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INOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma cocTaBJjieHa HA OCHOBE:

- ®enepanbubiii 3akoH «O06 ob6pa3zoBanuu B Poccuiickoit deaepanum» ot 29.12.2012 Ne
273-D3 (c U3MEHEHUSMH U JOTIOTHEHUSMHN ),

- [Ipukaz MunucrepctBa npocpenieHus PO ot 12 aBrycra 2022 r. Ne 732 "O BHeceHUH
U3MEHeHUH B (efepalbHBId rOCy1apCTBEHHBI 00pa30BaTeNbHbIA CTaHIAPT CPEJHEro OOIIEero
o0Opa3oBaHMs, YTBEp)KICHHBIH MpHKazoM MuHHCTEpcTBa 00pazoBaHus W Hayku Poccuiickoit
Oeneparuu ot 17 mast 2012 r. No 413"

- @enepanpHas oOpaszoBaTelbHas MporpamMma CcpenHero ooémero oOpa3oBaHMs,
yTBEpKAeHa IpruKa3zoM Munnpocsemenus Poccun ot 18.05.2023 nox Ne 371)

- IlocranoBinenne ['JaBHOrO TOCYJApCTBEHHOTO CaHUTapHOro Bpada Poccuiickoi
Oeneparn ot 28 cenTsiops 2020r r. N 28 «O6 yrtBepxknenun CanlluH 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYEeCKHe TPeOOBaHUS K OpraHU3alUsM BOCIHUTAaHUS W OOydeHUs,
OTIIbIXa U O3I0POBJICHUS JI€TEH M MOJIOACKN» (3aperucTpupoBaH0 MUHUCTEPCTBOM IOCTULIUU
Poccuiickoit ®eneparuu 3 mapra 2011 18.12.2020r., peructparuonnsii N 61573)

- Ilopsinmok opraHM3anMd M OCYHIECTBICHHS OOpa30BaTEIbHOW JESATEIBHOCTH 10
OCHOBHBIM 00111€00pa30BaTeNIbHBIM MporpaMmaM - oOpa3oBaTellbHbIE MPOrpPaMMbl HAYaIbHOTO
o0miero, OCHOBHOro o00miero W cpemaHero obmiero oOpasoBanusi ( Ilpukaz MwuHuUCTEpCTBa
npocsemenus Poccuun ot 22.03.2021 Ne 115, 3apeructpupoBan MunucrepcTsoM octuiuu PO
20.04.2021r. Ne 63180)

- Ilpuka3z Munnpocsemienust Poccun ot 21.07.2023 N 556 "O BHeceHuu M3MeHEHUIl B
npuioxkenus N 1 u N 2 k npukasy MunucrepctBa npocsenienust Poccuiickoit @enepauuu ot 21
cents0ps 2022 r. N 858 "O6 yrBepxaeHuu enepanbHOro nepedys yueOHUKOB, TOMYIICHHBIX K
UCIOJB30BAaHUIO  TpU  peald3allid  MMEIOIIMX  TOCYAApCTBEHHYIO  AKKpEIUTALUIo
o0pa3oBaTeNbHbIX MPOTpaMM HadaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOuiero
o0pa3oBaHMsl OpraHM3alMsAMH, OCYILECTBISIOUIMMH OOpa30BaTEIbHYIO JAEATEIbHOCTb, U
YCTaHOBJEHHUS  MPEAETBHOTO  CpPOKa  HUCHONB30BaHUS  HMCKIIOYEHHBIX  y4eOHHMKOB"
(3apeructpupoBano B Munrocte Poccuu 28.07.2023 N 74502)

- OcHoBHas o6pazoBarenbHas nmporpamma COO MBOY «Kimrouesckas COLLI».

- YeraB MBOYVY «Kirouesckast COL»

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHSI Ha ypOBHE CpeaHEro oOImero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbx B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOit pabGoueil mporpaMMbl BOCIUTaHMS M KOHLENIMM IPENoAaBaHUs y4eOHOTo
npenmera «@usuka» B oOpa3zoBaTenbHbIX —opranmzanmsx Poccuiickoit  ®enepanuu,
peaau3yomuX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copnepxanue mnporpaMMbl Mo (PU3MKE HaIpaBI€HO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOydaroumxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO nojixoaa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM GPI'OC COO k miaaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U MeTarpeIMEeTHBIM
pe3ynbTraTaM OOydYeHHs, a TaKKEe YYUTHIBAET HEOOXOJMMOCTb peanu3alli MEKIPeIMETHBIX
CBsizell (PM3UKU C €CTEeCTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hel ompenensiorcs
OCHOBHbIE 1M M3y4YeHUs (U3UKU Ha YpOBHE CpellHero ooiiero oOpa3oBaHUs, MIaHUPYEMbIe
pe3yabTaThl OCBOGHHS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYAET:



® [UIAHUPYEMBIC PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU HAa 0a30BOM ypOBHE, B TOM YHCIIE
IpeMETHBIEC PE3YJIbTAThI M0 TO/1aM O0YUYEHHUS;

e cojnepxanue yuyeOHoro nmpeamera «Pusnkay mo rogam oOydeHusl.

®u3rka Kak Hayka 0 HauOoJjee O0IIKX 3aKOHAX MPUPOIbI, BEICTyIas B KauecTBe Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaIOIIeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIUN [Jisi €CTECTBEHHO-HAYYHBIX Y4YEeOHBIX
IPEMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMUeH, Ouonoruel, pusmyeckoi reorpadueid m acTpoHoMuel. Mcmonb30BaHUE U aKTHBHOE
npUMeHeHHe (U3MYECKUX 3HAHMN ONpenersieT XapakTep H Pa3BUTHE PAa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IOJYYEHHS] HOBBIX
MaTepHaJoB C 33JIaHHBIMU CBOMCTBaMH U Apyrux. MzydeHnue puU3uKu BHOCUT OCHOBHOW BKJIAJ B
dbopMupOBaHUE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpoOBaHHE YMEHUN
NPUMEHATHh HAYYHBIH METO]I TIO3HAHUS MPH BHITIOJHEHUN UMHU Y4EOHBIX HCCIICIOBAHUM.

B ocHOBY kypca Qu3uKku 1715 ypOBHS CPEAHEr0 O0IIEero o0pa3oBaHUsl MOJOKEH P UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOMPOCHI KIIACCHYECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBHH ¢ HEW MaTepuall Kypca GU3nKu 00beAMHEH BOKPYT
busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEIECTBE U IOJIE.

Hoes eymanumapuzayuu. BEE€ peanuzanus mpeanoyaraeT UCIONIb30BaHHE TYMaHUTAPHOTO
noTeHmana GU3NIeCKOil HayKH, OCMBICIICHUE CBS3H Pa3BUTHUS (H3UKHU C pa3BUTHEM OOILECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPpOoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusuku npemnonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUECHHBIX TEOPUIl U 3aKOHOB.

Hoes osxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI 3JIEMEHTOB COJIEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUI, a TakKe 00CYKIeHUs MpoOJIeM palliOHAIBLHOTO MPUPOAOIOJIB30BaHUS U
HKOJIOTHUECKOM O€30MacHOCTH.

Crep)XHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpEIHEro ooOuiero odpazoBaHus
ABIISIOTCS (U3MUecKue Teopuu ((HOopMHUpPOBaHHME MPEJACTABICHUA O CTPYKTYpe IMOCTPOSHHS
¢uznyeckoil Teopuu, poilu (PYHIAMEHTAJIbHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NpPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHMMOCTH TEOPHH, IJI ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MIPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOIX0/ B Kypce (DPM3UKU peanu3yercs MPex/e BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHsl Kypca
(GU3MKM — 3TO HCIIOJIb30BAHHWE CHUCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M
7a0opaTOpHBIX paboOT, KOTOpble B Iporpamme Mo (usuke oObEIMHEHBI B OOLIMI CHUCOK
YUYEHUYECKUX MPaKTHYECKUX padoT. BrineneHue B ykazaHHOM mepedHe J1ad0opaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJSI M OLIEHKH, OCYIIECTBISETCS YYacTHUKAMH 0Opa30BaTEeIbHOIO
npolecca UCXos U3 0COOEHHOCTEN IUIaHMPOBAHMS U OCHaleHUs kaObuHeta Qusuku. [lpu aTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHMS,
UCCJIEIOBaHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIWYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
IPEJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHME yJenseTcss peleHUI0 pacu€THBIX U KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHON (PM3HYECKON MOJIENbIO,
MO3BOJIAIOIINE MPUMEHSITh H3yYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszeina
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. s KaueCTBEHHBIX 3aJjau MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpPOTEeKaHWs (QU3UYECKUX SBJICHUM W TPOIECCOB B



OKpY’)KaIoIIeH >XU3HM, TpeOyromue BbIOOpa (PU3WYEcCKOW MOIENTW JIs CUTYyalld TMPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUYECKOMY
obecrieyeHno y4deOHOro mporecca 0a3oBbI YpOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JTOJKEH M3y4yaThCs B YCJOBHSIX MpeIMETHOro kabuHera (U3MKU WU B
YCIIOBHUSX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOT0 IUKJa. B xabunere
bu3KKK T0KHO OBITH HEOOXOAMMOE JTa00paTOPHOE 0OOPYIOBAHUE IS BHITIOJHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUUYECKUX TPAKTHUECKUX paboT U JEeMOHCTpAIllMOHHOE
obopyioBaHHE.

