[Ipunoxenune 7
denepanpHas pabodas mporpaMma 1mo yaeOHoOMy MpeaMeTy
«®Du3zukay (6a30BbII YPOBEHBD)

INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeAHero oOmiero oOpa3oBaHUsS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWI K pe3yibTaTaM OCBOCHHS OCHOBHOM
obpazoBarenbHON TporpaMmel, ipencraBieHHbIX B DI'OC COO, a takxke ¢ yuétom deaeparbHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPeToAaBanus yaeOHoro npeamera « Pusmnkay» B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaqu3yloIUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydarommxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETeIbHOCTHOIO noaxoaa. [IporpamMma no ¢u3uke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YEeHMs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3allid MEXIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIeJIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IJIAHUPYyEMbIe
pe3yJIbTaThl OCBOSHUS Kypca (PU3UKHU: TUIHOCTHBIC, METAIpEIMETHBIE, TPEIMETHBIC (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

e [UIAaHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThl IO rojiaM O0yUEHUs;
e cojaepxaHue yueOHoro npeamera « Pu3ukay 1o rogam o0yyeHHsL.

®u3rkKa Kak Hayka o HauOoJjee O0IIKX 3aKOHAaX MPUPObI, BEICTyIIasl B KAUECTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBI BKJIQJ B CHCTEMY 3HaHUN 00 OKpY’KalolleM MHUpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOIUN /il E€CTECTBEHHO-HAYUYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBIECHUH, H3y4aeMbIX
XuMHen, ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonap3oBaHue U aKTHUBHOE
npUMeHeHHe (pU3NYecKrX 3HaHUH ompeessieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUI
B c(epe HHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTepUajoB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzydenue pu3nku BHOCUT OCHOBHOM BKJIa] B ((OPMUpPOBaHHE
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa 0Oydaromuxcsi, B (popMHUpoBaHHE YMEHUN NPUMEHSTh
HaY4HbII METO]] TO3HAHUS ITPH BHIMOJHEHUH UMHU Y4€OHBIX UCCIICOBAHUM.

B ocHoBy kypca pusuku i ypoBHS CpeiHEero 0011ero oOpa3oBaHMs MOJOKEH Ps UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCeX pa3ziesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOU, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHall Kypca (GU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuidl. Benymmum B Kypce sBIseTcss (OPMUPOBAHUE MPEICTaBICHUNH O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIHana (GU3nYecKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBA, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npezmnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTHYECKUX MPUJIOKEHUN N3yUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercss MOCPEICTBOM BBEJICHHS JIIEMEHTOB COJEPKaHMS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHUEM



TEXHHUKHU U TEXHOJIOTHUH, a TaKKe 00CYy>KIeHHs Mpo0IeM palliOHATBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEro ooiiero odpazoBaHus
ABISAIOTCS (u3nUeckue Teopuu ((hOpMHpPOBAHHWE NPEICTABICHUNA O CTPYKType MOCTPOCHHUS
dbuznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHi, JIs ONHUCAaHUS €CTECTBEHHO-
HAYYHBIX SBJICHUM U IPOLIECCOB).

CuCTeMHO-IeITENFHOCTHBIN MOX0 B Kypce (PM3MKU pealin3yeTcs MPEexkJIe BCEro 3a CuéT
OpraHMu3ay IKCIEPUMEHTATbHON JesATENbHOCTH o0yuaronuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX HKCIHEPUMEHTOB U
1a00paTOPHBIX paboT, KOTOpPhIE B mMporpamMme mo (u3uke oOBEAMHEHBI B OOIIMI CIHCOK
YUEHHUYECKUX MPAKTUYECKUX paboT. BrlaeneHue B ykazaHHOM IEpeyHe J1adopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 0O0pa30oBaTelIbHOTO
npoliecca UCXOIs U3 0COOEHHOCTEH TIAHUPOBAHUS M OCHAIIeHUs KabuHeta ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJaZeHHE OOYYaIOIUMUCS YMEHHSIMH MPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCJIEIOBaHMSI 3aBUCUMOCTEN (PU3MYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHME YENsAETCs PELIEHUI0 PacuéTHBIX M KaueCTBEHHbIX 3az1ad. [Ipu saTom
JUTSL PAacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33J1aHHOM (PU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTrO pa3zeiia Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HBIX pa3fenoB. [l KauyecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIOTCSL 33aJaHUs Ha OOBSICHEHHE MPOTEKaHWs (U3NYECKUX SBICHUA M TIPOIIECCOB B
OKpYXarolie >Xu3Hu, TpeOyrolue BbIOOpa (PU3NYECKOW MOJENH A CUTyallMH MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBuum ¢ TpedoBanusmu PI'OC COO Kk MaTepuaIbHO-TEXHHYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YPOBEHb Kypca (PH3UKH Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHMs JOKEH M3y4aTbCs B YCIOBHSIX MPEIMETHOrO KaOMHeTa (PU3MKU WM B YCIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa MpPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIa. B kabuHere (pusuku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyJIOBaHWE JUIS BBIOJHEHHS YKa3aHHBIX B
porpaMMe 1o pu3MKe yUeHHYeCKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000PYJOBaHHUE.

JleMoHCTpaMoHHOe 000py/noBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY NEPEUYUCIEHHBIX B IpOrpaMMme Io
(Gu3uKe KIIOUEBBIX JEMOHCTPALUM JUIsl WCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAIFHBIX 3aKOHOB, UX TEXHUYECKUX IMPHUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHHE A YYEHMUYECKUX IMpaKTHYECKHX paboT (opmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecledrBaeTcss B pacy€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyuyaromuxcs. TemaTudeckue KOMIUIEKThI J1IabOpaTOpHOro 0O0OpYyNOBaHUS JIOJIKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MHCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX MpUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKK B 001IEM 00pa30BaHUU SBISIOTCA:

e (dopMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY H3YYEHHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMPEJCTaBICHUA O HAyyHOM MeETOA€ TMO3HaHUs U (OPMHUPOBAHUE

HCCJIEI0BATEIHCKOTO OTHOIICHUS K OKPY>KAIOIINM SIBJICHUSIM;

e (GopMHpPOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa W3yueHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (hopMHpPOBaHHE YMEHUM OOBSICHATH SBJICHUSI C HCTIOIB30BaHUEM (DU3UYECKUX 3HAHUN U
Hay4HbIX JI0KAa3aTEJIbCTB;

e (hopMHUpPOBaHHE MPEICTABICHUNA O POIU (DU3UKH JJIsT PA3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUM.



JlocTrKeHUe STHX Ieedl 00ecreyrBaeTCcs PEUICHHEM CIEAYIOIUX 3a7ad B IMPOIecce
U3y4eHHS Kypca (pU3UKU Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHuUs:

nproOpEeTeHNEe CUCTEMBbI 3HaHUH 00 OOIMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIFOYAsk MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, HIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dopMHpOBaHHE YMEHUH MPHUMEHSATh TEOPETUYCCKUE 3HAHUS [UISS  OOBSICHEHHUS
(GU3NYECKUX SIBIICHUH B MPHPOJE M JUIS TNPHHATUS TPAKTUYCCKUX PEIICHUH B
MIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pa3IMYHbIX 33Ja4 C SIBHO 3aJaHHON (U3NYECKOM
MOJIEITBIO, 33]1a4, TTOIPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3/1aHne (PU3NIECKON MOJIEIH,
aJICKBaTHOM yCIIOBHSIM 33]1a4H;

NOHMMaHue (DPU3HYECKUX OCHOB M TPUHIIMIIOB JCHUCTBUS TEXHHUUYECKUX YCTPOUCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYIKAIOIIYIO CPEY;

OBJIQJICHUE METOJAMH CaMOCTOSITEIILHOTO TUIAHMPOBAHUS M TIPOBENCHUS (HU3MYCCKHUX
OKCIIEPUMEHTOB, aHAM3a W  HWHTEpIpeTanud  WHOOPMANWU,  ONPEACICHUSI
JIOCTOBEPHOCTH IMOJyYEHHOTO PE3yJIbTaTa;

CO3JIaHUE YCIIOBHU JIJISl Pa3BUTHSI YMEHUH MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON
JESTCIILHOCTH.

Ha w3ydenue ¢usuku (06a30BBIi ypOBEHb) HAa ypOBHE CpEIHEro oO0IIero oOpazoBaHUs
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacoB (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme no Gpusnke nepeueHs Jad0paTOPHBIX U MPAKTUYECKUX paboT
SIBIIICTCS. PEKOMEHJIOBAHHBIM, YYHTEIb JEJaeT BBHIOOP MpPOBEIACHHS 1a00paTOpHBIX padoT U
OTIBITOB C YUYETOM UHIUBUAYAIbHBIX 0COOEHHOCTENH 00yYatOIIUXCS.

COIEPKAHUE OBYYEHUSA

10 KUIIACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupone. HayuHble MeToabl MO3HaHUSA OKpy»Karomero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pusndeckux siBieHuil U npoieccoB. Hayuneie runores3sl. dusznueckue
3aKOHBI ¥ TE€OpHH. [ paHUIIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.
Ponp u mecro ¢u3uku B (HOpPMUPOBAHMM COBPEMEHHOW HAydHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATETbHOCTH JIFOJICH.
Llemoncmpayuu
AHanorosbie U U(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpenHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX TMPOEKIMH HAa OCH CUCTEeMbl KoopawHaT. ClokeHHe TepeMeIeHul 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIWHEHHOE IBWKeHHe. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTU U NEPEMEIICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobogHoe maneHne. Y CKOpeHue CBOOOTHOTO TIaICHMUS.



KpuBonuneliHoe nBuxeHue. [[Br>keHME MATepHAIbHOM TOYKHM II0 OKPY>XKHOCTH C
IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHENHasA CKOpocTs. Ilepuon n yacrora
oOparenus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHuueckue yCTporuCTBa U MPAKTUYECKOE PUMEHEHHUE: CIIMAOMETP, ABUKEHUE CHAPSIOB,
LEIHbIE U pEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne ABM>XEeHUS Tea, OPOIIEHHOTO MMOJ] YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHne HepaBHOMEPHOTO JBHIKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKAY Iy TSAMU, IPONACHHBIMU TEJIOM 3a [1OCJIE10BATEIbHbIE
paBHBIE TIPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM IBH)KEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOU HYJIIO.

W3yuenune nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydenue nBuxkeHus Tea, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuHuun otHocurenbHOcTH ['anmuiies. 1lepsoiit 3akoH Herorona. HepLanbHble CUCTEMBI
OoTCY€Ta.

Macca Ttena. Cwna. Ilpunnun cynepnozunmu cui. Brtopoit 3akon HeroTona s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepralIbHbIX TOYEK.

3akoH BceMupHOTo Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoybxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuina
TPEHUsI CKOJIbKEHUS U cuia TpeHus nokos. Koapdumment tpenus. Cuna cOnpoTUBICHUS TIPU
JBU)KEHUH TEJIA B )KUJIKOCTHU WJIU Tras3e.

[TocTymarenbHOe U BpamarelbHOE ABUKEHNE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [1imeqo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTPOMCTBA M NPAKTHYECKOE IPUMEHEHHE: NOAIIMIIHUKH, JIBUKECHHUE
HCKYCCTBEHHBIX CITYyTHUKOB.

Llemoncmpayuu

SIBeHne nHEepLUHH.

CpaBHeHHE MacC B3aMMOJICUCTBYIOMIMX TE.

Bropoit 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHIIBI YIIPYTOCTH OT AepopMaIiiu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U TAJCHUH.

CpaBHEeHME CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHUs TBEpAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Nzydenue nBuxeHust Opycka 1o HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIMX B IPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonvl coOXpanenus ¢ MexaHuke

NMnynbsc MatepuanbHON TOUKH (Tea), CACTEMbl MaTepUaIbHBIX TOUYEK. MMIynbe cuibl 1
M3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXPAaHECHHS UMITyJibca. PeakTHBHOE ABMKEHUE.



Pabora criisl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPruu.

[TorennmansHas sHeprus. [loTeHnManbHas SHEPTUs yNpyro AeGopMUPOBAHHOMN MPY>KUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HENOTEHIMAIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHECHUS MEXAHUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHHYEeCKHE YCTPONCTBA U IPAKTHUYECKOE NMPUMEHEHHUE: BOLOMET, KOIED, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE NBUKEHUE.

[Tepexoa moTeHIIMATFHON YHEPTUU B KHHETHYECKYIO  00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHue aOCOJMIOTHO HEYINPYroro yjapa € IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C M3MEHEHHMEM MEXaHMUYECKOM SHEpruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pu3auKka ¥ TepMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUH U X ONBITHOE 00OCHOBAHHUE.
bpoynosckoe nsuxenue. uddysus. Xapaktep ABMKEHUS U B3aUMOICHCTBUS YaCTHUIl BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TN U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mojenei. Macca u pa3mepsl MoiiekyJl. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp Lenbcusi.

Monens uneansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHUECKON TEOpHUn
ujeanpHOro rasa. AOCOJNIIOTHas TemrepaTypa Kak Mepa CpedHel KHHETHYeCKOH SHepruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remnepatyp KenbBuHna. ['a30Bbie 3aK0HBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon JlanpTona. M3omporeccsl B uaealbHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHUE M30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHMuUecKue yCcTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpapuu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbITh! 0 AU(PY3UN KUAKOCTEN U Ta30B.

Mogenb OpOYHOBCKOTO JIBH)KCHHS.

Mopnens onbira IlITepna.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOTO B3aUMOACHCTBHSL.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY TABIEHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, U30MpPOIeCChI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Ormpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHud 00bEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoanHaMuyeckasi cucTeMa. BHYTpeHHsE SHEprusi TepMOJUHAMUYECKONM CHCTEMBI U
crocoObl e€ u3mMeHenus. KoianuecTBo TemaoTel U pabora. BHyTpeHHSs 3HEprusi 0JHOATOMHOIO
U7eanbHOro raza. Buasl Teronepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IydeHHE. VY IeTIbHas
TEIIOEMKOCTB BellecTBa. KomyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.



[Tonsitue 00 ammabatHoM mporecce. [lepBbiii 3akoH TepMmoauHaMuKu. [IpumeHeHUE
NEpBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I 'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHamMuku. HeoOpatuMocTs npoieccoB B MpUpo/IE.

Tennoble MamuHbL. [IpuHIMIBL KeHCTBUS TEIOBBIX MamuH. [Ipeobpa3zoBanus sHEprun B
TeIIOBBIX MamrHaX. KoaddumnueHT nmonesznoro neictpus termoBoi Mamuabl. [{ukn Kapro u ero
KO3(PPHUIIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW HSHEPIUM Tella MPHU COBEPIICHUH pPAOOTHI: BBUIET HMPOOKH W3
OyTBUIKH OJ] IEHCTBHEM C3KAaTOT0 BO3/yXa, HarpeBaHue a¢upa B JaTYHHOU TpyOKe MyTEM TpEeHUS
(BuaeOIEMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTyphl) Tella Mpu Teruionepeaaye.

OnpIT 110 a1MabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, [BUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yIenbHONU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanue u KoHAeHcaus. Mcnapenue u kuneHue. AGCOIIOTHAS K OTHOCUTENIbHAS
BJIQXKHOCTh Bo3ayxa. HacklieHHblil map. YnenbHasl Temjaora napoodpa3zoBaHUs. 3aBUCHMOCTb
TEMIIepaTypbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannnueckue u amopdubie Tena. AHU30TPONMS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBneHue u Kpuctawiuszanus. YaenbHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHUEe TEII0BOro HagaHca.
TexHudeckue yCTpOHMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP U IICHUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUA COBPEMCHHBIX MATCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX ITAPOB.

Kumnenve npu MOHM>KEHHOM JIaBJICHHUH.

Cnoco06b1 U3MEpeHus BIAKHOCTH.

Habmroienne HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pasnen 4. DuekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnexTpuzauuss Tel. ONEKTpUYecKud 3apsan. JlBa Buaa DIIEKTPUYECKUX — 3apsioB.
[IpoBOTHHUKY, TUBIEKTPUKH U ITOTYNPOBOAHUKN. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiaa.

B3aumoneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  3neKTpUYEeCKHMH  3apsia.
Onektpruueckoe mnoine. Hampsxk€HHOCcTh 3nexkTpudeckoro mnois. [lpuHnun cynepnosuuuu
ANIEKTPUYECKUX MTOJIEN. JIMHNN HANPSKEHHOCTHU AJIEKTPUYECKOTO TOJIS.

Pabora cui anexkrpocratudeckoro nosis. [lorennuan. Pasnocts norennuanos. [IpoBoguuku
Y JUDJIEKTPUKU B JJIEKTPOCTATUYECKOM IToJie. JIudniekTprudeckast IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrUs
3apsKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpoMCTBA M IMPAKTHYECKOE NPUMEHEHHUE: JIJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu



Y CTpolCcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmoneiicTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX TEL.

