MYHUILUTIAJIBHOE ABTOHOMHOE OBIIIEOBPA3OBATEJILHOE YUPEXIEHUE
VIIOPOBCKASI CPEJIHSISI OBIIIEOBPA3OBATEJIBHASI HIIKOJIA

PACCMOTPEHA COI'JTACOBAHA VTBEPXJIAIO

Ha 3aceJlaHuM NPEIMETHOM 3amecTUTeNb APPEKTOpa 110 Jlupexrop MAOY Vrnopogckas COL
kaenpsl yuurenen VYBP L H.A. Ty3 He— C.H.Con
€CTEeCTBEHHOHAaYyYHOT O 31 aBrycra 202%/ Ipukaz Ne 245-ox ot 01.09. 2023 T.

LUKJIAa NPpEeAMETOB

Iportokon Ne 1 o1
31 asrycra 2023r.

PABOYAS ITIPOT'PAMMA
no yue0Homy npeamery «Duzuka
B 10-11 kaaccax
Ha 2023 — 2024, 2024-2025 y4eOHblii roa

VYuutens: Kypunenko Butanmii CepreeBuu,
BhICIIIAsl KBATM(DUKAIIMOHHAS KaTETOPHUSI

2023 rox



Jannas pabouast mporpamma pa3zpaboTaHa Ha OCHOBE:

-DenepanbHbI TOCYIapCTBEHHBINH 00pa30BaTeNbHBIN CTAHAAPT CPEAHETO 0011Iero 00pa3oBaHus,
YTBEPXKACHHBIN IpukazoM MuHuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit ®denepaunu ot 17
mast 2012 roma N 413

- ®epepanbHas pabodas mporpamMma cpenero ooiero oopasoanus «dusuka» st 10-11
KJIaCCOB 00pa3oBaTeNIbHBIX OpraHu3anui. - M., 2022.

- ABrtopckoil nporpammbl (aBropsl: B.C. Jlanromxos, O.B. KopmyHosa), cocraBieHHONH Ha
ocHoBe nporpammsl (IIporpammer 001eo6pazoBaTenbHBIX yupexkaeHuid. @usuka. 10-11 xmaccer /
ILI. Caenxko, B.C. Jantomenkos, O.B. Kopurynosa u ap. — M.: [Ipocsenienue, 2014).

- OcHoBHas 00pa3oBarenpHas MporpaMmma OCHOBHOTO 001iero oopazoanus MAOY YropoBckas
COIII (mpukaz Ne 236/1-ox1 ot 29.08.2023)

[Tpu peanu3zanuu nporpaMMsl ucnosbiyercs yueoOHuk dusuka. ba3osblil v yrinyOia€HHbIN YPOBHHU.
Aptoper: Mskumes I'.5., byxosueB b.b., Corckmit H.H. / Tlox pen. ITapdentreBoit H.A.:
[Ipocsemenue, 2023 1.

CornacHo yueOHOMY IJ1aHy pabouasi mporpaMma paccuuTaHa Ha 2 4yaca B HeJleNto, 68 4acoB B roJ
(10 xmacc); 2 yaca B HeAento, 66 yacos B roa (11 kmacce).

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 6a30BOro ypoBHS Ha ypOBHE CpefHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yuétom deaeparbHOn
paboyeil mporpaMMbl BOCIIUTAHUS ¥ KOHIIETILIMY NIPENoiaBaHusl yueOHoro npeamera «Pusnkay B
oOpa3oBaTenbHBIX oOpraHuzanmsx Poccuiickoit ~ @enepanuy, peaqu3ylolUX OCHOBHBIE
o0pa3oBaTesbHbIE TPOTrPAMMBI.

Copnepxanue nporpaMMbl Mo (PU3MKE HaIpaBI€HO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbI Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHuu ux pusmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeTeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM ®PI'OC COO k nmiaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM
pe3ynbrataM OOyYeHHs, a TaK)K€ YUUTHIBAET HEOOXOAMMOCTh PEAU3alUU MEXIPEIMETHBIX
CBsA3eM (PU3UMKM C €CTeCTBEHHO-HayYHbIMH YyueOHBIMU IpenMeramMu. B Hell ompenpenstorcs
OCHOBHBIE LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOCHUS Kypca (pU3MKH: TMUYHOCTHBIE, METAIIPeIMETHbIE, TpeAMETHbIE (Ha 6a30BOM
YpOBHE).

[Tporpamma o (u3mKe BKIIOYAET:

® [UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHUS Kypca pU3UMKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI MO rojIaM O0yUEHUs;

e cozaepxaHue yueOHoro npeamera «du3nkay 1o rogaM oOydeHusl.

®du3nka Kak HayKa 0 HanboJiee OOIMMX 3aKOHAX TMPHUPOJIBI, BRICTYIAs B KA4eCTBE yUeOHOTO
npeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U ABICHUN, N3ydaeMbIX
XUMUeH, Ouonoruel, pusnyeckoi reorpadueid m acTpoHoMuen. Mcmonb30BaHUE W aKTUBHOE
npruMeHeHHne (PU3NYecKrX 3HaAHUH OMpeessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOTUI
B cdepe SHEpreTuKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TOJYYEHHUS HOBBIX MAaTEpHUaloB C
3aJJaHHBIMH CBOMCTBaMHM U Ipyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE



€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydaroumuxcs, B (OPMHUpPOBAHHE YMEHUH NPUMEHATh
HAYYHBII METOJ] TO3HAHUS ITPH BHITIOJIHEHUH UMHU YI€OHBIX UCCIICIOBAHMIMA.

B ocHOBY Kypca (hu3uKH 175 yPOBHS CpeiHEro o0miero o0pa3oBaHus MOJIOKEH PsIl UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3esioB (PM3UKH, BKIIOYAET KaK BONPOCH! KIACCHYECKOH, Tak U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca GU3UKU 0ObEAUHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHME IPEACTaBIEHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus nmpeanosaraeT MUCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHIMana (pU3NYecKoi HayKH, OCMBICTICHHUE CBSI3U pPa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gpu3nkn npezmnonaraetT 3HakOMCTBO € IIMPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3YUYEHHBIX TEOPHA U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEICTBOM BBEJICHHS 3JIEMEHTOB COJEPKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3UKH Ha yYpOBHE CpeIHEro obero oOpa3oBaHUS
ABIISIOTCS  (pU3MUecKkue Teopuu ((HopMHUpPOBaHHME MPEJICTABICHUM O CTPYKTYpe MOCTPOCHHUS
¢usnveckoil TeopuH, poiM (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPHUPOE, TPAaHUIAX MPUMEHUMOCTH TEOPHMH, JJISi ONMMCAHHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOIX0 B Kypce (PM3UKU pean3yeTcs MPEex/e BCEro 3a CuéT
OpraHu3alliy SKCIIEPUMEHTAILHON NeSTeTbHOCTH oOydarontuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKK — ITO UCTONB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
71a00paTOpHBIX paboOT, KOTOpbIE B Iporpamme Mo (u3uke oOBEAMHEHBI B OOLIMI CHUCOK
YUYEHHUECKUX NPaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa3oBaTeIbHOTO
mporecca UCXo/is U3 0COOEHHOCTEN IUIAHUPOBAaHUS U OCHalleHUs kaOuHeTa pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHMS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NIPEIO’KEHHBIX THITOTE3.

Bornbiioe BHUMaHWE yAENSETCS PEMICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHON (PM3UYECKON MOJIEINbIO,
MO3BOJISIOIINE TPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zena Kypca,
TaK W WHTETPUPYS 3HAHUS W3 PA3HBIX pasfenoB. s KadecTBEHHBIX 3ajad MPHOPHTETOM
SBIISTIOTCSI  3aJaHUsT Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH W TIPOIIECCOB B
OKpY’Kalollel >KU3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAETH A CUTYallMM MPaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
obecreueHno yu4eOHoro mporecca 0a30BbIii ypOBEHb Kypca (PU3UKU Ha YPOBHE CPETHETO OOIIETO
00pa30BaHUs JIOJDKEH M3y4aThCsl B YCIOBHUSX MPEIMETHOr0 KaOuHeTa (PU3MKHU WM B YCIOBHSAX
MHTETPUPOBAHHOTO KaOMHETa NMpeIMETOB €CTECTBEHHO-HAY4YHOro LuKia. B kabuHere ¢u3nku



JIOJDKHO OBITh HEOOXOIMMOE J1abopaTopHOE OOOPYIOBaHWE I BBHITIOJHCHHS YKa3aHHBIX B
nporpaMMme 1mo GU3NKe YICHUIECKUX MPAKTHICCKUX padoT U IEMOHCTPAIIMOHHOE 000pYA0BaHNUE.

JlemoHCcTpanoHHOE  000pyAOBaHHEe (HOPMHUPYETCSI B COOTBETCTBUHM C TPHUHIIAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY MEPEUMCIICHHBIX B MPOrpaMMe T10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,

IMIUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOrO OOOPYIOBaHHS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BUC HU(POBBIX TA0OPATOPHIA.

OCHOBHBIMU IEJIIMU U3Y4YeHHs PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMHpOBaHME HMHTEpECa W CTPEMJICHHS OOYYaIOIIMXCS K HAy4YHOMY H3YUYCHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUI O HAydyHOM METOJAe IMO3HaHus U  (OPMUPOBAHUE
HCCIIEIOBATENILCKOrO OTHOLLICHUS K OKPYKAIOIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KAaK pe3ylbTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHHE YMEHUI OOBACHATD SBICHUS C UCIONIb30BAaHHEM (PU3UUECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

dbopMupOBaHUE MPEACTABICHUN O POJIM (PUUKU JUISI PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH 1 TEXHOJIOTHH.

JlocTxkeHne 3TUX Ieseld 00ecreyrBaeTCsl pelieHHeM CIEAYIOIUX 3a7ad B Ipoliecce
U3y4eHHs Kypca GU3MKH Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

pUOOpETEeHNE CUCTEMBI 3HAHUM 00 OOLIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsh MEXaHUKY, MOJIEKYJISIPHYIO (PU3HUKY, SJIEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKY U JIEMEHTHI aCTPOPHU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHSATh TEOPETUUYECKUE 3HaHUSA JUIsl OObBSICHEHUS
¢u3nUecKux SIBIEHUH B MpHpoJe M JUIsl TNPHUHATUS NPAKTUUYECKUX pEIIeHU B
MMOBCEAHEBHOM XU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pPa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM (u3nuecKon
MO/JIeJIbI0, 3a/1a4, TIOPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3AaHNEe PU3NUECKON MOJIEIH,
aJIcKBaTHOW yCIIOBUSIM 3aJauu;

MOHMMAaHHE (PU3UYECKHX OCHOB M MPUHLUIOB AEWCTBUS TEXHUYECKHX YCTPOMICTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
OKCIEPUMEHTOB, aHalW3a M  UHTEepOpeTanud  HH(pOpManuHu,  OnpeleseHus
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3yJIbTaTa;

CO3J1aHHE YCIIOBHUM JUIsl pa3BUTUSI YMEHUHN MPOEKTHO-UCCIIEN0BATENIBCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusydyenue ¢usuku (06a30BBIA YpOBEHBb) HAa ypOBHE CPEIHETO OOIIEro oOpa3oBaHHS
orBojuTcs 136 gacoB: B 10 kitacce — 68 yacos (2 yaca B Henento), B 11 kitacce — 68 yacos (2 gaca

B HEJIEITIO).



[Ipennaraemselii B mporpamme 1o (GpU3uKe nmepedeHs J1a00paTOPHBIX U MPAKTHYECKUX padoT
SIBIIIETCS. PEKOMEHJIOBAHHBIM, YYHUTEIh JCNIaeT BBHIOOP MPOBEACHHS JIA0OpAaTOPHBIX paboOT U
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXcsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunsie Meroasl Mmo3HaHUSA OKpyXkaroiiero mupa. Pomib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. [ paHHIIBI TPUMEHUMOCTH HU3UUECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBUSI.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe naBmxeHue. J[[BukeHHe MaTepuaibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpOCTh. [lepruoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOpEHHE.

TexHu4ecKkne yCTpoUCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIE TIEPEIAYN.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UILUTFOCTPAINS KWHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOmeHHOTo MO/ YIJIOM K TOPU30HTY M TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMICHUS MEXKY TTYTSIMU, POHACHHBIME TEJIOM 3@ MOCJIeI0BaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IMPU PABHOYCKOPEHHOM JBH)XEHHUH C HayalbHOM CKOpPOCTHIO,
PaBHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUsI CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent tpenus. Cuna conpoTUBICHUS MPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPHUMEHEHHWE: MOJUIMIIHUKHM, JBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXHHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepraibHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbc CHIIBI U
M3MEHEHNE UMITyJbca Tejla. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHre aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nsuxenue. uddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTENW U TBEPABIX TNl U 00BICHEHUE CBOMCTB BELLIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
ujeanpHOro rasa. AOCOJIIOTHas TemIepaTypa Kak Mepa CpeJHEel KHMHETHYeCKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIlecTBa. ['paduueckoe MpenCcTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UICATIBHOTO T'a3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprusi 0lHOAaTOMHOTO
UJEaIBbHOrO0 raza. Buael Teruionepenaun: TeIONPOBOAHOCT, KOHBEKIUS, U3IyUEHHE. Y JelIbHas
TEII0EMKOCTB BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTs mpoiieccoB B IpUpPOE.

Tennobie MamuHbl. [IpuHIUIBI 1eHCTBHS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TeIIOBBIX MamuHax. KoaddunueHT mone3noro aerctBus TertoBoi Mamuuel. [{ukn KapHo u ero
KOA(PUITMEHT TI0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MMPOOIEMBI TEIIIIOIHEPTCTHKH.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH IIOJ] AEWCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

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

Monenu napoBoi TypOHHBI, IBUTATENsi BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/1yxa. HacelmeHHblil map. YaenbHas TEIuioTa mapooOpazoBaHHsA. 3aBHUCUMOCTh
TEMIEPATYPbI KUTIEHUS OT JaBIICHUSI.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUyecKud 3apan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

B3aumonerictBue 3apspoB.  3akoH  Kymona. ToueuHblil  2neKTpUuYecKHd — 3apsif.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorennunan. Paznocts notenmanos. [IpoBoaHuku
U JUDJIEKTPUKU B JJIIEKTPOCTATUYECKOM IToJie. [IusnekTprudeckas IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.



[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 1t ydacTka Lemnu.

