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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o ¢pu3uke Ha ypoBHE CpeIHET0 00IIero 00pa3oBanus pazpaboTaHa
Ha OCHOBE IMOJOXEHUM U TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM nporpammsl, npenactaBieHHbIX B DI'OC COO, a Takxke ¢ yu€ToMm
denepanpHOl pabodeil mporpammbl BocmuTaHuss U KoOHIENIMK TMpenogaBaHus
yuebHoro mpeamera «Pu3umka» B 00pazoBaTeNbHBIX Opranusamusx Poccuiickoii
®denepanyy, peaqu3yoIMX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[IporpamMma no ¢usuke omnpeaensieT o0sA3aTeIbHOE MPEAMETHOE COJEpKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCIEAOBATEIIBHOCTh M3YYEHUS TEM U Pa3JeiioB
y4eOHOro mpeAMeTa ¢ Y4ETOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBA3EH,
JIOTUKU Y4eOHOTO Ipolecca, BO3pacTHhIX ocoO0eHHOocTel oOyuatomuxcs. [Iporpamma
1o ¢pu3nKe NaéT npeCTaBICHHUE O LENsIX, COEepPKaHnu, oOLIel cTpaTerun 00y4eHus,
BOCIUTAHUS U Pa3BUTHUSL O0yUaroLUXCcs CpeacTBaMU yueOHoro npeamera «Dusukay
Ha yriy0Ja€HHOM YPOBHE.

N3yuenue kypca QU3MKH yriry0JIEHHOTO YPOBHS MO3BOJISIET pEAM30BaTh 3a1a4u
npodeccuoHaNbHON OpUEHTAIMH, HATIPABJIEHO Ha CO3/1aHNE YCIOBUM /1JIsl IPOSIBICHUS
CBOMX HUHTEIJIEKTYaJbHBIX M TBOPUYECKHX CHOCOOHOCTEM KaKIbIM OOYyYaroIIMMCH,
KOTOpbIE HEOOXOJWMBbl JJIA MPOJOJDKEHHS 00pa3oBaHUsT B OpraHU3alMsIX
npodeCCUOHAIBHOTO  00pa30BaHUsl MO  Pa3IUYHbIM  (DU3UKO-TEXHUUYECKUM U
WH)XCHEPHBIM CIIEIIUATIBHOCTSIM.

B nporpamme no ¢usnke onpeaenstorcs MiaHUPyeMble pe3yJbTaThl OCBOCHUS
Kypca (Qu3Mku Ha YpOBHE cpeaHero oOmero oOpa3oBaHUsA: JUYHOCTHEIE,
MeTanpeAMEeTHbIe,  MpeAMeTHble  (Ha  yrayOnénHom  ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOM JyUIsi  pa3paOOTKM TpeOOBaHUW K JIMYHOCTHBIM,
METanpeIMETHbIM M TIPEIMETHBIM pe3yibTaTaM OOy4yaroluXcs, OCBOMBLIMX
mporpaMmy 1o (HU3MKe Ha YPOBHE CpeHEro o0Iero oopa3oBaHus Ha yriayOJEHHOM
YPOBHE, SIBJISIETCSI CUCTEMHO-ESTEIIbHOCTHBIN TOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUTAHUPYEMBbIE pe3yJbTaThl OCBOCHUS Kypca PU3MUKHU Ha yriayOJIEHHOM YPOBHE, B
TOM YHCJIE MIPEIMETHBIEC PE3yIbTaThI MO rojlaM 00yUEHUS;

coJiep)kaHue yuyeoHoro npeamera « Pu3uka» 1mo rogam o0ydeHusl.

[Iporpamma 10 (u3MKE HMeEET TPUMEPHBIA XapakTep U MOXKET OBITh
MCIIOJIb30BaHA YUUTEIIMU (PU3UKU JIJIs1 COCTABIIEHUS CBOUX PaO0OYMX MPOrpamM.

[IporpamMma 1o (u3uke HE CKOBBIBACT TBOPUECKYIO WHUIIMATHBY yUWUTENCH U
MPEIOCTABIIAET BO3MOXHOCTH ISl pean3alii pa3IMuHbIX METOIMYECKUX MOIX0A0B
K MpEenojaBaHvi0 (U3MKU HA YriIyOJEHHOM YPOBHE MpPHU YCIOBHUH COXpaHEHHs
00s13aTeIbHON YaCcTH COJIEpKaHus Kypca.

dusuka Kak HayKa 0 Haubosee o0IMX 3aKOHaX MPHUPOJIbl, BHICTYIIAs B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUU 00
okpyxaromeMm wmupe. IkonbHBI Kypc QHU3MKM — CHCTEMOOOpa3yroummil A



€CTECTBEHHO-HAYYHbIX YUEOHBIX IPEIMETOB, IOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAaT B
OCHOBE TMPOLECCOB M SBJICHMUN, H3y4aeMbIX XUMHUEH, Ouonorueu, Gusnueckomn
reorpadueii u actpoHoMuei. Mcnonp30BaHue U aKTUBHOE TTPUMEHEHUE (PU3HUECKIX
3HAaHUU ONPENENNIIO XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cdepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, TTOJIy4€HHSI HOBBIX MAaTEPHUAJIOB C
3aJJaHHBIMU  CBOMCTBamMH. M3yueHue UMK BHOCUT OCHOBHOM BKJaa B
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa OOyd4aromierocsi, B
dbopMupoBaHHUEe YMEHUI IPUMEHSATH HAYUHbII METO/] IO3HAHUS MPHU BBHITOJHEHUU UMHU
y4eOHBIX HCCIIE0BAaHUM.

B ocHOBY Kypca (u3MKHM Ha YpOBHE CPEIHETO OOIIEro 0Opa30BaHUs IMOJIOKEH
pAA e, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIHUIIBI €I0 TOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBISIETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3/AEiOB (PU3MKH, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKOU, TAK U1 COBPEMEHHON (DUBUKH.

Hoea czenmepanuzayuu. B coOTBETCTBUM C HEW wMaTepualn Kypca (QU3HKU
00BbeIUHEH BOKPYT (pr3nueckux Teopuil. Beaymmm B Kypce siBasieTcss HOpMUpPOBaHUE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peamus3anus NpearonaracT HUCIOJIb30BaHUE
TYMaHUTapHOTO MOTeHIHala (U3NYECKOM HAyKd, OCMBICICHHE CBS3U pa3BUTHUSA
($uU3HUKY ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoea npuxnaonoui nanpaenennocmu. Kypc ¢usuku yriayOJEHHOTO YpPOBHS
IIPEANOJAraeT 3HaKOMCTBO C IIMPOKHM KPYrOM TEXHHUYECKHMX M TEXHOJIOTMYECKHX
MIPUJIOKECHUN U3YUYEHHBIX TEOPUHU U 3aKOHOB. [Ipu 3TOM paccmarprBarOTCsS Ha ypOBHE
o0ILIMX MPECTAaBICHUN U COBPEMEHHbIE TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea Ikonocuszayuu peanusyeTcss TMOCPEACTBOM BBEIACHUS 3JIEMEHTOB
COJIepKaHusl, MOCBSIIEHHBIX 3KOJOTHYECKUM IpoOiieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C PAa3BUTHEM TEXHUKH U TEXHOJIOTUH, a Takke OOCyXAeHHs HpodiieM
paloHaIbHOTO IPUPOIONOIB30BAHUS U SKOJIOTMUECKON O€30MaCHOCTH.

OcBoeHME coAEp)KaHUS TPOTPaMMbl MO (PU3HKE JOJHKHO OBITH MOCTPOEHO Ha
MPUHIUMIIAX CHUCTEMHO-JEATEIbHOCTHOrO noaxoAa. [ns ¢u3uku peanuzanmusi 3TUX
MPUHLIMIIOB 0a3upyeTcss Ha HCIOJIb30BAHUM CAMOCTOSATEIBHOIO JKCIIEpUMEHTa Kak
MOCTOSIHHO JieHCTBYIoMIero pakropa yaebHoro mnporecca. [ yriomy0néHHoro ypoBHS
— 3TO CHUCTEMa CaMOCTOSATENbHOTO YYEHHYECKOIO SKCIIEPUMEHTA, BKIIIOYAIOIIETO
(pOoHTANIbHBIE YYEHUUECKHUE ONBITHI PY U3yUYEHUH HOBOTO MaTepuaa, JJabopaTtopHbie
paboThl ¥ paboThl MpakTUkyMa. [Ipm 3TOM BO3MOXKHBI JBa croco0a peanu3aiuu
¢bu3nueckoro npakTukyma. B nepBom ciayyae mpakTHKyM IPOBOAMUTCA JIMOO B KOHLIE
10 u 11 kmaccoB, nuOO MOCEe MEPBOTO U BTOPOTO MOJYTOIUN B KaXIOM H3 3THUX
KjgaccoB. Btopoil cnoco®d — 3TO MHTerpauus paboT NpPaKTUKyMa B CUCTEMY
71a00paTOpHBIX pabOT, KOTOPHIE MPOBOJAATCS B MPOLIECCE U3YUEHHUS pasfeina (TeEMb).
[Tpu 3ToM moa paboTamMu MpaKTUKyMa MOHUMAETCSI CAMOCTOSITEIbHOE UCCIIEIOBAHHE,



KOTOpOE€ TMPOBOJUTCS MO PYKOBOJCTBY CBEPHYTOro, 0O0O0OIIEHHOrO BHAa 0e€3
ITOIIarOBOW MHCTPYKLIHUH.

B nporpamme no ¢pusnke cuctemMa yueHU4eCcKoro SKCIIEpUMEHTa, T1ab0paTOpHbIX
paboT U MpaKTUKyMa Mpe/ICTaBlieHa €UHBIM MepedHeM. BpiOop TeMaTuku A 3TUX
BUJIOB  YYCHHUYECKHMX TMPAKTHUUECKHMX pPabOT  OCYIIECTBISETCS  Y4aCTHHUKAMU
00pa30oBaTeNpHOTO NPOLECCa UCXO0I U3 OCOOEHHOCTEN NOYPOYHOr0 TUIAHUPOBAHUS U
ocHamleHus: kaOuHeta ¢usuku. Ilpm »>TOM  oOecmeunBaeTcs  OBIAJCHUE
OOy4YarolMMUCS YMEHHSIMH TPOBOAUTH TMpsSIMble M KOCBEHHBIE H3MEPEHHUS,
UCCJICIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH W TOCTAHOBKY OIBITOB IO
IPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bbonbiioe BHUMaHue yaensieTcsl PEIICHUI0 pacYETHBIX M KaueCTBEHHBIX 3a/1ad.
[Tpu 3TOM 1T pacYETHBIX 337124 MPUOPUTETOM SIBIISTFOTCS 33]1a4d C SIBHO 3aJ]aHHOW U
HESBHO 3a/laHHOM (PU3MYECKON MOJENbl0, MO3BOJIAIONIME NPUMEHSATh H3yYEHHBIE
3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HHTErpupys
IpPUMEHEHNE 3HAHUW W3 pa3HbIX pazzienoB. i KaueCTBEHHBIX 3a]1ad MPUOPUTETOM
ABJISIFOTCS 33J]aHUsI HA 00OBSICHEHHE/TIPE/ICKa3aHne NPOTEKAHUs (PU3NUECKUX SBICHHMA
Y TIPOIIECCOB B OKPY’KAIOUIEH KU3HU, TpeOyrolue BbiOopa (pu3nueckol Mojienu aJis
CUTYyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecreueHno y4eOHOro mnporecca Kypc U3k yriayOJaEéHHOro ypoBHS Ha ypOBHE
cpenHero oOuiero o0pa3oBaHUS JOJKEH H3Yy4daTbCs B YCJIOBHUSAX MPEIMETHOIO
kabuHeta. B kabunere GU3MKM AOMKHO OBITH HEOOXOIUMOE Ja0OpaTOPHOE
0o0OpyioBaHuE JJIsl BHIMOJHEHUS YKA3aHHBIX B MpOrpaMMe Mo (pu3mKe y4YeHUUYEeCKHX
OTIBITOB, JIAOOPATOPHBIX PAOOT M pabOT MPAKTHKyMa, a TAKXKE JEMOHCTPAIMOHHOE
o0opynoBaHue.

JleMOoHCTpallMOHHOE ~ 000pyJIOBaHWE (OPMHUPYETCS B  COOTBETCTBUU C
OPUHLIUIIOM  MHHUMAJIbHOM  JIOCTATOYHOCTHU U OOECHEeYMBaeT  IOCTAaHOBKY
NEPEYUCIICHHbIX B IMporpaMMe Mo (U3uKe KIIOYEBBIX JAEMOHCTpalUud s
UCCIICIOBAaHMUsI ~ M3yYaeMbIX  SIBJICHHH W  MPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHEHH.

JlabopatopHoe oOOpyIOBaHHE ISl YYEHUUECKHUX TPAKTUUYECKUX pabdoT
dbopMupyeTcs B BUAEC TEMATUYECKUX KOMIUIEKTOB U 00ECIIEYnBAETCS B pacy€Te OJHOTO
KOMIUIEKTa Ha JABYX oOOydaromuxcs. Temarnueckue KOMILIEKTHI J1aDOpaTOPHOTO
0o0OpynOBaHUsl JOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM HCIOJb30BaHUU
aHAJIOTOBBIX W IH(PPOBBIX TPUOOPOB, a TaKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX
CHCTEM B BHJIE ITU(PPOBBIX J1ab0OpaTOpHid.

OCHOBHBIMHU TIEJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISTFOTCSI:

(opMupOBaHUE UHTEPECA U CTPEMIICHUS O0YYAIOUINXCS K HAYyYHOMY U3YUYEHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABIECHUNA O HAYYHOM METOJE MO3HaHUS M (OPMHUPOBAHUE
HCCJIEIOBATENbCKOIO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSM;



dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHMS KAaK PE3yJbTaTa U3YYEHHUS OCHOB
CTPOCHHSI MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

(dopMupoBaHUE YMEHHH OOBSCHSITH SIBICHUS C HCIOJB30BAHUEM (PU3UUECKHUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TMPEACTaBICHUN O poiu GU3UKKA I Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX chepax Oymymiei nmpodeccrnoHalbHOM
JesITeIbHOCTH, CBSI3aHHBIX C PU3UKOM, MOJITOTOBKA K JATbHENUIIIEMY 00yYEHUIO B ’TOM
HaIpaBJICHUH.

