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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3nkKe Ha YpOBHE CpeAHEro obuiero oopa3zoBaHus pa3zpaboTaHa Ha
OCHOBE IOJIOXKEHUH U TpeOOBAHMI K pe3ysibTaTaM OCBOECHHS OCHOBHOW 0Opa3oBaTeIbHOU
nporpaMmsbl, nipeactaBieHHbIX B PI'OC COO, a taxke ¢ yuérom QeaepaibHOM padoucit
nporpammel BocniuTanust 1 Konunenuuu npenojgaBanus yuyeoHoro mpenmera «Pusnkay B
oOpa3oBarenbHBIX oOpraHu3anusx Poccuiickoit deneparuu, pearu3yroUdX OCHOBHBIE
o0pa3oBaTeIbHbIE IPOrPAMMBI.

[Iporpamma 1o (¢u3uke omnpenenaser o00s3aTeNbHOE MPEAMETHOE COAEpKaHHE,
yCTaHABIMBAET PEKOMEHAYEMYIO TIOCIEIOBATEIbHOCTh U3YUEHUS TEM U Pa3/IeioB y4eOHOT0
npeaMera ¢ y4€TOM MEXIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTMKU y4eOHOTO
nporecca, BO3PAaCTHBIX ocoOeHHocTel oOyuaromuxcsa. I[Iporpamma mno ¢usuke gaér
NpEICTaBICHUE O LENAX, COAepXaHuM, oOmell cTpaTeruu OOy4YeHHs, BOCHUTAHHUS U
pa3BUTHsA OOYYalOIUXCA CpeAcTBaMHU ydeOHoro mnpeamera «Pu3uka» Ha yriyoJIEHHOM
YPOBHE.

Nzyuenune kypca ¢u3uku yriayOiaEHHOrO YpOBHS TO3BOJISIET peain30BaTh 3ajadu
npoeCCUOHATIBHON OpPUEHTALMM, HAMpaBICHO HA CO3/aHHUE YCJIOBHUM IS TPOSBICHUS
CBOMX MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN KaXKIbIM O0YyUYarOIIUMCS, KOTOpPbIE
HEOOXOIUMBbI ISl TPOAOJDKEHHs] 00pa30BaHUS B OpraHu3alMsIX NpodeccuoHaIbHOro
00pa30BaHMsI 10 PA3INYHBIM (PUZUKO-TEXHUYECKUM U MHKEHEPHBIM CHEIMATbHOCTSM.

B nporpamme no ¢u3uke onpenensiorces IIaHupyeMble pe3ysibTaThl OCBOCHUS Kypca
Gu3MKKM Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHole (Ha yriyOnéHHoMm ypoBHe). HaydHo-meromomornueckoid OCHOBOM st
pa3paboTku TpeOOBaHUN K JIMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM
0o0y4Jaromuxcs, OCBOMBIIMX IporpamMmy 0O (U3MKE Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus HA YIiyOJEHHOM ypOBHE, SIBJISIETCS CUCTEMHO-AEATENbHOCTHBINA MOIXO/I.

ITporpamma 1o (pu3HKe BKIKOYAET:

IUTaHUPYEMbIE Pe3yJIbTaThl OCBOCHHSI Kypca (PU3UKU Ha YrIyOJIEHHOM YPOBHE, B TOM
qrcIie MPEAMETHBIE Pe3yIbTaThl IO TOAaM 00YUYCHHUS,

coJiepkanue yueOHoro npeamera «Pu3nka» no rogaMm o0y4eHus.

[Tporpamma no ¢u3uke UMEET MPUMEPHBIN XapaKkTep U MOXKET ObITh HMCIIOJIb30BAHA
YUUTENIAMH (PU3UKHU JJIs1 COCTABIEHUS CBOUX pabOYMX MPOrpaMMm.

[Iporpamma 1o (uU3MKE HE CKOBBIBAET TBOPYECKYI0 HMHHIIMATUBY YUHMTENEH U
NPEIOCTaBISET BO3MOXKHOCTH JIA pealU3alyy Pa3IMYHbIX METOAMYECKUX MOIXOJ0B K
NPENoaBaHuI0 (PU3UKHU Ha YriyOJEHHOM YpOBHE IPH YCIOBUM COXPAHEHHUs 00s3aTeIbHOU
YacTH COAEpKaHMs Kypca.

®du3uka Kak Hayka o HaubOosee oOlIMX 3aKOHaX MPUPOJbI, BBICTyNas B KaueCTBE
y4eOHOro MpeAMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHHH 00
okpyxatoteM mupe. [IKompHbIN Kype GU3NKU — CUCTEMOOOPA3YIONINI IS €CTEeCTBEHHO-
HAy4YHBIX Y4YEOHBIX TPEIMETOB, IOCKOJIbKY (HU3UUYECKHEe 3aKOHBI JIeKAaT B OCHOBE



NPOLIECCOB U SIBJICHUM, M3y4aeMbIX XHUMHUEW, Ouonorueit, ¢uzmueckoil reorpadueil u
acTpoHomueil. Mcronb3oBaHue U aKTUBHOE MPUMEHEHHE (DU3NYECKUX 3HAHUHN OIPEAEIIUIIO0
XapakTep W OypHOE pa3BUTHE pPa3HOOOPA3HBIX TEXHOJIOTUH B cdepe DHEPreTHKH,
TPaHCIIOPTa, OCBOEHUS KOCMOCA, IIOJIYY€HHs] HOBBIX MAaTE€pHAJOB C 3aJaHHBIMU
cBolicTBamMu. M3ydyenue ¢u3uMKu BHOCUT OCHOBHOM BKJIaJ B (POPMUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa O0ydYaromierocsi, B GOpMUpOBaHUE YMEHUN MPUMEHSATh HAy4YHBIN
METOJ TO3HAHMUSI TIPU BHITIOJIHEHUU UMHU YUEOHBIX UCCIIETOBAHUIA.

B ocHOBYy kypca ¢u3MKKH Ha YpOBHE CpPEIHEr0o 00IIero oOpa3oBaHUS TOJOXKEH P
uzieil, KOTOpble MOXKHO paccCMaTpHUBaTh KaK MPUHIIUIIBI €r0 MOCTPOECHUSI.

Hoea wuenocmnocmu. B COOTBETCTBUM € HEH KypC SBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3/enoB (M3HUKHU, BKIIOYAET KaK BOIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3UKHU.

Hoea cenepanuzayuu. B coOTBETCTBUU C HEW MaTepuasl Kypca (pU3MKU 0O0beIUHEH
BOKpYT (hu3mveckux teopuil. Beaymum B Kypce siBisierca popMupoBaHUE MpeCTaBICHUN
O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U IMOJIE.

Hoea cymanumapuzayuu. EE peanmsanus NOpeAnoNaracéT  HUCHOJb30BaHUE
I'YMaHUTApHOTO MOTeHIMaNa (U3NYECKON HAYyKU, OCMBICIICHHE CBS3M Pa3BUTHUS (DU3UKH C
pa3BUTHEM  OOIIECTBAa, a Takke C MHPOBO33PEHUECKHUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU MTPOOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc Qusvku yriayOoi€HHOTO ypOBHS
MPEANOoIaraeT 3HAKOMCTBO C IIUPOKHUM KPYIrOM TEXHMYECKUX M TEXHOJIOTMYECKHUX
IIPUJIOKEHUM H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOM paccMarpuBaroTCs Ha ypOBHE
o0LIMX MPEACTaBICHUI U COBPEMEHHbBIE TEXHUYECKHE YCTPOKWCTBA, U TEXHOJIOT UH.

Hoea 3konozuzayuu peanu3yercs MOCPEICTBOM BBEIACHHUS DJIEMEHTOB COAEPKAHMS,
NOCBSIIIEHHBIX OKOJOTMYECKUM TMPOOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C
pPa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakKe OOCYXIEHHUS NpoOJIeM palmOHAIBHOTO
IPUPOAOIIONB30BAHUS U SKOJIOTHYECKON O€30MacCHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (U3UKE JTODKHO OBITh TOCTPOEHO Ha
OPUHIMIIAX CHUCTEMHO-IESTEIbHOCTHOrO moaxona. Jns ¢u3uku peanuzanus 3THX
OPUHIMUIOB Oa3supyercs Ha HCIOIb30BAHUH CAMOCTOSITENBHOIO 3KCIEPUMEHTA Kak
MOCTOSIHHO JIEHCTBYIOMIEro (pakTopa yueOHoro npoiecca. Jis yriny0aéHHOro ypoBHs — 3TO
CHUCTEMAa CaAMOCTOSITEIBHOI'O YYEHWYECKOI0 3KCHEPUMEHTA, BKIIOYAIOMIETO (DPOHTAIIbHbBIE
YUYEHUUYECKHE OIBITHI MTPU U3YYEHUH HOBOI'O MaTepuaa, JabopaTopHble paboThl U padOThI
npakTukyma. [Ipu ’TOM BO3MOXHBI JIBa criocoba peanu3aunu (pu3ndeckoro npaktukyma. B
NEPBOM Ciydyae NpPakTUKyM mpoBojautca aubo B koHue 10 m 11 kiaccos, nmubo mocie
NEpPBOr0 M BTOPOrO MOJYTrOAMA B KaXJIOM M3 3THUX KiaccoB. BTopoil cmocod — 3To
UHTErpanys padoT MpakTUKyMa B CUCTEMY JIa0OpaTOPHBIX PabOT, KOTOpPhIE MPOBOJSATCS B
nporecce u3ydeHus pasuena (tembl). [Ipu sTom mox paboramu mpakTUKyMa TTOHMMAETCS



CaMOCTOSITENTFHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOAMTCA MO PYKOBOJICTBY CBEPHYTOTO,
00001EHHOTO0 BUIa 6€3 MOIIaroBoi HHCTPYKITUH.

B mporpamme mo ¢uszmke cucteMa YYEHHYECKOTO JKCIEPUMEHTA, J1a0OpaTOPHBIX
paboT 1 MPaKTUKyMa TPEICTaBlIeHa SIMHBIM TIepedyHeM. BpIOOp TeMaTHKu Il STUX BUIOB
YYCHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS YydYaCTHUKAaMHU 00pa3oBaTEIIbHOTO
mpoliecca UCXo/s U3 OCOOCHHOCTEH MOYPOYHOTO TUTAHMPOBAHUSA U OCHAIICHHS KaOWHETa
¢busuku. [lpu 3ToM obecrmieunBaeTcsi OBIAJeHUE OOYYAIONIMMHCS YMEHUSMH TMPOBOIHTH
IpsIMbIE ¥ KOCBEHHBIC M3MEPEHMsI, UCCIACAOBAHMS 3aBUCUMOCTEH (PU3MUECKHX BEITUYUH U
MIOCTAHOBKY OITBITOB ITO TIPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHWE yIENseTCsl PEIICHUIO PAcu€THBIX M KayeCTBEHHBIX 3aaad. [lpum
ATOM TSl PACUETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/1aud C SIBHO 3aJaHHOW M HESIBHO
3aJIaHHON (PU3MYECKOW MOJCIBbIO, TIO3BOJIIONINE TPUMEHSTh H3YYCHHBIC 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiera Kypca, Tak U HHTerpupys NpUMEHEHHE 3HaHUN U3
pa3HbIX pasnenoB. [ KadecTBEHHBIX 3a/lad NPUOPUTETOM SBISIIOTCS 3aJaHUsl Ha
O00BSCHEHHE/TIPECKA3aHuEe TPOTEKaHWs (PU3NYECKUX SBJIEHUH W TMPOIECCOB B
OKpY’Karollen *Ku3HHU, TpeOyrolue BpiOOpa GU3NUECKON MOAEIH JIJIsi CUTYyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu PI'OC COO k wmaTepuanbHO-TEXHHUUYECKOMY
o0OecrieyeHn0 y4eOHOro mpouecca Kypc (u3uMku yriayOn€HHOro YpPOBHS Ha YPOBHE
CpemHero oomero o0pa3oBaHus JOKEH H3ydaThCsl B YCIOBUSAX MPEAMETHOro kabunera. B
kabuHeTe (QU3NKKM JODKHO OBITH HEoO0XOoauMoe JabopaTopHoe O00O0pyAOBaHUE IS
BBHITIOJTHEHHUSI YKA3aHHBIX B MpPOrpaMMe Mo (PU3uKe YyYEeHHMUECKHX OIMBITOB, JIAOOPATOPHBIX
paboT u paboT MpakTUKyMa, a TAKXKe IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMoHCTpanMoHHOE 000pyaOBaHUE (OPMHUPYETCS B COOTBETCTBHHM C IPUHITAIIOM
MUHUMAJIBHON JOCTATOYHOCTH U 00ECIIEUMBAET MOCTAHOBKY MEPEUUCICHHBIX B MIpOrpamMme
no ¢GU3NKe KIIOYEBBIX JIEMOHCTpAIM JUIsl HWCCIENOBAHMUS HW3YYaeMbIX SBJICHHN U
MIPOIIECCOB, YMIUPHUUECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHU.

JlaGopaTopHoe 00Opya0oBaHUE [JIsl YYEHHUECKHX MPAKTHUECKUX paboT GopMHUpYyeTCs
B BHJI€ TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére OJHOro0 KOMIUIEKTa Ha
IBYX OOydaromuxcs. TeMaTndeckre KOMIUIEKTHI JJabopaTOpHOTrO O0OpPYMIOBAHMS JTOJKHBI
OBITH MIOCTPOCHBI Ha KOMIUICKCHOM HCITOJIb30BAaHWN aHAJIOTOBBIX U MU POBBIX TPUOOPOB, a
TaK)Ke€ KOMITbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE TU(POBBIX J1abOpaTopuil.

OCHOBHBIMHU LIENIAIMU U3y4eHHUS (PU3UKH B 00IIeM 00pa30BaHUU SIBIISIOTCS:

dbopMupoBaHWE HWHTEpECa W CTPEMIICHHS OOYYaronuXcsi K HAy9HOMY H3y4YEHHUIO
MPUPOBI, PA3BUTHE WX UHTEIIEKTYATbHBIX U TBOPYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUA O HAyYHOM METOJe TO03HaHud | (OPMHUPOBAHHUE
MCCJIEIOBATEIHCKOT'0 OTHOIIICHUS K OKPY KAIOIITUM SIBIICHUSIM;

dbopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3yUEHUSI OCHOB CTPOCHUS
MaTepuu U (PyHIaMeHTaIbHbBIX 3aKOHOB (DM3UKH;



dbopMHUpOBaHUE YMEHHUI OOBICHATH SIBICHUSI C UCIOJIb30BAHUEM (PU3NYECKUX 3HAHUN
U Hay4YHBIX JJOKA3aTeNbCTB;

dbopMUpoBaHUE TPEICTABICHUNA O PONU (PU3HMKHU JJIs1 Pa3BUTHS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEACTABICHUA O BO3MOXHBIX cdepax Oyayuieid npodeccroHaaIbHON
JeSITEIbHOCTH, CBSI3aHHBIX C (U3HUKOMW, MOATOTOBKA K JajibHEHIIEMY OOYYEHHIO B 3TOM
HaIPaBJICHUH.

JlocTrkeHne TUX 1enei 00ecrneynBaeTcs peuieHueM CIeyomuX 3a1ad B Mporecce
U3y4eHusl Kypca GU3UKHU Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus:

NpUOOPETEHHE CUCTEMbI 3HaHMM 00 00IMMX (HU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUAX, BKJIIOYAS MEXAHHWKY, MOJICKYJSPHYIO (PU3HUKY, DJICKTPOAMHAMHUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHThI aCTPOPUUKHU;

dbopMHUpOBaHME YMEHUW TMPUMEHATh TEOPETUUYECKUE 3HaHUS JUIsl OOBSCHEHUS
dbuznueckux SBIEGHUH B TPUPOAEC M JUIsl TPUHATAA MPAKTUYECKUX pEUIeHUN B
IIOBCEAHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB pEIIECHUS pa3IMYHbIX 337a4 C SBHO 33JaHHOW (PU3NYECKOU
MOJIENIBIO, 3a/1ay, MOJPa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHHe (PU3NYECKON MOJeNH,
aJIeKBaTHOM YCIIOBUSIM 3a/1a4l, B TOM YHKCIIE 3a/1a4 MH)KEHEPHOI'0 XapaKTepa;

NOHMMaHuE (PU3NYECKMX OCHOB M MPUHILMIIOB JEHUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSATENLHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
HKCIEPUMEHTOB, aHallM3a U HMHTEpIpeTauuy MHPOpMALUH, ONpENeiIeHHs TOCTOBEPHOCTU
NOJIyYEHHOI'O PE3YJIbTATA;

CO3JIaHUE YCIIOBUU JJISl Pa3BUTHUSL YMEHUN MIPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUYECKOU
NEeSITENbHOCTH;

pa3BuUTHE HHTEpeca K cdepaM NpodecCHOHATBHOM JESTENbHOCTH, CBS3aHHOM C
bu3nKO.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHbIH ypOBEHb H3yUEHHUS
yueOHoro npeamera «Pu3MKa» Ha YpOBHE CpPEAHEro oO0IIero odpa3oBaHUs BBIOMpaeTCs
O0y4alolMMUCs, IUIAHUPYIOUIMMH TMPOJOIDKEHHE O0pa30BaHUsA M0 CIEHHUAIBHOCTAM
(U3UKO-TEXHUYECKOTO TPOQuIs.

Ha wusyuenue ¢usuku (yrinyOnéHHBIH YypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obpazoBanus orBoautcs 340 yacoB: B 10 kimacce — 170 gacoB (5 yacoB B Henmento), B 11
kiacce — 170 gacoB (5 4acoB B HENEINIO).

[Ipennaraemslii B mporpaMMe no (pU3MKe NepeueHb Ja0OPATOPHBIX U MPAKTUUECKUX
paboT sBIAETCS PEKOMEHJIOBAHHBIM, YYUTENb JIeJaeT BbIOOP MpOBeAeHUs J1abopaTOpPHBIX
paboT U OMBITOB C Y4ETOM MHAUBUAYAIBHBIX OCOOEHHOCTEHN 00yUYarommnXCs.



COAEPKAHUE OBYYEHUASA
10 KITIACC

Paznen 1. Hayunbiit MeTO IO3HAHUS NPUPOABI.

®duznka — QyHIaMeHTalbHasg Hayka o mnpupoje. HayuHwlii MeToa Mo3HaHus U
METO/Ibl UCCIIEIOBaHUS (PU3NUECKUX SBJICHUI.

OKCIIEpUMEHT W Teopusi B IIpoliecce IMo3HaHus mnpupoasl. HaOmrogenue wu
HKCIIEPUMEHT B (pU3UKe.

CnocoObl  u3MepeHus: (PU3UUECKUX BEJIWYMH (AHAJIOTOBbIE U IU(pOBBIE
U3MEpUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemrnocTu n3MepeHnit PU3NIECKNX BeTHUMH (a0COMIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (GU3HYECKUX SIBJICHUM W TpolLeccoB (MarepualbHas TOYKa,
abCOMIOTHO TBEPAOE TEJO0, HWealNbHAsl KUIAKOCTh, WUICAIbHBINA a3, TOUEUHBIN 3apsin).
I'unore3a. @usnyecknii 3aK0H, TPAaHULBI €r0 TPUMEHUMOCTH. PU3NUECKast TEOPUSL.

Ponb u MecTo ¢pu3uku B HGOpMUPOBAHUH COBPEMEHHON HayYHOW KapTHUHBI MHpPA, B
MPAKTUYECKOMN 1ESITEeIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepeHne cuibl TOKAa U HANPSKEHHS B LENHA MOCTOSHHOI'O TOKa IPH MOMOIIH
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1uppoBoil saboparopueil mo ¢usuke. [Ipumepsl u3MepeHus
(buU3HYEeCKUX BEIMYUH TIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

MexaHnnueckoe naBukeHHE. (OTHOCHUTENIBHOCTh MEXAHUYECKOTO  JBHKCHHS.
Cucrema oTcuéra.

[Ipsimast n oOpaTHas 3a/1a4yu MEXaHHUKHU.

Panuyc-BexkTop MaTepHaibHON TOYKH, €ro MPOEKIMHA Ha OCH CUCTEMBI KOOPMHAT.
Tpaexropus.

ITepemernienne, CKOpOCTb (CpelHsiE CKOPOCTh, MIHOBEHHAss CKOpPOCTb) U
YCKOpPEHHE MaTepUaIbHOM TOYKH, KX MPOEKIMU HA OCH CHUCTEMbl KOOpJMHAT.
CiioxeHue nepeMereHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE IMPSAMOJIHUHENHOE JBM)KEHUE. 3aBUCHUMOCTD
KOOpPJMHAT, CKOPOCTH, YCKOPEHHSI M IIyTH MaTE€pUAJIbHOW TOYKM OT BPEMEHHM MU HX
rpadukmu.

CBoOogHoe TmajneHue. YCKOpEeHHE CBOOOJHOrO TajeHus. JIBWKeHue Tena,
OpOIIEHHOr0 TOJl YIVIOM K TOPHU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU H
YCKOPEHUSI MaTepUalbHON TOYKU OT BPEMEHH U UX TpapuKu.

KpuBonuuennoe nBuxeHune. JIBKEHHE MAaTEpUAIbHOM TOYKH MO OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpeMurensHoe



(HOpManibHOE), KacaTenbHOE (TAaHT€HIMAIbHOE) M TOJIHOE YCKOPEHHE MaTepUaIbHOM
TOYKH.

TexHudeckne yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: CIIUIOMETP, ABUKECHUE
CHapsI10B, LIEMHbIE, IIECTEPEHYATHIE U PEMEHHBIE NIEpEIaui, CKOPOCTHBIE JTU(THI.

Hemoncmpauuu.

Mopgenp cucTeMbl OTCYETA, WUIIOCTpPAUMs KUHEMAaTHUYECKUX XapaKTEPUCTUK
JBUKCHHSL.

CnocoOBbI UcCIEI0BAaHUS IBUKEHUH.

Nnmroctpanys npeneabHOro nepexoia U n3MepeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHue NBMKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGntonenne naBwxeHusl Tena, OpPOLIEHHOrO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hanpapnenue CKOpocTH IpU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTeH, TPACKTOPUNA, CKOPOCTEW ABUKEHUA OJHOTO M TOrO XK€ TEla B
Pa3HBIX CHUCTEMAaX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydyeHne HEPaBHOMEPHOIO [JBWKEHHUS C LEJIbI0 ONPEIEICHUs MIHOBEHHOMU
CKOPOCTH.