DNeKTpUIecKoe COTIPOTHBIICHUE. Y nensHOE COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAs CHUJIa M BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAS
Juccolanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITna3zma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, DOJIEKTPOHArpeBaTelbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHuaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

N3mepenue 31eKTPOIBHXKYIIEH CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUSI.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHUS:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKy U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUHN: CHHYC, KOCHHYC, TAHTCHC, KOTAHTCHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEILIONEPEIa4H, TEIIOBOE PABHOBECHUE), DIICKTPHUCCKUE SBIICHHS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLJIOB, 3JIEKTPOJIUTUYECKAS TUCCOLIUAIIHS, TaIbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3lyXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUe IBMKCHHUI C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), IBUTATelb BHYTPEHHErO CropaHus, IapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIyUYEHHSI COBPEMEHHBIX MaTEepPHUaIoB, B TOM YHCIIC
HAHOMATepUaJIOB, W  HAHOTEXHOJOTWH,  OJJCKTPOCTATHUYECKAas  3allluTa,  3a3eMJICHHUC
JNEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH OpPUHTEp, DJICKTpOHArpeBaTebHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoOe moJe.
Bekrop marauTHOM MHAYKIMH. [[pMHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAYKIMK. KapTrHa TUHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpOBOAHMKA C TOKOM. KapTuHa nAMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KaTYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHXKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHUTHOM HHIYKLHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMKYILAs CHUJIa WHAYKIUU B IPOBOJHUKE,
JBIKYIIEMCS IIOCTYNATEIbHO B ONTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHWE: TIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIU 3JIEMEHTAPHBIX YACTUIL, UHIYKIIUOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH11a Ha HOHBI JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHble KOJ1e0AHUS

KonebartenbHas cucrema. CBoOOJHBIE MexaHMuYecKkue KojeOaHusa. ['apmoHuMueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosebanuil. IlpyXMHHBITI MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUECKUX KoJebanuit. [IpeBpariieHue sHepruu npu
TapMOHHYECKHUX KOJIeOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJieOaHUSI B HICATHLHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHble MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyX1eHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennblit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUUIECCKOW SHEPTHUH.
DKOJIOTHYECKHE PHUCKH TP TPOM3BOJACTBE dJEKTpodHepruu. KynbTypa HCHOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpoMCTBAa M MNPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeIbHON CUCTEMBI (TIPYKHUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

HabGnronenue 3aryxarmomnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmuorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HamlpsOKEHUS OT  BpPEMEHH) JJid
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopeinb TMHUY 3IIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOA MANbIX KOJIOAHUH Tpy3a HA HUTU OT JJIMHBI HUTU U
Macchl rpysa.

HccnenoBanue NEpEeMEHHOTO TOKa B LENM W3  MOCIENOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

Mexanudeckue BOJIHBI, yclloBUsA pacnpocTpanenus. [lepuon. Ckopocts pacnpocTpaHeHuUs
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHTaus BekTopoB E, B, V B anexkrpoMarautHoit BonHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUIIBI paInOCBA3H U TeNeBUICHU. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Paaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akOHBI TPEIOMJICHHS CBeTa. AOCOJNIOTHBIM  TOKa3aTelb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. L{Ber.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOILINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEPPEPECHIIMOHHONW KapTUHE OT JIBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIbHOM TEOPUH OTHOCHTEILHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTHh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIICHUE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u 3Hepruu (HOTOHA C €ro YACTOTOH. DHEPrusi U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuYecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (OoTodaeMeHT, (POTOmaTUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesauto o -vactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YPOBHS SHEPrUu Ha ipyroil. Buasl cnektpoB. CieKTp ypoBHEH SHEPTUHU aTOMa BOIOPO/IA.

Bonnossie cBoiicTBa yactull. Bosubl ne bpoiinsa. KopnyckynspHO-BOJTHOBOM Ayaan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopna nmo onpeneneHuio coctaBa paarnoakTUBHOTO u3nydeHus. CoiicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio siapa. 3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii peaxktop. Tepmosnepublii cuHTe3. IIpobmembl M TMEpCIEKTUBBI  SIEpHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMHUM M aCTPOPU3UKH
Oransl pa3BUTHs aCTPOHOMUH. [IpHKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMUHU.



Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajIbHbIN K1acC — CBETUMOCTbY. 3BE3/1bI INIABHOU
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocjea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHbIE IPEACTABIEHUSA O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66ma. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHUS MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesITeIbHOCTH YeI0BeKa, POJib U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAayyHOW KapTHHE MHUpaA, posib (U3MUECKOH Teopuh B (POPMUPOBAHUU MPEACTABIECHUN O
¢buznyeckoil kKapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemuvie nonsimus, CBS3aHHBIE C HW3YYEHHEM METOAOB HAyYHOTO IO3HAHMSL:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0J100MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOI pUpoe, KojeOaTeabHbIe TBHKEHUS B )KUBOI
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MIPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TMHUM SJIEKTpONepeiad, FeHepaTop MEePEMEHHOr0 TOKa, 3JIEKTPOJBUIraTeb,
WHIYKIIMOHHAs TIeYb, pajap, pPaJdoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJULMOHHBIM I[IEHHOCTSAM POCCHHCKOro  OOILIEecCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHu3ally;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaXKTaHCKON UAEHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUIECKOTO TTOBEICHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AECATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHaATBHOM NS TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynyiied npodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYpBl, OCO3HAHHE TJ00AJBHOI'O XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATEIbCKYIO JIEATENbHOCTh MHAUBHUIYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKne AeiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENENIATh ENU ICATEIIbHOCTH, 33/1aBaTh apaMeTPhbl U KPUTEPHH UX JOCTHIKEHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSTEIBHOCTh, OIICHHBATH COOTBETCTBUE DPE3YJIBTATOB IIEJISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPAaOOTy B YCJIOBHSX PEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3zoBble ucciieqoBaTe/IbCKHe AeHCTBUSA !

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYSHUIO HOBOTO 3HAHWS, €r0 HWHTEPIpPETAIlHH,
PeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHTYAIIHSIX, B TOM YHCJIC IPU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTE3Y €€ pelIeHuUs, HAXOUTh apTyMEHTBI JUTS JOKa3aTeIbCTBAa CBOMX YTBEP)KJICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0JI€ PEIICHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBCHHBIE 33/1a4U B 00Pa30BaTEIHLHON JACSITEILHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PHU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX W OPraHU3allMOHHBIX 3aJaqy C CO6JIIOI[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (opmarax ¢ y4€Tom
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYaAllMi U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMAaTHKy U METO/bl COBMECTHBIX AECUCTBHI ¢ y4y€TOM OOLIMX HHTEPECOB, U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JESATEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yIbTaThl COBMECTHOU palbOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEICHHWE B pa3IUYHBIX CHUTyalusX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO ACATENBHOCTh B 00JacTH (U3WKHA U
ACTPOHOMMH, BBISIBIISTH MTPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 33]1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs pacu€THBIX M KAadeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAaHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHHUIO SPYAUIIUHN B 00JIaCTH (PU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYIUX [IPU aHAIU3€ PE3YIIbTATOB JEATEIBHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTH EHMS TUYHOCTHBIX PE3YJIbTaTOB OCBOSHHSI MPOrPaMMbl IO (PU3HKE ISt
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBATh €r0 MPH OCYIECTBICHUH OOIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KAapTUHBI MHUPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JIeSITEILHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBINH DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, Tuddy3us, OpOyHOBCKOE JIBIKECHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHNE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHHE JaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBS3b
MEXJy MapamMeTpaMu COCTOSHMS Tra3a B H30Ipolleccax, dJEKTpU3alus Tej, B3aHUMOJCiCTBHE
3apsoB;



ONKCHIBAaTh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpIMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJla, UMIIYJIbC Tejla, KHHETHYeCcKast
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NYECKUIN CMBICIT HCTIONIb3YEMbIX BEJTMYMH, X 0003HAUCHUS
U eIMHULBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLINE NAHHYIO (PU3UYECKYIO BEIIMYUHY C JIPYTUMHU
BEJIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX O00O03HAYEHHWS M EIUHHIIBI, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE HAHHYIO (U3HUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, Pa3sHOCTh IMOTEHUHUANOB; TpPU OIKCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3yd (DU3MUYECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
paBHOIPAaBHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTrO 3apsja, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUSA (TpaHuUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH M MPOIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT B (POPMYITHPOBATH BBIBOJIBL;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEpPEeHHS (U3UUYECKUX BEIUYHH, NPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BEIMUMHAMU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEPEeHUl, NP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pPe3yJbTaThl MOIYy4YECHHOMH
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
¢u3nueckre 3aKOHbBI M MIPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33a7auil BHIOUPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



peliaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXIeHHU ¢ OOPON Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHUS,

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
NOMYJSIPHOM MHGOpMAIUU, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKU aHAJIM3UPOBAThH
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3HKE B MOBCEAHEBHOMN KU3HU [ OOeCTIeueHuUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TpyIIIE C BHIIOJHEHUEM PAa3IUMYHBIX COIUATIBHBIX POJIeH, TUIAHUPOBATh PaboOTy
TPYONbl, palMoOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTEIIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIeb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPH pelIeHNH (PU3NUECKHX 3a/]a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKIMS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM U JBIXKYILIUICS 3apdf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexr), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) M AJIEKTPOMArHUTHBIC SBJICHUS (TIPOLECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO Mouisd, cwia Amnepa, cuia JlopeHna, WHAYKTUBHOCTD
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (OKyCHOE pacCTOsSHHE M ONTHUYECKas Cujla JIMH3bI, MPU OMUCAHUHM MPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHbIC KBAHTOBBIC SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M YacTOTa CBETAa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DUHIITEWHA T OoTOdD(EKTa, 3aKOH COXPAHEHUS YHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMYyIHUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAKEHHWE M YCJIOBHUSA (TpaHUIIBI, 001acTH)
MIPUMEHUMOCTH;

OTIpEICNIATh HAIPaBJIICHWE BEKTOpPA MHIYKIUU MArHUTHOTO TOJSl MPOBOIAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI T10 HCCICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYYEHHOH 3aBUCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, [elaTh BBIBOABI MO pe3yabTaTam
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro dSKCIIEpUMEHTa, Y4E€OHO-UCCIIEOBATENbCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢u3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHSI 3aJ1a4i BHIOMPATh (PU3NYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYpUPOBaHUs, HWHTEPIPETallMd W TPEJCTABICHUsS Yy4eOHOW W Hay4dHO-
MOMYJISIPHON MH(POPMAITUH, TTOTYYEHHOU U3 PA3IUYHBIX UCTOYHUKOB, KPDUTHUYECKU aHATH3UPOBAThH
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl O0ecTieueHus
0€30MacCHOCTH MpU 00paIleHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAHEHHS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpYXKAroIlei cpejie;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLICHMBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuyecTBO 4acos Buanl nesreanbHOCTH Peanmuzanus DJIeKTPOHH
HanmenoBa
BOCIIMTATEIbHOIO ble
Ne  Hme
Kontpo IIpakrun MOTEHIMAJIAa YPOKA (undposbie)
n/ pa3aesioB u Bee
JIbHbIE yeckue (BUaBI ¥ popMBbI o0pa3oBarte
n TeM ro
padoTrel  padoThI AeATeIbHOCTH) JIbHbIE
NPOrpamMMmbl
pecypcsl
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA
N3yuenune Hay4HbIX Mopynp "HIkoapHbII
(AMITUPUYECKUX U ypox"
TEOPETUYECKHX ) METO/IOB YcraHoBieHue
MIO3HAHUS OKPY’KAIOLEro MUpA. JIOBEPUTEIIbHBIX
OO6cyxeHre rpatuil OTHOLICHUN MEXy
MPUMEHUMOCTU(PUINYECKUX YUHTENIEM 1 €To
3aKOHOB U TEOPHIA. yUCHUKAMH,
Pabora B rpymme 1mo moaroToBKe CHOCO6CTByIOH.H/IX
6 = bubnuoreka
OK
L, veroms , MecTe(QU3UKU B HAYKE U B BOCTIPHSATHIO ]r;[ .
. 1 . ttps://m.eds
HAYHOTO HpaKTj/I‘{eCKOI/I JeSITeIbHOCTH yUAIIIMHICS TpebOoBaHMii p
mozeit. 00.ru/7f41bf
MTO3HAHUS U IIPOCBO yuuTens,
JleMoHCTpanys aHaJIOTOBBIX U 72

1M (POBBIX U3MEPUTEIBHBIX
prOOPOB,KOMIIBIOTEPHBIX
JATYHUKOB.

OcBO€HHE OCHOBHBIX IPUEMOB

paboThIc II(poBOH TabopaTopueit

1o ¢pu3uKe

NPUBJICUYCHUIO X
BHUMAaHUS K
00cyXTaeMoii Ha ypoKe
uHpOpMaIuy,
AKTUBU3AINH UX
MIO3HABATEJIbHOM
JesITeIbHOCTH;

OOy KIeH e



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

Hroro no pasneny

2

IIKOJIbHUKOB COOJIIO1aTh
Ha ypoke
OO0IIENPUHATBIE HOPMBbI
IIOBEJICHUS, TIPaBUIIA
OO0IIEeHUs CO CTapIIUMU
¥ CBEPCTHUKAMH,
IPUHLIUIIBI y4eOHOU
JTVCIUTUTMHBL U
camMoopraHu3aluu

Pa3zpen 2. MEXAHUKA

2.1 Kunematuka

IIpoBeaeHue SKCIEpUMEHTA:
U3y4EeHHECHEPABHOMEPHOTO
JIBYDKEHUS C LEJIBIO ONpe/IeeHUs
MI'HOBEHHOI CKOPOCTH;
UCCIIEIOBAaHUE COOTHOILICHUS
MEXy TyTSMH, TPONHICHHBIMA
TEJIOM

3a IocIieI0BaTeNIbHbIC
PaBHBICTIPOMEXYTKU

BpPEMEHU NPU

PaBHOYCKOPEHHOM

JBYOKCHUHT

C Ha4aJIbHOM CKOPOCTBIO, PaBHOMN
HYJTIO; U3ydeHHE JIBIKEHUS
IIapHKa B BA3KOM KHUJIKOCTHU;
U3yueHHe JBIKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIIBHO.
OObsicHEHHE OCHOBHBIX
MPUHIMIOBAEHCTBUSA
TEXHUYECKUX YCTPOUCTB,

Mopynp "HIkoapHbII

YpOK"
IpUMEHEHHE Ha YpOKe
MHTEPAaKTUBHBIX (popM
paboThI yyaIuxcsi:
MHTEJUIEKTYaJ bHBIX UTD,
CTUMYJIUPYIOIINUX
MO03HABATEJIbHYIO
MOTHUBALMIO IIKOJIHUKOB;
JTUJAAKTHYECKOro Tearpa,
I'Jle TOJTy4E€HHbIE Ha YpOKe
3HaHUS OOBITPHIBAIOTCS B
TeaTpabHbIX
IIOCTaHOBKAX; JUCKYCCHUH,
KOTOpBIE JAIOT YYaIluMCs
BO3MO>KHOCTh
nproOpecTH ONbIT
BEJICHUS
KOHCTPYKTUBHOTO
JIMajora; rpynnoBoi
paboThl UM paboThl B

Bbubnnoreka
LHOK
https://m.eds
00.ru/7f41bf
72
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TaKUX Kak: CIUJIOMETD,
[IETTHBIE U PEMEHHBIE
nepesavyn JBUKCHHUS; U
yCIIOBUM X 0€30MacHOTO
UCIIOJIb30BaHUS B
IOBCETHEBHOMU

JKU3HH.