[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIN3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOLIAAH IIJIACTUH, PACCTOSIHUS
MEXly HUMH U JUBJIEKTPUUECKON IIPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS IEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuna toka. [TocTosHHBIH TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKoe COIIPOTHUBIICHUE. VY nenbHoe COIPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEMHEHUE TPOBOIHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIena. MOMHOCTD 37IEKTPUIECKOTO TOKA.

DNIEKTPOABUKYILAsL CUJIa U BHYTPEHHEE COITPOTUBIIEHHE UCTOUYHMKA TOKA. 3akoH Oma 11t
MOJIHOM (3aMKHYTOM) AJIeKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKUI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHAas IPOBOJUMOCTb IOJIYIPOBOJHUKOB.
CaoticTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JEKTPOJIUTOB. DJIEKTPOIUTUYECKAsS
Jucconuanus. IEeKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psaa. MomaHus.
ITma3ma.

TexHnuyeckue ycTpoiCcTBa U MPaKTUUYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKM TOKa, DOJEKTPOHArpeBaTeNbHbIE MPHOOPHI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAKYyMHBIH  JHMOJA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCHMOCTh CONPOTHUBIEHUS LWIMHIPUYECKUX NPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CMmenraHHOE COeTUHEHNE POBOTHUKOB.

[IpsiMoe u3MepeHue 3IeKTpOoABMKYIIEH cuibl. KOpoTkoe 3aMblKaHHE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COITPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3pst ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne cMEIaHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYILIEH CUITbI UICTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTUBIICHUSI.

HabGnronenue anexrponusa.

Me:xnpeamernbie CBA3H

Nzydyenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kjacce OCyIIECTBISETCS € YUYETOM
COJIEpKATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHUKH, OHOJOTUH, XUMUH,
reorpaduu U TEXHOJIOTHH.



Mescnpeomemuvie nowsimusi, CBA3aHHBIE C HM3yYEHHEM METOJIOB HAYYHOT'O TO3HAHUS:
sBIICHUE, Hay4yHbIA (pakT, rumore3a, Qu3nMyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
SKCTIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPCHHE.

Mamemamuxa: penieHre CUCTEMbl YPaBHEHHUM, TMHEWHAs QyHKIHS, Tapaboina, runepooa,
uX TpauKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX NPOEKIWH HA OCH KOOPIMHAT,
CJIO’KEHHE BEKTOPOB.

buonoeusn: mexannueckoe ABIKEHHE B JKUBOW mpupoje, 1uddysus, 0CMOC, TEII000OMEeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEAadH, TEIJIOBOC PABHOBECHE), FJICKTPUUCCKUEC SBICHHS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb BEIIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XUIKOCTEM W Tra3oB, AJIEKTPUUECKHUE
CBOMCTBA METAJIJIOB, AJICKTPOJIMTHYCCKAS TUCCOLMAIINS, TajlbBaHHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apoOMeTp, TEPMOMET.

Texnonozus: npeodpa3oBaHUe IBIKCHUM C UCIIOJIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHKE, TOJIIUITHAKK, HCIIOJIb30BAHUE 3aKOHA COXpPAHCHHUS HUMITyJIbCa B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATeNb BHYTPEHHErO CropaHus, IMapoBas TypOuHa, OBITOBOI
XOJIOIMIHHUK, KOHTUITHOHEP, TEXHOJIOTHH TOJyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMATEPHAIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHUC
JIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, DJIEKTPOHArPEBATEIbHBIC IMPUOOPHI,
3JICKTPOOCBETHTEIIbHBIC TPHUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocrositHHblE MarHuThHL. B3auMozaelcTBHE NOCTOSIHHBIX MarHuToB. MarmuTrHoe IIOJIe.
Bekrop marauTHONM MHAYKIMH. [IpyHIMI Cyneprno3uiyy MarHUTHBIX MOJIeW. JINHUM MarHUTHOU
MHAyKIMK. KapTiHa TMHUI MarHUTHON MHAYKINU NOJIS IOCTOSIHHBIX MarHUTOB.

MaruautHoe 1nojie MpoBOAHMKA ¢ TOKoM. KapTuHa JAMHMM MHIyKIUMU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOTO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAalIPaBJICHUE.

Cuwna Jlopenna, e€ MOAyJdb W HampapieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HIEKTPOMArHWTHOM MHAYKIUH. [IOTOK BEeKTOpa MarHUTHOM HMHIYKIIHH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKunuu Papazes.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMKYIIAs Cujla MHIYKIUU B TPOBOJHUKE,
JBIKYILEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIEHNE CAMOMHTYKIIMU. DIEKTPOABIIKYIIAsl CHUIa CAMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IO0JIE.

TexHuuyeckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUTHl, MJIEKTPOIBUraTElb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM TOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anMopeicTBre IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.



SIBiIeHME SIIEKTPOMArHUTHOW UHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD JIEKTPOABUKYIIEH CUJIbI MHAYKIMUA OT CKOPOCTH W3MEHEHHUSI MarHUTHOTO
IMOTOKA.

SIBiieHME CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3ydyeHne MarHuTHOTO MOJISI KATYLIKH C TOKOM.

WccnenoBanue neicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

Uccnenosanue sBICHUS 3JIEKTPOMATHUTHON UHIYKIIUH.

Paznen 5. KoJsieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHblE KOJ1OAHUS

Konebarenbnass cucrema. CBoOogHble MexaHMuYeckue KojeOaHus. [‘apMoHMuYeckue
koneOanus. Ilepuon, dacrora, ammautyga u  (asa kosnebGanuil. IlpyXMHHBII MasTHUK.
MaremaTiuecKkuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Kojiebanuii. [IpeBparienue snepruu npu
FapMOHUYECKHX KOJICOaHUSX.

Konebarenbubiii  kKOHTYp. CBOOOJHBIC 3JCKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KOJe0aTeIbHOM KOHType. AHAJOTUsl MEXIY MEXaHHYeCKUMH U DIEeKTPOMarHUTHBIMU
kosiebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUICATHHOM KOJIeOaTeIhHOM
KOHTYDE.

[IpeacraBnenne o 3aTyxaromux KojeOaHusx. BbIHYX/I€HHbIE MEXaHUYECKHE KOJIeOaHwUs.
Pe3onanc. BeiHyX1eHHBIE JIEKTPOMArHUTHBIE KOJIEOaAHUSI.

[Tepemennbiil ToK. CUHYCOMAIbHBIM NEPEMEHHBIH TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKECHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegada W MOTPEOIICHUE SIEKTPHUUECKOW IHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosib3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHnueckue yCTpONCTBA M NPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHepaTop MePEMEHHOro TOKa, JINHUU 3JIEKTpoIiepeiay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeNbHOM cUCTEMbI (IPYKUHHBIA UM MaTeMaTHYeCKUN
MasITHHK).

HabGmronenue 3aryxaromux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOIEOaHUI.

Hab6monenue pezonanca.

CB00OIHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKA W HamlpsbKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJCOAHUH.

Pe3onanc mpu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKU WHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mosienb TUHUY 3IIEKTpOIIEepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTHU NEPHOa MAJIBIX KoJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TmepeMeHHOr0 TOKa B IeNM W3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60TIHbL

MexaHnueckue BOJIHBI, yclI0oBHUs pacnpoctpaHenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BoJHbL. [lomepeunble u mponosibHble BONHBL. MHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3ByK. CKOpoCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.



DJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHS WM3JIy4YEHHUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkrpoMarautHoit BosHe. CBOMCTBA 3IEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMjieHHe, moispu3auus, audpakuus, wuHreppepenuus. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 3J1€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3U U TeneBuIeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH cpeibl.

TexHuueckue ycTpocTBa U IPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBas JUAarHOCTUKa B TEXHUKE U MEAMIMHE, pajaap, pajguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Llemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus U NpeioMIICHHs] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHUYECKIX BOJIH.

3BYKOBOM PE30HAHC.

Habmonenne cBsI3M I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM U YacTOTOU
KoJie0aHui.

UccnenoBanue CBOMCTB  AJIEKTPOMArHUTHBIX  BOJH:  OTPaXEHUE, MPEJIOMIICHHE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJHON Cpeie.
JIyu cBera. ToYeUHBIN UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeTra. 3aKOHbI MpENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MONHOrO BHYTPEHHETO
OTpaXKCHHUS.

Hucnepcus ceeta. CioxkHbll cocTaB 6enoro cera. L{ser.

CoOuparomiue M paccewBarolie JMH3bl. ToHKass JuH3a. DOKYCHOE pAacCTOSHUE U
ONnTHYEeCKas chiia TOHKOM JIMH3bI. [locTpoeHne n3odpaxeHuili B coOMparommx U paccenBarOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BIL. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONITHKH.

BonnoBast ontuka. HWHTepdepenius cBera. KorepeHTHble HCTOYHUKH. Y CIOBUS
HaOJII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOT€pEHTHBIX UCTOYHHKOB.

Hudpaxknus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOAEHHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpoiicTBa M TNpaKTHUECKOE MPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU L.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTPaKEHUWE U TpelaoMieHHe cBeTa. OnTtuueckue
npuOopEI.

ITostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

UccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIiinm crera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.



[TomyuyeHue cnekTpa ¢ HIOMOLIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenne noka3aresns IpesioMICHUs CTEKIA.
HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.
Habmroienue nucriepcuu cBera.

Pa3jien 6. OcHOBBI crIeUAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHuIBIl TPUMEHUMOCTH KJIACCMUECKOW MeXaHMKH. IlocTynaTel cHeruanibHOM TEOpPHH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISl CKOPOCTM CBE€Ta B BaKyyMe, [MPUHLUII
OTHOCHUTEIBHOCTH ODUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHIIBI.
CBs13b MacChl ¢ YHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. Gopmyna [Tnanka cBsi3u sHepruu GoTOHA C €r0 YACTOTOW. DHEPTUsl U UMITYIIbC
doToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. OmbiTer A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpasHenune DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.

JaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpOICTBA M NpPaKTHUECKOE MpUMeHeHHe: (oTosnemeHT, (OTOAATUUK,
COJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoTtoaddexra.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Peszepdopaa mo paccesHuro o -yactuil. [lmanerapHas
Mozenb atoMa. ITocrynarer bopa. M3nmyuenue u norsoiieHne GOTOHOB MpHU MEPEXO/Ie aToma C
OJIHOTO YPOBHS SHEPIUM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/aA.

BonnoBeie cBolicTBa yactull. Bosusl ne bpoinsa. KopmyckynsipHO-BOJTHOBOM Ayaliu3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3IIyUEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CHEKTPAJbHBIA aHaJIN3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmioneHne nuHeuaThIX CIEKTPOB U3ITyUeHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

DKCHepUMEHTHI, JOKa3bIBAIOIIHNE CI0KHOCTh CTPOCHHUS siipa. OTKPBITHE PAIMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no ompeneneHuio cocraBa paJnoakTUBHOTO n3nyyeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3Iy4yeHus. BiusHue panoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HeHTpoHA. HykionHas Mozens sapa ['eizenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnsl.



Anbda-pacniaz. DIEeKTpPOHHBIN U MO3UTPOHHBIM OeTa-pacnaz. ['amma-uznydeHue. 3akoH
paZMoOaKTUBHOTO pacmaja.

DHeprus CBsS3U HYKJIOHOB B siape. Snepubie cuibl. [ledext maccsl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosmepHwiii cuHTe3. [IpoOiieMbl W MEPCHEKTHBBI  SACPHON
AHEPreTUKHU. DKOJOTUYECKUE ACTIEKTHI SJIEPHON SHEPTETUKHU.

OnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HaOMIOEHUS U PETUCTPAIIUU FIEMEHTaPHBIX YACTHLI.

dyHIaMeHTallbHbIe B3auMoIeHCTBUS. EnuHCTBO (pr3nueckoit KapTHHBI MUpA.

TexHuyeckue ycTpoHCTBAa U IPAKTHUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BuTus actpoHomMuH. IIpukinagHoe 1 MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMHUHU.

Bun 3Bé3gnoro Heba. Co3Be3aust, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABHUKECHHUE.

Conneunas cucrema.

Connue. Conneuynass axTuBHOCTb. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTHUKU. J[narpaMma «CreKTpalIbHbII KJIacC — CBETUMOCTB). 3BE3/1bI [TIABHOU
[IOCJIEZIOBATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JuIsl  3BE3]  IJIaBHOM
IocJe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (COBpEeMEHHbIE IIPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botonuu CoslHLa U 3BE3]1. DTanbl XKU3HU 3BE3L.

Muneunsiii [1yTe — Hamia ["anaktuka. [lonoxxenue u neuxenune Connua B ['anaktuke. Turbl
rajnakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacummpenue Bceenennoil. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bonwioro B3peiBa. PennkroBoe nzinyueHue.

MacmrabHas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmronenns HeBOOPYKEHHBIM IJ1a30M C UCIHOJIB30BaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEICNIEHUs MOJI0KEHHsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nonymapus 1 sipkue 3BE3/1bI.

HaGnronenus B teneckon JlyHsl, mianet, Mneunoro IlyTu.

Oo6o0maroniee noBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
ATHYECKOH chepax esTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOMN
Hay4HON KapTMHE MHpPaA, pojib (u3nyeckod Teopuu B (OPMHUPOBAHUU TPEJCTABICHUH O
buznyeckoil kKapTUHE MUpa, MeCTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IPEJCTaBICHUN O IIPUPOJIE.

MexnpeamMeTHblie CBSI3H

N3yuenmne kypca ¢usuku 06a3zoBoro ypoBHs B 11 kilacce ocymiecTBIsieTcs C Y4ETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OHOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHUE, HAay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJIEHHE,
SKCIIEPUMEHT, MOJECIINPOBAHNE, MOJIEINb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKLIHU: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX



IPOEKIMY HAa OCU KOOPJAMHAT, CIOKEHHE BEKTOPOB, IIPOU3BOJHBIE 3JIEMEHTapHBIX (DyHKIM,
NPU3HAKU TIOJ00HS TPEYTOJIbHUKOB, OMPEIEICHUE TUIONIAIN TUNIOCKUX GUTyp B 00bEMa Tell.

buonoeus: snekrpuueckue sIBIEHUS B )KUBOM NpUpoe, KojeOaTeabHble JBUKEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOM IIPUPOEC, ICHCTBUE paAuallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHME aTOMOB M MOJIEKYJ, KpHUCTaJUIM4YeCcKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pEIIETKH, CIIEKTPaJIbHbBIN aHAIU3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3QJI€KH MArHUTHBIX PyH, GOTOChEMKA 3eMHOU
IIOBEPXHOCTH, NPEICKA3aHNUE 3EMIICTPSACECHUN.

