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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeAHero ooiero obpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHMS
OCHOBHOW 00pa3oBarenbHON mporpammsl, npenacraBieHHbix B GI'OC COO, a
Takke ¢ yu€toM (enepanpHOU pabouelt mporpamMmbl BocnuTanus n KoHmenmmn
npenojaBanusi yaueOHoro npeamera «d@u3rka» B 00pa30BaTENbHBIX OpraHU3AIMIX
Poccuiickoit  depeparuu, — pealM3yrONIMX  OCHOBHBIE  OOpa3oBaTelIbHBIC
MIPOTPaAMMBL.

[Iporpamma no ¢usuke onpenenseT o0s13aTeIbHOE NPEAMETHOE COAEPKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEI0BATEIIbBHOCTh U3YUYEHUSI TEM U Pa3JeioB
y4eOHOTO mpeaMera ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKM  y4eOHOro TIpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4Yaromuxcs.
[Iporpamma mo ¢uszuke na€T MOpeAcTaBICHUE O IEAX, COAEpKaHUU, OO0IIeH
cTpaTerud OOy4eHUs, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIUXCSA CPEACTBAMHU
yueOHoro npenamera « Pu3nkay Ha yriayOoJa€HHOM ypOBHE.

N3yuenne kypca (usuku yriayOn€HHOTO YPOBHS MO3BOJSET peaju30BaTh
3a1auu Mpo¢eCcCUOHAIILHONW OpUEHTAIIMM, HAIMIPaBJICHO Ha CO3J]aHUE YCIOBUM Jis
IPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TIPOJOJDKEHUST 00pa3oBaHUS B
OpraHu3alMsIX Mpo(PEecCHOHATBHOIO O00pa30BaHMs 10 PA3NIHYHBIM  (UZHKO-
TEXHUYECKUM U WHXKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mno Qusuke omnpenensioTcs IJIAHUPYEeMble Pe3yJbTaThl
OCBOCHHUS Kypca (PU3MKH Ha ypPOBHE CpeHEero o0mero o0pa3oBaHus: TUIYHOCTHBIC,
MeTanpeaMeTHbIe, MpeaMeTHbie (Ha  yriayoméHHoMm  ypoBHe).  Hayuho-
METOJIOJIOTUYECKOM OCHOBOM [l pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeIMETHBIM M TMPEIMETHBIM pe3yJbTaTaM OO0y4YaroluXcs, OCBOHUBIIHNX
nporpaMMmy T10 (¢HU3MKE Ha YpPOBHE CpeaHero oomero oOpa3oBaHus Ha
yrayOaE€HHOM YPOBHE, SIBIISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma no pusmke BKIHOYAET:

IUTAaHUPYEMBIE pe3yJbTaThl OCBOCHUS Kypca (QU3UKKH Ha YriayOiaEéHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO roJIaM 00YUYEHUS;

cozepkanue yuyeoHoro npeamera « Du3nkay 1Mo rojgam 00ydeHusl.

[Iporpamma 1o ¢u3nke HMEET TPUMEPHBIA XapakTep U MOXKET ObITh
WCIIOJIh30BaHA YUUTESIMU (DU3UKHU TSI COCTABIICHUSI CBOMX PAOOYMX MTPOTpamM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEIICH U
MPEJOCTABISACT BO3MOXHOCTU JUISl PEalU3alMu  PAa3JUYHBIX METOJIHYECKUX
MOAXOJ0B K TMpernojaBaHui0 (PU3UKU Ha YIIyOJIEHHOM YPOBHE MPU YCIOBUH
COXpaHEHMS 00513aTEIbHOM YacTH COJIepKaHUs Kypca.



du3nka Kak Hayka o HauOosee OOIIMX 3aKOHAX MNPHUPOABI, BBICTYIAs B
KayecTBe Y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xaroniemM Mupe. IIIKoabHbIN Kypc (U3UKHA — CHCTEMOOOPa3yOIIHiA
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOILECCOB M SIBJICHUM, M3y4yaeMbIX XUMHUEH, OHOJIOTHEH,
dbusznyeckolr reorpadueii U actpoHomued. Vcmomp3oBaHME W AKTHBHOE
npuMeHeHne (U3UYECKUX 3HAHUW OMPENeNUiIo XapakTep W OypHOE pa3BHTHE
pPa3HOOOpPAa3HBIX TEXHOJOTHM B cdepe DJHEPreTUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUSI HOBBIX MAaTEpHUAJIOB C 3aJlaHHBIMU CBOMCTBaMH. M3ydeHwue
(GU3MKK BHOCUT OCHOBHOM BKJaa B (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpa oOywaromierocsi, B OpMHUPOBAHUE YMEHUN MPUMEHSATHh HAyYHBIN
METO/1 IO3HAHUS TIPH BBIIOJIHEHUH HMH YYE€OHBIX UCCIIEI0BaHUN.

B ocHOBY Kypca (u3uku Ha ypoBHE CpeIHEr0 00LIET0 00pa30BaHUs MTOJI0KEH
PAI UAEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOECHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCSA JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3/eioB (DU3UKH, BKIIOYAET KaK
BOITPOCHI KJTACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UKH
o0beMHEH BOKpYr (u3nueckux Teopuid. Benymwum B Kypce sBisercs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE W
ToJIe.

Hoea zymanumapuzayuu. EE peanuszanus TPEAIonaracT HCHOJIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
¢uzukn ¢ pa3BuTMEM OOIIECTBAa, a TaKkKe C  MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPoOIeMaMu.

Hoen npuxnaonoit nanpasnennocmu. Kypc buzuku yriyOaéHHOTO YpOBHS
MPEANOJIaraeT 3HakKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJOTHMYECKUX
MIPUJIOKEHUN HK3YyYEHHBIX TEOpUM M 3aKOHOB. lIpum 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX NpPEICTaBICHUM U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTUH.

Hoea »srkonocuszayuu peanusyeTcss MOCPEICTBOM BBEICHHS SJIEMEHTOB
COJIEp)KaHus, TOCBAUIEHHBIX OKOJIOIMYECKUM TNpobjieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke OOCYXIeHUS
npo0sIeM palMoOHAIBHOTO MPUPOJONOIB30BAHMS U IKOJIOTHYECKOM 0€30M1acHOCTH.

OcBoeHMEe coJiepKaHusl MPOrpaMMBbl M0 (PU3UKE JOTKHO ObITH TOCTPOCHO Ha
OPUHIIMIAX CUCTEMHO-AEATEIbHOCTHOTO noaxona. s Gpusuku peanuzamus 3THUX
MIPUHITUTIOB 0a3MPYETCsl HA UCIIOJIb30BAaHUU CAMOCTOSITEIHHOTO YKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYomIero ¢akropa ydeOHOro mponecca. [is yrimyOnéHHOTO
YPOBHSI — 3TO CUCTEMa CAMOCTOSITEILHOIO YYEHHYECKOTO IKCIEPUMEHTA,



BKJIIOUAIONIETO (PPOHTAJIbHBIE YUYEHMUYECKHE ONBITHl MpPU HU3YYEHUH HOBOIO
Marepuana, 1abopaTopHbie paboThl U PabOThI MpakTuKyma. [Ipyu 3TOM BO3MOKHBI
aBa cmocoba peanu3anuu  (U3MUECKOTO TMpakTukyma. B mepBom  ciyyae
MPaKTUKYyM MpoBoauTcs au6o B koHue 10 u 11 kmaccos, 1o mocie mepBoro u
BTOPOrO TOJYrOAWil B KaXXIOM H3 JITUX KiaccoB. Btopoit cmocod — 3T0
UHTErpanus padoT NpakTUKyMa B CHUCTEMYy JabOpaTOpHBIX pabOT, KOTOpHIE
MPOBOAATCS B Mpolecce u3ydeHus pasaena (temsbl). [lpu stom mox paGotamu
MIPAaKTUKYMa NOHUMAETCSl CAMOCTOSITEbHOE MCCIEN0BAHUE, KOTOPOE MPOBOJIUTCA
0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIIaroBoi HHCTPYKIIUH.

B mporpamme mno ¢usnke cucTeMa YYEHUYECKOTO OKCIEPUMEHTAa,
1a00paTOpHBIX padOT U MpaKTHKyMma MpeACTaBiIeHAa €AUHBIM mepeuyHeM. Bnidop
TEMATUKHU JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYLIECTBISETCS
YYaCTHHUKaMU 00pa30BaTeIbHOTO MPOIECCa UCXOSl U3 OCOOEHHOCTEN MOYypPOYHOIrO
IJIAHUPOBAHMS U OCHalleHus KaOuHera ¢usuku. Ilpu sTomM oOecneunBaercs
OBJIaJICHHE OOYYalOUIMMHUCS YMEHUSMH TPOBOJUTH NpPSMblE U KOCBEHHBIE
U3MEPEHMs], UCCIEIOBAaHUS 3aBUCUMOCTEH (DPU3MUECKHX BEIMYUH U MOCTAHOBKY
OMBITOB MO MPOBEPKE MPEAIOKEHHBIX THIIOTES.

bonbiioe BHMMaHuEe YyAENAeTCs PEUICHUI0 pacdy€THbIX U KayeCTBEHHBIX
3apad. [Ipu 3TOM ns pacy€THBIX 3aJad MPUOPUTETOM SIBISIOTCS 3a/la4l C SIBHO
3aJJaHHOW M HESIBHO 3aJ]aHHOW (PU3UYECKON MOJEIbIO, MO3BOJISIOUINE TPUMEHATh
M3Y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pas3fiela Kypca, Tak H
MHTErpUpysl NPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zesioB. [ KaueCTBEHHBIX 3aJad
MIPUOPUTETOM SIBIISIIOTCA 3aJlaHusl Ha OOBSCHEHUE/TIPEJCKAa3aHUuEe MPOTEKAHUS
bu3nuecKux SBICHUN U MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyromre BhIOopa
(puznyecKoil MOENH ISl CUTYal[MH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOTO Mpolrecca Kypc (U3UKH YriayOJIEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero 00pa3oBaHus TOJKEH U3Y4aTbCs B YCIOBUSIX
npenMeTHoro kabunera. B kaOunere Gu3uMKM JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 0OOpynOBaHUE Ui BBINOJHEHUS YyKa3aHHBIX B MPOTpaMMe [0
(¢u3NKe YYEeHHMYECKUX OMBITOB, JAOOPATOPHBIX pabOT M padOT MpaKTHUKyma, a
TaK)Ke IEMOHCTPALIMOHHOE 000pyAOBaHUE.

JleMOHCTpallMOHHOE  000pyJoBaHUE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIBbHON JOCTaTOYHOCTH U 00€CleyrMBaeT MOCTAaHOBKY
NEPEeUYNCIICHHBIX B TMporpaMMe Mo (HU3MKe KIIOYEBBIX JAEMOHCTPAlUN IS
UCCIICJIOBAaHUSI ~ U3yYaeMbIX SBJICHHA W  MPOILECCOB, OMIHUPUYCCKUX |
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHECHUH.

JlabopaTopHoe 000pynOBaHHE IS YYEHUUYECKHX TMPAKTUYECKUX padboT
dopMupyeTcss B BUJE TEMaTHYECKUX KOMIUIEKTOB M OOECIEeUMBAETCS B pacuére



OJIHOTO KOMIUJIEKTa Ha JByX oOydaroumuxcs. TeMaThuyeckue KOMIUIEKThI
71a60paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HA KOMIUIEKCHOM
MCIIOJIb30BaHUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIIBHBIX CUCTEM B BUJI€ LIM(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH TEISIMU U3Y4YeHUS! (DU3UKU B OOIIEM OOpa30BAHUM SIBISIOTCS:

dbopMHpoOBaHKE UHTEpPECA U CTPEMIICHUS OOYUYaIOIIUXCA K HAYYHOMY
U3YYEHUIO TOPUPOABI, Ppa3BUTUE MX HMHTEIUIEKTYalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE MO3HaHWS U (HOPMUPOBAHHE
MCCJIE0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

(GopMupOBaHHE Hay4HOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3yueHHUs OCHOB
CTpOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHrUe YMEHUN OOBSICHSTH SBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

(opMHpOBaHHE TMPEACTABICHUA O pOIM (PU3MKU I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHIA;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax  Oyayuier
npodeCCUOHAIBHOW  IESITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, TOATOTOBKA K
JanbHeeMy oOy4eHHIO B 3TOM HalpaBJICHUU.

JlocTkeHHe 3THX Lened 00ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3a1ad B
IpolLecce U3ydeHus Kypca (pU3uKy Ha YPOBHE CpeIHEro o01iero 0opa3oBaHusi:

NpUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIOYAas  MEXaHWKY,  MOJIEKYJSIpHYIO  (PU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMHUpOBaHE YMEHUIM TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 O0OBSICHEHHUS
bu3nUecKuX SIBJICHUN B MPUPOJE W JUISI MPUHITHS TPAKTUYECKUX PEIICHUH B
IIOBCEIHEBHOM KM3HU;

OCBOCHHME CIIOCOOOB pEIIEHUS Ppa3IMYHbIX 3aJad C SIBHO 33JaHHOU
(¢u3nueckoil MOAENbI0, 3a/Jad, MOJPAa3yMEBAIOIIMX CAMOCTOSITEIbHOE CO3JaHHe
du3nyueckoil MOJEeNH, aJeKBATHOM YCIOBUAM 3a7adyd, B TOM 4YHCJE 3a1ad
WHXEHEPHOI'0 XapaKTepa;

MOHMMaHUEe (U3NYECKUX OCHOB U TPUHIUIOB JCUCTBUSI TEXHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

OBJIAJICHUE METOJaMU CaAMOCTOSITEIbHOTO ITUIAHUPOBAHUA M TPOBEICHUS
(Gu3MUecKMX HSKCIEPUMEHTOB, aHalW3a W HUHTEpIpeTaluud  uHdopmanuuy,
onpeaeneHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JJIsI Pa3BUTHS YMEHHUM NPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOM JIESATEIIbHOCTH;



pa3BUTHE UHTEpeca K chepam NpophecCUuOHAIBHON 1eATeNbHOCTH, CBA3aHHOM
¢ (pU3UKOM.

B cootBerctBun ¢ TpebdoBanusmu PI'OC COO yrinyOn€HHBIM ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Duszuka» Ha YpOBHE CpeaHEro oOIero
oOpa3oBaHHsl BBIOMpAETCAd OOYYAIOIIMMHUCA, IUIAHUPYIOIIUMU TPOJOJIKCHHE
o0pa30BaHMsI 10 CHEIHATEHOCTAM (PU3UKO-TEXHUUECKOTO MPODUIIS.

Ha uzyuenue usuku (yrayOnEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
ob6pazoBanus orBoauTcs 340 vacoB: B 10 kmacce — 170 yacoB (5 4acoB B HEJIEIIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEEINIO).

[Ipennaraemeiii B mporpaMMe 1O (U3HMKE TEpeueHb Ja0OpaTOPHBIX H
MPAKTUUYECKUX padoT SBISIETCS PEKOMEHJOBAaHHBIM, YYHTENb JI€JdaeT BbIOOD
IpoBelieHUsT J1a0OPaTOpPHBIX PabOT M OMBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEHN 00yUYaroImMXCA.



COIEPKAHUE OBYYEHUA
10 KITACC

Pa3znen 1. Hayunblii MeTO O3HAHMS NPUPO/BI.

®dusuka — pyHIaMeHTalbHasg HayKa o mpupoje. HayuHsiii MeTo1 mo3HaHUS U
METO/IbI UCCIeIOBAHUS (PU3UUYECKUX SBIICHUH.

DKCIEpUMEHT M TEOpHsl B Ipoliecce Mo3HaHWs npuponabl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CrocoOpl  u3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOTOBbIE M LU(POBBIC
MU3MEPUTEIbHBIE NPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[lorpemnoctT  u3MepeHuit  ¢u3nueckux BeaudyuH (abcomoTHAas U
OTHOCHUTENbHA).

MonenupoBanue (U3NYECKUX SBJICHUM M MPOIECCOB (MaTepuaabHasi TOUYKA,
a0COJIIOTHO TBEPJIOE TEJIO, HJIeaJIbHAS KUJKOCTh, HUJCAIbHBIA Ta3, TOYECUHBIN
3apan). ['unore3a. @U3nyeckuii 3aKOH, TPaHULBI €r0 MPUMEHUMOCTU. DU3nUecKas
TEOpHs.

Ponp u mecro ¢usuku B (GOpPMUPOBAHUU COBPEMEHHON Hay4HON KapTHUHBI
MUpa, B IPAKTUYECKOUN IESATEIILHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomal, nPAKMUKYM.

W3mepeHre Ccuiibl TOKAa W HANpsDKEHUS B LENM IOCTOSHHOIO TOKAa INpHU
MOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU(poBoH J1aboparopueil nmo ¢usuke. Ilpumepsl n3MepeHus
(u3nYecKuX BETUYHUH IPU MOMOILIN KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBuxeHrue. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3aja4l MEXaHUKH.

Panuyc-BekTop MaTepHalbHOM TOYKH, €ro MPOEKIUU Ha OCH CHUCTEMBI
KoopAuHaT. TpaekTopusi.

[lepemenienue, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepUalbHOM TOYKH, MX MPOEKIHH HA OCHU CHCTEMbl KOOPAMHAT.
CrioxeHune nepeMenieHui 1 CI0KEeHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUAIbHON TOUKM OT BPEMEHU U UX
rpaduKy.

CBobOomHOe majeHue. YCKOpeHHE CBOOOMHOTO majeHus. JIBKEHHE Tea,
OpOILIEHHOTO MOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTU HU
YCKOPEHHSI MAaTEPUATIbHON TOYKH OT BPEMEHU U UX IPAPUKU.



KpuBonuneiitnoe  naBuwkeHue. JIBkeHHE  MaTEpHAIbHOM  TOYKH  TIO
OKPY>XKHOCTH. YTJIOBas W JMHEWHas cKopocTh. llepuon m yacTtoTa oOpaiieHus.
LlenTpocTpeMuTenpHOE (HOPMAJIBHOE), KacaTeabHOE (TaHT€HLHAIBHOE) U IMOJIHOE
YCKOPEHNE MAaTEPUAIBHON TOUYKH.

Texnuueckue yCTpPOMCTBA W TEXHOJIOTMYECKHE TMPOIECCHl: CHUIOMETP,
JIBKEHUE CHapsAOB, LEMHbIE, IIecTepEéHYaThle U pEMEHHBIE Mepenayd,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCYETA, WILTIOCTPAIUSl KUHEMATUUECKUX XapaKTEPUCTUK
JBU>KCHUSL.

CnocoObI ucclieIoBaHUS IBUKEHUN.

NnmrocTpanus npeaenbHoro nepexoaa i "3MEpeHne MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanuie ABUKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3IyX€ U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGnronenue aBukeHus: Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu JABUKEHUU 110 OKPY>KHOCTH.

[IpeoOpa3oBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUH, CKOPOCTEN NBUKECHUS OJHOTO U TOTO K€
TeJla B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomal, nPAKMUKYM.

N3ydeHne HEPAaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHKCHHUU
10 HAKJIOHHOM TUIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH MNYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU.

HN3mepenue YCKOPEHHUS CBOOOJTHOTO MaJACHUS (peKOMEHI0BAHO
HCIIOJb30BaHKe U(PPOBOIL TabopaTopun).

N3yuenne pABWKEHUS Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O MPSIMOM MPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXKIY AAIbHOCTBIO
noJi€Ta U Ha4aJabHON CKOPOCTHIO TElIA.

N3ydenne IBHXKEHUS Tela MO OKPYXKHOCTH C IOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH Tepuoja oOpalieHusi KOHMYEeCKOro MasTHHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbii 3akoH Hprorona. MHeprumanbHble cucteMsbl oTcuéra. [IpuHIumn
oTHocuTenbHOCTU ['anmuies. HemHepuuanbHble cCUCTEMbl OTCUETa (OMpEesICHHUE,
MIPUMEDPBHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoii 3akon HeroTOHA 11711 MaTepuagibHON TOYKH.

Tpertuit 3akoH HproTOHA 11711 MaTepraIbHbBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. OKBHUBAJECHTHOCTh TPABUTALMOHHOW U
VHEPTHON MAaCCBI.

