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1. IACIIOPT PABOYEM MPOI'PAMMBI YYEBHOM JACIHUITIIUHBI
MJ1.03 ®U3UKA

1.1. OOaacTb npuMeHeHHs1 padoyeil MporpaMmbl

PabGouast mporpamma maucruruinHbl (manee pabouass mporpamma) I[1]1.03
«Dus3uKa» SBISETCS YacThIO OCHOBHOW TpodeccHOHaIbHOW 00pa3oBaTebHOM
IporpaMMbl - 00pa30BaTENbHONM MPOTPaMMBI CPEAHETO MPOQPECCHOHATBHOTO
o0pa3oBaHMsl — MPOTPaMMBbl MOJATOTOBKH CIEIUAIKNCTOB CPEIHEro 3BeHa (Janee
[TIICC3).

PaGouas mnporpamma paszpaboTaHa B cOOTBeTcTBUU ¢ DenepaibHbIM
['ocymapcTBeHHBIM  00pa3oBaTeNbHBIM  CTaHAAPTOM  CPEIHEro  0OIIero
oOpa30oBaHUs YTBEPXKICHHBIM MpHUKa30M MUHHUCTEPCTBA O0pa30BaHUS U HAYKH
Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 (pen. ot 12.08.2022).

PaGouast nporpamma coctasiena ais crenuaibHoct 11.02.0 Texuuueckoe
00CITy>KMBaHUE U PEMOHT PaIUO03JICKTPOHHON TEXHUKH (110 OTPACISM) TIO
yueOHoMYy miany 2022 roja.

1.2. MecTto yueOHO#M nuciuIiuinabl B cTpykType IHHIICC3

O6meobpa3oBarenbHas yaeOHas aucuurumHa [1]1.03 dusuka oTHOCUTCS K
001e00pa3oBaTeIbHON MOATOTOBKE OCHOBHOM 00pa30BaTEIBHON MPOTPaMMBbI -
IpOrpaMMbl  TIOJITOTOBKH CIICIIMAIIMICTOB CPEJHETO0 3BeHa Ha 0a3e OCHOBHOTO
o01rero 00pa3oBaHus ¢ MOJTYYEHUEM CPEHETO 00IIero o0pa3oBaHuUs.

1.3. Heap wu 3agaum y4eOHOW JAUCUMIUVIMHBI — Tpe0OBaHUSl K
pe3yJibTaTaM OCBOCHUSA YU4eOHOM M CIUILIUHBI

PabGouas mporpamma ob1ieoOpa3zoBaTenbHON yueOoHo# nuctmmuabl [1]1.03
®dusnka pa3paboTaHa B COOTBETCTBHM C PeKOMEHIAIMSIMH IO OpraHU3AIHNH
MOJydyeHUs  cpeAHero  olOmiero  oOpa3oBaHus B TIpejeiax  OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPETHETO MPOPECCHOHAIBHOTO 00pa3oBaHus Ha Oase
OCHOBHOTO  oOmiero oOpa3oBanuss ¢ yderoM [lpumepHOil  OCHOBHOM
oOpa3oBaTeIbHON IIPOTpaMMBbl CpeIHEro oOImero oOpa3oBaHHUs, OJ0OPEHHOI
pemeHreM (eaepabHOTO Y4eOHO-METOAMYECKOTO OOBEIUHEHUS IO OO0IIeMy
obpazoBanmio (mporokon ot 28 wmroms 2016r. Ne2\16-3) u Ilucemom
Munnpocsemienuss Poccun «O HampaBiIeHUM METOJIUYECKUX PEKOMEHAAIW» OT
14 anpens 2021 r. Ne05-401.

[Inanupyembie pe3ynbTaThl OCBOeHUs yueOHOW mucruruimabl  [1/1.03
dusuka:

JIMYHOCTHBIE Pe3yJbTaThI:

—YyBCTBO TOPJOCTH H YBWKEHHS K WCTOPUHM U JOCTIKCHUSIM
OTEUECTBEHHOW (U3NUECKOW HayKW; (PU3NUECKH TPaMOTHOE IMIOBEJICHUE B



npodeCCUOHAIBHONW JIESITEIbHOCTH W OBITY NpH OOpallleHUuH C TMpuOopamMu u
YCTPOMCTBAMU;

— FOTOBHOCTbH K MPOJIOJDKEHUIO 00pa30BaHMsI U MOBBIIICHUS KBaTU(PUKALIUN
B U30paHHON MPo¢eCcCHOHATBHON ACSITENbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIU
(bu3MYECKUX KOMIIETEHIIUI B 3TOM;

— YMEHHUE HCIOIb30BATh JIOCTUKEHUS COBPEMEHHOW (U3MUECKOW HAYKH U
bu3MYEeCKUX TEXHOJOTUN JUIsl TOBBIMICHUS COOCTBEHHOI'O HHTEIUIEKTYaJIbHOTO
pa3BUTHS B BBIOpaHHOM NIPO(ecCHOHaBbHOM eI TeIbHOCTH;

— YMEHHE CaMOCTOSTEIBHO T0OBIBATh HOBBIE i ceOsl (pru3nuecKkue 3HaHus,
UCTIOJIB3YS ISl 3TOTO AOCTYIHbBIE HCTOYHUKH UH(DOpMAIINH;

— YMEHHUE BBICTPaNBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIIEHUSI B KOMaH/IE TI0
pelieHuIo 00IuX 3a/1a4;

— YMEHHME YIOPaBIISATh CBOEH MO3HABATEIbHOU JEATEIbHOCTHIO, POBOAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PA3BUTHSL.

JMYHOCTHBbIE pPe3yabTaThl U3 padoyeil MporpaMMbl BOCHHTAHUS [JIs1
cneuuaabHocTu 11.02.01 Pagnoannaparocrpoenue 2022 roaa:

— yMEHHE TMPOSIBIATh U JIEMOHCTPUPOBATH YBAKEHHE K JIONAM TpPYyAa,
OCO3HaBaTh IIEHHOCTh cOOCTBeHHOTO Tpyda. CTpeMHThCs K (OPMUPOBAHUIO B
CEeTeBOM Cpelae JIMYHOCTHOTO U NPO(ECCHOHAIBbHOTO  KOHCTPYKTHUBHOTO
«umdposoro caena» (JIP 4);

— yMEHUE TOAJICPKUBATh KOJUICKTUBU3M U TOBAPHUIIECTBO B OpraHU3AINH
VMH)XCHEPHOU AESTeNIbHOCTH, pa3BUBATh MPOPECCHOHATIBHOE U 00IEYeIOBEYECKOE
oOiieHne, obOecreurnBaTh pa3yMHYI0 CBOOOJy OOMEHAa Hay4YyHO-TEXHUYECKOU
uHpopmarnueit, onsitom (JIP 13);

— YMEHHE TMPOSBIATH TPAXKIAAHCKOEC OTHOIICHHE K MPOQEeCcCHOHATHHON
JESITEIbHOCTH KaK K BO3MOYKHOCTH JINYHOTO yYacTHsl B PEUICHUH OOIECTBEHHBIX,
roCyapCTBEHHBIX, OOIIEHAIMOHANIbHBIX pobiieM (JIP 15).

MeTanpeJMeTHbIe pe3yJIbTaThl:

— WCTIONB30BAHNE PA3UYHBIX BHUJIOB TO3HABATEIHHON NEATEILHOCTH IS
pemieHuss (U3MUECKUX 3aqady, MPUMEHEHHE OCHOBHBIX METOAOB IIO3HAHUS
(HaOMrOICHUS, ONMCAHUs, U3MEPEHHUS, IKCTICPUMEHTA) IS U3YYCHUS PA3TUIHBIX
CTOPOH OKPYKaOIIEN JEUCTBUTEIIBHOCTH;

— HCTIOJIb30BAHUE OCHOBHBIX HMHTEIUICKTYAIbHBIX OIEpaIfii: MOCTAaHOBKHU
3amaun, GopMyIHpOBAHUS THIOTE3, aHAIM3a M CHHTE3a, CpaBHEHHUs, 00001IeHus,
CUCTEMATHU3AIINH, BBISBJICHHS IPUUUHHO-CIICICTBEHHBIX CBSA3EH, TOMCKA aHAJIOTOB,
bopMyIMpOBaHMS BBIBOJIOB I W3YYEHUS PA3JIUYHBIX CTOPOH (HU3UIECKUX
OOBEKTOB, SBJICHUA M TIPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTb
CTaJIKUBAThCA B MpodeccrnoHalbHO cdepe;

— YMEHUE TeHepUpOBaTh UJIEU U OIPEACNSITh CPEACTBA, HEOOXOAUMBIE IS
UX peajan3aluu;

— YMEHHUE  HCHOJIb30BaTh  pa3ju4Hble HMCTOYHUKH IS TOJyYEHHUS
busnyeckoit MHPpopMalUU, OLIECHUBATH €€ JOCTOBEPHOCTb;

— yMEHHE aHAJIM3UPOBAaTh U NPEACTABIATh HHGOPMAIUIO B Pa3IHMYHBIX
BUJIAX;

4



—yMEHHE  MyONWYHO  TPEACTABISITH  PE3yJbTaThl  COOCTBEHHOTO
WCCJICIOBAHUSI, BECTH JTUCKYCCHH, TOCTYITHO U TAPMOHUYHO COYETasl COJICP KaHME
1 (OpMBI TIpEICTABISIEMON HHPOPMAIINH;

