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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHWUU K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuu,  peaqu3ylOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca Guzukud yriayOJaEHHOTO YPOBHS IO3BOJIIET PEAM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHAaTLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3uKe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K TMpernojiaBaHuio (pU3MKM Ha YIIIYyOJIEHHOM YPOBHE NpPHU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLlIkonpHbI Kype HU3HKH — cCHCTEMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEHUEe (U3MYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpYr ¢u3nyeckux Teopuil. BenymuM B Kypce sBIsieTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeanosiaracT HMCIOJb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICICHUE CBSI3U DPAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpm 3TOM paccmarpuBarorcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHHE coJiepKaHUs MTPOTPaMMbI 10 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. [ yriyOnéHHOTrO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QHU3MYECKOro TpakTukymMa. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pazzgena (temsl). IIpu sTom moa pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT W MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4l C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeAcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (U3MKH YIrIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MpOTrpaMMme II0
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsIX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB pEIICHUS Pa3MYHbIX 3aJad C SIBHO 3aJaHHOMU
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3uka» Ha YpOBHE CpEAHEro OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYaTIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMit  (U3NYECKUX  BEIMYMH  (a0COJIOTHAs W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons m mecto ¢u3uku B (GOpPMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopgenb cucteMbl OTCYETA, WILTIOCTpAIUSl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIUOHATBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumansHbpie cucteMsl orcuéra. [IpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHBAJICHTHOCTh TI'PAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBUKCHUSL.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHONW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue IBHKEHHsI OpycKa IO HAKIOHHOM IUIOCKOCTH € NEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamleHus. [lmedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETUYAaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUH LIEHTpa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha MajqoM M Ha KOHEUYHOM MepemMelleHuu. [ 'paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaNbHBIE W HENOTEHUMAJNbHbIE CWIBL. lloTeHnManbHas »HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHbBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBI.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmMuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenb uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C TMOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTUIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEIHUE 3HAYEHHs BEJIMYMH, OMHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWM:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukn Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACIbHBIX TEIIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanusa. lcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxkarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOMW KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuum  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NO0JIA. CBA3b HANPSYKEHHOCTH TOJS U PAa3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIIOCKOrO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa JIsl y4acTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM Iemu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MTPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus aminepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS TUCCOLMUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: HOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U 1U(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MPENJIOKEHHbIX THUNoTe3 (BbIOOp W3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHUI, U3MEPUTENbHbIE MPUOOPHI, HUPPOBas 1adopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3auus OHOOPraHMYECKOro TOIUIMBA JUIS BBIPAOOTKM  «TEIJIOBOM» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE aTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KUJKHE KPUCTAIIIBL, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue ABMKCHUN C HCIOIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. diekTpoauHamMuka.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKu, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymnika HMHIYKTMBHOCTM B ILIENH MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT AJIEKTPU3ALNU TEJ NPU ABUKECHUU B MArHUTHOM I10JI€
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHrEe CaMOMHIYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sSBICHUS] CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HCXOTHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Trpy3a Ha MacCHBHOM TPYXXKHUHE C IEIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIINUX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpoumsBonactBo, mnepegaya U moTpediIeHUe
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepatop He3aTyXalOMIKX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogeHue 351eKTpOMarHiTHOTO pE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3ITyYCHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUILIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaOmronenune natephepeHunn 1 1udpakiiuu MEXaHUUeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
IpeoMIICHUE, MOJSIpU3anus, AMPPaKIHs, UHTEpPEepeHIus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAMONMHENHOE pacnHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcust cBera. CioxkHBIA cocTaB 0€l0ro cCBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUU U OTHOCUTEIBHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETro oTpakeHus. Mojieib CBETOBO/Ia.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JINH3HI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBETa Ha abCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 3J1eKTpoHOB Ha KpUCTaILIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiomuieHre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbI POoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metonbl perucTpaiuy U UCCIAEA0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO u3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro ueOa. Co3Besnus, SpKue 3BE3MBI, TUIAHETHI, WX BHIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacCc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B SApAX
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATHYECKUX  paszaenax «YUYEHUUYECKHMUA  JKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATBHON TEOPUH OTHOCUTENbHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHMHE MUpPA, 3HAYCHHUE ONMCATEIbHOU,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBICHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, tenepon, CBY-meub, yabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMUMBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTH TMPOEKTHYIO M HCCIEAOBATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE MTPU PEIIEHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PEIICHHS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIATh IUJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOH padOThl ¢ YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA,;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIMIMXCS YMEHUN |

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPpUU —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAasi CHUCTEMa OTCY€Ta, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACAbHBIN ra3, TOUCYHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHIATH MEXAaHUYECKHE MPOLECChl U SBJICHHS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tejla), MPU OSTOM HCIOJIb30BATH
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MOJIEKYJIIpHOW (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIUEN TEMJIOBOTO JABMKECHHS €T0 4acCTHULl, CBA3b JABJICHUS MICAJIBbHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs Menaeneesa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINH 3IEKTPUUECKHUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONHCHIBATh (PUINYECKHUE MPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIA TSDKECTH, CHJIa YIPYTOCTH, CHJIAa TPEHHUs, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
OHEPrus WACAIBHOIO OJHOATOMHOIO Tra3a, paboTa HIealbHOrO Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLIMAI 3JIEKTPOCTATUYECKOTO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO MO
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIECHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATH pE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3a/IaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl MNpH HCHOJIb30BAHUM MAaTEMaTUYECKHMX METOOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 Ipyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUAIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATh MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTWWA JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepabOTKU M NIPEIbsABICHUS Yy4yeOHOUW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHHEM pa3IMYHbIX COIMAJIbHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKON cdepax NesTeIbHOCTH YEIOBEKa, POJIb U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (YHKIUNA (PU3UUECKOW TEOpUHu —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAsI JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKuuMH, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE TMPOIECChl U SIBJIICHUS, HCIOJIb3ys BEIWYWHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJIAa CAMOMHAYKIHWH, SHEPrus MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u pabOoThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATalOIIUe ACTPOHOMUYECKUE TOHSITHUSL, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, MpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3UYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, MpakTUKyma U  YydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSIM 3aJadM, HPUMEHATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS C YUETOM MOTYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKJIEHHUI ¢ ONOpOil Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOekKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIIMI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABICHUI O palliOHATILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IMYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHMW B Mpollecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHJIAPTHBIX CUTYalMsX, aJIeKBAaTHO OIICHWBATHh BKJIAJ] KaXJOTO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC

Ne || HaumenoBaHue pa3fesnos U TeM ‘

KonunuectBo yacoB

/T MpOTrpaMMBbI

Bcero

KoHTposbHbIE
paboThI

IIpakTrueckue
paboThI

OnexTpoHHbIe (IIU(PPOBHIE)
00pazoBaTeNbHBIE PECYPCH

OcHoBHBIE BUIBI pabOT € y4eToM
[IPOrpamMMbl BOCIIUTAHUS

‘Pa:me.ﬂ 1. HAYYHBIA METO/] ITIO3HAHUS IIPUPOIBI

1.1 |HayuHslif METOX IO3HAHUS 6 bubmmoreka [JOK
IPUPOJIBI https://m.edsoo.ru/7f41bf72

‘I/ITOFO 0 pazjeny H 6 H ‘

IPazzen 2. MEXAHMKA |

2.1 |[Kunematuka 10 1 bubnuotexa [HOK Uac oOmenus «I[louemy Hazo 3HATH
https://m.edsoo.ru/7f41bf72 paBuiia JOPOKHOTO JIBHUKEHUS

2.2 |Aunamuka 10 bubnnoreka [HOK Ouznyeckuiit mapadon «Cuna, macca —
https://m.edsoo.ru/7f41bf72 9TO 3/I0POBBE M KPacoTa

2.3 ||Cratuka TBEpIOTO TENa 5 1 bubmuotexa [JOK JleHb neTcKkux u300peTeHuil. Y pox
https://m.edsoo.ru/7f41bf72 M300peTaTeNBCTBO.

