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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢u3rKe Ha YpOBHE CPEHETO 00IIEro 00pa3oBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHMI K
pe3yJibTaTaM OCBOCHHSI OCHOBHOM oOpa3zoBareNbHOM mporpammbl, npenactaBieHHbix B @I'OC COO, a Takke ¢ y4€ToMm
dbenepanpHOil pabouelt mporpammbl BocnuTaHus u  KoHueniuu mnpenogaBaHust ydeOHoro mnpenmera «Dusnka» B
o0Opa3oBaTenbHBIX opranu3anuax Poccuiickoit deaepaiiuu, pearn3ymnx OCHOBHbIE 00pa30BaTeIbHbIC MPOTPAMMBI.

[Iporpamma 1o ¢usuke onpenenseT o0g3aTeNbHOE MNPEIMETHOE COJIEpKaHUE, YCTAHABIMBACT PEKOMEHIYEMYIO
MOCJIEAOBATENIbHOCTh M3YUYEHUS TEM U pa3lieJIOB y4eOHOro MmpeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBsi3eH, JIOTMKM Y4eOHOro Tmpolecca, BO3PACTHBIX OcoOeHHocTel oOywatomuxca. [Iporpamma mo Qusuke maér
Mpe/ICTaBIIEHUE O WENSIX, COAEPKaHUM, OOIIel CTpareruu OOydeHHMs, BOCIIUTAHUS W Pa3BUTHUSL OOYYaIOIIUXCS CPECTBAMU
yaebHoro npeamera «Du3ukay Ha yriayOJIEéHHOM YpPOBHE.

N3yuenue kypca pusuku yriayOa€HHOrO ypOBHS HO3BOJISIET PEaM30BaTh 33Jauyd NMPOQPECCHOHANIBHON OpHUEHTAIUH,
HAIPaBJIICHO HA CO3JaHUE YCIIOBUW JIJISi TPOSBIICHUS CBOMX HMHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEHM KaxKIbIM
00y4YarIIMMCs, KOTOPbIE HEOOXOIMMBI JIJIsl POJIOJKEHN 00pa30BaHUs B OpraHU3alusIX NpodhecCHOHaIbHOro 00pa30BaHUs
M0 Pa3TUYHBIM (PU3NKO-TEXHUUYECKUM U WHKEHEPHBIM CIICIIUATLHOCTSM.

B nporpamme no ¢usnke onpenenstoTcs IUIAHUPYEMBbIE pe3yJbTaThl OCBOEHHUS Kypca (PM3UKH HA YPOBHE CPEIHErO
ob1miero 00pa3oBaHUs: JIUYHOCTHBIE, METAIPEIMETHBIE, TPEAMETHbIE (Ha yriIyonéHHOM ypoBHE). HayuHo-MeTononornueckoit
OCHOBOH il pa3pabOTKH TpeOOBAaHWN K JTUYHOCTHBIM, METANPEIMETHBIM U TMPEAMETHBIM pe3yJbTaTaM O0y4aromuxcs,
OCBOUBILIUX NpOrpaMmy Mo (Gu3MKEe Ha YpOBHE CpeAaHero oOiiero oOpa3oBaHUs Ha YriIyOJEHHOM YPOBHE, SIBISIETCS
CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/.

[Iporpamma no gu3uke BKIIOYAET:

IUTAHUPYEMbIE PE3yNIbTaThl OCBOCHMS Kypca (M3HUKH Ha YriayOJIEHHOM ypOBHE, B TOM YHCIE MPEIMETHBIC Pe3ybTaThl
10 roj1IaM O0y4YeHUs;

cozepxanue yueOHoro npeamera «dusnkay mo rogam o0ydeHusl.

[Iporpamma o ¢u3NKe HMEET MNPUMEPHBIA XapakTep M MOXKET ObITh MCIOJb30BAHA YUYUTEISIMH (DU3UKHA IS
COCTaBJICHHUSI CBOMX Pa0OUYUX MPOTPAMM.



[Iporpamma 1o (u3MKe HE CKOBBIBAET TBOPUECKYIO HHHUIIMATUBY YUUTENEH M MPEIOCTABIIAET BO3MOXHOCTH JUIS
peanu3aluy pa3inyHbIX METOJMYECKUX MOAXOJ0B K MpenojaBaHui0 (U3UKU Ha YIIIyOJEHHOM YPOBHE MpPHU YCIOBUU
COXPaHEHHMs 0053aTeJIbHOM YacTH COAEpKaHUs Kypca.

®du3uka Kak Hayka 0 Haubosee OOIIMX 3aKOHAX MPUPOAbI, BHICTYIAs B KaYECTBE y4EOHOI 0 NMPEAMETA B IIKOJIEC, BHOCUT
CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxarwomiem mupe. [IkonbHbIA Kypc GU3MKH — CHCTEMOOOPa3yIOMIMi s
€CTECTBEHHO-HAaYUYHbIX YU€OHBIX MPEIMETOB, MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JEKAaT B OCHOBE IMPOIECCOB M SIBICHUH,
U3y4aeMbIX XHMHEH, Ouosorued, dusmdeckoil reorpadueit m acrpoHomuei. Mcmonb3oBaHue W aKTUBHOE MPUMEHEHUE
(¢u3NYeCKUX 3HAHWM OIpENenIo XapakTep M OypHOE pa3BUTHE pa3HOOOpPa3HBIX TEXHOJIOTUH B c(epe SHEPreTHKH,
TPAHCIIOPTa, OCBOEHHUS KOCMOCA, MOJYyYEHHUs HOBBIX MAaTE€PHAIOB C 33JaHHBIMHU CBoiicTBamH. M3yuenue (pu3MKyd BHOCUT
OCHOBHOW BKJIaJ, B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa oOydaromierocs, B (OpMHUpPOBAHHE YMEHMI
INPUMEHATH HayYHbII METOJI MO3HAHUS IPU BBIIIOJHEHUN UMH YYEOHBIX UCCIIETOBAHUN.

B ocHOBy kypca ¢u3MKM Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUsS TOJIOKEH PsA HACH, KOTOpbIE MOXKHO
paccMaTpuBaTh KaK IPUHIIMIIBI €0 TOCTPOCHUS.

Hoea yenocmuocmu. B cCOOTBETCTBUM C HEM KYPC SABISIETCS JJOTHUECKHU 3aBEPIIEHHBIM, OH COAEPKUT MaTepral U3 BCEX
pa3nenoB (pU3MKHU, BKIIOYAET KaK BOMPOCH! KJIACCUUECKOM, TaK U COBPEMEHHON (PU3UKU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW Marepuai Kypca (U3MKU OOBEAMHEH BOKPYT (PU3MYECKUX TEOPHUH.
BenyiuMm B kypce siBiisieTcsl pOpMUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€PUH, BEIIECTBE U MOJIE.

Hoesn zymanumapuzayuu. EE peanuszainus mpeanosiaraeT MCHOJIb30BaHUE TYMaHUTAPHOTO TMOTEHIHANa (Pu3ndecKoi
HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (QU3UKH C Pa3BUTUEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTPOOIeMamMHu.

Hoea npuknaonon nanpasénennocmu. Kypc ¢uszuku yrimyOa€HHOro ypoBHsI MPEANONAraeT 3HAKOMCTBO C IIMPOKUM
KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIIOKEHHM H3YyYEHHBIX T€OpUid U 3aKkoHOB. [Ipum »TOM paccmaTpuBaroTCs Ha
YpOBHE OOIIMX MPEICTABICHUN U COBPEMEHHbBIE TEXHUUECKUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoen rxkonozuzayuu peannsyercs MOCPEACTBOM BBEICHMS 3JIEMEHTOB COJEp)KaHMS, MOCBALIEHHBIX 3KOJIOTMYECKUM
npo0yieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTUEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXIECHHs MpoOdiieM
palMOHAILHOT O MPUPOAOI0JIb30BAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

OcBoenue coaepkaHusi NpOrpaMMbl IO (PU3UKE TOHKHO OBITh MOCTPOCHO HA MPUHIMIAX CUCTEMHO-IEATEIbHOCTHOTO
noaxona. s Gusmku peanmzanus 3TUX TPUHIIMIOB 0a3upyeTcsl Ha MCMOIb30BAHUU CAMOCTOSITEILHOIO 3KCIEPUMEHTA Kak



MOCTOSIHHO JIeicTBYIomIero (akropa ydeOHoro mporiecca. Jjig yriyOJI€HHOTO YPOBHSI — 3TO CHUCTEMa CaMOCTOSTEIHHOTO
YUYEHUYECKOI'0 SKCIEPUMEHTa, BKIIOYAIONIETO ()POHTAIbHBIE YYEHWYECKHUE OMNBITHI NMPHU HM3Y4YEHHH HOBOTO Marepuana,
nabopaTtopHbie paboTHI M pabOTHI TpakTUKyMa. [Ipr 3TOM BO3MOXKHBI JIBa crtoco0a peann3aun (GU3NIecKoro nmpakTukyma. B
MIEPBOM CiIydae MPAaKTUKyM TpoBoauTcs Jmbo B koHIe 10 m 11 kmaccoB, nubOO IMociae MEepBOro U BTOPOTO IMOIYrOAui B
KKJIOM M3 3TUX KJIAacCOB. BTOpO# cioco0 — 3TO MHTErparus padoT MpakTUKyMa B CUCTEMY JIJaOOpPaTOPHBIX pabOT, KOTOPKIC
MPOBOJATCS B Tpoliecce M3ydeHus pasnena (temsi). [Ipu sTom mog paboTamu mpakTUKymMa MOHUMAETCS CaMOCTOSITEIBHOE
HCCIIeI0BaHNE, KOTOPOE MPOBOAUTCS IO PYKOBOJICTBY CBEPHYTOT'0, 0000IIEHHOTO BH/1a 0€3 MONIaroBO HHCTPYKITHH.

B nporpamme no ¢usmnke cucremMa y4eHUYECKOTrO HKCIEPUMEHTA, TJaOOpaTOPHBIX padOT M MpaKkTUKyMa MpecTaBieHa
eINHBIM TIepeyHeM. BrIOOp TeMaTHKH AJiA 3THX BUAOB YYCHUYECKUX MPAKTUUYECKUX PAOOT OCYIIECTBISECTCS YIaCTHUKAMU
o0pa3oBaTeIbHOr0 Mpoliecca UCXO/Asl U3 0OCOOEHHOCTEW MOYPOUYHOro IUIAHMPOBAHUS U OCHallleHUs1 kaOuHeta (usuku. [pu
ATOM 00ECTIeUnBACTCS OBIAJCHUE O0YJaIOIMUMUCST YMEHUSIMH TPOBOJIUTH MPSIMBIE ¥ KOCBEHHBIC U3MEPEHUS, NCCIICIOBAHUS
3aBHCUMOCTEH (DU3UICCKUX BEIMYHMH M IIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPETI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHuE yaenseTcs PEIICHUIO Pacu€THBIX W KAYECTBEHHBIX 3adad. llpum sToM nist pacu€THBIX 3ajad
MIPHOPUTETOM SIBJITFOTCS 3a7a4M C SBHO 3aJaHHOW W HESBHO 3aJaHHOW (PM3WYECKON MOJENbI0, TIO3BOJIIONINE MPUMEHSTH
W3YYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, Tak M MHTETpUpys MPUMEHEHHE 3HAHUW W3 Pa3HBIX
pa3aenoB. JJis KadecTBEHHBIX 3a7ad TMPUOPUTETOM SBISIIOTCS 3aJaHusl Ha OOBSICHEHHE/TpEICKa3aHWe MPOTEKAHUS
(bu3MUeCcKUX SIBICHUM M TPOLECCOB B OKPYXKAIOIIEH >KU3HU, TpeOyrouue BbiOOpa (M3MUECKOW MOJENTU Ui CUTyaluu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanuamu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY 00ECIEYeHUI0 YUeOHOr 0 mpoiiecca Kypc
busnkn yriayOiaEHHOTO YPOBHS HA YPOBHE CPEIHEro 00Imero o0pa3oBaHUs JOHKEH M3YYaThbCs B YCIOBHUSX MPEIMETHOTO
kabuHeTa. B xaOuHeTe GU3MKH JOMIKHO OBITH HEOOXOAUMOE JIabopaToOpHOE 00OPYAOBAHUE JIJIsI BBHIMOJHECHHS YKa3aHHBIX B
nmporpaMMme 1Mo (pu3uKe yY4eHWYECKHX OIBITOB, JaO0OpPaTOpPHBIX pabOT M pabOT MpaKkTUKyMa, a TaKKe JEeMOHCTPAI[MOHHOE
000pyI0BaHHUE.

JlemoHCTpanmoHHoe 000opyaoBaHUE (POPMUPYETCS B COOTBETCTBUU C TMPUHIIUIIOM MHUHUMAIBHOM JOCTAaTOYHOCTU U
o0ecreynBaeT IOCTAHOBKY IEPEYUCICHHBIX B MpOrpaMMe IO (HU3HKE KIFOYEBBIX IEMOHCTPAMA IS HMCCIICIOBAHUS
M3Y4aeMbIX SIBICHUH U TIPOIECCOB, SMIUPUUECKUX U (DyHTAMEHTAILHBIX 3aKOHOB, X TEXHHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe o00OpyAOBaHWE I YYEHWYECKHX TMPAKTHUECKHX padoT QopMUpyeTcs B BHJEC TEMaTHYECKHX
KOMIIJICKTOB M OOCCIICUMBACTCS B pacdy€Te OAHOrO0 KOMIICKTa Ha JABYX OOydYarommXxcs. TeMaTHYeCKHe KOMILICKTHI



7a00paTOpHOr0 O0OpPYAOBAHUS JOKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM HMCIOJIb30BAHUM AHAJIOTOBBIX U HU(POBBIX
pruOOpPOB, a TAK)KE KOMITbIOTEPHBIX U3MEPHUTEIIbHBIX CUCTEM B BHJI€ IU(PPOBBIX J1aOOPATOPHIl.

OCHOBHBIMHM LIEJIIMU M3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBISIOTCSA:

dbopMupoBaHUE HHTEpECa M CTPEMJICHHUS OOYyJaronuxcss K HaydHOMY W3Y4YEHUIO TPUPOMABI, Pa3BUTHE HX
WHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABJICHUM O HAYyYHOM METO/AE TMO3HAaHWS U (HOPMHUPOBAHUE WCCIIEIOBATEIHCKOTO OTHOIICHUS K
OKPYKaIOIIUM SIBJICHUSIM;

(dbopMUpOBaHUE HAYYHOI'O MHUPOBO33PEHHUS KaK PE3yJibTaTa U3y4yE€HUs] OCHOB CTPOCHHS MaTepud M (yHIAMEHTAIbHBIX
3aKOHOB (PM3UKU;

dbopMupoBaHUE YMEHUIN OOBSICHATH SABJICHUS C UCIIOJIb30BaHUEM (DU3NYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTelIbCTB;

dbopMupoBaHUE TIPECTABICHUN O PO (PU3UKH JIJIST PAa3BUTHUS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHA;

pa3BUTHE MPEACTABICHUM O BO3MOXKHBIX cdepax Oyayiier npodecCHOHAIbHON NeSITENbHOCTH, CBI3aHHBIX C (DU3UKOM,
MOJITOTOBKA K JaJIbHEHIIeMy 00y4eHHIO B ’TOM HalpaBlICHUU.

JlocTmkeHre 3TUX Liejiel oOecreunBaeTcs pelleHueM CIASAYIONUX 3a7ad B Ipollecce M3Y4YeHUs Kypca (PU3MKUA Ha
YPOBHE CPEJIHETO 00I1Iero 00pa3oBaHUs,:

npuoOpeTEeHne CUCTEMbI 3HaHHM 00 O0mMX (PU3NUYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX, BKJIIOYAs MEXaHUKY,
MOJICKYJISIPHYIO (PU3UKY, DJICKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPOPU3HUKH;

dbopMupoBaHUE YMEHUIN MPUMEHSATh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHUS (DU3MYECKUX SIBJICHHUM B MPUPOJIE U IS
MPUHATHUS IPAKTUYECKUX PEIICHUHN B MOBCEAHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIIECHUS Pa3JIMYHBIX 33/1a4 C SIBHO 3aJIaHHON (DU3UYECKON MOMAEIBIO, 3a1a4, TOoIpa3yMeBaONINX
CaMOCTOSITEJILHOE CO3/1aHue (PU3MYECKON MOJIenH, aJeKBAaTHOW YCIOBHSAM 3aJladyd, B TOM YMCIE 3aJa4 HHXEHEPHOTO
XapakTepa;

MOHMMaHue (PU3NYECKUX OCHOB M MPHUHIIUIIOB JEUCTBUS TEXHUUYECKUX YCTPONCTB M TEXHOJOTMYECKHUX MPOIECCOB, UX
BIIUSIHUS HA OKPYXKAIOUIYIO CPEAY;

OBJIAJICHUE METOJIaMHU CAMOCTOSITEIbHOTO IUIAHUPOBAHUSA W MPOBEACHUS (U3MYECKUX DKCICPUMEHTOB, aHAINW3a M
WHTEpIpeTauy nHpopMaIiu, ornpeaeneHus J0CTOBEPHOCTH MOTyYEHHOTO Pe3yibTaTa;

CO3/IaHW€ YCJIOBUM JIJIsl Pa3BUTHSI YMEHUM MPOEKTHO-UCCIIEI0BATEIbCKONU, TBOPUECKON JIEITEIIbHOCTH;

pa3BuTHE UHTEpeca K chepaM nMpodheCCUOHATBHON NEeSITENHbHOCTH, CBSI3aHHON ¢ (PU3UKOM.



B cootrBerctBun ¢ tpeboBanusimu ®I'OC COO yrnyOn€HHBIN ypoBeHb M3ydeHUsl ydeOHOoro mpeamera «Dusnka» Ha
YpOBHE CpeIHero oO0miero oOpa3oBaHUsI BHIOUpAETCS OOYYarOUIUMUCA, TIAHUPYIOIIUMHU MPOJOJDKEHHE 00pa3oBaHMs IO
CTHECITUATBHOCTSAM (PU3UKO-TEXHUIECKOTO PO,

Ha uzyuenue ¢usuku (yriyOJ€HHBINH YPOBEHB) Ha YPOBHE cpefiHero odrero oopasoBanus orpogutcs 340 yacos: B 10
kiacce — 170 gacoB (5 yacoB B Hefeno), B 11 kimacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipenmaraemeiii B mporpamMme 1o (U3UKE TEPEUCHb JIa0OpAaTOPHBIX W MPAKTHUYECKUX paboT  sBIsETCA
PEKOMEHOBAaHHBIM, YYHUTENb JI€JaeT BBIOOp MPOBEACHHS J1a0OpPaTOPHBIX PabOT W OMBITOB C y4ETOM WHIAWBUIYaTbHBIX
O0COOEHHOCTEH 00yUYaroIUXCs.



COAEPKAHUE OBYUEHUSA
10 KUIIACC

Pa3znes 1. HayuHblii MeTOI NO3HAHUS NPUPOIbL.

Odusuka — dyHIAaMeHTadbHas Hayka o mpupoje. HaydHwlii MeTo[ MO3HAHUS M METOJbI UCCIEIOBAaHUS (HU3UUECKHUX
SIBJICHUH.

DKCIIEpUMEHT M TEOpHs B Ipoliecce Mo3HaHus npupoasl. HabGmoaeHue u SKCnepuMeHT B (pU3HKe.

CrocoOb1 m3MepeHus: (U3NUECKNX BEIWYMH (QaHAJIOTOBBIC M IU(POBBIE M3MEPUTEIBHBIE MPUOOPHI, KOMIBIOTEPHBIE
JIaTYNKOBBIC CICTEMBI).

[TorpemHocT U3MepeHU GU3HMUYECKUX BETUIUH (a0COIOTHAS M OTHOCUTEIIBLHAS ).

MopenupoBanue (PU3MUYECKUX SIBJICHUM U TMPOIIECCOB (MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEJO, HjacalbHas
JKUJIKOCTh, UJICAIbHBIN Ta3, TOYEUYHBbIA 3apspa). ['unoreza. @U3MUECKUM 3aKOH, TPAHMUIIBI €r0 MPUMEHUMOCTH. DU3nyeckas
TEOPHUSL.

Ponb 1 MmecTo pu3uku B popMUPOBAHUM COBPEMEHHON HAYYHON KApTUHBI MUPA, B IPAKTUYECKON AESATEIbHOCTH JTIOACH.

Yuenuueckuit sxkcnepumenm, 1adopamopnvie padbomul, NPAKMUKYM.

N3mepenne cuiibl TOKa M HaNpsHKEHHS B IIEMUA TOCTOSHHOTO TOKAa TPU TIOMOINM aHAJOTOBBIX W HHU(POBBIX
U3MEPUTETBHBIX PUOOPOB.

3HakOMCTBO ¢ IudpoBoi mnaboparopueit mo Qusuke. Ilpumepsl u3MepeHus (U3MUECKUX BEIMYUH TPU TMOMOIIU
KOMITBIOTEPHBIX TATYUKOB.

Pa3znea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABmkeHne. OTHOCHUTEILHOCTh MEXaHUUECKOro JBMkeHUA. CucTemMa oTcuéra.

[Ipsimast u oOpaTHast 3a71a41 MEXaHUKHU.

Paanyc-BekTOp MarepuaibHOM TOYKH, €r0 MPOEKIUN HA OCU CUCTEMBI KOOpJAUHAT. TpaeKkTopus.



[lepemerienne, CKOPOCTh (CpeHSIsI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MAaTePUATIbHOM TOYKH, UX MPOEKIINU
Ha OCU CUCTEeMbI KoopJiuHaT. CJI0KEHHUE TIepEMENICHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U MTyTH
MaTepuaJIbHON TOUKH OT BPEMEHU U UX IPauKH.

CBoOonmHOe mageHue. YCKOpeHue CBOOOMHOTO TajcHus. JIBukeHue Tena, OpOIIEHHOTO MOJ yrioM K TOPU3OHTY.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI MaTepUAIbHON TOYKH OT BPEMEHU U UX rpaduKHu.

KpuBonuueiiHoe nsmxeHue. [IBMKEHHE MATEPUAIBHOM TOYKM IO OKPYKHOCTH. YTJIOBAs W JIMHEWHAs CKOPOCTb.
[lepuon u yactora oopamienus. LlenTpocTpemurensHoe (HOpMaabHOE), KacaTeabHOE (TAHTEHIIUAILHOE) U TTOJTHOE YCKOPEHUE
MaTepUaibHON TOUYKH.

TexHUYeCcKrue YCTPOMCTBAa U TEXHOJIOTMYECKHUE MPOLECChI: CIUAOMETP, JBUKEHUE CHAPSIIOB, LIEMHBIC, IIeCTepEHYATHIC
U peMEHHBIE TIepeiaun, CKOPOCTHBIC TU(THI.

Jemoncmpayuu.

Mogenb cucTeMbl 0TCUETa, MILTIOCTPALIMS KHHEMATHUYECKUX XapaKTEPUCTUK JTBUKEHUS.

Cnioco0ObI HCClIeTOBaHMS JBHKCHHIA.

Nnnroctpanius mpeeabHOro nepexoa u u3MepeHue MrHOBEHHOM CKOPOCTH.

IIpeobpazoBaHue IBMKCHUIN C UCIIOIB30BAaHUEM MEXaHHU3MOB.

[Tamenue Ten B BO3AyX€e U B Pa3pe:KEHHOM IMPOCTPAHCTBE.

