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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe Ha YypOBHE cpenHero obmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHUMH M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOI oOpazoBaTenbHOI nporpammel, npeactaBieHHbix B ®I'OC COO, a takxke
c yuérom (enepanpHON paboueld mporpamMMbl BocmuTaHus u  KoHnenuu
npenojaBanusi yueOHoro mnpeamera «®Pusnka» B 00pa30BaTENbHBIX OpraHU3ALMSIX
Poccuiickoit @epepannu, peain3yonx OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

[Iporpamma mno ¢usuke omnpenenser o0s3aTelIbHOE MPEIMETHOE COACpIKaHUE,
YCTaHABJIMBAECT PEKOMEHAYEMYIO IMOCIEAOBATEILHOCTh M3YYEHUS TEM W PA3LIEIIOB
y4eOHOro MpeaMera ¢ y4E€TOM MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKU y4eOHOro mpolecca, BO3pacTHbIX ocoOeHHocTel oOyyatomuxcs. [Iporpamma
o ¢pu3uKe JaET MPEACTABICHHE O LIEJIAX, COIePKaHUU, OOIIEH CTpaTeruu 00y4deHus,
BOCIIMUTAHUSI U PA3BUTHUS O00yYaroOlUXCs CpeAcTBaMu yueOHOoro npeamera «Du3nkay
Ha yriayOJaEéHHOM yPOBHE.

N3yuenune kypca QU3MKM YIIIyOJIEHHOIO YpPOBHS IO3BOJIIET PEATM30BATh
3a/layu Ipo(ecCUOHAIBLHON OpUEHTAIlMU, HAMpaBJICHO HA CO3JaHUE YCIOBUU JUIs
MPOSIBJICHUS] CBOWX HWHTEIUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI Il TPOJOJDKEHUs 0Opa3oBaHHUs B
OpraHu3alusX MpOoPECCHOHAIBHOIO 00pa3oBaHUsl 1O  Pa3IMYHBIM  (PU3HKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mporpamme 1o ¢usuke onpenensroTcs miIaHupyeMble pe3ybTaThl OCBOCHHUS
Kypca (u3Mku Ha YpOBHE CpeJHEro oOmero ooOpa3oBaHUs: JHYHOCTHBIE,
MeTanpeIMeTHbIe,  MpeaAMeTHble (Ha  yriyOnéHHom  ypoBHe).  Hayuno-
METOJI0JIOTHYECKOM OCHOBOM sl  pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METanpeJMETHBIM W MPEIMETHBIM pe3yJbTaTaM OOYYaroIIMXCsS, OCBOMBIIHNX
nporpaMmy 1o (U3UKe Ha YPOBHE CpeaHEro o0Iero oopa3oBaHus Ha yriayOJéHHOM
YPOBHE, SBJIIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o pu3MKe BKIIIOYAET:

IUTAaHUPYEMBbIE PE3YJIbTaThl OCBOCHMS Kypca (PM3UKU Ha YIIIyOJEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3YyJIbTAThI M0 TOJIaM 00yUIECHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHusI.

[Iporpamma mno ¢u3uKe HMEET TPUMEPHBIM XapakTep U MOXET ObITh
UCIOJIb30BaHA YUYUTENSIMU (PU3UKHU ISl COCTABIIEHUS CBOMX pabOUUX MPOrPaAMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPYECKYIO MHHUITMATHUBY YUHUTEIICH U
MPEAOCTaBISIET BO3MOKHOCTHU I peaIM3alliK Pa3IMYHbIX METOANYECKUX MOIXO0B
K TpernojaBaHui0 (U3MKA Ha YriayOJEHHOM YpOBHE MPH YCIOBUH COXPaHEHUS
00s13aTENIbHON YaCTH COJEPKaHUSI Kypca.

du3znka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KayecTBe YYeOHOro mpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY
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3HaHUU 00 okpyxatouiem mupe. IIKOAbHBIN Kypc PU3UMKH — CHCTEeMOOOpa3yrOIHii
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (U3MUECKHUE 3aKOHBI
JexaT B OCHOBE TMPOILECCOB U SIBJICHUM, H3y4yaeMbIX XUMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueit 1 actpoHoMuei. Mcnonb3oBanue U akTUBHOE MTPUMEHEHUE
bu3MUeCKUX 3HAHWKM ONpEeNeInIo Xapakrep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTU B c(depe SHEpPreTWKH, TPAHCIOPTa, OCBOECHHUS KOCMOCA, IOJYYEHUs
HOBBIX MaTEpUaJIOB C 3aJJaHHBIMU CBOWCTBaMU. 3ydueHne Gu3NKi BHOCUT OCHOBHOU
BKJIaJl B (DOpMUpPOBAHHE €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpa OOydYaromlerocs, B
dbopMHpOBaHUE YMEHHI MPUMEHATh HAYyYHBIA METO]| MO3HAHUS MPU BBHIMOJIHEHUU
MU y4e€OHBIX UCCIIEAOBAHMIA.

B ocHOBYy kypca (pu3uKu Ha YPOBHE CpeHEro O0IIero o0pa3oBaHUs MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISAETCA JIOTHYECKU
3aBEpUIEHHBIM, OH COJECPKUT MaTepual U3 BCEX pa3leioB (PU3MKHU, BKIIOYAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM € HEH Marepuan Kypca (PHU3UKH
oObeaMHEH BOKpPYr (¢u3nueckux Teopud. Benmymmum B Kypce  sBIsercs
(dopMUpOBaHUE TNPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MAaTE€pHH, BELIECTBE U
oJIE.

Hoea cymanumapuzayuu. EE peanmnzanusi NOpeArnosiara€T HCHOJIb30BAHUE
I'YMAaHUTAPHOTO TOTEHIHATa (U3UYECKON HAYKH, OCMBICIICHUE CBSI3M PA3BUTHUSA
($u3MKM ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMHU, HPAaBCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoea npuxnaonou nanpasenennocmu. Kypc ¢usuku yriyOoa€HHOTO ypOBHS
MpeAnojgaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TE€XHUYECKUX M TEXHOJOTMYECKHX
IIPUJIOKEHUN U3YUYEHHBIX TEOPHUM U 3aKOHOB. [Ipy 3TOM paccMarpuBaroTcst Ha ypOBHE
OOIIMX MPECTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konozuzayuu peanusyeTcsi IOCPEICTBOM BBEACHHUS JJIEMEHTOB
COJIep KaHMsl, MOCBALIEHHBIX 3KOJIOTMUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPbIE
CBS3aHbl C PAa3BUTHEM TEXHUKM M TEXHOJIOTHH, a Takxke OOCYyXIeHUs Mpoliem
PalMOHANBHOTO MPUPOJIOTIOIB30BaHUS U SKOJIOTMYECKOM 0€30MaCHOCTH.

OcBoeHue coaepKaHusl MPOrpaMMBbl MO (PU3HUKE JOJKHO OBITh MOCTPOEHO Ha
IOPUHLIAIIAX CHUCTEMHO-JEATENBHOCTHOIO monaxona. Jis gusuku peanuzanus 3THX
IPUHIIMIIOB 0a3upyeTcsl Ha KCIOIb30BAHUU CAMOCTOSITEIBHOTO HKCIIEPUMEHTa Kak
MOCTOSTHHO JieHcTBYIOMIETO (pakTopa yueOHoro npoiiecca. st yriyOaéHHOro YpOBHSI
— 3TO CUCTEMA CAMOCTOATEJIBHOTO YUYEHHYECKOIO HKCIIEPUMEHTA, BKIIFOYAOIIETO
(GpoHTaNbHBIE  YYEHMUYECKHE OMbITHI NpU H3YYEHHUH HOBOTO  Marepuala,
nabopaTopHble pabOThl U paboThl MpakTUKyMa. [Ipyu 3TOM BO3MOXKHBI JiBa criocoba
peanuzanuu (U3MYECKOro MpakTUKyma. B mepBoM ciyyae MpakTHUKyM MPOBOAMTCS
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an6o B konue 10 u 11 kmaccoB, nu0O0 MOCiE€ MEPBOrO U BTOPOrO MOJYrOAWN B
KaXXIOM M3 3THX KJaccoB. BTopoil croco® — 310 mHTerpamnus paboT MpakTUKyMa B
CUCTeMY JTaOOpaTOPHBIX PabOT, KOTOPHIE MPOBOJSATCS B MPOIECCe U3YUECHUS pa3jena
(remsbl). Ilpu sTomM mox paboTamMu MpakTUKyMa IMOHUMAETCS CaMOCTOSITENIbHOE
UCCJIEIOBAHNE, KOTOPOE MPOBOJUTCS MO PYKOBOJICTBY CBEPHYTOro, 000OIIEHHOTO
BHJ1a 0€3 MOIIAroBOM MHCTPYKIIUH.

B nporpamme mo ¢Qusmke cucremMa YYEHHUYECKOTO OKCIIEPUMEHTA,
7abopaTopHbIX pabOT W TpakTUKyMa IMpeAcTaBieHa €IUHbIM TepedHeMm. Bnibop
TEMaTUKU JJIs1 3TUX BHUJIOB YUYEHHYECKHX MPAKTUYECKUX PadOT OCYIIECTBIIAETCS
y4aCTHUKaMU 00pa3oBaTEIBHOTO Mpoliecca MCXOAs U3 OCOOCHHOCTEH MOYypOYHOTO
IUIAHUPOBAHMUS M OCHalleHus kaOuHeta ¢usuku. Ilpm »sTOoM oOecneunBaeTcs
OBIAJICHNE OOYyYarOIMMHCS YMEHUSMH TPOBOJUTH TPSIMbIE W KOCBEHHBIE
U3MEPEHUs], HCCIIEOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M IOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHIMaHME yAeIsSeTCs] PEIICHUIO PACUETHRIX M KAYeCTBEHHBIX 3ajad.
[Tpu 5TOM 111 pacYETHBIX 337a4 MPUOPUTETOM SBIIIOTCS 337auu C SIBHO 33JaHHOUN U
HESIBHO 3a/laHHOW (DM3MUECKON MOENbI0, TO3BOJISIONINE MPUMEHSITh H3YUCHHBIC
3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjelia Kypca, TaK M HHTErpupys
IPUMEHEHUE 3HaHUU U3 pa3HbIX pa3fenoB. [ KaueCTBEHHBIX 3aJa4 MPUOPUTETOM
SBJIAIOTCS 33JjaHUsl HA 00BICHEHHE/TIPE/ICKa3aHne MPOTEKAHUS (PU3NUECKUX SIBICHUMA
U TIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOytolre BpIOOpa Puznueckoil Moaenu s
CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu @I'OC COO k maTepuanbHO-TEXHHUYECKOMY
o0ecrieueHnto yueOHOTo mporecca Kype GU3MKU YriayOiaEHHOTO YPOBHS Ha YpOBHE
cpenHero obOuiero o0Opa3oBaHMs AOKEH HU3y4aThCsl B YCIOBHUSX MPEIMETHOTO
kabuHeta. B kabuHere U3UMKM [OHKHO OBITh HEOOXOAUMOE JabopaTopHOE
00OpyIOBaHUE JJIsl BHITOJIHEHUSI YKA3aHHBIX B IporpaMMe Mo (U3HKEe YUYEHHUUECKUX
OTIBITOB, JIAOOPATOPHBIX PadOT M PadOT MPAKTUKyMa, a TAKXKE JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JlemoHCTpanimoHHOE  000py/oBaHue (GOPMHUPYETCS B  COOTBETCTBUU  C
OPUHIIATIOM MHUHUMAQJIBHONH  JOCTAaTOYHOCTH H  OOECTeurMBaeT  IOCTAaHOBKY
NEPEYUCIICHHbIX B MporpaMMe 1o (u3MKe KIIIOYEBBIX JEMOHCTpalud ajs
UCCIIEIOBAaHMUSI ~ M3yYaeMbIX  SBJIEHMH W  TIPOLECCOB, OMIUPUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe oOoOpymoBaHUE JUISI YUYEHHUYECKUX MPAKTHYECKUX pPadoT
dopMupyercss B BHJIE TEMATUYECKUX KOMIUIEKTOB M OOEcleuMBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOywarommxcs. TeMaTH4ecKHe KOMIUIEKTbI
7abopaTopHOTO O00O0pPYMOBaHMSI JOHKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
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UCIIOJIb30BaHUU AHAJIOTOBBIX U LU(MPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU 1IETISIMU U3Yy4EHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIIOTCSI:

(opMupoBaHHE UHTEpeca M CTPEMIIEHUs OOydYaloIIUXCsl K HAyYHOMY
U3YYEHHUIO IPUPOBI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJE IMO3HAHUS U (POPMHUpPOBAHUE
MCCJIEI0OBATEBCKOIO OTHOIIECHUS K OKPYXAIOIUM SIBJICHUSM;

(opMUpOBaHNE HAYYHOI'O MHPOBO33PEHMSI KaK pe3ysibTaTa M3yuyeHUs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(opMupoBaHHE YMEHUI OOBSACHATH SIBICHUS C UCIOJIb30BAaHUEM (PHU3HUECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(opMHpOBaHHE TPEACTABICHUA O poiM (PU3MKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE NIPEJICTABICHUNA 0 BO3MOXKHBIX cepax Oyayiielt npodeccuoHaaIbHON
NEeSATEIbHOCTH, CBA3aHHBIX C (DU3MKOM, MOATOTOBKA K JAJIbHEUIIEMY OOYYEHHUIO B
TOM HAIpPAaBJICHUU.

JlocTikeHre 3TuX Lejield 00ecrneunBaeTCsl pelieHueM CIEAYIOIUX 3a1ad B
pouecce U3yueHus Kypca (U3MKU Ha ypPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

OpUOOpETEeHNE CUCTEMBbl 3HAHUI 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX, BKIKOYAsT MEXAHHUKY, MOJIEKYJIAPHYIO (QU3HUKY, FIEKTPOJIUHAMHUKY,
KBaHTOBYIO (DM3HKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(opMupOBaHHE YMEHUN NMPUMEHSATh TEOPETUUECKUE 3HAHMS Ui OOBSCHEHUS
dusznyeckux SBICHUM B NPUPOAE M IS NPHUHIATUS NPAKTUYECKUX PELICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB PEIICHUS PAa3IMYHbIX 33/a4 C SIBHO 33JJaHHOMN (hHU3UUECKOit
MOJIENIbIO, 3a/ad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3AaHue (PU3MYECKOU
MOJIEJIN, aICKBATHOM YCIIOBUSM 33/1a4d, B TOM YHCJIE 3a]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHuEe (UBUYECKUX OCHOB M MPHUHLMIIOB JACUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENy;

OBJIAJICHUE METOJAMH CaMOCTOSITEJIbBHOTO IUIAHUPOBAHUS U TPOBEICHUS
GuU3MUEeCKUX  OKCIEPUMEHTOB, aHAM3a W  HUHTEpHIpeTanuud  HHQPOpPMALUH,
OINPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM U1 Pa3BUTHUS YMEHUM HPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BUTHE UHTEpeca K cepam npodeccuoHaTbHOU AESITEIbHOCTH, CBSI3aHHOM C
bU3HUKOIA.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yrnyOnéHHBIH ypOBEHb
u3y4deHus: yueoHoro npeamera « Ousnka» Ha YPOBHE CpeIHET0 o0Iero oopazoBaHus
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BbIOMpaeTCcsl 00yYaroIIUMHUCA, TUIAHUPYIOLIIUMHU TPOJOJDKEHHE 00pa3oBaHUs IO
CHEIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIs.

Ha usyuenne ¢usuku (yriyOn€HHBIM YPOBEHb) Ha YPOBHE CPETHETO OOIIEro
obpazoBanus otBoauTcs 340 yacos: B 10 kmacce — 170 yacoB (5 yacoB B HEJIENI0), B
11 xmacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipennaraemeiii B mporpamMme mo (U3MKE TMepeueHb JabopaTOpHBIX U
OPAaKTHUECKUX paboOT SABISAETCS PEKOMEHAOBAHHBIM, YYHUTENIb JieJaeT BbIOOP
MPOBENCHUSI JTA0OPATOPHBIX pabdOT W OMNBITOB C YYETOM HMHAMBUAYAJIbHBIX
0COOCHHOCTEH 00yJaroNuXCsl.
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COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znes 1. Hayunblii MeTO] NO3HAHNSI IPUPOABI.

®uzuka — QpyHIaMeHTaIbHas HayKa o npupoje. HayuHblii MeTOA MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DOKCnepuMEHT U Teopusi B Mpoliecce Mno3HaHusi npuponbl. Halmionenue wu
IKCIIEPUMEHT B (DU3HKE.

CriocoObl  M3MepeHuss (PU3UYECKUX BEIWYMH (aHAJOroBble W LU(POBHIE
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHudt  (QU3MYECKUX  BeaMUMH  (aOcoytoTHasT U
OTHOCHUTEJIbHAS).

MopenupoBanue (GU3MYECKUX SIBICHUM U TPOILECCOB (MaTepuaibHas TOYKa,
a0COJIFOTHO TBEPAOE TEJO, UJIeANIbHAS KUAKOCTh, UACATbHBIN a3, TOUCUHBIN 3apsin).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Pons m mecto ¢usuku B (HOPMUPOBAHHH COBPEMEHHOW HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3MepeHne cuiibl TOKa U HAMPSHKEHUS B UEMHA NOCTOSHHOTO TOKA P TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ Hu(poBoi naboparopueit mo ¢uszuke. [Ipumepsl uzmMepeHus
(bU3UYECKUX BEIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCHTENBHOCTh MEXAHWYECKOTO JBUKCHHSI.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a1a4 MEXaHUKHU.

Panunyc-BekTop MarepuaqbHOW TOYKH, €Tr0 MPOEKIIMU Ha OCH CHUCTEMBbI
KoopauHat. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpemHsii CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHUE MaTepHaJIbHOM TOUYKHM, MX MPOEKIMH HAa OCH CHUCTEMbl KOOPJAMHAT.
Clio)keHue nepeMenIeHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUYKEHHE. 3aBUCHMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI U MYTH MaTepUATIbHON TOYKH OT BPEMEHHU M HX
rpaduky.

CBobOonHOe maaeHue. YCKOpeHHe CBOOOJHOrO MmaaeHus. J[BuxkeHue Tena,
OpOIIEHHOTO TMOJl YIVIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.
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Kpusonunennoe nrxenue. J[BuKeHne MaTEPUATIbHON TOUKH 10 OKPYKHOCTH.
YrimoBas u  JuHEWHas ~ cKopocTh. llepmog W dacrtota  oOpalieHws.
[{eHTpocTpeMuTenbHOE (HOPMAJIBHOE), KAacaTelbHOE (TaHM€HUMAIbHOE) M IIOJIHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHL: CHUAOMETP,
JBUKEHUE CHApPSIOB, LEMHbIE, IIECTEPEHYATHIE U PEMEHHBIE TIEpEIaul, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMbl OTCUETA, WIUTFOCTPALUsl KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKECHMSL.

CrnocoObl HcclieIOBaHUS BIKCHUH.

NnnrocTpanuus npeaenbHoro nepexo1a i M3MEpEeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue naBwkeHUs Tena, OpPOLIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE IIyTEM, TPACKTOPUI, CKOPOCTEN IBUKEHHS OJHOTO M TOTO K€ TeJa
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmuKym.

W3yueHne HEpaBHOMEPHOI'O JBMKEHUS C LIEJIBIO OINPEAEIICHUS MITHOBEHHOMN
CKOPOCTH.

N3mepenne ycKopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBUKEHUU 110
HAKJIOHHOU TUTOCKOCTH.

HccnepoBanve 3aBUCUMOCTH TYTH OT BPEMEHM NP PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenune yckopeHust CBOOOIHOTO MaieHusl (PEKOMEHJ0BAaHO UCIIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenue nBM>XeHHs Tea, OPOLIEHHOTO rOpru30HTaNbHO. [IpoBepka rumnoresbl
O MpsMOM MNPONOPLUUOHATBHOM 3aBUCMMOCTH MEXIY AAJbHOCTBIO TMONETa U
HAa4YaJIbHOM CKOPOCTBIO TEA.

N3yueHne JBHKEHHSA Tejla IO OKPYKHOCTH C IOCTOSSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnepoBanue 3aBUCUMOCTH MEpUOJIa 0OpalieHusi KOHUYECKOrO0 MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.
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IlepBbiii 3axkoH HproTrona. Muepumanbable cucteMbl oTcu€ra. [IpuHnmn
oTHocuTenbHOCTH [anmnes. HeunepuuaibHble cUCTEMBI OTcu€ra (ONpEAENICHHE,
IPUMEDBI).

Macca tena. Cua. [IpuHIUIT CynIepIIO3HIIMN CHJL.

Bropoii 3akoH HeroTOHA 17151 MaTepraaIbHON TOUYKHU.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHBAJICHTHOCTh TI'PAaBUTALIMOHHOM H
WHEPTHOU MACCBHI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO MaJIeHUsI OT BBICOTHI HaJ
MOBEPXHOCTBIO IJIAHETHI U OT Teorpaduueckoi MupoThl. [IBukeHre HeOECHBIX TEIl U
UX cyTHUKOB. 3akoHbl Kerepa. [lepBas kocmuyeckass CKOpOCTb.

Cunma ympyroctu. 3akoH ['yka. Bec tema. Bec Tenma, aBmkymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHsI CKOJIBKEHHS U CHJIa TPEHUS TTOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS NPU ABUKEHUU Tella B KUAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBUKEHUS Tell B MHEPLUMAIbHBIX M HEMHEPLMAIbHBIX CUCTEMax
OTCYETA.

[IpyuHLIMIT OTHOCUTEBLHOCTH.

Kayenne aByX OWIMHAPOB WM IIAPOB pPA3HOM MAacChl € OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHUE PABHOACHCTBYIONIEH MPUIOKEHHBIX K TEIIy CHJI C MIPOU3BEICHUEM
MacChbl T€JIa Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEII.

N3mepenune macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUH.

