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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢pu3nke Ha ypOBHE CpeHEro o0IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTeIbHON HMPOrpPaMMBL,
npencrasieHHbix B @I'OC COO, a Ttakke ¢ yd4érom QenepanbHON pabodell MporpaMMBI
Boctiutanus u KoHuenmmu npenogaBanust yaeOHoro npenmera «Dusnka» B 00pa3oBaTeIbHBIX
opranmsanusx  Poccuiickoit ®enepanuu, pealM3ylOIIMX OCHOBHBIE 00pa3oBaTelIbHbBIC
IPOTPaMMBEI.

[Iporpamma 1o (¢usmke ompenenser o00s3aTelnbHOE IPEAMETHOE COJAEpIKaHUe,
YCTAaHABJIMBAET PEKOMEHIYEMYIO IIOCIIEOBATEIBHOCTh H3YUEHHsI TEM W DPa3/elioB y4eOHOTO
npeaMeTa ¢ y96TOM MEKITPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO IpoIiecca,
BO3PACTHBIX 0cOOEHHOCTEH o0yuatomuxcs. [Iporpamma no ¢pusnke 1aét mpeacTaBIeHHUE O HETsX,
CoJiepKaHnM, OOIIel cTpaTerny 0OydeHHsI, BOCITUTAHUS U Pa3BUTHUS 00YJArOIINXCS CPENCTBAMH
yueOHoro npeamera «duznkay Ha yriay0aEHHOM ypOBHE.

Nzyuenne xypca ¢GU3MKK yriryOJEHHOTO YpPOBHS TIIO3BOJISIET pPEANTHM30BaTh 3a7adyd
npodeccCHOHATFHOW OpPUEHTAIUH, HANpPaBICHO HAa CO3JaHWE YCIOBWH IS TPOSIBICHHUS CBOUX
WHTEIUICKTYaJIbHBIX M  TBOPYECKHX CIIOCOOHOCTEH KaKIBIM  OOYJarONIMMCS, KOTOpBIE
HEOOXOIUMBI IS TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHUs 1O Pa3TMIHBIM (PU3UKO-TEXHUIESCKUM ¥ HHXCHEPHBIM CIEIIHATBHOCTSIM.

B mporpamme mo ¢u3MKe ONPENeNstoTcsl TUIAHUPYEeMbIE Pe3yJabTaThl OCBOCHHUS Kypca
(GU3MKK Ha YPOBHE CPETHETO 001IIero 00pa3oBaHus: JIMIHOCTHBIE, METAIPEAMETHBIE, TIPEIMETHBIE
(ma yriry6sniéHHOM ypoBHE). HaydHO-METO1010TrHYeCKO OCHOBOM I pa3pabOTKH TpeOOBAHMMA K
JMYHOCTHBIM, METANpeMETHBIM H TPEJMETHBIM pe3yJbTaTaM OOyJaroIIuXCcsi, OCBOMBIIUX
nmporpaMMmy 1o (U3MKE Ha ypOBHE CpPEAHEro oOIero oOpa3oBaHUs Ha yriayOJaEHHOM ypOBHE,
SIBJIIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IJIAaHUPYEMBbIE Pe3yNIbTaThl OCBOCHUS Kypca (GU3UKHU HA YIIIyOJIEHHOM YPOBHE, B TOM YHUCIIE
MpeIMETHBIE PE3yabTaThl MO rojlaM O0yYEeHHUS;

coziepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus..

[Iporpamma mo ¢Qu3uke MMeeT MPUMEPHBIA XapakTep W MOXET OBITh HCIOJIb30BaHA
YUUTEISIMHU (PU3UKU ISl COCTABJICHUSI CBOMX Pa0OUYUX MPOTpamMM.

[Iporpamma 10 (Qu3MKEe HE CKOBBIBAET TBOPYECKYIO WHHULMATUBY YUUTEIeH U
MPEIOCTABISIET BO3MOXHOCTU [UIsl peaju3alud pPa3IMYHbIX METOJWYECKUX TMOJIXOJ0B K
MpenojaBaHuio GU3MKU Ha YTIyOJIEHHOM YPOBHE IIPH YCIOBUU COXpAaHEHUS 0053aTebHON YacTH
coJiep>KaHus Kypca.

du3rkKa Kak HayKa 0 HauOoJee 00IKX 3aKOHaX MPUPOJIbL, BBICTYMAs B Ka4eCTBE Y1eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
konpHBIA Kypc (UMK — CHUCTEMOOOpA3YIOUIU [Jis €CTeCTBEHHO-HAYUHBIX YUeOHBIX
MIPEeIMETOB, MOCKOJIbKY (pU3nYecKre 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHeH, Ouosoruel, pusnueckoi reorpadueid u acrponomueil. Mcnonp3oBaHue U aKTUBHOE
pUMeHeHne (PU3MUECKUX 3HAHUI OMpPENeNuiio XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B c¢epe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJYYEHHsS] HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBaMu. M3ydyeHune ¢(u3MKM BHOCUT OCHOBHOM BKJIag B
(bopMUpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpPa 00ydaromierocs, B GoOpMHUpOBaHUE YMEHUIN
MPUMEHATh HayYHbII METO/1 IO3HAHUS MPH BHIIIOJIHEHUN UMHU YUEOHBIX HCCIIEIOBAaHUH.

B ocHOBY Kypca (M3MKH Ha ypOBHE CpeAHEro oOIero oopa3oBaHus MOJOXKEH Ps UAEH,
KOTOPBI€ MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 TOCTPOCHUS.

Hoesn yenocmnocmu. B cooTBETCTBUM € HEW KypC SIBJISETCS JIOTHUECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3feNioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBpEMEHHOM (PU3UKH.



Hoes zenepanuzayuu. B cooTBeTCTBUU C HEll MaTepual Kypca Gpu3nku 00beIMHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBusercs (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIICCTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCHojib30BaHUE T'YMAaHUTAPHOTO
noTeHIana (pru3nyeckon HayKu, OCMBICIICHHE CBSA3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaKXKe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTHIECKUMH MTPOOIeMaMHu.

Hoesn npuxnaouou nanpasnennocmu. Kypc duzuku yriy0iaEHHOTO ypOBHS MPEANOIAracT
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTHYECKUX IMPUIOKEHUN H3yICHHBIX
Teopuil M 3akoHOB. [Ipm 3TOM paccMaTpuBalOTCS HAa YpPOBHE OOIIMX TPEACTABICHUN U
COBPEMEHHBIE TEXHUUECKUE YCTPONCTBA, K TEXHOJOTHH.

Hoea 3xonocuzayuu peanusyercs IOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX JKOJOTHYECKUM MpPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYKIeHHS MPOOIIeM palliOHAIBHOTO MPHPOAOTIONH30BAHUS H
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHune cosepKaHusl MPOrpaMMbl TI0 (PH3UKE TOJDKHO OBITH IOCTPOSHO Ha MPUHITUIIAX
CHCTEMHO-AEATEILHOCTHOTO Mo1XoAa. J{is pu3uKe peanu3aliyisi STUX MPUHIAIIOB O0a3upyercs: Ha
WCTIOJIb30BAHUU CaMOCTOSITEIBHOTO AIKCIEPUMEHTa KaK IMOCTOSHHO JEHCTBYIOIIEro ¢axTopa
yaeOHoro npouecca. J{iist yriy6i€HHOTo YpOBHS —3TO CUCTEMa CaMOCTOSITENIbHOTO YYEHHUECKOTO
OKCTIEPUMEHTa, BKIIOYAIONIETO (POHTAIBHBIE YYEHHYECKHE OIBITHI TP HM3yYeHWH HOBOTO
Matepuana, labopaTopHble paboThl M pabOThl MpakTUKyma. [Ipu 3TOM BO3MOXKHBI JBa criocoba
peanmu3aryu (GU3NIECKOTO MpaKTHKyMa. B mepBom ciydae mpakTHKyM MTPOBOAUTCS KOO0 B KOHIIE
10 u 11 xaccos, MO0 MOCIIE MEPBOTO M BTOPOTO MOJTYTOAUH B KOXKIOM U3 ATHX KilaccoB. Bropoi
coco0 — 9TO WHTEerpanus paboT MPaKTHKyMa B CHCTEMY J1a0OpaTOPHBIX pPadOT, KOTOpHIE
MPOBOJATCST B TIpoliecce u3ydeHus paszjaena (tembl). [Ipm sTom mox pabotamu MHpakTHKyma
MOHMMAETCS CaMOCTOSITENIbHOE HCCIIEJOBAHME, KOTOPO€ TMPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOTO, 0000IIEHHOTO BUa O6€3 TOMIAaroBOW HMHCTPYKITUH.

B nporpamme mo ¢usnke cucreMa YIeHHUECKOTO SKCIIEPUMEHTA, JJAOOPaTOPHBIX padoT 1
MPaKTUKyMa MpeJCTaBlIeHa eIUHBIM MepeuHeM. BoiOop TeMaTHKy Ui 3TUX BUAOB YUEHUYECKUX
MPaKTUYECKUX PabOT OCYILECTBISETCS Y4aCTHHKaMU 00pa30BaTENIbHOTO Ipoliecca MCXOAS U3
O0COOCHHOCTEl MOYPOYHOIO TIUIAHUPOBAaHUSA M OCHalleHusi kabunera ¢usuku. I[lpu sTOM
obOecrieunBaeTcs OBJaJeHUE OOYYAIONIMMUCS YMEHHUSMU MPOBOAUTH MpPSMbIE U KOCBEHHBIE
U3MEpEeHUs, UCCIENOBaHUs 3aBUCUMOCTEH (M3MYECKUX BEIMYMH U IMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKME yAenseTcs pelIeHUI0 pacu€THBIX U KayeCTBEHHbIX 3a4ad. [Ipu sTom
JUIs pacu€THBIX 3a7ad IMPUOPUTETOM SIBISIOTCS 3a/laud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(buznyecKoi MOJIeINbI0, TO3BOJIAIONINE TPUMEHSATH H3yUYEeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazlienia Kypca, TaK M HUHTErpUpYysd NPUMEHEHHWE 3HAaHWW W3 pa3HbIX pasfenos. s
KaueCTBEHHBIX 3aJady MPUOPUTETOM SBISIIOTCS 3aJaHUsl Ha OOBsICHEHHE/TpeacKa3aHue
MpoTeKaHus (PU3MUECKUX SBICHUN M MPOIECCOB B OKPYXKAIOUICH XU3HM, TpeOyrolue BhIOOpa
(buznyecKoi MoJeNnu i CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpeboBanmsimu PI'OC COO Kk MaTepuasbHO-TEXHHUUYECKOMY
o0ecreyeHn0 y4yeOHOTo mpolecca Kypc (U3MKH YriIyOJIEHHOTO YpPOBHS Ha YPOBHE CpEIHETro
oOmiero o0Opa3oBaHUs JOJDKEH H3y4aTbCs B YCIOBHAX IpeIMETHOro KabuHeta. B kabunere
(bU3HMKHN TODKHO OBITH HE0OX0UMOE J1abopaTopHOe 000PYIOBAHUE /TS BBIIIOJHEHUS YKa3aHHBIX
B MporpamMMme Mo (pus3mke y4eHHUECKHX OTBITOB, TAOOPATOPHBIX pabOT U pabOT MpPaKTHKyMa, a
TaKXe IEMOHCTPALMIOHHOE 000pYyI0BaHHE.

JleMoHCTpaloHHOe 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHUMAJbHON TOCTATOYHOCTH M 00eCleYrBaeT MOCTAHOBKY MEPEUYUCIEHHBIX B MPOrpaMMe 0
(Gu3MKe KIIOYEBBIX JEMOHCTpAlMi Ui WCCIENOBAHHUS HM3y4aeMbIX SIBICHHI M TMPOIIECCOB,
SMIUPHUUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.



JIaGopaTtopHoe 00OpymOBaHHE JJsl YICHHYECKHX IMPAKTHUECKUX paboT (opmupyeTcs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECmeyMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI J1abOpaTOpHOTO OOOpYJIOBAaHUS JOJDKHBI OBITh
MIOCTPOEHBI HAa KOMIUICKCHOM HCIOJb30BAHWU AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX J1TAOOPATOPHI.

OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

(dbopMupoBaHHE HHTEPECA U CTPEMJICHHUS 00yJarOIINUXCS K HAYIHOMY HU3YyUSHHIO TIPUPOJIBI,
pa3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOAE TMO3HaHWA U (OPMHUPOBAHKE
HCCIIEIOBATENILCKOIO OTHOIIEHUSI K OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3y4eHUsS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

(¢hopMHpoBaHNE YMEHMH OOBACHATH SBJICHHS C UCIOJb30BaHUWEM (U3NYECKUX 3HAHUNA U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(hopMupoBaHMEe IPEICTABICHUN O posid (U3UKH JUIs Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccuoHaIbHOM
NEeSITeNIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOJArOTOBKAa K JalibHEHIIeMy OOYyYeHHI0O B 3TOM
HaIpaBJIEHUU.

