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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha ypoBHE CpeAHero oOiero oopasoBaHus pazpaboTaHa Ha
OCHOBE IOJIOKEHUH U TPEOOBAHUI K pe3ybTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTEIbHOU
nporpammsl, nipeacTaBieHHbx B PI'OC COO, a taxxke ¢ yu€toMm QeaepanbHOil pabouei
nporpaMMmbl Bociutanusi U Konuenuu npenoaaBanus ydeOHoro mpenmMera «dusnkay B
oOpa3oBarenpHbIX opraHu3auusx Poccuiickoin @enepanuu, pean3ylOIIUX OCHOBHbBIE
o0pa3oBaTebHbIE NPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompeaenser oO0A3aTENbHOE MPEIMETHOE COACpKAHUE,
YCTAHABIIMBAET PEKOMEHAYEMYIO TOCIEIOBATENbHOCTh HU3YYEHHUS TEM U Pa3leioB
y4eOHOTO TMpeaMeTa ¢ Y4ETOM MEKIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTHMKU
y4eOHOTO Mpollecca, BO3PACTHBIX 0coOeHHOcTel oOydaromuxcs. [Iporpamma no dusuke
na€T TpeJNICTaBlICHUE O 1ENsIX, COepKAaHUU, OOIIeH cTpaTeruu 0o0y4eHusl, BOCIIUTAHUS U
pa3BUTHS 00y4YaloOIUXCsl cpeAcTBaMU ydyeOHoro mpeamera «Duszmka» Ha yriryOJIEHHOM
YPOBHE.

N3ydyenne kypca QUMK yriayOnEHHOTO YpPOBHS MO3BOJIIET PEaM30BaTh 3aJadyd
MpO(ECCHOHAIBHON OpUEHTAllMU, HAMNpPaBICHO HAa CO3/IaHHUE YCIIOBUW JUIsl MPOSBICHUS
CBOMX MHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEN KaXKIbIM 00y4YaroIIMMCsl, KOTOPbIE
HEOOXOAMMBI I NPOAOJDKEHUS 00pa3oBaHUs B OPraHU3alUsAX MPOPECCHOHAIBHOTO
00pa30BaHUsI 1O PA3IUYHBIM (PU3UKO-TEXHUUECKUM U HHKEHEPHBIM CHEUATbHOCTSIM.

B nporpamme no ¢usnke onpeaenstorcs MmIaHupyeMble pe3yIbTaTbl OCBOEHUS Kypca
(U3MKH Ha YpPOBHE CpEIHEro OOIIero 00pa3oBaHUs: JMYHOCTHBIE, METalpEIMETHBIE,
npeaMeTHele (Ha yriyOnéHHoM ypoBHe). HayuHo-meTononormdeckoil OCHOBOW st
pa3paboTKu TpeOOBAaHUN K JTUYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM PE3yJIbTaTam
oOy4Jaronuxcsi, OCBOMBIIMX MPOrpaMMy 1O (U3MKE HAa YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsI Ha yTriIyOJIEHHOM YPOBHE, SIBISIETCS] CHCTEMHO-/1E€ATEIbHOCTHBINA MOIXO/.

[Iporpamma o Gpu3uKe BKIIOYALT:

TUTAaHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKHU Ha yriyOJIEHHOM YPOBHE, B TOM
YyCIie MPEAMETHBIE PE3YNIbTATHI IO FO1aM 00yUYEHHS;

cojiepkanue yueOHoro npeamera «Ousukay 1mo rojam oOy4eHusl.

[Iporpamma 1o (u3uKe UMEET NPUMEPHBIN XapaKTep U MOXKET OBbITh MCHOJb30BaHA
YUHUTEIIMHA (PU3UKH IJI51 COCTaBIEHHUS CBOMX Pad0UYUX MPOTPaAMM.

[Iporpamma 10 (QuU3MKE HE CKOBBIBAET TBOPYECKYIO HHHIMATHBY YUHUTENIECH U
MPEAOCTABIISAET BO3MOXKHOCTU JIJISl peaIM3alMy Pa3IMYHBIX METOAUYECKUX MOAXOJI0B K
npenojaBanuio (PU3MKHU Ha YI1yOJEHHOM YPOBHE MPH YCIIOBUHM COXPaHEHUs 00s3aTeIbHON
4acTH COJAEPKAHMS Kypca.

du3nka Kak Hayka o Hambosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B Ka4eCTBE
yueOHOro mpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHMHA 00
okpyxatotieM mupe. [IIkoapHBI Kypc GUBHKN — CHCTEMOOOPa3yIOIINA I €CTECTBEHHO-
HAYYHBIX y4€OHBIX IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB
U SIBJICHUH, U3y4aeMbIX XUMUeEH, Ouosorueit, pusudeckoit reorpadueii © aCTpPOHOMHEH.
Hcnonb3oBaHre M aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUW OMPENEINIO XapakTep U
OypHO€ pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUM B chepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHUS
KOCMOCa, MOJIyYeHHUs] HOBBIX MaTEpHalIOB C 3a/laHHbIMU CBoMcTBaMu. M3yueHnue Gusznku
BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpA
oOyuaromierocsi, B ()OpMUpPOBaHHE YMEHUI MPUMEHSATh HAYYHBIM METOJ TO3HAHUS MpU
BBITIOJIHEHUU UMHU YYE€OHBIX UCCIIEJOBAaHUM.



B ocHOBy kypca pu3uMKH Ha YpOBHE CpEIHEro 0o0IIero oOpa3oBaHUs MOJIOKEH P
UJe, KOTOPbIE MOXKHO paCCMaTPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoea wyenocmunocmu. B COOTBETCTBUM C HEU KypC SABISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3AesioB (PU3UKHU, BKIIFOUAET KaK BOIIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoen zenepanuzayuu. B cOOTBETCTBUM ¢ HEeW MaTepual Kypca GU3NKH 00bEeTUHEH
BOKpYT (Gu3nueckux Teopuil. Bexymmm B Kypce saBisieTcss GopMupoBaHUe MPEACTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MAaTE€PHUH, BEILIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanusanuss nOpeanosiaraeT  HCIOJIb30BaHHE
IYMaHUTApHOTO MOTEHIMANa PU3NYECKON HAYKH, OCMBICIICHHUE CBSI3U PA3BUTHUS (PU3UKHU C
pa3BuTHEM O0IIeCTBa, a TaKkKe C MHMPOBO33PEHUECKMMH, HPABCTBEHHBIMH U
HKOJIOTHYECKUMU IIPOOIEMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢buszuku yriayOia€éHHOTO YpOBHS
IIPEANOAracT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKMX M TEXHOJIOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM W 3aKOHOB. IIpm 3TOM paccMmaTpuBarOTCA Ha YpPOBHE
oOILIMX MPECTABICHUN U COBPEMEHHbBIE TEXHUYECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea rkonozuzayuu peanusyeTcsi NOCPEICTBOM BBEICHUS 3JIEMEHTOB COJIEpPKaHUS,
MOCBAIIEHHBIX 3KOJOTMYECKHM TIpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHHUKHM M TEXHOJIOTHH, a TakkKe OOCYXIAEHHUS MNpoOJeM palnuoHAIBHOIO
MPUPOIONOIB30BAHMS M IKOJIOTUYECKON O€30IaCHOCTH.

OcBoeHue conep)kaHus NPOrpaMMbl MO (PU3UKE AOHKHO OBbITh IOCTPOEHO Ha
INPUHILIMIIAX CHUCTEMHO-AESATENIbBHOCTHOIO mnoaxoda. s (u3uku peanmuzanus 53TUX
NPUHLIMIIOB Oa3upyeTcsi Ha HCIOJB30BAHMM CaMOCTOSTEIBHOIO HKCIEPUMEHTa Kak
MOCTOSIHHO JICUCTBYIONIETO pakTopa yueOHoro mporiecca. s yrinyOnéHHOro ypoBHS — 3TO
CUCTEMA CaMOCTOSATEIbHOIO YUEHUUYECKOTO IKCIEPUMEHTA, BKIIOYAIOIIET0 (pOHTAIbHbIE
YYEHHUYECKHUE OMBITHI TPU U3YYCHUH HOBOTO Martepuala, JJabopaTopHbie padoThl U pabOThI
npakTukyma. [Ipu 5ToM BO3MOKHBI [iBa crioco0a peanu3auu (pru3nueckoro npakTukyma. B
MEPBOM Ciy4yae MPaKTUKyM IpoBoauTcs aubo B koHue 10 m 11 kmaccos, nubo mocne
MEPBOTO M BTOPOTO MOJYroJWd B KaXJIOM M3 ATHX KiaccoB. Bropoil cmocod — 310
MHTErpanus padboT NpakTUKyMa B CUCTEMY JIA0OPATOPHBIX PabOT, KOTOPBIE IPOBOJATCS B
npoiiecce u3ydeHus pasnena (remsl). [Ipu sTom nmoa pabotamu mpakTUKyMa MOHUMAETCs
CaMOCTOSTENIbHOE HCCIIEIOBaHNE, KOTOPOE MPOBOAMUTCS MO PYKOBOJCTBY CBEPHYTOIO,
000011I€HHOTO BUIa 0€3 MOIIaroBOi NHCTPYKIIMH.

B mporpamme mo ¢Qusmke cucremMa y4eHHYECKOTo SKCIIEPUMEHTa, J1abopaTOPHBIX
paboT U MpakTUKyMa MpeCTaBlIeHa eAMHBIM NepedHeM. BoIOOp TeMaTuku Jij1sl 3TUX BUIOB
YUEHUYECKUX MPaKTUUYECKUX pabdOT OCYIIECTBISETCS YYaCTHUKaMH OOpa30BaTEIbHOIO
npolecca UCXoAsi U3 OCOOCHHOCTEH MOypOUYHOTO IUIAHMPOBAHUS U OCHAILEHUSI KaOMHEeTa
¢uzuku. [Ipu 3ToM obecrneunBaeTcsi OBIAJCHHE OOYYAIOIIUMUCA YMEHUSIMH MPOBOIUTH
NpsIMbIE M KOCBEHHbBIE U3MEPEHUsI, UCCIEIOBAHNS 3aBUCUMOCTEN (PU3NUECKUX BEJIUUUH U
ITIOCTAaHOBKY OIIBITOB IO MTPOBEPKE MPEITOKEHHBIX TUIIOTES.

bosibiioe BHMMaHuUE yIeNsieTcsl PELICHUI0 PaCUETHBIX U KayeCTBEHHBIX 3aaad. llpu
ATOM JJI1 pacUETHBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCS 3a/a4d C SIBHO 33JJaHHON U HESIBHO
3alaHHOM (DU3UYECKON MOJIENbI0, TO3BOJISIONINE TMPUMEHSTh H3YUYECHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOI0 pa3ziesia Kypca, Tak U MHTErpUpys IPUMEHEHNUE 3HaHUHN U3
pa3HbIX pas3nenoB. [[ns KauecTBEHHBIX 3aJad NPUOPUTETOM SIBIAIOTCA 3aJaHus Ha
OOBSICHEHUE/IPEJICKA3aHUE TMPOTEKAaHUs (PU3MUECKUX SBICHMM U  TPOLIECCOB B



OKpY>Kalolllel *KU3HU, TpeOyIolne BbI0opa GU3ndeckoi MOACNU JUIsl CUTYallud PAKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootrBerctBun ¢ TpeboBaHusimu PI'OC COO Kk MaTepuanbHO-TEXHUYECKOMY
o0ecrnedyeHn0 y4eOHOro mporecca Kypc (u3uku yriayOiaEHHOTO YpOBHS Ha YpPOBHE
cpeaHero o01iero oopa3oBaHus JOHKEH U3Y4aThCs B YCIOBUAX MpeIMeTHOro kabunera. B
KaOuHeTe (UBHKU [OIDKHO OBITh HeoOxomumoe jabopaTtopHoe 00OpyAOBaHUE IS
BBITIOJTHEHHSI YKa3aHHBIX B MpPOTrpamMme Mo (U3MKe YUYCHHYECKUX OIBITOB, JIA0OPATOPHBIX
paboT u paboT NpaKTHUKyMa, a TAKKE IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHCTpalinoHHOEe 00opyaoBaHUE (GOPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIbHOM IOCTATOYHOCTH U 00€CTIEUMBAET ITOCTAHOBKY MEPEYUCICHHBIX B IPOTPaMMe
no (u3MKe KIIOUEBBIX JEMOHCTpALMA JUIsI HKCCIAEAOBAHUS H3Yy4aeMbIX SIBIICHUM U
MPOLIECCOB, IMIUPUUECKUX U (PyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGopaTopHoe 000py10BaHHUE JJIsl YUEHUUYECKUX MTPAKTUYECKUX paboT popMupyercs
B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M 00ECIEYMBAECTCS B pacy€re OJHOTO0 KOMIUIEKTa Ha
IByX oOyvaromuxcs. TeMarnueckrue KOMIUIEKThI Ja00opaTOPHOTO 000pyAOBaHUS JAOHKHBI
OBITH MMOCTPOEHBI HA KOMITJIEKCHOM HCITOJIb30BAHNN aHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a
TaK)Ke KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU LIEJISIMU U3y4€HHs PU3UKHU B 001IEM 00pa30BaHUHU ABIISIOTCS:

dopMupoBaHHE HMHTEpEca W CTPEMIICHUS OOYy4aloUIMXCsi K HAYYHOMY H3YUYCHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX M TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE TMIPEICTAaBICHUM O HAayyHOM METOJe NO3HaHus MU (OPMHUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSAM;

(opMUpOBaHKE HAYYHOT'O MUPOBO33PEHHMSI KaK PE3yJibTaTa U3yUeHHs] OCHOB CTPOEHUS
MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrUE YMEHHI OOBSICHATD SBJICHUS C UCIIOJIb30BaHUEM (PU3UYCCKUX 3HAHUN
U Hay4YHBIX JI0Ka3aTeIbCTB;

(opMupoBaHKE NPEICTABICHUNA O PO (PU3UKU ISl Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX cdepax Oyayuieil npodeccruoHanbHOM
JESTENbHOCTH, CBA3AHHBIX C (DM3HMKOM, MOATOTOBKA K JalTbHEWUIIEMY OOYYEHHIO B 3TOM
HAIPaBJICHUH.

JlocTukeHue 3TuX 1eneil o0ecrneuynBaeTcs peleHueM CleayommX 3a1a4d B mpouecce
M3y4YeHHs Kypca (PU3UKH Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

MpUOOpETEHUE CUCTEMBI 3HAHUN 00 00X (HU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsX, BKIIOYAs MEXaHUKY, MOJEKYJSpHYIO (DU3UKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3HUKY U 2JIEMEHTHI aCTPO(DU3UKY;

(GopMupoBaHHE YMEHHMHA TPUMEHSATh TEOPETHUECKUE 3HaHHUs s OOBSCHEHUS
(bu3nyecKux SIBJICHUM B IPUPOJIE U ISl IPUHATHUS IPAKTUYECKUX PEIICHUN B TOBCETHEBHOM
KU3HU;

OCBOCHHE CIIOCOOOB PEIECHUs pPAa3IMYHbIX 3a/ady C SBHO 3aJaHHON (Qu3ndeckoin
MOJEJIbIO, 3aa4, MOAPa3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHue (PU3MUECKON MOJenH,
aJIeKBaTHOM yCIIOBUSAM 33Ja4i, B TOM YHCJIE 3a]1a4 HHXKEHEPHOTO XapaKTepa;

NOHUMaHNe (PU3UUECKUX OCHOB W MPHHIIUIIOB ACHCTBUS TEXHUYECKHX YCTPOMCTB H
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPEy;



OBJIAJICHHE METOJIAMU CaAMOCTOSITEILHOTO MIIAHUPOBAHUS U MPOBEICHUS (PU3HUECKUX
HKCIIEPUMEHTOB, aHAJIM3a U UHTEPIpeTaluu WH(OPMAaLUU, ONPEAeICHUsI JOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

CO3JaHUE yCIOBUM JIJISl Pa3BUTHS YMEHUI TPOEKTHO-UCCIIEN0BATEIBCKOM, TBOPUYECKOM
NEeSATENbHOCTH;

pa3BuTHe UHTepeca K cdepam mnpodecCHOHATBHOU NEATEIbHOCTH, CBSI3aHHOM C
(bU3HUKO.

B cootBerctBum ¢ tpedboBanusimu ®I'OC COO yrnyOn€HHBIA YpOBEHb W3YUYEHUS
yueOHoro npenmera «dusuka» Ha ypoBHE CpelHEero o01iero oOpa3oBaHUsl BbIOMpaeTcs
oOyJaronMMucs, IUIAHUPYIOUIUMU MPOJOJDKEHHEe O00pa3oBaHMs MO CHEHUATBHOCTIM
(hU3UKO-TEXHUUECKOTO MTPOHIISL.

Ha wusydenue ¢usuku (yriayOnéHHBIM ypOBEHb) Ha YPOBHE CpeaHEro oOIero
oOpazoBanust otBoauTcst 335 yacos: B 10 kiacce — 170 gacoB (5 yacoB B Henento), B 11
Kiacce — 165 yacoB (5 4yacoB B HEJIEIIO).

[Ipensiaraemelil B mporpaMmMe o (pu3uKe nepevyeHsb J1abOpaTOPHBIX M MPAKTHYECKHUX
paboT ABISIETCSI PEKOMEHJIOBAHHBIM, YUHUTEIb J€aeT BbIOOP MPOBEAEHUS JTa0OPATOPHBIX
padoT U OMBITOB C YYETOM HUHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUaromuXCs.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOIBI.

®duszrka — pyHAaMeHTaIbHas HayKa o npupojae. HayuHbiii MeTo MO3HAHUS U METObI
UCCJIeI0BAHUS (PUBUYECKUX SIBJIICHUU.

DKCnepUMEHT U TeOpHUsl B Mpolecce Mo3HaHus npupoasl. Habmonenre u sKCriepuMeHT
B (pusmke.

Crioco6s1 n3MepeHust GU3NYECKUX BEIUYNH (aHAJIOTOBBIE U IIU(PPOBbIC U3MEPHUTEIbHBIC
pUOOPBI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu n3mMepeHuilt GPU3NIECKUX BETUUHH (aOCOMIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue GpU3NUECKHUX SBJICHUI U MPOIIECCOB (MaTepuaibHas TOUKa, aOCOTIOTHO
TBEpJIOE TENO, HJealbHasl >KUJIKOCTh, HACAIBHBIM ra3, TOueuHbIM 3apsna). [umoresa.
Pu3NYECKUN 3aKOH, TPAHULIBI €T0 MPUMEHUMOCTH. PU3HYECKast TEOPU.

Pons m mecto ¢u3uku B (OpMHUpPOBAHUM COBPEMEHHOM HAYYHOM KAPTUHBI MHpa, B
IIPaKTUYECKOH AESITEIIBHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3mepeHne cuiibl TOKA M HAIPSOKEHHS B LIENM IMOCTOSHHOIO TOKa IpPU IOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LIU(poBoii Jaboparopueit o usuke. [Ipumeps! n3MepeHus pU3NIECKUX
BEJINYMH MPY MOMOIIY KOMITBIOTEPHBIX JaTYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABmwkeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBWXEHMS. (Cucrema
OTCYETA.

[Ipsimas u oOpaTHas 3aJla4yl MEXAHHUKHU.

Panuyc-BekTop MaTepHalibHOM TOYKH, €ro MPOEKIUU HA OCH CUCTEMBbI KOOpIUHAT.
Tpaextopusi.

[Tepemerienne, cKOpocTh (CpefHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHON TOYKH, UX MTPOEKIIMHU HA OCU CUCTEMBI KOOpIUHAT. CII0)KEHHE MTEPEMEIICHUN U
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBHJKEHHE. 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IMTyTH MaTEPUATILHON TOYKH OT BPEMEHHU U UX rpaduKH.

CBobogHOe majeHue. Y CKOpeHrne CBOOOHOro majaeHus. J[BruxkeHne Tena, OpOoIIeHHOro
MOJI YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPJMHAT, CKOPOCTH M YCKOPEHHUS] MaTepUaIbHOU
TOYKU OT BPEMEHH U UX rpadUKH.

