PabGouas nporpamma no yyeoOHomy npeamery «@usnka» (0a3oBbIi
ypoBensb) 10-11 kinace

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHM K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTesbHOM mporpaMmsbl, npeacraBieHHbIx B I'OC
COOQO, a takxke c yuérom (enepanbHOi paboyeil mporpamMmbl BOCHHUTAHHS U
KOHIENIUHU NpenofaBanus yuyeoHoro npeamera «dPusnka» B 00pa3oBaTeIbHbIX
opranuzanusax  Poccuiickori ~— @enepanuu, — peanu3ylOIIMX  OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

Copepxanue mnporpamMMbl O (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBI Mupa oOyuarommxcs 10-11 xmaccoB mpu
oOydenun wux (Qusuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusasm PI'OC COO k miuaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAMMOCTh
peanu3anuu  MEXIPEIMETHBIX CBs3ell (PU3MKM C EeCTECTBEHHO-HAYyYHBIMU
y4eOHBIMM TpeIMeTaMHu. B Hell ompenenstoTcs OCHOBHBIC II€NIM H3y4YeHUs
(GbU3MKH Ha ypOBHE CPEIHETO O0Iero oopa3oBaHus, IIIAHUPYEMbIC PE3YyIbTaThl
OCBOCHHUS Kypca (DU3MKU: JIMYHOCTHBIC, METamlpeIMeTHbIe, MpeIMETHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no gu3uKe BKIIOYALT:

e IUIAHUPYEMBIC pe3yJbTaThl OCBOCHHS Kypca ¢GU3HKM Ha 0a30BOM

yYpOBHE, B TOM UHKCJIE TPEIMETHBIE PE3yJIbTaThI MO T'0JIlaM 00yUYCHHUS;

e coaepxkaHue yueOHoro npenmera «dusukay no rogam o0ydeHusl.

®u3nkKa Kak Hayka o0 HamOoisiee OOIIMX 3aKOHAX MPUPOAbI, BHICTyHas B
KauecTBE Y4YeOHOro IpeAMETa B IIKOJIE, BHOCHT CYIIECTBEHHBIA BKJIaJ B
cucteMy 3HaHUH 00 okpyxkatomeM wupe. IlIkombHBIH Kypc QUMK —
CUCTEMOOOpa3yIoIUi  JUIsl  €CTeCTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MIOCKOJIBKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBJICHHI,
M3ydaeMbIX XUMHEH, Owmoisorueit, usnmueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpUMEHEHHE (PU3MUECKHX 3HAHUI omperenser
XapakTep U pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe HIHEPreTHKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHs HOBBIX MAaTE€PUAJIOB C 3aJaHHBIMU
cBolictBamMu u JApyrux. W3ydenue (uU3MKK BHOCUT OCHOBHOW BKJIaJ B
(opMHUpOBaHME €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa O0Oydyarouuxcs, B



dbopMupOBaHME YMEHUH TNPUMEHATh HAYYHBIM METOJN TIO3HAHUS TPHU
BBIMIOJTHCHUH UMU yYEOHBIX UCCIICTOBaHHIA.

B ocHoBy kypca (usuku s YpOBHS CPEIHEro oO0IIero oOpa3oBaHUS
MOJIOKEH PsIi WIeH, KOTOphIE MOXKHO pacCMaTpUBaTh KaK MPHHIHUIBI €ro
MOCTPOECHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MmaTepuan Kypca (U3HKU
0o0beMHEH BOKPYr (U3MUECKUX Teopuid. Bemymmm B Kypce sBisieTcs
dopMupoBaHUE IPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJe.

Hoesa cymanumapuzayuu. EE peanuszanus mpearnoyiaraeT MCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIIHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BUTHEM O0OIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIEMaMHu.

Hoess npuxnaownoii wuanpasnrennocmu. Kypc GuU3uMKu mpeamnoiaraet
3HAKOMCTBO C UIIMPOKMM KPYIOM TEXHHYECKUX M  TEXHOJOTHYECKUX
NPUJIOKEHUN U3yUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEJICHUS SJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYKIEHUs
npoOsieM  palMoHaJbHOTO  MPUPOJOMNONB30BAaHUS U IKOJOTHUECKOU
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YPOBHE CPEIHETO OOIIEero
oOpaszoBaHus SABIAOTCS (puznueckue Teopuu (HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpe TOCTpOeHUS (PU3ndecKoil Teopun, pou (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TPaHMIIAX
MPUMEHUMOCTH TEOPHM, Il OMHMCAHWUS €CTECTBEHHO-HAYYHBIX SBJICHUN U
MPOIIECCOB).

CucTeMHO-ACITENbHOCTHBIM TOAX0A B Kypce (U3MKH peanusyeTcs
npekae BCEro 3a CYET OpraHu3alMd SKCIEPUMEHTAIBHOM JEeSTENbHOCTH
oOyuarommxcs. Jlist 6a30Boro ypoBHS Kypca (M3UKHM — 3TO HCIOJIb30BAHHE
CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX JKCIEPHUMEHTOB U JTA0OPATOPHBIX
paboT, KOoTophle B TporpamMme Mo (u3uke 0ObEeIWHEHBI B OONIUN CIHCOK
VYCHHUYECKHX TMpaKTHUYeCKuX paboT. Beigenenne B yKa3aHHOM TEpEYHE
1a00paTOPHBIX pabOT, MPOBOIUMBIX ISl KOHTPOJISA U OIIEHKH, OCYIIECTBISICTCS
y4acTHUKaMU 00pa30BaTEIbHOrO Ipollecca MCXOJAsd U3  OCOOCHHOCTEH



IUIAaHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. IIpu 3ToM oOecneumBaercs
OBJIaJIcHUE OOYyYaIOIIUMHCS YMEHUSMH NPOBOAUTh KOCBEHHBIE HW3MEPEHUS,
MCCJEeI0BaHNS 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH U MOCTAHOBKY OMBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.
Bonbiioe BHUMaHME YAENSETCS PEIIEHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anay. [Ipu aTOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCA 33J]a4H C SIBHO
3alaHHOM  (U3MYECKOW MOJEINbI0, TO3BOJISIOIINE MPUMEHATh HW3YUYEHHbIE
3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszfesa Kypca, TaKk U UHTerpupys
3HaHMSI W3 pas3HbIX pasfenoB. JIns KadyecTBEHHBIX 3a7ady I[PUOPUTETOM
SBIISIIOTCS 33/1aHUs Ha OOBSICHEHHWE TMPOTEKaHWs (PU3UYECKUX SBICHUU U
IPOLIECCOB B OKPY’KAIOIIEH >KM3HU, TpeOyrolue Bbibopa (usnyeckoil Moaenu
JUISL CUTYalluu TIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.
B coorBerctBuu ¢ tpeboBanusimu PIOC COO k wmarepuaigbHO-
TEXHUYECKOMY oOecreueHnto y4eOHOro rmpoiiecca 0a3oBbI ypOBEHb Kypca
¢u3MKM Ha YpOBHE CpeaHEero oOIero oO0pa3oBaHUs JIOJDKEH H3y4daThbCs B
YCTIOBHSIX TIPEMETHOTO KaOMHEeTa (PU3HKH WM B YCIOBHUSX HHTETPHUPOBAHHOTO
KaOWHEeTa NPEIMETOB EeCTECTBEHHO-HAy4yHOro uukia. B kabunere Qu3uku
JOJDKHO OBITh HEoOXonuMoe jgabopaTopHOoe 00OpYyAOBaHUE JUJISl BBIIOJHEHMS
yKa3aHHBIX B IpOrpaMMe MO (PU3MKE YUYEHHYECKHX MPaKTHYECKHX paboT M
J€MOHCTPAaLlMOHHOE 000pYy10BaHUE.
JIeMOHCTpallnOHHOE 000pYyJOBaHUE (POPMUPYETCSI B COOTBETCTBUM C
OPUHIUMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00€CleYrBaeT IOCTaHOBKY
HEepeUYHCIEeHHBIX B Iporpamme Mo (U3MKe KIIOUEBbIX JEMOHCTpAlUi IS
UCCIICJIOBAHUS M3Y4YaeMbIX SBJICHMH M TPOLECCOB, OHOMIUPUYECKUX U
(yHIaMEHTaNBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.
JlaGoparopHoe oOOpyIOBaHHME JISI YYEHUYECKHX TMPAKTUYECKUX padoT
GopmupyeTcst B BUie TEMaTHUYECKUX KOMILIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydamomuxcs. TeMaTuyeckue KOMILIEKTHI
71a00paToOpHOro OO0OpPYNOBaHUS JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MIPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
M3MEPHUTEIBHBIX CUCTEM B BUJIE LIU(PPOBBIX 1a00paTOpuil.
OCHOBHBIMH TIETISIMHA U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS:
e (dopMHpOBaHHE HMHTEpPECa M CTPEMJICHUS OOYYarOIIMUXCS K HAyYHOMY
U3yYEHHUIO MPHUPOJbI, PA3BUTHE WX HMHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e Dpa3BUTHE TMPEJICTAaBICHUH O HAyYHOM METOAE [MO3HaHUS U
dopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIICHUS K OKPYXAIOUINM
SBJICHUSIM;



(opMHpOBaHHE HAYYHOTO MHMPOBO33PEHHSI KaK pe3ysibTaTa U3Y4YCHUs
OCHOB CTPOEHHMsI MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;
(opMHUpOBaHUE YMEHHUI OOBSACHATH SBJICHHUS C HUCIOJIb30BAHHEM
(u3MUECKNX 3HAHUM U HaAYYHBIX JOKAa3aTEIbCTB;

(opMUpoOBaHUE NPEACTABICHUNA O POJIU (HU3UKU JJISl PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHU.

JlocTrkeHue 3TUX 1Lejieil 00ecreunBaeT sl PeIIeHUEM CIEAYIOINX 3a/1a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 0011ero 0opa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUM 00  oO0ummMXx  (QU3NYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSAX,  BKIIOYAas  MEXaHHKY,
MOJIEKYJISIpHYIO (PU3UKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHHH TIPUMEHSITh TEOPETUUYCCKHE 3HAHUS IS
0o0bsICHEHUS (PU3MYECKUX SBJICHHUH B TMPUPOAEC U IS TPHUHATHUSA
MPAKTUYECKUX PEIICHUM B IOBCEHEBHOMN KU3HU,

OCBOCHHE CIOCOOOB pEIHIeHUS PA3IMYHBIX 337ad C SBHO 3aJaHHOU
duznuecko MoJeNblo, 3a4ad, MOJAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3ziaHue (PU3NIECKON MOJICIH, aJICKBATHOU YCIIOBUSIM 3a]1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB W MPUHIIMIIOB ACHCTBUS TEXHUYECKUX
YCTPOWCTB M  TEXHOJOTMYECKUX IMPOLIECCOB, HX BIUSHHUSI Ha
OKPYKaIOUIYIO CpEAY;

OBJIQICHUE METOJAMU CAaMOCTOSITEJILBHOTO TIJIaHUPOBAHUS U IIPOBEACHUS
(bu3MUECKUX SKCIIEPUMEHTOB, aHAJIM3a U MHTEpIpeTaluy nHpopmaiuu,
OMpEIENICHNs] JOCTOBEPHOCTHU MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHE YCIIOBUI JUTS pa3BUTHS YMEHU MIPOEKTHO-
UCCIIE0OBATEIBCKOM, TBOPUECKOU ACATEIbHOCTH.

Ha usydyenune ¢usuku (6a30BbI YpOBEHb) Ha YPOBHE CPETHEr0 OOIIEro
oOpazoBanus otBoauTcs 136 yacos: B 10 kimacce — 68 gacoB (2 yaca B HEJEINIO),
B 11 xacce — 68 yacoB (2 yaca B HEZENIO).

[Ipennaraemseiii B mporpamMmme 1o (u3MKe TMepedeHb JIa0OpaTOPHBIX H
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JElaeT BBIOOD
MpOBENCHUS JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUA

®usnka — Hayka o npupoze. HayuHble METONBI MO3HAHUSA OKPYKAIOILLIETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue ¢pu3HUeCcKuX sIBICHUH U npolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOPUH. ['paHUIBI NPUMEHUMOCTH (PUIUYECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u Mecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHOW HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEM.

Jlemoncmpayuu

AnanoroBeie ¥ IMGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTE€pUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJHMHAT.
Ciio)keHue nepeMenieHnil U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJMHENHHOE NBrkKeHUE. [ 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M [EpEeMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBuxeHue. JIBHKEHHME MaTEpUAIIBHOM TOYKHA IO
OKPYKHOCTH C TIIOCTOSIHHOW IO MOJYJII CKOPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m wactora obpamenusi. lleHTpocTpemurtensHoe
YCKOpPEHHUE.

TexHnuecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSAJIOB, LICMTHBIE U PEMEHHBIE NTEpEaadH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTPALUS KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne nBukeHus: Tena, OPOLIEHHOrO MO YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpanenue ckopocT pu ABUKEHUHU 1O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3ydyeHne HEpPaBHOMEPHOTO  JBMXKEHHUS C  LEJIbI0  ONpEJICIICHUs
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIICHUS MEXIY NYTAMH, MPONUJCHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE PABHBIE MPOMEXKYTKHM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydenune nBUKEHUS IapuKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Teia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHuun cynepno3uiuu cuil. BTopoll 3akoH
HproTona gmmga wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona s
MaTepHuaabHbIX TOYCK.

3akoH BceMupHoro TtsaroteHus. Cuia Tsbkectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenune. Buabl Tpenus (ImOKos, CKOJbXEHUs, KaueHwus). Cuiia TpeHwHs.
Cyxoe tpenue. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment
TpeHus. Cuiia CONpOTUBIICHUS TIPY JIBUKEHUM Teja B )KUIKOCTH WIIN Tase.

[TocTtynaTenpHOE U BpamaTeabHOE ABMIKEHHE a0COIOTHO TBEPIOTO Tea.

MoOMEHT CHJIBI OTHOCUTEIBHO OCH BpaiieHus. [lmedo cuibl. YcioBud
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOWCTBA M IMPAKTUYECKOE MPUMEHCHUE: IMOIIIUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JiIeopMaIiiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.



CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHsvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, MMEIOLIETO OCh
BpaILCHUSL.

Tema 3. 3akonbl coXpaneHusn 6 mexaHuke

Nmnynbe maTepuaabHON TOYKH (Tena), CUCTEMbl MaTE€pUATbHBIX TOUEK.
NMnynbC cUiibl U1 UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHUS MMITYJIbCA.
PeaktrBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi matepuanbHOW Touku. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [ToTeHimanbHas SHEprus yIpyro
nedopMUpoBaHHON TIpyXUHBL. [loTeHIManpHAs dSHEpPrusi Tejla BOJIU3H
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbpHple ¥ HEMOTEHIUaIbHbie  cUibl. CBsS3pb  pabOTHI
HEMOTEHIUAJIBbHBIX CUJI C U3MEHEHUEM MEXaHMYECKON IHEPTHHM CUCTEMBI TElL.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCcTporucTBa U MPAKTUUYECKOE TPUMEHEHHE: BOJOMET, KOTIED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BHXKEHMUE.

[lepexon mOTEHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenne abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanne cBsizM pabOThl CUJIBI € U3MEHEHHEM MEXaHH4YeCKOU
SHEPIrUH TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MouiekyasipHas pu3uKa ¥ TEpMOAMHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIC TOJOXEHUS MOJEKYISIPHO-KUHETUYECKOH TEOpUU U HUX
onbITHOE oOocHOBaHue. bpoyHoBckoe nBmxeHue. [Auddysus. Xapakrep



JIBUKECHUS WU B3aUMOJECHCTBUS YACTHL[ BelIeCTBAa. MOJENIU CTPOEHHUS TIa3o0B,
KUJKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mojaenein. Macca u pasmepsl monekyin. KommuectBo BemiectBa. [loctosHHas
ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. lllkama
temneparyp Llenbcus.

Mogens wuaeanbHoro rasa. (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKON TeOpUHU HJICIbHOrO ra3za. AOCOMIOTHAs TeMmreparypa Kak Mepa
CpeHEeW KMHETHMYECKOW SHEPruM TEIUIOBOTO JBM)KEHUs vactull raza. Illkama
temneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHneneeBa—
Knaneiipona. 3akon JlaneroHa. M3ompoiiecchl B HA€aIbHOM ra3e ¢ MOCTOSIHHBIM
KOJMYECTBOM  BellecTBa. [ 'paduueckoe TpeAcCTaBICHUE  HU3OIMPOIECCOB:
u30TepMa, U30X0pa, n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, ¢doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCUHEHUN.

OnpiTel 10 MU PYy3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKA3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mojenb, WLTIOCTPUPYIOLIAs IPUPOAY JABICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI HWJEabHOIO Tasa,
U30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHONW KOMHATE HA OCHOBE U3MEPEHUI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXJIY  apaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Tras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepmoanHamuueckas cucTema. BryTpennsis DHEPIUs
TEPMOJAMHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTtBo
TEIJIOThl U paboTa. BHYTpeHHssi 3HEprusi OJHOATOMHOIO HJICAIbHOIO Ta3a.
Buzapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKIINS, U3IyYEHUE. Y IebHAA
TEIUIOEMKOCTh BellecTBa. KOIMYecTBO TEMIIOTHI IPU TEILIONEpEIaye.



[lonstue o0 agmabatHOM mporecce. llepBblli 3aKOH TEPMOIUHAMUKH.
[IpumeneHue nepBoro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuk. HeoOpaTumMocTh Mpo1ieccoB B MPUPOJIE.

TemnoBble  MamuHbL.  [IpUHIUIBI  AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >Heprud B TEIUIOBBIX MamnuHax. KoadduiumeHt mone3Horo
nevictBus TeruioBod mamuHbl. [lukn KapHo u ero xkosd@uiMeHT moJIe3HOTrO
JeNUCTBUS. DKOJIOTMYECKUE MPOOJIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA MU NPAKTUYECKOE TPUMEHEHHUE: JBUTATEIb
BHYTPEHHEI0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEH HEPTHM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKu U3 OYTBUIKU TIOJ JICMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOACMOHCTpAIIHS).

N3MeHenne  BHYTpeHHEW  dHepruu  (TeMmepaTypbl) Telaa  MOpH
TeIJIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenn mapoBod  TypOWHBI, JBUTaTedsl BHYTPEHHErO CrOpaHuUf,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoonvl

[Tapoobpa3zoBanue u konnencanus. Mcnapenne u kumnenue. AOCOMIOTHAS
Y OTHOCHUTEJIBHAS BIIAXKHOCTh BO3AyXa. HacelllleHHbIN map. YaenpHas TerioTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHHM30TPOMHS
cBOMCTB KpuctaimioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u KpucTau3anus. Y aenbHas Terora miasieHus. Cyonumanusi.