JlocTkeHne 3TUX Ieseld oOecreyrBaeTCsl PeUIeHHEeM CIEAYIOUIMX 3ajad B Ipoliecce
M3y4YeHus Kypca (U3HKH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

MpUOOpETEeHNEe CHUCTEMBbI 3HAHUK 00 OO0mMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSIX, BKIIIOUAsi MEXaHUKY, MOJIEKYISIPHYIO GU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U
AJIEMEHTHI aCTPOPU3HKY;

(dbopMupoBaHHE YMEHUH IPUMEHATh TEOPETHUECKUE 3HAHUS 17151 OObSICHEHUS QU3NYECKUX
SBJICHUH B IPUPOJE U JUISl IPUHSTHS NPAKTUUYECKUX PELICHUH B IOBCEJHEBHOM KHU3HM;

OCBOEHME CIIOCOOOB peIIEHUs PA3JINYHBIX 33Ja4 C SIBHO 3aJlaHHON (pU3MUECKON MOJENbIO,
3aja4, MOJpPa3yMEBAIOUIMX CaMOCTOATENIBHOE CO3AaHUE (U3MUECKOW MOJeNH, aJeKBaTHOU
YCIIOBMSIM 33Jjauy, B TOM YHCJIE 3a/1a4 HHXXEHEPHOT'O XapaKTepa;

[IOHMMaHUe (QU3MYECKHMX OCHOB M MPHUHLMUIIOB JEHCTBUS TEXHUYECKUX YCTPOHUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJaMHU CaMOCTOSTEJIbHOIO IUIAHUPOBAHMSI M IPOBEAEHUS (U3NYECKUX
SKCIIEPUMEHTOB, aHalIM3a W MHTEepIpeTanuy WHGOpMALUM, OIpEesIeHUs] OCTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBHMM JUIsl pa3BUTUS YMEHHMM INPOEKTHO-HUCCIIEA0BATEIIbCKOM, TBOPYECKOMH
NeSATebHOCTH;

pa3BuUTHE HHTepeca K chepaM npodecCuOHaTbHOMN NesITeIbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBum ¢ TpedoBanusamMu @I'OC COO yrny0néHHBIN ypOBEHb U3YUYEHUS YUeOHOTO
npeamera «Pu3nka» Ha ypoBHE CpefHero ooOuiero oOpa3oBaHusi BbIOMpaeTcst 00ydarolMMHuc,
IUTAHUPYIOIIMMHU  IPOJOJDKEHHE OOpa30BaHUS M0 CHELHATbHOCTAM (DU3HUKO-TEXHUYECKOTO
npous.

Ha u3ydyenue ¢uzuku (yriyOnE€HHBIN ypOBEHb) Ha YpOBHE CpeaHEro ooiiero oopa3oBaHus
otBoguTcs 340 yacos: B 10 kimacce — 170 uacoB (5 wacoB B Hezento), B 11 kmacce — 170 wacoB (5
4acoB B HEJICITIO).

[Ipenyiaraemslii B mporpamme 1o (pU3MKe nepeyeHb JJAOOPATOPHBIX U MPAKTUIECKUX paboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YUYHMTEIb JAeNaeT BBIOOp MPOBEACHMS JIAOOPATOPHBIX PabOT U
OTIBITOB C YYETOM UHAMBUAYAIBHBIX OCOOCHHOCTEN 00YyJaroLIXCs.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Paspnen 1. HayuHnblii MeTOX MO3HAHUS IPUPOBI.

®usuka — (yHJaMeHTalbHAs Hayka o mpupoje. HaydHplii MeToa MO3HaHUS U METOJbI
UCCIIEI0BAaHUS (PU3NYECKUX SBJICHUH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpHpoabl. HabnroneHne u sKCriepuMeHT B
¢busuke.

Crnioco0bI n3MepeHns (U3NYECKUX BEIHYUH (AHAJIOTOBBIE W IH(POBBIE H3MEPUTEIHHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BEIUUUH (a0COIIOTHASL U OTHOCUTEIIbHASA).

MonenupoBanue (U3NYECKUX SIBICHUNW M NPOLIECCOB (MaTrepuaibHas TOYKa, aOCOJIIOTHO
TBEPIOE TEJO, UIeaTbHAs KUJIKOCTh, UACAIBHBIN ra3, TOYeUHBIN 3aps). [ unoresa. duznueckuit
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Ponp m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MPaKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenue cuibl TOKa M HAPsDKEHUS B LEMHU MOCTOSIHHOTO TOKA P MOMOIIIM aHAJIOTOBBIX
1 HU(GPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GuU3NUECKUX
BEJIMYMH IIPU MOMOIIU KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHWYECKOro JIBWKeHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopusi.

Ilepememienue, cxkopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U YCKOpPEHHE
MaTEpPHAIBHOU TOYKH, UX MPOEKLIUHU HAa OCH CHCTEMbI KOOpAMHAT. CII0’KEHHE NEPEMEILECHUN U
CIIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOJIMHEHHOE JBIDKCHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUaIbHOW TOUKH OT BPEMEHU U UX TpapUKH.

CBoboaHOe najsieHue. Y cKopeHrne cB000iHOro najieHus. Jpmxenue Tena, OpoIleHHOro Hojq
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MaTEPUAIbHONW TOYKU OT
BPEMEHU U UX IpaduKu.

Kpuonunelinoe nBuxeHue. J[BUKeHUE MaTeprUaabHON TOUKH 10 OKPYKHOCTH. YTJIOBasi U
nuHeWHas ckopocTh. Ilepuon u wacrora oOpamieHus. LleHTpocTpemuTenbHOE (HOPMAaJbHOE),
KacaTeJbHOE (TaHI€HUIHAIBbHOE) U IIOJHOE YCKOPEHHE MaTepUaIbHON TOUKH.

TexHudyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CIUIOMETpP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE ITepejaul, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbI OTCUETA, WIITKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKEHUH.

Nnmroctpanys npeenbHoro nepexoia U N3MepeHre MTHOBEHHOM CKOPOCTH.

IIpeobpazoBaHue ABUKEHHUN C UCIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B Pa3peXEHHOM ITPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpomIeHHOTO MO YII0M K TOPU30HTY U TOPU30HTAJIBHO.

HanpaiieHne ckopocTH NpH IBMKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YII0BOM CKOPOCTH B PEIYKTOPE.



CpaBHeHHe TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenue yckopeHus pu NPSAMOIMHENHOM PaBHOYCKOPEHHOM JBUYKEHUU 110 HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBHKEHUU.

N3mepenue yckopeHus: cBOOOTHOIO MasieHus: (PEKOMEHI0BAaHO KCII0JIb30BaHUE LU(PPOBOH
naboparopun).

N3yuenue nBuxeHUs Tesa, OPOLIEHHOIO rOpu30HTaIbHO. [IpoBepka rumnoressl o npsiMon
IIPONOPLUUOHAIBHON 3aBUCHMOCTH MEXAY AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEIA.

N3yuenune nBukeHns Tea 0 OKPYKHOCTH € IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTM Iepuojia OOpalieHHs] KOHHYECKOrOo MAasiTHUKAa OT €ro
IapamMeTpoB.

Tema 2. /lunamuxa.

[IepBsbiit 3akoH HproToHa. MHEpumManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHumn cynepnosuuuuy CHi.

Bropoit 3akoH HproTOHa [17151 MaTepuaibHONW TOUKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh I'PABUTAIMOHHOW U MHEPTHOM MacCChI.

Cuna TsKeCTH. 3aBHUCHUMOCTh YCKOPEHHSI CBOOOIHOTO TIAJCHUS OT BBICOTHI HAaj
MOBEPXHOCTHIO IJIAHETHl M OT reorpaguueckoi MmUpOTHL. JIBIWKeHHEe HEeOeCHBIX Tel U HX
cinyTHUKOB. 3akoHbl Kenepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBMXyIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHUsS CKOJBXKEHHS M CHJIA TPEHHUS IOKOS.
Koaddunment tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuueckre yCTpOHCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: MOIUIMIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

emoncmpayuu.

Habntonenue ABMKEHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpyuHUIHII OTHOCUTENIBHOCTH.

Kauenne nByxX HLWJIMHIPOB WM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOLIEH MPUITOKEHHBIX K TEIly CHJI C IPOU3BECHUEM MACCHI Tela
Ha €ro YCKOPEHHUE B UHEPIUAIbHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOZHUKAIOIIUX B PE3YJbTAaTe B3aUMOJICHCTBUS TEIL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTts.

Bec tena mpu yCKOpEHHOM MOABEME U N1aICHUN.

IlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

W3mepeHne paBHOIEHCTBYOMIEH CUJI TPU IBMKEHUH OpycKa 110 HAKJIIOHHOM IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM JABMKEHHMsS Opycka IO HAKIOHHOU
IIJIOCKOCTH Ha 33JaHHOE PAaCCTOSTHUE OT €0 MACCBHI.

HccnenoBanue 3aBUCHUMOCTU CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

W3yueHne qBMKEHUSI CUCTEMBI Tell, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON yepe3 JErkuil OJIox.



N3mepenne kodpduirieHTa TPeHHS M0 BEIMYMHE YTI0BOT0 KOA(h(GUIIMEHTa 3aBUCUMOCTH
Frp(N).

WccnenoBanue ABwkeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTHM C  II€PEMEHHBIM
KOA(QPHUIIUEHTOM TPEHHS.

W3yueHue nBuKeHMs Ipy3a Ha BaJly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynaTenpHOe U BpallaTebHOE JBMKEHUE TBEPJOIrO Tea.
MoMeHT cuiibl OTHOCHUTENBbHO ocu BpauieHus. [lnevo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO TeA.

YcToitunBoe, HeycTOH4IMBOE, O€3pa3InIHOE PABHOBECHE.

TexHnueckre ycTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peméTyarbie KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue ycioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUSI.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

Nmnynbc mMaTepralbHOM TOYKH, CHCTEMBI MaTepHAbHBIX Touek. L[eHTp Macc cucteMbl
MaTepHUaJbHBIX TOUeK. TeopeMa o IBUKEHUH 1IEHTpa Macc.

NMnynbC cUIIbl M1 M3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

MoMeHT uMIynbca MartepuaibHOW TOYKH. IIpencraBieHue O COXpaHEHUHM MOMEHTA
HMITYJIbCa B HEHTPAJIBHBIX MOJISX.

PaGora cunbl Ha ManioM M Ha KOHEYHOM mepemenieHud. ['paduueckoe mpenacraBieHue
paboOTHI CHIIBI.

MOoOUIHOCTh CHIIBI.

Kunernueckass sHepruss maTepuanbHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPIrUM MaTePUAILHON TOUYKH.

[loTeHunaneHble U HeNOTEHUMAIbHbIE cUibl. [loTeHnunanbHas sHeprus. IloTennuanbHas
SHeprust ynpyro aepopmMupoBaHHOM MpyXuHbI. [loTeHIMaNbHAs HEPrUsl Tela B OJHOPOJIHOM
rpaBUTAalMOHHOM ToJie. IloTeHuuanbHas sHEprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHe 11apa). Bropas kocMuueckas ckopocTh. TpeThsi KocMHUecKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTCHIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHHYeCKOW PHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOUN SHEpIHH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBHenue bepHymM Ui UACAIbHOW JKUJIKOCTU KakK CIEJICTBHE 3aKOHA COXpaHEHUs
MEXaHUYECKOM IHEPTHUU.

TexHnueckre ycTpOMCTBA U TEXHOJOIMYECKUE IPOLIECCHI: JBUKEHUE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

W3mepenne MOITHOCTU CHIIBI.

N3meneHnue sHEPTUM Tela MPU COBEPIICHUN PabOTHI.

B3anmMuble npeBpallieHrss KHHETUUECKOW U TOTEHIIMAIbHOM SHEPTUi MPU IEUCTBUU HA TEJIO
CUJIBI TSPKECTU U CUJIBI YIIPYTOCTH.



CoxpaHeHue d3Hepruu npy cBOOOJHOM I1a/ICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaxmuxkym.

N3mepenue ummyibcea Tena o TOpMO3HOMY IYTH.

W3mepeHune Cuitbl TSIru, CKOPOCTH MOJICNHN SJICKTPOMOOHIIS K MOIITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KWHETUYECKOW SHEPTUU TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHON SHEPruu NMPYyKUHBI ¢ pab0OTON CHIIBI TPEHUSL.

Omnpenenenne pabOTHI CHITBI TPEHUS TP IBUKCHUH TeJIa 10 HAKJIOHHOW TIOCKOCTH.

Paznes 3. Moaeky/sipHasi puznka ¥ TepMOIMHAMUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeOPULL.

OcHoBHbBIE TIOJIOKEHMSI MoJieKyasipHOo-kuHeTnuecko Teopun (MKT), ux omnbsiTHOE
obocHnoBanue. Juddysus. bpoyHoBckoe nBIKeHHE. XapakTep ABMKEHUS U B3aHMMOJICHCTBHS
yacTull BeulecTBa. MoJienu CTpoeHUs Ta30B, )KUJIKOCTEH U TBEPABIX TNl U 0OBICHEHHUE CBOWCTB
BeIlleCTBA HA OCHOBE JTUX Mojeiei. Macca u pasmepsl Mosekyn (aromoB). KommdecTtBo
BemiectBa. [loctosiHHas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ m3Mepenus. lllkama Temmepatyp
enbcns.

Monenb uieabHOr0 ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH: YaCTUIIBI T'a3a IBUKYTCS
Xa0TUYECKH U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianelipona. AOconroTHas TeMIieparypa
(kana Ttemmnepatyp KenbsBuna). 3akon JanpTona. M3omporecchl B HIealbHOM rase cC
MTOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeacTaBieHUue U30MPOIIECCOB: U30TEPMA,
n30X0pa, u3obapa.

CBs3b MEXy JABJICHUEM U CPEAHEN KHHETUYECKOM SHEPTHUEH MOCTYNATEILHOTO TEMIOBOTO
JBUKEHHS MOJIEKYJI MCaTbHOTO ra3a (0OCHOBHOE YpPaBHEHHE MOJIEKYIISIPHO -KUHETUYECKOW TeOpUn
HJICATHHOTO Ta3a).

CBsi3b  aOCONIOTHOM  TeMIepaTypbl TEPMOJMHAMHYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOM 3HEPrueil NOCTYNaTeNbHOIO TEIVIOBOTIO JIBUKEHHUS €€ YaCTHLL.

Texuuueckue ycTpoilcTBAa M TEXHOJIOTMYECKHE TIPOIECCHI: TEPMOMETp, OapoMeTp,
MIOJIy4eHUE HAHOMATEPHAJIOB.

emoncmpayuu.

Mopenu IBUKEHHS YaCTHUIL BEILECTBA.

Monenbs OpOYHOBCKOTO IBUYKEHUSL.