HabGnronenune nBrkeHus Tenna, OpOMIEHHOTO MO YIJIOM K TOPU30HTY M TOPU30HTAILHO.

HamnpaBnienuie ckopocTy npu IBUKEHUU 11O OKPY>KHOCTH.

[IpeobpazoBanue yrioBo CKOPOCTH B PEIYKTOPE.

CpaBHeHuE MyTel, TPACKTOPUI, CKOPOCTEH ABUKEHHUS OJTHOTO U TOTO K€ Tejia B Pa3HbIX CUCTEMax OTCUETA.

Yuenuueckuit skcnepumenm, 1abopamopnsie padbomul, NPAKMUKYM.

N3yuyeHne HepaBHOMEPHOTO JBUKEHUS C LEIBIO ONPEETICHUS MTHOBEHHOM CKOPOCTH.

N3mepenue yckopeHus npu NpIMOJIMHEHHOM paBHOYCKOPEHHOM JBUXKEHUH MO HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBU)KEHUU.

N3mepenue yckopeHus cBOOOHOTO MaieHus! (PeKOMEHI0BAHO UCIIOIb30BaHue TU(PpoBOI 1ab0opaTopun).



N3yuenne paBWKEHHS Tena, OPOLIEHHOIO TOPU3OHTABbHO. I[IpoBepka THUIMOTE3bl O MPSIMOM MPOMOPIUOHATLHO I

3aBUCHUMOCTH MCKAY JAJIbHOCTBIO MoJIETA U HAYaJIbHOMU CKOPOCTBIO TCJIA.

N3yuenne 1BUKEHUS Tella 10 OKPYKHOCTH C ITIOCTOSHHOM 110 MOJIYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TIEpHOIa 0OpaIieHUsI KOHUYECKOro MasiTHUKA OT €ro apamMeTpoB.

Tema 2. lunamuxa.

[TepBbiii 3ak0H HproToHa. MHEpunanbsHbie cuctembl oTcuéra. [IpuHnun otHocuTenbHOCTH [ anuned. HennepunanbHbie

CUCTEMBI OTCUETA (ONpeIeICHUE, TPUMEPHI).

Macca Tena. Cuina. [IpuHIMI Cyniepno3uuuu CUil.

Bropoit 3akoH HeroTOHA 1151 MaTeprualibHOM TOYKH.

Tpernii 3ak0H HproTOHA U1 MaTEpUAIIBHBIX TOUYEK.

3aKOH BCEMUPHOIO TATOTEHMS. DKBUBAJICHTHOCTh IPABUTALMOHHON U HHEPTHOW MacCBhl.

Cuna TsXKeCTH. 3aBUCUMOCTh YCKOPEHHS CBOOOAHOrO MaJEHUS OT BBICOTHI HaJ IMOBEPXHOCTHIO IUIAHETHI U OT

reorpaduueckoil MupoThl. J{Br>keHre HeOECHBIX Tel U UX COHYTHUKOB. 3akoHbl Kemepa. IlepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXYILErocst ¢ yCKOPEHUEM.
Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJbXKEHHS W cuia TpeHus nokosd. Kosdpdumuent tpenusa. Cuna

COIIPOTUBIICHUA IIPU IBHKCHHUHA TCJIA B ) KUJIKOCTH WJIM I'a3c, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTCIIbHOI'O ABHUIKCHMUA.

Haenenue. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHUu4eCKne yCTPOMCTBA U TEXHOJIOTMYECKUE ITPOLIECCHI: MOAIINITHUKY, IBUKEHNE HCKYCCTBEHHBIX CITYTHUKOB.
Jemoncmpayuu.

Habmronenue nBr>XeHHs Tell B MHEPIUAIBHBIX M HEMHEPLUAIbHBIX CHCTEMaX OTCUETA.

[IpyHIMI OTHOCHUTEIBHOCTH.

Kauenne nByX HMIMHAPOB WM IIAPOB PAa3HOW MACCHl C OJMHAKOBBIM YCKOPEHHEM OTHOCHUTEJIBHO HEHMHEPLHAIBHON

CUCTEMBI OTCUETA.

CpaBHEHME PABHOACHCTBYIOIIECH MMPUIOKEHHBIX K TEIy CHJI C IMPOU3BEICHUEM MACChl T€la HA €ro YCKOPEHHE B

VHEPLHUAIBHOU CUCTEME OTCUETA.

PaBsenctBO CHJI, BOSBHUKAIOIIUX B pE3YJILTATC B3aI/IMO,Z[€I\/’ICTBI/I$[ TCJI.



N3mepenne Macc o B3anMOICMCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOABEME U I1aJIEHUH.

enTpoOexHbIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS MTOKOSI, KAUEHUSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, PAKMUKYM.

N3mepeHre paBHOAECHCTBYIONIECH CHIT IPH IBUKEHUH OpyCKa 10 HAKJIOHHOW ITIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBIKEHUSI OpycKa M0 HAKJIOHHOM IJIOCKOCTH Ha 33/J1aHHOE PACCTOsTHHUE
OT €ro Macchl.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3UHOBOM 00pasIie, OT UX JAe(opMariui.

N3yueHue ABUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JErKuil OJI0K.

M3mepenne koG puunenTa TpeHUs 10 BEIMYUHE YrIIOBOro KodppunnenTa 3aBucuMocT F,(N).

Hccnenosanne nBukeHus OpycKa Mo HaKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM KO3(DPUIIMEHTOM TPEHUSI.

N3ydyeHue ABMKEHUS Tpy3a Ha Bajly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAoe Teno. [loctynarensHoe U BpalaTelbHOE ABUKEHHE TBEPAOTO Tejaa. MOMEHT CHUJIbl OTHOCUTEIHHO
ocu BpauieHus. [lneuo cuibl. Croxkenue cuil, NPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTH Tena.

VYcaoBust paBHOBECHS TBEPIOrO TeEA.

YcroitunBoe, HeyCTOHINBOE, 0€3pa3IMIHOE PABHOBECHE.

TexHUYeCKne YCTpPOMCTBA M TEXHOJOIMYECKHUE IIPOLECCHI: KPOHIUTEWH, CTPOUTENBHBIM KpaH, pemeTdyarsie
KOHCTPYKLIHH.

Jemoncmpayuu.

Y ciioBHS paBHOBECHS.

Bunae! paBHOBeCHs.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKkmuxKym.
HccnenoBanne ycioBUM paBHOBECHS TBEPIOIO TEJIA, UMEIOLIETO OCh BPAILLICHHUS.



KoHcTpynpoBaHne KpOHIITEWHOB U pacu€T CUJI YIIPYT OCTH.

N3y4yeHnne ycTONYMBOCTH TBEPIOIO TEJIA, UMEIOLIErO ILUIONIaAb OIOPHI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

NMnynec MaTepranbHON TOUYKH, CUCTEMbBI MAaTEPUAIIbHBIX TOUEK. LIEHTp Macc cUCTEMBI MaTepruabHBIX TOUEK. Teopema
O JIBM)KEHUU LIEHTPA Macc.

MMIynbe criibl 1 '3BMEHEHHE UMITYJIbCA TENa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxtnBHOE nBMXEHNE.

MoMeHT uMITysibca MaTepualIbHOM TOUKH. [IpencraBinenue o CoXxpaHeHNH MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cuiibl Ha MajoM U Ha KOHEYHOM TepeMeneHun. [ paduyeckoe npencrapieHne padoThl CUIIBL.

MoOnIHOCTH CUIIBIL.

Kunernueckast sHeprus MarepuanbHoOl TOUku. Teopema 00 N3MEHEHUH KUHETUYECKOW SHEPIHH MaTepruaIbHOU TOUKH.

[loreHunanpHble W HeNOTEeHUMANbHbIE CHIbl. [loTeHumaneHas oSHeprus. lloreHnumanbHas -dHEprus ynpyro
nepopMupoBaHHONW TpyXuHbI. [loTeHlIManbHas SHEprusi Teaa B OJAHOPOAHOM TIpaBUTALMOHHOM moje. [loreHuunanbHas
HHEPrus Tela B PAaBUTALMOHHOM I0JIE OJTHOPOJHOIO IIapa (BHYTpU M BHE mapa). Bropas kocmuueckast ckopoctb. TpeThbs
KOCMMYECKast CKOPOCTb.

CBsi3p paOOTHl HEMOTEHUUAIbHBIX CHJI C M3MEHEHMEM MEXAHWYECKOW JHEPIruu CHUCTEMBI Tel. 3aKOH COXPAHEHUs
MEXaHWYECKOU YHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyIM 11 ACaIbHOM KUIAKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUS MEXaHUYECKOW JHEPIHUH.

TexHU4eCKHne yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET, BOAOMET, KOIEP, MPYKUHHBIN MTHUCTOJIET,
TMPOCKOI, (UTYPHOE KaTaHHE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

N3mepenne MOIIHOCTU CHUJIBI.



N3MeHeHne 3Hepruu Tela IpU COBEPIIEHUHU padOTHI.

B3auMmHbIe npeBpalieHns KWHETUYECKOM U MOTECHIMAJIbHOW 3HEPTUM NPU ACHUCTBUU HA TEJIO CUJIBI TSYKECTH U CHUIIBI
YIIPYTOCTH.

CoxpaHeHure dHEpruu Mpu CBOOOIHOM IMa/ICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomol, npaKkmuKym.

N3mepenue nMmnyibca Tena no TOpMO3HOMY MYTH.

N3mepeHue cumbl TATH, CKOPOCTH MOJIEITH AJIEKTPOMOOWIIS U MOIITHOCTH CHJTBI TSATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHUsI UMITYJIbCAa PU YIIPYTOM B3aUMOJICHCTBUU.

N3mepenne KUHETHYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY IYTH.

CpaBHeHUE U3MEHEHUS TTOTCHIIMAILHON YHEPTUU TIPYKUHBI C paOOTOM CHUIIBI TPEHUSI.

Omnpenenenue padOThI CUJIBI TPEHUS NP ABMXKEHUH TeJla IO HAKIIOHHOW TJTIOCKOCTH.

Paznen 3. MosiekyasipHas pu3uka ¥ TepMOIUHAMHUKA.

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPU.

OcHOBHBIE TOJOXKEHUSI MoJeKysipHO-kKuHeTnyeckoil Teopun (MKT), ux onsiTHOoe oOocHoBaHue. Juddysus.
bpoyHOBCKOE nBUkEHKE. XapaKTep IBUKEHHS U B3aUMOICHUCTBUS YaCTHI] BellecTBA. Mozen CTpOEHUs ra30B, )KUAKOCTEN U
TBEP/ABIX TEJl U OOBSICHEHUE CBOMCTB BEIlIECTBA HA OCHOBE ATUX Mojelnel. Macca u pazmepsl Mosieky (aTomoB). KonnuecTBo
BelectBa. [locrosnnas ABorapo.

TemoBoe paBHOBecue. Temmeparypa u crocoosr e€ n3mepenus. [llkana remneparyp Llenbcust.

Mogens HAcaAIBHOrO ra3a B MOJEKYJSIPHO-KUHETUYECKOM TEOpUHU: YaACTHIbl Ta3a ABUIKYTCS XAOTHUYECKH U HE
B3aUMOJEHCTBYIOT APYT C IPYTOM.

["a3oBbie 3akoHbI. YpaBHeHHe MenneneeBa—Kianelipona. AGcomoTHas Temieparypa (mkana temnepatyp KenbBuHa).
3akoH JlanbToHa. M3ompoieccsl B MACAIBHOM T'a3e ¢ MOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe mpeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa, h300apa.

CBsi3b MEXIy JaBICHUEM M CpeAHEH KHUHETHYECKOW JHEPrueil MmocTynaTeabHOIO TEIJIOBOTO JBUKEHUS MOJEKYJI
UJI€ATHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUUYECKOW TEOPUH UJI€aTTbHOTO rasa).



CBsi3b  aOCOIOTHOM  TeMmepaTrypbl TEPMOJUHAMUYECKOM CHUCTEMBl CO CpPEIHEM KHHETHYECKON HSHeprueu
MOCTYIIATEJIbHOTO TETUIOBOT'O JIBUKEHUS €€ YACTHLL.

Texnuuyeckue yCTporMCTBA U TEXHOJIOTUYECKHE MPOIIECCh: TEPMOMETP, OapoMeTp, MoTydeHue HAaHOMATEePUaJIOB.

Jemoncmpayuu.

Mogenu IBUAKEHUS YaCTHI] BEILIECTBA.

Mopens 6pOyHOBCKOTO JABMYKEHHUS.

Buneoponuk ¢ 3anmuchio peaibHOT0 OPOYHOBCKOTO JIBHKCHHUSI.

Huddysus KUIKOCTEH.

Mogaens onbita IlITepHa.

[IpuTsrxeHrE MOJIEKYIL.

Mojenu KpuCTaIIM4eCKUX PeETOK.

HabGnronenue u vccieoBaHue n30IpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopruie padomol, RPAKMUKYM.

HccnenoBanue npoiiecca yCTaHOBJICHHS TETJIOBOTO PAaBHOBECHS NP TEIUIOOOMEHE MEKy ropsiued U XOJI0ITHOM BOJIOMN.

N3ydyenne nzorepmMuueckoro mnpoiecca (peKOMEHI0BaHO UCIOIb30BaHKE ITU(POBOI JabopaTopun).

N3y4yenne n30XopHOTro nporecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUsI COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauwtunul.

Tepmonunamuyeckas (TJ]) cucrema. 3agaHue BHEUIHUX YCJIOBHM ISl TEPMOJIMHAMHYECKOW CUCTeMBbl. BHemiHue u
BHYTPECHHUE TapameTpsrl. [lapaMeTpbl TEpMOIMHAMUYECKON CUCTEMBbI KaK CPEIHHUE 3HAYCHUS BEJIIMYMWH, ONUCHIBAIOIINX €€
COCTOSIHHE HAa MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nawano tepmommHamuku. CaMOIpPOM3BOJIbHAS peENIAKCAlMs TEPMOJAMHAMUYECKON CHUCTEMBI K TEIJIOBOMY
PaBHOBECHIO.



Mogens wuacanbHOrO Tra3a B TEPMOJAMHAMHUKE — CHUCTEMa ypaBHEHUU: ypaBHeHHe MenaeneeBa—Knaneiipona u
BBIPAKEHUE [JI1 BHYTPEHHEN SHEPrUM. Y CIOBUS NMPUMEHUMOCTH 3TOW MOJIEIU: HHM3Kas KOHIIEHTpAIUsl YacTHI], BHICOKHE
TeMIepaTypsl. BeipakeHue a1 BHYTPEHHEN SHEPTHHU OJITHOATOMHOTO UI€aJIbHOIO rasa.

KBasucratuyeckue u HeCTaTUYECKUE MPOIIECCHI.

DnemeHTapHas pabota B TepMoarHamMuke. Beruncienne paboTel mo rpaduky mporecca Ha pV-nuarpamme.

Temonepenaya kak cnoco0 M3MEHEHUs! BHYTPEHHEN SHEPruu TEPMOJMHAMUYECKON CUCTEMBI 0€3 COBEPIIIEHUS paOOTHI.
KoHBek1us, TENI0npoBOAHOCTh, U3TyYCHUE.

KomnuectBo Temnotel. TermmoéMKOCTh Tena. YIelbHas U MOJIIPHAas TEIUIOEMKOCTH BEHIECTBA. Y paBHEHUE Mariepa.
VYienbHas TeruioTa CcropaHusi ToruiMBa. Pacuér konudecTBa TEIUIOTHI Npu Teruionepenade. [lonstue o0 amuabaTHOM
porecce.

[lepBoiii 3ak0oH TepMoauHAMHUKUA. BHyTpeHHsiss sHeprus. KomuuecTBo TemyioTel M paboTa Kak Mepbl HU3MEHEHUS
BHYTPEHHEN SHEPIUU TEPMOJIUHAMUYECKOU CUCTEMBI.

BTopoii 3akoH TepMOAMHAMHMKU IS PABHOBECHBIX TIPOIIECCOB: 4Yepe3 3aJaHHOE pPAaBHOBECHOE COCTOSIHUE
TEPMOJIMHAMHUYECKON CHCTEMBI IPOXOAUT €IUHCTBEHHAs aanabara. AOCOIOTHAS TEMIIEpaTypa.

BTopoii 3akoH TepMOAMHAMUKY )11 HEPABHOBECHBIX MPOIIECCOB: HEBO3ZMOXKHO MEPEIaTh TEIUIOTY OT 00JIee XOJIOHOTO
Tena k 6osee Harperomy 6e3 kommencaruu (Knaysnyc). HeoGparumocTs mpupoHbIX TPOIIECCOB.

[Tpunnunel nectBus TerioBbix MamuH. KIT/I.

Maxkcumanenoe 3Hauenue KII/. Huxn Kapno.

DKOJIOTMYECKHUE aCIEKThI UCIOIb30BaHUS TEIIOBBIX JABUTaTENel. TermnoBoe 3arps3HeHne OKPYKaoIIeH Cpe/ibl.

TexHuyeckue ycTpoucTBa U TEXHOJIOTHUYECKUE MTPOIIECCHI: XOJOAMIbHUK, KOHIUIIMOHED, AU3EIbHBIA U KapOrOpaTOpHbIN
JIBUTATEININ, TIapOBasi TypOWHA, MOTYyYECHUE CBEPXHUZKUX TEMIIEpaTyp, YTHIM3AIUS «TEIJIOBBIX» OTXOO0B C MCIOJIb30BAaHUEM
TEIJIOBOI'0 HAcOCa, YTUIN3alusi OMOOPraHMYECKOTO TOILIMBA JJI BRIPAOOTKH «TEIJIOBOI U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue TemnepaTyphl Ipu aAnadaTUYECKOM PaCHIUPEHUU.

Bo3nyminoe orauso.

CpaBHEHME yAEIbHBIX TEILIOEMKOCTEN BEILIECTB.



CnocoObl UI3MEHEHUSI BHYTPEHHEU SHEPTUU.

Hccnenosanue aquabaTHOTO mpoliecca.

KomrbrorepHbie MOAENH TEIJIOBBIX ABUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, PAKMUKYM.

N3mepenue ynenbHONU TEIIOEMKOCTH.

HccnenoBanue nponecca OCTBIBAHUS BEILIECTBA.

HccnenoBanue agnabaTHOTO Mpoliecca.

N3yuyeHne B3aUMOCBSA3U SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOEUCTBUS U TEMIEPATYPhI KUTICHUS KUJKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeuiecmea. Dazoevie nepexoowl.

[TapooOpasoBanue u koHaeHcanus. Mcnapenue u kuneHue. Y elbHas TEemioTa napooOpa3oBaHus.

HacellenHble 1 HEHAChIIEHHBIE napbl. KauecTBEHHAass 3aBUCUMOCTh IJIOTHOCTH U JABJICHHS HACBIIICHHOTO mapa OT
TEMIEPATYPhl, UX HE3aBUCUMOCTh OT 00BbEMA HACHIIIEHHOIO Mapa. 3aBUCUMOCTb TeMIIEpaTypbl KUICHUS OT JIaBJICHHS B
YKUJIKOCTH.

Bnaxuocts Bo3ayxa. AOGCOIIOTHAS U OTHOCUTEbHAS BIAYKHOCTb.

Teépnoe Tteno. Kpucrammmyeckue u amopdHble Tela. AHU30TPONUS CBONCTB KpucTtayuioB. IlnaBnenue wu
KpUCTaJUTU3amus. Y AelbHas Teriora miasieHus. Cyomumanus.

Hedopmaniuu TBEpIOro tena. Pactsokenue u cxxarue. Casur. Moayns FOura. [Ipeaen ynpyrux neopmariuii.

TemnoBoe pacmpeHue KUIAKOCTEH W TBEPABIX Tell, 00bEMHOE W JMHEHHOE paciimpeHre. AHTapPMOHH3M TEIJIOBBIX
KOJIeOaHUI YacTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOI'O paclIMpeHusl Tes (Ha KAYECTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEprun B Pa3zoBbIX MEPEX0ax.

VYpaBHEeHUE TETUIOBOTO OaaHca.

[ToBepxHoctHoe HaTspkeHHe. KoadduimeHT moBepXHOCTHOrO HaTskeHus. KanmwuisipHbie sBieHus. JlaBieHue moj
VCKPUBJIEHHOW MOBEPXHOCTHIO xKuAKocTH. Dopmyia Jlammaca.

TexHUYecKrue YCTPOMCTBA U TEXHOJIOTHYECKHUE TTPOLIECCHI: JKUAKUE KPUCTAIUIBI, COBPEMEHHBIC MaTEPUAIIbI.

Jemoncmpayuu.

TennoBoe pacuupeHue.



CBolicTBa HACBHIILIEHHBIX MAPOB.

Kunenue. Kunenue npy moHMXEHHOM JIaBJICHUH.

N3mepenne critbl TOBEPXHOCTHOIO HATSKECHUS.

OMBITHI C MBUIBHBIMU TIJIEHKAMMU.

CmauuBaHue.

Kanumisipusle siBieHusI.

Mojenu HEHBIOTOHOBCKOM KHJIKOCTH.

CrocoObI m3MepeHust BIaXKHOCTH.

NccnenoBanne HarpeBaHus U IUIABJICHUS] KPUCTAJUIMYECKOTO BEIIECTBA.

Buner nedopmaruii.

Hab6mronenne mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, PAKMUKYM.

N3yyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS HKUIKOCTEN.

N3Mepenne yaeapHOM TeII0ThI TJIaBICHUS JIbJA.

N3ydeHne cBOMCTB HACHILLEHHBIX I1aPOB.

N3mepenne abCoMOTHON BIaXKHOCTH BO3/IyXa M OIEHKAa MAacChl TapOB B IIOMEIIEHUH.

N3mepenue kodpduiimenTa noBepXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH AepopMaliiy pe3nHOBOT0 00pasiia OT MPHIIOKEHHON K HEMY CHUIBI.

Pa3znen 4. JinekTpoanHaMHUKA.

Tema 1. Dnexmpuueckoe no.Jie.

DIeKTpu3alus Tell U €€ NPOsABICHUS. OJIEKTpUYEeCKUM 3apsia. [Ba Buaa siekTpuueckux 3apsnaoB. [IpoBoaHHKH,
JTVRJIEKTPUKY U MTOITYIPOBOAHUKH. DJIEMEHTAPHBIN AJIEKTPUUECKUM 3apsi. 3aKOH COXPAHEHUs SJIEKTPUUECKOTO 3apsiia.

BzaumoperictBue 3apsaaoB. Toueunsie 3apsapl. 3akoH Kymnona.

DnekTpuueckoe nose. Ero neiicTBue Ha 3IEKTpUUECKUE 3apsibl.



Hanpsox€nnocts snekrpudeckoro nods. [IpoOHbii 3apsia. JIMHUKM HAanpsHKEHHOCTH 3JIEKTpUUecKoro nosst. OqHopoaHoe
AIEKTPUYECKOE TTOJIE.

[ToTeHIIMAIBHOCTE 3JIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHHMATOB M HampspkeHue. lloreHumanbHas >HEprus
3apsAa B JJIEKTpocTaTUdueckoM moJtie. IloreHuuman smekTpocrarudeckoro moiid. CBs3b HANPSHKEHHOCTH MMOJS M Pa3HOCTH
MNOTEHLMAJIOB IS 3JIEKTPOCTATHYECKOIO MOJIsl (KaK OHOPOIHOT O, TAaK U HEOJHOPOIHOTO).

