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s ooygaromuxcs 10 kmacca



c.IlpeoOpaxkenka2(023

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOimero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpazoBareibHON mnporpammel, npencrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€rtom (enepanbHON paboueld mporpamMmbl BocnuTaHus v KoHuenmmu
npenojaBaHus yueoHoro npeamera «Pusznka» B 00pa3oBaTEIbHBIX OPraHU3AIMAX
Poccuiickoit  depeparuu,  peaJM3ylOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezaenser o0A3aTeNbHOE MPEIMETHOE COICpIKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/esioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke ma€T mTpelncTaBieHUE O IENAX, COAEpKaHUHU, O0OIIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YPOBHSI IO3BOJSIET PEATM30BATh
3a/lauyu MPO(ECCUOHATLHON OpUEHTAIMM, HAIPABIEHO HA CO3/aHHE YCIOBUU IS
NPOSIBIICHUS CBOUX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI [IJIsi MPOAOJDKEHHUs 0O0pa3oBaHUA B
OpraHu3aIusgax MNpoQPecCUOHATBHOTO O00pa30BaHWSA IO Pa3IMYHBIM  (PU3HUKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme mo (QusMke ONpENeNsioTCS IUIAHUPYEMBbIE Pe3yJbTaThl
OCBOCHHUS Kypca (GU3HKK Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus: TUIHOCTHEIE,
MeTampeJMeTHbIe, TpeIMeTHble (Ha  yrayOonéaHoMm  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOM [IJIsi pa3pabdOTKH TpeOOBaHUNW K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4YaroIIMUXCs, OCBOMBIIUX
mporpaMMmy 10 (HM3MKE HA YypOBHE cpeaHero oobmero oOpa3oBaHus Ha
YII1yOJIEHHOM YPOBHE, SIBISIETCA CUCTEMHO-AEATEIbHOCTHBIN MOAXO/I.

[IporpamMma no gpu3uKe BKIIOYAET:

IUTAHUPYEMBIC PpEe3yJbTaThl OCBOEHHUS Kypca (HM3WKM Ha YrIyOnEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 110 TOJIaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «Pu3nka» mo rogaM 00ydeHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCIIOJIb30BaHa YUUTENIIMU (DU3UKH J1JIS COCTABJICHUSI CBOUX PA0OUUX MPOTPaMM.



[Iporpamma no u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENICH U
MPEIOCTABISIET BO3MOXKHOCTU JUJI  pEAIM3AlMU  PA3IUYHBIX METOJUYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3NKKW Ha YriayOJIEHHOM YpOBHE MPH YCIOBUU
coxpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.

®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHMM 00 okpyskatomeMm Mupe. IKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yIOIUi
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HMYECKHUE 3aKOHBI
JeXKaT B OCHOBE IIPOIIECCOB U SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbusnueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U aKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUU ONpeeio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTHMH B cdepe HHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIyYEHHUs] HOBBIX MAaT€pHaOB C 3aJaHHBIMU CBOMCTBamMu. M3yueHue
(GbU3MKM BHOCUT OCHOBHOW BKJIaJg B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHHBI MHUpa 00ydaromierocs, B (GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIN
METO/ TIO3HAHUSI TIPU BBIMOJTHEHUH UMU Y4eOHBIX UCCIEOBAHUM.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeIHEr0 00111ero 06pa3oBaHus MOJ0KEH
PAI Uael, KOTOPbIe MOYKHO pacCMaTpPUBaTh KaK MIPUHITUIIBI €TI0 MOCTPOCHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypcC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEepUU, BEIIECTBE W
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpPEeAnonaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢usuku ¢ pa3BuTMeM OOIEecTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M DKOJIOTHUYECKIUMH MPOOIeMaMHu.

Hoesa npuknaonon nanpasnennocmu. Kypc buzuku yromyOon€HHOTO ypOBHS
MpEAINoJIaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJIOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sTOoM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTpOWCTBa, U
TE€XHOJIOTHU.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONlepKaHMs, TOCBAMIEHHBIX DKOJIOTHYECKAM TIpoOJieMaM  COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHUM, a TaKKe OOCYXKICHHS
po0JieM palMOHAIbHOTO MPUPOAOINIOIB30BAHUS U IKOJIOTUYECKOU 0€30MacHOCTH.



OcBoeHue cofepkaHusl MPOrpaMMbl 10 GU3UKE JOJKHO OBITH MOCTPOCHO HA
MPUHIIMAIIAX CUCTEMHO-AESATEILHOCTHOTO Mmoaxoaa. Jns Gu3nku peanusaiust 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BAaHUHM CaMOCTOATEIBLHOIO SKCIIEPUMEHTA Kak
MOCTOSIHHO JieiicTBytolero (akropa ydeOHoro mpoiecca. [ns yriyonéHHoro
YPOBHS — DOTO CHUCTEMa CaMOCTOATENBbHOTO YYEHHUYECKOTO HSKCIEPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MPU H3YYEHUH HOBOTO
Marepuaia, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3anuu (U3MYECKOrO0 NpakTUKyma. B mnepBom ciyyae
OpakTUKyM npoBoautcs nubo B koHie 10 u 11 kmaccos, 1100 mociie nepBoro u
BTOPOTrO TMOJYroAMM B KaXIOM H3 3TUX KiaccoB. Bropoit cmocod — 310
UHTErpamusi padoT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
IPOBOJATCS B Mpollecce u3ydeHus pasnaena (temsl). [Ipu stom mox paboramwu
NPaKTUKyMa MOHMMAETCS CaMOCTOSATENbHOE HMCCIEOBaHUE, KOTOPOE MPOBOIUTCSA
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOT0 BUAa 0€3 MOIaroBoi HHCTPYKIIUH.

B nmporpamme mno (@usMke cuUcTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
1abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM TepedHeM. Buioop
TEMAaTUKU JIJI1 3TUX BUJOB YUCHUYECKHX MPAKTUUECKUX PAOOT OCYIIECTBISCTCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOAS U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUS W OcCHamleHus: kabuueta Qusuku. [Ipu sToM oOecmneunBaeTcs
OBJIaJIcHWE OOYYaloOlMMUCA YMEHHUSIMHU TMPOBOJUTH TMpPSMblE U KOCBEHHBIE
U3MEpEHUs, MCCIEAOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHME YIEISETCS PEHICHHI0 PAacdYE€THBIX M KAadeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3QITAaHHOW W HESBHO 3aJIaHHOW (DU3WYECKOW MOJENbIO, TIO3BOJISIONINE TTPUMCHSTH
U3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTM KaK W3 OJIHOTO paszfiena Kypca, Tak |
UHTETPUPYs MIPUMEHEHUE 3HAHUN U3 Pa3HbBIX pa3feioB. /(s kauecTBEHHBIX 3a7a4
MPUOPUTETOM SBIIAIOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEKAHUS
(bu3nUecKuX SBICHUN U MPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyroiue BpIOOpa
buznuecKkoi MOACIN JUTIsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH YyriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
npeaMeTHoro kabunHera. B kaOuHeTre GU3MKK MODKHO OBITH HEOOXOaUMOE
nabopaTopHoe OOOpYJOBaHHWE JMJIS BBIMOJHEHUS YKAa3aHHBIX B MPOTpaMMe I10
¢u3MKe YYCHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JleMoHcTpanimoHHOE 00opyAoBaHue (GOPMUPYETCS B COOTBETCTBUU C
MNPUHIUIIOM MHUHHUMAJIBHOM JOCTATOUHOCTU U  OOECIEUMBAET IOCTAHOBKY



MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JEMOHCTpAIMil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHHH ©  TPOILECCOB, OMIHUPUYECKUX |
(GyHIaMEeHTaIbHBIX 3aKOHOB, NX TEXHHUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe 00OpyJaoBaHUE IS YYEHHUYECKUX TMPAKTUYECKUX pPadoT
dopMupyeTCsl B BHAC TEMaTHYECKUX KOMILUIEKTOB M OOECIICYMBACTCS B pacuéTe
OJTHOTO KOMIUICKTa Ha JBYX OOydJarmmuxcs. TeMaTHYeCKHE KOMIUICKTHI
71a00paTOPHOTO O00OPYMOBAaHUS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
WCITOJIb30BAaHUU aHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a00pPaTOPHIA.

OCHOBHBIMH IIEJISIMHA U3y4CHUS (PU3NUKH B 00IIIeM 00pa30BaHUU SIBIISFOTCS:

dbopMHpOBaHUE HHTEpECAa M CTPEMIICHHS OOyYaIOIIMXCA K HAYYHOMY
U3YYCHHWIO TPUPOJBI, Pa3BUTHEC WX HHTEUICKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHTHE TPEACTABICHUNA O HAyYHOM METOJC IMO3HaHUS W (POpMUPOBaHHE
MCCJICIOBATEIHLCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yjIbTaTa M3y4YeHHUS OCHOB
CTPOCHUS MaTEepPUH M PyHIAMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHUpOBaHUE YMEHU OOBSICHATH SIBICHUS C HCIOJIb30BaHUEM (U3HUCCKHUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU JJs Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npeICTaBIeHU N 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuOHaTbHON NIESITeNIbHOCTH, CBA3AaHHBIX C (U3MKOW, MOATOTOBKAa K
JanbHeIeMy OOy4eHHIO B ’TOM HAlpaBICHUU.

JlocTkeHue ITUX 1eNiel 00ecTeurnBaeTcs peleHueM CIIeAyIomuX 3a1a4 B
Ipoliecce U3ydeHus Kypca GU3MKHA Ha YPOBHE CPEHEr0 00Iero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OOMUX (PUBHMYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPOPH3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecknx SBICHUNA B TPHUPOAEC W IS MPUHATHAA TPAKTHUECKUX DPEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
duznueckor MoIenblo, 3a/ad, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHLHOE CO3/IaHHE
dusnueckor Mojenu, aaeKBaTHOW YCIOBHSIM 3aJadd, B TOM 4YHCJE 3a7ad
WHXEHEPHOTO XapaKTepa;

NOHWMaHWe (PU3NYECKUX OCHOB W TPHUHIUIOB JCHCTBUS TEXHHUYECCKUX
YCTPOUCTB Y TEXHOJIOTUIECKUX TPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENy;



OBJIaJICHUE METOJaMU CaMOCTOSITEIbBHOIO IUIAHUPOBaHUS U MPOBEICHUS
¢u3nYecKNX OSKCIEPUMEHTOB, aHaIM3a M HWHTEPOpETalud  HHPOpPMAIIIH,
OIpeJeNIeHHs] JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pPa3BUTUS YMEHHUU IMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOH JAEATEIBHOCTH;

pa3BuTHE uHTEpeca K chepaM MpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBIA ypOBEHBb
u3ydyeHus: ydyeOHoro nmnpeamera «®Pu3MkKa» Ha YpPOBHE CpEAHEro OO0IIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOIKEHHE
0o0pa3oBaHus M0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha u3yudenne ¢pusuku (yrinyOnEHHbIA ypOBEHb) HAa YPOBHE CPEIHETO OOIIEro
obOpazoBanus otBoauTcs 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HEZIEIIO)

[Ipennaraemsplii B mporpamme Mo (¢U3MKE TMepeyeHb JaOOpaTOPHBIX MU
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NpOBEJICHUs JIaDOPAaTOPHBIX PA0OT W OMBITOB C YYETOM HMHAMBHUAYAIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa mo3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIEpUMEHT M TEOpHusl B Mpollecce IMo3HaHus npupoasl. HabGmonenue u
AKCTIIEPUMEHT B (pu3nKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3MUECKUX SBICHUN M MPOIECCOB (MaTepuUalibHas TOYKa,
aOCOJIFOTHO TBEPJOE TEI0, HWJeadbHas >KUIAKOCTb, HJACAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unore3a. @U3MYECKHil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCcTH. dDusnueckas
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOU KapTUHBI
MHpPA, B IPAKTUYECKOU AECATEIBHOCTH JIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune cuiibl TOKa M HAOPSOKEHHWS B LENU I[OCTOSIHHOIO TOKa IIpU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKoMCTBO ¢ LU(]poBoit aboparopueit mo ¢usuke. [Ipumepsl n3MepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Pannyc-BekTop MarepuaibHOW TOYKH, €ro IPOEKIMM Ha OCH CHCTEMBI
KoopauHat. TpaekTtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.



