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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE CpEAHEro oO0mero ooOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE TMOJOXEHUH W TpeOOBaHMN K pe3ylbTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBarenbHON mporpammbl, npeacraBieHHbix B ®I'OC COO, a
TaKXke ¢ y4€ToM QenepanbHON pabouell mporpammsl BocnuTanus u Konnenuun
npenoaaBaHus yaeOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ Depepammu,  peaqn3yOIMHUX  OCHOBHBIE  00pa3oBaTEIbHBIC
IPOTPaMMBI.

[TporpamMma no ¢usuke onpenenser 00s13aTebHOE MPEIMETHOE COJEPKaHUE,
YCTaHABIMBAET PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3JieoB
yu4eOHOro mpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEW OOydJaromuxcs.
[TporpamMma no ¢u3uke Aa€T NpeAcTaBICHUE O LENAX, COACp)KAHUM, OOIIen
CTpareruu oOOy4yeHUus, BOCHUTAHMS M Pa3BUTUS OO0yYaroIIMXCS CpEeACTBAMHU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3ydenne kypca ¢Gu3MKH yriIyOJEHHOTO YpPOBHS TO3BOJISIET PEaTn30BaTh
3aau MPOPEeCCHOHATBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHM s
IPOSIBICHUS] CBOMX HHTEIJIEKTYyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KasKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAUMBI Uil MPOJOJDKEHHs 00pa3oBaHUS B
OpraHm3anysax MNpodecCHOHATBFHOTO 00pa3oBaHUS 1O Pa3IUMYHBIM  (PHU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHIEIIHATEHOCTSIM.

B mporpamme mno ¢Qusmke ompenensroTcs IMIIAHUPYEMBbIE PpEe3yNbTaThI
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHET0 OOIIEro 00pa3oBaHMs: JINYHOCTHBIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yrinyOsn€HHoM  ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKH TpeOOBaHMU K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYalolIuXCsl, OCBOMBIIHNX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpelnHero obmero oOpa3oBaHHUs Ha
yri1yOlE€HHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma 1o (pusmke BKIIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (GU3HKKM Ha YIIIyOJIEHHOM
YpPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI 110 T0j1aM 00yUeHUS;

coJiep;kaHue yueoHoro npeamera « Pu3nka» Mo rojgam o0yyeHusl.

[TporpaMMa mno ¢u3Mke HMeeT NPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHa YUUTENSIMHU (PU3HUKH JITIS1 COCTABJICHHS CBOMX Pab0YHX IPOrpamMMm.

[TporpamMma no ¢u3nKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATHBY YUUTENCH U
NPEIOCTaBIsAET BO3MOXKHOCTA IS peajH3alliil  Pa3IUYHbIX METOJUYECKHUX
NOJIXOJ0OB K MpenojaBaHUI0 (UM3MKKM Ha YIrJyOJEHHOM YpPOBHE IMpH YCJIOBHUHU
COXpaHEHHUs 00s3aTENbHOM YaCTH COAepKaHMsI Kypca.



dusuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPUPOABI, BBICTYNAsl B
KayecTBEe y4eOHOTo MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaromieM Mupe. LlIkonbHbIN Kype pusnku — cucreMoo0pa3yromuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DPM3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHWM, HM3y4aeMbIX XHUMHEH, OUOJOTHUEH,
dbusnyeckoir reorpaduet m actpoHomued. Vcmosib3oBaHME W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEpPreTuKkHu, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TIOJIy4YEHUsI HOBBIX MAaTE€pUaJIOB C 3aJaHHBIMM CBOWCTBaMHU. M3yuyeHune
(U3MKK BHOCUT OCHOBHOM BKJIad B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa 00ydaromierocs, B (popMHUpoOBaHUE YMEHUN NPUMEHSATh HAy4YHBIN
METO/]I IO3HAHUSI [P BBIITOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHoBY kypca (pusmnku Ha ypoBHE cpeHero o01ero oopa3oBaHusl MOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHUS.

Hoea wuenocmmnocmu. B COOTBETCTBUM C HEW KypC SBISETCSA JIOTMUECKU
3aBEpLIEHHBIM, OH COAEPKUT MaTepHuall U3 BCEX pa3/iesoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PUBUKH.

Hoea cenepanuzayuu. B cOOTBETCTBMM C HEW MaTepuasn Kypca (DU3UKH
o0beMHEH BOKPYr (u3mueckux Teopuid. Bemymmm B Kypce sABIseTcs
(opMUpOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YpOBHSIX MaTe€puH, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanus OpeAnosaracT HMCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYecKOd HayKH, OCMBICICHHE CBS3H Pa3BUTHS
¢u3uKkn Cc pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJOTMUYECKUMHU MTPOOIEMAMH.

Hoen npuxnaonoin nanpagrennocmu. Kypc pusuku yriayO0iaEHHOIO ypoBHS
IPEANOaraeT 3HakOMCTBO C HIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
NPUIOKEHUN W3YyYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha
ypOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea »3konozuzayuu peanusyercss TNOCPEACTBOM BBEICHUS DIIEMEHTOB
CONIEp)KaHUs, TOCBAMIEHHBIX JKOJIOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakXke 0O0CYXICHUs
npo6JieM pallMOHAIBHOTO MPUPOJONOIb30BAHUS U SKOJIOTMUECKON 0€30M1aCHOCTH.

OcBoeHue coaepkaHusi Mporpammsl M0 (GU3MKE JOHKHO ObITh MOCTPOECHO HA
OPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxona. s gpusuku peanuzanus 3THX
MPUHILIUAIIOB 0a3UPyeTCsl Ha MCIOIB30BAHUH CAMOCTOSITEILHOTO HKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTByIomIero ¢akropa ydebHoro mporecca. g yrayOiaéHHOTO
YPOBHSI — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHUYECKOTO 3KCIEPUMEHTA,



BKJIFOYAIOLIETO (PPOHTAJbHBIE YYEHUYECKHE OIbITHl IMPU H3YYEHHH HOBOIO
MaTepuana, 1aboparopHble paboThl U pabOThl NpakTUKyMa. [Ipy 3TOM BO3MOKHBI
IBa crocoba peanu3zauuyd (QU3MYECKOro TNpakTHUKyma. B mepBom ciydae
IPAaKTUKYM TpoBoauTcs nubo B korue 10 u 11 kmaccos, mubo mocie mepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 370
UHTETpanust paboT MpakTUKymMa B CUCTEMY Ja0OpaTOpHBIX paboT, KOTOpHIE
IPOBOASATCS B Ipoliecce M3ydyeHus pasnena (temsl). IIpu sToM mon paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOSATEIbHOE MCCIEI0BAaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIaroBO HHCTPYKLIHH.

B nporpamme mo (¢u3MKe cucTeMa YYEHHYECKOTO DKCIEpUMEHTa,
71a00paTOpHBIX pabOT M MpaKTUKyMa MpeJCTaBiIeHAa €IWHBIM IepeuyHeM. BriOop
TEMATUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIISETCA
y4acTHUKaMU 00pa30BaTeIHLHOTO MPOIEcca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMSI W OCHallleHus KabuHera ¢u3uku. [Ipm 3ToM oOecneuymBaercs
OBJIaJIcHUE OOYyYalOUMMHUCS YMEHUSIMM MPOBOJUTH NPsSMble U KOCBEHHBIC
U3MEPEHUs], UCCIIENOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH U IOCTAaHOBKY
OIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHWE YAENSETCS PEIICHUIO PACUETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM mns pacy€THBIX 3a7a4 MPUOPUTETOM SBISIOTCA 33Ja4M C SIBHO
3aJIaHHOM M HESIBHO 3aJJaHHOW (PU3MYECKOW MOJEJIbIO, MO3BOJISIOLUINE TPUMEHSTh
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfena Kypca, Tak U
UHTETPUPYS MPUMEHEHUE 3HAHUM U3 Pa3HBIX pa3aesoB. J[s KauecTBEHHBIX 3aad
OPUOPUTETOM SIBIISIIOTCSA 3aJaHusi Ha OOBACHEHWE/NpelCKa3aHhe MPOTEKaHUs
(u3NYeCcKUX SIBJIEHUN U MPOIECCOB B OKPYKAIOUIEH XKU3HH, TpeOyrole BbIOOpa
(duznyecKoil MoAeNnu AJis CUTYalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k MarepuaigbHO-
TEXHUYECKOMY OOCCIEUYCHHIO y4eOHOTO Tporecca Kypc (DU3uKH YriIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHETO O0IIEeTro 00pa30BaHUS TOJDKEH M3YYaThCs B YCIOBHUSIX
npeaMeTHoro kabunera. B kaOuHere GU3MKKA AOHKHO OBITH HEOOXOAMMOE
nabopatopHoe O0OpYJOBaHUE JJisi BBINOJIHEHMsI YKa3aHHBIX B Iporpamme IO
(¢u3MKe yYEeHUYECKHX OIBITOB, JAaO0OPATOPHBIX padOT M pabOT MpaKkTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pyI0BaHUE.

JlemoHCcTpanioHHOE  000pyZIOBaHHe (QOPMHUPYETCSI B COOTBETCTBHH C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTM U  0O0OecnedyMBaeT IOCTaHOBKY
NEPEYUCIIEHHbIX B NporpaMMe 1Mo (U3MKE KIIOUEBbIX JEMOHCTpalUuil is
UCCIICIOBAHMSI  W3yYaeMbIX SIBICHHA H  TPOIECCOB, OMIUPHUUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHHWE IS YYCHHUECKHX TMPAKTUYCCKUX padoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére



OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaThudeckue KOMIUIEKThI
71a00paTOpHOTO OOOPYAOBAHUS JIOJDKHBI OBITh IMOCTPOECHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
WU3MEPUTEIHLHBIX CHCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUHA.

OCHOBHBIMU IETISIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHUEe WHTEpeca M CTpEeMJICHUST OOydYarouuxcsi K HaydHOMY
W3YYECHHIO TPUPOIbI, pa3BUTHE HUX HMHTEJUIEKTyalbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJIe MO3HaHUS U (OPMHPOBAHUE
UCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIUM SBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa MU3yUYeHUs] OCHOB
CTpPOEHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUM O POJIM (PUBMKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE MPEACTaBICHUI 0 BO3MOXHBIX chepax Oynyiei
npodeCCUOHAIBHOW ~ JIESTEIBHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JanbHeneMy oOy4eHHUIO B 3TOM HaIlpaBJICHUH.

JlocTxeHre 3TUX Lened 00ecrneunBaeTcsl peuieHueM CIeAYIOUINX 3a1ad B
npouecce U3y4eHus Kypca GU3NKN Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus:

npuoOpeTeHrue CUCTEMBI 3HAHUI 00 O0mMX (PU3MUECKNX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (DHU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

dbopMHpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUECKUE 3HAHUS 1)1 O0BICHEHHUS
bu3nUecKkux SBICHUN B MPUPOJE W ISl TMPUHATHS MPAKTUYECKUX PEIICHUN B
MMOBCEHEBHOM JKU3HH;

OCBOGHHE CIOCOOOB pEHICHWS pPAa3NUYHBIX 3aJad C SBHO 3a/laHHOM
¢uznyeckoil MoJEeNbIO, 3a1ay, MOJAPa3yMEBAIOLIMX CAMOCTOSITEILHOE CO3/aHue
dbu3nueckoil MoOJenM, aJeKBATHOM YCIOBHUSIM 3aJadyd, B TOM YHCIE 3a/1ad
WHXEHEPHOI'0 XapaKkTepa;

MOHMMaHWEe (PU3UYECKUX OCHOB M TMPUHIIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPENY;

OBJIQZICHUE METOJAMHU CAMOCTOSITENIBHOTO IUIAHUPOBAHUS W MPOBEIACHUS
bu3MUeCKUX OKCMEPUMEHTOB, aHaldM3a W HHTEpIpeTaluu  uHOOpMaIuH,
onpeaeraeHus: JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTaTa;

CO3JaHUE YCJOBUHU IJs1 Pa3BUTHUA YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH;



pa3BuUTHE HHTEpeca K cepaM NMpoPecCHOHANbHON NeATEIbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.

B cootBerctBun ¢ TpedoBanuamu PI'OC COO yriayOn€HHBIN ypOBEHb
u3ydeHus yuyeOHoro mpenmera «®dusmka» Ha YpPOBHE CpEIHEro OOIIEero
oOpa3oBaHHusl BBIOMpAETCAd OOYYAOIIMMHUCA, IUTAHUPYIOMIMMU —MPOJOIHKEHHE
0o0pa30BaHMs M0 CHEUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOduIIs.