Buneoponuk ¢ 3anuceio peabHOro OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us xxunkocreil.

Mogaens onbita [ITepHa.

[IpuTsikeHre MONEKyII.

Mojenu KpUCTaINTIAYECKUX PEIIETOK.

Habmronenue u riccneoBanne U30MpPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HccnenoBanue npoliiecca yCTaHOBIIEHHS TETIJIOBOTO PaBHOBECHUS IPHU TEIJIO0OOMEHE MEXKIY
ropst4ei ¥ X0JIOJHOM BOJOM.

N3yueHne u30TEepMHUUECKOrO Ipolrecca (PEeKOMEHIOBAaHO MCIIOJIb30BaHUE IH(PPOBOI
nabopaTopun).

N3y4eHne n30X0pHOro mpouecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.



Tepmoannamuueckas (T/l) cucrema. 3ajanne BHEIIHUX YCIOBHUM 17151 TEPMOIMHAMUYECKON
cucreMbl. BHellHue u BHyTpeHHUEe napameTpsl. [lapaMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaK
CpEHUE 3HAUYEHUS BEJIMYHH, ONHUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoauHamuku. CaMonpou3BosIbHAS peflakcalus TEPMOINMHAMUYECKON
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopnens uaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMa YpPaBHEHUN: YpaBHEHHE
MenneneeBa—Knaneiipona 1 BeIpaKE€HUE JUIsI BHYTPEHHEH SHEPIrUM. Y CIOBUS NMPUMEHHMOCTH
9TOM MOJENN: HHU3Kasg KOHIEHTpalMsl 4YacTULl, BBICOKHME TeMIepaTypbl. Beipaxenue mis
BHYTPEHHEH 3HEPTUU 0JJHOATOMHOT'O U/I€aIbHOIO rasa.

KBa3ucraTuueckue u HeCTaTUUECKUE IIPOLIECCHI.

OneMeHTapHas paboTa B TepMoauHaMuKe. Beraucnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Termonepenauya kak crnoco®0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKON
cucTteMbl 0e3 coBepieHus paboTel. KoHBEKIuS, TEMI0NPOBOJHOCTD, U3Iy4YEHHUE.

KomnuectBo Ttemnotel. TemnoémkocTe Tena. YaenbHas W MOJSIpHAs TEIUTOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacué€r konudecTBa
TEIUIOTHI IpH Teronepenaye. [lonstue 06 annadbatHoM mpoiiecce.

[lepBrIii 3ak0H TepMogHAMUKU. BHyTpeHH:s sHeprus. KomudecTBo TemioTsl U paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN dHEPrun TepMOANHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOJMHAMMKH JJi1 PABHOBECHBIX IMPOIIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKON CHUCTEMBbl NMPOXOJUT €IUHCTBEHHAsl ajauadara.
AOcorroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJIs HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh
TEIUIOTy OT Oojiee XOJIOMHOTO Tena K Oosiee Harperomy 0Oe3 kommeHcanuu (Kiaysmyc).
HeoOGpaTtumocTs NpUpPOIHBIX MPOLIECCOB.

[Tpuniune! gerictBus TertoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KIIT/. [ukn Kapho.

OKOJIOTUYECKHE ACMEKTHI UCIOJIb30BaHUSA TEIUIOBBIX JBHraresel. TemioBoe 3arps3HeHne
OKpYKarollen Cpeibl.

TexHudeckue yCTpONCTBA M TEXHOJIOTMUYECKUE MPOLECCHI: XOIOAWIBHUK, KOHIULIMOHED,
IU3EIbHBIA U KapOHOpaTOpHbI [BUraTeny, napoBas TypOMHA, IOJIY4YEHHE CBEPXHU3KHX
TEMIIEpaTyp, YTWIM3ALHA «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOIO HACOCA,
yTUIM3alKsa OMOOPraHNYECKOTO TOIUIUBA JUIsl BEIPAOOTKH «TEMJIOBOI» U 3JIEKTPOIHEPTHH.

emoncmpayuu.

M3meHeHue TemMneparypsl Ipy ainabdaTH4ecKOM paclIupeHUH.

Bo3snymHoe orauso.

CpaBHeHHE YIEIBHBIX TEIUNIOEMKOCTEH BEILIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH 3HEpruM.

HccnenoBanue aquabaTHOro mnporecca.

KoMiproTepHble MOJIEIN TEIIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomul, npaKmuKym.

N3mepenue yaenbHoM TeIIOEMKOCTH.

Hccnenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mnporecca.

N3ydyeHne B3aMMOCBSI3U DHEPTMM MEXMOJIEKYJISIPHOTO B3aUMOJEHCTBUS U TEMIIEPATypPhl
KHIIEHHUS KUJKOCTEN.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanne u KoHAeHcanus. VcmapeHne W KHUMEHUE. YenbHas TeIuloTa
napooOpa3oBaHUsL.



Haceiennsie W HeHachllleHHble mapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Tapa OT TEeMIIepaTyphl, UX HE3aBUCHUMOCTb OT 00BbEMa HACBIILIEHHOTO
napa. 3aBUCUMOCTb TEMIEPATYPbI KUIICHUS OT JIaBJICHUS B KUJIKOCTH.

Brnaxxnoctb Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJUIOB.
[TnaBnenue n KpucTayuM3anus. Y JelbHas TeIuIoTa riaBneHus. CyOmumarus.

Hedopmaruu tBEpHOrO Tenma. Pacrskenwe u cxarwe. Cosur. Moayne FOnra. Ilpenen
yrapyrux aegopmaruii.

TerutoBoe paciMpeHne KUAKOCTEH U TBEPABIX TeN, 00BEMHOE W JIMHEHHOE pacIIupeHHE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIUPEHUS TEI
(Ha KaYECTBEHHOM ypPOBHE).

[IpeoGpa3oBanue sHEPrUM B (pa30BbIX Mepexoax.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

[ToBepxHocTHOE HaTspKeHHE. KoaddUIMeHT moBEepXHOCTHOTO HaTshKeHUs. KanmusuisipHbie
siBIeHUs. J[aBieHre Mo MCKPUBIEHHON MOBEPXHOCTHIO kuakocti. opmyina Jlammaca.

TexHuueckre YCTPOMCTBA MW TEXHOJOTHYECKHME TPOLIECCHI: KHUAKHE KPUCTAJUIbI,
COBpPEMEHHBIE MaTePUAIBI.

emoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HACHIIIEHHBIX apOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITEI ¢ MBUTHHBIMH TIEHKAMHU.

CmaunBanue.

Kanunnspaele siBneHus.

Moeny HEHEIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJIICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buaer nedopmaruii.

Hab6nronenue maneix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

N3ydeHune 3akOHOMEPHOCTEN UCTTAPEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IIABJICHUS JIbJA.

N3yueHue cBOWCTB HACHIIIEHHBIX MTAPOB.

N3mepenue abCoIOTHOMN BIaXKHOCTH BO3yXa U OIICHKA MAacChl HapoOB B IOMELICHHUH.

N3mepenue kodrpduiirienTa moBEpXHOCTHOTO HATKEHUSI.

N3mepenue moaynsa FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaliuu pe3NHOBOTO 00pasiia OT MPUIOKEHHON K HEMY
CHUJIBL.

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 1. Inekmpuueckoe none.

DnekTpu3alus Ten U e€ MpOSBICHU. DIEKTpUUYECKU 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3aps10B. [[poBOAHUKH, TUAIEKTPUKU U TOTYIPOBOJHUKH. DIIEMEHTAPHBIN 3JEKTPUUECKUH 3apsi.
3aKOH COXpaHEHUs IEKTPUUECKOTO 3aps/a.

B3aumoneiictue 3apsinoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero neiictBre Ha 31eKTPUYECKUE 3apsi/Ibl.

HanpsoxéaHocts  anekrpuueckoro mouid. IIpoOuelid 3apsa. JlMHMM HanpshkEHHOCTH
EKTpUYECKOro 1nojst. OJHOPOIHOE INEKTPUUYECKOE MOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHIMANIOB U HAIpSHKEHUE.
[ToreHuunanpHas 3HEPrus 3apsaa B 3JEKTPOCTATHUECKOM MoJie. [loTeHIman a1eKTpocTaTuuecKoro



noJist. CBA3b HAPSDKEHHOCTH TOJIS M PA3HOCTH MOTEHLMAJIOB ISl AIEKTPOCTATUYECKOTO IOJIS
(KaK 0OJHOPOJHOIO, TaK U HEOJAHOPOIHOIO).

[IpuHIMI cynepno3uuuy 3IEKTPUUECKUX MOJIEH.

[Tone Toweunoro 3apsaa. Ilone paBHOMepHO 3apsikeHHOH cdepsl. Ilome paBHOMEpPHO
3apshkeHHOro 1o 00BEMY miapa. [losie paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW TUIOCKOCTH.
KaprrHbl nMHUN HANPSHDKEHHOCTH 3TUX MOJIEH U SKBUITOTEHIUAIBHBIX IOBEPXHOCTEN.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3apsiJIOB.

JIMBIeKTPUKH B JIEKTPOCTATUYECKOM IoJie. J(ManekTpuyeckas NpOHUIIaeMOCTh BEIIECTBA.

Konnencatop.  DIeKTpPOEMKOCTh  KOHICHCATOpa.  DICKTPOEMKOCTh  IIOCKOTO
KOHJICHCATOPA.

[MapamienbHoe  coeMHEHHME — KOHAeHcaTopoB.  [locienmoBaTenbHOE — COCAMHCHHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBr>KeHre 3apsKEHHOM YaCTHUIIBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: AIEKTPOCKOIN, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTA, 3a3eMJICHUE IEKTPOIpruO0OpoB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

emoncmpayuu.

VYeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

DNeKTpUUYECcKOe MoJjie 3apsHKEHHBIX IIAPUKOB.

DNeKTpUUYECKOe MOJIe IBYX 3apSKEHHBIX IJTACTHH.

Mogenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

YCTpoiCcTBO M ACHCTBHE KOHJEHCATOPA MOCTOSHHOW M MEPEMEHHON EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOPa OT IUIOIIA/IN TUIACTHH, PACCTOSHUS
MEXKy HUIMH U TA3JIEKTPUIECKON MPOHNUIIAEMOCTH.

DHeprus MMEKTPUUECKOro MOJIs 3apsyKEHHOTO KOHIEHCATOpa.

3apsanka 1 pas3psiika KOHIAEHCAaTOpa Yepes3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadoopamopnsie padomuol, RPAKMUKYM.

OueHka cu1 B3auMOJCHCTBUS 3apSyKEHHBIX TEJl.

Habmonenue npeBpaiieHust SHEPTUu 3apsDKEHHOTO KOHJIGHCATOpa B DHEPTUI0 M3IIyYeHUs
CBETOHMO/1a.

N3yuenune npoTekaHus TOKa B LIETIH, COAEPHKALIEH KOHAECHCATOP.

Pacripenienienne pa3sHOCTH TOTEHUUANIOB (HANpsOHKEHUS) TMPH  IOCIIEJOBATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Illocmosannwlit 31eKmpuydeckKuii mox.

Cuna Toka. [IoCcTOSIHHBIN TOK.

VYcnoBus CylIeCTBOBAHMSI IOCTOSIHHOTO —AJIEKTPHUYECKOrO TOKA. VICTOUHMKHM TOKA.
Hanpsixenune U u 9J1C é&.

3akoH OMa Juid ydacTKa [enu.

DIEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTh COIPOTUBIIEHUS OJTHOPOIHOTO IIPOBOTHUKA
OT €ro JJIMHBI U IJIOIIA/IA MONEPEUHOT0 CEYEHUs. Y IeTbHOE CONPOTUBIICHNE BEILIECTBA.

[TocnenoBarenbHOEe, MapaieIbHOE, CMEIIAHHOE COEIWHEHHUE TPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nene. [Ipasuna Kupxroda.

Pabota anexrpuueckoro Toka. 3akoH Jxoynas—Jlenna.

MouHOCTh 3JEKTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BbIJIEIsIEMasi Ha PE3UCTOPE.

O/1C u BHyTpeHHEe COMPOTUBIICHUE UCTOYHHKA TOKa. 3aKoH OMa ISl TTOJTHOM (3aMKHYTO )
ANEKTPUUECKOM 1enu. MoUHOCTh UCTOUYHUKA TOKA. KopoTkoe 3aMbIkaHue.

KonneHcarop B 11enu NOCTOSIHHOTO TOKa.



TexHuueckre YyCTPOUCTBA M TEXHOJOTHYECKHE MPOILECChl: aMIepMeTp, BOJIBTMETD,
peocTaTt, CUETYMK IEKTPUUECKOI SHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSHKEHUSL.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS JJIs PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUS U CBETOHO/IA.

3aBUCUMOCTb COINPOTHUBJICHUS UUIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI, TUIOMIATN
MOTIEPEYHOT0 CEUEHUS U MaTepHraa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBJICHUS MPU TIOCTOSIHHOM HANPSKEHUH.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHuE rajibBaHUYECKOIO AJIEMEHTA M OLIEHKa
BHYTPEHHETO COTIPOTHBIICHUS.

CriocoObl coeiHeHns: UCTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJMF0CAMH UCTOYHHKA TOKA OT CHUJIBI TOKA B
LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue cMeaHHOTO COSTUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHUS TTPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMIPSDKEHUS IS JIAMITbI HAaKaTUBaHMUSL.

YBenuueHue npeaena u3MEpeHus amnepMeTpa (BoJIbTMETPA).

N3amepenne DJIC 1 BHYTpEHHETO CONMPOTUBIICHHS] ICTOYHUKA TOKA.

Hccnenoanue 3aBucumoct 3/1C raibBaHNYECKOI0 3JIEMEHTA OT BPEMEHH P KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX Y MOMF0OCAMH UCTOYHHKA TOKA OT CHJIBI TOKA B
LIETIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HOM MOIITHOCTY MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnekTpuyeckas MPOBOAMMOCTh PA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPIABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METANIOB  OT  TEMIEparyphl.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIIPOBOIHHUKOB.
CaoiicTBa p—Nn-niepexoa. [TomynpoBoHUKOBBIE PUOOPHI.