NpeaMeTHbIe pe3yJabTaThl:

- c(hOPMHUPOBAHHOCTh TMPEJCTABICHUH O pold U MecTe GU3HKU U
aCTPOHOMHUHU B COBPEMEHHON HAy4yHOM KapTHHE MHpa, O CHUCTEMOOOpa3yromieH
pond (U3MKM B Pa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUM, O BKJIa/Ie POCCUHUCKHUX U 3apYOEKHBIX YUCHBIX-(DU3UKOB B PA3BUTHE
HAyKW; TTOHUMaHHe (PU3UUYECKON CYIIHOCTH HAOJIOJAEMbIX SIBJICHUN MHKPOMHUPA,
MakpoMupa W MeramMupa; MOHMMaHHME POJIM AaCTPOHOMHH B MPAKTUUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa U JIalIbHEUIIIEM HAy4YHO-TEXHHUYECKOM Pa3BUTUU, POJIH
¢buszuku B GOpMUPOBAHUU Kpyro3opa U (PyHKIIMOHAIBHOW IPaMOTHOCTH YEJIOBEKA
JUISL pEIICHUs TPAaKTUYECKUX 3a/1ad4;

- c(hOpMHUpPOBAHHOCTH YMEHHMH pacrno3HaBaTh (U3UYECKHUE  SIBICHUSA
(mporiecchl) U OOBSICHATH MX HAa OCHOBE M3YYEHHBIX 3aKOHOB: PaBHOMEPHOE U
PAaBHOYCKOPEHHOE TMPSIMOJUHEHHOE JBUWIXKEHHE, CBOOOJHOE TMAaJeHHE Tell,
JBIDKEHUE 110 OKPY)KHOCTH, WHEpLHUs, B3aUMOJEHCTBUE TeJ, KoJieOaTeIbHOe
JBI)KCHHUE, PE30HAHC, BOJHOBOE JBMKeHUE; MU dy3usi, OPOYHOBCKOE NBUKEHUE,
CTpOEHHUE XKHUJKOCTEH M TBEPIbIX TeJ, U3MEHEHHE OO0bema Tell MPU HarpeBaHHUH
(oXJMaxxaeHun), TEIUIOBOE paBHOBECHE, HWCIApEHUE, KOHJCHCAIMs, IUIaBJICHUE,
KpUCTAJUTIA3AalMsA, KUIICHUE, BJIAXKHOCTh BO3/yXa, CBSI3b CPEAHEN KHUHETUYECKOU
OSHEPTrUM TEIUIOBOTO JBIKEHHS MOJIEKYJ C aOCONIOTHOM TeMmIepaTypoi,
MOBBIIIIEHUE JJABJICHUSI Ta3a MIPU €ro HarpeBaHUM B 3aKPHITOM COCYIE, CBSI3b MEXKTY
napaMeTpaMM  COCTOSIHHMS Ta3a B H3OMpolleccax;  JJIEKTpU3alus  Tell,
B3aMMO/ICHCTBUE 3apsiOoB, HArpeBaHWE MPOBOJHMKA C TOKOM, B3aWMOJICUCTBHUE
MarHuToOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJNS HA
MPOBOJAHUK C TOKOM M JBIDKYIIUNUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE pPACHpOCTpAaHEHUE CBETa, OTpPa)K€HUE, MpeTOMIICHUE,
uHTepdepeHus, audpakuus W MOJSpU3alMs CBETa, JUCIEPCUS  CBETA;
doTornexTpudeckuii 3G HEKT, CBETOBOE JaBlieHHWE, BOZHUKHOBEHHUE JIMHEWYATOTO
CIIEKTpa aTOMa BOJIOPO/Ia, €CTECTBEHHAS! U UCKYCCTBEHHAsI paJIMOAKTUBHOCTD;

- BJIQJICHUE  OCHOBOMOJIATAIONIUMHU  (U3HYECKUMHU  TIOHATHSIMU |
BETMYMHAMH, XaPAKTEPUIYIONUMU (U3MUECKHE TMPOIECChl (CBA3AaHHBIMU C
MEXaHMYECKUM  JBWKEHHEM,  B3aUMOJCHCTBHEM  TEJl,  MEXaHUYECKUMU
KOJICOAHWSIMU W BOJIHAMU, AaTOMHO-MOJICKYJIIPHBIM CTPOCHHEM BEIECTBA,
TEIUIOBBIMU TIPOIIECCAMM; DJICKTPUUECKUM U MAarHUTHBIM TOJISIMH, SJIEKTPUUECKUM
TOKOM, JJEKTPOMArHUTHBIMU  KOJICOAHUSIMU UM BOJHAMH;  ONTHYECKUMU
SBJICHUSIMU; KBAHTOBBIMM SIBJICHUSIMH, CTPOCHHMEM aToMa M aTOMHOTO s/pa,
PaAMOAKTUBHOCTBIO);  BJIAQJICHHME  OCHOBOIOJIATAIOMIMMHU  ACTPOHOMUYECKUMU
MOHATUSIMU, TIO3BOJISIIOIIMMHU XapaKTepU30BaTh MPOIECChl, MPOUCXOMSIINE Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEXTaJaKTUUECKOM cpejie; ABUKEHUE HEOECHBIX
TEJ1, SBOJIIOLIMIO 3B€3]1 U BceneHHol;



— BJIaJICHUE 3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSIMH (3aKOH BCEMUPHOTO
tssrotenus, I, II m III 3akonbl HproTOHA, 3aKOH COXpaHEHUsS MEXaHUYECKOU
SHEPIuM, 3aKOH COXPAHCHUS UMIYJIbCA, MPUHIUI CYNEPHO3ULIMU CUJI, TPUHIUIL
PABHOINPABHOCTH HMHEPIMAIBHBIX CHUCTEM OTCUETA; MOJEKYJISIPHO-KUHETUYECKYIO
TEOPUI0 CTPOCHUS BELIECTBA, T'a30BbIE€ 3aKOHBI, MEPBBIM 3aKOH TEPMOJAUHAMUKHU;
3aKOH COXpaHEHUsl BJIEKTPUUYECKOro 3apsaa, 3akoH Kymona, 3akon Oma s
ydacTKa Lemnu, 3akoH OMa [l MOJHOW 3JEKTPUYECKO 1enu, 3akoH Jlxoyns -
JleHua, 3aKOH AJIEKTPOMAarHUTHOM MHAYKUWHW, 3aKOH COXPAHEHHS SHEPrUH, 3aKOH
NPSIMOJIMHEWHOTO PACIPOCTPAHEHUS] CBETA, 3aKOH OTPaXEHUs CBETa, 3aKOH
MIPEJIOMIICHUS] CBETA; 3aKOH COXPAHEHUS DYHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA,
3aKOH COXPAHEHMS JIEKTPUUYECKOIO 3apsiia, 3aKOH COXPAHEHUsI MacCOBOTO YHCIIA,
nocTynaTel bopa, 3aKOH pajMOAKTHUBHOTO pacraja); YBEPEHHOE HCIOJIb30BAaHUE
3aKOHOB M 3aKOHOMEPHOCTEH MPpH aHaln3e PU3NYECKUX SBIICHUN U MIPOLIECCOB;

— YMEHUE YUYUTHIBATh TPAHUIBI TMPUMEHEHUS M3YYCHHBIX (PU3UYECKUX
MoOJiesIel: MaTepuaabHas TOYKa, HHEpIMaibHasl CUCTEMa OTCUeTa, WJCalbHbIN Ta3;
MOJIEJIA CTPOCHUS Ta30B, JKUAKOCTEHM M TBEPJIBIX TEJ, TOUCUHBIN SJICKTPUUECKUN
3apsifi, A/IepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO sIipa MPU PElICHUU
dbuznyeckux 3aaad;

— BJIaJICHUE OCHOBHBIMU METOJaMU HAy4YHOTO MO3HAHUs, UCIOJIb3YEMBIMU B
¢dbu3uKe: MPOBOJUTH MPSMbIE W KOCBEHHBIE HM3MEpPEHUS] (PUBMUECKUX BEIUYUH,
BBIOMpAsi ONTUMAJIBHBIM CIIOCO0 W3MEPEHHs] U WCIONb3YS HM3BECTHBIC METOJIbI
OLICHKM TMIOTPELIHOCTEN W3MEPEHUH, IPOBOJAUTH HCCIIEIOBAHUE 3aBUCUMOCTEN
bu3MYecCKuX BEIWYMH C UCIHOJIb30BAHUEM TMPSIMBIX H3MEPEHHUH, OOBSICHATH
MOJIYYCHHBIC PE3YJIbTaThl, UCIONB3Ys (HPU3UUECKUE TEOPHH, 3aKOHBI U TOHATHS, U
JienaTh BBIBOJIBI; COOJIONATh TMpaBuja O€30MacHOro Tpylda IpU TPOBEICHUU
UCCJICIOBAHUM B paMKaxX y4yeOHOTO JKCIEPUMEHTa M y4eOHO-UCCIIEeI0BaATEeIhCKON
JEATCIBHOCTH C HUCIOJb30BaHUEM HHU(GPOBBIX HM3MEPUTEIBbHBIX YCTPOWUCTB H
7a00paToOpHOTO 000pYyAOBaHUS;, CPOPMUPOBAHHOCTH MPEACTABICHUNH O METO/aX
MOJTYYEHUsI HAyYHbIX aCTPOHOMHYECKUX 3HAHUH;