Ha uzyuenue gusuku (yrayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHET0 OOIIEro
obpazoBanms otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEEIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemerii B mporpamMMe mo (U3MKE TMepeueHb JaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JEJacT BBIOOP
poBeNeHHusT J1a0OpaToOpHBIX pPabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOCHHOCTEHN 00yJarOIINXCA.



COJEPXAHME OBYUYEHUA
10 KVIACC

Paznen 1. Hay4Hblii MeTOA NO3HAHUS IPUPOABI.

®dusuka — pyHnaMeHTanbHas Hayka o mpupoje. Hayunslii MeTo mo3HaHus u
METOJIbI UCCIEIOBAHUS (PU3NUYECKUX SBIICHUH.

DKCHEpUMEHT M TEOpHsl B Mpolecce Mo3HaHus npuponabl. Habmonenue u
IKCIIEPUMEHT B (hU3HKE.

CrocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBBIE W LU(POBBIE
U3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHwit  (QU3NYECKUX  BETUYMH  (a0CONIOTHAs W
OTHOCHUTEIIbHAsA).

MonennpoBanue (pU3MUECKUX SBJICHUM M MPOLECCOB (MaTepHalibHas TOYKa,
aOCONIIOTHO TBEPAOE TENO, HAEaJbHAs >KUJIKOCTb, WACAIBHBIA Ta3, TOYECYHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULBI €r0 MPUMEHUMOCTU. Dr3nueckas
TEOPHUSL.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

W3mepeHne cuiibl TOKa W HaIpsSOHKEHUS B LENM TOCTOSHHOIO TOKa IpHU
MIOMOIIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HakoMcTBO C LUppoBoi naboparopueit no ¢usuke. [Ipumepsl uzmepeHus
(u3NYECKUX BEIMYMH MPU MOMOIIY KOMIIBIOTEPHBIX TaTYMKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe aBumkeHHE. OTHOCHTEIBHOCTh MEXAaHWYECKOTO JBHKEHUS.
Cucrema oTcyéra.

[Tpsimast u oOpaTHast 3a1a4u MEXAHUKH.

Pannyc-BekTop MaTepHalbHOM TOYKH, €ro NPOEKIMHM Ha OCH CHCTEMBbI
KoopauHart. Tpaexkropus.

[Tepemerienne, CKOpOCTh (CpelHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) H
YCKOPEHUE MAaTE€pUAIBHOW TOYKH, MX MPOEKIHMH HAa OCU CHCTEMBl KOOPAMHAT.
CroxeHne nepeMele i U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBHKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTepUaIbHON TOYKMA OT BPEMEHU U HX
rpaduKu.

CBobogHOE majgeHue. YCKopeHue CBOOOAHOrO majeHus. J[BukeHue Tena,
OpOIIEHHOr0 MOJ YIJOM K TOPU30HTY. 3aBUCHUMOCTb KOOpPAMHAT, CKOPOCTH W
YCKOpPEHUSI MaTepuaIbHONH TOYKU OT BPEMEHH U UX TpauKy.



KpuBonuHeitHoe  nBukeHue. J[BUKEHHE  MAaTepUAIbHOW TOYKH IO
OKPY>KHOCTH. YTJoOBas M JIMHEWHass ckopocTh. llepuon u yacTtoTa oOpalleHus.
[lenTpocTpeMuTenbHoe (HOPMAIbHOE), KacaTelbHOE (TAaHTCHIUAIBLHOE) U MOJTHOE
YCKOPEHUE MaTEPUAIBHON TOUKH.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTHYECKHE IPOLECCHL: CIUIOMETP,
JBH)KCHUE CHApsANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE NEpeaayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mogenb cuctembl OTCUETA, WUIIOCTpAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBHOKCHUSL.

CriocoObl ucciieI0BaHUsl IBUKEHUM.

Nnnroctpanus npenebHOro Nepexoia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXaHNU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue nBukeHus Ttena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu Mpu ABUKEHUH IO OKPYKHOCTH.

[TpeoOpazoBaHue yTI0OBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUM, CKOPOCTEW JBUKEHHS OJHOTO U TOTO KE
T€Ja B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3yueHne HEPaBHOMEPHOTO ABMIKECHUS C LIEJbIO ONMpEeCHUs] MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHHU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBH>KCHUU.

W3mepenne  ycKOpeHHST ~ CBOOOJHOTO — TafcHUS  (PEKOMEHIOBAHO
UCITI0JIb30BaHUE IU(POBOIL TabopaTOpun ).

W3yyenue [ABMKEHHS Tena, OpOIIEHHOro Topu3oHTaldbHO. [IpoBepka
TUIOTE3bl O MPSMOM MPOMOPUUOHAIBHONW 3aBUCHMOCTH MEXKIY NAIbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTHIO TENA.

N3yuenne JIBHXKEHHUS Tejla MO OKPYXHOCTH C TOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojaa OOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumaneHble cucrtemsl otcu€ra. [IpuHumn
oTHocutenbHOCTH ["anmunes. HeunepuuanbHble cUCTEMBbI OTCU€Ta (OIpeAesieHUe,
IPUMEDHI).

Macca tena. Cuna. [IpuHUuMn cynepno3uuyu Cuil.

Bropoii 3akoH HproToHa 17151 MaTepruaabHON TOUKH.

Tpernii 3ak0oH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHBAJIEHTHOCTh TPAaBUTALMOHHOW H
WHEPTHON MACCBI.

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOTHOTO TAACHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO TUTAHETHI M OT Teorpaduueckoil mupoThl. J[BmkeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tenma. Bec Ttema, nBuxyierocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpEHUS CKOJIBKEHUS M CUJIA TPEHUSA
nokosi. Koaddunment tpenus. Cuna CONpOTHUBICHMS] TPU JBHKEHUM Tela B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHMUS.

Hasnenune. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHn4ecknue yCTpOWCTBA W TEXHOJOTHUYECKUE MPOLECCHI: MOIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HaGntonenue nBrkeHus TeN B MHEPLUUATBHBIX M HEMHEPIMAIbHBIX CHCTEMaxX
OTCYETA.

[IpyHIMI OTHOCHUTEIBHOCTH.

Kauenne aAByX UWIMHAPOB WM IIAPOB Pa3HOM MACChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIbHO HEMHEPLIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHUI  C
MPOM3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIINX B PE3YIbTATE B3aUMOICHUCTBUS TEIL.

MN3mepenue macce 1o B3auMOAECHCTBUIO.

HesecomocTs.

Bec tena npu yckOpeHHOM NTOABEME U TAJCHUM.

[{eHTpOOEKHBIC MEXAHU3MBI.

CpaBHeHUME CHIT TPEHUS MTOKOS, KAUEHUS U CKOJIbXKEHUS.

Yuenuueckuit s3xcnepumenm, nadopamopnuie padomul, npAKMuUKyMm.

W3mepenne paBHOJEHCTBYIOMIEH CUJT TIPU JABUKEHUU OpyCKa MO HAKIOHHON
TJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BPEMEHHM JIBIIKEHHUS Opycka II0
HAKJIOHHOM IUIOCKOCTHU Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacChl.



HccenenoBanre 3aBUCUMOCTH CUJI YIIPYIOCTH, BO3HUKAIOLIUX B NPYXKUHE U
pEe3nHOBOM 00paslie, OT ux aehopMaluu.

N3ydeHne NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON 4Yepes
JETKHIA OJIOK.

Nzmepenne koddduiimenta TpeHus: MO BEIUMYHUHE YTIIOBOTO KOdPQHIeHTa
3aBucumoctu F,(N).

HccnenoBanue nBHXEHUS OpycKa 1O HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUS TPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpoe Teno. IloctymarenbHoe M BpallaTteabHOE JIBUYKEHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaieHus. I[limedo cuibl.
CroxeHune CHil, TPUJIOKEHHBIX K TBEpAOMY Teny. LlenTp TsokxecTu Tena.

VY cioBus paBHOBECHUS TBEPAOTO TEIIA.

YcroliunBoe, HeycToUMBOE, 0€3pa3InIHOE PAaBHOBECHE.

TexHuyeckue yCTpPOWCTBA U TEXHOJOTMYECKHUE IPOLECCHI: KPOHIUTEHH,
CTPOUTEIIBHBIN KpaH, pelI€TdaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY ci10BUSL paBHOBECHSI.

Buns! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIUTENHOB U PACUYET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTU TBEPAOTO TENIA, UMEIOLIETO TUIOIAb OIIOPBI.

Tema 4. 3axonvt coxpaneHus é mexaHuxe.

NMnynec MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIBHBIX TOYEK. TeopeMa O IBHKEHNHN LIEHTPA Macc.

MMITyibC CHITBI M1 ©3MEHEHHE NMITYJIbCa TEJIA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBUKEHHUE.

MomMeHT umMmIynbca MarepuanbHOM Touku. [IpencraBneHue o cCoOXpaHEeHUU
MOMEHTA UMITYJIbCAa B IEHTPAJIBHBIX MOJIAX.

PabGora cuipl Ha MajaoM M Ha KOHEYHOM nepemernieHuu. ['paduueckoe
npecTaBiIeHUE padOThl CUIIBI.

MOIIHOCTH CHJIBI.

Kunernueckass 3Hepruss MarepuanbHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOYKH.



[loTeHUMaIbHBIE W HENOTEHUWAJbHbIE CWIIBL. [loTEeHUMalbHAs HHEPTHUs.
[ToTeHmmanbpHast 3HEprust yrnpyro nepopmupoBaHHOM MpykuHbl. [loTeHnManpHas
SHEPrusl Teja B OJHOPOJHOM TpaBUTAUMOHHOM moje. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE OJHOPOJHOIO mapa (BHyTpHU W BHE I1apa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpEThsi KOCMHYECKaAst CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOM
SHEPIUM CUCTEMBI T€Jl. 3AKOH COXPaHEHUSI MEXaHUUYECKOI YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHymnu [ WOCATBHOM XKUJIKOCTH KakK CIIECICTBHE 3aKOHA
COXpaHEHUsI MEXaHUYECKON SHEPTUU.

TexHuyeckue ycTpoMcTBa M TEXHOJIOTUYECKHUE MPOUECCHI: IBUKEHUE PAKET,
BOJAOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (GUTYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE ABUXKEHUE.

N3Mmepenre MOIHOCTH CHJIBI.

M3MeHeHne sHeprun Teja MPU COBEPIICHUN PadOTHI.

B3anmuble npeBpalieHuss KHHETUYECKOW W MOTEHIMAJIBHOM JHEPTUM IpHU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu Npu CBOOOAHOM NaICHUU.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

N3mepenne nMmyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH 3JIEKTPOMOOWISI U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanre COXpaHEHHs] UMITYJIbCA TPU YIIPYTOM B3aHMMOJIEHCTBHH.

N3mepeHne KHHETUYECKOI SHEPTUH Tella IO TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTCHIIMAIILHON YHEPTUU MPYKUHBI ¢ PabOTOM CHUITBI
TPEHUS.

Omnpenenenue pabOThl CWIIBI TPEHHUS TPHU ABMKCHUHM Tejla MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gu3suka u TepMOJIMHAMUKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUA MOJIEKYJIsIpHO-KuHeTnYeckor Tteopuun (MKT), ux
ombiTHOe oOocHoBanue. [uddysus. bpoyHoBckoe nBmwkeHue. XapaxTep
JNBUKEHUS M B3aUMOJECWCTBHUS 4YacTHUL[ BellecTBa. MOJEnu CTpOEHUs Ta30B,
KUIKOCTEN M TBEPABIX TE M OOBSICHEHUE CBOWCTB BEILIECTBA HA OCHOBE ATHX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u crnocoobl e€ u3mepenus. Illkana
temneparyp Llenscust.

Mopenps uaeanbHOTO ra3a B MOJIEKYJISIPHO-KMHETHYECKON TEOPHUH: YACTHILIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
Temneparypa (mkana temnepatyp KenbBuna). 3akon [lanpToHa. M30mpoiiecch B
UJealbHOM Ta3e C [OCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30oapa.

CBsi3b  MEXIy JaBICHUEM M CpeAHEH  KUHETUYECKOW  JHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JIBIXKEHUSI MOJIEKYJT HJIEAIbHOTO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIepaTypbl TEPMOJIMHAMUYECKOW CUCTEMBI CO CpeaHEN
KMHETUYECKOW YHEPTUEH MMOCTYIATEIbHOI0 TEIUIOBOIO ABUKEHUSI €€ YACTHLI.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMATEPUAJIOB.