KpuBonnHeHOE NBM>KEHUE. [[BHKEHNE MaTEpUAIbHONW TOUKHU IO OKPY>KHOCTH. Y TJ10Bas
U JIMHEMHas ckopocTh. [lepuoa u yacrora oopamienus. LlenTpoctpemutenbHoe (HOpMaIbHOE),
KacaresibHOE (TAaHT€HIMAJIBLHOE) U MOJIHOE YCKOPEHUE MaTepUaIbHOW TOUKH.

TexHHUYecKHue YCTPOWCTBA M TEXHOJOTMYECKHUE TMPOLECCHl: CHUAOMETP, JBH)KEHUE
CHapsI0B, LICTIHbIE, IIecTepEHYAThIe U PEMEHHBIE NTepeaayu, CKOPOCTHbIE TUQTHI.

Hemoncmpayuu.

Mopenb cucTteMbl OTCYETA, MILTIOCTPALUs KHHEMATHYECKUX XapaAKTEPUCTUK ABUKEHUSI.

Crioco0Obl uccie0BaHusl TBUKEHUIA.

NnmrocTpanys npeaenbHOro Nnepexoia U N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanue ABMKEHUN C UCTIOIH30BAaHUEM MEXaHHU3MOB.



[TameHue Ten B BO3IyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpOIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE IyTeN, TPAEKTOPUI, CKOPOCTEN ABUKEHHS OJTHOTO U TOTO YK€ Tea B Pa3HBIX
cUcTeMax OTCYETA.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO IBM>KEHUS € LEIIBIO ONPEAEIECHNs] MTHOBEHHON CKOPOCTH.

N3mepeHne yckoOpeHUs IpU NOPSIMOJIMHEMHOM pPAaBHOYCKOPEHHOM JBMIKEHHH 10
HAKJIOHHOU TTIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH NP PABHOYCKOPEHHOM JIBUKEHUU.

M3mepeHne yCKOpeHUsT CBOOOJHOrO maAeHHUS (PEKOMEHIOBAaHO MCHOJIb30BAHKE
1idpoBoii 1abopaTopun).

N3ydenue nBukeHuUs Tena, OpoLUIeHHOI0 TOpu30HTaNIbHO. [IpoBepka runoressl o npsMoin
IIPONOPLMOHAIIBHOMN 3aBUCHMOCTH MEKy JAJIBHOCTBIO MOJIETA M HAYAJIbHOW CKOPOCTBIO TEIA.
W3ydeHne nBUKEHUs TeJla 110 OKPYKHOCTH C IIOCTOSTHHOM I10 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IEpUOJA OOpalIEHUs] KOHUYECKOTO MAasTHHUKA OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBoiii  3akoH  Hprorona. HMuepuumaneHble  cuctemsl  orcu€ra.  [IpuHImn
oTHOcuTenbHOCTH ["anuiies. HennepuuanbHble cUCTEMBI OTCUETA (ONPEAEIICHUE, TPUMEDBHI).

Macca tena. Cuna. [IpyuHIun cynepno3unnu Cuil.

Bropoi 3axoH HproTOHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TIATOTEHUS. DKBUBAJIECHTHOCTh TPABUTAIIMOHHON U HHEPTHOW MAcCCHI.

Cuna T1spxkecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMAaAeHUs OT BBICOTHI HaJ
NOBEPXHOCTBIO IJIAHETHl U OT reorpauueckod MHPOTHI. J[BHyKeHHUE HEOECHBIX TNl U UX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBas kocMudeckas CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABUKyIIEerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpPEHUS CKOJIBXKEHUS W CUJIAa TPEHUS MOKOS.
Koadpounuent tpenus. Cuiia cConpoTUBIICHUS NPU JBUKEHUU TeJla B )KUJKOCTH WIIU rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIIBHOIO IBUKCHUS.

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckne ycTpouCTBa M TEXHOJIOTMYECKHE NPOLIECCHI: MOAIIMITHUKHA, JBHKCHUE
UCKYCCTBEHHBIX CITYTHHUKOB.

Hemoncmpauuu.

HabGnronenue nBM>XeHUs Tell B MHEPUUAIbHBIX U HEMHEPLIMAIbHBIX CUCTEMaX OTCUETA.

ITprHIMIT OTHOCUTEIBHOCTH.

KaueHne nByX UMIMHAPOB WIM IIAPOB PAa3HOW MacChl C OAUMHAKOBBIM YCKOpPEHUEM
OTHOCHUTEJIbHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PABHOJEHCTBYIOLIEH MPUIIOKEHHBIX K TEIYy CHJI C MPOU3BEIECHUEM MacChl
T€JIa HA €r0 YCKOPEHHWE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHUKAIOLIIUX B pE3yJIbTaTE B3AUMOIEHCTBHUS TEI.

N3mepenune macc 1o B3anMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUH.



[{eHTpoOE)KHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

N3mepenrie paBHOACHCTBYIONICH CHII TPH IBHXKEHUH OpycKa 10 HAaKJIOHHOM MJIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCHUMOCTH BPEMEHM JIBHJKEHMsI OpycKa MO HaKJIOHHOU
IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €T0 MAaCCHI.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux AehopMaIIvH.

N3ydyeHne NBUKEHHSI CHCTEMBI TEJ, CBA3AHHBIX HUTHIO, NMEPEKUHYTOW 4YEPE3 JETKHUI
OJIOK.

N3smepenne kodddummenTta TpeHUS IO BEIWYMHE YIVIOBOro  KodddummerTa
3aBUCHMOCTH Frp(N).

UccnenoBanne paBuxkeHUsT Opycka 1O HAKJIOHHOMW TIUIOCKOCTH C TEPEMEHHBIM
Kod(hPUIIMEeHTOM TpEHUSI.

N3ydeHune nBMKEHUS IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpHOE Teno. [locTynaTenbHOE U BpamaTesibHOE IBUKEHHUE TBEPIOTO TENa.
MOMEHT cuJibl OTHOCUTENIBHO OCcH BpalieHus. [lnedo cuibl. CrioxkeHue CUil, TPUI0KEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu tena.

YcnoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckne yCTporucTBa U TEXHOJOTMYECKHE MPOLECCHl: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, pemEéTyaTble KOHCTPYKIIUU.

Hemoncmpauuu.

VY cioBusi paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanue ycioBUiA paBHOBECUS TBEPAOTO TeEJIa, UMEIOLIETO OCh BPALLICHHUS.

KoHcTpynpoBanue KpOHIITENHOB U PacUYET CUJT YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO TUIOIIAAb OTIOPHI.

Tema 4. 3akonvl coxpanenus ¢ mMexanuke.

NmnynbC MaTepUabHOM TOYKHM, CUCTEMBI MaTepHUalbHbIX TOYEK. LIeHTp Macc cucrtemsl
MaTepHUaJbHbIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

Nmnynbe CUJIBl 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHHUE.

MoOMEHT umnysibCa MaTEpUAIBLHOM TOYKU. lIpencraBieHure O COXpaHEHHM MOMEHTA
MMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

PaGoTta cuiibl Ha MaJioM ¥ Ha KOHEYHOM IepeMenieHuu. ['paduyueckoe mpencTaBieHnue
PabOTHI CHIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 2HEprusi MaTepHaIbHON TOYKH. Teopema 00 M3MEHEHWN KMHETHYECKOU
SHEPrUU MATEPUAIIBHON TOUKH.

[ToreHnuanbHbie U HEMOTEHIIMANIbHBIE CHIIbL. [loTeHManbHas sueprus. [loTeHnnanpHas
SHEPTUs ynpyro aeGpopMUpOBaHHON MPY>KUHEL. [loTeHIIMaTbHAS YPHEPTHUS TeJIa B OJTHOPOHOM



rpaBUTALIMOHHOM noJie. [loTeHnmanbHas 3HEPTHs Tela B TPABUTALIMOHHOM I10JIE OJTHOPOJIHOTO
miapa (BHyTpH U BHe 1mapa). Bropas kocMuueckasi ckopocTh. TpeTbs KocMHuuecKasi CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CUJI C I3MEHEHUEM MEXaHUUYECKOW SHEPTHH CUCTEMbI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm 17 MAcanbHOM KUIKOCTH KaK CIIEICTBUE 3aKOHA COXPAHEHUS
MEXaHHYECKON IHEPTHH.

TexHn4eCcKre yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: JBUKEHUE PAKET, BOJIOMET,
KOMEP, MPY>KUHHBIA MUCTOJIET, TUPOCKOII, GUTYpHOE KaTaHHWE HAa KOHbKAX.

Hemoncmpauuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHre MOIITHOCTHU CUJIBL.

W3MeHeHue 3Hepruu Tela MPpU COBEPIICHNUU PabOTHI.

B3auMHble npeBpalieHns] KWHETUYECKOW U MTOTEHIMAIIBHOW HEPTUM NIPU ACHUCTBUU HA
TEJIO CHJIBI TSDKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3mepenue umiynbca Tejia o TOpPMO3HOMY ITYTH.

N3mepenue CUiibl TSITH, CKOPOCTH MOJIENIU 3JIEKTPOMOOUIIS U MOIITHOCTH CHUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIBCOM CHIIBL.

HccnenoBanne coxpaHEeHHs] UMITYJIbCA IIPU YIIPYTOM B3aWMOJICCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHS TTOTEHIIMAILHON SHEPTUU MIPY>KUHBI C PA0OTOM CHUIIBI TPEHUS.

OmnpeneneHue padoThl CUITBI TPEHUS TP ABUKEHUU TeJIa 10 HAKJIIOHHOMW MJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHBIE TIOJIOKEHUS MOJEKYIsIpHO-KUHeTH4Yecko Tteopun (MKT), ux omnbITHOE
obocHoBanue. Jluddysusa. bpoyHoBckoe aBrxeHne. XapakTep ABMKSHUS U B3aUMOACHCTBHS
YacTHUI[ BemiecTBa. Mojienu CTpOEHUs Ta30B, KUAKOCTEH W TBEPIBIX TET M OOBSICHEHUE
CBOIWCTB BEIIECTBA HAa OCHOBE 3THUX Mojeneil. Macca u pasmepbl MOJIEKYJd (aTOMOB).
KosmuecTBo BemnectBa. [locrossHHas ABoraspo.

TennoBoe paBHoBecue. TemmnepaTypa u cnocoObl e€ uzmepenus. Illkana remneparyp
[enbcus.

Mogens wuaeanbHOro ra3a B MOJEKYJIPHO-KMHETUYECKOM TEOpUM: YaCTHUIIbI rasa
JBUKYTCS XaOTUYECKUA U HE B3aUMOJICHCTBYIOT JIPYT C APYTOM.

["azoBble 3akoHBI. YpaBHeHUe MenneneeBa—Knanelipona. AOcomoTHas TeMmIepaTypa
(mkana temrnepatyp KenbBuna). 3axkon [lampToHa. M3omponecchl B HI€aJbHOM Trasze C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemiecTBa. [ 'paduueckoe TpencTaBieHUE H30IMPOIECCOB:
H30TepMa, U30X0pa, u3obapa.

CBsi3b MEXIy [aBJICHUEM U CpPEIHEH KUHETHYECKOM HHEpPrueil MocTynaTeabHOTO
TEIUIOBOTO JIBUKEHHUS MOJIEKYJI HJACAIBHOTO ra3a (OCHOBHOE YPAaBHEHUE MOJIEKYJSPHO-
KUHETUYECKOW TEOPUHU UJICATTbHOTO rasa).

CBsi3p  aOCONIOTHOM TemmepaTypbl TEPMOAWHAMUYECKOM CHCTEMBI CO CpeaHel
KMHETHUYECKOW SHEPTUEN MMOCTYIATEIBHOTO TEILIOBOTO ABMKEHUS €€ YACTHLI.



TexHuyeckue YCTpPOWCTBA M TEXHOJOTMYECKUE MPOLECChl: TEPMOMETpP, Oapomerp,
MOJIyYE€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTsKeHUE MOJIEKYL.

Moenu KpuCTaINIMYECKUX PEIIETOK.

HabGnrogenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii sxkcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue rmpoiiecca yCTAaHOBJICHHSI TEIJIOBOTO PABHOBECHSI IMPHU TEIIOOOMEHE
MEXKJy TOpsiYer U XOJI0AHON BOJOM.

N3yyeHnue M30TEpMUYECKOrO Mmpolecca (PEeKOMEHJAOBAHO MCIOJIb30BaHKUE ITMGPOBOH
Jabopatopun).

M3ydeHne n30X0pHOro nporecca.

N3ydenue nzobapHoro npoiuecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmogunamuueckass  (T[]) cucrema. 3amaHue  BHEIIHMX  YCJIOBUWM 1S
TEPMOJMHAMHMYECKON CHCTEMBI. BHemHue wu BHyTpeHHHE mnapamerpsl. llapamerpsr
TEPMOJUHAMHYECKON CHCTEMBbl KaK CpeIHUE 3HAYCHHUSI BEJIUYMH, ONHCHIBAIOIMIMNX €&
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayalo TEPMOJIMHAMHUKH. CamornpounsBosbHas penakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopenbs wuaealbHOrO rasa B TEPMOJMHAMUKE — CHUCTEMa YPaBHEHWM: ypaBHEHUE
MenneneeBa—KitanelpoHa u BEIpaKEHUE U1 BHYTPEHHEN SJHEPTUH. Y CIIOBUS IPUMEHUMOCTHU
ATON MOJENIU: HU3Kas KOHLEHTpAlMs YacTHIl, BBICOKHE TEMIIEpaTyphl. BblpaxeHue s
BHYTPEHHEW HEPTUU OAHOATOMHOTO UAEAIBHOTO ra3a.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DnemenTapHas paboTta B TepMoiuHaMuKe. Boeraucienue paboTsl o rpaduky mporecca
Ha pV-nuarpamme.

Tennonepegadya Kak crnoco0 M3MEHEHUS! BHYTPEHHEW SHEPruM TEPMOAMHAMUYECKOM
cucTeMbl 0e3 coBepieHus: padoThl. KOHBEKIIMS, TEMIOMPOBOIHOCTD, U3JIyUEHHE.

KommuectBo TemnoTel. TennoéMKOCTh Tena. YaenbHas M MOJISIpHAS TEIIOEMKOCTH
BELIECTBA. YpaBHeHUEe Mariepa. Y ienbpHas TeioTa Cropanus TorumBa. Pacuér konnyecTna
TEIUIOTHI MpHu Temionepenaye. [lonstue 06 agnadbaTHOM Tpoliecce.

[lepBsIit 3akoH TepMoauHaMuUKU. BaHyTpeHHs s sHeprus. KomnuecTBo TemoTse u paboTta
KaK MEpbl U3BMEHEHUS BHYTPEHHEN SHEPTUH TEPMOJIUHAMUYECKOU CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKHM [Ji1 PABHOBECHBIX IMPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIUHAMHYECKONW CUCTEMBI TPOXOIUT SAMHCTBEHHAsS annadara.
AOcouroTHas Temmeparypa.

BTopoii 3aK0OH TEpPMOITMHAMUKH JJI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO NEPEAATH
TEIJIOTy OT OoJiee XOJOJHOTO Tena K Oosiee Harperomy 6e3 kommencammu (Kmaysmyc).
HeobpaTtuMocTh IpUPOAHBIX TPOLECCOB.



[Tpunnunel aecteus TerioBbix MamuH. KIT/I.

Maxkcumansaoe 3nauenue KII/I. [ukin Kapho.

OKOJIOTUYECKUE  aCIeKThl  HCHOJIb30BAaHMUS  TEIUIOBBIX  ABUTaresieid. TeroBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEbI.

TexHuyeckue ycTpoicTBa U TEXHOJIOTHYECKHUE MPOUECCHI: XOJIOANIbHUK, KOHIUIIMOHED,
JU3ENIbHBIA M KapOIOpaTOPHBIN JBHUraTend, MapoBas TypOMHA, IMOJTYYEHUE CBEPXHU3KUX
TEMIIEpaTyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJOB C HCHOJIb30BAHWEM TEILUIOBOTO HACOCA,
YTUIN3ALMST OMOOPTraHUYECKOTO TOTUIUBA JJISI BRIPAOOTKH «TEIIOBOWM» U AIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadbaTHdecKOM pacIIupEHUH.

Bo3gymiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOTO MpoIiecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

N3mepeHue yaeapHON TENI0EMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOTO MpoIecca.

N3ydeHne B3aMMOCBSI3M SHEPTUHA MEXMOJIEKYIIIPHOTO B3aUMOICHCTBUS U TEMITEPATYPHI
KUIICHUS KUAJIKOCTEH.

Tema 3. Azpecamnibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. HMcmapeHue u KumeHue. YjenabHas TemioTa
napooOpa3oBaHusl.

HacellieHHble W HEHachlllleHHble Taphl. KadecTBeHHass 3aBUCMMOCTH IUIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Mapa OT TeMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACKIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUTIEHUS OT JaBJICHUS B KUIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIAYKHOCTb.

TBépnoe Ttemo. Kpucrammmueckue u amopdHbie Tena. AHHU3OTPONHS CBOWCTB
KpucTtauioB. [[naBiaenue u kpuctamuzanus. Y ieabHas Teriora miasieHus. Cyomumanus.

Hedopmanmu tBEporO Tena. Pactskenue u cxatue. Casur. Moayns FOnra. Ilpenen
yapyrux aedopmaruii.

TennoBoe pacuMpeHue XUAKOCTEN U TBEPIBIX Te, 00bEMHOE U IMHEIHOE paclIupeHue.
AHrapMOHH3M TEIJIOBBIX KOJICOaHUN YaCTHI BEIIECTBa KaK MPUYNHA TEIJIOBOTO PACIIUPECHUS
TeJ (Ha KaueCTBEHHOM ypPOBHE).

[IpeoOpa3zoBanue s3Heprun B PazoBbIX MEPEX0IaX.

YpaBHeHUE TEIJIOBOTO OajaHca.

[loBepxHocTHOe  HaTskeHue.  KodapduumeHT  MOBEPXHOCTHOTO  HATSHKCHUS.
Kanusspusie siBinenus. JlaBienue noa HCKPUBJIEHHONW MTOBEPXHOCTHIO KUJIKOCTU. Dopmyna
Jlarutaca.

TexHuueckue YyCTpONCTBA M TEXHOJOTMYECKUE MPOLECChl: KUJKUE KPUCTAIUIBI,
COBpPEMEHHbBIE MaTEpHUAIIBI.

Hemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBJIICHUHU.



M3mepeHne cuilbl IOBEPXHOCTHOTO HATSAKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMU.

CmaunBaHue.

KanwinspHsle sBICHHUS.

Mopnenn HEHBIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEpEHUs BIaKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIECTBA.

Buner nedopmariuii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3y4yeHue CBOMCTB HACHIILIEHHBIX I1APOB.

N3mepenne abCcoMOTHOM BIaKHOCTU BO3yXa U OIIEHKA MacChl IapOB B IOMELICHUH.

N3mepenne ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

HccnenoBanue 3aBUCHMOCTH JAe(opMalii pe3MHOBOTO o0Opaslia OT HMPHUJIOKEHHOH K
HEMY CHUJIBI.

Paznen 4. DaekTpoauHaMMKA.

Tema 1. Inexmpuueckoe noie.

DneKTpu3anus Tel U €€ MPOSIBICHU. DIEKTPUUECKUN 3apsal. [[Ba BUIa dJIEKTPUUECKUX
3apsnoB. [IpOBOOHMKM, ITUAJIEKTPUKHA W TOJYIPOBOAHUKHU. DJIEMEHTAPHBIN JJIEKTPUYECKHM
3apsia. 3aKOH COXPaHEHUs dJIEKTPUUECKOTO 3apsiaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyrnoHa.

DJIeKTpUYeCKOe mose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsix€anocts anektpudueckoro moisi. [IpoOuerit 3apsn. Jluaum HanpspkEHHOCTH
IIEKTPUYECKOro nojst. OXHOPOIHOE IIEKTPUUYECKOE TIOJIE.