LeHTpOoOEKHBIC MEXaHNU3MBI.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenrie paBHOJAEHCTBYIOIIEH CHUJT TIPU JABUKEHUU OpycCKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka TUIIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU [JBUXKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.
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UccnegoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HUKAKOIIUMX B NPYXUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

N3yuyeHne NBMKEHUSI CHCTEMBI TEJ, CBSA3AHHBIX HUTBHIO, MEPEKUHYTOM Yepe3
JETKui OJIOK.

N3mepenne kodpduiineHTa TpeHUs MO BEJIMYMHE YIIIOBOTO KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue NBMKEHHST OpycKa MO HAKJIOHHOW IJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TPEHHUS.

N3ydenune nBUAKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. llocTymaTenbHOe M BpaIIaTEIbHOE JBHXKCHUE
TBEpHOro Tema. MOMEHT CHIIBI OTHOCHUTENBHO OCH BpameHus. llnedo cuibl
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Yci1oBus paBHOBECUS TBEPAOIO TEA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: KPOHIUTEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cI10BUSsL paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HUccnenoBanne yciioBUM paBHOBECUS TBEPAOrO TeEJd, HUMEIOLIETO OCh
BpAaIlCHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydenune ycTOMUUBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

Nmnynec MaTeprualibHOM TOYKH, CUCTEMBI MaT€pHUabHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

Nmmynbe cuitbl 1 ©I3BMEHEHHWE UMITYJIbCA Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MomeHT wuMIitysibca MaTepualibHOM TOYKW. [IpencraBiieHMe O COXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaGota cunsl Ha MajgoM W Ha KOHEYHOM IepemelieHuu. [ 'padpuyeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOILHOCTH CHUJIBI.

Kunetndeckass sHeprus martepuanbHOM TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.
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[ToreHunanbHple W HENOTEHLUMaNbHbIE CuJbl. [loTeHUManbHass >SHEprus.
[TorenuuanbHast sHeprus ynpyro nedopmupoBaHHONW mTpyxkHuHBL. [loTeHIMaNbHAs
DHEPIus Tena B OJHOPOJAHOM IpaBUTALMOHHOM noiie. [loTeHnmnanbHas sHeprus Tena
B TPAaBUTAIMOHHOM II0JIE OJHOPOJHOTO Inapa (BHYTpM M BHe miapa). Btopas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAs CKOPOCTb.

CBsi3p pabOTHI HEMOTEHIIUABHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW 3HEepruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymum [ WACANbHOM JKHIKOCTHM KakK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHE NPOLIECCHI: JBHKECHHUE PAKET,
BOJIOMET, KOMEP, MPYKUHHBIN MUCTOJIET, THPOCKOI, (GUTYPHOE KaTaHUE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruy Tena Mpu COBEPILIEHUN PabOTHI.

B3anmHble npeBpalieHuss KUHETUYECKOW W TMOTEHUHUAIBHOW SHEPruM MpHU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomuol, npaKmuKym.

N3mepenue umirynsca Tenna no TOpMO3HOMY ITyTH.

N3mepenne cuibl TATH, CKOPOCTH MOJIENH AJIEKTPOMOOWIISI U MOIIIHOCTH CHUJIBI
TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanne coXpaHeHHs] UMITYJIbCA ITPU YIPYTOM B3aUMOJEHCTBHM.

N3mepenre KNHETHYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHME W3MEHEHUS MOTCHIIMAIBHONW DHEPTUU TPYKUHBI ¢ PabOTOM CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CHIIBI TPEHUSI MPU JBWKEHUU Tejia MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znes 3. Mouieky/isipHasi pU3MKA U TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu.

OcCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIsipHO-KuHeTndeckoil Teopun (MKT), wux
onbITHOE o0ocHOBaHue. Juddysus. bpoyHoBckoe aBrKeHHe. XapaKkTep JBKCHUS U
B3aHMOJEHCTBUS YACTHULl BellecTBA. Moenu CTpoeHus ra3oB, )KUIKOCTEW U TBEPABIX
Tel U 00BSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE ITUX Mojeiei. Macca u pa3Mepsl
Mozekya (atomoB). KonnuectBo Bemectsa. [loctosinHas ABoraipo.
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TemnoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenus. lllkana
temneparyp Llenbcust.

Mopens uacanbHOTO ra3a B MOJEKYJSIPHO-KMHETUYECKOW TEOPUU: YaCTULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MeHueneeBa—Kiamneiipona. AOcor0THAs
temneparypa (mkana temmnepatyp KenbBuna). 3akoH [lansToHa. M3omponiecchl B
U7ealbHOM Ta3e C IIOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. [ 'padudeckoe
MPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy  JABICHHEM H  CPEIHEM  KUHETUYECKOW  DHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBUKEHUS MOJEKYJd HACAIbHOrO Ta3a (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBsi3b a0CONIOTHOM TeMIEPATypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CpPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTpPOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHS YaCTUL] BEILIECTBA.

Mojens OpOyHOBCKOTO JIBUKEHHUS.

Buneopoinuk ¢ 3anucero peaibHOoro OpOyHOBCKOTO JIBUKEHHUSL.

Huddysus xKUIKOCTEH.

Mogens onbita lITepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpUCTAUIMYECKUX PEUIETOK.

Habmtonenue u ncciaenoBaHue U30MpoIeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanne mpomecca YCTAHOBIEHUS TEIUIOBOTO  PaBHOBECUS  IIPHU
TEIJI000MEHE MEX Ty TOPSUYEH M XOJIOTHOM BOJIOM.

N3ydyeHne W30TEPMHUECKOro Tmporecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydenue n30X0pHOro nporecca.

N3yuenune nzobapHOro mnpoiiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (TJ]) cucrtema. 3amaHue BHENIHUX YCIOBUW IS
TEPMOJAMHAMUYECKON CHUCTEeMbl. BHelHne u BHyTpeHHHE mnapamerpsl. llapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEAHUE 3HAYCHHS BEIIMYMH, ONHUCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hawano tepmonuHamuku. CaMONpOU3BOJIbHAS — PelaKCalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.
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Mopgenp uIeabHOTO Ta3a B TEPMOJMHAMHKE — CUCTEMA YpPaBHCHUM:
ypaBHeHue MenaeneeBa—Kianepona u BBIpaXKEHUE I BHYTPEHHEH OJHEPTUHU.
VYcnoBus TPUMEHUMOCTH 3TOM MOJENN: HHU3Kasg KOHIEHTPALMs YacTHIL, BBICOKHE
TeMNepaTypbl. BelpaxkeHue s BHyTPEHHEH SHEPIMU OJHOATOMHOIO HJIEAIIBHOTO
rasa.

KBazucrarnueckre 1 HECTAaTUYECKHUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMOJAMHAMUKE. Brruncienune paboTel 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Teronepenaua  kak  cnoco®  M3MEHEHUs ~ BHYTPEHHEM  SHepruu
TEpPMOJMHAMHYECKOW  cucTeMbl  0e3  coBepuieHust  pabotel.  KonBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo temmnorel.  TemnoéMkocTe Tenma. YaenpHas W MOJISIpHAsS
TEIUIOEMKOCTH BeEIlleCTBA. YpaBHeHUE Maiiepa. YenpHas TeEIUIOTa CrOPaHUs
TormBa. Pacué€r KonuuecTBa TEIUIOTHI MpH  Temonepeaaude. llonarue 00
aanabaTHOM IpoIiecce.

IlepBbIii 3aKOH TepMOAMHAMUKH. BHyTpeHHsa 3Heprusd. KoimuecTBo TEmOTHI
1 paboTa Kak Mepbl I3MEHEHHSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMUYECKOU CUCTEMBI.

BTopoii 3aKOH TEPMOJIMHAMUKY ISl PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJIMHAMHUYECKOW CHUCTEMBI MPOXOIUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopo¥#i 3aKk0H TepMOAMHAMUKH JJIs1 HEPABHOBECHBIX MPOLECCOB: HEBO3MOMXKHO
nepeaarh TeIIoTy OT 0oJiee XOJIOAHOTO Tella K 0oyiee HarpeToMy 0e3 KOMITeHCAIUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[TpuHnme! nevctBus TeruioBbix MamuH. KIT/.

Maxkcumansnoe 3nauenue KITJI. Lukn Kapho.

DKOJOTMYECKUE ACHEKThl MCIIOJIb30BAHUSI TEIUIOBBIX ABUTraresieil. TerioBoe
3arpsi3HEHHE OKPYKAKOLIEH Cpe.Ibl.

TexHHuecKue yCTpPOWCTBA M TEXHOJOTMYECKHME TPOLECCHI: XOJIOAWIBHUK,
KOHJUIMOHEp, NMU3CNbHBIA M KapOOpaTOpHBIM JBUraTeiad, mapoBas TypOuHa,
MOJIyYEeHUE CBEPXHU3KUX TEMIlepaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOIOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HAacoca, YTHIM3AIUs OMOOPraHWYeCKOro TOIUIMBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenue Temneparypsl npu aanadaTuyeckoM pacIlIupeHUN.

Bo3znyiiHoe oruuso.

CpaBHEHHE yAENbHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanne aguabaTHOTO IIpoIiecca.

KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.
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Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, RPAKMUKYM.

N3mepenne yaenpbHON TEMIIOEMKOCTH.

UccnenoBanue mponecca OCTHIBAaHUS BEIIECTBA.

UccnenoBanue annabaTHOTO Ipolecca.

N3ydenne B3aMMOCBS3M JHEPTUM MEXKMOJEKYJISIPHOTO B3aWMMOJEUCTBUS U
TEMIEPATYPbl KUTICHUS AKUTKOCTEH.

Tema 3. Acpecammnwle cocmoanusn eeuwecmea. Dazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcauus. Mcnapenue u kunenue. Y ieabHas TeIioTa
napooOpa3oBaHusl.

HacellleHHBIE W HEHachIlleHHbIE napbl. KayecTBeHHass 3aBUCHMOCTh
IJIOTHOCTH U JIaBJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYypPbl, UX HE3ABUCUMOCTh OT
0o0b€Ma HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphl KUIMECHUS OT JABJICHUS B
KUJKOCTH.

BnaxxnocTh Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrainmuyeckue n amopdHbie Tena. AHU30TPONHMS CBOWMCTB
kpuctauioB. [lmaBneHne w Kpucrtamusauus. YJIelbHas TEIIOoTa IIJIABJICHUS.
CyOnumariusi.

Hedopmaru tBEpAOro Tena. Pactsokenne u cxartue. Casur. Monyns HOwnra.
[Ipenen ynpyrux nedopmariuii.

TeroBoe pacmMpeHHe KUAKOCTEH W TBEPABIX Tesl, 00bEMHOE U JIMHEHHOE
pacumpeHrie. AHFapMOHU3M TEIUIOBBIX KOJICOAHUN YacTHI] BEHIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX NMEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

IToBepxHocTHOE HaTsKeHHEe. KoddUIMEeHT MOBEPXHOCTHOTO HATSKECHMUS.
Kanunnsapusie gBneHus. [[aBiaeHHe MOJ MCKPUBIEHHON MOBEPXHOCTHIO KUJKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCcTporucTBa U TEXHOJIOTUYECKHUE MTPOIECCHI: KUIKUE KPUCTAILIBI,
COBPEMEHHBIE MaTECPUAIBI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnienue nmpu noHM>XKEHHOM TABJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSXKEHUS.

OnBITEI C MBUIBHBIMH TUIEHKAMH.

CmaunBaHue.

Kanumnsipasie siBieHus.

Moenn HEHbIOTOHOBCKOM JKUIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.
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Hccenenopanne HarpeBaHus U IUIABJIEHUSA KPUCTAININYECKOTO BEIIECTBA.

Buner nedopmariuii.

Hab6nronenue manpix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, PAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHHUSI JKUIKOCTEH.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIIEHHBIX TAPOB.

W3mepenne aOCONIOTHOM BIAXKHOCTU BO3AyXa M OIEHKAa MAaccChl IapoB B
IIOMEIIICHNH.

N3mepenne ko3 puirenTa HoBepXHOCTHOIO HATSKEHMUSL.

N3smepenne monyns FOnra.

UccnenoBanne 3aBUcHUMOCTH  JedopMaliid  pe3MHOBOro  oOpasua  oT
IPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaAMHKA.

Tema 1. dnekmpuueckoe noe.

OneKTpu3aums Ten U €€ NPOSIBICHUA. OJIEKTpUYeCcKHi 3apsia. [[Ba Buma
DNEKTPUYECKUX  3apAnoB. IIpOBONHMKH, IHAJIEKTPUKA U ITOJXYNPOBOJHUKH.
DneMeHTapHbIN MEKTPUUECKUH 3apsj. 3aKOH COXPAaHEHUs IEKTPUIECKOro 3apsiaa.

B3anmogeiicteue 3apsanoB. Toueunslie 3apsaasl. 3akoH KyoHa.

DnekTpudeckoe nose. Ero necTere Ha 3JIEKTPUUECKHAE 3apsSbl.

Hampsoxénnocts  anexktpuyeckoro  mnosisa.  I[IpoOueiii  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OHOPOAHOE AIEKTPUUECKOE TOJIE.

IToTeHIMANIBHOCTL  AIEKTPOCTATUYECKOrO0 IM0Js. Pa3HOCTH IOTEHLMAIOB M
HanpspbkeHue. [loteHnumaneHas dSHeprus 3apsga B JIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snekTpocTaTideckoro moss. CBA3bp HANPSHKEHHOCTU MOJIA U Pa3sHOCTH
NOTEHIMAIOB JJII  3JEKTPOCTATUYECKOro Toyis (KaKk OJHOPOAHOTO, TakK U
HEOHOPOTHOTO).

[IpuHIMI Cynepno3UIIMU AIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apspkeHHOU cdepol. [lome
PAaBHOMEPHO 3apsiKEHHOro Mo o00béMy mmapa. Ilose paBHOMEpPHO 3apsKEHHOM
OECKOHEYHOM TIUIOCKOCTH. KapTuHbl JMHUI HaNpsHKEHHOCTH HJTHX MOJEH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

IIpOBOAHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECUS 3aPsI0B.

JIMpAEeKTpUKHU B 3JEKTPOCTATHYECKOM noJie. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

KoHpeHcaTop. DneKkTpo€MKOCTh KOHAEHCATOpa. IEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOEe coennHeHUE KOHAEHCATOPOB. [locienoBarenbHOEe COEAMHEHNE
KOH/ICHCATOPOB.

OOII COO MAOY COLI Ne 18 15



DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

JIBr>KeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckre yCTPOWCTBA M TEXHOJIOTMYECKHME ITPOLIECCHL: AJIEKTPOCKOI,
AIEKTPOMETP, dJEKTpOCTaTHUecKash 3al[uTa, 3a3eMJICHHE DIIEKTPOIpPHUOOpPOB,
KOHJIeHCaTOphl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TOJIE€ IBYX 3apsiKEHHBIX IUIACTHH.

Mopgaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpoBOJHUKH B DIEKTPUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB ANEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAU IUIACTHH,
PaCCTOSIHUS MEXKTy HUMU U JUAJICKTPUUECKON MTPOHUILIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MOJIA 3apPSKEHHOTO KOHIEHCaTopa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaOnronenue npeBpaliieHusi SHEPTUU 3apsKEHHOTO KOHACHCATOpa B SHEPTHUIO
M3JIy4YECHUS CBETONOA.

N3yyeHnne npoTekaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacrnipenenenue pa3HOCTH ITOTEHIMAJIOB (HampsDKEeHMST ) pu
MIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

Hccnenosanue pazpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuyecKuii mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcioBUsL CYLIECTBOBaHUSI NOCTOSHHOTO 3JEKTPUYECKOTro Toka. McTouHukm
toka. Hampsokenune U u DJ1C &.

3akon OMa [ y4acTKa L.

DIJIEKTPUYECKOE COMPOTUBJIEHHE. 3aBUCUMOCTh COMPOTUBIICHUSI OJHOPOIHOTO
MMPOBOJIHMKA OT €ro UIMHbI M IUIOHIAAY [IONEPEYHOTO CEYEHUA. Y ACIbHOE
COIIPOTUBIICHUE BELIECTBA.

[TocnenoBarenpbHOE, MapaJJIEIbHOE, CMEIIAHHOE COEIWHEHHUE IPOBOJHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

PaboTa snexrpuyeckoro Toka. 3akoH [[xoyns—JIenia.

MOIIHOCTh 3JEKTPUYECKOTO TOKa. TerioBass MOIIHOCTb, BBIIEIAEMAas Ha
pe3ucTope.
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OJ1C 1 BHyTpEeHHEE CONMPOTUBJIEHNE UCTOYHUKA TOKA. 3aKoH OMa I MOJHOU
(3aMKHYTO#) dJeKTpUuecKod 1enu. MoIHOCT, HCTOYHHMKAa ToKa. KopoTkoe
3aMbIKaHHE.

KonzencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMYECKHE MPOLECCHL: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.

N3MepeHne cuiibl TOKa U HaIPSKEHUS.

Hccnenopanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS I PE3UCTOPA,
JIaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh CONPOTUBJICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHUS U MaTepuana.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHBIICHHSI IIPH MOCTOSTHHOM
HaIPSHKCHUM.

[Ipsamoe n3mepenne 3/1C. KopoTkoe 3aMbIKaHNE raJbBAHUYECKOTO JJIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0bl coelMHEeHHns UICTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXAY ITOJFOCAMU MCTOYHUKA TOKA OT
CHJIBI TOKA B LIEIN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnegoBaHue CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIIEHNS TPOBOIHUKOB.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA OT HANpPSOKEHUS UL JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npeeia u3MepeHus amnepmerpa (BoiabTMeTpa).

N3mepenne O3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanune 3aBucumoctd JDJ[C raapbBaHUYECKOrO 3JIEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU UCTOYHUKA TOKA OT
CWJIbI TOKA B LEMH.

HccnepoBanue 3aBUCMMOCTH MOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DOnekTpuyeckas  MNPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTh TBEPJBIX METAIOB. 3aBUCHUMOCTb CONPOTUBIEHUS METAIOB OT
TeMriiepaTypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TomympOBOIHUKH. CobcTBeHHas U npUMecHast IIPOBOJAMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.
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ONEKTPUYECKUM TOK B BJEKTPOJIUTAX. DJIEKTPOJIUTHUYECKAs JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OneKTpudeckuii TOK B razax. (CaMOCTOSITEIBHBIM M HECAMOCTOSATEIIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckre yCTpOMCTBA W NPAKTHUYECKOE NPHUMEHEHHE: Ta3opa3psaHble
JaMIlbl, 3JIEKTPOHHO-Iy4YeBas TpyOKa, MOJyIPOBOAHUKOBBIE NPUOOPBL: IHOJ,
TPaH3UCTOP, (HOTOAMO, CBETOAMOM, TalbBaHWKA, paMHUPOBAHUE MEAH, BBHIILJIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCHUMOCTh COIPOTHUBIICHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHsbI anekTponn3a Papanes.

NckpoBoil pa3psa U IpOBOJIUMOCTb BO3yXa.

CpaBHeHHE MPOBOAUMOCTH METAILIOB U MOJIYTIPOBOJHUKOB.

OaHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HaOnronenue aiexTposiusa.

N3MmepeHue 3apsaa OTHOBAJIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTM  CONPOTHUBIICHHS  TEPMOPE3UCTOpA  OT
TeMIepaTyphbl.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AUOA.

DuU3HYeCKUil MPAKTUKYM.

Crioco6b1 u3MepeHus: PU3NUECKUX BEJIMYHUH C UCTIOJIh30BAHUEM aHAJIOTOBBIX H
U(POBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOIOTHBIE Y OTHOCHUTEJIBHBIE MOTPEITHOCTH M3MEPEHUN (PU3HYECKUX BEITUYHUH.
O1neHKa rpaHull MOTPEUTHOCTEM.

IIpoBeneHne  KOCBEHHBIX  HU3MEPEHUW,  MCCIEIOBAaHUW  3aBUCUMOCTEMN
bu3MYeCKuX BEJIMYMH, MPOBEpKa NPEIJIOKEHHBIX TUIOTE3 (BBIOOp U3 pador,
ONMMCAHHBIX B TEMAaTUYECKUX pa3ziesiaXx «YUEeHHUECKHI SKCIEPUMEHT, J1a00paTOpHbIE
paboThl, MPAKTUKYMY).

MexknpeaMeTHbIe CBA3H.

Nzyuenune xypca ¢pusmku yriayoiaéaHoro ypoBas B 10 kiacce oCcyIiecTBIseTCs
C Y4€TOM COJIEpKATEIbHBIX MEXIPEAMETHBIX CBA3€d C KypcamMu MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnoie noHaAmMuUA, CA3AHHLIE C U3YUEHUEM MEMO008 HAYYHOZ20
NnO3HAHUA: SIBIICHWE, HAy4YHBIM (akT, rumnore3a, (u3myeckas BeTWUYMHA, 3aKOH,
Teopusi, HAOIOJIEHWEe, OJKCIEPUMEHT, MOJCIUPOBAHNE, MOJACIb, W3MEPECHHE,
MOTPENTHOCTUA U3MEPECHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast J1adopaTopusl.
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Mamemamuka: pelieHue CHUCTeMbl ypaBHeHHH. JluneiliHas QyHKIus,
napabona, runep6ona, ux rpaduku u cBoiicTBa. TpuroHomerpuueckue (yHKIUU:
CHUHYC, KOCHHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BeKTopsl 1 MX IPOEKLNUK Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Bbuonozua: vMexannueckoe ABMKEHUE B KUBOW Impupoae, 1udpdysus, ocMoc,
TEIJIOOOMEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHUE OKPYKAIOLIEH Cpelbl,
yTUIU3alKsg OHOOPraHMYEeCKOro TOIIMBA JJs  BBIPAOOTKH  «TEMJIOBOW» U
AJIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KAWUISPHBIE SBJICHUS B NPUPOE,
JIIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIIpPHAs Macca, IMOJIy4YeHHE HAaHOMATEpPHAJIOB, TEIUIOBBIE CBOWCTBA
TBEPABIX TEJ, XKUAKOCTEH W ra3oB, >KMJIKHE KPUCTAJUIbI, 3JIEKTPUUYECKUE CBOWCTBA
METaJUIOB,  JJIEKTPOJIMTHYECKAs]  JUCCOLMAIMs,  TalbBaHUKA,  DJIEKTPOHHAs
MUKPOCKOIIHSI.