Texnonozcus: TMHUM DIIEKTPOIIEpPENady, TEHEPATOP INEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoeHnne yqe6Hor0 npeamMeTa «®Dusuka» Ha YpPOBHE CpCAHETO O6H.[€FO 06pa3013aH1/1;1
(68.30BLII71 ypOBeHb) JOJIDKHO o0ecreYnThb JOCTHXKCHUC CJICAYOIUX JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMTPEAMCTHBIX 06p330BaTeJII>HI)IX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOCHHUS yueOHOro mpeamera «Du3MKa» AOHKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMii, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHN, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM  POCCHHCKOTO  OOIIECTBa,
pacimmpeHue KU3HEHHOTO OIBITa M ONbITa JEATEILHOCTH B MPOLECCE pean3allii OCHOBHBIX
HAIpPaBJICHUIN BOCIIUTATENBHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OOyYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO O0IIEeCTBa;

MPUHITHE TPATUIIMOHHBIX OO0IIEYEIOBEYECKMX TYMAHUCTHUECKUX M JEMOKPATHUYECKHUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTo OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABICHUN B 00pa30BaTEIbHON OpraHU3aIlHH;

YMEHHE B3aUMOJIEWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKITUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEIBHOCTH;

2) n1aTPHOTHYECKOr0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX/1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHUSM POCCHUCKHUX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIE PEIICHUs, ODUEHTHUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;

OCO3HAHKE JIMYHOTO BKJIAJ[a B IOCTPOECHUE YCTOHYNBOTO Oy IyIIero;

4) 3cTeTHYECKOro BOCIMTAHMS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
¢du3nueckoil Hayke;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEC K pa3In4HbIM cepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIN BbIOOp Oynymied mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHBbI;



TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (DU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) IK0JIOrM4eCcKOro BOCIIMTAHMS

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHME TIJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JICVCTBUI B OKPYKAKOLIEN CpeJie HA OCHOBE 3HAHUS LIENEM
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHre OIbITa JIEATEIBHOCTH HKOJIOTMYECKOW HAmNpaBICHHOCTH HA OCHOBE
UMEIOLINXCA 3HAHUN 10 (PU3UKeE;

7) 1EeHHOCTH HAYYHOT'0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAY4HOH J1eATeIbHOCTH, TOTOBHOCTh B IpOLEcCe M3YYeHUs (PU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIIEIOBATENBCKYIO ICATEIbHOCTh HHANBUIYAILHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIbTATHI

IMo3naBaTe/bHbIe YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA
Bba3oBble Jornyeckune AeiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3HPOBaTh MpOOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIeNATh LENU ICATEIIbHOCTH, 3a/1aBaTh MapaMeTpPhl U KPUTEPHU UX JOCTHKEHHS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B paCCMAaTPUBAEMbIX (PH3UUECKHX SBICHUSX;

pa3pabarbIBaTh IJIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
¥ HeMaTepuallbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIHHOCTb, OICHWBATh COOTBETCTBHE PE3YJIHTATOB LIEISAM,
OLICHUBATh PHCKHU TOCIIEICTBUN ACATEILHOCTH;

KOOPJAWHUPOBATh W BBIIOJHATE pPAa0OTy B YCIOBUSX pPEATbHOTO, BHUPTYAIBHOTO U
KOMOWHUPOBaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIIJICHHE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciieoBare1bcKue 1eiCTBUA:

BJIAJIETh HAYYHOH TEPMHHOJIOTHEH, KIFOUYEBHIMU TOHSATHSIMH W METOJaMH (U3NYECKOMH
HayKH;

BJIAJIETh HABBIKAMH y4YEOHO-HMCCIIEIOBATENBCKONM M MPOEKTHON NESTENFHOCTH B 00JacTh
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOMCKY METO/OB peleHHs 3a1a4
(bU3NIECKOTo comepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB TIO3HAHMS,

BJIAJCTh BHUJAMHU JAEATEIBHOCTH MO TOJyYEHUI0 HOBOTO 3HAHMS, €ro HHTepIpeTaluy,
npeoOpa30BaHUIO ¥ MTPUMEHEHHIO B PA3IIMYHBIX YICOHBIX CUTYaIHsX, B TOM YUCIIE IPH CO3TaHUU
y4eOHBIX IPOEKTOB B 00J1aCTH (PU3MKH;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATh
TUIIOTE3Y €€ PelIeHUs, HAXOAUTh apryMEHTBHI JUIs I0Ka3aTeNIbCTBA CBOMX YTBEPXKIEHHH, 3a1aBaTh
napamMeTpsl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATH MOJyYEHHBIE B XOJI€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (pOpMyIIMpOBaTH COOCTBEHHBIE 33a]]aul B 00pa30BaTEIbHOM JesITETLHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH,

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEpEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEASSITEITHLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIC UJCH, PEJIaraTh OPUTHHAIBHBIC TTOIXOIbI U PEIICHHUS;

CTaBUTh POOJIEMBI U 33J]a4H, TOMyCKAIOIIKe albTepPHATUBHBIEC PELICHHUS.

PabGora ¢ undopmanmeii:



BJIaZICTh HABBIKAMH TOJYy4EHUS MHPOpMAIMU (PU3NIECKOTO COJCPIKAHHUS M3 MCTOYHHUKOB
pPa3HbBIX THUIIOB, CaAMOCTOATCIIBHO OCYHICCTBJIATH IIOWUCK, aHaJIu3, CUCTEMATU3AlUuI0 H
UHTEPIIPETANnI0 HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM IpEICTaBICHUS;

OLIGHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BAaTh CPENCTBA WH(GOPMAIIMOHHBIX ¥ KOMMYHHUKAIMOHHBIX TEXHOJOTMH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATUBHBIX W OPraHU3allMOHHBIX 3adad C CO6JIIOI[CHI/ICM
TpeOOBaHU SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYypCcOCOepEKEHHS, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

CO37aBaTh TEKCTHl (DU3MYECKOrO COJNEpXKaHUS B pa3IM4YHBIX (Qopmarax ¢ ydérom
Ha3HauYeHUs HTHPOPMALIUH U 1IeTIEBOW ay IMTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpMY MpEICTaBICHUS
Y BU3yaJIM3alliH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

OCYIIECTBIISITH OOIIEHHE HA YpOKaX (PU3MKU U BO BHEYPOUHOU AESITETbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHON pabOTHI,

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPJAWHUPOBATH
JENCTBUS 10 €€ TOCTHKEHUIO: COCTABIIATh IJIaH JSHCTBUIMA, paclipeleNsiTh POIH ¢ Y4ETOM MHEHU I
Y4aCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OILICHMBATh KaY€CTBO CBOETO BKJIAJa M KaXKJIOTO Y4aCTHHUKA KOMaHbI B OOLIMIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYLIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3JIMYHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIC YHHUBepCaJIbHbIC y4eOHbIe 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATENbHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX M KaueCTBEHHBIX 3a1ad, IJIaH
BBITIOJIHEHHUSI TIPAKTUYECKONM pPabOThI € YYETOM MMEIOMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHU U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYAaIIHsIM;
pacumpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIUIMH B 001acT (PU3UKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOIIUOHAJIbHBIH HHTE/IEKT:
JlaBaTh OIIEHKY HOBBIM CHUTYaIldsSIM, BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTH, OIICHHBATH
COOTBETCTBUE PE3YJIbTATOB LIETISIM;
BIIAJICTh HAaBBIKAMHU MO3HABATEILHON pe(IIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX TEHCTBHI
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUH;
WCITOJIH30BATh MPUEMBI pe(IISKCHH JIJIs1 OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATD PEIICHUS IO UX CHUKEHUIO;
MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB IESITEIbHOCTH;



MPUHUMATH ceOsl, MOHNMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YIbTATOB JIESITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce 4OCTHXEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpefHero oOmiero oopa3oBaHus y 00ydarolUXCs COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, MPEAINOaraloufii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHHUSI, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJICHHE, CIIOCOOHOCTh aJallTHPOBATHCS K SMOIIMOHAILHBIM H3MEHEHUSIM U MTPOSIBISTD
TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTM)KEHHUIO LENIM U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHMIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTHUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOMN
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIBI TPUMEHEHUS HU3YyUCHHBIX (DU3MUECKUX MOJENel: MaTephalbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, Mojenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TeJ, TOUCUHBIH JIEKTPUUYECKHUM 3aps] MpU pelIeHUuU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLIECCH) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE MaJeHHE Ted,
JIBIDKEHUE 110 OKPY>KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tell, Tuddy3Hsi, OpOyHOBCKOE JIBHKEHUE,
CTPOEHHE KUIKOCTEH U TBEPIBIX TeJl, U3MEHEHHE 00bEMa Tesl IPU HarpeBaHUU (OXJIAXIECHUN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCAlus, IUIABIECHUE, KPUCTAUIM3ALUs, KHUIICHHE,
BJIQXKHOCTb BO3/1yXa, OBBILICHHUE JaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM COCY/I€, CBA3b
MEXJly NapaMeTpaMu COCTOSIHMS ra3a B H30IpoLeccax, 2JIEKTpU3alus Tej, B3aUMOICHCTBHE
3aps/I0B;

OIUCBHIBATh MEXAaHMYECKOE JIBUKEHUE, MCIIONB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NE€pPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJla, UMITYJIbC Tella, KHHEeTHYecKas
SHEprus, MOTEHIMAJbHAs HSHEpPrus, MexaHudeckas paldoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKUI CMBICI UCTIOIb3yEMbIX BETHUUNH, X 0003HAYEHUS
U €IUHMIIBI, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOIINE NAHHYIO (PM3UUECKYIO BEJIHMUMHY C JIPYTHMMHU
BEJIMYMHAMU;

ONMCHIBATh HM3YYECHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJbB3Ys
¢dusznyeckue BEIMYMHBI: JaBlIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAJpaTHYHAs CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprus, padora rasza, Kod(p(UIMEHT IO0JIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIOIb3yEMbIX BEIUYHH,
uX O00O03HAYeHWS M EAUHMIIBI, HAaXOOUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;



ONKCHIBATh M3yUYEHHBIE 3JIEKTPHUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(TIporiecchl), UCTONb3Ysl (PU3UUECKUE BEITMUMHBL HJIEKTPUUYECKHM 3apsill, SJIEKTPUUECKOe MOJIe,
HANpsDKEHHOCTh TIOJIS,, MOTEHIIMAal, Pa3sHOCTh MOTEHUHMANOB; MpPU OINWCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OO0O3HAUCHUS W EIMHHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MYECKHE MPOLECCHl W SIBICHUS, WUCHOJIBb3Yd (PU3NYECKHE 3aKOHBI U
MPUHIMUIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HproTOHa, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPAaHEHMsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIMN CUJI, IPUHIIUI
paBHOIPAaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'Aa30BbI€ 3aKOHBI, CBSA3b CPEIHEH KHUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsifa, 3aKoH KyJoHa, mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKeHUE U YCIOBUS (IpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI EHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIOJIHATh SKCIIEPUMEHTHI 0 HCCIICAOBAHUIO (DU3MYECKUX SBJICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHUil, Mpu 3SToM (HOPMYIHpPOBAThH
po0JieMy/3a1aqy v THIIOTE3y YIeOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJI0KECHHOTO
000pyAOBaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBL;

OCYILECTBIISITh TIPSIMBIE M KOCBEHHBIE M3MEpEHUs (U3MYECKUX BEJIMYUH, TPH STOM
BbIOUpATh ONTUMANBHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbI OIIEHKH
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXKIY (DU3MUECKUMU BETMUYMHAMU C UCTIOIB30BAHUEM MPSMBIX
U3MEpPEHU, NpU 3TOM KOHCTPYUpPOBaTh YCTAHOBKY, (PUKCHUpPOBATh PE3yJbTaThl MOIYYEHHOMN
3aBHCUMOCTH (PU3UYECKHX BEJIMYMH B BUJIE TaOIUIIl U TPapUKOB, IeIaTh BEIBOJIBI IO Pe3yIbTaTaM
UCCJIE/IOBAHUSI;

coOnrofarTh mpaBuiaa O€30MacHOr0 Tpyda MPU MPOBEACHUM HCCIENOBAaHUI B paMKax
y4eOHOr0 3KCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW UM MPOEKTHOW JESATENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pyI0BAHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (U3MYECKOM MOJENbl0, HCIONb3Ys
dbuznyeckue 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/la4dl BHIOUpATh (U3UUYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIUMBbIE s €€ peleHus,
MIPOBOAMTH PACcU€ThI U OLIEHUBATH PEAIbHOCTD MOYYEHHOTO 3HAaYeHUs (PU3NUECKON BETHUNHBI,

pemath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOYKY
paccy’kKIeHHUI ¢ ONOpOoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

MCIIOJIb30BAaTh IPU PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAallMd U TPEACTaBICHUS Yy4yeOHOW U Hay4dHO-
NOMYJISIPHON MH(pOpMAIUH, TOTYYEHHON U3 PA3INYHBIX ICTOYHUKOB, KpUTUYECKU aHATU3UPOBATh
noJy4yaeMyro HHPOPMAIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUUCKMX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 0OBSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3HKE B TOBCEAHEBHOM KU3HU [ OOeCTieueHus
0€30MacHOCTH TIpU OOpAIEHUH C MPUOOPAMH M TEXHUYECKUMU YCTPONCTBAMH, AJISi COXPAHEHUS
3JI0pOBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKPY KaloLIel cpeie;

paboTaTh B TPYIIE C BHIOJHEHUEM PA3IMIHBIX COIUATBHBIX POJICH, TUIAHUPOBATH padoOTy
TpyNObl, palUOHAJIBHO pacHpeleNsTh OOf3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTAaHJAPTHBIX CUTYAlMsX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXKJOTO M3 YYaCTHUKOB TPYIIIBI B
peleHre paccMaTpuBaeMoOl IPOOIEMBI.

K xonmy oOydenus B 11 kJjacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:



JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3UKU B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOU KAPTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOH
NEeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBHIBaTh TPAHHULBI TPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJENe: TOYEeUHBIH
JNEKTPUYECKUH 3apsi], JIyd CBETA, TOUEYHBI HCTOUYHHUK CBETA, sIICpHAs MOJIEIb aTOMA, HyKJIOHHAs
MO/IENIb aTOMHOTO Si/Ipa MPH PeleHNH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN U KBAaHTOBOW (DM3MKH: DJEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHuTHOE [JEHCTBUS TOKA, B3aMMOJCHCTBHE MAarHMTOB, 3JICKTPOMAarHUTHAs
MHAYKUMS, JAEUCTBUE MarHUTHOIO II0JII Ha IPOBOAHMK C TOKOM M JBIXKYIIUICS 3apsf,
3JIEKTPOMAarHUTHBIE KOJICOAHUS U BOJIHBI, IPSAMOJIMHEHHOE pacpoOCTpaHEHUE CBETA, OTPAKEHHE,
npejgomiieHue, wuHTepdepeHuus, Iudpakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pOJIa, €ECTECTBEHHAsl U MCKYCCTBEHHAsl PallOaKTUBHOCTD;

OINKCBIBATh HM3YYECHHBIE CBOMCTBA BEILECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTUYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3JIUYHBIX CPEJ) U 3JIEKTPOMArHUTHbIE SBJIECHUS (IIPOLIECCHI),
UCTONb3ys (U3NYECKUE BEJIUYMHBL: AJIEKTPUUYECKHM 3apsii, cujaa ToOKa, 3JIEKTpUYECcKoe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOABUKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHMTHOro Iouisd, cuwia Amnepa, cuia JIopeHua, WHAYKTUBHOCTb
KaTyIIKH, SHEPrusi 3JEKTPUUYECKOIO0 U MAarHUTHOrO IOJIEH, NMEpUOoJ U 4YacTora KosiebaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLIECCE TaPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHME M ONTHYECKas CWJIa JIMH3BI, MPHU ONHCAHWU MPABHIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICI MCIOJIb3YEMbIX BEIMYMH, UX O0O3HaueHUs M EAUHULBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

ONUCBHIBATh M3YYCHHBbIE KBAHTOBBIE SIBIEHUS U IPOLIECCHI, HCHONb3Yysd (QHU3NUECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHWTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMnyibc (OTOHA, MEPHOA IoJypaclaja, SHEpPrus CBS3M ATOMHBIX siep, NpPU ONHCAHUU
IPABWIBHO TPAaKTOBAaTh (PU3WYECKUH CMBIC]I MCIONb3YyEMbIX BEJIWYUH, UX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIONINE NAHHYIO (U3HUECKYI0 BEIMYMHY C JPYTMMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUHHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBICHUS, UCHOJIb3Yys (hPU3MUYECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI TIOCJENOBAaTEIIbHOIO U MapajUIeNIbHOTO COEIUHEHUS
IIPOBOAHMKOB, 3aKkoH JDkoyns—/IleHna, 3akoH 9JIEKTPOMAarHUTHOM MHIYKLIUH, 3aKOH
NPSIMOJIMHENMHOTO pacHpOCTPaHEHUsI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHMe DiiHIITelHA 17151 hoTo3(h(hekTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUYECKOro 3apsi/ia, 3aKOH COXPAHEHHsS MaccOBOIO YHCIIA,
nocrynarel bopa, 3akOH paguOaKTHMBHOIO pacmajna, IMpU OTOM pPa3inydaTb CJIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCJIOBUS (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH;

OTpEeNATh HallpaBIIEHWE BEKTOpAa MHAYKLUMU MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

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

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BaHWEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHuil: TMmpu 3TOM  (QOpMyIUpOBaTh
npobaeMy/3aady ¥ rHIOTe3y y4eOHOro 3KCIIepUMEeHTa, COOMpaTh yCTaHOBKY U3 MPEJIOKEHHOTO
000pyA0BaHNUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEJIWYHMH, INPH ITOM
BbIOMpaTh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOIb30BaThb WM3BECTHBIE METOJbl OIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCTIOJIB30BaHUEM IPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMpOBATh YCTAHOBKY, (PUKCHpOBATh Pe3yibTaThl MOJYUYEHHON 3aBHCHMOCTH



¢usznyecKkux BENWYMH B BHAE TaOMUIl M Trpa@uUKOB, JedaTh BBIBOABI MO pe3yJbTaTam
UCCIIEJOBAHMSI;

coOnrofarh mpaBuiaa O€30MacHOr0 TpyJa MpU MPOBEIACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M  IMPOEKTHOW JEATEIILHOCTH C
UCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U JIaOOPaTOPHOro 000PyIOBAHNUS;

pemiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOHW MOJENbIO, HCIONb3YS
¢buznyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/la4ll BHIOMPATh (PU3UUECKYIO
MOJIeNIb, BBIACIATh (PU3NYECKUE BEIUYMHBI M (POPMYIbI, HEOOXOAMMbIE Ui €€ pEelIeHHS,
MPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMIOYKY
paccyXJIeHUl ¢ ONOpoi Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SIBJICHUS;