Pemenue pacuéTHbIx 3a1a4

C SIBHO3aJaHHOU

(bu3nYECKOil MOJEIbIO

C UCII0JIb30BAaHUEM OCHOBHBIX
(hOpMYITKUHEMATHKHY.
[Toctpoenne u  aHamus
rpaKOB 3aBHCHMOCTEH
KHHEMATUYECKUX BETUYNH

OT BPEMEHH

JUUIsl pABHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIMHETHOT OIBUKEHUSI.
Pacno3naBanue pusmdeckux
SBIICHUWB y4eOHBIX OMBITAX U
OKPY’KarOIlleH KU3HU:
paBHOMEPHOE U
PaBHOYCKOpPEHHOE
MPSIMOJIMHEITHOE JIBUIKEHHE,
CBOOOJHOE MMaICHUE TEII,
JIBIDKEHUE T10 OKPYKHOCTH.
Onucanre MEXaHUYECKOTro
JBIDKEHUSI C UCTIOIB30BAHHEM
(bu3NYECKUX BEJIUYHH:
KOOPJIMHATA, MYTh,
nepeMeIieHe, CKOpocTh,
yckopenue. Pabota B rpymmax

napax, KOTopble y4aT
IIKOJILHUKOB KOMAHTHOM
pabote u
B3aUMOICHUCTBHIO C
JIPYTUMU JETbMU;
-BKJIFOYEHHUE B YPOK

UTPOBBIX MPOLEAYD,
KOTOpPbIE TOMOTAIOT
noJJiepKaTh MOTUBAIUIO
JIeTeH K IOIyYEHUIO
3HAHWH, HaNaKUBAHUIO
MO3UTHUBHBIX
MEKITMYHOCTHBIX
OTHOIICHUH B KJIacce,
MOMOTaI0T
YCTaHOBJICHHUIO
To0poXKeIaTeTbHOU
atMocdepsl BO BpeMs

ypoka




2.2

JnHamuka

IpY TUIAHUPOBAHUU,IPOBEICHUN
Y UHTEPIIPETALN PE3yIbTaTOB
OIIBITOB U aHAJIN3E
JIONOJTHUTEIIBHBIX HCTOYHUKOB
uHpOpMAaLIUHU TI0 TEME

CpaBHeHue Macc
B3aMMOJICHCTBYIOIIUXTET.
N3ydeHune 3aBUCUMOCTH CUJIBI
VIPYTOCTH OT AePOopMaIn;
CpaBHEHUECUJT TPEHHS TIOKOS,
KaueHUS U

CKOJIbXKCHHUS.
OOBsCHEHNE HEBECOMOCTH.
[TpoBeaeHME SKCIIEPUMEHTA:
HCCJICI0BAHKE 3aBUCUMOCTH CHJI
VIIPYTOCTH, BOSHUKAIOIINX B
pYXKUHE

U pE3MHOBOM 00pa3Iie, OT uX
nedopManuu; u3ydyeHue
JIBIDKEHUSI OpycKa 1o
HaKJIOHHOH TUIOCKOCTH;
HCCJIETIOBAHKE yCIIOBHIA
paBHOBECHUSITBEPIOTO Tea,
HUMEIOIIET0 OCh BpallleHHSI.
OO0BscHEeHHEe 0COOEHHOCTEH
pPaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJTUHEHHOTO JIBUKCHHSI,
CBOOOJHOTO AJACHUS TEII,
JBUKEHHSTIO OKPY>KHOCTHU Ha
OCHOBe 3ak0HOB HpI0TOHA,
3aKOHA BCEMUPHOTO TATOTEHUS.

Mopyns "IIkonsHbIH

ypOK"
[IpumeHeHue Ha ypoke

UHTEPaKTUBHBIX (OpM
paboOThI yyaIuxcsi:
UHTEJUIEKTYaJIbHbBIX UTD,
CTHUMYJIUPYIOIIAX
NI03HABATEJIBHYIO
MOTHBAIUIO
IIKOJBHUKOB;
JMJIaKTUYECKOT0 TeaTpa,
IJie MOoTy4YeHHbIe Ha
ypOKe 3HaHHUS
OOBITPBIBAIOTCA B
TeaTpabHBIX
IIOCTAaHOBKAX;
JUCKYCCUI, KOTOpPBIE
JAIOT y4dalluMces
BO3MOXHOCTb
nproOpecTH ONbIT
BE/ICHUS
KOHCTPYKTUBHOTO
JIMajora; rpynnoBoi
paboThI UK pabOTHI B
napax, KOTOpbIe yJaT

Bubmmnoreka
ILHOK
https://m.eds
00.ru/7f41bf
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OO0OBsICHEHHE OCHOBHBIX
MPUHIMTIOBAEHCTBUS
MMOAIITUITHUKOB U UX
MPAKTUYECKOTO MPUMEHECHHS.
OOBbsCHEHUE IBUKECHHS
HMCKYCCTBEHHBIXCITYTHUKOB.
Pemenne pacu€rHbIxX 3a1a4

C SIBHO3aJaHHOM

(bu3nIecKoil MOIENbIO

C UCITOJIb30BaHNEM OCHOBHBIX
3aKOHOBU (HOPMYI AMHAMUKH.
PacnozHaBanue Gpuznueckux
SBIICHUIB y4eOHBIX OMBITAX U
OKpYKaroleun

JKU3HU: UHEPIIUS, B3AUMOICHCTBHIE
Te.

AHanmu3 pu3nYecKux IporeccoB U
SIBIICHHH C  HCIOJL30BAaHHEM
3aKOHOB W TPHUHIUIIOB: 3aKOH
BcemupHoro tiarorenus, [, 11 u III
3aKOHBI Herorona, npuHIMn
CYNEpHO3HUIMN  CWJ, MPUHIIMI
PaBHOMPABHOCTH UHEPIIUATBHBIX
CHCTEM OTCYETA

IIKOJBbHUKOB
KOMaHJTHOH paboTe 1
B3aMMOJICHCTBUIO C
JIPYTUMU JETHMU

2.3

3aKOHBI
COXpaHEHUS
B MEXaHUKE

IIpoBeneHme HKCIIEpUMEHTA:
M3y4eHNEa0COIIOTHO HEYIIPYTOTO
ynapa

C TIOMOUIBIO JIBYX OJJMHAKOBBIX
HUTSAHBIX MasgsTHHUKOB,
UCCIIEIOBAaHUECBSA3H PabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTHHU Tella

Mopyns "HIkonbHbII

YPOK
NuannuupoBanue u

"

MOJIIEPKKA
HUCCIIENOBATEILCKON U
IIPOEKTHOMN
JIeSITENbHOCTH

bubnunoreka
IHOK
https://m.eds
00.ru/7f41bf
72
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Ha IpUMEPE PACTHKEHUS

PE3UHOBOTOKIYTa.
Orenka a0COJIFOTHBIX u
OTHOCHTCJIBHBIX HOFpeH.IHOCTefI

U3MEpEeHUI PU3NICCKIXBEITUIHH.
Pemenue pacuérHbIX 3a1a4

C SIBHO3aJIJaHHOM

(U3UYECKON MOJIENTBIO

C MCIIOJIb30BaHWEM OCHOBHBIX
3aKOHOBU (OPMYJI AUHAMMKH U
3aKOHOB COXPaHCHUSI.

Pemenune xauecTBEHHBIX 3a7a4

C OMOPOI HAa U3YYCHHBIE B pa3jieiie
«MexaHuKay 3aKOHHI,
3aKOHOMEPHOCTUHU (PU3NIECKUE
SIBJICHUS.

Onucanne MEXaHUYECKOTO
JIBUKEHUS C UCIIOJIb30BAaHUEM
(bu3NYECKUX BEJTHYMH:

HUMITYJIbC TeJla, KHHETHYeCKast
SHEPTHUsl, MOTEHIIUATbHAS DHEPT U,
MexaHuyeckaspaboTa,
MEXaHUYeCKasi MOIITHOCTb.
AHanu3 GpU3NYECKUX

MPOLECCOB U SIBJICHUM C
HCIIOJIb30BAaHMEM 3aKOHA
COXpPaHEHHUS MEXaHUYECKON
SHEPTUH,3aKOHA COXPAHEHUS
MMITyJIbCA.

OOBsicCHEHHE OCHOBHBIX
MIPUHITATIOB JCHCTBUS U
MPAKTUYECKOTO MPUMECHECHHS

HIKOJILHUKOB B PaMKax
peanu3anui UMu
pa3paboTaHHbIX
IPOEKTOB, YTO AACT
IIKOJIbHUKAM
BO3MO>KHOCTh
PUOOPECTU HABBIK
CaMOCTOSITEILHOTO
pelieHus
TEOPETUYECKOMN
po0JIeMbl, HaBBIK
TeHEpPUPOBAHUS U

o opMIIeHUS
COOCTBEHHBIX HJIEH,
HaBbIK YBAKUTEJIBHOIO
OTHOLIEHHUS K UyKUM
uaesiM, 0pOPMIIEHHBIM B
paboTax Ipyrux

U CCIIeI0BaTENEN, HaBbIK
nyOJIMYHOTO
BBICTYIUICHUS NIEPE]
ayIUTOpHEN,
apryMEeHTHPOBaHMS U
OTCTauBaHUs CBOEH
TOYKH 3pPEHUS
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TEXHUYECKUX YCTPONCTB,TAKUX
Kak: BOAOMET, KOIEp,

IIPY’KUHHBIN ITUCTOJIET.
OObsicHEHHE [IBIKEHUS pakeT ¢
OTIOPOWiHA M3YYCHHBIE (U3HUECKUE
BEJIMYMHBI U3aKOHBI MEXaHUKH.
Hcnons3oBanue npu

MOJTrOTOBKE COOOIICHHIA O
MPUMEHEHUU 3aKOHOB

MEXaHHUKH COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUI
JUTSI TIOUCKA,

CTPYKTYpUPOBaHHSI,
MHTEPIIPETALUU U

IpeICTaBlICHHs] HHPOPMAIIHH,
KPUTHYECKHUM aHaTHN3

NoJTy4aeMoi nHpopMaIu
ITpoBeneHNE KOCBEHHBIX
M3MEPEHUMN, UCCIENOBAHNMN
3aBHCUMOCTEHN PU3NYECKUX
BEJIMYMH, IPOBEPKA
MPEJI0KEHHBIX THUIIOTE3

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OcHOBEI
MOJIEKYIISIPH
o-
KHHETUYECKO
1 TEOpHUH

IIposencHue

AKCIIEPUMEHTA:

OTIpeIeJICHUE MaCChl

BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
HU3MEPEHHI 00hEMa KOMHATHI,
JIaBJICHUSAU TEMIIEpaTypbl BO3yXa

Mopyns "HIkoabHbII
ypokx"
[IpuBneyeHne BHUMaHUS
IIKOJILHUKOB K
LEHHOCTHOMY acCIEeKTY
M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3alus ux

Bbubnnoreka
HOK
https://m.eds
00.ru/7f41bf
72
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B HEIi; NCCIICZIOBAaHUE 3aBUCUMOCTH
MEXKTy TTapaMeTpaMu COCTOSTHUS
pa3peXeHHOrorasa.

Onenka a0COTFOTHBIX u
OTHOCHUTEIIBHBIX  IOTPEIIHOCTEH
U3MEpEHUI PU3NICCKIXBEITUIHH.
OOBsICHEHHE OCHOBHBIX
MPUHLIUIOB JEHCTBUI

TEpMOMETpa U OapomeTpa u
YCIIOBUH MX O€30ITaCHOTO
WCIIOJIb30BaHUs B TIOBCETHEBHOM

JKU3HU.
Pacnio3naBanue usnueckux
SIBJICHUIB y4€OHBIX OMBITAX U
OKPYXKArOIIeH KU3HU:
muddys3us, OpoyHOBCKOE
JIBIDKCHHUE.

Onucanue TETIOBbIX
SIBJIEHUM C

HCIIOJIb30BaHUEM
bu3nueckux

BEJIMYMH: IaBJICHHUE Ia3a,
TeMIlepaTypa,cpeaHsis
KHUHETHYECKast SHEPTUsI
Xa0THYECKOTO JIBHKECHUSI
MOJIEKYII,
CpEeTHEKBaIpaTUIHAS CKOPOCTh
MOJIEKYII.

AHanmn3 pu3NYeCcKux
MPOLECCOB USABJICHUH C
ncnonb3oBanueM MKT,
ra30BbIX 3aKOHOB, CBS3U

paboThI ¢ moTyyaeMon Ha
YPOKE COLUATBLHO
3HAYMMOU MH(pOpMaILTHEH
— UHULIUMPOBAHUE €€
o0cyXIeHuMS,
BBICKA3bIBAaHUS
yUYalIMMHCS CBOETO
MHEHHUS 110 €€ TIOBOJ1Y,
BBIPAOOTKH CBOETO K HEll
OTHOIIICHUS,
-HCTIOJIb30BaHUE

BOCTIMTATEIILHBIX
BO3MOKHOCTEMH
coJiepKaHusl y4eOHOTO
npeaMera yepes
JIEMOHCTPAIIHIO JICTIM
IPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
TIOBEJICHUS, TIPOSBIICHUS
YeNOBEKOMIO0US U
T00pOCepIeYHOCTH,
yepes 1noadop
COOTBETCTBYIOIIUX
TEKCTOB JIJISl YTCHUS,
3aJ1a9 JUIs penIcHHs,
MPOOJIEMHBIX CUTYyallUl
TSl OOCYKJICHUSI B
KJ1acce




3.2

OCHOBBI
TEPMOAUHAM
HKH

10

CcpeaHel KHHETHYECKOM
SHEPTUU TEIIOBOrO
JIBIDKCHHSI MOJIEKYIT C
a0COJIFOTHOUTEMITEPATypPOH.
Pemenue pacuérHbIX 3a1a4
C SIBHO3aJaHHOU
(bu3nIeCcKoil MOIENIbIO

C UCIOJIb30BAHUEM OCHOBHBIX
nostoskenuit MKT, 3akoHOB 1
(bOpMyYIMOIEKYIIIPHON (U3UKH.
Pabota B rpynnax npu
IJIAHUPOBAHUM,ITPOBEJICHUU U
MHTEPIIPETALIUN PE3YIBTATOB
OIIBITOB M aHAJIN3E
JIOTIOJTHUTEIbHBIX UICTOUHUKOB
uH(pOpMaLUU IO TEME

[IpoBenenue AKCIEPUMEHTA:
U3MEpEHHE YAEIBHOU
TEIMIOEMKOCTH BELIECTBA.

