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K OCHOBHO# 00pazoBaTeIbHOMN TporpaMme
cpemHero oomiero oopa3oBaHus

MBOY JlykosnoBckas CII Nel

PABOYAS TPOI'PAMMA
yueOHOro npeamera «®@usuka. YriayoJaéHHbIA YPOBEHD)
st ooydarommxcst 10 — 11 xmaccos

INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe Ha YpPOBHE CpelHero oOmmero oo6pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJOXKEHUU M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBatesbHON porpaMMsl, ripeactaBiieHHbIX B PI'OC COO, a Takxe
c yuérom (denepanpHOM paboueit mporpammbel BocnuTaHus W KoHuenumu
npenoaBanms yaeoHoro npeameta «du3uka» B 00pa3oBaTeIbHBIX OpPraHu3aIusIX
Poccuiickoit deneparuu, peanu3yronimx OCHOBHbIE 00pa30BaTEIbHbIC TPOTPAMMBI.

[Iporpamma no pusuke ornpeaenser 00s13aTeaIbHOE MPEIMETHOE COEpKaHue,

YCTaHaBIMBAET PEKOMEHyEeMYIO TIOCIEA0BATEIHbHOCTh U3YUCHUS TEM U Pa3JIEIOB

y49eOHOTO TIpeIMeTa C yIéTOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH,
JIOTUKA y4eOHOTO TPOIecca, BO3PACTHBIX OCOOEHHOCTEW  OOYyYarOUIUXCS.

[Iporpamma 1o ¢u3uke HAaET TPEACTABICHHUE O LETAX, COJACPKAHHMH, OOIICH
CTpaTernu OOY4YEeHHs, BOCIMTAHUS U PA3BUTHS OOYYAIOIIUXCS CPEICTBaMU
yueOHoro npeameta «Przuka» Ha yriayoJIEHHOM YPOBHE.

N3ydenne kypca ¢Gu3MKH yriiyOJIEHHOTO YpOBHSI TO3BOJISET peaiu30BaTh
3aaui MPOECCHOHATBHON OPUEHTAIINH, HAMPABICHO HA CO3JaHUE YCIOBHH IS
MPOSIBJICHHUSI CBOUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JaronMmMcsi, KOTOpble HEOOXOAUMBI JUIsl TPOAOJKEHUS O00pa3oBaHUS B
OopraHu3anusx mnpo(ecCHOHATLHOTO O00pa30BaHUA II0 Pa3IUYHBIM  (PU3HUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATBLHOCTSIM.

B mporpamme o ¢uzuke onpeaesitoTes INTAHUPYEMbIC PE3YIIBTaThl OCBOCHHUS
Kypca ¢U3NKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMS: JIMYHOCTHBIC,
MeTanpeJMEeTHbIe, TpeaAMeTHble (Ha  yriyoméHHoMm  ypoBHe).  Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METANpeAMETHBIM M TPEAMETHBIM pe3yJIbTaTaM OOYyJaronuxcsl, OCBOWBIINX
nporpaMmmy 1o (Gpu3HKe Ha YPOBHE CpeTHET0 00Iero 00pa3oBaHus Ha yriyoJIEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-IEATEILHOCTHBIN TTOIXOI.

[IporpamMma 1o (pu3HKe BKITIOYAET:

MJIaHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (pr3uku Ha yriayOaEHHOM YPOBHE,
B TOM YHCJIe IPEIMETHBIC PE3YyIbTATHI TI0 TOJaM 00yUYCHUS;



coziepkanue yueoHoro npeamera «Pu3uka» mo rojgam o0ydeHHUs.

[Iporpamma no ¢u3uMKe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
UCIOJIb30BaHa YUYUTENAMU (PU3UKH JIJISI COCTABJICHHS CBOMX PAO0UYHX IPOTPaMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTENIECH U
MPEAOCTABISAECT BO3MOKHOCTH IS peali3aldyd  Pa3JIMYHBIX METOANYECKHUX
MOJXO/I0OB K TMpernojiaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NP YCIOBUHU
COXpaHeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®du3uka Kak Hayka O HauOoyiee OOIIMX 3aKOHaX MPUPOJBI, BBICTyMHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHMUM 00 okpysxaroriem Mupe. [IKombHbIN Kypc GU3UKHA — CUCTEMOOOPA3YyIOMIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUECKUE 3aKOHBI
JexKaT B OCHOBE IMPOIECCOB W SBJICHUHN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueit u actpoHomueid. Mcmosib30BaHME U aKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONPENeNUIo XapakTep U OypHOE pa3BHUTHE
Pa3HOOOpPa3HBIX TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIYYEHHUs] HOBBIX MAaTEepUajoB C 3aJaHHbBIMU cBoWcTBamH. M3ydenuwe ¢usuku
BHOCUT OCHOBHOM BKJIaJl B ()OPMHPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa
oOy4aronierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSITh HAYYHBIN METO] MO3HAHUS
MIPU BBIMOJIHEHUU UM YYEOHBIX UCCIICTOBAHUM.

B ocHOBY Kypca ¢hH3uKH Ha YPOBHE CPEIHETO OOIEro 00pa3oBaHUs MOJIOKEH
psI uae, KOTOpPbIe MOXKHO pacCMaTpyBaTh KaK MPUHIIUIBI €r0 MOCTPOSHUSI.

Hoesa wuenocmuocmu. B COOTBETCTBUM C HEU KypC SBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuajl U3 BCEX pa3leloB (PM3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B CcOOTBETCTBUM C HEWl Marepuan Kypca (PU3MKH
o0beUHEH BOKpPYr (Qusnueckux Teopuil. Benymmm B Kypce sBISIETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHH, BEIIECTBE U
TOJIE.

Hoea cymanumapuzayuu. EE peanuszanys MpeanonaraeT HCIOJIb30BAHHUE
I'YMaHUTAPHOTO TNOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
(buU3HUKY ¢ pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU TTPOOIeMaMHu.

Hoea npuknaonon nanpasnennocmu. Kypc ¢puzuku yriry0iaE€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpm 3TOM paccmarpuBaroTrcs Ha
YpOBHE OOHIMX MpPEACTaBICHUI U COBPEMEHHBbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3konocuszayuu peanusyercss TOCPEACTBOM BBEACHUS DJIEMEHTOB
CONEpKaHUsl, TOCBAIIEHHBIX JKOJIOTMYECKUM TpoOiieMaM COBPEMEHHOCTH,



KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHWKH M TEXHOJOTHH, a TAKXKe OOCYKICHHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHnue cosiep>kaHus MPOTpaMMBbI 10 (HU3HKE JTOHKHO OBITH TTOCTPOCHO Ha
MPUHITUIIAX CHCTEMHO-IEATESILHOCTHOTO moaxoaa. s Gusuku peanusarus dTux
MPUHIIMIIOB 0a3UpyeTcsl Ha UCMOJIb30BAHUHM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIoIero ¢akropa ydeOHOro mpoiecca. s yriyOiéHHOro
YPOBHSI — 3TO CHCTEMa CAaMOCTOSITEIBHOTO YYEHHUYECKOTO OSKCIEPUMEHTA,
BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHYECKHE OMNBITHI TPHU HU3YYCHUH HOBOTO
MaTtepuaia, JabopaTopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanu3aiuu Gu3nuecKoro npakTukyma. B nepBom cirydae npakTuKym
npoBoauTcs ymbo B koHIle 10 m 11 kmaccoB, nmubO mociie MEPBOTO M BTOPOTO
MOJYTOANN B KaXKJIOM U3 3THX KjaccoB. BTopoil cnmoco0d — 3To uHTerpanus padoT
MPaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX padOT, KOTOPHIE MPOBOAATCS B IPOIIECCE
u3yueHusi pazzaena (temsl). I[Ipu s3ToM moa paboTamu NpakTUKymMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOPOE TMPOBOJUTCS MO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIaroBON MHCTPYKIIHH.

B mporpamme mo ¢usmke cuCTEMa YYCHHYECKOTO OKCICPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTHKyMa MPEACTABICHA CAWHBIM mepedHeM. Brioop
TEMaTUKHU IS 3THX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEILHOTO MPOIlecca UCXO0II U3 OCOOEHHOCTEHN MOYypOYHOTO
IUIAHUPOBAHUSI W OCHallleHus kaOuHera ¢usuku. [Ipu sToM oOecneunBaercs
OBJIaJICHNE OOYyYAIOIUMHCS YMEHUSMHU TPOBOAWTH TIPSAMBIE W KOCBCHHBIC
WU3MEpPCHHUS, UCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHUE yIeIs€TCs PEIICHUIO PACUETHBIX U KQUECTBEHHBIX 3aj1a4.
[Tpu >TOM 71 pacYETHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33J1a4Ml C SBHO 3aJaHHON
W HESIBHO 33JIaHHOHN (DU3NYIECKON MOCIBIO, TTO3BOJISIONINE PUMEHSITh U3yUEHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjerna Kypca, TaKk U HHTCTPUPYS
MIPUMEHEHUE 3HAHUN W3 Pa3HBIX pa3aesioB. J[s KaueCTBEHHBIX 33129 TPHUOPUTETOM
SBJITFOTCSL 3aJlaHusg Ha OOBICHEHHE/TpEe/CKa3aHue TMPOTeKaHUsl (HU3UIECKUX
SBJICHUW U TIPOILIECCOB B OKPY’KAIOIIECH KU3HH, TpeOyrolue BbIOOpa Ppu3HUecKoit
MOJICIH JUTSl CUTYaIliy MTPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBetctBuu ¢ TpedoBanusimu ®I'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecrieueHnto yueOHOro mporiecca Kype Gu3nku yriayOaéHHOTO YpOBHS HA yPOBHE
CpeqHero oomero oOpa3oBaHUs JAOKEH M3y4yaThCsl B YCIOBHUSIX MPEIMETHOTO
kabuHera. B kabuwHere u3MKKM T0DKHO OBITH HEOOXOAMMOE JabopaTopHOE
000pyZ0BaHUE JIJIsl BBIMOJIHEHUS YKa3aHHBIX B IPOrpaMMe o (PU3UKe YIeHUYECKUX
OTBITOB, TAOOPATOPHBIX PabOT U PabOT MPAKTHKyMa, a TaAKKE JI€MOHCTPAI[MOHHOE
000OpyI0BaHUE.



JlemoHCTpanmonHoe oOopyaoBanue (GopMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHHUMAJIBHOM JOCTATOYHOCTH M OOECIEeYMBAET IOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMme 1o (U3UKE KIIOYEBBIX JEMOHCTpALUi Jis
UCCJIEIOBAHMUSI  M3y4Yae€MbIX  SIBICHUW M  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHUM.

JlabopaTopHoe 000pyIOBaHHWE I YYEHHYECKHX TMPAKTHYCCKUX padboT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCECIICUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydarmommxcs. TeMaThdecKue KOMILIEKThI
7a00paTOPHOTO O0OPYNOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUI.

OCHOBHBIMH TEISIMU U3y4deHUs: (pu3uku B oOIeM 0Opa30BaHUU SIBIISIOTCS:

dbopMHupoBaHWEe WHTEpECa W CTPEMJICHUS OOYYAIOMIMXCS K HAydHOMY
W3YYCHUIO TPHUPOMABI, pa3BUTHE WX HHTCIUICKTYAIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHEpOBaHE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3yYCHUS OCHOB
CTpOEHUS MaTepuu U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrUe YMEHUN OOBSCHSTH SBICHUS C UCIIOJIb30BaHUEM (PHU3UUCCKHIX
3HAHWM U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHupOBaHUE TPEACTABICHUA O pONHM (DU3UKH I Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE Mpe/ICTaBICHUI 0 BO3MOYKHBIX chepax Oymymiei
poecCHOHANILHON  JESTEIBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JTanbHENeMy 00y4eHUI0 B 9TOM HalPABJICHHH.

JlocTiwkeHrne ATUX Telield 00ecTieunBacTCs PeIICHUEeM CIASAYIOINUX 3a1ad B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

npuOOpEeTeHHEe CUCTEMbI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHWKy,  MOJEKYSIpHYIO  (PU3UKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHE YMEHHH TPUMEHATh TCOPETUUCCKUE 3HAHUS I O0BSICHCHHUS
bU3MYeCKUX SIBJICHUN B MPUPOJE W IS TPUHATHS MPAKTHUYCCKUX PEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CITIOCOOOB PEIICHUS PA3TUYHBIX 33/1a4 C IBHO 33IaHHON (PU3HUECKON
MOJICNIbIO, 3a/iad, TMOJPAa3yMEBAIOIIUX CAMOCTOSITEILHOE CO37aHue (U3MUECKOU
MOJIeNIM, AJEKBaTHOW YCJIOBHMSIM 3a/laud, B TOM 4YHCJE 3aJady WHKEHEPHOIO
Xapakrepa;



NOHMMAaHWE (UBNYECKUX OCHOB W TPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPELy;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajW3a M UHTEepIpeTanud WHGOpPMAIUH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3J]aHUE YCJOBUHM MJisi Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOU JIEATETLHOCTH;

pa3BuTHE MHTEpeca K chepaM nmpodhecCHOHATBLHON ACATEIHHOCTH, CBI3AHHON
¢ pU3UKOH.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yriyOn€HHBIA YpPOBEHB
u3ydyeHus yuyeOHoro mnpeamera «®usnMkay Ha YpOBHE CpEAHEro OOIIEro
oOpa3zoBaHus BbIOMpaeTcs OOYyYarOUMMUCH, IUIAaHUPYIOIIMMH TPOJOHKEHHE
o0pa30oBaHus M0 CHENUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPHIIS.

Ha uzyuenue gusuku (yriayOs€HHBIA YPOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoutcst 340 yacoB: B 10 kimacce — 170 yacos (5 yacoB B HEACIIO),
B 11 xiacce — 170 gacoB (5 yacoB B HEJ/IEIIO).

[Ipepyaraempiii B mporpaMMme Mo (U3HKE IMepeyeHb JabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JENaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIMBUIYAJTIBHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Pasznen 1. HayuHblii MeTO/1 MO3HAHUSA PUPO/BI.

®usznka — pyHaaMeHTanbHas Hayka o npupoje. HaydHblil MeTo1 no3HaHus U
METO/IbI UCCIEIOBAHUS (PU3NUCCKUX SBIICHUI.

DKCIepuMEHT U Teopus B Tpoliecce Mo3HaHus npupoasl. Habmogenue u
IKCIIEPUMEHT B (DU3HKE.

CniocoObl  m3MepeHus (U3UYECKUX BEIUYMH (AHAJIOTOBbIE W IM(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocTn  W3MepeHud  (pu3mueckux  BenuuuH  (abconroTHas |
OTHOCHUTEJIbHASA).

MonenupoBanue GU3NUECKHUX SBICHUN U MIPOIIECCOB (MaTepraibHAs TOUKA,
a0COJIIOTHO TBEPOE TEIO0, IeaNIbHAS )KUJIKOCTb, UJI€aTTbHBIN Ia3, TOUCYHBIH 3apsi).
['unote3a. Pu3nUeCcKUii 3aKOH, TPAHULIBI €0 TPUMEHUMOCTU. DU3nuecKas Teopusl.

Ponbs u mecto ¢u3uku B OpMHUPOBAHMU COBPEMEHHOM HAYYHOU KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIFOACH.

Yuenuueckuit 3kcnepumenm, nadopamopnusie padbomaoi, NPAKMUKYM.

N3MepeHune cuibl TOKa U HAMIPSYKEHUSI B LIEMU NOCTOSTHHOTO TOKA MPU MOMOILN
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1M poBoii adoparopueit o ¢usuke. [Ipumepsl n3MepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBukeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKECHHS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 337241 MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUYKH, €ro MPOEKIMH Ha OCH CHUCTEMBbI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpocTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOpPOCThb) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, MX MPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOe majeHue. YCKOpeHue CcBOOOMHOTO majcHusd. J[BukeHue Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCUMOCTb KOOpPJMHAT, CKOPOCTH M
YCKOPEHHS] MaTepUAJIbHON TOYKH OT BPEMEHU U UX TpauKu.



KpuBonunennoe  nBuxeHue. JIBWOKEHHE  MAaTEpPUAIBHOM  TOYKH IO
OKPYXHOCTH. YTJIOBas M JMHEWHas ckopocTh. [lepumoa u wactora oOpaleHus.
[lenTpocTpeMuTenbHoe (HOpMaIbHOE), KacaTeabHOE (TaHT€HIMAIBHOE) U MOJIHOE
YCKOpPEHHUE MaTepUaANIbHON TOUKH.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCH: CHUAOMETD,
JBWKCHUE CHAPAIOB, LIEMTHBIC, IECTEPEHYATHIE U PEMEHHBIE MIEPEIaul, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mogenbs cUCTEMBI OTCUYETA, WILTIOCTPAUsl KHMHEMATUYECKUX XapaKTEPUCTUK
JIBUYKCHUS.

CnocoObl UcclieI0BaHUs ABUKCHH.

Nnmroctpanus npeneabHoro nepexoaa u i3MEpEeHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3yX€ U B pa3pesKeHHOM IIPOCTPAHCTRE.

HaGnronenue aBuxeHusi Tena, OPOIIEHHOTO IOJ| YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hanpasnenue ckopocTH npu ABUKEHHUH 110 OKPY>KHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTe, TPaeKTOPUN, CKOPOCTEN ABUKEHHS OJTHOTO U TOTO K€ Tea
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuit 3xkcnepumenm, nadopamopnusie pabomaoi, RPAKMUKYM.