UCTIOJIb30BAaTh MIPU PEIIEHUH Y4eOHBIX 33a]]a4 COBPEMEHHbIE HHPOPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETallid U TMPEACTaBlICHUS Y4yeOHOW U Hay4dHO-
HOIYJIIPHOIM HH(POPMAITUH, TOJTyYeHHON U3 Pa3JIMYHBIX HCTOYHUKOB, KpUTUYECKH aHAIN3UPOBATh
MoJTy4yaeMyro HH(POPMAIHIO;

OOBSACHATH IPUHLIMIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX 0€30MacCHOT0 UCIOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX yUEHBIX-(PU3HKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE TIPOIIECCOB OKPYIKAIOLIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHII;

UCTIOJIB30BaTh TEOPETUIECKHE 3HAHUS MO (PU3HKE B TOBCETHEBHOM KU3HU [T 00€CTICUCHUS
0€30MacHOCTH IpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMU YCTPONCTBAMH, AJISi COXPAaHEHHS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYKAIOIIEH Cpele;

paboTaTh B IPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, ITNIAaHUPOBATh PaboTy
TPYMNIIBI, PAlMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENILHOCTH B
HECTaHJAPTHBIX CUTYalMSIX, aJ€KBaTHO OLEHMBATh BKJIAJ Ka)XJOTO M3 YYACTHUKOB I'PYIIbI B
pelIeHne paccMaTpUBaEMON MTPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHMUE

10 KITIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
HaumeHnoBanue
Ne (uudgpossbIe)
n/n PAYIETIOB M TeM Bcero KP P o0pa3oBartejibHbIE
NPorpamMmbl
pecypchl
Paznen 1. PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®dusznka U METOIBI ’ bubmorexa [JOK
) HAy4YHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunematika > https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.2 Jlsamika 7 https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpPaHEHHUS B 6 1 1 bubnuotexa [JOK
' MEXAHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA




3.1 1\04;1;21](35;1;1 HO- 9 bubmorexa [IOK
' YIAPHO- https:/m.edsoo.ru/7f41bf72
KHHETUYECKON TeOpUun
39 OCHOBBI 10 bubmuorexa [JOK
) TEPMOAMHAMUKH https://m.edsoo.ru/7f41bf72
3.3 é)rgfjgﬁfie €CTBa 5 Bubmorexa IIOK
' tecrsa. https://m.edsoo.ru/7f41bf72
da30BbIe IEPEXOIbI
Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMMUKA
bu6nmoreka [IOK
41 Onexrpocraruka 10 hitps://m.edsoo.ru/7f41bf72
IlocTosHAEbINI
49 BJIEKTPUYECKUM TOK. 12 bubnnoreka HOK
' Toku B pa3nu4HbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 63 4 4
YACOB I10 [TPOIT'PAMME
11 KJACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue
Ne (uudposrbie)
pa3iesioB U TeM
n/n Bcero KP P odpa3oBaTebHbIE
NpoOrpamMmbl
pecypchl
Paznen 1. JIEKTPOJIUHAMMUKA
1.1 g?;{: T;I;;rfl(lﬁle{.aﬂ 11 1 3 bubmiorexa HOK
) P https://m.edsoo.ru/7f41c97¢c
WHTYKITAS
Hroro no pazneny 11
Paszgen 2. KOJIEFAHUS U BOJIHBI
2.1 2?12)2}12;2?:{?;:},16 9 bubmorexa [IOK
) P https://m.edsoo.ru/7f41c97¢c
KOJIeOaHNsA
2.2 ﬁzzng;Zi?{ii:He 5 1 bubmorexa LHOK
) p https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bu6mmorekxa [OK
2.3 Onrrikca 10 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH




OCHOBBI CrIeLIHAIbHOM

31 - 4 1 bubnmoreka [JOK
) P https://m.edsoo.ru/7f41c97c
OTHOCHUTEIBHOCTHA
Hroro no pazneny 4
Pasnea 4. KBAHTOBAS ®PU3UKA
41 DNeMEeHTHI KBaHTOBOU 6 bubnmoreka [JOK
) ONTUKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
4.3 ATOMHOE 71p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

OnEeMEHTHI ACTPOHOMUH

bubmuoreka [JOK

31 1 acTpou3nuKU 7 ! https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznean 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 Oo6o06mmaromee 4 bubnmoreka [JOK
' MMOBTOPEHUE https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 63 4 7
YACOB I10 [TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJJACC
Ne . KoanuecTBO 9acoB 3geKTp0HHbIe uudgposbie
eMa ypoka o0pa3oBartejibHbIE
n/n Bcero KP P pecypeb
®dusuka — Hayka o
1 npupoae. Hayunsie 1 bubnmnorexka HOK
METOIbl MO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIETO MUPA
Ponb 1 MecTo husuku B
(dbopMupoBaHUH
’ COBPEMEHHOMN HAay4YHOU 1 bubnmoreka [JOK
KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAaKTHUYECKOU
eATEIILHOCTH JIFO/IEH
MexaHnueckoe
3 gilf{)ggﬁfgl:leOCTB 1 Bubmiorexa LJOK
https://m.edsoo.ru/ff0c3508
MEXaHUYECKOTO

JABYOKCHUA.




[Tepemenienue, CKOpOCTb,
YCKOpEHUe

o | T Bumorera 10K
https://m.edsoo.ru/ff0c3620
JBHKEHHUE
;| Py Bumorera 10K
https://m.edsoo.ru/ff0c372e
JBHKEHHUE
o | Sectomocnmmeme B LOK
https://m.edsoo.ru/ff0c39cc
nageHus
Kpuonuneiinoe
7 IBOKEHUE. [IBroKeHue bu6nuoreka [IOK
MaTepHaIbHON TOYKH IO https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpuHIMT
THOCHUTEILHOCTH
8 lclanzie:JII/IH;:uHaanme bubmorexa LOK
https://m.edsoo.ru/ffOc3be8
CHCTEMBI OTCUETA.
[Tepsriii 3akoH HproTOHA
Macca Tena. Cuia.
ITpuHIMT CyTIepIIo3uITNT
9 CI/E‘I. I;ITong}/“’I 3211:(0(1){3 : bubmorexa LIOK
https://m.edsoo.ru/ffOc3be8
Hrrotona mis
MaTepuaIbHON TOYKH
10 Tpetuii 3akon HeroTroHa bubnmnoreka HOK
JUISL MaTEPUATIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO
11 tarotenus. Cuia bu6nuoreka [IOK
TsokecTH. [lepBas https://m.edsoo.ru/ff0c3d00
KOCMMYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH bu6nuoreka [IOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus.
K UIIMEHT TPEHUS.
13 CE?E%OEp(?THBnp;{HH bubmorexa LOK
https://m.edsoo.ru/ff0c3f76
MIpU ABUKEHUU TeJa B
JKHIKOCTH UJIN ras3e
[TocTynarensHoe u
BpalaTeIbHOE JTBUKEHUE
abCOFOTHO TBEPAOTO Bubnmorexa [IOK
14 Teaa. MOMEHT CHUIIBL.
https://m.edsoo.ru/ffOc41a6
IIneyo cuibl. YcinoBus
paBHOBECHUS TBEPAOTO
Tena
NMnynsc MaTeprabHOU
15 TOYKH, CUCTEMBI but6mmoreka [IOK

MaTepHabHBIX TOUYEK.
Nmnynbe cuibl. 3akoH

https://m.edsoo.ru/ff0c43d6




16

COXpPAaHCHUSA UMITYJIbCA.
PeakxtuBHOEC JBHWXKCHHUEC

Pa6ota u moutHOCTH
cunbl. Kunetnueckast
SHEPIUsi MaTEPUAIBHOW
touku. Teopema 06
W3MEHEHUU
KMHETUYECKOU SHEPrUu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

18

19

20

IToTrenumanpHas SHEpTHUs.
[ToTenuuanbHas 3Heprus
YHIpyro
nehopMUPOBAHHOM
TIPYKUHBIL.
[ToTenuuanbHas 3Heprus
Tena BOIM3U
MTOBEPXHOCTU 3eMITU

[ToTenuunanpHble U
HENOTEHLINAIbHbIE CUIIBI.
CBsi3b pabOTHI
HENOTEHLUAIbHBIX CUJI C
M3MEHEHUEM
MEXaHUYECKON IHEPTUn
CUCTEMBI TeJl. 3aKOH
COXPAaHEHUS
MEXaHUYECKOM IHEPruun

Jlaboparopnas pabora
«HMccnenoBanue cBsizu
paboOTHI CHIIBI C
U3MEHEHHEM
MEXaHUYECKON YHEPTUn
TeJa Ha puMepe
pacTsHKEHUS PE3HHOBOTO
KIyTay

KonTponbHas pabota mo
Teme «KmHemarunka.
Jnaamruka. 3aKOHBI
COXpPAHEHUS B MEXAHUKE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

bubnuorexa [IOK
https://m.edsoo.ru/ffOc478c

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TTOJIOKCHHS
MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.
BpoyHoBcKoe 1BUKEHUE.

Auddysus

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

22

23

XapakTtep JBUKEHUS U
B3aMMO/JICHCTBHUS YaCTHII
BemiecTBa. Monenn
CTPOEHUS Ta30B,
YKUJIKOCTEN U TBEPIIBIX
T

Macca monexy:.
KommgecTBo BemecTna.
[ToctosiHHas ABorajipo




24

25

26

TemoBoe paBHOBeCHE.
Temneparypa u eé€
n3mepenue. [lkana
temneparyp Llenscus

WNneanpueiii ras B MKT.

OcHOBHOE ypaBHEHUE
MKT

AOcoroTHas
TeMIiepaTypa Kak Mepa
cpeaHel KHHETUYECKON
SHEPTUH JIBHXKCHUS
MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kianeipona

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

28

3akon JlanbToHA.
["a30BbIC 3aKOHBI

JlaGoparopHnas pabota
«HccnenoBanue
3aBHCUMOCTH MEXTY
napaMeTpamMH COCTOSIHHS
pa3peKEHHOTO Tra3a»

29

30

H3onporeccel B
UJeallbHOM rase u ux
rpadudeckoe
MIpeJICTaBJICHHE

BuyTpenHss sHeprus
TEPMOAMHAMUYECKON
CHCTEMBI U CIIOCOOBI €€
n3meHeHus. Konngectso
TEIUIOTHI U paboTa.
BryTtpeHnHss sHeprus
OJIHOATOMHOT'0
HJICaIbHOTO Ta3a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bubmmoteka [IOK
https://m.edsoo.ru/ff0c5952

31

32

33

34

Buasl Tenonepenaun

VY neapHas TEMI0EMKOCTD
BeniecTBa. KomnaecTBo
TETIOTHI TPU
TerIonepenaye.
AnmnabaTHBIii poriecc

[TepBblii 3aK0H
TEPMOJIMHAMUKU U €r0
MPUMEHEHHE K
n3oIpoleccam

HeobpatumocTs
MIPOLIECCOB B MPUPOJIE.
Bropoii 3akoH
TEPMOJUHAMUKHU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc5c36

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc5efc

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

35
36

[TpunIMn nencTBus u
KII/I TernmoBoi MamiuHbI

uxn Kapno u ero KITJ{

but6mmoreka [IOK
https://m.edsoo.ru/ff0c600a




37

OKOJIOTHYECKHE
PpoOJIEMBI
TEIJIOIHEPTETUKH

38

39

Oo6o0maromuit ypok
«MomnekynspHas Gpusnka.
OcHoBBI
TEPMOJMHAMHKID)

KonTponbnas pabota no
teMme «MoutekyisspHas
¢usuka. OCHOBBI
TEPMOJIUHAMHUKI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6938

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc6a50

40

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue
1 KUIICHUC

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c63b6

41

42

43

AOcororHasg 1
OTHOCHTEIIbHAS
BJIQKHOCTh BO3/IyXa.
Hacelmenuslii map

TBépnoe Teno.
Kpucrannuueckue u
amMop(QHbIe Tena.
AHM30TpPONHS CBONCTB
Kpuctaios. JKunkue
KPHUCTAJJIBL.
CoBpeMeHHbIE
MaTepuaibl

IInaBnenue u
KPUCTAJUTU3ALIHSL.
VnenbHas Temiora
iasseHus. Cyonumanus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0

bubmmoteka [IOK
https://m.edsoo.ru/ff0c6708

44

45

YpaBHEHHE TEIIOBOTO
OanmaHca

DneKTpu3aIus Ted.
DNeKTpUUIECKHil 3apsi.
JIBa BU/1a DIEKTPUIECKUX
3apsIoB

bubmmoreka [IOK
https://m.edsoo.ru/ff0c6820

bubmmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

46

47

IIpoBonHMKH,
TUDJIEKTPUKU U
MIOJIyIIPOBOTHUKH. 3aKOH
COXpPaHEHUS
NEKTPUYECKOTO 3apsaaa

BzaumopeiictBue
3apsnoB. 3akoH Kynona.
ToueuHbIt
IIEKTPUUECKUH 3aps]T

bubmmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

48

HanpsoxénaocTth
JIEKTPUYECKOTO I1OJIA.
[IpuHIMI cynepno3unumn
JIIEKTPUYECKUX MOJIEH.
JInHuM HanpsHKEHHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c6df2




49

50

51

Pab6ota cui
AIIEKTPOCTATHYECKOTO
mous. IloTennman.
Pa3HoCTh NOTEHIIMATIOB

[IpoBoaHMKY U
JUAJIEKTPUKHU B
AIEKTPOCTATHYECKOM
noste. [{uanexrpudeckas
MIPOHUIIAEMOCTD

DIIEKTPOEMKOCTb.
Konpgencarop

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc7018

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

53

54

55

56

57

58

DNEeKTPOEMKOCTh
IJIOCKOTO KOHJ/IEHCATOpa.
OHeprus 3apsKEHHOIO
KOHJIeHCaTopa

JlaGopaTopHas pabota
"Usmepenue
ANEKTPOEMKOCTHU
KoHAeHcaropa"

[TpuHIMI IeHCTBUS U
IIPUMEHEHHUE
KOHJICHCATOPOB,
KOIIUPOBAJIbLHOIO
arrmapara, CTpyHHOro
IIPUHTEDA.
DJIeKTpOCTaTHYECKas
3ammTa. 3a3eMIICHUE
3JIEKTPOIIPUOOPOB

DNEeKTPUUECKUHN TOK,
YCIIOBUS €T0
CYIIIECTBOBAHHSI.
[TocTostHuBIM TOK. Cuita
ToKa. Hampsixenue.
CornpotuBienue. 3akoH
Owma n1s1 yyacTka 1enu

[TocnenoBarenbHoOE,
napaiebHOe,
CMEIIaHHOE COeIMHEHHE
MIPOBOTHUKOB.
JlaGopatopHnas pabora
«3yueHne cMenaHHoro
COEMHEHUS PEe3UCTOPOBY

PaGora u momtHOCTH
AIEKTPUIECKOTO TOKA.
3akoH Jlxoyins-Jlenna
3akon Oma 15t TOJTHOM
(3aMKHYTO)
BJIEKTPUYECKOMN LIETH.
KopoTtkoe 3ambikanue.
JlabopaTopHas pabota

0.5

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubmmoreka [IOK
https://m.edsoo.ru/ff0c74{0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc7ae0




59

«M3mepenne DJ1C
MCTOYHHKA TOKA U €r0
BHYTPEHHETO
COIPOTHUBIICHUS»

Pe3epBHbIii ypok.
KonrtponsHas pabora no
TeMe
"OnexTpoanHamuka" /
Bceepoccuiickas
npoBepouHas paboTa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

61

Oo6o0maromuit ypok
«ONeKTpoIUHAMUKAY /
Bceepocculickas
IpoBepoyHas pabora

DneKTpoHHas
MPOBOANMOCTB TBEPABIX
METaJuI0B. 3aBUCUMOCTb
COTPOTHUBIICHUS METAJIJIOB
OT TEMIIepaTyphl.
CBepXIpoBOJIMMOCTh

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

62

63

64

DIEeKTPUYECKHI TOK B
Bakyyme. CBoiicTBa
ANEKTPOHHBIX IMyYKOB

[TonmynpoBoAHUKH, UX
COOCTBEHHAs U
pUMecHast
npoBoauMocThk. CBOMCTBA
p—n-nepexoja.
[TonynpoBoAHUKOBEIE
npubopsI
DNeKTpUYeCcKuil TOK B
pacTBopax M pacriaBax
3JIEKTPOJIUTOB.
DNEeKTpoIUTHYECKast
JMCCOLMALUS.
DneKkTpon3

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc82ba

65

66

67

DNEeKTPUUIECKHI TOK B
razax. CaMOCTOSITEIbHBIN
Y HECAaMOCTOSITETIbHBIN
pa3psa. Moinnus. [1nazma

DneKkTpudecKue npudopsl
U YCTPOMCTBA U UX
IIPaKTUYECKOE
npuMeHenue. [IpaBuna
TEXHUKH 0€30MaCHOCTH

KonTponbhas pabota no
TeMe «DIEeKTPOCTATHKA.
[TocTosaHHBII
3NeKTpudecKnuii ToK. Toku
B Pa3JIMUHBIX Cpeaax»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc86fc

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc8a8a




68

PezepBHblii ypok.
O6o0maromuii ypok 1mo
teMaM 10 knacca

Bbubnuoteka LIOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO
YACOB O ITPOTPAMME

68 5 4

11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero KP 1P

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTejibHbIE

pecypchl

ITocTositHHBIE MArHUTHI U UX
B3aUMOJICHCTBHE.
MarnautHoe nosie. Bektop
MarHuTHOM UHAYKIIUH.
JIMHUM MarHUTHOM
WHIYKIUU

MaruuTtHoe noie
MIPOBOJIHUKA C TOKOM.
OmnbIT DpcTena.
Bzaumoneiicteue
MIPOBOJHUKOB C TOKOM

JlaGopaTtopHnas pabota
«/3yyeHne MaraHuTHOro
HOJIsl KaTYIIKHU C TOKOM»

JleficTBMEe MarHUTHOTO
MOJISI Ha IPOBOJHUK C
tokoM. Cuita Amriepa.
JlaGoparopHas paboTa
«Hccnenosanne necTBUA
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»

bubmnoreka IIOK
https://m.edsoo.ru/ff0c9778

bubnuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubnnoreka IIOK
https://m.edsoo.ru/ff0c98fe

bubmmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JleficTBuEe MarHUTHOTO

IOJIS1 HAa JBMKYIIIYIOCS

3apSKEHHYIO YacTHUILY.

