHHSI CKOJIbKEHUS U cuia TpeHus nokos. Koshdunuent tperns. Cuna cONpOTUBICHHS TPU
JBUKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocrynarensHO€ U BpamaTeIbHOE JBUYKEHHE a0COIOTHO TBEPJOTO TEa.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpaeHus. [iieuo cuiibl. Y clioBUsi paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBH)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOITUX TEll.

Bropoit 3akon HeroToHa.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tenna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl coXpanenus 6 Mexanuke

Nmmynsc MaTepualibHON TOUYKH (Teja), CUCTEMbl MaTepUaIbHBIX ToueK. IMIynbc cHilbl u
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus maTepuaibHOW TOuku. Teopema 00 M3MEHEHUU KUHETUYECKOI
SHEPrUH.

[ToTennmanpHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKOI SHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre ycTpoHCTBa U NMPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KOMNEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CUIBI C M3MEHEHHEM MEXaHMYeCKOW JHEepPruuM Tena Ha
MpUMeEpE PACTSHKEHUS] PE3UHOBOTO HKT'YTa.



Pa3nen 3. MoaekysipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUl

OcHOBHBIE NIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUYECKON TEOPUU U X ONBITHOE 000CHOBAaHHUE.
Bpoynosckoe nmxkenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
aTHX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinnas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remnepatyp Llenbcus.

Mopnens uaeanbHoro rasza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHUYECKONH TEOPHUH
ujeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa CpelHeld KHHETHMYECKON >SHepruu
TEIUIOBOTO ABMKEHUS yacTull rasa. [llkama remnepatyp KenbBuna. ['a30Bbi€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon JlaapTona. M3omporieccsl B HA€albHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe mnpeacTraBieHHE M30MPOLIECCOB: M30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Gotorpaduu  MOJIEKYIT
OPraHNYeCKUX COCTMHEHUH.

OneIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOICHCTBHSL.

Mogenb, HWUTFOCTPUPYIOLIAask IPUPOLY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UICATBHOTO I'a3a, N30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpEeHH 0o0BEMa
KOMHATHI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHus. KonnyecTBo TEoThl U padota. BHyTpeHHss SHEprusi 0JHOATOMHOTO
UJIeaNbHOTO Ta3a. Buapl Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHUE. Y JelIbHAast
TEIIOEMKOCTD BellecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsitne 06 ammabatHOoM mpornecce. IlepBbiii 3akoH TepmoauHamuku. [IpuMeneHue
MIEPBOTr0O 3aKOHA TEPMOJIUHAMUKY K M3ompolieccaM. [ padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MIPUPOIE.

TennoBsie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TerioBbIX MamrHax. KosdduimenT nonesnoro aerictus Temiooii mamunel. [{ukn Kapho u ero
KO3 (GUIIUEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKH.

TexHuyeckne ycTpoWcTBa M MPAKTHYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOJUIBHUK, KOHAULMOHED.

Jemoncmpayuu

V3MeHeHre BHYTpeHHEH HSHEprMM Tenla IpH COBEpPUIEHWH palbOThI: BBUIET MPOOKH U3
OYTBUIKM O] AEHCTBUEM CKATOT0 BO3/yXa, HarpeBaHue 3(upa B JJaTyHHOU TpyOKe MyTEM TpeHUs
(BH1€0IEMOHCTpALHS).

V3MeHeHre BHYTpEHHEH SHEpruM (TeMIiepaTypbl) Tea MpU TeIonepeiaye.

OmnbIT Mo aguabaTHOMY pacIIMPEHUIO BO3/IyXa (OIBIT C BO3YIIIHBIM OTHUBOM).



Mojienu apoBoii TypOUHBI, IBUTATEIIsE BHYTPEHHETO CrOPaHuUs, PEAKTHBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanua eeujecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHAeHCanus. Mcnapenue u kuneHue. AOCOTIOTHAS M OTHOCUTEIIbHAS
BJIQXXHOCTh BO31yxa. HackllieHHbI map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

TBépnoe Teno. Kpucrammmaeckre u aMmopdHbie Tena. AHH30TPOIHS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramael. CoBpeMeHHble Marepuaibl. [lnaBneHue u kKpuctainuzauus. Y aeiabHas
TeruioTa miasyieHus. CyonuManus.

VYpaBHEeHHE TEIUIOBOTO OajiaHca.

Texnuueckne ycTpoWcTBa M MPAKTUUYECKOE NPUMEHEHHUE: THUIPOMETP M ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TIOJYYEHHsI COBPEMEHHBIX MaTEpHajoB, B TOM YHCIIE HAHOMATEpUAJIOB,
1 HAHOTEXHOJIOT M.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

Habntonenue HarpeBaHus ¥ MJIaBiIeHUs] KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

H3Mepenne 0OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

Pa3znen 4. diiekTpoauHaAaMHKA

Tema 1. Dnekmpocmamuka

DneKkTpu3anusa Tell. OJEeKTpU4yeckuil 3apsan. JlBa BHAA SIEKTPUYECKUX 3apAJIOB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJYPOBOAHUKN. 3AKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.

Bzaumopeiictue 3apsgoB. 3akoH Kymona. TodeuHblid  3JI€KTpUYECKH  3apsjl.
Onektpuyeckoe mnoje. Hampsoxk€éHHOCTh 3nekTpuueckoro mnois. IlpuHnun cynepno3unuu
ANEKTPUYECKUX MoJIeh. JINHNN HanpsHKEHHOCTU AJIEKTPUUYECKOTO TOJIS.

PaGora cun sanekrpocraruyeckoro nos. [lorennuan. Paznocts notennuanos. [IpoBognuku
U JUDJIEKTPUKU B 3JIEKTPOCTATUYECKOM MoJI€e. [(uanekTpuueckas IpOHUIIAEMOCTb.

OnekrpoéMkocTh. KoHpeHcartop. DIeKTpoEMKOCTh IIOCKOTO KOHJIEHCATOpa. OJHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOMCTBAa M IMPAKTHUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBAJIbHBIMI
arrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

YeTpoUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmMojelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMnIIeKTpUKH B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH TIIOCKOTO KOHAEHCATOpa OT IUIOIIA/IU TUIACTHH, PACCTOSIHUS
MEXKy HUMH U TUAJIEKTPUUECKON MPOHUILIAEMOCTH.



DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 3mekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

DneKTpUUYeCKUil TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcTOuHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma as1s ygacTka LIETH.

DnexTpuyeckoe COIPOTHBJICHUE. VYnensHoe COINPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AsieKTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DneKTpuYecKuif TOK B pPacTBOpAaxX U pacilaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOManus. DIEKTPOIU3.

OnekTpuyecknil TOK B razax. CaMOCTOSATENbHBIN M HECAMOCTOATENBHBIA pa3psia. MoaHus.
[Tna3ma.

TexHnueckne ycTpocTBa U MPAKTUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HUCTOYHUKHA TOKA, DJEKTPOHArpeBaTeibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBJICHUS, BAKyyMHBIH  JOHWOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
ITOJIYIIPOBOTHUKOBBIN INOJ, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaPSHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS] LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAJH
MOIIEPEYHOI0 CEYEHUs U MaTepHraa.

CMelaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMoe u3MepeHune >neKTpoABMKYIIEH cuiibl. KOpoTkoe 3aMblkaHHE TaJIbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenune cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABHKYILEH CHIIBI HICTOYHUKA TOKA U €M0 BHYTPEHHETO CONIPOTUBIICHHUS.

Habnronenue snexrpoinsa.

MexnpeamerHbie CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHS B 10 kiacce OCYIIECTBISETCS € Yy4ETOM
COJIEp)KaTeNbHBIX MEXKIIPEIMETHBIX CBSA3€M C KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.



Mesicnpeomemnsie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, Hay4dHbId (akt, rumore3a, Qu3udeckas BeIWYMHA, 3aKOH, TEOpHUs, HaOIIOJCHUE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: perieHre CUCTeMbl ypaBHEHUH, TuHeiiHas GyHKUus, napadoia, runepboa,
uXx rpaduku u CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOKIECTBO, BEKTOPHI M WX IPOEKIMHM HAa OCH KOOPIWHAT,
CII0’KEHUE BEKTOPOB.