DNEeKTPUYECKUN TOK B 3JEKTPOJIUTAX. DJIEKTPOJIUTHYECKAs JUCCOLMALMS. DIIEKTPOIM3.
3akonsl Dapanest 114 3JIEKTPOJIN3a.

OnekTpuyeckuii TOK B Tra3ax. (CaMOCTOSTENbHBII M HECAMOCTOSITEIBHBIM pa3psi.
Paznuunble TuIBI camocTosATENRHOTO paspsaa. Monnus. [lnazma.

TexHuueckre yCTpONMCTBA M MPAKTUYECKOE MPUMEHEHHUE: Ta30pa3psaHble JIaMIIbl,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOAHHUKOBBIE MPUOOPHI: IHOJM, TPaH3UCTOp, (poTomuon,
CBETOJIMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBIMUIABKA AIOMUHHUSA, AJIEKTPOHHAS
MHKPOCKOTHS.

Hemoncmpauuu.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB JEKTPOIUTOB.

3akoHsl 2ekTposinza Dapanes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

CpaBHeHME TPOBOJUMOCTH METAJIJIOB U TIOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmonenue snexrponusa.

N3mepenue 3apsia 0THOBAJIEHTHOTO UOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTHUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.



CHsATHE BOJNBT-aMIIEPHOIN XapaKTEPUCTUKU JUOJA.

Du3uyecKHil NPAKTHKYM.

Crnioco6b1 n3mMepeHus PU3NIECKUX BEIUYHH C MCIIOJIb30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
M3MEPHUTENBbHBIX NPUOOPOB W KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE ~ TOTPEIIHOCTH  WM3MepeHHd  (usnueckux BenuyuH. OIleHKa TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, UCCIICIOBAHNM 3aBUCUMOCTEN (DU3MUYECKUX BEJIIMYUMH,
IIPOBEpPKA MPEJIOKEHHBIX TUIoTe3 (BbIOOpP M3 pabOT, ONMMCAHHBIX B TEMATUYECKUX pa3lenax
«YUEeHUYECKUM IKCTIEPUMEHT, JIa0OPATOPHBIEC PAOOTHI, MPAKTUKYM)).

MexnpeameTrHble CBSI3H.

Nzyuenne kypca ¢usuku yrayonéaHoro ypoBus B 10 kimacce ocymecTBiseTcs ¢ yd€ToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mestcnpeomemmnvie noHAmMUA, C6A3AHHbIE C UZYUECHUEM MEMO008 HAYUHO20 NOZHAHUA:
SIBIICHUE, Hay4yHbId (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, Teopus, HaOIIOJCHHE,
AKCHEPUMEHT, MOJICTIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peuieHne cucteMbl ypaBHeHui. Jluneilnas QyHkuus, mapabona,
runep6oa, ux rpaduky u cBoiictsa. Tpuronomerpuyeckue GyHKIIMHU: CHHYC, KOCUHYC, TAaHT'€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCHU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUKEHHE B KUBOU mpupoae, nuddysus, ocMoc, TemIoo0MeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYXKarolled  cpedpl,  yTUIM3anus
OMOOPraHNYECKOTO TOIIMBA JJISl BBIPAaOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIApHBIE SBJICHUS B PUPOJIE, JEKTPUUECKHE SBICHUS B dKUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHHe HaHOMAaTepHalloB, TETJIOBbIE CBOMCTBA TBEPABIX TN, JKUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAUIbI, OJJEKTPUYECKHE CBOMCTBA METANIOB, 3JEKTPOJIUTUYECKAS
JMCCOLIMAIus, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTh BO3/yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBUKEHHN C UCIIOIb30BAHUEM MEXAaHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHHUKE (THPOCKOII, BOJIOMET
U Jpyrue), JBUTaTelb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJWUJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUsT COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAHOMATEPUAJIOB, W  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOTPUOOPOB, Ta30PA3PSIHBIC JAMIIbI, ITOIYIPOBOTHIUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe noae.

B3anmopnencTBue NMOCTOSSHHBIX MAarHWTOB M NPOBOJHHMKOB C TOKOM. MarsnurtHoe IoJe.
Bekrop marautHOM nHAYKIMU. [I[pyHIUIT Cyneprno3uiuy MarHUTHBIX MOJIEH. JINHUM MarHuTHOM
WHIYKIUU.

MarautHoe ToJie TPOBOJAHHMKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKH M KPYrOBOTO
BUTKa). OmBIT Dpcrena.

Cuna Amriepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlieHHE€ W MOJYJb. JIBWKEHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mose. Pabora cuiel Jlopenma.

MarnuTHO€ noJie B BelecTBe. @eppOMarHeTUKH, Iapa- U JUaMarHeTHKU.



TexHuueckre yCTpOWCTBA U TEXHOJIOTHYECKHE MPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuToOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, yCKOpUTEIN
3JIEMEHTAPHBIX YACTHLI.

Jemoncmpayuu.

Kapruna nuHMI WMHIYKOMM MarHMTHOTO TIOJI TIOJIOCOBOTO M TMOJKOBOOOPa3HOTO
MMOCTOSTHHBIX MAarHUTOB.

Kaprtuna nuHM MarHMTHOM WHAYKUIMUA TOJs JUIMHHOTO TPSIMOTO TPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

HaGnronenue aBuKeHUs Mmydka 3JIeKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMO nefCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKmuxym.

HccnenoBanme MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoiCcTB (peppoOMarHeTUKOB.

HccnenoBanue neldcTBUS MOCTOSSHHOTO MarHATa Ha pAMKY C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBneHue HSneKTpOMAarHUTHOM WMHAYKIMH. IIoTok Bekropa marHuTHOM mMHAykuuu. 2J1C
MHIYKIUU. 3aKOH AIEKTpoMarHuTHOM nHaykuu @apanes. Buxpesoe snekrpruueckoe noiue. Tokn
dyxo.

OJIC MHAYKIMHU B MPOBOHUKE, IBHKYIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karymka HMHIYKTMBHOCTM B LENU TOCTOSHHOTO TOKa. SBieHue
camonHAyKiuu. IJIC caMOUMHIYKIIWH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoicTBa U TEXHOJIOTMYECKUE TIPOLECCHI: MHAYKIIMOHHAS T1€4b, COJICHOU/,
3alMUTA OT 3JIEKTPU3ALUH TEJ MIPU ABMKEHUU B MArHUTHOM I10J1€ 3€MJIN.

emoncmpayuu.

Habmonenue siBjaeHUs 3J€KTPOMAarHUTHOM UHTYKIIHH.

Uccnenoanue 3aBucumocty J{C HHIYKIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO TIOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B amOMUHUEBOH (MeAHON) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu 3/]C caMOMHIYKIMU OT CKOPOCTHU M3MEHEHUsl CUJIbl TOKA B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

UccnenoBanue siBIIEHUS 31€KTPOMArHUTHOM MHIYKIIUH.

Ornpenenenre UHAYKIUHA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIEHUS CAMOUHIYKIIUH.

COopka MoIeTH SNIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIGOAHMUS.

lapmonnueckue  konebanums. KuHemarndeckoe W~ JUHAMHUYECKOE  OIMCAHHE.
DHepreTudyecKkoe OMucaHue (3aK0H COXpaHEHHUsI MEXaHUYECKOH dHeprur ). BeIBO AMHAMUYECKOTO
OTIMCAHUs TAPMOHUYECKUX KOJICOaHHI U3 UX SHEPreTUIECKOTO U KHHEMAaTHYECKOTO OTHCAHUS.



Ammuntyna u ¢asza konebanuil. CBsi3b aMIUTUTYIBI KOJICOAHWI MCXOMHOW BEIMYUHBI C
aMIUTUTy1aMU KoJieOaHui € CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora kosiebanuii. [lepuon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasTHUKA. [lepro cBOOOIHBIX KOJIeOaHH MPYKUHHOTO MasTHUKA.

[TonsiTre 0 3aTyxarmux kojebanusx. BeiHykaeHHbIC KoeOanus. Pe3onanc. PezonancHas
KpuBas. BnusiHue 3aTyxaHus Ha BUJl pe30HAHCHOU KPUBOMl. ABTOKOJIE0aHUS.

TexHuueckre yCTPONCTBA W TEXHOJIOTMUECKHE IPOIECChl: METPOHOM, Yachl, Kayelw,
MY3bIKQJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoaebaTeIbHOTO IBUKCHHSL.

HaGnronenue He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIEOAHU Ipy3a HA HUTH OT aMIUTUTY/IBI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHu
OT COIPOTHUBJICHHUSI.

UccnenoBanue konebaHUil Tpy3a Ha MacCUBHOW MpYXKHHE C I€Jbl0 (OPMUPOBAHUS
Ipe/icTaBIeHU 00 UaealbHON MOJIENN IPY>KMHHOTO MasiTHUKA.

3aKoH COXpaHEHUs SHEPTHU MPHU KOJIEOAHMIX TPy3a HA MPY>KUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomolt, npaKmuxKym.

N3mepenue neproia CBOOOTHBIX KOJICOaHUH HUTSHOTO W MIPY)KUHHOTO MasiTHUKOB.

N3yuenne 3aKk0HOB IBMKEHUS TEJa B X0/I€ KoJIeOaHUH Ha YyIIPyroM Io/IBECE.

N3yuenune nBMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue YHEPTUHN B IPYKUHHOM MaSTHHUKE.

HccnenoBanue yobIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUH.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHummuole Koredanu.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUST B HJICATLHOM
koJsiebaTennbHOM KOHType. ®opmyna Tomcona. CBsi3p aMIUTMTYABI 3apsga KOHACHcCATOpa C
aMIUIUTYIOM CHJIBI TOKA B KOJIEOaTETbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaoiue 9JeKTPOMarHuTHble KoyieOaHWs. BBIHYXIEHHBIE 3JIEKTPOMArHUTHbBIC
KoJieOaHusl.

ITepemennblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE M JACHCTBYIOIIEE
3HAYEHHUE CHJIbI TOKA M HANpPSHKEHUS MpU pa3IudHol (opMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BpEMEHHU.

CuHycouaNbHbIN TepeMEHHbIN TOK. Pe3ucTop, KOHIAeHCcaTOp U KaTyllKa WHAYKTUBHOCTH
B LIETIM CUHYCOMJIAIbHOTO NIEPEMEHHOTO TOKa. Pe3oHaHc TokoB. Pe3oHaHC HanmpsbKeHUH.

Wneanvubiii Tpanchopmatop. [IpousBoacTso, nepenaua U moTpedlieHHE AIIEKTPUUYECKON
SHEpPruMu.

DKOJOTUYECKHE PHUCKHU IPHU MPOU3BOJCTBE 3MEKTposHepruu. KynbTypa ucHoib30BaHuUs
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHME MIPOLIECCHI: AIEKTPUUYECKUNW 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBHCHUMOCTB YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcrunorpamMmbl AJIEKTPOMArHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXarOMKX EKTPOMATHUTHBIX KOJIEOAHUH.

Mogenb 31eKTpOMarHUTHOTO reHepaTopa.

BrinykeHHBIE CHHYCOUIaTIbHBIE KOJIeOaHUsI.

Pe3ucrop, kaTymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.



Pe3oHaHc npu mociieJoBaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKM WHAYKTUBHOCTU U
KOHJIEHCATOpA.

YCTpOHCTBO M IPUHIIUII JSHCTBHSI TpaHCHOpMATOpAa.

Monenb JIMHUY 3JIEKTPOIIEpe1auH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzydenue tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

Habntoienue 31ekTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbLE 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBMSI MX paclpocTpaHeHus. [lomepedyHble W HpoAOJIbHBIE
BoJHbI. Ilepuona, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpa)keHHe, IpeJoMIIeHUE, NHTepepeHIUs U TUdpaKIus.

3Byk. CkopocTh 3ByKa. ['poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIlymoBO€ 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

DONEeKTpOMarHUTHBIE BOJHBI. YCJIOBHS W3Iy4EHMS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
OpHEHTAIIMS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  2JEKTPOMarHUTHBIX BOJH: OTpPaXeHUE, MPeJIOMIICHUE, MOoJIgpU3alus,
uHTepdepeHus u audpaxuus.

[Ikana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckne yCTpOWCTBAa M NMPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTBHI,
pamap, paguonpuEMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-meup, ymbpTpa3BykoBas
JUArHOCTHKA B TEXHUKE U MEIULMHE.

Hemoncmpayuu.

OO6pazoBaHue U pacpoCTPaHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHMHA.

Habmonenue otpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu v Judpakiiui MEXaHHUYECKHUX BOJIH.

AKYCTUYECKHI PE30HaHC.

CBoiicTBa yiabTpa3ByKa U €ro IPHUMEHEHUE.

Habmronenue cBsI3u T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM W YacTOTOMN
KoJieOaHUH.

HccnegoBanue  CBOMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

Oo6napyxeHue HHPPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyYCHHIA.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETa B OJAHOPOAHOM cpene. Jlyy cBera. TodeuHbI
HMCTOYHHK CBETA.

OtpaxeHnue cBera. 3akOHbI OTpaxeHHs cBeTa. IlocTpoeHune n300pakeHUH B IIIOCKOM
3epkasie. Cepuueckue 3epkana.

[Ipenomnenue cBera. 3aKkoOHBI MpeJOMJIEHHS cBeTa. AOCOJIOTHBIA IOKa3aTelb
npenomwiieHnsa. OTHOCHUTENbHBIN TMOKa3aTeab npenomieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U



COOTHOLIEHHUE JUIMH BOJH IIPU NEPEX0JI€ MOHOXPOMATHYECKOIO CBETA Yepe3 I'PaHHULly pasjeia
JBYX ONITHUYECKUX CPEN.