N3ydeHne HEPaBHOMEPHOTO ABMIXKEHHUS C LIEJbIO ONpEISICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus Mpu MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHMKEHUU
10 HAKJIOHHOM TIOCKOCTH.

Uccnenoanne 3aBUCHUMOCTH IyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHUS CBOOOIHOTO MaJIeHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuenune nBrkeHus Teiaa, OpoIeHHOro TOPU30HTaILHO. [IpoBepka runoTess
O TpsMOM MPONOPIMOHAIBHON 3aBUCUMOCTH MEXKIY JaJbHOCTHIO TMOJNETA U
HA4aJbHOU CKOPOCTHIO TEJA.

N3ydenue nBMXKEHUS Tejla MO OKPY)XKHOCTH C TOCTOSIHHOM IO MO0
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIepHOJIa 0OpaIeHus KOHUYECKOTO MasgTHUKA OT
€ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3ak0oH Hprotona. MuepumaneHbie cuctemsl orcyéra. IlpumHnmn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OoTcuéra (OmpeneseHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoii 3akon HbproToHa 17151 MaTepraibHOM TOUKH.

Tpertuit 3akoH HproTOHA /U151 MaTEpUANTBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHHUS. OKBHUBAJICHTHOCTh T'PABUTALMOHHOW H
WHEPTHOM MAaCCBI.

Cuna TspKecT. 3aBUCUMOCTh YCKOPEHHS CBOOOIHOTO TTaJCHUS OT BHICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI M OT reorpapuyeckoil MUpoThl. [[BUKeHnE HEOECHBIX Tl
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Ttema, mBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Ciiia TpeHUS CKOJIBKEHHUS U CUJIA TPEHUS IOKOSL.
Koadpounuent tpenns. Cuna conpoTUBIEHUS NPU IBUKEHUH TeJa B )KUIKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOT'O IBUKEHUS.

Jasnenue. [' magpocratnueckoe gapienue. Cuiia Apxumena.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

Ha6nronenue nBuXKeHUS Tl B UHEPIIMATIBHBIX U HEMHEPIIMAIBHBIX CHCTEMaX
OTCY€Ta.

[IprHIMI OTHOCUTENBHOCTH.

Kauenne nByx HMIMHIPOB WM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAILHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOIECUCTBYIOIIEH TPUIIOKEHHBIX K TETY CHII C IPOU3BEICHUEM
Macchl T€JIa Ha €r0 YCKOPEHHUE B MHEPLUUAIIBHON CHCTEME OTCUETA.

PaBeHCTBO cHI, BOBHUKAIOIINX B PE3YIBTATE B3aUMOJACHCTBUS TEN.

HN3mepenune macc o B3anMO/ICMCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM MOABEME U NTAJICHNH.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TIOKOS, KAUEHHS M CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepennie paBHOACHCTBYIOIIEH CHIT ITPU ABUKEHUHN OpyCKa 10 HAKIIOHHOMN
IIJIOCKOCTH.

[IpoBepka rUMoTe3bl O HE3ABUCMMOCTH BPEMEHHU JBUKEHHUs Opycka 1o
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHKAIONIUX B MPYKUHE H
PE3MHOBOM 00pasiie, OT UX AehOopMaIiHu.

W3y4eHne IBMKCHHSI CHCTEMBI T, CBSI3aHHBIX HUTHIO, IEPEKHUHYTOM Yepe3
JIErKuii OJIOK.

N3mepenne KodpQHIIMEHTA TPEHHS 110 BEJIWYMHE YIIIOBOro Koddduimenta
3aBucuMoct Frp(N).

WccnenoBanue nprxkeHus Opycka Mo HAKJIOHHOM TUNIOCKOCTH € IEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydenue nBuxeHns rpysa Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtynmarenbHoe W BpallaTelbHOE JBHXKCHUE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpameHus. [lmedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcnoBus paBHOBECUS TBEPAOTO TEIA.

YcroitunBoe, HEyCTOMYMBOE, 0€3pa3InIHOE PAaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHILUTEHH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpauuu.

YcnoBus paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit 3xkcnepumenm, nadopamopnuvie pabomaoi, RPAKMUKYM.

UccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TEJd, HWMEIOLIETO OCh
BpaLCHUS.

KoHcTpyrnpoBaHne KpOHIITEMHOB U PACYET CUI YIIPYTOCTH.

N3ydenune ycToNYMBOCTH TBEPIOIO TEJIA, UMEIOLIETO IUIOLIAb ONOPBI.

Tema 4. 3akonwl coxpanenus ¢ mexanuke.

Nmnynbee MaTepuanbHON TOUYKH, CUCTEMBI MaTEpUAIIBHBIX TOUEK. L{eHTp mace
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynibe critbl 1 NI3MEHEHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT uMnyJibca MaTepuanibHOM TOUKH. [IpencraBiieHne 0 COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunbl Ha ManoM M Ha KOHEYHOM mepemelneHuu. ['paduyeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CUIIBL.

Kunernyeckasi sHeprusi mMaTepuanibHONM TOUYKH. Teopema 00 M3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHOW TOUYKH.



[ToreHunanbHple W HENOTCHIMAJbHbIE CUJbl. [loTeHIManebHas >Heprus.
[ToTenmmanbHas sHeprust ynpyro nedopmupoBaHHOW npyxuHbl. [loTeHnanbHas
SHEPrus TeJla B OJJHOPOJIHOM I'PaBUTAIMOHHOM ToJie. [loTeHnansHas sHeprus Tena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpU W BHe Imapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThsl KOCMUYECKASI CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUAJIBHBIX CUJI C UBMEHEHUEM MEXAHUYECKON SHEPIUr
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

Ypyrue v Heynpyrue CTOJIKHOBEHUSL.

VYpaBHeHue bepHymm [ UACaNbHOM >KUAKOCTH KaK CJIEACTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuueckne yCTpOMCTBA U TEXHOJOIMYECKUE MPOLIECCHI: ABUKECHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpauuu.

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE NBUXKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

W3meHenue sHepruu Teja Mpu COBEPIICHUN PabOTHI.

B3auMHble npeBpanieHusi KUHETUYECKOM M MOTEHLMAIBbHOW SHEPTUN IpU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTruy IpHu CBOOOTHOM MaJIEHUH.

Yuenuueckuii s3xcnepumenm, 1abopamopnvie pabomol, nPAKMUKYM.

N3mepenue nmimyiibca Teaa o TOpMO3HOMY Iy TH.

N3mepenue cuibl TIru, CKOPOCTH MOJIETN SJIEKTPOMOOUJISL U MOIIIHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCA TTPUA YIIPYTOM B3aUMOICHCTBHM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHHS MTOTEHIIUATBHON YHEPTUU MPYKUHBI C pabOTOM CHITBI
TPEHUS.

Omnpenenenre pabOTHI CWJIBI TPEHHUS TPH JBWKCHUHM Tella MO HAKJIOHHOM
MIJIOCKOCTH.

Paznen 3. MoJgiekyasipuasi Gusuka 4 TepMOAMHAMUKA.

Tema 1. Ocnoebl MONEKYIAPHO-KUHEMUUECKOU meopuul.

OcCHOBHbBIE TOJOXKEHUST MOJEKysipHO-KuHeTndecko teopun (MKT), wux
ombITHOE 0OocHOBanHMe. [luddysus. bpoyHoBckoe aBuxeHue. XapakTep IBUKESHUS
Y B3aUMOJCUCTBHUSA 4YAaCTUL] BelecTtBa. Moaenu CTPOEHHS Tra30B, KUIKOCTEU U
TBEPBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TenoBoe paBHOBecuwe. Temmeparypa u crmocoObl e€ m3mepenws. Illkana
temneparyp Llenbcus.

Mogens uaealbHOroO ra3a B MOJIEKYJSIPHO-KMHETHYECKOM TEOPHUH: YACTHIIBI
rasza JIBHXKYTCsl XaOTHUECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Kianelipona. Ao6comoTHas
TeMriepatypa (mkaia temneparyp KenbBuna). 3akon [dansTona. M3ompouecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IMPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIy JIaBJIEHHEM U  CPEIHEH KUHETHYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBHMXKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUU UACAIBHOTO rasa).

CBs13b a0CONIOTHOM TeMIEPaTypbl TEPMOJIUHAMHYECKON CUCTEMBI CO CpETHEN
KMHETUYECKOW dHEPTUE MTOCTYNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE TIIPOLECCHL: TEPMOMETP,
0apoMeTp, MoTy4eHHEe HAaHOMATEPUAJIOB.

Jlemoncmpauuu.

Mopenu 1BUKEHUS 4aCTUL] BELIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO JIBUKEHHUS.

Hubdy3ust :KUIKOCTEH.

Mopens onbiTa [lTepHa.

[IpuTskeHnE MOJIEKYII.

Mogenu KpuCTaIUIMYECKUX PEMIETOK.

Habntoienue u ncciaenoBaHue n30MpoLeccoB.

Yuenuueckuit 3kcnepumenm, nabopamopruie padomot, npaKmuKym.

HccenenoBanue 1mporecca yYCTAaHOBIECHHsS TEIUIOBOIO  PAaBHOBECHUS  IIPU
TEMI000MEHE MEXIY TOpsSUYEil U XOJIOAHOU BOJOM.

N3ydyenre H30TepMUYECKOro Tporecca (PEKOMEHJOBAHO HCIOJIb30BaHUE
1 poBoit 1aboparopun).

N3yueHnne n30xopHOro mpouecca.

N3yuenune n3zobapHOTO Mpoiiecca.

IIpoBepka ypaBHEHUS COCTOSIHHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunbl.

Tepmonnnamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON cUCTeMbl. BHelHne u BHyTpeHHUE napaMeTpsl. [Tapamerpsl

TEPMOJMHAMHYECKON CUCTEMBI KaK CPEHUE 3HAUEHUS BEJIMUNH, ONTMCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOM3BOJIbHAS — PENAKCALIMS
TEPMOAMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopenp HI€anpHOTO ra3a B TEPMOJMHAMHUKE — CHCTEMA YPaBHEHHM:
ypaBHeHue MenneneeBa—KiamnelipoHa u BbIpakeHHE JJIsi BHYTPEHHEH SHEpPrUu.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHUEHTpPAIMs YacTHUll, BHICOKHE
TeMIiepaTypbl. BeipaxkeHue /st BHyTpEHHENH SHEPTUU OAHOATOMHOTO UACAIBHOIO
rasa.

KBazucrarnueckre 1 HECTaTHUYECKHUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKe. Berancnenue padoTsl o rpaduxy
npouecca Ha pV-auarpamme.

Teronepenaya  kak  crnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEpPMOJMHAMHYECKOM  cHUcTeMbl 0e3  coBepuieHus paborel.  KonBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. TemmoéMkocTs Tena. YaenpHas W MOJSpHas
TEIUTOEMKOCTH BEHIECTBA. YpaBHeHMEe Maliepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacu€r kommuecTtBa TemIoThl mnpu Temonepenaye. I[lonarue o0
aauabaTHOM IIpoIriecce.

[TepBblii 3aKkOH TepMOAMHAMUKU. BHYTpeHHsIs1 sHEpTHs. KOIM4ecTBO TEMIOThI
u paboTa Kak Mepbl W3MEHEHUsI BHYTPEHHEH O3HEPruuM TEepMOJIMHAMHUYECKOU
CUCTEMBI.

BTopoii 3aKOH TEpPMOAVMHAMUKY JIJI1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopo¥i 3aK0H TEpMOAMHAMUKY JIJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTY OT 00Jiee X0JIOAHOTO Teja K 0osiee HarpeToMy 0€3 KOMIEHCAUU
(Knaysuyc). HeoOpaTuMoCTh IPUPOJIHBIX MPOIECCOB.

[TpuHnMIb! nercTBUs TemoBbix MamyH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJOTUYECKUE ACIIEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUTaTeieu. TeroBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHUUecKre YCTPOICTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOPATOPHBIA JBUTATENN, TapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTWIM3AIUsl «TEIUIOBBIX» OTXOJIOB C
MCII0JIb30BAaHUEM TEIJIOBOTO HACOCa, YTUIM3alKsd OMOOPraHUYECKOTO TOTUIUBA IS
BBIPAOOTKU «TETUIOBOM» U DJIEKTPOIHEPTHUH.

Jemoncmpauuu.

N3menenune TemMnepatypsl py ainadbaTiyecKoM pacTiupeHHH.

Bo3znymiHoe oruuso.

CpaBHeHHE yJIeTbHBIX TEMIOEMKOCTEN BEIIECTB.

CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUU.

HccnenoBanue agnadbaTHOTo Mpoecca.



KommbrorepHbie MOI€H TETIOBBIX JBUTATEIIEH.

Yuenuueckuit 3kcnepumenm, nabopamopnusie pabomaoi, RPAKMUKYM.

N3mepenne yaenpHON TEIIIOEMKOCTH.

Hccenenosanue npouecca OCTbIBaHUS BEIIECTBA.

NccnenoBanue annabaTHOTO Tpolecca.

N3ydeHne B3aMMOCBA3U SHEPIHUM MEXKMOJIEKYISIPHOTO B3aUMOICHCTBUS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Azpezammuvle cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[Tapoo6pa3zoBanue u koHAeHcalus. Mcnapenue v kuneHue. Y ienbHasi TerioTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachblllleHHble Tapbl. KauecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH U IABJIEHUS HACBIIEHHOTO Mapa OT TEMIEPATypbl, UX HE3ABUCUMOCTb OT
00BbEMa HACBILLIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPAaTypbl KUIIEHUS OT JIaBJICHUS B
XKUIKOCTH.

BnaxxHocTh Bo3myxa. AGCONIIOTHAS U OTHOCUTEIbHAS BIAKHOCTD.

Tsépnoe teno. Kpucramimueckue u amopdubie Tena. AHU30TPONUS CBOWCTB
kpuctauioB. [lmaBieHne w Kpuctamm3anus. YJIElIbHAas TEIIOTA IUIABJICHUS.
CybOnumariusi.

Hedopmaruu TBEpaoro tena. Pactspkenue u cxarue. Capur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TeroBoe paclimpeHue XKUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacimpeHre. AHrapMOHHM3M TEIUIOBBIX KOJ€OaHW YaCTUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHepruu B (ha3oBbIX Epexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOEe HaTskeHUE. Koa(h(uiMeHT MOBEpXHOCTHOIO HATSKEHHMS.
Kanunnspasie siBnenusd. JlaBneHue 1moja MCKPUBIEHHON MOBEPXHOCTHIO JKHUJIKOCTH.
®opmyiia Jlaraca.

TexHHuuecKHMe YCTPOMCTBA W  TEXHOJOTHMYECKHE TMPOLECCHI:  KHUIKUE
KpHUCTaJUIbl, COBPEMEHHbBIE MaTEPHUAJIBI.

Jemoncmpauuu.

TeruioBoe pacimupeHue.

CBolicTBa HaChIILIEHHBIX IAPOB.

Kunenune. Kunenve npu noHM>XKEHHOM JIaBJICHUH.

N3mepennie cuiibl MOBEPXHOCTHOTO HATSYKEHUS.

OnBITH ¢ MBUIBHBIMU TJIEHKAMH.

CmaunBaHue.

Kanunnspuslie sBneHus.

Moenu HEeHBIOTOHOBCKOH JKHIIKOCTH.



CrocoOb1 U3MEPEHUS BIAKHOCTH.

Hccenenoanne HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BEIECTBA.

Buner nedopmariuii.

Habmronenue mansix aedopmMarimii.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomot, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHHUS] JKUIKOCTEM.

N3mepenne yaenpHON TEIIOTHI IUIABJICHUS JIbA.

N3ydenune cBOMCTB HACHIIEHHBIX ITAPOB.

N3mepenne aOCOMIOTHON BIAXHOCTH BO3/AyXa M OIIEHKAa MAacChl MapoB B
MOMEUICHUH.

N3mepenne korpduiieHTa moBepXHOCTHOTO HATSXKEHHUS.

N3mepenne monyns FOnra.

HccnegoBanne 3aBUCMMOCTH  JeopmManuu  pe3sMHOBOro ooOpasma  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Pasznen 4. DyeKkTpoaAMHAMHUKA.

Tema 1. Inekmpuueckoe noie.

OnexTpu3anys Tell UM €€ MpOSIBICHUA. OJJEKTpUdeckuid 3apsa. [IBa Buna
DIEKTPUYECKUX 3apsAdoB. IIpOBOOHWKHM, HHMAJIEKTPUKA W MOJYHPOBOJHUKH.
DNEMEHTapHBIN AJEKTPUUECKUN 3apsl. 3AKOH COXPAHEHUS IEKTPUUECKOTO 3apsiaa.

B3aumoneiicteue  3apsgoB.  Toueunble  3apsabpl.  3akoH — Kynona.

Onextpuyeckoe nosie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsixénnocts  anextpuueckoro mnoss.  IIpoOueiii  3apan.  Jlunuwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJs1. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMaNBHOCTh ANEKTPOCTATUYECKOIO NOJIA. Pa3HOCTh MOTEHUMANOB U
HamnpspkeHue. [loTeHuuanpHas SHEprus 3apsna B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro noiid. CBsA3b HANPSHKEHHOCTH TOJS U Pa3HOCTH
NOTEHIIMAIOB ISl AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOrO, TaK u
HEOJHOPOJIHOTO).

