MUWHUCTEPCTBO MNPOCBENIEHUA POCCUVCKOM ®EJIEPAIIUN

MMHUCTEPCTBO ITPOCBEILEHU S POCCUMCKOM ®EJEPALN
MunuctepctBo o6pazoBanusi CBepI7IOBCKON 00JaCTH
JlemaprameHT 0O6pazoBanus AaMUHHCTpaluu r. EkatepunOypra

MAOQOY COLI Nel40 ¢ yriyOaeHHBIM U3Y4€HUEM OTENbHBIX IPEAMETOB

PACCMOTPEHO YTBEPXIEHO
Ha 3acclaHnn Jupexzop MAOY: COLI Ne140
[Tegarornyeckoro coBera v } i
V& % I AB.Kypasnesa
Ipotokon Ne 01-08-25/26 ot [Tpukaz Ne 1./6 ot 29.08.2025
«29» aBrycra 2025r
PABOYAS ITPOTPAMMA

(ID 9641802)
yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

it ooyuatomuxcs 10-11 kmaccos

r. ExkaTtepunOypr



INOACHUTEJIbHAS 3AIINCKA

[IporpamMa 1o ¢usnuke 06a30BOTO YpOBHS Ha ypPOBHE CpPEIHEro OOIIero oO0pa30BaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, ipeactaBieHHbIX B PI'OC COO, a Takxe ¢ yaérom deaepaabHon
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIETILIMY TPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peaqu3ylOLMX OCHOBHbBIE
o0Opa3oBaTellbHbIE IPOrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaroumxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE HAa OCHOBE CHCTEMHO-JIEATENILHOCTHOTO Noaxoaa. IIporpamMma o ¢pu3nke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPYyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pesyibTataM OOYYeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peau3alMd MEXIIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YCHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMBIE
pe3ysbTaThl OCBOCHUS Kypca (PU3UKH: TMYHOCTHBIE, METaNpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHus..

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY)KaloleM MHpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonoruel, ¢usmdeckoil reorpadueir u actpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (PU3NYeCcKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOTUI
B cdepe SHEpreTuKH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenue ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B GOPMUPOBAHKE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydarolmuxcsi, B (pOpMHUpOBaHUE YMEHUN NPUMEHSTh
HAYYHBII METOJ] MO3HAHUSI ITPH BHIMIOJIHEHUH UMHU YYE€OHBIX UCCIICIOBAHUIMA.

B ocHOBY kypca (hu3ukH 17151 yPOBHS CpelHEro o0Iiero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIHUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (DUBUKH.

Hoes cenepanuzayuu. B cooTBETCTBHM ¢ HEell MaTepHall Kypca GU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBiseTcss (OpMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoaraeT MUCIob30BaHHE T'yMaHUTapHOTO
noTeHIHana (GU3NYecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHUS (PU3UKH C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPXKaHMS,
HNOCBALIEHHBIX JKOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIFHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.
Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3WKHA Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUS
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTteMHO-IeATENbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekae BCero 3a Cuér
OpraHu3aly YKCIEPUMEHTAIbHON JesTeIbHOCTH oOyuyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — ATO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX [JII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTEeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS M OCHAIIeHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (PU3MYECKHX BEJIMYMH W TOCTAHOBKY OIIBITOB IO TIPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENseTcs PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3am1ad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIONINE IPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zela Kypca,
TaKk U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHA H TIPOIIECCOB B
OKpY’KaloIle XKu3HH, TpeOyromume BbIOOpa (U3NUECKOW MOAENW MJisi CUTYyallud TPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH W3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHEeTa (PU3MKH MM B YCIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa NMpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabuHere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OOOpYJOBAaHUE Ui BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3uKe YIeHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHHE.
JleMoHCTpaniioHHOE  000py/I0BaHWEe (POPMUPYETCSI B COOTBETCTBUU C MPUHITAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JAEMOHCTPALMH ISl MCCIEOBAHUS HM3y4aeMbIX SIBJICHHUNH M IPOLECCOB,
IMITUPUYECKUX U PYHITaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.
JlaboparopHoe o0opyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabopaTOpHOro O00OpyIOBaHMUSA JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXCi K HAydYHOMY H3yUEHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHUA U (opMHUpOBaHUE
UCCIIEI0OBATEIBCKOTO OTHOILIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (opmupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMUpOBaHNE YMEHUI OOBICHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUEe MPEACTAaBICHUN O POIM (U3UKU ISl Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHUM.

JlocTikeHnne 3TUX Iesell o0ecreyrBaeTcsl PElICHHEM CIEAYIOMMX 337ad B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero o0pa3oBaHHUs:

MPUOOPETEHUE CUCTEMBI 3HAHUA 00 OOIMX (PU3UUIECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPUSIX, BKIIOYAst MEXaHUKY, MOJICKYTSIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHWA B TPUPOJE U JiA NPUHATHS TMPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HUecKoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJICKBaTHOW YCJIOBHUAM 33a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIONIYIO CPEIY;

OBJIAJICHUEC METOJIaMU CAMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3MUCCKHUX
SKCIIEPUMEHTOB, aHalM3a W  UHTEpHpeTanuu  HHPOpMALMH,  ONpPEICICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESTEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
orBoguTcs 136 yacos:

B 10 xmacce — 68 yacoB (2 yaca B HeZleNi0),

B 11 xmacce — 68 yacoB (2 4aca B HEZIeTIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BHIOOp MpPOBEACHMs J1a0OpaTOPHBIX padboT u

OIIBITOB C y‘{éTOM WHIANBUYAJIbHBIX oco0eHHOCTEH o6yqa101u14xc51.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka ¥ MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢u3nueckux sBICHUN U nporeccoB. Hayunble runores3sl. dusnueckue
3aKOHBI ¥ TeOpUH. [ 'paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp 1 Mecto (u3uku B (OPMHPOBAHHMM COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienue, CKOpOCTh (CpelmHSsI CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NEepeMEIleHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, YyTH U TIEPEMENICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOonHoe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe naBuxeHue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 10 MOAYJTIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TMHEHAsA CKOpocTh. [lepruoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOpEHHE.

TexHU4ecKre yCTpOUCTBA U TPAKTUUYECKOE PUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U pEeMEHHbBIC TIEPEeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETa, MILTIOCTPAIIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK JABUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Temna, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY ¥ TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKCHHS C IIEJIBIO ONPEEICHIS MTHOBEHHOM CKOPOCTH.

WccnenoBanue COOTHOMICHUS MKy TYTSIMU, MPOHACHHBIMH TEJIOM 3a IOCJIeI0BATEeIbLHbIE
paBHbIE MPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBM)XEHHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

N3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHnun otHocurensHocty [Manwites. Ilepssiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akoH HerlooTona miist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hbr0TOHA [1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buapl Tpenust (1okosi, CKoJIbkeHus, kaueHus ). Cuina tpenust. Cyxoe tpenue. Cuna
TPEHUsI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koaddunuent tpenns. Cuna cOnpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CUJIbI OTHOCHUTEIIBHO OCH BpaleHus. [1nedo cuibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: MOJIIMIIHUKY, IBUXKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

BTtopoii 3akon HeroToHa.

N3zmepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHME CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE U PE3UNHOBOM
obpasiie, oT ux nedopmanuu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALLIEHUSI.

Tema 3. 3akonwl coxpanenus  mexanuke

HNmnynsc MaTepralbHOM TOYKH (Tela), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbC CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernueckas sHeprus mMarepuagbHOW TOukH. Teopema 00 M3MEHEHHH KHHETHYECKOU
DHEPIHH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennmaneHble ¥ HEMOTEHIMAJIbHBIE CHIIBL. CBsI3b pabOTHl HEMOTEHIHAIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heyrnpyrue CTOIKHOBEHHUS.

TexHU4eckne yCcTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[lepexos moTeHIMAIBHON YHEPTUU B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPruu Tela Ha
pUMepe PacTSHKEHUs] PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipHasi pM3MKa ¥ TePMOJUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe nsuxenue. Auddysus. Xapaktep ABUKESHUS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosHHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
ujeanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTul ra3a. [llkama remneparyp KenbBuHa. I'a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30ompoueccsl B H1€aJbHOM ra3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BeIleCTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mognens onsita IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOJEHCTBUS.

Mogens, HIUTIOCTPUPYIOIas IPUPOTY 1ABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE H3MEpeHHH 00béMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TemioTsl U pabora. BHyTpeHHss sHeprus 0lHOATOMHOTO
UJEANBHOTrO0 raza. Buasl Teruionepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3IIyYeHHE. Y IeTbHas
TEIUI0EMKOCTBH BellecTBa. KoMyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsitTue o0 anmabatHoMm mnpouecce. [lepBblii 3akoH TepmoauHamukH. [Ipumenenue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

Tennobie MamuHbl. [IpuHIMNIGL 1eficTBUS TemToBbIX MamuH. [Ipeobpa3zoBanus sHEPTUH B
TerIoBbIX MamuHax. KoaddumueHT mone3noro nerctBus TerioBoi Mamuuel. [{ukn KapHo u ero
KO3 PUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MMPOOIEMBI TETUIOPHEPTETUKH.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHUE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu



V3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hrpa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BUACOIEMOHCTpALIMS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTyphl) Tella IpU TeIuionepeaade.

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

Mopenu napoBoit TypOHHBI, IBUTATeNsl BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazoswvie nepexoovt

[TapooOpa3oBanue u KoHAeHcaus. Mcrapenne u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3/ayxa. HacelmeHHbI map. YaenbHas TEIuioTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.

Kunkue xpucrtamuipl. CoBpeMeHHbIe MaTepuanbl. [lnaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa U IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCTp MU IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHUSA COBPCMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

Croco6b1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuxa

ONeKTpu3anusa TeNl. OJEeKTpUYeCKWil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsigoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

BszaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKui  3apsia.
Onektpruueckoe mnone. Hampsoxk€HHocTs anexkTpudeckoro mnois. [lpuHnun cynepno3unuun
ANEKTPUYECKUX MOJeH. JINHNM HANPSy)KEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pabora cun sanexkrpocrarnyeckoro nois. [lorenuunan. Paznocts notenmanos. [IpoBoaHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. [IndnekTpuueckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaToOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCAToPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TElL.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

Ju3NeKTpUKU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEX1y HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOrO TOoKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 11t y4acTka Lemu.

DneKTpUUecKoe COINIPOTHBIICHUE. Y aensHoe COTPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIasl CHUJIa M BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma amst
MOJIHOM (3aMKHYTOM) AnekTpudeckoit enu. KopoTtkoe 3amMbIkaHue.

DNIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHAas MPOBOJUMOCTh MOJYIPOBOJIHUKOB.
CsaoiicTBa p—n-nepexona. IlomynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKUI TOK B PACTBOpax M paciulaBax »dJEKTPOJMTOB. DIEKTPOJIUTHUECKAS
JUccoIanus. DIEKTPOIIN3.

DNEeKTpUUYECKUI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIA pa3psia. MoHus.
[Tna3ma.

TexHU4YeCKHe yCTPOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapPsHKEHUSL.

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

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTE AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpoOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3ydeHre CMEIIaHHOTO COSMHEHUSI PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHIIBI HCTOYHUKA TOKA M €r0 BHYTPEHHET0 COMPOTUBIICHUSI.

Habmronenue anekrponusa.

MexknpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCA C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MAaTeMaTHUKH, OHMOJIOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbId (akt, rHmore3a, (u3MYecKas BEJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIC]b, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YPaBHEHHU, TMHEWHAs (yHKIHS, Tapaboia, runepoorna,
uX rpaduKku U CBOMCTBA, TPUTOHOMETPpUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTCHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M WX IPOCKIMUM Ha OCH KOOPJWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOM mpupoje, 1uddy3us, 0CMOC, TEII00OMEH
JKUBBIX OPraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHE SBJICHUS B
’KUBOU TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYCCKAS TUCCOLIUAIMS, TalTbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUe IBMKCHHUI C MCIOJIb30BAHUEM MEXaHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHUK, KOHJAUITUOHEDP, TEXHOJIOTHU TOTYYCHUSI COBPEMEHHBIX MAaTepPHAaIOB, B TOM YHCIIC
HAHOMATepUaJIOB, W  HAHOTEXHOJOTWH,  OJJCKTPOCTATHUYECKAas  3alluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoamHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
BekTop marHuTHOM MHAYKIMH. [I[pyHIMN Cyrieprno3nnuy MarHUTHBIX NOJIEH. JIMHUKA MarHUTHON
MHAYKIMK. KapThHa TMHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA C TOKOM. KapTuHa AMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOT'O KOJBILEBOI'O IPOBOJHMKA, KATYHIIKA C TOKOM.
OmnbiT OpcTena. BzaumoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAallPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsKEHHOW 4YacTHIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

SIBneHne HIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHUTHOW WHIYKIHH.
ONeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 2IEKTPOMAarHUTHON nHAyKunn Papanes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYILAs CHUJIa WHAYKLIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATEIbHO B ONTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

WNHaykTUBHOCTD. SIBIEHNE CAaMOMHAYKLINU. DIEKTPOABIKYILAs CHUla CAMOMHAYKLIUN.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKHU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUILI, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTeaa.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHuY MHIYKIIMYA MAarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HevictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO NOJIs1 KaTYLIKH C TOKOM.

HccenenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBICHUS AIEKTPOMArHUTHON WHIYKITUU.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHummusle Koja1e0anus

KonebarenbHas cucrema. CBoOOJgHBIE MexaHMueckue Kojebanusa. [apmoHuueckue
koneOanus. Ilepuon, uacrora, ammiautyga U (asa kosebaHuil. IlpyXMHHBII MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHHE FapMOHHYECKHUX Konebanuid. [IpeBpaiiieHue s3Hepruu npu
FapMOHHYECKHUX KOJIeOaHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJI€OAHUSI B HUJI€ATHHOM
KOJeOaTeIbHOM KOHType. AHaJOrus MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UICATLHOM KojeOaTenbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KojeOaHusl.
Pe3onanc. BeiHyX)I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

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

Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTPeOJIECHHUE AIEKTPUIECCKON DHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TP TPOM3BOACTBE JJEKTpodHepruu. KymbTypa MCHONBb30BaHUSA
AJIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoMCTBA M MNPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

Hccnenoanne mapaMeTpoB KoJieOaTeNnbHON CUCTEMBI (TIPYKHHHBIA MU MaTeMaTHYeCKUA
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.



OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

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

Mopeinb TMHUM 3IIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU Tpy3a HAa HUTU OT JJUHBI HUTU U
Macchl Ipysa.

HccnenoBanue NEPEeMEHHOTO TOKAa B LENM W3  IOCIEN0BATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanudeckue BOJIHBI, yclIoBUs pacrpocTtpanenus. [lepuon. CkopocTs pacpocTpaHeHHs
u januHa BonHbL [lomepeunble W mpoaonbHble BONHBL HWHTepdepeHmus u audpakius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS W3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3aummuas
opueHrtanus BekTopoB E, B, V B anekrpomarautHoi BojaHe. CBONCTBA 3J1€KTPOMArHUTHBIX BOJIH:
OTpakeHHME, INpeJoMJIeHHe, noispusauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

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

IIpuHIMIIBI paInOCBA3H U TeJIeBUICHU. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKaroIIel Cpeibl.

TexHHuecKkue yCTpoMCTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pagap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHuny u AMPpakiud MEXaHMYeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHne cBsA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOH
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpPEIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacipoCTpaHEeHUE CBETa B OAHOPOIHOMN cpefie.
JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMJICHHUS CBeTa. AOCONIOTHBIM IOKa3aTeib
npenomieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJHOTO BHYTPEHHETO
OTpaKEHHUSI.

Hucnepcus cBera. CloxxHbIH cocTaB 6eoro csera. L{Ber.



ColOuparonue W paccewBamIIMe JUH3bI. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JUH3BL. [locTpoenne n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOMU JIMH3bL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNsT MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOACHHUS TUIaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyna, (oToanmapar,
MPOSKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEIECKOI, BOJIOKOHHAs ONTUKA, TU(paKIMOHHAS PEeIIETKA,
TOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTta. Onruueckue
IPUOOPHI.

[TonHoe BHYTpeHHEee oTpakeHrue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpOCKOTIa, TEJIECKOIIA.

HabGnronenue naTepPEpEeHITNN CBETA.

HaGnronenue nudpakuuu cera.

HabGmronenue qucniepcuu certa.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydeHue criekTpa ¢ HTOMOIIbIO AU(PAKIIMOHHON PEIIETKH.

HaOGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['panuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTM CB€Ta B BaKyyme, [MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYJILCOM PENSTUBUCTCKOMN YaCTUIIBI. DHEPIHs MOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHu4yeckne yCTpOWCTBA M MPAKTHUYECKOE MpPUMEHEHHe: (POTOdJIeMEHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauos.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesauto o -vactuil. [lmanerapHas
monenb atoMa. [locrymarer bopa. Usnydenue u mornomenue (JOTOHOB MPH MEPEXOJe aToMa C
OJIHOTO YPOBHS SHEPruu Ha Jipyroil. Buasl cnektpoB. CieKTp ypoBHEHN SHEPTUU aTOMa BOIOPO/IA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckne yCTpOMCTBA UM IIPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJIbHBIA aHAJIN3
(ciekTpocko), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopna.

Ornpezenienne JIMHBI BOJTHBI Jlazepa.

HabGnronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

Hab6mronenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, T0KA3bIBAIOIINE CII0)KHOCTh CTPOEHUS siipa. OTKpbITHE PATUOAKTUBHOCTH.
OmneiTel Pesepdopna mo onpeneneHuto coctaBa paarnoakTUBHOTO u3inydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens siapa ['eitzenOepra—Banenko. 3apsi
anpa. MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usznyueHue. 3akoH
PaAMOAKTUBHOIO pacmaja.

OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M NEpCHEKTUBBI  sAACPHON
DHEPreTUKU. JDKOJOTUYECKHE ACIIEKTHI AI€PHON SHEPIeTUKH.

OneMeHTapHble YacTulbl. OTKPBITHE MO3UTPOHA.

MeTozab! HaOIIOICHHS U PETUCTPALlUH 3JIEMEHTapHBIX YacTHUI.

dyHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIOIIUX YACTHII.

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

Pa3nes 8. Di1eMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Oransl pa3BUTHs aCTPOHOMHUH. [IpHKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMUHU.



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

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajibHbIN K1acC — CBETUMOCTbY. 3BE3/1bI INIABHOU
IIOCJIEI0BATEIBHOCTH.  3aBUCUMOCTb  «Macca — CBETUMOCTb» JUld  3BE3]  IJIABHOM
nocje0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl XKU3HU 3BE3 L.

Muineunsiii [1yts — Hamia I'anaktuka. [lonoxenne u nuxxenne Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoranaktuky v kBasapsl. YEpHBIE BIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoifl. 3akon XaO6ma. Pazberanmwe ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

MacmrabHas ctpyktrypa Beenennoil. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOTo nostymapus u sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, uianer, Maeunoro Ilytu.

Oo6o0maronee noBTOPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
TUYECKOH chepax AeaTeIbHOCTH YeJIOBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHpa, poib (u3nueckod Teopun B (OPMUPOBAHUU NPEJACTABICHUH O
¢buznyeckoil KapTUHE MUpa, MECTO (PU3NYECKONW KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernblie CBA3H

N3yuyenne xypca ¢usuku 6a3oBoro ypoBHsS B 11 kjacce ocymiecTBIsieTCS € Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnusie nousamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4YHbIH (hakT, runores3a, (Qu3Myeckas BeEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMY Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NPUPOAE, ACHCTBUE pajiallii Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (GoTochEMKa 3eMHOU
IIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSCEHUH.

Texnonoeus: TMHUM SJIEKTpONepeiad, FeHepaTop MEePEMEHHOIO TOKa, 3JIEKTPOJBUIraTeb,
WHIYKIIMOHHAs TIe4b, pajap, pPaauoONpUEMHUK, TEICBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, TIO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM IIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacupeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromerocs Kak aKTMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIeCTBa;

NPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JI€STENIBHOCTh B HMHTEpECax TIpa’KAaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa3oBaTeIbHON OpraHu3altu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSIMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEACHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHCHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUNUBOTO OYIYIIEro;

4) 3cTeTHYECKOro BOCIUTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUYAs ACTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

S) TPyAOBOr0 BOCIIMTAHUS:

MHTEPEC K Pa3IMIHBIM cpepam nmpodecCHoHATBHOM e TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (U3MKOM M TEXHUKOW, YMEHHE COBEepIlaTh OCO3HAHHBIN BbIOOp Oynymied mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrM4eCcKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HaHHME TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE ICCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIeJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIupeHHe OIbITa JIEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 10 (PU3UKE;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOU JIeATENbHOCTH, TOTOBHOCTh B Ipolecce M3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKue AeiicTBUS:

CaMOCTOSITENILHO (POPMYITMPOBAaTh M aKTYyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENENATh SN JICATEIIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPHU UX JOCTHIKCHHS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YNHTATOB LEISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHHUPOBATh ¥ BBINOJHATH pPa0OTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HSHHBIX TTPOOJIeM.

ba3zoBbie ucciieqoBaTe/IbCKHe 1eHCTBUSA:

BIQ/IETh HAYYHOW TEPMHHOJIOTHEN, KIIOYEBBIMU TMOHATUAMHU W MeToAamu (pusmdeckoi
HayKH;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIICJIOBATEIIBLCKON M MPOCKTHOW JESITEILHOCTH B 001acTH
¢bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUs 3a/1a4
(bU3UYECKOTO COAEpKAHUS, IPUMEHEHHUIO Pa3TUIHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
PeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHTYAIHSIX, B TOM YHCJIE IPU CO3JIaHUU
y4eOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a7ady, BBIABUTATH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTBI JUTS J0Ka3aTelIbCTBA CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHAIM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHHsI 3a/1a4H Pe3yIbTaThl, KpUTHUECKU OLIEHUBAThH
UX TOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTH B (OPMYITHPOBATH COOCTBEHHBIC 3a/1a4U B 00Pa30BaTEIbHON JACSITEILHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEACITSILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.