[IpyuHLIMT CyNIEpNO3UIINU AAEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apshkeHHOM cdephl. [lone paBHOMEPHO 3apsKEHHOTO MO 00BEMY Tapa.
[lome paBHOMEpPHO 3apsHKEHHON OECKOHEYHOW TUIocKocTH. KapTUHBI JMHUN  HaNpsHKEHHOCTH JTHUX TIONEH W
AKBUITOTEHIUAIIbHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B DIEKTPOCTATUUECKOM IIOJIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JIMDIEKTPHUKY B JIEKTPOCTATUYECKOM MOJI€. [nanexkTprudeckas IpOHULIAaEMOCTh BELIECTBA.

Konpgencarop. DeKTpOoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTD MIOCKOTO KOHAEHCATOPA.

[lapannenbHOE coequHEHNE KOHAEHCATOPOB. 1locienoBarenbHOEe COEMHEHNE KOHAEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

JIBrMKeHME 3apsKEHHOM YaCTULBI B OJHOPOAHOM JIEKTPUYECKOM IOJIE.

TexHuyeckne ycTpoilcTBa M TEXHOJIOTMYECKHE MPOLECCHL: AIEKTPOCKOIL, JIEKTPOMETP, IIEKTPOCTATUYECKAs 3allHTa,
3a3eMJICHHE JIEKTPONPUOOPOB, KOHJEHCATOPhI, reHepatop Bau ne ['paada.

Jemoncmpayuu.

VY CTpOUCTBO M IPUHLIAI IEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUUECKOE MOJE ABYX 3apsKEHHBIX TUIACTHH.

Monenb anekTpocratuueckoro reaeparopa (Baun ne ['paaga).

[IpoBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATHYECKAS 3allUTa.

Y CTpOUCTBO U IEUCTBUE KOHICHCATOPA TOCTOSIHHOW U ITIEPEMEHHONU EMKOCTH.



3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOopa OT IUIOMAAW IUIACTUH, PACCTOSHUS MEXAY HUMH U
JUBJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3JIEKTPUYECKOro MOJIS 3apsKEHHOIO KOHJEHCATOopA.

3apsnka v pa3psaKa KOHJAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusie padomul, npaKmuKym.

OueHka cui B3auMOAECICTBUS 3apSyKEHHBIX TEN.

HaGmonenue npeBpaiiieHust SHEPrUH 3apsKEHHOT0 KOHACHCATOPa B SHEPTHIO U3TYUSHHS CBETOAUO/A.

N3ydyeHue npoTeKkaHus TOKA B LIETIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIIMATIOB (HAMPSYKEHUS) PU TTOCIE0BATEIIbHOM COSTMHEHUH KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHAEHCATOPA YE€PE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuyecKuii mox.

Cuna Toka. [TocTosiHHBIN TOK.

VYcnoBus cyniecTBOBaHUS MMOCTOSTHHOTO 3JIeKTprueckoro Toka. Mcrounnku toka. Hanpsbxkenne U u 3/[C &.

3akoH Oma 1Jid y4acTKa LemHu.

DNEKTPUYECKOE COMPOTUBICHHUE. 3aBUCUMOCTh CONPOTUBIICHUS] OJJHOPOJHOIO MPOBOJAHKUKA OT €ro JUIMHBI U IJIOLIAIN
MONEPEYHOr0 CEYEHU. Y IETbHOE COPOTUBIIEHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapalieIbHOE, CMENIAHHOE COECIMHEHUE NMPOBOAHUKOB. Pacdyér pa3BETBIEHHBIX AJIEKTPUUYECKUX
nenei. [Ipasmia Kupxroda.

Pabota snextpuueckoro Toka. 3akon [[xoynsa—Jlenna.

MOUIIHOCTB ANEKTPUUYECKOTO TOKA. TermnoBasi MOIIHOCTb, BbIIEIIAEMAs HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJIEHHWE MCTOYHHMKA TOKa. 3akoH Oma s MOJTHOW (3aMKHYTOM) 3JEKTPUYECKON IETH.
MomHOCTh ucTOYHHKA TOKAa. KOpoTKOE 3aMbIKaHuE.

KoHnaeHcaTop B Lienu MoCTOSHHOIO TOKA.

TexHuyeckue ycTpoilcTBa M TEXHOJOTMYECKUE MPOLIECCHl: aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK DIIEKTPUUYECKON
DHEPIUN.

Jemoncmpayuu.



N3MepeHre cuiibl TOKa U HaIPsHKEHUS.

HccnenoBanne 3aBUCHMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JJI PE3UCTOPA, JaMITbl HAKAJIMBAHUS U CBETOANO/A.

3aBUCUMOCTb CONPOTUBICHUS UWIMHAPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IUIONIAJAM IIONEPEYHOTO CEYEHUS U
Marepuana.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIIEHUS ITPU IOCTOSIHHOM HalpPsKEHHH.

[Ipsimoe uzmepenue IJIC. KopoTkoe 3amMbIkaHUE TaIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHBIICHUS.

Crioco0bI coeIMHeHHsI ICTOYHUKOB Toka, DJ[C Oarapeii.

HccnenoBanne pa3HOCTH NOTEHLIMAIOB MEXAY MOJIOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA B LIETIH.

Yuenuuecxuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

HccnenoBanne CMEIIaHHOTO COETMHEHHSI PE3UCTOPOB.

N3MepeHne yeapHOro COnpoTUBIIEHUS IPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HAIPSDKEHUS U1 JIaMITbl HAKaJIUBaHUS.

VYBenuueHue npeesia u3MepeHus amnepmeTpa (BoJIbTMETPa).

N3mepenue D1C 1 BHYTPEHHETO COMPOTUBIICHHUS] UICTOYHUKA TOKA.

Uccnenosanue 3aBucumoct 3/]C ragbBaHUYECKOro JIEMEHTa OT BPEMEHU ITPU KOPOTKOM 3aMbIKAHHUU.

HccnenoBanne pa3HOCTH NOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.

Hccnenosanue 3aBUCMMOCTH TOJIE3HOM MOIIIHOCTH MCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax.

DneKkTpudecKas MpOBOJUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHASI MPOBOAUMOCTD TBEPIBIX METAILIOB. 3aBUCUMOCTh
COIPOTUBJICHUS] METAJIOB OT TeMIepaTypbl. CBEpXIpPOBOAUMOCTb.

DneKkTpu4ecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHass W MPUMECHAs MPOBOAMMOCTh MOJYPOBOJHUKOB. CBOWCTBAa p—h-lepexoa.
[TonmynmpoBOJHUKOBEIE TPUOOPBI.

DNEeKTPUYECKUd TOK B DJJIEKTPOIMUTAX. DJIEKTPOJMTHUYECKAs JUCCOLMAIMs. OJIEeKTposnm3. 3akoHbl Dapanes mis
AIEKTPOJIN3A.



DJIEKTPUUYECKUAN TOK B razax. CamMOCTOATENbHBIN U HECAMOCTOATENbHBIA pa3psa. PaznuuHble TUIBI CaMOCTOSATEIBHOTO
pazpsina. Monuus. [Liazma.

TexHHYecKHe YCTPOMCTBA M MPAKTHYECKOE TPUMEHCHHUE: Ta3opaspsIHbIe JaMIlbl, JJCKTPOHHO-Ty4YeBas TpyOKa,
MOJTYITPOBOAHUKOBBIC TTPUOOPHI: TUOJ, TPAH3UCTOP, POTOAMOMA, CBETOAMO/, TalbBaHUKA, paHUPOBAHHUE ME/H, BBIIIABKA
ATIOMUHUS, SJIEKTPOHHAS MUKPOCKOITHS.

Jlemoncmpayuu.

3aBUCUMOCTb COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTE 3JIEKTPOJIUTOB.

3akoHsl 3J1ekTposin3a dapanes.

NckpoBoii paspsia 1 IpOBOAUMOCTB BO3AYyXa.

CpaBHEHME TTPOBOJMMOCTH METAJIOB M TTOJTYITPOBOIHUKOB.

OIIHOCTOPOHHSISL MPOBOAUMOCTD JUOJA.

Yuenuueckuit skcnepumenm, nabopamopmnsie padomsol, npaKmuKym.

Hab6mronenne amekTpoiusa.

N3mepenne 3apsaa OqHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH CONPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHL.

CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU TUOJA.

Du3HYECKUH MPAKTUKYM.

Croco0b1 n3MepeHns GU3NIEeCKUX BEIMYUH C MCIOIh30BAHUEM aHAIOTOBBIX M ITU(POBBIX N3MEPUTEIHHBIX TPHOOPOB U
KOMITBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCOJIIOTHBIE W OTHOCHUTEIIbHBIC MOTPEUTHOCTH H3MEPCHHH (PU3MYECKHUX BEIMYMH.
OneHka rpaHmi] NOrpeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHUH, MCCIICIOBAHUIN 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH, MPOBEPKA MPEIT0KEHHBIX
rumnote3 (BbIOOp M3 padoOT, OMMCAHHBIX B TEMATMYECKUX pazfefiax «YUECHUYECKUM SKCIEPUMEHT, J1abopaTopHbie paboThI,
MPAKTUKYM) ).

MeknpeaMeTHbie CBS3H.



W3yuenne kypca ¢usuku yroyonéHHoro ypoBHsS B 10 kimacce OCyImIEeCTBISIETCS € YYETOM  COAEP)KATEIbHBIX
MEXIPEIMETHBIX CBSI3EH C KypcaMu MaTeMaTUKH, OUOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesxicnpeomemmuvie noHAmMUA, C6A3AHHBIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBJICHUE, HAy4HBIH (axT,
TUIoTe3a, (U3NYecKash BEJIMYMHA, 3aKOH, TEOpHs, HAOII0JeHHE, SKCIEPUMEHT, MOICIMPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUI, U3MEPUTETbHBIE PUOOPHI, IU(poBas TadbopaTopusi.

Mamemamuka: penieHye cucTeMbl ypaBHeHui. JIuHeliHas ¢yHKuus, napadomna, runepoona, ux rpaduku U CBOWMCTBA.
Tpuronomerpuyeckue (QYHKIUH: CHUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekTopsl 1 UX IPOEKIIMK Ha OCH KOOPJWHAT, CIIOKEHHE BEKTOPOB.

buonozua: mexaHwdeckoe IBWKCHHE B JKMBOW Mpupone, AUQPQY3us, OCMOC, TEIJIO0OMEH >XHBBIX OPraHU3MOB,
TEIJIOBOE 3arpsA3HEHUE OKPYXKAIOMIEH CpPEeIbl, yTUIU3alus OMOOPraHMYECKOro TOIUIMBA IS BBIPAOOTKH «TEILIOBOW» H
AJIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSHKECHUE U KANWIUISIPHBIC SBJICHUS B MPUPOJIE, DJICKTPUUYECKUE SIBICHUS B YKUBOU
IPHUPOJIC.

Xumusn: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsl Macca, MOTyIeHHe
HAaHOMAaTepUaJoB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH W Ta30B, KUIKHE KPUCTAIIIBI, JIECKTPUUYECKHUE CBONCTBA
METaJIOB, JICKTPOIMTHYECKAs JUCCOIUAIINS, TalbBaHUKA, dJICKTPOHHAS MUKPOCKOITHS.

TI'eozpagpusa: BnaxxHoCcTh BO31yXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonozusa: npeodbpa3oBaHre ABMKCHUI C UCTIOIB30BAHUEM MEXAHU3MOB, YUET CyXOT0 M JKUKOTO TPEHUS B TEXHHKE,
CTaTHYECKUE KOHCTPYKIHUH (KPOHIITEWH, permérdarble KOHCTPYKIIMN), WCIIONb30BAHUE 3aKOHOB COXPAHCHHS MEXaHUKH B
TEeXHUKE (THPOCKON, BOJAOMET W NIPYyrue), NBUTATENh BHYTPEHHErO CropaHus, MapoBas TypOWHA, OBITOBON XOJOIUIIBLHUK,
KOH/IMIIMOHEP, TEXHOJOTHH IOJIYYCHHS COBPEMEHHBIX MaTepHUalioB, B TOM YHCJIC HAHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTAaTUYECKas 3alllUTa, 3a3eMJICHHE BJICKTPONpHOOpPOB, Tra30paspsAHBIC JIAMIIbI, MOTYINPOBOAHHUKOBBIE MPHOOPHI,
rajibBaHHKa.

11 KVIACC

Pa3znen 4. DiaekrpoanHaMuKa.



Tema 4. Maznummnoe noane.

B3anmopenicTBrue NOCTOSHHBIX MAarHMTOB M MPOBOJHUKOB C TOKOM. MarHutHoe mnosie. BeKTOp MarHUTHONM WHIAYKLIHH.
[TpyHUOMIT CYTIEpNO3UIIUY MarHUTHBIX TTOJIEH. JINHUM MarHUTHOM MHTYKIIHAH.

MaruuTtHoe 1oJjie TPOBOJHUKA C TOKOM (IIPSMOT0 MPOBOJAHUKA, KAaTYIIIKA M KPYyroBOro BuTKa). OnsIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HarpaBieHUE U MOAYJIb. J[BHKeHHE 3apsKEHHOM YacTUIIbl B OJJHOPOJIHOM MarHUTHOM mnosne. Pabora
cuiel JIopeHna.

MarnauTtHOe nosne B Beniectse. DeppoOMarHeTuKy, rapa- u JTHaMarHeTUKH.

TexHUYeCKnE YCTpPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: MPUMEHEHUE MOCTOSHHBIX MArHUTOB, AJIEKTPOMArHUTOB,
TECTEP-MYIBTUMETP, dICKTPOABUTATENH SIKOOH, YCKOPUTEN SJIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu.

Kaptuna muHUN MHIYKIMK MAarHUTHOTO TOJIsI TTOJIOCOBOTO U MTOJAKOBOOOPA3HOI0 MOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMil MarHUTHOM MHAYKUWU TMOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOT'O IMPOBOJIHUKA,
KaTYILIKHA C TOKOM.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIATA.

HabGnronenune nBrkeHus MydKa 3JICKTPOHOB B MATHUTHOM ITOJIE.

[TpuHIMI AEHCTBUS SIEKTPOU3ZMEPUTENBHOTO MPUOOPa MarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, PAKMUKyM.

HccnenoBanre MarHUTHOTO TMOJIS MOCTOSIHHBIX MAarHUTOB.

Hccnenosanue cBONCTB (peppOMarHeTUKOB.

HccnenoBanne neicTBUS MOCTOSTHHOTO MarHUTa HAa PAMKY C TOKOM.

N3mepenue cunpl Amrepa.

N3yuyeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.



Tema 5. InekmpomacHumnan UHOYKYUAL.

SABnenue »snekTpoMarHUTHOW WHAYKIUU. [loTok BekTopa MarHuTHOM wuHAYKIMU. OJC wuHAyKIMH. 3aKoH
AIEKTpOMAarHuTHOM HHAYKUMU Papanes. Buxpesoe snekrpuueckoe nosue. Toku Pyko.

OJIC uHayKIIMKU B TPOBOJHUKE, ABHUKYIIIEMCS B OJJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NunykruBHOCTE. KaTylika MHIYKTUBHOCTH B LIETIM MOCTOSIHHOTO TOKA. SIBeHne camonnaykuuu. 91C caMOMHIYKIIUH.

DHEprusi MarHUTHOT'O TOJISI KaTYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHH4ecKrne yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECChl: MHAYKIMOHHAS I€4Yb, COJICHOW, 3alUTA OT 3JIEKTPU3ALNHU
TEJ IIPU ABUKEHUU B MArHUTHOM T10JI€ 3E€MJIH.

Jemoncmpayuu.

Hab6mronenue siBneHus 3J€KTPOMarHUTHOW UHAYKIIUH.

Uccnenoranue 3aBucumoctu DJ{C HHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tanenue maruuTa B altOMUHUEBON (MEIHOM) TpyOe.

SIBiIeHNE CaMOMHIYKIIU Y.

UccnenoBanue 3aBucumocty IJ[C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CHUJIBI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomsul, npaKkmuxKym.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHIYKITUU.

Onpenenenne MHAYKIUU BUXPEBOTO MATHUTHOTO MOJIS.

UccnenoBanue siBIEHUS CAMOUHIYKITUU.

COopka Mojienu 3JIeKTPOMarHuTHOTO TeHepaTopa.

Pa3znen S. KoteOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarensnas cucrema. CBOOOAHBIC KOJICOAHUS.



l'apmonunueckue konebanusi. KuHemaTuyeckoe M JAMHAMHYECKOE OIMKMCAHUE. DHEPreTHYECKOE OIMCaHHuE (3aKOH
COXPAHEHHMS MEXaHWYeCKOW »DHHepruu). BbIBOA JMHAMUYECKOTO OMHMCAHHWS TapMOHMYECKHX KOJeOaHWud H3 HX
DHEPreTUYECKOr0 U KWHEMATUYECKOTO OITUCAHUS.

Amvmuntyna u (aza xkonebanuit. CBs3b aMIUIMTYIBI KOJICOAHUN MCXOHON BEIWYUHBI C aMIUTUTyAaMU KojebaHui eé
CKOPOCTH M YCKOPEHHUS.

[lepyon u wyactora konebanuil. Ilepuox ManbiX CBOOOJHBIX KoneOaHM MareMarhyeckoro wmasitHuka. llepuon
CBOOOHBIX KOJIEOAHU MPY>KUHHOTO MAsTHHUKA.

[Tonarue o 3aryxamonmx KojeOaHusx. BbviHyxaeHHble KkosieOanusi. Pe3onanc. Pe3onancHas kpuBas. BrusiHue
3aTyXaHHs Ha BUJ PE30HAHCHOM KpUBOMl. ABTOKOJICOaHUSI.

TexHuueckrne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHI: METPOHOM, YaChl, KAa4E€lIu, MY3bIKaJbHbIE WHCTPYMEHTHI,
ceiicmorpad.

Hemoncmpayuu.

3anuch K0ae0aTeIbHOr0 IBUKEHHUS.

Habnronenune He3aBUCHMOCTH TIEPUO/Ia MaJIbIX KOJIEOAHUN IPy3a HA HUTHU OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXxaronmx KojaeOaHui U 3aBUCUMOCTHU MEPUOJIa CBOOOIHBIX KOJIOAHUN OT COMPOTUBIICHUS.

UccnenoBanne xonebaHuii rpy3a Ha MACCHUBHOW TPYXKHHE C IENbI0 (OPMUPOBAHUS TPEICTABICHUNH 00 HIeaTbHOU
MOJIEIIU NPYKUHHOIO MAsITHUKA.

3aKOH COXpaHEHUS SHEPIUU NP KOJIeOAHUIX IPpy3a Ha IPYKUHE.

HccnenoBanue BBIHYXEHHBIX KOJICOAHUH.

Hab6monenue pe3onanca.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3mepenue neprojia CBOOOHBIX KOJIECOAHUN HUTSHOTO U MPY>KUHHOTO MAsITHUKOB.

N3yuyeHne 3akOHOB IBUKEHUS TeJla B X0/1€ KOJeOaHUi Ha yIIpyroM IMojBece.

Nsyuenne nBUKEHUS HUTSHOTO MAsITHUKA.

[IpeoGpazoBanue YHEPTUU B IPY>KUHHOM MasSTHHKE.

UccnenoBanue yObIBaHUS aMILTUTY bl 3aTYXaIOIINX KOJICOAHMIA.



HccnenoBanue BRIHYXEHHBIX KOJICOaAHUH.

Tema 2. InexmpomazHumnwle Ko1edanusi.

KonebarensHbrit kKoHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUS B HI€aIbHOM Kosie0aTeabHOM KOHTYype. Dopmyia
ToMcoHa. CBsi3b aMIUIUTY/IBI 3apsifa KOHIEHCATOPa C aMIUTUTYI0M CUJTBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUs SHEPTUH B HI€aTbHOM K0JIe0aTEIbHOM KOHTYPE.

3aryxaroniye 3JeKTpOMarHuTHbie KojeOanus. BoIHyKI€HHbIE 371EKTPOMATrHUTHBIE KOJICOaHUSI.

[lepemeHnHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUTUTYIHOE U JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS
pU pa3nuyHoON (hopMe 3aBUCUMOCTH MEPEMEHHOT'0 TOKa OT BPEMEHHU.

CunycouianbHbI NIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa UHAYKTUBHOCTH B LIEMH CHUHYCOMJAIBHOTO
IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsKEHNM.

WneanpHblii Tpancopmarop. [IponsBoacTso, nepenada u noTpedaeHre dIEKTPUIECKON SHEPTUU.

OKOJIOTMYECKHE PUCKKM IIPU  IPOU3BOACTBE DIIEKTPOdHEpruu. KynpTypa UCHONB30BaHUSA DJIEKTPOIHEPTHH B
IMOBCEIHEBHOU KU3HU.

TexHuyeckne yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AIEKTPUYECKUN 3BOHOK, I€HEPATOP NEPEMEHHOIO TOKa,
JIMHUH 3JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBHCUMOCTH YaCTOThI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTHU KOHTYpA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUmMX JIEKTPOMArHUTHBIX KOJIEOAHUH.

Mopens 3JIeKTPOMarHuTHOT O TEHEPATOPA.

BriHyXIeHHbIE CHHYCOUAIbHBIE KOJICOaHUSI.

Pesucrop, kaTyika MHIYKTUBHOCTU U KOHJEHCATOP B LEMHU IEPEMEHHOI0 TOKA.

Pe3onanc nmpu nociie10BaTeNbHOM COEIMHEHUH PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH M KOHIEHCATOPA.

YeTpoicTBO M IPUHITUT ASUCTBUS TpaHchopmaTopa.

Mogenb TMHUY DIEKTPOIEpEIayn.



Yuenuueckuit sxcnepumenm, nadopamopnuie padomol, RPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanue nepeMeHHOr 0 TOKa Yepe3 MociIeJ0BaTeIbHO COeTMHEHHBIE KOHCHCATOpP, KaTYIIKY U PE3UCTOP.

Habmroaenue 351eKTpOMarHuTHOIO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMH NTEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAZHUNIHbBLE G0JIHDI.

MexaHnnyeckue BOJHBI, YCIOBHUS HX pachpocTpaHeHusi. llomepeunsie W mpoaonbHbe BOJHBI. llepmon, ckopocTb
pacripocTpaHeHHsi W JJIMHa BOJHBL. CBONMCTBA MEXaHWYECKHUX BOJIH: OTpPaKEHHE, MpeloMIIeHHue, HHTephepeHuus u
nudpakxiys.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIOBHS H3IY4YCHHUS SJICKTPOMArHUTHBIX BOJH. B3anMHas opHWeHTalus BEKTOPOB B
AJIEKTPOMArHUTHOW BOJIHE.

CBo¥icTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, TPEJIOMIICHUE, MOJsipyU3alius, HTeppepeHus u 1udpakiiusi.

[ITkaa 3IeKTPOMarHuTHEIX BOJIH. [I[puMeHeHne 3JIeKTPOMAarHUTHBIX BOJTH B TEXHHUKE U OBITY.

[TpuHIIUTIBEI pagroCBsI3K U TeNeBUACHU. Pagronokarusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuueckne yCTpOMCTBA W MPAKTUUECKOE NPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI, pajnap, paadonpuEMHUK,
TEJIEeBU30p, aHTeHHA, TeraedoH, CBYU-neup, ynpTpa3ByKoBasi TMarHOCTUKA B TEXHUKE U MEUIMHE.

Jlemoncmpayuu.

OObpazoBaHue 1 pacpoCTpaHEHHE MONEPEUHBIX U MPOAOIbHBIX BOJH.

