HOSACHUTEJIBHAS 3AIIUCKA
Pabouas nporpamma no ¢pusuke Ha ypOBEHb CPEIHEro 00111ero 00pa3oBaHus Al 00yJaIOLIUXCS
10-11-x xmaccoB MBOVY «CI Ne 4 1. Kirroun» pa3paboTana B COOTBETCTBHH C TPEOOBAHHUSIMHU:

e  DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

e 1pukaza MunoOpHayku ot 17.05.2012 Ne 413 «O0 yrBepkaeHuu (enepaibHOTo
rOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTA CPEIHETO 00IIero 00pa3oBaHus» (C
M3MEHEHUIMH, BHECEHHBIMHU IIprKa3oM Munnpocsemenns ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemienus ot 18.05.2023 No 371 «O06 yTBepkaeHUM (eneparibHOi
00pa30BaTeNnbHON MPOrpaMMbI CPEIHEr0 001Iero 00pa3oBaHUY;

o mpukaza Munnpocenienus ot 22.03.2021 No 115 «O6 yrBepxaenuu [lopsaka opranuzanuu
U OCYILIECTBICHHS 00pa30BaTeIbHON JESATEIbHOCTH 10 OCHOBHBIM 00I111e00pa30BaTeIbHbIM
IIporpaMMam — 00pa3zoBaTeIbHBIM IIPOrpaMMaM HayalbHOI'O OOLIEr0, OCHOBHOI'O OOLIET0 U
cpenHero obmiero 0opazoBaHus»;

e  KOHIUEMIIMU NPEnoaaBaHus yueOHoro npeamera «ODusnkay;

o (CII12.4.3648-20 «CanuTapHO-3MUIEMUOJIOTHYECKUE TPEOOBAHUS K OpraHU3aIUsIM
BOCIIUTAHMSI U OOyUEHUs, OTJbIXA U 03JOPOBIICHUS JETEH U MOJIOJIEKN,

YTBEPKJICHHBIX OCTAHOBJIEHUEM IJIABHOTO CAHUTAPHOrO Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «['urneHnyecKkre HOPMATUBEI U TPEOOBAHUS K 00ECIICUCHUIO
0e3onmacHOCTH ¥ (MIu) O€3BPEIHOCTH IS YeIoBeKa (PaKTOpOB cpeabl OOMTAHU,
YTBEPKJICHHBIX IOCTAHOBJIEHUEM IIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e (enepanbHOI paboueil mporpamMmbl o yueOHOMY HpeameTy «Pusnkay» 6a30BOro ypoBHSI.

Pabouas npoepamma opuenmupoeéana Ha yeregvle NPUOPUMEMbl, COHOPMYIUPOBAHHbIE 8
Gedepanvhoii paboyell npoecpamme socnumanus u 8 paboueil npocpamme eocnumarus MbOY
«CHI Ne 4 . Kimroum».
[Tporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CpegHero ooumero ooOpa3oBaHus
pazpaboTaHa Ha OCHOBE IOJIOXKEHMM W TpeOOBaHUN K pe3yslbTaTaM OCBOEHHS OCHOBHOM
oOpa3zoBaTenbHONW mporpammsl, mpeactaBieHHbIx B PI'OC COO, a Takke c  ydyéTom
denepanbHON paboyeil MporpaMMbl BOCHUTAHMS W KOHLENLMHU IpernojaBaHusl y4eOHOro
npenmera «®dusuka» B oOpa3oBaTenbHBIX opranm3anmsx Poccuiickoit  ®Denepanuu,
pean3yIolX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBIL.

Cogepxanue mporpaMMbl Mo (DM3MKE HAIMpaBIeHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbI Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHun ux pusmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeTeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO K 1mIaHUPYEeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3ynbTaTaM OOyuYeHHs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTh peaH3allli MEKIPEIMETHBIX
CBsA3eM (U3MKM C €eCTeCTBEHHO-Hay4HbIMHU YyueOHBIMU IpenMeramMu. B Hell ompenpensiorcs
OCHOBHBIC LIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEro oOIIero oO0pa3oBaHMs, IIAHUpYEMbIe
pe3ynbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma no (usmke BKIIOYAET:

® [UIAaHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca PU3MKH Ha 6a30BOM ypOBHE, B TOM UHUCIIE

MpeIMETHBIC PE3yIbTaThI MO T0/IaM O0yUCHUS;

e cozaepxaHue yueOHoro npeamera «dusnkay 1Mo rogaM oOydeHusl.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBEICTYIIAs B KAUeCTBE YU4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[[IxombHBIA Kypc GU3UKH — CHCTEMOOOpA3yIOIIMK MJisi €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEMETOB, TOCKOJIBKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XUMHUeH, Ouonoruel, pusnyeckoi reorpadueir m acTpoHoMuen. Mcmonb30BaHUE W aKTUBHOE
OpUMEHeHHe (U3MYECKHX 3HAHUM ONpenessieT XapakTep M Pa3BUTHE Pa3sHOOOPAa3HBIX
TEXHOJIOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
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MaTepHaJoB C 33IaHHBIMU CBOMCTBaMU U Apyrux. MzyueHue GuU3uKu BHOCUT OCHOBHOU BKJIAJ B
dbopMupOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00yJaromuxcs, B popMupoBaHre yMEeHUN
IPUMEHSATH HAYYHBIH METO]I TIO3HAHUS MPH BHITIOJIHEHUN UMHU YY€OHBIX UCCIICIOBAHHM.

B ocHoBy kypca (pu3uku 115 ypoBHS CpeiHEro o0IIero o0pa3oBaHusl MOJOKEH P UACH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PHU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEW MaTepHal Kypca GU3UKA 0ObeAUHEH BOKPYT
busnueckux Tteopuil. Bemgymmm B Kypce sBisieTcss (OpPMUPOBAHUE MPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpenanoyiaraeT UCIOJIb30BaHHE T'YMAHUTAPHOTO
noTeHmana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DM3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPpOoOIeMamMHu.

Hoes npuknaonoi nanpasnennocmu. Kypc Gpu3nku npezmnonaraetT 3HakOMCTBO € IIMPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUEHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPIKAHMS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIOIBE30BAHMS U
9KOJIOTHYECKOl 06€30MacHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMH Kypca (U3WKHA Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIAIOTCA (u3ndeckue Teopuu (GopMUpOBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUS
¢usmueckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NpPEICTaBICHUAX O MPUPOJE, I'PAaHUIAX MPUMEHUMOCTH TEOPHH, Uil ONMHUCAHHUs €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOIX0/] B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3alliy SKCIIEPUMEHTAILHON NeSTeNbHOCTH oOydatontuxcs. J{ins 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCHEPUMEHTOB U
1ab0paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke oOBEAMHEHBI B OOIIUN CHHUCOK
YUYEHHUECKUX NPaKTU4YEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBIISIETCS yJYacTHUKaMH 0Opa30BaTebHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TIaHUPOBaHUA U OCHAlEeHUs KabuHeTa ¢pu3uku. [Ipu sTom
o0ecrieunBaeTCsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M TIOCTAaHOBKY OIIBITOB IO MpPOBEpKE
NIPEIO’KEHHBIX THITOTE3.