Pabora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYHICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (HOPM MpeACTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypcocOepexeH s, IPaBOBbIX U
STUYECKHX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACPNKAHHUS B Pa3NU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs MHPOPMALIUH U 1IeTICBOU ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpMY MpeICTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHuKkaTHBHBIC YHHBepcaJlbHble YueOHbIe JeliCTBHUS:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallUi U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON padOTHI;

BbIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh €I COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JICHCTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CY>XJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

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

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIAATh TO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATEIBHOCTh B 00JacTH (U3WKHA U
ACTPOHOMHH, BBISIBIISTH TPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PEIICHUs pacu€THBIX M KAa4eCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHII;
JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;
pacuIMpsATh paMKH Y4eOHOTr0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;
JienaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBaTh €ro, Oparth Ha ceOs OTBETCTBEHHOCTH 3a
pelLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOcoOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHUIO SPYAULIUU B 001aCTH (PU3HUKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUH;

UCIOJIb30BaTh IPUEMBI peIeKCUU 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIUOKH.

B mporecce AOCTHKEHMS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOy4YaIOIUXCS COBEPUICHCTBYETCS 3MOIMOHATIBHBIM
WHTEIJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUSL, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEII MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTH)KEHUIO LEJIM U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE NAPYTHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHPIUKTHL.

MHNPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha MPUMEpax polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTUM, B MPAKTUUYECKOU
JIeSITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl TPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNCH: MaTepHalbHas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPIOE TENO, WAealbHBIA ra3, MOACIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJN, TOUCUHBIN HIEKTPUUECKUHN 3aps]l MpHU pELICHUU
buznyeckux 3aaay;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKEHUE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoIecTBHE Tel, T dy3us, OpOyHOBCKOE JIBIIKECHHE,
CTpOEHHE KUIKOCTEH U TBEPIABIX TEJ, U3MEHEHUE 00bEMa TeN MPH HArpeBaHUM (OXJIAKICHHUH),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJICHCAllMs, IUIABJIICHUE, KPUCTAIIU3ALMS, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBILLICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXJly MapamMeTpaMu COCTOSHMSI ra3a B H30Ipolieccax, 3JIEKTpU3alus Tell, B3aUMOJCHCTBUE
3apsoB;



ONKCHIBAaTh MEXaHMYECKOE JIBM)KEHUE, UCTOJb3ys (PM3MUYECKHUEe BETUYMHBI: KOOpAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Teja, KHHETHYECKas
DHEprus, MOTEHIMAJbHAs SHEPrHs, MeXaHudyeckas paboTa, MeXaHHYecKas MOIIHOCTh; HpHU
OMMCAHUU MPABUILHO TPAKTOBATH (PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMYHH, X 0003HAUCHUS
U €IMHHULBI, HAXOOUTh (POPMYIbI, CBSI3bIBAIONINE NAHHYIO (PU3UUECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYMHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAa0THUYECKOT0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAaJApaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS PHEPrus, padora rasza, KO3(pQGUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX O00O03HAYEHHWS M EIAUHHIIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIIUE JNaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh HU3YYEHHbIE JJIEKTPUUECKHUE CBOWCTBA BEILECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaIpsSOKEHHOCTh IOJIS, IOTEHLHMAJ, pa3HOCTh MOTEHIMAIOB; IPU OMNHCAHUM IPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, UX OOO3HAUYECHUS U €IUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKOM IHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, PUHILIMI CYNEPIO3ULUN CUJI, TPUHIUIT
paBHONpPAaBUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOESHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJAHENW KWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIiepaTypoi, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsja, 3aKoH KysoHa, Ipu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MaIINH, IPUOOPOB U TEXHUUECKUX YCTPONCTB;
pas3nnyaTth yCiaoBUsA UX O€30MaCHOTO MCIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHuil, Mpu 3ToM  (HOpMyIHpOBaThH
npoOieMy/3amady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OTBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEJIWYHMH, INPH STOM
BbIOMpaTh ONTUMANIbHBIN CIOCO0 M3MEPEHHs M MCIOJIb30BaTh HM3BECTHBIE METOBI OLCHKHU
MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NYECKUMHU BEIMUMHAMH C HCIIOJIb30BAaHUEM MPSMBIX
U3MEpEeHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3yJIbTaThl IMOJY4YECHHOMH
3aBHCUMOCTH (PU3MUECKUX BEJIUYUH B BHJIE TAOIHI U TpaUKOB, IeJaTh BHIBOJBI 110 pe3ylIbTaTaM
HCCJIEJIOBAHMUS,

coOuoiaTh MpaBuia 0€30MacHOro TpyJda NpH TMPOBEACHUM HCCIEIOBaHMM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOro 000pyAOBaHMUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/JlaHHOM (U3NYECKOM MOJENbI0, HCIOJNIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHA 337a4l BBIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEeLIeHHUS,
MIPOBOAMTD PAcU€Thl U OLICHUBATh PEAIbHOCTD MOJyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,



peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUHMBYIO LIEMOUYKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTIOJIb30BAaTh MPU PEIIeHUH y4eOHBIX 3a/1a4 COBPEMEHHbBIE HH(POPMALIMOHHBIE TEXHOJIOTUN
JUIsL TIOMCKa, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4dHO-
HOMYJSIPHOM MH(pOPMAIUH, TOTYYSHHON U3 PAa3IMYHBIX HCTOYHUKOB, KpUTUYECKU aHAIM3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOECTIeUeHUs
0e301acHOCTH TpU 00paIeHNH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMM, JIJIsl COXPAaHEHHS
3JI0pOBbSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEH cpejie;

paboTaTh B TpyIIEe C BHIIOJHEHUEM PAa3IMYHBIX COLUATBHBIX POJIeH, IUIAaHUPOBATh paboTy
TPYNIbl, palMOHAIbHO pacHpeneNsiTh OOS3aHHOCTH U  IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYaLMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON MTPOOIIEMBI.

K xonny oOyuenusi B 11 kJacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaxX PoJib U MecTO (HU3UKHA B (HOPMUPOBAHHH COBPEMEHHOU
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIEH, 11IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJIENIeH: TOYEeUHBIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJI€b aTOMa, HYKJIOHHAs
MO/JIeIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUECKUX 3ajay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCICTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
MHAYKINS, JAEWCTBUE MarHUTHOTO IOJI1 Ha MPOBOAHMK C TOKOM M JBIXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAsI paJIMOAKTHBHOCT;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJICHUS (IIPOIECCHI),
UCIIONB3YS (U3NYECKUE BEIMYUHBL: JJIEKTPUYECKUN 3apsii, CHJIa TOKa, JJIEKTPUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JEKTPOABUKYIIIas CUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4YacToTa KoyeOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BEJTUUYNHAMM;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS W TIPOLECCHI, HCIONB3Yys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IOoJypaclaja, SHEPrus CBSI3W aTOMHBIX SAEp, MpPHU ONHCAHHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, X OOO3HAUYeHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DHU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHBI;

aHAM3UPOBaTh (PpU3MYECKUE MPOIECCHl W SBICHUS, UCHONB3ySd (hU3MUYECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0oH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M NApaJIeIbHOILO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUWH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBbl OTPAKEHUSI CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DHHIITEHA U1t oTOdPdEeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsija, 3aKOH COXPAaHEHMs MacCOBOIO 4YHCIIA,
nocTynaTel bopa, 3aKOH pagMOAaKTUBHOIO pacnaja, MpH 53TOM pas3jinyaTh CIIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHHWE M yCIOBHUA (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

ONpEeNeNATh HAMPAaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTH U OIIUCBIBATH N300paKeHHE, CO3/1aBAEMOE IIIOCKUM 3€pKaJIOM, TOHKOW JIMH301;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HOpMyIHpoBaTh
npobiieMy/3aady U TUIIOTE3y yueOHOr0 AKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUs (PHU3UUECKUX BEIWYHMH, IMPH ITOM
BbIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENWYMH B BHAE TaOMUI] M TpaduKOB, JeiaTh BBIBOABI MO pe3yabTaTam
UCCIIEJOBAHUSI,

coOnrofarh mnpaBuia 0€30MacHOrO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENbCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYA0BaHUS;

pewmiatb pacyu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Muyeckol MOJENbI0, HCIOJIb3Ys
¢du3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUYECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIuWMble IJsi €€ peleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTD MOYYEHHOTO 3HAYCHUS (PU3NUECKO BEeTHUNHBI,

pemiath KayeCTBEHHbIE 3a/layd: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUMBYIO LIETIOUKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

HCIIOJIb30BAaTh MPH PEIIEHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETAllMd W TPEICTaBICHHUS Y4eOHOW U HaydHO-
MOMYJISIPHON MH(GOPMAIUH, TIOTYYSHHON U3 PA3INIHBIX HICTOYHHKOB, KpUTUYECKH aHATM3UPOBAThH
MOJIy4aeMyro HHPOPMAIHIO;

OOBSICHATH IPUHITUIIBI ICHCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3InvaTh
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOMN YKU3HU;

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

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 0 (U3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTieueHus
0€301acHOCTH MpU O0paLIeHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU yYCTPOHUCTBAMH, Uil COXPaHEHUS
3JI0pOBbSI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKAroIlei cpejie;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX POJIEH, IUIAaHUPOBATh paboTy
IpyNIbl, palUOHAIbHO pacHpelessiTh OOA3aHHOCTH U  IUIAHUPOBATh JESATEIBHOCTb B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanyecTBO yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie IIpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' S https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7£41bf72
49 ITocTosHHBIN MEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngg;;f;;gﬁ;;mlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabusbie IIpakTunuyeckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
®dusrka — HayKa O PUPOJE.
1 Hayuurie MeT(})];[(bI HO?I»)HapHI/ISI 1 buGnuorexa [IOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Posb 1 MecTo ¢uzuku B