Cuna Jlopenua. Pabora
cuiibl JIopeHia

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHas
unaykus. [lorok BekTopa
MarHUTHON MHIYKIINH.
O/JC naaykyu. 3aKoH
3JIEKTPOMAarHUTHON
unaykun Papanes
JlaGoparopHas paboTa
«HccnenoBanue SIBJICHUS
3IIEKTPOMAarHUTHOM
WHTYKITHI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcals50




NuaykTuBHOCTSE. fBIEHUE
camounaykuuu. IJC
CaMOMHIYKIMU. DHEPrusi
MAarHUTHOTO TOJIS KaTyIIKH
C TOKOM.
DJIEKTPOMArHuTHOE MOJie

TexHuueckue yCcTpoicTBa u
WX IPUMEHEHUE!
MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YacTHUll, UHAYKIIMOHHAs
neyb

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

O06o0marmuil ypox
«MarHuTHoOe ToJIe.
DneKTpoOMarHuTHas
WHTYKIUS
KontponbHas padora 1mo
Teme « MarauTHoe 1oJie.
DJIeKTpOMAarHUTHAs
UHTYKIUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubnnoreka IIOK
https://m.edsoo.ru/ffOcad58

12

13

CB00OoIHbIE MEXaHUYECKHE
KOJIeOaHusI.
I'apMoHmnyeckne
KoyieOaHus. Y paBHEHUE
rapMOHUYECKUX
koneOanuii. [IpeBpaiienue
SHEepruu

JlaGoparopHas paboTa
«Hccnenosanue
3aBUCUMOCTH IIEpHUOJIA
MaJIbIX KoJeOaHuil rpys3a Ha
HUTH OT JJIMHBI HUTH U
Macchl Ipy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

14

KonebaTenbHbIi KOHTYP.
CB0OOIHBIE
JJIEKTPOMArHUTHBIC
KoJIeOaHMS B UJI€aIbHOM
KOJIeOaTeIbHOM KOHTYE.
AHaIOrHs MEXy
MEXaHHUYECKUMHU U
AIIEKTPOMATrHUTHBIMU
KOJICOAHHUSIMH

bubmmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

16

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPIUH B
UIeATbHOM KOJIE0ATEThHOM
KOHTYpe

IIpencrasnenue o
3aTyXaromux KoJIeOaHusIX.
Brinyxnennsie

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86




17

18

MeXaHUYECKHE KOJIeOaHus.
Pe3onanc. BeinyxaeHHbIe
AIIEKTPOMArHUTHBIC
KoJIeOaHUs

IlepeMeHHBIN TOK.
CunycouanbHbIN
MIEPEMEHHBIN TOK.
MOoOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYAHOE U
JICUCTBYIOILIEE 3HAYCHHUE
CUJIbl TOKA U HaIlPSKEHUS
Tpancdopmarop.
IIpousBoacTBo, nepenaya u
noTpebaeHne
AEKTPUYECKON SJHEPIUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcbd34

19

20

21

YcerpolicTBo 1
MPaKTUYECKOE MPUMEHEHUE
AIEKTPUYECKOIO 3BOHKA,
reseparopa nepeMeHHOro
TOKa, JIMHUH
3JIeKTpoIepeay

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOJICTBE
anekTposneprun. Kynsrypa
UCIIOJIb30BAHUS
AIIEKTPOIHEPTUH B
HIOBCETHEBHO KH3HU

MexaHnuyecKre BOJHBI,
YCIIOBHS PACIIPOCTPAHEHHUS.
ITepuon. Cxopocts
pacrpocTpaHeHHs U JTHHA
BouHEL. [lonepeunsie u
MMPOAOJBbHBIC BOJIHBL

bubnnoreka IIOK
https://m.edsoo.ru/ffOcc324

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTbH 3BYKa.
I'pomkocTh 3ByKa. Beicota
ToHa. TemOp 3ByKa

bubmmoteka [IOK
https://m.edsoo.ru/ffOcccOc

23

24

DNIeKTpOMarHUTHBIC
BOJIHBI, UX CBOMCTBA U
ckopocts. [Ikana
AJIEKTPOMArHUTHBIX BOJH

[IpuHUUMnIBI paTuoOCBs3U U
TeJIeBuIeHNA. Pa3BuTne
CPEICTB CBS3H.
Pagnomoxkanus

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccfe0

25

KonTponsHas pabora
«Koebauus v BOJHBD)

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonuHeitHOe
pacnpocTpaHEHUE CBETA B
OIHOPOJIHOM Cpene.

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350




27

ToueuHBI UCTOUHUK
cBeta. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHbI
OTpPa)KEHHUS CBETA.
[TocTpoenue n3o0paxeHui
B IUIOCKOM 3€pKaje

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomiienue ceera.
[TonHoe BHyTpeHHEE
otpaxkeHue. [IpenenbHbIi
YTOJI ITOJIHOTO BHYTPEHHETO
OTpaKEHHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlaGopaTtopHnast pabora
«M3mepenne nokazaress
IPETOMIICHUS CTEKIIa»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

31

JInn3sl. IlocTpoenue
M300paXeHH B TUH3E.
®opmysia TOHKOU JIMH3BI.
YBenuueHue JIMH3bI
JlaGopaTtopHast pabota
«HccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX)

bubmuorexa [JOK
https://m.edsoo.ru/ffOcddle

32

33

34

Hucniepcus ceera.
CrnoxHbIii cocTaB 0enoro
ceera. IIBeT.
JlaGopaTopHnas pabota
«Habmonenne nucrnepcun
CBETa»

Wutepdepennus ceeta.
Hudpaxus cserta.
JudpakimonHas pemeérka
[Tonepe4HOCTh CBETOBBIX
BoJH. [lonspuzanus ceera

bubmmoreka [IOK
https://m.edsoo.ru/ffOced22

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue npudoOpsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro NpUMEHEHUs

36

I'panuibl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[TocTynaTel cnenuanibHOM
TEOPUU OTHOCUTEIIBHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ffOcf862

37

38

39

OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH.
3ameJIeHne BPEMEHHU U
COKpAILEHUE JUTUHBI

OHeprus U UMIYJIbC
PENSATUBACTCKOM YaCTHULIBI.
CBs13b Macchl ¢ SHEPTUEN U
VMITYJIbCOM. DHEPrus
MIOKOS

KonTponsHas pabora
«Onrtrka. OCHOBBI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcfad42

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcfc68

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcf6f0




CIIELUAIILHON TEOpUHU
OTHOCHUTEIIBHOCTH»

®otonsl. Dopmya

bu6nmmoreka [IOK
40 [Inanka. Sneprus u https://m.edsoo.ru/ffOcfel6
UMITYJIbC (POTOHA
OTKpBITHE U UCCIICIOBAHUE Bubnmorexa [IOK
41 porodhdexTa. OnITh A. https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akoHbl GpoTtordhdexra.
42 zﬁjl;i)ifgz)gg?:;mm{a bu6nmoreka [IOK
) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna»
dboTtorpdekra
JaBnenne cBera. OmnbITHI
43 I1. H. JIeGenena. bubnnoreka IIOK
XUMHAYECKOE IEUCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa U
MIPaKTUYECKOe
MIpUMEHEHHUE:
44
(OTORIIEMEHT,
($hoTOIaTYNK, COTHEUHAS
OaTapesi, CBeTOIMO]T
Pemenn 9 10 TEM
45 «gn:MeIiTSIjILaBaH;)OBeoﬁe bubmorexa LOK
https://m.edsoo.ru/ff0d0302
OIITHKNY
Mogens atoma TomMcona.
6 | poosestm e Bu6motera LIOK
’ https://m.edsoo.ru/ff0d091a
[TnanerapHast Mojenb
aroma
bubmmoreka [IOK
47 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
N3nydyenune u norioueHme
5 | Fonm oo B LOK
. https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyrou. Bumsl
CIIEKTPOB
BomnHoBBIC CBOIICTBA
o | e Bomze B B LOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3ITyYCHHE
OTtkpbITHE
panroakTUBHOCTH. OTBITHI
50 Pesepdopna no bu6muoreka [JOK
ONPEIEIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaTuoaKTUBHOTO

H3JIyUYCHHUA




51

52

Cgoiicta anbpa-, 6era-,
raMma-u3Iy4eHusl.
BnusHue paanoakTHBHOCTH
Ha )KHMBbIE OPTaHU3MBI

OTKpbITHE TPOTOHA U
HeuTpoHa. M30Tonsl.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amMma-u3nyuenue

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

54

9H€pI‘I/ISI CBsI31 HYKJIOHOB B
anpe. SlnepHble peakuy.
SInepHslil peakTop.
[TpoOnemsbl, NepCHeKTUBHI,
DKOJIOTUYECKHE ACIIEKTHI
AJIEPHOM SHEPIETUKH

DNEMEHTAapHBIE YaCTULIBI.
OTKpBITHE IO3UTPOHA.
Metoab! HaOIOACHUS U
perucrpanuu
3JIEMEHTAPHBIX YaCTHILI.
Kpyruslit cron
«DyHnameHTaIbHbIE
B3aUMOJICHCTBUS.
EnunctBo ¢puznueckoit
KapTUHBI MUPA»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

56

57

58

Otanbl pa3BUTUS
actpoHomuu. [IpuknagHoe
¥ MHPOBO33pEHYECKOE
3HaUEHUE aCTPOHOMUHU.
Bup 3Bé3aHOrO0 Heba.
Co3zBe3nusi, spKue 3BE3IbI,
IUIAHETHI, UX BUIUMOE
nBrxenue. CojiHeuHas
crucrema

Comnue. Conneynas
aKTUBHOCTE. McTOUHHK
sHepruu CoslHIIA U 3BE3]T

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3bI
TJ1aBHOU
MIOCJIEI0BATEIbHOCTH.
BnytpenHee cTpoeHue
3B&31. COBpEMEHHBIE
MIPEJCTaBICHUS O
MIPOUCXOXKICHUU U
sBosronnu CosHIa U 3BE37

Mineunsiii [IyTs — Hama
I'amaktuka. ITonoxenue u
npmkenue CoaHia B
I'amaktuke. ['amaxkTukn.




59

60

YEpHble AbIPHI B sApax
TaJaKTUK

Bcenennas. Pa3zberanue
ranaktuk. Teopus
bonbmioro B3peiBa.
PenukroBoe uznyuenue.
MeraraiakTuka

Hepemennsie npo6ieMsl
ACTPOHOMHH

61

KontponpsHas padora
«DNeMeHThI aCTPOHOMUH U
acTpOUZHKI

62

63

64

65

Ob6o6maromuit ypok. Poib
(GU3UKY U aCTPOHOMHUU B
3KOHOMHYCCKOM,
TEXHOJIOTHYECKOM,
COIIMATLHOM 1 3THYECKOI
chepax nesaTeTbHOCTH
YyeJloBeKa

Oo6o6maromuit ypok. Poib
U MeCTO (PM3UKH U
aCTPOHOMHH B
COBPEMEHHON HAy4YHOHN
KapTUHE MHpa

Ob6o6maromuit ypok. Poib
¢du3nveckoit Teopun B
(dbopmMHupoBaHUU
MPEJCTaBICHUN O
(du3nyeckoil kKapTuHe MHUpa

O6o06marmuii ypox.
Mecto dusnueckoi
KapTHUHBI MUpPA B 00111eM
Py COBPEMEHHBIX
€CTEeCTBEHHO-HAy4HBIX
MPEJCTABICHUI O MPUPOJE

66

67

Pe3sepBHBII ypOK.
MarunutHoe mnoie.
OneKTpOMarHuTHas
WUHIYKIWS

PesepBHbIil ypok. OnTuka.
OcCHOBBI CIELIMATIBHOM
TEOPUU OTHOCUTEILHOCTHU

68

Pe3zepBHBI ypOK.
KBanroBas ¢usuka.
DJIEMEHTHI aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1784




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 0opa3oBaHus

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib U MeCTOo (U3UKH B
(bopMHpPOBaHUN COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHA, B MPAKTUYECKOU JEATEIbHOCTH
Troaei

10.2

Y4UTHIBaTh IPaHUIIBI IPUMEHEHUS U3YUYEHHBIX (PH3UUECKUX MOJICIICH:
MaTepuaibHas TOYKa, WHEpIHAIbHAsA CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UCATBbHBIN T'a3; MOJAEIN CTPOCHHUS ra30B, JKUIKOCTEN U
TBEPABIX TEJ, TOUCUHBIA SJIECKTPUUECKUM 3apsij — NpU PEIICHUU
¢duznyecKux 3a1a4y

10.3

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETHYECKOW TEOPUH
CTPOEHHUsI BEIleCTBA M  DJEKTPOAMHAMHMKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ma/leHUe
T€J, JBWKEHUE IO OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBUE TEI,
muddy3us, OpOYHOBCKOE JBH)KEHHE, CTPOEHHUE HKHUJIKOCTEH U
TBEPABIX TeJ, W3MEHEHHe 00béMa Tel MpUd HarpeBaHUU
(oxJ1aXk/1IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHcalus,
IUIaBJICHUE, KpUCTAIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3]yXa,
MOBBIIIEHWE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM
cocyle, CBA3b MEXIy [apaMeTpaMu COCTOSIHHA rasza B
M30IPOLECCAX; IIEKTPU3ALHNs TEJl, B3AUMOJCUCTBHUE 3aps 0B

10.4

10.5

OnucelBaTh MEXaHMYECKOE JABI)KEHHE, HCHOJIb3ys (PU3NYECKUe
BEIIMYUHBI: KOOPANUHATA, IIYTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIa, WMIYJIbC TeNla, KHHETHYeCKas DHEprus,
NOTEHIMaJbHAsl HHEpPIus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTh; TMpPU ONHUCAHUU NPABWIBHO TPAKTOBaThb (QU3NYECKUI
CMBICJI HCHOJB3YyEMbIX BEJIWYMH, UX OOO3HAUeHHs] M EAMHULBL,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY
C ApYT'MMH BeIUYMHAMU

OnuchiBaTh HM3yYECHHBIE TEIUIOBBIE CBOWCTBA TEl M TEIJIOBBIC
SIBJICHHSI, WCIOJIB3Ys (DM3WUYCCKHUE BEJIMYMHBL: JaBJICHUE Trasa,
TeMIlepaTypa, CpeaHss KUHETHYeCKas »dHEpPIrus XaoTHUYeCKOro
JBIDKCHUS MOJICKYJ, CpeAHEKBaJpaTHIHAs CKOPOCTH MOJIEKYII,
KOJMYECTBO TEIUJIOTHI, BHYTpPEHHsA OdHeprus, pabota rasa,
KO3 GUIIMEHT TOJE3HOTO NEHCTBUS TEIUIOBOTO JBUTATENs; MPH
OMHUCAaHWUU  TPABUIBHO  TPAKTOBaTh  (PUBUUYECKHA  CMBICI
UCITOJIB3YEMBIX BEIUYMH, UX O0O3HAYCHHS W SIWHHIIBI, HAXOJUTh
GbopMyTbl, CBS3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEITUYHHY C
JPYTUMU BEJTUIHHAM