OrneHka a0COITFOTHBIX n

OTHOCUTEIBHBIX MOIPELIHOCTEN
U3MepeHNil PU3NIECKIXBETUYHH.
N3ydenune moneneil mapoBou
TypOUHBI, ABUTATEIISI BHYTPEHHETO
CrOpaHusl, PEaKTUBHOTO
JIBUTATEIIS.

OObsICHEHHE TPUHIIUTIOB IEHCTBUS
51

YCIIOBHI 0e30macHOTO
HCIIOIL30BaHUS B
IIOBCEIHEBHOMI JKU3HHU
JIBATATEIIS BHYTPEHHETO

Mopyns "lIkonsHbII

ypok"
I/IHI/ILII/II/IPOBaHI/Ie u

MOJIIEPIKKA
HCCIIEIOBATENIbCKON U
IIPOEKTHOMN
NESATSIIEHOCTH
IIKOJILHUKOB B PaMKax
peaM3a UMU
pa3zpaboTaHHBIX
MPOEKTOB, UTO JACT
HIKOJIbHUKAM
BO3MO>XHOCTh
PUOOPECTH HABBIK
CaMOCTOSITEIIEHOTO

bubnuoreka
HOK
https://m.eds
00.ru/7f41bf
72
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3.3

ArperatHble
COCTOSIHUS
BEIIECTBA.

Cropasus, OBITOBOTO

XOJIOIMJILHUKA,
KOHJTUITHOHEPA.
Omnmcanue CBOMCTB Tell H
TEMI0BBIX SIBJICHUH c
HCIIOJIb30BAHUEM

(bu3nYecKUX BEIUYMH: JaBJICHHUE
rasa,Temreparypa, KoJIu4ecTBO
TEIUIOThl, BHYTPEHHSS YHEPI U,
pabora rasa.

Pemenne pacu€rHbIxX 3a1a4

C SIBHO33JIaHHOM

bu3nuecKoil MoseNbIo

C HUCITI0JIb30BAHUEM OCHOBHBIX
3aKOHOBH (HOPMYIT
MOJICKYJISIPHOW (PU3UKH 1
TEPMOJUHAMUKHU.

Pemenne kaueCTBEHHBIX 3a]1a4

C ONOPOI1 Ha U3yUEHHBIE B pa3zele
«MonexkynspHas

¢uzvka u

TEPMOJUHAMUKA

3aKOHBI,

3aKOHOMEPHOCTH U
buznyecKuesBICHUS.

Pabota B rpynnax npu aHanuze
JIOTIOJTHUTEIbHBIX HCTOYHUKOB
uHpOpMaIIUU IO TEME
IIpoBeneHue JKCIIEPUMEHTA!

HU3MCPCHUC OTHOCHUTEJIbHOU
BJIQ’KHOCTH BO3aYyXaA.

pelieHus
TEOPETUUYECKOMN
po0JIeMbl, HaBBIK
TeHepUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HIEH,
HABBIK YBAKUTEIHHOTO
OTHONICHHS K Uy>KUM
uzesM, oOpMIICHHBIM B
paboTax Ipyrux
ucclienoBareneil, HaBbIK
myOIMYHOTO
BBICTYIUICHUS TIEpe
ayJIUTOpHEN,
apryMEHTUPOBAHMSI U
OTCTaMBaHUA CBOEH
TOYKH 3PCHUS

Mopyns "HIkonpHbII

YPOK

bubmmoreka
HOK
https://m.eds
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da3zoBbIe
MepexXO/Ibl

Ouenka a0COJIFOTHBIX u
OTHOCUTECIIBHBIX MOTPELTHOCTEHN
M3MEPECHHUH (PU3HUYCCKUXBEIIMYNH.
N3yuenue cBONCTB
HACBIIIICHHBIXIIAPOB,

CIoco00B U3MEPECHHUS

BJIQKHOCTH

Habnronenue kumnenus npu
IMOHMKCHHOM JIaBJICHUU,
HarpeBaHUsIU TJIABJICHUS
KPUCTAJUTMYECKOTO BEIIECTRA.
OObsicHEHHE TPUHLIUIIOB
JIEHCTBUS U YCIOBUI
0€301IaCHOr0 UCIIOJIb30BaHUIB
MMOBCEIHEBHOM KU3HU
TUTPOMETPA, ICUXPOMETPA,
KaJIOPUMETPA.

N3yuenne TeXHOIOTHIA MTOTyYeHUs
COBPEMEHHBIX MaTEPHAIIOB, B TOM
YUCJIICHAHOMATEPHUAJIOB.

Pemenue pacu€THpIX 3a1a4

C SIBHO3aJJaHHOM

(bu3nyecKoil MOAEINbIO

C UCIIOJIb30BaHUEM
YPaBHEHUATEIIOBOTO

OanaHca.

Pemenne xauecTBEHHBIX 33124

C OMOPO Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKHE
SIBIICHHUS 10 TEME.
Pacnio3naBanue pusnaeckux
SIBIICHUWB yU4eOHBIX OMBITAX U

Nuannyuposanue u
HOJIIEPIKKA
HCCJIEJIOBATEIbCKOM U
MPOEKTHOM
JESTEIbHOCTH
IIKOJBHUKOB B paMKax
peau3anyu UMu
pa3paboTaHHBIX
IIPOEKTOB, YTO JACT
HIKOJIbHUKAM
BO3MO>XHOCTh
pPUOOPECTH HABBIK
CaMOCTOSITENILHOTO
peleHus
TEOPETUYECKOMN
poOJIEMBbI, HABBIK
TeHEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HIEH,
HaBBIK YBAKUTEIHHOTO
OTHOMICHHUS K Uy>KUM
uziesM, opOpMIIEHHBIM B
paboTax Ipyrux
HCCIIeIOBATeNIei, HABBIK
yOJIMYHOTO
BBICTYIUICHUS NIEpe]
ayIUTOpHEN,
apryMEHTUPOBAHHUS U
OTCTaMBaHUs CBOEH
TOYKHU 3pEHUs

00.ru/7f41bf
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OKpPY’KaIOIlEeH KU3HU:
nedopMarust TBEPIBIX TEI,
HarpeBaHue M OXJIaXKJICHHUE Te,
W3MEHEHHUE arperaTHbIx
COCTOSIHUM

BEIIIECTBA U OOBSICHEHHE X HA
OCHOBE3aKOHOB U (hopMy
MOJICKYJIAPHOH (DU3UKH.
Hcnons3oBanne
WH(pOpPMaITMOHHBIX

TEXHOJIOTHH 115 TTIONCKA,
CTPYKTYpHUPOBAHHSI,
WHTEPIPETALMH U PECTABICHUS
WH(pOpMaIUK IPH TOATOTOBKE
COOOILIEHUI O IPUMEHEHUHU
3aKOHOB MOJIEKYJIIpHOU (pU3UKU U
TEPMOJIMHAMHUKH B TEXHUKE

M TEXHOJIOTHIX

Hroro no pazneny

Paznea 4. JIEKTPOJANHAMUKA

DJIeKTpOCTaT
uKa

4.1

24

10

[TpoBenenue HKCIIEPUMEHTA:
U3MepeHue AIEKTPOEMKOCTH
KOHJICHCATOpA.

Or1enka a0COIIOTHBIX n

OTHOCHUTEIBHBIX MOrPEMTHOCTEN
U3MepeHNil PU3NIECKIXBETUYHH.
W3yuenne nprHINIIOB
JIEUCTBUSIDIIEKTPOCKOIIA,
AIEKTPOMETpA,

KOHJIEHCATOopA.

N3ydenune npuHUUIIOB 1EUCTBUS

Monynp "lIkonbHbIH

YPOK
[IpuBneuenne BHUMaHUS
IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIE€KTY
M3Yy4aeMbIX Ha ypoKax
SBJICHUM, OPraHu3alusl UxX
paboThI ¢ moJy4aeMoil Ha
YPOKE COLMAJIBbHO
3HaYMMOH HH(popMaIen
— MHUIIMMPOBAHUE €€
o0cCyXeHus,

bubnunoreka
ILHOK
https://m.eds
00.ru/7f41bf
72
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U YCJIOBUI O€3011acCHOTO
MIPUMEHEHHUSB TPAKTUYECKON
JKU3HH,

KOMMPOBAJIBLHOTIO anmapara,
CTpYHHOTONPUHTEPA.
PaccmoTtpenue ¢puzndeckux
OCHOBAHUMNAJIEKTPOCTATUUECKON
3aIATEI U 3a3¢MJICHUS
AIEKTPONPUOOPOB.

Pemenue pacu€THpiX 3a1a4

C SIBHO3aJaHHOM

(U3UYECKON MOJIENBIO

C UCIIOJIb30BAaHUEM OCHOBHEBIX
3aKOHOBHU (OPMYIT
AIEKTPOCTATUKH.

Pemenre xauecTBEHHEBIX 3314
C OIIOPOY Ha U3YYCHHBIE
3aKOHBI,3aKOHOMEPHOCTHU

U GU3NYECKUE STBICHHUS
AIEKTPOCTATUKHU.
Pacno3naBanue usnueckux
SBIICHUWB y4eOHBIX OMBITAX U
OKPY’KaroIlle! KU3HU:
ANEKTPHU3ALHUS TEll,
B3aMMO/ICHCTBUE 3apsII0B U
00BACHEHNEHX Ha OCHOBE 3aKOHOB
u popmyn

ANEKTPOCTATUKHU.

Ornucanne U3y4eHHbIX CBOMCTB
BEIIIECTBA U DJIEKTPUUECKHUX
SIBIICHUIC UCOJIb30BaHUEM
(bU3HYECKUX BEIUYHH:

BBICKA3bIBAaHHS
YUYaIIUMHUCS CBOETO
MHEHHUS I10 €€ MOBOJY,
BBIPAaOOTKH CBOETO K HEl
OTHOUICHUS;
-HCTIOJIb30BAHUE

BOCIIMTATCIbHBIX
BO3MOXHOCTEH
coJiepKaHusl y4eOHOTO
npeaMeTa yepes
JIEMOHCTPALUIO IETAM
PUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOTO
TIOBEJICHHUSI, TIPOSIBIICHUS
YeJI0BEKOII00Us U
00pPOCePICIHOCTH,
yepe3 moa0op
COOTBETCTBYIOLIUX
TEKCTOB JJIsl YTCHUS,
3a/1a4 JIsl perieHus,
MPOOJIEMHBIX CUTYaIUi
JU1s1 0OCYXJIeHHs B
KJiacce




AIEKTPUYECKUH 3aps,
HANPSHKEHHOCTh
AIEKTPUYECKOTO IO,
MOTEHLINAJ, Pa3HOCTh
IIOTEHIINAJIOB,

BIEKTPOEMKOCTb.

AHnanu3 pusnyeckux
MPOLECCOB USABJIEHUN C
HCII0JIb30BaHUEM

(U3HYECKUX 3aKOHOB:

3aKOHa

COXPaHEHHUS IEKTPUUECKOTO
3apsana,3akoHa Kyiona.

Pabora B rpynmnax npu aHaiuze
JIOTIOJIHUTEIbHBIX HCTOYHUKOB
WH(pOpMAIUU U TOATOTOBKE
COOOIIEHUIO MPOSIBJICHUU 3aKOHOB
ANEKTPOCTATUKUB OKPYKAIOIIEH
JKU3HU ¥ IPUMEHEHUH

UX B TEXHUKE

4.2

ITocTossHABIHN
BJIEKTPUYECK
uit Tok. Toku
B Pa3JIM4YHBIX
cpenax

12

[IpoBeaeHmne s3KcrepuMeHTa:
W3y4eHUEe CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB;
n3mepenne JJIC nucrouHuka Toka
Y €TOBHYTPEHHETO
COTPOTHBIICHUST; HAOIIOICHUE
ANEKTPOJIU3A.

OreHka a0COJTIOTHBIX u
OTHOCHUTEJIBHBIX MOTPEUTHOCTEH
U3MepeHNil PU3NIECKIXBETUYHH.
OO0bsicCHEHHE TIPUHIIATIOB

JIEUCTBUS NYCIIOBHI

Mogyns "HIkoabHbII

ypok"
[IpuBnedyeHue BHUMaHUS
IIKOJHLHUKOB K
LIEHHOCTHOMY aCIEKTY
M3Yy4aeMbIX Ha ypoKax
SIBIICHUM, OpraHU3aIMs UxX
paboTHI ¢ TOTyyaeMol Ha
YPOKE COLUaIbHO
3HauYMMOM nHpopmanuen
— UHUIIUMPOBAHUE ee
o0cyxIeHus,

bubnunoreka
HOK
https://m.eds
00.ru/7f41bf
72
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0€301acHOro0 MPUMEHEHUs
amIepMeTpa, BOIbTMETpa,
peocTaTa,uCTOYHUKOB TOKA,
ANIEKTPOHArPEBATEIbHBIX U
AIEKTPOOCBETUTEIBHBIX
puOOpoB, TEpPMOMETPA
CONPOTHUBIICHHUS, BAKYYMHOTO
J1oAa, TEPMUCTOPOB U
boTOpE3UCTOPOB,
MOJIyITPOBOTHUKOBBIXIMO/IOB,
raJlbBaHUKH.