JlocTikeHre 3THX Iiesie oOecreurBaeTcsl pelIeHHeM CISAYIOMUX 3a7ad B
mpolecce u3yueHus Kypca GU3MKN Ha YPOBHE CPEHET0 00IIero 0Opa3oBaHus:

MpUOOpPETEHUE CUCTEMBI 3HAHUN 00 OOmUX (U3UUECKUX 3aAKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOYAsT MEXAHUKY, MOJICKYJISIPHYIO (GU3UKY, SJICKTPOJIUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI acCTPOPU3UKH;

(opMupoBaHHE YMEHUI NPUMEHATHh TEOPETUUYECKUE 3HAHUA JUJIsl OOBSCHEHUS
buznueckux SBICHUM B TPHUPOAEC W AN TPHUHITHS TPAKTHYECKUX PEIICHUH B
MOBCEHEBHOM JKH3HM;

OCBOEHHUE CIIOCOOOB pEIICHUs PAa3IMYHBIX 33/a4 C SBHO 33JaHHON (U3NYEeCKOU
MOJIETIbIO, 3a/ad, MOAPa3yMEBAIOLIMX CAMOCTOSTENbHOE CO3JaHuEe (PU3NUECKOU
MOJIEJIH, aJIeKBaTHON yCIOBUAM 33Ja4M, B TOM YHCIIE 3a/1a4 MH)XEHEPHOIO XapaKTepa;

MOHNMaHNUEe PU3NIECKIX OCHOB U MTPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIBHOTO IJIAHUPOBAaHUS W  TNPOBENCHUS
(u3MYECKUX SKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIPETALUK HHPOPMALIUH, OIPEICIICHNUS
JOCTOBEPHOCTH MOJTYYEHHOTO pPe3yJIbTaTa;

CO3JaHUE YCIOBUM JUIsl Ppa3BUTUSL YMEHUN MPOEKTHO-HCCIEAOBATENIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE UHTEpeca K cepaM npodhecCuOHATBbHON NesTeIbHOCTH, CBA3aHHON C
(bU3UKOM.

B cootBerctBum ¢ TpedoBanusiMu ®I'OC COO yriny0aE€HHbBIN yPOBEHb U3yUYEHUS
yueObHoro mnpeaMera «®dusuka» Ha YpOBHE CpPEIHEr0 OOIIero o0pa3oBaHUS
BBIOMpAETCS OO0YYaIOMUMHUCS, TUIAHUPYIOMUMH TPOJODKEHHE O00pa30BaHUs TIO0
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO PO,

Ha usyuenue ¢usuku (yrayOn€HHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOLIEro
oOpazoBanus orBoautcsa 340 yacos: B 10 knacce — 170 yacoB (5 yacoB B Heneno), B
11 xnacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipemymaraemeiii B mporpamme 1o (U3MKE TIEpeueHb JIa0OpaTOPHBIX U
MPAKTUUYECKUX paboOT ABIAETCA PEKOMEHIOBAHHBIM, YYHUTENb JETaeT BbIOOD
NpOBEEHUsT JTA0OpATOPHBIX pPabOT W OMNBITOB C YYETOM HMHAMBUAYAJIbHBIX
0COOCHHOCTEH 00yJarOIIUXCs.



COJEPXAHUE OBYYEHUA
10 KJTACC

Pa3zpnes 1. HayuHblii MeTO] NO3HAHNSI IPUPOBI.

®uzuka — PpyHgaMeHTadbHas Hayka o npupoje. Hayunsiil MeTon mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCIepUMEHT M Teopus B Tpoliecce MOo3HaHus npupoabl. Halmronenue u
HKCIIEPUMEHT B (pU3HKe.

Croco06b1  u3MepeHuss (U3NYECKUX BEIWYWH (AQHAJIOTOBBIE W IH(POBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocTn  u3MepeHuil  ¢u3nueckux  BenuuuH  (abcodtoTHas U
OTHOCHTEIIbHAS).

MopenupoBanue (PU3MUECKUX SIBJICHUW M TPOIECCOB (MaTepuUalibHAas TOYKA,
a0COJIIOTHO TBEPAOE TEJO, UJICANIbHAS KUAKOCTb, UCATbHBIN T'a3, TOUCUHBIN 3apsi).
I'unote3a. ®U3nyecKuil 3aK0H, T'PAHUILIBI €M0 NPUMEHUMOCTU. PU3nyeckas Teopusl.

Ponb u mecTo pusuku B popMUpPOBAHUU COBPEMEHHOM HaAyYHOU KapTUHBI MUPA,
B MMPAKTUYECKOU JICATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3MepeHne cuiibl TOKa U HaNPSHKEHUS B LEMNA MOCTOSIHHOTO TOKA MPU HOMOILU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HakoMCTBO ¢ 1udpoBoii sadoparopueit mo ¢usuke. [Ipumepsl u3MepeHus
(bU3MYECKUX BEIUYUH MPU MOMOIIU KOMIIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABWKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BekTop MaTepuaibHONM TOUYKH, €ro TPOCKIIMM Ha OCH CHCTEMBbI
KoopauHaT. TpaekTopus.

Ilepemelienne, CKOpocTh (CpeaHsiE CKOPOCTb, MTIHOBEHHAs CKOpPOCTb) H
YCKOpEHHE MaTepUalbHOM TOUYKH, MX MPOEKIMM Ha OCHU CHUCTEMbl KOOPAWHAT.
CiioxxeHue nepemMenieHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHMHOE JBHKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI U MYTH MaTEepPUaIbHOM TOYKH OT BPEMEHU U MX
rpaduKy.

CBobOoHOE mMaaeHWe. YCKOpeHHEe CBOOOAHOTO TMajaeHus. JIBrkeHHe Tena,
OpOIIIEHHOTO TMOJ] YIJOM K TOPU30HTY. 3aBUCUMOCTb KOOpPJMHAT, CKOPOCTU U
YCKOPEHHSI MAaTEPHAILHON TOYKH OT BPEMEHU U UX TpauKy.

Kpusonunennoe nsuxenne. [[BHykeHrE MaTEPUAIbHON TOYKHU IO OKPYKHOCTH.
VYrioBas u  nuHeWHas  ckopocTh. llepwong w wyactora  oOpanieHwus.



LlenTpocTpemurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHIE€HIMAJIbHOE) M IOJHOE
YCKOPEHUE MAaTEPUAIBHON TOUKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHL:  CIHUIOMETD,
IBW)KCHUE CHAPSIOB, LIEMHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPENAYN, CKOPOCTHBIE
TUDTHL.

Jemoncmpayuu.

Mopenp cuctemMbl OTCUETA, WLIIOCTPALUSA KUHEMATHYECKUX XapaKTEPHUCTHUK
JBUKEHUS.

CriocoObl uccien0BaHusl IBUKEHU.

Nnmroctpanus npeaeibHOro Nepexo/ia U n3MEepEeHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue ABUAKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[Tamenue Ten B BO3AyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmtonenune nBuxkeHHs Tena, OpOUIEHHOTO TMOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasiienne ckopoct Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeH, TPACKTOPUNA, CKOPOCTEN IBUKEHUS OJTHOTO U TOTO K€ Teja B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydyeHne HEpPAaBHOMEPHOTO MABMKEHHSI C LEIBIO ONPEAECICHUS MIHOBEHHOU
CKOPOCTH.

N3mepenne yCKOpeHHUs NpH NMPSAMOJIMHENHOM PaBHOYCKOPEHHOM JABHKEHHH I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTM IIyTM OT BPEMEHM IIPM  PaBHOYCKOPEHHOM
JIBUKECHUM.

N3mepenne yckopeHusi CBOOOIHOTO MajieHus: (PEKOMEHAOBAHO HCIIOIb30BaHUE
1 poBoii 1abopatopun).

N3ydenue nBmxeHus Teia, OpOIIEHHOT0 TOpU30HTaNbHO. [IpoBepka runoTessl o
MPAMOM MPOMOPLHOHATBHON 3aBUCUMOCTH MEXKIY JAAIbHOCTBIO MOJETA U HAYaIbHOU
CKOPOCTBIO TeJA.

N3ydenne nABWKEHHS Tella IO OKPY>KHOCTH C TOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH MEpHOJa OOpaleHUs] KOHWYECKOT0 MasTHUKA OT
€ro MapaMeTpOoB.

Tema 2. Jlunamuxa.

ITepBbii 3akoH HproroHa. HHepumaneHble cucteMmbl otcu€ra. [IpuHnumn
oTHocuTenbHOCTH ['anmnes. HewnepuuaibHble cUCTEMBI OTCU€Ta (OINpEAEIICHHE,
MIPUMEDPBI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoin 3akoH HeroTOHA 17151 MaTepUaaIbHON TOUYKHU.

Tpertuit 3axkoH HproTOHA U151 MaTEpUaAIbHBIX TOYEK.



3aKOH BCEMUPHOI'O TATOTEHUSI. DKBUBAJICHTHOCTh I'PABUTALlMOHHON U MUHEPTHOMN
MaccChl.

Cuna TspKecTH. 3aBUCMMOCTh YCKOPEHHSI CBOOOJIHOTO MAJICHUSI OT BBICOTHI HAJT
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduueckoil mupoThl. [[BrkeHre HEOECHBIX TN U
uXx cnyTHUKOB. 3akoHbl Kerepa. [lepBasg kocmuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBHKYIIErocsi ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS! CKOIbKEHUS U CUJIa TPEHUS TTOKOSI.
Koaddumuent tpenns. Cunia COmpoTUBICHUS TPU JBIKCHUH Tela B KUIKOCTH WIIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

JHasnenue. ['mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHuyeckre YCTPONCTBA M TEXHOJOTUYECKUE TIPOLIECChI: TMOJIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue ABuKeHUS Tel B MHEPUHAIBHBIX M HEHMHEPUHUAIBHBIX CHCTEMax
OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenue nByxX HWIMHAPOB WM IIAPOB Pa3HONM Macchl C OJIMHAKOBHIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOAECHCTBYIONIECH MPUIIOKEHHBIX K TEIYy CUJI C IMPOU3BEACHUEM
MAaccChl TeJla Ha €r0 YCKOPEHHE B MHEPLUAILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3mepenune macc 1o B3auMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUU.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOACHCTBYIOINIEH CHJI TIPU JIBIDKEHUM OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka ruMoOTE3bl O HE3aBUCUMOCTH BpPEMEHU JBHXEHUS Opycka Mo
HAKJIOHHOM MJIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MACCHhI.

UccnenoBanne 3aBUCUMOCTUA CUJI YNPYrOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pPe3MHOBOM 00pa3iie, OT uX JAedopMarnmu.

N3ydeHune ABWMIKEHUS] CUCTEMBbI TE€J, CBA3AHHBIX HUTHIO, TIEPEKUHYTOM dYepes
NErKuii OJIOK.

N3mepenne koddduiimeHTa TpeHUs IO BEJIWYMHE YIIIOBOro kodhduimeHrta
3aBUCHUMOCTH Frp(N).

UccnenoBanne nBmKeHUs OpyCka MO HAKJIOHHOW IJIOCKOCTH C TIEPEMEHHBIM
KO2(pPUIIMEHTOM TpEHHUS.

N3ydenune nBMKEHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.



AbGcomoTtHo TBEpHoe Teno. llocTynaTenbHOe M BpallaTesbHOE JIBHXKEHUE
TBEPAOTro Tenaa. MOMEHT CHIIbI OTHOCUTENBHO OcH BpamieHus. [1nedo cuibl. CrioxxeHue
CWUJI, IPWJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOWUYMBOE, Oe3pa3TuyHOe paBHOBECHE.

TexHuyeckrue yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEMH,
CTPOMTENBHBIM KPaH, peIIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLIEHUS.

KoHcTpyHnpoBaHre KpOHIITEMHOB U PaCU€T CUJl YIIPYTOCTH.

N3ydenune ycTOMIUBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

NMnynee MarepralbHOM TOYKHM, CHCTEMBI MAaTEpHANbHBIX TO4eK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

MMiyiibe CUIIBI M U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

MoOMEHT wuMITylbCa MaTepUANIBHOW TOYKHW. lIpeacraBieHne o coxpaHEeHUH
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJISIX.

Pabora cuimbl Ha MalloM M Ha KOHEYHOM IepeMenieHuu. I 'paduyeckoe
npecTaBieHre paboThl CUITBI.

MOIIHOCTH CHUJIBI.

Kunetnueckass »Heprusi MaTepualbHOW TOUkM. Teopema 00 W3MEHEHUU
KUHETUYECKOU IHEPTUU MATEPUATIBHON TOUKHU.

IloreHuManbHple W HENOTEHIMalIbHble Cwibl. [loTeHnuManbHas >HEpPrus.
[ToTenmuanpHas 3HEprus ympyro aedopMHUpOBaHHOW MpYyKuHBI. [loTeHnmanpHas
SHEPrus Teja B ONHOPOJAHOM IPAaBUTALIMOHHOM noJie. [loTeHnnanbpHas SHEPTHs Tea B
IPaBUTAIMOHHOM TIOJI€ OJHOPOAHOro Iapa (BHYTpM M BHe 1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMUYECKast CKOPOCTb.

CBsi3p pabOTHl HEMOTEHIMAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHWYECKOW 3HEepruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHne bepHyUIM [UIsI HUACAIBHOM KUJIKOCTH KAaK CIEICTBUE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue ycTpOHWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: JBUKEHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIA MTUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHHs UMITYJIbCA.



PeaktuBHOE ABUKEHHUE.

N3mepenne MOIHOCTH CHUJIBI.

H3meHeHue sHeprun Teja Mpu COBEPIICHUN PadOTHI.

B3anmHbIE mpeBpallleHUs] KUHETHYECKOM M IMOTEHUHUAIBHOW HHEPruil Ipu
JNENCTBUM HA TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITyTH.

N3mepenne cuiibl TATH, CKOPOCTU MOJIEIH AJIEKTPOMOOMIISI U MOIIHOCTH CHUJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanne coXpaHeHHs] UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHM.

N3MepeHne KHHETUYECKO YHEPTUH TeJIa 10 TOPMO3HOMY MYTH.

CpaBHEHHE U3MEHEHHS TMOTCHIMAIBHOW PHEPrUU MPY>KUHBI C pabOTOW CHIIBI
TPEHHUSL.

Onpenenenvne pabOTHl CWIBI TPEHUS MpPU JABWKEHUM TeJa IO HAKIOHHON
IJIOCKOCTH.

Pasznen 3. MoJsiekyasipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OCHOBHBIE TOJIOKEHUSI MOJEKYIsIpHO-KMHeTH4Yecko Tteopuun (MKT), wux
onbITHOE 00ocHOBaHuE. uddy3us. BpoyHoBckoe nBUKEHUE. XapaKkTep ABUKEHUS U
B3aMMOJECHUCTBUA YaCTHIl BellecTBA. MoAEIN CTPOCHUS ra30B, )KUIAKOCTEN U TBEPABIX
Ten U 00BSACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojened. Macca u pa3Mepsl
Mmouiekya (atomoB). KonmuectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa W crnocoObl e€ wusMmepenus. I[llkana
temnepatyp Llenbcus.

Mogens uaeanbHOTO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTUILIBI raza
JIBI)KYTCS XaOTUYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmaneiipona. AoGcomtoTHas
temneparypa (mkamra temrepatyp KenbBuna). 3akoH Jlambrona. M3ompoiiecchl B
UJeaNlbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXKy JIaBJICHUEM U CPEAHEN KUHETUYECKOW SHEPIUE MOCTYNATENbHOTO
TEIJIOBOTO  JBWKEHHS MOJIEKYJ HJEaNbHOro Ta3a (OCHOBHOE YypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU UACATBHOIO ra3a).