10.6

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHME CBOMCTBA BEIIECTBA H
AIIEKTPUUYECKUE sIBIEHHUS (IIPOLIECChl), HCIONb3ys (U3NYECKHe
BEJIMYUHBIL:  JJIEKTPUYECKHHA  3apsAl,  JJIEKTPUYECKOe  MOJe,
HaIpsOHKEHHOCTDh I10JIs, MOTEHLHAN, Pa3sHOCTh IIOTEHLUAJIOB; IIPH




10.7

10.8

10.9

10.10

OIIMCAaHUU  IPABUWIBHO  TPaKTOBAaTh ¢usnyeckuif  CMBICH
UCIOJIb3YEMBbIX BEJIMYMH, UX OOO3HAYEHMs U €AMHUIIbI; YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NUECKYIO BETHUUHY C IPYTUMHU
BEJIMYUHAMU

aHAIM3UPOBATh (U3MYECKHUE TPOLECCHl M SBICHUS, HCIOIb3Ys
(bu3HUYeCcCKre 3aKOHBI U TPUHITUIIBI: 3aKOH BCEMUPHOTO TATOTCHHS, I,
I u 11T 3akoHbl HhIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH,
3aKOH COXpPaHEHHUS UMITYJIbCA, PUHIIMIT CYTIEPIIO3ULIMH CUIT, TIPUHIIUIL
paBHOINpABUSl HWHEPHHUATBHBIX CHUCTEM OTCU€Ta; MOJIEKYJISPHO-
KMHETUYECKYIO0 TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbI€ 3aKOHbI, CBSI3b
CpelHel KUHETUYECKOW SHEPruu TEIUIOBOTO JBIKEHHUS MOJIEKYH C
a0COJIIOTHOW TeMIIepaTypoM, NMEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUs DJIIEKTpUYECKOro 3apsijaa, 3akoH Kysona; mpu 3Tom
pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE
BBIpQXXEHHE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH

OOBACHATH OCHOBHBIE NPUHIUIBI JAECHCTBHS MalIMH, NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3iuyarh YCJIOBUS HX O€30MacHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHOMN KU3HU

BBINONHATE SKCIIEPUMEHTBI 110 UCCIICIOBAHUIO0 (PU3HUECKUX SBICHUN
U TIPOIIECCOB C HMCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPCHHIA;
pu 3ToM GopMyIIHpOBaTh MpobaemMy (3a1ady) U TUIIOTE3y Y4eOHOTO
DKCIEpUMEHTa,  coOMpaTh  YCTAHOBKY W3  MPEUIOKEHHOTO
000py/I0BaHUsI, IPOBOAMTH OIBIT U POPMYJIUPOBATH BHIBOIBI

OCymecTBISITh MPSMbIE W KOCBEHHBIC H3MEpPEHUsST (HU3HUECKUX

BCIIMYHH, IIPpU 3TOM BBI6I/IpaTL ONTHUMAJIBHBIN CIIOCO0 HU3MCPCHUA U
HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOFpCIHHOCTGfI H3MepeHHﬁ

10.11

HccnenoBath 3aBUCUMOCTH MeXAy (U3MYECKUMHU BEIMYMHAMU C
WCIIOJIb30BAaHUEM MPSMBIX M3MEPEHMI; IIPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh pPE3yJbTaThl IOJTYYEHHOH 3aBHUCHUMOCTH
(bu3nUecKrx BeIMYUH B BHJIE TaOIUI] U IrpadUKOB, J1eaTh BEIBOBI 110
pe3yabTaTaM MCCIIEeJOBAHUS

10.12

10.13

Cobmtoate  mpaBuiia 0e€30MacHOro0 TpyJAa MpU  [POBEIECHUU
UCCIIEIOBAaHU B paMKax y4eOHOTO OJKCIepUMEHTa, Y4yeOHO-
WCCIIEIOBATENILCKOW U MPOEKTHOM JIEATEIIBHOCTH C MCIIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pematp pacu€THble 3a/1a4u ¢ SIBHO 33JJaHHOW (PU3NYECKON MOJIENbIO,
UCTIONB3Ysl (PU3MYEecKue 3aKOHBI U MPUHIUIIBI; HA OCHOBE aHaIn3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3UYECKYIO MOJEb, BBIICATH
¢bu3nyeckue BeIUUUHbI U (OPMYJIbl, HEOOXOIUMBIE [ €€ pelIeHus,
MPOBOJIUTh PAacyYE€Thl M OLIEHUBATh PEAITbHOCTh TMOJYYEHHOIO
3Ha4YeHMs (PU3MUECKOU BEITMYHUHBI

10.14

Pemate  ka4yecTBEHHBIE  3aJayu:  BBICTpAaWBaThb  JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUN C OIIOPOM HA U3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKUe SIBICHUS

10.15

Hcnonb3oBaTh MpHU pelIeHUMH YYeOHBIX 3a/ad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTUHU [UISl TOHUCKAa, CTPYKTYPHUpPOBaHUS,
UMHTEpHpEeTallii U MPeACTaBIeHUs y4eOHOM M Hay4HO-TIOMYJISIpHON
nH(pOpMaLIKH, MTOJYYEHHON U3 Pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH
aHAJIM3UPOBAThH MMOJTyYyaeMylo HHPOPMALIUIO




10.16

[TpuBOANTH MpHUMEPHI BKIIAZAA POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

Hcnonb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOU
KU3HM Juid  o0ecredeHHs O€30IaCHOCTH IpU  OOpalleHuu ¢
npubopaMu M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpPAaHEHUS
30pOBbsl M COONIONEHHSI HOPM HKOJIOTUYECKOTO IOBEACHHS B
OKpY’KaIoIIeH cpene

10.18

11 KUIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

11.1

11.2

11.3

PaboTaThb B rpyIIie ¢ BHITIOJIHEHUEM Pa3IUYHbIX COLUATIbHBIX POJIEH,
IJIaHUPOBATh  paboTy TPyNIbl, palUOHAIBHO pacHpenessiTh
00s3aHHOCTH ¥ IUIAHUPOBATH JIEATEIBHOCTh B HECTAaHAAPTHBIX
CUTyaIUsX, aJeKBaTHO OLICHUBATh BKJIAJ Ka)KJIOTO M3 YYaCTHHUKOB
IPYNIBI B pelIeHHEe pacCMaTPUBAEMON TPOOIIEMBI

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero odopasoBaHus

JleMOHCTpHpOBaTh Ha TpUMEpPaXx pPOJIb H MeCTO (U3HKU B
(GbopMUPOBaHUN COBPEMEHHON HAyYHOW KapTHUHBI MUPA, B PA3BUTHUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH
JIFOJIeH, 1IEJIOCTHOCTh U €IMHCTBO (PM3HUECKOM KapTHUHBI MUPa

YuuThIBaThH T'paHULIbI IPUMCHCHU N3YUYCHHBIX (1)PI3PI“ICCKI/IX MOJICIICH:
TOYCUHBIN BHGKTpI/I‘-IeCKI/Iﬁ 3apsan, aacpHasa MOACIIb aTOMa, HYKJIOHHAA
MOZCIIb aTOMHOTI'O sApa IMpU pCHICHUA (I)I/I3I/I‘IGCKI/IX 3aga4

Pacnio3naBath Qu3ndeckue siBIeHUs (IIPOLECCHl) U OOBACHATh X HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
AJIEKTpUYECKasi NMPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE,
MarHMUTHOE  JICUCTBUS  TOKAa,  B3aUMOJICHCTBHE  MAarHHUTOB,
AIIEKTPOMArHUTHAs WHAYKIHSA, JEHCTBHE MArHUTHOTO TIONS Ha
MPOBOJAHWK C TOKOM H JIBIKYIIUHCS 3apsj, SJICKTPOMArHWTHBIC
KoieOaHusT W BOJIHBI, NPSMOJMHEHHOE paCHpOCTpaHEHUE CBETa,
OTpakeHHe, INpeJoMJIeHue, UuHTepepeHuus, audpakuus U
HOJISIpU3alUs CBETA, JHCIepCcus CBeTa, (PoToneKTpruuecKuil s ekt
(botorddext), cBeTOBOE NaBiieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHas M HCKYCCTBEHHas
paImoaKTUBHOCTh

114

OmnuceiBaTh W3y4YEHHBIE CBOWMCTBA BEHIECTBA (DJIEKTPHYECKHE,
MarHUTHBIE, ONTUYECKHUE, DIEKTPUUECKYIO IIPOBOIUMOCTD PA3JINYHBIX
Cpell) U DJIEKTPOMAarHUTHBIE SIBICHUS (IIPOLECCHI), HCIONb3Ys
¢u3nueckue BEIMYMHBL: AJIEKTPUUYECKUHM  3apsA], cuja TOKa,
AIIEKTPUYECKOE  HAMNpSOKEHHE, DBJEKTPUUECKOE COMPOTUBIICHUE,
pasHocTh noteHuuanos, 3JC, paboTa Toka, MHAYKIMS MarHUTHOTO
noisis, cuna Ammepa, cuia JlopeHla, MHAYKTUBHOCTb KaTyIIKH,
DHEPrus 3JIEKTPUUECKOT0 M MAarHUTHOIO TOJEH, NEPUOA U 4acToTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYpE, 3aps/] U CHUjla TOKa B IIpoLecce
FapMOHUYECKUX  DJJEKTPOMAarHUTHBIX  KojeOaHMH,  (oKycHoe
paccTosiHuE M ONTHUYECKasi CUJIa JIMH3bI; MPU OMUCAHUM MPABHIBHO




TPAaKTOBaTh (PU3UYECKUH CMBICT HCIOJb3YEMBIX BEJIWYHMH, UX
0003HaueHWs] M EAMHUIIBl; YyKa3blBaTh (OPMYJIbI, CBA3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BETUUUHY C IPYTHMHU BEIIMYMHAMHU

11.5

11.6

OnuchiBaTh M3YyYEHHBIE KBAHTOBBIE SIBJIEHUS U IPOLECCHI,
UCHOJb3Ys (PU3MUECKHE BEINYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX
BOJIH, JJTMHA BOJIHBI M 4acTOTa CBETA, SHEPTUs M UMITYJIbC (OTOHA,
[IepUoJ MoJIypacnana, SHEPrus CBA3M aTOMHBIX sJep; IIPU ONMCaHUU
OPaBUJIBHO TPAaKTOBAaTh (PU3UYECKHH CMBICT  HCIHOIB3YEMBIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIBI; YKa3blBaTh (OPMYJIBL,
CBSI3BIBAIOIINE JAaHHYIO (U3MUECKYI0 BEJIMYUHY C JPYTHMH
BEJIMYMHAMU, BBIYUCIIATh 3HaUCHUE (PU3MUECKON BEJIMUYUHBI

AHanu3upoBaTh (DU3MYECKHE IPOLECChl W SBIEHUS, HUCIONb3Ys
¢u3nueckue 3aKOHbl M NPUHUMOBL 3akoH OMa, 3aKOHBI
IIOCJIEA0BATENBHOIO M IAPAJLIENBHOIO COCIMHEHHUs IPOBOJHUKOB,
3akoH [0y — JIeHna, 3aKOH 3JI€KTPOMArHUTHON MHIAYKIWH, 3aKOH
IPSIMOJIMHEMHOT O paCpOCTPaHEHM S CBETA, 3aKOHBI OTPAXXEHUS CBETA,
3aKOHBI  IPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa IS
doroaddexra, 3aKOH COXpaHEHUS HHEPrHUM, 3aKOH COXPaHEHMs
HUMITYJIbCA, 3aKOH COXPAaHEHMS DIEKTPUYECKOrO 3apsAja, 3aKOH
COXpaHEHUsT MaccoBOIO  4YHMCJa, IHoOcTyinarsl bopa, 3akoH
PaAMOAaKTUBHOIO pacnajga; IpPH 3TOM pa3IM4YaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIIOBUS
(rpanubl, 06J1aCTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OHPGIIGJUITI) HaIpaBJICHUC BCKTOpa HWHAYKIHMHW MArHuTHOI'O II0JIA
IMPOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI JIopeHua

CtpouTh ¥ ONUCHIBATH HM300pa’KE€HHE, CO3AaBAEMOE IUIOCKUM
3epKajioM, TOHKOW JIMH30U

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UYECKUX SBICHUN
U TIPOLIECCOB C MUCIOJIH30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHUH;
pu 3ToM (HOpMYIHPOBATh MPOoOIEMY (331a4y) U THIIOTE3y Y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IIPEUIOKEHHOTO
000py10BaHUs, MPOBOAMTH OIBIT U POPMYJIHPOBATH BHIBOJIBI

OcymiecTBisATh MNpsMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpaTh ONTUMAJIbHBIA CIIOCOO U3MEpPEHUs U
UCIIOJIB30BaTh U3BECTHBIE METObI OLICHKH ITOIPELIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BETMYHMH C UCIIOJIB30BaHUEM
NPSAMBIX HM3MEPEHUH; IpU HTOM KOHCTPYHpPOBAThb YCTAHOBKY,
(buKcupoBaTh pe3yJbTaThl MOJYYECHHOH 3aBUCHUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJIE TaOJIUI U TPaUKOB, €J1aTh BHIBOABI 110 PE3yJIbTaTaM
UCCIIE0BAHNS

Cobmoate mpaBuiia 0€30MAaCHOTO TpyAa TMpH TMPOBEIACHHUH
ucCleOBaHUN B paMKax ydeOHOro »JKCIepuMeHTa, YyueOHo-
HCCIIEIOBATENIbCKON M IPOEKTHOM AeSITeIbHOCTH C UCIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyA0BaHUS

11.13

Pemarp pacu€THble 3a/1a4u ¢ SIBHO 33JJaHHOW (PU3NYECKON MOJIENbIO,
UCTIONB3Ysl (pU3MYecKre 3aKOHBI U MPUHIUIIBI; HA OCHOBE aHaIn3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3UYECKYID MOJIEIb, BBIICTATH
¢buznyeckue BeIMUUHbBI U POPMYJIIbl, HEOOXOIUMBIE [Tl €€ perIeHHUs,
MPOBOJIUTh pPAacy€Tbl M OLIEHUBATh PEAITbHOCTb TMOJYYEHHOIO
3Ha4YeHMs (PU3MIECKOU BEITMYHUHBI




11.14

Pemarp  KkadyecTBEHHbIE  3aJaud:  BBICTpaWBaTh  JIOTUYECKH
HENPOTUBOPEUHMBYIO IIETIOUYKY PACCYKACHHI C OMOPOi Ha U3YUYECHHbIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UIECKUEC SBJICHUS

11.15

Hcnonp30BaTh MpU pelICHHMH YYE€OHBIX 3a/la4  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUHU [UIsl TOHUCKAa, CTPYKTYPHUpPOBAHUS,
MHTEPIpETalliid M MPEACTaBICHUS y4eOHOW M HAay4HO-TIOMYJISIPHOU
uH(pOpMaLIKH, MTOJYYEHHON U3 Pa3IUYHBIX UCTOYHUKOB; KPUTUUECKHU
aHAJIM3UPOBAThH MOJTyYaeMyl0 HHPOPMALIUIO

11.16

OOBSCHATH TIPUHIIMITBI ACHCTBUS MAIIWH, TPHOOPOB U TEXHHUUECKUX
YCTPOWCTB; pa3jv4aTh YCIOBHS WX OE30IaCHOTO HCIOJIb30BAaHUS B
HOBCEIHEBHON KU3HU

11.17

[TpuBOANTH MPUMEpPHI BKIIAZA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE ITPOLIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

11.19

Hcronp30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HUKE B MOBCETHEBHON
JKU3HU Juia  oOecriedeHus 0€30MacHOCTH TpU  OOpalleHud ¢
npubopaMu M TEXHUYECKMMM YCTPOMCTBAMH, MJIs COXpPAaHEHUS
3I0pOBbS M COOIOJIEHUS HOPM OKOJIOTMYECKOTO TOBEICHUS B
OKpY’Karolleu cpene

PaGoTatp B rpymme ¢ BBINOJIHEHHEM PA3IMYHBIX COLIUATBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpYMIbL,  PAlMOHATBHO  pacIpeiessTh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATENILHOCTh B HECTaHJAPTHBIX
CUTyalUsAX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXXJIOTO U3 YYaCTHHUKOB
TPYIIIBI B PELICHHE PACCMATPUBAEMOM MPOOIEMBI