Buonoeusn: mexannyeckoe JIBIDKEHHE B JKUBOW mpupojie, mudQy3us, 0CMOC, TEILIO0OMEH
KHUBBIX OPTraHU3MOB (BHIIBI TETUIONIEPEAuH, TEIJIOBOE PABHOBECHE), DJICKTPUUECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIIOBbIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJIEKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHYECKAS TUCCOLIUAIINS, TaIbBAaHUKA.

T'eoepaghus: BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: peoOpa3oBaHNe IBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUWS HMITyJbca B TEXHHKE (pakeTa,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHusi, mapoBass TypOuHa, OBITOBOM
XOJIOJIMITFHHUK, KOHIUITHOHED, TEXHOJIOTHUH TIOJy4eHHsI COBPEMEHHBIX MaTepPHajIoB, B TOM YHCIIE
HAaHOMATepUAJIOB, W  HAHOTEXHOJOTHMH,  DJJEKTPOCTATHYECKas  3alluTa,  3a3eMIICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIM TPUHTEP, OJIEKTPOHArpeBaTeIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENILHBIE TIPUOOPEI, TATbBAHHKA.

11 KJIACC
Pa3znen 4. diiekTpoauHaAaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocTrosiHHbIE MarHWTHl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoi uHaAykiuu. [IpuHIUI Cyneprno3uiiui MarHuTHBIX 1oJied. JIMHUM MarHUTHOM
nHayKuuu. KapTrHa nTuHUN MarHUTHOM MHIYKIMU T10J1S1 IOCTOSIHHBIX MarHUTOB.

MarsuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JNWHMNA MHAYKIMM MAarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoaelicTBrue MpoOBOJHUKOB ¢ TOKOM.

Cuna Amriepa, €€ MOIyJb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIEeKTpOMAarHUTHOM uHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTpOABMKYILAS CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMU Dapanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAsS CUJAa WHAYKIUU B IPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJI€HME CAMOMHAYKIMH. DJIEKTPOBUKYILAS CUJIa CAMOUHIYKIUU.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3IE€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NEYb.

Jlemoncmpayuu

OmneIT Opcrena.



OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMA MarHUTHOTO TOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHuE MEKTPOMArHUTHON UHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CUIIBI MHIYKIMU OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3yuenne MarHuTHOTO MOJIs KaTYyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHATa HA PaMKY C TOKOM.

HccnenoBanue sBICHNS 2JIEKTPOMarHUTHOW MHYKIUH.

Paznen 5. Kosie0aHusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHumuvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMOHHMUYECKHe
konebOanus. Ilepuon, uwacrora, ammautyga U (asa koneOanui. [IpyXKMHHBI MasTHUK.
Maremaruueckuii MaITHUK. Y paBHEHHE rapMOHUYECKUX KoseOanuii. [IpeBpaienre snepruu npu
TapMOHHYECKUX KOJICOaHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYECKUMH W DJICKTPOMArHUTHBIMU
kosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UACAUTBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoJieOaHUsSX. BBIHYX/IEHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyXI€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHyCOMAQIbHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JICHCTBYIOIIIEE 3HAUCHUE CUJIbI TOKA U HAMPSDKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepeaadya W MOTPEOIECHUE AIEKTPUYECKON SHEPruu.
DOKOJIOTUYECKHUE PHUCKH TMPU TPOU3BOJACTBE dJIEKTpod’Hepru. KynapTypa w#Cnonab30BaHUA
3JIEKTPOSHEPIUHU B MOBCEIHEBHOM KU3HHU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: SJIEKTPUUYECKUN 3BOHOK,
reHepaTrop NepeMEHHOr0 TOKa, JUHUU dJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeIbHOM CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

Habmronenue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmuinorpaMmbl — (3aBUCHMOCTH  CHJIBI  TOKa W HAmNpsDKEHUS OT BpPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHUHA.

Pe3onanc npu mocnegoBaTeNbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH MHIYKTUBHOCTU U
KOHJIEHCATopa.

Mogenb TUHUAM 3IEKTPOIEepEaayuH.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAITBIX KOJIEOaHHH Tpy3a HA HUTHU OT JTMHBI HUTH U
Macchl Tpy3a.

UccnegoBanue rmnepeMEHHOTO TOKa B 1€MW U3 TOCIEIOBATENBHO COCTUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHumHble 60JIHbL

Mexanudeckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
W juuHa BoOJIHBL. [lomepednple W TMpoaoJibHBIC BOJHBL. WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYeHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTtanus BekTopoB E, B, V B anexkrpomarauTHoi BosHe. CBOMCTBA JIEKTPOMATrHUTHBIX BOJIH:
OTpakeHHe, MpeJoMJIeHHe, nojspuzauus, Audpakuus, uHTeppepeHius. CKOpOCTb
AIIEKTPOMArHUTHBIX BOJIH.

[lIxana >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHEe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Pagronokamusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKAIOMIEH CPEJIbl.

TexHuueckne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIWIIMHE, pajap, PaaTuoNpUEMHHK, TEICBU30D,
anTeHHa, tenepon, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTPaHEHUE MOTEPEUHBIX U MPOAOJIbHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue otpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Ha6mronenue narepdepeHuy u Audpakiini MeXaHUIECKUX BOJTH.

3BYKOBOI pe30HAHC.

Habmionenue cBsI3u I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOH M YacTOTOM
KoJieOaHuH.

HccnenoBanue  CBOWCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, IPEIOMIICHHUE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonrHeiiHOE paclipoCTpaHEHHE CBETa B OJJHOPOJAHOU Cpene.
JIyu cBera. ToueuyHbIil ICTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pakK€HUH B IIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI MPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTellb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHblil Yroj MOJHOIO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBera. CroxxHblit coctaB 6enoro cera. L[Ber.

CobOuparoniue u paccewBaroiye JHH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE U
OTITUYECKas Cuiia TOHKOW NUH3BL. [locTpoeHne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nrH3ax. Popmysna TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOMN ONTUKHU.



BonnoBas onrtuka. WuTepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HaOII0IEHUS] MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JBYX CHH(pa3HBIX
KOI€PEHTHBIX UICTOYHHUKOB.

Hudpakmuss cBera. Judpakunonnas pemérka. YciaoBHe HaONIOJCHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa M IPAKTHUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToarmnapar,
MIPOEKIIMOHHBIN anmnapar, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAs ONTUKA, AU(PPaKIIMOHHAs pelIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimosnHEiHOE pacnpoCTpaHeHue, OTpaKeHWe M NpejomiieHue cBera. OnTuyeckue
pUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mogenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nnrepdepeHimm crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun ceTta.

[TonyueHue cnekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns NpeIoMIICHUS CTEKIIA.

HccnenoBanue cBONWCTB M300paykKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuIbl MPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. [locTymaTel clielHalbHOW TEOpHH
OTHOCHTEJILHOCTH: HWHBApPHAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BakKyyme, IPUHIUII
OTHOCHTEIBHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILICHUE JUTHHBI.
DHEprus ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULbl. DHEPrUs MOKOSI.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmul K6AHM OGO ONMUKU

®otonsl. Gopmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
¢dhoToHa.

OtkpeiTue u uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororpdexra. YpaBHenue DitHiTeHa 115 potospexra. «KpacHas rpanuna» dporodrddexra.

JNasnenue ceera. Onbitel [1. H. JIeGenena.

XHUMUYECKOE ACUCTBUE CBETA.

TexHuueckne ycTpoHCTBa W INpakTHYECKOE NpUMEHeHue: (oTorneMeHT, (OTOTaTUHK,
coJIHeyHast 0aTapest, CBETOAUO/I.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C IIMHKOBOH TJIACTHHOM.



HccnenoBanue 3akoHOB BHEIIHETO (oTodhdeKTa.

Ceeroauo.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mogpens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactui. [lnanerapHas
mozenb aroma. [loctynarer bopa. M3nyuenne u noriomienue GOTOHOB IPU MEPEXOJIe aToma C
OJIHOTO YPOBHS 3HEPIruu Ha apyroil. Bunel cnektpoB. CrieKTp ypoBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BounnHoBbIe cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnyckynsipHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.

TexHuueckue yCTpOMCTBA W IPAKTUYECKOE IMPUMEHEHHE: CIEKTPAJIBHBIA aHaIWU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoienue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ha6nronenune nuHeHYaToro crexkTpa.