IToTeHIMAIBHOCTD IEKTPOCTATHYECKOIO M0JIA. Pa3HOCTh MOTEHIIMAIOB U HANPSKEHUE.
[loreHumanbHas  JHeprus  3apsaa B djeKkTpocratnyeckom — mosie.  [loreHmman
IIEKTPOCTATUYECKOTrO ToJiA. CBSA3b HANPSHKEHHOCTH MMOJS M PAa3HOCTH NMOTEHIMAIOB IS
IIEKTPOCTATUYECKOTO MOJIA (KaK OJHOPOJHOTO, TAK U HEOJJHOPOIHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apsbkeHHOU cepsrl. [lone paBHOMEpHO
3apsHKEHHOTO 10 00BhEMY mmiapa. [losie paBHOMEpPHO 3apsHKEHHOW OECKOHEUHOW TIJIOCKOCTH.
Kaptunsl nuHAN HANPSHKEHHOCTH ATUX MOJIEW U SKBUINOTEHIIMAIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMPNEeKTpUKM B DJIEKTPOCTATHYECKOM Tmone. Jludnexkrpruueckas NPOHUIAEMOCTH
BEILIECTBA.

Kongencatop.  DNEKTpOEMKOCTb  KOHAEHCATOpa.  DJIEKTPOEMKOCTH  IUIOCKOIO
KOHJIEHCATOpaA.

[TapannensHoe coeauHeHWe  KoHAeHcAaTOpoB. IlocnegoBarenbHOE — COeIMHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTULbI B OJTHOPOJHOM DJIEKTPUYECKOM IIOJIE.



TexHuueckue ycTpoiucTBa U TEXHOJIOTHUECKUE MPOLIECCHI: AJIEKTPOCKOI, SJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aIMTa, 3a3€MIICHHUE JJIEKTPOIPUOOPOB, KOHIEHCATOPHI, reHepaTtop Ban
ne I'paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKCHHBIX MJIACTHH.

Monens anekTpocTtatndeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKM B DIEKTPUYECKOM MOJIE.

DnekTpocTaTuueckas 3amnuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIONIaJAW IUJIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmrogenue mpeBpamieHusi SHEPruM  3apsDKEHHOTO  KOHJEHCATOpa B DHEPTHUI0
W3JIy4EHUs CBETOANO/IA.

W3yyeHue npoTeKkaHus TOKa B LIENH, COAEpKalel KOHAeHCaTop.

Pacnpenenenre pa3HOCTH TOTEHIUAIOB (HANpPSDKEHUs) TPU  TMOCIEAOBATEIHLHOM
COEIMHEHHH KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannstil 31eKmMpudecKuili mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl CylIECTBOBAHUSI TMOCTOSSHHOTO 3JIEKTPUYECKOTO TOKa. VICTOYHHKHM TOKA.
Hamnpsoxenue U u DJ1C é.

3akod OMa i1l ydacTKa MeMu.

DNEKTPUYECKOE  CONPOTUBICHHE. 3aBUCUMOCTb  CONPOTUBIEHUS  OAHOPOIHOTO
MPOBOJAHUKA OT €ro JJIMHBI U IUIOMIAJHN MOMEPEYHOTO CEYEHUS. Y AEIbHOE CONPOTUBIICHUE
BEILECTBA.

[TocnenoBaTenbHOE, MapaJIEIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOJHUKOB. Pacuér
pa3BEeTBIEHHBIX AekTpuueckux uenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoyns—JIenua.

MOIIHOCTB ANEKTPUUECKOTO TOKA. TernaoBas MOIIHOCTG, BbIIEIsIEMas HA PE3UCTOPE.

DOJIC u BHYTpEHHEE COINPOTHUBJIIEHWE MCTOYHMKA TOKa. 3akoH Oma [Jsd MOJIHOU
(3aMKHYTO#1) 2JIEKTpUYECKOM 11ernu. MOIHOCTh HCTOYHHKA ToKa. KOpOoTKOe 3aMbIKaHUE.

KonnencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuueckue yCTpoOHWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: aMIIEPMETpP, BOJBTMETP,
peocTaT, CYETUHK FIEKTPUUECKON IHEPTUH.

Hemoncmpayuu.

N3mepeHne CUiTbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS I PE3UCTOpa, JIAMIIb
HaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh CONPOTHUBJIECHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIIOLIATU
MONEPEYHOr0 CEYEHUS U MaTepHaa.



HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBJIEHUS IIPU TOCTOSHHOM
HaIpsKEHNUH.

[Ipssimoe nzmepenne IJIC. KopoTkoe 3amMbIkaHN€e TalbBaHUUECKOTO 3JIEMEHTA U OLICHKA
BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0Osl coeTMHEHUsT UICTOYHUKOB Toka, D /[C Gatapeil.

HccenenoBanre pa3HOCTH NOTEHIIMATIOB MEK/TY IMOJF0CAMU HCTOYHUKA TOKA OT CUJIbI TOKA
B LICTIH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccenenoBanne CMEMAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA OT HANPSKEHUS JJIS1 JTaMITbl HAKAJIUBAHUS.

VYBenuueHnue npenesia u3MepeHus amnepmMerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJIEHUSI HCTOYHHUKA TOKA.

HccnenoBanne 3aBucumoct OJ[C TralbBaHUYECKOTO 3JEMEHTa OT BpPEMEHU IMpU
KOPOTKOM 3aMbIKAHUH.

HccnenoBanre pa3HOCTH NOTEHIIMATIOB MEKTy IMOJF0OCAMU HCTOYHUKA TOKA OT CUJIbI TOKA
B LICTIH.

HccnenoBanre 3aBUCUMOCTH MTOJIE3HONM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DneKkTpuyecKas MPOBOJAMMOCTh Pa3JIMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOAUMOCTH
TBEPABIX METAUIOB. 3aBHUCHUMOCTh  CONPOTUBIIEHHS METAUIOB OT  TEMIIEPaTyphl.
CBepXnpOBOANMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOOCTBEHHass W MPUMECHAs MPOBOJMMOCTH IMOJYNPOBOJIHUKOB.
CaoiictBa p—n-niepexoza. IloaynpoBoAHUKOBBIE PUOOPHI.

DNEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DIEKTPOIUTUUYECKAS TUCCOLUALIMS. DIIEKTPOJIN3.
3akonbl Qapazaes AJisl JIEKTPOIIU3a.

OnekTpuueckuid TOK B Ta3ax. (CamMoCTOATENbHBIM M HECAMOCTOSITEIBHBIN pa3ps.
Paznuunbie TUITBI cCaMOCTOSTENBHOTO pa3psaa. Monnus. [lnazma.

TexHuueckue ycTpoWCTBA W MPAKTUUYECKOE IPUMEHEHHUE: Ta30pa3psIHbIC JIAMIIbI,
AJIEKTPOHHO-JIy4YeBasi TPyOKa, MOJIYIPOBOTHUKOBBIE PUOOPHI: U0, TPAH3UCTOP, HOTOIUOI,
CBETOAMOJI, TalbBaHWKA, paQUHUPOBAHHE MEIW, BBHIIUIABKA QJIIOMUHUSA, SJIEKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpauuu.

3aBUCUMOCTH COMPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbI dJiekTponu3a Papajaes.

HckpoBoi paspsia ¥ MPOBOAUMOCTD BO31yXa.

CpaBHeHHE MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOJAMMOCTh AUOJIA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaoGmroienne amekTpoimsa.

N3mepeHnue 3apsiga OJHOBAICHTHOTO MOHA.

HccnenoBanre 3aBUCHMOCTH COMPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

DuU3NYEeCKUN MPAKTUKYM.



CriocoObl  M3MepeHus: (U3NYECKUX BEJIWYMH C HCIHOJIb30BAHMEM aHAJIOIOBBIX U
U POBBIX U3MEPUTENBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIIOTHBIE
U OTHOCUTEJbHbIE TOIPELIHOCTH H3MEPEHUN (¢u3ndeckux BeauunH. OIlleHKa TIpaHuI
MOTPEIIHOCTEM.

[TpoBeneHNEe KOCBEHHBIX HM3MEPEHHUH, HWCCIEIOBAaHUN 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH, ITPOBEPKA MPEATI0KEHHBIX TUIOTE3 (BBIOOP M3 padOT, ONMMCAHHBIX B TEMATHUECKUX
pazaenax «Y4eHUYECKU IKCIIEPUMEHT, JJabopaTOpHbIe Pa0OTHI, MPAKTUKYM).

MexnpeamMeTHble CBS3H.

Nzydenue kypca pusnku yriyoaéHHoro ypoBHs B 10 kiacce oCylIecTBIAETCS € YUYETOM
COZIEPKATENbHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMHd MaTE€MaTUKH, OHOJIOTHH, XHUMHH,
reorpaduy ¥ TEXHOJIOTHH.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbLE C USYUEHUEM MEM 0006 HAYUHO20 NO3HAHUA:
SBJICHUE, HAy4YHbIH (DaKT, TMIOTE3a, (PU3NYECKas BEJIUYMHA, 3aKOH, TEOpUs, HAOIIOACHUE,
DKCIIEPUMEHT,  MOJEIMPOBAHUE, MOJENIb, HW3MEPEHHE, IOIPEIIHOCTH  HU3MEPECHMIA,
U3MEpUTENbHBIE TPUOOPHI, U poBast 1abopaTopHsl.

Mamemamuxka: peuieHue cucteMbl ypaBHeHu#. JluneliHas ¢yHkus, mnapadoia,
runepboia, ux rpapukd U cBoicTBa. TpuroHomerpuyeckue (QyHKIUHU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPBI ¥ MX IPOEKIUU
Ha OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozun: vexanndeckoe ABUKEHUE B )KUBOU Npupoje, Aupdy3usi, 0cMOcC, TEMI000MEH
JKUBBIX OpPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYXAlolleld Cpelbl, yTHIW3alusl
OMOOPraHNYECKOro TOIIMBA JIs1 BEIPAOOTKHU «TEIJIOBOM» U 3JEKTPOIHEPTUH, TIOBEPXHOCTHOE
HATSOHKEHUE U KallWJUISIPHBIE SIBJIEHUA B IPUPOJIE, JIEKTPUUYECKHE SIBJICHUS B )KUBOM MPUPO/IE.

Xumua: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHUE ATOMOB U MOJIEKYJI, MOJIb BEIIIECTBA,
MOJISIpHAs Macca, MOJIy4eHHe HaHOMAaTepHUAIIOB, TEIJIOBbIE CBOMCTBA TBEPBIX TEI, KUAKOCTEH
U Ta30B, >XKUJIKUE KPUCTAJUIbI, 3JEKTPUUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJIMTHYECKAs
JUCCOLIMALINS, TaJIbBAHNUKA, SJIEKTPOHHAS! MUKPOCKOIIHS.

T'eocpagpua: Bna>xxHoCcTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHue ABMKEHUN C UCTIOIb30BAaHUEM MEXAHU3MOB, YUET CYyXOT0
U JKAJOKOIO TPEHHsS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIMM (KPOHIUTEWH, pemeTdarbie
KOHCTPYKLIMM), HCIOJb30BAHME 3aKOHOB COXPAaHEHMsS MEXAHMKM B TEXHUKE (THPOCKOI,
BOJAOMET M JIpyrue), JABUTareidb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHJIMLIMOHEP, TEXHOJOTUH MOJYYEHHUS COBPEMEHHBIX MaTEpHalOB, B TOM
YyHUCjie HAaHOMATEepUalIOB, M HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUYECKas 3allluTa, 3a3eMJICHUE
AIEKTPOIPUOOPOB, ra30pa3psIHbIe JIAMIIbI, OJTYIPOBOJHUKOBBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Paznea 4. JaekTpoanHamMuka.



Tema 4. Mazhummnoe none.

B3anmoeiicTBUE NOCTOSHHBIX MarHUTOB U MPOBOJHUKOB € TOKOM. MarHutHoe MoJie.
Bekrop MarnuTtHOM WHAYKUUHU. [IpUHIMI Cyneprno3uiMd MarHuTHBIX TMoJier. JIluauum
MAarHuTHOW MHIYKIIUH.

MarauTHoe 1oJie MPOBOJIHUKA C TOKOM (MPSMOro MPOBOJIHUKA, KATYIIKH U KPYTOBOIO
BUTKa). OnbIT DpcTena.

Cunia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBlieHHE W MOJyJb. JIBHXKEHHE 3apspDKEHHOM 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

MaruauTHoe nose B Bemectse. DeppoMarHeTuky, napa- U 1uaMarHeTUKH.

TexHHUYEeCKUEe yCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: TPUMEHEHUE MOCTOSHHBIX
MarHuToB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JIEKTPOJBUTATENb SIKOOH, yCKOPUTEIN
AIIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMI MHIYKIMM MAarHATHOTO TOJIS TOJIOCOBOTO M IOJKOBOOOPA3HOIO
MOCTOSTHHBIX MarHUTOB.

KaptrHa 5vMHMII MAarHUTHOW HWHIYKIWU TOJSA JJIMHHOTO MOPSIMOTO NPOBOJHHUKA U
3aMKHYTOI'O KOJIBLIEBOT'O IPOBOJAHUKA, KATYIIIKH C TOKOM.

B3aumopeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI 3JIEKTPOJIUTA.

HabGnronenue nBM>XeHMs MyYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[IpyHMn  AEMCTBUSL  AIEKTPOU3MEPHUTENIBHOIO MPUOOpa MarHUTORIEKTPUYECKOM
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanue 1edCTBHS IOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBrIeHME ANEKTPOMArHUTHOM MHIAYKUMH. [1oTOK BekTOpa MarHuTHOM MHAYyKIMu. JD/(C
WHIYKIUU. 3aKOH AJIEKTpOMarHuTHOW nHaykuuu Papanes. BuxpeBoe 3J1eKTpUUecKoe moie.
Toku dyko.

OJIC uHayKIMH B MPOBOJAHUKE, ABMXKYIIEMCS B OJHOPOIHOM MarHUTHOM II0JI€.

ITpasuno Jlenua.

NunyktuBHoCTh. KaTylllka MHIYKTUBHOCTM B IENU MOCTOSHHOIO TOKa. SIBIeHue
camonnAykiuu. IJ1C caMOMHAYKIUY.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHUYEeCcKHEe YCTPOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: WHIAYKLIMOHHAs II€Yb,
COJICHOM /I, 3alIUTa OT JEKTPHU3ALUH TEJI IPU JBUKEHUU B MATHUTHOM MOJIE€ 3EMJIH.

Hemoncmpauyuu.

HabGnronenue siBiaeHus 3JIEKTPOMAarHUTHOM WHYKLWH.



Uccnenosanue 3aBucumoctd DJIC MHAYKIUMU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO
MOTOKa.

ITpaBuno Jlenua.

[TameHrie MarHuTa B aIIOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIMH.

Uccnenopanue 3aBucumMoctd DJ{C caMOUHIYKIIUUA OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKa
B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHue MHIYKINY BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS] CAMOUHAYKIIUH.

COopka MoJIeNu IEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

[lapmonunyeckue konebanusi. KuHemaTmueckoe UM JAMHAMHUYECKOE  OIMCAHHE.
DHEpPreTUYecKoe OIucaHue (3aKOH COXPAaHEHMs MEXaHM4YeCKOW »sHepruu). BriBoa
JUHAMUYECKOTO OINMCAHWS TapMOHMYECKMX KOJeOaHW U3 UX DSHEPreTUYecKoro u
KMHEMAaTUYECKOTO OTTMCAHUS.

AmMmutyna u ¢asa konedanui. CBa3b aMIUIMTYbl KOJECOAHUN UCXOIHON BEJIMYHHBI C
aMIUTUTYJaMU KOJIeOaHH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuonq u dyactora Konebanuid. Ilepuosy ManmbiX  CBOOOJHBIX — KOJIEOAHUM
MaTeMaTH4YecKoro MasiTHUKa. [leprnosa cBOOOIHBIX KOeOaHUM MPYKMHHOTO MasiTHUKA.

[lonarue o 3aryxatomux KosieOaHusiX. BbIHYXAeHHBIE KojeOaHusa. Pe3zoHaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHusi Ha BUJ pe30HAHCHON KpUBOM. ABTOKOJIEOAaHHUS.

TexHuueckue yCcTpoWCTBA U TEXHOJOTUYECKUE IMPOLECCHl: METPOHOM, Yachl, Kaudelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuck K0edaTeTLHOTO ABUKCHHUS.

HaGmrogenne He3aBUCMMOCTH TE€pUOJAa MalbIX KoJeOaHWl Tpy3a HAa HHUTH OT
aMILTATYBI.

HccnenoBanne 3aryxaronux KojeOaHW W 3aBUCHUMOCTH Tepuoja CBOOOJHBIX
KOJICOAHHI OT COMPOTUBIICHUS.

HccnenoBanue kojiebaHUil rpy3a Ha MAacCHBHOW NpPYXHUHE C LEIbI0 (popMuUpoBaHUS
npeACTaBiIeHU 00 uacaIbHON MOJICIIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUH NP KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne neprnoaa CBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3y4yenune 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHU Ha yIIPYTOM IOIBECE.

N3yueHne NBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B IPY>KUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTYyXAIOMINUX KOJICOAHMIA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.



Konebarenbubiii kKoHTYp. CBOOOJIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B HUACAIBHOM
KojebarenbHOM KOHType. @opmyna Tomcona. CBsi3b aMILTUTY/IBI 3apsija KOHAEHcCATOpa C
aMIUTUTYJION CUJIbI TOKA B KOJI€0ATETbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B UJI€aTIbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aryxawlue 3JIeKTPOMarHuTHbIe KojeOaHus. BbIHYXIEHHbIE 3IIEKTPOMATHUTHbBIE
KoJIeOaHuUsl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYJIHOE U JEUCTBYIOIEE
3Ha4YCHHE CUJIbI TOKA U HAMPSDKEHUS MIPH Pa3IndHON (opMe 3aBUCUMOCTH IEPEMEHHOTO TOKa
OT BPEMEHH.

CuHycOMIAIbHBI ~ NE€peMEHHBIM  TOK. Pe3ucrop, KOHAEHCATOp MW KaTylka
MHIYKTUBHOCTH B LIEMIM CUHYCOMJAIBHOTO MEPEMEHHOr0 TOKAa. Pe3oHaHc TOkOB. Pe3oHaHc
HaIPSHKEHUM.

WneansHbiii Tpanchopmatop. [IponsBoicTBo, nepenaya u NoTpedIeHne dIEKTPUIECKON
DHEPIHUU.

DKOJIOTHYECKHUE PUCKU MPU IPOU3BOJCTBE MIEKTPOIHEpPTruU. KylbTypa ncronb30BaHus
JIEKTPOIHEPTHUH B IIOBCETHEBHOW KU3HH.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: JJIEKTPUYECKUNA 3BOHOK,
reHEPaTop MEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIIepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJIEOAHUN OT MHYKTUBHOCTU U EMKOCTU KOHTYpA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3IeKTPOMAarHuTHOTO TeHEepaTopa.

BbIHYXI€HHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pesucrop, kaTymka THAYKTUBHOCTH M KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHaHC npy nociaenoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KaTYIIKA MHIYKTUBHOCTH H
KOHJIEHCATOopa.

VYCeTpoiicTBO M IPUHITUIT ACHCTBUS TpaHChOopMaTopa.

Mopnens TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanue mepeMEHHOT0 TOKA Yepe3 MOCIeI0BATEIbHO COeTMHEHHBIE KOHAEHCATOP,
KaTyIIKy ¥ pE3UCTOP.

HabGntogenue 351eKTpoOMarHiTHOTO PE30HaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1€ MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpoOMazHUMHblE 0JIHbIL.