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
pa3jiena

Kon

NMpoBEepaAEMOro HpOBepﬂeMble IJIEMEHTBI COACPIKAHUA

3JIEMECHTA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®dusuka — Hayka o npupoge. HayuHele MeTOnBI
MO3HAHUS OKpYyXKaroliero Mmupa. Poib skcriepumeHTa u
TEOpUHU B TPOLECCE MTO3HAHUSA MPUPOJBI. DKCIIEPUMEHT
B (pu3uKe

1.2

MonenupoBanue (QU3NYECKUX SIBICHUI U IMPOLIECCOB.
Hayunsle runoressl. dusnyeckue 3aKOHBI U TEOPUHU.
['panunel  npuMEeHUMOCTH  (PU3UYECKMX  3aKOHOB.
[Tpuniun cootBerctBUsA. Ponmb u Mecto ¢u3uku B
(GbopMHPOBAHUN COBPEMEHHON HAay4YHOUN KapTHHBI MUDA,
B [IPAKTUYECKOU IEATEIbHOCTH JIIOAEH

MEXAHUKA
KMHEMATHKA

2.1

2.1.1

Mexaanueckoe JBUKEHNE. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBYDKEHUA. Cucrema OTCUéTa.
Tpaexropust
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2.1.2

2.13

Ilepememienne,  CKOpocTb  (CpemHsii  CKOPOCTb,
MIHOBEHHAsi CKOPOCTb) U YCKOPEHHE MaTepHalbHOM
TOYKH, HMX TMPOEKIMH HAa OCH CHUCTEMBI KOOpPJIUHAT.
Cio)keHue nepeMEIICHUI U CI0KEHUE CKOPOCTEH

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE
nBwkenue. I'papuku  3aBHCHMMOCTH  KOOpIMHAT,
CKOPOCTH, YCKOpEHHS, NyTH U  IepeMelICHUs
MaTepUaIbHOM TOYKU OT BPEMEHHU

2.14

CBo0OoniHOE majieHue. Y CKOpeHrne CBOOOIHOTO TaICHUS

2.1.5

2.1.6

KpuBonuneliHoe nBuxeHHE. PaBHOMEpHOE IBHKEHUE
MaTEpUaIbHOW TOYKM II0 OKPYKHOCTH. YTJOBas
CKOpOCTb, JMHEHHass cKopocTh. llepuon um yacrora.
I{eHTpOCTPEMUTENBHOE YCKOPEHHE

TexHuyeckue yCTpONCTBA: CIUIOMETP, JBUIKCHHE
CHapSIIOB, LICTIHBIC U PEMEHHBIC MepeIadn

2.1.7

2.2.1

[Tpaktnyeckue paboTel. 3mMepeHne MIrHOBEHHOMH
ckopoctd. HMccnemoBaHume — COOTHOIIEHMS — MEKIY
IyTSMH, IPONJCHHBIMU TEJIOM 3a I0CJIEN0BAaTEIbHbIC
paBHBIE NIPOMEXYTKU BPEMEHM IIPU PABHOYCKOPEHHOM
JBIKCHUM C Ha4yaJlbHOM CKOpPOCTBIO, PABHOM HYIIIO.
WN3yueHnne nBuKEHUs WIapUKa B BA3KOM KMIKOCTH.
W3yueHue 1BUKEHUS Tesa, OpOLIEHHOTO TOPU30HTAIBHO

JIMHAMUKA

[Ipunmun otHocutTenbHocTH [Manumnes. IlepBbiii 3aKoH
Herorona. lHepunanpHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepno3uuuu cuil

223

Bropoii 3akon HproTOHa nis MaTepHaqbHONM TOYKH B
uHepuuanbHoi cucreme otcuéra (MCO). Tperuit 3akon
HproToHa 111 MaTepUaJIbHBIX TOYEK

224

3akoH BceMUpHOTO TAroteHus. Cuna Tsoxectu. IlepBas
KOCMHUYECKasi CKOpocThb. Bec Tena

225

Cwua ynpyroctu. 3akoH ['yka

2.2.6

227

Cuina tpenusi. Cyxoe Tpenue. Cuma TpeHUs CKOJbKEHUS
u cuna TpeHus mokos. Koapoumuent tpenus. Cuna
COIIPOTUBJICHUA TIPU ABUKCHUM TCJIa B XUJAKOCTH HJIN
rase

[ToctynatensHoe W BpamjatenpHOEe  JBW)KCHUE
a0COJIIOTHO TBEPJIOTO Telia

2.2.8

229

2.2.10

MOMEHT CcuiIBI OTHOCHUTEIBHO OCH BpaunieHus. Ilnedo
cuiibl. YcnoBus paBHoBecus TBEpaoro tena B MICO

TexHudeckue yCTpPOWCTBA: MOALINIHUKYM, JBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

[TpakTudeckue pabotel. M3ydyeHue npmxeHus Opycka mo
HaKJIOHHOH IIJIOCKOCTH Jae )i JleﬁCTBHeM HECKOJIBKUX CHUIJI.
WccnenoBanue  3aBUCMMOCTH  CUJI  YHOPYTOCTH,
BO3HUKAIOIIUX B  jAepopMHpyeMON MpyXKUHE H
PE3WHOBOM 00pasie, OT BEIMYMHBI HX JehopMaIuu.
Uccnenopanue ycnoBuid paBHOBECHUS TBEPAOTO Tena,
HMMEIOIIIETO OCh BpalleHUs




3AKOHBI COXPAHEHNA B MEXAHUKE

Nmirynse MaTepHalIbHOU TOYKH, CUCTEMBI

2.3.1 MaTepualbHbBIX TOYEeK. MMmynbc cuibl M HU3MEHEHue
UMITyJIbCa Tella
239 3akoH coxpaHeHuss ummyibca B MCO. PeaktuBHOE
JIBUKECHUE
233 Pabora cuibl
234 MOIIHOCTb CHJIBI
235 Kunernueckas SHEPIHs MaTtepualibHON Touku. Teopema
0 KMHETUYECKOW SHEPTUH
[lorenumanpHass »Heprusa. lloTeHuumanbHas >Heprus
23 2.3.6 ynpyro neopMHpOBaHHOW MpPYXUHBL loTeHIManbHas
SHEprus Tena BOJIU3U MOBEPXHOCTU 3eMITU
[loTeHuumanbHple M HENOTEHLMAIbHbIE CUJBL. CBA3b
237 paboThl  HEMOTCHIHAIBHBIX CHJI C HU3MEHEHHUEM
MEXaHUYECKOM  SHEPrMM  CHUCTEMbl Tel.  3aKOH
COXpaHEHHUs MEXaHUYECKOU IHEPTUU
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHS
23.9 Texandueckne yCTvaf/'ICTBaI JIBMDKEHUE PAKET, BOJIOMET,
KOIIep, NPYKUHHBIM MUCTOIET
[TpakTueckue paboThl. M3yueHue cBsizu CKOpOCTEN Te
2.3.10 npu Heynpyrom ynape. MccnemoBanue cBsi3u paOOTHI
CUJIBI C U3MEHEHHEM MEXaHMUYECKOI 3HEpruu Tela
3 MOJIEKYJISAPHASA ®U3MKA U TEPMOJANMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOU
3.1.1 teopuu. bpoyHnoBckoe asmxenue. {uddysusa. Xapakrep
JIBIDKCHUSI M B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA
Mopenu cTpoeHuUs Ta30B, KUAKOCTEH U TBEPIBIX TEN U
3.1.2 0OBSICHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE JTHX
MozeIen
313 Macca monexkyn. KomumuectBo BeniectBa. [locrosiHHas
ABoraapo
314 TermmoBoe paBHOBecHe. Temneparypa U €€ U3MEpPEHUE.
31 IlTxana remneparyp Llenbcus
’ 315 Mopenbs HI€aTbHOTO rasa. OcHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKOI TEOpUH UJealIbHOTO rasa
AOcomroTHass Temmeparypa Kak Mepa  CpeIHeu
3.1.6 KMHETUYECKON SHEPruM TEIUIOBOI'O JBMKEHHUS YaCTHUIL
ra3a. [lIxana remneparyp KenbBuna
317 VpaBuenue Knameiipona — MeHzaeneeBa. 3akoH
JlanbTOHA
I"a3oBble 3akoHbI. M3omporeccsl B HICAJIBHOM rase ¢
3.1.8 IIOCTOSIHHBIM ~ KOJIMYECTBOM  BELIECTBA: HM30TEpPMa,
u30X0pa, n3obapa
3.1.9 TexHuyeckue ycTponucTBa: TepMOMETP, OapoMeTp




3.1.10

[TpakTuyeckue paboThl. M3mMepeHne macchl BO3IyXa B
KJIaCCHOM KOMHare. MccnenoBanye 3aBUCUMOCTH MEKIY
[IapaMeTpaMM COCTOSHHUS Pa3pEeKEHHOrO rasa

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmonuHamuueckass cucreMa. BHYTpeHHsAs 3Heprus
TEPMOJMHAMMUYECKOW  CHCTEMBI U CIIOCOOBI €€
WU3MEHEHUs

322

3.23

KonngectBo TemnoTel u pabora. BHyTpeHHSs >HEprus
OJIHOATOMHOT'O UJCAJIBHOIO ra3a

Bunel Teronepenayn: TEmIONpPOBOIHOCTb, KOHBEKIIHS,
W3JIy4YCHHUE. TermnoéMkocTh Tela. VY nenbHas
TEII0EMKOCTh BemiecTBa. Pacyér konmuvecTBa TEIIOTHI
IIpU TeIUIonepeiade

324

3.2.5

[TepBsiit 3aK0H TepMoAMHAMUKH. [IpruMeHeHue nepBoro
3aKOHa TePMOJIMHAMHUKH K H3omporeccam. I paduueckas
MHTEpIpeTanus paboThl ra3a

TennoBble MamuHbl. [IpUHIMIBI JEHCTBUS TEIIOBBIX
MammH. [IpeoOpa3oBaHuss SHEPTHMM B  TEIUIOBBIX
MammHax. KoadduiueHT noyie3Horo nelcTBus (nainee —
KIIJT) TeroBoit mamuubl. [ukn Kapuo u ero KI1/{

3.2.6

Bropoii 3akoH TepmomaumHamuiku. HeoOpatuMocTh
MpolieccCOB B mpupone. TeruoBble  ABUTATEIH.
DKOJIOTHYECKUE TTPOOIIEMbI TEIIJIOIHEPTETHKH

3.2.7

3.2.8

TexHudeckue yCTpOMCTBA: JABUIaTellb BHYTPEHHETO
cropanusi, ObITOBOH XOJOJMIBHUK, KOHIULIUOHED

[IpakTnueckue  pabOTHI. N3mepenne  yaenbHOU
TEIIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHNMA BEIHHIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

3.3.2

[TapooOpazoBanue U KoHJeHcauus. Vcnapenue u
KUMIEHWe.  YJenbHas  TemoTa  [apooOpa3oBaHUs.
3aBUCHMOCTb TeMIIEpaTypbl KUIIEHUS OT AaBJICHUS

AOcomoTHasT UM OTHOCHUTEJIbHAs BIAXXHOCTH BO3IyXa.
Haceliennslii nap

333

TBépnoe Tteno. Kpucramimueckue u amopdHble Tena.
AHnsorponuss ~ CBOMCTB  KpuctamuioB.  JKuukue
KkpucTayibl. CoBpeMEHHbIE MaTepHaIbl

3.34
3.35

[[naBneHne W KpuUCTAIM3aNMs. YJelIbHas TEIUioTa
riaBneHus. Cyonumarus

YpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

3.3.7

TexHu4eckue yCcTpoWCTBa: TUIPOMETP M IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUU IIOJNYyYEHHUs] COBPEMEHHBIX
MarepualoB, B TOM YHCJIE HAHOMAaTEpHAIOB, U
HAaHOTEXHOJIOTUU

[TpakTueckne paboTel. M3mepeHue  BIAKHOCTH
BO3JIyXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA




4.2

OnekTpuzauus Tel. ONeKTpudeckuil 3apsna. J[Ba Buaa

411 ANEKTPUYECKUX 3apsI0B
4.1.2 [IpoBOHUKH, TUAIEKTPUKHU U TTOTYIPOBOJIHUKU
4.1.3 3aKOH COXpaHEHHUS JJIEKTPUUECKOTro 3apsiia
414 B3aumoneiictBue 3apsanoB. 3akon Kynona
Dnektpuueckoe nose. Hanpspk€HHOCTD AJIEKTPUYECKOro
4.1.5 OJIS. [TpunHnKn CYNEPIO3ULIIH. JIuaun
HANPSDKEHHOCTH AJIEKTPUYECKOTO MOJIS
416 Pabora cun anexrpocrarnueckoro nois. Ilorenuuman.
Pa3zHocTh noreHuanon
[IpoBogHMKHM W  AMDJCKTPUKA B IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM noJie. Husnexrpudeckas
MIPOHUIIAEMOCTh
Onektpoémkocth.  KoHnmeHncarop.  DIEKTpOEMKOCTh
4.1.8 IUIOCKOTO  KOHJIEHCATopa. OHEpPrus  3apsyKEHHOro
KOHJICHCATOpa
TexHu4yeckue yCTpONCTBA: IEKTPOCKOII, IIEKTPOMETD,
419 AIIEKTPOCTATUYECKAS 3aIuTa, 3a3eMIIEHHE
ANEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYUHBIH
MIPUHTED
4.1.10 [IpakTudyeckne paboOThL. M3MepeHHE AIIEKTPOEMKOCTH

KOHJACHCATOpAa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJAX
Ycnosus CYLIECTBOBaHMS MIOCTOSIHHOTO
4.2.1 aneKkTpudeckoro Toka. Mcrounuku toka. Cuna ToKa.
ITocTosIHHBIN TOK
42.2 Hanpsixenue. 3akon Oma sl ydyacTka 1enu
423 DJEKTPUUECKOE COIIPOTUBIICHUE. Y nensHOE
COINPOTHBIICHUE BEIIECTBA
404 [TocnenoBarenbHOE, napajuiesbHOE, CMEILIaHHOE
COEJIMHEHUE MPOBOIHUKOB
4.2.5 Pab6ota snekrpuueckoro Toka. 3akoH Jxoyins — Jlenna
4.2.6 MONIHOCTB 3JEKTPUIECKOTO TOKA
anekTpoaBrKymas cuna (nanee — O/1C) u BHyTpeHHEee
497 CONPOTHUBIIEHNE WCTOYHHMKA TOKa. 3akoH Owma i
MOJIHOW (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTtkoe
3aMbIKaHUE
ONEeKTpOHHAas IPOBOJUMOCTb TBEPABIX METAJJIOB.
4.2.8 3aBUCUMOCTh CONPOTHUBIICHUS METaJUIOB oT
Temneparypbl. CBEpXIIPOBOAMMOCTh
499 OnexkTtpuueckud  Tok B Bakyyme.  CBolicTBa
AIIEKTPOHHBIX ITyYKOB
[TonynpoBomanku.  CoOCTBEeHHass W TpPUMECHas
4.2.10 IIPOBOAMMOCTh  MOJYINPOBOAHMKOB. CBoOMCTBAa p-n
nepexojia. [loaynpoBogHIUKOBBIE TPHOOPHI
4911 DNEeKTpUUECKUM TOK B ANIEKTPOJINTAX.

DIEeKTPOTUTHYECKAs JUCCOMAIIHS. DJIECKTPOJIN3




OnekTpuueckuii Tok B Trazax. CaMOCTOSTENbHBIA U

4.2.12 HECAMOCTOSITEIbHBIA  pa3psil.  PaznuuHble  THUIIBI
CaMOCTOATENIBHOTO pa3psana. Moauus. [1nazma
TexHudeckue yCTPOMCTBA: aMIIEpMETP, BOJIBTMETP,
peocTtar, HMCTOYHUKHM TOKa, HIIEKTPOHArPEBATEIIbHBIC

4913 puOOPHI, 3EKTPOOCBETUTEIBLHBIE unpn60pm,
TEPMOMETP  CONPOTHUBJIEHUS, BAKYYMHBIH  JHOJ,
TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN
MO/, TallbBaHUKA
[IpakTnueckue paboThl. V3yueHue CMeELIaHHOTO

4014 COCIMHEHUS PE3UCTOPOB.
N3mepenne DJIC MCTOYHMKA TOKAa U €r0 BHYTPEHHETO
conportusiieHus. Habmoaenne anekTponmsa

11 KJIACC
Kon Ko
NpoBepPsieMoOro IIpoBepsiemble 3J1eMeHTHI COIEPKAHUS
pasaeJa
3JIeMEHTa
4 DJIEKTPOAMMHAMUKA

MAT'HUTHOE I1OJIE. JIEKTPOMAT'HUTHAA MHAYKIMA

431 [TocrosiHHbIE MarHUThl. B3auMoaencTBue MOCTOSHHBIX
MarHuTOB
MarnutHoe mosie. BekTop MarHUTHONW WHIYKLHH.