Pemenne pacu€rHbIxX 3a1a4

C SIBHO3aJIaHHOM

buznuecKoil MOAENbI0

C MCHOJIb30BaHUEM OCHOBHBIX
3aKOHOBU (hOPMYII TEMBI
«TocTosiHHBIN
DIEKTPUYECKUI TOK».
Pacnio3naBanue puznueckux
SIBJICHUIB y4€OHBIX OTBITAX U
OKpYKaroleun

YKU3HU: DJIEKTpUYECKast
IIPOBOAMMOCTB,TETIIIOBOE,
CBETOBOE, XMMHUYECKOE,
MarHUTHOE JIEMCTBHUS TOKA.
AHanu3 3eKTPUYECKUX SBJICHUN
Y TIPOLIECCOB B LIETISIX
MIOCTOSIHHOT'O TOKAc
MCII0JIb30BaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTHU
MIOCJIEI0BATEIBHOTO U
NapajuIeIbHOTOCOEAMHEHUS

BBICKA3bIBAaHHS
YUYaIIUMHUCS CBOETO
MHEHHUS I10 €€ MOBOJY,
BBIPAaOOTKH CBOETO K HEl
OTHOUICHUS;
-HCTIOJIb30BAHUE

BOCIIMTATCIbHBIX
BO3MOXHOCTEH
coJiepKaHusl y4eOHOTO
npeaMeTa yepes
JIEMOHCTPALUIO IETAM
PUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOTO
TIOBEJICHHUSI, TIPOSIBIICHUS
YeJI0BEKOII00Us U
00pPOCePICIHOCTH,
yepe3 moa0op
COOTBETCTBYIOLIUX
TEKCTOB JJIsl YTCHUS,
3a/1a4 JIsl perieHus,
MPOOJIEMHBIX CUTYaIUi
JU1s1 0OCYXJIeHHs B
KJiacce




IIPOBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue U3y4eHHbIX

CBOWCTB BEILIECTB U
ANEKTPUYECKUX SBJIICHUIC
UCTIOJIb30BaHUEM (PHU3HUECKIX
BEJIMYMH: 3JIEKTPUUECKUI 3apsij,
cuia

TOKA, 3JIEKTPUUECKOE
HaIPSKEHUE,MIEKTPUIECKOE
COTNPOTHUBIICHUE, PA3HOCTh
noteHimanos, J1C, pabora
TOKa, MOITHOCTb TOKa.
Ucnonp3oBanne
UH(POPMAIIMOHHBIX

TEXHOJIOTHH 115 TTONCKA,
CTPYKTYpPUPOBAHUS,
MHTEPIPETALMH U MPECTaBICHUS
uH(pOpPMaIIUU TTPH MOATOTOBKE
COOO0IIIeHUH 0 MPUMEHEHUN3aKOHOB
MOCTOSIHHOTO TOKA B TEXHUKE U

TEXHOJIOTUAX
Hroro no pazneny 22
PesepBHoe Bpems 2
OBUIEE
KOJIMYECTBO 68
YACOB I10

[TPOTPAMME




11 KJIACC

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Kontpo

JIbHBIE
Bce

padoThI
ro

Paznea 1. JIEKTPOJAUHAMUKA

11

MaruuTtHoe
ToJIe.
DNeKTpOMarHuT
Has UHTYKIUS

11 1

IIpakTHyec
KHe
padoThI

Buanl nesreJLHOCTH

[TpoBeneHme SKCIEpUMEHTA:
U3YYCHUE

MarHHTHOTO TIOJISl KaTyIIKH C
TOKOM;

HCCIICIOBAHUE AEHUCTBUS
MOCTOSTHHOTO

MarHuTa Ha paMKy C TOKOM;
UCCIIeTOBaHHE SIBICHUS
AIIEKTPOMArHUTHOM WHIYKIIHH.
Onenka abCONOTHBIX U
OTHOCHUTEIIBHBIX
MIOTPEIHOCTEN U3MEPEHUN
buznyecKux

BEJTMYMH.

OObscHeHrEe TPUHIIUIIOB
JIEVCTBUA U

ycIoBUii 6€30MacHOTO
MIPUMEHEHUS

MTOCTOSTHHBIX MarHUTOB,
AJICKTPOMArHUTOB,
JJIEKTPOIBUTATEIIS,

Peamuzanus
BOCIIMTATEIbHOIO
NMOTEHIHAJIA YPOKA
(BuabI 1 popMbI
AesITeJIbHOCTH)

Mopyns "lIkonsHbIH

ypOK"
Ycranosinenue

JIOBEPHUTEIBHBIX
OTHOUIEHUN MEXIY
YUUTEIIEM U €TO
YYCHUKaMH,
CIOCOOCTBYIOLINX
HO3UTUBHOMY
BOCIIPHUSITHIO
y4aIuMHUcs
TpeGoBaHull U TPOCcHO
YUUTEI,
NPUBJICUYCHUIO X
BHUMAaHUS K
o0cyxmaemMoil Ha
ypoke nH(popMaIuu,
aKTUBU3AIMU UX
MIO3HABATEJIbHOM
NesITeIbHOCTH;
noOyxJ1eHue

DJIeKTPOHHBI
e
(undposbie)
oOpa3oBareJl
bHbIE

pecypchl

bubanoreka
HOK

https://m.edso
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YCKOPUTENEH 31EMEHTapHBIX IIKOJILHUKOB

YacTHll, co0uro1aTh Ha YpoKe
MHAYKIIMOHHON IIeuu. OOIIENPUHATBIE HOPMBbI
Pemenue pacuérHbIx 3a1au IIOBEJICHUS, IIPaBUIIA
Ha NNpUMeHeHue GopMys1 TEMBI 00IIEeHUs CO CTapIIUMU
«MaraurHoe mnose. Y CBEPCTHUKAMH,
DneKTpOMarHuTHas IPUHLIUIIBI y4eOHOU
UHAYKLHS. JUCLUILINHBL U
Pemenne kauecTBEHHBIX 3a7a4 camMoOpraHu3aluu

C OIOpOM HA U3YYEHHBIE 3AKOHBI,

3aKOHOMEPHOCTH U
dusnyecKkre IBICHUS

TeMbl «MarHuTHoe NoJe.
DneKTpOMarHuTHast
UHYKLHS.

Omnpenenenye HarpaBiICHUs
BEKTOPaUHIyKIIUU
MarHMTHOTO MO
IIPOBOJHMKA C TOKOM, CHJIBI
Awmrniepau cuibl JlopeHua.
Pacnio3znaBanue usnueckux
SBJICHUNB y4EOHBIX ONBITAX U
OKpYXKaroIle! KU3HHU:
B3aMMOJICIICTBHE MarHUTOB,
AIIEKTPOMarHuTHast
WHIYKLUSA, NEUCTBHE
MarHMTHOTO TOJIs Ha
IIPOBOJAHMK C TOKOM U
JBWKYIIHUICS 3apsi.
AHann3 371€eKTPOMArHATHBIX
SBJICHUIC UCIIOJIb30BaHUEM
3aKOHa




Hroro no pasneny

11

3IEKTPOMATHUTHOMN
uHaykuuy. OnucaHue
WU3y4YEHHBIX CBOWCTB

BEILIECTB Hu
AJEKTPOMATHUTHBIX
SIBIICHUM C
HUCII0JIb30BaHUEM

(I)I/ISI/I‘ICCKI/IX BCJIIMYWH: HHAYKIUA
MAarouTHOTIO I10JIsA, CUJia AMnepa,

cuna JlopeH1ia, UHIYKTUBHOCTh
KaTYIIKH, SHEPTus
AIEKTPUUYECKOTO U MAarHUTHOTO
ToeH

Pa3nea 2. KOJIEBAHUSA U1 BOJIHBI

Mexannueckue
u

2.1
3JIEKTPOMATHUT

HblE KoJeOaHus

HccenenoBanue nmapameTpon
KoJsiebaTenbHOM CUCTEMBI —
NepHuoa, 4acTOThI,
aMIUTATYIbI U (ha3bl

KoJIeOaHMIt

(MpyXMHHBIA W/unn
MaTeMaTU4YeCKUi

MAasiITHUK).

Habmonenue 3aTyXarolux
KoJIeOaHMIA. HccnenoBanue
CBOICTB BBIHYKJICHHBIX
KOJICOaHHIA.

Habmoienue pesonanca.
IIpoBeaeHne SKCIIEpUMEHTA:
HCCIIEI0BAHUE 3aBUCUMOCTH

Mopyns "HIkonpHbII

ypok"
IIPUMEHEHHE Ha YPOKE
UHTEPAaKTUBHBIX (POpM
paboOThI yyaIuxcsi:
UHTEJJIEKTYaJIbHBIX UTD,
CTUMYJIMPYIOIIHNX
MO3HABATEJIbHYIO
MOTHBALINIO
HIKOJIbHUKOB;
JUAAKTHYECKOI 0 TeaTpa,
I/I€ IOJTy4YE€HHBIE Ha
YPOKE 3HaHUs
OOBITPBIBAIOTCS B
TeaTpaIbHbIX
MTOCTAaHOBKAX;
JUCKYCCHI, KOTOpBIE

bubaunoreka
HOK

https://m.edso
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nepuoaaMabix KoyieoaHuit
rpysa Ha HUTH

OT JIJIMHBI HUTH U MacChl
rpy3a; UCCIIEIOBAaHUE
MIEPEMEHHOTO TOKAB

LEMHU U3

IIOCJIEI0BATEIBLHO
COEMHEHHBIX KOHAEHCATOPA,
KaTyLIKWHA PE3UCTOpa.
Ouenka a0COIOTHBIX

OTHOCHUTEJIbHBIX TOTPEIIHOCTEH
U3MepeHuit buznyeckux

BEJIMYHH.
OOBsiCHEHHE TTPUHITAIIOB
JIEACTBUS LYCIOBHI
0€301acHOro0 MPUMEHEHUS
ANEKTPUUYECKOTO 3BOHKA,
reHepaTopanepeMeHHOro
TOKa, JUHUMN

3JIEKTpoIepeiay.

Pemenune pacu€rHeIX 3a1a4 ¢
SIBHO 33JJaHHON (PU3NYECKOM
MOCIIBIO

C UCIIOJIb30BaHUEM OCHOBHEIX
3aKOHOBU (opMy1I,
OIKCHIBAIOIINX MEXaHUYCCKHUE
1 DJIEKTPOMArHUTHBIE
KoJICOaHHS.

Omnwncanue

MEXaHHYECKUX U
AIEKTPOMArHUTHBIX
KoJIeOaHMIC

JAFOT YYaIIuMCs
BO3MO>XHOCTh
nproOpeCTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JI1aJIora; rpyInnoBoOu
paboThI WK pabOTHI B
napax, KOTOpbIe yJar
IIKOJIHHUKOB KOMaHTHOM
pabote u
B3aUMO/ICHCTBHIO C
JIPYTHMH JCThMH,
-BKJIFOYCHHE B YPOK
UTPOBBIX MPOIIEAYD,
KOTOPBIC IOMOTAtOT
HOJIePIKATh
MOTHUBAIIHIO JIETCH K
TIOJTYYCHHUIO 3HAHUH,
HATAKUBAHUIO
MTO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOIIIEHWH B KJ1acce,
MOMOTal0T
YCTaHOBJICHHUIO
no0poXxkenaTeTbHOU
aTMochepsl BO BpeMs

ypoKa




2.2

MexaHuueckue
H
3JIEKTPOMATHUT
HBIC BOJIHBI

HCITOJIb30BaHUEM
(U3NYECKUXBETNYHH:
MIEPHOJ] M YacTOTa
KoJIeOaHMi,
amIuiaTyaa u aza
KoJieOaHu, 3apsia U
CHJIa TOKA

B FrapMOHUYECCKUX
AEKTPOMArHUTHBIX
KoJIeOaHMSX.

Pemenne kauecTBEHHbBIX 3314
C OIIOPOM HA U3yYEHHBIE
3aKOHBI,

3aKOHOMEPHOCTH,
OIKCHIBAOLIE

MEXaHUYECKUE U
3JIEKTPOMAarHUTHbIE
Kosie0aHusl.

Pabota B rpynmnax npu
TUTAHUPOBAHHH, TPOBEICHUH U
MHTEpIpeTalu Pe3yJIbTaTOB
OTIBITOB, U aHAIIU3e
JIOTIOJTHUTEIILHBIX ICTOYHUKOB
uH(pOpMaLUU IO TEME

Nzyuenune obpazoBanus Mopyns "lIkonsHbII
Y pacIpOCTpaHEHHUs ypok"

MOTIEPEYHBIX U [Ipumenenue Ha ypoke
IIPOJOJIBLHBIX BOJIH. UHTEPAKTUBHBIX (HOpM
HaGntonenue orpaxeHus paboThl ydaIuxcs:

1 IIPEJIOMIICHNA, WUHTEJUIEKTYaIIbHBIX
MHTEPQEPeHIIH U WTP, CTUMYJIMPYIOIIUX

T pakuu

bubnuoreka
LHOK
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MEXaHUYECKUX BOJIH.
Habnronenue cBs31 TPOMKOCTH
3BYKa UBBICOTHI TOHA C
aMIUTATYJ0N 1

4acTOTOM KOJIeOaHui,
3BYKOBOTOpPE30HAHCA.
UccnenoBanue cBOMCTB
AIIEKTPOMArHUTHBIX BOJIH:
OTpakKeHHE,IIPeIOMIICHUE,
MOJISIpU3aIus,

nudpakius, nHTepdepeHIIns.
W3ydeHue ycaoBuil U3TydeHUs
AIIEKTPOMArHUTHBIX BOJIH,
B3aUMHONOPHUEHTALINH
BeKkTOpOB E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
W3yueHune npuMeHeHus
3JIEKTPOMAarHUTHHIX BOJIH B
TEXHUKE UOBITY.

OOBsiCHEHHE TPUHIIUIIOB
JIEHCTBHSI NYCIIOBUI
0€301acHOr0 MPUMEHEHHUS
MY3bIKaJIbHbBIX
WHCTPYMEHTOB,
YJIBTPa3BYKOBOM
JTMarHOCTUKU

B TEXHUKE U ME/IUITUHE,
panapa, paaAuonpuéMHIKa,
TEJIEBU30pPa, AHTEHHBI,
tenedona, CBU-neun.
Pemenue pacu€THbIX U
Ka4eCTBEHHBIX33/1a4 C ONIOPOH

II03HABATEJIbHYIO
MOTHBALIUIO
LIKOJIbHUKOB;
JUIAKTHYECKOTO
TeaTpa, rae
IIOJIy4YEHHBIE HA YPOKE
3HaHUS OOBITPBIBAIOTCS
B T€aTpPaIbHBIX
IIOCTAHOBKAX;
JUCKYCCUI, KOTOPbIE
JAI0T yJyaliuMes
BO3MO>KHOCTb
nproOpecTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIAAJIora; TPYIIOBOM
paboThl UK pabOTHI B
napax, KOTopble y4ar
IIKOJIbHUKOB
KOMaHJHOH paboTe u
B3aUMOJICUCTBHIO C
JPYTUMH JETbMU




2.3

OnTtuka

10

Ha U3y4YECHHBIC 3aKOHBI

¥ 3aKOHOMEPHOCTH,
OIMCHIBAOIIIHE
pacnpocTpaHeHHe
MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
UH(POPMAIIMOHHBIX
TEXHOJIOTUH [T TIOUCKa,
CTPYKTYPHPOBAHHS,
UHTEPIIPETalNU U
npeCTaBICHUs HHPOPMALIUU
P MOJITOTOBKE COOOIIEHUI
00 UCTIONIb30BaHUH
AIIEKTPOMArHUTHBIXBOJIH B
TEXHUKE.

VYuactue B IUCKYCCUU

00 3JIEKTPOMarHuTHOM
3arpsA3HEHUHOKpYXKaroei
Cpenpbl.