Bonbuioe BHUMaHue yJenseTcsl peleHHIo pacu€éTHBIX U KadyecTBEHHBIX 3an1ad. [lpu sTom
JUTSL pacU€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasjena
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. s KadeCTBEHHBIX 3a7ad MPHOPUTETOM
ABIISIIOTCSL 33aJaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOILIECCOB B
OKpY’KaIOIIeH XU3HH, TpeOyromue BhIOOpa (DU3WYECKONW MOJETH Il CHTYallud TPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBaHusimu PI'OC COO Kk MaTepuaaIbHO-TEXHHUUYECKOMY
oOecrieyeHno y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (U3MKH HAa YPOBHE CpEIHEro
obmiero oOpa3oBaHUs JTOJDKEH M3y4aThCsS B YCIOBHUSAX MPEIMETHOrO0 KaOWMHeTa (U3WKUA WU B
YCIIOBHUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOr0 IUKJIa. B xabunete
(bU3UKY TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE TSI BHIMTOTHEHUS YKA3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKUX MPAKTHUECKUX paboT W JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ECHeunBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Mo
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(I)I/IBI/IKC KJIFOYCBbBIX IICMOHCTpaL[HI‘;I AJIL UCCIICAOBAHUSA H3YYaCMbIX SIBJICHUN U Ipo1EeCCOB,
SMIUPHUYECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPHUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHUE ISl YYCHHMUYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIIeuMBaeTCsi B pacyére OJHOrO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIaOOpaTOPHOrO OOOpYIOBaHUS JIOJKHBI OBITH
HOCTPOEHBl Ha KOMIUICKCHOM HCIOJIBb30BAaHWU AHAJIOTOBBIX W IHU(POBBIX NPHOOPOB, a TaKKe
KOMIBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BUC HU(POBBIX JTA0OPATOPHIA.

OCHOBHBIMH LIETSIMU H3Y4eHUs (PU3NKHU B 00I11eM 00pa30BaHUU SIBIISIOTCS:

dopMHupoBaHHE HHTEpeca W CTpeMJICHHS OOYYalOMIMXCS K HAyYHOMY H3yUYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3sBUTHE TMPEJICTABICHUH O HayyHOM MeETOJe TIO3HaHUuS U (HOpMHUpPOBaHHE
HCCIIEI0BATEIBCKOIO OTHOLICHUS K OKPYKAIOIIMM SIBJICHUSIM;

dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ylbTaTa U3YYeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopMUpOBaHHE YMECHHIA OOBSICHATH SBICHUS C HCIIOJIB30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJIM (PU3UKU JUISL PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUM.

JocTmkeHne STUX Iesell 00ecTieYrBaeTCsl PEHICHHEM CIEAYIOMMX 33had B IpOoIecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o01iero oopa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUH 00 O0mMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOYAsi MEXaHUKY, MOJIEKYIISIPHYIO (PU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U JIEMEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHUN MPUMEHATh TEOPETUUYECKHE 3HAHUS i1 OOBSICHEHUS
Gu3nuecKkux SBIEHUM B MpHpoJe M JUIsl TNPUHATUS NPAKTUUYECKUX peIleHU B
MIOBCEHEBHOM KU3HH;

OCBOEHHE CIOCOOOB pEIICHHs pa3IMuYHBbIX 33Jad C SBHO 3a/JaHHON (u3mueckoi
MOJIENIBIO, 3aJ]ay, TMOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (HU3HYECKOMH
MOJIEJIN, aJICKBATHON YCIIOBHSIM 3aJ1a4H;

NOHUMaHHe (PU3MYECKUX OCHOB M MPUHIMIIOB JCUCTBUS TEXHUUECKUX YCTPOUCTB U
TE€XHOJIOTHYECKHX IPOLIECCOB, UX BIIUSHUSA Ha OKPYKAIOLLYIO CPELY;

OBJIaJICHUE METOJIaMU CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3HMUECKUX
HKCIEPUMEHTOB, aHalu3a W  HUHTEepIpeTauud  UHGOpMALMU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IIOJIyYEHHOT'O pe3y/bTaTa;

CO3JJaHUE YCIIOBUH IS PA3BUTHSI YMEHHM IPOEKTHO-UCCIIEN0BATEIBCKON, TBOPUYECKOU
JIeATEITbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBeHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
orBojuTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hexeno), B 11 kimacce — 68 vacoB (2
yaca B HEJIEII0).

[Ipennaraemslii B mporpamme 1o Gusmnke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEb JelaeT BbIOOp MpoBeAeHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunble MeToasl mO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckne
3aKOHBI ¥ TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. IIpuHIMII COOTBETCTBUS.
Ponp m Mecto ¢u3uku B (OPMHPOBAHMU COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU JIeSITETLHOCTH JIIOICH.
Llemoncmpayuu
Amnaiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl kKoopAuHaT. CloKeHHE TEepPeMEIICHUN 1
CJI0’KE€HHUE CKOPOCTEH.

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

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MaTepuaibHOM TOYKM 1O OKPYKHOCTHU C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpPOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: CHOUIOMETP, JABUKECHHE
CHapsJ0B, LIETIHbIE U PEMEHHBIE MepeIadHu.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpa3zoBanue MBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUHU C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepoiit 3akoH HeroTona. HEpimanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hbl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenune. Bunabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP ABUKCHUU TeJla B )KUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOs, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBuil paBHOBECHUS TBEPJIOTO TeJla, UMEIOILET0 OCh BPAICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMITH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa W NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KONEp, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCONIOTHO HEYNPYroro yiapa ¢ TMOMOIIBIO JBYX OJWHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE NOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE 00OCHOBaHHUE.
BpoynoBckoe gBwxkenue. Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
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BelecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojenedl. Macca u pasmepbl Mosekyn. KonaumdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHoOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpelHeld KHHETHYeCKOW SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. [lkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpepcTaBieHue U30MPOILECCOB: U30TEpMa,
u30Xxopa, nzobapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COEIUHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs NPUPOLY JaBICHUS ra3a Ha CTEHKH cOocy/a.

OnBbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanune 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonuHamuueckass cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEII0EMKOCTH BellecTBa. KonuecTBo TEIIOTHI IPU TEIUIoNepeade.

[TonsTue 00 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30mpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTs mpoiieccoB B MpUpo/Ie.

TemioBeie MamuHbL. [IpuHIUIIEL JEeHCTBUS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruIoBbIX MamuHax. Koaddument nonesnoro aeiictBus teruioBoit MamuHbl. [{ukn Kapao u
ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBHUS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHuuyeckue yCTpoMCTBAa M MPAKTUUECKOE MPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBON XOJOIUILHUK, KOHIUIIUOHED.

Jlemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPTUU Teja TPU COBEPIICHUH pPabOTHI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KAaTOro BO3/AyXa, HarpeBaHue >Qupa B JATYHHOH TpyOke MyTEM
TpeHUsl (BUCOIEMOHCTPAIIHS).

H3meHeHre BHYTpEHHEH dHepruu (TeMrepaTypsl) Telia Mpy Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHUHBI, IBUTATEls BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yxa. HachlmenHblil map. YaenbHas TerioTa mapoodpa3oBaHus.
3aBUCUMOCTH TEMIIEPATyphbl KUTICHUS OT AaBJICHHUS.



Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucrammmsanus. Y elbHas
TerioTa riasienus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTEpUagoB, B TOM  4YHCIE
HaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NOHW>KEHHOM JIaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTAILIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepenre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnoje. Hampsx€HHOCTh 3nekTpuyeckoro mnois. [lpuHuun cynepnosuuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

PaGora cun osnextpocratuueckoro mond. IloreHnuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{u3aeKTpruieckasi IpOHUIIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHAEHCATOp, KONUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMdIIeKTpUKHY B JIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTOSTHUS MEX]ly HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ygacTka LIETIH.

DIIEKTpHUYECKOE CONPOTHUBIICHHUE. VY aensHOE CONPOTHUBIICHHE BEILIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.



DNEeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHHUKA TOKA. 3akoH Oma i
MOJTHOM (3aMKHYTOM) AJIEKTpHIecKoi nenu. KopoTkoe 3aMbIkaHueE.

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

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNPUMECHAs MPOBOJUMOCTb IOJIYIIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpU4ecKUii TOK B pacTBOpax M paciuiaBax 3JEKTPOJUTOB. DIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKUil TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psaa. MoiHus.
IIna3zma.

