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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHMM M TpeOOBaHUM K pe3yjibTaTaM OCBOEHHUS
OCHOBHOM 00pa3oBaTenbHOM nporpamMmsl, ipeacTtaBieHHbIx B PI'OC COO, a Takxke
c yu€roM eneparbHOM pabodeil mporpamMmbl BocnuTaHus W Konmenmmu
npenojaBaHus yueOHoro npeaMera «dusmka» B 00pa30BaTEbHBIX OpraHU3alUsIX
Poccuiickoii @enepanuu, peaqu3yomux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpeaensieT 00s3aTeNbHOE NPEIMETHOE COIEP )KAHNUE,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YYEHUSI TEM U Pa3/IeoB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM  y4eOHOTO TMpoIecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydaromIUXCsl.
[IporpamMma 1o ¢u3uke AaéT MNpencTaBiICHHE O LEISAX, COAEpNKaHMM, OOIIeH
CTpaTrernd OOy4YeHHs,, BOCIHMTAaHUS M PAa3BUTHS OOYydYaIOLIUXCS CpPEICTBAMU
yueOHoro npenmMera «Du3nkay Ha yriryoJIEHHOM ypOBHE.

N3yuyenue kypca ¢Gu3uKdA yriayOnaEHHOTO YPOBHSI TO3BOJISIET pPEaqn30BaTh
3a/1auu MPOQPECCUOHATILHON OpPHEHTAIMH, HAIIPABJICHO HAa CO3JaHHUE YCJIOBUN IS
OPOSIBIICHUSI CBOUX MHTEJUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jaromumcsi, KOTOpblE HEOOXOIUMBI JUIsl TPOAODKEHHs 0Opa3oBaHMs B
opraHuzanusx npodecCHOHAILHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KCHEPHBIM CIEIIUATBLHOCTSIM.

B nmporpamme no ¢pusuke onpenensoTcs IaHUPyeMble pe3yIbTaThl OCBOEHUS
Kypca (U3MKH Ha YpPOBHE cCpeaHero oOmero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpelMeTHbIe, TNpeaMeTHbie (Ha  yriyOnéHHoMm  ypoBHe).  HayuHo-
METOJIOJIOTUYECKON OCHOBOW JJisi pa3pabOTKM TpeOOBaHUW K JUYHOCTHBIM,
METanpeMETHBIM M MPEIMETHBIM pe3yjbTaTaM OO0YyYaloIIUXCs, OCBOMBIIUX
nporpaMmy 1o (pu3uke Ha ypoBHE CPEIHET0 0011ero 00pa3oBaHus Ha Yri1y0I€HHOM
YPOBHE, SIBJIIETCS CUCTEMHO-AEATEIIBHOCTHBIN MOAXO.

[Iporpamma no pusuke BKITIOYALT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHSI Kypca (PU3UKHU Ha yriyOJIEHHOM YPOBHE,
B TOM YHKCJI€ PEIMETHBIE PE3YyIbTaThl MO ToJaM O0y4YEeHHUS;

conepkanue yueoHoro npeamera «duszuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3nKe HMEET NPUMEPHBIN XapakTep W MOXKET OBITh
UCIOJIb30BaHa YUUTENSIMU (PU3HUKU JJIsI COCTABIEHUSI CBOMX PA0OUYUX MPOrPaMM.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIEH U
NPEAOCTABISIET BO3MOXKHOCTH JIJI1  pEaU3aluu  Pa3IUYHbIX METOANMYECKUX
NOJIXOJI0B K NPENoJaBaHUI0 (UM3MKKA Ha YIIIyOJEHHOM YpOBHE MpPHU YCIOBHUH
coxpaHeHus1 0043aTeIbHON YaCTH COJIEp KaHUs Kypca.

du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHAaX MPHUPOIbI, BHICTYMAas B
KauyecTBE y4eOHOTo MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY



3HaHMUI 00 okpyskaromieMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIIU
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB U SIBIICHUW, H3y4aeMbIX XUMHUEH, OHOIOTHEH,
bu3nueckor reorpadueld W acTpoHoMmueid. Mcmonb3oBaHME W aKTUBHOC
OpUMEHEHUE (U3MYECKUX 3HAHU ONpEeAenIo XapakTep U OypHOE pa3BUTHE
pa3HOO0pa3HBIX TEXHOJOT Ui B chepe IHEPTreTUKH, TPAHCTIOPTA, OCBOEHUSI KOCMOCA,
MOJTyYEHHsI HOBBIX MAaTEpPHUANOB C 3aJlaHHBIMH CBoicTBamu. M3yuenue Qusuku
BHOCUT OCHOBHOUW BKJaJ B (pOPMHUpPOBAHWE €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa
oOyuaroiiierocsi, B opMHUpPOBaHUE YMEHUN MPUMEHSTh HAYUYHBIA METO/I MTO3HAHUS
IIPY BBIMOJIHEHUU UMY Y4EOHBIX UCCIIEIOBAHUA.

B ocHOBY Kypca ¢pu3uKu Ha YpOBHE CpeHero oomiero oopa3oBaHus MOJI0KEH
pAI uaeh, KOTOpbIe MOXKHO pacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEM KypC SBISETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (hU3UKH.

Hoea zenepanuzayuu. B cooTBETCTBUM C HEW Marepuan Kypca (QU3MKU
o0beAMHEH BOKPYr (u3Myeckux Teopui. Beaymum B Kypce sBisSeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoea zymanumapuszayuu. EE peanuzanus NOpeAnoNara€T HMCIOJIb30BAHUE
T'YyMaHUTAPHOTO TMOTEHIHAIa (PU3HMYECKONW HAyKH, OCMBICICHHUE CBSI3U Pa3BUTHUSA
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
¥ DKOJIOTHYECKUMU TIPOOIeMaMH.

Hoea npuknaonou nanpaeiennocmu. Kypc pusuku yriry0iE€HHOTO ypOBHS
IpeArnoiaraeT 3HaKOMCTBO C IITUPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMYECKUX
IIPUIOKEHUM M3YyYEHHBIX TEOpUU M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIMX TMPEACTABICHUN M COBPEMEHHBIC TEXHUYECKHE YCTPONCTBA, U
TEXHOJIOTUH.

Hoea Ixonozuzayuu peanusyercsi MNOCPEACTBOM BBEIAEHUS DIIEMEHTOB
CoNlep KaHMs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHbl C PA3BUTHEM TEXHHKUW U TEXHOJOTHM, a TaKXe OOCYXKIIEHUS
npo0JieM palMoOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTMYECKOW O€30IaCHOCTH.

OcBoeHue coaepkanusi MporpaMMbl Mo GU3HKE TOKHO ObITH IOCTPOSHO Ha
NPHUHIMIIAX CUCTEMHO-ACATEIHbHOCTHOTO Moaxoaa. Jns dusuku peanusanus 3TUx
NIPUHIIUIIOB 0a3UPyeTCs HA MCIIOIh30BAHUH CAMOCTOSATEIHLHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBYyroIIero ¢akropa ydeOHoro mpouecca. st yriyoiéHHOTO
YPOBHSI — D3TO CHUCTEMA CAMOCTOATEIIBHOTO YYEHHYECKOIO0 HKCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAIbHBIC YUYCHUYECKHE OMbBITHI TMPU HM3YYCHHH HOBOTO
MaTepuaia, 1abopatopHbie pabOThl M pabOTH pakTUKyMa. [Ipu 3TOM BO3MOMXKHBI



JIBa crioco0ba peanu3anuu GU3nYecKoro npakTukyma. B mepBom ciydyae npakTUKym
npoBoautcs 6o B koHIe 10 u 11 kmaccoB, nu0O0 mMocjae MEepBOro M BTOPOTO
HOJIYroJui B Ka)/J10M M3 3THUX KiaccoB. BTopoil cnocod — 310 uHTerpanus pador
NpaKTHKyMa B CHUCTEMY JIaDOpaTOPHBIX pabOT, KOTOpbIE MPOBOISATCS B IMPOILECCE
uzydyenust paszaena (temsl). [Ipu sTom mox paboTramu MpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIBHOE ~ UCCIIEJJOBAHME, KOTOPOE IMPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOro, 0000IMIEHHOTO BHUIa 0€3 MOIIaroBOi MHCTPYKIIUH.

B nmporpamme 1o (@u3Mke cuUcTeMa YYEHHYECKOIO SKCIEPUMEHTA,
71a00paTOpHBIX padOT M MPAKTUKyMa MPEICTaBlI€HA €IUWHBIM IepedyHeM. Bbrioop
TEMaTUKU JJI1 3TUX BHUJIOB YUYEHHYECKUX IPAKTUYECKUX PaOOT OCYLIECTBISETCS
y4acTHHUKaMHU 00pa30BaTENIbHOIO Mpoliecca UCX01sd U3 0COOEHHOCTEN MOYypOUYHOTO
IUIAHUPOBAaHUA W OCHalleHus kaOuHera ¢(usuku. Ilpum sToM oOecneunBaercs
OBJIaJICHUE OOYYaIOIUMHUCS YMEHUSMHU TPOBOAUTH TNpPsSIMble M KOCBEHHBIE
U3MEPEHUs], HUCCIIEOBaHMUsI 3aBUCUMOCTEN (U3NYECKUX BEJIMYMH U MOCTAHOBKY
OIIBITOB IO MPOBEPKE NPETI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE YAENISIETCs pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3a/1a4.
IIpu 3TOM [U1 pacy€THBIX 3a7a4 MPUOPUTETOM SABIISIIOTCS 3aa4U C IBHO 3aJaHHOU
U HESIBHO 33JJaHHON (PU3UUECKON MOJENBIO, MO3BOJISIIOIINE IPUMEHATh U3YYEHHbIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjliena Kypca, TaKk U UHTETpUpYs
NpUMEHEHUE 3HAHUM U3 pa3HbIX pa3aenoB. /s KaueCTBEHHBIX 3a7]a4 IPUOPUTETOM
ABJISIIOTCSL  3aJlaHds  Ha OOBSCHEHUE/TIPEJCKAa3aHue MNpPOTEeKaHUs (U3MUECKUX
SBJICHUN U IMPOLIECCOB B OKPYXAIOLIEH JKU3HM, TpeOyrolre BblOOpa Gpu3nueckon
MOJIENHN ISl CUTYallUH MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ TpedoBanusimu @I'OC COO k maTepuasbHO-TEXHUYECKOMY
o0ecrieyeHuto yuebHoro npouecca Kypc pusuku yriy0a€HHOro ypoBHs Ha ypOBHE
cpefHero oOuiero oOpa3oBaHUS JIOJKEH H3Yy4aTbCsd B YCJIOBUSAX MPEIMETHOTO
kabuHera. B kaOuHere ¢u3MKH AOMKHO OBITH HEOOXOAUMOE J1a0OpaTOpHOE
o0opyaoBaHUE JIJIs BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (U3HKE YYEHUUECKUX
OTIBITOB, TAOOPATOPHBIX PAOOT U PabOT MPAKTHUKyMa, a TAKXKEe IEMOHCTPALIMOHHOE
obopytoBaHuE.

JlemoHCTpanmonHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTaHOBKY
NEPEUYNCIECHHBIX B IporpaMme 1O (U3MKE KIHOYEBBIX JEMOHCTpALUN IS
UCCIIEZIOBAHNSA  M3YyYaeMbIX SBJIEHMH U  TPOLECCOB, OMIUPUYECKUX U
(GyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYCHMUECKHUX TMPAKTUYECKUX padoT
(GopMupyeTcsi B BHUJIE€ TEMaTHUYECKMX KOMIUIEKTOB M OOECHEUMBAETCA B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUIEKThI
71a00paTOpHOTO O0OPYJIOBAaHUS JIOJKHBI OBITh IMOCTPOEHBI HA KOMILIEKCHOM



WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIC IIM(PPOBBIX JabopaTopuid.

OCHOBHBIMU LENIAMH U3y4eHUS (PU3HUKHU B 0011eM 00pa30BAHUHU SIBIISIFOTCSA:

dopMupoBaHuE HHTEpeca W CTPEMJICHHMS OOYYaromMXCs K HaydYHOMY
W3YYCHHUIO TIPUPONBI, pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHHUE
UCCJICIOBATEIBCKOT'0 OTHOIICHUS K OKPY KAIOIUM SIBJICHUSIM;

dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3y4EeHUS OCHOB
CTPOEHUS MaTepUH U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHrue YMEHUN OOBSCHATH SBJICHHUS C UCIIOIB30BAHUEM (PU3HUYCCKUX
3HAHWH ¥ HAYIHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEICTABICHUNH O pONMM (PU3UKH I PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYHBIX chepax Oymymiei
npodecCHOHaTbHON  ACSITENIBHOCTH, CBS3aHHBIX C (U3HMKOW, TIOJATOTOBKA K
JanbHEHIIeMy 00y4YeHHUIO B 3TOM HATPaBIICHUH.

JlocTikeHre 3TuX Iefeid oOecreunBaeTcsl pelleHueM CIeAYIOIMMX 3a/1ad B
nporecce 3y4eHus Kypca GU3UKu Ha YPOBHE CPETHEro 001ero oopa3oBaHus:

OPUOOPETEHHE CUCTEMBI 3HAHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYISApHYH  (pu3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMuUpOBaHNE YMEHHI IPUMEHSITh TCOPETHUCCKUE 3HAHUS JJIsT OOBSICHEHUS
bu3nUecKNX SIBICHUN B TPUPOAE W JUIS TPHHITHS TPAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHOM YKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C SBHO 33JJaHHON (PU3HUYECKO
MOJIETIBI0, 3aJlay, TMOAPa3yMEBAIONIUX CAMOCTOSTEIbHOE CO3/JaHue (U3uIecKoit
MOJICTIH, aJCKBATHOW YCIIOBHSIM 3aJladyd, B TOM 4YHCIIC 3aJa4 HWHKEHEPHOTO
XapakTepa;

NOHMMaHWEe (PU3NYECKUX OCHOB M TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOKMCTB ¥ TEXHOJIOTUIECKUX TPOIIECCOB, MX BIUSHUAS HA OKPYKAIOITYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIIBHOTO TUTAHHPOBAHUS M IPOBEICHUS
¢u3nueckuX OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHperanuu  UHbOpMaIuy,
OTIpEIENICHHSI IOCTOBEPHOCTHU MOJIYYEHHOTO Pe3ysIbTaTa;

CO3/IaHUE YCJIOBHUM IS PA3BUTHS YMEHUW NPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOM JEATEIbHOCTH;

pa3BuTHE MHTEpeca K chepam npodeccruoHaANbHON ACSITEIIBHOCTH, CBI3aHHON
¢ GUBHKOIA.



B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIA YypPOBEHb
u3ydeHus: y4yeOHoro nmnpeamera «®du3zuka» Ha YpPOBHE CpEIHEro O0OIlero
oOpa3oBaHusl BbBIOMpaeTcsi O0O0YYalOIUMUCA, IUIAHUPYIOIUMH TPOJOJIKEHUE
0o0pa30BaHus MO CHEUATBHOCTIM (QU3HKO-TEXHUYECKOTO PO,

Ha uzyuenue puzuku (yrinyOnEéHHBIA ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 yacoB B HEZIEIIO).

[Ipennaraempiii B mporpamMme mo (U3MKE TMepeyeHb Ja0OpaTOpHBIX W
NPAKTUYECKUX padOT SABIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JEJAeT BBIOOP
NPOBE/ICHUs JIA0OpaTOPHBIX PAOOT U ONBITOB C Y4YETOM HHIUBUYAIbHBIX
0COOEHHOCTEH 00yJaromuxCsl.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3nen 1. Hay4uHblili MeTOA MO3HAHNMS NIPUPO/BI.

®uszrka — pyHIaMeHTallbHAsg HayKa o npupoje. HayuHslilt MeTo/ mo3HaHus u
METO/Ibl UCCIEOBAHUS (PU3NUECKUX SBJICHUI.

DKCIepUMEHT U TeopHsl B Ipolecce Mo3HaHus npupozasl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoOsl  u3MmepeHuss (GU3MYECKUX BEIUYMH (AHAJOTOBBIE M LUQPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  (U3MYECKUX  BEIMYMH  (aOCOMIOTHAsA W
OTHOCHUTEJIbHASA).

MopaenupoBanue (pU3NYECKUX SIBJICHUNM M MPOLECCOB (MaTepHuaabHas TOUKA,
a0COJIIOTHO TBEPIOE TENO, UACaIbHAs )KUAKOCTb, UICAJIbHBIN Ia3, TOUSUHBIH 3apsin).
I'mnore3a. ®u3nvecknil 3aK0H, TPAHULIBI €0 MPUMEHUMOCTH. PU3HUECKAS] TEOPHS.

Ponb u mMecTto Qu3nku B (GOpMHUPOBAHMU COBPEMEHHOM HAy4YHOM KapTHHBI
MUPA, B IPAKTUYECKON JEATEINBHOCTH JIFOIEH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

W3mepenne cuiibl TOKa U HANPSKEHUSA B LIENH TOCTOSTHHOTO TOKA MPY OMOIITU
AHAJIOTOBBIX M LIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LU@poBoi snadboparopueit no ¢uszuke. [Ipumepsl uzmMepeHus
(¢u3nyecKuX BETUUHUH MIPU TOMOILIY KOMITbIOTEPHBIX JATYUKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe nBrxkeHHE. OTHOCHTEIBHOCTh MEXAaHHUYECKOTO JBUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHHUKHU.

Panuyc-BekTop MarepuasbHONl TOYKHM, €ro MPOEKIUH HAa OCU CUCTEMBI
KoopauHaTt. Tpaekropus.

ITepemernienne, CKOpoCTh (CpemHssE CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOpPEHHE MaTepHAIbHOM TOYKH, MX MPOEKLUWH Ha OCH CUCTEMbI KOOPJMHAT.
CrnoxeHue nepemMerieHui 1 CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NIPSIMOJIMHENHOE JBIKEHUE. 3aBUCUMOCTD
KOOpPJMHAT, CKOPOCTH, YCKOPEHHS M ITyTH MAaTepUaIbHOM TOUYKH OT BPEMEHU U UX
rpaduku.

CBobOomHOe mMmajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOr0 MOJl YIJIOM K TOPH30HTY. 3aBUCHUMOCTh KOOPJAMHAT, CKOPOCTH U
YCKOpPEHUS] MaTepUaIbHON TOYKH OT BPEMEHH U UX IpaduKH.



KpuBonuneitnoe  nBuxkeHue. J[BukeHHE MaTepualbHOW TOYKH  TIO
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepumon m vacrora oOpauieHus.
[lenTpocTpeMuTenbHOe (HOPMaIbHOE), KacaTeIbHOE (TaHIME€HIIMAIBLHOE) U MOJHOE
YCKOpPEHHE MAaTepUAIbHON TOUKH.

TexHu4yeckue yCTPOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIUAOMETP,
JNBUKECHHE CHAPSIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpE1ayr, CKOPOCTHBIE
JTUQTHI.

Hemoncmpauyuu.

Mopnenb cucTeMbl OTCUETA, WIUTIOCTpAIMsl KMHEMAaTUYECKUX XapaKTEPUCTHK
JBHKCHHS.

CriocoObI ucciieIoBaHUs IBUKEHUN.

NnnrocTpanys npeaenbHoro nepexoia i U3MEpEeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM ITPOCTPAHCTBE.

HaGntonenne naBwkeHus Tena, OPOIIEHHOTO TMOJ yIiOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy npH IBHKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEMN IBUKEHHUS OJHOTO U TOTO K€ Tella
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nadvopamopmusie padomel, npaKkmuKkym.

N3yueHne HEpaBHOMEPHOIO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpPOCTH.

N3Mepenue yckopeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBHKECHUM.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHus  (PEKOMEHI0BAHO
UCITI0JIb30BaHue 1U(POBOI Ta00paTOpun).

N3yuyenue nBmkeHus Temna, OpomeHHOoro ropu3oHTalbHO. [IpoBepka rumoTesb
0 MOpAMOW MNPONOPUUOHAIBHOW 3aBUCHMOCTHM MEXKIY HNAIbHOCTBIO MONETA U
HAYJIbHOW CKOPOCTBIO TEJIA.

N3yueHne IBWKEHHUS Tella MO OKPYKHOCTH C IOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Teproia oOpalieHusi KOHUMYEeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuka.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otrcu€ra. [IpuHinun
oTHocuTeNnbHOCTH [anmwies. HeuHeprmanbHble CUCTEMBI OTCUETa (OmNpescsicHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3uiyu Cuil.

Bropoit 3akon HproToHa 1151 MaTepruanbHON TOYKHU.

Tperuii 3ak0H Hbpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OJKBUBAJIEHTHOCTh TI'PAaBUTAMOHHON H
MHEPTHON MacCCHI.

Cuia TsKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOIHOTO MaJIEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi mupoThl. JIBrkeHrne HeOeCHBIX Tel
U ux cnyTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckast CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Ttenma, aBmxyiierocs ¢
YCKOPEHUEM.

Cuina tpenus. Cyxoe Tpenne. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHMUS ITIOKOS.
Koaddumment tpenus. Cuna conpoTUBICHUS TIPU JBUKEHUU TeJla B )KUIKOCTH WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKECHHS.

Hasnenue. ['mapocratuueckoe nasienue. Cuna Apxumena.

TexHu4ecKkre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: MOJIIINUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBrkeHus Tell B MHEPIMAIBHBIX U HEMHEPIIUAIbHBIX CUCTEMAaX
OTCU€Ta.