Tema 3. Amomnoe a0po

DKCIepUMEHTBI, JOKa3bIBAIOIINE CJI0KHOCTh CTPOCHHUS siipa. OTKPBITHE PATMOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOTrO u3inydeHus. ColicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KHUBbIE OPraHU3MBI.

OTtkpeITHE TIPOTOHA M HeWTpoHA. HykmonHas moaens siapa ['eitzenOepra—lBanenko. 3apsn
sapa. MaccoBoe uucio sapa. M3oTomnsl.

Anbba-pacniaz. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Snepusie peakiuu. [lenenue u cCUHTE3 siep.

SAnepubiii  peaktop. TepmosmepHwiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTHKU. JKOJIOTUYECKUE aCIEeKThI EPHOI SHEPTreTUKU.

DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.

Texuuueckue ycTpoHCTBa M MpaKTHUYECKOE MPUMEHEHHWE: JA03MMETp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas boMOa.

Jlemoncmpayuu

Cy€TurK HOHU3UPYIOUTUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptsie pabomuol

HccnenoBanue TpekoB 4acTull (0 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU
Oranel pa3BuTUs actpoHomMu. IIpukiiaqHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUMU.
Bun 3Bé3nHoro Heba. Co3Besnus, sspkue 3BE3/bl, IIAHETHI, UX BUAUMOE JBHIKEHUE.
Conneunas cucrema.
Connue. Conneunass akTuBHOCTb. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKH. /[narpamma «CHeKTpajbHBIN KJIACC — CBETUMOCTDY. 3BE3/1bI IIaBHON



IIOCJIEJOBATEIPHOCTH. ~ 3aBUCHUMOCTh  «Macca — CBETHMMOCTb» JUIsl  3BE34  TIJIaBHOM
IocyeoBaTeabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJronu CoJlHLIa ¥ 3BE31. DTambl KU3HU 3BE3 L.

Muieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u neuxkenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PajnoranakTuku u kBasapsl. YEpHbIE AbIPHI B Spax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pa3Oeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOpYKEHHBIM TIJ1a30M C MCIOJB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUI OTIpEJIeNICHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTo MoIyIIapus U SIPKUE 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NnOBTOpPeHUE

Ponp ¢u3wku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
3THYECKOH cepax AesTeTbHOCTH YeI0BEKa, poJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM
HayyHOM KapTHHE MHpa, pojib (uU3MUeckoid Teopun B (OPMUPOBAHUU MPEACTABICHUN O
¢uznueckoil KapTUHE MUpa, MECTO (U3UYECKON KapTHHBI MHUpa B OOILIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUI O MIPUPOIE.

MexnpeamerHblie CBSI3U

N3yuenne kxypca ¢uzmku 06a3oBoro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeNbHBIX MEXIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKH, OHOJOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HW3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SIBJICHUE, HAy4yHbI (akT, Tumnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, Teopwsi, HaOII0JIEeHUE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIIMU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbl M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU N0JI00US TPEYTOJIBLHUKOB, OIIPEIEICHNE TUIOLIAI1 II0CKUX GUryp u o0béma Tel.

buonoeus: >nexrpuyeckue SBICHHUS B KUBOW NPHPOJE, KojeOaTelbHble JABMKEHUS B KUBOU
MIPUPOJE, ONTUYECKHUE SBJICHUS B )KUBOU IIPUPOJIE, AEHCTBUE paIMallii Ha )KUBbIE OPraHU3MBbl.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PelIETKH, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: MarHUTHBIE TOJIIOCa 3€MITH, 3aJIEKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
IIOBEPXHOCTH, MPEACKAZAHUE 3EMJIICTPSICEHUM.

Texnonozus: TUHUW 3JEKTPOIEpeay, FEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOJBUTATENb,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEUHas OaTapest.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI ITIPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIHIEI'O OBPA3OBAHUSI

OcBoenne yuebOHOro mpeamera «Dus3uka» Ha ypoOBHE CPETHET0 OOIIero 0oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX 00Pa30BaTE/IbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHPOBAHHOCTh TPAKIAHCKOW TMO3WIMU  OOYYAMOIIErocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMUPOBAaHHOCTh POCCHUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKCHHSM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHUBAThH CUTYAIIMIO M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOPaJbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B MIOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEPEC K Pa3JINYHBIM cepam MpoPecCHOHATBHOM ICATEIILHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (Qu3MKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaymied mpodeccun u
pealn30BbIBATH COOCTBEHHBIC KHU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU caMO0Opa30BaHUIO B oOnacTu (pU3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYPHI, OCO3HAHHE TIIO0AIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

TJTAHHPOBAHUE U OCYILIECTBJICHHE ICHCTBUN B OKPYKAIOIIEH CpeJie Ha OCHOBE 3HAHUS TIeNel
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIMpeHue OMbITa JACATEIBHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JEATEIHPHOCTH, TOTOBHOCTh B TPOIIECCE M3YUeHUsT (DU3HKHU
OCYIIIECTBIISTH IPOSKTHYIO H UCCIIEIOBATEIBCKYIO JICSITEIBHOCTh HHINBHIyaTbHO U B TPYIIIIC.

METAINIPEAJMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH eI JeATSIILHOCTH, 33]]aBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaThIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATbHBIX
1 HEMaTEePHUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATH PUCKH TIOCIICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINIOJHATE PAOOTy B YCJIOBHSAX PEATBHOTO, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAyYHOW TEPMHHOJIOTHEH, KIFOUEBHIMH TIOHATHSAMH W METOJIaMH (DU3NYECKOMH
HaYKH;

BJIAJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIBCKON M MPOEKTHON JAEATEIFHOCTH B 00JacTh
(bU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOJOB pEIICHUs 3a71a4
(U3NIECKOTO COACPIKAaHUS, TPUMEHEHHUIO PA3IMYHbIX METOI0B TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSAX, B TOM YHCIIE TIPU CO3JJaHUN
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlH3UpPOBATh 3aJady, BBIIBUTATh
THIIOTE3Y €€ PEIICHUs, HAXOUTh apTYMEHTHI JUIs JIOKA3aTelIbCTBA CBOMX YTBEP)KIICHHIA, 33/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHUS 3a/1a4U Pe3yJIbTaThl, KPUTHUECKU OI[CHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBHUTh U (OPMYIHPOBATh COOCTBEHHBIC 33]]aUl B 00pa30BATEIbHON ESITEILHOCTH, B TOM
qHclie IPU U3YUYEeHUHU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIeH, TIpe/yIaraTh OPUTHHAIBHBIE TOAXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:



BJIAJICTh HAaBBIKAMH TIOJIYYCHHA I/IHq)OpMaI_II/II/I (1)I/ISI/II-I€CKOFO COJCpIKaHud M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IIOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCII0JI30BAaTh CpPECACTBaA HHq)OpMaHHOHHLIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
PCIICHMU KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJdady C CO6JHOIICHI/ICM
TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0€301TaCHOCTH, THTHEHBI, PECypcOCOepEeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKaHHMs B pPA3NUYHBIX (opmarax ¢ y4éTom
Ha3Ha4YeHUsS HH(POPMALIMH U LIEJIEBOH ayIMTOPUH, BEIOUPAst ONTUMAIIEHYIO (DOPMY IPEICTaBICHUS
U BU3yaJIU3alluH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HAa YPOKaxX (PU3UKU U BO BHEYPOUHOU JIEIATEIBHOCTH;

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(l)J'II/IKTHI)IX CI/ITyaIII/Iﬁ U CMATYATh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIAYAIbHON paOOTHI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

HpI/IHI/IMaTI) neian COBMeCTHOfI JCATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpJII/IHI/IPOBaTI)
JEUCTBUSA IO €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEHCTBUM, pACIPENEIATh POJIU C YYETOM MHEHUI
YYaCTHUKOB, 00CY)XIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE TMPOEKTHI, OICHUBATh HJICH C TO3WIMKA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYILECTBJISATh MO3HABATEIbHYIO IEATENHOCTh B 00IACTH (U3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAaH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHUN;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHU;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
Croco0cTBOBATH ((OPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 001aCTH PUUKHU, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEJISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPaBO JPYTrUX HA OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIOCOOHOCTH aJalTHPOBATHCS K IMOLIMOHAILHBIM U3MEHEHHSIM U MTPOSIBIISATH
rMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTb KOHPIUKTHIL.

MHNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU U TEXHOJOTHH, B MPAKTHYECKOMN
NeSITeNIbHOCTH JIFOZICH;

YUUTHIBaTh TPAaHUIBl NPUMEHEHHS H3YUYEHHBIX (PU3UUYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUHUalbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUAKOCTEH M TBEPABIX TEJ, TOUCYHBIA AJIEKTPUUECKHI 3apsii MPHU PElIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (TMPOIecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISPHO-KMHETUYECKOW TEOpPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHKU:
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBU)KEHHE, CBOOOJHOE TMaJeHHue Te,
JBUKEHHE M0 OKPYKHOCTHU, HHEPITUS, B3auMOIeiCcTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE,
CTpOEHUE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPH HAarpeBaHUU (OXJIAXACHUN),
TEIJIOBOE pPaBHOBECHE, HCIIAPEHUE, KOHJEHCAlLMs, IUIABJICHHUE, KPUCTAIM3AlMs, KHUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHHE IaBIICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYHE, CBS3b
MEXy IMapaMeTpaMu COCTOSIHMS ra3a B H30Ipolleccax, AJIEKTpHU3alus TeJl, B3auMOJCHCTBUE
3apsJI0B;

OTIMCHIBATh MEXaHWYECKOE NBIKEHUE, UCTONb3ys (PM3MUECKHUe BETUYHMHBI: KOOpPJIMHATA,
MyTh, NEpPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teia, CHila, UMIYJIbC Tela, KUHETHYecKas



SHEprus, MOTEHIMAIbHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYeCKass MOIIHOCThb; HpHU
OTHMCAaHUH MPABMUIIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCTIOJIB3yEMbIX BEJTMUNH, UX 0003HAYCHUS
U eIMHUIIBI, HAXOJUTh (OPMYIIBI, CBS3BIBAIOIIME TAHHYIO (PU3MUECKYIO BEIHUUHY C IPYTUMHU
BEJIMYUHAMH;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpPEeAHsAs KHHETHYECKas DHEPrus
Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(GQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIb3YeMbIX BEJIHUNH,
ux OOO3HAYCHWS] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MAHHYIO (PH3UIECKYIO
BEJIMYUHY C JPYTUMH BEITUYNHAM;

OTHCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUECKUI 3apsj, dJIEKTPUUYECKOE TOJIE,
HanpspKEHHOCTh  TMOJIS, MOTEHIMAJN, Pa3HOCTh NOTEHLHUANOB; IMpPU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCIIOJB3YEMbIX BEJIWYHH, WX O00O3HAueHWS W EIWHUIIBL
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C JPYTUMH BETHYNHAMH,

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHMYECKOW YHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, TPHHITUI CYNEPIIO3UIIUH CUII, TIPUHIIATT
paBHOMpPABUS MHEPIHAIBHBIX CUCTEM OTCUYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEI[ECTBA, a30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETHMYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOT0 3apsia, 3akoH KynoHa, mpu 3TOM pa3inyarh CI0BECHYIO ((OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTH4eCKOEe BhIPAKEHUE M YCIOBUS (TPaHUIIbI, 00IaCTH ) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI ICHCTBUS MaIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBHS X O€30MaCHOTO MCIIOIb30BAHUS B IIOBCETHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIENOBAaHUIO0 (PU3UYECKHX SIBJICHUII M MPOLIECCOB C
UCIIOJIb30BAHMEM  NPSIMBIX W KOCBEHHBIX H3MEpEHUi, TMpu 3TOM  (POpPMYIHPOBATH
npoOieMy/3afady v TUIIOTE3y Y4eOHOTO AIKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyn0BaHuUs, TPOBOJAUTH OMBIT U (POPMYIUPOBATH BHIBOIbI;

OCYILIECTBIISITh NPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIICHKHU
MOTPEIIHOCTEHN U3MEpPEHU;

HCCIIEI0BATh 3aBUCUMOCTU MEX Ty (GU3MYECKUMU BETUYUHAMU C HCTIOJIb30BAHUEM MPSIMBIX
WU3MEpEeHul, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3YyIbTAThl IMOIY4YEHHOM
3aBUCHUMOCTH (PM3UYECKUX BEJIMYUH B BUJIE TaOIHIl U rpaMKOB, 1e1aTh BBIBOJIBI [0 pe3yabTaTaM
UCCIIeIOBAHUS;

coOnrofaTh mMmpaBuia 0€30MacHOr0 TpyAa IMpU NPOBEICHHM HCCIEIOBaHUN B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENIBHOCTH C
HCTOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTOpHOTO 000PYA0BAHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAIM3a YCIOBUS 33Jjaudl BHIOUPATh (U3UUECKYIO
MOJieNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAbHOCTh MOJyYEeHHOTO 3HaueHHs (PU3NYECKON BEINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJjauyd: BBICTPAUBATh JIOTMUECKH HEMPOTHBOPEUYUBYIO IEMOYKY
paccyXJIeHU ¢ ONOpOoi Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHHUS,;



WCIIOJIb30BATh IPH PEIICHUH YIeOHBIX 33724 COBPEMEHHbBIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUI TIOWCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETALUH M MPEICTaBICHHUs y4eOHOW M HaydHO-
MOTMYJISIPHON HH(POPMALIUH, TTIOJTYYCHHOHN U3 Pa3IMYHbIX HUCTOYHUKOB, KDUTUYECKH aHATM3UPOBAThH
MOJIy4aeMyr0 HHPOPMAITHIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTUM;

HCI0JIb30BATh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B NIOBCEAHEBHOM KU3HHU JUIs 00eCIIeUeHUs
0€301MacHOCTH TpU O0paleHny ¢ MPUOOPaMH U TEXHHUECKUMH YCTPOHUCTBAMH, JUIsi COXPaHEHUS
3/10pOBbsI U COONIOAEHNS HOPM SKOJIOTUYECKOTO TMOBEJCHUS B OKPYKaIOLLEH CpeIe;

paboTaTh B IPyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padboTy
IPYNIbl, PAlUOHAJIBHO pacHpeneniaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
JEeSITeNbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKHI 3apsij, Ty4d CBETa, TOUEUHBI HCTOUHUK CBETA, siIEpHast MOJEIb aTOMa, HYKJIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpU pelIeHnH (PU3NUECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMUMHYECKOE, MarHUTHOE [eHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHAas
WHIYKLWS, ACWCTBUE MAarHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIXKYLIMHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBL, IPSMOJIMHEIHOE pacIIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus U MOOIApU3ALMS  CBETa, JUCIEPCUSA CBETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

OTHCHIBaTh M3YYCHHBIE CBOWCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHBIE, ONTUYECKUE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHbIC SBIIEHUS (IIPOLIECCHI),
UCOoJIb3Yysl (U3NYECKUE BEIMYMHBL: DSJCKTPUUYECKUM 3apsij, CHiIa TOKa, DSJIEKTPHUUECKOe
HaMpsHKEHUe, DIIEKTPUYECKOe COMPOTHUBIICHUE, PAa3HOCTh OTEHIIUANIOB, JIEKTPOIBIXKYIIAs CUja,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsi 3JIEKTPUUYECKOr0 W MArHUTHOTO TMOJIeH, MEpUOJ W 4YacToTa KojebaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHME€ M ONTHUYECKas CUja JUH3bI, MPU OMUCAHUHU MPABHIBHO
TpakToBaTh (UINYECKUI CMBICT HCHOJIb3YEMbIX BEJIWYMH, HX OOO3HAYCHHS M €IUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETMUUHAMU;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBBIE SBJIECHUS W IPOLECCHI, HCHONB3YS (puznyeckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (OTOHA, MEpPHOJ IMOJIypacnajga, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICT HCIIOJIB3YEMbIX BEIUYHMH, UX OOO3HAYEHHS H
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3bIBAIOIIME AHHYIO (PU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;



aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHIMIBL: 3akOH OMa, 3aKOHBI IOCJIEJOBATEIbHOIO M MAapajlyIeNbHOIO COEIMHEHUS
IIPOBOJHUKOB, 3aKkOH J[xoyms—JIeHnma, 3akOH  DJIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH
IIPSIMOJIMHENHOIO PaclpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHMsI CBETa, 3aKOHbI IPEJOMJICHUS
CBeTa, ypaBHeHUE DitHTeHa 1714 hoTodd(PexTa, 3aKOH COXpaHEHUsI IHEPTUH, 3aKOH COXPaHEHUS
UMITyJIbCa, 3aKOH COXPAaHEHUs AJIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
nocTynarel bopa, 3akoH paaMOaKTHUBHOIO pacmajna, IOpU OSTOM pa3iuyaTh CJIOBECHYIO
(GOopMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE M YCIOBHA (TpaHHUIBI, 00IacTH)
MIPUMEHUMOCTH;