N3MepeHne yckopeHus MpU NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM IBM)KEHUU IO
HaKJIOHHOU IUIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHHU NP PABHOYCKOPEHHOM JIBHKEHUU.

N3mepenne yckopeHus cBOOOAHOroO mNaaeHUs (PEeKOMEHJOBAHO HMCHOJIb30BAHUE
1dpoBoii 1abopaTopun).

N3ydeHue nBUXKEHUS Tena, OPOLIEHHOTO TOpU30HTaIbHO. [IpoBepka rUMmoTe3bl O
IIPSAMOM NPONOPLMOHAIBHON 3aBUCHMOCTH MEXAY NAIBHOCTBIO IOJETA U HAYAIBHOU
CKOPOCTBIO TEJa.

N3yueHne IBUKEHUA TeJla [0 OKPY>KHOCTH C OCTOSHHOM MO MOZYJIFO CKOPOCTBIO.

HccnenoBannue 3aBUCUMOCTH MTepUo1a 00OpalieHs KOHHYECKOr0 MasiTHUKA OT €ro
IIapaMeTpOB.

Tema 2. /lunamuxa.

IlepBbrii 3akoH Hprorona. HWHepumanbHbie cucTeMbl oTcuéra. [IpuHiun
otHocuTenbHOCcTH [anunes. HeunHepumanpHble cHCTEMBI OTCU€Ta (OHpEIEIEHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyuHImMn cynepno3uuuy CUil.

Bropoii 3akoH HproTOHA 1151 MaTepuanbHON TOYKH.

Tperuii 3ak0H HproTOHA 11711 MaT€pUAIIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJIECHTHOCTHh T'PABUTALMOHHOM M WHEPTHOMN
MaccCBhl.



Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOIO MajeHUs OT BBICOTHI HAJl
MOBEPXHOCTHIO TUTAHETHI M OT Teorpaduyeckoi mupoThl. JIBukeHne HeOECHBIX Tel U
ux cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocmuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, ABHKYIIETocs ¢ YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TPEHHUS! CKOJIbKEHUSI U CUJIA TPEHUS TMOKOS.
Koaddumment tpenus. Cuna CONpOTUBICHHS] TIPU JIBXKEHHH Tella B JKUJIKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBLHOTO JIBUKEHUSI.

Hasnenue. ['mapocrarnueckoe gasienue. Cuna Apxumena.

TexHudyeckre yCTpOWCTBA W TEXHOJOTMYECKHE TMPOIECCHI:  MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpauyuu.

HaOntonenvie nBUKEHUS Tel B WHEPIUAIBHBIX M HEHMHEPIUAIbHBIX CHCTEMax
OTCYETA.

[IpyHUIKT OTHOCUTENBHOCTH.

Kauenune nByx HMIMHIPOB WIH IIAPOB Pa3HOU MACChl C OJJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIMATIBLHON CUCTEMbI OTCUETA.

CpaBHEHME PABHOJEUCTBYIOLIECH MPUIIOKEHHBIX K TEIy CUJ C MPOU3BEACHUEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPLUAIbHOW CUCTEME OTCUETA.

PaBeHCTBO cuJjl, BOBHUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenne macce no B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOABEME U MAJICHHUH.

[lenTpoOeKHbIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIBKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenne paBHONEWUCTBYIONMICH CWJI TIPH JABMKEHUU Opycka IO HAaKJIOHHOMN
IJIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3ABUCUMOCTH BPEMEHHU JIBUKEHUSI OpycKa 10 HaKJIOHHOM
IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAacChl.

UccnenoBanre 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HUKAIONIMX B MPYXKUHE U
pe3HOBOM 00pasiie, OT ux AehopMaluu.

N3yueHne IBWKEHUS CUCTEMbI TEN, CBS3aHHBIX HUTHIO, IMEPEKMHYTON uepes
NErkui OJIOK.

N3mepenne koddduienTa TpeHUs MO BEIWYUHE YIIIOBOro KoddduimenTa
3aBucuMoctu Fppy(N).

UccnenoBanue ABWKEHHS Opycka IO HAKJIOHHOW IUIOCKOCTH C TEPEMEHHBIM
K03 PUIIEHTOM TpEHUSI.

N3yueHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.



AGcomotHo TBEpHoe Teno. IlocTymarenbHoe W BpalaTelbHOE JIBMXKEHHE
TBEPIIOTO Tena. MOMEHT CUIIbI OTHOCUTENBHO OCH BpaieHus. [lnedo cuibl. CrnoxeHnne
CWJ1, IIPUJIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxkecTu Tena.

VY ciioBus paBHOBECHS TBEPIOTO TENA.

VYcroitunBoe, HeyCTONYMBOE, O€3pa3INuHOe PaBHOBECHE.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  KPOHIUTEUH,
CTPOUTEIBHBIN KPaH, peHIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

YcnoBust paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, nPaKmuKym.

HccnenoBanne ycioBUM paBHOBECUS TBEPIOTO TEJA, UMEIOLIETO OCh BPAILLICHUS.

KoHcTpynpoBaHre KPOHIITEMHOB U PACUET CHIT YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIErO TUIOIIAlb OMOPBHI.

Tema 4. 3akonvt coxpanenus e mexaHuke.

NMnynec maTepuanbHOM TOYKHM, CHCTEMBI MaTepHaldbHbIX ToudeK. LleHTp Macc
CUCTEMBI MaTEpUAIIbHBIX TOUEK. Teopema o0 IBHKEHUU LEHTPa Macc.

NmnynbC cribl 1 NI3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHHUE.

MoMeHT wuMmnylibca MaTepuaidbHOM Toukd. [IpencraBieHne O COXpaHEHHH
MOMEHTAa UMITYJIbCA B IEHTPAJIBHBIX MOJISAX.

PaGora cunbl Ha MajloM W Ha KOHEYHOM mnepemMelnieHud. [paduueckoe
MpeACTaBlIeHUE pabOThl CUJIBI.

MOUIHOCTH CHUJIBI.

Kunernueckass oHeprusi wmarepuanbHON TO4Ykd. Teopema 00 U3MEHEHUH
KMHETUYECKOW JHEPIUU MAaTEPUAIbHON TOUKH.

[loTeHUManbHBIE W HENOTEHUHAJIbHbIE CHibl. [loTeHIManbHas  SHEPrus.
[loTennuanbHass »Heprus ynpyro aehopMHpOBaHHON mpykuHbl. [loTeHImanbHas
DHEPIUs Teja B OJHOPOJHOM IpaBUTAUMOHHOM Itose. llorennmansHas sHeprus tena B
I'PaBUTALIMOHHOM I10JI€ OAHOPOIHOIO 1apa (BHYTpHU M BHe mapa). Bropas kocMuueckast
CKOpOCTh. TpeTbsi KOCMHUECKaAsA CKOPOCTb.

CBs3b paboOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW HHEpruu
CUCTEMBI T€J1. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHnue bepHyuM g HACAIbHOM JKMIKOCTHM KaK CJIEICTBHE 3aKOHa
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: JBUKEHHE PAaKeT,
BOJIOMET, KOTEP, MPY>KUHHBIN MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHHE Ha KOHbKAaX.

Hemoncmpayuu.



3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3mepenne MOITHOCTH CHUJTHI.

W3MeHeHne 3Hepruu Teja Mpu COBEPLIEHUHU padOThlI.

B3aumHble 1IpeBpallieHUss KUHETUYECKOM W IMOTEHUUAIBHOM DJHEpPruy Impu
JENCTBUU Ha TEJIO CUJIBI TSXKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEprUuH Npu CBOOOAHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mepenne nMmiyibca Tea o TOpMO3HOMY ITYTH.

W3mepeHune cuibl TATH, CKOPOCTH MOJAEIU 3JIEKTPOMOOUIIS U MOIIHOCTU CHJIBI
TATU.

CpaBHEHME U3MEHEHMS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coOXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3MepeHre KHHETUYECKOM SHEPTUHU TeJla 10 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHMS TOTCHIIMAIBHOM SHEPruu MPYKHUHBI C pabOTOM CHIIBI
TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUA TMPU ABUKEHUU Tella IO HAKIOHHOM
IIJIOCKOCTH.

Pa3znen 3. MosexkyasipHas Gu3uKa 4 TEPMOAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu.

OcHOBHBIE TIOJIOKEHUST MOJIEKyIsipHO-KuHeTndeckoi Teopuu (MKT), ux onbitHOE
obocHoBanue. Juddysus. bpoyHoBckoe nBmkeHue. XapakTep JBHXKEHUS U
B3aMMOJEHCTBUS YaCTHUL] BeleCTBA. MOAEIN CTPOEHUS I'a30B, KUAKOCTEW U TBEPABIX
Tel U OOBACHEHHE CBOICTB BELIECTBA Ha OCHOBE ATUX Monened. Macca U pasmepbl
Mmoiekyn (atomoB). KonmnuectBo BemectBa. [loctosnnast ABoraapo.

TertoBoe paBHoBecue. Temmeparypa u crnocoObl €€ wu3Mmepenud. Illkana
temneparyp Llenscus.

Mopenbs ueanbHOro raza B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH: YACTHIIBI ras3a
IBIKYTCSI XaOTUYECKH M HE B3AaUMOJAECHCTBYIOT IPYT C IPYTOM.

['azoBeie  3akoHBl.  YpaBHeHue MeHnneneeBa—Knaneiipona.  AOGcomoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompoiiecchl B
UJICaJIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacraBieHue
M30IPOIIECCOB: M30TEPMa, U30X0pa, n300apa.

CBsi3b MEX]y /1aBJICHUEM U CpPEIHEW KMHETUYECKOW IHEPrueil mocTynaTrelbHOro
TEIJIOBOr0 JBMKEHUS MOJIEKYJI WIEAIbHOrO ra3a (OCHOBHOE YPaBHEHHE MOJEKYISIPHO-
KUHETUYECKON TEOPUHU UCaNbHOIO rasa).

CBs3b aOCONIOTHOM TEMIEpaTypbl TEPMOJIMHAMHUYECKOW CHUCTEMBI CO CpelHEen
KMHETUYECKOU DHEPrUeH MOCTYyNAaTEIbHOIO TEIUIOBOIO JABWKEHUS €€ YaCTHII.

TexHuueckure yCTpoHWCTBA U TEXHOJOTMYECKHUE MPOLIECCHl: TEPMOMETP, OapoMeTp,
MIOJIyYEHHE HAHOMATEPHUAIIOB.



Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTHUI] BEIIECTBA.

Mopenbs OpOyHOBCKOT'O JIBHKEHHUS.

Bunieopoimk ¢ 3anuchbio peasibHOro OpOyHOBCKOTO ABUKEHUS.

Huddy3us xuakocTen.

Mogenp onbita llTepHa.

[IputsxeHne MONEKYIL.

Mopenu KpucTauIM4eCKUX PEHIETOK.

HabGnronenue u nuccnegoBaHue U30IMPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, RPaKmuKym.

HUccnenoBanne  mpouecca  yCTaHOBJIEHHS — TEIUIOBOTO  PABHOBECUA  IIPU
TEMI000MEHE MEXIY TOopsSYeil U XOJIOJHOU BOJOM.

N3yyenue uU30TEPMHUYECKOro Ipoliecca (PEKOMEHJOBAaHO  HMCIOJIb30BaHUE
1MdpoBoii 1abopaTopun).

N3ydenne n30xopHOro mporecca.

N3yuyenune nzodapHoro mporecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T]J]) cucrema. 3amaHue BHEIIHUX  YCIOBHM s
TEPMOJIMHAMHUYECKON CHCTEMBbl. BHemHWe W BHYTpeHHHUE MapameTphl. llapamerpsl
TEPMOANHAMHUYECKON CHUCTEMbl KaK CPEIHHE 3HAYECHUS BEJIMYMH, OINHCHIBAIOIIUX €€
COCTOSIHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hawano  TEpMOJAWHAMMKH. Camonpon3BonpHas  penakcauus
TEPMOJIMHAMHUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mopenbs uaeanbHOro raza B TEPMOAMHAMUKE — CUCTEMA YPABHEHHI: ypaBHEHUE
MenneneeBa—Kianeiipona ¥ BBIpaXXEHUE [JI1 BHYTPEHHEHW DSHEPIUM. Y CIOBUSA
MMPUMEHUMOCTH 3TOW MOJEIW: HU3KAsI KOHUEHTPAIMS YaCTHUL], BBICOKUE TEMIIEPATYPHL.
BripaxkeHue i BHyTpEHHEN SHEPrUU OJHOATOMHOI'O UICAJIBHOIO rasa.

KBa3ucratnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DnemenTapHas pabora B TepMoawHamuke. Breramcienne paboTel mo rpaduxy
npoiiecca Ha PV-auarpamme.

Tennonepenaua KaK croco0 WU3MEHECHHUS BHYTPEHHEN SHEPTUH
TEPMOJIMHAMUYECKOW  cUCTeMbl ~ 0e3  coBepumieHuss  paborel.  KonBekuus,
TEIUIONPOBOHOCTD, U3Ty4YCHHUE.

KomnuecTBo Tennotel. TemnoéMKOCTh Tena. Y nelibHasg U MOJIApHAsk TEMIOEMKOCTH
BEIIECTBA. YpaBHeHHe Maiiepa. YaenbHas TEIUIOTAa CropaHus TOIUIMBA. Pacyér
KOJIMYECTBa TEIUIOTHI MU Terutonepenaye. [lonarue 06 annadbaTHOM mporiecce.

IlepBeIil 3aKOH TepMOAMHAMHUKHA. BHyTpeHHsa 3Heprus. KoandecTBO TEIUIOTH U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUU TEPMOJUHAMUUECKON CUCTEMBI.



Bropoit 3akoH TepMOAMHAMUKHU JUJII PAaBHOBECHBIX MPOIIECCOB: 4Yepe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOM CHUCTEMBI MPOXOIUT EIWHCTBEHHAS
aguabaTta. AGCONIOTHAS TeMIepaTypa.

Bropoil 3akOH TEpMOAVWHAMHMKH JUIsI HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO
nepeaaTh TEIUIOTY OT Oojiee XOJIOJHOTO Tejla K 0ojiee HarperoMy 0e3 KOMIICHCAIluu
(Knay3uyc). HeoOpaTumMocTh IpUpPOIHBIX MPOIIECCOB.

[TpuHumme! nectBusa TeroBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KII/I. [ukm Kapho.

DKOJIOTMYECKHE AacCIeKThl HCIIOJNIb30BaHUSI TEIUIOBBIX JBHUrareneil. TeruioBoe
3arpsA3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckre YCTpPOICTBA M TEXHOJOTMYECKHUE MPOLECCH: XOJIOAWIbHUK,
KOHJIUIIMOHEP, JAW3CIbHBIA W KapOIOpaTOpHBIM JBUrareid, napoBas TypOuHa,
MOJIYy4EHHE CBEPXHHM3KUX TeMIepaTyp, VTWIM3AlMs «TEIUIOBBIX» OTXOJIOB C
HCIIOIb30BaHMEM TEIUIOBOI'0 HAacoca, yTHJIM3alusg OHOOPTaHMYECKOro TOILIMBA JIJIS
BBIPAOOTKHU «TEIIOBOI» U 3JIEKTPOIHEPTUU.

Hemoncmpauuu.

N3Menenne TemmnepaTypsl IpU aauadaTUYeCKOM pacIIupEeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINTIOEMKOCTEN BEIIECTB.

CnocoObl UI3MEHEHUSI BHYTPEHHEHW SHEPTHUU.

Uccnenoranue anuabaTHOro mpoiecca.

KoMrmibroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomot, nPAKMUKyMm.

N3mepenue yaenpHONU TEIUI0EMKOCTH.

Uccnenoranue nporiecca OCTHIBAaHUS BEILIECTRA.

UccnenoBanne anumadbarHOro mpoiecca.

N3yueHne B3aMMOCBSI3M HHEPrUM MEXKMOJICKYJISIPHOTO  B3aUMOJICUCTBUS U
TEeMIIEPATyphbl KUTICHUS KUIKOCTEH.

Tema 3. Aepecammusvie cocmoanus eeuwjecmea. Dazoevie nepexoonl.

[TapooOpa3oBanre u KoHAcHcanms. VcnapeHue w KuIleHHE. YenbHas TeIioTa
napooOpa3oBaHUsl.

Hacelmennbsie 1 HeHachlleHHbIE TTaphl. KauecTBeHHAs 3aBUCUMOCTD IJIOTHOCTH U
JABJICHUS] HACBHIIIEHHOTO Tapa OT TEMIIEpaTyphbl, WX HE3aBUCHMOCTh OT 00BEMa
HACBIIIEHHOTrO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JIABJIICHUS B KUJKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIAXKHOCTbD.

Teépnoe Tteno. Kpucrammueckue u amopdHbie Tena. AHHU3OTPOIUS CBOWCTB
KpuctaiyioB. [lnmaBieHne © KpucTauM3auus. YJAelbHas TeIloTa IUIaBJICHUS.
Cyb6numarus.

Hedbopmanuu TtBEpAoro Tena. Pactskenne u cxkarue. Crnpur. Monyns HOwnra.
[Ipenen ynpyrux nedopmariuii.



TermioBoe pacmpeHue >KUAKOCTeH U TBEPABIX Tell, 00bEMHOE W JIMHEHHOE
pacmpenie. AHrapMOHHM3M TEIUIOBBIX KOJEOaHWIM YacTHI] BEUIECTBAa Kak MpPUYHHA
TEIJIOBOT'0 paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBaHue 3HEPrun B (Pa30BbIX MEPEXOJAX.

YpaBHeHME TEIIOBOrO OanaHca.

[ToBepxHocTHOEe HaTspkeHue. Koad@uuueHT MOBEpXHOCTHOrO  HATSKEHUS.
Kanunnsapueie sBneHus. [laBiaeHune MO MCKPUBIEHHOM NOBEPXHOCTBIO KUJIKOCTH.
®opmyia Jlamnaca.

TexHuueckre yCTpOWCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: KUIKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEpPHUAJIbI.

Hemoncmpauyuu.

TemnnoBoe pacimpeHue.

CBolicTBa HACBIIEHHBIX MAapOB.

Kunenwne. Kunenuve npv noHW>KEHHOM J1aBJICHUU.

N3mepeHne cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OMBITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipasie sBieHuUs.

Monenu HEHbIOTOHOBCKOM KUIKOCTH.

CnocoOb1 U3MEpEeHUsI BIaKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Bunbr nedopmarinii.

Habmronenne manbix gedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUSA )KUIKOCTEM.

N3mepenune yaenbHON TEMIOTHI IUIABICHUS JIbJA.

N3yueHne CBONCTB HACBIIICHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIAXHOCTH BO3JyXa M OIIEHKAa MacChl MapoB B
MTOMEUIEHUH.

N3mepenne ko3 hunreHTa mIoBEpXHOCTHOTO HATSIKCHHMS.

N3mepenne moayis FOHra.

HccnenoBanue 3aBUCUMOCTH Ie(pOpMALIMA PE3UHOBOTO 00pasiia OT MPUIIOKEHHOM
K HEMY CHJIBI.

Paznen 4. diaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auuss Tel W €€ MNposABICHUSA. OJEKTpuueckuid 3apsan. JlBa Buna
ANEKTPUYECKUX  3apsiioB.  [IpOBOAHWKM, JUPJEKTPUKM W MOJYIPOBOIHUKH.
DneMeHTapHbIN ANEKTPUUECKUH 3aps. 3aKOH COXPAHEHUs AIEKTPUUECKOro 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero neiicTBre Ha dJIEKTPUYECKNE 3apsbl.



Harnpsoxénnocts anektpuueckoro nois. [Ipo6nsiii 3apsy. JInHum HanpsxEHHOCTH
ANEKTpUYECKOro nojit. OMHOPOAHOE IEKTPUUECKOE TIOJIE.

IloTeHIMAIBHOCTh  AIEKTPOCTATUYECKOr0 MojA. Pa3HOCTH IOTEHLMAIOB U
HanpspbkeHue.  [loTeHnmanbHass »JHEprus 3apsAna B DJIEKTPOCTAaTHYECKOM  IIOJIE.
IToreHunan snekTpocTaTndeckoro mnons. CBsA3p HANpsHKEHHOCTH TOJIA M PAa3HOCTH
NOTEHUUAIOB JUISl  DJIGKTPOCTATHUYECKOro Moy (Kak  OJHOPOAHOIO, Tak H
HEOJTHOPOJHOTO).

[IprHIMT CyNEpIO3ULIMA dIEKTPUUECKUX TTOJIEN.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. [lone
paBHOMEPHO 3apshKeHHOro mno o0béMy mapa. Ilome paBHOMEpHO 3apsLKEHHOM
OeckoHeUHOW TuIocKOocTH. KapTuHbl JNHHWA HAOpSOKEHHOCTH JITHUX  TMOJNEH |
DKBUITOTEHIUAJIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKH B DIEKTPOCTATUUECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPAJIOB.

JIMDNEKTPUKU B 3JIEKTPOCTATUYECKOM moJie. Jludnekrpuueckass MPOHUIAEMOCTh
BEILIECTBA.

Konnmencarop. OeKTpOEMKOCTh KOHIEHCATOPA. OIJIEKTPOEMKOCTh ILIOCKOIO
KOHJIEHCATOpA.

[TapannensHoe coenuHeHUEe KOHAEHcATOpoB. llocienoBarenbHOE COEIMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATopA.

JIBW>KEHME 3apsyKEHHOW YaCTHULIBI B OAHOPOJHOM AJIEKTPUYECKOM MOJIE.

TexHudyeckrue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI:  DIIEKTPOCKOII,
ANEKTPOMETP,  BJEKTpPOCTAaTUYEeCKas  3alluTa,  3a3eMJIEHHE  3JIEKTPONpUOOpOB,
KOHJIeHCaTOophl, reHeparop Ban ne I'paada.

JHemoncmpayuu.

Y CTpOUCTBO M IMTPUHIUIT IEUCTBUS DIEKTPOMETPA.

DNEeKTPUUECKOE MOJIE 3apSKEHHBIX NIAPUKOB.

DIIEKTPUUYECKOE TIOJIE IBYX 3APSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reueparopa (Ban ne I'paada).

IIpoBOAHUKH B DIEKTPUYECKOM I10JIE.

DJIEKTPOCTATHYECKAS 3AIIUTA.