CBoOonHoe maneHue. YCKOpEeHHEe CBOOOJHOTO MajaeHus. J[BrkeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPIMHAT, CKOPOCTH M
YCKOPEHHMsI MaTepUajIbHON TOYKU OT BPEMEHU U UX IpaduKu.

KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrota oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHT€HIMAIbHOE) U MOJIHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIIUAOMETP,
JIBUKEHUE CHApsIOB, LEMHbIe, IIecTepéHYaTble W peMEHHbIE TMepeiayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopaenb cucTteMbl OTCUETA, WIUTIOCTPALU KUHEMATUYECKUX XapaKTEPUCTHK
JIBIKCHUS.

CriocoObl UcCleI0BaHUs TBUKEHUH.

NnnrocTtpanus npeaenbHoro nepexo/ia 1 u3BMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenne naBmwkeHUs Tena, OpOIIEHHOTrO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHW IBHKEHHS OJHOTO M TOTO Ke
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTM OT BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

WN3yuenue [BWXKEHMsSI Tena, OpOIIEHHOro Tropu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOW NPONOPLHMOHAIBHON 3aBUCUMOCTH MEXKIY JaJTbHOCTBHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

WN3yueHnue JBHKEHHS Tella MO OKPY)KHOCTH C IOCTOSHHOM [0 MOIYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH NEpPHOJA OOpallleHHs KOHUYECKOIO MasTHUKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumanbHble cucTeMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HenHepuuanbHble cUCTEMBI OTCUETa (OmpenesieHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
UHEPTHOU MacCCBI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKEeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, aBmxymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. 'mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIMAJIBHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne nAByX UMIMHAPOB WM WIAPOB PA3HOM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIOLIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEII.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3mepenue paBHOIECUCTBYIOIIECH CUJI MIPU JBUKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMKEHUS Opycka IIo
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pe3UHOBOM 00pasile, OT ux AedopMalum.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKIOHHOM MJIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeJla, UMEIOLIEr0 MIONAb OMOPBHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BUXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MmarepuanbHOM TOYKH. Teopema 00 H3MEHEHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM mone. lloTeHumanbHas >HEprusd
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rpu cBOOOTHOM IMa/IEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE W3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUS] MPU ABWKEHUHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJCHCTBUS 4YaCTHI] BewiecrBa. Mojaenum CTpOeHus Ta30B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkaia temneparyp KennBuna). 3akon JlansTona. M3omporeccsl B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHUST MOJIEKYJT HJI€aIbHOTO Tra3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudeckne yCTpPOMCTBA W TEXHOJOTHYECKUE IMPOIECChI: TEPMOMETD,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuim4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne wW30TEpMHUYECKOro Tpolecca (PEKOMEHJOBAHO MCIOJIb30BAHKE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CUCTEMBbI. BHENIHNE 1 BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BeipakeHue MJisi BHYTPEHHENH SHEPIUU OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpoliecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJUHAMUYECKON CHCTEMBI IMPOXOIUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh MpUPOIHBIX TTPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, M3ENbHBIM U KapOIOpaTOpHBIN JBUTAaTeNd, MapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

N3menenue Temnepatypsl Ipu aaiuadaTHYecKOM PACIINPEHUH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomot, npakmukKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnvie cocmoanus eeuecmea. Pazogvie nepexooul.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO apa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne u KpucTamu3anus. YJeiabHas TEIUIOTa IJIaBJICHUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OMNBbITHl C MBUIBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npakmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korpduiirieHTa TOBEPXHOCTHOTO HATSHKCHUSI.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, MAMDIIEKTPUKA U TMOJYIPOBOJIHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocth  anekTpudeckoro  moss.  [IpoGubiit  3apsa.  Jluauwm
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexkTpocTaTuyecKkoro nojis. CBa3b HANPSIKEHHOCTH MOJS U Pa3HOCTHU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PaBHOMEPHO 3apsDKEHHOTO To 00béMy mmapa. [lome paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnsnexkrpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOJIHOM BJIEKTPUYECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOMCTBO M MPUHLIMUIT JIEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA IMTOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHI[MAJIOB (HaTmIpsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CylecTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOIrO0 TOKa. VcTouHMKH
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpbHOE, MapaUICIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHMKA TOKAa. 3akoH Owma mis
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COTIPOTUBIICHHS TIPU TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIIOCAMU HCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLUHUATIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIICHUS METAJJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JIIEKTPOJIUTAX. DJIEKTPOJIUTHUYECKAS IAUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: Ta30paspsIHbIe
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snekrponusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BEIMYMH, TPOBEpPKa MPEIJIOKEHHBIX THMoTe3 (BbIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIETb, H3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3aluss OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIUJIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILECTBA, MOJSpHAas Macca, IMOJy4eHHEe HAHOMAaTepHalioB, TEIUIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C UCIOJIBb30BAaHUEM MEXAHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBasi TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.



IIJTAHUPYEMBIE PE3YIJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpenMera «Duszukan
JOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAOIINXCSI PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOIIECCE peaav3allii OCHOBHBIX HaIpPaBJICHUN
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

¢ C(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3ZUIIMU 00YYAIOIIETOCs KaK aKTUBHOTO

¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IECTBa;
SIIPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPAaTUYECKUX LIEHHOCTEH;

®TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TI'PAKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
OpraHu3aluu;

®yMEHHE B3aUMOJICHCTBOBATh C COLUUAIIBHBIMU UHCTUTYTAMH B COOTBETCTBUU

¢ UX QYHKIMSIMU U HA3HAYCHUEM;

®TOTOBHOCTbH K T'YMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:
¢ c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;
®[ICHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTUXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
¢ c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, TUYECKOTO TTOBEACHHUS;
¢CIIOCOOHOCTh OIEHHMBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

®0CO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOWIMBOTO OYTyIIIEro.

3CTETUYECKOr0 BOCIIUTAHUSA:

®3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOYAs ICTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NYECKOUN HayKe.
TPYAOBOI'0 BOCIIUTAHUSA:



®UHTEpPEC K Pa3IMYHBIM cdepaM NpOPECCHOHATBHON IeATEIbHOCTH, B TOM
YuClI€ CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOp OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TIaHBbI;
®TOTOBHOCTh U CITIOCOOHOCTHh K 0O0OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.
IKOJIOTH4€eCKOr0 BOCIIUTAHUA:
¢C()OPMUPOBAHHOCTh HKOJIOTMUECKOW KYJIBTYphl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;
®IUIAHMPOBAHUE U OCYIIECTBICHUE ACUCTBUM B OKPYXAOUIEH Cpele Ha
OCHOBE 3HaHUS 1eJIe YCTOMYUBOIO pa3BUTHUS YEJIOBEYECTBA;
®paCHIMPEHUE OMbITa JEATEIbHOCTH 3KOJOTMYECKONW HampaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 1O (hU3UKe.
HEHHOCTH HAYYHOI'0 MO3HAHUS:
*Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;
®0CO3HAHUE IICHHOCTH HAy4YHOM JEsITEeNIbHOCTH, TOTOBHOCTH B Ipoliecce
U3ydeHus (DU3UKH OCYIIECTBIISITh MPOEKTHYIO M HCCIEIOBATEIBCKYIO
NEeSITEIbHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
®CaMOCTOATENIBHO  (opMyupOBaTh W aKTyaIM3UpPOBaTh  MpoOIIemMy,
paccmatpuBaTh €€ BCECTOPOHHE;
®OMPECIISITh LN JESITEIbHOCTH, 3a/7aBaTh IapaMeTpbl W KPUTEPUH HUX
JIOCTHKCHUS,
®BBISBISITh  3aKOHOMEPHOCTM W IPOTUBOPEYUS] B  PacCMATPUBAEMBIX
(bU3HUECKUX SABICHUSX;
epa3pabarpiBaTh TUIAH PEIICHHUS MPOOJIEMBI ¢ YIETOM aHAIM3a WMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPUAITBHBIX PECYPCOB;
®BHOCUTHh KOPPEKTHUBBI B  JESITEIbHOCTb, OICHUBATH COOTBETCTBHUE
pEe3yJIbTAaTOB LEISAM, OLICHUBATh PUCKH ITOCJIEACTBUH JI€ATEIILHOCTH;
®KOOPJMHUPOBATH M  BBINOJHATH PpabOTy B  YCIOBUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUSA,
®pa3BHBATh KPEATUBHOE MBIIIICHNE MPH PEIICHUN KU3HEHHBIX TPOOJIeM.
ba3oBble ucciieoBaTejIbCKue 1eCTBHA .



®BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMH TOHSATUSIMH W METOJAMHU
(u3nUeCcKol HayKu;

®BJIAJICTh HABBIKAMU YYCOHO-UCCIIEIOBATEIBCKON U IPOSKTHON JACATEITHHOCTH
B 001acTH (DU3UKHU, CITIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
NOWCKY  METOJOB  peIIeHHWs 3adad  (PU3UYECKOTO  COJICPKaHWUS,
IPUMCHEHHIO PA3IMYHBIX METOOB TIO3HAHUS;

®BIIAJICTh BUIAMHU JEATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUSA, €T0
MHTEPIIPETAIINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallusX, B TOM YHCJIE MPHU CO3JaHUU YYCOHBIX NMPOEKTOB B 00JIACTH
buzuky;

®BBISBIIATh MPUYUHHO-CIICJCTBEHHBIC CBS3W W aKTyaJU3MpOBaATh 3ajauy,
BBIIBUTATh THIOTE3y €€ penieHUs, HaxOAuTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTpPbl U KPUTECPUHU
pEIICHHS;

®aHAJIM3UPOBATh IIOJYYECHHBIC B XOJE€ pCEUICHUS 3aJa4yd Pe3yJbTaThl,
KPUTHYECKH OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIE 3a/Jaud B 00Opa30BaTEIbHOM
NeSTENBHOCTH, B TOM YMCJIE MPU U3yUYEeHUU (PU3UKH;

®1aBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

eyMETh TNEPEHOCUTHh 3HAHUS 1O (U3NKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEEATEIHbHOCTH;

®yMETh UHTETPUPOBATh 3HAHUA U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

®BLIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIEC TTOX0/bI U PEIICHHUS;

®CTaBUTH NMPOOJIEMBI U 337241, JTOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanmeii:

®BJIAJICTh HABBIKAMHU MOJy4YeHUs: UHPOpMaAIUU (PU3NIECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBISTh IIOUCK,
aHaIM3, CHCTEMATH3AIlMI0 M HMHTEPIPETAINI0 HHPOPMAIMHA Pa3TUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

®OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIINH;

®IICIIONIH30BAaTh  CPENCTBA WH(DOPMAIMOHHBIX HM  KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PENICHUW  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX W
OpraHW3allMOHHBIX 3a7a4 C COONIOJCHHEM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

®C03/1aBaTh TEKCThI (PU3UUYECKOTO COJEPKaHWS B Pa3IUYHBIX (opmarax ¢
ya€TOM Ha3HadeHUS WHPOPMAIMA W TICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIBHYIO (POpPMY MPECTABICHUS U BU3YATH3AIIHH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:
®OCYIIECTBIATh OOUIEHWE HAa ypoKax (U3UKM U BO BHEYPOUHOU
NEeSATENbHOCTH;
epacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd W  CMAr4aTh
KOH(JIUKTBI;
®pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOIb30BaHHUEM
SI3LIKOBBIX CPEJICTB;
®[IOHUMATh W HUCMOJb30BaTh MPEUMYIECTBA KOMaHIHON U WHIWBUAYaTbHOU
paboThI;
®BBLIOUPATh TEMATHKY M METOJIbI COBMECTHBIX JEUCTBUU C y4y€TOM OOIIMX
UHTEPECOB U BOBMOXKHOCTEH Ka)K/I0Tr0 WieHa KOJIJIEKTUBA;
eIIPUHUMATh I1ETM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
NEeNUCTBHM, pactipeiesisiTh POJIU C YUETOM MHEHHIM YYaCTHUKOB, 00CYXIaTh
PE3yNbTaThl COBMECTHOM paboThI;
®OIICHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOr0 yYacCTHUKA KOMAaH/Ibl B
oO1uit pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPHUSIM;
erpejjaraTh HOBBIE NIPOEKTHI, OLIEHWBATh HAEH C TMO3UIHU HOBU3HBI,
OpUTMHAIILHOCTHU, MPAKTUYECKON 3HAUHMMOCTH;
®OCYILECTBIATh IMO3UTHUBHOE CTPATETMUECKOE TMOBEACHUE B Pa3TUUYHBIX
CUTyallUsX, TMPOSIBISITH  TBOPYECTBO U BOOOpakeHHe,  OBITh
WHULHATUBHBIM.
PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS
Camoopranuszanus:
®CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATEIBHYIO NEATEILHOCTh B 00JIACTH
(bU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;
®CaMOCTOSATENIBHO COCTAaBIATh IJIAH PEUIEHUS PACUYETHBIX M KauyeCTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;
®1aBaTh OLICHKY HOBBIM CUTYallUsIM;
epaCIIUPATH PAMKH y4eOHOI0 MPEIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHHUI;
eqielaTh OCO3HAHHBINM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;
®OLICHUBATh IPUOOPETEHHBIN OIBIT;
eCrioco0CTBOBAaTh (POPMUPOBAHHUIO M TMPOSBICHUIO DPYAUIMU B 00JACTH
(GU3UKH, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHB.
CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:



®1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;
®BJIAJICTh HABBIKAMM  TIO3HABaTENbHOW  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHMU;
®1ICTIOJIb30BaTh MPUEMBI pe(IeKCUM JIJISl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
pelieHus;
®yMETh OLCHUBATh PHUCKU WU CBOCBPEMEHHO NPUHUMATH PELICHUS 110 KX
CHIKCHHUIO;
®IPUHMMATh MOTHUBBI M APTYMEHTBhl JPYIMX [PU aAHAIU3E PE3yJIbTaTOB
JIEATEIIbHOCTH;
®IIPUHUMATH ce0s1, MOHUMAasi CBOW HEJIOCTATKU U JIOCTOMHCTBA;
®IPUHUMATh MOTHUBBI M APTYMEHTBHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
eIpH3HABATH CBOE MIPABO U MPABO JAPYTUX HA OMIUOKH.
B mpouecce nocTHKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOrPaMMBbI 10
bu3uke IS YpOBHS CpeHEro O0OIero o0pa3oBaHHs Yy OOYy4YarOIIUXCs

COBEPIIEHCTBYETCS HYMOIIMOHAJIbHBIH UHTEJUIEKT, IpeInoaranumi
c(hOpMHPOBAHHOCTD:
®CaMOCO3HaHUA, BKJIFOUAIOIIIETO CIIOCOOHOCTD OHUMATh CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

®CaMOPETYJIMPOBAHUs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

®BHYTPEHHE MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIIEHHUE K JOCTHKEHUIO IIEH U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, MCXOJS U3
CBOUX BO3MOKHOCTEH;

®OMIIAaTHH, BKIIOYAIONIEH  CHOCOOHOCTh  MOHWMATh  IMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

®COIMANBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

®[IOHUMATh POJb (PU3UKK B  SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTMYECKOM, COIMAJIbHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBSCHUTEIBHOU U
IPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEeopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

epa3yinuaTh yCJIOBUS MPUMEHUMOCTH MOJieNIel PU3NMUECKUX TeN U MPOIECCOB
(sBJIEHMIT): MHEpIMAJIbHAS cUCTeMa OTCYETa, aOCOJMIOTHO TBEPJOE TEIO,
MarepuajabHas TOYKa, paBHOYCKOPEHHOE JBMXKEHHUE, CBOOOJIHOE MaJICHHE,
a0coyIFoTHO yripyrasi jaedopmaius, aOCONIOTHO YIPYroe U abCOIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIW Ta3za, >KUIKOCTH M TBEPIOIO
(KpUCTAJUTMYECKOTO) TeJia, UeaabHbIN ra3, TOYCUHBIH 3apsij1, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

epaziMuaTth YycCJIOBHS (TpaHUIBI, 00JACTH) NPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

®AHANM3UPOBATh M OOBSICHATH MEXaHMYECKHE TMPOIeCChl U  SIBICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHsS, (POPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuies A CKOPOCTH U TEPEMEIICHUS,
3akOHbl HpIOTOHA, TpUHOUN  OTHOCUTENBHOCTH [amuiies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl pAaBHOBECHs TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4IEeCKOe BBIPA)KECHUE 3aKOHOB, yYKa3bIBaTh yCJIOBUA
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMUYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTEHUS;

®AHATTM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SBICHUS, MCTIOIB3YS
ocHoBHble monokeHns MKT wu 3akoHBI MONEKYISIpHOW (UBHKH U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABHMXKEHUS M KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPAaTypbhl BEIIECTBA CO CPEIHEN KWHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHUIl, CBA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUWeHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, yYKa3bIBaTh yCJIOBUA
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

® AHAIU3UPOBATH U OOBACHSITH AIEKTPUUECKUE SBJICHUS, UCTIOIb3Ysl OCHOBHbIC
MOJIOKEHUSI W 3aKOHBl  DJICKTPOJAMHAMUKU  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJISI, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU ITOM YKa3blBas YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes 1Jis 371€KTPOIU3a);

®OIKCHIBATh (PU3UUECKUE TPOIECCHl U SBJICHHS, HCIONb3YySI BEJIUYUHBI:
NEpPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
SHEPrus, MEeXaHW4yecKas JHeprus, padbora CHIbI, HEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuiéil BOMM3UM €€ TOBEPXHOCTH,
SHEpPrus ynpyrol aedopmanid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomoTHas TeMIiepaTypa Tena, paboTra B TEpPMOIUHAMUKE, BHYTPEHHSS
SHEPrus WHJIEaJTBbHOrO OJIHOATOMHOrOrasza, paboTra uJealbHOro rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOrO
NBUTATENIS; DJIEKTPUUECKOE TO0JIE, HAMPSKEHHOCTD AIEKTPUUECKOro MO,
HAIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKEHHOro Iiapa B
BaKyyM€ U B JUAJIEKTPUKE, IOTEHLUHAI 3JIEKTPOCTATUYECKOrO MO,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABMKYIIAs  Cuia, CHJIA  TOKa,
HaIpSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAas] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUs JIEKTPUUECKOTO MOJIA
KOHJICHCATOpa;

®00BSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUECKHUX SBICHUN: MEXaHMYECKOE
JIBH>KEHUE, TEIJIOBOE ABUKEHUE YACTHUIL BEIIECTBA, TEILNIOBOE PAaBHOBECHE,
OpoyHOBCKOe  nBIWKeHHMe, 1uddy3us, ucCmapeHue, KUMEHUEe U
KOHJICHCAllMs, IUIABJICHUE W KPUCTAUIM3alMs,  HaIlpPaBJICHHOCTH
TEIUIONEPEIaut, 3JEKTPU3ALMs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

®IIPOBOJIUTH MCCJIEOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BEITUYHHBI OT
APYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3YyJbTAaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

®IIPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (U3NUECKUX BEIWYHMH, TPH OTOM
BBIOMpATh ONTHMAJBHBI METOJ] M3MEPCHHS, OIEHUBATH aOCOIIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

®IIPOBOJIUTH OIBITHI IO MPOBEPKE MPEIOKEHHOW THUIOTE3bl: TIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTAaHOBKY, aHAJTU3HPOBAThH
NIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3HI;

eCO0JIFO/IaTh TIpaBUjIa 0€30MaCHOr0 TPYia MPH MPOBEJACHUU MCCIICIOBAaHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TpaKTUKymMa ©W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 000PYAOBAHMUS;

epemiaTh pacyEéTHBIC 3aJa4yd C SIBHO 3aJlaHHOW W HESBHO 3aJJaHHOM
du3nUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuaroleld TpeOOoBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIaThl
(GuU3HUECKHX TEOPUH MPU KMCIOJB30BAHUM MAaTEMAaTHYECKHX METOI0B
pelIeH s 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOUIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTYUYEHHBIX Pe3YyIbTaTOB;

epenaTh KAYeCTBEHHBIE 3a]]a4M, TPEOYOIINe TPUMEHEHHs 3HaHUI U3 Pa3HbIX
pasnenoB Kypca (GU3MKM, a TaKKe HWHTErpallud 3HAHUW W3 JPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUM C OTIOPOI Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

®IICIIONIH30BAaTh TEOPETUYECKHME 3HAHUA [JJs OOBSCHEHUS OCHOBHBIX
IPUHIIAIIOB pa0OThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

®IIPUBOIUTH MPUMEPHI BKJIAJa POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B
Pa3BHUTHE TEXHUKH U TEXHOJOTHIA;