[IpyHIMT CYTIEPIIO3UIINH SIIEKTPUYECKUX MOJIEH.

[Tone toueunoro 3apsima. Ilome paBHOMEpHO 3apspkeHHON cdepwl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Iapa. Ilome paBHOMEpPHO 3apsiKEHHOU
OeCKOHEUYHOW TUIOCKOCTU. KapTuHBI JMHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

IIpoBOAHUKH B DIIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3apPs/I0B.

JIMDJIEKTpUKM B 3JIEKTPOCTATHYECKOM  MOJE. Jwvanexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konpencatop. DnekTpoEMKOCTh KOHJIEHCATOPA. DIJIEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe coeTUHEHNE
KOHJIECHCAaTOPOB.

DHeprus 3apsKEHHOTO KOHJIEHCATOoPA.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM BJIEKTPUUECKOM TIOJIE.

TexHu4yeckre yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOIL,
DIIGKTPOMETP, DJEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHHE DJICKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO U IPUHLIKI JIEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIApPUKOB.

DIIEKTPUYECKOE TI0JIE ABYX 3apS>KEHHBIX TIJIACTHH.

Mogens anekTpoctaruueckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aILINATA.

Y CTpOUCTBO U IEMCTBUE KOHJIEHCATOPA ITIOCTOSHHON U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOTO KOHAEHCaTopa OT IUIOIIAIA
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHEPrus AMEKTPUIYECKOr0 MO 3apsHKEHHOTO KOHAEH CATOpa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadbopamopruie pabomot, npaKmukKym.

OrueHKa cui B3aMMOJEHUCTBUS 3apSKEHHBIX TEIT.

HaOnronenue npeBpalieHust SJHEPTUM 3apSXKEHHOTO KOHJIEHCATOpa B YHEPTHIO
M3JIy4YEHUS CBETONOA.

N3yueHune npoTrekanus TOKa B LEIH, COACPHKAILECH KOHAEHCATOP.

Pacripenenenue pa3HOCTH MTOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psina KOHAEHCATOPA YEPES PEZUCTOP.

Tema 2. [locmoannbtii 31eKmpuydeckuil mox.

Cuina Toka. [TocTosiHHBIN TOK.

VYcioBusi CynieCTBOBAHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOKA. MCTOUHMKMN
toka. Hanpsikenue U u DJ1C é.

3akoH OMa JiJ1 y4acTKa LETH.

DIJIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTbD CONPOTUBJIEHUS] OJTHOPOIHOTO
MPOBOJIHMKA OT €ro JJMHbl M IUIOIQJAM TOMNEPEYHOTO CEUCHUA. Y IEIbHOE
COIIPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuét pazBeTBaEHHBIX 2ntekTpuueckux 1enei. [IpaBmna Kupxroda.

Paborta anextpuyeckoro Toka. 3akoH [[xoyns—JIeHia.



MOUIHOCTh 3JIEKTPUYECKOrO0 TOKa. TemiioBas MOIIHOCTh, BbleseMas Ha
pe3ucrope.

OJ1C u BHyTpeHHEE COPOTUBJICHUE UCTOYHUKA TOKa. 3akoH OMa /1Jis MOJTHOM
(3aMKHYTO#) dJIEKTpUYECKOM Ienu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHUE.

KonnencaTtop B 11enu MOCTOSIHHOTO TOKA.

TexHndeckne YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAPSHKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HAIPSDKEHUS IS pE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh CONPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COTMPOTUBIICHUS TTPU TTOCTOSIHHOM
HaIPSKEHUU.

[Tpsamoe uzmepenne IJIC. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco6bl coetuHeHrs uCTOYHUKOB Toka, DJ]C GaTapei.

UccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJFOCAMHU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuit 3xkcnepumenm, nadopamopnusie pabomaoi, RPAKMUKYM.

Hccnenoanne cMENIaHHOTO COEUHEHUS PE3UCTOPOB.

N3MepeHue ynenbHOro COnpoTUBRIICHHS! IPOBOHUKOB.

UccnegoBanue 3aBUCUMOCTHM CWJIBI TOKa OT HaNpsDKEHUS IS JIAMIIbI
HaKaJIUBaHUSI.

YBenuueHue npesena u3MepeHus aMmrepmerpa (BoIbTMETPa).

N3mepenne D/IC 1 BHyTpEHHETO COMPOTUBIIEHUSI HICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu 3/]C rajibBaHMYECKOTO 3JIEMEHTA OT BPEMEHH
MIPU KOPOTKOM 3aMBbIKaHHH.

UccnenoBanue pa3HOCTH MOTEHITMATIOB MEXKAY MOJFOCAMHM UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Uccnenoanne 3aBUCUMOCTH MOJIE3HOW MOIIIHOCTH MUCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 paziuunwlx cpeoax.

DOnexkTpuyeckass MPOBOJAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCThH TBEPABIX METAIOB. 3aBUCUMOCTH COMPOTUBIICHUSI METAJUIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.

DneKTpuYecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TomynpOBOIHUKH. CobOcTBeHHass W TpHUMECHas  MPOBOAMMOCTH
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. IDIEKTPOJUTHUUYECKAs JUCCOLUALIMSL.
OnekTponus. 3akonsl Dapajes i AIEKTPOJIn3a.

OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAaMOCTOSATEIBLHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: Ta30paspsiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBas TpyOKa, MOJYINPOBOJHUKOBBIE HPUOOPHI: JTHOJ,
TPaH3UCTOP, (POTOIUOI, CBETONO/I, TaIbBaHUKA, pa)MHUPOBAHNE MEH, BbITLIABKA
TIOMUHUSA, HJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpauuu.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHsl tekTponn3a dapazes.

N ckpoBoi pa3psii ¥ NPOBOAMMOCTD BO3yXa.

CpaBHeHHE TPOBOAMMOCTH METAJIIIOB U MOJIYTIPOBOJIHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit 3kcnepumenm, nadopamopnuvie pabomaoi, RPAKMUKYM.

Habutoienue snextpoinusa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTHUBIIEHHST — TEPMOPE3UCTOpa  OT
TEMIIEPaTypBhI.

CHsTHE BOJNBT-aMIIEPHON XapaKTEPUCTUKH JUO/IA.

Du3nYecKuil NPAKTUKYM.

Crioco6b1 n3MepeHust (PU3MUECKUX BEIMYHUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HU3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEJIHYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TNPOBEpPKa MPEMIOKEHHBIX TUNOTe3 (BBIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlierax «YUEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBA3M.

Nzyuenue kypca pusuku yrayoaéanoro ypoBHs B 10 kitacce ocyiecTBisieTcs
C Yy4€TOM COIEP)KATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMu MAaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesxcnpeomemmnsvie nonamus, c63A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHO20
no3nanuA: ABICHUE, HAy4dHbIM (akT, rumoresa, Qu3mueckas BETUYHHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTEINIbHBIE TPUOOPHI, IU(PPOBast 1abopaTopusl.

Mamemamuka: pelieHUe CUCTEMbl YypaBHeHHH. JlunelHas QyHKuuA,
napabona, runepOona, ux rpaQuKyd U CBOMCTBa. TpUrOHOMETpHUUECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BeKTopsl 1 MX IPOEKLNUK Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABWXKEHUE B XKUBOH mpupoze, nupdysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEW Cpelibl,
yTHWIA3auusl OWMOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEILIOBOW» U
3JIEKTPO3HEPTUH, TOBEPXHOCTHOE HATSKEHUE U KAaWIIISIPHBIE SIBJICHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, MOJIy4eHHE HaHOMAaTepHaJlOB, TEIJIOBBIE CBOWMCTBA
TBEPJBIX TEN, KUIKOCTEH U Ta30B, )KUJKUE KPUCTAIUIbI, SJIEKTPUUECKHUE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTUYECKAass JMCCOLMALNs, TaJbBaHUKA, JIIEKTPOHHAs
MUKPOCKOIIHSL.

TI'eozpaghus: BnaxHOCTh BO31lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C UCIOJIb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M JKMJIKOTO TPEHUS B TEXHUKE, CTaTHYECKUE KOHCTPYKLIUH
(KpOHIITEWH, peméryaTble KOHCTPYKIIMH), MCIOJIb30BAaHHWE 3aKOHOB COXPAaHEHHUs
MEXaHUKH B TEXHHKE (TMPOCKOMN, BOAOMET W JIPyrue), BUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOHHa, OBITOBOM XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUS] COBPEMEHHBIX MAaTe€pUaloB, B TOM YHCJIE HAHOMAaTEPHUAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
ra3opaspsiAHbIE JaMIIbl, TOJYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoaMHAMHUKA.

Tema 4. Maznummnoe noane.

B3auMogelicTBUE TOCTOSSHHBIX MAarHMTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHomMn cynepro3uunu
MAarHUTHBIX NIOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MaruutHoe 1oJjie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amnepa, e€ HanpaBI€HUE U MOIYb.

Cuna Jlopenua, e€ HanpaBjeHUE U MOAYJb. JIBUKEHHE 3apSyKEHHOW YaCTHUIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruauTHoe nose B BeuiecTtse. DeppoMarHeTuku, napa- 1 JuaMarHeTUKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IIPOLUCCChl: IPUMCHCHHUC

MOCTOSITHHBIX MarHuTOB, AJIIEKTPOMATHUTOB, TeCTepP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Jemoncmpauuu.

KaptnHa  nuHMA  WMHAOYKOMA ~ MarHUTHOTO — TOJIA  TOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KapTtuna nmuHM MarHuTHON MHAYKIIUU TIOJISI ITTMHHOTO MPSIMOTO MPOBOTHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBrue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIMUTA.

Hab6nronenue nBr>xeHUs IydKa 3JIEKTPOHOB B MATHUTHOM T10JI€.

[TpunIMn NEUCTBUS AJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nadopamopmnsie padomul, n(PAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIL TOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

UccnenoBanue AeiCTBUA MOCTOSIHHOIO MAarHUTa Ha pAMKY C TOKOM.

N3mepenune cuiibl AMrepa.

N3ydenne 3aBUCUMOCTH CUJIbI AMIIEPA OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIUA HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. InekmpomacHumMHaAA UHOYKYUSL.

SBneHHE DNEKTPOMArHUTHOM HWHAYKIMH. [lOTOK BEKTOpa MarHUTHOMN
uaaykuun. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Dapasnes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC wHAYKUMH B OPOBOJHHUKE, JABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpasuio Jlenua.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B IEMHU IOCTOSSHHOTO TOKA.
SBnenue camonnaykuuu. 3/1C caMOUHIYKIIUY.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHudeckne YCTpOWCTBA M TEXHOJOTMYECKUE MPOUECChl: MHAYKIMOHHAS
Me€4Yb, COJICHOW/I, 3alIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUUA B MATHUTHOM T0JIE
3emutH.

Jlemoncmpayuu.

HaGnronenue sBiIeHNS DIEKTPOMArHUTHON WHTYKITHH.

UccnepoBanue 3aBucumoctd OJIC HMHIOYKIMM OT CKOPOCTHM HW3MEHEHUS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tagenne MarauTa B aIIOMUHUEBON (METHOW) TpyOe.

SBneHre CaMOMHAYKIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii a3xcnepumenm, nadbopamopnuie padomot, npaKmuKym.

Uccnenosanue sBICHUS 3JIEKTPOMArHUTHON WHTYKIIUH.

Onpenenenre MHAYKIUA BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue sSBICHUS] CAMOMHIYKIIAH.

COopka MoJieH 3IeKTPOMArHUTHOTO TeHepaTopa.

Pa3znen 5. Kostebanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Koneb6arenbnas cucrema. CBOOOHBIE KOJIEOAHUSI.

[Mapmonnyeckue konebanusi. KuHematudeckoe M JMHAMHYECKOE OIKCaHUE.
DHepreTuuecKkoe ONMUCAHUE (3aKOH COXPAHEHMSI MEXaHUYECKOW »Hepruu). BriBoj
JMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIEOAaHUM U3 MX YHEPTreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmuntyna u ¢daza xosjebanuid. CBsi3b aMIUTUTYAbl KOJEOAHUM HMCXOIHOM
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u wactora konebGanuii. [lepmom MmanbIx CBOOOJHBIX KoOJIeOAHUMN
MaTEeMaTU4YeCcKoro MasaTHHuKa. llepuos cBOOOAHBIX KOJIEOAHUN MPYKUHHOTO
MasITHUKA.

[TonsiTue 0 3aTyxarolmux KojaedaHusx. BeiHykKaeHHble koneOanus. Pe3oHaHc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUJI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch KoJIeOATEIHPHOTO JBUKCHHS.

Hab6nronenue He3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOJIEOaHM Tpy3a HA HUTH OT
aAMIUTUTY/IBI.

UccnenoBanue 3aTyxaromuyx KojgeOaHuil ¥ 3aBUCUMOCTH MEPHOJIa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

UccnenmoBanue kosiebaHWil Tpy3a Ha MACCUBHOM TIPYXHHE C IIEJIBIO
dhopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0OH COXpaHEHMS PHEPTUHU TIPU KOJEOaHUAX TPy3a Ha MIPYKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHI.

Hab6nronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmukKym.



N3mepenue mepuoga CBOOOAHBIX KOJEOAHHM HUTSHOTO W MPYKHUHHOTO
MasITHUKOB.

N3yuyeHune 3aKOHOB JBMKEHUS TENa B X0/1€ KOJIEOAHHI Ha yIpyroM MOABECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KMHHOM MasiTHUKE.

HccnenoBanue yObIBaHMS aMILTUTY/ bl 3aTYXAIOMIUX KOJICOaHUH.

HccnenoBanue BRIHYXIACHHBIX KOJICOAHUIA.

Tema 2. Dnekmpomaznummusle Ko1edanus.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJI€OAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBs3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXPAHEHHMSI SHEPTHH B UCAIBHOM KOJI€0aTeTbHOM KOHTYPE.

3aryxaronme AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHnbie
AJIEKTPOMATHUTHBIE KOJICOAHUS.

IlepemenHbIi1 TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JEUCTBYIOIEE 3HAUYEHUE CWIbl TOKAa W HANPsHKEHUS NpH pasiudHou (popme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbId TEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
WHIYKTUBHOCTH B LIEMH CUHYCOWJAIBHOTO NMEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHblii  Tpancpopmarop. IlpomsBonactBo, mnepenaya u  notpebieHue
AIEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TMpU MPOU3BOJCTBE AJEKTpodHeprun. KymabTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHI: JIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIC KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumiorpaMMbl AIEKTPOMATHUTHBIX KOJICOAHMIA.

I'enepaTop He3aTyXaOMIMX AIEKTPOMATHUTHBIX KOJICOAHUIA.

Mopeinb 31eKTPOMAarHUuTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOUAQIBHBIE KOJICOaHUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTA U KOHJEHCATOP B IIEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu moOCIIENOBAaTENbHOM COEAVMHEHUM PE3UCTOpPA, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpolicTBO M MPUHIIATL ACHCTBUS TpaHchopmaTopa.



Mojienb TMHUY 3IEKTPOIIEpEIayu.

Yuenuueckuit 3kcnepumenm, nabopamopnusie pabomaoi, RPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanne nepeMEHHOTO TOKa 4Yepe3 IMOCIEHOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

Habmoienue 31eKTpoOMarHuTHOTO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1IETIH IEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmpoMazHumHble 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBHS HX pacrnpocTpaHeHus. llomepeunsie u
MpONOJbHBIE BOJHBL. llepuon, ckOpocTh pacnpoCTpaHEHHsT W JJIMHA BOJHBI.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XXEHHUE, MpeloMIIeHuEe, UHTepdepeHuus u
T paKus.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymMOBO€ 3arpsi3HEHUE OKPYXKAIOLIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3YyYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  DJIGKTPOMAarHWTHBIX ~ BOJH:  OTPAXEHUE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkamna 37€KTPOMArHUTHBIX BOJIH. [I[puMeHeHne AIeKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paAUOCBA3U U TeNEBUACHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAOIIEH Cpeibl.

TexHuueckue yCTpPOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, pauonpuéMHIK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO0pa3zoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTH JTTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGnronenue orpakeHus: M NIPeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepenunu u nudpakiymy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmonenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH H
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXXKEHUE, IPEJTOMIICHUE,
noJisipu3anus, Iuppaxkuus, UHTEpPEpeHIHs.

Oo6napyxeHue nHPPaKpPacHOTO U YIbTPAPHOIECTOBOTO U3ITYICHU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmukKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenue pacrnpocTpaHeHns 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonMHEHOE pacIpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyd cBera.
To4deuHbIld NICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[IpenomiieHne cBeta. 3aKOHBI MPEIOMIIEHHSI CBETA. AOCOIOTHBIN IMOKa3aTelb
npesioMieHus. OTHOCUTENBHBINA MOKA3aTelb NMpeaoMIIeHHs. 1I0CTOSHCTBO 4acTOTEI
CBETA M COOTHOLIEHHUE JUIMH BOJIH IIPH MEPEX0JE MOHOXPOMATHYECKOTO CBETA Yepe3
TrpaHully paszena AByX ONTUYECKUX CPENl.

Xox myuedd B npusme. [ucnepcust cBera. CioXHBIA cOCTaB O€IOro CBETA.
[Ber.

[lonHoe BHyTpeHHEEe OTpakeHue. [IpenenpHbI yron MojJHOTO BHYTPEHHETO
OTPa’KECHU.