Cuna TsKeCTH. 3aBUCHUMOCTb YCKOPEHHUSI CBOOOJHOTO MaJCHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT TreorpaduyecKodl MmUPOTHL. JIBHKeHHE
HEOECHBIX TeJl M UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tema, aBuxyimierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHSI CKOJIbKEHHS U CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuiia CONpOTHUBICHUS TNPU JBIKEHUU Tela B
YKUAJIKOCTH WJIU rasze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABUKECHUS.

Hasnenue. ' mapocrarnueckoe nasieHue. Cuna Apxumena.

TexHH4eckne YCTpOWCTBA M TEXHOJOTHMYECKHE MPOLIECCHl: MOAIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBrKeHUs Tell B MHEPIHAIBHBIX U HEMHEPIIUATbHBIX CHUCTEMax
OTCYETA.

[IpyuHIMIT OTHOCUTEIBHOCTH.

Kauenne aByx HUIMHAPOB WM IAPOB Pa3HOM MACCHI C OAUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TeIy CHUI C
IIPOU3BEICHUEM MACCHI TE€JA HA €r0 YCKOPEHHUE B UHEPLUUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHII, BO3HUKAOIIMX B PE3YJIbTATE B3AUMOICUCTBHUS TEIN.

N3mepenune mace 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena mpu yCKOpEeHHOM MOIBEME U AJCHUM.

LleHTpOoOEKHBIC MEXaHNU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit s3xcnepumenm, nadopamopnsie padbomaol, npaKmMuKym.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMIKEHUH OpycKa MO HAKJIOHHOM
TJTIOCKOCTH.

[TpoBepka TUMOTE3bI O HE3aBUCUMOCTH BPEMEHH JBIKEHHUS OpycKa IO
HAKJIOHHOU IUIOCKOCTH HA 33IaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCMMOCTH CUJI YNIPYTOCTH, BO3HMKAIOIIUMX B NPYKHUHE U
pe3nHOBOM 00paslie, OT ux AedopMaiuu.

N3ydenune ABUKEHUSI CUCTEMBI TEIl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON YEpE3
NErKui OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIWYUHE YIIIOBOTO Kod(duimerTa
3aBUCHUMOCTH Fp(N).

Uccnenosanue nBuxeHus Opycka Mo HAKJIIOHHOM IMJIOCKOCTH € IEPEMEHHBIM
KO2(PPUIIUEHTOM TpEHHUS.

N3ydenne nBMKEHUS Ipy3a HA BAILy C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTHO TBEpAOE Tenmo. [locTymarensHOe W BpaliaTelbHOE JBIKCHUE
TBEpIOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaileHus. [lmeuo cuibl.
CrnoxeHue cuil, IPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

YcroitunBoe, HeyCTOMYMBOE, 0e3pa3IuIHOE PaBHOBECHE.

TexHu4yeckne yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOMTENBHBIN KpaH, PEMIETYATHIE KOHCTPYKIUU.

Jlemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomal, nPAKMUKYM.

UccnenoBanne yclioBHI pPaBHOBECHS TBEPIAOTO Tella, MMEIOIIETO OCh
BpaIlCHUS.

KoncTpynpoBaHne KpOHIITENHOB U PACUET CUJI YIIPYTOCTH.

N3ydenne ycTOMUUBOCTH TBEPAOTO T€Ja, UMEIOIIETO IJI0MIA/Ib ONOPHI.

Tema 4. 3akonsl coxpanenusn 6 mexanuke.

Nmnynbe MaTepruanbHON TOUYKH, CUCTEMBI MaTEPUAIIBHBIX TOUEK. L{eHTp macc
CHUCTEMbI MaTepUAIIBHBIX TOUEK. Teopema o IBH)KEHUU IIEHTPa Macc.

NMnynbe CUIlbl 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE OBIDKEHHE.

MoMeHT umiynbca MaTepualibHONW TOUKH. [IpeacraBinenne o coxpaneHun
MOMEHTa UMITYJIbCA B LICHTPAIbHBIX TOJISX.

PaboTa cunbsl Ha MaJloM M Ha KOHEYHOM nepemernienuu. ['paduueckoe
npeAcTaBieHue padOThl CUIIHI.

MonHOCTb CHIIBL.

Kunernueckass sHeprusi marepuanbHOM Touku. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTUU MATEPUATIBHOW TOUKH.



IloTeHnmansHple MW HENOTEHUUaNbHbIE CcHibl. [loTeHnmanbHas »HEpPrus.
[lorenuuanbHas sHEprus ynpyro AeQopMUpOBaHHOW MpyxHUHBL. [loTeHIManbHas
DHEpPrus Tena B OJHOPOJHOM IPAaBUTALlMOHHOM Imoje. lloTeHumanbHas sHeprus
TeJa B IPaBUTALIMOHHOM I0JIE OJHOPOJHOIO Iapa (BHyTpH M BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbsd KOCMUYECKask CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHUJI C HU3MEHEHHEM MEXaHU4ECKOU
DHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPT M.

Yrpyrue u HeyIpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHyIM Ui HMIEAIbHOM JKUIKOCTHM Kak CJEACTBHE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTHH.

TexHu4yeckre yCTpOWCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NUCTOJET, THUPOCKOI, (QUIypHOE KaTaHWE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeaktuBHOE BUXKEHUE.

N3mepenre MOIHOCTH CUJIBI.

W3meHeHue 3Hepruu Teia Npyu COBEPIICHUH PaOOTHI.

B3anMHbIe peBpanieHUs] KWHETUYECKON M OTEHIIMAIIBHON 3HEPIUil IIpU
JEUCTBUN Ha TEJO CUJIBI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Npu CBOOOHOM MaJCHUU.

Yuenuueckuit sxcnepumenm, nabopamopusie padomal, nPAKMUKYM.

N3mepenne nmmysibea Tena 1no TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJIETH 3IEKTPOMOOUIST U MOILIHOCTU
CHUJIBI TATH.

CpaBHEeHrE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccenenoanue coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOIEUCTBUU.

N3MepeHne KNHETUYECKON YHEPTHUM TEJIA [0 TOPMO3ZHOMY MYTH.

CpaBHeHHE U3MEHEHUsI TOTEHIIMAIIBHON YHEPTUU NPYKUHBI ¢ PabOTOI CHUIIBI
TPEHUS.

Omnpenenenve pabOThl CUJIBI TPEHUS MPH JBWKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Pa3nen 3. Mogiekyasipaasi pu3uka u TEpMOJIMHAMUKA.

Tema 1. Ocnogvl moneKynapHo-KuHemu4uecKkoll meopuu.

OcCHOBHBIE TMOJOXEHUS MOJEKyJIsipHO-KuHeTnueckon Teopun (MKT), wux
ombiTHOe oOocHoBanue. Juddys3ua. bpoyHoBckoe nBmxkeHHe. XapakTep
IBWKEHUS M B3aMMOJCHCTBUS YAaCTUL BemlecTsa. Moxenn CTpoeHus Trasos,
KHUIKOCTEH W TBEPABIX TeN M OOBSCHEHHE CBOICTB BELIECTBA HAa OCHOBE 3THUX



moneneir. Macca u pasmepbl MoJekyn (atomoB). KommdecTtBo BeriecTsa.
[TocrosinHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenwms. Illkana
temneparyp Llenbcus.

Mopenps uneanbHOro rasa B MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU: YaCTHULIBI
rasza ABIXKYTCSl XaOTUYECKU U HE B3aUMOJAECUCTBYIOT JIPYT C APYTOM.

['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knamneiipona. Ao6comoTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon JlanbroHa. M3omponecchl B
UJCIbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPEICTABICHUE U30MPOLECCOB: U30TEPMa, H30X0pa, H300apa.

CBsi3b  MeEXIy [JaBJIEGHHEM W  CPEIHEM  KUHETUYECKON  3Hepruei
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aIbHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH HJI€aTIbHOTO Ta3a).

CBsi3b a0COIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEM
KUHETUYECKOUN SHEPTUEN MOCTYIATEILHOTO TEILUIOBOTO ABMKEHUS €€ YACTHII.

TexHH4ecKkne YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
O6apomeTp, MoJyuyeHrne HaHOMaTEPHAJIOB.

Jlemoncmpayuu.

Mojenu 1BUKEHHUS YaCTHUIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneopomnuk ¢ 3anuceio peaabHOro OpoOyHOBCKOTO JBUYKEHUS.

Huddy3ust sKUIKOCTEH.

Mogens onbita LlTepHa.

[IputsxeHne MOJEKyIJI.

Mojenu KpUCTAUITMYECKUX PEUIETOK.

Habuntoienue u ucciiejoBanne N30MpoIecCoB.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

HccnenoBanne mponecca YCTaHOBIEHUS TEIUIOBOTO PAaBHOBECUS MU
TEMJI000MEHE MEXAY TOPSUYEH U XOI0IHOM BOIOH.

N3yueHne H30TEpMUYECKOrO Mpouecca (PEKOMEHJOBAHO MCIOJIb30BaHUE
1upoBoit TabopaTopun).

N3yuenue n30X0pHOro mpoiecca.

N3ydenune n3obapHOro mporecca.

IIpoBepka ypaBHEHHUS COCTOSIHUSA.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE U BHYTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMHYECKOW CUCTEMbI KaK CPEJIHUE 3HAYEHHS BEJIMYMH, OIHUCBHIBAFOIIUX
€€ COCTOSIHME HaA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TtepmoanHamMuku. (CamMONpOW3BOJIbHAS — pEJIAKCALIUS
TEPMOJAUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uaeaNbHOr0 ra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHe MenaeneeBa—KianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEW SHEPIUU.
VYcnoBusi NPUMEHUMOCTH 3TOM MOJENH: HU3Kasi KOHILEHTPALMSI YaCTHUILl, BHICOKHE
TeMnepaTrypbl. BelpaxkeHue 111 BHYTPEHHEH 3HEPTUM OJIHOATOMHOIO HJI€AIbHOTO
rasa.

KBa3ucratnueckue u HECTaTUYECKUE MTPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boruucienue paboTsl 1o rpaduky
npoiiecca Ha pV-nuarpaMmme.

Teruonepenaya  kak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  SHEPIruu
TEPMOJIMHAMMUYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KonBekuus,
TEIJIONPOBOJIHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemmorel. TemnmoéMKocTs Tema. YAenbHas H  MOJIIpHAs
TEIUTIOEMKOCTH BELIECTBA. YpaBHeHUe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruiBa. Pacu€r konmuecTBa TEIUIOTHI Mpu Temonepenade. I[lonarue o006
aguabaTHOM IpoIlecce.

IlepBblii 3ak0H TepMOAMHAMUKU. BrHyTpenHsisi sHeprud. KomuuectBo
TEIJIOTBI W paboTa Kak  Mepbl  W3MEHEHUsT BHYTPEHHEH  SHEPruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoil 3ak0oH TEpMOJMHAMHUKHA IS PABHOBECHBIX IPOLECCOB: 4Yepe3
3aJIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI TPOXOJIUT
eIMHCTBEHHAas aguadaTa. AOCOIIOTHAs TeMIlepaTypa.

Bropoii 3akoH TepMOAMHAMMKM JJIsi HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TepeJaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tella K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeodpatumMocTh TPUPOIHBIX MPOIIECCOB.

[Tpunnune! necteus TerioBbix MammH. KII/I.

Maxkcumansnoe 3nauenue KII/I. ukm Kapno.

DKOJIOTUYECKHUE ACHEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrateieil. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPebl.

TexHuyeckre yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHl: XOJOIUIBHUK,
KOHJUITMOHED, AW3EIbHBIM W KapOIOpaTOpHBIM JBUraTeId, IMapoBas TypOuWHa,
MOJYyYCHHE CBEPXHUBKUX TEMIIEpATyp, YTUIM3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIUJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOrO TOTUIMBA JIJIs
BBIPAOOTKHU «TETUIOBO» U AJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meHnenune TemnepaTyphl pu aauadaTHYeCKOM PaCUIuPEHUH.

Bo3znymHoe oruuso.

CpaBHEeHUE YAETBHBIX TEINTIOEMKOCTEN BEIIECTB.



CniocoObl U3BMEHEHHs] BHYTPEHHEW SHEPTUU.

HccnenoBanue aquabaTHOro mpoiiecca.

KomrbroTepHbie MOAEH TEMIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomaol, npaKmuKym.

N3mepenue ynenbHON TEIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO Tpoliecca.

N3ydeHne B3aMMOCBS3W SHEPIUU MEXKMOJIEKYISIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPbI KATIEHUS KUJKOCTEM.

Tema 3. Acpezamnule cocmoanusa eeujecmea. Dazoevle nepexoowl.

[TapooOpazoBanue u kKoHAeHcanus. lcrnapeHue u KumeHue. Y AenbHas
TEIJI0Ta MapooOpa3zoBaHus.

HacelllleHHBIE W HEHachIIEHHbIE Tapbl. KadecTBeHHass 3aBHCUMOCTH
IJIOTHOCTU U JABJICHUS HACBIIIEHHOI'O I1apa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTh
OoT 00BbEMA HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCONIOTHAS MU OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiyioB. [lnmaBiieHWEe W KpuUcTaM3alus. YJIeNbHAs TEIIOTa IUIABICHUS.
CyO6aumarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmaiiuii.

TermnoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenre. AHTapMOHM3M TEIUJIOBBIX KOJIEOAHU YaCTHI] BEIIECTBA KaK IPUYHUHA
TEIJIOBOTO PACHIMpPEeHUsI Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEprUn B Pa30BbIX NMEPEX0OIax.

VYpaBHeHuE TEII0BOro 0agaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(ppuiimeHT MOBEPXHOCTHOTO HATSKEHHUS.
Kamapasie sBnenus. JlapieHue noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlarmaca.

TexHudeckne yCTpOWCTBA M TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIAKHUE
KPUCTAJLJIbI, COBPEMEHHBIE MaTEPUAIBI.

Hemoncmpauuu.

TeruioBoe paciupeHue.

CBoliCTBa HACBHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu nOHUKEHHOM JTaBJICHUH.

N3mepenne cuitbl MOBEPXHOCTHOTO HATSKECHUS.

OnbIThI ¢ MBUIBHBIMM IJIEHKAMU.

CmauunBaHue.



Kanwinsipasle siBIeHUS.

Moienu HeHBIOTOHOBCKOM YKUJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccenenoanne HarpeBaHus M IUIABJIEHUS KPUCTAIIMYECKOTO BEIECTBA.

Buner nedopmaruii.

Habmonenue maneix nedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomaolt, npaKmuKym.

N3ydenne 3akOHOMEPHOCTEN UCTTAPEHHUS JKUJIKOCTEM.

N3mepenne yaenpHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenune CBOMCTB HACHIIIEHHBIX ITAPOB.

H3mepenue aGCOMOTHON BIAXKHOCTH BO3yXa M OLIEHKA MacChl MapoB B
OMEUICHUHU.

N3mepenune korpduiirieHTa MOBEPXHOCTHOTO HATSHKEHUSI.

N3mepenne monynsa FOwnra.

HccnegoBanue 3aBUCMMOCTH  JAeopManuyd  pe3sMHOBOro oOpasua  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiieKTpoaAMHAMMKA.

Tema 1. Dnekmpuueckoe noue.

Onextpu3anys Tel U €€ IMPOSIBICHUA. OJJNEKTpUYecKud 3apsn. [IBa Buna
DNEKTPUYECKUX 3apsAnoB. [IpOBOMHWKHM, MAWANEKTPUKHM U IOJYNPOBOJHUKH.
DIJIEMEHTApHBIN JJICKTPUYECKAN 3aps]l. 3aKOH COXPAHEHUS DIIEKTPUYECKOIO
3apsza.

B3aumopeiictBue 3apsnoB. Toueunble 3apsapl. 3akoH KysoHa.

DnekTpudeckoe nose. Ero nercreue Ha 3JIEKTPUUYECKHE 3apsbl.

Hampsoxk€anocts  anextpudeckoro  mosst.  [IpoOubrit  3apsin.  Jlunuwm
HaNpsKEHHOCTH DJIEKTPUYECKOTO 1MoJst. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMaNBHOCTh 3JIEKTPOCTATUYECKOrO TMOJA. Pa3HOCTP MOTEHUMATIOB M
HanpspkeHue. lloTeHuumanbHass SHEPrUst 3apsia B AJEKTPOCTATHYECKOM IIOJIE.
[ToreHuman snexkrpocraTndeckoro noist. CBa3b HANPSKEHHOCTH MOJIS U PA3HOCTH
NOTEHIMAJIOB JUISl DJIEKTPOCTATUYECKOrO Mo (Kak OJHOPOJHOTO, TaK U
HEOJTHOPOJHOTO).

[IpyHIMD CYyNIEPNIO3UIIMY STIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilosne paBHOMEpHO 3apspbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo o0bEémy mmiapa. Ilosie paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOW TIOCKOCTH. KapTuHbl NUHUN HAOpsDKEHHOCTH ATUX TMOJeH U
SKBUIIOTEHIIMAJIBHBIX TOBEPXHOCTEN.

[IpoBOAHUKH B 3JIEKTPOCTATHYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3apPSIIOB.

JIUDJIEKTpUKM B 3JIEKTPOCTATHYECKOM  ITIOJIE. Jmanexrpuueckas
IPOHUIIAEMOCTH BEIIECTBA.



Konpencarop. DeKTpOEMKOCTh KOHJIEHCATOPA. DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJEHCATOPA.

[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOTO KOHJIEHCaTopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckre ycTpoHCTBa M TEXHOJOTHYECKHE IMPOLECCHI: IJIEKTPOCKOIL,
AIEKTPOMETpP, dJIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHUE DIEKTPOIpUuOOpOB,
KOHJIeHCaTophl, renepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO ¥ NPUHIUIT ACUCTBHS DJIEKTPOMETPA.

DIIEKTPUYECKOE IOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TUIACTHUH.

Mogens anekTpoctatuueckoro reaepartopa (Ban ne ['paada).

[IpOBOIHUKH B 3JEKTPUYECKOM TIOJIE.

DIIeKTpOCTaTHYECKas 3allUTa.

Y CTpOUCTBO U AEUCTBUE KOHAEHCATOPA IMOCTOSIHHOM U IIEPEMEHHONU EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOIO KOHAEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MTPOHUIIAEMOCTH.

DHeprus 3JAEKTPUIECKOTO HOJIS 3apsKEHHOTO KOHIEHCATOPa.

3apsiika U pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit s3xcnepumenm, nabopamopusie padomasl, npaKmuKym.

OneHka cui B3auMOJICHCTBHS 3apSKEHHBIX TET.

HaOnronenue npeBpalieHus SHEpruu 3apsHKEHHOTO KOHIEHCATOpa B DHEPTUIO
W3JIyUYCHUS] CBETOAMO/A.

N3yueHne npoTekanus TOKa B LEIH, COAECPIKALIEH KOHICHCATOP.

Pacrmipenenenue pa3sHOCTH IIOTEHIINAJIOB (HampsDKEHMS ) pu
MOCJIEIOBATEILHOM COEAMHEHUU KOHAEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PESUCTOP.

Tema 2. Ilocmosannbwlit I1eKkmpuyecKuii mox.

Cwuna Toxka. [IocTOsIHHBIN TOK.

VYciioBUsL CyIIECTBOBAaHUS MOCTOSSHHOTO JJIEKTPUYECKOTO TOKa. VCTOYHMKH
toka. Hanpsoxenue U u D/1C &.

3akoH OMa JiJ1s1 y4acTKa LETH.

DIIEKTPUUECKOE COITPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTHUBIICHUS
OJHOPOJHOTO MPOBOAHMKA OT €ro JUIMHBI U IUIOMIAAXA IONEPEYHOrO CEYECHUS.
VY 1enbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBarenbHOE, MapaAIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pazBeTBnEéHHBIX dekTpuueckux menei. [IpaBuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH Jxoyna—Jlenna.

MOUIHOCTE 3JIEKTPUYECKOTO TOKa. TemioBasi MOIIHOCTb, BblaeisiemMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE CONPOTHUBJICHHUE MCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOHM) SJEKTpUYECKON 1enu. MOIIHOCTh HMCTOYHMKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTop B 1ienu MoCTOSHHOTO TOKA.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SJHEPTUN.

Jlemoncmpayuu.

N3MepeHune cuitbl TOKa U HAPSHKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS JJIS1 pE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUOAA.