) (hOpMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AeATEIbHOCTH JIIOIEN
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubnuoreka [{OK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE | bubmmnoreka HOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majienne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH IO 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. UHepumanbHble CHCTEMBI bubmmorexa OK
- HepHt https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 CyIepno3uiuu cuji. Bropoii 3akoH bubmmorexa OK
Hep - DTOPOH https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepHaIbHOM TOYKH

10 Tperuii 3akoH HeroToHa 11 Bu6muotexa [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffO0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TskecTH. [lepBas kocMuyeckast bubmorexa HOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
TEJa https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubmmoreka [JOK
JBHWKEHUU TeJa B )KUIKOCTH UIIH https://m.edsoo.ru/ff0c3f76
rasze
[TocTymarenbHOe U BpalaTeibHOE

14 JBHKEHHE a0COMIOTHO TBEPAOTO bu6mmoteka IIOK
tena. MoMeHT cuiibl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUs TBEPJOTO Tela
HNMnynsc MaTepuanbHOM TOUKH,

s CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubmuorexa [IOK
Hmnynse cuibl. 3aKOH COXPaHEHHS https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBU)KEHHE

16 PaboTa 1 MOIITHOCTH CUJIBI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuaibHOW ToUkU. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTUU

[ToreHuunanbpHas SHEPTUs.
[ToreHunanbHas SHEPTUS YIIPYTO
ne(OpMUPOBAHHOI MPYKUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

ITorennmansHele U
HEIIOTEHIMAJIbHBIE CHIIBI. CBSA3b
paboOTHl HEMOTCHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKON IHEPIUU

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTrUM Tella Ha IPUMeEpe
PaCTSKCHUS PE3UHOBOTO KTyTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

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

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep IBHKEHUS U
B3aMMOJIEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostnaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcomoTHas TemMrepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
«HMccnenoBanue 3aBUCUMOCTH

MEX]y IapaMeTpaMu COCTOSTHUS
pa3pexKEHHOTO Ta3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOc511e

29

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrlI e€ n3menenns. KommdecTBo
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOIO HICATBHOTO
rasa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHas TEMIOEMKOCTD BEIIECTBA.
KonngecTBo TEmIoTs! mpu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Tertonepenaye. AnuadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHUE K U30IPOoLeccCaM https://m.edsoo.ru/ffOcSefc
Heob6patumocts npoiieccoB B
34 pu (I: e. Bropoi I;aKOH bubmmorexa [IOK
PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKU
35 [Mpunuun nevictus u KI1/] bubmuoreka [{OK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJoru4eckue npooIeMbl
TEIJIOOHEPTETUKU
O06o0maromuii ypok
38 «Monexyns Ha;}[’p ¢uznka. OCHOBBI bubmmorexa [IOK
yAp ) https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI
KoHTponbHas pabora 1o Teme
39 «Monl?alc T HI:;I ¢uznka. OCHOBBI bubamorexa LOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoIoTHasI U OTHOCUTETbHAS
41 BJIAXKHOCTh BO3yXa. HachIleHHBIN bubmorexa HOK
yxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmop(HbIe Tea. AHU30TPOMHUS
P ¢ P bubmuoreka [{OK
42 CBOMWCTB KpHUCTAILIOB. JKuakue

Kkpuctayibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuim3anusi.

bu6nmoreka [IOK

43 Y nenpHast TENI0Ta IJaBICHHUS.
ACHBHAT TEITIOTA HIABICHIA https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6nmmoreka [IOK
44 VYpaBHEHME TEIIOBOro Oajganca
P hitps://m.edso0o.ru/ff0c6820
DJIeKTpHU3alus Tell. DIEKTPUUECKUN
45 3apsa. [Ba BHaa sIEKTPUUECKUX bubmmorexa OK
AL A P https://m.edsoo.ru/ffO0c6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 H(l):)J'I OBOJHUKU 3a1f(1))H buGnuorexa [IOK
yip A ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS JIECKTPUUICCKOTO 3apsiia
B3aumoneiicTBue 3apsiioB. 3aKOH
47 Kynona. ToyeuHbIl 3J1eKTPUUECKUI buGnuorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ffO0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnmorexa [IOK
) HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
ITpoBOIHUKH U TUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubnuorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencatop 1

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTbD MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsDKEHHOrO KOHZIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
arnnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyieHHE AJIEKTPOIPHUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4dacTka 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AMEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

PezepBnblil ypok. KonTposbHas
pabora no Teme "DnekTpoauHamMuKa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56




60

/ Bcepoccuiickast mpoBepoOvHast
pabora

O06o0maromuii ypok
«ONeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoHUKH, X COOCTBEHHAs
U IIPUMECHasi IPOBOJAUMOCTb.
CaoiicTBa p—n-Iepexo/ia.
[HonynpoBoaHKUKOBBIE TPUOOPHI
DJEeKTpUYECKUi TOK B pacTBOpax M
pacIuiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIEeKTPOIHN3

DNEeKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITeNIbHBIN pa3psi.
Moanus. I1ma3zma

DJIeKTpUIeCcKre MPUOOPHI U
YCTPOMCTBA U UX TMPAKTUUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/ffOc84ae

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc




KontpomnbHas padora 1mo reme
«Qnekrpocraruka. [loctosHHbIN

67 N
ANEKTpUYECKU TOK. TOKHU B
Pa3IMYHBIX CPEIax»

68 PesepBHbIil ypok. O000IIaromii

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc8f6¢




11 KJIACC

KoaundecTBO 9YacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
ITocTostHHBIE MArHUTHI U UX

| B3aUMO/JIecTBHE. MarHUTHOE T0JIE. | bubmuorexa [JOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e noJie MPOBOIHUKA C

) TokOM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

bubmuoreka [JOK
3 MAarHUTHOTO ITOJISI KaTYIIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHast pabota | | bubnunoreka [JOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0O
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuoreka [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuibl JlopeHia

6 DIIEKTPOMarHuTHasE MHYKIUS. |

IToToK BEKTOpAa MarHUTHOM




10

uHaykiuu. DJ1C uaaykuuu. 3aKoH
AJIEKTPOMATrHUTHOW WHYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTH. SIBIEHUE
camounaykuuu. IJC
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TOJIA KaTYHIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

TexHu4eckue ycTpomucTBa U X
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JJIEKTPOMAarHUTHI,
JJIEKTPOJIBUTATEIb, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarauTHoe 110J1€e.
DNIEKTPOMarHUTHasE UHIYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJICOaHMIA Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIEOAHHUS B HI€ATLHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOAaTeTbHOM KOHTYpE

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BbIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHykaeHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIH TOK.
CuHyconJaIbHbIN IEPEMEHHBIN TOK.
MoniHOCTh NEPEMEHHOT0 TOKA.
AMIUTUTYHOE U JEHCTBYIOIIIEE
3HAYEHHE CHJIbI TOKA U HAIIPSKEHUS
Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, FeHepaTopa NepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPO3HEPTUU B TOBCEAHEBHOMN
KU3HU
MexaHudeckre BOJIHBI, YCIOBUS

acripoctpanenus. [lepuon.
21 I(D:KOpPOCTBppaCHpOCTpaEIeHI/I}I u bubmorexa HOK
https://m.edsoo.ru/ffOcca54

JHa BosiHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

2 3Byk. CkopocTb 3ByKa. I poMKOCTB bubnnorexa [JOK
3ByKa. Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMarHUTHbBIE BOJIHBI, UX

23 cBolicTBa U ckopocTh. [Ikama bubmorexa HOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMAarHUTHBIX BOJIH
[TpuHUIUIIBI paIuOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanys

)5 Konrtponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHUE

26 CBETa B OJJHOPOJHOM CpeIE. bubnuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBera. 3aKOHbI

bu6mmoreka [IOK

27 oTpakeHus csera. [loctpoeHnue
p . p https://m.edsoo.ru/ffOcd4e0
n300pakeHHi B TUIOCKOM 3€pKaJie
IIpenomnenue ceeta. [TonHoe
)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenpHbIi yrod MoaHOTro https://m.edsoo.ru/ffOcd 76
BHYTPEHHETO OTPaKEHUS
29 JlaboparopHas padota «3mepenue bubnmoreka [JOK
[OKa3aTeis MPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit
. bubnuorexa [JOK
30 B i1H3e. DopMyIia TOHKOW JTUH3BL.
https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX»
Hucnepcus cera. CroxxHbIA COCTaB
3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmrogenue aucnepcun
CBETa»
3 Wntepdepenuus ceta. Audpaxius bubnnoreka [JOK
ceta. JluppakuronHas pemeérka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa
35 U yCIIOBUSA UX O€30MacHOTO
MIPUMEHEHUS
36 I'panuLbl MpUMEHMMOCTH bubnuorexa [IOK

KJIaCCUYECKON MEXaHHUKH.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUH

OTHOCUTEIIBHOCTH
OTHOCUTEIBHOCTh

37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LIOK

ATOEP - JAMEA https://m.edsoo.ru/ff0cfad2
BPEMEHHU U COKpPAIIECHUE JITTHHBI
OHeprus U UMIYJbC

18 pensTUBUCTCKON yacTulibl. CBA3b bubmumoreka [IOK
MAaCChI C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTtponpHas padora «OnTuka.