Cobuparouiue u paccernBaromue JuH3bl. ToHKas muH3a. POKYCHOE pacCTOsTHUE
Y ONTHYECKAsl CHJIa TOHKOM JIMH3bl. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOU
chepuueckoil JMH3BI OT €€ TEOMETPUM M OTHOCHUTEIBHOIO IOKa3aTess
IIPEJIOMIICHUSI.

@opmyJsia TOHKOW JIUH3BL. Y BEIMUYEHUE, JaBAEMOE JIMH30M.

Xoxa nydva, MPOLIEAIEro JIMH3Y IOJ IPOU3BOJIBHBIM YITIOM K €€ TJaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMAX.

OnTuueckue npudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak ontuyeckas
cUCTEMA.

[Ipenenbl TpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusa HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HWCTOYHHMKOB. IIpuMepsl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakusa cBera. JudpakiuonHas pemérka. YcIoBUE HAOIIOIECHUS
IJIABHBIX ~ MAakCHUMyMOB TIpM  MaJ€HUUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuuecKrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCH: OYKH, JIyma,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHHE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PpaKIMOHHAs pelIETKa.

Jlemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



Uccnenoanue npeaoMiIeHUs CBETA.

Habroienue moyiHoro BHYTPEHHETO OTpakeHUs. MoJiesb CBETOBOIA.

UccnenoBanne xoAa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKOMapaUIeIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBONWCTB M300pakeHUH B JIMH3AX.

Mopenu MUKpOCKoma, TEJIECKOIA.

HaGnronenue untepdepeHnm crera.

HaGnronenue 11BeToB TOHKUX TIEHOK.

Ha6nronenue nudpaxiuum ceera.

N3yuenne nudpakiiMOHHON peIEéTKH.

Hab6nronenue nudpakiinoHHOTO CIIEKTpA.

HaOnronenue aucnepcuu cBera.

Hab6nronenue nonsipuszaiuu cBera.

[TpumeHeHue MOISIPOUIOB JIJIs1 U3YUCHUSI MEXaHUUECKUX HAMPSKEHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3Mmepenue nokazaresns npeoMeHUs CTeKIIa.

Uccnenoanne 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUS OT BemlecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenne poKyCHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[Tomy4yenue n300pakeHus: B CUCTEME U3 TUIOCKOTO 3epKaja U JIMH3BI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHHe TEIECKOMMYECKUX CHCTEM.

Haobmronenue nudpakiuu, naTepdepeHIny U MOoJIIpU3allii CBETa.

N3ydenue nonsipuzanuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIIICKTPHUKA.

N3yuenune unTepPepeHIINm JIa3epHOTO U3ITyUYCHUsS Ha IBYX IIETISX.

Habmronenue nucriepcum.

Habnronenue u uccnenoBanue qupakimOHHOTO CIIEKTpA.

N3mepenue UTMHBI CBETOBOM BOJIHBI.

[TomydyeHue criekTpa W3My4YEHUs CBETOIMOAA TIPU TOMOITH TU(PAKIIMOHHON
PELLETKU.

Pa3znen 6. OcHOBBI ClIEIIHAIbHOM TEOPUU OTHOCHTEIbHOCTH.

['paHu1IBI TPUMEHUMOCTH KJIACCUUYECKOU MeXaHUKH. [IoCTynaThl crienuaibHOU
TEOPUU OTHOCUTEIHHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBas.  [IpeoOpaszoBanus  Jlopeniia.
VYcnoue nOpudUHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH M COKpAIlCHUE JTUHBI.

DHEprus U UMITYJIbC PEASATUBUCTCKON YACTHUIBI.

CBsi3p Macchl C SHEPTUEN U UMITYJIBCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPIUs
MTOKOSI.



TexHuYecKkue yCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

YueHnueckuit 3KCIIepuMEHT, 1a00paTOpHbIE PA0OTHI, TPAKTUKYM.

Onpenenenrie UMIyJabCa W DHEPIHMM  PEISITUBUCTCKUX  4YacTull (1O
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pa3znes 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapho-6011080ii Oyaausm.

PaBHOBecHOE TeruioBoe M3IydeHUE (U3IydeHUE aOCOIOTHO YEPHOTO Tela).
3akoH cMemienus Buna. ['unoresa [nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dorordpdext. OnbiTel A. I'. CroneroBa. 3akonbsl poTrodddekra. YpaBHeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B UYAaCTHOCTH, [IaBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro moBepxHocTh). Ombrtel I1. H.
JleOenena.

BosHOBBIE cBOMCcTBa yacTthl. Bomubl ne bponnsa. /[nuna BonHs! ae bpois n
pa3Mepbl OOJAacTH JIOK&JIM3alUUW JBWXKyIIEWcs dacTuubl. KopmyckyispHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nuzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONpPeIeIEHHOCT N
['eitzenoOepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE TPOLECCHI: CIIEKTPOMETD,
dboTosnemMenT, (HOTONATUYMK, TYHHEIBHBI MUKPOCKOI, COJIHEUHas Oarapes,
CBETOJMO/I.

Hemoncmpayuu.

®o103((heKT Ha yCTAaHOBKE C LIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOdPdEKTa.

HccnegoBanne  3aBUCMMOCTHM  CONPOTUBIICHHS  MOJYIPOBOJHUKOB  OT
OCBELLEHHOCTH.

CBeToano.

Conneunas 6arapes.

Yuenuueckuit 3kcnepumenm, nadopamopnusie pabomuoi, nPAKMUKYM.

HccnenoBanue ¢portopesncropa.

N3mepenne nocrossauol [limanka Ha ocHOBe ucciaenoBanus Gororddekra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€pPE3 CBETOAMO/I OT HANPSKEHMUS.

Tema 2. @uzuka amoma.

OnbIThl MO HCCIENOBAHUIO CTpOeHUs aroMa. I[lnmaHerapHass monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornoieHue GOTOHOB MPU MEPEX0Jie aToMa ¢
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunbl ciektpoB. CrieKTp YpOBHEHN 3HEPrUU aroMa BOAOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE U3y4ueHHe cBeTa. Jlazep.

TexHH4eCcKne yCTPOWCTBA M TEXHOJOTHYECKUE MPOILECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopna.

Habmoienue muHeyaThIX CIEKTPOB.

YCTpOUCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Ornpenenenue QIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit 3kcnepumenm, nadopamopnusie pabomaoi, nPAKMUKYM.

HaOnronenue nuHeM4aToro CrexkTpa.

HccnenoBanne criekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U M3MEPEHHE
nocrosinHoi Punbepra.

Tema 3. Du3zuka amomnozo a0pa u I1EMEHMAPHBLIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—lBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacmnan. DJIEKTPOHHBIA W TO3UTPOHHBIN OeTa-
pacman. [ amma-n3inydeHue.

3aKOH pPaJAMOAKTHBHOIO pacmaza. PaamoakTWBHBIE HW30TONBI B IPHUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE pagMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sjipe. Anepubie cuibl. Jledext maccsl sapa.

SAnepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AIEPHON IHEPTETUKMU.

Meroapl  peructpauMM M HUCCIEAOBAHUS  JJEMEHTAPHBIX  YACTHL.

DOyHIaMEHTAIbHBIE B3aUMOACUCTBUS. bapuOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtannaptHor MoAenu. KBapk-ritoOHHAst MOJEb aAPOHOB.

®usuka 3a npeaenamu CrtaHgapTHoOM Mojenu. TéMmHash maTepuss U TEMHas
DHEPTHUSL.

EanncTBO puznueckoit KapTUHBI MUpA.

TexHuyeckre yCTpoMCTBa U TEXHOJOTHUECKUE MTPOLIECCHI: TO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, TepMOSIEPHBINA peakTop, aTOMHast 60M0a, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit 3xkcnepumenm, nadopamopnuoie pabomaoi, nPAKMUKYM.

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paainoakTUBHOTO (POHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomeHns 0eTa-4acThll ATFOMUHUEM.

Pa3nes 8. Di1ieMeHTBI ACTPOHOMMH U ACTPOPU3MKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpHKIagHOE U MHUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU JJIsI OOBIACHEHHS TPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metoapl aCTpOHOMHYECKHX HccienoBaHU. (COBpPEMEHHBIE ONTUYECKHUE
TEJIECKOIIbI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHSI.

Bun 3Bé3anoro nHeba. Co3Be3gusi, sipKUe 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBU>KEHUE.

ConHeuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounwmk sHeprum CosHOAa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[lnarpamMmma «CreKTpaJbHbIA KJ1acc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIEAOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHHUS O MPOUCXOXKACHUHU U dBoonnn CoyHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muieunsiii ITyte — Hama ['amaktuka. Ilonokenue u nuxenue CoJiHIIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B Sapax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ua. Pazoeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmkroBoe nzinyyeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeméunnie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxkue nabnooenus.

HaOnronenust 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUM JJIs1 ONPEeIeNICHUs MOJI0KEHNsI HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEepHOro MoJIylapusi U spKue
3BE3/BI.

Habnronenuss B Teneckon JIyHBI, IIaHET, TYMaHHOCTEH U 3BE3IIHBIX
CKOIUICHUU.

Du3HYeCKU NPAKTUKYM.

Crioco6b1 n3Mepenus GU3NIeCKUX BETUYNH C UCTIOJb30BaHNEM aHAJIOTOBBIX U
U(PPOBBIX HU3MEPUTEILHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTUYUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (U3UYECKUX BEIIMYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TMPOBEpPKA NPEMJIOKCHHBIX TUNOTe3 (BBIOOp u3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszienax «YUEHUYECKHUU  DKCIICPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

O0001maroniee NnoBTOPEHUE.



O060061enne U cucTeMaTU3alus COEepPKaHMsI pa3iesioB Kypca «MexaHuKay,
«MounekynsapHas PU3nKa U TEPMOAMHAMUKAY, « DNEKTpouHaMuKay», «Konedanus u
BOJIHBDY, «OCHOBBI CHEUUAIbHOM TEOPHUM OTHOCUTENBHOCTH», «KBaHTOBas
¢uzuka», «JIEMEHThl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3uku U acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOTMYECKO,
COLIMAJIBbHON M 3TUYECKOM cepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3HUKU U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAPTHHE MUpPA, 3HAYEHUE ONMCATEIIbHOU,
CHUCTEeMATHU3UPYIOMIEeH, OOBSICHUTEIBHOM U  MPOTHOCTHYECKON  (QyHKUUH
(duznyeckoil Teopum, posib GU3NUECKON TeOpUU B (OPMUPOBAHUU NPEACTABICHUIN
0 (Qu3MuecKol KapTUHE MUPA, MECTO (PU3NYECKON KapTHUHBI MHpa B 00ILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenue kypca pusnku yriyosi€HHOro ypoBHs B 11 kinacce ocyuiecTBisercs
C Yy4€TOM COIEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MaTeMaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvie NOHAMUA, C6A3AHHBIE C USYUEHUEM MEM 0006 HAYYHO20
NO3HaHUA: SIBICHUE, HAYYHBIM (akT, rumnore3a, (U3NYecKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: pelieHUEe CHUCTEMbl YpPaBHEHHUU. TpPUTOHOMETPUUYECKHUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. BEKTOpHl M MX MPOEKUMU HAa OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (yHKUMA. [Ipu3Haku MogoOus TpPEyroJbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonozua: snekrpuueckue SBICHUS B JKUBOM MpHUpone, KojeOaTerabHbIE
JNBWKEHUS B JKMBOM NIPUPOAE, 3SKOJOTMYECKHE PHCKHM IIPU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsA3HEHUE  OKpYXKAroUlell  cpensl,
yIbTPa3ByKOBasi JAMArHOCTUKA B MEAMIIMHE, ONTHYECKUE SIBICHHUS B >KUBOMU
IPUPOJIE.

Xumusa: CTpPOEHUE aTOMOB U MOJIEKYJI, KpUCTAIUIMYECKAsI CTPYKTYpPa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTANINYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

I'eocpagpua. marHuTHBIE TOJIOCA 3€MJIM, 3aJIEKW MATHUTHBIX DY,
boToChEMKA 3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonocua: nUpPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AIIEKTpOIBUraTeNb SIKOOM, TeHepaTop MEepeMEHHOro TOKa, MHAYKLIMOHHAS IeYb,
JMHUM 3JIEKTpoNEepeiay, 3JEKTPOJABUTATENb, paaap, PaaHuOIPUEMHUK, TEIEBU30D,
anTeHHa, TtenegoH, CBY-meub, ynpTpa3ByKoBash JIUAarHOCTHMKa B TEXHUKE,
IPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTUKA, COJHEYHas Oarapes, CIIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE Ppe3yJIbTaThl OCBOCHUS YydeOHOro mpeamera «DuU3NKay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYarouXcsi PyKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTALUM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKACHMIH, COOTBETCTBYIOIINX
TPaJIULMOHHBIM LEHHOCTSAM POCCUHCKOIO OOIIECTBA, PACUIMPEHUE KUZHEHHOTO
OIBITA M OIBITA JESITEIBHOCTU B IIPOLIECCE pEaN3allyd OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaJaaHCKOr0 BOCIIUTAHUS:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MOZUIIMU O0YUYAIOIIETOCs KAaK AKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO O0IIECTBA;

e TMpPUHATHE TPATUIUOHHBIX OOIIECYEIOBEYECKHX TIyMaHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOIO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIpPaBJICHUM B 00pa3oBaTeIbHOU
OpraHu3alny;

e yMEHHE B3aUMOJCHCTBOBATH C  COLUMAJIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHUTapHOU M BOJIOHTEPCKOM IE€ATEIBHOCTH.

NATPHOTHYECKOI0 BOCIINTAHMS

e chOpPMUPOBAHHOCTH POCCUICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHXKECHUIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIICHMBATH CUTYAIlMI0 W MPUHUMATh OCO3HAHHbBIC PEILCHUS,
OPUEHTUPYSACh HAa MOPaIbHO-HPABCTBEHHBbIE HOPMBI U IIEHHOCTHU, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOWYUBOTO Oy TyIIETO.

3CTETHYECKOr0 BOCIIUTAHUS:

e DOCTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYasg JCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYA0OBOI'0 BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKON U TEXHUKOM, YMEHHUE COBEPILIATH OCO3HAHHBIN
BBIOOp Oynayiiel nmpogeccuu U peain30BbIBaTh COOCTBEHHbIE KU3HEHHbIE
TJIaHbI;

TOTOBHOCTbH U CIIOCOOHOCTB K 00pa30BaHUIO K CaMO0OOpa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSXKEHUU BCEH JKU3HU.

IKOJOINYIECCKOI0 BOCIIMTAaHUA

C()OPMUPOBAHHOCTb IKOJIOTUUECKOM KYJIbTYpPbI, OCO3HAHHUE TJI00aIbHOIO
XapakTepa dKOJIOTHYECKUX MpodIiem;

IUTAHUPOBAHUE U OCYULIECTBIICHUE JIEHCTBUI B OKpY)KAIOIIEW cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEIIOBEUECTBA;
pacUIMpeHHEe OMbITa AESITEIBHOCTU 3KOJOTMYECKOW HAIpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTH HAYYHOI'0O NIO3HAHUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YyHOH JESATENBHOCTH, FOTOBHOCTH B IIpOLIECCE
U3y4eHUs (PU3MKU OCYHIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBaTh W aKTyaJlU3UpoOBaTh  IpoOiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LIENU ASATEIbHOCTH, 3a1aBaTh NapaMeTpbl U KPUTEPUU UX
JIOCTUKCHUS;

BBISIBIATH  3aKOHOMEPHOCTH W IPOTUBOPEUMS B PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThIBaTh IJIAH PEIICHUSI POOJIEMBI C YIETOM aHAIN3a UMEIOIITIXCSI
MaTepUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JECATEIIBHOCTb, OLIEHUBAaTh COOTBETCTBHUE
pE3yabTaTOB LEIAM, OLIEHUBATH PUCKHU MOCIEACTBUMN AEATEIBHOCTH,
KOOPJIMHUPOBAaTh U  BBINOJHATHE PpabOTy B  YCIOBHUSX pealbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBnle ucciaenoBarebCcKue 1eMCTBHUA:

BJIQ/ICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUYEBBIMH MTOHATHIMHI U METOIaMHU
(bu3nYeCcKo HAYKH;



BJIaJIeTh  HaBbIKAMU  Y4eOHO-HCCINEAOBATEIbCKOM M MPOEKTHOM
NESATEIIBHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY IIOMCKY METOJOB pelIeHus 3a1ad  (pU3M4ecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJA/JE€Th BUAAMM JESATEIBHOCTH IO IOJyYEHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETALNHN, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JIMYHbBIX Y4EOHBIX
CUTyallHsIX, B TOM YHCJIE NPU CO3JIaHUU Y4YEOHBIX MPOEKTOB B 00JACTH
buznkuy;

BBISBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaxoIuTb apryMEHThl JUIs
JTIOKA3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBaTh TOJYYECHHbIE B XOJ€ pEIICeHUs 3aJayd pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (DU3UKH;

JaBaTh OILIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCHTh 3HaHUA MO (U3UKE B MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeil;
BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUruHaIbHbIE TOJAXOIbI U PEIICHNUS;
CTaBUTb IPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHMUSL.

