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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE CpeaHEro o0mero oOpa3oBaHMS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHMUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHOM mporpammbl, mpencrabieHHbix B GI'OC COO, a
Takke ¢ yd€toM (enepanbHOi pabouell mporpamMmbsl BocniuTanus U KoHuenuuu
npenofaBaHus yueOHoro npenmera «Pu3nka» B 00pa30BaTEIbHBIX OpraHU3AIUIX
Poccuiickori ~ denmeparuu,  peanm3ymONIMX  OCHOBHBIE  00pa3oBaTeIbHBIC
IPOrPAMMBI.

[Iporpamma no Qusuke onpeaeiseT 00s13aTeIbHOE NPEIMETHOE COIePKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO TMOCIE0BATEIbHOCTh U3YUEHUS TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ Y4ETOM MEXIIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEM  00yYaromuxcs.
[Iporpamma mo ¢usuke Aa€T MOpeACTaBICHUE O LENAX, COJEp)KaHuHU, OOLIeH
CTparerud OOydYeHUs, BOCHUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CpPEJCTBAMU
y4ueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yuenue kypca (usuku yriayOnE€HHOTO YPOBHS MO3BOJISET peaju30BaTh
3a/1a4u MPOPECCUOHAIBHONW OpPUEHTAIMH, HAIIPaBJICHO Ha CO3JaHUE YCIOBHM AJis
MPOSIBIICHUSI CBOMX HWHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUST 00pa3oBaHUS B
opraHuzanusXx Mpo(ecCHOHATBHOTO 00pa3oBaHMsl 10 PA3IMYHBIM  (UBHKO-
TEXHUYECKUM U MHKCHEPHBIM CIIELIUATBLHOCTSIM.

B mporpamme 1o (Qu3MKE OMpPENENsIOTCS IUIAHUPYEMBIE Pe3yIbTaThl
OCBOEHUS Kypca (PU3UKK Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus: JUYHOCTHBIE,
METanpeIMeTHbIe, TpeIMeTHble (Ha  yriayoméHHoMm  ypoBHe).  Hayuno-
METOJ/IOJIOTUYECKON OCHOBOM il pa3pabOTKU TpeOOBaHUN K JIMUHOCTHBIM,
METANpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronIuxcsi, OCBOMBIINX
nporpamMmy 1o (uU3MKe Ha YpOBHE cpeaHero oOmero oOpa3oBaHHs Ha
yIIIyOJIEHHOM YPOBHE, SIBJIIETCSI CUCTEMHO-IESITEIbHOCTHBIN MOIXOI.

[Iporpamma no pusmke BKIHOYAET:

IUTAaHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHMCJIE€ MMPEAMETHBIE PE3yIbTaThI MO Toj1aM 00yUCHUS;

coziepkaHue yueoHoro npeameta « Du3nkay 1o rogam o0yyeHusl.

[Iporpamma mo ¢u3nke HMEET TPUMEPHBIA XapakTep U MOXKET ObITh
MCTIONb30BaHa YUUTENSIMHU (DU3HUKH JIJISI COCTABICHHUS CBOMX PA0OUUX MPOTPAMM.

[IporpamMma 1o ¢u3KMKe HE CKOBBIBAET TBOPYECKYIO WHUIIMATHBY YUUTEICH U
NPEIOCTaBISET BO3MOXKHOCTU ISl peaju3allid  Pa3IUYHbIX METOTUYECKHIX
MOJXO/J0B K TMpenojaBaHuio (Pu3Mku Ha YriayOJaE€HHOM YpOBHE MPHU YCIOBUU
coXpaHeHUs 00s13aTeIHLHOM YaCcTH CoIepKaHus Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHaX MPUPOJbI, BHICTyHas B
KayecTBEe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY
3HaHUU 00 okpyskatomeM Mupe. 11IkonbHbIN Kype PpU3HMKN — cucTeEMOOOpa3yOLIHil
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, MOCKOJIBKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB M SIBJICHHWH, HM3ydaeMbIX XUMHUEH, OHOJOTHEH,
¢usnueckoit reorpadueir w actpoHommuel. Vcmonb3oBaHWE W aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONpEeNenuyio XapakTep U OypHOe pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTMM B cdepe DHEPreTUKH, TPAaHCIOpPTa, OCBOEHUS
KOCMOCA, IOJIYYeHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHbIMH CBOMCTBaMHU. M3yueHue
(¢U3MKH BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydaromierocs, B (popMupoBaHHE YMEHUN MPUMEHSATH HAyYHBIN
METO/] IO3HAHUS NIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3MKH1 Ha ypOBHE CPEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
PAI UEH, KOTOPhIE MOKHO paccMaTpyUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoesa uenocmuocmu. B COOTBETCTBUM C HEU KypC SBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOMNPOCHI KJIACCUUECKOM, TaK 1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UKH
o0beUHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBisercs
(opMupOBaHHE NPEJICTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BELIECTBE U
noJIe.

Hoea cymanumapuszayuu. EE peanuzauus TpearnoaracT HCHOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBSA3M pPa3BUTHUSA
¢u3ukn Cc pa3BUTHEM OOIIecTBa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMU M SKOJOTMUYECKUMHU NMPOOIEMaMH.

Hoea npuxnaonoii nanpagnennocmu. Kypc Gusuku yriry0i€HHOTO YpOBHS
MPEANOIaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTHYECKHX
MPUJIOKEHUN W3YyYECHHBIX TEOPUUM M 3aKOHOB. Ilpm 3TOM paccmaTpuBarOTCs Ha
YpOBHE OOIIMX MPEJCTAaBICHUN W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea »3Kkonocuszayuu peanuszyercs IOCPEICTBOM BBEJCHHS 3JIEMEHTOB
collepKaHUsl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKUW W TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JieM palOHAIBHOTO MPUPOAOIIOIB30BAHUS U KOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHue cofepkaHusi MporpamMmbl Mo (U3MKE JOHKHO ObITh MOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. s ¢usnku peanuzanus 3THX
OPUHIIMIIOB 0a3UpyeTCsl HAa UCHOJIB30BAHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHicTBytolero ¢akropa ydeOHoro mporecca. s yrimyO6ia€HHoro
YPOBHSI — 3TO CHUCTEMA CAMOCTOSITEIBHOIO YYEHHYECKOIO IKCIIEPUMEHTA,



BKJIFOYAIONIETO (POHTAIBHBIE YYCHUYECKHUE OIBITHI TPH HW3YYEHWH HOBOTO
MaTepuaia, jabopaTopHbie padoThl U pabOTh MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanuzanuu (puU3MUECKOro mpakTukyma. B mepBom  ciydae
NPaKTUKyM npoBoAuTcs aubo B koHie 10 u 11 kmaccos, nub0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXXKIOM M3 O3TUX KjaccoB. Btopoil cmocod — 3710
WHTerpanusi paboT TpakTUKyMa B CHCTEMY JaOOpaTOPHBIX pabOT, KOTOpHIC
IPOBOJSATCSA B Mpolecce u3ydeHus: pasaena (temsl). [Ipu stom mox paboramu
PaKTUKyMa TTOHMMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAHUE, KOTOPOE MPOBOJIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 00001IEHHOTO BHJ1a €3 MOIIAaroBOi HHCTPYKIIUH.

B mporpamme mno (¢u3MKe CcUCTEMA YYEHUYECKOTO 3KCIEPUMEHTA,
7abopaTopHBIX paboT M MpaKTUKyMa IpeAcTaBlieHa €AMHBIM TepeuHeM. Bribop
TEMATHUKH JJII 3THX BHJIOB YYCHHUYECCKUX MPAKTHICCKUX PAOOT OCYIIECTBISETCS
y4acTHHUKaMHU 00pa30BaTEIbHOTO MpoLecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOIrO
IUTAaHUPOBAaHUS W OCHaieHus kaOuHera ¢usuku. [Ipu s3ToM oOecreunBaercs
OBJIaJICHUE OOYYAOIMIMMHUCS YMEHUSMH TIPOBOAUTH TIPSIMBIE W KOCBEHHBIC
M3MEPEHUS, MUCCIECIOBaHUS 3aBUCUMOCTEH (DU3NUECKUX BEJIUYUH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEJIOKEHHBIX THUIIOTE3.

bonbiioe BHHMMaHHWE yAENSETCS PEHICHUIO PACUYE€THBIX M KauyeCTBEHHBIX
3anay. Ilpu aToM J1st pacy€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 3a/Ja4d C SIBHO
3aIaHHOM U HESBHO 3aJIaHHON (PU3UUECKON MOJIEbI0, TTO3BOJIAIONIUME TPUMEHSTh
W3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszielia Kypca, Tak H
UHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3zaesioB. JJisi KauecTBEHHBIX 3ajad
PUOPUTETOM SBJISIFOTCS 3aJlaHusl Ha OOBSCHEHUE/TIPEJCKa3aHhue MPOTEKAHUS
(u3NuecKuX SIBJIEHUN U MPOLECCOB B OKPYXAIOLIEH >KU3HU, TpeOyroume BbIOopa
bu3uYecKOr MOJIETHN JJIsl CUTYaIluu TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIICUCHHIO Y4eOHOTO IMpolecca Kypc (DU3UKH yriayOJIEHHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa30BaHUsl JOJKEH U3y4aTbCs B YCIOBUIX
npeaMeTHOro kabuHetra. B kaOuHere (QU3NKU JODKHO OBITH HEOOXOAMMOE
nabopatopHoe 00OpyAOBaHUE ISl BBIMIOJTHEHUS YKa3aHHBIX B MpOrpamMme Mo
bu3NKe YYEeHHMYECKUX OTMBITOB, JAOOPATOPHBIX padOT W paboOT MpakTHUKyma, a
TaKXKe JIEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMoHCTpalinoHHOE  000pyJI0BaHUWE (QOPMHUPYETCSI B COOTBETCTBUM C
OPUHIIUIIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH M O0ECIICUMBACT IOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMme M0 (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil st
WCCJICIOBAHMSI  M3yYaeMbIX SBJICHHMM W  TPOILECCOB, OMIHUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JlabopatopHoe 00OpyJIOBaHHE [JIsi YYCHUYECKUX NPAKTUUYECKUX padoT
dbopmupyercss B BUJE TEeMaTHYECKUX KOMIUIEKTOB M OOeCreurBaeTcs B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX oOyyarommuxcs. TemaTHyecKue KOMILICKThI
71a00paTOPHOTO OOOpPYAOBAHMS JOJDKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH TIEISIMU U3Y4YCHHUST (DU3UKH B OOIIeM OOpa30BaHHUM SIBIISIOTCS:

dbopMHupoBaHrE WHTEpPECA U CTPEMIICHHUS OOYUYAIOIINXCA K HAyIHOMY
W3YYCHHUIO TIPUPOJIbI, PA3BUTHE MX HHTEIUIEKTYaJIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUA O HAyYHOM METOJC TMO3HAaHUA W (popMUpOBaHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHPOBO33PCHHUS KAaK pe3yibTaTa M3y4YEHHUsS OCHOB
CTPOCHUSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHrE YMEHUN OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (U3HUUYECKUX
3HAHUU U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUe MPEACTABICHUN O poiau (GU3UKU IS Pa3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHII;

pa3BUTHE IPEICTaBICHUM 0 BO3MOXHBIX  cdepax Oyayien
npoeccHoHanbHON JESTENBHOCTH, CBS3aHHBIX C (DU3MKOM, MOJATOTOBKA K
JanbHeeMy oOy4eHHIO B 3TOM HalpaBIICHUU.

JlocTikeHre 3TUX Ielield 00ecreuynBaeTcsl peleHUEM CIEAYIOINUX 3a/1a4y B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMbI 3HaAHUN 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKJIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (usuky,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U SJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHrUE YMEHUN TPUMEHSTh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bu3UYECKUX SIBICHUM B MPUPOAEC U JJIsl MPUHSITHS MPAKTUUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOCHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
du3nueckoii MOJENBIO, 3a/ad, MOJPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3/JIaHHE
(¢u3nueckol MOJENH, aJeKBAaTHOM YCIOBUSAM 3aJadyd, B TOM 4YHUCIE 3aJad
WHXEHEPHOT'0 XapaKTepa;

MOHUMaHue (UUYECKUX OCHOB W TIPHUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAZICHUE METOJaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M TPOBEICHUS
¢u3nUecKMX OKCMEPUMEHTOB, aHalIM3a W HMHTEpPIpeTanuu  uH(opMmaiuu,
ONpeIeNICHHS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM JJIsI Pa3BUTHUS YMEHHUM NPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpoheCcCHOHATBHON NESITEILHOCTH, CBSI3aHHON
¢ (PU3UKO.

B cootBerctBun ¢ tpedoBaHusamMu PI'OC COO yrnyOn€HHBIM ypOBEHb
u3ydeHuss ydeOHoro mpenMera «Ddu3uka» HA YpPOBHE CpPEIHETO OOIIETo
oOpa3zoBaHusi BbIOMpaeTcs OOYy4YaIOIUMHUCS, TUIAHUPYIOIIUMHU MPOJIOJKEHUE
00pa3oBaHusl MO CHENUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOPUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanust orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HE/IEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipemnaraempiii B mporpamMme 1o (U3MKE MEpeueHb Ja0OpaTOPHBIX U
PAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JacT BBIOOP
MPOBEACHHS J1a0OpPaTOPHBIX pabdOT ¥ OMBITOB € YYETOM HHAWBUAYATHHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. HayuHblii MeTOX MO3HAHMS NPUPO/BI.

®duszuka — pyHAaMeHTallbHasl Hayka o npupojae. HayuHslil MeTo/1 MO3HAHUS U
METO/Ibl UCCJIEIOBAHUS (PU3UYECKUX SIBJICHUU.

DOKCnepuMEeHT U Teopus B Ipoliecce Mo3HaHus npuponbl. Habmionenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3mepeHus (GU3UYECKUX BEIWYUH (AHAJIOTOBBIE W IU(POBBIC
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  pusnmyeckux BenuuuH  (abCoOMOTHAS U
OTHOCHTEIIbHAS).

MopenupoBanue (pU3NUYECKUX SIBJICHUN M MPOIECCOB (MaTepualibHasi TOUKa,
aOCONIOTHO TBEPJOE TENO, HUJcaNbHAs XUIAKOCTh, UCAIbHBIA Tra3, TOUYCHYHBIN
3apsan). ['unoreza. @u3nyueckuil 3aK0H, TPaHUIIBI ero npuMeHuMocTu. duzndeckas
TEOPHUSL.

Pons m mecto Qu3NKuM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B MPAKTUYECKOU JIESITEIHLHOCTH JIFOCH.

Yuenuueckuit 3xcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

N3mepeHnue cuibl TOKa U HAOPSKEHUS B LIENH IOCTOSHHOTO TOKa MpHU
TTOMOIITY aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU(poBOH s1aboparopueil no ¢usuke. Ilpumepsl n3mMepeHus
(bU3UYECKUX BEJIMUMH MPU MTOMOITU KOMITbIOTEPHBIX JaTUUKOB.

Pa3nen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKHU.

Paanyc-BekTop MarepuasbHOM TOYKH, €r0 MPOEKUUH HA OCHU CHUCTEMBI
KoopauHart. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeaHSs CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MATepUAIbHOW TOYKH, MX MPOCKIHUH HAa OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nepeMenieHui u CI0KeHue CKOPOCTEN.

PaBHOMEpHOE 1 PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEepPUaIbHON TOYKH OT BPEMEHH U UX
rpauKu.

CBobOonmHOe majeHue. YCKOpeHHue CBOOOIHOTO majeHus. JIBWKeHHE Tena,
OpOIIEHHOTO TMOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEPHAIbHON TOYKH OT BPEMEHHU U UX IPpaPUKHU.



KpuBonunennoe  nBuxeHue. JIBKeHHME  MaTEpUANIbHOM  TOYKH 10
OKPYXXHOCTH. YTJoBas M JMHEWHas ckopocTh. Ilepuoa u yactota oOpaileHus.
LlenTpocTpeMurensHoe (HOpMaIbHOE), KacaTedbHOE (TaHT€HIIMAIBHOE) U TMOJIHOE
YCKOPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: CIIMAOMETP,
JIBWKEHUE CHApsAOB, LIEMHbIEC, IIeCTepEHYAThIE M pPEMEHHBIE INEpenayw,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CniocoObl HcclieTOBaHuUs ABUKEHUM.

NnmrocTpanus npeaenbHoro nepexoja i "3BMEpeHne MrHOBEHHOU CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN € UCTIOIb30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3IyX€ U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxkeHus: Tena, OpOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy npu ABUKEHUU MO OKPY>KHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHME NyTEW, TPACKTOPHUHA, CKOPOCTEH IBHIKEHHSI OJHOIO U TOIO XKeE
Tela B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, nPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JIBMXKECHMS C L€ ONPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHUs MpU NPSIMOJMHEHHOM PaBHOYCKOPEHHOM JBHKEHUH
110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBUKEHUU.

N3mepenne  yckopeHuss ~ CBOOOJHOTrO  mafeHus  (PEKOMEHJI0BAaHO
UCIIOJIb30BaHue ITU(PPOBOI TabopaTopun).

N3yuenune nBWXKEHHS Tena, OpOIIEHHOro Tropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSIMOW MNPONOPLHUOHATIBHOM 3aBUCUMOCTH MEXAY AaJIbHOCTBHIO
IIOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TENA.

W3yuyenue [BMXKEHHSI Tejla MO OKPYXKHOCTH C IOCTOSHHOM 1O MOIYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH Tepuoia oOpalleHuss KOHMYECKOTO MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH Hrprotona. MuepuumaneHble cucremsl orcuéra. [IpmHmmn
oTHocuTenbHOCTH ["anuies. HenHepuuanbHble CUCTEMBI OTCcuéra (OmpeneseHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoi 3axkoH HeroTOHA 111 MaTepranbHON TOYKHU.

Tpernii 3akoH HprO0TOHA [ MaTepUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. OKBHUBAJIECHTHOCTh TIPABUTAMOHHON H
WHEPTHON MaccCBhl.

Cuna TsSKECTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TAJCHHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT reorpaduyeckol MmuUpOThl. [[BH>KeHUE
HEOECHBIX Tell U UX cyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tenma, aBmxkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe TtpeHue. Cuiia TPEHHUSI CKOJIBKEHHUS U CUa TPEHHS
nokos. Koaddunuent tpenus. Cuina CONpPOTUBICHUS MPU JBHXKCHUU Tela B
KUJKOCTH WK Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO JIBUKECHUSL.

Hasnenue. ['mapocrarnueckoe nasieHue. Cuna Apxumena.

TexHHYeCcKre YCTPOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: IMOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HaOnronenue nBHKEHUS TNl B MHEPUHUAIBHBIX U HEMHEPIUATBHBIX CUCTEMAaX
OTCYETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenne aByxX HMIMHAPOB WM IIAPOB Pa3HOM MACChI C OAUHAKOBBIM
YCKOPEHHEM OTHOCHUTEIBHO HEMHEPUUAIBHON CHUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOACHCTBYIOIIEH  MOPHIIOKEHHBIX K TEIy CHI C
MTPOU3BEAECHUEM MACCHI TEJIA HA €T0 YCKOPEHNE B MHEPLUHUAIIBHOW CHCTEME OTCUETA.

PaBeHCTBO chil, BOSHMKAIONIUX B PE3YJIbTATE B3aNMOCUCTBUS TEN.

HN3mepenune macc 1o B3aMMO/JIEMCTBUIO.

HesecomocTs.

Bec Tena mpu yCKOpEeHHOM MOIBEME U AJCHUM.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMIKEHUH OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

IIpoBepka rumore3sl 0 HE3aBUCUMOCTH BPEMEHHU JBIKEHHSI Opycka 1o
HAKJIOHHOW IJTIOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHUKAIOIIMX B NMPYXKUHE H
PE3MHOBOM 00pasiie, OT uX AehopMariii.

N3ydenune NBUKEHMS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO, IEPEKUHYTON YeEPE3
NErKuii OJIOK.