39 OCHOBBI CHIEITUATBHON TEOPUHU bubmorexa HOK

H P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIEHOCTH)

40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprusi 1 UMITYIIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCTIEI0BaHNE Eub 10K

UOJINOTEeKA

41 otoaddekra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE

42 OnHmreitHa 11 porosaddexra bubnmorexa LIOK

8 ' https://m.edsoo.ru/ff0d01 5
«Kpacnas rpanuna» gorosdgexra
JaBnenue cBera. OnwiTe [1. H.
43 Jlebenena. Xumuueckoe eicTBHE bubmorexa HOK
ACRA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTsa u
44 MPAKTHIECKOE TIPUMEHEHUE:!

dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOINO/




Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAHTOBOM ONTHUKH)) https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Pesepdopna no paccesuuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas mozenb atroma
bubmuoreka [JOK

47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u nmornomenue GOTOHOB

43 IIpU [IEPEXO0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEPruM Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoanoBsie cBoiicTBa YacTuil. BoJIHBI

49 ne bpoits. Kopryckynsipao- bubnuorexa [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIy4€HHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omnbiter Pesepdopaa mo bubnuoteka [JOK
OIIPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITYYEHUS
CaoiicTBa anbda-, 6era-, raMma-

51 u3JydeHus. BiausHue
PaIuOaKTUBHOCTH Ha KUBbIE
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 N3otomnbl. Anbda-pacma. bubmuorexa [JOK
DIIeKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-uzinydyeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/IpE. bubnmnorexa [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCIEKTHBHI,
DKOJIOTUYECKUE ACIIEKTHI AIEPHOU
OHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0ICHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

gactul. Kpyrislii croi 1
«DyHIaMeHTaIbHbIE

B3auMoencTBusA. ETMHCTBO

(Gu3NYECKON KapTUHBI MUpay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTHS aCTPOHOMUMU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOTrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUANMOE
nBuxeHue. CoaHeyHasi cuctemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CoiHIIA U 3BE3NT

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
NIOCJIEI0BATENBHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomonu CoJHIIa U 3BE3]

Mineynsiii [1yte — Hama
I"'anaktuka. Ilonoxxenue u IBMKESHUE
Connna B I'anakTuke. I'agakTHKH.
YEpHbIe ABIPHI B sIpax TaJakTHK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenienusie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora «DJ1eMeHThI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMUPOBAHUHU MIPEJICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
(Gu3ryecKoit KapTUHBI MUPA B
001eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHBIil ypok. MaruutHoe moue.
DNeKTpOMarHuTHAs MHIAYKIIHS




PesepBHblii ypok. Ontrka. OCHOBBI

67 CHenualbHON Teopun 1
OTHOCUTEIIHOCTH
Pesepnbiii ypok. KBanToBas ¢pusuka.
68 DJIEeMEHTHI aCTPOHOMUH U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d 1784
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08 4 ’







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpUpOBaT, Ha NpUMEpax pojib U MecTo (GU3HKU B
10.1 (dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B IPAKTUYECKOU AEATEIbHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YUICHHBIX (PH3UIECKIX MOICIICH:
MaTepuagbHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOIOTHO
10.2 TBEPIOE TEJI0, UJICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIAKOCTEN 1
TBEPABIX TEJ, TOYCUHBIH JJIEKTPUUECKHUH 3apsii — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOU TEOpHH
CTPOCHMsSI BElIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ta/IeHue
T€J, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
103 nuhdy3usi, OpOYHOBCKOE [IBH)KEHHME, CTPOEHHE JKUJIKOCTEH H
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJ NpU  HarpeBaHUU
(oxJIaX/IeHNH), TEIUIOBOE paBHOBECHE, UCHapeHue, KOHAEHcalus,

IJIaBJeHUE, KpUCTAIM3alMs, KWUIIEHHe, BIIAXKHOCTh BO3]yXa,

MOBBIIICHWE JABJICHMS] Tra3a MpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHMA ras3a B

H3o0Iponeccax; 3JCKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCHOJb3yd (U3NYEeCKHe
BEJIMYMHBI: KOOPJMHATA, MyTh, IEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, HMIIYJIbC Tella, KUHETHYecKas DJHeprus,
10.4 NOTEHIMAJIbHAs HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIIHOCTh; TNPH OMHMCAHUHM IPABUIBHO TPAKTOBATH (UIUUECKHUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMUIIBI,

HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYT'uMHU BCINYHUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOTO JCUCTBUS TEIJIOBOTO JBUTATENS;, IMpPU
ONMUCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUI  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYCHHS W CAMHUIIBI, HAXOIHWTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JPYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEILECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEIIMYUHBL:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOE  IOIe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuit  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O00O3HAYEHMs U €AMHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaATU3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axons! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUJI, TPUHIIUIT
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBA3b
CpPeIHEW KMHETHYECKOW SHEpPruH TEIUIOBOTO JABMXKEHHUS MOJIEKYJ C
abCOIIIOTHON TeMIlepaTypoid, epBbIA 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHMsI IEKTPUYECKOro 3apsaa, 3akoH KysoHa; mpu 3Tom
pasInyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIp@XEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIEC TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HX 0€30MacHOTO

HCIIOJIb30BaHHUS B IIOBCEAHEBHOM KHU3HU

BEIIOTHATE SKCMIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3UYECKHX SBICHUIN
" OpoHecCoOB € UCIIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu ATOM GOPMYITUPOBATH POOIEMY (3a/1a4y) ¥ THIIOTE3y Y4eOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYIHUPOBATH BHIBOIBI




10.10

OcymiecTBiIATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU l'IOl"pCH.IHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPAUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEA0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEACHUU
UCCIIC/IOBaHUH B paMKax y4eOHOro JKCIEPUMEHTa, Yyd4eOHO-
UCCIIE/IOBATEIbCKON M IPOCKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHUS

Pemarp pacu€rHble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAMWTH pacuéThl M OLEHUBAaTh pPEaJbHOCTb IOJYYEHHOTO

3HaYeHUs! PU3NYECKON BETUUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh Mpu pelIeHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UMHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, MTOJYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIuio

10.16

10.17

[TpuBOIUTE MpPUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcrnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKMMM YCTPOMCTBAMH, MJII COXpaHEHUS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpyImie ¢ BHIITOJIHEHUEM PA3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  PACHpelnessTh

0053aHHOCTU U IJIaHUPOBATL ACATCIBHOCTL B HCCTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKA0r0 U3 YYACTHUKOB

TPYNIBL B PEeLICHHE pACCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTO (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTH, B IPAKTUYECKOMN NEATEIIBHOCTH

JOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KApTUHBI MUpa

11.2

11.3

Y4UTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM W  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TPOBOAMMOCT, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHS  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepPCHs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JIMHEHUYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBCHHas

pPaarnOaKTUBHOCTD

114

OnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUUECKHE,
MarHUTHBIE, ONITUYECKUE, DIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DOICKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
du3HYecKue BEIUYHMHBI JJCKTPHUSCKHHA 3aps)l, Ccuila TOKa,
JJIEKTPUIECKOE  HAMPSIKCHHE, OJJCKTPHUECKOE COMPOTHBIICHUE,
pasHocth moreHmanos, J/IC, pabota Toka, HHIYKIUS MarHUTHOTO
noinsi, cuina Ammepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
AHEPrus JIEKTPUUECKOr0 M MarHUTHOTO TOJeH, mepuoa U 4acTtoTa
KoJieOaHui B KOJIeOaTeIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecCe

FapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMH,  (oKycHOe




11.5

pacCTodHNUC U ONTUYCCKAsA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CIWHUIOBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (HOTOHA,
NEepHOJI II0JIypaciiajga, 3HEPIUs CBSA3H aTOMHBIX S7€p; IPU ONIMCAaHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAueHUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PHU3MYECKYI0 BEIUYMHY C JAPYTUMHU

BEIWYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEIOBATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 2JI€KTPOMArHUTHON MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHINTEWHa U
dorosdexra, 3aKOH COXpPAHEHUS OHHEPrHUH, 3aKOH COXpPAHEHHS
UMITyJIbCa, 3aKOH COXPAHEHUs DIIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHHs MaccoBOrO 4Mcia, MHocTyldarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclajga; MpHU JTOM pa3IMyYaTh CJIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOpAa HHAYKIIMU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300paKE€HHE, CO3JaBAEMOE IUIOCKUM

3epKajgoM, TOHKOW JIMH30M

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI IO UCCIeI0BAaHUIO (PU3NUECKUX SBJIECHUIN
U TIPOIIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEpPEHUI;
npu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
DKCIEpUMEHTa, coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIATh HpsSMbIE U KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; IIPU 3TOM BBIOMpaTh ONTHMAJIbHBIN CIOCOO M3MEpEeHUs U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHH C UCIIOJIb30BAHUEM

IOpSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(buKCUpOBaTh pe3ybTAThl MOJYYCHHOH 3aBUCHUMOCTH (DU3MYECKHX
BEJIMYMH B BUJIE TaOIHIl U Tpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U TPOSKTHOM ACATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abOpaTOPHOTO 000pYHOBaHUS

Pemate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W IPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBHS 33Ja4d  BbBIOMpaTh (U3UYECKYI0 MOJEINb, BBLIEIATH
¢du3nyeckre BeIMYUHbBI U (POPMYJIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IeCKI/IC SBJICHUA

11.15

Vcnonb3oBaTe MpU pelIeHUMM Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
UHTEpIIpETallMi U TPEICTaBICHUS y4eOHOW M HAy4YHO-IOMYJISIPHON
MH(pOpMaLIMH, MTOJIyYEHHON U3 pa3IUYHbIX UICTOYHUKOB; KPUTUUECKHU

AHAJIU3UPOBATD MOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOrO HCHOJIb30BAHUS B

OBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HM I OoOecrieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBaMH, sl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpYKalolleu cpene

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYMNbl, PAlUOHAIBHO  PACHPENEINATh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATENILHOCTh B HECTaHJAPTHBIX
CUTyalUsiX, aJICKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 YYaCTHUKOB

TPYIIBI B PEILICHUE pacCMaTpUBaeMOi PpoOIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KJIACC

Kon
NpoBepPsieMOro IIpoBepsiemMbIe 3JIeMEHTHI CO/IePKAHUS
3JIeMEHTA

Kon
pa3aeia

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHW A

®uszuka — Hayka o mnpupoae. Hayunble Meronasl
1 MIO3HAHUS OKpYXKarollero mupa. Posp skcriepumenTa u
TEOpUU B MPOIIECCE MO3HAHUS MPUPOIbl. DKCIIEPUMEHT

B pusuke

1 MopenupoBanrue (pU3NYECKUX SBICHUHW W IPOIIECCOB.
Hayunbie runore3pl. @u3nyecKkue 3aKOHbI U TEOPHH.
Lo I'panunel  TPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
' [Ipunuun coorBercTBud. Poinb um Mecto ¢u3MKU B
(hopMUPOBaHUM COBPEMEHHON HAyYHOUW KapTUHBI MUPA,

B HpaKTquCKOﬁ JIESATEIbHOCTH JTIOASH

2 MEXAHHKA

KNMHEMATHUKA

Mexanunueckoe JIBIDKEHHE. OTHOCUTEIBbHOCTE
2.1.1 MEXaHNYECKOTO JIBUKEHUS. Cucrema oTcuérTa.