2.4 |[3akoHbI coxpaHeHus B MexaHuke| 10 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

‘I/IToro 10 pa3jeiny H 35 H ‘

‘Pamen 3. MOJIEKVYJISIPHAS ®PU3UKA U TEPMO/IMUHAMUKA

3.1 ||[OcHoBBI 15 1 bubmuoreka [JOK Bcepoccuiickuii ypok «9K0IOTHs U
MOJICKYJIIPHOKHHETHYECKOM https://m.edsoo.ru/7f41bf72 9HEProcOePEeIKCHNE» B paMKax
TEOpUHU Bceepoccuiickoro ¢gectuBans
sHeprocOepexxeHus: —Bmecre fpue.
3.2 | Tepmoaunamuka. TernoBbie 20 1 bu6nuoreka [IOK Ypok-uccnenoBanue «Temnnosbie
MAIHHBI https://m.edsoo.ru/7f41bf72 MIPOIIECCHI HAa KyXHE»
3.3 ||ArperatHbIe COCTOSIHHS 14 1 bubnuotexa [JOK VYpok koHpepenus «MsbI B mpodeccuny
BemecTBa. PazoBbIe MePexoabl https://m.edsoo.ru/7f41bf72
‘I/ITOFO 10 pasjeny H 49 H ‘
IPazzen 4. JJEKTPOJJMHAMUKA |
4.1 ||DnexTpuyecKkoe moie 24 1 bubnuotexa [JOK JleHb KOCMOHABTHKHU. YPOK HCCIICIOBAaHUE

https://m.edsoo.ru/7f41bf72

«Kocmoc — 310 MbI» YpoKu 1o
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Ne || HaumeHoBaHUME pa3aesnoB U TeM ‘ KonnyecTBo acos ‘ DneKkTpoHHbIE (IUPPOBHIE) OcHOBHBIE BUBI pa0OT C y4€TOM
n/n IPOrpaMMBbI Beero|| Koutpomsasie || [lpakTiueckue o0Opa3oBaTenbHbIE PECyPChI IPOTPaMMbl BOCTIUTAHUS
paboThI paboThI

‘ H H H “ “ H«Hox(apHoﬁ 1 JIEKTPOOE30TIaCHOCTI

4.2 |IToCcTOSIHHBIN AIEKTPHUYCCKUI 24 1 bubmuorexa [JOK becenpl o reme «boprba ¢

TOK https://m.edsoo.ru/7f41bf72 TEPPOPHU3MOM)
4.3 |Toku B pa3IuyuHBIX cpenax 6 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

‘I/ITOFO 0 pazjerny H 54 H ‘
‘Pa3z1e.11 5. DU3NYECKHH MTPAKTUKYM ‘
‘5.1 Hdbmnqecxnﬁ MIPAKTUKYM H 16 H H 16 H H ‘
‘I/ITOFO 0 pasaeny H 16 H ‘
‘Pe3epBHoe BpeMs H 10 H H H H ‘
OBIIEE KOJIMYECTBO YACOB 170 8 16

I10 ITPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

No HaumenoBanue pa3aeyioB U TEM IMPOTrpaMMBbI KonnuectBo yacoB 9J'IeKTpOHHLIe (HI/I(i)pOBI)Ie) OcHOBHBIE BUBI pa60T C y4€TOM
/I Beero|| KontponsHbie || [lpakTideckue 00pa3oBaTeNbHEIE PECYPCHI MPOrpaMMbI BOCITUTAHHS
paboThI paboThsI

Pazpen 1. JIEKTPOAUHAMUKA

1.1 ||MaruuTHOE mose 14 bubmuoreka [JOK Becenpl mo Teme «DKOHOMHMS
https://m.edsoo.ru/7f41c97c peCypcoB, KOTOPbIE HEOOXOTMBI

TS SKA3HID

1.2 ||\9nekTpoMarHuTHAs MHIYKIUS 13 1 bubmmoreka [IOK VYpox npoekT: «Bxiang pusuku B

https://m.edsoo.ru/7f41c97c nobeny» Ypok 6e30macHoCTH
«/leHb moKapHOUN OXpaHbI».

‘I/ITOI‘O 0 pasjaeny H 27 H

‘Pa?.}:[e.]I 2. KOJIEBAHHUS U BOJIHbBI

2.1 [Mexannueckue KoueOaHus 10 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

2.2 | DneKTpOMarHuTHBIEC KOJICOaHuUs 15 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c

2.3 |MexaHHUYECKHE U AIICKTPOMArHUTHBIC BOJHBI 10 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c

2.4 ||OnTuka 25 1 bubmuorexa [JOK Huckyccus «SBnenus,
https://m.edsoo.ru/7f41c97c OKpY’KaroIue Hac »

‘I/ITOFO 0 pasaeny H 60 H

‘Pauen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 ||OcuoBer CTO S 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO 0 paseny H S H
[Pazes 4. KBAHTOBASI ®U3UMKA
4.1 |[KoprycKyJIsipHO-BOJTHOBOH Jyaiiu3m 15 bubnuorexa [IOK VYpoxku 6e3onacHoCcTH

https://m.edsoo.ru/7f41c97c

«ITonroroBka K OE€HCTBUAM B

C»
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Ne HaumenoBanue PpasaciioB U TEM NIporpaMMbl KoauuectBo yacos ‘ 3J'IeKTpOHHI)Ie (LII/I(prBI)Ie) OcHOBHbBIE BUBI paﬁoT C y4€TOM
/I Beero|| KontponsHbie || [lpakTideckue 00pa3oBaTeNbHEIE PECYPCHI MPOrpaMMBbl BOCITUTAHHS
paboThI paboTheI
4.2 || dusuka aroma S bubnmoreka [JOK N3ydenne xu3Hb U paboTa
https://m.edsoo.ru/7f41c97c YUEHBIX, CBA3aHHBIE C SIBICHHEM
pPalnOaKTUBHOCTH.
4.3 ||du3nka aTOMHOTO SIIPa M AJIEMEHTapHBIX 5 bubmumorexa [IOK
YaCTHI] https://m.edsoo.ru/7f41c97c
‘I/ITOFO 0 pazjeny H 25 H ‘

‘Pa3zle.11 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 ||[DneMeHThI aCTPOHOMHUU M aCTPOPHUIUKU 12 bubnmoreka [JOK I"arapunckmii ypok «Kocmoc
https://m.edsoo.ru/7f41c97c PSAIOM C HAMHY, YPOK -
nmyremecTBue «l amakTuKu»

‘I/ITOFO 0 pasjaeny H 12 H ‘
[Pasnen 6. ®PUBMYECKHI MPAKTUKYM |
‘6-1 HCI>H3I/Iqec1<I/H71 IPAaKTUKYM H 16 H H 16 H H ‘
‘HTOFO 10 pazaeny H 16 H ‘
[Pasaen 7. OGOBLIAIOIIEE IOBTOPEHUE |
7.1 ||Cuctemaru3anus u 06o0Ienue npeameranoro || 15 bubmmorexa [JOK

COJIEp>KaHUs U OIBITA JeSTEILHOCTH, https://m.edsoo.ru/7f41c97c

MPUOOPETEHHOTO MPU U3YUEHUH Kypca PU3UKU

10 - 11 xmaccoB
‘I/ITOFO 0 pasaeny H 15 H ‘
‘PCBCpBHOG BpeMs H 5 H H H H ‘
OBHIEE KOJIMYECTBO YACOB I1O 165 4 16

ITPOTPAMME
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos
Ne Tema ypoka Beer Kourpo IpakTn JIeKTPOHHBbIE U(PPOBHIE
n/m JIbHbIE yecKkue o0pa3oBaTe/bHbIE PeCypChl
0 padoThI padoTshI
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
1 ®dusuka — pyHIaMeHTaIbHas HayKa O IPUPOE 1
9 HayuHblii METOT TO3HAHUS U METOABI 1
UCCleToBaHusl (PU3MUECKUX SBICHUIN
DKCHEPUMEHT U TEOpUsl B IIPOLIECCE MO3HAHUS
3 npupobel. HabmomeHre u SKCIepuMeHT B 1
¢buznke
4 CrniocoObl n3MepeHus: PU3NYECKUX BETUUNH 1
5 AOCOII0THAs M OTHOCUTENbHASI TOTPEIIHOCTH 1
U3MepeHuil PU3NYECKNX BETUUNH
MopenupoBanue B ¢pusuke. Poib u mecto
5 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN
NEeATEIbHOCTH JIFOIEU
Pa3nea 2. MEXAHUKA
Mexannueckoe nBuxkeHue. Cucrema orcueTa.
7 OTHOCHTENFHOCTh MEXaHNYECKOTO IBHKEHM. 1
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
Pannyc-BekTop MaTepHalbHON TOUKH, €TO
8 MIPOEKIINN Ha OCU KoopAauHaT. Tpaekropusi. 1
[Tepememenue. Ckopocts. X mpoekiuu Ha ocu
KOOpAWHAT
9 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE. 1




I'paduueckoe onrcanrue paBHOMEPHOTO
MPSIMOJIMHENHOTO ABU)KEHUS

CiioxeHue nepeMeneHuii 1 CKOPOCTEH.