YCTpONCTBO U IEUCTBUE KOHIEHCATOPA IIOCTOSIHHON Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb JJIEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOpa OT IUIOIIAAN IUIACTHH,
PACCTOSHUS MEXAY HUMHU U AUIEKTPUYECKOU MPOHULIAEMOCTH.

DHeprus JIEKTPUUECKOTO OIS 3apsyKEHHOIO KOHAEHCATOPa.

3apsaKa U pa3psiika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, RPAaKmMuKym.

OneHka cui1 B3aMMOJEHCTBHS 3apsKEHHBIX TElL.

HaGnronenne mnpeBpamieHusi SHEPruv 3apsyKEHHOTO KOHJEHCATOpa B SHEPTHI0
W3JIyYEHUSI CBETONNO/IA.



N3yueHnne npoTekaHus TOKa B I[ETH, COACPIKAIICH KOHAECHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIUATIOB (HAMPSKEHUsS) MPU IOCIEI0BATEIHLHOM
COEIMHEHUHU KOHJIEHCATOPOB.

HccnenoBanune pa3psana KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannbwlil 31eKmpuyecKuii mox.

Cuia toka. [TocTossHHBIN TOK.

VYcnoBus CyiecTBOBaHHS MOCTOSHHOTO 3JEKTPUUECKOro ToKa. VICTOUHHMKHM TOKa.
Hamnpsoxenue U u SJ1C &.

3akod OMa 1Jisl ydacTKa Lenu.

DJIEKTPUUECKOE COIMPOTUBIICHUE. 3aBHCUMOCTH COMNPOTUBICHHUS OJHOPOIHOIO
MPOBOJAHMKA OT €ro JUIMHBI M IUIOMIAJAM [ONEPEYHOro CEYEeHUs. Y IeTbHOE
COIIPOTHUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MNAPAIIIENBHOE, CMEIIAHHOE COEIWHEHUE IPOBOJHUKOB.
Pacuér pa3BeTBnE¢HHBIX AekTpruueckux mnenei. [paBuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon J[xxoyms—JIenna.

MOIIHOCTh  2JEKTPUUECKOro TOKa. TeruioBas MOIIHOCTh, BbIJENsAeMas Ha
pe3ucTOopeE.

OJIC u BHyTpeHHEE COIPOTHMBIICHHWE MCTOYHUKA TOKa. 3akoH Oma JJi MOJHOMN
(3aMKHYTOI1) 35IeKTpUUEeCcKOM 11enu. MOoIHOCTh UCTOYHMKA Toka. KopoTkoe 3amMbIkaHue.

Konnencatop B 1ienu moCTOSIHHOTO TOKA.

TexHu4eckre yCTpONCTBAa U TEXHOJIOTHUECKUE MPOLECCHI: aMIIEPMETP, BOJIbTMETD,
peocTaT, CYETUHK ANEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3Mepenre cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS IJISI PE3UCTOPA, JIAMIIBI
HaKaJIUBaHMS U CBETOAMOAA.

3aBUCHUMOCTh CONPOTHUBICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TJIOIA TN TTOTIEPEYHOI0 CEUCHUS M MaTepuaa.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT COINPOTHUBJIEHUSA IPU TMOCTOSHHOM
HaIpPSKEHUH.

IIpsamoe m3mepenne DJIC. KopoTkoe 3aMblKaHME TaJbBaHUYECKOrO AJIEMEHTA U
OLICHKA BHYTPEHHETO COMTPOTUBIICHHUS.

Cnioco0bI coeTUHEHUST UCTOYHUKOB Toka, DJIC GaTtapeil.

UccnenoBanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH HCTOYHHMKA TOKAa OT
CHUJIBI TOKA B IICTIH.

Yuenuueckuit skcnepumenm, nadopamopusvie pabomuol, NPAKMUKYM.

HccnenoBanne cCMEMIAaHHOTO COETUHEHHS PE3UCTOPOB.

N3Mmepenure yaenbHOro COnpoTUBIIEHUS MPOBOJHUKOB.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpPSDKCHUS IS JIAMITBI
HaKaJIMBaHUS.



VYBenuueHue npezena u3sMepeHus: amnepMmerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUSI ICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu J/]C rambBaHUYECKOrO 3JIEMEHTa OT BPEMEHHU MpH
KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH TMOTEHLMAJIOB MEXKAY IOJIOCAMU HWCTOYHHMKA TOKA OT
CWJIBI TOKA B LETIH.

UccnenoBanue 3aBUCUMOCTH TTOJIE3HONM MOLTHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pa3nuyuHslX cpeoax.

DeKkTpuuecKas IPOBOJMMOCTh  Pa3JIMYHBIX BEIIECTB. DJeKTpOHHAs
MIPOBOJAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBJIEHUS METAIIOB OT
Temreparypsl. CBEpXIIPOBOANMOCTb.

DNeKTpUUECKUi TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! U MPUMECHAs! TPOBOIUMOCTD MOIYITPOBOTHUKOB.
CaoiicTBa p—n-niepexoza. [1oaynpoBoAHUKOBBIE PUOOPHI.

ONEKTPUUECKUM TOK B DJIIEKTPOJIUTAX. JIEKTPOJIUTHUECKAs JAUCCOIMAIIUA.
DnekTponus. 3akoHbl Papajes ISl JIEKTPOIu3a.

DnekTpuueckuid TOK B ra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSTEIbHBIA pa3psl.
Paznuunbie TUIIBI cCaMOCTOSITENBHOTO pa3pana. Monnaus. [Lnazma.

TexHudeckre ycTpoucTBa U MPAKTUUYECKOE MPUMEHEHUE: ra30pa3psaAHbIE JIaAMIIbI,
ANIEKTPOHHO-JIy4YeBasi TPyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: JTUOMA, TPAH3UCTOP,
dbotoauon, CBETOAMOM, TrajbBaHWKa, pPaUHUPOBAHHE MEIM, BBIMUIABKA ATIOMHHMUS,
AIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl anekTponnza Papajes.

HckpoBoii paspsia ¥ IpOBOJAUMOCTb BO3yXA.

CpaBHeHHE MTPOBOAMMOCTH METAJIJIOB U TTOJIYTIPOBOHUKOB.

OIHOCTOPOHHSAS TPOBOJAUMOCTD AUOJIA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, nPAKmMuUKym.

HaOmronenue snexkrponusa.

N3Mmepenne 3apsiia OMHOBAJIEHTHOIO UOHA.

HccnenoBanne 3aBUCUMOCTH COIPOTUBJIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUO/A.

DuU3HYeCKN MPAKTUKYM.

CrnocoObl u3MepeHusi (U3MYECKUX BEJIMYUH C MCIOJIb30BAHMEM AHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTEIBHBIE TOTPEUTHOCTH W3MEPEHHH (PU3NYECKUX BEITHYHUH.
OneHka rpaHul NOrPEMHOCTEN.



[IpoBeneHre KOCBEHHBIX M3MEPEHHH, MCCIICIOBAaHUN 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYUH, TMPOBEpPKA IMPEIIOKECHHBIX THUIOTe3 (BbIOOp W3 paboT, ONMHMCAHHBIX B
TEeMAaTHYECKUX pa3fenax «YUCHHUYECKUM OKCIEePUMEHT, JabopaTopHbie paboTHI,
MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenne kypca Gu3uku yriayoséHHOro ypoBHs B 10 Kjacce OCYIIECTBISETCS C
Y4ETOM Cojiep)KaTeIbHBIX MEKIIPEIMETHBIX CBSI3€M ¢ KypcamMu MaTeMaTHUKH, OMOJIOTHH,
XUMUU, Teorpaduu ¥ TEXHOIOTUH.

MescnpeOmemnvie noHamus, CEA3AHHbIE C U3YUCHUEM MEmMO0008 HAYUHO20
NO3HaHUA: SBIICHHWE, HAYYHBIN (akT, TUIIOTe3a, (pu3nyeckas BeIUYUHA, 3aKOH, TEOPH,
HaOJIIOZIEHUE, JKCIEPUMEHT, MOJEIMPOBAHUE, MOJICNIb, H3MEPEHHE, IOrPEIIHOCTH
HU3MEPEHUM, U3MEpUTENbHBIE TPUOOPHI, [IUbpOBas T1ad0paTopusi.

Mamemamuka: pelieHUe CUCTEMbl ypaBHeHMM. JIuneiHas (yHkius, mapabona,
runepoosa, ux rpaduku U cBoicTBa. Tpuronomerpudyeckue QYHKIIUN: CHHYC, KOCHHYC,
TAHTE€HC, KOTAaHIM€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BekTopsl M HX
MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozua: MexaHnuueckoe IBW)XEHHUE B JKUBOM mpupone, auddysus, ocMmoc,
TEIJIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOC 3arps3HCHHE OKPYXKAIOIIeH Ccpesl,
yTUIM3alusi  OMOOPTraHUYECKOTO  TOIUIMBA N1 BBIPAOOTKH  «TEIUIOBOW» U
AJIEKTPOIHEPTUM, MOBEPXHOCTHOE HATSIKECHUE M KAlWUIAPHBIE SIBICHUS B TPHUPOJE,
AJIEKTPUYECKUE SABJICHUS B )KUBOM MIPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, MOJYYCHHUE HAHOMATEepPUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, KUIAKOCTEHM M Ta30B, XUJIKUE KPUCTAUIbL, JIEKTPUUYECKUE CBOMCTBA
METAJIOB, YJICKTPOIUTUYECKAS] JUCCOUMAINSA, TAIbBAHUKA, JIEKTPOHHAS] MUKPOCKOIIHSI.

T'eozpagpusn: BnaxxHoCcTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE JBUXEHUN C UCIOIb30BAHUEM MEXAHU3MOB, YUYET
CyXOro M KUJKOTO TPEHHUS B TEXHUKE, CTAaTHUYECKHE KOHCTPYKIIMU (KPOHIITEHH,
pemeéryaTbie KOHCTPYKIIMH), UCTIOIB30BaHNE 3aKOHOB COXPAHEHHUS MEXaHUKU B TEXHUKE
(rupockom, BOJOMET U IpyTHe), NIBUTATEh BHYTPEHHETO CrOpaHus, mapoBas TypOuHa,
OBITOBOM  XOJIOAWIbHUK, KOHJUIIMOHEP, TEXHOJOTUU TIOJYYEHUS COBPEMEHHBIX
MaTepUagoB, B TOM YUCJIE€ HAHOMATEpHUAJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTAaTHYECKAs
3alIMTa, 3a3eMJICHUE JICKTPONPUOOPOB, Ta30pa3psIHbIC JIAMIIbI, MTOJYITPOBOIHHUKOBHIC
MpUOOpPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. JjekTpoauHaAMMKA.
Tema 4. Maznummnoe noane.



B3aumopelicTBue NMOCTOSSHHBIX MAarHUTOB U MPOBOAHUKOB C TOKOM. MarHuTHOE
nosie. Bektop MarHuTHOM HMHAYKUMU. [IpHUHIMIT CYNEpHO3UIMUM MArHUTHBIX MOJIEH.
JInHMM MarHUTHOW WHIIYKIIHH.

MarnutHoe moJjie MPOBOJAHMKA C TOKOM (MPSMOr0o MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuita Amnepa, €€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, e€ HampaBjI€HHE U MOAYJb. J[BUKeHUE 3apsyKEHHOM YacTHIIbI B
OJTHOPOAHOM MAarHUTHOM nojie. Pabora cunel Jlopenua.

MaruautHoe 1nose B Beuiecte. DeppoMarHeTuku, napa- u TMaMarHeTHKH.

TexHuueckne yCTpOWCTBA UM TEXHOJIOTMYECKHE IPOLECCHI: NPUMEHEHUE
MOCTOSIHHBIX MAarHUTOB, JJIEKTPOMATHUTOB, TECTEP-MYJIBTUMETD, JJIEKTPOJIBUTATEND
SAxo6u, yCKOPUTENIH 3JIeMEHTapHBIX YACTHIL.

Hemoncmpayuu.

Kaptuna nuHMil MHAYKIIMA MarHUTHOT'O TOJIS MOJIOCOBOTO U MOJKOBOOOPAa3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTrHa nuHMN MarHUTHOM WHIAYKIMU TOJS JJIMHHOTO NPSIMOrO MNPOBOJAHUKA U
3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJAHUKA, KATYIIKN C TOKOM.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGnronenue nBrKeHHs MydYKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMn AeHCTBUSA SIEKTPOU3MEPUTEIHHOTO MPHUOOpa MarHUTOIIEKTPUUIECKON
CHCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

UccnenoBanne cBOMCTB heppOMarHETHKOB.

HccnenoBanne neHCTBUS OCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cunbl AMmriepa.

N3yueHne 3aBUCUMOCTH CUJIbl AMIIepa OT CHJIbI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIMY Ha OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnexkmpomazHumuas UHOYKYUAL.

SIBneHrE ANEKTPOMAarHUTHOM MHAYKIUHU. [IOTOK BEKTOpa MAarHUTHOW HWHIYKIIMU.
OJIC wuHaykuuv. 3aKOH »JJIEKTPOMarHuTHOM wuHAykiuu Dapanes. Buxpesoe
anexktpudeckoe noie. Toku Oyko.

OJIC uHAYKIHMH B MPOBOJIHUKE, IBUKYIIIEMCS B OMHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenua.

NupykrtuBHOCTh. KaTylllka MHIYKTUBHOCTH B LENH ITOCTOSHHOI'O TOKA. SIBIIeHUE
camonHayKuuu. 2J[C caMOMHIYKIIMH.

DHEPrusi MAarHUTHOTO MOJIA KaTYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.



TexHudeckre ycTpoWCTBa M TEXHOJOTUYECKHUE MPOIECChl: MHAYKIIMOHHAS TEYb,
COJICHOWU/I, 3alllUTa OT JIEKTPU3ALMHU TEJ MIPU ABUKEHUH B MATHUTHOM I10JI€ 3EMIIH.

Jemoncmpayuu.

HaOmnronenue siBneHust 3J1€KTPOMarHUTHON MHAYKIUU.

UccnenoBanne 3aBucumoct JJIC  HMHOYKIIMM OT CKOPOCTH HW3MEHEHUS
MarHMTHOT'O MOTOKA.

IIpaBuno Jlenua.

[Tanenne mMarauTa B alfOMUHUEBOM (MEIHOM) TpyOe.

SBneHne CaMOMHIYKIIU Y.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIUHA OT CKOPOCTH U3MEHEHUS CUJIBI
TOKA B IIEIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

HccnenoBanue sIBIECHUA 3JIEKTPOMATHUTHON HHAYKIUU.

Onpenenenne MHAYKIUU BUXPEBOIO MAarHUTHOT'O TIOJISL.

UccnenoBanue siBIEHUS CAMOUHIYKIIUH.

COopka MoJieIu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3znen S. KosieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarensnas cuctema. CBOOOHBIE KOJIEOAHUS.

Mapmonnueckue konebanus. KuHematudeckoe W JMHAMUYECKOE OIKCAHUE.
DHepreTuueckoe OIMCcaHue (3aKOH COXpaHEHUs MEXaHW4ecKOoW »Hepruu). BriBoa
JTUHAMUYECKOTO OIMUCAHUS TapMOHUYECKUX KOJIEOAHMM M3 HMX DHEPreTHUYECKOro U
KMHEMATUY€CKOTO OMUCAHUSI.

Ammumutyna u ¢aza konedbaHuil. CBs3b aMIUIMTYIbl KOJEOAHWM HMCXOTHOMN
BEJIMYMHBI C aMIUTUTYJaMHU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[leppon wu wyactora koneOanmii. [lepwon wmanbix CBOOOIHBIX —KOJEOAHMIA
MaTeMaTU4ecKoro MasiTHuka. [lepuon cBOOOHBIX KOJIE€OaHU PY>KUHHOTO MasITHUKA.

[Tonsate o 3aryxaromux koyieOaHusX. BbIHyXAeHHbIE KojieOaHus. Pe3onHaHc.
Pesonancnas kpuBasd. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIIE0aHUS.

TexHudeckre yCTpOHMCTBA U TEXHOJOTMYECKHE MPOIECChl: METPOHOM, Yachl,
Kaueinu, My3bIKaJIbHble HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck KoJ1e0aTeIbHOIO JIBUKEHUSI.

Halnronenne He3aBUCHMOCTH MEpHOAAa MallbIX KOJeOaHWH Ipy3a Ha HUTH OT
aMILIUTY/IbI.

UccnenoBanne 3aTyxaromux KojieOaHWN M 3aBUCUMOCTH TIEpUoia CBOOOIHBIX
KOJIeOaHM OT COMPOTUBIICHUS.

UccnenoBanne konebaHuid Trpy3a Ha MAacCHUBHOM MpYXHHE C  LEIbIO
dhopmMupoBaHUs NMPEACTABICHUN 00 HaACAIbHON MOJIETH MPY>KMHHOTO MasiTHUKA.



3aKOH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSX Tpy3a Ha MPY>KUHE.

HccnenoBanne BHIHYKICHHBIX KOJIEOAHUH.

Habmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

WN3mepenne nmnepuoaa CBOOOAHBIX KOJIEOAHUW HUTSHOTO M IPYXKUHHOTO
MasiITHUKOB.

W3ydeHre 3aKOHOB JBIKEHUS Tella B X0JI€ KOJIeOaHU Ha yIIPYroM IO/IBECE.

N3ydyenue NBMKEHUS] HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KMHHOM MasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTYXAIOMINUX KOJIEOaHUH.

HccnenoBanne BHIHYXICHHBIX KOJICOAHUI.

Tema 2. Inekmpomaznummnsie Ko1edanus.

Konebarenpubiii  koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHbIE KoJieOaHUS B
ujealbHOM KoJebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUTUTY/bI 3apsiaa
KOHJEHCATOpa C aMIUIMTY 0 CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUU B UACAIBHOM KOJI€0aTeTbHOM KOHTYpE.

3aryxarouue 3JeKTpOMarHiuTHbIE Kojie0aHus. BeIHYK€HHbIE AIeKTPOMATrHUTHBIE
KosieOaHwsl.

IlepemenHslii TOK. MOITHOCTH TEPEMEHHOT0O TOKA. AMIUTUTYTHOE U IEMCTBYIOIIEE
3HAYEHUE CUJIbl TOKA U HAIPSIKEHUS NP Pa3IndHON (opMe 3aBUCUMOCTH MEPEMEHHOT O
TOKa OT BPEMEHU.

CuHycouJanbHbli TEpEeMEHHbIM TOK. Pe3ucrtop, KOHAEHCATOp MW KaTyllKa
MHAYKTUBHOCTH B LIENH CHHYCOMAAIBHOI'O IMEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HampsKEeHUN.

WUneanbubiii  Tpanchopmarop. IlpousBonctBo, mnepenadya U NOTpeOiIeHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PUCKH MpU  NPOU3BOJACTBE  3nekTpodHeprun. KynpTypa
MCIOJI30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

TexHu4ecKkre yCTpONUCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHI: JIEKTPUUECKHUI 3BOHOK,
reHePaTop MEPEMEHHOr0 TOKA, TUHUH JJIEKTpOIIepeaay.

Hemoncmpauuu.

CB0OOOIHBIE 2JIEKTPOMArHUTHbIE KOJIEOaHUSI.

3aBUCUMOCTh YacTOThl CBOOOJIHBIX KOJIEOAHUW OT HHIAYKTMBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMsbl JIEKTPOMAarHUTHBIX KOJIEOaHUI.

['enepaTop He3aTyXaroUMX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mozenp 3IeKTpOMarHuTHOr O TeHEpaTopa.

BbIHYXI€HHbIE CUHYCOUJAIbHBIE KOJIEOaHUSI.

Pe3ucrop, kaTyiika HHIYKTUBHOCTH U KOHJEHCATOP B LIETIHA MTEPEMEHHOI0 TOKA.



Pe3oHanc mpu  MOCIENOBAaTEIbHOM  COEAUMHEHUU  PE3UCTOpa,  KaTYIIKU
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.

VY cTpolcTBO U MPHUHIIMIT IEUCTBHS TpaHcopmaTopa.

Mognenps TUHUM 3JEKTpONepeaadn.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBaHne MNEPEMEHHOIO TOKA YEpe3 IOCIENOBATENbHO COEAUHEHHBIE
KOHJEHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 3eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 3J1eKmMpOMAZHUMHbBLE 6OJIHbL.

Mexanudeckue BOJIHBI, YCJIOBUA HX pacnpocTpaHeHus. Ilomepeunsie wu
IIPOJIOJIbHBIE BOJHBI. [lepros, CKOpOCTh paclpoCTpaHEHUs U JJIMHA BOJHBI. CBOMCTBA
MEXaHUYECKUX BOJIH: OTpayKE€HUE, IpesIoMIIeHHEe, UHTephepeHIUs U AUPPAKITHUSL.

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBO€E 3arpsiI3HEHUE OKPYIKAIOLIEH CPEBI.

DJIEKTPOMArHUTHBIE BOJIHBI. YCJIOBUSA W3JYyYEHHUS DJIIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPaKCHHE, MPEIOMIICHHE, MOJSpPU3aLUA,
UHTEpPEepeHIHs U Tu}paKius.

[IIkana SIEKTPOMArHUTHBIX BOJH. I[IpuMEeHeHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

IIprHIMTBI paguoCBs3U U TeneBUAeHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEN CPEBL.

TexHuueckne YCTpPONCTBA M NPAKTUYECKOE TNPHUMEHEHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeleBU30p, aHTeHHa, Tenedon, CBY-neus,
YIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE OMEPEYHBIX U IPOOJIbHBIX BOJH.

Koneomromeecs T€10 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUN.

HaGnronenue orpaxkeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6nronenue unrepdepenniuu u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTUYECKHM PE30OHAHC.

CBolicTBa yIbTPa3ByKa U €ro NPUMEHEHNE.

HaGnronenue cBsizu rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U 4aCTOTOM
KOJIeOaHMUIA.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJH: OTPayK€HUE, IPEIOMIIEHUE,
noJispu3anus, 1upakius, HHTepdepeHLus.

OGHapyxeHue HHOPaKPacHOTO U yIbTPadUOIETOBOTO U3TYUCHUH.



Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yueHne napameTpoB 3ByKOBOI BOJIHBI.

