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HOACHUTEJDBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE CpeIHEro oO0Iero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHUW M TPEOOBAHWM K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHOM MporpaMmsl, ipeacTaBieHHbIx B PI'OC COO, a takxke
c yu€toM (enepanbHON paboueit mporpammbl BocnuTaHuss W Konuenmuu
npenojaBanus yaeOHoro npeaMera «dusmka» B 00pa3zoBaTENbHBIX OpraHU3alUIX
Poccuiickoit @enepainnu, peaqnu3yomux OCHOBHBIE 00pa30BaTeIbHbIC TPOTrPAMMBI.

[Iporpamma no usuke onpesenser o0g3aTeIbHOE IPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCJIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JiesioB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH  0O0yYaroluxcs.
[Iporpamma 1o ¢uszuke Aa€T MOpeACTaBICHUE O IENAX, COJAEpPNKaHUHU, OOIIen
CTpaTteruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTHUA OOYYAIONIMXCS CpEACTBAMHU
yueOHoro npeaMera «Pu3rka» Ha yriayOoa€HHOM ypOBHE.

N3yuenue kypca ¢u3uku yriayOnEHHOTO YpOBHSI MO3BOJIAET PEaU30BaTh
3a/1la4u MPO(PECCUOHAIbHON OpUEHTAIMH, HAIpPaBICHO Ha CO3/IaHHUE YCIOBHM JUIs
MPOSIBJICHUSI CBOMX HWHTEUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXIbIM
oOyyJarommmcsi, KOTOpble HEOOXOAUMBI [UJIsi TPOAOKEHUS oOoOpa3oBaHUS B
OpraHu3alusX MpoPecCHOHATLHOIO O00pa3oBaHUs MO pPa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme o ¢puzrke onpeaensroTcs MIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs: JHUYHOCTHEIE,
MeTanpeaMeTHble, TMpeaMeTHble (Ha  yriiyonéHHoM  ypoBHe). Haydno-
METOJIOJIOTUYECKOM OCHOBOM JUIsi pa3pabdOTKu TpeOOBaHM K JIMYHOCTHBIM,
METanpeMETHbIM W TPEAMETHBIM pe3ysibTaTaM OOyYarolmuXcs, OCBOMBIIHNX
nporpaMmy no (pu3uke Ha ypoBHE CpEIHEro 0011ero 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma no pu3uKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJIBTATHI OCBOCHHS Kypca (PU3HKHU Ha YTIyOJEHHOM YPOBHE,
B TOM YHCJI€ IPEJAMETHBIC PE3yJIbTAThI 10 T0JIaM 00yUCHHUS;

coziepkaHue yueoHoro npeamera « Pusznka» o rojgaM 00y4eHHsl.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIA XapakTep W MOXKET OBITh
WCIIOJIb30BaHA YUUTEISIMU (DPU3UKH JJII COCTABIICHUS CBOMX pabOUNX MPOTPAMM.

[Iporpamma mo ¢u3vKe HE CKOBBIBACT TBOPUECKYIO MHUIIMATHBY YUUTEJICH H
NPEAOCTABISIET BO3MOXKHOCTH JJIs  peajv3alldd Pa3IMYHbIX METOJAMYECKUX
MOJXO0JIOB K TPErojaBaHui0 (U3MKKA Ha YTIIYyOJEHHOM YpPOBHE TPHU YCIOBHH
COXpaHEeHHs 00s13aTeIHLHON YaCTH COoJIep KaHus Kypca.



®du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpysxkaroniem mupe. IIKoapHbIN Kype GUBMKH — CUCTEMOOOPa3yIOMIUi
JUI. €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHWM, HW3y4yaeMbIX XHMHEH, OHOJIOTHEH,
buzmdeckorr reorpadueii MU acTpoHoMmuei. lcronap3oBaHWE U AKTHBHOE
npuMeHeHrue (U3MUYECKUX 3HAHUM OINpeienyio Xapakrep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJOTHI B chepe IHEPTEeTUKH, TPAHCTIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHsI HOBBIX MaTEpHANOB C 3aJaHHBIMH CBoOiicTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOMW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaronierocsi, B GOpMUpPOBAaHUE YMEHUI NMPUMEHSTh HAYYHBIA METOJ MO3HAHUS
IPU BBIMOJTHEHUU UMU YYEOHBIX UCCIIEA0BAHUM.

B ocHoOBY kypca pu3uku Ha ypoBHE CpeTHEro 0011ero 00pa3oBaHus MOJIOKEH
pAI MO, KOTOPbIE MOYKHO PACCMaTpPUBaTh KaK MPUHLIMIIBI €70 TOCTPOCHHS.

Hoea uenocmmuocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3esioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepualn Kypca (HU3UKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuid. Benymum B Kypce sBiseTcs
(dopMUpOBaHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEILECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuszanusi ONpeAnoiara€T MCIOJIb30BAHUE
F'YMaHUTAPHOTO TNOTEHLHANAa (PU3UUYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y 3KOJIOTHYECKUMU IPOOJIeMaMH.

Hoea npuknaonon nanpaenennocmu. Kypc usnku yriry0iaE€HHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIUPOKUM KPYI'OM TEXHUYECKHUX M TEXHOJOIMYECKHUX
IPWIOKEHUN W3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUA M COBPEMEHHbIE TEXHUYECKHE YCTpPOICTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEICHUSA JJIEMEHTOB
COJIEp>KaHus, TMOCBSIIEHHBIX OJKOJOTHYECKUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHUKH M TEXHOJOTHH, a TaKKe OOCYXKICHHS
npo6JieM pallMOHAIBHOTO MPUPOIOIOIB30BAHUS U HKOJIOTMUECKON 0€30MacHOCTH.

OcBoeHue cofiepkaHusi IporpaMmsbl 1o (PU3KKE JOHKHO OBITh MOCTPOCHO HA
NPUHIIMIAX CHCTEMHO-ACATEIHbHOCTHOTO moaxoaa. Jims gusuku peamuzamus 3THX
IPUHLKIIOB 0a3upyeTcsl Ha UCIOIb30BAaHUM CAMOCTOATEILHOTO HKCIEPUMEHTA KaK
IOCTOSIHHO JIeHcTByIomero (axkrtopa yuyebHoro mnpouecca. s yriayOn€HHOTo
YPOBHSI — DOTO CHUCTEMa CAaMOCTOATEIBHOIO YYEHHUYECKOIO HKCIEPUMEHTA,



BKJIIOYAIOIIET0 ()POHTAIbHBIE YUYEHHYECKHUE OIBITHI MPU HU3YYEHUU HOBOTO
MaTepuana, JaboparopHbie paboThl U pabOTHl MpakTuKyMa. [Ipu 3TOM BO3MOXKHBI
JIBa crioco0a peanu3aiuu GU3nYecKoro MpakTukyma. B repBom citydae mpakTHKyM
npoBoautcs 6o B koHme 10 m 11 kmaccoB, MO0 TOCHE MEPBOTO M BTOPOTO
MOJIYTOJIUHA B KaXKJIOM M3 TUX KjaccoB. BTopol crmocod — 3To mHTErpamnus padbor
PAKTUKyMa B CHCTEMY JIa0OpAaTOPHBIX pabOT, KOTOPbIE MPOBOJSTCS B IpOIIECCe
u3ydeHus: paszaena (temel). [Ipu sTom moa paboTramu NpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE ~ HCCIIEJIOBAaHUE, KOTOPOE TMPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BH/Ia O€3 MOIIArOBON MHCTPYKIIMH.

B nmporpamme mno (Qusuke cucTeMa yYEHHYECKOrOo IKCIIEPUMEHTa,
7ab0paTOpHBIX pabOT M MpPAKTUKyMa MpEJCTaBiICHA €IUHBIM TNepeuHeM. Brioop
TEMATHKH JJIS 3TUX BHJIOB YUYEHHYECKHX MPAKTUYECKHX PAOOT OCYIIECTBISETCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MPOIIecca UCXOAs U3 0COOEHHOCTEH MOYypOYHOTO
IUTAHUPOBAHUS W OCHalleHusi kabuHeta ¢usuku. Ilpu »TOoM oOecneunBaeTcs
OBIIAJICHHE OOYYarONIMMHUCS YMEHUSMHU TMPOBOAWTH TPSIMbIE ¥ KOCBCHHBIC
MU3MEPEHMsI, UCCIIECNOBaHMS 3aBUCUMOCTEH (DU3MUECKUX BEIWYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bosnbiioe BHUMaHUE yIesieTCs PEIICHNI0 Pacu€THBIX M KaueCTBEHHBIX 3a7ad.
[Ipu 3TOM 111 pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIIAIOTCS 3aa4U C IBHO 3aJJaHHOMU
¥ HESBHO 3aJ]aHHON (PU3MUECKON MOJIETBIO, TO3BOJISIONINE TPUMEHSATh U3YYCHHBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasfena Kypca, TaKk U HHTETPHUPYS
IpUMEHEHHUE 3HAaHUI U3 pa3HbIX pa3nenoB. J[Ji1 Ka4eCTBEHHBIX 3a/1a4 TPHUOPUTETOM
ABJISIIOTCSL  3aJlaHusl Ha OOBSCHEHUE/NPEJCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIIECCOB B OKpY’Kalollel >XKU3HH, TpeOyrolire BbiOopa (hu3ndecKon
MOJIENHN JUIS CUTYalluU TPAKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @PI'OC COO k maTepruanbHO-TEXHUYECKOMY
o0ecrniedeHnto yaeOHOro mporecca Kype pu3uku yriyOon€HHOTo ypoBHS Ha YpPOBHE
cpeaHero oOiiero 00pa3oBaHUsSI JOMKEH HM3y4aThbCS B YCIOBHUSX MPEIMETHOTO
kabuHera. B kabwHeTe (Qu3MKM JOMKHO OBITH HEoOXomaumoe 1abopaTopHOE
o0opynoBaHUE ISl BBIMOJIHEHHSI yKa3aHHBIX B IPOrpaMMe M0 (PU3UKE YUEHUUIECKHX
OTIBITOB, TAOOPATOPHBIX PabOT U PabOT MPAKTHKyMa, & TAKKE JIEMOHCTPAIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanimoHHoe o0OopyaoBaHue (OpMUPYETCSs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JIOCTATOYHOCTH U OOECMEYMBAET IMOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpaIuil IS
UCCIIEIOBAHUS  M3y4YaeMbIX SBJIEHUH M  MPOIECCOB, OSMIUPUYECKUX U
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMECHECHHM.

JlabopatopHoe 000pymOBaHWE M YYEHUYECKHX TMPAKTHUYECKUX pPaboT
(GopMupyeTcst B BUJIEe TEMAaTHUYECKUX KOMIIJIEKTOB M OOECIEeuMBaeTCs B pacyére



OJIHOTO KOMIUIEKTa Ha JBYX OOydalommxcs. TeMaTH4ecKue KOMILJICKTHI
7a00paTOpHOTO OOOPYIOBAHMS JIODKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IUMPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJIIMH U3y4eHUS PU3MUKH B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE UWHTEpeca M CTpeMJICHUS OOydYalIMXCi K HAYYHOMY
U3YYCHHUIO TMPUPOJbI, PA3BUTHE WX HHTEJUIEKTYallbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa M3y4deHHUsT OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUIN OOBSCHSTH SBJICHUS C UCIIOIb30BaHUEM (PHU3UUYECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHue MPEACTABICHUN O poiu (U3UKH JI1 Pa3BUTUS JAPYTHUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peCTaBICHUN 0 BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAILHOM  JCSTEIBbHOCTH, CBS3aHHBIX C (DU3UKOW, TMOJTOTOBKA K
JanbHelIeMy 00y4eHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHue 3TUX Lenei o0ecreuynBaeTcs pelieHueM CIeAyoIuX 3a7ad B
poliecce U3yUYeHusl Kypca (PU3NKHU Ha YPOBHE CPEJIHETO O0IIero 00pa3oBaHUs:

IpUOOPETEHHE CUCTEMBI 3HAaHUI 00 0OIUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpUsSX,  BKJIOYas  MEXaHWKy,  MOJIEKYJISIpHYIO  (HU3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTpOU3UKH;

dbopMupoBaHUE YMEHUN NPUMEHATh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHUS
bU3NYEeCKUX SIBJICHUNA B TPUPOJIC W ISl MPUHATUS MPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CITOCOOOB PEIICHUS PAa3IMIHBIX 33]1a4 C IBHO 33JJaHHON (prU3HUecKoi
MOJIENbIO, 3a7ad, MOJPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO3JaHue (HU3HUECKOMN
MOJICNIM, aJCKBAaTHOM YCIOBHSM 3aJayd, B TOM YHCJE 3a/]ad HHXKEHEPHOTO
XapaKkTepa;

NOHUMaHUEe (U3NUECKMX OCHOB W TPUHIIAIIOB JCHCTBUS TEXHHYECKUX
YCTPOMCTB ¥ TEXHOJIOTUYECKHUX MPOILECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIQJICHUE METOJIaMH CaMOCTOATEJIBHOTO TIUIAHUPOBAHUS U MPOBEICHUS
¢bu3nuecKnX OSKCIEPUMEHTOB, aHalW3a W HUHTEpHpeTanuu  uHOOpMaIH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJbTaTa;

CO3/IaHUE YCJIOBUU I PA3BUTUS YMEHUU NPOEKTHO-HCCIEN0BATENIBCKOM,
TBOPYECKOM JEATENBHOCTH;



pasBuTHE UHTEpeca K chepam nmpodhecCuOHATHHOM e TENHHOCTH, CBI3aHHON
¢ (PU3UKOM.