YpaBHeHHE TEMJIOBOIO OagaHca.

TexHuueckne ycCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYUYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX MAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEeHUSs BIAXKHOCTH.

HaGmtonenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTRA.



JleMoHCTpanus KpUCTaioB.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
N3mepenue 0THOCUTEIBLHOM BIAXKHOCTH BO3AyXa.

Paznea 4. JinekrpoauHaMuKka

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tel. JNEKTpUYecKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaoB. [IpoBOJHMKH, TUAJICKTPUKU U MOJYNPOBOJHUKU. 3aKOH COXpPAaHEHUS
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. ToudeyHbIl AleKTpUYECKUI
3apsa. Dnekrpuueckoe noje. Hanps:k€HHOCTD anekTpudeckoro noist. [Ipunuun
CyHEePIO3UIUU AIEKTPUUYECKUX MOJIEH. JIunun HanpsHKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

Pabora cun omekrpocratnueckoro moissg. [lorennman.  PasHocTh
noTeHuuanoB. I[IpOBOJHMKM M AUAIEKTPUKUA B DIIEKTPOCTATUUYECKOM TIOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCT. Konaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsKEHHOTO KOHIEHCATopa.

TexHu4eckne ycTpoHCTBa M IMPAKTUYECKOE MPUMEHEHHUE: SJIEKTPOCKOTI,
ANEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllMTa, 3a3€MJICHHUE JJIEKTPOIPUOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN ammapat, CTPYWUHBIN IPUHTEDP.

Ilemoncmpayuu

Y CTpOoNCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B RIIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTOpa OT IUIOU[agu
IJTACTHH, PACCTOSIHUS MEXKAY HUMU U IUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii 3nekmpuyeckuii mox. Toxu 6 paziuunlx cpeoax

DNEeKTPUUECKU TOK. YCJOBUSI CYLIECTBOBAHUS 3JJIEKTPUYECKOIO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.



DJIEKTPUYECKOE CONPOTHUBJIEHUE. YEIbHOE CONPOTHUBIICHUE BEIECTBA.
[locnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

PabGora »snexrtpuueckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYIASI CUJIA U BHYTPEHHEE COMPOTUBJICHUE UCTOYHUKA TOKA.
3akon Oma [ m1ONHOM (3aMKHYTOM) aiekTpuueckoi 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAMMOCTH  TBEPJBIX  METAJUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynpoBoguuku.  CoOcTBeHHass W TNPUMECHass  MPOBOJAUMOCTh
noJiyripoBoAHUKOB. CBoMcTBa p—n-niepexoa. [loaynpoBoHUKOBEIE TPUOOPHI.

ONEeKTpUYECKMA TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOSATENbHBI U HECAMOCTOSITEIbHbIN
pazpsan. Monuus. [Lnazma.

TexHuueckue YCTpPOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJILTMETP, pPEOCTaT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH
IUONl, TEPMUCTOPBI U  (POTOPE3UCTOPHI,  IMOJYIPOBOJHUKOBBIA  JHO,
rajbBaHUKa.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHMUS.

3aBUCHUMOCTh CONPOTUBIICHUS [TUINHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpssMoe wW3MepeHHue HIEKTPOABIXKYIIEH CHIbl. KopoTkoe 3aMbIKaHue
raJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psl U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTH AUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenne 351eKTpOABHKYIIEN CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

Habnronenue anextposusa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusnuku 6a30Boro ypoBHs B 10 Ki1acce oCylecTBIs€TCS €
YU4ETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ld C KypcaMu MaTe€MaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOI0B HAyYHOTO
MO3HAHUSA: SIBJIEHUE, HaYYHbIA (aKT, TUIOTEe3a, (pU3HUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, IKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelleHHe CHUCTEMbl YypaBHEHMM, JMHEWHas QYyHKIuS,
napabona, runepbosia, HX TrpapuKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLHUU HA OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonozusn: Mexanumdeckoe IBMKEHUE B KUBOM mpuponae, auddysus,
OCMOC, TEIIO0OOMEH >KHMBBIX OpPraHU3MOB (BHBI TEIUIONEpPEAaud, TEIIOBOE
paBHOBECHE), JIEKTPUUYECKUE SBIICHUS B )KUBOU MPUPOJIE.

Xumus.: TACKPETHOE CTPOCHME BEILIECTBA, CTPOCHHUE aTOMOB M MOJEKYJ,
MOJIb BEIIECTBa, MOJIIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tell,
KUJIKOCTEN M ra3oB, 3JIEKTPUUYECKHE CBOMCTBA METAJIJIOB, JIEKTPOJUTHYECKAS
AYCCOLMAlMs, ralbBaHUKa.

l'eoepagpus: Ba)xHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: peoOpa3oBaHKUE IBUKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbca B TEXHUKE (pakeTa, BOJOMET U JpYrue), JBUraTelb BHYTPEHHETO
CropaHusi, napoBas TypOWHa, OBITOBOM XOJOIWIbHHUK, KOHIUIMOHED,
TEXHOJIOTUU TIOJIy4€HUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIeE
HaHOMAaTEepUajaoB, W  HAHOTEXHOJOTHM, DJEKTpOCTaTHYeCcKas  3allluTa,
3a3eMJICHUE 3JIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPUOOPHI,  AJIEKTPOOCBETHUTENbHBIE  IPUOOPHI,
raJlbBaHUKA.

11 KIIJACC

Paznen 4. JiaekTpoauHaMHuKA
Tema 3. Maznummnoe none. IneKmpomacHuUMHAA UHOYKUUA
IlocTostHHBIE MarauThl. B3amMoaelcTBHE IIOCTOSHHBIX  MAarHHUTOB.
MarauTtHoe noisie. BekTop MarHUTHOM MHAyKUMU. [IpuHOUMII Cyneprno3uuuu
MarHWTHBIX NoJieH. JIMHMKM MarHuTHOM MHAYKIWUA. KapTuHa JTUHWUA MarHUTHOU
WHAYKIMH MOJISI TOCTOSTHHBIX MAarHUTOB.



MarauTtHoe T1OJ€ MPOBOJHHMKA € TOKOoM. KapTuHa IHMHUN HHAYKUWAH
MAarHUTHOTO TOJISI NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KaTymlku ¢ TokoM. OmnbeiT Opcrena. Bzaummoneiicteue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna JlopeHua, €€ MOIynb W HampaBiieHuE. JIBH)KEHUE 3apsHKEHHOU
YacTHIIbl B OTHOPOJIHOM MarHuTHoOM mnose. Pabota cuinbl Jlopenia.

SlBneHue 3neKTpOMarHUTHOM MWHAYKUMHU. [IOTOK BEKkTOpa MAarHUTHOMU
WHIYKIUU. OJEKTPOABIXKYIIAS CWia HHIAYKIUU. 3aKOH JJIEKTPOMArHUTHOMW
uHaykuuu Dapanes.

BuxpeBoe snekTpuueckoe mojie. IDIEKTPOABMKYIIAS CUJa WHAYKIUU B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[TpaBuiio Jlenua.

NHAyKTUBHOCTh. SIBIECHME CAMOMHIAYKIMU. OJIEKTPOABMXKYIAS CHUia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4yecKkne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MArHuThl, 3JICKTPOMArHUThI, AJIECKTPOABUIATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, HHAYKIIMOHHAS T1€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIvHMY MHAYKIAX MarHUTHOTO TOJIS.

B3aumonericTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTh  JJICKTPOJABMIKYIIEH CWJIBI HMHAYKIIMK OT CKOPOCTH
W3MEHECHUS MarHUTHOTO TTOTOKA.

SIBneHne caMOMHIYKIIHH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3yyeHne MarHuTHOTO OIS KaTYIIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHTYKIIHAH.

Paznen 5. Koyie0anusa ¥ BOJHBI



Tema 1. Mexanuueckue u 31eKmpPOMAZHUMHbLE KOJ1EOAHUA

Konebarenbhas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHHUS.
I'apmonnyeckue konedanus. Ilepuon, yactora, aMmMTyaa U ¢aza KojaeOaHHil.
IIpyxuHHBIN MasiTHUK. Marematnueckuii MAasITHUK. YpaBHeHue
rapMOHUYecKux kosebanuii. IlpeBpanieHue 53HEPruM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCaIbHOM KO0JIe0AaTeIbHOM KOHTYpE. AHAJIOTHS MEX]y MEXaHWUYECKUMH U
ANEKTPOMarHuTHeIMH KosiebanusiMu. Popmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o  3aryxaromux  KoieOaHusX.  BbIHyXJeHHbIE
MexaHuueckue kojebaHusi. Pe3zonHaHc. BbIHyXJI€HHbIE 3JIEKTPOMArHUTHbBIE
KosieO0aHusl.

Ilepemennblii Tok. CHHYCOMJANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIUTYAHOE M JCHCTBYIOIIEE 3HAYEHUE CUJIBI TOKa U
HaIPSKEHUS.

TpancdopmaTtop. [Ipou3zBoacTBO, nepegava " norpebiieHue
ANEKTPUYECKOW DHEPruu. OKOJIOTMYECKHME PUCKM TPU  IPOU3BOICTBE
anekTpodHeprun. KynpTypa HMCIOIb30BaHUS 3JIEKTPOIHEPTUHA B MOBCEIHEBHOM
KU3ZHU.

TexHUYeCKHe YCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: DIICKTPUYCCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTeIbHON CHCTEMBbI (NIPY>KUHHBIA WU
MaTeMaTUYE€CKUI MasITHUK).

HaGmonenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOWCTB BHIHYKJICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSHKEHUS OT BPEMEHM)
JUTSI DJIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mnocnenoBaTEIbHOM COEAMHEHUM PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUM 3JIEKTPONEePeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH TEPHOJa MaJbIX KOJEOAHWI Tpy3a Ha HHUTH
OT JIJTMHBI HUTU U MACCHI Irpy3a.



UccnenoBanne mnNEepeMEHHOr0O TOKa B I[ENA W3 IOCIEA0BATEIIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60TIHbL

MexaHnnyeckue BOJIHBI, YCIOBHsS pacnpoctpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHusi W JJMHA BOJIHBL. [lomepeuHble W TPOJAOJIbHBIE BOJHBI.
WNuTtepdpepenius u nuPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIECKTPOMArHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B aiekTpoMarHuTHOM BOJIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHHE, MOISpU3alusl,
nudpakius, uarepdepenius. CKOpocTh dEKTPOMArHUTHBIX BOJIH.

[Ixana >MeKTpOMAarHUTHBIX BOJH. [IpuMeHeHNe 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpeibl.

TexHudeckne ycTpoMCTBA W MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YIbTPA3BYKOBas JUArHOCTHKA B TEXHHKE W MEAUIIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Ilemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ PEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYION U
4acTOTOM KoJieOaHuH.

UccrnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)KEHHUE,
MpesIoMJICHHE, OIS pU3aIus, Tudpakius, UHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsamMonuHerHOE pacHpPOCTPAHEHHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKoHbI OTpakeHusi cBeTa. [locTpoeHue n3o0pakeHuit
B IUIOCKOM 3€pKaJIE.

[Ipenomiienne cBeTa. 3akoHbBI MpEJIOMIJIEHUSI CBeTa. AOCOJIOTHBIN
rokasarens npesnomiieHus1. [lonnoe BHyTpeHHee otpaxenue. [IpenensHbiil yron
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

Hucniepcus cBeta. ClioxHBIN cocTaB Oenoro cBera. L{BeT.



ColOuparomie u pacceuBarolive JIUH3bl. ToHKas auH3a. DOKycHOE
pPacCTOSIHME M ONTHUYECKasl Cujla TOHKOM JMH3BL [locTpoenne nzoOpaxeHuil B
coOMparolMx U pacceuBaloIUX JuH3ax. PopMyna TOHKOM  JIMH3BI.
VBenuueHue, 1aBacMoe JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonuoBass ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOIIOEHUST MaKCUMYMOB MU MHHUMYMOB B HHTEphEpEeHIHMOHHOU
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. QudpakinuonHas pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX MAKCUMYMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuecKkne yCTpPOMCTBA W MPAKTHUUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA ammapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, Tu(paKImoHHas peméTka, moJIpoul.

Jlemoncmpayuu

[IpsamonuHeliHOEe pacrpoCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETa.
OnTuueckue mprulOopskI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moiellb CBETOBOA.

HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKONa.

Ha6monenne naTepdepeHnm crera.

Ha6monenune nudpakiuum cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HabGmronenne moisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nmokasarens NpeaoMIICHHS CTEKJIA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Hab6monenne nucrnepcuu cBera.

Pazgen 6. OcHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEJIbHOCTH

['paHubl TPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCUTENBPHOCT ~ OAHOBPEMEHHOCTH.  3aMEJJICHHE  BPEMEHU W
COKpAILlEHUE JIJINHBI.



OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs3p Macchl C DJHEPrue€d W HMILYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKosl.

Paszpnen 7. KBanroBas ¢pusuxa
Tema 1. dnemenmuvl KBAHM OGO ONMUKU
®oronsl. Popmyna Ilnanka cBsi3u sHepruv (POoToOHA C €ro YacTOTOW.
DHeprust 1 UMIYJIbC GOTOHA.
OtkpeiTie U uccienosanue Gorodpdexra. OnbiTel A. I'. Cronerosa.

3akonbl Gotorpdexra. YpaBHenue DiinHmTerHa mis potodaddexra. «Kpachas
rpa"una» ¢potodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHu4eckne yCTpOMCTBA M MPAKTUUYECKOE NMPUMEHEHHUE: (OTODIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOHO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Nccnenoranne 3akoHOB BHelHEro ¢hoTodddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pe3epdopra no paccessHuIo o -4acTHII.
[Lmanerapnas moxpens aroma. [loctynatel bopa. M3mydenue w mornomeHue
(GOTOHOB TIpH TEpeXo/ie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyrou. Bumbr
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOJOPOA.

BonnoBeie cBoiicTBa wactuu. Bomnbel ae bpownnsa. KopryckyssipHo-
BOJIHOBOH JTYaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHnueckne yCTpOMCTBA M NMPAKTHUYECKOE IMPUMEHEHHUE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

Habnrogenue nuHEHYaToro CrexkTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKpBITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1mo  ompeneneHu0  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BinsHue pairoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE pOTOHA W HelTpoHa. HykinoHnHas monens siapa [eiizenoepra—
NBanenko. 3apsaa aapa. MaccoBoe uuciio aapa. M3oromnsl.

Anbda-pacnan. DIEKTpPOHHBIM M TMO3UTPOHHBIA OeTa-pacman. [amma-
U3JIy4eHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl aapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiit peakrop. TepmosiaepHsiit cunte3. [IpobGieMbl U TEpPCHEKTUBHI
AIEPHON SHEPrETUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AI€MEHTAPHBIX YaCTHII.

dyHnaMeHTadbHble B3aUMOJEHCTBUSA. EQUHCTBO (hU3MUECKO KapTHHbBI
MUpa.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: J103UMETD,
kKamepa Bunbcona, siiepHbIil peakTop, aToMHast 0omo0a.

Jlemoncmpayuu

CUY€TUnK MOHU3HUPYIOIIHUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3zznen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Otanbel  pa3BuUTUS acTpoHOMuM. IIpukiagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0TO0 HebGa. Co3Be3ausi, sipKue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHass akTUBHOCTh. McTouHuk sHeprum CoyHIIA W 3BE3N.
3BE3/bI, MX OCHOBHBIC XapaKTEPUCTUKH. JluarpaMma «CHEKTpaJIbHBIN KJacc —
CBETHMOCTE». 3BE3BI TJIABHOHM MOCJIEIOBATEIIFHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbB» JJIs1 3BE3]] TJIABHOM IMOCJIEA0BATEILHOCTH. BHYTpeHHEE CTpOoeHHUE
3BE371. COBpEeMEHHBIC TMPEICTABICHUS O MPOUCXOXKACHUU U dBOoIMK CoHIIa
1 3BE3J1. DTaIlbl )KU3HH 3BE3]I.

Muineunsiii [lyTe — Hama [Manaktuka. [lomoxxenue u aBmwxkenue CoJiHIA B
lNanaktuke. Tumnbl ranaktuk. Panvoramaktuky u kBaszapbl. UEpHbIE OBIPHI B
SIApax rajJakTHK.



Bcenennas. Pacmupenne Bceenennoil. 3axkon Xa0O0na. PazOeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoit. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a30M c HCTIOJIb30BAHUEM
KOMIBIOTEPHBIX MPWIOKEHUN ISl  ONpeNeNieHus] TOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro noymapus u
SIPKHUE 3BE3/IBL.

HaGmonenus B Teneckon JIlynbl, mianet, Mneunoro IlyTu.

Oo6o0maromuee NOBTOPEHNE

Pone ¢u3ukum u acTpoHOMUHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M O3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJb M MECTO
bU3UKM W acCTPOHOMHUM B COBPEMEHHOM HAydyHOW KapTWUHE MHUpa, pPOJIb
dbuzudeckor Teopur B GOPMUPOBAHUHN TIPEACTABICHUN O (PU3HUECKON KapTHUHE
MHpa, MECTO (U3MYECKON KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kilacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHKH,
OMOJOTHH, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBA3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIA (aKT, TUMOTEe3a, PU3NUECcKasi BEITUYNHA, 3aKOH,
Teopusl, HAOIMIOACHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPABHEHUM, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIMHA HA OCU KOOPAMHAT,
CIIOKEHUE BEKTOPOB, MPOM3BOJHBIC DJIIEMEHTAPHBIX (YHKIUN, MPU3HAKH
MOI00UST TPEYTOJIbHUKOB, OMpPENeNICHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
Te.

bBuonocus: snexrpudeckue SBICHUS B JKUBOW TMPHUPOAE, KoJeOaTelbHbIE
JNBW)KEHUS B JKHBOM NPUPOJIEC, ONTUYECKHUE SBJICHUS B JKUBOW NPUPOJE,
JNEUCTBUE paiMalliy Ha )KUBbIC OPTraHU3MBI.