TI'eozpaghus: B1axxHOCTH BO3yXa, BETPBL, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHHWE [BWKEHUI C HCIOJb30BAHUEM MEXaHHM3MOB,
Y4ET CYyXOro U XKHUIKOTO TPEHUS B TEXHHUKE, CTATUUECKNE KOHCTPYKLINHU (KPOHIITEIH,
peméryaTble KOHCTPYKIMM), HCIOJIb30BAaHUE 3aKOHOB COXPAHEHHS MEXAHUKH B
TE€XHHUKE (TUPOCKOI, BOJOMET U APYTHUE), IBUTaTeNIb BHYTPEHHErO CrOpPaHUsl, TapoBas
TypOuHa, OBITOBOM  XOJOJWUJBHUK, KOHIUUMOHEpP, TEXHOJOTUU MOJYYEHUs
COBPEMEHHBIX MaTEpHAJIOB, B TOM YHCIE HAHOMATEpUAJIOB, M HAHOTEXHOJOTHH,
AIIEKTpOCTATUYECKasi 3allMTa, 3a3eMJICHHUE JJIEKTPONpHOOpOB, TrazopaspsIHbIC
JaMIbl, MOJIYTPOBOJHUKOBBIE TPUOOPHI, FaJIbBAHUKA.

11 KUIACC

Pa3znen 4. JaekTpoguHaMuKa.

Tema 4. Maznummnoe none.

B3auMopeiicTBrEe MOCTOSSHHBIX MATHUTOB W MPOBOJAHUKOB ¢ TOKOM. MarHuTHOE
noje. BekTtop MarHUTHOM WMHAYKUUU. [IpUHIMIT Cyleprno3suiny MarHWTHBIX ITOJIEH.
JInHMY MarHUTHOW MHAYKLIHH.

MaruutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKUA H
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amniepa, e€ HanpaBJIEHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBlieHHE U MOAYJIb. JIBUKEHHE 3apSKEHHOW YaCTHUIIbI B
OJTHOPOJHOM MarHuTHoM nosie. PaGora cuibl JlopeHiia.

MaruauTtHoe noJie B BeecTBe. DeppoMarHeTuky, rnapa- U IMaMarHeTUKH.

TexHuueckne yCTPOHMCTBA M TEXHOJOTMYECKUE TMPOILECCHl: NPUMEHEHHUE
MMOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JEKTPOJABUTATEIIb

Sxo0u, yCKOpHUTENU 3JIeMEHTaPHBIX YaCTHII.
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Jlemoncmpayuu.

Kaptyna  jgMHMM  MHAYKIMM ~ MarHUTHOTO  TIOJISI  IIOJIOCOBOIO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTtuHa nuHU MarHUTHOW MHIYKIUU TOJISI JNIMHHOTO MPSIMOTO MPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmkeHus myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIIMD JEUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanre MarHUTHOTO OISl TOCTOSTHHBIX MarHUTOB.

UccnenoBanue cBOMCTB heppOMarHETHKOB.

UccnenoBanue nercTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuiibl Amriepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

OrnpeneneHne MAarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHHEe BNEKTPOMAarHUTHOW MWHAYyKIMHM. [lOTOK BEkTOpa MarHUTHOMN
naaykuun. OJIC wuHAYKOMM. 3aKOH »HIEKTpoMarHuTHOW wuHAykiuu Dapazges.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MOPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHMUTHOM
ToJe.

IIpaBuno Jlenna.

NunyktuBHocTh. Karymika WHIYKTMBHOCTH B IIEMHM TOCTOSTHHOTO TOKA.
SArnenne camonnaykuuu. IJ1C caMOUHIYKIUN.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuuecKkre yCTpPOMCTBA M TEXHOJIOTMYECKHWE TPOILECChl: HMHAYKIIMOHHAS
1e4Yb, COJICHOUI, 3allluTa OT DJICKTPU3ALMUMU TEJ MPU JBHXKEHUH B MAarHUTHOM I0JI€
3eMuIH.

Jemoncmpayuu.

HaOmronenue siBieHUsI 3JIEKTPOMarHUTHOM MHAYKIIUH.

Uccnenoanne 3aBucumoctn OJC HMHAYKUMH OT CKOPOCTH W3MEHEHMS
MarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B alFOMUHUEBOH (METHOM) TpyoOe.

SIBneHne CaMOMHAYKIUU.
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Uccnenoanue 3aBucumoctd OJIC caMOMHAYKIMU OT CKOPOCTH W3MEHEHHS
CWJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

OnpeneneHre NHAYKIUU BUXPEBOTO MarHUTHOTO TTOJIS.

HccnenoBanue sIBICHUS CAMOMHIYKIIHH.

CO6opka Mo/IeTH 3JIEKTPOMAarHUTHOTO TeHEPaTopa.

Pa3gea 5. Koyie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoOOIHEIE KOIeOaHuS.

I'apmonunueckue kosebanus. KuHeMarnueckoe W JUHAMHYECKOE OIMCAHUE.
DHepreTuuecKoe OINUCAHHUE (3aKOH COXPAaHEHUS MEXaHMYECKOW 3Hepruu). BriBon
JUHAMHYECKOTO OIMCAHUS TapMOHUYECKUX KOJIEOaHUM W3 UX HHEPreTHUECKOTo U
KMHEMaTU4ECKOTO ONHUCAHMUSL.

Amvmumutyna u ¢aza koneOanuil. CBsA3b aMIUIUTYAbl KOJEOAHH HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTU U YCKOPEHUSI.

Ilepuon u uactora konebanuid. llepumom ManbiX CBOOOIHBIX KOJIeOAHMIA
MaTeMaTHYecKoro MasTHUKa. llepuon CcBOOOAHBIX KOJEOAHMH MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3atyxawmux kosieOaHusix. BolHyXneHHbIEe KoJieOaHus. Pe3oHaHC.
PesonancHass kpuBas. BrusHue 3aTyxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIE0AHUS.

TexHHuecKre yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHl: METPOHOM, YaCHI,
KayeJsu, My3bIKaJIbHble HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHXKEHHUSL.

Habuntoienne He3aBUCHUMOCTH NEPUOJa MajblX KOJeOaHUW Tpy3a Ha HUTU OT
aAMIUTUTY bI.

HccnepoBanue 3aTyXarommx KojJeOaHUl M 3aBUCUMOCTH MEepUoaa CBOOOAHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

UccnepoBanne konebaHMi TIpy3a HA MACCHUBHOM MpYXKUHE C IEJIbIO
(dbopMUpOBaHU MTPEICTABICHHUMN 00 HICaIbHON MOJENN MPYKUHHOTO MassTHUKA.

3aKOH COXpaHEHUs SHEPTUH NMPHU KoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnepoBanue BRIHYXACHHBIX KOJIEOaHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

W3mepenne mnepuoaa CBOOOJIHBIX KOJEOAHWH HUTSHOTO U MPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB ABM)KEHUS TeNa B X0/I€ KOJIeOaHUM Ha yIIPYroMm IO/BECE.
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N3yueHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPY>KUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/AbI 3aTYXAIONINX KOJIEOaHUI.

HccnepoBanue BRIHYXACHHBIX KOJIEOaHUIA.

Tema 2. Inekmpomaznummnsle Koedbanus.

Konebarenbupiii  koHTYyp. CBOOOIHBIE SJICKTPOMATHUTHBIE KOJICOAHHS B
uJeasbHOM KosebaTenbHOM KoHType. @opmyna ToMcoHa. CBsi3b aMIUIUTYIbI 3apsiia
KOHJIEHCATOpa C aMIUIUTY/I0M CHIIBI TOKa B KOJIeOATETbHOM KOHTYpE.

3aKOH COXpaHEHHMs PHEPTUH B UICAIBHOM KOJe0aTeIbHOM KOHTYpE.

3aTtyxaronme AIEKTPOMArHUTHBIE Kos1eOaHuUs. BriHyX1€eHHbBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

IlepemenHbpII TOK. MOIIHOCTE NEPEMEHHOrO TOKA. AMIUIUTYOHOE U
NEHCTBYIOIIEE 3HAYEHHE CUJIbl TOKAa M HANpsOKEHUs MpU  pasnuyHou (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CunyconmanbHbId TMEPEMEHHBIM TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllka
WHIYKTUBHOCTA B ILENU CUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanbubiii  Tpancopmarop. IlpomsBoacTBo, mnepenaya u  notpebieHue
IIEKTPUYECKOU SHEPTHH.

OKOJIOTUYECKUE PHUCKHA IIPU IPOM3BOJACTBE JJIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHuuecKkne YCTPOWCTBA U TEXHOJOTMYECKUE ITPOLECCHI: JIJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Hemoncmpauuu.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh 4acTOThl CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTU U €EMKOCTH
KOHTYpa.

OcmiorpaMMbl 3JIEKTPOMarHUTHBIX KOJI€OaHUH.

['eneparop He3aTyXarOIUX IEKTPOMArHUTHBIX KOJIEOAHUI.

Mogenb 3JIEKTpOMarHuTHOTO TEHEPaTopa.

BbiHyX/1€HHbIE CUHYCOUIaIbHBIE KOJIEOaHUsI.

Pe3ucrtop, KaTylmka MHAYKTUBHOCTH W KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc 1npum mocienoBaTENIbBHOM  COEOWHEHHHM  PE3UCTOpPA, KATYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpolcTBO M IPUHITUT ICUCTBUS TpaHcpopMmaTopa.

Mopeinb TMHUY 3JIEKTPOIEPENAUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.
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HccnenoBaHue MEPEMEHHOIO TOKa 4Yepe3 IOCIEAO0BATENIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTylIKy H PE3UCTOP.

Habmoienue 3meKTpoOMarHUTHOTO pe30HaHCa.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazZHUNIHbLE BOJIHBL.

MexaHudeckue BOJIHBI, YCIOBUSA MX pacrnpocTpaHeHus. llonmepeunsie u
IPOJOJIbHBIE BOJIHBL. Ilepmon, CKOpOCTh pacnpoCTpaHEHHUS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJH: OTpaKEeHHE, NpeIOMJICHUE, UHTepPEpeHlus u
nudpaxims.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JYYEHHs SJEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHMTHON BOJIHE.

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, MIPEIOMIICHUE, IOJIIpU3aLus,
UHTEpPEPEHLIUS U TUPpaKIus.

[IIkana »3MEKTPOMArHUTHBIX BOJIH. [IpyMeHEeHuEe 3JeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUACHUSA. Paguookanys.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIbl.

TexHuueckrue yCTpPOMCTBA W MNPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauolpuEéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3BYyKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OO6pazoBaHue 1 pacpOCTPAHEHUE MONEPEUHBIX U MPOI0JIbHBIX BOJH.

Kone6momieecs Teo Kak UICTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habuntoienue otpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKHI PE30OHAHC.

CBoiicTBa ynbpTpa3ByKa U €ro NpUMEHEHHUE.

HaGnrogenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, MPETOMIICHUE,
noJisipu3aiys, IMPpakuus, UHTEpPEpeHIIHs.

OGHapyxeHue nHPpaKpacHOro U yiabTPahrOIECTOBOTO U3ITYUEHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHune pacnpoCcTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.
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IIpssmMonHeiHOE pacpOCTPaHEHUE CBETa B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxkeHUil B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenominenue cBeta. 3aKOHBI IPEIOMIICHHUS CBeTa. AOCONIOTHBIN MOKa3aTeilb
npesnoMieHusi. OTHOCUTENbHBIM TOKa3aTeslb npesnomMiaeHus. [[0CTOSHCTBO 4acTOTHI
CBETA U COOTHOLICHUE JUIMH BOJIH IIPU NEPEXOJAE MOHOXPOMATUYECKOTO CBETA YEPE3
IPaHUILy pa3zena IBYyX ONTUYECKUX CPE/l.

Xoxa nydeit B mpusme. [ucnepcusi cBera. CrnokHbI cocTaB O€oro cCBera.
IIBer.

[TonHoe BHyTpeHHee oTpakeHHe. lIpenenbHbIi yrosl IMOMHOTO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniue u paccenBaroiiye TuH3bl. ToHKas TruH3a. DOKyCHOE paccTosIHUE
U ONTHYECKash CUJIa TOHKOM JIMH3bI. 3aBUCHUMOCTb (POKYCHOTO PAaCCTOSIHUS TOHKOMU
chepuvecKoil JIMH3bI OT €€ TEOMETPUH U OTHOCUTEILHOTO MTOKA3aTelIs PETOMIICHUS.

@opmyJia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jyda, IMPOLIEAIIETO JMH3Y IOJA ITPOU3BOJIBHBIM YTIJIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTtpoeHue wu300pakeHUNW TOUYKH U OTpe3ka NpsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTtuyeckue npudopsl. Pazpemaromas cnocodHocTh. ['n1a3 kak onruyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass omnrtuka. WuTepdepenius cBeta. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUS MAaKCUMYMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE
OT JABYX KOT€PEHTHBIX UCTOYHHUKOB. [Ipumepnl kilaccuuecKux UHTEPPEPEHIIMOHHBIX
CXEM.

Hudpakuus cseta. JudpaximonHas pemeérka. Y cioBue HaOIIOACHUS TJIaBHBIX
MaKCUMyMOB TpHU TMaJ€HUd MOHOXPOMATHYECKOTO CBeTa Ha JIU(PaKIIMOHHYIO
PELIETKY.

[Tonsipusanus ceera.

TexHuueckrue YCTPOWCTBA M TEXHOJIOTHMYECKUE TMPOLIECCHI: OYKH, JIyIIa,
nepuckon, QoToanmapar, MHKPOCKOM, MPOEKIMOHHBIN ammapar, MTPOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

HccnenoBanue mpenomMieHus CBETa.

Hab6nronenue noHOTro BHYTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanne xona CBETOBBIX MyYKOB YEPE3 INIOCKONAPAIUIENbHYIO TNIACTUHY
U TIPU3MY.
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HccnenoBanue cBOMCTB M300pakKeHU B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeHnmm cpera.

HabOmronenne iBeTOB TOHKUX TLUIEHOK.

Habmronenue nudpakiuu ceera.

Nzydenne nudpakimOHHON pEIIETKH.

Hab6nronenue nudpakiinoHHOTO CIIEKTpA.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzanuu cBera.

[IprMeHeHnE MONSPOUIOB JIJISI U3YUCHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

N3mepenune nokasarens npeoMICHUS CTEKIIA.

UccnenoBanne 3aBUCMMOCTH (POKYCHOTO pacCTOSHMS OT BemiectBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenue poKyCcHOTO pacCTOSHUS paCCEUBAIOIINX JIMH3.

[Tonydenne n300pakeHUsi B CUCTEME U3 IIOCKOTO 3€pKayia U JIMH3BI.

[Tonydenne n300pakeHUsi B CUCTEME U3 IBYX JIUH3.

KoHcTpyrpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIInn U MOJSIpU3aIuu CBETA.

N3yyenue nonsipuzanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3ydenune naTepdepeHInm JIa3epHOTO U3JIyYEHUS Ha JIBYX IIEISX.

Habmronenune nucnepcun.

Habmronenue u ucciaenoBanue TP pakIMOHHOTO CIIEKTpA.

N3mepenune 1MHbBI CBETOBOM BOJIHBI.

[Tonydenue crnekTpa M3IYy4YEHHUS CBETOAMOMAA TMPHU MOMOIIU AUGPAKIIMOHHOMN
PELIETKMU.

Pa3znes 6. OcHOBBI cIeUAJIBLHOM TEOPUH OTHOCHUTEIbHOCTH.

I'panuibl MPUMEHUMOCTH KJIACCUYECKON MexaHuKH. [locTynaTel cienuaibHON
TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM — uHTepBaid.  IIpeoOpazoBanus  Jlopenia.
VYcioBue npudrnHHOCTA. OTHOCUTENIBHOCTH OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU
Y COKpAILEHUE JIJTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3b MaccChl ¢ PHEPTUEH U UMITYJIbCOM PEIISITABUCTCKON YaCTHIIbI. DHEPTHUS
MTOKOS.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUYECKHE MPOLECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YACTHIL.

Y4eHn4eckuii SKCIIepUMEHT, JIA00paTOPHBIC PAOOTHI, MPAKTUKYM.
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Omnpenenenue UMMOyJibca MW JHEPTUM  PEIATHUBUCTCKUX  4YacTul (1O
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Pasznen 7. KanToBast pusuka.

Tema 1. Kopnyckyaapno-60an060ii oyaausm.

PaBHOBecHOE TermioBoe M3NyueHHEe (M3IIydeHHe aOCONIOTHO UYEPHOTO Tela).
3akoH cmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororpdext. Onbitel A. I'. CroneroBa. 3akoHbl (poTodddexra. YpaBHeHHE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBneHue cBera (B 4aCTHOCTH, JJaBJIEHUE CBETA Ha aOCOJIFOTHO MOTJIOMIAIOIITY IO
1 a0COJIIOTHO OTpaxarouryro noepxHocts). OnbiTel I1. H. Jlebenena.

BosHoBbIE cBoMcTBa yactull. Bomuel ne bpouns. /[nuna BosHbl ne bpoia u
pa3Mepbl 00JIacTH JIOKATU3AlMK ABUXKYIEHCs dacTulibl. KopmycKyisipHO-BOJTHOBOM
nyanusM. Jludpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka mzmepeHuil B MUKpoMupe. COOTHOIICHHS] HEONpeleaEHHOCTEH
['eitzendepra.

TexHuyeckre yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (PoToAATUMK, TYHHENbHBIA MHUKPOCKON, COJHEYHass Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®oT03(QdeKT HA YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeHEro GpoTodddekra.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHHS  IMOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanue dhoTopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA Yepe3 CBETOAUO/ OT HAIPSHKEHUS.

Tema 2. Duzuka amoma.

OnbITel MO HCCIENOBAHUIO CTpoeHUs aroMa. [lmaHerapHas mojenb aroma
Pezepdopna.

[Toctynatel bopa. U3nydyenue u noriouieHue GOTOHOB MPHU MEPEXOJIe aTOMA C
OJIHOT'O YPOBHSI SHEPTUHU Ha JIPYTOMH.

Buasl ciektpoB. CrieKTp ypOBHEHM 3HEPTUH aTOMA BOJIOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3TydeHue cBeta. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.
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Jlemoncmpayuu.

Monuens onsita Pesepdopna.

Habmonenue mmHeRvaThIX CIEKTPOB.

YCTpONCTBO U IEUCTBUE CYUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue NIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Hab6nronenue muHEYaToOro CrieKTpa.

UccnenoBanue crnekrpa pa3peKEHHOTO aTOMapHOrO BOJOPOAA U U3MEPEHUE
nocrosiHHoM Punbepra.

Tema 3. Qu3uka amomHoz20 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens siapa ['eiizenoepra—MBanenko. 3apsig snapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PannoaktuBHOCTh. Ajb(a-pacnag. DJIEKTPOHHBIM UM TMO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKOH paAMOAKTUBHOrO pacmnaga. PaauoakTHUBHBIE H30TONBI B MPUPOJE.
CBoMCTBa HOHM3HUPYIOUIETO W3JIyYeHHsS. BiMsHHE paguOakKTUBHOCTHM Ha >KHUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inyuenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sijipe. AnepHbie cuibl. Jlepext macchl sipa.

Snepubie peakiuu. Jlenenue u cunres saep. SAnepusie peakTopsl. [IpodieMbr
YIIPaBJISIEMOT0 TEPMOSAIEPHOTO CUHTE3a. DKOJIOTHUYECKHUE aCTIEKThl PA3BUTHS SIE€PHOM
SHEPIETHUKH.

MeTtoapl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

@OyHIaMEHTAIBHBIE  B3aUMOJCUCTBUS. bapuoHBI, ME30HBI W  JIENTOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TitooHHAas MOAENb aApPOHOB.

O®usuka 3a npeaenamu CrangaptHod moaenu. TEémHass Martepuss U TEMHas
SHEprusl.

EnuncTBO pmznueckoi KapTUHBI MUpA.

TexHUuecKkne yCTpOWCTBA U TEXHOJIOTMUYECKHE IMPOLECCHL: JO3UMETP, KaMmepa
Buiibcona, siAepHblil peakTop, TEPMOSIAEPHBIN peakTop, aToMHass 6oM0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

UccnenoBanne TpekoB 4acTuIl (TI0 TOTOBBIM GoTorpadusim).

UccnenoBanue paanoakTUBHOTO (POHA C UCTIOJIB30BAaHUEM JO3UMETPA.

N3ydenue norsomieHus: 6eTa-4yacTUIl aTFOMUHUEM.

Pa3zpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3HKH.

Otanbl pa3zBUTHSL acTpoHOMUH. [IpukiiamHOoe U MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHomuu. [IpuMeHMMOCTh 3aKOHOB GU3HKKA MJIi OOBSCHEHUS TPHUPOIBI
KOCMHUYECKHX 00BEKTOB.
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Metoapl  acTpoHOMHUYECKUX ucciaeAoBaHuil. COBpPEMEHHbIE ONTUYECKHUE
TEJIECKOMbI, PAJUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMUSL.

Bun 3Bénnoro Heba. Co3Be3nusi, SpKue 3BE3bI, IUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConHeuHas cuctema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHepruu CoJiHIa U 3BE3].

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKU. [[narpaMma «crneKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IMOCJEAOBATEIbHOCTU. 3aBHCUMOCTh «Macca —
CBETHMOCTBY» JIJI 3BE3] TJIABHOM MOCIIEI0OBATEIbHOCTH. BHyTpeHHEE CTpOEHUE 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOXKIECHUH MU 3Boironuu CoiHLa U 3BE3N.
DTanbl )KU3HU 3BE3I.

Muieunsiii Ilyte — nHama ['amaktuka. [lomoxenune u nBuxenue ConHia B
[Nanmaktuke. Tumnel ranakTuk. PaguoranmakTuku uM KBazapbl. UEpHBIE OBIPHI B sIpax
TaJIaKTHUK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon Xa006sa. Pazberanue raiakTuk.
Teopus bonpmoro B3psiBa. PenmukToBOE M3TydeHHE.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

Habnronenust 3BE3aHOT0 HeOa HEBOOPYKEHHBIM TIJ1a30M C KCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN TSI ONIPECICHUS TI0JIOKEHUSI HEOECHBIX O0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1Ms CEeBEepHOro MoJIylapus U IpKUe 3BE31bI.