10
Penrenue 3anau
HepaBHoMepHOe nBUKEHME. MTHOBEHHAas

11 cKopocTh. Yckopenue. [IpsmonuHeitHoe
JBUKCHHE C IOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM
CBobosHOe naseHue. Y cKkopeHre cBOOOIHOTO

13 nazeHust. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHU U UX rpaduku

14 JIBr>keHue Tesia, OpOIIEHHOTo MO YIJIOM K
TOPU30HTY
KpuBonmHeliHoe aBuxkeHue. J[BH>keHUe 1o

15 OKPYKHOCTH. YTJIOBas ¥ JIMHEIHAs CKOPOCTb.
Ilepuon u yactora. LleHTpOCTpEMUTENBHOE U
IIOJIHOE YCKOPEHHUE

16 KonTponbnas padora no teme "Kunematuka"
[TepsrIii 3axk0H HptoToHA. MHEpLUIMaIbHBIE

17 cucTeMbl OTCYETa. [[pUHIINIT OTHOCUTENBHOCTH
lNanmnes. HennepuumanbHble CHCTEMBI OTCUETA

18 Cuna. PaBHOz€lHCTBYIOIIAs cuila. Bropoii 3akoH
Herorona. Macca

19 B3aumoneiicteue ten. Tpernii 3akoH HeroToHa

20 [Tpuaumn cynepnosunuu cui. Pemenue 3agau
Ha [IPUMEHEHUE 3aKOHOB HbroTOHA
3aKOH BCEMHUPHOTO TATOTEHUS.

21 DKBUBAJIEHTHOCTh I'PABUTAIIMOHHON U

MHEPTHOU MacChl




Cuna TSDKeCTH U yCKOpEeHUE CBOOOIHOTO

22
najIeHust
JIBroKeHEe HEOCSCHBIX TENT U MX MCKYCCTBEHHBIX

23 cryTHHKOB. [lepBasi kocMu4eckasi CKOpOCTb.
3akonsl Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUABI Cuil TpEHUSI.

25 JIBIOKEHHE B )KHIKOCTH M ra3e ¢ y4E€TOM CHIIBI
COIIPOTHBIICHUS CPEJIBI

26 Haenenwue. ['mapocraruueckoe nasienue. Cuiia
Apxumena

97 AbcomoTHO TBepaoe Teino. [locrynarensHoe u
BpalaTeabHOe IBKCHHUE TBEPAOTO Tela

08 MOMEHT CHITBI OTHOCUTEIHHO OCH BpAIICHUSI.
[Ineqo cumsl
CroxeHune cuil, MPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TspkecT Tena. Y cloBus
paBHOBECHsI TBEPJIOTO Teya. Buabl paBHOBECHS

30 Pemenue 3amau

31 KonTponbnas padora no teme "JI[unamuxka.
Cratuka TBepaoro tena'
Nmnynsc MaTepuanbHOU TOUYKU, CUCTEMBI

32 MaTepHalbHBIX TOueK. LIeHTp Macc cucTeMsl
MaTepHabHBIX TOUeK. Teopema o0 IBUKCHUN
[IEHTpa Macc
Hmnynbe cuiibl 1 M3MEHEHHE UMITYJIbCa Tea.

33 3aKoH cOXpaHeHHUs: UMIynbca. PeakTuBHOE
JIBUKCHIHE

34 MoOMEHT uMITyJIbCa MATEPUAIILHON TOUYKH.

HpeHCTaBHeHI/Ie 0 COXpaHCHUHU MOMCHTA




HUMITYJIbCa B ICHTPAJIbHBIX IMOJIIX

35 Pemenue 3amau 1

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
36 nepemenieHuu. [ padpuueckoe npeacrapneHue 1
paboThI CHITBl. MOIITHOCTH CHITBI

Kunernueckas sneprus. Teopema 00
37 M3MEHEHUU KMHETUYECKOU JHEPIUU 1
MaTepualbHOU TOYKU

[ToreHnanbHble ¥ HEMOTCHIIUATBHBIC CUIIBI.
38 [TorennmansHas sHeprus. Bropas kocMudeckas 1
CKOPOCTh

Tperbs kocMuyeckasi ckopocTb. CBsi3b pabOTHI
HEMOTEHILIUATbHBIX CUJI C U3MECHEHHEM

39 MEXaHUYECKOM SHEPrHH CUCTEMBI Tell. 3aKOH L
COXpaHEHMs MEXaHUYECKOM sHeprun
Ynpyrue v Heynpyrue CTOJIKHOBEHHS.

40 VYpaBaenue beprymm 111 uaeanbHON 1
KHUJIKOCTH

41 Kontposnbnas pabota o teme "3akOHbI 1

COXpaHEHHUs B MeXaHHKe"
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
PasButne npeacraBieHuil 0 MPpUPOJE TEIUIOTHI.

42 Ocnosuble nonoxeHuss MKT. Tuddysus. 1
BbpoyHoBckoe nBHKEeHUE

CrpoeHnne ra3000pa3HbIX, )KUJIKUX U TBEPIbIX
43 Ten. XapakTep IBUKEHHS U B3aUMOJIECHCTBHS 1
YaCTHI] BEL[ECTBA

44 Macca u pazmepsl MOJIEKYJT (aATOMOB).
KomnuectBo BemectBa. [TocTosiHHas ABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [lkana 1




Lenbcus

46 Pemenue 3amau

47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI

48 VYpaBaenue Menpeneera-Knaneripona.
Penrenue 3anau

49 AOcomoTHas Temnepatypa. 3akoH JlaapToHa

50 W3onpoueccs! B M1€aIbHOM ra3e ¢ HOCTOSHHBIM
KOJIMYECTBOM BEILECTBA

51 I'paduueckoe npecTaBiIeHre U30MPOLECCOB:
u30TepMa, U30Xopa, u3obapa

52 OcnoBHoe ypasaenne MKT

53 Pewmenue 3amau
CBs13p a0CONIOTHOM TEMIIEpaTyphbl

54 TEPMOJUHAMHYECKON CUCTEMBI CO CpeaHEM
KMHETUYECKOW SHEPTUEN MMOCTYNATENBHOIO
TEIUIOBOTO JABMKEHHSI €€ YacTHIL

55 O06001eHne U cucTeMaTU3alus 3HaHU# 0 TeMe
"Ocnosl MKT"

56 KonrtponsHas padora o teme "OcHosl MKT"
TepmoanHamuyeckas cuctema. 3ajlaHue
BHEWIHUX ycnoBull uist T/ cucremsl. Breninue

57 U BHyTpeHHHE napaMmerpsl. [Tapamerpsr T/]
CHCTEMBI KaK CpeHHE 3HAUCHUS BEJIMUHH,
OIUCHIBAIOLINX €€ HA MUKPOCKOITUYECKOM
YpOBHE
HyneBoe Hayasio TepMOIMHAMUKH.

58 CamonpousBonbHas penakcanus Tl cucteMsl k
TEIJIOBOMY PaBHOBECHIO

59 Mogenp ueanbHOro ra3a B TEpMOJANHAMUKE.

VYcnoBus TPpUMEHUMOCTH 3TON MOAEITH




VYpaBuenue Menpaeneesa-Knaneiipona u

60 BBIPaKECHHE JIJIs1 BHYTPEHHEHN SHEPTrUun
Bripaxkenue 1151 BHyTpEeHHEW SHEPTrun

61 OJIHOATOMHOTI'O MII€aJIbHOIO Ta3a.
KBasucrarnueckue u HeCTaTUUECKUE MPOIECCHI
DnemeHTapHas paboTa B TEpMOJAUHAMUKE.

62 Brruucnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme
Temmonepenaya kak crocod H3MEHEHUS

63 BHyTpeHHel sHepruu T/l cuctemsl 6e3
COBepIICHUS PabOThI

64 KonBekuusi, TeraonpoBOAHOCTb, U3TYyICHUE
KonnuectBo temnotel. TemnoéMKocTs Tena.

65 VY aenbHas U MOJSIpHAS TEIIOEMKOCTH
BEILIECTBA. Y IebHAas TEIJI0Ta CrOPAHUS
TOIUTMBA

66 Pacuér xonuyecTBa TEIIOTHI IPU
Teronepeaye

67 [Tonsitue 06 amnabaTHOM mporecce. [lepBriii
3aKOH TEPMOJUHAMUKHI

68 KonuuaecTBo TemioThl u paboTa Kak Mephl
M3MEHEHUs BHyTpeHHel sHeprun T/l cuctemsl
Bropoii 3akoH TepMOAUHAMUKH IS

69 PAaBHOBECHBIX 1 HEPAaBHOBECHBIX MIPOLIECCOB.
HeoOpaTuMocTh MpUPOTHBIX MPOIIECCOB

70 [Tpunimune! geiictBus TennoBbix MamuH. KIT/]