Xon myueit B mpusme. ucnepeus ceera. CiioxHblil cocTaB Oenoro cBera. L[Ber.

ITonnoe BHyTpeHHEE OTpakeHue. [IpenenbHbIN yroJl OJHOIO0 BHYTPEHHETO OTPAsKEHHUSL.

CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasi CHJIAa TOHKOHM JHMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH ceprudeckoit
JIMH3bI OT €€ F€OMETPUH U OTHOCUTENILHOTO MOKa3aTessl IPeJoMIICHUSI.

@opMyIia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30H.

Xoa Jtyya, IPOIIEIIIEro JIMH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ rJIaBHOM ONTHYECKO OCH.
[TocTpoenue n300pa>keHMiA TOUYKU B OTPe3Ka MPSMON B COOMPAIOIINX U PACCEUBAOLINX JIMH3AX U
UX CHCTEMaX.

OnTuueckue npubdopsl. Pazpemaromas cnocoOHocTh. ['1a3 Kak onTuyeckas cucreMa.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas omntuka. Wutepdepennus cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBUS
HaO0JII0/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(QEPEHLIMOHHON KapTHHE OT JIBYX KOI'€pEHTHBIX
UCTOYHUKOB. [IprMeps! K1accuuecknx UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. JudpakuuonHas pemérka. YcinoBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuyeckne ycTpoHCTBA M TEXHOJOTMUECKHE TPOLECCH: OYKH, JIyNa, MEPUCKOIL,
(doToanmapar, MUKpOCKOII, TPOEKIIMOHHBIH anmapar, IpoCBETIIEHNE ONTUKH, BOJIOKOHHAs ONITHKA,
T paKIOHHAs PeIETKA.

emoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETa.

Ha6nrogenue momHOro BHYTPEHHETO OTpakeHus. MoJellb CBETOBO/1A.

HccnenoBanue xo1a CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAIUIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTA.

Ha6nronenue nnrepdepeHIiuy crera.

Habmonenue 11BeTOB TOHKUX MIEHOK.

Ha6mronenue qudpaknum cBeta.

N3yuenne nudpakiinOHHON PEIIETKH.

Habmonenue nudpakiunoHHOrO crieKkTpa.

Habmronenue nucnepcun cBera.

Habmronenue nonspusanum cBeTa.

[IpuMeHeHne noassporuI0B IJid U3yUEHUSI MEXaHUUECKUX HAPSHKEHU.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomot, nPAKMUKyM.

N3mepenune nokazaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOTO PacCTOSHUSI OT BEIECTBA (HA MPUMEPE KUIKUX
JINH3).

N3mepeHne pOKyCHOTO pacCTOSTHUS pacCeUBaIOIINX JIMH3.

ITomy4yeHne n300pa’keHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[Tomy4yeHue n300paXkeHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.

Habnronenue nudpakunu, HHTEpPEpeHLINU 1 MOJSPU3aLUU CBETA.

N3ydeHne nonsipu3anuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne naTephepeHIny Ja3epHOTo U3IYYeHUs Ha IBYX LIEIIsX.

Habmonenue nucnepcuu.

Habnronenue u uccienoBanne JUQPPaKIIUOHHOTO CIEKTpa.

W3mepenune AnuHbI CBETOBOW BOJIHBI.



[Tomy4yeHue criekTpa U3JIy4eHHs CBETOIMO 1A IPH MOMOIIH AU(PPAKIIMOHHON PEHIETKH.

Pa3nes 6. OcHOBBI clIeMAJILHOM TEOPHUH OTHOCHTEILHOCTH.

I'paHuubl MPUMEHMMOCTH KJIACCHMYECKOW MeXaHMKHU. IlocTymarsl crienMalbHOM TEOpUH
OTHOCUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan.  [IpeoOpasoBanus  Jlopenuma.  YcioBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHM U COKpallleHHE
JUIVHBI.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPTUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.

Texnuueckre yCTpONCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIYTHUKOBBIE HPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHLI.

Y4eHnuecKkui IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenre UMIyiabca U SHEPTUM PEIATUBUCTCKUX yacThll (o QoTtorpadusmM TpekoB
3apsSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pazgea 7. KBantoBas pusuka.

Tema 1. KopnyckynapHno-60ano6oit oyanusm.

PaBHOBecHOEe TemoBOEe W3NIydeHHE (U3NIydeHHE aOCOJIIOTHO 4YEPHOrO Tejia). 3aKoH
cmemenus: Buna. ['unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITHC (OTOHA.

®ororddext. OnbiTel A. I'. CroneroBa. 3akoHsl ¢poTorddexra. YpaBHeHHe DifHIITEHHA
st potorddexra. «KpacHas rpanuiay dhortodrddexra.

JlaBneHue cBeTa (B YAacTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOTJIOLIAIOUIYI0 U
a0CoJIIOTHO OoTpakarotyto moBepxHocTh). OnbrTe [1. H. JIeOenena.

BonHoBeie cBolicTBa wactull. Bosubel ae bpoitns. JlnuHa BoiHbl ne bpoitns u pazmepsl
00J1aCTH JIOKAJIU3AIUU ABWKYIIEHCS acTHIlbl. KopmycKysspHO-BOJTHOBOM nyanu3m. Judpaxiys
AJIEKTPOHOB HA KpHUCTAJLIaX.

Crnenunduka usmepenuii B Mukpomupe. CooTHoOIIEHUST HeonpeneaéHHocten [ eiizenbepra.

Texuuueckue ycTpoicTBa M TEXHOJIOTUYECKUE IMPOLIECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
($hoTOIaTUMK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOHO/I.

emoncmpayuu.

®doTo3(PexT Ha yCTaHOBKE C IIMHKOBOW TJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS TOJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOINOI.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

Uccnenosanue doropesucropa.

N3mepenue nocrosHuo# [Tnanka Ha ocHoBe uccienoBanus hotospdekra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pE3 CBETOIMO OT HAIIPSHKEHMUSL.

Tema 2. @uzuka amoma.

OnbITHI MO UCCIEAOBAHUIO CTpoeHus aToMa. [Tnanerapuas moaens atoma Pesepdopra.

IToctynatsl bopa. M3nydenue u noriouieHne (GOTOHOB MPHU MEPEXOJe aTomMa ¢ OJHOTO
YPOBHS DHEPTMH Ha APYToil.

Bunel criektpoB. CeKTp ypOBHEHN 3HEPTUH aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHYXKIECHHOE U3JlyueHue cBeTa. Jlasep.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMYECKME TIPOLIECCHI: CHEKTPAJIBHBIM aHaIU3
(criekTpocKoI), J1azep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOIIMX YACTHULL.



Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4YEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmoienne TMHeHYaToro CeKTpa.

HccenenoBanue CriekTpa pa3peKEHHOI0 aTOMapHOIro BOJOPOJA U U3MEPEHHUE MOCTOSHHON
Punbepra.

Tema 3. Duszuka amommnozo A0pa u 31eMeHMAaApPHbLIX YACMUY.

Hyxnonnas mozgens snpa ['eiizendepra—Banenko. 3apsia siapa. MaccoBoe 4mciio sipa.
H3oTomnsl.

PagnoaxktuBHOCTE. Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIy4CHHUE.

3aKkoH paJuMOaKTUBHOrO pacnajga. PaguoakTtuBHble wn30TOnmbl B mpupone. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BausHue palMOaKTUBHOCTH HA JKUBBIE OPraHu3Mbl. ECTEeCTBEHHBIN
¢don uznmyuenus. Jozumerpus.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.

SAnepusle peakuuu. Jlenenne wu cuHte3 snep. SAnepHsle peaktopbl. IIpoGiemsl
YIOPaBIsEMOTO TEPMOSJEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTHUS sAEPHOU
SHEPIeTHKHU.

MeToas! perucTpalvy U UCCIEN0BaHUS JIEMEHTAPHBIX YaCTHLI.

DOyHIaMEHTAIbHBIE B3aUMOJICHCTBUA. bapnoHbl, Me30HBI M JIeNTOHBI. [IpenacraBienue o
CrangaptHoit Moaenu. KBapk-riit0oHHas MOJENb apPOHOB.

®wusuka 3a npenenamu CtanaapTHOW Moienu. TéMHas Matepusi 1 TEMHAsI SHEPTHSL.

EnqunctBO (hmznueckoil KapTUHBI MUpa.

TexHnuecKre yCTpONCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, KaMmepa BuibcoHa,
SIEPHBIA  peakTop, TEPMOSIEPHBIN peakTop, aToMHass OoM0a, MarHUTHO-PE30HaHCHAs
ToMoTrpadus.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnenoBanue TpekoB 4acTHil (10 TOTOBBIM (GoTorpadusim).

HccnenoBanue paauoakTUBHOTO (hoHA ¢ UCIOIB30BAaHUEM J03UMETPA.

N3yuenue normnomeHus: 6eTa-4acTull aTFOMUHUEM.

Pa3zpnen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPUZUKH.

Oranbl pa3BUTUA acCTpoHOMUU. [IpUKinanHOe 1 MUPOBO33pEHUYECKOE 3HAYEHUE ACTPOHOMMUH.
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU 111 00BSICHEHUS MPUPO/IbI KOCMUYECKUX O0BEKTOB.

Meroasl acTpOHOMHYECKHX HcciieqoBaHU. COBpPEMEHHBIE ONTUYECKHUE TEJIECKOIBI,
PaZMOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUS.

Bun 3Bé3anoro He6a. Cospe3ausi, spKue 3BE3/1bl, IIAHETHI, X BUAUMOE JABIKECHUE.

Conneynas cuctema.

Connue. Conneunast akTuBHOCTh. MicTounuk 3Heprun CosHia v 3BE371.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J{uarpamma «CreKTpaibHbIA KJIACC — CBETUMOCTbY.
3BE3/1bI TJIABHOW MOCIEA0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCThY» JJIsl 3BE3/1 IJIaBHOM
MOCJIEI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE IMPEACTABICHUS O
MIPOUCXOKACHUH U 3BOJIroLMH COJIHLIA U 3BE3]T. DTaNbl )KU3HU 3BE3 .

Mneunsiii [1yTs — Hamia I'anaktuka. [lonoxxenne u neuxkenne CoisHua B I'anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bouibmoro B3peiBa. PennkroBoe usinydyeHue.

MacmralHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobaemMbl acCTpOHOMUU.

Yuenuueckue naonooenus.

Habnronenus 38€31H0r0 HeOa HEBOOPYKEHHBIM I'J1a30M C UCIIOIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH [T OTIPEIEIICHUS MT0JIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usl CeBepHOTO MOJIyIIapHsl U SIPKUE 3BE3BI.



Habnronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUI.

Du3uyecKHil NPAKTHKYM.

Crnioco6b1 n3mMepeHus PU3NIECKUX BEIUYHH C MCIIOJIb30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
M3MEPHUTENBHBIX NPUOOPOB U  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE ~ TOTPEIIHOCTH  WM3MepeHHd  (usnueckux BenuyuH. OIleHKa TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUH, UCCIICTIOBAHUIN 3aBUCUMOCTEH (PU3NMUCCKUX BEITUYHH,
IIPOBEpPKa MPEJIOKEHHBIX TUIOTE3 (BBIOOP M3 pabOT, ONMMCAHHBIX B TEMAaTHUYECKUX pas3zeax
«YUEeHUYECKUM IKCTIEPUMEHT, JIa0OPATOPHBIEC PAOOTHI, MPAKTUKYM)).

O0o0maroniee noBTOpeHMe.

O6oOmierne W cuUCTeMaTH3alUsl  COJEp)KaHHWS  pa3/ielioB  Kypca  «MexaHuKay,
«MounekynsipHas (U3MKa U TEPMOJUHAMHKA», «IDJIEKTpoauHaMmuKkay, «KoyneGaHus U BOJHBIY,
«OCHOBBI ClleLMATbHOW TEOPUHM OTHOCUTENbHOCTH», «KBaHTOBas ¢u3nKa», «IIEMEHTbI
aCTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3uku u acTpoHOMHU B IKOHOMHYECKOM, TEXHOJOTUYECKOW, COIMAIBHOW U
ATHYECKOH cepax NesTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOW KapTHHE MHpA, 3HAYCHHE OINMCATENIbHON, CHUCTEeMAaTU3UPYIOUIeH, O0OBSICHUTEILHON U
MIPOrHOCTUYECKOW (YHKUUN (PU3NUECKON Teopuu, posib PU3NYECKOH Teopun B GOPMHUPOBAHUU
MpesicTaBlIeHU 0 (PrU3NUYecKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHUHBI MUpPaA B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEJICTaBICHHI 0 IpUpo/IE.

MexnpeameTrHblie CBSI3H.

N3yuenne kypca ¢usuku yriyoaéHHoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢ y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvie noHAmMuUA, C6A3AHHbBIE C UFYUEHUEM MEMO006 HAYYHOZ0 NO3ZHAHUA:
SIBJICHUE, HAy4yHbI (akT, TUmnore3a, (U3MYEeCKas BEJIMYMHA, 3aKOH, TeOopws, HaOIIO/IeHUE,
HKCHEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHE, IOTPEITHOCTA U3MEPEHUH, H3MEPUTENbHbIE
puOOpHI, G pPoBast J1adopaToPHs.

Mamemamuxka: penieHre cucTeMbl ypaBHeHUi. Tpuronomerpuueckue QGyHKIUU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIAECTBO. BeKTopbl M HX
IIPOEKLMM HAa OCH KOOPJMHAT, CIIOKEHHE BEKTOpOB. IIpou3BOJHBIE 3lI€MEHTApHBIX (DYHKLHUH.
[Tpu3Haku noxoOus TPEYroabHUKOB, ONPEEICHHUE IUIOIAIN INIOCKUX GUTyp U 00bEMa Tel.