B cootBerctBumn ¢ tpeboBanusimu OI'OC COO yriyOnéHHBIH YPOBEHb
U3ydeHHs y4deOHoro mpeamera «@Pu3nMkKa» HAa YpPOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHus BBIOMpaeTCs O0O0YyYAIOUIUMHUCS, IUIAHUPYIOIMIMMH  TPOJOJIKEHUE
0o0pa30BaHuA M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yrinyOnéHHBIM ypOBEHB) Ha YPOBHE CPEJIHETO OOIIero
obpazoBanus orBoauTtcs 340 gacor: B 10 kinacce — 170 gacoB (5 4acoB B HEJIEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIETIO).

[Ipeanaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX WU
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JellaeT BbIOOD
NIPOBEJICHUS JIA0OPAaTOPHBIX PabOT M OMNBITOB C YYETOM WHIUBHIYATbHBIX
0COOEHHOCTEH 00yyaroIuXCsl.



COJEPKAHUE OBYUYEHUA
10 KVIACC

Paznea 1. HayuHnblili MeTO MO3HAHWSI IPUPO/BIL.

®dusuka — pyHIaMeHTaIbHas HayKa o npupojie. Haydnblit MeTo o3HaHUS U
METO/IbI CCIIeIOBAaHUS (DU3UUECKUX SIBJICHUIA.

DKCHEpUMEHT U Teopus B Mpoliecce Mo3HaHus npupojsl. Habmogenue u
AKCIIEPUMEHT B (hU3HKE.

CnocoObl u3MepeHuss (U3MUECKUMX BEIMYMH (aHAJIOTOBBIE W LU(]pPOBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  Qu3myeckux  BenuuuH  (aOCoONOTHAsS U
OTHOCHTEJIbHAs).

MopenupoBanue (GU3NUYECKUX SBJICHUNA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPOE TEIO, UACAIbHAS KUAKOCTh, UACAIbHBIN ra3, TOUCUHbIN 3apsij).
I'mnore3a. @u3nyecKuii 3aK0H, TPAHULIBI €TI0 IPUMEHUMOCTU. PU3nYecKas TEOpHUsl.

Pons u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTHYECKON AEATEIBHOCTH JIIOJIEH.

Yuenuueckuii sxcnepumenm, nadvopamopusie padomuol, npaKmuKym.

N3mepenune cuibl TOKAa M HAMPSYKEHUSI B LIENU MOCTOSIHHOTO TOKA IMPY MOMOIIIH
AHAJOrOBBIX U U(PPOBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LU(]poBoH snadoparopueil no ¢usuke. [Ipumepsl n3MepeHus
(U3HUECKUX BEIMYUH MPU MOMOIIH KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe ABMKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBMXKCHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXAHUKHU.

Pannyc-BexkTop MarepuasbHON TOYKHM, €ro NPOEKIHH Ha OCH CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienne, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHHE MaTEpHAIbHOM TOYKHM, UX IMPOEKIWH HAa OCH CUCTEMBI KOOPJMHAT.
CnoxeHue nepeMenieHui u CI0KeHUue CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEUHOE JBUKEHUE. 3aBUCUMOCTb
KOOpPJMHAT, CKOPOCTH, YCKOPEHHS U IyTH MAaTEPUAIbHOM TOYKHA OT BPEMEHU U HX
rpaduKy.

CBobOosHOE mMajeHHe. YCKOpeHHe CcBOOOTHOro majeHus. JIBmKeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOPJHMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKU OT BPEMEHH U UX TPaPUKH.



KpuBonunennoe nBwxkeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBasi M NUHEWHas ckopocTh. [lepmon m wactora oOparieHus.
[enTpocTpemuTenbHoe (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U TIOJIHOE
YCKOPEHUE MAaTepUAIIbHOU TOUKH.

TexHuyeckue YCTpOICTBA W TEXHOJOTHMYECKHE IPOLECCHI: CIUIOMETD,
JNBUKEHHUE CHAPSAJIOB, LIEMTHBIE, HIECTEPEHYATHIE U PEMEHHBIE IIEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPHUCTHK
JBUKCHHUS.

CriocoObl uccien0BaHus IBUKEHUN.

Nnnroctpanus npeaesibHOroO NeEPEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune aBmkeHUs Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUHN 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOi CKOPOCTH B pEIyKTOpE.

CpaBHeHUE TyTEN, TPACKTOPUM, CKOPOCTEN IBUKEHHUS OJHOTO U TOTO JKE TEJIa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

N3ydeHne HEPABHOMEPHOTO ABMKEHHS C LIEJBIO ONPEACIICHUS MIHOBEHHOMN
CKOPOCTH.

N3mepenne yckopeHus: Npu NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBHKECHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHuss  (PEKOMEHJI0OBaHO
UCTIOJIb30BaHuE IU(PPOBOI 1abopaTropun).

N3yuenue nBUKEHHUS TeNa, OPOIIEHHOI0 TOPU30HTANIBHO. [I[poBepka rumnoresbl
O NOPsAMOM IPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXIYy JalbHOCTBIO ITONETa M
Ha4aJIbHOM CKOPOCTHIO TEJIA.

N3yueHne nBWKEHUSA Tella IO OKPYKHOCTH C HOCTOSSHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepro/ia 0OpallleHns KOHUYECKOro MasiTHUKA OT
€ro IapaMmeTpoB.

Tema 2. /lunamuxa.



[IepBeii 3akoH Hprorona. HMuepumanwsHble cucrtemsl orcu€ra. [IpuHumn
oTHocuTenbHOCTH [anunes. HemHepuuanbHble CUCTEMBI OTCU€Ta (OMpeneseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uimu Cuil.

Bropoii 3akoH HproTOHA /U151 MaTepraibHONU TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PAaBUTALMOHHON W
WHEPTHON MacCBhl.

Cuna 1spKecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MAICHUS OT BBICOTHI HaJY
MOBEPXHOCTBIO MJIAHETHI U OT reorpaduueckoi mupoThl. JBrkeHre HeOECHBIX Tel
U ux cnyTHUKOB. 3akoHbl Kemepa. IlepBast kocmMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Tenma, aBmkymerocs c¢
YCKOPEHUEM.

Cuina tpenust. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbXKEHHUS U CUIIA TPEHUS MOKOSI.
Koaddunment tpenust. Cuia conpoTUBIEHUS MTPU ABUKEHUU Tela B )KUJIKOCTH UITN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJILHOTO IBUKEHMUS.

Jasnenune. I'mapocratnueckoe gasnenue. Cuna Apxumena.

TexHU4YeCKre YCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: MOAIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOnroienre 1BUKEHUS TEll B MHEPIUMATIbHBIX U HEMHEPIUAIbHBIX CHCTEMaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne nByx UWIMHAPOB WM MIAPOB PA3HOM MACCHl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIIMATBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEIIY CHJI C TPOU3BEICHUEM
MacChl TeJla Ha €r0 YCKOPEHHUE B MHEPIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIKUX B PE3YIbTATE B3AUMOICUCTBUS TEIL.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenne paBHOEHCTBYIONIEH CHJI TIPH JBMKEHUU OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHU JBUKEHHUS OpycKa Mo
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCCHI.



HccnenoBanre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B IMPYXKHHE U
pe3uHOBOM 00pa3Iie, OT uX JAehopMaIuu.

N3yuyeHue OBUMKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON depes
IErKuii OJIOK.

N3mepenne kodpduimenta TpeHHsl MO BETUYMHE YTIIOBOTO Kod(dduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne nBuxeHust Opycka MO HAKJIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
KO3 PUIIMEHTOM TpEHHS.

N3ydeHne nBUKEHUS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. llocTynarenbHoe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Teina. MOMEHT Cuibl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl.
CrnoxeHune cull, MPUII0KEHHBIX K TBEpAOMY Tely. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuyHOe PaBHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: KPOHLITEHH,
CTPOUTEIIBbHBIN KPaH, pelIETYaThle KOHCTPYKLIMHU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

HUccnenoBanne ycinoBUil paBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBanne KpOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENIA, UMEIOIIETO TUIOIIAIb OITOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 mexanuke.

NMnynec maTepuanbHON TOYKHM, CHCTEMBI MAaTEPUAIBHBIX TOUEK. LleHTp Mace
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbe cvitbl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT umnynbca MaTrepualbHOW TOUYKM. lIpencraBneHne o coxpaHEHHH
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
IpeCcTaBlIeHuEe pabOThl CUJIBL.

MOIIHOCTh CHJIBL.

Kunernueckass »Heprus MarepuanibHOM TOYKH. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTEPUAIIbHON TOYKH.



[lorennuanbHple W HENOTEHIMAJIbHbIE CWIbl. lloTeHHManbHas >SHEpPrus.
[ToTenmumanbHast dHEprusi yrnpyro neGopMupoBaHHONW Tpyx uHbL. [loTeHIManbHasA
JHEPrus Tejla B OAHOPOIHOM IPaBUTALMOHHOM I10Jie. [loTeHIIManpHas Y3HeEprus teia
B T'PAaBUTALlMOHHOM II0JIE OJHOPOJHOrO Imapa (BHyTpHM M BHE Iapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThs KOCMUYECKAs! CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CUJT C U3MEHEHUEM MEXaHUYECKOM YPHEPrUuu
CUCTEMBI T€Jl. 3AKOH COXPaHEHUSI MEXaHUUYECKOMN YHEPTUH.

VYrpyrue v HEypyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymwn il WACAIBHOM KUAKOCTH KakK CIEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHnueckue ycTpoucTBa U TEXHOJOTMYECKHE MPOIECCHI: TBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBINA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

HN3mepeHne MOIIHOCTH CHUJIBI.

M3MeHeHue 3HepruM Tejla IPU COBEPLIEHUU PaOOTHI.

B3auMmHble mnpeBpanieHUss KUHETUYECKOM W ITOTEHIIMAJIbHOW DJHEPIUM IPHU
JEWCTBUU HA TEJO CUJIbI TAXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEpruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

N3mepenne nMmmyibca Tena o TOpMO3HOMY ITyTH.

N3mepenne cuiibl TAru, CKOPOCTU MOJEIHU AJIEKTPOMOOUIISE U MOITHOCTH CHJIBI
TATH.

CpaBHEHVE N3MEHEHMS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHEeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJECHCTBHH.

N3Mepenne KHNHETUYECKOW YHEPTUU TEJIA 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! OTEHIMAIBHONW YHEPTUU NPYKUHBI ¢ paOOTOM CHIIBI
TPEHHSI.

Onpenenenue pabOThl CHIBI TPEHUS] MPU JBMKEHHHM Tejla MO HAKIOHHOM
IIJIOCKOCTH.

Pazgea 3. MoaekyasipHas pU3HKa ¥ TEPMOAUHAMMKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOT Meopull.

OcHOBHbBIE TMOJOXKEHUST MOJEKYJsipHO-KUHeTHUeckoi Teopun (MKT), wux
onbITHOE 0OocHOBaHue. [lnddysus. bpoyHoBckoe aBmkeHne. XapaKkTep IBUKEHUS
Y B3aMMOJCHCTBUS YACTHULl BellecTBa. MoOJEIn CTPOCHUs Ta30B, KUAKOCTEN U
TBEPJBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITHUX MoJieei. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuectBo Bemectsa. [locrosnnas ABoraipo.



TennoBoe paBHOBecue. Temrepatypa u crnocoObl e€ m3mepenus. [llkama
temnepatyp Lleascus.

Mogenbs uaealbHOro ra3a B MOJIEKYJISPHO-KUHETUYECKON TEOPUU: YaCTHUIbI
rasa ABMXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYIOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneipona. AOcooTHas
Temreparypa (mkana temnepatyp KenbBuna). 3axon lanbTona. M3ompornecch B
UJCAIbHOM Tra3e C [IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHHE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3p  MeXIy JaBIEHUEM U CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJEalbHOTO rasa (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM TEOPUHU UACAIBHOIO rasa).

CBs13b a0COJIFOTHOM TeMITepaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW SHEPTUEN MOCTYINATENBLHOIO TEMJIOBOIO ABUKEHUS €€ YaCTHII.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE IMPOLECCHl: TEPMOMETD,
O6apomeTp, MolydeHue HaHOMATEePUAJIOB.

Hemoncmpayuu.

Mojienu IBUKEHHS YaCTHUI] BELIECTBA.

Monens OpOyHOBCKOTO JIBUKEHUS.

Buneopomnuk ¢ 3anuchbio peanbHOro OpOyHOBCKOI'O JIBUKEHUS.

Huddy3us xxugkocTen.

Mogens onsita llTepHa.

[IpuTskenne MOJIEKYII.

Mojienu KpuCTaININYECKUX PEIIETOK.

HaGnronenue u ncciieqoBaHue N30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

HccnenoBanne mporecca YCTaHOBICHHMS TEIUIOBOIO PABHOBECUS IPH
TETIO00OMEHE MEXKy TOpsiYeld U XOIOAHON BOAOH.

N3yueHune wH30TEpMUYECKOro mpouecca (PEKOMEHJOBAHO MCIOJIb30BAHUE
uudpoBoi 1abopatopun).

N3yuyeHnne n30xXopHOTO Mporecca.

N3yuenue nzobapHoOro npouecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ]) cuctema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIMHAMUAYECKOW CUCTEMBbI. BHEIIHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOANHAMUYECKOI CUCTEMBI KaK CPEIHUE 3HAUCHUS BEJIMYMH, ONTUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CaMONpOM3BOJIbHAS — PEJIAKCaLIMS
TEPMOJIMHAMUAYECKOU CUCTEMBI K TEIIOBOMY PaBHOBECHIO.



Mogens uleanbHOro ra3a B TEPMOJMHAMHKE — CHUCTEMa YpPaBHEHMUIA:
ypaBHeHUe MenaeneeBa—KiianelipoHa U BBIPAXXEHUE U1 BHYTPEHHEW SHEPTUM.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHUEHTpAlWs YacTHUll, BBICOKHE
TeMIlepaTypsl. BeipakeHue sl BHYTpEHHENW SHEPTrUrd OJHOATOMHOTO MIEATbHOIO
rasa.