CBsi3b a0CONIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKOM CUCTEMBI CO CpeIHEen
KMHETUYECKOU 3HEepruel MoCcTynaTeIbHOr0 TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETP,
OapomeTp, MoTy4yeHue HaHOMaTepUasoB.

Jlemoncmpayuu.

Mopenu ABUKEHHUS YaCTUI] BEIIECTBA.



Mopenb OGpOyHOBCKOTO JIBHXKEHHUS.

Buneoponuk ¢ 3anmuchio peatbHOTO OPOYHOBCKOTO JIBUYKEHUS.

Huddysust KUIKOCTEH.

Mogaens onbita [lITepHa.

[IputskeHrEe MOJIEKYII.

Mojienn KpuCTAUTMYECKUX PEHIETOK.

Habmonenue u ncciaenoBaHuE H30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanne mpouecca yCTAHOBICHHS  TEIUIOBOTO  pPaBHOBECHS  IpHU
TEIUI000MEHEe MEXTy TOpsiuei U XOJIOAHOM BOJIOM.

N3yuyeHne H30TEPMUYECKOrO TMporecca (pPeKOMEHJOBAHO HCIIOIb30BaHUE
uudpoBoii 1adbopaTopun).

N3ydenne n30X0pHOro mnporecca.

N3ydenne nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCJIOBUM s
TEPMOJAMHAMHUYECKON CcHUCTEeMbl. BHemHne u BHyTpeHHHE napamerpsl. llapameTpsl
TEPMOJAUHAMUYECKON CUCTEMbI KaK CPEIHUE 3HAYCHUS BEIIMYMH, ONHMCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.

Hynesoe  Havamo  tepmomnHamuku. CamonpousBOJIbHAs  pejakcanus
TEPMOJMHAMUYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mojenb uaeanbHOro raza B TEpMOJAMHAMUKE — CUCTEMA YPABHEHUW: YPABHEHHUE
MenpneneeBa—KianeiipoHa W BbIpaXXEHUE U1 BHYTPEHHEW OJHEPIUU. Y CIOBUS
MIPUMEHUMOCTH 3TON MOJAEIIM: HU3KAS KOHLICHTPALIHUS YaCTHULl, BBICOKUE TEMIIEPATYPHI.
BripaykeHne 1 BHyTPEHHEN YJHEPTUHM OJJHOATOMHOTO UJICAJIBHOTO rasa.

KBazucratnueckrne u HECTATUYECKUE ITPOLIECCHI.

OnemeHTapHasi pabota B TepMoauHamuke. Beruncinenue paboTel mo rpaduky
npoiecca Ha pV-auarpamme.

Tenmonepenaya  kak  cnoco0  WM3MEHEHHMS]  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  CHCTEeMbl  0e3  coBepuieHus  pabotel.  KonBekius,
TETUIONPOBOJAHOCTD, U3TyUYCHUE.

KomnuectBo Ttemnorel.  TemioéMkocTs Tenma.  YAenbHass W MOJISIpHAs
TEIJIOEMKOCTH BELIECTBA. Y paBHEHUE Maiiepa. Y nenbHas TemioTa CropaHust TOILUIUBA.
Pacuér konuuecTBa TeroThI pu Teruionepeaaye. [lonstue 06 agnadatHoM npoiiecce.

IlepBblii 3aK0H TEpMOAMHAMUKHU. BHYTpeHHsIs sHeprus. KoinuecTBo TEMNOTHI U
paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEHW SHEPTHH TEPMOANHAMUYIECKON CHCTEMBI.

BTopoii 3aKk0H TEpMOJUHAMUKH JJII PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHME TEPMOAMHAMHUYECKON CHCTEMBI IMPOXOIUT €IMHCTBEHHAs
aguabarta. AGCONIOTHAs TeMIlepaTypa.



Bropoli 3ak0H TepMOJAMHAMUKU JJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaarh TeIIoTy OT 0ojee XOJIOAHOTO Tela K 0oyiee HarpeToMy 0e3 KOMITeHCAIluu
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunune! necTBus TerioBbiXx MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. Hukn Kapho.

DKOJIOTUYECKUE AaCIEKThl MCIOJIb30BaHMS TEIUIOBBIX JBUTrareneil. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

TexHudeckne YCTPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHL: XOJOAUIIbHHUK,
KOHJUIIMOHEp, JU3EIbHBIA M KapOIOpaTOpHBIN JBUraTeiad, mapoBas TypOuHa,
NOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, VYTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
HCIIOJB30BaHUEM TEIUIOBOTO HACOCa, YTWIM3alUs OMOOPraHMYECKOro TOIUIMBA IS
BBIPAOOTKHU «TEILJIOBOI» U 3JIEKTPOIHEPTHUU.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuuyeckoM pacIlIupeHUN.

Bo3znymHoe oruuso.

CpaBHEHUE YAETBHBIX TEIUIOEMKOCTEMN BEIIECTB.

CnocoObl M3MEHEHUs BHYTPEHHEN YHEPTUH.

HccnenoBanue anuadbaTHOTO TIpolecca.

KomnproTepHble MOJIEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyM.

N3mepenne yaenpHON TEMITOEMKOCTH.

HccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

HccnenoBanune agmabaTHOTO TIpoIiecca.

N3ydeHne B3aMMOCBSI3M DJHEPIrUU  MEXMOJICKYJSIPHOTO B3aUMOJCHCTBUSL U
TeMIepaTypbl KUTICHUS KUJTKOCTEH.

Tema 3. Acpecamnibie cocmoanusn eewjecmea. Pazosvie nepexoowvl.

[Tapoo6pazoBanue u KoHAeHCalus. MicnapeHue u KuneHue. Y ieapHas TersioTa
napooOpa3zoBaHUsI.

HaceollieHHble 1 HEHACHIIIEHHBIE NTapbl. KauecTBeHHAast 3aBUCUMOCTD TJIOTHOCTH
W JIaBJICHUS HACBIIMICHHOTO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00BbEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JABJICHUS B KUIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Tépnoe temo. Kpucrammmueckne u amopdHble Terna. AHU30TPOIHUS CBONCTB
kpuctauioB. IlmaBneHwe u KpuctaiMzauus. YJellbHasg TEIUIoTa IIJIABJICHUS.
CyO6numarnusi.

Hedbopmanuu tBEPpAOrO Tena. Pactskenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedhopmariuii.

TemnoBoe pacumivpeHne XUAKOCTEH U TBEPABIX Tel, OOBEMHOE U JIMHEHHOE
pacuipeHre. AHTapMOHU3M TEIJIOBBIX KOJIEOAHWM YacTUIl BEUIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHeprun B (ha30BHIX MEPEX0/IaAX.



VYpaBHeHUe TEIIOBOTO OaiaHca.

[ToBepxHocTHOe HatspkeHHE. Koa(ppuimeHT NOBEPXHOCTHOTO HATSKCHHUS.
Kanumnsipasie sBneHus. JaBieHue moJi UCKPUBIECHHON MOBEPXHOCTHIO KHUJIKOCTH.
®opmyia Jlaruiaca.

TexHu4yeckne yCTpoHuCTBa U TEXHOJOTHYECKUE MPOLECCHI: KUJIKUE KPUCTAIIIBL,
COBPEMEHHbBIE MATEPUAJIBI.

JHemoncmpayuu.

TennoBoe pacmnpeHue.

CBOIICTBA HACBHIILICHHBIX TAPOB.

Kunenune. Kunenne npu noHM>KEHHOM JIaBJICHUMU.

N3mepeHre cUitbl MOBEPXHOCTHOTO HATSKEHU.

OMNBITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

KanunnspHsie siBeHus.

Mopenu HEHbIOTOHOBCKOM JKHUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJIEHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunbl nedopmarimii.

Habmronenune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS )KUIKOCTEN.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydyeHne CBOMCTB HACBILIECHHBIX MAPOB.

N3mepenne aOCONIOTHOM BIAXKHOCTU BO3JyXa W OIICHKA MacChl MapoB B
MTOMEIICHUH.

N3mepenune koddduiimeHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenne monyns FOnra.

UccnenoBanne 3aBucuMoctd  AedopMmaliii  pe3MHOBOro  oOpasia ot
IIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekTpoauHaMHKa.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tenl W €€ NposIBIEHHUs. JJeKTpuueckui 3apsa. JlBa Buaa
ANEKTPUYECKUX  3apanoB. [IpOBOIHMKH, JHUAJIEKTPUKA U MOJIYNPOBOJHUKH.
DneMeHTapHbIN IEKTPUUECKUH 3aps]l. 3aKOH COXPAHEHHUS JIEKTPUUECKOT0 3apsija.

BzaumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyioHa.

DnekTpudeckoe nose. Ero neicTere Ha 3JIEKTPUUYECKHAE 3aPSAbI.

Hampsox€anocts  anexktpudeckoro  modsi.  [IpoOuwii  3apsan.  Jlunuwm
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIMAIBHOCTh AJIEKTPOCTATUYECKOTO TOoJisl. Pa3HOCT NOTEHUMAOB U
HanpspbkeHue. [loTeHnmanbHas »SHeprus 3apsaa B JJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuuan snexkTpocTaTudeckoro mnojis. CBa3b HANPSKEHHOCTU TOJISI U Pa3HOCTH



NOTEHIMAIOB IS  3JEKTPOCTaTHYeCKOro 1mosisi (Kak OJIHOPOJHOTO, TakK U
HEOIHOPOJTHOTO).

[IprHIMD Cynepno3ULIAN dIEKTPUIECKUX TTOJIEN.

[Tone Toueunoro 3apsaa. Ilone paBHOMepHO 3apspkeHHOUM cdeprl. Ilome
PaBHOMEpHO 3apsikKeHHOro mno oO0béMy mmapa. [lome paBHOMEpHO 3apsKEHHOM
OeckoHeyHOW TMIOCKOCTH. KapTuHbl JHHMA HANPsSHKEHHOCTH JTHX TMOJNEH U
DKBUITOTCHIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBHE PABHOBECUS 3apsA0B.

JIMPAEKTPUKHU B DJIEKTPOCTATHUECKOM ToJie. Jlusnekrpuyeckass IpOHUIIAEMOCTh
BEILIECTBA.

KonpeHcatop. DneKTpoEMKOCTh KOHAEHCATOpa. OJEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOPA.

[TapannensHoe coenuHeHue KOHIEHcaTopoB. IlocinenoBarensHOe coeauHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATopa.

JIBr>KeHHE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTHYECKHE IIPOLECCHI: AIEKTPOCKOIL,
AIIEKTPOMETpP,  IJNEKTPOCTaTHYECKas  3allMTa, 3a3eMJICHHE  3JIEKTPONpPUOOpPOB,
KOHJeHcaTopsbl, reHepatop Ban ne I'paada.

Hemoncmpauyuu.

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

DIIEKTPUUECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DneKTpUYEeCcKoe NoJIe ABYX 3aPSyKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reneparopa (Baun ae I'paada).

[IpoBOJHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IJIOIAAU IUIACTHH,
PACCTOSHMS MEXIYy HUMU U JUIIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOopa.

3apsiaKa U pa3pszika KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TElL.

HaGnronenue npeBpallleHus SHEPTUH 3apsDKEHHOTO0 KOHJIEHCATOpa B DHEPTHUIO
W3JIyYEHUS CBETOANO/A.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHIMAIOB (HANPSYKEHU) PU MOCIEA0BATEIBHOM
COCAMHEHNH KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpudecKuii mok.

Cuina toka. [TocTOsIHHBIN TOK.



VY ¢10Bus CyleCTBOBAHUS IIOCTOSHHOIO 3JIEKTPUYECKOr0 TOKa. ICTOYHUKH TOKa.
Hanpsoxenue U u DJ1C &.

3akoH Oma [iJ1s y4acTKa Lemu.

DNEKTPUYECKOE CONPOTHUBIICHHE. 3aBUCUMOCTH COIIPOTHBIICHHS OJHOPOJHOIO
OPOBOJHMKA OT €ro JJWHBl M IUIOIAAU TOINEPEYHOrO0 CEYEHUs. Y ACIIbHOE
CONPOTHUBJICHUE BEUIECTBA.

[locnenoBarenpHOE, NapajUieIbHOE, CMENIAHHOE COEIWHEHHE IPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTprueckux menei. [Ipasuna Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOIHOCTE 3JIEKTPUYECKOrO0 TOKa. TerioBas MOIIHOCTb, BBbIACIsAEMas Ha
pe3ucrope.

OJIC u BHyTpEeHHEE CONMPOTHUBIIEHUE UCTOYHUKA TOKA. 3aKOH OMa JJisl TTOJTHOM
(3amMKHyTOH) 3nekTpuyeckol wenu. MomHocTh ucTOYHMKA Toka. KopoTtkoe
3aMBIKaHHE.

KoHzeHcaTop B LeTH MOCTOSIHHOTO TOKA.

TexHuyecknue YCTPOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI:  aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUMK HIIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

HccnegoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIPSKEHUS ISl pE3UCTOPA, JTaMIIbl
HaKaJIMBaHUS U CBETOJIMOAA.

3aBUCUMOCTh COTNPOTHUBJICHUS IWIMHAPUYECKUX TMPOBOAHUKOB OT JUJTUHBI,
IIJIOIIAU TIOTIEPEYHOr0 CEUYEHUs U MaTepuaa.

HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA OT COIPOTHUBJIEHUS MPU IOCTOSIHHOM
HaIpsHKEHUU.

[Ipsamoe m3mepenune 3/]C. KopoTkoe 3aMbIKkaHUE rajJbBaHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHUMAIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKA OT
CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmMuUKym.

HccenegoBaHue CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHoro COnpoTUBIIEHUS IPOBOJIHHUKOB.

HccnegoBanne 3aBUCMMOCTM CHJIBI TOKA OT HaNpsDKEHUs I JIaMIIbl
HaKaJIUBaHUS.

VYBenuueHue npejena u3MepeHus: amrnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMNPOTUBJICHUSI HCTOYHHUKA TOKA.

Uccnenoanue 3aBrucumoctd D/1C ranbBaHUYECKOT0O AJIEMEHTAa OT BPEMEHH MpU
KOPOTKOM 3aMBbIKaHUU.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHHMKA TOKA OT
CUJIBI TOKA B LIEMH.



HccnenoBanue 3aBUCUMOCTH TOJE3HOW MOIIHOCTH MCTOYHUKA TOKAa OT CHJIbI
TOKa.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi ~ MPOBOAMMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
OPOBOJAMMOCTh TBEPABIX METAIUIOB. 3aBUCUMOCTH CONPOTHUBJIEHUS METAJLUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TomynpOBOTHUKH. CobcTBeHHas U pUMeCcHast IIPOBOJIUMOCTh
noJIypoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B JJIEKTPOJIMTAX. JIEKTPOJIUTHYECKAs THCCOLIMAIUL.
OnekTponus. 3akoHsl Dapajes AJs AJIEKTPOIU3A.

DIIEKTPUYECKHAN TOK B Ta3zax. CaMOCTOATENBHBIN U HECAMOCTOSATEIBHBIN pa3psl.
Pa3nuuHbIe TUIBI CAMOCTOSITENIBHOTO pa3psaa. Monnus. [1nazma.