- c(hOpMHUPOBAHHOCTH YMEHHMS PEIIaTh PACUETHBIC 3aJ]a4u C SIBHO 3aJaHHOMU
(bu3nYeCKO MOJICINbIO, UCTIONB3Ys (PU3UUECKUEe 3aKOHBI U MPHUHIIUIBI, HA OCHOBE
aHaiM3a ycJIOBUA 3a/1a4d BHIOMPATHh (PU3NYECKYIO MOJENb, BHIACIATh (PU3UUECKUE
BEJIMYMHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PEelIeHUs], MPOBOJUTh PacueThl U
OIICHUBATh PEATLHOCTH MOJYYEHHOTO 3HA4YEHUS (U3UUECKOW BEIWYUHBI, PEIIaTh
KAueCTBEHHbIC 3aJ]au, BBICTpauMBasi JIOTMUYECKH HENPOTUBOPEUMBYIO IIETIOUYKY
pacCy>XKJIeHUH C OTMOpPOM Ha M3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU M (HU3UYECKUE
SABJICHUS;

- c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJYyYEHHBIE 3HAHUSA IS
OOBSICHEHUS YCJIOBHM TPOTEKaHWS (PU3NYECKHX SBJICHUW B TMPUPONE W IS
NPUHATUSL TPAKTUYECKUX PEIIEHUH B MOBCEAHEBHOM KU3HMU I OOecredeHus
0e30macHOCTH TIpu  OOpalieHud C OBITOBBIMH NPUOOpaMU W TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUsS 3/I0POBbsI U COOJIOJIEHUS HOPM HKOJOTHYECKOTO
MOBEJCHUSI B OKpYyXarolled cpeje; MOHMMaHUE HEOOXOAMMOCTU NPUMEHEHHUS
JOCTHKEHUM (PU3MKHU U TEXHOJIOTHH JIJIs1 pallMOHATILHOTO TPUPOI0IIOIb30BAHUS;
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- c(hOPMUPOBAHHOCTh ~ COOCTBEHHOM TO3UIMM 1O  OTHOILIEHUIO K
buszndeckoil wWHPOpPMANIUU, TOJIYyYaeMOW W3 pPa3HbIX HWCTOYHHKOB, YMCHHM
WCIIOJIB30BaTh NU(POBBIE  TEXHOJOTUW JUIsl TIOWCKA, CTPYKTYPHUPOBAHMUS,
WHTEPIPETALUNA U TIPEICTABICHHS YICOHON U HAyYHO-TIOMYJSIPHOW WH(MOPMAITUH;
pa3BUTHE YMEHUN KPUTHUECKOTO aHAJIN3a MOTy4aeMoil HHGOpMaIIHH;

— OBJAJICHUE YMEHUSMHU pabOTaTh B TPYIIIE C BBINIOJHECHUEM pPa3IUYHBIX
COIIMAJTIBLHBIX POJICH, IUIAHUPOBATH PaOOTY TPYMIbI, PALIMOHAIBHO pPAaCHpPEaeIisiTh
JEATEIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJCKBAaTHO OIICHUBATh BKJIAJ
KQKJIOTO U3 YYaCTHUKOB TPYIIIbI B PEIICHUE paCCMAaTPUBAEMON TPOOIIEMBI.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUILIMHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

Bup y4eOHoii padoThl O0beM yacoB
MakcuMasibHasi yueOHasi HArpy3Ka 156
Oo0s13aTe/IbHAS aYAUTOPHAA y4eOHAs HArPY3Ka (BCero) 156
B TOM YMCJIE:

JICKIITMOHHBIC 3aHATHS 126
MPAKTHYECKUE 3aHSATHUS 30

na60paToprle 3aHATHA -

CamocrosiTesibHast padora (camocrosiTeJibHAsi padora u -
HHIMBUIYAJIBLHBIN NIP0EKT) 00y4aronierocs (Bcero)

B TOM YHCJIC.

I/IHIII/IBHIIyaJII)HBIﬁ ITPOCKT -

HpOMC}KYTO‘IHaSI aTTcCcranusa B (1)0pMe DK3aMeHa




2.2. TemaTH4ecKHii IIAH U COAEPKAHNE Y4eOHOM TN CHUIIUHbI

HaumMmenoBanue
pas3iesioB H TeEM

Coaep:xxanue yueOHOro MaTepuaJjia, JadopaTopHbie M NPAKTHYECKHE
3aHATHS, CAMOCTOSATEJIbHAA PadoTa 00y4AKIIHXCS

Oo0beMm
4acoB

YpoBeHnnb
0CBOEHMS

Beenenue.

Ponb u mecTo nucuumiuael B yuebHoM nporecce. Llenu u 3agaun kypca. CTpykTypa
mucuIInHbL. TpeGoBaHus, peIbsBIseMble K 00YJarOIUMCs, MTPH OCBOCHUH JUCIHILIHHBL
EcrecTBeHHOHAYYHBIH METO/I TO3HAHMSI, €T0 BO3MOKHOCTH M T'PAaHHIIBI IPUMEHUMOCTH. Pob
HKCHEPUMEHTA ¥ TEOPUH B IIPOLECCE MO3HAHUS MPUPOJIbl. DBOJIOLUS OCHOBHBIX (PM3MUECKUX
teopuii. OCHOBHBIE 3JIEMEHTHI (PU3MYECKON KapTHHBI MHpA.

Pa3zpea 1.
MexaHnuka.

34

Tema 1.1.
OcHOBBI
KHHEMATHKH.

Conep:xanue yueOHOro MaTepuaJia

3anaun kuHeMaTUKU. [[OHATHE MEXaHUYECKOTO JBUKEHHUSI, CHCTEMBI OTCUeTa (KOOPIUHATHI,
TEJIO0 OTCYeTa, pa3Ho00Opa3ue cucteM KoopAuHaT). [IoHsATHE MOCTYNaTeNbHOIO ABUKEHHUS.
XapakTepuCTUKN MEXAHUYECKOTO JIBH)KEHUS: IEPEMEILICHHE, TPAEKTOPUS, IyTh, CKOPOCTb,
yckopeHue. CKaJIIpHbIE U BEKTOPHBIE BEIMYUHBI. OTHOCUTEIFHOCTh MEXaHUYECKOTO
JIBUKCHHSL.

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE. Y PABHEHUE PABHOMEPHOIO MTPSMOJIMHENHOTO
nBkeHus. [ papuueckoe onrcanne paBHOMEPHOTO MPSIMOJIMHEHHOTO IBHKEHUS. AHAIN3
rpadukoB U ypaBHeHUH aBrkeHus. CoctaBiieHne rpaduKoB U YpaBHEHHM JTBUKEHHUSI.

PaBHOYCKOpEHHOE NPAMOIIMHENHOE JBUKEHUE. Y PAaBHEHUE PABHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO IBMKEHUSI. MTHOBEHHASI M CPEHSSL CKOPOCTh. [ 'paduyeckoe onrcanme

PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBUKEHUSA. AHAIN3 IPaUKOB M YPAaBHEHUN JBHKEHHUS.

Cocrapnenue rpadMKOB U YpaBHEHHH IBH)KEHUSI.

JIBm>keHue Ten B moiie Tshkectu 3emiu. CBoOoHOE aieHne. JprkeHue Tena OpomeHHOro
BEPTUKAIBHO BBEPX, ABMKCHHUE TeJla OPOIIEHHOTO BEPTUKAJIILHO BHU3, IBIDKCHHE TEJa
OpOIIIEHHOTO TOPU30HTAIBHO. balmiucTHYeCKOe IBIKEHUE.

JIBrokenue Ten B moJie TsxecTu 3emun. CBoOogHOE masieHue. JIBukeHne Tena OpomeHHOro
BepTI/IKaJII:HO BBer, JBUXCHHUC TECJIa 6p0H_IeHHOF0 BCpTI/IKaJII:HO BHU3, IBMOKCHUC TCJIa
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OpOLICHHOTO TOPU30HTANIBHO. banmucTuyeckoe ABHKEHHE.

HpaKTI/I‘ICCKOC 3ansaTe Ne 1, Fpa(l)I/I‘IeCKOG OIMMCAHNEC MCXaHNYCCKOI'O ABHXKCHMUA.

Tema 1.2.

OcHOBBI JUHAMHUKH.

Conep:xanue yueOHOro MaTepuaJia

OcHoBHas 3aaya tuHaMuku. B3aumopeiicreue ten. Cuna. Ilepsblii 3akon HeroToHa. Bropoii
3ak0oH HeroTona. [Ipunnun cynepnosunuu cui. Tpetuid 3akoH HeroToHA.

Cutel I'paBUTALlUN. 3aKoH BCGMI/IpHOFO tarorenns. Hesecomocts. Cuia Tspkectn.

Cuna ynpyroctu. [lpupona cun ynpyroctu. edhopmarus. Bunst nepopmanyn. 3akon ['yka.
Cuna tpenus. [Ipupona cui tpeHus. TpeHue nokosi, CKOJIbXKEHUs, KaUeHUsl.