KBa3zucratuueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHas pabota B TepMoAuHamMuke. Boraucienue paboThl o rpaduxy
npolecca Ha pV-nuarpamme.

Tennonepenaya  kak  crmoco0 — M3MEHEHUSI  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  cucTeMbl 0e3  coBepuieHuss pabotel.  KouBekuus,
TEIJIONPOBOIHOCTD, U3TyYEHHUE.

KomnuectBo Ttemnotel. TemmoéMkocTh Tenma. VYAelbHass U MOJISpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHUE Maiiepa. YenbHas TeEIIoTa CropaHus
ToriBa. Pacu€r KkosmuyecTBa TEMJIOTH Mpu Termonepenadye. I[lonsitue o0
aauabaTHOM Tpoliecce.

[lepBblii 3aKOH TEPMOAUHAMUKHU. BHYyTpeHHss1 dHEeprus. KoanyecTBo TENIoThI
U paboTa Kak Mephl HM3MEHEHUS BHYTPEHHEW SHEPruu TEePMOAMHAMUYECKOMN
CHUCTEMBI.

BTtopoii 3akoH TepMOIMHAMUKH JJ1S1 PABHOBECHBIX MPOIIECCOB: YePe3 3aJJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CUCTEMBI MPOXOIUT €IUHCTBEHHAS
anuabaTa. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3ak0H TEpMOIMHAMUKM ISl HEPAaBHOBECHBIX ITPOLECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJOAHOTO Tella K 0ojiee HarpeTomMy 0e3 KOMIIEHC AU
(Knaysuyc). HeobpatumMocTh NpUPOHBIX MPOIIECCOB.

[Tpunnune! neictus TermoBbix MamuH. KII/I.

Maxkcumanenoe 3nauenue KIIJI. Lukn KapHo.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUTaTeneil. TemnoBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHUE MPOILIECCHI: XOJOAWIbHUK,
KOHJMITMOHED, JU3CIbHBIA W KapOIOPATOPHBIA JBUTATENH, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIEpaTyp, YTUIU3ALUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEINIOBOTO HACOCA, YTUIIU3ALHs OMOOPraHUYECKOTO TOTUIMBA ISt
BBIPAOOTKHU «TETUIOBOI» U JIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3menenne TemnepaTypsl Ipu aquadaTUYECKOM PACIIUPEHUH.

Bo3zaymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUIOEMKOCTEHN BEUIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanne agunabaTHOTO IIporiecca.



KomrprorepHble MOAEIH TEIIIOBBIX JBUTATENIEH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPAKMuUKyMm.

N3mepenue yaenpHOU TENIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAaHUS BEILIECTBA.

UccnenoBanue anmabaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBS3U JHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunexue. Y aenbHast TEIoTa
napooOpa3oBaHMUsl.

HacellieHHblE W HEHachlIEHHbIE mnapbl. KaudecTBeHHas 3aBUCHMOCTD
MJIOTHOCTHU U JIaBJICHUS HACBIIIICHHOTO Mapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTH OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPAaTyphbl KUTICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tena. AHU30TPOINUs CBOMCTB
KpuctayyioB. IlnaBrmeHne W Kpucramuzanus. Y JAelbHas TEIIoTa IUIaBJICHUSA.
CyO6numarus.

Hedopmanuu TBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TennoBoe pacliMpeHue KUIKOCTEH U TBEPABIX Te, 00bEMHOE M JIMHEHHOE
pacipenre. AHFapMOHU3M TEIJIOBBIX KOJIEOAHUIM YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpPrUn B Pa30BbIX MEPEX0JIAX.

YpaBHeHuE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KOA(DPUIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanumnspusie sBinenus. JlaBienue noa UCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTpPOWCTBA U TEXHOJOTHMYECKHUE TIPOLIECCHI:  KUIKHUE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpavuu.

TermmoBoe pacmmpeHue.

CBoiicTBa HACBHIILIEHHBIX MTAPOB.

Kunienune. Kunenue npu noHMXK€HHOM JaBJICHHM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunisipasie siBJI€HUSA.

Mojean HeHbIOTOHOBCKOM JKUIKOCTH.



Crioco0ObI u3MepeHus BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IJIaBICHUS KPUCTAININYECKOIO BEIIECTBA.

Bunaer nepopmarmii.

Habmonenne manbix aedopMariuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yueHune 3aKOHOMEPHOCTEN UCTIAPECHUS HKUIKOCTEM.

N3mepenune yaenbHO#M TEMIOoThI I1aBJIEHUS JIbA.

N3yueHne CBOMCTB HACHIILIEHHBIX MTAPOB.

N3mepenne abCOMIOTHON BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
OMEUIEHUU.

N3mepenne kodapuiimeHTa NOBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOnra.

UccnenoBanure 3aBucuMOCTH  Jedopmainuu  pe3suHoBoro obpasma  oT
IPUJIOKEHHON K HEMY CHUJIBL.

Paznen 4. JiekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noe.

OneKTpu3anmss Tell U €€ MPOSBICHUs. OJJNEKTPUYECKUM 3apsan. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, HOHMAJIEKTPUKA U IOJYIPOBOJIHHKH.
DJIeMEHTapHbBIN ANEKTPUYECKUH 3apsa. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsA/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiicTBrue Ha dJIEKTPUYECKUAE 3apsbl.

Hanpsoxkénnocts  anektpuueckoro nosid. IlpoOusiid  3apsn.  Jlunuwm
HaIPsKEHHOCTH DJIEKTPUUECKOTO MoJst. OTHOPOIHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCTB BJIEKTPOCTATHYECKOTO IMOJA. Pa3HOCTP NOTEHUMATIOB M
HanpspbkeHue. [loTeHnmanbHas SHeprus 3apsga B IJEKTPOCTATHYECKOM IIOJIE.
[ToreHnman anexkTpocTaTHyecKoro nois. CBA3b HANPSKEHHOCTH IOJSA U PA3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK U
HEOJAHOPOIHOTO).

[IpyHIMT CyNepro3uuMy INEKTPUIECKUX TTOJIEH.

ITone Toueunoro 3apsma. Ilome paBHOMEpHO 3apspkeHHON cdepsl. [lore
pPaBHOMEPHO 3apsiKEHHOro 1Mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HAnpsDKEHHOCTH ATHX IOJIEH U
SKBUIOTEHLIHUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATHYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apPsII0B.

JIMDJIEKTpUKM B DJIEKTPOCTATUYECKOM  TIOJIE. Judnexrpuyeckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonpgencaTop. DneKTpo€MKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATopa.



[TapaiutennbHOE coennHEHME KOHAEHCATOPOB. [locnenoBarenbHoe coeIMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCcaTopa.

JIBU>KEHME 3apsSKEHHOM YaCTHUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPUOOpOB,
KOHJIeHCaTophl, reHepaTtop Bau ne ['paada.

Hemoncmpayuu.

Y CTpONCTBO Y MPUHILIUIT IEUCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX HIaPUKOB.

DIIEKTPUYECKOE TI0JIE IBYX 3aPSIKEHHBIX ITACTHH.

Monens anekTpoctaTudeckoro reueparopa (Baun e ['paada).

[IpoBOIHMKH B AIEKTPUYECKOM TIOJIE.

DIIEKTPOCTaTUYECKAs 3alUTa.

YCTpONCTBO U IEUCTBUE KOHAECHCATOPA ITIOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUUIOCKOTO KOHJEHCAaTtopa OT IUIOLIAax
IJIACTHH, PACCTOSHUS MEXIY HUMU U IUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHEprus EKTPUUYECKOTO MOJI 3apsXKEHHOTO KOHJIEHCATOpa.

3apsiaKa 1 pa3psiKa KOHJIEHCATOpa 4Yepe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomeol, npaKkmukym.

OueHka Cui B3aUMOJICUCTBUS 3apSKEHHBIX TE.

HaOnronenuie nmpeBpalieHus HEprun 3aps>KeHHOT0 KOHJIEHCATOpa B SHEPTHUIO
V3JIyYEHHS] CBETOAUOMA.

N3yuenne npoTekanusi TOKa B LIENHU, COJICPHKAIIECH KOHIECHCATOP.

Pacnpenenenue pa3HOCTH MOTECHIMAJIOB (HampsiKEHMUS ) npu
MOCJIETIOBATEILHOM COCIMHEHUH KOHJICHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwlit 31eKmpuyecKuii mox.

Cuina toka. IlocTOssHHBIN TOK.

VYcioBusL CymIeCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hanpspxkenue U u D1C E.

3akoH Oma /17151 yyacTka LenH.

DIIEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTb COMTPOTUBJIEHUS OTHOPOTHOTO
MPOBOJHUKA OT €ro JUIMHbI W IUIOMIAANA IIONEPEYHOTrO CEYEHHS. Y ACIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenpHOE, MAPAILICIBHOE, CMEIIAHHOE COEIWHEHUE MPOBOJIHHUKOB.
Pacuér pa3zBerBnénnbIxX nekTpudeckux mneneil. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akon [[xoymns—Jlenmna.



MOIHOCTE 3JIEKTPUYECKOro TOKa. TeruioBas MOIIHOCTb, BbIIEIs€Mas Ha
pe3ucrope.

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE NUCTOUYHHUKA TOKA. 3aKOH OMa 151 IOJIHOM
(3aMKHYTOM) BJEKTpUYECKON 1enu. MOIIHOCT, HUCTOYHMKAa ToKa. KopoTkoe
3aMBbIKaHUE.

KonnencaTop B e NOCTOSIHHOTO TOKA.

TexHuuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCH: aMIepMETp,
BOJIBTMETP, PEOCTAT, CUETUUK DIICKTPUIECKON SHEPTUU.

Hemoncmpavyuu.

N3mepeHne cuiibl TOKa U HaNPSHKEHUSL.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa OT HAIpSDKEHUS [JIs PE3UCTOpA,
JaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHHS U MaTepuaa.

NccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaNpsHKEHUU.

[Ipssimoe n3mepenne DJ]C. KopoTkoe 3aMblKaHNE TaIbBAHUYECKOT0O 3JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

Crnioco0bl coenuHeHnst ICTOYHUKOB Toka, D/]C Oartapei.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

HccnenoBanne cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTH CUJIbI TOKA OT HANpsDKEHUS IS JIAMITbI
HAKaJIMBAaHMUS.

VYBenuuenue npejena u3MepeHust aMnepMmeTpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTUBIICHHSI HCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJ[C raapBaHMYECKOrO 3J€MEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKAHHH.

HccenenoBanre pa3HOCTH NOTEHIIMAIOB MEX Y ITOJIFOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

HccenenoBanre 3aBUCMMOCTH TTOJIE3HONM MOLIHOCTH MUCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnekTpuyeckas NPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTb TBEPJBIX METAUIOB. 3aBUCUMOCTbH COIPOTHUBIIEHHUS METAIIIOB OT
Temneparypsl. CBEpXITPOBOINMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITYyYKOB.



[TomynpoBoaHUKMY. Cob6cTBeHHas 51 IIPUMECHAS IIPOBOJAMMOCTh
noJIynpoBOAHUKOB. CBolicTBa p—N-miepexoa. [lomynpoBogHIKOBEIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOJIUTAX. DIJIEKTPOJUTHYECKAs AUCCOIMALIUS.
OnekTponus. 3akoHsl Dapajes 11 AIEKTPOJIN3a.

DnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIM M HECAMOCTOSATENbHBIN
paspsia. PaznuuHble TUIIBI caMOCTOSITENBHOTO pa3psana. Monnus. [lna3ma.

TexHuueckue ycCTpoWCTBA MU MNPAKTUYECKOE IMPUMEHEHHE: ra30paspsiIHbIC
JaMIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/L,
TpaH3UCTOP, (OTOMOA, CBETONO/I, TalIbBAHUKA, pAQUHUPOBAHUE MEJIU, BHITLIABKA
AITIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE DIIEKTPOJIUTOB.

3akoHsbI anekTposinza Papazes.

HckpoBoni paspsa M IPOBOAUMOCTD BO31yXa.

CpaBHeHUME MPOBOJIMMOCTH METAJJIOB U TTOTYITPOBOJHUKOB.

OIHOCTOPOHHSIS TPOBOJIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, navbopamopmusie padomuol, npaKmuKym.

HabGmronenue anexrponusa.

N3mepenne 3apsaa 0OTHOBAIECHTHOTO MOHA.

HUccnenoBanne  3aBUCUMOCTH  CONPOTUBIICHUSI ~ TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XapaKTEPUCTUKH AUOAA.

Tema 4. Macnummnoe noge.

B3auMopelicTBre TOCTOAHHBIX MArHUTOB W MNPOBOJAHUKOB C  TOKOM.
MaruntHoe mnone. Bekrop marmuTHOM wWHAYKUMH. [IpuHOun cyneprno3unuu
MAarHMTHBIX NOJIEH. JIMHUM MarHUTHOW UHIYKIIUU.

MaruutHoe 1ojie€ MPOBOJHUKA C TOKOM (IIPSMOro MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcrena.

Cuna Amnepa, €€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJb. JIBUXKEHHE 3apSyKEHHON YaCTHUIbI
B OJTHOPOJTHOM MarHUTHOM ToJie. PaboTa cuier Jloperra.

MarnautHoe nose B Bemectse. PeppoMarHeTUKy, rapa- U JTHaMarHeTUKH.

TexHU4ecKkrue yCTPOMCTBA M TEXHOJOTHMYECKUE IMPOLECCHl: IPUMEHECHHUE

ITOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TEeCTEP-MYJIbTUMETD,
AJIEKTPOABUTATEND SIKOOH, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpavuu.

KapTI/IHa JIMHUH HWHAYKIINH MarouTHOIrO I10JI4 IIOJIO0COBOI'O "
HOI[KOBOO6p33HOFO IIOCTOAHHBIX MAarHuTOB.