JlemoHCTpanoHHOE 000OpynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00eCreurBaeT MOCTAHOBKY NMEPEYHCIEHHBIX B IpOrpaMMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUU ISl MCCIEIOBAaHUS HM3y4YaeMbIX SBJICHHH M IPOLECCOB,
SMIIUPHUUECKUX U (PYHIAMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISI YUYCHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOOecreyrBaeTcss B pacyéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI JIabopaTOpHOro 00OpyIOBaHMS TOJDKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOb30BAaHUH AHAJOTOBBIX W HU(POBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHUs PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

e (QopmupoBaHuE HHTEpeca U CTPEeMJICHHS OOy4alolMXCsi K HayuYHOMY HU3YYEHHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEICTABICHWA O HAyYHOM MeETOAE TMO3HaHUs | (OPMHpPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3Y4EeHHUS OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMEHUN OOBSCHATH SIBJICHUSI C UCIOJIb30BaHUEM (DU3HUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJM (PU3UKHU JUISI PA3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JlocTikeHne STUX Iesell o0ecTieYrBaeTcsl PElICHHEM CIIEAYIONMX 3a7ad B MpoIecce

U3y4eHus Kypca (U3MKH Ha ypOBHE CpeHero o0uiero oopa3oBaHusi:

e [puoOpeTeHue cucTeMbl 3HaHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPHSIX, BKITFOUAsT MEXaHUKY, MOJIEKYJISIPHYIO (PH3HUKY, HJIEKTPOJHHAMHUKY, KBAHTOBYIO
(bU3UKy U JIEMEHTHI aCTPOPU3UKY;

e (dopMupoBaHME YMEHHMHA TNPUMEHAThH TEOPETHYECKHE 3HAHMS M OOBSCHEHUs
GU3NUeCKUX SIBICHUH B TPHPOJE M JUISI TPHHATUS TPAKTUYECKUX pEIICHUH B
MOBCEHEBHOM KU3HU;

® OCBOEHHME CIIOCOOOB pEHICHUs pa3IMYHBbIX 337a4 C SBHO 3aJaHHOW (Qu3HUecKon
MOJIENIBIO, 3ajJay, TMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE co3JaHue (usnyeckon
MOJIEINN, a[IEKBATHON YCIIOBHSM 3a/1a4H;

® [OHMMaHWE (PU3MUYECKUX OCHOB W TPUHIUIIOB ICWCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, X BIUSHHS Ha OKPYXKAIOIIYIO CPENY;

e OBJIQJICHWE METOJaMM CaMOCTOSTENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIIEPUMEHTOB, aHaIW3a W  WHTEpIpeTalud  WHPOPMALWH,  ONpEICICHUS
JIOCTOBEPHOCTH IMOJyYEHHOTO PE3yIbTaTa;

e CO3/1aHUE YCIIOBHMH JJIS pa3BUTHs YMEHUH MMPOEKTHO-UCCIIEA0BATENBCKOM, TBOPUECKON
NeSITETTHHOCTH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE CpEAHEro oOuero odpa3oBaHuUs

orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEIII0).



[Ipennaraemselii B mporpamme 1o (GpU3uKe nmepedeHs Ja00paTOPHBIX U MPAKTUIECKUX PaboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YUYHTENb JeJaeT BbIOOp MpOBEAEHHUs 1a0OpaTOpHBIX padoT U
OIIBITOB C YYETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYarOIINXCS.

COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. HayuHele Meroasl mO3HaHUsA OKpy»Karomero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMII COOTBETCTBUS.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC HU3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMelieHul u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe naBMXeHUe. J[BH)KeHHME MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM MO MOJYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOpocTh. llepwon wu
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHapsJ0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[IpeoOpa3zoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Hab6mronenue nevkenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenre HepaBHOMEPHOTO JBMXKEHHUS C IIEJIBIO OTPE/ICTICHUS MTHOBEHHOM CKOPOCTH.
HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.
N3yuenne nBUKEHUS Tesa, OpOLIEHHOTO TOPHU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHumn otHocutenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. HEepLmanbHble CHCTEMBI
oTCcuéTa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTEpUANIBHBIX TOYEK.

3aKkoH BceMupHOro TsaroreHus. Cuna tsoxectu. IlepBast kocMuueckas CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosgduuuent tpenns. Cuna conpoTuBiIeHUS
IIPY JBHKCHHUM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTEIBHO Ocu BpameHus. Ilmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIA.

TexHHYeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOIIIMIIHUKH, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon HeroTona.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBbl YIIPYTOCTH OT JiepopMaruu.

HeBecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHHH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yCclIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHMUS.

Tema 3. 3akonbl cOXpaHeHUA 6 MeXAHUKE

Hmnynbe MaTtepuanbHOM TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUYEK. MIMITyJIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHnManpHas 3HEPrys ynpyro 1epopMUpOBaHHOM NMPYKUHBI.
[TorennuanbHas SHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
[IPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipaast pu3nKa 1 TepMOIUHAMHUKA



Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU M UX OINBITHOE 00OCHOBaHHE.
bpoynoBckoe naBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BeulecTBa. Mojenu CTpOEHHMsS Ta30B, JKUAKOCTEW U TBEPABIX Te€I U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KUHETHYECKONH TEOPUU
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JBWKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30oBele 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B UacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduueckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
n30Xopa, nzobapa.

TexHnyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbITH, [TOKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpadmu MoJeKy
OpPraHUYECKUX COCTUHEHUI.

OmnpiTe! 0 AU(PY3UHN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHUS.

Mopnens, WUTIOCTpUpYIOLAs IPUPOLY aBICHUS ra3a Ha CTEHKH COCy/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMonnHaMuueckass cucTeMa. BHYTpeHHss 3HEpPrus TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TemioTel U padota. BHyTpeHHsIsI 3Heprus 0JHOATOMHOIO
UJEAIBHOrO0 raza. Buael Teruionepenaun: TeIONPOBOAHOCT, KOHBEKIMS, U3TyYCHHE. Y AeIbHasA
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIoNepeIaye.

[Tonsatue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHeHue
NEPBOro 3aKOHA TEPMOAMHAMMKY K M3omporeccaM. I’ papudeckas uuTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

TemioBeie MamuHbL. [IpuHIUIBL AefCTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHus 3HEpTUU B
TeruIoBbIX MamunHax. Koadduiment noneznoro aeictsus teruioBod mamuubl. [ukn Kapao u
€ro KO3 QUIUEHT MOJIE3HOTO AEUCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

M3MeHeHne BHYTpPEHHEW SHEpruu Teja MHpU COBEpLIEHUU paOOThl: BBUIET MPOOKH W3
OyTBUIKH TOJ JEHCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUsl (BUCOIEMOHCTPAIIHS).

W3MeHeHne BHYTpEHHEN dHepruu (TeMIiepaTypsl) Tela Ipu TEIUIoNepeaaye.

OnbIT N0 aguadaTHOMY PaCHIMPEHUIO BO3yXa (OTBIT C BO3IYIITHBIM OTHHBOM).

Mopnenu mapoBoii TypOHUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt



[TapooOpazoBanne wu KoHAcHcamus. VcmapeHue u  kumneHue. AOCOTIOTHAS |
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachleHHbI map. Y aenbHas TeIioTa mapooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEpaTyphbl KUIIEHUS OT JaBJICHHUS.

Teépmoe Teno. Kpucramnuueckre u amopdubie Tena. AHH30TPOIHS CBOMCTB KPUCTAJLIIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Marepuanbl. [lnaBneHue u kpucramnuzauus. YelbHas
teruioTa riaBneHus. Cyonumanmsi.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHUYeCKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: TUTPOMETP M TICHXPOMETD,
KaJJOpUMETpP, TEXHOJOTMU TMOJYyYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAILTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pazjen 4. DiekTpoanHaMuKka

Tema 1. dnexmpocmamuxa

Onextpuzauusi Ten. OJNEKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MMOJTYTPOBOJHUKU. 3aKOH COXPAHEHUs AJIEKTPUUECKOTro 3apsija.

B3aumopneiictBue 3apsmoB.  3akoH  Kynona. TodeuHslil  snekTpuyeckuidl  3apsia.
OnekTtpuueckoe mnojae. Hampsx€HHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HANPsSYKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanexkrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh TNOTEHIMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOTO KOHJIEHCATOPA.

TexHnyeckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzauMopeiicTBue HadIEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DneKTpocTaTHIeCcKast 3allnTa.

JIN3IIeKTPUKHY B AJIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PAcCTOSHUSA MEX1Yy HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHSI CYLIECTBOBAHUS DJIEKTPUYECKOrO TOKA. MICTOUHMKM TOKa.
Cuna Ttoka. [TocTosSIHHBII TOK.

Hanpsokenne. 3akon Oma 1715 yyacTka LETH.

DIIeKTpHYECKOe CONPOTHBIICHHE. VY nensHOE CONPOTUBIICHUE BEILIECTBA.
ITocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COETMHEHUE TPOBOAHUKOB.



Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIeHa. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIeKTprIecKoi nenu. KopoTkoe 3aMpIkaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKkuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MNPUMECHAas MPOBOAMMOCTb IOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxa. I1oaynpoBoIHUKOBBIE TPHOOPHI.

ONeKTpu4ecKUii TOK B pacTBOpax W paciulaBaxX 3JIEKTPOJIUTOB. ODJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIepMETp, BOJIBTMETP,
peocTar, HWCTOYHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npubOpsl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH MO, TEPMUCTOPBI M (DOTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LMWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAJU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHO€ COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe M3MepeHHue 3IEKTPOABMXKYIIEH cwibl. KOpoTKOe 3aMbIKaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBoi pa3psg 1 IpOBOAMMOCTb BO3AyXa.