ONPEJENATh HaIlpaBJIEHUE BEKTOpa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTh M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTBI IO HCCIIEIOBAaHUIO (PU3MYECKUX SIBJIEHUH M IPOLIECCOB C
UCIOJIb30BAHMEM  TMPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (opMynnpoBaTh
npobieMy/3aavuy ¥ TUIIOTE3y YIEOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0OKEHHOTO
000pynoBaHuUs, IPOBOJUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEHHs] (PU3MUECKUX BEJIWYUH, MPU STOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METOIbl OIIEHKHU
MOTPEITHOCTEN U3MEPEHUN;

HCCIIEeI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJB30BaHUEM MPSIMBIX U3MEPEHHUI:
P 3TOM KOHCTPYHMPOBaTh YCTAHOBKY, (DUKCHpPOBATh Pe3yJabTaThl MOJYYEHHON 3aBUCHUMOCTHU
¢Gu3nyeckux BEIMYUMH B BHMJE TaOmuI MW TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogark npaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro d3KCIEpPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W TNPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYyAOBaHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIeNIbI0, HCMOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HMUECKYIO
MOJieNb, BBIIENATh (DU3MYECKHE BEIMYMHBI U (OPMYIbl, HEOOXOAMMBbIE Uil €€ pelleHHUs,
IIPOBOJIUTH PacuU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KauyeCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccyKJeHU ¢ OOpPOi Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

HCIOJIb30BATh IIPU PEIIEHUH y4eOHBIX 33124 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU
IUIL TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEPIpETalud M NpeACTaBiIeHUs Y4eOHOW H Hay4yHO-
HOMYJISAPHON HH(POPMALIUY, TOJTyYEHHOH U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUECKU aHAJTU3UPOBATh
1oJTy4aeMyro UH(OpMaIuio;

OOBSICHATH NPUHIUIIBI ICHCTBHSI MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3avyaTh
yCJIOBHS UX O€30IIaCHOTO MCII0JIb30BaHMSI B IOBCEAHEBHOM KU3HM,

NPUBOANUTH MPUMEPHI BKJIA/Aa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHUE 3HAHNUS MO (PU3UKE B TOBCEJHEBHOM KU3HU [T 00ecIIeYeHUs
0€30MacHOCTH MU 00palleHUH ¢ MPUOOPaMHU U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXpaHEHUS
3JI0pOBbSI U COOJIFOJIEHHS] HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;

paboTath B IpyIIe C BHIIOJHEHUEM PA3IUYHBIX COLUMAIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYIIBL, palMOHAIBHO paclpenesiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B



HCCTAHJAPTHBIX CUTyalUAX, aJCKBATHO OLCHHMBATHL BKJIAA KaXJ0ro M3 YYaCTHHKOB TI'PYIIIBLI B
peLICHUE pacCMaTpUBaEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoaunuyecTBo yacoB
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n KonTpoubnbie | JlaGopaTopHbie
IporpamMmalI Bcero
padoThI padoTsbI
1 Dusuxa u Memoovl HaAYYHO20 5
NO3HAHUS
2 Mexanuxa 34 2 2
3 Monexynapuas ¢gusuxa u 36 1 1
Tepmoounamuxa
4 Onexmpoounamuxa 27 1 2
5 Peseps 4
Oobuee Kouvecmeo 4acoe no npozpamme 103 4 5
11 KUIACC
KoauvecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM
Ne /i Konrpoabnsie | JlaGopaTopubie
MPOrpaMMabl Bcero
padoThI padoThI
1 Onexmpoounamuxa 21
2 Konebnus u 6onnul 27 1
3 Onmuxa 19 1
4 Ocnosvt CTO. Ceemogvie keanmwi 7
5 Dusuxa amoma u amomHo20 0pa 20 1
6 Cmpoenue Bcenennoii 6
7 Peseps 3
Oouee Konuvecmeo uacoe no npozpamme 103 4 7




KAJIEHJAAPHO - TEMATUYECKOE IINTAHUPOBAHUE

10 KUIACC
[ara ypoxka
Ne ITo ITo dpaxry Tema ypoka Kozn-go
/T Ay 4acoB
| cemecTp
Pazoen 1. Quzuxa u memoowvl HAyuHO20 NO3HAHUA (2 1)

1 03.09 Hnempyxkmaoiwe b7K. ®usnka — Hayka 0 PUPOJIE. 1
Hayunbie MeTO1bI TIO3HAHHS OKPY)KAFOIIETO MHPa
Ponb u MecTo pusnku B hopMupoBaHuu

2 04.09 COBPEMEHHOU HAyYHOH KapTUHBI MHPA, B 1
MPAKTHYECKOH JCITeTLHOCTH JIFOICH

Paszoen 2. Mexanuxa (34 u)

Mexannueckoe aBrxeHne. OTHOCUTEIBHOCTh

3 05.09 MEXaHHYECKOTO JBMKeHUs. [lepemenienue, 1
CKOPOCTh, YCKOPEHHUE

4 10.09 PaBHOMEpHOE NPSIMOIMHEWHOE IBHYKEHUE 1

5 11.09 PaBHOYCKOpEHHOE TPSIMOJIMHEWHOE JIBUYKEHUE 1

6 12.09 PaBHOYCKOpEHHOE TPSIMOJIMHEWHOE JIBUYKCHUE 1

7 17.09 Pemenue 3amau 1

3 18.09 CBoboaHOE majienne. Y CKopeHue CBOOOTHOTO 1
naJeHUs

9 19.09 Pemenue 3amay 1

10 24.09 KpI/IBOJH/IHeﬁHuoe JBHOKEHHE. JIBIDKEHHE 1
MaTepUaIbHOU TOUKHU MO OKPYKHOCTH

11 25.09 Pemenue 3amay 1

12 26.09 Konmponvnasa paooma Ne 1 no meme: 1
«Kunemamuxa»
AHnanuz konmpoavhou pabomwi. [IpuHIUT

13 01.10 oTHocHTeNnbHOCTH [ "anuines. MaepuuaibHbIe 1
cuctembl otcueta. [lepBriii 3akon HeloToHa

14 02.10 Macca tena. Cuna. [TpuHIUI CYyNIepIO3UIIMH CHJL. 1
Bropou 3akoH HproTOHA 111 MaTepruaabHOU TOYKU

15 03.10 Pemenne 3amau

16 08.10 Tperun 3akoH HproTOHA U151 MaTepHalIbHBIX TOUEK 1

17 09.10 Pemenne 3amau

18 10.10 3aKOH BCEMHUPHOTO TAroTeHus. Cuia TSKeCTH. 1




I[TepBast KocMuvecKas cKopocTh. Bec Tena.

19 15.10
Hesecomocts
20 16.10 Cuna ynpyroctu. 3akoH ['yka
21 17.10 Pemenue 3anau
Jlabopamopnasn paboma Ne 1 «3yuenue nBUKEHUS
22 22.10 TeJa Mo/ JCHCTBUEM CUJT YIIPYTOCTH U TSHKECTH.
HUnempyxkmaoie boK
Cuna tpenus. Koadpunment tperns. Cumna
23 23.10 CONPOTUBJICHUS IPU JBUKEHUU Te€Ja B )KUIKOCTU
WY Ta3e
24 24.10 O00011IeHNe U CUCTEMATH3AIINS 3HAHUN
Temamuueckaa 2
NMnynsc maTeprabHOM TOYKH, CUCTEMBI
25 05.11 MaTepuaIbHbIX TOUYeK. MIMynbce cuibl. 3aKOH
COXpaHEeHHs UMITYIIbca. PeakTHBHOE TBIKEHUE
26 06.11 Pemenune 3amau
27 07.11 PaGota 1 MOLITHOCTD CHITBI.
28 1211 Kunerndeckast sHEprust MaTepUAILHON TOYKH.
' Teopema 006 M3MEHEHUH KHHETHYECKOW SHEPTHA
29 13.11 Pemenue 3amau
[TorennmansHas sHeprus. [loTeHuManbHas SHEPTUS
30 1411 ynpyro neGopMHUpPOBAHHON MPYKUHBI.
' [ToTenuuanbpHas SHeprus Tena BOIM3U MOBEPXHOCTH
3emun
31 19.11 Pemenue 3amay
[ToTenuuanbHble U HETIOTEHIMANIbHBIE CUIbL. CBSI3b
39 20.11 paboThl HEMTOTEHIIMATILHBIX CUJI C U3MEHEHHEM
' MEXaHUYECKOHW SHEPTrUr CUCTEMBbI Tell. 3aKOH
COXPaHEHHUS MEXaHUYECKOW IHEPTUH
33 21.11 Pemenue 3amau
Jlabopamopnan paboma Ne 2 «H3yuenue 3axona
34 26.11 COXpaHeHUs MexanuyecKkol suepauu». Hucmpyxkmaosic
bX
[TocTynarensHoe U BpamaTeabHOE JBUKCHUE
35 27.11 abcoutoTHO TBEPIOTO Tena. MomeHT cuibl. [1neuo
CUJIBL. Y CIIOBHS PABHOBECUS TBEPAOTO TEJIA
36 28.11 Konmpononas paooma Ne 2 no meme: «JluHamuka.

3aKOHEBI COXPAaHCHUSA B MCXAHUKC)

Temamuueckan 3




OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKO

37 03.12 teopuu. BpoyHoBckoe aBwkenue. Iuddysust

38 04.12 Macca monekyn. KonuuecTBo BeliecTsa.
[Tocrosinnas ABoraapo

39 05.12 TermnmoBoe paBHOBecue. TemnepaTrypa u eé
n3mepenue. [llkana remneparyp Llenbcus

40 10.12 Wneanphsiii raz B MKT. OcHoBHOe ypaBHenue MKT

41 11.12 Pemenue 3anau
AGcomoTHas TemIepaTrypa Kak Mepa cpeiHei

42 12.12 KUHETUYECKOW SHEPTUU JIBUKEHUS MOJIEKYJI.
VYpaBHenne Menneneena-Kianelipona

43 17.12 Pemenue 3amau

44 18.12 3akon JlanbToHa. ['a30BbI€ 3aKOHBI

45 19.12 Pemenue 3a1au

16 24.12 Jlabopamopnasn paboma Ne 3 «OrnpITHAS TPOBEPKA
3akoHa I'eit-JIroccaka». Hucmpykmaowe bK

47 25 12 N3omnporieccrl B uaeaibHOM rase u ux rpaduyeckoe
MIpe/ICTaBJICHHE

48 26.12 Pemenue 3amau

Temamuueckasn 4
Il cemecTp
Hnempykmasie 7K. BHyTpeHHSIA SHEprust
TEPMOJMHAMHUYECKOU CUCTEMBI U CITOCOOBI €€’

49 08.01 n3meHeHus. KonudectBo TerioTsl U padoTa.
BuyTpeHHss sHEprus 0IHOATOMHOTO HJI€ATbHOTO
rasa

50 09.01 Pemenue 3amay

51 14.01 Buapl Tenonepenaun

59 15.01 VY aenpHas TEMI0EMKOCTH BellecTBa. KoynyecTBo
TEIUIOTHI MIPH Terionepenaye. AnuabaTHblil mpoiiecc

53 16.01 [TepBslii 3aKOH TEPMOJIMHAMUKH U €T0 IPUMEHEHNE
K H30IpoLieccam

54 21,01 [TepBslii 3aKOH TEPMOJIMHAMUKH U €T0 IPUMEHEHNE
K HU30IpoLieccam

55 22.01 Pemenne 3amau

56 23.01 HeoOparumocTs nporeccoB B npupoae. Bropoit
3aKOH TePMOIUHAMUKHU

57 28.01 Pemenne 3amau

58 29.01 [Mpunuun nevicteus u KI1/] TernoBoi MamuHbl




59 30.01 Huxn Kapnao u ero KI1/]

60 04.02 Pemienue 3amau

61 05.02 DKosoruyeckue mpooaeMbl TETII0IHEPT eTHKU

62 06.02 O6o06maromuii ypok «MoekynsapHas hu3nKa.
OCHOBBI TEPMOAMHAMUKI

63 11.02 Konumponvnan paboma Ne 3 no meme:
«MonexynspHas ¢puzuka. OCHOBBI TEPMOITHAMUKI

Temamuueckan 5

64 12.02 [TapooOpazoBanue u koHneHcanus. Mcnapenue u
KHTICHUC

65 13.02 Pemienne 3amau

66 18.02 AOCOI0THAs M OTHOCUTEJIbHAS BIAKHOCThH BO3/yXa.
Hacspiennsii nap

67 19.02 Pemenne 3amau
TBépnoe teno. Kpucraminueckue u amopgHsbie Tena.

68 20.02 AHHM30TPOIHSI CBOWCTB KpUCTAILIIOB. JKuaKue
kpuctaiibl. COBpeMEHHBIE MaTepUaIbI

69 95.02 [InaBnenue u KpucTauM3aIys. Y AelbHas TeTUIoTa
iassenus. Cyoaumanus

70 26.02 VYpaBHEeHHE TEIIOBOTO OajlaHca

71 27.02 VYpaBHEeHHE TEIIOBOTO OajlaHca

72 04.03 Pemenue 3amau

Pazoen 4. Dnekmpoounamuxa (27 u)

DIIeKTpu3anus Tell. DJIeKTPpUYeCcKUu 3apsj. JIBa

73 05.03 BH/JIA YJICKTPUYECKHUX 3apsI0B. 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsiia

74 06.03 BsanMoz[eI:fCTBHe 3ap${,Z[OB.V3aK0H Kynona.
ToueyHbIN ANEKTPUUECKUH 3apsi]T

75 11.03 Pemenue 3amau
Hanpsk€HHOCTD 3nekTprudeckoro moss. [TpuHuun

76 12.03 CYINEPIO3UIUH JIEKTPUUECKUX MoseH. JInHuu
HaIPsKEHHOCTH
Hanpsox€nnocts anekrpuyeckoro noJist. [puanun

77 13.03 CYNEPNO3ULUH IIEKTPUUECKUX NToseH. JInanm
HaIPsKEHHOCTH

78 18.03 PaGota cui 31eKTpoCcTaTHUeCcKOro MoJsl.
[Torenuman. PazHoCTh NOTEHIIMATIOB