TexHuueckue ycTpoHCTBAa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peoctaT, MCTOYHHMKHM TOKA, 3JIEKTpPOHArpeBaTelbHbIE IMPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npuOOpsl, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[OJIYTIPOBOIHUKOBBIN JTNOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHO€ COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMKYLIEH cHiibl. KOpoTKOe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIECHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCA C y4ETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsaimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4yHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas (QyHKuusa, mnapabdora,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: mexanmueckoe IBUKEHHE B )KUBOU mpupone, 1uddys3usi, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBJICHUS B
KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30oB, JJEKTpUYECKHE
CBOICTBa METAJIOB, 3JIEKTPOIUTHUECKAs JUCCOLMALNS, TaIbBaHHUKA.

TI'eoepaghus: BaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHuE ABMKEHUH C UCIIONIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIONWIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3€MJICHUE
JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEp, dJIEKTpOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KJIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

ITocTostHHBIE MarHuThl. B3anmMojelcTBHE IOCTOSIHHBIX MAarHuTOB. MarHutHoe IIOJe.
BekTop maruutHOM MHAyKUMU. [IpuHIMn cynepno3uliuy MarHUTHBIX NoJIel. JIMHUKM MarHUTHOM
uHaykuy. KapTuna tuHui MarHUTHOM MHIIYKIIUU T1OJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHUA MHAYKIMU MarHUTHOTO IO
JUTMHHOTO TPSIMOTO IPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MpOBOJJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaslieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHH.
DIEKTPOABMKYILAS CUJIA UHAYKIIUU. 3aKOH 3JIEKTPOMarHuTHOU uHaykiuu dapayes.

BuxpeBoe snekTpuueckoe Moje. DNEKTPOJABMXKYIIas CUila HHAYKIMU B IPOBOJHUKE,
JIBHKYIIIEMCS TTOCTYNATENbHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOT'O TMOJIsl KaTYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIIN FJIEMEHTAPHBIX YaCTUII, UHTYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE ANEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIABUKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIINH.

Yyenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBieHUS 3IEKTPOMArHUTHON UHIYKIIUH.

Paspnen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoOMazZHumHble KoJ1e0anus



Konebarenbnass cucrema. CBOOOgHBIE MexaHWuYeckue Kojnebanusa. [apmonmueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. I[lpyXMHHBIT MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHUE IapMOHMYECKHMX KoseOanuil. lIpeBpalueHue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KOoJe0aTeJIbHOM ~KOHType. AHAJOTUSl MEXIYy MEXaHWYECKUMH U  DIEKTPOMAarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPrUM B HICATLHOM KoJeOaTeTbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUsIX. BbIHYXIeHHbIE MEXaHHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennbIil ToK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKECHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIICHUE SIEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa wucnonb3oBaHUs
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpoMCTBA M MPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojaeOaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3onanc npu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKM MHIAYKTHUBHOCTH
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hccnenoanue 3aBUCMMOCTH NEpUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBaHnne TMepeMEHHOIO0 TOKa B ILENM U3 IOCJIEIOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60IHbL

Mexanuueckre BOJIHBI, yclIoBUs pacnpoctpaHenus. Ilepuon. CkopocTs pacrpocTpaHeHus
u januHa BosHBL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. ' poMKkocTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3IIyYEHHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHrtanus BekTopoB E, B, V B snexrpomarauTHON BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, IpeJoMJIeHHe, moysipu3anms, audpaxius, uHTepdepeHuus. CKoOpocTb
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBsI3U U TeIeBUACHUA. Paguonokanmys.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE MPUMEHEHHUE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
YIBTPa3BYKOBas JIMAarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaauONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.
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Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Teno Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeaoMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabumroneHne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KoJie0aHui.

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

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpocTpaHeHre CBEeTa B OHOPOIHON cperie.
JIyud cBera. ToOYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHMs cBera. [locTpoeHue M300pakeHUH B IUIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHbI IpeJOMJECHHsS cBeTa. AOCOJMIOTHBIA IOKa3aTellb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIf yrosn IMOJHOrO BHYTPEHHETO
OTpaKeHHUS.

Hucnepcus cseta. CiioxkHbli cocTaB 6enoro cera. L{ser.

CoOuparomiue M pacceuBaroiiue JHUH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi CHJla TOHKOM JIH3bI. [locTpoeHune n3odpaxeHuil B coOMparommx U pacCenBarOIINX
auH3ax. PopMysa TOHKOHM JIMH3bL. Y BEIMYEHHUE, aBaeMO€ JTMH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepennus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpaxknus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMMYMOB IIPH MaIEHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpoWcTBa M INpaKTHUYECKOE IMPUMEHEHHE: OYKHM, Jiyna, (oToamnmapar,
IPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPAKIHMOHHAS
pEIETKA, IOJIAPOnL.

Jlemoncmpayuu

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

ITonmHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIiinm creTa.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepeHnue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHUM B JIMH3AX.

Habmronenue aucrnepcuu cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHON TEOPUH OTHOCHTEIBHOCTH
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I'paHuLBI IPUMEHUMOCTH KJIACCHUECKOW MEXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJ CKOPOCTH CBE€Ta B  BaKyyMme, IPUHLUI
OTHOCHUTEJIBHOCTH DWHILTENHA.

OTHOCHTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JIUTHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13bp MacChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTULbI. DHEPrUs MOKOS.

Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul K6AHM OGO ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €r0 YACTOTOH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTie u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpasHenue DitHmreitna 1 pororddexra. «KpacHas rpanumna» Gorosdpdexra.
JlaBnenue ceera. OnbiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue YCTpOICTBA M MpaKTHUECKOe NpuUMeHeHHe: (oTosnemMeHT, (OTOAATUUK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHero Gpotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
Mozenb atoMa. [locrynarsl bopa. 3nyuenue u norsnouieHue (GOTOHOB IpU MEPEXoAe aroma ¢
OJIHOTO YpOBHS DJHEpPrum Ha JApyrod. Buasl cnekTpoB. CHeKTp YpOBHEH 3HEpPIHHM aroma
BOJIOpOJA.
BonnoBele cBolicTBa yactull. BosHel 1e bpoiinsa. KopnycKynsipHO-BOJIHOBOW Tyaau3M.
CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHHE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIn3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI Jlazepa.
Habmtoienue nHelvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OTtkpbITHE
pannoaktuBHOCTH. OnbIThl Pesepdopaa nmo onpenenenno cocraBa paaAuoakTUBHOTO M3JIy4EHHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BnusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.
OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens siapa IeiizenOGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.
DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsie cuibl. [ledekT macchr sapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. [IpoOieMbl W TMEPCHEKTHBHI  SIACPHOMN
OHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.
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OnemeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHLI.

OyHpaMeHTaIbHbIE B3auMoAelcTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHHYEeCKHEe yCTpPOMCTBA U NPAKTHYECKOE NPUMEHEHHE: IO3UMETpP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanbel  pa3BuTUA  acTpoHOMHuH. llpukilagHO€ M MHPOBO33pPEHUYECKOE  3HAYCHHUE
ACTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUIAHETHI, UX BUIUMOE JIBUKECHHUE.

ConneuHas cucrema.

Connue. Conneuynas axktuBHOCTh. Mcrouynuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIAaBHOM TIOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TIJIaBHOU
nociea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXACHNN U 3Boronuu CoslHLA U 3BE311. DTalbl XKU3HU 3BE3 L.

Muneunsiii [Tyts — Hamra I"'anaktuka. [lonoxxenne u nemwxenne Connia B ['anaktuke. Turmbl
rajJlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siipaxX rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaGnroneHuss HEBOOPYKEHHBIM I71a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIOKEHUIN
JUISL OTIPEJICNIEHUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, maner, Mneusoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW U
THYECKON cdepax [esATeTbHOCTH 4YeloBEeKa, pojlib M MecTo (U3MKM M acCTPOHOMHMHU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, poib (uU3NYECKoll Teopud B (HOPMUPOBAHUU
npecTaBiIeHuit 0 PU3NYeCKOl KapTUHE MUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPO/IE.