71 MakcumansHoe 3Hauenue KI1/I. Iukn Kapuo

72 Pemenue 3amau

73 DKOJIOTHYECKHUE aCEeKThl UCIOJIb30BaHUs

TEIUIOBBIX JBHUTrarenei. TemnoBoe 3arpsi3HeHne




74

OKpY>Karollen cpeibl

Penrenue 3amau

75

76

77

O0o01IeHre U cucTeMaTU3alus 3HaHUH TI0 TeEME
"Tepmoannamuka. TenaoBsie MalIUHbI"

KonTposbHas padoTa 1mo Teme
"Tepmoannamuka. TernaoBsie MalIMHbI"

[TapooOpa3oBanue u konaeHcauus. Mcnapenue
U KUIleHue. Y IeibHast TerioTa
napooOpa3zoBaHus

78

79

HaCI)IIIIeHHBIC 1 HCHACBIIICHHBIC I1apbI.
KadecTBeHHas 3aBUCMMOCTD IIJIOTHOCTH U
AABJICHUA HACBIIIICHHOI'O I1apa OT TEMIICPATypPhl,
HX HE3aBHUCHUMOCTHL OT 00BhEMa HaCBIIIICHHOI'O
rapa. 3aBHCHMOCTD TEMIICPATYPbI KUIICHUSA OT
JaBJICHHUA B ) KMJAKOCTH

BrnaxxnocTs Bo3ayxa. AGCoMOTHAS U
OTHOCHUTENbHAS BIAXKHOCTD

80

81

Pemenue 3agau

Tsépnoe teno. Kpucraminueckue u amopQHble
Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB

82

[InaBnenue u kpucTauIM3anus. Y IeJIbHas
teruioTa miasneHus. Cyoaumanus

83

84

Hedopmaru TBEpaOTO Tena. Pactskenne u
cxartue. Casur. Moayine FOura. [lpenen
yapyrux aegopmaruii

TerutoBoe pacliMpeHue )KUAKOCTEW U TBEPABIX
TeJl. AHTAPMOHH3M TETUIOBBIX KOJICOaHHI
YaCTHUIL BEUIECTBA

85

ITpeoOpa3oBanue sHEPrUH B (ha30BBIX
nepexojax




86 YpaBHEHHE TEIIOBOTO OamaHca

87 Pemenue 3amau

IToBepxHOcTHOE HaTsKeHue. Kanuiuisipasie
88 sBneHus. J[aBneHne moJ; HCKpUBJICHHON
MMOBEPXHOCTHIO xkuakocTh. opmyna Jlannaca

O0o01IeHre U cucTeMaTU3alus 3HaHUH| TI0 TeEMe
89 "Arperarnblie cocTosinus BeniectBa. ®a3oBbie
nepexopl"”

KontposbHas pabota mo Teme "Arperarabie
cocrosiHus BemiecTBa. ®a3oBbie epexobl"”

Paznea 4. JIEKTPOJAUHAMUKA

90

DnexTpu3anus Tea U €€ IposSBICHHUS.
Dnektpuueckuii 3apsia. [[Ba Buna

o1 AJIEKTPUYECKHUX 3apsiaoB. [IpoBoaHUKH,
JTUBJIEKTPUKH U MOJTYITPOBOTHUKHI

92 DneMeHTapHBIN 3JEKTPUYECKU 3apsia. 3aKOH
COXpPAHEHUS JIEKTPUUECKOTO 3apsiaa

93 B3aumoneiicteue 3apsanoB. Toueunsie 3apsaabl.
3akoH Kynona

94 Pemenue 3amau

95 Dnektpuueckoe none. Ero neiictBue Ha
AIIEKTPUYECKUE 3aPSAabl
Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJIS.

9% [TpoGuslii 3apsia. JIuauKM HaNpsKEHHOCTH
ANEKTPUYECKOT0 NoJist. OTHOPOIHOE
AIIEKTPUYECKOE T0JIE

97 [ToTeHIIManbHOCTH 3JIEKTPOCTATUYECKOTO MOJISL.
Pa3HOCTh NOTEHIMATIOB U HAIPSKEHUE

08 [TorenmanpHas 3HEPTUs 3apAa B

SJICKTPOCTATUYCCKOM ITO0JIC. IToTenmman




QJICKTPOCTATUYCCKOI'O MOJIA

CBi3p HaHpH)KéHHOCTI/I II0JII U PA3HOCTH

%9 MOTEHIIUAJIOB JUISI 3JIEKTPOCTATUYECKOTO MO

100 [TpuHIMI Cynepno3ULUH SIEKTPUUECKUX MOJIEH

101 Pemenue 3amay

102 [Tone Toueunoro 3apsana. Ilose paBHOMEPHO
3apsOKEHHON cephl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEUHOM! TUIOCKOCTH

104 [TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.
YcnoBue paBHOBECHS 3apsIOB

105 JIMDIEKTPUKY U TTOTYIPOBOJIHUKH B
AJIEKTPOCTATUYECKOM T10JI€

106 Konnencarop. DnekTpoéMKOCTh KOHIEHCATOPA.
DNEeKTPOEMKOCTP TUIOCKOTO KOH/IEHCATOpa

107 [TapannenpHOE cOEIMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenpHOE COETMHEHNE
KOHJICHCAaTOpOB

109 DHeprus 3apsKEeHHOr0 KOHAEHCcaTopa

110 Pemenue 3amau

111 JIBrKeHne 3apsyKEHHON YacTHIIbI B
OJTHOPOTHOM 3JICKTPUIECKOM I10JIe

112 Pemenue 3amau

113 O000111eHIE U CUCTEMATHU3aIUs 3HAHUI 110 TEME
"Onexkrpuueckoe nose"

114 KonrtponsHas pabora no Teme "DiaeKTpudeckoe
rosne"

115 Cuna Toxka. [TocTosiHHBIN TOK. Y CIOBHS

CYIICCTBOBAHUS MMOCTOAHHOI'O 3JICKTPUUICCKOTO




TOKa

116 Ucrounnku Toka. Hanpsoxenue u 3/1C 1

117 3axon OMa Ui yyacTKa Lenu. JIEeKTPUIECKOe 1
COINPOTUBIICHUE
3aBUCUMOCTB CONPOTUBIICHUSI OJJHOPOIHOTO

118 MPOBOJHHUKA OT €0 JJIMHBI U IO N 1
MOTIEPEYHOTO CEUCHUS

119 Y aensHOE CONPOTUBIICHUE BellecTBa. Perenne 1
3aaq

120 [TocnenoBarenbHOE, NapauIEIbHOE, CMEILIAHHOE 1
COCIMHEHHE IMPOBOTHUKOB

121 Pacué€t pa3BeTBIEHHBIX AIEKTPUUECKUX IIETICH. 1
[TpaBuna Kupxroda

122 Pemenue 3amau 1

123 Pabora anekrpuyeckoro Toka. 3akoH Jxoyis 1
—Jlenna

124 Pemenue 3amau 1

125 MOomHOCTD 2IEKTPUYECKOTO TOKa. TertoBast 1
MOIIHOCTb, BBIIEIIsIEMasi Ha PE3UCTOpe

126 Pemienne 3amau 1

127 3/1C u BHYyTpeHHEE COMPOTHBICHNE UCTOYHHUKA 1
TOKa

128 3axon OMa 171 OJIHOM (3aMKHYTO) 1
AIEKTPUYECKON e

129 Pemenue 3amau 1

130 MoOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanue 1

132 KonneHcarop B nienu mocTOSSHHOTO TOKa 1

133 Pemenue 3amau 1




Permtennie 3agau mo reme "l1oCcTOAHHBIH

134 . "
ANEKTPUYECKUI TOK

135 Pemrenne 3agaud mo treMe "I1ocTOSHHBIHN
AJIEKTPUYECKUM TOK"

136 Pemenue 3ana4 no teme "llocTostHHbIN
AJIEKTPUYECKUMA TOK"

137 O06o0mieHre 1 cucTeMaTH3aIMs 3HaHU 110 TeMe
"TlocTOSIHHBIN IEKTPUYECKUH TOK"

138 Kontponbnas padota nmo teme "IlocTossHHBIN
AJIEKTPUYECKUM TOK"
DnexTpuyeckas MpOBOAUMOCTh PAa3INYHBIX

139 BEIIIECTB. DJICKTPUUECKUN TOK B METaJljIax.
CBepXmpoBOIMMOCTD
DNEeKTpUUECKU TOK B paCTBOpPax M pacriiaBax

140 ANEKTPOJIUTOB. 3aKoHbI Dapajes s
ANEKTPOJIN3A

141 DnexTpuueckuil Tok B razax. [lmazma

142 DNeKTpUYEeCKHil TOK B Bakyyme. BakyymHbie
npubopsI

143 DIEKTPUYECKHUM TOK B MOJTYIIPOBOAHUKAX

144 [TomynpoBOTHUKOBBIE TPUOOPEI

Paznen 5. DU3HUYECKHWI MPAKTUKYM

dusndeckuil npakTukym 1o teme "M3mepenue
CUJIBI TOKA U HAIIPSKEHUS B LIEIIU [TIOCTOSIHHOTO
TOKa IIPU MTOMOIIH aHAJOTOBBIX U HU(POBBIX