Pa6ora c undgopmanmueii:

BJIa/IETh HABBIKAMHM MOJTy4EHUs1 HTHPOpMAIH (PU3UUECKOTO COACPKAHUS U3
MCTOYHHUKOB PAa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATH TOHUCK,
aHalu3, CUCTEMATHU3alUI0 W HHTEPHpPETAlUi0 HWHPOPMALMHU PA3TUYHBIX
BUJIOB U ()OpM TMPEACTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

UCIIONIb30BaTh CpeICTBa MH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTU B  PEIICHUWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PecypcocOepekKeHusi, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEp)KaHUSA B Pa3IMYHbIX (hopmarax c
yu€TOM Ha3HayeHHs WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALUH.

KoMMmyHuKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:



OCYIIECTBIATh OOIIEHWEe Ha Yypokax (GU3MKHM W BO BHE-YPOUHOU
NESATEIIBHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAT4aTh
KOH(JIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOM U NHIUBHIyaJIbHON
paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHIA C yu€TOM OOIINX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IIPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH U
KOODAMHUPOBATh JEHUCTBUSA II0 €€ JOCTHXKEHHUIO: COCTaBJATH ILIAH
NENUCTBUMN, pacIpeessiTh POJIM C yUETOM MHEHUH YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOI0 y4aCcTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATEIMYECKOE IIOBEICHHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBJISITh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

CaMOCTOSATENLHO OCYIIECTBIIATH TO3HABATEIbHYIO JESTEIHLHOCTh B 00JIaCTH
(bU3UKY U aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATENbHO COCTABJIATH IUIAH PEUICHUS! PACUETHBIX M KaueCTBEHHBIX
3a/lay, IUJIaH BBINOJHEHUs MPaKTUYECKOM padOThl ¢ YYETOM HMEKOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM;

pacIIupsTh paMKH Y4€OHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUIM;

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIacTH
(GU3HUKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIb, MOIUOHAJIbHBbIN MHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUsAM, BHOCUTL KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIIAAM;



e BIIQJETh HABBIKAMU TI03HABATEIHLHON pediIeKCHr Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBAHUM;

e HCIOJIB30BaTh MPUEMBI peieKCHUU JJIsI OIIEHKHU CUTYaIlUuH, BEIOOpa BEPHOTO

pelieHus;

e YMETh OLICHUWBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PEUICHUSA IO HX
CHIKCHHIO;

e TIPUHMMATh MOTHBBI M APryMEHTBHI JIPYIMX IPU aHaJIu3€ pPEe3yJbTaTOB
JICSATCIbHOCTH,

e TIPUHUMATH CeOsl, MOHMMAs CBOM HEIOCTATKU U JIOCTOUHCTBA;
e IMPUHUMATh MOTHUBBI M apPryMEHTHI JAPYTUX TPU aHAIU3E PE3yJIbTaTOB
TESTEIIEHOCTH,
e TIPU3HABATH CBOE MIPABO U MPABO JIPYTUX HA OIIHOKH.
B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBbl I10
bu3uKe 9 YpOBHS CpelHero o0mero o0pa3oBaHus y OOy4arouuxcs

COBEPIICHCTBYETCS OMOIMOHATBHBIN WHTEIIICKT, TIPEITOJTAT AFOTITHIA
c(hOpMUPOBAHHOCTD:
e CaMOCO3HaHWS, BKJIFOYAIOIIETO  CIMOCOOHOCTh ~ TMOHUMAaTh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUACTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHUE, CITOCOOHOCTH aIalTHPOBATBCS K
OMOITMOHAJIEHBIM HW3MEHEHUSIM WM TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHXKEHUIO LIETTH
U yCIIeXy, ONTUMH3M, HHUITHATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOJIS U3
CBOHMX BO3MOXKHOCTEH;

e DOMIIATUM, BKIIOYAIONIEH CHOCOOHOCTh TOHMMATh AMOIIMOHAILHOE
COCTOSIHUE JpPYTHX, YYWUTHIBaTh €ro TMpPHU OCYIICCTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABHIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh  BBICTPAWBAThH
OTHOIICHUS C JPYTUMHU JIFOJBMH, 3a00THTBCS, TMPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATBI

K xoniy o6yuenus B 10 knacce npeameTHbIE pe3yIbTaThl HA YIITYyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



NOHMMATh POJb (PUIUKA B  HKOHOMUYECKOM, TEXHOJIOTHMUYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM M O3TUYECKON cdepax [aesTeIbHOCTH
4eJI0BEKA, POJIb U MECTO (PU3UKU B COBPEMEHHOW HayYHOW KapTHHE MUpA,
3HAYEHUE ONMCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOU WU
IPOTHOCTHYECKOW  (QYHKIUN  (U3NYECKOM TEOpUM —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, POJIb (PU3NUECKONH TEOPHH B
(OopMUPOBAHNY NIPEJICTABICHUNA O PU3NUECKON KApTUHE MHPA;

pa3auyath yCIOBUS IPUMEHUMOCTH MOieIel (PU3MUECKHX TEN U IIPOLECCOB
(siBIEHMI): MHEpLMaNbHAs CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuajgbHas TOYKa, paBHOYCKOPEHHOE JBIKEHHUE, CBOOOTHOE TaJICHUE,
a0CoJIIOTHO yripyTast naedopmaius, aOCONIOTHO YNpyroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHMS, MOJEIHM Tra3a, JKHIKOCTH M TBEPAOIO
(KpHUCTaJUIMYECKOT0) TeJla, UCAIbHBIN ra3, TOUeYHBIN 3apsil, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth yCIOBHS (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXAHUYECKHE IPOIECChl U  SBJICHMUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTENIbHOCTD
MEXaHUYECKOTO JBIKEHUS, (OPMYJIbI KHHEMATHUKU PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHus [anuies uisi CKOPOCTH W TEpEMEICHHS,
3akoHbl HplOTOHA, mNpUHIMO OTHOCHUTENBbHOCTH [anmmnes, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUsI MUMITYJIbCAa U MEXAHUYECKON
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHUYECKOM HSHEprud,
yCIIOBHUSI paBHOBECUs TBEPAOTrO Teja), MpPU HSTOM HCIOJIb30BAThH
MaTeMaTHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
(bu3MUecKuX 3aKOHOB: MpeoOpazoBanuil ['anunes, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsI HUMITYJIbCA M MEXAaHWYECKOH
HHEPIUH, 3aKOHA BCEMUPHOIO TATOTCHMUS;

aHAIM3UPOBaTh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIOJIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHbl MoJeKyJIsipHOW GU3UKKA H
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW HSHEPruer TEIJIOBOTO JIBMIKCHUS W KOHIIEHTPAILUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKOH
JHEPruer TENIOBOro0 JBHKEHHS €r0 YacTHUL, CBS3b JIAaBJICHUS WUIEATbHOIO
raza C KOHUEHTpAlUMEW MOJIEKY] M €ro TEMIEpaTypoil, ypaBHEHUE
MenneneeBa—KnaneipoHa, mepBbli 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpaHEHUs! HEPrMU B TEIUIOBBIX IMpOIECCaX), MPU 3TOM HCIOJb30BATh



MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knanelpona;

aHAJIM3UPOBaTh M OOBACHATH JJICKTPUUYCCKUE SBJICHHS, HCIOJb3Ys
OCHOBHBIE TOJIOKEHUS U 3aKOHBI 3JIEKTPOJAMHAMHUKU (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MNPUHLMI CYNEPIO3UIUU AIEKTPUUECKUX
MOJIEN, TP ATOM YKa3bIBasl yCIOBHUS NMPUMEHUMOCTH 3akoHa KyioHna, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOIIEHHMS: 3aKOHbl Oma ISl ydacTka
LHENMW W JUId 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoymsa—Jlenna,
npaBuia Kupxroda, 3akonsl apajes i 31€KTPoIn3a);

ONMKCHIBATh (PUMYECKUE TPOILECCHl U SBJICHUS, HUCIIOJIb3Ysl BEJIMYUHBIL:
nepeMeNIeHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHUJIbI, IaBJIEHUE, TIOTEHIMAIbHAS SHEPT U], KHHETUYECKAsl SHEPT U,
MEXaHU4eCcKasl YHeprusi, padoTa CUibl, [IEHTPOCTPEMHUTEIIBHOE YCKOPEHUE,
cuia TSKECTH, CUjla YOPYrOCTH, CHJIa TPEHUS, MOIIHOCTb, SHEPrus
B3aUMOZENCTBUS Tena ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, YJHEPTHSI yIIPYToil
nedopManu mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COIIOTHASI TEMIIepaTypa
Tena, paboTa B TEPMOJWHAMMKE, BHYTPEHHSSI HSHEPrus HICATIBbHOIO
OJTHOATOMHOTO Ta3a, padoTa UAeaJbHOrO ra3a, OTHOCUTENbHAS BJIAXXHOCTh
Bo3nyxa, KIIJl mmeasbHOro TEmIOBOro ABUTATENISI; AJIEKTPUUECKOE ITOJIE,
HaIPSHKEHHOCTD JIEKTPUUYECKOTO TOJISA, HANPSKEHHOCTH IOJISI TOYEYHOIO
3apsfa WM 3apsHKEHHOTO 1Iapa B BaKyyMe€ U B JIMAJIEKTPUKE, MOTEHIMAT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHLMAJIOB, 3JEKTPOABIKYLIAS
CWJIa, CWJIA TOKA, HalpPsHKEHHE, MOIIHOCTh TOKA, 3JEKTPUYECKass EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTHMBIEHHE  Yy4YacTKa  ILenu ¢
NOCJIEIOBATENbHBIM U MapajIeIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsl KOHAEHCATOpPa,;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKUX  SBJIICHHM:
MEXaHUYECKOE [IBHJKEHHE, TEIUIOBOE JBWXEHHE YacTULl BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, nuddy3us, ucrapeHue,
KUIIEHUE U KOHJEHCAIMs, IJIABJICHUE U KPUCTAJIU3ALINS, HAPABJIEHHOCTh
TEIJIoNepeaum, IEKTpU3aus Tell, SKBUIIOTEHIIMATBHOCTh TOBEPXHOCTH
3apSKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHUHBI OT
JIPYTrOM C UCITOJIb30BAHUEM MPAMBIX U3MEPEHH, IPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJYYEHHOH 3aBUCHUMOCTHU
bu3nuecKkux BETUYMH B BHUAE TIpaduKoB ¢ Y4ETOM aOCOJIOTHBIX
NOTPENIHOCTE  W3MEPEHUW, JelaTb  BBIBOABI IO  pe3yibTaTam
UCCIIEIOBAHUS;



MPOBOJUTh KOCBEHHBIC H3MEpEHUs (DU3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJYYEHHbIE pE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce NPEHJIOKEHHOU
TUTIOTE3bI;

coOJII01aTh TIpaBMIIa 0€30MaCHOTO TPYy/Aa MPHU MPOBEECHUHN UCCIIEIOBAHUIN B
paMKax  y4eOHOTO  DKCIEpUMEHTa, MpakTUKymMa U  y4eOHo-
MCCIIEIOBATEIIBCKOM M TMPOEKTHOW JIESATEIBHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THBIE 3a/layd C SIBHO 3aJIaHHOM W HESIBHO 3aJaHHOU
(dbu3nyecKoil MOJIEIbI0: Ha OCHOBAHMHM aHAJIM3a YCJIOBHS OOOCHOBBLIBATH
BBIOOp (U3MYECKONM MOJEIM, OTBeYaroled TpeOOBaHUSIM 3ajadd,
MPUMEHSTH OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U TTOCTYJIaThl (PU3HUECKHUX
TEOpU MPU UCIOJIb30BAHUU MATEMATHYECKUX METOJIOB PEIICHUs 3ajad,
MIPOBOJIUTH PAcCUEThl HA OCHOBAHWHM MMCIOIINXCS JAHHBIX, aHAIN3UPOBATH
pe3yibTaThl U KOPPEKTHPOBATH METOBI PEIICHUS ¢ YIETOM IMOTYyYEHHBIX
PE3yJIbTATOB;

pemaTh KayeCTBEHHBbIE 3aJauM, TPeOyrolue MPUMEHEHUsS 3HaHUN U3
Pa3HBIX pa3lieNoB Kypca (GU3MKH, a TAK)Ke MHTErpalluy 3HaHUN U3 APYTUX
MpPEAMETOB €CTECTBEHHO-HAyYHOTO IIMKJIa: BBICTPAauWBaTh JIOTHYECKYIO
LEMOYKY pacCyXJAeHUM ¢ OMOPOM Ha NU3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
TIPUHITUTIOB paOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUICCKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIECCOB;

TIPUBOJIUTH TPUMEPHI BKJIaJa POCCHIUCKUX U 3apyOeKHBIX YUEHBIX-(DH3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE TNPOIECCOB OKPYXKAIOMIETO0 MHUpA, B
pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAM3UPOBATh U OIEHWBATH TIOCIEICTBUS OBITOBOW M MPOM3BOACTBEHHOM
NEATEeIbHOCTH YEJIOBEKAa, CBSI3aHHOW C (DU3WYECKUMHU TMPOIECCaMH, C
MO3UIINI IKOJIOTHYECKON 0€301MacHOCTH, IPEACTaBICHUN O PallMOHAIBHOM
MPUPOOTOIH30BAHUN, & TAKKE Pa3yMHOM HCIOJIB30BAHUM JTOCTHUKEHUMN
HAyKW W TEXHOJOTUW JUIsl MalbHEUINEro pa3BUTHS YEIOBEYECKOTO
o0I111eCTBA;

MPUMEHSTh Pa3JIMuHble CIOCOOBI pabOThl ¢ MHGpopMaIuen PU3NIECKOTro
COJIEp)KaHUsI C MCIOJb30BAaHUEM COBPEMEHHBIX HMHGOPMAIIMOHHBIX
TEXHOJIOTHA, TIPU TOM HCIIOJIb30BaTh COBPEMEHHbBIE MH(POPMAITMOHHBIC



TEXHOJOTHM JJI1 TIOWCKa, TepepabOTKU U TPEIbSIBICHUS Y4eOHOU H
HAy4YHO-MIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALIMU
uHpOpMaIlMKY, IOJIyYEHHON U3 pas3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAIMI0 U OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(OPMALIUH;

IPOSIBIISIT OpraHU3alOHHBIE U [I03HABATEJIbHBIE YMEHUS
CaMOCTOATEIBHOTO NPUOOPETEHHSI HOBBIX 3HAHUI B IPOIIECCE BHIMOTHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHNe C MCIOJIHEHHEM pa3IMYHbIX COLHUAJIBHBIX pOJIEH,
IUTAHUPOBaTh pabOTy IPyMIbl, PAMOHAIBHO PACHPEEIISTh JEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJ€KBaTHO OLEHMBATh BKJIaJ KaXIOIro W3
YYaCTHHUKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESITENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIs.

K xoHity oOyuenus B 11 knacce npenMeTHbIC pe3yabTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MOHUMATh POJIb (PU3UKHU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHON
U ATUYECKOHN cdepax NesATeTbHOCTH YeNOBEKa, POJib U MECTO (DU3UKHU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MMPAKTUYECKOU
NEATEIbHOCTH YeJIOBEKA M JTaJbHEHIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHHUE OIMCATEIbHON, CHUCTEeMAaTU3UPYIONIEH, OOBSICHUTEIHLHOU U
MPOTHOCTHYECKOW (YHKUUNA (PU3HUECKOW TEOPUU — DIIEKTPOAMHAMUKH,
CHEIUaIbHOM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (HU3UKH, PpPOJb
busndeckoir Teopur B (HOPMHUPOBAHUM TPEACTABICHUM O (PU3NUECKON
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B O0OIIEeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHI O IPUPOJE;
pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJeNiel (PU3HUECKUX TeJl U MPOIIECCOB
(s1BJI€HMIT): OTHOPOJHOE DIIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJI€OaHUs, MaTEMaTUYECKU MAasTHUK, WACATIbHbBIN
IPYKUHHBIA MAasITHUK, rapMOHUYECKHE BOJIHBI, UJeabHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIWH3a, MOJIeNIel aTOMa, aTOMHOT'O 1pa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PU3MYECKHUX
3aKOHOB, NTOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH 3JCKTPOMArHUTHBIE MPOLECCHl U SIBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUS M 3aKOHBl DJIEKTPOJUHAMUKU MU
CHELIMAIbHOM ~ TEOpUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHMs



ANEKTPUYECKOro  3apsiaa, cuna Amnepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKuuMH, npaBwio Jlenna, cBsa3p  J/C
CaMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM LEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJIbI TOKA, IOCTYJIAThl CIENUAIbHON TEOPUHA OTHOCUTEIBHOCTH
OUHIIITENHA);

aHATM3UPOBATh U OOBSICHATH KBAHTOBBIC MTPOIIECCHI U SIBJICHUS, UCIIONB3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHMEe  OWHINTEHHA IS
dboTorpdexra, mepBbiit 1 BTOPOIi MOCTyAaThl bopa, MpUHIIUI COOTHOILICHUS
HeonpenenéHHocTe [elizeHOepra, 3aKOHBI COXPAaHEHUsS 3apsSOBOTO U
MacCOBOTO YHMCEN U YHEPTUU B SIIEPHBIX PEAKIIUAX, 3aKOH PAJIMOAKTUBHOTO
pacraja);