Tpaexropus

Ilepememenue,  ckopocTb  (CpemHsisl  CKOPOCTb,
MIHOBEHHAsi CKOpPOCTb) U YCKOpEHHE MaTepUaJbHOU
TOYKH, HMX TPOEKIMH HA OCH CHUCTEMBbI KOOpPAMHAT.
2.1 Clio)keHne nepeMeneHu U CI0KEHUE CKOPOCTEN

PaBHOMEpHOE M PpPaBHOYCKOPEHHOE MPSIMOJMHEHHOE
neukenne. [paduku  3aBUCHMOCTH  KOOpJHUHAT,
CKOPOCTH, YCKOPEHMs, TMYyTM U  IEpeMeLICHUs

MaTepI/IaHLHOfI TOYKH OT BPEMCHHA

2.14 CBoOoaHoe mageHre. Y CKopeHrue CBOOOTHOTO TaICHUS

215 KpuBonuneiinHoe nBuxkeHue. PaBHOMEpHOE IBHKEHUE
MaTepuaibHOM TOYKM II0 OKPYKHOCTU. YTIJIOBas




2.1.6

CKOpOCTb, JHMHEWHass cKopocTh. llepmox um wyacrora.
[leHTpOCTpEMUTEIBHOE YCKOPEHHE
TexHudeckue yCTPOMCTBA: CHUIOMETP, JABUKCHHUE

CHapsAO0B, LHCIIHBIC U pEMEHHBIC IICPEaaYN

[Ipaktrueckue paboTel. M3mepeHne MIHOBEHHOMU
ckopoctd. MccnenoBaHue  COOTHOLIEHMSI — MEXAY
MyTSIMU, TPOWJIEHHBIMU TEJIOM 3a MOCIEAOBaTEIIbHbIC
paBHBbIE POMEXYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JBWKEHUM C HAYaJbHOM CKOPOCTBIO, PABHON HYIIIO.
N3yuenne nBukeHUs LIapUKa B BA3KOM KMIKOCTH.

I/ISY‘ICHI/IC JABUIKCHUA TCIIA, 6p0H_IeHHOFO TOPU30OHTAJIBLHO

22

JTMHAMUKA

2.2.1

[Tpunmun otHocuTenbHOCcTU [Manmumnes. IlepBblii 3aKoH

HrroTona. MHepumanbHble CUCTEMBI OTCUETA

222

Macca Tena. Cuia. HpI/IHI_[I/IH CYIICPIIO3UIIUU CHUJT

223

Bropoii 3akoH HproToHa 11 mMaTepuasbHOW TOYKU B
uneprmaibHoil cucreme orcuéra (MCO). Tperuii 3akoH

Hrrotona nms MaTCpHUAJIbHBIX TOUYCK

224

225

2.2.6

3akoH BCCMUPHOTO TATOTCHUA. Cuna TsHKeCTH. HepBaﬁ

KOCMHUYECKasi CKOpocTh. Bec Tena
Cua ynpyroctu. 3akoH ['yka

Cuina tpenus. Cyxoe Tpenue. Cusa TpeHUs CKOJIbKEHUS
u cuna TpeHus nokos. Koadourument tpenus. Cumna
COIMPOTUBJICHUA IIPU ABUKCHHUU TCJIa B JXUIAKOCTHU HIIN

ra3c

2.2.7

[loctymarenbHOe W BpamaTesJbHOEC  JBIKCHHE

abCoIOTHO TBEPOTO Tena

228

229

MoOMEHT cuiibl OTHOCHTEIBHO OCH BpamieHus. Ilneuo
cuibl. YcnoBus paBHoBecus TBEpAoro tena B UCO
TexHudeckue yCTpOMCTBA: NOJAIIMITHUKH, JABUKCHHUE

HUCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuyeckue padboTsl. V3yuenue aBrkeHus Opycka 1mo
HAKJIOHHOMW TJIOCKOCTH O] ACHCTBUEM HECKOIBKHUX CHII.

HccnenoBanne  3aBUCMMOCTH ~ CWJI  YOPYIOCTH,




2.3

3.1

BO3SHHMKAIOMMX B  JedopmMupyeMoil HpyKHHE W
PE3UHOBOM 00pasie, OT BEIWYMHBI HX JAe(OpMallHH.
HccnenoBanue ycioBHH paBHOBeCHs! TBEPIOro Tela,

HUMCIOLICTO OCh BpalllCHUA

3AKOHBI COXPAHEHNMA B MEXAHUKE

Nmnynse MaTepHaIbHOU TOYKH, CUCTEMBI
2.3.1 MaTepHaIbHBIX TOYEK. MMIynbC CUJIBI U W3MEHEHHUE
HMITyJIbCa Tella
3akoH coxpaHenuss umnyiabca B MCO. PeaxtuBHOE
232
JBUKEHUE
233 PaGora cunbl
234 MouHoCTb CUJIbI
235 Kunernueckas sHeprus MmaTepuajbHON TOUKHU. Teopema
o 0 KMHETUYECKOH IHEPrun
[lorenunaneHas »sHeprusd. IloTeHuumanbHas »Heprus
2.3.6 ynpyro negopMupoBaHHON TPy uHBI. [loTeHmanbHast
SHeprus Tesa BOIU3U MOBEPXHOCTH 3eMITH
[loTeHumanpHple W HENOTEHUMANbHbIE CHIBL. CBSA3b
537 paboThl  HEMOTEHIHAIbHBIX CHJI C H3MEHEHUEM
o MEXaHMYECKONM DHEPrMM  CHCTEMBI  Tel.  3aKOH
COXpaHEHUS MEXaHUUYECKOH 3HEepTrun
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TexHnueckue ycTpoicTBa: ABMKEHHE PAKET, BOJOMET,
o KoIep, NPYKUHHBINA THUCTOJET
[IpakTuueckue paboThl. M3yueHue cBsi3u CKOpOCTEN Tel
2.3.10 npu Heynpyrom ynape. MccnemoBaHue cBsi3u paOOTHI

CHIIBI C M3MEHEHHEM MEXaHHMYSCKOU OHECPIUH TCJia

MOJIEKVYJISIPHASA ®U3MKA U TEPMOJINHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KUHETHYECKON
teopuu. bpoyHosckoe aBmxkenue. {uddysus. Xapakrep

IBIKEHHUS U B3aUMOJIEHCTBHUS YaCTHIL BEILIECTBA
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Mopaenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPIBIX TEN U
00OBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE JTHUX

Moneen

Macca monekyn. KonumdectBo BemectBa. [locrosiHHas
ABoraapo
TernnoBoe paBHOBecue. Temreparypa U €€ U3MEpEHUE.

[lIxana remnepatyp Llenbcus

3.1.10

3.2.1

MO,I[GJ'IB nacaJIbHOIroO rasa. OcHOBHOE YpaBHCHHUEC

MOJIEKYJISIPHO-KUHETUUECKON TEOPUU UJCAIBHOTO Tra3a

AOcomoTHasE ~ Temrmeparypa Kak Mepa  CpeaHen
KHHETUYECKOW PHEPrHH TEIJIOBOTO JIBUYKEHUS YAaCTHUII

ra3a. [lIkana remneparyp KensBruna

VpaBuenue Kianeiipona — MengeneeBa. 3akoH

JanpToHa

l'azoBbie 3akoHBI. M30mponeccsl B MICAIBHOM rase ¢
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BELIECTBA:  HM30TEpPMA,
n30x0pa, n3obapa

TexHu4eckue ycTpoicTBa: TepMOMETpP, OapoMeTp
[IpakTuueckue padotsl. M3mMepeHne macchl BO3lyXa B
KJIacCHOW KoMHare. MccnenoBanue 3aBUCUMOCTH MEXY
rapaMeTpamH COCTOSIHUS pa3pe’KeHHOro rasa
OCHOBbI TEPMOJIMHAMUWKIA
TepMmonnHaMuueckass cuctema. BHYTpeHHsIsT 3Heprus
TEPMOAMHAMHYECKONH  CHCTEMbl U  CHOCOOBI €€

U3MCHCHUA

322

3.23

KonuyectBo Temnotel U pabota. BHyTpeHHssI sHEprus

OJHOATOMHOI'O HACAJIBHOI'O Ir'a3da

Buael Tenonepeaaun: TEMIIONPOBOAHOCTh, KOHBEKITHUA,
HU3JIyYEHHUE. TemnoéMKoCcTh Teaa. VY nennHas
TEIUIOEMKOCTE BelllecTBa. PacuéT Kojm4decTBa TEILUIOTEI

IIpU TEIUIoNepeaayde

324

IlepBblit 3aKk0H TepMoaAMHAMUKHU. [IpuMeHeHue epBoro
3aKOHa TEPMOJIMHAMMKH K u3ompoueccaM. [ papudeckas

MHTepHpeTanus padoThl ra3a




TenmoBble MamuHbl. [IpyUHIUNBI JEHCTBUSA TEIUIOBBIX

MamH. [IpeoOGpa3oBaHusi SHEPruM B  TEIUIOBBIX

325 MamnHax. KoagduuueHnt mone3snoro aecTpus (nanee —
KIIM) rermoBoit mamunsl. ukn Kapuo u ero KI1/]
Bropoit 3akoH TepmoamHamuku. HeoOpatumocTh

3.2.6 MpoleccoB B mpupojae. TerioBbie  JABUTATENH.
DKosornyeckue npooIeMbl TEIIO3HEPTETUKH

397 TexHudeckue YCTpPOWCTBA: [BUIATellb BHYTPEHHETO

o Cropanus, ObITOBOW XOJOJMIBHUK, KOHIUIIHOHEP
328 [Ipaktuueckne  paborel.  M3mepeHue  ynenbHOM

TEIIOEMKOCTH

AT'PETATHBIE COCTOSAHUA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanrie u KoHIeHcauus. Vcmapenwe u

3.3.1 KUIIEHUE.  YJenbHas  Temiora  1apooOpa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATyphbl KUIIEHUSI OT JTaBICHUS
330 AOGcoytoTHas M OTHOCHUTENIbHAS BIJIAXKHOCTH BO3/AYyXa.
o Hacsimennsiit nap
Teépnoe Teno. Kpucramimueckue u amopdHbie Tena.
3.33 AHun3orponuss  CBOMCTB  KpucramioB.  JKuikue
33 Kpuctaisl. CoBpeMEeHHbIE MaTepHalIbl
. 334 [InaBnenne W KpuUCTaIM3alMsA. YJIelabHas TEIUIOTa
o riaBneHus. CyOnumanus
3.35 YpaBHeH#He TEMI0BOTrO OamaHca
TexHudeckue ycTpoWCTBa: TUTPOMETP U IICUXPOMETP,
336 KaJIODUMETP, TEXHOJOTMU IIOJIyYEHUS COBPEMEHHBIX
o MaTepuagoB, B TOM YHCJIE HAaHOMATEpUAJIOB, H
HaHOTEXHOJIOTUU
[Ipaktuyeckne paborel. M3MepeHue  BIAKHOCTH
3.3.7
BO3yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
il e OnekTpu3anusi Ten. OJEKTpudeckuil 3apsia. [[Ba Buna
' o IEKTPUUECKUX 3apsAI0B
4.1.2 [IpoBOHUKH, TUATIEKTPUKHU U MOTYPOBOIHUKH




4.1.3

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

4.14

B3aumoneiictBue 3apsanoB. 3akon Kynona

Onexrpuueckoe nose. Hanpspk€HHOCTD AJIEKTPUYECKOTO
OJIA. [TpuHnun CYHEPIO3ULINY. JInann

HaprI}KéHHOCTI/I OJIEKTPHUYCCKOI'O I10JIA

4.1.7

Pabora cun OJICKTPOCTATHUYCCKOI'0 II0JIA. HOTCHHI/IELTI.