N3mepenne koaduimenta TpeHus MO BEIUYUHE YIIIOBOro KoddduimeHTa
3aBucuMocTH Fip(N).

WccnenoBanue NBUKEHUS OpycKa 1O HAKJIOHHOMW TUIOCKOCTH C MEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

N3yuenune nBukeHns rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTHo TBEpAOe Teno. [locTymarenbHOe M BpallaTelbHOE JBHUXKEHUE
TBEpIOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CiioxeHne cuil, IPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TsokecTu Tena.

Y ciioBust paBHOBECHS TBEPIOTO TeEA.

YcroitunBoe, HEyCTONYMBOE, O€3pa3TuyHOE PAaBHOBECHE.

TexHuyeckue yCTpOHWCTBA U TEXHOJIOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOMTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIUU.

Jemoncmpayuu.

Y cioBusi paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, nPAKMUKYM.

UccnegoBanne yciaoBHil paBHOBECHS TBEPAOTO Tejla, HMMEIOUIETO OCh
BpALLCHHUS.

KoncTpynpoBaHne KpOHIITENHOB U PaCU€T CUJI YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TEJA, UMEIOIETO IIJIOMIAIb ONIOPBI.

Tema 4. 3aKkonvl coxpanenus 6 Mexanuke.

Nmnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTepUAIbHBIX TOUeK. LleHTp macc
CHUCTEMBI MATEPUANIBHBIX TOYEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMnysibe critbl 1 N3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE 1BHXKEHHE.

MomMeHT umItyiibca MaTepUAIBHOM TOUYKH. [IpecTaBieHne o CoOXpaHeHUU
MOMEHTA UMITYJIbCA B LICHTPAIbHBIX MOJISIX.

PaboTa cunbsl Ha MaJloM M Ha KOHEYHOM nepemernienuu. ['paduueckoe
npecTaBieHue paboThl CUITBI.

MOIIHOCTB CUJIBI.

Kunetndeckass sHeprusi marepuanbHOM TOYKH. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTUU MATEPUAIIBHOU TOYKH.



[ToreHunanbHple W HENOTCHIMAJIbHbIC CUJbl. [loTeHIManbHas >Heprus.
[ToTennmanbHas >Heprust ynpyro nepopmupoBaHHOW npyxuHbl. [loTeHnmanbHas
SHEpPrusl Teia B OJHOPOJHOM TpaBUTAUMOHHOM moje. lloTeHuumanbHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JIe OJIHOPOJHOTO I1apa (BHYTpU U BHE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsd KOCMUYECKAsE CKOPOCTb.

CBsi3b  palbOThl HEMOTEHIMATBHBIX CHUJ C HW3MEHEHHEM MEXaHUYECKOU
SHEPIUU CUCTEMBbI TEJI. 3aKOH COXPAHEHUSI MEXaHUUYECKOI YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyn 17 WMICAUIBHOM >KUJIKOCTHM KaK CIIEJICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOMN YHEPTUH.

TexHn4eckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKECHUE PAKET,
BOJIOMET, KOMNEP, NPYXKUHHBIA MUCTOJET, TUPOCKOMN, (PUTypHOE KaTaHHE Ha
KOHbKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenre MOIIHOCTH CUJIBI.

N3meHenue sHepruu Teia Ipu COBEPIIICHUH PaOOTHI.

B3anmHbIe npeBpalieHnsi KWHETUYECKON U TOTEHIMAIIBHOM SHEPTUN ITPU
JNEUCTBUM HA TEJIO CUJIBI TSHKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUuu Ipu CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

N3mepenune numnynbca Teiia no TOpMO3HOMY ITyTH.

N3mepenne cuibl TATH, CKOPOCTH MOJEIH JIEKTPOMOOMIIST U MOIITHOCTH
CHUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanune coxpaHeHUsI UMITYJIbCA ITPUA YIPYTOM B3aUMOICHCTBHM.

N3Mepenre KNHETHYECKON YHEPTUU TEJIAa 10 TOPMO3HOMY Iy TH.

CpaBHEHME U3MEHEHUSI TTOTCHIIMAIIbHON YHEPTUN TIPYKUHBI ¢ PabOTOM CHUITBI
TPEHUSL.

Onpenenenue pabOThl CUJIBI TPEHHS TPU JBIKCHUHU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Pa3nen 3. MoJjiekyasipaasi pu3uka 1 TEpMOJAMHAMUKA.

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYECKOU meopull.

OcHOBHbBIE TOJIOXKEHUSI MOJEKyJsipHO-KuHeTn4eckorn teopun (MKT), ux
ombITHOE oOocHOBanue. Jluddysusa. bpoyHoBckoe aBmxkeHHE. XapaxkTep
JIBWKECHUST M B3aUMOJICHCTBUSI YACTHUI[ BellecTBa. MoOJeM CTPOCHUSI Ta30B,
KUJIKOCTEH U TBEPIBIX Tel U OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE ATHX



Mozened. Macca u pazMepel MoJekya (aromoB). KosmuecTBo BemiecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. Illkana
temneparyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBUKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbrona. M3ompoiiecch B
UJeaNbHOM Ta3e C [OCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBICHHUEM M  CPEAHEH  KUHETUYECKOW  DJHEprueu
MOCTYMATEIbHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJ HACAIBHOIO Ta3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEM
KHHETUYECKOW SHEPrUei MOCTYyNaTEIbHOIO TEMIOBOTO IBUKEHUS €€ YACTHIL.

TexHHuecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: TEPMOMETP,
OapoMeTp, MOJyYeHNEe HaHOMaTEPHUAJIOB.

Jlemoncmpayuu.

Mopenu ABUKEHHUS YaCTUI] BEILIECTBA.

Monens GpOyHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anMchio peanbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Huddy3ust :KUIKOCTEN.

Mopens onbiTa LlTepHa.

[IpuTskeHnEe MONEKYI.

Mogenu KpucTaluIn4eCKUX PEeETOK.

HaGntonenue u uccienoBaHue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomoi, NpAKMUKYM.

HccnenoBanue mpouecca yCTaHOBJIIEHHMS TEIUIOBOTO PAaBHOBECHS IIPH
TEII000MEHE MEXKTy TOpsiYeit U XOJIOHOM BOJOM.

N3yyeHne H30TEPMUYECKOTrO Mpouecca (PEKOMEHJOBAHO MCIOJIb30BAHUE
uudpoBoii 1adbopaTopun).

N3ydyeHne n30XopHOTO Mporecca.

N3yuenue nzobapHoro nporecca.

[IpoBepka ypaBHEHHUS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmonunamuueckass (T[[) cucrema. 3amaHve BHEIIHUX YCIOBHM ISt
TEPMOJIMHAMHUYECKONW CUCTEMbI. BHelHne u BHyTpeHHUE napaMeTpsl. [lapamerpel
TEPMOJIMHAMUYECKOW CUCTEMbI KaK CpPEeJIHHE 3HAUYECHMsI BEJIUYMH, OMUCHIBAIOLINX
€€ COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamuku. (CaMONpoHM3BOIbHAS — peJlaKcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenp Ha€anpHOTO raza B TEPMOJMHAMHKE — CHCTEMa YPaBHEHHMA:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE [JI1 BHYTPEHHEHW JHEPIUHU.
VY¢a0BUS IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLEHTPALMs YacTHUll, BBICOKHE
TeMIiepaTypbl. BelpaxkeHue [uisi BHyTPEHHENH SHEPTUHA OAHOATOMHOTO UACAIBHOIO
rasa.

KBazucrarnueckue U HECTaTUYECKUE MPOLECCHI.

OnemeHTapHas paboTa B TepMOAUHAMUKe. Beruucienue padoTel o rpaduky
npouecca Ha pV-nuarpamme.

Teruonepenaya  kak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  SHEPIuH
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIIONPOBOJIHOCTD, U3JIyUYCHHE.

KomnyectBo Ttemnorel. Temno€MKOCTh Tena. YaenbHas W MOJIIpHas
TEINIOEMKOCTH BEIIECTBA. YpaBHeHMe Mariepa. YaenpHas TEIUIOTa CTrOpPaHUs
ToruiBa. Pacu€r komMuecTBa TEmIOTHI mNpu Temuonepeaade. llonstue 00
aauabaTHOM IIpoIiecce.

IlepBblii 3aKOH TEpMOAMHAMUKH. BHyTpeHHssi osHeprus. KommuecTBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHUSl BHYTPEHHEH  HSHEpruu
TEPMOIMHAMHYECKOU CHCTEMBI.

Bropoil 3akoH TEpMOAMHAMMKHA JUII PAaBHOBECHBIX IIPOLIECCOB: 4YeEpPE3
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOJHUT
eIMHCTBEHHAas afnabara. AOCOJIIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKHM JUISI  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO TepeJiaTh TEIUIOTY OT O0jiee XOJIOAHOIO Tena K 6ojiee HarpeToMmy Oe3
komreHcanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX TPOILIECCOB.

[TpuHnmmb! nevcTBrs TemoBbix MamuH. KITI.

Makcumanbaoe 3HaueHue KIIJI. [{ukn KapHo.

DKOJIOTUYECKHUE ACTIEKTHI MCIOJIB30BAHUS TEIUIOBBIX ABUraTenei. TemioBoe
3arpsA3HEHNUE OKPYKAOIIEH CPEMBI.

TexHuueckrue yCTpOCTBA M TEXHOJIOTMYECKHE MPOLECCHl: XOJIOAWIbHHUK,
KOHIUIIMOHEp, AMU3CNIbHBIA W KapOIOpaTOpHBIA JBUTraTeNH, NapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KHUX TEMIEPATYp, YTWIM3aLUUA «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HAcOCa, YTHIIM3AIUsl OMOOPTaHUYECKOTO TOIIUBA AJIs
BBIPAOOTKHU «TETUIOBON» U 3JEKTPOIHEPIHH.

Jemoncmpayuu.

W3meHeHue TeMiepaTypbl Ipy auadaTuyecKoM pacIiupeHHH.

Bo3nymnoe oruuso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

NccnenoBanue annabaTHOTO Ipolecca.

KoMmbroTepHble MOIENN TETUIOBBIX JBUTATENECH.

Yuenuueckuit 3xcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccnenoBanue mpoiecca OCThIBAHMS BEIIECTBA.

HccnenoBanue annabaTHOTO mpouecca.

N3yyeHne B3aMMOCBSI3M SHEPIUA MEXKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS W
TEMIIEpaTypbl KAMIEHUS KUIKOCTEH.

Tema 3. Aepezammnvie cocmoanusn eeujecmea. Dazosvie nepexoowl.

[TapooOpazoBanue u KoHAeHcanus. lcnapeHue u KumeHue. Y AelbHas
TEIJI0Ta MapooOpa3oOBaHUsI.

HacpimieHHsle M HEHachblllleHHbIE mnapbl. KaudecTBeHHass 3aBUCHMOCTH
IJIOTHOCTU U JaBJICHHS HACBIIIEHHOTO Napa OT TeMIIepaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIEPATYPbl KUTIEHUS OT JIABJICHUS
B KUJKOCTH.

BnaxHocTh Bo3nyxa. AOCONIOTHASI U OTHOCUTEIIbHAS BIaYKHOCTb.

Tsépnoe teno. Kpucrammmyeckue u amopdHbie Teiaa. AHU30TPONUS CBOWCTB
KpuctauioB. [lnaBneHuwe w Kpuctamiuzanus. YAelbHas TEIJIOTa IUIABJICHUS.
CyO6numarnusi.

Hedopmanuu BEpaoro Tena. Pactsxenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedpopmariuii.

TeroBoe pacimupeHue KUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEWHOE
pacuiMpeHre. AHrapMOHHM3M TEIUJIOBBIX KOJI€OaHNUI YaCTHUI] BEUIECTBA KaK MPUYKMHA
TEIJIOBOTO PaCUIMPEHHUs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpazoBaHue s3HEpPTUH B (pa30BBIX MEPEX0IAX.

YpaBHEeHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHe. Koa(dduimeHT MOBEpXHOCTHOIO HATSKEHHMS.
Kanunnsipusie siBneHus. J(aBieHne noa MCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlammaca.

TexHHUecKHMe YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHL:  KHUJKHE
KpHCTaJUIbl, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBolicTBa HaCBIIICHHBIX [1APOB.

Kunenue. Kunenue npu NnOHUKEHHOM JTaBJICHUM.

N3mepeHne criibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI ¢ MBUTBHBIMU TUIEHKAMM.

CmauuBaHue.



Kanunnsipasie aBieHusl.

Mojienin HEHBEFOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEMIECTBA.

Buasr nepopmarnmii.

Habmronenue mansix aedopmariui.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3ydenune 3aKkOHOMEPHOCTEN UCTTAPEHHUS] JKUIKOCTEN.

N3MepeHne yaenpHON TEIIOTHI IIABJICHUS JIbJA.

N3ydenne CBOMCTB HACHIIIEHHBIX ITAPOB.

N3mepenne aOCOOTHON BIAKHOCTH BO3yXa M OIEHKA MacChl MTapoB B
TIOMEIICHUH.

N3mepenne koddpuieHTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

HccnepoBanue 3aBUCMMOCTH  aeopMalid  pe3WHOBOro  oOpasua oT
MPUJIOKEHHOW K HEMY CHUJIBL.

Pa3zpnen 4. JjekTpoanHaMH KA.

Tema 1. Dnekmpuueckoe noJe.

OnekTpu3aums Ten W €€ MPOSBICHUS. OJEKTpUYEeCKHWd 3apsn. [Ba Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOJHWKHM, MAWANEKTPUKHM U MOJIYNPOBOJHUKH.
DJIeMEHTapHbIM AJIEKTPUYECKUN 3apsll. 3aKOH COXPaHEHUs DSJIEKTPUYECKOIO
3apsaa.

B3aunmoneiictBue 3apsanoB. Todeunsie 3apsabl. 3akoH KynoHa.

OnekTpudeckoe nose. Ero nelicTBue Ha 3JIEKTPUUYECKHE 3apsbl.

Hampsoxk€anocts  anextpudeckoro  mosst.  [IpoOubiit  3apsin.  Jlunuwm
HaIpPsHKEHHOCTH AIIEKTPUUECKOTO 1os. OTHOPOIHOE 3JIEKTPUUECKOE MOJIE.

[ToTeHIUAIBHOCTD 3JIEKTPOCTATUYECKOrO MOJisl. Pa3HOCTH MOTEHUMANOB M
HanpsbkeHue. lloTeHuanpHas SHeEprus 3apsga B BJIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snekTpocTaTuueckoro noist. CBs3b HANPSHKEHHOCTH MOJIS U Pa3HOCTH
MOTEHIMANIOB ISl 3JEKTPOCTATUYECKOro Mmojs (Kak OJHOPOJHOTO, Tak H
HEOTHOPOJIHOTO).

[IpuHUMD CynEpHO3UIIMY SIEKTPUUECKUX HOJIEH.

[Tone Ttoueunoro 3apsiga. [lome paBHOMEpHO 3apspkeHHOU cdepsl. [lone
PaBHOMEPHO 3apsOKEHHOTO 1o 00bEéMy mmapa. Ilosie paBHOMEpPHO 3apsiKEHHOM
OecKOHEYHOW TUIOCKOCTH. KapTuHBI JTWHUNA HANpsHKEHHOCTH OTUX TOJNEH U
AKBHUITOTECHIIMAIHHBIX TTOBEPXHOCTEH.

[IpOBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHUE PABHOBECUS 3apS0B.

JM3IIeKTprKu B DJJIEKTPOCTATUYECKOM  MOJIE. Jupnexktpruyeckas
MIPOHULIAEMOCTh BEIIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coequHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe coenuHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopA.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckne yCTpoMCTBa M TEXHOJOTHUYECKHE IMPOLECCHI: JIEKTPOCKOIL,
ANEKTPOMETpP, dJEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHUE DIEKTPOIpUuOOpOB,
KOHJIeHcaTophl, TeHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO ¥ IPUHLIMI AEHCTBUS IJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3aPSKEHHBIX TAPUKOB.

DNEeKTPUYECKOE MOJIE IBYX 3apsHKEHHBIX IUTACTHH.

Mogaensb anekTpocTaTuiaeckoro reuepatopa (Baun ne ['paada).

[IpOBOJHUKH B 3JEKTPUUECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U AEUCTBUE KOHAEHCATOPA MOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTBh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIU
MJIACTUH, PACCTOSIHUSI MEXIY HUMH U IUDJICKTPUUYCCKON MTPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO HOJIS 3apsKEHHOTO KOHIEHCATOPa.

3apsiaKa U pas3psiKa KOHJIEHCATOpa YePE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaol, NpAKMUKyM.

OneHka cuil B3aUMOJEHCTBUSA 3apSyKEHHBIX TEJ.

Hab6nronenue npeBpaiiieHus SHEPTUH 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
M3IIy4YEeHHS CBETOIUOAA.

N3yuyenue npoTekanusi TOKa B LEMHU, COJAEPKaILEH KOHAEHCaTOpP.

Pacnpenenenne pPa3HOCTH NIOTEHIIUAJIOB (HampsHKEeHUS ) pu
MOCJIEI0BATEIbHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue pa3psiia KOHACHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHblil I1eKMPUYECKUTL MOK.

Cwuna Toxka. [IocTOsIHHBIN TOK.

VYcnoBus CyliecTBOBaHHSI MOCTOSTHHOTO 3JIEKTPUYECKOro Toka. McTouHHMKU
toka. Hanpsikenune U u 3/1C £ .

3akoH OMa Ji71sl y4acTKa LETH.

DIIEKTPUYECKOE COMPOTHUBJICHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJIHOPOJHOTO TPOBOJHMKA OT €ro JJIMHBl U IUIONIAJAN IONEPEYHOTO CEYECHUSI.
VY nenpHOE CONPOTHUBIICHUE BEIIECTRA.

[TocnenoBarenbHOE, NapaJIEIbHOE, CMENIAHHOE COEIMHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBn€HHBIX 2nekTpuueckux menei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—JIenna.

MOUTHOCTh 3JIEKTPUYECKOTO TOKa. TemioBasi MOIIHOCTb, BblelisgemMasi Ha
pe3ucrope.

OJIC u BHyTpeHHEE CONPOTHUBJICHHUE MCTOYHHMKA TOKa. 3akoH Oma s
MOMHOW (3aMKHYTOM) SJIGKTPUYECKOM 1emu. MOIIHOCTh HUCTOYHUKA TOKAa.
KopoTtkoe 3aMbikanue.

KonpencaTtop B 1ienu mOCTOSHHOTO TOKA.

TexHuyeckre yCTpPOMCTBA W TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CYETUMK FICKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAIIPSIAKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS JIJIs1 pE3UCTOpa,
JIaMITbl HaKaJIMBaHUS U CBETOJMO/A.

3aBUCUMOCTh CONPOTHUBIICHUS [WIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN MTONIEPEYHOTO CEYEHHUS U MaTepuaa.

Hccnenoanne 3aBUCUMOCTHU CUJTBI TOKA OT COMTPOTUBJIEHUS MPU MMOCTOSIHHOM
HaINpsHKCHUH.

[Ipsamoe namepenne J/]C. KopoTkoe 3ampIKaHNE TAIbBAHUYECKOTO JIEMEHTA
1 OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0bI coeTMHeHUs] UICTOYHUKOB Toka, DJ[C OGaTtapeil.

UccnenoBanue pa3HOCTH MOTEHIMAIOB MEXTY MOTIOCAMH UCTOYHUKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

HccnegoBaHne CMENMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTro CONPOTUBIICHUS POBOHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAIpPSIKEHUS Ul JIAMIIBI
HaKaJIMBaHMUS.

YBenuueHue npeneia u3MepeHus amnepMerpa (BoabTMETPa).

N3mepenne IJ1C 1 BHyTpEHHETO COMTPOTUBJIEHUS NCTOYHUKA TOKA.

Uccnenosanne 3aBucumocty IJIC raJbBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMBbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXTY MOTIOCAMH UCTOYHUKA TOKa
OT CHJIBI TOKA B IIEIIH.