HaGnronenuss B Ttenmeckon JlyHbI, TIaHET, TyMaHHOCTEM U  3BE3AHBIX
CKOIUICHUU.

DuU3HYeCKUN MPAKTUKYM.

CnocoObl u3MepeHust PU3NUEeCKUX BEIUYHMH C UCIIOIb30BaHUEM aHAJOTOBBIX U
U(POBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JIaTYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTEJIbHBIC TOTPEIIHOCTH M3MEpPEHUN (U3MYECKUX BEITUYMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHUM, WCCIECNOBAHUKA  3aBUCUMOCTEM
bu3MUEeCKUX BEJIMYMH, MPOBEpKa NPEIJIOKEHHbIX TUIOTe3 (BBIOOp U3 pador,
OMMCAHHBIX B TEMAaTUYECKUX pazliesiaX «YUEeHHUECKHI dKCIIEPUMEHT, JJa00paTOpHbIC
paboThI, MPAKTHKYM).

O0o0marouiee MOBTOPEHUE.

O06o01IeHre U cUcTeMaTU3alusl COJEpKaHMs pas3AesioB Kypca «MexaHuKay,
«MonexymnsipHast Gpu3NKa U TEPMOAMHAMUKA», «IJIEKTpoauHaMukay, «Komebanus u
BOJTHB», «OCHOBBI CHEIMAIBHONW TEOPUHU OTHOCUTEILHOCTHY, «KBaHTOBast (pu3nKay,
«INEeMEHTHI aCTPOHOMUU U aCTPODUIUKIY.
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Ponp ¢u3uku U acTpoHOMHUM B 3KOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M ATUYECKOU cdepax NesaTeTbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOW HAyYHOW KapTHUHE MHpPA, 3HAYECHHE OMNUCATEIIbHOM,
CHUCTEMATU3UPYIONIECH, OOBICHUTEILHON U MPOrHOCTUYECKON (PYyHKIMM (HU3NUECKOM
TEOpUH, POJIb GU3NUECKON Teopur B (HOPMUPOBAHUM MPEACTABICHUN O HU3HUECKON
KapTHHE MHUpPA, MECTO (PU3NYECKOM KApTHHBI MHpa B OOIIEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE.

MexnpeaMeTHbIe CBS3H.

N3yuenue xypca ¢puszuku yriay0iaéaHoro ypoBHs B 11 kiacce ocyniecTBiasieTcs
C Y4YETOM COJECPKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcamMud MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUU.

Meosicnpeomemnule nOHAMUA, CEA3AHHBIE C USYUEHUEM MEMO008 HAYYHO20
no3nanuA: SIBICHUE, HAy4yHbIH (QakT, rumnoresa, (pusnueckas BEIUYMHA, 3aKOH,
Teopusi, HaOJIIOJEHUE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENlb, HW3MEpPEHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: pelICHWE CHCTEMBl YPaBHEHUH. |pUTOHOMETPUYECKHE
(yHKLIHMH: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO. BEKTOpPBI M MX IPOEKIUU HAa OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB.
[TpousBogubie 3neMeHTapHbIX ¢GyHKIUE. [lpu3Haku noa00MS TPEyroOJIbHUKOB,
ompeiesieHHe IOIAaU TIOCKUX (GUryp u o0bEéMa Ted.

buonocua: »nektpuueckue SBICHHS B KUBOM MpuUpOJE, KoJieOaTelbHbIE
JNBWKEHUS B JKUBOM MpUPOJE, DSKOJOTMYECKHME PHUCKH IPU MPOU3BOJICTBE
JIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHUE  OKpPYXKarolled  Ccpensl,
yJIbTPa3BYyKOBasl JUArHOCTHKA B MEAUIIMHE, ONTUYECKUE SBJICHUS B )KUBOW IPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaJIN3.

T'eocpaghua: wmarHuTHBIE TIONKOCA 3€MJIM, 3QJI€KH MarHUTHBIX  pYa,
dboToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SIKOOU, TeHepaTop MEePEMEHHOTO TOKa, WHIYKIMOHHAs Ieyb,
JMHUAW DJIEKTPOIlepeay, AJIEKTPOABUTATENb, PANap, PAAUONPHUEMHUK, TEJIEBU30P,
anteHHa, TteiegoH, CBY-neub, yiIbTpa3ByKOBas JAWAarHOCTUKA B TEXHHUKE,
IPOEKLMOHHBIN ammapaT, BOJIOKOHHas ONTHKA, COJIHEYHas OaTapes, CIIyTHHUKOBBIC
NPUEMHUKH, JIEpHAsi SHEPreTUKA U HKOJIOTHYECKUE aCTIEKThI €€ pa3BUTHS.
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INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
OU3MKE HA YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHHS yueOHOT0 nipeMeTa « DU3HUKa TO0KHbI
OTpaxaTh TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIMXCSl  PYKOBOACTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{,  TO3UTHBHBIX  BHYTPEHHUX  YOEKIACHUH,  COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIEeCTBa, PACIIUPEHUE KUZHEHHOIO
ONBITA U OIBITA JAECATEIBHOCTH B IPOLECCE pealu3ald OCHOBHBIX HAIPaBICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOT0 BOCIIMTAHMS:

. c(hOpMUPOBAHHOCTh TPAXKIJAHCKOM TMO3UIMUM  OOyYaromlerocss Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

. NPUHATHE TPAJAUIMOHHBIX OOIIEYETIOBEYECKUX TYMAaHUCTUYECKHX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

. FOTOBHOCTh ~ BECTM  COBMECTHYKO  JAEATEIIBHOCTH B  HMHTEpecax
IpaKJaHCKOTO OOIIECTBA, Y4YacCTBOBAaTh B CaMOYIIPaBICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

. YMEHUE B3aUMOJECHUCTBOBATH C COUUAIBHBIMA HWHCTUTYTAMU B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAYCHUEM;

. TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOW IEATEIIBHOCTH.

NAaTPUOTHYECKOT0 BOCIIUTAHMSA:

. c(hOPMHUPOBAHHOCTh  POCCHUHCKOM  TpPa)KTaHCKOM  HMJICHTHYHOCTH,
MaTpUOTU3MA;

. LIEHHOCTHOE OTHOIIEHHWE K FOCYyAapCTBEHHBIM CHUMBOJIAM, TOCTUKEHUIM

POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

. c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

. CIIOCOOHOCTh ~ OLICHMBATh CHUTYallMl0 W TMPUHUMATh OCO3HAHHBIE
pelieHusi, OpUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B I€ATEIHOCTH YUYEHOTO;

. OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro.
3CTETHYECKOI0 BOCIIUTAHMSA:
. ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas JCTETHUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCIIMTAHMSA:
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. UHTEpEC K Pa3Iu4HbIM cdepaM MNpodecCHOHANBbHON AEATeTbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (U3MKONM M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOD Oyymieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIAHBI,

. TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHHUIO U CamMOOOpa30BaHUIO B
o0nactu (PU3HMKHU HA MPOTKEHUH BCEH KU3HU.

JIKOJIOTHYECKOIr0 BOCIIUTAHMSA:

. Cc(OPMHUPOBAHHOCTD IKOJIOTUYECKOHN KYJIbTYphl, 0CO3HAHHUE ITI00ATBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

. IUIAaHUPOBAHUE U OCYILECTBIICHUE JEHUCTBUN B OKpYKalolleh cpele Ha
OCHOBE 3HaHUS 1IeJIel yCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;
. pacuIMpeHue OIbITa JEATEIIbBHOCTH IKOJIOTHYECKOW HANpaBJICHHOCTU Ha

OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

LHEHHOCTH HAYYHOI'0 MO3HAHMA:

. c(OpMUPOBAHHOCTD MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (DU3NUECKON HAYKHU;

. OCO3HAHHWE LIEHHOCTU HAyYHOM JAESITENIbHOCTU, TOTOBHOCTh B MPOLECCE
U3y4YeHUs1 (PU3HKU OCYIIECTBIISATh MPOECKTHYIO U MCCIENOBATEIbCKYIO AESATEIBHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiicTBHS
Ba3oBble Jiornyeckue 1eicTBUA:

. CaMOCTOSITENNFHO ~ (POPMYJUPOBATh U  aKTyaJM3UpOBaTh MpodsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

. OTIPEIENIATh 1NN JCSITENIbHOCTH, 337aBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHOKCHHSI,

. BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pPaccMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

. pa3pabaThiBaTh IUTAH pEIIEHUS MPOOJeMbl ¢ y4E€TOM aHauu3a
UMEIOIINXCS MaTePUAIbHBIX M HEMAaTepUATbHBIX PECYPCOB;

. BHOCHUTb KOPPEKTHBBI B JCATCIBHOCTH, OIICHHBAaTh COOTBETCTBUE
PEe3yIBTATOB IICNISIM, OIIEHUBATH PUCKH ITOCIICICTBHI JICITCIILHOCTH;

. KOOPJIMHUPOBaTh U BBIMOJNHATH PabOTy B YCJIOBHUSX PEAIbHOTO,

BUPTYaJILHOTO U KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS,
. pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEHICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBble uccienoBaTebCcKue JAeiiCTBHSL:
. BJIJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATHSIMH U METOIaMHU
buznueckoil HayKu;
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. BIAJCTh  HaBBIKAMH  y4eOHO-UCCIENOBATEIBCKOW W MPOCKTHOU
NeATeTbHOCTH B 00JacTH  (PU3WKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB pEIICHUs 3a1ad (DU3UIECKOTO COACpP)KaHUSA,
MIPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNS;

. BJIQJICTh BUJAMU JICATEIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUHA, TMPEeOOpPa30OBaHUI0 W TMPUMEHCHHIO B PA3JMYHBIX yYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

. BBISBJISITh NTPUYMHHO-CJICJICTBEHHBIE CBSI3U M aKTyaJIM3MpOBaTh 3a/1ady,
BBIJIBUTATh TUTIOTE3Y €€ pelIeHUs, HaXOAUTh apTyMEHTHI ISl TOKa3aTeIhCTBA CBOUX
YTBEPXKIACHHA, 33]JaBaTh TTApaMETPhl M KPUTESPHUH PEIICHUS;

. aHANMM3UPOBATh IIOJIYYEHHBIC B XOJI€ PCUICHUS 3aJaddl Pe3yiIbTaThl,
KPUTUYECKHA OIICHUBATh WX JOCTOBEPHOCTH, IIPOTHO3WPOBATh M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

. CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHOMN
JEATEIIbHOCTH, B TOM UUCJIC PU U3YUYCHUH (PUBUKH;

. JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

. yMETh TMEPEHOCUTh 3HAHUA MO (U3UKE B MPAKTUUYECKYIO 00J1acTh
KU3HEAEATEIbHOCTH;

. yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

. BBIJIBUTaTh HOBBIC UJEH, MNpeajaraTb OPUTHHAIBHBIC TMOIXOIbI U
pelieHus;

. CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUSI.

Pabora ¢ nndopmanueii:

. BJIAJICTh HaBBIKAMU TMOTY4YeHUSI HHPOpMAIUU (HU3UUECKOTO COACPIKAHUS

U3 HWCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBISATH ITOMCK, aHAaJU3,
CUCTEMATHU3AIMI0 W WHTEPNpETalui0 WHPOPMAIMKM Pa3IMYHBIX BHIAOB U (hopm
MPEICTABIICHNUS,

. OIICHUBATh JOCTOBEPHOCTHh MH(POPMAIIUH;

. UCITOJIB30BaTh CpeACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAITHOHHBIX
TEXHOJIOTMA B PEIICHWW KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OpPTaHWU3AIlMOHHBIX
3a/1a4 ¢ coOM0/IeHeM TpeOOBaHUN APTOHOMUKH, TEXHUKH O0€30MaCHOCTH, TUTHUECHBI,
pecypcocOepexeHus, MPaBOBBIX M OJTHUYECKHX HOPM, HOPM HH(POPMAIMOHHOM
0e3011aCHOCTH;

. co37aBaTh TEKCThl (PU3UYECKOTO COAEPkKaHUS B pa3IUUHbIX (hopmaTax c
y4€TOM Ha3HA4YCHHMsSI WH(POPMAIIMKM W IIEJICBOM ayJIWTOPHH, BBIOMpas ONTHMAIbHYIO
dbopMy TIpeCTaBICHUS I BU3yaTU3aIUH.

KoMMmyHHKaTHBHBbIE YHHBEpPCAJbHbIE YUeOHbIE NeiCTBUS:

. OCYIIECTBJIATh OOIIEHHEe Ha ypokax (U3UKA M BO BHE-YPOUHOUH
NEesATEIbHOCTH;
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U pacio3dHaBaTtb MNPCAIIOCHIIKA KOH(bJ'H/IKTHBIX CI/ITyaHI/Iﬁ Hn CMATr4aTbhb

KOH(JIUKTBI;

. pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

. MOHMMAaTh M  HUCIOJIb30BaTh  IMPEUMYIIECTBA  KOMAaHJIHOH W
WHIUBUy aIbHON PaOOTHI;

. BBEIOMPATHh TEMATUKY W METOJBI COBMECTHBIX JEHCTBUN C YIETOM OOITUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0ro YjicHa KOJUICKTHBA,;

. NPUHUMATh IIeJIM COBMECTHOH JI€ATEILHOCTH, OPraHW30BbIBATH U

KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTH)KEHHIO: COCTaBJIATHh IUJIaH JIEWCTBUM,
pacnpeneniaTh poJid ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pe3yJbTaTh
COBMECTHOM padoThI;

. OIICHMBATh Kaue€CTBO CBOETO BKJIAJla U KaXJOr0 Y4YaCTHHUKA KOMaHJbI B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

. mpemiaraTh HOBBIE IPOEKTHI, OIICHWBATh HJCH C TIO3WIIUH HOBU3HBI,
OPUTHHATBHOCTH, TIPAKTUICCKON 3HAUUMOCTH;

. OCYIIECTBJIATh TMO3UTUBHOE CTPATETMUECKOE IMOBEICHHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIE YHHBepPCcaJIbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:

. CaMOCTOSITENIFHO ~ OCYIIECTBIIATh TMO3HABATEIBHYIO JACSITEIbHOCTh B
o0nacT (PU3MKK U aCTPOHOMUHU, BBIABISITH MPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3a]1aUM;

. CaMOCTOATENILHO  COCTAaBJSITh  ITUIAH  PEIICHUS  Pacuy€THBIX U
KaueCTBCHHBIX 3aJlady, IIJIaH BBITIOJIHCHUS TIPAKTHYCCKONM paboThl ¢  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

. JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

. paclupsTh paMKd yY4yeOHOro TpeJAMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUM;

. JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHUpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

. OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

. CrIocOOCTBOBaTh (DOPMHUPOBAHUIO M MPOSIBICHUIO IPYIUIIMU B 00JIaCTH

(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SJMOIMOHAJIbHBIN HHTEJJIEKT:
. JlaBaThb OLIEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTHUBBI B
NEATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;
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. BJIQ/IeTh HABBIKAMHU T[IO3HABATENBHOM pEQIEKCHUH KaKk OCO3HaHUs
COBEpIIAEMBbIX JCUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HUX pPE3yJbTaTOB U
OCHOBAHUII;

. UCIIOJIb30BaTh MpUEMBI pediekcuu s OLEHKM CUTyalluM, BbIOOpa
BEPHOI'O PEILICHUS;

. YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHHUIO;

. OPUHUMATh MOTUBBI U apTyMEHTBI JPYIUX IpU aHAJIU3€ PEe3yIbTaTOB
NESTEIIbHOCTH;

. IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

. NPUHUMATh MOTHBBI U apTYMEHTBHI JPYTHX MPU aHAIU3€ Pe3yiIbTaToOB
JeSITEIbHOCTH;

. npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B npouecce nocTuykeHus: IMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS IPOTPAMMBI 110
bu3uke I8 YpOBHS CcpeaHero oOmiero  oOpasoBaHuss Yy  OOydarommxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJICKT, MIPEATOIIAT AFOTITHIA
c(hOpMHUPOBAHHOCT:
. CaMOCO3HaHMS,  BKIIOYAIOIIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOLIMOHAJIIBHOE  COCTOSIHME, BHUJAETb HAINpaBICHUS Pa3BUTHS  COOCTBEHHOMU
AMOILIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B CE0€;

. caMOperyJIMpoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUe
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIOCOOHOCTh aJaNTHPOBATHCS K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEN MOTHMBALMH, BKJIIOYAIOIIEW CTPEMJIEHUE K JIOCTUKEHUIO
eI U ycHexy, ONTUMHU3M, WHHUIMATHUBHOCTb, YMEHHE JI€MCTBOBATb, UCXOIs U3
CBOHMX BO3MOKHOCTEIH;

. SMMATHM, BKJIIOYAIOLIEH CHOCOOHOCTh TOHMMATh 3MOILMOHAIBHOE
COCTOSIHME APYTUX, YUYUTHIBATH €r0 MPH OCYILIECTBIECHUU OOILEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

. COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CHOCOOHOCTh BBICTPAMBATh
OTHOUIEHUS! C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISITH MHTEPEC MU pa3peliarhb
KOH(DIUKTHI.

IMTPEMETHBIE PE3VJIBTATBI

K xoniy obyuenust B 10 knacce npeaMeTHbIe pe3yibTaThl HA yTITyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMECHUIA:

. NOHUMAaTh pOJIb (PU3UKK B DKOHOMHYECKOW, TEXHOJIOIMYECKOM,
HKOJIOTUYECKOM, COLMABHON U ATUYECKOU cdepax NesTeTbHOCTH YelOoBEKa, POJib U
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MEeCTO (PU3MKM B COBPEMEHHON Hay4yHOW KapTHHE MHpA, 3HAYCHHE OMUCATENbHOM,
CHUCTEMAaTHU3HUPYIOIIeH, OOBICHUTENBHON U MPOrHOCTHYECKON (QyHKUIUN (pr3ruecKkoi
TEOPUU — MEXAHUKHU, MOJICKYJSIPHON (PU3UKU U TEPMOJUHAMUKH, POJIb (PU3UIECKON
TE€OpuU B GOPMUPOBAHNH NPEACTABICHUN O (PU3NUECKON KapTUHE MUPA;

. pas3nuyaTh yCIOBUS TNPUMEHUMOCTH MOJENEH (U3NYECKUX Tel U
IPOLIECCOB (SIBJIEHUI): MHEpLUAJIbHAsA CUCTEMAa OTCYETA, A0COMIOTHO TBEPIOE TEJO,
MaTepuaibHas TOYKAa, pPABHOYCKOPEHHOE JIBI)KEHHE, CBOOOJHOE TaJCHHE,
abcooTHO ympyras aedopmariusi, aOCOMIOTHO yHpyroe U abCONIOTHO HEYIPYroe
CTOJIKHOBEHMs, MOJENIU Tra3a, >KUIKOCTH M TBEPAOro (KpUCTAIIMYECKOIO) Tea,
UJCAJIbHBIN I'a3, TOUCYHBIN 3apsl, OTHOPOJHOE JIEKTPUUECKOE MOJIE;

. paznuyarh ycloBUs (FpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TIOHMMaTb BceOOHM xapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHKS YACTHBIX 3AKOHOB;

. aHAJIM3UPOBaTh U OOBICHATH MEXaHMUYECKHE IPOLECChl M SIBICHUS,
UCIIOJIb3ysl OCHOBHBIE IIOJIOKEHUSI M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBHKEHUS, (POPMYJIbl KHHEMAaTUKH PaBHOYCKOPEHHOIO JIBHXKECHHS,
npeoOpa3zoBanusa ['amuies 17 CKOpPOCTHM U MepeMelleHus, 3akoHbl HbroToHa,
IIPUHLIAII OTHOCUTENBHOCTH ['anwmies, 3aKOH BCEMHUPHOIO TATNOTEHUs, 3aKOHBI
COXPAHEHUS UMITYJIbCA U MEXaHUYECKON SHEPTHH, CBSI3b paOOThI CUJIbI C U3MEHEHHUEM
MEXaHUYECKON DHEpPruu, YCIOBUS paBHOBECHUS TBEPIOTO Tena), MHpPU ITOM
UCIIOJB30BaTh MATEMATHYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh  YCIIOBHS
OPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: IpeoOpazoBanHuil ['anuies, BTOporo u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUSA MMIIYJIbCA U MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOIO TATOTECHHUS;

. aHANM3UpPOBaTh W OOBSACHATH TEIUIOBBIE TMPOLIECCHl M SIBJICHUA,
UCIONIb3ysl OCHOBHbIE MojokeHus MKT U 3aKkoHbl MOJIEKYJSIpHOM (U3HKK U
TEPMOJMHAMMKHN (CBA3b [JABJIECHUS MJCAJIBHOTO ra3a CO CpeAHEHd KHUHETHYECKOU
DHEPIrUeH TEIJIOBOTIO IBMKEHUS U KOHLIEHTPALIMEN €ro MOJIEKYJI, CBA3b TEMIIEPATYPBI
BEILIECTBA CO CPENHEN KMHETMYECKOM SHEPrUEN TEIJIOBOTO JIBH)KEHHUS €r0 YacTHIl,
CBS3b JIABJICHUS UJICAIBHOTO T'a3a C KOHLEHTPALMEN MOJIEKYJ U €r0 TEMIIEPATYPO,
ypaBHeHHe MenaeneeBa—Kianeiipona, nepBbld 3aKOH TEPMOJIWHAMHUKH, 3aKOH
COXpPaHEHUs DHHEPrMH B TEIUIOBBIX IpoIeccax), HIpPU 3TOM HCIOJIb30BaTh
MAaTeMaTHYECKOE BBIPAKEHME 3aKOHOB, YKa3blBaTb YCIOBHS IPUMEHHUMOCTH
ypaBHeHUs1 MeHeneeBa—Knaneiipona;