145 U3MEpUTENIbHBIX TPHOOPOB" MK "3HAKOMCTBO C
nudposoii maboparopueit mo ¢usuke. [Ipumepsr
u3MepeHus: GU3NYECKUX BETUUUH MTPHU TOMOIIU
KOMIIBIOTEPHBIX 1aTYMKOB"

146 dusnyueckuii MpakTUKyM 10 Teme "M3yuenune




147

HEPABHOMEPHOI'O JBUKEHHUSI C LIENBIO
OIpeziesIeHUs] MTHOBEHHOU ckopocTu"

dusznyeckuil mpakTukyM mno teme "M3mepenue
YCKOPEHHS TP MPSIMOJIMHEHHOM
PAaBHOYCKOPEHHOM JIB)KEHHUH 110 HAKJIOHHOM
miockoct" wnn "McciienoBanue 3aBUCUMOCTHU
IyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM
nBIOKeHNN"

148

149

150

duznueckuil NpakTUKyM 1o teme "M3mepenue
YCKOpPEHUsT CBOOOHOTO NaJICHUS" WIIN
"HN3ydeHue IBMKEHUS Tela, OpPOIIEHHOTO
TOPU30HTAJILHO"

duznueckuil NpakTUKyM 1o reme "M3yuenue
JBMKEHUS TeJa [0 OKPY>KHOCTHU C ITOCTOSTHHOM

o MoIyJro ckopocThio” niu "HMccnenoBanue 1
3aBHCHMOCTH Iepro/ia 00paleHus

KOHHUYECKOT0 MasTHUKA OT €ro napamerpon”

dusndeckuil NpakTuKyM 1o teme "M3mepenue
PaBHOJEHCTBYIOIIEH CHIIBI IPU JIBUKECHUH

Opycka 1o HaKJIOHHOM ITOCKOCTH" WITH

"I[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH 1
BpPEMEHH JIBIKEHUS OpycKa 10 HaKJIOHHOM

IJIOCKOCTH Ha 3a/laHHOE PacCTOSIHUE OT €ro

Macchl”

151

@u3NYECKUl NPAKTUKYM IO TEME
"HccnenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarun" wim "M3ydenue
JBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO,
MEePEKUHYTOM uepe3 NErkuii 6110K"

152

dusznyeckuil mpakTukyM no teme "M3mepenue 1




KO3 pHLIMEeHTa TPEHUS 110 BEIMYUHE YTIIOBOTO
kodpdunuenta 3apucumoctu Frp(N)" nmm
"HccnemoBanue NBHKEHUSI OpycKa 1o
HAKJIOHHOM MJIOCKOCTH C TIEPEMEHHBIM
kod(urmentom Tpenus" win "N3yuenue
JBH)KEHUSA Ipy3a Ha Bally ¢ TpeHuem"

153

154

@u3MYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO
TeJa, UMEIOLIEro OCh BpallleHus" uiu
"KoHcTpynpoBaHye KPOHIITEHHOB U PaCU€T CUJIT
ynpyroctu" uinu "M3yueHne ycToMuuBoCTH
TBEPAOTO TeJa, UMEIOIIETO IIOMAb OMOPhI"

®dusznyeckuil npaktukym 1o teme "M3mepenue
UMIIyJIbCa TeJla 10 TOPMO3HOMY ITyTH" WM
"N3mepeHue CUIlbl TATH, CKOPOCTH MOJENH
3JIEKTPOMOOMIIS M MOIIHOCTHU CHJIBI TSATH" WM
"CpaBHEHHE U3MEHEHUS UMITYJIbCA TENa C
uMmiysbcoM cuiibl" unm "MccnenoBanue
COXPAHEHHUS UMITYJIbCa MPU YIIPYTroM
B3auMoeicTBun" win "M3mepenue
KMHETUYECKOUW SHEPTuu Teja 0 TOPMO3HOMY

"

yTH

155

Puznyeckuil NpakTUKyM 1o Teme "M3yuenune
M30TEPMHUYECKOTO Mpoliecca (PeKOMEHI0BaHO
WCIIob30BaHue U(poBoi 1abopaTopun)" uimm
"M3y4yeHne n30XOopHOro npouecca" uiu
"N3yuenune n3ob6apHoro npouecca’ i
"IIpoBepka ypaBHEHUs cOCTOSHUA"

156

dusznyeckuil mpakTukyM no teme "M3mepenue
yaenbHoU TerioéMkocTu win "MccnenoBanue
MpoIecca OCTHIBAHUS BEIIECTBA" UITH
"HUccnenoBanue aquabaTHOro mporecca’ mim




"N3y4yeHne B3aMMOCBSI3U S3HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATypbl KUIIEHUS )KUJIKOCTEN"

157

®u3nYeCKuil MpakTUKyM 110 TeMe "N3ydeHue
3aKOHOMEPHOCTEN UCIIapeHUsl KUAKOCTEN" UIn
"N3mepenue yaenbHOM TEMI0ThI IIaBICHUS
npja" unu "M3ydeHue CBOMCTB HACKIILIEHHBIX
napoB" uin "M3mepenne abcontoTHON
BJIQKHOCTH BO3/lyXa U OLIEHKA MAcChl ApOB B
nomenienun". Mzamepenue korpduimenta
MIOBEPXHOCTHOT'O HATSHKEHUS

158

159

@uU3NYECKU NIPAKTUKYM 110 TEME
"HaOmroeHue npeBpamieHus YJHepruu
3apsHKEHHOr0 KOHJIEHCATOpa B SHEPTHUI0
n3nydeHus ceeroquona” uinm "Msydenue
IIPOTEKAaHUs TOKA B LIETIH, COAEpIKaIEeH
KoHAeHcarop" win "Pacnipenenenue pazHOCTH
MOTEHLIMAJIOB (HANPSKEHUs ) IPU
MOCJIEI0BATEIBHOM COEIUHEHUN
KOHJIEHCAaTOPOB"

PuU3NYECKU PAKTUKYM I10 TEME
"HccnenoBanue cMEMIaHHOTO COEINHEHUS
pe3ucropoB' win "M3Mepenne yeabHoro
CONPOTUBIIEHUS ITPOBOIHUKOB" HUIIN
"HccnenoBanne 3aBUCHMOCTH CHIBI TOKA OT
HanpsHKEHU J1 JTaMITbl HAKaJTMBaHUA'"

160

Pu3NYECKU PAKTUKYM 110 TEME
"Habmronenue snexrponusa" win "M3meperue
3apsiga OJTHOBAJICHTHOI'O UOHA" WIH
"HccnenoBanue 3aBUCUMOCTH CONTPOTUBIICHUS
TEpPMOpPE3UCTOPa OT TeMIEpaTypbl" UiIu
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH




161

162

nuona”
PesepBHbIil ypok. O6001IeHIE 1

CUCTEMATHU3AaNA 3HAHUH 110 TEME
"Kunematuka"

PesepBHeIil ypok. O600IICHHE 1
cHCTeMaTHu3alus 3HaHui 1mo teme "Jlunamuka"

163

164

165

166

PesepBHeIit ypok. O600IICHHE 1
cucreMaru3anus 3HaHui 1mo teme "Craruka
TBEeporo Tena"

PesepBHrlil ypok. O600111eHNE U
CUCTEMaTHU3aIls 3HAaHUM 110 TeMe "3aKOHbI
COXPAaHEHHUs B MeXaHHKe"

PesepBHrlil ypok. O600111eHNE U
cUcTeMaTHu3anus 3HaHUH 110 Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHrH"

PesepubIil ypok. O600611eHIE U
CHCTeMaTH3alus 3HaHUH 110 TeMe
"TepmonnHamuka. TenaoBele MalIMHbI"

167

PesepBubIil ypok. O6006111eHIE 1
CUCTEMaTHU3aIls 3HaHUM 110 Teme "ArperatHoie
coctosiHus BenecTa. da3zoBbie nepexoap!"”