[TpuHLIMIT OTHOCUTENBHOCTH.

Kauenne naByX UWIMHAPOB WM MIAPOB PA3HOM MaCChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEMHEPIIMATBbHOW CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJAEHCTBYIONIEH TPUIIOKEHHBIX K TENY CUJI C POU3BEACHUEM
MacChl T€JIa HA €r0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOSHUKAIOIIUX B PE3YIbTATE B3AaUMOICUCTBHS TEI.

HN3mepenune macce no B3auMOIEHUCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJEHUH.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nadopamopnsie padomul, npaKmMuKym.

N3mepenne paBHOJAEHCTBYIONIEH CHJI TIPHU JABMKEHUHM OpyCKa MO HAKIOHHOM
IJIOCKOCTH.

[IpoBepka rurmoTe3bl O HE3aBUCUMOCTH BPEMEHU JBMKEHUS Opycka II0
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSHUE OT €r0 MaCCHI.



HccnenoBanne 3aBUCHMOCTH CWJI YNIPYTOCTH, BO3HMKAIOIIUX B NPYKUHE U
pPE3HOBOM 00pasIie, OT ux JaehopMaluu.

N3yueHne NBUKEHHSI CUCTEMBI TEN, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON 4Yepes
NETKuit OJIOK.

N3mepenue koadduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBucuMOocTH Frp(N).

UccnenoBanue nBrkeHHsi OpycKka MO0 HAKIOHHOW TIOCKOCTH C TEPEMEHHBIM
KO3 PUIIEHTOM TpEHUSI.

N3ydeHnne nBUKEHUA Ipy3a HA BALY C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomotHo TBEpmoe Teno. IlocTynmaTenbHoe M BpamiaTeIbHOE JIBHXKCHHE
TBEPAOro Teima. MOMEHT CWiIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuisbl.
CrioxxeHue cuil, IPUWIOKEHHBIX K TBEpIoMy Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TEIA.

YcroitunBoe, HeyCTOHYMBOE, Oe3pa3IMuHOe PaBHOBECHE.

TexHuYecKkne yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCH: KPOHIITEWH,
CTPOMUTEIBHBIN KPaH, peIETYAThIE KOHCTPYKLIUHU.

Jemoncmpayuu.

VY ci10BUSL paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

UccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOIIErO0 OCh
BpAILICHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTHA TBEPAOIO TEJIA, UMEIOLIEr0 IUIOIIA/b OIIOPBI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmmynbc MaTepruanibHON TOYKH, CUCTEMBI MaTEpUAIBHBIX TOYEK. L[eHTp Macc
CHUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbce cuitbl 1 ”3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MomMeHT umIynbca MaTepUalIbHOM TOUYKM. [IpeacraBieHue O COXpaHEHUHU
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJIAX.

Pabora cunel Ha MajgoM W Ha KOHEUHOM IepeMemieHuH. [paduyeckoe
peACTaBIE€HUE Pa0OThI CHUIIBI.

MOoOIIIHOCTb CHUIIBI.

Kunernueckass »Heprusi mMaTepualibHOW TOUKH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU SJHEPTUU MAaTEPUATTbHON TOUYKH.



[ToreHunanbHble W HENOTEHIMANbHbIC CUJIbl. [loTeHIManbHast >HEprus.
[ToreHunanbHast 3HEpTHst ynpyro aeopMUPOBAHHON MpYykUHBI. [loTeHIMaNbHAs
SHEPrus Tejla B OJJHOPOJIHOM I'PaBUTALMOHHOM noJie. [loTeHnmanpHas sHeprus Teina
B TI'PAaBUTALIMOHHOM IIOJIE OJHOPOJIHOrO Inapa (BHYTpU W BHE Miapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIUATIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHHSI MEXaHUYECKOUN SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHne bepHymam s MOEaNbHOM >KUAKOCTH KAakK CJIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU SHEPTUH.

TexHu4yeckre yCcTpoucTBa M TEXHOJIOTMYECKHE MPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIA MTUCTOJET, TUPOCKOM, GUTYpHOE KaTaHUE HAa KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BMKEHME.

H3mepenune MOITHOCTH CHJIBL.

N3MeHeHue Hepruu Tefa Mpu COBEPIICHUN PaOOTHI.

B3anmMHble mnpeBpalieHus KMHETHUYECKONM WM TMOTEHUHAIBHOW SHEPruil IpH
JEACTBUU HA TEJIO CHUJIbI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEepruu mpu CBOOOTHOM MaICHUU.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3MepeHne nMmnyibca Tea o TOpMO3HOMY ITYTH.

N3mepenne cumbl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOMIIS ¥ MOIITHOCTHU CHITBI
TATH.

CpaBHeHHE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM CHUJIBI.

HccnenoBanre coxpaHEeHHs] UMITYJIbCA MTPU YIPYTOM B3aUMOJAECHCTBHH.

N3mepenne KHHETUYECKOW Y3HEPTUM TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON YHEPrUU MPYKUHBI ¢ PaOOTOM CHUJIBI
TPEHUSI.

Omnpenenenne pabOThl CWJIBI TPEHHS TPH JIBIKCHHH Tella MO0 HAKIOHHOM
IJIOCKOCTH.

Pazgea 3. MoaekyasipHas Gu3nKa U TEPpMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OcHOBHbBIE TOJOXKEHUSI MOJIEKyJsipHO-KuHeTnueckoi Teopun (MKT), wux
ombITHOE 0OocHOBanwme. [{uddysus. bpoyHoBCckoe nBIKeHME. XapaKTep ABUKCHUS
Y B3aMMOJICMCTBUS YACTHUI] BemiecTBa. MoOJENn CTPOCHUSA Ta30B, KUIAKOCTEU M
TBEPABIX Te U 00BICHEHHE CBOWMCTB BEUIECTBA HA OCHOBE 3TUX Mojesel. Macca u
pa3mepsl Mosiekyn (atomoB). KonnyecTBo BemectBa. [loctosinnas ABoraspo.



TemoBoe paBHOBecue. Temmeparypa u crmocoObl €€ u3mepenus. lllkana
temneparyp Llenbcusi.

Mopenb uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU: YACTHUIBI
rasa JBMXKYTCSI XaOTUYECKHU U HE B3aUMOJECUCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. AOconoTHas
Temneparypa (mkana temnepatryp KensBuna). 3akon JlanmbroHa. M3omporeccsl B
UJCaIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BeliecTBa. [ padudeckoe
[PEe/ICTaBIEHUE U30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBs3p MEXAy [JaBICHUEM M CPENHEM  KUHETHYECKOW  DJHEpPrueu
MOCTYIATEIBHOTO TEIJIOBOIO JBMXKEHUS MOJIEKYJ HIealbHOro ra3za (OCHOBHOE
ypaBHEHHUE MOJIEKYISIPHO-KMHETHUYECKON TEOPUH HI€aTHLHOTO Ta3a).

CBs13b a0CONIOTHON TEMITEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPETHEH
KUHETUYECKOW YHEPrUer MOCTYNATENbHOr0 TEIUIOBOrO JBUKEHUS €€ YaCTHII.

TexHu4ecKkre YCTpPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: TEPMOMETP,
OGapomeTp, MoydeHue HaHOMaTEepPUaJoB.

Jemoncmpayuu.

Mopenu 1BUKEHUS YaCTHIL] BEMIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuceio peasbHOro OpOyHOBCKOT'O TBUKECHHSL.

Huddy3us xuaKocTen.

Moguens onbita llITepha.

[IputskeHre MOJIEKYII.

Mopaenu KpuCTaININUECKUX PEIIETOK.

Habntonenue u nccieoBaHue U30IpoLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKyM.

HUccnepoBanne mponecca yCTAHOBIEHUS TEIUIOBOTO PABHOBECHS IPH
TEIUIO0OMEHE MEXTY TOPSYEH M XOJIOTHOU BOJIOM.

N3yyenune wu30TepMUYECKOro mpouecca (PEeKOMEHJO0BAaHO HCIOJIb30BaHUE
1udpoBoi 1a60paTopun).

N3ydenne n30xXopHOro mnpouecca.

N3yuenne n306apHOro mnpoiecca.

[IpoBepka ypaBHEHUsI COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonnnamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JIA
TEPMOJMHAMHUYECKOW CUCTEMBI. BHENTHNE U BHYTpeHHHUE MapameTpshl. [lapamerpsl

TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUYCHHSI BETUYNH, ONIMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHamuku. CaMonpoU3BONbHAA — pelaKcalus
TEPMOANHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.



Mogene uaeanbHOrO ra3a B TEPMOAMHAMUKE — CHCTEMA YpaBHEHUU:
ypaBHeHue MenneneeBa—KnanelipoHa u BbIpaX€HUE JJii BHYTPEHHEW SHEPrUu.
VYcnoBus NPUMEHUMOCTH 3TOM MOJIENIN: HU3Kas KOHUEHTPALUs YaCTHUIl, BHICOKHE
TeMIiepatrypsl. BeipaxkeHue AJisi BHyTpEHHENH SHEPrUu OJHOATOMHOTO UACAIbHOTO
rasa.

KBa3ucrarnueckue u HeCTaTUYECKUE TTPOLIECCHI.

DneMeHTapHas paboTa B TepMoAnHaMuKe. Berurcienue paboTsl o rpaduky
npoiiecca Ha PpV-auarpamme.

Temonepenaya  kak  cnoco0 — M3MEHEHUS  BHYTPEHHEH  SHEpPruu
TEPMOJIMHAMUYECKOH  cuUCTeMbl 0e3  coBepuieHusi padothl.  KouBekius,
TEIUIONIPOBOIHOCTD, U3ITyYEHHUE.

KomnuectBo Temnorel. Tenmnmo€éMKOCTh Tenma. YAelnbHas W MOJSpHas
TEIUIOEMKOCTU BEILIECTBA. YpaBHeHUEe Maiiepa. YaenpHass TeIioTa CropaHus
ToriuBa. Pacu€r konmuyecTBa TEIUIOTHI TpH  Temonepenave. [lonstue 00
aauabaTHOM IIporiecce.

[TepBrIit 3aK0H TepMOIMHAMUKA. BHyTpeHHss1 sHeprus. KonnyecTBo TenaoTsl
U paboTa Kak Mephl U3MEHEHHsS BHYTPEHHEH SHEPruu TEePMOAMHAMHYECKOUN
CUCTEMBL.

BTtopoii 3ak0H TepMOJMHAMUKH /1J1SI pPABHOBECHBIX MTPOILIECCOB: YE€PE3 3aIaHHOE
PAaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOJUT €AUHCTBEHHAS
aguabaTta. AGCoNoTHas TeMmneparypa.

BTtopoii 3aK0OH TEpMOIMHAMUKHU 17151 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO
nepenaTh TeIUIOTYy OT 0oJiee XOJIOAHOro Tena K 6os1ee HarpeToMy 0e3 KOMIIEHCAIluU
(Knaysuyc). HeoOpatumMocTh IPUPOIHBIX MPOIIECCOB.

[Tpunnune! necteus TermioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KITJI. [uki Kapno.

DKOJIOTUYECKHE ACTEKTHl UCIOJIb30BAHUS TEIUIOBBIX ABUratenei. TeminoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuueckue ycTpoilcTBAa M TEXHOJOTMUECKHE IPOLECCHl: XOJOIMUIIbHUK,
KOHJUITMOHEP, NU3CIbHBIA M KapOIOpaTOpHBIA JBUTATENH, IMapoBas TypOWHA,
MOJIyYEHUE CBEPXHM3KUX TEeMIEepaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTHIIM3ALUsl OMOOPTaHUYECKOrO TOIJIMBA JJIs
BBIPAOOTKHU «TEIIOBON» U 3JIEKTPOIHEPIUH.

Jemoncmpayuu.

W3meHenune Temneparypsl Ipu ainadaTHYecKOM PACIIUPEHUU.

BozaymHoe orauso.

CpaBHeHUE yAENIbHBIX TEITIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHHSI BHYTPEHHEH SHEPTUH.

HccnenoBanue aquabaTHOTo mpoiiecca.



KomnbrorepHble MOAEIM TEIJIOBBIX JBUTATEIECH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomol, npaKkmuKym.

N3mepeHue yaenbHOl TEMI0EMKOCTH.

HccnenoBanne nponecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aqnadaTHOro npouecca.

N3yueHne B3aMMOCBS3M DHEPTHUM MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBHS U
TEMIIEPATYPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnibie cocmoanus eeuyecmea. Dazogvie nepexoow.

[TapooOpa3zoBanue 1 koHieHcalus. Micnapenue u kuneHue. Y ieabHast TerioTa
napooOpa3oBaHMUs.

Hacpimienusle u  HenachleHHble mapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH Y IABJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTH OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT JIABJICHUS B
KUJKOCTH.

Bnaxxnocts Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIIAKHOCTb.

TBépnoe teno. Kpucrannuueckue u amopdubie Tena. AHU3OTPOIHS CBOMCTB
KpuctayyioB. [lnmaBiieHMe W KpucTaim3auus. YJIelabHas TEIUIOTA IUIABJIECHUS.
CyO6numarnus.

Hedbopmammu TBEpHOTO Tena. Pactsokenne u cxxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmarmii.

TerioBoe pacuiupeHue KUAKOCTEH U TBEPHABIX Tel, 00bEMHOE U JHHEIHOE
pacuipenrue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUN YacTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpPrun B a30BbIX MEPEX0OJAX.

YpaBHeHHE TEIIOBOrO OanaHca.

[ToBepxHocTHOoe HaTspKeHHE. KodPhUIIMEHT MOBEPXHOCTHOTO HATSIKEHHUS.
Kanmnspusie sBnenus. JlapiieHne no UCKPUBJIEHHOW MMOBEPXHOCTHIO KUIKOCTH.
®opwmyna Jlannaca.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHME TPOLECCHI:  KUJKHE
KPHUCTAJUIbl, COBPEMEHHBIE MAaTEPHUAJIBI.

Hemoncmpayuu.

TernnoBoe pacipeHue.

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunienune. Kurnienue npy noHM>K€HHOM J1aBJICHHHU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUSL.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanumnsipaslie sBneHusl.

Mopaenv HEHBIOTOHOBCKOMW JKHJIKOCTH.



Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIIIMYECKOTO BENIECTBA.

Bunasr nedopmarimii.

Hab6monerne mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3yueHune 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenune yaenbHON TEIIOTHI TUIABICHUS JIbA.

N3ydeHne CBOMCTB HACBIIICHHBIX ITAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3/yXa M OLIEHKAa MacChl MapoB B
NOMEUIECHUU.

N3mepenne ko3¢ dunreHTa moBepXHOCTHOTO HATSIKCHHMS.

Nsmepenne monyist FOHra.

UccnenoBanure 3aBucuMocTH  Jedopmanuu  pe3nHoBoro odpasma  oT
IIPUWIOKEHHOU K HEMY CHUJIBI.

Pasznen 4. JinekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noJe.

OneKkTpu3aumsi Tell U €€ NPOSIBICHUA. OJJNEKTpUYECKUi 3apsn. JlBa Buna
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKH, [OHMAJIEKTPUKA U  MOJYIPOBOIHHKHU.
DJIeMEHTapHbBIN ANEKTPUUYECKUH 3apsij. 3aKOH COXPAaHEHHUSI AJIEKTPUUECKOT0 3aps/ia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DiekTpuueckoe nose. Ero aeicTBre Ha 3JIEKTPUUECKUE 3apsSbl.

Hanpsok€anocts  anmekTpuueckoro  mosisi.  [IpoOubi  3apsa.  JIuauwm
HANPSHKEHHOCTHU JIEKTPUUECKOro noist. OJHOPOIHOE 3JIEKTPUYECKOE TOJIE.

[ToTeHIMAIBHOCTB 3JIEKTPOCTATHYECKOTO MOJIsl. Pa3HOCTH NMOTEHLMAIOB H
HamnpspbkeHue. [loTeHnmanbHass SHEprus 3apsiaa B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkTpoctaTuyeckoro nois. CBs3b HANPSHKEHHOCTH MOJS U PA3HOCTU
NOTEHIUAJIOB JJI1 3JIEKTPOCTATHYECKOTrO TMojs (KaKk OJHOPOJHOr0, TaK H
HEOJHOPOHOTO).

[TpuHIMI Cynepno3uIuy STEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMepHO 3apspkeHHOM cdepnl. [lome
PAaBHOMEPHO 3apspKEHHOro 1Mo o0béMy Imiapa. Ilome paBHOMEpPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUN HANpsXKEHHOCTH O3THUX TOJEH WU
SKBUITOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM I0JI€. Y CIIOBUE PABHOBECHS 3apsiI0B.

JlnanekTpuku B AIEKTPOCTATUYECKOM  IIOJIE. JlvpnexTpuyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

Konnencarop. DneKTpoEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOIO
KOHJIEHCATOopa.



[TapannenbHOE coenMHEHNE KOHIEHCATOPOB. [locaenoBaTenbHOe COEAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHIEHCaTopa.

JIBI>KEeHME 3apsSKEHHOW YaCTHULIBI B OJHOPOHOM AJIEKTPUUYECKOM TOJIE.

TexHu4eCcKre YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: 3JIEKTPOCKOI,
ANIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3€MIICHHE dJIEKTPONPUOOPOB,
KOH/IeHCcaTOphl, reHepatop Bau ae ['paada.

Hemoncmpauyuu.

Y CTpONCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIaPUKOB.

DIIEKTPUUECKOE TMOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogpens anekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOHUKM B DIIEKTPUYECKOM II0JIE.

DIIeKTpOocTaTUYECKas 3alIuTa.

YCTpOUCTBO M AEUCTBUE KOHJEHCATOPA ITOCTOSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHcaTopa OT IUIOLIAgu
MJIACTUH, PACCTOSHUS MEXTY HUMH U JUICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apsKEHHOT0 KOHAEHCATOPA.

3apsiika U pa3psiika KOHJIEHCAaTopa 4epe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

OueHka cui B3auMOZEHCTBUS 3apsKEHHBIX TEI.

HaGnronenune npeBpallieHrs SHEPTUH 3apsSKEHHOT0 KOHAEHCATOpa B SHEPTUIO
U3JIy4EHUS CBETONAMO/IA.

N3ydenne nporekaHus TOKA B LEMH, COAEPKALIEN KOHIAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIINAJIOB (HampsHKEHUs ) npu
MOCJIEIOBATEIIBHOM COEIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuiecKuii mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBus CyliecTBOBAHUSI MOCTOSHHOTO 3JIEKTPUUECKOro Toka. McTouHuku
toka. Hanpsioxkenue U u DJ1C é.

3akoH OmMa 11 y4acTKa Lenu.

DIIEKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTD COITPOTUBJIEHUS OJHOPOIHOTO
OPOBOJHUKA OT €ro JUIMHbI W IUIOWIAAM IONEPEYHOr0 CEUEHHs. Y JIeTbHOE
CONPOTHBJICHUE BEILECTBA.

[TocnenoBaTenpHOE, MapaJlIeIbHOE, CMENIAHHOE COEAMHEHUE MTPOBOJIHUKOB.
Pacuér pazBeTBn€¢HHBIX AnekTpuueckux menei. [paBuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon [[xoymns—JIenna.



MOIIHOCTh 3JIEKTPUYECKOro TOKa. TergoBas MOIIHOCTh, BbIENseMas Ha
pe3ucTope.

OJ1C u BHyTpEeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1Jis MOJIHOM
(3aMKHYTOM) 3JeKTpuuecKkor uenu. MoOIHOCTh HUCTOYHUMKA Toka. KopoTkoe
3aMbIKaHHE.

KonnencaTop B ienu MOCTOSIHHOTO TOKA.

TexHHueckue yCTpPOMCTBA M TEXHOJIOTMYECKHE NPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK JIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHne cuiibl TOKA U HaIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKAa OT HANPSKEHHS JUIL PE3UCTOpa,
JaMIbl HAKAJIMBAHUS U CBETOIMOAA.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JJIUHBI,
IUIOILAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHUBIIEHHSI IPU MIOCTOSTHHOM
HANPSHKEHUH.

[Ipsamoe uzmepenne DIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOT0 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO COMTPOTUBIICHHUSI.

Croco0bI coemruHeHns UCTOYHUKOB Toka, J/[C Gatapeil.

HccnenoBanre pa3HOCTU NOTEHIMAIOB MEXKIY MOJFOCAMU UCTOYHUKA TOKA OT
CWJIbI TOKA B LIEIH.

Yuenuueckuit skcnepumenm, navopamopnsie padomel, npaKkmuKkym.

HccnenoBanne CMEIAHHOTO COEAMHEHMS] PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHUS TPOBOIHUKOB.

WccnenoBanre 3aBUCHUMOCTHM CWJIBI TOKa OT HAOpsDKEHUS I JIAMITbI
HaKaJIMBaHUS.

VYBenuueHue npejena u3MepeHus amnepmerpa (BoJabTMETpa).

Nsmepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJ[C rambBaHMYECKOro 3J€MEHTa OT BpEeMEHH
IpY KOPOTKOM 3aMBIKAHUH.

HccnenoBanre pa3HOCTU NOTEHIMAIOB MEXKIY MTOJIFOCAMU UCTOYHHKA TOKA OT
CWJIbI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DOnekTpudeckas NPOBOAUMOCTb  Pa3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTH COIPOTUBIICHHUS METAIOB OT
TemuepaTrypsl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKNAN TOK B BakyyMe. CBOKCTBA ANEKTPOHHBIX ITYYKOB.