Koneb6momeecs T€10 Kak HCTOYHUK 3BYKA.

3aBHCUMOCTH JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

HaGmonenune oTpaxeHus ¥ MPeIoMIICHNS MEXaHUYECKUX BOJIH.

Hab6monenune natepdepeninu u qudpakin MEXaHUIECKUX BOJTH.

AKYCTUYECKHI PE30HAHC.



CBolicTBa ynbTpa3ByKa U €ro NPUMEHEHHUE.

HabGmronenue cBsizu rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJION M 4acTOTON KOJIeOaHUIA.

HccnenoBanue CBOMCTB DJIGKTPOMAarHUTHBIX BOJH: OTPaKCHHE, TMpEJOMIICHUE, TMoysapu3anus, Jaudpaxius,
UHTEpPEepeHLIUs.

Oo6napyxeHune HHGPAKPaCHOTO U YIbTPa()HUOIETOBOTO HITYICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, PAKMUKyM.

N3yyenne napameTpoB 3ByKOBOM BOJIHBI.

N3yyeHne pacripocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PacIpOCTPAHEHUE CBETA B ONTHOPOAHOMU cpene. JIyd cBera. TouedHbI HCTOYHHK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpaxeHus ceera. [locTpoenne nzo0paxeHnuii B miaockoM 3epkane. Chepuueckue 3epkaina.

[Ipenomienune cBeTa. 3akOHBI MPEJOMJICHHS CBeTa. AOCONIOTHBIA TOKazaTedb mpeaomieHus. OTHOCUTETbHbBIN
IoKas3aTesb npeaomieHus. [IocToSHCTBO 4acTOThI CBETAa M COOTHOLIEHUE JUIMH BOJIH IIPHU NEPEXO0JI€ MOHOXPOMATUYECKOTO
CBETA Uepe3 rpaHully paszena AByX ONTUUYECKUX CPel.

Xon nyueit B npusme. [ucnepcus cBeta. CiaoxHbIN cocTaB 6enoro csera. Lger.

[TonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIi yroJ mojHOro BHYTPEHHETO OTPAXKECHU SI.

Cobuparomue u pacceuBaromue JuH3bl. ToHKass auH3a. POKYCHOE PACCTOSHHME U ONTUYECKAas CUjla TOHKOW JIMH3BI.
3aBUCUMOCTh (POKYCHOT'O PACCTOSIHUSI TOHKOM C(EepHuecKOd IUH3bI OT €€ TeOMETPHUH W OTHOCHUTEIBHOIO MOKa3aTelis
IIPEIIOMIICHHS.

dopmyia TOHKOU JIMH3BL. Y BEJIUYCHUE, JaBAEMOE JIMH30M.

Xox nmyda, IpOIIEAIIero JUH3Y MO MPOU3BOJILHBIM YIJIOM K €€ I1aBHOM onTtudeckoil ocu. [locTpoenune n3odpakeHuit
TOUYKHU U OTpe3Ka MPSMON B COOMPAIOIIUX U PACCEUBAIOIIUX JIMH3AaX U UX CUCTEMaX.

OnTtuueckue npudopsl. Paspemaromas cnocoOHOCTb. ['1a3 Kak onThyecKkas CUCTEMA.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.



BonnoBas ontuka. HuTepdepenuus cera. KorepeHTHble HCTOYHUKH. YCJIOBHUS HAOMIOACHUS MAaKCUMyMOB U
MUHUMYMOB B MHTEp(EPEHLMOHHOW KapTHMHE OT [JBYX KOI€pEHTHBIX MCTOYHUKOB. [IprmMeprl KilacCMUYEeCKHX
UHTEP(HEPEHLIOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcioBue HAOMIOJEHUS TJIABHBIX MAaKCUMyMOB IIpH MaJ€HUU
MOHOXPOMAaTUYECKOr0 CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipu3zanms ceera.

TexHuueckne yCTpOWCTBA M TEXHOJOTHYECKHE MPOIECCHl: OYKM, Jyma, MEpUcKol, QoToanmapar, MHKPOCKOII,
MPOCKIIMOHHBIN ammapar, MPOCBETICHHE ONTHKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

NccnenoBanue npeomMiaeHus CBeTa.

HabnrogeHune noaHoro BHyTpEHHEro oTpakeHus. Mozennb cBeToBoAa.

NccnenoBanne xoaa CBETOBBIX YYKOB YEPE3 IIIOCKOMAPAIIIENbHYIO TIIACTUHY U IIPU3MY.

HccnenoBanue cBoWcTB U300pakKeHU B JIMH3AX.

Mojenu MUKPOCKOIA, TEJIECKOIIA.

Hab6monenne natepdepeHIInm CBETA.

HaOmronenne nBeTOB TOHKUX IUIEHOK.

Hab6mronenne nudpakium creta.

N3yuenne 1udpakiiHOHHONW PEIIETKH.

Habmonenne nudpakilmoHHOTO CIIEKTpa.

HabGmronenne nucriepcuu cBeTa.

HaOmonenue nonsgpuzanuu cBeta.

[IpuMenenne MoNSIPONI0B IS U3YyYEHUSI MEXaHUYECKUX HANPSKECHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, PAKMUKYM.

N3mepenue nmokasaresns MpeJoMIICHUs CTEKIIA.

Hccnenosanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEUIECTBA (Ha MPUMEPE KUAKUX JIMH3).



N3mepenne poKyCHOTro pacCTOSHMS pacCEeBAIOIINX JIMH3.

[Tomyuenue n300pakeHusl B CUCTEME U3 INIOCKOTO 3epKajia U JIMH3bI.

[Tomyuenue n3o00pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TenecKOMMYeCKUX CUCTEM.

Hab6monenune nudpakiuu, nHTEpdEpeHITNN U MOIIPU3aLUN CBETA.

N3yuyeHne nonsipuzanuu CBeTa, OTPAKEHHOIO OT TOBEPXHOCTH TUAJIEKTPHUKA.

N3yuenue unTepdepeHINy Ja3epHOro U3Iy4eHHUs Ha IBYX HIETAX.

HabGmronenune nucmnepcun.

Habmonenue u viccnegoBanue AUQPPaKIMOHHOTO CIIEKTpa.

N3mepenune nimHbl CBETOBOM BOJIHBL.

[TomyueHue criekTpa U3IydeHHs] CBETOAMOA IPU OMOIIU JU(PAKIIUOHHON PEIIETKH.

Pa3znes 6. OcHOBBI clIeNMAIbLHON TEOPUH OTHOCUTEIBbHOCTH.

['paHunIIBI IPUMEHNMOCTH KJIACCUYECKON MeXaHHUKHU. [IoCTynaTsl crienuanbHON TEOPUN OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBai. l[IpeobpasoBanusi Jlopenma. YcnoBue npuyuHHOCTH. OTHOCHUTEIHHOCTH
OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKPAILICHUE JIJINHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C IHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTUIIbl. DHEPTUs IMMOKOS.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMUECKHE IMPOLECCHl: CIYTHUKOBBIE MPUEMHUKH, YCKOPHUTENIM 3apsSKEHHBIX
YaCTHII.

YyeHndeckuii SKCIIEpUMEHT, J1a00paTOpHbIE padOThI, TPAKTUKYM.

OmnpeneneHue UMITYJbCa W DHEPTUU PENATUBUCTCKUX dYacTull (o ¢otorpadusM TpeKoB 3apsDKEHHBIX YacTHIl B
MarHUTHOM T0JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-60aH0601t 0yaiusm.

PaBHOBecHOE TemIoBoe U3NydeHHe (M31yueHrne abCoMOTHO YE€pPHOro Tena). 3akoH cMmeueHus Buna. 'unoresa [1nanka
O KBaHTaXx.



@DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®oroaddext. Onbrtel A. I'. CtoneroBa. 3akonsl Gortodrddexra. YpaBuenue Ditnmrerina as pororddexra. «KpacHas
rpanuna» ¢porodrddexra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJCHUE CBeTa Ha aOCOJIIOTHO TOTJIOMIAIONIYI0 U aOCOMIOTHO OTPaKarollylo
noBepxHocTh). OnbiTel [1. H. JIeGenena.

BonnoBbeie cBoiictBa uactuil. Bosmubl ge bpoitns. [lnuna Bomubl ne bpoiins u pa3Mepbl 00JacTH JIOKaJU3aluu
JBUKYyIIEWcs yacTUIlbl. KopmycKysipHO-BOIHOBOM ayanu3M. Jludpakiys 3JeKTPOHOB Ha KPUCTAJIIAX.

Crnennduka usmepennii B Mukpomupe. CooTHoIeHUsT HeonpenenéHHocrel I eitzendepra.

TexHuyeckue yCTpOWCTBAa U TEXHOJIOTMUECKHE MPOILECChl: CHEKTPOMETp, (HOTO3JEMEHT, (OTONATUMK, TYHHEIbHBIN
MUKPOCKOII, COJTHEYHas 6aTrapesi, CBETOIUO/I.

Jlemoncmpayuu.

®o103¢(HEKT Ha YCTAaHOBKE C IMHKOBOM IMJIACTUHOM.

Hccnenosanue 3aKk0HOB BHEIIHETO (HoTOdPPexTa.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS MOTYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CseToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKyMm.

Hccnenosanue hotopesuctopa.

Nzmepenue noctostHHOM [[1anka Ha ocHOBE uiccneqoBanust hoTodddexTa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YE€PE3 CBETOANO OT HANPSIKEHUS.

Tema 2. Quzuka amoma.

OnbITHI IO MCCNIEAOBAHUIO CTpoeHus aroma. [lnanerapHas mozaens aroma Pesepdopaa.

[Toctynarsl bopa. M3nydenue u norioieHre GOTOHOB MPU MEPEXOE aTOMa C OJTHOT'0 YPOBHS SHEPTUU HA JIPYrOM.

Bunel ciektpoB. CriekTp ypOBHEW SHEPTUH aTOMA BOJIOPOJIA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IIydeHue cBeTa. Jlazep.



TexHUYeCKHUe YCTPOMCTBA U TEXHOJIOTMYECKHE MPOLIECChl: CHEKTPAbHBIA aHAM3 (CHEKTPOCKOI), jJa3ep, KBAaHTOBBII
KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopna.

Hab6monenne MMHEHYATBIX CIIEKTPOB.

YCTpOMCTBO U IEHUCTBUE CYETUMKA MOHUZUPYIOIINUX YACTHII.

Onpenenenue AJIUHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKkmukKym.

Hab6mroienre nuHevaToro cekTpa.

HccnenoBanue criekTpa pa3pekeHHOT0 aTOMapHOTO BOAOPO/Ia M M3MEpPEHNe MTOCTOSTHHON Prunbepra.

Tema 3. Du3uka amomHozo A0pa U I1EMEHMAPHBIX YACMUY,.

Hyxnonnas monens siapa I'eitzenoepra—Banenxo. 3apsia sapa. MaccoBoe uucio siapa. M30Tonsl.

PanuoaktuBHOCTE. Anb(a-pacnan. DIeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyenue.

3aKoH paguOaKTUBHOrO pacnaja. PannoakTuBHble H30TONBI B Tpupoge. CBOICTBA HOHU3UPYIOLIETO HW3IIY4ECHUS.
Biusinue painioakTHBHOCTH Ha JKMBbIE opraHu3Mbl. EcTecTBeHHBIN (oH m3nydeHus. Jlozumerpus.

DHeprus CBS3M HYKIIOHOB B sifipe. Snepubie cuibl. [ledekT macco sipa.

SAnepubie peakuuu. Jlenenue u cuntes sanaep. SAaepusie peaktopsl. [IpobiieMbl yrpaBiasieMoOro TepMOsSIEPHOrO CUHTE3A.
DKOJIOTMYECKUE ACTIEKTHI PA3BUTHS AJIEPHON YHEPTETHUKHU.

MeTonbl perucTpauu U UCCIEIOBAHUS SJIEMEHTAPHBIX YACTHIL.

dyHIaMEHTaIbHbIE B3aUMOEUCTBUA. bapnonbl, Me30HbI U jenToHsbl. [IpencraBnenne o CtangaptHoid mogenu. KBapk-
TJIFOOHHAS! MOJIEIIb AIPOHOB.

®usuka 3a npenenamu CtannapTHol Mmoaenu. TéMHas Matepus U TEMHAsL SHEPT UL

EnuncTBO pu3nueckoi KapTUHBI MUPA.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLIECCH: JO3UMETP, Kamepa BuilbCoHa, SIEpHBIM pPEaAKTOD,
TEPMOSIJIEPHBINA PEaKTOpP, aTOMHasi 00M0a, MarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, PAKMUKYM.



HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM oTorpadusim).

Uccnenosanue paaroakTUBHOTO (OHA C UCTIOIH30BAHUEM JI03UMETPA.

N3ydenue normnorieHus 6eTa-4acTull aTlOMUHUEM.

Pa3zges 8. JiieMeHTHI ACTPOHOMUM M ACTP OPU3UKH.

Otanbl pa3BUTHSL acTpoHOMUH. [IpukianHOe U MHPOBO33PEHUECKOE 3HAUYCHHE ACTPOHOMHUH. [[pUMEHHMMOCTh 3aKOHOB
bu3KKM U1 O0BSICHEHUS TPUPOIbI KOCMUYECKUX OOBEKTOB.

Meroasl  acTpoHOMUYECKMX  uccienoBaHuid.  COBpEMEHHBIE  ONTUYECKUE  TEJIECKOMbI,  PaJHOTENEeCKOIbI,
BHeaTMoc(epHasi aCTpOHOMMUSI.

Bun 3Bé3nnoro Heba. Co3Be3nus, sipKue 3BE3/Ibl, MIAHETHI, X BUIUMOE JBUKECHUE.

ConHeuHas cucreMa.

Connue. ConmHeyHas akTUBHOCTb. MicTounnk sHeprun CoJiHIA U 3BE3I.

3BE31pl, UX OCHOBHBIC XAPAKTCPUCTUKHU. JlMarpamMma «CHEKTpajJbHBIA KIACC — CBETUMOCTB». 3BE3IbI TJIABHOU
MOCJIEA0BATEIBLHOCTU. 3ABUCUMOCTD «MAacca — CBETUMOCTbY IS 3BE3]] TJIABHOM MOCJIEN0BATEIbHOCTH. BHyTpEeHHEE cTpoeHne
3BE€311. COBpEMEHHBIE MIPEICTABICHUS O TPOUCXOKACHUU U 3BONOIMK COJIHIIA U 3BE3/1. DTallbl ’KU3HU 3BE3].

Mueunsiii [1yTe — Hama ['anaktuka. [Tonoxenune u geuxkenue Comnuua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku
Y KBa3apbl. YEpHBIE IBIPHI B s/Ipax rajlakTHK.

Bcenennas. Pacmmmpenne Bceenennoit. 3akon Xa00ma. Pazoeranue ramaktuk. Teopust bombioro B3peiBa. PenukroBoe
U3JIy4EHUE.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue navniooenus.

HabGmonenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIa30M C HCHOJIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN IJis
OTIpeJICICHUS MOJ0XKEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/1usi CeBEpHOro MOJylIapus U SPKUe
3BE3/IbI.

Hab6monenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEH U 3BE3HBIX CKOILJICHUH.

Du3n4ecKNH NPAKTUKYM.



CnocoObl n3MepeHns GU3NYECKUX BEJIMYMH C HCIOIb30BAHUEM AHAIIOTOBBIX M HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB U
KOMIIBIOTEPHBIX JTATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCUTENBHBIE MOIPEIIHOCTH M3MEPEHUN (PU3UUYECKUX BETUYHH.
O1ueHka rpaHul] HOTPENTHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, HCCIEAOBAaHUN 3aBUCUMOCTEN (PU3NUYECKUX BETUYMH, MPOBEPKA MPEII0KEHHBIX
runore3 (BeIOOpP M3 paboOT, OMHMCAHHBIX B TEMATHYECKUX pasliefiaX «YUEeHUYECKUU IKCIEPUMEHT, JabopaTopHble pPaboThI,
MPAKTUKYM»).

O06o01marmnee NOBTOPEHUE.

O6o0menne W cucTeMaru3alusl CoAepX aHus pasfenoB kypca «MexaHuka», «MonekynsipHas Qu3nka W
TEPMOAMHAMHUKAY, «DNeKTpoauHamukay, «Konebanus u BoMHBD, «OCHOBBI CHEHUAIBHOM TEOPUU OTHOCHUTEIBHOCTH,
«KBanroBas ¢uznkay, «I1eMEHThl aCTPOHOMHH U aCTPOPUZUKID).

Ponb ¢u3uku 1 acTpOHOMUU B 3KOHOMHYECKOM, TEXHOJIOTHYECKOU, COIMAIbHOM M 3THYECKOU cepax NesTenbHOCTH
YeJloBeKa, POJib U MECTO (PU3MKM M ACTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpPA, 3HAYEHHE OIMCATEIbHOM,
CUCTEMAaTU3UPYIOIIEH, OObSICHUTEILHON M MPOrHOCTUYECKON (YHKUMI (PU3NUECKON TEOpUH, posib (PU3NYECKON TEOopuu B
dbopMUpOBAaHUHU TPEJACTABICHUN O (PU3NUYECKOW KapTHHE MHpPa, MECTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEJCTABICHUIN O PUPOJIE.

MeknpeaMeTHbie CBSI3H.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHsS B 11 kijmacce ocymiecTBisieTcs € Y4ETOM  COAEPHKATENIbHBIX
MEXMPEAMETHBIX CBSA3EH ¢ KypcaMUu MaTeMaTHKU, OMOJIOTUH, XUMUH, TeOrpapuu U TEXHOIOTUH.

Mesxicnpeomemuvie NOHAMUA,CEA3AHHBIE C UYUEHUEM MEMO0006 HAYYHO20 NO3HAHUA: SBJICHUE, HAYYHBINH (axT,
TUnoTe3a, (uU3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHME, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEPEHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTETBHBIC MPUOOPHI, IU(poBas 1adbopaTopusi.

Mamemamuka: perieHUe CUCTEMbl ypaBHEHUM. Tpuronomerpuueckue QyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M WX MPOEKIUMU HA OCU KOOPAHMHAT, CJIOXKEHUE BEKTOPOB.
[IpousBonnble 3neMeHTapHbIX (QyHKOUM. [Ipr3Haku momoOus TPEyroJbHUKOB, OINPEACNICHUE IJIOIMAAN TIOCKUX (Uryp u
00bEMa Terl.



Buonozusa: >nexTpuyeckue sIBJICHUS B AKUBOU MPUPOJIE, KOJeOaTEIbHbIE IBUKEHUS B )KUBOU MPUPOJE, IKOJTOTUUECKUE
PUCKM TIPU TPOU3BOJACTBE DJIEKTPOIHEPIUHU, IJIEKTPOMATHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl, YIbTPa3ByKOBas
JUArHOCTUKA B MEIULIUHE, ONTUYECKUE SABJICHUS B dKUBOU IPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJI, MEXaHU3Mbl O00pa30BaHMUS
KPUCTAJUIMYECKOU PEIIETKH, CIIEKTPAJIbHBIA aHAJIU3.

TI'eocpagpua: maruuTHbIe MONIIOCA 3€MITH, 3aJI€KU MATHUTHBIX Py, GOTOCHEMKA 36MHOM MMOBEPXHOCTH, cericMorpad.

Texnonozua: TNpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, DJJEKTPOMArHUTOB, OJJEKTPOABUTATENb SIKOOW, TeHepaTop
MIEPEMEHHOI0 TOKA, MHAYKIIMOHHASA NE€Yb, JINHUU 3JICKTPONEPEaay, dJIEKTPOJABUTaTENb, paaap, PaguonpruEMHHUK, TEIEBU30DP,
anteHHa, tenedon, CBU-neub, ynbTpa3ByKOBas JAMArHOCTHKA B TEXHUKE, NMPOEKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA,
COJTHEuHas 6arapesi, CHyTHUKOBBIC MPUEMHUKH, SCPHAS YHEPTETHUKA U DKOJIOTMYECKUE aCTIEKTHI €€ pa3BUTHSI.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3YJIBTATHI

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «Dusuka» MOMKHBI OTPaXaTb TOTOBHOCTh M CIIOCOOHOCTH
OOy4JarIMXCS PYKOBOJACTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH TMO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSM POCCHICKOTO
o01IecTBa, pacHIMpEeHUE >KU3HEHHOTO OIbITa W OMbITa JEATENHHOCTH B IPOLIECCE PeaTu3alliid OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEJIbHON JIEATEIBHOCTH, B TOM YHUCIIE B YACTH:

rPaskIaHCKOr0BOCIIMTAHUA:

e c(OpMHUPOBAHHOCTH IPAKIAHCKOM MO3ULUUA 00YYarOUIErocs Kak aKkTUBHOI'O U OTBETCTBEHHOT'O YJIEHA POCCUKCKOIO

00111eCTBa;

e MPUHATUE TPATULMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U JJEMOKPATHUECKUX LIEHHOCTEM;

e TOTOBHOCTh BECTM COBMECTHYIO [I€ATEILHOCTh B HHTEpEcax TIpPaxJaHCKOro OOIIeCcTBa, Y4acTBOBaTh B

caMOyIpaBiIeHUH B 00pa30BaTEeIbHON OpraHu3aluy;

e yMEHHE B3aUMOJICHCTBOBAThH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHUM C UX (QYHKUUSIMHU U HA3HAUCHUEM;

e TOTOBHOCTb K T'YMaHUTAPHOU U BOJOHTEPCKOU AECSATEIBHOCTH.