Mexanudeckue BOJHBI, YCIOBHUS WX pacnpocTpaHeHus. [lomepeuHble W MpojoibHbIE
BOJIHBL. [lepron, ckopocThk paciipocTpaHeHus U JJIMHA BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpa)keHue, MpeIOMIICHHE, UHTephEepeHITUS U AUPPAKITHS.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DONEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBHS U3JIy4EHUS 3JEKTPOMArHUTHBIX BOJH. B3anMHas
OpHEHTALINs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, IMPEJIOMJIEHUE, MOJSPU3ALINS,
uHTepdepeHus u qudpakiusi.



[IIxana 3J1€KTPOMarHuTHbIX BOJIH. [I[puMeHEHNE 2IIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHIMOBI paguOCBsI3U U TeNeBUAeHUA. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAOLIEH CPEIBI.

TexHuyeckue yCcTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTBHI,
pagap, paauonpuEéMHHK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neus, ynbTpasBykoBas
JMArHOCTUKa B TEXHUKE U MEIHIIMHE.

Hemoncmpauuu.

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepentinu u qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

Habmroienue cBsi3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOM M 4YacCTOTOM
KoJIe0aHMil.

HccnenoBaHue CBOWMCTB  AJIEKTPOMATHUTHBIX BOJH: OTPAXKEHHE, IPEIIOMIICHHE,
noJisipu3anus, 1udpakuus, UHTepdepeHIHsL.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonMHEHOE PaCPOCTPAHEHNE CBETA B OJJHOPOAHOM cpene. JIyu cBeta. Toueunslii
VCTOYHHK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHUui B IJIOCKOM
3epkaje. Chepudeckue 3epkaa.

[Tpenomiienne cBera. 3akoHBl MpPEIOMJICHHS CBeTa. AOCOJIOTHBIM IMOKa3aTelb
npesiomieHus. OTHOCUTENBHBIA NOKA3aTenb MpeaoMIIeHHs. II0CTOSHCTBO 4acTOThI CBETA U
COOTHOIIEHUE JUIMH BOJIH IPU NIEPEX0/I€ MOHOXPOMATHUECKOT0 CBETA YEPE3 IPaHULLy pa3ena
JBYX ONTUYECKUX CPEI.

Xop nyueii B npusme. Jlucnepcus ceera. CioxkHbli cocTaB Oenoro ceera. L{Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yrol HOJHOTO BHYTPEHHETO OTPAKEHHUS.

CobOuparonyie ¥ pacceuBaronive JuH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHHUE U
ONTHYECKasl CUJIa TOHKOM JIMH3bL. 3aBUCUMOCTh (DOKYCHOTO PACCTOSTHUSI TOHKOU chepruuecKoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO MOKAa3aTeNsl IPEIOMIICHHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

XoJ myda, NMPOLEAIIETO JUH3Y IO MPOU3BOJIBHBIM YIJIOM K €€ TJIAaBHOM ONTHYECKOU
ocu. [TocTpoenne n300pakeHU TOUKU U OTpe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIINX
JIMH33X U UX CUCTEMAX.

Ontuueckue mpudopsl. Paspemaromnias cnocoOHOCTh. ['1a3 Kak onTHyeckas cucremMa.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. UHTepdepennus ceta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HAOMIOJIEHUS MaKCUMyMOB W MHUHHUMYMOB B HHTEPGEPEHLUOHHOW KapTHMHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMepbl KilaccuyecKux MHTEPPEPEHIIMOHHBIX CXEM.



Hudpakumst cBeta. [udpakuvonHas pemérka. YcloBue HaOMOACHUS TJABHBIX
MaKCUMYMOB IpHY NMaJ€HU MOHOXPOMAaTUYECKOTO CBETA Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpoWCTBA M TEXHOJIOTMYECKHE IPOILIECCHI: OYKH, JyIa, MEPUCKOIL,
doToamnmapaT, MUKPOCKOI, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE ONTHKH, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccenenoBanne npesioMIICHHs CBETA.

HaOnronenue noJiHOro BHyTPEHHETo OTpakeHus. Mojieinb CBETOBO/IA.

HccnenoBanne Xo0Ja CBETOBBIX NYYKOB YEpe3 IUIOCKOMAPAUICIBHYIO IUIACTUHY U
pU3MY.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Moaenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6monenue natepdepennu cBera.

HabGnronenue 1BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakxium ceera.

N3yyenue nudpakiinoHHON pereETKY.

HabGmronenue nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusaluu CBeTa.

[IpuMeHeHue MOJISIPOUIOB JIJISl M3YUYEHUS] MEXaHUYECKUX HAPsHKECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepeHne nokasareis NpesioMIIEHNs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KUIAKUX
JIMH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tomy4yenune n300pakeHusi B CHCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[Tomy4yenune n300pakeHusi B CUCTEME U3 JIBYX JINH3.

KoHCcTpynpoBaHue TEIECKOITUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue aucnepcum.

HaOmronenue u ucciaegoBanue 1u(ppakiimoOHHOTO CIIEKTpa.

N3mepeHnune IiMHbl CBETOBOU BOJIHBI.

[TonyueHue ciekTpa U3IydeHUs CBETOAMO 1A PU MOMOITH AUDPAKITMOHHON PEIIETKY.

Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['panuLIbl MPUMEHUMOCTH KIACCHYECKOW MeXaHHMKHU. [locTynaTel crienuanbHOW TEOPUU
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. lIpeoOpazoBanus Jlopenma. YcioBue
NpUIMHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU U COKpAILlCHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPTUEHN U UMITYJILCOM PEJIITUBUCTCKON YaCTHUIIbI. DHEPIUsl TOKOS.



TexHuueckue ycTporucTBa M TEXHOJIOTHYECKUE MPOLECCHI: CITyTHUKOBBIE TPUEMHHUKH,
YCKOPHUTEIH 3apsHKEHHBIX YACTHLL.

VYyeHndeckuid SKCIIEpUMEHT, J1a00paToOpHbIe padOThI, MPAKTUKYM.

OnpeneneHre UMITYJIbCa U SHEPTUU PEIATUBUCTCKUX YacTull (1o ¢poTorpadusiMm TpEKOB
3apsSOKEHHBIX YaCTHUIl B MArHUTHOM TIOJIE).

Paznen 7. KBantoBasi ¢pusnka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TemIOBOE W3IydeHHE (M3ITydeHHE a0CONIOTHO YEPHOrO Tefa). 3aKOoH
cmenienust Buna. ['unoresa [1lmanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®otoaddext. OnpiTol A. I'. Cronerosa. 3akonsl poTodrdpdexra. YpaBHeHne DHHIITEHHA
s poroaddexra. «Kpacuas rpanuna» Goroaddexra.

JlaBnenue cBeTa (B 4YacCTHOCTH, JaBJ€HHE CBeTa HAa aOCOJIOTHO MOTJIOMIAIONIYIO U
abCOIOTHO oTpaxkarouryro nosepxHocth). OnbiTel [1. H. Jlebenena.

BousiHoBBIE cBOMCTBA yacTull. Bonubl ne bpoins. JlimHa BoaHb! ae bpoitns u pa3zmepsl
0o0JlacTH  JIOKAJM3AIMK  JIBIDKYIICHCS dacTuiibl. KopmycCKyJIsipHO-BOJHOBOM  JTyaslu3M.
Judpakuus 31eKTPOHOB HA KpUCTaJIIaX.

Cneunduka wu3MepeHut B  Mukpomupe. COOTHOIICHHS — HEompeaeIEHHOCTEN
['eitzenbepra.

TexHuyeckue yCTpoucTBa U TEXHOJOTHUYECKUE MPOLIECCHI: CIEKTPOMETP, (POTOITIEMEHT,
dboToAATUMK, TYHHEIBHBIN MUKPOCKOT, COJTHEUHast OaTtapesi, CBETOAUO/I.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (PoToa(deKTa.

HccnenoBanre 3aBUCUMOCTH COMTPOTUBIIEHUS MTOJYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosinHoi [1manka Ha ocHOBe ncciienoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OMnbITH MO UCCIIEIOBaHUIO CTpoeHus atoMa. [Imanerapnas mozaens atoma Pesepdopra.

[Toctynatel bopa. M3nydyenue u norsyonieHue (JOTOHOB MPH MEPEX0e aToMa ¢ OJHOTO
YPOBHsI DHEPI'UU HA IPYTOM.

Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE W BBIHYXJCHHOE U3JlydeHue cBera. Jlazep.

TexHuyeckue yCTpOWCTBA W TEXHOJIOTHYECKHE IIPOIIECChl: CHEKTPAJIbHBIN aHaIU3
(ceKTpoCKoI), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopna.

Hab0mronenne MMHEHYATHIX CIIEKTPOB.

YCTpONUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYCHHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

HaOmronenue muHe4aToro crekTpa.



HccnenoBanue criekTpa pa3pexeHHOro aToMapHOro BOAOPO/1a U K3MEPEHUE TOCTOSTHHOMN
PunGepra.

Tema 3. Duszuka amomHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas moxens siipa ['eitzenoepra—Banenxo. 3apsj siapa. MaccoBoe yucio sijpa.
N3o0TomBI.

PannoaktuBHOCTE. ANb(a-pacmnaj. DIeKTPOHHBIN 1 TO3UTPOHHBIN OeTa-pacna. ['amma-
U3JIyYEHUE.

3aKOH paJUOAKTUBHOIO pacnana. PagumoakTuBHbIE H30TOINBI B mnpupoje. CBoicTBa
MOHHU3UPYIOIIETO0 M3JIydyeHHs. BiusHue paguoakKTUBHOCTM HAa KUBBIE OpPraHU3MBL.
EctectBennslii pon uznyuenus. Jlozumerpus.

OHeprus CBSA3HM HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco sapa.

Anepubie peakuuu. Jlenenue wu cuHTe3 snep. AnepHeie peaktopbl. [IpobiieMbl
YOPaBISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCMIEKTHl PA3BUTHUS  SAEPHOM
DHEPIETHUKH.

Mertonbl peructpanuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

@yHaaMeHTalbHbIE B3aUMOAEUCTBUSA. bapruoHbl, ME30HBI U JIENTOHHI. lIpencrasnenue o
CranpaptHoil Mojenu. KBapK-riirooHHas MOJIENb aJpOHOB.

®wuzuka 3a npeaenamu CrangaptHoi Moaenu. TEémHas MaTepust U TEMHAsI SHEPTHSL.

EnuHcTBO Qusnueckoit KapTUHBI MUPA.

TexHuyeckue ycTpomuCcTBa U TEXHOJIOTHYECKHE ITPOLIECCHI: TO3UMETP, Kamepa BuibcoHa,
AIEPHBIA PEaKToOp, TEPMOSIEPHBIM peakTop, aromMHas OoMOa, MarHMUTHO-PE30HAHCHAas
ToMoTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKyM.

HccnenoBanrie TPEKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM J03UMETPA.

N3yuyenue normoieHus 6eTa-4acTuil aTlOMHUHHEM.

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BuUTUS acTpoHOMUH. [IpUKIagHOE W MUPOBO33PEHUYECKOE 3HAUYEHUE
acTpoHOMHUH. [IpUMEHMMOCTh 3aKOHOB (U3HKHU I OOBSICHEHUS TPHUPOAbI KOCMUUYECKHX
00BEKTOB.

Metoasl acTpoOHOMUYECKUX HcclieqoBaHuil. COBPEMEHHbIE ONTHUYECKHE TEJIECKOIbI,
PaanoTENeCKOIbl, BHEaTMOC(EpHas aCTPOHOMMUSI.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipKue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrtema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3I.

3BE31bI, MX OCHOBHBIC XApPAKTEPUCTUKHU. JlMarpamMmma «CHEKTpaJbHBIA Kjacc —
CBETUMOCTBY». 3BE3/IBI INIaBHOM IMOCIEA0BATEIbHOCTUA. 3aBUCUMOCTh «MacCa — CBETUMOCTBY
U1 3BE3] TJIABHOW MOCIJIEIOBATENIBHOCTH. BHyTpeHHee crpoeHne 3BE37. COBpeMEHHBIE
MPEACTABICHUS O MPOUCXOXKICHUH U 3BooNMU CoJlHIIA U 3BE3/1. DTaMbl )KU3HU 3BE3/I.

Mneunsiit Ilyte — Hama ['anaktuka. [lonoxxenne n nmxenue ConHua B ['amakTuke.
Tunbl ranaktuk. Pagroranaktuky u kBazapsl. YEpHBIE ABIPHI B siApPaX TAIAKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa60mna. Paz0eranue ramaktuk. Teopus
bousbiioro B3peiBa. PenukToBoe nsnydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnapie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus.



HaGmiogenuss 3BE3mHOro HebGa HEBOOPYKEHHBIM TJIA30M C  HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TMPWIOKEHUN [l ONpeNesieHUs TOJOXKEHHUsSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE C03Be31Ms CEBEpPHOro MOJIyIIapHs U IPKHUE 3BE3IbI.

Hab6mronenus B Teneckon JIyHbI, IaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUM.

DuU3NYeCKUN NPAKTUKYM.

CnocoObl  u3MepeHuss (PU3MUYECKUX BEJIMYUH C UCIIOJIb30BAHUEM aHAJOTOBBIX U
U POBBIX U3MEPUTENBHBIX TPHUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOTIOTHBIE
U OTHOCUTEJIbHBIE MOTPEUIHOCTH HU3MEpEeHHH (u3nyecknux BenuunH. OLEHKa TpaHMIl
IIOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX WM3MEPEHUN, HWCCICAOBAHUN 3aBUCUMOCTEH (HU3HYECKUX
BEJIMUMH, MTPOBEPKA MPEATIOKEHHBIX THIOTE3 (BHIOOP U3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX
pazzenax «Y4eHUYECKUH IKCIIEPUMEHT, TaOOpaTopHbIE pabOThI, IPAKTUKYM).

O6o01maronee NOBTOPEHUE.

OOo0mieHne ¥ cucTeMaTu3alusl COJEp)KaHus pas3zlenoB Kypca «MexaHukay,
«MonekynspHas GU3MKa U TEPMOJUHAMUKAY, « DTEKTPOAUHAMUKAY, «KonebaHust u BOITHbBIY,
«OCHOBBI CIENHUATIBHON TEOPUU OTHOCHUTENbHOCTHY, «KBaHTOBas (u3MKa», «IIEMEHTHI
aACTPOHOMUU U aCTPOPUUKIY.

Ponp (u3uku m acTpOHOMHH B SKOHOMHYECKOHM, TEXHOJOTMYECKOW, COLMAIbHOU M
THUUECKON cdepax AesITeIbHOCTH YeNIOBEKa, POJib MU MECTO (PU3UKM U aCTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTHUHE MHpA, 3HAYEHUE ONMUCATEIIbHOW, CHCTEMATU3UPYIOILIEH,
OOBACHUTENILHOM M TPOTHOCTHYECKOW (PYHKIUH (DU3UYECKON Teopuu, poib (PU3HUECKOU
TEOpHUH B POPMUPOBAHUM MPEACTABICHUN O (PU3UUECKON KapTUHE MUPA, MECTO (PU3NUECKOMN
KapTUHBI MHpa B OOILIEM pSAY COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX MPEACTaBICHUN O
IpUpOJE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca pusnku yriyonéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢ y4éToM
COJIEpKATENBHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMd MaTE€MaTUKH, OHOJIOTUM, XHUMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHDBLE C U3YUEHUEM MEMOO08 HAYYHO20 NO3ZHAHUS:
SBJICHUE, HAy4YHBIM (DaKT, TUIOTE3a, (pU3MYECKas BEIWYWHA, 3aKOH, TEOpHs, HaOIIIOJCHUE,
JKCIIEPUMEHT,  MOJEIMPOBAHUE, MOJENIb, HW3MEPEHHE, IOIPEIIHOCTH  HU3MEPEHMIA,
U3MepUTENbHBIE MPUOOPHI, HU(POBaAst Ta00paTOPHS.

Mamemamuxka: pelnieHUEe CUCTEMbl ypaBHEHUW. TpuroHomerpudeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO. BEKTOPHI
U UX TMPOEKUUU HA OCH KOOPAMHAT, CIOKEHHE BEKTOpOB. [Ipou3BOAHBIE 31EMEHTAPHBIX
bynkuuid. [Ipu3Haku nmogoOusi TpeyroabHUKOB, ONpeeSeHUe TUIOMAAN TUIOCKUX (QUryp H
00bEMa Te.

Buonozcua: »nextpuueckue sIBJICHUS B JKMBOM MPUPOJE, KoJieOaTeNbHbIE ABUKEHUS B
KUBOM  NPUPOAE, DSKOJIOIMYECKHME PHUCKM IIPU  NPOU3BOJACTBE  BIIEKTPOIHEPIUH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOWIEH Cpeibl, YIbTPa3ByKOBas JIUAarHOCTHKA B
MEJIMIIMHE, ONITUYECKUE SABJICHUS B )KUBOUW MPUPOJIE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAss CTPYKTypa TBEPABIX TeJ,
MEXaHU3Mbl 00pPa30BaHUS KPUCTALTMYECKON PEIIETKH, CIEKTPATbHBIA aHAIN3.

TI'eozpaghusa: maruuTHbIE MONTIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX Py, GOTOCHEMKA 3eMHOM
MOBEPXHOCTH, cericmorpad.



Texnonozus: pUMEHEHUE MOCTOSIHHBIX MarHuToOB, AJIEKTPOMArHUTOB,
ANIEKTPOJBUTATENb SIKOOM, TeHepaTop MEPEeMEHHOro TOKa, MHAYKIIMOHHASA I€4b, JIMHUU
AJIEKTpoIiepeaay, JIEKTPOABUTATElb, PaJiap, PAAUONIPUEMHUK, TEIEBU30D, AaHTEHHA, Tele(OoH,
CBUY-nieus, ynbpTpa3ByKoBasi IMArHOCTUKA B TEXHUKE, MTPOCKIIMOHHBIN anmnapar, BOJIOKOHHAs
ONTHKA, COJHEYHasi Oarapes, CHOYTHUKOBbIE TNPUEMHUKH, SJIEpHAs DJHEPreTuka M
HKOJIOTUYECKUE aCMEKThI €€ pa3BUTHSI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUAJINYHOCTHBIE
PE3YJbTATBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS Yy4yeOHOro mpeamera «Duzuka» TOIKHBI
OTpakaTb TOTOBHOCTH U CIIOCOOHOCTH O0YUaIOIUXCS PYKOBOICTBOBATHCS CPOPMHUPOBAHHON
BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAILMM, IO3UTHUBHBIX
BHYTPEHHHUX YOEXKIEHUM, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTAM POCCUUCKOTO
o011ecTBa, pacUIMpPEHUE KUZHEHHOTO OTBITA U OMbITA JAESITEIbHOCTH B IIPOLIECCE Pealln3aliu
OCHOBHBIX HallPaBJIEHUN BOCIIUTATEIBHOM JAEATEILHOCTH, B TOM YUCJIE B YACTH:

rPa’*KIAHCKOr0 BOCTIMTAHUA:

e c(hOpMUPOBAHHOCTHh TPAKTAHCKOM TMO3UIIMU OOYYaIOIIEerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBA;

e TMPUHSATHUE TPaAUIIMOHHBIX 00111e4YeI0BEYECKHIX I'YMaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTM COBMECTHYIO JEATEIBHOCTH B HWHTEpPECaxX TIPAXKIAHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

e YMEHHME B3aMMOJICHCTBOBATH C COIIMATIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C X
GYHKIUSAMU 1 HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESATENBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chHOPMUPOBAHHOCTh POCCUNUCKON IpaxJaHCKOW UICHTUYHOCTH, MATPUOTU3MA;

e IIECHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIICHMBATh CHUTYallMI0 ¥ TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JESATEIIbHOCTU YYEHOT0;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B MOCTPOECHUE YCTOMUMBOIO OYIYILETO.

ICTETHYECKOI0 BOCTIMTAHUA:

e DOCTETHUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAs SCTETHUKY HAy4HOTO TBOPYECTBA,

npucyero pu3nvyeckoil Hayke.
TPYAOBOI'0 BOCIIUTAHMSA:

e HHTEpPEC K pa3IMyHbIM cdepam NpodecCUOHATBLHON NeSITeTbHOCTH, B TOM YHCIE
CBS3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BBIOOD
Oynyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

e TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHMIO B 00J1acTH (DUBHKHU
Ha NPOTSHKEHUH BCEU JKU3HMU.