[TonynpoBogHUKHY. CobOcTBeHHas u npuUMecHast MIPOBOJAUMOCTh
nosyrnpoBoaHuKoB. CBolicTBa P—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B BJEKTPOJIMTAX. DJIEKTPOJUTHYECKAs AUCCOLUALIUA.
DnekTponus. 3akoHsl Dapajies s 3IEKTPOIN3a.

DIIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIN
paspsia. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHu4yeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: Tra3opas3psiaHbIe
JaMIIbl, SJEKTPOHHO-Iy4YeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MNPUOOPHI: AUOI,
TpaH3UCTOpP, (POTOANOI, CBETOMO/, rajbBaHUKA, paUHUPOBAaHUE ME/IU, BHITIJIaBKa
AITIOMUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTH COMPOTUBIICHUSI METAIIJIOB OT TEMIIEPaTyphI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

3akoHsbI asekTponusa Papazes.

HckpoBoii pa3psil U MpOBOJUMOCTb BO31yXa.

CpaBHeHUE POBOAMMOCTH METAIIJIOB U MOJIYIIPOBOAHUKOB.

OHOCTOPOHHSSI TPOBOJIUMOCTH JIHO/IA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Habnronenue aiektponunsa.

N3mepenue 3apsiga 0IHOBAICHTHOTO MOHA.

UccnenoBanre  3aBUCUMOCTH  CONPOTHBJIEHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3HYeCKUl MPAKTHKYM.

Cnoco06s1 u3MepeHus (PU3nIecKuX BEIMUUH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIC U OTHOCUTENIbHBIC TTOTPEITHOCTA U3MEPEHUN (HU3UUYECKUX BEIMYMH.
OneHka rpaHul NOrPEIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUM, HCCIEIOBAaHUN  3aBUCUMOCTEH
bu3nuecknx BENMYMH, TPOBEPKA MPEIJIOKEHHBIX THUMOTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazaenax «YUYEHHYECKUH  HKCIEPHUMEHT,
nabopaTopHble padOThI, TPAKTUKYM»).

MexnpeaMeTHbIe CBA3M.

Nzyuenue xkypca puzuku yrayonéanoro ypoBHs B 10 kiacce ocyIiecTBiIseTcs
C YYETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€Ml C KypcamMu MaTEeMaTHKH,
OMOJI0THH, XUMUH, Teorpaduu U TEXHOIOTUH.

Meosicnpeomemnule nOHAMUA, C6A3ZAHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nOo3HaHuA: SIBICHWE, Hay4YHbIA (akT, rumoresa, Gusmyeckas BEIUYMHA, 3aKOH,



Teopus, HAOIIOJEHUE, DKCIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, HW3MEPEHUE,
MOTPEITHOCTH U3MEPEHUH, U3MEPUTEIbHBIE TPUOOPHI, ITUGPOBas TabopaTopus.

Mamemamuka: peuieHUe CUCTeMbl ypaBHeHMH. JIuHelHas QyHKIHS,
napabosa, runepbona, ux rpaduku u CBoWcTBa. TpuUroHOMEeTpUYecKne (PyHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIIMU HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Bbuonozua: Mmexannueckoe JBMKEHHE B KUBOU mpupoze, 1uddysus, ocMoc,
TEIJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOUIECH Cpebl,
yTWIM3alKsl OMOOPraHUYECKOro TOIUIMBA JJIsl  BBIPAOOTKU  «TEIJIOBOM» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KaIWJUISIPHBIE SIBJIEHUSL B IPUPOJIE,
AJIEKTPUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEI[ECTBA, MOJIIPHAs Macca, MOJy4YeHHE HAaHOMAaTepUajioB, TEILJIOBbIE CBOMCTBA
TBEPIBIX TEJI, JKUJIKOCTEW U Ta30B, KUIAKHE KPUCTAJUIbL, SJIIEKTPUUECKUE CBOMCTBA
METaJUIOB,  DJIGKTPOJUTHUYECKAs  JUCCOLMAIMS, TallbBaHWKA, JJICKTPOHHAs
MUKPOCKOMHUSI.

TI'eozpaghusn: BnaxxHOCTH BO3/yXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBWKEHUU C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro MW JKHUJKOIO TPEHHS] B TEXHUKE, CTATUUYECKUE KOHCTPYKIUU
(KpOHILITEHH, pemeéryaTble KOHCTPYKIIMHU), UCMOJIb30BAHUE 3aKOHOB COXPAHEHMUS
MEXaHUKU B TEXHHUKE (TMPOCKOM, BOJOMET W JAPYrue), JBUrareiib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
MOJIyYEHUSI COBPEMEHHBIX MAaTEpUaJIOB, B TOM UHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUUECKas 3alllUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB,
razopaspsIHbI€ JJaMIIbl, TOJYITPOBOJHUKOBBIC MPUOOPHI, FaThbBAHUKA.

11 KIIACC

Pa3nen 4. diaekTpoanHaMuKa.

Tema 4. Maznummnoe noane.

BzaumonelcTtBiEe MNOCTOAHHBIX MArHUTOB M MOPOBOJHUKOB C  TOKOM.
MarnutHoe mone. Bektop marnuTHOM wuHAYKUMH. [IpuHIMND cyneprno3unuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MarnuTHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO IIPOBOJIHMKA, KATYIIKH H
KpyroBoro BuTka). OnsIT Jpcresa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBjieHUE U MOAYJb. [[BHKEHNE 3apsiKEHHOM YaCTHULIbI
B OJHOPOJHOM MarHuTHOM MoJje. Padota cuisl Jlopenna.

MarunurtHoe noJjie B Beniectse. @eppoMarHeTuky, rapa- u JHaMarHeTUKH.



TexHu4deckue YCTpOf/'ICTBa N TCXHOJOIMYCCKHC IIPOLECChI: IIPUMCHCHHC

MOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND KOO, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpayuu.

Kaptuna 7nmHMA  WMHAYKOMM ~ MAarHATHOIO  IIOJISL  TIOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHMN MarHMTHOW MHIYKIIMU TOJISL IIMHHOTO MPSIMOTO IMTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO ITPOBOJHUKA, KATYIIKN C TOKOM.

B3anmoneiictBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

Habntonenue nBmxeHus My4yka 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMIT JIEUCTBUSA BJIEKTPOU3MEPUTEIBHOIO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopmusie padomuol, npaKmMuKym.

HccenenoBanre MarHuTHOTO IOJISI TOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTUKOB.

UccnenoBanne neicTBUS MOCTOSHHOTO MarHUTa HA PaMKY C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnexkmpomazHumnas uHOYKYUA.

SIBeHne BJIEKTPOMArHUTHOM HMHAYKIMH. IlOTOK BEKTOpa MarHMTHOM
uaaykuud. OJIC uHAyKnuu. 3aKOH HJIEKTPOMAarHMTHOW uWHAyKuuu Dapajes.
Buxpesoe anekrpuyeckoe none. Toku Pyko.

OJC wHAYKUMHU B NPOBOJHUKE, JABUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
oJIe.

IIpaBuiio Jlenna.

NunyktuBHOCTh. Karymika HMHAYKTUBHOCTM B LIENMH TOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIINH.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIJIEKTPOMAarHUTHOE TOJIE.

TexHu4yecKkre YCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHl: WHIYKIMOHHAS
1e4yb, COJIECHOU/, 3alllUTa OT JEKTPU3ALNU TEN MPU JIBUKEHUN B MArHUTHOM I10JI€
3eMIIH.

Jlemoncmpayuu.

HaGntonenue siBieHus 3J1eKTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumoct OJ[C MHAYKOMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOT'O ITOTOKA.



[IpaBuno Jlenua.

[Tanenne MarauTa B alFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne CaMOMHAYKIUH.

UccnenoBanne 3aBucumoctu J/JC caMOMHIYKIIMM OT CKOPOCTHM WU3MEHEHUS
CUJIBI TOKA B IIEIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanue ABIeHUS 3JIEKTPOMArHUTHOW MHIYKIIHH.

OnpeneneHue MHAYKIIMU BUXPEBOI'0 MAarHUTHOTO TOJISL.

UccnenoBanue siBIEHUS] CAMOUHYKIIUH.

COopka MoJIeH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Paszneun 5. KoJsieOanusi U BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

KonebarensHast cuctema. CBOOOIHBIC KOJIEOAHMUS.

["apmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMHUCAHUE.
DHepreTuyecKoe ONMUCaHUE (3aKOH COXPAHEHUsT MEXaHWYECKOW 3Hepruu). BoiBon
JTUHAMUYECKOTO OMMCAHUSI TAPMOHUYECKHUX KOJEOaHW M3 UX DHEPTreTUYECKOTro U
KMHEMATUYECKOTO OMUCAHUS.

Amrutyna u ¢aza konebanuil. CBs3b aMIUIUTYABl KOJEOAHUUW HCXOIHOM
BEJIMYHMHBI C aMIUTUTYaMHU KOJIeOaHui €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuog u yacrtora koneOanuid. llepuon manbix CBOOOJHBIX KOJIEOAHMI
MaTeMaTH4YeCcKoro MasiTHuka. Ilepuom CBOOOJTHBIX KOJIEOAHUN TPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aTyxammux KonebaHusX. BeiHyX1eHHbIe Konebanus. Pezonanc.
PesonancHas kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAHMS.

TexHu4yeckre yCcTpoucTBa U TEXHOJOTMUYECKHUE MPOLIECChl: METPOHOM, Yachl,
Kaueiu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck Koe0aTeIbHOrO ABMKEHUS.

HaGnronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM rpy3a HA HUTH OT
aAMILTUTY/IbI.

Uccnenoranue 3aTyxaromux KojaedaHui U 3aBUCUMOCTH MEPH0Jia CBOOOIHBIX
KOJIeOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHWi Tpy3a HA MACCHUBHOM TIPYXHHE C IIEJBIO
dbopMuUpOBaHUS TTPEACTABICHUN 00 MICATLHON MOJIETH PYKUHHOTO MasTHUKA.

3aK0H COXpaHEHUS YHEPTHUH NPU KOJICOAHUAX Tpy3a Ha MPYKHUHE.

UccnenoBanre BbIHYKICHHBIX KOJIEOaHUM.

Habmonenne pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.



W3mepenne mnepuoaa CBOOOAHBIX KOJNEOAHMH HUTSHOTO U MPY>KUHHOTO
MasITHUKOB.

N3yyenue 3aKOHOB JBMKEHUS Teja B XOJ€ KOJIeOaHUN HA YIIPYTOM IO/IBECE.

N3yueHne NBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUH B IPY>KUHHOM MasiTHUKE.

NccnenoBanre yObIBaHUS aMIUTUTY/ bl 3aTyXaIOIIUX KOJIEOaHUI.

WccnenoBanre BBIHYKICHHBIX KOJIEOAHUN.

Tema 2. dnexkmpomazHumHnsle Konedanus.

Konebarenpubiii koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIC KOJIeOaHUS B
ujeabHOM KoJjebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYIbI
3apsia KOHAeHcaTopa ¢ aMIUTUTY0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS YHEPTUU B UJI€aJIbHOM KoJie0aTeTbHOM KOHTYPE.

3aTyxaroime 3JIEKTPOMArHUTHBIE KoJie0aHusl. BrinyxneHHbie
AJIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOrO TOKAa. AMIUIUTYAHOE H
JEHCTBYIOIEE 3HAYCHUE CHWIbI TOKA W HANPSIKCHHWS TPU Pa3IudHON Qopme
3aBUCUMOCTH MEPEMEHHOI0 TOKAa OT BPEMEHHU.

CunycouanbHbli MEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOpP M KaTyIIKa
WHJYKTUBHOCTH B LIETIH CUHYCOWJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HAHC TOKOB.
Pe3onanc HanpskeHM.

WNneanvubiii  Tpanchopmarop. IlpouwsBoactBo, mepemadya U moTpediieHUE
AIEKTPUYECKON SHEPTUU.

DKOJIOTUYECKHE PUCKH TMpU MPOU3BOACTBE 3eKTpodHepruu. KynbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TIOBCEITHEBHOM KU3HH.

TexHudyeckre yCTpOMCTBAa M TEXHOJIOTHYECKHE MPOIECCHI: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JIUHUU AJIEKTponepeaay.

Hemoncmpayuu.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcnumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'enepaTop He3aTyXarOIIUX IEKTPOMATHUTHBIX KOJICOaHUH.

Mopenb 3JIEKTpPOMarHUTHOT O T€HEPATOpA.

BriHyX1IeHHbIE CHHYCOUATbHBIE KOJIEOaHusI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTH M KOHAEHCATOp B IEMU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu moclielOBAaTEIbHOM COEAMHEHUU PE3UCTOpPA, KATYLIKU
UHIYKTUBHOCTH M KOHJEHCATOPA.

Y CTpolCTBO M PHUHITUT IEUCTBHS TpaHchopmaTopa.



Mopens JIMHUY JJIEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomol, npaKkmuKym.

N3yuenue Tpancpopmaropa.

HccnenoBanne NmepeMEHHOrO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOP, KaTYLIKYy U PE3UCTOP.

HaGntonenue 35eKkTpoMarHiTHOrO pe30HaHCa.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAzHUNIHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCIOBUSA HX pacnpoctpaHeHus. [lomepeunbie wu
IPOJOJbHBIE BOJNHBL. [leprosl, CKOpOCTh pacnpoCTpaHEHHWs M JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJH: OTpa)K€HHE, NPEIOMIICHHE, HHTEepPEepeHUus U
nudpaxus.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHUE OKPYKAKOIIEH CPEIbI.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3JIyYEHHUS DJIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalysl BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHHE,  IPEJIIOMIICHHUE,
noJsipu3aius, uHTepdepeHus u qudpakius.

[IIkana 3IeKTpOMarHUTHBIX BOJH. [IprMeHEeHHE 3JIEKTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHIUIBI paguoCBsI3U U TeneBUACHUS. Paguonokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEbI.

TexHuueckne yCTpOCTBA M IPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTBI, pajap, paauolpuéMHIUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPAa3BYKOBAsl IMATHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpayuu.

O0pa3zoBaHuE U pacpOCTPAHEHUE NONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Konebmromeecs Ten0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Haburoienue otrpaskeHus: ¥ NpenoMIeHUs MEXaHUUECKHUX BOJIH.

Habmonenue unrepdepeHny u AuQpakiini MEXaHMYECKUX BOJIH.

AKYCTHYECKHN pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmonenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOMN KOJIEOAHUH.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)XXEHUE, IIPEIIOMIIEHHUE,
noJsipuzanus, 1udpakius, nHTepdepeHIus.

Oo6nHapyxenue nHGPaKpacHOro U yIAbTPaduoIeTOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHelHOE pacpOCTpaHEHUE CBETa B OJHOPOAHOU cpene. Jlyu cBera.
To4euHBIN UCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
wiockoM 3epkaiie. Cepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIECHUS CBETa. AOCOMIOTHBIN MOKa3aTelb
npenoMiieHus. OTHOCHUTENBHBIA NTOKA3aTeNb NpeaoMiaeHus. [10CTOSIHCTBO 4acTOThI
CBETA U COOTHOLIEHHWE JJIMH BOJIH MPH MEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
TpaHuUIly pas3zena AByX ONTUYECKUX Cpel.

Xon nyueir B mpusMe. [ucnepcust cBera. CloxHBIA cOCTaB O€IOro CBETa.
IBer.

[TonHoe BHyTpeHHee oTpa)keHue. [IpenenbHbIil yroi MoaHOrOo BHYTPEHHETO
OTPAKECHMUS.

Cobuparoiye 1 paccerBarolye JuH3bl. ToHKas TuH3a. @OKYCHOE pacCTOSHHE
U OINTUYECKas CHUJia TOHKOW JMH3bI. 3aBUCUMOCTh (DOKYCHOTO pacCTOSIHUS TOHKOMN
chepudeckoil JUH3BI OT €€ TEeOMETPUM M OTHOCUTEIBHOTO IOKa3aTens
IIPEIOMIICHHUS.

®opMyJsia TOHKOU JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JIMH30M.

Xop Jy4a, MPOMIEANIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckor ocu. IlocTpoeHue wu300pakeHW TOYKHM M OTpe3Ka MpSIMOA B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaXx.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHocTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEp(EpPEHIIMOHHOU
KApTHHE OT JBYX KOTEpEHTHBIX HWCTOYHMKOB. [IpuMepsl KilaccMUecKux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hubpaknus cBera. JudpakumonHas pemérka. YCIoBUE HAONMIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GpPaKkIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHI: OYKH, JyIa,
nepuckomn, Qoroanmnapar, MUKPOCKOIN, MPOEKIMOHHBIN ammapar, HNpOCBETIECHUE
OINTHKH, BOJIOKOHHASI ONTHUKA, AU(PPAKIMOHHAS PElIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUsI CBETA.



HccnenoBaHne npenomMieHUs CBETA.

Habmronenue noHoro BHyTpeHHEro oTpaxenus. Mojienb CBeToBO/IA.

HccnenoBanne xoma CBETOBBIX IYYKOB 4YEpe3 IUIOCKOMApAILIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paxKeHU B JIMH3AX.

Mopenu MuKpocKomna, TeJIeCKona.

Habmonenne natepdepeHnm cBera.

HaOmtonenue 11BEeTOB TOHKUX MJIEHOK.

Habmonenune nudpakiuu ceera.

N3yuenne nudppakiimOHHON peniéTKu.

HaGmtonenune nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nonspusaiuu cBeTa.

[IprMeHeHuE MONSIPOUIOB ISl U3YUEHHSI MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmMuUKym.

N3MepeHue nokazaresns npeaoMiIeHUs CTeKa.

UccnenoBanne 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenne pokyCHOTO pacCTOSTHHSI pacCEUBAIOIINX JTUH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaja U JIMH3bI.

[Tonyuenne n300pakeHUs: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Hab6monenune nudpaxiuu, naTepd)EepeHIINN U TONISIPU3AIIN CBETA.

N3yuenue nonsgpuszanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIny JIa3epHOTO U3JIYYEHHUS Ha IBYX HIENSX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AUQGPaKiimoOHHOTO CIIEKTpa.

N3mepenue IrMHbI CBETOBOW BOJIHBI.

[TonydeHnue criekTpa U3Iy4eHHUs CBETOAMOA MPU MOMOIIU AUGPAKITUMOHHOM
PELIETKMY.

Pa3zngen 6. OcHOBBI cIeNUAJIBHON TEOPHH OTHOCUTEIBLHOCTH.

['paHn1bl IPUMEHUMOCTH KJIACCUYECKOM MEXaHUKU. [1ocTyarel cienuaibHON
TEOPUHU OTHOCHUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  wHTepBan.  [IpeoOpazoBanus  JlopeHia.
VYcnoBue npudMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJIeHUE
BPEMEHH U COKpAIlCHUE JTTUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTUIBI.

CBsi3p Macchl C 3HEPrUEH U UMITYJIBLCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTUs
MIOKOSI.



TexHudyeckre YCTPONCTBA M TEXHOJIOTUYECKUE IPOIECChl: CIYTHUKOBBIC
NPUEMHUKHU, YCKOPUTEH 3apsHKEHHBIX YACTHIL.

VYyeHnueckuit IKCIIepUMEHT, JIabopaTopHbIe PaObOThI, MPAKTUKYM.

OmnpeneneHue UMIyJIbCa U SHEPIUU  PEITUBUCTCKUX dYacTul (10
(dotorpadusmM TpeKOB 3apSKEHHBIX YACTHUIL] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemoBoe M3iydeHue (M3IydeHHe aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemennst Buna. ['nnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPruUsi U UMITYJIbC (POTOHA.

®doroaddext. Onbitel A. I'. CroneroBa. 3akonbsl hoTodddexra. YpaBHeHHE
OinireitHa 11 potodddekra. «KpacHas rpanuina» Gororddexra.

JlaBnenue cBeta (B YacCTHOCTH, JaBJICHHUE CBEeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0 M a0COJIOTHO OTpaXkarollyro moBepxHocTh). Ombitel I1. H.
JleGenena.

BonnoBsie cBolicTBa yactul. Bosnbl ne bpoins. Jlnuna BonHbl ne bpouns u
pasmepbl  00JacTU JIOKAJIM3allUM JBIKYIIEHCS dacTtullel. KopnyckymnsipHo-
BOJIHOBOM Ayanu3M. J{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Crnemnduka m3mepernii B Mukpomupe. COOTHOIIEHUST HEONpeneIEHHOCTEH
I'eitzenOepra.

TexHu4yeckre YCTPOMCTBA U TEXHOJIOTMYECKHE TMPOIECChl: CIEKTPOMETP,
dorornemMeHT, (HOTOJATUMK, TYHHENbHBIA MHUKPOCKON, COJHEYHasi Oarapes,
CBETO/MO/.

Hemoncmpauuu.

®otor(PpheKT HAa yCTAaHOBKE C IIMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHeNTHEro Gporodddekra.

UccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

CBeronuon.

Conneunas Oartapesi.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmMuKym.

Uccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [1nanka Ha ocHOBeE HcciienoBanus Gorodddekra.

UccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOJIMO]] OT HAIIPSIKEHUS.

Tema 2. Dusuka amoma.

OnpITH MO HCCIENOBAHUIO CTPOEHHUs aroMma. IlnmaHerapHas Mojzenb atoma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noryiormieHrue GOTOHOB MPU NEPEXOE aTOMa C
OJITHOT'O YPOBHS DHEPTMU HA JPYTOMH.



Bunsl ciektpoB. CekTp ypOBHEN SJHEPTUHA aTOMA BOJIOPOJA.