Tema 1.3.
3aKoHbI
Conep:xanue yueOHOro MaTepuasa
COXpaHeHMH B
MeXaHMKe.
[TonsiTHe MMITyNbca Tesla. 3aKOH COXPAaHEHUs UMITYJIbca. PeakTHBHOE IBUKEHHE.
Pabota. MomHocTs. DHeprus. 3akoH coxpaHenusi sHepruu. KI1/1 MexaHu3MoB.
Tema 1.4.
Mexannyeckue
Conep:xanue yueOHOro MaTepuaJa
KoJIeOaHus U
BOJIHBI.

KoneobarensHoe nemxkenne. Konedbauus. Y cia10BUsI BOSHUKHOBEHUA KoeOauuii. Bumsl
kosebanuii. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOATEILHOTO IBIKEHUS: aMILUTUTY 1a, TIEPUO/I,
JacToTa, cMenieHue, ¢asza. [[apMoHndyeckre KoeOanus. Y paBHEHUE TAPMOHUYECKUX
kosnebanuit. ['paduueckoe mpeacTaBieHne TaApMOHUUYECKUX KoNlebanuii. ["apMoHndeckue
KoJieOaHus B IPUPOJIE.

Martemaruueckuid, Qpu3ndecKuil, npyXKMHHBIA MassTHUKUA. COOCTBEHHAs 4acTOTa U MEPHOJ]
KoseOanuit MmasTHUKA. [IpeBpaliieHue sHepruy Npu rapMOHMYECKUX KosieOaHusX. SBieHne
pe3oHanca.

Mexanunueckue BoaHbL. Buabl BonH. [{nuHa BosHbl. CKOPOCTh paclipoCTPaHEHUS BOJIHBI.
3ByKoBbI€ BOJIHBI. [Ipuposa 3Byka. CKOPOCTh 3BYKOBBIX BOJIH. 3aBUCUMOCTh CKOPOCTH 3BYKa
OT INIOTHOCTH CpeAbl U TeMIIEpaTypbl. XapaKTEPUCTUKU 3ByKa: TPOMKOCTb, BEICOTA U UX CBA3b
C aMIUTMTYJI0M ¥ 9acTOTOM 3BYKOBOM BOJIHEL. [1lym. MHbpa- u yapTpa3ByK.
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[Tpaktuyeckoe 3ansTue Ne 2. V3ydeHue 3aBUCUMOCTH MEPHO/Ia KOJICOAHNUI MaTeMaTu4eCcKOro

MasiTHUKA OT JUIMHBI HUTU U ONIpeieNICHUE YCKOPEHHUs CBOOOIHOIO MaJACHHUS. 2
Tema 1.5.
JIeMEHThbI
MexaHuku TBepaoro | Coaep:xanue y4eOHOro MmarepuaJia
Teaa, JKHIAKOCTH B 2
rasa.

Bunet paBHoBecust TBepaoro tena. Llentp Tsxectu. 3akon [Tackans. 3akon Apxumena.

YpaBHeHue bepHymn.
Tema 1.6.
DJIeMeHTbI
cIHemuaJILHOI Conep:xanue yueOHOro MaTepuaJia
TeopuH 4
OTHOCHUTEJIbHOCTH.

WNHBapnaHTHOCTH MOy ISl CKOPOCTH cBeTa B BakyyMme. [locTynarsl DiiHmTelHa.

[TpeoOpa3oBanus JlopeHua.

PensTUBUCTCKUI 3aKOH CIIOKEHUSI CKOPOCTEN. DHEPIHUs TOKOSI.
Paznea 2.
Mouexkyasipaas 20
¢pusuka u
TEePMOJIMHAMMKA.
Tema 2.1.
OcHoBbBI
MOJIEKYJISIPHO-

. Conep:xanue yueOHOro MaTepuaJa

KHHETHYECKOH
TEOPHUH CTPOEHUA
BeleCTBA. 12

ATOMHO-MOJIEKYJISIPHOE CTPOEHHE BelecTBa. Mcropus aroMucTHYecKkux yueHuil. OCHOBHBIE
nonoxkennss MKT. HabmioieHus ¥ OIBITHI, TOATBEPKIAIOIINE aTOMHO-MOJICKYIISIPHOE
cTpoeHue BemecTBa: nuddy3us, OpoyHoBCKoe ABMKEeHNE. CHITBI MEXXMOJIEKYIISIPHOTO
nencrteusd. Tennosoe nBukeHue. Macca u pazMepbl MoJieKyil. [NIOTHOCTh BEIIECTB.

Kunernueckasi 1 moTeHIMabHas YHeprusi MoJieky. [loHsTue o Temnepatype U BHyTpeHHEH
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sHepruu tena. AdcomotHas Temneparypa. [loustue abcomorHoro Hys. OObsiICHEHHUE
arperaTHbhIX COCTOSIHUH BEIECTBAa HA OCHOBE aTOMHO-MOJICKYJISIPHBIX MPEIICTABICHHA.

Monens uneansbHoro rasa. Jlasienue rasa. CBsi3b JaBJI€HUs ra3a co CpeiHel KNHETUYECKON
SHEpPrueil MOJEeKYyJ U TeMIiepaTypoil. YpaBHEHHE COCTOSIHHSI MICAIbHOTO Ta3a.

OObenuHEeHHBIN Ta30BbIH 3aK0H. M3omnponecchl. ['paduyeckoe mpencTaBiIeHNe H30MPOIIECCOB.

MO,I[CJ'IL CTPOCHUA KUIAKOCTH. HOBerHOCTHOG HaTspbkeHue. Cuna IMOBCPXHOCTHOI'O
HaTshkenus. CmauuBanne. MEHNCK. KaHI/IJIJIﬂpHI)IG SBJICHU.

[lepexox BemecTBa M3 )KUIKOTO COCTOSIHUS B Ta3000pazHoe u o0paTtHo. [TapooOpa3oBanue u
koHaeHcanus. Mcnapenne. Kunenue. 3aBHCHMOCT TeMIIEpaTypbl KHIICHHUS KUIKOCTH OT
BHEIIIHETO JIaBJIcHUs. HachlllieHHbIC M HEHACBIIICHHBIC Mapbl. BiaxxHoCTh BO3/ayXa.

Mogaenb cTpoeHus TBEpAbIX TeIl. BUIbI KpUCTAINIMYECKUX CTPYKTYp. Meraunyeckas
KpHUCTaJUIM4ecKas penierka. AMop(QHbIe BelecTBa 1 KUAKHE KpUCTabl. TernoBoe
pacuiMpenye TBepabixX Teil. 1lnaBnenye u KpucTaju3anus.

[TpakTryeckoe 3anstue Ne 3. OmnpeneneHue MIOTHOCTH TBEPABIX Tell.

2
[Tpaktuueckoe 3ansitue Ne 4. OnpeneneHue yiedbHON TEMIIOEMKOCTH TBEPIOTO Tea. 2
Tema 2.2.
OcHoBBI Coaepixanue yueOHOIro MaTepuasa
TEePMOAUHAMMKH.
Tennoo6men. Buipl TennoodmMeHa. 3aKOH COXpaHEHUsSI U IPEBPAILICHUS SHEPTUU B
MEXaHMYECKUX M TETUIOBBIX Mpolieccax. BHyTpeHHss sHeprus ra3a. Padora raza. [lepssiii
3aKOH TEPMOJMHAMUKH. 4
Tennossie agBuratenu. KIIJ[ rennoBeix neurateneil. neanpHas teroBas MamuHa. [{ukin
Kapno. /IBurarens BHyTpeHHErO Cropanus. TenaoBble JBUTATENN U OXPAaHA OKPYKAKOLIEH
cpenbl. HeBO3MOXHOCTH CO3aHus BEUHBIX ABUraTeneit 1 u 2 pona.
Pazpea 3.
DJIeKTPUYECTBO U 88
MAarHeTH3M.
Tema 3.1. Conep:xkaHue yueOHOr0o MaTepuasia
OcHoBBI
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IJICKTPOCTATUKMH.

DIIeKTpu3anus Teil. DIEKTpUYecKuil 3apsa. Buasl anektpuyeckoro 3apsna. Hocurenu
ANEKTPUYECKOTO 3apsA1a. DIEMEHTapHbIN 3JIEKTPUUECKUN 3aps/l. 3aKOH COXpaHEHUS 3apsiia.
3akoH Kynona. /[usnekTpuyeckass IpOHUIIAEMOCTh CPeibl. DJIIEKTPOCKOI. DJIEKTPOMETP.

Onekrpudeckoe none. ['papuueckoe n300paKeHUE AEKTPUIESCKUX Tosel. HanpsbkeHHOCTh
JIeKTprUYecKoro nojsi. OHOPOJIHOE U HEOHOPOIHOE DIIEKTPUUYECKOE TOJIE.

[ToTennmaneHas sHeprus 3apsiaa. [loTennuan. DKBUNOTEHIIMAIBHBIE TOBEPXHOCTH.
Hampsixenue.

Pabota cui anekrpocrarndeckoro noist. CBsi3b MKy HaPSHKEHHOCTBIO TTOJIS U
HanpsKEHUEM.

Bunpl iuanektpukoB. [IpoBOHHUK M JUAJICKTPUK B JIEKTPUUYESCKOM TTOJIE.
DNeKTpOCTaTUYECKasl 3allHUTA.

OnextpoeMkocTh. Konnencaropsl. [Ipuniun ycrpoiictBa. Buasl konaencatopoB. barapeu
KOHJICHCATOPOB.

Tema 3.2.
3aKkoHbI Coaep:xanue yueOHOro MaTepuasa
NOCTOSIHHOI'0 TOKA.