IKOJIOTUYECKOT0 BOCTIUTAHMS:

e c(hopMUPOBAaHHOCTH IKOJOTUUYECKON KYJIBTYPhI, OCO3HAHUE TTI00ATHFHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

e IUIAHUPOBAHUE M OCYILIECTBJICHUE NECWCTBUIM B OKPYKAIOUIEH CpElE€ HAa OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;



pacIIMpeHue OMbITa ACATEILHOCTH SKOJOTHYECKOW HAIMpPaBICEHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3HUKE.

HEHHOCTU HAYYHOI'O MO3HAHUA

c(OPMHPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs HU3NUECKON HAYKU;

OCO3HAHHUE IIEHHOCTH HAyYHOUW NESATENbHOCTH, TOTOBHOCTh B MPOIIECCE U3YyUEHUS
(GU3MKK  OCYIIECTBIATh MPOEKTHYID U HCCIENOBATENbCKYIO JIEATEIbHOCTD
WH/IMBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJoruueckue JelicTBUA:

CaMOCTOATENHEHO (DOPMYITUPOBATH U AKTYyAIU3UPOBATH IPOOIIEMY, paCCMaTPUBATD €€
BCECTOPOHHE;

OTIPEJIEIISATH LIETU IeITeIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIIAITh 3aKOHOMEPHOCTU M TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3UYECKUX
SIBJICHUSIX

pa3palaTbiBaTh IIJIaH peIICHUs] TpoOJieMbl C Y4€TOM aHajdu3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATIbLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIHHOCTH, OIICHHBATH COOTBETCTBHE pPE3YIhTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICACTBUIN ACATEIHHOCTH;

KOOPJIMHUPOBATh W BBIMIOJIHATH Pa0d0Ty B YCIOBHUSX PEATbHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBbIe ucciieaoBaTe/LCKHeE 1eCTBUA.

BIAJCTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATUAMH U METOJaMU
bu3nYecKoil HayKH;

BJIAJICTh HABBIKAMHU Y4€OHO-MCCIIEIOBATEIILCKON M TMPOEKTHOW JEATETbHOCTH B
00nacT (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOHCKY
METOJ/IOB pEIICHUS 3a1ad (PU3NUYECKOTO COJCPKaHUS, MPUMEHEHUIO Pa3IUIHBIX
METO/IOB ITO3HAHMS;

BJIAJICTh BHJIAMH JICSITCIILHOCTH T10 ITOTYYSHUIO0 HOBOTO 3HAHMSI, €T0 HHTEPITPETAITIH,
peoOpa30BaHUI0 U TIPUMEHCHHIO B PA3IMYHBIX YUCOHBIX CHTYAIlUSAX, B TOM YHUCIIC
IIPU CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIIATH NTPUYMHHO-CJICICTBCHHBIC CBS3U M aKTyaJIM3MPOBATh 3a/1ady, BBIIBUTATh
rurnore3y e€ pemieHus, HaxOIWTh apryMEHTHl JUIsl JIOKa3aTelbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEIIICHUS,

aHAM3UPOBATh TOJYYEHHBIE B XOJIE PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUUECKH
OIICHUBATh X JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;
CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a7a91 B 00pa30BaTEIbHOMN IEATETLHOCTH,
B TOM YHCJIC TIPU U3y4YCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh  MEPEHOCUTh 3HaHUs MO (QU3MKE B  MPAKTUYECKYI0  00JacTh
KU3HENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE UJIEH, MPEIaraTb OpUruHaIbHbIE MOAXObl U PEIICHHUS;



CTaBHUTDb HpO6JI€MBI H 3aa491, JOIIYCKAIOINUC aJIbTCPHATUBHBLIC PCIIICHN.

Pabora ¢ nndopmanmeii:

BIIAJCTh HABBIKAMH TOJyYeHUS HWHGOpMaNuK (U3UIECKOTO COACpNKAHUS U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIPHO OCYIICCTBIISATh IIOWCK, aHAJW3,
CHUCTEMATHU3AIMIO M HMHTEPIPETAINI0O WH(OPMAIIUU PA3THYHBIX BHIOB U (GOpM
MIPE/ICTABIICHHUS,

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

UCITOJIB30BaTh CPEACTBAa MHMDOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B
pEIICHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpraHU3aIlMOHHBIX 3aJad C
coOroieHeM TpPeOOBaHMA SPrOHOMUKH, TEXHHUKH OE€30MaCHOCTH, THUTHUCHBI,
pecypcocOepeKeHrs, MPABOBBIX M STUYCCKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0€30I1aCHOCTH;

CO3/IaBaTh TEKCThI (PU3MYECKOTO COJICPXKAHUS B Pa3IMUHBIX (opMmaTax ¢ yIETOM
Ha3HaYeHUs MHGOPMAIIUU U IIEJICBON ayqUTOPHUH, BHIOMpAs ONTUMAIbHYIO GOpMy
MIPE/ICTABIICHUS M BU3yaJIH3aIUH.

KOMMyHI/IKaTHBHbIe YHuUBEpPCaAJIbHbIC y‘leﬁﬂble IlCﬁCTBPISI:

OCYIIECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU AECATEIHLHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTyallui U CMSITYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOI TOYKY 3PEHHS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U UHJIMBUIYyaIbHOU PabOTHI;
BBIOMPATh TEMATHKY M METOJIbI COBMECTHBIX JEHCTBUN ¢ YUETOM OOIIMX MHTEPECOB
Y BO3MOYKHOCTEM Ka)J0TO YJI€HA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOMU AEATEIBbHOCTH, OPTAHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBHS O €€ JTOCTUKEHUIO: COCTABIIATh IUIAH JEHUCTBUN, PACIPEACIIATh POJIM C
y4€TOM MHEHUM YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;
OIICHMBATh KAa4YECTBO CBOEr0 BKJIAJla M KaXXJIOr0 y4YaCTHHKA KOMAaHIIbI B OOIIUIA
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEHM C MO3UIMU  HOBH3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3JIMYHBIX CUTYAIUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSATEILHO OCYIIECTBIISITh MTO3HABATEIBHYIO IESITEIBHOCTh B 00J1aCTH (PU3UKH
U aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC
3a/1auy;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEUICHUS PACUETHBIX M KAYECTBEHHBIX 3a7ady,
MJIaH BBIMIOJHEHUSI TPAKTUYECKOW paboThl C Y4€TOM MMEIONIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEAMOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacupsATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieJIaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;



croco0CTBOBAaTh (POPMHUPOBAHUIO W TPOSIBICHUIO 3PYIULIMU B 00JacTH (PU3MKH,
MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTpOJII), 3MOIII/IOH3JIBHLIﬁ HHTEJJICKT .

JaBaThb OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIa/IETh HaBBIKAMU I103HABATEIHHONW pPEIIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JIEWCTBUI Y MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;
UCIOJIb30BaTh NPUEMBI pe(IeKCUU s OLEHKH CUTyallud, BbIOOpa BEPHOIO
peuieHus;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHBBI U ApIYMEHTHI IPYTUX IIPH aHAIIN3€E PE3YIIBTATOB JACATENBHOCTH;
IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IIPY aHAJIM3€E PE3YyJIbTaTOB AEATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nponecce 1ocTUKEHNS IMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MTPOrpaMMBbl MO (PU3KKE s
YpOBHSI  cpeAaHero ooOmiero oOpa3oBaHus Yy  OOy4YalOIUXCS  COBEPILIECHCTBYETCS
AMOIIMOHAIIbHBIN UHTEIJIEKT, IPEAnoIaralomuii copMupoBaHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIOCOOHOCTh TMOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHHME, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHON IMOIMOHANBHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIIOBEJEHHUE, CIIOCOOHOCTh aJaNnTUPOBATHCA K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTpPEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTpEMIIEHHE K TOCTUKEHUIO LI€U U YCIIEXY,
ONTUMHU3M, WHHULUATUBHOCTb, YMEHHUE JCHCTBOBAaTh, HCXOJA U3 CBOMX
BO3MOKHOCTEH;

SMMATHM, BKIIOYAIOLIEH CIOCOOHOCTh IOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE
JPYTHUX, YYUTHIBATh €0 MPH OCYIIECTBICHUH OOIIEHHS, CHOCOOHOCTH K COYYBCTBHIO
U COTIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTpaWBaTh OTHOIICHUS C
JIPYTUMH JIOABMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xon1y oOyuenus B 10 knacce npeaMeTHbIE pe3yJIbTaThl HA YIIIyOJIEHHOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

MOHUMATh POJIb (PUBMKHA B DKOHOMHUYECKOH, TEXHOJOTMYECKOH, IKOJOTHUYECKOM,
COIMAJIBHOM M 3THYECKOU cpepax AesITEIHbHOCTH YEJIOBEKA, POJIb K MECTO (DU3UKH B
COBPEMEHHOU HAay4YHOU KapTUHE MUpa, 3HA4YCHUE ONMCATENBHOM,
CUCTEMATU3HUPYIOIIEH, 00bSICHUTEIIBHON M TPOTHOCTUYECKOW (DYHKIINH (PU3UIECKOM
TEOPUH — MEXAHUKH, MOJICKYJISIPHON (DU3UKU U TEPMOJIMHAMUKHU, POJIb (Pr3ndecKoit
Teopuu B POPMUPOBAHUY TPEICTABIICHUN 0 (U3MUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHUS TPUMEHUMOCTH MoOJelell (U3MYEeCKMX Tel € MPOIECCOB
(sBACHUMIT): WHEpHHAIbHAs CUCTeMa OTcuéra, aOCOJIOTHO TBEPIOE TEJo,
MaTepuaibHas TOYKa, PABHOYCKOPEHHOE JBWXKEHHE, CBOOOJIHOE TaJeHUE,
abcomoTHO ynpyras nedopmanus, aOCONMIOTHO yNpyroe U abCOMIOTHO HEYIpPYroe



CTOJIKHOBEHUS, MOJENHN Ta3a, *XUJAKOCTU M TBEPAOro (KpUCTAIUIMUECKOIO) Telna,
WJICAJIbHBIN Ta3, TOYCUHBIN 3apsiJl, OQHOPOJHOE JIEKTPUUECKOE MOJIE;

pa3nuuaTh yCJIoBHs (TpaHULBI, 00JIACTH) MPUMEHUMOCTH (DHU3MUECKUX 3aKOHOB,
NOHMMAaTh BceoOluil XapakTep (pyHAaMEHTaJIbHBIX 3aKOHOB U OTPAaHHUYEHHOCTH
WCIIOJIb30BaHUs YAaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH MEXAHWYECKHE NPOLECCHl U SIBJIEHUS, HCHOJb3YS
OCHOBHBIE TOJIOKEHUS M 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHYECKOIrO
JBUKEHMS, (POPMYJIbI KHHEMATUKU PaBHOYCKOPEHHOI'O ABM)KEHUS, IPe0Opa30BaHuUs
[Nanmunes Uit CKOPOCTM M IepeMelleHus, 3akoHbl HbprooTOHa, NpHHIMI
OTHOCUTENBHOCTH ['aynies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPaHCHHUS
UMIyJbCA M MEXAHUYECKOW HHEPruu, CBsI3b pabOThl CUIIBI C HM3MEHEHHEM
MEXaHUYECKOM HSHEpruu, YCIOBUS paBHOBECUS TBEPAOrO Tena), IMPU ITOM
UCIIOB30BaTh MAaTEMATUYECKOE BBIPAXKECHUE 3aKOHOB, YKa3blBaTb YCIIOBHS
OPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: IpeoOpa3oBaHuil [amunes, BTOporo u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMMITYJIbCA U MEXAHHYECKOMN
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHS;

aHAIM3UPOBATh U OOBICHATH TEIJIOBBIE MPOLECCHI U SIBJICHUS, UCII0JIb3YsI OCHOBHBIE
nosnioxkeHuss MKT u 3akoHbl MONEKyJIApHOH (U3UKK U TEPMOJUHAMUKH (CBS3b
JABJICHUS MJCAJTBHOTO Tra3a CO CpEIHEW KWHETHYECKOM HHEPTHEN TEMIOBOTO
JIBW)KCHUS M KOHLEHTPALIMEM €r0 MOJIEKYJ, CBS3b TEMIEPATypbl BELIECTBA CO
CpPEIHEN KHHETUYECKOM JHEPIUEM TEIUIOBOIO JBWXKEHUS €ro 4YacTHll, CBs3b
JABJICHUS MJCAJIBHOIO Ta3a ¢ KOHLIEHTPALMEHd MOJIEKYJ U €ro TeMIepaTypowu,
ypaBHeHHe MeHnneneeBa—KnaneipoHa, nepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHHUs DSHEPrMM B TEIUIOBBIX IpolLleccax), MPU OSTOM HCIOJIb30BAThH
MAaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTb YCIOBHUS IPUMEHUMOCTH
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;

aHAJIM3UPOBaTh M OOBSCHATH JJIEKTPUUECKHUE SIBJICHUS, HCIOJb3ysl OCHOBHBIE
MOJIOKEHUS! M 3aKOHBl JJIEKTPOJUHAMUKH (3aKOH COXPAHEHUsS AJIEKTPUUECKOTrO
3apsna, 3akoH KyiioHa, MOTEHIMaNbHOCTh 3JEKTPOCTATUYECKOTO MOJIS, IPUHIIUI
CYNEPHO3ULIAN IIEKTPUYECKHUX MOJIEHN, IIPA ITOM YKa3bIBasl YCIOBUS IPUMEHUMOCTH
3akoHa KysoHa, a TakKe MPaKkTUYECKH BaXKHBIE COOTHOLIEHUWS: 3aKOHbI OMa s
y4acTKa LENW WU I 3aMKHYTOM DJJIEKTPUYECKOM wLenu, 3akoH Jlxoymns—Jlenua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTPoIn3a);

ONMHUCHIBaTh  (U3MYECKHUE TMPOLECChl U  SIBJICHMS, HCIOJNb3Yysd BEJIUYUHBL:
IIEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIA, MOMEHT
CHUJIbL, JABJICHHE, MIOTCHIMAIbHAS JHEPIUsA, KHHETUYECKAsI DJHEPTUsl, MEXAHUYECKAsI
3Heprus, paboTa CHIIbI, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHila TSHKECTH, Chjia
YOPYTOCTH, CUJIA TPEHUS, MOILIHOCTb, SHEPIUs B3aUMOJACUCTBHUS Tejla C 3eMIEN
BOJIM3M €€ MOBEPXHOCTH, PHEPIHsl YIPYrod AedopManuyl MpYy>KUHBI, KOJIUYECTBO
TEIUIOThI, a0COMIOTHAsI TeMIlepaTypa Tejia, paboTa B TEpMOJMHAMUKE, BHYTPEHHSIS
AHEPrus UeaIbHOr0 OJJHOATOMHOTIO ra3a, padoTa HIeabHOTO T'a3a, OTHOCUTEIbHAS
BJIAYKHOCTB Bo3ayxa, KII/] naeanbHOro TEmioBOro JBUraTelis; 3JEKTPUIECKOE MOJIE,
HaIpsHKEHHOCTh AJIEKTPUYECKOTO TOJISI, HANPSHKEHHOCTD IMOJIS TOYEYHOTO 3apsiaa
WIM 3apsOKEHHOIO IIapa B BAaKyyMe€ M B JUOJIEKTPHUKE, ITOTEHIMA
IIEKTPOCTATUYECKOTO TOJISA, Pa3HOCTh ITOTCHIMAJIOB, JIEKTPOABUKYILAS CUIIA, CUJIA
TOKa, HaIpsDKEHUE, MOIIMHOCTh TOKA, JJIEKTpUYECKass EMKOCTh ILIOCKOTO



KOHJIEHCATOpa, CONPOTUBIEHHWE YydyacTKa 1€MW C TOCIENOBAaTEIbHbIM U
napajuleIbHBIM ~ COCAMHEHHEM PE3UCTOPOB, JHEPIHsl JIIEKTPUYECKOrO  IOJIS
KOH/ICHCATOpa;

OOBSICHATH OCOOEHHOCTH TPOTEKAHUS (PUIUYECKUX SBICHUN: MEXaHUYECKOE
JBUKCHHE, TEIUIOBOEC [BIIKCHHE 4YAaCTHI[ BEIIECTBA, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE JABIKEHHUE, AuGdy3us, UCHapeHue, KHUIECHHWE W KOHJCHCAIWs,
IUTaBJICHUE M KPHUCTAJUIM3AlMsl, HAMPABJICHHOCTh TEIUIONEpenayu, >JIEKTPU3AIUsI
TeJ, SKBUMIOTEHIIUATBHOCTD MOBEPXHOCTHU 3apSXKEHHOTO TPOBOJIHUKA;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (DU3UUECKOM BEIIMUMHBI OT IPYTOH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, MpU STOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCUpOBATh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEITMYUH B BUJIC
rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEUIHOCTEN M3MEpPEHUM, JeNaTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUS;

MPOBOJIUTH KOCBEHHBbIE HM3MEpPEHUS (DU3NYECKUX BEIUYMH, MPU ITOM BBHIOMPATH
ONTUMAJIBHBIA METOJ HW3MEPEHHs, OIICHUBATh AOCOIIOTHBIE M OTHOCHUTEIIHHBIC
MOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUM;

MPOBOJIUTh OMBITHI II0 TIPOBEPKE IMPEMIOKCHHOW THIOTE3bl: IJIAHUPOBATH
IKCIIEPUMEHT, CcOOHUpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, AaHAJIMU3UPOBATh
MOJTyYEHHBIC PE3yIbTaThl U IeTIaTh BBIBOJ O CTATyCE MPEAIOKEHHON THIIOTE3HI;
co0I01aTh MpaBmiia 0€30MacHOTO TPyAa MPHU MPOBEACHUN UCCIEIOBAaHUI B paMKax
y4e0HOT0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIeI0BATENLCKON U MPOEKTHOMN
JESATEILHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOTO
000opy1I0BaHUS;

pemarh pacy€THbIC 3aJlauyd C SBHO 3aJaHHOM M HESIBHO 3a/IaHHOW (DHU3HMYECKOMN
MOJICNIbIO: HAa OCHOBAaHWM aHAJIM3a YCJIOBHS OOOCHOBBIBaTH BHIOOP (HHU3MUECKOI
MOJICNIA, OTBEUaloled TpPeOOBaHUSM 3a7aud, MPUMEHITh (OPMYJIBI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJNAaThl (DU3MYECKUX TEOPUH TIPU HCIOJIH30BAHUU
MaTEeMaTHYECKUX METOJOB PEIICHUs 3a]ad, MPOBOAHWTH PacuéThl HA OCHOBAHUU
UMEIOIINXCS JaHHBIX, aHAJU3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATH METOIBI
pelieHus ¢ y4€TOM MOJyYeHHBIX Pe3yIbTaToB;

pemiaTh KadyeCTBEHHBbIE 3aJaud, TPEOYIoIue NPUMEHEHHS 3HAaHWW M3 Pa3HBIX
pa3fenoB Kypca (QU3WMKH, a TakKe€ WHTETpallMu 3HAHWUW W3 JPYTHX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA: BEICTPANBATh JIOTUYECKYIO IIETIOYKY PACCYKIACHHM C
OTIOPOI Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKUE SIBICHUS;
WCIIOJI30BAaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHHIIUIIOB
paboThl U3MEPUTETHLHBIX MPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTHIECKUX
IIPOLIECCOB;

NPUBOJUTHh TMPUMEPHI BKJIAJa POCCUUCKHX U 3apYyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOMIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

aHAIM3UpPOBaTh W OIICHUBATH TOCIEACTBUS OBITOBOM M TMPOU3BOJCTBEHHOM
JIESITEIBHOCTH YeJIOBEKa, CBS3aHHON ¢ (U3MYECKUMHU TPOIECCaMM, C TMO3UIUHN
DKOJIOTUYECKOH 0e30MacHOCTH, [IPECTABICHUIN 0 paLMOHAIBHOM
IPUPOAOTOIH30BAHUN, a TAKXKE Pa3yMHOM HMCIOJIb30BAaHUU JTOCTHXKEHUM HAyKU U
TEXHOJIOTUM JIJIs1 TaJIbHEUIIEro pa3BUTHS YETIOBEYECKOTO 0OIIECTBA;