CnioHTaHHOE U BBIHYXJCHHOE U3llyueHue ceera. Jlazep.

TexHu4yeckre YCTPONCTBA M TEXHOJIOTMYECKUE MPOLECCHI: CIEKTPAIbHBIMI
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habmronenne MMHEHYaTHIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUNKA HOHU3UPYIOIIUX YACTULL.

Onpenenenne JIMHBI BOJHBI JA36PHOTO U3Ty4CHHUS.

Yuenuueckuit skcnepumenm, nadopamopnsie padomel, npaKmuKym.

HabGntonenue nuHeiuaToro cnexrpa.

HccnenoBanne CrieKTpa pa3peXEHHOr0 aTOMapHOTO BOAOPOJA U M3MEPEHHUE
noctostHHOM PunGepra.

Tema 3. Dusuka amomHoz0 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M3oronsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-usnyuyeHue.

3aKoH pPaJMOAaKTUBHOrO pacnaaa. PaanoakTHBHBIE H30TOINBI B MPHUPOJIE.
CBOICTBa MOHMU3MPYIOLIErO0 WU3JIy4eHMs. BinsgHME paguMoakTUBHOCTH Ha KHUBBIE
opranu3mbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccsl sapa.

SAnepusie peakiuu. [lenenne u cunTes siaep. SAnepusie peaktopsl. [Ipodiemsr
YIPaBISAEMOr0 TEPMOSAEPHOIO CHHTE3a. OKOJOTMYECKHE aCIEKThl pPa3BUTHS
SIIEPHOMN YHEPIETUKMU.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS AJIEMEHTAPHBIX YaCTHIL.

OyHIaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuOHBI, ME30HBI W JICOTOHBI.
[IpencraBnenne o CtangaptHor moaenu. KBapk-TiirooHHas MOJENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojaenu. TéMHas maTepust U TEMHaA
DHEPIHUs.

EnuncTBO pmznueckoi KapTUHBI MUpA.

TexHu4yeckre yCTpoucTBa M TEXHOJIOTMYECKUE MPOLECCHI: TO3UMETP, KaMepa
BunbcoHa, siiepHblil peakTop, TEpMOSIAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

WccnenoBanue TpeKoB YacTull (M0 TOTOBBIM (OTOrpadusim).

UccnenoBanre paguoakTUBHOIO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yyenue nornomieHus OeTa-4acTuIl aTFOMUHHEM.

Pa3nesn 8. JiieMeHTHI ACTPOHOMUM U aCTPOPU3HKH.



DTarnbl pa3BUTHUSL ACTPOHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUEHNE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3MKU IS OOBSCHEHUS MPHUPOJIbI
KOCMUYECKUX OOBHEKTOB.

Meroasl acTpoHOMHUYECKUX ucchenoBanuii. COBpEMEHHbIE ONTHUYECKUE
TEJIECKOIIbI, PaJANOTENIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3gHoro neba. Co3Be3nus, sSipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUKEHUE.

Conneunas cucrema.

Comnuie. ConmHeunast akTUBHOCTb. McTounuk sHeprun CoHua U 3BE3 .

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. /[narpamMmma «CreKTpaibHbIi KJIacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEA0OBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTU. BHyTpeHHEe cTpocHue
3B€31. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXO0XKAEHUU U 3BoNonMU CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Muieunbiii I[lyte — Hama I'amaktuka. Ilomoxkenue u aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHbIE ABIPBI B siApax
rajaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmoro B3peiBa. PennkToBoe n3nydeHue.

Macmrabnas crpyktypa Beenennoil. Meraranaktuka.

Hepeménnnie mpobiieMbl aCTPOHOMUM.

Yuenuueckue navnooenus.

HaGmronenus 3BE3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIH30BAHHEM
KOMITBIOTEPHBIX MPWIOKEHUU JJIsI ONPEeeTICHUs TTOJIOXKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3Ausi CEBEpHOro Moiylapus U SpKue
3BE3/BL.

HaGmionenuss B Ttemeckon JlyHbI, MJIaHeT, TyMaHHOCTEH U 3BE3THBIX
CKOILUICHHM.

Du3HYeCKU MPAKTHKYM.

CriocoOb1 m3MepeHust PU3NYECKUX BEIMYUH C UCTIOIH30BAHUEM aHATIOTOBBIX U
TU(PPOBBIX HU3MEPUTETHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCHUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEIIMYUH.
OueHka rpaHul NOrPEeIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3nUecKX BEIMYMH, TPOBEPKA MPEIJIOKECHHBIX THUMOTe3 (BBIOOp W3 pabdor,
OMMCAHHBIX B  TEMAaTUYECKUX  pazgenax «YUYEHUYECKHUUA  DKCIEPUMEHT,
nabopaTtopHbie pabOThI, IPAKTUKYM).

O0o01maoiee NOBTOPEHHE.



O6o0uieHne U cucTemMaTu3alus CoAepKaHUs pas3lenoB Kypca «MexaHukay,
«MonekynspHas GU3NKa U TEPMOJUHAMUKAY, « IIEKTPOAMHAMUKAY, «Konebanus u
BOJIHBD», «OCHOBBI CIIEIIMATIBHON TEOPUM OTHOCHUTENBHOCTH», «KBaHTOBas
busnkay, « 3IEMEHTHI aCTPOHOMHH U aCTPOPHUZHKN».

Ponr Qu3uku u acTpoHOMUHM B HIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax eaTeTbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUpa, 3HAYCHHUE OIMCATEIbHOM,
CHUCTEMAaTHU3HUPYIOIIEH, OOBSACHUTENBbHOW M  MPOTHOCTHYECKON  (QyHKIUH
(duznueckoi Teopuu, poiib GU3MUECKONW TEOPUHU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3nUecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM PNy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJIE.

MeKnpeaMeTHbIE CBS3H.

N3yuenue kypca puzuku yriay0naéHHoro ypoBHs B 11 kiacce ocyliecTBisercs
C YYETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMoJI0THH, XUMHH, Teorpadvi U TEXHOJIOTHH.

Mescnpeomemmnsle noHamuUs, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHUE, Hay4yHbId (akT, rumore3a, (pu3Myeckas BEITWYMHA, 3aKOH,
Teopus, HAONIOJACHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUN, U3MEPUTEIbHBIC MPUOOPHI, U(PPOBast TaOOPATOPHSI.

Mamemamuka: pPEUICHUE CUCTEMBl YypaBHEHUW. TpPUTOHOMETpHUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO. BEKTOPBHI M MX MPOEKLIMH HA OCU KOOPJWHAT, CIONKEHHUE BEKTOPOB.
[IpousBoaHbIe 37eMeHTapHBIX (GyHKIWNA. [Ipu3Haku TOMOOUWS TPEYTrONBHHUKOB,
ornpeJieNieHHne WIonaau IocKux Guryp u oobEmMa Tel.

Buonozusa: >nextpuyeckue SBIEHUS B KUBOM MPUPOJE, KojeOaTelbHbIE
JIBWKEHHUS B JKUBOM MPUPOAE, HKOJIOTMYECKUE PHUCKU TIPU TMPOU3BOJICTBE
ANEKTPOIHEPIUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPa3ByKOBasi JMArHOCTHMKAa B MEIULMHE, ONTUYECKHUE SIBJIEHUS B >KUBOU
IPUPOIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJl, KpUCTAIUINYECKAsE CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3MbI 00Pa30BaHNS KPUCTAIITUNUYECKON PEIIETKH, CIIEKTPAIbHBIN aHAJIH3.

I'eocpaghusn: wmarHutHble TONIOCA 3€MJIM, 3QJIEKH MArHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEeKTpoABUTraTENNb IKOOH, TeHepaTop MEPEMEHHOI0 TOKa, WHIAYKLIMOHHAs IeYb,
JIMHUU DJIEKTPONEPENAY, AIEKTPOABUTATEND, PAlap, PAAUONPUEMHHUK, TEIEBU30DP,
anteHHa, Ttenedon, CBUY-meub, ynIbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
NIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJIHEYHAsl OaTapesi, CIIyTHUKOBBIE
NpUEMHUKH, EPHASI SHEPTETUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOT'PAMMEI 11O ®U3UKE
HA VYPOBHE CPEJAHEI'O OBHIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATDI

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE Ppe3yJbTaTbl OCBOCHHUA ydeOHoro mnpeamera «Puznkar
JOJKHBI OTpa)kaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM EHHOCTSIM POCCHICKOro O0OIleCTBa, PACIIMPEHUE KUZHEHHOIO
OIbITA U ONbITA JEATEIBHOCTH B IMPOLIECCE PEAM3alMid OCHOBHBIX HAaIpaBICHUI
BOCIIUTATENIbHON JEATEIBHOCTH, B TOM YHCIIE B YACTH:

rPaXKAAHCKOr0 BOCIIUTAHUS:

e c(hOopMUPOBAHHOCTH IPAKAAHCKOMN MO3ZUIIMU 00YUAIOIIET0Cs Kak aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUKCKOr0 OOIIECTBA;

e TMpPUHATHE TPAAUIMOHHBIX OOLICYETIOBEUYECKUX T'yMaHUCTUYECKUX U
JEMOKPAaTHYECKNUX LEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX I'PaKTaHCKOIO
oOniecTBa, yd4acTBOBaTh B CaMOYIpaBJI€HUHM B  0Opa30BaTEbHOU
OpraHu3aluu;

e yMEHHE B3aUMOJICHCTBOBaTH C  COLHUAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHHU C UX QYHKIIUSAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1E€ATETBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

e Cc(OPpMUPOBAHHOCTH  POCCUUCKOM  TPaxJTaHCKOM UIEHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHXKEHHIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMS,

e CIOCOOHOCThH OIIEHMBATh CUTYalMI0 M NPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCIIE B AEATEIbHOCTH YYEHOTO;

e OCO3HaHHUE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIETO.

3CTETHYECKOr0 BOCIIUTAHHUSA:

e DOCTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas JCTETHUKY HAYYHOIrO
TBOpPYECTBA, IPUCYLIETO (PU3NIECKON HayKe.

TPYAOBOI0 BOCIIUTAHMS:



WHTEpEC K pa3IudHbIM chepaM mpodecCHOoHaTbHON AeITeIbHOCTH, B TOM
YHCJIC CBA3aHHBIM ¢ (PU3UKOHN U TEXHUKOU, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oymymiel mpodecCuu M pean30BhIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTaHBI,

FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
bU3MKH HA IPOTSKECHUH BCEH KHU3HU.

IKOJIOIrHIE€CKOIro BOCliuTaHus .

Cc()OPMHUPOBAHHOCTbh 3KOJIOTMYECKON KYJIbTYpbl, OCO3ZHAHHE TJIOOATBHOIO
XapakTepa SKOJIOTHYECKUX MPoOIIeM;

IJIAHUPOBAHUE M OCYILIECTBICHUE JACHCTBUM B OKPYXAKIIEH cpeie Ha
OCHOBE 3HAaHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUYECTBA;

paclIMpeHue OmbITa JAESITENBHOCTH DKOJIOTMYECKOM HANpPABJIECHHOCTH HA
OCHOBE UMEIOIIMNXCA 3HAaHUM 10 (PU3UKe.

HMEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JIESITEIbHOCTH, TOTOBHOCTH B TIPOILIECCE
W3y4eHUsl (PU3UKU OCYIIECTBIATh IMPOEKTHYIO U HCCIEAOBATEIBCKYIO
JEATEeNIbHOCTh UHAUBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBbIE YUeOHbIE JIeiiCTBUS

ba3oBble JJornueckue aeiicTBus:

CaMOCTOATENbHO  (OpMYyIHUpOBaTh M AKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JCATEIIbHOCTH, 3aaBaTh MapaMETpPbl U KPUTEPUHU HUX
JOCTHKEHUS,

BBISBISITh 3aKOHOMEPHOCTH M TPOTUBOPEYMS B PpaccMaTpPUBAEMBIX
bu3HUECKUX SABJICHUSX;

pa3palaThIBaTh IUIaH PEHICHUs MPOOJIEMBI C YUETOM aHAIN3a UMEIOITUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBAaTh COOTBETCTBUE
pe3yJIbTATOB LENSAM, OLIEHUBATH PUCKU MTOCIIEIACTBUN IESITEIbHOCTH;
KOOPJMHUPOBATh M BBIMOIHATH pPabOTy B YCIOBHSX pEaTbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUJIEHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBblIe ucciiegoBarejbcKe 1eMCTBUA:

BJIAJETh HAYYHOH TEPMHUHOJIOTMEN, KIFOUEBBIMHU MOHATUSAMH U METOIAaMH
(bu3nUecKol HayKu;



BJIQJIETh  HaBBIKAMH  Y4eOHO-MCCIIENOBATEIbCKOW M MPOEKTHOU
JEeSITENbHOCTH B 00JacCTH (DU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pelIeHUs 3a1ad  (PU3UYECKOro
COJIepKaHMsI, MPUMEHEHHIO Pa3IMYHBIX METOOB MO3HAHMUS;

BJIQ/IETh BUAAMH JCSITEIPHOCTH MO TOJYyYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETalnuy, MPeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUECOHBIX
CUTyallusiX, B TOM YHCIIE TPU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JACTH
bu3HKY;

BBISIBIISATh TIPUYUHHO-CIICJCTBEHHBIE CBS3W M aKTYaJlM3WpOBaTh 3aaady,
BBIJIBUTATh TUINOTE3y €€ pelIeHUs, HaxOAUTh apPryMEHThl IS
JIOKA3aTeIhCTBA CBOMX YTBEP)KICHMI, 3a7aBaTh MapaMeTpbl U KPUTEPUU
peIICHNS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJaqyd Pe3yJbTaThl,
KPUTHUYECKU OLEHUBATHh UX JIOCTOBEPHOCTD, POTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BATEIbHOU
NESTETHbHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (PU3UKM;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHUA 1O (U3NKE B TPAKTUIECKYIO 00JacTh
KHU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTCH;
BBIJIBUTATh HOBBIE UJICH, MPEAJIaraTh OpUrMHAIbHBIC TTOAXO/Ibl U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIONINE aTbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ undopmanmueii:

BJIa/IETh HABBIKAMH TIOTy4YeHUS HH(pOpMau GU3NIECKOT0 COACPKAHUS U3
HMCTOYHUKOB PpAa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBISATH TOUCK,
aHaJIM3, CHUCTEMATH3AIMI0 W WHTEPIpETalnio WHODOpPMAIUU Pa3IAIHBIX
BUJIOB U (hOpM TIPEICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTHh MH(OPMAIINH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3allMOHHBIX 337a4 C COONIIOJEHUEM TpPeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcocOEpexeHUs, TPaBOBBIX H
ATUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOT0 COEP’KaHHUS B PA3NHUHBIX (PopmaTax C
yu€TOM Ha3HadeHWs WHGOpMAllMd H IEJIEBOM ayIuTOpWHU, BBHIOUpas
ONTUMATBHYIO (hOpMY TIPEJCTABICHUS U BU3YATH3AIIHH.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIE AeHCTBHSA:



OCYIIECTBJISAITh OOILIEHWE Ha Yypokax (U3HMKK MU BO BHEYPOUYHOU
JEATENBHOCTH;

pacno3HaBaTh IPEANOCHUIKM KOH(DJIUKTHBIX CHUTyallMii W cMsr4arhb
KOH(DITUKTHI;

Pa3sBEPHYTO U JOTMYHO M3JIAraThb CBOK TOUYKY 3PEHUSA C UCIOJIB30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIb30BaTh IIPEUMYILECTBA KOMAaHIHOW U UHAUBUIYaIbHOU
padoThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEHUCTBHUI C YUETOM OOILIMX
HUHTEPECOB U BO3MOXKHOCTEN KaXKJI0r0 4jI€Ha KOJUICKTHUBA;

IIPUHUMATh €M COBMECTHOM JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUS N0 €€ JOCTHIKEHHUIO: COCTABIIATH IUIAH
JENCTBUM, paclipeesiTh POJIk C yYETOM MHEHUN YYaCTHUKOB, 00CYX AATh
pe3yabTaThl COBMECTHOI paboTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJAJa M KaXXIOr0 y4YaCTHUKA KOMAaHIbI B
OOl pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLIEHUBATh HJEH C NO3WLHMU HOBU3HBIL,
OpPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh ITO3UTHBHOE CTPATETHMYECKOE IOBEACHHUE B Pa3JIMYHBIX
CUTYallUSX, NPOSBISATH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISATH MMO3HABATEIHHYIO ACSITEIIBHOCTh B 001aCTH
(UBUKH U aCTPOHOMUU, BBISBIISITH MPOOJIEMBI, CTABUTh U (HOPMYJIHPOBATH
COOCTBEHHBIC 3aJ]aUH;

CaMOCTOSITEJIbHO COCTAaBIIATH IUJIAH PEIICHUSI PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ YUYETOM HMMEIOIINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIlUsIM;

pacIIMpATh PaMKH Y9€OHOTO ITPEIMETa Ha OCHOBE JIMYHBIX MIPEANOYTCHUI;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBAaTH €ro, Oparhb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLECHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAUIIMA B 00JaCTH
(U3HMKHM, MOCTOSHHO MOBBINIATH CBOM OOpPa30BAaTENIbHBIA W KYJIBTYPHBIH
YPOBEHBb.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

AaBaTb OLCHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTHUBLI B ACATCIILHOCTD,
OLICHUBATBb COOTBCTCTBUC PC3YJILTATOB LCIIAM,



BJIQJICTh HAaBBIKAMM  [O3HABATEIILHOM peQuieKCUM KaK OCO3HaHUs
COBEPIIAEMBIX JICCTBUI M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUM;

HCIIOJIB30BATh MPUEMBI peIICKCUU JIJISl OIIEHKH CUTYaIIUH, BLIOOpA BEPHOTO
pElICHHUS;

YMETh OILICHUBATh PUCKH W CBOEBPEMEHHO IMPUHUMATh PEIICHUSA IO UX
CHIKCHHUIO;

MPUHUMATh MOTMBBI M APryMEHTHI JPYIMX IPU AHAIU3E PE3YJIbTaTOB
JIeATEIIbHOCTH;

MIPUHUMATH CeOsl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHTBI JAPYIrHX MpPU aHAJINU3€ PE3YyJIbTaTOB
JICATEIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OUTUOKH.

B mporecce MOCTM)XEHHS JIMIHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI IO
buszuke UIsI  ypoOBHS CpeAHEro oOmero o0pa3oBaHUS Yy  00YyYaroOmUXCs

COBEPIIIEHCTBYETCS AOMOITMOHAIIbHBIN WHTEJICKT, MIPEOIarafo A
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHWsS,  BKIIOYAIONIETO  CIIOCOOHOCTh  TIOHUMAaTh  CBOE

HMOLIMOHAJIFHOE COCTOSIHUE, BUJIETh HANpaBJICHUs Pa3BUTHSI COOCTBEHHOU
AMOLIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUs, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJEHUE, CIOCOOHOCTh AJalTUPOBATHCS K
HYMOLIMOHAJIBHBIM H3MEHEHHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIFOYAIOIIEH CTPEMIICHUE K JOCTHMIKEHUIO LIENIH
U yCclexy, ONTUMU3M, HHUIIMAaTUBHOCTb, YMEHHUE JAECHCTBOBATH, UCXOIS U3
CBOMX BO3MOXXHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh IOHMMATh  3MOLIMOHAIBHOE
COCTOSIHUE JAPYTMX, YYUTHIBATH €ro MpH OCYIIECTBICHUU OOIECHHUS,
CHOCOOHOCTh K COYYBCTBHIO U COMEPEKUBAHUIO;

COLIMANBbHBIX  HABBIKOB, BKIIIOYAIOUIMX CIOCOOHOCTh  BBICTPAaMBaTh
OTHOLIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBISTH HHTEPEC MU
pazperaTb KOHQIIUKTBHI.