N3y4yenune pacnpoCcTpaHEeHHsl 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpssmonuHeliHOE pacnpoCTpaHEHHWE CBeTa B OAHOpoAaHOU cpexe. Jlyu cBera.
To4edHbI HCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHBI OTpakeHUs cBera. llocTpoeHue wn300pakeHHI B
1ockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIM TOKa3aTeNb
npesomieHus. OTHOCHTENBHBIN TMOKa3aTenap IpesnoMieHus. IIoCTOSHCTBO 4acTOTHI
CBETAa U COOTHOIIEHWE JJIMH BOJIH MPU MEPEXOJE MOHOXPOMATHYECKOI'O CBETA 4YEpe3
IPAHUILY pa3/elia IByX ONTHYECKHUX CPEX.

Xon nyuedt B npusme. Jucnepcus ceeta. CiioxkHbIN cocTaB 6enoro ceera. L[Ber.

[TonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbII yrojl MOJHOIO BHYTPEHHETO
OTpaXEHUS.

Cobuparomre u paccenparonive JuH3bl. ToHKag nuH3a. DokycHOE paccTosHUE U
ONTUYECKAs] CUla TOHKOM JHUH3bI. 3aBUCUMOCTh (POKYCHOI'O PACCTOSHHSI TOHKOM
cepruyecKoil TMH3bI OT €€ FT€OMETPUH U OTHOCUTENILHOTO MOKa3aTeNsl IPEeIOMIICHHUS.

@opMysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JTMH30M.

Xon Jyya, MOPOLICANIErO JIMH3Y NOJA TMPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuyeckor ocu. [loctpoeHne n3o0paxeHnil TOUKU U OTpe3Ka MPSIMOM B COOUPAIOLITUX
Y PacCerBaIOLIUX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue npubopsl. Pazpemaromas cnocoOHoOCTh. [7a3 kak onTuyeckas
cCUCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. MaTtepdepennust cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HaOII0JICHUS MaKCUMyMOB M MUHUMYMOB B HMHTEP(EPEHIIMOHHON KAapTUHE OT JBYX
KOT'€PEHTHBIX UCTOYHUKOB. [IpumMepsl KilacCuuecKuX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa ceera. JudpakumonHas pemeérka. YciaoBHe HaOIIOJEHUS TJABHBIX
MaKCUMYMOB IIpY NaJ€HUH MOHOXPOMAaTUYECKOIO CBETa HAa JU(PPAKLIHOHHYIO PELIETKY.

ITonspuzanus ceera.

TexHu4ecKkre yCTpOMCTBA U TEXHOJOIMYECKHUE MPOLECCHI: OYKH, JYIA, MEPUCKOTI,
doroarnmnapaT, MHUKPOCKOI, TMPOEKIMOHHBIN amnmapar, MPOCBETICHUE OITHKH,
BOJIOKOHHAsI ONTHKA, TU(PpaKIIMOHHAS perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.

HccenenoBanue MpenoMIIeHUs CBETA.

Ha6uroienue noinHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccenenoBanne xoa CBETOBBIX ITYYKOB Y€pE3 IIOCKONAPAUIENBHYIO IUIACTHHY U
PU3MY.



UccnenoBanue CBONCTB M300payKEHUM B JIMH3AX.

Monenu MUKpOCKOIa, TeJIeCKOoIIa.

Habmronenne naTepdepeHInm CBeTa.

HaGnronenue BeToB TOHKUX IJIEHOK.

Habmronenue nudpakiuu ceera.

N3ydyenune nudpakiimoOHHON PEMIETKH.

HaGnronenune nudpakiimoHHOTO CIIEKTpA.

Habmronenue nucnepcuu cBera.

Halnronenue nonsipuzanuu CBeTa.

[IpuMeHeHue NOISIPOUI0B ISl U3YUEHUSI MEXaHUUECKUX HANPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, PAKMUKYM.

N3mepenune nokaszaTesns MpeaoMIIeHHs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO PAcCTOSIHUSI OT BelIecTBa (Ha mpuMmepe
KUJKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSTHHS paCcCEUBAIOIINX JIUH3.

[Tonyuennie n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaia U JINH3BI.

[Tony4yenue n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habnronenune nudpakuuu, nHTEpHEPEHINH U MOJIIPU3aIMU CBETA.

N3yueHue nonspuzanuu CBeTa, OTPaKEHHOT'O OT MOBEPXHOCTHU JUJICKTPHUKA.

N3ydyenune nHTEpPEpEeHIINM JTA3ePHOTO U3TYUCHUS HA IBYX IIEISIX.

Habmronenne nucnepcun.

Habnronenue u uccienoBanue qudpakimOHHOTO CIIEKTpa.

N3mepenue IinHbl CBETOBOU BOJIHBI.

[Tonydyenue crnekTpa U3My4EHHUsS] CBETOAMOAA NPU MOMOIIM JAUPPAKIUOHHON
PELLIETKHU.

Paznen 6. OCHOBBI CIeNIHAIbHOI TEOPHUH OTHOCUTEIHLHOCTH.

I'panuubl MPUMEHUMOCTH KJIACCHUYECKOW MexaHWKHU. [locTynarel crienuanbHOU
TEOPUH OTHOCUTETHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. lIpeoOpazoBanusa Jlopenma. YcioBue
NpUYUHHOCTU. OTHOCHUTENIBHOCTh OAHOBPEMEHHOCTHU. 3aMEIJICHHE BpPEMEHU U
COKpAIllEHUE JJTUHBI.

DHeprusi U UMIYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl C DHEPrHEN U UMITYJIbCOM PEISATUBUCTCKON YaCTHIlbl. DHEpPrus
MTOKOS.

TexHuueckre yCTpOCTBA U TEXHOJOTMYECKHUE TMPOIECChl:  CIIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YACTHLI.

Y4eHndeckuit IKCIIepUMEHT, JIa00paTOpHBIC PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMITYJIbCAa U SHEPTUM PEISTUBUCTCKUX yacTul (mo ¢ororpadusiam
TPEKOB 3apPsHKEHHBIX YaCTHUIl B MATHUTHOM TIOJIE).



Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynapno-6011060ii oyaausm.

PaBHOBecHOE TemIOBOE U3IydeHHE (M3ITydeHre aOCOMI0THO YEPHOTrO Tena). 3aKoH
cmenieHusa Buna. ['unoresa [1manka o kBaHTax.

@DoTOHBI. DHEPrUsg U UMITYJIbC (HOTOHA.

®oroadpdexr. Onbitet A. I'. CroneroBa. 3akonbl (orodddexra. YpaBHeHue
OuinmreiHa 1ia Gorodddekra. «Kpachas rpanuiay dhorodddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JIaBJICHUE CBETa Ha aOCOIIOTHO TMOTJIOMIAIOIIYIO U
a0COJIIOTHO OTpakarolnyro moBepxHocTh). OnwiThl I1. H. JleGenena.

BonnoBeie cBoiictBa yactuu. Bosnbl ne bpoins. Jlnuna BosHbl ne bpoins u
pa3Mepsl 00JIaCTH JIOKAJIM3AIMKU JIBIDKYIIEHCS 4acTuilbl. KopmycKymsipHO-BOJTHOBOM
nyanusM. Jludpakius 3JeKTpOHOB Ha KpUCTaJIaXx.

Cneuuduka wuszmepenuid B Mukpomupe. COOTHOIIEHHUS HeOoNpeneaéHHOCTeH
I'eitzenOepra.

TexHuueckre yCTpOWCTBA M TEXHOJOTMYECKHE IPOILIECCHI:  CIIEKTPOMETD,
dboTodsieMenT, (OTOIaTUMK, TYHHEJIBHBIN MUKPOCKOII, COJTHEYHast OaTapesi, CBeTOIUO/I.

Hemoncmpayuu.

dorod(pdhekT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIHET0 (poToaddeKra.

UccnenoBanre  3aBUCMMOCTH  CONPOTUBICHUS  TOJYNPOBOIHUKOB oT
OCBEIIIEHHOCTH.

Ceeroguog.

Conneunas OaTtapes.

Yuenuueckuit skcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

UccnenoBanue Goropesucropa.

N3mepenne nocrosuaoi [1manka Ha ocHOBe uccaenoBanus GoTodddexra.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOUO] OT HAMPSIKEHUSI.

Tema 2. @u3zuka amoma.

OneITel IO MCCHEAOBAaHUIO CTpOeHUs aroMa. llmaHerapHas Monenb aroma
Pesepdopna.

[Toctynarsl bopa. U3nydenue u morinonieHue (GOTOHOB MPHU MEPEXOAe aToMa C
OJIHOT'O YPOBHS SHEPTUU HA JPYTOM.

Bunsl ciektpoB. CieKTp ypOBHEW 3HEPTrUU aToMa BOJOPO/Ia.

CrioHTaHHOE U BBIHYKJICHHOE U3JTy4ueHHe cBera. Jlazep.

TexHuuecKkne yCTPOMCTBA U TEXHOJOTMUYECKHUE MPOILECCHI: CIEKTPAIbHbIA aAHAU3
(criekTpockKorIt), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onbita Pezepdopaa.

HaOntonenue TMHENYaThIX CIIEKTPOB.

Y CTpOUCTBO U AEUCTBUE CUETYMKA HOHU3UPYIOIINX YACTHULL.



OnpenenieHue JJIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nadopamopusvie pabomul, NPAKMUKYM.

HaGnronenue nuHeiyaToro crekTpa.

HccnenoBanne crnekTpa pa3peKEeHHOr0 aTOMApHOTO BOAOPOJAa M HU3MEpPEHHUE
noctosinHoi Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U 31EMEHMAPHBLIX YACHIUY,.

Hyxnonnas monens siapa ['eitzenoepra—Banenko. 3apsia saapa. MaccoBoe 4nciio
anpa. M3oromsl.

PannoaktuBHOCTh. Anb(da-pacnaa. DIeKTPOHHBI U MO3UTPOHHBIN Oera-pacma.
"'amma-uznyuenue.

3aKOH paJlMOaKTUBHOTO pacmnajaa. PaguoakTuBHbIE U30TONBI B pupoje. CBoMCTBa
MOHU3UPYIOMIEr0 M3JIydyeHHs. BiusHME pagvoOakTHBHOCTA Ha JKHUBBIE OPraHU3MBI.
EcrectBennsiit ¢hon uznydenus. Jozumerpusi.

DHeprus CBsI3M HYKJIOHOB B sifpe. SnepHbie cuitbl. JledhekT Macchl sapa.

Snepusie peakuuu. Jlenmenue u cuHte3 sAnuep. AnepHoie peakTopbl. [Ipobiiembl
YIIPABJISIEMOr0 TEPMOSIJIEPHOTO CHUHTE3a. JKOJIOTUYECKUE ACTIEKThI PAa3BUTHUS SIACPHOU
SHEPIreTUKHU.

MeToapl perucTpaiii U UCCIEIOBAHUS 3JIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHbBIE  B3aUMOACWUCTBUS.  bapuOHBI, ME30HBI U  JIENTOHBI.
IIpencrasnenune o CrangapTHor Mojenu. KBapk-ritooHHas MOAENb aIJpOHOB.

Ousuka 3a npexaenamu CrangaptHod wmopenu. TEmHas Martepus W TEMHaAs
SHEPTHUS.

EanHcTBO pU3NUyecKOi KapTUHBI MUPA.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECChl: JO3UMETP, Kamepa
Bunibcona, siiepHbBIA peakTop, TEPMOSJICPHBIA peakTop, aToMHas OomOa, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nadopamopmusvie pabomuol, NPAKMUKYM.

HccnenoBanne TpEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Uccnenoranue pagroakTUBHOTO (pOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yueHne nornomieHus: OeTa-4acTUll aTlOMUHUEM.

Pa3zpnes 8. dieMeHTHI aCTPOHOMUM U aCTPOPU3HKH.

Otanbl pa3BUTUS acTpoHOMUU. [IpuKiIafiHOE W MHUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMHH. [IpuMeHUMOCTh 3aKOHOB  (HM3UKU JJI1  OOBSICHEHUS  IMPUPOJBI
KOCMHYECKHUX O0BEKTOB.

Meronbpl  acTpOHOMHYECKMX  HcciaeaoBaHuil. COBpPEMEHHBIE  ONTHUYECKHUE
TEJIECKOIIbI, PaAUOTEIIECKOIIbI, BHEATMOC(EpHas aCTPOHOMHMSI.

Bun 3Bénmnoro Heba. Co3Bes3nus, sApKUe 3BE3NBI, IUIAHETBI, HX BHJINMOE
JIBUKCHUE.

ComnHeuHas cucTema.

Conune. ConneuHnasi akTuBHOCTh. MIcTounuk sHeprun CoJiHIA U 3BE3.



3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpajbHBIA KJIACC —
CBETUMOCTB». 3BE3[bl TJIABHOM IOCJIENOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] INIABHOM IOCJIEIOBATEIBLHOCTU. BHYTpEHHEE CTpOEHUE 3BE3.
CoBpeMeHHBIE TTPECTABICHUS O MMPOUCXOKIACHUM U 3BOIIOIKUU CoJIHIIA 1 3BE3/1. DTallbl
JKU3HU 3BE3]I.

Mineunbiii Ilyts — nHama [amaktuka. Ilomoxenwe u jaBwxkeHue ConHIA B
lNanaktuke. Tunel ranaktuk. Paauoramaktukyn m KBaszapbl. UEpHbIE IBIPBI B sApax
rajJaKTHUK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa0O06mia. PazOeraHue raiakTuk.
Teopus bonbioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnnie nmpobieMbl aCTPOHOMUMU.

Yuenuuecxkue naonooenus.

HaGnronenust 3BE3gHOrO0 HeOa HEBOOPYKEHHBIM TJIA30M C HMCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX TPWIOKECHUH I ONMpENesIeHus TOJ0KEeHUsST HEeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be31st CEeBEPHOro MOymapus U IpKue 3BE31bI.

HaGntonenus B Teneckon JIyHbI, IaHET, TYMAHHOCTEHW U 3BE3/IHBIX CKOTICHUH.

DuU3HYeCKNl MPAKTHKYM.

CnocoOsl u3MepeHusi (U3UYECKUX BEJIWYMH C HKCIOJIb30BAaHMEM AHAJIOTOBBIX U
IU(POBBIX HU3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM.
AOCOMIOTHBIE M OTHOCHUTEIBHBIE MOTPEITHOCTH H3MEPEHH (HU3UYECKUX BEIUYHUH.
OueHka rpaHul] HOrPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX MU3MEPEHUH, UCCIIEIOBAHUN 3aBUCUMOCTEN (PU3MUECKUX
BEJIUYMH, TPOBEpPKA TMPEJIOKEHHBIX TUMOTe3 (BBIOOp M3 pabOT, OMHCAHHBIX B
TEMaTUYECKUX pazenax «YUYEeHUYECKUH DIKCIEPUMEHT, JiabopaTopHble paboThl,
MPAKTUKYM»).

O6o0maroiee NnoBTOPEHNE.

O06o0mmeHre W cucTeMaTu3alus COJACPKaHUS pa3liesioB Kypca «MexaHuKay,
«MornekynsgpHas (Qu3MKa U TEPMOJMHAMHKAY», «DIeKTpoauHamukay, «Konebanus u
BOJIHBI», «OCHOBBI CIEMAIILHON TEOPUU OTHOCUTENhHOCTH», «KBaHTOBas (u3mKay,
«EMEHTBI aCTPOHOMUU U aCTPOPUZUKU.

Ponb ¢pu3Kku 1 aCTpOHOMUHM B 3KOHOMHUYECKOU, TEXHOJIOTMYECKOU, COLMATIbHON U
ATUYECKON cdepax AesATENbHOCTH YelIOBEeKa, pOJib U MECTO (M3HKW U aCTPOHOMHUHU B
COBPEMEHHOW HAYYHON KapTUHE MUPA, 3HAUCHUE ONKUCATEIbHON, CUCTEMATU3UPYIOIIEH,
OOBSICHUTENBPHOM M MPOTHOCTUYECKOW (PYHKIMN  (PU3NYECKOW TEOpHUH, POJb
¢dusnueckoil Teopun B (HOPMUPOBAHUM TPEACTABICHUNA O (PU3MUECKONW KapTHUHE MUpAa,
MecTO (GU3NUECKON KapTUHBI MUpa B 00IIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABICHUHN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H.



N3yyenue kypca @usuku yrayOnéHHOro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
y4€TOM COJIEepKaTENbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOruH,
XUMHHU, Teorpauu U TEXHOJIOTUH.

Mesicnpeomemuvie nOHAMUA, CEA3ZAHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBIICHUE, HAYYHBIN (akT, runoresa, puznyeckas BeIMYMHA, 3aKOH, TEOPUS,
HaOJI0IeHNe, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJIENb, W3MEPEHHE, MOrPEeIIHOCTH
W3MEpEHUI, U3MEPUTEThHBIE MPUOOPHI, ITU(POBast TabopaTopHs.

Mamemamuka: penieHue CUCTEMbl YpaBHEHUU. TPUrOHOMETpUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekTopel M HMX NPOEKUMH HAa OCH KOOpPJAMHAT, CJIOKEHUE BEKTOpoB. IIpom3BonHbIE
aneMeHTapHbIX (yHKIui. [Ipu3Haku mogo0ust TpeyroibHUKOB, ONpEAeIeHHe TUIoaan
II0CKUX (puryp u o0béma Ted.

Buonozua: snekrprudeckue sIBIEHUS B )KUBOU NIPUPOAE, KOneOaTeIbHbIE ABUKEHUS
B JKMBOM THIPUPOJE, OSKOJIOTMYECKHE PHUCKU IpU IPOU3BOACTBE 3JIEKTPOIHEPIUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYXKAIOIEH Cpeibl, YIbTPa3ByKOBas TUAarHOCTHKA B
MEIULUHE, ONITUYECKHE SABJICHHS B )KMBOU MPUPO/IE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKAst CTPYKTypa TBEPABIX TeJ,
MeXaHHU3Mbl 00pa30BaHMs KPUCTANINYECKON PEIIETKH, CIEKTPAJIBbHBIN aHaIN3.

T'eocpagpua: marHuTHBIE MONIOCA 3€MIIM, 3aJIEKU MATrHUTHBIX pyl, (PoTochEMKa
3eMHOI TOBEPXHOCTH, cericmorpad.

Texnonocua: TPUMEHEHHWE  TIOCTOSIHHBIX ~ MAarHUTOB,  3JEKTPOMAarHWUTOB,
AJIEKTpOJIBUraTeNb SIKOOU, TeHepaTop MEPEeMEHHOI0 TOKa, MHIYKIMOHHAS [1€4b, JUHUU
ANEKTPOIEpenay, 3IEKTPOABUTATENb, pajgap, PaAUONPUEMHUK, TEIEBU30p, AHTEHHA,
tenepon, CBY-neub, ynbTpa3ByKoBash JIUArHOCTUKAa B TEXHUKE, MPOEKIIMOHHBIN
anrnapaT, BOJJOKOHHAsl ONTHKA, COJIHEYHast OaTapesi, CIIyTHUKOBBIE IPUEMHUKH, sEpHas
HHEPreTUKA U SKOJIOTMYECKHUE aCIIEKThI €€ Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUAIIMYHOCTHDLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHUA YydeOHOro mnpeamera «@PuU3HMKa» JOJKHBI
OTpa)kaThb TOTOBHOCTh M CITIOCOOHOCTH 00YYarOUIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEW IIO3ULMENA JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTAlMM, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIEHHI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o0LIeCTBa, PACIIMPEHUE KUZHEHHOI'O ONBITA U OIBITA IEATEIBHOCTH B MPOLIECCE PEATU3ALNH
OCHOBHBIX HANPAaBIIEHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

rPaXKAAHCKOr0 BOCIIUTAHUS:

e c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3WLUU OO0ydYarolmerocs Kak aKTUBHOIO U
OTBETCTBEHHOT' 0 4JIEHA POCCUMCKOr0 OOIIECTBA;

e TPUHSATHUE TPaJULHOHHBIX 001IeYeTOBEYECKUX I'YMaHUCTUYECKUX "
JEMOKPAaTHYECKUX LEHHOCTEW;

e TOTOBHOCTh BECTM COBMECTHYIO JEATEIIBHOCTh B HHTEpPECax TIPaKJaHCKOIO
o01IeCTBa, y4aCTBOBATh B CAMOYMPABJICHUH B 00pa30BaTEIbHON OpraHU3alny;

e YMEHHME B3aMMOJICHCTBOBATh C COLMAJIbHBIMUA HHCTUTYTaMU B COOTBETCTBUHM C HX
(GYHKIUSAMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

e c(hOpMUPOBAHHOCTH POCCUMCKOM I'paXTaHCKON UIEHTUYHOCTH, MATPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHE K rOCYIapCTBEHHBIM CUMBOJIAM, TOCTHXKEHHUSIM POCCUNCKUX
yu€HBIX B 001aCTU (PU3UKHU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(opMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOI0 MTOBECHUS;

e CIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTUPYACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESITEIIbHOCTH YYEHOT0;

e OCO3HAHHUE JIMYHOI'O BKJIa/Ia B MOCTPOCHUE YCTOMYUBOIO Oy IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUA:

e DOCTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas SCTETUKY HAyYHOrO TBOPYECTBA,

npucyuero pu3n4eckoil Hayke.
TPYA0BOI0 BOCIIMTAHUS:

e UHTEpPEC K pazluYHbIM cepaM MNpoPecCHOHATBHON NEATEIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (U3UKOM M TEXHUKOH, YMEHHE COBEpPIIATh OCO3HAHHBIA BHIOOP
Oynymuieit mpodeccuu U peaaTu3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TJIaHbL;

e TOTOBHOCTH U CIIOCOOHOCTH K 0O0OpPa30BaHUIO M CaMOOOPa30BaHUIO B 00JaCTH (HU3UKU
Ha MPOTSXKEHUH BCEU KU3HMU.

JKOJIOTHYECKOT0 BOCIIUTAHMSA:



c(OPMUPOBAHHOCTH SKOJIOIMUECKON KYJIbTYphl, OCO3HaHUE TTI00AJIBLHOTO XapaKkTepa
HKOJIOTHYECKHUX MPOOIIEM;

IUIAHUPOBAHUE W OCYULIECTBIICHUE JCUCTBUM B OKPYXKAIOWIEH CpENEe Ha OCHOBE
3HAHUS LEJeld YCTOMYMBOIO Pa3BUTHS YETIOBEUECTBA;

pacIIMpEeHUEe ONbITa JEATEIbHOCTH 3KOJIOTMYECKOW HANpaBI€HHOCTH Ha OCHOBE
MMEIOILMXCS 3HAHUM 110 (PUBHKE.