3aBUCHUMOCTb CONPOTUBIICHHS [TUIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IM TIOTIEPEYHOI0 CEUCHHS U MaTepuara.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT COMIPOTUBJICHUS MPU MTOCTOSTHHOM
HaIPSKEHUH.

[Ipsamoe n3mepenne J/IC. KopoTkoe 3amMbIKaHKE TaIbBAHUYECKOTO JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0bI coeTMHEeHUsT UCTOYHUKOB Toka, JJ]C Gatapei.

UccnenoBanue pa3HOCTH MOTEHIMAIOB MEXTY MOTIOCAMH UCTOYHUKA TOKa
OT CHJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, nPAKMUKYM.

Hccnenoanne CMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3Mepenne yaenbHOro COMPOTUBRIICHHS IPOBOJHUKOB.

UccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HAINpPSOHKEHUS Ul JIaMIIbI
HaKaJIMBaHUS.

YBenuueHue npeesia usMepeHus ammnepMmerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHyTpEHHETO COITPOTUBJIEHNS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct D/[C raJibBAHUYECKOTO JIEMEHTa OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHUH.

Hccnenosanue pa3HOCTH MOTEHIHAIIOB MEXY MOTOCAMU UCTOYHUKA TOKA
OT CHJIBI TOKA B IIEIH.

UccnenoBanue 3aBUCUMOCTH MOJE3HOM MOITHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 paznruunwlx cpeoax.

ONeKTpUYecKasi MPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  DJEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COINPOTUBIICHHUS METAJUIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuyecKuid TOK B Bakyyme. CBONCTBA 3EKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobGcTBeHHas U IIpUMECHast IPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoia. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUNA TOK B DJIEKTPOJIMTAX. DJIEKTPOIUTHYECKAS JTHUCCOLMUALM.
OnekTponus. 3akoHbl Dapajes I AIEKTPOIN3a.

DneKTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTENbHBIN
paspsia. PaznuuHble TUIIBI CAMOCTOSITENBHOTO pa3pana. MoiHus. [lnazma.

TexHuyeckre yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JaMIIbI, JJIEKTPOHHO-IIydyeBasi TpyOKa, MOJIYNPOBOJHUKOBBIE NPUOOPHI: U0,
TPaH3UCTOP, (OTOAMOMA, CBETOAUOMA, TallbBaHWKa, padUHUPOBAHUE MEIH,
BBIIIJIaBKA AJIFOMUHUS, 3JIEKTPOHHAS MUKPOCKOIIHSL.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUS] METAJIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHsbI sekTposnsza Papazes.

NckpoBoit pa3psa U MPOBOAMMOCTD BO3AYyXa.

CpaBHEHHE TPOBOJIMMOCTH METAIIJIOB U TTOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSIS IPOBOAUMOCTD THO/A.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomal, nPAKMUKYM.

HaOmronenue snexkTposusa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnepoBanne  3aBUCMMOCTH  COINPOTHUBIICHHS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DuU3HYeCKUN MPAKTHUKYM.

CnocoObl u3mMepeHus: PU3NUEeCKUX BEJIUYUH C UCTHOJb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BETUUMH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUM, MCCIEIOBAaHUW  3aBUCHUMOCTEH
(u3MUeCKMX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3denax «YUYEHUYECKHHl  SKCIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM)).

MesknpeaMeTHbIE CBA3H.

Nzyuyenne «kypca ¢usuku yrayonéuHoro ypoBHs B 10 kiacce
OCYLIECTBJISIETCSL ¢ YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu
MaTeMaTUKu, OMOJIOTUHU, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, C6A3AHHBIE C USYUEHUEM MEMOO08 HAYUHO20
nO3HAHUA: SBJICHUE, HAYYHBIA (PakT, TUMOTE3a, PU3nyeckasi BEIMUUHA, 3aKOH,



TeOopusi, HaONIOAEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHHH, U3MEpPUTENIbHbIE TPUOOPHI, IUPPOBast 1abopaTopusl.

Mamemamuka: pelieHUE CUCTEMbl ypaBHeHUU. JluHelHas QyHKIMS,
napabona, runepbosna, ux rpaduku U cBOMCTBA. TpUroHOMETpUYECKHE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopel 1 BX MPOEKIMK HAa OCH KOOPJMHAT, CIIOKEHNE BEKTOPOB.

Buonozua: Mexannueckoe ABIXKEHUE B KUBOM mpupoze, nuddysus, ocmoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOLIEH Cpelibl,
yTHInU3aluss OHOOPraHMYECKOro TOIUIMBA JJii  BBIPAOOTKH  «TEIUIOBON» H
ANEKTPOIHEPTHH, TOBEPXHOCTHOE HATSHKEHNE U KAITWJUIIPHBIE SIBJICHUS B IIPUPOJIE,
ANEKTPUYECKUE SBJIICHUS B )KUBOU MPUPOJIE.

Xumusa: THACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJyYEHHE HAHOMAaTEepHalloB, TEIUIOBBIE
CBOMCTBA TBEPJBIX TEJ, KUJKOCTEH U Ia30B, )KUJIKUE KPUCTAIUIbI, JIEKTPUYECKUE
CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAS TUCCOLMALMS, TAIbBAHUKA, DIIEKTPOHHAs
MHKPOCKOIIHS.

TI'eozpaghusa: BnaxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeodOpa3oBaHue ABMKCHUN C UCIOJIb30BAaHUEM MEXAaHU3MOB,
y4€T CyXOro M JKMJIKOTO TpPEHUS B TEXHUKE, CTAaTHYECKHUE KOHCTPYKIIHH
(KpOHIITEWH, peméryaTble KOHCTPYKLIUU), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (TMPOCKOI, BOAOMET U JIpyrue), JBUraTelb BHYTPEHHEIO
cropanusi, naposasi TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIMOHED, TEXHOJIOTUN
IOJIYYEHHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMAaTEpHUAJIOB, H
HAaHOTEXHOJOTUH, 3JIEKTpOCTaTUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
ra3zopaspsHble JaMIIbl, TOJYIPOBOAHUKOBBIE IPUOOPHI, FraJIbBaHUKA.

11 KJIACC

Pasznen 4. DiieKTpoAMHAMHUKA.

Tema 4. Macnummnoe none.

B3auMogelicTBUE TIOCTOSHHBIX MAarHUTOB UM TMPOBOJAHUKOB C  TOKOM.
MaruutHoe mone. Bektop MarHuTtHOM wuWHAYKOMM. [IpuHiun cynepno3unnn
MAarHUTHBIX MOJIEN. JINHUM MAarHUTHOW MHAYKIIUH.

MarHutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AMnepa, €€ HarpaBJICHUE U MOTYJIb.

Cuina Jlopenua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIbI
B OJJHOPOJHOM MarHuTHOM MoJje. PaboTa cuisl Jlopenna.

MaruautHoe nose B Beuectse. DeppoMarHeTuku, rnapa- 1 JuaMarHeTHUKHU.



TexHuyeckre yCTpOHMCTBA M TEXHOJOTHMUECKUE MPOLECCHl: NPUMEHEHHE
MOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TE€CTeP-MYJIbTUMETP,
AIIEKTPOABHUTraTENb SIKOOU, YCKOPUTENN JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptyna nuHMI  WMHOYKOMWM ~ MAarHATHOTO  MOJS  MOJIOCOBOTO |
I0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTtuna mMHUI MarHUTHON MHAYKIWH TI0JIs JNIMHHOTO NPSIMOTO TPOBOTHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIATA.

Habmoienue NBI»KEHUS MydKa 3JIEKTPOHOB B MArHUTHOM TIOJI€.

[TpuHuMn JNECUCTBUS BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUuTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

HccnenoBanre MAarHUTHOTO MOJISt HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanue neldcTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl AMmriepa.

N3ydenne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenrne MarHUTHOW MHIYKIIMM HA OCHOBE U3MEPEHHUSI CHIIbI AMIIepa.

Tema 5. InekmpomacHumHas UHOYKUUA.

SBneHne dNEKTpOMAarHUTHOM HHAYKIMU. [IOTOK BekTOpa MarHUTHOU
naaykuuu. JOJIC wHAayknuu. 3akoH SIEKTpOMarHuTHOM uHAykuuu Dapanes.
Buxpesoe snexktpruueckoe nose. Toku Dyko.

OJC uHAYKUMH B OPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHHUTHOM
ToJIe.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTMBHOCTH B ILIENM IOCTOSIHHOTO TOKA.
Ssnenue camonnaykuuu. IJ1C caMOMHIYKIINY.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHrueckrue yCTpPOMCTBA M TEXHOJOTMUYECKHE MPOLECChl: WUHAYKIIMOHHAS
MeYb, COJICHOU/I, 3al[UTa OT JICKTPU3ALMH TEJ NMPU ABUKEHUH B MATHUTHOM MOJIE
3eMIIH.

Jemoncmpayuu.

HaGnronenue siBjeHus 3JeKTPOMarHUTHOM MHAYKITUH.

UccnenoBanune 3aBucumoct J/[C MHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenre MmarauTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIUH.

Hccnenoanue 3aBucuMoctd DJIC caMOMHIYKIHH OT CKOPOCTH M3MEHEHHSI
CHUJIBI TOKA B IIETIH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomasl, nPAKMUKYM.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.

Onpenenenre UHAYKIUA BUXPEBOTO MArHUTHOTO TOJISI.

UccnenoBanue sSBICHUS] CAMOUHTYKIIHH.

COopka MoJIe i SJIEKTPOMarHUTHOTO TeHEpaTopa.

Pa3znen 5. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonunyeckue konebanusi. Kunematudeckoe ¥ TMHAMUYECKOE OIHUCAHUE.
DHepreTUUecKoe ONMHUCAHKUE (3aKOH COXPAaHEHMsI MEXaHUYeCKOW 3Hepruu). BoiBoa
JTUHAMHYECKOIO OMUCAHUSI TAPMOHUYECKUX KOJICOAHHI U3 MX SHEPreTUYECKOro U
KMHEMAaTUYE€CKOTO OMUCAHMUS.

Amrutyna u ¢asza konebanuil. CBA3b aMIUIMTYbl KOJEOAHUN HCXOIHOU
BEJIMUUHBI C aMIUIUTYJJaMU KOJIEOaHUH €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uvactora koneOGanuid. llepmom ManabiX CBOOOJHBIX KOJIEOAHMIA
MareMaTu4yeckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUNM MPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3aryxatouux kosneOaHusx. BoiHykneHHble KoneOanus. Pezonanc.
Pe3onancHas kpuBas. BnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAHMS.

TexHuyeckre yCTpoucTBAa U TEXHOJOTHUECKHE MPOLECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3amnuce K0J1e0aTeILHOrO IBUKEHHU.

HaOnronenue He3aBUCUMOCTH Teproa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT
aAMILUTATYBI.

UccnenoBanue 3aTyxaromuyx KojaeOaHuii 1 3aBUCUMOCTH TIEPHO1a CBOOOHBIX
KOJICOaHUI OT COMPOTUBIICHHUS.

UccnenoBanue konebaHMi TIpy3a Ha MACCUBHOM MpYyXUHE C ULEIbIO
dbopmMupoBaHus MpeCTaBICHUHN 00 WIeaTbHON MOJEIH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTUH TIPH KOJICOAHUSX IPy3a Ha TIPYKUHE.

UccnenoBanue BEIHYXACHHBIX KOJICOAHUI.

HabOmnronenue pesonanca.

Yuenuueckuii s3xcnepumenm, nadopamopusie padomuol, npaKmMuKym.



N3mepenue mnepuona CBOOOJHBIX KOJIEOAHMM HMUTSHOIO W IMPYXUHHOI'O
MasTHHUKOB.

N3ydeHne 3aKOHOB IBUKEHUS TeJla B X0J1€ K0JieOaHUl Ha yIIpYroM IOJIBECE.

N3yueHue NBUKEHUS HAUTSHOIO MASITHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KMHHOM MAsITHUKE.

HccnenoBanue yObIBaHUS aMIUTMTYbI 3aTYXAIOIIMX KOJIEOAHMIA.

HccnenoBanue BRIHYXIECHHBIX KOJIEOaHUM.

Tema 2. dnekmpomaznummusle Konedanus.

KoneOarenbubiii KOHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KoOjIeOaHUS B
UAcaIbHOM KoJsiebatenbHOM KoOHType. Popmyna TomcoHa. CBsi3p aMIUIMTYAbBI
3apsija KOHJEHcaTopa ¢ aMIUIMTY/I0M CHIIbI TOKa B KOJ€0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUU B UACAIBHOM KOJIE0ATEIbHOM KOHTYpE.

3aryxaromue JIEKTPOMATHUTHBIE Kosie0aHusl. BbIHYXI€HHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

IlepeMeHHBII TOK. MOIIHOCTP NEPEMEHHOIO TOKa. AMIUIMTYJHOE U
JeCTByIOIeE 3HAUEHHWE CHJIBI TOKAa W HANpsHKEHUS TpU pas3iaudHoil (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHuHycOMJQIBHBIA TEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
UHAYKTUBHOCTH B II€NH CUHYCOMJAJIBHOIO MEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpspKeHUN.

WneansHblii  Tpancpopmarop. IlpomsBoactBo, mepenaya u  morpedlieHue
AIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKM TMpU MPOU3BOACTBE AyeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUS 3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA M TEXHOJOTHUYECKUE IPOLIECCHI: JIIEKTPUUYECKUN
3BOHOK, T€HEpaTOp NEPEMEHHOTO TOKA, TUHUU AIIEKTpOIepeaay.

Hemoncmpauuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUHN OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl 31€KTPOMATrHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopeinb 31eKTPOMAarHuTHOTO TeHEepaTopa.

BoiHyX/1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHMUS.

Pe3uctop, kaTyuika MHAYKTUBHOCTH M KOHAEHCATOP B LIETH MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mOCIENOBAaTEIBLHOM COEIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY cTpolicTBO U MPUHIIATL ACHCTBUS TpaHCchopMaTopa.



Mojiesib TMHUM 3JIEKTPOIIEPEIAYuH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

Nzyuenune Tpanchopmaropa.

HccenenoBanue nepeMEHHOr0 TOKA Yepe3 MOCIEA0BATENIbHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U PE3UCTOP.

Habumoienue 3meKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoOMaAzZHUnHble 6OIHbL.

MexaHudeckue BOJIHBI, YCJIOBUS HX pacupoctpaHeHus. Ilomepeunsie u
IPOJOJIBHBIE BOJHBL. llepuon, CKOpocTh pacnpocCTpaHEHUS W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, MpeoMIIeHUE, MHTep(epeHIus u
T paKIms.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

DNEKTPOMAarHUTHBIEC BOJHBI. Y CJIOBHUS U3IIyYEHHUsI 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTanMs BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXCHUE,  MPEIIOMIICHHE,
noJisipu3anus, tHTeppepeHns u qudpaxius.

[IIkana 31€KTpOMarHuTHBIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHIMIIBI paANOCBS3U U TENEBUIEHUA. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paJuonpuEMHHUK, TEIIEBU30p, aHTeHHA, Tenedon, CBU-neus,
yJIbTPa3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEULIMHE.

Hemoncmpauuu.

O0pa3zoBaHue ¥ pacIpOCTPAHEHUE MOMEPEUHBIX U TPOJOJIBHBIX BOJIH.

Konebmomieecst Tesio Kak UICTOYHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJIEOAHMIA.

HaGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepeHunu 1 1u@pakiinu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBouCTBa yIbTPAa3BYKa U €70 IPUMEHEHHE.

HaGnronenue cBsizu TPOMKOCTH 3BYyKa M BBICOTBHI TOHA C aMIUIUTYAOU U
4acTOTOM KOJeOaHUI.

HccnengoBanue  CBOMCTB ~ JJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, Moaspu3anus, audpakius, uHTepdepeHus.

OGHapyxeHue nHPaKpacHOTO U YIAbTPa(HOIETOBOIO U3TYyUESHUM.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.



N3yuyeHue napamMeTpoB 3BYKOBOW BOJIHBI.

N3yueHue pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpsAMonMHEHOE pacpOCTpaHEHHE CBETAa B OJHOPOAHOU cpene. JIyd cBera.
To4eyHbIN UCTOYHUK CBETA.

OTtpaxkenne cBera. 3akOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxkeHui B
riockoM 3epkane. Chepudeckue 3epkaia.

[Ipenomienue cBeTa. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIFOTHBIN MTOKa3aTelNb
npenomiieHus. OTHOCUTENbHBIN MTOKA3aTelb NpesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBE€Ta W COOTHOLIEHWE JJIMH BOJIH IMPHU NEPEXOJAE MOHOXPOMATUYECKOIO CBETA
4yepes3 rpaHully paszena IByX ONTUYECKUX CPEN.

Xon smydeit B mpusMe. Jucnepcust cBeta. COXKHBIM cocTaB O€Ioro cBeTa.
[Ber.

[lonHoe BHyTpeHHEE OTpakeHue. [IpenenpHbIi yroyl MOJIHOTO BHYTPEHHETO
OTpaXKEHUSI.

CobOuparomue U paccewBarolive JMH3bl. ToHKas JuH3a. DOKycHOe
pacCTOSIHUE M ONTHYECKas CHUJIa TOHKOM JHH3bl. 3aBUCUMOCTh (HOKYCHOTO
paccTOsiHUSL TOHKOM C(EepUyYecKO JMH3bI OT €€ NeOMETPUU U OTHOCUTEIIBHOTO
[IOKa3aTelIs MPEIOMIICHUS.

dopMyra TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoxa mydva, NMPOMIENIErO JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. lloctpoeHne wu300paxkeHU TOYKM M OTpe3Ka MNpsSAMOW B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnoco6HocTs. ['11a3 kak onTuyeckas
cucTema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITHUKH.

BonnoBas ontuka. Wurtepdepenmusi cBera. KorepeHTHble HMCTOYHHKH.
VYcaoBus HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTep(hEepeHUIMOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHMKOB. Ilpumepbl KiaccMUecKux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. HudpakuuonHas pemétka. YcIoBuUe HaOIIOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpU  MaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(QPaAKIUOHHYIO PEIIETKY.

[Tonsipusanus cera.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIyIa,
nepuckomn, (oroannapar, MUKPOCKOI, MPOEKIMOHHBINA amnmapar, MpOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.



Uccnenosanue nperoMaeHus CBETA.

Ha6nronenue noaHoTro BHYTPEHHETO OTpaXkeHust. Moielb CBETOBO/IA.

UccnegoBanne Xoaa CBETOBBIX IIYYKOB YEpE3 ILIOCKOMAPAIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300paK€HUI B JTMH3AX.

Mopenu MUKpOCKoIa, TEJIECKOIA.

Habmronenue nnrepdepeHiuu cperta.

HaOmronenne 11BETOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu ceera.

Nzydenne nudpakimOHHON pEIIETKH.

Ha6nronenune nupakiimOHHOTO CIIEKTpA.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nonsipusaiuu cBera.

[TpumeHeHue MONSPOUIOB JIJISl U3YUCHUSI MEXaHUUECKUX HAIIPSAKEHUM.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.

N3Mepenne nokasarelist IpeJIOMIICHHS CTEKJIA.

Uccnenosanne 3aBUCUMOCTH (OKYCHOTO pPacCTOSIHUSI OT BemlecTBa (Ha
IpUMepe KUJIKUX JTUH3).

N3mepennie poKyCHOTO PaCCTOSIHUS paCCEUBAIONIUX JIUH3.

[Toy4yeHnue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKalia U JIUH3BI.

[Tonyuenne n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue audpaxiuu, naTepdepeHIIug 1 MOISpU3aIuU CBETA.

N3ydenue nosspusaiuu cBeTa, OTPaXXEHHOTO OT MMOBEPXHOCTHU JAUDIICKTPHUKA.

N3yuenune naTepPepeHIINM JIa3epHOTO U3ITyUYCHHs Ha IBYX IIETISX.

Habmronenue nucnepcumu.

Habnronenue u uccnenoBanue qudpakimOHHOTO CIIEKTpA.

N3mepenune IMHBI CBETOBOM BOJIHBI.

[TomydyeHue criekTpa U3ITy4EHUS] CBETOIMOMA TPU MOMOIIN TU(PAKIIMOHHON
PELIETKH.