INPEAMETHBIE PE3YJIbTATBI

K konity oOyuenus B 10 knacce nipeIMETHbIE pE3yIbTaThl HA YTIYyOJIEHHOM YPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:



MOHUMATh POJb  (U3UKA B  SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COIMATIbHOM M ATUYECKOM cdepax J1eaTebHOCTH
YeJoBeKa, pojib U MECTO (U3UKU B COBPEMEHHOW HAy4YHON KapTHHE MUPAa,
3HAUYEHWE OIHUCATEIBHON, CHUCTEMATHU3UPYIONIEH, OOBSICHUTEIBHOU U
IPOrHOCTHYECKOW  (PYHKIMI  (U3MYECKOW TEOpUM —  MEXAHUKH,
MOJIEKYJISIpHOM (PU3UKM M TEPMOJAMHAMHUKHU, POJIb (HU3HUECKON TEOpuHu B
(dbopMHUpPOBAHUU MIPEACTABICHUNA O (U3UIECKON KapTUHE MHPA;

pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOIENIeH (U3HIECKUX TeJl U MPOIIECCOB
(sBNIEHUIA): WHEpLHUANIbHAS CHCTEMa OTCuéra, aOCOJIIOTHO TBEPJIOE TEIO,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JBUYKEHUE, CBOOOHOE TajIcHUE,
a0bCcooTHO yrpyras aedopmarusi, aOCONIOTHO YIPYroe W aOCOIOTHO
HEYIPYro€ CTOJKHOBEHHS, MOJEINA Tras3a, KUIKOCTH U TBEPAOTO
(KpUCTaJUTMYECKOr0) Tea, WaeadbHbIN T'a3, TOUCUHBIHN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJE;

paznuyath ycloBUsA (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PUINIECKHUX
3aKOHOB, TIOHMMATh BCEOOIM XapakTtep (pyHIaMEHTaIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCTOJB30BAHUS YaCTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBSACHATH MEXAHMYECKHE TIPOIECCHl U SIBIICHUS,
UCII0JIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JBIKEHUS, (DOpMysbl KHUHEMATUKH PaBHOYCKOPEHHOIO
JBIDKEHUS, TpeoOpazoBanus [amuies sl CKOPOCTH M TMEpEeMElIeHUs,
3akoHbl HbIOTOHA, MpUHUMUN ~ OTHOCUTENbHOCTH ['anmies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAHEHUS MUMITYJIbCA U MEXAaHUYECKOU
SHEPTUM, CBSI3b PaOOTHI CUJIBI C M3MEHEHUEM MEXAHUYECKOW JHEpPruu,
yYCJIOBUSI paBHOBeCUs] TBEPJAOro Teina), TPU OSTOM HCIOIB30BaTh
MaTEeMaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
bu3nUecKuX 3aKOHOB: MpeoOpa3oBaHui [ammies, BTOPOro U TPETHETrO
3akOHOB HBbIOTOHA, 3aKOHOB COXPAHEHUS UMITYJbCa W MEXAHUYECKOHU
AHEPTHUH, 3aKOHA BCEMUPHOT'O TATOTCHUS;

aHAJIM3UPOBATHh M OOBSICHATH TEIJIOBBIC MPOIIECCHI U SBJICHHSI, UCTIOIb3YS
ocHoBHble monokeHuss MKT wu 3aKkoHBI MOJEKYISIpHOW (GUBHKK W
TepMOAMHAMUKK (CBS3b JAaBJCHUSA HJEAJIBLHOIO Ta3za CO CpeaHel
KUHETUYECKOW SHEpPruer TEIUIOBOTO ABWKEHHMS M KOHLEHTpALHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BELIECTBA CO CpPEAHEW KUHETUYECKOU
SHEPTHUEN TEIIOBOrO JABUKEHHUS €r0 YacTHll, CBS3b JABJICHUS UICAIHLHOTO
raza C KOHUIEHTpalUuMeW MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, mepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAHEHHS SHEPTUU B TEIUIOBBIX IMPOLECCax), MPU 3TOM HCIOIb30BaTh



MaTeMaTUYECKOE BRIPAKEHHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHuss MenneneeBa—Knaneiipona;

aHAIM3UPOBATh M OOBSCHATH DJEKTPUUYECKUE SIBJICHHS, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHI[UATILHOCTD
ANEKTPOCTATUYECKOrO TMOJs, NPUHLHUI CYNEPIO3UIMN DIIEKTPUUECKHUX
MOJIEH, IPU ATOM YyKa3biBasi YCIOBUS NPUMEHHMMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKH BAXXHBIE COOTHOIIEHHUS: 3aKOHbI OMa JIsi ydacTka
HeNMu W U1 3aMKHYTOM D3JIEKTpUYECKOW Lenu, 3akoH J[xoyns—JIenua,
npasmwia Kupxroda, 3akonsl dapajes A1 371€KTPoan3a);

ONMUCHIBATh (PU3UYECKHUE TPOLIECCHl U SIBICHUS, HCIONb3Yys BETUYHHBI:
MEPEMENIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TENA U CUCTEMBI TEII, CUIIA,
MOMEHT CWJIbl, IaBJICHUE, TOTEHIIUAJIbHAS SHEPIUsl, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasi PHeprusi, pabora CUbl, IGHTPOCTPEMUTEIBHOE YCKOPEHHE,
cuia TSKECTH, CWila YOPYrOCTH, CHUJIa TPEHHS, MOIIHOCTb, SHEPIUs
B3aMMOJICHCTBUS Tela ¢ 3eMJII€i BOIU3H €€ TOBEPXHOCTH, SHEPTHSI YIIPYTron
nedopMalvK NpY>KUHbI, KOJIMYECTBO TEIUIOTHI, a0CONIIOTHAs TeMIIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSAS DHEPrusi HIEaTbHOrO
OJTHOATOMHOT'0 Ta3a, paboTa UACAILHOTO Ta3a, OTHOCUTEIbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO JBUTATENS; SJIEKTPUUECKOE TOJIE,
HaIpPsDKEHHOCTh AJIEKTPUYECKOTO TMOJIs, HAMPSXKEHHOCTH MOJS TOYEYHOTO
3apsiia WIM 3apsKEHHOrO 11apa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAT
ANEKTPOCTATUYECKOrO MOJsI, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABUKYIIAs
CUJa, cuia TOKa, HalpsSKEHUE, MOIIHOCTh TOKA, JJIEKTPUUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTHMBJIIEHWE  y4yacTKa  Lenu  C
MOCJIEI0OBATENBHBIM U MapaJUIEIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPTUs
AIEKTPUYECKOT0 MOJIsI KOHIEHCATOpPa;

OOBSCHATH  OCOOEHHOCTH  MpOTEKaHUs  (PU3MYECKUX  SIBJICHUM:
MEXaHWYeCKOe JIBM)KEHHE, TEIJIOBOE JIBMKEHHWE 4YacCTHUIl BEIIeCTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIKeHHE, Muddy3us, ucrnapeHue,
KUIEHUE U KOHJEHCAIIMs, IJIaBJICHUE U KpUCTAIUIM3AIUs, HAIPABIEHHOCTD
TeIIonepeaaun, AEKTPU3aIus Tel, SKBUIMOTEHIIMATIBHOCTh MMOBEPXHOCTU
3apsKEHHOT O TPOBOJIHUKA;

MIPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJTHOW (PM3UYECKON BEIIMUUHBI OT
JIPYro# ¢ UCIIOJIb30BAHUEM MPSMbBIX U3MEPEHUM, IPU ’TOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThl TMOJY4YEHHON  3aBUCUMOCTHU
bu3nueckux BEIMYMH B BHUAE TpadukoB ¢ Y4ETOM aOCOTIOTHBIX
MOTPEIIHOCTE  M3MEPEHUM, JIeaTh  BBIBOABI [0  pe3yJibTaTaM
WCCIIEIOBAHUS;



MPOBOJUTh KOCBEHHbIE H3MEpPEHHUs (U3MUECKUX BEIUYMH, IPU STOM
BBIOMpATh ONTHUMAJIbHBIA METOJ] U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHTEJIbHBIE OTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IIPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHON TMITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
HOJIyYEHHBIE PE3yJbTaThl U JeNaTh BBIBOJ O CTaTyce NpPeIOKEHHON
TUIOTE3bI;

co0uro1aTh MpaBuiia 6€30MacHOro Tpy/ia MpU MPOBEACHUN UCCIEAOBAHNN B
pamMKax  y4yeOHOro  SKCIEpUMEHTa,  MpakTUKyMa U Yy4eOHO-
UCCIIEJIOBATEIBCKOM M MPOEKTHOM JEATENbHOCTH C HCIIOJIb30BAaHUEM
WU3MEPUTEIBHBIX YCTPONUCTB U 1a00pPaTOPHOr0 000PYAOBAHMUS;

pemiate pacy€THbBIE 3a4a4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOU
(bu3nUecKoil MOJENbI0: HA OCHOBAaHWU aHalIM3a YCJIOBHUS OOOCHOBBIBATH
BbIOOp (U3MYECKON MOAENM, OTBEYAIEed TpeOOBaHUAM 3aJadH,
OPUMEHATH POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTHU U MOCTYAThl (PU3NUECKUX
TEOpUI MPU HCIOJB30BAHUM MATEMATUYECKUX METOJOB PELICHUs 3a/ad,
MPOBOJUTH PACUEThl HA OCHOBAaHWU HMMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METOABI PELICHUS C YUETOM MOIYYEHHBIX
pE3YJIbTATOB;

pelath KadyecTBEHHbIE 3aJaud, TpeOylolmue NPUMEHEHUS 3HAHUM H3
pa3HbIX pa3JeNnoB Kypca (PU3MKH, a TaKKE WHTErpalMi 3HAaHUI U3 IPYTruX
IPEIMETOB E€CTECTBEHHO-HAYYHOrO0 IMKJIA: BBICTPaMBaTh JIOTHYECKYIO
LENOYKY PaCCyKJIECHUN C OMOPOIl HA U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SIBJICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHHUS g OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB paObOThl U3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOICTB U
TEXHOJOTMYECKHX ITPOLIECCOB;

PUBOJIUTH IPUMEPHI BKJIa/1a POCCUUCKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUS OBITOBOM M POU3BOJCTBEHHOM
JeSITEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (U3MYECKUMHU MpPOLEcCaMu, C
HO3UILMM 9KOJOrM4eCKOr O€30MacHOCTH, MPEACTABIECHUH O PallMOHAIbHOM
IPUPOAOIIONB30BAHNN, & TAKXKE Pa3yMHOM HCIIOJIIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEYECKOrO
o0111eCTBa;

IPUMEHATh pa3jMyHble CIOocOO0bl paboThl ¢ MHpOpManMend (pU3nIecKoro
COZEpKaHUSI C HUCIOJB30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHH, TIPU 3TOM HCIOIB30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIC



TEXHOJIOTUH ISl TIOMCKA, TEpepadOTKH W TPEAbSBICHHUS Y4eOHOUW U
HAyYHO-TIOMYJISAPHON WH(OPMAIMHU, CTPYKTYPUPOBAHUS U MHTEPIIPETAIIUN
nHpOpMaIUH, TMOJYYCHHOM U3 Pa3IUYHBIX HCTOYHHKOB, KPHTHUCCKH
QaHATM3UPOBATH  TOMydaeMmMyl0  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWUH, TaK U HA OCHOBE
aHaJI3a UICTOYHUKA HH(pOpMAIInK;

MIPOSIBIISATH OpraHU3aIMOHHBIE U MO3HaBaTEIbHbIC yMEHUS
CaMOCTOSTEILHOTO MPUOOPETECHUS HOBBIX 3HAHUH B TIPOIIECCE BHITIOTHCHUS
MIPOCKTHBIX M YI4eOHO-HUCCIIEIOBATEIbCKUX PadoT;

paborath B TpyINIe C HCIOTHECHHUEM pPa3UYHBIX COIHAIBHBIX POJICH,
IJIAHUPOBATh PabOTy T'PYIIIBI, PAllMOHAIBHO PACTIPENEIATh ACSITEIHbHOCTh
B HECTaHJAPTHBIX CUTYaIlUsSX, aJ€KBAaTHO OIICHWBATH BKJIAJl KaXKIIOTO W3
YYaCTHHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

MPOSIBJIATh MOTUBAIIMIO K Oyaymiel mpodecCHOHANbHOW JASATEIBHOCTH T10
CHEIUAIBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQHIIS.

K xoniy o0yuenus B 11 knacce npeIMeETHbIE PE3yJIbTAaThl Ha YIIIyOJIEHHOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIHUXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B 3KOHOMHUYECKOU, TEXHOJIOTMYECKOU, COLMATbHOM
U ITUYECKON cdepax NesTeNbHOCTH YEelIOBEKa, POJIb U MeCTO (U3UKHU B
COBPEMEHHOW HAyYHON KapTUHE MUPA, POJIb ACTPOHOMHUHM B IIPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA M JAJbHEUIIEM HAayYHO-TEXHUYECKOM pPa3BUTHH,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU U
MPOrHOCTUYECKOW (YHKIUMNA (PU3NUECKOW TEOPUH — IIIEKTPOJUHAMUKH,
CHELMaJbHOW TEOpUU OTHOCUTENIbHOCTH, KBAHTOBOM (DU3HUKH, pOJIb
¢u3nueckoil Teopur B (POPMUPOBAHUHU MNPEACTABICHUH O (PU3HUECKOU
KapTUHE MHpaA, MECTO (PU3MYECKON KapTUHBI MHpa B OOLIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE;
pa3inuyaTh yCIO0BUS MPUMEHUMOCTH MoJieliel (pU3NUecKuX Tel U IpOIeCCOB
(s1BIEHMIT): OJHOPOJHOE BJIEKTPUUECKOE U OJHOPOJAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTeMAaTHYEeCKUN MASTHUK, WJI€aTbHBIN
PYKUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, ueanbHbIN
Kosie0aTeNbHbIN KOHTYp, TOHKasl TUH3a, MOJIENel aToMa, aTOMHOTO SiApa U
KBAHTOBOU MOJIEIH CBETA;

pasznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMH XapakTep (pyHIAaMEHTaJIbHBIX 3aKOHOB U
OTPaHWYEHHOCTDH UCIOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAJIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SABIICHMS,
UCIIONb3yd OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI DJIEKTPOJWHAMUKH U
CHELUAJIBHOW  TEOPUM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANIEKTPUUYECKOr0  3apsiaa, cuina Ammepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKLIHMU B DJEMEHTE JJIEKTPUYECKOM I€MU CO CKOPOCTBIO
M3MEHEHUSI CUJIbI TOKA, MOCTYJAThI CIIEIHMAIIbHON TEOPUH OTHOCUTEIBHOCTH
DliHIIITeHA);

aHAJIM3UPOBATH U OOBSICHITH KBAHTOBBIEC MPOIECCHI U ABJICHUS, UCTIOIb3Ys
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEHHME  DUHINTEHHA IS
dboToaddexTa, nepBhiil U BTOPO MOCTYNIaThl bopa, MpUHIIUI COOTHOIIEHUS
HeonpenenéHHocte ['elizenOepra, 3aKOHbI COXpPAHEHUs 3apsOBOIO0 M
MacCOBOT'0 YHCEII U SHEPTUU B SIIEPHBIX PEAKLIMSIX, 3aKOH PAJUOAKTUBHOIO
pacmnaja);

ONMUCHIBaTh (PU3NYECKUE MPOILECCHI U SIBJICHUS, HWCIOIb3YysS BEIUYUHBI:
HANpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIMAN 3JIEKTPOCTATUYECKOT O
MOJIsl, PA3HOCTh IMOTEHUUAJIOB, JJICKTPOJABIXKYIIAA CUIA, WHIYKIUSA
MarHuTHOT'O TIOJIsl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMAKYIAS CHJIa CAMOMHIYKIHMH, SHEPrusi MAarHUTHOTO TMOJs
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, TIOJHASI SHEPT S, SHEPTUs
MOKOSI CBOOOTHOM YaCTHUIIbI, SHEPTUSA U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO
U 3apsifl siApa, SHEPTUS CBSI3U AJ1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUM:
AIIEKTPOMArHuTHAs UHAYKIIMS, CAMOMHAYKIIMS, pe30HAHC, HHTEep(epeHITUs
BOJIH, Judpakius, JIUCIEpPCHsi, TIOJHOE BHYTPEHHEE OTpa)KeHUE,
doroanexrpuaeckuit apdext (bororddexr), anvda- u 6era-pacmnast saaep,
raMmma-u3JIydeHue saep, puznueckue NpUHIUIILI CIIEKTPaIbHOTO aHAIU3a U
paboTHI J1a3epa;

ONPENENATh HAINpPABICHUE WHIYKIMM MarHUTHOTO MOJs IPOBOJHHMKA C
TOKOM, CHJIbl AMIiepa 1 cuiibl JIopeHua;

CTPOUTH U300pakeHHe, CO3AaBAEMOE MIIOCKUM 3€pKaioM, TOHKOW JIMH30M,
U PaCCUYUTHIBATh €T0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI /i aHajdu3a U OOBICHEHHA (PUBNYECKUX  MPOIECCOB,
MPOUCXOMAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEXKIaJaKTUUYECKON
cpene; ABUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] U BeeneHHoi;
MPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
UCIIOb30BAHUEM TMPSAMBIX HW3MEPEHUN, TMpPU HTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaTbl MOJTYYEHHOW 3aBUCHUMOCTHU
buznueckux BEIMYMH B BHUAE TpadukoB ¢ y4EToM abCOIIOTHBIX
MOTPEIIHOCTE  M3MEPEHUM, JIeaTh  BBIBOABI [0  pe3yJibTaTaM
UCCJIEI0BaHHUS;



MPOBOJUTh KOCBEHHbIE H3MEpPEHHUs (U3MUECKUX BEIUYMH, IPU STOM
BBIOMpATh ONTHUMAJIbHBIA METOJ] U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHTEJIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTH OMBITHI MO0 MPOBEPKE MPEMIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YyJbTaThl M JI€NIaTh BBIBOJ O CTaTyce€ MPEIJIOKEHHON
TUIOTE3bI;

OIHMCHIBATh METO/BI MOJIYYEHHUSI HAYYHBIX aCTPOHOMUYECKHUX 3HAHUIA;
coOIr0aTh NpaBuiia 0€30MacHOro Tpy/aa Npy NIPOBEICHUH UCCIIEI0BAHU B
paMKax  y4yeOHOro  OSKCHEpUMEHTa,  MpakTUKyMa U  Yy4eOHO-
UCCIIEIOBATEIbCKOM W IPOEKTHOM JIEATEIBHOCTH C HCIIOJIb30BaHUEM
M3MEPUTEIBHBIX YCTPONCTB U J1a00PaTOPHOro 000pyAOBaHUS;

pewatb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJaHHOM
bu3nueckoil MOJENbIO: Ha OCHOBAaHMM aHajdu3a YCJIOBHS BbIOMpAThH
¢usnyeckue Mojenu, OTBEYalllde TPeOOBAaHUSAM 3aJaud, HPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3UUECKUX TEOPU
OpU  UCIIOJIb30BAHUM MAaTeMaTHYEeCKUX METOJOB pELIeHUs  3ajad,
MIPOBOJUTH PACUYETHl HA OCHOBAHMM MMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJBI PELICHHS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

pemath KadyeCTBEHHbIE 3a/Jaud, TpeOyroue NpUMEHEHUs 3HAHUM U3
Pa3HbBIX pa3lie’oB Kypca (pU3UKH, a TAaK)Ke MHTErpalliu 3HAHUW U3 JAPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PaCCyKJIECHUN C OMOPOIl HA U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJIsi OOBSICHEHHS OCHOBHBIX
NPUHLHUIIOB paObOThl U3MEPUTETBHBIX IPUOOPOB, TEXHUUECKUX YCTPOICTB U
TEXHOJOTMYECKHUX MTPOLIECCOB;

MPUBOJIUTH IPUMEPHI BKJIa/1a POCCUUCKUX U 3apYyOESKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOT U

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUSL OBITOBOM M POU3BOJICTBEHHOM
NESITETbHOCTH 4YEJIOBEKa, CBA3aHHOM € (PU3MYECKUMH TMPOIECCaMU, C
MO3UIMM 3KOJOrH4ecKor 0€30MacHOCTH, MPEACTABICHUI O pallMOHATbHOM
IPUPOAOIONB30BAHUN, & TAKKE Pa3yMHOM HCIIONb30BAHUM JTOCTHIKEHUUN
HAYKA W TEXHOJOTMW JJId JAJbHEUIIEr0 Pa3BUTHUS YEJIIOBEYECKOTO
00111eCTBA;

NPUMEHSTh pa3uyHble CrocoObl paboThl ¢ mHboOpManue (u3nIecKoro
COJAEPXKAaHMSI C HCHOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX



TEXHOJIOTUH, TIPH ATOM HKCIIOJIL30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIE
TEXHOJIOTUH ISl TIOMCKAa, TEpepadOTKH W TPESAbSBICHHUS Y4YeOHOUW U
HAyYHO-TIOMYJISIPHON MH(OpMAINH, CTPYKTYPUPOBAHUS M WHTEPIIPETAIINN
uH(pOpMAINH, TONYYCHHOW U3 PA3IUYHBIX HWCTOYHHKOB, KPUTHUECKH
aHATM3UPOBATh  TOydaeMyl  WHGOpPMAIMI0O ©  OICHWBAThL €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWH, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA UH(OpMaInu;

TIPOSIBJIATH OpraHU3alMOHHBIC u MO03HABATEIIHHBIC YMEHUS
CaMOCTOSTEILHOTO MPUOOPETESHUS HOBBIX 3HAHUK B TIPOIIECCE BHITTOIHCHUS
MPOEKTHBIX U Y4eOHO-HCCIIEIOBATEIBCKUX PaboT;

paboTaTh B TPYyMNIE C HCIOJTHEHUEM pa3IUYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATHHO PACTIPEEATh ACITEIHHOCTD
B HECTaHJAPTHBIX CUTYaIlUsSX, aJCKBaTHO OIICHWBATh BKJIAJl KaXKJIOTO W3
YYaCTHUKOB TPYIIIHI B PEHICHUE PACCMATPUBAEMOI MTPOOIIEMBI;