HEHHOCTH HAYYHOT'O IMMO3HAHMUSA:

c(OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKU;

OCO3HAHHME LEHHOCTH HAYYHOWU AESATENbHOCTHU, TOTOBHOCTh B IMPOLIECCE U3YUEHUS
GU3MKK  OCYIIECTBIISITH MPOEKTHYID M HUCCIEAOBATENbCKYIO  JIEATENbHOCTh
WHJVMBUAYaJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIC Y4eOHbIE 1eiCTBUSA
Ba3oBble Jjoruueckue JelcTBUA:

CaMOCTOSITENBHO (POPMYIIUPOBATH U AKTYaJIU3UPOBATH NMPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPENENATh LENU ACATEIIbHOCTH, 3aaBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M NPOTHUBOPEUHS. B PACCMATPUBAEMBIX (PU3MUECKUX
SABJICHUSIX;

pa3zpabaThiBaTh IUIAH pEHIEHUs TpoOsieMbl € Y4ETOM aHaiu3a HMMEIUIUXCS
MaTepHUaIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUMBATh COOTBETCTBUE pPE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI NEATEIbHOCTH;

KOOPJIMHUPOBATh U BBITIOJIHATh Pa0OTy B YCJIOBHUSIX PEAIbHOr0, BUPTYAJIBHOIO U
KOMOMHHUPOBAHHOI'O B3aUMOJICHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPH PEILIEHUH )KU3HEHHBIX ITPOOIIEM.

ba3oBble uccienoBare/bCKue JeiiCTBHUA.

BIAJIETh HAy4YHOM TEPMHUHOJOTHEH, KIIOYEBBIMU TIOHATUSMU M  METOJaMHU
(u3HYECKON HAYKU;

BJIQJIETh HAaBBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKOW M MPOEKTHON IEeSTEIbHOCTH B
obnactT (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IOHUCKY
METOJIOB pELIEeHUs 3anay (PU3MUECKOTO COJAEPKAHMS, NMPUMEHEHHUIO pPa3INYHBIX
METOJIOB IMO3HAHUS;

BJIQ/IETh BUJAMU JICATEIHHOCTH IO MOJIYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIINY,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3jMYHBIX YUEOHBIX CHUTYAIUSX, B TOM YHCIIe
MIPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DUZUKY;



BBISIBJISITh TPUYMHHO-CIIE/ICTBEHHBIE CBA3U M aKTyaJM3UpPOBaTh 3aj/lady, BBIIBUTATh
runoTedy e€ pelieHus, HaxXOJUTh AapryMEHThl JUIsl J0Ka3aTelbCTBA CBOMX
YTBEPXKIAEHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PEIICHNUS;

aHAJIM3UPOBATH TOJYYCHHbIE B XOJI€ PEUIEHUs 3aJaud pPe3yJbTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a/]a4u B 00pa30BaTEIbHOMN JEATENbHOCTH,
B TOM YHCJI€ IPU U3yUEHUU (DU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

yMETh  TEPEHOCHTHh 3HaHWS 10 (GU3UKE B  TPAKTUYECKYIO  001acTh
KU3HEAEATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIbHBIE TOAXO/IbI U PEILICHMUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOMINE aTbTEPHATUBHBIC PEIICHMUS.

PaGora ¢ undopmanueii:

BJIA/JIETh HABbIKAMU IOJy4YeHUs HH(poOpManuu (U3MUECKOrO COJEpKAaHUSA U3
WUCTOYHHUKOB PAa3HbIX THUIOB, CaMOCTOATENBHO OCYIIECTBIIATh IIOMCK, aHAJU3,
CHUCTEMAaTU3alMI0 U HWHTEpIpeTaluio HHQOpPMAMKM pPa3IWYHBIX BUIOB U (QopM
MPE/ICTaBIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pElIEHNH KOTHUTUBHBIX, KOMMYHHMKAaTUBHBIX M OPraHW3allMOHHBIX 3a1ad C
coOMtoJIeHneM TpeOOBaHUM HSPrOHOMUKHM, TEXHUKUM O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHts, MPaBOBbIX M ATHYECKMX HOPM, HOPM HH(OpPMaLMOHHOU
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOIO COAEpPN AHUS B PA3NIMYHBIX (PopMaTax Cc y4ETOM
Ha3HauYeHUs UHQOpPMALMK W LEIEBOM ayJuTOpUU, BHIOMpAs ONTUMAJIbHYIO (HOpMy
IIPEJICTABIICHNS U BU3yAJIN3ALUHU.

KoMMyHMKaTHUBHBIE YHMBepCcaibHbIe YYeOHbIe 1edCTBUA:

OCYIIECTBIISITh OOLIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOM AESITEIILHOCTH;
pacrio3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYallui U CMsITYaTh KOH(MIUKTHI,
pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHJHOW ¥ MHAUBUYaIbHON pabOTHI;
BBIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBUI C YUETOM OOIIMX MHTEPECOB
Y BO3MOYKHOCTEM Ka)KJ10T0 WieHa KOJUIEKTHBA;

MPUHUMATH 1I€JI1 COBMECTHOU NEATEIIbHOCTH, OPTaHU30BbIBATH U KOOPJIUHUPOBATH
JEUCTBUA MO €€ NOCTMXKEHHIO: COCTAaBJATh IUIAH JNEHUCTBUM, pAacHpeneisTh POIH C
y4€TOM MHEHUN YYaCTHUKOB, OOCYK/JIaTh PE3YJIbTAThl COBMECTHOM PabOTHI;
OLICHUBATh KAaueCTBO CBOET0 BKJAJa M KaXKIOro y4aCTHUKAa KOMAaHIbl B OOIIUH
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;



npeajiaraTtb HOBBIC IIPOCKTHI, OLICHUBATDH nacu C IMIO3NII NN HOBHU3HBI,
OPHUI'MHAJIBHOCTH, Hp&KTH‘-ICCKOfI 3HAa4YUMOCTH,

OCYHICCTBJIATh IMO3UTHBHOC CTPATCTHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAIHAX,
IMPOABIIATE TBOPUCCTBO U B006pa}K€HI/I€, OBITH WHHUIINAaTHUBHBIM.

PeryisiTuBHBIE YHHBeEpCaJbHbIE YUeOHbIE AeliCTBHSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYILECTBIIATh MMO3HABATENIbHYIO JIEATEIbHOCTh B 00JaCTH (U3UKHU
U aCTPOHOMHH, BBISBISTH MPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEILHO COCTAaBJISATh IUIAH PEIICHHUS PacYETHBIX M KAYECTBEHHBIX 3ajad,
TUIAaH BBITIOJIHEHUS] TMPAKTUYECKOW paboThl C YYETOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEANOYTECHHI;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacuIupsTh paMKu y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX PEANOYTCHUN;

JIeNaTh OCO3HAHHBINA BBIOOp, ApryMEHTUPOBATH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelIeHHUE;

OLICHUBATh NPUOOPETEHHBIN OMBIT;

criocoOCTBOBaTh (hOPMUPOBAHUIO M TPOSIBICHUIO SPYAMIIMU B 00JacCTH (PU3HKU,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTpO.Hl), AMOIHUOHAJIBLHBIN HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTyalldsIM, BHOCUTH KOPPEKTUBBI B JAEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HaBBIKAMHU I103HABATEJIbHOW PeQIEKCHH KaK OCO3HAHHWS COBEPIIaeMBbIX
JIEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, X PE3YIbTATOB U OCHOBAHUM;
UCIIONb30BaTh NPUEMBI pedIeKCUU MJiS OLEHKH CUTyallud, BBIOOpa BEPHOTO
pelIeHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEUICHUS M0 UX CHUKECHUIO;
MIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MPU aHAIU3E PE3YIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, TOHUMAs CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apPTYMEHTHI APYTUX MPU AHAIU3€E PE3YIbTATOB ACATEIBbHOCTH;
MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONITHOKH.

B mporiecce mocTmkeHNs] TUYHOCTHBIX PE3YJIHTATOB OCBOSHUS MIPOTPAMMBI TI0 (pU3UKe s
YpOBHSI  cpeaHero oOmiero oOpa3oBaHUsT Yy  OOYYarOUIMXCS  COBEPIIEHCTBYETCS
AMOIIMOHABHBIN HHTEIIEKT, IPEAIoIaralomui choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOUIETO CIIOCOOHOCTh IOHUMaTh CBOE HSMOLMOHAIBHOE
COCTOSIHME, BUJETh HANpPaBICHHUS PA3BUTHA COOCTBEHHOI 3MOIMOHAIBHOU c(epsl,
OBITh YBEPEHHBIM B C€0€;

CaMOpEryJIMPOBaHUS,  BKIIIOYAIOIIEIO0  CaMOKOHTPOJIb, YMEHHE  NPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IMIOBEACHHME, CIOCOOHOCTh aJalNTHPOBAThCS K
YMOLIMOHAIEHBIM U3MEHEHHSIM U TIPOSBISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMIICHUE K JOCTHXKEHHIO 1IEJIH U YCIIEXY,
ONTUMH3M, HWHUIMATUBHOCTh, YMEHUE JE€WCTBOBaTh, HCXOAd M3  CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh SMOIIMOHAJIBLHOE COCTOSHHE
JIPYTUX, YIUTHIBATh €T0 TIPHU OCYIIECTBICHUH OOIIEHUS, CTOCOOHOCTh K COYYBCTBHUIO
Y CONEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpAaWBaTh OTHOIICHUS C
JPYTUMH JIFOABMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3pemiaTb KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K konny oOyuenuss B 10 knacce mnpeaMeTHbIE pe3ylbTaTbl HAa YriayOJIEHHOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb (PU3UKK B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, IKOJOTUYECKOM,
COLIMANILHON M 3THYECKOU cepax AesiTeNbHOCTU YeJIOBEKa, POib U MECTO (DU3UKU B
COBPEMEHHOU HAay4YHOU KapTUHE MHpa, 3HA4YCHUE OIMCATENIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIPHON M MPOTHOCTUYECKON (DyHKITMI (Ppu3ndeckon
TEOPUU — MEXAHUKU, MOJIEKYJISIPHON (DU3UKH U TEPMOJUHAMUKH, POJIb PU3HUECKOMN
Teopuu B OPMUPOBAHUU MPECTABICHUN O PU3NUECKON KapTUHE MUPA;

pas3nuyaTh YCJIOBHSI NPUMEHUMOCTH MojeNied (U3MYEeCKUX Tel | IPOIECCOB
(sBNEHUMIA): UWHEpIUadbHas CUCTeMa OTcuéra, aOCOMIOTHO TBEPJAOE TEINO,
MaTepualibHasi TOYKAa, PAaBHOYCKOPEHHOE JBW)KEHHE, CBOOOAHOE MaJieHHe,
abCcoitoTHO ympyras aedopMaiius, abCOIIOTHO YNpyroe U adCONIOTHO HEYNPYyroe
CTOJIKHOBEHHUSI, MOJIETIM Ta3a, *KUJIKOCTH U TBEPJIOro (KpUCTANIMYECKOIo) Tena,
WJICANIbHBIN Ta3, TOUCUHBIN 3apsiJl, OAHOPOIHOE JIEKTPUUECKOE IOJIE;

pasznuyarh ycinoBusi (TpaHulbl, OO0JACTH) MPUMEHHMOCTH (PUINYECKUX 3aKOHOB,
MOHUMAaTh BCEOOIIMN XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB M OrPaHUYEHHOCTH
MCIIO0JIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH MEXAaHUYECKHE TMPOLECChl U SIBJICHUS, HUCIONb3Ys
OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHYECKOTO
JBIDKEHUS, (POPMYJIbl KHHEMATUKH PAaBHOYCKOPEHHOTO JIBIKEHUS, MMPE0oOpa30BaHUS
lanunes mia  CKOPOCTM W MEpeMellleHusi, 3akoHbl HblOTOHA, NpPUHIMUI
OTHOCHUTENIbHOCTH ['anwmiiesi, 3aKOH BCEMUPHOI'O TATOTCHUS, 3aKOHBI COXPaHEHUS
UMITyJIbCA U MEXaHUYECKON SHEpPruM, CBsI3b pabOThl CHUIIBI C H3MEHEHUEM
MEXaHWYECKON SHEpPruu, YCIOBHS pPaBHOBECHUS TBEPAOrO Teja), MpPH STOM
UCIIOb30BaTh MAaTEMATHUYECKOE BBIPAXKEHHWE 3aKOHOB, YKa3blBaTh  YCIIOBHS
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB: mpeoOpazoBaHui [amwies, BTOpOro u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUs HMMIyJIbCa M MEXaHMYECKOH
SHEPTHUH, 3aKOHA BCEMHUPHOT'O TSITOTCHHS;

aHAJTM3UPOBATH U OOBACHATH TEIUIOBBIE MPOIECCHI U SIBIICHUS, UCTIONb3YsI OCHOBHBIC
nosiockeunst MKT u 3akoHbl MOJEKyJIsIpHOW (U3UKM U TEPMOJUHAMHUKU (CBSI3b



JIABJICHUSI MACATIBHOIO Ta3a CO CPEAHEM KUHETUYECKOW HHEPruer TEMmIOBOrO
JBUOKCHUSI W KOHUEHTPALMEW €ro MOJIEKYJ, CBSI3b TEMIEpaTypbl BEIIECTBA CO
CpeaHel KUHETUYECKOM »SHEpruer TEIJIOBOr0 JBWXKEHUS €ro 4YacTull, CBs3b
JIaBJICHUS HWJICAUIBHOIO Ta3a C KOHILEHTPAIMe MOJEKYJl U €ro TEMIIEpATypOu,
ypaBHeHue MeHnneneeBa—Knaneipona, mepBbI 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPAaHEHMsSI DSHEPruM B TEIUIOBBIX Mpolieccax), MNPU H3TOM HCIOJIB30BaTh
MAaTEMAaTHUYECKOE BBIPAXKEHHWE 3aKOHOB, YKa3bIBaTh YCJIOBUA MPUMEHHUMOCTHU
ypaBHeHuss MenneneeBa—Knaneiiposna;

aHAJIM3UPOBATHL U OOBSICHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJb3Yysl OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI DJICKTPOJMHAMHUKH (3aKOH COXPAHEHMsI JJIEKTPUUYECKOIO
3apsiga, 3akoH KylioHa, MOTEHIMANbHOCTh AJIEKTPOCTATUUYECKOrO MOJIs, MPUHITUIL
CYIIEPHO3UIUH DJICKTPUYECKUX TTOJIEH, IIPU 3TOM YKa3bIBasl YCIOBHUS MPUMEHUMOCTH
3akoHa KynoHa, a Takke NMpaKTUYEeCKU Ba)KHBIE COOTHOIICHMS: 3aKOHbI OMma i
y4yacTKa UEnu U IS 3aMKHYTOM DIIEKTPUYECKOM Lenu, 3akoH Jlxoyns—JIenua,
npaBuiia Kupxroda, 3akonsl @apajaes 111 2JIEKTPOIIN3a);

ONMMCBHIBATh  (U3WYECKUE TMPOIECChl M SIBJICHUS, HCIOIb3yS  BCIIMYMUHBI:
MEPEMENLIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI T€Jl, CAJIa, MOMEHT
CUJIbl, TaBJICHHWE, MOTECHUHAIbHAS SHEPIUsl, KNHETUUYECKAsT DHEPIrUs, MEXaHU4YECKast
SHEprus, padoTa CUJIbI, HEHTPOCTPEMUTEIHLHOE YCKOpPEHHUE, CHJIa TSIKECTH, CHia
YOPYTrOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPTHsl B3aUMOJICUCTBUS Tena € 3eMIIEH
BOJM3M €€ MOBEPXHOCTU, SHEPIUs ynpyrou nedopmariuu Npy>KUHBI, KOJIUYECTBO
TEIJIOThI, a0CONIFOTHAsI TeMIepaTypa Teja, paboTta B TepMOJAMHAMUKE, BHYTPEHHSIS
SHEPTHS UICAIbHOTO OJTHOATOMHOIO Ta3a, paboTa HeaabHOIro ra3a, OTHOCUTEIbHAS
BJIAXKHOCTH BO3ayxa, KIIJl naeasbHOro TEImmoBOro ABUraTes; IEKTPUIECKOE TTOJE,
HaNpsHKEHHOCTh BJIEKTPUYECKOTO MOJIs, HANPSXKEHHOCTh IMOJS TOYEYHOrO 3apsiaa
WM  3apsDKEHHOro Imapa B BakyymMe€ W B JUAJIEKTPUKE, IOTEHIUAI
AJIEKTPOCTATUYECKOTO TI0JIs1, PA3HOCTh MOTEHIMAIOB, JICKTPOJABUKYIIAS CUJIA, CUIIa
TOKa, HamnpsPKEHUWE, MOIIMHOCTh TOKA, OJJEKTPUYECKas €MKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Yy4YacTKa LENU C MOCIEAOBATEIbHBIM U
NMapajyieIbHbIM ~ COCAMHEHUEM PE3UCTOPOB, HSHEPrUs JJIEKTPUYECKOrO IO
KOHJCHCATOPa;

OOBSACHATh OCOOCHHOCTH MPOTEKAHUS (PUIHYCCKUX SBJICHUN: MEXaHUYECKOE
JIBUOKEHUE, TEIJIOBOEC JBWKCHUE YAaCTHI[ BEIIECTBA, TEIJIOBOEC PABHOBECHE,
OpoyHOBCKO€ JABWKEHHE, auddys3us, HUCIapeHue, KUICHUE | KOHJEHcAIus,
TJIABJICHUE U KPUCTAJIA3AIMS, HAIPABICHHOCTh TEIUIONEPEIauH, FJICKTPU3AMS TEN,
SKBUINOTECHIIUATLHOCTD MOBEPXHOCTH 3aAPSXKEHHOTO MPOBOJHUKA;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIUYMHBI OT JPYroH ¢
UCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHUN, TPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBaATh PE3yJIbTATHI MOJTYUCHHOW 3aBUCUMOCTH (PH3WUECKUX BEIUYUH B BUJIC
rpadukoB ¢ y4€ToM aOCONIOTHBIX MOTPENTHOCTEH W3MEPEHHM, NEeNaTh BBIBOIBI 10
pe3yJibTaTaM UCCIEIOBAHUS,



IPOBOJNTH KOCBEHHBIE H3MEpeHUs (M3NYECKUX BEJIMYMH, MPH 3TOM BBHIOUPATH
ONTUMAJIbHBIA METOJ, HM3MEpPEHUs, OLEHHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHbIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJUTH OMBITHI IO TMPOBEPKE NPEAJTOKEHHOW THUIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT, COOMpaTh  JIKCHEPUMEHTAIBHYIO  yCTaHOBKY, aHaJU3UPOBATH
MOJIyYEHHBIE PE3YJIBTATHI U JENIaTh BBIBOJ O CTAaTyCE MPEAJIOKEHHON TUIIOTE3HI;
coOroaTh MpaBuiia 6€30acHOr0 TPy/Aa MPHU NPOBEIECHUN UCCIEI0BAHUNA B paMKax
y4eOHOI'0 SKCIIEpUMEHTA, MPaKTUKyMa U y4eOHO-UCCIIEe0BaTeNbCKON U MPOEKTHOM
JESTENBHOCTH C HCIOJNb30BAHUEM HW3MEPUTENBHBIX YCTPOMCTB U JIaDOPaTOPHOTrO
000pYyI0BaHUS;

pemarh pacu€THbIE 3aJa4d C SBHO 3aJaHHON W HESBHO 3aJlaHHON (PHU3MUECKOM
MOJIETIbIO: Ha OCHOBAaHHMM aHajiu3a YCJIOBHS OOOCHOBBIBaTH BBHIOOP (U3MUECKOU
MOJIENH, OTBEYarolleld TpeOOBaHUSAM 3aJaud, MPUMEHATb (OPMYIIbI, 3aKOHBHI,
3aKOHOMEPHOCTH M MOCTYJIaTbl (U3MYECKUX TEOPUH NpH  HMCHOJIb30BAHUU
MaTEMaTUYECKUX METOJIOB pEIIEHUs 3aJay, MPOBOJIUTH PAcUu€Thl Ha OCHOBAaHUU
MMEIOIINXCS JAHHBIX, aHAJIU3UPOBATh PE3YJIbTATHl U KOPPEKTHPOBATH METOBI
pELIEHHS] C YIETOM MOITYYEHHBIX PE3YIIBTATOB;

pelatb KayecTBEHHbIE 3a/aud, TpeOylollue NPUMEHEHUS 3HAaHUW W3 Ppa3HbIX
paszenoB kypca (U3MKM, a TakKe HWHTErpaluyd 3HAHUM M3 JAPYTUX NpeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JIOTMYECKYIO LENOUYKY PACCYKJIECHUN C
OIOPOW Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS Il OOBSCHEHHS OCHOBHBIX TPUHIHUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTMYECKHUX
IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIA/a POCCHMCKUX M 3apyO€XKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH Y TEXHOJIOTUH;

aHaM3UpPOBAaTh U OLIGHUWBATh IIOCIEACTBHUS OBITOBOM W MPOM3BOACTBEHHOMN
JIESITENbHOCTH 4YEJIOBEKA, CBSI3aHHOM € (U3MYECKUMHU MpPOLECCaMHu, C MO3ULIUN
YKOJIOTUYECKOUN 0e30ITacHOCTH, IIPEICTABIEHUIN 0 palMOHAIIbLHOM
MPUPOOIONIH30BAHUN, a TAKXKE PA3yMHOM HCIOJIb30BAaHUU JOCTIKCHUA HAYKH U
TEXHOJIOTUH JJIsl JaTbHEHIIEro pa3BUTHS YEJI0BEYECKOro 00IeCTBa;

OPUMEHATh  PA3JIM4YHbIE CHOCOOBl paboThl ¢ uHbOpManuell  (PU3NYECKOro
COJIEpP>KaHMsI C UCTIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH, IPU
TOM HCIOJB30BaTh COBPEMEHHBbIE HMH(OPMAIMOHHBIE TEXHOJIOIMM [UIsl TOHUCKa,
nepepaboTKu U TPEAbSBICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHON HH(OpMAIIIH,
CTPYKTYPUPOBAaHHUA M HMHTEpIpeTauuy WHGOpMAaIK, MOJYyYEHHOM U3 Ppa3InYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBAThH MOIyYaeMyr0 MH(GOPMAIMIO U OIEHUBATH
€€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TAK U HA OCHOBE aHAJIM3a
UCTOYHHKA HHPOPMAIIHH;



MPOSIBJIATh OPTaHW3AIIMOHHBIE W TIO3HABATEIbHBIE YMEHUS CaMOCTOSITEIIBHOTO
MPUOOPETeHNs] HOBBIX 3HAHHWK B TIPOIECCE BBITIOJHEHHUS MPOSKTHBIX U y4eOHO-
HCCIIEIOBATEIBCKUX PadoT;

paboTath B TpyIIE ¢ WCIOTHCHUEM pPa3JIMIHBIX COIMAJIBHBIX POJIEH, TUIAHUPOBATH
paboTy Tpymmbl, pPAMOHATIBHO PACIPEACTATh NEATEILHOCTh B HECTAaHIAPTHBIX
CUTyalllsX, aJCKBAaTHO OIICHWBATh BKJIAJl KaKIOTO W3 YYACTHUKOB TPYMIBI B
peleHne paccMaTpUBaeMoOr POOIEeMBI;

NPOSABIATH MOTHBAIMIO K Oyaymiedl mpo@ecCHOHANbHON —JeATEeTbHOCTH  TI0
CHEIUANTBHOCTIM (PU3NKO-TEXHUIECKOTO TIPODUIISL.