TexHnuecKue ycTpoiCTBa U PAKTUYECKOE MPUMEHEHHE: Ta30pa3psiIHbIE JaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJYNPOBOJHUKOBBIE NMPUOOPHI: TUOJ, TPAH3UCTOD,
(dboToMoA, CBETONNOM, T'ajbBAHKKA, paUHUPOBAHUE MEIM, BHIILJIABKA AITIOMUHUSA,
ANEKTPOHHAST MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTH COIPOTHUBIICHHS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHsbI nekTposnsa Papazes.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3IyXaA.

CpaBHeHHE MPOBOAMMOCTH METAJUIOB U MTOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HaOmnronenue aexTposusa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO MOHA.

HccenenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMITEPATYPHI.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3HYeCcKUuil MPAKTUKYM.

Cnoco0bl n3mepenusi GU3NUECKUX BEIMYHUH C MCIHOJb30BAHUEM aHAJIOrOBBIX U
U(POBBIX H3MEPHUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCOJIOTHBIE U OTHOCUTENbHBIE TMOTPEIIHOCTH M3MEpPEHU (PU3MUECKUX BEJIUYHH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAaHUHN 3aBUCUMOCTEN (PU3UIECKUX
BEJIMUMH, TPOBEpPKA MPEITOKEHHBIX THUIMOTE3 (BHIOOpP M3 pabOT, OMHCAHHBIX B
TEMaTUYECKUX pazfenax «YUeHHYECKH HKCIEepUMEHT, J1abopaTopHble paboThI,
MIPAKTUKYM» ).

MexnpeaMeTHbIe CBA3H.



N3yuenue kypca ¢pu3uku yriry0ona€éHHoro ypoBHs B 10 Kiacce OCyIECTBISIETCS C
Y4ETOM COZAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€ € KypcaMU MAaTE€MAaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesrcnpeomemnoie NOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20
no3HaHuA: IBJICHNUE, HAy4HbIN (PaKT, TUNOTE3a, (hU3ndecKas BEIMUMHA, 3aKOH, TEOPHS,
HaOJIIOCHUE, SKCIIEPUMEHT, MOJEIMPOBAHHUE, MOJIEIb, U3MEPEHHE, MOTPEUIHOCTU
M3MEpEHHH, N3MepUTENbHbBIE MPUOOPHL, I poBas JadopaTopus.

Mamemamuka: peuieHue cuctemMbl ypaBHeHuil. Jluneitnas ¢ynkuus, napadoua,
runepbona, UX rpagukd M cBoWcTBAa. TpUrOHOMETpUYECKHE (QYHKLIMU: CUHYC,
KOCHUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECCTBO. BEKTOPHI
Y UX NMPOEKIIMHA Ha OCH KOOPJUHAT, CJI0KEHHE BEKTOPOB.

buonozua: mexaHnyeckoe IBIKEHHE B KUBOW mpupoje, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPIaHU3MOB, TEIJIOBOE 3arps3HEHUE OKPY’KAIOLIEH Cpenpbl,
yTuiau3anus OHOOPraHMYECKOro TOIIMBA JJs  BBIPAOOTKH  «TEIJIOBOW» U
AJIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHNE M KaWJUIAPHBIE SIBJICHHS B IIPUPOJE,
ANIEKTPUYECKHUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, IOJIy4YeHHME HAHOMAaTE€pHallOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJI, KUIAKOCTEH M Ta30B, KUAKUE KPUCTAILIBI, 3JIEKTPUYECKHE CBOMCTBA
METaJUIOB,  DJIEKTPOJIMTHYECKAas  JIUCCOLMAalus,  rajlbBaHWKA,  AJIEKTPOHHAA
MUKPOCKOIHS.

TI'eocpagpua: BnaxxHocTh BO3ayxXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHUE JBUKEHUN C UCIIOJIB30BAHUEM MEXaHU3MOB, YUET
CYXOro M >KHMJKOIO TPEHHUsS] B TEXHUKE, CTaTUYECKHUE KOHCTPYKUUHU (KPOHILITEHH,
peméTyarble KOHCTPYKLHMH), HWCIOJIb30BAaHUE 3aKOHOB COXpPAHEHHS MEXaHUKH B
TEXHUKE (TUPOCKOII, BOAOMET U JIPYTUE), IBUTAaTeb BHYTPEHHETO CrOpaHus, mapoBas
TypOuHa, OBITOBOM  XOJOAWJIBHUK, KOHIUIMOHEP, TEXHOJIOTUU TOTYYECHHUS
COBPEMEHHBIX MaTEpPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3eMJICHUE AIEKTPONIPUOOPOB, ra30pa3psIHbIE JIaMIIbI,
MOJIyITPOBOJTHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KITACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noe.

BzanmopaencTBrue NOCTOSIHHBIX MAarHUTOB M TPOBOJIHUKOB C TOKOM. MarHuTHOE
noje. Bektop MarHuTHOM MHAYKUUU. [IpUHIMUIT CyIIeprIO3ULIMM MarHUTHBIX ITOJIEH.
JIMHUY MarHUTHOW UHIYKIIHH.

MaruutHoe nojie MPOBOAHUKA C TOKOM (IIPSMOro MPOBOJHMKA, KAaTYIIKU U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.



Cuna JlopeHiia, €€ HanpaBiIeHUE U MOYJb. [[BUKEHUE 3apsSyKEHHOW YacTHUIIbI B
OJTHOPOJITHOM MarHuTHOM mosie. Pabota cumbl Jlopena.

MaruunTtHOE nosne B BemecTse. PeppOMarHeTUKH, Mapa- U JUaMarHeTHKU.

TexHuyeckre yCTpOWCTBA W TEXHOJOTMYECKUE IMPOLECCH: IMPUMEHEHUE
MNOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, IIEKTPOABUTATEID
Sxo0u, yCKOpUTEIH 3JIEMEHTAPHBIX YaCTHII.

JHemoncmpayuu.

KapTtuna nuHUi MHIYKIIUA MarHUTHOTO TOJIS TTOJIOCOBOTO U TIOJJKOBOOOPA3HOTO
MOCTOSIHHBIX MarH1TOB.

KapTtuna nuHuid MarHUTHON MHIYKIIMH TIOJISL JIIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJHNKA, KATYIIKA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

Hab6nronenue nBmxeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[IpuHUMI OEHCTBHS JIEKTPOU3ZMEPUTEIHLHOTO MPUOOPAa MATHUTORIIEKTPUUECKON
CUCTEMBL.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

Hccnenoanue aeMCTBUS NOCTOSIHHOTO MarHUTa HA PAMKy C TOKOM.

N3mepenne cuiibl AMmnepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Ornpenenenne MAarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHUsI CUIIbl AMIiepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBneHHE 3IIEKTPOMArHUTHOW HHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYKIIHAH.
OJAC wunaykuuu. 3akoH »siekTpoMarHuTHOW wuHAykuun @apanes. Buxpesoe
anexktpuueckoe noie. Toxkn Dyko.

O/1C uHIyKUHMH B MPOBOJIHUKE, IBMXKYLIEMCS B OJTHOPOJTHOM MarHUTHOM IIOJI€.

[Ipasuio Jlenua.

NunyktuBHOCTE. KaTyllka MHAYKTUBHOCTH B LIENM TOCTOSIHHOTO TOKA. SIBIeHue
caMouHaykiuu. J/JC caMOMHIyKIIHH.

DHeprusi MarHUTHOTO TOJIs1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTporcTBa U TEXHOJOTHYECKHE MPOLIECCHl: NHAYKIIMOHHAS 1€Yb,
COJICHOW/I, 3aIlMTa OT 3JEKTPU3ALNHU TEII ITPU ABMKEHUH B MArHUTHOM I10JI€ 3€MIIH.

Jemoncmpayuu.

HaGnronenue sBaeHUs 2IEKTPOMAarHUTHOW HHTYKITHH.

Uccnenoanne 3aBucumoctd DJIC HMHAYKUMH OT CKOPOCTH HM3MEHEHUS
MAarHuTHOTO MOTOKA.

IIpaBuino Jlenna.



[Tanenue maruuTa B aJIIOMUHUEBON (MEIHOM) TpyOe.

SBneHne cCaMOUHAYKIUU.

Uccnenoanune 3aBucumoctd DJ[C caMOMHAYKIMH OT CKOPOCTH HM3MEHEHUS
CHUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUHU.

Ornpenenenre HHIYKIIMU BUXPEBOIO MArHUTHOTO TOJISL.

Uccnenosanue siBICHUS] CAMOUHIYKIIUH.

COopka Mo1enu 3JIEKTPOMarHuTHOTO reHepaTopa.

Pa3gea 5. Kosie0anua v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOJHBIE KOJICOAHUSI.

[Mapmonnyeckue konebanusa. KunemMarnueckoe M JMHAMHYECKOE OIHMCAHHE.
DHepreTUUecKoe OINMUCAHME (3aKOH COXPAaHEHUS MEXaHMYECKOW 3Hepruu). BwiBon
JTUHAMUYECKOTO OIMMCAHMS TaPMOHMYECKHX KOJEOAHMM W3 UX DHEPreTHYECKOro U
KMHEMAaTUYE€CKOTO OMTMCAHMUS.

Amvmutyna u ¢dasza xoneOanuil. CBsi3p aMIUIMTYAbl KOJEOAHUNA HCXOTHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[lepuon wu wyactora koneOanuil. Ilepuos MayibIx CBOOOJHBIX KOJIE€OAHUMN
MaTeMaTU4YecKoro MastHuka. llepuon CBOOOIHBIX KOJi€OAHUM MPYKUHHOTO
MasiTHUKA.

[lonsiTue o 3aryxarouux koseOaHuAX. BeiHyXIeHHble KojeOaHus. Pe3onaHc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOW.
ABTOKONIEOAHUS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHUECKHE MPOIECChl: METPOHOM, YaChl,
KayueJil, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeIHLHOTO IBHKCHHUS.

HaGnronenne He3aBUCUMOCTH TIEpHOJa MajbiX KOJEOAHWM Tpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoyieOaHWNA M 3aBUCHUMOCTU MEPHOJIa CBOOOIHBIX
KOJICOaHHI OT COMPOTUBIICHHUS.

UccnenoBanme konebaHuil Trpy3a HAa MACCUBHOW TIPYXKHUHE C  IEJBIO
dhopMupoBaHUs IPEACTABICHUN 00 UACATBLHON MOICIIH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTUH NPU KOJICOAHUSIX TPy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenne mnepuoga CBOOOJHBIX KOJEOAHUM HUTAHOTO W MPYKUHHOTO
MasTHUKOB.

N3yuenne 3aKk0OHOB IBIKEHUS TeJla B XOJIe KOieOaHUid Ha yIPyTroM MOABECE.



N3yueHne NBUKEHNS HUTIHOTO MasATHUKA.

[IpeoOpazoBanue 3HEPTrUK B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUSI aMIUTUTY/IbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUM.

Tema 2. Inekmpomaznummnsle Kojiedanus.

Konebarenbupiii  koHTYp. CBOOOAHBIC JJIEKTPOMAarHWUTHBIE KoJIcOaHUS B
uJeaJbHOM KojeOaTenbHOM KOHType. @opmyna ToMcona. CBsi3b aMIUIUTY/IBI 3apsiia
KOHJIEHCATOpa ¢ aMIUIUTY/I0 CHIIBI TOKa B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUU B UACATHHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaronme AIEKTPOMArHUTHHIE KoJ1eOaHuUsl. Brinyx1eHHBIE
AIIEKTPOMArHUTHBIEC KOJeOaHusl.

IlepemeHHBII TOK. MOIIHOCTE IIEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JICUCTBYIOIIIEE 3HAYCHHWE CUJIBI TOKAa M HANpPsDKEHWs MpU  pa3IndyHOM ¢opme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHHU.

CunyconIaNbHbIA TEPEMEHHBIM TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHJIYKTUBHOCTA B II€MM CHUHYCOMJAJIBHOTO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHUH.

Wneanwubiii  Tpanchopmarop. [IpousBoicTBo, mepemadya u  moTpediieHHe
ANEKTPUYECKON SHEPTUH.

DKOJIOTMUECKHE PHUCKA TpH MPOU3BOACTBE 3JeKTpodHepruu. KymibTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

TexHuuecknue yCTpPOMCTBA M TEXHOJOTUYECKHE MPOLECCHI: BJIEKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, JTUHUHU 3JIEKTpoIepeiay.

Jlemoncmpayuu.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHAYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHHMIA.

['eneparop He3aTyXaOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopenb 31eKTPOMAarHuTHOTO TeHepaTopa.

BriHyXIeHHBIE CUHYCOUIATIbHBIE KOJIEOaHNs.

Pe3ucrop, karynika MUHAIYKTUBHOCTH U KOHAEHCATOP B LIEMHU IEPEMEHHOTO TOKA.

Pe3onanc mnpu MOCHEqOBAaTEIbHOM  COEAWMHEHUU PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Y cTpoiicTBO M IPUHLIKM IEUCTBUS TpaHcpopmaTopa.

Mopenb TMHUY 3JIEKTpoNepe1ayn.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmuKym.

Nzyuenue tparncopmaropa.

HccnenoBanne nepeMEHHOrO0 TOKAa Yepe3 MOCIEI0BATENIBHO COCOUHEHHBIC
KOHJIEHCATOP, KaTylIKy U PE3UCTOP.

Habmoienue neKTpoOMarHiTHOTO Pe30HAaHCa.



HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazZHUNHbLE 60JIHbI.

MexaHuueckue BOJHBI, YCIOBHS UX pacnpocrtpaHeHud. [lonmepeunbie u
IIPOJOJIbHBIE BOJIHBL. [lepron, CKOpOCTh pacipoCTpaHEHUs U 1IMHa BOJIHBI. CBOMCTBA
MEXAHUYECKUX BOJIH: OTPAKEHUE, IPEIOMIIEHHE, UHTEp(dEepEeHLINS U AUPPAKIIHSL.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJOBUS M3IY4YEHHUS HIIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JJIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAXXEHUE, IPEIIOMIICHUE, MOJIAPU3aLns,
uHTepPepeHIus u Tudpaxius.

[Ilkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHue >JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguookanus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYKAIOLIEH CPE/IbI.

TexHuueckue yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paauolNpuEéMHHUK, TE€JIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habutoienue otpakeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKHI PE30HAHC.

CBoicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

Hab6nronenue cBsizu TpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYI0M U YaCTOTOU
Kosie0aHuM.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPEJTOMIICHHUE,
noJisipu3anus, IuPpakuus, tHTepPepeHIus.

OGHapyxeHue nHPppakpacHoOro u yiabTpahuoIeTOBOTO U3ITYUYECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomut, npaKmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMmonuHeiHOE pacIpoCTpaHEHUE CBETa B OJHOPOIHOU cpene. JIyd cBera.
ToudeuHbIll ICTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHBI OTpakeHUs cBera. llocTpoeHue m300pakeHHil B
iockoM 3epkaiie. Cepuueckue 3epkana.