®AHATTM3UPOBATh M OIIEHWBATH IMOCJEACTBHUS OBITOBOM WU MPOU3BOJCTBEHHOM
JESTETHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU TIPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, a4 TAKXKE€ PA3yMHOM HCITOJIb30BAaHWUU JOCTHKCHHM
HAyKd W TEXHOJOTHUH IS JaJdbHEHIIETO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;



®IIPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (U3HYECKOro
ColepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TE€XHOJOTUH, IPH 3TOM HCHOJIb30BATh COBPEMEHHbIE MH(POPMALMOHHbIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSBICHHUS Y4eOHOU H
HAYYHO-TIONMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIPETALUN
uH(pOpMALMK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyr0  HMH(OpPMALUI0O U  OLEHHBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaIKM3a UCTOYHUKA MHPOpMALIUK;

®[IPOSIBIIATH OpraHu3allOHHbIE u MO03HABATEIIbHbIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

epaboTaTh B TpPYIINE C HCIOJHEHUEM pA3IUYHBIX COLHUAIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AeTEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBbI;

®IIPOSIBIISITH MOTHBAIMIO K Oynymied npodecCHOHaIbHOM AESITeIbHOCTH 1O
CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Komrpoaeneie  Ipakririeckue o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypebi
Pazaen 1.HAYUHBIV METO/I TIO3HAHUS ITPUPO/IbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Wroro mo pazueny 6
Paznen 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 JuHamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXpPAHCHHS B MEXaHHUKE 10 1
Hroro mo pazgeny 35
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1
33 i;;):gl;l:fle coctosiHus BemiecTBa. da3oBbie 14 1
Utoro no pazneny 49
Pa3nen 4.9JIEKTPOJIUHAMHUKA
4.1 DIIEKTPUYECKOE T10JIE 24
4.2 IToCTOSAHHBIN 2NEKTPUYECKUI TOK 24 1
4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no paszneny 54

Pazzea 5.0U3NUYECKUN IPAKTUKYM




5.1 ®u3nyecKkuil NPakKTUKYM 16 16
Wroro mo pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®usznka — pyHIaMeHTaJIbHas HayKa O
IpUpoJie

04.09.2023

Hayunb1ii MeTO/1 MO3HAHUS U METOBI
rccaeaoBaHusl GU3NIECKUX SBICHUI

05.09.2023

DKCIIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHus npupoasl. Habmronenne n
9KCIIEPUMEHT B (U3UKE

06.09.2023

Crioco6s1 m3MepeHus: GU3NIECKUX BETUYNH

07.09.2023

AGCOIOTHAS M OTHOCUTEJIbHAS MTOTPEIIHOCTH
M3MepeHui PU3nYeCcKX BEIUUHH

07.09.2023

MopenupoBanue B ¢pusuke. Posb u mecto
¢u3ukn B GOpMHUPOBAHUN COBPEMEHHOM
HAy4YHOH KapTUHBI MHpPA, B IPAKTUICCKON
NS TEITbHOCTH JIFOJICH

11.09.2023

Mexaaundeckoe nBmkeHne. Crucrema oTcyera.
OTHOCUTENHLHOCTh MEXaHHYECKOT'O
nekeHus. [Ipsmas u oOpatHas 3a1auu
MEXaHUKU

12.09.2023

Panuyc-BekTop MaTepualibHOM TOUYKH, €T0
MPOEKLIUU Ha OCH KoOopauHaT. TpaekTopus.
[Tepememenue. Cxopocts. X npoekuuu Ha
OCH KOOpPJIMHAT

13.09.2023

PaBHOMepHOC HpHMOHHHeﬁHOC JABVOKCHUC.
Fpa(bnqecxoe OIMMMCAHUC PABHOMCPHOTI'O

14.09.2023




HpHMOHHHeﬁHOFO JBUXKCHUA

10

CrnosxeHune nepeMeieHui 1 CKOPOCTEH.
Pemenne 3anau

14.09.2023

11

HepaBHoMepHoe nBmxeHne. MroHoBeHHast
CKOpoCTh. Yckopenue. [IpsamoimHeitnoe
ABMIKCHUC C TOCTOSAHHBIM YCKOPCHUCM

18.09.2023

12

I'padmueckoe onucanue NpAMOIUHEHHOTO
JIBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

19.09.2023

13

CBoOosiHOE MajieHne. Y cKkopeHue
CBOOOJHOTO NaJieHUs. 3aBUCUMOCTh
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI OT
BpEMEHH U UX rpaduKku

20.09.2023

14

JIBukeHue Tena, OpoIIeHHOTOo MO/ YIIIOM K
TOPU30HTY

21.09.2023

15

KpuBosmmHeliHoe nBuxkeHune. J[BuxKeHue 1o

OKPY)KHOCTH. YTJIOBasi U TMHEWHAs! CKOPOCTb.

[Tepuon u wacrora. LleHTpocTpeMUTENBHOE U
MIOJIHOE YCKOPEHHUE

21.09.2023

16

KontponsHas padota o teme "Kunemaruka"

25.09.2023

17

[TepBriif 3akon HetoTona. UHepunanbHbIe
cuctembl otcuéra. [Tpunumn
oTHOcuTenbHOCTH ["anmuies.
HeunepuuanbHbie CUCTEMBI OTCUETA

26.09.2023

18

Cuna. PaBHozelicTBytomas cuia. Bropoit
3akoH HeroTona. Macca

27.09.2023

19

Bzaumoperictue Ten. Tpetuit 3akoH
Hrrotona

28.09.2023

20

[IpuHnun cynepnosunuu cui. Pemenue
3a/1a4 Ha IpUMEHEeHUe 3aKk0HOB HproToHA

28.09.2023

21

3aKkoH BCCMHUPHOT'O TATOTCHUS.
OKBUBaJCHTHOCTD FpaBHTaHHOHHOﬁ )4

02.10.2023




MHEPTHOU Macchl

22

Cuna TsKecTH M yCKopeHue cBOOOHOTO
TaJIeHUs

03.10.2023

23

JIBrkeHue HeOEeCHBIX TN U MX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYecKasi CKopocTb. 3akoHbl Kemuiepa

04.10.2023

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

05.10.2023

25

Cuna tpenus. [Ipuposa u BUJbI CUIT TPEHHUSL.
JIBM>KEHUE B )KUAKOCTH U raze ¢ Y4ETOM CHIIBI
CONIPOTHUBIICHHUS CPEBI

05.10.2023

26

Hasnenue. ['mapocrarnyeckoe JaBiCHHE.
Cuna Apxumena

09.10.2023

27

AbcomotHo TBepoe Teno. [loctynarensHoe
U BpalareiabHOe ABIKEHUE TBEPJOTO Teja

10.10.2023

28

MoOMEHT CHJIbI OTHOCHTEIIEHO OCH BPAIIICHHS.
IIneyo cuibl

11.10.2023

29

CrnosxeHue cuil, IPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTn Tena. YcinoBus
paBHOBeCHS TBeporo Tena. Buabl
paBHOBECHS

12.10.2023

30

Pemrenue 3agau

12.10.2023

31

KonTtponbHas padora no teme "JI[nHamuka.
Cratuka TBepaoro tena"

16.10.2023

32

I/IMHy.]'ILC MaTepI/IaJIbHOﬁ TOYKH, CUCTEMbI
MaTCpHaJIbHBIX TOYCK. HeHTp MacCC CUCTCMbI
MaTCpHUaJIbHBIX TOYCK. TeopeMa O IBMKCHUU
LEHTpaA MaccC

17.10.2023

33

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCa Tea.
3aKoH coxpaHEeHus uMIlyJibca. PeakTuBHOE
NBIDKEHUE

18.10.2023




34

MoOMEHT UMITyJIbCa MATEPUAIILHON TOYKH.
[IpencraBienue 0 COXpaHEHUH MOMEHTA
HMITyJIbCa B EHTPAJIbHBIX MOJISIX

19.10.2023

35

Pemenue 3amau

19.10.2023

36

Pabota cuibl Ha MaJlOM U Ha KOHEYHOM
nepemerieHun. ['padpuueckoe npeacraBieHne
paboThl cuiIbl. MOIIHOCTD CHJTBI

23.10.2023

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOU SHEPTUuu
MaTepUaIbHON TOUKH

24.10.2023

38

[ToTeHnManpHpIE U HETOTEHIUAIBHBIE CUIIBI.
[TorenunaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTb

25.10.2023

39

Tpetbst KocMuueckast CKOpocTb. CBsI3b
paboThl HEMOTEHIIUATIBLHBIX CUJI C
M3MEHEHHEM MEXaHUYECKOI dHepTrun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTUH

26.10.2023

40

Yopyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBuenue bepHymnu s uieanbHOM
KUIKOCTH

26.10.2023

41

KonTtponbHas padoTa o Teme "3aKoHbI
COXpaHEHUs B MeXaHUKe"

06.11.2023

42

PazButHe npeacraBiaeHuit o npupoe
Tem1oTel. OcHoBHEIE oJoxeHuss MKT.
Juddy3us. BpoyHoBckoe ABMKEHUE

07.11.2023

43

CTpOCHI/Ie F33006p33HbIX, KUIAKHUX U TBEPAbIX
TCII. XapaKTep JIBIDKCHHS M B3aMMOICHCTBUSA
HaCTull BCIICCTBA

08.11.2023

44

Macca 1 pazmepbl MOJIEKYJI (AaTOMOB).
KonunuectBo Bemectsa. IlocrosiHHAs

09.11.2023




ABorajpo

Temneparypa. Ternosoe paBHoBecue. Illkana

45 Henbcus 09.11.2023
46 Pemenue 3amau 13.11.2023
47 WNneansueiii ras. I'a3oBble 3aKOHEI 14.11.2023
48 VYpaBuenne MeHnneneeBa-Kiamnelipona.
Pemenue 3amau 15.11.2023
49 AOcouroTHas TemriepaTtypa. 3akoH JlanpToHa 16.11.2023
50 N3omnpornieccrl B uaeabHOM Tase ¢ 16.11.2023
TTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
51 I'padmueckoe npeacraBiaeHe U30MPOLIECCOB!
M30TEepMa, U30X0pa, u300apa 20.11.2023
52 OcHoBHoe ypaBHeHne MKT 2111.2023
53 Pemtenue 3amay 22 11.2023
CBs13b a0COJTIOTHOM TeMIIEpaTyphl
54 TEPMOIUHAMHYECKON CUCTEMBI CO CpeHe
KHHETHYECKOM dHEpruei mocTynaTeaIbHOTo 23.11.2023
TEIUIOBOTO JIBHXKEHUS €€ YaCTHIl
55 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
teme "OcHoBbl MKT" 23.11.2023
56 KounTponsHas paborta o Teme "OCHOBBI
MKT" 27.11.2023
TepmoanHamuueckas cucteMa. 3aJlaHue
BHEIIHUX ycinoBu it T/I cucTeMsl.
57 BHemrnue u BHyTpeHHUE TTapaMeTphL. 28.11.2023

ITapamerpsl T/I cuctemsl Kak cpeiHue
3HA4YCHMs BEJIUYHH, ONIUMCBHIBAIOIINX €€ HA




MHUKPOCKOIMMYCCKOM YPOBHC

58

HyneBoe Hauano TepMOIMHAMUKH.