PaszHocTh nmoreH1nagioB

[IpoBogHMKM W  AWDJIEKTPUKH B  MOCTOSHHOM
ANEKTPUYECKOM Toue. Jusnexkrpuyeckas
MIPOHUIIAEMOCTh

Onekrpoémkocth.  KonzmeHcarop.  DJEKTPOEMKOCTh
IUIOCKOTO  KOHJEHCAaTopa. OHEpPrus  3apsKEHHOro

KOHJACHCAaTOpa

4.1.10

TexHnuyeckue yCcTpoicTBa: 3JIEKTPOCKOI, IIEKTPOMETP,
JNEKTPOCTATHYECKAS 3alluTa, 3a3€MJICHHE
JIEKTPOIIPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHUHBIN
IIPUHTED

[IpakTuueckue padoThl. M3MepeHue 31eKTpoEMKOCTH

KOHACHCATOpA

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJAX
VYcnosus CYLIECTBOBAHHUS IIOCTOSIHHOTO
4.2.1 INEeKTpUYecKoro Toka. Mcrounuku toka. Cuia TOKa.
[TocTostHHBINM TOK
422 Hanpspokenne. 3akon Oma 17151 yyacTka LenH
423 DIEeKTpUYECKOe CONIPOTHUBJICHHUE. VY nenbHOE
o COTIPOTHBIIEHHUE BEIIECTBA
404 [locnenoBarensHOE, napasuiesibHoe, CMEIlIaHHOE
o COEMHEHHE NTPOBOJHUKOB
4.2.5 PaGora snekrpudeckoro Toka. 3akoH J[xoymnst — Jlenia
4.2.6 MoOHOCTb 31EKTPUUYECKOTO TOKA
427 anexTpoaBkymias cuia (nanee — DJIC) u BHyTpeHHEe

CONMPOTHUBIICHWE HUCTOYHMKA TOKa. 3akoH Owma s




4.2.8

429

TOJTHOU (3aMKHYTOM) aJeKTpudeckoil menu. KopoTkoe

3aMbIKaHHE
ONeKTpOHHAas IPOBOJUMOCTb TBEPABIX METAJJIOB.
3aBUCUMOCTb COIIPOTHBIICHUS METAJIOB oT
Temneparypbl. CBEpXIIPOBOAUMOCTh

Onextpuueckud  Tok B Bakyyme.  CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonuuku. CoOCTBeHHas W MpPUMECHas
MIPOBOAMMOCTh  MOJYNpOBOAHMKOB. (CBoiicTBa p-n

nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI

4.2.11

4.2.12

9HeKTqueCKHﬁ TOK B QJICKTPOJIUTAX.

DNEKTPONUTHYECKAs AUCCOLMAIIHS. DIECKTPOIIU3
DnekTpuyeckuii TOK B ra3zax. CaMOCTOATENbHBIM |
HECAMOCTOSITEbHBIA  pa3psld.  PasnuuHble  THUIIBI

CaMOCTOATCIIBHOI'O pa3psaaa. Monnus. I1nazma

11 KJIACC

Kon
pas3jiena

4.2.13

4.2.14

Kona
nposepsi
eMoro
IJIEMEHT
a

TexHuueckue YCTpOﬁCTBaI aMIICpMETp, BOJBTMETP,
peocTtar, HWCTOYHUKH TOKa, IJCKTPOHAI'PCBATCIILHLIC
HpI/I60pBI, OJICKTPOOCBCTUTCIIBHBIC HpI/I60pLI,
TCPMOMETP COIIPOTUBJICHUA, BaKyyMHBIfI U0,
TCPMUCTOPBI U (I)OTOpGSI/ICTOpLI, HOJ'IyrIpOBO,Z[HI/IKOBHﬁ

A0, raJlbBaHHUKa

[IpakTnueckne paboThl. V3yueHue cMelIaHHOTO
COCIMHEHUS PE3UCTOPOB.
N3mepenne D/1C UCTOYHHMKA TOKA U €r0 BHYTPEHHETO

COIIPOTUBJICHHUAL. Ha6J’IIOJICHI/IC QJICKTPOJIN3a

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

OJIEKTPOJMMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KW A




IlocTossmHple  MarHuThl. B3auMopelcTBHE  MOCTOSHHBIX

4.3.1
MarHuToB
MarnutHoe nose. Bektop MarHuTHOM MHAYKUMH. [IpnHDmn
432 cynepno3unuu. JInany MarautTHOM nHAyKuuu. Kaptuna nnHuii
MarHMTHON MHIYKLUU T0JIS IOCTOSIHHBIX MAarHUTOB
MarsuTtHO€E 1oje npoBOAHUKA ¢ TOKOM. KapTuHa IuHMN 1101t
JUIMHHOTO IPSIMOrO INPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOIO
433 IIPOBOJHMKA, KaTymlku ¢ TokoM. Omneir  Opcrena.
B3aumoneiicTBue NpoBOJHUKOB ¢ TOKOM
434 Cuiia AMniepa, €€ MOJlyJib U HallPaBJICHHUE
Cuna Jlopenma, €€ MoOayinb M HampabieHue. J[BuxeHue
435 3apsHKEHHON YacTUIbl B OJJHOPOJIHOM MarHUTHOM nojie. Pabora
cuiibl JIopeHna
4.3.6 SIBneHue AIEKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMH
4.3.8 O/1C uHayKIMK. 3aKOH 3J1eKTpOMarHuTHOM nHaykuuu dapaes
Buxpesoe anexrpuueckoe nosue. 3/1C nHIYKIMY B TPOBOJAHUKE,
439 JBUKYIIEMCSI IIOCTYNATENBHO B OTHOPOJHOM MarHUTHOM I10JIE
4.3.10 [IpaBuno Jlenna
NHIyKTUBHOCTS. SIBnenue CaMOUHIYKITUH. OJ1C
4.3.11
CaMOMHIYKIINH
4.3.12 OHeprus MarHUTHOTO TO0JIS KaTYIIKH ¢ TOKOM
4.3.13 OJNEeKTPOMAarHUTHOE I10JIE
Texanueckne yCTpOCTBa: IIOCTOSTHHBIE MAarHuThI,
4.3.14 JJIEKTPOMArHUTHI, JIEKTPOJBUTATED, YCKOPHTEH
JIEMEHTApHBIX YaCTHLI, UHAYKIIMOHHAS 11€4b
[IpakTuyeckue paboThl. M3ydeHue MarHuTHOTO TMOJISL KaTyIIKU
¢ TokoM. MccnenoBanue neiicTBUSI MOCTOSIHHOIO MarHurta Ha
4315 pamMKy ¢ TokoM. MccrnenoBaHue sIBIE€HUS 3JIEKTPOMAarHUTHOU
UHIYKIIHH
5 KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA




5.1.1

KoneobarensHas cHUCTEMA. CBoOoaubIe KOJICOaHUS.
I'apmonunueckue xonebanus. Ilepuon, yacrora, amIuuTyaa u

(haza xoseOanuii

5.1.2

[IpyxuHHbBI MasiTHUK. MaTeMaTH4eCKUI MasTHUK

5.1.3

5.14

VYpaBHeHHE rapMOHHMYECKHX KoJyieOaHui. Kunemartmdeckoe u

JUHaAMHWYCCKOC OITMCAHHEC K0J1e0aTeIbHOrO JABUXKCHU

[IpeBpameHue HSHEPrUU MPU TAPMOHUYECKUX KOJICOAHUSX.
CBs3p  aMIUIATYABl KOJICOAHWM HWCXOJHOW BEJIMYMHBI C

aMILTUTYIaMHU KOJIeOaHUH €€ CKOPOCTH B YCKOPEHUS

Konebartenbusbiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
KojeOaHus B UACATLHOM KOJIeOaTebHOM KOHTYpe. AHaJIOTUS
MEXy MEXaHUUYECKIUMU U DJIEKTPOMArHUTHBIMU KOJICOaHUSIMHU.

®opmyina TomcoHna

3aKOH COXpaHEHHUs JHEPrUU B HJCATHHOM KOJeOaTeIIbHOM

KOHTYPC

BLIHY)I(IICHHBIG MCXaHHUYCCKUC KoJIeOaHMSI. Pe3onanc.
Pe3onancuas KpuBas. BI)IHy)KI[eHHI)Ie SJICKTPOMAarHuTHBLIC

KOJICOaHHUS.

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.

5.1.10

MOIIHOCTh MEpEMCHHOTO TOKaA. AMHJ’II/ITYI[HOG u ,HCI\;ICTBYIOH_IGC

3HAYCHHUE CUJIbI TOKA U HAIIPSAKCHUA

Tpanchopmarop. [IpousBonacTBo, mepergadya u MoTpebIeHHE
AJIEKTPUUECKOW  HHEPruu. OKOJIOTUYECKHE PUCKU  TIpU
MPOU3BOJCTBE ANEKTPUYECKOMN JSHEPTUM. Kynerypa

HCIIOJIb30BAHUA 3JICKTPOSHCPT U B MOBCEIHEBHOM KH3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicMorpad, 3IeKTpUYECKUN

3BOHOK, JIMHWHU 3JICKTPOIICpCaayq

5.1.12

HpaKTI/I‘{eCKI/Ie pa6OTBI. HccnegoBanue 3aBUCUMOCTH nepuona
MaJIbIX KOJIEOaHMM I'py3a Ha HUTU OT JJIMHBI HUTHU W MAaCCBbI
rpy3a. HccnenoBanue NEpeMCHHOTO TOKa B LOCIHU U3
MOCJIEOBATEIILHO COCAMHEHHBIX KOHACHCATOpa, KaTyYIIKHW H

pesucropa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI




MexaHudeckre BOJIHBI, YCJIOBHUS pacrpocTpaHeHus. [lepuon.