ORHOCTOPOHHSIS IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3y4eHne CMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHJIBI HCTOYHMKA TOKAa M €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3ydyenune kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyliecTBIseTcs ¢ Y4ETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBSI3el C KypcaMd MaTeMaTHKH, OHWOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qusmyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKIus, mnapadoa,
runep0oia, ux rpaQuKu U CBOICTBA, TPUTOHOMETpUYECKHEe (PYHKIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX NPOEKLIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: mexanmdeckoe IBUKEHHE B )KMBOU Mpupoae, 1uddys3us, ocMoc, TemI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUYECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEeIUIOBble CBOWCTBAa TBEPIBIX Ted, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonoeus: mpeobpa3oBaHUe IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), [BUTATeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJyUYE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAHOMATEepHaJlOB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHATrpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoOMacHUMHAA UHOYKUUA

[TocrositHHBIE MarHuThHL. B3auMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJI€.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uuyy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
nHAyKuuy. KapTriHa TuHUM MarHUTHON MHAYKLINU IOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1noJie MpOBOAHMKA ¢ TOKOM. KapThHa JMHMI MHAYKUMHM MarHUTHOIO IOJIS
JUIMHHOTO HIPSIMOIO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAaIIPABJICHUE.

Cuwna Jlopenna, e€ MOAyJb W HampaBieHHe. JIBWKEeHHE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM noJie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIUH. [IOTOK BEKTOpa MarHUTHOM HMHIYKLIHH.
ONEKTPOABUKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Papazes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMXKYLIAs CHUJAa MHAYKLMA B IPOBOJHMUKE,
JBIKYILIEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIIEHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAsl CHUJIa CAMOMH T KLU,

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHnueckue ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHl, MJIEKTPOJIBUraTEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIHMM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 2JIEKTPOJABMKYLIEH CHIIBI MHAYKIMM OT CKOPOCTH U3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABIEHUS MIEKTPOMarHUTHOW NHAYKIIMH.

Pa3pen 5. Kojie0aHus ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummsle Ko1eoanus



KonebGarenbnass cucrtema. CB0OOOMHBIE MeXaHWYEeCKHWe KoyeOaHusa. [apMoHHUYeckue
konebanus. Ilepmon, wactota, amrumtyna u ¢asa kosnebanuil. IlpyXMHHBI MasTHUK.
MareMaTnyecknii MasTHUK. YpaBHECHHUE TapMOHHMYECKUX KoJjieOaHui. [IpeBpaiienune sHepruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebartenbubiit kKOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHHIE KOJEOAHUS B HJICATHHOM
KOoleOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYeCKUMU U DIIEKTPOMATrHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akOH COXpaHEHHUS! SHEPTrUU B UICATBLHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYyX/IeHHbIE MEXaHUYECKUE KojaeOaHusl.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

ITepemennbiii Tok. CMHYCOMAQIBHBIN MEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U HATIPSKECHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya u HOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynapTypa wucnoiab3oBaHus
AIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habmroienue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BBIHYX/IEHHBIX KOeOaHUI.

Habmronenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT  BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mocneaoBaTeIbHOM COEIMHEHUHU PE3UCTOPA, KATYIIKH MHIYKTUBHOCTU U
KOHJIEHCATOoPA.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOa MABIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpoaonbHbIE BONHBL WHTepdepeHius u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4Y€HHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarautHo#l BojHe. CBOMCTBAa 3IEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUe, MpelIoMJIeHUe, NoJspu3amus, audpaxius, uHrepdepenius. CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHre SJeKTPOMArHUTHBIX BOJH B TEXHUKE H
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue yCcTpoMCTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3BIKaJIbHBIE MHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl JIMArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PaAHONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu



O06pa3oBaHue U pacpoOCTpPaHEHUE TOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmtoienue orpaskeHus U MpeioMIICHHUS] MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKIX BOJIH.

3BYKOBOM pe30HaHC.

HabumroneHne cBsI3M I'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOHM U YacTOTOM
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyu cBera. TOYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akoHbl IMpeloOMIIEHUs cBeTa. AOCOMIOTHBIA  MOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroa IMONHOIO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus cBeta. CiioxkHbll cocTaB O6enoro cera. L{ser.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONnTHUYECKas Chiia TOHKOM JInH3bL. [locTpoenne n3o0pakeHuil B cCOOMPAIOLINX U pacCEeUBAIOIINX
nuH3ax. @opMyia TOHKOW JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPECHIIMOHHON KapTHUHE OT ABYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB IPH Ma/IECHUU MOHOXPOMATHUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuyeckue ycTpoiicTBa W MpaKTUYECKOe MPHUMEHEHHEe: O4YKH, Jyma, (oToarmapar,
IPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, JAU(PPAKIHMOHHAS
peméTKa, NoJIIPOUI.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
puOOopBI.

[TostHOE BHYTpEHHEE OTpakeHHe. MoJellb CBETOBOIA.

HccnenoBanune CBOMCTB M300paKeHUI B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TomyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Tosrydenue cniekTpa ¢ TOMOIIbIO TU(PPAKIINOHHON PEUIETKY.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cieIHAJILHOM TEOPHH OTHOCHUTEIBHOCTH



['paHunbl NPUMEHUMOCTH KJIACCHMYECKONM MeXaHWKH. [locTymaTel cnenuansbHON Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJISI CKOPOCTH CBeTa B BakKyyMme, MNPUHIUI
OTHOCHUTEJIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAILIEHUE JTUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPIHs OKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHeprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onbiter A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreiHa 115 hoTodddekra. «KpacHas rpanuma» pororddekra.
Hasnenue ceera. Onbrtel [1. H. JIebenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHHUecKknue yCTPOWCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poToryneMeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.
Jlemoncmpayuu
®oTo3¢(eKT Ha yCTaHOBKE € IIMHKOBOM MJIaCTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lnaneraphas
mozenb atoMa. Iloctynatel bopa. Mznyuenue u nornomeHue GOTOHOB IpU IEpexoje aToMa ¢
OJIHOTO YpOBHS B3HEpruum Ha Japyro. Buabl crnexktpoB. CHekTp YpOBHEM 3HEpruM aromMa
BOZIOPOJA.
BonnoBsie cBolicTBa yactull. Bosnbl ne bpoinsa. KopryckynsipHO-BOJTHOBOM AyaliU3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3IIyUEHHE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTED.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HabGmronenue muHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHMS  sijpa. OTtkpsITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeneneHnio coctaBa paJloakTUBHOTO U3ITyUeHHs.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyknonuas mopnens siapa [eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usiyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
DOHeprus cBSI3M HYKJIOHOB B sijipe. SnepHble cuibl. JleekT Macchl spa.
S nepusle peakunu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEpCHEKTUBBI  SACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.



Mertonbl HaOMIOEHNUS U PETUCTPALIMH YIIEMEHTAPHBIX YaCTHUI.

@OyHnaaMeHTanbHbIE B3auMoelcTBus. EquHcTBO hr3nyeckoit KapTHHBI MHUpA.

TexHHYeckue yCcTpONCTBAa U IPAKTHYECKOE NPUMEHEHHE: IO3MMETpP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOQU3UKHU

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe W MHUPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUHU.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/1bl, IUIAHETHI, UX BUAUMOE JABH)KECHUE.

ConneuHas cucrema.

Counnie. ConHeuyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CIEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3/bI
[JIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J IJ1aBHOM
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXO0KACHUH U 3BOIoLUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [TyTs — Hama ["anaktuka. [lonoxxenne u nemwxenne Connna B ['anaktuke. Turbt
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIPHI B sIAPax TaaKTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3inyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B Teneckon Jlynsl, maner, Mieunoro ITytu.

O0o0maroniee NnoBTOpeHuE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIBHOW U
THUECKON cdepax MesATEIbHOCTH 4YeNOBeKa, pOJib W MeCTOo (U3UKH U aCTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOjib (U3NYECKON Teopud B (OPMUPOBAHUU
MpeJICTaBICHNU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHUHBI MUPA B 00IIIEM Psiy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne xypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce OCyIIecTBISETCS C YYETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumoresza, (Qusmyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHNe CUCTEMbl YpaBHEHHI, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKUUH,
MpU3HAKU TI0JI00MS TPEYTOIBHUKOB, ONIPE/IEICHNE TUIOMIAIU TUIOCKUX QUryp u o0bhEMa Te.

buonocus: snekTpuyeckue SBICHUS B KUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJHUALMM HA >KUBbBIC
OpraHU3MBlI.



Xumus: CTpOGHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIM4eCKas CTPYKTypa TBEPIBIX TEll,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

lI'eoepaghus: marHuTHBIE TOJMOCA 3€MJIM, 3aJI€KM MarHUTHBIX PyH, POTOCHEMKA 3eMHON
IIOBEPXHOCTH, NPEICKA3aHNUE 3EMIICTPSACEHUN.