DnexTpuuecKuil TOK. Y CIOBHS CYIIECTBOBaHUS 3JIEKTpHUUecKoro Toka. Hampasienue Toka.
Cuna Toka. Hanpsixenue. [locTosiHHBIN 351eKTpUUecKuil TOK. J{elicTBHS MOCTOSHHOTO
ANEKTPUIECKOTO ToKa. COMPOTHUBIICHHUE MTPOBOIHUKA. 3aBUCUMOCTh COITPOTHBIICHUS
METAJUINYECKOTO NMMPOBOJHUKA OT pOJIa BEIIECTBA, TEMIIEPATYPHI U JTUHEUHBIX Pa3MEPOB.
CBepXIpOBOANMOCTS.

3akon Oma ais yyacTka nenu. BonpT-aMnepTHas XapakTepUCTHKa METAJIJIOB.
ITocnenoBarenbHOE U NapajliesIbHOE coeAMHeHue poBoAHUKOB. IIpaBuia Kupxroga.

Hcrounuku Toka. BHemHnii n BHyTpeHHMH ydacTok nenu. 9/C u BHyTpeHHee
CONPOTHUBIICHNE UCTOYHMKA TOKA. baTapen NCTOYHMKOB TOKa. 3akoH OMa Juisl MOJIHOM LEeTH.

PaGota u momrHOCTh TOKa. TernoBoe qeiCTBUE dMEKTPHUUecKOoro Toka. 3akoH [xoyns-JleHma.
KonndecTBO TEMIOTHI, BHIIETIEMOE IPOBOJIHUKAMU MTPHU MOCIEA0BATEIBHOM U MapaJuIeIbHOM
coenunennu. Kopotkoe 3ambikanne. KoHTakTHas pa3HOCTh MOTEHIIMAIOB.
Tepmonnexktpoasmwxkymas cuia. Asnenne lleapThe. Tepmonapsl.

[TpakTrueckoe 3ansTue Ne 5. PacueT ayiekTpudeckux neneu (MHIMBUIYIbHBIC 3a/IaHHS).
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[TpakTnueckoe 3ansatue Ne 6. OmnpenencHue yIeaIbpHOr0 CONPOTHUBICHHS TPOBOIHHKA.

[TpakTuueckoe 3ausarue Ne 7. OmpeneneHue IEKTPOEMKOCTH KOHACHCATOPA.

[TpakTnueckoe 3ansatue Ne 8. M3ydyeHne 3aK0OHOB MOCTOSHHOTO TOKA AJIsI TOCIIEA0BATEIIHHOTO
COCJIMHEHMS TOTpeduTenei u 3akoHa OMa 1Sl IOJTHOM 1T .

[Tpaktuyeckoe 3anstue Ne 9. M3ydeHne 3aKOHOB IOCTOSIHHOTO TOKA IS HApaIIIeIbHOTO
COEIMHEHUS! MOTpeduTeneH.

[Ipaktuueckoe 3anarue Ne 10. Onpenenenue 3/1C u BHyTpEeHHETO CONPOTUBICHUS HCTOUYHUKA
TOKa.

HpaKTI/I‘leCKOC 3ansaTue Ne 11, HccnenoBanue 3aBUCMMOCTH MOIITHOCTH JIaMITbl HaKaJIMBaHHUS
OT HAITPAXKCHU.

Tema 3.3.

DJIeKTPUYeCKHU
Coaep:xanue yueOHOro MaTepuaJia

TOK B

NMOJIYNPOBOHUKAX.
[TonynpoBoauuku. CoOCTBEHHASI MPOBOUMOCTD OTYNPOBOIHUKOB. [IpuMecHas
MIPOBOIUMOCTH MPOBOJTHUKOB. BUIBI MPpUMECHON TPOBOIUMOCTH. DIEKTPOHHO-TBIPOYHBIN
nepexo. [lonynpoBogHukoBbiii Auoa. BonsT-amnepHas XxapakTepucTuka
MOJTYITPOBOJTHUKOBOTO 1M0J1a. [10TyIIpOBOTHUKOBBIE DJIEMEHTHI.
[IpakTuueckoe 3anarue Ne 12. VccnegoBaHue BONbT-aMIIEPHON XapaKTEPUCTUKH
MOJTYITPOBOJTHUKOBOTO JHO/IA.

Tema 3.4

dJleKTPUYeCKuil
Conep:xkanue y4eOHOIro MaTepuaa

TOK B ra3ax u

KHIKOCTSIX.

Nonuzanus rasa. Buael nonnsanuu. DI€KTPOHHASA U MOHHAs IPOBOAMMOCTH ra3a. Bonbt-
aMIlepHasl XapaKTEepHUCTHUKA ra3a. Bupl ra30BbIX pa3psaoB. DIEKTPUUYECKUI TOK B BaKyyMe.
TepmoanexkTponHas smuccus. BakyyMHbIN o, BosbT-amrepHas XapakTepucTuka
BAaKYyMHOI'O JHOJA.

DNEeKTPOIUTHI. DIEKTPOIUTHYECKas Tuccoruanus. CBoOOIHbIE HOCUTEIH IEKTPHUECKOTO
3apsjia B 3JEKTposuTax. Dnekrponns. [IpuHnun qeicTBus XMMHYECKUX HCTOYHUKOB TOKA.
[IpuMeHEeHNE AIEKTPOIN3a B IPOMBIIIIEHHOCTH.
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Tema 3.5.
MarsuTHoe 1moJie.

Conep:xkanue y4eOHOIro MaTepuaa

Marnutnoe none. [locrosinubie MaruuThl. MarautHas uHaykus. OnpeaesieHue HarpaBieHus
JUHUI MarHUTHOM MHAYKUIUU. ['padudeckoe n300pakeHrne MarHUTHOTO ToJsl. MarHuTHOE
110JI€ IPSIMOJIMHEWHOT O IIPOBOIHMKA, KPYTOBOI'O TOKa U cosieHouAa. OHOPOJHOE MarHUTHOE
ToJie.

Cuna Jlopenua. BzaumopeiicTBue napajjieibHbIX TOKOB. HanmpspkeHHOCTh MATHUTHOTO TTOJTSL.
MarnuTtHas npoHuaeMocTs. MaruutHas noctossuHas. Cuna Ammnepa. Pabota npu
NMEPCMCIICHU N MPOBOJHHUKA C TOKOM B MAIrHUTHOM IT0JIC. MarauTHBIN IIOTOK.

MarnuTtHble CBOHCTBA BEIECTB: (peppo — aua - U mapaMarHeTUku. DIeKTpoMarHuTsl. Pabota u
YCTPOMCTBO AJICKTPOU3MEPHUTEIBHBIX PHOOPOB. MarHuTHOE 1moJie 3eMITd, €ro 3Ha4eHUE B
YKUBOH TIpHpojie. MarHuTHbIe OypH.

Tema 3.6.

JuexkTpomaruuTHasi | Coxep:kanue y4e0HOro MaTepuajia

HHAYKIHS.
ABnenue anexkTpoMaruuTHON MHAYKIMU. OnbiTel @apanes. BuxpeBoe anekTpuueckoe mosie.
OJ1C nnaykuuu. ITpasuiio Jlenna. MHaAyKTMBHOCTE. BUXpEBBIE TOKH.
SABnenue camouHaykiuu. 9J1C caMOMHAYKIIHH.

Tema 3.7.

IlepeMeHHBIH TOK.

Conep:xaHue y4eOHOro MaTepuaJia

[Tepemennsbiii Tok. [IpuHIMI nericTBUs daeKTporeseparopa. MisMeHeHus cuisl TOKa,
Hanpspkenus 1 DJ]C B 1ienu nepeMeHHoro Toka. ['paduyeckoe mpencTaBlIeHHe MPOIECCOB B
LIETIH TEPEMEHHOT0 TOKA. AMIUTUTY/IHBIE U IEUCTBYIOIINE 3HAYEHUS CUIIbI TOKA U
HaIpsDKEHUs. AHAJIU3 U TOCTPOEHUE TPaPUKOB MEPEMEHHOTO TOKA.

NHIyKTUBHOCTh U €MKOCTb B II€MIM IEPEMEHHOTO TOKa. AKTUBHOE U PEAKTUBHOE
conpotubiieHne. KonebareapHbIil KOHTYP. DIEKTPUICCKUN PE3OHAHC.

Tpancdopmaropsl. MHayKIIMOHHBIE reHepaTopbl. [Ipon3BOICTBO AIEKTPHUECKON IHEPTUH.

[TpakTnueckoe 3anaTue Ne 13. AnanuTrdeckoe U rpaduaecKoe MpeIcTaBICHUE MPOIIECCOB B
LIEU IEPEMEHHOIO TOKA.

Tema 3.8.
DJIEKTPOMATHUTHBI

Conep:kanue y4eOHOro MaTepuaa
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€ KoJIeOaHud "

BOJIHBI.
[IpeBpamieHue sHEPrUU B 3aMKHYTOM KOJIEOATEILHOM KOHTYpE. DIEKTPOMArHUTHOE 10JIE U
JJIEKTPOMAarHuTHeIE BOJIHBL. CKOPOCTH 2JIEKTPOMArHUTHBIX BOJIH. MICTOpHS OTKpBITHA
3JIEKTPOMArHUTHBIX BOJIH. MHOT00Opa3ue CBOMCTB AJIEKTPOMArHUTHBIX BOJH. [IprHIUTIBI
PasMOCBA3H U TEIECBUICHUS.