Pabora B rpynmax npu
TUTAHUPOBAHHUH, TPOBEICHUH U
MHTEPIPETAINN PE3yIIbTaTOB
OTIBITOB M aHAJIN3E
JIOTIOJTHUTEILHBIX HCTOYHUKOB
nH(pOpMaLIUU IO TEME

N3yuenue sBieHus Mopyns "HIkonpHbII

IIOJIHOTO ypokx"
BHYTPEHHETO WNHnnmuposanue u
OTpaXXEHMUsI, Er0 HNOJJIEPIKKA

MMPUMCHCHUA B HCCJIEI0OBAaTEIbCKOMN U

buoOmmoreka
HOK
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CBETOBOJE. IIPOEKTHOMN
N3ydenue monenei NesATeTbHOCTH

MHUKPOCKOI1a, TEJIECKOTIA. ITKOJILHUKOB B PAMKaX
[Tonydenue criekTpa ¢
HIOMOILBIO IPU3MBI U
JU(PPAKINOHHON PEIIETKH.
N3mepenue nokasaresst
IIPETOMJICHUSCTEKIIA.

peanu3aiu UMu
pa3paboTaHHBIX
MPOEKTOB, YTO J1aCT
HIKOJIbHUKaM
BO3MOXHOCTh

HccnenoBanue cBOWCTB

. pruoOPECTH HABBIK
N300paXeHUH B JIMH3aX.

OOBsiCHEHHE IPUHLIUIIOB CaMOCTOATCILHOTO
JIEACTBUS LYCIOBHI PCIICHHA _
0€30I1aCHOr0 IPUMEHEHUS TCOPETUICCKOU

OUKOB, JIyIIEI, npoOJIeMbl, HaBBIK
doroannapara, TeHEPUPOBAHUS U
NPOEKIMOHHOTO anmapara, oopmieHHs
MHKPOCKOIIa, TeJIECKOIa, COOCTBEHHBIX HIEH,
BOJIOKOHHOWONTHKH, HaBBIK YBOKUTEIHHOTO
APaKIHOHHOM PeImETKH, OTHOWICHHS K YyKUM
TOJIAPOUAA. uziesM, 0popMIIEHHBIM

Pemenne pacuérHpIx

3a7a4 ¢ SBHO3aJaHHOU
(bu3nyecKoil MOJEINbIO

C UCITI0JIb30BAHUEM OCHOBHBIX
3aKOHOBHU (opMyI
r€OMETPUYECKOM ONTUKH.
IToctpoeHue u onucanue

B paboTax Apyrux
HCCaeI0BaTeNIe,
HaBBIK MTyOJIMYHOTO
BBICTYIUICHUS NIEpe]
ayIUTOpHEN,
apryMEeHTHPOBAaHUS U

H300pakeHU,CO31aBaEMOT0 OTCTaMBAHHSA CBOEH
TJTOCKUM 3€pKajioM, TOHKOU TO9KH 3pCHUA
JIMH30M.

Paccmorpenue

npeesion




MIPUMEHUMOCTHU
r€OMETPUYECKON

OIITHKH.

PacnioznaBanue pu3znveckux
SIBJICHUMB OIThITAX U
OKpYKaIoIIeH >KU3HU:
IIPSAMOJIMHENHOE
pacnpocTpaHEHUE CBETA,
OTpakeHue, MpeJoMIICHUE,
unTepdepenims, tudpaxuus
u

MOJISIpU3AIs CBETA, TUCIIEPCHUs
CBeTA.

N3yuenune ycnoBuit
HaOJIFONEeHUS

MaKCUMYyMOB U

MHUHUMYMOB

B MHTEep(epEeHIIMOHHOM
KapTHUHE OT JIBYX

cuH(pa3HbIX

KOTE€PEHTHBIX

HCTOYHUKOB.

VYcnoBue HaOII0ICHUS
IJIaBHBIXMAaKCUMYMOB

MIpU NaJCHUHN
MOHOXPOMaTHYECKOTO

cBeTa

Ha TU(PAKIIUOHHYIO PEIIETKY.
AHanu3 onTHYeCKHUX SIBICHHI
C HCIIOIL30BaHUEM

3aKOHOB: 3aKOH
IIPSIMOJIMHEHHOT O




pactpocTpaHEHUSCBETA,
3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI MPEITOMIICHHUS
CBeETA.

Onucanue ONTHYECKUX
SIBIICHHIIC
HCIO0JIb30BaHUEM
buznUecKux

BEJIMYMH: (DOKYCHOE PACCTOSIHHE

u
OIITHYCCKasA CuJjia JIMH3bI

Hroro no pazneny

24

Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OcHOBEI
crnernuaibHON
3.1 TEOpuun
OTHOCHUTEJIBHOCT
51

Pemrenne xauecTBEHHBIX 3a71a4
C OIIOPOY HA U3YYECHHBIE
noctynateiCTO.
Hcmons3oBanne
MH(OPMaLMOHHBIX
TEXHOJIOTHH 115 TTONCKA,
CTPYKTYpUPOBaHUS,
WHTEpIPETAINH U
npecTaBiIeHus] HHPOpMaIiu
MIPH MOATOTOBKE COOOIICHMIA
0 rpaHuUIaX MPUMEHUMOCTH
KJIaCCHYECKOM

MexaHuku u ocHoBax CTO

Mopyns "lIkonsHbIH

ypox"
[IpuBneyeHne BHUMaHUS
HIKOJIbHUKOB K
[IEHHOCTHOMY aCIEeKTy
M3y4aeMbIX Ha ypOKax
SABJICHUWA, OPTaHU3ALMS
uX paboThI €
MOJIy4aeMoil Ha ypOKe
COIIMAIbHO 3HAUMMOM
uH(popmanuen —
WHULIUUPOBAHUE €€
o0cyXIeHus,
BBICKA3bIBAaHUS
YYaIUMHCS CBOETO
MHEHHS TI0 €€ TTOBOJY,
BBIPAOOTKH CBOETO K HEl
OTHOIIICHUS,

bubanoreka
HOK
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-ACIIOJIb30BAHNE
BOCIHUTATEIbHBIX
BO3MOKHOCTEMN
coJiepKaHusl y4eOHOro
npeaMeTa uepes
JIEMOHCTPALIUIO JETAM
IpUMEpPOB
OTBETCTBEHHOTO,
TPaXkTaHCKOTO
MIOBEJICHHS,
MPOSIBIICHUS
YeI0BEKOMI00US U
n00pOCepIeYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIINX
TEKCTOB JJIsl YTCHHUS,
3aJa4 ISl pelIeHus,
pOOJIEMHBIX CUTYalUi
U1 O0CYXKJIEHHs B
KJiacce

Hroro no pazneny

Paznen 4. KBAHTOBASA ®U3UKA

4.1

OJIEMEHTHI
KBAHTOBOU
OIITHUKH

Habnronenue potorddexra
Ha YCTaHOBKE C [IMHKOBOM
mnactuHou. McecnegoBanue
3aKOHOB BHEIIIHETO
dboTtorddekra.

OOBsICHEHHE OCHOBHBIX
MPUHIIMTOBAEHCTBUSA

Monynp "HIkonbHbIN

"

YPOK
HpI/IBJ'Ie‘—IeHI/Ie BHUMaHUA

IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIeKTy
M3Yy4aeMbIX Ha ypoKax
SBJICHUM, OpraHu3alus
UX paboTHI €

bubaunoreka
LHOK
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TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (POTOSJIEMEHT,
(boToIaTUNK,COTHEYHAS
Oarapesi, CBETOAHO/; U
YCIIOBUH MX O€30MMacHOTO
IPUMEHEHUSB IPAKTUYECKOM
KHU3HH.

Pemenne pacu€rHbix

3a/1a4 C IBHO3aJaHHOMI
(bu3nIeCKOil MOIEITBIO

C UCIOJIb30BAHNEM OCHOBHBIX
3aKOHOBHU (hOpMYJI KBAHTOBOM
OIITHKHU.

Pemenue kauecTBEHHBIX 3a7a4
C OIIOPOH Ha U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM
ontuku.Pacno3naBanue
bu3nUecKux SBICHUN

B YUEOHBIX OIbITaX:
¢dotornexkrpuyeckuii 3¢ ek,
CBETOBOEJIaBJICHHUE.

Onucanue W3y4eHHbIX
KBAaHTOBBIXSBIICHHIA 1
MIPOIIECCOB

C MCNOJIb30BaHUEM (PU3NUECKUX
BEJIMYMH: CKOPOCTh
AJIEKTPOMarHUTHBIXBOJIH,
JUIMHA BOJIHBI U YaCTOTAa CBETA,
SHEPrus U UMIYJIbC GOTOHA

MOJIy4aeMoM Ha ypoKe
COLMAJIbHO 3HAYMMOM
uHpopmanuen —
WHUIIUUPOBAHUE €€
o0cyXIeHuMS,
BBICKA3bIBAHUS
yUYalIMMHCS CBOETO
MHEHHS 110 €€ TIOBO1Y,
BBIPA0OTKH CBOETO K Hell
OTHOIICHHSI,
-HCTIOJIb30BaHUE

BOCTIMTATEIIHLHBIX
BO3MOKHOCTEMN
coJiepKaHusl y4eOHOTO
npeaMera yepes
JIEMOHCTPAIIHIO JCTIM
IPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBEJICHUS,
TIPOSIBIICHUS
YeNOBEKOMIO0US U
T00pOCepIeYHOCTH,
yepes noadop
COOTBETCTBYIOIINX
TEKCTOB JIJIS1 YTCHUS,
3aJ1a4 JUIs peIICHMsI,
MPOOJIEMHBIX CUTYyalUl
JUIs1 OOCYXKJIEHHS B
KJlacce




4.2

Crtpoenue
aroma

N3yuenue MOJIENHU OInbITa
Pesepdopna.

[IpoBeneHme sKCrIepUMeHTa

0 HaOJIOJCHUIO JMHEHYaToro
cnektpa.OneHka abCOoNMIOTHBIX U
OTHOCHUTEIIBHBIX TOTPEIIHOCTEH
U3MEepeHuit buznyeckux
BEJIMYUH.

W3ydenue monenu aroma:
TomcoHa, naaHeTapHOM

MOJIETN aTOMa, MOJIENH

aroma bopa.

W3ydeHue ciekTpa ypoBHEI
SHEPruuaToMa BOJIOpOa.
OOBbsiCHEHHE IPUHITUIIOB
JIEUCTBUS U YCIOBUI
0€301MacHOro NPUMEHEHUS
CIEKTPOCKOIIA, Ja3epa,
KBaHTOBOTOKOMIIBIOTEPA.
Pemmenne kauecTBEHHBIX 33124

C OMOpOM Ha

W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U

buznueckue

sBreHus o Teme «CTpoeHue
atomay». Pacrio3HaBanue
(MBUYECKUX SBIICHUIB

y4eOHBIX OIbITAX:
BO3HUKHOBEHHWE JTMHEHYATOTO
CTIEKTpa H3ITYUSHHSI.

AHann3 KBaHTOBBIX MTPOIIECCOB U

Moayns "lIkonbHbBIM

ypox"
Nuannuuposanue u

HOJIIEPIKKA
HCCJIEZIOBATEIbCKOM U
MPOEKTHOM
JEeSTEIbHOCTH
IIKOJILHUKOB B PaMKax
peanu3anui UMu
pa3paboTaHHBIX
IPOEKTOB, YTO AACT
IIKOJIEHUKAM
BO3MO>XHOCTh
pUOOPECTH HABBIK
CaMOCTOSITENILHOTO
peleHus
TEOPETUYECKOMN
pOOJIEMBI, HABBIK
TeHEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HIEH,
HaBBIK YBAKUTEIHHOTO
OTHONICHHUS K Uy>KUM
uzaesiM, 0pOpMICHHBIM
B paboTax Apyrux
HCCIIe0oBaTeIICH,
HaBbIK TyOJIMYHOTO
BBICTYIIJICHUS TIEpe/T
ayIUTOpHEN,
apryMEHTUPOBAHHUS U

buoOmmoreka
HOK
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SIBJIEHUU C UCIIOJIL30BAHUEM
nocrynaroB bopa

OTCTaWBaHUs CBOEU
TOYKH 3PEHUS

4.3

ATOMHOE SApPO

N3yuenue 3kCepuMeHTOB,
JIOKa3bIBAIOLINX CJI0KHOCTb
CTPOECHUSIATOMHOTO sA]Ipa.
HccenenoBanue Tpekos
4acTHI] (110 TOTOBBIM
dboTorpadusam).

N3yuenune saepHbIX CUll,
AIEPHBIXpEaKII

CHUHTE3a U pacraja,
TEPMOSIEPHOTO CUHTE3A.
N3yuenue HyKJIOHHOMN
moenu siapal eiizenoepra-
NBaneHnko.

OO0mbsicHeHHE

YCTpOMCTBA U
IIPUMEHEHHUS

JI03UMETPa, KaMepbl
Bunbcona, simepHoro
peakTopa, aTOMHOU
OOMOBI.

Pemenue 3amau ¢ onopou

Ha MMOJTYYCHHBIC 3HAaHM, B T.4.

0 3apseu MacCOBOM YHUCIIE
anpa.
PacnioznaBanue Gpuznyeckux

SIBJICHUIB yqe6HBIX OIIbITaX U B

OKPYXKaroIIeH )KU3HU:

CCTCCTBCHHAA U UCKYCCTBCHHAsA

pPaanOaKTUBHOCTE.

Monayns "IkonbHbBIM

ypox"
Nuannuuposanue u

MOJJIePKKa
HCCIIEIOBATENILCKON U
IIPOEKTHOMN
JEeSTENIbHOCTH
HIKOJILHUKOB B PaMKaXx
peanuzalnuu UMu
pa3paboTaHHBIX
MIPOEKTOB, YTO J1aCT
HIKOJIbHUKAM
BO3MOXKHOCTh
pruoOPECTH HABBIK
CaMOCTOSITEIIbHOTO
pelieHus
TEOPETUYECKON
po0OJIeMbl, HaBBIK
TE€HEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HJICH,
HAaBBIK YBOKUTEIHEHOTO
OTHOIIIEHUS K UYKHUM
uzaesiM, 0OpMIICHHBIM
B paboTax Apyrux
HCCeIoBaTeIeH,
HABBIK MYOJINYHOTO
BBICTYIUICHUS TIEPE]T

bubanoreka
HOK
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Onucanye KBaHTOBBIX
SIBJIEHUW W TIPOLIECCOB C
HCITOJIh30BaHUEM (PU3UUECKUX
BEJIMYMH: TIEPUOJ]
noJjypacmnajaa, SHeprus CBsizu
ATOMHBIXSIED, 1e(HEKT MaCChI
sapa.

AHanu3 npoueccoB u
SIBIICHHUH C

HCITOJIb30BaHUEM

3aKOHOB U

MOCTYJIATOB: 3aKOH
COXpaHEeHUst

ANEKTPUIECKOTO

3apsiaa, 3aKOH

COXpaHEeHUst

MacCOBOI'0O YHCIIa,
noctynatsl bopa,

3aKOH

PaIOAKTUBHOTO

pacrniaja.