Texnonozcus: TMHUM DJIEKTPOIIEpEnad, T€HEPATOP IEPEMEHHOI0 TOKA, 2JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBYU-meus,
IPOEKIMOHHBIH arnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICUUTh  JIOCTIDKCHHE  CIIAYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMTPECAMCTHBIX O6paSOBaTeJILHLIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMuyHOCTHBIE pe3ysIbTaThl OCBOEHUs yueOHOro npeaMera «DHU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEH
NO3ULMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHMEHTAlMi, IO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MLIMU  OOydYalOmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIFHOCTh B HMHTEpECaX TIpa)KIaHCKOTO OOIIECTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMAMU M Ha3HAUEHUEM;

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHUSM POCCHUUCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMA:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPHUCYILEro
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (PU3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:



C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KyJIbTyphbl, OCO3HaHME IJIO0AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAaHUPOBAaHUE M OCYILIECTBICHHUE JIEHCTBUH B OKpY’Kalolled cpelle Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacuIMpeHue OmblTa JeSATEIbHOCTH 3KOJIOIMYECKOM HANpPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pHU3HuKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKH;

OCO3HAHME IICHHOCTH HAyYHOW AEATEIbHOCTH, TOTOBHOCTh B IpOIEecCe M3yYeHUs (PUBUKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIE0BATEIbCKYIO JESITEIbHOCTh UHANBHUYaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble joruyeckue geiicTBus:

CaMOCTOSITeNIbHO (POpPMYJIMpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEEIATh LENH NeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIOUINXCA MaTepUaIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKHU MOCIIECACTBUI JESITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaJbHOrO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble uccienoBarebckme 1eiCTBUS:

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHATUSAMH W MeTOoAamMH (pu3mdeckoi
HayKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITETHbHOCTH B 00JacTu
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJOB PEUIeHMs 3aau
bu3nYECKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CUTyalMsX, B TOM 4YHUCIE MpHU
CO3/IJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W W aKTYaJlM3UpPOBATh 3a7ady, BbIABUTATh
TUTIOTE3y €€ peIIeHHs, HaXOJUTh apryMEHTHI IS JIOKa3aTelIbCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TMIOJYYEHHBIE B XOJI€ PEHICHUS 3aJauyd pe3yiabTaThl, KPUTHUYECKH
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOM JCSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yUYeHUHN PU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHHBATh IPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B MPAKTHUECKYIO 0071aCTh KU3HEAEATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIaZICTh HABBIKAMH TOJy4deHUS MH(pOpManuu (GU3NUECKOTO COACP)KAHHS U3 MCTOYHHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBIATh TIOMCK, aHalu3, CHCTEMaTH3alMi0 H
UHTEPIIPETANnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (POPM IpEICTAaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BAaTh CPEICTBa WH(POPMAIMOHHBIX M KOMMYHHKAlMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3AaLMOHHBIX 3a1ad C COOJIOIEHHEM
TpeOOBaHN SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYpCcOCOepEKEHHS, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOH 0€301acHOCTH;

CO37aBaTh TEKCTHl (DU3MYECKOTO COJNEpXKAaHUS B pa3IM4HBIX (Qopmarax ¢ ydérom
Ha3HAueHUs MWHPOPMALMKU W LEJNEeBOM ayJuTOpuUH, BBIOMpas ONTUMAIbHYIO (opMmy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIICCTBIISATH OOIICHHE HA YpOKaX (PU3UKK U BO BHEYPOUHOH JEATEIHLHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlMi U CMATYaTh KOH(MIUKTHL,

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BATh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX IEHCTBHI C y4é€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0T'0 4JICHA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEUCTBUA 1O €€ JOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, PaCIpElesATh POJIU C YUETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXKJIOT0 y4YaCTHHKA KOMaH/bl B OO pe3yibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLICHUBATh HJAEU C TMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PAa3JIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHHs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € YYETOM HUMEIOUIMXCA PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;
pacumpsaTh paMK1 y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIeHuE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAUIUA B 00IacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/IEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsSIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENIbHON pe(IeKCUu KaKk OCO3HAHUSI COBEPILAEMBIX I€HCTBUIMA
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUH;
MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELICHHUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX CHIXKEHHUIO;



NPUHUMATh MOTHBBI M APT'YMEHTBI IPYTUX MPHU aHAIIU3E PE3yIbTaTOB JACATCIbHOCTH;

MMPpUHHUMATDH ce651, IIOHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX MPU aHAU3E PE3YIbTaTOB IESITEIbHOCTH,

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B niporiecce H0CTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI TPOTPAMMBI 110 PHU3HKE IS
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OO0yYaIONUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJICKT, MPEaoIaralonmi chopMHUpOBaHHOCTb:

CaMOCO3HaHUsl, BKIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHATIBHOM Cepbl, ObITh YBEPEHHBIM B ceOe;

caMoperyJIMpOBaHMUs, BKJTFOUYAFOIIIETO CaMOKOHTPOJIb, yMEHHUE PUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJalTHPOBAThCA K SMOLMOHAILHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITBIM HOBOMY,

BHYTPEHHEH MOTHBAILlMK, BKJIIOYAIOIICH CTPEMJIEHHE K JOCTHOKCHHIO IEIU M YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHHUC HeﬁCTBOBaTb HUCXO0Os1 U3 CBOUX BOSMO)KHOCTeﬁ;

SMIIATHH, BKIIOYAIOIIEH CIHOCOOHOCTh MOHMMATh SMOILMOHAIBHOE COCTOSHHE JPYTHX,
YUUTBIBATH €0 Ipru OCYHICCTBJICHUN O6HI€HI/I$I, CIIOCOOHOCTH K COYYBCTBHIO U COICPCIKNBAHUIO,

COIMAIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHHUS C JAPYTHMH
JFOIbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Yy OOYHAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha TMpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHON KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B MPAKTUYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTBIBaTh TPaHMLIBl NPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOJeNel: MaTepualibHas
TOYKa, MHEpLUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUYHBIA DJIEKTPUUECKHUM 3apsA] IPU PELICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHHUs BEUIeCTBa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TI0 OKPYXXHOCTH, WHEpPIHs, B3aumojnencteue Tten, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOEHHUE JXKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00bEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1IeHNN ), TEIJIOBOE paBHOBECHE, MCIIapEHNE, KOHIEHCAlUs, IaBJIeHHE, KpUCTAILIIN3aIus,
KUIIEHHE, BIAXXHOCTh BO3[yXa, MOBBIIIEHUE JABJICHUS Ta3a NpPU €ro HarpeBaHUM B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JeKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (U3MUYECKHE BETUYMHBI: KOOpAUHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHIa, UMIIYJbC Tella, KHHETUYeCcKas
SHEprusi, NOTEHLMalbHAs DSHEPIus, MeXaHWueckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH HCIIOJIB3YEMbIX BEJIMYWH, HX
0003Ha4YeHMsI U eIMHUIIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUHHY
C IpyT'MMU BEJIMYMHAMU;

ONKCHIBATh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHUSA, HCIOJB3YS
¢u3nueckue BENIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash DSHEeprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJl, CPEJHEKBaApaTU4yHas CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIIOBOIO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YyEMbIX BEJTUUHH,



uX O00O03HAYeHWS M EIUHHIIBI, HAaXOIUTh (OPMYJIBI, CBS3BIBAIOLINE JAaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMH BETUYMHAM;

OMKCHIBATh M3yUYEHHBIE 3JEKTPHUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONB3Ysl (PU3NUECKUE BETMYMHBL AJIEKTPUUYECKHH 3apsijl, dJICKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh TOJIS,, MOTEHIMAJ, Pa3HOCTh TMOTEHIUAIOB; MpPU ONHUCAHUU MPABUIBHO
TPAKTOBATh (PUIUYCCKUI CMBICT HCIOJNB3yEMbIX BEIWYMH, MX OOO3HAYCHUS U CIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUUHY C JPYTMMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3Ys (PU3MUECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coXpaHeHUs
MEXaHUYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, MPUHITUT CYNEPIIO3ULIMN CHJI, TIPUHITUTT
paBHOIPAaBUsl MHEPLUHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUYECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHMYECKOW SHEPruH TEIIOBOTO JIBUKCHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, Mpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIIUH, TPHOOPOB U TEXHUYCCKUX YCTPOKUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TPOIECCOB C
UCIIONIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpEHU#, TMpu dSTOM  (HopMyIupoBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO0 000PYI0BaHUS, TPOBOAUTDH OMBIT M (JOPMYIUPOBATH BHIBO/IBI;

OCYUICCTBIISATh TIPSMBIE W KOCBCHHBIC W3MEPCHHSI (DU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (HU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OPSIMBIX  M3MEPCHHA, TMPH 3ITOM KOHCTPYUPOBATh YCTAHOBKY, (DHKCHpPOBATH pPE3yJIbTaThI
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIMYHH B BUJIE TaOIHUI] U TpadUKOB, JeNIaTh BBHIBOJbI
0 pe3yJbTaTaM UCCIIEIOBaHUS;

coOnrofaTh mpaBuia O€30MacHOr0 Tpyda MPU MPOBEACHUM HCCIENOBaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOM W TNPOEKTHOW JEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1aO0OpaTOPHOTo 000pyAOBAHNUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PH3MUYECKOW MOJIENBI0, WCIIONb3YS
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUYECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMYMHBI W (QOPMYJIBI, HEOOXOIUMBIC IS e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaYeHUS (PU3NUECKON BETHUNHBI,

pemiath KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO IICTIOUYKY
paccyXIeHUl ¢ OMOPOi Ha U3yUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS;

UCTIONIb30BAaTh TIPU  PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBbIE HWH()OPMAIMOHHBIC
TEXHOJOTHH ISl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAIMU M TPEACTaBICHUs y4eOHOU W
HAYYHO-TIOMYJISIPHONH HWH(OPMAIIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPHUTHUYCCKU
aHAIM3UPOBATH MOTY4YaeMyt0 HH(OpMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX U 3apyOCKHBIX yUEHBIX-(DU3MKOB B Pa3BHUTHE
HAYKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIF30BaTh TEOPETHUECKUE 3HAHUSA 10 (HU3UKE B TIOBCEJAHEBHOW IKU3HH IS
obecrnieueHns 0€30MacHOCTH MPU 0OpaIlleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JITIS
COXpPaHEHHS 3JI0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B TPYIIIE C BHIOTHEHUEM PA3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh paboTy
TPYMIIBI, paIlMOHAIFHO paclpeneNiaTh OOS3aHHOCTH W  IUTAHUPOBATh JICATEIIEHOCTH B
HECTAH/IAPTHBIX CUTYyalMsIX, aJIeKBAaTHO OLIEHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYIIBI B
pelIeHne paccMaTprUBaeMO MPOOIIEMBI.