ONMKCHIBATh (PUBMYECKUE TMPOIECChl U SIBICHUS, HCIOJIb3YS BEJIMYUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsl, MOTEHUIUAN JIEKTPOCTaTUYECKOTO
MoJIsi, Pa3HOCTh [MOTEHIMAJIOB, JJICKTPOABUKYINAS CUJIa, WHAYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cujia AmImepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIAS CHUJAa CAMOMHIYKIMHM, SHEPrus MAarHUTHOTO TIOJIA
MIPOBOJHUKA C TOKOM, PEIIITUBUCTCKUN UMITYJIBC, TTOJTHASI DHEPTUSL, SHEPT U
MOKOSI CBOOO/IHOM YaCTHI[bl, SHEPTHS U UMITYJIC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBJICHUM:
AJIEKTPOMATrHUTHAS UHIYKIIHSI, CAMOMHIYKIIMSI, pE30HAHC, UHTep(DEepeHITns
BOJH, Audpakius, JIUCIepCUsi, TOJHOE BHYTPEHHEE OTpPaKCHHUE,
doToanexkrpuueckuit 3¢ ekt (hotorPdekr), anbda- u 6era-pacnaasbl saep,
raMma-u3iaydeHue saep, Gu3nuecKue MPUHIUITBI CIIEKTPATbHOTO aHAIW3a U
paboTHI J1a3epa;

OMPENEIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300pakeHUE, CO3JaBaeMOE IIIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMHYECKHE TMOHSTHUS, TEOPUU U
3aKOHBI JJI1 aHal3a M OOBACHEHUS (DU3UYECKUX TMPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3JHBIX CUCTEMAX, B MEKTAIIAKTUYECKON
cpeje; ABMKEHHUS HEOSCHBIX Tel, YBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (U3HUYECKUX BEJIUYHH C
UCIIOJb30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUPOBaTh pe3yjbTaThl TOJYYEHHOH 3aBHCHUMOCTH
bu3nuecKkux BETUYMH B BHUAEC TIpa@UKOB C Y4ETOM aOCOJIIOTHBIX
MOTPEIIHOCTE  M3MEPEHU, JlelaTh  BBIBOABI IO  pe3yjibTaTaMm
UCCJIEI0BAHMUS;



MPOBOJUTh KOCBEHHBIC H3MEpPEHUS (DU3UYCCKUX BEIUYUH, TPU ITOM
BBHIOMpaTh ONTUMAJBHBIA METOJ HM3MEpPEHHUs], OIEHUBATh AOCOJIIOTHBIC M
OTHOCHUTEJIbHBIC MOTPEIITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPCHUM;
MPOBOJAMUTH OMNBITHI IO MPOBEPKE MPEJI0KEHHON TMIOTE3bI: TJIaHUPOBATH
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
MOJYYEHHbIE pE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce NPEHJIOKEHHOU
TUIIOTE3EI;

OMUCHIBATh METO/IbI MTOTYYEHHS HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;
co0Jro1aTh MpaBuiia 6€301MacHOTO TPY/ia IMPH MPOBEACHUHN UCCIEOBAHUM B
paMKax  y4eOHOro  OKCHEpHMEHTa,  IMpakTHKymMa W  y4eOHo-
HCCIIEIOBATENIbCKOM M TPOEKTHOW JESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peliath pacy€THbIC 3aJadyd C SIBHO 3aJJaHHOM W HESBHO 3aJlaHHOMN
dbu3MYecKo MOJIENIbI0: Ha OCHOBAaHMM aHaju3a YCIOBHS BBIOHMpaTh
dbuznyeckrue MoJeNH, OTBEUalliue TpeOOBaHUSIM 3ajadyu, MPUMEHSIThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PUBHYECKUX TEOPUM
IpY  HCHOJIb30BAaHUM MATEMaTUYECKUX METOAOB pEIICHUS 3ajaad,
MIPOBOJIUTh PACUYETHl HA OCHOBAHUM MMEIOLINUXCS JAHHBIX, aHAIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YYETOM MOJTYUYECHHBIX
pe3yJIbTaTOB,;

pelarh KayeCcTBEHHBbIC 3ajlaud, TPEOYIOIIMe NPUMEHEHHUS 3HAHUW U3
pa3HBIX pa3zieNioB Kypca (PU3NKU, a TAaKKe UHTErpalluy 3HAHUN U3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPauWBaTh JIOTMYECKYIO
LIETIOYKY PaCCyXJICHHUI ¢ OMOPON Ha M3YUYECHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS JJIi OOBSICHEHHS OCHOBHBIX
MPUHIIUAIIOB PA0OThI U3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIECCOB;

MPUBOJUTH TPUMEPHI BKJIAJ[a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOMIETO MHUpA, B
pPa3BUTHUE TEXHUKU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JEATCIIbHOCTH 4YeJIOBEKAa, CBSI3aHHOM C (DU3HMYCCKHMH IIPOIICCCaMH, C
MTO3HITNI SKOJIOTHYECKON 0€30IMacCHOCTH, IIPEACTaBISHUHA O pallHOHAIBHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUMU JOCTUKEHUMN
HAYKW W TEXHOJIOTMM JJI JAJbHEUIETO0 Pa3BUTUS YEIIOBEYECKOrO
00I11eCTBA;

NPUMEHATH pa3jMyHble CTOCOOBI paboThl ¢ MH(popmanmen (GU3nIecKoro
CONEpKaHUsI C MCIOJb30BAaHHUEM COBPEMEHHBIX HH()OPMAITMOHHBIX



TEXHOJOTHM, MPU 3TOM HCIOIB30BaTh COBpEMEHHbIE HMH(GOPMAIMOHHBIE
TEXHOJOTMM I TIOHUCKa, NepepabOTKU M NpPEIbsBICHUS Yy4yeOHOW WU
HAy4YHO-MIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALIMU
uHpOpMaIlMY, IOJIYYEHHON U3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0O W  OLEHHUBATh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS 3HAHUW, TaK U Ha OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHMU3alIOHHbIE U NO03HABaTEIIbHbIE YMEHHUS
CaMOCTOSITENILHOTO IPUOOPETEHUSI HOBBIX 3HAHUH B IPOLIECCE BHIMOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIE0BATENbCKUX PaldoT;

paboTath B TpyNIE C HCIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYMIbI, PALIMOHAIBLHO PACIPEACIIATh JEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHUBATH BKJIAJ KaXJI0ro W3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAyiel mpodecCHOHATIBHON E€ATEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIS.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
Kosau4vecTBO 4acoB
Ne HaumeHoBaHue pa3aesioB H TeM diieKTPOHHBbIE (HU(pPOBHIE)
Kourpoabubie | IlpakTuyeckue
n/m | mporpamMmsl Bcero o0pa3oBaTejbHbIe pecypchl
padoTbI padoThbI
Paznea 1. HAYUHBIIH METO/I IIO3HAHUSA ITPHPOIbI
11 HayHEli METOZ MO3HAHHS 6 https://resh.edu.ru/subject/lesson/5894/conspect/
TIPUPOIBI
Hroro o pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://resh.edu.ru/subject/28/10/
2.2 Hunamuka 10 https://resh.edu.ru/subject/lesson/4717/conspect/
2.3 Craruka TBEpAOIO TENa 5 1 https://resh.edu.ru/subject/lesson/4720/conspect/
2.4 3aKOHBI COXpaHEHUsI B MEXaHHUKE 10 1 https://resh.edu.ru/subject/lesson/6290/conspect/
Hroro no pazneny 35

Paznen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJINHAMMUKA

OCHOBBI

3.1 MOJIEKYJIIPHOKUHETUYECKON 15 1 https://resh.edu.ru/subject/lesson/4722/conspect/
TEOPHH
T T .

3.2 CPMOIHAMHIKA. £ CTIOBbIC 20 1 https://resh.edu.ru/subject/lesson/3763/conspect/
MAIMHBI
A .

3.3 TPCTATHRIC COCTOARMA 14 1 https://resh.edu.ru/subject/lesson/4740/conspect/
BemecTBa. Ga3oBpie NEPEeXobl

Hroro mo pazneny 49



https://resh.edu.ru/subject/lesson/5894/conspect/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/lesson/4717/conspect/
https://resh.edu.ru/subject/lesson/4720/conspect/
https://resh.edu.ru/subject/lesson/6290/conspect/
https://resh.edu.ru/subject/lesson/4722/conspect/
https://resh.edu.ru/subject/lesson/3763/conspect/
https://resh.edu.ru/subject/lesson/4740/conspect/

Paznen 4. QJIEKTPOAUNHAMUKA

4.1 DIIEKTPUUYECKOE TIONIE 24 https://resh.edu.ru/subject/lesson/5899/conspect/
4.2 IToCTOSIHHBIN 2IIEKTPUYECKUNA TOK 24 https://resh.edu.ru/subject/lesson/5901/conspect/
https://interneturok.ru/lesson/physics/10-
43 T 6 klass/elektricheskiy-tok-v-razlichnyh-
' OKH B Pa3/ITIHBIX Cpeilax sredah/elektricheskiy-tok-v-raznyh-sredah-
bazovyy-uroven
Hroro no pazneny 54
Pazgen 5. PUSMYECKUMN IPAKTUKYM
. https://multiurok.ru/files/planirovanie-
51 PH3HHCCKHH MPakTHRYM 16 16 fizpraktikuma-v-10-klasse.html
Htoro no pazneny 16
PeszepBHOE Bpemst 10
OBIIEE KOJIMYECTBO HACOB I1O 170 16

[NPOIT'PAMME



https://resh.edu.ru/subject/lesson/5899/conspect/
https://resh.edu.ru/subject/lesson/5901/conspect/
https://interneturok.ru/lesson/physics/10-klass/elektricheskiy-tok-v-razlichnyh-sredah/elektricheskiy-tok-v-raznyh-sredah-bazovyy-uroven
https://interneturok.ru/lesson/physics/10-klass/elektricheskiy-tok-v-razlichnyh-sredah/elektricheskiy-tok-v-raznyh-sredah-bazovyy-uroven
https://interneturok.ru/lesson/physics/10-klass/elektricheskiy-tok-v-razlichnyh-sredah/elektricheskiy-tok-v-raznyh-sredah-bazovyy-uroven
https://interneturok.ru/lesson/physics/10-klass/elektricheskiy-tok-v-razlichnyh-sredah/elektricheskiy-tok-v-raznyh-sredah-bazovyy-uroven
https://multiurok.ru/files/planirovanie-fizpraktikuma-v-10-klasse.html
https://multiurok.ru/files/planirovanie-fizpraktikuma-v-10-klasse.html

11 KIIACC

Ne HaumMmeHoBaHue KoanuecTBo yacoB
n/ pa3aesioB M TeM Bcer KOHTpOJIbHBI IpakTHyecKn yieKTpPOHHBIE (IU(pPOBbIE) 00pa3oBaTeIbHbIE PECYpPChI
n NMporpamMmbl 0 e padoThl e padoThI
Pazgen 1. 9JIEKTPOJIMHAMUKA
11 M 14 https://infourok.ru/opornyj-konspekt-po-fizike-na-temu-magnitnoe-
' arHATHOE TTore pole-1-kurs-spo-10-klass-4989229.html
DNeKTpOMarHuTHA https://infourok.ru/urok-po-fizike-na-temu-elektromagnitnaya-
1.2 13 1 - ;
ST MIHTYKLIHSI indukciya-klass-1306530.html
Hroro no pazneny 27
Paszgea 2. KOJIEBAHUSA U BOJIHBI
91 Mexannyeckue 10 https://infourok.ru/konspekt-po-fizike-na-temu-mehanicheskie-
' KOJIeOaHMs kolebaniya-10-klass-5781946.html
2.2 DIIeKTpOMATHHTH 15 https://resh.edu.ru/subject/lesson/5903/conspect/
pIe KOJIcOaHus
Mexanuueckue n
2.3 3JIEKTPOMArHUTHBI 10 1 https://resh.edu.ru/subject/lesson/4913/conspect/
€ BOJIHBI
2.4 Onruka 25 1 https://educon.by/index.php/materials/phys/optika
Hroro no pazneny 60
Pasnen 3. OCHOBBI CHEHI/IAJILHOI71 TEOPUU OTHOCUTEJBHOCTH
31 Ocnosrl CTO 5 1 https://resh.edu.ru/subject/lesson/5907/conspect/
Wroro mo pazneny 5

Pa3znen 4. KBAHTOBASA ®PU3UKA



https://infourok.ru/opornyj-konspekt-po-fizike-na-temu-magnitnoe-pole-1-kurs-spo-10-klass-4989229.html
https://infourok.ru/opornyj-konspekt-po-fizike-na-temu-magnitnoe-pole-1-kurs-spo-10-klass-4989229.html
https://infourok.ru/urok-po-fizike-na-temu-elektromagnitnaya-indukciya-klass-1306530.html
https://infourok.ru/urok-po-fizike-na-temu-elektromagnitnaya-indukciya-klass-1306530.html
https://infourok.ru/konspekt-po-fizike-na-temu-mehanicheskie-kolebaniya-10-klass-5781946.html
https://infourok.ru/konspekt-po-fizike-na-temu-mehanicheskie-kolebaniya-10-klass-5781946.html
https://resh.edu.ru/subject/lesson/5903/conspect/
https://resh.edu.ru/subject/lesson/4913/conspect/
https://educon.by/index.php/materials/phys/optika
https://resh.edu.ru/subject/lesson/5907/conspect/

Kopnyckynsipao-

41 BOJIHOBOM 15 https://resh.edu.ru/subject/lesson/6362/conspect/
Oyan3M

42 dusuka atoma 5 https://resh.edu.ru/subject/lesson/3910/conspect/
®duzuka aTOMHOTO

43 AApan 5 https://resh.edu.ru/subject/lesson/5845/conspect/
QJICMCHTAPHBIX
YaCTHUILL

Hroro mo pazneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

DJIeMEHTHI
5.1 aCTPOHOMUH U 12 https://resh.edu.ru/subject/lesson/5910/conspect/
acTpou3nKu
Hroro no pazneny 12

Paznen 6. DUSUUYECKUM ITPAK

TUKYM

https://liczej45izhevsk-

® o
6.1 uBirHecKin 16 16 r18.gosweb.gosuslugi.ru/netcat_files/30/69/fizpraktikum 10 11 Klas
MPaKTUKYM
s.pdf
Hroro 1o pasneny 16

Paznen 7. OBOBIIAIOHIEE IOBTOPEHHUE

7.1

CucremMaTu3amnus
n 0000IIeHNE
MIPEIMETHOTO
co/iepKaHus U
OITBITa
JIeITENbHOCTH,

15

https://infourok.ru/prezentaciya-na-temupovtoritelnoe-obobschenie-
za-kurs-klassa-po-fizike-537438.html



https://resh.edu.ru/subject/lesson/6362/conspect/
https://resh.edu.ru/subject/lesson/3910/conspect/
https://resh.edu.ru/subject/lesson/5845/conspect/
https://resh.edu.ru/subject/lesson/5910/conspect/
https://liczej45izhevsk-r18.gosweb.gosuslugi.ru/netcat_files/30/69/fizpraktikum_10_11_klass.pdf
https://liczej45izhevsk-r18.gosweb.gosuslugi.ru/netcat_files/30/69/fizpraktikum_10_11_klass.pdf
https://liczej45izhevsk-r18.gosweb.gosuslugi.ru/netcat_files/30/69/fizpraktikum_10_11_klass.pdf
https://infourok.ru/prezentaciya-na-temupovtoritelnoe-obobschenie-za-kurs-klassa-po-fizike-537438.html
https://infourok.ru/prezentaciya-na-temupovtoritelnoe-obobschenie-za-kurs-klassa-po-fizike-537438.html

IPUOOPETEHHOTO
IPU U3YICHHUH

Kypca ¢pusuku 10
— 11 xnaccos
Hroro no pazneny 15
PeszepBHoe Bpemst 10
OBLIEE
KOJIMYECTBO YACOB 170 16

I10 ITPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
It

/

I

Tema ypoka

KoanuecTBo 4acoB

Bc
ero

KonTpoa
bHbIE
padoThI

MpakTuy
ecKue
padoThI

Jlara
usyue
HUA

JIeKTPOHHBbIE LM (POBbIE 00pa3oBaTeIbHbIE PeCyPChI

duszuka —
(dbyHIamMeHTanbHas
HayKa O Ipupojie

https://infourok.ru/konspekt-po-fizike-na-temu-fizika-fundamentalnaya-
nauka-o-prirode-6472429.html

Hayunslii MmeTox
MMO3HAHUS U
METOIbI
HCCIICIOBAHUS
(bu3rUecKux
SIBJICHUH

https://resh.edu.ru/subject/lesson/5894/conspect/

OKCIIEpUMEHT U
TeopHs B mpoliecce
MIO3HAHUS
TIPUPOJIBI.
Hab6monenue n
HKCTIEPUMEHT B
busuke

https://resh.edu.ru/subject/lesson/5894/conspect/

Crioco0bt
HU3MEpPEHHS
(buznyecKux
BEJINYMH

https://yarconsult.ru/smk/smk-otk/368-metody-i-sredstva-izmerenij-
fizicheskikh-velichin



https://infourok.ru/konspekt-po-fizike-na-temu-fizika-fundamentalnaya-nauka-o-prirode-6472429.html
https://infourok.ru/konspekt-po-fizike-na-temu-fizika-fundamentalnaya-nauka-o-prirode-6472429.html
https://resh.edu.ru/subject/lesson/5894/conspect/
https://resh.edu.ru/subject/lesson/5894/conspect/
https://yarconsult.ru/smk/smk-otk/368-metody-i-sredstva-izmerenij-fizicheskikh-velichin
https://yarconsult.ru/smk/smk-otk/368-metody-i-sredstva-izmerenij-fizicheskikh-velichin