Buonozua: snextpuyeckue sBJIEHUS B )KUBOM PUPO/IE, KOJIeOaTeIbHbIE IBUKEHNUS B dKUBOU
IIPUPOJE, DSKOJOTMYECKHE PHUCKM IPU INPOU3BOJACTBE DIIEKTPOIHEPIUH, HIEKTPOMATHUTHOE
3arpsi3HEHUE OKPY)KAIOIIEH Cpenbl, YIbTPa3ByKOBas IMATHOCTHKA B MEIMIMHE, ONTHYECKHE
SIBJICHUS B )KMBOW IIPUPOJIE.

Xumusa: CTpoeHHME aTOMOB M MOJIEKYJ, KpUCTaJUIM4ecKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHbBIN aHaIN3.

TI'eocpaghusa: marnuTHbIE MONIOCA 3€MIIM, 3aJI€KW MArHUTHBIX pyad, (GOTOChEMKA 3€MHOM
MIOBEPXHOCTH, cercmorpad.

Texnonozusa: NpUMEHEHUE NTOCTOSHHBIX MarHUTOB, JIEKTPOMAarHuTOB, JIEKTPOJABUIaTENb
SlkoOu, TreHepaTop TMEPEeMEHHOTO TOKa, HHIYKIMOHHAs Ie€4b, JIMHUU dJEeKTporepenad,
ANIEKTPOJBUraTeNlb, pajnap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE, IPOEKLMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
coJIHeyHas 6atapesi, CIyTHUKOBbIE IPUEMHHUKH, sJIepHasi JHEPreTHKa U HKOJOTHYECKUE aCIEeKThI

€€ pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHs ydeOHOTo Tpeamera «Du3uKay ITOJKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3WTUBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM  POCCHICKOro oOIIecTsa,
pacimpeHne XU3HEHHOTO OIBITAa M OTBITa JESITEIHLHOCTH B IMPOLECCE PEaH3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHON JESITEIHPHOCTH, B TOM YUCIIC B YACTH:
rPakAaHCKOr0 BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTH TPAXKIAHCKOW TO3ZUIIMH O0YJarOMIETOCs KaK aKTHBHOTO U OTBETCTBEHHOTO
YjieHa POCCUICKOTO OOIIEeCTBa;

MPUHATHE TPAJAUIIMOHHBIX  OOIICYETIOBEUSCKUX TYMAHHCTUYCCKUX W JIGMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENbHOCTh B HWHTEpECax TPaJTaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIPABJICHUN B 00pa30BaTeIbHON OpraHU3aIlii;

YMEHHE B3aHMO/ICHCTBOBATh C COIMATHLHBIMA HHCTUTYTAMH B COOTBETCTBUHU C MX (QYHKIHSIMH U
Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMAHUTApPHOW U BOJIOHTEPCKON JIEATEIBbHOCTH.

NATPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON MACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JTOCTHKEHHUSIM POCCHUMCKUX YUEHBIX B
ob6sacTu (GU3UKHA U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTHUPYSICH Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHCJIE B JIEATEIILHOCTH YUEHOTO;
OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOUYUBOTO OyIyIIEro.

3CTeTUYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYas ACTETUKY HAy4yHOTO TBOPYECTBA, IPUCYILIETO
(hu3UYeCcKOil HayKe.

TPYAOBOI0 BOCIIMTAHMA:

UHTEpEC K pa3iuuHbM cdepaM NpodeCCHOHATBHON NESTEIBHOCTH, B TOM YHCIE CBA3aHHBIM C
Gbu3MKOM U TEXHUKOW, yMEHHE COBeplIaTh OCO3HAHHBIK BHIOOP Oymyuieil mpodeccun u
pealin30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0O0pa3oBaHHI0O M caMOOOpa3oBaHMIO B oOnacTh (pU3MKK Ha
MPOTSHKEHUU BCEH KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHUS:

cOpPMUPOBAHHOCTh ~ SKOJOTMUYECKOW  KYyJIbTYPBI, OCO3HAHHE TIJIOOANBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIEM;

TUTAHUPOBAHUE M OCYIIECTBIIEHUE JCHCTBUI B OKpYXKaIOIIeH cpele Ha OCHOBE 3HAHUS Ilesei
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciupeHre OmbITa JESTEIBHOCTH SKOJOTMYECKON HAIMpaBICHHOCTH HAa OCHOBE HMEIOLIUXCS
3HaHUH 1o QU3MKe.

HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
¢u3nveckoil HayKH;



OCO3HAHME LEHHOCTH HAyYHOH JESITEeIbHOCTH, T'OTOBHOCTb B IpOIECCE H3YYCHHS (PHU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITENbHOCTh MHIMBUYAIIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIBHO  (pOPMYIHpPOBaTh H  aKTyalHM3UpOBaTh MpoOJieMy, paccMarpuBarh &
BCECTOPOHHE;

OTIPEICIIATH SN JNESITSILHOCTH, 3371aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTUBOPECUUA B PACCMATPHUBACMBIX q)HSI/I‘IeCKI/IX SABJICHUAX,
pa3zpabaThiBaTh TUIAH PEIICHUS] MPOOJIEMBbI ¢ YYETOM aHaln3a WMEIOIIUXCS MaTepHAIbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTb, OUCHUBATE COOTBETCTBUC PE3YJIbTATOB LCIIAM, OICHUBATDH
PUCKHU HOCJ'IC)ICTBPIfI JACATCIIbHOCTH,

KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B YCIOBUSIX PEATbHOrO, BHPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICUCTBUS;

pa3BUBATh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUH )KU3HCHHBIX HpO6J'ICM.

Ba3oBble nccienoBareibcKkue 1edCTBUS:

BJIaACTH Hﬂy‘lHOfI TepMI/IHOJIOFPleﬁ, KIIFOYECBBIMU ITOHATHUIMU U METOJaMN (1)1/13qu01<0171 HAYyKH,
BJIaIETh HaBbIKAMU Y4€OHO-HMCCIIEI0BATEIbCKON U TPOEKTHOM A€ATEIbHOCTH B 00J1aCTH (U3UKH,
CIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSTENIFHOMY TIOMCKY METOJOB peIIeHUs 3aaad
(bu3NYECKOTO CoJIepKaHus, TPUMEHEHHIO Pa3InYHbIX METOI0B O3HAHMS,

BIIQJIETh BUJAMHU JIEATEIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHMUS, €ro WHTEepIpeTaluu,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3INYHBIX YUEOHBIX CUTYAIUIX, B TOM YHCJIE IIPHU CO3JaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBIISITh IPUYMHHO-CIICJCTBEHHBIE CBS3U M aKTYaIM3UPOBATh 3a7auy, BbIABUTaTh TUIIOTE3Y €€
pEelIeHUs, HaXOUTh apryMEHTBI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEP)KIEHUH, 3a1aBaTh apaMeTphbl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJyYCHHBIE B XOJE PELICHHs 337a4ll Pe3yabTaThl, KPUTHYECKH OLIEHUBATh UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]aul B 00pa30BaTeIbHON A€ATEIHLHOCTH, B TOM YHCIIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICU, TIpeIaraTh OPUTHHAIBHBIE TIOJXOAbI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 33]]a4H, AOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIIETh HaBBIKAMH TOJIy4eHHUs UHPOpMaHK (GU3NIECKOTO COACPIKAHMS U3 UCTOUYHMUKOB Pa3HBIX
TUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh TMOUCK, aHAINW3, CUCTEMATH3AIMI0 U HHTEPIPETAIUIO
nH(MOPMAILIUY PA3NUYHBIX BUAOB U (HOPM TMPE/ICTABICHNUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpPMAIIHH;

MCIOJIb30BaTh CPEACTBa HMH(DOPMALMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJOTHH B pPEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/ad Cc coOmtofeHueM TpeboBaHUit
APrOHOMUKH, TEXHUKU OE30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBbIX M STHYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEpXKAHUS B PA3NUYHBIX (opMaTax ¢ y4d€TOM Ha3HAUYCHUS
uHbOpMAMM W IEJIEBOM ayaUTOpHH, BHIOMpas ONTUMAIbHYIO (opMy mpeacTaBieHUs U
BU3yaIU3al1H.

KoMMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe 1elCTBHUSA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU M BO BHEYPOUHOU JEATEITHHOCTH;

pacro3HaBaTh NMPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBO TOUKY 3pPEHUS C HCIOIb30BAaHUEM S3bIKOBBIX CPE/CTB;
[IOHUMATh U UCIOJIb30BaTh NIPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX JEHCTBHHA C y4ETOM OOIIMX HWHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MIPUHUMATD 11€JI1 COBMECTHOMN JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPIUHUPOBATH JEHCTBUS O
€€ TIOCTUKEHUIO: COCTABJIATH IUIAH AEUCTBUH, paCIPEIEATh POJIU C yY4ETOM MHEHUHN YYaCTHUKOB,
00CyXJaTh pe3yJIbTaThbl COBMECTHOM pabOThI;

OIICHMBATh KAayeCTBO CBOETO BKJIa/Ja M KaXJOrO0 y4yaCTHHKAa KOMaHIbl B OOIIMH pe3ynbTar Io
pa3paboTaHHBIM KPUTEPUSIM;

npeniaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HUAEU C IMO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPAaTErMYECKOE MOBEIECHUE B PA3IUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHbIEe YyHUBeEpcajibHbIe Y4eOHbIe 1eCTBHSA

Camoopranuszaums:

CaMOCTOSITEJIBHO OCYILECTBJISATh MO3HABATENIbHYIO JAEATEIbHOCTh B oOnactu (pu3nku u
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pEHICHUS pPAacUYE€THBIX M KadyeCTBEHHBIX 3a1a4, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBAThH €ro, OpaTh HA ceOsl OTBETCTBEHHOCTH 32 PEIICHHUE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHHUIO IPYIUIUU B 00JaCTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEISIM;

BIIaJIETh HaBBIKAMHU MO3HABATENBbHON pedIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX ACUCTBUN U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

WCIO0JIb30BaTh MPUEMBI peIIeKCHH I OLIEHKH CUTYalluU, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [PU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATh ce0s, IOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OMIUOKH.

B nporecce nocTHKeHNs: TMYHOCTHBIX PE3yIbTaTOB OCBOEHHSI IPOrPaMMBbI 10 (PU3UKE A yPOBHS
cpenHero oOmiero o00pa3oBaHusl y OOy4alOIIUXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIN
MHTEJUIEKT, IPEANoJIaraonuii chopMUpOBaHHOCTS!

CaMOCO3HAHUS, BKIIIOYAOIIET0 CIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE COCTOSTHUE, BU/IETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAIBHON Cepsl, ObITh YBEPEHHBIM B ce0e;



CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE IMOBEICHUE, CIIOCOOHOCTh aalITUPOBATHCS K SMOIMOHAIBHBIM W3MEHEHUSM M TPOSBIISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTIKEHHIO IIEJTH M YCIIEeXY, OITUMHU3M,
WHUIMATUBHOCTh, YMEHHUE JICHCTBOBATH, HCXOMS U3 CBOMX BO3MOYKHOCTEH;

HMITATHH, BKIIOYAOIIEH CIOCOOHOCTH IOHMMATh SMOIIMOHAIEHOE COCTOSHUE APYTHX, YIUTHIBATh
€ro IPU OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHUBAHUIO;
COLIMANBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOILICHHS C JIPYTUMHU
JIOABMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

[NPEJAMETHBIE PE3VJIbTATDBI

K koHy oOyuenus B 10 Knacce nipeiMeTHbIE pe3yabTaThl Ha YriayOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

MMOHUMATh POJIb (DU3UKH B SKOHOMUUYECKOW, TEXHOJIOTHUECKOM, IKOJIOTHUECKOM, COMATBLHON U
ATHYECKON cdepax NesTeNbHOCTH YeJOBEeKa, pojib U MECTO (M3WKH B COBPEMEHHOU HaydyHOI
KapTUHE MHpa, 3HAUEHUE OINUCATENIbHOM, CHCTeMaTU3Upyomeld, OOBsICHUTENbHON U
MIPOrHOCTUYECKOW (GYHKIMH (PU3MUECKON TeopurM — MEXaHHKH, MOJIEKYISIpHON (U3MKu U
TEPMOJIMHAMUKH, poJib (hr3uueckoil Teopur B (HOPMUPOBAHMU MPEJCTABICHUN O (QU3MUECKON
KapTHUHE MHpa;

pasnuyarh YCIOBUS MPUMEHMMOCTH Mojeneld (U3MYeckux Tesl M MPOLEecCcOoB (SBICHHM):
WHeplUManbHas cucTtemMa oTcuéra, aOCoNIOTHO TBEpPJOE Telo, MarephajibHas TOUKa,
PaBHOYCKOPEHHOE JBIDKCHHE, CBOOOJHOE TMaJeHHMe, aOCOJIIOTHO ympyras aedopmanms,
aOCOJIIOTHO yIpyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENU Ta3a, >KMIKOCTH U
TBEPIOTO  (KPUCTANIMYECKOr0) Tejla, MWJCalbHBbIM a3, TOYEUHBIH 3apsii, OJHOPOIHOE
JIEKTPUUYECKOE TOJIE;

paznuuaTh YCJIOBHS (TpaHMIBI, 00JACTH) MPUMEHUMOCTH (PH3WUYECKUX 3aKOHOB, MOHUMATh
BceoOImMii XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U OTPaHMUYEHHOCTH MCIIOJIB30BaHMS YaCTHBIX
3aKOHOB;