NATPHOTHYECKOr OBOCIIMTAHUS:
e c(hOpMHUPOBAHHOCTH POCCUUCKON IPaskIaHCKON MJEHTUYHOCTH, TATPUOTU3MA,
e IICHHOCTHOE OTHOIICHHE K FOCYAAPCTBEHHBIM CHMBOJIaM, JOCTHKCHHUSIM POCCUHCKUX YUEHBIX B 00sacT QU3MKH U
TEXHUKE.
AYXOBHO-HPABCTBCHHOI OBOCIIUTAHMSA
e c(hOpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO [TOBEACHMUS,;
e CIIOCOOHOCTH OLICHMBAaThb CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYICh Ha MOpPAJIbHO-
HPaBCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOTO;



e OCO3HAHHUE JITYHOTO BKJIaJa B IOCTPOEHHE YCTOMYUBOrO OYyIyIIEro.
ICTETUYECKOrOBOCTIMTAHMSA:
e DCTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILIET0 (PU3NUECKOM HayKe.
TPYAOBOT OBOCTIMTAHMS:
e UHTEpEC K pa3IMyHbIM cdepaM MpodhecCuOHAIBHON AeITeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PU3UKON U TEXHUKOH,
yMEHHE COBepIIaTh OCO3HAHHBIN BHIOOp Oyayliel mpodeccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI;
e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caM000pa30BaHMIO B 001aCTH (PM3HUKH HA MPOTSKEHUH BCEU HKU3HU.
IKOJIOTMYeCKOrOBOCTIMTAHMS:
e CcPOpPMUPOBAHHOCTH IKOJOTUYECKON KYIbTYPBHI, OCO3HAHUE III00ATHLHOI0 XapaKkTepa SKOJIOTHYECKUX MPooIIeM;
e IUIAHWPOBAHUE U OCYIIECTBJICHUE JCHCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS IeJIel YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA;
e pAacHIMpPEHUE OMBITA JEATEIHHOCTH SKOJIOTHUECKON HAMPABICHHOCTH HAa OCHOBE UMEIOIIUXCS 3HAHUHN 10 (pU3HKe.
HEeHHOCTUHAYYHOI OTIO3HAHMS:
e c(hOPMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKU;
e OCO3HaHWE IEHHOCTH HAYYHOU NIEATEIbHOCTH, TOTOBHOCTH B IIPOIECCEe M3yUeHUS (DU3UKHU OCYIIECTBISATH MTPOSKTHYIO
U MCCIIEIOBATENbCKYIO JESTENbHOCTh HHIUBUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC Y4eOHbIe 1eCTBUSA
ba3oBblesioruueckue1eMcTBUA:
e CAMOCTOATEJIBHO (POPMYIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, pacCCMaTpUBaTh €€ BCECTOPOHHE;
e OMNPENECIATH LENH ACITEIbHOCTH, 3a1aBaTh TAPAMETPbl U KPUTEPUU UX JOCTHUKECHUS,
e BBIIBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBACMBIX (PU3MUECKUX SBJICHUSIX;
e pa3palarbiBaTh IJIaH pEHIEHUs] MPOOJEMBbI C Y4ETOM aHajiM3a HMMEIOIIUXCA MaTepUalbHBIX U HEMaTepUATIbHBIX

PECYpCOB;



BHOCUTh KOPPEKTUBBI B JI€ITEJIIbHOCTb, OLICHUBATh COOTBETCTBUE pE3YyJIbTATOB LEJSAM, OLEHUBATH PUCKHU
MOCJICACTBUI ICATCIBHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pPabOTy B YCIOBHSAX pPEajbHOTO, BHPTYaJIbHOTO M KOMOMHHUPOBAHHOIO
B3aMMO/ICHCTBUS;

pPa3BUBATh KPEaTUBHOE MBIIIJICHNE MPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBbleuccienoBarebCKueIeCTBHA

BJIaJI€Th HAYYHON TEPMUHOJIOTUEHN, KIIOUEBBIMU MOHITUSIMHU U METOJaMHU (PU3NUECKON HAYKH;

BJIaJIeTh HAaBBIKAMHU Y4€OHO-UCCIIE0BATEIHCKON M MPOEKTHOM NEATeIHbHOCTH B 00JACTH (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbBHOMY IOMCKY METOAOB pEIICHHs 33hay (PU3HMUYECKOTo COACP)KaHHs, MPUMEHEHHUIO
Pa3IUYHBIX METOAOB MMO3HAHUS;

BIAJE€Th BUJAMHU JEATEIILHOCTU IO TMOJIYYEHHI0 HOBOTO 3HAHUS, €ro MHTEpHpeTaluH, MNpeoOpa3oBaHUI0 U
MPUMEHEHHUIO B Pa3IMYHBIX yYEOHBIX CUTYaIUAX, B TOM YHCJIE MPU CO3IaHUHU YIeOHBIX IPOEKTOB B 001aCTH (U3HKH;
BBISIBIIATH IPUYMHHO-CIICACTBEHHBIE CBA3H M aKTYaIM3UPOBATh 3a/1a4y, BEIIBUTATh THUIOTE3Y €€ pelIeHus, HaXOqUTh
apryMeHTHI JUIs 1OKa3aTeNbCTBA CBOMX YTBEPXKACHUM, 3a1aBaTh MapaMeTpbl U KPUTEPUN PELICHUS;

aHAJTM3UPOBATh TOJNyYEHHBIC B XOJA€ PEIICHUS 3aJa4d pPe3ylbTaThl, KPUTHYECKH OIEHUBATh HMX JIOCTOBEPHOCTH,
IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (OPMYIHMPOBATH COOCTBEHHBIE 3a7jaud B 0Opa30BaTENbHOM AEATENbHOCTH, B TOM UHUCIE MPH HU3yYECHUU
buzuku;

JaBaTh OI[CHKY HOBBIM CUTYAllUsSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTD 3HAHUS M0 (U3UKE B MPAKTUUECKYIO 00JIACTh KU3HEAEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIAraTh OPUTMHAIIbHBIE TOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHMUS.

Pabora ¢ undopmanuei:



BJIAQ/I€Th HABBIKAMHM TMOJY4YEHHS HMHPopMauuu (U3HUYECKOrO0 COACpPXKAHUS U3 HUCTOYHUKOB PAa3HbIX THUIIOB,
CaMOCTOATENIbHO OCYILECTBIATh MOUCK, aHAU3, CUCTEMATH3aLMI0 M HHTEPIPETalui0 HHPOPMALMHU pPa3IUUHbIX
BUJOB U (hOpM IIPEJCTABICHUS;

OLICHUBAThA0CTOBEPHOCTbUH(POPMALINY;

UCMOJIb30BaTh CPEICTBa HMH(MPOPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOIMM B pPEIIEHUH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 33]1a4 C COOJII0JI€HUEM TPeOOBaHUIN dPrOHOMUKH, TEXHUKH O€30M1acCHOCTH,
TUTHMEHBI, pecypcocOepekeHus, MPaBOBbIX U ATHUECKUX HOPM, HOPM MH(OPMAIIMOHHOIN 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOrO COACpPKAHMS B PA3NUYHBIX (opMmarax ¢ Y4€TOM Ha3HAuYeHUs HH(POpPMALUU H
LIEJIEBOM ayAUTOPUH, BEIOKpasi ONTUMAIbHYIO (POpMY MPEACTABICHUS U BU3yaJIU3allUU.

KOMMYHI/IKaTI/IBHI)IeyHI/IB epca.]'Ile)Iey‘leﬁHbleIleﬁCTB us:

OCYILIECTBJIATH OOILIEHNE Ha YPOKaX (PU3UKHU U BO BHE-YPOUHOMU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYallUi U CMATYATh KOH(IJIUKTHI;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEZICTB;

MNOHKMMATh U UCMOJIb30BATh MPEUMYILIECTBa KOMaHIHOW U UHAWBUyaJbHOU padOTHI;

BBIOMPATh TEMAaTUKY M METOJIbI COBMECTHBIX JIEHCTBUHN C YIETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO YJIeHa
KOJIJICKTHBA;

NPUHUMATD 1€ COBMECTHOH JEATENbHOCTH, OPraHU30BbIBATh M KOOPAMHHUPOBATH NEHCTBUA MO €€ JOCTHXKEHUIO:
COCTaBJIATh IUTAaH JACWCTBUM, paclpedenarTb poiau ¢ Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXKIaTh pe3yibTaThl
COBMECTHOM pabOTHI;

OLIEHMBATh KayeCTBO CBOETO BKJAJa M KAXKIOIO yJacTHHUKAa KOMAaHJIbl B OOLIMI pe3yibTaT MO pa3padoTaHHBIM
KPUTEPUSIM;

npejularaTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULKUN HOBU3HBI, OPUTUHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
OCYILIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEIEHHWE B PA3IMYHBIX CHUTYAIUSX, MPOSBISATH TBOPYECTBO H
BOOOpaxeHHe, OBITh NHUIINATUBHBIM.

PeryisiTuBHbIC YHHBepPCAIbHbIE YUeOHbIE el CTBUSA
Camoopranmzanmus:



CaMOCTOATENIFHO OCYIIECTBIISTh IMO3HABATEIbHYIO NEATEIbHOCTh B 00JMacCTH (M3MKH W aCTPOHOMHH, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYITMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO COCTABJIATH IJIaH PELICHUs pacUETHBIX U KaYECTBEHHBIX 3a/ay, IJIaH BBIMOJIHEHUS MPAKTHUYECKON
paboTHI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH M MPEATIOYTCHUI;
JaBaTbOLEHKYHOBBIMCHUTYaIUSIM;

pacmupsTh paMKy yaeOHOTO IIpeMeTa Ha OCHOBE JTMUHBIX TIPEAOUYTEHUH;

JieNiaTh OCO3HAHHBINA BBIOOP, apryMEeHTUPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATHIIPUOOPETEHHBIAOMIBIT;

Croco0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO AIPYAUIUA B 00IacTH (PU3UKH, TOCTOSIHHO TOBBIIIATH CBOM
o0pa30BaTeIbHBIA U KYJIbTYPHBII YPOBEHD.

CaMOKOHTp 0J1b, IMOIIMOH AJIbHBIMMHTEJICKT:

JaBaTh OLEHKY HOBBIM CUTYyallsM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LETIAM;

BJIaJI€Th HAaBbIKAMHU I103HABATEIbHOW pe(pJEKCUU KaK OCO3HAHUS COBEPUIAEMBIX JCHCTBUM U MBICIUTENbHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCMOJIb30BaTh MPUEMBI peIIEKCUH ISl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHUSA 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U APIYMEHTBI APYIUX IPH AHAIA3E PE3YIbTATOB AEATEILHOCTH;

MPUHUMATh ce0s1, MIOHUMAasi CBOU HEJOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX IIPU aHAIU3E PE3YIbTAaTOB IEATECIHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTHX Ha OMIMOKH.

B mporiecce moCTHKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTpaMMBI MO (PU3MKE JJIsi YPOBHSI CPEIHEro OOIIero
o0Opa3zoBaHusl y 00y4aroluXcsi COBEPIICHCTBYETCSA SMOIIMOHAIbHBIA MHTEJUICKT, IPEANoaratomuii chopMrupOBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSHHE, BHJETh HAIPaBIICHUS
pa3BUTHS COOCTBEHHOM YMOIMOHAIBHOU chepbl, ObITH YBEpPEHHBIM B cele;



CaMOpETYJIMPOBAHUS, BKJIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IIOBEICHUE,
CITIOCOOHOCTD aJIalITUPOBATHCS K AIMOIIMOHAIBHBIM U3MEHEHUSIM U IIPOSBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEN MOTHBAILIMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHXKEHHUIO LIEJU U YCHEXY, ONTUMHU3M, HHULIMATUBHOCTD,
YMEHUE JIEMCTBOBATh, UCXOS U3 CBOMX BO3MOXHOCTEN;

OMIIATHUH, BKIIOYAIOMIEH CHOCOOHOCTH TMOHWUMATh AMOIMOHATHHOE COCTOSHHUE JPYTHX, YYUTHIBATH €ro MpHu
OCYIIECTBIICHUHU OOIIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHUIO;

COIMAJTLHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHUS C IPYTrUMHU JIIOABMHU, 3a00THTHCH,
MPOSIBJISITh UHTEPEC U pa3peliaTh KOHMIUKTHI.

ITPEJAMETHBIE PE3VYJIbTATEI

K xoniy o0yuyenus B 10 knacce npeqMeTHbIE pe3yabTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI OTpakaTh C(HOPMUPOBAHHOCTD
y 00y4aroImuxcsi yMEHUI:

MIOHUMATh POJIb (PU3UKH B dKOHOMHUYECKOM, TEXHOJIOTHYSCKOM, IKOJIOTHISCKOM, COIMAIIBHOM M 3THYECKON cdepax
NEeSITENbHOCTU YEJIOBEKa, POJib U MECTO (PU3MKU B COBPEMEHHOM HAay4YHOM KapTUHE MUPA, 3HAYECHUE OMHCATEIIbHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTEIIbHOM M MPOTHOCTHMUECKOW (YHKUMN (U3HUECKOW TEOPUU — MEXaHUKH,
MOJIEKYJIApHOW (U3UKH U TEPMOJMHAMUKH, POJb (U3NYECKON Teopuu B (POPMHUPOBAHUM MPEICTABICHUNA O
(u3nyecKoil KapTUHE MUPA;

pa3nuyaTh yCIOBHUS MPUMEHUMOCTH Mojened (pU3MUecKuX Tel M MPOIEecCOB (SBJICHMIA): MHEpIHAIbHAS CHUCTeMa
orcuéra, aOCOMOTHO TBEpPAOE TENO, MaTepuajbHas TOYKA, PAaBHOYCKOPEHHOE [IBUKEHHUE, CBOOOJHOE IaJECHUE,
abcommoTHO ynpyras aedopmanusi, aOCOJIOTHO YIpPyroe M abCONIOTHO HEYNPYroe CTOJIKHOBEHMs, MOJEIM Ta3a,
KUJKOCTU M TBEPAOro (KPUCTALUIMYECKOr0) Teja, UACAbHBIA ra3, TOYCUHBIN 3aps]l, OAHOPOAHOE SJIEKTPUUYECKOE
110JIE;

pa3nuyarh YCIOBHS (TpaHUIlbl, 00JACTH) MPUMEHMMOCTH (PU3MYECKUX 3aKOHOB, MOHMMAaTh BCEOOUIUMH XapakTep
(yHIaMEeHTaTBbHBIX 3aKOHOB U OTPaHUYEHHOCTh UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;



AHAIM3UPOBATh M OOBSICHATH MEXAaHWYECKUE MPOLIECCHl M SIBJICHHS, UCHOJb3YysSd OCHOBHBIEC IMOJOXKEHHS W 3aKOHBI
MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHMYECKOIro JBHMKEHHS, (POPMYJIbl KHHEMATHUKU PaBHOYCKOPEHHOIO IBUKECHMS,
npeoOpa3zoBaHus ['anuines s CKOPOCTH U MepeMelleHus], 3aKkoHbl HbI0TOHA, MPUHIUIT OTHOCUTENBHOCTH [ anuies,
3aKOH BCEMHUPHOrO TATOTEHUS, 3aKOHBI COXPAaHEHUS MMIYJIbCAa U MEXaHUYECKON >HEpruu, CBsA3b padOThI CUJIBI C
U3MEHEHUEM MEXAHUYECKOW DSHEpPruM, YCIOBUS pABHOBECHs TBEPAOrO Tejld), NpPH 3TOM HCIIOJIB30BATh
MaTEMaTHUYECKOE BbIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MPeoOpa3oBaHUN
["anuiiess, BTOpOro u TpeThero 3akOHOB HpIOTOHA, 3aKOHOB COXPAaHEHUS UMITYJIbCA U MEXAHUYECKOU DHEPrUH, 3aKOHA
BCEMUPHOTO TATOTECHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE IPOLECCHl M SBJICHUS, UCIIONIB3Ysl OCHOBHbIE NoJjokeHUss MKT u 3akoHbI
MOJICKYJISIPHOW (PH3UKH M TEPMOIUHAMUKH (CBSI3b JIaBJICHUS WUICATHHOTO Ta3a CO CPEIHEH KMHETUYCCKON dHEPIrHeH
TEIJIOBOTO JBWKEHUSI U KOHLEHTpAlMend €ro MOJIEKYJI, CBA3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KUHETUYECKOU
SHEPIruer TEIUIOBOIO JBUKEHUS €r0 YacCTHII, CBS3b JABIICHHS HICAIBHOrO ra3a ¢ KOHILIEHTPALMEH MOJIEKYN U €r0
TEMIIEPATypo, ypaBHeHHEe MeHneneeBa—KianepoHna, epBblii 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHHS JHEPTUU
B TEIUIOBBIX IIpolieccax), MPU 3TOM HCIIOJIb30BaTh MAaTEMATHYECKOE BBIPAKEHHE 3AaKOHOB, YKA3bIBaTh YCJIOBHS
NPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—Knanenpona;

aHAJIM3UPOBATh U  OOBSICHATH DOJEKTPUUECKHUE SIBJICHHUS, MHCIONb3YsSd OCHOBHBIE IIOJIOXKEHHUS U 3aKOHBI
ANEKTPOJUHAMUKHA  (3aKOH  COXpaHEHHUs  JJIEKTPUYECKOro  3apsna, 3akoH KynoHa, MNOTEHIMaNIbHOCTb
AJIEKTPOCTATUYECKOr0 TIOJIs, IPUHLMI CYNEPIO3ULUUN DJIEKTPUYECKUX IIOJE€M, IIPH OTOM YKa3blBas YCIOBUS
MPUMEHUMOCTH 3aKkoHa KyioHa, a Takyke NpaKTUYECKU BayKHBIE COOTHOLIEHUA: 3aKOHbI OMa JIJIsl ydacTKa LEeNH U JIIs
3aMKHYTOM 3JIEKTpUYECKON Lienu, 3akoH Jxoynsa—Jlenna, npasuia Kupxroda, 3akonsl ®apajes 11 31€KTpoIn3a);
OINHUCHIBaTh (PU3UUYECKUE TPOLECCHl U SBICHUS, HCIONb3ysd BEIMYUHBL: TEPEMEIICHHE, CKOPOCTh, YCKOpPEHHE,
UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIa, MOMEHT CHJIbI, aBJICHUE, ITIOTCHLIMAIbHASA DHEPrus, KUHETUYECKas: dDHEPrus,
MEXaHUYeCcKasi SHEprus, padoTa CUJIbl, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CUjla TSKECTH, CHJIa YIPYrOCTH, CHJIa
TPEHMs, MOIIHOCTb, JHEpPIHsl B3aUMOJECHCTBUSA Tena ¢ 3eMyI€d BONMM3M €€ TOBEPXHOCTH, JHEPIrus YIpyrom
nepopMali MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIOTHAs TemmepaTypa Teja, padoTa B TEpMOAMHAMMKE,
BHYTPEHHSSI DHEPrus HACAJBbHOTO OJAHOATOMHOIO rasa, paboTa HUACalIbHOIO ra3a, OTHOCHUTENbHAas BJIAXKHOCTb



Bo3ayxa, KIIJ| upeanbHOro TEMaoOBOro ABUIATENS; JIEKTPUUYECKOE IOJIE, HAMPSKEHHOCTHh AJIEKTPUUYECKOrO MOJIS,
HaNpsHKEHHOCTh TOJIST TOYEUHOTo 3apsijia WIM 3apsHKEHHOro Iapa B BAaKyyMe€ M B JUAJIEKTPUKE, MOTEHLHANT
AIEKTPOCTATUYECKOTO MOJIS, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYILAS CHJIA, CHJIa TOKA, HAIPSHKEHHUE, MOITHOCTD
TOKa, dJIEKTpUYeckass EMKOCTh IUIOCKOTO KOHAEHCATOpa, CONPOTHBIEHUE Y4YacTKa LENU C MOCJIEIOBATEIbHBIM U
napajiyIeNIbHBIM COEIMHEHUEM PE3HCTOPOB, SHEPIHS JIEKTPUYECKOI0 MOJII KOHEHCATOPa;

OOBSICHATH OCOOEHHOCTH MPOTEKaHUs (PU3NUYECKUX SIBICHUI: MEXaHUUYECKOE JBUKEHHE, TEIJIOBOE JABHKEHNE YaCTHIL
BEIIECTBA, TEIJIOBOE pPAaBHOBECHE, OPOYHOBCKOE MABIKEHUE, AU(Py3us, ucnapeHue, KUIEHHE M KOHICHCAIUs,
IJIABJICHUE W KPUCTAUIM3alKs, HAIpPaBICHHOCTb TEIUIONEPEAaut, 3JIEKTPU3aLUsa TeN, 3KBUIOTEHUUAIbHOCTh
IIOBEPXHOCTH 3apsyKEHHOT'O ITPOBOJHUKA;

MPOBOJIUTh HMCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BETMYMHBI OT JIPYrOod C HCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUN, MpU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATh pe3yJibTAaThl IOJYYEHHOW 3aBUCHMOCTU
(u3MUECKNX BEJIMYUH B BUJAE IpaMKOB C Y4ETOM aOCOIIOTHBIX MOrPEIIHOCTEH M3MEpPEHUM, JeNaTh BBIBOJBI IO
pe3ynbTaTaM HCCIIECAOBaHUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYHMH, IIPU 3TOM BBIOMPATh ONTHUMAJbHBIM METOJ M3MEPEHUS,
OLICHMBATh a0CONIOTHBIE U OTHOCUTEJIbHBIE MOTrPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUH;

OPOBOJUTH  ONBITHI IO TPOBEPKE IMPEAJOKEHHOW TUIOTE3bl: IUIAHUPOBAaTh  JKCIEPUMEHT, CcoOMpaTh
HKCIIEPUMEHTAIbHYI0 YCTaHOBKY, aHAJIM3UPOBaTh IIOJyYEHHbIE pe3yibTaTbl M J€JaTb BBIBOJ O CTaTyce
MPEJIOKEHHON TUTIOTE3bIL;

cobmonaTe mpaBwia O€30MacHOrO TpyAa MpU IMPOBEACHUHM HUCCIEAOBAHUNA B paMKaxX Y4eOHOTO 3KCIEPUMEHTA,
OPaKTUKyMa U Y4e€OHO-HUCCIIENOBATEIIbCKOW U TMPOEKTHOM JAEATEIbHOCTH C HCIHOJIb30BAHUEM H3MEPUTEIBHBIX
YCTPOWCTB U JTaOOpaTOPHOTO 000PYAOBAHUS;

peliaTh pacu€THble 3aJauM C SIBHO 33JaHHOM M HEABHO 3a/IaHHOM (PU3MUECKON MOJENbI0: Ha OCHOBAaHWHU aHAU3a
yCIJIOBUSI OOOCHOBBIBATH BHIOOP (PM3MUECKON MOJETH, OTBEYAIOUIEH TpeOOBaHUSAM 3a7auyM, NPUMEHSTh (POPMYIIBI,
3aKOHbBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (DU3MYECKUX TEOPUH MpPH HMCHOJB30BAHMM MaTEeMaTHYECKUX METOJ0B
peleHust 3ajad, MPOBOAUTH pacu€Thl HAa OCHOBAHWU WMEIOIIMXCS JAHHBIX, AaHAJIM3UPOBATh pE3YJIbTAThl U
KOPPEKTUPOBATH METOBI PEIICHUS C YIETOM MOITYUEHHBIX PE3yJIbTATOB;



pelaTh KayeCTBEHHBIE 3a/1aud, TPeOyrollne MPUMEHEHUS 3HaHWM W3 pa3HbIX pa3lesioB Kypca (DU3UKH, a TaKkKe
UHTErpaly 3HaHUM W3 JPYruxX MNPEeIMETOB €CTECTBEHHO-HAy4YHOI'O IMKJA: BBICTPAaWBATH JIOTMYECKYIO LENOYKY
paccyXJIeHUH ¢ OMOpON Ha U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3NYECKHUE SIBICHUS;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS Il OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB PA0OTHI U3MEPUTEILHBIX MPUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB;

IOPUBOAMTH IMPUMEPHI BKJIAala POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B PAa3BUTUE HAyKH, B OOBICHEHHUE
IIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

AHAIM3UPOBATH U OLIEHUBATh IOCIEJICTBUS OBITOBOM M NPOM3BOJCTBEHHON AESATENBHOCTH YEJIOBEKA, CBSI3AHHOM C
(¢u3nyeckuMu TpoleccaMu, C IO3UIUN 3KOJOTMYECKOM O€30lacHOCTH, MPEACTAaBICHUN O palloHaIbHOM
MPUPOAOIIOIB30BaHNH, & TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUH JOCTHMKEHUN HAYKH M TEXHOJIOTWHA IS JAJIbHEUILIEro
pa3BUTHS YEJIOBEUECKOIro O0IIECTBA;

MPUMEHATh Pa3IM4Hble CIOCOObl PadOoThl ¢ HHPOpMaLMEd (U3HUECKOrO0 COAEPKAHUS C HMCIOJIb30BAaHUEM
COBPEMEHHBIX HWH(OPMALIMOHHBIX TEXHOJIOTMI, TpPH 53TOM HCIOJB30BATH COBPEMEHHbIE HWH()OPMAIIMOHHbIE
TEXHOJIOTUU JJIsl TIOMCKa, MepepadOTKU M MpeIbsBICHUS Y4eOHOW M HAy4HO-NONYJSIpHOW HH(pOpMAIH,
CTPYKTYPUPOBAaHUS W MHTEpPHpETAlMd HUHPOPMALMHU, TMOJIYYEHHOH W3 pa3IU4YHbIX HCTOYHUKOB, KPUTHUYECKHU
aHaAJIM3MPOBATH MOIY4aeMyl0 HH(GOPMAIIMIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAaHUH, TaK
1 Ha OCHOBE aHaJIM3a HCTOYHUKA HH(OpMaLny;

MPOSBIIATh OPraHU3AaLMOHHBIE W I03HABaTEIbHBIE YMEHHSI CAMOCTOSITEIbBHOIO NPHUOOPETEHHsS] HOBBIX 3HAHUU B
MIPOIIECCE BBHIMTOTHEHUS MPOCKTHBIX M Y4eOHO-HUCCIIeI0BATENbCKUX paboT;

paboTaTh B IpyIIE ¢ UCIOJIHEHUEM Pa3IMUYHbIX COLUAIbHBIX POJIEH, MJIAHUPOBATh pabOTy TPYIIIbI, PAlMOHAIBHO
pacupenensaTh IeATeIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJ€KBATHO OIEHMBATH BKJIAJ KaXKJ0r0 M3 Y4aCTHUKOB
IPYIIIBI B PEIIEHUE pacCMaTPUBAEMON MPOOIEMBI;

MPOSABIIATh MOTHUBALIMIO K Oyayled nmpodecCHOHaIbHON AESTENbHOCTH MO CHEUUAIbHOCTIM (PU3HKO-TEXHHUYECKOTO
npoduis.