Hemoncmpauuu.

Mopenu 1BUKEHUS YaCTUI BEIIECTBA.

Mopenb GpOyHOBCKOTO JIBUYKEHUS.

Buneopomnuk ¢ 3anuchio peanbHOro OPOYHOBCKOTO JIBUKECHHUS.

Huddys3ust KUIKOCTEH.

Mogens onsita IllTepHa.

[IpuTsKeHNE MOJIEKY!L.

Mogaenu KpUCTAINIMYECKUX PEIIETOK.

HaGntonenue u uccienoBanre n30MpoIeccoB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

Hccnenoanne rmponecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUA IIPHU
TEIJI000MEHE MEXIY Topsiueit U XOJI0HOM BOJIOMN.

N3ydyeHne H30TEpMHUECKOrO Ipolecca (PEeKOMEHIO0BAHO HCIIOJIb30BaHHE
1 poBoii 1abopaTtopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHS] COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOAMHAMMYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHHE napaMeTpshl. [lapameTrpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYCHUS BEIWMYWH, ONKMCBHIBAKOIINAX
€€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. (CamMONpOM3BOJBHAS — peElaKcanus
TEPMOJIMHAMHYECKONW CHCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mopenp uaeanpHOrO rasa B TEPMOJMHAMHMKE — CHUCTEMA YpPAaBHEHWI:
ypaBHeHue MenpaeneeBa—Kianepona n BbIpaXXEHHE Il BHYTPEHHEU JHEPIUM.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHUEHTpPALUs YacTHUL, BHICOKHE
TeMIIepaTypbl. BeipaxkeHue i1 BHYTPEHHEH SHEPIUU OJHOATOMHOIO MACAIBHOIO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TeEpMOJMHAMUKe. Boruncnenne paboTel 1o rpaguky
npolecca Ha pV-auarpamme.

Temonepenaua  kak  cnoco®d  M3MEHEHUS  BHYTPEHHEH  Hepruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekius,
TEIUIONIPOBOAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. Temnmo€éMKOCTh Tenma. YaenbHas W MOJIPHAS
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUe Maiiepa. YaenpHas TeEIUIOTa CTrOpPaHMs
tornuBa. Pacuér KonuuecTBa TemjuoThl Ipu Teruionepenade. I[lonstue 00
annabaTHOM IpoLecCe.

[lepBblli 3aKOH TepMOAMHAMHUKK. BHyTpeHHsAss odHeprus. KosmuecTtso
TEIJIOTBI W paboTa Kak  Mepbl W3MEHEHUsT  BHYTPEHHEH  SHEpPIruu
TEPMOJIMHAMHYECKOW CHCTEMBI.

Bropoil 3akoH TEpMOAMHAMUKHM [UIsl PABHOBECHBIX IIPOLIECCOB: YEpeE3
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOIUT
CIMHCTBEHHAS aanadara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKHM JUIA  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOKHO NEpeaTh TEIUIOTY OT 0oJiee X0IO0JHOro Teja K 0oyiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumocTs NpupOAHBIX TPOLIECCOB.

[Tpunnune! neictus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

OKOJIOTMYECKHUE ACIIEKThI MCIIOJI30BAaHUS TEIUIOBBIX ABUTaTenel. TeruioBoe
3arpsi3HEHUE OKPYKArOLIEH CpeJibl.

TexHUu4ecKue yCTpONCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: XOJIOAWIBHUK,
KOHAMIIMOHED, IW3ENbHBIM M KapOIOpaTOpHBIA [BUTATENM, MapoBas TypOWHA,
NOJIy4YEHUE CBEPXHU3KUX TEMIEPATYp, YTHIM3AUUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HAcOCa, YTUIIM3ALUsl OMOOPraHMYECKOIr0 TOIIMBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

M3menenue Temneparypsl pu aanadaTuyecKoM pacIIMpEeHUH.

Bo3nymHoe orauso.

CpaBHEHHE yACIBHBIX TEINIOEMKOCTEN BEIIECTB.



CriocoObl U3BMEHEHHS] BHYTPEHHEH SHEPTHH.

HccnenoBanue annabaTHOTO Ipoliecca.

KomMmnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaKMUKyM.

N3Mepenue yaeapHOoN TENI0EMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Ipoliecca.

N3ydyeHne B3aMMOCBSI3M DHEPTUHU MEXMOJIEKYJISIPHOTO B3aMMOAEHUCTBUS U
TEMIEPATYPhl KUTICHUS HKUTKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u kKoHAeHcanus. lcmapeHue W KureHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllieHHble W HEHAChIIEHHbIE Mmapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W JABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, NX HE3aBUCUMOCTD
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphbl KUTIEHUSI OT JaBJICHUS
B KUJIKOCTH.

BnaxxnocTh Bo3ayxa. AGCOIIOTHASI M1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucraminueckue u aMmop@Hbie Tena. AHU30TPONUS CBOICTB
kpuctaioB. [lnaBneHne wm Kpucraumzanus. YaenbHas TEIUIOTA IUIABJICHHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux negopmaiui.

TennoBoe pacmmpeHue XKUIKOCTEH M TBEPABIX Tel, 00BEMHOE W JIMHEHHOE
pacmmpeHre. AHTaPMOHHU3M TEIUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MIPHYHUHA
TEIJIOBOTO pacUIUpEeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue sHEpTUM B (Pa30BbIX MEPEX0IaX.

YpaBHeHue TerIoBoro OanaHca.

[ToBepxaocTHOE HaTsHKeHHE. KO3 (UIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsipasie siBnenus. J(aBieHue noa MCKpPUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyecknue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TennoBoe pacmpeHue.

CBoiICTBa HACBHILLIEHHBIX TAPOB.

Kunienune. Kunenue npu noHM>XEHHOM TABJICHHM.

N3Mepenune Cuiibl MOBEPXHOCTHOTO HATSXKEHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Mopenn HEHBIOTOHOBCKOM JKHUJIKOCTH.

CriocoObl M3MepeHrs BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJIEHUS KPUCTALINYECKOTO BEIIECTBA.

Buner nedopmanuii.

HaGnronenue manbix gegopmMariuid.

Yuenuueckuit s3xcnepumenm, nadopamopnuvie padomul, npAKMuUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX ITAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/JyXa M OIIEHKAa Macchl MapoB B
IIOMEIIICHNH.

N3mepenne ko3 duiimenTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOnra.

WccnenoBanue 3aBUCHUMOCTH  jAeopMali pPEe3UHOBOro oOpasuma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. diaekTpoauHaMuKA.

Tema 1. dnekmpuueckoe noJe.

OnekTpu3anms Teln W €€ MpOsABICHUA. DJIEKTpUYEeCKHd 3apsa. [Ba Bupaa
ANEKTPUUYECKUX 3apsAaoB. [IpOBOOHWKHM, NHMAIIEKTPUKH U MOJYIPOBOIHUKH.
DJIEeMEHTapHBIM 3JIEKTPUYECKUN 3apsii. 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DIIeKTpUYECKOE ose. Ero AeNCTBUE HA DIIEKTPUUYECKUE 3aPsiJIbI.

Hamnpsbkénnocts  anextpuueckoro  mons.  [IpoOueiit  3apsin.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs1. OJHOPOIHOE MIEKTPUUECKOE TTOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IMMOJA. Pa3sHOCTh MOTEHIMATIOB M
HanpspkeHue. lloTeHnumanbHass SHeEprust 3apsga B AJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHUMaN 31EKTPOCTATUYECKOr0 NoJist. CBA3b HANPS)KEHHOCTH TOJIS U Pa3HOCTH
NOTEHUHUAJIOB JUIsl 3JEKTPOCTATUUECKOro ImoJig (Kak OJHOPOJHOrO, Tak H
HEOHOPOJTHOTO).

[TpuHIMI CyNepno3ULIMU SIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOUM cdepol. [lone
PaBHOMEpPHO 3apshkeHHOro no oOwvémy miapa. [lone paBHOMEpHO 3apsKEHHOM
OeCKOHEUYHOM TUIOCKOCTU. KapTuHbl JUHUN HANpsDKEHHOCTH JTHX TOJIEH U
HKBUINOTEHLIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKM B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3aPSI0B.

JlvdnekTpukn B DJIEKTPOCTATUYECKOM  ITOJIE. Jwpnexrprueckas
MPOHUIIAEMOCTh BEUIECTBA.



KonzgencaTop. DIeKTpOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coeMHEHUE KOHIeHCaTOPOB. [locnenoBarenbHOe COEqUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHJIEHCATOpa.

JIBr>keHME 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
AIEKTPOMETP, IJIEKTPOCTATHYECKAs 3alllUuTa, 3a3eMJICHUE DJIEKTPONpPUOOPOB,
KOHJIeHCATOphI, renepaTop Ban ne I'paada.

Hemoncmpauuu.

YCTpOUCTBO Y MPUHLKUII IEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TOJI€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IIJIACTHH.

Mogaenb anekTpocTatndeckoro reHeparopa (Ban ae I'paada).

[IpoBOAHUKH B IEKTPUUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAN
MJIACTUH, PACCTOSHUSI MEXAY HUMU U JUAJICKTPUUYECKOU MPOHUIIAEMOCTH.

DHEprust 3JIEKTPUUECKOTO MOJIS 3apsIKEHHOTO KOHIEHCATOpA.

3apsiaKa U pa3psika KOHJIEHCAaTopa YEpE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

O1neHka cUjl B3aUMOJICHCTBUS 3apSKEHHBIX TET.

HaOnronenue npeBpalnieHus HEPruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIEMH, COAEPKAIIe KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIINAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COCIMHEHUN KOHIEHCATOPOB.

HccnenoBanne pa3psga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuia Toka. [TocTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSTHHOTO AJIEKTPUUYECKOro Toka. MCcTouHUKH
toka. Hanpsoxenne U u O1C 1.

3akoH Oma 1Jig yyacTka IeMu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCHUMOCTh CONIPOTHBJIEHUS
OJIHOPOJHOTO MPOBOJHUKA OT €ro JJIMHBI W IUIOHIAJU TMOMEPEYHOr0 CEUYEHUS.
VY 1enbHOE COMMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MapajlIeIbHOE, CMEIIAHHOE COCIUHEHNE MPOBOJIHUKOB.
Pacuér pa3BeTBinéHHbIX dnekTpudeckux 1eneil. [Ipasuna Kupxroda.



Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIenia.

MOIHOCTh 3NEKTPUYECKOr0 TOKa. TeruoBass MOIIHOCTb, BblIeNsiemMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOW (3aMKHYTOM) OJJICKTPUYECKOW 1enu. MOUIHOCTh HMCTOYHHKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B 1ienu NOCTOSTHHOTO TOKA.

TexHn4ecknue yCTpOWCTBA M TEXHOJOTMYECKHE TMPOLECCHL: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

W3mepeHne CUilbl TOKA U HaIpPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOPA,
JaMIIbl HAKaJIUBaHUA U CBETOAMO/IA.

3aBUCUMOCTh COMPOTUBIICHUS IUIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIIEHUS MPU MOCTOSTHHOM
HaIpsKEHHUH.

[Ipssmoe n3mepenune D/1C. KopoTkoe 3aMpIKaHHE TalbBaHUYECKOTO DJIEMEHTA
U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coenHeHus UCTOYHUKOB Toka, JJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

HccenenoBanne CMEMAHHOIO COETMHEHUS PEUCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSDKEHUS JJISL  JIAMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejeia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBJIEHUSI HCTOUHHUKA TOKA.

HccnenoBanne 3aBucumMoctd D/[C raabBaHUYECKOrO 3JIEMEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanure pa3HOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 paznuuHvix cpeoax.

DneKkTpuyeckass MPOBOJUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METALIOB. 3aBUCHUMOCThH COMPOTHUBIICHUS METAIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOIHUKH. Cob6cTBeHHas 151 IIPUMECHAs IIPOBOJAUMOCTD
noJIynpoBOHUKOB. CBoiCTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIUTAX. DIEKTPOJUTHYECKAS AUCCOLMALIAS.
DnekTpoius. 3akoHbsl Dapanest aJis dAEKTpoIU3a.

DneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI caMOCTOSITENbHOTO pa3psiaa. Mosuus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTyuYeBasi TpyOKa, MOIYNMPOBOJHUKOBBIE MNPUOOPHI: TUOJ,
TpaH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHWKA, pauHUpPOBAHWE MEMH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCUMOCTh COMPOTUBIJIEHUS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOJIUTOB.

3akoHsb! anekTponn3a Papajes.

HckpoBoi pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHUE NPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISL MPOBOJAUMOCTD JTHOJIA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

HaGntonenue anextpomnusa.

N3mepenue 3apsaa OQHOBAJIEHTHOIO HOHA.

HUccnepoBanne  3aBUCMMOCTH  CONPOTHUBIICHUA  TEPMOPE3UCTOpPA  OT
TEMIIEPaTypHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

Du3nyecKuil MPaAKTUKYM.

CrniocoObl u3MepeHus (PU3NYECKUX BETUYUH C MCIOJIB30BAHUEM aHAIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3NUECKUX BEIUYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THMoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B TEMATUYECKUX  pa3fenax «YUYEHHYECKAM  IKCIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenune kypca ¢usuku yrayonéuHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS C YYETOM COJIEPKATENBHBIX MEKIPEAMETHBIX CBSI3EU C KypCcaMH
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mestcnpeomemmnple nOHAMUS, C6A3ZAHHbBIE C UZYYCHUEM MEMO008 HAYYHO20
no3HaHUuA: SBJICHUE, HAay4YHbIA (pakT, rumoresa, usmyeckas BEIWYWHA, 3aKOH,



Teopusi, HAOJIOAEHHE, OHKCHEPUMEHT, MOJEIUPOBaHHUE, MOJIENb, HW3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUH, U3MEPUTENBbHBIE TPUOOPHI, IUPpPOBas 1adopaTopusl.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JIuHeilHass QyHKUuS,
napabona, runepbona, ux rpaQuKyd U CBOMCTBA. TpUroHOMETpHUecKue (PpyHKIUU:
CHUHYC, KOCUHYC, TAHTE€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
BexTops! 1 uX MPOEKLMH HAa OCHU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe IBIKEHUE B XKUBOM npupoze, nudpdysus, ocMmoc,
TEIUI0OOOMEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUICH Cpenbl,
yTUIU3alusg OHOOPTraHWYECKOTO TOIUIMBA JUISI BBIPAOOTKH  «TEMJIOBOW» H
3IIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHHUE U KAMMJUTSIPHBIC SIBIICHUS B IPUPOJIE,
JJIEKTPUYECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE AaTOMOB M MOJIEKYII,
MOJIb BEIECTBa, MOJISIpHAs Macca, IOJIydeHHe HaHOMAaTepuasoB, TEIJIOBbIE
CBOICTBa TBEPABIX TN, KUIKOCTEH U Ta30B, KUAKUE KPUCTAIUIBI, IEKTPUUECKHE
CBOICTBa METAJIJIOB, DJEKTPOIUTHUYECKAs TUCCOLMALINSA, FaIbBaHUKA, JIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeodbpa3zoBaHue JABUKEHHH C HMCIIOJIB30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M IKHUAKOTO TPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMK), UCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TMPOCKOIN, BOAOMET M ApPYrue), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBas TypOuHa, OBITOBOM XOJOAWUIBHUK, KOHAULIMOHED, TEXHOJIOTUN
MOJTyYeHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3alUTa, 3a3eMJICHHE 3JEKTPONpHOOpOB,
ra3opaspsaHble JIaMIIbl, TOJIYIPOBOJIHUKOBBIE PUOOPHI, TAJIbBAHUKA.

11 KVIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe none.

BzauMopeiicTBHE TMOCTOSIHHBIX MarHUTOB W MNPOBOJHUKOB C  TOKOM.
MarnutHoe mnosie. BexkTtop MarHUTHOM wuWHAYKOUU. [IpuHIuUn cyneprno3unuu
MAarHUTHBIX TOJIEH. JIMHUM MarHuTHOM UHIAYKIMH.

MaruutHoe 1oje MPOBOJHUKA C TOKOM (IIPSMOrO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopeniia, e€ HanpaBiaeHUE U MOIYJIb. [[BUKEHUE 3apsSKEHHON YaACTULIBI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cumsl Jlopenia.

MarnutHOe noJie B Bemectse. DeppoMarHeTuky, napa- U IMaMarHeTUKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHUYCCKHC IIPOLCCCHI: IIPUMCHCHHUC

MMOCTOSTHHBIX MarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
ANEKTPOABUTATEH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

Kaptuna nuHMM  WMHOYKOMM  MAarHATHOTO  MOJSA  IOJIOCOBOTO M
M10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOW WHAYKIUMU N0 JJIMHHOTO TIPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cumnel JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

HabumroneHne ABM>KEHUS Ty4YKa 3IEKTPOHOB B MATHUTHOM TOJIE.

[TpuHIMN JEUCTBUS BJIEKTPOU3MEPHUTEILHOTO npudopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit s3xcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccenenoBanye MarHUTHOTO OIS TIOCTOSTHHBIX MAarHUTOB.

HccnenoBaHue cBONCTB (heppOMarHeTUKOB.

HccenenoBanne neMCTBASI MOCTOSIHHOTO MarHWTA HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yenue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKIIMA Ha OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BEKTOpa MarHWTHOM
uHaykuuu. OJIC uHAyKuuu. 3aKoH 3JeKTpoMarHUTHOW wuHAykiuu Dapanes.
Buxpesoe anexkrpruueckoe nosue. Toku Pyko.

OJC MHayKIMHM B NPOBOJHHUKE, IBHKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B LIENM IOCTOSHHOTO TOKAa.
SABnenue camonHaykuuu. 3J{C caMOMHIYKIIUH.

OHeprust MarHUTHOTO I1OJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: WHAYKIHOHHAS
I1€Yb, COJICHOU/, 3aIUTa OT DJIEKTPU3ALMU TEJ IIPU ABUKEHUU B MAarHUTHOM I10JIE
3emun.

Hemoncmpauuu.

HabGnronenue siBaeHUs 3JIEKTPOMarHuTHOM MHIYKIIHH.

Hccnenopanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHHMS
MAarHuTHOT'O IMOTOKA.



[IpaBuio Jlenua.

[Tamenre MarauTa B aTlOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHnEe CaMOMHIYKIIHUH.

Nccnenosanne 3apucumocty J/]C caMOMHAYKIMHA OT CKOPOCTH W3MEHEHHS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKINU.

OnpeneneHne MHAYKIUU BUXPEBOrO MAarHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIHH.

COopka MOoJIeNH 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3pen 5. Koje6anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebatenbnas cuctema. CBOOOAHBIE KOJIEOAHMUS.

["apmonnueckue konebanusi. KnnemaTnueckoe M AMHAMUYECKOE OMHUCAHHE.
DHepreTuyeckoe ONMUcaHue (3aKOH COXPAHEHHs MEXaHW4ecKoW sHepruu). BeiBon
JUHAMHYECKOTIO ONMMCAaHUS FapMOHUYECKUX KOJeOaHUH U3 UX SHEPreTUYECKOro U
KMHEMaTHU4ECKOTO ONHCAHHUS.

Ammntyaa u ¢aza xonebanuil. CBsi3p aMIUTUTYIbl KOJEOAHUN HMCXOTHOM
BEJIMYMHBI C aMILTUTYIaMU KOJI€OaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrora koneOanuil. [lepmon Maybix CBOOOJHBIX KoJieOaHUMH
MaTeMaTHuecKoro masTHuka. [lepuo CBOOOIHBIX KoOJI€OAHUM MPYXKUHHOTO
MasTHHUKA.

[TonsiTue o 3aTyxaromux kKoneOaHusx. BeiHyXneHHbIe Konebanus. Pezonanc.
Pe3zonancnas kpuBas. BrausHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUSI.

TexHru4ecKue ycTpOMCTBAa U TEXHOJIOTMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
Ka4yeJn, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch Ko1e0aTenbHOIO ABMKECHHUS.

HabumroneHne He3aBUCMMOCTH TIEPUO/Aa MalbIX KOJeOaHUM rpy3a Ha HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyXaromux KoieOaHU 1 3aBUCUMOCTH TIEpro/ia CBOOOTHBIX
KOJIe0aHUM OT COMPOTHUBIICHUSI.

HccnenoBanue KkojeOaHWN TIpy3a Ha MACCUBHOM MpYKHUHE C LEJbIO
(opMHUpOBaHUS MTPEICTABICHUN 00 HeaNbHON MOJEIN MIPYKUHHOTO MasITHUKA.

3aKOH COXpaHEeHHsI SHEPTUU MPHU KOJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BBIHYKIESHHBIX KOJICOAHHI.

HaOmronenue pezoHanca.

Yuenuueckuit s3xcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HUTSHOIO U MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBM)KEHUS TeJla B X0/I€ KOJIeOaHUM Ha yIIPpyroMm MojBeECe.

W3yyeHue ABUKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue YHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXarOIMX KOleOaHUI.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnekmpomazHumHuosie Ko1e0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIC AIEKTPOMATHUTHBIC KOJICOAHUS B
uaeanbHoM KosebatensHOM KoHType. Popmyna Tomcona. CBsi3p aMIUIUTYZABI
3apsijia KOHJIEHCaTopa ¢ aMIUIMTYAON CHIIbI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM K0JIe0aTeIbHOM KOHTYDE.

3aTyxaromniue AIEKTPOMArHUTHBIE KoJIeOaHus. BrinyxeHHbIe
AIIEKTPOMArHUTHBIC KOJIeOaHusI.

IlepemenHbIi1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYZHOE U
NeHCTBYyIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHWs MpU pa3indHoil dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHU.

CuHyconIanbHbId NEPEMEHHBIM TOK. Pe3ucrop, KOHIEHcAaTOp M KaTylika
WHIYKTUBHOCTH B LENU CUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. PE30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Wneanpuplii  Tpanchopmartop. IlpousBojacTBo, mnepemadya U mnoTpebieHHE
AIEKTPUYECKON YHEPTUH.

OKOJIOTUYECKHE PHUCKU TPU TPOU3BOJACTBE INEKTpodHepruu. KymnpTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTI U B IOBCETHEBHOM KU3HMU.

TexHU4ecKnue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: 3IEKTPUYECKUI
3BOHOK, T'€HEpaTOp NEPEMEHHOTO TOKA, IUHUU JIEKTpOIEpeaay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTb YaCTOTBI CBOOOHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuIorpaMMbl 3J1€EKTPOMarHUTHBIX KOJIEOaHUH.

['enepaTop HE3aTyXarOMKX JIEKTPOMATHUTHBIX KOJICOAHU.

Mopenp 3IeKTPOMarHuTHOTO FeHepaTopa.

BoiHyX1eHHBIE CUHYCOMIATIbHBIE KOJIeOaHusl.

Pesucrop, kaTymka MHAYKTUBHOCTHM W KOHAECHCATOpP B LENU IIEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1moOCIEnOBATENBHOM COEOMHEHHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

VY CeTpoiicTBO U MPUHIUIT ACUCTBUS TpaHChOopMaTopa.



Mopenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3zyuenue tpanchopmaropa.

HccnenoBanre NMEepeMEHHOT0 TOKa 4Yepe3 MOCIIEI0BATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabumroieHune 351eKTpoOMarHuTHOrO pe30HaHca.

HccnenoBanue padOThl HCTOUHUKOB CBETA B LIETH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 6OIHDL.

Mexanuueckrue BOJIHBI, YCIOBUSI HMX pacnpoctpaHeHus. llonepeunbie u
IpoJ0JIbHBIE BONHBL llepuon, cKOpocTh pacnpocTpaHEHUST W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)K€HHE, NpeJoMieHHe, MHTepdepeHlus u
nudpakxims.

3Byk. CkopocTh 3ByKa. [ poMkoCTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPY KAOIIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHast opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMarHUTHBIX  BOJH:  OTPAXKEHHE,  IPEIOMIICHUE,
noJisipu3anus, uHTepdepeHuns u qudpakims.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TEIEBU30D, aHTeHHa, Tenedon, CBYU-neusp,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHHUE MTONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HaGumoneHue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeHny U AMPPaKkui MEXaHUUYECKUX BOJIH.

AKyCTUYECKHI1 pe30HaHC.

CBoiCTBa yNbTpa3ByKa M €ro NPUMEHEHNE.

HaGntonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOH U
4acTOTOM KOJIeOaHUM.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX — BOJIH: OTpPaKEHHE,
peoMIICHUE, TOJSIpU3aLns, AUPPaKIHsl, UHTEpPEepeHIus.