. aHANM3UPOBaTh W OOBACHATH DJEKTPUYECKUE SBJICHUS, HCIOIb3YS
OCHOBHBIE IIOJIOXKEHUS W 3aKOHBl JJIEKTPOAUMHAMUKH (3aKOH COXpaHEHUs
AIIEKTPUYECKOro 3apsaa, 3akoH KylloHa, MOTEHIMAIbHOCTH AJIEKTPOCTATUYECKOTO
I10JIs1, IIPUHIUI CYTIEPIIO3ULIMN IJIEKTPUYECKUX TOJIEH, IPU 3TOM yKa3bIBasl YCIOBUSA
IPUMEHUMOCTH 3akoHa KylloHa, a TakKe NPAKTUYECKH Ba)KHbIE COOTHOILUEHUS:
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3akoHbl OMa U1 y4yacTKa LEeNH W JJI1 3aMKHYTOM 3JIEKTPUYECKOW IenH, 3aKOH
Jlxoyns—Jlenna, nmpaBmna Kupxroda, 3akonsr dapazes a1s 371€KTPOIn3a);

. ONHUCHIBaTh (U3MUYECKUE TPOLIECCHl U SBICHUS, UCIOIb3Ys BETUYMHBI:
nepeMeIieHre, CKOPOCTh, YCKOPEHHUE, UMITYJIbC Tela U CUCTEMbI TeJl, CUjla, MOMEHT
CWIbI, JaBJICHUE, MOTCHIMAIbHAS HHEPrUs, KUHETHYECKas DHEpPrusi, MexaHudecKas
3HEprus, paboTa CHIIbI, LEHTPOCTPEMHTEIBHOE YCKOPEHHE, CHIIA TSKECTH, CHIIA
YOPYTOCTH, CUJa TPEHUS, MOIIHOCTb, SHEPIHs B3aUMOJCHCTBUA Tena € 3eMIEH
BOMM3U €€ MOBEPXHOCTH, DHEPrus ympyrou nepopmanuu MNpyKUHBI, KOJIUYECTBO
TEIJIOTHI, a0COJIOTHAs TemIeparypa Teja, paboTa B TEpPMOJUHAMUKE, BHYTPEHHSS
SHEPrus UJIeaJTLHOTO OJIHOATOMHOTO rasza, paboTa HJIeajJbHOTO Tra3a, OTHOCUTEIbHAS
BJIAJKHOCTB Bo3ayxa, KIIJ[ naeanbHOro TEIIOBOrO ABUTATEINS; AIEKTPUUECKOE MOJIE,
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO OIS, HANPSXKEHHOCTD OISl TOYEYHOTO 3apsiaa WiIn
3apsHKEHHOTO IIapa B BaKyyME M B JAMDJIEKTPUKE, MOTEHIHAN 3JIEKTPOCTATHYECKOIO
II0JII, PA3HOCTh MOTEHLHMAJIOB, 3JEKTPOJABMIKYIIAs CWIA, CHJIA TOKA, HANpsLKEHHE,
MOIIIHOCTh TOKA, 3JIEKTpUYECKass EMKOCTh IJIOCKOTO KOHJIEHCATOPa, COMPOTHUBIICHUE
y4acTKa LIENH C MOCIEAOBATEIbHBIM M MapajuIeIbHBIM COEAMHEHUEM PE3HCTOPOB,
DHEPrUs JIEKTPUUECKOTO MOJIs1 KOHJAEHCATOPA;

. OOBSCHATH  OCOOEGHHOCTH  NPOTEKAaHUS  (PU3NYECKUX  SBICHUIL:
MEXaHUYECKOE JIBJKCHHME, TEIUIOBOE JBMKEHUE YACTHI[ BEIIECTBA, TEIJIOBOE
paBHOBecue, OpOYHOBCKOE JABWXEHHE, aU(PQy3usa, HUCHApEeHUE, KUIMECHUE U
KOHJIEHCAlMs, IUIABJICHHE M KpPUCTAJUIM3alus, HaANpaBICHHOCTb TEIUIONepeaauH,
AIIEKTPU3ALUS TEJ, SKBUITOTEHIIUAIBHOCTD IOBEPXHOCTHU 3aPS’KEHHOTO ITPOBOIHUKA,

. IPOBOANUTH HCCIIEAOBAHNUE 3aBUCUMOCTU OJHOM (PU3MUECKON BETMUYMHBI
OT JpPYrod C HCHOJIb30BAHUEM MPSAMBIX H3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCUPOBATh PE3YJbTAThl MMOJTYYEHHOM 3aBUCUMOCTH (PU3HUYECKUX
BEJIMYMH B BUJE Tpa@UKOB C YYETOM aOCONIOTHBIX MOTPEHIHOCTEH H3MEPEHHI,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM MCCIIEIOBAHUS;

. IPOBOAUTH KOCBEHHbIE H3MEPEHMs (U3MUECKUX BEIWYHH, TPU ITOM
BBIOMpPATh ONTUMAIbHBIA METOJ U3MEpPEHHUs, OLICHUBaTh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

. IPOBOJUTH  OMNBITHI O  TMPOBEPKE  MPEUIOKEHHOM  TMIOTE3bI:
IUIAHUPOBAaTh  JKCIIEPUMEHT,  CcOoOMpaTh  SKCIEPUMEHTAJIBHYI0  YCTaHOBKY,
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJ O CTaTyCE MPENI0KEHHON
TUIOTE3BI;

. coOnogaTh  mpaBuja  0€30MacHOro  TpyJa MOpuU  MPOBEACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro SKCIIEpUMEHTa, MpakTUKymMa M ydeOHO-
MCCJIEI0OBATENBCKON U MPOEKTHOM JAEATENBHOCTH C UCIOJIb30BAaHUEM U3MEPUTEIBHBIX
YCTPOKUCTB U J1a00paTOPHOTO 000PYAOBAHMUS;

OOII COO MAOY COLI Ne 18 36



. pelarb pacyE€THBIE 3aJa4d C SBHO 3aJJAHHOM W HESBHO 3aJaHHOU
bU3MYEeCKO MOJENbI0: HAa OCHOBAaHWU aHAJINW3a YCJIOBHS OOOCHOBBIBATH BBIOOD
duznyeckoil MonenH, oTBevarouiel TpeOOBaHUSAM 3alayd, MPUMEHATH (POPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJaThl (PU3MUECKUX TEOPUH IMPHU HCIOIH30BAHUU
MaTeMaTHYECKNX METOJOB PEIICHUS 3alad, MPOBOAUTH PACUYEThl HA OCHOBAaHUH
MMEIOIIUXCSl JIaHHBIX, aHAJU3UPOBATH PE3YyJbTaTbl U KOPPEKTUPOBATH METO/IbI
pelIeHus ¢ Y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB;

. pelaTh KadyecTBEHHbIC 3aJadyM, TpeOylolue NPUMEHEHHs 3HaHUN U3
Pa3HbIX pa3AesioB Kypca (GU3UKH, a TAK)KE MHTETpallui 3HAHUM U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IHKJA: BBICTPANBATH JIOTUYECKYIO LIETIOUKY PACCyKICHUH C
OMOpOI HA U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS,

. UCIIOJB30BaTh TEOPETUUYECKUE 3HAHUSI ISl OOBSCHEHHS] OCHOBHBIX
OPUHIIUIIOB  pa0OThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TE€XHOJIOTUYECKHUX MPOLIECCOB;

. MPUBOJUTh TPUMEPHI BKJIaJla POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIET0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

. aHaJIM3UPOBATh U OIICHUBATh MOCJEACTBUSA OBITOBOIA U
MPOU3BOJICTBEHHOM  JCSATENBHOCTH  YETOBEKa, CBS3aHHOW C  (DU3UYECKUMU
nporeccaM, C TO3ULHUM DKOJOTMYECKOM O€30MacHOCTU, TPEACTaBICHUNU O
pallMOHAJIbHOM  MPHUPOJOINOIL30BaHUU, a TakKe pPasyMHOM  HCIOJIb30BAHUU
JOCTH)KCHUW HAyKU W TEXHOJOTUM JUIsl JAJIBHEHILIErO Pa3BUTHS YEIOBEYECKOTO
00I11eCTBA;

. MPUMEHSTH Pa3IMYHbIE CIIOCOOBI pabOThl ¢ MHGOpMAaILHEH (PU3NIECKOTrO
COJIEp>KaHMS C MCIOJIb30BAHHEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH, TpH
ATOM HCIOJIb30BaTh COBPEMEHHBbIE HH(GOPMAIMOHHBIE TEXHOJOTMHU JJisi IOUCKa,
nepepadoTKi W TPEAbSBICHUS Y4YeOHOW M HAyYHO-TIOMYJSIpHOM uWHOOpMAaIH,
CTPYKTYPUPOBAHMSI W HMHTEPIIPETAIMU HH(POPMAIUU, TOTYUYEHHONW M3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJTydyaeMyr0 UH(POPMAIMIO U OIICHUBATH
e€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHaIN3a
MCTOYHUKA UH(POPMALINH;

. MPOSIBIIATH OpraHM3allMOHHbIE U T[O3HaBaTEIbHbIE  YMEHHS
CaMOCTOATENILHOTO TPHUOOPETCHHs] HOBBIX 3HAaHWUW B TPOIECCE BBITOJHEHUS
MPOEKTHBIX U YUeOHO-UCCEI0BATEILCKUX Pa0oT;

. paboTaTh B TpyIIEe C KMCIOJHEHUEM pPa3JIMUHBIX COIMATIBHBIX POJEH,
IJIAHUPOBATh PA0OTy TPYNMbl, PalUOHATIBHO pACHPENEHsaTh JeATEIbHOCTh B
HECTAH/IAPTHBIX CUTYyallUsX, aJCKBAaTHO OLICHMBATHh BKJIAJ KaXXJIOr0 U3 YYaCTHUKOB
TPYIIBI B pEeIIEHUE pacCMaTPpUBAEMON MPOOTIEMBI,
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. MPOSIBJISITh MOTHBAIMIO K Oyaymied mpod)eCCHOHATBHON AeSTEIhHOCTH
M0 CTIEHATBHOCTSAM (DH3UKO-TEXHUIECKOTO TPODUIIS.

K xoniy obyuenusi B 11 knacce npeaMeTHbIe pe3yJbTaThl HAa yTIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

. MOHUMATh POJIb (U3UKK B HSKOHOMHUYECKOW, TEXHOJOTHUECKOMH,
COLIMAJIbHOM M 3TUYECKOU cepax NesTeTbHOCTH YelIOBeKa, pOJib U MECTO (DU3HUKHU B
COBPEMEHHOW HAyYHOW KapTUHE MHUpPA, pOJb ACTPOHOMHUHU B IPAKTUYECKOU
JEATEIIbBHOCTH YEJIOBEKA U JAIbHEHIIEM HAyYHO-TEXHMYECKOM PA3BUTHH, 3HAUEHUE
OMUCATEIbHOM, CHUCTEeMAaTU3UPYIONMICH, OOBACHUTENBHONM M  MPOTHOCTUYECKOU
GyHKUMA  (U3HYECKOW TEOpUUM — DJIEKTPOJWHAMHKH, CIEUUAIBbHON Teopuu
OTHOCUTEJIBHOCTH, KBAHTOBON (DU3HKH, pOib PU3HUECKON Teopuu B (HOPMHUPOBAHUU
MPEACTAaBICHUNM O (PU3NUECKON KapTHHE MUpPA, MECTO (DPU3UUECKON KapTHUHBI MHUpa B
0011IeM psAJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE;

. pazivyath YCJIOBUS NPUMEHHUMOCTH MOJENeH (QU3NUECKUX Tel U
MPOIIECCOB (SIBJICHUI): OJTHOPOAHOE AJIEKTPUUECKOE U OJHOPOAHOE MAarHUTHOE TOJIS,
rapMOHUYECKUE KOJEOAHMs, MaTeMAaTUUECKU MAasTHHUK, HJICATbHBIN NPYXUHHBINA
MasTHUK, TapPMOHHYECKHE BOJIHBI, HJICAJbHBIN KoJIeOaTEIbHBIA KOHTYpP, TOHKas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO f/Ipa U KBAHTOBOW MOJIEJIN CBETA;

. paznuyarh ycloBUs (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TIOHMMaTh BCEOOIMI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

. aHAIM3UPOBATh U OOBSCHATH JCKTPOMArHUTHBIE TIPOIIECCHI U SIBJICHUS,
WCMOJIb3ysd OCHOBHBIC IMOJIOKECHHUS W 3aKOHBI JJIEKTPOJUHAMUKHA W CHEHHATbHOU
TEOPUU OTHOCHUTEIBHOCTH (3aKOH COXpAaHEHUs DJJIEKTPUUYECKOTO 3apsja, cuja
Awmnepa, cwia JlopeHna, 3aKOH 3JEKTPOMAarHMTHOM WHAYKUMH, mpaBwio JleHna,
cBs3b JJIC caMOMHAYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM 1€MW CO CKOPOCTHIO
W3MEHEHUS CWIbl TOKa, MOCTYJAaThl CHEHUAIBHON TEOPUU OTHOCUTEIBHOCTH
OWHIITEHA);

. aHAJM3UPOBaTh M OOBSACHITH KBAHTOBBIE TMPOIECCHl U SIBJICHUS,
UCIIOJIB3ySl  TOJIOKCHUSI KBAaHTOBOM  (u3uku (ypaBHeHWE OWHINTEHHA IS
dotordexra, mepBbIi M BTOpON MmOCTynatel bopa, TPUHIUI COOTHOIICHUS
HeonpeaenéHHocTed ['eiizeHOepra, 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MacCOBOTO
Yyuces M DHEPTUH B SACPHBIX PEAKIUAX, 3aKOH PaIMOaKTUBHOIO PaCIaia);

. ONMKCHIBATh (DM3UYECKUE TMPOIECCHl M SBICHUS, WCTOIB3Ys BEIMYHUHBI:
HaMpsHKEHHOCTh  DJIEKTPUYECKOrO MOJIsA, MOTEHUIHAN 3JIEKTPOCTATUYECKOro IO,
Pa3HOCTh MMOTEHLHAJIOB, JJIEKTPOABUKYIIAS CHJIA, WHIAYKUHUS MArHUTHOTO IIOJS,
MarHuTHbBIA TOTOK, cuia AMrepa, HHAYKTUBHOCTb, DJIEKTPOJBIDKYIAs CHia
CaMOMHIYKIIMH, SHEPIUsl MAarHUTHOTO MOJII MPOBOJHUKA C TOKOM, PENSITUBUCTCKUAN
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UMITYJIbC, TIOJTHASI SHEPTHS, SHEPTHS TIOKOSI CBOOOTHON YaCTHUIIbI, JHEPTHUS U UMITYJIbC
(doToHA, MAaCCOBOE YHCIIO ¥ 3apsi Spa, SHEPTHUS CBSI3U SIIPa;

. OOBSICHATH ~ OCOOCHHOCTH  TIPOTEKaHUS  (PU3WYECKUX  SIBJICHUM:
DJIGKTPOMArHUTHAS HWHAYKIWSA, CAMOWHIYKIUS, PE30HAHC, MHTEPPEPEHIUs BOJH,
Tudpakus, IUCTIEPCUs, TOJHOE BHYTPEHHEE OTpakeHHe, (POTOIIEKTPHUSCKUN
abdext (dhotodaddekr), ampda- m OeTa-pacmansl sSAep, raMMa-U3IydCHHUE SED,
busznyecKre MPUHIUIBI CIEKTPAIILHOTO aHaliu3a U paboThI Jlazepa;

L OIIPCACIIATL HAIIPABJICHHUC HMHAYKOHUKW MAruuTHOI'O IIOJIA IIPOBOJHHKA C
TOKOM, CHJIBI AMHGpa " CHUJIbI HopeHua;
L CTPOUTH I/I306pa)KeHI/I€, Co3a1aBacMoOC IIUIOCKHM 3CPKaJIOM, TOHKOM

JIMH30M, U pacCYUTHIBATH €r0 XapaKTEPUCTUKH;

. NPUMEHATH OCHOBOIOJIAralolue aCTPOHOMHYECKHUE MOHATHUS, TEOPUHU U
3aKOHBI JUIsl aHanu3a U OOBSICHEHHS (PU3MUECKHX IPOLIECCOB, MPOUCXOIAIINX B
3BE31aX, B 3BE3AHBIX CUCTEMAaX, B MEXIalaKTUUECKOU cpese; ABMKEHUS HEOECHBIX
TEJ, PBOIIOLIMY 3BE3/ U BcelneHHoi;

. IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKHX BEIUYHH C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUI, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(¢uKcHpoBaTh Pe3yabTATHI MOJYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEIUYHUH B BUJE
rpauKoB ¢ y4€TOM aOCOJIOTHBIX MOTPELIHOCTEW HW3MEpPEHUH, JeIaTh BBIBOJBI 110
pe3yibTaTaMm HCCIIEIOBAHUS;

. MPOBOJUTh KOCBEHHbBIE H3MEpEHUsi (U3MYECKUX BEJIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIA  METOJ| HW3MEpPEHHs, OLICHUBAaTh AaOCONIOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

. IPOBOJUTH  ONBITBI 0  INPOBEPKE  MPEUIOKEHHOM  TMIOTE3BL:
IUIAHUPOBATH  JKCHEPUMEHT,  COOUpAaThb  AKCHEPUMEHTAIbHYIO  YCTAHOBKY,
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTATHI U JENIaTh BBIBOJ O CTaTyCe MPEIIOKEHHOU
TUIOTE3B;

. ONKCBIBATH METO/BI ITOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

. cobmonaTh  mpaBwia  Oe30MacHOTO  Tpylda NpU  MNPOBEICHUU
UCCJIEIOBAHUM B paMKax Y4YeOHOro SKCHEpUMEHTa, MpPaKTUKyMa U ydeOHO-
MCCJIEI0BATENHCKON U MPOEKTHOM JAEATEIBHOCTH C UCIOJIb30BaHUEM U3MEPUTETBHBIX
YCTPOKUCTB U J1a00paTOpHOTO 000PYAOBAHMUS;

. pelaTth pacyETHBIE 3aJa4d C SIBHO 3aJJaHHOM W HESIBHO 3aJJaHHOM
bu3nuecKoil MOJENbIO: HAa OCHOBAHWM aHalIM3a YCIOBUSA BbIOMpATh (pU3Myeckue
MOJIeJIM, OTBEYalIIMe TPeOOBaHUAM 3aJadyM, MPUMEHATH (HOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTyJaThl (U3NYECKUX TEOPUM TMpU  HCIOJIb30BaHUU
MaTE€MaTUYECKUX METOAOB pEIIEHUs 3aJad, MPOBOJAWUTH pacyEThl HAa OCHOBAaHUU
UMEIOINXCS JTaHHBIX, AHAJIU3UPOBAaTh pPE3YJbTaThl M KOPPEKTUPOBATh METObI
pELIEHHUSI C YYETOM IOTYUYEHHBIX PE3YJIbTAaTOB;
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. permarh KadeCTBEHHBIC 3a7add, TpeOylolue NPUMEHEHHs 3HAHWN U3
pa3HBIX pa3aesioB Kypca (U3UKHU, a TAK)KEe HHTETPAIIUU 3HAHUKA U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IHUKJA: BBICTPAMBAThH JIOTUUYECKYIO IIEMIOYKY PACCyXIACHUMU C
OTIOpOH HA N3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKUE SIBJICHUS,

. HCIIOJIB30BaTh TEOPETUYECKUE 3HAHUA ISl OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB  pa0OTHl HM3MEPHUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

. MIPUBOJUTh TPUMEPHl BKJIaJla POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTH;

. aHaJIU3UPOBATh u OIICHUBATh MOCJIEACTBUS ObITOBOM |
MPOU3BOJICTBEHHON  JICSTEIBHOCTH  YEJIOBEKA, CBA3AHHOM C  (PU3HMYECKUMHU
mpoleccamM, C TO3UIMK HKOJIOTHYECKOM Oe30MacHOCTH, MPEACTaBICHUM O
pallMOHAIBHOM  MPUPOAOINOJB30BAHUHM, a TaKKE pPa3yMHOM HCIIOJIb30BaHUU
JOCTH)KCHU HAyKU W TEXHOJOTHM ISl JAJIBHEHIIETO PAa3BUTHS YEIOBEYECKOTO
00IIIeCTBA;

. IPUMEHSATH PA3IMYHbIE CIOCOOBI pabOThI ¢ MHPOPMALIHEN (PU3NUECKOTO
COJIep KaHMs C UCTIOJIb30BAHUEM COBPEMEHHBIX MH(DOPMAIMOHHBIX TEXHOJIOTUH, MpU
TOM HCIIOJIb30BaTh COBPEMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTMH JUIsl TOHUCKA,
nepepaboTKi M TpEeAbsSBICHUS Y4eOHOM M HAy4HO-TIOMYJSIpHOW WHMOpManuu,
CTPYKTYpPUPOBAHUSI M MHTEpHpeTanuu HHGOpPMAIMU, TOJYYEHHOW U3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATH MOJy4aeMyr0 MH(OpMAIUIO U OIICHUBAThH
€€ JOCTOBEpPHOCTh KaK Ha OCHOBE MMEIONIMXCS 3HAHUM, TaK U HAa OCHOBE aHaIU3a
MCTOYHUKA HH(POPMAIINH;

. MPOSIBIIATH OpraHu3allMOHHbIE U TO3HaBaTEJIbHBIE  YMEHHS
CaMOCTOSITEJILHOTO MPUOOPETEHUST HOBBIX 3HAHUW B TMPOIECCE BBIMNOJHEHUS
MIPOCKTHBIX M YUeOHO-UCCIEA0BATEILCKUX PadoT;

. pabotarth B TPyNIe C HMCIOJHEHHEM pPa3IMYHBIX COIMAIBHBIX POJIEH,
MJIAaHUPOBaTh PabOTy TPYyINIbl, palUOHAIBHO PACOpPENessaTh JeATeIbHOCTh B
HECTAHJIAPTHBIX CUTYyalUsX, aJCKBAaTHO OIICHUBATHh BKJIAJ KaXXJOr0 M3 YYaCTHUKOB
IPYIIIBI B pElIEHUE paccMaTpUBaeMoM MPoOJIeMBbI;