5.2.1 CKopoCTh pacnpocTpaHeHHsl U JJIMHA BOJHBL. [lomepeunbie u
MIPOJI0JIbHBIE BOJHBI
5.2.2 WuTepdepenius u nudpaxius MEXaHHYECKUX BOJIH
3Byk. CkopocTh 3ByKa. I pomkocTh 3Byka. Beicota ToHa. TeMOp
523
3BYyKa
DNeKTpOMarHuTHHIC BOJIHBI. YcenoBus W3ITYyYeHUS
524 3JIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHnranusi BekTopoB E,
B 1 v B 3JIEKTPOMAarHuTHOM BOJIHE B BAKyyME
CgoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaKeHUe,
5.2.5 MperoMIIeHue, Moisipu3anus, audpakuus, HHTephEpeHIIHs.
CKOpOCTh AJIEKTPOMArHUTHBIX BOJH
[xana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
326 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHuuMnBl  paguocBs3M H  TeneBUIeHUA. Pamuonokarus.
321 DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
TexHU4eckue yCTpOMCTBA: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
5.2.8 YIIBTPa3BYKOBas TUATHOCTUKA B TEXHUKE M MEAUIIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neun
OIITUKA
[IpsmMonuHeitHOe pacnpoCTpaHEHUE CBETa B OJHOPOJHOU
531 cpene. JIyd cBeta
Otpaxxenne cBeTa. 3akOHbl oOTpaxeHusi cBera. [locrpoeHue
332 M300paXKEHHH B IIIOCKOM 3epKaie
[Ipernomiierne cBeTa. 3aKoHBI MPETOMIICHUST CBeTa. AOCOIFOTHBIN
333 MOKAa3aTeNb MPEeTOMIICHUS
53 [TomHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblld yroa IOJHOIO
>34 BHYTPEHHETO OTPaKECHUS
5.3.5 Hucnepcus ceera. CroxkHbIN cocTaB Oenoro ceera. LBet
ColOuparoniue ¥ paccewBaOIIME JIMH3BL. TOHKas JWH3A.
@DOKYyCHOE pPACCTOSHUE W OINTHUYECKasl CUjia TOHKOW JIMH3BI.
5.3.6 [Toctpoenne n3o0pakeHUii B COOMPAIOIIUX U PACCEHBAIOIIMX

nuH3ax. PopMylla TOHKOM JIMH3BL. YBEIUYCHHE, JaBacMoe

JIAH30U




5.3.7

[Ipenensr TPUMEHUMOCTH T€OMETPUUYECKON ONTUKH

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

HNutepdepennius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HaOIIOACHUS MaKCUMYyMOB u MHUHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTHMHE OT  JABYX  CHH(a3HbBIX

KOTCPCHTHBIX HCTOYHUKOB

Hudpakius csera. J[udpakuuonnas pemérka. YcioBue
HaONIO/IeHUsT  TJABHBIX  MAaKCUMyMOB  TpU  NaJCHUU
MOHOXPOMATHUYECKOTO CBETA Ha TU(PPAKIMOHHYIO PEIIETKY
[Tonspuszanusa ceera

TexHu4yeckue yCTpoOWCTBa: OYKH, Jiyma, (hoToarmapar,
MPOEKLMOHHBIM anmnapar, MUKPOCKOII, TEIECKON, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PELIETKA, TOJISIPOU]L

[IpakTuueckue padoTel. U3MepeHue moka3aTess NpeoMICHHUS.
HccnenoBanue cBOMCTB M300pakeHuit B tnH3ax. HabmroneHne

JUCIICPCHUH CBCTA

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

Fp AHHIIbI MPUMCHUMOCTHU KJIaCCHUYECKOM MCXAaHHUKHU.

HOCTYJ'IaTI)I TCOpUH OTHOCHUTCIBHOCTU! HWHBAapUaHTHOCTH

01 MOJIYJISI CKOPOCTH CBETa B BaKyyMe, IPUHITUI OTHOCUTEIFHOCTH
DHIITEeHHA
6 OTHOCHUTEHHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U
62 COKpaIlleHUe [THHBI
6.3 DHeprus U UMMYIbC CBOOOIHOM YaCTHIIBI
CBsi3p Macchl ¢ SHEpruel U UMIYIbLCOM CBOOOTHON YaCTHIIBI.
64 DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OITTUKU
@®oronsl. @opmyna [lnanka cBs3u sHepruu (GOTOHA C €ro
7 4acTOTOW. DHEPrus U UMNYJIbC POTOHA
OtkpoiTne u wuccienoBanue Goroddpdexkra. Omnbiter Al
71 712 Cronerosa. 3akoHb! GoTodhderTa
VpaBuenne OunmTeitna s dotoddpdekxra. «KpacHas
713 rpanuna» Gorosddexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOenena




7.2

7.3

7.1.5 XUMHYECKOE IEHCTBUE CBETA
Texuuueckue  ycTpoiicTBa:  (OTOINEMEHT, (HOTOAATUHK,
716 COJHEeuHas OaTapes, CBETOIMO
CTPOEHUE ATOMA
Monens aroma Tomcona. Onbitel Pesepdopaa mo
72l HCCIEA0BaHUIO CTpOeHMs atoMa. [1nmanerapHas mozens aroma
[Toctynarel bopa. M3nydenue u morjomeHue (HOTOHOB TpH
7.2.2 MEepEeX0Je aTroMa C OJHOr0 YPOBHS SHEPruu Ha Apyroul. Bumsl
cnekTpoB. CIIeKTp YpOBHEM 3HEpruu aTomMma BoJI0poJa
BonHoBeie  cBoiicTBa  yactuu. Boanel e Bpoins.
7.2.3 KopnyckynspHo-BoiaHoBoH nyanusM. [{udpakius 31eKTpoOHOB
Ha KpUcTajliax
CrioHTaHHOE M BBIHYXJICHHOE H3JIyu€HUE. YCTPOHCTBO U
724 MpUHIMI PaboTHI J1a3epa
Texnuueckue YCTpOMCTBA: CHEKTpaJIbHBIN aHaIu3
723 (CTIEKTPOCKOI), TTa3ep, KBAHTOBBIH KOMITBIOTED
7.2.6 [IpakTuueckue padotsl. HabmoneHne nuHen4aToro crnekTpa
ATOMHOE A1PO
7.3.1 MeTo1b1 HAONIOICHUS U PETUCTPAIIUH DIIEMEHTAPHBIX YaCTHUIL
OtkpbiTHe  panumoakTuBHOCTH. OmnbiTel  Pesepdopna mo
OTIPEJIEJIEHUIO COCTaBa PaMOaKTUBHOrO u3nyueHus. CBoiicTBa
732 anb(da-, 6eTa-, raMMa-u3nydeHus. BiusHue paanoakTHBHOCTH Ha
YKUBBIC OpPTraHU3MBbI
OtkpbeiTHE TIpOTOHA M HeWTpoHa. HykioHHas monens sapa
733 Ieitzenbepra — MBanenko. 3apsan saapa. MaccoBoe 4uCIO spa.
H3oTonbl
Anbda-pacnaa. DNEKTPOHHBIA M MO3UTPOHHBIA OeTa-pacmaj.
734 lNamma-uznyuenue. 3aKoH paJiMOaKTUBHOTO pacmnaaa
DHeprust CBA3M HYKIOHOB B sjpe. SnepHble cuibl. Jledekt
7.3.5
Macchl Sapa
7.3.6 S nepubie peakuuu. JleneHue u CUHTES A1€p
SAnepusiii peakrop. TepmosimepHblii cuHTe3. [Ipobimembr u
7.3.7 MEPCIEKTHUBBI SIAECPHOU HPHEPreTUKHU. DKOJIOTMYECKHUE aCIEKThI

SIIEPHOM SHEPreTUKH




7.3.8

7.3.9

DJleMeHTapHbIe YaCTHIIBI. OTKpbITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
TexHudeckue yCTpOMCTBA: JO3MMETpP, Kamepa DBuibcoHa,

SIIEPHBIN peakTop, aToMHas 6omOa

7.3.10

8.1

[Ipaktuueckue pabotel. MccnemoBanue TpekoB dvactull (1O

TOTOBBIM (poTOrpadusim)
SJIEMEHTHBI ACTPO®U3UKU

Bun 3Bé3nnoro Heba. Co3Be3ausi, spKkue 3BE3/bI, MIAHETHI, HX

BHUAMMOC IBMXKCHUC

8.2

8.3
8.4

8.5

8.6

Conneuynas cucrema. Ilmanersl 3eMHO#M rpynnbl. [linaneTsi-
TUTaHTBhl U MX CIIYTHHKH, KapJUKOBBIE IUIaHETHl. Maible Tena

ConHeyHO! cuCTEMBI
Comnnne, ¢potocdepa u atmochepa. ComHedHass aKTUBHOCTh
Nctounuk sneprun CosHua u 3B€371

3Bé3I[I)I, HUX OCHOBHBIC XAapaKTCPUCTUKH: MacCCa, CBCTUMOCTD,
panuyc,  TeMmieparypa, UX  B3aUMOCBs3b.  Jlmarpamma
«CTIEKTPATBHBIA  KJIACC — CBETUMOCTHY». 3BE3/BI  TJIABHOU
MOCTIEIOBATEIBbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIst

3BE3/] ITIaBHOMH MOCIEN0BATEILHOCTH

Buyrpennee crpoerue 38&31. COBpeMeHHbIE MIPEICTABICHHS O

MPOUCXOXKIACHUHN U 5BOJIIOINA COJ'IHI_Ia U 3BE3]. OTanbl KU3HU 3BE3]

8.7

Mneunsiii [Iyte — nHama [Mamaktuka. CrnupalibHas CTpyKTypa
lNanaxtuku, pacnpenenenue 38€31, raza u npuid. [lonoxenne u
newkenne Comuna B [amaktuke. Ilnockas u chepudeckas

noAcHUcTeMEI 1" ajlakTHKU

8.8

8.9

Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPHI B

AApax rajJakKTHK

Bcenennas. Pacmmpenue  Bceenennoil.  3akon  Xa0O0:na.
Paz6eranue ramaktuk. Bo3zpact u paguyc BcenenHoi, Teopust
bonpmoro  B3peiBa. Mognens  «ropsuer  BceneHHOW».

PennkroBoe nznyuenue

8.10

Macmtabnass ~ cTpykrypa  Bcemennoil.  MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUU




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

» ®usuka. 10 knacc. Mskumes I'.51., byxosues b.b., Corckuit H.H.; nox penakiuei
[TapdentbeBoit H.A. Akinoneprnoe obmectBo «M3natenscTBo «IIpocBemnieHue»
» ®usuka. 11 knace. Maxumes I'.4., byxosues b.b., Yapyrun B.M.; noa pepakuuei

[TapdentbeBoit H.A. Akinoneprnoe obmectBo «M3natenscTBo «IIpocBemnieHue»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Topran mHOOPMAITMOHHO-METOAMYECKON Mo IepKKH mojb3oBareneidi OI'MC «Mos mikomnay






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 74622892844150726796523337175507594912532816917
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