Oo6Hapy:xeHue nHPpakpacHOro U yiabTpahruoIECTOBOTO U3ITYUYECHUM.

Yuenuueckuit s3xcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONMHEHOE PacIPOCTPAHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoeHnne n3obpakeHui B
riockoMm 3epkaie. Chepudeckue 3epkaa.

[Tpenomnenue cBeta. 3aKOHBI MPEJTOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTeh
npenoMiieHusl. OTHOCHUTENBHBINA NTOKA3aTeNb MPeIOMIICHUS. [I0CTOSHCTBO 4acTOThI
CBETa W COOTHONIEHWE JJIMH BOJIH NPHU MEPEXOJE€ MOHOXPOMATUYECKOIO CBETa
yepes rpaHully pasjielia IByX ONTHYECKUX CPEX.

Xon nydeit B mpuszme. [ucnepcusi cBera. CI0XKHBIM cOCTaB 0€I0OTO CBETA.
[IBeT.

[TonmHOe BHYTpeHHEe OTpakeHue. [IpenenbHblil yroa moJIHOro BHYTPEHHETO
OTPa)XCHHS.

CobOuparomie W pacceuBaroniue JuH3bL. ToHkas suH3a. DoOKycHOE
paccTosSTHUE W ONTHYECKas CUJla TOHKOM JIMH3bI. 3aBHUCHUMOCTHh (POKYCHOTO
pPacCTOSIHUSI TOHKOW C(hEepUdIecKOd JIHMH3BI OT €€ TE€OMETPUU M OTHOCHTEIBHOTO
MOKa3aTeNs MPEJIOMIICHUSL.

dopMmysia TOHKOM JIMH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH30M.

Xoa nyda, MPOLICALIETO JUH3Y IOJ IMPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuyeckoil ocu. IlocTpoeHune wu300pakeHWII TOYKM M OTpe3Ka MpsSMOA B
COOMPAIOLIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Paszpemiaromas cnocoOHOCTh. ['1a3 kKak onTtudeckas
CHCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BomnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBusi HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. IIpumepsl KilacCMYECKUX
UHTEPPEPEHIITMOHHBIX CXEM.

Hudpakuus cBera. [udpakuvonHas pemeérka. YclioBue HaOI0IeHUs
[JIaBHBIX ~MAKCMMYMOB TIIpH TAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHndeckue yCTpPOWCTBA M TEXHOJIOTMYECKME IIPOLECCHl: OYKH, JIyIa,
nepuckon, QoroamnmapaTr, MUKPOCKOI, TPOSKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue NpeaoMIICHHs CBETA.

Ha6umtoieHne nogHoro BHyTpEHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccenenoBanre xXoaa CBETOBBIX IIYYKOB 4e€pe3  IUIOCKONApaJUICIBbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.

Mopaenn MEKpOCKOIIa, TEJIECKONA.

HabGnronenue natepdepeniinm cera.

HabGnrogenue BeTOB TOHKUX IUIEHOK.

HaOnronenue nudpakiiuu ceera.

N3ydenne 1upakimOHHON PEIIETKH.

Ha6monenue nudpakiinoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue nonsipusalny cBeTa.

[IprMeHneHne MONSIPONUIOB IS U3YUEHHS] MEXaHNYECKUX HAIIPSHKEHUN.

Yuenuueckuit s3xcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3mepeHne rnokasaTess peJoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pUMEPE KUJIKHUX JTUH3).

N3mepenne pOKyCHOTO pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tosryuenue n300paxkeHus B CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3BI.

[Tosryuenue n300paxxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Habmronenune nudpakiuuu, nHTepdEepeHIINT U TOJIIpU3alluU CBETA.

W3ydeHne noysipru3alnny CBETa, OTPAKEHHOTO OT IMOBEPXHOCTU JUAJIEKTPUKA.

N3ydeHne naTepepeHnu J1a3epHOro U3JIyUYeHUs Ha ABYX LIENSX.

Ha6monenue nucnepcum.

Habmonenue u nuccienoBanue Au(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IMHbI CBETOBOUM BOJIHEI.

[TosryueHue cnekTpa U3Iy4YEHHUs] CBETOJMOMA MPU MOMOLIM AU(PPaKIIMOHHON
PEIIETKMU.

Pa3znes 6. OcHOBBI cIenIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

['panunbl  MPUMEHMMOCTHM  KJIAcCMYeCKoM  MexaHuku.  [locTtynarsi
CIIELIMAIBHOM TEOPUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanus  Jlopenua.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHH U COKPAIECHUE JUINHBI.

DOHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTHULIBI.

CBs13b MaccChl C JHEPrUeN U UMITYJILCOM PEIIITUBUCTCKOM YaCTHULBI. DHEPTUS
IIOKOS.



TexHuyecknue yCTpOHCTBA M TEXHOJOTHMYECKUE MPOLECCHI: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIH 3apSKEHHBIX YACTHII.

VYyeHndyeckuil IKCIIEpUMEHT, J1abopaTOpHbIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPrUU  PEISITUBUCTCKUX  dYacTull (1o
(doTorpadgusiM TPEKOB 3aPSAKEHHBIX YACTUL B MATHUTHOM I10JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-6011060ii Oyaausm.

PaBHOBecHOe TersioBoe H3MydeHHE (M3TydeHHE aOCOMIOTHO YEPHOTO TEna).
3akoH cMeuleHus Buna. I 'unoresa [1nanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®orordpdext. OnbiTel A. I'. CroneroBa. 3akonbl poTodpdekra. YpaBHeHHe
Oiinmrerina st pororddexra. «Kpacnas rpanunay gororddexra.

JlaBnenue cBeta (B YAaCTHOCTHM, JaBIIEHWE CBeTa Ha aOCOJIIOTHO
MOTJIONIAOINIYI0 U aOCOJIIOTHO OTpakarolrylo mnoBepxHocTh). OmbiTel 1. H.
JleGenena.

Bonnossle cBolicTBa yactull. Bonnsl ne bpois. [Invuna BosHbl ae bpoins u
pasMepbl 00JlacTH  JIOKAJIM3allMU  JBWKYIIEWcs dactuibl. KopmyckyinspHo-
BOJTHOBOH Jyanu3Mm. J[udpakius 351eKTpoHOB Ha KpUCTAIIIAX.

Crneunduka nsmepeHuii B MUkpoMupe. COOTHOLIEHUSI HEONpPENeTEHHOCTEN
["eitzenoOepra.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLIECCHI: CHEKTPOMETP,
(doTo37€MEHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oaraped,
CBETOAMO/.

Jlemoncmpayuu.

®o1orh(DexT Ha YyCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICHHS  MOJYHNPOBOAHUKOB  OT
OCBELIEHHOCTH.

Ceeroguon.

Conneunas Oarapest.

Yuenuueckuit s3xcnepumenm, nadopamopnuvie padomul, npAKMUKyM.

HccnenoBanne poropesucropa.

N3mepenne nmoctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. Duzuka amoma.

OneITBl IO HCCIEAOBAaHUIO CTpOeHUs aroMma. llmanerapHas mMozenbp aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomnieHrue GOTOHOB MpU NEPEXOAE aTomMa
C OJIHOTO YPOBHSI SHEPTUU HA IPYTOM.



Bunsl cnexktpos. CriekTp ypOBHEW HEPTHH aTOMa BOAOPO.A.

CrioHTaHHOE U BBIHYXIACHHOE U3JIy4eHHUE cBeTa. Jlasep.

TexHuyeckue yCTpoOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopenb onsita Pesepdopra.

HaGmronenune nuHelvaTbIx ClIeKTPOB.

Y CTpONCTBO M AEUCTBUE CYETUYMKA HOHU3UPYIOIIUX YaCTHLL.

Onpenenenue JIMHBI BOJHBI JA36PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HalGnronenue nuneiyaTroro cnekrpa.

HccenenoBanue CrieKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHUE
nocTostHHON PunOepra.

Tema 3. Du3uka amomHo20 A0pPa U INEMEHMAPHBIX YACHUY,

Hyxnonnas monens sigpa I'eiizenOepra—Banenko. 3apsia siapa. MaccoBoe
qucio saapa. M30Tomsl.

PagnoaktuBHOCTh. Anbda-pacnaj. DJIEKTPOHHBIM M MO3UTPOHHBIA Oera-
pacran. ['amma-n3nydyeHue.

3aKOH pPagUOAKTUBHOTO pacnaja. PaamoakTHBHBIE H30TONBI B NPHUPOIE.
CBolicTBa MOHU3MUPYIOLLEr0 H3JIy4eHUs. BiusHue pagvMOaKTMBHOCTH HA KUBBIE
opranusmsl. EcrecTBeHHbIN QoH n3nyuenus. JJozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepueie peaktopsl. [Ipobiemsl
YOPaBISEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHME ACHEKTHl Pa3BUTHSA
AJIEPHON DHEPIETUKH.

Meroasl perucTpauyy U UCCIEIOBAaHUS 3JIEMEHTAPHBIX YaCTHULI.

OyHIaMEHTAbHBIE B3aMMOJCHCTBUA. bapuOHBI, ME30HBI H JICOTOHBI.
[IpencraBnenne o CtangaptHon Moaenu. KBapk-ritooHHas MOAENb aPOHOB.

@uzuka 3a npexnenamu CrtaHgapTHOM Moaenu. TEéMHas maTepuss U TEMHas
DHEPIHUSL.

EnuncTBO u3nyeckoil KapTUHBI MUpa.

TexHuyecKkue yCTpoMCTBA U TEXHOJOTUYECKHE MTPOLIECCHI: TO3UMETP, Kamepa
BunbcoHa, saepHBId  peakTop, TEPMOSIAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit s3xcnepumenm, nadopamopnuvie padomul, npAKMUKyM.

HccnenoBanre TpEKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOJIB30BaHUEM JI03UMETPA.

N3y4yenue noriouieHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgen 8. JieMeHTBI ACTPOHOMUH M aCTPOPU3MKH.



DTarnbl pa3BUTHSA aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHMMOCTh 3aKOHOB (U3UKH [JI1 OOBSICHEHUS MPUPOIBI
KOCMHMYECKHUX 00BEKTOB.

MeToabsl acCTpOHOMHUYECKHMX uccienoBaHuii. COBPEMEHHBIE ONTHYECKUE
TEJICCKOIIBI, PAANOTEIIECKOITBI, BHEATMOC(EPHAS aCTPOHOMUSI.

Bun 3Bé3gnoro Heba. Co3Be3naus, sSpKkue 3BE3/BI, TUIAHETHI, WX BHUIUMOE
JIBIDKEHHE.

ComnHeunas cucTema.

Connue. ConHeuHast akTUBHOCTB. Mctounuk sHeprun CoJiHIa U 3BE3 .

3BE3BI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J(MarpaMma «CIEeKTpaIbHBIA KIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM IIOCJICAOBATCIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUJISI 3BE3]l TJIABHOM IOCIIECIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXO0XKACHUU U 3Bodtonuu CoJiHIa U
3BE3J1. DTaIbl )KU3HHU 3BE3]I.

Mueunsiii Ilyte — Hama ["amaktuka. Ilomoxenue m aBwkeHue CojHIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApAX
raJlJakTHK.

Bcenennas. Pacmmipenune Beenennoii. 3akon Xab66ma. Pazberanne raiakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE N3TydEeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnnie npo6iemMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOnronenus: 3BE31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCMOJb30BAHUEM
KOMITBIOTEPHBIX TPHIIOKCHUH IS ONPEACIICHUS TMOJ0KEHUSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIC c03Be3ausd CeBEepHOro MOJyIIapus U SPKUE
3BE3/IbI.

HaGmiogenuss B Tteneckon JIyHbI, MJaHET, TYMaHHOCTEHM U 3BE3IHBIX
CKOTIJICHUH.

Du3nyecKuil MPAKTUKYM.

Cnioco0sl n3MepeHus: (GU3NYECKUX BEIUYMH C UCIOJIb30BaHUEM aHAIOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIIBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE TOTPEIIHOCTH U3MEPEHUN (DU3NUECKUX BEIUYMH.
OueHka rpaHull MOrpeuIHOCTEM.

[IpoBeieHME KOCBEHHBIX HW3MEPEHHMH, HCCJIEIOBAaHUM  3aBUCHUMOCTEHN
(bU3NYECKUX BEIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BBIOOp H3 pPadoT,
ONMCAHHBIX B TEMATUYECKUX  pa3fenax «YUYEHHYECKAM  IKCIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

O0o01marniee nOBTOPeHuUe.