Hccnenoanne 3aBUCUMOCTH MOJE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CUJIbI
TOKa.

Tema 3. Toku 6 paznruunwlx cpeoax.

DneKTpUYecKasi MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCThH COINPOTUBIICHHUS METAUIOB OT
Temrneparypbl. CBEpXIPOBOIUMOCTb.



DneKkTpuyecKuid TOK B Bakyyme. CBONCTBA 3EKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas U pUMecHas IPOBOJIMMOCTh
noJTynmpoBoIHUKOB. CBolicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUA TOK B DJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAs TUCCOLMAIIUS.
OnekTponus. 3akoHsl Dapajes I AIEKTPOJIN3a.

DJNeKTpUYEeCKU TOK B Tra3zax. CaMOCTOSTENbHBI M HECAMOCTOATEIIbHBIN
paspsa. PaznmuuHbie TUIIBI CaMOCTOSATENBHOTO paspsaa. Monnus. [lnasma.

TexHuyeckre yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsiaHble
JaMIbl, 3JIEKTPOHHO-Iy4eBas TpyOKa, MOIYMPOBOJIHUKOBBIE NPUOOPHI: AHO,
TpaH3UCTOp, (QOTOAMOM, CBETOAMOJ, TalbBaHUKA, padUHUpPOBAHUE MEH,
BBIIIJIABKA ATIOMUHUS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB JIEKTPOIUTOB.

3aKkoHbl nnekTpoausa Papanes.

NckpoBoit pa3psia U MPOBOAMMOCTD BO3AYXa.

CpaBHEHHE TPOBOJIMMOCTH METAIIJIOB U TTOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJUMOCTD THOJA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

HaOmronenue snexkTposusa.

N3mepenue 3apsia OTHOBAIEHTHOTO HOHA.

HccnegoBanne  3aBUCMMOCTH  COINPOTHUBIICHHUS  TEPMOpPE3UCTOpa  OT
TEeMIIepaTyphbl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3n4ecKUuil IPAaKTUKYM.

Crioco0bl n3MepeHust GU3NYECKUX BEJIIMYMH C HCIIOJIb30BAHUEM aHAJIOTOBBIX
U LIUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIMYMH.
OueHka rpaHull MOrPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX U3MEPEHHM, MCCICIOBAHUNA  3aBHCUMOCTEMN
bu3nuecKuX BEIMYMH, TPOBEPKA NPENJIOKEHHBIX THUNOoTe3 (BBIOOp H3 padorT,
OMHMCAHHBIX B  TEMAaTUYECKUX  paszlienax «YUYEHHYECKHH  SKCIEepUMEHT,
Ja00paTopHbIe PabOTHI, TPAKTUKYM) ).

MeknpeaMeTHbIE CBA3U.

Nzyuyenne «kypca ¢usukn yrayonéuHoro ypoBHs B 10 kiacce
OCYUIECTBJISIETCSL ¢ YUETOM COJIEPKATENbHBIX MEXKIPEIMETHBIX CBS3E€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nOHAMUA, CA3AHHBIE C U3YUEHUEM MENMOO08 HAYUHO20
no3HaHuA: ABJICHNUE, HAYYHBIA PakT, TUIOTE3a, PU3nyecKasi BeIMUUHA, 3aKOH,



Teopusi, HaONIOJICHHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, W3MEpPEHUE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBast 1abopaTopusl.

Mamemamuka: pelieHUe CUCTEMbl YypaBHeHUH. JluHelHas QyHKIMS,
napabona, runepobona, ux rpapuku U cBoiicTBa. TpuroHomerpuueckue (QpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTops! 1 X IPOEKLUU Ha OCU KOOPJANHAT, CII0)KEHHE BEKTOPOB.

buonozua: mexannueckoe ABM)KEHUE B KUBOH mpupojae, nuddysus, ocmoc,
TEII000MEH JKMBBIX OpPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpesbl,
yTUIU3alusg OHMOOPraHMYECKOro TOIUIMBA JUISI BBIPAOOTKM  «TEIJIOBOW» H
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE SIBIICHUS B IPUPOJE,
AJIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHME BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJSIPHAs Macca, MOJIy4YeHHE HAHOMATEpUasoB, TEIUIOBBIE
CBOMCTBA TBEPJBIX TEJN, )KUJKOCTEH U Ta30B, )KUJIKUE KPUCTAIIIbI, JEKTPUUECKUE
CBOMCTBa METAJJIOB, MIEKTPOIUTUUECKAS TUCCOLMALNS, TaJbBaHNKa, JICKTPOHHAs
MUKPOCKOITHS.

TI'eozpaghus: BnaxHOCTB BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C MCIOJIb30BAaHUEM MEXAaHU3MOB,
Y4€T CYXOro MW JKHJAKOTO TPEHUS B TEXHUKE, CTaTUYECKUE KOHCTPYKIIHMH
(KpOHILTENH, pemeéTyaTble KOHCTPYKUNH), UCIOIb30BAHUE 3aKOHOB COXPAHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOIMIBHUK, KOHIULMOHEP, TEXHOJIOTUU
MOJIyYeHUS! COBPEMEHHBIX MAaTE€pUajoB, B TOM YHUCJIE€ HAaHOMATEpPUAJIOB, M
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE DIIEKTPOIPUOOpOB,
ra3opa3psAHbIE JaMIIbl, TOJIYITPOBOIHUKOBBIE TPUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. DiieKTpoAMHAMHUKA.

Tema 4. Macnummnoe none.

B3auMopelicTBUE TIOCTOSHHBIX MAarHUTOB UM TMPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexktop MarHuTHOW WHAYKUMHW. [IpuHomn cyneprnosuunu
MAarHUTHBIX NOJIEN. JIMHUM MAarHUTHON MHAYKIIUU.

MarnutHoe 1oJsie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTKa). OnbIT Jpcrena.

Cuna AMnepa, €€ HarpaBJIE€HUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOJYJb. [[BUKEHNE 3apsIAKEHHON YaCTHUILIbI
B OJHOPOJHOM MarHUTHOM noJjie. Pabora cuibl JIopeHa.

MaruautHoe nose B Beuectse. DeppoMarHeTuku, napa- 1 JuaMarHeTHUKH.



TexHuueckue YCTPOfICTBa N TCXHOJOIMYCCKHUC IIPOLECCChI: TIPUMCHCHUC

NOCTOSTHHBIX MAarHMTOB, AIEKTPOMArHuTOB, TECTEP-MYJIbTUMETP,
AJNEKTPOJBUTATENH SIKOOU, YCKOPUTENU 3JI€MEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna 7nuHMA  WMHAYKOMM  MarHATHOTO — IOJSA  IMOJIOCOBOTO  H
MOJKOBOOOPA3HOIO MOCTOSIHHBIX MAarHUTOB.

KapTtuna mMHUI MarHUTHON MHAYKIWH TI0JIs JNIMHHOTO NPSIMOTO TPOBOTHUKA
Y 3aMKHYTOT'O KOJILIEBOI'O IPOBOJAHUKA, KATYIIKU C TOKOM.

B3anmoneiictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

HaGnronenue nBM>KeHMs MydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMn NENUCTBUS AJIEKTPOUZMEPUTEIIBLHOTO npubdopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopmsie padomol, nPAKmMUKym.

HccnenoBanre MarHuTHOTO 1011 TOCTOSIHHBIX MArHUTOB.

UccnenoBanue cBOMCTB eppOMarHETHKOB.

HccnenoBanue AeCTBUA IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuibl Amnepa.

N3ydenue 3aBUCUMOCTH CUIIBl AMITEpa OT CHJIBI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIUA HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. InekmpomazHumHas UHOYKUUA.

SIBiieHME DNEKTPOMArHUTHOW MWHAYKOMH. IlOTOK BEKTOpa MAarHUTHOM
uHaykiuu. OJIC uHAyKIMu. 3aKoH JJEKTPOMAarHuTHOM HHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHMKE, NBMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTMBHOCTH B ILIEMM IOCTOSIHHOTO TOKA.
Asnenne camonnaykuu. J/1C caMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA U TEXHOJOTMYECKUE ITPOLECCHI: MHAYKIIMOHHAA
M€4Yb, COJICHOM/I, 3aIATA OT JICKTPU3ALUM TEJI IPU IBUKECHUU B MArHUTHOM I10JIE
3emiu.

Jemoncmpayuu.

HaGnronenue siBjeHUS SIEKTPOMAarHUTHON MHAYKITUH.

Uccnenoanne 3aBucumoctd IOJ[C HHAYKIMH OT CKOPOCTH HM3MEHEHUS
MarHUuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenurie MmarauTa B allOMUHUEBOM (MEIHOM) TpyOe.

SBneHne caMOMHAYKIUU.

Uccnenosanne 3aBucumoctd J/JC caMOMHAYKIIMM OT CKOPOCTH HU3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHAYKIIUHU.

Ornpenenenrne HHAYKIIMUA BUXPEBOTO MATHUTHOTO TTOJIS.

HccnenoBanue sSBICHUS] CAMOUHIYKIIHH.

COopxka MoJ1eH 3JEKTPOMarHuTHOTO TeHepaTopa.

Pa3nen 5. Kosied0anua v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Koneb6arenbnas cucrema. CBOOOAHBIC KOJICOAHMS.

IMapmonunueckue konebanusi. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHKUE (3aKOH COXPAHEHMsI MEXaHUYECKOW 3Hepruu). BeiBoa
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM U3 UX DHEPreTHUECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

AmMmutyna u ¢asza konedanuil. CBsA3b aMIUIUTYAbl KOJEOAHHI HCXOIHON
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u uvactora koneOGanuid. llepmom ManbiX CBOOOJHBIX KoOJiI€OAHMIA
MaTeMaTu4deckoro wmastHuka. Ilepuoa CBOOOAHBIX KoJIeOAHUN MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aryxatonux konedanusx. BeinyxaeHHble konebanus. Pezonanc.
Pe3onancHas kpuBas. BrnusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJNIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTHUECKHE MPOLECChl: METPOHOM, YacChl,
KaydeJil, My3bIKaJIbHbIe HHCTPYMEHTHI, ceicmorpad.

Jlemoncmpayuu.

3anuck KoJeOaTENIHbHOTO IBUKEHUS.

HaOnronenue He3aBUCMMOCTH MepUoa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxaromux KojieOaHU 1 3aBUCUMOCTH TIEpHUOjia CBOOOTHBIX
KOJIeOaHMI OT COMPOTUBIICHHUS.

UccnenoBanue kosnebaHMi Tpy3a Ha MAaCCUBHOM NPYXHUHE C ILENbIO
(dbopMHpOBaHUS MIPEACTABICHUN 00 UIeaTbHON MOJIEH MPY>KUHHOTO MasTHHUKA.

3aK0H COXpaHEHUS IHEPTUM MPHU KOJIeOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanune BBIHYXIEHHBIX KOJICOaAHUIH.

HabOmnronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomot, nPAKMUKYM.



W3mepenue mnepuona CBOOOJHBIX KOJNECOAHMM HHUTSHOTO W MPYXKHUHHOTO
MasiTHUKOB.

N3ydeHnne 3aKOHOB IBIKEHUS TeJla B X0J1€ KoyieOaHUil Ha YIIPYTroM IOJIBECE.

N3yueHune qBUKEHUS HUTIHOIO MAasTHHKA.

[IpeoOpa3oBaHue SHEPTUM B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaOIUX KOJIEOaHUI.

HccnenoBanue BbIHYKJIEHHBIX KOJICOaHUM.

Tema 2. dnekmpomaznummusle Konedanus.

Konebarenbupiii  kKoHTYp. CBOOOIHBIC SJICKTPOMArHUTHBIE KOJICOAHUS B
uaeanbHoOM KosiebareabHOM KoHType. Dopmyna Tomcona. CBsI3b aMIUIATYABI
3aps/ia KOHAEHCATOpa C aMIUTUTY0M CHIIbI TOKa B KOJIEOAaTEIbHOM KOHTYPE.

3aKOH COXpAHEHHMsI SHEPTUH B UJCATBHOM KOJIeOaTEIbHOM KOHTYPE.

3aryxaronme AJIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbIe
AJIEKTPOMarHuTHbIE KOJeOaHusl.

IlepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JNEUCTBYIOIIEE 3HAUYCHHE CWIbl TOKA W HaNPsHKEHUS NpH pasiudHoud (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CunyconanbHbld NIEPEMEHHBIM TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllKa
MHJIYKTUBHOCTU B LIENU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpspkeHui.

Wneanbubiii  Tpanchopmarop. [lpousBonctBo, mepenaya v mnorpedieHHe
ANEKTPUYECKON SJHEPTUH.

OKOJIOTMYECKHE PHUCKM IpU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
UCIIOJIB30BAHUS JIEKTPOIHEPTHH B IOBCEAHEBHOM KHU3HHU.

TexHnueckre yCTpONCTBA U TEXHOJOIMYECKHE MPOLECCHl: 3JIEKTPUUECKUN
3BOHOK, T'€HEpATOp NEPEMEHHOTO TOKA, IMHUU AIEKTPOIIEpeaay.

Jlemoncmpayuu.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUHN OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuwimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXxarOUMX 3IEKTPOMATHUTHBIX KOJIEOaHUH.

Mopeib 3IeKTPOMAarHUTHOTO TeHEPaTopA.

BoiHyX/1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHMUS.

Pe3ucrtop, Karymka MHIYKTHBHOCTH M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mMOCIENOBAaTEIbHOM COCIMHEHUU PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoiicTBO M MPUHITUIT ACHCTBUSI TpaHCPopmMaTopa.



Mojiesib TMHUM 3JIEKTPOIIEPEIaAUuH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomasl, nPAKMUKYM.

N3yuenue tpancdopmaropa.

HccnenoBanue nepeMeHHOT0 TOKa Yepe3 MocIe0BaTeIbHO COeAMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Hab6nronenue 35eKTpoMarHiTHOr0 pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBLE BOJIHbL.

MexaHu4eckrne BOJHBI, YCJIOBHSI WX pacnpoctpaHeHus. Ilomepednbie u
MPOJIOJIbHBIC BONHBL. [lepwos, CKOpPOCTh pacmpoCTpaHEHWS W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)X€HUE, MpejomiieHue, HUHTepdepeHuus u
nudpaxims.

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

[IlymoBO€ 3arpsi3HEHNE OKPY>KAIOIIECH CPEIbI.

DONEeKTPOMArHUTHBIC BOJHBI. Y CJIOBUSI U3IIyUYCHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTa1us BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)X€HUE,  MPEIOMIICHHE,
noJispu3anus, uHTepdepeHnus u rudpaxius.

[Mkana >meKTpOMarHuTHBIX BOJIH. [IprMeHeHHne 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paAUOCB3U U TENIEBUACHUS. Panronokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIICH CpeIbl.

Texnuueckue yCTpONCTBA M TPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedor, CBU-nieun,
yJIbTPA3BYKOBasl JUATHOCTHUKA B TEXHUKE U METUIIUHE.

Jlemoncmpayuu.

OO6pazoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebumromieecst Teo Kak UICTOYHUK 3BYKa.

3aBUCUMOCTH JUIMHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

Hab6nronenue otpakeHus: 1 IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeninu u nudpakiini MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €r0 IPUMCHCHHE.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBHI TOHA C aMIUTATYIOU |
4aCTOTOM KOJIeOaHUIA.

HccnenoBanue CBOMCTB  DJICKTPOMAarHUTHBIX BOJIH: OTpaKeHUE,
npesioMJIeHUE, oJisipu3anus, nudpakius, nHTepdepeHIus.

OGHapyxeHue nHOPaKpacHOTO U YIAbTPa(HOIETOBOIO U3TYUESHUM.

Yuenuueckuit 3xcnepumenm, nadbopamopusie padomaol, nPAKMUKYM.



N3ydyeHnne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpssMONMHEHOE pacpOCTpaHEHHE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4YeyHbIN UICTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHne n3o0pakeHuil B
wiockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTeh
npenomsieHuss. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHHWE JJIMH BOJIH NPH NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
Yyepes rpaHully pa3zena AByX ONTUYECKUX CPE/l.

Xoa nydeir B mpusme. Jucnepcusa ceta. ClOXHBIM cocTaB O€lIoro cBeTa.
[Ber.

[TomHOe BHyTpeHHEe OoTpakeHue. lIpenenbHblii yroy MoJHOrO BHYTPEHHETO
OTpaXCHUs.

CobOuparoriie ¥ pacceuBaroniue JuH3bL. ToHkas suH3a. DOKycHOE
paccTOosIHUE U ONTHYECKash Cujia TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTosiHUsT TOHKOM cepruyecKoil JIMH3bI OT €€ TE€OMETPUM U OTHOCHUTEIBHOIO
MOKa3aTeNs MPEeIOMIICHUS.

dopMyia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH3O0M.

X0 ny4da, MPOLIEAIIETrO JIMH3Y II0J IPOU3BOJIBHBIM YIJIOM K €€ TIJJaBHOU
ontuueckoir ocu. IloctpoeHne wu300pakeHU TOUKM M OTpe3Ka MpsSAMOU B
COOMPAIONTUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Onrtuueckue npuOopsl. Paszpemiaromas crnocoOHOCTh. ['1a3 Kak onTuyeckas
cucTeMa.

[Ipenenbl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurtepdepenmusi cBera. KorepeHTHble HMCTOYHHKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEp(hEpEHIIMOHHON
KapTUHE OT JBYX KOTI€PEHTHBIX HCTOYHHUKOB. IIpumepsl KiaccuyecKux
MHTEP(PEPEHITMOHHBIX CXEM.

HNudpaknus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOICHUS
[JIaBHBIX ~MAKCUMYMOB I@pU NAJCHHWM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIYIA,
MepucKkomn, QortoanmnapaT, MUKPOCKOI, TPOSKIIMOHHBINA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS OTNTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnenoBanue npenomieHus CBETA.

Hab6nronenue moaHOro BHYTPEHHETO OTpakeHUsl. MoJieh CBETOBOIA.

UccnegoBanne Xoma CBETOBBIX IIYYKOB YEPE3 IUIOCKOMAPAILICITBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paxKeHU B JTMH3AX.

Mopenu MUKpOCKoIa, TEJIECKOIA.

HaGnronenue uaTepdepeHnum crera.

HaGnronenue 11BeToOB TOHKUX TUIEHOK.

Ha6nronenue nudpaximm cBera.

N3yuenne nudpakiiMOHHON peIEéTKH.

HaGnronenue nudpakiinoHHOTO CIIeKTpa.

HaOnronenue aucnepcuu cBera.

HaOnronenue nonspuzanuu cBeTa.

[IpumeHeHne MOASIPOUIOB 11 U3YUYCHUSI MEXaHUUECKUX HATIPSAKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

N3mepenne nokaszaresns npeaoMIECHUs CTEKIA.

WccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHUS OT BeliecTBa (Ha
MIpUMEPE KUJIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[Tonyuenne n300pakeHuUsI B CUCTEME U3 TIJIOCKOTO 3epKaja U JINH3BI.

[Tomy4yenue n300paXkeHus: B CUCTEME U3 JABYX JIUH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue audpaxiuu, naTepdepeHIIug 1 MOISpU3aIuU CBETA.

N3ydenue nossipuzanuu CBeTa, OTPAXKEHHOTO OT MMOBEPXHOCTHU AUIIICKTPHUKA.

N3yuenune naTepdepeHIny JIa3epHOTO U3IYUEHUS Ha IBYX IIEISX.

Habmonenue nucnepcun.

Hab6nronenue u uccnenoanue AuGpakiinoOHHOTO CIIEKTpA.

N3mepenune MHbI CBETOBOM BOJIHBI.

[Tomy4yeHue criekTpa U3ITydeHUs] CBETOAMOMAA MPU MOMOIIN JUGPAKIIUOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI crielIMAIbHOI TEOPUHM OTHOCHUTEJIBLHOCTH.