432 IIpunnun  cynepno3unuu.  JIMHMM ~~ MarHUTHOM
nHayKuud. KapTtuHa nMHMI MarHUTHON MHAYKIIUU TOJIs
MOCTOSIHHBIX MarHUTOB
MaruuTHo€ 1oJje npoBOJAHUKA ¢ TOKOM. KapTuHa TuHui

433 MOJISI IJTMHHOTO TPSIMOTO TMPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOJHUKA, KATYIIKH € TOKOM. OTBIT
Opcrena. BzaumonelicTBie NpoBOAHUKOB ¢ TOKOM

434 Cuiia Amnepa, €€ MOJlyJib U HallPaBJICHHUE
Cuina JlopeHnia, e€ Moayib U HampaBiieHHE. [[BIkeHME

43 4.3.5 3apsyKEHHON YaCTULbI B OTHOPOJIHOM MAarHUTHOM TIOJIE.

Pabota cuibl Jlopeniia

4.3.6 SIBneHre ANeKTPOMArHUTHON UHIYKITUU

4.3.7 IToTOoK BEKTOpa MarHUTHOM MHIYKIIMHU

43.8 OJIC uHaykuuu. 3aK0H SJIEKTPOMArHUTHOM WHIYKITUU
Papanes
BuxpeBoe anekrpuueckoe mnone. OJIC HMHAyKIUM B

4.3.9 MIPOBOJIHUKE, JIBHOKYILIEMCS MOCTYIATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe

4.3.10 [TpaBuiio Jlenna

43.11 NunyktuBHOCTh.  fBienue camomHaykuuu. IJIC
CaMOMHIYKIUU

4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYLIKH C TOKOM

4.3.13 DNEKTPOMAarHUTHOE M0JIe




TexHuueckne  yCTpPOWMCTBA:  IMOCTOSIHHBIE  MAarHUTHI,

4.3.14 AJNIEKTPOMArHUThl,  JJIEKTPOJIBUraTellb,  YCKOPHUTEIU
AJIEMEHTApPHBIX YAaCTULl, UHIYKIIMOHHAS [1€Yb
[Ipaktuyeckue paboThl. M3ydeHWe MarHUTHOTO MOJIS

43.15 KaTylIKu ¢ TOKOM. MccienoBanue — neicTBus

IHOCTOAHHOI'O Maraura Ha paMKy C TOKOM.
HCCJ’ICI{OBaHI/Ie SABJICHUS BHCKTPOMBFHHTHOﬁ HHAYKIOUA

KOJIEBAHMA 1 BOJIHBI

MEXAHWYECKUE U SJIEKTPOMAI'HUTHLIE KOJIEBAHU

5.1.1

5.1.2

Konebarensuasgs cucrema. CBoOomHble KoieOaHUS.
lapmonnueckue  konebanus. Ilepwmon,  dvacroTa,
aMIIuTyna U (aza konebaHuit

IIpyxvHHBIA MagTHUK. MaTeMaTU4eCKUN MasTHUK

5.13

YpaBHeHue FapMOHUYECKUX KoJIeOaHMil.
Kunematnyeckoe ¥ JUHAMHYECKOE  OMHUCAHHE
K0J1e0aTeIIbHOTO JIBHKCHUS

5.14

5.1.5

51 5.1.6

[IpeBpamenue SHEPTUu npu TapMOHUYECKHUX
kosnebanusx. CBsi3b aMIUIUTYAbl KOJeOaHUN HCXOJIHOM
BEJIMYMHBI C aMIUTUTYyIaMU KoJIeOaHwid €€ CKOPOCTH H
YCKOpEHUS

KomnebarenpHblit KOHTYD. CBo0OOgHEIE
JJIEKTPOMArHUTHBIC KOJIeOaHHs B HJI€aIbHOM
KoJIe0aTEIbHOM KOHTYpE. Amnamorus MEeXIy
MEXaHWYECKUMH U AJICKTPOMArHUTHBIMH KOJICOAHHUSIMH.
®opmyna TomcoHna

3aKOH  COXpaHEeHHs]  SHEpPrud B HUJACaJIbHOM
KOJIe0aTeIbHOM KOHTYPE

5.1.7

5.1.8
5.1.9

BriHyk/1eHHBIE MexaHM4yeckue KosebaHus. PezoHaHc.
Pe3onancnas KpuBasl. BriHyXeHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.

ITepemenHsbIi ToK. CHHYCOMIANIBHBIN IEPEMEHHBIN TOK.

MoniHOCTb MNEpEMCHHOTO  TOKa. AMHJ'II/ITy,Z[HOC u
HeﬁCTBYIOHICC 3HAYCHHUEC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpanchopmarop.  IlpomsBoactBo,  mepegadya |
noTpelieHne EeKTPUIECKON YHEPTUU. DKOJIOTHUECKUE
PUCKM TIPU MPOU3BOJCTBE AIIEKTPUUYECKOW HSHEPrUH.
KynpTypa ~ HCIIONIB30BaHMSI ~ DJJIEKTPOIHEPTMM B
ITOBCEJTHEBHOM KU3HH

5.1.11

5.1.12

TexHuueckue yCTpOiicTBa: ceiicmorpad,
AIIEKTPUUYECKUI 3BOHOK, JTJMHUU JIEKTporepeiad

[TpakTueckue paboTel. MccnenoBaHue 3aBUCHMOCTH
nepuoJia MajibIX KojieOaHUM rpy3a Ha HUTH OT JJIMHBI
HUTHU U Maccel rpysa. MccienoBanne nepeMeHHOro Toka
B LeNM U3  IOCIEIOBAaTEIbHO  COCAVMHEHHBIX
KOHJICHCATOPa, KaTyIIKH U PE3UCTOpa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbI

>2 521

MexaHu4eckrie BOJIHBI, YCJIOBHS PacHpOCTpaHEHUS.
[lepuon. CkopocTh pacnpOCTPAHEHUS U JIJIMHA BOJIHBI.
[Tonepeunbie ¥ MPOOJIbHBIE BOJHBI




5.3

522

523

HHHPar### WuTepdepenius u T paKIus
MEXaHUYECKUX BOJIH

3Byk. CKopocTb 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHA.
TemOp 3ByKa

524

5.25

5.2.6

ONEeKTpOMarHUTHbIE BOJHBL.  YCIOBUS  M3JIy4EHHUS
JIEKTPOMAarHUTHBIX BOJIH. B3aumHass opueHTanus
BeKTOpoB E, B M v B 3JEKTpOMarHUTHON BOJHE B
BaKyyMe

CBolicTBa  2JIGKTPOMAarHUTHBIX  BOJIH:  OTPaXECHHE,
IIPEJIOMIICHUE, MOJISIpA3aLUs, Tudpakuus,
uHTepdepeHiyst. CKOpOCTh JEKTPOMArHUTHBIX BOJIH

[[lxama  »nEKTpOMAarHUTHBIX  BOJH. IIpuMeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIUITBI pagrOCBA3H U TEAEBUICHUS. Pagromokanus.
DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl

5.2.8

5.3.1

Texnuueckue YCTpOWCTBA: MY3BIKaJIbHbIE
MHCTPYMEHTBHI, YJIbTPa3BYKOBasl AMATHOCTUKA B TEXHUKE
U MEIULUHE, pajap, pPaauOIpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-nieup

OIITUKA

[IpsimonuneitHoe pacmpocTpaHeHHe cBeTa B
OOHOPOAHOM cpene. JIyu cBeTa

532

5.33

534

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUSI  CBETA.
IToctpoenue n300pakeHHH B IIIOCKOM 3epKajie
[lpenomnenne cBera. 3aKOHbI  INPENOMIICHMS  CBETA.
AOCOMIOTHBIN MOKa3aTesb MPEeTOMIICHUS

IlonmHoe BHyTpeHHee oOTpaxkenue. IlpenenbHbll  yrou
IIOJIHOT'O BHYTPEHHETO OTPaKECHHUS

5.35

Hucnepcus ceera. CiioxkHbIl cocTas Oesoro ceta. LlBet

5.3.6

Colwuparoiue U pacceuBaONINE JUH3bL. TOHKAas JTUH3A.
@DOKyCHOE pPACCTOSHHME W OINTHYECKas CHJIa TOHKOMN
nuH3bl. [locTpoeHne n300paxkeHU B COOUpAIOIIUX U
pacceuBalOmMX JHH3aX. DopMyna TOHKOW JIMH3BI.
YBenuuenune, 1aBaeMoe THH30M

5.3.7

[Ipenenbl IPUMEHUMOCTH T€OMETPUUYECKON ONITHKH

5.3.8

WNurepdepentius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOAEHUS MAaKCHMyMOB U MHUHHMYMOB B
UHTEp(PEpPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5.3.11

Hudpaxus ceeta. Audpakinuonnas pemeTka. Y cioBue
HaOJIOZCHUsT TJIABHBIX MAaKCUMYyMOB TIpU TaJeHUU
MOHOXPOMATHYECKOTO CBeTa Ha JAUPPAKIHOHHYIO
pelETKy

[Tonspu3zanus ceeta

TexHuueckue ycTpoiicTBa: OYkH, Jyma, ¢oToammapar,
MPOEKIIMOHHBIA  anmapar, MHKPOCKOM, TEeJIEeCKOT,
BOJIOKOHHAsl ~ ONTHKA, JU(PAKIMOHHAs  peméTKa,
MOJIIPOU T




5.3.12

[Ipaktudyeckue paboTsl. M3Mepenue  moxazaTens
npenoMieHus. VccnenoBanue cCBOMCTB H300paKeHU B
nuH3ax. Habmonenue aucnepcuu ceera

BJIEMEHTGHI CITIELITUAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

I'paHunBI IPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH.
ITocTynarel TEOPUU OTHOCUTEIBHOCTH: HHBAPUAHTHOCTD

6.1 MOJyJIsI CKOPOCTH CBETa B BaKyyMme, IPHUHIMI
OTHOCHUTEJIbHOCTH DUHILITEHHA
6 6.2 OTHOCUTENBHOCTh  OAHOBPEMEHHOCTU.  3aMeNJICHUE
BPEMEHU U COKPALLEHUE JITUHBI
6.3 DOHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsI3b MacChl C DHEPrueld M HMMITYJbCOM CBOOOIHOM
YaCTHUIIBl. DHEPTHUs TIOKOSI CBOOOAHOM YaCTHUIIBI
7 KBAHTOBAA ®U3NKA
3JIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonsr. ®opmyina [lnanka cBs3u >HEPruu (GOTOHA C
€ro 4acToTOi. DHeprusi U UMITyJibC (HOTOHA
710 OtkpsiTue u uccnenoBanue porordpdexra. Onpitel Al
o CroneroBa. 3akoHbI poToddexTa
7.1 713 VYpasuenue DiinmTeitHa i potodrddexra. «Kpacnas
rpanunay goroaddexra
7.1.4 Hasnenue ceera. Onbitsel [1.H. JIeObenera
7.1.5 XUMHYECKOE JEHCTBUE CBETA
716 TexHuueckue yctpoiictsa: (HoTodeMenT, GoToNaTINK,
coJiHe4Has OaTapesi, CBETOUO
CTPOEHHME ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEIOBAHUIO CTPOEHHMS aToma. [InmanerapHas moaennb
aToMa
[Toctynatel bopa. U3nyuenue u nornomieHne GoToHOB
795 IIpU TEpeXoe aToMa C OJHOTO YPOBHsI DHEPIMH Ha
npyroil. Buabl cnektpoB. CnekTp ypoBHEW 3HEpruu
aToMa BOOpoja
7.2 BonnoBbele cBoMcTBa yactul. BosHbl e  bpoiins.
7.2.3 Kopnyckymnsipuo-BonHOBOM  ayanmu3Mm.  Judpaxius
AJIEKTPOHOB Ha KpUCTAJLIax
794 CnoHTaHHOE M BBIHYXACHHOE U3Iy4Y€HHUE. Y CTPOMCTBO
Y IIPUHLUI paboThI Jlazepa
795 TexHudeckue yCTpPOWCTBA: CHEKTPAJbHBIM  aHAIMU3
(criekTpockoI), 1a3zep, KBAHTOBbIM KOMIBIOTEP
796 [Ipaktuyeckue pabGotbl. HaGmonenuwe muHeHyaToro
CHeKTpa
ATOMHOE A1PO
731 Mertonabl HaOMIOAEHUS U PETUCTPALIMM HJIEMEHTAPHBIX
7.3 YJACTHUII
730 OtkpeiTe paanoaktuBHOCTH. OmnbiThl Pesepdopna mo

OINpCACIICHUIO COCTaBa PAIMOAKTHBHOI'O M3JIYYCHHA.




7.3.3

7.3.4

7.3.5

CpoiicTBa anb(da-, Oera-, ramMMma-uznydeHnus. BrnusHue
PaIMOAKTHBHOCTH Ha JKUBBIC OPTraHU3MBbI

OTKpeITHE NPOTOHA M HeWTpoHa. HykimoHHas Moaenb
anpa ['eiisenOepra — MBanenko. 3apsn aapa. MaccoBoe
qucio siipa. M3oromsl

Anbda-pacnian. DIEKTPOHHBIM M TO3UTPOHHBIN OecTa-
pacnan. I'amMma-uznyuyeHue. 3aKOH PaJIUOAKTUBHOTO
pacmaja

OHeprusi CBSI3U HYKJIOHOB B sijipe. SlJepHble CHIIBI.
Jedexr macchl siapa

7.3.6

SInepusle peakuuu. [lenenue u CUHTE3 SAEp

7.3.7

7.3.8

Snepubiii peaktop. Tepmosinepusiii cuuTes. [Ipobiaemsr
U MEPCIEKTUBBI SJIEPHON IHEPTETUKU. DKOJIOTHUECKUE
ACMHEKTHI AICPHON IHEPTETUKHI

OneMeHTapHble  4YacTullbl. OTKpbITHE MO3UTPOHA.
DyHIaMEHTAJIbHBIE B3aUMOAECHCTBUS

7.3.9

7.3.10

TexHudeckue  yCTpoOWCTBa:  JO3UMETP,  Kamepa
Bunbcona, sinepHblil peakTop, aToMHasi bom0a
[TpakTuyeckue pabotsl. MccnenoBanue TPEKOB 4acTHUI
(o roToBBIM oTOTpad M)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3BénmHoro Heba. Co3Be3gus, spKue 3BE3MBI,
IUIAHETHI, UX BUANMOE JIBMOKCHHC

8.2

Conneuynas cucrema. IlnaHersl 3eMHOM TpyIIIBIL.
[InaHeThI-TUTAaHTBI U WX CIOYTHUKHU, KapIUKOBBIC
iageTsl. Masele Tera COTHEYHOH CUCTEMBI

8.3
8.4

8.5

Connnie, ¢Qorochepa u armochepa. ConHeuyHas
AKTUBHOCTh

Hctounnk sHeprun CoinHua U 3BE311

3BE3bI, MUX OCHOBHBIE XapaKTEPUCTHKH:  Macca,
CBE€THUMOCTB, pazmyc, TeMnepaTypa, X B3aNMOCBA3b.
JunarpaMMa «CHEKTpaJIbHbIM KJIacC — CBETHUMOCTDHY.
3BE34Bl IVIABHOM ITOCJIENOBATEIILHOCTH. 3aBUCUMOCTH
«Macca —  CBETMMOCTBY» IS 3BE3J  TJIaBHOM
MOCJIEI0BATEIIbHOCTH

8.6

8.7

Baytpennee CTpOEHHE 3BE3. CoBpemeHHbIE
IIPEICTaBIEHNS O IPOUCXOKIEHNH U dBoronnu CoHIa 1
3BE3/1. DTaIlbl XKU3HU 3BE3]

Mneunslii Ilyte — Hama I'anaktuka. ChnmpanbHas
cTpykrypa [anmaktuku, pacnpeneneHue 3BE3N, raza u
neutn. ITonoxxenne n neumxenne ConHua B ["amaktuke.
[Tnockas u chepuueckas noacucteMsl ['anakTuku

8.8

8.9

Tunsl raakTuk. PaguoranakTuku u kBazapbl. YEpHbIE
JIBIPHI B SIIpaXxX TaJIaKTUK

Bcenennas. Pacumpenue Bcenennoil. 3akon Xa0o6ia.
Pasz0eranne ramaktuk. Bo3spact u paauyc Bcenennoi,
teopuss  bosbmoro  B3peiBa. Mogenbs  «ropsdeu
BcenenHoi». PennkroBoe n3inyueHue




8.10

MacmrabHast cTpykTypa Bcenennoil. MeraranakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMHUH
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