Pa3znen 6. OcHOBBI crielIMAIbHOI TEOPUH OTHOCHTEJIBLHOCTH.

I'panuubl NPpUMEHHMMOCTHM  KJIacCMYeckoM — MexaHuku.  [loctynarel
CIEHHAITBHON TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  wHTepBasl.  [IpeoOpazoBanus  Jlopenia.
VYcnoBue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTHU. 3aMEJICHHUE
BPEMEHU U COKpAIICHUE JIJINHBI.

DHEprusi U UMITYJIbLC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl ¢ SHEpPruer U UMIYJIbCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPrus
MIOKOSI.



TexHuueckne ycTpoWcTBa W TEXHOJOTUYECKUE MPOLIECCHI: CIyTHUKOBBIE
MPUEMHUKH, YCKOPUTEH 3aPsHKCHHBIX YaCTHII.

Y4eHn4YeCKuil IKCIIEPUMEHT, TA0OPATOPHBIE pabOTHI, IPAKTUKYM.

OnpeneneHue UMIyJAbCa W DHEPrUM  PEISITUBUCTCKUX 4acTUI] (MO
doTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. Kopnyckynapno-601no60it oyanusm.

PaBHOBeCcHOE TEIIOBOE M3NydYeHUE (M3TydeHHE aOCOMIOTHO YEPHOTO Teia).
3akoH cMemeHnust Buna. ['mnotesa [Inanka o kBaHTax.

@DoTOHBI. DHEPTHUSI U UMITYJIEC (POTOHA.

dororpdext. Onbitel A. I'. CroneroBa. 3akoHbl dhoTodddekra. YpaBHEeHHE
Oiinmrenina st pororddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJIeHHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 U a0COJNIIOTHO OTpa)karllytro mnoBepxHocTb). Onbitel [1. H.
Jlebenena.

BosHOBBIE cBOMCcTBa yacTthl. Bomubl ne bponnsa. /[nuna BonHs! ae bpois n
pasMepbl 00JacTH JIOKaNIM3alMu JIBIKYyIIecs dvacTtuipl. KoprmyckynspHo-
BOJIHOBOM Jyanu3Mm. Jludpakiius 351eKTpOHOB Ha KpUCTaIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEIEIEHHOCTEN
I'eiizenoepra.

TexHu4Yeckre yCTPONCTBA M TEXHOJOTMYECKHE TMPOLECCHL: CIIEKTPOMETD,
doTodemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJMO/.

Hemoncmpauuu.

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IIACTHHOM.

UccnenoBanue 3akoHOB BHeIHETo (hoTodpdekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeronuon.

Conneunas 6aTapes.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenue noctostnuoi [lnanka Ha ocHOBe uccienaoBanus ¢hotodddexra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @uzuka amoma.

OnbITEl IO UCCNEOBAHUIO CTPOCHUS aroma. [lmaHerapHas Mojaenb aToma
Pesepdopna.

[Toctynatel bopa. N3nyuenue u nornonieHue (POTOHOB MpHU MEpEXojie aToma
C OZHOT'O YPOBHS DHEPIUU HA APYTOH.



Buapl ciektpoB. CiekTp ypOBHEN I3HEPTUH aTOMa BOJAOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckre ycTpolucTBa U TEXHOJIOTUYECKUE MPOLECCHI: CIIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mogpens onbita Pesepdopa.

Hab6nronenue nuHedyaThiX CIIEKTPOB.

YCTpONCTBO M JEUCTBUE CUETUYMKA NMOHU3UPYIOIINX YaCTHII.

Ornpenenenue NIMHBI BOJHBI JJA3€PHOTO U3TyUYCHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, nPAKMUKYM.

Habmronenue nuHe4aToro cekrpa.

HccnenoBanue criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA M U3MEPEHHUE
noctossHHOM Pun6epra.

Tema 3. Duzuxka amomHozo A0pa u 31eMeHmMapHbIX YaACHUY,.

Hyxknonnas monens siapa [eitzenOepra—lBanenko. 3apsin siapa. MaccoBoe
yucIio sapa. M3orormst.

PanuoaktuBHOCTh. Aunbda-pacnan. IJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pacnaz. ['amma-usiyyeHue.

3aKOH pPaJMOAKTUBHOTO pacmaja. PaamoakTHBHBIE HW30TONBI B IMPUPOJE.
CBoiiCTBA MOHM3UPYIOLIETO HU3ITy4YeHUs. BiMsHUE pagnoOaKTHUBHOCTH Ha KUBbBIC
opranu3mbl. EctecTBeHHBIN (oH n3imydeHus. Jlosumerpus.

DHeprus CBs3M HYKJIOHOB B sijipe. SnepHbie cuibl. JlegekT Macchl spa.

SAnepubie peakiuu. [enenne u cuntes saep. Anepusie peaktopsl. [Ipobiaemsl
YIIPaBJISIEMOr0 TEPMOSIAEPHOIO CHUHTE3a. ODKOJOTHYECKUE ACHEKThl Pa3BUTHS
SIEPHOU YHEPIETUKMU.

Meronpl  perucTtpauMd M MCCIENOBAaHUS  DJIEMEHTApPHbIX  YacCTHIL.

DyHIaMEHTAIBHBIE B3aUMOJACHCTBUSA. bapruOHbBI, ME30HBI U JICITOHBI.
[IpencraBnenune o CtangapTHON Moenu. KBapK-rimrooHHass MOJEb aJpOHOB.

O®usuka 3a npegenamu CTaHmapTHOW Monenu. TéMHas Marepust U TEMHas
SHEprusl.

EanHcTBO puznyeckoi KapTUHBI MUPA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: TI03UMETP, Kamepa
BunibcoHa, saepHBId  peakTop, TEPMOSAEPHBIM peakTop, aromMHas OomoOa,
MarHUTHO-PE30HAaHCHAsI ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (GoTOrpadusim).

WccnenoBanue paanoakTUBHOTO (pOHA C UCTIOJIb30BAHUEM JI03UMETPA.

N3ydenue noronieHus 0eTa-4yacTull aAIFOMUHUEM.

Pa3jnes 8. Dj1eMeHTBI ACTPOHOMMH U ACTPOPUZUKH.



Otanbl pazBUTHA acTpoHoMuUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpuMEeHMMOCTh 3aKOHOB (HU3UKH 71T OOBSCHEHUS MPHUPOIBI
KOCMUYECKHX OOBEKTOB.

Metoapl aCTpOHOMHYECKHUX HccleoBaHU. (COBpPEMEHHBIE ONTUYECKHE
TEJIECKOTbI, PaJIUOTEIECKOIIbI, BHEATMOC(EpHAsI aCTPOHOMHUS.

Bun 3Bé3gnoro Heda. Co3Be3nus, sipkue 3BE3/AbI, IUIAHETHI, UX BUIUMOE
JBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun ComHIa 1 3BE3I.

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHeKTpaIbHbIA KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM TMOCJIEN0BATEIBLHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3J TJIABHOM IMOCIIEIOBATEIbHOCTH. BHYyTpeHHEE CTpoeHue
3BE3/1. COBpeMEHHBIE MPECTABICHUS O TIPOUCXOXKIAECHUU U 3BoJoIuu ColHIa U
3BE3/1. DTAaIlbl )KU3HH 3BE3].

Muieunsiii Ilyte — Hama ['amaktuka. Ilonokenume u auxenue CoJiHIIA B
lNanaktuke. Tunel ranaktTuk. Paguoranaktviky U kBazapbl. YEpHBIE ABIPHI B sSApax
rajakTUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa0061a. Paz0eranue rajakTuk.
Teopus bonboro B3peiBa. PennkroBoe nsimydyeHue.

Macmrabnas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

Habntonenust 3BE31HOr0 HEOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JIJISi OTPEEICHUS TIOJIOKEHHUST HEOECHBIX 0OBbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEepHOro MOJyIIapusi U SIPKUE
3BE3ILI.

HaOntonenuss B Teneckon JIyHBI, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOTUIEHU.

Du3n4ecKUuil IPAaKTUKYM.

Crioco6bl n3mMepeHust PU3NUECKUX BEIMYUH C MCIOJb30BAaHUEM aHATIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3HMYECKUX BEJIUYHUH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEUN
bu3nuecKknX BEIMYMH, TPOBEPKA MPEIJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszaenax «YUYECHHYECKUH  SKCIEPUMEHT,
JabopaTopHbIe PabOTHI, TPAKTUKYM) ).

O6o0maroniee NOBTOPEHUE.



O06001enHne U cucTeMaTu3alus CoAepKaHus pa3AesoB Kypca «MexaHukay,
«MonekynsipHast pu3MKa U TEPMOJUHAMUKAY, « IEKTpoIuHaMuKay, «Komaedanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPHUH OTHOCUTENBHOCTHY, «KBaHTOBas
duznka», «IEeMEHTHl aCTPOHOMUU U aCTPOPUIUKI.

Ponr ¢u3mkn wW acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHYECKON cepax AesITeIbHOCTH YEeOBEKa, POJIb U MECTO (U3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTHUHE MUPA, 3HAYEHHUE ONMUCATEIbHOM,
CHUCTEMATU3UPYIOIICH, OOBSCHUTEIIBHOM WM  MPOTHOCTHYECKOM  (PyHKIIMMA
duznyecKoit TeopuH, posib GU3NYECKON TEOpUH B (POPMUPOBAHUU MPEACTABICHUIN
0 (QU3MYEeCKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MHUpPa B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCS C YUYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SIBICHUE, Hay4YHBIA (DaKT, TUMoTe3a, (U3NYecKas BEIMUYMHA, 3aKOH,
TeOopUsi, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIEITUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITU(pOBas 1adopaTopus.

Mamemamuka: peunieHUE CHCTEMbl ypaBHEHWH. TpUTOHOMETpHYECKHUE
(YyHKUMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpPBI M WX MPOEKIMH Ha OCH KOOPIAMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3yieMEeHTapHbIX GyHKIMA. [Ipu3Haku MOAOOMS TPEYTrOJIbLHUKOB,
ornpeseeHre TUIOMIAIN MIIOCKUX PUTyp v 00bhEMa Tell.

buonocus: >nektpuueckue SBICHUS B JKUBOW NpHUpOAE, KosieOaTeabHbIE
JIBWKEHUS B JKMBOM MPUPOJAE, SKOJOTUYECKHE PUCKU TPH TMPOU3BOJICTBE
ANEKTPOSHEPIUH,  ANEKTPOMATHUTHOE  3arpsA3HEHUE  OKpYXalolleld  Cpenbl,
yIbTPa3BYyKOBasl JMArHOCTUKA B MEIMIIMHE, ONTHYECKHE SIBICHHUS B >KUBOU
OpUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs: CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl O00pa30BaHUSl KPUCTAUIMUECKOM PEIETKH, CHEKTPaJIbHbIHI
aHaIu3.

I'eocpaghusa. wmarauTHplE T1OMOCA 3€MIIM, 3QJI€KH MAarHUTHBIX  PYI,
doTochEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua. TPUMEHEHUE ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AIIEKTpOABUraTeNb SIKOOHM, TeHepaTop NEepPEeMEHHOro TOKa, MHIYKIMOHHAS Tedb,
JMHUM 3JIEKTpoNepenay, 3JEKTPOJABUTATENb, paaap, pPaIuONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-nieub, ynbpTpa3BykoBasi AUArHOCTUKA B TEXHHKE,



INPOEKLMOHHBIHN ammapar, BOJIOKOHHAsI ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBBIE
MIPUEMHMKH, AI€PHAsI SJHEPTETUKA U DKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBILIETO OBPA3OBAHUAIIMYHOCTHBLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJibTaThl OCBOCHHUS ydeOHOro mpeamera «DuU3MKa»
JOJIKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW TMO3MIMEH JUYHOCTU, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSM POCCHUICKOr0 OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U ONBITA JEATEIIBHOCTH B MPOLECCE Pealn3alli OCHOBHBIX HalpaBJICHUN
BOCIIUTATENIBHOU NESITENHHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOT0 BOCTIMTAHUSA:

e COOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOMErocs Kak aKTUBHOTO

¥ OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;
e IPUHATHE TPAJAUIMOHHBIX  OOIIECYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATHUYECKUX IIEHHOCTEH;

¢ TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX TPa)KJaHCKOTO
oOlecTBa, y4yacTBOBaTb B CaMOYINpaBieHUH B 00pa3oBaTEIbHON
OpraHH3alluy;

e YMEHUE B3aUMOJCIICTBOBATH C COLMAJIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU

¢ uX QYyHKIHUSIMU U Ha3HAYCHUEM;

¢ TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM €SI TENHHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUS:
e CHhOPMUPOBAHHOCTH POCCUUCKOM Tpak1aHCKOU HUJICHTUYHOCTH,
MaTpuOTU3MA;
¢ [IEHHOCTHOE OTHOUIIEHUWE K TOCYJApCTBEHHBIM CHMBOJAM, JIOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
e COPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEICHUS;
¢ CIIOCOOHOCTh OIICHMBATh CUTYAlUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YuCJe B JEATEIbHOCTUA YUEHOTO;

e OCO3HAHHE JTUYHOTO BKJIJIa B IOCTPOCHUE YCTOMYMBOTO OYAYIIIETO.

3CTETUYECKOT0 BOCTIMTAHUSA:

¢3CTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYas ACTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3HUUECKON HAYKE.
TPY/AOBOI0 BOCTINTAHUA:



e UHTEPEC K Pa3au4HbIM cepam NpodhecCHuOHANbHOU NESITebHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3NKONW W TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBINA BRIOOP Oymaymiel mpodeccun U peann30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TIJIaHbI;

¢ TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHMIO U CaMOOOpa30BaHUIO B 00JaCTH
(GU3HKY HA TIPOTSYKEHUHU BCEU KU3HH.

IKOJIOTHYECKOT0 BOCTIMTAHUSA:

e C(OPMUPOBAHHOCTH HKOJOTUYECKON KYJIBTYphI, OCO3HAHUE TI100aTBHOTO
XapaKTepa KOJOTUYECKHUX MPOoOIeMm;

e IUITAHUPOBAHUE U OCYLIECTBIICHHE JEUCTBUN B OKPYXAIOLIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO pa3BUTHSI UEJIOBEUECTBA;

e PACIIMPEHUE OMbITA JIESITEILHOCTH KOJIOTMYECKONW HAIMpPaBJICHHOCTU Ha
OCHOBE UMEIOIINXCSI 3HAHUH 0 (PUBHKE.

HEHHOCTH HAYYHOI'0 MIO3HAHUA:

e cOOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUYECKON HAYKH;

¢ OCO3HAHUE LIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IIPOIECCE
M3yYeHHS (PUBMKUA OCYIIECTBIISITh TMPOCKTHYIO M HCCIIEIOBATEIIbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHbIE YHHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jjoruyeckue JaeiicTBUA:
e CaMOCTOSITEILHO  (OPMYJIUPOBATH U aKTyaJu3UpoBaTh  MIpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPEICTIATH IEN JACATEILHOCTH, 3aJaBaTh apaMeTPhl U KPUTEPHH UX
JIOCTHIKEHMS,
¢ BBISIBJISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B  PacCMAaTPUBACMBIX
(bU3HUECKUX SBIICHUSX;
e pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaIH3a MMEIOIIHNXCS
MaTepHalIbHBIX M HEMaTepHUaJIbHBIX PECYPCOB;
¢BHOCUTh KOPPEKTHBBI B JCATCIBHOCTH, OIICHUBATH COOTBETCTBHE
PEe3yJbTaTOB 11EJISIM, OLICHUBATH PUCKH TTOCIIEACTBUM IESITEIHHOCTH;
¢ KOOPJAUHUPOBATh ¥  BBHINIOJHATH paOOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;
¢ Pa3BHBATh KPEATHBHOC MBIIIJICHHUE IPH PEIICHUHN KU3HECHHBIX ITPOOIIEM.
ba3oBble ucciienoBare/bCKHue JeHCTBHA.
e BJIQJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOYEBBIMHU TOHIATHSIMU U METOJIaMU
(puznyecKoil HayKu;



* BJIAJICTh HABBIKAMM Y4€OHO-UCCIIEI0BATENBCKON U IPOEKTHOM JIEATENBHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOWCKY METOAOB  pEIIeHHA 3adady  (U3HUECKOTO  COACpKaHHUS,
MIPUMEHEHUIO PA3JIMYHBIX METO/I0B ITO3HAHUS;

*BJIAJICTh BUAAMM JEATEIBHOCTH II0 TIOJYYEHHIO HOBOIO 3HAHHUSA, €ro
MHTEPIIPETALINU, TPEOOPAa30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX Y4€OHBIX
CUTyallusiX, B TOM YHUCJI€ MPU CO3JaHUM Y4YEOHBIX MPOEKTOB B 00JacTH
buzukwy;

 BBISIBJISITH IIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajJady,
BBIIBUIaTh T'MIOTE3y €€ peleHus, HaxOAWTh apryMEHThl ULl
JOKA3aTeJIbCTBA CBOMX YTBEP)KICHUM, 3a/aBaTh NApaMeTpbl U KPUTEPHUU
peeHus;

e AHAIM3UPOBATH TOJIYYCHHBbIE B XOJA€ PEIICHHS 3aJauyd pe3yJIbTaThl,
KPUTHUYECKN OLEHNUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIJIOBUSX;

eCTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3alayl B 0Opa30BaTENIbHOM
JEeSATEIbHOCTH, B TOM YHCIIE TPU U3YUYEHUH (PU3HKHU;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsSM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

eYMETh IMEPEHOCUTh 3HAaHUA MO0 (U3MKE B TPAKTUYECKYIO OOJACTh
KU3ZHENIEATEIIbHOCTH;

e YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00J1acTeH;

* BBIJIBUTaTh HOBBIE UJEH, ITPEAJIaraTh OPUTHHAIBHBIE MIOJXO0/bI U PEILICHUS;

e CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTePHATUBHBIEC PEILICHUS.

Pabora c undgopmanmeii:

e BJIQJIETh HABBIKAMU MOJIy4eHHS] MHPOpMALMK (GU3HUECKOTO COAEPKAHUS U3
MCTOYHMKOB PAa3HbIX THUIIOB, CaMOCTOSATEIbHO OCYUIECTBISATh IOUCK,
aHaJIM3, CUCTEMAaTU3allUI0 U HHTEpIpeTaluio HHOOPMALUU Pa3IuYHbIX
BUJIOB U (hOpM IpeICTaBICHMUS;

e OLICHUBATh JOCTOBEPHOCTh HH(POPMALIUK;

¢ ICTIOJIb30BaTh  CPEACTBA MH(POPMAIIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMd B  PEIIEHHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad C COOJIIOJICHHEM TPEeOOBAHUM SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus, IMpaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON 0€3011aCHOCTH;

¢ CO3/1aBaTh TEKCThl (DU3UYECKOTO COJAEpKaHUS B PA3IMUHBIX (Gopmarax ¢
y4u€ToM Ha3zHaueHuss MHGOpMalM U UEJNEeBOM ayAUTOpPUH, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaTH3aIIH.