Kaprrna nuHM MarHUTHOW MHAYKIWH TOJISI JUTMHHOTO MPSIMOTO MPOBOJIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopericrBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

HabGmronenue nBrkeHus myyka 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEIIHHOTO npubdopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB.

UccnenoBanrie cBOMCTB peppOMarHeTUKOB.

HccnenoBanue AeiCTBUSA MOCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM.

N3mepenune cuitbl Amrepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBiieHne BJIEKTPOMAarHUTHOM MHAYyKUUM. IlOoTOK BEekTOpa MarHUTHOMN
uHaykud. OJIC uMHAyKUMM. 3aKOH 3JIEKTpOMAarHUTHOM wuHAykuuun Dapapes.
Buxpesoe anexrpuyeckoe nose. Toxu DPyko.

OJIC mHAYKUMH B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOJHOM MAarHMTHOM
oJIE.

[IpaBuiio Jlenna.

NupyktuBHOCTh. Karylika WHAYKTMBHOCTM B LENM MOCTOSIHHOTO TOKA.
Asnenne camonnaykuuu. J/1C caMOMHIyKIIUY.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMAarHUTHOE TOJIE.

TexXHU4YeCKre YCTPOWCTBA M TEXHOJIOTHYECKUE MNPOLECCHI: MHAYKIHWOHHAS
1e4Yb, COJICHOU/I, 3aIUTa OT AJIEKTPU3ALNH TEJI NIPU ABUKECHUHA B MATHUTHOM T10JIE
3emn.

Hemoncmpavuu.

HaGmronenue siBieHUs JIEKTPOMAarHUTHOM WHTYKITHH.

UccnenoBanne 3aBucumoctd JOJIC MHAYKIMM OT CKOPOCTH H3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tamenne MarauTa B aJJIOMHHUEBOM (MEIHON) TpyOe.

SIBiieHHEe CaMOMHIYKIIHH.

UccnenoBanne 3aBucumoctd DJ]C caMOMHAYKIIMUA OT CKOPOCTU U3MEHEHHS
CHUJIBI TOKA B L[ETIH.

Yuenuueckuii s3xcnepumenm, nabopamopnvie padomot, nPAKMUKyMm.



HccnenoBanue sABICHUS 3JIEKTPOMAarHUTHOM UHTYKIIHAH.
Onpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TIOJISI.
HccnenoBanue sBICHUSA CAMOUHIYKIIWH.

COopka MoJIeIu AIEKTPOMAarHuTHOTO TeHepaTopa.

Du3NYeCKUH NPAKTUKYM.

CnocoObl u3MepeHust PU3NYeCKUX BEIMYHUH C UCIIOIB30BaHUEM aHAJIOTOBBIX U
IU(PPOBBIX HU3MEPUTENIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCHUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEITUYUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne  KOCBEHHBIX H3MEPEHHW, HCCICHOBAHWW  3aBUCHMOCTEU
¢u3HUeCcKNX BENWYWH, MPOBEPKA TMPEITIOKEHHBIX THUIOTe3 (BBIOOp W3 PaboT,
OMMUCAaHHBIX B  TEMAaTHYECKUX  pazliefnax «YUECHHUYECKUH  HKCIEPUMEHT,
1abopaTopHbie padOThI, MPAKTUKYM).

Me:knpeaMeTHbIe CBS3H.

Nzyuenue xypca puzuku yrnyoaéHnoro ypoBHs B 10 Kacce oCyIecTBisieTCs
C Y4ETOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MaTEeMaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
nO3HaHUA: SIBICHHWE, Hay4YHbIA (DaKT, rurnoresa, (pumveckas BETUYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIeIb, H3MEpPEHUE,
MOTPENIHOCTH U3MEPEHU, U3MEepUTETbHBIE MPUOOPHI, UG POBast TabopaTopus.

Mamemamuxka: peunieHrue cuUcTeMbl ypaBHeHu#. JlunelHas GyHKIuA,
napabosna, runepbosna, ux rpaduku u cBoiicTBa. TpuroHomerpudeckue QyHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIMHU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonozusa: vexanndeckoe ABM)KEHUE B *KUBOM mpupoje, nuddysus, ocmoc,
TEII000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpesbl,
yTUIU3aluss OHMOOPraHUYeCKOro TOIUIMBAa JJIsi  BBIPAOOTKH  «TEIUJIOBOI» U
ANEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaIWJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUYECKUE SIBJICHHS B KUBOU MIPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, MOJy4YeHHUE HAHOMATEpUAJIOB, TEILJIOBBIE CBOWCTBA
TBEPJIBIX TEJI, KUJIKOCTEH U Tra30B, KUJIKUE KPUCTAJUIbI, dJIEKTPUUECKUE CBOMCTBA
METAJJIOB,  DJIEKTPOJIUTUYECKAass  JUCCOLMAlMs, TalbBaHUKA, JJIEKTPOHHAs
MUKPOCKOTIHSI.

TI'eocpagpua: Ba>xxHOCTH BO3/yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHUN C MCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T CYXOro M JKUAKOTO TPEHUs] B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITEMH, pemeéryaTbie KOHCTPYKIIMHU), UCMHOJb30BAHUE 3aKOHOB COXPAHCHUS



MEXaHUKU B TEXHHKE (THMPOCKOI, BOJOMET W JIPYyTUE€), ABUrATEIb BHYTPEHHETrO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
IIOJIy4YCHUSI COBPEMEHHBIX MAaTEpUalioB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTHYECKas 3aluTa, 3a3€MJICHHE AJIEKTPOIPHOOPOB,
ra3opa3psAHbIC JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TalIbBAHHUKA.

11 KVIACC

Paznen 4. djekTpoauHaMM KA.

Tema 4. Macnummnoe none (nosmopenue).

B3aumopnelicTBuEe MOCTOSHHBIX MAarHUTOB H  MPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bekrop marHuTHOM wWHAYKUMU. [IpuHOMN cyneprno3uuuu
MAarHUTHBIX MOJIEW. JINHUM MarHUTHOW UHIYKLHH.

MarnuTHO€ 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KAaTYUIKA U
KpyroBoro BuTka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBICHUE U MOAYJb. [BUKEHHUE 3apsKEHHON YaCTULIBI
B OJIHOPOJJHOM MarHuTHOM moiie. PaboTa cuiel Jlopenia.

MarnauTHoe noJje B BeuecTse. DeppoMarHeTUKy, rapa- U IMaMarHeTUKH.

TexHHu4eckrue yCTpPOMCTBA M TEXHOJIOTHMYECKUE IMPOLECCHl: MPUMEHEHUE

MIOCTOSTHHBIX MAarHMuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTpOABUTATEND SIKOOU, YCKOPUTEIIH SJIEMEHTapPHBIX YACTHII.
Jemoncmpayuu.

Kapruna  nuHMM  WMHOYKOMM ~ MarHATHOTO — MOJS  TOJOCOBOTO U
[0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna nMHMI MarHMTHOM MHAYKIMH TOJISI JNIMHHOTO MPSIMOTO ITPOBOJHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKN C TOKOM.

B3anmonernicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIla Ha HOHBI SJICKTPOJIUTA.

Habmoienue nBr>keHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTOIEKTPUYECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomot, nPAKMUKyM.

HccnenoBanre MarHuTHOTO ITOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMArHETHKOB.

HccnenoBanne nercTBUs NOCTOSHHOIO MarHUTa HA PaMKy C TOKOM.

N3mepenue cuibl AMmrepa.

N3yuyenune 3aBUCUMOCTH CHJIbl AMIIEPA OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIIMU HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.



Tema 5. InekmpomazHumnan unoyKyusa(nosmopenue).

SIBrieHne  3JIEKTPOMAarHUTHOM WHAYKIMU. [lOTOK BEKTOpa MarHUTHOMU
uHaykud. OJIC uMHAyKUMM. 3aKOH 2JIEKTpOMarHuTHOM wuHAaykuuu Dapanes.
Buxpesoe anekrpuyeckoe none. Toxku Oyko.

OJC uHAYKUMK B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B IENU IOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. JJC caMOMHIYKIIUY.

DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue YCTPOMCTBA M TEXHOJOTUYECKHE MPOIECChl: WHAYKIIMOHHAS
Neyb, COJICHOU/I, 3al[UTa OT JICKTPU3ALUK TEJ NMPU ABUKEHUU B MATHUTHOM T10JIC
3emiu.

Hemoncmpayuu.

HaOGmronenue siBneHust 3J1eKTpOMarHuTHOM MHIYKITUU.

HccnenoBanne 3aBucumoct JOJ{C HMHAYKUMHA OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.

IIpaBuio Jlenna.

[Tanenune marauTa B aJlOMUHUEBOM (MEIHON) TpyOE.

SIBneHue caMOMHAYKIUU.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B ICTIH.

Yuenuueckuii sxcnepumenm, nadopamopuvie padbomuol, nPAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OrnpeneneHue MHIYKIMU BUXPEBOTO MATHUTHOTO TOJISI.

UccnenoBanue siBIEHUS] CAMOUHIYKIIAH.

COopka MoJ1eT1 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus 4 BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

Konebarenbnas cucrema. CBoOOHBIE KOJICOAHUS.

I'apMmonunyeckue koneOaHus. KnHemarnueckoe M JUHAMHYECKOE OIMCaHUE.
DHepreTuyeckoe ONMMcaHue (3aKOH COXPAHEHUsI MEXaHWYECKOW 3Hepruu). BeiBoj
JTMHAMUYECKOTO OMMCAHUS TAPMOHUYECKUX KOJEOAHWN M3 UX DHEPreTUYECKOro U
KHHEMATUYECKOT0 OMUCAHUS.

Awmrmutyna u ¢aza kosnebanuii. CBsi3b aMIUIUTYABl KOJIEOAHUN HCXOTHOM
BEJIMYHMHBI C aMIUTUTYIaMHU KOJIeOaHH €€ CKOPOCTH M YCKOPEHHUSI.



[lepwon u dacrora kosneOanuii. Ilepwon Mmanmbix CBOOOJHBIX KOJIeOAHMIA
MaTeMaTU4YecKoro MasatHuka. Ilepuoa cBOOOAHBIX KOjeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyKneHHbIe Konebanus. Pe3oHaHc.
PesonancHas kpuBas. BinusHue 3aryxaHus Ha BHJ PE30HAHCHOW KpPUBOW.
ABTOKOJICOaHMS.

TexHuuyeckue ycTpoucTBa U TEXHOJOTMUYECKHUE MPOLIECCHI: METPOHOM, Yachl,
Kauesu, My3blKaJIbHble HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpavyuu.

3anuck K01e0aTeIbHOTO ABMKCHHUS.

HaGmronenune He3aBUCHMOCTH TEpUOJa MAJIbIX KoJieOaHUM rpy3a Ha HUTU OT
aAMILUTATYBbI.

HccnenoBanue 3aTyxaromux KoyieOaHUi U 3aBUCUMOCTH Mepro/ia CBOOOIHBIX
KOJIe0aHU OT CONMPOTUBIICHHUS.

HccnenoBanne koiiebaHUM Tpy3a Ha MACCUBHOM MpPYXHHE C ILEIbIO
(dbopMuUpoBaHUs IPEACTABICHUN 00 HI€aTbHON MOJIEIN NPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs YHEPTUU NIPU KOJIEOaHUAX Ipy3a HA MPYKHUHE.

HccnenoBanue BbIHYKIEHHBIX KOJIEOaHUM.

Habmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepenne mnepuoga CBOOOJHBIX KOJEOAHWH HUTAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yuyenue 3aKOHOB JBUKEHHUA TeJa B X0JI€ KOeOaHUl Ha yIpyroM MoJBECE.

N3yuyenue ABM>KEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPIrUU B IPYKUHHOM MasTHHKE.

HccnenoBanre yObIBaHUS aMIUIMTY/IbI 3aTyXaIOIINUX KOJICOAHMIA.

HccnenoBanre BBIHYXACHHBIX KOJIEOAHUN.

Tema 2. InekmpomazHummnbsle Konedanusi.

KoneGatenbupiit koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
uAcaIbHOM KoJieOaTenbHOM KOHType. Popmyna TomcoHa. CBs3b aMILIUTYIbI
3aps/ia KOHJAEHCATOpa C aMIUIMTYI0M CHIIBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMsSI SHEPTUHU B HI€aJIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxaromnue JJIEKTPOMAarHUTHHIE KoJieOaHus. BrinyxeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHbiii TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JeMCTBYyIOLIEe 3HAUEHUE CHUJIbl TOKA W HaIpsDKEHUS TpU pa3indHoil dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.



CunycouanbHbld TIEPEMEHHBIM TOK. Pe3ucTop, KOHJEHCATOp M KaTyllKa
VHJYKTUBHOCTH B LIENIA CUHYCOMJAJIBHOIO MEPEMEHHOr0 TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanbubiii  Tpancopmatop. I[lpowsBoacTBo, mepemadya u moTpeOieHue
3JIEKTPUYECKOU YIHEPTUU.

DKOJIOTUYECKUE PHUCKU TpU TPOMU3BOJCTBE IJEKTpo3Hepruu. KynbTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue ycTpoWCTBa M TEXHOJOTHUYECKHE IPOLECCHI: SJIEKTPUUYECKHIA
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JINHUU 3JIEKTponepeaay.

Hemoncmpayuu.

CB00OO1HbBIE AIIEKTPOMArHUTHbIE KOJICOAHMUS.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJICOAHUN OT WHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIeOaHUI.

I'enepaTop He3aTyXarOUIUX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mojienb 3JIeKTPOMarHuTHOTO FeHepaTopa.

BriHyX1eHHbIE CUHYCOU/IaTbHBIC KOJICOaHMUsI.

Pe3ucrtop, kaTymika MHAYKTUBHOCTH M KOHJIEHCATOP B LIENU MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mociienoBaTENbHOM COCIMHEHUHM PE3UCTOPa, KaATYIIKH
VWHJIYKTUBHOCTH U KOHJEHCATOPA.