K xonmy obydyenus B 11 kjacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poiib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAPTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JESTEIbHOCTH JIFOJIEH, LIeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHHULBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENe: TOYeUHBIH
JJIEKTPUYECKUNA 3apsii, JIyd CBETa, TOYEYHBIM HMCTOYHUK CBETa, sJIEpHAas MOJEIb aToMa,
HYKJIOHHAs1 MOZIENTb aTOMHOTO sI/Ipa MPH PEeLIeHUN (PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pU3MUecKHe sBICHUS (MPOLIECChI) U OOBACHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY W KBAaHTOBOW (DM3MKH: 3JEKTPUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCIHCTBHE MAarHUTOB, AJIEKTPOMATrHUTHAs
MHAYKUMS, JAEUCTBUE MAarHUTHOTO IIOJIsI HA IPOBOJHUK C TOKOM W JIBWXKYILMHCA 3apsi,
3JIEKTPOMArHUTHBIE KOJIeOaHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomieHue, wuHTepdepeHius, Iudpakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdext (GororddexT), cBeToBOE NaBiICeHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBATh M3yUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHila TOKa, SJIEKTPHUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTb MOTEHIMAIOB, 3JIEKTPOABMKYLIAs CUIA,
paboTa Toka, MHAYKIHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKW, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TOJEW, MEePHOA W 4YacToTa KoyueOaHui B
KoJie0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAYEHHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

OMKCHIBATh M3yUEHHbIE KBAHTOBBIC SBJICHHUS U TIPOLECCHI, HCIONB3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHWTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETA, DHEPIUs U
uMIyibc (OTOHA, TMEPHOJ IMOJypaclaga, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpU OMUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYI (PU3MUECKYIO BEJIUYMHY C APYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETUUHHBI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHONB3Yys (pU3MUEcCKHe 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TIOCJEAOBAaTENIbHOIO U MAPAIEIBHOIO COEIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akoH 9JIEKTPOMarHMTHOM MHAYKLHHU, 3aKOH
INPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPETOMJICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Ui (oTodddeKrTa, 3aKOH COXpAaHEHHs] SHEPruH, 3aKOH
COXpAaHEHHS HMIIYJIbCa, 3aKOH COXpPaHEHMsI DJIEKTPUUECKOIo 3apsiaa, 3aKOH COXPAaHEHUs
MaccoBOI'0 4YMcia, MOCTyJaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH ITOM pPa3IvyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYEeCKOE BBbIPAXXEHHE W YCJIOBUS (TpaHUIIb,
00JacTi) IPUMEHUMOCTH,

OTpeeNATh HaIpaBJI€HWE BEKTOpAa WHAYKLUMHW MarHUTHOIO MOJIS MPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BaHWEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HopMyIHpoBaTh
npobiemy/3aayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOHpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUYECKUX BEIWYHMH, INPH ITOM
BbIOMpATh ONTUMANbHBI CHOCOO H3MEpPEHUs M MCIOJIb30BaTh H3BECTHBIE METOJbI OLEHKU
MOIPEIIHOCTEN U3MEPEHU;



HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yJibTAThl MOJYUYEHHONH 3aBHCHMOCTHU
busznyecKkux BENWYMH B BHAE Tabmui M TpaduKoB, JAeNaTh BBIBOJABI IO pe3ysbTaTaM
UCCIIEI0BAHMS;

coOnrofarTh mpaBuia O€30HacHOr0 TpyJa MpU NPOBEIACHUHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYI0BAHMUS;

pemiath pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENBIO, HCIIONb3YS
buznyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4l BHIOMPATh (PU3UUYECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIC IS €€ pelIeHHUS,
MPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIEMIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YyUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCTOJIb30BaTh MPH pPELICHHH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(OpMAIOHHBIC
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALMU M MpPEACTaBICHUs y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOTY4YaeMyt0 HH(pOpMaIIHIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3anyarh
yCIIOBUS UX 0€30MacHOT0 UCTOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX yUEHBIX-(PU3HKOB B pa3BUTHE
HAyKH, B 00OBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MPpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXPAaHEHHUS 3/10pPOBbs U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO MTOBEACHMSI B OKPYIKaIOLIEl cpene;

paboTaTh B IPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIIbI, PpAlMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTAaHJAPTHBIX CUTYalMSAX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXKJOTO U3 YYaCTHUKOB I'PYIIIbI B
pelIeHne paccMaTpUBAaEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoauuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne i/ IPOTpPAMMDI Beero KOﬁHTpOJ‘IbHLIe l'[pﬁaKaneCKne 0BPA30BATETBHbIC
padoThI padoThI pecypei
Paznea 1. DU3UKA U METOAbI HAYYHOI'O IO3HAHUS
bu6nmoreka [JOK
1.1 ®duznka ¥ METObI HAYYHOTO MTO3HAHUS 2 https://resh.edu.ru/subject/
Hroro o pazmeny 2
Pa3znen 2. MEXAHUKA
Bu6nmoreka [JOK
2.1 Kunemaruia S https://resh.edu.ru/subject/
Bu6nmoreka [JOK
2.2 Hunamika ! https://resh.edu.ru/subject/
Bu6nnoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 https://resh.edu.ru/subject/
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETHYECKON 9 1 bubnuorexa LJOK
' TEOpUU https://resh.edu.ru/subject/
bubmmoreka IIOK
3.2 OCHOBEI TEPMOMHAMHKCH 10 ! https://resh.edu.ru/subject/
33 ArperatHble COCTOSTHUSI BEIIIECTBA. 5 bubmoreka [JOK
' da30BbIe EPEXOIbI https://resh.edu.ru/subject/
HWroro 1o pazmeny 24
Paznen 4. 3JIEKTPOJIUMHAMUKA
bubmuoreka LIOK
4.1 DIKTPOCTATHKE 10 . https://resh.edu.ru/subject/
ITocTostHHBIN AneKTpUYecKUi TOK. TOKU B bubmoreka [JOK
4.2 12 1 1 ) .
Pa3IMYHBIX Cpeaax https://resh.edu.ru/subject/
Hroro no pasaeny 22
Pe3epBHOE BpeMs 2 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 4



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

11 KJIACC

KoanuecTBO 4yacoB JJIeKTPOHHBIE
o HaumeHoBaHMe pa3aesioB U TeM (uudposBbie)
Ne n/m HporpaMvbI Beero KOGHTPO.]H)Hble HpﬁaanqecKne 06PA30BATETHLHBIC
padoThI padoThI pecypesi
Paznen 1. JIEKTPOJIUHAMUKA
MarsauTtHoe noje. DIeKTpoMarHuTHas Bubmuorexa LHOK
1.1 11 1 3 ) .
HHTYKITHSI https://resh.edu.ru/subject/
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHudeckue U 3JIEKTPOMarHUTHBIE 9 1 Bubmuoreka [JOK
' KoJIe0aHHs https://resh.edu.ru/subject/
29 MexaHudecKkue U 3JIEKTPOMarHUTHBIE 5 1 Bubmuoreka [JOK
' BOJIHBI https://resh.edu.ru/subject/
bubnunoreka LIOK
23 Omrmika 10 3 https://resh.edu.ru/subject/
Hroro mo pazneny 24
Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH
31 OCHOBBI CTIEIMATTEHOM TEOPUH 4 1 bubnuoreka [IOK
' OTHOCHUTEIBHOCTHU https://resh.edu.ru/subject/
Utoro no pazaeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
N bubnuoreka [IOK
41 DJIEeMEHThI KBAaHTOBOM ONTHKU 6 https://resh.edu.ru/subject/
bubmuorexa LIOK
4.2 Crpoenne atoma 4 https://resh.edu.ru/subject/
Bu6nuoreka [JOK
4.3 ATomROe 10 > https://resh.edu.ru/subject/
Hroro no pazneny 15
Pa3nen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN
bubmuorexa LIOK
51 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 1 https://resh.edu.ru/subject/
Hroro no pazneny 7
Pazpnen 6. OBOBIIAIOIIEE ITIOBTOPEHUE



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

bubmunoreka IIOK

6.1 OGobmaromee nosTopene 4 https://resh.edu.ru/subject/
Hroro 1o pazmeny 4
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



https://resh.edu.ru/subject/

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

KosmvecTBO 4acoB DJIeKTPOHHbBbIE

Ne Hara nugposeie

Tema Ka

n/n emMa ypo Bcero KOHT%O'HLHHe HpaKTﬁnqeckne H3yYeHUs oOpa3oBaTejibHbIE

padoTbl padoTbI pecypebi

1 ®usuka — Hayka o npupone. Hayunsie 1 bubnnorexa [HOK
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUPA https://resh.edu.ru/subject/
Pois 1 MecTo pusuku B

2 (dhopMUpOBaHUM COBPEMEHHOI Hay4YHOI 1 bubnuorexa [JOK
KapTHUHBI MUPa, B IPAKTUYECKOU https://resh.edu.ru/subject/
NEeSATEIbHOCTH JIFOAEH
MexaHudeckoe 1BUKEHHE.