Tema 3.9.

9J1eMeHTBI ONTHKH.
Caer Kak
3JIEKTPOMATHUTHAs
BOJIHA.

Conep:xanue yueOHOro MaTepuaJia

Cger. Ilpupona cBeta. KopnyckymnsipHO-BOTHOBOMN Jyainn3M. DBOIIOLHS TOPUIA O IPUPOE
cBeTa. CKOpOCTh CBETA B BaKyyM€ U JPYTux cpefax. OnbIThI 110 ONPEAETICHUIO CKOPOCTH
CBETA.

BonHoBbIe cBolicTBa cBeTa. 3aKOHBI OTPAXKEHUSI U TPETTOMIIEHUS CBeTa. AOCOIOTHBIN 1
OTHOCHTEJIBHBIN MTOKa3aTenb npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpoxoxnenne
CBETAa Uepe3 IJIACTUHY U npu3My. Jlucnepcus cera. [{Bera tei.

WNnuTtepdepennus ceeta. UHTEepdepeniius B TOHKUX IUieHKax. HTepdepennus ceera B
npupoje u TexHuke. udpakius ceera. Cnekrpsl. CrekTpanbHblid aHanu3. [lonsgpuzamus
CBETOBBbIX BOJH. [IpuMeHeHNe NoIsIpOI0B.

HpaKTqucxoe 3ausaTHe Ne 14, OHpeI[eJ'IeHI/IC IMMOKa3aTeisd MPEJIOMJICHU A CTCKJIA.

[Tpaktrueckoe 3anstue Ne 15. OmnpeneneHue JIMHBI BOJIHBI C TOMOIIBIO TU(PPAKITMOHHOM
PELIETKHU.

Pazpea 4.
9JIeMEeHThI
KBAHTOBOH (U3HUKH.

Tema 4.1.
OCHOBBI KBAHTOBOI
TEOPHUH.

Conep:kanue y4eOHOIro MaTepuaa

[TonsTe o kBaHTOBOM Teopuu cBeta. ['unoresa [lnanka. Kanter u poronsl. [TocTossHHAS
wianka. KBaHToBbIe CBOHCTBA n3nydeHus. JlaBiaeHue cBeToBbIX Jydeid. OnbiThl Jlebenena
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I1.H. TeruioBoe U XUMHUYECKOE TEUCTBUE CBETA

doroanexrpudeckuit 3hdext. Buasr pororddexra. O0bsicHenue hoTodrPdexra Ha OCHOBE 4
KBaHTOBOH Teopun. DorosnemeHTsl. oToconporusienus. Mcnons3oBanue pororddexra B
HayKe U TEXHUKE.
Tema 4.2. Ctpoenne
ATOMA. Conep:xanue yueOHOro MaTepuaJia
[Imanerapnas Moaenbs aroMa U Moziesib bopa. M3nydeHue u noriomeHnue SHepruu aToMaMH.
Jlromunecuenuus. Jlasepst. [IpuHiun nercTBus u yctpoictso. Buasl nazepos. 4
CrtpoeHue aTOMHOTO siipa. SIaepHble CUiibl. DHEPTUs CBSI3U aTOMHBIX siep. PainoakTUBHOCTD.
AnepHsle peakuuu. fnepHas sHEpreTuka. PaaroakTMBHbBIE U31y4eHUs U UX BO3JICUCTBUE HA
YKUBbIE OpraHu3Mbl. TepMosIepHBbIi CUHTES.
Pasnea 5.
Ctpoenue 4
Bcenennoi.
Tema 5.1.
3Be3nnble cucrembl | CogepskaHue y4eOHOIro MaTepuaa
u 'anakTuku.
Conneunas cucrema. CoctaB ConmHeuHol cucteMbl. OCHOBHBIE CBEJIEHHS 00 00bEeKTax 2
Conneunoii cuctembl. OOpazoBaHuE MJIAHETAPHBIX CUCTEM.
[Tonstue Nanaktuku. OOBEKTHI TamakTUKU MiteuHslii myTh. CrieKTpaibHbIE KJIacChl 3BE3/I.
OoJronust 3Be371. Co3Be3ans. Kapra 3Be3aH0T0 HEdA.
Tema 5.2.
JBoomst «Paz6eranue ramaktuky». Dpdext ormrepa. I:IOHHTI/IC 0 TeOpuH OOJBIIIOTO B3PHIBA. 2
N Bo3MoHbIE clieHapHuu 3BOIIONMN BeeneHHoil.
Bcesiennoii.
JK3aMeH
Bcero 156
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3 YCJIOBUS PEAJIM3AIIAY YUYEBHOM JJUCIHUATLIIMHBI

3.1. TpeOoBaHMsI K MATEPHAIBbHO - TEXHUYECKOMY 00ecnevdeHn 0

JlucuuniauHa peanusyercsl B yueOHOM KaOuHeTe (PU3UKH.

OcHarenue yueOHOTo KaOuHeTa:

Cnennanu3upoBaHHas MeOEIb.

Texuuueckue cpeacTsa 00ydeHUs: MyJIbTUMEAUNHBINA TPOSKTOP, KOMITBIOTEP.

O6opynoBanue mabopatopud U pabouux MecT JabopaTOpUU: aMIepPMETP
7a0b0paTOpHBI, Bechl y4dyeOHBbIE, BOJBTMETP JTa0OPATOPHBIN, KOJIOPUMETP,
KOMIUIEKT UHCTPYMEHTOB, JabopatopHblil Habop "MccnenoBanue", nabopaTopHbIi
HA00p «DJNEKTPUUYECTBO», MUJUIMAMIIEPMETP, MOJENb 3JIEKTPOJABHUraTess, Habop
[0 DJIEKTPOJIU3y, HAcoC BAaKyyMHBIH, MOPTpeTbl (PU3MKOB, mnpudop AJs
JEMOHCTPALIMM  3aBUCUMOCTH  CONPOTUBJIEHUS  METaUIOB, MNpubop A
JEMOHCTpauuK IpaBwia JIeHna, CHEeKTpOCKOI, 3IEKTPOCKOI, aMmIepMeTp 86A,
BonpT™MeTp B7-21 50223, BompTmeTp M-381, BobtmeTp M-491, BonbT™MeTp M-
491, Beimpsmutens BYII-2, BoiipsMuTens 1/POBOAHUKOBBIN, renepaTop 1'3-111
26918, mudpakumoHHas pelIeTKa, HCTOYHUK IUTaHUSA, KOMIUIEKT KapTOYeK
"OnekTpuuecTBO", KOMIUIEKT MO (POTOAP(DEKTY, KOMIUIEKT TaOIMI] "KBaHTOBAs
buzuka", komruiekT Tabuui "MounekymnspHas pusuka", komriekt Tadnui "OnTrka
crierr Teopus”, KoMruiekT Tabauil "TepmoauHaMuka, KoMriekT Tadumi "dusnka
aTOMHOTO sjipa", KOMIUICKT TaOmui "DJIEKTpOoauHAMHKA', KOMIUICKT TaOIHI
"DnekTpocTaTuka', JTIOMUHECIIEHTHAs JIaMIla, MallliHa 3JIEKTpodOopHas, MOJIENb
KPUCTAJUIMYECKON pEeIIeTKH, Ha0Oop JMH3 M 3€pKajl, PEeryjsTop HampsKeHus,
pEeoxXopl, TeyecKor, TpaHchopMaTop Ha MaHenu, TpaHchopmaTop pa3OOPHBIA,
yCTaHOBKA YJbTPa3ByKOBas, IIaiida ONTHYECKas, IITATUB JAOOPATOPHBIN, LIUT
pacnpenenuTeNbHbIA, 3JIEKTPOMETP, KOMIUIEKT MYJbTUMEIUA MPE3CHTALNMH,
noA0OpKa BUEO3aMUCEN JEMOHCTPAIMOHHBIX (PU3MUYECKUX IKCTIEPUMEHTOB.

Harnsinaeie mocoous.

3.2. YuyeOHO-MeTOANYECKOE O0ecredyeHre TUCIMIIHHBI

OCHOBHBIC HCTOYHUKHA

1. KacessnoB B.A. ®usuka. 10 ki.: YueOHUK a1 0011e00pa3oBaTeIbHBIX
y4eOHbIX 3aBeaeHui. — M., 2020.
2. KacesroB B.A. ®uszuka. 11 ki1.: YueOHuk mis oOrieoOpa3oBaTeIbHBIX

yueOHbIX 3aBefeHuit. — M., 2020.
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JlonoJHUTeIbHbIE HCTOYHUKHU

Juist 00y4yarommxcs:

1. l'eapenmreiin JI1.O., Juk FO.1. ®usuka. Yueonnk misa 10 xir. — M., 2020.

2. I'eapgenmreiin J1.O. uk FO.U. ®uzuka. Yuebnuk misg 11 k1. — M., 2020.

3. IpomoB C.B. Owusuka: Mexanuka. Teopus OTHOCHUTEIBHOCTH.
OnextponuHamuka: YueOHuk mist 10 k1. oOmeo0pa3oBaTeNbHBIX YUPEKICHUNA, —
M., 2001.