O0o01eHne 1 cucTeMaTu3alus CoAepXKaHus pa3fesioB Kypca «MexaHuKay,
«MonekynspHast pU3uKa U TEPMOAMHAMUKAY, «DJIEKTpoANHaAMUKa», «Konebanus
U BOJHBDY, «OCHOBBI CIIEHMAJIBHOM TEOPHHM OTHOCUTENBHOCTHY», «KBaHTOBas
buznkay, «IIEMEHTHI ACTPOHOMHHU U aCTPOPUBUKI.

Pons ¢u3mkn w acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOW M 3THYECKON cepax AesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMHMH B COBPEMEHHOM HAYYHOW KapTHHE MUpa, 3HAYEHHE OMMUCATEIIBHOM,
CUCTEeMATH3UPYIOMIEH, OOBSICHUTENTbHOW H  TIPOTHOCTHYECKOW  (PyHKuIMH
(du3nuecKkoil Teopuu, posib (PU3NUECKON TeopuH B (POPMHUPOBAHUHU TPEICTABICHUI
0 (QU3MYEeCKO KapTUHE MHUpPA, MECTO (U3NYECKON KApTUHBI MUpPA B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MesknpeaMeTHbIE CBS3H.

Wzyuenne «kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCS ¢ YUETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnsie noHaAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HAHUA: SBIICHUE, HAY4YHbIH (akT, TUIIOTE3a, (PU3MUEcKass BEIWYMHA, 3aKOH,
Teopusi, HAOJIOACHHWE, OJKCHEPUMEHT, MOJCIUPOBAHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHHH, N3MEPUTENbHBIE TPUOOPHI, UPPOBast Ta00paTOPHSI.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUTOHOMETpPHUYECKHE
(YHKIUM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogubie snemeHTapHbIX (QyHKumiA. [Ipu3Haku TomOOWS TPEYrOJBLHUKOB,
ONpeIeJICHUE TUIOIIAIU MIOCKUX (Uryp u oobéma Tel.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM NpuUpojie, KoseOaTelbHbIE
JIBIKEHUS B JKMBOM TIPUPOJE, DSKOJOTMYECKHE PHUCKHM NPH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHUE  OKPYXKAIOLIEH  cpensl,
yIbTPa3BYyKOBasi JMArHOCTUKAa B MEIULIMHE, ONTHYECKHE SBJICHUA B KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB Y MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBIN
aHam3.

I'eocpagpua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
AIIEKTpOJABUTATENb SIKOOH, T€HepaTop MEPEMEHHOrO0 TOKAa, MHIYKUHWOHHAs IMeub,
JMHUM 3JIEKTpoNepeiay, 3JIEKTPOABUTaTENb, pagap, PaauONpPUEMHUK, TEIEBU30D,
antenHa, tenepon, CBYU-meub, ynabTpa3ByKoBass JHArHOCTHKAa B TEXHUKE,



HpOCKHHOHHBIP'I arrapar, BOJOKOHHAA OIITHKA, COJIHCUHHAA 6aTapesl, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPICTUKA U OKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaTbl OCBOCHHUS Yy4yeOHoro mnpeaMera «Du3nka»
JOJKHBI OTPAXKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYaIOIINXCs PYKOBOJACTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEW MO3MIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX  YOEXKAEHMH, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBa, PACIIMpPEHUE KUIHEHHOTO
OMbITa M ONBITA ACSATEIBHOCTH B MPOLECCE peaanu3allid OCHOBHBIX HAINpPaBIECHUMN
BOCIIMTATEIbHON EATEIBHOCTH, B TOM YHCJIE B YACTH:

rpa’JaaHCKOr0 BOCIIUTAHMA:

e Cc(hOpPMUPOBAHHOCTh TIPAXJAHCKOM  MO3ULMM  OOy4arolerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJ€HA POCCUIICKOI0 00IECTBA;

e IMPUHATHE TPATUIUOHHBIX OOIIEYETOBEUECKMX TIyYMAHUCTUYECKUX U
JNEMOKPATUYECKUX [IECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX IPAXKIAAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CAMOYMPAaBIECHUHM B 00pa30oBaTEIbHON
OpraHu3allNy;

e YMEHHE B3aMMOJCICTBOBAaTH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMHU U Ha3HAUYCHUEM;

e TOTOBHOCTb K TyMaHUTapHOW U BOJIOHTEPCKOMN AESATEIBHOCTH.

NATPUHOTHYECKOI0 BOCTIMTAHUS:

e c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJIECHTUYHOCTH,
NaTPUOTH3MA;

e IIEHHOCTHOE OTHOILIEHHE K TOCYJAapPCTBEHHBIM CHMBOJIAM, TOCTH>KCHHIM
POCCUNCKHX YUEHBIX B 001aCTU (PUBUKHU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO IMOBE/ICHHUS;

e CHOCOOHOCTbH OLICHMBATh CUTYyallMI0 U NPUHUMATh OCO3HAHHBIE PEILICHMUS,
OPHUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B ACATEIIBHOCTU YYEHOTIO;

e OCO3HAHHUE JMYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOr0 BOCIIUTAHMSA:

e OCTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYasg OCTETUKY HAyYHOTO

TBOPYECTBA, IPUCYLIETO PUZNYECKON HayKe.
TPYAOBOI0 BOCIIMTAHUS:



MHTEPEC K Pa3Iu4HbIM chepaM MpoPpecCHOHAIBHON JESTEILHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOP OyyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbIE
KU3HCHHBIC TIJTAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO B
o0sacTu (GU3UKY HA TIPOTSHKEHUN BCEH KU3HMU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh IKOJIOTUYECKON KyJIbTYphl, OCO3HAHUE TJI00aTHHOTO
XapakTepa dKOJOTHIECKUX MPOoOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICMCTBUM B OKPYKAIOLIEH Cpelie Ha
OCHOBE 3HaHUS LEJEH YCTONYMBOTO Pa3BUTH YEI0BEYECTBA,

pacUIMpEeHHE ONBITA JEATEIbHOCTH JKOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE MMEIOLIUXCS 3HAHUI MO (PUBHKE.

IHEHHOCTU HAYYHOI'O MMO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHME LEHHOCTH HAy4YHOW AESATEIbHOCTH, FOTOBHOCTH B MpOLECCE
U3ydeHUs (PUBMKK OCYHIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIIbCKYIO
NEATEeIbHOCTh MHAUBUIYaJIbLHO U B TPYIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble Jiornueckue 1eMcTBHUA:

CaMOCTOSITENIbHO  (DOpPMYNIHUpPOBaTh M aKTyaJM3UpOBaTh MpoOIEMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONpPENENATh LUENHU JEATEIbHOCTH, 3aJaBaTh NApamMeTpbl U KPUTEPUH HX
JNOCTHKEHHSI,

BBISIBISITh  3aKOHOMEPHOCTM M NPOTUBOPEYMsST B PacCMATPUBAEMBIX
(U3NYECKUX SIBICHUSIX;

pa3pabaThIBaTh IUIaH PEHICHUS TPOOJIEMBI C YIETOM aHAIM3a UMEIOIUXCS
MaTepUaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBaTh COOTBETCTBUE
pE3yNbTATOB LIESAM, OLIEHUBATh PUCKHU MOCJIEICTBHI I€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSX PEATBHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX POOJIEM.

Bba3oBble ncciienoBarejbCKue JeHCTBUA:

BJIa/IETh HAyYHON TEPMHMHOJIOTHEW, KIIFOUEBBHIMU MOHATUAMUA U METOAAMH
(bu3nYeCcKOil HayKH;



BJa/JeTh  HaBbIKAMU  Y4€OHO-HCCIENOBATENbCKOW M MPOEKTHOU
NESATENIbBHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY TOMCKY METOJIOB pelIeHHus] 3anad  (PU3UYECKOTro
coJiepKaHusl, IPUMEHEHUIO Pa3IM4YHbIX METOJIOB IO3HAHUS;

BJIAJETh BHUAAMHU JI€ATEIBHOCTH MO TMOJYYEHHID HOBOTO 3HAHUS, €ro
UHTEPIPETALNHN, TPEOOPA30BAHNIO U IPUMEHEHUIO B Pa3JIMYHbIX YUEOHBIX
CUTyallusiX, B TOM YHUCJE MPU CO3JaHUM Y4EOHBIX NMPOEKTOB B 00JacTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJU3HpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JI0KA3aTesIbCTBA CBOMX YTBEPXKICHMM, 3aJaBaTh IapaMeTpbl U KPUTEPUU
peneHus;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJ€ pEUIeHUs 3aJayd pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIMPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NeSITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYalllsIM, OEHUBATH PUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHWs MO0 (U3MKE B MPAKTUYECKYIO OOIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJEH, IPEIAraTh OpPUTrHHAIbHBIE MOAXOAbl U PEIICHHUS;
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora c nundopmanueii:

BJa/IeTh HaBBIKAMHU MOJIyueHHUs1 MH(pOpManuu (PU3MUECKOTO COAEpKAHUSA
U3 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH ITOMUCK,
aHalIW3, CUCTEMATHU3ALMI0 U HHTEPHPETALMI0 HHPOPMALMH Pa3IUUHBIX
BUJIOB U ()OPM NPEICTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH MHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBa MH(POPMALMOHHBIX W  KOMMYHHUKallMOHHBIX
TEXHOJIOTUA B  PELICHHMM  KOTHUTHUBHBIX, KOMMYHHUKAaTHUBHBIX W
OpPTaHM3AIlMOHHBIX 33Jad C COONIOICHHEM TpeOOBaHUN SPTOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pPeCcypcocOepekeHusi, MPAaBOBBIX H
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MMaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3NYECKOTO COJAEPKAHMsI B Pa3IMYHbIX (hopmarax c
yu€TOM Ha3HayeHHs WHOOpPMAlMKW € UENEeBOH AayAUTOPHH, BBHIOHpAS
ONTUMANbHYIO (OPMY MPEICTABICHUS U BU3yaJIU3al1H.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:



OCYIIECTBIISATh OOILIEHHME HAa YypokKax (U3UKK U BO BHEYPOUHOU
NEATEIIBHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallUii W CMsr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOUYKY 3PEHHUS C MCIIOIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

NOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHIHOM M
WHIUBUYAIbHON paboTHI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBAaTH U
KOOPAUHUPOBATb JEHUCTBUA 110 €€ JOCTHKCHHUIO: COCTABJIATH ILIAH
JNEUCTBUM, pacIpelessiTh POJIM C YYETOM MHEHUW YYaCTHUKOB, 0OCYXKIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJa M KaXJOr0 y4acTHUKA KOMaHIbl B
o0t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

[pe/ularartb HOBBIE IPOEKTHI, OLICHUBATH WJEU C IO3ULUU HOBU3HBI,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, IMpOSBIATh  TBOPYECTBO U  BOOOpakeHUE,  OBITH
VHULMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYILIECTBJIATh IIO3HABATEIBHYIO JEATEIBHOCTH B
o0nactTu (U3MKKM M AaCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh WU
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISTh IJIaH PELIECHUs PACUETHBIX U KaueCTBEHHBIX
3a/lay, IUIaH BBINOJHEHUS MPAKTUYECKOH padOThl ¢ YUYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacmvpsTh paMKM ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
PEANOYTEHUM;

JenaTth OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILCHHUE;

OLICHHUBATh IPUOOPETEHHBIN OMBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO SPYIAUIMH B 00JacTH
($u3KMKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:



JIaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1EIISIM;

BJIaJIeTh HABBIKAMHM II03HABATCIBPHOM peduieKkcuM KakK OCO3HaHUS
COBEPIIAEMBIX JEHCTBUU W MBICIUTENBHBIX MNPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMI;

UCIIOJIL30BaTh MNpUEMBI pedIeKCHHU JJI1 OLIEHKH CHUTYallud, BBIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEHIEHUS MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MPU AHAJIU3E PE3YJIbTATOB
JICSATCIIbHOCTH;

PUHUMATh ce0s1, TOHUMAsi CBOM HEJOCTAaTKHU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MPU AHAJIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIUOKH.