[IpenomiieHne cBeta. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOIIOTHBIA NOKa3aTesb
npenomieHuss. OTHOCUTENbHBIN IMOKa3aTesb NpenoMieHus. [1ocTosSHCTBO 4acTOThI



CBETA U COOTHOLIEHUE JJIMH BOJH IIPU MEPEX0JIE MOHOXPOMATHYECKOTO CBETA YEPE3
IPaHUILly pas3zena AByX ONTUYECKUX CPEN.

Xon myueit B mpusme. Jucnepcus ceeta. CrnoxHbIi cocTaB Oenoro cBera. LBerT.

[TonHoe BHyTpeHHee oTpa)keHue. l[IpenenbHbIl Yroy IMOJTHOTO BHYTPEHHETO
OTPAKEHHUS.

Cobuparoniue u paccenBaromue JuH3bl. ToHKas MuH3a. POKYCHOE PACCTOSHUE U
ONTUYECKasi CHJa TOHKOM JMH3bI. 3aBHCHUMOCTh (POKYCHOTO PACCTOSHUS TOHKOM
ceprueckoil IMH3bI OT €€ TeOMETPUHN U OTHOCUTEIBHOTO TTOKA3aTENs MPEIIOMIICHHUS.

dopMyia TOHKOU JIMH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH3O0M.

Xon nyya, IPOLIEANIEr0 JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoit ocu. [Toctpoenne n300pa>keHuit TOUKH U OTpe3Ka MPSMOIl B COOMPAIOITIX
Y PACCEHBAIOIINX JUH3AaX U UX CUCTEMaX.

OnTuueckue npudopsl. Paszpemaromas crnocoOHocTh. ['a3 kak omnrtuuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. aTepdepenuus ceeta. KorepeHTHbIC HICTOUHUKU. Y CIOBUS
HaOJI0JICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX
KOTE€PEHTHBIX HICTOYHUKOB. [IpuMepsl KilacCHYecKuX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakunonHas pemérka. Y cioBue HaOIIOASHUS TI1aBHBIX
MaKCMMyMOB MpH TMaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha JU(PPaKIIMOHHYIO
PELIETKY.

[Tongapu3zanus cBera.

TexHHuecKue yCTpPOMCTBAa M TEXHOJOTMYECKHE IPOLECChl: OYKH, JyIa,
nepuckon, ¢oToarmapaT, MHUKPOCKON, MNPOEKIIMOHHBIN anmnapar, MPOCBETICHHE
ONTHKH, BOJIOKOHHAs ONTHKA, AUPPAKIUOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue NpeaoMIIEHHs CBETA.

Haburoienne noaHoro BHyTpEeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanne xoaa CBETOBBIX ITYYKOB YEPE3 MIIOCKOINAPAJUIENIbHYIO IUNIACTUHY U
MPU3MY.

HccnenoBanue CBOMCTB N300pakKeHU B TMH3AX.

Mopenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenue natepdepeHnu crera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

Habmnronenue nudpakiyuum ceera.

N3yuenune audpakiinoOHHON pEIETKY.

Habmonenue nupakiinoHHOTO CIIEKTpa.

HabGnronenue nucnepcuu cBera.

HabGnronenue nossipusaiiuu cBeTa.

[IpumeHeHue MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.



Yuenuueckuit sxcnepumenm, nabopamopnsie padbomaol, npaKmuKym.

N3MmepeHue nokazaress npeioMIeHUs CTeKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSA OT BelllecTBa (Ha mpuMepe
KUJTKUX JIAH3).

N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[TomyyeHnue n300pakeHus B CHCTEME U3 INIOCKOIO 3epKaia U JIUH3BI.

[TomyyeHnue n300pakeHUs B CHCTEME U3 IBYX JIUH3.

KoncTpyrpoBaHue TeIeCKOMMYECKIUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIIny U MOJSIpU3aIuu CBETa.

N3yuenue nossgpusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAICKTPHUKA.

N3yuenune naTepdepeHIny JIa3epHOTO U3IIyYEHUS Ha IBYX HIEAX.

Habnronenue aucnepcum.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3MepeHne IIMHbBI CBETOBOW BOJIHBI.

[TonmydyeHue criekTpa H3JIy4EHHUS CBETOJMOJIa MPU MOMOIIM JUPPAKITUMOHHOU
PELIETKH.

Pa3znes 6. OcHOBBI CIeUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuIBbl TPUMEHUMOCTH KJIACCUYECKON MeXaHWKHU. [locTynarsl cnenuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBail. [IpeobpazoBanus Jlopenua. YcinoBue
NPUYUHHOCTU. (OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH W
COKpAIlleHUE JIJIUHBI.

DHeprust © UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3p MacChl C DHEPrU€ M UMITYJIbCOM PEISATUBUCTCKOM YACTHIIBI. DHEPrus
TTOKOSI.

TexHuyeckre YyCTpOWCTBA U TEXHOJOTUYECKUE TMPOIECCHl: CITYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHU 3apsHKEHHBIX YACTHIL.

Y4yeHn4uecKkuit SKCIIEPUMEHT, JIa0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U SHEPTHH PEIATUBUCTCKUX YacTHIl (TIo ¢oTorpadusim
TPEKOB 3apsHKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapno-60iano060ii oyaausm.

PaBHOBecHOE TerIOBOE W3NIy4YeHHE (M3IIydeHHE a0CONIOTHO YEPHOTO Tena).
3akoH cmemenud Buna. ' unoresa Iimanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®dotorddext. Onbitet A. I'. CroneroBa. 3akonbl (oTodddexra. YpaBHeHUE
Oiinmrerina st pororddexra. «Kpacnas rpanumay gororddexra.

JlaBieHue cBeTa (B YaCTHOCTH, JaBJICHUE CBETAa Ha a0COIIOTHO MOTJIOLIAONIYIO U
a0CoOMIOTHO oTpaxarolyto noBepxHocts). OnbiTel I1. H. Jlebenena.



BonHoBeie cBoiicTBa yactuu. Bonubl ae bpouns. J{nvuaa BonHbL 1e bpouisd u
pa3Mepbl 00JIaCTH JIOKaTU3alluu ABUKYIIecs yacTuilbl. KopmycKysipHO-BOTHOBOI
nyanusMm. Judpakmus 31eKTpoHOB Ha KpUCTAIIIAX.

Cneunduka uzmepeHud B Mukpomupe. COOTHOIIEHUS HEOINpeAeIEHHOCTEN
I'eiizenbepra.

TexHuueckne yCTPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHL: CIIEKTPOMETP,

doTorneMeHT, (HOTOJATUYMK, TYHHENIbHBIH MHKPOCKON, COJHEYHas Oarapes,
CBETOAUOL.

Jlemoncmpayuu.
®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.

HUccnegoBanne  3aBUCHUMOCTHM  CONPOTUBICHUS  MOJYNPOBOJAHUKOB  OT
OCBCILIEHHOCTH.

Cseroauon.
Conneunas Oarapest.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.
Uccnenosanue dhotopesucropa.
N3mepenne nocrosiaHoiM [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.
HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA Y€pe3 CBETOAMO/ OT HAIIPSKECHUS.
Tema 2. Duzuka amoma.
OneIThl IO MCCIEIOBAHUIO CTpoeHUs aroma. [lmanerapHas mopens aroma
Pezepdopna.
[Toctynatel bopa. U3nydyenune u nornomieHrue (HOTOHOB MpHU MEpPEXojie aToMa ¢
OJHOTO YPOBHSI JHEPIUU HA IPYTOM.
Bunpl ciektpoB. CriekTp ypOBHEN SJHEPTUHA aTOMA BOJIOPOA.
CnioHTaHHOE M BBIHYKJICHHOE U3JIyueHue cBeTa. Jlazep.
TexHuueckne yCTpOMCTBA U TEXHOJIOTHUECKHE MTPOLIECCHI: CIIEKTPAJIBHBIN aHAIU3
(cmexTpockort), 1a3ep, KBAaHTOBbII KOMIBIOTED.
Jemoncmpayuu.
Mogens onbita Pezepdopaa.
HaOmronenue nuHeRYaThIX CIIEKTPOB.
YCTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.
OrnpeneneHue JIMHBI BOJIHbBI JJA3€PHOTO U3TyYCHHUS.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.
Habmronenue nuHeRyaToro crekTpa.
HccnenoBanune crnekrpa pa3peKEeHHOr0 aTOMAapHOTO BOAOPOJAa M HU3MEPEHUE
nocTostHHOU PunOepra.
Tema 3. Duzuka amomnozo a0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnas mozaens siapa I'eiizenoepra—Banenko. 3apsn sapa. MaccoBoe 4ucio
sapa. MU30Torsbl.



PanuoaktuBHOCTh. Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmna.
'amMmma-usnydenue.

3aKOH paJAMOAKTUBHOrO pacnaaa. PanvoakTUBHBIE H30TONBI B IPUPOJIE.
CBoiiCTBA HMOHM3UPYIOUIETO H3Iy4YEHHs. BiusHHE paJIHOaKTUBHOCTH HA JKUBBIC
opranusmbl. EctecTBeHHBIN QoH uznydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledekT macchl sipa.

SAnepurie peaknuu. Jlenenue u cuHTe3 siaep. SAnepHeie peakTopsl. [IpoGiemsr
YIPaBISIEMOr0 TEPMOSIACPHOTO CUHTE3a. JKOJIOTMYECKUE ACTIEKThI Pa3BUTHUS SI€PHON
DHEPIreTUKH.

Metoapl perucTpaluy U UCCIEA0BAHUS SJIEMEHTAPHBIX YaCTHL.

OyHIaMEHTAIBHBIE  B3aUMOACHUCTBUA. bapuOHBI, ME30HBI W  JIENTOHBL.
IIpencrasnenune o CrangaptHor Moaenu. KBapk-ritooHHas MOAENb aJpOHOB.

®usuka 3a npenenamu CraHmapTHOM Mozaenu. TémHas Marepus W TEMHas
SHEPIHUsl.

EnnncTBO pmznueckoil KapTUHBI MUpA.

TexHn4eckne yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: T03UMETP, Kamepa
BuiibcoHa, sinepHblil peakTop, TEPMOSAEPHBIA PeakTop, aToMHas 60M0Oa, MAarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

HccnegoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3ydenue noriomieHus: 6eTa-4yacTUIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpuKianHOE W MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuu. [IpuMEeHUMOCTh 3aKOHOB (U3UKK JIsI  OOBSICHEHHS MPUPOIBI
KOCMHUYECKUX OOBEKTOB.

Mertoapl  acTpOHOMHUYECKUX uccieqoBaHuil. (COBpEMEHHbIE  ONTHYECKHUE
TEJIECKOIIbI, PAANOTEIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gHoro nHeba. Co3pesnus, spKue 3BE3ABI, IUIAHETH, MX BHUIAMOC
JIBUKEHHUE.

ConHeuHas cucrema.

Counnrne. ConHeuHas akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3 .

3BE3/1bl, UX OCHOBHbBIC XapaKTEPUCTHUKHU. J[Marpamma «CHEKTpajJbHBINA Kiacc —
CBETUMOCTBY». 3BE3MBlI TJIABHOM IOCIEAOBATEIBbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]I TJIABHOM TMOCJIEN0BATEILHOCTA. BHYTpEHHEE CTPOEHUE 3BE3.
CoBpeMeHHBIE TIPEJICTABICHUSI O MPOUCXOXKACHUHU W 3BoonMu CoyHIA U 3BE3.
DTanbl )KU3HU 3BE3I.

Mneunstii [lyte — nHama [Mamaktuka. [lonoxxenune u nBuxkenue CoaHua B
lamaktrke. Tunel ranakTtuk. PaguoranakTtukd u KBazapbl. UEpHBIE ABIPHI B SAIpax
raJaKTHK.



Bcenennas. Pacmiupenne Bceenennoit. 3akon Xa0606ma. Pazberanue rajaakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe n3nyuyenue.

MacmrabHas ctpyktypa Beenenroii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navnwooenus.

HaGnronenust 3BE3qHOr0 HEOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAHHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIsT OTIPEACIICHUSI TTOJIOKEHUST HEOSCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/IMs CEeBEpHOro MOJyIIapus U IPKUE 3BE3bI.

Hab6nronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHHM.

DU3NYeCKUIN NPAKTUKYM.

Crioco6s1 n3mMepennsi GU3NIECKUX BEIMYUH C MCTIOIB30BAHHEM aHAJIOTOBBIX U
HU(PPOBBIX H3MEPUTEIBHBIX MNPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCHUTENIbHBIE TOTPEIIHOCTH H3MEPEHUN (PU3MUYECKUX BEITUYHH.
OneHka rpaHull NOTPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, UCCIIETIOBAHUN 3aBUCUMOCTEN (PU3UUECKHUX
BEJIMUMH, TPOBEPKA MPEIJIOKEHHBIX THUNOTE3 (BBIOOp U3 paldOT, ONHMCAHHBIX B
TeMaTUYECKUX pazfenax «YUYEHUUYECKU SKCIEPUMEHT, JabopaTopHbie pPadOTHI,
MIPAKTUKYM» ).

O6o0maroniee MOBTOPEHUeE.

O06o01IeHre U CUCTEMAaTH3allMs COAEpKaHUsl pa3feioB Kypca «MexaHuKay,
«MonekynspHas pu3nuka U TEPMOJUHAMUKAY, «DNEKTpoAUHAMUKay, «KonebaHus u
BOJIHBI), «OCHOBBI CIEIUATBLHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas (Pu3nKay,
«INEeMEHTBI aCTPOHOMUU U aCTPODUIUKI.

Ponb ¢pusnku u acTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTMUECKOU, COITMATIbHON
Y ATUYECKOU cepax NeaTeIbHOCTH YeI0OBeKa, pOJib U MeCTO (PU3UKHU U AaCTPOHOMUU B
COBPEMEHHOMU HAay4YHOU KapTUHE MUPa, 3HAYCHUE OMUCATENIbHOM,
CUCTEMATU3UPYIOIIEH, 0OBICHUTEILHON U MPOTHOCTUYECKON (yHKIMMA (U3HMIECKOn
TEOpHH, POJIb HU3NMUECKON Teopur B (POPMUPOBAHUH MPEJCTABICHUN O (HHU3UIECKOM
KapTUHE MUpPa, MECTO (PU3NUECKOW KApTUHBI MHUpa B OOIIEM pSATYy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIC.

MexknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢puszuku yriyoaéHHoro ypoBHs B 11 kiacce oCymiecTBIsieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMd MaTE€MAaTHKH,
OMOJIOTHUH, XUMUH, TeoTrpaduu U TEXHOJIOTHUH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHbBIE C U3YYCHUEM MEMO008 HAYYHO20
NO3HaHUA: SIBJICHUE, HAYYHBIN QakT, rurnoresa, Guzndeckas BeJIMYMHA, 3aKOH, TEOPH,
HaOIIOICHUE, DKCIIEPUMEHT, MOJICIMPOBAHHUE, MOJIENh, U3MEPEHHE, MOTPEITHOCTU
U3MEpEHH, N3MEepUTENbHbIE TPUOOPHI, HUPPOBas 1a00paTOpusl.