K koumy oOyuenuss B Il knacce TpeaMETHbIE pPe3ylbTaTbl HA YriayOJIEHHOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKU B DSKOHOMHUYECKOW, TEXHOJOIMYECKOW, COIMATBLHOH U
ATUYECKON cepax NesTeNbHOCTH YelIOBEKa, POiib U MECTO (PU3UKH B COBPEMEHHOU
HAay4YHOU KapTUHE MUPA, POJIb ACTPOHOMHU B MPAKTUYECKOU JAEATEITBHOCTH YEIOBEKA
M JaJbHEHIIEM HAYYHO-TEXHUYECKOM PpPAa3BUTHUM, 3HAUYCHUE OINMUCATEIbHOM,
CUCTEMATH3UPYIOLIEH, 00BSICHUTEILHON M MPOrHOCTHYECKON (QYHKIUN (HU3UIeCKOn
TEOPUU — DIIEKTPOJAMHAMUKH, CIECHHAIBHON TEOPUH OTHOCHUTEIBHOCTH, KBAHTOBOM
bu3uKH, poiab GU3UIECKON TEOpUHU B (OPMUPOBAHUY TIPEACTABICHUN O (PU3NIECKOMN
KapTHUHE MHpa, MECTO (PU3MUECKON KapTUHBI MHpa B OOILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IPUPOJIE;

pas3nuyaTh YCJIOBHS NPUMEHMMOCTH Mojelied (U3MYEeCKuX Tel | IPOIECCOB
(sBNEHUIA): OJHOPOJHOE AJIEKTPUUECKOE U OJHOPOJHOE MAarHuTHOE TOJIS,
rapMOHUYECKHUE KOJeOaHUsl, MaTEMAaTUYECKU MAasiTHUK, HJI€aJIbHBIN MpPYKUHHBIHI
MasITHUK, TAPMOHUYECKHUE BOJHBI, WACAIbHBIA KOJeOATENbHBIA KOHTYp, TOHKAas
JIMH3a, MOJEJIEN aTOMa, aTOMHOIO SJIpa U KBAHTOBOW MOJICTIH CBETA;

paziuyath ycioBUs (TpaHUIlbl, 00JacCTH) MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB W OTPAaHUYECHHOCTH
WCIIOJIb30BAHMS YACTHBIX 3aAKOHOB;

aHAJIU3UPOBATH U OOBSACHATH AIEKTPOMATHUTHBIE MPOLECCH U SIBICHUSI, UCIIONIb3YS
OCHOBHBIC TMOJIOXKCHUSI W 3aKOHBI DSJICKTPOAWHAMUKU M CIEIUAIbHOW TEOPHH
OTHOCHUTENIBHOCTH (3aKOH COXpPaHEHMsI 3JIEKTPUUECKOro 3apsja, cuiia AMiepa, cuiia
JlopeHnia, 3aKOH DJICKTPOMArHUTHOM WHAYKIMHK, npaBuiio Jlenna, cBa3p IJ1C
CaMOMHAYKIHMHU B 3JIEMEHTE JJIEKTPUUECKOM LEMU CO CKOPOCTHIO M3MEHEHHUS CHUJIBI
TOKa, MOCTYJNaThl CHEIUATLHON TEOPUH OTHOCUTEIIBHOCTH DUHINTEHHA);
aHAIM3UPOBATh U OOBACHATH KBAHTOBBIE TIPOLIECCHI M SIBICHHS, HCIONb3Ys
MOJIOKEHUS KBaHTOBOU (pu3uku (ypaBHeHUE DHHIITEHHA 11 poTodddekTa, mepBbiit
M BTOPOM 1OCTyJaarsel bopa, NpUHOAN COOTHOLIEHHS HEONPENEIEHHOCTEN
['eitzenOepra, 3aKOHBI COXpPAHEHHUs 3apsSJOBOTO M MACCOBOTO YMCEN W IHEPrUH B
SAJIEPHBIX PEAKIUAX, 3aKOH PAJIMOAKTUBHOTO Pacraja);



ONMUCHIBaTh  (U3MYECKUE TPOIECChl W  SIBICHUSA, HCIOJIb3YysSd  BEIHYUHBIL:
HaNpsDKEHHOCTD  3JIEKTPUYECKOTO MO, MOTEHIMA 3JEKTPOCTATUYECKOro MO,
Pa3HOCTh TOTEHIMAJIOB, JJIEKTPOABWXKYILAA CUJA, WHAYKIMS MarHUTHOI'O IOJS,
MarHUTHBIM TIOTOK, CWiIa AMIiepa, HHIYKTUBHOCTb, DJIEKTPOABUXKYIIAs CHIIA
CaMOMHYKILIMH, SHEPTHUS MAarHUTHOTO IMOJsl MPOBOJAHUKA C TOKOM, PEJISITABUCTCKUN
UMITYJIbC, TOJHAs SHEPIHs, SHEPrusi IMOKOs CBOOOJHOW 4YacCTULBI, 3HEPrUs U
UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U 3apsi] Spa, SHEPTHUS CBSI3U SIPa;

OOBSICHATh OCOOCHHOCTH MPOTEKaHUS (U3MYECKUX SIBICHUM: 3JIEKTpOMarHUTHAas
WHAYKIUS, CAMOWHIYKIHS, pE30HaHC, WHTepPEepeHIus BOJIH, audpaKims,
JUCHepCcHs, TIOJHOE BHYTPEHHEE OTpaxeHue, (oTodnekTpuyeckuid 3Ppdext
(boTtorddexT), anbda- u 6eTa-pacnasl saep, raMMa-u3aydeHue saep, GusndeckKue
MIPUHITUIIBI CIIEKTPATLHOTO aHAIKM3a U pabOoThI Ja3epa;

OTPENENSATh HANPABICHUE UHAYKIIMA MAarHUTHOTO TOJISI MPOBOAHUKA C TOKOM, CHJIbI
Awmnepa u cuisl JlopeHna;

CTpOUTh H300paK€HUE, CO3/1aBaEMOE€ IUIOCKMM 3€pKaJioM, TOHKOW JIMH30M, U
pPacCUUTHIBATh €r0 XapaKTEPUCTUKHU;

NPUMEHATH OCHOBOIIOJIArarolue aCTPOHOMUYECKUE TIOHATHS, TEOPUH U 3aKOHBI JIJIS
aHaiM3a W OOBSICHEHUS (PU3MYECKUX IMPOLIECCOB, MPOUCXOASAIMIMX B 3BE3NAX, B
3BE3HBIX CHCTEMaX, B MEXKTaJaKTUYECKON cpene; ABMKEHUS HEOECHBIX Tell,
ABOJIIOIUH 3BE3]1 U BeeleHHow;

IIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTEN (PU3NYECKHX BEJIUYUH C UCIIOJIb30BAHUEM
NpSIMBIX  M3MEPEHHUH, TpH H3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOJYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BUJAE TrpadUKOB C
y4€TOM a0CONIOTHBIX MOTPEINTHOCTEN M3MEPEHM, eTaTh BBIBOJBI MO Pe3yiIbTaTam
UCCJIEI0BaHHUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (PU3NUECKUX BEIUYMUH, MPU STOM BBIOUPATH
ONTUMAJIbHBIA METOJ] HM3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U OTHOCHUTEIIbHbBIC
MOTPELIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

NPOBOJUTH OMBITBI MO MPOBEPKE NPENJOKEHHOM THUIIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, CcOOUpaTh  HKCIEPUMEHTAIbHYI0  YCTAaHOBKY,  aHaJIM3UPOBATH
MOJTyYEHHBIE PE3YJIBTATHI U JIENIATh BBIBOJI O CTATyCE MPEMIOKEHHONU TUIIOTE3bI;
OMUCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHMUIA;

coOr0aTh MpaBmiia 0€30MacHOro TpyAa MpU NPOBEIEHUH UCCIEIOBAaHUN B paMKax
y4e0HOr0 HKCIEPUMEHTa, MPaKTUKyMa U y4eOHO-UCCIIEeI0BATENbCKON U MPOEKTHOM
JESITETHHOCTH C HCIONH30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U JIaOOPaTOPHOTO
000pyaOBaHUS;

pemaTrh pacu€THbIC 3a/laud C SIBHO 3aJlaHHOM W HESBHO 3aJlaHHON (u3nueckoit
MOJIETIbIO: HAa OCHOBAaHMU aHajdu3a YCJIOBHS BbIOUpaTh (U3MYECKHE MOJIENH,
OoTBevalImue  TpeOOBaHMSIM  3aJa4yd,  NPUMEHATH  (OPMYJbI,  3aKOHBI,
3aKOHOMEPHOCTH M MOCTYyJaThl (U3UYECKUX TEOPHl MpHU HCIOIb30BAHUU
MaTEMaTUYECKUX METOJOB pEIIEHUs 3aJay, MPOBOJUTH PACUEThl HAa OCHOBAaHUU



UMEIOIMXCS JaHHBIX, AHAIU3UPOBATh PE3YJbTAaTbl U KOPPEKTHUPOBATH METOAbI
pELICHHSI C YUETOM MOIYYEHHBIX PE3YJIBTATOB;

pelath KayeCTBEHHbIE 3a/aud, TpeOyrollue NPUMEHEHUS 3HaHUN W3 pa3HbIX
pa3fenoB Kypca (U3MKM, a TaKKe HHTErpalud 3HAHUW W3 JPYTUX NPEAMETOB
€CTECTBEHHO-HAYYHOIr'0 IMKJIa: BBICTPAUBATh JIOTMYECKYIO LIENIOYKY PACCyKIECHUMN C
OIOPOW Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX IPHUHIIMUIIOB
paboThl M3MEPUTENIbHBIX NMPUOOPOB, TEXHUUECKUX YCTPOWCTB M TEXHOJOTHYECKUX
IIPOLIECCOB;

NPUBOJUTH MPUMEPHI BKJIAJa POCCHUMCKUX M 3apyOeXKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

aHaM3UpPOBAaThb U OLIGHUWBATh IOCIEACTBHS OBITOBOM U MPOM3BOACTBEHHOMN
JeSITEIbHOCTH YEJIOBEKA, CBSI3aHHOM € (DU3MYECKMMU NPOLECCAMU, C TMO3MIMMA
DKOJIOTMYECKOM 0e30IacHOCTH, IPEJICTaBICHAN 0 palMOHAIIEHOM
IIPUPOAOIIOIB30BAHNN, & TAKXKE PA3yMHOM HCIOJBb30BaHUU JOCTHKEHHHA HAYKH U
TEXHOJIOTUH JJIsl JabHEHIIEro pa3BUTHS YEJI0BEYECKOro 00IeCTBa;

OPUMEHSATh  PA3JIM4YHbIE CHOCOOBl paboThl ¢  uHMoOpManuedn (U3HUECKOro
COZIEpKaHUs C UCIIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUM, IpU
TOM HCIOJb30BaTh COBPEMEHHBbIE HMH()OPMAIMOHHBIE TEXHOJOTMHM ISl TOHMCKa,
nepepabOTKM W TPENbABICHHUS YYEOHOW W HAy4YHO-TIOMYJSPHOM HH(POpMALIMH,
CTPYKTYPUPOBAaHMS M HMHTEpIpeTanuu WHGOpMAaIuU, MOJYYEHHOM U3 Pa3IMYHBIX
MCTOYHHUKOB, KPUTUYECKU AHAJIU3UPOBATH MOJIy4aeMyr0 MH(POPMAIUIO U OLIEHUBATh
€€ JJOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TAK U HA OCHOBE aHAJIM3a
MCTOYHHKA UH(POpPMALIHH;

NPOSABIISATh OpPraHU3AIlMOHHBIE M I[I03HABATENIbHbIE YMEHHSI CaMOCTOSITEIbHOrO
NpUOOpETEHUs] HOBBIX 3HAHMM B IPOLIECCE BBIMIOJHEHUS TNMPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIBCKUX padoT;

paboTaTh B IpYIIE C UCIOJTHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJeH, MIaHUPOBAThH
paboTy Trpynnbl, PALMOHAIBHO PpACHpEAENATh NEATEeIbHOCTh B HECTAHJAPTHBIX
CUTyallUsX, aJCKBAaTHO OLICHMBATh BKJIAJ KaXKJONO M3 YYaCTHHUKOB TpYNIbl B
pELIeHHE paccCMaTPUBAEMOM IPOOIIEMBIL;

NPOSABIIATH MOTHBAUMI0O K Oyayuiedl mnpo@ecCMOHANbHOM JeATEIbHOCTH IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOQUIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpousnsbie | IlpakTHyeckue
n/n MporpaMmmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoTsbI
pecypchbl
Pasnea 1. HAYUYHBIM METO/ IO3HAHUS ITPUPO/IbI
1.1 HayuHbIii MeTO TO3HAHUS TPUPOIBI 6
Hroro o pasueny 6
Pa3nea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpIOro Tena 5
24 3aKOHBI COXPAaHEHUSI B MEXAHUKE 10
Htoro mo pazneny 35
Pazgen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOJIMHAMUKA
3.1 OcCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOpUU 15
3.2 Tepmonunamuka. TenaoBble MaIIMHbI 20
33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepPeX0/Ibl
Hroro mo pasneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 [TocTosSIHHBIN NEKTPUYECKUI TOK 24




4.3 Toxu B pa3nuyHBIX cperax 6
Hroro o pazgeny 54
Pazzen 5. PUBHUYECKHUIN MPAKTUKYM
5.1 du3nuecKuil NpakTUKyM 16 16
Wroro no pazueny 16
PesepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. 9JIEKTPOAUNHAMMUKA
1.1 MarnauTHO€ 1noJie 14
1.2 DNeKTpOMarHuTHast MHAYKIIHUS 13 1
Hroro no pazueny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJEeKTpOMarHUTHbIE KoJeOaHus 15
93 MexaHu4yeckue U 3JIeKTPOMarHiuTHbIE 10 1
BOJTHBI
24 Ontuka 25 1
Hroro no pazneny 60

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnowr CTO 5 1
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckysipHO-BOJTHOBOH Jyallu3M 15

4.2 ®duznka aToma 5)

43 ®dwu3uka aTOMHOTO S7pa U JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJeMeHTBI aCTPOHOMMHU U aCTPOPUIUKU 12
Hroro no pazneny 12
Pasznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 du3nvecKuil NpakTUKyM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOIEE IOBTOPEHUE
CucreMmaruzanys 1 0000eHne
71 MIPEIMETHOTO COJIEPIKAHUS U OTIBITA 15
' JeSITeIbHOCTH, IPUOOPETEHHOTO NPH
n3yueHuu kypca ¢usuku 10 — 11 kmaccos
Hroro no pazueny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTHYeckune
padoThI

Jdara
U3yUYeHUs

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

®u3uka — pyHraMeHTaIbHas HayKa O
pupoJie

04.09.2023

HayuHb1ii METOI TO3HAHUS U METOBI
UCCIIeIOBaHUS (PUINICCKUX SIBICHUN

06.09.2023

DKCHEpUMEHT U TEOpHs B TIpolecce
no3HaHus npuposl. Habmonenue n
HKCHEPUMEHT B (PU3UKE

07.09.2023

CriocoOsl n3MepeHust GU3NYECKUX BEIMYUH

07.09.2023

AOCOIIIOTHASA M OTHOCUTEIILHAS
MOTPEUTHOCTH N3MEPEHUHN (PU3UIECKUX
BCIIMYHNH

08.09.2023

MonenupoBanue B ¢pusuke. Poib u mecto
¢bu3uku B pOpMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU
JIEATEIILHOCTH JIFOACH

11.09.2023

Mexanunueckoe nBuwxkenue. Cucrema
orcyeTa. OTHOCUTEIHLHOCTh
MEXaHU4eCKOTO IBIKeHus. [Ipsimast n
oOpaTHas 3a/1auyu MEXaHUKU

13.09.2023

Pannyc-BekTop MaTepUalIbHON TOUKH, €r0
IIPOEKIIMK HA OCH KOOpAUHAT. TpaeKkTopus.
[Tepememenue. Ckopocth. X mpoekumun
Ha OCH KOOpAMHAT

14.09.2023




PaBHOMEpHOE IPSAMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKECHHUS

14.09.2023

10

Crno)xeHue mepeMeIeHnii 1 CKOPOCTEH.
Pentenue 3agau

15.09.2023

11

HepaBrnomepHoe nuxenne. MrooBeHHas
CKOpOCTb. Yckopenue. [Ipsamonnueitnoe
JIBUJKEHHE C ITOCTOSIHHBIM YCKOPEHUEM

18.09.2023

12

['paduueckoe onrcanue MPsIMOIUHEHHOTO
JIBUKEHMSI C IOCTOSSHHBIM YCKOPEHUEM

20.09.2023

13

CBoOoaHoe nasieHne. Y CKOpeHue
CBOOOIHOTO MaeHUS. 3aBUCUMOCTb
KOOPJHMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX rpaduku

21.09.2023

14

I{BI/I)KGHI/IG TCIa, 6pOH_IeHH01"O nmox yriiomM K

TOPU30HTY

21.09.2023

15

KpuBonuneiinoe nBuxeHue. J[BrkeHue no
OKPY>KHOCTH. YTJIOBAs ¥ TUHEHHAS
ckopocts. [lepuon u yacrora.
LleHTpOCTpEMUTENBHOE U TOJHOE
YCKOpEHHUe

22.09.2023

16

KonTponbhas pabora no teme
"Kunematuka"

25.09.2023

17

Ilepssliif 3akoH Herotona. Muepruanbabie
cuctemsl orcuéra. [IpuHumn
OTHOCHUTEIbHOCTH ['anmuies.
HewnneprumaneHbie cucTemMbl OTCUETA

27.09.2023

18

Cuna. PaBHOg€EHCTBYIOIIAs crita. Bropoii
3axkoH HrroToHa. Macca

28.09.2023

19

B3aumoneiictue Ten. Tpetuil 3akoH
Hrrotrona

28.09.2023




[Tpunnun cynepno3unuu cwi. Pemenne

20 3a/1a4 Ha IpUMEHEHNE 3aKOHOB HproTOHa 29.09.2023
3aKO0H BCEMHPHOTO TATOTECHUSI.