Y cTpoiicTBO M IPUHLIUI IEUCTBUS TpaHcPopmaTopa.

Mojienb IMHUY SIEKTPONEPEIAYN.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomeol, npaKkmuKym.

Nzyuenne Tpanchopmaropa.

UccnegoBanne nepeMEHHOTO TOKA 4Yepe3 MOCHENOBATEIIBHO COCIMHEHHBIC
KOHJICHCATOP, KATYIIKY U PE3UCTOP.

Habmtoienue 31eKTpOMarHuTHOTO pe30HAaHCa.

UccnenoBanrie pabOThl HCTOYHUKOB CBETA B LIETIH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHumMHble 60JIHbL.

Mexannueckne BOJIHBI, YCIOBUSI UX pacnpocrtpaneHus. [lonepeunsie u
MPOAOJIbHBIE BOJIHBL. [lepmon, CKOpOCTh pacnpoCTpaHEHUs M JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKHUX BOJH: OTpPaKECHHE, MPEIIOMIICHUE, WHTEPHEPECHIUS H
TudpaKITs.

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

[IlymoBo€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

DJIEKTPOMATHUTHBIE BOJIHBI. Y CIOBUS U3JYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOU BOJIHE.



CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)XXE€HHE,  IPEJIOMIICHHUE,
noJisspu3anys, uHTepdepeHus u qudpaKius.

[IIxkana >7€KTPOMarHUTHHIX BOJIH. [[pyMeHEHNE 3J€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI pauOCBSI3U U TENEBUACHUS. Painonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEIbI.

TexHuyeckue yCTpoOWCTBA M MPAKTHYECKOE IPHUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE U MEIUIIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoCTpaHEHUE MTONEPEUHBIX U MPOJI0IbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JIJIMHBI BOJHBI OT YACTOTHI KOJICOaHUH.

HabGmronenne oTpakeHus: U MpeIoMIIEHUS] MEXaHUYECKHUX BOJIH.

Habmronenne uatepdepeHunn u 1udpakiini MEXaHUUeCKUX BOJIH.

AKYyCTUYECKHN PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmronenre cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOH KoJieOaHUH.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaKEHUE, MPEJIOMIICHUE,
noJispu3anus, 1udpakius, HHTepdepeHns.

O6Hapy:xeHue nHPpPaKpacHOTo U yIbTPAPUOIECTOBOTO U3ITYUECHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3yuyenue napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE paclpoCTpaHEHHUE CBETa B OAHOPOJIHOM cpexe. Jlyd cBera.
ToYeuyHbIll HICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHHs cBera. [locTpoeHne m3oOpakeHuil B
iockoM 3epkaiie. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOIIOTHBINA MOKA3aTelb
npenomiieHusi. OTHOCUTENbHBIN MTOKa3aTelb npesioMieHus. [IocTOsTHCTBO 4acTOThI
CBETA U COOTHONIEHUE JJIUH BOJH MPU NMEPEX0/I€ MOHOXPOMATHUECKOTO CBETA Yepe3
TpaHUIly pa3zelia IByX ONTUHYECKHUX CPE.

Xon nmydeir B mpusMme. Jlucnepcusi cBera. ClOXHBIM cocTaB 0eoro cpera.
[Ber.

[TomHOe BHYTpeHHee oTpakeHue. [IpenenbHblil yroa MmoJIHOr0 BHYTPEHHETO
OTPaKECHHUSI.



Cobuparomnire 1 pacceuBaromue JUH3bI. ToHKas 1nH3a. DOKYCHOE PACCTOSTHUE
U ONTUYECKAas CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSTHUSI TOHKOM
chepuyeckoil JTUH3BI OT €€ TEOMETPUM H OTHOCHUTEIBHOTO IOKa3aTess
IIPEIIOMIICHHSL.

dopMyJia TOHKOM JIMH3bI. Y BEJIIMYEHUE, JaBAEMOE JIMH30MU.

Xon nyda, NPOMIEANIETO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontudyeckor ocu. IloctpoeHue wn300pakeHW TOUYKM M OTpe3ka NpsIMOMl B
coOMparoIUX U PACCEUBAIOIINX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas crocoOHOCTh. [71a3 kak ontuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. WuTepdepenuns ceta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOACHUST MaKCMMYMOB U MHUHHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT JBYX KOIE€PEHTHBIX MCTOYHHUKOB. [IpuMepbl KiIacCHYECKUX
UHTEP(HEPEHIIMOHHBIX CXEM.

HMudpakus cBera. JudpakiuuoHHas pemérka. YCIOBUE HaOIIOIEHUS
[JIaBHBIX ~MAakKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEHIETKY.

Ilonspusanus ceera.

TexHU4YeCcKrue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHl: OYKH, JYIa,
nepuckor, (oroarnmapar, MUKPOCKOMN, MPOEKIMOHHBIN amnmapar, MPOCBETICHUE
ONTHKH, BOJJOKOHHASI ONITHKA, TU(PAKIIMOHHAS PEIIETKA.

JHemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeaoMiIeHHs CBETA.

HaOGnronenrie mojiHOro BHYTPEHHETO OTpakeHus. Mojieis CBEeTOBO/IA.

HUccnegoBanne Xoga CBETOBBIX NYYKOB 4YEpe3 IUIOCKOMAPaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne cBONCTB N300pakeHU B JIMH3AX.

Moienmn MUKpPOCKOIIA, TEIECKOIIA.

Habmonenne natepdepeHnm cBeTa.

HaGmronenne mBEeTOB TOHKUX TIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3yuenune nudpakiinoHHON PEIIETKY.

Hab6mronenne nudpakiimoHHOTO CIIEKTpA.

Habmronenne nucrnepcuu cBera.

Hab6mronenne monsipuzanuu cBera.

[IpuMeHeHne NoJISIPOUIOB ISl U3YUEHUS MEXAHUYECKUX HAMPSHKEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.



N3mepenue nokasarens nNpeioMJICHUS CTEKJIA.

UccnenoBanre 3aBuCUMOCTH (DOKYCHOTO pAcCCTOSTHUSI OT BellecTBa (Ha
IpUMEPE KUJKUX JINH3).

N3mepenne pokycHOTo pacCTOSIHUS paCcCEUBAIOIIUX JIMH3.

[Tomyyenue n300pakeHrs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tony4yenue n300paxkeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Ha6monenune nudpaxiuu, nHTepPEepeHny 1 noasipu3aluu CBeTa.

N3ydeHnne nosisipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue unTepPepeHInm J1a3epHOTro N3IIyYeHHS Ha IBYX LIETSAX.

HabGmronenue nucnepcum.

HaGmrogenue u uccinenoBanue AMPpakmOHHOTO CHEKTpa.

HN3mepenue 1iMHbl CBETOBOU BOJIHBI.

[Tonyyenue criekTpa U3IY4YEHUS! CBETOAMOAA MPU MOMOUIU AUGPAKIUOHHOM
PELIETKHU.

Pazgea 6. OcHOBBI clieHAJIbHON TEOPUH OTHOCUTEIbHOCTH.

['paHn1bl IPUMEHUMOCTH KJIIACCUYECKOM MEXaHUKU. [1ocTynaTel cienuaibHON
T€OPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. [IpeoOpazoBanust  JlopeHia.
Vcenoue mnpuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeUICHUE
BPEMEHU U COKPALICHUE JJIUHBI.

DHEpPrus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b MacChl C JHEPTUEH U UMITYJIBCOM PEISATUBUCTCKOW YAaCTULBI. DHEPIrus
MTOKOSI.

TexHHU4eCcKrue yCTPOMCTBA M TEXHOJOTHYECKUE MPOLECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEH 3aPS>KEHHBIX YaCTHIL.

YueHnueckui SJKCIEPUMEHT, J1a00paTOpHbIE padOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPrUM  PEISITUBUCTCKUX  4acTUL] (MO
doTorpadusmM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckynapno-8011080i 0yaius3m.

PaBHOBecHOE TemiioBOe H3Iy4YeHUE (M3IydeHHUE aOCOJMIOTHO YEPHOTO TENa).
3akoH cMenienus Buna. I'nnoresa [lnanka o kBaHTax.

®oToHBI. DHEPTHUs U UMITYILC (HOTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akonsl porodddekxra. YpaBHeHHE
Oiinmreina g Gorodddexra. «Kpacuas rpanumna» goroaddekTa.

JlaBnenne cBeta (B YACTHOCTH, [IaBIICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 W a0COJIOTHO OTpakaromlytro moBepxHOcTh). Ombitel 1. H.
JleGenena.



BousiHoBbIe cBONCcTBA yacTul. BosHbl ne bponnsd. [{nuna BoaHbl ae bpoins u
pasMepbl 00JacTH JIOKAJIM3aIlMu JABWXKYyIelcs dactuibl. KopmyckymspHo-
BOJIHOBOM Ayanu3M. [{udpakius 37eKTPOHOB Ha KPUCTAIIIaX.

Crneunduka nzmeperuit B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzen6epra.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPOMETD,

dotornemMeHT, GOTOJATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJHEYHasi OaTapes,
CBETO/IUO/I.

Hemoncmpauyuu.
®otor(PeKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.
HccnenoBanne 3akoHOB BHeIHETo GoTodddekra.

HccnegoBanne  3aBUCMMOCTH  CONPOTHUBIICHUS  MOJIYNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CBeToIMOoI.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanue Gpotope3ucTopa.

N3mepenue noctosinHoM [1nanka Ha ocHOBe uccnenoBanus ¢potodrddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pPe3 CBETOUO/ OT HAMPSIKCHUSI.

Tema 2. @u3zuka amoma.

OnbITel MO HCCIEIOBAHUIO CTpOoeHUs aToMma. [lnaHerapHas Mojenb atoma
Pesepdopna.

[Toctynatsl bopa. N3nyyenue u norsonieHue (GOTOHOB IIPU MEPEXOIE aToMa C
OJIHOTO YPOBHS HEPTUU HA JIPYTOMH.

Bunpl ciexktpoB. CriekTp ypOBHEN YJHEPTUM ATOMA BOJAOPOAA.

CrnoHTaHHOE U BRIHYKJIEHHOE U31yueHue cBeta. Jlazep.

TexHn4eckrue yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: CIEKTPaIbHbBIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopra.

Habmonenne MMHEHYIATHIX CIIEKTPOB.

Y CTpONCTBO M AENCTBUE CUETUNKA HMOHU3UPYIOIIUX YACTUL.

Onpenenenue JUIMHBI BOJIHBI JJa3€PHOTO U3TyUYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopmusie padomel, npaKmMuKym.

HabGmronenne nuHeiyaToro CueKTpa.

HccnenoBanne crieKTpa pa3pexKEHHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHHUE
noctosiHHoM Punbepra.

Tema 3. Qu3uka amomHo2o A0pa u INEMEeHMAaAPHBIX YACHUY,.



Hyxnonnas moxens siapa I'eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio saapa. U3oronsl.

PanuoaktuBHOCTh. Anbda-pacnaja. DJIEKTPOHHBIM M TMO3UTPOHHBIA OeTa-
pacnan. I'amma-u3nydeHue.

3aKOH pPaJAMOAKTUBHOrO pacnaia. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiicTBa MOHHU3UPYIOUIETO H3Iy4YeHHs. BiusHuE pagroaKTUBHOCTH Ha >KUBBIE
opranusmbl. EctrectBeHHBIN QOH n3nydeHus. Jlozumerpusi.

DHeprus CBs3U HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT maccsl spa.

SAnepubie peakuuu. [enenue u cuntes saep. AnepHsie peaktopsl. [Ipodiembl
YIOPABISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKUE acCMEeKThl pPa3BUTHUSA
AJIEPHON DHEPTETUKH.

Mertoapl perucTpali U UCCIIEIOBAHUS DIEMEHTAPHBIX YAaCTHII.

dyH1aMeHTalbHbIE B3aUMOJACHCTBHS. bapuOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Mozaenu. KBapk-ritooHHas MOAENb aApOHOB.

®usuka 3a npeaenamu CrangapTtHou Mojaenu. TémHas martepuss U TEMHas
SHEPrusl.

EnuHcTBO (puzmyeckoil KapTUHBI MUpA.

TexHu4uecKkue yCTpOMCTBA U TEXHOJIOTUUYECKUE TPOLIECCHI: IO3UMETP, Kamepa
BuiibcoHa, siiepHblil peakTop, TEpMOSIIEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHasg Tomorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopmuwie padomuol, npakmuxkym.

HccnenoBanne TpekoB yacTUll (110 TOTOBBIM (OTOrpadpusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCIIOJIb30BAHUEM JT03UMETPA.

N3ydenue noraomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3zgea 8. DieMeHTBI aCTPOHOMUM U ACTPO(PU3UKH.

Otansl pa3BATHs aCTpOHOMUH. [IpUKIIaTHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (H3WUKH ISl OOBSICHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Meronbl  aCTpOHOMHYECKMX HcclieqoBaHUW. COBpEMEHHBIE ONTHYECKHUE
TEJIECKOIIBI, PaINOTENECKOIBI, BHEATMOC(EepHasi aCTPOHOMHUSI.

Bup 3Bé3nHoro neba. Co3Be3ausi, SpKHe 3BE3NBI, IUIAHETHI, UX BHIAMMOC
JBUYKEHHE.

ConuHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CosTHIIa U 3BE3]I.

3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. /lnarpaMmMa «CreKTpaibHbIN Kilacc —
CBETHUMOCTb». 3BE3/IbI TJIABHOM MOCJIEJ0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEee CcTpoeHue
3B€311. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BoJonuu CoyHIa U
3BE3]1. DTambl )KU3HU 3BE3.



Muineunsiii Ilyts — nama INanaktuka. Ilonmoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHbIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa06ma. Pazoeranue rajakTuk.
Teopus bonbmoro B3pbeiBa. PeMKTOBOE H3ITyYEHHUE.

MacmradHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Yuenuuecxkue naoniooenus.

HabGmronenust 3B€3qH0r0 HEOGa HEBOOPYKEHHBIM TJIa30M C MCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JJIsi ONpeIeNICHUs MOJI0kKEHNsI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi (CeBEpHOro MOJyIIapHs U SIPKUE
3BE3IBI.

HaGmiogenuss B Teneckon JIyHbI, TUIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUH.

DuU3NYeCKU NPAKTUKYM.

CrniocoOb1 u3MepeHus PU3nIeCcKuX BEJIMUYHUH C UCIIOIB30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX HU3MEPUTEBHBIX MPUOOPOB U KOMIBIOTEPHBIX JIaTYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIIMYUH.
OlnieHKa rpaHull MOTrPEUTHOCTEM.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHWM  3aBUCUMOCTEU
(u3HUECKUX BEJIMYMH, MPOBEpPKAa MNPEIJIOKEHHBIX TrUnore3 (BbIOOp H3 padoT,
ONMCAHHBIX B  TEMATUYECKUX  pa3lieiiax «YUYEHUYECKHMHA  AKCIIEPUMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM).

Oo6o0maroiee NOBTOPEHME.

OO06o011eHNe U cUCTeMaTH3alMs COJIEpAKaHUs pa3lieNioB Kypca «MexaHukay,
«MonekynspHas pu3rka U TEpMOJAUHAMUKAY , « ITEKTpoAUHAMUKay, «Konebanus u
BOJIHBDY, «OCHOBBI CIEIMATBLHOM TEOPUM OTHOCHUTENIbHOCTH», «KBaHTOBas
dusnka», « IMEeMEHTH aCTPOHOMHUU U aCTPOPUBUKID.

Pons ¢usmku u acTpoHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIMATBHON U TUYECKOH cdhepax AesITEIHPHOCTH YeTIOBEKA, POIh U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAyYHOW KAPTUHE MHUpPA, 3HAUYCHUE OIMCATEIIbHOM,
CUCTEMAaTU3HUPYIOIIEH, OOBSCHUTEIBHOM W  NPOTHOCTHYECKON  (QyHKUUH
busnyueckoi Teopuu, poiib GU3NIECKON TEOprur B (POPMUPOBAHHH TIPEICTABICHHM
0 (u3NYECKOW KapTUHE MHPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00IIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE.

MexknpeaMeTHbIe CBS3H.

Nzyuenue xypca pusuku yrayoaéHnoro ypoBHs B 11 kmacce ocymiecTBisieTcs
C YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MaTE€MaTHKH,
OMONOTHH, XUMHUH, TeoTpadUuu U TEXHOJIOTUH.



Mesicnpeomemmuvie nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEMOO008 HAYUHOZ0
no3HanuA: SIBICHUE, HAYYHbIM (akT, rumoTe3a, (punueckas BEIWUYHHA, 3aKOH,
Teopusi, HaONIOJIEHNE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJEIb, H3MEpPEHUE,
MOTPENIHOCTH U3MEPEHU, U3MEPUTETbHBIE MPUOOPHI, UG POBast TabopaTopus.

Mamemamuka: pelIeHUE CHUCTEMbl YPAaBHEHUU. TpPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI U MX IPOECKUHMHU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
IIpousBoaHble 31eMeHTapHBIX (QyHKUMN. [Ipu3Haku 1oaO0MS TPEYroJbHUKOB,
oIpezeseHUe IIIOMAH MIOCKUX (GUryp U 00bEMa Tell.

Buonozua: >nextpuueckue SIBICHUS B JKUBOM HpuUpoJe, KosieOaTelbHbIE
IBIDKEHUS B JKUBOM IIPUPOAE, OKOJIOTMYECKUE PHUCKU IIpU IMPOU3BOACTBE
AJEKTPOIHEPTUM,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXAWIIEH  Cpelsbl,
yJIbTPAa3BYKOBasi JAUArHOCTHMKAa B MEIULMHE, OINTUYECKUE SBICHUS B KUBOU
IIPUPOJIE.

Xumusa. CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS. CTPYKTYpPa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUSI KPUCTAIIIMYECKON pEeIETKY, CIEKTPAIbHBIN aHAIU3.

I'eocpaghusa: wmarnuTHble TIONIOCA 3€MJIHM, 3AJIEKHM MATrHUTHBIX DY/,
dboTOoChEMKA 3eMHOM TTOBEPXHOCTH, cercMorpad.

Texnonozusn: TPUMEHEHHUE IIOCTOSHHBIX MArHHUTOB, DJJIEKTPOMAarHUTOB,
ANEKTpOABUTaTENb SIKOOU, reHepaTop MEPEMEHHOr0 TOKAa, MHIAYKIMOHHAs Ieub,
JMHUHW JJEKTponepeaay, IEKTPOABUTATENb, palap, paIuONPUEMHHUK, TEIEBU30P,
aHTeHHa, TtenedoH, CBU-neub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHasl OaTtapes, CIyTHUKOBBIE
NPUEMHHUKHY, SJIEPHASI SHEPreTUKA U DKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOEHMS YydeOHoro mnpeamera «Dusnkan
JOJDKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIINXCSl PyKOBOJICTBOBAThCS
c(OpMUPOBAHHON BHYTPEHHEH MO3ULMENH JINYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTALMM, T[O3UTUBHBIX BHYTPEHHUX  YyO€XJEHUH, COOTBETCTBYIOIIMX
TPaJULMOHHBIM ILIEHHOCTSIM POCCUICKOr0o OOIIECTBA, PaCIIUPEHHUE >KU3HEHHOI'O
OMBITA W OINBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3alMU OCHOBHBIX HaIlPaBJICHUM
BOCIIUTATENIbHON JESATEIbHOCTH, B TOM YHCIIE B YACTH:

IrPa’XKAAHCKOr0 BOCIIUTAHUA:

e c(OPMUPOBAHHOCTD I'PAKAAHCKON MO3ULIUU OOYHAIOIIETOCS KaK AKTUBHOTO
U OTBETCTBEHHOTO YJI€Ha POCCUHUCKOIro 00IEeCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIEYETOBEUECKMX T'YMAHUCTHYECKUX U
JE€MOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOmiecTBa, Yy4yacTBOBaTh B CaMOYINpaBIE€HUH B 00pa3oBaTeIbHON
OpraHu3allly;

e YMEHME B3aUMOJCHCTBOBaTH C  COLUMAJIbHBIMM  WHCTUTYTaMHU B
COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAUCHUEM;

e TOTOBHOCTb K T'YMaHMTapHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS

e chOpMUPOBAHHOCTH POCCHICKOU TPaXXJaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHIM
POCCHUNCKHX YUEHBIX B 00JIaCTH (PU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHS;

e CIOCOOHOCTH OLICHMBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIC PELICHMUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHCIIE B JEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JUYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro.

3CTETHYECKOT0 BOCIIUTAHHUSA:

e DOCTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYas OSCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO PUINUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHMSI:



MHTEPEC K pa3InuHbIM cdepam npodhecCuoHaTbHON NeITeTbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyaymieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTAHBL;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHHIO B 00IACTH
(GU3MKY HA TPOTSKEHUU BCEU KU3ZHH.

IKOJOIrH9€CKOro BOCIiuTaHnums:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE T100aTBHOTO
XapakTepa SKOJOTUYECKUX MPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBIICHHE JCUCTBHI B OKpY)KalOIIeW cpele Ha
OCHOBE 3HaHUS 1eJIeil YCTOMUHNBOIO Pa3BUTHS YEJIOBEUECTRA;

pacuIMpeHre OIbITa JCATEIbHOCTH HKOJOTUYECKOW HampaBJIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 110 (hU3HUKE.

HEHHOCTH HAYYHOI'0 ITO3HAHMWA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAyYHOM JesATeIbHOCTH, FOTOBHOCTh B IpoOLIECCE
U3ydeHHs] (U3UKUA OCYUIECTBISTh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEeSTENbHOCTh UHIMBUIYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA
ba3oBble Jornueckue aeiicTBU:

CaMOCTOATENBHO  (OpMyIMpOBaTh U  AKTyaJIU3UPOBATH  IpPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU ACSITEIbHOCTH, 3a/1aBaTh ITapaMETpbl U KPUTEPUU HX
JOCTUKECHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PaCCMATPUBAEMBIX
(u3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCS
MaTepUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICITEIBHOCTb, OILICHUBAaTh COOTBETCTBUE
pPEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU TTOCIIE/ICTBUI JIESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH pPabOTy B YCJIOBHSIX peaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciiegoBarejbLcKue 1eHCTBUA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHSATUSIMH U METOJIAMHU
buznuecKol HayKu;



BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIHLCKON u MPOEKTHOM
NEATeTLHOCTH B 00JacTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IIOMCKY METOJIOB peIIeHHS 3aJad  (PU3nIecKoro
coAep KaHusl, TPUMEHEHMIO PAa3IMYHbIX METOJIOB ITO3HAHMUS;

BJIQJICTh BHUJIAMHU JEATEJIILHOCTA I10 IMOJYYEHHI0O HOBOTO 3HAHMS, €ro
HUHTEpIPETAIlMU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyaIUsX, B TOM YHUCJE MPU CO3JaHUU YUE€OHBIX IMPOEKTOB B 00JACTH
buzuku;

BBIABJISIT MPUUUHHO-CJIEJCTBEHHBIE CBS3M M aKTyaJlu3UpoOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ pEUICHUs, HaxXxOAuTh AaPTyMEHThl IS
JI0KA3aTeJIbCTBA CBOUX YTBEPXKICHHH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHbICE B XOJI€ pELICHUs] 3aJlauyd Pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATH UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH UBMEHECHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
NESATeTLHOCTU, B TOM YHUCJIE TIPU U3YUYECHUU (PUBUKH;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YyMETh TMEPEHOCUTh 3HaHUS TO0 (U3NKE B MPAKTUYECKYIO 0O0JacTh
YKU3HEIEATCIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIE UJICU, MIPEJIaraTh OPUTHHAIIBHBIC MOJIXO/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEILICHHUS.

Pabora ¢ undpopmanmeii:

BJIAJICTh HaBBIKAMH MTOTYUYeHUS HHPOpMAIHH (PH3NIECKOTO COJCPKAHMS U3
HMCTOYHUKOB pAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TIOHUCK,
aHAIN3, CHCTEMATHU3AIMI0 M WHTEPIPETANNI0 HWH(POPMAIMHA PA3TUIHBIX
BUJIOB ¥ )OPM TIPEACTABIICHIS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIINH;

WCIIOJIB30BaTh CpPEACTBA HH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJOTUA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U
OpraHW3alMOHHBIX 33/lad C COONIOJICHUEM TPEOOBAHUI SPTOHOMUKH,
TEXHUKA O€30IMaCHOCTH, THUTHEHBI, PECypCOCOEpexeHHs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM MH()OPMAITMOHHON O€30TIaCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEP’KaHMS B PA3NHYHBIX PopMaTax C
y4€TOM Ha3zHayeHUsT HWHGOpPMAMK W IIEJICBOM ayAUTOPHH, BBIOUpAs
ONTUMAJIbHYIO (DOPMY MPECTABICHUS U BU3YyaTU3AIINH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:



OCYUICCTBJISATh OOIIEHHWE Ha ypokax (UMK W BO BHE-YPOUHOM
NEATEIbHOCTH;

pacrno3HaBaTh MNPEINOCHUIKM KOH(DJIUKTHBIX CHUTyallMH W CcMAr4arb
KOH(ITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHUSA C UCIIOJIIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

[IOHUMATh U UCIIOJIb30BaTh IIPEUMYILECTBA KOMAaHIHON U UHIUBUIyaIbHOU
padoTHI;

BBIOMpPATh TEMATUKY MU METOJbl COBMECTHBIX AECUCTBUN C Yy4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YICHA KOJIJICKTHUBA,;

[IPUHUMATh LE€Id COBMECTHOW JCATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATh JCHUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIIATh IUIaH
JeNCTBUM, pacipeiessTh POJid C YYETOM MHEHUN YYaCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHOM padOThI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJa M KAXKIOIO YYaCTHUKA KOMAHIbI B
o0l pe3yabTaT no pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKThI, OLEHHUBATh HWJEU C MO3ULUHUHA HOBH3HBI,
OPUTMHAIIBHOCTH, MIPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBIJISITh NO3UTHUBHOE CTPATETMUECKOE ITOBEJCHHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSATEIBHO OCYIECTBISATh TO3HABATENIbHYIO ACSITENIBHOCTD B 00JIaCTH
(U3MKU ¥ aCTPOHOMUH, BBISIBISATH NPOOJIEMBI, CTAaBUTh U (POPMYJINPOBATH
COOCTBEHHEIC 3a]1a4H;

CaMOCTOSAITEJILHO COCTABJIATH IUIAH PEUIEHUS! PACUETHBIX M KaY€CTBEHHBIX
3a/1a4, IJIaH BBINOJHEHUS MPAKTUYECKOH paldoThl C YYETOM HMMEIOIINXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAMIOYTCHHI;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMK1 y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;
JieNiaTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILECHUE;

OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSBICHUIO IPYAMIIMH B 00JIaCTH
(¢u3KMKHU, MOCTOSHHO TOBBIIIATH CBOW 0OpPa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJI]), AMOIMOHAJIbHbIN HHTEJLJIEKT:

AaBaTb OLCHKY HOBBIM CUTYallUSAM, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTD,
OOCHHUBATDb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



BJIAJCTh HaBBIKAMU II03HABaTEIbHOM pe(dIIeKCMH KakK OCO3HAHUS
COBEPIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTAaTOB U
OCHOBAHMUI;

UCITIOJIb30BaTh MPUEMBI peIICKCHH TSI OIIECHKH CUTYaIlUH, BEIOOpA BEPHOTO
pEIICHHUS;

yMETh OIICHUBATh PHUCKH U CBOEBPEMEHHO INMPHUHUMATh PEIICHUS MO HX
CHIKCHMIO;

NPUHUMATh MOTHUBBI M apryMEHThl JPYrUX NPU aHAIU3E PE3yJIbTAaTOB
JIeSITeIIbHOCTH;

IPUHUMATH CeOsl, TOHMUMAas CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHThl JPYTUX NPU AHAIU3E PE3yIbTaTOB
JIESATCIBbHOCTH;

pPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIITUOKHU.