K xoniy o0yuenus BI11 Kaacce ipeIMeTHBIC pe3yJIbTAaThl HA YIIYyOJIEHHOM YPOBHE JOJDKHBI OTpaXkaTh C(hOPMHPOBAHHOCTD
y 00y4aromuxcsi yMEHHI:

MOHUMAaTh POJb (PU3UKK B IKOHOMUYECKOW, TEXHOJOTMUECKOW, COIMAIbHOW M ATHUYECKON cdepax AesITeIIbHOCTH
YeJoBeKa, pojb U MeCTO (DU3MKH B COBPEMEHHOW HAyYHOM KapTHHE MHpA, POJib ACTPOHOMHUHU B IMPAKTUUYECKON
NESATENbHOCTH  YEJIOBEKa MW JaJbHEHIIEM  HAyYHO-TEXHHUYECKOM  pa3BUTHM, 3HAYEHHUE  OIHCATEIbHOM,
CUCTEMATU3UPYIONIEH, OObSICHUTEIbHON M MPOTHOCTUYECKON (PYHKIMN (PU3NUECKONH TEOpUU — DIIEKTPOIUHAMUKH,
CHELHMATbHOW TEOpUU OTHOCUTEIBHOCTH, KBAHTOBOM (DM3MKH, pONb (QU3NUYECKOW Teopud B (HOPMUPOBAHUU
MPEICTaBICHUNA 0 (PU3NYECKOW KapTHHE MHpa, MECTO (PHU3MUECKONW KapTHMHBI MHUpa B OOIIEM pSAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABIECHUN O TPUPOJE;

pa3auydaTh yCIOBHUS MPUMEHUMOCTH MOAeNeH (PU3NYECKUX TE M TPOIECCOB (SBICHUI): OTHOPOIHOE JICKTPUUIECKOE
U OJJHOPOJIHOE MArHUTHOE IOJI, FAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTUYECKUN MasiTHUK, UACalbHBIA MPYKUHHBIN
MaATHHK, TAPMOHUYECKHE BOJIHBI, UJ€aIbHBIM KOJ€OaTEIbHbIM KOHTYp, TOHKAs JIMH3a, MOJENIE aroMa, aTOMHOIO
SIAPpAa U KBAHTOBOW MOJICJIN CBETA,;

pa3nuyarh YCIOBHS (TpaHUIlbl, 00JACTH) MPUMEHHUMOCTU (PU3WYECKUX 3aKOHOB, MOHMMAaTh BCEOOIIUN XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB M OIPAHMYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH JIEKTPOMArHUTHBIE TPOLIECCHI U SIBJICHUSI, HCIIOJIb3Yysl OCHOBHBIC MOJIOKEHUS U 3aKOHBI
ANEKTPOAMHAMUKHN U CIEUUATBHON TEOPUM OTHOCUTEIBHOCTU (3aKOH COXpaHEHMs 3JIEKTPUUYECKOro 3apsija, cuia
Awmnepa, cuna JlopeHna, 3aKOH 3JIEKTPOMarHUTHOW WHAYKUMH, npaBuiio Jlenua, cBasp DJIC camMoMHAYKLHMH B
AJIEMEHTE DJJIEKTPUYECKOM ILENM CO CKOPOCTBIO M3MEHEHHUS CHJIBI TOKA, ITOCTYJAThl CIELUAIbHOM TEOPHUH
OTHOCUTEJIbHOCTU DUHIITEIHA);

aHAJIM3UPOBATh M OOBACHATH KBAHTOBBIE MPOLECCHl M SBICHHS, HCHOIb3YS IOJIOKEHUS KBAHTOBOW (U3MKH
(ypaBHeHue OuHIITENHA g (GoTrodddexTa, NEepBbIi M BTOpOM mocTylnaThl bopa, MNpUHLIMI COOTHONIECHUS
HeonpenenéHHocTel ['elizeHOepra, 3aKOHbI COXpPaHEHHUs 3apsii0BOTO M MAcCOBOI'O YHMCEN M SHEPIHMU B SJIEPHBIX
peaxkuusX, 3aKOH paJiMOAKTUBHOI'O Pacraja);

OINHUCHIBaTh (PU3MUECKHUE TMPOLIECCHl W SBJICHUS, MCIOJb3YsS BEIMUMHBL: HANPSHKEHHOCTh SJIEKTPUYECKOIO IOJ,
NOTEHIMAJ JIEKTPOCTATHYECKOTO IOJISI, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABMKYIAS CUJIa, MHAYKIIUS MarHUTHOTO



MOJIsi, MarHUTHBIA TOTOK, CWia AMmImepa, WHAYKTUBHOCTH, AJIEKTPOJBIDKYIAS CHUJIa CAaMOMHAYKIWH, SHEPTus
MarHUTHOTO MOJII MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI HMMITYJbC, TOJHASL SHEPrHs, SHEPrusi MOKOs CBOOOJHOU
YaCTHULIbI, SHEPTUsl U UMITYJIbC (DOTOHA, MAaCCOBOE UMCIIO U 3aps] sSApa, SHEPTUs CBA3M s/1pa;

OOBSICHATHP OCOOCHHOCTH MPOTEKaHWs (PUINYCCKUX SBICHHUHN: AJIEKTPOMArHUTHAs WHAYKIHS, CAMOWHIYKIIHS,
pe3oHaHc, uHTepdepeHIus BOJIH, AUPpPaKIMs, AUCIIEPCUs, TOJIHOE BHYTPEHHEE OTpakeHue, (hOTORIEKTPUUECKHI
apdextr (pororddekr), ampda- u Oera-pacmagbl sAep, raMmma-uIydeHue sjuep, (QU3NUEeCKue MPUHIIUIBI
CHEKTPaJIbHOI'0 aHaIM3a U paboThI J1a3epa;

OTIpeNIesITh HANpaBiICHUE WHAYKIIMM MAarHUTHOTO TOJISl IPOBOJHUKA C TOKOM, CHIIbI AMriepa u cuiibl JIopeHa;
CTPOUTH U300paxKeHre, Co31aBaeMOe MIIOCKUM 3€PKaIOM, TOHKOM JIMH30M, U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH;
MPUMEHSTh OCHOBOIIOJIATAIOIIME ACTPOHOMHYECKHE TIOHSATHUS, TCOPHUM M 3aKOHBI JJIsl aHAIM3a U OOBSICHEHUS
(pu3nYEeCKUX MPOLECCOB, MPOUCXOAAIINX B 3BE3aX, B 3BE3HBIX CHCTEMAX, B MEXKIalaKTHUECKON Cpesie; JBUKECHHUS
HEOCCHBIX TEII, DBOIIONUH 3BE3 U BceneHHoM;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTEH (PH3NUYECKIX BEITUYHMH C MCIOJIH30BAHUEM MPSMBIX U3MEPEHHM, TTPU ITOM
KOHCTPYUPOBaTh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYCHHON 3aBUCUMOCTH (U3HUECKUX BEJIMYMH B BHJIEC
rpaduKoB ¢ Y4ETOM aOCOMIOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eJIaTh BRIBOJIBI 110 pe3yJIbTaTaM MCCIEIOBaHUS;
IPOBOJINTH KOCBEHHBIC M3MEPEHUS! (U3MUECKUX BEITUYWH, MPU ITOM BHIOMPATh ONTHUMAIBHBIA METOJ W3MEPEHHS,
OLICHUBATh a0CONIOTHBIE U OTHOCUTEIIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJUTh ONBITHI MO TPOBEPKE TMPEAJTOKEHHOM TUIOTE3bl: IUIAHUPOBATh AKCIEPUMEHT, COOHMpaTh
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBaTh IIOJYYEHHBIE pe3yibTaThl M JieNaThb BBIBOJ O CTaryce
PEIJIOKEHHON TUIOTE3bI;

OIKCHIBATh METO/IbI MOTYYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOmoiaTe npaBwiia 0€30IaCHOro TpyJda NMpH MPOBEACHUM HCCIEAOBAaHMM B paMKax y4eOHOro HKCIIEpUMEHTa,
MPaKTHKyMa W Y4eOHO-MCCIEIOBATENbCKOW W TPOCKTHOW JAESATEIHbHOCTH C HCIOJIb30BAHUEM H3MEPUTEITbHBIX
YCTPOUCTB U JJa0OPaTOPHOTO 000PY/IOBAHHUS;

pelaTh pacu€THble 3aJauyM C SIBHO 33JaHHOM M HESBHO 3aJaHHOW (PM3NYECKOW MOJEIbIO: Ha OCHOBAHMM aHAJIM3a
yCJIOBUSL BBIOMpPATh (PU3MYECKHE MOJENM, OTBEYalolue TpeOOBaHUAM 337auyM, MPUMEHSTH (POPMYJIbI, 3aKOHBI,



3aKOHOMEPHOCTH U MOCTYJIAThI (PU3HUUECKUX TEOPHUIl IPU UCIIOIb30BAaHUN MAaTEMATUYECKUX METOAO0B pEelIeHUs 3a/1ad,
IPOBOJIMTH PACUYEThl HA OCHOBAaHWH MMEIOIINXCS JAaHHBIX, aHAIU3UPOBATh PE3YyJbTaThl U KOPPEKTUPOBATH METOJBI
pELIEHHS] C YIETOM MOITYYEHHBIX PE3YJIbTATOB;

peliaTh KayeCTBEHHbIE 3a/laud, TPeOyrollMe MPUMEHEHHUs 3HaHWM W3 pa3HbIX pa3lesioB Kypca (PUM3UKH, a TaKkKe
UHTErpaly 3HaHUU W3 JPYruX MPEAMETOB E€CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO LIEMOYKY
paccyXIeHUl ¢ ONOpPON Ha N3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3UUYECKUE SIBICHUS;

MCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PaOOThl U3MEPUTEIbHBIX TPUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJOTMYECKUX MPOLECCOB;

IOPUBOAMUTH INPUMEPHI BKJIala POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(PU3MKOB B PAa3BUTUE HAyKH, B OOBICHEHUE
MIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHaAJIM3UPOBATh U OLIEHUBAThH MOCJIEACTBUSA OBITOBOW M MPOM3BOACTBEHHOM JEATENBHOCTH YEJIOBEKA, CBA3AHHON C
(u3MUECKUMHU TpoLEeccaMd, C TO3MIUH JKOJIOTMYECKOW O€30MacHOCTH, MPEACTaBICHUA O paluOHAIBHOM
IPUPOIONOJIB30BAHUH, A TAKXKE Pa3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHHM HAYKW U TEXHOJOTMU JUIsl NajbHEWUIIEro
pa3BUTHS YEJIOBEUECKOTro O0IEeCTBa;

OPUMEHSTh pa3iMYHble CHOCOObl pPaboThl ¢ HHpOpMalMed (U3HMUECKOr0 COJAEpPKAHUS C HCHOJIb30BAaHUEM
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIIOTUM, MpPH 3TOM HCIOJIb30BATh COBPEMEHHbIE HMH(POPMAIIMOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MEepepadOTKU M MpPEIbsABICHUS Y4eOHOM M HAy4HO-NONYJISIpHOW HH(pOpMaIuH,
CTPYKTYpUPOBaHUSI M HMHTEpPHpETaluyd HH(POpPMALUU, TOIYYEHHOH W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHaAJIM3UPOBATH MOIYIaeMyl0 HH(GOPMAIIMIO U OLICHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS 3HAHUM, TaK
Y Ha OCHOBE aHaJIM3a NCTOYHUKA HH(OpMaLny;

MPOSABIIATh OPraHU3ALMOHHBIE W I03HABATEIbHBIE YMEHHUS CAMOCTOSITENIBHOIO MPUOOPETEHUS HOBBIX 3HAHHUHA B
IpOIlecCe BBIOIHEHMSI IPOEKTHBIX U Y4eOHO-UCCIIEe10BAaTENbCKUX paldoT;

paboTaTh B IPYIIIE C UCIOJIHEHHEM PAa3IMYHBIX COLMAJBHBIX POJIEH, INIAHUPOBATh pabOTy TPYIIIbI, PAMOHAILHO
pacupenensaTh eATeIbHOCTh B HECTAHAAPTHBIX CUTYalUSX, aJ€KBATHO OLEHUBATH BKJIAJ KaXJOr0 M3 YYaCTHUKOB
TPYIIIBI B pEIIEHUE pacCMaTPUBAEMON MPOOIIEMBbI;



e TIPOSIBJIATH MOTHBAIIMIO K Oyaymiel mpodecCHOHaIbHON ASATENHHOCTH MO CIEUATBHOCTIM (PHU3HKO-TEXHHIECKOTO
npodurs.
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Paznen 1.HAYUYHBINM METO/ ITIO3HAHUS IIPUPO/IbI

1.1 HayunbriiMeToan 03HaHUATIPU PO b 6
Uroronopazueny 6
Paznen 2.MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Jmnamuka 10
2.3 CratukaTBépaororena 5 1
24 3aKOHBICOXPAaHEHHS B MEXAHUKE 10 1
Hroromnopasneny 35
Pa3znen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
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' 17031
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13 ArperatHbl€ COCTOSIHUS BEIIECTBA. 14 |
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4.2 IToCTOAHHBINAIEKTPUYECKUUTOK 24
4.3 Toku B pa3nuyHbIXCpeaax 6
Uroronopasneny 54
Paznen 5.@M3MNYECKUHA TPAKTUKYM
5.1 PU3NYECKUUTTPAKTUKYM 16 16
Hroromnopasneny 16
PezepBHOEBpeMS 10
OBILIEE KOJIMYECTBO YACOB I10 170 16
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n/n TEMIIPOTrPaMMbI Bcero Konrpoabnbiepaborsl | IIpakTnyeckuepadoTsl P
o0pa3oBaTebHbIEPECYPCHI
Paznen 1.2JIEKTPOIUHAMHUKA
1.1 MarauTtHoenose 14
1.2 DJIeKTpOMarHUTHASIUH Ty KIS 13 1
Uroronopaszgeny 27
Pa3znen 2.KOJIEBAHUSA U BOJIHbBI
2.1 MexaHndecKkrekoaeOanms 10
2.2 DneKTpOMarHUTHHIEKOJIEOaHU S 15
)3 MexaHuueckue u 10 |
AJEKTPOMArHUTHBIEBOJIHBI
2.4 OnTuka 25 1
Uroronopazneny 60

Paznen 3.0CHOBBI CIEIIMAJIbHOM TEOPUHA OTHOCHUTEJIBHOCTHU

3.1 Ocuoser CTO 5 1
Uroronopazneny 5
Paznea 4. KBAHTOBAS ®U3UKA
41 KopnycxvynﬂpHo- 15
BOJIHOBOMyaIl3M
4.2 duzukaaToma 5
43 ®du3rKa aTOMHOTO SiApa U 5
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Uroronopasneny

25

Paznen S.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

51 DNIeMEHTHIACTPOHOMUH U 12
’ acTpo(M3MKU
Hroronopasuneny 12
Paznen 6.0OM3MYECKUIN MPAKTUKYM
6.1 DU3NYECKUUTIPAKTHKYM 16 16
Wroronopazaeny 16
Paznen 7.0BOBHIAIOIIEE IOBTOPEHUE
CucreMatusanusa 1 00001eHIE
IPEAMETHOIO COJIEPIKaHUs U
7.1 OIIBITA JCSITCIIHbHOCTH, 15
IpUOOPETEHHOT O IPU U3YUEHUU
Kypca ¢usuku 10 — 11 xnaccon
Uroronopazneny 15
Pe3sepBHOEBpeMs 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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10 KVIACC
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DJIeKTPOHHBIEH(PPOBBLICOOPA
30BaTe/IbHbIEPeCypPChI

dusnka — GyHAaMeHTaIbHAs HayKa O IPHPOJIe

Hayunblil MeTOa MO3HAHUS U METO/IbI
WCCIIeIOBaHUs (PU3NUYECKUX SBJICHUM

DKCIEPUMEHT M TEOPHS B IIPOIECCE TTO3HAHUS
npupobl. HabnroieHne u 9KCrepuMeHT B
busuke

Crnioco6bn3mMepeHusipu3ny eCKUXBEIUUNH

AOGCOIIIOTHAS ¥ OTHOCUTEINIbHAS MTOTPEITHOCTH
U3MEpeHUH (PU3NIECKUX BEIUYNH

MogenupoBanue B pusuke. Poib u mecto
¢u3uku B GOpMHUPOBAHUH COBPEMEHHOM
Hay4YHOH KapTUHBI MUPA, B IPAKTUYECKOU
JesITeIbHOCTH JIH0en

Mexanndeckoe apmxenne. Cucrema oTcuera.
OTHOCHUTENBHOCTD MEXaHUYECKOT O ABUKEHUS.
[Tpsmas 1 oOpaTHasA3agauMEXaHUKH

Paguyc-BexkTop MaTepuanbHON TOYKH, €0
IIPOEKIIMM HAa OCU KOOpAnHAT. Tpaekropus.
ITepemenienne. CKOpocCTb.
MXnpoeKMMHa0CUKOOPIUHAT




PaBHOMEpHOE NPSMOJIMHENHOE IBU)KEHHE.

9 ['paduueckoe onrcanne paBHOMEPHOTO
MPSIMOJIMHEUHOTO IBUKEHUS

10 CroxxeHne nepeMeneHnid 1 CKOPOCTEN.
Pemenue 3anau
HepaBromepHOe nBUKeHHE. MTHOBEHHAs

11 | ckopocts. Yckopenue. IIpsamonuneiinoe
JBUKEHUE C IIOCTOSIHHBIM YCKOPEHUEM

12 ['paduueckoe onrcanue MpIMOIUHEHHOT O
JBUKEHUS C TOCTOSIHHBIM YCKOPEHHEM
CBoOonHoe nageHue. Y CKopeHne CBOOOIHOro

13 | mnapeHus. 3aBUCHMOCTb KOOPAHMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHHU U UX I'paduku

14 JIBrxenue Tena, OpomeHHOro Mo yrioM K
TOPU30HTY
KpuBonuneitHoe n1BrxeHue. [BukeHue no

15 OKPYXHOCTH. YTJIOBas U JIMHEHHAsI CKOPOCTb.
[Tepuon u yacrora. LleHTpOCTpEMHUTENBHOE U
MIOJIHOEYCKOPEHHE

16 | KonrtponbHas pabota no teme "Kunematnka'
IlepBsiii 3axkoH HptoToHa . IHEprnanbHbIe

17 | cucremsl oTcuéra. IIpyHIUIT OTHOCUTEIBHOCTH
INammnes. HemnepuuaibHble CUCTEMBI OTCYETA

18 Cwuna. PaBHOelicTByO1Iast cuiia. Bropoit
3akoH Herotona. Macca

19 | BszaumogpeiictBue ten. Tperuit 3akoH HeroToHa

20 IIpuHumn cynepno3uuuu cui. Pemenue 3anau

Ha MPUMCHCHUC 3aKOHOB Hrrotona




3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBUBAJIEHTHOCTb T'PAaBUTAIMOHHON U
WHEPTHON MacCChI

2 Cuna TSKeCTH U yCKOpEHHE CBOOOIHOTO
najieHus
JIBr>xeHre HeOECHBIX TeNl U UX UCKYCCTBEHHBIX

23 | cnyTtHUKOB. [lepBas kocMHUecKast CKOPOCTb.
3akonbl Kemepa

24 | Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUabl CUII TPEHUSL.

25 | JIBMKEHHUE B )KUJKOCTU U T'a3e C yUETOM CUJIbI
COIPOTUBJIEHUS CPEIIbI

26 Hasnenue. 'mapocratnueckoe gaBienue. Cumna
Apxumena

7 AbcomoTHO TBepaoe Teno. [loctynmaTensHoe
BpalIaTEIbHOE IBUKEHUE TBEPIOTO Tea

)3 MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAILlCHHUS.
[Tneqocuisl
ClioxeHue Cuil, MPUII0KEHHBIX K TBEPIOMY

29 | Teny. LenTp TspKecTH Tena. Y CoBUs
paBHOBECHs TBEpAOTro Tesa. BunbipaBHoOBecu s

30 Pemennesanau

31 KonrtponpHas pabora no reme "JIluHamuka.
CratukaTtBepgororesna"
Nmnynsc MaTepuanbHON TOYKHU, CHCTEMBI

3 MaTepHalibHbIX TOYeK. L[eHTp Macc cucTemsl

MaTepualibHBIX TOYeK. Teopema o
JABHXKCHUHMICHTpaMacc




33

NmMnynbc cuiibl 1 U3MEHEHHE UMITYJIbCa TeNa.
3aKOH COXpaHEHHs UMITyJibca. PeakTuBHOE
JIBUKEHUE

34

MoMEeHT UMITyJIbca MaTepUaIbHOU TOUKH.
IIpencraBneHne 0 COXpaHEHUN MOMEHTA
MMITYJIbCA B LIEHTPAJIBHBIX MOJISIX

35

Peiiennesanau

36

Pa6ota cuiiel Ha MaJIOM M Ha KOHEYHOM
nepemenieHuu. I paduueckoe npeacTaBieHne
paboThI cribl. MOIIHOCTD CUJIBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUHU KMHETHYECKOH 3HEeprun
MaTepUAIIBHON TOYKH

38

[loTeHuuanbHble U HENOTEHIIMAIbHBIE CHUIIBI.
IToTeHunanbHas SHEprus.
BropaskocMuueckascKOpoCcTh

39

TpeTbst KocMHuueckas cKopocTh. CBs3b pabOTHI
HENOTEHIMAJIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOU SHEPrUU CUCTEMBI TEIl.
3aKOHCOXpaHEHUAMEXaHUYECKOWIHEPIrUU

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBuenue bepHyIum s uaeanbHOM
KUJKOCTH

41

KonTponbsHas pabora 1o Teme "3aKOHbI
COXpaHEHMs B MeXaHuKe"

42

PazButue npeacraBieHuil 0 IpUPOJE TEMIOTHI.
OcuoBuebie nonoxernst MKT. uddysus.
bpoyHOBCKOE nBHKEHUE




Crtpoenne ra3000pa3HbIX, KUAKAX U TBEPIBIX

43 TeJ. XapakTep JBUKEHUS U B3aUMOICHCTBUS
YacTHUIl BeIllecTBa

44 Macca u pa3mepsl MOJIEKYJT (ATOMOB).
KomnuectBoBemectra. [TocrossHHass ABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [1kana
Lenscus

46 Pemennesanau

47 HNneanpHbmiiras. I'a3o0BeIe3aKOHEI

48 VYpaBaenue Menaeneea-Kinaneiipona.
Pemenue 3agau

49 | AoOcomotHasTemrepatypa. 3akon/lanpToHa

50 W3omnpotieccsl B ueanbHOM Irase ¢
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

51 I'padmueckoe mpeacTaBiIeHNE H30MPOIIECCOB:
M30TepMa, U30X0pa, nzobdapa

52 | OcnoBHoeypaBHeHne MKT

53 Pemennesanau
CBs13b a0COIOTHOM TEMITEPATypPhI

54 TEPMOJIMHAMHYECKON CHCTEMBI CO CpeaHen
KUHETUYECKOW 3HEPruei MoCTynaTeabHOro
TENJIOBOr'O JIBMKEHMSI €€ YaCTHULL

55 O6o0mIeHue u cucTeMaTH3alus 3HaHUM 110
teme "OcHoBbl MKT"

56 | KourponbHas pa6ota no teme "OcuoBslt MKT"
TepmoauHamMuueckas cucTema. 3ajgaHue

57 | BHemnux ycnouid 1 T[] cucremsl. BHemnue

U BHyTpeHHue napametpsl. [Tapamerpsr T/




CHCTEMbI KaK CpeJHUE 3HAUECHUS BEJTMYHH,
OIMCHIBAIOLINX €€ HA MUKPOCKOITMY €CKOM
YpOBHE

HyneBoe Hauano TepMOJUHAMUKH.