. MPOSIBJISITH MOTHUBAIMIO K Oyfyiied mpodecCHOHAIBHON AESTENhHOCTU
M0 CTICHAIIBHOCTSAM (DU3UKO-TEXHUIECKOTO TMPODUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

DJIeKTPOHHbIE
(undgposbie)
Ne KoanyecTBo yacoB
/ HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI oOpa3oBaTe/bHbIE
mn pecypchbl
Bcero Kourpoubnbie IIpakTHyeckue
padoThI padoThI
Paznex 1. HAVYHBIH METOI IIO3HAHHS IIPHPOII
1.1 Hayunbiif MeTo1 TO3HAHUS TPUPOIBI 4 0 1
Hroro no pazneny 4
Paznen 2. MEXAHHKA
2.1 Kunematuka 19 1 2
2.2 JluHamuka 19 1 2
2.3 Cratuka 8 0 1
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 18 1 2
Hroro no paszneny 64
Paznen 3. MOJIERKVIAPHAA @HIHKA H TEPMOIHHAMHARKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUH. 18 1 2
3.2 Tepmoaunamuka. TerioBbie MaIIUHBIL. 18 1 1
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 12 1 5
TIePeXOIbl.
Hroro o pazneny 48
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Pazzen 4. 'IEKTPOJHHAMHEKA

4.1 DNeKTpUYEecKoe moJie 17
4.2 [TocTosiHHBIM TOK 16
4.3 Tok B pa3u4HbBIX cpeax 6
Hroro no pazneny 39
PesepBHOE Bpems 15 1 0
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 9 17
11 kaace
DJIEeKTPOHHbIE
(undgposbie)
No KoanyecTBO 4acoB
/ HaumenoBanue pa3aesioB M TeM IPOrPaAMMBI o0pasoBare/ibHEbIE
n pecypcbl
Bcero Kontpoabsnbsie IIpakTnueckue
padoTsbI padoThI
Pazgen 1. JIEKTPOANHAMUKA
1.1 MaruuTtHoe Toie 16
1.2 OneKTpoMarHuTHast HHIYKIHS 15 1
Hroro no pazneny 31
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanuueckue KoyiebaHus 12 2
2.2 DneKTpOMarHuTHbIE KoJieOaHus 16 1
2.3 MexaHnuyecKkue 1 3J€KTPOMarHUTHBIE BOJIHBI 11 1 1
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24 OnTuka 28 3
Hroro no pazneny 67
Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH (CTO)
3.1 OcCHOBBI CIELIMATIBHON TEOPUU OTHOCUTEIBLHOCTU 3)
Hroro no paznmeny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOH Ayanu3m 17 1
4.2 ®duszuka aToma
4.3 ®du3nKa aTOMHOTO SApa U JIEMEHTAPHBIX YaCTHUI]
Htoro no pazneny 29
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
5.1 DeMeHThl aCTPOHOMUU U acTPOPU3UKU 13 1
Hroro mo pazneny 13
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 0000IIeHUE TTPEIMETHOTO
6.1 COJIepKaHUs M OTIBITA JIEITEITLHOCTH, 15
' MPUOOPETEHHOTO TP U3YUYEHUH Kypca PU3UKU
10 - 11 kmaccoB
Hroro no pazgeny 15
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 3 16
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TemaTnueckoe mianuposanue 10 kinace ¢pusuka yriry0JieHHbIN YPOBEHb
(ooHOBJIeHHBIT PI'OC) 5 yaca B Hege10, 170 yacoB B roa

Bcero
Tema ypoka

Neypoka
JIbHbIE
padoThI
yecKue
padoThI

Paspnen 1. Hayunblii MeTon mo3Hanus npupoaslt. (4 4)

1. | ®uszuka — pyHaameHTanbpHas HayKa o mpupoze. Haydnsrit 1
METOJ MO3HAHUS U METOJIbI UCCIIEIOBAHUS (PU3HUECKHX
SIBIIEHUI. DKCIEPUMEHT U TEOPHS B IIPOLIECCE TO3HAHUS
npupoasl. HabmroeHrne 1 SKCiepuMeHT B (PU3HKe.

2. | CnocoObl n3MepeHust PU3NUECKUX BETUUMH (aHAJIOTOBBIC U 1
IU(PPOBBIE U3MEPUTENLHBIE TPHOOPHI, KOMIIBIOTEPHBIC
JaTYNKOBBIE cucTeMbl). [lorpenrHoctu usmepeHuit

(m3nyecKkux BeIHUrH (a0COMIOTHASI 1 OTHOCHTEIHHAS).

3. | Jl/p «M3mepenue cuibl TOKA U HAMPSKCHUS B ICTIH 1 1
MOCTOSTHHOT'O TOKA IPH ITOMOIIM aHAJIOTOBBIX U IU(POBBIX
HU3MEPHUTEIBHBIX MPHUOOPOBY

4. | MogenupoBanue GU3NIECKUX SBICHUH U MPOLIECCOB 1
(MaTepuanibHasi TOUKa, a0CONFOTHO TBEPAOE TEJIO, UAcaTbHAS
JKUIKOCTh, HI€aTIbHBIN ra3, TOUCYHBIN 3apsin). ['unoresa.
®u3HYECKHU 3aKOH, TPAHUILIBI €r0 TPUMEHHUMOCTH.
dusnyeckas Teopust. Poss u Mecto pusuku B
(hopMHPOBaHUH COBPEMEHHOM HayYHON KapTHHbBI MUDA, B
MIPAKTHUYECKOH EATENBHOCTH JIFOIEH.

Paznen 2. MexaHuka.

Tema 1. Kunemartuka. (19 4)

5. | Mexannueckoe asmxenne. OTHOCUTEILHOCTD 1
MeEXaHU4YeCcKoTo aBrmkeHusa. Cucrema oTcuéra.

pr[MafI n 06paTHa51 3aga4u MCXaHUKHU.

6. | [lepememmienne, CKOPOCTH (CpeIHSSI CKOPOCTh, MTHOBEHHAS 1
CKOPOCTh) U YCKOPEHUE MaTepHaIbHON TOUKHU, UX MIPOCKLHH
Ha OCU CUCTEMBI KOOpAUHAT. Pannyc-BeKTop MaTepuanbHOI
TOYKH, €r0 MPOEKINH Ha OCH CHCTEMbI KOOPMHAT.
Tpaexropusa. CrimgomeTp.

7. | CnoxxeHue nepeMenieHni U CII0KEHHE CKOPOCTEH. 1
OTHOCHUTENEHAS CKOPOCTD.

8. | Pemenue 3a1a4 1o TemMe CPEHAA CKOPOCTh, OTHOCHTENbHAS 1
CKOPOCTB, CIIOKCHUE CKOPOCTEH U MepeMeIIeHHH.

9. | PaBHOMepHOE M PaBHOYCKOPEHHOE MPSIMOJIHHEHHOE 1
JBUKEHHE. 3aBUCUMOCTb KOOPINHAT, CKOPOCTH, YCKOPEHHS
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U OyTH MaTepHaHBHOﬁ TOYKHU OT BPEMCHH U UX Fpa(bI/IKI/I.

10.

Pemenwne pacueTHBIX U rpaduUecKuX 3a/1a4 Ha 3aBHCUMOCTD
KOOpJMHAT, CKOPOCTH M YCKOPEHUSI MaTePHAIFHOW TOYKH OT
BPEMEHHU U UX TpayKH.

11.

Pemenwne pacueTHBIX U rpaduuecKux 3a/1a4 Ha 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH M YCKOPEHUSI MaTepPHAIbHOW TOYKH OT
BPEMEHHU U UX TpayKH.

12.

Pemenwne pacueTHBIX U rpaduyuecKux 3a/1a4 Ha 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH M YCKOPEHUSI MaTepPHAIbHOW TOYKH OT
BPEMEHHU U UX TpauKH.

13.

JI/p «3mepenne ycKopeHus: Py IPSIMOIHHEHHOM
PaBHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOW TUTOCKOCTH.
HccnemoBanne 3aBUCHMOCTH TIyTH OT BPEMEHHU TpH
PaBHOYCKOPEHHOM JIBMKCHHID)

14.

CBobogHOe masieHue. Y cKopeHue cBOOOTHOTO TaIeHHSI.
JIBrkeHue Tena, OpOIIeHHOTO BEPTHKAIBHO BBEPX.

15.

Pemenne 3aga4 Ha cBOOOAHOE MaieHNE U ABHKEHHE Tela,
OpOIIIEHHOTO BEPTHKAIBLHO BBEPX. 3a4eT 1Mo popmynam
KHHEMaTHKH.

16.

JIBmkeHne Tena, OpOIIEeHHOTO MO/ YTIIOM K TOPHU30HTY.
Pemenue 3amau mo teme.

17.

Pemrenue 3anau Ha ABMKeHUE Tena, OPOIIEHHOTO
TOPU30HTAIHHO

18.

Pemenwne 3anaq Ha IBIKEHHE Tena, OPOIIEHHOTO TIOJ] YIJIOM
K TOPU30HTY

19.

JI/p «3yuenue nBuxeHHs TeNa, OPOLICHHOTO
rOpU30HTaNbHO. IIpoBepka runoressl 0 NpsMon
HPONOPLUOHAIBHON 3aBUCHUMOCTH MEX]Y NaJIbHOCTBIO
OJIETA U HAYAJIBHOM CKOPOCTBIO TEJIa

20.

Kpusonuneitnoe nmwkenue. J|BrmkeHrne MaTepuaibHON
TOYKH 10 OKPYXHOCTH. YTJIOBAs U JIMHEHHAs CKOPOCTb.
ITepuon u gactora obpamienus. LlenHbie, mectepéHUaThIC U
PEMEHHBIE TIEpeJaUH.

21.

LenTpocTpemuTenpbHOE (HOPMAIHHOE), KacaTeIHHOE
(TaHTeHIMAIHHOE) U TTOJTHOE YCKOPEHHE MaTepHaTbHON
ToukH. Perenne 3aad Ha IBMIKEHHE TIO OKPYIKHOCTH.

22.

[NoBropenwue u 0600IIEeHNE 3HAHMI IO TeMe «KnHemaTukay

23.

KonTponbHas padora Ne 1 o teme «Kunemarnkay

Tema 2. Junamuxa. (19 u)

24,

ITepBbiii 3akoH HproTOHA. IHEpLMANIbHBIE CUCTEMBI OTCUYETA.
[Tpuniun orHocutenbHOCTH ['anunes. HeunepiuansHbie
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cucTeMBbl 0TCuéTa (OnpeAeIeHue, IpUMeEpHI).

25. | Macca tena. Cua. [puHnmn cynepriosuriuu cuil. Bropoit
3akoH HproTOHa Jj1s1 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HproTOHa Jj1s1 MaTepUaIbHbBIX TOYEK.

26. | Pemenue 3a1a4 Ha 3akoHbI HplOTOHA.

27. | 3aKOH BCEMUPHOTO TATOTCHUS. DKBUBAJICHTHOCTh
TPAaBUTALMOHHON ¥ MHEPTHOM MacCHI.

Cuna TshxecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOTHOTO
MajICHUs OT BBICOTHI HAJI MOBEPXHOCTHIO TUIAHETHI M OT
reorpaduyeckoil MHUPOTHI.

28. | lIswkeHue HeOSCHBIX TEJI U UX CITYTHUKOB. 3akoHbl Keruiepa.
[epBast kocMuveckasi CKOpocTh. [IBIKeHHE UCKYCCTBEHHBIX
CIIyTHUKOB.

29. | Pemenue 3aa4 Ha 3aKOH BCEMUPHOT'O TSTOTCHUS,
HCKYCCTBEHHBIC CITyTHUKU 3eMIIH

30. | Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomMocTb.

31. | Bec Tena, qemxymerocs ¢ yckopeaueM. CKOpOCTHBIE
TUQTHL

32. | Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHS CKOJBKEHUS U
cwia tpeHus nokos. Kosddunment tperns. [lommmmanky.

33. | Pemenue 3a1a4 Ha IBUKEHHUE C TPEHUEM.

34. | Pemenue 3a1a4 JMHAMUKH TIPU JBHXXCHUU 1O MPSIMOA

35. | Cuiia CONPOTUBIICHUS MPH JABMIKCHHUHU TeJa B )KUAKOCTH WIIH
raze, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJILHOTO
JIBHDKCHUS.

36. | Pemenue 3a1a4 Ha IBUKCHHUSI CBA3aHHBIX TEll.

37. | JI/p «3y4yenue qBUKEHMS CUCTEMBI TeJl, CBI3aHHBIX HHUTHIO,
MEPEKUHYTON uepe3 JErKuii OII0K.»

38. | Pemenune 3a1a4 Ha IBMIKEHUE 10 HAKIIOHHOM INIOCKOCTH.

39. | Jl/p «M3mepenue koddduimenta TpeHHs M0 BETUIHHE
yrioBoro ko3¢ ¢unuenta 3aBucumoctu FTp(N)»

40. | Masnenue. ['mapocrarnyeckoe napnexue. Cuna Apxumesa.

41. | Pemenue 3a1a4 ¢ y4eTOM CHIIbI ApXUMeEa.

42. | PemeHue KOMIUIEKCHBIX 3a/1a4 10 JTUHAMUKE

Tema 3. CraTuka TBEpaoro tesa. (8 4)

43. | AbcomotHo TBEpIOE Teno. [TocTynaTenbHoe U

BpalaTCIibHOC IBUIKCHUC TBép,Z[OFO Teima. MOMEHT CHJIbI

OOII COO MAOY COII Ne 18 46




OTHOCHUTCJIbHO OCH BpAIlICHUA. IInedo cuisl.

44. | CrnoxeHue CWI, IPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp 1
TSDKECTH TelIa.

45. | Pemienuie 3a7a4 Ha CTaTHKY TBEPIOTO Tela. 1

46. | YcnoBus paBHOBecHs TBEPIOTO Tena. Y CTOHYMBOE, 1
HEyCTONUNBOE, Oe3pa3InIHOe paBHOBECHE.

47. | KpoHireiiH, CTpOUTEIbHBINA KpaH, PemETuaThie 1
KOHCTpYKUUH. Pemienne 3a1a4 Ha cTaTUKY TBEPIOTO Tena.

48. | JI/p «/3y4eHue yCTOMIMBOCTH TBEPIOTO TEJIa, UMEIOIIETO 1
TUIOINAAb OTIOPBL.»

49. | TloeTopeHue u 0000IIEeHIE 3HAaHHUH 110 TeMe «J[nHaMuKa 1 1
CTaTUKa TBEPAOIO TEIA»

50. | KonTtponbHast pabora o teme «J/[uHaMuka u cTaTuka 1
TBEPIOTO TENIa»

Tema 4. 3akoHbI cOXpaHeHHusI B MexaHuKe. (18 )

51. | Ummynbc MaTepuaabHOM TOYKH, CUCTEMBI MaTePUATBbHBIX 1
Touek. LleHTp macc cuctembl MaTepualibHBIX TOUEK. Teopema
0 IBWKCHHUH IIEHTpa Macc.

52. | Pemenue 3a1a4 Ha ONPE/ICIICHUE IIEHTPA MACC CUCTEMBI 1
MaTepHaJIbHBIX TOUYEK U €r0 JIBHKCHUU.

53. | IMITynibC CHITBI M KI3MEHEHHE UMITYJIbCA TeJla. 3aKOH 1
coxpanenus ummyibca (3CH).

54. | PeakTuBHOE NBUKEHHE. J|BIKEHHE PAKET, BOTOMET. 1
VYipyrue u Heynpyrue CToJKHOBEeHHs. Pemenue 3a1a4d Ha
3CH.

55. | MOMEHT uUMITyJIbca MaTepHaNbHOM TOUKH. [IpeacTaBieHue o 1
COXPaHEHWU MOMEHTA UMITYJIbCa B IIEHTPATHHBIX TOJISAX.
I'mpockor, GpurypHoe karaHue Ha KOHbKaXx.

56. | PaboTa cHyIbl Ha MaJIOM M HAa KOHEYHOM TIepEMEIIICHHUH. 1
I'padmyeckoe npencrapneHre padbOTHI CHITBI. MOIIHOCTD
CHITBL.

57. | Pemenwue 3ama4 Ha paboTy U MOITHOCTH cHITbl, KIT]] 1

58. | JI/p «Omnpenenenvie paboOThI CHIIBI TPSHUS TIPH JIBHKEHHN 1
TeJNa 10 HAKJIOHHOW TIOCKOCTH.»

59. | Kuneruueckas sHeprus MarepuanbHoi Toukn. Teopema 00 1
W3MEHEHUU KMHETHUYECKON SHEPTHH MaTepUAIbHON TOUKH.

60. | JI/p «3mepeHne uMITysibca Tella U ero KHHETHIeCKO 1

OHEPTHUHU 110 TOPMO3HOMY IIyTH»
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61.

[ToTenuumanbHbie ¥ HeMOTEHUUANbHEIE cuiibl. [ToTeHIManbHAs 1
sueprust. [loTeHanbpHas SHEPTUs yIpyro
nehopMUpOBaHHOMN TPYKUHBL. [loTeHIIMabHAS SHEPTUs Tela
B OAHOPOJHOM I'paBUTallMOHHOM mone. Konép, npy>KnHHbII
MTUCTOJIET.

62.

[loreHumanbHas SHEPTHA Tela B TPaBUTALIHOHHOM T0JIE 1
OJHOPOAHOTO MIapa (BHYTpH U BHE I1apa). Bropas
KOCMHYECKask CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

63.

CBsi3b pa0OThI HEMOTCHITUAILHBIX CHJI C U3MEHECHUEM 1
MEXaHHYECKOW YHEPTHH CUCTEMBI TeJ. 3aKOH COXPaHCHUS
Mexanndeckoi sueprum (3CD).

64.

Pemenue 3amau na 3CO 1

65.

Pemenne KOMIIEKCHBIX 3aa4 Ha 3aKOHBI COXpaHCHUA 1

66.

YpaBHeHue bepHynu nis uaeanbHON )KUAKOCTH KaK 1
CJICZICTBUE 3aKOHA COXPAHEHUSI MEXaHUIECKOM IHEPTUH.

67.

[ToBTOpeHue TeMbl «3aKOHBI COXPAaHEHUS B MEXaHUKE) 1

68.

KonTposbHas pabora 1o TeMe «3aKOHbI COXPaHEHUS B 1
MEXaHUKE»

Pa3nen 3. MoJaekyasipaas ¢pM3UKa U TEePMOAUHAMUKA.

Tema 1. OcHOBBI MOJIEKY/JISIPHO-KUHeTHYeCKOH Teopuu. (18 1)

69.

OCHOBHBIE MTOJIOKEHUST MOJIEKYJIIPHO-KHHETHUECKON TEOPHH 1
(MKT), ux onbrtHOe 060cHOBaHuE. [{nddy3us. bpoyHoBckoe
JBIKEHUE. XapaKTep JBIKEHUS U B3aUMOICHCTBUS YaCTHI]
BelecTBa. MoJieli CTPOSHHUS ra30B, KUIKOCTEH 1 TBEPIBIX
TeJl ¥ 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX
MOJEIEH.

70.

Macca u pa3mepsl Moteky (atomoB). KonmudectBo 1
Bemectsa. [locrosiHHas ABorazpo. Pemenue 3agad no reme.

71.

Mozens uaeanbHOro ra3a B MOJIEKYIIPHO-KHHETHUECKON 1
TEOPHH: YaCTHIIbI I'a3a JBMKYTCS XaOTHUECKH U HE
B3aMMOJCEHCTBYIOT IPYT ¢ ApyroM. JlaBiieHne razoB. 3aKOH
HanbToHa. bapomerp.

72.

TennoBoe paBHOBecue. Temmneparypa 1 criocooOb! eé 1
n3Mmepenus. lllkana remneparyp Llenscus. TepmomeTp.
AbcomoTHas Temneparypa (mkana tremneparyp Kenssuna).
CBs13b aOCOITIOTHOM TeMIIepaTypbl TEPMOAHMHAMUYECKON
CUCTEMBI CO CPEJIHEN KMHETUYECKON SHEPrueit
MIOCTYNaTEIHHOTO TETIOBOTO ABIKEHUS €€ JacTHIl.

73.

CBs13b MEXKIy ABIICHUEM U CPEIHEH KHHETHICCKOM 1
SHEPTHEH MOCTYNMATEIHLHOTO TETIOBOTO IBYDKCHUS MOJICKYJT
HeaIbHOTO Ta3a (OCHOBHOE YPAaBHEHHUE MOJICKYJISIPHO-
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KHHETHYECKOH TEOPHH UICAILHOIO Ta3a).
74. | Usmepenune ckopocteid Mosiekya rasza. Omsit [lITepHa. 1
75. | Pemenue 3a1a4 Ha ocHOBHOE ypaBHeHHe MKT uneansHoro 1
rasa
76. | Pemenne 3aga4 Ha ocHoBHOe ypaBHeHne MKT uaeanbHoro 1
rasa
77. | YpaBuenue MenneneeBa—Kunamneiipona. ['a3oBbie 3aKOHBI. 1
78. | Pemenue 3a1a4 Ha ypaBHeHne Meneneea—Knanelipona. 1
79. | JI/p «IIpoBepka ypaBHEHHUS COCTOSTHHSD) 1
80. | Mzomporiecchl B MIeaIbHOM ra3e ¢ MOCTOSHHBIM 1
KOJINYEeCTBOM BelllecTBa. [ paduueckoe npeacTaBieHe
H30IPOLIECCOB: U30TEpMa, U30X0pa, U300apa.
81. | Pemenne rpaduueckux 3ajay Ha H30MPOIECCH 1
82. | JI/p «M3yueHne n300apHOTO MPOIECcCar 1
83. | Pemenne 3ama4 mo Teme «OcHOBEI MKT». 1
84. | Pemennue 3ama4 mo teme «OcHoBBI MKT. 1
85. | [loBTOpenue u 0606meHne TeMbl «OcHOBEI MKT. 1
86. | KonTtponbHas pabora mo teme «OcHoBbl MKT». 1
Tema 2. Tepmonnnamuka. TenoBbie MamuHbl. (18 1)
87. | Tepmonaunamuyeckas (T]1) cuctema. 3aiaHre BHEITHIX 1
YCJIOBUH ISl TEPMOJIMHAMUYECKOM cUCTEMBI. BHelllHue u
BHYTpeHHHE napamerpsl. [lapameTpsl TepMOAnHAMUYECKOI
CHCTEMBI KaK CpelHHe 3HAUCHUsI BEJIMYMH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIINYeCKOM ypoBHe. HyneBoe Havaso
TepMoanHaMuKU. CaMONPOU3BOJIbHAS peflaKcamys
TEPMOJIMHAMUYECKOI CUCTEMBI K TETUIOBOMY PaBHOBECHIO.
KBasucrarnieckre u HecTaTHIECKHE TIPOIIECCHI.
88. | Mozenp uaeasbHOro ra3a B TepMOJMHAMUKE — CUCTEMa 1
ypaBHeHUl: ypaBHeHHe MeHaeneeBa—Knaneiipona u
BBIPa)KCHUE JUIs1 BHYTPEHHEN SHEPrUu. Y CII0BUSA
MPUMEHUMOCTH 3TOW MOJIETIN: HU3Kasi KOHIIEHTPAIIUS YacTHII,
BBICOKHE TEMIIEPATYpPHI. BeIpaskeHHe Jyisi BHYTpEHHER
9HEPTUU OJJHOATOMHOTO WJICATBHOTO Ta3a.
89. | DnemenTtapHas paboTa B TepMOIMHAMHKE. Brraucienue 1
pabotsl 1o TpaduKy mporecca Ha pV-auarpamme.
90. | Pemenue 3a1a4 Ha BHYTPEHHIOKO SHEPTUIO U paboTy B 1
TEPMOJIMHAMUKE.
91. | Teronepenaya Kak cocod N3MEHEHHUs BHYTPEHHEH 1
SHEPIUU TEPMOINHAMUYECKON CHCTEMBbI 0€3 COBEPLICHUS
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paboTel. KOHBEKIHS, TEIUIONPOBOTHOCTD, U3IyYCHHUE.
KonuuectBo Temnotel. TemnoéMkocTs Tena. Y neapHas u
MOJISIpHas TEIIOEMKOCTH BelllecTBa. Y paBHeHHe Maiiepa.