aHAJM3UPOBaTh U OOBSCHATP MEXAaHUYECKUE IPOLECCHl U SBJICHMS, HCIOJb3ys OCHOBHBIE
IIOJIOKEHHUSI U 3aKOHBl MEXAHHWKHM (OTHOCUTENIBHOCTh MEXAHWYECKOI'O JBHMKEHUS, (HOpMYIIbI
KUHEMAaTUKH PAaBHOYCKOPEHHOTO JBMKEHMs, npeoOpa3oBaHus lammies I CKOPOCTH U
nepeMelleHus, 3akoHbl HbloTOHa, NMPUHLMI OTHOCUTENILHOCTH ['anmies, 3aKOH BCEMHPHOTO
TATOTEHMSI, 3aKOHBl COXPAHEHMs HMMIYJIbCA U MEXaHMYECKOM SHEpruu, CBA3b PabOThl CHIIBI C
U3MEHEHHEM MEXaHWYEeCKONM DSHEpruM, YCIOBUS paBHOBECUS TBEPIOro Tejla), MpPU 3ITOM
UCIOJb30BaTh MAaTEMaTHUYECKOE BBIPAKECHHE 3aKOHOB, YKa3blBaTh YCJIOBUS NPUMEHUMOCTHU
(GU3MYeCcKUX 3aKOHOB: INpeoOpazoBaHMi ['anuies, BTOporo M TpeTbero 3akoHoB HbrOTOHA,
3aKOHOB COXPaHEHMsI UMITYJIbCa U MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHMUS;
aHAJM3UPOBATh U OOBACHATH TEIUIOBBIEC NIPOLECCHI U SIBIEHUS, UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS
MKT u 3aK0HBI MOJIEKYJISIpPHOM (PU3MKH U TEPMOJUHAMUKHU (CBSI3b AABJICHUS UAEATBHOTO ra3a co
CpEIHEN KMHETHUUYECKON PHEPIuel TEIUIOBOTO JBW)KEHMS U KOHIIEHTpPALMEW €ro MOJIEKYJ, CBS3b
TEMIIEpaTypbl BEUIECTBA CO CPENHEN KMHETUYECKON SHEPTUEH TEIIOBOTO JIBWKEHUS €ro YacTHl,
CBSI3b JIABJICHUS MJICAIBHOTO I'a3a C KOHLEHTPALMEN MOJIEKYNI U €ro TEMIIEpaTypol, ypaBHEHUE
MenneneeBa—Kitanelipona, nepBblii 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAaHEHUS DHEPrUM B
TEIUIOBBIX TMpoOlleccax), IpU 3TOM HCHOJIb30BATh MaTeMaTHUECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh yCJIOBHS IPUMEHUMOCTH ypaBHeHUs MeHneneeBa—KitaneiipoHna;

aHAJM3UPOBATh U OOBSACHATH SJIEKTPUUECKUE SIBJICHUS, HCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS U
3aKOHBI DJIEKTPOJAMHAMHMKHN (3aKOH COXpAaHEHMs OJIIEKTPUYECKOro 3apsna, 3akoH Kymona,
MOTEHIMATIBHOCTD 3JIEKTPOCTaTUYECKOTO MOJIs, IPUHLIUI CYIEPIIO3ULINN IIEKTPUUECKUX TOJIEH,



MIPpU 3TOM YyKa3bIBasi YCJIOBHSI MPUMEHUMOCTH 3akoHa KynoHa, a Takke MPaKkTUYECKU BaKHbBIC
COOTHOIIEHUS: 3aKOHbI OMa NSl ydacTKa LeNu U JJi1 3aMKHYTOM 3JIEKTPUYECKOM LIeNH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apajest [UTst 3JEKTPOIN3a);

OTIMCHIBATh (PU3UYECKHE MPOIECCH U SBICHUS, UCTIONIB3YS BEITUYHUHEI: IEPEMEICHNE, CKOPOCTh,
YCKOPEHHE, UMITYJIbC T€Ja U CHUCTEMbl TeJl, CHJIa, MOMEHT CWJIbl, JaBJICHHUE, MOTEHIUATbHAs
JHEprusi, KNHETUYECKAsl SHEPTUs, MEXaHUYeCKast YHEprusi, paboTa CHIIbI, IIEHTPOCTPEMHUTEITHHOE
YCKOpPEHHE, CUJIA TSHKECTH, CHJIA YIPYTOCTH, CUJIa TPEHHUS, MOIITHOCTh, SHEPTUS B3aUMOICHCTBUS
Tenma ¢ 3eMiIEid BOIHM3HM €€ IOBEPXHOCTH, PHEPTHUs YIIPYroi edopMaluy MpyKUHBI, KOJTUIECTBO
TEIUIOTHI, a0COJIFOTHAs TeMIleparypa Teia, padoTa B TEPMOJWHAMHUKE, BHYTPEHHSS SHEPTHs
UJIEAJIbHOTO OJIHOATOMHOIO Ta3a, padoTa HIealbHOIO ra3a, OTHOCUTENbHAS BIAKHOCTh BO3/1yXa,
KII/I naeanbHOro TENMIOBOTO JBUTATEIIS; DJIEKTPUUECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO
MOJIA, HANPSHKEHHOCTHh MOJS TOYEYHOTO 3aps/a WM 3apsSHKEHHOro Iapa B BakyymMe M B
JTUBNEKTPUKE,  MOTEHUHAT  AJIEKTPOCTATUYECKOTO  TOJS,  pPa3sHOCTh  MOTEHIHUAJIOB,
AIEKTPOJBIKYIIAA CUJIA, CHJa TOKA, HANpPSKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKass EMKOCThb
IIJIOCKOTO KOHJIEHCATOPA, CONPOTUBIIEHUE YYaCTKA LIENU C ITOCIEN0BATENIBHBIM U M1ApauIeIbHBIM
COEIMHEHUEM PE3UCTOPOB, IHEPTUS AIEKTPUIECKOT0 NOJI KOHJIEHCATOPA;

00BIACHATH 0COOCHHOCTH MPOTEKAHUS (PU3NUECKUX SIBJICHHUI: MEXaHUYECKOE JIBIXKCHHE, TETIOBOE
JBIDKEHWE YaCTHI[ BEIECTBA, TEIUIOBOE paBHOBecHE, OpOYHOBCKOE MBWXKeHHE, nuddysus,
WCTapeHue, KHUMNEHWE W KOHJEHCAIMS, IUIABJIEHHE W KPHUCTAJUIM3alMs, HAIpaBJICHHOCTb
TEIUIONepeiaun, JJNEKTPU3alus TeJl, SKBUINOTEHIHUAIBHOCTh MOBEPXHOCTH 3apPSHKEHHOIO
MIPOBO/THHKA;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHUCHUMOCTH OJHOW (DU3WYECKON BEIWYUHBI OT JPYyrol ¢
WCTIOJIb30BAHUEM TMPSMBIX H3MEPEHUN, TMPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHJE TpaQUKOB € Y4ETOM
a0COJTIOTHBIX MOTPEIIHOCTE U3MEPEHNUH, 1eTaTh BEIBOBI 110 PE3Yy/IbTaTaM HCCIEIOBaHUS;
MIPOBOJUTH KOCBEHHBbIE HM3MepeHUs: (GU3NYECKUX BEJIMYMH, MPU 3TOM BBIOMPATH ONTUMAaIbHBIN
METOJI H3MEpEHUs, OLIEHHWBATh aOCONIOTHBIE U OTHOCUTENbHbIE TMOTPEUTHOCTH NPSIMBIX U
KOCBEHHBIX U3MEPEHHUI;

MIPOBOJIUTH OIBITHI [0 MPOBEPKE NPEI0KEHHON TUIMOTE3bI: IUIAHUPOBATH SKCIIEPUMEHT, COOMpPATh
9KCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHAJIM3UPOBATH NOJIYYEHHbBIE PE3yJbTaThl U JE€NaTh BBIBOJ O
cTaTyce MPeAJIOKEHHON TUIIOTE3bI;

coOnroaaTh mpaBuiia 0€30MaCHOTO TpyJa MPH MPOBEACHUU HCCIEIOBAaHUI B paMKax yueOHOTro
OKCIEPUMEHTa, NPAKTHKyMa M Y4eOHO-HCCIEeIOBATENIbCKOW U MPOEKTHON JIEATENbHOCTH C
HCI0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemarh pacu€THble 3a/Ja4dl C SBHO 33JaHHON M HESIBHO 33/1aHHOM (M3MYECKOW MOJeNblo: Ha
OCHOBAaHUM aHAllM3a YCJIOBHS OOOCHOBBIBaTH BBHIOOP (PU3MUECKONW MOJENH, OTBEYAIOIICH
TpeOOBaHUAM 3a7auyd, MOPUMEHITh (GOPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
(bu3MYECKUX TEOPUil IPH UCIIOJIL30BAHNU MAaTEeMAaTUYECKUX METOJOB PEIlIeHHUs 3a1a4, IPOBOAUTH
pacy€Tbl Ha OCHOBAaHMHM MMEIOLIMXCS JaHHBIX, aHAJIU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH
METO/Ibl PEIIEHUS C YUYETOM MOJYYEHHBIX PE3YIbTATOB;

pelaTth KauyecTBEHHBIC 3aaud, TpeOyrolue MpUMEHEHHUsl 3HaHUW U3 pa3HbIX pa3lelioB Kypca
Gbu3MKKM, a TakKe WHTETpalii 3HAHUW U3 JPYruX MPEAMETOB €CTeCTBEHHO-HAYYHOTO IIMKIA:
BBICTPAaUBATh JIOTMUECKYIO IIE€MOYKY pACCYKIEHHl C ONOpOod Ha HW3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBIeHUS;

WCIOJIb30BAaTh TEOPETUUYECKUE 3HAHWSI Ui OOBSICHEHHS OCHOBHBIX MPUHIMIOB pPaOOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHUH;
aHAJIM3UPOBATh M OICHUBATh TOCJIEICTBUS OBITOBOW W TPOM3BOACTBEHHOHN NEATEIHHOCTH
YeloBeKa, CBSI3aHHOW ¢ (PU3MYECKUMH MPOIECCaMU, C MO3UIUI IKOJIOTUYECKOW 0e30MacHOCTH,



MIPEACTABICHUN O palMOHAIBHOM IIPUPOAOIOIB30BAHUM, A TAKKE Pa3yMHOM MCIIOJIb30BaHUU
TOCTH)KEHUHM HAYKW U TEXHOJIOTUN JJIS TaTbHEHIIEr0 Pa3BUTHS YEIOBEYECKOTO OOIIECTBA;
NPUMEHATh PA3TUYHBIE CIOCOOBI palboThl ¢ HHpOpMaIUed (UINIECKOTO COICpPKAHUSA C
UCTIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCHOJIb30BaTh
COBpEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJOTUU ISl TOUCKA, TEePepabOTKH M IPEIbSBICHHS
y4eOHOH ¥ HAyYHO-TIOMYJSIpHOHM WHGPOPMALMU, CTPYKTYPHPOBAHHS M HMHTEPIIPETAIHH
nHpOpMAIMY, TIOJYYCHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH AaHAIM3HPOBATH
[OJIy4aeMy10 HH(POPMAIMIO U OLIEHUBATh €€ I0CTOBEPHOCTh KaK Ha OCHOBE UMEIOLINXCS 3HAaHUH,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(POPMALINH;

MPOSIBJIATh OPraHU3ALMOHHBIE W IO3HABATEJIbHbIE YMEHUSI CaMOCTOATEIbHOIO IMPHOOpETEeHus
HOBBIX 3HaHUI B MPOLIECCE BHIIIOJHEHMSI IPOEKTHBIX U y4EOHO-HUCCIIEI0BATENIbCKUX padoT;
paboTaTh B TpylIe € MCIOJIHEHHEM pa3IMYHbIX COLMANbHBIX pOJIEH, IMJIaHUPOBAaTh padboOTy
IPYIIBI, PAMOHAIBHO PACHpEACNATh IEATEIbHOCTh B HECTAHJIAPTHBIX CUTYalUAX, aJeKBATHO
OIICHMBATh BKJIAJ] KQXK/I0TO U3 YYAaCTHUKOB IPYIIIBI B PEIIEHNE paccMaTpUBaeMoi poOIeMBl;
MPOSIBJIATh MOTHBALMIO K Oyaymied npogecCHOHaNbHOUW NEATENBHOCTH MO CIEHHUaIbHOCTAM
(bMBUKO-TEXHUUECKOTO TIPO(UIISL.