58 | CamonpousBossHas penakcanus Tl cuctemsr
K TETJIOBOMY PaBHOBECHIO

59 Monens uaeanbHOro ra3a B TepMOJIMHAMUKE.
Y cnoBUATTPUM EHUMOCTUATOMM OJETN

60 VYpaBaenue Menaeneea-Kinaneiipona u
BBIPA)KEHUE 17151 BHYTPEHHEN SHEPIUU
BeIpaskeHue U1 BHYTPEHHEN SHEPTUU

61 | 0IHOATOMHOIO UAEAIBHOrO rasa.
KBasucratnueckne u HeCTaTU4YECKUETTPOI[ECChI
DnemeHTapHas paboTa B TEPMOJUHAMUKE.

62 | Beruucnenue paboTel 1o TpaduKy mporecca Ha
pV-auarpamme
Tennonepenaya kak cnocod U3MEHEHHUS

63 | BHyTpeHHei sHeprun T/] cuctembl 6e3
COBEpIIEHUS pabOThI

64 | KonBekuus, TeNI0NpPOBOAHOCTb, U3IyYEHUE
KommuectBo termnotel. TennoémMkocTs Tena

65 | VYnenbHasi U MOJIsIpHAs TEMJIOEMKOCTH
BEILIECTBA. Y AEIbHASITEIIOTACT OPAHUSITOILIINBA

66 Pacuér konmuecTBa TEIJIOTHI IpU
TenJonepeaaye

67 [TonsiTre 06 agnabarnom mporuecce. [1epBorit
3aKOH TePMOJAMHAMUKH

68 | KommuecTtBo TEmIOTH U paboTa Kak Mephbl




WU3MEHEHUS BHyTpeHHeH sHepruu T /] cucrembl

BTopoii 3aK0oH TEpMOJUHAMUKH JJIS

69 | paBHOBECHBIX U HEPABHOBECHBIX ITPOI[ECCOB.
HeobpaTuMoCThIIpHPOAHBIXITPOIIECCOB

70 [Tpunuune! gevictBus TenaoBbix MammH. KITJ]

71 Makcumanbraoe 3Hauenue KIT/I. ukn Kapuao

72 Pemenune3anau
DKOJIOTMYECKHE aCITEKThI UCITOIb30BaHUS

73 TEIJIOBBIX JIBUTATEIICH.
TeroBoe3arps3HEeHUEOKPYKAIOIIEHCPE bl

74 Pemenne3amau

75 O0600111eHIE U CUCTEMATU3AIMS 3HAHUH 110
teme "Tepmonunamuka. TennoBsieManuHb"

76 KonrtposnpHas paborta o reme
"Tepmoannamuka. TenioBsleManInHb!"
[TapooOpa3oBanue u KoHAeHcanus. Mcmapenue

77 U KUIICHUE.
VYV nenbHasTennoTanapooopa3zoBaHus
HaceollieHHble ¥ HEHACBIIIIEHHBIE Maphl.
KadgecTBeHHas 3aBUCHMOCTD IIOTHOCTH U
JIaBJICHUS HACBILIIEHHOT'O Mapa OT

78 | Temmeparypsl, HX HE3aBUCUMOCTh OT 00BhEMaA
HACBIIIEHHOT0 Tapa.
3aBUCHMOCThTEMIIEPATYPBIKUTICHUSOTIABICHU
s B JKHUJIKOCTH

79 BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U
OTHOCHTEIbHAS BIIAXKHOCTD

80 | Pemenmezamau




TBépnoe teno. Kpucramimyeckue u amopdHbie

81 Teaa. AHU30TPONUSACBONCTBKPUCTAIIOB

20 IInaBnenue u kpucTaIM3anus. Y 1eabHas
tensoTa raasieHus. Cyoammanus
Hedbopmaruu TBEpIOrO Tena. PacTskeHue u

83 | cxatue. Cnur. Moayns fOnra. [penen
yrnpyrux nedopmanmii
TennoBoe pacuiipeHue KUAKOCTENR U TBEPIBIX

84 | Ten. AHrapMOHHM3M TEIJIOBBIX KOJICOaHUH
YacTHUI] BEIleCTBa

25 [TpeoOpazoBanue 3Hepruu B (pa3oBbIX
nepexoaax

86 | VYpaBHeHuerengoBorodagaHca

87 | Pemennesanau
IToBepxHOCTHOE HaTspKeHUE. Kanusuisipaelie

88 | saBneHus. JlaBneHue noJ UCKPUBICHHON
MIOBEPXHOCTBIO )kuakoctu. Popmynallamaca
O06o0mIeHne U cUCTeMaTH3alHsI 3HAHUH 110

89 | Teme "ArperatHbie COCTOSIHUS BEILIECTBA.
da3zoBbIeIEpEXOABI"

90 KonTponbsHas pabora 1o Teme "ArperatHoie
coctosinus Bemecta. dazoBbienepexonb!”
OnexTpusanus Tea U €€ MposSBICHMUSL.

91 DnekTpudeckuii 3apan. /[Ba Buaa
ANEKTpUYECKUX 3apsanoB. [IpoBonHUKH,
JUAJICKTPUKHU U TIOTYTTPOBOJHUKH

9 DneMeHTapHbIN IEKTPUUECKUH 3aps. 3aKOH

COXpaHCHUA DJICKTPHUICCKOI'O 3apsiaa




B3aumoneiictBue 3apsanoB. TodeuHble 3apsaabl.

93
3akoH Kynona

94 | Pewenuneszanau

95 DnexkTpudeckoe nojue. Ero nefictBue Ha
AIEKTPUYECKUE 3apsibl
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

96 [TpoOubIit 3apsia. JInHUK HATPSKEHHOCTU
aJIeKTpUdecKkoro nojst. OnHoOpoaHOE
AJIEKTPUY ECKOE T10JIE

97 IToTeHIMaNBHOCTD YJIEKTPOCTATUY €CKOT'O MOJIS.
Pa3HoCTh MOTEHLIMAIOB U HAIIPSKEHHUE
[loreHuuanbHas 3Heprus 3apsaa B

98 | sneKTpocTaTHUUECKOM IIOJIE.
[ToTeHunan3aeKTpOCTaTHYECKOT OO

99 CBs13b HANPSHKEHHOCTH MOJIS U PA3HOCTH
MOTEHIMAJIOB JUIs 3JIEKTPOCTATUYECKOT O MOJIS

10 .

0 [IpuHIIUTICYTTEPITO3UIIUUAIICKTPUYECKUXITOIEH

10

| Pemiennesamau

10 | Ilone Toueunoro 3apsna. [lonxe paBHOMEpHO

2 3apsKEHHOM cephl

10 [Tone paBHOMEPHO 3apsKEHHOTO 110 00bEMY

3 mapa. [losie paBHOMEPHO 3apsKEHHOU
OECKOHEUHOM MJIOCKOCTH

10 | IIpoBOAHUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

4 YcioBue paBHOBECHU S 3aPsi0B

10 | JIMPNEeKTPUKH M IOIYIPOBOJHUKH B




SJICKTPOCTATUYCCKOM I10JIC

Kongencarop. D1nekTpoEéMKOCTh

éO KOHJIEHCAaTOpa. DIEKTPOEMKOCTh MIOCKOTO
KOHJIEHCaTopa

10

. [TapannenbHOECOETUHEHU EKOHIEH CATOPOB

10

g [TocnenoBaTenbHOECOETUHEHU EKOH/IEH CATOPOB

10

9 DHeprus3apsKeHHOT OKOH/IEH caTopa

11

0 Pemiennesanau

11 JBrxeHue 3apsoKeHHOM 4acTULBI B

1 OIHOPOJHOM JIEKTPUYECKOM I10JI€

11

’ Pemenne3anau

11 OO0o01IeHNE U cCHCTeMaTH3AIUs 3HAHHUH 110

3 TeMe "DnekTpuueckoe mose"

11 | KonrtponbHas paboTa 1o Teme

4 "OnexTpuyeckoe mnosie"

1 Cuna toka. [TocTositHHBIN TOK. Y ClIOBUS

5 CYIIIECTBOBAHUS TTOCTOSTHHOTO AJIEKTPHIECKOTO
TOKa

11

6 Ucrounuku Toka. Hanpsoxkenue u 3/1C

11 3akoH Oma i1 yyacTKa I[eTH.

7 DIIEKTPUIECKOECONIPOTUBIICHUE

11 | 3aBUCHMMOCTb CONPOTUBIIEHUS OTHOPOIHOIO




MMPOBOJHKKA OT €ro JJIMHBI U IIOIIa AN
MMOMNEepPEYHOro CCUCHUA

11 VY aenpHOE COMPOTUBIIEHUE BEIIECTBA.

9 Pemenue 3anau

12 | TlocnemoBaTenbHOE, MapalieNbHOE,

0 CMEIIAaHHOE COEANMHEHNE TPOBOJHUKOB

12 | Pacuér pa3BeTBIEHHBIX JIEKTPUUECKHUX LEHEN.
1 [TpaBuna Kupxroda

12

) Pewennesanau

12 | Pabora anekTpuueckoro Toka. 3akoH Jxoys
3 —Jlenra

12

4 Pemenunesanau

12 MOoIHOCTE 3IeKTpruYecKoro Toka. TemnioBas
5 MOILIHOCTb, BbIJIeJIIeMasi Ha pE3UCTOPE

12

6 Pemenne3anau

12 | 3/1C u BHyTpeHHEE CONPOTHUBIIEHUE

7 HWCTOYHHUKA TOKA

12 | 3akon Oma jy1s MOJTHOM (3aMKHYTOH )

8 ANEKTPUYECKON LIenu

12

9 Pemiennesanau

13

0 MoOIIHOCTEU CTOYHUKATOKA

13

KopoTtkoezambikanue




13

KOHI{GHC&TOP B IICITN ITOCTOSAHHOI'O TOKa

2

13

3 Pemenunesanau

13 | Pemenue 3agau no teme "[locTostHHBII

4 AJIEKTPUYECKHI TOK"

13 Pemenune 3amau no teme "I1oCTOSIHHEBIN

5 ANEKTPUUYECKUHN TOK"

13 | Pemenue 3agau o teme "[locTostHHBII

6 AJIEKTPUYECKHI TOK"

13 O0001IeHrE U cCUCTEMATU3alUs 3HAHUI 110

7 teMe "[1oCTOSHHBIN 2JIEeKTPUYECKHUI TOK"

13 | Konrtponbhas pabota o teme "llocTossHHBIN

8 IEKTPUYECKUH TOK"

13 DneKTpudecKas MpoOBOJUMOCTb Pa3IUnYHBIX

9 BELIECTB. DJIEKTPUUECKUNA TOK B METaIJIax.
CBepxnpoBoJUMOCTb

14 DIIEKTPUIECKUN TOK B paCTBOPAX U pacIljiaBax

0 AJIEKTPOJIUTOB.
3akonbsiDapaaesasIeKTpoIn3a

14 .

) DnexTpuueckuil Tok B razax. [lnasma

14 | DOnexrpuyeckuil TOK B BakyyMme. BakyyMHbIe

2 npubopsl

14 .

3 DNEKTPUUECKUNUTOK B MOJTYNPOBOJIHUKAX

14

[TomynpoBOJHUKOBBIETTPUOOPBI




duznueckuil MpakTUKyM 1o teMe "3mepenue
CHJIBI TOKA Y HANPSDKEHUSI B LIENIU IIOCTOSHHOT O
TOKa MPY TTOMOIIM aHAIOTOBBIX U UG POBBIX

;4 M3MEPUTETBHBIX TPHUOOPOB" UK "3HaKOMCTBO
¢ nudposoii maboparopueit mo pusuke.
[Tpumepbn3MepeHnsa(HpU3NI ECKUXBEIUIHHITPU
MOMOIIMKOMITBIOTEPHBIXIATYNKOB "

14 dusznvecKkuil mpakTukym 1o teme "M3yuenue

6 HEPaBHOMEPHOI'O IBUKEHUS C LIEJIbIO
OIpeeNeHs] MTHOBEHHOU ckopocTH"
duznuecknil MpakTUKyM 110 TeMe "M3mepenue
YCKOPEHUS NPU IPSIMOIMHENHOM

14 | paBHOYCKOPEHHOM JBHKECHHHM 110 HAKJIOHHOU

7 mockoctu" win "MecnenoBanue 3aBUCHMOCTH
IyTU OT BPEMEHHU IIPU PaBHOYCKOPEHHOM
IBHKeHNN"
duznuecknuil mpakTUKyM 1o teme "M3mepenune

14 | yckopeHHs cBOOOTHOTO MaJeHUs " NN

8 "N3yueHue ABUXKEHUS Teja, OPOIIEHHOTO
TOPU30HTAIBHO"
®dusnueckuil npakTUKyM 1o teme "HM3ydenue

|4 | ABWIEHMS TeNa N0 OKPYXKHOCTH C IIOCTOSIHHOM

9 10 MOZYyJIt0 cKkopocThro" nim "HccnenoBanue
3aBHCHMOCTHU II€pHOAA 0OpaLCHUSI
KOHMYECKOI0 MasATHHUKA OT €ro rapameTpoB"
dusndecKkuil mpakTukym 1o teme "M3mepenue

15 PaBHOJICH CTBYIOIIEH CHUJIbI NIPU JBUKEHUU

Opycka 110 HaAKJIOHHOW MJIOCKOCTH" MM
"IIpoBepka rUMOTE3bl O HE3AaBUCUMOCTHU




BpPEMEHU JABUKEHUS OpycKa M0 HAaKJIOHHOM
IUIOCKOCTH Ha 3aJJaHHOE€ PAaCCTOSHHE OT €ro
macchl"

du3nuecKkuii MPaKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HUKAIOIUX B NMPY>KUHE U PE3UHOBOM
oOpasiie, oT ux aepopmaruu” umn "N3ydenne
JIBUJKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 JNErkuit 060K"

dusnueckuil IpakTUKyM 110 TeMme "M3mepenue
KO3 (PUIMEHTa TPEHHUS 110 BEJIUYUHE YIIIOBOI'O
kod(unmenta 3aBucumoctu Frp(N)" nm
"HccnenoBanue NBMKEHHs OpycKa Mo
HAKJIOHHOM IJIOCKOCTH C I1EPEMEHHBIM

ko3 duireHToM TpeHus" nmm "U3yuenue
JBHUKEHUS I'Py3a Ha Bally ¢ TpeHueM"

du3nuecKkuii MPakKTUKYM 110 TEME
"HccnenoBanue yCaoBUil paBHOBECHS
TBEPIIOTO TeJIa, UMEIOIIEr0 OCh BpallleHHs" Win
"KoHCcTpyHnpoBaHue KpOHIITEHHOB U pacuéT
cun ynpyroctu" wim "U3ydenue
YCTOWYMBOCTHU TBEPAOIO Teja, UMEIOILErO
TJI0111a/1b OMOPHI"

dusnuecknuil MpakTUKyM 110 TeMe "M3Mepenue
MMITYJIbCA TeJla 10 TOPMO3HOMY ITyTH" HUJIN
"M3MepeHne CHIIbI TSATH, CKOPOCTH MOJEIN
AIEKTPOMOOWIISL U MOIITHOCTU CUJIBI TATU'" WIIH
"CpaBHEHHME U3MEHEHUS NMITYJIbCa TeNa ¢
umnyiascoM cuiibl” i "UccnenoBanue




COXpaHEHUsI UMITYJIbCa MPU YITPYTOM
B3aumoierictBun" wim "Mamepenue
KMHETHYECKOU PHEPTrUM TeJja M0 TOPMO3HOMY
nyTtu"

duznuecknil MpakTUKyM 1o Teme "M3yduenne
U30TEPMUYECKOTr0 Nporecca (PeKOMEHJ0BaHO

15 | wucnonws3oBanue nudpoBoit 1aboparopun)" uam

5 "N3ydyeHune n30XopHOro mnpoiecca’ uim
"N3yuenue nzobapHOro npomecca' uim
"[IpoBepka ypaBHEHUS COCTOSTHUA"
dusnyecknil MpakTUKYM 1o TeMe "H3mepenue
yaenbHo# Tennoémkoctu"” nim "HccnenoBanue

15 Ipolecca OCThIBAaHUS BellecTBa" WiIn

6 "UccnenoBanue annabaTtHOro mpouecca’ mwin
"M3yueHue B3aMMOCBSI3H SHEPT U
MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS U
TeMIepaTypbl KUIIEHUS KUIKocTen"
duznuecknuil MpakTUKyM 1o Teme "M3yduenne
3aKOHOMEpPHOCTEHN MCTIapeHus JKUAKOCTEN" nin
"N3mepeHue yaenbHON TENJIOThI IIaBIEHUS

15 apaa" win "M3ydeHue cBOWCTB HACHIIIEHHBIX

. napoB" wim "M3mepenne adcomroTHOM
BJIQYKHOCTHU BO3/1yXa U OLIEHKAa MAacChl IapOB B
MOMEIIeHUH".
N3mepenneko3 G Ui eHTanoBepXHOCTHOIOHAT
SKEHUS

15 du3nyecKuil MPaKTUKYM 110 TEME

2 "HaGnrogeHue nmpeBpalieHus SHEeprun

3apsHKEHHOI0 KOHACH CATOPAa B SHEPIUto




n3iydeHus ceeronuona” numm "Msydenue
MPOTEKaHUs TOKA B I[E€MHU, COAEpKaIIeh
KoHJeHcaTop" win "Pacnpenenenue pa3HOCTH
MOTEHIIHAJIOB (HANPSLKEHUS ) IPU
MOCJIEI0BATENBHOM COECANHEHUU
KOHJIEHCaTOpOB"

Pu3N4ECKUN MPAKTUKYM 10 TEME
"HccnenoBanyue CMENIAHHOTO COEUHEHHUS

15 | pesuctopoB" unu "M3mepeHue yaeinbHOTro

9 COIPOTUBJIEHUS TPOBOJHUKOB" UJTH
"NccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT
HaIpsHKEHMs U1 J1aMIIbl HaKaauBaHus"
du3nyeckuil MPaKTUKYM 110 TEME
"HaGnrogenue smexktponusa’ wim "M3mepenue

16 3aps/ia OJHOBAJIEHTHOrO MOHA" WIIH

0 "NccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS
TEPMOpE3UCTOpa OT TEMIIepaTyphl" NN
"CHATHE BOJIBT-aMIIEPHOM XapaKTEpUCTUKU
nuona”

16 PesepBHbIii ypok. O0o0meHue u

) CHUCTEMaTH3allMsl 3HaHUM 110 TeEMe
"KunemaTtuka"

16 | PesepBubIil ypok. O600mIeHNE U

2 CHCTeMaTH3allus 3HaHui Mo TeMe ""Jluaamuka"

16 PesepBHbIii ypok. O0o0meHe 1
cucreMatu3anud 3Hanui no teme "CraTtuka
TBEpIOro Tesa"

16 | PesepBubIil ypok. O600mICHNE U

4 CUCTEeMaTH3alus 3HAaHUI 10 TeMe "3aKOHBI




COXpaHEHHs B MeXaHuKe"

Pe3epBHbIii ypok. O6001IEHUE U

;6 cucteMaTu3anus 3HaHui no TeMe "OCHOBBI 1
MOJIEKYJISIPHO-KHUHETHYECKO Teopun"
16 Pe3epBHbIii ypok. O6001IeHUE T
6 CUCTEMAaTH3alUs 3HAHUM 10 TeEME 1
"Tepmoaunamuka. TernoBbsleMaInHbL"
16 PesepBHbIii ypok. O0o0meHue u
. cucTeMaTH3alus 3HaHUM 1o TeMe "ArperaTHbie 1
coctosinus Bemecta. dazoBpienepexonp!”
16 PesepBHblii ypok. O000111€HUE U
2 CUCTEMAaTH3alUs 3HAHUI 10 TeEMe 1
"OnekTpuueckoe mnoJie"
16 Pe3epBHbIii ypok. O6001IEHUE T
9 CHUCTEMaTH3allMsl 3HaHUM 110 TeMe 1
"TToCTOSIHHBIN 3JEKTPUUYECKUI TOK"
17 PesepBHbIii ypok. O0o0meHue u
crucTeMaTHu3anys 3HaHui 1o Teme "Toku B 1
0 pa3nnyHbIX cpepax”
OBUIEE KOJIMYECTBO YACOB I10 17 16
I[TPOTPAMME 0




11 KUIACC

No KouunyecrBouacos
Jaraunzy DiieKTpPOHHbIenMppoBBLIEOOPaA3OBA
n | Temaypoka Be KonrTpoabubie | IIpakTuyecku
YeHusl TeJIbHbIepecypchl
/ ero | pa6oThl epaboThI
n
B3anmonelicTBre MOCTOSHHBIX
1 MarHuTOB U MPOBOJHUKOB C TOKOM. 1
MarunutHoenoJie. 'unorezaAmmnepa
BexkTop MarHuTHOW MHIYKLIUH.
) [TpuHIMI Cynepno3unuu |
MAarHUTHBIX TTOJIEH.
JIMHUMMArHU THOMMHAYKIIU T
3 MarsnuTtHoOe€ 1oJjie MIpoBOJAHUKA C |
ToKOM. OnbpITOpCcTena
4 Cuna Amriepa, e€ HalpaBJIeHUE U |
MOy b
5 Pemennesanau 1
6 IIpumenenue 3akoHa Ammepa. 1
DNEeKTPOU3MEPUTENIbHBIE TPHUOOPHI
Cuna Jlopennia, e€ HanpaBjieHUE U
7 MOJyJib. [IBUKEHUE 3apsKEHHON |
YacTULIbl B OJHOPOJHOM
MarHUTHOM I10J1€
Pemennesanau 1
PaGoracuneiJlopenia 1
10 Pemennesanau 1




MarsuTHoOE noJie B BEIIECTBE.