NPUMEHATh pa3luyHble CcHocoObl paboThl ¢ uHoOpMarued ¢GU3UYIECKOTro
COJIEP>KaHUs C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUH, IPU
TOM HCIIOJIb30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTHHU MJIs TOWCKa,
nepepaboTKi U TPEAbSBICHUA Y4YeOHOM M HAydYHO-TIONMYJSpPHON HHGOpMAaIuH,
CTPYKTYPUPOBaHHUSI W UHTEpIpeTanun WHGOpMAIUHU, MOJYYCHHONW U3 Pa3iIHMuHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTy4aeMyl0 HH()OPMALIUIO U OIICHUBATh
e IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE aHAN3a
UCTOYHUKA UH(POpMALUY;

IPOSIBIATh OPraHU3alMOHHBIE M IIO3HABATEJIbHBIE YMEHHS CAMOCTOSTEIBLHOTO
IpUOOpETEHUs] HOBBIX 3HAHUN B IPOLIECCE BBINOJIHEHMSI MPOEKTHBIX U YYEOHO-
UCCIIEI0BATENBCKUX padoT;

paboTaTh B rpynIe ¢ UCHOJHEHUEM Pa3IMUYHbIX COLMAIBHBIX POJIEH, JIaHUPOBATh
paboTy TIpynmbl, palUOHAIBHO PACHpPENENATh JESATEIBHOCTh B HECTAaHAAPTHBIX
CUTyalusiX, aJCKBATHO OLIEHUBATh BKJIAJ Ka)XJOrO0 U3 YYaCTHUKOB TIpYyHIbl B
pelleHne paccMaTpuBaeMon IPOOIIEMB;

NOPOSIBJISITh MOTHBaLMIO K OyAymied NpopecCHOHAIBHONW JIEATEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonny oOyuenus B 11 knacce npeIMeTHbIE Pe3yJIbTAaThl HA YIIIyOJIEHHOM YPOBHE JOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

NOHUMATh POJb (PU3UKU B SKOHOMHUYECKOW, TEXHOJOTMYECKOH, COLUAIBHON H
ATUYECKON cdhepax NeqaTeIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKHU B COBPEMEHHOMN
Hay4YHOU KapTUHE MUPA, POJIb ACTPOHOMHH B MPAKTUYECKOU AEATETLHOCTH YETIOBEKA
U JaJbHEHIIEM HAyYHO-TEXHUYECKOM pPa3BUTUHU, 3HAYEHHUE OMNMUCATEIbHOM,
CUCTEMATU3HUPYIOIIEH, 00bSICHUTEILHON M TPOTHOCTHYECKON (QYHKIIMM (HPU3UIECKOM
TEOPUU — ANEKTPOAUHAMUKH, CIECIUATBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
busuKy, poib GU3NUEeCcKO TeoOprr B (POPMUPOBAHUY TTPEACTABICHUM O (PU3UUECKOM
KapTUHE MUpPa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM pATY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O TPUPOJE;

pasznuyaTh YCJIOBUSI NPUMEHUMOCTH MoJelell (U3MYECKMX Ted M MPOLECCOB
(sIBJ€HUIT): OJHOPOAHOE OJJIEKTPUYECKOE H OJAHOPOJHOE MAarHUTHOE TOJIA,
rapMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUN MAaATHUK, UACATbHBIN NPy KUHHBINA
MasiTHUK, TAPMOHHMYECKHE BOJIHBI, MACAIbHBIN KoJieOATeNbHBIA KOHTYpP, TOHKAas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIIpa U KBAHTOBOM MOJIENIN CBETA;

pazIuyath ycJIOBHS (TpaHUIlbl, 00JACTU) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
MOHUMATh BCEOOIMiA xapakTep (yHIAMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTH
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBJICHHUSI, UCTIOJIb3YS
OCHOBHBIE TIOJIOKEHUS M 3aKOHbI JJIEKTPOAMHAMUKUA W CIHEHHAIBHON Teopuu
OTHOCHUTEJIILHOCTH (3aKOH COXPAHEHHMSI JIEKTPUUYECKOTO0 3apsjia, cujla AMmepa, cuia
JlopeHiia, 3aKOH 53JIGKTPOMarHUTHOM WHIAyKIMWH, mhpaBwio Jlenma, cBsizp JOJIC
CAaMOMHAYKIIMH B 3JIEMEHTE AJIEKTPUUECKON LIETH CO CKOPOCTHIO U3MEHEHUS CUJIbI
TOKa, IOCTYJIaThl CIIEHUAILHON TEOPUU OTHOCUTEIBHOCTH DIHIITEHHA);
aHAIM3UPOBaTh M OOBSCHATH KBAaHTOBBIE MPOLECCHl U SIBICHUS, HCIOIb3Ys
MOJIOKEHHMST KBaHTOBOM (u3uku (ypaBHeHMEe OuHIITEeWHa 11 ¢doTodddexrTa,
MEPBbIA U BTOPOU MOCTYJIaTbl bopa, mpUHIMI COOTHOIIEHUS HEONPEACIEHHOCTEN



['eit3enOepra, 3aKOHbl COXpaHEHUs 3apsSJOBOr0 U MACCOBOI'O YMCEN U HSHEPTUH B
AJIEPHBIX PEAKIUSIX, 3aKOH PAAUOAKTUBHOTO pacnaja);

ONMHCHIBaTh (U3UYECKUE TPOIECChl W SBICHUS, WCIONB3YSd BEIUYUHBI:
HaMpPsHKEHHOCTh  AJIEKTPUUYECKOTO TOJIs, MOTEHIMAN 3JIEKTPOCTATUYECKOro IO,
Pa3HOCTh MOTEHIMAJIOB, AJCKTPOABMKYINAS CUJA, WHIYKLIHUS MArHUTHOTO TMOJIs,
MarHuTHbBIA TIOTOK, cuia Awmrepa, HHAYKTUBHOCTb, JJEKTPOABIKYIIAs CHUJa
CaMOMHJIYKIINH, YHEPTUSI MATHUTHOTO TOJISI TPOBOAHUKA C TOKOM, PEISTUBUCTCKUI
UMITYJIbC, TIOJTHASI SHEPTHSI, DHEPTHS TOKOSI CBOOOTHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC
($boTOHA, MaCCOBOE YUCIIO U 3apsil A]Ipa, SHEPT U CBS3H sI/Ipa;

OOBSACHATh OCOOCHHOCTU TPOTEKaHUs (U3MUECKUX SIBJICHUN: 3JIEKTPOMArHUTHAS
WUHIYKIUS, CAMOMHIYKIIMS, pE30HaHC, WHTepdepeHuus BOJH, JIudpakims,
JUCIIEpPCHs, TIOJIHOE BHYTPEHHEE OTpakeHHe, (OoTorNeKTpuueckuii 3 dexT
(potoaddexr), anbda- u 6era-pacnaabl aaep, raMmma-u3IydeHue saaep, Puznyeckue
MPUHITUIIBI CTIEKTPAILHOTO aHaIn3a U paboThI Jlazepa;

OTpPENEIATh HAIIPaBJICHNWE UHIYKIIUM MAarHUTHOTO MOJIsl TPOBOJAHUKA C TOKOM, CHJIbI
Awmmnepa u cunsl Jlopenna;

CTPOUTH H300paKEHUE, CO37aBACMOE IUIOCKMM 3€pKajioM, TOHKOW JIMH30M, H
PacCUUTHIBATh €T0 XapaKTEPUCTUKHU;

MPUMEHSITH OCHOBOTIOJIAratolre aCTPOHOMUYECKUE MTOHATHS, TEOPUU U 3aKOHBI JJIsT
aHanu3a U OOBSICHEHUS (PU3NUECKUX MPOIECCOB, MPOUCXOIAIIUX B 3BE3NAX, B
3BE3IHBIX CHUCTEMAaX, B MEXKTaJlaKTUUECKOW Cpele; JBUKEHUS HEOECHBIX TeT,
ABOJIIOIUM 3BE311 M BeeeHHo;

MPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTEN (PU3HMUECKUX BEJIMUMH C UCIIOIb30BAHUEM
NpSAMBIX HW3MEPEHUM, TpPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH
pPE3yNbTAThl MOTYYECHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYHUH B BHJIE TPa(UKOB C
y4€TOM abCOIOTHBIX TOTPEIIHOCTEN U3MEPEHUH, JIeJaTh BBIBOJBI MO PE3YJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBbIE HM3MEpeHUs] (PU3UYECKUX BEJIUYUH, MPU STOM BBIOMpPATh
ONTUMAJLHBIA METOJ H3MEpPEHMs, OLICHHBATH a0COIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEIIHOCTU MPSMbBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOAUTL OMBITHI IO TIPOBEPKE TMPEIOKCHHOM THUIIOTE3bl: IUIAHUPOBATh
AKCIEPUMEHT, COOMpaTh HSKCIEPUMEHTAIBHYI) YCTAaHOBKY, aHaJU3UPOBATh
MOJTYYEHHbIE PE3YJIbTAThI U JeJaTh BHIBOJ] O CTATYyCE MPEJI0KEHHON TUITOTE3HI;
OMMUCHIBATH METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

coOII01aTh TIpaBuiIa 6€30MacHOro Tpyaa MPY MPOBEACHUH HCCIICIOBAHNN B paMKax
y4e0HOT0 SKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-UCCIIET0BATEILCKONW U MPOEKTHON
JESATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemarh pacy€THbBIC 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJlaHHOW (PU3HUYECKOI
MOJICNIbIO: HA OCHOBAaHWUHW aHajIW3a YCJIOBHUS BBIOMPATh (PU3MUECKHE MOJIEIH,
OTBEYarolmue  TpeOOBaHMSAM  3ajJauyd, MPUMEHATH  (QOpMysbl,  3aKOHHI,
3aKOHOMEPHOCTH UM TMOCTyJaThl (U3UYECKUX TEOPUA TMPU HCIOJIH30BAHUHU
MaTeMaTHYECKUX METOJIOB pelIeHUs 3ajay, MPOBOJUTH Pacu€Thl Ha OCHOBAHUU
MMEIOIIMXCS JTaHHBIX, AHAJU3UPOBAaTh PE3YJIbTAThl U KOPPEKTUPOBATH METO]IbI
pELIEHHUsI C YYETOM IOITYYEHHBIX PE3YJIbTATOB;



pelaTh KayeCTBEHHbIE 3aJadyM, TpeOYoLuMe NPUMEHEHUs 3HAHUW W3 Pa3HbIX
pa3fenoB Kypca (QU3MKM, a TakKe€ WHTErpalu 3HAHUM U3 JPYrux MpeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JOTUYECKYIO LETIOUKY PACCYKICHUI C
OTIOPOI Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBICHUS;
UCITIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX NPHHIIMIIOB
paboOThl U3MEPUTETBHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB U TEXHOJIOTHYECKUX
IIPOLIECCOB;

IPUBOJUTH NPUMEPHI BKJIAJa POCCUHMCKMX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOUIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

aHaJIM3UpPOBaTh U OLICHWBATHh IOCIEACTBUSL OBITOBOM M IPOU3BOJCTBEHHOU
NESATEIIbHOCTH 4YEJIOBEKa, CBSI3aHHOM € (M3MYECKMMHU MPOIECCAMU, C IMO3ULUHN
DKOJIOTHYECKOU 0€30MacHOCTH, IIPEICTABICHUN 0 palMOHAIBHOM
IIPUPOOIIOIB30BAHNN, a TAK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKCHUM HAyKH U
TEXHOJIOTUH JIJIs1 JaJbHEHIIIEro pa3BUTHS YE€JIOBEUECKOro 00IeCTBa;

OPUMEHATh PA3JIMYHbIE CHOCOOBl padboThl ¢ uH(OpManuend (U3NYECKOro
COJIEp>KaHMs C UCIOJIb30BAHUEM COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUH, TPH
TOM MCHOJIB30BaTh COBPEMEHHbIE MH(QOPMALMOHHBIE TEXHOJIOTMHU JII MOHUCKa,
nepepaboTKi W TPEAbSBICHHUS Y4E€OHOM M HAyYHO-TIOIYJISIPHOM HH(OpManuu,
CTPYKTYPUPOBAHHSI M MHTEPIPETAMU MH(OpPMAIUKU, TOJYYEHHON W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOIYyYaeMy0 HH(POPMAIIMIO U OLIEHUBATh
€€ JOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHaJIu3a
MCTOYHUKA HH(POPMAIINH;

NPOSIBJISITh OPraHU3ALMOHHBIE W TIO3HABATEJBHBIE YMEHUS CAMOCTOSTEIBHOIO
npuoOpeTeHUs] HOBBIX 3HAHUN B MPOLIECCE BBIMOIHEHMSI MPOEKTHBIX M y4eOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B IpyMIe ¢ UCHOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, MIaHUPOBATh
paboTy rpynmbl, PalMOHAIBHO PACIPEAENITh AESITEIbHOCTh B HECTaHIAPTHBIX
CUTYyallMsIX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB TpPYIIIbI B
pelIeHre paccMaTpuBaeMoi IpOOIEMBbI;

NPOSIBJISITh MOTHBALMIO K Oyaymied NpopecCHOHAIBHON NIEATEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHUYECKOE IIJNTAHUPOBAHHE. 10 KIIACC

‘ KoumnuectBo yacos DJIEeKTPOHHbIE
Ne = HaummeHoBaHMe pa3iesioB H TeEM K 0 (undpoBbIe)
/o porpamMmbI Beero OHTPOJIbHbIE paKkTUYecKue uu@p
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
Pasznea 1. HAYYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
11 \ Hayunslii MeTO IO3HAHUS IPUPOLBI 6
Wroro mo pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JnHamuka 10
2.3 CraTtuka TBEPOTO Tela 5 1
2.4 3aKOHBI COXPAHEHHS B MEXAHHUKE 10 1
Utoro no pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUMHAMMUKA
3.1 OcCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TenioBble MalIUHBI 20 1
33 ArperaTtHble cocTOsiHUS BeniecTBa. dDazoBbie 14 1
nepexoabl
Hroro no paszneny 49
Pazgen 4. JIEKTPOJANHAMMUKA
4.1 DIEKTPUUECKOE MOJIe 24 1
4.2 [1oCTOSIHHBIM 2JEKTPUUECKUIN TOK 24 1
4.3 ToKM B pa3IM4HbIX cperax 6
Hroro mo pazaeny 54
Paznen 5. PU3HUECKHWI MPAKTUKYM
5.1 \ Du3NIeCKUi TPAKTUKYM 16 16
Hroro mo pazaeny 16
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB U TeM
Ne i/l Konrpoubusie IIpakruueckne  (uudposbie)
MPOrpamMmbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Paznen 1. 3JIEKTPOJAMHAMUKA
1.1 MarnutHoe nosie 16 2
1.2 DJNIeKTpOMarHuTHasK WHIYKITUS 15 1 2
Wroro mo pazneny 31
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KojieOaHus 12 2
2.2 DJEeKTpOMarHUTHBIC KOJIeOaHUs 16 1
23 MexaHUu4ecKue 1 AIEKTPOMArHUTHBIE 11 1 1
BOJTHBI
2.4 Ornrrka 28 1 3
Wroro mo paszneny 67
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1
Hroro no paszneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckysipHO-BOJIHOBOW Jyalin3m 17 2
4.2 dusuka aroma 7 2
43 ®du3nKa aTOMHOTO Si7pa U JIEMEHTapHBIX 5
) JaCTHI]
Hroro mo pazneny 29
Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH
5.1 DJeMEeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 13 1

Hroro no pazneny

13




Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne

6.1 NpeaAMCTHOI0O COACPIKAaHUA U OIIbITa

NeSITeTbHOCTH, TPUOOPETEHHOTO TIPU 15
u3ydeHnu Kypca gusuku 10 — 11 kmaccoB
Hroro no pazaeny 15
PezepBHOE Bpemst 5
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 165 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC

Ne

w/n Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®dusnka — GpyHIaMEeHTAJIbHAsI HAyKa O
pupoae

HayuHblii MeTOI TIO3HAHUS U METOBI
HCCIIC0BaHMS (PU3HYCCKUX SIBJICHHI

DKCIIEPUMEHT U TEOpHs B MpoLIECcCe
3 no3HaHus npuposl. Habmonenue u
9KCIIEPUMEHT B (pHU3UKe

4 CniocoObl u3mMepeHus: GU3NUECKUX BEIUYNH

AOGCo0THAs M OTHOCUTENIbHAsS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX
BEIINYUH

MopenupoBanue B ¢pusuke. Poiab u mecto
¢bu3uku B pOPMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
JeATEIbHOCTH JIFOAEH

MexaHn4deckoe IBHKEHHUE. Cucrema
orcueTa. OTHOCHTEIBHOCTh MEXaHUIECKOTO
JABMKCHUAA. HpHMa}I n o6paTHa${ 3aJa4u
MEXaHUKH

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
IIPOEKLIMU HA OCU KOOopAMHAT. Tpaekropus.
[Tepememnenue. CkopocTh. X mpoeknuu Ha
OCH KOOpJMHAT

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
9 ['padpuaeckoe onrcanre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHHUS

CrnosxeHue nepeMeieHnii U CKOPOCTEM.

10
Penrenue 3anau




11

12

HepaBnomepHoe nBmxenne. MrooBeHHas
ckopocTh. Yckopenue. [Ipsamonuneiinoe
JIBU’KEHUE C TTOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onrcanue MpsIMOIMHEHHOTO
JIBUDKEHUS C TOCTOSIHHBIM YCKOPEHUEM

13

14

CBoOoaHOe majieHue. Y CKopeHue
CcBOOOIHOTO MaJeHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduKu

JIBmxeHue Tena, OpOIIEHHOTO MOJT YTIIIOM K
TOPU3OHTY

15

16

KpusosmueliHoe nBrkeHue. JIBuxKeHUE 1o
OKPYXHOCTH. YTJIOBasl U JIMHEHHAas
ckopocts. [lepuoa u yacrora.
[IeHTpOCTpEMUTENBHOE U NTOJIHOE
YCKOpEHHUe

KonTponbHas padbora no teme
"Kunemaruka"

17

18

ITepsslif 3akoH HetoToHa. HepumanbHble
cuctemsbl orcuéra. [IpuHuun
OTHOCHUTENIBHOCTH [ anuiest.
HennepunanbHble CUCTEMBI OTCYETA

Cwuita. PaBHoelicTBytomas cuina. Bropoit
3akoH Herotona. Macca

19

20

21

B3anmopenicteue ten. Tperuii 3akoH
HeroTona

[TpuHnun cynepriozunuu cuil. Pemenue
3a/1a4 Ha IpUMEHeHne 3aKk0HOB HploTOHA
3aKOH BCEMUPHOTO TATOTEHHS.
OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
WHEPTHOW MacChI

22

Cuna TspKeCTH M yCKOpeHHe cBOOOIHOTO
najeHus

23

JIBm>keHre HeOECHBIX TEIl U UX
HMCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYECKasi CKOpOCTh. 3akoHbl Kerepa




24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BUIbI cuil TpEHUS.
JIBU>KEHUE B )KUJKOCTHU U Ta3e ¢ y4ETOM
CHUJIbI COIIPOTUBIICHHUSI CPEbI

Hasiienue. ['napocratudeckoe AaBjicHHUE.
Cuna Apxumena

27

AOCOFOTHO TBEPIOE TEIIO.
[TocTynarenbHOe U BpalaTelibHOE
JBIDKCHHUE TBEPJIOTO Telia

28

MoMeHT CUJIbl OTHOCUTEIBLHO OCH
BpallCHUA. IInedo cunbl

29

30
31

CrioxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. Y cinoBus
paBHOBecHsI TBEPAOro Tena. Busl
paBHOBECHS

Pemenue 3agau

KonTposasnas padora no teme "J[uHamuka.
Craruka TBepaoro rtena"

32

33

34

I/IMHy.TIBC MaTepHaHbHOﬁ TOYKHU, CUCTCMBI
MaTCpHAJIbHBIX TOYCK. HGHTp MacC CHCTCMBI
MaTCpHUAJIbHBIX TOYCK. TeopeMa )
JABVOKCHUU LICHTPA MAaCC

HNmnynbe cuibl 1 ©I3BMEHEHHWE UMITYJIbCa
Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

MoMeHT uMIynbca MaTepUaIbHON TOUKH.
[IpencraBienue o COXpaHEHUM MOMEHTA
MMITYJIbCA B IIEHTPAJIbHBIX TMOJISX

35

Pemenue 3amau

36

Pabota cuiibl Ha ManoM U Ha KOHEUHOM
nepemernieHuu. [ 'papuueckoe
npezcTaBiIeHne paboThl CHIIbL. MOIIHOCTD
CHUTBI

37

Kunernueckas sneprus. Teopema 06
U3MEHEHHUU KUHETHYECKOU OHCPIruun
MaTepHAIbHON TOUYKHU




HOTGHI_II/Ia.TII:HBIG 1 HCIIOTCHI M AJIbHBIC

38 cuibl. [loTennmansHas sHeprus. Bropas 1
KOCMHUYECKasi CKOPOCTh
TpeTbs KocMuUYecKasi CKopocTb. CBS3b
paboThl HEMOTEHLUATBHBIX CUJI C

39 U3MEHEHHEM MEXaHUYECKOU YHEPTUU 1
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPIUU
Yupyrue v Heynpyrue CTOTKHOBEHHUS.