K koHniy obyuenus B 11 Knacce nipeIMeTHbIE pe3yabTaTbhl Ha YriayOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

MMOHUMATh POJIb GU3UKH B SKOHOMHUYECKOH, TEXHOJIOTMUECKOH, COMAIbHOM U ATHYECKOH cdepax
NeSITEeIbHOCTH YeJIOBEeKa, poJib U MECTO (PU3MKH B COBPEMEHHOM HAaydHON KapTHHE MHpaA, pOJib
aCTPOHOMUHU B TNPAKTUYECKOM JEsITeNbHOCTH 4YeJOBeKa M JajibHEHIIeM HayYHO-TEXHHYECKOM
Pa3BUTHUHU, 3HAYEHHUE ONKCATENBHOMN, CUCTEMATU3UPYIOLEH, 00bICHUTEIBHON U TPOrHOCTUYECKON
GbyHKIMNA QU3NYECKOW TEOPUU — DIIEKTPOJMHAMUKH, CIICIHAIBHOW TEOPHH OTHOCHUTEIHHOCTH,
KBaHTOBOU (pu3UKH, poib Ppu3ndecKor Teopuu B (OPMUPOBAHUH MPEACTABICHUN O Pr3nuecKon
KapTHHE MHUpa, MECTO (PU3MUECKON KapTHHBI MHUpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEACTABICHUN O IPUPOJAE;

pasnuyath yCJIOBMsS INPUMEHUMOCTH Mojened (U3NYECKUX Tel M MPOLEcCOB (SBIECHUM):
OJTHOPOJHOE D3JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IOJs, FapMOHMYECKHE KOoyeOaHus,
MaTE€MaTUYECKUH MAasTHHUK, WJICAJIbHBIA IPYKMHHBIA MAasATHUK, TIapMOHMYECKHE BOJIHBI,
uzeanbHbI K0JIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJieNIei aToMa, aTOMHOTO /]jpa U KBAHTOBOH
MOJEIIU CBETA;

pasnuyath yciaoBHs (IpaHHIbI, 00JacTH) NPUMEHMMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMii XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U OIPaHMUYEHHOCTb MCIIOJIb30BaHMS YAaCTHBIX
3aKOHOB;

aHAJM3UPOBATh U OOBACHATH AIIEKTPOMArHUTHbBIE MPOLIECCHl U SBICHMS, UCIOJb3ys OCHOBHbBIE
MIOJIOKEHHUSI U 3aKOHBl AJIEKTPOJAMHAMHUKU M CIELUAIbHOW TEOPUHM OTHOCHUTEJIBHOCTH (3aKOH
COXPAaHEHHUs DJIEKTPUUYECKOTO 3apsja, cwia Amnepa, cuna JIopeHna, 3aKOH 3J€KTPOMarHUTHON
UHAYKIMY, npaswio Jlenna, ceasp OIC caMOMHAYKIMHU B 3JIEMEHTE MIEKTPUUYECKOW LENU CO
CKOPOCTBIO HM3MEHEHHUS CHJIbI TOKa, IOCTYyJaThl CHEUUAJIBHONM TEOPUM OTHOCUTEIIBHOCTH
DHHIITeHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIIOJIb3Ys MTOJIOKEHUS KBAHTOBOM
¢u3ukn (ypaBHeHue OiHmTelHa g (orodddexra, mepBeiii M BTOpoil mocTynatel bopa,
INPUHLMI COOTHOIIEHUs HeompeaenéHHocTel ['elizenOepra, 3aKOHbl COXPAHEHUS 3apsIOBOTO U
MacCcOBOT'0 YHCEJ U SHEPIUU B SIIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO pacrajia);
ONMUCBHIBATh (PU3MYECKHE TPOLECCHl U SIBIEHUS, MCIOJb3ysd BEJIWYMHBI: HaNpsHKEHHOCTh
IEKTPUYECKOTO IOJIA, TMOTEHIHUAI 3JIEKTPOCTAaTHUECKOIO TOJs, Pa3HOCTb IOTEHIUAJIOB,
UIEKTPOJABIIKYILAS CWJIA, MHAYKIMS MarHUTHOTO IOJIs, MarHUTHBIM TIOTOK, cuia Awmmepa,
UHIYKTUBHOCTb, JIEKTPOJABIKYILIAs CUJa CAMOMHIYKIMM, DSHEPTUsl MAarHUTHOIO IOJIA



MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJbC, TIOJHAS DHEPTHS, SHEPTUs MOKOs CBOOOHOM
YaCTHUIIBI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsi SIpa, SHEPTUS CBSI3H SIPa;
OOBSACHATHL OCOOCHHOCTH NPOTEKAHUS (PUINYCCKUX SBICHHI: SICKTPOMArHUTHAS WHAYKIIUS,
CaAaMOWHJIyKIIHsI, pE30HAHC, HHTep(EepeHIIS BOIH, TUPPAKIIHS, TUCTIEPCHs, TIOJTHOE BHYTPEHHEE
otpaxenue, Gporodnekrpuaeckuii 3pdext (pororddekr), anbda- u Gera-pacnagsl suep, ramMma-
U3ITydeHue sjep, PU3nIecKue MPUHITUIBI CIEKTPAILHOTO aHATN3a U paboTHI Jla3epa;

OTIPEICIIATh HANPABIICHUE WHIYKIIMK MAarHUTHOTO TIOJISI IIPOBOJTHUKA C TOKOM, CHIIBI AMIiepa U
cunbl Jlopenna;

CTPOUTH M300paKEHUE, CO37]aBACMOE TUIOCKAM 3EPKAJIOM, TOHKOU JIMH30#, U PaCCUUTHIBATEH €TO
XapaKTePUCTHKH;

MPUMEHSTH OCHOBOIIOJIATAIONINE aCTPOHOMHUYECKHE TOHSATHUS, TCOPHH M 3aKOHBI JIJIS aHAIIN3a |
0O0BsICHEHUST (PU3UYECKHUX TPOIECCOB, MPOUCXOJAIIMNX B 3BE3NAX, B 3BE3IHBIX CHUCTEMaX, B
MEXKTaTaKTUYECKON cpeie; TBMKEeHUsSI HEOECHBIX T, YBOJIIOIMH 3BE3/] U BeenenHoi,
MIPOBOJINTH HCCJICOBAHNE 3aBUCUMOCTEH (DU3MYECKUX BEIIMYUH C WCIOJIB30BAHHEM IPSMBIX
W3MEpEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTATHl IMOTYYCHHOMN
3aBUCHUMOCTH (DU3WYECKUX BEIUYHH B BUJIC IPaQHUKOB ¢ yUE€TOM aOCOJIFOTHBIX MOTPEUNTHOCTEH
W3MEpEHUH, JIeaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHHS;

MIPOBOJINTH KOCBEHHBIC M3MEpPEHUS (U3NYCCKHX BEIUYHH, TIPU 3TOM BBIOMPATH ONTHMATLHBIN
METOJI H3MEpPEHUs, OIEHWBATh AOCONIOTHBICE W OTHOCHTEIBHBIC ITOTPEITHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUI;

MTPOBOIUTH OIBITHI IO TIPOBEPKE MPEIOKCHHON TUITIOTE3bI: TUTAHUPOBATH IKCTICPUMEHT, COOMPATh
AKCMIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh IOJYYCHHBIC PE3YJbTAThl U JIejaTh BBIBOJ O
cTaryce NMpeaioKeHHOM TUIOTe3bl;

OTHCHIBATh METO/IbI OJYUCHHSI HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

coOmo1aTh TpaBuia 0€30MacHOTO TPy/Aa IPH MPOBEICHUU HMCCICIOBAHUN B paMKaxX y4eOHOTO
SKCIEPUMEHTa, NPAKTHKyMa M Y4eOHO-HCCIEeIOBATENIbCKOW U MPOEKTHOM NeATENbHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemaTh pacdy€THBIC 3a/1a4d C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW (PU3UYECKOW MOJIENbIO: Ha
OCHOBAHUU aHaJIM3a yCIOBHS BbIOUPATh (PU3NYECKUE MOJIENH, OTBEYAIOIINEe TpeOOBaHUIM 3a/1auH,
MPUMEHSTh (POPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTM M TMOCTYNAThl (PU3NYECKUX TEOpUH Mpu
MCII0JIb30BAHUN MaTEeMAaTUYECKUX METOJIOB pEelIeHUs 3a/la4, TPOBOAUTH PAcUEThl HA OCHOBAHUU
MMEIOLIUXCS TaHHBIX, aHAJTU3UPOBATH PE3yJIbTAaThl U KOPPEKTHUPOBATH METOIbI PELICHHS C YUETOM
MOJIyYE€HHBIX PE3yJIbTaTOB;

peliaTth KauyecTBEHHBIC 3aaud, TpeOyrolue MpUMEHEHUsl 3HaHUW U3 pa3HbIX pa3/elioB Kypca
Gbu3MKKM, a TaKkkKe WHTErpally 3HAHUN U3 JIPYrHX MPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKIA!
BBICTPAaMBATh JIOTHYECKYIO LEMOYKY pACCY)KICHUH C OMOpod Ha U3y4YeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHWSI Ui OOBSICHEHHS OCHOBHBIX MPUHIMIIOB pPaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;
aHAJIM3UPOBATh M OIICHUBATh TIOCIEACTBUS OBITOBOM M TPOU3BOJCTBEHHOW MESATEIBHOCTH
YeNoBeKa, CBSI3aHHOW ¢ (PU3MYECKUMH MPOIeCCaMU, C MO3UIUI IKOJIOTUYECKOW 0e30MacHOCTH,
MIPEJICTaBICHU O pPallMOHAIFHOM MPUPOJIOTIONH30BAHIH, a TaKXkKe Pa3yMHOM HCIHOJIb30BaHUU
TOCTHIKEHHUH HayKH M TEXHOJIOTUH AJisl JalbHEHIIEro pa3BUTHUS YeJIOBEUECKOTo O0IIeCcTBa;
MPUMEHSITh pa3uyHble CHocoObl paboTel ¢ uHpopManueidl (usndeckoro coaepx aHus ¢
WCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, MPU 3TOM HCIOJIL30BaTh
COBPEMEHHBbIE HH(POPMAIIMOHHBIC TEXHOJOTHUHU NJs TOUCKA, NepepaboTKu U MpenbsSBICHUS
yu4eOHOM ¥ HAYYHO-TIOMYNSAPHOW WHGOpMAIMU, CTPYKTYPUPOBAHUS U HUHTEpIIpETalluu
uHhopMalluK, TONYYeHHOW W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH



oJiy4aeMyro HH()OPMAIIHIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE UMCIOIIUXCS 3HAHHIA,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHKA HH()OPMAIUH;

MPOSBJISITh OPraHU3aIMOHHBIC W TO3HABATEIIbHBIC YMEHHSI CaMOCTOSITCJIBHOTO MPHOOPETCHUS
HOBBIX 3HAHHUI B MTPOIIECCE BBITIOJHECHHS MPOSKTHBIX U YI€OHO-UCCIIE0BATEILCKUX PA0OT;
paboTaTth B TpyIIe C KCIOJHCHHEM pPa3JIMYHbIX COIMAJbHBIX POJICH, IIAHUPOBATh PabOTy
IPYIIIBI, PAMOHATIBHO PaCIPEICNATh JACATEIBHOCT, B HECTAHIAPTHBIX CHUTYAIMSX, aJCKBATHO
OILICHUBATh BKJIAJ KaXKJI0TO M3 YYACTHUKOB IPYIIIBI B PEIICHHE PACCMATPUBACMOM MPOOIIEMBI;
MPOSBJISATH MOTHBALIMIO K Oyayiied npodecCHOHAIbHOW IeSTEIbHOCTH IO CHEHHUATbHOCTIM
(DUBHKO-TEXHUYECKOTO MPOQHIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne (uudgpossbie)
w/n HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbI Beero Kognpo.m)nme HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThI pecypesI
Pa3znen 1. HAYYHBIA METO/J ITO3HAHUS ITPUPO/IBI
1.1 | HayuHbIit MeTOJ O3HAHUS TTPUPOIBI 6 bubmorexa HOK
' i g pHpo https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 | Kanewarnxa 10 1 https://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
2.2 | Jlanamuka 10 https://m.edsoo.ru/f16b68d7
N bu6moreka [IOK
2.3 | Craruxa T8epioro Tena > . https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 | 3akOHBI COXpaHEHUS B MEXaHUKE 10 1 https://m.eds00.ru/f16b68d7
Hroro no pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
. bubnuoreka [JOK
3.1 | OcHOBBI MOJIEKYISPHOKUHETHUECKON TEOPUH 15 1 https://m.eds00.ru/f16b68d7
bubnuoreka [[OK
3.2 | TepmoaunHamuka. TerioBbIe MaIMHbBI 20 1 https://m.eds00.ru/f16b68d7
33 ArperatHble cocTosiHUS BemiecTBa. Da3oBbie 14 1 bubnmoreka [JOK
' TIePEeX0,Ibl https://m.edsoo.ru/f16b68d7
Hroro no paszneny 49

Pa3pea 4. JIEKTPOJIMHAMUKA



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

bubnuoreka [IOK

4.1 | Snextpuicckoe none 24 https://m.eds00.ru/f16b68d7
. . bubnuoreka [JOK
4.2 | TIoCTOSTHHBII 3JICKTPHUYECKUN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 | Toxu B pasuambIX cpepax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pa3znen 5. PUBNYECKHN MPAKTUKYM
. bubmmoreka [{OK
S-1 | @usneciuii npakTikym 16 16 https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 16
p 10 bu6moreka [IOK
C3CPBHOC BpEMA https://m.eds00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KUIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM T TR ru—— (uudposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI

Paznea 1. JIEKTPOJANHAMUKA
bubmmoreka [{OK

11 Martutioe rose 14 https://m.edso0.ru/39859efl
bubmmoreka [{OK

12 DIEKTPOMATHHTHS HHYKIHA 13 . https://m.edsoo.ru/39859ef1

Hroro mo pazgeny 27

Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6moreka [IOK

2.1 MexaHn4decKue KoJIeOaHus 10 https://m.edsoo.ru/39859ef1
bu6moreka [IOK

2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 https://m.eds00.ru/39859ef1
bu6moreka [IOK

2.3 MexaHu4ecKue U JIEKTPOMArHUTHBIE BOJTHBI 10 1 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK

24 Onrika 25 ! https://m.edso0.ru/39859efl

Hroro no pazgeny 60

Paznexn 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIbHOCTHU

bubmuoreka [JOK
31 Octiosst CTO ° . https://m.edso0.ru/39859efl
Hroro no pazueny 5
Pasznen 4. KBAHTOBASI ®U3UKA
N bubmuoreka [JOK
4.1 KopnyckynsipHO-BOTHOBOM JTyanu3m 15 https:/m.e dS(])_}).ru /398596f1
4.2 ®dusuka aToma 5 bubmiorexa [IOK

https://m.edso0.ru/39859¢efl
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43 ®du3nKa aTOMHOTO s1pa U JIEMEHTapHbBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso0.ru/39859efl
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12 Eggg?ﬁ;i;iiﬂﬁlsg%ge f1
Wroro no pazgeny 12
Pa3znen 6. PUSMYECKUMN MPAKTUKYM
. bubmmoreka [{OK
6.1 Dusirieckiil IPAKTHKYM 16 16 https://m.edscﬁ).ru/39859ef1
Hroro mo pazueny 16
Pa3znea 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 0000IIeHUE TIPETIMETHOTO
71 CO)Iep)KaH.I‘/ISI M ONbITa AESITSIBLHOCTH, 15 bu6moreka [IOK
MPHOOPETEHHOTO TIPU U3YIEHUHU Kypca https://m.edsoo.ru/39859ef1
¢busuku 10 — 11 xiraccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10 BH6H_HOTeKa HOK
https://m.edsoo0.ru/39859ef1l
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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