92.

Pacuér konuyecTBa TEIUIOTHI MTPH TEIIONepeIave.
YpaBHeHHE TEIUIOBOro OanaHca.

93.

JI/p «3mepeHne yaenpHOM TETIOEMKOCTH.»

94.

VY ienbHas TEIUI0Ta CrOpaHus TOIUIMBA. Pellienue 3a1a4 Ha
YpaBHEHHE TEIUIOBOTO OalaHca.

95.

[lepBbIii 3aK0H TepMOIUHAMUKH. BHYTpEHHSS1 SHEPTHS.
KonmaecTBo TemmoTs! u paboTa Kak Mephl U3MEHEHHS
BHYTPEHHEH 3HEPIUU TEPMOIUHAMHYECKONU CUCTEMBI.
[onsTre 06 agnadaTHOM mporiecce. XOIOAWIHHIK,
KOHIUIIHOHED.

96.

Pewienue 3ana4 Ha nepBblil 3aKOH TEPMOAUHAMUKH

97.

BTopoii 3aKk0oH TepMOAMHAMHUKH /151 PABHOBECHBIX
MPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJAMHAMUYECKOW CUCTEMBI POXOAUT €TUHCTBEHHAS
annabata. AGCONIOTHAS TeMIIepaTypa.

98.

BTopoii 3aKk0H TepMOAMHAMUKH 111 HEPABHOBECHBIX
[IPOLIECCOB: HEBO3MOXKHO IIEpeIaTh TEIUIOTY OT Oosee
XOJIOJTHOTO Tela K 6osiee HarpeToMy 0e3 KOMIIEHCAITUI
(Kimaysnyc). HeoOpaTumMocTh IPpUPOIHBIX MTPOIECCOB.
[Tonmy4yeHne cBepXHU3KUX TEMIIEPATYD.

99.

[Ipunuune! gefictBus TerioBbix MamuH. KT,
Maxkcumansnoe 3Hauenue KI1/1. Hukn Kapro. JluzenbHbiii u
KapOOpaTOPHBIN ABUTATEIH, TAPOBas TypOMHA

100,

Pemenwne pacueTHBIX U Tpa@UUeCcKUX 3a/1a4 HA TETUIOBBIE
mamabl 1 KITJT

101,

Pemenue pacueTHbIX U rpaueCKUX 3a/1a4 HA TCIUIOBBIC
mamabl 1 KITJT

102,

DKOIOTHYECKHUE aCIIEKTHI UCIIOJIHL30BaHUS TEIIOBBIX
JaBuraresen. TemioBoe 3arpa3HEeHUe OKPYXKarollei cpeibl.
YTunuzauus «TemIoBbIX» OTXOI0B C UCIOJIb30BAHUEM
TEIJIOBOTO HACOCA, YTHIH3AIHS OMOOPTraHMYECKOTO TOTLTUBA
JUTSL BEIPAOOTKH «TETIOBOI U 3JIEKTPOIHEPTUH.

103,

[MoBTOpeHue u 06o006IIeHNEe TeMbl « TepMoTuHAMUKA.
TennoBrle MalIMHEBD)

104,

KontponbHas pabora o teme «TepmoanHamuka. TermoBsie
MalIuHBD)

Tema 3. ArperaTHble COCTOSIHUS BenecTBa. @a3oBbie

nepexoanbl. (12 )

105,

Hapoo6pa3OBaHHe 1 KOHJCHCAIlUA. I/ICHapeHI/IC 1 KHUIICHHUC.

1
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3aBHCHMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS B
KHUIKOCTH. Y AebHas TEIIOTa IapooOpa3oBaHus.

106,

Penrenue 3anau Ha mapooOpa3oBaHue U KOHICHCAIUIO.
VYuenuueckuit skcrepuMenT «M3ydeHne 3aKOHOMEPHOCTEH
HCTIAPCHUS JKUAKOCTEH.»

107,

HacpleHHbple 1 HeHaChIIEHHBIE apbl. KayecTBeHHAs
3aBUCHUMOCTD TUIOTHOCTH M JaBJICHUS HACBIIIICHHOTO TTapa OT
TeMIIepaTypsl, KX HE3aBUCUMOCTh OT 00bEMa HACHIIIIEHHOTO
napa.

108,

BnaxHocTh BO3ayXa. AOCOII0THAS U OTHOCHTEIbHAS
BJIA’)KHOCTbD.

109,

JI/p «3mepenne abcomoTHOM BIaXKHOCTH BO3/[yXa U OIIEHKA
MacChl TapoB B TIOMEICHHH.»

110

TBépnoe teno. Kpucramnmueckne u amopdHbIe Tena.
AHU30TPONHS CBOMCTB KpUCTAIIIOB. TerioBoe pacmmpenue
KHUAKOCTEH U TBEPBIX Tel, 00bEMHOE U TNHEITHOE
paciperne. AHrapMOHH3M TEIJIOBBIX KOJICOAHUH YacTHIL
BelIeCTBa KaK MPUYKHA TETJIOBOTO paclIupeHus Tel (Ha
Ka4ueCTBEHHOM ypPOBHE).

111]

[InaBneHue u KpuCTAIUIN3AIMS. Y IeTbHAS TEIUIOTa
iaeyienus. Cyonumarusi. PemeHue 3a1a4 Ha TUIaBJCHUE U
KPUCTAJUTU3AITHIO.

112]

ITpeobpaszoBanue SHEPriK B (Pa30BbIX MEPEX0/Iax.
YpaBHEHUE TEILIOBOTrO OajaHca.

113]

Hedopmaruu TBEpHOTrO Tena. PacTsokenue u cxxarue. Casur.
Mognyns FOnra. Ilpenen ynpyrux nedopmaruii.

114,

[ToBepxHocTHOE HaTspKeHUE. KoadduimeHT moBepXHOCTHOTO
HaTspkeHus. Kamunsipaele sieneHus. JlaBienue mox
HCKPUBJIEHHON MTOBEPXHOCTHIO XXHUAKOCTH. DopmMyna
Jlammaca.

115.

)KI/II[KI/IC KpHUCTaJUIbl, COBPECMCHHBIC MAaTCpHaAJIbI. Pemenne
3aa4 Ha arperaTHbl€ COCTOSAHUA BCIICCTBA, (l)aSOBBIe
NEepexOoabl

116,

KOHTpOJ'II)HaH pa60Ta 10 TEMC «Al"pel"aTHLIe COCTOSAAHHA
BCIIICCTBA. ®a3oBbIC NEpEXOabI.»

Paznen 4. DnekTpoanHaMuKa.

Tema 1. DnexkTpuueckoe nose. (17 4)

117.

DneKkTpu3anus Teq U e€ MPOosIBICHUS. DIEKTPUUECKUM 3apsl.
[IBa BHJ1a 3JIEKTpUYECKUX 3apsiaoB. [IpoBoHUKY,
TUDJICKTPUKH U TTOTYTIPOBOTHUAKY. DIIEMEHTAPHBIN
3NIEKTpUUECKUi 3apsi. B3aumoaeiicTBue 3apsaaoB.
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DJEKTPOCKOIL, JIEKTPOMETP,

118,

3akoH coxpaHeHus dekTpuaeckoro 3apsaaa (3C3). Toueunsie
3apsapl. 3akoH Kymona.

119,

YcnoBue paBHOBecHs 3apsanoB. Pemenue 3agaq Ha 3C3 u
3akoH Kynona

120,

Onektprudeckoe mojie. Ero aeiicTre Ha 3JeKTpHICCKHE
3apsanbl. Hampspk€HHOCTD 3eKTpuaecKoro mods. [1poOHbIi
3apsij. JIMHUM HanpsiAKEHHOCTHU 3JeKkTpudeckoro noss. [Tose
TodeyHOTro 3apsiaa. OMHOPOIHOE U HEOTHOPOTHOE
3eKTpuueckoe noiue. [IpuHiun cynepno3uimu
BIEKTPUUECKUX MOJICH.

121]

Pemenue 3anay Ha HaNPSPKEHHOCTD HOJISI TOYEYHOT'O 3apsiia
U IPUHLUI CYTEPIO3ULNH TIOJIEH.

122]

[Tome paBHOMepHO 3apsixeHHOU chepsl. [lone paBHOMEPHO
3apspKEHHOTO0 10 00BEMy mapa. Ilone paBHOMEpHO
3apsHKeHHON O€CKOHEYHOMU TUIoCKOoCcTH. KapTHHB! TrHAN
HamnpsDKEHHOCTH 3TUX MOJIel. DJeKTpocTaTHdecKas 3aluTa.

123,

Pemenue 3anay Ha HANPSPKEHHOCTD 3apsHKEHHBIX cephl U
niapa.

124

[ToTeHIMaNBHOCTP ANEKTPOCTATUUECKOTO MOJsl. Pa3HOCTD
MTOTEHIINANOB U HarpsbkeHue. [loTeHnnanpHass YHeprus
3apsifa B AJEKTpocTaTHdeckoM mose. [lorenmman
ANIEKTPOCTATHIECKOTO TOJIS. 3a3eMIIEHUE SJIEKTPOIPHUOOPOB

125]

CBs13p HaNPsHKEHHOCTH OIS M pa3HOCTU MOTEHIMATIOB JUIS
3JIEKTPOCTATHYECKOTO TOJIS (KaK OAHOPOJHOIO, TaK U
HEOJHOPOAHOT0). KapTHHBI 3KBUNOTEHINATIBHBIX
IIOBEPXHOCTEN.

126,

Pemenne 3a1a4 Ha pacqéT OHEPTCTUYCCKUX XAPAKTCPUCTHUK.

127]

IIpoBOJHMKHM B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE
paBHOBECHS 3apsIJIOB.

128,

JMBIeKTPUKY B 3IEKTPOCTATHUECKOM TI0JIE.
JuznexTpuyeckas IPOHUIIAEMOCTh BEIIECTBA.

129,

Konnencarop. DneKTpoéMKOCTh KOHIEHCATOPA.
OneKTpOoEMKOCTD TIOCKOTO KOHAeHcaTopa. PasHOBHIHOCTH
KOHZICHCATOPOB. DHEPTHS 3apsHKEHHOTO KOHACHCATOpa.
I'enepartop Ban ne ['paada.

130,

[TapamnenpHOE COETUHEHNE KOHIEHCATOPOB.
ITocenoBatenbHOE COCTNHEHNE KOHAEHCATOPOB.
VYdaenunueckuii sxcniepuMenT «HabumoieHne npeBpaiieHus
SHEPIHH 3aPSKEHHOT0 KOHACHCATOPA B SQHEPIUIO U3IYUYEHUA
CBETOAMOA»
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131]

I[BI/IX(CHI/IC BapH)I(eHHOﬁ YJacCTUIbl B OTHOPOJHOM
DJICKTPUYCCKOM II0JIC.

132]

O06001IeHNE TEMBI « TEKTPHIECKOE TTOJIE)»

133,

KoHTtponbHas padboTa 1mo TeMe « IEKTPHIEeCKOe TOJIe»

Tema 2. IlocTosIHHBIN JIeKTPHUYECKUIl TOK. (16 1)

134]

Cuna toxka. [IocTOSHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS
MTOCTOSTHHOT'O 3JIEKTPUUECKOro ToKa. MICTOUHMKH TOKa.
Hanpsokenue U n DJIC €. 3akon Oma a1 yyacTka LETu.
AMniepMeTp, BOJIBTMETP,

135

DIEKTPUIECKOE COMTPOTUBIICHUE. 3aBUCUMOCTh
COTPOTHUBJICHUS OJHOPOIHOIO MIPOBOTHUKA OT €0 IJITUHBI U
IJIOIIATU TIOTIEPEYHOT0 CeUCHUS. Y IeTTbHOE COMIPOTHUBRIICHUE
BemecTBa. Peocrar.

136,

ITocnenoBartenbHOE, MAapaLIENbHOE, CMELIAHHOE COCIUHEHNE
IIPOBOJIHUKOB.

137,

Pacuér pa3sBeTBIEHHBIX IEKTpUUYeCKHX Lienell. [Ipasuna
Kupxroga.

138,

Pemenwne 3amaq Ha pacdéT pa3BeTBIEHHBIX AIEKTPUIECKIX
eneu.

139,

PaGora anmextprueckoro Toka. 3akoH [xoyns—JIenma.
MOoOMmHOCTh ANEKTPUUECKOTro TOKa. CUETUHK 3IIEKTPUIECKOI
sHepruu. TemnoBas MOIIHOCTb, BbIIEIsIeMast Ha Pe3UCTOpE.

140,

Pemenne 3a1a4 Ha pa60Ty " MOIITHOCTB 3JICKTPUYICCKOI'O
TOKa.

141

Uctounnku Toka. 9J1C 1 BHyTpeHHEE CONIPOTUBIIEHHE
WCTOYHMKA TOKa. 3akoH OMa JJIs TOTHOU (3aMKHYTOH)
ANEKTPUIECKOH IIETIH.

142]

MormHOCTh HCTOUHKKA TOKA. KOpoTKOE 3aMbIKaHHE.
Pemenne 3amau Ha 3akoH OMa IS MOJTHOM LIETTH.

143]

Jl/p «U3mepenune D/1C v BHYTpEHHETO COMPOTHBIICHHUS
HCTOYHHKA TOKa

144

Konmencartop B 11€11 TOCTOSTHHOTO TOKA.

145,

JI/p «YBennyenne npesena N3MEPEHUs aMIiepMeTpa
(BompTMETpA).»

146,

Pemenne 3aa4 Ha pacqéT SJICKTPUYCCKUX ueneﬁ C
HCTOYHHUKOM TOKa.

147,

Pemenue 3anay no teme «I[1oCTOSIHHBIN ANEKTPUUECKUIA
TOK».

148,

0060061eHne TeMbl «I10CTOSIHHBIN MEKTPUUESCKUNA TOKY.
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149

KonTponbHas padora o teme «I10CTOSIHHBIN IeKTPUICCKHA
TOK.

Tema 3. Toku B pa3au4HbIX cpeaax. (6 1)

150,

DnekTpudeckas MPOBOJMMOCTh Pa3THYHBIX BEIIECTB.
DNeKTpOHHAS MHKPOCKOIIHS. DIIEKTPOHHAS IIPOBOANMOCTD
TBEPBIX METAJUIOB. 3aBUCUMOCTbH COITPOTHBIICHUS METAIIJIOB
oT Temnepatypsl. CBEpXIIPOBOAUMOCTbD.

151]

DnexTpudecKkuil TOK B BakyyMe. CBOWCTBa NEKTPOHHBIX
ITy4YKOB. DIEKTPOHHO-Ty4YeBas TpyOKa.

152)

[NomynpoBoganku. CoOOCTBEHHAS M PUMECHAS
MPOBOIMMOCTS TTOJYIPOBOTHUKOB. CBOWCTBA p—N-Tiepexoa.
[MoynpoBoaHNKOBEIE TIPHOOPEL. [10TyIPOBOTHIKOBBIE
pUOOPHL: THOJ, TPAH3UCTOP, (POTOAMO, CBETOTUO/.

153,

DJIEKTPUYECKUIN TOK B SJIEKTPOIUTAX. DIEKTPOIUTHUECKAS
aucconuanys. DnekTponaun3. 3akonsl Oapanes Ay
anekTponusa. ['anpBanuka, paQUHUpOBaHWE MEIH, BBIILIABKA
AJIFOMHUHUA

154]

DJeKTpudecKuil TOK B razax. CaMOCTOSTENbHBIN U
HECaMOCTOSITENIbHBIN pa3psl. Pa3nuyHbie TUIIBI
CaMOCTOATENBHOTO pa3psina. Moinnus. [1nazma.
l"azopaspsiaHbie 1aMIbl,

155

Yuennueckuil skciepuMeHT « CHIATHE BOJBT-aMIEPHON
XapaKTEepUCTUKH ANOAa» 3a4€T Mo TeMe « TOKH B pa3inuyHbIX
cpenax»

O6o0marmee nopropenne (15 4)

156

HOBTOpeHI/IC nu 0606H_IGHI/I€ TeMbl «MexaHuKa»

157]

[oBTopenue n 06001IeHNE TeMbI «MoJieKysipHas pu3nKa u
TEPMOJINHAMUKA)

158,

[oBTopenwue n 06001IeHNE TEMBI « DNEKTPHUYECKOE ITOJIE.
IToCTOSIHHBIN NEKTPUUECKUM TOK»

159,

160,

Uroromas x/p 3a kypc 10 ximacca

161,

O0600mmenue no Kypcy du3uku 3a 10 xrace (pe3epBHBIA
YPOK)

162,

0O0600mmenue no Kypcy dmsuku 3a 10 xirace (pe3epBHBIHA
YPOK)

163,

O0600mmenue no Kypcy dm3uku 3a 10 xrace (pe3epBHBIHA
YPOK)

164,

O060061menue o kKypcy ¢usukn 3a 10 kiace (pe3epBHBIN
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YPOK)

165, O6061mmenue no Kypcy gusuku 3a 10 knace (pe3epBHBIH 1
YpoK)

166, O6061mmenue 1o Kypcy gusuku 3a 10 knace (pe3epBHbIN 1
YpoK)

167, O6061menue no Kypcy gusuku 3a 10 knacce (pe3epBHbIN 1
YpoK)

168, O6o6menue mo Kypey ¢usuku 3a 10 kace (pe3epBHbIi 1
YPOK)

169, O6o6menue no Kypey ¢usuku 3a 10 kace (pe3epBHbIi 1
YPOK)

170) O6061menue no Kypcy ¢usuku 3a 10 knace (pe3epBHbIN 1
YPOK)

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 17
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TemaTnueckoe mannposanne 11 kinace puszuka yriy0JeHHbI YPOBEHD
(ooHOBJIeHHBIT PI'OC) 5 yaca B Heger0, 170 yacoB B roa

g Beero |, % | 3
2 Tema ypoka 25 |E 5
> O o e
ol _ & |0 &
- = 2 |F =
Pa3nen 1. QJJIEKTPOANMHAMUKA
Tema 1. MarnutHoe noJie (16 4)
B3anmopeiicTBre MOCTOSITHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarnuTtHoe nozje. ['unoresa 1
Awmnepa
Bekrop marautHOM nHAYKmu. [IpuHnmn
2 CyNEepHO3MIIMU MAarHUTHBIX TOJeH. JIMHUKM MarHUTHOMN 1
WHIYKUWU
3 MarsuTHO€e noje NpoBOJHUKA ¢ TOKOM. OnbIT Dpcrena 1

JI/p mo Teme "ViccnenoBaHre MarHUTHOTO TTOJIS
MOCTOSIHHBIX MarHuToB" niu "VccnenoBanue CBONCTB
(dheppomarnerukoB" unu "MccnenoBanue aeicTBUS
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM"

5 Cuia Amriepa, e€ HarpaBJICHUE U MOJTYJIb 1

6 Pemenue 3anay Ha cuiny Ammepa. 1

; [Ipumenenue 3akoHa AMiiepa. DIeKTPOU3MEPUTEIILHbBIE 1
prOOpbI
JI/p mo teme "M3mepenue cuiibl Amnepa" nuiam

8 "N3yueHne 3aBUCMMOCTH CUJIbI AMIIEpa OT CHJIBI TOKa" 1 1
nim "OnpeneneHre MarHUTHOM MHYKIIUM Ha OCHOBE
n3MepeHus cuibl Ammepa”

9 Cuna Jlopennia, e€ HanpaBJIeHHE U MOJYJIb. [|BHKeHNE 1
3apsKEHHON YacTUIbI B OJHOPOJHOM MarHMUTHOM I10J1€

10 Pemenue 3amau 1

11 | Pabora cunsl Jlopeniia 1

12 Pemenue 3amau 1

13 MaruutHoe none B Bemectse. deppomMarHeTUKy, napa- 1
U THaMarHeTHKH

14 | OcHoBHBIE cBO¥icTBa (peppomarHeTUKoB. [Ipumenenune 1

(dbeppoMarHeTuKoB
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15 Pemenue 3amau no treme "MarautHoe mnoie"

16 Pemtenue 3amau mo treme "MaraurtHoe moie" 1

Tema 2. dnekTpoMarauTHas naAyKIus (15 49)