4. I'pomoB C.B. ®wusumka: Ontuka. Temnosele sBieHus. CTpoeHHE U
cBOICTBa BemecTBa: YueOHuk /st 11 k1. 0011eo0pa3oBaTebHbIX YUPEKICHUN. —
M., 2001.

5. Amutpuena B.®. 3agaun no pusuke: yued. mocodue. — M., 2003.

6. ImutpueBa B.®. dusuka: yueonuk. — M., 2003.

7. ®upcoB A.B. ®usuka 115 npodeccuii U CeuuasbHOCTEN TEXHUYECKOTO
U €CTECTBEHHO - HAyYHOTO Nnpoduiien: yueOHUK ISl CTYACHTOB YUPEKICHUM Cpel.
[Tpod. Ob6pazoBanus / A.B. ®upcos; nmox pea. T.U. Tpodumooii. — 2-e usn., crep.
— M., U3narenbckuii ieHTp «Akagemusi», 2017 r.

8. ®upcos A.B., TpopumoBa T.M. Duszuka nmns mnpodeccuit u
CIEIUAIBHOCTEN TEXHUYECKOTO M €CTECTBEHHO - Hay4yHOro mpodueit: COopHUK
3amad. — M., U3narensckuii neHTp «Akaaemus», 2017 r.

9. Tpopumosa T.U., dupcor A.B. ®uszuka: CnpaBounuk. — M.,
N3natensckuil neHTp «Akagemusi», 2017 r.

10. Camoiinenko II.M., Ceprees A.B. COopHHK 3amad W BOIPOCHI TIO
¢uzuke: yued. mocodue. — M., 2003.

11. Cawmoiinenko IL.M., Ceprees A.B. ®uszuka (myisI HETEXHUYECKHUX

crenuranbHocTel): yueonuk. — M., 2003.

s mpenogaBaTeJiei:
1. I'pomos C.B. llaponosa H.B. ®usuka, 10—11: Kaura nus yuurens. —
M., 2004.
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2. Kabapaun O.0., OpyoB B.A. DkcniepuMeHTaIbHbIE 3aaHus M0 (PU3HUKe.
9—11 xmaccel: ydyeOHOE TmocoOue Il ydamuxcs o0I11eo0pa3oBaTeIbHBIX
yupexaenuil. — M., 2001.

3. KacesnoB B.A. Meroauueckue peKOMEHAAIIMM IO MCIOJIb30BAaHUIO
yueOHukoB B.A. KacesHoBa «®usuka. 10 iy, «®Pusuka. 11 ki.» npu uydeHun
¢dbuzukn Ha 6a30BOM U podUILHOM ypoBHE. — M., 2006.

4. KacpsnoB B.A. ®usuka. 10, 11 kiu. Temarmyeckoe U NOYpOYHOE
mianupoBanue. — M., 2002.

5. JlabkoBckuiéi B.b. 220 3amay mo ¢usuke ¢ pelIleHUsAMH: KHUTA IS
yuamuxcst 10—11 k1. 061eo6pazoBaTebHbIX YupexaeHuid. — M., 2006.

6. ®enepanbHbIi KOMIIOHEHT TOCYJapCTBEHHOTO CTaHJapTa OOIIero

oOpazoBanus / MunuctepctBo odpazoBanus PD. — M., 2004.

Ilepeyenbs UHTEpHET-pEcypcoB
1. https//fiz.1september.ru (yueOHO-MeTOIMYECKAs Ta3eTa « DUUKAY).
www.n-t.ru/nl/fz (HoGeneBckue naypearsl 1o Gusuke).
www.nuclphys.sinp.msu.ru (Anepnas pusuka B UnTepHETE).

www.college.ru/fizika (ITonrotoBka k EI'9).

o ~ w D

www.kvant.mccme.ru (Hay4yHO-TIONYJISIPHBIN (PU3UKO-MaTEMaTHYECKUI
xKypHan «KBant»).
6. Www. Yyos. ru/natural-sciences/html (ecTecTBEHHO-HAYYHBIH XKYPHAI JJIsI

Mononexu «IlyTe B HAyKy»).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCUMUIIIAHBI

KoHTponb ¥ oOlLieHKa pe3yibTaTOB OCBOECHMSI YYEOHOH JUCLMILIMHBI
OCYILECTBJISIETCA IPENoAaBarelieM B IPOLIECCE NPOBEACHUA IPAKTUYECKUX
3aHATUH, a TaKKe B pE3yJbTaTe BBINOJIHEHUS OOYYaIOIIMMHUCA 3aJaHdud IO
PELIEHHUIO 3a/1a4.

Pesynbpratel 00ydeHHMsI pPACKpPBIBAIOTCA Yepe3 MPEAMETHBIE pe3yJbTaThl

ocBoeHus yueoHou aucturiuael [171.03 dusuka.

Pe3ysibTaThl 00yuyeHus (0CBOEHHbIE DopMbI U METOAbI KOHTPOJISI M
YMeHHsl, YCBOCHHbIC 3HAHMS) OLICHKH Pe3yJIbTATOB 00y4eHUsI

B pesynbTaTe OCBOCHUS TUCLUIIIMHBL y 00Y4aOIINXCs Texkyumii KOHTPOJIb:

JIOTKHBI GBITH CHOPMHPOBAHBL: Habmromenne ©  OlEHKA MPAKTHYECKUX
- IPEACTAaBICHUSI O poOJIM M MecTe (U3UKH U
pabor.

a4CTPOHOMMUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpa, O

cucteMooOpasyomeii  ponu  (GU3MKM B Pa3sBUTUH Halnronenne ® OUEHKA  BBIIOJIHEHHS
€CTCCTBCHHBIX HayK, TEXHUKHM U  COBPEMCHHBIX 3aJ]aHUi 10 PEIICHUIO 3a/1a4.

TEXHOJIOTHH, O BKJIAJe POCCHICKMX M 3apyOexHbIX

y‘{CHLIX-(I)I/BI/IKOB B PpasBUTHUC HAyKH; I[IOHUMAHUC HpOMe)KyTO‘lHaﬂ aTTeCcTALMA:

¢usnyeckoil  cymHOCTH — HaOMIOJAaeMbIX  SIBICHUH
. OI_ICHKa OTBCTOB Ha 3K3aMCHAIITMOHHBIC
MHUKPOMHUPA, MAKPOMHPA U MEraMupa; MOHUMaHUE POJIU

aCTPOHOMHHM B MPAKTHYECKOW jesTensHocTH uenopeka | BONPOCHL
W JaTbHEWIIeM HayYHO-TEXHUYECKOM PA3BUTHH, POJH
¢buznkn B (dbopmMupoBaHUU Kpyrosopa u
(yHKIIMOHATBHOM IPAMOTHOCTH YEJIOBEKA JJIS PEIICHUS
MPaKTUYECKUX 3a]1a4;

- YMEHHS pemaTh pacueTHbIe 3aJadyd C SBHO
3aJlaHHOU (u3nueckoit MOJIEIIbIO, UCIIOJIb3YS
¢u3ngeckre 3aKOHBI U MPUHIUIBI, HA OCHOBE aHAIN3a
YCIOBHS 3aJa4dl  BBIOUpATh (DU3UYECKYI MOJIECIb,
BBIICNATh  (D)U3WYECKHE BEIMYUMHBI ¥ (POPMYIIBL,
HEOOXOIUMBIC JIUISl €€ PEIICHHS, TIPOBOIUTh PACUYCTHI U
OLICHMBATh  PEAILHOCTh  IOJNyYCHHOTO  3HAYCHUS
(u3NYecKOil BEIIMYUHBL, pelIaTh KAYCCTBCHHBIC 3a/1a4H,
BBICTpaMBasi JIOTHYECKH HEIPOTHBOPEYHBYIO IEHOYKY
paccyXJIeHU ¢ Omopod Ha U3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (hU3NIECKHE SIBICHNUS;

- yMEHHS TPUMEHSTh IOJyYSHHbIE 3HAHUS IS
OOBSICHEHHSI ~ YCJIOBHH  NPOTEKaHWS  (PU3HUECKUX
SIBJICHUI B NPUPOJIE W JUIsl TPHHSATHS MPAKTHUECKHX
pelieHnii B TIOBCEIHEBHOUW >KM3HHM JUISI OOECTIeYeHHS
Oe3omacHOCTH  NpU  OOpameHHH C  OBITOBBIMHU
npubopaMu M TEXHHYCCKHMMH  YCTPOWCTBAMH,
COXpaHEHMs  310pOBbS M  COOJIIOJICHHS  HOPM
9KOJIOTMYECKOTO MOBEJCHHS B OKpY’KaloLlel cpexe;
MOHUMaHHUE HEOOXOAUMOCTH IPUMCHCHUS JOCTIIKCHHN
Gbu3MKK W TEXHOJOTHH Ui PaAlMOHAIBHOIO
TIPUPOAOTIOIH30BAHUS;

-COOCTBEHHAs TO3WIUS MO  OTHOMICHHIO K
(usnueckoil MHPOpPMAIMKU, TOAYy4aeMOW W3 Pa3HbBIX

21



HUCTOYHHUKOB, yMCHI/Iﬁ HCIIOJIb30BATh IlI/I(i)pOBLIG

TEXHOJOTMM Ui TIOMCKa,  CTPYKTYPUPOBaHWUS,
MHTEPIIPETALUK U TPEICTABICHU Y4eOHOW W Hay4HO-
MONYJIAPHOM ~ MH(pOpPMALMK;  pa3BUTHE  yMEHHH

KPUTHYCCKOTO aHaJIM3a MojydacMoil nHpOopMaIiu;

-yMeHHS pPaboTaTh B TPYIMIE C BBINOJIHCHHEM
Pa3NUYHBIX CONMANBHBIX POJIEH, TUIAHUPOBATH PAbOTY
TPYIIIEL, PAIlOHAIBFHO PACIPEACTATh NEATCIFHOCTh B
HECTAaHIAPTHBIX CHUTYyalWsAX, aJCeKBaTHO OIICHMBATH
BKJIaJ KaXKIOTO W3 YYAaCTHHKOB TPYIIBI B pPEIICHHE
paccMaTpuBaeMoi IPOOIIEMBI.