B mpormecce AOCTHMXEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI TI0
dbuzuke IS ypOBHS cpeaHero oOmero o00pa3oBaHUs Yy O0y4arOIIMXCS

COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN HUHTEJUICKT, TIPE IO Iar afO I
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHWA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BUACTh HANPABIEHUS Pa3BUTHSA COOCTBEHHOM
AMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNUs, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIAECHUE, CHOCOOHOCTh aJaNTUPOBATHCS K
AMOLIMOHAJILHBIM HW3MEHEHUSIM M TIPOSBIATh T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIEIN
U yCIIeXy, ONTUMU3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOIS U3
CBOMX BO3MOKHOCTEH;

OSMMATUH, BKIIOYAIOMIEH CIIOCOOHOCTh IMOHUMATh  3MOIMOHAJIHHOE
COCTOSIHME JPYTUX, YYUTHIBATH €r0 NPHU OCYIIECTBICHUH OOIEHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPAaMBaTh
OTHOLIEHUSI C APYIMMH JIOJbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC H
paspeniaTh KOHQIUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 10 knacce npeaMeTHbIC Pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y OOYUAIOIIMXCSI YMEHUM:



IMOHUMATh POJdb (PU3HKK B DKOHOMHUYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTHYECKOM, COIMATBbHOM U OJTUYECKOM cdepax AesITeIbHOCTH
YeJIoBeKa, POJib U MECTO (PU3MKU B COBPEMEHHOM HAy4YHON KapTUHE MUPA,
3HAUEHHUE OIMHCATEIbHON, CHUCTEMATHU3UPYIONIEeH, OOBSICHUTEIHHOU U
NPOTHOCTUYECKOW  (DYHKIMI  (Pu3MUecKo TEeOpur — MEXaHUKH,
MOJICKYJISIPHOU (PU3UKH U TEPMOJUHAMHKH, POJb (HU3UYECKON TEOpUU B
(dbopMUpOBaHUY TIPEICTABICHUN O (U3NUECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENIe GU3HUECKUX TeJl U MPOIECCOB
(sBNEHUI): MHEpIUaIbHAs CHUCTeMa OTCcuéra, aOCOJIIOTHO TBEPIOE TEJO,
MaTepHualibHasi TOYKa, PaBHOYCKOPEHHOE JBUKEHUE, CBOOOHOE MajeHHeE,
a0CoOJIIOTHO yrIipyrasi jaedopmarius, aOCOJIOTHO YIPYroe W aOCOJIFOTHO
HEYIIPYrOo€ CTOJIKHOBEHHUS, MOJEIM Ta3a, KUIAKOCTH U TBEPIOIO
(KpUCTAIIMYECKOr0) Teja, UIealIbHBIM Ta3, TOUCUHBIN 3apsil, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTth ycioBUsS (TpaHULBbI, 00JIACTHM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, MMOHUMAaTh BCEOOIMI xapakTtep (yHIaAMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBSACHATH MEXAaHUYECKUE TIPOILIECChl U SBJICHUS,
UCIIO0JIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKH (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBIXKEHUS, (POpMyJbl KUHEMAaTUKH PABHOYCKOPEHHOTO
NBWKEHUS, TpeoOpazoBaHus [amuiess Jyisi CKOPOCTH M TEpeMelleHUs,
3akOHbl HbIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PabOThI CUJIBI C M3MEHEHUEM MEXAHUYECKOW SHEpPruu,
YCJIOBUSI paBHOBECHUs] TBEPJAOTrO Teia), NpPU HATOM HCHOJIb30BAThH
MAaTEMaTH4YE€CKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUSA TPUMEHUMOCTH
¢usnuecknx 3aKOHOB: TpeoOpa3oBaHui [amwies, BTOPOro M TPETHETO
3akOHOB HbBIOTOHA, 3aKOHOB COXPAHEHUS WMIYJIbCAa U MEXAHUYECKOU
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh M OOBSCHATH TEIUIOBBIC MPOIECCHI U SIBJICHUS, UCIIOIB3YS
ocHoBHble mojokeHnss MKT u 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOAMHAMUKN (CBS3b JIABJICHUS MJCATBHOIO Ta3a CcoO CpeaHei
KWHETUYECKOM HSHEPrUer TEIJIOBOrO JIBMKEHHS W KOHIICHTPAIUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEUIECTBA CO CPEIAHEH KHUHETUYECKOU
SHEPrUEN TEIIOBOIO ABMKEHUS €T0 YaCTHL, CBA3b JABJICHUS UICAIBHOTO
raza ¢ KOHUEHTpaUMeW MOJEKYJI U €ro TEMIIEpAaTypOr, YpPaBHEHHUE
MenpneneeBa—Kianelipona, neEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpPaHEHMSI PHEPrUU B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIOIb30BaTh



MaTEMaTHYE€CKOE BhIPAKEHHUE 3aKOHOB, YKAa3bIBATh YCIOBUS IPUMEHHUMOCTH
ypaBHeHus1 MeHneneeBa—KnanelipoHna;

aHATM3UPOBaTh U OOBACHATH DIJIGKTPUUECKUE SIBICHHS, HCIOJB3YA
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJEKTPOJMHAMUKH (3aKOH COXPaHECHMSI
ANEKTPUUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIUAJIBHOCTh
ANEKTPOCTATUYECKOrO TMOJs, MPUHLHUII CYMNEPIO3UIUU DIICKTPUUYECKUX
NOJIEH, IPU ATOM YyKa3blBasl YCJIOBUS NPUMEHHUMOCTH 3akoHa Kysona, a
TAaK)KE€ MPAKTUYECKU Ba)KHbIE COOTHOLIEHHUs: 3aKOHbI OMa [ ydacTka
Henyu W JUId 3aMKHYTOM 3JIEKTPUYECKOW Ienu, 3akoH J[xoynia—JIeHna,
npasmia Kupxroda, 3akonst dapajes Ais 31€KTpoau3a);

ONMKCHIBATh (PU3MYECKHUE TPOLECCHl U SIBICHUS, HCIOJb3YysS BEITUYUHBI:
nepeMelleHne, CKOpocTb, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbI, JaBJI€HUE, TOTEHIIMAJIbHAS SHEPTUsl, KHHETHYECKasi SHEPIHs,
MeXaHH4YecKasi SJHeprusi, paboTa CHUIIbI, IEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CWJa TSDKECTH, CWUJIa YIOPYrOCTH, CHJa TPEHHUsS, MOIIHOCTh, 3IHEPrus
B3aMMOJIEHCTBHUS Tena ¢ 3eMIIEN BOIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYToit
nedopMaliy MPY>KUHbBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAsI TeMIepaTypa
Tena, paboTa B TEpMOJUMHAMUKE, BHYTPEHHSS DJHEPrusi HJEaIbHOrO
OJIHOATOMHOT'O Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3nyxa, KIIJ| maeanbHOro TEMJIOBOrO JBUTATENs; 3JIEKTPUUYECKOE TIOJIE,
HaIpPSKEHHOCTD AJIEKTPUUECKOTO MOJIsA, HAMPSKEHHOCTH IMOJISI TOUEYHOTO
3aps/ia WM 3apsHKEHHOTO 1Iapa B BAKyyME U B JIMAJIEKTPUKE, MOTEHIUA
ANEKTPOCTATUYECKOTO MOJs, PA3HOCTh MOTEHLUUATIOB, 3JEKTPOIBUKYILAS
CUJIa, CWJIa TOKA, HANpPsSXKEHHE, MOLIHOCTbh TOKA, AJIEKTpHUUYEcKas EMKOCTh
IUIOCKOTO  KOHAEHCaTopa,  CONPOTHBJIEHHWE  ydacTKa  LENu ¢
MOCJIEIOBATENbHBIM U MMAPAJIEIbHBIM COEJUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsl KOHAEHCATOpa;

OOBSICHATH ~ OCOOEGHHOCTH  MPOTEKaHUs  (U3NYECKUX  SBICHUI:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JBW)KEHUE YacTULl BEUIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBWXKEHME, nuddysus, ucrnapeHue,
KUIIEHUE W KOHJEHCAIIMs, TJIaBJICHUE U KpUCTAIUIU3AlMS, HATPaBJIEHHOCTh
TEIUIONEePEaut, IEKTPU3ALUs TeJl, SKBUIIOTEHIUAIbHOCTh MTOBEPXHOCTH
3apsHKEHHOTO MTPOBOHUKA;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3UYECKOM BEIMUYUHBI OT
JIPYTroi ¢ UCTI0JIb30BAHUEM IPSMBIX U3MEPEHHUI, TPU 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  IMOJYYEHHOM  3aBUCUMOCTHU
¢uznuecknx BeNMMYMH B BHIE TpaduKoB C y4&€TOM abOCONFOTHBIX
MOrPEIHOCTEN  M3MEpPEHWH, JIeJlaTb  BBIBOJBI [0  pe3yjibTaram
UCCIIEI0BaHNS;



IPOBOJUTh KOCBEHHBIE HW3MEpPEHUsS] (U3MUECKUX BEJIMYMH, TPH ITOM
BBIOMpATh ONTHUMAJBHBIN METOJ| M3MEPEHHs, OICHUBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;
IPOBOJIUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATM3UPOBATH
MOJIyYCHHbIE PE3yJIbTaThl W JeNIaTh BBIBOJ O CTAaTyce MPEaOKEHHOU
TUIOTE3HI;

coOJro1aTh MpaBuiia 6e30MacHoOro Tpy/ia Mpy MPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4yeOHOro  JSKCIEpUMEHTa,  MpakTUKymMa M Yy4eOHO-
UCCJIeIOBATEIbCKOM W TPOEKTHOW JESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOT0 000PYA0BaAHMUS;

pemats pacy€THBIE 3aJa4ydl C SBHO 3aJaHHOW ¥ HESBHO 3a/IaHHOU
¢u3nYecKoil MOJENbIO: Ha OCHOBAHMM aHAlM3a YCJIOBHS OOOCHOBHIBATH
BbIOOp (u3Myeckod Mojenu, OTBeuarlei TpeOOoBaHMUSIM 3aJauu,
PUMEHSATH POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYIAThl (PU3NIECKIX
TEOpPHUIl MPHU HCTOIH30BAaHUM MAaTEMaTHUYECKMX METOJOB PEIIEeHHUs 3ajad,
POBOJIUTH PAacYEThl HA OCHOBAHMM WMEIOIUXCS JaHHBIX, aHATH3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM MOITYISHHBIX
pe3yJIbTaTOB,

pemats KadeCTBEHHBIE 3a7adyd, TPeOylolIue NpPUMEHEHHUS 3HAHUN Wu3
pa3HBIX pa3lenoB Kypca (PU3WKH, a TAaK)KE MHTETPAllUU 3HAHUHA U3 APYTHX
NPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHUYECKYIO
[EMOYKY PaCCyKICHHUI ¢ ONOPO Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBJICHUS;

WCIIONIb30BAaTh TEOPETUYECKHE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTEIBHBIX TPHOOPOB, TEXHHUECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIa1a POCCUMCKUX U 3apYyOCIKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOLIErO0 MHpa, B
pPa3BUTHE TEXHUKHA U TEXHOJIOTHIA,

aHAM3UPOBATh U OIEHUBAThH MOCIEACTBHUS OBITOBOM U MPOU3BOJICTBEHHON
JESITENFHOCTH YENIOBEKa, CBSI3aHHOM ¢ (DU3MYECKHUMH IMpolLieccaMu, C
MO3UINI SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHHUI O pallOHATHLHOM
MIPUPOJIOTIONH30BAHUH, & TAK)K€ PasyMHOM HCIOJIB30BAHUH JTOCTHKCHUN
HAyKd W TEXHOJOTUW Mg JaTbHEHIIeTr0o pa3BUTHS YEIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IUdHbIe CIIOCOOBI paboThl ¢ MHMOpMaIel (HU3NIECKOro
Collep)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOIH30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC



TEXHOJIOTUU JJIA TIOMCKA, TEpPepadOTKH W TPEAbABICHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON WH(GOPMAIINK, CTPYKTYPUPOBAHUSI M UHTEPIIPETAIIUN
uHGOpMAIINK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAIM3UPOBAaTh  MOJy4aeMyr  uH(poOpMmanuio W OIEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TAK U HA OCHOBE
aHaJM3a UCTOYHUKA UH(POPMAIIUH;

IPOSIBIISITh OpraHu3alMOHHbIE u MO03HABATEJIbHBIC yMEHUs
CaMOCTOSATEIBLHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MTPOIIECCE BHITTOJIHEHUS
POEKTHBIX M Y4eOHO-UCCIIeI0BATENHCKIX PadoT;

paboTaTh B TpyNIE C MCIOJHEHUWEM pa3JIMYHBIX COIHUAJBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, pallMOHATBHO PACIPEACATh NEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyallUsSX, aJeKBaTHO OIEHUBATh BKJaJ KaXXJOTO U3
YYaCTHUKOB IPYMIIbI B PEIICHUE PacCMaTPpUBAEMOi TPOOJIEMBI;

NPOSBIIATh MOTHBALIMIO K Oyaymie nmpogeccruoHanbHOM AesSTENHHOCTH O
CIEIHUATBHOCTIM (PU3UKO-TEXHUUYECKOTO TTPOUIIS.