I'panuubl  npuMeHHMMOCTHM — KiaccuyeckoM — MexaHuku.  [loctynartel
CIIeMAIbHOU T€OPUU OTHOCUTEILHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  wHTepBasl.  [IpeoOpazoBanus  Jlopenia.
YcinoBue mnpuuMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHH U COKpAICHUE JIJTUHBI.

DHEprusi U UMITYJIbC PEISTUBUCTCKON YaCTHUIIbI.

CBsi3b MaccChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



TexHuyeckre yCcTpoNCTBa U TEXHOJOTUYECKHUE MPOLIECCHI: CITyTHUKOBBIC
NPUEMHUKH, YCKOPUTENIN 3apsKEHHBIX YACTHIL.

Y4eHn4YeCKUil IKCIIEPUMEHT, TA0OPATOPHBIE paOOTHI, MPAKTHKYM.

OnpeneneHue UWMIYyJIbCa MW DSHEPIHUM  PEISATUBUCTCKUX 4acTull (1O
doTorpadgusiM TPEeKOB 3apSXKEHHBIX YACTHUI] B MArHUTHOM TOJIE).

Pa3znen 7. KBanToBasi (pusuka.

Tema 1. Kopnyckynapno-6011n060ii oyanusm.

PaBHOBeCcHOE TEIIOBOE M3NydYeHHUE (M3TydeHHE aOCOMIOTHO YEPHOTO Tena).
3akoH cmenienns Buna. ['unoresa [1nanka o KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIEC (DOTOHA.

dororpdext. Onbitel A. I'. CroneroBa. 3akoHbl dhoTodddekra. YpaBHEeHUE
Oitamreitna s potodddexra. «KpacHas rpanuna» gporosaddekra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJIGHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxkarollyr moBepxHocTh). OmbiTel [1. H.
Jlebenena.

Bonnosele cBolicTBa yactull. Bonnsl ne bpoist. nvna BosHbl ae bpouns u
pa3Mepbl 00JacTM JIOKaNM3aluu JBHXKYyILIecs dvactunpbl. KopryckynispHo-
BOJIHOBOM ayanu3M. [{udpakiys 371eKTpOHOB Ha KpUcCTasiax.

Cneunduka nuzmepeHuii B Mukpomupe. COOTHOILIECHUS HEONMPenenEHHOCTEH
I'eiizenbepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IHPOLECCHI: CIIEKTPOMETD,
doTosneMeHT, (HOTONATUMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOIUO/.

Hemoncmpauuu.

®oT03(¢deKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

UccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJIIEHUS  MOJYIPOBOJHHKOB  OT
OCBELLEHHOCTH.

CBeToauon.

Conneunas 6aTapes.

Yuenuueckuit s3xcnepumenm, nabopamopusie padomaol, npaKmMuKym.

HccnenoBanne Gporope3ucropa.

N3mepenne nocrostauoi [limanka Ha ocHOBe MccienoBanus GhoTodddexra.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. Duzuka amoma.

OnbIThl 1O KCCIEAOBAHUIO CTPOCHMS aroma. llnaHerapHas monaenb aTroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOAE aToMa
C OHOTO YPOBHS SHEPTUH HA APYTOU.



Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aToMa BOJOPO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U31y4ueHue cBeta. Jlasep.

TexHn4eckre yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: CIEKTPATbHbBIN
aHanu3 (CIEKTPOCKOII), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopna.

Habmoienne nuHeivaThiX CIEKTPOB.

YCTpONCTBO M AEUCTBUE CUETUYMKA MOHU3UPYIOIINX YaCTHII.

Onpenenenue JIUHBI BOJHBI JJA3€PHOTO U3TyUYCHUSI.

Yuenuueckuit s3xcnepumenm, nabopamopuvie padomaol, npaKmMuKym.

Habmronenue nuHe4aToro cekrpa.

HccnenoBanue crnekrpa pa3peKEeHHOr0 aTOMapHOTO BOAOPOJa U U3MEPEHUE
nocrosinnoi Punbepra.

Tema 3. Quzuxka amomnoz20 A0pa u 1eMeHmMapHbIX Yacmuy,.

Hyxnonnas mozgens sigpa ['eiizenbepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3oronsl.

PanuoaktuBHOCTh. Aunbda-pacnaa. IJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pacnaz. ['aMmma-uziyyeHue.

3aKOH paJMOAKTHUBHOIO pacrajaa. PaguoakTUBHBIE W30TONBI B MPUPOJE.
CBolCTBa MOHU3HMPYIOUIETO W3JIYYCHUs. BIMsHWE pPaguOaKTHBHOCTA Ha KUBBIC
opranusmbl. EcTtecTBeHHBIN (oH u3mydeHus. JlozumeTpus.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl sipa.

SAnepubie peakiuu. Jlenenne u cuntes anep. SAnepusie peaktopsl. [Ipodaemsr
yOPaBISIEMOT0 TEPMOSIAEPHOTO CHHTE3a. JKOJIOTUYECKUE aCIEKThl Pa3BUTHUS
SAIEPHON SHEPTETUKH.

Metonbpl  perucTpalid M HWCCIECAOBAaHMS  BJEMEHTApPHBIX  YaCTHII.

@yHIaMEHTAIbHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI U JICIITOHBI.
[IpencraBnenune o CtangapTHOM Moenu. KBapK-riir0OHHas MOJENb aJpOHOB.

®usuka 3a npeaenamu CrtaHmapTHo Monaenu. TéMmHas Martepusi U TEMHas
SHEprusl.

EnnncTBO prznueckoi KapTUHBI MUPA.

TexHuueckne yCTporuCTBa U TEXHOJIOTUUECKUE MPOLECCHI: T03UMETP, KaMepa
Bunbcona, simepHBIi  peakTop, TEPMOSACPHBIM peakTop, aromMHas Oomba,
MarHUTHO-PE30HaHCHAas TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmuKym.

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (GoTOrpadusim).

UccnenoBanue paanoakTUBHOTO (OHA C UCTIOJIB30BAaHUEM JIO3UMETPA.

N3yuenune nmornomenust 6eTa-4acTHI] AIFOMUHUEM.

Pa3nen 8. Di1ieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Ortanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. IIpuMEeHHUMOCTh 3aKOHOB (U3UKU [Jii OOBSCHEHUS MPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

Meroabl acTpOHOMHYECKHUX uccienoBaHuid. COBpPEMEHHbIE ONTHYECKUE
TEJECKOIbI, PaJANOTEIECKOIbI, BHEATMOC(EPHAST aCTPOHOMMUSI.

Bun 3Bémnoro neba. Co3Bes3nmusi, sApkue 3BE3NBI, TUIAHETHI, UX BHIUMOE
JIBHKCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKH. J[MarpamMmMa «CHeKTpaabHbIA KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM IOCJIENOBATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTB» JUI 3BE3] IVIABHOW IMOCIEAOBATEIILHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEJICTABICHUS O NPOUCXOXKIECHUU U 3Bosronuu CoJyHIA U
3BE31. DTaIbl KU3HU 3BE3I.

Mnineunsin Ilyte — Hama ['anaktuka. Ilonoxenue m nBumxenne ConHna B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApPAX
rajgakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06m1a. Pazberanue ranakTuk.
Teopus bonboro B3peiBa. PennkroBoe nsimydyeHue.

Macmrabnas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

HaGnronenust 3B€3qHOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HCIOIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUIN AJI ONpeAesIeHHUs MOJ0KEHHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3usg (CeBEepHOro moiylmapus U SpKHe
3BE3/bI.

HaGnronenuss B Ttemeckon JIyHbI, TJIaHET, TYMaHHOCTEH W 3BE3THBIX
CKOIUIEHUH.

DuU3HYeCKUN MPAKTHUKYM.

CnocoObl u3Mepenusi (GU3UYECKUX BEJIUYMH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CUCTEM.
AOGCOJIIOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTH U3MEPECHUM (PU3NYECKUX BEITMYNH.
OueHka rpaHull MOrPEIIHOCTEH.

[IpoBenenne KOCBEHHBIX HU3MEPEHUM, HCCICIOBAaHUM  3aBUCUMOCTEM
(¢u3MUecKMX BEIUMYMH, TNPOBEpPKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp M3 padoT,
OMHMCAaHHBIX B  TEMAaTHYECKHX  pazfeliax «YUYEeHUUYECKUH  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM) ).

O0o0maroniee NOBTOPEHMUE.



O06001eHre U cucTeMaTu3alus CoAepKaHus pa3AesoB Kypca «MexaHHuKay,
«MomnekynspHas Qu3nKa U TepMOJUHAMUKA», « DIEKTpoauHaAMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUHU OTHOCHUTEIBHOCTHY», «KBaHTOBas
¢uznka», «IEMEHThl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3uku U acTpOHOMHMM B SKOHOMHMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHON M ATHYECKOM cepax AEsITENbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMHMH B COBPEMEHHON HAyYHOU KapTUHE MHpPA, 3HAUYCHHUE ONUCATEINBHOM,
CUCTEeMATHU3HUPYIOMICH, OOBSICHUTEIBHOW W  NPOTHOCTHYECKOW  (PYHKIMIA
puznyeckoil Teopuu, posb GU3NUECKON TeOpUU B GOPMUPOBAHUU MPEICTABICHUN
0 (u3MYeCcKOl KapTUHE MUPA, MECTO (PU3NUYECKONW KapTUHBI MHpa B OOILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOIE.

MexnpeaMeTHble CBA3M.

N3yuenne kypca ¢usuku yrnyonéaHoro ypoBHs B 11 kiacce
OCYUIECTBJISIETCSL ¢ YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBS3E€H ¢ KypcaMu
MaTeMaTUKHu, OMOJIOTUHU, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie ROHAMUA,CEAZAHHBIE C UZYUEHUEM MEM 0008 HAYUHO20
NnO3HaHuA: SIBICHUE, HAYYHBIH (akT, TUnore3a, (pU3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAONIOACHHUE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUIEHUE CHCTEMBI YpPaBHEHHMU. TpPUTOHOMETpHUYECKHE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (GyHKUMA. [Ipu3HakuM MoAOOUS TPEYroJIbHUKOB,
ompeIesICHHUE TUIOMAIU TIIOCKUX (GUryp u o0bEéMa Tel.

Buonozua: >nexkrpuueckue SBICHHS B JKMBOM mpupojne, KojeOaTenbHbIE
IBIKEHUS B JKMBOW NPHUPOJAE, SKOJOTHYECKHE PHUCKUM TPU MPOU3BOJICTBE
ANEKTPOSHEPIUM,  AIEKTPOMATHUTHOE  3arpsA3HEHUE  OKPYXKAIoLleld  Cpelsbl,
yJIBTPa3BYKOBasl JIMarHOCTMKAa B MEIWILIMHE, ONTHYECKHE SIBJIICHHUS B JKUBOU
pUpOJE.

Xumusn: CTpo€HUE aTOMOB M MOJIEKYJI, KpUCTAJNIMYECKAs! CTPYKTYpa TBEPABIX
T€d, MEXaHU3Mbl OO0pa30BaHUs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHbINA
aHaJIM3.

T'eocpagpua. MmarHuTHBIE TMOJOCa 3€MJIM, 3aJ€KU MArHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocua. TUpPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEKTpOoJBUTATENb SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, MHAYKIMOHHAs Ieyb,
JUHUU DJIEKTpoNepeiay, dJIEKTPOABUTaTENb, pajgap, pPaIiuoNpUEMHUK, TEIEBU30D,
aHTeHHa, tenedon, CBY-neupb, ynbTpa3ByKoBas JUArHOCTHKA B TEXHUKE,



HpOGKHHOHHBIfI aIrmapar, BOJIOKOHHAsA OIITUKA, COJTHCUHAA 6aTape;1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs DOHEPICTUKA U OKOJJOTMYCCKHEC aCIICKThI ee Pa3BUTHA.



I[NTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIETO OBPA3OBAHMAIIMYHOCTHBLIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Ppe3yJabTaTbl OCBOCHUS Yy4eOHOTo rmnpeaMera «Duzuka»
JOJDKHBI OTPaXXKaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEHW TMO3HWIHMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllUM, TMO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA AESITEIBHOCTH B MPOILECCE PEATM3AMU OCHOBHBIX HAIPABJICHUN
BOCIIUTATENBLHOMN JEATEIBHOCTH, B TOM YHCJIE B YaCTHU:

rPaKAAHCKOI0 BOCIIUTAHUSA:

e CcQOPMUPOBAHHOCTh TPAXKAAHCKOM  MO3UIMU  OOydaromierocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEUETOBEYECKMX T'yMaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlecTBa, Yy4yacTBOBaTb B CaMOYIpaBIE€HUU B  00pa3oBaTEIbLHOM
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATH C  COUUAIBHBIMA  HWHCTUTyTaMH B
COOTBETCTBHUH C X QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU 1€ TEIBHOCTH.

NaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOM rpaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[CHHOCTHOE€ OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

e c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEICHUS;

e CIIOCOOHOCTBH OIEHWBATH CHUTYAIlUIO U MPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTHU, B TOM
YHUCJIE€ B ACATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYIYIIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DOCTETHUYECKOE OTHONIIEHWE K MHUpPYy, BKJIIOYAs JCTETHUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEPEC K pa3inyHbIM cdepam npodecCuoHanbHOM NesSTeITbHOCTH, B TOM
YHClieé CBSI3aHHBIM C (QU3UKOW W TEXHUKOW, yMEHHE COBepIIaTh
OCO3HaHHBIN BRIOOp Oymymiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
’KU3HEHHBIC TUTAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHWIO W CaMOOOPa30BaHUIO B
o0yacTu (PM3HUKHU Ha MPOTHKEHUH BCEH KU3HU.

IKOJOTINIECCKOI0 BOCIIMTAaHUNA

c(OPMHUPOBAHHOCTH SKOJOTHYECKON KYJIbTYpPbl, OCO3HAHUE TI00AIBHOTO
XapaKTepa 3KOJOTUYECKHUX MPOOIeM;

IJIAHUPOBAHKE U OCYILECTBIICHUE JICICTBUM B OKPYXKAIOLIEH Cpeaie Ha
OCHOBE 3HaHUS 1eJIel yCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

PaCUIMPEHHE ONBITA JEATEIBHOCTH 3KOJIOTHYECKON HAIIPABIEHHOCTH Ha
OCHOBE MMEIOUIUXCS 3HAHUMU 10 (PU3HKE.

HMEHHOCTA HAYYHOTO IMO3HAHUS

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UICCKON HAYKH;

OCO3HaHWE IIEHHOCTHM HAy4YHOH JEsATEeIbHOCTH, FOTOBHOCTH B IPOIIECCE
U3y4YeHUs] (PU3MKH OCYIIECTBIIATh MPOSKTHYID M HCCIIEI0BaTEIIbCKYIO
NEeATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicCTBHS
Ba3oBble Jjornueckue 1eicTBUA:

CaMOCTOSTENbHO  (pOopMynUpOBaTh U  aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENIENATh LUEIH AEATENbHOCTH, 3a1aBaTh IIAPAMETPhI U KPUTEPUU UX
JTIOCTUKEHUS,

BBIABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B PpacCMaTpUBaEMbIX
(bUBUYECKUX SBJICHUSX;

pa3pabarbiBaTh IJIaH pelieHus MpoOieMbl C YUETOM aHalKM3a UMEIOITUXCS
MaTEPUATBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLEHUBATH COOTBETCTBUE
pPE3yJIbTATOB LIEJSAM, OLIEHUBATh PUCKU ITOCIIEICTBUN JIESITEIbHOCTH;
KOOPAWMHUPOBATh U  BBINOJHATH pabOTy B YCIOBUSIX PEAIBbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOACHCTBHUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MTPOOJIEM.

Bba3oBrlie nucciienoBarejbcKkHe AeCTBUA.

BJIaJIeTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSMU U METOJaMHU
(bu3nuecKoil HayKu;



BJIAJCTh HaBbIKAMU  Y4€OHO-HMCCIIEI0BATEIHCKON u MIPOEKTHOU
NEeSATEeIbHOCTH B OOJAcCTU (PU3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB peIIeHUs 3adad (PU3UYecKOro
COJIEpKaHUS, TPUMEHEHUIO PA3JIMYHbIX METOJIOB O3HAHUS;

BJIAJICTh BUAAMH JICSITEIBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHUSA, €T0
MHTEpIIpETalny, IPeoOpa30BaHUIO0 U MPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX
CUTyallMsIX, B TOM YHCJI€ MPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH
1)7637197 8

BBISBJISITh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyallM3UPOBAaTh 3ajauvy,
BBIJIBUTATh TUIOTE3Y €€ pElIeHUs, HaXOAWTh AapTyMEHThl A
JI0OKA3aTeNbCTBA CBOMX YTBEPIKJCHUM, 3aJaBaTh MapaMeTpbl U KPUTEPHUU
pelieHus;

aHaJIM3UPOBaTh IMIOJYYECHHBIE B XOJE pCEIICHUS 3aJauydl pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIJIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aladyd B 0Opa30BaTEIbHOM
JESTEIBHOCTH, B TOM YHCIIC TIPU U3YUYCHUH (PU3UKHU;

JlaBaTh OIICHKY HOBBIM CUTYaIlUsSM, OIIEHUBATH TPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAaHUA MO0 (PU3MKE B TMPAKTUYECKYIO OOJIACTh
KU3HEAECATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MTPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIC UJIEH, TIPEIJIaraTb OpUTMHAIBHBIC MOXO/IbI U PEIICHUS;
CTaBUTb POOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHMS.

Pabora ¢ undgopmanmeii:

BJa/IeTh HaBbIKAMHU MOJIyuyeHUs MH(OpMALUK (PU3UUIECKOTO COACpKAHMS
U3 MCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYILECTBIIATH ITOMCK,
aHaJIM3, CHCTEMATH3al{I0 W HMHTEPIpEeTaluio MHPOPMALMHU Pa3TUUHBIX
BUJIOB U (hOPM MPEICTABICHUS;

OLICHUBATh JIOCTOBEPHOCTH MH(OpMALNY;

UCIIOJIb30BaTh CPEACTBa HMH(POPMALMOHHBIX W KOMMYHHKAalMOHHBIX
TEXHOJIOTUA B  PELICHWH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W
OpPraHM3aIMOHHBIX 3aJad C COONIOICHHEM TpeOOBaHUN 3SPrOHOMHUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHUs, NPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMS B Pa3iMuYHbIX (opMarax C
y4€TOM Ha3HaueHUs HWHGOOpPMALMU M UEJIEBOW ayIUTOPHH, BBIOWpast
ONTUMAaJIbHYIO0 OPMY MPEICTABICHUS U BU3YaTIU3ALIMH.