Xumusi: CTPOEHHE AaTOMOB M MOJEKYJ, KpHUCTaUIM4YECKass CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOW  PEIIETKH,
CIIEKTPaJIbHbIA AHAIU3.

l'eocpaghusi: marHuTHBIE TMONIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
dhoToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcusa: JNWHUU DIEKTPOIEpeNay, IE€HEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTelb, UHAYKIMOHHAS I1€4b, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenepon, CBY-neuyb, NpOEKIMOHHBIA annapar, BOJOKOHHAs OINTHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHoOro mpeamera «Dusuka» Ha ypoBHE CpeIHEro OOIIeTo
oOpazoBaHusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIEYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHUsI ydeOHoro mnpeamera «Duzuxay
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEM TMO3UIMENH JUYHOCTH,
CHUCTEMOM IICHHOCTHBIX OPHMEHTAIIMH, MO3UTUBHBIX BHYTPEHHUX YOEKIICHHI,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W OMNbITa JESITEILHOCTA B IIPOIECCEe
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEILHOM JEATEIIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  TPAXKIAHCKOW  TO3HMIIMK  OOydarmierocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBa;

NPUHATHE TPAJAWIIMOHHBIX OOIIEYETOBEYECKHMX T'YMAHHUCTHYECKUX H
JIEMOKPaTUUECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYITPaBJIEHUH B 00pa30BaTEIbHOM OpraHu3aIliu;

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMH  HMHCTUTYyTaMHU B
COOTBETCTBUHM C MX (DYHKIIUSAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIIHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOU HWJICHTUYHOCTH,
MaTpUOTU3MA;

LHEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;



OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIEro;

4) 3cTETHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas JCTETUKY HAay4dHOTO
TBOPUYECTBA, MPUCYLIEr0 (PU3UUECKOIN HAYKE;

S) Tpy10BOIr0 BOCIIUTAHUSI:

MHTEpPEC K pa3lInyHbIM cepam npodhecCuOHATBHON NEeATeTbHOCTH, B TOM
quCclie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpILIATh OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccun W peasu3oBbIBaTh COOCTBEHHBIE >KHU3HEHHbBIE
IUIaHbL,

TFOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHUIO M CaMOOOpPa30BAHUIO B
00JacTH (PU3MKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbI, OCO3HAHUE TJIOOAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYIIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHMS LEJEH YCTOMUYUBOTO Pa3BUTHUS YEIOBEUYECTBA;

paclIMpEHUE OMNBITA JESITENBHOCTH 3KOJIOTMYECKOW HANpaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
u3ydeHus: (U3MKKA  OCYIIECTBIATh TMPOEKTHYIO H  HMCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBaTh  MPoOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENN JIEATCIILHOCTH, 33J1aBaTh IMApaMETPbl U KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PaCCMaTPUBAEMBIX
(M3UYCCKUX SBIICHUSX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTH, OICHUBATh COOTBETCTBUE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TIOCJICICTBUN JEATEITHPHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJHATH PAabOTy B  YCJIOBHSAX peabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIQ/ICTh HAYYHOH TEPMHHOJOTHEH, KITFOYCBHIMHU MOHATHUSIMU M METOJIaMHU
(du3HUeCKON HAYKH;

BJIQJCTh  HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH HM  TPOCKTHOU
NEATENBPHOCTH B 00MacTH (PU3MKH, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY ~ TIOMCKY  METOJIOB  pPCIICHUs 3aJad  (U3HYECKOTO
coJiep KaHusl, IPUMECHCHHIO Pa3IMYHBIX METOOB ITO3HAHUS;

BJIQJICTh BHJIAMH JCATEIBHOCTH IO IOJYYCHHUIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAIIMU, TPEOOPa30BAHUIO M TPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX
CUTYaIUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKH;

BBISBJIATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaJM3UPOBaTh 3ajiavy,
BBIJIBUTATh THIOTE3y €€ pelieHUs, HaXOAUTh apryMEHTHI JUIS JOKa3aTeIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTpbl U KPUTCPUH PEIICHUS;

aHAIM3UPOBATh IIOJIYYCHHBIE B XOJI€ pEIICHUS 3aJa4yd Pe3yJIbTaThl,
KPUTHYECKH OIICHWBATh HMX OCTOBEPHOCTh, MPOTHO3UPOBATH HM3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh W (POpPMYITUpPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BATEIBHOM
JCSTEILHOCTH, B TOM YHCJIC IPU U3yYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO (HU3MKE B TMPAKTHYECKYIO 00J1acTh
KHU3HEICATCITHPHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEIaraTh OPUTrHHAIBHBIE TTOJIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU TONY4YeHUS WH(POpMAIuU (PU3NYECKOTO COACpKaHUSA
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISThH MMOUCK, aHAIIN3,
CUCTEeMaTH3alMI0 U WHTEPIPETAINI0O WHOOPMAITMN PA3TUYHBIX BUIOB U (opM
MPEICTaBIICHUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpPEeACTBA HWH(MOPMAIMOHHBIX HW KOMMYHUKAITMOHHBIX
TEXHOJIOTUA B  pENICHUW  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7ad ¢ COO0IeHNEM TpeOOBAaHUN IPTOHOMHUKH, TEXHUKU



0€30MacHOCTH, TUTHUEHBI, PECypCOCOEPEKEHNUs, MPAaBOBBIX U 3TUUYECKUX HOPM,
HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COJAEPKaHMs B Pa3IMUHBIX (popmaTax c
y4€TOM Ha3HAYeHUs MHPOpPMalUM W ILEJNEBOW ayIUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTH3ALIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIICHHE Ha ypokax (U3MKM U BO BHEYPOYHOUH
TeSITeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOH(QJIMKTHBIX CHUTyallud H CMST4YaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M  HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIbHON pabOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YICHA KOJUIEKTHBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIAH JIEWCTBUIA,
pacnpenensiTh poiv ¢ y4éTOM MHEHHH YYacCTHHKOB, OOCYXJaTh PE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJla M KAXKIOTO y4acCTHHKA KOMaHIbl B
OOIIMIA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLICHUBATh HJACH C TO3UIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHMUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

Pery/isiTUBHBIE YHUBepPCcAJIbHbIE YUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO ~ OCYIIECTBIIATh TO3HABATCIIBHYIO  JEATCIBHOCTH B
obmacthy (U3MKK H ACTPOHOMHUH, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBATH COOCTBEHHBIC 3a]aUH;

CaMOCTOSITEJILHO COCTAaBJISATH TUTAH PEIICHUS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, TUTAH BBITIOJIHCHUS TIPAKTHYSCKOW padOThl ¢ yYETOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENOUYTCHUH;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



pacMpATh  paMKM  y4yeOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, Oparh Ha ceO0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO JPYAMIMH B 00JaCTH
(¢u3MKK, TMOCTOSHHO TIOBBINIATH CBOW O0Opa30BaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/J€Th HABBIKAMHM II03HABATEJIbHOW pedieKCud KaK OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh NpUEMBbI pedJIeKCUU [JIsl OLIEHKH CHUTyalluH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHUKCHHUIO;

OPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3YJbTAaTOB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO IPYrHX Ha OLIUOKHU.

B nporiecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no ¢usuke I8 YPOBHS CpeaHero oOmiero oOpa3oBaHUsS y OOyJarouuxcs

COBEPIICHCTBYETCS IMOIIMOHATEHBIH HUHTCIUICKT, IIPEIITOJIAT AT T
c(hOpMHPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh ~ IMOHWMATh  CBOE

SMOLMOHAIBHOE COCTOSIHHE, BHUJAETh HAINpaBJIEHUS pPa3BUTUSA COOCTBEHHOMU
AMOIIMOHATLHOM cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYyJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TMOBEJACHUE, CIOCOOHOCTh AaJalTHUPOBAThCA K
AMOLMOHATBHBIM HM3MEHEHUSM U MPOSABIATH THUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTpPEHHEH MOTHUBAIINH, BKIIOUAIOUIEH CTPEMIICHUE K TIOCTUKEHUIO LIEJIH
U yCIleXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH UCXOMAS U3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYIMX, YUYWTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIOCOOHOCTh  BBICTPauBaTh
OTHOIIEHUS C APYTUMH JIIOJAbMH, 3a00TUTHCS, NPOSBISATH MHTEPEC U Pa3pelliaTh
KOH(DJIUKTBHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmny obyuenust B 10 kj1acce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON JIEITETbHOCTH JIIOJIEH;

YUHUTHIBATh TPAHMIIBI TMPUMECHEHHUS HW3YYCHHBIX (U3UYECKUX MOJCNCH:
MarepuagbHas TOYKa, WHEpIMaibHas CcHCTeMa OTCYETa, aOCOJIFOTHO TBEPIOE
TENO, WACAIbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, JKUAKOCTEW U TBEPIBIX TEl,
TOUYCYHBIN JIEKTPUUECKUHN 3apsi/] IPU pelIeHUH (PU3NYECKUX 3a]1ay;

pacno3HaBaTh (uU3MUECKHE SIBIEHUSA (MPOIECCh) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJSPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  JJEKTPOAMHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JABWKEHUE, CBOOOJHOE TaJeHue TeJ, JABWKEHHE IIO0
OKPY)KHOCTH, WHEpIHs, B3auMozehcTBue Tten, auddysus, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMa TeN IpH
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE PaBHOBECHE, MCIAPEHUE, KOHJEHCAIUs,
IUIaBJIEHUE, KPUCTAJIM3AlUs, KHUIIEHHUE, BIIAJKHOCTb BO3yXa, IOBBILICHUE
JNABJICHUSI Ta3a IpPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rapamMeTpaMu COCTOSIHMSL Tra3a B M30Ipoleccax, JJEKTpu3alus Tell,
B3aUMO/ICMCTBUE 3aPSIIO0B;

OMMKCHIBATh MEXAHUYECKOE ABUKCHHUE, UCTIONB3Ys (DHU3NIECKUE BEIHMUMHBI:
KOOpAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHUIA,
UMITyJIbC ~ Te€Ja, KHUHETHYecKas  DJHEprus, IOTEHUHAJIbHAs  JHEPrus,
MexaHuuyeckass paboTa, MEXaHH4YeCKass MOIIHOCTb, MPU OIMHUCAHUM MPABUIBHO
TPaKkTOBaTh (PU3UYECKHUII CMBICI UCIIOJIB3YEMbIX BEJIUYUH, UX OOO3HAUCHUS U
€AMHUIIBI, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NUECKYIO BEJTUIHHY
C ApYTrUMU BEJIMYUHAMU;

OMUCHIBATh HU3YyYCHHBIC TEIUIOBBIE CBOMCTBA TN W TEIJIOBBIC SIBJICHMUS,
UCIONb3ysd (U3MYECKUE BEIUYUHBI: JaBIICHHE Ta3a, TeMmIeparypa, CpeiaHss



KUHETHYECKAs DHEPIUs Xa0THYECKOI0 JBUKECHUS MOJIEKYJL,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPECHHSSA
sHeprus, padora Traza, KOIPPUUMEHT TMOJE3HOro JEHCTBUS TEIIOBOIO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATH (PUIMYECKUN CMBICH
UCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUEHHUSI W €IUHMUIIbI, HaXOIUThb (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEITUUMHAM;

ONMCBHIBATh  M3YYEHHBIE  JJIEKTPUUYECKHUE  CBOMCTBA  BEUIECTBA U
ANEKTPUYECKHE SIBICHUS (MPOILECChl), HUCHOJB3Yd (PU3NYECKHUE BETUUYMHBI:
ANEKTPUUYECKUH 3apsl, JEKTPUUECKOE M0JIE, HANPSHKEHHOCTD MO, TOTEHIMAT,
Pa3HOCTh MOTEHLMAJIOB; NMPHU OMUCAHUU NPABWIBHO TPAKTOBATh (U3HUECKHIA
CMBIC]I HCTIONb3YEMBIX BEJIMYUH, UX O0O3HAYEHUS W E€JIUHUILIbI; YKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMUY;

aHANMM3UpOBaTh  (U3MYECKUE TMPOIECChl M SABICHUSA, HCIOIb3YA
¢u3znueckre 3aKOHbI U MPHUHIMIBI: 3aKOH BcemupHoro tarotenus, [, II u III
3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM OSHEPruu, 3aKOH
COXpaHEHHMsI UMITYJIbCa, TPUHUMUIT CYNEPHNO3ULIMN CUJI, MPUHLMI PaBHONPABUS
UHEPUUAIbHBIX CUCTEM  OTCYETA, MOJIEKYJISIPHO-KMHETHUYECKYI0  TEOPHIO
CTPOEHMs BEIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEJHEH KMHETUYECKON DHEPruu
TEIJIOBOTO JBIKCHHSI MOJICKYJI ¢ aOCOJIOTHOM TEMIIepaTypou, MEepBBIA 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAaHEHMS JJIEKTPUYECKOro 3apsaa, 3akoH KyioHa,
IpU 3TOM pa3indaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €T0 MaTEMaTHUECKOE
BBIpAKEHUE U YCIOBUS (IpaHuULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMIBI JEUCTBUS MalllMH, NpPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS UX O€30MaCHOTO MCIIOJIb30BAHMS
B ITOBCEIHEBHOM >KU3HHU,

BBINOJIHATDh SKCIIEPUMEHTBI MO HMCCIEAOBAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB € MCIOJIb30BAHUEM IPAMBIX U KOCBEHHBIX HU3MEPEHHUH, IIPU ITOM
GopmynupoBaTh MpoOieMy/3agauy W THUIOTE3y Yy4eOHOro SKCIEpUMEHTA,
co0upaTh YCTaHOBKY W3 MPEIVIOKEHHOTO 00O0pYAOBaHHUS, MPOBOAUTH OIBIT U
(GopMyIupOBaTH BHIBOJIBI,

OCYLIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEpPEHUS (PU3MYECKUX BEJINYMH,
OpU 3TOM BHIOMpATh ONTHMAJBHBIA CIOCOO HU3MEpPEHHS U HUCIOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH IMOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEIMYMHAMHU C
WCIIOIb30BAHUEM NPSIMBIX U3MEPEHUN, IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(uKCcHpOBaTh PE3yJbTAThl MOJIYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEJIMYUH B
BU/JI€ TAOJIML U T'paUKOB, 1€JIaTh BEIBOBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;



co0Jiro1aTh MpaBuia OE30MacHOro TpyAa IpU MPOBEACHUU UCCIETOBAHUM
B paMKaX y4yeOHOTO 3KCIEePUMEHTA, YU4EOHO-UCCIEAOBATEIBCKOW U MPOEKTHOM
NEATeIbHOCTA €  HUCIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1ab0paTOpHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCIIONb3Yysl (PU3MUECKHE 3aKOHbl U TPHUHIIMIBI, HA OCHOBE aHaliu3a YCIOBUS
3a/1aud BbIOMpPATh (PU3UUYECKYI0 MOJIEb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pellleHUs], MPOBOAUTh Pacu€Thl U OLICHUBATH
PeaTbHOCTD MOJIYYEHHOTO 3HAYeHUs (PU3NUYECKON BETUYUHBI;

peuiath KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO IIEMIOYKY PACCYXKIACHUU C OMOPON HAa M3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIONIB30BaTh  TPU  pelieHnd  y4yeOHBIX  3aJa4  COBPEMEHHBIC
UHOOpPMAIIMOHHBIC  TEXHOJOTMH  JUIS MIOMCKa, CTPYKTYpHUPOBaHUSI,
UHTEpPOpEeTallMd W  TPEJACTaBICHUS y4eOHOW U HAYYHO-TIOMYJSIPHOM
uHDoOpMalMK, TIOMYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BUTHE TEXHUKU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHON KU3HU
s obecrieueHus 0€30MAacCHOCTH  IMPpU  OOpallleHHW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHHUSI 3I0POBbS U COOIIOICHHS] HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOLIEH Cpelie;

paboTaTh B TpYIIE C BBIOJHEHUEM Pa3JIMYHBIX COIMANBHBIX POJEH,
IUTAHUPOBATh PAbOTy TPYIIIbI, PAlMOHAIBHO pACHpPEeisaTh OOS3aHHOCTH U
IUIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalusX, aJEeKBATHO
OLICHMBAaTh BKJAaJ  KaXJAOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpuBaeMoi IPOOIEMEL.

K xonmy oOyuenus B 11 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJOTHH, B IPAKTUYECKOW AECATEIBbHOCTHU JIFOAEH, LIEJOCTHOCTh U €IUHCTBO
duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YYEHHBIX (DHU3UIECKUX MOJICIICH:
TOYCUHBIN BJICKTPUYECKUN 3aps], JIyd CBE€Ta, TOYEYHBIM HCTOYHUK CBETA,



sepHas MOJENb aToOMa, HYKJIOHHAs MOJEIbh aTOMHOTO Sapa TpHU PEHICHUU
(u3znueckux 3aaay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKH WM KBAaHTOBOW (DHU3UKH: SJIEKTpUUYCCKas
MIPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa,
B3aMMOJICHCTBHEC  MAarHWTOB, OJJEKTPOMArHWTHAas  WHAYKIHS, JICHCTBHE
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JIBIDKYIIUHCS  3apsj,
AJICKTPOMArHUTHBIC KOJCOAHWS W BOJHBI, NMPSMOJMHEHHOE PAaCIpPOCTPAHCHUE
CBETa, OTpaKEHHUE, MpejoMIIeHne, HHTepdepeHIUs, Tu(paKIys U MOIIpH3aIUs
CBeTa, nucnepcus cBeta, porodniekTpudeckuit 3gpdext (horodddexr), cBeToBOE
JaBJeHUE, BO3HUKHOBEHWE JIMHEWYaTOro CHEKTpa aroma BOJOpOAa,
€CTCCTBEHHAs! U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIMKMCHIBATh M3yUYCHHBIC CBOMCTBA BEIICCTBA (JCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  JJICKTPHUECKYI0  IMPOBOJMMOCTD  PA3IMYHBIX  CpeA) H
AJICKTPOMArHUTHBIC SIBIICHHS (ITPOIIECCHI), UCTIONB3Ys (DM3NUYCCKUE BEITUYMHBI:
ANEKTPUUECKUM 3apsifl, CUjla TOKA, JJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUECKOe
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMAIOB, SJIEKTPOJABIDKYIIAs cuia, paborta
TOKa, WHAYKIMS MarHUTHOTO Tmojs, cuia Awmmepa, cuna Jlopenua,
UHAYKTUBHOCTh KATYIIKH, DHEPTUs SJIEKTPUUYECKOTO W MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsl U CHUjia TOKa B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KoseOaHul, (OKycHOe
pPAcCTOSIHME W ONTHYECKasi CUja JIMH3BI, MIPU OMUCAHUU MPABWIHHO TPAKTOBATH
(Gu3MYECKHl CMBICT HUCIOJB3YyEeMbIX BEJIMYMH, UX OOO3HAYCHUS W EIUHUIIBI,
yKa3blBaTh (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEJIMUYUHAMU,

OMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, HCIOIB3YS
¢u3nyueckre BEIMYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUsS M UMITYJIbC (DOTOHA, MEPHOJ Moiypacmanga, dHEPrus
CBS3M aTOMHBIX SIIep, NPH OINKCAHWU TPaBUIBHO TPAKTOBAaTh (PU3MUECKUI
CMBICIT HCTIONB3YEMBIX BEIWYWH, WX OOO3HAUEHUS W EIUHHUIIBI, YKa3bIBaTb
dbopMyInbl, CBS3BIBAOIINME JaHHYI0 (PU3WYECKYI0 BEIMYMHY C JPYTUMHU
BEITMYMHAMHU, BBIUYUCIIATH 3HaUeHUE (PU3UYECCKON BEIIMYUHBI,

aHANMM3UPOBATh  (U3UYECKUE TPOIECChI W SBICHHUSA, HCIOIB3YSA
¢u3nueckre 3aKOHBI W MPUHIUIEL: 3aKk0H OMa, 3aKOHBI MOCIEI0BATEILHOTO U
MapaJjIeIbHOTO COSAMHEHUS TPOBOJHHUKOB, 3akoH Jlxoyns—Jlenma, 3akoH
AIEKTPOMAarHUTHOW WHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO pPacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHEHUE
OiinireitHa st Gororddexra, 3aKOH COXpAaHEHUsI SHEPTUH, 3aKOH COXPAHEHUS



UMITYJIbCA, 3aKOH COXPAHEHMs JJIEKTPUUYECKOrO 3apsifa, 3aKOH COXpaHEHUs
MacCOBOT0 YHCIIa, OCTYyAaThl bopa, 3aK0H paguoakTUBHOTO pacriajia, mpu 3TOM
pas3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIPAJKEHUE U YCIIOBUA (IPaHUILIbI, 00JIaCTH) MPUMEHUMOCTH;

OTpENEeNATh HaMpaBjJeHUE BEKTOpa HWHAYKIMM MAarHUTHOTO  IOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMIIepa 1 CHiibl JIopeHna;

CTPOUTh M ONUCHIBaTh M300pa)KE€HUE, CO3/1aBAEMOE IJIOCKUM 3E€PKaJIOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIIEPUMEHTBI 0 MCCJIECNOBAHUI0 (U3UYECKUX SIBJICHUU U
IIPOIIECCOB C KCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPECHUH: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YeOHOro OKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpY/IOBaHUS, MPOBOIUTH OIBIT U
dbopMyITHpOBaTH BHIBOIHI;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUs] (HPU3UUECKUX BEIIMYMH,
Ipyu 5TOM BBIOMpPATh ONTHUMANBHBIM CMOCO0 HU3MEPEHHS M HCIOJb30BaTh
M3BECTHBIC METO/IbI OIIEHKH MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEJIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX W3MEPEHMIi: TMpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHPOBATH
PE3yNbTATHl MOTYYEHHON 3aBUCUMOCTU (PU3MUECKUX BETUYMH B BHUJI€ TAOJIHUIl U
rpaduKoB, JeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmro1aTh IpaBuiia 0€30MaCHOTO TpyAa MpU MPOBEACHUH HCCIEIOBAHUN
B paMKax y4eOHOro 3KCIIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENBbHOCTA  C  HWCIOJB30BAHMEM  M3MEPUTEIBHBIX  YCTPOHCTB |
71a00paTopHOro 000PYIOBAHUS;

pemars pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (HU3UYECKOM MOJICIbIO,
UCTIONB3Yya (PU3WYECKUE 3aKOHBI M TMPHUHIMUIIBI, HA OCHOBE aHajin3a YCIIOBUS
3a/lauyu BBHIOMPATh (PU3WUYECKYIO MOJZIENb, BBIACIATh (PU3MUECKHE BEIUYHHBI U
dbopMyIbl, HEOOXOAUMBIEC JUIsl €€ PEIICHUs, TPOBOIUTH PACUYETHl M OIEHUBATH
PEANbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3MUECKON BETUYNHBI

pemarb KaueCTBEHHBIE 3a/1a4: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LIEMIOYKY PACCYXKIEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCIOJB30BaTh  MPU  pEIIeHHH  y4yeOHBIX  3aJady  COBPEMEHHBIE
nHOOPMAIIMOHHBIE  TEXHOJOTWW  JJIi  TIOWCKAa, CTPYKTYpHUPOBaHUS,
WHTEPNpPETallid W TPEICTaBIeHUS y4eOHONW ©  HayYHO-TOMYJISIPHOUN
uHopMaIK, TOJYYCHHOW W3 Ppa3IUYHBIX HMCTOYHUKOB, KPHUTHUYECKHU
aHaJM3UPOBATH MOJyYaeMYyI0 HH(POPMAIUIO;



OOBSICHSITh TPUHIMUIIBI JCHUCTBUA MAIlIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3iuyarh YCJIOBUS WX 0€30MacHOTO  HCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

OPUBOAUTL MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCkKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBICHEHUE MPOIECCOB OKPYXKAIOIIETO MUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCII0JIB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TOBCEHEBHOW KU3HU
s o0ecrieueHus 0€30MAacHOCTH MpU  OOpallleHHuH ¢ TnpudbopamMu U
TEXHUYECKUMU YCTPONCTBAMH, JISl COXPAHEHUS 3/I0POBbS U COOJIIOCHUS HOPM
AKOJIOTUYECKOTO TOBEJICHUsSI B OKPY KaloIIel cpefie;

paboTaTh B TpyMIe C BBIMIOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIBI, PAIMOHATLHO PACHpPENeNiaTh OOS3aHHOCTU U
IUIAHUPOBATh  JICSATEIBHOCTh B HECTAHJAPTHBIX CHUTYyalUsAX, aJIeKBaTHO
OIICHWBAaTh BKJAJ  KaXJO0r0 W3 YYAaCTHUKOB TPYIIBI B  PCIICHHE
paccMaTtpuBaeMoi IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThl padoTsbI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [JOK
1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 Bubnmorera [IOK
https://m.edsoo.ru/7f41bf72
29 JHamuKa 7 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa OK
https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMO/MHAMMKH 0 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnunoreka [JOK




@da3oBbIE IEPEXOBI

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

Hroro no pazneny 24
Paznea 4. QJIEKTPOJAUHAMUKA
bu6mmoreka [IOK
4.1 1
MEKTpOCTATIKA 0 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpUYECKUN TOK. ToKH 1 bubnuorexa [JOK
' B Pa3JIMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuorexa [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHn4ecKue U JIEKTPOMArHuTHBIE 9 1 bubnuoreka [IOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
frrmea https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
31 OcCHOBBI cieManbHON TEOPUHU 4 | bubnuoreka [JOK
' OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK




https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [IOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c¢
bu6mmoreka [{OK
4. A 5
3 TOMHOE A7Ipo https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 bubnmorexa [TOK
' P P https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBILIAIOIEE IOBTOPEHUE
bu6moreka [IOK
6.1 Ofobumaiouee noBTopeHHe 4 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne n/m | Tema ypoka DJIeKTPOHHBbIE
KoanuectBo III/I(prBI)Ie
1acoB o0pa3oBaTtejibHbIE
pecypcsl
1 ®dusuka — Hayka o npupoje. Haydnbie METOIbI MO3HAHUS 1 bubnuotexa [JOK
OKPYXKaroIIero Mupa https://m.edsoo.ru/ff0
c32e2
. . bubnuorexa [JOK
Ponb u MecTo pusnku B GpopMUpPOBaHUN COBPEMEHHOM HAyYHOU
2 - . 1 https://m.edsoo.ru/ff0
KapTHUHBI MUPa, B IPAKTUYECKOM IEATEIbHOCTH JIIOAEH 336
bu6mmoreka [IOK
Mexanunueckoe aBuxeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOTO
3 1 https://m.edsoo.ru/ff0
neukeHus. [lepemenienne, CKOpOCTh, YCKOPEHHE 3508
bu6mmoreka [JOK
4 PaBHOMEpHOE NPSAMOJIMHENHOE JBHKEHUE 1 https://m.edsoo.ru/ff0
3620
bu6mmoreka [JOK
5 PaBHOYCKOpEHHOE NPSIMONIMHEWHOE JIBUKEHUE 1 https://m.edsoo.ru/ff0
c372e
bubnuoreka [JOK
6 CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS 1 https://m.edsoo.ru/ff0
¢39cc
7 Kpuposmueiinoe neuxenue. J[BrmxkeHre MaTepuaibHON TOUKH 110 1 bubnmoreka [JOK

OKPYXHOCTH

https://m.edsoo.ru/ff0




c3ada

TOYKH. TeopeMa 00 U3MEHCHUH KHHETUYECKON OHCPIrun

bu6mmoreka [{OK
[Tpuniun otHocuTenbHOCTH ["anunes. MIHepiuaibHble CHCTEMBI
8 N https://m.edsoo.ru/ff0
otcyerta. [lepBblii 3akoH HproTOHA
c3be8
. bubmunoreka IHOK
Macca tena. Cuna. [lpunnun cynepmno3utiuu cui. Bropou 3akon 3
9 . https://m.edsoo.ru/ff0
Hprotona mig maTepuaibHOU TOYKH
c3be8
bu6mmoreka [{OK
10 Tperun 3akoH Hpr0TOHA 117151 MaTEpUAIBHBIX TOYEK https://m.edsoo.ru/ff0
c3be8
bu6moreka [IOK
3akoH BceMupHOro TaroteHus. Cumna tsokectd. [lepBas kocmuueckas
11 CKODOCTE https://m.edsoo.ru/ff0
p ¢3d00
bu6moreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0
c3el8
Cuna tpenus. Koaddunment tpenus. Cuiia CONpOTUBIICHUS MTPU Bubmiorexa LIOK
13 https://m.edsoo.ru/ff0
JIIBMOKEHHUH TeJIa B SKUAKOCTH UJIH Ta3e
c3f76
. bu6mmoreka [IOK
[TocrymarensHOE U BpalaTelbHOE JBHKEHHUE a0COIOTHO TBEPIOTO
14 . https://m.edsoo.ru/ff0
tena. MoMeHT cuiibl. [ledo cuibl. YciioBUsl paBHOBECHS TBEPIOTO Teja 4106
. bubnuoteka [{OK
NmMnynbc maTepraibHOM TOUKH, CUCTEMbI MAaTEPUATIbHBIX TOYEK.
15 https://m.edsoo.ru/ff0
Nmnynbe cuiibl. 3aKOH COXpaHEHUS UMITyJibca. PeakTuBHOE BUKEHUE 43d6
o bubmuoreka [JOK
PaGota u momrHOCTS cuitbl. KuneTndeckas sHEprusi MaTepuanbHO I
16 https://m.edsoo.ru/ff0

c4502




[TorenumaneHas 3Heprus. lloTeHunanbHas SHEPrUs ynpyro bubnmoreka [JOK
17 nedopmupoBaHHOW IPYKUHBL. [loTeHIIMANBHAS SHEPTH Tea BOIU3U https://m.edsoo.ru/ff0
MMOBEPXHOCTH 3EeMITH c461a
[ToTeHMAanbHBIC U HETIOTEHITUAIBHBIC CHITBI. CBSI3b pabOThI bu6mmoreka [IOK
18 HEMOTEHUMAIIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI https://m.edsoo.ru/ff0
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOHW SHEPTHHI c478¢c
JlabopaTtopHnast pabota «lccnenoBanue cBsi3u pabOTHI CUJIBI C
19 M3MEHEHHEM MEXaHUYECKOW PHEPTUH Tejla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO JKT'yTa»
bu6moreka [IOK
KontponbHas padota no teme «Kunemarnka. Jluaamuka. 3aKOHBI
20 coxDaHe eXAHIIKe https://m.edsoo.ru/ff0
XpaHEHUS B MEXaHHUKE»
p c4b74
. bu6moreka [IOK
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.
21 https://m.edsoo.ru/ff0
BbpoynoBckoe aemxenue. Juddy3us
c4dc2
2 XapakTep ABWKEHUS U B3aUMOJICUCTBUS YaCcTUI] BelecTBa. Moaenu
CTPOEHHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TEI
23 Macca monekyn. KonnuectBo BemectBa. [locrosinnas ABoraapo
24 TernoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Illkana
temnepatyp Llenbcus
bubmuoreka [JOK
25 Wneansheiii raz B MKT. OcnoBHoe ypaBHeHue MKT https://m.edsoo.ru/ff0
c4fde
N N bubmuoreka [JOK
AOcomoTHas TeMIepaTypa Kak Mepa cpeiHeil KHHeTHYEeCKOW SHEPTUU
26 . https://m.edsoo.ru/ff0
JBUKEHUS MOJIEKYI. YpaBHeHne MeneneeBa-Kianeiipona s11
C [}
27 3akoH /lampToHa. ['a30BEIC 3aKOHBI




JlaboparopHas pabota «lccrnenoBanre 3aBUCIMOCTH MEXKTY

28
rapamMeTpamMu COCTOSIHHS Pa3peKEHHOTO ra3ay»
bu6mmoreka [{OK
29 N3omporieccsl B HcaIbHOM Ta3e U UX rpadudecKoe MmpeacTaBlIeHUue https://m.edsoo.ru/ff0
c570e
BHyTpeHHss sHEprus TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€’ bubnuorexa [JOK
30 m3menenus. KomudectBo termtoTsl U paboTta. BHyTpeHHsIs sHEpTUs https://m.edsoo.ru/ff0
OJHOAQTOMHOI'O UCAILHOIO Ta3a c5952
bu6moreka [IOK
31 Buael Tenonepenaun https://m.edsoo.ru/ff0
c5c36
N bubnuorexa [JOK
VY nenbpHas TEIIOEMKOCTH BelecTBa. Konrm4ecTBO TEMIOTH pH
32 . https://m.edsoo.ru/ff0
Teruionepenade. AanadaTHBIN MpoLecc
c5c36
bu6moreka [IOK
33 [TepBrIil 3aKOH TEPMOJMHAMHUKHU U €70 TPUMEHEHHUE K U30IPOIIECCaM https://m.edsoo.ru/ff0
cSefc
bu6mmoreka [JOK
34 HeoGparumocTth mporieccoB B mpupoie. BTopoii 3ak0H TepMOAMHAMUKH https://m.edsoo.ru/ff0
c6230
bubmuoreka [JOK
35 [Tpunmun nevicreus u KI1/] TertoBoi MamnHbl https://m.edsoo.ru/ff0
c600a
36 Hukn Kapuo u ero KIIJ]
37 DKosornyeckre npoOIeMbl TEII0OHEPTETUKH
33 O6o6maromuit ypok «MomnekynsapHas ¢puzrka. OCHOBBI bubnuoreka [JOK

TCPMOJUHAMUKU

https://m.edsoo.ru/ff0




c6938

bu6mmoreka [IOK
KonTtponesHas padota no Teme «ModekymsipHasi puznuka. OCHOBBI
39 DM THHAMIKID https://m.edsoo.ru/ff0
pMoA c6as50
bu6mmoreka [IOK
40 [Tapoo6pazoBanue u koHeHcanus. Mcnapenue u KuneHue https://m.edsoo.ru/ff0
c63b6
bubmmoreka [IOK
41 AOCOJTIOTHAsI U OTHOCUTEIbHAS BIIAYKHOCTH BO3ayxa. HacklmeHHbIi ap https://m.edsoo.ru/ff0
c64d8
Tré bubmmoreka [JOK
BEépaoe Teno. Kpucrannuueckue u amopdHble Terna. AHU30TPONUS
42 . https://m.edsoo.ru/ff0
CBOWCTB KpucTAIIOB. JKuakue kpuctawibl. CoBpeMeHHBIE MaTepHaIbI 6560
bu6moreka [IOK
[1naBnenue u KpuctauU3anus. Y aeabHas TEIioTa IIaBJIeHHUs
43 R https://m.edsoo.ru/ff0
y H 6708
bu6mmoreka [IOK
44 YpaBHEHHE TEIJIOBOro OajaHca https://m.edsoo.ru/ff0
c6820
DnexTpusaius Tei. JNeKTpudeckuu 3apsia. J{Ba Buia 3MeKTpHUEeCKUX bubmorexa TIOK
45 I ’ ' https://m.edsoo.ru/ff0
P cbbcc
[IpoBOTHUKY, AUANEKTPUKH U TIOTYIIPOBOTHUKU. 3aKOH COXpaHEHUS bubmorera TIOK
46 BHI;KT HqCCK(’)ro saps z yrip ' P https://m.edsoo.ru/ff0
p P cbbcc
. . . bubmuoreka [JOK
B3anmoneuncrsue 3apsioB. 3akoH Kynona. ToueuHbIN 371€KTPUUYECKUH
47 https://m.edsoo.ru/ff0