Me:xnpeamerHblie CBA3H

Wzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocymiecTBIsETCS € Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIMY HAa OCU KOOPJAMHAT, CIOKEHHE BEKTOPOB, IPOU3BOAHBIE JIEMEHTapHBIX (DYHKIIHH,
NPU3HAKKU TOJO0HS TPEYTOJIbHUKOB, OTPEIEICHUE IUIOMIAIU TNIOCKUX QUryp U 00bEMa Ted.
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buonoeusn: »nexrpuyeckue SBICHUS B JKUBOM mHpupoze, KojeOaTenbHbIC IBIKEHUS B
JKUBOM NPUPOJE, ONTUYECKUE SBICHUSA B JKMBOM IPUpOJE, ACHCTBHE paguallid Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYN, KpPUCTaJUIM4ecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE MOJOCA 3€MJIM, 3aJI€KHM MAarHUTHBIX Py, (GoTochEMKa 3eMHON
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHUMN.

Texnonozusn: NTUHUM DJIEKTPOIIEpEnad, T€HEPATOP MEPEMEHHOIO TOKA, 2JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yuebHoro npeamera «Pusnka» Ha ypoBHE cpeaHero odiero odpazoBaHus (0a30BbIii
YPOBEHB) JOJIKHO 00€CTIeUUTh JOCTUKEHUE CIICTYIONINX JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npeamera «Dusuka» T0MKHBI OTpaxaTb TOTOBHOCTD
U CIIOCOOHOCTH 00YYaroIIUXCS PYKOBOACTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JTMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM [EHHOCTSIM POCCHUHCKOTO OOINECTBa, pACIIMPEHUE KU3HEHHOTO OIbITa M OIBITa
NEeSTeIbHOCTH B MPOIIECCe pealii3allid OCHOBHBIX HANpPAaBJICHUM BOCIUTATENLHOMN NEATEIbHOCTH, B TOM
quClie B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUS:

c(OPMHPOBAHHOCTh TPAKIAHCKON TO3UIMU OOYYAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIeCTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKUX T'YMAHUCTHYECKUX U IEMOKPAaTHUECKUX [IEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEPECax IPa)kJIaHCKOrO O0IeCTBa, y4aCTBOBATh
B CAaMOYIIPaBJIEHUU B 00pa30BaTelbHON OpraHu3aluu;

YMEHHE B3aUMOJCHCTBOBATH C COIMAILHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMU U
Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSIM POCCHHCKUX YYEHBIX B
o0nactu (GU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CIOCOOHOCTh OIIGHWBATh CHUTYallMI0 W TNPHHUMATh OCO3HAHHBIC PEIICHUs, OPHEHTHUPYSICHh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHE K MHpYy, BKJIOYas O3CTETUKY HAy4yHOrO TBOPYECTBA, HPHUCYIIETO
¢duznyeckoil Hayke;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpEC K pa3iuyHbIM cdepaMm MpodhecCHOHATBHON JeSTeNbHOCTH, B TOM YHCIE CBA3aHHBIM C
(U3UKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIeilt mpodeccuu U peaan3oBhIBAThH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHWIO M CamMoOOpa3oBaHWIO B oOmacTh (U3UKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrHYecKoro BOCIUTAHMS:

c(OPMHPOBAHHOCTh  3KOJOTMYECKOH  KYJIbTYpbhl, = OCO3HaHHME  IJI00AJBHOIO  Xapakrepa
AKOJIOTMUECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE NEUCTBUM B OKDPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUSA LEJIeHl
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIipeHne OmbiTa JAEATEIbHOCTH HKOJOTHUECKOW HANpaBICHHOCTH HAa OCHOBE HMEIOIIHUXCS
3HaHW# Mo usuke;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS
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chopMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢du3nveckoil HayKw;

OCO3HAHWE IIEHHOCTH HAYYHOH JEsTeNbHOCTH, TOTOBHOCTH B IIPOLECCe M3YYCHUsS] (GHU3UKU
OCYIIECTBIISITH IPOCKTHYIO U HCCIICAOBATEIBCKYIO JCATEIbHOCTh MHANBUIYaIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jiornyeckue aeicTBHA:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIpEAEIATh LENN JAESITENbHOCTH, 3aJaBaTh IapaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSX;

pa3pabarbIBaTh IUIaH pEIIEHUS MPOOJeMBbl C yY€TOM aHalIM3a UMEIOIIUXCS MaTepHabHBIX U
HeMaTepHUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSAM, OLICHUBAThH
PHCKH ITOCIEACTBUI 1S TEIbHOCTH;

KOOpJAMHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSX pEAIbHOIO, BUPTYAJIbHOIO H
KOMOHMHUPOBAaHHOI'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble ncciegoBarebcKue 1eCTBUS!

BJIa/IETh HAYYHOU TEPMHHOJIOTUEH, KIIFOUEBBIMU MTOHATHSAMHU U METO1aMU (PU3UYECKOM HAYKH;

BJIaJIeTh HaBbIKAMU Yy4e€OHO-HCCIEI0BATENbCKOM U NMPOEKTHOW JEATENLHOCTH B 00JaCTU (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIFHOMY TIOMCKY METOJIOB PEIICHHS 3a/1a4 (PU3NIECKOTO
CoJiep>KaHusl, IPUMEHEHUIO Pa3IMUHbIX METOI0B [TO3HAHUS;

BJIQJIETh BHJAMU JEATEIBHOCTH 1O TIIOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpHpeTanu,
npeoOpa3oBaHUIO U MPUMEHEHHMIO B PA3IUYHBIX Y4YEOHBIX CHUTyallMsX, B TOM 4YHCJE MPU CO3/aHUH
y4€OHBIX TIPOEKTOB B 001aCTH (PUHUKHY;

BBISBJIATh IIPUUMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJIM3UpPOBATh 3aJady, BBIIBUraTh T'MIIOTE3Y €€
pelleHns, HaXxOJIUTh apryMEHTHl JUIsl JOKa3aTesbCTBA CBOUX YTBEPXKIACHWM, 3a7aBaThb HapaMeTpbl U
KPUTEPUHN PELLEHUS;

aHAJIM3UPOBATh IOJIyUEHHBIE B XOJ€ PEUICHMs 3aJaud pe3yJbTaThl, KPUTUYECKH OLICHMBATh HUX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/la4ll B 00pa30BaTEIIbHOM N1E€ATEIbHOCTH, B TOM YHUCIIE
IIPU U3YYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIbIT;

YMETh MEPEHOCUTDH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX o0IacTel;

BBIIBUTaTh HOBBIE UJIEU, IIPEIaraTb OPUTMHAJIBHBIE MIOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33a4H, T0MYCKAIOIINE albTepHATHBHBIEC PEILICHUSI.