AOcomoTHas U
OTHOCHUTEJIbHAS
MOTPEITHOCTH
U3MEpEHUN
(buznIecKux
BEJIUYHH

https://studfile.net/preview/4001432/page:2/

MoaenupoBaHue B
¢usuke. Poib u
MeCTO (HU3UKHU B
(hopMHUpOBaHHH
COBPEMEHHOM
HAyYHOU KapTHHBI
MHUpa, B
MPAKTHYECKOU
JeSITEbHOCTH
IS

https://studopedia.ru/26 34786 rol-i-mesto-fiziki-v-formirovanii-
sovremennoy-nauchnoy-kartini-mira-fizika-i-kultura.html

MexaHn4ecKoe
JIBIDKCHHE.
Cucrema oTcuera.
OTHOCHTENHHOCTh
MEXaHUYECKOTrO
JIBIKEHHSL.
[Ipsamas n
oOpatrHas 3a1a4u
MEXaHHUKHU

https://resh.edu.ru/subject/lesson/6287/conspect/

Paguyc-Bektop
MaTepHUATbHOU
TOYKH, €ro
IIPOEKLUU HA OCU

https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-
6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-
3bc3-4971-bac5-7b3e4ea270c8



https://studopedia.ru/26_34786_rol-i-mesto-fiziki-v-formirovanii-sovremennoy-nauchnoy-kartini-mira-fizika-i-kultura.html
https://studopedia.ru/26_34786_rol-i-mesto-fiziki-v-formirovanii-sovremennoy-nauchnoy-kartini-mira-fizika-i-kultura.html
https://resh.edu.ru/subject/lesson/6287/conspect/
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8

KOOpAMHAT.
Tpaekropus.
[lepemeruenue.
Cxopocts. Ux
IIPOEKIIMH Ha OCU
KOOpAMHAT

PaBrOMepHOE
MIPSIMOJIMHEMHOE
JIBYDKEHUE.
I'padmueckoe
OIKCaHue
PaBHOMEPHOTO
MPSIMOJIMHEIHOTO
JIBIDKEHUS

https://interneturok.ru/lesson/physics/10-

klass/mehanikakinematika/grafiki-pryamolineynogo-dvizheniya

10

Cnoxenue
IepeMELICHUN U
CKOPOCTEH.
Pemenue 3agau

http://class-fizika.ru/10 a8.html

11

HepaBromepHoe
JIBIDKEHUE.
MrHoBeHHas
CKOpPOCTb.
YckopeHnue.
[IpsimonuHeitHOe
JBUKEHHE C
MTOCTOSITHHBIM
YCKOpEHUEM

https://infourok.ru/konspekt-po-teme-uskorenie-5774163.html

12

I'paduueckoe
OIMCaHUe

http://class-fizika.ru/10 31.html



https://interneturok.ru/lesson/physics/10-klass/mehanikakinematika/grafiki-pryamolineynogo-dvizheniya
https://interneturok.ru/lesson/physics/10-klass/mehanikakinematika/grafiki-pryamolineynogo-dvizheniya
http://class-fizika.ru/10_a8.html
https://infourok.ru/konspekt-po-teme-uskorenie-5774163.html
http://class-fizika.ru/10_31.html

MPSMOJIMHEITHOTO
JBUKEHUS C
MMOCTOSIHHBIM
YCKOpEHHEM

13

CBoOoaHOE
najeHue.
Yckopenue
CBOOOIHOIO
IMaJICHUS.
3aBUCHMOCTh
KOOpJIMHAT,
CKOPOCTH,
YCKOpPEHUS OT
BPEMEHHU U UX

rpaduku

https://spadilo.ru/dvizhenie-tela-s-uskoreniem-svobodnogo-padeniya/

14

JIBuxeHue tena,
OpOIIEHHOTO TTO/T
YIJIOM K
TOPU30HTY

https://spadilo.ru/dvizhenie-tela-broshennogo-pod-uglom-k-gorizontu/

15

KpuBonuneiinoe
JIBUKEHHE.
JIBr>keHue 1o
OKPY>KHOCTH.
Yrnosas u
JINHENHas
ckopocts. [lepuon
1 9acToTa.
LlentpocTpemuren

https://interneturok.ru/lesson/physics/10-
klass/mehanikakinematika/dvizhenie-tela-po-krivolineynoy-traektorii-
dvizhenie-po-okruzhnosti-harakteristiki-vraschatelnogo-dvizheniya-
tsentrostremitelnoe-uskorenie



https://spadilo.ru/dvizhenie-tela-s-uskoreniem-svobodnogo-padeniya/
https://spadilo.ru/dvizhenie-tela-broshennogo-pod-uglom-k-gorizontu/
https://interneturok.ru/lesson/physics/10-klass/mehanikakinematika/dvizhenie-tela-po-krivolineynoy-traektorii-dvizhenie-po-okruzhnosti-harakteristiki-vraschatelnogo-dvizheniya-tsentrostremitelnoe-uskorenie
https://interneturok.ru/lesson/physics/10-klass/mehanikakinematika/dvizhenie-tela-po-krivolineynoy-traektorii-dvizhenie-po-okruzhnosti-harakteristiki-vraschatelnogo-dvizheniya-tsentrostremitelnoe-uskorenie
https://interneturok.ru/lesson/physics/10-klass/mehanikakinematika/dvizhenie-tela-po-krivolineynoy-traektorii-dvizhenie-po-okruzhnosti-harakteristiki-vraschatelnogo-dvizheniya-tsentrostremitelnoe-uskorenie
https://interneturok.ru/lesson/physics/10-klass/mehanikakinematika/dvizhenie-tela-po-krivolineynoy-traektorii-dvizhenie-po-okruzhnosti-harakteristiki-vraschatelnogo-dvizheniya-tsentrostremitelnoe-uskorenie

BHOE U TI0JIHOE
YCKOpEeHHE

16

KontponbHas
pabota o Teme
"Kunemaruka"

https://multiurok.ru/index.php/files/kontrolnaia-rabota-1-po-teme-

kinematika.html

17

[TepBblii 3aK0H
HrroToHa.
HuepryuanbHbie
CHCTEMBI OTCYETA.
[TpuHLIMDT
OTHOCHTEILHOCTHU
Tammnes.
Heunepunansubie
CHCTEMBI OTCUETa

https://studfile.net/preview/2568461/page:3/

18

Cuna.
PaBnoxelicTByro11
as cuia. Bropoit
3akoH HeroToHa.
Macca

https://interneturok.ru/lesson/physics/10-klass/bzakony-mehaniki-

nyutonab/vzaimodeystvie-tel-vtoroy-zakon-nyutona

19

Bzaumoneiictue
tei. Tpernii 3aK0H
Hrrorona

https://zftsh.online/articles/816

20

[TpuHLIMT
CYNEPIIO3ULUHU
cui. Pemenue
3aJ1a4 Ha
MPUMEHEHUE
3akoHOB HrroToHa

https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/zakony-

niutona-6595326



https://multiurok.ru/index.php/files/kontrolnaia-rabota-1-po-teme-kinematika.html
https://multiurok.ru/index.php/files/kontrolnaia-rabota-1-po-teme-kinematika.html
https://interneturok.ru/lesson/physics/10-klass/bzakony-mehaniki-nyutonab/vzaimodeystvie-tel-vtoroy-zakon-nyutona
https://interneturok.ru/lesson/physics/10-klass/bzakony-mehaniki-nyutonab/vzaimodeystvie-tel-vtoroy-zakon-nyutona
https://zftsh.online/articles/816
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/zakony-niutona-6595326
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325/zakony-niutona-6595326

3akoH BCECMHUPHOT'O

TATOTEHHUS.
21 OKBUBAJICHTHOCTh https://physics.spbstu.ru/userfiles/files/Mech3-4.pdf
rPaBUTALMOHHOM U
WHEPTHOU MaccChl
Cuna TSOKeCTH U
22 YCROpeHne https://skysmart.ru/articles/physics/uskorenie-svobodnogo-padeniya
CBOOOIHOTO
majacHus
JIBMKEeHHE
HeOECHBIX TENI U
nx I/ICKyCCTBeHHI)IX
23 CHYTHHIKOB. https://skysmart.ru/articles/physics/zakon-keplera
[lepBas
KOCMHUYECKas
CKOPOCTb. 3aKOHBI
Kennepa
http://urok55.ru/%D1%83%D1%80%D0%BE%D0%BAY%E2%84%962
C 1-%D1%81%D0%B8%D0%BB%D0%B0-
uja yrnpyrocTH.
24 3akxon T'yka. Bec %D1%83%D0%BF%D1%80%D1%83%D0%B3%D0%BE%D1%81%
D1%82%D0%B8-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD-
Tena %D0%B3%D1%83%D0%BA%D0%B0-%D0%B2%D0%B5%D1%81-
%D1%82/
Cwuita TpeHusl.
[Ipupona u BuabI
25 CHIT TPCHHA. https://infourok.ru/sili-treniya-sili-soprotivleniya-sredi-2754663.html

JIBr>keHue B
YKUJIKOCTH U Ta3e C
YUYETOM CHIIBI



https://physics.spbstu.ru/userfiles/files/Mech3-4.pdf
https://skysmart.ru/articles/physics/uskorenie-svobodnogo-padeniya
https://skysmart.ru/articles/physics/zakon-keplera
http://urok55.ru/%D1%83%D1%80%D0%BE%D0%BA%E2%84%9621-%D1%81%D0%B8%D0%BB%D0%B0-%D1%83%D0%BF%D1%80%D1%83%D0%B3%D0%BE%D1%81%D1%82%D0%B8-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD-%D0%B3%D1%83%D0%BA%D0%B0-%D0%B2%D0%B5%D1%81-%D1%82/
http://urok55.ru/%D1%83%D1%80%D0%BE%D0%BA%E2%84%9621-%D1%81%D0%B8%D0%BB%D0%B0-%D1%83%D0%BF%D1%80%D1%83%D0%B3%D0%BE%D1%81%D1%82%D0%B8-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD-%D0%B3%D1%83%D0%BA%D0%B0-%D0%B2%D0%B5%D1%81-%D1%82/
http://urok55.ru/%D1%83%D1%80%D0%BE%D0%BA%E2%84%9621-%D1%81%D0%B8%D0%BB%D0%B0-%D1%83%D0%BF%D1%80%D1%83%D0%B3%D0%BE%D1%81%D1%82%D0%B8-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD-%D0%B3%D1%83%D0%BA%D0%B0-%D0%B2%D0%B5%D1%81-%D1%82/
http://urok55.ru/%D1%83%D1%80%D0%BE%D0%BA%E2%84%9621-%D1%81%D0%B8%D0%BB%D0%B0-%D1%83%D0%BF%D1%80%D1%83%D0%B3%D0%BE%D1%81%D1%82%D0%B8-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD-%D0%B3%D1%83%D0%BA%D0%B0-%D0%B2%D0%B5%D1%81-%D1%82/
http://urok55.ru/%D1%83%D1%80%D0%BE%D0%BA%E2%84%9621-%D1%81%D0%B8%D0%BB%D0%B0-%D1%83%D0%BF%D1%80%D1%83%D0%B3%D0%BE%D1%81%D1%82%D0%B8-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD-%D0%B3%D1%83%D0%BA%D0%B0-%D0%B2%D0%B5%D1%81-%D1%82/
http://urok55.ru/%D1%83%D1%80%D0%BE%D0%BA%E2%84%9621-%D1%81%D0%B8%D0%BB%D0%B0-%D1%83%D0%BF%D1%80%D1%83%D0%B3%D0%BE%D1%81%D1%82%D0%B8-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD-%D0%B3%D1%83%D0%BA%D0%B0-%D0%B2%D0%B5%D1%81-%D1%82/
https://infourok.ru/sili-treniya-sili-soprotivleniya-sredi-2754663.html

COIPOTUBIICHUS
cpenpl

26

[aBnenue.
I'mnpocraTtuaecko
e naBienue. Cuia
Apxumena

https://resh.edu.ru/subject/lesson/5896/conspect/

27

AOCOIII0THO
TBEpOE TEIIO.
[TocrynarensHoOE U
BpalaTeIbHOe
JIBIKEHHE
TBEPAOTO Tea

https://resh.edu.ru/subject/lesson/6288/conspect/

28

MOMEHT CHUJIBbI
OTHOCHUTEJIBHO OCH
BpauieHus. [lnedo
CHJIBI

https://resh.edu.ru/subject/lesson/4720/conspect/

29

CroxeHune cun,
MIPUIIOKEHHBIX K
TBEPAOMY TEIIy.
LenTp TsxecTn
Tena. Y cloBus
paBHOBECHS
TBEPAOTO Tena.
Bunsl paBHOBECHS

https://resh.edu.ru/subject/lesson/4720/conspect/

30

Pemrenue 3amau

https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-

obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-

6724150.html



https://resh.edu.ru/subject/lesson/5896/conspect/
https://resh.edu.ru/subject/lesson/6288/conspect/
https://resh.edu.ru/subject/lesson/4720/conspect/
https://resh.edu.ru/subject/lesson/4720/conspect/
https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html
https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html
https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html

31

KonrtponbHas
pabota o Teme
"luHamuka.
CraTtuka TBepAOro
Tena”

https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-
obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-
6724150.html

32

Nmnynse
MarepuaIbHON
TOYKHU, CUCTEMBI
MaTepHUaAITbHBIX
Touek. L{enTp macc
CUCTEMBI
MaTepHUAITbHBIX
Touek. Teopema o
JBUKEHUU LIEHTpa
Macc

https://teach-in.ru/file/synopsis/pdf/mechanics-yakuta-M.pdf

33

NMiynsc cuiibl 1
U3MEHEHHE
VMITYJIbCA TEJIa.
3aKOH COXpaHEHUs
UMITYJIbCA.
PeaktuBHOE
JBY)KEHUE

https://resh.edu.ru/subject/lesson/1542/main/

34

MowmeHT
HMITYJIbCA
MaTepHUATLHOU
TOYKH.
IIpencrasnenue o
COXPaHEHUHU
MOMEHTa

https://physics.spbstu.ru/userfiles/filessMECH1-13.pdf



https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html
https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html
https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html
https://teach-in.ru/file/synopsis/pdf/mechanics-yakuta-M.pdf
https://resh.edu.ru/subject/lesson/1542/main/
https://physics.spbstu.ru/userfiles/files/MECH1-13.pdf

HUMITYJIbCA B
HEHTPAIbHBIX
18(02) 520, ¢

35

Pemrenue 3amau

https://studfile.net/preview/4614269/page: 14/

36

PaGora cumbl Ha
MaJjioM U Ha
KOHEYHOM
MIEPEMEIIICHUH.
I'padmueckoe
NPE/ICTaBIICHUE
paboThI CUITHL.
MOoOIIHOCTb CUJTBI

https://studfile.net/preview/4614269/page: 14/

37

Kunernueckas
sHeprus. Teopema
00 U3MCHEHHUH
KHHETHYIECKOM
SHEPTUU
MaTepUaIbHOU
TOYKH

https://studfile.net/preview/2824279/page:4/

38

ITorenuumansHbIe U
HEIOTECHLIMAIbHbIE
CHUIBI.
ITorennmanbHas
sHeprus. Bropas
KOCMUYECKast
CKOpPOCTb

https://100ballov.kz/mod/page/view.php?id=2672

39

Tperps
KOCMHUYECKast
CKOpoCTh. CBs3b

https://examer.ru/ege po fizike/teoriya/zakon sohraneniya impulsa



https://100ballov.kz/mod/page/view.php?id=2672
https://examer.ru/ege_po_fizike/teoriya/zakon_sohraneniya_impulsa

paboThI
HEMOTEHIINAJILHBIX
CHJI C U3MCHCHHUEM
MEXaHUYEeCKOU
SHEPTUH CUCTEMBI
Tea. 3aK0H
COXPaHCHUS
MeXaHH4YEeCKOM
SHEPTUu

40

Yupyrue n
HEyIpyrue
CTOJIKHOBEHUS.
YpaBHeHue
bepnymnu ns
uaeaabHON
JKHJIKOCTH

https://studfile.net/preview/4084869/page: 14/

41

KonTtponsHas
pabota o reme
"3aKOoHBI
COXpaHEHHUS B
MexaHuke"

https://infourok.ru/kontrolnaya-rabota-fizika-10-klass-tema-zakony-
sohraneniya-v-mehanike-4636516.html

42

PazButne
MpeACTaBICHUH O
MIPUPO/IE TETIOTHI.
OcHoBHBIC
nonoxenuss MKT.
Huddyzus.
BbpoyHoBckoe
JIBIDKCHHE

https://resh.edu.ru/subject/lesson/4722/conspect/



https://infourok.ru/kontrolnaya-rabota-fizika-10-klass-tema-zakony-sohraneniya-v-mehanike-4636516.html
https://infourok.ru/kontrolnaya-rabota-fizika-10-klass-tema-zakony-sohraneniya-v-mehanike-4636516.html
https://resh.edu.ru/subject/lesson/4722/conspect/

43

Crpoenue
ra3o00pa3HbIX,
KUJKUX U
TBEPJBIX TEJ.
Xapaxkrep
JBUKEHUS U
B3aUMOJIECHCTBUS
YacTHUIl BEIIeCTBa

https://resh.edu.ru/subject/lesson/3731/main/

44

Macca u pasmepsl
MOJIEKYI (aTOMOB).