KoMMyHuMKaTHBHBIC YHMBEpPCAJIbHbIe YUeOHbIe 1eiiCTBHUA:



¢ OCYLIECTBJIATh OOIEHWE Ha YpOKax (U3UKM U BO BHE-YPOUHOH
NEATEIIbHOCTH;

epacno3HaBaThb MPEINOCBUIKM KOH(MIMKTHBIX CUTyallud M  CMsT4aTh
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
S3BIKOBBIX CPEJCTB;

e IOHUMATh U MCIOJIb30BATh IPEUMYLIECTBA KOMAaHIHOM U MHIAUBHUIYaJIbHON
paboTHI;

« BBIOMpPATh TEMATUKY M METOJIbl COBMECTHBIX ICHCTBHI ¢ Y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaKI0TO YJICHA KOJUIEKTUBA,

eIPUHMUMATHh €M COBMECTHOW  JEATEIIBHOCTH, OpPraHU30BBIBATH U
KOOpJIMHUPOBAaTh JNEUCTBUSA 1O €€ JOCTHKEHHUIO: COCTaBIATH IIJIaH
NEUCTBUM, paclpeieisiTh POJIA C YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
pe3ynbTaThl COBMECTHOM pabOTHI;

¢ OLICHMBAaTh KadeCTBO CBOETO BKJIAJa M Ka)XJOr0 y4YaCTHHKAa KOMAHJIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

eIPE/JIAraTh HOBBIE IPOEKTHI, OLEHHUBATh WJEH C IMO3ULUUN HOBH3HBI,
OpPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

¢ OCYLIECTBIIITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX

CUTyallusX, TMpOSBISATH  TBOPYECTBO U  BOOOpa)kxeHUe,  OBIThH
WHUIIMATUBHBIM.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

e CAMOCTOSITEJIbHO OCYUIECTBJISATH MMO3HABATENbHYIO JESITEIBHOCTh B 00J1ACTH
(U3HKK U aCTPOHOMMUH, BBISIBIISATH IPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a/1a4H;

e CAMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUS PAaCUETHBIX M KA4YE€CTBEHHBIX
3a]1a4, TUIaH BBIMOJIHEHMS MPAKTUUYECKONW paboThl ¢ YYETOM UMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

e 1aBaTh OLIEHKY HOBBIM CHUTYyaLUsIM;

e paCIIUPATH paMKU y4e€OHOTr0 peIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

e ICTIaTh OCO3HAHHBIM BHIOOpP, AapryMEHTHUPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OTBIT;

e CIOCOOCTBOBATh (hOPMHUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JacTH
(U3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHHWBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;
eBJIAJICTh HABbIKAMU I[IO3HABATEIbHOM  pEQUIEKCMM KaK  OCO3HaHUS
COBEpUIAEMbIX JEHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHHIA;
* ICTIONIb30BaTh MPUEMBI PEQIICKCHH AJI OLIEHKHU CUTYaIluH, BEIOOpa BEPHOTO
pEIICHNUS;
e YMETh OLEHUBAaTh PUCKU U CBOEBPEMEHHO NIPHUHHUMATh PEUIEHUS IO HX
CHIDKEHUIO;
e IPUHUMATh MOTUBBI M AapryMEHThl JPYrMX IpH aHaJu3€ pe3yJIbTaToB
JESITeIbHOCTH;
e IPUHUMATH ce0s1, MOHUMAsi CBOM HEJJOCTATKH U JIOCTOMHCTBA,;
e MPUHUMATh MOTHBBI M apryMEHTHI JIPYTHUX TMpH aHallM3e pe3yJbTaToB
JESITeIbHOCTH;
e PU3HABATH CBOE MPABO W MPABO JAPYTUX HA OMIHOKH.
B mpormecce AOCTHMXEHHS JUYHOCTHBIX PE3YJNBTaTOB OCBOCHHS IPOTPAMMBI IO
(¢u3KKe I YpOBHS CpEeAHEro oOiero oOpa3oBaHUsd y OOy4YaroIIMXCS

COBEPIIICHCTBYETCS OMOITMOHAIIEHBIN WHTEJUICKT, TIPEAOIar afOIIHA
c(hOpMHUPOBAHHOCT:
e CAMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh cBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BUAECTh HANPABICHUS PA3BUTHS COOCTBEHHOM
AMOIMOHAJIBHOM c(hepbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIOIIET0 CAaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJalTUPOBATHCS K
AMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHyTPEHHEN MOTHBAIUH, BKIFOYAKOUIEH CTPEMIIEHHE K JOCTHKEHUIO LIENH U
ycrexy, ONTUMHU3M, WHULHAATHBHOCTb, YMEHHME JIEHCTBOBATH, UCXOASA W3
CBOHX BO3MO>KHOCTEH;

edOMIMATUM, BKIIOYAKOIIEH CHOCOOHOCTh MOHMMAaTh  3MOLMOHAIBHOE
COCTOSIHME JPYIMX, YYMTBIBaTh €ro IpH OCYIIECTBICHUU OOLICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

e COLIMANIBHBIX ~ HAaBBIKOB,  BKJIIOYAIOLIMX  CIOCOOHOCTh  BBICTPAMBATH
OTHOUIEHUSI C JPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBISATH HMHTEPEC U
paspemnarh KOHMIUKTHI.

I[TPEJIMETHBIE PE3VYJIbTATEHI



K konmy oOydenus B 10 knacce mpenMeTHbIe pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUI:
eIOHUMATh  POJIb (U3UKKM B  DKOHOMUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTUYECKON, COIMAIbHOM W 3TUYECKOW cdepax AesTeNbHOCTU
YesoBeKa, poJib U MECTO (PU3HKHU B COBPEMEHHOW HAYyYHOU KapTHHE MUPA,
3HAYEHHE OMNMCATENIbHOM, CHCTEeMAaTH3UPYIOIIEH, OOBSICHUTEIBHON U
MPOTHOCTUYECKOW  (QYHKIUHA  (PU3WYEecCKOl Teopun — MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3HUUECKOU TEOpHUH B
(bopMHUpPOBAaHUY MPEACTABICHUN O (U3UUECKON KapTHHE MUPA;

e pa3auyaTh YCIOBUSI MPUMEHUMOCTH Mojielield (GU3NYECKUX TeNl U MPOIECCOB
(sBNIEHMIT): MHEpLUMAIIbHAS CUCTEMa OTCU€Ta, a0COIIOTHO TBEPIOE TEO,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JIBU)KEHUE, CBOOOIHOE TaJIeHuE,
abcoymroTHO yrpyras aedopmaius, aOCOIOTHO yHpyroe M aOCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIHU Tras3a, XKUIKOCTU U TBEPIAOTO
(KpUCTATMYECKOr0) TeJa, UICAIbHBIN Ta3, TOUCUHBIN 3apsl, OJHOPOIHOE
ANEKTPUYECKOE MOJIE;

epazuyaTh yCJIOBHUS (TpaHUIbI, OOJACTH) NPUMEHUMOCTH (U3UUYECKUX
3aKOHOB, TOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QHATU3UPOBATh M OOBACHATH MEXAHUYECKUE TIPOIECChl U SIBJICHUS,
HCTIOJIB3YSl OCHOBHBIC MOJIOKEHHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTEIBLHOCTD
MEXaHMYECKOTO JIBI)KEHUS, (POPMYJbl KHMHEMATUKH PABHOYCKOPEHHOTO
JBYDKEHUs, TpeoOpa3oBanusa [amuies uisi CKOPOCTH M TEpEeMEIEHUs,
3akOHbl HpIOTOHA, NpHUHUUII OTHOCUTENBHOCTH ['amunes, 3akoH
BCEMHUPHOTO TITOTEHUSA, 3aKOHBI COXPAHECHUSI UMITYJIbCAa U MEXAaHUYECKOU
SHEPIruM, CBSI3b PAOOTHl CHJIBI C MU3MEHEHHEM MEXaHUYeCKOW HSHEepruu,
yCIOBUSI paBHOBECHUs] TBEPAOro Teia), NPU OSTOM HCHOJIB30BATH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJOBUS
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeodpazoBanuii [ amues, BTOporo
U TpEThero 3aKOHOB HbIOTOHA, 3aKOHOB COXPaHEHHUS MMITYJbCca W
MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TITOTCHUS;

e AHAJTU3UPOBATh U OOBACHATH TEIUIOBBIC MPOIIECCHI U SIBICHUS, HCIOJIb3YS
ocHoBHble moJoxxkeHuss MKT u 3akoHbl MosekyJIsspHOU (U3MKH U
TepPMOJAMHAMUKN (CBSA3b JIABJCHUS HWJEAJbHOIO Ta3a CO CpeIHeH
KUHETUYECKOW JHEPruel TEMIOBOIO JBWIKEHUS WM KOHLIEHTPAUHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEAHEH KUHETHYECKOU
SHEPTUEH TEIJIOBOTO ABUXKEHUS €T0 YaCTHII, CBSI3b JABICHUS UICATIBHOTO
raza ¢ KOHLEHTpaluuMel MOJEKyJl M €ro TeMIeparypoi, ypaBHEHUE
MenpaeneeBa—Kitanelipona, nepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPAaHEHMSI SHEPrUU B TEIUIOBBIX MPOIECcax), MPU 3TOM HCIOJIb30BATh
MaTeMaTHYECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHHsI Menneneesa—Knanenpona;

e AHAJIM3UPOBATH U OOBSICHATH DJICKTPUYECKUE SIBJICHHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHUs] UM 3aKOHBI  DJIEKTPOJWHAMHKHM  (3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MMOTCHIINAJIBHOCTD
ANEKTPOCTATUYECKOTO TIOJISl, MPUHIIMI CYNEPHO3UIUUA BICKTPUUECKUX
MoJIei, Ipu ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrmona, a
TaKX€ MPAKTUYECKH BAXKHBIE COOTHOIICHUSA: 3aKOHBI OMa i ydacTka
e W JUIA 3aMKHYTOM JJIEKTPUYECKOM Iuenu, 3akoH Jlxoyns—JIeHua,
npasmiia Kupxroda, 3akonsr @apases Ass 3JIeKTPOIn3a);

e ONMUCHIBATh (PU3UYECKHUE TMPOIECCHl U SIBICHUS, MCHOJb3Yysl BEJIMYHUHBI:
IepeMeNIeHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€a U CUCTEMBI TEJ, CUJIa,
MOMEHT CWJIbl, JIaBJI€HHWE, MOTCHUHAJIbHAsI JHEPrusd, KHUHETUUYECKas
SHEPrusl, MEXaHW4ecKas SHeprus, padoTa CHJIbI, IEHTPOCTPEMHTEIHHOEC
YCKOPEHHUE, CUJa TSHKECTH, CUJIa YIPYTOCTH, CWJIa TPEHHS, MOIIHOCTD,
SHEPrusl B3aUMOJCUCTBUSI Tena ¢ 3emii€éil BOMM3M €€ TMOBEPXHOCTH,
SHEprusi ympyrod paedopManuM TPYKUHBI, KOJHMYECTBO TEIUIOTHI,
aOCoJIIOTHAs TeMmIepaTypa Tella, padoTa B TEPMOJIWHAMHUKE, BHYTPCHHSS
SHEPrusi WACATBHOTO OJHOATOMHOIO Ta3a, padoTa HACAIBHOTO Trasa,
OTHOCHUTEINIbHAA BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEmioBOro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTh AJIEKTPUYECKOTO TOJI,
HanpsHDKEHHOCTh  TOJII TOYEUHOTO 3apsjia WM 3apsbKeHHOTo Iapa B
BaKyyM€ W B JMIJICKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOTO IOJIif,
pPa3HOCTh  MOTEHUUAJIOB, JJEKTPOABWKYINAS  CWila, CUiIa  TOKa,
HaMnpspKeHWE, MOIIHOCTh TOKa, dJEKTpUueckas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COINPOTHBJICHHWE ydYacTKa IEMH C IOCJEI0BaTEIbHBIM U
napaijieJIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS DJICKTPUUECKOTO OIS
KOHJICHCATOPa;

¢ OOBSACHATH OCOOCHHOCTH MPOTEKaHUsI (PU3NUECKUX SIBJICHUN: MEXaHHUUECKOE
JIBUKEHUE, TEIUIOBOE JBM)KEHUE YACTHUI] BEIIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCKOEe  nBIWKEHHME, Juddy3us, HcnapeHue, KUIEHUE U
KOHJICHCAIIMS, IUJIaBJICHUE W KPUCTAUIM3allus,  HanpaBJICHHOCThb
TeIUIoNepeaadu, JICKTPU3aLUsI T, SKBUMOTEHIIMAILHOCTh MOBEPXHOCTH
3apsHKEHHOTO TTPOBOTHUKA;

e IPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTU OJHON (DU3UYECKOW BEIIMUUHBI OT
IPYrOM €  HCHOJIb30BAaHUEM  NPSAMBIX  M3MEPEHUH, [pU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3yIbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE TPaUKOB C y4ETOM



aOCOJIIOTHBIX MOIPEUIHOCTEN U3MEPEHM, IENIaTh BHIBO/IBI IO PE3YyJIbTaTaM
WCCJIEI0BAHMS;

 IPOBOJIUTh KOCBEHHbIE HU3MEPEHUs] (U3MUECKUX BEJIUYMH, IPU OSTOM
BbIOMpaTh ONTHMAJIbHBIA METOJ M3MEPEHMsI, OLIEHUBATh a0COJIIOTHBIE U
OTHOCUTEJIbHBIE MOTPEIIHOCTH NPAMBIX U KOCBEHHBIX U3MEPEHUI;

¢ IPOBOANUTH OMNBITHI IO MPOBEPKE MPEIJIOKEHHOW TUIIOTE3bI: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIN3UPOBAThH
IOJlyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IpPeaoKEHHOU
TUIIOTE3BI;

e cOOJIOIATh MpaBUjia OE30MACHOTO TPyJa MPU MPOBEACHUU HUCCIEIOBAHUI B
pamMkax  y4yeOHOro  OSKCIepUMEHTa, NpPaKTHKymMa ©W  y4eOHO-
UCCIIEIOBATENBCKONM M IPOEKTHOM JAEATEIbHOCTH C MCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOr0 000PYI0BaHMS;

epelIaTh pACUETHBIE 3aJaud C SBHO 33JlaHHOM M HESIBHO 33JaHHOU
(u3nUecKol MOJENbI0: Ha OCHOBAHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKON MOJEeaM, OTBeyarolmeid TpeOOBaHMUSIM 3aJauH,
OPUMEHATh  (OPMYJbI, 3aKOHBl, 3aKOHOMEPHOCTHM U  IOCTYJATHI
(¢usznyeckux TEOpUl MpPH HUCHOJIB30BAHUU MATEMAaTHYECKMX METOOB
pelieHus 3a1ad, MPoOBOJIUTh PacYEThl HA OCHOBAHUHM MMEIOIINUXCS TAHHBIX,
aHAJIM3UPOBATh pPE3yJNbTaTbl M KOPPEKTUPOBATh METOABl PEIIECHUs C
Y4ETOM MOITYYEHHBIX PE3YJIbTATOB;

e pelIaTh Ka4€CTBEHHBIE 3a7a4u, TpeOyrolye NPUMEHEHHsI 3HaHUHN U3 pa3HbIX
pa3znenoB Kypca (H3MKH, a TakKe HHTErpaluyd 3HAHUM U3 JPYrux
OPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LENOYKY PACCyKJIEHUI ¢ ONOPOI Ha U3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3MYECKue SBIICHNUS,

¢ ICTIOJIb30BaTh ~TEOPETHUECKUE 3HAHUSA A OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

e IPUBOJIUTH MPUMEPHI BKJIAJa POCCUNCKUX U 3apYOCKHBIX yUEHBIX-(U3NKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHUI;

e AHAJIM3UPOBATH U OLICHUBATH MOCIEACTBUA OBITOBOM M MPOU3BOJCTBEHHOM
JESTeIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI SKOJOTHYECKON O€30MaCHOCTH, MPEACTABICHUI O paliOHaIbHOM
IPUPOAOIONB30BAHNN, & TAKXKE Pa3yMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAYKA W TEXHOJIOTUM U1 JAJIbHEUIIEr0 Pa3BUTHUS YEIOBEUYECKOTO
00IIIECTBA;



e IPUMEHATHh PA3IMYHBIC CIIOCOOBI PaboThl ¢ HHMOpPMaALMEH (PU3MIECKOTO
CoIepKaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HH(DOPMAITMOHHBIX
TEXHOJIOTH, TPU 3TOM HCIIOJIH30BaTh COBPEMEHHBIC WH()OpPMAIMOHHBIC
TEXHOJIOTMH JUIsl TIOMCKa, TMepepabOTKU W TPEIbABICHUS y4eOHOU W
HaY4YHO-TIOMYJISIPHON MH(MOPMAINU, CTPYKTYPUPOBAHUS M WHTEPIIPETAIINH
UHPOpMAITUHU, TOJYUYCHHOW U3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYCCKH
aHAJIM3UPOBATh  NOJIy4yaeMyl0  HMHPOpPMAIMI0O U OICHHBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMECIONIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UCTOYHWKA HH(popManmu;

e IPOSIBJIATH OpraHHU3aIOHHBIC U NI03HABATEIIbHBIC YMCHUS
CaMOCTOSITEIFHOTO ~ MPHOOpPETEeHUs] HOBBIX 3HAHWA B  TpoIiecce
BBITIOJTHEHHS POCKTHBIX U y4eOHO-UCCIIE0BATEILCKUX PadoOT;

epaboTaTh B TPyNIE C MCIOJHEHUEM PA3JIUYHBIX COIUATBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, pallMOHATIBHO PACHPEESATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJC€KBATHO OIICHMBATH BKJIaJ KaXJOro U3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMEI;

e IPOSIBIIATh MOTHBAIMIO K Oyaymielt mpodecCHOHaNbHON ACSITEIIBHOCTH 10
CHEIHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIISL.

K koniy oOydenus B 11 knacce mpenMeTHbIE pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMHUPOBAHHOCTH Yy OOYHAOIIUXCSI YMEHUI:

e IOHUMATh POJIb (PU3UKH B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COIUaTbHON
U 3TUYECKON cdepax NeATeNbHOCTH 4YeJIOBEKa, POJib U MECTO (PU3MKHU B
COBPEMEHHOW HAayYHOU KapTUHE MUPA, POJIb ACTPOHOMUU B ITPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M JIaJbHEUIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUYEHHUE OMMCATENIbHOM, CHCTEeMATH3UPYIOIIEH, OOBSCHUTEIbHON U
MPOTHOCTUYECKON (PYyHKIMN (PU3NUECKON TEOpUU — HIEKTPOAMHAMUKH,
CHEeIUaIbHOM TEOPUU OTHOCHTEIIbHOCTH, KBAaHTOBOW (U3HKH, POJIb
¢usnueckoit Teopun B (HOPMHUPOBAHWUM TPENICTABICHUNU O (pU3mdecKoi
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B O0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJE;

e pa3IMyaTh YCIOBHUS MPUMEHUMOCTU MOJENel (PU3NYECKUX Tel U MPOLECCOB
(s1BIEHUI): OMHOPOJHOE AIEKTPUUECKOE M OJHOPOJHOE MAarHUTHOE I0JI,
TrapMOHUYECKHE KOJeOaHMs, MaTeMaTUYeCKH MAasTHUK, WICATbHBINA
PY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, UJCaIbHbIN
KoJ1e0aTeNbHbI KOHTYp, TOHKAsl JIMH3a, MOJIeJIel aToMa, aTOMHOTO Sipa U
KBAaHTOBOW MOJICJIU CBETA;

epa3nuyuaTh yCIOBHS (TpaHUIBI, OOJACTH) NPUMEHUMOCTH (U3UIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XxapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIU3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUSA,
WCIIONB3Ys. OCHOBHBIE TMIOJIOKEHUSI M 3aKOHBI AJIEKTPOJAMHAMUKU U
CICUMAIIBHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO  3apsiaa, cwia Awmmnepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  MHAyKUMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUYECKOM LENH CO CKOPOCTBIO
W3MEHEHHMS  CHJIBI  TOKa,  IOCTYJIaThl  CHEUUAIbHOW  TEOpUH
OTHOCHUTEJILHOCTH DUHIIITEITHA);

e AHAIM3UPOBATH U OOBSICHATH KBAHTOBBIC MPOIECCHl U SIBJICHUS, UCIOIb3YS
MOJIO)KEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHeHHMe  DWHINTEHHAa s
dotorddexra, mepBbIi U BTOpOM moOCTyndaThl bopa, mpuUHIUI
COOTHOIIICHMS HeomnpeaenéHHocTeld ['eizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOTO YMCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOIO PacIajia);

¢ ONKUCHIBATh (PU3MUYECKHE TIPOLECCHl W SBJICHHS, HUCIOJIb3YSd BEIUYHUHBIL:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOrO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MoJsi, Pa3sHOCTh MOTEHIMAIOB, JJICKTPOABUKYINAS CHUJIA, WHIYKIIUS
MarHUTHOTO TMOJIsi, MarHUTHBIA TMOTOK, cuja Amriepa, UHAYKTUBHOCT,
ANEKTPOABMKYIIAS CUJA CAMOMHIYKIHMH, SHEPrus MArHUTHOTO TIOJIA
OPOBOJHUKA C TOKOM, PEISTUBUCTCKUNA HWMIYJbC, IOJHAs DSHEPrusl,
SHEPrusi TOKOS CBOOOJHOW YacCTHUIIbI, SHEPrus W UMIYJIbC (OTOHA,
MacCOBO€ YMCJIO U 3apsifl siApa, SHEPTHUs CBSI3H Spa;