B mporiecce nocTukeHHsT TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI IO
busuke I ypOBHA CpeaHero oo6mero oOpa3oBaHUS Y OOYyYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAOJIarafOIIHA
c(hOpMUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
IMOLIMOHAIBHOM cephl, OBITh YBEPEHHBIM B ce0e€;

CaMOpPETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IMOBEACHHE, CIOCOOHOCTh aJalTHPOBAThCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSABISATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALVH, BKJIIOYAOWIEH CTPEMIICHHE K JOCTUKEHHUIO LIEJIH
U yCliexy, ONTUMHU3M, THUIMATUBHOCTh, YMEHHE JI€CTBOBATh, UCXOMS W3
CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIHOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE
COCTOSSHUE [JpPYIMX, YYHUTBIBaTh €ro IpU OCYLIECTBICHUM OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

COIIMAIIbHBIX  HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHOLIECHUS C JAPYTUMHU JIOJbMHU, 3a00TUTHCS, MNPOSBISATH HHTEPEC HU
paspemarb KOHQIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI



K xonmy oOydenusi B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHMMATh POJAb (PU3MKK B  HKOHOMHUYECKOHM, TEXHOJIOTMYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OITUYECKOW cdepax AesITeNbHOCTU
YeJioBeKa, PoJib U MECTO (DU3UKU B COBPEMEHHOW HAYYHOW KapTHHE MHUPA,
3HAYEHUE ONMCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTENBHOU WU
IPOrHOCTUYECKOW  (QYHKIMH  (U3NYECKOM TEOopuM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK ¥ TEPMOJIWHAMUKHU, POJb (PU3MUECKON TEOpHH B
(dbopMUpOBaHNY TIPEICTABICHH O PU3NIECKON KApTUHE MUPA;

paznuyaTh YCJIOBHS NPUMEHUMOCTH MoJeled (U3UYECKUX Tel U
IPOLECCOB (SIBJICHUI): HHEpLMaNbHAs CHCTEMa OTCuYéTa, aOCOJIOTHO
TBEpIOE TEJO, MaTepUalibHas TOYKA, PaBHOYCKOPEHHOE JBUYKEHME,
cBOOOJHOE mTajeHue, abCOMOTHO ymopyras aedopmaius, aOCOTIOTHO
yrnpyroe 1 abCONIOTHO HEYNPYTOe CTOJIKHOBEHHUSI, MOJIEIHU Ta3a, JKUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UACaJbHbIA ra3, TOUeUHbIN 3apsj,
OJHOPOJHOE JIEKTPUYECKOE I10JIE;

pasnuyath ycioBUs (IpaHMLbI, O0JACTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAHUYECKHE TMPOLIECCHl U  SIBICHUSA,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBbHOCTD
MEXaHUYECKOTO ABMXKEHUS, (DOPMYJIbI KMHEMATHKH PABHOYCKOPEHHOTO
JBUKEHUA, NpeoOpa3zoBaHus [amuiies uisi CKOPOCTH M TNEPEMEILIEHUs,
3akoHbl HprooTOHa, mpuHOMO OTHOcUTENbHOCTH ['anunes, 3akoH
BCEMHMPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUsI MUMITYJIbCAa U MEXaHUYECKON
SHEpPruM, CBsI3b PabOThl CHUJIBI C W3MEHEHHEM MEXaHUYECKOM HSHEprum,
yCIIOBUSI paBHOBECUS TBEPAOrO Tela), MPU STOM  HUCHOJIB30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTb  YCJIOBUA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ["anumes, BToporo
U TpEThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HUMITyJIbCca U
MEXaHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHHS],;

aHAIM3UPOBAaTh U OOBSCHATH TEILIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHble moJokeHUsT MKT wu 3akoHBl MoOJIEKYJsIpHOM (HU3UKH U
TEPMOAUHAMHUKHM (CBSI3b JIaBJIEHUS HJCAJIBHOIO Ta3a CO CpeaHeil
KMHETUYECKOW DHEpPruer TEIUIOBOIO IBMIKEHUSA W KOHILICHTPALUMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BELIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIUEN TEMJIOBOTO ABMKECHHS €T0 YACTHL, CBS3b ABJICHUS UICATBHOTO
raza C KOHLEHTpalMEd MOJEKYd M €ro TEeMIEpaTypod, ypaBHEHHE
MenneneeBa—KnaneipoHa, TmEpBbIA 3aKOH TEPMOJAUHAMUKH, 3aKOH



COXPAaHEHHUs SHEPruu B TEIUIOBBIX IMpOLECCax), IPU 3TOM HCIIOJIb30BaTh
MaTeMaTU4eCKOe BBIPaXKCHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH YpaBHEeHHsI MeHeneeBa—KanelpoHna,

aHANM3UPOBaTh M OOBACHATH DJIEKTPUUYECKHUE SIBICHUS, MCIOJIb3YS
OCHOBHBIE TOJOKEHUS U 3aKOHBI 3JIEKTPOJAUHAMHUKU (3aKOH COXPAHEHMS
JIIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, [OTEHUUAIBHOCTD
IEKTPOCTATUYECKOrO TIO0JIA, IPUHLMII CYIIEPIO3UIUU IIIEKTPUYECKUX
IOJIEN, TP ATOM YyKas3blBas YCIOBHsS NPUMEHHMOCTH 3akoHa Kyiona, a
TaKXe€ NPAKTUYECKH BAXKHBIE COOTHOILICHHMS: 3aKOHBI Oma uId ydacTka
LHENMA W JUIA 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoyns—JIeHna,
npasuiia Kupxroda, 3axkonsr @apazest 1u1st 37€KTpOIn3a);

ONUCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJICHUS, WCIOJIb3Ys BEIMUYUHBI:
IIEPEMEILIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIAa U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIbI, JaBJICHWE, NOTCHUHWAIBHAS DJHEPIUs, KHUHETHYECKas
JHEprusi, MEXaHUYecKas dHeprus, paboTa Cuibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CUJIa YIOPYIrOCTH, CHJIa TPEHHUs, MOILHOCTD,
SHEprusl B3auUMOJCHCTBUS Tena ¢ 3eMi€éd BOJMM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod npedopmanmu TPYKHHBI, KOJUYECTBO TEIJIOTHI,
abCoOIOTHAs TeMmIeparypa Tena, padoTa B TEPMOJIMHAMHKE, BHYTPEHHSIS
SHEpPrusl WUACAIBHOTO OJHOATOMHOIO Ta3a, paboTa HACalIbHOTO Tasa,
OTHOCHUTEJIbHAS BJIAXKHOCTH Bo3ayxa, KIIJ[ wnaeansHOro TeEmiaoBOro
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaINpspKEHHOCTh TIOJISI TOYEYHOI'O 3apsja WM 3apspKEeHHOTO Iapa B
BAKYyME W B JUIJEKTPUKE, IOTEHIHAN JJIEKTPOCTATHYECKOTO TOJI,
pPa3sHOCTb  NOTEHIMAJIOB,  DJJEKTPOABWXKYIIAs CHJIa, Cula  TOKa,
HaIIpsDKEHWE, MOLIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, CONPOTHBIICHUE yYacTKa LENH C TOCJIEIOBATEIBHBIM U
NapaJuIeNIbHBIM COEUHEHUEM PE3UCTOPOB, IHEPTHS DIEKTPUUECKOTO MOJIA
KOHJIEHCATOPa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHHUS  (PU3MYECKUX  SIBJICHMIA:
MEXaHMUYECKOE JIBWKEHUE, TEIIOBOE JBIIKEHHME YacTHUI] BELIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE ABIDKEHHE, AU(PPy3Hsi, HCIapeHue,
KUIIEHVE W KOHJCHCALMS, IJIABJICHHE U KPUCTAIUIN3ALMsA, HAIIPABIECHHOCTh
TeILIONEpeAadu, dJIEKTPU3ALUs TeJl, SKBUIIOTCHIIMAIBLHOCTD [TOBEPXHOCTH
3apsKEHHOTO ITPOBOJHUKA;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOW (PM3HYECKON BETUYHHBI OT
OPYrol C  HCIOJB30BAaHMEM  IMPSMBIX  HM3MEPEHHM, IPU  ITOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCUPOBATH pPE3yabTaThl MOTYyYECHHOU
3aBUCUMOCTH (U3MYECKUX BEJIUYUH B BUJE TpaduKoB C Yy4&€TOM



aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIelaTh BEIBOBI 10 Pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHBbIE H3MEpEHUs (DU3NYECKUX BETUYHUH, MPU ITOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUsS, OICHUBATh a0COJIOTHBIC U
OTHOCHUTEIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHATU3UPOBAThH
MOJIYYEHHbIC PE3yJbTaThl W JI€JIaTh BBIBOJ O CTaTyce MPeIJIOKEHHOU
TUTIOTE3bI;

co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, TNPAKTUKyMa U  Yy4eOHO-
UCCIIEOBATENbCKOM M MPOEKTHOW [IEATEIIbBHOCTH C HCIOJIb30BaHUEM
WU3MEPUTEITHLHBIX YCTPOHUCTB 1 1a00PaTOPHOTO 000PYAOBAHMUS;

pelar pacy€THhIC 3aJauyd C SBHO 3aJaHHOWM W HEABHO 3aJaHHOU
bu3nUecKoil MOJIENbI0: Ha OCHOBAHHMM aHajIN3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3HUECKOW MOJENH, OTBEYAloIlell TpeOoBaHUSM 3a/ayw,
OpuUMEHsATh  (OpMyIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThI
bU3MYeCKUX TEOpPUN MNpH HCMOJIb30BAHUM MATEMAaTUYECKUX METOJIOB
pelieHus 3aj1ad, NpOBOJUTh pacuéThl HA OCHOBAaHWU UMEIOIINXCS JJAHHBIX,
aHaJM3UPOBaTh pE3yJIbTaThl U KOPPEKTUPOBATh METOABl PEUICHUSA C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

permarh KadeCTBEHHBIC 3adaud, TpeOyromue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3aenoB Kypca (PU3NKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PacCyXJICHUM ¢ OOPOW Ha N3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SBICHUS;

WCIIOJIb30BaTh TCOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOTHl M3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOAUTH TPUMEPHI BKIIaJa POCCUMCKUX M 3apyOeKHBbIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHHUE IPOIECCOB OKPYKAIOIIETO
MHUpa, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHWBATH TIOCIEACTBHUS OBITOBOM M MTPOU3BOJACTBEHHOM
NESATEIbHOCTH YEeJIOBEKa, CBS3aHHOM C (U3MUYECKUMHU TIPOIEecCaMu, C
MO3UIIMNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHAIEHOM
MPUPOJIONIOIB30BAHUH, & TAKXKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUMN
HAYKd M TEXHOJOTHH [JIs JAIBHEWIIETr0 Pa3BUTUSA YEJIOBEYECKOTO
00I111eCTBA;



IPUMEHATh pa3iNyHble CocoObl paboThl ¢ MHOpMALMEH PU3NIECKOTO
COJIEp)KaHUsl C MHCIIOJIb30BAaHMEM COBPEMEHHBIX HMH(GOPMAIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOWCKa, TepepabOTKH W TPEIBSIBICHUS Y4eOHOH W
HAy4YHO-TIOMYJISIPHOM MH(OPMALUKU, CTPYKTYPUPOBAHUS M UHTEPIIPETALIMN
uHpOpMaIlMK, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJIy4aeMyr0  HMHQOpMAIMI0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHMKA HH(POPMALINH;

POSIBIISITH OpraHu3alMOHHbIE u MO3HaBATEJIbHbBIE yMEHUS
CaMOCTOSITEJIBHOTO ~ NPUOOPETEHHs  HOBBIX 3HAHMW B Ipollecce
BBITIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENBCKUX padoT;

paboTath B TpynIe C HCIOJHEHUEM pa3JIMYHBIX COLHUAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHMBATH BKJIAJ Ka)XIOrOo W3
YYaCTHUKOB T'PYMIbI B PELICHUE pacCMaTpUBaeMOil MpoOIeMbl;

IPOSIBISATE MOTUBALUIO K Oyaymied npodhecCuoHaIbHON s TEIbHOCTH IO
CHEIHUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.