CamonpowusBosnbHas penakcaius T[] cuctemsr

K TCIIJIOBOMY PaBHOBCCHUIO

29.11.2023

59

Mogens naeaIbHOTO Ta3a B TCPMOINHAMUKE.

YcnoBusi IPUMEHUMOCTH 3TON MOJEIHN

30.11.2023

60

VYpaBuenne MeHneneeBa-Kianelipona u
BBIpAXKEHUE 11 BHYTPEHHEN SHEPTUH

30.11.2023

61

BeIpaxenue 11 BHyTpeHHEN SJHEPrUn
OJIHOATOMHOTO HJICAJIBHOT'O Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
ITPOLIECCHI

04.12.2023

62

OneMeHTapHas paboTa B TEpPMOIMHAMUKE.
Beruucnenue paboTsl no rpaduky npouecca
Ha pV-auarpamme

05.12.2023

63

Temnonepenaua kak croco0 N3MEHEHUS
BHyTpeHHe# 3Heprun T]] cuctemsr 6e3
COBEPIIICHHS pabOTHI

06.12.2023

64

KOHBGKHI/IH, TEIUIONIPOBOJHOCTD, U3JIYYCHHUEC

07.12.2023

65

KommuectBo Temiorsl. TemnoéMKocTh Tea.
y,Z[eJ'ILHaSI 1 MOJISIpHast TEMIOEMKOCTH
BCIICCTBA. y,Z[eJ'ILHaSI TEIJIOTA CropaHusa
TOIIIIMBa

07.12.2023

66

Pacuér xonmruecTBa TEIIIOTHI TIPU
Terionepeaye

11.12.2023

67

[Tonsarue 06 annabaTHOM TIporecce. IlepBrrii
3aKOH T€PMOJMHAMHUKHU

12.12.2023

68

KonnuectBo TemnoTs! 1 paboTa Kak Mepsl
U3MeHeHus BHyTpeHHel sHepruun T /1
CUCTEMBI

13.12.2023

69

BTOpOfI 3aKOH TCpMOJUHAMHKU IJISA




PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpaTuMoCTh NPUPOTHBIX MPOLECCOB

14.12.2023

[TpuHIUIIBI AEACTBUS TEIJIOBBIX MAIWH.

70
KII/[J 14.12.2023
71 M KII/I. K
akcumanbHoe 3Hauenne KIIJI. ukn Kapno 18.12.2023
72 Pemrenue 3amau 19.12.2023
DKOJIOTHYECKHUE ACIIEKTHI HCITOJIB30BAHMS
73 TEIUIOBBIX JBUTATEIEH. TePJIOBoe 2012.2023
3arpsi3HEHUE OKPYKAIOMIEH Cpeibl
74 Pemenue 3ana
HHCHHE saiad 21.12.2023
75 O0001IeHne 1 cUcTEMaTU3AIIMs 3HAHNUI 110
teme "Tepmonnnamuka. TerutoBbie MamHbI" 21.12.2023
76 KonTtponsHas paboTa o Teme
"TepmoaumHamuka. TermoBsie MauHb!" 25.12.2023
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
77 Hcnapenue u kumnenne. Y nenpHas TEIUIOTA
p a 26.12.2023
apooOpa3oBaHuUs
HacplleHHbie 1 HEHACHIIIICHHBIC MTaphl.
KauecTBeHHAas 3aBUCUMOCTD IUIOTHOCTH U
JABJICHUS HACBIIIIEHHOTO Iapa OT
78 TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT 00BEMA
PaTypEL, 27.12.2023
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIepaTyphbl KUIICHUS OT JIaBJICHUS B
JKUIKOCTH
79 BrnaxHocTh Bo3yxa. AGCOMIOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTH 28.12.2023
80 Permrenue 3agau
g 09.01.2024
81 TBépnoe teno. Kpucrammueckue u 10.01.2024




amopdHble Tena. AHU30TPONHS CBOMCTB
KpUCTAJIJIOB

82

[InaBnenue u kpucTayuu3anus. Y JejbHas
TeruioTa miasiaeHus. Cyonumanus

11.01.2024

83

Hedopmaruu TBEpIOTO Tena. PactsokeHue n
cxartue. Cnsur. Moayns FOnra. Ilpenen

yapyrux aedopmaruii

11.01.2024

84

TermoBoe pacmmpeHne KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/ISM TECIJIOBBIX
KoJIeOaHU 4acTHUIl BEIIECTBA

15.01.2024

85

[IpeoOpa3zoBanue sHepruu B GazoBbIX
nepexojax

16.01.2024

86

VYpaBHeHue TEIIOBOro OanaHca

17.01.2024

87

Pemenue 3agau

18.01.2024

88

[ToBepxHocTHOE HaTshKeHHe. KanuspHbie
aBJeHud. [aBieHue moj MCKpUBJIECHHON
MMOBEPXHOCTHIO XHAKOCTH. Dopmyna
Jlannaca

18.01.2024

89

O000111eHHE U CUCTEMATH3ALMSI 3HAHUH 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIie Iepexoibl"

22.01.2024

90

KonTtponbHas padoTa o Teme "ArperaTHbie
cocTosiHus BemecTBa. Pa3oBbIe Mepexopl”

23.01.2024

91

DJIeKTpU3aIus Tes U €€ MPOsBICHUS.
DnekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUUECKUX 3apsaoB. [IpoBogHuKH,
JURJIEKTPUKHU U TTOJTYIPOBOIHUKHU

24.01.2024

92

DOneMEHTAapHBIN MEKTPUIECKU 3apsil. 3aKOH
COXPAHEHHUs MIEKTPUUYECKOTO 3apsia

25.01.2024

93

Bzaumopenicteue 3apsanoB. Toueunsie




3apsabl. 3akoH Kynona

25.01.2024

94

Pemenue 3amau

29.01.2024
Dnektpuyeckoe nosie. Ero neiictBue Ha
95
IIEKTPUUECKUE 3aPSI/IbI 30.01.2024
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TOJIS.
[Tpo6ubIii 3apsan. JInHUM HAMPSHKEHHOCTH
96
ANEKTPUIECKOTO ToJist. OTHOPOTHOE 31.01.2024
ANEKTPUIECKOE MOJIE
[ToTeHIMATBEHOCTD AMEKTPOCTATHYECKOTO
97
1oJ1si. Pa3HOCTH MOTEHITMAIOB U HANIPSHKEHNE 01.02.2024
[ToTeHnManpHas YHEPTHS 3apsaa B
98 ANIEKTpOCTaTHYECKOM Mosie. [ToTeHmman 01.02.2024
AIEKTPOCTATHYECKOTO TTOJIS
CBs13b HANPSDKEHHOCTH TIOJIST U PA3HOCTH
99
MTOTEHITUAJIOB JIJISl AJIEKTPOCTATUYECKOTO OIS 05.02.2024
100 [TpuHIIMT CYTIePIIO3HUIINH IITEKTPHUIECKUX
noJiei 06.02.2024
101 Pemtenue 3amau 07.02.2024
[Tone Toueunoro 3apsina. [loje paBHOMEPHO
102 .
3apsOKEHHOU Cephl 08.02.2024
[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
103 mapa. [losne paBHOMEpHO 3apsKEHHOM
P P pHo5ap 08.02.2024
0ECKOHEUHOM TIOCKOCTH
104 [IpoBOIHUKH B 3JIEKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHs 3aps/I0B 12.02.2024
JIVDIEKTPUKHU U TIOTYIPOBOIHUKH B
105
AIEKTPOCTATUUECKOM I0JIe 13.02.2024
Konpnencarop. DnekTpoéMKOCTh
106 KOHJIEHCATOPa. DIEKTPOEMKOCTD IJIOCKOT
OHJICHCATOpa. DIEKTPOEMKOC OCKOT'0 14.02.2024

KOHACHCATOPAa




107

HapaHHCJIBHOC COCAUHCHNEC KOHACHCATOPOB

15.02.2024

108 [TocnenoBarenbHOE COEAMHEHNE

KOHJICHCATOPOB 15.02.2024
109 DHeprusi 3apsH>KeHHOTO KOHJIEHCATOpa 19.02.2024
110 Pemrenue 3amau 20.02.2024
111 JIBr>KeHue 3apsSKEHHOW YaCTHIIbI B

OJTHOPOJTHOM DJIEKTPHUUECKOM TI0JIe 21.02.2024
112 Pemenne 3amau 29 02.2024
113 O06o01enre U cucTeMaTru3aIus 3HaHUH 110

TeMe "DnekTpudeckoe mnoJie" 22.02.2024
114 KonTtponsHas padoTa o tTeme

"DnexTpuyueckoe moje" 26.02.2024

Cuna Toka. [locTostHHBIN TOK. Y ClIOBUS
115 CYIIIECTBOBAHUS TTOCTOSTHHOTO 97 02.2024

AIIEKTPUYECKOT0 TOKa
116 Hcrounuku Toka. Hanpspxenue u 3/[C 28.02.2024
117 3akon OMa Jyis ydacTKa LEeTH.

DJIEKTPUUYECKOE COTPOTHUBIICHUE 29.02.2024

3aBUCHUMOCTB COIPOTUBIICHUS OJTHOPOJIHOTO
118 MPOBOJIHHUKA OT €r0 JIJTUHBI M IUIOIIA TN 29 02.2024

MONIEPEYHOTO CEYCHHUS
119 VYaenpHOE COMPOTUBIICHHUE BEIIECTBA.