MPOSIBJIATH MOTUBALIMIO K Oyaymielt mpodecCuoHATbHOW IesSTeTHbHOCTH T10
CHEIUATHHOCTAM (PU3UKO-TEXHUIECKOTO TIPODUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Kontpoabnsie | IlpakTHueckue
n/n NporpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcsbl
Pasnen 1. HAYUYHBIN METO/J ITIO3SHAHUS IPUPOIbI
1.1 HayuHp1ii MeTOI MO3HAHUS TTPUPOIEI 6 bubmorera [JOK
' i A PHPOA https://m.eds00.ru/f16b68d7
Hroro mo pazneny 6
Pa3znen 2. MEXAHUKA
bubnunorexa LIOK
21 Kunemaruia 10 ! https://m.edso00.ru/f16b68d7
but6mmoreka [IOK
22 Jlusamuia 10 https://m.eds00.ru/f16b68d7
N bu6mmorexa LIOK
23 Craika TBEpAOrO TCNA > 1 https://m.edso00.ru/f16b68d7
but6mmoreka [JOK
2.4 3 10 1
AKOTB! COXPATICHHA B MEXATHIE https://m.edso0.ru/f16b68d7
Hroro mo pazueny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/JIMHAMUKA
. bubmuoreka [IOK
3.1 15 1
OCHOBBI MOJICKYISIPHOKHHETUYECKON TEOPUHN httos://m.edsoo.ru/f16b6847
3.2 Tepmonunamuka. TenaoBbie MalIMHbI 20 1 bubnmorexa HOK

https://m.edsoo.ru/f16b68d7
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ArperatHble cocTosiHUs BenecTBa. Da3oBbie bubnuorexa [IOK
3.3 14
MIEPEXOIbI https://m.edso0.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. DJIEKTPOANHAMUKA
but6mmoreka [JOK
41| Omextpiieckoe noxe 24 https://m.edso0.ru/f16b68d7
. . bubnuorexa [IOK
4.2 [TocTosIHHBIN AIIEKTPUUECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6nunorexa LIOK
4.3 Toxit B pasmiribix cpeax 0 https://m.edso0.ru/f16b68d7
Wroro no pazueny 54
Pa3zaen 5. PUSHUECKHN MIPAKTUKYM
. bubmuoreka [IOK
51 dusieckiit PaKTIicym 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
but6mmoreka [IOK
P 1
C3CPBHOC BpeMA 0 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NMporpaMMbl Bcero o0pa3zoBaTeJibHbIE
padoThbI padoTbI
pecypchl
Paznen 1. 9JIEKTPOJANHAMUKA
bu6anoreka LIOK
11 Marmntiioe nose 14 https://m.eds00.ru/39859ef1
but6mmoreka [JOK
12 DTICKTPOMATHUTHAS HEIYKIIHS 13 1 https://m.edso0.ru/39859¢ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bubnaunorexa LIOK
21 Mexareckue konebanms 10 https://m.edso0.ru/39859ef1
but6mmoreka [IOK
2.2 1
DIICKTPOMATHHTHEIC KOTICOAHHS > https://m.edso00.ru/39859ef1
53 MexaHu4eCcKHe U JIEKTPOMArHUTHbBIE 10 1 bu6muoreka [IOK
' BOJIHBI https://m.eds00.ru/39859ef1
but6mmoreka [IOK
24 Onrika 25 1 https://m.eds00.ru/39859¢ef1
Hroro mo pazneny 60
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
but6mmoreka [IOK
3.1 O CTO 5 1
CHOBE! https://m.edso0.ru/39859ef1
Hroro mo pazgeny )
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Pasznen 4. KBAHTOBASA ®PU3UKA

4.1 KopnyckyisipHO-BOJIHOBOH Ayajan3M 15 bubmorera [JOK
' PHyCKyIAp y https://m.eds00.ru/39859¢ef1
bubnunorexa LIOK
4.2 ) 5
HsHia atoma https://m.edsoo.ru/39859¢ef1
43 ®u3nka aTOMHOTIO s1/1pa ¥ 3JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTUIL https://m.eds00.ru/39859ef1
Hroro no paznery 25

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

but6mmoreka [IOK
5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12 httos://m.edso0.ru/39859ef1
Hroro no pazgeny 12
Pa3zaen 6. PUSHUECKUM MPAKTUKYM
. but6mmoreka [IOK
01 HIMHCCKII MPAKTHIYM 16 10 https://m.eds00.ru/39859ef1
Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOLIEE IOBTOPEHHUE
CucreMaruzanus U 00001eHne
71 MIPEAMETHOTO COJICP KaHMSI M OTIbITa 15 bubnmnoreka [JOK
' JEeSITEIBHOCTH, TPHOOPETEHHOTO TTPU https://m.edsoo.ru/39859ef1
n3ydeHnu Kypca ¢usuku 10 — 11 kmaccos
Hroro no pasneny 15
but6mmoreka [IOK
Pesepstioe Bpens 10 https://m.edso0.ru/39859ef1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOI'PAMMBI10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CPeJHEro 001ero 00pa3oBaHus

JleMOHCTpHpPOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOM HAy4YHON KAPTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOH IEATEIbHOCTH JIFOAEH

10.2

YYuThIBaTh TPAHUIBI TMPUMEHEHHUS H3YyUYCHHBIX (U3UYECKUX MOJEIICH:
MaTepHaabHas TOYKA, WHEPIHAIbHAS CHCTeMa OTCuYéTa, abCOIIOTHO
TBEPAOE TENO, UACANBHBIN Ta3; MOAEIU CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA OJIIEKTPUUECKUN 3apsii — IMpU pELICHUU
bu3UIeCcKUX 3a7a4

10.3

Pacnio3naBate (Qusnueckue sBieHUS (IPOLECChl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJIAPHO-KHHETUYECKOH TEeopuu
CTPOEGHHUS  BELIECTBA W  JJEKTPOJUHAMUKU:  pAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE ABMKEHHE, CBOOOIHOE MajJeHue Tell,
JBIDKEHUE TIO OKPYXKHOCTH, MHEPIHS, B3auMojeiicTeue ter;, auddysus,
OpOYHOBCKOE IBUKECHUE, CTPOCHHUE JKUAKOCTEH 1 TBEPABIX TEII, U3BMECHEHHE
o0BéMa Tenm mpu HarpeBaHWW (OXJIKICHHUH), TEIUIOBOE DPaBHOBECHE,
UCHapeHue, KOHJEHCalus, IUIABICHUE, KpPUCTAJUIM3ALUsA, KHUIICHUE,
BJIAKHOCTh BO3/1yXa, MOBBIIICHUE JABJIECHUS Ia3a IPU €ro HarpeBaHUM B
3aKpBITOM COCYZ€, CBSI3b MEXIy I[apaMeTpaMH COCTOSHUSI Tra3a B
M30IpOoLECcCcax; AEKTPU3aLNS TN, B3aUMOECICTBHIE 3aps10B

10.4

OnuchiBaTh  MEXaHMYECKOE  JBM)KEHHE, UCHOJIB3ysd  (U3HUYECKHUe
BEJIMYMHBI: KOOpDAMHATA, IIyTh, INEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tejla, CHila, UMITYJIbC TeJla, KHHETHYECKasl DJHEPTHs, OTEHIUAIbHAS
SHEprus, MexaHuyeckas padbora, MEXaHUYECKasi MOILIHOCTb; IIPU OITMCAHUU
NPaBUJIBHO TPAKTOBATh (PU3MUYECKUI CMBICI UCHOIB3YEMBIX BEITUUUH, UX
0003HAYCHHS W €IUHHIIbI, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOLINE TAaHHYIO
(bU3NYECKyI0 BEIMUNHY C IPYTMMHU BEIMYMHAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBa TEJI U TEINIOBLIE SIBJICHUA,
HCIIOJIb3YA q)HSI/I‘-IeCKI/Ie BCJIMYMHBI: JaBJICHUC ra3a, TCMIICpaTypa, CpCaHAA
KHHETHUYCCKas SHEPTHUA Xa0THUYECKOI'O ABHUKCHUSA MOJICKYII,
CpeIHEKBAIpaTUYHAsT CKOPOCTh  MOJIEKYJ, KOJIUYECTBO  TEIUIOTHI,
BHYTPEHHSSI SHEPrHs, padoTa raza, KO3(QQPUIMEHT MOJIE3HOTO ACHCTBUSA
TCIIJIOBOI'O ABUTATEJIA; IIPU OIMMCAHWH IIPAaBUJIBHO TPAKTOBATH q)HSI/I‘IGCKHI)’I
CMBICJI UCIIOJIB3YEMbBIX BCIIMYUH, UX 0603Ha‘-IeHI/I51 1 ¢AUHUIIBI, HAXOOUTH
(dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAM




10.6

OnuchiBaTh M3YYCHHBIC JJICKTPUYECKHE CBOMCTBAa  BEIIECTBA U
ANIEKTPUIECKUE SABJICHUS (ITPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEITNUNHBI:
ANEKTPUUICCKUN 3apsl, DJICKTPUYECKOE TI0Je, HANPsHKEHHOCTH TIOJS,
MOTEHIIMAJN, pPa3HOCTh IMOTEHIMAJOB, TPU ONHCAHWHM TMPABUIBHO
TPaKTOBaTh  (PU3MUECKUN CMBICI  WCIOJIB3YEMBbIX  BEJIWYHMH, UX
0003HaYEeHHSI U €IUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOILINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU

10.7

aHaNU3UpoOBaTh  (PU3MUECKUE TIPOLECCHl W  SBJCHUS, HUCIOJIb3YS
¢u3nueckue 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TsArotenus, |, Il u
Il 3akonsr HhtoTOHA, 3aKOH COXpaHEHUS MEXaHMYECKOW SHEPTHH, 3aKOH
COXpaHCHHS HWMIYJbCA, TMPHUHIWN CYNEPHO3WINU CHJI, TPHHIUI
paBHONpPABUS ~ WHEPUMAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYISIPHO-
KUHETHYECKYI0O TEOPHUIO CTPOCHHS BEILECTBA, I'a30Bble 3aKOHBI, CBS3b
CpelHel KHHETUYECKOH OHHEpPruu TEIJIOBOTO JBIDKEHUS MOJIEKYT C
aOCOJIFOTHOW TEeMIlepaTypod, TEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHS AIIEKTPUIECKOTO 3apsiaa, 3akoH KyioHa; mpu 3ToM pa3nnyarb
CJIOBECHYIO (DOPMYJHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKECHUE U
ycnoBus (TpaHULIbl, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TNPHUHLMIIBI JEHCTBHS MAIIUH, NPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaThb YCJIOBHS HMX  0€301acHOro
MCIIOJIb30BaHHUs B TOBCETHEBHOM JKHU3HU

10.9

BBITOTHATE AKCMEPUMEHTHI 1O UCCIIENOBAaHUIO (DU3MUECKUX SBICHUN H
MPOIIECCOB C HCIIOJIB30BAaHMEM MPSIMBIX M KOCBEHHBIX HM3MEPCHHU; MPH
sToM GOpMYIMpPOBaTh MpodsieMy (3ajady) HW THUIIOTE3Y Y4eOHOro
HKCIEPUMEHTa, COOMPaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 000PYAOBaHUS,
MIPOBOJIMTH OTIBIT B (POPMYITHPOBATEH BBIBOIBI

10.10

Ocy1ecTBIATh NpsIMble U KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BEINYMH;
IPU 3TOM BBIOMpATh ONTHUMAJBHBINA CIOCOO M3MEPEHMs M HMCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBHCHUMOCTH  MEXAY (GU3NYECKHMMH BEIMYMHAMH C
UCIIOJIb30BAHUEM IIPSAMBIX WM3MEPEHUM; IIPU 3TOM KOHCTPYMpPOBAaTH
YCTAHOBKY, (DUKCHUPOBaTh pE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(Gu3MYeCcKUX BEIUYMH B BHUJE TAaOIUI] U rpadUKoOB, AeNaTh BBIBOABI 110
pe3ynbTaTam UCCIEI0BAHMS

10.12

CoOronats npaBuiia 6€300aCHOTO TpyAa IpY MPOBEICHUH UCCIICIOBAHHUMA
B paMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIIeAO0BAaTENIbCKON U
NPOEKTHOH EATEILHOCTH C HCIOIb30BaHUEM H3MEPUTEIBHBIX YCTPOHCTB
1 1abopaTOpHOro 000PYAOBaAHNUS

10.13

Pemate pacu€THble 3a7auMl C SBHO 3a/JaHHON (DU3MUECKON MOMEIBIO,
UCTONB3Ys (pr3nUecKue 3aKOHBI M IPUHIUIIBI; HA OCHOBE aHAJN3a YCIOBHUS
3aJjauu BbIOUPATh (PU3UYECKYIO MOJEIb, BBIACIAT (DU3NYECKUE BEIMUUHBI
u (opmynbl, HeoOXoauMBble Al €€ pelleHus, MPOBOAUTH PACUETHI U
OIICHUBATh PEATLHOCTD MOJYICHHOTO 3HAYCHUS (DH3NIESCKON BETUIHHBI




10.14

Pemats KaueCTBEHHbBIE 3aJ1auu: BBICTPauBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXICHUH C ONOpOH Ha H3y4YeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NICCKUEC SIBIICHUS

10.15

Hcnonb3oBaTh  IpHU  pelIeHUH  y4eOHBIX  3a7ady  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOIMM Ui IOHCKa, CTPYKTYpUPOBaHUS,
UHTEpIpeTallud W TMpPeJCTaBiIeHUs] Y4eOHOH M Hay4dHO-TIOMYJIIPHOU
uHPOpPMALMY, TOJYYCHHOW W3 PAa3IUYHBIX HCTOYHHKOB, KPHUTUYECKH
aHaM3UPOBATh MOTy4aeMyI0 HH)OPMAIUIO

10.16

[IpuBoauTh mHpUMEpHl BKIAJa POCCUUCKUX U 3apyOekHBIX YUEHBIX-
(GU3HMKOB B pa3BUTHE HAYKH, O0OBSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUHN

10.17

Hcrionb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B IOBCEAHEBHOM KU3HU
uig  obecrieyeHus: O€30MacHOCTH IpH oOpallleHuu ¢ npudopamMu U
TEXHUYECKMMHU YCTPONCTBAMH, AJIi COXPAHEHUS 3[J0POBbs U COOIIOACHUS
HOPM 5KOJIOTHYECKOI'0 TIOBEICHUS B OKpYXKAIOLIEH cpene

10.18

Pa6OTaTB B I'pynIi€ C BBIIIOJHCHHUECM pPa3jIMYHbIX CONUAJIBHBIX pOJICfI,
IUTAHUPOBaTh PabOTy IPYIIIbI, PAIMOHAIBHO PacIpeieisTh 00s3aHHOCTH
U TJIAHUPOBATH JEATEIbHOCTh B HECTAHNAPTHBIX CUTYalUAX, aJeKBAaTHO
OLICHHMBATh BKJIQJ KaXJOr0 W3 YYaCTHMKOB TPYIIbl B pELICHUE
paccMaTpuBaeMou poOIeMbl

11 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJibTara

111

IIpoBepsieMble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHON NPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

JleMOHCTpHUpOBaTH HA IPUMEPaX POJIb U MECTO (PU3HUKHU B (DOPMHUPOBAHHUH
COBPEMEHHOMN HayYHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH
W TEXHOJIOTUHM, B MPAKTUYECKOW AEATEIBHOCTH JIOJEH, LETOCTHOCTh U
€IMHCTBO (PU3UYECKOM KapTUHBI MUpa

11.2

VYuuTHIBaTh TPaHUIBI HMPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOJENeil:
TOYEYHBIN AIICKTPUYECKUI 3apsif, sAAEpHas MOJAEIb aTOMa, HYKIOHHAs
MOJI€JIb AaTOMHOTO sipa MpH peleHNH (PU3HIECKUX 3a1a4

11.3

Pacnio3naBath (usnuyeckue sBICHUS (TPOLECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB 3JICKTPOJIMHAMHMKH U KBAHTOBOHN (DM3UKU: dJICKTPUUECKAS
MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBHS
TOKa, B3aUMOACHUCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS WHAYKIHNA,
NefiCTBHE MAarHUTHOTO TIOJISI Ha TIPOBOIHUK C TOKOM U JIBYDKYIITUICS 3apsil,
9JIGKTPOMArHWTHBIE ~ KoJeOaHUs W BOJHBL,  NPSMOJIMHEHHOEe
pacnpocTpaHeHHe CBeTa, OTpaXKeHHWe, NpeloMileHue, HHTepdepeHuus,
nuQpaxys ¥ NOIIPU3aLUs CBETa, TUCTIEPCHS CBETA, (POTOIEKTPHUIECCKUI




apdext (hporoaddexT), cBeTOBOE TaBIICHHE, BOBHUKHOBEHHUE JTMHEHYATOTO
CIeKTpa  aroMa  BOJOPOJA, CCTECTBCHHas M  HCKYCCTBEHHAs
PaIOAaKTUBHOCTH

114

OnuceIBaTh U3y4eHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTHYECKUE, AJIEKTPHUUECKYI0 TPOBOAMMOCTb DA3JIMYHBIX Ccpel) U
ANIEKTPOMAarHUTHbIE SBJIEHUS (TPOLECChl), HUCHONB3Ys (hU3nMuecKue
BEJIMYMHBI:  JJIEKTPUYECKUH  3apsj, Cuja TOKa, DJIEKTPUUYECKOE
HaIpsDKEHUE, DJIEKTPUYECKOE CONPOTHBIIEHUE, PAa3HOCTh MOTEHLHUAJIOB,
SJIC, pabora ToKa, MHAYKLUS MarHUTHOTO MOJIsA, CuiIa AMIepa, cuia
JlopeHnia, MHIYKTHBHOCTb KATyIIKH, OHEPrUs 3JEKTPUYECKOTO MU
MarHUTHOTO TOJIEH, MEpPHOJ W YacToTa KoieOaHUN B KoyeOaTeIbHOM
KOHType, 3apsJ UM CWwia TOKa B IpOLEcCe TIapMOHUYECKUX
9JIGKTPOMArHUTHBIX KoOJIeOaHUH, (OKYCHOE pacCTOSHHE W ONTHYECKas
CHJIA JIMH3bI;, IPH OMMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTOJNb3yeMbIX BEJIWYMH, HMX OOO3HAueHHs M EAMHUIBI; YKa3blBaTh
(GbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3HUECKYIO BEJIMUYMHY C APYTUMHU
BEJIMYMHAMU

115

OnuceiBaTh HM3y4YCHHBIE KBAHTOBBIE SIBICHUS M TPOIECCHI, HCIOIB3YS
¢du3nveckne BEIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, [UTMHA
BOJIHBI M 4YacTOTa CBETa, DJHEPrus W HMITYJIbC (OTOHA, TICPUOJ
moJrypacraza, SHEpPTrusl CBS3U aTOMHBIX SIJIEpP; MPU ONMHUCAHUU TPABHILHO
TPaKTOBaTh  (PUINYCCKUH  CMBICI  HCIONB3YeMBIX  BEJIMYUH, UX
0003HAUYCHHS U CAMHUIIBI; YKA3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(GU3NYECKYI0 BEJIIMYMHY C JPYTUMH BEJIMYMHAMH, BBIYUCIATH 3HAYCHUE
(hU3UYECKON BETUIHHBI

11.6

Ananmu3upoBaTh (U3MYECKHE TPOIECCHl U SBICHHSA, HCIOJB3YS
¢usnyeckue  3aKOHBI WM NPUHOMIBL:  3akoH  Oma,  3aKOHBI
MOCJIE0BATEIBHOTO M MApaJUIeTIbHOTO COSIMHEHUS TPOBOJHUKOB, 3aKOH
[xoyna — JleHma, 3akoH SJEKTPOMAarHUTHOM WHAYKIHUH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXCHHS CBETa,
3aKOHBI TIPEJIOMIICHUS CBETa, ypaBHEHUE DHHIITeHHa a1 GoTorddexra,
3aKOH COXPAaHEHMs DJHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXpPAHEHMs JJIEKTPHUUECKOro 3apsijia, 3aKOH COXPAHEHUs MacCOBOIO
4ucia, MOCTynaaThl bopa, 3aKOH pajnOaKkTHBHOTO paclajia; MpU 3TOM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BbIpa)KEHUE U yCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OnpenendaTb HampaBlI€HUE BEKTOpAa WHIYKUMA MarHUTHOIO —IOJIA
MPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna

11.8

CTpouTh U ONHKCHIBATh U300paXKCHHE, CO3AaBACMOEC TUIOCKHUM 3EpKaJIOM,
TOHKOM JIUH30U1

11.9

BBIMOTHATE 3KCIIEPUMEHTHI TI0 MCCIIECOBAaHUIO (U3UUSCKHUX SIBICHUN H
MPOLIECCOB C HCHOJIBb30BaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMH; MpH
3ToM (opMmynupoBaTh MpoOiemy (3agady) MU THUIOTE3y Y4eOHOro




SKCIIEPUMEHTAa, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYIOBaHMUS,
IIPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIbI

11.10

OCYH_ICCTBJISITB MMpAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH,
npu 5TOM BLI6I/IpaTL ONTHUMAJIBHEIN CIIOCOO HU3MCPCHUA U UCIIOJIB30BATb
HU3BCCTHBIC MCTOJbI OICHKH HOFpeHIHOCTCﬁ I/IBMCPCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3HUYECKUX BEIMYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHHUI; TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3yabTaThl MOTYYEHHOW 3aBHCHUMOCTH (DU3MYECKHX BEIMYMH B BUJIC
Tabnuil u rpaduKoB, IeJaTh BHIBOJBI 110 Pe3yIbTaTaM UCCIIeI0BaHUS

11.12

CobnronaTh mpaBmiia 0€30MacHOTO TPyAa MpH MPOBEACHUHN HUCCIICTOBAHUN
B paMKax y4yeOHOTO JKCIEPUMEHTa, Y4YeOHO-MCCIIEIOBATEILCKOU |
MIPOEKTHOH JI€ATENBHOCTHU C HCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB
U 1abOPaTOPHOro 00OPYAOBAHUS