40 VYpaBuenue bepuymium 115 naeanbHOU 1
KUITKOCTH

a1 KontponsHas padora HO"TGMG "3aKoHbI 1
COXPaHEHHUS B MEXaHHUKE
Pa3BuTue npencraBieHuid 0 Ipupoe

42 temioTbl. OcHoBHBIE MoJiokeHnss MKT. 1
Juddysus. BpoyHoBCcKkoe ABMKEHUE
CtpoeHue ra3000pa3HbIX, KUIKUX U

43 TBEPABIX TeJ. XapaKTep JBUKCHUS U 1
B3aMMOJICHCTBHYSI YACTHI] BEIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KomnuectBo BemecTBa. [locTosunas 1
ABoraapo

45 Temmepatypa. TeroBoe paBHOBECHE. 1
[[Tkana [enbcust

46 Pemienne 3agau 1

47 W neanpHblii ra3. ['a3oBbIe 3aKOHEI 1

48 VYpasuenue Menneneesa-KnaneiipoHna. 1
Pemenue 3agau

49 AbGcomoTHas TeMieparypa. 3aKoH 1
Janprona

50 H3omporeccsl B ueaabHOM rase ¢ 1
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npencrapieHue
M30IPOIIECCOB: U30TEpPMa, U30X0pa, n306apa

52 OcHoBHoOe ypaBHeHHe MKT 1

53 Pemenue 3amau 1




54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJUHAMHYECKON CUCTEMBI CO CpEeIHEN
KMHETUYECKOU HEprueH mocTynaTeIbHOro
TEIUIOBOTO IBM)KEHUS €€ YacTHI]

55

56

O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
teMme "OcuoBsl MKT"

KonTponpHas padora o teme "OCHOBBI
MKT"

57

58

TepmonnHamuueckas cucteMa. 3a/laHue
BHEIIHUX ycnoBul i T/ cuctemsl.
Bneminue v BHyTpeHHUE TapaMeTpBbl.
ITapameTpsr T/l cuctemsbl Kak cpegHue
3HAUYECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

HyneBoe Hauano rTepMOAMHAMUKH.
Camonpoun3sBodibHas penakcanus T]]
CUCTEMBI K TEINIOBOMY PABHOBECHIO

59

Mozaenb naeaabHOro ra3a B
TepMOI[I/IHaMI/IKe. yCJ’IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIN

60

61

YpasHenue Menzeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SJHEPrUu

BeIpaxkenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT0O UJCAJILHOIO rasa.
KBazucrarnueckue u HECTaTHYECKUE
IIPOLECCHI

62

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Berancnenne paboTs! o rpaduky npouecca
Ha pV-auarpamme

63

Tennonepenava kak crmocod W3MEHEHUS
BHyTpeHHel sHeprun TJl cucremsl 6e3
COBEPIIICHUSI pabOTHI

64

KOHBCKI.[I/I?I, TCIIOMPOBOAHOCTD, U3JIYUCHUC

65

KonnuectBo TeruioTel. TemmoEMKOCTE TeNA.
VY enpHas U MOJIIpHAs TEIIIOEMKOCTH




BCIICCTBA. VI[CJIBHEUI TCIJIOTA CrOpaHusa
TOIIJIMBaA

66

67

Pacuér konuuecTBa TEIIOTH pU
TEeIlonepeaye

[TonsTHe 06 aquabatHOM mporecce.
I1epBblii 3aKOH TEPMOIMHAMUKHU

68

KosngecTBo TEmoTsl U paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHeN sHepruu T/1
CUCTEMBI

69

70

Bropoii 3ak0H TepMOAMHAMUKH JISI
PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpaTumocTs IpUpOIHBIX IPOLIECCOB

[TpuHIUMITBI AEHCTBUS TEIJIOBBIX MAIIWH.

KIIJ1

71
72

73

74

Maxkcumansnoe 3HaueHue KIT. [{ukn
Kapno

Pemenue 3agau

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTaTelIel. TerioBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

Pemenue 3amau

75

O00011IeHNE U CUCTEMATU3AIHS 3HAHUI 110
teme "Tepmonnnamuka. TennoBbie
MAaIuHe!"

76

77

78

KonTpomnpHas pabota mo Teme
"Tepmoannamuka. TennoBeie MaluHbI"

[TapooOpa3oBanre U KOHIEHCAITHS.
Ucnapenue u xurenue. Y 1enbHas TeIaoTa
napooOpa3oBaHus

HacepiieHHbie ¥ HEHACHIIIICHHBIC TTAPhI.
KauyecTtBeHHast 3aBUCHMOCTD INIOTHOCTH U
JIABJICHUS HACBHIIIIEHHOTO Mmapa OT
TEMIIepaTyphl, UX HE3aBUCUMOCTh OT
00bEMa HACHITIIECHHOTO Tapa. 3aBUCUMOCTh




TCMIICPATYPhl KUIICHUA OT OABJICHUS B
KNIKOCTH

Bnaxxnocts Bo3ayxa. AOCOMIOTHAS U

” OTHOCHUTEIIbHAS BIAXKHOCTh

80 Pemenue 3agau
Teépnoe Teno. Kpucrammyeckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpUCTAJUIOB

82 IlnaBnenue u kpuctamm3anus. Y 1eabHast
teruioTa masneHus. Cyonumanus
Hedopmaruu TBEpIOTO Tena. PacTskeHue u

83 cxartue. Caeur. Moayne FOnra. [Ipenen
yrpyrux aedopmarnmii
TermoBoe paclmpeHue XKUIKOCTEN U

84 TBEPABIX T€J. AHTAPMOHU3M TEIJIOBBIX
KOJICOAHMI YacTHI] BEIIECTBA

85 [IpeobpazoBanue sHepruu B (Hha30BBIX
nepexojax

86 YpaBHeHUe TerIoBoro 6ajgaHca

87 Pemenne 3agau
IToBepxHOocTHOE HaTsKeHHE. KanmmspHbie

88 ABJICHU. J{aBlieHHE 1O UCKPUBIEHHOMN
MOBEPXHOCTHIO JKUIKOCTH. DopMyrna
Jlannaca
O0o001IeHNEe U CHCTEMAaTH3alHs 3HAHUH 110

89 TeMe "ArperaTHbIe COCTOSTHUS BEIIESCTBA.
®dazoBble epexos”

90 KonTtponbHas pabora no Teme "ArperarHsie
coCTOsTHUS BemecTBa. @a3oBbie mepexo bl
DneKTpu3anus Tei U €€ MPOosIBJICHUS.

91 DnekTpuueckuii 3apsia. [[Ba Buna
AJIEKTPUUECKUX 3apsaoB. [IpoBoHUKH,
JIUAJIEKTPUKU U TTOTYIPOBOTHUKHI

92 DneMEHTApHBIN AIEKTPUUECKUH 3apsia.

3aKOH COXpaHEHUsI IIEKTPUIECKOTO 3apsiaa




B3anmoperictue 3apsnoB. TodyeuHbie

93
3apsiabl. 3akoH Kynona

94 Pemenue 3amaq

95 Onektpuueckoe noiie. Ero neiicteue Ha
AIIEKTPUICCKUE 3aPSIJIbI
Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [TpoOHebIi 3aps. JInHUKM HANPSHKEHHOCTH
aJIeKTpruYecKoro nosst. OqHOpPOIHOE
AIEKTPUUYECKOE T10JIe
[ToTeHIHaTbHOCTh AIEKTPOCTATUYECKOTO

97 moJyist. Pa3HOCTh IMOTEHIINAIOB U
HaTPsDKEHUE
[ToTeHnmansHas YHEPTHs 3apsa B

98 aNeKTpocTaTuyeckoM nose. [lorennnan
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HANPSDKEHHOCTH TIOJIS U Pa3HOCTH

99 MOTEHIIUAJIOB JUISI AJIEKTPOCTATUYECKOTO
TOJIST

100 HpI/IHqun CYTIEPIIO3HIINH MICKTPUICCKUX
nosnei

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHoOMepHO
3apshKEHHOMN chepsl
[Tose paBHOMEPHO 3apsHKEHHOTO MO0 00BbEMY

103 mrapa. [lone paBHOMEpPHO 3apsHKEHHOM
0OECKOHEYHOM MIO0CKOCTH

104 [IpoBOIHUKY B DIIEKTPOCTATUIECKOM TIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

105 JIM3IIEKTPUKHY U TIOTYTTPOBOHHUKY B
AIIEKTPOCTATUYECKOM II0JIE
Konpnencarop. OneKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD TNIOCKOTO
KOHJIEHCAaTopa

107 [TapamienbHOE COEIMHEHHE KOHICHCATOPOB




IlocnenoBaTenbHOE COSAMHEHNE

108 1
KOHJICHCATOPOB

109 DHeprus 3apsHKeHHOT0 KOHJIGHCAaTopa 1

110 Pemenue 3amau 1

111 JIBro>keHue 3apsiKEHHOW YacTHUIIbI B 1
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

112 Pemienne 3agau 1

113 O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110 1
teMe "DnekTpuyeckoe nosue"

114 'I'COHTpOJIBHaﬂ pabota o Teme 1

DnekTpuyeckoe nose"

Cuna toka. [locTossHHBII TOK. Y CJI0BHS

115 CYILIECTBOBAHMSI [IOCTOSIHHOTO 1
AJIEKTPUUYECKOTO TOKA

116 Wcrounnku Toka. Hanpsokenue u 3/1C 1

117 3akoH OMa JJ1d y4acTKa LEeMH. 1
DNEKTPUUECKOEe COIPOTUBIICHHE
3aBUCUMOCTh CONPOTUBIIEHUSI OAHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOMIAIH 1
MONEPEYHOI0 CEYEHUs

119 VYV enpHOE CONMPOTUBIIEHHUE BEIIECTBA. 1
Pemenue 3agau

120 [TocnenoBarensHOE, MapaIeIbHOE, 1
CMEIIaHHOE COETMHEHNE TPOBOIHUKOB

121 Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX 1
nenei. [Ipasuna Kupxroda

122 Pemenne 3amay 1

123 PaGora snextpuyeckoro Toka. 3akoH 1
Jxoyns —Jlenna

124 Pemenue 3amau 1
MOIIHOCTB IEKTPUIECKOTO TOKA.

125 TemnoBas MOIIHOCTh, BeIASIIEMAas Ha 1
pe3uctope

126 Pemenue 3amau 1




OJ1C 1 BHyTpEeHHEE CONTPOTUBIICHHE

127 1
HCTOYHHUKA TOKA

198 3akon OMa 115 OJTHOM (3aMKHYTOM ) 1
ANEKTPUYECKOMN LETIH

129 Penrenne 3amau 1

130 MOoOIIIHOCTh HCTOYHHUKA TOKA 1

131 KopoTkoe 3ambikanne 1

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa 1

133 Pemenue 3amay 1

134 Pemenne 3agau mo teme "IlocTOSHHBIH 1
ANEKTPUIECKUIN TOK"

135 Pemenne 3amau no reme "llocTostHHBIN 1
AIEKTPUYECKUM TOK"

136 Pemenue 3agay mo reme "IlocTOSHHBIN 1
ANEKTPUIECKUIN TOK"

137 O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110 1
teMe "[1oCTOSIHHBIN 21eKTpUYecKuid ToK"

138 KontponbHas padoTa o Teme 1
"ITocTOSTHHBIN NEKTPUUYECKUH TOK"
DneKTpuyeckas MPOBOAUMOCTh Pa3INIHBIX

139 BEIECTB. DJIEKTPUICCKHI TOK B METaJIJIaX. 1
CBepXmpoBOAUMOCTb
DNEKTPUUECKU TOK B paCTBOpPAX M

140 pacraBax 3JIeKTPOJIUTOB. 3akoHbl Dapases 1
JUTSI DJICKTPOJIH3a

141 DneKkTpuuecKkui ToK B raszax. Ilnaszma 1

142 DNEKTPUYECKH TOK B BaKyyMe. 1
Bakyymabie mpubopbl

143 DNEeKTPUYECKUH TOK B IOJTYITPOBOJHUKAX 1

144 TToayIIpOBOIHUKOBBIE IIPUOOPEI 1

yII

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune Cuiibl TOKa U HApsHKEHUS B

145 LEMH NOCTOSIHHOTO TOKa MPHU OMOIIHN 1

AHAJOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
npubopoB" uiH "3HaKOMCTBO ¢ IU(PPOBOH




146

nabopatopueit o ¢pusuke. [pumepsr
U3MEpEeHUs PU3MUECKUX BEIUYHMH IIPU
IOMOIIY KOMITbIOTEPHBIX AATYUKOB"

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3yyeHue HepaBHOMEPHOTO JIBUXKEHUS C
LEJIbI0 ONIPEACIICHUS MTHOBEHHOM
ckopocTh"

147

DuU3nYeCKU MPAKTUKYM 10 TEME
"N3mepeHue yCKOpeHuUs Mpu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOH IIJIOCKOCTH" WIIN
"HccnenoBaHnue 3aBUCUMOCTH ITyTH OT
BpPEMEHU MIPU PaBHOYCKOPEHHOM
nBIKeHun"

148

149

150

151

Ou3nyecKuil MPakTUKYM 0 TEME
"N3MepeHue yCKOpeHus cBOOOIHOIO
nafgeHus" win "M3ydyeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU3OHTAIBHO"

Pu3nUeCKUul IPAKTUKYM I10 TEME
"N3yuenune NBMKEHUS TeJa IO OKPY>KHOCTU
C TIOCTOSIHHOM TI0 MOZYJIIO CKOPOCTBIO" WIIN
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpaleHnss KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"”

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"M3MepeHne paBHOAEHCTBYIOLIEH CUIIBI ITPU
JBUKEHUH OpyCcKa 10 HaKJIOHHOM
miockocTy" wu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHHUS Opycka
110 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHuE OT €ro Macchl"

DuU3nYeCKU MPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE U
PE3UHOBOM 00pasiie, oT ux aedopmarn’
unu "M3yueHne NBUKEHHS CUCTEMBI TEJl,




CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
JIErkuii 0JIoK"

152

153

154

155

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepenue kodppuienTa TpeHus no
BEJIMYMHE YIII0BOTO Ko3(pduiimenrta
3aBucumoctd Frp(N)" mnu "Mccnenosanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KOA(PPUIIMEHTOM
TpeHus" win "M3ydeHue ABUKEHUs Ipy3a
Ha BaJly C TpeHHeM"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpalieHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuin ynpyroctu" unu "M3yuenue
YCTOMUYMBOCTHU TBEPJOTO TENA, UMEIOIIETO
TJIOIAh OTIOPHI"

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TopMo3HOMY TIyTH" Wiy "V3Mepenue cuibl
TATHU, CKOPOCTH MOJAEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHeHHE
W3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" wim "HccnenoBanue coxpaHeHUs
MMITyJIbCa MPU YIIPYroM B3auMoencTBun"
iy "M3MepeHne KNHEeTHYECKON YHEPTUH
T€Ja 10 TOPMO3HOMY ITyTH"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKoMeH1I0BaHO UCIIONIb30BaHKUE HU(POBOMH
nabopatopun)" win "M3yueHne n30X0pHOTo
nporecca" win "N3yuenue nzodapHOro
npouecca" win "l[IpoBepka ypaBHEHUS
cocrosiHus"

156

DuU3nyeCcKui MPAKTUKYM 110 TEME
"N3mepenue yaeapHol TenaoéMKocTu" i
"HccnenoBanue npolecca OCTbIBaHUS




157

158

159

160

BemrecTsa" M "HMcciaenoBanue
aauadatHoro nporecca” win "M3ydeHue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
KuaKocren"

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue 3akOHOMEPHOCTEN UCTIapeHUst
xuakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" wnn "U3yuenue
CBOICTB HACBIIIEHHBIX ApOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3JlyXa U OIIEHKA MacChl TTapOB B
nomeneHun". amepenue kodduimenrta
MOBEPXHOCTHOTO HATSKEHUS

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus 3Hepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKAHUs TOKA B LIETIH, COJIEep KalleH
KoHJeHcaTop" unu "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HAPSLKEHUS) IPU
MIOCJIEI0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpOB"

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnemoBaHue CMEIIAHHOTO COCIMHEHMS
pe3ucropoB' win "M3Mepenne yienbHoro
CONPOTHUBIICHUS MPOBOJHUKOB" UK
"UccnemoBaHue 3aBUCHUMOCTH CHIIBI TOKA OT
HaMpsHKEHUs JIJ1S JJTaMITbl HaKaIuBaHUs"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Habmroienue snexktponusa’ uim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
nin "VccaemoBaHne 3aBUCUMOCTH
CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” uin "CHATHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKHU auoaa"




161

162

163

164

165

PesepBHeiit ypok. O600ICHHE U
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"KunemaTtuka"

PesepBHeiit ypok. O600ICHHE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"lunamuka"

PesepBHeiit ypok. O600IICHHE U
cucreMarusanus 3Hagui mo teMe "CrtaTuka
TBep0ro Tena'

PesepBHeIit ypok. O600IICHHE 1
CUCTEMATHU3aIHA 3HAHUM 110 TeMe ""3aKOHEBI
COXpaHEHHUs B MEXaHHKe"

PesepBuslit ypok. O60011eHNE U
cucreMaru3anus 3HaHui 1mo Teme "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOU Teopun”

166

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTHU3alMs 3HAHUM 110 TEME
"TepmonuHamuka. TennoBble MalIMHbI"

167

168

169

170

PesepBHslit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperatHble COCTOSIHUSI BEIIECTBA.
®a3oBbIe IEpex0bl"

Peseprubiit ypok. O60011eHIE U
CUCTEeMaTH3aIHsl 3HAaHHUH 110 TeMe
"OnekTpruueckoe nose"

Peseprubriit ypok. O6001eH1E U
cucTeMaTH3alus 3HaHUH 10 Teme
"IIoCTOSIHHBIN 2IEKTPUUECKUNA TOK"
PesepBHrlit ypok. O6001ICHHE U

cucreMatu3anus 3Hagui mo teMe "Toku B
pa3NuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