17 SIBiieHue 3neKkTpoMarHuTHOW HHAYKUMU. [ToTok
BEKTOpPAa MarHUTHOW UHIYKLIIHHU

18 O/1C urayKIIMH

19 3aKOH AJIEKTPOMArHuTHON nHAYKIMU Dapases

JI/p mo Teme "ViccnenoBanue sSiBICHUS
20 3JIEKTPOMArHUTHON MHAYyKIuK'" win "Onpenenenue
WHIYKIIMA BUXPEBOIO MarHUTHOTO TOJIs"

21 Buxpeoe anexrpuyeckoe nose. Toku @yko 1
22 O/J1C uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX 1
23 Pewenue 3amau 1

1

24 [IpaBuiio Jlenna

I/IHI[YKTI/IBHOCTB. KaTYH_IKa HHAYKTHBHOCTHU B LICTIN

25
IMOCTOSIHHOTO TOKa
26 SArnenne camounaykimu. DJ{C caMOMHIyKIIUN
JI/p no Teme "VccnenoBanue sBIEHUS CAMOUHIYKIIHH"
27 i "COopka MOJIENIH DJIEKTPOMArHUTHOI'O
p A\ p
reseparopa"
28 DHeprus MarHUTHOTO TIOJISl KATYIITKHA C TOKOM.
DNEeKTPOMArHUTHOE T0JIe
29 Pemenue 3amau
30 O000111eHIE U CHCTEMATH3allMs 3HAHUH 110 TEME
"DnexkTpoauHamuka"
31 KontponbHas padota no reme "DiaexTpoanHamMuka”
Paznen 2. KOJJEBAHUSI 1 BOJIHBI
Tema 1. Mexanuueckue kojaedoanus (12 )
39 Konebarenpuas cucrema. CBoOOOIHBIE KOJIEOAHUS.
IMapmonnueckue konedanus
33 KnaeMarnueckoe 1 IMHAMHUYECKOE OIMCAHUE
KoJIe0aTeIbHbIX IBIKEHNHN
34 DHepreTuvecKkoe onrcanne. BBIBOI JMHAMHYECKOTO
OIMCAHUS TAPMOHUYCCKHUX KOJICOaHM I U3 HX
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SHEPTEeTUYECKOT0 U KHHEMATUYECKOTO OTTMCAHUS

35 Awmrmutyna u asza KoedaHmii
[Tepuon u wactora konebanuit. [leproa Maabix

36 CBOOOJTHBIX KOJIEOAaHUH MAaTEMAaTHYECKOTO MasSTHHKA.
[Tepnoa cBOOOAHBIX KOJIEOAHU MTPY>KHHHOTO
MasTHHKA

37 JI/p mo Teme "VM3amepenue neproja cCBOOOTHBIX
K0J1€0aHUI HUTSIHOTO U MPY>KMHHOI'O MasiTHUKOB"

38 3aryxatomue kojiebanus. BeiHykIeHHbIC KOJIeOaHMS.
Pe3onanc

39 ABTOKOJICOAHUS

40 Pewenue 3amau

a1 JI/p o Teme "IIpeoOpazoBaHue YHEPTUN B IPY>KUHHOM
MasiTHUKe"

42 Ypok-koHpepenus "MexaHn4uecKkrue KojacOaHus B
MY3bIKQJIBHBIX HTHCTPYMEHTax"

43 O06001IeHre U cucTeMaTU3aIis 3HaHUM 110 TeMe
"Mexannueckue kojiebanus"

Tema 2. JieKTpOMArHuTHbIE Koebanus (16 )
44 DOnekTpoMarHuTHeIe konebanust. KonebarenbHbIi

KOHTYp

cDOpMYJ'IEl Tomcona. CBs3b AMIUIUTYOBI 3apdia
45 KOHACHCATOpa € aMHHHTYHOﬁ CHJIbI TOKA B
KoJie0aTeIbHOM KOHTYPC

3aKkoH COXpPaHCHUA DHCPIUH B UACATIbHOM

46
KOJIeOaTeIbHOM KOHTYpE
47 Pemenue 3amau
48 3aTyxaromue 1eKTPOMarHuTHhIE KOJIeOaHusl.
BriHyX)1€HHBIEC 2JIEKTPOMAarHUTHBIE KOJICOaHMs
49 [TepemenHsblii TOK. Pe3ucTop 1 KOHAEHCATOP B LEMH
MEPEMEHHOT0 TOKa
50 Karymka "HIyKTUBHOCTH B IIETIH IIEPEMEHHOTO TOKa
51 Pemenue 3amau
JI/p o teme "HccnenoBanue NepeMEeHHOTO TOKA Yepe3
52

MOCJIEI0BATENBHO COEIMHEHHBIE KOHAEHCATOD,
Karyumky u pesuctrop" wim "Hccnegoanue paboTsl
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HUCTOYHHUKOB CBETA B LICTIM IEPEMEHHOI'O TOoKa"

3axoH OMa 11 AJIEKTPUYECKON LIENU IEPEMEHHOTO

53
TOKa

54 MOIHOCTb IEPEMEHHOI0 TOKA. AMIUIUTYJHOE U
JEHCTBYIOLEE 3HAYEHHUE CUJIBI TOKA U HAIIPSKEHUS

55 Pe3oHaHC B 351eKTpUUecKol 1enu

56 Pemenue 3amau

57 Wneansublil Tpanchopmatop. [Iponssoactso,
nepeadya u NoTpedIeHUE IEKTPUUECKON IHEPTUH
OKOJIOTHYECKHE PUCKU IIPU IIPOU3BOJCTBE

58 aNeKTpo3Heprun. KynbTypa ncnoiap3oBaHus
JIEKTPOIHEPIUH B IOBCEAHEBHOMN KU3HU

59 O06001eHre U cucTeMaTU3alus 3HaHUH| 110 TeMe
"DeKTpoMarHuTHbIE KoeOanus"

Tema 3. MexaHuveckue 1 3J1eKTPOMATHUTHBIE BOJIHBI (11 1)

60 Mexanndeckre BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

61 CBoiicTBa MEXaHUYECKUX BOJH

62 3ByK. XapaKTepUCTHKH 3BYKa

63 Wudpa3syk u yasrpa3Byk. LllymoBoe 3arps3HeHne
OKPY’KaroILEeH Cpebl

64 Pemenue 3amau

65 JI/p no Teme "M3ydeHne napamMeTpoB 3ByKOBOM
BOJIHBI"

66 DneKTpOMarHuTHbIE BOJIHBL. M3myueHue
AJEKTPOMAarHUTHBIX BOJIH

67 OHeprus eKTPOMarHuTHbIX BoJaH. CBoOMCTBa
JIEKTPOMAarHUTHBIX BOJIH

68 [IIkana aneKTpOMarHuTHBIX BOJIH. [I[pumenenne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpyHIMIBI paguOCBSI3U U TEIEBUACHHUS.

69 Paguonoxamus. D1eKTPOMAarHUTHOE 3arpsi3HEHUE
OKPY’KaroIleH cpeabl

70 Kontponbras padota mo teme "Konebanus u BoTHBI"

Tema 4. OnTuxa (28 u)
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Cger. 3aKOH NPSIMOJIMHEHHOTO pacpOCTPAHCHUS

71
cBeTa

79 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHENHOIO PaclpoCTpaHEHUsI CBETA

73 OTtpaxenue ceta. [Lmockoe 3epkaiio. Chepuueckoe
3epKao
[Ipenomiienue cBeTa. AGCOMIOTHBIN U OTHOCUTEIIBHBII

74 IoKasareib npenomieHus. [lonHoe BHyTpeHHEe
oTrpaxkeHue. IIpenenbHbIi yroi oaHoro BHyTPEHHET O
OTpaKE€HUs

75 Pemrenue 3a1au Ha TpUMEHEHUE 3aKOHOB OTPaXXEHUS U
IIPEIOMJIEHUS CBETa
JI/p o Teme "M3mepenne nokaszaresst MpeaoMIICHHUS

76 "
CTEeKJIa

77 Xop nydeit B npusme. ucnepcus csera. C0XKHBII
cocraB Oernoro cera. L[Ber

78 JIun3bl. DOKYCHOE PacCTOSHUE U ONTUYECKAs CUJIa
JIMH3bI

79 [TocTpoenue n300paxeHui B TMH3aX U UX CUCTEMAaX.
VYBenuueHue JTuH3bI

80 Pemenue 3a1a4 Ha MOCTpOCHHE N300pAKEHUIH,
MOJIyYa€MBIX C TOMOILBIO JINH3

81 I'ma3 kak onTuyeckas cucTeMa
JI/p no Teme "Mccnenoanne 3aBUCUMOCTH (POKYCHOTO

82 paccTosiHUs OT BelecTBa (Ha IpUMEpPE KUIKUX JTUH3)"
win "H3mepenne GpokycHOTo paccTosSHUS
paccenBaroIIMX JUH3"

83 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
r€OMETPUYECKOUN ONTUKH

84 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS

85 Jlucriepcust cBeta

86 Wntepdepennus ceera

87 KorepenTHbie HCTOYHUKHU. Y CIIOBHS HAOIIOICHUS
MaKCUMyMOB 1 MUHUMYMOB

88 Pemenue 3amau
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89 [Ipumenenue natephepeHIun 1

90 Hudpakmus cBeta 1

01 JudpakiuonHas peméTka. Y cioBre HabIoaeHNs 1
IJIaBHBIX MAKCUMYMOB

92 Pemenue 3amau 1

93 JI/p o teme "HabGmronenue audpaxiuu, 1 1
uHTEephEpEeHIH U NOJSIpU3ay cBeTa"

94 ITonepedHocTs cBETOBBIX BOJH. [lossgpu3anus ceera 1

95 Pemenue 3amau 1

96 CBeTOBBIE SBIICHHS B IPUPOJIE 1
O06o0011ieHre 1 cucTeMaTH3alys 3HaHuil 110 TeMe

97 n n l

OnTuka
98 KonrtponsHas pabora o teme «OnTHKa» 1 1
Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH (CTO)
Tema 1. OcHOBBI ClIENIHAIBbHOI TEOPUU OTHOCHUTEJIbHOCTH (5 yacoB)

I'paHn1IBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKU.

99 3aKOHBI JIEKTPOAMHAMUKHI ¥ TPHHLIUT 1
OTHOCHUTEIIEHOCTH

100 IToctynarsl ciennaabHONU TEOPUU OTHOCUTEIBHOCTH 1
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.

101 [IpeoOpazoBanus Jlopenna. YcinoBrue NpUuIMHHOCTH. 1
OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe ICHNE
BPEMEHU M COKpAIICHUE JTTMHbI

102 DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI 1

103 CBs13b MaccChl C SHEPrHel M UMITYJTHCOM 1
PENATUBUCTCKOM YacTULbl. DHEPTrUs MOKOS

Paznen 4. KBAHTOBAS ®U3UKA
Tema 1. KopnyckyasipHo-BoJIHOBO# xyaau3m (17 4)

104 PaBHOBeCHOE TEIJIOBOE U3TyUEHHE 1

105 3axoH cMmenenns Buna 1

106 I'nnore3a M. IInanka o kBanTax. ®oTOHBI 1

107 DHeprus U UMIyJIbC POTOHA 1

108 T/ "0 1 1

p o Teme "OnpeneneHne UMITYIIbCa ¥ SHEPTHA
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PENATUBUCTCKUX YacTull (1o pororpadusim TpekoB
3apsHKEHHBIX YACTHI] B MATHUTHOM ToJie)"

109 doroaddext. OnbiTer A. I'. CToneToBa. 3aKOHBI 1
dororddekra

110 VYpasuenue DitHmreiHa 115 hoTodrdpdekra. "KpacHas 1
rpanuia” Gororddexra

111 JI/p mo Treme "M3mepenue nocrosiaHoi [1nanka Ha 1
ocHoBe uccnenaoBanus porodrddexra"

112 JaBnenue cBera. Onwithl [1. H. JIeOenepa 1

113 BoHOBEIE CBOMCTBA YaCTHIL 1
Bonnsr ge bpoitnst. /Inuna BonHb! 1e bpoitns u

114 pa3Mepsl 001aCTH JOKAIU3AUN JIBUKYIIEHCS 1
YaCTHUIIBI

115 KopnyckynsipHO-BOIHOBOM TyaIn3M 1

116 Jludpakius 3J1eKTPOHOB Ha KPUCTaIIaX 1

117 Crnenuduxka n3mepennii B Mukpomupe. COOTHOIICHUS 1
HeomnpeaenénHocrel ['elizendepra

118 Pemenue rpadguueckux 3agau 1

119 Pemenue pacu€THbIX 33124 1

120 KontponsHas padora o temam: "OcHosbl CTO", 1 1
"KopnyckynspHO-BOJIHOBON Ayanusm"

Tema 2. ®uszuka aroma (6 1)

121 OMBITHI 110 UCCIEIOBAHUIO CTPOEHUS aTOMa. 1
[TnanerapHas Mmozens atoma Pesepdopna

122 [Toctynarter bopa 1

123 Bunel ciektpoB. CekTp ypoBHEH 2HEprHH aToMa 1
BOJIOpO/Ia

124 CrioHTaHHOE U BBIHYKJIEHHOE U3TyYeHHUE CBETa 1

125 Jlazep 1
JI/p no Teme "MccnenoBanue criekTpa pa3peKeHHOTo

126 aTOMapHOI0 BOAOPOJa U U3MEPEHHUE TTOCTOSIHHON 1
PunGepra"

Tema 3. ®u3nka aTOMHOIO SIAPA M JIeMEHTapHbIX YacTul (6 1)
127 Hyxnonnas monens sinpa ['eiizenOepra-lBaHeHko. 1

OOII COO MAOY COII Ne 18 62




3ap;m 1 MaCCOBOC YHUCJIO Aapa. H3zoTombl.
PaI[I/IoaKTI/IBHOCTB

128

3aKoH paiMoaKTUBHOTO pactajga. CBolicTBa
WOHU3UPYIOLIETo U3lydeHus. Biausuaue 1
PAAUOAKTUBHOCTH HA KUBBIC OPraHU3MBI. I[O?,I/IMeTpI/ISI

129

JI/p mo teme "HccnenoBanue paguoakTHBHOTO (poHa ¢
HCIOJIb30BAHUEM JO3UMETpa"

130

DHeprusi CBA3U HYKJIOHOB B sijipe. SIIepHbIEC CUJIBI.
HedexT maccrl sapa. SnepHbie peakiuu. SnepHbie
peakTopsl. [IpoGieMs! yripaBisieMoro TepMOosSAEpHOTO 1
CUHTE3a. DKOJIOTMYECKUE aCIIEKThl PA3BUTHS SIIEPHOI
SHEPIreTUKHU

131

Meroasl perucTpaluny U UCCIEA0BAHUS
3JIeMEHTapHbIX YacTull. yHaaMeHTalIbHbIE
B3aUMOJCUCTBUA. bapnOHBI, ME30HBI U JIEITOHBI. 1
[IpencraBnenue o CrtanaaptHoi Mozenu. KBapk-
[JIFOOHHAS MOJIENb aIpPOHOB

132

®dusuka 3a npeaenamu CtanaaptHoi Mojenu. TéMHas
Marepus U TéMHas sHeprus. EnuncTBo husunveckoit 1
KapTUHBI MUpa

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

Tema 1. DnemenTsl actpoHoMun 1 acTpodusuku (13 4)

133

DTarnbl pa3BUTHS ACTPOHOMHH. 3HAYECHUE ACTPOHOMUU 1

134

HpI/IMeHI/IMOCTB 3aKOHOB (I)I/I3I/IKI/I JJIs 00BsICHEHHS
MpUpoOaAbl KOCMUYICCKUX 00BECKTOB. Metoasl 1
ACTPOHOMUYICCKHUX HCCIeI0BaHUM

135

CoBpeMeHHbIE ONTUYECKUE TEJIECKOTIbI,
pasuoTeNeCKOIbl, BHEATMOC(EPHAs aCTPOHOMMUS

136

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3bI,
IUIAHETHI, X BUAUMOE JBHKEHHE

137

JI/p o teme "HabGmroaeHus 3BE31HOTO HEOA
HEBOOPYKEHHBIM TJIa30M C UCIIOJI30BAaHUEM
KOMITBIOTEPHBIX IPWIOKEHUH JJI ONIPENEIICHUS
MOJIOXKEHUS HeOECHBIX 00BEKTOB HAa KOHKPETHYIO 1
JIaTy: OCHOBHBIE cO3Be311s1 CeBEpHOro MoMymapus u
sipkue 3BE3761" win "HaOmronenus B Teneckon JIyH#I,
IJIaHET, TYMAHHOCTEW U 3BE3/IHBIX CKOILJIEHUH"

138

Conueunas cucrema. Comnuie. ConHeunas
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aKTUBHOCTE. VIcTOUHHK OHEpIrun COJ'IHI_[a U 3BE3]

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamMmma

139 o
"CreKTpaJIbHBIN KJIACC — CBETUMOCTD"
140 3Be3 bl IIaBHOM OCIEN0BATEIbHOCTH
Bnytpennee ctpoenue 38&31. CoBpeMEHHbBIE
141 NPEICTAaBICHUS O IPOUCXOKACHNH U 3BOJIIOLIUN
ComHia u 3BE3/1. DTarnbl )KU3HU 3BE3]]
147 Muneunsbiii [1yte — Hama ["anaktuka. TuUnbsl rajakTuk.
UEpHble AbIphI B ipax raJlakTUK
143 Bcenennas. Pacumupenue Beenennoid. 3akon Xab60:ma.
Teopus bonbemoro B3peiBa. PennkroBoe usiydeHue
144 MacmrabHas cTpykTrypa Beenennoil. Meraranaktuka
145 Hepewénnpie npo6iieMbl aCTpOHOMUUT
Oo6o0marniee nopropenue (25 4)
O060061eHne U cucTeMaTu3anus 3HaHui. Ponb pusuku
146 Y ACTPOHOMHH B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COLMATILHOW M ITHYECKOU chepax NessTeIIbHOCTH
YyejoBeKa
O06o001eHre U cucTeMaTH3alys 3HaHui. Poib 1 MecTo
147 (GU3MKN ¥ aCTPOHOMHUH B COBPEMEHHOI HayuyHOU
KapTUHE MHpa
O06o06menue 1 cuctemMaTr3alys 3Hanuii. Pob
¢uznueckoil Teopun B GopMUpPOBAHUM NPEACTABICHUI
148 0 (pusnueckoi KapTHHE MUpa, MECTO (PU3NUECKOMN
KapTUHBI MUpPa B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTaBICHUHN O MPUPOJIE
O06o01eHre 1 cucTeMaTr3als 3HaH|H 110 TeMe
149 n n
Kunemaruka
150 O06o00meHre 1 cucTeMaTH3allds 3HaHUH 10 TeMe
"KunemaTuka"
O06o001IeHre 1 cucTeMaTr3aIis 3HaHUH 110 TeEMe
151 n "
JlmHamuka
152 O06o0menne 1 cucTeMaTHU3aIlds 3HaHHUH 110 TeMe
"Cratuka TBEporo Tena"
O06o001eHre 1 cucTeMaTr3aIis 3HaHUH 110 TeEMe
153

"3aKOHBI COXPAHEHHUS B MEXaHUKE"
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O606H.[CHI/I€ M CHCTEeMaTH3allHsl 3HAHUM 110 TEME

154 n e n
OCHOBBI MOJIEKYJISIPHO-KUHETHIECKON TCOPUH

155 O0001enre 1 cucTeMaTH3ays 3HAHUH 110 TEME
"TepmoauHamuka. TenaoBbie MalTUHbI"
O0001IeHrEe ¥ cucTEMAaTH3alys 3HAHUH 110 TEME

156 "ArperatHble cocTosiHUs BemecTBa. Da3oBbie
nepexomst"

157 O0001enre 1 cucTeMaTH3ays 3HAHUH 110 TEME
"DnexTpuueckoe moie"

158 O0001IeHre ¥ cucTEMAaTH3alKs 3HAHUH 110 TEME
"TlocTOSIHHBIN AIEKTPUUECKUN TOK"

159 O000111eH1E U CUCTEMATHU3all|s 3HAHUH 110 TEME
"Toku B pa3inyHbIX cpenax”

160 O0001IeHre ¥ cuCTEMATH3alMs 3HAHUH 110 TEME
"MarautHoe none"

161 PesepBHblil ypok. O600111€HHE U CUCTEMATU3aLINs
3HaHUH MO0 TeMe "DIeKTpoOMarHuTHas UHAyKuus"

162 PesepBHblil ypok. O0001IeHHE U CUCTEMATH3AIIHS
3HaHUH 110 TeMe "Mexannueckue Kojebanus"

163 PesepBHblil ypok. O60011€HNE U CUCTEMATH3alHs
3HaHUi 110 TeMe "DJIeKTpOMarHUTHbIE KosieOaHus"
PesepBHrIil ypok. O000IIeHHE U CUCTEMATU3AIIHS

164 3HaHW# 110 TeMe "MexaHn4YecKue u
3JIEKTPOMAarHUTHHIE BOJTHBI"

165 PesepBHrIil ypok. O000IIeHHE U CUCTEMATH3AIIHS
3HaHu# 1Mo TeMe "OnTuka"

166 PesepBHblIil ypok. O60011€HNE U CHCTEMAaTU3alNs
sHanuii mo reMe "Ocuosrl CTO"
PesepBHrIil ypok. O000IIeHHE U CUCTEMATU3AIIHS

167 3HaHui 1o TeMe "KoprnyckynsipHO-BOIHOBOU
nyanuzm"

168 PesepBHbIil ypok. O60011IeHNE U CUCTEMATH3aIHS
3HaHUH 1m0 TeMme "dPn3uka aroma"
PesepBHbIil ypok. O000IIeHHE U CUCTEMATHU3AIIHS

169 3HaHu# no TeMe "®u3nKa aTOMHOTO A]ipa U
3J€MEHTapHbIX YyacTull”

170

PesepBHbIil ypok. O000IIEeHHE U CUCTEMATHU3AIIHS
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3HaHUH Mo TeMe "DaeMeHThI acTpohU3uKu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16

OOII COO MAOY COII Ne 18 66