KoMMmyHHKaTHBHBIE YHHBeEpPCAJIbHbIE ydeOHbIE 1eiiCTBUS:



OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3UKM U BO BHE-YPOUHOU
JESITENIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX CHUTyallMii W CMsr4arth
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHS C UCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

INOHMMaTh M  UCIOJB30BaTh  IPEUMYIIECTBA  KOMaHIHOW U
WHJUBUyaJIbHON PaOOTHI;

BBIOMpATh TEMATHUKy U METOJAbI COBMECTHBIX JACHCTBHIA C yu€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaX/10T0 YjieHa KOJIJIEKTUBA;

OPUHUMATh [EIM COBMECTHOM JEATEIbHOCTH, OpTraHU30BbIBaTh W
KOOPJIMHUPOBATh JACUCTBUS 1O €€ JOCTHKEHUIO: COCTaBIIATH ILJIaH
JEUCTBUM, pacpeaesaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
001 pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSM;

mpenjaraTb HOBBIE TPOEKTHI, OIICHWBATh HJEU C TO3UIMH HOBHU3HBI,
OpPUTHHATFHOCTH, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETHYECKOE IOBEACHUE B Pa3IUYHBIX
CUTyallusiX, HpOSBISATH  TBOPUECTBO W  BOOOpaxkeHHe,  OBIThH
MHUIMATUBHBIM.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUYeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  MO3HABATEIbHYIO JIEATEILHOCTh B
obmactn GU3UMKH W aCTPOHOMHH, BBISBIATH IMPOOJIEMBI, CTaBUTh H
dbopMyIHpoBaTh COOCTBEHHBIC 3a/1aUH;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEIIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TJIaH BBITIOJTHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HUMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAITOYTCHUI;

JIaBaTh OIICHKY HOBBIM CUTYaIlHsIM;

paclMpsaTh paMKH ~ y4yeOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUM;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbD 3a PEILICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

CIocoO0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIUIIMA B OOJACTH
(U3KMKK, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:



e J1aBaTh OLICHKY HOBBIM CHUTYaI[UsIM, BHOCUTb KOPPEKTHUBHI B ACSITEIBLHOCTbD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

e BIAJCTh HAaBBIKAMH TMO3HABATEIBbHON peQICKCHH KaK OCO3HAHMS
COBEpIIAeMbIX JCHCTBHI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUM;

e HCIOJIB30BaTh NpHUEMBI pediaekcuu i OLEHKM CHUTyalluH, BbIOOpa
BEPHOI'0 PELLEHUS;

e yMETh OIICHMBATh PUCKH W CBOEBPEMEHHO MPUHUMAThH PEIICHUS MO0 X
CHIDKEHUIO;

e TMpPUHUMATh MOTHBBI M apryMEHTHl JPYTUX MpU aHAJIW3€ pPe3yJbTaTOB
JESITEIbHOCTH;

e IPUHMUMATH CeOsl, MOHUMAs CBOM HEJOCTATKU U JIOCTOUHCTBA;

e TMPUHUMATh MOTHBBI M apTyMEHTHI JPYTHX MpU aHaJIW3€ pe3yJbTaToB
JESITeIbHOCTH;

e TpHU3HABATh CBOE MPABO M MPABO APYTHX HA OMINOKH.

B mpormecce AoCTHXEHHS JUYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOTPAMMBI IO
(¢u3KKe I YpOBHS CpeAHEro oOiiero oOpa3oBaHUsA y OOy4YaroIIMXCS

COBEPIIICHCTBYETCS HMOIIMOHAJIbHBIH UHTEJIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHMS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TNOHMMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BUAETh HANPABICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM C(hephl, OBITh YBEPEHHBIM B ceO€;

e CaMOPETYJIMPOBAHUs, BKJIKOYAOIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHME, CIIOCOOHOCTh aJanTHPOBATHCS K
AMOITMOHAJIBHBIM HU3MEHEHUSIM M TPOSBIATh TMOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALINM, BKIIOYAOLIEN CTPEMIIEHUE K TOCTHKEHUIO LIENH
U ycrexy, ONTUMHU3M, THUIIUATUBHOCTh, YMEHHUE JE€HCTBOBATh, UCXOJIA U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IOHUMAaTh 3MOLIMOHAJIBHOE
COCTOSIHUE JPYTMX, YYHUTBIBATh €ro IMpPU OCYIIECTBICHUU OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

e COIMAJIBHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTh  BBICTPAaMBaTh
OTHOIIECHUS C APYTUMHU JIIOIbMHU, 3a00TUTHCS, MPOSBISATH HHTEpEC U
paspemiaTh KOHGIUKTHI.

ITPEAMETHBIE PE3VJIbTATBI



K xonmy oOyuenus B 10 knacce mpenMeTHble pe3ynbTaThl Ha YIIIyOJIEHHOM
YPOBHE JI0JIKHBI OTpaxaTh C(pOPMHPOBAHHOCTh y O0yUYarOIIMXCSl YMEHUI:

MOHUMAaTh POJb  (QU3UKH B  DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMaIbHOW M OJTUYECKOM cdepax aesTeIbHOCTH
YeJI0BEKa, POJib U MECTO (PU3MKU B COBPEMEHHON Hay4YHOU KapTUHE MHpA,
3HAUYEHHUE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSICHUTEILHON U
OPOTrHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TeopuM —  MEXaHUKH,
MOJICKYJIIPHON (DU3WKH ¥ TEPMOIMHAMUKH, POJIb (PU3UIECKON TEOPUHU B
(GopMupOBaHNYU TIPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeiell (Gu3MUecKux Tel H
IpoLIeCCOB (SIBJICHUM): HWHEpIUalbHas CUCTEMa OTcuéra, aOCOJIOTHO
TBEPAOE TEJIO, MaTephalbHas TOYKA, PABHOYCKOPEHHOE JIBUKCHMUE,
CcBOOO/JHOE mTajeHue, al0CONMIOTHO yrpyras aedopmainus, aOCOIIOTHO
YOpPYroe v abCOIOTHO HEYNPYTrOe CTOJIKHOBEHHUS, MOJENH ra3a, >KUIKOCTU
U TBEPAOTO (KPUCTALTUYECKOTO) Tea, UACAbHBIN ra3, TOUCUHbIN 3aps/,
OIHOPOZHOE BJIEKTPUYECKOE I10JIE;

pazinyuath yCJIOBUSL (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DPUIHUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBICHATH MEXaHWYECKHE TPOIECChl U  SBIICHUSA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBUXKEHUS, (POPMYIJIbI KMHEMATHKHA PAaBHOYCKOPEHHOIO
NBIDKEHUS, TpeoOpazoBaHus [‘anmumiess 1yt CKOPOCTH W MEpPEeMEIICHUS,
3akOHbl HBIOTOHA, MNpPUHIUI  OTHOCUTENBbHOCTHM ['anmunes, 3aKoH
BCEMUPHOrO TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUU, CBSI3b PAOOTHI CHIIBI C M3MEHEHHWEM MEXaHMYECKOW JHEpruH,
YCJIOBUSI paBHOBECHS TBEPAOrO Tena), MpPU ITOM HCIOJIb30BATh
MAaTEMATUYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: MpeoOpa3zoBanuil ["anuies, Broporo
U TpeTbero 3akoHOB HBIOTOHA, 3aKOHOB COXPaHEHUS HUMITYJbCa U
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOTO TSITOTECHHUS;

aHATM3UPOBATh U OOBSCHATH TEIUIOBBIE TPOIECCHI M SBJICHUS, UCIIOJIB3YSI
ocHoBHble moJoxkeHuss MKT wu 3akoHbl MoONEKyIsapHOU (U3UKH U
TEPMOAVMHAMUKN (CBA3b JABJIEHUSA HUJEAJBbHOIO Ta3a CO CpelHel
KUHETUYECKOW HSHEPruer TEIUIOBOTO JBMIKEHUS W KOHICHTPAUUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEAHEH KHHETUYECKOMU
SHEPruey TEIIOBOTO JBUKEHUS €ro YaCTHll, CBSI3b JABJICHUS UEATbHOIO
raza ¢ KOHLEHTpPAlUME MOJIEKYJ M €ro TEeMIIepaTypor, YpPaBHEHHUE
MenpaeneeBa—Kitanenpona, nepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH



COXPAHEHHUsI SHEPTUHM B TEIUIOBBIX MPOIECCAX), MPU ITOM HCIOIH30BATh
MaTEMaTUYECKOE  BBIPAXKEHUE  3aKOHOB, yKa3blBaThb  YCIIOBUS
OpUMEHUMOCTH ypaBHeHUsI Menneneea—Kianelpona;

aHAIM3UPOBaTh U OOBSCHATH DJIEKTPUUECKUE SIBJICHUSA, HCIOIb3Ys
OCHOBHBIE TOJIOXKEHHUSI W 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHHS
AIEKTPUUECKOTO 3apsna, 3aKOH Kynona, MOTEHIUATBHOCTD
ANEKTPOCTATUYECKOTO TIOJISI, MPUHIUI CYNEPHO3ULUUA AJIEKTPUUIECKUX
noJieH, MpPU ATOM YKa3bIBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyiona, a
TaKk)Ke MPAKTUYECKH BaKHBbIE COOTHOIICHMs: 3akoHbI Oma Juis ydacTka
LeNMW W Uil 3aMKHYTOW JJIEKTpUYECKOW mnenu, 3akoH Jlxoymns—Jlenna,
npasuia Kupxroda, 3akonsr @apajes 11l 3JeKTpoIin3a);

OMKCHIBATh (PUBUYECKHUE TMPOIECChl U SIBJICHUSA, HUCIOJIb3Yysl BEJIMYUHBI:
nepeMenieHre, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJCHHE, TOTEHIMAIbHAs DJHEPIus, KUHETUYEeCKas
DHEpPrusi, MeXaHW4ecKas dHeprus, paboTa CHUIIBI, IEHTPOCTPEMUTEIHLHOE
YCKOPEHHE, CHJIa TSHKECTH, CUja YIPYroCTH, CHJIa TPEHHUS, MOIIHOCTD,
SHEprusi B3auMOZEHCTBUS Tena ¢ 3emiéd BOMM3M €€ MMOBEPXHOCTH,
SHEPTUs yHpyro nmedopmanvd TPYKWHBI, KOJWYECTBO TEIUIOTHI,
abcomoTHasl TeMrieparypa Teia, paboTta B TEpMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl MAeaJbHOrO0 OJHOATOMHOTOrasa, paboTa HeaJbHOro rasa,
OTHOCUTEJIbHASL BJIKHOCTh Bo3ayxa, KIIJ| wuumeansHOrOo TEmiIoBOro
JIBUTATEJISI; AJIEKTPUUECKOE T0JIe, HAMPSKEHHOCTh AJIEKTPUUECKOTO TOJIA,
HANpPsDKEHHOCTh TOJII TOYEYHOTO 3apsja WM 3apsDKeHHOTO Iapa B
BaKyyM€ ¥ B JMDJCKTPHUKE, MOTECHIHMANT JJIEKTPOCTATUYECKOTO TOJIs,
Pa3HOCTh  TOTEHIIMAJIOB,  JJIGKTPOJBWXKYIAas CHJIa, CHJla  TOKa,
HampsDKEHUE, MOIIMHOCTh TOKA, DJJEKTpUYecKkas EMKOCTh IIOCKOTO
KOHJCHCATOpa, CONMPOTUBJICHHE YYacTKa IEMU C IOCIeI0BaTeIbHBIM U
napauiebHBIM COCTUHEHHEM PE3UCTOPOB, SHEPTHUS DIEKTPHUUECKOTO OIS
KOHJIEHCATOPa;

OOBACHATH  OCOOCHHOCTM  TpPOTEKaHWs  (U3MYECKUX  SIBJICHUMU:
MEXaHUYECKOE JBM)KCHHME, TEIUIOBOE JBM)KEHHWE YacCTUI[ BEIECTBa,
TETJIOBOE paBHOBECHE, OPOYHOBCKOE ABWXEeHHE, AU y3us, HCTapeHue,
KUTICHUE U KOHACHCAIINSA, TIJIAaBJICHNE U KPUCTAIUTU3AlMs, HAIIPABIEHHOCTh
TETUIONEpeaun, dIEKTPHU3AIMS TeJ, IKBUMIOTCHIIMATLHOCTh MTOBEPXHOCTH
3apsHKEHHOTO TTPOBOTHUKA,

MPOBOAMTDH HCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3MUECKON BETUUYHMHBI OT
OpYrOM €  HCHOJIB30BAHHEM  IPSAMBIX  HU3MEPEHUN, TMPU  ITOM
KOHCTPYMPOBaTh yCTAaHOBKY, (PUKCHUpPOBATH PE3YJbTAThl TOJIYYCHHOU
3aBHUCHMOCTH (DM3MUECKUX BEJMYMH B BUIE TpadUKOB C y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEPEHHI, JIENaTh BEIBOBI IO PE3yJIbTaTaM
UCCIICI0BAHNS;

MPOBOANTH KOCBEHHBIE HM3MEPEHHsI (PU3NYECKUX BEIUYHH, IMPH 3TOM
BBIOMpATh ONTHUMAJBHBIM METOJ| W3MEpPEHUs, OICHUBATh a0COIIOTHBIC U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJUTH OIBITHI 10 IPOBEPKE MPEMJIOKECHHONW TMITOTE3bI: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
MOJIyYeHHbIE pe3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIIOTE3BI;

co0roaTh npaBuiia 0€30MaCHOTO TpyAa MPU MPOBEIECHUU HCCIIEI0BAaHUIMI
B paMKax ydeOHOro DJKCIEPUMEHTa, MpPaKkTUKyMa U  y4eOHO-
HCCIIEIOBATENIbCKON M TPOEKTHOW JESTEIBHOCTH C HCIOJIB30BAHHEM
U3MEPUTEIILHBIX YCTPOUCTB U Ja00PaTOPHOro 000pyAOBAHUS;

pemarb pacyETHBIE 3aJayd C SBHO 3aJaHHOM M HESABHO 3aJaHHOM
(¢uznyeckoil MoOJENbI0: Ha OCHOBAaHMM aHAIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MuecKkoll Mojenu, OTBedaroled TpeOoBaHUAM 3a/ayu,
NPUMEHATh  (POPMyIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
(U3NUECKUX TEOpUidl NPH HCIOJb30BAHUM MATEMAaTUYECKUX METOJI0B
peuieHus 3a1a4, IPOBOJUTh pacYEThl HA OCHOBAHMM UMEIOINXCS JAHHBIX,
aHAJIM3UPOBATh PE3YNbTaThl M KOPPEKTUPOBATh METOABI PELICHUS C
Y4ETOM IIOJIyYEHHBIX PE3YyJIbTAaTOB;

pelath KayecTBEHHbIE 3ajaud, TpeOyrollue NPUMEHEHUs 3HaHUN U3
pa3HBIX pa3lieloB Kypca GU3MKH, a TaKyKe MHTErPAllUU 3HAHUHN U3 JPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O LHMKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY pacCy>XICHHUI ¢ OMOPON HA U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS s OOBSICHEHHS OCHOBHBIX
OPUHLHUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKHUX TIPOLIECCOB;

MPUBOAMTH NPHUMEPHI BKJIAaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAYKH, B OOBICHEHHE NPOLECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJOTHIA;

aHaJIM3UPOBATh U OLICHUBAThH MOCJIECTBUSL OBITOBOIM M IPOU3BOACTBEHHON
NEeSATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NpOLECcCaMu, C
MO3UIMN SKOJOTUYECKON 0€301aCHOCTH, MPEACTABICHUN O palluOHAIBHOM
MIPUPOJONOIB30BAHNH, & TAKXKE PAa3yMHOM HMCHOJIb30BAHUM JTOCTHUKEHUN
HAayKd W TEXHOJOTWWA JUIsl JNAJBbHEWINEro pPa3BUTHS YEJIOBEYECKOTO
00111eCTBa;



NPUMEHSTh pa3IUYHble crocoObl paboThl ¢ MH(OpMAaIe (PU3UIECKOTO
COJEp)KaHUsl C MHCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTMH, IIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM MJI1 TIOWUCKA, NepepabOTKU U NPEIbsBICHHUS Yy4yeOHOU WU
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALINU
uH(pOpMaIlMK, TOJYYCHHON U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBaTh  NOJIy4YaeMyr0  HMHPOpMALUI0O U OLEHMBAThb €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHUN, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA UH(popManuu;

MPOSIBIISITH OpraHU3aIMOHHBIC u MO3HABATEIIbHBIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOpETEeHUs: HOBBIX 3HAaHWM B Mpollecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-HUCCIIEI0BATEIbCKUX padoT;

paboTaTh B TpyHNe C HCIOJHCHHEM Pa3UYHBIX COLHUATBHBIX POJICH,
MUTAHUPOBATh PabOTy TPYMIBI, PAlMOHATEHO PACIPEACNATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsX, aJI€KBATHO OIICHMBATH BKIJIAJl KaXIOTO U3
YYaCTHUKOB T'PYIIIbI B PEIICHUE PacCMaTpUBAEMON TPOOIIEMBI;

HPOSIBISATH MOTUBALMIO K Oynyiiel npodecCUuOHAIbHON AESITeIbHOCTHU 110
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.

K xonmy oOydenust Bll knacce mpenMerHble pe3yibTaThl Ha YriayOJaEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHHUIM:

MOHUMATh POJIb (U3UKH B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAJIBHON M 3TUYECKOU cepax NesaTeTbHOCTH YeJIOBEeKa, pOib U MECTO
GU3UKM B COBPEMEHHOW HAy4YHOM KapTHHE MHUpa, POJb aCTPOHOMHUHU B
MPAaKTUYECKOM  JEATEIbHOCTH YeJIOBeKa W  JajbHEWIleM Hay4dHO-
TEXHUYECKOM Pa3BUTHUH, 3HAUCHUE OINMHCATEIbHOMN, CHCTEMATU3UPYIONIEH,
OOBACHUTENFHON M TPOTHOCTUYECKOW (DYyHKIMI (U3HUECKOW TEeopuu —
ANEKTPOANHAMUKH, CIEIHATBHON TEOPUH OTHOCUTEIHHOCTH, KBAaHTOBOM
¢u3uku, poip puznyeckod Teopud B (HOPMUPOBAHUM MPEICTABICHUN O
(¢u3nuecKoil KapTHHE MHUPA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O MPUPOJE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MOJelell (QU3NYeCKnX Tel u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJIHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHUE KOJICOaHUsI, MATEMAaTUUYECKUN MasiTHUK,
WJICAUIbHBIN NPYXUHHBIA MasTHUK, TaPMOHUYECKHUE BOJIHBI, HJCATbHBIN
KoJieObaTeNbHBI KOHTYp, TOHKAs JIMH3a, MOJICJICH aToMa, aTOMHOTO sipa U
KBaHTOBOM MOJICJIM CBETA;

pazinyath yCJIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DPUIMUECKUX
3aKOHOB, MOHUMAaTh BCEOOIIMI xapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHATM3UPOBATh U OOBSICHATH JJICKTPOMArHUTHBIC TPOIECCH U SIBJICHUS,
UCIIONb3Ysl OCHOBHBIE TOJOKEHUS M 3aKOHbl JJIEKTPOAUHAMUKU H
CHEelUaIbHOM  TEOpPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUSs
ANEKTPUYECKOTO 3apsiaga, cuina Awmmnepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuMM, npaswio Jlenna, cB3p  J/IC
CAMOMHJIYKIIMM B DJJIEMEHTE DJJEKTPUUECKONW LEeNU CO CKOPOCTHIO
U3MEHEHUSI  CHWJIbl  TOKAa,  IOCTYyJIaTbl  CHEUUAJbHOM  TEOpUH
OTHOCUTEIBLHOCTH DUHIITEHHA);

aHaJM3UPOBATh U OOBACHATH KBAHTOBBIE MPOIIECCHI U SIBIICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBAHTOBOM  (Qu3uku  (ypaBHeHME  OWHIUTEWHA  AJIA
doroaddexra, mepBbld W BTOpOM mocTynatel bopa, mnpuHIMI
COOTHOIIICHMsI HeompeaenéHHocTel ['eifzenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHCENI U SHEPTUU B SIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacriajia);

OMUCHIBATh (PUBMYECKHE MPOIECCHl U SIBICHUS, HCIOJb3YyS BEJIMYMHBI:
HaNpsHKEHHOCTH AJIEKTPUUYECKOTO TOJISI, MOTEHITUAT JIEKTPOCTATHYECKOTO
NoJIsl, Pa3HOCTh MOTEHLUHAJIOB, JJIEKTPOABWKYINAS CHIIA, HWHIYKIHUS
MAarHuTHOTO TOJSl, MarHUTHBIM MOTOK, cuja AwmIiepa, WHAYKTUBHOCTb,
ANEKTPOABMIKYIAS CHUJIa CAMOMHIYKIIMHM, DSHEPryusi MarHUTHOTO TOJIS
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUM UMITYJIbC, IOJHAs HHEPIus,
SHEPrus TOKOS CBOOOJHOW YACTUIIBI, SHEPrHsl U UMIYJIbC (OTOHA,
MacCOBO€ YMCIIO U 3apAJl A]1pa, SHEPTUS CBSI3U S/Ipa;