3 OTHOCHTEIPHOCTh MEXaHHIECKOTO 1 bu6mmorexa [IOK
nerkeHus. [lepemenienue, CKopocTs, https://resh.edu.ru/subject/
YCKOpEHUE
PaBHOMEpHOE IPAMOJIMHEWHOE bubnnorexka [JOK

4 1 : .
JIBIDKEHUE https://resh.edu.ru/subject/
PaBHOyCKOpeHHOE MPSIMOJIMHEITHOE bubnuoreka [IOK

) 1 _ .
JIBHKCHUE https://resh.edu.ru/subject/
CBobOoHOe nageHue. Y CKopeHue bubnmuotexa [JOK

6 1 _ .
CcBOOOIHOTO ITaECHNA https://resh.edu.ru/subject/

7 KpuBonuneiinoe nBuxeHue. JBrmkenne 1 bubmuorexa [JOK
MaTepuaIbHOU TOYKHU 10 OKPYKHOCTH https://resh.edu.ru/subject/
[TpuHiun oTHOCUTENBHOCTH [ anumnes.

Py bubnmoreka [JOK
8 WNHueprimanbHbIe CHCTEMBI OTCUETA. 1 : .
N https://resh.edu.ru/subject/
[TepssIii 3ak0H HproTOHA
Macca Tena. Cuna. [Ipunuun
9 CYTEPIO3UIINH CUTT BpTO I(l)ﬁ 3aKOH 1 bubmorexa LIOK
yrep 1 ' pou https://resh.edu.ru/subject/
HeroToHa 115t MaTepuaibHOM TOUKU
10 Tpernii 3akon HeroToHa 1151 1 bu6mmoreka [IOK



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

MaTCpHaJIbHBIX TOUCK

https://resh.edu.ru/subject/

3akoH BceMUpHOro taroreHus. Cumna

bubmuoreka [JOK

11 mbKect. Tlepsast kocmmdeckas https://resh.edu.ru/subject/

CKOPOCTh
bubmuoreka [JOK

12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://resh.edu.ru/subject/
Cuna tpenus. KoapduumeHt Tpenus.

13 Cuna CEHpOTI/IBJIeI(})I/I(I:[ npu I[BI/IieHI/II/I Eubmorexa LIOK .

https://resh.edu.ru/subject/
Teja B KUAKOCTU WJIM ra3e
[ToctynaTenbHOE U BpaniaTeaIbHOE

14 JBUKCHHE a0COTIOTHO TBEPAOTO TEIa. bubnnoreka [JOK -
MowmeHT cunsbl. [lne4do cuibl. Y cnoBus https://resh.edu.ru/subject/
paBHOBECHS TBEPAOTO TElla
NMnynsc MaTepuabHOM TOYKH,

15 CHUCTEMBbI MaTEPUAIIBHBIX TOUYEK. bubnuotexa [JOK _
Nmmynbe cunbl. 3aKOH COXpaHEHus https://resh.edu.ru/subject/
MMITyJIbca. PeakTUBHOE IBUKEHUE
PaGoTta u MOIITHOCTH CHITBL.

16 Kunernueckas sHeprust MaTepuaabHON bubnuotexa [JOK _
Touku. Teopema 006 M3MEHEHUU https://resh.edu.ru/subject/
KUHETHYECKOW SHEPrUuun
[loTeHuunanpHas SHEPTHUsL.

IToreHmuanbHas YHEPTUs YIIPYTO
17 nepopMrupoBaHHON rll)pym?IIHEI}.lr Eubmorexa LIOK .
https://resh.edu.ru/subject/
[ToTennuanpHas YHEPTUS Tea BOJIU3U
MMOBEPXHOCTU 3eMIN
[ToTeHnmanbHble U HEMOTEHIUATBHBIE
cuitbl. CBsI3b pabOTHI

18 HENOTeHIIUAJIbHBIX CHJI C U3MEHEHUEM bu6mmorexa [IOK _
MEXaHUYECKOW SHEPTUU CUCTEMBI TEIl. https://resh.edu.ru/subject/
3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPTUU

19 JlabopaTopHas pabota «lccnenoBanue



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

20

21

22

CBSI3U pabOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKOM SHepruu Tea Ha
IIpUMEpPE PaCTSKEHUSI pE3UHOBOTO
KIyTay

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUsI B MEXAaHUKE

OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
newkenue. Juddysus

Xapakrep JIBUKECHUSA U
B3aNMMO/ICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH 1
TBEPJBIX TEI

bu6mmoreka [IOK
https://resh.edu.ru/subject/

bubmuorexa [JOK
https://resh.edu.ru/subject/

23

24

Macca monekyn. Konuuecto
BeniecTBa. [locrossHHas ABoragpo
TennoBoe paBHOBecue. Temmeparypa u

e€ usMmepenue. lllkana remneparyp
enscus

25

26

Uneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomtoTHas TeMrepaTypa Kak Mepa
CpeaHEeN KHHETUYECKON SHEPTUU
JBUKEHUS MOJIEKY. Y paBHEHHE
MenaeneeBa-Kianeiipona

bu6mmoreka [JOK
https://resh.edu.ru/subject/

bubmuorexa [JOK
https://resh.edu.ru/subject/

27

3akoH JlampToHa. ["a30BbIC 3aKOHBI

28

Jlaboparopnast pabota «MccnenoBanue
3aBUCHMOCTH MEXY MapameTpamMu
COCTOSTHUS pa3peKEHHOTO Ta3a

29

H3onporiecchl B neaabHOM rase u ux
rpadguvecKoe mpecTaBICHNE

bu6mmoreka [IOK
https://resh.edu.ru/subject/

30

BuyTpenuss sneprus
TCpMOI[HH&MH‘-IﬁCKOﬁ CUCTEMBI N

bubmuorexa [JOK
https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

crocoObl e€ n3mMeHenus. Konngectro
TEIUI0ThI U paboTa. BHyTpeHHss
SHEPTHUsI OJJHOATOMHOIO UJI€ATLHOTO
rasa

31 Buasl Tenonepenauu bubmnorexa LIOK
A pea https://resh.edu.ru/subject/
VY enpHas TEMIOEMKOCTh BELIECTBA.
. = bubmunorexa [JOK
32 KonuyecTBo TEmIoTs! npu _ .
. https://resh.edu.ru/subject/
Terionepenaye. AnuabaTHbIN mpoiece
33 [IepBblil 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
MPUMEHEHHUE K U30IpOolIeccam https://resh.edu.ru/subject/
34 HeoOpatumocTs npolieccoB B mpUpo/ie. bubnuorexa [JOK
BTopoii 3aKk0H TepMOJIMHAMUKHI https://resh.edu.ru/subject/
[Tpunun nevicreus u KII/ TenmoBoi bubmuorexa [JOK
35 : .
MaIlMHbI https://resh.edu.ru/subject/
36 Huxkn Kapno u ero KIIJI
37 DKOJIOru4ecKue mpooIeMbl
TETJI09HEPTETHUKU
38 O6o6matonuii ypok «MomnekysipHas bubnuotexa [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://resh.edu.ru/subject/
Kontponbnas paboTa mo teme
39 <<M01;11)eK s HEH ¢u3uka. OCHOBBI bubmorexa LOK
yAp ’ https://resh.edu.ru/subject/
TEPMOJMHAMUKI)
[TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
40 : .
Hcnapenue u kunenue https://resh.edu.ru/subject/
a1 AOconroTHAs 1 OTHOCHTEIbHAS bubmuorexa [JOK
BJIAKHOCTh BO3/1yxa. HachlleHHbIl nap https://resh.edu.ru/subject/
TBépnoe Teno. Kpucrammueckue u
amop¢HbIe Tena. AHU30TPOIHS bubnuorexa [IOK
42 - : ;
CBOMCTB KpucTauioB. JKuakue https://resh.edu.ru/subject/
Kpuctaibl. CoBpeMEHHbIE MaTepHaIb
43 [InaBneHue u KpucTamIU3aus. bubmnorexa LIOK