K xonity o0yuenus B 11 knacce npenMeTHbIC pe3yIbTaThl HA yTIyOJIEHHOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIUATbHON
U ITHYECKON cdepax MesTeIbHOCTH YeJOBEKa, PoJib U MeCTO (DU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUU B IIPAKTUYECKON
NESATETbHOCTHA YEJIOBEKA M JalbHEWIIIEM HAy4YHO-TEXHUYECKOM pPa3BUTHH,
3HAUCHUE OIMHCATEIbHON, CHUCTEMATHU3UPYIONIEeH, OOBSICHUTEIHHOU U
POTHOCTUYECKOW (PYHKIUN (PU3NYECKON TEOPUH — IIIEKTPOJUHAMUKH,
CHEIUaIbHON TEOPUU OTHOCUTEIBLHOCTH, KBAaHTOBOM (DU3UKH, PpOJIb
¢usznueckoid Teopuu B (POPMUPOBAHUU TMPEACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MeCTO (PU3MYECKON KapTUHBI MHUpa B OOUIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IPUPO/IE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENIe (U3HUECKUX TeJl U MPOIECCOB
(siBJIEHUM): OJHOPOJIHOE AIEKTPUUECKOE M OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KoJieOaHUs, MaTeMaTUYEeCKUW MAasITHUK, WIeaJbHbIN
IPYKUHHBIN MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaIbHbIN
Kosie0aTeabHbIN KOHTYp, TOHKas JIMH3a, MOJIeNiel aToMa, aTOMHOIO Sijpa U
KBAaHTOBOM MOJIC/IY CBETA;

paznuyaTth ycioBUS (TpaHULbI, 00JIACTH) MPUMEHUMOCTH (PUINYECKUX
3aKOHOB, MMOHUMAaTh BCEOOIIMI xapakTtep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYCHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATH AJIECKTPOMArHUTHBIE MPOLIECCHl U SBJICHUS,
HCIOJB3YsS. OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJICKTPOJUHAMUKH U
CICHMAIIBHOM  TEOPUU  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHCHUS



ANEKTPUYECKOro 3apsjaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  WHAYKUMH, TnpaBuwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B DJEMEHTE DJJIEKTPUYECKOM 1€MW CO CKOPOCTHIO
WU3MEHEHUSI CUJIbI TOKA, MOCTYJIAaThl CIEHHAIIBHON TEOPUH OTHOCUTEIIBHOCTH
OWHIITEHA);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIC MPOIECCHI U SBJICHHUS, UCTIONIB3YS
MOJIO)KEHUSI ~ KBAaHTOBOM  (u3uKu  (ypaBHeHHUE  DUHIITEHHA A
dororddexTa, nepBbIil U BTOPOil mocTynaTel bopa, MpuHIUIT COOTHOIIIEHUS
HeomnpenenéHHocTel [elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOTO H
MacCOBOT'0 YHCEI U DHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PaJIMOaKTUBHOTO
pacrajna);

OMUCHIBATh (PU3UUECKUE TPOILIECChl M SIBJICHUS, UCMOJb3Yysl BEIUYUHBI:
HaMPsHKEHHOCTh AJIEKTPUYECKOTO TMOJIsI, MTOTEHIHAN 3JIEKTPOCTATHUYECKOTO
NoJi, Pa3HOCTh TOTEHLMAJIOB, OJJIEKTPOABMXKYIAS CHJIA, HHIYKUIHUA
MarHMTHOTO TIOJIsl, MAarHUTHBIM TOTOK, cujia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOABMKYINAS CHUJIa CAMOWHIYKIIUM, SHEPrUs MArHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TTOJIHASI SHEPTHUSI, SHEPTHUsI
MOKOsI CBOOOTHOM YaCTHUIIbI, SHEPTUSI U UMITYJIBC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsjl A7ipa, SHEPTUsSI CBA3U S]Ipa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SIBJICHUN:
AJIEKTPOMArHuTHAs UHAYKIWS, CAMOUHAYKIUS, PE30HAHC, UHTEpPEPEHIIUS
BOJH, aAudpakius, JUCIIEPCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
doToanexkTpuueckuii 3pdext (hotorddexr), annbda- u 6eTa-pacnaisl saep,
raMmma-u3JiydeHue sjep, puznueckrue IpUHIHUIIBI CHIEKTPAIbHOrO aHAIU3a U
paboThI 1a3epa;

OMpENEATh HAMpPaBICHUE HHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, cuJibl AMmriepa u cuiibl JlopeHiia;

CTPOUTH M300paX)EHUE, CO3]aBAEMOE TIJIOCKUM 3€pKajioM, TOHKON JIMH30MH,
U PacCUUTHIBATH €T0 XaPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATalOlIMe ACTPOHOMUYECKUE TOHSTHUSI, TEOPUU U
3aKOHBI I aHalW3a MW OOBACHCHUS (U3UYCCKUX  IPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaxX, B MEXKIaJlaKTUYECKOU
cpene; ABMKEHHSI HEOSCHBIX TeJl, DBOIONMH 3BE3]] M BeelleHHOM;
MPOBOJUTh HCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
HCIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yabTaThl  IMOJYYEHHOW  3aBUCHMOCTHU
¢uznuecknx BeNMMYMH B BHIE TpaduKoB C y4&€TOM abOCONFOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaThb  BBIBOJABI [0  pe3yjibTaram
UCCIIEJOBaHUS;



IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIMYUH, MPU 3HTOM
BBIOMpATh ONTUMAJIbHBIA METOJ H3MEPEHMsI, OLIEHUBAaTh A0COJIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJIUTH OMBITHI 110 MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBAThH
HKCIEPUMEHT, COOUPATh FKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAIU3UPOBAThH
HOJyYeHHbIE PE3yJbTaThl U J€JaThb BBIBOJ O CTaTyce MPEUI0KEHHON
TUIIOTE3HI;

OIHCHIBATh METO/bI IIOJYyYEHUS! HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;
co0uro1aTh MpaBuia 0€300acHOro Tpyia Mpy MPOBEACHUN UCCIIEJOBAHNUN B
pamMkKax  y4yeOHOro  JSKCIIEpUMEHTa,  IpakTuKyma U ydeOHo-
UCCIIEIOBATEIBCKOM M IPOEKTHON JEeATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1aDOPAaTOPHOr0 000PY10BaHMUS;

pemate pacyE€THBIE 3aJa4ydl C SBHO 3aJaHHOW ¥ HESBHO 3a/laHHOU
(¢u3nyeckoil MOJENIBIO: HAa OCHOBAaHWMM AaHaJINW3a YCJIOBUS BbIOMpAThH
¢u3ndecKkue MoOJeNH, OTBEHYalIllue TPeOOBaHUSAM 3a7aud, MPUMEHSTH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThl (DU3MUECKUX TEOpUi
OpU  WCIONB30BAaHUM MATEeMAaTUYECKUX METOJOB peIIeHHs  3ajad,
POBOJUTH PAacUYEThl HA OCHOBAHWH MMEIOIUXCS JaHHBIX, aHATH3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM MOIYICHHBIX
pe3yJIbTaTOB,

pemaTte KadeCTBEHHBIE 3aJaud, TPeOylolIue NpPUMEHEHHUs 3HAHUN U3
pa3HBIX pa3/enoB Kypca PU3MKH, a TAaK)KE MHTETPAIlUU 3HAHUHA U3 APYTHX
MPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
HEMOYKY PaCcCCy>KJICHHUM ¢ ONOPO HAa U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

WCIIONIb30BAaTh TEOPETUYECKHME 3HAHUS s OOBSCHEHHS OCHOBHBIX
MPUHIIUIIOB paOOTHl H3MEPUTETBHBIX MPUOOPOB, TEXHUUECKHUX YCTPOICTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

MPUBOIUTH TIPUMEPHI BKJIa1a POCCHUICKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE NPOIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUA;

aHaJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESITENbHOCTA YENIOBeKa, CBSI3aHHOM ¢ (DU3MUECKUMHU MPOLECCaMH, C
MO3UINI SKOJOTHYECKON 6€30MacHOCTH, MPEACTABICHHUH O pallMOHATbHOM
PUPOIOTIOIb30BaHUH, 4 TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUI
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTUS YEJIOBEUECKOIo
00I111eCTBa;

MPUMEHSTh Pa3UdYHbIe CIIOCOOBI paboThl ¢ MHGOPMANMEH (PU3NIECKOTO
COJEp’KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALIMOHHBIX



TEXHOJIOTHH, MPU 3TOM HCIIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTMM JJIi TIOHMCKA, TepepaboTKU U TNpPEIbsBICHUS Y4yeOHOU u
HaY4YHO-TIOMYJISIPHOM MH(OpMalLUK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uH(bOpMalMY, MOJYYEHHOW M3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  NOJy4aeMmMyro  HMHQOpMaIMI0O W OLIEHMBaTh €€
JOCTOBEPHOCTh KAaK HAa OCHOBE UMEIOLIMXCSA 3HAHUN, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA HH(OpMaLUY;

HPOSIBIATD OpraHMU3alIOHHbIE u [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO MPUOOPETEHUSI HOBBIX 3HAHUH B IIPOLIECCE BBIMOIHEHUS
IPOEKTHBIX M y4eOHO-HCCIIEe10BATENIbCKUX PA0OT;

paboTaTh B TpyNIE C MCIOJIHEHMEM pa3IMYHbIX COLMAIbHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, pallMOHATBHO PACIPEACATh NeSTEIbHOCTD
B HECTaHJAPTHBIX CHUTYallUsAX, aJIeKBAaTHO OLICHMBATh BKJIAJ KaXKJIOTO M3
YYaCTHHMKOB I'PYIIIbI B pEIIEHUE PACCMAaTPUBAEMON ITPOOIIEMBI;

MPOSIBJISITH MOTUBALIUIO K Oyaymieil mpodecCuoHaIbHON NeATeTbHOCTH 110
CHELHUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanyecTBo yacos DJIEKTPOHHbIE
Ne HanmeHoBaHMe pa3jaeioB U TeM (undposrbie)
Kontpoiasbnbie | IlpakTnyeckue
n/n NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Paszea 1. HAYYHBIA METO/I IO3HAHUSA ITPUPO/IbI
11 Hayunplii MeTO1 TO3HAHUS IPUPOBI 2 0 0
Wroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 2 0 0
2.2 JluHamuKka 2 0 0
2.3 Craruka TBEpIOro Tena 2 0 0
2.4 3aKOHBI COXpAaHEHHUSI B MEXaHHKE 2 0 0
2.5 O6o006menue o reme "MexaHuka" 2 1 0
HWroro no pazneny 10
Pasnen 3. BpamarejbHoe JBHKeHHE TBePAbIX TeJl
3.1 Kunemarnka BpaniaTenbHOTo IBUKECHUS 3 0 0
3.2 JlnHaMuKa BpaIIaTeIbHOTO JBMKEHUS 3 0 0
33 3aKOHBI COXpaHEHUS. DHEPTHsI BPAIIAIOIIETOCs 7 0 1
Tena.
Hroro 13
Paznen 4. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
4.1 OCHOBBI MOJIEKYIIPHOKMHETUUECKON Teopun 25 1 1




4.2 Tepmonunamuka. TernoBble MalTuHbI 22 1 0
43 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 20 1 5
MePEXO/IbI

Hroro no pazneny 67

Pazgen 5. 3JIEKTPOAUHAMMUKA
5.1 DIIEeKTPUYECKOE TT0JIe 30 1 0
5.2 [TocTOSTHHBIN JEKTPUICCKUIN TOK 24 1 1
5.3 Toxu B pa3muyHBIX cpenax 16 0 1
5.4 MarunuTHoe none 14 0 1
55 DneKTpoMarHuTHasi MHAYKIIHS 10 0 0

Hroro mo pazneny 94

Paznen 6. DUBHNUYECKHUN TIPAKTUKYM
6.1 Ou3nYecKuii MPakTUKyM 14 7

Uroro no pazneny 14

PezepBHOE Bpems 4

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204 6 14




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m Konrpoabnbie | IIpakTuyeckue
NMporpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
11 MarnutHoe nosie
1.2 DJNIeKTpOMarHuTHasi UHYKIUS 1
Uroro mo pazneny 8
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHuueckue KoneOaHus 12
2.2 DJeKTpOMarHuTHbIE KOJIeOaHus 24
53 MexaHUYeCKUe U IJICKTPOMArHUTHBIE 12 0 0
BOJTHBI
24 Onruka 40 1 3
Hroro no pazgeny 88
Paznen 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 5 0 0
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHO-BOJHOBOH JTyannu3m 20
4.2 ®dusnka aToma 9
43 ®dwusnka aTOMHOTO s7pa ¥ 3JICMEHTapHBIX 20 0 )

YaCTHIL




Uroro no pazneny 49

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHH M aCTPOPHU3UKH 12 0 0
Hroro no pazneny 12
Paznen 6. DU3UNUYECKHUIN ITIPAKTUKYM

6.1 Du3HYECKHI MPAKTUKYM 16 0 8
Hroro mo pasnery 16

Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cucrematnsaius 1 0000IIeHIE
71 MIPEIMETHOTO COMIEP KAHUS U OIBITA 16
' JeSITENbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca gusuku 10 — 11 xmaccor
Hroro mo paznueny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204 4 14

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW MOANUCHIO

MYHULIMNANIbHOE BIODKETHOE OBLLEOBPA3OBATE/IbHOE 06.09.23 18:27 (MSK)
YYPEXXAEHUE "JIULIEM N2 15 UMEHU AKAJIEMUKA HOJZIUSl BOPUCOBUYA
XAPUTOHA" TOPOZIA CAPOBA, lNopsiueBa CeeTnaHa lOpbeBHa, AnpekTop

Ceptudukat A3FAFFA6855CDA648D9EFAA3C2015683