Mamemamuka: pelmieHHWE CHCTEMBl ypaBHEHMH. TpuUroHOmMeTpuvecKue
(GyHKUMHU: CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOpbl M HX MPOEKIMUM Ha OCU KOOPJUHAT, CJIO0KEHUE BEKTOPOB.



[IpousBogubie anemeHTapHbIX (QyHkuH. [lpu3Haku 1OHOOUS TPEYrOJIHLHUKOB,
ompeeeHUe MIOMIAIN IIOCKUX GUTYp B 00BhEMA Tell.

buonozua: »>nextpuueckue SBICHHA B JKUBOW MPHUPOJAE, KojeOaTenbHbIC
INBIKEHUS B JKUBOW TMPUPOJAE, DOKOJIOTMYECKHE PUCKM TIPU IPOU3BOJCTBE
ANEKTPOIHEPTHH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIIEH  Cpelbl,
yAbTPa3ByKOBas TMArHOCTUKA B MEIUIIMHE, ONITUYECKUE SIBJICHUS B )KMBOUM IIPUPO/IC.

Xumua: CTpOEHHE aTOMOB UM MOJIEKYJI, KPUCTAILUINYECKAST CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pPa30BaHUs KPUCTAIUNIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

TI'eocpagpua: MarauTHbIC TIONIIOCA 3€MIIH, 3aJI€KH MarHUTHBIX Py, POTOCHEMKA
3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSIHHBIX  MAarHUTOB, BJEKTPOMArHUTOB,
ANEKTpOABUTaTENb SIKOOM, TEHEpaTop MEPEMEHHOTO TOKAa, UHAYKI[MOHHAs IIeYb,
JUHUM DJIEKTPOIlepead, 3JIEKTPOABUTATENb, Paaap, PaauONpPUEMHUK, TEIEBU30P,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBasg JAHArHOCTUKA B  TEXHUKE,
MIPOCKIIMOHHBINA amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas Oarapes, CIyTHUKOBBIC
MPUEMHUKY, sAJI€pHAs SHEPTeTHKa U IKOJIOTUUECKUE aCTIeKThl €€ pa3BUTHSL.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHUS y4eOHOTO npenaMera «DPU3nKay JOJIKHBI
OTpaxxaTb TOTOBHOCTb W  CHOCOOHOCTh OOYYalOIIMXCS  PYKOBOJCTBOBATHCA
chOpMHPOBAHHONW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAllU{,  TO3WTHBHBIX  BHYTPEHHUX  YyOEXKICHWH,  COOTBETCTBYIOIIHMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCUUCKOT0 OOIIECTBA, PACIIUPEHUE KU3HEHHOTO OTIbITa
U OmblTa JEATEJIBHOCTH B MPOLECCE pealu3alMd OCHOBHBIX HAalpaBJICHUU
BOCIIUTATEIBHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

IPa’KAAHCKOI0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTD MPAXKIAHCKON MO3UIIMHM 00YYAIOIIETroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX  OOIICYEIOBEYECKUX T'yMAHHUCTHUYECKUX U
JEMOKPATHYECKHUX [IEHHOCTEM;

e TOTOBHOCTh BECTHM COBMECTHYIO NIE€STEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOlecTBa, ydacTBOBaTh B  CaMOYIpaBJICHWU B  00pa3oBaTebHON
OpraHu3aluy;

e YMEHHE B3aMMOJICVCTBOBAThH C COUUAIIBHBIMUA HHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMAaHUTApPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA,;

e I[CHHOCTHO€ OTHOUIEHHE K TOCYJAapCTBEHHBIM CUMBOJIAM, HJOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3BUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e copMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBE/ICHNUS,

e CHOCOOHOCTH OILICHMBATh CHUTYAI[MI0O M NPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE
B ICATEIBHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO Oy MyIIETO.

3CTETHYECKOI0 BOCIIMTAHMS:

e OCTETHUYECKOE OTHOIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyliero pu3n4ecKoi Hayke.

TPYAOBOI0 BOCIIMTAHMSA:

e HHTEpPEC K pa3IuyHbiM chepaMm mpodeccHoHaTbHON IeATETLHOCTH, B TOM

YHCJIe CBSI3aHHBIM C (DU3UMKOW M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN



BBIOOp Oyaymied nmpodeccuu M peain30BbIBAaTh COOCTBEHHBIC >KHM3HEHHBIC
TUTaHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCcTH
(GU3MKH Ha IPOTSKCHUH BCEH KU3HHU.

IKOJOTNYECCKOI0 BOCIIMTAHHUA

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIBTYPBl, OCO3HaHUE TI00aIHLHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IJTAHUPOBAHKE U OCYILIECTBIICHUE AEUCTBUN B OKPYKAIOIIEH CPENE Ha OCHOBE
3HAHUS 1IeJIeH YCTOMYHUBOrO Pa3BUTHS YEJIOBEUYECTBA;

pacCHIMpPEHUE OIbITa JESITEIIbHOCTU HKOJOTHYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (UBUKE.

HMEHHOCTN HAYYHOI'O MO3HAHUA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHHE IIEHHOCTM HAYYHOM [IEATEIIbHOCTH, TOTOBHOCTH B IMpOLECCE
M3ydyeHUs: (UBUKH OCYIIECTBIISATh MPOEKTHYI0 M HMCCIEAOBATEIBCKYIO
NEeATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBble Jiornyeckue 1eicTBHA:

CaMOCTOATENIbHO  (OpMyIUMpOBaTh W aKTyallM3UpOBATh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEATEIBbHOCTH, 3a/1aBaTh IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHUS,

BBISIBJIATH  3aKOHOMEPHOCTH M MPOTHUBOPEUUS B  paccMaTpUBAEMBIX
(U3HUECKUX ABJICHUSX;

pa3pabaThiBaTh IUIAH pelIeHUs MpoOJeMbl C YYETOM aHaIM3a MMEIOIIMXCA
MaTepHalbHBIX U1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ACSATENBHOCTb, OLIECHUBATh COOTBETCTBUE PE3YJIbTaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSATENbHOCTH;

KOOPJMHUPOBATH U BHIMIOJIHATH pa0OTY B YCIOBUSX PEANBHOT0, BUPTYAJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciieqoBareLCKHe 1eCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMU TOHSATHUSAMH W METOJaMHU
(bu3nUecKoil HayKu;

BIIJICTh HaBBIKAMHU YYEOHO-UCCIIEI0BATEIHLCKONW M MMPOCKTHOM JAEATEHPHOCTH
B o0Oyact (U3HWKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIIBHOMY



MIOMCKY METOJIOB pelIeHHs 3a7ay (PU3MUYECKOro COJEpKaHHS, PUMEHEHUIO
Pa3IMYHbIX METOIOB MO3HAHUS;

BIQJIETh BHJIAMHU JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHMS, €ro
MHTEpIpETald, PEeoOpa30BaHUI0 M NMPUMEHEHUIO B PA3JIUYHBIX yYEOHBIX
CUTyallusX, B TOM YHCJIE€ TNPH CO3JAaHUHM Y4YeOHBIX MPOEKTOB B 00JacTh
buzukwy;

BBISIBJISITh [IPUUMHHO-CIICACTBEHHBIE CBS3M U AaKTyaJU3WpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3y €€ PeIIeHUs, HAXOUTh apTYMEHTHI JJIs TOKa3aTeIbCTBa
CBOUX YTBEpXKJIEHUI1, 3a]1aBaTh apaMeTPhbl U KPUTEPUU PELICHHUS;
aHANM3UPOBaTh IMOJNYYCHHbIE B XOJA€ peIICHUs 3aJadd  Pe3yJbTaThl,
KPUTHYECKH OIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH W3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (OPMYJIUPOBaTH COOCTBEHHBIE 3aJadl B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE IPU U3YUEHUU (DU3BHKHY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCHTHh 3HAHUS 10 (U3MKEe B MPAKTHUYECKYI0 00JIacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAIbHBIE TOAXO0/IbI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMH TOYUYCHUST HHPOPMANUA (GU3HUECKOTO COJICpPKAHUS W3
MCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATEIFHO OCYIIECTBIIATH MMOUCK, aHAJIN3,
CUCTEMATHU3AINIO U UHTEPITPETAINIO HH(GOPMAIINH PA3TINYHBIX BUIOB U (HOpM
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIOJIb30BaTh  CpeACTBA MH(MOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  PEHICHWH  KOTHUTHUBHBIX, = KOMMYHHKAaTUBHBIX U
OpraHU3aIMOHHBIX 3371a4 C COOTIOCHUEM TPEOOBAHUI SPTOHOMUKH, TEXHUKHU
0€30MaCHOCTH, THTUEHBI, PECYpCOCOCPEIKEHHUS, TIPABOBBIX M ATHICCKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

CO371aBaTh TEKCThl (DU3UYECKOTO COJEPKAHMS B PA3IUYHBIX (PopmaTax ¢
y4€TOM Ha3HaueHus WHPOpPMAIMK W TIIeJICBOW ayJIWTOpUH, BbIOMpas
ONTHMAJIBHYIO (POPMY MPECTABICHUS U BU3YaTU3aIIHH.

KomMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:

OCYIIECTBIISITH OOIIIEHUE HA ypOKax (PU3UKH U BO BHE-YPOUHOU ACSITENTbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(JIUKTBI;

pa3BEPHYTO W JIOTHYHO M3J1araTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB;



IIOHMMAaTh U MCIOJIb30BaTh IIPEUMYIECTBA KOMAHIHON U WHIWBHYyaIbHON
paboThI;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX ACUCTBHI C y4&€TOM OOIIUX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)XA0Tr0 YiIeHa KOJIJICKTHBA,

OPUHUMATh LEIM COBMECTHOM  JEATENBHOCTH, OPraHHW30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUS IO €€ TOCTHKEHUIO: COCTABIIATH IUIAH JICWCTBUH,
pacnupeeNiaTh PO ¢ YYETOM MHEHUH YYaCTHHUKOB, 0OCYKIaTh PE3yJIbTaThI
COBMECTHOH paboThI;

OLIEHMBATh KAYECTBO CBOETO BKJIA/1a M KaX/10I0 Y4aCTHUKA KOMaH bl B OOIINIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTb HOBBIE TPOEKTHI, OLICHUBATh HJEHU C IIO3WIUH HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETHUYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JI€ATEIBHOCTh B 00JACTH
(U3MKK ¥ aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH PEIICHHS] PACYETHBIX M KAuE€CTBEHHBIX
3a/1a4, IJIaH BBINIOJHEHUS] MPAKTUYECKOH padoThl C¢ Y4ETOM HMMEIOLIHUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHHUBATh MIPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO SPYIUIMU B OOJACTH
(U3MKH, TIOCTOSIHHO TMOBBIIIATh CBOW OOpPa30BAaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTUBBI B JEATEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIQJIETh  HAaBbIKAMM  TIO3HABaTEIbHOW  peduiekcuM Kak  OCO3HaHMS
COBEPIIAEMBIX JIEMCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB U
OCHOBAHHUI;

MCIIOJIH30BaTh MPUEMBI pedICKCUH JJISl OIICHKU CUTYAaIlNH, BHIOOpa BEPHOTO
pelIEHNUS;

YMEThb OLICHMBAThb PUCKU M CBOEBPEMEHHO MPUHUMATh PELICHUS MO HUX
CHWKECHHUIO;



e IIpUHUMAaTb MOTUBBI M apPryMEHTbl JPYI'MX IIpU aHAIM3E€ pPE3YyJIbTaTOB
JeSITeIbHOCTH;

e TPUHUMATH Ce0sl, MOHMUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

e IIPUHMMATh MOTUBBI M apryMEHTBl JPYI'MX IpU aHAJIM3E€ PE3YyJIbTaTOB
JESITENIbHOCTH;

e TpHU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce gocTukKEeHHsS] JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI IO
¢usznke A YpOBHS CpeiHero oOmiero o0pa3oBaHUS Yy  OOyYarommxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIN UHTEJUIEKT, IpeoJiararonm
c(OPMHUPOBAHHOCTb:

e CaMOCO3HAaHHS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AYMOLIMOHAIBHOE
COCTOSIHHE, BUJCTh HAIIPABJICHUS DPA3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU
cdepsl, ObITh YBEPEHHBIM B ce0€;

e CaMOpPETYJIMpPOBaHUS, BKIIOYAIOLIETO CAaMOKOHTPOJb, YMEHUE INPUHUMATb
OTBETCTBEHHOCTb 3a CBOE IOBEJEHUE, CIOCOOHOCTh aNalTUPOBATHCA K
HMOIIMOHAIBHBIM HM3MEHEHUSIM U TPOSBISATH TUOKOCTH, OBITH OTKPBITHIM
HOBOMY;;

e BHYTPEHHEH MOTHBAaLlMH, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHKEHUIO LIENU U
yCIIeXy, ONTUMU3M, HHULIHATUBHOCTb, YMEHUE JEHCTBOBATh, UCXO/I U3 CBOUX
BO3MOKHOCTEH;

e OMMATHUH, BKIIOYAIOMICH CIIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHUE
APYTUX, YYUTHIBaTh €r0 MpPH OCYIIECTBICHWU OOIEHHUsS, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

e COIMAJIbHBIX HABBIKOB, BKIIOYAIOIINUX CIIOCOOHOCTH BBICTPAaBaTh OTHOLICHHUSI
C JIPYTMMH JIIOABMH, 3a00THUTHCS, MPOSABIATH HWHTEpEC U pas3peniarh
KOH(JIUKTBHI.