11 deppoMarHeTUKH, napa- u
JIMaMarHeTUKU
OcCHOBHBIE CBOICTBA

12 ¢deppomarneruxos. [Ipumenenue
(beppoMarHeTHKOB

13 Pewrenue 3aau o reme
"MaruauTHOE€ 1oye"

14 Pemenue 3a1a4 no reme
"MaruutHoe nose"
SIBneHue 3J1IeKTPOMarHuTHOU

15 nHaykuuu. Ilotok Bekropa
MarHUTHOW UHIYKIIUH

16 OJ1C nHaykuuu

17 3aKOHAIIEKTPOMArHUTHOMUH Ty KITHH
Qdapanes

18 BuxpeBoe 3JIeKTpuyecKoe moie.
Toku dyko

19 OJIC MHAYKIMYU B JBHOKYIIUXCS
MIPOBOTHUKAX

20 Pemennesanau

21 IIpaBunoJlenna
WupyktuBHOCTh. Kartymika

22 WHIYKTUBHOCTH B LIETTH
MIOCTOSIHHOT'O TOKa

3 SBnennecamonnaykiuu. IJ1C
CaMOMHTYKITHH

24 DHeprusi MarHuTHOTO MOJIst




KaTYIIKH C TOKOM.
DNIeKTpPOMarHuTHOETIOJIe

25

Peiennesanau

26

O00011IeHNE U CUCTEMATH3AIHS
3HAHUH IO TEME
"OnexkTpoauHaMuKa"

27

KontponsHas paboTta o teme
"OnekTpoarHaMuka"

28

KonebarenpHas cucrema.
CB00OO0HEIE KOIE€OaHUS.
["apmonnueckue Konebanms

29

Kunemarnueckoe ¥ TUHAMAYECKOE
OIMCaHue KoueOaTeIbHbIX
JBYMKESHUN

30

DHepreTnyeckoe onucanue . Bersoa
JTUHAMHYECKOT'O OITMCAHUS
TapMOHUYECKUX KOJICOAHUH U3 UX
YHEPreTUYECKOTOo U
KUHEMAaTUYECKOI'0 O CAaHUs

31

Awmrumtyna u gazakonedanuit

32

[lepuon u yacrora KoiaeOaHwmil.
[Teproa manbix cBOOOIHBIX
KOJIe0aHUI MaTEeMaTHIECKOTO
MasTHHKA.
[TeproncBobogHBIXKONIEOAaHUITIPY
KUHHOTOMasSITHUKA

33

3aTyxaromme KoneOaHus.
BrIHyX1eHHBIE KOJIeOaHuUS.




Pe3onanc

34

ABTOKOJICOaHUS

35

Peiennesanau

36

VYpok-KoHpepeHus
"MexaHn4eckue KonebaHus B
MY3bIKaJIbHBIX UHCTpyMEHTaxX"

37

O0001LIEHUE U CUCTEMATU3ALUS
3HAHUU 110 Teme "MexaHnuyecKue
Koeoauus"

38

DJeKTpOMarHUTHBIEKOJIeOaHN .
KonebaTenbHBIAKOHTY D

39

®opmyna Tomcona. CBs3b
aMILTUTY B 3apsiia KOHIEHCaTOpa ¢
aMHHHTYI[Oﬁ CHJIBI TOKA B
KoJIeOaTeIbHOM KOHTYpE

40

3aKOH COXpaHEHUS PHEPTUU B
AA€aIbHOM KOJIe0aTEILHOM
KOHTYpE

41

3aTyxawue JeKTPOMarHUTHbIE
KosneOanus. BeiHyX1eHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs

42

[Tepemennslil TOK. Pe3ucrop u
KOHJICHCATOp B LIEMU IEPEMEHHOT 0
TOKa

43

KaTYIHKa WHAYKTUBHOCTHU B LCIIN
MEPEMCHHOI' O TOKa

44

3akoH Oma 115 3IeKTPUY eCKOU
LENU IEPEMEHHOr0 TOKa




MOIIHOCTh NEPEMEHHOTO TOKA.

45 AMIIMTYIHOE U e CTBYIOIIEE
3HAUYEHUE CUJIbI TOKA U HANPSKCHUS

46 Pe3oHaHC B anekTpudeckonnenu

47 Pemenne3anau
WneanbHbIi Tpanchopmarop .

43 [IpousBoncTBO, Iepenayua u
noTpedaeHue ANEeKTPHIECKONR
SHEPruu
DKOJIOTHYECKHUE PUCKU TIPU
MIPOM3BOJICTBE JIEKTPOIHEPTUH.

49 Kynberypa ucnonp3oBanus
AJIEKTPO3HEPT UM B TOBCEIHEBHOM
KU3HU

50 Pemenuesanau

51 Pemennesanau
O06o01eHue 1 cucTeMaTH3aIs

52 3HAHUM 110 TEME
"JnexTpoMarHuTHbIE KojebaHus"
MexaHHn4YecKu e BOJIHBI.

53 XapaKTepUCTUKH MEXaHUYECKUX
BOJIH

54 CBoiicTBaMeXaHUYECKUXBOJIH

55 3ByK. XapaKTepuCTUKU3BYKa
NHudpa3Byk U yIbTpa3ByK.

56 [llymoBoe 3arpsizHeHue
OKPY’KaIOILEH CpeJIbl

57 Pemenunesanau




58

DJIEKTPOMAarHUTHHIE BOJIHBI.
N3nyueHune 3J1eKTpOMarHuTHBIX
BOJIH

59

OHeprus 3NEeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

60

[Ikaya 371€KTPOMAarHUTHBIX BOJIH.
IIpumeHeHune 3JIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

61

[TpuHLIUIIBI paIUOCBA3H U
TeneBuaeHus. Panuonokarus.
DEeKTpOMarHUTHOE3ar psI3H EHUEOK
pykarouiecpenb

62

KonrtponeHas pabota o reme
"Konebanus u BoiHbI"

63

Caer. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Pemenune 3amau Ha MpUMEHEHME
3aKOHa MPSAMOJMHENHOTO
pacIpoCTpaHEeHus CBETA

65

Ortpaxenue cBeta. [1nockoe
3epkano. Cheprueckoe 3epKano

66

[Ipenomnenne cBera. AGCOTIOTHBII
Y OTHOCUTEJIbHBIN NTOKA3aTEellb
IIPEJIOMIICHHUSL.
[TonHOEBHYTpEHHEEOTPAKEHHUE.
IIpenenbHbIIyTrOIMOJIHOT OBHY TPEH
HEroOTPAKEHNUS

67

Pewrenve 3a1au Ha IpUMEHEHUE




3aKOHOB OTpPaXCHUA U
IMpCJIOMJICHUA CBETA

Xon nyuei B mpusme. ucnepcus

68 ceta. CIIOKHBIN cocTaB 0enoro 1
cBeTa. I{Bet

69 JInn3zel. okycHOE pacCTOsSHUE U 1
ONTUYECKas CHJIA JIMH3bI
[TocTpoeHune n300pakeHUi B

70 JMH3aX U UX CUCTEMAX. 1
VBenu4ueHn enuH3bl
Pewienne 3a1au Ha nocrpoeHue

71 M300pakeHUH, MOTyYaeMbIX C 1
MIOMOIIBIO JINH3

72 ['ma3zkakontuyeckasicuctema 1
Pemenue 3anau. [Ipenenst

73 IIPUMEHUMOCTH F'€OMETPHUY €CKON 1
ONTUKH

74 CKopocTb CBETa U METOJIbI €€ |
U3MEpEHUS

75 Hucnepcusiceera 1

76 HNuTtepdepenmusacrera 1
KorepeHnTHbie HCTOYHUKU. VY CITOBUSA

77 Ha0JII0ICHHS] MAKCUMYMOB U 1
MHUHHUMYMOB

78 Pemennesanau 1

79 [TpumenenuennTephepeHu 1

80 Hudpakuuscpera 1

81 HudpakunonHas penérka. 1




YcioBue HaOMIOIEHUS TIABHBIX
MaKCUMYMOB

82

Peiennesanau

83

ITonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzauus ceera

84

Pemenne3anau

85

CBeTOBBICSABIICHUS B IIPUPOJIE

86

O0001IEeHNE U CUCTEMAaTH3aLHs
3Hagui o teme "OnTuka"

87

KonrtposnpHas pabota 1o reme
«OnTuka»

88

I'panunel npuMEHUMOCTH
KJIACCUYECKON MEXaHUKU. 3aKOHBI
ANEKTPOAUHAMUKHU U IPUHLIMIT
OTHOCHUTEIBHOCTH

89

ITocTynaTeicieninanbHON TEOPUMOTH
OCHUTEIIbHOCTH

90

IIpocTpaHCTBEHHO-BPEMEHHOU
unTepsai. [IpeodpasoBanus
Jlopenua. YcnoBue NpUYNHHOCTH.
OTHOCUTENBHOCTD
OJJHOBPEMEHHOCTH. 3aMeUICHUE
BPEMEHHU U COKPALICHHUE JUINHBI

91

DHeprus U UMITyJIbC
PEJATUBUCTCKON YaCTHILIBI

92

CBs13b Macchl ¢ SHEPruen u
MMITYJIbCOM PENSTUBUCTCKON
YacCTULIbl. DHEPrUATIOKOs




93

PaBHOBCCHOCTCHJ'IOBOGI/I?nJ'Iy‘IeHI/IC

94 3akoncMmelieHuss Buna
I'mnore3a M. Ilinanka o kBaHTax.

95 DOTOHBI

96 DHeprus 1 UMITYJIbCPOTOHA
dotorddext. OnbiTer A. T.

97
CroneroBa. 3akoHbIpoTodd DhexTa
VYpaBHeHue DiHIITENHA 714

98 doroaddexra. "KpacHas rpanuna"
doTorhdekra

99 Jasnenue ceera. OmbrTel I1. H.
JleGenena

10 .

0 BonHOBBIECBOI CTBAYACTHIL
Bouneb! ne bpoiins. J[ivaa BoaHbI

10 ne bpoiins u pazmepsr obactu

1 JIOKAJIM3AIIAN JBYKYIIEH CSI
YaCTHIIBI

10 .

) KopnyckynsapHo-BOJHOBOIAYaTU3M

10 | AudpakuussaeKTpOHOBHAKPUCTAILI

3 ax

10 Crnenuduka u3MepeHuii B

4 Mukpomupe. COOTHOIIEHUS
HeomnpenaenéHHocrel ['eizendepra

10

5 Pemenuerpaduueckuxzagau

10 PemennepacuéTapix3anay




KonTponbHas pabora 1o Temam:

;0 "OcnoBbl CTO", "KopmyckynspHo-
BOJIHOBOM Ayanu3m"
OMnBITHI IO UCCIIEA0BAHUIO

10 CTPOEHUS aToMa.

8 [TnanerapaasmonenbaromaPesepdo
paa

10

9 ITocrynateibopa

11 Buapl ciektpoB. CiekTp ypoBHEH

0 SHEPruM aToMa BOAOPOAA

11 CrnoHTaHHOE U BBIHYXIEHHOE

1 W3JIy4EHUE CBeTa

;1 Jlazep
HyxnonHas monens sapa

11 I'eiizenbepra-lBanenko. 3apsan u

3 MaccoBO€ Yucio spa. M3orormsl.
PagnoakTuBHOCTB
3aKOH paJuO0aKTUBHOIO pacnasa.

1 CBolicTBa HOHU3UPYIOILETO

4 u3inydyeHus. Bousaue
PaOAKTUBHOCTH HA KUBBIE
opranusMsl. Jlozumerpus

1 DHeprusi CBs3U HYKJIOHOB B sJIpe€.

5 SAnepusie cuibl. Jledext maccsl

anpa. fnepHsle peakuuu. JnepHsie




peakTopsl. [IpoGiemsr
YIOPaBJISIEMOr 0 TEPMOAAEPHOr O
CHUHTE3A.

DKOJIOTMYECKH eac CKTBIPA3BUTHAA
JIEPHONIHEPr ETUKH

MeTobl perucTpamu u
MCCIIEIOBAHMS AJIEMEHTAaPHBIX
yactull. DyHaaMeHTaIbHbIE
B3aMMOJICH CTBUS. baproHBI,
ME30HEI U JICIITOHEI.
[IpencraBienue o
CrangaptHoitmonenu. Kpapk-
TJTFOOHHASMO/IEJIbaIPOHOB

du3nka 3a npeaenamMmu
CrangaptHoil monenu. TémHas
MaTtepus U TEMHAs SHEPrusl.
EnuHcTBOQH3NYIECKOWKAPTUHBIMHP
a

DTansl Pa3BUTHA aCTPOHOMUMU.
3HaueHHue ACTPOHOMHH

[IpMeHNMOCTb 3aKOHOB (PU3UKH
ISl OOBSICHEHUS TTPUPOIBI
KOCMHYECKHX 00BEKTOB.
MeTo1b1acTPOHOMUYECKU XU CCIIEI0
BaHWH

CoBpeMeHHbIE ONTHY €CKHE
TEJIECKOMbI, PaINOTENECKOIIBI,
BHeaTMOc(epHast acTpOHOMUS

12

Bun 3Bé3gnoro neba. Co3sesnus,




SIpKHE 3BE3]IbI, TUIAHETHI, UX
BUJIMMOE JIBIKEHHE

Conueunast cucreMa. CoJHILe.

;2 ConHevHast akTUBHOCTh. MICTOUHHK
sHeprun CoiHIa U 3BE37
3BE3/bI, X OCHOBHEIE

12 XapaKTepUCTUKU. J[marpamMma
"CreKTpaJbHBIN Klacc —
CBETHUMOCTB"

12 3Be3AbINIaBHONIIOCIIEA0OBATEILHOCT

4 u
BryTpenHee ctpoeHue 3BE31.

12 CoBpeMeHHbIE TPENCTABIEHUS O

5 IPOMCXOXKIEHUU U IBOJIIOLIMU
ConHiua u 3BE311.
OTanbLKU3HA3BES

12 Mineunsiii [1yTe — Harma

6 lNanakTuka. THUMNBI raIaKTHK.
UYEpHble ABIPBI B AApaX rajJakTHUK
Bcenennas. Pacmmpenue

12 Bcenennoii. 3akon Xa06usa. Teopus

7 bonsuoro B3peiBa. PenukroBoe
U3ITy4eHHE

12 MacmrabHascTpyktypaBceneHHoi.

8 Meraranakrtuka

12 HepeménusienpobieMblacTpOHOMU

9 u

13 DuU3HYECKH IPAKTUKYM 10 TEME




"UccneqoBanne MarHUTHOTO TIOJIS
IMOCTOSIHHBIX MAarHUTOB' MJIN
"HccmeqoBaHue CBOUCTB
(beppoMarHeTHKoB" WK
"UccnenoBanue eHCTBUS
MOCTOSTHHOT'O MarHWTa Ha PaMKy C
TOKOM"

DHU3NYECKUN TPAKTUKYM IO TEME
"N3mepenue cuiibl AMmnepa' uim
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa oT cuiibl TOKA" UK
"OnpeneneHue MarHuTHOM
WHIYKIMU HA OCHOBE U3MEPEHUS
cuibl Ammepa"

du3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBaHue sIBICHUS
AIIEKTPOMArHUTHOM MHIYKITUU'" UITH
"Onpenenenrne NHAYKINUN
BHUXPEBOT0 MarHUTHOIO MoJis"

DHU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBaHue sIBJICHUSI
camonHaykuu" uimm "Coopka
MOJIEJH JIEKTPOMArHUTHOT O
reHepartopa"

Du3nyecKuil MPaKTUKYM 110 TEME
"N3mepenue nepuoaa CBOOOTHBIX
KoJIeOaHUI HUTSHOTO U
MPYXKUHHOTO MasTHUKOB"

13

DuU3nYeCKUil IPAaKTUKYM 110 TEME




"[IpeoOpa3zoBanme SHEPTUH B
MPY>KUHHOM MasiTHUKe"

du3nuecKknii MPakKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro Toka
yepe3 MOoCIeA0BaTEIbHO
COEIMHEHHBIE KOHJIEHCATOP,
KAaTylIKy U pe3ucTop" Ui
"UccnenoBanue pabOThI
HMCTOYHUKOB CBETA B LI€MHU
MEepEMEHHOr o TokKa"

@uU3nYeCcKUil MPAaKTUKYM 110 TEME
"M3yuenue napamMmeTpoB 3ByKOBOHI
BOJIHBI"

DU3UYECKUN TPAKTUKYM I10 TEME
"N3mepenne nokazarens
MIPEJIOMJICHHS CTEKa'" Uin
"Tloryuenue u3o0pakeHus B
CHUCTEME U3 IIJIOCKOr0 3epKajia u
JUH3BI"

@u3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKyCHOT'O pacCTOSIHUS OT
BEIIECTBA (HAa MPUMEPE KUIAKUX
auH3)" wim "U3mepenue
(OKYCHOT'O pacCTOSHUS
paccenBarOIMX JUH3"

14

DU3NYECKUN TPAKTUKYM I10 TEME
"HaGnronenue nudpaxiyu,
uHTep(hEePEHIINH U TOJISIPH3AIUU




ceera"

DU3NYECKUN TPAKTUKYM I10 TEME
"OnpeneneHne NMITyJbca U
SHEPrUH PENATUBUCTCKUX YaCTHUI]
(mo ¢ororpadusm TpekoB
3apsDKEHHBIX YacTUIl B MATHUTHOM
nose)"

14

®u3nyecKuil MPaKTUKYM 110 TEME
"U3mepenue noctossHHou [1nanka
Ha OCHOBE HUCCJIEI0BAaHUs
dotorddexrta" nmm "HccnenoBanue
3aBUCHUMOCTH CUJIbI TOKA Yepe3
CBETOAMOJ OT HaIpspKeHus"

14

DU3UYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue crekTpa
pa3pexEeHHOr 0 AaTOMAPHOTO
BOJIOPO/Ia U U3MEPCHHE
noctosiHHON Pun6epra"

14

@uU3nUYeCcKHuil MPAaKTUKYM 110 TEME
"UccnenoBanue paguoakTUBHOTO
¢doHa C UCIOIB30BAHUEM
nosumerpa" unu "U3ydenune
MOTJIONIEHUS OeTa-4acCTHUIl
amoMuHuEM"

14

DU3NYECKUN TPAKTUKYM I10 TEME
"HabGaroneuus 38318010 Heba
HEBOOPY>KEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHHUH J1IsI OIIPEEIICHUS




MMOJIOKEHUS HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro nmoiyIapms
U sipKue 3BE3bI" UK
"Habmonenus B Teneckon JIyHsl,
MJIaHET, TYMAaHHOCTEH U 3BE3IHBIX
cKomiIeHui"

O0001IEeHNE U CUCTEMaTH3aLHs
3HaHui. Ponb pusuku u

14 aCTPOHOMHU B SKOHOMHUYECKOM,

6 TEXHOIOTHYECKOM, COIMaIbHON U
ATUYECKON chepax nesTeNbHOCTH
YesoBeKa
O6006111eHNE U cucTeMaTH3aIHs

14 3HaHui. Ponb u Mecto pusuku u

7 aCTPOHOMHH B COBPEMEHHOMN
Hay4HOU KapTUHE MUPA
O06o0mIeHne ¥ CHCTEMaTH3aIUS
3HaHui. Ponb ¢usnueckoit Teopuu
B (hOpMUPOBAHUU TIPEJCTABICHUH O

14 ¢bu3nUecKkoil KapTHHE MUpPa, MECTO

8 ¢du3nyeckoii KapTHHBI MUpPA B
o0I11eM psily COBpEMEHHBIX
€CTECTBEHHO-HAyYHBIX
NpeJCTaBICHUN O IPUPOJIE

14 O06o001IeHNEe U CHCTEMaTH3AIHS

9 3HaHuii no teme "Kunematnka"

15 O06o01eHue u cucTeMaTH3aIus

sHagui o reme "Kuuemartuka"




15 O0001IEHNE U CUCTEMATU3ALIMS

1 3HaHu# 1Mo Teme "JluHamuka"

15 O0001IEHNE U CUCTEMATU3ALIMS

) 3HaHu# 1Mo TeMe "CraTHnka
TBEpIOro rena"

15 O0o001IeHrE U CUCTEMATU3AIIUS
3HaHU# 110 TeMe "3aKOHBI
COXpaHEHUs B MeXaHuke"
O0001IeHNEe U CUCTEMaTH3aLHs

15 3HaHui 1Mo Teme "OCHOBEI

4 MOJICKYJIIPHO-KHUHETUY €CKON
Teopun"

15 O0001IEHNE U CUCTEMATU3ALIMS

5 3HaHui o Teme "TepMoaMHAMUKA.
TermnoBeieMammHL!"
O000I11IEHNE U CHCTEMATH3AIIMS

15 3HaHUH no Teme "ArperatHbie

6 COCTOSIHUS BEIIECTBA.
da3zoBeieniepexoas”

15 O0001IeHNEe U CUCTEMATU3aLIUS

. 3HaHUH 10 TeMe "DIEKTPHUIECKOE
mmoie"

L5 O0001IeHNE U CUCTEMAaTH3aLHs

g 3Hanui 1Mo treme "l[locTosHHBII
ANEKTPUYECKUH TOK"

15 O0001IEeHNE U CUCTEMATU3ALIMS

9 3HaHu# 110 TeMe "Toku B

pa3nu4YHbIX cpenax”




O00011IIEHNE U CUCTEMATU3AIUS

3HaHU# 110 Teme "MaruutHoe mnoJe"

PesepBHbiii ypok. O6o0menue u
CHCTEMAaTH3allMs 3HAHUH 110 TEME
"DneKkTpoMarHuTHast HHAYKIUS"

Pe3epBHbIii ypok. O0001IIEHUE T
CHCTEMATU3alUs 3HAHUH 10 TEME
"MexaHuueckue KojiedbaHus"

PesepBHbIii ypok. O0o0meHue u
cHCTeMaTu3allus 3HaHUH 110 TeMe
"DeKTpOMarHuTHbIC KoJieOaHus"

PesepBubiii ypok. O600menue u
CHCTEMaTH3allMsl 3HAHUM 110 TeME
"MexaHn4ecKue u
AJIEKTPOMArHuTHbIE BOJIHBI"

PesepBHbIii ypok. O6001IEHUE T
crCTeMaTh3alusl 3HAaHHI 110 TeMe
"Onrtuka"

Pe3epBHbIii ypok. O000mIeHNE 1
cucremarusanus 3HAHHUU II0 TEME
"OcuHoBbl CTO"

PesepBHblii ypok. O0o0meHue u
cHCTeMaTu3allys 3HaHUH 110 TeMe
"KoprmyckyisipHO-BOJIHOBOM
nyamu3m"

PesepBHbiii ypok. O6o0meHue u
cucremMarui3anus 3HAHUHU II0 TEME
"®u3uka atoma"




PesepBubiii ypok. O0001IeHNE U
16 cUcTEMaTU3alUd 3HAHUI IO TEME

9 "®du3uKa aTOMHOTO s7Ipa U !
AJIEeMEHTApHbIX yacTul"
17 PesepBHbiii ypok. O6o0menue u
0 CHUCTEMaTH3aIlMsl 3HAHUH 110 TeME 1
"JnemMeHTHl acTpoPU3nKu"
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET