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

VY eapHas TEIIOTA IUIABICHUS.
CyOnumarus

44 VYpaBHeHME TEIUIOBOro OajlaHca bubmiorexa HOK
p https://resh.edu.ru/subject/
DaexTpu3anud Tell. DIEKTPUIECKUN
45 3aps, pI[Balllsn a DJICKT I/ITII;CKI/IX bubmorexa LJOK
pAL. a p https://resh.edu.ru/subject/
3apsiI0B
I[IpoBOOHUKH, TUIIEKTPUKHI U
46 H(I))J'I HIIOBO HI/iIKI/I 3aK(I:H COXpaHEHUS bubumorexa [IOK
YHpOBOA ’ P https://resh.edu.ru/subject/
ANEKTPUIECKOTO 3apsa
BsaumonelicTBue 3apsiioB. 3aK0oH
47 K HOHaHToqeqHHﬁgnﬂeKT NYECKUN bubumorexa LIOK
Y ’ p https://resh.edu.ru/subject/
3apsi
Hanpsiok€HHOCTD 3JICKTPHYECKOTO TTOJIS.
[IpuHuUI cynepno3unun bubnnoreka [JOK
48 N _ .
BJIEKTPUYECKUX MoJen. JInnun https://resh.edu.ru/subject/
HaIpPsHKEHHOCTH
Pabora crit 3eKTpOCTaTUHYECKOTO
49 nond. Iloren I/IaJ'IpPaSHOCTB bubmiorexa HOK
: nuait. https://resh.edu.ru/subject/
IMOTEHIIAAIOB
IIpOBOMHUKH M TUDIEKTPUKU B
POBOA A P bubmuorexa [JOK
50 ANEKTPOCTATUYECKOM IIOJIE. , .
https://resh.edu.ru/subject/
JlvanexTpudeckast MPOHUIIAEMOCTh
N bu6mmorexa [IOK
51 JrexTpodmrocte. Konnencarop https://resh.edu.ru/subject/
DHEeKTPOEMKOCTD ILUIOCKOTO
52 KOH egcaTo a. DHEeprus 3apsyKEHHOTO bubumorexa [IOK
a pa. p p https://resh.edu.ru/subject/
KOHJICHCATOpa
53 JlaGopatopHnas pabora "HM3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUTT NEWCTBUSA U IPUMEHEHUE
o4 KOHJIEHCATOPOB, KOIMPOBAJILHOTO

ammapara, CTpyHHOTro IpuHTepa.
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55

56

DnexTpocTaTUyecKas 3aluTa.
3a3emiieHue AIIEKTPOIpruOOpPOB

DIJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma Jyist
y4acTKa Lenu

HOCJ’IeI[OBaTCJ'ILHOG, mapaajICcjJabHOC,

CMCHIAHHOC COCANHCHUC ITPOBOAHHKOB.

Jlaboparopnas pabota «/3ydyenue
CMEIIIaHHOTO COSAMHCHHUS PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://resh.edu.ru/subject/

57

58

59

60

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH J[xoyins-Jlenma

3axon OMa i MOJIHOM (3aMKHYTOH)
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«3mepenune DJIC ucTtouHnka ToKa u
€ro BHyTPEHHETO COIPOTHBIICHUS

DNeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
METaJuI0B. 3aBUCUMOCTb
CONPOTHUBJICHUS] METAJIIIOB OT
Temrnepatypbl. CBepXIIpOBOJIUMOCTh

DNEKTPUUECKUN TOK B BAaKyyMe.
CBoliCcTBa 3JIEKTPOHHBIX ITYYKOB

0.5

bubmuorexa [JOK
https://resh.edu.ru/subject/

bu6mmoreka [IOK
https://resh.edu.ru/subject/

61

62

[TonynpoBoAHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—~n-niepexoaa. [lomynpoBoIHUKOBBIE
npubopsI

DNEKTPUUECKUH TOK B pacTBOpPax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAS AUCCOLUALIMS.
DJIEKTPOJIN3

bu6mmorexa [IOK
https://resh.edu.ru/subject/

bubmuorexa [JOK
https://resh.edu.ru/subject/

63

DJIEKTPUUYECKUH TOK B ra3ax.

bu6mmoreka [IOK



https://resh.edu.ru/subject/
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CaMOCTOSTEIBHBIA U
HECaMOCTOSITeIIbHBIN pa3psa. MoJHuS.
IImazma

https://resh.edu.ru/subject/

DneKkTpuueckue npudopsl U

64 YCTPOUCTBA M MIX MTPAKTUYECKOE 1 bubnmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://resh.edu.ru/subject/
0€e30MacHOCTH

65 O6o06maronuii ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMHKAY» https://resh.edu.ru/subject/
KonTponbhas padota no teme
«nekrpocraruka. [locrosHHbIN bubnuorexa [JOK

66 . 1 : .
JIEKTPUYECKUN TOK. TOKHM B pa3aIn4HbIX https://resh.edu.ru/subject/
cpenax»

PesepBHeliit ypok. KontponbHas pabora bubnnoreka [JOK

67 " " 1 . H
1o Teme "DIIeKTpOoIuHAMHUKA https://resh.edu.ru/subject/

68 PezepBHblil ypok. O0o0maronuii ypok 1 bubmmorexa [IOK
o reMaM 10 kiacca https://resh.edu.ru/subject/

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bceero KO; TPOJILHBIC HpﬁaKaneckne u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoTbI pecypesi
ITocTossHHBIE MATHUTEL U UX
1 B3auMo/ieiicTBUe. MarHuTHOE T0JI€. 1 bubmuorexa [JOK
Bekrop maruutHOM MHAYKIUU. JIMHUM https://resh.edu.ru/subject/
MarHUTHON MHAYKIIUH
MarguTHO€E 0JI€ IPOBOIHUKA C TOKOM.
2 OmneIT Opcrena BSSHMoieﬁCTBHe 1 bubmmorexa LIOK
P ’ https://resh.edu.ru/subject/
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopuas pabora «/3ydcHne 1 1 bubmuoreka [JOK
MAarHUTHOTO TOJIL KaTYIIKH C TOKOM» https://resh.edu.ru/subject/
JleficTBE MarHUTHOTO MOJIS Ha
MPOBOIHUK ¢ TokOM. Crita AMiiepa.
4 HI;60 JellTo Has pabora «lcce OgaHI/Ie 1 1 bubmmorexa LIOK
N patop P A https://resh.edu.ru/subject/
IENCTBUS NOCTOSHHOIO MarHuTa Ha
PaMKy C TOKOM
elficTBYE MarHUTHOIO ITOJISA Ha
5 LLJIBI/DK IIVIOCS 3apsDKEHHYIO YaCTULL 1 bubanorexa LIOK
yay P Y Y- https://resh.edu.ru/subject/
Cuna Jlopenna. PaGota cuiel JIopenia
OnekTpoMarauTHas HHAYKIus. [ToTok
6 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1
WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHON
unaykuuu Papazges
JIaGoparopnas padora «VccnenoBanue
7 ﬂBneIfHﬂ 3§eKT pOMarHHTHoﬁ : 1 1 bubanorexa LIOK
P https://resh.edu.ru/subject/
WHIYKIA»
unykTuBHOCTE. SBlIeHUE
Y bubnmoreka [JOK
8 camonHAyKIuu. 3J1C caMOMHIYKITHH. 1

3Hepr1/1;1 MAardMTHOTI'O ITIOJI KaTYIIKH C

https://resh.edu.ru/subject/
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TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHTEJH JIEMEHTAPHBIX YaCTHLI,
VMHJyKIIMOHHAs I1eYb

10

11

12

O6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHUTHAs! HHIY KIS

KonTtponbHas pabora 1o Teme
«MarnutHoe noJie. DJIeKTpOMarHuTHas
WHTYKITUS

CB00O/THBIC MEXaHUYECKUE KOJICOaHUsI.
I"apmonmueckue KoeOaHusl.
YpaBHEHHE FApMOHUYECKHX
koJnebanuii. [IpeBpaienue sHeprun

bu6mmoreka [IOK
https://resh.edu.ru/subject/

bubmuorexa [JOK
https://resh.edu.ru/subject/

bu6mmoreka [IOK
https://resh.edu.ru/subject/

13

Jlaboparopnas pabota «Vccrnenoanue
3aBUCUMOCTH TIEPHOJIa MAJTBIX
KoseOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU U MACChI Tpy3a»

14

KonebarenbHblit KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbBIE KOJeOaH!s B
U7eaIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHasnorus MexxJ1y MEXaHU4eCKUMHU U
AJIEKTPOMArHUTHBIMH KOJeOaHUsIMU

bu6mmoreka [JOK
https://resh.edu.ru/subject/

15

®opmyna TomcoHa. 3akOH COXpaHEHHSI
SHEPTUH B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYype

bu6mmorexa [IOK
https://resh.edu.ru/subject/

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BeIHyXIeHHBIS
MeXxaHn4Jeckue kojiebanus. Pe3onanc.
BbIHy)KI[eHHBIG BHGKTPOMaI‘HI/ITHBIC
KoJIeOaHus

bubmuorexa [JOK
https://resh.edu.ru/subject/

17

[TepemenHbiii Tok. CHHYCOUIATBHBIN

bu6mmoreka [IOK



https://resh.edu.ru/subject/
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18

19

MEpEMEHHBIN TOK. MOIIHOCTh
MEPEeMEHHOT0 TOKa. AMIUTUTYHOE U
JICHCTBYIOILIEE 3HAYEHHUE CUIIbI TOKA U
HaNpPsHKEHUs

Tpancdopmarop. [IponsBosacTso,
nepeaaya u norpedieHue
ANEKTPUYECKOM SHEPTUU

YCTpoHCTBO U MPaKTHUECKOE
MIPUMEHEHUE AJIEKTPUIECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro TOKa, TMHUN
aJeKTponepeaay

https://resh.edu.ru/subject/

bubmuorexa [JOK
https://resh.edu.ru/subject/

20

DKOJIOrM4eCKHEe PUCKU TIPU
MIPOM3BOCTBE IEKTPOIHEPTHH.
Kynbrypa rcnons3oBaHus
AIIEKTPOIHEPTUH B IOBCETHEBHOI
KHU3HH

21

MexaHnudecKkre BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctsb
pacnpocTpaHEHHUs U JJIMHA BOJIHBI.
[Tonepeunbie ¥ IPOIOJIbHBIE BOJHBI

bu6nmoreka [JOK
https://resh.edu.ru/subject/

22

23

24

25

3Byk. CKopocTh 3ByKa. 'poMKOCTh
3ByKa. Bricota ToHa. TemOp 3Byka
ONEKTPOMarHUTHBIE BOJIHBI, UX
cBoMcTBa U cKopocTk. [Ikana
JIEKTPOMAarHUTHBIX BOJH

HpI/IHI_II/Il'IBI PaaruOCBA3U U

TCIICBUACHUS. PaszButne CpEACTB CBA3U.