K xonmy oOyuenuss B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTH Y 00YUAIONTUXCST YMCHUM:

NOHMMATh POJb (PU3UKK B  IKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
COIIMAJIBHOM M 3THYECKOU c(epax NeaTeTbHOCTH YeJIOBEKA, POJIb U MECTO
($U3MKM B COBPEMEHHOM HAyyHOW KapTHHE MHpa, pOJib aCTPOHOMUU B
IIPAKTUYECKON  JEATEIBHOCTH 4YeJIOBE€Ka M JAJBHEHIIEM  HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHUE OIMCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKOW (YHKIUN (U3UYECKON TEOpUu —
IEKTPOAUHAMHUKY, CIELHUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOU
¢uzuku, posb (pusnueckor Teopuu B (HOPMUPOBAHUM IPEACTABICHUI O
¢uznyeckoil kKapTHHE MUpPA, MECTO (PU3NUECKON KapTUHBI MUpA B OOIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLIE;
paznuyaTrh YCJIOBHSl NPUMEHUMOCTH MoJeled (U3UYECKUX Tel U
IPOLECCOB (SBJICHUM): OJIHOPOJHOE JIIEKTPUYECKOE U  OAHOPOJHOE
MarHUTHOE I0JIsl, TAPMOHUYECKUE KOJIEOaHUsl, MAaTEMAaTUYECKUN MAasTHUK,
WJCAJbHBIA TMPY>KUHHBIA MAsTHUK, TAPMOHHYECKUE BOJIHBI, WCAJBbHBIN
KOJIe0aTEeNbHBIN KOHTYp, TOHKAs JIMH3a, MOJIeNICH aTOMa, aTOMHOTO spa u
KBAHTOBOM MOJIC/IH CBETA;

pasnuyath ycioBUs (IpaHHMLbI, O0JACTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, MMOHMMAaTh BCEOOHIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHHUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEIMAJIbHOM ~ TEOpUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXPAaHEHHUS
ANEKTPUYECKOTO 3apsana, cuina Awmnepa, cwia JlopeHua, 3akoH
DNIEKTPOMAarHMTHOM  MHAYKOMM, mpaswio  Jlenma, cBa3p  OJIC
CaMOMHAYKIMM B DJJIEMEHTE DJJIEKTPUUYECKOW LEMH CO CKOPOCTBIO
W3MEHEHHUS]  CHJIBl  TOKa,  IOCTYyJIaTbl  CHEUUAJbHOM  TEOpHUHU
OTHOCUTEIBHOCTU DUHIITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBICHUS, UCIIONIb3YS
NOJIOXKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  OWHIOTEHHA IS
dbotorpdexra, mnepBpld U BTOpOW TocTydaTel bopa, OpUHIMM
COOTHOIIICHUST HeomnpeaenéHHocTer ['eizenOepra, 3aKOHBI COXPaHEHUS
3apsAI0BOTO U MacCOBOTO YMCEN M SHEPIUU B SIACPHBIX PEAKUUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);

OMHCHIBaTh (PU3UYECKHE TMPOIECChl W SIBICHUSA, HUCIOJIb3YS BEJIUYUHBI:
HaIpsHKEHHOCTh JJIEKTPUUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MoJsl, Pa3HOCTh IOTEHUUAJIOB, DJICKTPOJIBWXKYILAs CUJIA, WHIYKIUA
MarHMTHOTO TMOJIsl, MarHUTHBIM TMOTOK, cujia Amrepa, UHAYKTUBHOCTb,
AIEKTPOJABMKYILASL CHUJIa CAMOMHIYKLIHMH, JHEPrus MAarHUTHOIO IOJs
MPOBOJAHUKA C TOKOM, PEJIATUBUCTCKANA WMIYJIbC, IOJHAs DSHEPrus,
DHEPrus TIOKOS CBOOOJHOM 4YaCTHUIIBI, DHEPTrUs W HUMIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsia A11pa, SHEPTHS CBA3M SAPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWS  (PU3MYECKHX  SBJICHHIA:
AIIEKTPOMArHUTHAS UHIYKLUSA, CAMOUHIYKIUS, PE30HAHC, UHTEPPEPEHLIMS
BOJIH, Judpakius, JIUCIEpCUsi, TOJHOE BHYTPEHHEE OTpaKEHUE,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmajbl
a5ep, raMMa-u3JIy4eHue siiep, (PU3HYecKHe MNPUHUMIIBI CIIEKTPAIBbHOIO
aHanu3a u paboThI Ja3epa;

ONpPEACIISITh HANPABICHUE WHAYKIWM MArHUTHOTO IOJSl NMPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeH1a;

CTPOUTH U300paxKeHHE, CO3/1aBaEMOE INIOCKUM 3€pKaJloM, TOHKOW JIMH301,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

IPUMEHATH OCHOBOMNOJATAIOIINE ACTPOHOMHUYECKUE TOHATUSA, TEOPHUH M
3aKOHBl JUId aHanu3a M OOBSICHEHHS  (U3MUYECKHUX  IPOLIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKTAJIAKTUYECKOU
cpeze; ABUKEHHSI HEOECHBIX Tell, HBOJIONNH 3BE3/ U BeeneHHoi;
IPOBOJUTH HCCIIEOBAaHUWE 3aBUCHUMOCTEH (PU3MUYECKMX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHHI, MpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl  IMOJTYYECHHOM  3aBUCHMOCTH



¢u3znyeckux BEJIMYUH B BHJE TIpaduKoB C YYETOM aOCOIOTHBIX
NOTPEUIHOCTE  M3MEPEHMH, JeNarb  BBIBOABI 110  pe3yibTaTam
VCCJIEI0BAHNS;

IPOBOJUTh KOCBEHHbIE HM3MEpPEHHUS] (U3MUECKUX BEIUYHMH, IMPU 3TOM
BBIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh A0CONIOTHBIC H
OTHOCHTEJIBHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHMI;
IIPOBOJUTH ONBITHI IO IIPOBEPKE MPEII0KEHHON TMIIOTE3bl: MIAHUPOBAThH
IKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYeHHBIE pEe3yJibTaThl U J€JaTh BBIBOJ O CTaTyce MNPEeII0KEHHON
TUIIOTE3BI;

ONMCBIBATh METO/IbI IOJYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;
co0iroAaTh mpaBuiia 0€30MacHOrO TPyAa MPH NMPOBEICHUN UCCIIEIOBAHUN
B paMKax yd4eOHOro OKCIEpPHMEHTa, TMpakTUKymMa W  y4eOHo-
MCCIIEIOBATENIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYOBaHMS;

pemiaTh pacy€THbBIE 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyecKkoil MOJENpl0: HAa OCHOBAaHMM aHaju3a YCJIOBHS BBIOMpPATH
dusznyeckue Mojenu, OTBEYalolMe TpeOOBaHMIM 3aladl, MPUMEHSTH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKUX TEOPHUI
IPU HUCIIOJIB30BAHWM MAaTEMaTUYECKUX METOAOB pEIICHMsS  3ajad,
IIPOBOJUTH PAcU€Thl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/ABI PEIICHUS C YYETOM IMOIYYEHHBIX
pE3yNbTATOB;

pemath KadeCTBEHHBIE 3aJaud, TPEOyIoUIue NPUMEHEHHUS 3HAHUN U3
pa3HbIX pa3leioB Kypca GU3MKH, a TAaK)KE€ MHTETPallii 3HAHUHN U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PACCyKJICHUI ¢ ONOPOI HAa N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SIBJICHUS;

UCIIOJIb30BAaTh TEOPETUUYECKUE 3HAHUS M OOBSICHEHHMS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

NPUBOJUTH TPUMEPHl BKJIAa POCCHUCKUX U 3apyOekHBIX YUEHBIX-
($U3UKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLIEHUBATh MOCJEICTBUS OBITOBOIM M MPOU3BOJACTBEHHON
NEeSATEIbHOCTH YEJOBEKAa, CBSI3aHHOM C (PU3MYECKMMHU NPOLECCaMU, C
MO3UINI KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUH O PAIlMOHATEHOM
IPUPOAOINOIb30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHUKEHUN



HAyKH W TEXHOJOTUH JUIS JalbHEHIIETO Pa3BHTHS YEJIOBEYCCKOTO
00111eCTBA;

IMPUMEHSATh Pa3indHbIe CIIOCOOBI PaboThl ¢ MHGOPMAIUCH (HU3UIECKOTO
COJICP)KAHUS C HCIIOJB30BAHHEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTHH, TIPH 3TOM HCIOJIH30BaTh COBPEMEHHBIC WH(POPMAIMOHHBIC
TEXHOJIOTMH JUISI TIOMCKA, IIEPepadOTKH M TPEABSIBICHUS YYCOHOW U
HAyYHO-TIOMYJIAPHOM MH(MOPMAIUHU, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUN
UHPOpPMAITUHU, TOJIYUCHHOW W3 pa3UYHBIX HCTOYHHKOB, KPUTHUCCKU
aHAJIM3MPOBATh  TOJy4aeMylo  HHQOpPMAIMI0O W  OICHHWBAaTh &
JOCTOBEPHOCTh KaK Ha OCHOBE WMECIONIUXCS 3HAHWW, TaK M HA OCHOBE
aHaJIM3a UCTOYHNKA HH(POPMAIIHH;

TIPOSIBIISITh OpraHU3aIMOHHBIC u IMO3HaBaTeIbHbIE YMEHUS
CaMOCTOSITCIILHOTO ~ NMPUOOPETCHHST  HOBBIX 3HAHMKA B TIpoOIecce
BBITIOJTHCHHMSI IPOCKTHBIX M yUeOHO-UCCIIeIOBATEIILCKUX PadoT;

paboTath B TPYIIIE C KMCIOJHEHUEM pa3JIMYHBIX COIUAIBHBIX POJICH,
IJIAHUPOBATh PAa0OTy TPYIIBI, PALIMOHAIBLHO PACIPEACIIATh IEITCIbHOCTh
B HECTAaHJAPTHBIX CUTYaIlMSIX, aJeKBaTHO OIICHWBATh BKJIAJ Ka)KIOTO W3
YYaCTHUKOB TPYIIIBI B pEIICHUE paccMaTpUBaeMOi MpoOJIeMBbI;

IPOSIBIIATH, MOTHBAIUIO K OyayIiel mpodhecCHOHATbHOW ACSITSILHOCTH 110
CHEIUATBLHOCTIM (U3HKO-TEXHUICCKOTO TIPOPHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kontpoiabnble IIpakTuyeckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

1.1 Hayunslii MeTO/ IO3HAHUS IPUPOBI 6
Uroro mo pazaeny 6
Pasznen 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 nnamuka 10
23 Craruka TBEpAOro TENIA 5 1
24 3aKOHBI COXPaHEHUsI B MEXAHUKE 10 1
Hroro no pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOIUHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUU 15 1
3.2 Tepmoaunamuka. TennoBbie MalIMHbI 20 1
13 Arperatsble cocTosiHUA BelecTBa. da3oBbie 14 |
’ TIePEXO/IbI
Uroro no pazneny 49
Paznea 4. JIEKTPOJUHAMUKA
4.1 DIIEKTPUUIECKOE TT0JIE 24 1
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUI TOK 24 1




4.3 Toku B pa3IMyHbIX cpeaax 6
Uroro no pazaeny 54
Pazzea 5. PU3HUYECKHUH MPAKTUKYM
5.1 ®u3ndecKuil TPaKTUKyM 16 16
Hroro no pazneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 170 16




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Konrpoabnbie IIpakruyeckue (udpp )
NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarnutHo€ 1nosue 14
1.2 DNeKTpOMarHuTHas UHAYKLINS 13 1
Hroro no pasneny 27
Paznea 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanunueckue KojaeOaHus 10
2.2 DNeKTpOMarHuTHbIE KOJIeOaHUs 15
)3 MexaHuuecKue 1 3JEKTPOMarHUTHbHIE 10 |
BOJIHBI
24 OnTuka 25 1
Uroro no pazaeny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 Ocross CTO 5 1
Uroro no pazneny 5
Pa3znesn 4. KBAHTOBAS ®U3UKA

4.1 ‘ KopnyckynspHO-BOIHOBOM Ayalln3m 15

4.2 ®duznka aToma 5

43 ®du3uKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5

HacCTHIx




Uroro no pazneny

25

5.1 ‘ DeMeHTHl aCTPOHOMUU U aCTPOPU3UKI

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

12

Hroro no pazneny

Paszea 6. PU3HUECKHUH MPAKTUKYM
6.1

12

‘ Pu3nYeCcKUil IPAKTUKYM

Uroro no pazneny

Paznesn 7. OBOBIIAIOIIEE IOBTOPEHUE

16
16

16

CucreMaru3anus u 0000IIeHHE
71 MPEMETHOTO COJICPYKAHUS U OIbITA

’ TSI TEIBHOCTH, IPUOOPETEHHOTO TIPU
n3ydeHuu kypca pusuku 10 — 11 kmaccos

Uroro no pazneny

PesepBHOE Bpems

15

15

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10
170

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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