OOBSACHATHL  OCOOCHHOCTM  TPOTEKaHus  (U3HYECKUX  SIBJICHUIL:
AIIEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHIYKIIUSI, pE30HAHC, HHTEephEpEHITUS
BOJIH, Judpakius, JIUCIEepCHsi, TIOJIHOE BHYTPEHHEE OTPaKEHUE,
dotoanektpuueckuit dpdext (potorddexr), ambda- u Oera-pacnaabl
anep, raMMa-u3JIydeHue siiep, (U3MuecKue MPUHIUIBI CHEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

OTPENICNIATh HAMpPaBJICHUE WHAYKIMA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuibl JIopeHna;

CTPOUTH M300paKEHUE, CO3]aBAEMOE TIJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
Y PaCCUUTBIBATh €r0 XapaKTEPUCTUKHU;

MIPUMEHSTh OCHOBOIIOJIATAIONIME ACTPOHOMHYECKUE MOHSTHSA, TEOPUHU U
3aKOHBI IS aHalu3a U OOBSICHEHUS  (PUBMYECKUX  IPOIIECCOB,
MPOUCXONAIINX B 3BE3MAX, B 3BE3AHBIX CUCTEMAX, B MEKIaJIAKTUYECKOU
cpene; ABMKEHUsI HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
WCIIOJB30BAaHUEM MPSMBIX HM3MEPEHUM, MpPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYCHHOW 3aBUCUMOCTH



¢usznyeckux BEMMYUH B BHIE TpadukoB C y4€ToM aOCONIOTHBIX
HOTPEIIHOCTE  M3MEPEHUH, JenaTb  BBIBOJABI IO  pe3yjbTaTam
UCCIIEIOBaHMSI;

IPOBOJIUTh KOCBEHHbIE HM3MEPEHUs (PU3UUECKUX BEIUYMH, IPHU ITOM
BBIOMpATh ONTHUMAJBHBIA METOJ| M3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJIUTH OMBITHI 110 MPOBEPKE MPENTIOKEHHOW TMIIOTE3bl: IIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYE€HHBIE pE3yNbTaThl M JeNaTh BBIBOJ O CTAaTyce MPEINIOKEHHON
THIIOTE3HI;

OIIHCHIBATh METO/IbI TOTY4YECHHSI HAYUYHbIX aCTPOHOMUYECKUX 3HAHUM;
co0JiroaTh mpaBuia 0€30MacHOro TPyAa MPU MPOBEJACHUM HCCIIECIOBAHUIM
B paMKax Yy4yeOHOro OSKCHEpUMEHTa, MpakTUKymMa U  y4deOHo-
HCCIIEIOBATENIbCKOM M TMPOEKTHOW JESTEIBHOCTH C HCIOJIB30BAHHEM
MU3MEPUTEIIbHBIX YCTPOUCTB U Ja00paTOPHOro 000pyAOBaAHUS;

pemath pacy€THbIE 3aJayd C SBHO 3a/JlaHHOM M HESIBHO 3aJaHHOU
(¢u3znyeckol MOJENbI0: HAa OCHOBAaHMM aHaju3a YCIOBHUS BBIOHpAThH
¢usznyeckue MOJENd, OTBEYAIOIIMe TPEOOBAaHUSIM 3aJa4yd, MPUMEHSITH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3NIECKUX TEOPU
OpU  HCIOJNb30BAaHUM MaTEeMaTHMYECKUX METOJIOB pEIIeHUs 3ajad,
IPOBOJUTH PAcUEThl HA OCHOBAaHUM MMEIOIMXCS JTAHHBIX, AaHAJIM3UPOBAThH
pe3ynbTaThl U KOPPEKTHPOBATH METOJBI PEIICHUS C YIETOM TOTYyYECHHBIX
pE3yIbTaTOB;

pemarh KayecTBEHHBIE 3a7aud, TpeOyrollne NpPUMEHEHHUs 3HaHUK U3
pa3HBIX pa3lienoB Kypca GU3MKH, a TaKKe UHTErpalliy 3HAaHUHN U3 APYTrux
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTpaMBaTh JIOTHYECKYIO
IEMOYKY PacCyKJIEeHUI C ONOPOI Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MYECKue SBIICHNUS,

UCIOJb30BaTh TEOPETUUYECKHUE 3HAHUS s OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB pabOThl U3MEPUTEIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOIUTH TPUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLICHUBAThH MOCIEICTBUS OBITOBOM M IPOU3BOACTBEHHON
JCSTEIbHOCTH 4YEJIOBEKa, CBSA3aHHONW C (PU3WYECKUMH TMPOIECCAMU, C
MO3UINI SKOJOTHYECKON 0€30MacCHOCTH, MPEACTABICHUI O paliOHATbLHOM
PUPOIONIONB30BAaHUH, a TaKXKE Pa3yMHOM HCIOJB30BAaHUU JTOCTHKEHUUN



HAyKd M TEXHOJOTMHM JUIs JaJbHEWIIero pa3BUTHUSA YEIOBEYECKOIO
00IIIECTBA;

MPUMEHSTh pa3NYHble COCcOObI paboThl ¢ MHQOpMaIHe (PU3NIECKOro
COJIEp)KaHUsI C HCIOJIb30BAHMEM COBPEMEHHBIX HWH(GOPMAIIMOHHBIX
TEXHOJIOTHH, MpPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE HMH()OPMAIMOHHBIC
TEXHOJIOTUM JJIsi TIOMCKa, MepepadOTKM U TPEABSBICHUS Y4YeOHOU H
HAYYHO-TIOMYJISIPHON MH(OpMAIUK, CTPYKTYPUPOBAHUS U HHTEPIIPETALIUH
uH(pOpMaLlMK, TOJYYCHHON U3 Pa3IWYHBIX HCTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBATh  MOJy4YaeMyl0  HMHPOpMAIMI0O W  OICHMBATh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHalM3a UCTOYHUKA UH(POPMALINY;

MPOSIBIISITH OpraHU3aIMOHHBIC u NI03HABATEIIbHBIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOpPETEeHUs HOBBIX 3HAHWA B  TpoIlecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-HUCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pa3JIUYHBIX COLMUAIbHBIX PpOJIEH,
IUTaHUPOBATh PabOTy I'PYMIIbI, PAIMOHAIBHO PacpeAesiTh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsX, aJIeKBATHO OIICHMBATH BKJIAJl KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B PELICHUE paccMaTpruBaeMoil mpoOIeMbl;

HPOSIBIISATE MOTUBALUIO K Oyayliel npoeCcCUOHAIBHON AEITEIbHOCTHU 110
CHELUATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHYECKOE INTAHUPOBAHMUE,

B TOM YHUCJIC C YUCTOM pa60qel71 nporpamMmbl BOCIUTAHUA C YKA3aHUECM KOJIMYCCTBA 4aCOB, OTBOAMMBIX HAa OCBOCHHUC KaH(HOﬁ TCMBI

LenessiM npuopureroM Ha ypoBHe COO siBisieTcsl co3/1aHue OJaronpUsTHBIX YCIOBUM U1 IPUOOPETEHUS IKOJIbHUKAaMU OIIbITa

OCYHICCTBJICHHUA COIIMAJIbHO 3HAYUMBIX I CJI:

1) OmwIT sen, HANIPABJIEHHBIX HA 3a00TY O CBOEH CEMbE, POJHBIX U OJIU3KHX;
2) TpymoBOROMBIT,OBITYYaCTUSBIIPOM3BOICTBEHHOMIIPAKTHKE;
3)  OmnbIT/es, HAIPABIEHHBIXHAIIOIB3YCBOEMYPOJHOMYTOPO LY HIIHCEIY,CTPAHEBLIETIOM, OIIBITIESTENLHOTOBBIPAKEHUICOOCTBEHHOM
rpaXk 1aHCKOMIIO3ULINY;
4)  OnbITHPUPOIOOXPAHHBIX €I,
5) OmnbiTpa3perneHusBO3HUKAIONINX KOH(DINKTHBIX CUTY AU ABIIKOJIE, TOMAUIHHAYJIUIIE;
6) OnbITCaMOCTOATENLHOTOIPUOOPETEHUSHOBBIX3HAHUH, [IPOBEICHUAHAYYHBIXUCCIIEI0BAHUMN, OILITIIPOEKTHON JESTEIbHOCTH;
7)  OnbITU3yYEeHNS,3aIUTHIMBOCCTAHOBICHUAKYJIbTYPHOI OHACIIEAUSIEI0OBEYECTBA,ONBITCO3IaHUSCOOCTBEHHBIX TIPOU3BEICHHUI KYIBTYPHI,
OIBITTBOPYECKOTO CAMOBBIPAKECHMUS;
8) OnbITBENEHUA30POBOr000PA3AKNIHUM3A00THIO3I0POBLEIPYTUXIFOIEN;
9) OnbBITOKA3aHUATIOMOLIMOKPYKAIOIIMM,3a00 THIOMAJIBIIIAX MO UIIBIXJIFOISX , BOJIOHTEPCKUHOTIBIT;
10) OmsiTcamono3HaHUANCAMOAHAIIN3A,0TBITCOLMATBLHOIPUEMIIEMOTOCAMOBBIPAKEHUSANCAMOPEATU3AIHH .
10 KJIACC
Koan4yecTBO 4acoB IeaeBbie
o
No HaunmeHnoBaHue pa3ie/ioB u ” DJIeKTpOHHbIe (HU(pPpOBbIE) npHOpHTETHI
onTpoJbHble | IIpakTHuyeckmne
n/m | Tem NMporpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl BOCHMTAHMS
padoThI padoThI
Pa3znen 1.HAYUYHBIN METO/ ITIO3HAHUSA TPUPO/IbI
11 Hayunb1ii MeTo 1 mo3HaHUSA 5 6,10
' TPUPOJIBI
Hroro no pasneny 6
Paznen 2.MEXAHUKA




https://interneturok.ru/book/physics/10- | 6
2.1 KunemaTtuka 10 1 klass/interneturok-rekomenduet-br-
fizika-10
https://interneturok.ru/book/physics/10- | 6
2.2 JnHamuka 10 klass/interneturok-rekomenduet-br-
fizika-10
https://interneturok.ru/book/physics/10- | 6
2.3 Craruxka TBEpAOrO TENa 5 1 klass/interneturok-rekomenduet-br-
fizika-10
3AKOHDBI COXDAHCHIS B https://interneturok.ru/book/physics/10- | 6, 8
24 P 10 1 klass/interneturok-rekomenduet-br-
Mexariie fizika-10
Hroro mo pazueny 35
Paznen 3.MOJIEKYJIAPHASI ®PUBUKA U TEPMOJANHAMUKA
OcHoBbI https://interneturok.ru/book/physics/10- | 6
3.1 MOJIEKYISIPHOKUHETUYECKON 15 1 klass/interneturok-rekomenduet-br-
TEOPUH fizika-10
TenMonHaMiKa. TeILIOBLIE https://interneturok.ru/book/physics/10- 6,8
3.2 PMOA ’ 20 1 klass/interneturok-rekomenduet-br-
MEATIHHET fizika-10
ArperatHble COCTOSTHUS https://interneturok.ru/book/physics/10- | 6, 8
3.3 Berecta. DazoBbie 14 1 klass/interneturok-rekomenduet-br-
MepEeX0abl fizika-10
Hroro o pasueny 49
Pa3znen 4.9JIEKTPOJIUHAMUKA
https://interneturok.ru/book/physics/10- | 6
41 DNEKTpUUECKOe MmoJe 24 1 klass/interneturok-rekomenduet-br-
fizika-10
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Ty —— https://interneturok.ru/book/physics/10- 6
4.2 24 1 klass/interneturok-rekomenduet-br-
TOK ..
fizika-10
https://interneturok.ru/book/physics/10- | 6
4.3 Toxu B pa3nuyHbIX Cpeliax 6 klass/interneturok-rekomenduet-br-
fizika-10
Hroro no pazneny o4

Paznea 5. 0PU3NYECKHN MIPAKTUKYM

51 Ou3nyecKuil MPaKTUKyM 16 16 http://mediadidaktika.ru/ 6,10
Htoro no pazneny 16
PesepBHOE Bpems 10 Pemry EI'D (sdamgia.ru)

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

170 8 16
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11 KJIACC

N - KoaudecTBO 4acoB 3 — ) IeneBbie
0 auMEHOBAHUE PA3IeJIOB JIEKTPOHHBIE (U pPoBLIe
P Konrpoabsubsie | Ilpakruueckue P P TIpHOPHUTETRI
n/n U TeM NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypChl BOCHMTAHMS
padoThI padoThI
Paznen 1.9JIEKTPOAUHAMUKA
https://interneturok.ru/book/physics/11- 6
1.1 MaruuTtHoe nose 14 klass/interneturok-rekomenduet-br-
fizika-11
D ICKTDOMALHHTHAS https://interneturok.ru/book/physics/11- | 6
1.2 p 13 1 klass/interneturok-rekomenduet-br-
MHAYKHHIA fizika-11
Hroro no pazneny 27
Pa3znen 2. KOJEBAHUS U BOJIHbBI
https://interneturok.ru/book/physics/11- 6
2.1 Mexannueckie Koseoauuns 10 klass/interneturok-rekomenduet-br-
fizika-11
D IEKTDOMATHATHEIC https://interneturok.ru/book/physics/11- 6
2.2 P 15 klass/interneturok-rekomenduet-br-
KoJicOaHus .
fizika-11
MexaHHICCKHE 1 https://interneturok.ru/book/physics/11- 6,8
2.3 10 1 klass/interneturok-rekomenduet-br-
BJ'IGKTPOMaFHI/ITHI)Ie BOJIHBI ..
fizika-11
https://interneturok.ru/book/physics/11- | 6
2.4 OnTuka 25 1 klass/interneturok-rekomenduet-br-
fizika-11
Hroro no pasneny 60

Paszea 3.0CHOBBI CHEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTHA
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https://interneturok.ru/book/physics/11- 6
3.1 Ocuosrl CTO 5 klass/interneturok-rekomenduet-br-
fizika-11
Hroro no pazneny )
Paznea 4. KBAHTOBAS ®PU3UKA
KODIVCKYISDHO-EOLHOBOM https://interneturok.ru/book/physics/11- | 6
4.1 PHyCKy AP 15 klass/interneturok-rekomenduet-br-
ALyalsm fizika-11
https://interneturok.ru/book/physics/11- | 6
4.2 dusnka atoma 5 klass/interneturok-rekomenduet-br-
fizika-11
DUSHKA ATOMHOLO S1bd 1 https://interneturok.ru/book/physics/11- | 6,8
4.3 AP 5 klass/interneturok-rekomenduet-br-
3JI€MCHTapHI>IX qacTun fizika— 1
Hroro no paszneny 25
Pa3znen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
51 DJIeMEHTHI aCTPOHOMUU U 12 8,10
acTpou3uku
Hroro no paszneny 12
Pasnen 6.OU3UNYECKUN IIPAKTUKYM
6.1 OuznyecKuil MpaKTUKyM 16 16 http://mediadidaktika.ru/ 10
Hroro 1o pasneny 16

Pasznen 7.0BOBHIAIOIIEE IIOBTOPEHHUE

7.1

Cucremaruzanus u
000011eHIE TPEMETHOTO
CO,I[ep)KaHI/ISI M OIIbITa

15

Pemry EI'D (sdamgia.ru)
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JIeATEIbHOCTH,
nproOpeTEHHOTro Ipu
U3YYCHHUH Kypca PU3NKH
10 — 11 kmaccoB

Hroro o pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB 170 16

I10 ITPOT'PAMME




HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
wn Tema ypoka Beero Konrpoasbnbie | IlpakTuyeckue fll3y‘leHI/lﬂ :)Iﬁ[()l;I;OBaTEJILHLIe
padoThI padoThI pecypenI
1 ®usznka — pyH1aMeHTalbHasl HayKa O 1
npupoje
2 HayuHblii MeTOI TO3HAHUSA U METOIbI 1
uccienoBaHus (PU3NIECKHUX SBICHHIMA
DKCHEepUMEHT U TeOpus B MpoIiecce
3 no3HaHus npupoiel. Habnronenue u 1
IKCIIEPUMEHT B (U3UKE
4 CniocoObl u3MepeHus: PU3NIECKUX BETHUNH 1
AOCOmIOTHAS U OTHOCHUTEIbHAS
5 MOTPENIHOCTH U3MEPEHUH (PU3HUECKUX 1
BEITUYUH
MopenupoBanue B pusuke. Poias u mecto
6 ¢buzuku B QOPMUPOBAHUHU COBPEMEHHON 1
Hay4YHOM KapTUHBI MUPA, B TPAKTUYECKON
NeATeIFHOCTH JIIOJIEN
Mexanndeckoe aBmkeHne. CucreMma
7 otcuera. OTHOCUTEITLHOCTh MEXAHUYECKOTO 1
neuxkeHus. [Ipssmas u oOpaTHas 3a1auu
MEXaHUKH
8 Pannyc-BekTop MaTepHualibHON TOUKH, €TO 1

IIPOEKIIMU Ha OCU KOOpnHaT. TpaekTopus.




[Tepememienue. Ckopocts. MIX mpoekiu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onrcanme paBHOMEPHOTO
IPSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepemMeIeHnii 1 CKOpoCTeH.
Pewenne 3anau

11

HepaBaomepnoe nBuxenue. MrHoBeHHast
CKOpOCTh. Yckopenue. [Ipsmonuueitnoe
JBUKEHHE C TIOCTOSIHHBIM YCKOPEHHEM

12

I'paduueckoe onucanue NpIMOIMHENHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

13

CBo0Oo1HOE MajicHUE. Y CKOPEHHE
CBOOOIHOTO MageHust. 3aBUCHUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU U UX TpapuKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpuBonuHnelinoe nBrxenue. [[BuxeHue no
OKPYKHOCTH. YTJIOBasl U JIMHEWHAs
ckopocts. [lepron u yacrora.
LlenTpocTpeMuTENIEHOE U TOJTHOE
YCKOpPEHHUE

16

KonTponbhas pabota no teme
"Kunemaruka"

17

[Iepsriit 3akoH HeroToHa. IHEpIIMAnbHbIE
cucremsl orcuéra. [IpuHnun
OTHOcUTEIbHOCTH I anuines.




HGI/IHepHI/IaHBHBIC CHCTEMBI OTCUETA

Cuna. PaBHOgelcTByIOIIas cuna. Bropoit

18 3akoH HerotoHna. Macca

19 Bzaumopeiicteue ten. Tpernil 3aKk0H
Herorona

20 [Ipunnun cynepno3unuu cuil. Pemenune
3a/1a4 Ha IpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOT'O TATOTEHUSI.

21 DKBUBAJIEHTHOCTh TPABUTAILIMOHHON 1
WHEPTHOU MaccChl

99 Cuna TSKecTH U yCKOPEHUE CBOOOIHOTO
naJicHus
JIBrkeHE HEOCCHBIX TE H UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Kerepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec tena
Cuia tpenus. [Ipupona v BuAbI cui

25 TpeHus. J{BUKEHUE B KUAKOCTH U Tase C
Y4€TOM CHJIbI COTIPOTUBIIEHUS CPEJIBI

26 JaBnenue. I'mapocraTuueckoe 1aBiIeHUE.
Cuiia Apxumena
AOCOIOTHO TBEPIOE TEJIO.

27 ITocTynarensHOe U BpalareibHOe
JBUKEHHE TBEPAOIo Tena

28 MOMEHT cuiIbl OTHOCUTEIBHO OCU
BpaieHus. [1neqo cumbl

29 CroxeHue cuil, IpUJIOKEHHBIX K TBEPIAOMY

teny. LleHTp TsbkecTu Tena. Y cinoBus




paBHOBECHS TBEPAOTO Tea. Busl
paBHOBECHS

30

Penrtenue 3amau

31

KonTponbnas padbora o reme "/lunamuxa.
Craruka TBepaoro rena"

32

HNMnynec MmaTepualbHOW TOUYKHU, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CUCTEMBI MaTepUAIbHBIX TOYEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NMiynbe cuitbl 1 B3MEHEHHE UMITYIIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeakTuBHOE IBHKECHUE

34

MoMeHT uMnysbca MaTepuaaIbHON TOUKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX MOJIAX

35

Pemenue 3amau

36

PaGora cuibl Ha MaoM U Ha KOHEUHOM
nepemenieHnu. I'papuueckoe
MIpeICTaBICHUE PAOOTHI CHIIBI. MOIIIHOCTh
CHUJIbI

37

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KUHETUYECKON dSHEpPTrun
MaTepHaIbHON TOUKH

38

HOTeHHI/IaJ'H)HI)Ie N HCIIOTCHIIMAJIBHBIC
CHIJIBI. HOTCHHI/IaJ'H:HaSI SHEPTIUs. BTOpaﬂ
KOCMHYECCKasA CKOPOCTh

39

TpeTrbsa kocMudeckasi ckopocTb. CBs3b
paboThI HEMOTEHIHATIBLHBIX CHII C




H3MEHEHHEM MEXaHNYECKOU OHEpIrun
CHCTEMBI TeI. 3aKOH COXpPAaHCHUA
MEXaHUYEeCKOMH OHEPIrun

Ynupyrvue u Heynpyrue CTOJIKHOBEHHUSI.