3apsi

cbeed




Hanpsx€HHocTh anexkTpudeckoro noJi. [IpuHnun cynepno3unumn

bubnuoreka [IOK

43 - .. https://m.edsoo.ru/ff0
ANEKTPUYECKUX 1oJier. JIMHUY Hanps>KEHHOCTH 62
bu6mmoreka [IOK
PaGora cun anekrpocrarudeckoro moss. [lorernman. PazHoCcTh
49 HOTCHIHATOR https://m.edsoo.ru/ff0
c6f00
bubmmoreka [{OK
[IpoBOAHMKY W AUDIIEKTPUKH B AIEKTPOCTATUYECKOM TIOJIE.
50 https://m.edsoo.ru/ff0
JusnexTpuueckasi IpOHUIIAEMOCTD
c7018
bu6mmoreka [IOK
51 DnekTpoeMKocTh. KoHaeHcarop https://m.edsoo.ru/ff0
c7126
. bubnuorexa [JOK
DIIEKTPOEMKOCTH TJIIOCKOTO KOHAEHCATOpa. DHEPTUs 3apsS>KEHHOTO
52 COMICHCATODA https://m.edsoo.ru/ff0
A P c72c0
53 JlaGopaTtopHnas pabota "M3mepeHue 3eKTpoEMKOCTH KOHIeHcaTopa"
[IpuHUMN NENCTBUS U IPUMEHEHHE KOHJIEHCATOPOB, KOIMPOBAIBHOTO
54 amnmapara, CTpyMHOro IpUHTepa. DJIEKTPOCTATUYECKAs 3allUTA.
3a3emiieHue AIIeKTPOIpUOOPOB
DIIEKTPUYECKUN TOK, YCIIOBHS €ro cyniecTBoBaHUs. 110cTOsSHHBIN TOK.
55 Cuna toka. Hanpsixenue. Conporusiienue. 3akoH Oma 1j1s yuacTka
Lenu
[TocnenoBarenbHOE, NapaANJIEIbHOE, CMELIIAHHOE COEIUHEHUE bubnunoreka [JOK
56 npoBoAHUKOB. JIaboparopHas pabota «/3yueHue cmenanHoro https://m.edsoo.ru/ff0
COCIUHEHUS PE3UCTOPOB) c7410
bubnmoreka [JOK
57 PaboTa 1 MOLTHOCTB MEKTpHUECKOTO ToKa. 3akoH /[xoyms-Jlenna 1

https://m.edsoo.ru/ff0




c7838

3akon Oma 1t IOJTHOM (3aMKHYTO#) anekTpruyeckoi nenu. Kopotkoe Bu6nuoreka IIOK
58 3ambikanue. JlabopaTopHas padora «M3mepenne 3/1C ucTounmka Toka https://m.edsoo.ru/ff0
Y €r0 BHYTPCHHETO COMPOTHUBIICHHSD c7ae0
N " " bu6mmoreka [IOK
PesepsHblit ypok. KonTponbHas pabota no teme "DnexkTpoauHamMuxa' /
59 . https://m.edsoo.ru/ff0
Bcepoccuiickas mpoBepouHas pabota
c8c56
. . bubnuorexa [JOK
O6o0matomuii ypok «nekrpoauHamukay / Becepoccuiickas 3
60 DOBEDOUHAS haBOTa https://m.edsoo.ru/ff0
PoBep P c88be
61 DNeKTPOHHAS IPOBOJUMOCTH TBEPBIX METAUIOB. 3aBUCUMOCTH
COTIPOTHBIICHUS METAIJIOB OT TeMItepatypbl. CBEpXIPOBOAMMOCTh
62 DIJIEKTPUYECKUHU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
bu6mmoreka [IOK
[TonynpoBoAHUKH, UX COOCTBEHHAsI U TPUMECHAS IPOBOAUMOCTD.
63 . https://m.edsoo.ru/ff0
CaowucTBa p—n-tiepexoja. [lomynpoBoHUKOBBIE TPHOOPHI 842
. bu6mmoreka [JOK
DNeKTpUYECKUU TOK B PACTBOPAX U pacIlyiaBax dJIEKTPOIHUTOB.
64 https://m.edsoo.ru/ff0
DNEeKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIIN3 b
c82ba
. . . bu6mmoreka [JOK
DneKTpuuecKur TOK B razax. CaMOCTOSTEIbHBIM U HECAMOCTOSI TEIbHBIN
65 https://m.edsoo.ru/ff0
pazpsan. Momnuus. [1nazma
c84ae
. bubmuoreka [JOK
DnexTpuueckrue mpuOOophl U YCTPOICTBA U UX NMPAKTUIECKOE
66 https://m.edsoo.ru/ff0
npuMmeHenue. [IpaBuia TeXHuKU 6€30MaCHOCTH 86
67 KonTtponsHas pabota no teme «nekrpocraTuka. [locTostHHbII bubnmoreka [JOK

BHCKTpI/ILIeCKI/Iﬁ TOK. TOoKHU B Pa3JINYHBIX Cpeaax»

https://m.edsoo.ru/ff0




cB8a8a

68

PezepBHblit ypok. O6o0maronmii ypok mo remam 10 kmacca

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
c8f6c
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11 KVIACC

Ne n/m | Tema ypoka DJIeKTPOHHbIE
KoanuecTBo unpposbIe
- o0pa3oBaTtejibHbIE
pecypchl
bu6mmoreka [IOK
1 ITocTossHHBIE MarHuTHI M UX B3aUMOJAEHCTBHE. MaruuTHOE MoJIe. 1 https://m.edsoo.ru/ffOc
Bektop MarHUTHOW MHAYKIWA. JIMHUM MarHUTHOW UHAYKIUU 9778
bubmmoreka [JOK
MarauTHO€ 1oJie MPOBOIHUKA ¢ TOKOM. OTBIT DpcTea.
2 N 1 https://m.edsoo.ru/ff0c
B3anmMoelicTBre MPOBOTHUKOB C TOKOM 98 e
bu6moreka [IOK
JlabopaTtopHas pabota «/3y4eHrne MarHuTHOTO TIOJISl KaTYIIKH C
3 1 https://m.edsoo.ru/ffOc
TOKOM)
98fe
JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJHUK ¢ ToKoM. Cuita Amrepa. bubmmnoreka ITOK
4 JlabGopaTtopHas pabota «lccnenoBanue nelCTBUS MOCTOSHHOTO MarHUTa 1 https://m.edsoo.ru/ffOc
Ha PaMKy C TOKOM» 9ac0
. bu6mmoreka [IOK
JlelicTBME€ MarHMTHOTO TOJIS1 HA JBHOXKYITYIOCS 3apSUKEHHYIO YACTHILY.
5 1 https://m.edsoo.ru/ffOc
Cuna Jlopenna. Pa6ota cuibl Jlopenma odf4
6 DOnekrpoMarHuTHas UHAYKIUS. [IoTOK BeKkTopa MarHUTHOM MHAYKIIMH. |
O/JIC unaykuuu. 3akoH 3J1€KTPOMarHUTHOM MHAyKuuu Papanes
. bubnuoreka [{OK
Jlaboparopnas pabota «VccrnenoBaHue siBICHUS YIEKTPOMArHUTHON
7 1 https://m.edsoo.ru/ffOc

WUHIYKI»

al50




WunykruBHOCTh. SIBneHne camonnaykuuu. 31C caMOMHIyKIIMH.

bubnuoreka [IOK

8 https://m.edsoo.ru/ffOc
DHeprusi MarHuTHOTO TOJIA KaTYIIKKA ¢ TOKOM. DJEKTPOMarHuTHOE T0JIe 600
ably
TexHuyeckue yCTpoMCTBa U UX MPUMEHEHHE: TOCTOSIHHBIE MArHUTHI,
9 AIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIHN JIEMEHTAPHBIX
YacCTHIl, THAYKIIMOHHAS TI€Yb
. bubmmoreka [{OK
O6o06maromuii ypok «MarautHoe nose. DIeKTpoMarHuTHas
10 N https://m.edsoo.ru/ffOc
WHTYKITUS
Ve ab82
bu6moreka [IOK
KonTtponbHas padoTa mo TeMe «MarHuTHOE 1MoJ1e. DIeKTPOMarHuTHas
11 https://m.edsoo.ru/ffOc
WHIYKIUSD)
e ads8
bu6mmoreka [IOK
CBoOoaHbIC MeXaHUYECKHE KoJieOaHus1. ["apMoHnYecKre KoJieOaHusI.
12 . https://m.edsoo.ru/ffOc
VYpaBHeHHe rapMOHHUECKHX KoJiebaHui. [IpeBpaienne sHepruu 06
atvo
13 JlaboparopHas padota «lccnenoBanue 3aBUCUMOCTH MEpUO/1a MaJIbIX
KoJieOaHuil Tpy3a Ha HUTH OT JAJUHBI HUTH U MacChl Ipy3a»
Konebarenpabir KOHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHUS B bu6mmoreka [JOK
14 HJIeATbHOM K0JIe0AaTEIbHOM KOHTYpE. AHAIOTHS MEXITY https://m.edsoo.ru/ff0c
MEXaHUYCCKUMHU U JICKTPOMArHUTHBIMU KOJICOAaHUSIMHU b820
bubmuoreka [JOK
®opmyna ToMcoHa. 3aKOH COXpAHEHMS SHEPTUU B UICAIBHOM
15 https://m.edsoo.ru/ffOc
KoJie0aTeIbHOM KOHTYpE
b9c4
[IpencraBienue o 3aTyxaromux KoneOaHusIX. BoIHy ) 1eHHbIE bubnuoreka [JOK
16 MexaHuuyeckue konebanus. Pezonanc. BeiHyxneHHbie https://m.edsoo.ru/ff0c
AIIEKTPOMArHUTHBIE KOJeOaHus bb86
17 IlepemenHbIn TOK. CHHYCOUJAJIBHBIN TIEPEMEHHBIM TOK. MOIIHOCTD bubnuoreka [IOK




MEPpEMCHHOT'O TOKaA. AMHJII/ITYI[HOG n I[GI/IVCTBYIOH_IGG 3HA4YCHHUEC CUJIbI
TOKa WU HAIIPSOKCHUA

https://m.edsoo.ru/ffOc
bd34

Tpancdopmarop. [IponsBoacTso, nepenaya u norpedieHNe

18 .
ANEKTPUYECKOM IHEPTUHU
. bu6mmoreka [IOK
YCTpoMCTBO U MPAKTUUECKOE MPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
19 . https://m.edsoo.ru/ffOc
reHepaTopa NepeMeHHOro TOKa, JIMHUN dJIeKTporepeaayd 304
20 DKOJIOTHYECKHE PUCKHU TIPH MPOU3BOJICTBE AJEKTpo3Heprun. Kynprypa
WCIIOJIb30BAHUSI DJIEKTPOIHEPTUH B TIOBCETHEBHOH KU3HHU
bu6moreka [IOK
MexaHnueckre BOJIHBI, YCI0BUs pacnipoctpanenus. [lepuoa. Ckopocth
21 https://m.edsoo.ru/ffOc
pacmpoCTpaHeHHsI U IJTHHA BOJIHEL. [lomepeunbie v Mpo10IbHBIE BOJTHBI s4
ca
bu6moreka [IOK
22 3Byk. CkopocTh 3ByKa. I pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOc
ccOc
. bu6mmoreka [IOK
DNeKTpOMarHUTHbIE BOJHBI, UX CBOMCTBA U ckopocTk. [Ikana
23 https://m.edsoo.ru/ffOc
AIIEKTPOMArHUTHBIX BOJIH
cfe0
24 [IpuHIMIBI pagUOCBsI3U U TeJaeBUACHUS. Pa3BuTHE CPENICTB CBA3H.
Pagnomoxanus
bubmuoreka [JOK
25 KontponbHas padota «KosebaHus v BOJTHBD) https://m.edsoo.ru/ffOc
c6f8
N . bubmuoreka [JOK
[IpsiMonMHENHOE pacpOCTPaHEHNUE CBETA B OJJTHOPOIHOM cpere.
26 . https://m.edsoo.ru/ffOc
Toueunslil ©IcTOUHUK cBeTa. JIyu cBera 1350
27 Otpaxenue cBeTa. 3aKOHbBI OTpaykeHus ceeta. [locrpoenue bubnuoreka [IOK




M300paykeHUH B TUIOCKOM 3€pKajie https://m.edsoo.ru/ffOc
d4e0
. bu6mmoreka [{OK
[Ipenomiienue cBera. [lonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbin
28 https://m.edsoo.ru/ffOc
YToJ1 MOJHOTO BHYTPEHHETO OTPAKEHUS 176
bu6mmoreka [{OK
29 JlaGoparopnas padota «/3mepenne nokazaress MpeToOMIICHUS CTEKIIa https://m.edsoo.ru/ffOc
d67a
. . bubnuotexa [JOK
JIunzsel. [loctpoenue nzobpaxenuii B muH3e. PopMynia TOHKOM JTUH3BL.
30 https://m.edsoo.ru/ffOc
YBenuueHue JuH3bI
ddle
31 JlabopaTtopHas pabota «lccinenoBanue CBOMCTB U300paKeHUI B
JTUH3aX»
1 Hucnepcus cera. CroskHBIA cocTaB Oenoro ceera. L[BerT.
JlabopaTtopHas pabora «HabmroeHne nucrepcuu cBeTay
bu6moreka [IOK
33 Nutepdepennus ceeta. udpakums ceera. JudpakimonHas pemérka https://m.edsoo.ru/ffOc
ed22
bu6mmoreka [JOK
34 [Tonepeunocth cBeTOBBIX BOJH. [lossipuzanus ceera https://m.edsoo.ru/ffOc
f02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U YCIIOBUS UX OE30TIACHOTO
MIPUMEHEHHUS
. bubmuoreka [JOK
I'panuIel MPUMEHUMOCTH Ki1accudeckod MexaHuku. [loctynaTsl
36 . https://m.edsoo.ru/ffOc
CHEeLUaJIbHOU TEOPUU OTHOCUTEIIbHOCTH (362
37 OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH. 3aM€EUIECHUE BPEMEHU U bubnuorexa [IOK




COKpalll€HUC JJIMHBL

https://m.edsoo.ru/ffOc
fa42

. bu6mmoreka [{OK
DHEprusi ¥ UMIYJIbC PEISTUBUCTCKOW YacTUIbl. CBSA3b MACCHI C
38 . https://m.edsoo.ru/ffOc
SHEPTUEH M UMITYJIbCOM. DHEPTHUsl MOKOS fe68
N bu6mmoreka [{OK
Kontponbhas padota «Ontuka. OCHOBBI CTIEIIHAIILHON TEOPUU
39 https://m.edsoo.ru/ffOc
OTHOCHUTEITLHOCTH
610
bubmmoreka [{OK
40 ®otonsl. opmyna [Tnanka. DHEprus u UMITyIbC PoToHA https://m.edsoo.ru/ffOc
fel6
bu6moreka [IOK
41 OTtkpeiTie u uccienoBanue Gorodddexra. OnbiTe A. I'. CTomerona https://m.edsoo.ru/ffOc
ffc4
3akonsl poTorddexra. YpaBHeHue DuHITeWHA 1 PoTodrdhPexTa. bubmorera [IOK
42 https://m.edsoo.ru/ff0
«Kpacnas rpanuma» porodddexra
do15e
bu6mmoreka [JOK
43 JaBnenue cBeta. Onbitel [1. H. JIeOGeneBa. XuMudeckoe ISHCTBHE CBETA https://m.edsoo.ru/ff0
d04a6
m TexHuueckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHHE: (JOTOIIIEMEHT,
(dhoTomaTunk, coaHeuHas 6arapesi, CBeTOAHO/T
bubmuoreka [JOK
45 Pemenue 3amau no teMe «91€MEHTHI KBAHTOBOM OITHKI https://m.edsoo.ru/ff0
d0302
Monens atoma Tomcona. OnbiThl Pezepdopaa mo paccessHuio o-4yacTHII. bubmotera [JOK
46 https://m.edsoo.ru/ff0

HnaHeTapHaﬂ MOACJIb aTOMa

d091a




bubnuoreka [IOK

47 [Tocrynater bopa https://m.edsoo.ru/ff0
dOafa
bu6mmoreka [IOK
Nznyuenue u noruomenrne (JOTOHOB MPH TMEPEXOIe aTOMa C OJHOTO
48 . https://m.edsoo.ru/ff0
YPOBHSI S3HEPTUM HA APYroil. Buabl CrieKTpoB d0afa
. . bubnuorexa [JOK
BonnHoBsie cBoMCTBa yacTull. Bosnel ne bpounsa. KopmyckynsapHo-
49 . https://m.edsoo.ru/ff0
BOJIHOBOM nyayin3M. CIIOHTaHHOE U BBIHYKJACHHOE U3TyYCHUE d0ca$
bu6mmoreka [IOK
OTtkpeiTHE paguoakTuBHOCTH. OnBITH Pezepdopaa mo onpeneneHunio
50 https://m.edsoo.ru/ff0
COCTaBa PaJIMOAKTUBHOTO WU3TyYEHUS
dofd2
51 CpomuictBa anbda-, 6eta-, raMma-u3inydeHus. Bnusuue
PaaMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBbI
- bubnuoreka [IOK
OTkpeITHE TPOTOHA M HEUTpOHA. M30TOmBI. Anbda-pacman. 1
52 . . https://m.edsoo.ru/ff0
DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacmnaj. ['amma-u3nyueHue 41162
DHeprusi CBSA3U HYKJIOHOB B sizipe. SnepHble peakuuu. SAnepHbid bubmuoreka [JOK
53 peakrtop. [IpoGiembl, TEpCIEKTUBBI, YKOJIOTHIECKUE aCIIEKTHI SIIEPHON https://m.edsoo.ru/ff0
JHEPreTUKU d1356
DOnemeHTapHbIe YacTUIbl. OTKPBITHE MO3UTpOHA. MeTO 1bl HaOMI0IeHUS
. bubnuoreka [JOK
U PErUCTPALMU eMEeHTapHbIX yactull. Kpyriblii cron
54 . . https://m.edsoo.ru/ff0
«DyH/IaMeHTalbHbIE B3aUMOACHCTBHS. EAMHCTBO hu3nuecKOU KapTHHBI 10638
MHUpa»
Oranbl pa3zBUTHs acTpoHOMUM. [IpUKIIaHOE 1 MUPOBO33PEHUECKOE
55 3HaueHue acTpoHoMun. Bun 3B€3mHoro Heb6a. Co3Be3ausi, SpKue 3BE3IHI,

IJIaHCThI, X BUAUMOC IBUXKCHUC. ConHeyHas cucTteMa




56

Connue. Conneunast akTuBHOCTh. Mctounuk snepruu CosHIla U 3BE3]1

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTUKHU. 3BE3/IbI ITTABHOU

57 rocsenoBareNbHOCTH. BHyTpenHnee crpoenue 38€31. CoBpeMeHHbIE 1
IIPEJICTaBICHUSI O IPOUCXOKIEHUH U 3BooLMK CoJHIIa U 3BE3]
53 Mneunsid [1yts — nHama ["anaxtuka. [lonoxenue u neuxenune ConaHia |
B ['anakrtuke. ['anaktuku. YepHbIE OBIPBI B sApaX FalaKTUK
59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbioro B3peiBa. |
PenukroBoe n3nydyenue. MeraranakTuka
60 Hepemennsie npo0ieMbl acTpOHOMUU 1
61 KonTtponbHas padoTta «1€MEHTH aCTPOHOMHUU U acTPO YUK 1
O6o06matomuii ypok. Poss pusmku u acTpOHOMHUN B SKOHOMHUYECKOH,
62 TEXHOJIOTUYECKOMH, COLMaIbHON U 3THYECKON chepax IesTenbHOCTH 1
YeloBeKa
63 O6o06matomuii ypok. Poss u MmecTo pu3uKu 1 aCTpPOHOMHH B |
COBPEMEHHOM HAy4YHOU KapTUHE MUpa
64 O6o06matomuii ypok. Posb ¢usudeckoit Teopuu B GOpMUPOBAHUH |
Mpe/ICTaBIeHU 0 GU3NYECKON KapTUHE MHUpa
65 O6o0maromuii ypok. Mecto (GpuU3U4YECKON KapTHHBI MUpa B 00IIEeM psTy |
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTaBICHUI 0 IpUpoie
66 PesepBHbIil ypok. MaruuTHoe 1mosie. DJIEeKTpOMarHuTHasE MHIYKIUS 1
67 PesepBHbiil ypok. OnTuka. OCHOBBI ClIEUATIBHON TEOPUU |
OTHOCHUTEIIbHOCTH
Pesepnbrii ypok. KBantoBas ¢uznka. DneMeHThl aCTPOHOMUHU U bubmotera [JOK
68 1 https://m.edsoo.ru/ff0
acTpoU3uKH 41784
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha MpUMEpPax pojib U MECTO (U3MKU B
(hopMHpOBaHUM COBPEMEHHON HAayYHOM KapTHHBI MUpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKM M  TEXHOJIOTHM, B  IPAKTHYECKOU