Padora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH MOJIyuyeHUs MHPOpManuu (PU3NYECKOr0 COJAEp>KaHUS U3 HCTOUYHUKOB Pa3HbBIX
TUIIOB, CAMOCTOSITEIBHO OCYUIECTBJIATH TIOWUCK, AaHAJIU3, CHUCTEMATU3allMI0 M HWHTEPIPETALHUIO
nH(pOpMaLIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OPMAIINH;

HCIIOJIb30BaTh CPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTUH B pEUICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpraHM3allMOHHBIX 3aJad C COOJIOJCHHEM TpeOOBaHUIA
SPrOHOMHUKH, TEXHMKHM O€30IaCHOCTH, TMTHEHBI, pecypcocOepek eHns, NMPABOBbIX M ITHUECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (U3UYECKOTO COAEPKAaHUS B pa3IMUHbIX (opMarax ¢ y4€TOM Ha3HA4YEHUs
nH(OpMAIIUY U LIEIEeBOI ayIUTOPHH, BEIOUpast ONTUMAIIbHYIO ()OpMY NIPEICTABICHUS U BU3yaTH3alHUH.
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KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicTBHS:

OCYILIECTBIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYaTh KOH(GIUKTHL;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHHON U UHIUBUYalbHON PaOOTHI;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHHA C Yy4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaKJI0TO 4JeHa KOJUIEKTHBA;

MIPpUHUMATh LCJIN COBMECTHOU ACATCIIbBHOCTH, OPraHU30BbIBATH U KOOPAHHHUPOBATH ,Hef/'ICTBI/ISI mo eé
JOCTUKEHHUIO: COCTaBIIATh IUJIaH JACWCTBUM, paclpenensiTh PO C Y4ETOM MHEHHMH YYacTHHKOB,
00CYyXXIaTh pe3ysbTaThl COBMECTHOU pabOThI;

OIICHUBATh KAa4YeCTBO CBOETO BKJIAJia M KAXKJIOTO YJYaCTHMKA KOMAaHIbI B OOMIMI pE3ylbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC MPOCKTHI, OHOCHHUBATL HIACH C IIO3UMLIUKW HOBHU3HLI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYHICCTBJIATL ITO3UTUBHOC CTPATCITHYCCKOC ITOBCACHUC B Pa3JIMYHBIX CUTyallUsAX, IIPOABIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranuzanus:

CaMOCTOSITENILHO OCYILECTBIISTH MIO3HABATEIBHYIO IEATENBHOCTh B 001aCTH (DU3UKHU U aCTPOHOMHUH,
BBISIBIISATH IPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATH IJIaH PEIIECHUs PACYETHBIX U KAUECTBEHHBIX 3a/1a4, I1JIaH BBIITOJIHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOYTEHUH;

J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsaTh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (HOPMUPOBAHHMIO U MPOSBICHUIO SPYAULUU B 00JACTH (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBl B JI€ITEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJIa/IETh HaBBIKAMM IIO3HABATEIbHOM pedrekcun Kak OCO3HaHMsI COBEpIIAEMbIX JAECUCTBUH H
MBICIIUTENIBHBIX TPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;

HCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYallluH, BbIOOpa BEPHOIO PEIICHNUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEILIECHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB JAEITEIbHOCTH;

MPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IPU aHAJINU3€E PE3YIbTaTOB AESITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nporecce nocTrkeHns TNYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMMBI MO (PU3HKE IS YPOBHS
cpeaHero ooémero oOpa3oBaHUs y OOYYAIOIIMXCS COBEPIIEHCTBYETCS AMOLMOHAIBHBIM HHTEIIEKT,
Mperoaraloui copMUpOBaHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHHE, BUJETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON Cc(hephl, OBITh YBEPEHHBIM B ceO€;

CaMOpETYJIMPOBaHMs, BKIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHE, CIOCOOHOCTh aIallTHPOBATHCSA K IMOLMOHAILHBIM U3MEHEHUSIM U MPOSIBIISITh THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMU, BKJIIOYAIOIIEH CTPEMJIEHHE K JAOCTHKECHUIO LIEJIU U yCHEeXY, ONTUMHU3M,
MHULMATUBHOCTh, YMEHUE IEICTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;
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OMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTH MOHUMATh SMOIMOHATIBHOE COCTOSHUE IPYTUX, YIUTHIBAThH
€ro MpH OCYIIECTBIEHUH OOLIEHUS, CTIOCOOHOCTH K COUYBCTBUIO U CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CHOCOOHOCTH BBICTPAUBATh OTHOLICHUS C IPYTUMH JIFOAbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3pemiaTb KOHPIUKTHI.

INPEJMETHBIE PE3YJIbTATbBI

K xonny o6y4yenus B 10 ki1acce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCSA YMEHUI:

J€MOHCTPUPOBATh HAa MpUMeEpax pojib U MeCTO (U3MKU B (POPMUPOBAHUHM COBPEMEHHON Hay4HOIl
KapTUHBl MHpa, B PA3BUTUU COBPEMEHHOM TEXHUKHM U TEXHOJOTUH, B NPAKTUYECKON IEATEIBHOCTU
JIFOJIEH;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS HW3YYEHHBIX (U3MYECKHX MOJEJeH: MarepuaibHas TOYKa,
MHepLUalbHas CUCTeMa OTCcuéTa, aOCOJIIOTHO TBEPAOE TENo, MICANIbHBIM Ia3, MOJEIN CTPOSHUS Ia30B,
KHUAKOCTEN U TBEPIBIX TEJI, TOUCUHBIN AIEKTPUUECKUI 3apsi/i IPU peIIeHUU PU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3UUECKUE SABJICHUS (IPOLECcChl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKONH TEOPUM CTPOECHMS BELIECTBA M JJIEKTPOJWHAMUKHU: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE NPSMOJMHEHHOE ABMKEHHE, CBOOOJHOE MaJeHUE Tell, BUKEHUE 0 OKPYKHOCTH,
MHepIUs, B3auMoJeicTBue Tei, TudQysns, OpOyHOBCKOE IBMKEHUE, CTPOCHUE >KUIKOCTEH M TBEPIBIX
TeJ, W3MEHeHHe o0b&Ma Tea HpU HarpeBaHWM (OXJIaX/IEHUH), TEIUIOBOE DPABHOBECHE, HCIApEHHE,
KOHJICHCALlUs, IIJIaBJICHNUE, KPUCTAJUIM3ALMS, KUIICHUE, BJIAXKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS rasa
IIPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSA3b MEX]y IapaMeTpaMH COCTOSIHMS ra3a B M30Ipolieccax,
AJIEKTpU3alUs TN, B3aUMOJEHCTBHE 3apsI10B;

OIMCHIBaTh MEXAHWYECKOE IBI)KEHHUE, HCIOJIb3ys (DU3MYECKHE BEJIMYMHBI: KOOPAWHATA, IYTb,
nepeMelIeHle, CKOpPOCTh, YCKOpEHHE, Macca Teja, CHJla, UMITYJIbC Tela, KUHETHYecKas SHeprus,
NOTEHIMAJIbHAsT SHEPrusi, MeXaHU4yeckas paboTa, MEXaHMUYeCKasi MOLUIHOCTb; MPU ONMHUCAHUHU MPABUIBHO
TpPakToOBaTh (PU3MUECKHH CMBICI MCIONb3YEMbIX BEIUMYMH, MX OOO3HAYEHMs] W €AMHHUIIbI, HAXOJUTb
(b opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;

ONMCHIBATh W3YYEHHbIE TEIUIOBbIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHMSI, UCHOJb3Ys (hU3HMUECKHe
BEJIMYMHBL: JABJICHUE Ta3a, TEMIIEpaTypa, CPeAHssl KUHETHYECKas SHEPIrHs XaOTHYECKOIO IBWXKECHHUS
MOJIEKYJI, CpEeIHEKBaIpaTUUHasi CKOPOCTh MOJIEKYJI, KOJIMUYECTBO TEIUIOTHI, BHYTPEHHSS 3HEPTus, paboTa
rasza, KO3(QpQHUIHUEHT MOJIE3HOT0 AEHCTBUS TEIJIOBOTO JBUTaTessl; MPH ONMCAHUU NMPABUWIBHO TPAKTOBATh
(Gu3NYeCKUil CMBICIT HCIOJIb3YEMBIX BEJIUYMH, UX OOO3HA4YeHMs] M €AMHULBI, HAXOAUTh (OPMYIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BEITMUMHAM;