11.13

Pemrate pacu€THble 3a7auMl C SBHO 3aJaHHOW (PH3MUECKOW MOJEIBIO,
UCTIOJB3YS (PU3UYECKHe 3aKOHBI M IPUHIIUITEI, HA OCHOBE aHAIN3a YCIIOBUS
3aJla4¥ BEIOUPATh PU3NICCKYIO MOJICIT, BELICIISATH (PH3NYECKIE BETHUNHBI
u opmynbl, HeoOXoMUMBIC aJisi €€ pEIIeHUs, MPOBOAUTH PACUETHI U
OLICHUBATh PEAJTHLHOCTh MOTYYCHHOTO 3HAUCHUS (PU3UUECKON BETHUNHBI

11.14

Pemate Ka4eCTBEHHBIE 3a/1a4u: BBICTPANBATh JIOTHYECKHU
HENPOTUBOPEYUBYIO IIENIOYKY DPACCYKIEHUH C ONOpPOM HAa HU3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS

11.15

Hcnonb3oBaTh  IpHU  pelIeHUH  y4eOHBIX  3a7ady  COBPEMEHHbIE
MH(GOPMALIMOHHBIE  TEXHOJIOTMHM U1 TOHMCKAa, CTPYKTYpHUPOBAHMS,
UHTEpPIPETAllMd W NPEJCTaBICHUs Y4eOHOH M Hay4dHO-TIOMYJIIPHOU
UHPOpPMALIUK, TOJYYCHHOW W3 Pa3NUYHBIX HCTOYHHKOB, KPHUTUYECKH
aHaJM3UPOBATh MOTy4aeMyr0 HH()OPMAIUIO

11.16

OOBSCHATh TMPUHIMUIIBI JEHCTBUS MAaIMH, MPUOOPOB U TEXHHUYECKUX
YCTPOWCTB; pa3nuyaTh YCJIOBHS HX O€30MacHOTO HCIOJIb30BaHUS B
HOBCEIHEBHOU KU3HU

11.17

[lpuBoaNTh NpUMEpHl BKIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUN

11.18

Hcnonp3oBaTh TEOpeTUYECKHE 3HAHUS O (PU3HKE B TOBCETHEBHOM JKU3HU
uig  obecrieueHus: O€30MAaCHOCTH IpH oOpalieHuu ¢ npudopamMu |
TEXHUYECKMMHU YCTPOHCTBAMH, AJIsi COXPAHEHHS 30POBbS U COOJIIOICHUS
HOPM 5KOJIOTHYECKOI'0 TIOBEICHUS B OKpYXKAIOLIEH cpene

11.19

PabGorath B rpyarmne € BBIIOJHCHHEM pPa3JIMYHBIX COLNUAJIbHBIX pOJ'IGfI,
TUTAHUPOBaTh PabOTy TPYIIIBI, PAIMOHAIBHO PAaCTIPElesITh 00s3aHHOCTH
U TUIAaHUPOBATH JCSATENBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJJ€KBATHO
OLICHMBATh BKJIAJ KaXJOTO0 W3 YYAaCTHHKOB TPYIIbI B pPELICHUE
paccMaTpuBaeMou poOIeMbI




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon Koa nposepsiemoro

pasaejia 3JEMEHTAa

IIpoBepsieMble 1€MEHTBHI COleP:KAHUS

OU3UKA U METOJAbI HAYUHOI'O [TO3HAHUA

1.1

®uzuka — Hayka o npupone. Hayunele MeTozsl
MTO3HAHMS OKPYKarOIIEro MHpa. Pons
9KCIIEPUMEHTA U TEOPUU B IPOLIECCE MO3HAHUSA
IPUPOIBI. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBanre  (QU3MUECKUX  SBICHUH U
npoueccoB. Hayunble runoressl. ®Pusnueckue
3aKOHBI W TeOpHH. ['paHUIBl NPUMEHUMOCTH
¢u3nvyecknx 3aKoHOB. [IpUHIMIT COOTBETCTBUSI.
Pore m wmecto ¢usuku B (POpPMHPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHpa, B
MPAKTUYECKOU 1€ TETbHOCTH JIOJIEH

MEXAHUKA

H#HPar#H#KMTHEMATUKA

211

Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MexaHuueckoro JABmxkeHus. Cucrema oOTCyETa.
Tpaexropus

212

Ilepemelienue, CKOpOCTh (CpedHSsl CKOPOCTS,
MI'HOBEHHas CKOpOCTb) U YCKOpEHHe
MaTepUAIIbHOW TOYKHM, MX MPOEKUUH Ha OCHU
cuctembl kKoopauHaT. CiokeHue nepeMereHuil u
CJIO’KEHHE CKOPOCTEN

2.1

2.13

PaBHOMeEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHEHHOE JIBUKEHUE. I'padpuxnu
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHMS,
MyTH W TEPEeMENICHUS MaTePHAIbHOW TOYKH OT
BPEMEHHU

214

CBoOoaHOe masieHne. Y CKopeHne cB0OOOTHOTO
naICHUs

2.15

KpuBonuneiinoe JBKCHUE. PaBHOMeEpHOE
JBU>)KEHUE MATEPUAIIbHOW TOYKHU MO OKPYKHOCTH.
YrioBas CKOPOCTb, JIMHENHAsA CKOPOCTh. [lepuoa u
yactoTa. [{leHTpocTpeMHUTENBHOE YCKOPEHUE

2.1.6

TexHu4yeckne yCcTpOMCTBA: CIHUIOMETP, ABUKEHHE
CHAapAJIOB, LIEMIHBIE U PEMEHHBIE NTEpEIaun




2.1.7

[IpakTrueckue paboThl. M3MepeHne MTrHOBEHHOM
ckopoctu. MccrnenoBaHue COOTHOLIEHUS MEXKIY
MyTSIMH, MPONICHHBIMU TEJIOM 3a
MOCJIEI0BATEIIbHBIE PaBHBIE POMEKYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM JBWUXEHUU C HayalbHOU
CKOPOCTBIO, paBHOW HYyJt0. M3yueHue ABUKEHUS
apuKa B BA3KOM KUAKOCTU. M3ydeHue nBuKEHUs
Temna, OpOIIEHHOTO TOPU30HTAIBHO

2.2

H#iHPar## JMHAMUKA

221

[Ipunmun otHocuTenbHOcTH [anmunes. IlepBrrit
3akoH Hprorona. lHepumanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [lpuHiun cyneprno3uunuy cuil

2.2.3

Bropoii 3akoH HeroTOHA 1151 MaTepraibHOW TOYKHU
B nHepuuanbHol cucteMe orcuéra (MCO). Tpetuit
3aKkoH HploTOHA /111 MaTepuanbHBIX TOYEK

224

3akoH BCEeMHUpPHOro TAroteHus. Cuna TsHKECTH.
[lepBas kocmuueckas CKopocTh. Bec Temna

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJILKEHUS U cuia TpeHus nokos. KoapduuueHnt
TpeHus. Cuna CONpOTUBIICHUS IIPU JIBUKESHUH Tea
B JKU/IKOCTHU HJIH Ta3e

[MoctynarensHOe ¥ BpamaTeIbHOC —JIBYDKCHUE
a0CoJIIOTHO TBEPJOTO TeJla

2.2.8

MOMEHT cuJibl OTHOCUTEIBHO OCH BpAILCHHUS.
[Ineyo cumnbl. YcnoBusi paBHOBECHUS TBEPIOTO Teja
B UCO

2.2.9

Texnuueckue YCTpOMCTBA: MOAIUITHUKY,
JBHYKEHUE UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktnueckue paboTel. M3ydeHWe JBHIKEHUS
Opycka Mo HaKJIOHHOM TJIOCKOCTH TOJ| JCHCTBHEM
HECKOJIbKMX cuil. MccienoBaHre 3aBHCUMOCTH CHIT
YIPYrocTH, BO3HHUKAIOIMUX B jAedopMupyemoit
MPYXUHE U PE3UHOBOM 00pasile, OT BEIUYHHBI HX
nedopmaruu. MccnenoBanue yclioBUl paBHOBECHS
TBEPIOTO TeJa, UMEIOIIETO OCh BPAILICHUS

2.3

##HPar##3AKOHBI COXPAHEHUA B MEXAHUKE

231

I/IMHYHLC MaTepHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHuaIbHbBIX TOYCK. HMHy.]'II)C CHJIBI n
HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHus umnyibsca B ICO. PeakTuBHOE
JBUKECHHE




2.3.3

Pabota cubl

234 MouHoCTb CUIIBI
935 Kunernueckass sSHepruss MaTepHabHOW TOUKH.
A TeopeMao KUHETHYECKOM SHEPTUH
[Torenumansuas 3Heprus. [loTeHnManbHas SHEPTUst
236 yIpyro nedhopMUPOBAHHON MPYKUHBI.
e [HoTeHumanbHas SHEPIHs Tena BOJIN3U
MOBEPXHOCTHU 3eMIIU
[oTeH1ManbpHBIC U HENOTEHIMATBHBIE CHITBL. CBSI3b
937 paboThl HEMOTEHIMATBHBIX CHJI C W3MEHEHHEM
o MEXaHHUYCCKOM OJHEPruM CHCTEMBI TElI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHeprUH
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TexHuueckue yCTpOWCTBA: JBH)KCHUE  PAaKer,
A BOJIOMET, KOTIEP, PYKUHHBIHA IHCTOJIET
[lpaktuyeckne  pabotel.  M3ydenue  cBsi3u
9310 CKOpOCTEH  Teln TpU  HEYNpyroM  yaape.

I/ICCJ'IGI[OBaHI/Ie CBs3H pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOU OHCPIruu TCjia

3 MOJIEKVJIIPHAA ®U3UKA U TEPMOJAMHAMUKA
##Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOW TEOPHU

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeOopuu. BpOyHOBCKOE IBHKECHHE.
Huddysus. Xapaxkrep JBUKCHUS u
B3aMMOJCHCTBHUS YaCTHUI] BEUIECTBA
Mogenu cTpoeHuUs Ta30B, KUIKOCTEH U TBEPIBIX

3.1.2 Tell U OOBSACHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MOJENEN

313 Macca  monekyn.  KonmuecTtBo — BermiecTsa.

31 [TocrosinHas ABorazipo
' 314 TermmoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenbcust
Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJICKYJIIPHO-KUHETUYECKOW TEOPUU HJICATBHOTO
rasa
AbcomoTHass TemrepaTypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKON SHEPruM TEIJIOBOTO JIBUXKECHHS
yactui rasza. [llkana remneparyp KenbBruna

317 Vpasuenue Kmaneiipona — MenaeneeBa. 3akoH

HanbToHa




3.1.8

["a3oBbIe 3aK0HBI. V30mporieccsl B HCaIbHOM ras3e
C ITOCTOSTHHBIM KOJIMYECTBOM BELIECTBA: H30TEPMa,
n30xopa, n3obapa

3.1.9

TexHuueckue ycTpoicTBa: TEpMOMETp, OapoMeTp

3.1.10

[Ipaktnueckue pabotel. M3mepeHue  macchl
BO3JyXa B KJaccHOM komHate. MHccienoBanue
3aBUCHUMOCTHU MG)KIIy napaMeTpaMH COCTOAHUA
pa3peKeHHOro ra3a

3.2

OCHOBbI TEPMOJIMHAMUKNA

3.2.1

TepmonnHamuueckass  cucteMa.  BHyTpeHHss
SHEPrus TEPMOAMHAMUIECKON CUCTEMBI M CTIOCOOBI
€€ U3MECHEHUSA

3.2.2

KonnuectBo TemnmoTsl u pabora. BHyTtpenHss
SHEPrusi OJHOATOMHOIO WJIEAIbHOTO rasa

3.2.3

Buner  Teruionepepaum:  TEIIONPOBOAHOCT,
KOHBEKLHUsA, u3IydeHue. TerioéMkocTs Tena.
VYaenpHas  TEIUIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEILIONEpeaade

3.24

IlepBbii 3akOH TepMoaMHaMHKHU. [IpuMeHeHue
IIEPBOTr0 3aKOHA TEPMOJUHAMHUKYU K U30IPOLECCAM.
I'paduueckas nuHTEpHIpeTanus paboTh raza

3.2.5

TemoBble  MamuHbl.  [IpuHUMOBL  I€UCTBUS
TeIIoBbIX MamuH. [IpeoOpa3oBaHusi sHepruu B
TEIUIOBBIX MamwuHax. KodQuimeHT moie3Horo
neiictBua (manee — KIIJ) TermoBoit MalvHBL.
[uxn Kapno u ero KITJI

3.2.6

Bropoii 3akon tepmogmHamuku. HeoOGpatmmocThb
mpoueccoB B mpupoje. TemnoBble IBUTATEH.
DKosorndyeckue mpoOaeMbl TeII03HEPTETUKH

3.2.7

TexHuueckue YCTpOMCTBA: JBUTaTeIIb
BHYTPEHHETO CTOpaHus, OBITOBOM XOJOIUIBHUK,
KOHJIUIIMOHEDP

3.2.8

[Mpaktuyeckne paboTel. M3MepeHue yaenbHON
TEIIOEMKOCTHU

3.3

##HPar### AT PET'AT

HBIE COCTOAHMA BEIIECBA. ®A30BbIE

I[TEPEXO/IbI

3.3.1

3.3.2

[TapoobpazoBanue u koHaeHcauus. Mcnapenue u
KUIIEHHE. YenbHas TeIuloTa MapooOpa3oBaHMUA.
3aBUCUMOCTb TEMIIEPATYPBI KMIICHHS OT JaBICHUS

AGcontoTHasT M OTHOCHUTENbHAs  BJIAXKHOCTh
BO3ayxa. HacelmeHHslIi map




3.3.3

TBépnoe Teno. Kpucrammmueckue u amopdHbie
Tesla. AHU30TPONUS CBOMCTB KPUCTAILIOB. JKuikue
kpuctaiuibl. COBpeMEHHbIE MaTepUaIbl

3.34

[InaBienue u KpucTauM3anus. Y IejIbHas TEIoTa
mnaBiaeHus. Cyomumanus

3.35

VYpaBHeHue TeroBoro 6ananca

3.3.6

TexHuueckue  yCTpOMCTBA: TUTPOMETP u
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU TIOJy4EHUs
COBPEMEHHBIX  MaTepuaJioB, B TOM  4YHCIE
HaHOMAaTepHUaJOB, U HAHOTEXHOJIOTUH

3.3.7

[IpakTueckue paboThl. M3mepeHue BIaKHOCTU
BO3JyXa

SJIEKTPOAMHAMUKA

4.1

##HPar###JIEKTPOCTATHUKA

411

Onextpuzanus Ten. DIeKTpuueckui 3apsan. /[sa
BUJIA YIEKTPUUECKUX 3apsi/I0B

4.1.2

[IpoBoAHMKY, TUAIEKTPUKU U TOTYIIPOBOIHUKH

413

3aKOH COXpaHEHHUs AIICKTPUIECKOTo 3apsa

414

BzaumopeiictBue 3apsnoB. 3akoH Kynona

4.1.5

Dnexrpuueckoe ToJIe. HanpspxéHHOCTD
NEKTpUYeCKOro nonsd. IIpuHnun cynepnosunu.
JInHUM HaNPSHKEHHOCTH JIEKTPUYECKOTO MOJIS

4.1.6

Pabora CHUJI QJICKTPOCTATUYCCKOT'O T10JI4.
ITorenmuan. Pa3HocTh MOTEHIIUATIOB

4.1.7

[IpoBoAHMKM W JOHUPNEKTPUKH B TOCTOSIHHOM
ANEKTPUYECKOM ToJe. JysnexkTpuueckas
MIPOHUIIAEMOCTh

4.1.8

OnexrpoéMkocTts. Kongencarop. D1neKTpoéMKOCTh
IUTOCKOTO KOHJEHCAaTOpa. DHEPrus 3apsHKeHHOTO
KOHJICHCAaTOPa

419

Texuuueckue yCTpOMCTBA: AIIEKTPOCKOTI,
3JEKTPOMETP,  DJIEKTPOCTATUYECKasl  3alluTa,
3a3eMJICHHE  DJIEKTPONpPHOOPOB,  KOHIEHCATOp,
KCEPOKC, CTPYUHBII IPUHTEP

4.1.10

[IpakTnueckue paboTHI. N3mepenue
ANEKTPOEMKOCTH KOHEHCATOPa

4.2

HH#Par###TIIOCTOSIHHBIN DJIEKTPUUECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

421

Vcaopus CYHICCTBOBAHUA IIOCTOSIHHOT'O
QJICKTPHUYCCKOI'0 TOKa. HUctounuku toka. Cuna
ToKa. ITIoCTOSAHHBIN TOK




4.2.2

Hanpspxenue. 3akon Oma s ydacTka enu

4.2.3

DNeKTpUYecKoe  COMPOTUBJICHHE. Y JEIbHOE
COINPOTHBIICHUE BEILIECTBA

4.2.4

HOCJ’IeI[OBaTCJ'IBHOC, napajijieJibHOC, CMCIIAHHOC
COCOAMHECHUEC ITPOBOJHUKOB

4.2.5

Pabora snextpuueckoro Ttoka. 3akoH JIkoyms —
Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKa

4.2.7

anekTponBrkymas cuina (mamee — OJIC) wu
BHYTPCHHCC COIIPOTHUBICHUC HCTOYHHKA TOKaA.
3akoH Oma  fnsg TOJNHOM  (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3ambikanue

4.2.8

DNEeKTpOHHAsl MPOBOJAUMOCTb TBEPIBIX METAJUIOB.
3aBUCHUMOCTh  CONPOTUBIEHUS  METauIOB  OT
Temrneparypbl. CBepXIIPOBOIUMOCTh

4.2.9

Onextpuueckuid TOK B Bakyyme. (CBolicTBa
3JIEKTPOHHBIX MTyYKOB

4.2.10

[TonympoBonauku. CoOCTBEHHass W TMPUMECHAs!
MPOBOJIUMOCTh TOJTYNPOBOAHUKOB. CBoiicTBa p-N
nepexoa. [TomynpoBogHUKOBBIE TPHOOPHI

4211

DIEeKTPUYECKUI TOK B ANEKTPOJIUTAX.
DIIEKTPOIMTHYECKAS JUCCOLUALIMS. DIIEKTPOJINA3

4.2.12

DNeKTpUYeCcKuil TOK B razax. CaMOCTOSITENbHBIN 1
HECAMOCTOATENbHBIM pa3psld. PaszmuyHble THUIIBI
CaMOCTOSTENIBHOrO paspsaaa. Moinnus. [1nazma

4.2.13

TexHuueckne yCTpoicTBa: aMnepMeTp, BOJIbTMETP,
peocTar, HCTOYHUKHN TOKa,
3JIEKTPOHArpeBaTEIbHBIC npuOopHI,
ANEKTPOOCBETUTENIBHBIE  MPUOOPHI, TEPMOMETP
COTIPOTUBIIECHUS, BAKYYMHBIN U0/, TEPMUCTOPHI U
(GOTOpEe3UCTOphl,  MOJYNPOBOJHUKOBBIA  THOI,
TraJIbBAHHUKA

4.2.14

[Ipaktuyeckue paboThl. M3ydeHue cMelmaHHOTO
COCIMHEHUS PE3UCTOPOB.

M3mepenne DOJIC ucTOYHHMKA TOKa U €ro
BHyYTpeHHero  compotusieHus.  HaOmronenue
3JIEKTPOJIN3a

11 KIIACC




Kon
pa3jaena

4

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3J1eMEHTHI COIEPAKAHUS

OJIEKTPOAMMHAMUKA

4.3

#HPar#H#M AT HUTHOE I1OJIE. OJIEKTPOMATI'HUTHAA MHYKIIA

43.1

TTocTostHHEBIE MAaTrHHUTEIL. BsaumogelictBue
IIOCTOSIHHBIX MAarHUTOB

4.3.2

MarnutHOe nose. BeKTop MarHuTHON MHAYKIUH.
[IpyHnun cynepno3unyu. JIMHUKM MarHUTHOU
WHIYKIHUU. Kaptuna  nuHMI ~ MarHuTHOM
MHAYKIHAHX TOJIS OCTOSTHHBIX MarHUTOB

4.3.3

MaruauTHO€ 1osie TpOBOJAHUKA ¢ TOKOM. KapTuHa
JIMHUW TOJIA JJIMHHOTO MNPSIMOTO MPOBOAHUKA U
3aMKHYTOT'0O KOJIBLIEBOT'O ITPOBOJIHUKA, KATYIIKH C
TokoM. OmbiT Opcrena. BiaumoneinicTBue
MPOBOJHUKOB C TOKOM

4.3.4

Cuna Amriepa, €€ MOyJIb U HAalpaBIICHHUE

4.3.5

Cuna Jlopenma, e€ MOAylb W HampaBJCHHE.
JIBYOKEHHE 3apsHKCHHOM YaCTHUIIBI B OJTHOPOJIHOM
MaraHutHoM noJie. PaGota cuier Jlopenia

4.3.6

SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIUU

4.3.7

IToTok BCKTOpa MarauTHOM WHAYKOWUN

4.3.8

OJIC wuHaykuuu. 3aKOH BJIEKTPOMAarHUTHOMN
nHaykuun Papanes

4.3.9

Buxpesoe snekrpuyeckoe nosue. 9JC unaykuuu
B IIPOBOJHUKE, ABUKYIIEMCS MOCTYINATEIbHO B
OJTHOPOJHOM MarHUTHOM IT0JIe

4.3.10

[IpaBuno Jlenna

43.11

NunyktuBHoCcTh. SBnenne camounaykuuu. IJC
CaMOMHTyKIIHH

43.12

9Hepr1/1;1 MAarguMTHOT'O ITOJIA KaTYIIKHW C TOKOM

4.3.13

DNEeKTPOMarHuTHOE TOJIe

4.3.14

Texnuueckue YCTPOMCTBA: [IOCTOSIHHBIE
MAarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUIaTED,
YCKOPHUTENH 3JIEMEHTapHBIX YaCTHII,
MHIYKIMOHHAs NI€Yb

4.3.15

[lpaktuyeckue paboThl. M3ydeHne MarHUTHOTO
IIOJIsL KaTYLIKK ¢ TOKOM. MccenenoBanue NencTBUs
IIOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.
HccnenoBanue  ABIEHUS  DIIEKTPOMArHUTHOU
UHAYKIUU

KOJIEBAHMA 11 BOJIHBI




5.1

#HHPar#HMEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

Konebarensuas CHCTEMA. CBoOogHbIE
KoJIeOaHus. lapmonnueckue KOJIcOaHHS.
[epuon, yactoTa, aMITUTYAa U (a3a KoJaeOaHHi

5.1.2

[Ipy>XuHHBIN MAasITHUK. Marematuueckui
MasITHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHUi.
Kunematnueckoen AuHaAMUYECKOE ONHCAHUE
K0J1e0aTeIbHOr0 ABUKECHUS

5.14

[IpeBpamenrie SHEpPruud MNpU TaPMOHUYECKUX
koneOaHusax. CBsA3b aMIUIUTYIbl KoJieOaHUl
MCXO/IHOM BEJIMYMHBI C aMITUTY1aMHU KoJleOaHui
€€ CKOpPOCTH U YCKOPEHHUS

5.15

KonebarensHbIH KOHTYD. CBoOoaHbIe
AJIEKTPOMArHUTHBIE KoJIe0aHUS B HJEATHLHOM
KojeOaTeIbHOM KOHType. AHAJIOTUs MeEXIy
MEXaHHUYECKHUMHU u ANEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa

5.1.6

3akoH COXpPAaHCHUSA OHEPrun B HUACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BreiHyX/I€eHHBIE ~ MEXaHWYecKue  KoyeOaHus.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXIeHHbIE
AJIEKTPOMATrHUTHBIE KOJIeOaHMsI.
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IlepemeHHBII TOK. CunycounanbHbII
IIEPEMEHHBIN TOK.