21 :‘)KBI/IBaJ'ISHTHOCTI) rpaBUTALMOHHOW U 02.10.2023
WHEPTHON MacChI

2 Cua TSDKEeCTH U yCKOpEeHUe CBOOOIHOTO
MmaJgeHus 04.10.2023
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas 05.10.2023
KOCMHUYEeCKasi CKOpocTb. 3akoHbI Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 05.10.2023
Cuna tpenus. [Ipupona u BUaBI cuil

25 Tpﬁ:HI/ISI. JIBI>KeHHE B *KUIKOCTHU U ras3e C 06.10.2023
y4€TOM CHJIBI COTTPOTHBIICHUS CPEJIbI

26 HaBnenue. [‘uapoctaTrueckoe 1aBIeHUE.
Cuna Apxumena 09.10.2023
AOCOIIOTHO TBEPAOE TEIIO.

27 [TocTynaTensHOE U BpallaTesIbHOE 11102023
JBH)KEHUE TBEPJIOTO Tea

)8 MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpamieHus. [lnedo cubl 12.10.2023
CrnoxeHue cuil, MPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsKecTH Tena. Y cioBus
paBHOBECHS TBEPAOTO Tea. Bus 12.10.2023
paBHOBECHS

30 Pewienue 3amau 13.10.2023

31 KoHnTtponbHas paboTa no teme "J{[uHamuka.
CraTuka TBEproro tena'" 16.10.2023

32 Nmnynsc MmaTepraabHONH TOYKH, CUCTEMBbI




MaTepuaiabHbIX Touek. LleHTp mace
CUCTEMBI MaTepUaIbHBIX TOUEK. TeopeMa o
JBHOKEHUH LIEHTpa Macc

18.10.2023

33

Nmrmynbe cuitbl U1 M13BMEHEHUE UMITYJTbCa
Tena. 3aKOH COXPAHECHHSI UMITYJIbCA.
PeakTnBHOC ABMIKEHIE

19.10.2023

34

MOMEHT UMITYJTbCa MAaTEPUATLHOU TOYKH.
[pencraBnenne 0 COXpaHEHHNH MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

19.10.2023

35

Pemnrenue 3agau

20.10.2023

36

PaGoTa cuipl Ha MaJIOM M Ha KOHEYHOM
nepemenieHuu. I'paduueckoe
mpeicTaBIeHUe paboThl CHITBI. MOIITHOCTH
CHJIbI

23.10.2023

37

Kunernyeckas sneprus. Teopema 06
M3MEHEHUU KMHETUYECKOU SHEPT U
MaTepHaIbHON TOUKHU

25.10.2023

38

HOTGHLII/IaJIBHBIe 1 HCIIOTCHIIMAJIBbHBIC
CHIIBI. HOTGHHI/IaHBHaH OHEprus-. BTOpaﬂ
KOCMHYCCKasA CKOPOCTb

26.10.2023

39

Tpetbs kocMuyeckasi CKOpocTh. CBS3b
paboThl HEMOTEHIINATIBHBIX CHJI C
U3MEHEHHEM MEXaHUYECKOHN dHEpPrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYEeCKOI sHeprun

26.10.2023

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHyiuu 11 uneanbHON
KUIKOCTH

27.10.2023

41

KoHnTtponbHas paboTa o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHUKe"

06.11.2023




PazBuTune npeacraBienuii 0 npupoie

42 TermnoTsel. OcHOBHBIE nojoxenust MKT. 08.11.2023
Huddysus. bpoyHoBCcKOe ABMKEHME
CrpoeHnue ra3000pa3HbIX, KUJIKUX U
4 . X
3 TBEPABIX "1;6.]'[ apakTep ABWKCHUS U 09.11.2023
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYJT (AaTOMOB).
44 KonnuectBo Bemectsa. [locTosnnas 09.11.2023
ABorazipo
45 Temneparypa. TemnoBoe paBHOBECHE.
[Ixana Ienbcus 10.11.2023
46 Pemrenne 3amau 13.11.2023
47 Wneanpublii ra3. 'a3oBble 3aKOHBI 15.11.2023
48 VYpasuenue Menneneesa-Knaneiipona.
Pemrenne 3amau 16.11.2023
49 AbcomoTHas Temreparypa. 3akoH
HanpToHa 16.11.2023
50 W3onporieccol B uaeanbHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA 17.11.2023
I'paduueckoe npeacraBneHmne
ol M30IPOIIECCOB: U30TEPMa, U30XO0Pa, 90.11.2023
n3zobapa
52 OcHoBHoe ypaBHeHne MKT 99 11.2023
53 Pewienue 3amau 93.11.2023
CBs13b a0COTIOTHOM TEMIIEPATYPHI
4 . .
5 TEPMOUHAMHUYECKONU CUCTEMBI CO CpeTHEH 93.11.2023

KMHETUYECKOM SHEPrueH NOCTyNaTeIbHOIO




TEIIOBOTO JABIKCHUA €€ JaCTHUIl

55

O0001IeHrE U CUCTEMATU3ALMA 3HAHUI IO
TeMe "OcHoBsl MKT"

24.11.2023

56

Kontponbhas padota o teme "OCHOBBI
MKT"

27.11.2023

57

TepmoanHamuyeckas cucreMa. 3ajlaHue
BHEWIHUX ycnoBuid 1uist T/ cucteMsl.
Breninue v BHyTpeHHUE TapaMETPhI.
[TapameTpsl T/] cuctemsbl Kak cpegHue
3HAYCHMS BEIMYMH, OIHUCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

29.11.2023

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoJibHas penakcanus T /]
CHUCTEMBI K TEIIOBOMY PaBHOBECHIO

30.11.2023

59

Moaenb HIealLHOTO Ta3a B
TepMOJANHAMUKE. Y CIIOBUSI IPUMEHUMOCTH
3TOU MOJEIIU

30.11.2023

60

VYpaBaenue Menaeneesa-Knaneiipona u
BBIPAKCHME JUUI1 BHYTPEHHEN SHEPruu

01.12.2023

61

Beipaxenue J1st BHyTpEHHEH SHEPTUN
OJTHOATOMHOT0 HJIEaJIbHOIO Ta3a.
KBa3ucratuueckue u HecTaTUYECKUE
IIPOLIECCHI

04.12.2023

62

OnemeHTapHas paboTa B TepMOIUHAMUKE.
Beruucnienue paboTsl o rpaduky
npoiiecca Ha pV-auarpamMmme

06.12.2023

63

Terutonepenaya kak crocod N3MEHEHUS
BHYyTpeHHel 3nepruu Tl cuctemsl 6e3
COBEpILEHUs pabOThI

07.12.2023

64

KoHBek1us, TeraonpoBoaHOCTb,
U3IIy4YCHHE

07.12.2023




65

KomunuectBo Temnorel. TemmoéMKOCTh Tea.

VYaenbHas u MOJIApHasA TEINIOEMKOCTH
BelIecTBa. Y eabHas TeIioTa CTOopaHusA
TOILJIMBA

08.12.2023

66

Pacuér konuyecTBa TEIUIOTHI IpU
TeIionepenaye

11.12.2023

67

[Tonstue 06 agmabaTHOM mpoiiecce.
[TepBbIii 3aKOH TEPMOIMHAMUKHU

13.12.2023

68

KonmgecTBo TeroTsl u paboTa Kak MephbI
U3MEHEHUs BHyTpeHHe! sHeprun T /1
CUCTEMBI

14.12.2023

69

BTtopoii 3aKk0H TepMOJUHAMUKY J1JIsI
PaBHOBECHBIX M HEPAaBHOBECHBIX
npoueccoB. HeobpaTumocTs NpUpOIHBIX
MIPOLIECCOB

14.12.2023

70

HpI/IHI_[I/IHLI HeﬁCTBHH TCIIJIOBBIX MAIIIMH.
KT/

15.12.2023

71

MaxkcumanbsHoe 3Hauenre KIIJI. Iukin
Kapno

18.12.2023

72

Pemenue 3amau

20.12.2023

73

DKOJIOTHYECKHUE ACTIEKTHI UCIIOJIB30BAHMS
TEIUIOBBIX ABUTATEIEN. TemmoBoe
3arpsI3HEHUE OKPYKAOLIEH CpeJIbl

21.12.2023

74

Pemenue 3amau

21.12.2023

75

O0o0061IeHrEe U CUCTeMAaTH3aIHs 3HAHUN TI0
teme "TepmoanHamuka. TernnoBbie
MaIuHbI"

22.12.2023

76

KonTponbHas pabora no teme
"Tepmonunamuka. TeraoBsie MAIUHbBI"

25.12.2023




77

[TapooGpazoBaHue U KOHIECHCAIIMS.
Hcnapenue u kunieHue. Y aenbHas TerioTa
napooopa3oBaHUsI

27.12.2023

78

HacplleHHble 1 HEHACHIIIEHHBIE TTapHI.
KauecTBenHas 3aBUCHMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBIILICHHOTO Tapa OT
TeMIEepaTypbl, UX HE3AaBUCUMOCTD OT
00bEMa HACHIIIICHHOTO TIapa. 3aBUCUMOCTh
TEMIIEpPATyphl KATIEHUS OT JABJICHUS B
JKHUJIKOCTH

28.12.2023

79

BnaxHocTs Bo3ayxa. AOCONMIOTHAS U
OTHOCHUTEJIbHAS BJIAYKHOCTh

28.12.2023

80

Pemenue 3amau

29.12.2023

81

82

TBépnoe Teno. Kpucrannuueckue u
amopdHbIe Tena. AHU30TPOIHUS CBOWCTB
KpPHUCTaJJIOB

[InaBienue u kpuctauU3anms. Y AeiabHas
TeruioTa riasneHus. Cyonmumanus

10.01.2024

11.01.2024

83

Hedbopmanuu TBEpIOTO Tena. Pactskenue
u cxatue. Casur. Moayne FOnra. [Ipeaen

ynpyrux nedopmanuii

11.01.2024

84

TemioBoe pacliupeHne KUIKOCTEN U
TBEPIBIX T€J. AHTAPMOHU3M TEILJIOBBIX
Kosie0aHUi YacTHUIl BEllecTBa

12.01.2024

85

[IpeoOpazoBanue 3HEprun B (Ha30BBIX
nepexoaax

15.01.2024

86

VYpaBHeHue TerioBoro 6anaHnca

17.01.2024

87

Pemenue 3amau

18.01.2024




88

[ToBepxHOCTHOE HaTsKEeHHE. KanmiuiapHbie
siBJEHUs. J{aBieHue 1o UCKpUBIEHHOM
MMOBEPXHOCTHIO JKUJAKOCTU. PopMyna
Jlammaca

18.01.2024

89

O000611IeH1E U cCUCTEMAaTH3a1Ms 3HAaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3o0Bble IEPEXOBI"

19.01.2024

90

KonTtponbhas paboTa o teme
"ArperaTHble COCTOSIHHSI BEIICCTRA.
da3zoBbIe TIEpEeXOabI"

22.01.2024

91

DnekTpu3anus Tei U €€ MposiBICHUSI.
DnekTpuyeckuit 3apsia. J{Ba Buma
AIEKTPUIECKUX 3apsaaoB. [I[poBoaHMKH,
JIAPJIEKTPUKH U TIOTYTTPOBOTHUKH

24.01.2024

92

DneMEeHTapHBIA ANEKTPUYECKUH 3apsil.
3aKOH COXpaHEHUS IEKTPUUECKOr0 3apsiia

25.01.2024

93

B3aumoneiictBue 3apsioB. Toueunbie
3apsabl. 3akoH Kynona

25.01.2024

94

Pemnrenue 3agau

26.01.2024

95

DnekTpuyeckoe notie. Ero neiicteue Ha
AIEKTPUIECCKUE 3aPsiIbI

29.01.2024

96

Hampskx€HHOCTB 2JIEKTPUYECKOTO MOJIS.
[TpoOusIii 3apsia. JInHUM HAaNPSXKEHHOCTH
ANEKTpUYECKOro nosst. OqHOpogHOE
JNEKTPUYECKOE I10JIE

31.01.2024

97

[ToTeHIManbHOCTh AIEKTPOCTATHYECKOTO
moss. Pa3HocTh INOTCHIIMAJIOB 1
HalpsHKeHUE

01.02.2024

98

[ToTeHmanpHas YHEPTUS 3apsiia B
aleKTpocTaTuueckoMm moJje. [lorennuan

01.02.2024




QJICKTPOCTATUYCCKOI'O IMOJIA

CBs3b HaHp}I)I(éHHOCTI/I TI0JIAI 1 pa3HOCTHU

99 MOTEHIIMAJIOB IS DJIEKTPOCTATUYECKOTO 02.02.2024
0TSt
100 [TpuHIHIT CyTIePIIO3UTIUH STEKTPHUSCKUX
noJei 05.02.2024
101 Pemenue 3anau 07.02.2024
102 [Tone Toueunoro 3apsana. [lone
paBHOMEPHO 3apsKEHHOU cephl 08.02.2024
[Tone paBHOMEPHO 3apsSKEHHOTO TTO
103 00BEMY malja. [Torne paBHf)MepHO 08.02.2024
3apsHKeHHOW OECKOHEYHO! TUIOCKOCTH
104 [TpoBOAHHKY B 3TEKTPOCTATHIECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsi/I0B 09.02.2024
105 JIVIeKTPUKY ¥ TTOJTYITPOBOTHUKHU B
AIEKTPOCTATHUECKOM TOJIE 12.02.2024
Konnencarop. 5nekTpo€MKOCTh
106 KOHZEHCATOPa. DIEKTPOEMKOCTD TIOCKOTO 14.02.2024
KOHJIEHCATOPa
107 [TapannensHOE COeqUHEHNE
KOHJICHCATOPOB 15.02.2024
108 [TocnenoBarenbHOE COeIMHEHNE
KOHJIEHCATOPOB 15.02.2024
109 DHeprus 3apsHKEHHOI0 KOHIEHCaTopa 16.02.2024
110 Pemenue 3amau 10.02.2024
111 JIBr>keHue 3apsiKEHHOW YaCTUIIbI B
OJIHOPOJTHOM AJICKTPUYECKOM TOJIe 21.02.2024
112 Pemenue 3amau




22.02.2024

O06001IeHHE U CUCTEMATU3ALMS 3HAHUI 110

113 TeMe "DIleKTpudeckoe noie" 22.02.2024
114 Kontponbhas paboTa o Teme
"DnekTpuueckoe mnose" 23.02.2024
Cuna Toka. [TocTosiHHBIN TOK. Y ClIOBUS
115 CYILIECTBOBAHUS MOCTOSTHHOTO 96.02.2024
AIEKTPUIECKOTO TOKA
116 Hctounuku Toka. Hanpsixenue u 31C 98.02.2024
117 3akoH OMa 11 yyacTKa LEIu.
DIEKTPHYECKOE COITPOTUBIICHHE 29.02.2024
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJTHOPO/IHOTO TIPOBOJIHHUKA OT €T0 JIJTUHBI ’ 99.02.2024
TUIOMIA/IA TIOTIEPEYHOTO CEUCHUS
119 VY aenpH0e CONPOTHRIICHHUE BEIICCTRA.
Pemenue 3amay 01.03.2024
120 [TocnenoBarenpHOE, TapaIeaIbHOE,
CMEILIaHHOE COEIMHEHNE MTPOBOIHUKOB 04.03.2024
121 Pacu€T pa3BeTBIEHHBIX JIEKTPUUCCKUX
uenei. [Ipasuna Kupxroda 06.03.2024
122 Pemenue 3amay 07.03.2024
123 Pabota anmexTpuueckoro Toka. 3akoH
Jxoyns —Jlenna 07.03.2024
124 Pewienue 3amau 08.03.2024
MOIIHOCTB AIEKTPUIECKOTO TOKA.
125 TennoBass MOIHOCTS, BhIIENsIEMAas Ha 11.03.2024
pesucrope
126 Pemenue 3amau




13.03.2024

O/1C 1 BHyTpeHHEE CONPOTUBIIEHUE

127 HCTOYHHKA TOKA 14.03.2024
128 3axon OMa 11 MOJIHOM (3aMKHYTOM)
AIEKTPUUECKOM 1enHn 14.03.2024
129 P
ellIeHNe 3a1a4 15.03.2024
130 M
OII[HOCTHh HCTOYHHKA TOKA 18.03.2024
131 K
3 OpPOTKOE 3aMbIKaHHE 90.03.2024
132 KonneHncarop B 11enu NOCTOSIHHOT'O TOKa 91.03.2024
133 P
ellIeHre 3a1a4 91.03.2024
134 Pemrenue 3aga4y mo treMme "I1oCcTOSHHBIN
AIEKTPUUYECKUN TOK" 22.03.2024
135 Pemenne 3amag no treme "TlocTossHHBIH
ANEKTpUYECKuil TOK" 01.04.2024
136 Pemrenne 3agay mo treMme "IloCcTOSHHEIN
AIEKTPUIECKUN TOK" 03.04.2024
137 O0001Ienre ¥ cucTeEMaTH3alKs 3HAHAH 110
teMe "[1oCTOSIHHBIN 1eKTpUYECKUi TOK" 04.04.2024
138 Kontponbhas paboTa o teme
"TTocTOsSIHHBIN AMIEKTpUYECKUil TOK" 04.04.2024
DneKTpuuecKas MPOBOAUMOCTh PA3THUHBIX
139 BEILIECTB. DJIEKTPUUECKUH TOK B METaJIax. 05.04.2024
CBepXIpoBOJIUMOCTh
DNEKTPUUYECKHUN TOK B pACTBOPAX H
140 .3
pacIuiaBax 3JIEeKTPOJIUTOB. 3aKOHBI 08.04.2024

@apaz[ €1 IJId BJICKTPOJIM3a




141

DJIeKTpUYECKUH TOK B razax. [lnazma

10.04.2024

142

DNEKTPUUYECKUN TOK B BAKyyMeE.
Bakyymnble ipuGopsI

11.04.2024

143

DNEeKTPUUECKUN TOK B IMOTYIPOBOJHHUKAX

11.04.2024

144

[ToaynpoBOTHUKOBBIE PHOOPEI

12.04.2024

145

@U3NYECKUM IPAKTUKYM I10 TEME
"M3MepeHue CUiIbl TOKA U HANIPSIKEHUSI B
LIEMH TOCTOSTHHOTO TOKA MPH MOMOIIN
aHAJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX
pubopoB" uiu "3HaKOMCTBO ¢ TU(PpoBOI
nabopatopueii o ¢pusuke. [Ipumeps
U3MepeHus: GPU3NUECKUX BETHMUUH MPH
MOMOIIIM KOMITBIOTEPHBIX 1TaTYUKOB"

15.04.2024

146

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUYKEHUS C
LEJIbIO ONPEAEIECHUS MTHOBEHHOM
ckopocTH"

17.04.2024

147

PU3NYECKUIl MPAKTUKYM TI0 TEME
"HU3mepenue yCKopeHus mpu
MPSIMOJIMHEITHOM pPaBHOYCKOPEHHOM
IBHKEHUU 110 HAKJIOHHOM IIIOCKOCTH'" MIIH
"UccnenoBanue 3aBUCUMOCTH IIyTH OT
BPEMEHH IMPH PABHOYCKOPEHHOM
nByDKeHun"

18.04.2024

148

@U3NYECKUM IPAKTUKYM I10 TEME
"M3mepeHue yCKopeHHst CBOOOIHOTO
najgeHusa" win "M3ydyenue ABUKEHUS Tena,
OpOIIEHHOTO TOPU3OHTAILHO"

18.04.2024

149

@U3NYECKUI IPAKTUKYM II0 TEME




"N3ydyeHue qBUKEHUS Teja 110
OKPY>KHOCTH C MOCTOSIHHOM IO MOJYJTIO
ckopoctbio" nnm "HccnenoBanue
3aBUCUMOCTH TIEpHOJIa 0OpaIieHus
KOHUYECKOTO MasiTHUKA OT €ro
napameTpoB"

19.04.2024

150

OuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue paBHOIEUCTBYIOLIEH CUJIIBI
IIPU ABMKEHUH OpycKa 10 HaKJIOHHOU
wiockoctu" win "[IpoBepka rumnoTessl o
HE3aBHCHUMOCTH BPEMEHH JIBHKEHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3aJaHHOE PAcCTOSIHUE OT €ro Macchl'”

22.04.2024

151

@U3NYECKUI IPAKTUKYM II0 TEME
"HccnemoBaHue 3aBUCUMOCTH CHII
YIOPYTrOCTH, BOSHUKAIOIIMX B MPY>KUHE U
pe3nHOBOM 00pasiie, oT ux aedopmanuun’
unu "M3yueHne NBUKEHUSI CUCTEMBI TEJl,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTOMN Yepe3
nérkuii 0J10K"

24.04.2024

152

OuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue kodddumnreHTa TpeHus 1mno
BEJIMYMHE YIJI0BOTO K03 duiinenrta
3aBucumoctu Frp(N)" wm "HUccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM
koaurmentom Tpenus" wim "Uzyuenue
JIBUKEHUS Ipy3a Ha Bajly ¢ TpeHuem"

25.04.2024

153

@U3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBUi paBHOBECHS
TBEPAOIO TEJA, UMEIOLIETO OCh BPALLCHUS"
unu "KoHCTpyupoOBaHHE KPOHIITEHHOB U

25.04.2024




pacuér cun ynpyroctu" unu "Uzyuenue
YCTOMUYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO
IJI0IAb OTIOPHI"

154

@U3NYECKUI MPAKTUKYM 10 TEME
"N3mepeHue uMmynbca Tena 1no
TopMo3HOMY IyTu" unu "M3mepenue cuiisl
TATH, CKOPOCTU MOEIH 3JIEKTPOMOOUIIS U
MOIITHOCTU cuiibl TATK" K "CpaBHEHUE
M3MEHEHMS UMITYJIbCa Tejla ¢ UMITYJIbCOM
cuibl" wnu "HccnenoBanue coxpaHeHust
UMITyJIbCa MpHU yIIPyrom B3aumoaencTsun"
wim "M3MepeHre KHHETHYECKON dSHEPTrun
TeJa Mo TOPMO3HOMY ITyTH"

26.04.2024

155

@U3NYECKUI IPAKTUKYM II0 TEME
"N3y4yeHne n30TepMHUUYECKOT0 IpoLecca
(peKOMEHI0BaHO UCIIOIb30BaHHUE
udpoBoi nadopatopun)" i "M3yuenue
MU30X0pHOTrOo npouecca” unu "N3yuenue
n3obapHoro nporecca” unu "IIposepka
ypaBHEHUS COCTOSTHUSA"

29.04.2024

156

OuU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue yienbHON TEmI0EMKOCTH"
nnu "HccnenoBanue mporecca OCThIBAHUS
BeuecTBa" win "MccienoBanue
anpunabatHoro nponecca” wim "M3ydyenue
B3aUMOCBS3U YHEPTUU MEKMOJICKYISIPHOTO
B3aUMOJCHCTBUS U TEMIIEPATypPhbl KUIICHUS
Jkugkocren"

01.05.2024

157

@U3NYECKUI IPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN UCTIAPEHUS
xuakocten" i "M3mepenue ynenpHoR
TEIUIOTHI TU1aBieHus bpaa" uin "M3yuenue

02.05.2024




CBOMCTB HAChIILIEHHBIX NapoB" WIH
"N3mepenne abCOIOTHOMN BIAXKHOCTH
BO3/yXa U OILIEHKa MacChl HapoB B
nomenieHun". Usmepenue kodpdumreHTa
MOBEPXHOCTHOTO HATSKEHUS

158

@U3NYECKUM IPAKTUKYM II0 TEME
"HaO:roieHue npeBpalieHus SJHepruu
3apsKEHHOI0 KOHIEHCATOPa B JHEPIHIO
n3nydeHus ceeroauoaa’ win "M3ydyenue
IIPOTEKAHUsS TOKA B LIETIH, COAECPKAILEH
koHzaeHcarop" uinu "Pacnpenenenue
Pa3HOCTH NMOTEHIUANIOB (HANPSKEHUs) IPH
IIOCJIEJOBATEIILHOM COCINHEHUHU
KOHJIEHCATOPOB"

02.05.2024

159

@U3HYECKUM PAKTUKYM I10 TEME
"UccnemoBaHue CMEIIAHHOTO COCIUHCHUS
pe3uctopoB" uinm "M3MepeHue yieabHoro
COTIPOTHUBJICHUS ITPOBOTHUKOB" HITH
"HcceqoBanne 3aBUCUMOCTH CHJIBI TOKA
OT HAIpPSDKEHUS JIJIS JTaMIIbl HaKanuBaHus"

03.05.2024

160

OuU3NYECKU IPAKTUKYM 110 TEME
"Habnronenue anextponausa" win
"U3mepenue 3apsiia 0OJHOBAICHTHOTO
noHa" niu "VccrenoBanue 3aBUCUMOCTH
CONPOTHUBJICHUSI TEPMOPE3UCTOPA OT
temneparypbl” win "CHsATUE BOJIBT-
aMIIEPHOM XapaKTEpUCTUKHU auoaa"

06.05.2024

161

PeseprubIil ypok. O600611eHIE 1
CUCTeMAaTH3aIHs 3HAHHH 110 TeMe
"KunemaTtuka"

08.05.2024

162

PesepBHrlii ypok. O6001IeHNE U
CHCTEMaTHU3aLMs 3HAHUH 110 TeEME

09.05.2024




"lunamuka"

163

PesepBHelit ypok. O6001ICHNE 1
cucTeMaTu3anys 3HaHuu mo teme "CrtaTHuka
TBEpAoro tena'

09.05.2024

164

PesepBHelii ypok. O600ICHHE 1
cHUCTeEMaTHU3alMs 3HAHUH 110 TeMe "3aKOHEBI
COXpaHEHHUs B MeXaHuke"