Pemenue 3amay 04.03.2024
120 [TocnenoBarensHOE, TapauIeTbHOE,

CMEIIaHHOE COEJIMHEHHE MTPOBOIHUKOB 05.03.2024
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUYECKHUX

uenei. [1paBuna Kupxroga 06.03.2024




122

Pemenue 3amau

07.03.2024

123 PaGora anekrpudeckoro Toka. 3akoH Jkoyiis

—Jlenna 07.03.2024
124 Pemtenue 3amau 11.03.2024
195 MOIIHOCTB IEKTPUUYECKOTO TOKa. TermoBas

MOIITHOCTb, BBIJIEJIsIEMasi Ha PE3UCTOPE 12.03.2024
126 Pemrenne 3amau 13.03.2024
197 O/JIC u BHyTpeHHEE CONTPOTUBIICHHE

HCTOYHHKA TOKA 14.03.2024
198 3axoH Oma Juis MOJIHOM (3aMKHYTOI)

AIEKTPUIECKOM TIenH 14.03.2024
129 Pemtenue 3amau 18.03.2024
130 MOIITHOCTh UCTOYHHKA TOKA 19.03.2024
131 KopoTkoe 3ambpikanmne 20.03.2024
132 KonneHncarop B 11enu NOCTOSIHHOTO TOKa 21.03.2024
133 Pemtenue 3amay 21.03.2024
134 Permrenue 3amau mo reme "IlocToSIHHBIN

ANEKTPUYECCKUH TOK" 01.04.2024
135 Permrenue 3amau mo reme "IlocToSIHHBIN

AIEKTPUYECKHUI TOK" 02.04.2024
136 Pemenne 3amag mo teme "IlocTosTHHBIN

IEKTPUYECKHUH TOK" 03.04.2024
137 O00011IeHNE U CUCTEMATH3AIMS 3HAHUH 110

teMme "[10CTOSIHHBIN 27EKTpUUECKU TOK" 04.04.2024




138

KonTtponsnas padora no Teme "TlocTossHHBIN
AIEKTPUYECKUHN TOK"

04.04.2024

139

DneKTpuYecKasi IPOBOIUMOCTh Pa3IMYHBIX
BEIIECTB. DIIEKTPHUECKUI TOK B METAJUIAX.
CBepXI1poBOIUMOCTb

08.04.2024

140

DNeKTpUUYECKU TOK B PaCTBOPAxX U
pacmiaBax 3JeKTpoauToB. 3akoHbl Dapanes
JUISL DJIEKTPOJIN3a

09.04.2024

141

DneKTpuyYecKuii TOK B razax. [lmasma

10.04.2024

142

DIeKTpUYECKHU TOK B BakyyMme. BakyymHbie
puOOPHI

11.04.2024

143

DIEKTPUYECKAN TOK B MOJYIPOBOJHUKAX

11.04.2024

144

[TonynpoBoAHUKOBBIE TPUOOPHI

15.04.2024

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HAPsKEHUS B
L[ENU TOCTOSTHHOTO TOKA MPY MOMOIIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npuOopoB" win "3HAKOMCTBO ¢ IU(PPOBOH
naboparopueit o ¢puszuke. [Ipumepsr
n3MepeHus (U3NYECKUX BETUYUH MIPU
MTOMOIIY KOMITbIOTEPHBIX TaTYHKOB"

16.04.2024

146

®usnueckuil NpakTuKyM 1o teme "M3yuenue
HEPaBHOMEPHOI'O ABWKEHUS C LIEIIbIO
OIpeIeICHUsI MTHOBEHHOM cKopocTH"

17.04.2024

147

Ou3nyecKuil MPaKTUKyM IO TeMe
"N3mepenue yCKOpeHHUs Ipu
MPSMOJIMHENHOM PaBHOYCKOPEHHOM
JBHKCHUH 110 HAKIIOHHOM INIOCKOCTH" HITH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH NPU PAaBHOYCKOPEHHOM JBUXKEHUU"

18.04.2024




148

Pu3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHs CBOOOIHOTO
nageHus" win "M3yyeHue aBuxKeHUs Tena,
OpOIIIEHHOTO TOPU30HTAIBHO"

18.04.2024

149

duznyeckuil npakTukym o teme "M3yuenue
JIBYDKEHUS TeJa MO OKPY>KHOCTH C
MTOCTOSTHHOM 110 MOJIYJTFO CKOPOCTHIO" HIIH
"UccnenoBanne 3aBUCUMOCTH TIEpUOIA
oOpamnieHnss KOHMYECKOTO MasiTHAKA OT €T0
napameTpon"

22.04.2024

150

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHune paBHOAECUCTBYIOLIEH CHJIBI TIPH
JBUKEHUH OpycKa MO HaKJIOHHON IIOCKOCTH"
i "IIpoBepka TMIOTE3bl O HE3ABUCUMOCTH
BpEMEHHU JIB)KEHUS OpyCKa 10 HAaKJIOHHOM
IIJIOCKOCTH Ha 3aJaHHOE PACCTOSHUE OT €ro
Maccel”

23.04.2024

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTU CHIT
YIPYrOCTH, BO3HUKAIOIINX B MPY>KUHE U
pe3rHOBOM 00pa3siie, oT ux aepopmanun"
uinu "M3yueHne ABUKEHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErKui OyoK"

24.04.2024

152

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue ko3P PUIeHTa TPEHUS 10
BEITUYMHE YIIIOBOTO KOAPPHUIIEHTA
3aBucumoctd Frp(N)" nmu "UccnenoBanue
JBUKEHHS OpYyCKa M0 HaKIIOHHOW TJIOCKOCTH
C IepeMeHHBIM KOA(h(UITUEHTOM TpeHHS"
win "M3yueHue ABMKEHUS Tpy3a Ha Bally €
TpeHHeM"

25.04.2024

153

DuU3NYEeCKUN IIPAKTUKYM I10 TEME




"HccnenoBanue yciuoBHM paBHOBECHS
TBEPOIO TeJIa, UMEIOIIErO OCh BpaLeHUs"
niu "KoHCcTpynpoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOWYHMBOCTH TBEPJOTO TEJIa, UMEIOLIETO
1011316 ONOpHI"

25.04.2024

154

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenune umnynbca Teaa o TOpMO3HOMY
nyru" win "V3mepenue cuibl TSIru, CKOPOCTH
MOJEIH 3JIEKTPOMOOUIISE 1 MOITHOCTHU CHJIBI
Taru" nwim "CpaBHEeHHE U3MEHEHUS UMITYJIbCa
TeJa C UMITyJIbCOM CHJIBI" WIIH
"UccnenoBanue cCOXpaHEHHS UMITYJIbCA MTPU
yOpyrom B3aumoiericteun” uim "M3mepenue
KMHETUYECKON SHEPTUU TeJIA 110 TOPMO3HOMY

yTH

29.04.2024

155

du3nyecKnil MpakTUKyM 1o Teme "N3yuenne
M30TEPMHUECKOTO Mpoliecca (PEKOMEHI0BAaHO
WCIIOJIb30BaHKue U(PoBOH JabopaTopun)"
niu "M3yueHne n30XopHoro mpoiecca’ win
"N3yuenne n3zobapHOTo mporecca’ win
"IIpoBepka ypaBHEHUSI COCTOSAHUS"

30.04.2024

156

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue yaeabHOl TEeIoEMKOCTH" WIH
"UccnenoBanue mporecca OCThIBaHUS
BemecTsa" win "HcciienoBanne aqnadaTtHoro
npouecca" unm "M3yueHue B3auMOCBsI3U
SHEPTUU MEKMOJIEKYISIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATyphbl KUTICHUS
JKUaKocten"

02.05.2024

157

duznyeckuil NpakTukyM 1o teme "M3ydyenne
3aKOHOMEPHOCTEN MCIIapEHUs JKUIKOCTEH"
nnu "M3MepeHue yneiabHOU TENIoThI
11aByieHus abpaa" i "M3ydyeHne cBOMCTB

02.05.2024




HachlIEHHBIX MapoB" niu "M3mepenue
a0COJIIOTHON BIAXXHOCTH BO3IyXa M OLIEHKA
Macchl apoB B nomerenun". Msmepenne
K03 (UIMEeHTa TTOBEPXHOCTHOTO HATSKCHHUS

158

PuU3NYECKU IPAKTUKYM 110 TEME
"HabimroieHue peBpaIieHust SHEPTuu
3apsKEHHOT0 KOHEHCATOPa B SHEPTHIO
n3nydeHus ceeronuonaa’ unm "Mzydyenue
MPOTEKaHUs TOKA B LIEMH, COJICpHKAIIEH
koHeHcarop" uinu "Pacnpenenenue
Pa3HOCTH MOTEHIMANIOB (HANPSLKEHUS) TIpU
MOCJIEIOBATEILHOM COEIMHEHUN
KOHJIEHCATOPOB"

06.05.2024

159

®u3N4eCcKuil IPAKTUKYM IO TEME
"HccneqoBanre CMENIAHHOTO COEINHEHMUS
pe3ucropoB' win "M3MepeHue yeabHoro
COIPOTHUBJICHHS TPOBOJHUKOB" WIIH
"UccneqoBanye 3aBUCUMOCTH CHJILI TOKA OT
HaNpsHKEHUs 17151 JTaMITbl HAKaJTuBaHUA'"

07.05.2024

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenune anekTponunsa" uim
"M3mepenue 3apsiga 0JJHOBAJIECHTHOTO HOHA"
nid "Hccnenosanue 3aBUCUMOCTH
COTIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl" win "CHsATHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKHU auojaa"

08.05.2024

161

PesepBuriit ypok. O600mIeHE U
CUCTEeMaTH3allKsl 3HAaHH 110 TeMe
"Kunemaruka"

13.05.2024

162

PesepBHrlit ypok. O600mIeHE U
CUCTEeMaTH3all¥sl 3HAHHI 110 TeMe
" lmnamuka"

14.05.2024

163

PesepBHriit ypok. O600IeHEe U




cucreMaru3ais 3aannii mo reme "CraTtuka
TBEpJ0TO Tea"

15.05.2024

164

PesepBHelii ypok. O000IICHNE 1
CUCTEMaTH3aIus 3HAHUM 110 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

16.05.2024

165

PesepBHeIit ypok. O600IICHNE 1
cucTeMartu3aus 3HaHui 1o TeMe "OCHOBBI
MOJIEKYJIIPHOKHHETHYECKOM Teopun"

16.05.2024

166

PesepBubIit ypok. O60011eHIE 1
cHCTEMAaTHU3alMsA 3HAHUH 110 TEME
"TepmoauHamuka. TergoBsie MaIuHb"

20.05.2024

167

Peseprubrit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"ArperatHbie cocTOAHUS BelecTBa. Da3zoBbie
nepexopl"

21.05.2024

168

Peseprubiit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HAaHU 10 TeMe
"Onexkrpuueckoe noie"

22.05.2024

169

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

23.05.2024

170

PesepBHbIit ypok. O6001IEeHNE 1
cucreMarus3anys 3gaguii mo reme "Toku B
pa3IMYHBIX cpenax”

23.05.2024

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MPOLHECCA OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» ®dusnka, 11 kiracc/ KacessoB B.A., O01IecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

» ®usuka, 10 kimace/ KacesiHoB B.A., O01IecTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy»; Akmonepnoe oo6mectBo «M3narensctBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. ®usuka. Yrinyonennsiit ypoBenb. 10—11 kiaccer : pabouast mporpamma k sinann Y MK B. A.
KacesHoBa: yuebHO-MeTomdeckoe mocodue / B. A. Kacesinos, U. I'. BnmacoBa. —M. : JIpoda
2 ®uzuka. 10 k1. YrmyOneHHbli ypoBeHb : yueOHHK / B.A. KachsiHOB. — 5-€ u3/1., cTepeoTuIr. —
M. : Ipoda 3 ®uzuka. 11 k. YriaybneHHslil ypoBeHs : yueOHuk / B.A. KacbsHoB. — 5-€ u3f.,
crepeoturt. — M. :Jlpoda

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1 http://nsportal.ru - cornmanbHas ceTh pabOTHHUKOB 00OPa30BaHUSL.

2 http://markx.narod.ru/pic/ - ¢pusuka B mmkoste.

3 http://festival. 1september.ru/articles/ - dpectuBanp negarorndeckux uaen «OTKPBITHINA YPOK».
4 http://lwww.fizika.ru/ - cailt ais yauteneit GU3MKA U UX YICHUKOB.

5 http://www.physics.ru/ - maTepuaisl o pusuke.