40 Ypasuenue bepHymu mis uaeanabHON
KUIKOCTU

a1 KonTponbHas padota 1o reme "3akoHbl
COXpaHEHHUs B MEXaHHKe"
Pa3BuTHe mpencTaBieHuii 0 mpupoe

42 ternoTel. OcHoBHBIE TTONTOXkeHuss MKT.
Huddysus. bpoyHoBCKOe ABIKEHUE
CrtpoeHue ra3000pa3HbIX, JKUJIKUX U

43 TBEPABIX TeJ. XapaKkTep JBUKCHUS U
B3aMMOJICHCTBHS YaCTHII BELIECTBA
Macca u pazmepbl MOJIEKYI (aTOMOB).

44 Konnuecto Beniectsa. [loctostHHas
ABoraapo

45 Temneparypa. TemnoBoe paBHOBeCHE.
[[Tkana [enbcus

46 Pemenue 3amau

47 WneanpHbiif ra3. I'a30BbIe 3aKOHEI

48 VYpasaenue Menneneesa-Knaneiipona.
Pemenue 3agau

49 AbcomoTHas Temreparypa. 3aKoH
JlanbToHa

50 M3onporneccel B uaeanbHOM ras3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

o1 ['padmyeckoe npeacTaBieHne




U30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3zobapa

52

OcnoBHoe ypaBHeHue MKT

53

Pentenue 3amau

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO CpEeIHEN
KMHETUYECKOM SHEPIUEN IOCTYIIATEIbHOTO
TEIUIOBOT'O JIBH)KEHUS €€ YacTHIL

55

0O0001EeHME U cUCTEMATHA3aLUs 3HAHUM 110
teme "OcuoBer MKT"

56

KontponbHas padota o teme "OCHOBBI
MKT"

57

TepMmonnHaMuueckas cucreMa. 3alanue
BHEIIHUX yciaoBul st T/] cuctemsl.
Bremnue 1 BHyTpEeHHUE TapaMeTpBI.
ITapamerps! T/l cucTeMBI Kak CpeIHUE
3HA4YCHUS BEJIUYMH, OIIMCBIBAIOIIUX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOIMHAMUKH.
Camonpou3sBosibHas penakcarus TJ]
CHUCTEMBI K TENIJIOBOMY PaBHOBECUIO

59

Moaens naeansLHOTO rasa B
TepMOlII/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIEIHN

60

YpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE ISl BHYTPEHHEW SHEPTUU

61

Bripaxkenue 1 BHyTpeHHEN SJHEPrUn
OJIHOATOMHOTO UJCAJIILHOIO rasa.




KBa3zucraTuueckue U HECTaTHICCKUE
HPOLIECCHI

62

DnemeHTapHas paboTa B TEpPMOJIMHAMHUKE.
Brruncnenue paboTsI 1o rpaduky mporecca
Ha pV-auarpamMmme

63

Tennonepenaya Kak crocod U3MEHEHUs
BHyTpeHHe# sHeprun T/l cucremsl 6e3
COBepIIeHHS paOOTHI

64

KonBek1usi, TEmIonpoBoHOCTb,
U3Iy4eHUe

65

KonnuecTtBo TeminoTel. TemnoéMkocTh Tena.
VnenpHas ¥ MOJISIpHAS TETIIOEMKOCTH
BElIEeCTBA. Y AeNbHas TEIIOTa CrOPaHUs
TOTLIINBA

66

Pacuér konmyecTBa TEIUIOTHI IPH
TeIIoneperaye

67

[Tonsatue 06 agunabaTHOM TIpoIIECCe.
[IepBblil 3aKOH TEPMOIMHAMUKHA

68

KonnyecTBo TemoTsl ¥ paboTa Kak Mepbl
WU3MEHEHUs BHYTpeHHeW >Heprun T /1
CHUCTEMBI

69

Bropoii 3aKkoH TepMOJUHAMUKH IS
PABHOBCCHBIX 1 HECPABHOBCCHBIX
npoueccoB. HeoOpaTuMocTs NpupoaHbIX
IPOLIECCOB

70

[TpyuHIMIIBI AEMCTBHS TEMIOBBIX MAILIHH.

KIIJT

71

Maxkcumanwsnoe 3Hauenue KITJI. [ukn




Kapno

72

Penrtenue 3amau

73

DKOJIOTUUYECKHE ACIIEKTHI UCIIOIB30BAHMS
TEIUIOBBIX ABUTaTelIel. TermioBoe
3arpsi3HEHUE OKPYKAIOIICH CpeIbl

74

Pentenue 3amau

75

O00011IeHNE ¥ cUCTEMATU3aLU 3HAHU 110
teme "Tepmonunamuka. TemioBbie
MAaIuHe!"

76

KonTposabHas padora no teme
"Tepmoannamuka. TeraoBbie MaIIUHbBI"

77

[TapooOpa3zoBaHue 1 KOHICHCAIIUS.
Hcnapenue u kuneHue. Y genbHas TemioTa
napooOpa3zoBaHus

78

HacellieHHbIe ¥ HEHACBIIICHHBIE MTAPBI.
KauecTBeHHas 3aBUCUMOCTB IUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACKIIIEHHOT0 Mapa. 3aBUCUMOCTh
TEMIIEpaTyphbl KUIICHUS OT JaBJICHUSA B
KUJKOCTU

79

BraxxnocTs Bo3myxa. AGCoOTHAS U
OTHOCHUTEIBHAS BIaXKHOCTD

80

Pemenue 3amau

81

Teépnoe Teno. Kpucrannunueckue u
amop¢HbIe Teraa. AHU30TPOIUS CBOMCTB
KpUCTAJUIOB

82

IInaBneHue u KpucTajljindanus. YV nenbHas




TCIIJIOTA I1JIaBJICHUA. CY6J'II/IMaI_II/I$I

83

Hedopmaruu TBEpIOrO Tena. PacTsmkeHue
u cxarue. Casur. Moayns FOnra. Ipenen
yrnpyrux aedopmanmii

84

TeroBoe pacluMpeHne KUIAKOCTEN U
TBépl[BIX TCII. AHI‘apMOHI/I3M TCIIJIOBBIX
KoJIe0aHUI YacTull BEIIeCTBa

85

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

86

YPaBHeHI/Ie TEMI0BOro OajzaHca

87

Pemenue 3agau

88

[ToBepxHOocTHOE HaTsKeHUe. KanuspHbie
aBJieHUA. /laBieHune noa UCKpUBIEHHON
MMOBEPXHOCTHIO XKUAKOCTH. Dopmyna
Jlammaca

89

O06o0011eHe ¥ cucTeMaTH3alMsl 3HaHUH 1o
TeMe "ArperaTHble COCTOSIHMSI BELECTBA.
®a30BbIe IEpEX0/bl"

90

KontponbHas padota o Teme "ArperaTHbie
cocrosHus BemectBa. dazoBbie nepexoabr"”

91

DneKTpu3anus Tel U €€ MpOosIBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
3NIEKTPUYECKUX 3apsaaoB. [TpoBogHUKH,
JIADJIEKTPUKHA U TOJYITPOBOJHUKHI

92

DJIEMEHTApHBIN AJEKTPUIECKUN 3apsI.
3aKOH COXpaHEHHUs ANEKTPUIECKOTO 3apsaa

93

Bzaumopenictue 3apsoB. Toueunbie
3apsnbl. 3akoH Kymona




94

Pentenue 3amau

95

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUECKUE 3aPS/IbI

96

Hanpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.
[IpoOubiii 3apsan. JIMHUM HANPSHKEHHOCTH
3JEKTpUYeCcKOro noist. OTHOPOIHOE
3JIEKTPUYECKOE T10JIE

97

[ToTeHIMaIbHOCTh AIEKTPOCTATUYECKOTO
noJiga. Pa3HocTh NOTEHIIMATIOB U
HaIpsHKEHUE

98

ITorennumanbHas 3HEPrUs 3apsaaa B
ANeKTpocTaTnyeckoM moste. [lorennman
3JIEKTPOCTATUYECKOTO TIOJISI

99

CBs13b HaHpH)KéHHOCTI/I IIO0JIAI U pa3HOCTHU
MOTCHIUAJIOB JIA SJICKTPOCTATHICCKOI'O
I1OJIA

100

[IpuHIHAI CyNIepIIO3ULIMH ANEKTPUIECKUX
noJieu

101

Pemenue 3amau

102

[Tone Toueunoro 3apsana. Ilosre paBHOMEPHO
3apsKeHHOU cepbl

103

[Tone paBHOMEPHO 3apsHKEHHOTO 0 00BEMY
urapa. [Tose paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOU IIOCKOCTH

104

[TpOBOAHMKY B NEKTPOCTATUYECKOM II0JIE.
VYcnosue paBHOBeCHS 3apsAI0B

105

JII/IBJ'ICKTpI/IKI/I " MOJIYIIPOBOAHHKHU B
SJICKTPOCTATUYCCKOM I10JIC




Konaencarop. 21eKTpoEMKOCTb

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa

107 [TapamenpHOE cOeTMHEHNE KOHEHCATOPOB

108 IlocnenoBaTenbHOE COSAMHEHNE
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOTO0 KOHASHcaTopa

110 Pemenue 3amay

111 JBr>keHue 3apsHKEHHOM 4acTULBI B
OJIHOPOJIHOM JJIEKTPUUECKOM T10JIe

112 Pemenue 3amay

113 O00011eHNEe ¥ CHCTEMATH3alis 3HAHUH 110
TeMe "DnekTpuyeckoe mose"

114 KoHTpoinbHas pabora 1o Teme
"DnexkTpuueckoe mosie"
Cwna Toka. ITocTossHHBIN TOK. Y CIIOBUS

115 CYLIECTBOBAHMS IIOCTOSHHOIO
AIEKTPUIECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenne u 31C

117 3akon OMa 11 yJacTKa IEeTHn.
DNEKTPUUECKOe CONMPOTUBIICHUE
3aBUCHMOCTh COITPOTUBJICHHSI OJTHOPOIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIAIHA
MOTIEPEYHOTO CCUCHHS

119 Y aenbHOE COMPOTUBIICHHE BEIIECTBA.
Pemenue 3agau

120 [TocnenoBarensHOE, MapaIeIbHOE,

CMCHIAHHOC COCANMHCHUEC TPOBOJHUKOB




Pacuér pa3BeTBIIEHHBIX JJIEKTPUYECKUX

121 1
neneii. [Ipasuna Kupxroda

122 Pemenue 3amau 1

123 Pabora snexTpruyeckoro Toka. 3aKoH 1
Hxoyna —Jlenua

124 Pemenue 3amau 1
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TerioBass MOIITHOCTE, BEIZIEsIeMas Ha 1
pe3ucTope

126 Penrenne 3agau 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HMCTOYHHKA TOKA

128 3axoH OMa 17151 TOTHOM (3aMKHYTOI) 1
AIEKTPUUECKON 1IN

129 Pemenue 3amau 1

130 MoIIHOCTh UCTOYHUKA TOKA 1

131 KopoTkoe 3ambikanue 1

132 KoHnneHcarop B 11e1u MOCTOSSHHOTO TOKa 1

133 Pemenue 3agau 1

134 Pemenne 3amad mo teme "IlocTOAHHBIN 1
ANEKTPUUECKUN TOK"

135 Pemenne 3ama4d mo teme "IlocTOSHHBIN 1
AIEKTPUYECKHI TOK"

136 Pemenne 3amad no teme "IlocTosTHHBIN 1
AIEKTPUYECKHI TOK"

137 O0001eHne 1 cucTeMaTH3alysa 3HaHUH 110 1

teme "[locTosHHBIN nekTpruyecKuit Tok"




138

Kontponsnas pabora o Teme
"ITocTosIHHBIN AMeKTpUYeCKUil TOK"

139

DneKTpruecKas MPOBOJUMOCTD PA3IUYHBIX
BEUIECTB. DJIEKTPUUECKUM TOK B METaJIax.
CBepXxnpoBOAUMOCTb

140

DNEKTPUUECKUN TOK B pacTBOpPax U
pacIuaBax J1eKTpoauToB. 3akoHbl Papanes
JUIS BIIEKTPOJIN3A

141

DJIeKTpUUYECKUl TOK B razax. [1nazma

142

DIEKTPUYECKUN TOK B BAKyyMe.
BakyymHble npu6opsl

143

SHGKTpI/I“IeCKI/Iﬁ TOK B IIOJTYIPOBOJHHUKAX

144

[TomynpoBOTHUKOBEIE TPHUOOPHI

145

dusnuecKuil NpakTUKYM IO TEMe
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX M IU(POBBIX N3MEPHTEITHHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: PU3NUECKUX BEIUYHUH MIPH
MOMOIIIM KOMITBIOTEPHBIX TaTYUKOB"

146

Pu3nYeCcKuil IPAKTUKYM I10 TEME
"N3yueHne HEpaBHOMEPHOTO JIBUKEHHUS C
LEJTbI0 OMPEICIICHUSI MTHOBEHHOM
ckopoctH"

147

Pu3nUEeCKU NPAKTUKYM 110 TEME
"M3MepeHne yCKOpEHUs pu
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM




JIBYDKESHUH 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH IMYTH OT
BpEMEHU ITPH PAaBHOYCKOPEHHOM
nBMxeHun"

148

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nafgeHus" win "M3ydeHue IBrKeHHs Tea,
OpOIIEHHOTO TOPU30HTAIHHO"

149

Ou3nyecKuil MPakTUKyM IO TeMe
"N3yuenune qBUKEHUS TeNa 10 OKPYKHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" NN
"UccnenoBanue 3aBUCUMOCTH TEpHUOa
oOpaleHuss KOHHYECKOT0 MasiTHUKA OT €ro
napameTpoB"”

150

Pu3N4eCKu IPAKTUKYM I10 TEME
"M3MepeHne paBHOJEHCTBYIOIEN CHIIBI
IpHY ABMKEHUH OpyCKa IO HAaKJIOHHON
wiockocTy" win "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBHXKEHHsI OpycKa
10 HAaKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero macchl"”

151

Pu3HUEeCKU IPAKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH CHII
YIPYTOCTH, BOBHUKAIOIINX B IIPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
wiu "M3yuenune NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

152

®u3NYeCcKuil NPAKTUKYM 10 TEME




"Uzmepenune kodddumreHTa TpeHus mno
BEJIMYMHE YIIIOBOTO KOAPPUITUEHTA
3aucuMocTd Frp(N)" wim "HcciaenoBanue
JBUKEHHS OpycKa 10 HaKJIOHHOM
IUIOCKOCTH C MEPEMEHHBIM K03 PUIIieHTOM
Tpenus" win "M3ydeHne ABUKEHUS Tpy3a
Ha BaJly C TpeHUuEeM"

153

Pu3n4ecKuil IPAKTUKYM I10 TEME
"UccnenoBanue ycnoBUi paBHOBECHS
TBEPJOTO TEJIAa, UMEIOLIETO OCh BpalieHus"
iy "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" wiu "U3yuenue
YCTOMYMBOCTHU TBEPJOTO TEJa, UMEIOLIETO
TJI0IAh OTIOPHI"

154

Pu3n4ecKuil IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TENa Mo
TOPMO3HOMY ITyTH" WK "M3MepeHne cuiibl
TATH, CKOPOCTH MOJAEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuJibl TAru" win "CpaBHEeHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" nin "HccnenoBanue coxpaHeHUs!
UMITyJIbCa MPHU yIIPYroM B3auMoieicTun"
i "M3MepeHre KUHETHYECKOW YHEPTUU
TeJa o TOPMO3HOMY ITyTH"

155

Pu3N4eCcKuil TPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEeHJ0BaHO UCTIOIb30BAHUE
nrdposoit madoparopun)" win "M3ydenne
n30XopHoro npouecca" win "U3ydenue




n3zobapnoro nporecca” unu "lIposepka
ypaBHEHUS COCTOSIHUSA"

156

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHue yAeapHON TeI0EMKOCTH" WK
"UccnenoBanue mpoiiecca OCThIBaHUS
BentectBa" uiu "Mccienosanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEpaTyphbl KUIICHUS
JKuakocren"

157

Pu3n4ecKuil IPAKTUKYM I10 TEME
"N3yuyeHne 3aKkOHOMEPHOCTEH HCTIapeHHs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI TUIaBJIeHus Jpaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"N3mepeHune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomernieHuun". 3mepenue kodpdunrenta

MMOBEPXHOCTHOT'O HATSXKCHU A

158

Pu3N4eCKuil IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKA B LIENH, COAEpKaIen
KoHAeHcaTop" unu "Pacnpenenenue
Pa3HOCTH NOTEHLUAIOB (HAMPSKEHUS ) TPU
MOCJIEI0BATEIbHOM COETMHEHUU
KOHJIEHCATOPOB"

159

®u3nYecKuil NPaKTUKYM 110 TEME




"UccneqoBaHue CMENIAaHHOTO COSTUHEHUS
pe3uctopoB" unu "M3aMepenue yieapHOro
COTPOTHUBIICHHUS MPOBOJTHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JJI JJaMITbl HaKaTuBaHuA"

160

Pu3N4eCKui IPAKTUKYM I10 TEME
"Habnronenue aniekrponuza’ win
"U3mepenue 3apsiia 0JHOBAJICHTHOIO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temriepatypbl” uinu "CHATHE BOJBT-
aMIIEpHOM XapaKTEepUCTUKHU auoaa"

161

PesepBHeIit ypok. O600IICHHE U
CUCTEMAaTH3aIMsI 3HAHWH 110 TeMe
"KunemaTtuka"

162

Peseprubiil ypok. O60011eHIE U
CUCTeMaTH3aIlKs 3HAaHUH 110 TeMe
"Inaamuka"

163

Peseprubiil ypok. O600611eHIE U
cucTeMatu3anys 3Haguii mo teme "CraTtuka
TBepaoro tena"

164

Peseprubiil ypok. O60011eHIE U
CHUCTEeMaTU3als 3HaHU 10 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

165

Peseprubrit ypok. O6001eHIE U
cucreMatu3aiis 3Hauuii mo reme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON Teopun”

166

Peseprubriit ypok. O6001eHue 1
CUCTeMaTH3aIl¥sl 3HAaHUH 110 TeMe




"Tepmoaunamuka. TerioBbie MaIMHb!"