79 19.03 Pemenne 3amau




HpOBOI[HI/IKI/I W JUDJICKTPUKHU B SJICKTPOCTATUYCCKOM

80 20.03
noJe. Jlusnekrpudeckasi IpOHUIIAEMOCTb
81 01.04 DnekrpoeéMkocTb. Konnencarop. D1eKTpoEMKOCTh
' IUIOCKOTO KOHJIEHCATOPA.
82 02.04 Pemenue 3amau
DHeprus 3apsHKEHHOTO KOHICHCATOPA.
83 03.04 DNeKTpocTaTUIeCKast 3alUTa. 3a3eMIICHUE
AIEKTPOTPUOOPOB
84 08.04 Pemenne 3amau
Temamuueckasn 6
DNEKTPUUECKUN TOK, YCIIOBHUS €r0 CYIICCTBOBAHMSL.
85 09.04 [MocrostaubIi Tok. Cuna Toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma JijIsl y9acTKa Lenu
86 10.04 [MocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE
' COEIMHEHHE ITPOBOJIHUKOB.
87 15.04 [MocnenoBarenpHOE, MapauIeTbHOE, CMEIIaHHOE
' COEMHEHHE ITPOBOJIHUKOB.
88 16.04 Pemienne 3amau
Jlabopamopnasn paboma Ne 4 «3yuenne
89 17.04 CMEIIaHHOTO COCTMHECHUS PE3UCTOPOBY.
Hnempykmasie bIK
PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
90 22.04
Hxoyna-Jlenna
01 23.04 3akon OMa 1t MOJTHOM (3aMKHYTOM )
' anektpudeckoil uenu. KopoTkoe 3ambikaHue.
92 24.04 Pemenue 3amay
Jlabopamopnas paooma Ne 5 «3mepenne 3/1C
93 29.04 HMCTOYHHMKA TOKA ¥ €T0 BHYTPEHHETO
CONPOTUBIICHUS». MHcmpykmadic bBIK
DNeKTpOHHAs TPOBOAUMOCTH TBEPBIX METAILIOB.
94 30.04 3aBUCHUMOCTb COMPOTUBIICHUS METAJIIOB OT
Temmeparypbl. CBepXIpoBOIUMOCTh
95 06.05 DneKTpuUecKur TOK B Bakyyme. CBOMCTBa
AIEKTPOHHBIX ITYYKOB
[TonmynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs
96 07.05 npoBoauMocTs. CBOMCTBA Pp—N-1iepexoaa.
[ToynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUUECKUH TOK B PACTBOPAX U paciiiaBax
97 08.05 JNEKTPOJIUTOB. DIEKTPOIUTUYECKAS TUCCOLUALIMSL.

DneKTpoau3




DIIEKTPUYECKUH TOK B Tazax. CaMOCTOATENbHBIN U

98 13.05 .

HECaMOCTOATENbHBIM pa3psan. Moisnus. [Iinazma

Konmponvnas paooma Ne 4 no meme:
99 14.05 «QnekTpoctaruka. [IoCTOSHHBIN 3JEKTPUIECKUI

TOK. TOKH B Pa3JIMYHBIX CPElax»

Pezepe (4 u)

PesepBHbIii ypok. O000maromuii ypox mno teme
100 | 16.05 © CSCPRHBIT YD ) P

3aKOHbBI COXpaHEHUs

PesepBHbIii ypok. O000IIaONMiA ypoK 1Mo TeMe
101 | 20.05 PBIHBI YD P

«NIeKTpOIMHAMHUKa

PesepBHblit ypok. O6001maromui ypok o Teme:
102 | 21.05 PBHBIH YD HHATOTHHI YD

«ToKu B pa3nu4HbIX cpeax»

DJeKTpudecKkue MpruoOPI U yCTPOICTBA U MX
103 22.05 npakTuieckoe npuMmenenue. [IpaBuna TexHuKu

0€e30I1aCHOCTH

Oobwee konruuecmeo uacos no npozpamme. 103




11 KJIACC

[ara ypoxka
Ne Koi-Bo
ITo ITo Tema ypoxka
/i 4acoB
IUIaHy daxty
Pazoen 1. Dnexmpoounamura (21 u)
[TocTOsIHHBIE MarHUTHI U UX B3aUMOJECHCTBUE.
1 03.09 MarnuTHO€ 1osie. BeKTop MarHuTHON MHITyKIINH. 1
JIvHUM MarHUTHOW WUHAYKLIHHU
04.09 Cuna Ammepa 1
05.09 Cuna Ammepa 1
4 10.09 Jlabopamopnasn paboma Ne 1 «<HabGnronenue necTBus 1
' MarHuTHOTO MOJISL Ha TOK». Mncmpykmasic bK
JlelicTBME€ MarHMTHOTO TOJISI HA IBHKYIITYHOCS
5 11.09 3apspkeHHyro yactuiy. Cuna Jlopenra. Pabora cuitbr 1
Jlopenua
12.09 Pemenue 3amau
17.09 MaruuTHbIE€ CBOMCTBA BEIIECTBA
3 18.09 OnexkrpoMarHuTHas MHAyKIUs. I[ToTok Bekropa 1
' MarHuTHOM MHAYKUuK. D /1C MHIyKIUH.
9 19.09 Pemtenue 3amau 1
10 24.09 Jlabopamopnas paooma Ne 2 «/3yueHne siBICHUS 1
' 3JIEKTPOMArHUTHOW UHIYKUUWY. MHempykmasic bIK
11 25.09 3aKoH AIEKTpOMarHuTHOM uHAyKInu dapases 1
12 26.09 Buxpeoe anexrpuueckoe nose. 31C unaykuuu B 1
JBUKYIIUXCS TPOBOJHHUKAX.
13 01.10 Buxpeoe anexrpuueckoe nose. 31C unaykuuu B 1
JBUKYIIUXCS TPOBOJHHUKAX.
14 02.10 NuayktuBHOCTE. fABnenue camonnaykiuu. IJC 1
CaMOMH/TyKIIHH.
15 03.10 NunyktuBHOCTS. SIBNenue camonnaykuuu. I1C 1
CaMOMH]TyKIINH
16 08.10 Pemtenue 3amay 1
17 09.10 DHeprust MarHUTHOTO TOJISl KATYLIKU C TOKOM. 1
DIEeKTPOMarHuTHOE TOoJjie
18 10.10 DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM. 1
DIEeKTPOMarHuTHOE TOoJjie
19 15.10 Pemenue 3agau 1




Konmponvnasa paooma Ne 1 1io teme:

20 16.10 1
«IJEKTPOIMHAMHKA»
21 17.10 O00011IeHNE U cCUCTEMATH3ALMS 3HAHUN 1
Temamuueckaa 1
Pazoen 2. Koneonus u 6onnul (27 u)

CBoOOHBIC U BHIHYK/ICHHBIE MEXaHUYECKUE KOIeOaHus.

22 22.10 Maremaruueckuit masitHuk. KoneGanus rpysa Ha 1
MIPYXUHE

23 23.10 Pemenue 3amau 1
Jlabopamopnasn paboma Ne 3 «ccnenoBanue

24 24.10 3aBUCHUMOCTH TepH0/ia MaJbIX KoJeOaHul rpy3a Ha HUTH 1
OT JJIMHBI HUTH U MacChl Ipy3a». Uncmpyxkmasic b7K
lMapmonnueckue konebanus. AMIUIATY/IA, TIEPUOI,

25 05.11 gactoTa U ¢aza konebanuid. [IpeBpamieHne sHeprumn npu 1
TrapMOHUYECKHX KOJICOaHUSIX.

26 06.11 Pemenwue 3amau 1

27 07.11 Pe3onanc. 1

28 12.11 CBoOo1HBIE KOJIE€0aHUs B KOJIe0aTeIbHOM KOHTYpE 1

29 13.11 [Tepros cBOOOAHBIX ANIEKTPUUECKUX KOJIeOaHU 1
[Tepemennbid Tok. CUHYCOUIATbHBIA IEPEMEHHBINA TOK.

30 14.11 MOoTHOCTh MIEPEMEHHOTO TOKA. AMITUTYTHOE U 1
JEUCTBYIOLIEE 3HAUCHNE CUIIBI TOKA U HAIIPSDKEHUS
[Tepemennbid Tok. CUHYCOUIATbHBIA IEPEMEHHBINA TOK.

31 19.11 MonTHOCTh MIEPEMEHHOTO TOKA. AMITTUTYTHOE U 1
JIEUCTBYIOLIEE 3HAUCHHE CUJIBI TOKA U HAIIPSDKEHUS

32 20.11 Pemenue 3amay

33 21.11 Pe3onaHc B ayiekTpuuecKoi mernu. ABTOKOJIeOaHus

34 26.11 Tpanchopmarop. HpomBoz[(:‘TBo, nepenava u 1
oTpebIeHNE IEKTPUUECKON SHEPTUH

35 9711 Tpanchopmarop. HpOI/ISBOI[(jTBO, nepenava u 1
MOTpeOJIeHNE AIIEKTPUIECKOM SHEPTUH

36 28.11 OO0o11[eHNE U CUCTEMATH3aIlUs 3HAHUI 1

Temamuueckasn 2

Mexannyeckue BoJIHBL. [lonepednbie U MpoI0JIbHbIE

37 03.12 BOJIHBIL. 1
Jnvna BosHbl. CKOPOCTH BOJIHBI.
Mexannyeckue BoJIHBL. [lonepednbie U MpoI0JIbHbIE

38 04.12 BOJIHBIL. 1

I[J'II/IHa BOJIHBI. CKOpOCTB BOJIHBI.