6 www . ege .edu.ru - uadopmarrionnsiii mopran EI'D. 7 http :// school - collection . edu . ru / -
enuHas kosuiekuus [{OPos



MHUHHUCTEPCTBO IMPOCBEIEHUA POCCUNCKOMN ®EJIEPAIIUNA
MunucrepcTBo oopazoBanusi OpeHOyprckoi odJiacTu
AMO "Kpacnorsapaeiickuii paiion"

MBOY '"IIpeoopaxenckas COLI"



Cornacosano Vreepkiaro

3am. aupextopa no YBP:
>
’ ‘//Z./‘??/ (Onnamera A.A.)

ITpoToko. Ne ,’/

JIMpeKyop WyKobi:

oT «31 » aBrycra . 2023 r.

PABOYAS IPOTPAMMA
(ID 3166127)

yuyeOHOro npeamera « Ousuka.»

U1 ooygaromuxcs 11 kmacca

c.Ilpeodpaxenka 2023

IHosicHUTEJLHASA 3aIIHCKA

MaTepI/IaJ'ILI AJIA pa60qel71 mporpamMmabl COCTABJICHBI Ha OCHOBC:

¢benepaabHOro KOMIOHEHTA rOCYIapCTBEHHOTO CTaHJapTa 001ero oopa3zoBaHus,
IPUMEPHOI mporpaMMel Mo (GH3MKe OCHOBHOTO o01iero oopazoBanus (cocraButenu: 0.
. Tuk, B. A. KopoBuh)

¢benepanbHOro mepeuHsi y4eOHHKOB, PEKOMEHIOBAHHBIX MUHHUCTEPCTBOM 00pa3oBaHHUs
Poccuiickoit ®exepanuu K HCIOJIB30BaHMIO B 00pa3oBaTeIbHOM Ipoliecce B
o0mieoOpa3oBaTeNnbHbIX yupexaeHusax Ha 2023-2024 yueOuHblit roa,



e C y4yeToM TpeOOBaHHI K OCHAIICHUIO 00Pa30BaTENBLHOrO IMPOLECCa B COOTBETCTBHH C
COJICp’)KaHWEM HAIOJHEHUS Y4eOHBIX MPEAMETOB KOMIIOHEHTAa TOCYIapCTBEHHOTO
cTaHmaprta oomero oopazoBaHus,

e apropckoii mporpamMmbl «@u3nka, 10 — 11», aBT. I'. 1. Mskues.

IInanupyemble pe3yJibTaThl

B pezynemame u3yuenus gpuzuku Ha 6a3060m ypoeHe yueHUK 001HCEH

3HATH/MIOHMMATDH

o CMBICJI MOHATHIi: (u3myuecKoe sBIIEHHE, TUNOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJICHCTBHE, OJIEKTPOMAarHWTHOE TI0J€, BOJIHA, (OTOH, aTOM, aTroMHOE SIpo,
MOHU3UPYIOIINE U3JIydYeHus, IUIAaHETa, 3B€3/1a, rajlakTuka, Beenennas;

o CMBICT (PM3MYECKMX BeJIUYMH: CKOPOCTh, YCKOPEHHUE, Macca, cuia, HMILYIIbC,
paboTa, MexaHWYecKass SHEprusi, BHYTPEHHssSI SHEPrusi, aOCOJIIOTHAs TeMIleparypa, CpPeIHss
KHHETUYECKas DYHEPTHUS YaCTHUIl BENIECTBA, KOJTMYECTBO TEIUIOTHI, 3JIEMEHTAPHBINA IIEKTPUYISCKUAN
3apsin;

J cmblenl puzuyecKux 3aKOH06 KIAaCCUUECKON MEXaHUKU (BCEMUPHOTO TATOTEHMS,
COXpaHEHHs HHEPTHUH, HMITYJbCa), COXPAHEHHS JJIEKTPHUECKOTO 3apsia, TEPMOTMHAMUKH,
AIIEKTPOMArHUTHOM MHAYKIMH, poTodddekTa;

J 6KJ140 POCCUTICKUX U 3aPYDOeHCHBIX YUeHbIX, 0KAa3aBIINX HauOOJIbIIIee BIUSHUE HA
pa3BuTHE (DUBUKH;

yMeTh

J onucvleams U 00vACHAMYb (pu3UYECKUe AGNEHUA U CEOUCHMEA mesl: IBIKEHUE
HEOECHBIX TEJ W WCKYCCTBCHHBIX CITYTHHKOB 3€MJIM; CBOWCTBA Ta30B, JKUIKOCTEH W TBEPJBIX
TE€J; AJIEKTPOMArHUTHYIO HWHIYKIMIO, PAacHpOCTPaHEHUE 3JEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; M3yYCHHUE U TIOTJIONMICHUE CBeTa aTOMOM; (hoTOd P heKT;

. omauyamep TUINOTE3bl OT HAYYHBIX TEOPU; Oeramb 6b1600bI HA OCHOBE
AKCIEPUMEHTAJIbHBIX JAHHBIX; HPUGOOUMb NPUMEPDL, NOKAa3bleaouiue, Ymo: HaOIIONEHUs U
SKCIEPUMEHT SIBIISIFOTCSI OCHOBOM JJIsl BBIABM)KEHHUSI THUIIOTE3 M TEOPHii, MO3BOJISIOT MPOBEPUTH
HUCTUHHOCTh TEOPETUYECKHX BBIBOJOB; (U3NYECKass TEOpUs [aeT BO3MOKHOCTh OOBSCHSTH
W3BECTHBIC SIBJICHUS IPUPOIBI M Hay4yHbIE (DAKThI, PECKA3bIBATh €Il1€ HEU3BECTHBIC SIBJICHMUS,

J npueooumsv npumepvl NPAKMUYECKO20 UCHONb308AHUA (PUUYECKUX 3HAHUIL:
3aKOHOB MEXaHUKH, TEPMOJAMHAMUKH U 3JCKTPOAMHAMHUKH B SHEPreTHKE; Pa3IUYHbIX BUJOB
AIIEKTPOMArHUTHBIX U3ITyYEHUH Ui pa3BUTHSI PAIUO0 U TEIIEKOMMYHHUKAIIUM, KBAaHTOBOU (pU3UKU
B CO3JJaHUHU JIEPHON SHEPIETUKH, JIA3€POB;

J 60CHPDUHUMAMb U HA OCHOBE NOAYYEHHBLIX 3HAHUIL CAMOCHOAMENbHO
oyenueams vHpopManuio, coaepxkamrytocs B coobmenusix CMMU, HWurepHere, HayuyHO-
MOMYJISIPHBIX CTaThsIX;

HCI0JIL30BATH NPUOOPETEeHHbIE 3HAHUA U YMeHHUSI B MPAKTHYECKOMH eI TeJIbHOCTH U
NOBCEIHEBHOM KU3HU 1JIf:

. obecrieueHrs O€30MaCHOCTH JKU3HENEATEIBHOCTH B TMPOIIECCEe HCIOIb30BaHUS
TPAHCIIOPTHBIX CpEACTB, OBITOBBIX ANEKTPONPHOOPOB, CpEnCTB paauo- u
TEJIEKOMMYHUKAIMOHHOW CBSI3U;

. OLICHKM BJIMSAHHUS Ha OpPraHu3M 4YeJOBEKa W JPYTrue OpPraHU3MBbl 3arpsA3HEHUs
OKpY’Karollen Cpeibl;

. PaLMOHAIIBHOTO MPUPOIOTIOIB30BAHNS U 3aLUTHI OKPYKAIOLIEH CPEJIbI.

Conep:xanne Kypca
11 xnacc
DJIeKTPOAMHAMHUKA
MaruautHoe moje Toka. /[lelicmeue MAcHUMHO20 NOJAS HA OBUNCYWUECS 3APNHCEHHbIE
yacmuyel.  SIBIEHWE DJIIGKTPOMArHUTHONW MHIYKIUH. B3aMMOCBSA3b  AJIEKTPUYECKOTO U
MarHuTHOro mosieid. CBOOOTHBIC 3JICKTPOMATrHUTHBIC KOJICOaHUs. DIIEKTPOMArHUTHOE TI0JIE.



DONeKTpOMarHuTHbIe  BOJNHBL. ~ BoyHOBBIEe  cBoiicTBa  cBeta. PasnuuHble  BUABI
ANIEKTPOMArHUTHBIX U3TYyYCHUN U UX MPAKTUUECKUE TPUMEH CHUS.
Jemoncmpayuu
MaruuTHO€E B3aUMOJEHCTBUE TOKOB.
OTKJIOHEHHUE IEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.
MarnuTHas 3amMch 3ByKa.
3aBucumoctb J/1C HHAYKINY OT CKOPOCTU U3MEHEHUSI MAarHUTHOT'O TIOTOKA.
CBOOOTHBIC AIEKTPOMArHUTHBIC KOJICOAHUSI.
OcuumiorpaMma nepeMeHHOro ToKa.
['eneparop nepeMeHHOro TOKa.
N3nydyenne u npuem 3JeKTPOMArHUTHBIX BOJIH.
OTpakeHue 1 MPETOMIICHUE SJIEKTPOMArHUTHBIX BOJIH.
Jlabopamopusie pabomot

1. HaOmroneHue neiicTBUSI MAarHUTHOTO TOKA HA TOK.

2. U3yueHue sBIEHUS SIEKTPOMArHUTHON MHYKIINH.

3. OmpeneneHue yCKOPEHHSI CBOOOIHOTO MMAICHUS TIPY TTOMOIIM MasTHHKA.

OnTHnka. JjeMeHThI cllelHaJIbHOI TeOPUH OTHOCUTEIbHOCTH.
3akoHbI pacrpocTpaHeHus cBera. lurepdepennus ceera.
Hudpakuus cera. [longpuszanus cserta.
[IpsimonuHeNHOE pacpoCTpaHEHHUE, OTPAXKEHHUE U MPEJIOMIICHUE CBETA.
Onrtuueckue npudopsl. Judpaxmuonnas pemeérka. [Ipunmmn otHocuTenbHOCTH. [locTynarsl
TeopuH OTHOCUTENIBHOCTU. OcHOBHBIE cieAcTBUsS CTO. PensITUBUCTCKHIT 3aKOH CIOKEHUS
CKOpOCTEN. 3aBUCUMOCTb SHEPTHH TeJIa OT CKOPOCTH €T0 ABMXKEHUS. PensTuBucrckas
nuHamuka. [IpuHuun cootBeTcTBUS. CBS3b MEXKIY MAacCCOU M SHEPTUEH.