HPEIMETHBIE PE3YJIBTATDI

K xoniy o6yuyenus B 10 knacce npeiMeTHble pe3yIbTaThl Ha yriyOJEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e TMOHMMATh podb (GU3UKA B  DKOHOMHYECKOW,  TEXHOJIOTHYECKOM,
AKOJIOTUYECKOM, COIMATLHON M 3TUYECKON cdepax NesTeTbHOCTH YeJIOBEKa,
poJib 1 MecTO (PM3WKK B COBPEMEHHOW HAYyYHOW KapTHHE MHpA, 3HAUYCHUE
OTHCATENIbHON, CUCTEMATH3UPYIOIICH, O0BICHUTEILHON U MPOTHOCTUYECKON
GyHKUMNA (U3UYECKON TEOpHUM — MEXAHWKH, MOJEKYISpHOW (U3UKUA U
TEPMOJIMHAMHMKH,  poJib  (pu3nyeckod  Teopun B (HOPMHPOBAHUU
MpeICTaBICHU O PU3NUECKON KapTUHE MUPA;

e pa3iMuaTh YCIOBHUS MPUMEHHUMOCTH MOJeNel (U3NYECKUX TeT U MPOLECCOB
(sBneHUI): WHEpUUalbHAas CHUCTEMa OTCY€Ta, A0COJIOTHO TBEPIOE TENO,
MaTepualibHasi TOYKa, PABHOYCKOPEHHOE IBUKEHHUE, CBOOOJHOE MaJieHUeE,



aOCOJIIOTHO yripyrast Jedopmaiiys, aOCOJIOTHO yIpyroe u abCOIOTHO
HEYIPYro€ CTOJKHOBEHHS, MOJEIM Tra3za, KUIAKOCTM M  TBEPIOrO
(KpUCTAITMYECKOT0) Tea, WICabHBIA Ta3, TOYEUHBIN 3apsij, OJHOPOIHOE
AIEKTPUUYECKOE MOJIE;

paznuyaTh yClOBHS (TpaHMIlbl, OOJACTH) NPUMEHUMOCTH (PUBMUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIMA XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIIOJb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBAThH U OOBSICHATH MEXAaHUUECKHE ITPOLIECCHI U SIBIICHUS, UCTIONIb3YS
OCHOBHBIC  TOJOXKEHUS M  3aKOHbBl  MEXaHUKU  (OTHOCHUTEIbHOCTD
MEXaHUYECKOTO JBIXKEHHS, (QOpMYyJibl KHUHEMATHKH PaBHOYCKOPEHHOTO
NBIKEHUS, peoOpazoBaHus [ 'anuses 1isi CKOPOCTH U IEPEMEIIECHUSL, 3aKOHbI
Hprorona, npuHUOMO OTHOCUTENBHOCTH ['anmuiies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCa U MEXAHUYECKOW SHEPTHH, CBS3b
paboThI CHJIBI C U3MEHEHHEM MEXaHUYECKOW PHEPruM, YCIOBHUS PaBHOBECHS
TBEPIOTO TeNa), MPU ITOM HCIOIH30BATh MATEMaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaThb YCJIOBUS MNPUMEHUMOCTA (UBUYECKUX 3aKOHOB:
npeodpazoBanuii ['anuiesi, BTOPOro u TpeThero 3aKkoHOB HbIOTOHA, 3aKOHOB
COXpPAaHEHHUSl HMITYJbCAa M MEXAHWYECKOW HHEPruM, 3aKOHAa BCEMHPHOIO
TATOTEHUS,

aHAJIM3UPOBATh U OOBSCHITH TEIUJIOBBIE MPOIECCHl U SIBICHUS, WCIOIb3YS
ocHOBHble TmonoxkeHuss MKT u  3aKOHBI MOJIEKYJSIpHOM (QU3UKK U
TepMOJMHAMHUKKA  (CBA3b  JABJEHUSA UACATBLHOTO Ta3a Cco CcpeaHen
KUHETHYECKOW DSHEPIHEN TEIUIOBOIO JBHXKEHUS M KOHIIEHTpPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEILIECTBA CO CPEAHEN KUHETUUECKON YHEPrUeH
TETUIOBOTO JBWKCHUSA €ro YacTHIl, CBSI3b JABJIEHUS HJICAIBHOIO Ta3za C
KOHIEHTPAIIMEW MOJIEKYJ M €ro TEeMIIepaTypoH, ypaBHeHHEe MeHaeneeBa—
KnanelipoHa, nepBeiil 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHEHUSI SHEPTUHU B
TEIJIOBBIX MPOIIECCax), MPU ATOM UCIOJIb30BaTh MATEMAaTHUECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCIOBUSI NPUMEHHUMOCTH YpaBHEHUs MeHpeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh U OOBSICHATH AJIICKTPUUYECKUE SBICHUS, UCIIONIb3YsI OCHOBHBIE
MIOJIOKEHUS U 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHHUS AJIEKTPUUECKOTO
3apsaa, 3akoH KylloHa, NOTEHIMANbHOCTH 3JIEKTPOCTATUYECKOrO IOJI,
MPUHIIUIT CYNIEPIIO3ULIAN STIEKTPUUECKUX MOJIEH, PU 3TOM yKa3bIBasi yCIOBUSA
NpUMEHUMOCTH 3akoHa KyinoHa, a Takke NPaKTUYECKH BaXKHBIE
COOTHOIIEHHMS: 3akoHbl Oma g ydacTKa Lenu HW  JJs  3aMKHYTOU
ANeKTpUUecKkor 1enu, 3akoH Jxoyns—Jlenma, npaBuna Kupxroda, 3axoHbl
®dapazes 1Sl JIEKTPOJIN3a);

ONMKCHIBATh (PU3MYECKHE TPOLECCHl M SBJICHUS, HUCIOJIb3Ysl BEJIUYUHBI:
NEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJa U CUCTEMbI TEN, CUJA,
MOMEHT CWJIbI, TABJICHHUE, NTOTCHIIMAJIbHAS SHEPIUsl, KHHETUYECKAsT SHEPTHUS,



MexaHu4ecKas 3Heprus, paboTa CHIIbI, LIEHTPOCTPEMUTEIHOE YCKOpPEHUE,
CUJa TSKECTHU, CUJIa YOPYrOCTH, CHUJa TPEHUs, MOUIHOCTh, JHEPTHS
B3aMMOJICHCTBHS Tena ¢ 3eMiiél BOIM3HM €€ TOBEPXHOCTH, SHEPTHUsS YIPYroi
nedopMalii MPYKUHBI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAs TeMIlepaTypa
Tena, paboTa B TEpPMOAMHAMUKE, BHYTPEHHSISI DSHEPrus HICaIbHOTO
OJTHOATOMHOTO Ta3a, padoTa HMACATLHOTO ra3a, OTHOCHUTEIbHAS BIIAKHOCTH
Bo3ayxa, KIIJ[ mpeanbHOro TEmiaOBOrO JBUTATENSA; JJICKTPUUYECKOE IIOJIE,
HanpsHKEHHOCTh  AJIEKTPUYECKOTO MO, HANPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WM 3apsSHKEHHOrO IIapa B BAKYYME U B JIMDJICKTPHUKE, MOTEHIMAT
AIEKTPOCTATUYECKOTO TMOJIs, Pa3HOCTh IOTEHIMATOB, AJIEKTPOABMKYIIASL
Cuja, cuja TOKa, HaNpsKEHUE, MOIIHOCTh TOKA, AJIEKTpUYEcKass €MKOCTh
IIJIOCKOTO KOHJIEHCaTOopa, CONPOTUBJICHUE y4acTKa Lenu c
MOCJIEN0BATENbHBIM U MapaJUICIbHBIM COEIUHEHHEM PE3UCTOPOB, SHEPTHUS
AIEKTPUYECKOTO OISl KOHAEHCATOPa;

OOBSACHATH OCOOCHHOCTH MPOTEKaHUs (HU3UYECKUX SIBICHUN: MEXaHUUECKOE
JBIKCHHUE, TEIJIOBOE JBM)KCHUE YACTHIl BEIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOe JBH>KeHue, nuddy3us, ucnapeHue, KUneHue U KOHASHCalus,
IJIAaBJICHWE W KPUCTAJUIM3alUs,  HAIPaBICHHOCTh  TEIUIONEpEaayH,
ANEKTpU3alMa TeJN, SKBUINOTEHIUAIBHOCTh IMOBEPXHOCTU 3aAPSIKEHHOTO
MIPOBOJAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3NUYECKON BEIUYUHBI OT
JIPYro¥ C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUH, TPU ITOM KOHCTPYHPOBATh
YCTAaHOBKY,  (DUKCUPOBATh  PE3yJNbTaThl  TMOJYYEHHOW  3aBUCHUMOCTHU
¢u3nUecKuX BEJIUYMH B BHUAE TpaduKoB € Y4ETOM aOCOJFOTHBIX
MOTPEIIHOCTEeH U3MEPEHUM, JIeNIaTh BBIBOJIBI MO pe3yJibTaTaM UCCIIEIOBAHMUS;
MPOBOAUTh KOCBEHHbIE HU3MEpeHUs] (UBUYECKUX BEIUYUH, TP HTOM
BBIOMpPATh ONTUMAJIBHBI METOJ] W3MEpPEHHMsI, OIICHHBATh aOCOJIOTHBIE U
OTHOCHUTENbHBIE IOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMNBITHI MO MPOBEPKE MPEMAJIOKEHHONW TUIOTE3bI: IUIAHHUPOBATh
AKCIEPUMEHT, COOUpaATh IKCIEPUMEHTAJIBLHYIO YCTaHOBKY, aHAJIU3HPOBATh
MOJIydEeHHbIC PE3ylbTaThl M JieJIaTh BBIBOJ O CTaTyce MPeIIOKEeHHOMN
TUIIOTE3bL;

coOmro/1aTh mMpaBuiia 0€30MacHOTO TPyJa MPU MPOBEACHUU UCCICIOBAHUNA B
paMKax y4eOHOTO DKCIIEPUMEHTA, MPAKTUKYMa U y4eOHO-HCCIIe10BaTEIhCKON
Y TIPOCKTHOM IESATEILHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIIHLHBIX YCTPOUCTB U
1a60paTOpHOTrO 000PYIOBAHUS;

pemaTh pacyETHBIC 3a7a4M C SBHO 3aJJaHHON M HESBHO 3aJaHHON (PHU3UYECKOM
MOJIETIbIO: HA OCHOBAHMM aHaIM3a YCIOBUS OOOCHOBBIBaTH BBIOOD
¢u3nueckoil Mojenu, OTBEYarouledl TpeOOBaHUSIM 3a/layd, TMPUMEHSThH
(dbopMybl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3UUECKUX TEOPUM MpU
WCITOJB30BaHUM MATEMATHUYECKUX METOJIOB PEIICHUsl 3a7ad, MPOBOJAUTH



pacy€Thl HA OCHOBAaHUU UMEIOIINXCS JaHHBIX, AHAIM3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATH METOJIBI PEIICHUS C YUYETOM MOTYyUYEHHBIX PE3YIbTaTOB;

e pemaTh Ka4eCTBEHHBIC 3a71a4M, TPEOYIONNEe MPUMEHECHHS 3HAHUHN 13 Pa3HbIX
pa3ziesioB Kypca (pU3UKH, a TAKKE UHTErpalliy 3HAaHUHN U3 JIPYTrUX MpeIMeTOB
€CTECTBEHHO-HAYYHOTO LMKJA: BBICTpaWBaTh JIOTUYECKYIO  IIETIOYKY
pacCyXJI€HUA C ONOpPOM HAa HW3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
buszndecKue SBICHUS;

e HCIOJb30BATh TEOPETUUCCKUE 3HAHUS TSI OOBSICHEHUS OCHOBHBIX MIPUHITAIIOB
paboThl  M3MEPUTENbHBIX  MNPUOOPOB, TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

e TPUBOIUTH IPHUMEPHI BKJIAJa POCCUNUCKHUX U 3apyOEIKHBIX YIEHBIX-(DHU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE TIPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

e AHANM3HUPOBATH U OLICHUBATH TOCIEJCTBUSA OBITOBOM M MPOM3BOJICTBEHHOU
JIESITETLHOCTH YEJIOBEKA, CBSI3aHHON C (PU3NYECKUMH MPOIIECCaMu, ¢ TO3UIIUN
AKOJOTMYECKONM  O€30MaCHOCTH,  MPEACTAaBICHUH O  PalMOHAIBHOM
MPUPOJIOTIONB30BAaHUHU, a TaKXKe Pa3yMHOM HCIOJIB30BaHUU JOCTHKCHHMA
HAYKW U TEXHOJOTUH JJIA JaTbHEHIIIET0 pa3BUTHS YEIOBEUECKOTo O0IIEeCTRa;

e TMPUMEHATH pa3JIUYHBIE CMOCOOBI paboThl ¢ MHpoOpMaIeil (U3NIECKOro
ComepKaHUsI C  HWCIOJb30BAHMEM  COBPEMEHHBIX  HH(OPMAIMOHHBIX
TEXHOJIOTHI, TPH OSTOM HCIOJIB30BaTh COBPEMEHHBIE HWH(OOPMAIMOHHBIC
TEXHOJIOTHH JJIS TIONCKA, TTepepabOTKU ¥ TIPEAbIBICHHS yIeOHON U HAYIHO-
NomyJIsipHOM  WH(OpPMAIMK, CTPYKTYPUPOBAHHMS W WHTEpHpeTaluu
uHbOpMAIUK, TOJIYYEHHONM W3 PAa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJyYaeMyr0 HHPOPMALIUIO U OLEHUBATH €€ JTOCTOBEPHOCTh
KaK Ha OCHOBE HMMEIOIMXCS 3HAHWW, TaK U Ha OCHOBE aHaIN3a MCTOYHHKA
uH(bopMaIny;

e TMPOSIBISATH OPraHU3AIMOHHBIE U TTO3HABATEILHBIE YMEHHUS CAMOCTOSITEIIBHOTO
MpUOOPETEHMUS HOBBIX 3HAHUH B TIPOIIECCE BHIMOTHEHUS MPOSKTHBIX U Y4EOHO-
UCCIIEI0OBATEILCKUX padoT;

e paboTaTh B TPYIIE C WCIOJIHCHHUEM pa3JIMYHBIX COITMANBHBIX pOJICH,
MJIAHUPOBATH Pa0OTy TPYIIIHI, PAITMOHATILHO PACIPENCIsATh NEATeIbHOCTh B
HECTaHJAPTHBIX CUTYyaIlUsX, aJCKBaTHO OIICHUBATh BKJIQJ KaXKIOTO W3
YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMOM TIPOOIEMBI;

e TMPOSBIATH MOTHUBAIMIO K Oyayuied npodeccCruoHaNbHOU AESTENIbHOCTU IO
CIEHHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TTPOHIISL.