168

169

PeseprubIil ypok. O6001meHIE 1
CUucreMarulanuda 3HAHUI 10 TEME
"Dnekrpuueckoe nose"

PesepBHelit ypok. O6001IeHNE 1
cucreMarusaimg 3Haguit mo teme "TlocTosTHHBIN
AJIEKTPUYECKUM TOK"

170

PesepBHeIit ypok. O6001ICHHE 1
cucTeMaTu3alus 3Hanui o teme "Toku B
pa3auyYHbIX cpenax”




OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 8 16
11 KUIIACC
KoumnuecTBo yacos
DJIeKTPOHHBbIE HU(PPOBLIE
Ne Konurpo = Ilpakrun
Tema ypoka o0pa3oBaTte/ibHbIE
n/m Bcero  abHbIE YyecKue
pecypcsbl
padoThI padoThI
B3aumMozeiicTBre MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB C TOKOM. MarHUTHOE MOJeE. 1
I'unore3za Amrepa
Bexrop MaruutHON nHAyKuu. [IpuHnmn
2 CyNEPHO3UIIMU MATHUTHBIX NoJed. JInnun 1
MarHUTHON HHITyKITUH
3 MarsuTHO€ 1noje NpoOBOAHUKA ¢ TOKOM. OnbIT 1
Opcrena
Cuna AMniepa, e€ HanpaBJIeHHE U MOYJIb
S) Pemenue 3amau
5 [IpuMeneHue 3akoHa Amriepa. 1
DIEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBJIE€HUE U MOTYJIb.
7 JIBro>keHue 3apsiKEHHOM YacTHUIIBI B 1
OJIHOPOJTHOM MarHMUTHOM I10J1€
8 Pemnrenne 3agau
9 Pabota cubl Jlopenna
10 Pemenue 3amau
11 MarsuTHO€ 10J€ B BELIECTBE. 1
deppoMarHeTHKy, napa- U JuaMarHeTUKU
12 OcHoOBHBIE CBOMCTBa (heppPOMarHEeTUKOB. 1

[Ipumenenne peppomMarHeTHKOB




13

Permtenne 3agau mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "MaraurtHoe 1oie"”

15 SIBnenue IeKTpPOMAarHuTHOM UHAYKIUU. 1loTok 1
BEKTOpa MarHUTHOW WHAYKIIUU

16 O/1C urayKIHMHA 1

17 3aKoH 3J1eKTpOMarHuTHOW nHaykuuu dapajes 1

18 Buxpesoe anekrpudeckoe mosie. Toku Dyko 1

19 O/J1C uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX 1

20 Pemenue 3amau 1

21 [TpaBuso Jlenma 1

29 NunykTtuBHOCTH. KaTynmka HHIYKTUBHOCTH B 1
LIETTH TIOCTOSIHHOI'O TOKa

23 Asnenue camonnaykuuu. IC caMonHayKIMU 1

24 DHeprus MarHATHOTO TIOJISl KaTYIITKHA C TOKOM. 1
DNEeKTPOMArHuTHOE T0JIe

25 Pemenue 3amau 1

26 O06o001IeHre U CUCTeMaTH3allns 3HAHHUH 110 TEMe 1
"OnexrpoauHamuka'

97 KonTponbnas padbora no teme 1
"OnekTpoauHaMuka'

08 KonebarenbHas cucrema. CBOOOIHEBIC 1
kosnebanus. ['apMoHnYeckue KonedaHus

29 KunemaTnueckoe v TMHAMUYECKOE OIMMCAHNE 1
K0JIeOATEbHBIX JBHIKCHUI
DHepreTuvecKkoe onucanue. BeiBo

30 JTUHAMHAYECKOTO OMUCAHUS TAPMOHHYECKUX 1
KoJIeOaHUH U3 WX YHEPTETUIECKOTO U
KHHEMATHYECKOTO OIMMCAHUS

31 Awmrutntyna u asza konedbanmit 1




[Tepuon u yacrora konebanuit. [leproa manbix
CBOOOHBIX KOJIEOAHUN MAaTEMAaTUUECKOIO

32 MasTHUKA. [leproa cBOOOTHBIX KOJIeOaHM
MPY>KUHHOTO MasITHUKA

33 3aryxatomue Konebanus. BeiHyx/1eHHbIC
koJiebanus. Pe3onanc

34 ABTOKOIE0aHU

35 Pemenue 3amau

36 Ypok-koHpepenmus "Mexannyeckue
KoJe0aHusl B My3bIKaJIbHBIX HHCTpyMEHTax"

37 O0o0011eHrE U CUCTEMATH3AlUs 3HAHHUH 110 TEME
"MexaHnnyeckue Koaeoanusa"

38 DNEKTPOMArHUTHBIE KOJICOAHMUS.
KonebaTtenbHbIi KOHTYp
®opmyna Tomcona. CBsi3b aMIUIUTYIBI 3apsiia

39 KOHJICHCATOpa C aMIUIUTY 0 CUITBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM
KoJe0aTeIbHOM KOHTYpE

41 3aTyxaromue JIeKTPOMarHuTHBIE KOJIeOaHuMsI.
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMS

42 [IepemenHsblii TOK. Pe3uctop u KoHIeHcaTop B
LTI TIEPEMEHHOTO TOKa

43 Karymika HHIyKTHBHOCTH B IIEMH IEPEMEHHOTO
TOKa

44 3akon OMa Jy1st SJIEKTPUIECKOH TIenn
MIEPEMEHHOTO TOKa
MOomHOCTh MEPEMEHHOT0 TOKA. AMILTUTYTHOE

45 U JEUCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U

HAITPsXKCHUA




46

Pe3onaHC B 3JIEKTpUYECKOU LIETIH

47 Pemenue 3amau
Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepenavya u noTpedeHue MMEKTPUISCKONH
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anekTposnepruu. Kynbrypa ucnoab30BaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU

50 Pewmenue 3amau

o1 Pemenne 3anau

59 O06o0061eHre 1 cucTeMaTu3alus 3HaHUu#| 10 TeMe
"DneKTpoMarHUTHbIE KoJieOaHus"

53 MexaHuuyeckre BOJHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTHUKH 3ByKa

56 WndpazByk u ynprpa3syk. lllymoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

57 Pewrenue 3amau

58 DJIEKTpOMarHuTHbBIE BOJIHBI. M3imyuenue
ANEKTPOMATrHUTHBIX BOJTH

59 DHeprus JIEKTPOMarHuTHHIX BOJIH. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH

50 [Ikana 3mekTpoMarHuTHBIX BoJH. [IpumMeHeHme
ANIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.

61 Panuonoxanus. Di1eKTpOMarHuTHOE
3arps3HEHUE OKPYKAKOLIEH CpeJIbl

62 Kontponbras padota mo teme "Konebanus u

BOJIHEI"




Caer. 3aKOH MPSIMOJIMHENHOTO

63 pacnpoCcTpaHEHUs CBETA

64 Pewrenne 3a1au Ha npUMEHEHUE 3aKOHA
MPSMOJIMHENHOTO paclpOCTPaHEHUsI CBETa

65 Otpaxenue ceta. [Liockoe 3epkaiio.
Cdepuueckoe 3epkaio
[Tpenmomiienue cBeTa. AGCOMIOTHBIN U

66 OTHOCUTEIbHBIN TTOKA3aTelb MPEIOMIICHUS.
ITonnoe BHyTpeHHEe oTpaxeHnue. IIpenenbHblil
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHUS

67 Pemenue 3a1au Ha npruMeHEHUE 3aKOHOB
OTpaXEHUS U MPEIOMIICHUS CBETA

68 Xon nmydeit B mpusme. lucnepceus cera.
CnoxHbIl cocTaB Oenoro csera. LBer

69 JInn3pl. @OKYCHOE PAaCCTOSTHUE U ONTHYECKAS
CuJIa JINH3BI

70 [TocTpoenue n300paxkeHuil B IMH3aX U UX
cucTteMax. YBEJIUYEHUE JINH3bI

71 Pemenue 3a1a4 Ha MOCTPOSHHUE N300pAKEHUH,
MOJIy4a€MBbIX C TOMOILBIO JINH3

72 ['ma3 xak onTuyeckas cucrema

73 Pemenue 3anau. [lpenensl npuMeHMMOCTH
F€OMETPUYECKON ONTUKHU

74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS

75 Hucnepcus cera

76 Wutepdepennus ceera

77 KorepeHTHbIe HICTOUHUKH. Y CIIOBUS
Ha0II0/IeHUsI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue natephepeHIun




80 Judpakius cBeta 1

81 JudpakuronHas pemérka. Y cioBue 1
HaOJII01CHNUS TJIaBHBIX MAKCUMYMOB

82 Pemenue 3anau 1

83 ITonepeuHocTs cBeTOBBIX BOJIH. [lonspu3zanus 1
cBeTa

84 Pemenue 3amay

85 CBeToBBbI€E SIBJIEHUS B IPUPO/JIE

86 O06o011eHre 1 cucTeMaTH3alys 3HaHuil 1o Teme 1
"Onruxa"

87 KonrtponsHas padora o teme «OnTHKa» 1
I'paHu1IbI TPUMEHUMOCTH KJIACCUYECKON

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKHU U 1
MIPUHITUI OTHOCHTEIBHOCTH

89 ITocTynatsl cieruanbHOU TEOPUU 1
OTHOCHUTEIILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeoOpazoBanus Jlopenma. Ycnoue

90 npUIMHHOCTUA. OTHOCUTENFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe]IEHUE BPEMEHU U
COKpallleHHEe JJTHHBI

91 OHeprusi ¥ UMIYJIbC PENATUBUCTCKOM YaCTHUIIbI 1

92 CBs3b Macchbl € SHEpruei ¥ UMIYyIbCOM 1
PENATUBUCTCKOM YaCTUIBI. DHEPTHSI TOKOS

93 PaBHOBECHOE TETIIOBOE M3ITydeHHE 1

94 3akoH cMenieHus Buna 1

95 I'unore3za M. ITnanka o kBaHTax. @OTOHBI 1

96 DHeprusi U UMIyJbC poToHa 1

97 ®otorddext. OnpiTel A. I'. CrosneroBa. 3akoHbI 1

dororddekra




VYpaBHenue DiinmreitHa i Gorodddexra.

%8 "Kpacnas rpanuma" ¢pororddexra

99 JlaBnenue cBera. Onbwithl [1. H. JIeOGenepa

100 BosHOBEIE CBOIICTBA YaCTHIL
Bounnbl ne bpoiind. [{nuna Bosibl ae bpoiins u

101 pa3Mepbl 00JIaCTH JIOKAJIM3AIUU ABUKYIIEHCS
YACTHIIBI

102 KopnyckynspHo-BOTHOBOH Ayain3m

103 Judpakius 3JeKTPOHOB HA KPUCTAILIAX
Crenunguka usmMepeHuit B MUKPOMUDPE.

104 CooTHolIeHUsT HeonpeAeTIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadguueckux 3agadq

106 Pemenwne pacuéTHbIX 33024

107 KonTponbHas padota no Temam: "OCHOBBI
CTO", "KoprnyckyJIsspHO-BOJIHOBOH yanu3m"

108 OnpITHI 1O UCCIIEOBAHNIO CTPOEHUS aTOMA.
[Inanerapnas mozaens atoma Pesepdopaa

109 IToctynarsr bopa

110 Buns! cnextpoB. CriekTp ypOBHEW dHEPruu
aToMa BOJIOpoja

111 CHnoHTaHHOE U BBIHYXJEHHOE M3Ty4YEHUE CBETa

112 Jlazep
Hyxnonnas monens siapa ['elizen6epra-

113 NBaneHko. 3apsa u MacCoOBOE YUCIIO SIAPA.
M3otonsl. PannoakTuBHOCTE
3aKoH paJiMoaKTUBHOTO pacnaaa. CBoicTBa

114 MOHHU3UPYIOUIETO U3IydeHus. BrnusHnue

PaZOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umetpust




115

OHeprus cBA3M HYKJIOHOB B siipe. SlnepHbie
cuibl. JledekT Macchl sapa. SlnepHble peakiuu.
Snepubie peaktopsbl. [Ipobnemsl ynpapisieMoro
TEPMOSAIEPHOIO CUHTE3a. DKOJIOTMYECKUE
ACIEKTBI Pa3BUTHUSA AICPHOU SHEPreTUKU

116

Meroasl perucTpaluy U UCCIEI0BAHNS
3JIEMEHTapHbIX YacThll. PyHIaMEHTAIbHbIE
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenune o CtangapTHOM
Mozenu. KBapk-rirooHHas MOZEb alpOHOB

117

®usuka 3a npenesnamu CTaHIAPTHON MOJAEIH.
Témuas marepus u TEMHas SHEprus. EnnHCTBO
¢bu3nvecKoil KapTHHBI MUpa

118

119

Dtarbl pa3BUTHUS ACTPOHOMUU. 3HAYCHHE
aCTPOHOMHHU

HpI/IMeHI/IMOCTB 3aKOHOB (I)I/I3I/IKI/I JJIA

00BSICHEHHS IprUpoOaAbl KOCMHUYICCKHUX 00BEKTOB.
Mertoasl ACTPOHOMUYICCKUX HCCIIeI0BaHUM

120

COBpeMeHHBIG OIITUYCCKUE TCICCKOIIBI,
pPaaruoOTCICCKOIIbI, BHeaTMOC(I)CpHaH
ACTPOHOMUA

121

122

123

Bun 3Bé3nHor0 HeOa. Co3Be3nus, spKue 3BE3 I,
IIaHETHI, UX BUAUMOC IBUKCHUC

Conneunas cucrema. Connne. ConHeunast
akTUBHOCTb. MlcTounuk sHeprun ConHIa u
3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma "creKTpajabHBINM KJ1acc —
CBETHUMOCTB"

124

3Be3 bl IIaBHOM MOCIEN0BATEILHOCTH

125

BuytpenHnee crpoenue 3B€31. CoBpeMeHHbIE




126

127

MPEACTABICHUS O MPOUCXOKICHUHU U IBOJIIOIIHI
Comnnua u 3B€371. DTanbl )KU3HU 3BE3]
Muneunsbiit [1yte — Hama ["anmaktuka. Turbl
rajakTuk. YEpHbIE IIPHI B Apax TaJakTHK
Bcenennas. Pacuiupenue Beenennoit. 3akon

Xab6ua. Teopust bonbmioro B3peiBa.
PenukroBoe uzinydeHue

128

129

130

131

132

133

MacmrabHast ctpykTypa BeeneHHoiA.
MeraranakTuka

Hepeménnpie mpo6iieMbl aCTPOHOMUHT

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue MAarHUTHOTO OJIS TOCTOSIHHBIX
marautoB' win "UccnenoBanue CBOWICTB
¢beppomarnernkos" winu "HccnenoBanue
NEMCTBYS IIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

dusndeckuil MpakTuKkyM 1o teme "M3mepenue
cwiibl Amniepa" nnu "M3ydyeHne 3aBUCHMOCTH
cwIbl AMIiepa OT CHJIBI TOKA' WiIn
"OnpeneneHe MarHUTHOM MHAYKIUU Ha
OCHOBE M3MepeHus cuibl Ammepa”

Pu3NYECKU PAKTUKYM 110 TEME
"UccnenoBanue sBIEHUS 3JE€KTPOMarHUTHOM
uHaykuuu" win "OnpeaeneHne HHIYKIUN
BUXPEBOI'0 MarHUTHOTO NoJis"

@u3NYECKUl NPAKTUKYM IO TEME
"UccnenoBanue sSBIEHUA CAMOMHIYKIIMU'" W
"COopKa MOAEIH IEKTPOMAarHUTHOTO
reHeparopa"

134

dusznyeckuil mpakTukyM no teme "M3mepenue
Meproja CBOOOTHBIX KOJICOAHHI HUTSHOTO U




135

136

137

MIPYXKUHHOTO MasiTHUKOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

@uU3NYECKUM PAKTUKYM 110 TEME
"HccnenoBaHue nepeMeHHOr0 TOKa 4epes
IIOCJIEZI0BATEIBHO COCINHEHHBIE KOHIEHCATOP,
KaTymky u pesucrop" win "HccinenoBanue
pabOThl HCTOYHUKOB CBETA B LIEMH [IEPEMEHHOTO
ToKa"

duznueckuil NpakTUKyM 1o treme "M3yuenue
rapamMeTpoB 3BYKOBOM BOJIHBI"