Hemoncmpayuu
Hurtepdepennus cera.
Judpakuus ceTa.
[Tony4yenue cnekTpa ¢ HOMOIIBIO PU3MBI.
[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKLIUOHHON PEIIETKH.
[Tonspuzanus ceera.
[IpssMonMHENHOE pacpOCTPAHEHHUE, OTPAKEHUE U IIPEIIOMIICHUE CBETA.
OnTuueckue npuodOpbI
Jlabopamopnuwie pabomut
4. UW3mepeHue nokaszaress MpeaoMIICHHS CTEKIa.
5. Ompegnenenue onTUYECKO CUIIBI U (POKYCHOTO PACCTOSIHHSI COOUPAIOIICH JTUH3BI.
6. VI3mepeHue JUIMHBI CBETOBOU BOJIHBI.
KBanToBas pusuka

Tunomesa Ilnanka o xeanmax. ®orosdpdekr. PotoH. [unomesza de bpoiinsi 0 80IHOBLIX
ceoticmsax wacmuy. Kopnyckynsapro-eonnosou oyanusm.

[Inanerapnas mozaens aroma. KBantoBbie noctynatsl bopa. Jlazepsl.

Crpoenue atomHOTO siApa. Snepubie cumibl. JlehekT Macchl W SHEPrusi CBS3HM sJIpa.
SAnepHas sHepretvka. BnusHue HOHM3UpYIOLIEH paJAvallMd Ha JKUBbIE OPraHu3Mbl. /[o3a
usnyyeHus. 3aKoH paouoaxkmueHoz2o pacnaod. dnemenmapHvle dacmuysl. DyHoameHmanibHvle
83AUMOOCUCMBUSL.

Hemoncmpayuu
®oTorddexT.
JIuHeiyaTsie CIEKTPBI U3ITYUCHUS.
Jlazep.
CueTynK MOHU3HUPYIOIIUX YACTHUL.



Y4eOHo-TeMaTH4YeCKOe IIJIAHMPOBAHHE

Paznen, tema Komuuectso | KommuecTBo KonnuecTBo
4acoB J1a00paTOPHBIX KOHTPOJIBHBIX
pabor pabor
11 xmacc
DJIeKTPOANHAMHUKA 26 3 2
OnTuka. DjeMeHThl crnenuaibHoi | 18 3 1
TEOPUH OTHOCHTEJIbHOCTH.
KBanroBas ¢pusnka 22 0 2
Pe3eps 2
Bcero 68 6 5




KanennapHo-remarnueckoe njianupoanue no ¢pusuke B 11 kiaacce
(2 4 B Henmesnn0, Bcero 66 4; yueonuku: 1. Msikumen, byxoBues — 11 k).

Ne Tema ypoxka [ara npoBenenus
Q
m
=
8
g [Inan dakTt
5 8
C s
/-
DJIeKTPOAMHAMHUKA 26 4
1 | MarauTHoe ToJie. [[eficTBME MarHUTHOTO TIOJIS Ha 1 6.09
MIPOBOJTHUK C TOKOM .
2 | [eiicTBHE MarHUTHOTO IOJISI HA JBYOKYITUICS 7.09
3NEKTpUYECKUi 3aps. Pemenue 3amay.
3 MarauTHble CBOMCTBA BEIIECTBA. 13.09
4 | OTKpBITHE AJIEKTPOMArHUTHOW MHAYKUNU. MarHuTHBIH 14.09
MOTOK.
5 | HanpaBnenue wHIyKIHOHHOTO TOKa. [IpaBwmio Jlenna. 20.09
3aKOH EKTPOMArHUTHOM MHAYKIMH. Penenue 3anau
6 | Buxpesoe anekrpuueckoe noje. 9J{C HHIyKIH B 21.09
JBUKYIIMXCS TPOBOJHUKAX
7 | JJaboparopnas padota No2 «M3yueHue sBiIeHUS 27.09
AIIEKTPOMArHUTHOM MHIYKIIUH»
8 CaMOWHAYKITHSA. DHEPTUSI MATHUTHOTO TTOJIS 28.09
9 | KonrponsHas padota Nel «MarautHoe moJie. 4.10
DNeKTPOMarHUTHAS. MHIYKLIHS
10 | Mexanuveckue kojebanus ['apMoHUUYecKne KojieOaHus 5.10
11 | JlabopaTopHuas pabota Ne3 «OmnpeneneHrue yCKOpeHUs 11.10
CBOOOJHOTO NaJICHUS MIPU MOMOIIY MasiTHUKA
12 | BelHyX/IeHHBIC MeXaHUYEeCKUE KoJieOaHus. Pe3onanc 12.10
13 | DnekTpoMarHuTHbIEe KoJIeOaHUs 18.10
14 | ®opmyna TomcoHa 19.10
15 | IlepeMeHHBIH AIEKTPUUECKHUI TOK 25.10
16 | HdeiicTByrolee 3HaYCHUE CHIIbI TOKA U HANPSHKEHUS 26.10
17 | DnexTpudeckuil pezoHaHC. ABTOKOJICOaHUS 8.11
18 | Tpaucdopmarop [Tpon3BOICTBO U UCIIOIB30BaHHE 9.11
AJIEKTPOIHEPTUU
19 | Pemenue 3agau 15.11
20 | KontpousbHas paboTa Ne2 «MexaHuyeckue u 16.11
9JIEKTPOMArHUTHBIE KOJICOaHUS»




21 | Mexanuueckue BOJHBI J{JrHA BOJTHBI. Y paBHEHUE 1 22.11
MEXaHMYECKOM BOJIHBI. BOJIHBI B cpejie

22 | 3ByKOBBIC BOJIHBL. 3BYK. 1 23.11

23 | Unrepdepentus, mudpakuus 1 MoJIspH3aLus 1 29.11
MEXaHUYECKUX BOJIH.

24 | DnexTpoMarHUuTHBIE BOJIHBI [[TOTHOCTH MOTOKA 1 30.11
AIIEKTPOMArHUTHOTO M3JTy4CHHSI

25 | PagnocBs3p Moaymsnus U I€TeKTHPOBAHHUE. 1 6.12

[IpocTenmmii paguonpuEMHUK.

26 | IlpumeHeHue paTuoOBOIH 1 7.12
Onruka. DJIeMeHThI crenuaAJIbHON Teopun | 18y
OTHOCHTEJIbHOCTH.

27 | CBeToBbIC BOJTHBI. 3aKOH OTPaKCHHUS CBETa 1 13.12

28 | 3akoH mpenomiieHus cBera. [lomHOE oTpaskeHue 1 14.12

29 | JTabopatopHas pabora Ned «M3mepeHune moka3aTest 1 20.12
MIPETIOMIICHHUS CTEKIIa»

30 | JIunza. [TocTpoeHre N300paKeHHH, TaBACMBIX JIMH3AMHU. 1 21.12

31 | ®opmyna mH3EI. Pemenue 3amay. 1 27.12

32 | JlTaboparopnas pabota Ne5 «OrnpezeneHne onTuIecKon 1 28.12
CUJIBI U (DOKYCHOTO PACCTOSIHUS COOMPAIOIIECH JTMH3BI»

33 | Hucnepcus cBera MaTepdepennus ceera. [Ipumenenue 1 10.01
HHTEphEpEHITUN.

34 | qudpakuus cera 1 11.01

35 | dudpakuronnas pemérka 1 17.01

36 | JIaGopaTtopHas padora Ne6 «M3mepeHune AIMHbBI CBETOBOM 1 18.01
BOJIHBID»

37 | lonspuzanus cBeTa 1 24.01

38 | Buasl aeKTpOMarHuTHBIX U3iaydeHuid. CrieKTpaibHbIe 1 25.01
anmapatbl CIIEKTPBI ¥ CIIEKTPAJIbHBIN aHAIN3

39 | UndpakpacHoe u yIbTpaproIeTOBOE U3TYUCHHUS. 1 31.01
PentrenoBckue syun. [llkana 37eKTpOMarHUTHBIX
W3J1yYCHUM.

40 | KonrponbHas padota Ne3 «OnTuxa» 1 1.02

41 | Ilpunuun otHocuTenbHOCTH. [locTynatsl Teopun 1 7.02
OTHOCHUTEJIbHOCTH

42 | Ocunosusle cnenctBus CTO. PenaruBucTckuii 3aKoH 1 8.02
CJI0’KEHUS] CKOPOCTEH.

43 | 3aBUCHUMOCTb SHEPIHH Tella OT CKOPOCTH €r0 JIBUKESHHUS. 1 14.02
PenstuBucrckas auHamuka. [[puHIMT COOTBETCTBUS.

44 | CBs13b MEXKIY Maccod M DPHEPTHEH. 1 15.02




KBanroBas ¢pusnka 24y

45 KBanroBas ¢usuxa. @otordpdext Teopus porospdekra. | 1 21.02
3-1i 3akoH (oTorddekra.

46 | [Ipumenenue potorddexra. DoTOH. 1 22.02

47 | Pemenue 3a1a4 no teopuu porosdpdexra 1 28.02

48 | JlaBiieHne cBeTa XUMHUYCCKOE JCHCTBUE CBETA. 1 29.02
dotorpadwusi..

49 | KonrponbHas padota Ned «CTO u poTorddext» 1 6.03

50 | ItanerapHas MOJETH aTOMA. 1 7.03

51 | KsanroBsie noctynatsl bopa 1 13.03

52 | Jlazepsr 1 14.03

53 | [IpoToHHO-HEHTPOHHASI MOJETH SIIpa. SepHBIE CHIIBI. 1 20.03

54 | Jledext macc. DHEpTHs CBS3H spa. 1 21.03

55 | PagmoakTuBHOCTE 1 3.04

56 | 3akOoH pagMOaKTUBHOTO pachaja M ero CTaTUCTHYECKOe 1 4.04
WCTOJIKOBaHUE

57 | Meroasl HaOMIOACHUS U PETUCTPAIIUN DIIEMEHTAPHBIX 1 10.04
JaCTHUI]

58 | DHepreTUUYeCKUid BHIXO AIEPHBIX PEAKITUI 1 11.04

59 | [lenenue ypana. KanensHas moensb sapa. SnepHslid 1 17.04
peaxkTop

60 | TepmosimepHBIN CHUHTE3. 1 18.04

61 | SAnepHas sHepreTuka. ATOMHast HHIYCTPHSI. 1 25.04

62 | BausiHue HOHU3UPYIOUIECH pagualliy Ha KUBBIE 1 2.05
OpraHU3MBI.

63 | DnemeHtapHbie yacTuilbl. DyHIaMEHTAIbHbBIE 1 8.05
B3aMMOICHCTBHUSL.

64 | Jlentonsl. Anponsl. KBapku. 1 15.05

65 | KontposbHas paboTa Ne5 «Dusuka aToMHOTO sIipa 1 16.05

66 | ®u3uKa U METOIbI HAYYHOTO MMO3HAHUS 1 22.05

67- Peseps 2 23.05

68

N

IIporpamMHoO-MeTOAMYECKOE O0ecnieyeHne
. Msxumes I'.., Byxosne b.b., Corckuit H.H. ®u3uka. 11 knacc. YueOHuk 1is
obmreo0pazoBarenbHbIX opranusanuii: M.; [Ipocsemenune, 2019
PeivkeBuu A.I1. Coopuuk 3agau no ¢usuke 10 11 kmacest : M.; [Ipoda, 2016
CO6opnuk 3anay no ¢usuke 10-11 kmacewt: Coct. Cremanosa [ 'H. 9-e u3z. - M.;
IIpocsemenne, 2003