K xoHniy o6yuenus B 11 knacce npeiMeTHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e TOHWMATH POJIb QUBUKN B IKOHOMHUECKOU, TEXHOJIOTUYECKOMN, COIIUATTLHOMN H

ATHUYECKOM cdepax [esATeIbHOCTH 4YeIOBEeKa, POJb U MECTO (U3UKH B



COBPEMEHHON HAYYHOM KAapTHUHE MHPA, POJIb ACTPOHOMHH B MPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKa M JAJIbHEHIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHHWE OIHCATEIbHOM, CHUCTEMATU3HPYIOUIEH, OOBACHUTEIBHON U
NPOrHOCTUYECKOW (YHKUMA (HU3UYECKON TeopuM — DIEKTPOAMHAMHUKH,
CHEIUaIbHOM TEOpUHM OTHOCUTEIBHOCTH, KBAaHTOBOM (PU3UKH, POJb
¢uznyeckoi Teopur B (DOPMHPOBAHUM TPEIACTaBICHUNA O (Qu3nIecKon
KapTUHE MHpa, MeCTO (U3NYECKOM KapTUHBI MHpa B OOIIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPO/E;

pasnuyaTh YCIOBHUS IPUMEHUMOCTH MOJIENe (PU3NYECKUX TeJ U MPOLIECCOB
(siBJIEHUI): OMHOPOJHOE DJIEKTPUYECKOE M OJHOPOJIHOE MArHUTHOE MOJs,
rapMOHUYECKHE KOJI€OaHHs, MaTeMaTHYECKUHd MAaATHHUK, WCAIbHBIN
MPY>KWHHBIA MasgTHHUK, TAPMOHUYECKHUE BOJIHBI, UACAIbHBIA KOJEOATEIbHBIN
KOHTYp, TOHKAas JIMH3a, MOJIEJIEH aTOMa, aTOMHOTIO s,Ipa ¥ KBAHTOBOM MOJIEIN
CBETA;

pa3nuyath YycioBUA (TpaHMIbl, OO0JACTH) NPUMEHHUMOCTH (PU3MUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTb HUCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBSCHATH AJIEKTPOMArHUTHBIE MPOLIECCHl U SBJICHMUS,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHMSI M 3aKOHBI JJEKTPOJMHAMUKH U
CHeUaIbHON TEOPUH OTHOCUTENBHOCTHU (3aKOH COXPAaHEHHUSI DJIEKTPUUECKOTO
3apsaa, cuna Amnepa, cuna JlopeHua, 3aKk0H 3J€KTPOMAarHuTHON MHAYKIIUH,
npasuo Jlenna, cBa3p 3/]C caMOMHAYKIHNH B 3JIEMEHTE JIEKTPUYECKOM LIETH
CO CKOPOCTBIO HM3MEHEHHUs CWJIbl TOKA, MOCTYJaThbl CHELUAJIBHONW TEOPUHU
OTHOCUTEIBHOCTU DUHINITEITHA);

aHAJIN3UPOBATh M OOBSICHATH KBAHTOBBIE MPOILECCHl U SIBJICHUSA, UCIONb3Ys
MOJIOKEHUSI KBAaHTOBOM (M3UKHU (ypaBHEeHUE DWHIITENHHA s hoTodPdekra,
IepBBIM M BTOPOM  mocrynarel bopa, MNpHUHIMII  COOTHOILLIEHUSA
HeonpenenéHHocte [elizenOepra, 3aKOHBI COXpaHEHUsS 3apsjoBOrO0 U
MacCOBOT'O YMCEJ W SHEPIHH B AJIEPHBIX PEAKLMSIX, 3aKOH PaJAHMOAKTUBHOIO
pacrajna);

ONMKCHIBATh (PU3MYECKHME TPOLECCHl M SBJICHUS, HCIOJIb3Ysl BEJIUYUHBIL:
HaIpPSOKEHHOCTh 3JIEKTPUYECKOTO TOJISA, MOTEHLHMA 3JIEKTPOCTATUYECKOTO
IOJIsl, PA3HOCTh IOTEHUMANOB, JJIEKTPOABIKYIAs Cuila, WHIYKIUS
MAarHUTHOTO TIOJII, MAarHUTHBIA MOTOK, cuia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJABMKYIIASL CHJIa CAMOMHIYKIMH, DHEPrusi MarHUTHOTO TOJIs
IPOBOJHUKA C TOKOM, PENIITUBUCTCKUN UMITYJIbC, MTOJIHASL SHEPTUsl, DHEPTUs
MOKOsI CBOOOIHOM YacTHUIIbI, JHEPTHsI M UMIYJIbC (POTOHA, MAaCCOBOE YUCIIO U
3apA sapa, SHEPTHsI CBS3H s1pa;

OOBSCHATD 0COOEHHOCTH MIPOTEKAHUS bu3nuecKux SIBJICHUU:
AIEKTPOMATHUTHAS WHIYKIHUS, CAaMOMHAYKIIMS, PE30HaHC, MHTep(epeHIus
BOJIH, JAW(pakuus, JUCHEepCusi, TMOJHOE BHYTPEHHEE OTpa’KeHHeE,



doToanekTpuyeckuit r3dpdext (botorddexr), anbda- u 6eTa-pacnaasl saep,
ramMMma-usiaydeHue saep, Pu3ndeckne MPUHIMIBI CTICKTPAIBHOTO aHaIn3a 1
paboTHI J1a3epa;

OTpeeNsaTh HapaBJIeHUE MHAYKIIMM MATHUTHOTO TOJIsI IPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHiia;

CTPOUTH U300paKEHUE, CO3AaBAEMOE INIOCKUM 3€PKAJIOM, TOHKOW JIMH30M, U
PacCUUTHIBATH €70 XapaKTEPUCTUKU;

MPUMEHSTh OCHOBOIOJIATAIONINE ACTPOHOMUYECKUE TMOHSATHUS, TEOPUU U
3aKOHBI JIJISl aHAIN3a U 00BSICHEHUS! (PU3NYECKUX MPOLIECCOB, MPOUCXOASMIINX
B 3BE3/1aX, B 3BE3JHBIX CHUCTEMAaxX, B MEXKTaAKTHUECKOW cpefie; ABUKCHUS
HEOCCHBIX TEJ, IBOJIIOLMY 3BE3 U BeenmeHHO;

MPOBOAUTh  HUCCIEIOBAHUE 3aBUCUMOCTEH  (PU3UUECKUX BEIUYUH C
UCIIOJIb30BaHUEM NPSIMBIX U3BMEPEHUH, IPY 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCHpOBaTh PE3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3UUECKUX BEIMYMH B
BUJie TpaUKOB C YYETOM aOCOJIOTHBIX MOTPEITHOCTEH M3MEpPEHUM, NenaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIEIOBAHNUS;

MPOBOAUTL KOCBEHHbIE HW3MEpEHUs] (UBUYECKUX BEIUYUH, TP HTOM
BBIOMpATh ONTUMAJIBHBIA METOJ] HU3MEPEHHs, OIICHUBATh aOCONIOTHBIE U
OTHOCHUTENbHBIE OTPEUTHOCTH MPSMBIX 1 KOCBEHHBIX U3MEPEHUN;
MPOBOAUTL OMBITHI MO MPOBEPKE MPEAIOKEHHON THUIMOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOUpaTh IKCIEPUMEHTAJIBLHYIO YCTaHOBKY, aHAJIU3HPOBATh
MOJIyYeHHbIE PE3yJIbTaThl M JelaThb BBIBOJ O CTaTyce MpeasIOKEHHOU
TUIIOTE3bL;

ONMUCBHIBATh METO/IbI NTOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
co0JiroAaTh MpaBwiia 0€30MacHOr0 TpyJa MPU MPOBEACHUU HUCCIICIOBaHUN B
paMKax y4yeOHOro SKCIEpUMEHTa, MPAKTUKyMa U y4eOHO-HCCIE0BATENbCKOM
Y IIPOEKTHOM JESATEIbHOCTH C UCIIOIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

peraTh pacyETHBIC 3a]]a4M C SBHO 33JJaHHOM U HESBHO 33JIaHHON (U3UUYECKON
MOJIENIbIO: HA OCHOBAHHMM aHaJIM3a YCJIOBHUS BbIOMpaTh (U3HUECKUE MOJEIH,
OTBeUalolMe TpeOOBaHUSM 3aJayd, NPUMEHITh (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJaThl (U3MUYECKUX TEOPUH TPHU HUCIOJIb30BAHUU
MaTeMaTUYECKUX METOJIOB PEIIEHUs 3aJad, MNPOBOAUTH pacu€Tbl Ha
OCHOBAaHUM HMEIIIMXCS  JaHHBIX, AaHAJIU3UPOBATH  PE3YJIbTaThl U
KOPPEKTUPOBATH METOJIbI PEIICHUS ¢ YYETOM MOJYUCHHBIX PE3YyJIbTaTOB;
peniaTh KaueCTBEHHbIE 3aJjauu, TpeOyrole MTPUMEHECHHS 3HAHUM U3 Pa3HBIX
pasnesoB Kypca (pU3UKH, a TAKKE WHTETPAllU 3HAHUHN U3 IPYTUX MPEIMETOB
€CTECTBEHHO-HAyYHOr0  IHKJIA: BBICTPAaUMBATh JIOTUYECKYHD  IEMOYKY
pPacCyKJIeHU C OMOpOM Ha HW3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nyueckue BIEHUS;



UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1J151 00BSCHEHNSI OCHOBHBIX IPUHIUIIOB
paboThl  M3MEPHUTENBHBIX  MPUOOPOB, TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

IPUBOJUTH PUMEPHI BKJIA1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE IIPOLIECCOB OKPYKAIOIIET0 MUpA, B Pa3BUTHE
TEXHUKH U TEXHOJOTUIL;

aHAJIM3UPOBATh W OLIEHUBATH IOCJIEACTBUS OBITOBOM M NMPOM3BOJCTBEHHON
NEeATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C (PU3NYECKUMH MPOLIECCAMU, C TO3ULIUI
HKOJIOTMYECKON  O€30MacHOCTH,  MPEACTABICHUH O  palUOHaJIbHOM
IPUPOJIONOIb30BAaHUM, a4 TAKXKE PasyMHOM HCHOJIb30BaHUU JOCTHIKEHUN
HayK{ Y TEXHOJOTUH ISl TaJbHEHIIEr0 pa3BUTHS YEI0BEUECKOr0 O0IIECTBA;
MPUMEHATh pa3IuyHble CIOCOObI paboThl ¢ MH(pOpManuen (HU3NIECKOTO
COJEpKaHUsl C  HUCIOJb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, TMpPH O3TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMH JJIsl IOMCKA, EPepadOTKU U MPEIbsIBICHUS YUCOHON U HAy4YHO-
MOMYJSIpHOM ~ MH(pOpMalMH, CTPYKTYPUPOBAHHS M  HHTEpIpETAlUU
uH(popManuy, TMOJYYEHHOM U3 Pa3IUYHbIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOIyYaeMyl0 MH(GOPMALIUIO U OLICHUBATH €€ JTOCTOBEPHOCTD
KaK Ha OCHOBE MMEKOIIMXCSA 3HAHMM, TaK U HA OCHOBE aHAIM3a MCTOYHHKA
uH(popmanuu;

MPOSIBJISITH OPTAHU3AMOHHBIE U IO3HABATEIbHBIE YMEHUSI CAMOCTOATEIBHOTO
MpUOOPETEHUS HOBBIX 3HAHUI B TPOLIECCE BHIMOIHEHUS IPOEKTHBIX U Y4EOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B TIpyHne C HCHOJHEHHEM pa3jMuYHBIX COLMAIbHBIX pOJEH,
IJIaHUPOBATH PabOTy TPYIIIbI, PALMOHAIBHO PACIPEEIATh AESTENbHOCTh B
HECTAaHJAPTHBIX CUTYyallUsX, AJCKBAaTHO OLIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIIBI B PELICHUE pacCMAaTPUBAEMON TPOOIIEMBI;

OpOSIBISITE MOTHBALMIO K Oyayiedl mpodeccuoHalbHON JEesSTeNbHOCTH IO
CHENUATBLHOCTIM (UBUKO-TEXHUYECKOTO PO,



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumMmeHnoBaHue n (undpoBbIc)
pakTuue
1111/ p?nst:MnMiclaM Bceer KOHTpﬁOJIbH CKHe 06PA30BATEILHBIC
porp 0 ble padoThI paGoThI pecypesI
Pa3znen 1. HAYYHBINH METO/J ITO3HAHUS TPUPO/IbI
11 Hayunslii MeTOA 6 bubnmoreka [JOK
™ | IIO3HAHUS NPUPOJBI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 6
Paznen 2. MEXAHUKA
bu6nuoreka [IOK
2.1 | Kumewaruxa 10 . https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 Munavmxa 10 https://m.edsoo.ru/7f41bf72
. bubnnoreka IIOK
2.3  Cratuia TBEpaoTo TENa S 1 https://m.edsoo.ru/7f41bf72
24 3aKOHBI COXPAHEHUS B 10 1 bubnuorexa [JOK
" | MEXaHHKE https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 8§§§I]:}I:JIIHpH0KHHeTquCK 15 1 BH6J?HOTeKa OK
off TeopHn https://m.edsoo.ru/7f41bf72
39 Tepmoaunamuxka. Ternsos 20 1 bubnuoreka [JOK
bI€ MAIIMHbI https://m.edsoo.ru/7f41bf72
33 euorma. dwomve 141 BuGmorexa LIOK
https://m.edsoo.ru/7f41bf72
nepexoabl
Wroro mo pazneny 49
Paznen 4. JIEKTPOJANHAMMUKA
4.1 DnekTpuyeckoe moiue 24 Eg&HE%Tgé(;)(])lr(a/}éf A1b§72
492 [TocTostHHBIN 24 1 but6mmorekxa [IOK
SIEKTPUYECKHI TOK https://m.edsoo.ru/7f41bf72
43 Toku B pa3nu4HbIX 6 bubmuoreka [JOK
cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 54
Pa3znen 5. PUSHUECKHM TIPAKTUKYM
5.1 ‘ Pu3nyeCcKuil NPakKTUKYM 16 16
Hroro o pazueny 16
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO 170 8 16

YACOB I10 ITPOTPAMME
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne  HammenoBanme
(undposbie)
n/ | pa3aejioB M TeM IIpakTn
KoutpoJjabH o0pa3oBaTe/ibHbIE
n NporpaMmMbl Bcero L1 DAGOTHI YyecKHe pecypebi
P padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
bubmuoreka [JOK
1.1 | Marswrsoe none 14 https://m.edso0.ru/7f41c97c
19 DJIeKTpOMarHuTHas 13 1 bubnmoreka [JOK
" MHAYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
21 Mexanndeckue 10 bu6mmoreka [JOK
| xoneOaHMA https://m.edsoo.ru/7f41c97c
29 ONEKTPOMarHuTHbIE 15 bubnuorexa [JOK
"~ | koneOaHHS https://m.edsoo.ru/7f41c97c
M
2.3 BJIZiiHE;I/Iz(IiEI:IiI?He 10 1 bubmmorexa LOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmuorexa [JOK
2.4 | Onraka 25 1 https://m.edso0.ru/7f41c97c
Utoro no pazneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 | Ocnosu CTO S . Eggs?ﬁrzfggszgr(aﬁfﬂwk

Hroro no paszneny 5

Pa3nen 4. KBAHTOBAS ®U3UKA

41 KopnyckynspHo- 15 bubnnorexa [JOK
BOJIHOBOU JTyaJu3M https://m.edsoo.ru/7f41c97c

42 | ©maka atowa 5 ipsimedsoo.ru 41607

43 ®Pusuka aTOMHOTO sA1pa U 5 bubnuotexa [JOK
3JIEMEHTaPHBIX YACTHUI] https://m.edsoo.ru/7f41c97c

Hroro o pazueny 25

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

51 DJIEeMEHTHI aCTPOHOMUU U 12 bubmuotexa [JOK
acTpoU3UKHI https://m.edsoo.ru/7f41c97c

Uroro mo pazaeny 12

Pa3znen 6. PUSMYECKUM MPAKTUKYM

6.1 ‘ Ou3nyecKkuil NPakTUKYM 16 16

Hroro mo pazueny 16

Paszpen 7. OGOBIIAIOIIEE ITIOBTOPEHHUE

7.1

CucreMaTusanus u
00001IeHE
MIPEAMETHOTO
COI[ep)KaHI/I}I " OIIbITA
eATEIbHOCTH,

15
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MpUOOPETEHHOTO TP
U3y4eHHUH Kypca GU3UKU
10 — 11 xnaccoB

Hroro no pazaeny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO 170 16

YACOB I10 ITPOTPAMME