¢ OOBSCHSITD OCOOCHHOCTH MPOTEKAHUS (uznyecKux SIBJICHUM:
AJIEKTPOMArHUTHAsI UHIYKIIMS, CAMOMHIYKIIMS, PE30HAHC, UHTEpPEpEeHIIUs
BOJIH, Judpakius, JIUCIIEPCUsi, TIOJHOE BHYTPEHHEE OTPAKCHHUE,
doTosnextpuueckuit 3¢pdext (horoaddekt), anbda- u Oera-pacmaabl
saep, raMMa-u3iIydeHue saep, (pU3nyecKue NPUHIUIIBI CHEKTPATBHOTO
aHanu3a u paboThI Ja3epa;

e ONIPENIENATh HANpPaBICHUE WHAYKIIMM MAarHUTHOTO TOJIS TMPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHiia;

e CTPOUTH M300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOM JIMH30H, U
PacCUUTHIBATH €70 XapaKTEPUCTUKH;

e IPUMEHATh OCHOBOIOJIAraloIINe aCTPOHOMHUYECKUE TOHSITHUS, TEOPUU U
3aKOHBI JIJIA aHaiM3a MW OOBACHCHUS (U3NUECKUX  IPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEKIaJaKTUYECKOU
cpene; ABMKEHUsI HEOSCHBIX TeJl, YBOJIFOIIUU 3BE31] U BCelleHHOI;

¢ IPOBOJIUTh ~ WCCIICIOBAHUE  3aBUCUMOCTEH  (PU3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUN, TPH OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCUPOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH



¢u3nuecKkux BEIMYMH B BHUAE TIpapukoB ¢ Y4ETOM aOCOJIOTHBIX
MOTPEUIHOCTE  WM3MEPEHM, JenaTh  BBIBOJABI IO  pe3yJbTaTaM
HCCIICIOBAHMS;

¢ IPOBOJANTH KOCBEHHBbIE HU3MEpEHUS (U3UUYECKUX BEIUYUH, IPU ITOM
BBIOMpATh ONTUMAJIHBIA METOJ] U3MEPEHHMs, OIICHUBAaTh aOCOIIOTHBIE U
OTHOCHUTEIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

¢ IPOBOANTH ONBITHl MO NPOBEPKE MPEMIONKEHHOW T'MIOTE3bl: IIaHUPOBATH
AKCIIEPUMEHT, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3HPOBAThH
NOJIyYEHHBIE pE3yJbTaTbl M JIEJAaTh BBIBOJ O CTaTyc€ MPEII0KEHHOU
TUIIOTE3BL;

e ONKCBIBATh METOBI MOJTYUYECHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;

e cOOMIOAATH TpaBMiIa 0€30MaCHOTO TPyJa MpU MPOBEACHUHU HCCIIEIOBAaHUN B
paMKax  y4yeOHOro  OSKCHEpUMEHTa,  MpakTUKymMa U y4deOHo-
UCCJIEIOBATENbCKOM W IPOEKTHOM JESITEIBHOCTH C HCIIOJIB30BAaHUEM
MU3MEPUTENBHBIX YCTPOUCTB U JIa0OPATOPHOrO0 000PYAOBAHNUS;

epemIaTh pACUYETHBIE 3aJa4d C SIBHO 33JJaHHOM M HEABHO 3aJaHHOU
(u3nuecKol MOJENbI0: HAa OCHOBAHMM AaHAJIA3a YCJIOBUSA BBIOMPATh
dusznueckue MoJIeNM, OTBeYarolue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYIAThl (PU3UUYECKUX TEOPHd
IIPU  HUCIIOJIb30BAHMM MATEMATHMYECKUX METOJOB pELICHMS  3aj1ad,
MIPOBOJIUTH PAcU€Thl HA OCHOBAHWM MMEIOIIMXCA JAHHBIX, aHAJTU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOMBI PEHICHUS C YYETOM MOJIYYEHHBIX
pE3yNbTATOB;

e pelIaTh KAa4€CTBEHHBIC 3a/1a4d, TPEOYIOIIE MPUMEHEHUS 3HAHUN U3 Pa3HBIX
pasznenoB Kypca (MU3MKHM, a TakKe HMHTErpaluud 3HaHUU W3 JApPYTrHX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LENOYKY PACCYKJECHUI C ONIOPOIl HA N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHUE SBICHUS;

¢ ICTIOJIb30BaTh ~TEOPETHUECKUE 3HAHUSA JJId OOBSICHEHUS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

e IPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAyKH, B OOBACHEHHE MPOLIECCOB OKPYXKAIOIIEr0 MHUpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAIM3UPOBATHh U OIICHUBATH TOCIEJCTBUS OBITOBOW M MPOU3BOJICTBEHHOMN
JESTeIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH MPOIECCAMHU, C
MO3UIIMI HKOJIOTUUECKON O€30MTaCHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOJIOIIONIB30BAHUH, & TAKKE PA3yMHOM MCHOJIb30BAHMM JTOCTHKEHUI



HAyKd W TEXHOJOTUM Ui JajdbHEHIIero pa3BUTHSA YEJIOBEUECKOTro
o01IecTBa;

e IPUMEHSTH PaA3JIMYHBIE CIOCOOBI paboThl ¢ WHMOpMaiuen ¢GU3NIEeCcKoro
collepKaHUsi C HCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHM, MPHU 3TOM HUCIHOIB30BaTh COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJOTHH JUIsl TIOMCKAa, MEepepabOTKU M TMpeAbsABICHUS Yy4eOHOU u
HayYHO-TIOMYJISIPHOM WH(MOPMAITUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUN
uHboOpMaIK, TMOJTYYEHHON W3 pa3IUYHBIX MCTOYHUKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMyl0  HHQOpMAlMIO W  OLEHUBATh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA UH(popManuu;

e IPOSIBIISATD OpraHu3alMOHHBIC u MO3HaBaTEJIbHbIE yMEHUs
CaMOCTOSITEJIbHOTO ~ MPUOOpETEHUsT HOBBIX 3HAHUM B Ipolecce
BBITIOJIHEHUS MMPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX padoT;

epaboTaTh B TpyHIE€ C MCHOJHEHUEM PA3JIUYHbIX COLHUAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYMIbI, PALIMOHAIBHO PACIPEACIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJCKBATHO OIICHUBATh BKJIAJl KaXKJIOro U3
YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM IPOOIIEMBI;

* IPOSIBJIATh MOTHUBALMIO K OyAylied mpo(ecCHOHATBHON AESTENbHOCTH MO
CIEUHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM (uu¢pposbie)
Kontpoabubie | IlpakTnueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnea 1. HAYUHBIA METO/I IIO3HAHUWSA ITPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUSI IPUPOIBI 6
Hroro mo paszneny 6
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHBI COXpPAHEHUS B MEXaHUKE 10
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUU 15
3.2 Tepmoannamuka. TernioBbie MalIHbI 20 1
33 ArperaTHble cOCTOsIHUS BeriecTBa. Pa3oBble 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JJIEKTPOAUHAMUKA
4.1 DIIeKTpUUYECKOe ToJIe 24 1




4.2 [TocTOSIHHBIN AIIEKTPUUECKUI TOK 24
4.3 Toku B pa3auuHBIX cpeax 6
Uroro no pazaeny o4
Paznea 5. PU3HNUYECKHAN MPAKTUKYM
5.1 ®u3nyecKuil IpaKTUKyM 16 16
Htoro no pazneny 16
PezepBHOE BpeMms 15
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 175 16




11 KIIACC

KoaunuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aejioB U TeM nudpoBbIe
Ne i/ P Kontpoabnbie | IpakTnueckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. 9JIEKTPOAUMHAMMUKA
11 MarsuTHoe IoJie 14
1.2 DJIEKTpOMarHuTHask UHAYKLIHS 13 1
Uroro no pazaeny 27
Pasznen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KojieOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHu4yeckue 1 3JeKTPOMarHuTHbIE 10 1
BOJIHBI
2.4 OnTtuka 25 1
Hroro mo pazneny 60

Paznea 3. OCHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1 OcuoBrel CTO 5 1
Wroro o pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHo-BOTHOBOH Tyau3m 15

4.2 ®dusnka aTomMa

4.3 ®du3nka aTOMHOTO SI/Ipa M JIEMEHTapHBIX




YaCTHUIL

Hroro no pazneny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIEMEHTHI aCTPOHOMUH B aCTPOPHUZHKU 12
Hroro o pazaeny 12
Paznen 6. PUSHUYECKHUN TPAKTUKYM
6.1 ®uznyeckuil MpaKTUKyM 16 16
Htoro no pazneny 16
Pa3nea 7. OBOBIIAIOINIEE IOBTOPEHHUE
CucremaTtu3zanus u 06o01IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIBITA 15
' JESTSIILHOCTH, TPHOOPETEHHOTO TIPH
u3ydeHnuu kypea ¢pusuku 10 — 11 xknaccon
Uroro mo pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3YYeHUs

JlaTa
NPOBeICHUs

®dusnka — pyHJaMEeHTalIbHas HayKa O
pupoje

05.09

HayuHblii MeTOT TO3HAHUS U METOJIbI
uccieIoBaHus (PU3NICCKUX SBICHHIMA

05.09

DKCIEPUMEHT U TEOpHUs B Mpoliecce
no3Hanus npupoasl. Habmoaenue u
9KCIIEPUMEHT B (pu3MKe

06.09

CrniocoObl u3MepeHus GU3NIECKUX BETUYNH

06.09

AOCOITIOTHASA 1 OTHOCUTEILHAS
MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX
BEJINUUH

07.09

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3UKN B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUpa, B IPAKTUYECKOMI
JESTENbHOCTH JII0AEH

12.09

Mexanndeckoe nBrkeHue. Cucrema
orcueTa. OTHOCHUTEILHOCTh MEXaHHYECKOTO
newkenus. [Ipsmast u obpatHas 3amauun
MEXaHUKH

12.09

Pannyc-BekTop MaTepralIbHON TOUKH, €TO
IIPOCKLUU HA OCU KOOpAMHAT. Tpaekropus.

13.09




[Tepememenue. Ckopocts. X mpoekiuu Ha
OCH KOOpJIUHAT

13.09

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
MPSMOJIMHEMHOTO ABUKECHUS

14.09

10

CiioxeHue nepeMenieHui 1 CKOpoCTe.
Pemenue 3agau

19.09

11

HepaBnomepHoe nBuxenne. MrHoBeHHas
CKOpOCTh. Y ckopenue. IIpsmonuneitnoe
JBUKEHHE C IIOCTOSTHHBIM YCKOPEHHUEM

19.09

12

I'paduyeckoe onrcanue NpSIMOIMHEHHOTO
JBUKEHHSI C TIOCTOSTHHBIM YCKOPEHHEM

20.09

13

CBobosHOe majieHue. Y CKOpeHue
CBOOOIHOTO Ta/IcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHUS OT
BPEMEHU U UX TpaduKu

20.09

14

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21.09

15

KpuBonmHeliHoe nBuxxeHue. [[BrkeHne no
OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS
ckopocts. [lepuon n wacrora.
[{eHTpOCTpEMUTEIIBHOE U IIOJTHOE
YCKOpEHUE

26.09

16

KonTponbHas pabota mo Teme
"Kuuemartuka"

26.09

17

[TepsrIii 3ak0H HptoToHa. MHEpLManbHbIE
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTH I ammmes.

27.09




HewnnepuuanpHble cucTeMbI OTCYETA

18 Cuna. PaBHoelicTByOIIas cuiia. Bropoit 27.09
3akoH Hprorona. Macca
19 B3aumoneiictue ten. Tperuil 3akoH 28.09
HeroTona
20 [Tpuniun cynepno3uiuu cui. Pemenue 03.10
3a/1a4y Ha MPUMEHEHHE 3aKOHOB HproToHA
3aKOH BCEMUPHOT'O TATOTEHUSI. 03.10
21 DKBUBAJICHTHOCTh I'PABUTAIIMOHHON U
WHEPTHOI MacChl
99 Cuia TSKECTH U YCKOPEHUE CBOOOTHOTO 04.10
MaJeHUs
JIBryKeHUE HEOECHBIX TE U MX 04.10
23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemiepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 05.10
Cuna tpenus. [Ipupona u BUaBI CUI 10.10
25 TpeHus. [[BuxKeHne B )KUAKOCTH U Tase ¢
Y4€TOM CHJIbI COIIPOTUBIIEHUS CPEbI
2% JlaBnenue. I'mapocTaTHyecKkoe TaBieHNE. 10.10
Cuna Apxumena
AGCOIOTHO TBEPIOE TEIO. 11.10
27 ITocTynarensHOE U BpallaTeiIbHOE
JBUKEHUE TBEPAOTO Tela
28 MOMEHT CUJIbl OTHOCHUTEIIBHO OCH 11.10
BpateHus. [lneuo cumsr
29 Cr10’)KeHNE CHJI, IPUIIOKEHHBIX K TBEPIOMY 12.10




teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBECHSI TBEPIOTO Tea. Busl
paBHOBECHS

30

Pemenue 3anau

17.10

31

Kontposbnas padora o reme "JluHamuka.
Cratuka TBepaoro tena"

17.10

32

NMnynsc MmaTepuaibHOW TOUYKH, CUCTEMBI
MarepuanbHbIX Touek. LlenTp mace
CUCTEMBI MaTepUalbHbIX TOUeK. Teopema o
JBUKEHUM LIEHTPA Macc

18.10

33

I/IMHYJII)C CHJIbI 1 USMCHCHUC UMITYJIbCA
Teaa. 3aKoH COXPAHCHUS UMITYJIbCA.
PeakTuBHOE JABHOXKCHUC

18.10

34

MoMeHT HUMITYJIbCa MaTepHaanoﬁ TOYKH.
Hpe,Z[CTaBJ'IeHI/Ie 0 COXpaHCHUH MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX ITOJIAX

19.10

35

Pemenue 3agau

1.10

36

PaboTa cuiibl Ha MaJIoM U HAa KOHEYHOM
nepemereHnu. I'papuueckoe
IpeJCcTaBIeHUE paboThl CUIIbI. MOIIIHOCTh
CHJIBI

17.10

37

Kunernueckas sneprus. Teopema 06
N3MEHEHUN KHHETUUECKOH OHCPIrun
MaTepUaIbHOU TOUKH

17.10

38

HOTCHHI/IaJ'H)HI)Ie 1 HCMMOTCHIIUAJIBHBIC
CHIJIBI. HOTGHI_II/IB.HBHBJI OHEPIus. BTOpaH
KOCMHUYECCKasA CKOPOCTb

17.10

39

TpeThsa kocMuyeckasi CKOpocTb. CBsI3b

17.10




pa6OTBI HCIIOTCHIOUAJIBHBIX CHUJI C
U3MEHEHHEM MEXaHHMYSCKOM OHCPIrun
CHCTEMBI TeIl. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM OQHCPIrun

Yupyrue u Heynpyrue CTOJIKHOBEHUS. 24.10
40 YpaBHeHue bepHyiuu 11 ueanbHOU
KHUJKOCTU
1 KonTponbHas paboTa 10 Teme "3aKOHbI 24.10
COXpaHEHHUs B MeXaHukKe"
Pa3Butue npencrasiaeHuii o npupone 25.10
42 tertoTel. OcHoBHBIE nonokeHus MKT.
Juddysus. bpoyHoBckoe nBHkeHUE
CTpoeHue ra3000pa3HbIX, KUIKHX 1 25.10
43 TBEPABIX TeJ. XapaKkTep JABUKECHUS U
B3aMMO/ICHCTBUS YACTHI] BEIIECTBA
Macca u pa3Mepbl MOIIEKY (aTOMOB). 26.10
44 KomnuectBo BemectBa. ITocTostHHAsS
ABorazipo
45 Temneparypa. TemnoBoe paBHOBECHE. 24.10
[ITkana [enbcus
46 Pemene 3amau 07.11
47 WneanbHbiii ras. ['a30Bble 3aKOHBI 07.11
48 Vpasuenne Menneneesa-Knaneiipona. 08.11
Pemrenue 3anau
49 AGCoMIOTHAs TeMIepaTypa. 3aKoH 08.11
JanpToHa
50 U3omporecch! B UAeaTbHOM Ta3e ¢ 09.11




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

o1

I'paduueckoe npeacraBieHne
M30TPOLIECCOB: U30TEPMa, H30X0Pa,
n3obapa

14.11

52

OcHoBHoe ypaBHenue MKT

14.11

53

Pemenue 3anau

15.11

54

CBsi3b a0COMIOTHON TeMIIEpaTyphI
TEPMOJUHAMHUYECKON CUCTEMBI CO CpeHEN
KHUHETUYECKOM SHEPTUeil MOCTYMaTeIbHOTO
TEIUJIOBOTO ABM)KEHUS €€ YaCTHI]

15.11

55

0O000I11IEHNE U CUCTEMATU3AIINA 3HAHUHN 110
TeMe "OcuoBsl MKT"

16.11

56

KonTponbnas padota o teme "OCHOBBI
MKT"

21.11

S7

Tepmoaunamuyeckas cuctema. 3aaHue
BHEIIHUX yciaoBul it T/] cuctemsl.
BremHne u BHyTpeHHUE TapaMeTpPhI.
[Tapamerps! T/I cuctemsl Kak cpeaHue
3HA4YEHMs BEIUYMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

21.11

58

HyneBoe Hauano TepMoOAMHAMUKH.
CamonpousBonbHas penakcanus T/
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO

22.11

59

Monens uneanbHOTo raza B
TepMO}II/IHaMI/IKe. yC.HOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJICIIN

22.11

60

VYpaBuenue MenzaeneeBa-Knaneiipona u
BBIPAKECHUE JUIsl BHYTPEHHEW DHEPIUU

23.11




61

Bripaxkenue 111 BHyTpeHHEN SHEPrUuu
OJIHOATOMHOT'0 HUJICAJIbHOI'O Ta3a.
KBazucratuueckue u HecTaTUYeCKUE
IIPOLIECCHI

28.11

62

DneMeHTapHas paboTa B TEpMOMHAMUKE.
Beruncnenue paboTsl 1o rpaduky mporecca
Ha pV-nuarpamMmme

28.11

63

Temuonepenaya kak criocod N3MEHEHUS
BHyTpeHHel sHepruu T/l cuctemsl 0e3
COBEpIICHHS PaOOTHI

29.11

64

KOHBCKHI/I?[, TCILJIOIIPOBOJHOCTD,
H3JIy4YCHUC

29.11

65

KommuectBo TemmoTel. TemmoéMKocTh Tea.
YnenpHas u MOJIApHAasA TEINIOEMKOCTH
BCIIICCTBA. Y nenpHas TemiaoTa CropaHus
TOIIJINBaA

30.11

66

Pacuér xonnyecTBa TEMIOTHI IpU
Terioneperaye

05.12

67

[Tonsitue 006 agrabaTHOM TIpoIIECCe.
[IepBblil 3aKOH TEPMOIMHAMHUKHN

05.12

68

KonnuecTBo TemioTel u paboTa Kak Mepbl
U3MeHeHUsl BHyTpeHHel sHepruu T /1
CUCTEMBI

06.12

69

BTopoii 3ak0H TepMOJIMHAMUKY JJ1s1
PaBHOBCCHBIX U HCPABHOBECHBIX
npoueccoB. HeoOpatumocTs npupoaHbIX
IpPOLIECCOB

06.12

70

[IpuHIMITBI AEUCTBHS TETIOBBIX MAILIKH.

07.12




KT

71

MaxkcumansHoe 3Hauenue KITJ. [uki
Kapno

12.12

72

Pemenue 3anau

12.12

73

OKOJIOTHYECKHE aCIEKThI UCIIOIb30BaHU
TEIUIOBBIX ABHUTaTeeH. TemioBoe
3arpsI3HEHUE OKPYKAOIIEH CpeIbl

13.12

74

Pemenue 3agau

13.12

75

O0600611eHre 1 cucTeMaTH3alus 3HaHUi 10
teme "Tepmoaunamuka. TemioBbie
MaluuHb!"