138

dusznyeckuil npaktukym 1o teme "M3mepenue
IIOKa3aTesl PeIoMIICHHs CTeKIa" Win
"TTony4yenne n300paXkeHUs B CUCTEME U3
IJIOCKOTO 3epKaja 1 JUH3bI"

139

@uU3NYECKUI NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUs OT BELIeCTBa (Ha IPUMEPE KUIKHUX
nuH3)" un "U3Mepenue pokycHOTo
paccTOsSHUS PACCENBAIOIINX JINH3"

140

@u3NYECKUl NPAKTUKYM II0 TEME
"Habmonenue nudpakunu, uHTEphEepeHIny u
noJjsipu3zanuu ceera'

141

Pu3NYeCKUil IPAKTUKYM I10 TEME
"OnpeneneHre UMIyJabca U YHEPTUA
pEeNATUBUCTCKUX YacTull (o gororpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nose)"

142

dusnyeckuil npakTukym 1o teme "M3mepenue
nocTostHHOM IiaHka Ha OCHOBE UCCIIEIOBAHUS




dororddexra” wm "MccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA Y€pe3 CBETOHO OT
HanpspkeHus"

143

144

145

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue cuekTpa pa3peskeHHOTo
aTOMapHOTO BOJIOPOJIAa U U3MEPEHUE
noctostHHOM Punbepra"

Ou3nyecKkuil MpakTUKyM IO TeMe
"HccnenoBanue paaroakTUBHOTO (oHa ¢
HCIIONb30BaHueM no3umerpa’ i "M3ydenue
MOTJIONICHUS OeTa-4yacTUIl ATFOMUHUEM"

®u3nuecKuil NPaKTUKYM II0 TEME
"Habaronenus 38€30H0T0 HeOa
HEBOOPYXEHHBIM I'J1a30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX TTPUIIOKEHUN JJIS OIIPEIeTICHUS
MOJIOKEHUS HeOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noxymapus u sipkue 3BE3/1bI" UIN
"HabGmtoenus B Teneckorn JIyHbl, TUTaHET,
TYMaHHOCTEH M 3BE3IHBIX CKOILIEHUI"

146

O0006111eH1E U cHUcTeEMaTH3anus 3Hanuii. Poab
(bM3UKH U aCTPOHOMUU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITTATEHON 1 DTUIECKOMN
cdepax AeaTeIbHOCTH YeTTOBEeKa

147

O0006111eH1E U chcTeMaTu3anusa 3Hanuii. Ponb u
MecTO (PM3UKH U aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

148

O06o0061eHre u cucreMaTu3anus 3HaHui. Poib
(dbuzmvecKoit Teopuu B HOPMUPOBAHUH
MIPEACTABICHUH 0 ((U3NIECKOI KapTHHE MUPa,
MecTO (PM3UYECKON KapTHHBI MUpa B 001IIEM




149

150

pAOy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

O060011eHrEe ¥ cUCTeMaTU3alMs 3HAHUI 110 TEME
"Kunematuka"

O06001IeHYE ¥ cUCTEMAaTU3alMs 3HAHUI [0 TEME
"Kunematuka"

151

152

153

O000111eHE U CHUCTEMATH3AaLM 3HAHUI 10 TEME
"Tunamuka"

O0001IeHrEe ¥ cUCTEMATH3alMs 3HAHUH 110 TEME
"Crartuka TBepi0ro tenaa"

O0o0011eHrE U CUCTEMATH3AlUs 3HAHHUH 110 TEME
"3aKOHbI COXpaHEHUS! B MEXaHUKe"

154

155

156

O06o0mIeHne 1 cucTeMaTH3aIMsI 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYIISIPHO-KUHETHUECKOH Teopun”

O00011IeHIE U CUCTEMATH3ALU 3HAHU 10 TEME
"TepmonnHamuka. TenaoBsle MalIMHbI"
O06001IeHre 1 cCUCTEMAaTU3aIlMs 3HAHUI 10 TEME

"ArperarHble cocTosiHus BemecTBa. Da3zoBbie
nepexonpl”

157

158

159

O000111eHIE U CUCTEMATHU3aIIU 3HAHUI 110 TEME
"Dnekrpuueckoe nose"

OO0o001IeHNe U CHCTEMAaTH3allis 3HAHHUH 110 TEMe
"TIoCTOSHHBIN IEKTPUUECKUIN TOK"

O000111eHE U CUCTEMATH3aIU 3HAHUI 10 TEME
"ToKM B pa3nIn4HbIX cpenax”

160

O000111eHIE U CUCTEMATHU3aIIU 3HAHUI 110 TEME
"Marautaoe none"

161

PesepBHelit ypok. O6001ICHHE 1
CHCTEMAaTH3allMs 3HAHUI 110 TEME
"DnexkTpoMarHuTHas UHAYKIUs"




162

PesepBHeIit ypok. O6001ICHNHE 1
CHCTEMATHU3ALMs 3HAHUH 110 TEME
"Mexaunyeckue konedanus"

163

164

165

PesepBHbIil ypok. O6001IcHIE 1
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe
"DneKTpOMarHUTHbBIE KoJIeOaHus "

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"MexaHu4ecKHe U JIEKTPOMarHuTHbIE BOJIHbI"

PesepBHeIit ypok. O000IICHHE 1
cucTeMaru3anus 3HaHuH 1Mo TeMme "OnrTuka"

166

PesepBHEIit ypok. O000IICHHE 1
cucreMaru3anysa 3HaHui 110 Teme "OCHOBEI

CTO"

167

168

169

PesepBHrlit ypok. O600111eHNE U
CHCTEMaTH3alus 3HAaHHUIA TI0 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayann3m"

PesepBHrlit ypok. O600111eHNE U
crcTeMaTHu3anus 3HaHuii o Teme "dusnka
atoma"

PesepBubIil ypok. O6001IeHIE 1

CHCTeMaTHu3allus 3HaHUH 10 TeMe "duzuka
ATOMHOTO s[ipa U 3JICMCHTAPHBIX ‘-IaCTI/II_["

170

PesepBubIil ypok. O6001IeHIE 1
cUCcTeEMaTH3allMs 3HaHUM 10 TeMe " DJIEMEHTEI
acTpopu3uku”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

@usuxa: Mexanuxa: YrinyoneHHblil ypoBenb: 10 kiacc: yueOnuk/ I'. 5.
Msixumie, A.3. CunsikoB. — 8-¢ u3., crepeoruit. — M.: JIpoda, 2019. — 510.

@Du3zuxa: Monekynapuas ¢puzuxa. Tepmoounamuka: YTIryOJICHHBIN YPOBEHb:

10 xmacc: yueOnuk/ I'.51. Msxkwuies, A.3. CHHAKOB. — 8-¢ H3]1., CTEPEOTHII. —
M.: dpoda, 2019. — 351.

Qu3zuka: Inekmpoounamuka: YriayoneHusiii yposens: 10- 11 kiacc:
yaeonuk/ I'.51. Mskumes, A.3. CuHsakoB. — 8-¢ u3 ., crepeoturl. — M.: Jlpoda,
2019. — 476.

Qusuxa: Konebanus u 6onnwt. YriuyoneHHbll ypoBeHb: 11 kiacc: yueOHUK/
I'.4. Msakumes, A.3. CunsikoB. — 8-¢ uzj., crepeotuil. — M.: JIpoda, 2020. —
284.

Qu3uxa: Onmuka. Keanmosasa gpuzuxa: YriyoneHHbiil ypoBenb: 11 kmacc:
yueOnuk/ I'.51. Mskumies, A.3. CunskoB. — 8-¢ usf., crepeorun. — M.: JIpoda,
2020. - 478.

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
dusuka. 10 knacc. Meroaunueckoe rmocodue
aBTophl: [llaranuna AuHa BukropoBHa

Hcrounuxk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-
posobie-k-uchebniku-myakisheva-sinyakova/

dusuka.l 1 xknacc. Meroauueckoe rmocodue

aBTophl: llaranmnuna AuHa BukropoBHa

Hcrounuk: https://rosuchebnik.ru/material/fizika-11-klass-metodicheskoe-
posobie-k-uchebniku-g-ya-myakisheva-a-z-/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
https://resh.edu.ru/
https://m.edsoo.ru/
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