OMKCHIBATh HW3YYEHHbIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA M JJIEKTPUUYECKHE SBJICHUS
(mpoueccbl), HCMONB3Ysl (U3NYECKHE BEIUYMHBL: OJJIEKTPUUYECKUH 3apsiyl, AJIEKTPUUYECKOE TIOJIE,
HanpsDKEHHOCTh  TMOJI, MOTEHLIMAal, Pa3HOCThb IOTEHIIMAJIOB; MPU ONHWCAHUU MPABUIBHO TPAKTOBAThH
¢u3nyeckuif CMBICT HCIOIB3YEMBIX BEIUYMH, UX O0O3HAUCHHs W EIUHMIIBI, yKa3blBaTh (POPMYIIBL,
CBSI3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEIMUUHY C APYTUMHU BEIMYUHAMU;

aHAJM3UPOBaTh (PU3MYECKHE MPOIECCHl U SIBICHUS, UCTIOIb3Yys (PU3NYECKUE 3aKOHBI M MPUHIUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u 1l 3akonsl HeloToHa, 3aKOH COXpaHEHUs MEXaHWYECKOW SHEpruH,
3aKOH COXpaHEHMsI MMIIyJIbCa, IMPUHLHUI CYNEPHO3ULUU CHJI, IPUHLUI PABHOIPABHS HHEPLUAIBHBIX
CUCTEM OTCUY€Ta, MOJIEKYISIPHO-KHHETHYECKYIO TEOpPHUIO CTPOCHHS BEIEeCTBA, ra30BbI€ 3aKOHBI, CBS3b
cpeaHell KHHETUYECKOI SHEpruy TETJIOBOTO JBIKEHHS MOJIEKYJ ¢ aOCOIIOTHON TeMIepaTypoi, NepBbIii
3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS AJIEKTPUUECKOro 3aps/a, 3akoH KyrnoHa, mpu 3Tom pa3nuyarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPRKEHUE U YCIOBHUS (TpaHUIIbI, 00JacTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHHLUUIBI JCHCTBUS MAaIlMH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pas3nuyaTh yciaoBUs UX O€30IIaCHOTO MCIIOJIb30BaHMsl B IOBCEHEBHOM KU3HY,

BBIMOJIHATE  OKCIIEPUMEHTH 0 HCCIEIOBAaHUI0 (U3MYECKUX SBJICHUH M TPOLECCOB C
UCIOJIb30BAHUEM NPAMBIX M KOCBEHHBIX H3MEPEHUH, Mpu 3TOM (popMyaupoBaTh Ipobiemy/3afady H
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TUIIOTE3Yy y4eOHOI0 SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MIPEUIOKEHHOIO 000py10BaHMsl, IPOBOANUTH
OIBIT U (OPMYJIUPOBATH BHIBOJIBI;

OCYILLIECTBIIATh NPsMbIE U KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYUH, IPU 3TOM BHIOHMpPAThH
ONTUMAJIbHBIA CIOCOO M3MEPEHHS U HUCIOJIb30BAaTh W3BECTHBIE METOABl OLIEHKM IIOrPELIHOCTEN
HU3MEpEHUI;

UCCIIEIOBAaTh 3aBUCHMOCTH MEXIy (HU3MUECKUMH BEJIMYMHAMHU C HCIOJIB30BAaHHEM IPSIMBIX
U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJIYyYEHHON 3aBUCUMOCTH
(bu3NYeCKUX BETUYMH B BUJE TaOIUI] U TpaUKOB, AETaTh BEIBOBI 10 pe3yJIbTaTaM MCCIIET0BaHMS;

coOyroaTh IpaBuiaa OE30IIaCHOrO TpyAa IpU MPOBEICHUM HCCIEIOBaHMHA B pamMKax y4eOHOro
HKCHEPUMEHTa, Yy4eOHO-MCCIEIOBATENbCKOM M  NPOEKTHOH  JEATEIbHOCTH C  HUCHOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaAHUS;

pemiaTh pacu€THbIC 3aJauyd C SIBHO 3aJlaHHOM (DM3MUYECKOW MOJIeNbI0, HUCHOJb3yd (pU3nuecKue
3aKOHBI M TMPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/aud BHIOMpATh (PU3UUYECKYIO MOJIENb, BBIACIATH
¢bu3nyeckre BeIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE i €€ peleHHs], IPOBOIUTh Pacy€Thl U OLIEHUBATh
PeaTbHOCTh MOYYEHHOTO 3HAUCHUS (PU3HUECKON BEITMYMHEI;

peliaTb KaueCTBEHHbIE 3a/Ja4yM: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUYMBYIO  LIEIOYKY
paccyXJIeHHi ¢ ONOPOH Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS,;

UCIOJb30BaTh IPU PEIICHUU Y4EeOHBIX 3a]lad COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJIOTUH JUIS
MOWUCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAMU W NPEACTaBICHUS Yy4eOHOW M HayYHO-TOIYJISPHON
uHpOpMalUY, NOJYYEHHOM M3 pPAa3JIMYHbIX HMCTOYHMKOB, KPUTHUYECKH aHAJIU3UPOBATh IOIY4aeMYIO
nH(pOpMAIIHIO;

IPUBOANUTH MPUMEPBI BKJIAJa POCCUHUCKUX M 3apyOeXHbIX YyU€HBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETHUYECKHE 3HAHUS O (HU3UKE B TOBCEJAHEBHOW >KM3HU Il OOecreyeHMs
0€30MacHOCTH MpH O0OpalleHHH ¢ NpudopaMHd M TEXHUYECKHMHU YCTPOWCTBAMH, HJSi COXpPaHEHUs
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MIOBE/ICHUS B OKpYXKarolel cpere;

paboTaTh B TPpYIIIIE C BBIMOJIHEHUEM Pa3IMUHbIX COLMAIbHBIX POJIEH, INIAaHUPOBATh PabOTy IPYIIIHI,
palMoHaIBHO pacIpesesiaTh 003aHHOCTH U IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIMSX,
a/IeKBaTHO OLIEHMBATh BKJIAJ] KaXKJIOI0 U3 YUaCTHUKOB I'PYIIIbI B pELIEHHE pacCMaTpUBaeMoM MpoOIeMbl.

K xoHny o6y4yenus B 11 kiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

JI€MOHCTPHPOBATh HA MpUMepax pojb U MeCTO (U3UKHU B (POPMUPOBAHMM COBPEMEHHOW HaydHOMH
KapTUHBl MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJOTUH, B MPAKTUUYECKON IESATENIbHOCTU
JO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBHIBaTh IPAHULIBI IPUMEHEHMS] M3YUYEHHBIX (PU3MUECKHUX MOJENEH: TOUEUHBIH AJIEKTPUUYECKHUI
3apsj, Jy4 CBETa, TOUEUHBIM MCTOYHUK CBETA, sIEpHAs MOJENb aTOMa, HYKJIOHHAs MOJIENb aTOMHOTO
sJipa MpH perieHny GU3NUecKux 3a1ay;

pacrio3HaBaTh (pu3Mueckue sBIEHHS (MpoIecchl) U OOBSICHATH HMX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAaHTOBOM (DM3MKH: DIEKTpUYECKas IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MArHUTHOE JEHCTBHS TOKA, B3aMMOJIECHCTBHE MAarHUTOB, JIEKTPOMAarHWTHas WHAYKLHUSA,
JefiCTBE MarHUTHOTO TMOJIsI Ha MPOBOJHUK C TOKOM U JBWKYLIUICS 3apsfl, AJIEKTPOMarHuTHBIE
Kose0aHWs W BOJHBI, TPSAMOJIMHEWHOE paclpOCTpaHEHHE CBEeTa, OTpPakeHHe, MpPeTOMIICHHE,
uHTepdepeHus, Audpakuus U MONSIpU3aLUs CBETa, AUCIEepcHsl cBeTa, (poToanexTpuueckuid 3¢ ¢ext
(potoaddexr), cBeTOBOE aBIEHHE, BO3HUKHOBEHHE JIMHEHUYaTOro CIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJIMOaKTUBHOCTD;

ONMCHIBATH M3YYEHHBIE CBOWCTBAa BELIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE, OINTUYECKUE,
IEKTPUUYECKYIO TPOBOJIUMOCTD PA3IMUHBIX CPEl) U IEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI), UCIIOIb3Ys
¢bu3nvecKkre BETUUNHBL: JIEKTPUUYECKHUNA 3apsl, CHIa TOKA, HJIEKTPUUYECKOE HAIPSDKEHHE, SJICKTPUIECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABUKYIAs CHila, padoTa TOKA, MHIYKIUS MarHUTHOTO
noJist, cuwiia Ammepa, cuia JlopeHna, MHIyKTUBHOCTD KaTYILIKH, SHEPTUs 3JEKTPUUECKOIO0 M MarHUTHOTO
MOJIeH, Mepuoa M 4YacToTa KojeOaHuil B KojeOaTeNbHOM KOHTYpE, 3aps] M Cujla TOKa B Ipolecce
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rApMOHUYECKUX IEKTPOMArHUTHBIX KOJeOaHuil, (POKYCHOE pacCTOSIHME M ONTHYECKas CUIIA JIMH3BI, IPU
ONMCAaHUM TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIBb3YEMBIX BEIHYUH, WX O00O03HAUEHUS U
€IMHUIIBI, YyKa3blBaTh (OPMyJIbl, CBA3BIBAIOIIME JaHHYK (DU3MUECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYUHAMU;

OIMCHIBATh W3YyUCHHbIC KBAHTOBBIE SIBJICHUS M IPOLIECCHI, UCIONB3YS (PU3NYECKHE BEIMUYUHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 4aCTOTA CBETA, YHEPTUS U UMIYIbC (DOTOHA, TEPUOJ
II0JTypacIiazia, SHePIysl CBSI3U aTOMHBIX SA€p, IPU ONUCAHUU NPABHIIBHO TPAKTOBATh (DPU3MUECKUI CMBICI
UCTOJIBb3yEeMbIX BEIUYMH, UX 0003HAUCHHSI W €AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(bU3NYECKyI0 BEIMUYMHY C APYTMMHU BEIMYMHAMU, BBIYUCIISATH 3HaYeHNE (PU3MUECKON BETUYHMHBI;

aHAIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBJIEHUS, UCIOb3Yd (PU3NYECKHE 3aKOHbI M IPUHIIMIIbL:
3akoH OMa, 3aKOHBI MOCJIEI0BATENILHOIO U NApalIEIbHOIO COSAMHEHUS MTPOBOJHUKOB, 3aKOH J[KOyis—
JleHua, 3aKOH 3JIEKTPOMAarHUTHON MHAYKLUH, 3aKOH MPSAMOJMHEHHOTO PACIpPOCTPAHEHUs CBETA, 3aKOHbI
OTPaKCHHs CBETA, 3aKOHBI IMPEJOMJICHHS CBETa, ypaBHEHHE OWHIUTeHHA a1 ¢orodddekra, 3aKoH
COXPAHEHMsl SHEPIUHU, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHMs JIEKTPHUUECKOro 3apsija, 3aKOH
COXPAaHEHHs MacCOBOI'0 4Mcia, MOCTYNaThl bopa, 3aK0OH paJMO0aKTUBHOIO pacnajia, Ipyu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPA)KEHUE U YCJIOBUA (TpaHULlbI, 00JacTn)
MIPUMEHUMOCTH;

OIpeIeNIATh HalpaBiICHUE BEKTOpa HMHJIYKIMM MAarHUTHOTO IIOJIA IMPOBOJHHUKA C TOKOM, CHJIbI
Awmmnepa u cunsl JlopeHna;

CTPOUTH M ONMCHIBATh N300pa’KeHHE, CO3JaBaeMOe IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBIIIOJIHATh 3KCHEPUMEHThl IO HCCIECJOBAaHMIO (PU3MYECKMX SBICHUM W IMPOLECCOB C
UCIOJIb30BAHUEM NPAMBIX U KOCBEHHBIX M3MEpPEHUI: mpu 3TOM (GOopMylnpoBaTh Npodiemy/3afady H
TUIOTE3Y y4eOHOro 3KCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 IPEJIOAKEHHOIO 000py10BaHMsl, IPOBOAUTH
OIIBIT U OPMYJIUPOBATH BBIBOJIBI;

OCYILECTBIATh MpsIMbIE U KOCBEHHbIE M3MEPEHMs (PU3NYECKUX BEJIWYUH, NPU ITOM BBIOMpATH
ONTUMAJIbHBIA CIIOCOO0 M3MEpPEHHMsT U MCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEeIIHOCTEH
U3MEPEHMUI;

UCCIIeI0BaTh 3aBUCUMOCTH (PU3UYECKUX BEJIWYMH C MCIOJIB30BAHMEM IMPSIMbIX M3MEPEHMH: MpH
3TOM KOHCTPYMpOBaTh YCTaHOBKY, (PUKCUPOBATh pPE3yNbTAThl MOJYYEHHOH 3aBUCHUMOCTH (PU3UYECKHX
BEJIMYMH B BUJIE TAOJIUI U TpaUKOB, AeIaTh BEIBOBI M0 pe3yJbTaTaM UCCIIEI0BaHMS;

co0nroaTh mpaBwia OE30MacHOTO TpyJa MpU MPOBEACHUM HCCIEJOBAHMM B paMKax ydeOHOro
HKCHEPUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM M  NPOEKTHOH JEATEIbHOCTH C  HCHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pemiaTh pacu€THbIE 3aJjauyd C SIBHO 3aJlaHHON (DU3MYECKOH MOJIeNbI0, HCHOJb3yd (pU3HuecKue
3aKOHBI U MPUHIUIBI, HA OCHOBE aHajJM3a YCJIOBUA 3aJayd BbIOMpaTh (PU3MUECKYIO MOJEINb, BBIIEISThH
¢usnyeckre BEMUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE I €€ peleHHs], TPOBOIUTh PacyEThl U OLIEHUBATh
PEAIbHOCTH MOJTYYEHHOT'0 3HaYEHUS] PU3NYECKON BETMUHHBI;

pelmars KauyeCTBEHHbIE 3aJauyd: BBICTpauBaThb JIOTUYECKHM HENPOTHUBOPEUYMBYIO  LETIOUKY
PacCyXJIEHHI ¢ ONTOPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

UCIOJIb30BaTh MPU PEIICHUH Y4EeOHBIX 3a]lad COBPEMEHHbIE MH(POPMAlMOHHbIE TEXHOJIOTUH JUIS
MOKNCKa, CTPYKTYPUPOBAHUS, HHTEPHpPETAlM U MpeACTaBiICHUs Y4eOHON M Hay4HO-TIOMYJISIPHOM
uHpOpMalUY, TOJYYEHHOM M3 pa3IMYHbIX MCTOYHHMKOB, KPUTHUECKH aHAIU3UPOBATh MOJIYYaeMYIO
nH(pOpMaILHIO;

OOBSICHATh TPUHIMIIBI JEWCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pas3inyarh
yCIIOBUS UX 0€30MaCHOT0 UCIIOIb30BaHUS B IOBCETHEBHOM JKU3HU;

MPUBOANUTH MIPUMEPHI BKJIaJa POCCUHCKUX M 3apyOeXHbIX YuEHBIX-(U3HKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYXKAIOILEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETHUYECKHE 3HAHHUS MO (U3UKE B TOBCEJAHEBHOW J>KM3HM ISl OOECTeueHHS
0€30IaCHOCTH NpU OOpallleHuH ¢ NpUOOpaMu M TEXHUUYECKUMHU YCTPOWCTBAMM, Sl COXPAHEHUS
3JI0OPOBbSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TTOBEICHUS B OKpYXKaIOLIEH cpene;
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paboTaTh B TPYIIIE C BBIMOJIHEHUEM Pa3IMUHbIX COLUAIBHBIX POJIeH, TUIaHUPOBATh PabOTy TPYIIIIHI,
paIMoOHAaIBHO PACHpPEeNATh 00S3aHHOCTH W TUIAHUPOBAThH JESATEILHOCTh B HECTAHJAPTHBIX CUTYAIUSX,
a/IeKBaTHO OIICHUBATh BKJIAJ KaXJI0T0 U3 YUACTHUKOB TPYIIIbI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMBI.
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TEMATHYECKOE IIVTAHUPOBAHME 10 KJIACC