Yyactue B paboTe Kpyrioro
cTona

«DyH1aMeHTabHbIE
B3auMoaercTBuA. EnuacTBO
(bu3nYECKOI KapTUHBI MUPAY.
Hcmons3oBanne
MH(OPMaLIMOHHBIX
TEXHOJIOTHH JIJIs IIOKCKA,
CTPYKTYpHUPOBAHUS,
MHTEpIpEeTau U
npecTaBiIeHus] HHPOpMaIK

ayIUTOpUEN,
apryMEHTHPOBAaHMs U
OTCTauBaHUs CBOEH
TOYKH 3PEHUs




IIPU TIOJITOTOBKE COOOIICHH O
MIPUMEHEHUNU3aKOHOB
KBAaHTOBOU (PU3HKHU B TEXHUKE
M TEXHOJOTHAX, SKOJIOTHIECKUX
aCIEeKTax SACPHON YHEPTEeTUKH

Hroro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DneMeHTbI
aCTPOHOMHUU U
acTpo(U3HUKH

15

IToaroroBka cooOIeHu 00
ATamnax pa3BUTHUA
aCTPOHOMHUH, O TIPUKJIATHOMHU
MHPOBO33PEHUYECKOM
3HAQYEHUH ACTPOHOMHH, O
METOJIaX MOJTY4YEeHUS Hay4YHbIX
ACTPOHOMUYECKUX 3HAHMIA,
OTKPBITHSIX B COBPEMEHHOM
aCTPOHOMHUH.

N3yuenne cOBpeMEHHBIX
MPEACTABICHUH O
MIPOUCXOXKICHUH U
spommonuu CoHIIA B 3BE3].
W3ydeHne TUTIOB TralakTHK,
paZvoraJakTUK U KBa3apoB.
N3yuenne nBuxeHus
HEeOECHBIX TeJl, IBOIIOLINHI
3BE34 1 BeceneHHol,
MIPOIIECCOB, MTPOUCXOAIINX B
3BE3/1aX,B 3BE3HBIX
cHucTeMax,

B MEXTAJIAKTUYECKOM Cpejie,
MacCIITaOHOU CTPYKTYpPHI
Bcenennoii. O0bsacHeHUE

Mopyns "lIkonsHbII

ypox"
[IpuBneyeHne BHUMaHUS
HIKOJILHUKOB K
LEHHOCTHOMY aCHEKTy
M3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3anus
UX pabOThI ¢
II0JIy4a€MOU Ha ypOKe
COLIMATILHO 3HAYUMOM
uHpopmanuen —
WHULIUUPOBAHUE €€
o0cyx1eHus,
BBICKA3bIBAaHUS
yUYalIMMHCS CBOETO
MHEHHUS 110 €€ TIOBOY,
BBIPaOOTKH CBOETO K Hell
OTHOILLICHUS;

-HCII0JIb30BAHNE

BOCIIUTATEIbHBIX
BO3MOKHOCTEHN
coJiepKaHusl y4eOHOTro
npeaMeTa uepes
JIEMOHCTPALUIO IETAM

buoOmmoreka
HOK
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Hroro no pazneny

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

Oo6o0miaromiee
MTOBTOPEHHE

6.1

7

pacupenus BeenenHnoiina
OCHOBE 3aKoHa Xab0a.
[ToaroroBka Kk 00CYXIECHUIO
HEpEeLIEHHBIX TPodsIeM
actpoHomuu.IIposenenue
HaOII0IeHU
HEBOOPYKEHHBIM TJ1a30M

C UCII0JIb30BAHUEM
KOMITBIOTEPHBIX
IIPUIIOKEHUH IS
oTpeeNieH s TOI0KEHUS
HEOECHbIX 0OBEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE3/1UA
CeBepHOro noymapusu
SAPKUE 3BE3/BL.
[TpoBenenune HabMOICHUH B
TeneckonJIyHsl, aHer,
Mneunoro IlyTu.

VY4actue B JUCKYCCHH O
HepelIeHHBIXIpoOIeMax
aCTPOHOMUU

VYyacTue B TUCKYyCCHH O POJIH
(bU3UKNHM aCTPOHOMUH B
pa3ianyuHbIX chepax
NeSITeILHOCTH YeNlOBeKa.
IToaroroska cooOIIEHUHN O
MecTe (hu3ndecKon

PUMEPOB
OTBETCTBEHHOTO,
TPaXKIaHCKOTO
TIOBEJICHHS,
NIPOSIBJICHUS
YeIIOBEKOIIOOUS U
T00pOCePIeYHOCTH,
4yepes moadop
COOTBETCTBYIOLIUX
TEKCTOB AJId UTCHUA,
3aJa4 ISl pelICHus,
pOOJIEMHBIX CHTYallui
IUIs1 OOCYXKJICHHS B
KJacce

Monayns "IIkonbHbBIM

ypoK"
[IpuMeHeHue Ha ypoke

MHTEPaKTUBHBIX (HOpM
paboThI ydaluxcs:
HMHTCJUICKTYAJIbHBIX

buoOmmoreka
HOK

https://m.edso
0.ru/7f41c97c



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

KapTUHBI MUpPaA B PsILY
COBPEMEHHBIX

MpeCTaBICHUI

0 MpHUpoJIE.

BrinonnHeHne yueOHbBIX 3aaHUH,
JIEMOHCTPHUPYIOLIUX OCBOCHHE
OCHOBHBIX ITOHSTHH,
(U3HYECKUX BEIIMYUH U 3aKOHOB
Kkypca pu3nknl0-11 xmaccos

UTP, CTUMYJIUPYIOIINX
II03HABATEJIbHYIO
MOTHUBALUIO
IIKOJIbHUKOB;
JUJIaKTHYECKOTO
TeaTpa, rae
NOJIy4YCHHBIEC Ha YPOKE
3HaHUS OOBITPBHIBAIOTCS
B T€aTPaJIbHBIX
IIOCTAaHOBKAX;
JMCKYCCHM, KOTOpPbIE
JIAI0T yyalluMces
BO3MOXHOCTb
nproOpecTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIMAJIora; TpymnnoBOu
paboThl UK pabOTHI B
napax, KOTOpble yuaT
IIKOJIBHUKOB
KOMaHJHOH paboTe u
B3aUMOJICUCTBHIO C
JIPYTUMH TETHbMHU

Wroro no pazneny 4
PesepBHoe Bpems 1
OBUIEE

KOJIMYECTBO 66
YACOB I10

[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoaudecTBO 9acoB Nara JJieKTpOHHbIe HHpOBbIE
Tema ypoka o0pa3oBaTe/ibHbIE
n/n U3yYeHHUs
Beero KonTposbHbie JlaGopaTtopHbie pecypcbl
padoThI padoThI
O — .
I Hayumie meroxst ossann 1 biiorera LIOK
i A https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Poins 1 MecTo pusnku B
, | S e |
i P ba, https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JESITeNbHOCTU
Jronen
MexaHnn4eckoe JBHKEHUE.
O
3 MZ}I:;IEII:;Z:;::(T TLI;I/I)KCHI/IH 1 bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0c3508
Ilepemerenue, CKOpocTs,
YCKOpEHHUE
4 PaBHOMEpHOE IPAMOJIMHEWHOE 1 bubmuoreka [IOK
JBUKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOycKOpeHHOE 1 bubmmnoreka HOK
NPSIMOJIMHEIHOE JIBHKCHUEC https://m.edsoo.ru/ff0c372e
5 CBobOoaHOe majeHue. Y CKopeHue 1 bubmmoreka [JOK
CBOOOHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
KpuBonnnueiinoe JIBI/DKerIe. BuGmorexa LIOK
7 JIBM>KeHHE MaTEpHUaIbHOW TOUKH 1

10 OKPYKHOCTH

https://m.edsoo.ru/ffO0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

IIpuHLUII OTHOCUTEIBHOCTH
lNanunes. MuepunanbHbie

bub6nmoreka [IOK

8 cucreMbl orcuera. [lepBhlii 3aKOH https://m.edsoo.ru/ff0c3be8
HeroTona
Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cuil. Bropoi bubmmoreka [JOK
3ak0H HproToHAa 115 https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOM TOUKH

10 Tpernii 3axkoH HproToHa 1151 Bu6mmotreka [JOK
MaTepUAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.

11 Cuna T}I)KeCTI;/)I. [TepBas bubmmorexa LIOK

https://m.edso0.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTb

12 Cuna ynpyrocru. 3akoH ['yka. bubnuorexa [IOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument

13 TpeHusi. Cuiia COpoTUBICHUS bubmmnoreka HOK
MIPH JBYDKEHHUH TEJIa B )KUIAKOCTH https://m.edsoo.ru/ff0c3f76
WJIH Ta3e
[TocrynarenbHOE 1
BpalllaTelbHOE ABHKEHUE

14 a0COJIIOTHO TBEPJIOTO TEa. bubmuoreka [IOK
MowmenT cuibl. [1ne4do cubl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCUs TBEPAOTO
Tena
Wmnynbe MaTeprabHON TOYKH, BuGmorexa [IOK

15 CUCTEMBI MaTEPHUAIIbHBIX TOYEK.

Nmnynbec cuibl. 3akoH

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

COXpPAaHCHUS UMITYJIbCA.
PeakxtuBHOEC JABHWXKCHUEC

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTrepualbHOU TOYKU. TeopeMa
00 U3MEHEHUU KUHETUYECKOI
SHEPrUuu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

IToTrenumanpHas SHEPTHUsL.
[ToTrenumanpHast SHEPTUSL yIPYTro
nepopMHUPOBaHHON TPYKUHBIL.
[ToreHmanpHas 3Heprus Teyna
BOJIN3M IOBEPXHOCTH 3eMIIU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIe CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
H3MEHEHHEM MEXaHHYeCKON
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXAHUYECKOU
JSHEpPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

20

JlabopaTopnas padora 1
«HccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM SHepruu Tena Ha
pUMepe PACTHKEHUS
PE3UHOBOTO KI'yTa»

KontpoabHnas pa6ora 1 o reme
«Kunemaruka. J[unamuka.
3aKOHBI COXpaHEHHS B
MEXaHUKE»

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KUHETHYECKOH
TeOpuHu. BpOoyHOBCKOE JIBMKCHHE.

Huddysus

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBHKECHUS U
B3aMMOJCUCTBUS YACTHI]L
BeliecTBa. Mojienu cTpoeHus
ra3oB, JKMJIKOCTEW U TBEPIBIX T

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosaHHas
ABorazipo

24

25

TemnoBoe paBHOBeECHE.
Temneparypa u e€ uzamepeHue.
[IIxana remneparyp Llenscus

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHne MKT

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

27

AOcomtoTHas TemnepaTypa Kak
Mepa CpeIHEN KUHETHYECKOU
SHEPIUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Kraneiipona

3akoH JlanmpToHa. ["a30BbIC
3aKOHBI

bubnmorexa LIOK
https://m.edsoo.ru/ffOc511e

28

JlabopaTopHasi pa6oTa 2
«HccaenoBanye 3aBUCHMOCTH
MEXTy TTapaMeTPpaMU COCTOSHUS
Pa3peKEHHOTO Ta3a»



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

I/Isonpoueccm B HACAJIbHOM ra3c

29 U uX rpaduyueckoe bubmmorexa LIOK
https://m.edsoo.ru/ff0c570e
MpEe/ICTaBICHUE
Buytpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 CrocoObl €€ N3MEHCHHS. bubnuorexa [JOK
KonnyecTBo TerioTsl 1 pabora. https://m.edsoo.ru/ff0c5952
Buytpennsis sneprust
OJHOATOMHOI'0 HJealIbHOTO ra3a
31 Bunsl Terionepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5c36
VY neapHas TEMI0EMKOCTD
32 BemecTBa. KolIm4ecTBoO TEIIOTHI bubnunoreka LIOK
IpU TeIuIonepeaaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
IlepBrIit 3aKOH TEpMOAUHAMHUKHI
33 u eio HpHMeHeHI/IE K " Bubmmorexa IOK
https://m.edsoo.ru/ff0c5efc
M30IpoIieccam
HeoOpaTtumocTs mporieccoB B
34 an/Ip(I))L[e. Bropoit l;atII:OH Bubmmorexa IOK
https://m.edsoo.ru/ff0c6230
TePMOJANHAMUKH
35 [Tpunun nevicreus u KT/ bubmmoteka IIOK
TEIJIOBOI MAaIllMHBI https://m.edsoo.ru/ff0c600a
36 uxa Kapnro u ero KIT/]
37 DKosorunyeckre mpoodaemMbl

TCIIJIOSHCPTCTUKHA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

Oo6o0maromuii ypox

bubnunoreka LIOK

38 M )
«Monexynapnas pusura https://m.edsoo.ru/ff0c6938
OCHOBBI TepMOI[I/IHaMI/IKI/I»
K 0 2
P BuGorera LIOK
yip ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIMHAMUKI
I1 &
© | xongcmcams, Vonapomno BuGanorera LIOK
A A p https://m.edsoo.ru/ff0c63b6
KHUIICHUC
AG
. Ayxa. https://m.edsoo.ru/ff0c64d8
HaCLIH_IeHHBII/I nap
TBépnoe Teno. Kpucramimyeckue
A
2 | et sooraron Keme BuGmorera LIOK
P ) a https://m.edsoo.ru/ff0c65f0
KpI/ICTaJ'IJ'IBI. COBpeMeHHHe
MaTepI/IaJ'IBI
8| Ve o mamenm BuGanorera LIOK
g ’ https://m.edsoo.ru/ff0c6708
Cybnumarus
bubmmoreka IIOK
44 Y o
PABHEHHUE TCILTOBOTO basafica https://m.edsoo.ru/ff0c6820
6] )
45 BEZETpEzii:z;ZZ si1. JIBa BUIa bubmmorexa [IOK
s Al a https://m.edsoo.ru/ffOc6bcc
SHGKTpI/I‘-IeCKI/IX 3apsu1013
46 IIpoBOHMKY, AUDIIEKTPUKHU U bubmuoteka [IOK

MOJIYITPOBOJIHUKH. 3aKOH

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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COXpaHEHUS JIECKTPUUECKOTO
3apsa

BsaumopeiictBue 3aps/10B. 3aKOH

bubnunorexa LIOK

41 Kynoma. ToqetfHHH https://m.edsoo.ru/ffOc6ced
ANEKTPUUYECKUH 3apsijT
Hanpsk€HHOCTD 3J€KTPUUYECKOTO

48 nojs. [IpuHImn cynepno3uiuu bubmuorexa [JOK
AJIEKTPUUYECKUX ToJIeH. JInHuM https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cu

49 ANEKTPOCTATUYECKOTO TOJIS. bubnnorexa [JOK
IMorenuuan. Paznocts https://m.edsoo.ru/ff0c6f00
MTOTCHIINAJIOB
[IpoBOAHMKY U TUANEKTPUKH B

50 ANEKTPOCTATUYECKOM IIOJIE. bubnnorexa [JOK
JInanexTpudeckast https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh

51 OnexrpoémkocTs. Konnencarop Bubmmorexa HOK

https://m.edsoo.ru/ff0c7126

DNeKTPOEMKOCTD TIJIOCKOTO

52 KOHI[;gcaTopa. DHeprus bubnuorexa LIOK

https://m.edsoo.ru/ff0c72c0

3apsHKESHHOTO KOHICHCATOpa
JlaGopaTopnas pa6ora 3

53 "N3MepeHne 3JIeKTPOEMKOCTH
KoHAeHcaropa'
[Ipuniun nercrTBus u

54 IIPUMEHEHNE KOHEHCATOPOB,

KOIIMPOBAJIBHOT'O aIlrapara,



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

CTPYHMHOTI'O IIPUHTEPA.
OneKTpocTaTuYecKas 3aluTa.
3a3eMJIeHHE HIIEKTPOIIpPUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuectBoBaHus. [TocTosHHBIN
ToK. Cnna toka. Hanpsixenue.
Conporunenue. 3akon Oma aJist
y4dacTKa Lenu

56

ITocnemoBarenpHOE,
napajuiesIbHOE, CMEIIAHHOE
COCITMHEHHE IMPOBOTHIUKOB.
JlaGoparopHnas pabora
«/3y4eHue cMenanHoro
COCIMHEHUS PE3UCTOPOB)

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIIHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa y1st TOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOM
uenu. KopoTkoe 3ambIKaHHeE.
JlaboparopHnast pabota
«H3mepenne 3/1C ncrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOc7ae0

59

DIeKTpOHHAas MPOBOINMOCTh
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIIPOTHBIIEHUS METAJIOB OT
TEMIIEPATYPHI.
CBepxnpoBOIMMOCTb



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DNEKTPUUECKUN TOK B BaKyyMe.