B pesympTate OCBOSHHS IWCIMIDIMHBI OOYYarOIIUiiCS
JIOJIKEH:

- yMETh  PAacClO3HaBaTh  (PU3UUCCKUC  SIBICHHS
(poriecchl) M OOBACHATH HX HAa OCHOBE HM3YYCHHBIX
3aKOHOB: paBHOMEpPHOE u PaBHOYCKOpPEHHOE
MPSIMOJIMHEHHOE JIBUKCHUE, CBOOOIHOC TAJCHHE TeI,
JIBUKEHHE MO0 OKPYKHOCTH, MHEPIIUs, B3aUMOICHCTBHE
TeN, KoyieOaTelnbHOE IBMKCHUE, PE30HAHC, BOJHOBOE
nBkenue; aupdysus, OpOyHOBCKOE JIBIDKEHHUE,
CTPOCHHE OKHIKOCTEH W TBEPABIX TEJ, W3MCHCHHE
o0BeMa Tel MpH HAarpeBaHUU (OXJIAXKICHUH), TEIUIOBOE
paBHOBecHe, WCIApeHHe, KOHACHCANHUs, IUIaBICHUE,
KpUCTAITU3AIMs], KUTIEHUE, BIAXXHOCTh BO3/lyXa, CBSI3b
CcpeaHeill KHHETUYECKOW AHEPTUM TEIJIOBOTO JBUKEHUS
MOJICKYJT C aOCOJIOTHON TeMIlepaTypoi, MOBBILIICHUE
JaBJCHUsI Ta3a MpU €ro HarpeBaHHM B 3aKPHITOM
cocyzie, CBSI3b MEX]y MapaMeTpamMH COCTOSHHS ra3a B
M30MpoIeccax; JJEKTpU3alus Tell, B3aUMOJEHCTBHE
3aps/oB,  HarpeBaHWE  IPOBOJHHKA C  TOKOM,
B3aUMO/ICHCTBHE MarHuTOB, AJIEKTPOMarHUTHAS
WHIYKIWS, JEHCTBUE MAarHUTHOTO TOJS Ha MPOBOTHIK
C TOKOM W MABIDKYIIWHCS 3apsl, DJICKTPOMarHUTHBIC
KoJIeOaHuUs u BOJTHEL, MIPSIMOJIMHEHHOE
pacrpoCcTpaHeHHE CBETa, OTPaKCHHE, IPEIOMIICHHUE,
uHTepdepeHnus, AUGpaKIus W TMOMIPHU3ALUA CBETa,
jqucniepcust  cBera;  (orodnexTpuueckuid  3h ek,
CBETOBOE JABJICHWE, BO3HUKHOBEHHE JIMHEHUYATOTO
CIIEKTpa  aroMa  BOJOpPOJAA,  €CTECTBEHHAass M|
WCKYCCTBEHHAs paJOAKTUBHOCTb;

- BIQJICTh  OCHOBOIIOJIATAIOIINMHU  (PH3HUUCCKUMHU
MNOHATUSIMM M BEJIMYMHAMH,  XapaKTePU3YIOLIUMH
(hm3nveckre TPOIECcChl (CBSI3aHHBIMU C MEXaHUYECKUM
JIBUYKEHUEM, B3aUMOJCHCTBUEM TeJ, MEXaHUYECKUMU
KOJICOAHUSMH H BOJIHAMH, aTOMHO-MOJCKYJISIPHBIM
CTPOEHUEM  BEIIECTBA, TEIUIOBBIMU  IPOLECCAMU;
ANEKTPUIECKUM u MAarHUTHBIM MOJISIMH,
ANEKTPUIECKUM TOKOM, AJIEKTPOMArHUTHBIMH
KOoJIeOaHUSMHA M BOJIHAMU; OTNITHYECKUMU SIBICHUSIMU;
KBaHTOBBIMH  SIBJICHHSIMU, CTPOSHHEM aroMa W
aTOMHOTO  siJpa, PaJUOAKTHBHOCTBIO);  BIIJICHHE
OCHOBOTIOJIATAIOTIIUMHU ACTPOHOMHUYECKUMU
MOHSITUSIMH, [1O03BOJISIIOIIIUMHU XapaKTepu30BaTh
MIPOLIECCHI, MPOUCXOJAIINE Ha 3Be3daX, B 3BE3JHBIX
CUCTeMaX, B MEXKIaJIaKTUYECKON cpeze; JBUKEHHE
HEOCCHBIX TEJI, SBOJIIOLIUIO 3Be3]1 1 BeeneHHOM;

- BIAJIETh ~ 3aKOHOMEPHOCTSIMH,  3aKOHaMH U
TeopusiMu (3akoH BcemupHoro Ttsarorenus, [, 11 u III
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHMs MEXaHMYECKOU
SHEPTUH, 3aKOH COXPAaHEHUS WMITYJIbCa, MPUHITHII
CYMEpPIO3UIINA  CHJI, TPHHIUN  PaBHOIPABHOCTH
WHEPIMATBHBIX  CHCTEM  OTCUETa;  MOJCKYJSIPHO-
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KUHETUYECKYI0 TEOPUIO CTPOEHHUs BELIECTBA, a30BbIE
3aKOHbI, TIE€PBBIM 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEeHHs SJEKTPUUECKOro 3apsina, 3akoH Kyiona,
3akoH OMa JJis ydacTka 1enu, 3akoH Oma s oJIHOM
3JIEKTpUYECKOW Lenu, 3akoH Jxoynsa - Jlenua, 3akoH
3JIEKTPOMAarHUTHOM MHAYKLUMH, 3aKOH COXpaHEHUs
9HEPrUH, 3aKOH IMPSMOJIUHEHHOTO pPacIpOCTpaHEHUS
CBETa, 3aKOH OTPAKEHMsI CBETA, 3aKOH TMPETIOMIICHUS
CBETa; 3aKOH COXpaHEHUsl SHEPTUH, 3aKOH COXPaHEHUs
HMMITYJIbCa, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsja,
3aKOH COXPAaHEHHUs] MacCOBOT'O YHCJIa, TOCTynaThl bopa,
3aKOH PaOAKTUBHOTO pacmana); YBEPEHHOE
WCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEW Ipu
aHanmu3e (PU3MYCCKUX SIBJICHUHN U TPOIIECCOB;

- yMETb  YUYWTHIBaTh  TPAHULBl  [PUMEHEHMUS
W3YUCHHBIX (PU3MUCCKUX MOJCJCH: MarepuaibHas
TOYKa, WMHEpLHUajbHas CHCTEMa OTCYETa, HUJcalbHbIN
ra3; MOJEIU CTPOEHHUs Ta30B, JKUJAKOCTEH M TBEPIbIX
TeJl, TOYCUHBIN JIEKTPUUECKUH 3apsijl, siepHas MOJCIb
aroMa, HYKJIOHHas MOJIeNlb aTOMHOTO sapa TIpH
pelreHny GU3NISCKUX 3a]1a9;

- BJaJITh ~ OCHOBHBIMH  METOJIaMH  HAy4HOT'O
MO3HAHUS, WCIONB3yeMBIMH B (DH3HKE: TPOBOIAMTH
OpssMbIe W KOCBCHHBIC H3MEPEHHUS  (PU3MUYCCKHX
BEJIMYHH, BEIOUpAsi ONTUMAIIbHBIN CIIOCO0 M3MEPEHHUS U
WCIIOJIb3YSl U3BECTHBIE METO/Ibl OLICHKU MOTrPEIIHOCTEN
W3MEPEHUH, NPOBOJUTH HCCIEIOBAHUE 3aBUCHUMOCTEH
(u3uueckux BEIMYMH C HCIHOJIB30BAHUEM MPSIMBIX
M3MepeHuil, OOBSICHATh TOJYYCHHBIE PE3YJbTAThI,
UCTIONB3Ysl (PU3NYECKUE TCOPHUH, 3aKOHBI W MOHATHS, U
JIeNaTh BBIBOJBI, COONIONATH TIpaBmia OE301TacHOTO
Tpyda 0OpH MNPOBEAECHUM HCCIENOBAaHUI B paMKax

y4eOHOTO AKCIICPUMCHTA u yaeOHo-
UCCIIeIOBATEIILCKOM JISSITEIbHOCTH € HCIOJIb30BAaHUEM
H(pPOBBIX H3MEPUTETBHBIX YCTPOICTB u

nabopatopHoro o0opynoBaHus; CHOPMHUPOBAHHOCTH
[PEJACTaBICHUM O METOJaxX IOJIY4YeHHMs HAay4HbIX
ACTPOHOMMUYECKUX 3HAHUM.
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