NEITENLHOCTH JIFOJIEN

10.2

Y4uuThIBaTh TpaHUIBl MPUMEHEHHS W3YYEHHBIX (DU3HUECKUX
MOJIENEN: MarepuanbHas TOYKA, WHEpLUAIbHAs CHCTEMa OTCYETA,
a0COJIIOTHO TBEPJOE TENO, MICANbHBIA Ta3; MOJENU CTPOEHUS
ra3oB, JKUJIKOCTEN U TBEPIBIX T€Jl, TOUEUHBIN IEKTPUUECKHUM 3apsi]T

— IIpU pelieHnu GU3NYECKUX 3a1au

10.3

Pacno3naBath ¢usnveckue sBICHHS (MPOIECCH) U OOBIACHATh UX
Ha OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYISIPHO-KHHETHYECKOM
TEOPUH CTPOCHHS BEUIECTBA U JICKTPOJMHAMHUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE  TIPSIMOJIMHEHHOE  JIBIKEHHE, CBOOOIHOE
najicHue  TeJ, JBWKCHHE T1I0  OKPY)XHOCTH,  WHEpIHS,
B3auMojelictBue Ten; auddysus, OpOyHOBCKOE JBUKEHUE,
CTPOCHHE JKUJKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00BbEMA Tell PU
HarpeBaHuM (OXJIAXKJCHHH), TEIUIOBOC PABHOBECHE, HCIIAPCHHE,
KOHJICHCAIWS, IJIABJICHNE, KPUCTAUIN3alUs, KATICHUE, BIAYKHOCTh
BO3/lyXa, IOBBIIICHUE JABJICHUS ra3a IMPU €ro HarpeBaHUH B
3aKpBITOM COCY/IE, CBSI3b MEXK]y NapaMeTpaMU COCTOSIHHS Ta3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMMO/JICHCTBUE 3apsaA10B

10.4

OnuceiBaTh MeEXaHHYECKOE ABWIKCHUC, UCIOJIb3Ys (I)I/ISI/I‘IeCKI/Ie
BCINYHHBI: KOOpJAuHara, nyThb, MNEpEMCIICHUC, CKOPOCTD,
YCKOPEHUEC, Macca TeCja, CHJIa, HUMIYIbC TCJId, KHUHCTUYCCKAA
OHEpTIu-, INOTCHIMAJIbHAasA SHEpTru:, MEXaHHNYCCKas pa60Ta,
MCXaHHW4YCCKasA MOIUIHOCTL; IIPpU OIMCAHUHN IPABUIBHO TPAKTOBATH
(I)I/ISI/I‘IGCKI/II\;I CMBICJI HCIIOJIB3YEMbBIX BCIIMYMUH, HUX 0003HAUYCHUS H
CAMHUIIBI, HaxoauThb (I)OpMyJ'IBI, CBA3bIBAIOIIMEC JaHHYIO

(I)I/I3I/I‘-IGCK}/IO BCIIMYNHY C ApYTUMH BCIIMUNHAMHA




10.5

OnwuchIiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEILIOBBIC
SIBIICHUS, MCMOJb3ys (U3MYECKUE BEIUYHMHBI: JaBJICHUE Tras3a,
TEMIIepaTypa, CpPEOHsS KUHETHYeCKas SHEPrus XaoTHYECKOIro
JBWOKCHUS MOJICKYJI, CpEAHEKBaJpaTHUHAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIIOThI, BHYTPEHHSS dHeprusi, pabora rasa,
KOA((DUIMEHT TONE3HOTO JEHCTBUS TEILIOBOTO JBUTATEINS; TPH
ONMKMCAaHUK  MPABUJIBHO  TPAaKTOBaTh  (U3UYCCKUH  CMBICI
HCIOJB3YEMbBIX BEIIWYUH, UX 0003HAYCHHS W €IUHUIIBI, HAXOJAUTh
(GopMyJIBl, CBA3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIHYUHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh HM3y4EHHBIE DJIEKTPUYECKUE CBOMCTBA BEILIECTBA U
ANIEKTpUYECKHe sBJIEHUS (IPOLECChl), HCMONb3yd (u3HuecKue
BEJIMUYMHBI:  DJIEKTPUYECKUM  3apsl,  DJIEKTpUYECKOe  TOJIe,
HanpspKEHHOCTH  TMOJISA, MOTEHIMAJ, Pa3HOCTh MOTEHLHMANOB; IpU
ONMHMCAHWU  MPaBWIBHO  TPAaKTOBaTh  (U3MYECKUN  CMBICT
HCIOJIb3YeMbIX BEJIMYMH, UX 0003HAUYEHUS U €IUHMIIBI; YKa3bIBaTh
(GbopMyIbl, CBS3bIBAlOIIME JaHHYIO (DU3MYECKYI0 BEIMYHUHY C

APYruMu BEJIMUYUHaAMU

10.7

aHAJIM3UPOBATh (U3MUECKHUE MPOLECChl U SIBJICHUS, HCIHOJB3Ys
(u3nyueckre 3aKOHbI ¥ MPUHITUIBI: 3aKOH BCEMUPHOTO TATOTEHUS, |,
II m III 3akonbl HpOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOU
SHEPrUM, 3aKOH COXPAaHEHHUS HMIYJIbCa, MPUHILMUII CYNEPIO3UIIUU
CWJI, TPHUHLHUII PABHOIMpPABUS WHEPLHUAIBHBIX CHCTEM OTCU&Ta;
MOJIEKYJIIPHO-KUHETHYECKYI0 ~ TEOPHIO  CTPOEHHUS  BEIIEeCTBa,
ra3oBbI€ 3aKOHBI, CBSI3b CPEIHEN KHHETUUECKON YHEPTHH TEIJIOBOTO
JBUKEHHSI MOJIEKYNI C aOCOJIOTHOM TemrepaTypoi, MepBbli 3aKOH
TEPMOJUHAMHKHY; 3aKOH COXpPaHEHUS DIEKTPHUUYECKOTO 3apsja,
3akoH KynoHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAXEHHE M YCIOBUSA (TPaHUIIBL,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHEIC MMPUHIUIIBL JeNCTBUSA MalllvH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pas3jiniatbe YCJIOBUA HUX 0e30I1acHOro

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BreInoaHaTh OKCIICPUMCHTBI IO  HCCJICAOBAHUIO (I)I/I3I/I‘ICCKI/IX
SIBIICHUH U nmponeccoB € HCIOJBb30BAaHUCM TPAMBIX U KOCBCHHBIX

U3MEpeHui; mpu 3ToM (opMynupoBath npobiemy (3amauy) H




TUMOTe3y y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
HPEATI0AKEHHOTO o0opynoBaHus, IPOBOJIUTH ONBIT |

(hopMyIUpOBaTh BHIBOIBI

10.10

OcCymecTBiATh TpPsSMbIE UM KOCBEHHBIE H3MEPEHUs (PU3UIECKUX
BEJIMYMH; IIPU 3TOM BBIOMPATH ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U
UCIIOJIb30BAaTh  M3BECTHBIE METOJbl  OLICHKHM  IIOIPEIIHOCTEH

U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MUYECKMMM BEIUYMHAMU C
WCTIOJIb30BAHUEM TMPSMBIX U3MEPEHH; MIPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yIbTaThl TMOJY4YEHHOW 3aBUCHMOCTH
(bM3UYECKUX BEJIMUMH B BUJIE TAOIUIl U rpadUKOB, JIeJIaTh BBIBOIBI

10 pe3yJibTaTaM HCCIIEOBaHMs

10.12

CobOmonaTh mpaBwia 0e30MacHOrO TpyAa TMpU  MPOBEIECHUU
HCCIIEIOBaHUN B paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-
HCCIIeIOBATENILCKON " MIPOEKTHOM JeATEIbHOCTH c
WCTIONIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB M J1a0OpaTOPHOTO

000pyI0BaHUS

10.13

Pemate pacu€rHple 3amauM C  SBHO 3aJaHHOW (DU3UUIECKOM
MOJIENbI0, UCTOJIB3YS (PM3UYECKUE 3aKOHBI U MPUHLIUIIBI; HA OCHOBE
aHajM3a YCIIOBHS 3aJladyd  BbIOMpaTh (PU3WYECKYIO MOJEIb,
BBIJICTIATH (PU3UUYECKUE BETMYMHBI U (OPMYIIBI, HEOOXOIUMBIE ISt
e pelleHus, MNPOBOIUTH pacu€Thl W OICHUBATH pPEaJbHOCTh

IMOJIY4YCHHOI'O 3HAUCHUA (bHBH‘ICCKOfI BCJIIMYHHBI

10.14

Pemarp  kadecTBEHHBIE  3a/laud:  BBICTPAWBaTh  JIOTHUECKU
HENPOTUBOPEUYHMBYIO IEMOYKY pACCYXJCHHM C Omopoil Ha

HN3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SIBJICHHA

10.15

Hcnonn3oBarh Inpu pPCUHICHHUH y‘le6HLIX 3alad COBPCMCHHBLIC
I/IH(bOpMaI_[I/IOHHHe TCXHOJIOTUHN IJId TIOHUCKA, CTPYKTYPUPOBAHUA,
HHTCPIIPCTAIUN U IIPCACTABIICHUA yqe6H0171 n HaquO-HOHYHHpHOﬁ
I/IH(bOpMaI_[I/II/I, HOHy‘IGHHOﬁ nu3 Ppa3INIHbIX HCTOYHHKOB,

KPUTHYCCKH aHAJIM3UPOBATH IMOJTYIaEMYTO I/IH(l)OpMaI_II/IIO

10.16

IIpuBoAMTH MpUMEpPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, 0OBSICHEHUE MPOLIECCOB OKPYKAIOIIET0

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnons30BaTh TCOPCTUUCCKHUEC 3HAHUS 10 (I)I/ISI/IKC B IIOBCEIHEBHOM

KHU3HHU IOJIA oOecneueHrss 0OE30IMaCHOCTH npu O6paIJ_ICHI/II/I C




npubopaMu W TEXHUYECKUMH YCTPOMCTBAMH, IUIi COXPAaHCHHS
3I0pOBbSl U COONIOJIGHUS HOPM 3KOJIOTMYECKOTO IIOBEJCHUS B

OKpYKalollel cpene

10.18

PaGorate B rpymnme ¢ BBIMOJTHEHUEM PAa3IUYHBIX COIHATIBHBIX
poJieit, TuIaHupOoBaTh pabOTy T'PYIIIHI, PAIMOHAIIEHO PACTIPENETATh
00s13aHHOCTH W TUIAHUPOBATH JESITEIBHOCTh B HECTAHIAPTHBIX
CUTyalusaX, aJIcKBaTHO OLICHMBATH BKJIAJ[ KaXX/IOTO U3 YYACTHUKOB

IPYIIBI B pEHIEHUE paccMaTpuBaeMoOn MpoOIeMbl

11 KJIACC

Kon
NpoBepPsieMoOro
pe3yJabTara

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha MpUMEpPax poJib U MeCTO (U3UKU B
(hopMHpOBaHUM COBPEMEHHON HAyYHOU KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHHUKM W TEXHOJOTHM, B MPAKTUUYECKOU
NEeSITeIbHOCTH  JIIOJIeH, ILIeOCTHOCTh M EIUHCTBO (U3NYECKOU

KapTUHBI MUpa

11.2

YuuThIBaTh TpPAaHWIBI TMPUMEHEHUS HW3YYCHHBIX (U3HUYECKUX
MOJICJICH: TOYEUHBIM JJICKTPUYECKUN 3apsj, SAACpHas MOJENb
aTomMa, HYKJIOHHas MOJellb AaTOMHOIO sjapa TMpu PEHICHUR

(bPISI/I‘IeCKI/IX 3aJa4

11.3

Pacnio3naBate ¢usnueckue sBiIeHUs (MPOIECCH) U OOBICHATH UX
Ha OCHOBE 3aKOHOB JJICKTPOJMHAMUKHA W KBAaHTOBOW (DU3HKH:
AJIEKTPUYECKasi TPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE  JICUCTBUS  TOKA,  B3aMMOJICHCTBHE  MAarHHTOB,
AJIEKTPOMArHUTHasE MHIYKIHS, JICHCTBUE MAarHUTHOTO IIOJIA Ha
NPOBOJHUK C TOKOM M JBIKYIIUHCS 3apsill, dJICKTPOMArHUTHBIC
KOJICOAHUsT W BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpaHCHHE CBETa,
OTpakeHHWe, TMpelioMJICHuEe, WHTeppepeHnus, audpakuus u
NoJIApU3alusl CBeTa, JHUCIEepCUsi CBeTa, (POTOINEeKTpUUYecKuit
abdektr (porodrddext), cBeroBoe naBIEHUE, BO3HHUKHOBEHHE
JUHEHYaToro CHeKTpa aToMa BOJOpPOJA, €CTEeCTBEHHAs W

HUCKYCCTBCHHAA paIlUOAKTUBHOCTDb

11.4

OnuceIBaTh HU3YUYCHHBIC CBOIMCTBa BeIIIECTBA (BJ'IeKTpI/I‘{eCKI/IC,




MarHuTHBIE,  ONTHUYECKUE,  DJJCKTPUUYECKYI0  IMPOBOJUMOCTH
pa3IMYHBIX Cpel) W DIEKTPOMArHWUTHBIC SIBJICHUS (TIPOLIECCHI),
WCTONIB3YS (PU3UYECKHE BEIMYMHBI: AJICKTPUYCCKHUI 3apsii, Cuiia
TOKa, AIIEKTPUUYECKOE HaTpsDKCHHUE, AIIEKTPUYECKOE
CONPOTHUBIIEHUE, pa3HOCTh mnoTeHuuanoB, JJIC, pabora TOKa,
WHAYKIMS MarHUTHOTO ToJs, cuia Awmmepa, cuna JlopeHna,
WHIYKTUBHOCTh KaTYIIKH, SHEPTHUS AIEKTPUICCKOTO U MarHUTHOTO
MOJIEH, MEepPHoJl U YacToTa KojeOaHuM B KOJeOaTeJbHOM KOHTYpE,
3apsi/i M CHJIa TOKa B TIPOIIECCE TAPMOHMYECKUX AIEKTPOMArHUTHBIX
KoJiebaHu#, POKYyCHOE pacCTOSIHUE M ONTHYECKAs! CUJIA JIMH3BI; TIPH
OTMMCAaHUM  TPABWIBHO  TPAaKTOBaTh  (DU3WUECKUH  CMBICI
WCIOJIb3YEMBIX BEITUYHH, UX 0003HAYCHUS W CIUHHMIIBI; YKA3bIBATh
(opMyITbI, CBSI3BIBAIOIIME JaHHYI (U3WYECKYI0 BEIHYUHY C

APYTruMHU BEJIMUNHaAMU

11.5

OnuceiBaTh M3yYEHHBIE KBAHTOBBIC SBJICHHS W  TIPOIIECCHI,
WCTIONB3Ys (U3UIECKUE BEIMUMHBI: CKOPOCTh 3JIEKTPOMArHU THBIX
BOJIH, JTMHA BOJIHBI M YaCTOTa CBETA, DHEPTUS M UMITYJILC (GOTOHA,
MepuoJl ToJlypacmnaaa, HHEprus CBS3UW aTOMHBIX SAep; MpHU
OMHMCAaHUM  MPABWJIBHO  TpPakTOBaTh  (PU3MYECKUA  CMBICH
WCIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYECHUS U €IMHULIbI; YKa3bIBaTh
(GbopMynbl, CBSA3BIBAIOLIUE MJAHHYIO (PU3UYECKYI0 BEIMYHUHY C
JPYTUMH  BEJIMYMHAMH, BBIUYUCIATH 3HaueHUe (pusmdeckoi

BCIIMYHHBI

11.6

AHanu3upoBath (PU3NYECKHE MPOLECChl M SBICHUS, HCHOJB3YS
¢busznueckue 3aKOHbl M NPUHOMIBL: 3aKoH OMa, 3aKOHBI
MOCJIEZIOBATEIBHOIO U MapajuIeIbHOIO COEIWHEHUS! IPOBOJIHUKOB,
3akoH JDxoyns — JleHma, 3aKOH AJIEKTPOMArHUTHOW WHIYKIIUU,
3aKOH  NPSIMOJIMHEWHOTO  PAaclpOCTpaHEHHs] CBETa, 3aKOHBI
OTpaXCHHsI CBETa, 3aKOHBI MPEIIOMICHUS CBETa, YypaBHEHUE
DiiHmTeiHa 115 GoTosddexra, 3aK0OH COXpaHEHUS YHEPTUH, 3aKOH
COXpaHEHUs UMIIYJIbCa, 3aKOH COXPaHEHHUS JIIEKTPUUYECKOrO
3apsiia, 3aKOH COXpPAaHEHHMS MacCOBOrO uucia, MocTyiatel bopa,
3aKOH PaJIMOAKTUBHOIO paclajia; Mpu 3TOM pa3inyaTh CIOBECHYIO
(hOpMYITHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe BBIPAKEHUE W

ycnoBus (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTL HaIlpaBJICHUEC BCKTOpAa HWHAYKIIMUM MArHruTHOI'O ITOJIA

MIpOBOAHHKA C TOKOM, CHUJIbL AMHCpa " CUJIBI HopeHua




11.8

CtpouTh ¥ ONHUCHIBATH H300paKEHUE, CO3/IABAEMOE IUIOCKUM

3€pKajJoM, TOHKOW JINH301

11.9

BBIMONHATE  AKCHEPUMEHTHI 10  HCCIEOBAHUIO  (U3NUIECKUX
SBIICHUH M TMPOIECCOB C HCIOJIH30BAaHUEM MPSIMBIX H KOCBEHHBIX
U3MEpeHuil; mpu 3ToM (OopMyaupoBaTh IpobieMy (3anady) U
TUMOTEe3y y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
HPEI0KEHHOTO o0opynoBaHus, IPOBOJIUTH ONBIT |

(hopmMyIUpOBaTh BBIBOJIBI

11.10

OcymiecTBiATh MpsIMbIE W KOCBEHHbIE HM3MEpEHUs (HU3HUECKUX
BEJIMYMH; [IPU 3TOM BbIOMpATh ONTHUMAJIbHBIM CIOCOO M3MEpPEHUs U
WCIIOJb30BATh  M3BECTHBIE  METOJbl  OLICHKM  IIOIPEIIHOCTEN