10.05.2024

165

PeseprubIil ypok. O6001eHIE 1
cucTeMartuzaius 3HaHui mo Teme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOI Teopun”

13.05.2024

166

PesepBHrlit ypok. O6001ICHNE 1
cUCTeMaTH3alus 3HaHHUH 10 TeMe
"Tepmoaunamuka. TeraoBble MallIiHbI"

15.05.2024

167

PesepBHeIit ypok. O600ICHHE 1
cHCTeMaTH3alus 3HaHUH 110 TeMe
"ArperaTHbl€ COCTOSIHHSI BEIIECTBA.
®da3oBbIe IEpexoab"

16.05.2024

168

PeseprubIil ypok. O60061eHIE 1
CUCTEMAaTHU3alMs 3HAaHUM 110 TeMe
"Dnexrpuueckoe noie"

16.05.2024

169

PeseprubIil ypok. O60061eHIE 1
CUCTeMaTH3alMs 3HaHUM 110 TeMe
"TTocTOSIHHBIN ANIEKTpUYECKUI TOK"

17.05.2024

170

PesepBHelii ypok. O6001IeHHE U
cucTeMaTH3alus 3HaHui 1Mo Teme "Toku B
pa3IM4HbIX cpegax”

20.05.2024

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

170

16




11 KVIACC

Ne
n/n

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

B3aHMO)I€ﬁCTBHC IIOCTOSIHHBIX MAaroHuToB U
IIPOBOJHUKOB ¢ TOKOM. MarHUTHOE IOJIE.
['unoteza Amnepa

Bekrop maruutHOM naaykuuu. [IpuHnun
CYNEPHO3UIIMU MarHUTHBIX TTosieH. JInnuu
MarHuTHON MHIYKIIUH

MarnuTHO€ 1noJje IPOBOJHUKA C TOKOM.
OmneiT OpcTena

Cuna Amrniepa, €€ HanpaBJiIE€HUE U MOJYJIb

Pemrenue 3agag

IIpumeneHne 3akoHa Ammepa.
DJeKTpou3MepHUTEIbHbIE TPUOOPHI

Cuna JlopeHnia, e€ HanpaBJI€HUE U MOYJb.
JIBr>keHUE 3apsiKEHHOM YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10J1€

Pemenue 3amau

Pa6ota cunsl Jlopennia

10

Pemntenue 3agau

11

MarauTtHoe 110JI€ B BEIIIECTBE.
deppoMarHeTuKy, napa- U J1MaMarHeTUKU

12

OcHoBHBIE CBOMCTBa (heppPOMATrHETUKOB.
[Ipumenenune peppoMarHeTHKOB




13

Pemrenue 3agay mo teMme "MarautHoe mone"

14 Pemenne 3amau nmo teme "MarautHoe 1oje"

15 SIBieHHE PIEKTPOMArHUTHON UHIYKIIUH.
[ToTok BeKTOpa MarHUTHON MHAYKIIUU

16 OJ1C uHAYKIIMH

17 3aKO0H AJICKTPOMArHUTHOW HHYKIHH
Qdapanes

18 Buxpesoe anextpuueckoe noie. Toku Pyko

19 OJIC MHAYKIIMY B JIBUKYIIUXCS
MTPOBOTHHKAX

20 Pemenue 3agau

21 [TpaBuno Jlenna

29 NunyktuBHOCTE. KaTtynika HHIYKTHBHOCTH
B IICIIM IIOCTOSSHHOI'O TOKA

23 SBnenue camounaykuu. I/C
CaMOMHYKIIHH

24 DHeprusi MAarHUTHOTO TIOJISI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE MOJIe

25 Pemenue 3agau

26 O0001IeHre U cUcTEMATH3allHs 3HAHUH 110
Teme "DIeKTpoauHaMuKa"

97 Kontponbhas pabota o teme
"OnexrpoguHamuka"

28 Konebarenpnas cuctema. CBOOOIHEIC
KoJjeOanus. ['apMoHnYecKkue KojaeOaHus

29 Kunematnueckoe 1 JTMHAMHUYECKOE

OIIMCAHKE KOJIeOaTEIbHbBIX I[BI/I)KGHI/II;'I




DHepreTu4eckoe onucanue. BeiBoj
JTUHAMHUYECKOTO OMUCAHMS TAPMOHUYECKUX

30 KoJIeOaHMIA U3 UX SHEPTETUICCKOTO U
KMHEMAaTUYEeCKOTO OMUCAHUS

31 Awmmuntyzaa u $asa xonebaHui
[lepuox u yacrora xonedbanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJI€OaHUI

32 MareMatruueckoro mastHuka. [lepuon
CBOOOJIHBIX KOJI€OaHUH PY>KUHHOTO
MasiTHUKa

33 3aryxaromue konebaHus. BelHyX1eHHbIE
kosneOanus. Pezonanc

34 ABTOKONE0AHUS

35 Pemenue 3amay

36 VYpok-koHpepeHuus "Mexanndyeckue
KoJ1e0aHusl B My3bIKaJIbHBIX HUHCTPYMEHTAX"

37 O0600611eHre U cUCTeMaTH3alus 3HAHUN TI0
teMe "Mexanuueckue konebanus"

38 DneKTpOMarHuTHBIC KOJIeOaHusI.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTYIbI

39 3apsi/ia KOHJIGHCATOpa ¢ aMIUIUTYI0ON CHITBI
TOKa B K0JIEOATEIILHOM KOHTYpE

40 3aK0H COXpaHEHUS SHEPTUU B UICATLHOM
Kose0aTeIbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHuTHbIC

41 KoJjeOanus1. BeiHyK1eHHbIE

AJIEKTPOMArHUTHBIE KOJICOAHMs




[Tepemennslit ToK. Pe3auctop u KOHAEHCATOP

42 B IIETTH TIEPEMEHHOTO TOKa

43 Karyiika HHTyKTUBHOCTH B IIETTH
MEPEeMEHHOTO TOKa

m 3akoH Oma J1sl 3JIEKTPUUYECKOH 1IENu
MIEPEMEHHOTO TOKa
MOIIHOCTE IEPEMEHHOTO TOKA.

45 AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HATIPSIKEHUS

46 Pe3oHaHC B 35IeKTpUYECKON TSN

a7 Pemenue 3amau
WneansHbId Tpancopmarop.

48 [TpousBoACTBO, IEpeaava u MOTpedIcHNE
ANEKTPUIECKOW SHEPT U
DKOJIOTUYECKUE PUCKHU TIPH TIPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa ucnois30BaHus
AIEKTPOIHEPTHH B MOBCEAHEBHOM KU3HH

50 Pemenue 3amay

51 Pemenue 3amau

52 O06o001IcHNEe U CHCTEMATH3aLMs 3HAHUH 110
TeMe "DJIeKTpoMarHuTHbIC KojieOaHus"

53 Mexanndeckne BOIHbL. XapaKTepUCTUKHU
MEXaHHYECKUX BOJIH

54 CBoiicTBa MEXaHUYCCKUX BOJIH

55 3ByK. XapaKTePUCTUKH 3BYKa

56 WNndpas3Byk u yiaprpassyk. lllymosoe

3arpsi3HEHHE OKPY)KAIOIIEeH CpeIbl




57

Penrenue 3agau

58

3J'IGKTpOM3FHHTHBI€ BOJIHEI. I/ISJ'Iy‘ICHI/IG
SJICKTPOMArHUTHBIX BOJIH

59

3Hepl"I/I${ SJICKTPOMATrHUTHBIX BOJIH.
CsoiicTBa QJICKTPOMArduTHLIX BOJIH

60

[ITkana 31€eKTPOMarHUTHBIX BOJIH.
[TpumeHeHne >IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIUTIBEI paTUOCBA3U U TCICBUACHUS.
Pangunonokanus. D1eKTpOMarHuTHOE
3arpsA3HEHUE OKPYXKAIOLIEN CpeIbl

62

Konrponsnas padora no teme "Konebanus
Y BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnupoCTpaHEHus CBETa

64

Pemienue 3ama4d Ha NMPUMCHCHUC 3aKOHA
HpHMOHHHCﬁHOFO pacupoCTpaHCHUs CBETa

65

Otpaxenue cBera. [mockoe 3epkaino.
Cddepuueckoe 3epkaino

66

[Tpenomnenue cBeTa. AOCOTIOTHBINA U
OTHOCHUTEJIbHBIN MOKa3aTeb IPEIOMICHUS.
[TomHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroJ MOJIHOTO BHYTPEHHETO
OTpaXKEHUS

67

Pemienue 3a/la4 Ha MPUMCHCHUC 3aKOHOB
OTPAXXCHUA U IIPCIOMIICHHUA CBCTA

68

Xop nydei B npusme. Jlucnepcus crera.
CnoxubIii coctaB Oenoro csera. Lper




JIunzpl. @OKyCHOE pacCTOSIHUE U

09 OTITUYECKAs CHJIA JINH3BI

70 [TocTpoenne n300paKeHHI B JIMH3AX U UX
cucreMax. YBeJTU4YeHUE JTMH3bI
Pemenue 3a1auy Ha mocTpoeHUe

71 N300paKeHUil, MOJIy4aeMbIX C TIOMOIIIBIO
JIMH3

72 ['a3 xak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl mpuMEHUMOCTH
reOMETPUYECKON ONITUKH

74 CKopocTb CBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus ceeta

76 WuTepdepenmus ceeta

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOJIOACHNST MAKCUMYMOB 1 MUHUMYMOB

78 Pewenue 3amay

79 [Ipumenenue unTepdepeHun

80 Judpakmus cBeTa

81 JudpakimonHas pemeérka. YciaoBue
Ha0JII0/IEHUS TTIABHBIX MAaKCHUMYMOB

82 Pemenue 3amay

83 [TorepeyHOCTh CBETOBBIX BOJIH.
[Tonspusauusa ceera

84 Pemenue 3amau

85 CBeToBBI€ sIBJICHUS B IPUPOJIE

86 O06o01IeHrne U cucTeMaTU3alusl 3HAHUH 110

Teme "OmnTuka"




87 KontponbHas pabota nmo teme «OnTrka» 1
['paHUIBI TPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKHU. 3aKOHBI AIEKTPOJUHAMUKA U 1
MIPUHIIUIT OTHOCUTEIILHOCTH

89 [Toctynatel crienuanbHON TEOPHH 1
OTHOCHTEIIEHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeobpaszoBanus Jlopenna. Ycnopue

90 pUYMHHOCTUA. OTHOCUTENIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeJlJIeHHEe BPEMEHU U
COKpaIlleHUEe JTHHBI

o1 DHeprus ¥ UMIYIbC PEISITUBHCTCKON 1
YaCTHIIBI

92 CBsi3b MaccChl C YJHEPTHEH U UMITYJILCOM 1
PENATUBUCTCKON YaCTULIBI. DHEPTHS TOKOS

93 PaBHOBeCHOE TETIIOBOE M3ITyYCHHE 1

94 3akoH cMemenns Bunaa 1

95 I'unote3a M. [Tnanka o kBantax. ®OTOHBI 1

96 DHeprusi ¥ UMIYIIbC POTOHA 1

97 ®otorddext. OnbiThl A. I'. Cronerosa. 1
3akonsl pororddexra

98 VYpasuenue DitHmreiHa 175 Gotodddekra. 1
"Kpacnas rpanuna" ¢ororddexra

99 Hasnenue ceera. Ombitsl 1. H. JleGenena

100 BoJsiHOBBIE CBOKMCTBA YaCTHIL
Bomubl ge bpoins. /[nuHa BOIHEI 1€

101 Bpoiinst u pa3mMepbl 00JIaCTH JTIOKATH3AIUN 1

JBHKYILEKUCS YaCTULIBI




102

KopnyckynspHo-BOJIHOBOH Ayanu3m

103 Jludpakiys 3JeKTPOHOB Ha KPHUCTAIIIAX
Crenngurka u3MepeHuid B MUKPOMHUPE.

104 CooTHolIEHUs HEOTIPEAECIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3amad

106 Pemenue pacuétHpIxX 3a1a4
KonTponbhas pabora o temam: "OCHOBBI

107 CTQO", "KopryckynsipHO-BOJTHOBOM
nyanuzm"

108 OnbITHI 110 UCCIIEOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnas mozaens atoma Pesepdopaa

109 [Toctymnater bopa

110 Buns! cnextpos. CrieKTp ypOBHEHN 3HEpruu
aToMa BOJ0poJa

111 CrioHTaHHOE ¥ BBIHYKICHHOE U3ITyYeHHUE
cBeTa

112 Jlazep
Hyknonnas monens siipa ['eitzenGepra-

113 MBaHeHKo. 3apsa U MacCoOBOE YMCIIO sAIpa.
N3oronsl. PainoakTMBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaga. CBoiicTBa

114 MOHM3UPYIOLIET0 U3iIydeHus. Biusnue
PaAMOAKTUBHOCTH Ha KUBBIC OPTaHU3MBI.
Jo3umerpus
DHeprus CBA3U HyKIIOHOB B siipe. SiepHbie

115 cunbl. Jledekt macceol siapa. SAnepHoie

peakuuu. Snepusie peakTopsl. [IpodiemMsbr




YIpaBJIIEMOro TEPMOSAEPHOIO CUHTE3A.
DKOJIOTHYECKHE aCIIeKThl Pa3BUTHS 1€PHOI
SHEPreTUKU

116

Mertoabl perucTpaluy U UCCICI0BAHUS
AJIeMEHTapHBIX yacTull. OyHIaMeHTalIbHbIE
B3aUMOJICHCTBHS. bapruoHbI, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-TiitooHHast MOJIeTb aApPOHOB

117

®dusuka 3a npenenamu CtaHnapTHON
Mojenu. TéMHas MaTepust U TEMHAs
sHeprusi. EnuHCTBO (PU3MYECKON KapTHHBI
MHpa

118

OTalbl pa3sBUTHA aCTPOHOMUU. 3HaucHUE
ACTPOHOMUU

119

[TpumMeHnMOCTh 3aKOHOB (PUBUKH IS
00BSICHEHUS TIPUPOIBI KOCMUYIECKUX
00BEKTOB. MeTOIbI ACTPOHOMUYECKUX
HCCIeJOBaHUN

120

CoBpeMeHHBIE ONTHYECKHE TEIECKOIIBI,
paIuoTeNeCcKOIbl, BHeaTMOChepHast
aCTPOHOMHS

121

Bun 38é31H0r0 Heba. Co3Be3ausi, SpKue
3BE3/1bl, TUIAHETHI, UX BUJIUMOE IBUKECHHE

122

Conueunas cuctema. Comnnne. Congeunas
akTUBHOCTh. McTounuk sHeprun CoJiHIA U
3BE3]1

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpajabHbIN KJ1acC —




CBETUMOCTD"

124

3Be3bI IIIaBHOH MOCIE0BATEILHOCTH

125

Buytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEACTABIEHUS O TPOUCXOKICHUN U
sporonuy CoJIHIA U 3BE3/1. DTaIlbl JKU3HHU
3BE3]

126

Mneunsiii [1yre — Hama 'anaktuka. Tumst
rajakTuk. YEpHbIE ABIPEI B sIpax rajlakTUK

127

Bcenennas. Pacuiupenne Beenennoit. 3akoH
Xab6mna. Teopus bosbiioro B3psiBa.
PennkroBoe n3nyuenue

128

MacmtaOnas ctpykrypa Beenennoii.
Meraranaktuka

129

Hepeménnsie npo6iieMbl aCTPOHOMUUT

130

@U3HYECKUI MPAKTUKYM II0 TEME
"HccmenoBaHue MAarHUTHOTO II0JIST
IMOCTOSTHHBIX MarHUTOB" MJIN
"HcceqoBaHue CBOMCTB
¢beppomarnetukoB" win "HccienoBanue
JEUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

@U3NYECKUl MPAKTUKYM 10 TEME
"Usmepenue cuibl Amniepa" wim "M3ydyenue
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA"
i "OnpeeneHne MarHuTHOW WHIYKITUU
Ha OCHOBE U3MEepeHMs cuibl Amnepa”

132

DU3NYECKUI TPAKTUKYM I10 TEME
"HccienoBaHue ABICHUS




3JIEKTPOMATHUTHON MHAYKIIUK" WU
"Onpenenenne MHAYKIIMA BUXPEBOTO
MarduTHOTO IT0JIs"

133

OuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue sBI€HUA CAMOUHIYKIUU"
nnu "COopka MOJEIH JIEKTPOMArHUTHOTO
reHepartopa"

134

@U3UYECKUI IPAKTUKYM I10 TEME
"N3mepenue neproaa cBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

135

@U3HYECKUI IPAKTUKYM 110 TEME
"ITpeoOpa3oBaHue 3HEPTUH B IPY>KUHHOM
MasiTHUKE"

136

PU3NYECKUI MPAKTUKYM IO TEME
"UccnenoBanue nepeMEeHHOTO TOKa Yepe3
IIOCJIEIOBATEIBHO COCTUHEHHBIC
KOHECHCATOP, KaTYIIKY U PE3UCTOP" UITN
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOro Toka"

137

@U3NYECKUI IPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3BYKOBOW BOJIHBI"

138

OU3NYECKUI TPAKTUKYM T10 TEME
"M3Mmepenue nmokazareiis npesioMICHUs
crexna" win "l[lonydyenue n3odpakeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

139

PuU3NYECKUl MPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha mpuMepe




X)uakux JuH3)" wim "M3mepenue
(hOKYCHOTO PACCTOSTHHS PACCEHBAIOIITUX
uH3"

140

OU3UYECKU IPAKTUKYM 110 TEME
"Ha6mronenue nudpakiuu, nHTepepeHInn
Y noJsipu3anuu csera”

141

@U3HYECKUI IPAKTUKYM II0 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX yacTUL (110 poTorpadpusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

@U3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue nocrostHHoi Ilnanka Ha
ocHOBe uccienoBanus Goroddpdexra" mim
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOAMO/ OT HANPSKEHUs"

143

@U3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBaHue CEKTpa pa3peKEHHOTO
aTOMapHOI0 BOAOPOJa U U3MEPEHUE
noctostHHOM Pumbepra"

144

@U3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C
HCTIOJIb30BAHUEM JO3UMETpA" WU
"N3yueHune morIomeHus OeTa-4yacTull
amoMuHuEM"

145

@U3UYECKUM IPAKTUKYM 110 TEME
"HaGmronenus 38E31H0r0 HebOa
HEBOOPYXEHHBIM TJIa30M C UCIIOIH30BAHUEM
KOMITHIOTEPHBIX TIPUIIOKESHUH IS




OTpeIeTICHUS TTOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ius CeBepHOro Moylapus 1 spKue
3B&31b1" wan "HaOmroieHus B TEJIECKOII
JlyHbI, IUIaHET, TYMAHHOCTEN U 3BE3HBIX
CKoIIeHui"

146

O06o001eHre 1 cucTeMaTr3alus 3HaHUM.
Ponb ¢pu3uKu 1 aCTpOHOMUH B
3KOHOMUYECKOM, TEXHOJIOTHYSCKOM,
COIMAIPHOM M ATUYECKOH chepax
NeSITEIbHOCTH YeJIOBeKa

147

O06o0uIeHne U cucTeMaTu3aus 3HAaHUH.
Ponb 1 MecTO GU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

148

O06001IeHre U CUCTEMATU3ALINS 3HAHUI.
Pons Gusmueckoii Teopun B GOpMHPOBAHUN
MPEJICTABICHUHN O GU3NUECKON KapTHHE
MHUpa, MeCTO (PU3NIEeCKON KapTUHBI MHpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOE

149

O0001IeHNE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "Kunematuka"

150

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "Kunematuka"

151

O000611IeHNE U CHCTEMATH3aIMs 3HAHUH 110
teme "/lunamuka"

152

O00011IeHNE U cUCTEMATHU3aIMs 3HAHUH 110
teme "CTtaTuka TBEpJOro Tena"




153

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "3aKOHBI COXpPAHEHHsI B MEXAHHUKE"

154

O06o01IeHrne U cUuCcTeMaTU3alusl 3HAHUH 110
TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
Teopun"

155

O060011IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TeraoBbie
MAaIIuHE"

156

O00011IeHNE U cUCTEMATHU3aIMs 3HAHUH 110
Teme "ArperatHble COCTOSHUS BEIIECTBA.
dazoBble Iepexoabl"”

157

O00011IeHNE U cUCTEMATHU3AIM 3HAHUHN 110
TeMe "DJleKTpudeckoe nose"

158

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "I10CTOSAHHBIN ANEKTPUIECKUI TOK"

159

O06o01IeHre U cUCTeMaTU3aIUsl 3HAHUH 110
teme "Toku B pa3nuuHbIX cpenax”

160

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "MaruuTtHoe mose"

161

PesepBHelii ypok. O600ICHHE 1
cHCTEMAaTU3aIUs 3HAHUH 10 TEME
"DIeKTpOMarHuTHas UHAYKIusA"

162

Peseprubiil ypok. O6006meHIE 1
cUCTEMATH3aIlUs 3HAHUH 110 TEME
"Mexaundeckue konedanus"

163

PeseprubIil ypok. O6001eHIE 1
CHCTEMaTH3alUs 3HAHUH 10 TEMe
"DeKTpoMarHuTHbIE KoJieOanus "




164

PeseprubIil ypok. O60011eHNE 1
cUCTeMaTH3alMs 3HaHUH 10 TeMe
"MexaHUYECKUE U 3JIEKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHelii ypok. O60011eHNE U
cucTeMaThu3anus 3Hagui mo reme "Ontuka"

166

PesepBubiil ypok. O60011eHIE 1
cucTeMaTusanys 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubiil ypok. O6001eHuE 1
CUCTeMAaTH3aIHs 3HAHWUH 110 TeMe
"KopmyckyisipHO-BOJIHOBOM Jyanu3m"

168

PesepBHrlit ypok. O6001ICHNE 1
cucTeMaTH3alus 3HaHU 1Mo Teme "dusnka
atoma"

169

170

PesepBHelit ypok. O600ICHHE 1
cucTeMaTH3alus 3HaHUi 1Mo Teme "dusnka
ATOMHOTO SI/Ipa U 3JIEMEHTAPHBIX YacTHIT"

PeseprubIil ypok. O600meHuE 1
cHCTEeMaTH3allKs 3HAaHUH 10 TeMe
"OnemeHTh! acTpoduzuxu”

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