KomnuecTBo
BeIleCTBA.
ITocTrostHHAsS
ABoraapo

http://class-fizika.ru/10 29.html

45

Temnepartypa.
Tennosoe
paBHOBECHE.
[Txana [enbcus

https://resh.edu.ru/subject/lesson/5898/conspect/

46

Pemrenue 3amau

47

Wneanbupiii ras.
T"a30BEIe 3aKOHEI

https://resh.edu.ru/subject/lesson/6292/conspect/

48

VYpaBHeHue
Menneneena-
Knaneiipona.
Pemenue 3agau

https://infourok.ru/praktikum po resheniyu zadach na primenenie ura
vneniva mendeleeva-klapeyrona-350535.htm

49

AOcomoTHas
TeMIieparypa.
3akon JlanpTOHA

https://edu-potential.ru/images/catalog/physics/Zakon Daltona.pdf



https://resh.edu.ru/subject/lesson/3731/main/
http://class-fizika.ru/10_29.html
https://resh.edu.ru/subject/lesson/5898/conspect/
https://resh.edu.ru/subject/lesson/6292/conspect/
https://infourok.ru/praktikum_po_resheniyu_zadach_na_primenenie_uravneniya__mendeleeva-klapeyrona-350535.htm
https://infourok.ru/praktikum_po_resheniyu_zadach_na_primenenie_uravneniya__mendeleeva-klapeyrona-350535.htm
https://edu-potential.ru/images/catalog/physics/Zakon_Daltona.pdf

50

H3onporieccel B
HJICAJILHOM Ta3e ¢
MOCTOSTHHBIM
KOJINYECTBOM
BEIlECTBA

https://physics.ru/courses/op25partl/content/chapter3/section/paragraph
3/theory.html

51

I'paduueckoe
NPEICTaBIICHUE
M30IPOIIECCOB:
U30TepMa,
M30X0pa, n306apa

https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-
kineticheskoy-teorii/grafiki-izoprotsessov

52

OcHoBHOE
ypaBHeHue MKT

https://foxford.ru/wiki/fizika/osnovnoe-uravnenie-mkt

53

Pemenue 3agau

54

CBs13b
a0COJIOTHOM
TeMIIepaTyphbl
TEPMOJIUHAMUYECK
Ol CHCTEMBI CO
cpenHen
KUHETHUYECKOH
SHEprueu
MOCTYIATEILHOTO
TEIIOBOrO
JIBUKEHUS €€
YaCTHII

https://resh.edu.ru/subject/lesson/5898/conspect/

55

O06o06mieHue U

CHCTEMAaTH3alHs
3HAHUH TI0 TEME
"OcHoBBI MKT"

https://infourok.ru/urok-obobscheniya-i-sistematizacii-znaniy-osnovi-
mkt-952335.html



https://physics.ru/courses/op25part1/content/chapter3/section/paragraph3/theory.html
https://physics.ru/courses/op25part1/content/chapter3/section/paragraph3/theory.html
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/grafiki-izoprotsessov
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/grafiki-izoprotsessov
https://foxford.ru/wiki/fizika/osnovnoe-uravnenie-mkt
https://resh.edu.ru/subject/lesson/5898/conspect/
https://infourok.ru/urok-obobscheniya-i-sistematizacii-znaniy-osnovi-mkt-952335.html
https://infourok.ru/urok-obobscheniya-i-sistematizacii-znaniy-osnovi-mkt-952335.html

56

KonrtponbHas
pabora 1o Teme
"OcnoBsl MKT"

https://infourok.ru/urok-kontrolnaya-rabota-osnovy-mkt-5075665.html

S7

Tepmonunamuuec
Kasl CHCTeMa.
3amanue BHENTHUX
ycnoBuid i T/J
CHCTEMBI.
Bremmwne n
BHYTpPEHHUE
rnapameTphbl.
[Tapametpst T/]
CHCTEMBI KaK
CpeaHUE 3HAUYCHUS
BEJIUYHH,
OIMMCBIBAIOIIUX €&
Ha
MHUKPOCKOITMYECKO
M YpOBHE

https://studfile.net/preview/7261139/page:2/

58

Hynesoe Hauano
TEPMOJIMHAMUKH.
CamornponsBosbHa
s penakcauus T/]
CUCTEMBI K
TEIJIOBOMY
PaBHOBECHIO

https://studfile.net/preview/9919164/page:3/

59

Monenn
HAAeaILHOTO ra3a B
TepMOl[I/IHaMI/IKe .

https://studfile.net/preview/7077312/



https://infourok.ru/urok-kontrolnaya-rabota-osnovy-mkt-5075665.html
https://studfile.net/preview/7077312/

VYcnosusa
MIPUMEHUMOCTH
3TOU MOJEIIH

60

VYpaBHeHue
MeunneneeBa-
Kianeiipona u
BBIpAKEHUE JJIs1
BHYTpPEHHEH
SHEPruu

https://examer.ru/ege po fizike/teoriya/uravnenie sostoyaniya idealnog
0 _Qaza

61

Beipaxenue ns
BHYTpPEHHEH
SHEPIUU
OHOATOMHOTIO
HACalIbHOTO rasa.
KBa3ucrarnueckue
1 HECTaTUYECKHE
MIPOLIECCHI

https://internat.msu.ru/media/uploads/2013/11/%D0%A4%D0%B8%D0
%B7%D0%B8%D0%BA%D0%B0-%D0%97%D0%A8-92.pdf

62

DnemeHTapHas
pabota B
TEPMOJIUHAMUKE.
Brruncnenue
paboTHI TIO
rpaduky mpoiecca
Ha pV-auarpamme

https://fizegerepetitor.ucoz.net/index/2 2 6 ehlementarnaja rabota v t
ermodinamike/0-75

63

Temnonepenaya
KakK CIoco0
U3MEHEHHUS
BHYTPEHHEH
suepruun TJ{

https://physicsstudy.ru/ege-po-fizike/ege-teploperedacha-kak-sposob-
izmeneniya-vnutrenney-energii-bez-soversheniya-raboty-konvektsiya-
teploprovodnost-izlucheniye.html



https://examer.ru/ege_po_fizike/teoriya/uravnenie_sostoyaniya_idealnogo_gaza
https://examer.ru/ege_po_fizike/teoriya/uravnenie_sostoyaniya_idealnogo_gaza
https://internat.msu.ru/media/uploads/2013/11/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0-%D0%97%D0%A8-92.pdf
https://internat.msu.ru/media/uploads/2013/11/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0-%D0%97%D0%A8-92.pdf
https://fizegerepetitor.ucoz.net/index/2_2_6_ehlementarnaja_rabota_v_termodinamike/0-75
https://fizegerepetitor.ucoz.net/index/2_2_6_ehlementarnaja_rabota_v_termodinamike/0-75
https://physicsstudy.ru/ege-po-fizike/ege-teploperedacha-kak-sposob-izmeneniya-vnutrenney-energii-bez-soversheniya-raboty-konvektsiya-teploprovodnost-izlucheniye.html
https://physicsstudy.ru/ege-po-fizike/ege-teploperedacha-kak-sposob-izmeneniya-vnutrenney-energii-bez-soversheniya-raboty-konvektsiya-teploprovodnost-izlucheniye.html
https://physicsstudy.ru/ege-po-fizike/ege-teploperedacha-kak-sposob-izmeneniya-vnutrenney-energii-bez-soversheniya-raboty-konvektsiya-teploprovodnost-izlucheniye.html

CHUCTEMEI 0€3
COBEpILICHUS
paboThI

64

Konsekius,
TEIJIONPOBOHOCT
b, U3JIYYCHUE

https://resh.edu.ru/subject/lesson/2594/start/

65

KomuuecTtBo
TEIUIOTHI.
TenmoéMKOCTb
Tena. Y gelibHas U
MOJISIpHAst
TEIIOEMKOCTH
BCIICCTBA.

VY nennHas TemniaoTa
CrOpaHMs TOTUIMBA

https://interneturok.ru/lesson/physics/10-klass/osnovy-
termodinamiki/kolichestvo-teploty-udelnaya-teploemkost

66

Pacuér
KOJIMYECTBA
TETUIOTHI PH
Terionepeaaye

https://cyberpedia.su/5x96cc.html

67

[TousiTue 00
anqrabaTHOM
npouecce. [lepbrit
3aK0H
TEPMOIMHAMUKH

http://fizmat.by/kursy/termodinamika/pervyj zakon

68

KommuectBo
TEIUIOTHI ¥ paboTa
KaK MephbI
H3MCHCHUS
BHYTPEHHEH

https://resh.edu.ru/subject/lesson/5897/main/



https://resh.edu.ru/subject/lesson/2594/start/
https://interneturok.ru/lesson/physics/10-klass/osnovy-termodinamiki/kolichestvo-teploty-udelnaya-teploemkost
https://interneturok.ru/lesson/physics/10-klass/osnovy-termodinamiki/kolichestvo-teploty-udelnaya-teploemkost
https://cyberpedia.su/5x96cc.html
http://fizmat.by/kursy/termodinamika/pervyj_zakon
https://resh.edu.ru/subject/lesson/5897/main/

suepruu T/1
CUCTEMBI

Bropoii 3akoH
TEPMOIMHAMUKHU
JUTSl pABHOBECHBIX
Y HEpAaBHOBECHBIX

https://infourok.ru/proekt-uroka-neobratimost-processov-v-prirode-

* IPOLIECCOB. vtoroy-zakon-termodinamiki-klass-2029133.html
HeoGpaTumocts
MPUPOIHBIX
MPOIIECCOB
[IpuHuUnBI
20 JCUCTBUS https://interneturok.ru/lesson/physics/10-klass/osnovy-
TEIJIOBBIX MAIKH. termodinamiki/printsip-deystviya-teplovogo-dvigatelya
KIIJ,
MarcimanbHoe https://foxford.ru/wiki/fizika/maksimalnoe-znachenie-kpd-teplovoy-
71 s3naueHue KI1I. . .
mashiny-tsikl-karno
Hwukn Kapno
79 Permrere 3aad _https://infogrok.ru/pr_ezentgciva—po—fizike—ekoloqicheskie—aspekti—
ispolzovaniya-teplovih-dvigateley-klass-3298700.html
OKOJIOTHYECKHe
ACIICKTHI
HCITOIH30BaHUS
TEIUIOBBIX . . . . . .
73 BHTATEIC. https:lllnfqurok.ru/prfezentg(:lva-po-flmke-ekolomcheskle-aspektl-
ispolzovaniya-teplovih-dvigateley-klass-3298700.html
TennnoBoe
3arps;3HEHUE
OKpY’KaroIIen

cpelbl



https://infourok.ru/proekt-uroka-neobratimost-processov-v-prirode-vtoroy-zakon-termodinamiki-klass-2029133.html
https://infourok.ru/proekt-uroka-neobratimost-processov-v-prirode-vtoroy-zakon-termodinamiki-klass-2029133.html
https://interneturok.ru/lesson/physics/10-klass/osnovy-termodinamiki/printsip-deystviya-teplovogo-dvigatelya
https://interneturok.ru/lesson/physics/10-klass/osnovy-termodinamiki/printsip-deystviya-teplovogo-dvigatelya
https://foxford.ru/wiki/fizika/maksimalnoe-znachenie-kpd-teplovoy-mashiny-tsikl-karno
https://foxford.ru/wiki/fizika/maksimalnoe-znachenie-kpd-teplovoy-mashiny-tsikl-karno
https://infourok.ru/prezentaciya-po-fizike-ekologicheskie-aspekti-ispolzovaniya-teplovih-dvigateley-klass-3298700.html
https://infourok.ru/prezentaciya-po-fizike-ekologicheskie-aspekti-ispolzovaniya-teplovih-dvigateley-klass-3298700.html
https://infourok.ru/prezentaciya-po-fizike-ekologicheskie-aspekti-ispolzovaniya-teplovih-dvigateley-klass-3298700.html
https://infourok.ru/prezentaciya-po-fizike-ekologicheskie-aspekti-ispolzovaniya-teplovih-dvigateley-klass-3298700.html

74

Pemenue 3agau

https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-

obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-

6724150.html

75

O06o061ieHue U
CHCTEMAaTH3aLHs
3HAHUH I10 TEME
"TepMmoarHaAMUKA.
TennoBbie
MalInHb!"

https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-

obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-

6724150.html

76

KoHnTtponbsHas
pabota 1mo Teme
"TepMmoarHaAMUKA.
TennoBbie
MalInHb!"

http://collegy.ucoz.ru/publ/65-1-0-13728

77

[TapoobpazoBanue
Y KOHJICHCAITHSI.
Hcnapenne n
KUTICHHE.

VY nenbHas TerioTa
napooOpa3oBaHus

https://resh.edu.ru/subject/lesson/2985/main/

78

Hacrnnennsie u
HEHACBIIIEHHbBIE
Mapebl.
KauecTBennas
3aBHCHUMOCTh
IUIOTHOCTH U
JaBIECHUS
HACBIIIEHHOTO
napa ot

https://physicsstudy.ru/ege-po-fizike/ege-nasyshchennyye-i-
nenasyshchennyye-pary-kachestvennaya-zavisimost-plotnosti-i-
davleniya-nasyshchennogo-para-ot-temperatury-ikh-nezavisimost-ot-
obyema-nasyshchennogo-para.html



https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html
https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html
https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html
https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html
https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html
https://infourok.ru/komplekt-rabochih-programm-po-fizike-po-obnovlennym-fgos-soo-dlya-obuchayushihsya-10-11-klassov-6724150.html
http://collegy.ucoz.ru/publ/65-1-0-13728
https://resh.edu.ru/subject/lesson/2985/main/
https://physicsstudy.ru/ege-po-fizike/ege-nasyshchennyye-i-nenasyshchennyye-pary-kachestvennaya-zavisimost-plotnosti-i-davleniya-nasyshchennogo-para-ot-temperatury-ikh-nezavisimost-ot-obyema-nasyshchennogo-para.html
https://physicsstudy.ru/ege-po-fizike/ege-nasyshchennyye-i-nenasyshchennyye-pary-kachestvennaya-zavisimost-plotnosti-i-davleniya-nasyshchennogo-para-ot-temperatury-ikh-nezavisimost-ot-obyema-nasyshchennogo-para.html
https://physicsstudy.ru/ege-po-fizike/ege-nasyshchennyye-i-nenasyshchennyye-pary-kachestvennaya-zavisimost-plotnosti-i-davleniya-nasyshchennogo-para-ot-temperatury-ikh-nezavisimost-ot-obyema-nasyshchennogo-para.html
https://physicsstudy.ru/ege-po-fizike/ege-nasyshchennyye-i-nenasyshchennyye-pary-kachestvennaya-zavisimost-plotnosti-i-davleniya-nasyshchennogo-para-ot-temperatury-ikh-nezavisimost-ot-obyema-nasyshchennogo-para.html

TEMITEPaTyphl, UX
HE3aBUCHMOCTB OT
00BEMa
HACBIILIICHHOT'O
napa.
3aBUCHMOCTh
TEMIIEPATYPbI
KHUIICHUA OT
JaBJIICHUS B
KUIKOCTH

79

BnaxxHocTb
BO3/yXa.
AOcomoTHAs U
OTHOCHUTEJIbHAs
BJIQYKHOCTH

https://skysmart.ru/articles/physics/vlazhnost-vozdukha

80

Pemenue 3agau

81

TBépnoe Teno.
Kpucrammueckue
U aMOp(QHBIE TeNa.
Anunzotponus
CBOMCTB
KpPHUCTaJJIOB

https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-
kineticheskoy-teorii/svoystva-tverdyh-tel

82

IInaBnenue u
KpUCTaJTU3alHsI.
VnenbHas TemnoTa
IJIABIICHUSL.
Cybnumarnus

https://oblakoz.ru/conspect/528636/plavienie-i-Kristallizaciya-udelnaya-
teplota-plavleniya-sublimaciya

83

Hedopmaruu
TBEPIOTO TENA.

https://infourok.ru/proektnaya-rabota-po-fizike-deformacii-tverdyh-tel-

11-klass-5188627.html



https://skysmart.ru/articles/physics/vlazhnost-vozdukha
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/svoystva-tverdyh-tel
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/svoystva-tverdyh-tel
https://oblakoz.ru/conspect/528636/plavlenie-i-kristallizaciya-udelnaya-teplota-plavleniya-sublimaciya
https://oblakoz.ru/conspect/528636/plavlenie-i-kristallizaciya-udelnaya-teplota-plavleniya-sublimaciya
https://infourok.ru/proektnaya-rabota-po-fizike-deformacii-tverdyh-tel-11-klass-5188627.html
https://infourok.ru/proektnaya-rabota-po-fizike-deformacii-tverdyh-tel-11-klass-5188627.html

Pactsokenne u
cxartue. CaBur.
Monyinb FOHra.
IIpenen ynpyrux
nedopManui

84

TermoBoe
pacumpeHue
JKUOKOCTEN U
TBEPABIX TEIL.
AHrapMoHu3M
TCIIOBBIX

KOJIEOaHMI YaCTUI]

BCIICCTBA

https://studfile.net/preview/9373824/page: 27/

85

[IpeoOpa3oBanue
DHEpPIrUu B
(ha3oBBIX
nepexojiax

https://cknow.ru/knowbase/135-tema-2117-preobrazovanie-energii-v-
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