14.12

76

KonTponbhas padota no teme
"Tepmonunamuka. TemnoBbie MamuHb"

19.12

77

[TapooGpazoBanue U KOHIEHCAIIUS.
Hcnapenue u kunenue. Y nejibHask TEIIOTa
napooOpa3oBaHus

19.12

78

HaCBIHIGHHI)IG N HCHACBIIICHHBIC ITapbI.
KadgecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
AAaBJICHUA HACBIIICHHOI'O mmapa OT
TEMIICPATYPHbI, UX HE3AaBUCUMOCTE OT
00BéMa HACBIIICHHOTI'O I1apa. 3aBUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JAaBJICHUS B
KUIKOCTHU

20.12

79

BrnaxaocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCUTEIIbHAS BIIAXKHOCTh

20.12

80

Pemenue 3anau

21.12

81

Tsépnoe Teno. Kpucrannmueckue u

26.12




amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

82

[InaBneHue u kpuctanau3anus. Y 1enbHast
TeruioTa miasieHus. Cyonumanus

26.12

83

Hedopmaruu BEpOTO Tena. PacTsokenue
u cxarue. Casur. Moayns FOnra. Ilpenen

yapyrux aedopmanuii

27.12

84

TennoBoe paclIMpeHue KUJIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/ISM TCIIJIOBBIX
KoJe0aHuil 4acTuIl BEIIeCcTBa

27.12

85

[Ipeo6pa3oBanue sHEPTUH B (Pa30BBIX
nepexoaax

28.12

86

ypaBHeHI/Ie TEIJI0BOro OajzaHca

09.01

87

Pemenue 3agau

09.01

88

[ToBepxHOCTHOE HaTsKeHUe. Kanuisipasie
siBiieHUs. J{aBlieHHe Mo UICKPUBIEHHON
MMOBEPXHOCTHIO XHuAKocTU. Dopmyrna
Jlannaca

10.01

89

O0001IeHE ¥ cUCTEMATU3AL 3HAHUN 110
TeMme "ArperaTHble COCTOSTHUS BEILIECTBA.
da3o0Bble epexosl”

10.01

90

Kontponbras padota mo Teme "ArperaTHsie
cocTosiHMs BemecTBa. Pa3oBble epexoIbl”

11.01

91

DIIeKTpU3anus TeJl U €€ MPOSBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUYECKUX 3apsaoB. [IpoBoaHMKH,
JUAJIEKTPUKU U TTOTYIIPOBOTHUKHI

16.01




DneMeHTapHbIN 3JIEKTPUUECKUN 3apsil.

16.01

92
3aKOH COXpaHEHUsI AIEKTPUUECKOTO 3apsiaa
93 B3aumoneiicteue 3apsanoB. Toueunsie 17.01
3apsabl. 3akoH Kynona
94 Pemrenue 3a1au 17.01
95 DnekTpuyeckoe noje. Ero neiictBue Ha 18.01
ANMEKTPUUICCKUE 3aPSIIbI
Hanps:k€HHOCTD 3J€KTPUYECKOTO MOJIS. 23.01
96 [IpoGHbIii 3apsy. JIuHNM HanPsHKEHHOCTH
aneKkTpudeckoro nosst. OqHOpOIHOE
ANEKTPUYECKOE TOJIe
[ToTeHManbHOCTh SIEKTPOCTATHUECKOTO 23.01
97 noJis. Pa3HOCTh MOTEHIIMATIOB U
HamnpsHKeHHe
[ToTenuuanpHas >HEprus 3apsaa B 24.01
98 ANEKTPOCTATHYECKOM TToJte. [loTeHTman
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJIST I PA3HOCTH 24.01
99 MOTEHIIUAJIOB JJISl AJIEKTPOCTATHYECKOTO
oIS
100 [TpuHIMI CYTIePIO3UIINY TEKTPUIECKIX 25.01
nojeun
101 Pemrenue 3a1au 30.01
102 [Tone Toueunoro 3apsina. [Tone paHOMEpHO 30.01
3apsKeHHOU cepbl
103 TTone paBHOMEPHO 3apSKEHHOTO 110 00BEMY 31.01

mapa. [lone paBHOMEpPHO 3apsAKEHHOMN




OECKOHEYHOM IJIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. 31.01
YcnoBue paBHOBecHS 3apsi0B
105 JIMBIEeKTPUKH U MTOTYIPOBOJIHUKH B 01.02
ANEKTPOCTATUYECKOM I10J1€
Konpaencarop. D1neKTpo€MKOCTh 06.02
106 KOHJIEHCATOPa. DIEKTPOEMKOCTD TIIOCKOTO
KOHJICHCAaTOpa
107 [NapannensHOe COEMHEHNE KOHIEHCATOPOB 06.02
108 I[TocnenoBaTenbHOE COEIMHEHNE 07.02
KOHJICHCATOPOB
109 DHeprus 3apsSKeHHOr0 KOHeHcaTopa 07.02
110 Pemrenue 3amau 08.02
111 JIBr>KeHUE 3apsyKEeHHOM YacTUIBI B 13.02
OJTHOPOJIHOM DJIEKTPHUECKOM TOJIe
112 Pemenne 3amaq 13.02
113 O600IeHre ¥ CHCTeMATH3alHsl 3HAHUH MO 14.02
Teme "DnekTpuueckoe moie"
114 KonTponbHas pabota mo Teme 14.02
"OnexTpuueckoe nojue"
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS 15.02
115 CYILIECTBOBAHUS TTOCTOSIHHOT'O
ANEKTPUUIECKOTO TOKA
116 Hcrounuku Toka. Hanpskxenue u 3/1C 20.02
117 3axon OMa 11 yyacTKa Lemnu. 20.02
DNEeKTpUUECKOe COMPOTUBIICHNE
118 3aBUCHUMOCTB COMPOTUBIICHUS OJTHOPOIHOTO 21.02




IMPOBOAHHMKA OT €TI0 JJIMHBI U TUTIOIIAAN
IMOIICPECYHOro CCUCHUA

21.02

119 VY nenbHOE COMPOTUBIICHHUE BEIIECTRA. 1 22.02
Pemrenue 3amau

120 [TocnenoBarenbHOE, TapaUIETBHOE, 1 27.02
CMENIaHHOE COEAMHEHNE MPOBOIHUKOB

121 Pacu€r pa3BeTBIEHHBIX 2JIEKTPUYECKUX 1 27.02
nerneid. [IpaBuna Kupxrodga

122 Pemenne 3amau 1 28.02

123 Pabora anekTpudeckoro Toka. 3akoH 1 28.02
Jxoyna —Jlenna

124 Pemenne 3anau 1 29.02
MoIHOCTb 31EKTPUYECKOTO TOKA. 05.03

125 TennoBas MOIITHOCTb, BEIJIEIsIeMas Ha 1
pesucrope

126 Pemenne 3amaq 1 05.03

127 O/1C u BHyTpEeHHEE CONPOTUBIICHHE 1 06.03
HCTOYHUKA TOKA

128 3akon OMa /1J1s1 TOJTHOM (3aMKHYTO ) 1 06.03
ANEKTPUYECKON 1IN

129 Pemenne 3amaq 1 07.03

130 MOoIIHOCTh UCTOYHUKA TOKA 1 12.03

131 KopoTtkoe 3ambikanne 1 12.03

132 Konnencarop B 1ienu nmocToSIHHOTO TOKa 1 13.03

133 Pemenne 3amaq 1 13.03

134 Pemenue 3amau o teme "llocTOSHHBIN 1 14.03




AIEKTPUUYECKUN TOK"

135 Pewenne 3amau no reme "IlocTossHHBIN 19.03
AJIEKTPUYECKUM TOK"
136 Pewenne 3amau no reme "IlocTossHHBIN 19.03
AJIEKTPUYECKUM TOK"
137 O06o01ieHne 1 cucTeMaTH3alys 3HaHUH 110 20.03
teMe "[locTosHHBIHN 31eKTpuyecKuii ToK"
138 KonTponbHas paboTa o Teme 20.03
"ITocTOSIHHBIH 2JIEKTPUUYECKUH TOK"
DnexTpuyecKkas MpOBOAUMOCTh PA3IUYHBIX 21.03
139 BEIIECTB. DJIEKTPUUECKUIN TOK B METaJUIaX.
CBepxnpoBOIMMOCTb
DNEeKTpUUECKUN TOK B pacTBOpax U 02.04
140 pacriaBax dJeKTpoJIUTOB. 3aKoHbI Dapaniest
IUISL BIIEKTPOJIN3a
141 DjleKTpUYecKuii TOK B rasax. [lnasma 02.04
142 DNeKTpUUECKU TOK B BaKyyMe. 03.04
BakyymHble npu6opsl
143 DNEeKTPUUECKUN TOK B MOJIYIPOBOIHUKAX 03.04
144 [TonynpoBoIHUKOBBIE TPHUOOPHI 04.04
Pu3nUeCcKUi MPAKTUKYM I10 TEME 09.04
"M3mepeHune CUIIbl TOKa U HaIIPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPHU MOMOIIN
145 aHAJIOTOBBIX M LHU(POBBIX U3MEPUTEITHHBIX

npu6opoB" UK "3HAKOMCTBO ¢ UPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
U3MEpEeHUsl PU3NUECKUX BEJIMYUH IIpU




IIOMOLIY KOMITBIOTEPHBIX 1aTYMKOB"

146

Pu3NYECKU NPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO JIBHXKEHUS C
LIEJIBIO ONPEAEIIEHUS MTHOBEHHOM
ckopoctu"

09.04

147

DuU3NYECKU TPAKTUKYM 10 TEME
"U3mepeHue ycKopeHus pu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TUIOCKOCTH" WK
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHHU TIPU PAaBHOYCKOPEHHOM
IBIKeHUN"

10.04

148

Ou3nyecKkuil MpakTUKyM IO TeMe
"M3MepeHne yCKopeHHsi CBOOOIHOTO
najgeHus" win "M3ydyenue 1BrKeHHs Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

10.04

149

Pu3nuecKuil MPaKTUKYM I10 TEME
"N3yueHne IBUKEHUS Teja MO OKPYKHOCTH
C MOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO" MiIn
"HccnenoBanue 3aBUCMMOCTH ITEPHOJA
o0paIleHns: KOHHYECKOTO MasgTHUKA OT €ro
napameTpoB"

11.04

150

Pu3NYeCKUil NPAKTUKYM 110 TEME
"N3mepeHne paBHOJAEHCTBYIOIIEH CUIIBI
IpU JABMKEHUH OpyCKa MO HAaKJIOHHOU
mockocty" niu "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHH JBHKEHUS OpycKa
110 HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTostHue OT €ro Macchl”

16.04




151

DuU3NYECKU TPAKTUKYM 10 TEME
"HccmenoBaHue 3aBUCUMOCTH CHII
yIPYroCTU, BOSHUKAIOIINUX B MIPYKUHE U
pEe3MHOBOM 00pa3siie, oT ux aepopmanun"
iy "M3yueHne NBUKEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOHN Yepes
nérxkuii 0J10K"

16.04

152

Pu3NYECKU NPAKTUKYM 110 TEME
"U3mepenne kodhHuimenta TpeHus mo
BEJIMYMHE YIII0BOTr0O KoddduimenTa
3aBucuMoctd Frp(N)" wmm "UccnenoBanue
JBMKEHUS OpYyCKa M0 HaKIOHHOMN
IUIOCKOCTH C ITEPEMEHHBIM KO3 (PUIIEHTOM
TpeHus" wiu "M3yueHue 1BUKEHUS rpy3a
Ha BaJly ¢ TpeHHEM"

17.04

153

Du3nuecKuil IPaKTUKYM I10 TEME
"HccnenoBanue yciuoBUNH paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS "
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cwi ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPAOTO TEJIA, UMEIOIIETO
IIouaab onopsl”

17.04

154

Pu3nYeCcKUil NPAKTUKYM 110 TEME
"N3mepenue ummynbca Tena 1no
TOpMO3HOMY ITyTH" WK "3MepeHne cuiibl
TSATU, CKOPOCTH MOJIEH JIEKTPOMOOHIISA U
MOIIHOCTH cuibl TAru" win "CpaBHeHUe
M3MEHEHHUS UMITYyJIbca Tejla C UMITYJIbCOM
cuibl" win "MccnenoBanne COXpaHeHus

18.04




UMIYyJIbca IPHU YIPYroM B3auMOJICUCTBUN"
i "M3MepeHre KHHETUYECKOW AIHEPTUU
TeJa 10 TOPMO3HOMY MyTH"

155

Du3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(pekoMeHI0BaHO UCIIOIb30BaHHE
nudposoii maboparopun)" win "MU3yuenue
M30X0pHOro npouecca" unu "M3yuenue
n3obapHoro nponecca" wim "IIpoBepka
ypaBHEHHUS COCTOSTHUSA"

23.04

156

@u3NYECKU NPAKTUKYM I10 TEME
"N3mepenue yaenbHON TemnoéMKoCTU" Ui
"UccnenoBanue mpoiecca OCThIBAaHUS
Benrectsa" win "Uccinenosanue
aanabaTHoro npotecca” unn "M3ydenue
B3aUMOCBSI3U YHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIEPATYPHI KUTICHUS
JKUIKOCTEN"

23.04

157

Du3nUecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapEHUS
xuakoctel" unum "M3mepenue ynenpHON
TEIUIOTHI TU1aBieHus Jpaa" uinn "M3ydenue
CBOMCTB HACBIIIEHHBIX NTApOB" MU
"N3mepenue abCOOTHOMN BIaKHOCTU
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenieHun". 3mepenue kodppunmenta
MMOBEPXHOCTHOTO HATSIKEHUS

24.04

158

Pu3NYECKUil IPAKTUKYM 110 TEME
"HabmroeHue npeBpalieHus SHepriuu

24.04




3apsOKEHHOT0 KOHJIGHCATOPa B SHEPTHIO
n3nydenus ceeroauona” unum "Nsydyenue
MPOTEKAHUS TOKA B LIETIH, COACpIKAIICH
koHzaeHcarop" unu "Pacnpenenenue
Pa3HOCTH MOTSHITUAIOB (HANPSDKSHHMS ) TIPH
MOCJIENOBATEILHOM COEIUHEHUH
KOHJIEHCATOpOB"

159

Pu3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue cCMEIIaHHOTO COCTMHEHUS
pe3uctopoB" unu "M3MepeHune yneapHoro
COIPOTHUBIICHUS TIPOBOIHUKOB" HIIN
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT
HaIPsDKEHUS JJ1s1 TaMITbl HaKaTuBaHUs "

25.04

160

Ou3nyecKkuil MpakTUKyM IO TeMe
"Habmonenue anektponusa’ uim
"U3mepenue 3apsaa OAHOBAJIEHTHOTO HOHA"
nnu "HccmenoBanne 3aBUCMMOCTH
CONPOTUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHsTHE BOJIBT-
aMIepHOI XapaKTepUCTUKU Auoaa"

02.05

161

Pesepubiil ypok. O6006111eHIE 1
CHUCTEMaTHU3aI1s 3HAHUH 110 TEME
"KunemaTtunka"

14.05

162

PesepBHrlit ypok. O6001IeHNE 1
cUCTEeMaTH3allus 3HAHHI TI0 TeMe
"Ilmaamuka"

14.05

163

PesepBHelit ypok. O6001IeHNE 1
cucTeMaTu3anys 3HaHui no teme "CraTtuka
TBepaoro rena'

15.05




PesepBHbIil ypok. O6001eHIE 1

15.05

164 CUCTEMATH3alNs 3HAHUHN 110 TeEME "3aKOHBI 1
COXpaHEHHUA B MEXaHUKe"
PesepBHbIil ypok. O60011IeHIE 1 16.05
165 crcTeMaTHu3anus 3HaHui 1Mo TeMe "OCHOBEI 1
MOJIEKYJISIPHO-KUHETUUECKOH Teopun”
PesepBHeIii ypok. O6001IeHNE 1 21.05
166 CHCTEMATH3alMs 3HAHUI 110 TEME 1
"Tepmonunamuka. TemnoBbie MalIMHBL"
PesepBHblii ypok. O606LIeHHE 1 21.05
167 CHCTEMAaTH3alMs 3HAHUI 110 TEME 1
"ArperaTHble COCTOSIHUS BELIECTBA.
®da3oBbIe nepexonl"
PesepBHeIii ypok. O600mmeHNE 1 22.05
168 CHCTeMaTH3alus 3HaHUH 110 TeMe 1
"JnexTpuueckoe mose"
PesepBHblii ypok. O600LIEHNE 1 22.05
169 CHCTEMAaTH3allMs 3HaHUH 110 TEME 1
"IIoCTOSHHBIN NEKTPUUYECKUI TOK"
PesepBHblii ypok. O6o0LIeHrE 1 23.05
170 crcTeMaru3alus 3Hannii mo teMme "Toku B 1
pa3InyHbIX cpenax”
171- IToBTOpEHHE 5 28.05
175 28.05
29.05
29.05
30.05
OBIIEE KOJIMYECTBO YACOB I1O 175 16

I[TPOIT'PAMME




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kourpoanubie | - TpaxTueckue u3yuyeHusi | oOpasoBaTejibHbIE
padoThI padoThI pecypesI
B3aumoneiicTBre MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE T0JIe. 1
I'mnoresza Amnepa
Bekrop maruuTHOM nHAYKUUU. [TpuHmn
2 CYNEPIIO3UIMY MarHUTHBIX MOJel. JInHuK 1
MarHUTHOW MHIYKIIUU
3 MarauTtHoe 1oJe MPOBOJHHUKA C TOKOM. 1
OmneiT Opcrena
Cwita Amriepa, e€ HarpaBJICHHE U MOTYJIb 1
Pewenue 3anau 1
6 IIpumeneHne 3akoHa Amiepa. 1
DNeKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuua Jlopeniia, e€ HanpaBlIeHUE U MOTYJTb.
7 JBi>keHue 3apsH>KeHHON YacTHITHI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pemenue 3anau 1
PaGora cunbl Jlopeniia
10 Pemenue 3anau 1
1 MarauTHOE 10JIE B BENIECTBE. 1
deppoMarHeTHKH, apa- U JMaMarHeTUKU
12 OcHOBHBIE CBOMCTBA (PePPOMArHETHKOB. 1




[Tpumenenue GpeppoMarHeTUKOB

13 Pemienne 3agau o Teme "MarauTtHoe 1mojie"

14 Pemenne 3agau mo treme "MarauTtHoe moiie"

15 SIBiieHne 37IEKTPOMAarHUTHOM MHYKIUU.
[ToToK BEKTOpa MarHUTHON MHIYKITMH

16 S/1C unayKuuu

17 3aKO0H AJIEKTPOMATHUTHOW HH]TYKITUT
®dapanes

18 Buxpesoe anekrpuueckoe nosie. Toku Pyko

19 OJIC MHAYKIUY B IBHXKYILIUXCS
MIPOBOJTHUKAX

20 Pewmenue 3amau

21 [TpaBumno Jlenma

99 NuayktuBHOCTH. KaTyiika HHAYKTUBHOCTH
B IIENHU ITOCTOSTHHOT'O TOKA

93 SBnenue camounaykuu. 3/C
CaMOWHTyKITUT

24 DHeprust MAarHUTHOTO TIOJISI KATYIIIKH C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenne 3agau

26 O0001eHne 1 cucTeMaTH3aIusa 3HaHUH 110
TeMe "DnekTpoarnHamMuKa"

97 KonTponbHas paboTa mo Teme
"OnexkrpoguHamMuka"

28 KonebarenbHas cucrema. CBOOOIHEBIC

kosiebanus. ['apmonudeckue koiaeOaHus




Kunemaruueckoe u JuHaMUUECKOE

29
OIIMCAaHMUE KOJICOATEIbHBIX IBYKCHUN
DHepreTuyeckoe onucanue. Beios

30 JTUHAMHUYECKOTO OTTMCAHUsI TAPMOHHYECKUX
KoJIe0aHUH M3 UX YHEPTETHIECKOTO U
KHHEMAaTHYECKOT'O OITHCAHUS

31 AMimutyzaa u dasa konedaHun
[lepuon u wactora konebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJIEOaHMI

32 MareMaruuyeckoro MasTHuka. [lepuon
CBOOOJHBIX KOJIeOaHUH MPY>KUHHOTO
MasiTHUKA

33 3aryxaromue konebanus. BeIHyX1eHHbIE
koJsieOanus. Pe3oHanc

34 ABTOKOIC0aHUSA

35 Pemenue 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHus B My3bIKIbHBIX HHCTpYMEHTax"

37 O0001eHne 1 cucTeMaTH3alg 3HaHUH 110
teme "Mexanndeckue kojicoanus"

38 DNIeKTPOMAarHUTHBIE KOJICOAHMS.
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBA3b aMITTUTYbI

39 3apsia KOHJIEHCATOpa C aMILTUTY0U CHITBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHHOM

KOJIe0aTeIbHOM KOHTYpE




3aTyxa}omHe SJICKTPOMArHuTHBLIC

41 KoseOaHus. BeIHYX/IeHHBIC
3JIEKTPOMArHUTHBIEC KOJIeOaHUs

42 ITepemenHbIl TOK. Pe3ucTop u KoHaeHCaTOp
B LIENIU TIEPEMEHHOTr0 TOKa

43 Karymika HHIyKTUBHOCTH B LIENTU
MEPEMEHHOT0 TOKa

44 3akoH Oma 11 JICKTPUUYECKOM e
MEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYAHOE U IEUCTBYIOLIEE 3HAYCHUE
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3onanc B anexTpudeckoil memnu

47 Pemenue 3agau
WneanbHblif Tpanchopmartop.

48 [Tpou3BoaCTBO, Nepeaada u moTpedIeHue
ANEKTPUUECKOI SHEPTrUu
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE

49 anekTposHeprun. KyiabTypa ucnosib30BaHus
AJIEKTPOIHEPTUH B IIOBCETHEBHOM JKU3HU

50 Pemenwne 3amaq

51 Pemenue 3amau

50 O0001eHne 1 cucTeMaTH3aIs 3HaHUH 110
TeMe "DJIeKTpOMarHuTHBIE Kojaebanus"

53 Mexanudeckre BOJIHBI. XapaKTepUCTUKHU

MEXaHNYECCKUX BOJIH

54

CBolicTBa MEXaHMYECKHUX BOJIH




55

3BYyK. XapakTEpUCTUKH 3BYKa

Nudpaszsyk u yaprpassyk. [llymoBoe

56
3arpsi3HEHNE OKPY>KAIOIIeN CpeJibl

57 Pewenne 3anau

58 DneKTpOMarHuTHbIE BOJIHBIL. M3myuenue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMarHUTHBIX BOJIH.
CBolicTBa 31IEKTPOMAarHUTHBIX BOJIH
IITkana 3n€KTPOMarHUTHHIX BOJIH.