170

16




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
(]
Jr:{;—n Tema ypoka Bcero Kontpoapipie  Ipaxruteckue il;;‘?eﬂl/lﬂ :)lg[()l;l;?)]:;feﬂbﬂble
padoTshI padoThI pecypebi
B3aumoielicTBHE TOCTOSIHHBIX MAaTHUTOB
1 Y TIPOBOJIHUKOB C TOKOM. MarHuTHoe 1
nosie. ['unoresa Ammepa
Bekrop marauTHOM nHAYKUuU. [IpuHmn
2 CYINEpHO3UINH MarHUTHBIX Moiel. JIunun 1
MarHUTHON WHTYKITUU
JlabopaTtopHnast pabota Nel mo Teme
3 "HccnenoBasue MarHUTHOTO I10JIS 1 1
MTOCTOSIHHBIX MarHUTOB"
4 MarauTHOE 10JIe MPOBOJHUKA C TOKOM. 1
OmneiT OpcTena
JlaGopatopHas pabota Ne2 no Teme
) "N3ydyeHne 3aBUCUMOCTH CHJIbI AMIiepa OT 1 1
CHUJIBI TOKA"
6 Cuna Amrepa, e€ HarpaBJICHUE U MOJTYJTh 1
7 Pemenue 3amau 1
8 [Ipumenenue 3akoHa Ammepa. 1
DNEKTPOU3MEPUTENbHBIE PUOOPHI
Cuna JlopeHua, e€ HalpaBlIeHHUE U
9 MOAYJb. JIBH>KEHUE 3apsKEHHOM YaCTHLIBI 1
B OJIHOPOJIHOM MarHUTHOM I10JIe
10 Pemenue 3anau 1
11 Pa6ota cusl Jlopenna 1
12 Pemenne 3amay 1
13 MarauTHoOE 1oJIe B BEIIECTBE. 1
DeppoMarHeTHKH, mapa- U JuaMarHeTUKU
14 OcHoBHBIE CBOIiCTBA (heppOMarHeTHKOB. 1
[Tpumenenue peppomMarHeTUKOB
15 PGH_Ie"HI/Ie 3ajad4 o reMe "MargutHoe 1
noJe




Permenne 3agau mo reme "MarautHoe

16 " 1
oJjie

17 SIBICHME IEKTPOMArHUTHOW WHYKIIHH. 1
IToTok BeKTOpa MArHUTHON MHIYKIIUHI
JlaGopaTtopHnas pabota Ne3 mo teme

18 "HccnenoBanue sBICHUS 1
3JIEKTPOMArHUTHON UHIYKIIMK"

19 OJ1C uHAYKIMH 1

20 3aKOH AMEKTPOMArHUTHOW WHIAYKIIMH 1
®dapanes

21 BuxpeBoe anexrpudeckoe mnosie. Toku 1
Dyko

29 OJ1C uHAYKIMY B ABUKYIIUXCS 1
MIPOBOTHUKAX

23 Pemenue 3amay 1

24 [IpaBuno Jlenua 1

o5 WuayktuBHocTh. KaTymka 1
WHIYKTUBHOCTH B IICTIH MTOCTOSTHHOTO TOKA

26 SBnenue camounaykiuu. 3/C 1
CaMOUHIYKITUU

97 Pa6opaTopHaﬂ pabota Ne4 o teme 1

WccnepoBanue siBIeHUs CaMOMHIYKIUN"

28 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C 1
TOKOM. DJIEKTPOMArHUTHOE T10JIE

29 Pemenne 3amau 1

30 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 1
TeMe "DnekTpoarHaMuKa"

31 KonTpompHas pabota mo Teme 1
"OnekTpoguHaMuka"

30 Konebarenpnas cucrema. CBoOOIHBIE 1
Konebanus. 'apMoHnYecKue KoleOaHusl

33 Kunematnueckoe ¥ JUHAMHYECKOE 1
OIIMCaHKE KOJIEOATEIbHBIX NBIKEHUN
DHepreTuyeckoe onucanue. Beios

34 JTUHAMHAYECKOTO OIMCAHUS 1

rapMOHUYECKHX KOoJeOaHUH U3 ux




35

36

37

SHCPTCTUUCCKOTO U KHHCMATHYCCKOI'O
OIIMCaHuA

AwmrnTyaa u dasa konebaHui

[lepuon u yacrora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI
MaTeMaTHYECKOTO MasTHHUKA. [lepuon
CBOOOJTHBIX KOJICOAHUH TTPYKUHHOTO
MasiTHUKA

Jlaboparopuas pabota Ne5 o reme
"N3mepenue neproa CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U TIPY>KUHHOTO
MasATHHUKOB"

38

39

40

3aryxatomue kojiebanus. BeiHyX1eHHbIE
koJiebanus. Pe3onanc

JlaGopaTtopHnast pabota Neb mo teme
"TIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM
MasaTHHKe"

ABTOKOJIEOaHUSA

41

Pemenue 3amau

42

Ypok-koHpepennus "MexaHuyeckue
KoJ1e0aHusl B MYy3bIKAJIbHBIX
MHCTpyMeEHTax"

43

44

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMe "Mexannueckue koiaeoanus"
DJIeKTPOMAarHUTHBIE KOJICOAHUS.
KonebareabHbIi KOHTYD

45

46

®opmyna Tomcona. CBsI3b aMIUTATYIBI
3apsi/ia KOHJIEHCATopa C aMIUIUTYJOU CHIIBI
TOKa B K0JIeOaTeIbHOM KOHTYpe

3akoH COXpPAaHCHUS DHCPIrUr B UCAJIbHOM
KoJIe0aTeIbHOM KOHTYpPC

47

3aryxallue 3JIeKTPOMAarHUTHbIE
KoneOaHus. BeiHyXIeHHBIE
SJICKTPOMAIrHUTHBIC KoJIeOaHus

48

IIepemennslit TOK. Pe3ucrop u
KOHJICHCATOP B LIENU IIEPEMEHHOTO TOKa




KaTYH_IKa HHAYKTUBHOCTHU B LICTIN

49 1
MIEPEMEHHOTO TOKa

50 3akon OMa JJ1st JIeKTPUUYECKOM 1enu 1
MePEMEHHOTO TOKa
JlaGopaTtopHnas pabota Ne7 mo teme

ol "HccnenoBanue paboOThl NICTOUHUKOB 1
CBeTa B LIEMH IEPEMEHHOr0 ToKa"
MOoUIHOCTh MEPEMEHHOTO TOKA.

52 AMITTUTYZAHOE U IEHCTBYIOLIEE 3HAUCHUE 1
CHJIBI TOKA W HaIPSDKEHUS

53 Pe3oHaHC B 2JIEKTPUYECKOM HIETTH 1

54 Pemenue 3amay 1
WneanbHbIi TpanchopmaTop.

55 [Tpon3BoaCTBO, Mepeava u MoTpedICHHE 1
ANEKTPUYECKON SHEPTUU
DKOJIOTUIECKUE PUCKU TIPH MTPOU3BOJICTBE

56 anexkTpodHeprun. Kynbrypa 1
UCTIOJIb30BaHUS DJIEKTPOIHEPTUH B
TMOBCETHEBHOM KU3HU

57 Pemienne 3agau 1

58 Pemienne 3agau 1

59 O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110 1
TeMe "DeKTpoOMarHuTHbIE KosieOaHus "

60 MexaHnuecKkre BOJHbBI. XapaKTEePUCTUKH 1
MEXaHUYCCKHUX BOJIH

61 CBolicTBa MEXaHUYECKUX BOJTH 1

62 3ByK. XapaKTepUCTHKH 3BYKa 1

63 ?'Ia60paTopHa51 pabota Ne8 mo TeMe 1

N3yuenne napameTpoB 3BYKOBOM BOTHBI"

64 Wnodpa3syk u YIBTPa3sBYK. IlTymoBoe 1
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

65 Pemenue 3amau 1

66 DNeKTpOMarHuTHBIE BOJTHBL. M3myueHue 1
3JICKTPOMArHUTHBIX BOJIH

67 DHeprus AMEKTPOMArHUTHBIX BOJIH. 1

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH




68

69

IIIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHnue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

KontponbHast pabora o Teme
"Konebauus 1 BOJIHEL"

70

[TpuHIMIBI PAAMOCBSI3U U TEJIEBUACHUS.
Pagnonokanus. DneKTpOMarHUTHOE
3arps3HEHUE OKpYXKarolel cpeibl

71

72

Caer. 3aKOH NMPSMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO PaclpoCTPaHEeHHsI CBETa

73

Otpaxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaiio

74

[Tpenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN IMOKa3aTeNb
npenomienus. [lonHoe BHyTpeHHee
oTpaxeHue. [IpenenbHbIi yroJ MOJIHOTO
BHYTPEHHETO OTPaKEHUs

75

JlaGopatopHas pabota Ne9 no Teme
"N3mepenne mokazaresns mpeoMIeHuUs
cTekna”

76

77

Pemenue 3ana4 Ha TpUMEHEHUE 3aKOHOB
OTpaX€HUS U MPEJIOMJICHHS CBETA

Xon ydeit B mpusMe. Jlucnepceus cBera.
CroxxHbIi cocTaB Oenoro cera. L{pet

78

JInn3bl. @OKYCHOE PacCTOSIHUE U
ONTHUYECKAs CUJIA JIMH3BI

79

JlaGopatopHnas pabora NelO o reme
"N3mepenune GoKyCHOTO pacCTOSHUS
pacceuBarouUX JUH3"

80

[TocTpoenne n300pakeHN B TUH3AX U UX
cucreMax. YBEIUYCHUE JTMH3BI




Pemenue 3agau Ha mocTtpoeHue

81 M300paXCHHIA, TOTy4AEMBIX C IIOMOIIBIO 1
JIVH3

82 ['na3 kak onTuyeckas cucrema 1

83 Penrenue 3az[aq.u [Ipenensr npuMEeHUMOCTH 1
TreOMETPHUYECKON ONTUKU

84 CKopocTb cBETa U METO/IbI €€ U3MEPEHUS 1

85 Jucnepcus cBeta 1

86 WHuTepdepennus cera 1

87 KorepeHTHbIC HICTOUHUKH. Y CITIOBUS 1
HaOJr0IeHUS] MAKCHUMYMOB 1 MUHUMYMOB

88 Pemenue 3anau 1

89 [Ipumenenne naTEpHEpEeHIIN 1

90 Hudpakus ceeTa 1

91 JudpakuonHas pemeéTka. Y clIoBUe 1
HaOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

92 Pemenue 3amau 1

93 [TomepeyHOCTh CBETOBBIX BOJIH. 1
[Tonspu3arus cBeTa
JlaGopatopHas paborta Nell mo reme

94 "Habmonenne nudpakmmm, 1
uHTep(EepeHITNH U MOJIIPU3aLUU CBeTa"

95 Pemenue 3amau 1

96 CBeTOBbI€E SBJICHUS B IPUPOJIE 1

97 O06o0011eHe U cucTeMaTU3alMs 3HaHUH 110 1
teme "OnTuka"

98 KonTtponbHas pabora o Teme «ONTHKa» 1
['paHuIbl MPUMEHUMOCTH KIaCCUYECKOM

99 MeXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKA U 1
MIPUHIIAIT OTHOCUTEIILHOCTH

100 ITocTynartel cienuanbHOU TEOPUU 1
OTHOCHUTEJIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJL.

101 [Ipeo6pazoBanust Jlopenna. YciaoBue 1

IMPUYIUHHOCTH. OTHOCHUTEIIFHOCTD




OIHOBPCMCHHOCTH. 3aMenneHHe BpCMCHU
N COKpAIICHUC JJIMHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON

102 1
YaCTHIIBI
CBs13b MacChI C PHEPTUEH U UMITYIILCOM

103 PENATUBUCTCKON YaCTHUIIBL. DHEPTHS 1
ITOKOSI

104 PaBHOBECHOE TEIIIOBOE M3TyUEHUE 1

105 3akoH cMmelrennsa Buna 1

106 I'unoresa M. Ilnanka o kBaHTax. @OTOHBI 1

107 DHeprusi 1 UMITYIIbC POTOHA 1

108 ®otordpdexr. Ompiter A. I'. CTonerosa. 1
3akonbl potorddekra
JlaGopaTtopHnas padora Nel2 o Teme

109 "UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa 1
yepe3 CBETOANO] OT HANPsKEHUs "
VYpaBHeHue DiHIITEHA 17151

110 dororddekra. "Kpacnas rpanuma” 1
doroaddexra

111 JaBnenue cBera. OnbiTel [1. H. JIeOenena 1

112 BotHOBEIE CBOICTBA YaCTHIL 1
Bounsl e bpoiind. /InuHa BoJIHBI e

113 Bpoiins u pazmepsl 06J1aCTH TOKATH3AINH 1
JIBUKYTICHCS 9aCTHITBI

114 KopnyckysipHO-BOJIHOBOW Jyalin3m 1

115 Judpakius >1eKTPOHOB Ha KpUCTaJLIax 1
Crneuunduxa usmepeHnit B MUKpOMHUPE.

116 CooTHoOIIEHUSs HEOTIpEAeIEHHOCTEN 1
['eitzendepra

117 Pemenne rpadgudeckux 3amaq 1

118 Pemenne pacuéTHpIX 3a1a4 1
KonTpomnpHas padora mo Temam: "OCHOBBI

119 CTO", "KopmyckynasipHO-BOJTHOBOM 1

nyanuzm"




120

OMBITHI O UCCIIEIOBAHUIO CTPOCHUS
atoma. [lmanerapnas Moienb aroma
Pezepdopaa

121

IToctynatel bopa

122

123

Buapl ciektpoB. CrieKTp ypoBHEH
SHEpPruM aToma BOJ0po/ia

JlabopaTtopnast pabora Nel3 o teme
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJa U U3MEPEHUE
nocTostHHOM Punbepra”

124
125

126

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUYCHUE
CBeTa

Jlazep

Hyxnounnas moaens saapa ['eitzen6epra-
HBanenko. 3apsiag 1 MacCOBOE YUCIIO sAJipa.
HM3oTtonkl. PagoakTHBHOCTH

127

128

129

3aKoH paJInOaKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO U3TyUCHHUS.
BnusiHue painoakTUBHOCTH Ha )KUBbIE
opranu3msl. Jlozumerpus

JlabopaTtopHnast pabota Nel4 o Teme
"HccnenoBanue paanoakTUBHOTO (oHA C
MCIIOJIb30BaHUEM JI03UMETpa" Win
"3y4eHue moriomeHus 6eTa-4acTuil
amoMuHuEM"

OHeprus CBsI31 HYKJIOHOB B sIJIpe.
Snepubie cunbl. Jledpekt macchl spa.
SnepHsle peaknuuu. SnepHble peakTopHl.
[Ipob6nembl ynpapiasieMoro TepMosiIepHOTO
CHUHTE3a. DKOJIOTHYECKUE aCTICKTBI
pPa3BUTHSA SAECPHOU SHEPTETUKHU

130

MeTtobl perucTpauuu U UCCIIeI0BaHUS
3JIEMEHTaPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
baproHbl, ME30HBI U JICNTOHBI.
[IpencraBnenue o CTaHAapTHOW MOJETH.
KBapk-riatooHHast MoJenb aJpOHOB




131

Jlaboparopnas pabota Nel5 o Teme
"OnpeneneHyre UMIyJIbCa U SHEPTUU
PENIATUBUCTCKUX YacTHIL (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YACTHUI[ B MArHUTHOM T110J1€)"

132

133

®uzuka 3a npenenamu CTaHIapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuHCTBO pu3nueckoil KapTHHBI
Mupa

Oranbl pa3BUTHS ACTPOHOMMHU. 3HAUEHUE
aCTPOHOMHH

134

135

136

137

[IpuMeHUMOCTD 3aKOHOB (DPU3HKH IS
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HCCIICIOBAaHNI

COBpCMeHHI)Ie OIITHYCCKHUE TCIICCKOIIBI,
paIuoTeNnecKonbl, BHEaTMOoC(hepHas
aACTPOHOMHS

Bun 3Bé3gnoro Heba. Co3Be3ausi, spkue
3Bé3)II>I, IITaHETHI, UX BUAUMOC IBUXKXCHUC

JlabopaTtopHnast pabota Nel6 o Teme
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JIJIS1 ONTPEACIICHUS
MOJI0KEHUST HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTo MONyIIapus U spKue 3BE3BI"

138

Conueunas cucrema. Conuiie. Congeunas
aKTUBHOCTh. McTounuk sHeprun CoiHua u
3BE3

139

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Jwnarpamma "criekTpanbHbINA KJIacc —
CBETUMOCTB"

140

3B€3[[BI rJIaBHOM IIOCJIICAOBATCIBbHOCTH

141

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBbIE NTPEJICTABIICHUS O




142

143

144

MPOUCXOXKACHUH U dBoJonnu CoHIa U
3BE3/1. DTarbl KU3HU 3BE3]T

Muneynsiii [1yte — Hama ['anakTuxa.
Tunsl ranaktuk. YEpHbIE ABIPHI B siApax
raJlakKTUK

Bcenennas. Pacminpenne BeeneHHoM.
3akon Xa66ma. Teopus bonbiioro B3peiBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoil.
MertaranakTuka

145

Hepeménnsie npo6ieMbl aCTpOHOMHH

146

147

148

149

O06o001IeHre U CUCTEMAaTH3al|s 3HAHHM.
Ponb ¢u3uku u acTpoHOMUU B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COITMAIBHOM M ATHYECKOM chepax
JIeITEIIbHOCTH YeI0OBEKa

O0001IeHne U cUCTEMaTU3aIlNs 3HAHUI.
Posb 1 MecTo (pU3KKK U ACTPOHOMUM B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

0O0001IeHne U cUCTEMAaTU3aINs 3HAHUI.
Posb ¢puznueckoii Teopun B
(dhopMHUpPOBaHUH MIPEICTABICHUHN O
buznUeCcKOi KapTHHE MHUpa, MECTO
bu3nyecKoil KapTHHBI MUpa B O0IIEM PsiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEJCTABICHUIN O IPUPOJIE

O0001eHne 1 cucTEMaTU3aLMS 3HAHUH 110
teme "KunemaTtuka"

150

151

O00011eHHE U CUCTEMATU3ALUS 3HAHUM 110
Tteme "Kunemaruka"

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "lunamuka"

152

O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Cratuka TBEepAoro tena'

153

O0o01IeHre U CUCTeMaTU3alus 3HAHUN 110
TeMe "3aKOHBI COXPAaHEHHS! B MEXaHUKe"




154

O0o01IeHre U CUCTeMAaTH3alus 3HAHUN 110
teMe "OCHOBBI MOJIEKYIISIPHO-
KMHETUYECKOU Teopun"

155

O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110
teme "Tepmoaunamuka. TemioBbie
MAaIITuHE!"

156

O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie nepexoab"

157

158

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teMe "DnexkTpuyeckoe nose"

O0o01IeHre U CUCTeMAaTH3alus 3HAHUN 110
teme "TloCTOSIHHBIN AIEeKTPpUUECKUA TOK"

159

160

161

162

163

164

O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "MaruutHoe moJe"

Peseprubiit ypok. O600111eHUE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"DeKTpOoMarHuTHas MHIYKIus"

Peseprubiit ypok. O60011eHIE U
CHUCTEMATHU3AIMs 3HAHUH 110 TEME
"Mexanndeckue KoieOauus"

Peseprubrit ypok. O6001eHuE 1
cucTeMaTu3alus 3HaHUH 1o TeMe
"DIeKTpOMarHuTHhIE KosieOaHus'

PesepsHslil ypok. O6006111eH1E U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"MexaHn4eCcKHe U IIEKTPOMATHUTHBIE
BOJIHBI"

165

Peseprubrit ypok. O6001eHuE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"Ontuka"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

165
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

®uzuka. 11 knacc. YueOHuk. ba3zoBslii v yriryOn€HHbBINA YPOBHU
Msxumes I'. f., ByxoBues b. b., Yapyrun B. M. / Ilox pex. [lapdentbeBoit
H. A.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
®dusuka. 11 knacc. Mertoaundeckoe rmocoodue kK yueonuky I'.5. MsxumeBa

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/subject/28/

[MognuncaHo

CTPEnK  wovoms

NoANnUChIO:

CtpenkoBa A. B.
O Ba A. B e [laTta: 2024.10.16
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