Pagnomnokanus

Konrtponsnas pabora «Konebanus u
BOJTHBD»

bu6mmoreka [JOK
https://resh.edu.ru/subject/

bubmuorexa [JOK
https://resh.edu.ru/subject/

bu6mmorexa [IOK
https://resh.edu.ru/subject/

26

[IpsmonuHeliHOE pacipoCTpaHEHHE
CBETa B OHOPOJHOM cpene. ToueuHsblit
HUCTOYHHUK cBeTa. JIyu cBeta

bu6mmoreka [IOK
https://resh.edu.ru/subject/
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OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS

bu6mmoreka [IOK

27 cgeta. [locTpoenue n3obpaxeHuii B .
TOCKOM 3e;l))1<ane p https://resh.edu.ru/subject/
IIpenomiuenue ceera. [lonnoe

28 BI—E) eHHee oTpaxkeHue. [IpenenpHbIil Bubmorexa HOK

yp p P https://resh.edu.ru/subject/
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

29 Jlaboparopnas pabota «3mepenue bubnunoreka [HOK
MoKa3aTeJisi IPEeJIOMJICHHS CTEKJIa https://resh.edu.ru/subject/
Jlunzel. [loctpoenne n3obpaxeHuii B

30 muna3e. ®o Mpna TOHKOH JII;IH%I Eubmorexa LIOK
YBenﬁquEe iI/IHBH ' https://resh.edu.ru/subject/

31 Jlaboparopnas padota «VccrnenoBanue
CBOMCTB M300paKCHHH B JIMH3AX)

Jucnepcus cBera. CloKHbBINA COCTaB

32 6enoro ceera. L{Bet. JTabopaTtopHas
pabota «Habmroenue aucnepcun
CBETa»

33 WNuTtepdepennus creta. dudpaxius bubnuoreka [IOK
cera. JludppakironHas pemerka https://resh.edu.ru/subject/

34 ITonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
Tongpusanus ceera https://resh.edu.ru/subject/

P

35 OnTrueckue MpuOOpsI U yCTPOCTBa U
yCIIOBUS X 0€30MacHOr0 MPUMEHEHUs
I'paHuUIBI TPUMEHUMOCTH

36 KJIaCCUYECKOM MexaHuKu. [TocTynarsl bubnuorexa [JOK
CIIELIMAIBHON TEOPUH https://resh.edu.ru/subject/
OTHOCHUTEITBHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.

37 3ameieHne B eMeHgl u CI:)K allleHue bubmnorexa LIOK
UIHHbI P p https://resh.edu.ru/subject/

38 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOMN bubnnoreka [HOK

yacTullbl. CBSI3b MacChl C SHEPTUEHN U

https://resh.edu.ru/subject/
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HUMITYJIbCOM. 9Hepr1/151 ITOKOs

Konrponsnas padora «OnTHKa.

39 OCHOBBI CIIEIIUATILHOM TEOPUH Eubmorexa LIOK
H P https://resh.edu.ru/subject/
OTHOCUTEILHOCTH
40 ®otounbl. opmyna [Inanka. DHeprus u bubnunoreka [HOK
UMITYJIbC (hOTOHA https://resh.edu.ru/subject/
OTKpBITHE U HCCIICIOBAHNE
41 (bOTga(bcpeKTa OHI;ZI[TI)I AT bubmorexa LIOK
) T https://resh.edu.ru/subject/
CroneroBa
3akonbl portorddekra. YpaBHeHUE
. (? b p bubmuorexa [JOK
42 OiHmTeitHa as porodddexra. : .
https://resh.edu.ru/subject/
«Kpacnas rpanuma» ¢portodaddexra
aBnenne ceera. OnbiTel [1. H.
43 JII[66C,I[6B8. XUMHUYECKOE IeiicTBUE bubanorexa LIOK
: https://resh.edu.ru/subject/
CBeTa
TexHuyeckue yCcTpoucTBa u
44 MPaKTUYECKOE IPUMEHEHHUE:
(dhoTodeMeHT, (HOTONATUUK, COTHEUHAS
Oartapesi, CBETOANO]]
Pemenue 3agad nmo reme « 3JI€MEHTBI bu6mmorexa [IOK
45 . : i
KBaHTOBOM OINTHKM https://resh.edu.ru/subject/
Mopens aroma ToMcoHa. OTBITEI
46 Pe3je1 ¢bopa o paccestHUIO 0-4acTH bubmiorexa LIOK
PO p 1 https://resh.edu.ru/subject/
[InanerapHas mozenps aToma
bu6mmorexa [IOK
4t Hocrynater bopa https://resh.edu.ru/subject/
N3nydenue u noronieHue GoTOHOB
48 1} I/I}ll'le exojie aTOM':l co H(()Il)"O OBHS Eubmorexa LIOK
P PEXOI . ! yp https://resh.edu.ru/subject/
SHEPTUU Ha Apyroi. Buapl ciekTpoB
BonnoBsie cBolicTBa yacTull. BoJiHBI e
. H oA bubmuoreka [JOK
49 Bpoiins. KopmyckynsspHO-BOTHOBO#

AyaJInu3M. CrnoHTaHHOE U BLIHYXKACHHOC

https://resh.edu.ru/subject/
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U3Iy4YEeHHE

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PAAOAKTUBHOI'O U3JTYYCHUSA

bubmuoreka [JOK
https://resh.edu.ru/subject/

51

52

CgoiicTBa anbda-, 6era-, ramma-
u3ny4yeHus. Biusaue
pa[[HOﬁKTI/IBHOCTI/I Ha )XKUBBIC
OpraHu3MbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usirydenue

bubmuorexa [JOK
https://resh.edu.ru/subject/

53

DHeprus cBA3M HyKJIOHOB B S/pe.

SnepHsbie peakuu. SnepHbId peakTop.

[IpoGnemsbl, epceKTUBEI,
9KOJIOTUYECKUE aCTIEKTHI 7epHON
SHEPIreTUKU

bubmuorexa [JOK
https://resh.edu.ru/subject/

54

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOTIOIEHUS U
pEerucTpanyu 3JIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «DyH1aMeHTaIbHbIE
B3auMoJecTBUA. EMUHCTBO
(bU3UIECKO KapTUHBI MUPa»

bu6mmorexa [IOK
https://resh.edu.ru/subject/

55

Bun 3Bé3mHoro HeOa. Co3Be3nus,
SIPKHE 3BE3/IbI, TUIAHETHI, UX BUIUMOE
nBmxenne. ConHeyHas cucreMa

56

S7

Comnnie. CoHeuHast akTUBHOCTD.
Hcrounuk sHeprun ConHuA U 3BE3]1

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TNIABHOM
MOCIEN0BAaTEIbHOCTU. BHyTpeHHEE
ctpoeHue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKIACHUU U
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sposrrornu CoutHIa U 3BE3]

58

59

Muneunsiii [lyTe — Hama I'anakTuka.
TTonoxenue u nBuxxenne ConHIila B
lNanaktuke. ['anaktuku. Y€pHbIe ABIPHI
B pax raJaKTUK

Bcenennas. Pa3z0oeranue rajakTHK.
Teopus bonboro B3phIBa.
PenukToBoe n3iyuyenue.
MeraranakTuka

60

Hepeennsie npo6iieMbl aCTPOHOMUUI 1

61

62

Kontponbnas padota «51eMEeHTHI
ACTPOHOMUU U acCTPOPHUIUKID

O6o06maromuii ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1 1
ATUYECKOH cdepax IesaTeIbHOCTH

YyejoBeKa

63

O6o0maromuii ypok. Pois u mecto
(U3MKN ¥ aCTPOHOMHUH B COBPEMEHHOIM 1
Hay4YHOW KapTHHE MHpA

64

65

O6o0maromuii ypok. Pons
¢uznveckoil Teopun B HopMUpPOBAHUH
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE
MHUpa

O6o6maromuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX ECTECTBEHHO-
HayUYHBIX IPEJICTaBICHUN O IPUPOIE

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHas MHIAYKIMS

67

PezepBubiii ypok. Ontuka. OCHOBBI
CIIELIMAIBHON TEOPHUU




OTHOCUTCIBHOCTHU

Pezepusriii ypok. KBanroBas ¢usuka.

68 DneMEeHThI aCTPOHOMHUH U 1 buGmorexa LIOK
https://resh.edu.ru/subject/
acTpo(U3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJ151 YYEHUKA

» Ousmka, 10 xmace/ Mskumes ['.5., byxoBueB b.b., Corckuit H.H. mon penakumeit
[MapdentreBoit  H.A., AxmnuonepHoe oOmectBo «M3marensctBo — «lIpocBenienne»
» @usuka, 11 wmace/ Msakumes ['.JI., byxoBue b.b., Yapyrua B.M. nox penakmueit
[MapdentreBoit H.A., AkunonepHoe o6mecTtBo «M3natensctBo «IIpocBemienney

METOJUYECKUE MATEPHUAJIBI JJI51 YYUTEJIA
[Iporpammbl  oOmieoOpa3oBarenbHbIX  yupexaeHuit. Pusuka. 10-11 kmaccsl. — M.:
[Ipocsemenue, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
https://resh.edu.ru/subject/
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