Ne n/mm HaumeHoBaHue pa3/iesioB U TeM KoJsinyecTBo yacoB DJIeKTPOHHbBIE
MpPOrpaMmMbl Bcero KonTpoabubie | IIpakTnueckmue | (uu(ppoBbIe)
padoTbI padoThsI o0pa3oBaTe/ibHbIE
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3nea 2. MEXAHUKA
2.1 Kunemaruka 5 bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
TEOpPHH https://m.edsoo0.ru/7f41bf72
3.2 OCHOBBI TEPMO/IMHAMUKH 10 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
da30BBIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznea 4. QJIEKTPOJANHAMUKA
4.1 OnexTpocTaThKa 10 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
4.2 ITocTosiHHBIN 21eKTpUUECKUi TOK. TOKH B 12 1 bubnuorexa [IOK
Pa3IMYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Htoro no paszneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
[TPOTPAMME
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11 KJIACC

Ne ni/m HaumeHoBaHue pa3aeioB U TeM KoauyecTBo 4acoB DJIeKTPOHHbBIE
NMPorpamMmbl Bcero Kontpoabubie | Ilpaktuueckue | (uudposbie)
padoTbI padoTbI o0pa3oBaTte/ibHbIE
pecypchbl
Paznea 1. JIEKTPOJIMHAMUKA
11 MaruauTtHoe nosjie. DJeKTpOMarHUuTHasI 11 1 3 Bu6muoteka [JOK
WH YKV https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 11
Pa3nen 2. KOJIEBAHHUSA 1 BOJIHBI
2.1 MexaHuueckue U 3J1eKTPOMarHUTHbIE 9 1 bubnmnoreka HOK
KoJsieOaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHu4eCcKHe 1 AIEKTPOMarHuTHHIE 5 1 bubnmnoreka [HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrtuka 10 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Htoro no pazneny 24

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcHOBBI cIENMANIBHON Teopun 4 1 bu6muoreka [JOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJeMEeHTHl KBAHTOBOM ONTUKU 6 bubanoreka LIOK
https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
4.3 AToMHOE SApO 5 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 15
Pa3nen 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPO®U3UKH
5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPUZUKHI 7 1 bubnuoteka [JOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

Pasznen 6. OGOBHIAIOIIEE IOBTOPEHUE

6.1 O06o0matroiiee MOBTOPEHUE 4 but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 68

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

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MMPOLECCA

METOAUYECKHUE MATEPUAJIbI IJIs1 YYUTEJIA
1. JleMOHCTpallMOHHBIM SKCIEPUMEHT Mo (u3uMKe B CpeaHell Mmikoje: mocolOue ams
yuuteneit / B. A. Bypos, b. C. 3Bopweikun, A. II. Ky3semun u np.; mox pern. A. A.
[Tokposckoro. — 3-e u3., nepepad. — M.: [Ipoceemnienue, 1979. — 287 c.
2. Kabapaun O. @. DxciepuMeHTanbHbIe 3a1anus o ¢pusuke. 9-11 xi.: yue0. mocobue
JUTsl yqamuxcst oomeodpasonar. yupexaenuii / O.0. Kabapaun, B.A. Opnos.— M.: BepOym-
M, 2001. —-208 c.
3. [[TaxmaeB H. M. ®u3ndeckuii SKCIIEPUMEHT B CPEIHEH IIKOJIE: KOJICOAaHUS U BOJIHBI.
KBanroBas ¢usuka / H. M. lllaxmaes, H. U. [1aBnos, B. W. Teimyk. — M.: IIpocBenienue,
1991. - 223 c.
4. [ITaxmaes H. M. ®usnyeckuili SKCIEPUMEHT B CPEAHEH IIKOJE: MEXaHHUKA.
MonekynsipHass ¢usuka. Onekrponunamuka /H.M. Illaxmaes, B.®D. Illuwios. — M.:
[Ipoceemenue, 1989. — 255 c.
5. CaypoB 0. A. MonekynspHas ¢usuka. Inexrpoaunamuka / FO.A. Caypos, I'.A.
Byteipckuii. — M.: IlpocBemenue, 1989. — 255 c.

6. Mskumes I'. fI. ®usuka: yued. mns 10 ki oOmeobpaszosar. yupexnaenuid /I'. Sl
Msxkues, b. b. byxosies, H. H. Cotckuii. - 14-e uzn.— M.: [Ipocsemienue,2005. — 366 c.

7. MskumeB I'. SI. ®usuka: yueb. mus 11 ki oOmeobpaszosar. yupexnaenuid /I'. S
Msikuiues, b. b. byxosues. - 14-e usn.— M.: [Ipocsemenue, 2005. — 382 c.

8. Caypos 10. A. ®dusuka B 10 kiacce: Mojenu ypokoB: KH. ans yuutens /FO. A.
Caypos. — M.: IlpocBemienne, 2005. — 256 c.

9. Caypos 0. A. ®dusuka B 11 kmacce: Mozmenu ypokoB: KH. ans yuutens / 0. A.

Caypos. — M.: IlpocBemenne, 2005. — 271 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/~ eauHas  KOJUICKIMS UUQPPOBBIX  00pPa30BATEIHHBIX
pecypcos.

http://eor.edu.ru/ — odunmaneHei caidt DenepanbHOr0 IEHTpa HMHPOPMAIMOHHO-
00pa3oBaTeNBHBIX PECYPCOB.

http://www.rsl.ru — odurnansHelii caiit Poccuiickoi ToCy1apcTBEHHOM OHOIMOTEKH.
http://1september.ru/urok/ — 5>neKTpoHHAs KOMWIKA METOJUYECKAX MaTepPHajoB JUIs
YUHTEIIEH.

http://fcior.edu.ru/ denepanbHblii IEHTP MHPOPMALITMOHHO-00Pa30BATENBHBIX PECYPCOB.
http://school-collection.edu.ru/ EnuHas koyutekius UPPOBBIX 00pa30BaTEIbHBIX PECYPCOB.
http://www.ug.ru OdwunuansHblii caiT "YuuTenbckoit ra3etbl”. Ha caiiTe mpencTaBiieHbI
HOBOCTH O00pa30BaHUs, PACCMATPHBAIOTCS BOIMPOCHI BOCIHUTAHUS, COIMAIBLHOW 3alllUTHI,
METOJIUKU OOyUYCHHSI.

http://pedsovet.org/ - Bcepoccuiickuit ”HTEPHET-TIEICOBET

http://www.1september.ru/ru/ - Tazera "lleppoe CeHTss0ps" ©u ee NPUIOKEHUS.
WNudopmanus 11 negaroron

http://www.it-n.ru/ - Cetb TBOpYECKUX yuHTENEH

http://www.fipi.ru — ®UIU

http://www.uchportal.ru/ - yunTensckuii mopTan — no npeaMeTaM — YpOKH,

Mpe3eHTaINH, BHEKJIAcCHAsE paboTa, TECThI, INIAHMPOBAHHMS, KOMIIBIOTEPHBIE IIPOrpaMM
http://rosolymp.ru/ - Bcepoccuiickas OnumMiinana mKoIbHUKOB

http://www.zavuch.info/ - 3aBy4-undo (MeToanueckas GHOIHMOTEKA,

nearoruueckas sipMapka, cCoooLIecTBO TIeJaroroB, HOBOCTH. . .)
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