U3MEpEeHU N

11.11

Uccnenosats 3aBUCUMOCTU (bU3UIECKUX BEJIINYNH C
WCTIOJIb30BAHUEM TPSMBIX U3MEPEHHM; TIPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl TOJYYEHHOW 3aBHUCHMOCTH
(bM3UYECKUX BEIIMUMH B BUJIE TAaOIUIl U rpadUKOB, JI€7aTh BBIBOJIBI

110 pE3ybTaTaM HCCICI0BaHHUA

11.12

Cobnrogate mpaBuia 0O€30MacHOTO TpyAa TMPHU TPOBEIACHUH
HCCIIeIOBAaHUM B paMKax Yy4eOHOro SKCIEPUMEHTa, Y4eOHO-
HCCIEI0BATEIbCKON u MPOEKTHOU NEITEIbHOCTH C
HCTIOJIb30BAaHUEM HU3MEPUTENIbHBIX YCTPONCTB MU J1a0OpaTOPHOTO

000pynOBaHMS

11.13

Pemate pacu€rHple 3amauyuM  C  SABHO 3aJaHHOW (DU3UYCCKOMN
MOJICJIbIO, UCTIOJIb3Ys (PU3HUECKHUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE
aHajM3a YCJIIOBHS 3aJladyd  BbIOMpaTh (PHU3WYECKYIO MOJECIb,
BBLICTIATH (DU3HUECKUE BEIUYUHBI U (POPMYIbI, HEOOXOIUMBIE IS
e€ peleHus, NPOBOIUTh pacu€Thl W OICHWBATh PEaATbHOCTh

IMOJIYYCHHOI'O 3HAUCHUA (1)H3H‘l€CKOﬁ BCIINYHHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATb JIOTHUYCCKH
HCIIPOTHUBOPCUUBYHO  LCIIOYKY paccyncz[eHHﬁ C OHOpOfI Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/ILIGCKI/IC SABJICHUA

11.15

Hcnonb3oBaTh MpuU pelieHMH Y4eOHBIX 3aJady COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTUU JJIS TOUCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpeTalui U NpeACTaBiIeHNs Yy4eOHOW U HAayYHO-NOMYJISIPHOM
uHbOpMallMK, TOJYYEHHOW M3  pa3IMYHBIX  HMCTOYHUKOB;

KPUTHYCCKU aHAJIU3UPOBATH MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO




11.16

OOBSICHATH MPUHLUIIBI JEHCTBUS MAIIWH, TPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3inyarh YCIOBUSA UX OE30MACHOTO MCIIOJIb30BaHUS B

NOBCEIHEBHOU KU3HU

11.17

[IpuBoUTE NpUMEpPHI BKJIAJIa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAayKH, B OOBSICHEHHWE IPOILIECCOB

OKPYKalOILEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonp3oBarh TeOpeTHUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOU
KU3HU i1 oOecredeHus: Oe30MacHOCTH TIpU  OOpaleHuu ¢
npubopaMy W TEXHUYECKUMH YCTPOWCTBAMH, JUIS COXPAHEHUS
3I0pOBbsI U COOJIIO/IEHUST HOPM DSKOJIOTMYECKOI'O IIOBE/ICHUS B

OKpYXKalollen cpene

11.19

PaGorath B rpynne ¢ BBIIOJIHEHUEM Pa3IMYHbIX COLMATIbHBIX POJIEH,
IUIaHUPOBaTh ~ paboTy TpyNIbl, PaUOHAIBHO  paclpeneisTh
00513aHHOCTM ¥ IUIAHUPOBATh JIESITEIHHOCTh B HECTAHIAPTHBIX
CUTyallUsAX, aJeKBAaTHO OLIEHMWBATH BKJIAJ] KaKJIOTO W3 yYaCTHUKOB

IPYIIIbI B pEllIEHHE paccMaTpruBaeMoil MpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o mnpupone. Hayunsle
METO/Ibl TO3HAHMSI OKPYXAIOIIero Mupa.
Ponp skcnepumenTa u Teopuu B mpoliecce
MO3HAHUS  MPHUPOJABI.  DKCIIEPUMEHT B

¢dusnke

1.2

MopemupoBanue (GU3NYECKUX SBICHUU U
MPOIECCOB. Hayunsie TUIIOTE3BI.
duU3nUeCcKUue 3aKOHBI W TeopuH. [paHUIIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponb M Mecto
bu3ukn B (QOPMUPOBAHUH COBPEMEHHOM
HAay4HOW KapTHUHBI MHUpA, B MPAKTUYECKOM

NESITENLHOCTH TIOAEN

MEXAHHKA

H##HPari#KUHEMATHUKA

2.1.1

MexaHndyeckoe JBHKCHUC.
OTHOCHUTENHLHOCTD MECXaHHNYCCKOI'O

neuxkeHus. Cucrema otcuéra. Tpaektopust

2.1

2.1.2

[Tepememnienue, CKOPOCTh (cpenusist
CKOpPOCTb, =~ MTHOBEHHas  CKOpPOCTb) H
YCKOPEHHE  MaTepUallbHOM  TOYKH, HX
MPOEKIMM HAa OCH CHUCTEMbl KOOPIUHAT.
CrnoxeHue TEepeMEIIeHUI U CIOXEHUe

CKOpOCTEU

2.1.3

PaBHomepHOE u PaBHOYCKOPEHHOE

npsMoJInHEeiHOe — aBWkeHue.  ['paduxu




3aBHCUMOCTHU KOOPAMUHAT, CKOpOCTH,
YCKOpEHHS, IYTM U  [EpEeMEIICHUs

MaTepHaHBHOﬁ TOYKHU OT BPECMCHU

2.14

CBoOosiHOE MajieHue. Y CKopeHue

CBOOOTHOTO MaACHUSA

2.1.5

Kpusosmueiinoe neukeHue. PaBHOMeEpHOE
JBUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTJOBas CKOPOCTb, JTMHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTEIEHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CIUIOMETP,
JBUKCHHE CHAPAJIOB, LIENHBIE U PEMEHHBIE

nepeaavn

2.1.7

[IpakTnueckue paboThI. N3mepenue
MTHOBEHHON  ckopoctH. VccnenoBanue
COOTHOILIEHUS MEeXIY MyTSIMH,
MPONJCHHBIMU TEJIOM 3a MOCIIeIOBATEIbHbIE
paBHblE  TMPOMEXYTKH  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUU C HayaJIbHOM
CKOpOCTbIO, paBHOW Hymwo. M3yudeHue
JIBUKEHUS IIapUKa B BSI3KOW IKHAKOCTH.
W3ydyenue nBUKEHHS Tena, OpOILIEHHOrO

TOPHU30HTAJIBHO

2.2

##Parf## IMHAMUKA

2.2.1

[Ipunuun  otHocutenbHocTH — [Mamuies.
IlepBriit 3akon HprotoHa. MHeprumanbHbie

CHCTEMEI OTCUETa

222

Macca Tena. Cuna. ITpuHnmn

CYNEPIO3ULNH CUT

223

Bropoi 3akoH HeroToHa [uist MaTepuanbHOU
TOYKA B HHEPLUAIBHOU CHUCTEME OTCUETa
(UCO). Tpernit 3akoH HproToHa s

MaTCpHaAJIbHBIX TOUCK




224

3akoH BceMupHoro tarorenus. Cuna
TsbkecTd. IlepBasg KocMHMuYecKass CKOpOCTb.

Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHHST W CHJIa TPEHUS  TIOKOS.
Koadduument TPEHUS. Cuna
COTIPOTHUBIJICHUSI TPU JIBKCHUU Tella B

KHUAKOCTHU UJIN I'a3€

227

HOCTyrIaTeJ'II)HOG n BpallaTCJIbHOC

JBIKEHHME a0COJIFOTHO TBEPIOTO Tesa

2.2.8

MomenT CHJIBI OTHOCHUTEJILHO ocH
BpAILICHMUS. IIimeuo CHJIEL. VYcenoBus

paBHOBecus TBEpAoro tena B UCO

229

TexHuyeckue yCTpONCTBA: MOIIIUITHUAKH,

JABVKXCHUE NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboTHI. Nzydyenune
NBW)KEHUST ~ Opycka MO0  HAKJIOHHOH
IUIOCKOCTH TIOJ JCWCTBUEM HECKOJBKHUX
cui.  HccrnenoBanue  3aBUCHMOCTH — CHIT
YIPYrOCTH, BO3HUKAIOIIHX B
nepopMupyeMoOil TIPYy)KHHE H PE3UHOBOM
o0Opasnie, OT BEIMYMHBI UX JehopMaIuu.
UccnenoBanue YCIOBUH  PaBHOBECHS

TBépI[Ol"O TCJa, UMCIOIICTO OCh BPalllCHUA

2.3

###HParf###3AKOHDBI COXPAHEHNM B MEXAHUKE

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

2.3.1 MarepuaibHbIX ToueK. Mmmynbc cunbl u
WU3MEHEHNE UMITYJIbCa Tea
30 3akoH coxpaHeHus wumnyiasca B HCO.
o PeaktuBHOE nBMXKEHNE
233 Pabora cubl
234 MomHOCTb CHIIBI




235

Kunerndeckass  3Heprus  MarepUalbHOU

TOYKHU. TeopeMa 0 KUHETUYECKON YHEPTUH

2.3.6

[lTorennnaneHas sHeprus. I[loTeHumanpHas
DHEPIrHUs YIpyro nedopmMupoBaHHON
npyxunbl. lloTeHnmanbHass sSHeprus Tteina

BOJIN3U MTOBEPXHOCTU 3EMITH

2.3.7

[loreHumanbHble W HENOTEHUMAJbHbBIC
cuibl. CBs3bp pabOThl HEMOTEHIMATBHBIX
CUJI C U3BMEHEHHEM MEXAHUYECKOW ASHEPruu
CUCTEMBI TeJ. 3akoH COXpaHEHHUS

MEXaHU4ECKOMN SJHEPruu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpOMCTBA:  JBUIKEHUE
paker, BOJOMET, KOIep, MNPYKUHHBINA

IMUCTOJIET

2.3.10

[IpakTtrueckue paboTel. M3yueHue CBs3H
CKOpPOCTEl Ten Mpu HEYOpyroM yaape.
HccnenoBanne cBsiz3u pabOThl  CUJIBI €

W3MEHEHMEM MEXaHHISCKOM SHEPruu Teia

3 MOJIEKVYIJISAPHASA ®U3UKA U TEPMOJINMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM
OCHOBHBIE  TIOJOXEHUS  MOJIEKYJISIPHO-
KMHETUYECKOM  TEOpHUH. bpoyHnoBckoe
3.1.1 JIBIDKCHHE. Huddy3us. Xapakrtep
JBWKEHHUSI UM B3aUMOJCHCTBUS  YacCTHULL
BEILIECTBA
3.1 Mojenu cTpoeHHs Ta30B, >KUJIKOCTEH U
3.1.2 TBEPIBIX Tel U OOBACHEHHE CBOWCTB
BEIIECTBA HA OCHOBE ATHX MOJEIEH
Macca Monekyn. KonudecTBo BelecTsa.
313 [Tocrosinnas ABoraapo
314 TermmoBoe paBHOBecue. Temmeparypa u e€

usmepenue. [llkana remneparyp Llenscus




3.1.5

Mogens  uneanpHoro rasa. OcHOBHOe
YpPaBHEHUE  MOJIEKYJISPHO-KUHETUUECKON

TCOpPUH NACAILHOT'O Ira3a

3.1.6

AOcomroTHasi  TemmepaTypa Kak — Mepa
CpelHEW KMHETUYECKOM 3HEPrUU TEILUIOBOTO
JIBW>KeHUs yacTul rasza. [llkamna temnepatyp

KenpBuna

3.1.7

VpaBnenue Knaneiipona — Menpaeneesa.

3akoH /lanmpTOHA

l'azoBeie  3akoHbl.  M3ompomeccsl B
U/IeaIbHOM rase C MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEpMa,

u30Xopa, nzobapa

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapomeTtp

3.1.10

[IpakTtuueckue paboTel. M3Mepenne macchl
BO3/yXa B KJIACCHOU KOMHATEe.
Hccnenosanue 3aBUCHUMOCTH MEXIy
napaMeTpamMu  COCTOSTHUSL — Pa3peKeHHOTro

rasa

3.2

OCHOBbI TEPMOMHAMMKNU

3.2.1

Tepmoaunamuueckas cucreMa. BHyrpeHHss
SHEpPrusi TEePMOJAMHAMHUYECKON CHUCTEMBI M

CIIOCOOBI €€ U3MEHEHHST

322

KommuectBo TCIIIIOThI n pa60Ta.
BHYTpeHHHH QHCPIuAa OJHOATOMHOI'O

nacajJIbHOIO Ira3a

323

Bunel Termonepenaun: TEIIONPOBOAHOCTS,
KOHBEKIUs, Wu3aydyeHue. TermnoéMKocTh
Tena. YJelbHas TEIMIOEMKOCTh BEIIEeCTBa.
Pacuér KOJINYECTBA TEIIOTHI npu

TCILIoIepeaadc

3.2.4

[IepBrrit 3aKOH TEPMOAUHAMUKMU.




[Ipumenenue IIEpBOr0 3aKOHA
TEPMOJAVUHAMUKH K U30IPOLECCAM.

I'paduueckas nHTEpIIpeTaus pabOTHI raza

3.25

TermoBble MamuHbl. [IpUHIMIBI HEUCTBUS
TETUTOBBIX MaIlyH. [TpeobpaszoBanus
SHEPTUU B TEIJIOBBIX MallluHaX.
Kosdduument noneznoro neicTBus (nanee
— KIT[I) rermoBoit mamunbl. [ukn Kapuo u
ero KIIQ

3.2.6

Bropoit 3aK0H TEPMOIMHAMUKH.
HeoOparumocTh TIpoOIIECCOB B MPUPOJIE.
TennoBele  aBUTATEIN.  DKOJOTHYECKHE

poOJIEMBI TETIJIOIHEPTeTUKU

3.2.7

TexHuueckue  yCTpOMCTBAa:  JBHUTIaTellb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOMITHHUK, KOHIUITHOHED

3.2.8

[IpakTnueckue paboTHI. N3mepenne

YACIBHON TEIUIOEMKOCTH

3.3

##Parf### Al PETATHBIE COCTOSHMA BEIECBA. ®A30BLBIE

I[TEPEXO/bI

3.3.1

[TapooOpasoBanue u KOHJICHCAIIHSL.
Ucnapenue u xurenue. YJenbHas TEIUioTa
napooOpazoBaHusl. 3aBUCHUMOCTH

TEMIICPATYPhI KUIICHUA OT AABJICHUSA

3.3.2

AOCOIIOTHAS M OTHOCHTEIbHAS BIAKHOCTH

Bo3ayxa. HacklmenHnslii map

3.33

Teépnoe Temo. Kpucramimueckue u
amopdubie Tema. AHH30TPOIHUS CBOWCTB
KPUCTAJLIOB. Kunxue KPUCTAJUIBL.

COBpCMeHHLIC MaTepuaibl
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IInaBnenue u KpucTtajlii3anus. YaenpHas

TCIJIOTA ITJIaBJICHU . CY6J'II/IMaI_[I/I$I

3.35

YPaBHCHI/Ie TEIIOBOro OallaHca




3.3.6

TexHuueckue yCTpPOMCTBA: TUIPOMETP U
IICUXPOMETP,  KAJIOPUMETP, TEXHOJIOIUU
IIOJIy4CHHUS] COBPEMEHHBIX MAaTepHAJIOB, B
TOM YHUCIIe HaHOMAaTEpHUaloB, "

HaHOTCXHOJIOTHH

3.3.7

[IpakTrueckue paboThI. N3mepenue

BJIAJKHOCTH BO3JyXa

SJIEKTPOAMMHAMUKA

4.1

##HPar#H##IJIEKTPOCTATUKA

4.1.1

OnekTpuzanys Ten. OJIEKTPUYECKUN 3aps.

I[Ba BUA DJICKTPUYICCKHUX 3aps10B

[IpoBogHUKH, JUDIIEKTPUKA u

MOJTYTPOBOTHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsia

4.1.4

Bzaumonericteue 3apsinoB. 3akoH Kymnona

4.1.5

DnekTpuyeckoe mosie.  Hanpsk€HHOCTh
ANEKTPUYECKOTO HOJIS. [puHumn
cynepno3uiuu. JIMHUM  HAOpPsHKEHHOCTH

OJICKTPHUYCCKOT'O I10JIA

4.1.6

PaboTta cun OJICKTPOCTATUYCCKOI'O  IIOJIA.

IMTorennuain. Pa3HoCTh IOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I " OUBJICKTPUKHU B IMTOCTOAHHOM
OJICKTPUYCCKOM  IIOJIE. ,Z[I/I&]'IGKTpI/ILIeCKaﬂ

IMPOHUIACMOCTDb

4.1.8

DIIEKTPOEMKOCTb. Konpencatop.
DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.

9Hepr1/1>1 3apPsSPKCHHOI'O KOHJACHCATOpa

4.1.9

TexHudeckue yCTpOWCTBa: AIEKTPOCKOIL,
AIIEKTPOMETP, DIEKTPOCTATUYECKAs 3aIHTa,
3a3eMJICHUE ANEKTPOTIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTrueckue paboTHI. N3mepenue

3J'ICKTpOéMKOCTI/I KOHACHCATOpa




4.2

HHHPart##TIIOCTOSIHABIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

4.2.1

YcaoBus CylI€CTBOBAaHUA IIOCTOSIHHOT'O
SJICKTPUUCCKOTO TOKa. WcTOYHUKM TOKA.

Cuita Toka. [TocToOSIHHBII TOK

4.2.2

Hanpsokenue. 3akon OMma asis yyacTka Lenu

4.2.3

DNEeKTpUUECKOEe COMPOTUBJICHHE. Y IEIbHOE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

ITocnenoBarensHOE, napasuieIbHOE,

CMCHIAHHOC COCAMHCHUC IMTPOBOAHHUKOB

4.2.5

PaGora osmekTpuueckoro TOkKa. 3aKOH

Hxoynsa — Jlenna

4.2.6

MOIIHOCTH 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwxkymas cuia (mamee — DJIC) u
BHYTPEHHEE COIPOTUBJIICHUE HCTOYHHKA
Toka. 3akoH Oma JIsl TIOJTHOM (3aMKHYTOM )

3JIeKTpUUECcKOH 1enu. KopoTkoe 3aMbIkaHue

4.2.8

ONeKTpOHHas  MPOBOAUMOCTh  TBEPABIX
METAJIJIOB. 3aBUCHUMOCTb  COTPOTHUBIICHUS
METaJIJIOB oT TEeMIIEPaTypHl.