39 05.12 Pemenue 3amau 1
40 10.12 PacripoctpaneHnue BOJIH B yIIpyrux cpesnax. 3ByKOBbIE 1
BOJIHBI.
41 11.12 PacripoctpaneHnue BOJIH B yIIpyrux cpenax. 3ByKOBbIE 1
BOJTHBI
42 12.12 N3nyuenue 3nekTpoMarHuTHbIX BOJIH. OnbIThl ['epua. 1
43 17.12 [IpuHUIMIBI pagUOCBSI3U. 1
44 18.12 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH. 1
45 19.12 Pannonoxanus. [lonsitue o TeneBueHUN. 1
46 24.12 Pemrenue 3amau 1
47 25 12 Konumponsnan paboma Ne 2 no meme:. «Konebanus u 1
BOJIHBD)
48 26.12 O000111EHNE U CUCTEMATH3AIIHS 1
Temamuueckasn 3
Il cemecTp
Pazoen 3. Onmuxa (19 u)
Hnempykmaoswe bK. CKOpOCTh CBETa U METO/IbI €€
49 08.01 onpenenenus. OTpaxxeHNe cBeTa. 3aKOHBI OTPAKCHHS 1
CBeTA.
50 09.01 [Ipenomiienne cBera. [lonHOE BHYTpEHHEE OTPAKEHHUE. 1
[IpenenbHBIW yroJl MOJIHOTO BHYTPEHHETO OTPAXKEHHUS
51 14.01 Pemrenue 3amay 1
59 15.01 Jlabopamopnas pavoma Ne 4 «3mepenne nokaszaresnst 1
npenoMiIeHus crekna». Mnempyxkmasic boK
53 16.01 JIun3el. [locTpoenne n300pakeHUi B JIMH3E. 1
54 21.01 JIunzel. [locTpoeHne n300pakeHUl B JINH3E 1
55 22.01 Pemenue 3amay 1
56 23.01 ®dopmyta TOHKOU JIMH3BL. Y BEITUYCHHUE JIMH3BI 1
S7 28.01 Pemrenue 3agau 1
Jlabopamopnas paboma Ne 5 «Onpenenenue
58 29.01 OTNTUYECKOM CUIIBI U (POKYCHOTO PACCTOSIHUS 1
coOuparomiei TUH3bY. Uncmpyxkmasie bIK
59 30.01 Hucnepcus cBeta. ClokHBIH cocTaB 6e70ro CBeTa. 1
[Ber. UnTepdepennus creta
60 04.02 Hudpaxmus csera. Judppakunonnas pemerka 1
61 05.02 Jlabopamopuaa paboma Ne 6 «VI3mepenue JUIMHBI 1

CBETOBOMW BOJIHBI». HHcmpykmasic bIK




Bunel uznydyenunii. Ucrounnku cBera. Buabl ciekTpos.

62 06.02 .
CriekTpanbHbIi aHAIIN3.

63 11.02 Jlabopamopnas paboma Ne | «HabnroneHue CrijiomHoro
U JINHENYATOrO CIEKTPOB». Mncmpykmasic bK

64 12.02 WudpakpacHoe u yapTpadroIeTOBOE U3ITYICHUS.
Pentrenosckue nyuun

65 13.02 [Ikana 3eKTpOMarHuTHBIX BOJIH

66 18.02 Pemenwue 3amau

67 19.02 Konmponvnasa paboma Ne 3 no teme: «OnTukay

Temamuueckasn 4
Pazoen 4. Ocnoswvt CTO. Ceemosvie keaumul (1 u)

68 90.02 MHBapuaHTHOCTH MOJTYJISl CKOPOCTH CBETA B BaKyyMe.
[TpuHINUIT OTHOCUTENBHOCTH DUHINITEHHA.

69 25,02 1?(1)3;{21; .Maccm Y DHEPrUH CBOOOTHON YacTULIbI. DHEPTUs

70 96.02 l'unotesa [1nanka o kBantax. ®ororddexr. Teopus
dboTorddexra.

71 2702 l'unotesa [1nanka o kBantax. ®ororddexr. Teopus
boToaddekra.

72 04.03 Pemtenue 3amay

73 05.03 [Tpumenenne Gpororddexra. DOTOHBI.
KopnyckynsipHo-BotHOBOM Ayanu3M. CoomHouieHue

74 06.03 HeonpedenenHocmell I etizenbepea. XUMUIECKOE
NeiCTBHE CBETA.

Temamuueckan 5
Pazoen 5. Quzuxa amoma u amomnozo sopa (20 u)

75 11.03 Ctpoenue atoma. OnbiTel Pezepdopna.

76 12.03 KsanroBsie noctynarsl bopa. Monens aroma Bogopoa
1o bopy. Tpyanocru reopuu bopa.

7 13.03 Jlazepsl.

78 18.03 Crtpoenue aToMHOTO sifipa. M3oTomnsl. SlnepHbie CUITBI.
DHeprus CBS3U aTOMHBIX sIJIEP.

79 19.03 Crtpoenue aToMHOTO sifipa. M3oTomnsl. SlnepHbie CUITBI.
DHeprus CBS3U aTOMHBIX SIJIEP.

80 20.03 OTkpbiTHE paTuOaKTHBHOCTU. Anb(a-, 6eTa- 1 ramma-
n3nydeHus. PaaroakTHBHbIE MpEeBpaIleHusl.

81 01.04 Pemenue 3amau

82 02.04 [lepuoxa nomypacnazaa. 3akoH paJMOAKTUBHOTO pacnaja.

83 03.04 Pemenue 3amau




Metoap! HAOMIOACHUS U PETUCTPALIUH 3JIEMEHTapHBIX

84 08.04 wacTuL, 1

85 09.04 ffj;iﬁ IIQIEI.CI/IHTes saaep. AnepHslil peakTop. SnepHas 1

86 10.04 TepMosiiepHbIC peakinu. 1

87 15.04 TepmosiiepHbIe peakiuu. 1

88 16.04 Binsinue nonusupyromen paguanuy Ha KUBbIE 1
opranu3Mel. Jl03a U3ITydeHUs.

89 17.04 Pemenwue 3amau 1

90 99 04 Binstnue nonmnsupyromen paauaniy Ha KUBbIE 1
opranu3Msl. Jl03a U3ITydeHUS.

91 23.04 Pemenwue 3amau 1

92 24,04 Konumponsnan paboma Ne4 no meme: «®uznka atomMa u 1
ATOMHOTO SI/Ipay
AHanuz kKoHmpoabHoOU pabomul.

93 29.04 DneMeHTapHbIe YacTHIB. DyHIaMEHTABHBIC 1
B3aUMOJICHCTBUSI.

94 30.04 OO0onieHne U CUCTEeMaTH3AITUS 3HAHHHA 1
Pazoen 6. Cmpoenue Bcenennoii (6 1)

95 06.05 ConneuHasi cuctema 1

96 07.05 CoBpeMeHHBIE TTPEACTABICHUS O MPOUCXOKICHUU U 1
sposrony CoJIHIA U 3BE3 .

97 08.05 Knaccudukanus 38e3. 1

98 13.05 3Be3/1bI ¥ UICTOYHUKH MX YHEPTUH 1

99 14.05 lNamakTuka. 1

100 16.05 [IpencraBieHue o CTPOCHUH M 3BOJIIOIIMK BceneHHOM. 1
Pe3zepe (3u)

101 20.05 O6oO0maromuii ypok no teme "DIeKTpoguHaMuKa' 1

102 21.05 O6o6maromuit ypok no teme "Konebanus u BoJTHBI" 1

103 22.05 O6o6maromuii ypok no teme "['eomerpuueckas ontuka’

Temamuueckasn 6

Oowee konuuecmeo uacos: 103




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

1. ®usuka. 10 knacc: yueb. 1 06pa3oBatT. opraHu3aliuii: 0a30BbIi ypOBEHb
/T .S. Msxumies, b.b. ByxoBues u ap. — M.: [Ipocsemenue, 2014. — 416 c.

2. . ®usuka. 11 knacc: yueO. 15 00pa3oBaT. opraHu3aiuii: 0a30BbIi YPOBEHb
/T S1. Msxumies, b.b. ByxoBues u ap. — M.: [Ipocsemenue, 2014. — 432 c.
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