60 N
CBoiicTBa 3JIEKTPOHHBIX TyYKOB
[TonynpoBoHMKH, UX
cOOCTBEHHAs U ITpUMECHAs

61 MIPOBOJANMOCT. é)BOﬁCTBa p—n- bubmorexa LIOK

https://m.edsoo.ru/ff0c84ae

nepexona. [lonyrnpoBogHuKOBbIE
prOOpbI
DNEeKTpUUECKUN TOK B pacTBOpPax

62 U pacIuiaBax dJEKTPOJIUTOB. Bu6mmotreka [JOK
DIeKTPOIUTHYCCKAS https://m.edsoo.ru/ff0c82ba
JTUCCOIMAIs. DIEKTPOIIU3
DNEeKTpUYECKHUM TOK B raszax.
CamMOCTOSITeTbHBINA U bubnnorexa [{OK

63 .
HECaMOCTOSTEIIbHBIN pa3psill. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DneKkTpudeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnmnorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok bubnmnorexa [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
Kontpoabnas padora 3 o Teme
«Quekrpocratuka. [TocTosHHBIM bubmuoreka [IOK

66 .
ayIeKTpruecKkuii Tok. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»
Pesepsnelii ypok. KonTponsHas Bu6morexa LIOK

67 pabota 1mo Teme

"OnexkTpoauHaMuka"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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68 PesepBHeIit ypok. O600Iaromuii

ypok 1o TeMam 10 kitacca

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanyecTBo 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema ypoka Hata oOpa3oBaTe/ibHbIE
H3y4eHust
Beero Konrtpoabnbl | JlaGopaTopHbI pecypcbl
e padoThlI e padoThl
[TocTostHHBIE MATHUTHI U X
B3auMojieicTBue. MarHuTHOE
1 oJie. BI;KTOP MarHuTHOM 1 bubnrorexa LIOK
. https://m.edsoo.ru/ff0c9778
UHAYKIUK. JIMHUM MarHUTHOMN
WHIYKIAH
MarsuTHOE 1oJjie IPOBOJHUKA C
2 TokoM. OnbIT Dpcrena. 1 bu6nmoreka LIOK
B3anMoeiicTBre IPOBOHIUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabopaTopnas padora 1
3 «I/I3y£eHI/I: MarHII)/ITHoro oJIst 1 1 bubmroreia LIOK
https://m.edsoo.ru/ff0c98fe
KaTYLUIKA C TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
4 Awmmnepa. JIabopaTopHas 1 1 bubmuoreka [IOK
pa6ora 2 «McciaenoBanue https://m.edsoo.ru/ff0c9acO
JEWCTBUS MOCTOSSHHOTO MarHuTa
Ha paMKy C TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS HA
5 JBIKYIIYIOCS 3apsKEHHYIO 1 bubmuoreka [{OK

gactuny. Cuia Jlopenua.
Pa6ota cunbl Jlopenna

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHast UHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
1503010790070, O 1 (OR713914% 9117178
3aKOH 3JIEKTPOMarHuTHOM
nHaykunu Papanes
JlaGopaTopHnas padora 3
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOM WHYKITHI

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTUBHOCTB. SIBICHUE
camounaykiuu. 3JC
CaMOUHIYKIUH. DHEPrust
MAarHUTHOTO MOJI KaTyLIKH C
TOKOM. DJIEKTPOMAarHuTHOE
rnoJse

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHMTHI,
AJIEKTPOBUIaTENb, YCKOPUTEIN
2JIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAs [1€Yb
O6o0maromuii ypok
«MarHuTtHoOe 1ose.
DneKTpOMarHuTHasi MHIYKIUS»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTpoabnas padora 1 no
TeMe «MarauTHoe II0JI€E.
SHGKTPOMaFHI/ITHaSI I/IH)IYKHI/IH»

but6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHNYECKIE
kosebanus. 'apmonnyeckue
KojeOaHus. YpaBHEHUE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHHYECKHUX KOJICOaHUH.
[peBparieHue sHEPriuu

13

JlabopaTopnas paGora 4
«HccnenoBanue 3aBUCUMOCTH
MepPHOJIa MAJIBIX KOJICOaHHIA
rpy3a Ha HUTU OT JTMHBI HUTH U
MAacchl Ipy3a»

14

15

KonebarenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMATrHUTHBIE
KoJicOaHMS B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUYCCKHUMH U
AJIEKTPOMArHUTHBIMU
KoJIeOaHUSIMHU

®opmyna Tomcona. 3akon
COXPaHEHHUS YHEPTUU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

bubnunoreka LIOK
https://m.edsoo.ru/ffO0ch820

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE
MeXaHU4ecKue KojJeOaHusl.
Pe3onanc. BeinyxeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

bu6nmorexa LIOK
https://m.edsoo.ru/ffOchb86

17

[IepemeHHBIN TOK.
CunyconIaJIbHBIN IEPEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U

but6mmorexa [IOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

JEACTBYIOLIEE 3HAYCHHUE CHUIIbI
TOKa U HaNpsHKEHUS

18

Tpauchopmarop.
[IpousBoxacTBo, nepenaya u
noTpeOIeHne SICKTPUIECKOI
JHEPTUH

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE JIEKTPUUECKOTO
3BOHKa, FeHepaTopa
IEPEMEHHOTO TOKA, JIMHUI
aNeKTponepeaay

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
MPOU3BOACTBE AJIEKTPOIHEPTUH.
Kynbrypa ncnosnp3zoBanus
3JIEKTPOSHEPIUU B
MOBCEIHEBHOM KU3HHU

21

MexaHuuecKne BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacpoCTpaHEHUS U
JuiiHa BOJIHEL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOccab4

22

23

3ByK. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

ONEKTPOMarHUTHHIE BOJHBI, UX
cBOMCTBa U cKOpocTh. [IIkana
3JIEKTPOMAarHUTHBIX BOJIH

bubmmoteka IIOK
https://m.edsoo.ru/ffOcccOc

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[TpuHIIMIIBI paIHOCBS3U U

24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus

o5 KonTpoabHnas padora 2 Bu6muotexa [JOK
«Konebanus 1 BOJHBI» https://m.edsoo.ru/ffOcc6f8
[Ipsmonuneiinoe

26 pacnpocTpaHeHHE CBETa B bubmuorexa [JOK
oJHOpOoIHOM cpene. Todeunsii https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBeta
OTtpaxkenue cBeTa. 3aKOHbI

97 oTpaxenus ceera. [loctpoenue bubnnorexa [JOK
H300pakeHUi B IIIOCKOM https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomnenue csera. [lonnoe

08 BHYTPEHHEE OTPAXKEHUE. bubnnorexa [JOK
[IpenenbHBIN YTroJ MOJIHOTO https://m.edsoo.ru/ffOcd7{6
BHYTPEHHET0 OTPaKEHUS
JlaGopaTopnas pa6ora 5

29 «I/ISI\(;EPGI-(I)I/II)G noxl;sggenﬂ bubmmorexa LOK

https://m.edsoo.ru/ffOcd67a

MIPEIOMIICHUS CTEKIIa)
JInn3ssl. [locTpoenue

30 M300paKeHU B JIMH3E. bubmmnoreka [HOK
dopmya TOHKOMU JINH3HI. https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlabopaTopHasi pa6oTa 6

31 «HccrnenoBanue cBOMCTB

M300paXeHUH B TMH3aX»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus ceera. CroxxHbIN
cocraB 6enoro csera. L[Ber.

32 JlabopaTopHas padora 7/
«Habnronenue gucnepcuu
CBETa»
WNHreppepenuus caera.
33 I[I/I(bplziuiﬂ :BeTa. bubmmorexa LIOK
) https://m.edsoo.ru/ff0ced22
JudpakionHas pemeTka
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6mmoteka [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
OnTuyeckue mpuOOpPHI U
35 YCTPOMCTBA U YCTIOBHS UX
0€301acHOTO MPUMEHEHUS
I'panuIpl TPUMEHUMOCTH
36 KJIaCCHYECKON MEXaHHUKHU. bubnuoreka [{OK
[Moctynats! crieruanbHON https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTU
OTHOCHUTEIBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMe1JIEHHE bubmorexa HOK
https://m.edsoo.ru/ff0cfad2
BPEMEHU U COKpAIICHUE JTTMHbI
DHeprus u UMITYJbC
38 PENATUBUCTCKOM YaCTHULIBI. bubmmnoreka [HOK
CBs13b MacChl C PJHEpPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrus MOKOs
Kontpoabnasi padora 3
39 «OnTrka. OCHOBBI bubnuotexa [JOK

CIELUaJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonsl. ®opmyna [1nanka.

bubnunoreka LIOK

40 DHeprust ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE

41 (bOT(I:B(l)(I)eKTa. OHLII[TLI A T. Bubmmorexa IOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl Gportorddexra.

42 YpaBHeHue DUHIITEHA 114 bu6nmoreka [IOK
dorordpdexra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» horodpdexra

aBieHue ceera. Oneite 11. H.
43 JZI[66G,I[6B8.. XHUMHUYECKOE bubmmorexa LIOK
. https://m.edsoo.ru/ff0d04a6
JIEHCTBHE CBETA
TexHnuyeckue ycTpoiicTBa u
MIPaKTHYECKOE TPUMEHCHHUE:

44
(dhoTo3eMeHT, GOTOIATUHK,

CONHEeYHas OaTapesi, CBETOUO]T
Pemenue 3anau mo teme

45 <<3J‘IeMeHTLIHKBaHTOBOI71 bubnuorexa LIOK

https://m.edsoo.ru/ff0d0302
OTITUKH
Monens aroma Tomcona.

46 OmerTel Pesepdopaa o bubmuoreka [IOK
paccesHUIO 0-4aCTHII. https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNnb aToMa

but6mmorexa [IOK
4 Hoerynaret bopa https://m.edsoo.ru/ff0d0afa
48 N3nydenue u nornoueHue bubmuorexa [IOK

(pOTOHOB Ipu 1nepexoac atoma €

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

OJIHOT'O YPOBHSI SHEPTUU Ha
npyroi. Buasl ciekTpoB

49

BoJsiHOBBIE CBOMCTBA YaCTHULL.
Bounsl ne bpois.
KopnyckynsipHO-BOIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHY>KJICHHOE U3JIy4CHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIPE/ICNICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYUYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTkpbITHE IPOTOHA U
HeifTpona. M3oTomnel. Anbga-
pacnan. DJIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacmal.
I'amma-uznydenue

DOHeprust CBA3M HyKJIIOHOB B
sape. SlaepHblie peakium.
SAnepusiii peaxktop. [IpoOnemsl,
MEPCIEKTUBBI, SKOJTOTUIECKHE
aCIIeKTHI SJIEPHON YHEPTETUKA

DeMeHTapHbIe YaCTHIIBI.
OTKpbITHE TTO3UTPOHA. METOIbI
HaOJII0/IEHUs U perucTpaluu
AIIEMEHTAPHBIX YaCTHII.

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Kpyrusbiii cron
«DyHIaMEHTaTbHBIC
B3auMoercTBUA. EquHCTBO
(bU3UYECKON KapTUHBI MUPa»

55

Bun 3Bé3aH0T0 HEOA.
Co3Be3nust, spKue 3BE31pbl,
IUTAHETHI, UX BHIMMOE
nswkenne. ColHeuHas cucTemMa

56

Comaue. CosHeunast
AKTHUBHOCTB. I/ICTO‘-IHI/IK 3HepFI/II/I
ComHma u 3BE311

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IBI
IJIaBHOM MOCJIE10BATEIbHOCTH.
Bnyrtpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE PEACTABICHUS O
IIPOUCXOXKACHNUN U 3BOJIIOLIUU
ConHua u 3B€311

58

Mneunsiii [1yte — Hama
lNamaxTtuka. [lonoxxenne n
nBrkxenne CotHia B
lNanakrtuke. I'anaktuku. Y€pHbie
JBIPBI B IPAX TaJaKTUK

59

Bcenennas. Pa30Oeranue
rayiakTuk. Teopust bonbmoro
B3pbIBa. PennkToBOE
n3iyuyeHue. MeraranakTuka

60

Hepemennsie mpoGiembl
aCTPOHOMHUU




Konrtpoabnas padora 4
61 «DNeMEHTBI aCTPOHOMHH U
acTpou3uKm»

O6o6maromuii ypox. Pomib
(GU3MKN ¥ ACTPOHOMUH B
62 3KOHOMHYCCKOH,
TEXHOJIOTMYECKOU, COIUATTBHOM
1 dTUYECKOH chepax

ACATCIIBHOCTH YCJIOBCKaA

O6o06maromuit ypox. Ponps n
63 MeCTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOU HAyYHOU KapTHUHE

Mupa

O6o06mraromuii ypox. Pomib
64 ¢bu3nveckoil Teopuu B
(bopMUPOBaHUY MPEICTABICHUI

0 (hM3MYECKOM KapTUHE MUPA

O6o0maromuii ypok. Mecto
(bu3nIeCKOil KapTHHBI MHpPa B
65 o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJICTABIICHHUIA O IPUPOJIC

66 PesepHsrii ypox

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

66

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784