5.1.9

MOoOUIHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JNECUCTBYIONIEE  3HAYEHUE CHJIbl TOKa |
HaIpsHKEHUS

5.1.10

Tpancopmarop. IlpousBoacTBo, mnepenava u
notpelieHne INEKTPUYECKOU JHEPIrUH.
OKOJIOTUYECKUE PHUCKM IPU  IPOU3BOACTBE
JIEKTPUIECKON SHEPIHH. Kynbrypa
HCIIOJIb30BaHUs AJIEKTPO3HEPTUU B
[MOBCEAHEBHOM KU3HU

5.1.11

Texuuueckue YCTPOWCTBA: ceticmorpad,
ANEKTPUYECKUI 3BOHOK, TUHUM 3JIEKTponepeiad

5.1.12

[pakTuyeckue paboThI. Hccnenosanue
3aBHCHUMOCTH NepuoJia MallblX KoyiebaHuil rpy3a
Ha HUTH OT JJIMHBI HUTHM M Macchl TIpy3a.
HccnenoBanue NepeMEHHOrO TOKAa B LENU U3
MIOCJIEJIOBATENIbHO COEAMHEHHBIX KOHJEHCATOpA,
KaTyIIKH U Pe3UCTOpa




5.2

#HHPartHMEX AHMYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI
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Mexanudueckue BOJIHBI, yCJ10BUA
pacrpocTpaHeHHsI. [Mepuon. CxopocTb
pacrpocTpaHeHus U UTHHA BOJHBIL. [lomepeunbie
Y TIPOJIOJTbHBIE BOJTHBI

5.2.2

###Par###  Uurepdepenumss u  qudpaxius
MEXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3Byka

5.24

DNEKTPOMArHUTHBIC BOJTHBL. Y CIIOBHUS M3JTyUCHUS
AEKTPOMATrHUTHBIX BOJIH. Bzanmnas
opueHTanmst BekTopoB E, B w v B
ANEKTPOMArHUTHOM BOJIHE B BaKyyMe

5.25

CBoMCTBA 2JIEKTPOMArHUTHBIX BOJIH: OTPAKECHHUE,
MpeioMIIEHHe,  ToJsgpu3auus,  JUpaxiys,
untepdepenys. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ixana 3€KTpOMarHuTHHIX BOJH. [Ipumenenue
QJICKTPOMArHuTHBIX BOJIH B TCXHUKC U 6I)ITy

5.2.7
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[IpuHuMOBl ~ paguocBsA3M U TEJICBUACHUS.
Panuonokanusi. DneKTpoMarHuTHOE 3arps3HEHUE
OKpY>Karollei cpeapl

Texnuueckne YCTPOMCTBA: MY3BIKaJIbHBIE
WHCTPYMEHTBI, YJIBTPA3BYKOBasi JIUarHOCTHKA B
TEXHUKE W MEAUIMHE, pajap, paauoNpUEMHUK,
TeneBU30p, anTeHHa, Tenedon, CBY-meun

5.3

###Par#HH#HOIITUKA

5.3.1

[IpsMonuHeHOE pacnpoCTpaHEHUE CBETa B
oxHopoaHou cpexe. JIyd ceera

5.3.2

OtpaxkeHne cBeTa. 3aKOHBI OTPaKEHUS CBETA.
[TocTpoenune n3o0paxeHUi B TUIOCKOM 3epKaje

5.3.3

IIpenomnenue cBera. 3aKOHBI MPEIOMIICHHS
cBeTa. AOCOIOTHBIHN IOKa3aTeNb IPETOMIICHUS

5.34

[Tonmnoe BHyTpeHHee oTpakeHue. lIpeaenbHbIi
YTOJI [TOJIHOTO BHYTPEHHETO OTPAKEHUS
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Hucnepcust ceta. CioxHBIH cocTaB 0eo0ro
ceera. Lger

5.3.6

CoOuparornue 1 pacceuBarolue JIMH3bL. TOHKas
nuH3a. DOKYCHOE PACCTOSTHUE U ONTHYECKas CHIla
TOHKOM JMH3BL [locTpoeHne w300paxkeHUi B
coOMparmIMX W  pPaCCEUBAONIMX  JIMH3aX.




®dopmysia TOHKOM JIMH3bI. Y BEJIMYCHHE, JTaBAEMOE
JIMH30U

5.3.7

IIpenensl NPUMEHUMOCTHM  F€OMETPUYECKOMN
OINTUKH

5.3.8

HNurtepdepennus CBeTa. Korepentnsie
WCTOYHHKHU. Y CIIOBUS HAOIIOICHUS MaKCUMYyMOB
1 MUHUMYMOB B HHTEPPEPCHIMOHHOW KapTUHE
OT JIBYX CHH(A3ZHBIX KOTEPEHTHBIX HCTOUHUKOB

5.3.9

Hudpakuus cBera. JudpakmuonHas pemérka.
VYcnoBue HaOmoAEHHUS TJIaBHBIX MaKCHMYMOB
IIpY IIaJICHUM MOHOXPOMAaTHYECKOI'O CBETa Ha
TU(PPAaKIUOHHYIO PEIIETKY

5.3.10

HOHHpI/ISaHI/IH CBCTa

5.3.11

TexHuueckue  yCTpoOWMCTBA:  OYKH,  JIyIa,
¢dotoanmnapar, MIPOEKITMOHHBIN anmapar,
MHUKPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TupaKIMOHHAS PEIIETKA, TOISIPOUI

5.3.12

[Ipaktuueckue paboThl. M3MepeHue mokaszartess
MIPEIOMJICHUSI. Hccnenosanue CBOWCTB
n300pakeHu B JIMH3aX. HaGmonenue
JUCIIEPCUU CBETA

RJIEMEHTBI CTIELJTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannns NIPUMEHUMOCTHU KJIACCHYECKOU
MEXaHUKH. IlocTtynatsl TEOpUU
OTHOCHUTCJIBbHOCTU: I/IHBapI/IaHTHOCTB MOI[yJISI
CKOPOCTH  CB€Ta B  BaKyyMmMe, IPHUHIIHI
OTHOCHUTEIBLHOCTH DHHINTSHHA

6.2

OTHOCUTEIIFHOCTE OIHOBPEMCHHOCTH.
3aMCI[.H€HI/Ie BPCMCHU U COKpAICHUC NJIMHBI

6.3

DHeprus U UMITYJIbC CBOOOTHON YaCTHIIBI

6.4

CBs3p Macchl C DHEPrued U HMMITYJIbCOM
CBOOOJTHOM YaCTHIIBI. DHEPTHUs TTOKOSI CBOOOTHOM
HJaCTUIIbI

KBAHTOBAS ®U3UKA

7.1

H#Par###JIEMEHTBI KBAHTOBOM OITUKU
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®otonbl. dopmyna I[lnaHka CBS3UM JHEPrUU
¢oTOHA € ero 4YacTOTOW. DHEpPrus U HUMITYIIC
dhoTona

7.1.2

OtkpeiTe u ucciuenoBanue  (orodddexra.
Omnpiter A.I'. CroneroBa. 3akousl hoToddhdekTa




7.1.3

VYpaBuenue DOiHmTelHa i doTtodrddexra.
«Kpacnas rpanuma» portodaddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.15

XUMHUECKOE JeHCTBUE CBETA

7.1.6

TexHuueckue YCTPOMCTBA: (dhoTodEeMEHT,
(dhoTomatunk, comHeuHas 0aTtapesi, CBETOAUO]]

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. Onbitel Pesepdopna
10 MCCJIEIOBAHMIO CTPOEHUS aToMa.
[Inanerapnast MoJ€sIb aTOMa

7.2.2

Iloctynatel bopa. M3nydeHue u MOIVIOLIECHME
(OTOHOB NpH MEPEX0Je aTOMa C OJHOTO YPOBHS
SHepruu Ha Jpyrod. Buabl cnektpoB. Croektp
YPOBHEM 3HEPruu aTomMa BOJIOpOJIa

7.2.3

BosHOBBIE cBOlicTBa yacTull. BonHel ne bporns.
KopnyckynspHo-BOIIHOBOM JyaJu3M.
Jlndpakiys 31eKTPOHOB Ha KpHUCTaJlIax
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CroHTaHHoOE n BBIHYXXJICHHOC H3JIYyUCHHUC.
YCTpoiCTBO M IPUHITUTT pabOTHI Jlazepa

7.2.5

Texanueckue YCTPOWCTBA: CIIEKTpaJIbHbIN
aHanu3  (CHEKTPOCKOIM), Jas3ep, KBAHTOBBIN
KOMITBIOTEP

7.2.6

[IpakTrueckue paloTBI. Ha6monenue
JIMHENYATOro CreKTpa

7.3

ATOMHOE A/1PO

7.3.1

Meroasl HAOJIIOJIEHUsT M perucrpainuu
3JIEMEHTapPHBIX YACTHL]

7.3.2

OTtkpbITHE PaavOaKTUBHOCTH. OnpITh
Pesepdopna mo  ompenmeneHuro  cocTaBa
paauoakTUBHOTO M3MydeHus. CBoiicTBa ambda-,
oera-, ramMma-u3J1y4yeHusl. Bnusinue
PaAMOaKTUBHOCTH Ha HUBbIE OpPraHU3MBI

7.3.3

OtkpeiTHE NpoTOHa M HeWTpoHa. HykioHHas
Mozenb siapa I'eizenOepra — MBaneHnko. 3apsin
sapa. MaccoBoe uucio saapa. M3otonsl

7.3.4

Anbda-pacniag. DIEKTPOHHBIH W TO3UTPOHHBIH
Oera-pacna. I"'amMa-uznyuenue. 3aKoH
pazinoaKTUBHOIO pacrnaja

7.3.5

DHeprus CBsI3U HyKJIOHOB B sJipe. SIiepHble CHIIBI.
HedexT maccel sapa

7.3.6

ﬂﬂepHBIe pCaKkuuu. ILGJ'ICHI/IG " CUHTC3 AACP




7.3.7

Snepubiii  peaktop. TepmosiaepHblii  CHHTES.
[TpoGaeMbl ¥ IEPCTIEKTUBHI SIICPHON SHEPTETHKH.
DKOJIOTUYECKHUE aCIEKThI SIACPHONU IHEPTETUKHI

7.3.8

QHCMGHTaPHHe HYaCTHUIIBI. OTKpBITI/IC MMO3UTPOHA.
CDYHI[aMCHTaJ'IBHBIe B3aHMOHeﬁCTBHH

7.3.9

TexHuueckne yCTpOMCTBA: JO3UMETP, Kamepa
Bunbcona, simepHbliii peakTop, aroMHas 6omba

7.3.10

[IpakTraeckue paboTel. MccnemoBaHue TpPEeKOB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3nnoro ne6a. Co3Be3nusi, spKue 3BE3DI,
IUTAHETHI, UX BUAUMOE JIBHKEHUE

8.2

ConHeunas cucrema. [lmaHeTbl 3eMHOW TPYIIIBI.
[InaHeThI-TUraHThl U UX CIIYTHUKH, KapJIUKOBbIE
maHeTel. Maneie Tena CoTHEYHOM CUCTEMBI

8.3

Comnnue, ¢orocdepa u armocdepa. ComHeuHas
AKTHBHOCTb

8.4

Ucrtounnk sneprun CosHIa U 3BE3N

8.5

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETUMOCTb, panuyc, TemIeparypa, ux
B3aMMOCBA3b. /lnarpamMma «CreKTpabHbIA K1acc
— CBETUMOCTDBY. 3BE3 bl TJIaBHOU
IOCJIEAOBATCILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTDY JUIS 3BE3]I IJ1aBHOM
MOCJIEI0BATEeILHOCTH

8.6

#H##Par###BuyTpeHnee CTpOECHHUE 3BE3 .
CoBpemeHHbIE MPEACTAaBICHUS o
MPOUCXOXKACHUN U dBoMtonuKU ConHIIA U 3BE3.
DTanbl KU3HU 3BE3]T

8.7

Mineunsbiit [IyTe — Hama I'anaktuka. CnimpanbHas
cTpykTypa ['anmaktuku, pacnpezesneHue 3BE3,
ra3a u nplu. [lonoxenue u neuxenue ComnHa B
lNamaxruke. IInockas u chepuyeckas
nozacucreMsl ["anakTuku

8.8

Tunbel ranaktuk. PaguoranakTukd M KBa3aphl.
UYEpHble ABIPHI B sIpax TalaKTHK

8.9

Bcenennas. Pacmmpenne BceenenHoil. 3akoH
Xa0b6ma. Paz0eranue ramaktuk. Bospact wu
panuyc Bcenennoii, Teopusi bomnbioro B3pbiBa.
Mogens «ropstueii  BcenenHoii». PenukToBoe
U3ITy4yeHUE




8.10

Macrraduas
MeTtaranakTHka.
aCTPOHOMHUU

CTpYKTypa
Hepeménnnie

Bcenennoii.
poOIeMbI




MPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJJTHEI'O OBIIIET'O OFPA3OBAHMUS

Kox
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM
OCBOEHHUS OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl CPeIHEro
001ero o0pazoBaHus

1

ChopmupoBaHHOCTH YMEHUI pacro3HaBaTh PUINYECKUE SBICHUS

(npoueccm) 1 OOBICHATEL UX Ha OCHOBE N3YYCHHBIX 3dKOHOB

BnaneHne ocHOBOMOJAraroIIMMH (I)I/I3I/I"IeCKI/IMI/I IIOHATUAMU H

BCJIIMYMHAMHU, XaPAKTCPU3YIOILINMU (I)I/ISI/I‘-ICCKI/IG IIpOLECCChI

CdhopmupoBaHHOCT, YMEHUN NMPUMEHATH 3aKOHBI KIACCHUYECKOM
MEXaHHWKH, MOJEKYIsIpHOW (U3UKM U  TEPMOIUHAMHUKH,
JNEeKTPOAMHAMUKH, KBAaHTOBOM (U3MKKM JUIsl aHaiIM3a |
OOBSICHEHUSI SBJICHUM MHKPOMHUpPA, MakpoMHpa U MeETrammpa,
paznuuaTh  ycioBHs  (TpaHMIlbl, 00JIaCTH) NPUMEHHUMOCTU
(GU3MYECKUX  3aKOHOB, TIOHMMATh  BCEOOIIMI  XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTH HCIIOJIb30BAHHS
YACTHBIX 3aKOHOB; aHAJIM3UPOBATH (PUINYCCKUE TIPOIIECCHI,

HCIIOJIB3YSA OCHOBHBIC ITOJIOKCHUSA, 3aKOHBI 1 3aKOHOMEPHOCTHU

ChopmupoBaHHOCTH YMEHUS Pa3IU4aTh YCIOBHS TPUMEHUMOCTH

Mojenel GU3NYECKUX TN U IPOLECCOB (SBICHHUI)

CdopMUpOBaHHOCTh YMEHHUS PEIIaTh PACUETHHIE 3a7a4M C SIBHO
3aJIaHHOW W HESBHO 3aJlaHHOM (DM3MYECKOW MOJEbIo: Ha
OCHOBAaHWM aHajM3a YCJIOBUSA BBIOMpaTh (HU3MUECKHE MOJIENH,
OTBEUalol[e TPeOOBAHUAM 3a/ayd, MPUMEHSITh (QOPMYJIbL,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl GU3UUYECKUX TEOPUH MPH
UCIOJIb30BAHUM MAaTeMAaTUYECKUX METOJOB pelIeHUs 3ajad,
MPOBOJIUTh PACUETHl HA OCHOBAaHUM HMEIOUIMXCS JAHHBIX,
aHAJIM3UPOBATh PE3YNIBTATHI U KOPPEKTHUPOBATH METO/IBI PEIICHUS

C Y4ETOM MOJYyUYEHHBIX PE3YJIBTATOB

Pemrate kauecTBeHHBIE 3a7]auu, TPEOYIOIINE MPUMEHEHHs 3HAaHUH
U3 pa3HBIX pa3feNioB INKOJBHOTO Kypca (HU3MKH, a TaKxke
UHTETpalUy 3HaHUI U3 JPYTUX NPEIMETOB €CTECTBEHHOHAYYHOTO

LMKJIA: BBICTPAWBATh JIOTMUECKYIO IIETNOYKY PACCYXKIECHUN C




OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U @HBHQGCKHC

SIBJICHHUA

Bnanenue  OCHOBHBIMHM ~ METOJAaMH  HAy4YHOTO  TO3HAHUS,
UCTOJIb3yeMbIMU B (PU3HUKE: NMPOBOAMTH NPSAMbIE U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAIbHBINA
CHOocO0 WM3MEpEeHHS W HWCHOJb3ysd HW3BECTHBIE METOJBI OLEHKH
MOrPETHOCTEN U3MEpPEHUH, MPOBOJIUTH HCCJIEIOBAHNE
3aBHCUMOCTEH (PM3NYECKUX BEIWYHH C MCIIOJIB30BAaHUEM IPSIMBIX
MU3MEPEHUH, OOBSCHATH IOJNyYCHHBIE PE3yJAbTAaThl, HCIOIB3Ys
¢bu3nveckne TEOpWH, 3aKOHBl M TIOHSTHS, W JeNaTh BBIBOJBI;
coOnrofarh mpaBwia O€30MacHOr0 Tpylda MpU TMPOBEACHHUU
HCCIIeIOBaHUN B paMKax ydeOHOTO JKCIIEpUMEHTa U Yy4eOHO-
UCCIIeIOBATEeNIbCKON IEATETbHOCTHU C HCTIOIb30BaHUEM LU(POBBIX

MU3MEPUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYAOBAHUS

CdopmupoBaHHOCT, yMEHHUW aHAJM3UPOBATh U  OILIGHUBATH
MOCNEJCTBUSL OBITOBOM M IPOU3BOJCTBEHHOM JEATEIHHOCTH
YelloBeKa, CBA3AHHOW ¢ (DU3MUECKHMHM TMPOILIECCAMH, C MO3UIUI
IKOJIOTHUYECKON 0€30MacHOCTH; MPEACTaBICHUI O palliOHATEHOM
MPUPOJONONB30BaHIM, a TaKXKe pa3yMHOM UCIOJIb30BAaHUU
JTOCTH>KEHUM HAYKM M TEXHOJIOTHH JJIS allbHEUIIEro pa3BUTHS

YeJIOBEYECKOr0 00IIeCTBA

OBnazieHne pa3iIUYHBIMH CII0COOaMu PaboThl ¢ MHpOpManuen
(U3NYECKOTO COACpXKaHUSA C HCIOJIB30BAHUEM COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTHIA; Pa3BUTHE YMEHHIA KPUTHYECKOTO

aHaJM3a M OIIEHKH JOCTOBEPHOCTH MOJTyYaeMoil nH(popMaIiu

10

ChopmupoBaHHOCT, YMEHW TPUMEHSATH OCHOBOIIOJIATAIOIIHE
ACTPOHOMUYECKHE TIOHATHUS, TEOPUH MU 3aKOHBI IS aHalIW3a U
00BbsACHEHUS (U3UYECKUX MPOIECCOB, MPOUCXOIAMINX Ha 3BE3AaX,
B 3BE3HBIX CHCTEMaX, B MEKTAIAKTHYECKON Cpene; ABUKCHUS

HEOESCHBIX TEJI, DBOJIIOLIMY 3BE311 M Beenennoi