CBepXnpoBOIUMOCTb

4.29

DJIEKTpUYECKUil TOK B Bakyyme. CBOMCTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoAHUKHU. CobcTBeHHast u
pUMeCHas POBOIUMOCTD
IIOJIYIIPOBOTHUKOB. CaoiicTBa p-n

nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

QHGKTpI/I‘IGCKI/II\/'I TOK B QJICKTPOJIMTAXx.
QHGKTpOHI/ITI/I‘leCKaH Jucconuanus.

DneKTpoan3

4.2.12

QHGKTpI/I‘IGCKI/II\/'I TOK B rasax.
CaMOCTOSITENIbHBIA U HECAMOCTOSTCIIbHBIN

paspsiz. Paznuunblie THUTIBI




CaMOCTOATCIBHOI'O paspdanaa. Monnus.

ITna3zma

4.2.13

TexHuueckue  yCTpOMCTBA:  amMIEpPMETp,
BOJIBTMETP, pEOCTaT, HUCTOYHUKU TOKa,
3JIEKTPOHArpeBaTeIbHbIE puOOpHI,
AJIEKTPOOCBETUTENbHbIE puOOpHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIU
JMOJl, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOHYHpOBOI[HI/IKOBI)II\/JI Auoa, raJlbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuyenune
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOB.

Nsmepenne OJIC uCTOYHHMKA TOKAa M €ro
BHYTpPEHHEro conpoTuBieHus. Habmaronenue

AIIEKTPOIIH3a

11 KIJACC

Konx
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1€MEHTHI COIeP:KAHUS

4

OJIEKTPOAMHAMUKA

#HHPari#MAT HUTHOE ITOJIE. OJIEKTPOMATI'HUTHAS

WVHJTYKLIAS

4.3.1

ITocTrosHHBIC MAarHuThbI.

BSaHMO,ﬂeﬁCTBHC IIOCTOAHHBIX MarHuTOB

4.3

4.3.2

MaruauTtHoe mosie. BekTop MarHuTHOM
uHAyKIuU. [lpuHnun cynepno3uuuu.
Jlunun marauTHOM mMHAaykuuu. Kaptuna
JUHUM MarHUTHOM MHAYKIUU  MOJIS

MNOCTOAHHBIX MarHuTOB
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MarnuTtHoe 1noje MPOBOAHUKA C TOKOM.
Kaptuna nuHMII TOns  JUIMHHOTO
OpsIMOTO TPOBOJHHMKA W 3aMKHYTOTO

KOJIBLICBOI'O IIPOBOAHHKA, KATYIIKHU C




tokoM. OmnbIT Opcrena. Bzanumoeiicteue

IMPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, e€ MOIYNb U

HaIpaBJieHUE

4.3.5

Cuna Jlopenuma, e€ Mooynb H
HarpaBjeHue. JIBuKeHue 3apsyKeHHON
YacTULIBI B  OJHOPOJAHOM MAarHUTHOM

noJie. Pabota cuiel Jlopenna

4.3.6

SIBiIeHNE ANEKTPOMATHUTHOW HHAYKIIUU

4.3.7

IToTok BekTOpa MarHUTHOM WHIYKIIMU

4.3.8

OJ1C WHTYKITIH. 3akoH

3JEKTPOMArHuTHOW nHykuun Papanest

4.3.9

Buxpesoe anextpuueckoe mnone. I/1C
AHAYKIUU B MPOBOJHUKE, ABUKYLIEMCS
MOCTYNAaTeIbHO B OJTHOPOJTHOM

MAar"dHuTHOM IIOJI€

4.3.10

ITpaBuio Jlenna

4.3.11

NHIYyKTUBHOCT. SIBnenue

camonHaykiuu. DJ1C caMOMHIyKIUH

4.3.12

:‘)HCpFI/Iﬂ MArduMTHOI'O II0JIA KaTYHIKU C

TOKOM

4.3.13

:‘)J'IeKTpOMaI‘HI/ITHOG I10JIC

4.3.14

TexHunyeckue YCTpONCTBA: IOCTOSHHBIE
MAarHHThI, AIIEKTPOMArHUTBHI,
ANIEKTPOIBUTATEb, YCKOPUTEIH
AIIEMEHTApHBIX YacTHll, WHIYKIIMOHHAS

II¢4Yb

4.3.15

[Ipaktnyeckue  pabotel.  M3ydenue
MarHUTHOTO TMOJII KAaTYIIKH C TOKOM.
HccnenoBanue AEWCTBUS IMOCTOSHHOTO
MarHuTa Ha  PaMKy C  TOKOM.
HccnenoBanue SIBIICHUS

QJICKTpoMar HUTHOH HUHAYKIIUU




KOJIEBAHUWA 1 BOJIHBI

5.1

H##HPartH#MEX AHUYECKUE 1 DJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

Konebarenbnas cucrema. CBoOOIHBIE
koseOanus. ['apMOHUYEeCKUEe KOJICOaHMUS.
[Tepuon, wacrtora, amrumryna u (asa

KoJe0aHuit

5.1.2

[IpyxuHHBIN MasTHUK.

Maremarnaecknii MassTHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnueckoe W JIUHAMHYECKOE

OIIMCaHNE KOJIE0ATETHbHOTO ABMKECHUSA

[IpeBpamenue SHEPIUH pu
rapMOHHMYECKUX  Kojebanmsx. CBs3b
aMIUTATYIBI KoJIeOaHni HCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHui

€€ CKOPOCTH M YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KoJieOaHHs B
UJCAJILHOM  KOJICOATCIbHOM  KOHTYpE.
AHAJIOTUST MEXIYy MEXaHHYCCKUMHU M
3JIEKTPOMArHUTHBIMH KOJIEOAaHHUSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA OQHCPIun B

nacalbHOM KoJIEOATEIbHOM KOHTYpPC

5.1.7

BrinyxaeHHsbie MEXaHUYECKUE
KoJieOanus. Pesomanc. PesonancHas
KpUBasl. Brinyx1eHHbIE

OJICKTPOMAIrHUTHLIC KoJieOaHMsI.

5.1.8

[lepemennbiii  TOkK. CHHYCOMIANBHBIN

HepeMeHHLIﬁ TOK.

5.1.9

MoI1HOCTh NIEPpEMEHHOTO TOKa.

AmImTyaHoe u JNEUCTBYIOLIECE




3HAYCHHUEC CHUJIbI TOKA U HAIIPSAKCHUA

Tpaucdopmarop. IIpousBoxacTso,
nepegayda U notpebyieHue
NIEKTPUYECKOU SHEPIUU.
5.1.10 DKOJIOTUYECKHE pucKu npu
IIPOM3BOJICTBE AJIEKTPUUYECKOW SHEPTHH.
Kynberypa HCIIOJIb30BAHUS
3JIEKTPOIHEPTUH B MOBCETHEBHOM KU3HU
TexHuyeckue ycTpoiicTBa: ceiicmorpad,
5.1.11 AIEKTPUUECCKUIN 3BOHOK, JUHUU
aNeKTponepesay
[Ipaktnyeckne pabotel. HccienoBanue
3aBHCHMOCTH nepuosia MaJtbIX
KoJieOaHWil Tpy3a Ha HHUTH OT JJIMHBI
5.1.12 HUTA W Maccel Tpy3a. HccnemoBanue

MEepEeMEHHOTO TOKa B IleMU W3
[IOCJIEI0BATEILHO COEIUHEHHBIX

KOHJICHCATOPA, KaTYIIKUA U PE3UCTOPa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, yCIIOBUS
pactpoctpanenusi. lIlepuoa. CkopocThb
pacrlpoCcTpaHeHuss M JJUHA  BOJIHBIL

HonepeqHHe " IIPOAO0JIbHBIC BOJIHBI

5.2.2

HH#HParH## Hurepdepenmus u

,I[H(i)paKI_II/IH MECXaHNYCCKHNX BOJIH

5.2.3

3Byk. Ckopocts 3Byka. I'pomkocTtsb

3ByKa. BricoTa ToHa. TemOp 3Byka

5.2.4

ONEKTPOMarHUTHHIE BOJHBL. Y CIIOBHSA
U3JIy4CHHsS] DIIEKTPOMATrHUTHBIX  BOJIH.
B3anmuas opuenranus Bexkrtopos E, B u

UB BHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.2.5

CBoiicTBa OJICKTPOMAIrHUTHBIX  BOJIH:

OTpPaAKCHUC, IMPEJIOMJICHHUC,




MoJIsIpU3aIus, TUpaKIHs,
UHTEpEepeHIIHS. CkopocThb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[llkaja  2JIEKTPOMArHUTHBIX  BOJIH.
[IprMeHeHue IIEKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUIUIIBI paTUOCBSA3U U TEJICBUICHUS.
Pagnonokanus. DNeKTpOMarHuTHOE

3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

Texnuueckue YCTPOMCTBA:
MY3bIKaJIbHBIC HUHCTPYMCHTHEI,
YIBTPA3BYKOBasl JUArHOCTHKA B TEXHUKE
U MeIWMIUHEe, pajgap, paIuOlpUEMHUK,
TeNneBU30p, aHTeHHa, tenedon, CBY-

I1€4Yb

5.3

###Par#OIITUKA

5.3.1

[IpamonuHeiiHOE pacnpocTpaHeHue

CBETa B OJIHOPOJIHOM cpene. JIyd cBera

532

OtpaxkeHne cBeTa. 3aKOHBI OTPAXKEHUS
ceera. [loctpoeHne wm300pakeHWA B

ILUTOCKOM 3€pKaJic

5.33

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHHUS
CBeTa. AOCOJIFOTHBIN MoKa3aresib

IMpCIIOMIICHUA
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[Tomnoe BHYTPCHHEC OTPAKCHHC.
Hpe,[[eJ'IBHHﬁ yroia IIOJIHOI'O

BHYTPCHHCTO OTPaKCHUA

5.35

Hucnepcust cera. CnoxHbIi CcOCTaB

Oemoro ceeta. Llger

5.3.6

Cobuparolue  paccerBaroIfe JTUH3BIL.
Tonkas nun3a. okycHOE paccTOsTHUE U
ONTHYECKass CHUJla TOHKOW  JIMH3BL

[TocTpoenue n300pakeHui B




COOMPAIONINX U PACCEHBAIOIINX JIMH3AX.
@opmysia TOHKOW JIMH3bI. Y BEJIWYEHHUE,

aBaeMoe€ JIMH30U

5.3.7

[Ipeneinst [IPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

Wntepdepennus  cera. KorepeHTHbIe
UCTOYHUKHA.  YCIIOBUSL  HaOIIOACHUS
MaKCHMYMOB U MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumss  cBera. udpakuuoHHas
pemeéTka. VYcnosue HaOTIOCHUS
[JIABHBIX MAaKCHMYMOB TIpH  TTaJICHHUH

MOHOXpPOMATHYCCKOT'O CBCTa Ha

TUGPAKIHMOHHYIO PEHIETKY

5.3.10

[Tongpuzanus cBeta

5.3.11

TexHuueckue ycTpOMCTBA: OYKH, JIyIa,
¢doToanmnapar, MPOEKIMOHHBIN ammapar,
MUKPOCKOII,  TEJIECKOM,  BOJIOKOHHAs
ONTHKA,  JU(pPaKIHOHHAsS  peméTka,

MOJIIPON A

5.3.12

[Ipaktnueckne paboTel. M3mepenue
nokasareJs PETOMIICHUSI.
HccnenoBanue cBONCTB M300paskeHUN B

JINH3aX. Ha6J'IIO,Z[eHI/IC JUCIICPCHUU CBCTA

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

rpaHI/II_IBI IMPUMCHUMOCTH KJ1aCCUYEeCKOM

MCXaHHKH. HOCTy.]'IaTLI TCOpUH
6.1 OTHOCHUTCIIbBHOCTH: HWHBAapUAHTHOCTDb
MOAYJL CKOpPOCTH CBE€Ta B BaAKYYyMEC,
MMPUHIUIT OTHOCUTCIIBHOCTH OnHIITEeTHA
6.2 OTHOCHTEILHOCTD OJTHOBPEMCHHOCTH.

33.MCIUICHI/IC BpECMCHU U COKpaAIICHUC




JIIMHBI

6.3

OHepruss W HUMIYJAbC  CBOOOJHOMU

JaCTUIIbI

6.4

CBsI3p Macchl C SHEPrHEH M MMITYJIHCOM
CBOOOJHON YacTHIbl. DHEPrus IOKOs

CBOOOHON YaCTHIIBI

KBAHTOBAS ®U3MKA

7.1

Hi#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. dopmyna Ilnanka cBA3M
sHepruu (OTOHA C €ro 4YacToToH.

OHeprus U UMIyibC GOTOHA

OTKpbITHE " HCCIIEIOBaHIE
dotordpdexra. OnbiTel A.I'. CroneroBa.

3akoHbl poTorddexTa

7.1.3

YpaBHeHue OiHmTENHA JUISt
dotoapdexra. «KpacHas  rpaHuUIAN

doTorddekra

7.1.4

HaBnenue ceera. OnbiTel I1.H. JIeOenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texuuueckue YCTpOICTBA:

dboTosneMeHT, (HOTOMATUUK, COTHEUHAS

Oatapesi, CBETOIUO

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma TomcoHa. OTBITEI
Pezepdopna o uccriemoBanuio
cTpoeHus atoma. [lnanerapnas moienp

aToMa

7.2.2

IToctynmater  bopa.  M3nyduenne u
noryuoieHue (HOTOHOB TMpH Mepexoje
aToMa C OJHOIO YPOBHSA OJHEPrUU Ha
apyroi. Bunpel  cnextpoB.  Cnektp

ypOBHGﬁ OHCEPIHUU aTOMa BOOOpOJa




7.2.3

BonHoBeIE cBOicTBa yactull. BosHbl ae
bpoitns. KopnyckynsapHo-BOJIHOBOM
nyanusM. Jludpakmus 3JIeKTPOHOB Ha

KpHCTaJIax

7.2.4

CnoHtanHoe u BBIHYKJECHHOE
W3JIy4yeHUe. YCTPOWCTBO W IPUHLMII

paboTsl 1azepa

7.2.5

Texnuueckue YCTPOMCTBA:
CHEKTPAJIbHBIM aHanu3 (CHEKTPOCKOI),

Ja3ep, KBaHTOBBIA KOMITBIOTED

7.2.6

[IpakTnueckue pabotel. Habmonenue

JMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapsl HAOMIOAEHUST U PETHUCTPAINH

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompezaeneHuio cocraBa
panroakTuBHOrO u3iIydeHus. CBoiicTBa
anbda-, Oera-, ramMmMma-u3TyqdeHHsL.
BnusiHue paauioakTUBHOCTH Ha JKUBBIE

OpraHu3Mbl

7.3.3

OTKppITHE  NPOTOHA U HEUTpOHA.
Hyxnonnas monens siapa [elizenOepra —
WBanenko. 3apsan sapa. MaccoBoe yucio

sapa. M3oTombl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  Oerta-pacnaa. ['amma-
U3JIy4eHHE. 3aKOH  PaJUOAKTHUBHOIO

pacmajna

7.3.5

9Hepr1/1${ CBA3W HYKJIIOHOB B A1p€.

Snepusie cunbl. Jlepekt Macchl siapa

7.3.6

H,I[epHBIC pCaKknuu. Z[e.]'[eHI/Ie n CHUHTC3

saep




7.3.7

Snepubiii  peakrop.  TepmosnepHsli
cuHre3. [IpoGiemMbl W TMEPCIEKTUBBI
AJIEPHON DSHEPreTUKU. KOJOTHYECKUE

ACIICKThI ﬂI[CpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTaJIbHbIE

B3aUMOIENUCTBUS

7.3.9

TexHuyeckue yCTpOMCTBA: JO3UMETD,
KaMmepa BuibCoHa, sIEpHBIN peakTop,

aToMHas 6omOa

7.3.10

[Ipaktuueckue pabotsl. MccnenoBanue
TPEKOB YaCTHUII (mo TOTOBBIM

doTtorpadusam)

OJIEMEHTBI ACTPOOU3UKHU

8.1

Bun 3B&3nnoro neba. Co3Be3ams, sipKue
3BE31bI,  IUTAHETHI, HMX  BHJIAMOE

NIBIDKEHHUE

8.2

ComnHeunasa cucrema. llmaHeTsl 3eMHON
rpynnbl.  [lmaHeTbI-TUTaHTBI W X
CITYTHHUKH, KapJIUKOBBIC IUIAHETHI.

Mauisle Tesa COTHEYHOU CUCTEMEI

8.3

Connne, d¢orochepa u  armocdepa.

CoHeuyHast aKTUBHOCTh

8.4

Hctounuk sueprun CostHIla U 3BE37]

8.5

3Bé3,I[BI, HX OCHOBHBIC XApPAaKTCPUCTUKHU:
Macca, CBETUMOCTb, painycC, TEMIICPATYpPa,
ux B3alMOCBA3b. I[I/Ial" pamMma
((CHGKTp@.J'IBHBII:I Ki1aCC — CBCTHUMOCTDB)».
3Bé3,I[BI IJIaBHOM MOCIIEA0BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTbY JJIA

3BE3]1 TJIABHOH ITOCIEA0BATEIbHOCTH

8.6

##H#PartH##BuyTpenHee cTpoeHue 3BE3Z.

COBpCMCHHHC MpCaACTaBJICHUA 0




MMPOUCXOXKIACHUN W 3BOJIIOIHNU COJIHLIa n

3BE3. DTanbl )KU3HUA 3BE3T

8.7

Mneunsiii IIyte — nama [amakTuka.
CnupanbHas  crpykrypa ['anmaktuku,
pacnpeneneHue 3BE31, raza M IbUIN.
[lonoxenne u pBwxenne ConHua B
lanmaktuke. Ilmockas u chepuueckas

OJICUCTEMBI I aJlakTUKU

8.8

Tuner ranakTuk. PaauorajakTUKu WU
KBazapbl. UYEpHbIE HABIPI B sAIpax

TaJIaKTHUK

8.9

Bcenennas. Pacmupenue Bcenennoil.
3akon XaO0na. PaszOeranue ranakTuk.
Bo3pact u paguyc Bcenennoil, teopust
bospmioro B3peiBa. Mogens «ropsyen

Bcenennoi». PenukToBoe u3iyueHue

8.10

Macmtabnast cTpykrypa BceneHHOM.
MeraranakTuka. Hepeménnnie

poOIEMbI ACTPOHOMHH










AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 668839453888955595534287592580057180478369931230
Bnagenew MNynbkuia Hatanua BnagumuposHa

OeicTevTened C 20.02.2025 no 20.02.2026



http://www.tcpdf.org

		2025-09-29T12:26:33+0500