60 [TprMeHeHne >TIEKTPOMAarHUTHBIX BOJIH B
TEXHHKE U OBITY
[TpyHIHMITBI PaTUOCBSI3U M TEJICBUICHHUS.

61 Paguonoxanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAOIIEN CPEJIbI

62 Kontponbnas padora no teme "Konebanus
Y BOJTHBI"

63 Caer. 3aKOH NPSIMOJIMHEWNHOTO
pacrpoCTpaHEHUs CBETA

64 Perenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO PacIIPOCTPAHEHUSI CBETA

65 Otpaxxenue csera. [1ockoe 3epkaso.
Cdepuueckoe 3epkaiio
[Tpenomnenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEIBHBIN MMOKa3aTeNb MPETOMIICHUS.

66 [TortHOE BHYTpEHHEE OTpaKEeHUE.

[IpenenbHbIN yroJl MOJHOTO BHYTPEHHETO
OTpaXKEHUs




Pemenne 3ala4 Ha IPUMCHCHUC 3aKOHOB

o7 OTpaKeHUsI U MIPEJIOMIICHUS CBETa

68 Xox mydeit B mpusme. Jlucnepeus ceera.
CnoxHbIl cocTaB Oemoro cera. L[Ber

69 JInnzel. DOKyCHOE pacCTOsIHUE U
ONTUYECKAsl CUJIA JIMH3BI

20 [Toctpoenue n300pakeHnii B TMH3aX U X
CUCTeMax. YBEeIUYEHUE JTUH3bI
Pemenue 3agau Ha moctpoeHue

71 M300paXeHU, IOJy4aeMbIX C TOMOIIbIO
JVH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3anay. [Ipenensl mpuMeHUMOCTH
TEOMETPUUYECKON ONTHUKU

74 CKopocCTb cBETa M METOJIbI €€ U3MEPEHUS

75 Hucnepcus ceeta

76 WnTepdepenius ceera

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3anau

79 [Tpumenenue uaTEpPEepeHINN

80 Judpaxuus ceera

81 Judpakumonnas pemérka. Y cioBue
HaOJII0/IEHUS TTIaBHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [Tomiepe4HOCTh CBETOBBIX BOJIH.




[Tonsipusanus ceera

84 Pemenue 3anau 1

85 CBeToBbI€ SIBJICHUS B IIPUPOJIE 1

86 O060011eHre U CUCTeMaTH3aIHsI 3HAHUH 10 1
teme "OnTuka"

87 Konrtponbnas padora no reme «OnTuka» 1
['paHULIBI TPUMEHUMOCTH KIIACCHYECKOM

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMHUKH U 1
IPUHIUI OTHOCUTEIBHOCTH

89 ITocTynatel crienMaIbHON TEOPUH 1
OTHOCHUTEIIEHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJL.
[IpeoOpazoBanus Jlopenma. Ycnoue

90 npudHHHOCTH. OTHOCHTEIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe JIEHUE BPEMEHHU H
COKpaIlleHHEe JUTHHBI

01 DHeprusi U UMITYIIbC PEISTHBHCTCKON 1
YaCTHIIbI

92 CBsI3b MacChl C 3HEPTHEN U UMITYJILCOM 1
PENATUBUCTCKOM YacTUIbl. DHEPIUs MOKOS

93 PaBHOBeCHOE TemI0BOE N3ITyYeHHE 1

94 3akoH cMmerieHus Buna 1

95 I'nnore3a M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprus U UMITYJIbC POTOHA 1

97 ®dotordpdext. OnbrTer A. I'. CtoneTona. 1
3akoHsb! poTodddexra

98 VYpaBuenue DiinmreitHa 1 Gpotordpdexra. 1




"Kpacnas rpanuna" gporoaddexra

99 Hasnenue ceera. OnbiThl I1. H. JIeOeneBa

100 BoitHOBBIE CBOIICTBA YaCTHLL
Boansl ne bpoins. JlnuHa BOIHbL 1€

101 Bpoitnisa u pazmeps! 00nacTy JoKaaIu3auuu
JIBUKYILIECHCS YaCTULIBI

102 KopmyckynspHO-BOTHOBOH Tyanu3m

103 Judpakmus 3JIeKTPOHOB Ha KPUCTAIIaX
Crenuduka u3mMepeHuii B MUKpOMHUDE.

104 COOTHOILICHHS HEOTPeAeIEHHOCTEN
['eitzendepra

105 Pemenue rpaduueckux 3amaq

106 Pemenue pacuéTHbIX 33124
Kontponbnas padota o remam: "OCHOBBI

107 CTO", "KopnyckyJIsspHO-BOJTHOBOM
nyanuzm"

108 OMnBITH IO MCCIIETIOBAHUIO CTPOCHUS aTOMA.
[TmanerapHast Mmozenb atroma Pesepdopaa

109 IToctynarel bopa

110 Bunget ciektpoB. CiekTp ypoBHEH dHEpTUn
aToMa BojIopoja

111 CrioHTaHHOE U BBIHYXK/ICHHOE M3JTyUYeHHUE
cBeTa

112 Jlazep
Hyxnonnas monens sigpa ['eiizenbepra-

113 MBaHeHKo. 3apsii 1 MacCOBOE YHCIIO sJIpa.

H3otonsl. PagnoakTHBHOCTE




114

3aKOH paJlMOaKTUBHOIrO pacnaga. CBoiicTBa
MOHU3UPYIOUIETO U3llyueHus. Brnusnue
PaANOAKTUBHOCTHU HA KUBBIE OPTraHU3MBI.
Hozumerpus

115

DHeprus CBsI3M HYKJIOHOB B siipe. SlaepHbie
cuibl. Jledext Macco siapa. SnepHbie
peaxuuu. SnepHsie peakTopsl. [IpoGiiemsr
YIPABJIIEMOT0 TEPMOSIICPHOTO CHHTE3A.
DKOJIOTHYECKHE aCTICKThI Pa3BUTHUS SIICPHON
YHEPreTUKU

116

Mertoabl perucTpalyy U UCCIeI0BAHMS
AJIeMEHTapHbBIX YyacTull. DyHaaMeHTaIbHbIC
B3aUMO/JIEUCTBUS. bapuoHbl, ME30HBI U
nentoHbl. [IpeacraBnenne o CtangapTHON
Mozenu. KBapk-TiitoOHHAst MOJIENb aJIpOHOB

117

®usuka 3a npeaenamu CtanaapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EauncTBo (u3nyeckoil kKapTHHbI
Mupa

118

OTalbl Ppa3sBUTHA ACTPOHOMUMU. 3HaueHUe
ACTPOHOMHHU

119

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS PUPOJIBI KOCMUYECKHX
00BEKTOB. MeTO/IbI aCTPOHOMHUYECKUX
HCCIICIOBaHU M

120

COBpeMeHHI)Ie OIITHYECKHUE TCIICCKOIIBI,
panuoTeNnecKonbl, BHEaTMoc(hepHas
ACTPOHOMHS




121

Bun 3Bé3gHoro Heba. Co3Be3us, spKue
3BE31bl, IUTAHETHI, X BUAUMOE JIBUYKEHUE

122

Comnneuynas cucrema. Connune. ConHeynas
aKTHUBHOCTh. MicTounuk sHeprun ConHIa u
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Junarpamma "cnekTpajibHbIN Ki1acc —
CBETUMOCTB"

124

3B€3[[I)I TIIaBHOH IIOCIICA0BATCIIbHOCTU

125

Bnytpennee crpoenue 38€31. COBpeMEeHHbBIE
MIPEJCTABJICHUS O TPOUCXOXKICHUHN U
sposronun CoJiHIa ¥ 3BE31. DTaIlbl >KU3HU
3BE3/

126

Muneunsiii [1yte — Hama ["anaktuka. Tumsl
rajakTuk. YEpHbIE BIPHI B pax raJIAKTUK

127

Bcenennas. Pacuupenue Beenennoit. 3akon
Xab6mna. Teopus bonbiioro B3peiBa.
PennkroBoe uzinydeHue

128

MacmrabHast ctpykTypa BeeneHHoil.
MeraranakTuka

129

Hepeménnasie mpoOaemMbl aCTPOHOMUH

130

Pu3NYeCKUi IPAKTUKYM I10 TEME
"UccmeqoBaHue MarHUTHOTO ITOJIST
MMOCTOSTHHBIX MarHUTOB" MIIH
"UccnemoBanue CBOMCTB
deppomarneTukoB" win "VccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"




131

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepenue cunsl Amnepa” nwin "HU3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHre MarHuTHON HHAYKIIUN
Ha OCHOBE U3MepeHus CUiibl AMiiepa"

132

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
AJIEKTPOMArHUTHOW MHAYKIMU" WK
"Onpenenenyre MHIAYKIUNA BUXPEBOTO
MAarHuTHOTO I10Jisg"

133

Pu3n4ecKuil IPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKITUN"
namn "COopKa MOJIeTTH JIEKTPOMarHuTHOTO
reHeparopa"

134

Pu3NYeCcKuil NPAKTUKYM I10 TEME
"Nzmepenue neprojia CBOOOHBIX
KOJIEOaHUH HUTSHOTO U PY>KUHHOTO
MasiTHUKOB"

135

Pu3N4eCKU IPAKTUKYM I10 TEME
"TIpeoOpa3oBaHue SHEPTUU B IPYKMHHOM
MasiTHUKe"

136

Pu3NYEeCKU IPAKTUKYM I10 TEME
"HccnenoBanure nMepeMeHHOr0 TOKa 4epe3
IIOCJIEI0OBATEILHO COCIUHEHHBIE
KOHJEHCATOp, KaTyLIKy U pe3ucTop’ win
"HccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIM IEPEMEHHOTO TOKa"

137

DuU3NYECKU TPAKTUKYM 10 TEME




"N3y4yeHue napaMeTpoB 3ByKOBOM BOJIHBI"

138

Pu3N4EeCKU IPAKTUKYM I10 TEME
"M3Mepenne nokazaresns npeaoMiIeHUs
crexna" win "llonydyenune nzodpaxeHus B
CUCTEME U3 IIJIOCKOI0 3epKajia v JTUH3bI"

139

DuU3nYeCKu MPAKTUKYM M0 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUs OT BellecTBa (Ha MpuMepe
Kuakux auH3)" uinu "M3Mmepenue
(OKYCHOTO PACCTOSIHHS PACCEUBAIOIINX
uH3"

140

DuU3nYeCKU NPAKTUKYM I10 TEME
"Habmonenue mudpakiinu, UHTepPepeHITnn
U noJisipu3anuu ceera'

141

Pu3N4EeCKU IPAKTUKYM I10 TEME
"OnpeneneHye UMITyJIbCa U DHEPTUH
PENATUBUCTCKUX yacTull (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YaCTHIl B MATHUTHOM
nosie)"

142

Pu3N4eCKu IPAKTUKYM I10 TEME
"N3mepenue noctosHHo# lnanka Ha
OCHOBe uccienoBanus porodddexra” umu
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOANO OT HaIpsKEHU "

143

Pu3nYeCcKUil IPAKTUKYM I10 TEME
"HccnenoBanue CrieKTpa pa3peKeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
nocTostHHOM Punbepra”




144

DuU3nYECKU MPAKTUKYM MO TEME
"HccnenoBanue paaroakTUBHOTO (oHA ¢
UCIIOJIb30BAaHUEM JI03UMETpa" Hin
"N3yueHune moraomeHus 6eTa-4yacTuil
amomMuHuem"

145

DuU3nYeCKUil MPaKTUKYM 10 TEME
"Habntonenus 38311010 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUN JUIS
orpezeneHus OJ0KEeHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBepHOro MoNyIIapus U sipKue
3B&31b1" unu "HabmroieHust B TeIeCKOI
JIyHbI, IUIaHET, TYMAHHOCTEN U 3BE3THBIX
CKOTLJIEHU#"

146

O06o0011eHMe U cucTeMaTH3alus 3HaHUH.
Ponp ¢u3uku 1 acTpoHOMHHU B
HKOHOMHYECKOM, TEXHOIOTMYECKOH,
COLIMAJILHOM M 3THYECKOl chepax
JeSITEIbBHOCTH YeJIOBEKa

147

0O00011eHne 1 cucTeMaTH3alMs 3HAHUNA.
Posb u MecTO pU3MKH U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHUHE MUpPA

148

O0001IeHNEe U cUCTEMATH3AIlNs 3HAHMIA.
Posb ¢pusndeckoit Teopun B HOpMUPOBAHUU
npeCcTaBiICHUN 0 (PU3NIECKOI KapTHHE
MUpa, MECTO (U3NIECKON KapTUHBI MHpaA B
00I1IeM psi;Ty COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX [IPEJCTaBICHUN O IPUPOIE




149 0O0001EeHrE U cucTeMaTh3alus 3HAaHUH 110
teme "Kunematuka"

150 0O0001eHME U cucTeEMaTH3alUs 3HAHUH 110
teme "Kunematuka"

O00011IeHNE U CUCTEMATH3ALMS 3HAHUH 110

151 n n
teme "JluHamMuka

O00011IeHNE U CHUCTEMATH3aLUA 3HAHUH 110

152
teme "Cratuka TBEpaoro teia'"

0O0001eHME U cUCTEMAaTH3alUs 3HAHUM 110

153 n n
TeMe "3aKOHEBI COXpAaHCHUA B MCXAHHUKEC

O06o00mIeHrne U cucTeMaTH3aIMsl 3HAHUH 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O00011IeHNE U CHUCTEMATH3aLUA 3HAHUH 110
155 teme "Tepmoaunamuka. TemoBbie
MAaInuHb!"

O00011eHne 1 cucTeMaTU3aIMs 3HAHUH 10
156 TeMe "ArperaTHble COCTOSIHHSI BELIECTBA.
®a3o0BbIe IEpexo/bl"

157 O00011IeHNE U CHUCTEMATH3aLUA 3HAHUH 110

TeMe "OnekTpudeckoe nose"

158 O0001eHne 1 cucTeMaTH3aIusa 3HaHUH 110

teMe "l10CTOSHHBIN JIEKTPUYECKUI TOK"

O0001eHne 1 cucTeMaTH3alus 3HaHHH 110

159 " "
Teme "Toku B Pa3IMYHBIX Cpeaax

O0001EeHre U cucTeMaTh3alus 3HaHU! 110
Teme "MaruurtHoe moJe"

160




161

PesepBHbIil ypok. O0001ICHHE 1
cHCTEMAaTH3aIMs 3HAaHUH 110 TeEME
"DneKTpoMarHuTHas UHIYKIUS"

162

PesepBHeiit ypok. O600ICHHE U
CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanndeckue koneoanus"

163

PesepBublit ypok. O60011eHuE U
cUCTeMaTH3aIlHs 3HAHUH 110 TeME
"DeKTpoMarHuTHbIE Kojaebanus"

164

PesepBHblii ypok. O60011eHNE U
CHCTEMaTHU3aLMs 3HAHUH 110 TEME
"MexaHU4YECKHE U DJICKTPOMarHUTHBIC
BOJIHBI"

165

PesepBHbIit ypok. O600111€HNE U
cucTeMarusanus 3HaHui o reMme "Onruka"

166

Peseprubiit ypok. O600111eHIE U
cucreMatu3anus 3Hadguii mo reMe "OCHOBEI
CTO"

167

Peseprubiit ypok. O60011eHUE U
cucTeMaTH3alys 3HaHU| 1o TeMe
"KopnyckyJIsipHO-BOJIHOBOW Ayainu3M"

168

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHui 1Mo Teme "dusnka
aroma"

169

PesepBHslit ypok. O6001ICHHE U
cucTeMatusanus 3Hagui o teMe "dusuka
ATOMHOTO SIApa U JI€MEHTapHbIX YyacTul'"

170

PeseprHbIil ypok. O60061IeHNE 1




cUcTeMaTu3alus 3HaHUM 110 TeMe
"DneMeHThl acTpouzuku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IUIAA YYEHUKA

» dmsuka, 11 kimace/ KacesinoB B.A., O0mecTBO ¢ OrpaHUYeHHOM
0TBeTCTBEHHOCTHIO «/[[PODA»; AkiimonepHoe ob1ectBo «3naTenscTBo
«IIpocsemienne»

» dusuka, 10 kinace/ KacesinoB B.A., O0111eCTBO ¢ OTpaHUYE€HHOM
OTBETCTBEHHOCTHIO «/IPODA»; AxuronepHoe o01iecTBo «M31aTenbecTBo

«IIpocBenieHue»

METOAUYECKHUE MATEPUAJIBI IJ151 YUUTEJIA
®uszuka. YrayoneHnsiii ypoBenb. 10—11 kmaccel | pabodasi mporpaMma K

muaun YMK B. A. KacesinoBa: yueOHO-MeTommueckoe nocodue / B. A.
Kacesnos, U. I'. BmacoBa. —M. : JIpoda

2 ®uzuka. 10 k. YrnyoneHnusii ypoBeHs : yueOHuk / B.A. KacbsHoB. — 5-¢
u3., crepeoturl. — M. : JIpoda

3 ®uzuka. 11 k1. YrnyOnenHnslil ypoBeHs : yueonuk / B.A. KacbsHoB. — 5-¢

u3a., crepeorurr. — M. :[Ipoda

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET

1 http://nsportal.ru - connanabHast ceTh paOOTHUKOB 00Opa30BaHMSL.

2 http://markx.narod.ru/pic/ - ¢pusuka B mKose.

3 http://festival.1september.ru/articles/ - pectuBans nmenarornueckux uaeH


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

«OTKPBITBIA YPOK».

4 http://lwww.fizika.ru/ - caiit qius yuntenei GU3MKU M UX YICHHKOB.
5 http://www.physics.ru/ - Mmatepuaisl 1o Gpu3HKe.

6 www . ege .edu.ru - uagopmarrionsii mopran EI'D.

7 http :// school - collection . edu . ru/ - equnas komnekius [{OPos


http://www.fizika.ru/
http://www.physics.ru/