167

PesepBHbIil ypok. O0001ICHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBble nepexoabl"”

168

PesepBHsiit ypok. O600ICHHE 1
CUCTEeMaTH3alusl 3HaHHH 110 TeMe
"DnexkTpuueckoe mnoie"

169

PesepBuelit ypok. O60011eHNE U
cHUCTEeMaTH3aIlusl 3HAHUH 110 TeMe
"[TocTOAHHBIN 2JIEKTPUUYECKUI TOK"

170

PesepBubiit ypok. O60011eHuE 1
cucreMarusanuys 3Hagui mo teme "Toku B
pa3IMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne ara udpossbie
/i Tema ypoka Beero Konrpoabnbie | IlpakTHyeckue fl[3yqennﬂ 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenI
B3aumopeiicTBie MOCTOSHHBIX MATHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
I'mnoTesa Amrmepa
Bekrop marautHOM nHAYKUMU. [TpuHmn
2 CYNEPIIO3UIIMN MAarHUTHBIX MoJied. JIunun 1
MarHUTHON MHTYKIIUU
3 MarHuTHOE T0JIe IPOBOJHHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cuna Ammepa, e€ HampaBlIeHUE U MOJTYhb
5 Pewenue 3anau 1
6 [IpumeHenue 3akoHa AMIiepa. 1
DNeKTPOU3MEpPUTENbHBIE TPUOOPHI
Cuuta Jlopennia, e€ HanpaBJIeHUE U MOTYJTb.
7 JBrKeHue 3apsyKEeHHON YacTHUIbI B 1
OJTHOPOJTHOM MAarHUTHOM TIOJIE
Pemenne 3anau
9 Pa6ora cunel Jlopenia
10 Pemenue 3anau
11 MarauTHoe 1oJje B BEIECTBE. 1
®deppoMarHeTHKH, rmapa- U TuaMarHeTHKH
12 OcHoBHBIE CBOHCTBA PEepPPOMATHETHKOB. 1

[Ipumenenue peppoMarHeTHKOB




13

Penrenue 3amau no treme "MaruutHoe noJe"

14 Pemenue 3amay o teme "MarautHoe nose"

15 SIBnenue 37eKTpOMarHuTHOM HHYKIUH.
IToTok BEkTOpa MarHUTHOM UHAYKLUH

16 OJ1C uHayKIHH

17 3aKOH 3JIEKTPOMAarHUTHOM UHYKIIUU
®dapanes

18 Buxpesoe anexrpuueckoe noiie. Toku Oyko

19 OJIC MHAYKIUY B IBHXKYIIUXCS
MIPOBOJIHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 WuayktuBHOCTH. KaTyiika HHIYKTUBHOCTH
B IICIIM ITIOCTOSSHHOI'O TOKA

93 SBnenune camounaykuu. 3/C
CaMOUHIYKITUU

24 DHeprus MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

%6 O0001eHne 1 cucTeMaTH3alMa 3HAaHUH 110
Teme "DNeKTpoauHaMuKa"

97 KonTponbhas pabota no teme
"DnexTponuHamMuKa"

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. [[apMoHMUeckue KoneOaHus

29 Kunematudueckoe U TUHAMHUYECKOE

OIHCAaHHUE KOJIeOaTeIbHBIX JBMOKEHHH




DHepreTudeckoe onvMcanue. BoiBoj
JTUHAMUYECKOr0 OMMCAaHUSI TAPMOHUYECKUX

30 KOJIeOAHUH U3 X PHEPTETUYECKOTO U
KUHEMATHYECKOI'O ONMMCAHU

31 Ammmatyna u ¢aza koaebaHui
[Tepuon u wacrora xonedanwmii. [Tepuon
MaJIbIX CBOOOIHBIX KOJIeOaHMI

32 MareMarudeckoro masTHuka. [lepuon
CBOOOIHBIX KOJIeOaHUH MPY>KUHHOTO
MasiTHUKA

33 3aryxaromue kojeOanus. BeiHyX1eHHBIC
koJiebanusi. Pe3oHanc

34 ABTOKOI€0aHUA

35 Pemenue 3amay

36 VYpoxk-koHpepennus "MexaHudeckue
KoJie0aHus B My3bIKQTbHBIX HHCTPYMEHTax"

37 O0001eHne 1 cucTeMaTH3alMA 3HAaHUH 110
teMme "Mexanndeckue kojieoanus"

38 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsia KOHJIEHCATOpa C aMILTUTYI0N CHITBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHHOM
KOJIe0aTeIbHOM KOHTYpE
3aryxaroiue 3eKTPOMarHUTHbIS

41 Kosie0aHusl. BeiHyX/1eHHbIE

OJICKTPOMAardiuTHBIC KoJIcOaHHus




IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B I[ETU TICPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
NEPEMEHHOTO TOKa

44 3akon Oma 1Sl JICKTPUYECKOM 1enn
NEPEMEHHOT0 TOKa
MoIHOCTh TEPEeMEHHOT0 TOKa.

45 AMIUTUTYAHOE U JeICTBYIOIIEE 3HAUCHNE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onanc B anexTpudeckoil nemnu

47 Pewenne 3anau
WneanbHBIA TpanchopmMaTop.

48 [Tpon3BoaCTBO, Mepeava u moTpedIeHne
ANEKTPUYECKON IHEPTUI
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anekTpodHepruu. KynbTypa ncnoiap30BaHus
AIEKTPOIHEPTHH B TOBCETHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3amau

59 O00011eHNe U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIE KosieOaHus "

53 MexaHnyeckne BOIHbI. XapaKTEPUCTUKU
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3BYKa

56 Wndpa3syk u yabTpassyk. lllymosoe

3arpA3HEHUE OKPYKAIOIIEH CPEIbI




57

Penrenue 3amau

58

9J’I€KTpOMaI‘HI/ITHbIe BOJIHBI. I/I3Hy‘-I€HI/Ie
9JICKTPOMArHuTHBIX BOJIH

59

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpumeHeHue MeKTpOMarHuTHBIX BOJIH B
TEXHHKE U OBITY

61

[TpuHIMIBI paAMOCBS3U U TEJIEBUACHUS.
Pagunonokanus. DneKTpOMarHUTHOE
3arps3HEeHUE OKPY’KaIoLIel cpesibl

62

Kontponbnas padota o teme "Konebanus
Y BOJIHBI"

63

Caer. 3aKOH NPSAMOJIMHENHOTO
pacrpocTpaHeHHUs CBeTa

64

Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHA
HPSIMOJIMHENHOTO PacIIPOCTPaHEHUsI CBETA

65

Otpaxxenue csera. [liockoe 3epkaio.
Ccepuueckoe 3epkano

66

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHTEIIBHBIN I0KA3aTelb PEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroJl MOJHOIO BHYTPEHHETO
OTpa)KEHUs

67

Pemenne 3ama4d Ha MPUMCHCHUC 3aKOHOB
OTPAXKCHUSA U ITPCIIOMJIICHUA CBCTA

68

Xop mydeit B mpusme. Jlucriepeus ceera.
CrnoxHbIif cocTaB 6emoro ceera. Lpet




JInnzel. DOKyCHOE pacCTOSHUE U

o9 ONITHYECKAs CUJIA JTMH3BI

20 [TocTpoenne n300pakeHuii B IMH3aX U UX
cucTeMax. Y BEIN4YCHUE JINH3BI
Pemmenue 3aa4 Ha mocTpoeHue

71 HN300pakKeHHH, MOTYyYaeMBbIX C TTIOMOIIBIO
JIH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipenens MpUMEHUMOCTH
TEOMETPHYSCKON ONTHUKH

74 CkopocThb cBeTa M METO/IbI €€ U3MEPEHUS

75 Hucnepcus cBera

76 HNHuTtepdepennus cBera

77 KorepenTHble HCTOYHUKHU. Y CIIOBUSA
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenuie unTepdepeHun

80 Judpakmus cBeTa

81 JudpakumonHas pemérka. YcioBue
HAOJTIOICHUS TJIABHBIX MAKCHMYMOB

82 Pemenue 3anau

83 [ToriepeYHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeTOBbIE SIBJIEHUS B IPUPOJIE

86 O0001eHne 1 cucTeMaTh3alysa 3HaHUH 110

Teme "OnTuka"




87 KoHnTtposbHas padota 1o teme «OnTHKa» 1
['paHuUIBl IPUMEHUMOCTH KJIACCHYECKON

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIUHAMUKHU 1 1
MIPUHIIUIT OTHOCUTEILHOCTH

89 [Tocrynarsl cienuanbHOM TEOPUU 1
OTHOCUTEJIBHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJI.
[IpeobpazoBanus Jlopenna. YcioBue

90 npUYMHHOCTU. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe [JICHHE BPEMEHH U
COKpaIlleHUEe JUTHHBI

01 DHeprus U UMIYJIbC PEIATUBUCTCKOM 1
YaCTHIIBI

92 CBs13b MacChI C SJHEPTHEH U UMITYJTLCOM 1
PENATUBUCTCKON YaCTHUIIBL. DHEPTUS TOKOS

93 PaBHOBeCHOE TEMIOBOE U3TyUEHUE 1

94 3akoH cmenieHus Buna 1

95 I'unore3a M. [1nanka o kBaHTax. GOTOHBI 1

96 OHeprus U UMITyJIbC GOTOHA 1

97 ®otoadppext. OnbiThl A. I'. CTonerosa. 1
3akoHsb! poTo3ddexra

08 VYpaBuenue DitHmreiiHa 11t porodddexra. 1
"Kpachnas rpanuna” pororddexra

99 Hasnenue ceera. OnbiThl I1. H. JIeGeneBa 1

100 BonHOBEIE CBOMCTBA YaCTHIL 1
Bounbl ne bpoiins. [[nuHa BOaHEI 1€

101 Bpoitnst u pazmMepsl 00J1acTH TOKATU3AIUHA 1

JIBUKYIIEICS 4aCTHUIBI




102

KopmyckyisipHO-BOJHOBOM Jyann3m

103 Judpakius >1eKTPOHOB Ha KpUCTaJIaxX
Crenuduka u3mepeHuit B MUKpOMUDE.

104 CooTHollIeHHs HeOoTIpeAeIEHHOCTEN
[eiizenbepra

105 Pemenue rpaduueckux 3amaq

106 Pemenune pacuéTHbIX 3a1a4
KonTponbnas pabota o remam: "OCHOBBI

107 CTO", "KopiyckyJ1spHO-BOJIHOBOM
nyanuzm"

108 OMnBITHI IO MCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnas mozens atoma Pesepdopna

109 [Toctynatel bopa

110 Bunet ciektpoB. CriekTp ypoBHEH 3HEprUu
aToMa BOJ0Opoaa

111 CrioHTaHHOE ¥ BBIHYKJICHHOE M3ITyuYeHUE
cBeTa

112 Jlazep
Hyknonnas mozens siipa I'elizen6epra-

113 HBanenko. 3apsia 1 MaccoBOE YHCIIO SAPA.
M3oTtonel. PagnoakTHBHOCTD
3aKoH paJinoaKTUBHOTO pacmnana. CBoHCTBa

114 MOHHM3UPYIOIIETO H3TydeHus. BiusHue
PaIMOAKTUBHOCTH HA )KHBBIC OPTaHU3MEI.
Jo3umerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SlnepHbie

115 cuibl. Jledext Maccol siapa. SnepHbie

peakmuu. Snepusie peaktopsl. [IpodieMbr




YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIIEKThI Pa3BUTHUS AAEPHOU
SHEpPreTUKU

116

MeTo/ibl perucTpaliy U UCCIEI0OBAHUS
aJieMeHTapHbIX YyacTull. DyHaamMeHTalIbHbIC
B3aUMOJIECUCTBUA. bapuoHbl, ME30HBI U
nentoHsl. [Ipeacrasnenne o CtangapTHON
Mozenu. KBapk-Tiit0OHHAst MOJIENb aJIpOHOB

117

®usuka 3a npenenamu CTaHIapTHOU
Mojenu. TéMHas MaTepus U TEMHAs
sHeprus. EAMHCTBO pu3nueckoil KapTHUHbBI
MHpa

118

Oranbl pa3BUTHS aCTPOHOMUU. 3HAYECHUE
aCTPOHOMMHU

119

[TprMEeHUMOCTH 3aKOHOB (PU3UKU IS
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00beKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIICIOBaHU M

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
paznoTenecKonsl, BHEATMOC(hepHas
aCTPOHOMHS

121

Bun 3Bé3gnoro Heba. Co3Be3ausi, spkue
3BE3/1bI, TUIAHETHI, UX BUAUMOE JBIHKEHHE

122

Conueunas cucrema. Conurie. Congeunas
aKTUBHOCTBh. McTounuk sHeprun CoJiHIa 1
3BE3

123

3BE3/1bI, MX OCHOBHBIEC XapaKTEPHCTHKH.
Jnarpamma "'crieKTpanbHBIN Kace —




CBETUMOCTD"

124

3B€3I[BI TJIaBHOM IIOCJICA0BATCIBHOCTHU

125

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOXKICHUU U
sposrony CosHIa U 3BE37. OTallbl )KU3HU
3BE3N

126

Muneunsiii [1yte — nama ["anaktuka. Tumsl
rajakTuk. YEpHbIE NBIPHI B Apax raJIAKTUK

127

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bonbiioro B3pbIBa.
PenukroBoe n3inyuenue

128

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

129

Hepeménnsie mpobieMbl aCTpPOHOMHUH

130

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHne MAarHUTHOTO TOJIS
MOCTOSTHHBIX MarHUTOB" WJTH
"HccnenoBaHue CBONCTB
deppomarneTrkos" unn "Mccnenoanue
JENCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy ¢
TOKOM"

131

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"U3zmepenue cumnbl Amnepa" nin "HU3ydenne
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
nn "OnpeneneHne MarHUTHOM UHIYKIUU
Ha OCHOBE M3MepeHus CUJibl AMiiepa"

132

®u3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBaHue sBIE€HUS




3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH
"Onpenenenyre MHAYKLIUN BUXPEBOTO
MarHuTHOro moJjs"

133

DuU3nYECKU MPaAKTUKYM 10 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIIUM"
win "COopKa MOJENN 3JIEKTPOMAarHUTHOTO
reseparopa"

134

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue neproia CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO ¥ TIPYKHHHOTO
MasATHHUKOB"

135

dusnyecknii MPaKTUKYM IO TEME
"IIpeoOpa3oBaHue S3HEPTUU B IPYKUHHOM
MasiTHUKE"

136

Pu3N4eCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKA Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ min
"HccnenoBanue pabOTHl HCTOYHUKOB CBETA
B LIETIM IEPEMEHHOTO TOKa"

137

Pu3N4eCKui IPAKTUKYM I10 TEME
"N3y4yeHue napaMeTpoB 3ByKOBON BOJIHBI"

138

Du3nYeCKUil IPAKTUKYM I10 TEME
"N3mepenune noka3aTess MpeoMIICHUs
crexna" win "llonydyenne nzobpaxeHus B
CUCTEME U3 IIJIOCKOI0 3epKajia v JUH3bI"

139

Pu3nUeCKui IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (HOKYCHOTO
paccTosiHUA OT BeulecTBa (Ha mpumepe




Kuakux auH3)" uinu "M3mepenue
(OKYCHOTO paCCTOSIHHSI PACCEUBAIOIINX
uH3"

140

DuU3NYECKUN TPAKTUKYM I10 TEME
"Habnronenue aqudpakuun, vHTephEepeHIInn
Y MoJjisipu3anuu cpera'

141

DuU3nYeCKU MPaAKTUKYM 10 TEME
"OnpeneneHye UMITyJIbCca U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsKEHHBIX YaCTHIl B MATHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM IO TEMe
"U3mepenue noctosiHHo# 1lnanka Ha
ocHOBe uccienoBanus Gorodddexra” uiam
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKa
yepe3 CBETOAMO/] OT HaIpsKEeHUs"

143

Pu3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue crieKkTpa pa3pexeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHoM Pun6epra"

144

Pu3NYeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
UCIIOJIb30BAaHUEM JI03UMETpa" HIIN
"N3y4yeHue moriaomneHus 0eTa-4acTuly
amomMuHuem"

145

Pu3N4eCKuil TPAKTUKYM I10 TEME
"HaOaromeuus 38€34H0T0 HEDA
HEBOOPYXEHHBIM I'JIa30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPHIIOKEHUN IS




OTIpEICTICHUS TTOJI0KEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOTYIIAPHs U IPKUE
3BE31b6l" win "HalOmroneHus B TEIECKONI
JlyHBI, TUTAHET, TYMAHHOCTEH ¥ 3BE3AHBIX
CKOILIeHUI"

146

O06001IeHNEe U CHCTeMaTH3alns 3HAaHUH.
Ponb gusuku u actpoHOMUU B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COITMAIbHOM M ATHYECKOH chepax
JIeITCIIbHOCTH YEJIOBEKa

147

OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUI.
Poutb ¥ MeCTO (PH3UKU ¥ ACTPOHOMHH B
COBPEMEHHOM HayYHOH KapTHHE MUPA

148

0O0001IeHne U cUCTEMAaTH3AIUS 3HAHUI.
Ponp pusndeckoit Teopun B popMUPOBAHUU
MPEJICTaBICHUI 0 PU3NYECKON KapTHHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MUpa B
o011eM psiTy COBPEMEHHBIX €CTeCTBEHHO-
HAYYHBIX MPEACTABICHUI O MPUPOIE

149

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teme "Kunemaruka"

150

O0001EeHre U cucTeMaTh3alus 3HaHUH 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTH3alys 3HaHUH 110
teme "Jlunamuka"

152

O0001eHne 1 cucTeMaTH3alysa 3HaHUH 110
teme "Cratuka TBEpAOro Tena"




153 0O0001eHME U cucTeEMAaTH3alMs 3HAHUM 110

TeMe "3aKOHbI COXpaHEHUs B MEXaHUKe"

O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110
154 TeMe "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM
Teopun"

O00011IeHNE ¥ cHUCTEMATU3alMA 3HAHU 110
155 teme "Tepmoaunamuka. TerioBbie
MAaIuHe!"

O00011eHNE ¥ CHCTEMATH3alMs 3HAHUH 10
156 TeMe "ArperaTHble COCTOSIHMSI BELIECTBA.
®dazoBkle nepexo b

157 O0o01IeHre ¥ cucTeMaTH3aIus 3HAHUH 110
teMe "Dnekrpuyeckoe nose"

158 O06001IeHre ¥ CUCTeMaTH3aIHsI 3HAHUH 110
teme "I1ocTOSHHBIN neKTpuYecKuil TOK"

159 O0001eHne 1 cucTeMaTH3aIsa 3HaHUH 110
Tteme "Toku B pa3inyHbIX cpenax”

160 O0001eHre U cucTeMaTh3alus 3HaHUH 110
TeMme "MaruutHoe mnosie"

PeseprubIit ypok. O60011eHIE U
161 cUCTeMAaTHU3aIHA 3HAHUH 110 TEME
"DneKkTpoMarHuTHas UHIYKIUS"

PesepBHslit ypok. O6001ICHHE U
162 CHUCTEMATU3AlMs] 3HAHUH 110 TEME
"Mexanndeckue koneoanus"

PesepBHrlit ypok. O6001ICHHE U
163 CUCTEMATH3allMs 3HAHUH 110 TEME

"DreKTpoMarHuTHeIE Kojebanus"




164

PesepBHbIil ypok. O0001ICHHE 1
cUCTeMaTu3alus 3HaHUH 10 TeMe
"MexaHn4YeCKHE U ATIEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucTeMaru3aiis 3Haguii mo reme "Onruka"

166

PesepBHeiit ypok. O600IICHHE U
cucreMaru3aiis 3Haguii mo reme "OCHOBBI

CTO"

167

Peseprublit ypok. O60011eHuE U
CHCTEMaTH3alHs 3HAaHUH 110 TEMe
"KopnyckynsipHO-BOIHOBOM yanu3m"

168

Peseprublit ypok. O60011eHuE U
cucTeMaTu3aiis 3HaHui 1mo reme "dusmka
aToma"

169

PesepBHslit ypok. O600111eHNE U
cucTeMaru3anysa 3HaHui o teMe "dusnka
ATOMHOTO S/Ipa M DJIEMEHTApHBIX YacTHIl"

170

PesepBHslit ypok. O60011IeHNE U
CHCTEMaTH3alus 3HAaHUH TI0 TeMe
"JneMeHTH! acTpopu3uKu"

OBUIEE KOJIMYECTBO YACOB I1IO
I[TPOTPAMME

170

16
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